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YIK 627.8.012.4

PekOMeH0BAHO K H3JAHHI0O KOMHCCHeH TeXHHYecKoro
copera mHeturyra I'maponpoekt um. C. $1. )Kyka.

PykoBOACTBO 1O IPOEKTHPOBAHHIO GETOHHBIX U XKene30-
BETOHHBLIX KOHCTPYKUMI THAPOTEXHHUECKHX COOpYyZKeHiil
| Ynpponpoekt ma. C. 9. J)Kyra Munsuepro CCCP, BIIMUT
nM. B. E. Beneneea Munsnepro CCCP, T'mnmpopeurpanc
Munpeudiora PCOCP. — M.: Crpostnagar, 1983.—360 c.

CO}IE’p}KHT OCHOBHbBIE TIOJIOXKEHHA, PEKOMEHAanHn 1
NpHMepel pacyeTa OGeTOHHBIX H  KeNe300eTOHHBIX  KOH-
CTPYKIH} TIHADOTEXHHUYECKHX COOpy:KeHm¥ Oe3 mpexsa-
PHTENBHOr0 HAMNpPsAKEHHs, MO0 KOHCTPYHPOBAHHIO apMaTyphl
PeUHBIX THAPOTEXHMYECKUX COOPYXKeHHil 6e3 NpenBaphTeb-
HOrO HAmpsiKeHus ¥ [0 Pacyery H KOHCTPYHPOBAHHIO TOH-
KOCTEHHBIX NPEJBAPHTEIbHO-HATPAKEHHEX Keae300eTONHBIX
3JIEMEHTOB €O CTEPXKHEBOH apMarypoii.

Jias HHXKeHepHO-TEXHHYECKMX PaGOTHHKOB NPOEKTHHX,
NPOEKTHO-HBbICKATEJIBCKHX, CTPOHTENBHBIX H HAYJHO-HCCIe-
AOBATEJLCKHX 0pl‘aHH381LHlui.
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NPEAUCHOBUE

Hacrosmee PyxoBoacrso cocrasnedo k rgae CHull 11-56-77
«BeronHbie ¥ kKene306eTORHEE KOHCTPYKIHY THAPOTEXHHYECKHX COODY-
XKEeHHH» U PACNPOCTPaHAETCs Ha NPOCKTHUPOBAHUE HECYUIHX GETOHHBIX
H ¥Ke/1e300eTOHHBIX KOHCTPYKLHH THAPOTeXHHUECKHX COOpYyXKeHuil, Ha-
XOJIIHXCS TOCTOSSHHO WM NepHoguveck¥ NOJA BosjeficTBHeM BOAHOM
cpeabl. BeTonnnie U xeme306eTOHHBE KOHCTPYKIHH, HE OLBEpraloU(He-
Cs1 BO3JefiCTBHIO BOAHOH Cpelbl, PeKOMEHAYETCs IPOEKTUPOBATbL B COOT-
perctBa¥ ¢ raasoii CHull [1-21-75 «Beroukble u xesieao6eTonnbie KOH-
CTPYKUUAY.

PyKOBOICTBO COAEPIKHUT OCHOBHBIE TOQJONKEHNS H PEKOMEHJAUHH
no pacueTry OETOHHBIX H Keje306eTOHHLIX KOHCTPYKUHUE M KOHCTPYHpO-
BAaHHUI0 apMaTypbl Kede306eTOHHBIX KOHCTpYKuuli. IlpuBomsarca npu-
Mepbl PacyeToB, BBIIOJHEHHEX JJId 371eMEHTOB peanbHBIX KOHCTPYKUHMI.

PyxosozetBo paspaSotanc MHCTATYTOM [ HADONDPOEKT uM.
C. 4. )Xyka Muusnepro CCCP (rsara ! u npui. [—10-—g-poM TexH.
nayk C. A. ®pugom, nexerepamu E. C, TTaakunsim, T. M. Cepreesod,
JI. M. Xapbxosoii; raaBa 2 w npuia. 11—13, 16—17— unxenepamu
d. H. Jo6ymeckum, T. H. Cepreeso#t) coemectno ¢ BHHHI um.
Bb. E. Beneneea Munasvepro CCCP (rnasa 1 — KaHA. TeXH. Hayk
A. B. Usenossim) u nHeTutyToM Nunpopeurpanc Munpeudinora PCOCP
(raaBa 3 u npua. 14 — max. U. 1. Adanaceesoit) npu yuacruu [py3-
HUHW3IC Munsuepro CCCP (pasa. 4 — xaHA. TexH. Hayk I'. T1. Bep-
Seuxiv) u Jlenmoprunnpoext Musmopdaora CCCP (riaBa 3 u npua.
15 — xkaux. texH. Hayk A. A. Honumdckum).

B Pyxkosoacrse wucnosabzoBansi marepuansl HHUC Tuaponpoexra
(xang rexy. Hayxk A, 1. Ocunos, unx. 10. 3. Epycaaumckuii), BHUUI
uM. b. E. Begeneera (kauaugaTel TexH. Hayk B. A. Jloryuosa,
B. B. Cynakos, uux. I'. A. Jlecuua).

Bce sameuanuss m noxenaHus npocb0a HanpaeJAsSTb 1O ajgpecy:
125812, Mockea, Bosokosnamckoe mocce, 2, ['upponpoekr.
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OCHOBHDBIE bBYKBEHHbBIE OBO3HAYEHHU S

YCHJIUA OT BHEIWIHUX HATPY30K U BO3JEWCTBHUH
B MNOMEPEYHOM CEYEHHUH D3JEMEHTA

M — u3rn6amomull MOMEHT HJ/IM MOMEHT BHENIHHUX CHJI
OTHOCHTEJALHO 1IeHTPA TSAXKECTH NPUBEIEHHOI'O ceue-
HH S,

N — nmpojonbHas cuia;

Q — nomnepeunas cuJsa;

My — KpyTaDiufi MOMEHT;

Myp, Mgn, Mu — n3rubapomue MOMEHTH COOTBETCTBEHHO OT KPaTKoO-
BpeMeHHBIX HarPY30K, OT NOCTOSAHHBIX H IVIHTEIbHBIX
HATPY30K ¥ OT NOJHOH HarpyskH, BKJIOYaloueH mo-
CTOSHHYIO, MJIHUTENbHYI0O H KPaTKOBPEMEHHYIO Ha-
IPY3KH.

XAPAKTEPUCTHKH
NPEABAPHUTEJIbHO-HANPSI)KEHHOIO 3JEMEHTA

Ny — ycuine npeiBapHTEJIbHOTO 06XKAaTHs, onpejensemoe Mo (op -
myae (200), ¢ yueToM noTeph npelBapHTeNbHOI0 Halp sKeH Ust
B apMmaType, COOTBETCTBYIOIIHX paccMmarpuBaeMmoii craiun
paboTHl 3JeMeHTa;
Op U Oy — NPEABAPHUTENbHEIC HANPSIAKEHHT COOTBETCTBEHHO B Hamps-

raeMoit apMarype A u A’ 1o o6xatus 6eToHa (mMpu HaTsaXKe-
HUU apMaTypbl Ha ynopbl) JHOO B MOMEHT CHMIXKEHUSI BeJH-
YHHB MpeABapUTeNbHOr0 HAmpsXeHHs B OeToOHe A0 HYJs
BO3JICHCTBHEM Ha 3JE€MEHT BHeWHuX (aKTHYeCKUX HJAH YC-
JIOBHBIX CHJI, ompejessemble corjacuo nm.9.13 u 9.14 ¢
YUeTOM HOTEPh NPEABAPHTETLHOIO HANPSIKEHIS B apMaType,
COOTBETCTBYIOIHX paccMarpHBaemoil craguwu paboTel 3Je-
MEHTa;

0.y — CKHMaloIlle HanpsixeHuss B OeToHe B CTaHH npeiBapH-
TeJIbHOTO O06XKAaTHS, onpenensiemMble corjacio nmn.9.20 wu
9.23, ¢ yueToM noTepb NpeABapUTENbLHOTO HANPAKEHHS B ap-
MaType, COOTBETCTBYIOUIMX pacemarTpusaemoil craguu pabo-
THl 5JIeMEeHTa;

myp — K03POULHEHT TOYHOCTH HATAXKEHUs] apMaTyphl, onpeiedse-
MBI corsacHo n.9.17.

XAPAKTEPHCTUKU MATEPHAJIOB
R pp ¥ Rppyp — pacueTHHe CONMPOTHBJEHHS GETOHAa OCEROMY CKATHIO
IJsl MpeAeJbHBIX COCTOSIHHIT COOTBETCTBEHHO INepBoli
H BTOpOIl Ipynm;

Rp n Rpyy  — pacueTHnle CONpPOTHBJEHHsI GeTOHA OCEBOMY pacTsxke-
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HRIO JUIS MIPEeNIbHBIX COCTOSIHHH COOTBETCTBEHHO Mep-
BO# H BTOpO# rpynm;

Ry, — nepepatouHas npouyHocTb 6eTOHa, HazHauaemas B CO-
OTBETCTBHH C VKa3aHHsAMH 1.9.22;

R, — pacueTHOe CONPOTHBJEHHE apMATypHl PACTAXKEHHIO LIt
npejie/ibHEIX COCTOAHUY NMepBOH TPYNNbL: NPOJCAbHON;
nonepeyHo# NpH pacyeTe ceyeHHH,HAKJOHHBIX K TIpo-
JOJILHOK OCH 3JIeMeHTa, Ha JeHcTBHe H3rubalomero Mo-
MEHTAa;

R, .x — pacueTHoe CONpPOTHBJEHHE NONepeyHoll apmMaTypsl pac-
TSAXKEHHUIO JUISl Npele/bHbIX COCTOSHHUE NepBON IPYIIIbl
NpH pacyeTe ceyeHHH, HAKJIOHHBIX K IIPOJOJBHOH OCH
JeMeHTa, Ha JAeHCTBHE MONEPeyHOH CHUJBL

Rg.c u Rgarr — pacuyeTHbie CONPOTHBJAEHHS apMaTyphl COOTBETCTBEHHO

CXKAaTHI0 IJs IpelesbHbIX COCTOSIHHHE NepBOH IpymNnb:
W PACTSKEHUIO AJAsi NPeACJbHBIX COCTOSHUN BTOpOH
rpynns;

Eg — HauaJbHBIE MOLYJAb YIPYrocTii GeToHa MNPH CKATHH
H pacTAXKeHUH;

E, — MOAyJb YNpyroctd apMaryphl;

7 — OTHOLIEHIIEe COOTBETCTRYIOWUX MOJyJ/ed ynpyrocTa ap-
mMatypul Eg u Getona Eg.

XAPAKTEPUCTHKHU MNOJIOKEHHUSA MPOAOJBbHOU APMATYPbI
B NONEPEYHOM CEYEHHH DJJEMEHTA

A — npojosbHas apmarypa:

HPH HaNHIHU CKATON M PACTAHYTOH OT AefiCTBHS BHelHEl Harpys-
KH 30H CeueHHUd, PacrnosiokeHHast B PacTsAHYTOil 30He;

IPH NOJHOCTBIO CXKATOM OT JeHCTBHS BHeIlIHeil HAarpy3KH CeueHHs,
pacroJox)eHHast Y MeHee CXKATOH I'DaHH CEeYeHUS,

NPH TOJHOCTBK PacTSIHYTOM OT HefiCTBHSI BHelWIHeH HArpy3kH ce-
YeHHHU: [JIs BHEICHTPEHHO-PACTSIHYTHIX 3JEMEHTOB, pacnoJoXKeHHas
y 6oJiee pacTAHYTOH I'paHH cedeHHA; A5 LEHTPaJbHO-PACTAHYTHIX 3Je-
MEHTOB — BCsl B NOUEPEYHOM CeYeHIN 3JeMeHTa.

A’ — mnpojonbHas apMaTypa:

UPH HANMULI CKATOH U PACTAHYTOH OT AeHCTBUS BHEIUHEH HATPY3KHU
30H CeyeHIisl, PaCHOJOXKEeHHasi B CXaToH 30He;

NpPH NOJHOCTHIO CXKATOM OT JeHCTBUsl BHellHeH# HAarpy3Kil CeYeHHI,
pacnoJsioxenHasi y GoJsiee cXaTofl TpaHu CeveHHSH;

0P NOJHOCTBIO PACTAHYTOM OT JedcTBHs BHemiHell HArpy3KH ce-
YeHHH BHeLEeHTPEeHHO-pAacTSHYTHX 3JIeMEeHTOB, PAacHoJOXKeHHas ¥ MeHee
PacTAHYTOH IpaHH ceyeHUS.

FTEOMETPUYECKHE XAPAKTEPHCTHKH

b — wmnpuna NpAMOYroJbHOTO ceueHHs: pebpa TaBPOBOro H
ABYTABPOBOro Ce4YeHHI;

bn ¥ b -— mIHPHUHA TOJOK TaBPOBOIO H ABYTABPOBOTO CEUEHHH COOT-

BETCTBEHHO B PACTAHYTOH M CXKaToll 30HAX;
h — BriCOTa MPSIMOYTONBHOTO, TABPOBOTO H ABYTaBPOBOIO Ce-
YeHHil;

’ o
hn u h, — BhicoTa 1O/MI0OK TABPOBOro Il ABYTABPOBOIO CEUEHHH COOT-

b



BETCTBEHHO B PAacTSAHYTOH M CXKaTOH 30HAX;

D — puameTp KoJsiblla HJH KPYIJIOTO CEUYEHHUS;
Fy n F;I — IJollafb CeyeHHUs] HaNpsraeMol YacTH apMaryphl COOT-
BeTcTBeHHO A H A';
Fgqu F; — IJIOILAZLb CeUYeHHS HeHANpsiraeMOo# YacTH apMarypsl COOT-

BeTcTBeHHOo A u A';
@ " g’'— paccTOAHHS OT paBHOJelicTBYIOMEH yCHAUNH 0 OJuxaden
TPaHI CeYeHHs] COOTBETCTBEHHO B apmarype A u A’;
!

@y U a,— PAacCTOAHUS OT pPaBHOAeHCTBYIOIlEH ycuanfi no OauKaii-
Ilefi TpaHu CeueHHss B AapMaType COOTBETCTBEHHO IJIO-
maael0 Fa 1 F;

’ [3) o (1]
ay ¥ a, — PaccTosiHus OT pasHojelicTByOmeH ycnaufi 1o Gaumai-

med IpaHH CeYeHHs B apMarype COOTBETCTBEHHO IJIO-
r
wansio Fy u Fg;

Iy u h(') — pabouasi BeicoTa ceueHusi (hy—h—a; hézh—a’);

X — BHICOTA CXaToH 30HHL 0OeToHa;

E — oTHocuTeJpHAs BHICOTA CXATOH 30HL 6eroHa, paBHas
x/hy;

U — paccrosgHHe MeXxJAy XOMYTaMH, H3MepeHHoe IO JJIHHE
AJIeMeHTa;

U, -— pacctosiHHe MeXJy NJOCKOCTSIMH OTOTHYTHIX CTep¥KHedl,
IIBMEpeHHOE no HOpMaJIH K HIM,

¢y — SKCHEHTDHUHTET NPOJOALHOH CHJAL N OTHOCHTENBHO
LeHTpa TSKEeCTH NPHBEeJeHHOIO CEeUeHHs, paBHLIH M/ N,

eop — 9KCIEHTPHLHTET YCHJAMSA T PeABApPUTeNbHOTO OOXKAaTIs

N, oTHOCHTENBHO HeHTpPa TAMECTH NpPUBEJCHHOrO ceye-
HUS, ONpeeNseMblil B cOOTBeTCTBIH c 11.9.16;

€oc — SKCHEHTpuuuTeT papHojelicTByIomell npoaonbHOd CHbl N
M YCHJIMS NpelBapuTesbHOro ob6xartnsa Ny OTHOCHTENbHO
IEHTPA THXKECTH NPHUBEJECHHOTO CEUYEHHS;

e U & - PacCTOSHNA OT TOUKH OPIVIOXKEHHS NPOAONBHOR CHIBl N
JIO paBHOJeHCTBYIOUEH yCUAMIl COOTBETCTBEHHO B apMa-
Type A 1 A’

€q Y €y.s — PACCTOSHUA OT TOYKU NPIIOKEHIIST COOTBETCTBEHHO NPO-
noapnoll cuabl N u ycnans npeiBapuTeJbHOro obxkaris
Ny 10 meHTpa TsAXKeCTH IJIOWIAAH CeueHHst apMmaTtypel A;

[ — TpoJeT 3JeMeHTa;

[, — pacueTHas JJHHA 3JieMeHTa, MOJABEePTraloIlerocs NeHCTBHIO
CUMAKILEd NPOLOJbHON CHJBI,

r — pajuyc HHepLHM IONEepedHOT0 CEYEHHS SJeNMEeHTa OTHO-
CUTEJILHO LEHTPA TAXKECTH CeYeHHS,

d — HOMMHaAJbHBIH JHaMeTp apMaTypHBIX cTepzHeil;

Fx — OJomajb ceyeHHss XOMYTOB, PAaclONOKeHHBIX B ORHOM,

HOpM?lJIbHOIUI K HpOJIOJIbHOﬁ OCH 3JILAMEHTa NJOCKOCTH,
nepeceKalomeﬁ HarJOHHOE CCeUEHHE]

F, — Duicmajb ceyeHHMs OTOTHYIBIX CTepKHell, pacnoJoMkeH-
HBIX B OJlHOM HaKJOHHOIT K HNPOAOJBHOH OCH 3JEMEHTA
NJIOCKOCTH, Nepecekawllell HAKJOHHOe CedeHHe;

fx -— DIJomaib CeYeHIs OJHOTO CTePXKHA XOMYTa,

W — Ko3(phuUHEHT apMUPOBAHUS, OTIPEJleJIsieMbIH KaK OTHOLIe-

HHe IJIOWAXM ceyeHusi apMatypel A K nJowlagu morepey-



HOTO ceueHHst 2/leMeHTa bh, Ge3 yueTa cHXKatblX W PacTAHy-

THIX I10JIOK;
F — nuomajb Bcero 0eToHa B INONEepEUYHOM CedeHIH;
Fg — nioliaib cedellis CXaTod 30HBI GeToHA;
Fn — muaolnagb NPHBEJeHHOTO CeueHu s 2JeNMeHTa, BKJ0Yanmasn

njaomagbk 6eToHa, a TakXKe IJIOWAAbL BCeill HPOLOAbLHOH
apMaTypbl, YMHOXKEHHYIO Ha OTHOLIEeHIle MOAYJeH yupyro-
¢t apmartypel u OeroHa;

/ — MOMEHT HHEepUIHH ceUueHHd 0ETOHA OTHOCHTEJABHO IeHTpa
TAXECTH CEUCHHH 3JeMeHTa,

]H — MOMEHT HHEDIHI IPHBEACHHOIO Ce4YeHHsda 3JeMeHTa OT-
HOCHTEJBHO €r'0 ILEeHTpa TAMXeCTH,

Ia -— MOMCHT NHEpPIUll IJOIajlH CeYeHNd apMatyphel OTHOCH-

TeJLHO LEHTPA TSAKECTH CeyeHlisl 3JeMeHTa;

W — MOMEHT COUPOTHBJEHUS NPHUBEASHHOTO CEUEHUS 3JIeMeHTa
JJisi KpafiHero pacTssHYTOr0 BOJIOKHA, ollpejedseMblli KaK
Ui ynpyroro warephaJa;

Wp u We — MOMEHTHl CONPOTHBJIEHHMSA COOTBETCTBEHHO  JIIS pacTs-

Hyrofi 11 cxaroff rpaHeil ceueHus;

Sg —— cTaTHYeCKHil MOMEHT IJIOUIafH CEUeHHs1 CXKaTOW 30HHI Oe-
TOHA OTHOCHTEJNBHO OCH, IPOXOAfAllell uepe3 TOYKY INpH-
JOMEHIs paBHONelicTRyOWed yeuauii B apmarype A;

Sa u §, — craTuyecKHe MOMEHTH IJIOWAAH CeYeHHS BCEH NPOAO/Ib-

HOH apMaTypPhl OTHOCHWTENBHO TOYKY NPHRAOKEHUS PABHO-
AeficTByrom el ycusufi cooTBeTcTBEHHO B apmarype A
u A'.



IF'nasa 1

NPOEKTUPOBAHUE BETOHHBbIX
H )KEJIE3OBETOHHBIX KOHCTPYKUHUH
TMAPOTEXHUUYECKHUX COOPY)KEHHN
BE3 MNPEABAPUTEJIbLHOTO HATPSHKEHUS

1. OCHOBHBIE NONOXEHUS N0 PACHETY.
HATPY3KHA U BO3AEUCTBUS

1.1. BeToHHble U Kele306€TOHHBIC KOHCTPYKIHH JOJXKHH VAOBJET-
BOPSITh TPeOOBAHHSAM pacueTa IO HecylleH CHOCOGHOCTH (IpelesbHBIM
COCTOSIHUSM TIEPBOMA TPYIIBI) ¥ 110 NPUTOAHOCTH K HOPMAJLHON 9KCTIIYa-
TallHd (NpelefbHbIM COCTOAHHAM BTOPOH TPynNubl).

beTonHbIe KOHCTPYKIHH PacCUHTLIBAIOTCS:

a) MO npefeJbHLIM COCTOSTHHSIM MepBOH PPYNnul: No Hecyuelt cno-
cOBHOCTH — Ha NMPOYHOCTb C TPOBEPKON YCTOAYHBOCTH NOJNOXKEHHS
v GopMbl KOHCTPYKLHUI;

6) Do npeiAenbHBIM COCTOSHHSIM BTODOIl IPynmel: no o6pa3zoBaHHIO
TpemHMH B COOTBETCTBHH C pasf. 5 Hacrosimero Pykosojcrsa.

/Kene3o6eToHH ble  KOHCTDYKUHH PACCUMTHIBAIOTCH:

a) No npefesbHBIM COCTOSKIAM Nepeoll rpynne: no Hecymiedi cno-
CO6HOCTH — Ha NPOYHOCTh € NPOBEPKOH YCTOMUMBOCTH MOJIOXKEHHS
H GOpMBI KOHCTPY KIIMH, Ha BHIHOCJANBOCTb B CJAydae MHOTOKPATHO HO-
BTOPSIOIEHCS HAT PY3KH;

6) n0 NpefesLHBIM COCTOSHHSIM BTOPOfi TpyumbL:

no gegopMal¥AM — B CAYYadX, KOrja BeJHUHHA NepeMelleHui
MOXeT OrpPAHHYHUTh BO3MOXKHOCTb HOPMaJbHOH SKCMAyaTalWd KOHCT-
DYKLUKH HJH HaxousIMXcsl Ha HeH MeXaHH3MOB;

no 00pasoBaHuI0 TPEWHH — B CAYy4asx, KOrAa N0 YCIOBASM HOD-
MadbHOH IKCHAYATALKH COOPYIKEHHS He JonyckaeTcs ux ofpasoBanue,
HJIH MO OTpaHHYeHKIO BeAHYUHBl PACKDHITIIS TPEHIHH.

Deronnble u xene306eTOHHBIE KOHCTPYKUHH HOJKHBL YAOBJIETBO-
psTh TpeboBaHHgM pacyeTra IO NEPBON Ipynne npexetbHLIX COCTOSHHHA
NpH BCeX COUETAHUAX HATPY30K H BO3AcUCTBHM, a MO BTOPOH rpynme—
TOJBbKO NDH OCHOBHOM COY€TaHHH HArpy30K M BosJeficTBuil, 3a HCKJIO-
YeHHeM CJyyaeB, NepeyHcaeHHLX B I. 5.1, 6.

Pacyer no npejesibHbIM COCTOSIHHUAM, KaK NMPaBU/IO, NPOH3ROAHTCS
ANsi BCeX CTajMi BO3BefeHMsi, TPAHCNOPTHPOBAHWs, MOHTaXKa H K-
CIJIYATALUH KOHCTPYKIHU.

1.2. Ouenka HACTyNJeHMs NpeledbHBIX COCTOSHHH nepBoff rpyn-
Ikl A5 GeTOHHEIX H XeTe300eTOHHMX KOHCTPYKUHMI THAPOTeXHHUECK HX
COOPYXeHMI NPOU3IBOAUTES M3 yCJAOBUS

ko Np<mR, (1)

rie ky — K03(pdUUHEHT HAXEKHOCTH, YUYHTHIBAIOMEUH CTemeHb OTBET”
CTBEHHOCTH, KalHNTAJIbHOCTL COOPYIKEHHMS M 3HAYHMOCTb I10-
CAeACTBRE NP HACTYNJeHUH NpEReNibHBIX COCTOAHMHU, HpH-
HEMaembll  JIs coopysennir 1 knacca—1,25; I1 knacca—
1,2; III gmacca—1,15; IV kaacca — 1.1;
fe — KO3OOUIUMEHT coueTaHusl HArPY3OK, NpHHHMaeMbll A5 oc-
HOBHOI'O COYETaHHs HarpyaokK fic=1; AJst 0cO6OTO COUETAHUS
HArpy3ox ne=10,9; A45 CTPOMTENBHOTO H PEeMOHTHOrQ NEpHO-
IoB n0=0:95;



TaGbauma l

T'pynna npeAejbHbix
cocToARuil

Harpysku u soapeiicTBus

KoapbunueHr nepegpys-
KH 7

Iepsas (3a uekJo-
YeHHEM pacieTa Ha
BbIHOCJAMBOCTS)

Co6erBennnlit Bec coopy-
HKeHus

Cobetennnil Bec ofae-
JIOK TyHHeJed
BeprukannHoe nasaeHHe
OT Beca I'DYHTa
boxosoe nasnenne rpyH-
Ta

HaBneHue HaHOCOB
l'uapocratuueckoe u BoJ-
HOBOe JaBJIEHHS, & TaK-
JKe JaBieHue QUIbTpa-
LIHOHHBIX BOJ 1O TIOA3EM-
HOMY KOHTYPY COOpYIKe-
HHS, B WBax M pacyer-
HBIX ceueHHsIX GETOHHBLX
H ¥Keje306eTOHHBIX - KOH-
cTpykuufi  (nporuBoxaBs-
JieHHe)
['uapocraTnyeckoe naede-
HHe [OJ3eMHHIX BOJ Ha
06eaky TyHHeJ el
Bepruxasubhbie ¥ ropiu-
30HTaJIbHbE HAFPY3KH OT
HOABEMHBIX, NOrPYy304-
HBIX M TPAHCTIOPTHBIX Me-
XaHU3MOB, a Tak¥ke OT
Beca JIofeHd, cKAanupye-
MBIX TPY30B H cTalHo-
HApHOTO oGOpYAOBaHUA
Cueronble Harpy3ku
Berposbie Harpyaxu
JlexoBete narpysxu
Harpysku or cyzos
TemneparypHble # BaaX-
HOCTHBIE BO3gefiCTBY S
CeficMudecKue BO3JENHCT-
BUA

1,05 (0,95)
L2 (0,9
1,1 (0,9
1,2 (0.9)

1,2
1

L1 (0,9

Ilpunumaercss no rJa-
Be CHuIl 11-6-74 «Ha-
TPY3KM ¥  BO3jelicr-
BHSI», a TaKXe B COOT-
BETCTBHH C HOPMAMH
TEXHOIOFHYECKATO

NPOCKTHPOBAHHSI

Ilepeas npu pacyere
Ha BbIHOCJAHBOCTD

Bcee BuaL Harpy3sox x
BO3MleficTBY &

Bropas

To xe

Opumevwauns: 1. Kospbuumenr neperpysku Aas Harpy3ok
OT TOABMMKHOIO COCTaBA HeJAe3HHIX H aBTOMOGHIBHBIX AOpOr HaeXur

OpHHUMATE 10 HOpMAM [IPDOEKTUPOBAHHA MOCTOB.



HpoQoascenue maba, 1

2. 3uauenns Koz(pULHEHTOB meperpyskn Juisi TOPHOTO  IaBJeHH:
NPUHKMAIOTCSl NO CTPONTEJNbHLIM HOPMaM HA IPOEKTHPOBAHME THAPOTEXHI-
YeCKMX TYHHeJell.

3. Kos®duuueHts! neperpysku n ZomyckaeTcsi TPHHHMATh DaBHBIMH
eJIHHULE NS COGCTBEHHOTO Beca COOPYIKeHHs, ecii o0beMHEBIM Bec GeToHa
onpefesen naopaTopHbiMH HCCHeJOBaHUSIMH IPH 10j60pe cocTaBa GeToHa;
JJ15l BeDTHKAJBHOIO LABJIEHHS OT Eeca 3aCHKM TPYHTOM, €CJli Bec ee He
npesbinaer 20 % o6mero Beca coopyskeHns; sl BceX TPYHTOBBIX Harpy-
30K NPH NCHOJB30BAHHH DACUETEHIX NapaMeTpoB IPYHTCB, oOpelelisieMbIX
B cooTBercTBHH ¢ raapod CHull 11-16-76 «OcHoBanuf TAPOTeXHHUECKHX
COOPYIKEHHH», a TaKke IJIs TeMIEpPATYPHBIX BO3JelicTBUH IIPH onpefese il
HX Ha OCHOBe 06GpafoTKH MaTepHaJioB MHOroJeTHHX HabmofeHiull.

4. YkasanHele B CKOOKax Kos(PuLBeHTH mneperpyskH OTHOCATCS
K CJIydYasiM, KOTAa IplMeHeHHe MHHHMAJLHLIX 3HaueHHH Ko3HIMEHTOB
OPHBOJUT K HEBBITOJIHOMY 3arPYXKEHHIO COOPYIKEHHS.

Np — pacuetHoe 3HaueHre 06GOGHMEHHOTO CHJAOBOTO BO3JefICTBHS
(B YacTHOCTH, HaNPSMKEHUs), onpefeisieMOe C YUETOM Ko3d-
(UNHEHTOB NepeTPY3KH £, NpHBENeHHBIX B Ttaba. 1, a mida
MOPCKHX THJPOTEXHHYECKHX COOPYIKEHHH — B COOTBETCTBHH
¢ HHCTPYKUMell II0 NPOeKTHPOBAHIIO MOPCKHX NPHYAJALHBIX
COOpYXKeHnll;

tm — K03(QOUIHeHT YycaoBHH paboThi, yunTeiBalowuil mpeaesbHoe
COCTOSIHHE, NPHOAMKXEHHOCTh pPACUETHBIX CXeM, THI COOpY-
KeHHA (KOHCTDYKILHK), BHJ MaTepuaja H IPyTrHe (DakxToOpHI,
npHHHMaeMbll 1o Ta6n. 8 u 16. B HeofxoauMHIX cayyasx
yUHTHIBAIOTCH KoO3(IueHTH yCioBHE PaAbOTH  COTVIACHO
YKa3aHHAM COOTBETCTBYIOIHX HODMAaTHBHEIX NOKYMEHTOB;

R — pacuerroe 3HayeHue o6o6eHHOll Hecymell cIOCOGHOCTH KOH-
CTPYKUIIK HJH ee cedeHusl (B YACTHOCTH, PACYETHOIO CONpoO-
THBJEHHS MaTepHasa), onpejpesseMoe ¢ yueToM KosdpHIlHeH-
ta $e30MacHOCTH IO MaTepHanam k

1.3. Jlebopmanuu xeje306eTOHHEIX KOHCTPYKIIH I HX 3JE€MEHTOB,
onpefessgeMble ¢ yUeToM IJHTEALHOTO XEHCTBHSI HAarpy30K, He NOJXKHBI
IpeBHIIaTh BEJIMUHH, YCTAHABJWBAEMBIX IPOEKTOM, HCXOAS U3 Tpefo-
BAHUH HOpMaJbHOH SKcIIyaTaun oOOpYHOBaHIsN H MEXaHH3MOB, a
TaKkxe BeJHUYUH, YKa3aHHHIX B Opua 1.

Pacuer mo jpedopmanusiM KOHCTPYKUHUE U HX 3JIeMEHTOB JoIycka-
eTCsT He MPOH3BOJUTh, €CJH HA OCHOBAHHH OILITA SKCIJIYaTallHH COOpY-
JKEHHUl YCTAHOBJIEHO, UTO JKECTKOCTb AHAJOTMUYHEIX KOHCTPYKOHIT I HX
3JI¢MEHTOB JAOCTaTOYHA MJIsi ofeclleyeHHsl HOPMaNbHONl SKCIyaTanuy
IPOEKTHPYEMOIO COOPYIKeHMUSI.

1.4. OcHOBHHIMH XapaKTepICTHKAMH Harpy3oK #ABJSIOTCS HX HOp-
MaTHBHBIE BEJMUNHBI, YCTAHABJIIBAEMBIE B COOTBETCTBHH C JeHcCTBYIO-
MUMH HOPMATHBHLIMI LOKYMEHTAMH, a B HEOOXOJAMMBIX CJAyyasx -—
Ha OCHOBAaHHH Pe3YJNbTAaTOB TEOPETHUECKHX M IKCNEPUMEHTANbHBEIX HC-
c/aeloBaHH .

Pacuerhble Harpy3KH ONPeACNAIOTCS KaK IPON3BOJCHHE HOPMATHB-
HOI HATPY3KH Ha KO3(DDHINEHT meperpy3ku 7, YUNTLIBAIOULKE BO3MOXK-
HOE OTKJOHEHHE HArpPY30K B HeOMaronpHATHYIO CTOPOHY OT HOpPMATHB-
HBIX 3HaYeHUH M ycraHaB/AHBaeMbiil B 3aBHCHMOCTH OT BHAA Ipejesib-
HOTO COCTOAHHS.

1.5.B 3aBHCHMOCTH OT HpOXOJIKHTeIbHOCTH MEHCTBHS HATPYSKH
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NOAPasNeNATCA HA NOCTOSHHHE U BPpeMeHHEEe — JJIATeNbHbLIe, KPaTKO-
BpEMeHHHE, 0COOHIe,

K nocmosrnnoin nazpy3kam OTHOCATCS: Bec yacTe#f 3jaHuil ¥ coopy-
JKeHHH, TeXHOJOrnuecKoro o60py/doBaHHs, PACIOJIOXKEeHHEe KOTOPOTO Ha
COOPYIKEHHH He MeHseTcs B Ipoliecce 3KCIyaTauHu (rHApoarperaros,
TpaHcQOpPMATOPOB U AP.); Bec H JaB/jeHHUe TPYHTOB (Hacklmel, 3acHnok);
ropHoe japJjeHUe; TMApocTaTHueckoe, (HABTPALHOHHOE, HOPOBOe LAB-
JIeHHs BOAbI M IPOTHBOLABJEHHE B PACYETHBIX CEUEHHAX U CTPOUTENb-
HBIX IIBaX IPH HOPMa/JbHOM HOANODPHOM YPOBHE M HOPMaJbHOH paboTe
IPOTHBOQHABTPAHOHHEIX H APeHAXKHBIX YCTDOHCTB; BO3JAEHCTBHS mpe-
BAPHTEJNLHOIO HANPAMXKEHHS KOHCTPYKLHH.

K epemennvin Orumenbroim Haepyskam U 030eticmausam OTHOCATCS:
JIONIOJHUTENbHOE JlaB/eHHe FPYHTA (CBEDPX OCHOBHOTO JaBJeHHS TPYHTA),
BOSHUKAOLIee BCJCACTBHE AeOpMANMY OCHOBAHNS X KOHCTPYKUHI Wiau
OT TeMIePaTypHBEIX BO3JeHCTBUIl: JAaBjeHHe OTJIOXKHUBIIHXCS HAHOCOB,
TeMIlepaTypHEIE BO3JEHCTBHSI, HarPY3KH OT KPAHOBOrO oGOpYJoBaHHS
U CKJIalHPYyeMBHX Ha HpHYajJax TPYy30B.

K xpamxospemennoim Hazpyskam u 8030elicmeusm OTHOCSATCA: CHe-
rOBble M BeTpOBbie HArpys3KH; HArpy3KH OT CYAoB (HaBaJ/i, HIBAPTOBEE
U yJapHEle); JeAOBEHE H BOJHOBBIE HAarpy3KH; HArpy3KH OT HOXBEM-
HEIX, NePETPYSOYHEIX H TPAHCHOPTHEIX YCTPOHCTB ¥ APYTHX KOHCTPYKUHMH
W MEX3aHH3MOB (MOCTOBBIX ¥ HOJBeCHHIX KPAHOB X T.I.); HAIPY3KH OT
N1aBalOmUX Tell; JAaBJeHHue OT IHAPABAHYECKOro yjapa B NepHOA HOp-
MaJdbHOH 9KCIJIyaTallMH; [Y/JAbCALHOHHEIE HArpy3KH B Ge3HANOPHBIX
1 HanopHHIX BOJOBOA4X; BeC JIOJel, PEMOHTHBIX MaTepHAaJ0B B 30HAX
06C/YKMBAHUSL ¥ DeMOHTa 0GOpYyAOBaHHSA.

K ocobeim nazpyskam u 6o30eiicmsusm OTHOCATCS: CedCMHYECKHE
H B3DHIBHbIE BO3AeHCTBHSA; JONOJJHHTEAbHOR THAPOCTATHIECKOE KaBJIEHNE,
OpOBOE AaBJieHHE BOJH M INPOTHBOJAABJIECHHE B PaCUETHHIX CEUCHHUAX
H CTPOMTENbHHX MIBAX NpU GOPCUPOBAHHOM YPORHE; JOMOJHHUTENbHOE
$uAbTpanMOHHOE JaBJeHHe BOABI, BO3HHKAIoLlee B pe3yJbTaTe Hapylle-
HHs! HOPMaJbHOE paboTH NPOTHBOQUIbLTPALHOHHHX W JPEHAMKHBIX YCT-
POHCTB; JAaBJeHHEe OT THAPABJIHYECKOrO yjAapa HpH NOJHOM cOpoce Ha-
T'Py3KH; JiefoBble HarPy3Kd NPH NPOpPHIBE 3aTOPOB M 3HMHHX NpONyC-
Kax BOAB! B HHXKHHI Obed.

1.6. B 3aBHCHMOCTH OT coCTaBa YYHTHIBA€MBIX HATPY30K pasJiH-
YapTCcA cefylonue KX codeTaqusd:

OCHOBHbBIE, COCTOAIIME M3 NOCTOSAHHBIX, BpeMEHHBIX IJINTeIbHEIX
H KPATKOBpeMEHHEIX Harpys3oK M BO3JeHCTBHH:

ocobble, COCTOSILHE M3 NOCTOSIHHHIX, BPEMEHHBIX JJHTENbHBEIX, OT-
JeqbHbIX KPaTKOBPeMeHHBIX H OJHOH M3 0coObIX Harpy3ok H BoO3feH-
cTBUH.

Harpyskk u Bo3jelicTBKSI IpHHHMAKOTCH B HanboJee HeGAArONPHAT-
HbIX; HO BO3MOXKHBIX COUETAHHAX OTAEJIBHO MJH SKCHJIYaTallHOHHOTO,
CTPOHTENHHOTO M PeMOHTHOro IepHofoB. OTHeceHHe Tof MJIH HHOH Ha-
TPY3KM K OCHOBHOMY ¥ OCOGOMY COUCTAHUIO YTOUHSETCS HOPMAMH IpoeK-
THPOBAaHHS OTHGJbHHIX BUJOB COOPYIKEHHH.

1.7. BeToHHBIe H XKe/e306eTOHHbIE KOHCTPYKIMH, B KOTOPEIX YC-
JIOBHSL HACTYIVICHHS IPEAeJbHOTO COCTOSIHUSI He MOTYT OBITH BHIpaXKeHbI
Yepes yCHJIHS B cedeHHH (TPaBUTALMOHHBEIE H apoUHble NVIOTHHBI, KOHTP-
dopcel, TOJNCTEE NAKTH, OaJAKH-CTEHKH H Ap.), peKOMEHAYETCS PacCUu-
THIBATh METOAAaMH MEXaHHKH CHJOLIHEIX CPeX C YYeTOM B HeoOXOZMMBIX
ciaydyadax Heynpyrux fedopMmMamui M TpeluuH B OeToHe.

B oTAeabpubiX ciaydasX pacuyeT NepPeYHC/IEHHBIX KOHCTPYKuuii no-
IIyCKAeTCH [POHUSBOAMTL METOJAOM CONPOTHRJEHHS MaTepHaJOB B COOT-
BETCTBUH C HOPMAaMH NPOEKTHPOBAHHA OTAe/]bHHX BHIOB THIPOTEXHH-
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cedenus Ge3 yueTa NPOTHBOJABJEHHS.

3. 17 GeTOHHBIX 3JIEMEHTOB 3MiOpa NMPOTHBOLABJEHHS ONpee/seTcs:
a) mpH pacuere 10 06Pa3OBAHMIO TPEIMH —— IO M03. 3 HACTOSLIEH TaGJUH;
6) NIpH pacueTe Ha IPOYHOCTH—II0 MOCTeAHelt cxeMe 103, 4 HacrosAuel Tabauuel. [Ipy 3TOM A/15 TPEMMHOCTOMKHX SJ1eMEH=

M
TOB BLICOTA CKATON 30HBI ONPENeseTCs COTJAACHO TpHUMeY. |, AJs HETPeWHHOCTORKHX—IIO GopMyJie x == 3(0’5’1 - -N—) =
=3 (0,5 — ep), The ey= 0,454.



YeCKUX coopyXeHnd (Hanpumep, c¢ ruaasoit CHull I11-54-77 «Ilno-
THUHBL GETOHHBIE H KeJe300eTOHHEIEY).

Jns GeTOHHBIX KOHCTPYKLMH  CAKHMAIOULHE  HAmpsiKeHWUS [PH
PACUETHBIX HATPY3KaX HE JOJKHB NPEBHIIATh 3HAUEHHH COOTBETCTBYIO-
IIMX pacyeTHLIX CONPOTHBJAEHHH 6eToHA; OJs Ke1e300eTOHHBIX KOHCT-
PYKUHiT CxkUMalOUie HanpsixkeHliss B OeToHe He NOJIKHBEI NPEBbLIUIATH
pacueTHbIX CONpoTHBAeHnil 6eToHa HA CXKaTHe, a PACTATHBAIHE YCU-
ViMsi B CEYEHIH NPH HanpsKeHHAX B OeTode, NPeBBUIAOLIX BeAUYKHHY
€T0 PACUETHBIX CONPOTHBACHMH, NOMMKHEI ObITb NOAHOCTBIO BOCHpPUHS-
THl apMaTypoOH, €clli BHIXOJ A3 PaGOTHl PACTAHYTOH 30HBI GETOHA MOXKET
MPHBECTH K NOTepe Hecyuled cMOoCOGHOCTH 3JIeMeHTa, NIPH 3TOM CJEeLYeT
NPHHIIMATbL pacyeTHple KOS(P(HUIUeHTH B COOTBETCTBHH ¢ 1.1.2,

1.8. Beyuulna npoTHBOXABJEHHS BOAbl B pACYETHHIX CEYEHUAX
3/J1eMeHTOB ONpeRe/sAeTcs ¢ yueToM (aKTHUCKHX YCI0BHH paboThl KOH-
CTPYKUHH B 3KCIVIYaTALlHOHHEI MEepHOJ, a TAKXKe C y4eTOM KOHCTPYK-
THBHBIX M TEXHOJOrHYeCKHX MepONpPHATHH B COOTBETCTBHH ¢ II. 1.7
raassl CHull 11-56-77 «Bertonsnbie ¥ Kene3oGeTOHHBIE KOHCTPYKIIHH
THAPOTEXHHYECKUX COOPYXeHu#y, COCOOCTBYIOMMUX HOBBINEHIIO BOJAO-
HeNpOHULAeMOCTH §eTOHAa H YMEHBILIEHUIO NPOTHBOAABJEHUS.

B sJeMeHTaX HANOPHBIX M NOJABOAHBIX GeTOHHBLIX M ¥KeJe306E€TOH-
HBIX KOHCTPYKUHMH TI'HAPOTeXHHYECKUX COOpYXeHHH, PacCUHTLIBAEMBIX
B COOTBETCTBIH ¢ 0. 1.7, NpOTHBOJaBIeHHEe BOAL YUUTHIBAETCS KaK 06beM-
Has cusa (cM. 1m.1.9).

B ocranpHeix 3/€eMEHTAX NPOTHBOAABJECHIE BOJbl YUHTHIBAETCS KakK
pacTsaruBamllasg CuJja, TNPHJIOKEHHasl B paccMaTpPUBaeMOM pacyeTHOM
cevenun (Tabn. 2).

TIpoTuBojaBienne BOAb yUHTHIBACTCS ORMHAKOBO KakK NpPH pacuere
CeueHMH, COBNAfAOMUX O WIBaMH GeTOHUPOBAHUS, TaK W HPY pacuere
MOHOJIATHBIX CeYeHHH.

ITpu pacyere NPOYHOCTH LEHTPAJIBHO-PACTAHYTHX H BHEUEHTPEHHO-
PacCTAHYTHIX 3J€MeHTOB C OJHO3HAYHOH 3MIOPOH HANpSKEHHH, ceueHHH
JKeJe306eTOHHLIX 2JIeMEeHTOB, HAKJOHHBIX K NPOJOJBHOH OCH 3JeMeHTa,
a TakKe NPH pacyeTe e/1e300eTOHHLIX 9J€MeHTOB 10 06pa30BaHHIO
TpelluH AJisl BCeX BHIOB HANPSXEHHOTO COCTOSHHA IPOTHBOJAAB/IEHUE
BOJLI NPHHHMAeTCs H3MEHSIOMHMCS O JHHE[IHOMY 3aKOHY B mpejesax
BCeH BhHICOThI CEYeHHA.

B ceuenusix usrubaeMbiX, BHEJEHTPEHHO-CKATHIX ¥ BHEUEHTPEHHO-
PACTAHYTHX 3JIEMEHTOB ¢ [ABY3HAYHOH smiopoll wanpsixennf, paccyu-
THIBAEMBIX II0 NPOYHOCTH Ge3 yueTa paboTsl GeroHa PAaCTAHYTOH 30HEL
ceyeHHsl, 1POTHBOJABJEHHE BOJbl YUHTbIBA€TCH B npelesiax pacTsHYTOH
30HBI B BUJE TIOJIHOTO FHAPOCTaTHUECKOrO JaB/IeHHs CO CTOPOHEl PacTsIHY-
TOH rpaHd ¥ He YUHTBIBaeTcs B Ipejenax cikatoil 30HHI.

B ceuveHnsx 3/eMEeHTOB C OZHO3HAYHOH SMIOPOH CKHMAIOMHX Ha-
npsiXeHHH IPOTHBOJABJEHHE BOLB He YUHTbIBaeTCs (TOJBKO NpH pacye-
Tax NPOYHOCTH CeYeHHSA).

Bricora cxartoli 30HM GeTOHA CeyeHus ONpefenseTCs MCXOAS U3
FENOTE3H IJIOCKUX CeYeHHUH, NPH 3TOM B HETPENMHOCTONKUX 3jeMeHTaX
pa6oTa pacTsiHyToro GeTOHa He YYHTHIBaeTcH H QopMa 3MIOPH HANpsiKe-
HEH GeTOHA B CXKaTOH 30HE CeueHHs MPHHHMAaeTCS TPeyroJbHOi (cM. I.
4.20 Hacrossimero PykoBojcTBa).

B ajemenTax ¢ NpHMeHeHMEM KOHCTPYKTHUBHBIX H T€XHOJOTHYECKHX
MepOnpHATHH, ¢ CeUeHHEM CJIO0XKHOH KOHpHIYypaulid, a Takke B 3JIeMEeH-
Tax, PacCYUTHIBAEMBIX B COOTBETCTBHH C II.1.7, 3HaU€HHe CHJBI IPOTHBO-
JAaBJIEHHsT BOJBI PEKOMEHJyeTcsl ONpeAe]ATb HAa OCHOBE Pe3yJbTaTOB
9KCNEPUMEHTANbHBIX HCCAELOBAHH MM (QHUABTPALUMOHHEIX DacueToB.

Ilpumewanue DBux HanpsKeHHOro COCTOSIHHSA 3JIEMEHTa yc-
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TAaHABJABAETCS MEPBOHAYANBHO HCXOAA H3 THIOTe3hl NMJOCKHX CeueHHi
6e3 yuera CHJB NDOTHBOAABJAEHHUS BOAB (cM. npumep 1 m Taba. 2).
1.9. Ilpu yuere cusoBoro Bo3jelcTBHA (QUIAbTpYIOWleH BOJABI Kak
o6beMHON cuiibl GeTOH paccMaTpHBaeTCs KaK M30TponHas, ORHOpOAHAN
(B mpenenax JaHHOI 30HBI 3JeMeHTa), CAMTHO-NOPHUCTad cpela, Xapak-
TepH3dyemass KoabduuuenTom 3QGheKTHBHOH MOPHCTOCTH O.y. BennuuHa
sT0ro Xo2(h¢dHIHeHTa 3aBUCHUT OT HaNPSIKEHHOI'O COCTOAHHA O6eroHa
H onpejeisieTcs 3KCHepHMEHTAJbHEIMH HCCAejoBaHHAMH. Ilpunumae-
Mas B pacueTax BeJHYHHA Xy NOVINKHA YAOBJAETBOPATD YCAOBHIO 122C=>
=0,15. MunnmanbHoe 3HaueHue Ko3hQuLUeHTa O, AONYCKaeTCss NpH-
HHMAaTh /A 30H, rjie 6eToH HCIHITEIBAET BCECTOPOHHee cxaTHe. B 3o0-
HaX, r7ie XoTs Obl B OlHOM HanpaBJIeHHH JelicTBYIOT pacTATHBaKOUiie
HanpsixeHus, BeJHIHHA Ko3hpHuueHTa Oy NMPHHHMaeTcst paBHOH 1.

1.10. Ilpu pacuere cOOpPHBIX KOHCTPYKUHH Ha YCHJHS, BO3HHKAIO-
mie NpU HX IMOAbeMe, TPAHCTOPTHPOBAHHH M MOHTa)e, HATPY3KY OT
co6CTBEHHOTO Beca 3JeMeHTa PeKOMEHAYeTCS BBOJMTDL ¢ Kod(puinerTom
JUHAMUYHOCTH, paBHBIM 1,3, U xo3dQHUKNEHTOM Neperpy3KHu K cOGCTBEH-
HOMY Becy, paBHBIM 1.

Ilpn Hagnexamem oBocHoBaHMYM KO3(GhHIHEHT JUHAMHYHOCTH MO-
KeT TpHuHEMaTbca Gomee 1,3, Ho He Gogee 1,5.

1.11. Pacuer cGOpPHO-MOHOJNHTHEIX KOHCTPYKLIHH DeKOMeHAyercs
NIpoM3BOAUTE corjacHo mm. 3.85—3.88 Hacrosimero PykoeoncrBa.

1.12. Pacuer s/1eMeHTOB KOHCTPYKUHII Ha BLIHOCAUBOCTL PEKOMEH-
Iyercs NMPOU3BOAUTH corgacHo nn. 3.75—3.84 Hacrosamero PykoBogx-
cTRA.

1.13. Tlpy onpenpeneAnd ycuauil B CTaTHUECKH HeONpeleJHUMbLIX
Kese300eTOHHHX KOHCTPYKIUHSX, BHI3BAHHBIX TEMIEpPaTYPHLIMH BO3-
IeHCTBHAMH HJIM OCAXKOH ONop, a Takxke NPH ONpejeJIeHUH peaKTHB-
HOTO J1aBJeHHSI I'PYHTA KECTKOCTb 3JIEMEHTOB ONpefesieTcss ¢ ydyeToM
o6pazoBaHust B HUX TPEIIUH M HOJ3ydecTH GeToHa coryacHo nm. 4.17
1 4.18 nacrosimero Pyxosoncrsa.

B npepBapuTesbHBIX pacyerax folycKaeTcs IPHHHMATh KpaTKoBpe-
MEHHYIO XKeCTKOCTh NpH u3rife U pacTskeHHH HETPElHHOCTOHKHX 3Jle-
MeHTOB paBHoi 0,4 BeJMYMHBLI JKECTKOCTH NPH #3rube H pacTaXKeHHH,
onpeflengeMoll Npu HayaJbHOM MOZLY-
Je  YIOPYyrocTH B COOTBETCTBHH C yrg  hEm
n.4.19 macroamero Pyxosoxcrsa. Sb_‘

1.14. Onpenesenue ycHJIHH H pac-
yeThl TNPOYHOCTH CEYeHHUs CTATHYECKH
HeoNpefelHMHX KOHCTPYKLNHA, pabo-
TAOMKXX COBMECTHO C OCHOBaHHeM Il
sacenkod#, ainsg coopyxkeHu# 1 w1l 7
KJIacCOB HAa CTajufiX TeXHHYECKOTO
HpoeKTa H paboOukX 4YepTeXeH pexo-

MeH/yeTcs BHIIOJMHATE HAa IBM o
IporpaMMaM, Y4YHTHIBAIOWHM (H3IiYe-
CKYI0 H KHHEMaTHYeCKYI0 HelHHeH-
HOCTb 3aJlauM  pacyeTa YyKasaHHBIX
KOHCTPYKUKHA. 2!

Z/ 5m

I~

10M
1=15m

N

Hpumep pacyera K m. 1.8 7 \ ?
—h

INpumep 1. [Launo. Kouconbuas
CTeHa IIePeMeHHOTrO CeyeHHS BBICOTOH M
{=15 M, BocnpuHHMAOWAf JaBicHHE
Boab (puc. 1), Puc. 1. K npumepy pacuera 1
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Bricora ceuennss /—/ Ha paccTosiHuM /;=5 M OT Bepxa CTeHH H
YPOBHst BOABl h;==1 M; BhicOTa KOpHeBoro ceuenusi 2-2 hy==3 M; a=0ao'=
=0,15 M; kaacc coopyxeunsi IIl—ky=1,15; coueranune Harpysox oc-
EOBHce — ng=1; Geton mapku M 200, apmarypa knacca A-IIl.

TpebGyercst onpeleNHTh BeJIHUHHY NPOTHBOIABJAEHHS B CeYEHHHX
1-1 m 2-2.

Pacuem. PaccmatpuBaem 3sjeMeHT wHpHHOHE b=1 M.

DBes yuera npoTHBOjaBieHHs B ceueHun I-]

New=%Ye & by H;=2,4-1-1.5=12 7c;
15 1 1 5 1
M:—Q—Hl.—g—HI::—Q_'E) "3—5:20,8 TCM;
1 9 1 .
Q:—g—bﬁlz_?’“-l-f)z:l?ﬁ TC.
B ceuennn 2-2:

+h
New = 12 4 yob —l——z (Hy — Hy) =

143
2

P,
Q=5 bH; =—51-152= 1125 1¢;

1,1 hy— I
M= 5-bHj; 5 Hy—sbh 1 (-—%——i +

hy — h h 2
'i"VCb ! (1—11)[_21_'—5-(]13‘“,11)]::

3.1°
1. 152.—3— 15—241115( )+

l\'}l»—-

+2,4.1 3 (15 5)| (3~1)]:530,5 TC- M.

ITpobepsieM TPemEHOCFORKOCTh CceueHHH no QopuyJe (167).

ITpuHuMaeM 5010PY NPOTUBOAABAECHHS NO JIIHeHHOMY 3aKOHY B CO-
OTBETC'IBHH ¢ no3. 3 ta6jh. 2, Toria B cedeHHH [-/:

/\up~ 5.1-1=2,5r1c; Z Newg=12—2,6=9,5 1C; HONOMHHTED-

nplft MoMent Mpp=2,5 (0,6—0,33)=0,425 1c-n; 2 M=20,8-10,426=
=21,225 tc- M.

[Ipumem
Fa=0; Fy=Fg=1.1=1 n%

112 5
5 = 0,167 M3, mp=1;

v=1.75
" Ne N 21,225 9.5°
o= (VS‘“’F?): ‘ (W—‘T) = 17,5 meht;
mpyRpry = 1-1,75-115 = 201 Tc/m2,
Tak kak 117,5<<201, ceuyenme I-! TpemuHOCTOHKOE.

Wn= Wg=
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Jas TpemuHOCTORKOrO CeYeHHsT B COOTBETCTBMH ¢ fnpHMed. | X
TabM. 2 1pu pacuere NPOUYHOCTH CEYEHHst ONpefeaseM BHICOTY CXKATOli
ZOHBI ¢ y4erom paboTel 6eToOHA pacTSAHYTOH 30HBI CeUEHHs, T. €.

N M 95 21,95 ;
C=—TFEy =1 Fo@e7 - —90ET=

—136.5
= *_I—_—1—17—5—'TC/M2;

136,5
= T775 5 £=0,54h; h—x = 0,46h = 0,46 u.

Be/qnunna npoTHBOAABJEHNS LA pacyeTa IPOYHOCTH ceyeHUn [-]
onpefensieTcss B COOTBETCTBHH € N03. 4 TabJ. 2 ‘KaK NpPSIMOYTOJdbHAS
sniopa Ha BhcoTe hA—x, T. e. Npp=5-0,46=2,3 T¢ (BmecTo 2,5 TC,
NPHHATHX B pacuyere Tpemiigocrofixoctn) u Mpp=2,3 (0,5—0,23)=
==0,62 tc-M (BMecTo 0,425 Tc-M). TakiM o6pasom, apMaTypy B HOpMaJ/b-
HoMm ceueHnu /-/ paccumrteiBaeM Ha M=20,8-}0,62=21,42 7c-m H
New=12,0—2,3=9,7 1c.

Haxkaounnoe ceuenye [’-/ npopepsiem no ¢opmydae (99).

Tax kax kyrcQ=1,15-1-12,5==14,4 re<<mg,Rpbhy=0,9-75-1-0,9=
=60,7 Tc, pacyeT nonepeuHofi apMaTypH He DpPOI3BOANTCS.

B ceuenuum 2-Z:

1
an:§—15- 1-3=22,5 1¢; 2 Ngy=-60—22,5=37,5 tc; Myp=22,5(1,56—
—1)=11,25 1¢c-M; L M=530,5+11,256=541,75t¢-M; Fyu=Fg=1-3=3 M%;
1.32

\Y/n::v(/a:-—ﬁ—zl,S M3

10
mh:0,9+~3—®—=0,93; y=1,75;
(Neo N ) (541,75 37,6
e = T r

Wy~ Fn 1.5 3

mpyRp1r = 0,93-1.75- 115 = 187 1c/m2,

Tax xak 348,5>>187, ceuenne 2-2 merpemuHoCcTOfiKOe.

Jl1s1 HeTPeIHHOCTORKOrO CeUeHHs NPH pacyeTe NPOYHOCTH BBICOTY
cxaTcfi 30HBl AN HAXOXJEHHs BeJUUYHHBl NPOTHBOAABJICHHS Onpene/s-
em Ge3 yuera pacTsiHyTOH 30HBI, NPHHUMAS 3II0PY CHKUMAKMIUX HAnps-
KeHull TpeyroabHofl, no puc. 2 npui. 8 uwiu no Qopmyse (189).

Hast 31010 Heo6X0AUMO OnpeReUTh IJIOMAaLb PACTAHYTOH apMary-
pmﬁ(ées yuyeTa NIpOTHBOJABJEHUs), T. €. HAa M=1530,5 Tc-Mu Ney=
=60 1C;

> == 348,5 Tc/m?%;

M 530.5 h 3
&= = "0 =8.84 M;e:€0+7~——a;8,84-|——2-—
— 0,15 =10,19 M,

[To ¢opmyne (57) onpepensieM
) QkyncNe
_ R - s —
x=hy— Vho— 7 Rupb =2.85

2-1,15-1-60-10,19 ,
“V2,853~ T 15.900°1 =0,2mM< 2a =0,3 m,
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Mo ¢opmyae (58)
mgRupbx — kyneN

Fa= maRa =
1,15-90-100-25 — 1,15-1-60000
. = — 12;
= T,15-3600 = 45,8 v%
Eg = 2.4.10% grc/em?; Eg = 2-108 gre/em?;
Eq 2108 ¢ 10,19
"= Ey =340 = 83% =gy =358

Fy 45,8
nu = ll—bWD- = S,SS-W =0,01335.

[To puc. 2 npua. 8

x 0,173
hy — T
x=0,173hy=49,4 cv; h—x=3—0,494=2,506 m.

Yeunusg ot nporiBogasjeHus BoAbl Npp=15-2,506- 1= 37,6 rc;
Mup=37,6(1,56—1,253)=9,3 tc-m.

Taxum 06pasoM, apmMaTypy B HOPMaJbHOM ceyeHHH 2-2 PACCUHTHI-
BaeM #a M==530,5+9,3=540 Tc-M; N¢y=60—387,6=22,4 TcC.

HaxnronHoe ceuenue 2'-2 nmpoBepsercsa no yciosuio (99) na Q=
=112,5 Tc aNaJormyHo ceueHuio 1'-1.

B cayuae, ecnu yeaosue (99) e cobliogaercst, miomaib nomepey-
HOM apMmaryphl onpejeisercs B COOTBETCTBHH ¢ mi. 3.45, 3.46, 3.56,
3.57 nacrosimero PykoBOACTBa, NPE 9TOM SMIOpa NPOTHBOAABJICHHS AJs
HAKJIOHHOTO CeUeHUSI TNpPHHUMAETCs Tpeyrojepsofi corjacHo mno3. 2
tabn. 2, 1. ¢. B Gopmyae (107) Wcosp=1/,-15,1 ¢ (rae ¢ — npoexuus
HAKJOHHOIO CeUeHHs Ha BepTHKab).

2, MATEPHAJIBI J15 BETOHHBIX
M )KEJE30BETOHHbLIX KOHCTPYKUHUA

Beton

2.1. Tlpn npoexTHpoBAaHUN GeTOHHBIX W KeJe306eTOHHBIX KOHCT-
PYKUMH THAPOTEXHHYECKHX COOPYXKeHHH peKomeHJyercss Hpefycmar-
puBaTh TAXKeNLe OeTOHH, OTBeyawmHe TpeGosanusim raass CHull
11-56-77 w T'OCT 4795—68. B mnpoekTax pekoMeHAYETCS IPHMEHSTb
CAeNyWIHe TPOCKTHHE MApKH GETOHOB:

a) Mo HpoYHOCTH Ha cxkatHe — M 75, M 100, M [50, M 200,
M 250, M 300, M 350, M 400, M 450, M 500, M 600;

0) mo mMpOUYHOCTH Ha oceBoe pacTaxenune — P 10, P 15, P 20,
P 25, P 30, P 35, P 40,

B) mo moposocrofikocTH — Mpa 50, Mps 75, Mpa 100, Mps 150,
Mps 200, Mps 300, Mps 400, Mps 500.

B oGocHoBanHLIX CAYYasix MOTYT NPHMEHsTHCs! CeToHB, MMeulHe
MOPO30CTOHKOCTE Bhime Mpa 500;

r) no BojoHenmpoxuunaemocti—B2, B4, B6, B8, B10, Bl2.

[Tpumeuasnunsa 1. [IpoekrHolt Mapkofi Gerosa M0 KaxkoMy-
J100 NPH3HAKY Ha3kIBAGTCH 3HAYEHHE COOTBETCTBYIOWEH XapaKTepHCTH-
Ku OeTOHa, 3ajaBaeMoe IIPH IPOECKTHPOBAHHU.
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2. CooTBeTcTBHE (PAKTHUECKOTO 3HAUEHMS XapaKTEPUCTHKH GeTOHA
€ro MPOEKTHOH MapKe WIHM, NPY CTATHCTHYECKOM KOHTPOJIE MPOYHOCTH,
JIOCT H3XeH He HOCTOSTHCTBA HOPMHPOBAaHHOH O0ECHeYeHHOCTH HOPMATHB-
HBIX CONPOTHBJEHHMI YCTaHaBMAHBAETCSI HA OCHOBAHIM Pe3YyALTATOB HC-
UbITaHNil COTJIacHO TpeOOBaHMsIM COOTBEICTBYIOULMX CTaHAApTOB.

2.2, llng MacCHBHBIX (eTOHHBIX CoopyxkeHiil ¢ oGbenmon Geroua
Gosiee 1 mad. M3 B IpoEKTe AONYCKAETCsl YCTAHABAUBATH IPOMEKYTOY-
Hble 3HayeHHs HOPMATHBHLIX CONPOTHBJIEeHIl GeroHa, OTIHYAIONLlecs
OT yCTaHOBJEHHOH B 1.2.1 rpajzauun Mapox N0 NPOYHOCTH Ha CXKaTHE,
¢ okpyraexuem 1o 10 kre/cM? B GOMBLIIYIO CTOPOHY.

2.3. K ©6erony KOHCTPYKIHH THADOTEXHHYECKHX COODYXKeHUH
OpeAbABASIOTCS CHEAYIOIKHE JONOJNHATeTbHbe TpeGOBaHUs, YCTaHaB-
JUBaeMBEe B INpOeKTe H ITOATBEpXKIAeMble SKCIepPHMEHTATbHBIMUE HCCTIe-
ROBAHUSAMH:

no npefedbHOIl pACTSXKHMOCTH,

10 CTOHKOCTH NPOTHB arpecCHBHOTO BO3JeHCTBHS BOJHI;

IO OTCYTCTBHIO BPeJHOTO B3aUMOJEHCTBHS Liedouelf LEMeHTa ¢ 3a-
NOJHUTENAMH,;

IO CONPOTHBAAEMOCTH HCTHPAHHIO MOTOKOM BOJABI C IOHHLIMH U B3Bé-
HIeHHBIMH HaHOCAMH;

00 CTOMKOCTH NIPOTHB KaBUTAaLHUH;

N0 CTOHKOCTH NPOTUB XHMIIUECKOTO BO3JEHCTBHS,

10 TelJIOBhIAEIEeHHIO IPH TBepAeHHH GeToHa,

ITpumedanne. B HeoGXOZHMBIX CAyyasX, [JAaBHEIM o6pa-
30M /s HeMaCCHBHBIX KOHCTPYKIIl, MOXeT OblTh HpeabsBieHo Tpebo-
BaHlle N0 MWHHUMAJbBHOK ycajgKe OeToRa.

2.4, Cpok TtBepeHus (Bospacr) GeroHa, OTBeYaiOmMHUi €ro IPOEKT-
HBIM MAapKaM IO OPOYHOCTH Ha cXkaTHe, IPOUYHOCTH HA OCeBOe pacTsike-
HHe U BONOHENPOHHIAEMOCTH, NPHHHMAETCH, Kak LPaBHyo, LIS KOH-
CTPYKUUfl peyHBIX THAPOTeXHUUeCKUX coopyxenuil 180 puedt, anga cCop-
HBIX U MOHOJHTHHIX KOHCTDYKUHMH MODCKHX H COOPHBIX KOHCTPYKIHH
PEeUHBIX TPAHCIOPTHHX coopyxeHul — 28 nye#i. Cpok TBepAeHHUs (BO3-
pact) 6eToHa, OTBEUAIOM Kl €ro POEKTHOH MapKe IO MOPO30CTOHKOCTH,
npurumaeress 28 puedt.

Ecnn msBecTHH cpoKHM (DAKTHYECKOrO 3arpyzkKeHHUs! KOHCTPYELHHE,
cnocoObl HX BO3BeJeHHs, YCJAORHS TBepIeHHsI OETOHA, BHL M KayecTBO
IpUMEHSAEeMOro leMeHTa, JONyCKaeTcsl YCTaHaBAHBATL IPOEKTHYIO MapKy
f6eToHA B HHOM Bo3pacte.

Lag cB0opHEIX KOHCTPYKUHMHA OTNYCKHadA HNPOYHOCTb 6Oerona NPHU-
HIIMaeTcs 10 IPOeKTy, HO He MeHee 70 % HpOYHOCTH cOOTBETCTBYIOMWEl]
NIPOEKTHOH MapKH.

2.5. 3a Mapxy [0 NPOUYHOCTH HA OCeROE CKATHE (KYOUKOBYIO MpoYy-
HOCTB) TIPUHHMAGTCS COMPOTHB/EHHE OCEBOMY CXKATHIO STAJOHHOro 06-
pasua-kyb6a.

JTa XapaKTepHCTHKA sIBJSETCS OCHOBHONl M YKAashiBaeTCs B IPOEK-
TaXx BO BCeX CAydYasiX HA OCHOBAHUM pacyeTa KOHCTPYKUUH.

Jast Kene306eTOHHBIX KOHCTPYKUMI He JONYCKAeTcsl NpHMeHeHIe
6eToHa nmpoekTHOH Mapku Hmxke M 100.

Jlasi XKelle306€TOHHBIX 9JIEMEHTOB H3 TsXKeJOro 6eToHa, PacCUMTH-
BaeMBIX Ha BO3JeHCTBHE MHOTOKDATHO NOBTOPAIOWielics HATPY3KH, U
>Kes1e306eTOHHBIX CXKATHIX 3JEMEHTOB CTePXKHEBBIX KOHCTPYKHUH (Habe-
PeXHbIE THUNA 3cTaKaj, HA cBasgX, CBaAX-000J0YKax U T. I.) PEKOMEHIY-
€TCst NPHMEHATh NIPOEKTHYIO MapKy GeToHa He HuxXe M 200.

Jna Xene3o0eTOHHBIX 3J€MEHTOB, NOFPYXKaeMBIX B TPYHT 3alub-
KON uJau BHODHUPOBRHHEM, IIPOEKTHasl Mapka OeTOHA JOJKHa ObITh He
menee M 400.
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2.6. 3a mapKy 1o npovHO. r4 Ha OceBOe pacTsAXeHHe NPHHUMAETCH
CONPOTHBJSHME OCEBOMY DAaCTSIKEHHIO KOHTPOABLHLIX ofpasuos. Ira
xapamepncmxa AOJIKHA HazHavaTbecsqa B TeX CJAydasiX, Korza oHa HMeeT
IJIABEHCTBYIOLIES 3HAUeHIe, T. e. KOrja 3KCIIyaTauHOHHble KauecTsa
KOHCTPYKLHE INIH €€ JeMeHTOB ONpelessdiorcs paboTOH pacTsaHYTOro
GeToHa Wil 0GPa3OBaHIie TPENIHH B SJeMeHTaX KOHCTPYKUHY He gomyc-
KaeTcs.

2.7. 3a mMapKy N0 MOPO3OCTOHNKOCTH NPHHHMAETCS YHCJIO UHKJIOB
NoNepPEeMEHHOr0 3aMOPAKHBAHHA M OTTANBAHUS, BEIAEDKMBAEMBIX HC-
nBITyeMbIMH obpasnami B 28-1HeBHOM Bo3pacTe 0e3 CHHXKeHHs Tpod-
HocTd Gosee yem Ha 15 %.

Orta XapaKTepHCTHKa Ha3HadaeTcss B 3aBHCHMOCTH OT KJHMaTHUe-
CKHX YCJNOBHH M UHCJA DaCYeTHBIX LMKJOB IOTEPEMEHHOr0 3aMOpaxH-
BaHHs I OTTAMBAaHHA B TeueHHe rofa (mo RAHHBIM JOJTOCPOYHBIX HA-
GIONeHH) C Y4YeTOM 39KCHAyaTaHOHHEIX YCJAOBMH.

Jia nmoasofHoro 6eroHa W GeToHa BHYTPeHHel 30HBI MACCHBHEIX
KOHCTPYKLM# He TpeGyeTcs CHeLMaJLHOM NpoBepKH KayecTBa HA MOPO-
30CcTORKOCTb. MOP0O30CTORKOCTD 3THX GETOHOB ROJXHA 06GecreduBaThCA
BHIGOPOM MATEPHANOB € YUETOM BO3MOXKHOTLO BO3AEHCTBUA TeMIlepartyp
Ha 0OeTOH B TeUeHHE CTPOHTENBHOTO MepHOAa.

Jast HelenHMBIX KOHCTPYKTHBHBIX 3/IeMEHTOB, pPacloJOXeHHBIX
B HECKOJIBKHX 30HAX COOPYXeHHS, TPeGOBaHHS MO MOPO30CTOHKOCTH
ycTaHaBAuBAIOTCs 110 Haubosgee omacHOH 30He.

Mapku no MOp030CTONKOCTH I'HLPOTEXHHYECKOTo GeToHa B0HBI Ie-
PEMEHHOTO YPOBHS BOABI I BOAOCJAWBHON I'PAHH DeUHBIX FHAPOTEX HHYe-
CKHX COOpPYXKeRHH Ha3HayalTCa B [poekTe coraacuo taba 3.

Ta6auuma 3

Mapka GeToHa IO MOPO30CTONKOCTH NPH HAHGOJBIIEM YHCJE LHKJIIOB
IIOTIePEMEHHOT 0 3aMOPaXUBAHHA W OTTAaHBaHHS

Kaumarn-
yecKie
ycnosus or 50 or 75 ot 100 ot 150
R0 50 | 7075 | mo 100 | o 150 | mo 200 | >200
1 2 3 4 5 6 7

Yumepen- | Mpa 50 | Mpa 100 | Mpa 150 { Mp3 200 { Mp3 300*| Mps 400
HEle
Cypossle | Mp3z 100 | Mpa 150 | Mps 200 | Mpa 300*| Mps 400*| Mp3 500
OcoGo Mpa 150 | Mpa 200 | Mps 300 | Mps 400 [ Mp3 500 | Mps 600
CypoBLIe

* Jlsist BojocauBHON TIPaHH NJOTHHE, K KOTOpofi He npegnABIsercs
TpeGoBanHe NO KABHTALMOHHOA CTOHKOCTH, Mapka IO MOpO30CTOHKOCTH
npuHHMaeTcst pasHoit Mps 200.

INNpumeganue Kiaumarnueckue yclOBHS, yKasanune B Tada. 3,
XapaKTepH3YIOTCsl CpeAHEMeCAYHOH TeMnepaTypoll Haubojee XOLOLHOrO
Mmecsa:

yMmepennsle — oT 0 go munyc 10 °C;
cypoBbie — ot muryc 10 go mmyc 20 °C;
0co60 cyposbie — HuXe Mupyc 20 °C.
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JIlnst HaABORHO! 30HBI PEUHBIX COOPYIKEHHI MapKH GeTOHAa 10 MOPO
80CTOHKOCTH HA3HAuYaloTCA ¢ y4eToM aTMoc(lepHBIX Bo3feficTBuli, HO
He HuxKe Mp3 50—pasa ymepensnix, Mp3 100—pus cypoBeix, Mp3 200—

5% 0c060 CYpPOBBIX KJAHMMATHYECKHX YCAOBHI.
st MOPCKHX THAPOTeXHHYECKHX COOpYKeHMH mMapkH GeToHA IO
MOPO3OCTOIIKOCTH Ha3H44aloTCd corJacHo Taba. 4.

TaG6auma 4

30Ha nepPeMEeHHOTI' 0O YPOBHS HagsoAnast aona
BORHI
T'uapoMmereopo-  |yweneaoGeron- | GETOHHBIE H | aneapgeron-] OETOHHBIE H
Jlorgyeckue Hble KOKCTPYK-|XKeNe306eTOH- 1y e xoncrpyk-| KETC306ETOH -
YCROBHSL SKCIAY- | iy ¢ copep- |HBI€ KOHCTDYK-| nyy ¢ copep- [HBle KOHCTPYK-
aTalHy MOPCKAX  |yapnem apma- | WHH € COREP- [ wapyem apma-| MHH C cogep-
COOPYXKeHHH TYpsl Goslee [|HAHHEM apMa- | ‘.vpp Gojee | 2KAHHEM apMa-
59, TYDH MeHee h TYDPH MeHee
* 0,5% ’ 0,5 %
Mapka GeroHa no MOpo3ocTOIKOCTH, He HHXKe
1 2 3 4 5
Jlerkue Mps 100 Mps 150 TpeboBanust no Mopo3o-
CTOHKOCTH He T peAhsB-
JISIOTCA
CpenHie Mps 200 Mp3 150 Mps 100 Mps 100
Tsxenne Mpsz 300 Mps 200 Mps 156
¢ 06s12aTe/IbHBIM TIPHMeHe-
HUEM TellJIOTuAPOU3OJIa-
IIHH

ITpumeuwanune. Ilpumopckue paiionst CCCP orrocaTes k., paifio-
HaM C TSKEJNBIMH, CPEHHMH I JIEPKHMH THAPOMETEOPOJOTHUECKHME YCJIO-
BUSIMH SKCIIYATAIMMH B COOTBETCTBUN C YKA3aHHAMH NO 0GECTIEUeHHIO JOATO-
BEYHOCTH OETOHHEIX I 2KeJe306eTOHHBIX KOHCTPYKIHH THIPOTeXHHYeCKHX
coopyxeHHull.

2.8, 3a MapKy nO BOJOHENPOHHIAEMOCTH NPHHAMAETCH HAHOOIb-
Llee NaBJeHHE BOJBI, NPH KOTOPOM elle He HaG/IiofaeTcs npocaylBaHle
BOJABl NPH MCIHTaHHU O6PasloB, B COOTBETCTBHU C TpeGOBAHHSIMH TO-
CYZapCTBEHHBIX CTAHJApTOB.

JTa XapaKTepHCTHKA Ha3HaudeTcst B 3aBHCUMOCTH OT HANOPHOTO
rpajiuesTa, onpejenseMoro Kak OTHOLIEHHE MAaKCHMalbHOTO Hamopa,
M, K TOJIHHE KOHCTPYKILHH, M (IPH OTCYTCTRAY 30HAJbHOH pa3pes3kH),
WM K TOJNUIHHE GeTOHA HAPYXHOH 30HB KOHCTPYKUHH (NPH HATMYHH
30HAJALHOH paspeskH), B COOTBETCTBHH ¢ TalJa. 5.

Ta6baunma b

Hanopusiit rpaguest Ho 5 Ot 5 o 10 ;Cx)g }g ;?J ;g AOOT gg
Mapka GetoHa no B4 B6 B8 B10 Bi2
BOROH&HpOHHHﬂ@MO-

CTH
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B nerpemuHOCTORKMX Ge3HANMOPHHX KOHCTPYKUHAX MOPCKHX CO-
OpPYJKeHHil MpoeKTHas Mapka 6eTOHa IO BOAOHEN POHHIAEMOCTH JOJXKRA
6T He Huxke B4.

2.9. Ilpu npexBapnTesLHOM BHIOOpe MPOEKTHHIX MapokK Gerona Jo-
HYCKAeTCH HpPH OTCYTCTBUI RAHHBIX MCHBITAHHI HoJdb3oBaThes Tabd. 6,

Ta6auuwa 6

CpoficTRa Getona OpHEHTHPOROYHASA B32aHMOCBS3L CBOKCTE GeToHa
[To BoxoHenpo- B2 B4 B6 B8 B10 Bi2
HHUIIAEMOCTH

ITo Moposocrofi- | Mp3 50 | Mps 100{ Mp3 150| Mpz 200{ Mps 300} Mps 400
KOCTH

Ilo npounoctu M 150 | M200 | M250 | M300 { M400 | M 400
Ha oceBoe C3Ka-
THE

YCTaHABJKBAIOMER OPHEHTHPOBOUHYIO B3aUMOCBSI3b OCHOBHBIX CBOUCTRB
GeTona Ha mopriaHAleMente 6e3 npumenenusi [1AB.

2.10. Jlna 3aMOHOJIMYMBAHUS CTHIKOB SJEMEHTOB COODHBIX KOH-
CTPYKNHH, KOTOpPHE B IIpoliecce 3KCHAyaTall¥ MOTYT NOABEPraThbecs
BO3JeHiCTBHIO OTDHLATENIBHEIX TeMUEDPATYD HApPYKHOTO BO3AYXa HJH
BO3JEHCTBYIO arpecCHBHON BOLH, pPeKOMEHAYyeTCs HPHMEHATb GeTOHRI
OPOEKTHEIX MapOK IO MOPO3OCTOMKOCTH ¥ BOXOHENPOHHIAEMOCTH Ha
OIHY MapKy BHIle MAapKH GeTOHA CTHIKYEMBIX SJEMEHTOB.

2.11. TIps npuroToBJeHHH OETOHOB H pPacTBOPOB DEKOMEHJAYETCS
npuMeHATh RO0aBKH NOBEPXHOCTHO-aKTHBHHX Bemectre (CAB, CHB
H Ap.), a TaKXe aKTHBHYI0O MHHePaJbHY!0 ACOABKY 30JH-YHOCA TEILIO-
BEIX 3JIEKTPOCTAHLUN ¥ Apyrue TOHKOAUCIEPCHHIE JOGABKH, OTBEUAIO-
mue TpeGOBAaHUAM COOTBETCTBYIOIIMX LOKYMEHTOB.

IIpuMevarnue B 30HaX KOHCTPYKIHE, [IOJBEpAOIUXCSE
TIONEPEMEHHOMY 3aMOPazKHBaHHIO ¥ OTTAHBAaHHIO, HCIOJNb3OBAHHE 30J1kI-
YHOCA HJIH IPYCHX TOHKOAMCHEPCHBIX MHHEPANbHBIX A06AaBOK K OeTOHY
HE JIoNyCKaeTcsi, 32 HCKJIOYeHHeM KOHCTPYKIUH, A/ KOTOpHX Tpeboba-
HY€ K MOPO30CTOHKOCTH 6eTOHA NPefbsIBAAeTCS TOMLKO B IEPUHOJ CTPOH-
TeAbCTBa.

KpoMe nepeuncieHHBX J06aBOX PEKOMEHAYETCS NPUMEHSTH [I0-
Gasxu ['K)X-94.

2.12. Honyckaercst nmpuMeHeHHe (OeTOHa Ha MOPHUCTHIX 3alOJHUTE-
JISIX, NPOEKTHEIE MAPKH KOTOPOrO NPHHHMAIOTCH B COOTBETCTBHH C TJiia-
poit CHull 11-21-75 «DeroHHBle H »Keje300eTOHHBIE KOHCTPYKIHHY,
eCld MO TEXHHKO-3KOHOMHUECKHM COOGpaXKeHHAM LefiecooBGpasHo CHH-
JKeHHEe Harpysku OT cOGCTBEHHOIO Beca KOHCTPYKLHH.

HOPMATHBHBIE 1M PACUETHLIE
XAPAKTEPUCTHKII BETOHA

2.13. BeanuuHb HOPMATHBHEIX M DACYETHHX CONpPOTHBJAeHHH GeTo-
Ha B 8aBUCHMOCTH OT IPOEKTHHIX MapoK GeToHA O HPOYHOCTH Ha CKATHE
H Ha 0CeBOE pacTsAKeHHe NPHHHUMAIOTCA no Taba. 7.
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Tab6nuuwa7

Bz conPoTuBgeHNs GeToHa, Kre/cM?
HODMATHBHOE H DPACUCTHOE

AN npefieabyHX coctommmf | DECHETHOC ART AESACTbILX
TIpoeKTHasi MapKa BTOPOH TPynIibl coTonm P i
TAXKeJNOr0 GetoHa

CIKATIE OCEBOE] pactykenne |cuATHE OCEROE
(mpusMerHasn ocesoe (npH3MenHas | pacTAXeHHC
r;[pOI{HOCTb) Rl u R TIPOYHOCTD) oceBoe Ry
Ryp u Ryp 13 p p I op
ITo mpoyHocTH Ha czkaTie
M 75 45 5,8 35 3,8
M 100 60 7,2 45 4,8
M 150 85 9,5 70 6,3
M 200 115 11,5 90 7,5
M 250 145 13 110 8.8
M 300 170 15 135 10
M 350 200 16,5 155 11
M 400 225 18 175 12
M 450 2b5 19 195 12,8
M 500 230 20 215 13,5
M 600 340 22 245 14,
TTo NPOYHOCTH Ha pacTAXKCHIie

P 10 — 7,8 — 6
P15 — 11,7 — 9
P 20 — 15,6 — 12
P 25 — 19,5 — 15
P 30 — 23,5 — 18
P 35 — 27 — 21
P 40 — 31 — 24

flpuMevan e ObecnedenHocTh 3HauUeHH) HOPMATUBHBIX CONpO-
TUBJIEHIH, YKasaHHplX B Tab/. 7, ycraHosgena pasHolt 0,95 (npu GasoBom
koabduumente Bapranuu 0,135), Kpome MacCHBHBIX TIAPOTEXHUICCKHX
COOPY#eHHH: TPaBHTALIOHHBIX, APOYHBIX, MacCHBHO-KOHTP(OPCHBIX MNJIO-
TUH W T. N.,— RIS KOTOpPBIX 00ecreyenHoCTb HOPMATHBHLIX CONPOTHBAEHUH
ycranoBieda 0,9 (nmpu Gasosom kosduuuente Bapunanmu 0,17).

2.14. Kosbdunuentsl ycacpuil pa6orel GetoHa #lg AJg pacuera
KOHCTPYKUMII O NpereibHBIM COCTOSHUSAM TNepBo¥ rpynmel npHHIIMAa-
10 Tca no taba. 8.

Tlpu pacuere 110 NpejesibHLIM COCTORHRAM BTOPO{i TPyinn Kosdbu-
LHEeHT ycaoBHH pafoThl GeToHa IpHHIMaercs paBHHM |, 3a HckJ/ioye-
HUeM pacueTa NpU IAeHCTBMY MHOTOKPATHO HOBTOpSIOmCHCHS Harpys3kKH.

2.15. Pacuernble compoTHBJeHUss GeTOHA IIPH pacdeTe Keje3obe-

o 7 ?
TOHHBIX KOHCTPYKIVH Ha BBIIOCJHBOCTDL R H RP BBIYHCJAAIOTCA B CO-

orBetcTBHH ¢ 11.3.78.
2.16. HopmarnBHOe conpotupjeHHe 6eTOHAa NPH BCECTOPOHHEM

ckatnn  RY ompenenseres mo ¢opmyie
Rog =Ry + A (1— ay) 0y, 2)
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Ta6baouuwa 8

Kosbduunedt yciosuii pagoThl
6eToHa m 6
DaKTOPBI, O6YCAOBJAHBAIOIINE BBEAEHHE
KosdbduLeHTa YCA0BHA pa6OThl GeToHa
YCJAOBHOE
oGo3HageHIe 3nayeHue
1. OcoGble coueTaHusi Harpysox AJs Ge- Mg, 1,1
TOHHBIX KOHCTDYKUHII
2. Muoroxpathoe nOBTOpeHHEe Harpys- mg, Tlpnnumaerca
Xii no Taba. 29
3. JKenescBeToHHble KOHCTPYKIIH
INJAHTHBIE ¥ DeDpUCTHE NPH TOJILHHE
nanikl (pebpa), oM:
60 u Gosee mg, 1,15
menee 60 Mg 1
3
4. BeTonHble KOHCTPYKIHU Mg, 0,9

IMTpumeyvanus: 1. Upu Hamaunu HecKoJbKHX (akTopos, AeHcT-
BYKINNX ORZHOBDEMEHHO, B pacueTe YYHTHIBAaeTCsl MPOH3BEJEHHE COOTBET-
CTBYKIMKX Kos(hohunienTos ycaosull pa6ors.

2. B uecOxoaumbiX cayyasx Koz(OnuuenThl ycaosn# paGoTbl Gerona
NPHHKMAIOTCA COMJIACHO YKa3anUsiM COOTBETCTBYIOMX HOPMATHBHBEIX JIO-
KYMEHTOB (HanpuMmep, A8 mioTHH no taba. 3 n 11 romassi CHull 11-54-77).

rae A — xoaddhunuent 3dPekTURBHOCTH GOKOBOrO ZABJCHHUSN, NPHHAMAR-
MBIH Ha OCHOBAHHH pe3yJLTATOR S3KCNEPMMEHTAJABHBIX HCCAe-
JOBAHU{; IpU MX OTCYTCTBUM AJs GeTOHOB MPOEKTHHIX Mapox
M 200, M 250, M 300 u M 350 xospduunuent A oupepensercs

no ¢opmyae
100

A= —re— (3)
RH
np
0; — HauMeHbllee 10 abCOMIOTHOH BeJUUHMHE TIJaBHOe HanpsfxkeHHe,
Kre/em?;
oy — kKos¢bunuedr 3¢¢ekTHBHOH NGPHCTOCTH, OnpejeasieMbill 9Kcie-

pHUMEHTanbHBIM NyTeM (cM. 1.1.9).
PacuerHble conpoTnB/eHlis onpeaeNsoTcs mo 1abJ. 7 B 3aBHCHMO-

CTH OT 3HaueHHs R HHTEPNOJIsILHEH.

IIpuMeyanue [Ipy HamTuuuu 3KCHNepHMEHTAJIbHBIX JaHHBIX
paspeilaeTcss YTOYHATh HODMATHBHOE CONPOTHBJ/IeHIEe GeTOHA CXaTHIO
H npu APYTHX BHIAX HaNPSXeHHOTO COCTOSHHS.

2.17. Benwunna HauajAbHOTO MOAYJS YNpyroct# 6eTona npu cxa-
THH W pacTsxeHudn Eg npauumaercs no rtaéa. 9

B 3aBucuMOCTH OT (PAKTHYeCKHX S8HAYeHHI MOAYJAS YNPYrocTH
KpYIHOTO 3anojHuTeas £, peKOMeHAyCTCA YMHOMKATh 3HayeHUs] Ha-
4aJbHOTO MOAVJS VIpVrocTd 6eroHa £g Ha Ko3)hHIHEHTH, TpHHHMAe-
Mple 110 Ttaba. 10.

B 3aBucnmoctu OT (QaKTHueCcKOH KPYNHOCTH SAIOJHHTENS PEKO-
MEHAYEeTCst MOoJIb30BAThCA KosGuuueHTaMH K 3HavenusMm Eg, NpUHE-
MaembMH HO Tabua. 11,
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Ta6anma9

HaganbHne MOAYJAH YIPYTOCTH TAXENAOro
62TOHa NpH CKATHI H PACTAKEHIH
Eﬁ- 10773, Krc/cM2, IpH NPOEKTHOII

mMapKe o OYHOCTH Ha CcXKaTiie
VeJiopusl TBepAeHHS 6°TOHA pre P

[=3 o o =) o < janl [e=) [l o
[==] =] (=] [Te] <@ [ o] < w0 o) [
— — [} <1 o [ap] - - 142 [{=]
zl=lgl=s|=2(=|l=2|l=2|=2|=
EcrecrBenHoe TBepieHne 170]210[240(265|290(310{330{345|360|380

ITpu Temnosoil o6paborke B veC- 155{1901215(240]260{280]3001310)325]340
JIOBMAX aTMOCHEPHOrO JAABJIEH IS
ITpu aBTOKJIaBHOI 06paboTke 125]160]180(200{220(230(250{260}270|285

IMMpumevanusa: 1. 30adeHHs HaYyaJ bHOTO MOAYJS YIPYIOCTH
6erona Eﬁ YCTaHOBJICHBL IJISI TAMXKEJI0T0 6eToHa Ha IIJIOTHBIX 3alOJHHTEIAX
¢ mopydent ynpyroctd Eg=600- [0% xre/em® 1 KPYIHOCTH  3ATOAHHTEJIS
80 MM.

2. 3HaueHMs HAYaJbHOTO MOAYJS YNPYrocTH GeToHa N1 COOPYKEHH i
I xnacca yToyHAIOTCA NO pe3yJabTaTaM IKCIEPIMEHTAIbHEIX HCCAeL0BaHUII.

Taodanma 10

MoAyas YUPYTOCTH

8aMONHUTENA GeTOHA 800 | 700 | 600 | 500 | 400 | 300 | 200
EB-IO 3, Krc/cm®

Kos¢opuunenr 1,15 | 1,08 | 0,91 10,79 | 0,66 | 0,49

TaG6anuna 1l

KpynHocTh 3anOJHUTeAS

GeToHa, MM 120 [ 80 ' 40 20

Koaddimiient I 1,02 1 0,95 0,89

ITpn ycranoBneHun mapKu 6eTOHA IO MPOYHOCTH HA CXKATHE H HA-
yaJbHOrO MORyasa ynpyrocti Eg B BospacTe 180 nHeilt 3HaYeHHS MO-
AYyJdsi YOIPYTOCTH B MeHbIEM BO3pACTe PEKOMEHAYETCst ONpPeieNsiTh yM-
HOXKeHlleM 3Hauenuli £g, NpUHUMaeMblX M0 Tabd. 9, Ha KoapPUUHEHTHI,
npuBefeHHble B Ta6a. 12, a Taxxke B cooTseTcTBHH ¢ 1.5.21.

Havanbneit ko3hduunedT nomnepeudoll xehopMainuu OeToHa p==
=0,15, moayab casura G=0,4 Eg.

O6beMHBIE Bec TAMKeJNOTo OeTOHA NPH OTCYTCTBHMI ONBITHBIX JaH-
HBIX JONyCKaeTCsl MNpIHHHMAarb paBHBIM 2,3—2,5 Tc/M3.

st yrouHeHHs1 06beMHOro Beca 6eTOHa peKOMeHAYeTcs I0Jb30-
BaThcs Tabsa. 13.
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Ta6buauuma 12

Kosddnuuent npu sospacte Geroma, cyr

Bujg ueMeHTa, ucnom)%yeMoro
si NPUTOTOBACHUS OeToHa :
A 3 14 28 90 180

NopTaauanement 0,62 | 0,71 | 0,78 | 0,86 | 0,96 1
IMyuionaHoBeIl ¥ I1aKo- 0,49 | 0,6 0,68 | 0,81 | 0,95 1
TOPTJAAHLENEHT

Ta6auuna 13

Ocbemublil Bec 6eTOHAa, T/M3, npu HaHGOJbIelt
INOoTHOCTh BaTIONIH - LPynHOCTH 3anonHuTencl, MM
Tesid, TC/M?

10 20 40 80 120

2,6—2,65 2,26 2,32 2,37 2,41 2,43

2,66—2,7 2,3 2,36 2,4 2,45 2,47
2,7—2,75 2,33 2,39 2,44 2,49 2,5

IIpumepnr pacuera k nn. 2.1—2.15

HNpumep 2. [Jano. JlokoBaa KOHCTPYKIHS CYZONPOIYCKHOIO COOPY-
JKEHUS 3alluTpl JIeHMHIpaja oT HaBojHeuus. Coopyxenne 1 xmacca—
ky=1,25; coueranue HArpy3oKk I Bo3jeficTBIIfi ocHopHOe—mg==1. [lpu
pacueTe [POUHOCTH yUTEHbl COOCTBEHHHIH Bec GeroHa, G0KOBOe AaBiaeHIe
IPYHTa, AaBJleHHUE BOIL B KAMEPE U B 34ChIIKE 34 CTeHaMH, TeMIepaTyp-
Hble BO3JeHCTBHS JJIA TOJA CO CPeliHefi aMILIHTY/0f H3MeHeHHI cpejHuX
MECSYHBIX TemMepaTyp Bo3Ayxd, NPOTIBOJAABJIEHHE BOABI B PacCUETHHIX
CeYEeHHSX.

MagkcumanbHble pacyeTHLIE HANDSIZKEHHs Ha cKaTiie B AHHIE
Oyaxc=68 xrc/em?, TpeGyerca nomoBpath (HashaunTh) MapKy GeToHA
IAJs JHHDIA, HAXOAAINEroCsl B 9KCHAYATALHOHHBIX YCJHOBHAX TMOJA YPORB-
HeM BOJHI, H JJISI CTEHOBOTO 3JeMEHTa, HAXOASIIErOcs B 30HE NepeMeH-
HOTO YPOBHS.

Pacuem. [Insi gHMIna NOKOBOK KOHCTPYKIMHM ONEHKY JPOMHOCTH
Getona mpouspofum no dopmyne (1) npu  mp, = 1,15:

kH”’GGMaHG i 125.1.68
me, N 74 xre/ew,

Rup=

[To taGa. 7 untepnonsuuell noayuaem R§p=91 krefem?. Tak Kak
obbem GeToHa B paccMaTpPHBAEMOM COOPYKeHIW MeHee | wman. m®, npu-
HHMaeM AJs nojGopa cocraBa CTaHJapTHYK Mapky Oerona M 200.

Ipu o6beme Gerona B coopyxennd Goqaee 1 mun. M® B coorBercr-
BUH C I1.2.2 MOXHO NDHHSITH KOHTPOJHPYEMYI0 HPOUHOCTb GeToHa Ha
cxatie Rf =100 krc/cm?, 9TO COOTBETCTBYET YCIOBHOH mapke Gero-
Ha M 180 m paeT onpepesneHHEIl 9KOHOMHYECKHH 3DPeKT.

[epefifem K paccMoTpeHHIO TpeGoBaHUM 0 BOLOHENPOHUIIAEMOCTH,

MunuManpHas ToMMUHA GETOHA OT OCHOBAHHS COOPYIKEHAS JI0 AHA
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cyxoif morepun 3,1 M; naBieHHe GpUILTPAIHOHHONR BOLH CHH3Y NPH ONO:
poxHeHHON xamepe 21,5 m.

T'papuent Hanopa noJyvaem pasusim 21,5 ; 3,1=16,9<<10. ITo ta6a 5
NpHHHMaeM MapKy 6eTona IO BOjOHenpoHMIdemocTH B6.

CornacHo Tabia. 6, onpenensitb cocTaes GeToHa Oymer TpeGoBaHHe
B6, npu sTom wMapka Gerora mo npouxoctH M 200 moayuwitcs asro-
MaTHUYeCKH.

LI cTeHOBOTO 3/1eMeHTa, HAXOLANLErOCSA B 30HE IEPEMEHHOIO YPOB-
HsT BOJABI, ONpeleNsiiollell gBasgerTcss Mapka GeroHa IO MODPO30OCTOHKO-
crii. CoopyxeHile MAacCHBHOe, cojep:kaHue apmatypnl Meree 0,5 %.
PafioH cTpoHTe/IbCTBA OTHOCHTCSI K CPEJHWM THIPOMETEOPOJIOTHUECKUM
YCIOBUSM 3KCIJIyaTallld COODYXKEHMH, M notomy no rpade 3 taba. 4
npuHAMaeM mMapky 6erona Mps 150. Tax xak Hanmop B paccMaTpuBaemoil
30He He NpeBbIIaeT 5 M, a TOJLLNHA ceueHls GoJee 3 M, FpafHeHT Hamo-
pa b : 3<5; corsacuo m. 2.8, HasHavaeM mMapky GeroHa IO BOJOHENPO-
HumaeMocTd B4. YuuThBas, 4TO Hanpsi)KEHHOE COCTOSHIIE B PACCMOT-
peHHOH 30He NpAaKTHYECKH He OTJHYAeTCs OT COCTOSIHHA JHHINA, pac-
CMOTPEHHOTO DaHee, OKOHYATeJEHO MPHHEMAEeM MapKy GeTOoHAd JUIst 30HHI
nepeMEHHOr0 ypoBHsa Boabsl M 200, Mps 150, B4.

B cooTeeTcTBHE ¢ Ta6a. 6 onpelensTh coctaB GeTona Gyxer tpe6o-
Banue Mps 150.

Mpumep 3. [Hawo. Apouwo-rpaBuTanmonnas njoruna [ xjacca—
ky=1,25 (1. 1.2); coueranue Harpysok ocHoBHoé—7ns=1 (n. 1.2); raas-
HElE CXKIMAKOMKe HANPSIKeHHS B pacyeTHOR ToYKe BepXOBOH TpanHu
0,=73 xrc/em?, 0,=95,2 krc/cm?; pagmanabHele  0;==6 krc/cMm?. 3oHa
NAOTHHBL, TAe HAXOANTCH paccMarpiizaemas ToukKa, Bo3BefedHa u3 Ge-
ToHa Mapku M 250, Rgp:145 krc/em?;  Rpp=110 xre/em?;, mpy=
=(,9; mapIZO,Q (taban. 3 u 11 raase CHall 11-54-77).

Ha ocHoBaHIIN HcCaeAOBAHHUIT JJIsi HANMOPHON 30HBI MJOTHHBI NMPH-
HumaeM ay==0,15. .

TpebGyeTcss onpefelnTb HOPMATHBHOE W PACYETHOE CONPOTHBJEHIIS
6eToHAa ¢ yuYeTOM BCeCTOPOHHErO CXKaTHS OeTOHAd B DacueTHOH TOUKe
I [IpOBepHUTh NPOYHOCTb GETOHA B PaCUETHOH 30HE NMJOTHHHI.

Pacuermn. Tlo dopmyae (3) onpegensem sHaveHde Koapduiuenra A:

100 100

e —_— = 8,3
-l/ R?}p V145

ITo dopmyne (2) onpenensiem Rgéz

A:

Rig = R+ A (1— o) 0 = 145 8,3 (1 —0,15) 6 = 187 xrc/cm?,

ITo ta6a. 7 pus Rgp:187 krc/cM? mHTepmosasnuell noaydaem pac.

yeTHoe comporusienue Rpp=147 krc/em?, 1. e. Ri=187 xrc/em* co-
orBeTcTByeT Ro5= 147 rrc/cm?.

OleHKy NpouHOCTH GeTOHA NMPoH3BO UM mo dopmyJe (1):
kune0;=1,25.1.73=91,2 xrc/em?;
mnnﬁlapl R05:0,9-0,9- 147=119 KFC/CMz;

91,2 kre/eM?<< 119 gre/em?.

Takum o6pasom, mapka Gerona M 250 B paccmaTpuaemoil oGaacTH
APOYHO-TPABHTALHOHHON IIOTMHLE HA3H 4YeHA CO 3HAYMTE]LHBIM 3ana-
COM.
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Onpegenum HeoGXOAUMYI0 MapKy GeTOHA, HCXOAsl M3 KPHTEPHS

IPOUHOCTH KyheCyMupiap, R o6

knficoy  1.25-1.73

ROG = ﬂlr{nmapl = 0,9'0,9 = 113 KFC/CMz'

Tlo rtaGn. 7 Haiiiem HHTEPNOJsLHe

13— 110) (170 — 145
Rog = 145+ ( 135_(110 ) = 148 xre/cm2.

Janee pekomenayercss NPUGCFHYTL K METOAY HTepalmii.
Tlpunsas B nepsom npubanskenun A==A;=10, nalitem
Ry, = Rog— A (1 — ) 0y = 148 — 10 (1 —0,15) 6 = 97 krcjeme,
KOTOpOMY 110 Tabs. 7 cooTBeTCTBYeT Mapka GeroHa M 170.
Ilpu mapke Gerona M 170
100
A=———== = 10,15~ 10,
Hanee nns Gerona mapgu M 170 mafinem:
§&=97+10,15(1—-0,15)6= 149 xrc/em?;
Ros=114 grc/em?;
kyneos=1,25.1-73=91,2 KI'C/CI\12<’TZIIJ1szp1R(,6:0,9'0,9‘ 114=
=023 xrc/em?.
CriefoBaTesbHO, yCAOBHSM 3a4aull YAOBJeTBopser Geton mapku M 170,

Apmarypa

2,18, lna apmupoBaHHs kede3cOeTOHHBIX KOHCTpYKuMil rmapo-
TeXHUUECKIX COOpYMeHHH 6e3 npeiBapHTeJbHOrO HANpsIKeHUs npH-
MeHSIeTCs apMaTypa cJAeJyKHMHX BUJOB M KJACCOB!

a) crepiXKHeBas ropsiyekataHas: rlagkas kaacca A-I, nepuonuuve-
cKkoro npopuas knaaccos A-I1, A-III;

6) OGBLIKHOBEHHAS  XOJOLHOTAHYTast apMaTypHass  NPOBOJIOKA
nepuogudeckoro npoguas Kaacca Bp-I.

Jas 3akaafnbplX AeTasied H COSAMHUTRIbHBIX HaKIaAOK NpPUMEHS-
ercs, Kak NpaBHJo, NpoKaTtnas YIJIEPOAHCTast cTanb kiaacca C 38/23.

2.19. B ravecTBe Henanpsaraemofl pacueTHCH apMaryphl Xesedobe-
TOHHHX KOHCTPYKLHE NpeMMYyUIeCTBeHHO NpPHMEHsETCH ropsavYexarTaHas
apmatypHas craup Kinacca A-I11; ropusuexaranyio apmMaTYDHYIO CTaib
kaacca A-Il peKomenpyercss NpHMEHsTb B OCHOBHOM [JIsi NONepeuHoH,
pacnpeiennTeJbHOR H KOHCTPYKTHBHOH apMaTypH, a Aas NpoAoJibHOll
pacuerroil apMaTypel — B cay4asix, KOTfa HCHOJNb30OBAHUE apMaTyphl
knacca A-I1l ne ponyckaercs man wenenmecoo6passo. Cranb kiacca
A-1 pexomenpyeTcst NpHMeHsTb AJAs MOHTaxHoll apmarTyphi.

2.20. Ilpy BmGOpe BHAa H MapoK CTaJjll AJs apMaTtyphl, YcraHap-
JIHBAeMOH IO pacyery, a TakkKe MPOKATHEIX CTanlell 1js 3aKJalHelX je-
Tajiefl JOJIXHBl YUUTHLIBATLCHA THI KOGHCTPYKLMH, TeMIepaTypHbe YeJO-
BHA 3KCN/IYATALWH KOHCTPYKIHH H XapakTep X HaTpYKeHIs COrJacHO
nput. 2 u 3.

[Tpyu BO3BeNEHMH KOHCTPYKIHMII B YCJOBHAX DACUeTHON 8MMHell TeM-
nepaTyphl HapyKHOTC BO3LyXa Huxe munye 40 °C ¢ apwmarypoii, go-
nycKaeMOil A/ HCHOJB3OBAHHA TOJALKO B OTal/IMBAEMBIX 3RaHUX,
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Jo/KHa ObiTh NPOBEPEHa HeCYillas crnocoCHOCTh KOHCTPYKIMM HA cra-
JMM ee BU3BEJEHIISI IPH PAcyeTHOM CONDOTHBJEHHH apMaTypPhi C JOIOJ-
HHTeIbHBIM Kodbduunentom m,=0,7 u pacuerHoll Harpyske ¢ Ko3(qdu-
LHeHTOM neperpys3ku n=1.

2.21. HOnst MOHTaXHBIX (MOABEMEBIX) II€TeJqb 3JIEMEHTOB COODPHBIX
#ese300eTOHHBIX U GETOHHBIX KOHCTPYKUIH NIpUMeHsierTcsi Topsyekara-
Hasg apMaTypHas cTanb kjacca A-I[, mapku 10I'T 1 xaacca A-1 mapox
BCr3cn2 w BCr3nc2.

ITpu MOHTa’ke KOHCTPYKLUHMH IpH pacyeTHOH SHMHell TeMmeparype
wnxe Munyc 40 °C A5 MOHTAXKHBIX NeTesib He JONYCKAeTCH NPUMEHSTD
craab Mapkn BCt3nc2.

HOPMATHBHBIE
W PACHETHBIE XAPAKTEPHCTHKH APMATYPDI

2.22. 3a HOpMATHBHoe COMPOTHBJEHHE apMaTypsl Ri npuHHMa-
IOTCS HAHMeHbIIHe KOHTPOJHDYeMble 3HAYEHHs:

0A8 cmepacHesoll apmamypel — npefena TeKyyecTH GHU3UUECKOTo
IJIH YCAOBHOIG (PaBHOTO BeJHUHHE HANPSKEHHH, CGOTBETCTBYIOMUX
0CTaTOMHOMY OTHOCHTeNBbHOMY Yyaautenunio 0,2 %);

045 1 pOBOAOYHOL ApMaAMmypol — BPEMEHHOTO CONPOTUBACHHUSA Pasphi-
BY.

YKasaHHble KOHTPOJHpYeMble XaDAKTePHCTHKH apMaTyphl HpH-
HHMAlOTCA B COOTBETCTBHMH € FOCYAAapCTBEHHBIMH CTAHZAPTAMH HJIH TeX-
HUYECKHMH YC/JIOBHSMH Ha apMaTypHble CTaJH M rap aHTHPYIOTCHA C Be-
poaTHGCCTRIO HE MeHee 0,95.

PacyeTEpe conpoTHeR/eHMS apMaTyphl pacTaxenuio Ry jis npe-
Ie IbEB X cCCTCARRM neproft M BTOpolt Tpynn onpefenstorea no gopmydae

R:
Ra = ’?a ’ (4)
rae k, — Kosddunuent GesomacHOCTH IO apMmarype, NpHHUMaeMHH mo

Ta6a. 14.

Ta6aunna 14

KoshdunueRT 6e30nackoCTy MO apMarype
ka npu pacuete KOHCTPYKUHII no npejedb-

HBIM COCTORAHUAM

Bupn 4 Kjacc apMarypst

neproil rpynie B10POIl 1pyninsl

CrepixHeBast apMatypa kaac-
COB:

A-1, A-11 1,05 1

A-TII nuamerpom, mMM:

6—8 1,1 1

10—40 1,07 1
Ilpososiounad apMaTypa kaac-
ca Bp-1l I,l 1
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2.23. BeqmuMHB HOPMATHBHBIX M PACUETHHIX CONPOTHBICHHUIT OCHOB-
HLIX BHAOB apMaTypbl, IPHMeHAEMON B ene300eTOHHBIX KOHCTPYKUUAX
PUAPOTEXHHUECKUX COOP YKeHMi, B 3aBIHCHMOCTI OT RJjacta apMaTyphl
NPHHHMAIOTCH no Taéj. 15.

Taémunuma 15
, 8 PacuerHs(e CONPOTHBJIEHHS apMaTyphi
9 o , E a8 npeflenbHBX COCTOS HItH
& E- 8«? nepROH rpynnL, Krefomd
=
5 © o pacTsKeHuo
E o 5%
¢ B ge
g E%2 .
off,
ESES | onepeanoi nonepedsoit
Bup n kaace apwarypw | £ S ¥E | (xowyzosn | GOMNOR
1 b s 1b.
9 = E3a crepKiel) cTePHed)
YmgabE ap# pacyere | 'PU pacuete o
ﬁ [ p,g:_ HAKJIOHHBIX HaKJOHHBIX &
2 om, & couenuil Ha ceyenui Ha
S S E%¥ | peftcieme us- | AchcTaue urim— g
$ § Y= 4| ruGawomero {repeql[{zm “
& %X a5 & | momenta R, CHIBL R gy 3
TR ERY S
Crepakuerast apmary-
pa KJaccoR:
A-1 2400 2300 1800 2300
A-11 3000 2850 2220 2850
A-111 puamerpon,
MM
6-—8 4000 3600 2900% 3600
10—-40 4000 3750 3000# 3750
IlpoBosioyHas apmatypa
kaacca B-1 nuamerponm,
MM
3 4200 3850 3100 (3200) | 3850
4 4150 3750 3000 (3100) | 3750
5 4050 3700 2950 (3050) | 3700

* B cBapublX KapkacaXx Aisi XoMyTOB M3 apmatrypsl kaacca A-II1,
IHAMeTp KOTOpHIX MeHpllie /5 Anamerpa NPOJOJBHEIX cTepxHell, Rg x==
=2500 krc/e® npr amamerpe xomytoB 6—8 MM H Ra.x = 2600 krc/em?
apu auanerpe xomyrtor 10—40 mm.

1. Beanunmnpl Ra.x B cxobxax AaHbl A5 caydast
gnacca B-1 B Bsizamslx Kapxacax,
CLCTIIEHHST apMaTypsl ¢ 0eTOHOM 3HaueHuA Ry ¢
HYJIIO.

NDpunmeuwaunwnsa
UPUMCHCHUA  apMaTypHl
2. Tlpu orcyrersnun
NPHHIMAKTCSH PaBHBIMH

2.24. PacuerHble COnpOTUBJEHNSI apMaTyphbl M5 NpeAesbHBIX CC-
cTOAHUA MePBOIl IPYNNL NOBHINAIOTCS MAN CHEXKAIOTCA MyTeM YMHOXe-
HHn Ha COOTBETCTBYIOIUME Koa(punruedThi yCaoBuIIT DABOTH Ma.

Kospduuuents ycaoBnil paborel HEHANPsraeMoH apMaTypel npH-
HIIMaloTCs Mo Ttabu. 16.
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Tatbanua 16

Kosdqdunucur ycnoruit
PaGoOTHl ApMaTyYPhl my
@akTOPpl, OGYC/IOBANBAIOLIC BBEACHIIE
KO3 PHUHEHTOB YCAOBHI PAGOThl aPMaTyphr veaoBHoe
0603HayeHHE 3HaueHne
Muoroxparinoe HOBTOpeHNHE HATPY3KH Ma Onpegensier-
t ¢ no Gop-
myse  (157)
7Kes1e300eTOHHBIE SJIeMeHTHI, COAEP KAlHe
B MONEPEYHOM CeueHNH cTepXKHeH paboyeii
apMaTtyphl:
MmeHee 10 My 1,1
10 u Gonee 2 1,15
Cranexene3o0eToHHbIE  KOHCTPYKuK (0T- Ma 0,8
KPBITBIE U MOJA3EMHEI) 3

IMprmevannsa: 1. [Ipy HaAHYHH HECKONBKHX (akTOpOB, AeficT-
BYIOIHX OJHOBPEeMEHHO, B PACYET BBOLHUTCS INIPOUSBEAEHHUE COOTBETCTBYIO-
IHX KO3(OIIUEHTOB YCIOBHE paGoThl,

2. B ueobxopumbix cnyyasix kosdduumenTs yciosuil paGoTsl apma-
TYDH NpPHUHAMAIOTCA IO COOTBETCTBYIOIIHM HOPMATH BHBIM JOKYMEHTAM
(Hanpumep, A8 IWIOTHH no 103. 5 1ada. 3 raasel CH ull 11-54-77).

3. Kospopunuentsr ycnoBuil paboTs apMaTyphl Mgy LJsL COOPYIKE-
sufi 111 n IV knaccoB npunuMaiorcest ymeHbimenusiMa  na 0,05.

4. TIpu pacuere Kane300eTOHHHK 3jMeMencoB coopymenuik [ u I
KJIACCOB PeKOMEHAyeTCsl IPHHUMATh KOXDOUIUEHT YCIOBUI paGoThl apma-
TYPBL Ma,==1,1 He3aBUCHMO OT KOAMuecTBA PabOYMX cTepXKHefl B nome-
PEUuHOM CeueHHH .

Kosdpbnmuenr yemosufi paboTsl apMaTypHl my IAS PacueToB 1o
npefiesbHBIM COCTOSHUAM BTOPOH TPyInbl MPHHHMAETCs paBHBIM I,

2.25. Pacuernsie coupotusieHus R, pactamyrofi crepmueroit

apMaTypbl IIpH pacyere Kese306eTOHHEX KOHCTPYKLHH HAa BBIEOCTH-
BOCTb oOmnpeflessiioTcss corsacHo . 3.79 Hacrosmero Pyxosoacrtsa.

2.26. BeanumHpl MOJYJ/SI YNPYTOCTH HeHampsaraemoil apmartyphl
npunumMaiores mo Ttaba. 17.

Ta6anma 17

Moayabs ynpyrocTH apMaTypbl
Bng n kaacc apMaTyDhl

C 2
E,, xre/em?

CrepixHeBas apMaTypa KJaccoB:

A-1, A-I1 2 100 000

A-IT1 2 000 000
ApmarypHasl poOBOJOKa KJacca

Bp-1 1 700 000
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3. PACYET JJIEMEHTOB BETOHHbIX
H XEJE30BETOHHbLIX KOHCTPYKUHHA
no NPEJAEJbHBIM COCTOAHUAM NEPBOA I'PYNIbl

Pacuer 1o npouHocTH OETOHHBIX 3JIEMEHTOB

3.1, Pacuer no npouHocTH GETOHHBLIX 3JEMEHTOB NPOHU3BOAUTCH AJisl
CeueHIill, HOpMaJbHbIX K HX IPOAOJBHOII OCH, a 3JIEMEHTOB, PACCYHTHI-
BaeéMBIX B COOTBETCTBHM ¢ . 1.7, AAs nJjomajoX AefcTBHsi IJaBHBIX
HanpsxeHuil.

B 3aBHCHMOCTH OT YCAOBHHE paGoTHl SJeMEHTH PACCUHMTHIBAIOTCSH
6e3 yueTa ¥ C YY€TOM CONpPOTHBJeHHS OeTOHA PACTAHYTOH 30HH CeYeHH .

Bes y4era conpoTHBAeHUN 0eTOHA PACTAHYTOH 30HEl CEUEHUS pac-
CUMTLIBAKOTCS BHEUEHTPEHHO-CKATHIE 3JEMEHThl, B KOTOPHIX MO YEJ0-
BHAM JKCILIyaTallllM ZONycKaercs o06pa3oBaHHe TPeIHH.

C yuerom CONMpOTHB/IeHHsI DETOHA pacTHHYTOH 30HBI CeYeHHS pac-
CUHTBIBAIOTCS Bce u3rndaeMble 3JeMeHTHl, & TAKXKe BHEIEHTPEHHO-CXKa-
THiE 3JE€MEHTH, B KOTODHX NO YCJAOBHAM 3KCHAYATANHE He JONYCKaeres
obpasoBaHue TpEUIHH.

B cnyuasx neACTBYS B PACUETHBIX CEUEHUSX 3HAYUTENBLHBIX IO Be-
JHYMHE NONEPeUHBIX CHJl, KOTHLA BeposiTHO 06pAasoBaHHe HAKJIOHHBIX
TpeurHH, pPeKOMeHAYeTcH MPOM3BOXHTH pacyer GeTOHHBIX 3JEMEHTOB U3
yCJa0BHS

kunteOr.p<imgRp, )

rie Op,p — [VIaBHEIE PacTACHBAOUIHE HANpsiKeHus B GeroHe, gefict-
BYWOIMEe 110 HAXJIOHHBIM IVIOMAajKaM, ONpeneasieMble Kax
LIS yupyroro Tesa.

Illpumevasusa 1. B obmem ciayuae npoJoJbHOH OCbiO 3Je-
MeHTa CcAefyeT CUMTAaTh JWHKIO, PaBHOYAANAEHHYIO OT ero rpaHeif. Pas-
peizaercs NpHHUMAaTbh OCb 3JeMEHTOB BePTHKaJNbHOH HAH TOPHU3OHTalb-
Hoii. Hanpuwmep, Ha puc. 2 nokasaua /MoxanbHas (OTHOCAWASCS K Ce-
YEHHIO) BEDPTHKAJAbHAS OCb «KOHCOJI» APOYHOH NJOTHHEL

2. T'naBHble pacrsruBaiomue Hanps-
JKeHHsI, AeHCTBYIOIHE N0  HaKJOHHBIM
nJowankaM, ONPEAeJsIOTCA Ha  YPOBHE
HellTpasbHOH OCH, Ha ypOBHe LieRTpa TH-
JKECTH CEYeHHs, a TaKXe B MeCcTax pes-
KOro H3MeHeHHsi LIHDHHBI CeyeHHs b

3
N (Haupumep,  JAJA TaBPOBHX, ABYTaBpO-
, 2. BBIX, KOpoOuaThlX W [APYyrux cedeHufl).
¢ N { 3.2. BeToHHBIE KOHCTPYKIHH, MpOU-
A s HOCTB KOTOPHIX ONpefeJisieTcsi INPOYHO-
S CTbI0 OeTCOHA pacTsSIHYTOH BSOHH CedeHus,

JOTYCKAWTCs K TNPUMEHEHHI0 B TOM CJY-
yae, ecin oGpasoBaliKe TPEI{MH B HHX He
NPUBOLHT K PA3PYIIEHHIO, K HEXONYCTH-
MbIM  ZedOPMALUAM HAM K HAPYIICHHIO

BOJOHENPOHUIIAEMOCTH KOHCTPYKIHH.
Puc. 2. Cxema xodcoaun [lpu stom sfBasercs oGs3artenabHoii mnpo-
apOYROH TNJOTHHHI BepKa  TPEIIMHOCTOHKOCTH  3/eMEHTOB

{—i{ — pacyeTHOE ceuyeHue,; TaKHX KOHCprt(ILHfI C Y4YeToM TeMme-

01 9, — YT MEAY OCBIO DATypHO-BIAKHOCTHBIX Bo3aelicTsnil B

M TPaHAMH 34 €HTa COOTReT-

Crpenno Bepxosofi i1 mmsomofi  COOTBETCTBHH ¢ pasi. b macrosuero Py-
ANfl ceyeRus i—i KOBOACTBA.
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Ilpumenenre naruGaemprx GeTOHHBIX KOHCTPYKUHIT IpocTeiilnero
Buja (6anky Ha JABYX OnMOpax, KOHCOJM H Jp.) HOMycKaeTCs B TOM CHY-
Yae, eCsiH OHYU JexXaT Ha YNPYrOM OCHOBAHHWI, PACCULTLIBAIOTCH TOMbLKO
Ha HArpysky oT COGCTBEHHOrO Beca I MOA HHMH H€ MOI'YT HAXOMHTBCA
/oI ¥ 06OpYHOBAHHe, a TaKXke KOrja pacyetroM ¢ y4eToM TeMiepaTyp-
HO-BJIaXKHOCTHHIX BO3JIeHCTBHHA B COOTBETCTBHE ¢ pasf. 5 Hacrosmero
PykoBozpcrTea nokasaHa TPEMIMHOCTONKOCTh TaKHX XOHCTPYyKLUHil.

JIJsl BHENEHTPEHHO-CXKATHIX 3JIeMEHTOB He0oGXOAHMMO ITPOBEPATH
IPOYHOCTH GETOHA ¢KAaTOf 30HL! B IIPEANOIOXKEH I 06pa30BaHHs TPEIIHH
U YCTOHYMBOCTL CBOGOJHO CTOAIIUX 3JIEMEHTOB HA ONPOKHALIBAHHE.

M3Tr'MBAEMBIE 3JIEMEHTDBI

3.3. Pacuer GeToHHBIX H3rHGaeMBIX 3JeMEHTOB INPOHSBOJAHTCS MO

Gopmyae
kung M<mpmo Ry W, (9]

rae mp — Ko3(QQUUUEHT, ONpe/eieMblii B 3aBIHCHMOCTH OT BBICOTHI ce-
yeHusa no rtaba, 18;

2R
- 7 3
Ta6anma 18 - N
S F
i, < 3
2 u( 5 = <
BoicoTa g EE
CeueHHsI - Ce. 100 £,
h, em = j . bp
(=]
(=]
: Wiy L4
) [
Koagdu- 10
waews my, | 1] 0.9+ .
Puc. 3. Cxema ycuaunii u 2mopa Ha-
OpSKEHHE B CeYeHHH, HOPMaAbLHOM K

npojoJbHofl ocll H3rHGaeMoro GeTOHHO-
ro dJeMeHTa NIPSAMOYTOJIbHOTO CeYeHus

Wr — MOMEHT CONpPOTHBJIEHHMs JIJsI PACTAHYTOH TpaHH CceyeHHs,
onpexeaseMuil ¢ yueToM ynpyrux cpoiicte Gerona mo ¢op-

MyJIe
WT =y WD ’ (7)

Y — KO3(QUUKEHT YUHTHBAOILUE BIHAHHE NJAacTHUCCKHX Jedop-
Mauui GeTOHA B 3aBHCHMOCTH OT (OPMBI M COOTHOMIEHHS
pPasMepoB CeYeHHs, IPHHIMAEMBIH 110 NpHaI. 4;

Wp — MOMEHT CONpPOTHBJIEHMS st PACTSIHYTOM TpaHH ceueHud,
ompefeasieMblf Xak JJIsT yupyroro maTepuana.

Hasa cevenuit Gosee cnoxuOR Gopmbl B OTIMYNE OT JAHHBIX, NPH-
BeleHHEIX B npit. 4, Wy oupenensercsds B COOTBETCTBHH ¢ H.3.5 ryaBm
CHaulIT 11-21-75.

Ha puc. 3 npusesiens cxema yeunuil u anopa HanpsxkeHu#l B ceve-
HHH, HODMaJBHOM K NPOLOJALHOH Ock m3ruGaemoro GETOHHOTO dJeMeHTa
IIPSIMOYTOJIBHOTO CeyeHHS,
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BHEHEHTPEHHO-C)KATBIE 3JIEMEHTHI

3.4. Pacuer BHELEHTPEHHO-CXKATHIX GETOHHLIX 3J1eMEHTOB Ge3 yue-
Ta CONPOTIBJeHHs GETOHA PACTAHYTOU 30HHI CEYEHIIs] IPOH3BOAHTCA IO
COnpPOTHBAEHHIO GeTOHA CIKATHIO, KOTOpOe YCJIOBHO XapakKTepHsyercs
HANPSKEeHHAMHE, DABHEIMH Rpp, YMHOMEHHBIMH HA KOS(QQHLUHEHTH Yyc-
Josuit paGoTel GetoHa mg.

3.5. BuusHue nporuba BHELEHTPeHHO-CXKATHX OGETOHHEHIX 3JEMEH-
TOB Ha HX HeCYIYI0 cOoCOGHOCTh YUHTEIBAETCA YMHOXKEHHEM BeJHTHHb]
Npeje/bHOr0 YCHINS, BOCIPUHHMAEMOTO ceueHlieM, HAa Ko3pdUIHeHT @,
npuHuMaeMelii no Tada. 19,

Ta6unuuwa 19

T < ayeHu a
322)q;:;;‘rol;{,l:io¥‘in%o;;iim B s npoussétil;x{b;o%n(bo%z{x:mm KozdduuueHr @
<4 <14 1
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

[IpaMeuaHnue. [, pacyeTHan JJHuHA BJeMEHTa; b — HAHUMEHb-
Ui pasmep NPSAMOYTONBHOTO CEYEHIs; 7 — HaHMeHbLI pamuyc HHep-
HUH CeYeHHs.

Ilpu pacuere THGKUX GeTOHHBIX 3JeMeHTOB npu [y/6>>10 uau
lo/r>>35 yuuTbIBaeTCs BAMAHHE IJIHTENBHOTO NEHCTBHS HArPYSKH Ha
HECYIY10 CrnocOGHOCTb KOHCTPYKLWH B cooTBercTBHU ¢ raasoin CHull
1I-21-75 ¢ BBeleHNneM pacYeTHBHX X03())HIHEHTOB, NMPHHHMAEMBIX IO
raase CHull 11-56-77.

Pacuernas n/nliHa siaemeHTa !y NDHHHUMAETCS B 3aBHCUMOCTH OT
XapaxkTepa 3aKpelVIeHHs KOHIOB 3JeMeHTa No Taba. 22 HacTosEero
PyxosojacTsa.

s apok pacueTHas NJIHHA 3JieMeHTa [y ONpeResIsieTCss YMHOKEH -
eM reoMerpudeckod aaunbl L Ha xos(hdunuedt Pr, onpenensieMslii uo
dopmyaam:

a) Aas OecLIaDHHPHBIX apoK € KeCTKO 3aJielaHHBIMH NATaMH

1
Pp = ————
F 2.8 I/I_( 2I;cp )—

6) Jas ABYXIIAPHHPHBIX apok

©)

I

'lmhl‘ = /“———L-—Q ’ (9)
2 ) 1—()
270
rpe L — JJauHA apKu No OCH;
0 -— paguyc AYTH Kpyra, IPOBEJEHHOI0 yepes LEHTPhI 3aMKOBOIO

H HSITOBOTO CeYeHHH ADKH.
3.6. BreneHTpeHHO-CXKaThle GETOHHHIE 3JeMEHTHI, lie MOJBepIKeH-
HBble JAeHCTBHIO arpecCHBHOH BOJABI H HEe BOCHPHHHMAIOIIME HANop BOJHI,
pacCYHTHIBalOTCA Ge3 yueTa CONPOTHBJAeHHA OeTOHA PacTAHYTOH 3OHHI
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Puc. 4. Cxema ycWJHE H 2M0pa HANPSkeHHl B CEUEHUH, HOPMAJb-
HOM K IpPOJOJbHOH OCH BHEIEHTPEHHO-CKATOTO OETOHHOTO 3JeMeHTa,
paccunTHBaeMOro 0e3 ydera conpoTHBJEHHS GeToHA PACTSHYTOH B0HHI

a — B NPEANONOKEHUH NPSAMOYTOAbHON 3MIOPH CAHKHMAUWHX HanpsxeHuii;, 6 —
B INPEANONOKEHHH TPeyroJibHO 3I0PH CHKHMAKUIHX HanpsKEeHHUIil

CEUEHHS] B NPEAMOJIONKEHHH MNPAMOYTOJBHOH (OpPMBI SIIOPH CXKHMAI0-
IHUX HanpsaxeHHH (puc. 4, @) no ¢opmyae

kgne N<omgRupFg, (10)

rie Fg — njowafgb ceyenust CXaTod 30HH GeToHA, ONpeledseMas u3
YCJIOBHSI COBMAjeHHMA €8 HEHTPa TsKECTH ¢ TOYKOH mpunio-
KEeHHST pPaBHOACHCTBYIOWeH BHEIUHHX CHJ.
Tipumeuanne B ceuennsx, pacCUYHTHIBAEMHEIX MO (opmyJe
(10), BennuymHa 3KCIHEHTPHLHTETA €y PACYETHOIO YCHJHSI OTHOCUTEJbLHO
HEHTpPA TsXKeCTH CeUeHWs He JojaKHA mpesoimarh 0,9 paccromuus y
OT LEHTpa TsKECTH CeYeHMs JO ero HauboJee HaNnpsKeHHOH TIpaHH.
[TpAMOYTO/IbHEIE CeMeHHA PacCHNTHIBAKOTCH [0 QopmyJie

kyune N<2b(0,5h~—eg)pmg Rup- (11)

3.7. BHeleHTpeHHO-CXKATHIE 3JeMEHTh GeTOHHBIX KOHCTPYKIHIl,
NOJBePIKEeHHbIE JeHCTBHIO arPeCCHBHON BOJAB HJH BOCHpPUHIMAlOI{HE
HATop BOJH, 6e3 yueTa CONPOTHBJEHHST PacTAHYTOll S0HB CeueHHs pac-
CUMTHIBAIOTCST B IIPEANONOXKEHHH TpPeYroJbHON 3MIOPH CXKHUMAOUHX
HanpsikeHn# (puc. 4, 6); IpH 3TOM KpaeBoe CXKHMalolilee HalpsiKeHHe
O ZOMXKHO Y[OBJETBOPATH YCJIOBHIO

PmaRup

Farl (12)

[IpsimoyronibHBIE CeyeHHsT paccuHTHBAIOTCH HO (opmyie
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ON
katte 357050 ey~ PnoRap: (13)

3.8. BueuentperHo-CKATHE 3/1eMeHTH GETORHBIX KOUCTPYKUUH npH
yuyeTe CONPOTHBJICHHS PACTAHYTOH 30HHI CEYEHUS DACCUMTBHIBAIOTCS H3
YCIOBHSA OrpaHMYyeHIs BEJHYHUHBI KPAEBHIX PACTATHBAIOIUX H CKHMAW-
IHEX HanpsxeHMl mo gopmynaam:

k ( M A < R 14)

n v T T | X 3

ulte | F) PYMpmeoip (
M N

kane (0«8 We *f"p_) < PmgRup, (15)

rie Wp u W¢ — MOMEHTH CONPOTHBJIEHHS COOTBETCTBEHHO IJIs1 pacTd-
HYTOH M cxaTod rpadell ceueHHd.

Ilo popmyae (15) nomyckaercss pacCUMTEIBATh TAKKe BHEIGHTPEHHO-
cxaTble 6eTOHHBIE KOHCTPYKLMHH C OXHO3HAYHOH 3MIOpOH HanpsaxKeHud.

@opmyan (6), (10)—(15) cocTaBaeHsl AJIsT 3JIEMEHTOB C NOCTOSAHROM
BHICOTOfl cedenHs (T. €. NPU3MATIYECKHX CTepxHed). ITHMH Qopmysa-
MH MOJHO II0JIB30BAThCs H B TOM cJydYae, KOTAa Lo MeXJy TpaHsMH
anementa O<larctg 0,2~11° B sToM cayuae, eC/HH TNPOLONBHAA OCh
3JleMeHTa NapaJjJsenbHa ONHOH U3 rpaHell, Kpaesoe IJIABHOE HAIPsKe-
HYe NPUHEMAETCS ¢ norpelHoctsio 6<Cb %, YTo AOMYCTHMO B CTaTHYe-
CKOM pacuerTe.

Muoxurens 0,8 npn ujexe TVA’% B ¢opmyse (15) npHOIHEKEHHO
YUNTHIBAET HeJHHeHHBIl XapaKTep aHIOPH HalPsIKEHUH B CXkaTolt 30He
OeTOHHQOI'O 3JeMeHTa NpH JAeHcTBuM MoMeHTa M.

B npaxTuueckux pacuerax 3JeMeHTOB OeTOHHLIX KOHCTPYKUHE Ipi-
XOAMTCsi MMeTb Je0 CO CAyYyasmi, KOTAa B PACUETHON cXeme OCb 3je-
MEHTA HellapaJiielbHa OAHOH HIH oGenM TpaHsaM (CM. pHC. 2) H HelAb3s
npene6peyb yriamu 0; u 8,. IIpu sToM Ge3 yuera IPOTHBOJARJIEHHS BO-
Ibl B ceyeHuu i-{ Qopmyanl (14) n (15) 3aMeHAOTCH CACAVIOULHMHU:

M N
kutle [(-1—‘;/;—~ —F—> sec? 0, - ypld tg? 01] < @ym,msRy; (16)
M N
kync [(O’SVC + —F-—) sec? 8, — yph 1820, | << @imgRup, (17)

riae yp — OO0BEeMHEBIH Bec BOJH;

H n h — sarayGieHusi: COOTBETCTBEHHO BEPXOBOE M HH30BOH TOuek
(A u B na puc. 2) moj YPOBHSMH BOJLI BEDXHEr0 M HHXKHETO
Obedos.

Mpumeps pacuera Kk no. 3.1—3.8

Npumep 4. Zano. Hsrubaemufl GeTOHHBIN 3JEMEHT NPAMOYIOJb-
HOro ceweHHs (puc. 3).

TpebyeTcs BHIBeCTH pacueTHYIO (GopMyJay.
Pacuem. Vs ycacBna paBHCBecHs 3/1cMenTa Madch AauHb ds nMeeM

1 2 ) bhr 7

P R =132 R
MI”"QTRP<'"§‘+’3_ T~ § Ro =175 Rp.
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bh?
IOt npsAMOYroJbHOIO CedeHUs 3 = Wp; 1,75=y no npua. 4,

bh? )
T.e. 1,75 5 = YWp = Wr.

Taxum o06pa3oM, B IpelejbHOM COCTOSTHHH C YYETOM DacueTHBIX
kos(ppuuuentoB noaydaem dopmyay (6) — kantcM=mpmgRp W .
Mpumep 5. Jawno. Dnement Ge-

TOHHOIi  KOHMCTPYKuuu (mg=0,9) Mermuad bemalxg
c ceueHnem b=1 M, A=2 M (puc. 757

5); wuaacc I — ky=1,15; 6etoun ! g=252me/m S
Mapkin M 200, Ryp=90 xrc/em?; i /

g=25,2 Tc/m (60XoBoe IaBJeHHE
rpyHTa g4=21 1c/m; n=1,2 — xo-
3¢bUIHeHT meperpyskHu); coyeTaHue
Harpy3oK OCHOBHOE — fic=1; 37e- =
MEHT He NOJABEPKEH RefiCTBUIO ar-
peccHBHOH BOJABl H He BOCHpIHHMA- m
eT Hanop BOJH. 1IpoAoabHBIE H3THO ——
KOHCTPYKIIY BO3MOXKEH TOJbLKO B
IIOCKOCTH depTexxa. Qﬁ‘
TpeGyercd npOBEpHTH HPoOY-
HOCTb ceueHus I-1. | S N N I
Pacuem. V3 craTuuecKoro pac- ] 77 N4
yera 3JeMeHTa KaK paMbl ¢ 2KecT- -
KHMH BCTaBKaMIll HaXOXIIM AJAA ce-
yenust -1 M=134 rtc.m; Ne= Puc. 5. K npumepam 5 u 6-
=151 Tc (ceueHHe BHEUEHTPEHHO
C3aTo).
OTCl0/4a SKCHEHTPHLUTET NPofoAbHOR cuiIbl N oTHOCHTeJNBHO
IleHTpa TsAXKeCTH cededust /-[

|
i

7

F & ¥ 1

xl

]

+

Y T O Y N |
Zm Y

r

M 134 h 2
=y =1 ~ 0B u<0=09757=097=09w

Tax Kak KOHIBI CTepHell paMpl IOJHOCTHIO 3aIEMJAEHH B 3KeCT-
KHe BeTaBkH, no Tabn. 22 [,=0,5 [=0,5-8=4 m. Ilpu

I, 4 )
n=g =2<

no taba. 19 macrosmero PyxkosoxcrBa ¢=1.
Tax xax snemenT Ge3sHanopHHIl M He NOJABEPXKEH AefiCTBUIO arpec-
CHBHOH BOJBI, NPOYHOCTb ero onpefenasercs no ¢opmyne (11):

ke N=1,15-1-151=174 1c < 2b (0,5h — ;) 9mgRup=
=9.1(0,5-2 — 0,89) 1-0,9-900=178 rc.

YCcloBHE TDOYHOCTH BBINOJHEHO.

Ipumep 6. [lano. DiemeHT OeTOHHON KOHCTPYKUHH, NMOKA3aHHBIA
Ha pHC. 5, NojBepiKeH JAeHCTBHIO arpecciBHON BOABI, HO He BOCIPHHH-
maer Hanop. OcTanbHEIE YCIOBUS Te XKe, UYTO U B npumepe 5.

Tpebyercs onpefesuTh NpeAebHO IONYCTHMOE 3HAYeHHE HHTEH-
CHBHOCTH GOKOBOTO JaBJIeHMS TPYHTa ¢ NO YCJOBHIO DPOUHOCTH ceye-
nusg I-1.
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Pacuem. M= T =T 9= 5,33¢;
g (I -+ 2h) 8122
N = ) = B) g = 6q;
M 5,33y
80:—1\/—: 6(] —0,89 M

W3 ¢opmynnr (13) Haxonum Ajsi NpefesbHOTO COCTOSHUS

36 (0.5h —eo)gmoRap 31 (0,5-2—0,80) 1.0,9-900
N= Shaic = 21,151 =116 Tc.

Orciona npejesibHO AONYCTHMOE 3 HaueHHe ¢ paBHO

Npumep 7. Jano. BeTounas nopnopHas creHa BuicoTod 10 M M ceue-
HlleM Y ocHoBaHus f==3 M, mg=0,9; kyacc coopyxenus I11—ky=1,15;
coyeTaHHe Harpy3ok ocHoBHoe — ng=1. Ilo ycaoBusM 3skcnayara-
UMH TPellUHE He Jomyckaioresi. CyMMapHble YCHIUS B CEUEHHH Y OCHO-
Bauus creds M==145,7 rc-Mm n Ng=69,4 Tc; Geron mapru M 150,
Rup=70 krc/em?; Rp=16,3 xr/cm?.

Tpebyercs mnpoBepuHThb IPOYHOCTb CTEHH.

Pacwern. Tak xak 1o yc/JIoOBHAM SKCNJAY4aTAaLHH TPelU{HHB! HE AOMYy-
CKAOTCHA, pacuer IPOU3BOAMM C yueroM paGoTsl GeToHa pacTSHYTOMH
30HEI B COOTBETCTBHH ¢, 1. 3.8. F=bh=1.3=3 M?};, Wp=W¢ =

bh®  1.32 \ . L 20
=—g"="Fp =1,0 M3; [{j=21=2-10=20w; =g = 6,7; ¢=0,945
10
(rabu. 19); my = 0,9+ 355 = 0,933 (rabn. 18); y==1,75 (npua. 4).

JJist pacTsTHYTOrO BOJOKHA TIPOBEpPsieM YCJOBHE MPOYHOCTH IO
dopmyae (14):
M N

kang ( Wp —F“) < ¢ympmgRp;

ey (1457 694
151 =73 3

_ ):85 Te/M2< 0,945 1,75.0.933-0,9.63 =

= 87,3 1c/M2.

YcaoBHe  YAOBJAETBOPEHO.
Jlast ciKaToro BOJIOKHA NpOBepsieM YCJAOBHe npouHocTH HO dop-

myJe (15): M v
kutle (O’SW—/C + T) < ¢mgRup;

145,7 69,4
5 -+ -—g—) = 123 Te/m? < 0,945-0,9.700 = 595 tc/M2,

1,15~l(0,8

YciaoBHe yAOBIETBOPSeTCss ¢ GOJBLUIHM  3al1acoM.
Hpumep 8. Hano. DeToHHas KOHCTPYKLUSl — NPSAMOYToJibHAs IJa-
cruHa toamuuoll 0=1 M, ocnaGjieHHas KpyrosuiM OTBEpPCTHEM, AaBJe-
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Husg p, u p, (pne. 6). Pasmepn: [,=1[,=5 m; r=0,8 Mm; Geron map-
ku M 250; kanacc coopyxeuus I — ky=1,25; coueranne warpysok
OCHOBHOE — f¢g=1.

TpeGyercst MPOBEPHTH NPOYHOCTb KOHCTPYKLMH NPH p,=76 Tc/M2;
py=290 tc/M2.

Paciem. Koncrpykuus npepcramisier co6Goit Galky-cTeHKY, Ipe-
JIeIbHOE COCTOSIHME KOTOpPOIl He MOXKeT ObITh BHIPAXKEHO uepe3d yCHJIHs
B KAaKHX-JIHGO CeyeHUsX.

DalKy-cTeHKY pacCulThiBaeN B COOTBETCTBHH ¢ n. 1.7 nHacrosimero
PykoBoicTBa MeToflaMH MeXaHHKH CIJIOUIHBIX Cpej.

#y
REEEERRERE]
i
B @
{ & X ‘i
= 4T °
Puc. 7. K npunepy 9
, Py <
S 1 Puc. 6. K npunmepy 8

Ipu I, : 2r=1y : 2r=>5:1,6=3,1 > 3 pa3Mepb NIACTHHBEI MOXKHO
npuHHMaTh OecKOHEUHO GOJILINIMH. B 3TOM cayvae HaupsiKeHHOe CO-
CTOSIHME MOYKeT OBIThL ONpejiefeH0 N0 KJACCHUCCKOMY peLIeHHIO TeOpHH
ynpyroctH (3azaua Kupua).

Han6osbilee 3HaueHne MMAaBHLIX CKIUMAKMIX HanpsKeHuil (B To4-
ke A)

Opa.c=]04]=]p,—3py|=176—3-290| =794 tc/m®> = 79,4 krc/cm2.

HauBonpilee 3HaueHuWe TVIABHLIX PACTATUBAIOUIX HANpsKEHUH
(8 Touke B)

Og.p==0pg = py — 3py = 290 — 3.76 = 62 1c/M? = 6,2 xrc/cm?,

Kpurepun npouHocTs B coorBercTBHHu ¢ 1. 1.2:
kpne0a.o < mgRnp; 1,25-1-79,4 = 99 kre/em? = 0,9-110 = 99 kre/em?;
kuyn.op.p < msRp; 1,25-1-6,2 = 7,75 krc/em? < 0,9-8,8 = 7,92 krc/em?,

Y CJ0BHS IPOYHOCTH YJOBJETBOPSIOTCS NpaKTHYeCcKH TouHO. B 30-
He JeHCTBHSI INIABHBIX pAacTATHBAIONIHX HANPSIZKEHHH pPeKOMEHIYercs
IIOCTAaBUTh KOHCTPYKTHBHYIO apmarypy 44 20 A-II na I m.

Ipumep 9. Jano. KoHcTpykuus gokosoro THna (puc. 7), hA=3 m,
me=0,9, y=1,75, mp=0,93, ¢=1; Gerou mapku M 250, Rp=
=8§8,8 krc/em?; M=160 Tc-M; Ne=40 Tc; Q=80 Tc; kmacc coopyke-
Hust Il — £y=1,2, coueraHHe Harpysok OCHOBHOe — f¢=Il.

TpeGyercss nmpoBepuTh NPOUYHOCTbL CeueHus i-i.

Pacuem. ®yHpamerTHas NJHTa JL0Ka MOKeT GBITb NMpPHHATa OeTOH-
Hoil, Tak KaK BEIMOJHfAeTcs: ycaosue (14).

M N 160.6 40 .
kang (—“,—,;———F—> -=1,2. I(—I_B»—S— mﬁ-) = 112 1e/M2 =

= 11,2 krc/em? < @ympmgRp = 1-1,75.0,93-0,9.8,8 = 12,9 krc/cm?,
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b Peromenpyercs BLIIOJTHHTD
pacyer nmo TrJIaBHLIM pacTATHBA0-
LHM HanpsXeHHAM Ha HeHTPaIb-
Hoft ocH M B ILeHTpe THXKeCTH ceye-
nusi i-i. Hefirpannnas ocw pacmno-
Joxkena Ha paccrosHud 1,31 M,
LEHTP TSXKeCTH — HAa PaCCTOSIHHH
1,5 M oT mogomss QyHAAMEHTHOH

IJIHTHL.
Ha pelrpanaphoit ocu
0, =0; oy = —0,2 krc/em?;
S 39 .3
Txy == 9 F — 5 3 =

= 40 1¢/M2 =4 Krc/em?;
Op.p =

+ Y (B g, -

= —0,1 4+ 10,1+ 4=

= 3,9 Kre/em?,

Oy + Oy
ac2 4

bir

ITo dopnyne (B) kyncor.p=1,2X
> 1.3,9=14,7 xrc/em? < mgRp =
=0,9-8,8=7,9 krc/em?.

ITockontbky Ha HeHTpaJabHOR
ocH EMeercs Goapmoli 3anac Op.p,
NpoBEpKa Op,p B LEHTpe TAXKECTH CedeHud B JaHHOM clydae H3JAHUIHAA
(pesynbTaT OyAeT INpakTHUeCKH TOT IKe).

TaxuM o6pasoM, YCJHOBHE NPOYHOCTH BBINOJIHSIETCH, CeueHue i-i
MOXKHO MPHHATH GETOHHBHIM.

Mpumep 10. Jlano. B cevennax -/, 2-2, ..., 5-5 Gerouno#l KoH-
CTPYKUHH BoxocGpoca METOAOM KOHEYHBIX 3J/IEMEHTOB OlpeieseHHl
KpaeBHe 3HaueHWs Or.g, Krc/cm?, npuBejiennnie Ha puc. 8. Hamnpsixe-
HIi 110 CeYeHHSIM M3MEHAIOTCS NPaKTHYECKH HO JIMHeHHOMY 3aKOHY.
Kaace coopyxennsa 1 — ky=1,25; coueranne Harpy3oK OCHOBHOE —
ne=1; Ag=6 M, h;=6,6 m.

Tpebyercss onpefeluTb HeOOGXOAUMYIO MapKy GeTOHAa nO NPOYHO-
CTH HA CXKaTHe.

Pacuemn. CorsiacHo 1. 3.8, Jonyckaercss BHEUEHTPEHHO-CKATHIE
OeTOHHbIE KOHCTPYKUHU C OJHO3HAYHOH 3MIOPOH HanpsikeHu#l paccum-
THBaTh 1o Gopmyse (15). B namHoM ciayuyae pacCMOTPUM ceueHmne §-3
Kax naubosee HanpgxKeHHOe. I'DajlledT HANPSKEHUN IO ceyeHHID 3-3,

Puc, 8. K mpumepy 10

103.3 —37.5
paBHBIE -—W-—-:O,llxrc/cw, MeHbIlle rpajHeHTa mno ceye-
98,9 — 20,5
umwo 4-4, pasHoro 660 = 0,118 xrc/cm®.

Ionwaysick pasmepHOCTAMH M I TC, HaliieM AJMg ceyeHHS 3-3
npu b=1M (NepneHAUMKYNAPHO 4YepTeXKy) BEIHUHUY cixUMaloUel
cuaIE, mpeHeGperas MaJbiMH 3HayeHHsMH yrioB ©:
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1033 - 375

N=-——5—"—061=42207c;

6 6 ( 375 \
=" — 3 |\ T 03337 )‘0’47 ;
M = Ney = 4220.0,47 = 1980 1c. u;

bh? 1.62
F=bh=16=06§ ]\12; W/C:T:T:6M3'

W3 ¢opmyaer (15) onpegensem
kyne ( M N) 1,25-1 (0 8 1980 4220)

Rup=>—Gm” 0.8 +TF|=To09 5t

= 1345 tc/M2 = 135 Kre/em?,

YCIOBHIO NPOYHOCTH YZOBJETBO psier GeToH Mapku M 300.

PacyeT 1o mpoyHOCTH Xene300eTOHHBIX 3/1eMEHTOB

3.9. Pacuer xxeje300eTOHHLIX 3SJ€MEHTOB I[I0 NPOYHOCTH MNPOM3-
BOAWTCS AJs CeuyeHUli, HOPMaJbHBIX K HX TIPOJOJNBHOI OCH, a TakxKe
I HAKNOHHHIX K Hell ceyennfi nanGojee ONACHOTO HaNpaBJACHHS.
Ilpy HanRyuu XKPYTSMUX MOMEHTOB NPOBEPSETCS HPOUHOCTH NPOCTPAH-
CTBEHHEIX CeYeHHH, OrpaHuyYeHHBIX B DACTAHYTOH 30He CHHpaJbLHOR
TpemuHOl  Hanbosee OMNAacHOrO M3  BO3MOXKHLIX  HanpaBiaeHui
(cm. 1. 3.69). Kpome Toro, mpoM3BOZUTCS pacder 3JeMEHTOB Ha MeCT-
Hoe JeficTBlle Harpy3Ku (cMsTHE, NpOJAAaBJIBaHHe) corsacHo mm. 3.62—
3.65.

3.10. Ilpa ycraHOBKe B CedeHHH 3JIeMEHT2 apMaTypsl pas3HBIX
BHJOB H KJIACCOB B pacyeT IIPOYHOCTH BBOLITCS apMarypa C COOTBET-
CTBYIOIIVIMH DACYETHBIMM CONDOT HBJIEHHSIMH.

PACUET 11O IMIPOUHOQCTIL CEUEHIIN,
HOPMAJIBHBIX K IMPOAOABHON OCH 3JIEMEHTA

3.11. [lpegenbHEC YCHIKS B CEUEHHIl, HOPMAJbHOM K NPOAOJBHOR
OCH 9JIEMEHTa, ONPENENSIOTCA B IPEANONOMKEHUH BHIXOAA U3 paGoTsl
pacTAHYTOH 30HEI 6€TOHA, YCAOBHO HPHHHMAs HampSXKEHHs B CXKAaToH
30He pacupefeJeHHbIMH 110 IPSIMOYTOJBHOI 3MI0pe H PaBHLIMH mgRnp,
a HaImpsKeHHs B apMaType — He Oojlee maRy H myaRy.c cooTBer-
CTBEHHO JJ/IsT PacTAHYTOR M cXaTofi apMaTyphl.

3.12. Jlna m3rundaeMblX, BHENEHTPEHHO-CXKATEIX II BHeLleHTPeHHO-
PacTaHYTBIX ¢ GOJIBLINMHE 3KCUEHTDHILHTETAMU SJEMEHTOB pacueT ceye-
HH#, HOPMaJbHBEIX K HpPOJOJbHON OCH 5/eMeHTa, KOTJa BHEINHSA CHJAA
IelicTBYeT B NJOCKOCTH OCH CHMMETPHH CEUEHHsS H apMaTypa cocpejo-
ToYeHa y NePHeHAMKYJADHHX K yXasaHuofi NJAOCKOCTH TrpaHed sje-
MeHTa, NPOU3BOJMUTCH B 3ABUCHMOCTH OT COOTHOINEGHHS MEKAY BeNHYH-

x
HO# OTHOCHTeNLHOH BLICOTHI CXKATOH 30HBI §=T , OmpejesaseMoil H3
0

yciloBiil PaBHOBECHS, W TPRHKYHEIM 3HAYEHHEM OTHOCHTENbHOIl BHICOTHI
cxatoft 3ombt Ep, NPH KOTOPOM NpeAebNOE COCTORHIE  SJIeMeHTa
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HacTyrnaet OJHOBPEMEHHO C JOCTHXKEHHeM B pactaHyTolfl apmarype
HanpsKeHlid, PAaBHOIO pAaCYeTHOMY CONDOTHUBJIEHIIO g Rj.

Jlist 5/1eMenToB, CHMMETPHUYHLIX OTHOCHTeNbHO MMIOCKOCTH JelcT-
BUSI MOMEHTa H HODMaJdbHOH CUJB, apMIPOBAHHBIX HeHanparaeMmoil
apmatypoli, rpaHnyHible sHaueHusa §p NpUHEMAOTCH N0 Taba. 20.

TaGmuuya 20

IpaHHuHEe 3HAueHls §p 1PU MapKe GeTOHa
Kaacc apMaTypol
pHt M 150 MQR&;@%QSO' = M 350
A-l 0,7 0,65 0,6
A-T1, A-III
Bp-I 0,65 0,6 0,5

3.13. HMaru6aemble, BHelleHTPeRHO-CXKaThle H BHELEHTPEHHO-pac-
TAHYTHIE ¢ GOJbIUNMH IKCUEHTPILNTETAMH Kele306eTOHHbIe 3JEMEeHTHI,
KaK INPaBWJIO, [OJKHHE YXOBIeTBODPATH ycnoBuio E<S Ep.

Juist n3rnGaeMpix 3J€MEHTOB HEBHIIIOJNHEHHE 3TOTO YCJIOBHS MOXHO
JONYCTHTDL JIMIIb B cliyyae, KOr/la NJOMAaAb CeUEHIss PACTSIHYTOR apma-
TYpbl ONpefesieHa U3 pacyera 0 IPeJeJbHbIM COCTOSHHSIM BTOPOH
Ipynubl HJIH HPHHSITA IO KOHCTPYKTHBHBIM COOOpAaXKEHHSM.

3.14. Ilpw BBICOTE CXKATOM 30HEI, ONMpefeqeHHOi 6e3 yyera CxKaToff
apMatypbl, MeHee 2a’ cixkaras apMarypa B pacueTe He YYHTBIBaeTCA.
PacueTHyio cxkaTryio apMaTypy pDeKOMeHAYyeTCcd NPHMEHSThb HPH orpa-
HHYEHHOH BBICOTE CevyeHHs, HEBO3MOXKHOCTH IOBBIMICHIA MapKH 6eTo Ha

HIH NpH KaKHX-An6o ocobulX TpeGoBaHHAX.

H3THMBAEMBIE 2JIEMEHTDI
3.15. Pacuer nusrnfaeMblx xesne300eTOHHLIX 9J€MEHTOB /060
cummerpnunoli ¢opmsl (prnc. 9, @) npoussoiuTess no Gopmyaam:
kyneM < ﬂ’I(jRﬂpSG ~- maRa.cSa; (18)
maRaFy — myRy.oF,=msRupFg. (19)

PACYET NMPSIMOYTOJIbHbI X CEUEHHH

3.16. HMsru6aemnlie 3j75eMEHTHl TIPSIMOYTOJBLHOTO CEYEHHS 7(py1c. 9, 0)
paccunthiBaTes npu <K Eg mo Qopamymnam:
kaneM < mgRupbx (hg — 0,5x) -+ maRa.c Fy (g —a’);  (20)
maRaFy — maRa.cF;’:mﬁRnpbx. 21
Ilpu & > &x pacuer npouseoanTes mo TeM XKe (opMylaM IpH

ngRllo.
3.17. Ilnomaxs ceuenHss NPOROJABHON apMaTypel oOHpeReaserca

crenyomuM o6pa3oM.
Briuncasiercs BHICOTa CXaTofi 30HB ceyeHHs u3 ycaosus (20)

npu F;:O:
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Puc. 9. Cxema ycuau#i m 3mopa HanpsikeHHH B CeueHMH, HOPMAJib-
HOM K NPOJOJNbHOH OCH H3THGAEMOI'0 XKene306eTOHHOro CeYeHHs, NpPH
pacuete ero 1o NmMpoOYHOCTH

a — 6o cuMMeTpUYHOl GOPME; 6 — NPSIMOYTOJBHOIO CeYeHHA

M
x = hy— ]/h2 ZknttoM (22)

mgRupb

Iajee pa3auyaoT CJaeIYIOIMHe CXeMBl pacuera:
1) B cayuae, ecqut x << 22" u § < Ep, pacueT npousBOAUTCS Kak

L5t CEUCHHS ¢ OAMHOuHOIl apmatypoit npu F, =0 no Qopmyae

InGRnpb

maRa x; (23)

Fa =

2) B ciydae, eclH 2a’,< X< Sphy, mpu m3BecTHOH oW aan

ceveHHs cxaToll apMaTyph F, BHICOTa CKATOH 30HHE GeTOHA YTOUHsETCH
no ¢opmy.e

.‘/ 2|k M—m,R, Fy (hy —a )] _ 24)

IIZﬁRnpb

[Nnomans ceveniia pacTAHYTOR NpoRoAbHOM apMaTyph Onpagensger -
ca us yciaosus (21):
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méRnpbx + maRa.cF;
a= maRa :

Ecnu BBICOTA CXKaTOH 30HH X, onpeieleHHas no ¢opmytde (24),
!

x << 2a’, a Takxe ec/n ceuenite F, HeM3BeCTHO HJIH paBHO Fg (ceuenue
¢ CcHMMeTpHUHON apmatTypofl), KOJHYeCTBO N POROJbHOI apMaTypm

JonlycKaeTcst onpefensith Ho dopmyJe
kgtteM .
a=— NlaRa (ho — a,) ’
3) B cayuae, ecan x > Eghy, pekoMenayeTcsl YBeJAHUUTL CeuYeHHe,

TOBBICUTE MAaPKY 6eTOHA WU MOCTABUTH CXKATYIQ apMATYPVY B KQAUYE-
CTBE

(25)

(26)

. kM —mgRy g (1 —0,58 ) bhF

a=™ maRa.c (hg —a’) @7

PactanyTtas TpojonbHasi apMarypa B 3TOM C/Iydae olpeAelsieTcs
no ¢Qopmysne
’
mGRanRbhO + maRa.cFa

maRa

a (28)
3.18. TloaGop naomagu MPOLOJMBHON apMaTypel MOXKHO HPOH3BO-
IuTh 1o Taba. 21 caenyromuM oGpasom.
Briynceasiercs snauenne Ag:
anc]VI
Ap=—"75". (29)
MmeR bk

Ecnn Ay Ap=Ep (I — 0,6Eg), cxaras apmarypa no -pac-
yety He Tpebyercs.
B sasmcumoctu or sHaveHus Ay mo Taba. 21 oupenensercs v
H BHYHCJAsIETCS
kuneM
maRavhy *

Fa= (30)
Ecan Ay > Ap, peKoMenayercs yBeJHUHTb CEUEHHe HJIH TIOCTa-
BUThL DACUETHYIO CXKATYIO apMarypy, onpejeiasieMyio 1o gopmydae (27),
H pacTSHYTYI apmarypy, onpeleasemyio mo dopmyae (28).
[pu wusBecTHOl mMJIOWaAW CeyeHHs CKATOH apmatype F, sHaue-
nne Ay Bhuucasercs no Gopmyle
kH’ch — maRaACFz'i (hO - a')
Ay = 3 -, (31)
mgR 1, bhg

TOCAE Yero ONpeAesisieTcd ICHIAKD CCYCHHS NPOXONBHOA pacTanyTok
apMarypsl

F. — méRnpgbhO_!—maRa.cF;; 39
a= maRa . (32)

3.19. IlpoBepxa npoYHOCTH NPSAMOYTOJBHOLO CedeHHs ¢ OXHHOU-
HOH apMaTypof NPOU3BOAUTCS B 3aBUCHMOCTH OT BLICOTH CXKAT Ol 30HBL
X, BblYHCAseMON u3 Qopmyanl (23), crenyiolluM obpasom:
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Ta6anuna 21

|
£ v Ao 3 v Ay & v As

0,01 0,995|0,01 | 0,26 { 0,87 [0,226 0,51 0,745 0,38
0,02 0,99 10,02 ) 0,27 }0,86570,234) 0,52 0,74 0,385
0,03 10,985]0.03 | 0,28 |0.86 |0.241] 053] 0735 | 0.39
0,04 0,98 0,039 0,29 |0,855]0,248| 0,54 0,73 0,394
0,05 0,975] 0,049} 0,3 |0,85 0,255 0,55 0,725 0,399
0,06 0,97 10,058 | 0,31 |0,845| 0,262 0,56 0,72 0,403
0,07 10,965 0,068 032 |0.84 |0.260] 057 | 0715 | 0,407
0.08 |096 |0.077| 033 | 0835|0276 0’58 | 0.71 | 0412
0,09 0,955 | 0,086 || 0,34 | 0,83 |[0,2821 0,59 0,705 0,416
0,1 0,95 0,095 0,35 10,825 0,289 0,6 0,7 0,42
0,11 0,94510,104 | 0,36 0,82 |0,295| 0,62 0,69 0,428
012 10,94 |0113] 0,37 | 0/815|0302] 0’64 | 068 | 0435
0,13 0,935 0,122} 0,38 | 0,81 {0,308 0,66 0,67 0,442
0,14 0,93 0,13 || 0,39 |[0,805|0,314|| 0,68 0,66 0,443
0.15 |0925[0.139( 0.4 |08 [032 |07 | 065 | 0,455
0,16 0,92 10,1471 0,41 {0,795} 0,326} 0,72 0,64 0,461
0,17 0,915 0,156 | 0,42 | 0,79 |0,332| 0,74 0,63 0,466
0,18 0,91 10,164} 0,43 | 0,785} 0,338 0,76 0,62 0,471
0,19 0,905 | 0,172 0,44 0,78 | 0,343} 0,78 0,61 0, 476
0,2 0,9 0,18 | 0,45 | 0,775 0,349 0,8 0,6 0, 48
0,21 0,89510,188) 0,46 | 0,77 {0,354 0,85 0,575 0, 1489
0,22 0,89 0,196 | 0,47 [0,765(0,36 || 0,9 0,55 0, 495
0,23 0,88510,204 || 0,48 | 0,76 }0,365] 0,95 0,525 0, 1499
024 088 |0.211 0.49 |0.7550.37 | 1 0.5 0,5
0,25 0,87510,219] 0,5 |0,75 |0,375| — — -

INMpumevanue. Jas nsrubaeMblx 3/J1eMEHTOB IPAMOYIOJbHOIoO
ceueHH!

MR Fa TR P ke n M Py Falho—a )
§= mg Rup b Iy 0 s Ryp b h% )

Aozg(l’"‘o»Bg); AR:E;R(]—()’E’gR); D:]'—O,5g.

1) npu x<C Erhy — w3 ycaoBua
kRgte M < mgRupbx (hy — 0,5x); (33)

2) upu x > Eghy — ns  yorosud
kygneM << mgRupEr (1 — 0,58 R) bh%. (34)

Ilpu mnepmmoinenwn yeaosus (34) pekoMeHAyeTCs YBeJHUHTH
ceyeHHe, TOBBHICHTb MapKy 6eTOHAa HJI [OCTABHTb CKATYIO apMartypy
B COOTBETCTBHI C m. 3.17.

3.20. IlpoBepka MpoOYHOCTH HPANMOYIOJIBHOrO CedeHns ¢ A3>AHOT
apMaTypoil NpON3BOAUTCS B 3aBHCHMOCTH OT BBICOTHl CXIATIA 334 ¢,
BRIYHC/IsTeMON U3 (opuyJasl (21)
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maRaFa - maRa.cFa
meRnph !

X =

creayrwmuM o6pasomM:
1) npr x<C Eghy — 43 yeaoBus (20);
2) npr x > Ephy ~— U3 yCaOBHR

kaneM << mgRuplp (1 — 0,58R) bh% + maRa.cF; (he — a’)  (35)
WIH U3 ycanoHA (21) ¢ noAcranoBKoi x=§ phy;
3) nmpn x<< 0 — u3 ycaosusa (26)
kyneM << ma RaFa (hg — a').

Tlpu nesbinosienun yeaoBuit npouamoctd (20), (26) u (35) pexo-
MeHAyeTCsl YBeNHUHTb CeYeHHe HJIHM MNMOBHICHTH MapKy Oerona.

PACYET TABPOBLIX (ABYTABPOBLIX) CEYEHHH

3.21. Pacyer nsruGaeMmX 3/7€MEHTOB TABPOBOTO (ABYTaBPOBOTOY)

CEYEHHS NPOH3BOJUTCA B 3aBHCHMOCTH OT MOJOMKEHHA TIPAaHHIBI CXKa-
TOH 30HN:

a) ecaM rpaHauna cKATOH 30HL NIPOXOJUT B noJke (puc. 10, g),
T. €. IIPH COGJIOAeHUH YCJAOBHUS

’

kaneM < mgRupb h; (hg — 0,5 1)), (36)

RSV

pacyeT NPOHSBOAMTCA KaK A/ IPSMOYTOJABLHOIO CeYeHH:A INHPLRON
b=b, B coorsercrBuu ¢ num. 3.16—3.20;

6) ecau rparuma cxkatofi 30HW NPOXOZHT B pebpe (puc. 10, 6),
T. €. ycloBHe (36) He BLINOJHAETCH, PACYET IPOHU3BOXHTCH H3 YCAOBHS

knneM < mgRupbs (hg — 0,5x) + mgRup (b, — b) b, (hy —
— 0,5h)) + maRy.oF, (hy — a'). (37)

3.22. Tlonfop nnomaau CeueHusi NPOZONLHON apmaTypbi 11pous-
BOJBHTCA chaepylomuM ofpasom.

a)

. & 7 4
— AL: Kl |
= RN S ‘“ﬁ \\
bes | AN
< am— NS
9 R =

£ e

A 2 LA

Puc. 10. Popma cxKaToA 30HH B INODEPEYHOM CeyeHuH TABPOBOTO
JKeJe3008TOHHOTO 3JeMeHTa €O CKaToll  moskoh

@ — OpH PacToNoKeHdy PPAHHUE CKATOR 30HLL B MONKE; 6 — 10 e, B pebpe
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Boluucasercss BulcoTa CKATOH 30HLI 02ToHA 1IPH 01 HHOYHOIH apMa
Type 1o popwmyie

| ' f}g 2kyn M - Qh;[ (b;n — b) (ho a 0-5’1;.) 28
X = ZU = ‘/ LO - lngRupb b ’ (' )

Ipu x<< Ephy ucobxoaumas nJomajib CeUCHNA pacTsiiyToll apma-
TYypbl onpeaenasercsi Nno GopmyJe

MRy ybx -+ mgRyyphy (b, — b)

Fa = maRa . (39)

Ecau BuicoTa cXaToéf 30HH X, BHUMCAeHHas no Gopwmyne (38),
naxoxutes B npeflenax 24’ << x<C §ghy, TO mMpH  HeH3BeCTHOH mJoO-
I2jd CeYeHMA CXKaTo¥ apMaTypbl AONYCKaeTCs IJIOLAfb CEYeHMss pac-
TssHYTOH apmatypsl F, onpeaedsith 1o (opmyJe

kuneM
 muR, (kg — 0,5k, )

Fa (40)
C nocJaeayIouHM ee yrouHeHuem no cdopmyaam (41) u (42). ’

[Tpu sapaHHofl ngowanu cedeHust cxarodl apmarypst F, Bhlcora
¢ aToil 30Hbl GeToHa x onpepeqasieTesi no GopMyJsie

/ o 2kmnoM | 2y (by,—b) (kg — 0.5k,
x:hU—]/ O%IllﬁRnpb‘}_ b

—

QmaRa.cFa (‘h()—'a ) (41)
mgRopb

H npu x<< Ephy

mGRnp l xb - (b;l - b) h;’l] + maR:i.ch'l

Fo= o _ (42)

Ecan tbcota cxkaTcii 30HB, BbluHCAeHHas no ¢opmynaam (39)
H (41), x> Erhy, pexomMeHAYeTCS YBEJHYHTL CEYCHHe, HOBBICHTD
MapKy OeToHa HJH NOCTAaBHTbL CXATYl0 apMatypy B KOJH4ecTBe

Fo=kyn,M —mgR, S g (1—0,58,) b3 —
maRa.c (hg—a’)

1

— MR (05— 0) By (hg— 0,50, . (43)

B nccaenneMm ciayuyae KOJJHYeCTBO pacTsHyTofi npoRoJbHOH apma-
TYPH onpenensercs no gopmyae (42) npu x=Egh,.
ITpumeuanunsa 1. Ilpy nepemeHHOM BBHICOTE CBECOB NOJKH
’
JOTYCKAETCH NPUHMMATh SHAUEHUE A, PABHBIM CpPefiHell BHICOTE CBECOB.

Is

2. Illupuna cxarodf NONKH b, BBORMMAas B pacyer, MPHHHM aeTcs

M3 YCJOBHSA, 4TO MIUDHHA CBECA bgg B KaXKTYi0 CTOPOHY OT pefpa ZOJIXK-
Ha ObiThb He Gojtee /g mposera adementa u He Gosee:

a) NpH HAJHYUK MNOMePeYHbIX pefep — Y/y paccrosgHus B CBETY
MeXJY TNpoAoAbHbIMH p20pamy,
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6) mpH OTCYTCTBHY IONEpedHbIX pebep WA HPA PacCTOSHHAX
MEXKY HHMH GOJABILINX, YeM PacCTOsIHIE MeXAY NPONOJNbHBIMH pelpa-
,

wu, H k< 0,1k — 6h,;
B) IIpH KOHCOJIbHBIX CBeCax IOJKH: ,
npu by = 0,1k — bh;
» 0,058 b, < 0,1k —3h;

’
» R, < 0,05 — cBecH He YYHTHIBAKOTC.

3.23. TlpoBepka npOYHOCTH TABPOBOro (ABYTABPOBOro) CedeHHA C
ONMHOYHOIl apMaTypoii NpPOH3BOAUTCH:

r ’
a) npu maRaFa < mgRupbyh, XKak And NpAMOYTONLHOTO Cceye-
HEs lumpuHO¥ b=b_ B coorsercyBum ¢ m. 3.19;

6) npu maRyFy > mgRupb /i, B 3aBHCHMOCTH OT BHICOTHl CXKaTOH
30HBI, BHIYHCIseMoli n3 Qopmyas (39)

myRyFy — mﬁRnp (b;I—' b) h;l

X = -

lnﬁRnpb ’

clefyomuM o6pasom:
1) npu x<< Eghy — ¥3 yeaosus
koM << mg Rupbx (e — 0,5x) + mgRup (b, — b) k., (hg —0,54.);
(44)
2) mpu x> Ephy — us yclopus
kaneM < mgRupkp (1 — 0,58R)683 + mgRup (b, — b) b, (he —
— 0,5h,). 45)
ITpu HeBbIMOJNHeHHH YCa0BusA (4D) peKoMeHAyeTCST yBeaHUUTb ce-

yeHHMe, NOBBICHTL MapKy OeTOHa HJIH IIOCTABHTh CXKATYIO apMmatrypy
B COOTBETCTBUMH ¢ 1. 3.22.

3.24. TlpoBepka HPOYHOCTH TaBPOBOrO (ABYTAaBPOBOrO) CEUEHHS
¢ JIBOWHCH apmaTypoH NPOUSBOAMTC:

’ ’ ’
a) upu My R Fa<< mgRupb b ~+ maRy.cF, Kkak Jas  npsimo-
YICALHOTO ceyelns Wwmpuuoli b=b B cooTeeTcTBuH ¢ 1. 3.20;

t ’ T
6) npu maRaFa > mgRupbh, -+ maRy.cF, B 3aBACHUMOCTH OT
BLICOTHL CXarTofl 30HH, onpefensemoil 3 dopMynn (42)

MR Fy —m,R, Fy '—mﬁRnp (b;'[ '_ b) B,

n
mgRupb ’

X =

caefyionipM obpasom:
1) mpu x<{ &phy — u3  ycaosus (37);
2y npu x> Ephy — ¥3  ycdosus (43)

kaneM < mgRupkp (I — 0,585) 643 + mgRayp (6, — b) b, (hy —
— 0,5h) + maRy.cFy (hy — &);
3) mpu x<{ 0 — u3 yecaosus (26)
kuneM<myRyFa (By — a').

[pu wueBbimonmenun ycaosut (26), (37), (43) pexoMeHayercs
YBEJNUYUTb CEUEHHe HJH IOBLICUTh MapKy GeToHa.
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Npumepn pacyera k nm. 3.15—3.24%

Npumep 11. Lano. UzruGaemuifi XKesne300eTOHHHA 3MeMEHT Npf-
MOYTOJIBHOTO ceuenud, hA=2wm, hy=1,85M, a=a'=0,15M, b=1 M.
PacuerHniil wsrubaiomuii moment M=156 Tc-m; Geron mapxn M 200,
Rup=90 krc/enm?, mg=1,15 (1aba. 8); apmarypa xaacca A-III, Ry=
=3600 rrc/cm?, ma=l,15 (taba. 16); coopyxenue 11 knacca — ky=
=1,2; OCHOBHOE COuyeTaHlleé Harpysok — n¢=1.

TPGGyETCH onpejeauTh IVICAAb CeYeHHMS HPOJACJAbHOH apMaTyphl.

Pacuem. Onpepensiem BBICOTY CXKaTOH 30HBI CeYeHHA H3 YCJIO-
Bus (22)

kit M l/ 9.1,2.1-156-108
. 2 Hive . e s Y L —
x =y — l/h mgRapb — 189 185" ——T"15:60.100

Tak kak x=10,1 ecm << 2a'=30 cM, miomaxb ceueHUsT pacTAHY-
TOH apMmaryphsl onpejensercs I3 ycaosusa (23) Ges yuera cxkaToit
apMaTypal:

_ mgRmpb  1,15.90-100
Fq = maRa X = 1.15-3600 10,1 = 25 cm2,
Npurumaen & 36 A-III uwepes 40 cm, Ha I M 2,50 36 A-1I1
(Fa=25,4 cm?).
ITonGop npojfoabHell apMaTyphl MOXKHO NpPOH3BecTH H mo Taba. 21.
A 3Toro BhiyncasieM 3HaueHne A, no dopmyde (29)
kunoM 1,2.1.156-10®
= = 9 0,053 A »
® 7 mgRybhy  1,15-90-100-165° <Ar

rae Ap=%p (I —0,555)=0,6 (1 — 0,5-0.6)=0,42.
Ilo Ttaba. 21 npu Ay=0,053 v==0,973.
Tlpn A,<< 0,1 momyckaerca v onpepensth mo (opmyJe

Ay
021—3"20,973,

Heo6xopumylo niomaibr NDPoJoJbHCIl apmaTyphl onpeneiseM mo (op-
myae (30)

k[{ﬂcM 1,2-1.156.105

= - — 2

Fa= o Ravhy = T1,15-3600.0,073.185 — 20-1 .

Ipamep 12. Jano. )Kene30GeToHHHIA 3/JeMEHT NPAMOYFONbHHOTO
ceueHuda, 6==50 cm, 1=25cM, a=a"=4 cMm, By=2] cM; OGeTOH MapkHu
M 300, Rup=135 xrc/em®, mg=1 (1aba. 8); apmarypa xmacca A-1l,
R,=2700 krc/cm2, mg=1,1, (raba. 16), F,=4,52 cv® (40 12);
M=9,5 1c-M; ccopymenne I1I xuacca — kg=1,15; ocHOBHOe coyera-
HKE Harpysck — ng=1.

TpeGyeTcs onpenenuTh niucmlaib ceyenns pacTAHYTOl apMmarypsl
Pacuem. BricoTy cxkaToli 30HE GeTOHA onpejensieM 113 yCaI0BHA (22)
Ge3 yueTa IJIOWAAM CXATOH apMarypbl:

* PacyeTHbe CORPOTHBJCHNS APMATYDH, HCIONb3OBAHHLIE B IpHME-
pax pacuera, npauarel no raase CHull 11-56-77 Ges yueta n3MeHEHHH,
YTBEDKJAEHHBIX noctaHobaenHeM [occtpos CCCP ot 31 nekabpsa 1981 r,

Ne 283 u omyGnHKOBaHHBIX B «BloJuieTeHe CTpOHTENbHO TeXHHKH», Ne 4
1982 .,
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]/ Qkutic M V 2-1,15-1.9,5.10%
. o Qw HilC . _ 2 ) —
X = ho ho m6Rapb = 21 21

1.135.50
=10,2 cn.
Tak xkax »=10,2 cm > 20'=8 ¢,

olpejlesisieM BBICOTY CXKATOH
3o1pl G¢TOHA ¢ yqerom cKatoll apmatypel 13 ycaosns (24):

‘e i10~] o 2 [anCM m,R, Fllg—a J]

fﬂGRHpb
ol VQI‘-’ _ 2[1,15-1-9,5-105 —1,1-2700-4.52 21 —4)] _
1.135.50
=7,4 cm.
X 7.4
Tak Kaxk & == 57 = 0,352 < &z =10,6, maomanr pacrs-

HYTOHl apmaTyphl ompejeasiem 1o QopMyJe (95)

m- Rnpbx+m R, F
maRa -

1.135.50.7.,4 + 1,1.2700-4,52

= [.1-2700 =213 on?,

a —=

Tax kak x=7,4 cM << 2a’'=8 cm, fonyckaercs MLolgafb pPacTaHy-
TOH apmaTypel onpefeasiTh 1o Gopmyne (26):

kaneM 1,15-1.9,5.105
Fa=mRa(ho—a) = T12700@1 —4 200 o,
[Tpuaumaem F,=24,63 cM? (4 28 A-lI).
NMpumep 13. Laxo. }KenesoGeTOHHm’l
cevenus, b=50 cm, h=40 cn,

9JIeMEHT NPAMIYTOJIbHOTO
a=a'=4 cM, hy=236 cM; GeToH Mapku
M 300, Rnp—~135 KI‘C/CMZ, mg—l (raGn. 8); apMaTypa CHMMETpHUHAast
rnecca A-11I, Ra= R, .0=23€00 x1c/cn®, ma=1,1 (raba. 16); M=
=20 1c-M; ccepysenne Il kaacca — kn—l 15; coyeraHie Harpysox
CCHCBHGE — ne=1.
TpeGyeTcs onpejeJ uTh NJCIIAJKh CedeHHd APMATYpbl.
Pacuem. OnpenensieM BLICOTY cKaToll 30HBI Mo ¢opmyJe (22) Ges
yuera CXaToH apMmaryphl:

2kpneM
x = hy— VhO e

mgRupb

Vz 2 1,16-1.20-10°
= 36 — 36 “T1.135.50 .2 CM.
Tak kak x=11,2cm > 2a'=8 cm 1 x < Eghp=0,6-36=21,6 cm
NPOACJIBEYI0 apmaTypy noibupaem no gopmydae (26)
’ k}lﬂcM 1,15120'105 2
Fa=Fa=Ralhg—a) = 1.1-3600 (36 —4) — 181 v
ITpunumaen Fa=F,=18,47 cv® (3J 28 A-III).
Tipumep 14, Jarno. Kejie306eTOHHEIl 3J€MEHT NPSAMOYTOJbLHOTO
ceuenus, b=50 cy, h=40 cm, a=>5cm, a'=3 cM, hy=235 cM; GeTon
MapKH M300 R[‘[p—135 xre/en?, mu*l (ra6a. 8); apmatypa KJaacca
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A-111, R,=3600 grc/cM?, mIowAagk ceyeHua pPacTAHYTOH apmaTyphl
Fa=40,72 cM? (45 36), cxartoii apmaTypwl F,=3,l4cM? (4 10),
ma=1,1 (taba. 16); M=230 Tc-m; coopyxenne II] xracca — ky=1,15;
OCHOBHOE covYeTaHlle HAarpysox — ne=1.

TpeGyercsi NMpoOBepUThH NPOUHOCTb CEUCHMS.
Pacsem. OnpegensieM BBICOTY cKaroil 30HB GeTOHa H3 (hopMy-

Jbl (21) '
muR,Fy—mR, .F,

*= mgRmpb =
1,1-3600-40,72 — 1,1-3600-3, 14
= 1.135-50 = 22 o,

Tak kKak x=22 cM > §ph=0,6-35=21 cM, DIpOYHOCTb CeueHHs
nposepseM u3 ycaosus (20) npu x=§phy= 21 o
kaneM < mgRupbx (hy — 0,5x) -+ maRa.cF, (hy — @');
1,15.1-20-105<C 1-135.50.2¢ (35 — 0,5-21) - 1,1-3600-3,14 (35 —
— 3); 23-10% gkrc-cm << 38,7-10% Kre-cM, T. €. DNPOYHOCTh CEUEHHSI
ofecneyena, nJaolmajgb CEYEHHS DACTAHYTOH apMaTypHl 3aBhIIIeHA.
JI1s ofecneyeHHs fIPOUHOCTH MO NpejebHOMY COCTOSHHIO HepBoif
CpYNNb ZOCTaTOYHO HMETh Fg npn

/- o 2 l,anc/”“maRa.cF’a (ihOh‘al” _
x=hy— ‘/ hy— moRupb =2
2(1,15-1.20.10% —1,1-3600-3,147(35 — 3)] —
=35 — V352 — 1-135-50
= 0,2 cm;
MmeRy 0% + maRa_cF;l
a— maRa -
1. .50-9,2 -+ 1,1-3600-3, 14
135-5 -+ 600-3 188 ent,

= 1,1-3600

Npumep 15. Jawo. Ilpsmoyroasnoe ceuenume ¢ OQMHOYHOH apma-
Typo#t, =100 cm, A=80 cM, a=6 cmM, hy=74 cm; GeTon mMapxu M 300,
Rup=135 rre/em?, mg=1,15 (ra6a. 8); apmarypa xkuaacca A-III,
R,=3600 xrc/em®, m,=1,15 (1aba. 16); M=2320 Tc-M; coopy:KeHHE
II1 knacca — ky=1,15; coyeTaHHe Harpysok OCHOBHOe — fg==1.

TpeByercst onpefeuTh MICMUIAIL CeUeHHS PACTAHYTOH apMaTypbl.

Pacuem. Breicoty cikatoifi 30HL OeToHa ompefenasgeM Ho ¢opmy-

ae (22)

QkunoM
. 2 _ ZhHPOTT o
x = hy Vho moRupb

s 31,15-1-320-10%
=T |/ T — e o0 — = 468 ow.

Tak kKak x > §74,=0,6-74=44,4 cm, B coorsercTBud ¢ m. 3.17
PEKOMEHAYETCsST YBEJNYHTh BBICOTY CEUeHHS HJAM [IOCTABHTh CHKATYIO
apMatypy. IlocraBuM cxkaryo apMatypy kaacca A-II, mpumem a'=
=6 cM. [lromanp ceyeHHs cXKaTofi apMaTypel onpefeNHM N0 ¢opmy-
ae (27)
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’

_ kynM— meRy Eg (1—0,58,) o13 _

Fa maRa.c (g —a’)

1,15.1.890.105 — 1,15-135.0,6 (1 — 0.5-0,6)100.742
= 1.15.2700 (74 — 6)

= 5,46 cm?,

ITpumem F;:7,07 cM? (9 10).
[Mnomwans cedyennst pacTSHYTOH apMaTypbl OIPeNeJHM H3 Ycio-
Bus (28)

m6Rnp§Rbh0 + maRa.cF;
maRy

“a
- 1,15.135.0,6-100-74 4 1,15.2700-7,07

1,15-3600 = 170,4 cu2,

F 176
IMpunen Fa=176 cM? (142 40 A-111), p = bhao 100 % =gz 100=

=2,49%. Tlpouent apMHpOBaHHf OyeHbL  BeaHK; apmary -
Py Pa3MeCTHTL B OAHOM PSIAY He yAaercss. YBeJHYHM CeueHue Jo h=
=90 cm # npaMeM a=9,5 cM (MMHUMaNBHO AOTMYCTHMOe 3HayeHue NpH
aByX psaax apmatyphl d=40 mMm).

Ilpu F,=0 no ycaosuw (22)

; ]/ o 2atM
X =g 0 mgRupb

i 2-1.15-1-320-10°
— 05—/ 0.5 =T 5 g — 988 o

x=238,8 cM << Ezhy=0,6 80,6=48,3 cm. .
Maomaih CeYEHHs PACTAHYTOH apMmaTyphl ONpeAeduM u3 ycjo-
Bus (28)

mgRupbx  1.15-135.100-38.8

= = - 2
Fa="mRa [153600 = 140 o
IMpunnmaeM F,=151 cn® (2 paga no 6 40 A-110);
151
P=Tooso5 — 188 %

Hpumep 16. Jano. XKenesoGeronnnifi sJeMeHT TaBPOBOTO CEUYEHHS !
b,=3 m, h,=1,2m, h=6n, a=a'=0,15n, he=5,85 M, b=1,5wm;
M=1560 tc-m; Geron wmapru M 200, Ryp=90 kre/em®, mg=1,15
(raba. 8); apmarypa xaacca A-II, R,=2700 krc/em?,  m,=1,15
(taBa. 16); coopyxkenue | kmacca — ky=1,25; OcHOBHOe coyeraHHe
HArpysox — fig==1.

TpeGyercss mnoxo6path NpoJOJAbHYIO apMarypy.

Pacuem. TlpoBepsiem ycaosle (36)

kaneM << g Rupb;h; (hy — 0,511;1);

1,25-1-1560-10° << 1,15-92-390- 120 (585 — 0.5-120);
1950 Tc-m << 19 600 Tc- M. ¥Yci1oBHe BhlmoAHsercs, T. €. TPaHHLA CXKa-
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TOil 30HBI IPOXOAMT B mnosike. CeyeHHe DACCUMTBIBAETCS KaK MPAMO-
yroJbHOe MHPHHOA b==b =300 cMm.

Bricory cxkaro#t sonnl onpepensiemM u3 ycaosus (22)

DM 21,251 1560 _
xuho—V’2 Ll —585—1/585 —71,15-.900.3

mgR np n
X 0,11
=0,11 u; :W:W:O ,019 < Ep = 0,6 (Tabn. 20).

Tak kax x=0,11 M << 24¢'=0,3 M, naolmags ceueHHs PacTAHYTOM
apMmaTypel ompejensercs 6e3 ydyera cxKaroil apMarTypel M3 YCJIOBHSH

| MeRypba  1,15:900-3.0,11
a= maRa = 1,152,7

[puunmaem 4 60 A-11 (Fa=113,1 cm?) Ha | M mupuHbn ceve-
HuS.

Hpumep'17. Hano. )Xeneao6eToOHHBIHA 3/1eMEHT TAaBPOBOTIO CeUeHHS,
h=45cm, h, =15 cu, b'~60 eM, b=30cMm, a=a =5 cm, hy=40 cm;
Geton mapku M 400, Rnp——175 krc/cm?, mg=1 (taba. 8); apmarypa
knacca A-III, RamRa ¢=3600 Krc/cw mya=1,1 (tabn. 16); pac-
YeTHBIE nsméa}omne MOMEHTBI: €O cropoubl pe6pa M;=15Tc M, co
CTOpPOHBl MOJKH My=30 1c-M; coopyxense III kaacca — kg=1,15;
coyeTanue HArpys3soK OCHOBHOe — fic=1.

Tpebyercss onpeneauTh NJIOMIAAL CeueHHs NPOJOJBHOH apMaTypHI.

Pacuem. OnpenenseM TIpPOJONbHYIO apMarypy B peGpe. Pacuer
npou3BoAUM corsacHo 1. 3.21, mpoBepaem ycnoBue (36):

kgteM; < mgRupb k. (hy — 0,5h));
1,15-1-15:10% < 1-175-60-15 (40 — 0,5-15);

17,3 1c-m << 51,2 Tc-M, T. €. TPaHAUA CKATOl 30HBI IPOXOAHUT B HOJKe

,
pacueT DPOM3BOAMM KaK JUiS NPSIMOYTONbHOTO CeYeHHS WMpHHOH b .

Ebvrchisicm EBCGTY cXaTch 3cnb €eTona €e3 yyeTa cxaTo#l apma-
TypH no gopmyJte (22):

‘/ 2kt

=hg— =
méRnp o
2.1,15-1. 15 108

Tak kKak x=4,4cn << 2a'=10cm u x < §ghy=0,5-40=20 cn,
LJIOIA]b CeueHMs PACTSAHYTOH apMmaTypsl B pebpe onpegensem 023
yyeTa nJjomagu cedeHHs CKATOH apMaTyphl H3 YCIOBIHA

= [10 cm2,

moRnpbnx 1.175-60-4,4
Fa=— o= "T13g00 = L7 v

ITpunumaem Fo=12,3 cm? (2 28 A-I11).

Hasnee onpegessieM NPOKOABHYIO apMaTypy B modke. PacdeT npo-
M3BOAUM KaK s NPSIMOYTOJbHOrO ceueHud wHpHHOA b=230 cM, no-
TOMY 4TO NIOJIKa HaXOJAHTCA B PACTAHYTOH 30He.
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BricotTy cxarofi 3oHB onpefleadem no dQopmyne (22) 6e3 yyera
nJomWain cxatoli apm aTypel

_ n le»—« QkHILL/M.A, —
X-—ho V 0 IT‘!@Rnpb

2.1,15.1-30-10%
=40 — ]/402 -«W223,1 cM,

Tak kak x > 2a'=2-5=10 cM, pexKomMeHAYeTcCsd OIpeNeTHTh BHICOTY
cXKaToll 30HBI 0€TOHa ¢ YYeTOM INVIONIAfH CXAaTofl apMaTypel mo gop-
Myae (24)

V n2 2 lkuncMQ — maRa,cF;; (hO — a')] -
X :.’lo — 0 fnﬁRnpb —

3 211,15.1.30-10° - 1.1.3600.12,3 (30 —5)] __
“40”]/402“ 1.175.30

= 9,4 cM,

Tak kak x=9,4 e << §3A4==0,5-40=20 cM, naomags cedenus
pacTaHyTofl apmarypul B IIO/JIKe onlpejejdeM H3 ycaoBHsT (25)

mgRy,bx + m(,ﬂRa_cF;l

a-— f'HaRa -

1.175.30.9,4 4+ 1,1.3600-12,3
= 1,1-3600

= 24,7 cm2.

Mpuuumaem Fy=24,6 cm® (47 28 A-III).

Iipumep 18. Hawno. Keneso6eToHHBIH 3JeMeHT TaBp OBOFO Ceye-
uus, h=70 cM, 5,=70cM, A =10 cn, b=30cm, a=a'=5cm, hy=
=65 cM; Geton Mmapkn M 200, Rpp=90 krc/em?, mg=1 (taba. 8);
apmartypa kuacca A-1II, Ry= Ry .c=3600 krc/cm2, ma=1,1 (taba. 16);
F,=4,52 cM® (4Q 12); Fo=24,1 cv® (3L 32); pacuernmii usrubato-
WHH MOMEHT €O CTOpOoHBI peGpa M==45 tc-M, Raacc coopyxennsa 111 —
ky=1,15; coueraHme Harpysox OCHOBHOe — fc=1

TpebGyeTcsi nNpoBepuUTh INPOYHOCTb CEUEHHS

Pacuem. OnpefensieM NoJoXeHHe IPaHHLbl CXKATOH 30HBI COTJIAcHO
n. 3.24.

Tak xak maRaFa=1,1-3600-24,1=95 500 xrc > ”ﬂﬁRnpbr’lh; -
+ maRy4.cF,=1-90-70-10 + 1,1.3600-4,52=80 800 krc, rpauuua
cxarofl 80HBH Ipoxoxur B pebpe.

Bricory cxkaroil 3ombl ompepessem H3  ycjaoBua (42)

i

MR, Fy — maRy Fa— mﬁRnp (br’I - b) hn

x= mgRupb =
_ 1.1-3600-24,1-—1,1-3600-4.52 —1.90(70 —30)10 .,
= 1.90-30 = 15,4 cv;

X < ERh0:0,60'65:39 CM.
IMpounocTs ceyeHuss mposepsaem mo ¢dopumyne (37).
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Tak &ax kyieM=1,15-1-45-10°=51,75 Te-M << mg Rupbx(hy —
— 0,5x) - mgRup (b, — b) hy (e — 0,58) + maRu.cFy (hy — a') =
= 1.90-30-15,4 (65 — 0,5-15,4) 4+ 1-90 (70 — 30) 10 (65 — 0,5 X
X 10y 4 1,1-3600-4,52 (65 — 5)=56,2 tc- M, DPOYHOCTL  CeYeHHs
obecreyena.

BHELLEHTPEHHO-C)KATBIE 3JIEMEHTH!

3.25. Pacuer ceuennii BHEUEHTPEHHO-CKATHIX KeJe306eTOHHLIX
3JeMEHTOB 1060l crMMeTpuuHoil dopmu (puc. 11, a) npu E< &y
NPOHUSBOAHTCS 1O (hOPMyJaaM:

kuticNe < mgRupSs 1+ maRa.cSa; (46)
kuneN=mgRupFg + maRy.cFy — maRuFa. (47)

3.26. BrenedTpeHHO-CXKAaThIe 3JeMEHTbl NPAMOYIOJLHOIO CEYEHHSs
(puc. 11, 6) paccumtbinaotest npu E<C Ep mi1s Gerona mapku M 400
Y HHXe 1o (opMmyJaam:

)
¥
s e
Q
Lol @
@7
/v < o
2 fo o e
=7 [T
NN
< -
Y RN \QQ’ {
3
o £ £ ﬁ‘i—\.
_’ g o Lo .\. ‘
“ é

Puc. 11. Cxema ycHJAHI M SM0pa HampsKeHHH B CeUeHWH, HOPMaJb-
HOM K TMDOROJBHOA OCH BHEHEHTPEHHO-CKATOrO JKeJe300eTOHHOTO
3JjleMeHTa, HPH pacyeTe €ro N0 NPOYHOCTH
a — nj060l cuMMeTpudHoll GopMb; G — OPAMOYrONbHOTO CeYeHUS
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kaneNe << mgRupbx (hg — 0,5%) -+ myRy oF, (hy — a'); (48)

kane N=mgRyupbx -+ maRa,cF; — my Ry Fy; (49)
npu § > &r — no ¢opmyse (48) u no dopmymnam:
kune N=mgRnpbx + maRa_cF; — my0aFy; (50)
/ X
1~
6a = \2—=2—1/R (51)
a=— 1 — ER a.

3.27. Pacuer BHEIEHTPEHHO-CXKATHIX JHUHEHHBIX VIEMEHTOB JUi0-
6ol (popMbl PH THOKOCTH lo/r>> 35 M 3JIeMEHTOB NPSMOYTONBHOTO Ce-
uenusi npu ly/h>> 10 mpom3BOAUTCS C yueTOoM Nporu6a B IJIOCKOCTH
3KCUEHTPHIIMTETA NPOJOJbHOTO YCUJHS U B HOPMaJbHOH K HeH MJIoCKo-
CTH.

Pacyer M3 NJIOCKOCTH 3KCLHEHTPHIHUTETA NPOAOJABHOH CHJILI MOXKHO
He IPON3BOAHTb, €clH THOKOCTb 3JjieMeHTa lo/r (1si upAMOYTOJLHOIO
ceueHnsi lo/h) B TMJIOCKOCTH 9KCLe HTPHIIMTETa NpeBbimaeT rHOKOCTh B
HOPMAJbHOH K HeHl IIOCKOCTH.

Bansguune mnporu6a y4YHTHIBAeTCS YMHOXKEHHEM 3KCHEHTPHIHTETA
NPOAOJBLHOIO YCHAHA OTHOCHTEIbHO LEHTpa THAMKECTH CeyeHIsl JeMeHTa

€=  Ha Ko3(pHIHEHT 1, onpelenseMbl no gopmysne

1

n= N (52)
] —
NHD
rie Ngp — yojaoBHAs KpHTHYeCKasi CHJa, BbuncaseMmas nmo (o pmyde
6.4E5[ I ( 0,11
Np =72 [k;m AR +0’1)+’”a]» (53)

rpe lo — npuHHMaeTcs no Taba. 22;
kpn— koa(duuuenT, yUHTBIBAKOWHKHA BIAMSAHHE JJIHTeNbHOTO ZeHCT-
BHA Harpy3KH Ha IPOTHO 3/JeMeHTa B NpefleIbHOM COCTOSHUY,

paBHBI
M

1
klln: 1+ Ml s (54)

M; u M — MOMEHTBl OTHOCHTE] bHO OCH, NPOXOIAIlEeH uepe3 LeHT
i 1

TAMECTH KpaHHero psjAa apMaType, pDAacIoJOKeHHOTO
Y pPAaCTAHYTOM HJIH MeHee CXATOH TpaHH NapaJsegbHO
3TOH I[@HH, COOTBETCTBEHHO OT JefiCTBHA NOJHOH Ha-
IPY3KH (NOCTOSIHHOH, AJMHTeNbHOH H KpPaTKOBPeMEeHHOI)
H OT JeHCTBHA MOCTOSHHON H JIIHTEJNbHON HArpy3ok;

t — KoadhdHUHeT, TPHHIIMAEMbIE DABHLIM €y/h, HO He MeHee
BEJTHUHHB

{
tDI]-IHZO’BM()’Ol "Tf‘-—'o,O()]mﬁRnp, (55)

slecb Rpp npunumaercs B Kre/cm2.
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Ta6baonuma 22

PacueTHast

Onupasue 3jJeMeHTOB AIMHA [,
Ipu mosHOM 3amiemaennu 060HX KOHIIOB 0,5
Ipu nosHOM 3ameMJeHHT OAHOIO KOHUA M LIAPHHPHO 0,71
HEMOBIXKHOM 3aKpernjieHHl JPYroro
[Tpu mWapHUPHO HENOABMIKHOM 3aKpelieHHH 06oux l
KOHI[OB
Ilpu onHOM NOMHOCTRIO 3alIEMJIEHHOM H OXHOM CBO- 2!
6onHOM KOHIE

I puMeyanne. I — reoMerpyyeckas JUIHHA 3JIEMEHTA.

Inst npsMOyTroJbHbIX ceveHHuit dopmyna (53) npumer BHA
0,11
17+ 01 ’
1,6Egoh | 0-1-+¢ + hy—a \?
+ np ,  (56)

Nyp = I, \2 M;Im h
(T) 3 (1 +

M,

FAe 1L — CyMMapHBIfi Ko3()@UUMEHT apMIPOBAaHHH, DaBHHMH

Fo+F,
b=

[Ipu N > Nyp peKOMEHAYeTCS YBEJNNYUThb Pa3MepHl CeyeHHS.
Baugunue nporufa MOXKHO He YUYHTHIBATL B CACRAYIOMHUX CAydasX:
a) Ans ceueHMH mi060# dopmul npu ly/r << 35;
6) ans ceuenufi npaMoyroabHol Gopmm npu [/h << 10;
B) JAsI KPYTJBIX H KOJbLEBHIX ceueHHl npH IU?D < &
r) ISt TaBPOBBIX (ABYTaBPOBHIX) ceueHHd npu lo/h << 35v.
3HaueHusn kKosbhdunueHTa v mpurumaioress no rtaba. 23.
Ilpn pacuere M3 MJOCKOCTH 3KCIEHTPHULHUTETA HPOAOABHON CHIBI
3HaUeHHe ¢, NPHHUMAETCS PABHEIM BENHUHMHE CJAYYaHHOTO 9KCHEHTPHUIH-

TeTa ep”. DKCUEHTPHIHTET e3”B Mo6oM caydae NPHHHMAETCS He MeHee

1/600 BCed MJNMHBI 3JieMeHTa HJAH AAMHB ero 4YacTH (Mexmy TOUYKaMH
3aKpenJeHus YHTHIBAEMOH B pacyere; 1/ BLICOTHI C€UYECHHSA DJEMEHTA,
1 » Y » /30

CM.

Ta6banumna 23

’ 3HayeHus v npH b;l/ b, papHOM
hy/h
> | s | s | 10 | 15 20
0,1 0,3 0,33 0,32 0,31 0,29 0,27
0,2 0,3 0,31 0,29 0,26 0,23 0,21
0,3 0,3 0,3 0.27 0,23 0,2 0,19
0,4 0,29 0,28 0,25 0,21 0,19 0,18
0,5 0,27 0,26 0,23 0,2 0,19 —
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PACUET NMPSAMOYTOJIbHbIX CEYEHH M (PHC. 11, 6)

3.28. Ilnomanb cedeHHs] NPOAOJBHOA apMaTypul omnpefedasercs
caepyomuM o6pa3om.
Briuncasiercs BecoTa cxKaroil 30HBI 6eTOHA H3 YCJIOBH]

2kgncNe
vty )/ 1 Do &)

h
rle e=eyn + —5 —a (M. m 3.27).

1) B cayuae, ecnu x << 2’ u &€ << Ep, pacuer NpOH3BOAUTCH Kak
151 CeYEHHs C OXHHOUHON apmarypoil npu F,==0 mo popmyie

ﬁlﬁRnpbx iand kH’lCN
Fa= maRa : (58)

2) B cayuae, ecin 2a’ << x << Exhy npu HaJMHYMHM H3BECTHOH CXa-
TOl apMaTyphi F 4, YTOUHSTCS BRICOTA CKaToll 30HKI GeToHa mo dop-
MyJe

. ]/fﬁ 2 [anCNe — MRy Fag (Fo—a) |_ 59)

Y=o~ e mgRupb -

Konnuectso pacTssHyTOll npPOJOJbHON apMmatyphl onpelensiercs
u3 ycaorusa (49)

mﬁRnpbx“{*maRaAcFad) - an'CN
a= maRa
Ecnu ceuenime cxkaToil apmatypel F, HeH3BECTHO Wi PaBHo F,

(ceueHne ¢ CHMMETPHUHOH apMaTypoi), M0 WAaAs ceYeHsT NPOLOAbHOIT
apMaTypsl Jonyckaercsi onpemeasTe mo dopmyde

. kaneNe'
- leaRa (ho _— a,) ’

Fa (60)
rae ¢ =e — hy 4 a’.

3) B cayuae, ecan x > Eph,, peKoMeHIyeTCs YBeJAHYUTb ceue-
e, NMOBHICHTL MaPKy OCTOHZ WM NOCTABUTL CXKATYIO apMaTypy B Xo-
JHYecTBe

o FuneNe— moRopEr (1—0,58,) bh}
2 = MaRa.olhe— @) . (61)

PactanyTas npojojbHas apMaTypa B 3TOM Clydae onpejlesserca
no dopmyae
5 deanRbhO +my R, Fa— kyn.N
a »leaRa *

(62)

Ecau F,, Beiunciennas no dopmyae (62), oTpuuaTeabHa, €€ Opu-
HIIMaloT MHHEMAJbHOH M3 KQHCTPYKTHBHBIX coof6paxeHHil, a maomanp

ceyetns F, ompeneasior no ¢opmyJe

kyn.Ne — mﬁRanR (_1 - EO) bh(é
a maRa c{hy —a’) ’
rie £,=0,85—0,0008m¢g Rup.
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Ecnu daxrnyeckas nifotiiafs ¢xkatofl apmatypnl F;d) A3 KOHCTPYK.
THBHBIX COOGpa)keHHil NPHHATA YMEeHbIIEHHOH IO CPaBHEHHIO CO 3Haue-
HileM F;, BHYHCACHHEM 1o Qopmyde (61), naomagb cedyeHRs PacTAHY-
Tofi (MeHee cxkatoil) apmaTypul, Fa onpeieisierca u3 ¢opmyast (50)
npn F;=F;¢

m6Rnpbx + MRy cFagp — kynN
a= ma0Oa

Ecau 05 u Fy noayyaloTcss oTpHLATeNbHBIMH, CKaToli apMaTyphl
’
F,4 TOCTaBICHO HEJOCTATOYHO H DEKOMEHAYETCH YBEJIHYKTbL Cedenie

HJH TOBHICHTb Mapky OGeTona.
Ecan 03 orpuuareibna, a Fy MoNoXHTENbHA, apMarypa MPHHH-
MaeTcsl IO KOHCTPYKTHBHBIM COOOpaKeHHSM.
3.29. Tlombop nnoman¥ NpojoJbHOl apMaTyphl MOXKHO BHILOJ-
HaTb W no Taba. 21 caegymomum obpaszom.
Briunicasiercst snavenne Ay
kun.Ne

B mﬁRnpbh%'

Ecnu Ag<< Ag=§x (1 — 0,6§5), cxaras apmarypa no pacue-
Ty He Tpebyetcs.

B 3aBucumoctu or sHawenns A, no Ttabm. 21 onpexeasercs V
u BhuHCAsierca Fa

(64)

0

kynieN e
Fazm—(vho ~1)_ (65)

Ecau A > Ap, pekoMeHAyercs YBeJHUHTH CeYeHHE MHJH I10CTA-
BHUTb PaCYEeTHYIO CXKaTylo apMartypy, onpefenasiemylo no gopmyJae (61),
H pPacTSHYTYIO apmatypy, onpegensemyto no dopmyne (62).

3.30. JIpoBepka NIPOYHOCTH NpPSMOYLOJLHOTC CeYeHHs C OAHHOY-
HO¥ apMaTypoH NPOU3BOJUTCS B 3aBHCHMOCTH OT BBICOTHI CKAaTOIl 30HBI
x, BBIUHCAseMOH N3 ¢opmyasl (58)

kunteN ~- maRaFa
ﬂlﬁRﬂpb ’

X =

caeaywomum o6pasom:
1) npu x<< §phy —~ us ycaosus

kgneNe <X mgRupbx (hy — 0,5x); (66)
2) npn x > Erhy — u3 YCJIOBHS
kuneNe < mgRupSr (I — 0,585) bhe. 67)

Ilpu uHesplmosinenun ycaosus (67) pexoMeuZyeTcs YBeJXHYHUTH ce-
yeHue, TOBBICHTb MapKy GeTOHa HJIH NOCTaBUTh CXKATYI0 apMaTypy B
COOTBETCTBHHU ¢ II. 3.28,

3.31. IlpoBepKa npouyHOCTH NPSMOYIOJNLHOrO CEUEHHS C ABOHHOM
apMaTypo# npou3BOANTCA B 3aBHCHMOCTH OT BLICOTHI CKaToil 30HH X,
BHgHCAAeMOll B3 dopmysn (49)

'

anCN + maRaFa - maRa.cFa
IﬂGRnpb '

X ==

caeyIomHM o6pa3son:

[
=]



1) npu x<< Eghy — u3 ycaosus (48);
2) npu x > Ephy — u3 ycaosus (61)

kuneNe << mgRuptr (1 — 0,58r) bh3 + maRa.cF; (hy = a)
M 13 YCIOBUSA
kyneNe<< mgRupbxy (he — 0,5x;) + maRg.c Fy (hy —a'), (68)

14-Eg ,
kyn.N - (“_‘1 — ) MRy Fy ~— MRy oF,
ae Xy = " 2maRaka . (69)

moRand + iy (1= Ew

Tlpu pesnnonHenun ycioBuii (61) n (68) pexomenayercs ysenu-
YuTh CedeHHe HAM UOBHCHTh MapKy OeroHa.

Pacuer TaBpoBbIX (JBYTABPOBBIX) CeueHHIf

3.32. Pacuer BHELEHTPEHHO-CXKATHIX 3JIEMEHTOB TaBPOBOIO (ABY-
TABPOBOTO) CeUeHIiss MPOU3BOLUTCH B 3aABHCHMOCTH OT IOJIOXEHHA Tpa-

HHIbI CKATOH 30HH: )
a) ecqdm TpaHmula CXaToli 30HB TPOXOXHT B TNpefetaX IIOJAKU
(puc. 10, a), 1. e. npu cobai0JaHHH YCJIOBUA

kanoNe<< mgRupbyhy, (hy — 0,5h)) (70)

pacuer NPOM3BOAMTCA KaK JAJdsl NPAMOYTOABHOTO CeYeHWs IMMKPuHOH
b== b, B coorserctBHH c¢ mm. 3.26—3,31;

6) ecnu TrpaHula c)katoi soHH npoxoiaur B pebpe (puc. 10, 6),
T. e. ycaosue (70) He BHINMOJHAETCS], pacyeT NMPOU3BOAHUTCS H3 YCJOBHSA

kuneNe<< mgRupbx (hy — 0,5%) -+ mgRup (b, — b) b, (g —
— 0,5h) -+ maRy.cFy (hy — a’). (71)

3.33. TTonGop npoROJLHOH apMaTypH NPOH3BOJNUTCS CJAEAYHIOIHM
ofpa3oM.
Briuncnsercs BblcoTa cXatof 30HBI GeToHa Npi OAHHOMHON apMa-

Type no dopmyae
y ]/h2 ShungNe_ 20y (0 —b) (B —0,5,)
X == lof—— 0 mGRnpb b .

[pu x < §xhy Heo6xoaumas MIomaxb PACTAHYTON apMaTyphl ompeje-
JisieTcsl N0 QopMyJae

m6Rnpbx + méRnph’;x (bI,‘I — b) — kyn.N
maRa :

(72)

(73)

a—=

Ilpu HeU3BeCTHOH nJOWAfW Cedenuws CKATOM apMaTyDPH NOTYCKaeTcH
IJIoWAAb CeUEHHS pacTsHyTOH apmaTypwl Fy onpeneiaTh mo ¢opmysne

a :__@M.E____,_ (74)
maR, {ho—0,5hy)

C MOCJEYIOIIM e YToyHeHHeMm mo ¢opmyaam (75) u (76).
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3 o . o
Ilpn HanMYMM H3BECTHOH C3KaTof apMaTypHl FadJ BHICOTA CXKATOM
30HLI onpejenasercs no gopmyne

x=hy— I/hl?) _ 2kuncNe +2hn (.bx’l'_ b) (h0—0,5hn) L
-

megRupb b

QmaRa.cF;d) (hO - a’J
meRupb

+ (75)

H upu x<< &ghy

meRup [ 0% + (by—b) h;] + MRy Fap — kueN

Fa = maRa] . (1)

Ecnu BHcoTa cxaToli 30HB, BHUNCIeHHas 0o Qopmynam (72)
u (75), x> Eghy, pexOMeHAYyeTCS YBEJHYATh CEYEHHE, ILOBLICHTD
MapKy GeToHa WJIH IOCTABHTL CXKAaTYIO apMatypy B KoOJH4YeCTBe

. kgneNe—mgRy Ep (1-—0,555) bh3— mgR,, (b1, — b) hyy X
=3 -
Fa MaRa.c (Bo—a’)

(7 —0.5h,) (77)

. Ilnpomanb cedeHHs] pPacTAHYTOH apMaTypHl onpejeisercs mo ¢op-
myqe (76) upu x=§phy.
Ecou Fy noxyuntcs OTpHHATeqbHOH, OHZ CTaBHTCH H3 KOHCTPYK-
THBHBIX cooOpaxeHNH HJN YTOYHSETCA H3 YCJIOBHS

mﬁRnp [bx + (b;x - b) hl"I] + maRa.cF;;cb - anCN

’naaa ?

rle x snuuchasercs no dopmyte (76), a 04 — no ¢opmyae (51).
Ecnu 0,4 v Fy nodydaroTcsi OTPpHULATENbHBIMH, CXAaTOH apMmaTyphl

’
Fa(‘b TNIOCTABJMEHO HEAOCTATOYHO H pPEeKOMEHAYeTCs YBCJIHYHTH CceueHue

HJIH TIOBBICHTb MapKy GeToHa.

Ecan 04 orpunatenbHa, a F, NOJOXHTeNIbHA, apMaTypa NpHHH-
Maercs [0 KOHCTPYKTHBHEIM COOGPaXKEHHAM.

3.34. IlpoBepka TPOYHOCTH TaBPOBOrO (ABYTaABPOBOLO) CcedeHHS
C OZHHOYHOH apMatypoll IPOH3BOAHTCS:

’ ’,
a) npu kuncN -+ maRaFa<{ mgRupb h, — Kak ana  mpsiMo-
o 14
YTONBHOrO cedenusi mupunoll b=>b » coorsercruu ¢ n. 3.30;

’ ’
6) npu  kyneN -+ maRyFq > mgRupb s, — B 3aBHCHMOCTH
OT BLICOTH CXKaTOH 30HH, BhIUHCAdeMoll M3 dopmynawt (73),

kHﬂCN + maRaFa - mGRnp (bl; - b) h;
megRupb

X =

caepyoum o6paszom:
1) npu x< Ephy — 13 yeaosua
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kane Ne << g Rupbx (ho— 0,5x) -+ mgRup (b, — b) A, (hy —
— 0,5h.); (79)

2) upn x > Ephy — us ycioBHS

kuneNe<< mgRupSr (1 — 0,55r) bag -+ mgRup (b, — b) h_(he —

— 0,5h,). (80)

Ilpn HeBmnonHeHHH yesopus (80) pPeKOMEHAYeTcs YBEJHUYUTh Ce-

YeHHe, NOBLICHTh MapKy GeToHa HJIH I[IOCTABHTBH CXKATYI0 apMaTypy
B COOTBeTCTBHH ¢ m. 3.33.

3.35. IlpoBepka HpOYHOCTH 3/EMEHTOB TABPOBOIO (ABYTaBPOBOTO)
CeueHus: ¢ ABOHHOH apmarypoli MpPOH3BOAUTCA:

a) mpn kyneN -+ myRaFa < mgRupbhy -+ maRy.oF, —  xax
A npSIMOYTOJBHOTO  CeqeHYMs IMHPUHOH b=b;I B COOTBETCTBUH
c o 3.31;

6) mpu kyneN + maRyFa > mﬁRnpr’Ih; -+ maRa.cF; — B 3a-
BHCHMOCTH OT BBLICOTHI CXKaTOH 30HMBI, onpefpensieMol u3 ¢opmynsr (76)
ky e N+ my Ry Fu—my Ra o Fa— Mg Rup (63— 0) by

mg Rnpb ’

X =

crenyiomuM o6pas’om:
1) npu x< Exhy — n2 ycaosusg (71);
2) npu x > Erhy — u3 yeaosnsa (77)
kgneNe < mgRupSp (I — 0,58g) bhl -+ msRup (b;I — b) h['I (he —
— 0,5h) + maRq.cFy (hy — @)
HJH H3 yCJIOBIIS

kyneNe<C mg Rupbxy (hg — 0,5x;) - mg Rup (b:1 — b) h; (hy —

— 0,5h,) + maRa.cF, (b — @), (81)
rpe
14 ¢ , . '
anCN+ [ — zl}_‘; ’naRaFﬂ'_maRa.cFa“_mGRnp (bn_b>,hn

Xy = 2mia Ra Fa (82)

Mo Rito b R T— 8

INpu weswmoauenun yecaosuit (77) u (81) pekomenayeTcs yBesH-
YuTbL CedyeHle HJIM DOBLICHTL MapkKy OeTona.

Mpumepw pacuera K nm. 3.25—3.35

Npumep 19. [Jano. BHeUeHTPEHHO-CHKATHH KeNe306eTOHHBIA 3Je-
MEHT TpAMOYTOJbHOro cewenus, h=2wm, hy=1,85 M, a=a'=0,15u,
b=1 n; pacuernble ycmausg: M=156 tc.m, N==48 1c; Geton Mapru
M 200, Rup=90 krc/em?, mg=1,15 (trabu. 8); apmarypa raacca A-I11,
Ra=3600 krc/cm?, m,=1,15 (raba. 16); coopyxenue I xJjacca —
ky=1,25 (0. 1.2); ocnoBHOe COUeTaHIle HArpysok — ne=1 (1. 1.2);
ri6kocts l/h << 10 (m=1). .

Tpe6yeTcst onpeleuTs NAONaJb CEYEHHUS HPORONILHONH apMaTypbhl.

Pacuem. OupelessieM 3SKCLIeHTPHUUTET
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=4,1 M,

OnpegesnsieM BEICOTY CXKaTOlf 30HH GeToHa Ge3 yyera cxkarodl apma-
TypH 1o ¢opmyie (57)

2kuyticNe
2 VHI'C =
x=hy— Vh E e

51,05.1.48.4, 1108 _ _
- 185—]/1852— 1% 90,100 13,3 cm;
x 13.3

g.:—ho—:—l—s—g— = 0,07 <&z = 0,6 (Taba. 20),

Tak kax x==13,3 cm <C 2a’==30 cM, mromaigb CedeHHsi DACTIHY-
TOk apmatypnl onpefedsieM H3 ycaous (58)
meRupbx — kunt N

F‘ == o
a MmaRa

1,15-90-100-13,3 — 1,25-.1.48-1C3
= T,15-3600 = 18,6 cv.

IMpuuumaem 3 28 A-II1 (18,5 cm?®).

Ipumep 20. [ano. BHelleHTpeHHO-cXKaThl Xese306eToHHBI 3ie-
MEHT I[IPSMOYTOJBHOTO CcedeHHs, h=2wm; hy=1,9 M, a=a'=0,1m;
b=1m; M=8101c-M, N=660T1c; Geron mapku M 200, Rpp=
=90 KI‘C/CM, me=1, (5 (ra6a. 8); apmarypa KJjacca A-TI, Ra=4
=2700 krc/cm?, ma=1,15 (ta6ma. 16); coopyxkenue 1 kaacca — ky=
=1,25 (m. 12) OCHOBHOE coueTanme Harpysok — ne=1 {(n.1.2);
rHGKOCTD lo/h< 10 (m=1).

Tpe6yeTcst onpefe/auTh NJACIALL CeYeHHSI NPOLOJALHON apMaTyphl.

Pacwem. Onpepensem axcueHTpnumeT

M 810

EO:TV**‘(56—0:123M e=em-+—5" 2 53—1231‘}"—-
—0,1 =2,13 M.

OnpenessteM BHICOTY cXaTtoif 30HLI 6eToOHA Kak AJsi CeUeHHs C OJH-
HOUHOH apmarypoll u3 ycaoBus (57)

QkunCNe
_ . 2 .
= hy Vh Py = 1.9

_ 31,25-1.6602,13
]/1‘92‘ Ti5o00.1 = Hw

Tax kak x=1,44 M > Ephy==0,6-1,9=1,14 M, B COOTBETCIBHH
¢ n. 3.28 pekoMeHAYeTcsl YBeJNUHTh CeyeHlle, HOBEICHTh MapKy GeToHa
WIH NOCTaBHTh CXKATYIO apMaTypy B KOJHYeCTBe

, kynNe— mgR, Ep (1—0.53,) b hj B
Faq= maRa. ¢ (hy —a’) -
1,25-1-660.2,13—1,15.900-0,6 (1 —0.5.0.6) 11,62

- T,15-27000 (1,9 — 0, 1) = 35 one,

[Mromaxs pacTsaryTod apmaTypbl oupededsieM H3 ycaosust (62)
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meR pEpblg + MRy Fy— kyn.N

a= maRy =
_ 1,15-90.0,6-100-190 -+ 1,15-2700.35— 1,25.1.660. 103
- 1,15.2700 =
= 149 cm2,

Tpurnmaen F,=40,7 cx® (42 36 A-11); Fa=157,1 o2 (82 50 A-II).
Npumep 21. Jlano. BHeleHTPEHHO-CXKATHI Kede300eTOHHBIN 3/e-
MEeHT NpsMOyroabHoro ceuennust, =050 cm, h=40 cq, a=a'=4 cn,
hy=36 cm; Gerom mapgkr M 300, Rpp=135 xrc/em®, FEg=
=290 000 xrc/cm®, mg=1; apmatypa kiaacca A-IIl, R,=R, .=
=3600 krc/cm®, E,=2 000 000 xrc/em®, m,=1,1; Fa=19,64 cm?
(4 25); F,=9,82 cm?® (24J 25); npojombEasi cuia M HIrHGaOMKH
MOMEHT OT NOCTOSHHBIX M JIJHTEJbHBIX HArpy3ok N=16Tc, M=
=20 tc-mM; pacwetHas minHa [;=8 M; coopykenue Il kmacca —
kp=1,15; coyeraHWe HarpysoK OCHOBHOE — ne=l.
TpeGyercs OpPOBEPHTL NPOYHOCTL CRYEHMA,
Pacuem. OnpelenseMm THOKOCTH B HJOCKOCTH JNefiCTBHs MOMEHTa
A 800
T Ti0 & 20> 10

H B IIJIOCKOCTH, nepneHanKyanHoi'{ IIJIOCKOCTH JieficTBlIl MOMeHTa,

HZL._SOO 0
b _ 50 216>1 .

Tubkocth B HMJIOCKOCTH JaHCTBHS MOMEHTa (B IJIOCKOCTH 3KCILeH-
TpUIlMTETAa TNpPOJOJBHOH CHJB)) NpPEeBLIUAET FHOKOCTE B HOPMajibHOH
K Hell IJIOCKOCTH Y NPEeBBIIAeT KPUTUUECKY BeluuuHy. CoraacHo
n. 3.27, pacyeT NpPOuU3BOAMM C YyueToM Iiporu6a 3jeMeHTa TOJbKO
B IIJOCKOCTH JeHCTBHA MOMEHTa.

Haa oupepenenuss Nyp BuuuCIIEM

Fat F, Ea  19,6449.82 2000000

W= ——p Ty 5040 200000 — Ol
M 20-10%
€y :W‘=mf—125cm,
Tax xax
e 125 /

800
=0,5—0,01 <5 — 0,001-1-135 = 0,165,

npurnMaeMm {==3,1;
My=M?}"=20 1c- M.
Torna no ¢opmysae (56)
0,11 i
1,6Egbh o1xrTO hy—a’ \2
(lo/M)2 M ) + un (——'—-—’—) =

Nyp =
1

3(1-1- N
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0,11
1,6-290000.50-40 [o,1+3,1+°’1 ’36_4)2] e
(@o_z 30+ 1) 0 (ﬁ 1075 =
iy )
— 200.3 c.

Onpenensiem koddpduuuent 7 1no dQopmyae (52)
I
M= lN = 5 — 1,087,
=N 72003

TOrJa SKCLUEHTPHIUTET ¢ yueToM Iporuba

h 40
e=eM-+ 5 —a= [25-1,087—{—7—4: 151,9 cmM,

Boicory c¢XaTol 30uBL onpepensieM u3 ycnosus (49)
anCN—*— maRaFa'ﬁ MR, Fa
mgRupb

_1,15.1-16000 4 1,1-3600-19,64 — 1,1-3600-9,82 54
= 1-135.50 = 0.% oM.

X =

Tak kak x << Ephy=0,6-36==21,6 cM, npoOUHOCTH CeyeHHs IPO-
BEpsieM H3 ycijoBHs (48) )

mgRupbx  (hy — 0,5x) - maRu.cF, (g — a') = kgnche;
f1.135.50-8,4 (36 — 0,5-8,4) -+ 1,1.3600-9,82 (36 — 4)] 10—°=
=30,3 Tc-m > 1,15-1.16-1,519=27,9 Tc-M, T. €&, HPOYHOCTb CeUeHHS
obecneyeHa.

Mpumep 22. Jano. BHeleHTPeHHO-CXKaTHIl XKene306eTOHHBI 3ie-
MEHT npsAMOYTOJLHOTO ceuenusi, b=60 em, £A=50 cM, a=a’'=4 cm,
hy=46 cM; Getonm mapxu M 300, Rup=135 krc/em?, mg=1, Eg=
=290 000 krc/cm?; apmaTtypa cumMerpuunas kaacca A-III, Ry=
=R, .c=3600 xrc/cm?, my=1,1, Ez=2 000 000 krc/cM;, npogosbuas
CHJla H HM3THUOGAmKI MOMEHT OT IOCTOSIHHBIX M JUTHTeNbHHX Harpysok
N=701c, M=30rT1Cc-M; lp=6mM; coopyxenue IIl xkaacca — ky=
=1,15;, coveTanue HarpysoK OCHOBHO€ — fl¢==1].

TpebyeTcss onpefesuTh IVIOUWAAb CeUeHHs apMaTypHl.

Pacuem. OupepensieM THOKOCTH

ly 600 Iy 600
—h—z—so—.—:12>10 H —})—-——6—0——:10_

{ { !
Tak xax -}% =12> -5°- u —ho— > 10, pacyer NPOU3BOJUM C YUETOM

nporu6a sjeMenTa B IIOCKOCTH SKCIEHTPHUHTETA.
JAns  onpeneiesHs Ngp BBYHCIASEM

M 3000000_4 9 cn: ey 42,9 )
€y = N = 70000 — 2,9 em; t= = E0 = 0,86;
/
type = 0,5 —0,01 ",'f‘—O,OOlm5Rnp=

3(0,25) 3ax. 466 65



600
50
TaKk Kak !> fypy, npueEuMaem ¢=0,86;

Eq 2 000 000
n="F, = 200000 = 0% M= M{"=M=30rcw,

=0,5—10,01 ~~0,001-1.135 = 0,245,

[I0CKOJIbKY IJIOWaAb CedeHusd apMaTyphl HEH3BecTHa, B IEPBOM IIpH -
Onmxkesnn npumem P=0,01.
Torpa no dopmy.ie (56)

§
[0 ’
1.6Egbh | O1F7 hg—a' \2 | _
T ol
1,6-290000-60-50 [ 0,1 0,8 T%! 16—4\° |
(600)2 | sa+n 190075
50

*x 10—3 = 811 T1c.
Onpenensiem xo3hdunuentT 1 no ¢gopmyse (52)
1 1
P A
Nup 811

TOTA4 SKCHEHTPHLUTET C YYeToM Iporuéa

= 1,095,

h 50
e:eon—]——2—~—a:42,9-1,095+—-2——~—4-_—_68 cM:

e’ =e—hy+a =68—46-+44 =26 cM,
Onpemensiem BHICOTY cxkaToif 30HH To (opmyae (57)

Qkgn.Ne
. — Dt i Vi
= ho Vho m(jRnpb

2-1,15-1.70 000.68
=46~V462~ 1.135.60 = 18,3 cm;
x=18,3 cM > 22'=2-4=8 cm; x << ERhy=0,6-46==27,6 cm.
Mnomans cevenuss apMaTypsl onpefeasieM no Qopmynae (60)
, kynoNe’ 1,15-1-70 000-26
Fa=Fa= "0 Ra (ho—a) = T,1.3600 (46 —4)

= 13,85 cm2,

Fa--Fy 13,85 13,85
bh = 60-50
JYYEHHOe apMHDOBaHHE IIGYTH HE OIJHYaeTcs OT NMPHHATOTO B HEPBOM

npubanKeHuu npu omnpefenesun  Ngp (v=0,01).
Ilpunumaem Fpa=F,=14,7 cM® (3 25 A-11I).

Omnpenensem p=

= 0,009, 1. e. mo-
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Mpumep 23. Hano. KeseszoGerouunlil sjgeMeHT TaBpOBOIo ceye-
nus, b=30 cm, h==80 cM, b, =150 cm, h, =15 cm, a=a’=5 cu, ho--
=75 cm; OerToH MapkH M 300, Rnp-135 kre/em?, mp=1,
=290 000 krc/cm?; apmarypa kiaacca A-III, Ra=Ra.c==3600 Krc/cm"‘
E,=2 000 000 grc/cm?, ma=1,1; pacuersas anuHa lp==10 M; coopy-
xkeune Il kmacca — kH=1,15 coyeTaHle Harpysox OCHOBHOE —
Ne=— 1.

Pacuernrle ycuians:

Co CTOpoHBl pefpa — M3THGaOWNi MOMEHT, pacTAruBawmuil ped-
po, MP=55 Tc-m;

CO CTOPOHBI IOJKH — H3ruGamomuf MOMEHT, PaCTACHBAKIHHA
NOJKY, OT MOCTOAIHLIX I AMUTEABHBIX HArPy30K Min=50 TC+M, OT KparT-

KOBPeMEeHHBIX Harpyso0k MrI =30 Tc-M; NpoAOJbHAA CHJA: OT II0-
CTOAHHBIX- [l QJHTeIbHBIX Harpysoxk Nyn;==60 1c, oT KpaTKoBpeMeHHbIX
Harpysok Nyz=10 TC.

TpebyeTcs onpemeaiTh NIOWALH PAacTIHYTON apMaTyphl.

Pacvern. OnpejensieM IJIOMaJb CEUEHIS DPACTAHYTOH apMaryphl
B peb6pe.

CeueHHe DACCYHTHIBAEM KaK TaBPOBOE C 1OJKOH B CXAaToH 30He.

TlpoBepsiem yenosue (36).

Tak xak mﬁRnpbn (ho — 0,58))=1.135.150-15 (75 — 0,5 X
X 15) 10—5=205 ¢ M > ancMP-—l 15 1.55=63,4 Tc- M, pacuer mpo-
H3BOJMM KaK JJISI IIPSIMOYLOJNBHOIrO cedenus wupuHofl b==b =150 cm.

Bricory cxarofi sounl Getona onpejensiem 6e3 yuera ckKarToll apMaTypH
mo ¢dopmyne (22)

2kgncMP
x= ho—Vh R = 15—

5.1.15.1.55.108
V752“ T.135.10 = 4:3 oM.

Tak kak x << 22'=2.5=10 cM, mIowaxb ceueHHd PaCTAHYTOH
apMatyphl onpeniensieM 6e3 yuyera cKaToii apmaTypnl no dopmyae (23)

meRupbx _ 1-135-150-4,3
maRa  1,1-3600

Ipunumaem B pebpe Fy=24,18 cm? (3@ 32 A-III).

Onpegensiev IVIOMANb CEUEHHst PACTAHYTOH apMaTyphi B HoJKe.

Ceyenne pacCYHTEIBaEM Kak NPSMOYTOJNbHOE LIHPHHOH b=30 cwM,
IIOCKOJLKY NMOJIKa TaBpa HaXOAHTCS B DacTAHYTOH 30He.

l 1000
Tax kak —- = go =12,5> 35v = 10,3 (cm. Ta6r. 23 u m.

Fa= = 29cm2,

3.27), pacueT NPONBBOJMM C Y4eToM nporuba 3JeMeHTa.
Jlns onpeue.ﬂel{ns Nyp BBIUHCIAEM:

F=150-15 -}~ 30-65=4200 cm?;

CTATHYeCKHH MOMEHT OTHOCHTeJNbHO HHXKHEH TIpaHH noJKd S=
=150-15-7,5 - 30-65-47,5=109 500 cm?;
paccTosiHie OT HHxHell TPaHM IOJKM JO LeHTpa TAXKECTH CeueHHsd

S 1095% ‘
Il T
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YCHJIHS OT NMOJIHOHW HArpy3xkd (IOCTO IHHOM, AJIUTENbHOR M KPaTKO-
EpeMeHHOM)

N=Nga+Ngp=60+10=70 1c; M =M + My, =
=50+ 30 =80 Tc.m;

M 8 000 000 114,3
=€ =N ="70000 = 114,3 cm; t—T=—8‘()—= 1,43;

Lo
tyuny == 0.5 —0,01 h ~—0,001mgRnp = 0,5 — 0,01 ~5—
—0,001-1.135 = 0,24
Tax xakt = e—ff> tyun. OpuHUMaeM {==1,43;

150.153
l=—7—+ 150. 15(26——

15 \2 | 30.65
2 ) T

65

2
—“) = 2400 200 cm¥;

-+ 30.65 (80-26-— 5

ZanaeMca I0IMAABIO CEdeHHS apMATYphl, PACHONOKEHHOH CO CTOPOHB!
pactauyTcil  rpaHu ceuenHs Fy=20 cm?;

[4==24,13 (80 — 26 — 5)* 4 20 (26 — 5)*=66 820 cmt,
 Ea_ 2000000 _
"="Fs ~ 290000 = 9%

MOMEHTHI BHEIUHHX CHJ OTHOCHTEJIbHO PacTAHYTOH apmaryphl
COOTBETCTBEHHO OT [OJHOH W JJHTeNbHBIX Harpy3ok M;=M +

+ N (51 — a)=80 + 70 (0,26 — 0,05)=94,7 rc-n; ~ MP'=M] +

+ Npx (41 — @)=50 4 60 (0,26 — 0,05)=62,6 1c- M,
TOrAa

6,4 I 0,11
Ner =" Mllln(01+t+01)+n[a =

My

6,4-290 000 [ 2400200 0,11
= 10002 [ 62,6 ( 0o T+143 T 1)4—6 9. 66820]

94,7
= 1320 c,
Onpenensem koshduyuent 1

1 1
%7 '— T
DKCUEHTPHIHUTET C YueToM nporu6a

e=eM -+ y; — a=114,3.1,05 + 26 — 5=141 cm.
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BricoTy cxkaroli 30HBI OnpefensieM € yYeToM CXKATOH apMaTy pHi
o dopmyJae (59)

l/ R 2 |kyn.Ne—mR, F,(hy—a') _
*= ho - ho__ mgRupb
211,15.1.70000- 141 —-1.1-3600-24‘13(75—-5)]____
:75“]/752* 1.135-30
=17,2 cM > 20" =10 cm,

Tak kag x << §phy=0,6.75=45 cuM, mIoWasb cedeHHss apMaTypH
onpegeasieM no dopmysae (49)

mﬁRnpbx + maRa.cF; - kﬁncN

a= maRa
_1.135-30-17,2 4-1,1-3600-24.13 — 1,15-1.70 000 L4 o
- 1,1-3600 = 21,4 com2.

Ipunumaem Fp=22,8 cM® (6 22 A-I1I), yro npUMepHO paBHO
paHee mpuHATOR Fa=20 cm2.

OKoHUATeJLHO HPHHMMaeM  apMaTypy B pebpe Fa p=24,13 cm?
(37 32 A-111), B noaxe Fa.n=22,8 cv® (6L 22 A-III).

IIEHTPAJIbHO-PACTSHYTBIE 3JIEMEHTbI

3.36. Pacuer 1eHTPaNbHO-DACTAHYTHIX XKeJe300€TOHHBIX 3JleMeH-
TOB TNPOU3BOAUTCH NO (hopmyJie

anGN< maRaFa- (83)

3.37. Pacuer NpPOYHOCTH HA pACTSKeHHe CTajermene300eTOHHBIX
Q60JI0UeK KPYIVIBIX BOJOBONOB MPH AECTBHH PABRHOMEPHOTO BHYTpeH-
HEro faplleHHs BOJABI NPOH3BOAHTCH To (dopmyJie

kanc N<{ ma (RaFa + RF,), (84)

rie N — ycunue B 060JI09Ke OT THAPOCTATHUECKOTO AABJEHHUST C yde-
TOM THAPOAUHAMHYECKOH COCTaBJsiomef;

Fou R — COOTBeTCTBEHHO IUIOMAlb CeUeHNsl H pacueTHOE CONPOTHB-
JICHHE PACTSKEHHIO CTAJbHOH 0O6O0JOYKH, OIpeReasieMoe
B coorBerterpuM ¢ raasoit CHull 11-93-81 «Craiabnsie KoH -
cTtpyknan. HoOpMEI NPoeKTHPOBAHHSS.

PeroMennyercss npHHEMATh F, MHHEMAJbHOR 1O YCJAOBHSIM TpaHC-
(IOPTUPOBAHUSA K MOHTAXd 0G0NOUKH. ECIH NPHHATAS] MHHHMAALHAS
TOJIIHHA CTadbHOll 06osouku Bocnpuhnmaer 100 % wnamopa u Godee
(HanmpuMep, Ha BepXHHMX Y4YacTKax BOJOBOJNOB), apmaTypa CTaBUTCSH
M0 KOHCTPYKTHBHBIM COOOpakeHUsIM B COOTRETCTBMH ¢ I. 6.17 raasn
CHulIl 11-56-77 wuan n. 6.20 macrosmero Pyxosoficrsa.

BHEUIEHTPEHHO-PACTSAHYTBIE 3JIEMEHTBI

3.38. Pacuer BHELEHTPEHHO-PACTSIHYTHIX KeJe300eTOHHBIX 3Jle-
MEHTOB JI0G0# cHMMEeTpHUHOA (GOPMBl IIPOH3BOSUTCH:
a) P MANKIX DKCUESHTPUUMTETAX, eciu cuiaa N HpHioxKeHa

3 3ak. 466 69



fg

S Kotz
1Y =
— ] fufz
S
g
: L Y W @,
8 g—%{;@
;,T =S

w S %

Puc. 12, Cxema ycuiuii W 3M0pa HanpsKeHHH B CeYeHHH, HODMaJfb-
HOM K MpOJOJbHOH OCH BHELEHTPEHHO-PACTSIHYTOro XeJje306eroHHO-
ro 3JAeMEHTa, NPH pacueTte €ro no IpPoYHOCTH

a — npojospHaa cHJa N npujoxeHa MexXAy paBHOAeHcTBYOMHUMH YCHAH B
apmarype A 1 A’; 6 — npoOROABHALA ciNa N NMPHJIOKeHa 32 IpeAesiaMHu PACCTOSIHUSA
MeXAY paBHoAelicTBYIOIIHMH YCHAHA B apmarype A u A

a/

N

MEXNYy paBHOACHCTBYIOIHMH YCHJAHE B apMartype (pHuc. 12, a), no ¢op-
MyJnam:
kyneNe<< maRaSa; (85)

kghe Ne' < maRa (86)

6) npu GOJBIIHX SKCUEHTPHIHTETAX, ecAu cHaa N npuﬂomeﬂa
3a npejenaMu PacCTosIHHA -MEXAY paBHO}leHCTByIOU.mMH yCHJIPIH B ap-
marype (puc. 12, 6), nmo d¢opmyaam:

kuneNe<C mgRupSs -+ maRa.c Sa; (87)
katic N=maRaFa — maRa.c F, — mgRupFs. (88)

PACYET NPSIMOYIOJIbHbIX CEUYEHH

3.39. Pacuer BHeUEHTPEHHO-PacCTAHYTHIX 3JEMEHTOB INPAMOYIOJMb-

HOTO CeYeHHS NPOUIBOLHTCH:
a) IPH MaJblX S3KCHEHTPHIMTETax, ecau chjaa N MpHIOKeHA MEXK-

Iy paBHOJEHCTBYIOINUMHK YCHUAHH B apMmatype, no dopMynaam:
kancNe<< maRaF, (hy — a'); (89)
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kuncNe’< maRaFg (ho - a,)7 (90)

h h
e="5"—rf—0; e’_~=e‘,+—§~~—a’-

rpe

]

6) upn OGOABIIMX SKCUEHTPULUTETAX, ecAK cuaa N NpHIOKEHA
8a mpepesaM# DACCTOAHHSA MeXAY PaBHOXSHCTBYOU{HMH ycu/uii B ap-
MaType, B 3aBHCHMOCTH OT COOTHOLICHHS

X
Ez hG v
npu E<< &y no gopmyaam:
kuno Ne<< mgRupbx (hy — 0,5%) + maRa.c Fy (hy —a');  (91)
kﬂflcN—_——’maRaFa —_ maRa_cFa — maRnpbx; (92)

npu & > & — no tem ke dopmyaam, npunuman x=Eg/h,.

3.40. KouaHuecTBO NpoXOJAbHON aPMATYPE B CEUEHHAX C GOJbLIHMH
SKCHEHTPHIUTETAMHE OTDEJEJAeICs CJAeylomuM o6pasom.

Briuncasiercs BeicoTa cKaToff 30HBI 6eToHa n3 ycsaoBus (57)

2kuncNe h
x=h, Vh2 —”—%ﬁi——‘, rie e=ey— 5 +a,

Hanee BO3MOXKHH TpH BapHaHTA pacdera:
1) B cayuae, ecau x << 2a” u § << &y, pacuer NPOHBBOAMTCH Kak
AJsl ceueHHs C ONMHOYHOIN apmaTtypol npH F =0 no dopmyne

ﬂlﬁRr{pb}C + kHI’LCN .
maRa ?

Fa= (93)

2) B cayuae, ecin 20’ < x<{ Ejhy npu sajanHoil muomann ceue-
HHS cKaToli apmatypel F,, YTOUHA€TCH BEICOTAa CKaTOH 30HH 6GeTOHA
no gopmyne

I/h2 [ utcNe — maRa.cF;] (\hOM a,)]
x= ho o 0 iTlﬁRnpb

Koanuecrso pacTsHyTo# Npojo/ibHON apMaTyphl OIpeAesercs
u3 ycjaosus (92)

| mgRygbx + MaRy Fo—+ kyntcN
a— maRa .

Ecin ceuenne cxaTtolt apmarypel F, HeusBeCTHO HJH DaBHO Fg
(ceuenme ¢ CHMMETPHUYHOH apmarypoil), MIOIajb CeYeHHS NMPOAOJbHOI}
apMaTyphl JonyckKaeTcs onpefeaaTb o dopmyae
kaneN (e f-ho—a')

maRa (ho—a’)

3) ectn x > Ephy, peKOMeHJYETCH YBeNHUHTH CEUEHHWe, INOBH-
CHTh MapKy GeToHa WJIH NMOCTABHTb CXKATYI0 apMaTypy, onpejelsieMyio
no dopmyae (61).

ITnomans ceyenus pacTguyTofi apMaTyphl onpefessiercsl H3 YCJIOBHS

Fa—= (94)
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méRanRbhO + maRa.cF; + kl-incN
a= maRa ¢

3.41. TloxGop momanl NpoNOJBHON apMaTyphl MO XHO BHITOJ-
HATh U IO Tabu. 21 caexyioumium o6pasonr.

Briuncisiercst 3HaueHue Ay no ¢opmyde (64).
Ecau Ag<C Ap=E§p (1 — 0,58p), cxkaras apmarypa no pacuery
He tpebyercs. )

B saBucumocTy or snauenusi Ay mo raba. 21 onpepensiercsa vV H BHI-
YHCIIAeTCS

(95)

kuneN e
Fo= e (S +1)- @)

Ecan Ay> Ap, pekoMenjyercs yBEJNWUHTh CedeHHEe HJHM 0OCTa-
BHTb CXKATYI0 apMaTypy, onpejensemylo no dopmyne (61), u pacrs-
HYTYI0 apMmaTypy, onpefensiemyno mo dQopwmynae (95).

3.42. Ilposepka NPOYHOCTH HPSMOYIOJBHOTO ceYeHUsT ¢ OLHHOY-
HOH apMaTypol npy 6oJbUIOM KCHEHTPHIHTeTe NPOUSBOLHTCS B 3aBH-
CHMOCTH OT BBEICOTH CXKaTofi 30HH GeTOHa, BEIUHCAseMol H3 YesroBus (93)

maRaFa — kaneN
mﬁRnpb 4

ClIepyIOmMHUM o6pas3oM:

1) npu x << 0 peKOMeHIyeTcsl YBeJNMUYHTh IVIOMaAb CeYeHHd apMa-
Typh Fg;

2) npu 0 < x << 20’ — M3 ycnOBHA

anGN (ﬂ + ho — O,SJC) < maRaFa (ho — 0,5)5); (97)

3) npu 20’ << x<< Ephy — us yeaosus (66);

4) npu x > Eghy — u3 ycaosua (67).

Ilpu HeBuimosneHHu ycaosus (67) peKoMeHAYeTCs YBEJAMYHTL ce-
UeHHe HJIM TOCTaBHTb CXKATYI0 apMaTypy B cooTBeTcTBHE ¢ 1. 3.40.

3.43. IlpoBepka npoYHOCTH NPSMOYTOJBHOYO ceYeHHs C JBONHOH
apMa Typofi npH GoJbLIOM SKCUEHTPHLIITETe NPOM3BOJHTCS B 3SaBHCH-
MOCTH OT BBICOTHI C3KATOH S0HBI 6eTOHA, BhYUCAsSeMoil U3 GopmyJnl (92)

MR, Fy ~~maRa.cF; — kyn.N
mgRupb ’

X =
caeayIIuM 06pasom:
1) npu x << 22’ — n3 ycuaosua (94)
kalcN (e + ho — a')< My RaFa (/’to — (l,);
2) npu 2a’ << << §rhy — u3 ycuosus (91);
3) npu x> Ezhy —u3 ycaoBus (61)
kaneNe<< mgRupkg (1 — 0,58g) bhj -+ maRa.cF, (b — ).
Tlpu HeBHOoOAHeHHH ycioBusl (61) pekomengyercss YBEeJIHYHTD ce-

YeHne.
IIpamepnl pacyera K mn. 3.36—3.43

Mpumep 24. Jlano. BHenentTpeHHO-pPACTSHYTHIH }KEJIESOIGETOHHblﬁ
5J1eMEeHT IPSAMOYTOJBbHOTO ceuenns, A=2 u, hy=1,85 M, a=a'=0,15 u,
b=1™; pacuernne ycmaus Np=125Tc, M=75 1c.M; O€TOH Mapkn
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M 200, Ryp=90 krc/cn?, mg=1,15 (ta6a. 8); apmatypa xaacca A-111,

Ry=3600 xrc/cM?, ma=1,15 (1aban. 16); coopymxenue 1 xaacca —

ka=1,25 (n. 1.2); ocHOBHOe coueTayme Harpysok — n=1 (m. 1.2).
Tpebyerca onpefelnTh MJIOMaib CedeHHs OPOJOJBHOH apMaTyphbl.
Pacuem. OnpegnensieM 5KCLUEHTPHIHTET

M 7 h 2
eo="7 =Tog =06M< 5 —a=—75—0,15=0,85 w,

T. e. CHJA NPHJIOXKEHA MEXAY ILEeHTPaMH TIAXKECTH apMaTypsl Fa u F;;
h
e’ =7+e0~a’= 14+0,6—0,15=1,45wm;

h
e='2—~€o—a=1_0»6”“0>15:0’25 M,

[Tnomanu cevennst pacrsiHyTofl apmaTyphl ompefenswres 1o dop-
myqaam (89) u (90):

kaneNe’ 1,25.1.125-1,45. 108
Fa = Ra(ho— @) = T,15:3600 (185 —15) = 52:3 %
, kanoNe 1,25.1.195.0,25. 105

Fo= R ho—a) — T1,15.3600 (18 —15) — 26 ev™.

Npunumaem Fa=34 cm? (3,33 36 A-I11); F,=6,7 cu® (3,33)
& 16 A-I1D).

Mpumep 25. [Jano. BHEUEHTPEHHO-PACTSIHYTHIH 3Kesne306eTOHHbL
3/1eMEHT NpPSIMOYTOJbHOrO ceueHus, =2 M, hy=1,85 M; a=a’'=1,15m;
b=1 m; N=118,8 1¢ (c yuerom mporusoxaBienus); M==224 Tc-M; Ge-
Ton Mapka M 200; Rnp=90 xrc/em?; mgs=1,15 (tabn. 8); apmarypa
knacca A-II; Ra=2700 krc/cm2; ma=1,15 (ra6a. 16); coopyxeHue
IT knacca —kn=1,2 (o. 1.2); coueramne HarpysoK CTPOHTENBHOTO Ie-
puoga — ne=0,95 (m. 1.2).

Tpebyercss onpenefnTb IJOMA[AbL CEYEHHS NPOJNOJBHOA apMaTyphl.

Pacuer, OnpepensieM SKCUEHTPHIHTET

4
eo_:% 27%-: 1,89 1\1>—2'L-l"—~a=0,85 M,

T. e. cua N DpHiaoXkeHa 3a NpefeslaMi PAacCTOSHUS MeXKAy paBHOAER-
CTBYIOIHMH ycusini B apMarype Fa u Fa';

h 2
e=e)— 5 Fa= 1,89——2—4—0,15:1,04 M,

OnpegesisieM BBHICOTY C3KaTofi 30HH GerToHa H3 yctoBusi (57), Kak A4
ceyenusi ¢ OJHHOUYHON apMaTypoii

P OR—

VgV
x:ho—]/hg~~—ﬂnc-—£—:185—

mﬁRnpb
1/ 2.1.2-0,95-118.8.1,04.105
V 1852 — 1,15-90-100 =73 cm.

Tak xag x=7,3 cM < 2a'==30 cM << Ephy=0,6-185=111 cM, =He
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Puc. 13. K npn-
mepy 26

| ——KOJbLEBas ap-

Marypa, 2—cranb-

pass oGonouka

o6xoxpuMasi njaollanb pacTAHyToll apMaryph onpefesnsercd mo dopmy-

Je (93)
Fao= mﬁRHpbx+ancN .
a= MRy =
1,15-90-100-7.3 4 1,2.0,95-118,8. 10
B 1,15.2700 = 67,9 cu?.

Mpunumaenm Fa=70,7 cm® (2,5 60 A-II).

NMpumep 26. [Jano. Hanopumifi cranemene3oGeToHHBI TpyGonpo-
Boa (puc. 13), rg=5,25 M, r,=3,75 m; kuacc coopyxkerust | — ky=
=1,25 (u. 1.2); coueranue HarpysoK OCHOBHoe — fRe=1 (m. 1.2);
apMatypa kaacca A-ll, Ra=2700 xrc/em?, m, =1,15 (raba. 16);
o6osouka Tpybomposoma u3 cranu mapku 0912, R=2700 krc/cm?,
mas=0,8 (taba. 16).

Tpebyercs ompelesuTh ILIOIAAL CEUEHUS KOJLLUEBOH apMmaTyphl
B cranibHON 060J0YKH TpyGonmpoBoja.

Pacyern. CymmapHylo IJIOmajfb CeyeHHs] KOAbLEBOH apMaTyphl
CTanbHOf 060M0UKH TpyOoIpoBOAA onpejenseM H3 ¢opmyJyn (84), npu-
HUMasi B TepBoM npubaumenun R=R, (B HanHoM caydae Rggry =
=R311=2700 KI‘C/CMz),
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Tab6avnuma 24

2 &
o § NE + = E E .,.E
g 5 . T - . B &
Q S = & z f, &n. 2
1-1 89,4 11,8 101,2 379,5 191 140 51
2-2 156,4 24,3 180,7 677,6 341 160 181
3-8 216,4 37,2 253,06 951 478.,6 250 228,06
anCN
F=FatFo=— e

PacraruBamwigee ycHide B CTeHKe TpyGompoBofa Ha 1 M JIHHEI
onpefiensiercss no ¢opmyne N=gr,,
rle ¢ — BHYTpEHHee paBHOMEPHOe JaBJieHHe, NPHEMMaeMOe PaBHLIM
g==qer -+ nqn,
3J€Chb ger -— CTATHYECKOE JaBJeHHe BOJAE B pacCMaTPHBAEMOM cede-
vuH TpybonpoBojia, onpepessiem oe IMIy6HHOH HOTpyXKe-
HUS JAHHOTO CedeHHs NOJ YPO BHEM BepXHero Obeda;
gn — THApOAHHAMHYECKOE JaBjJeHHe BOAW NPH THAPABJiYE-
CKOM Yyjape, BO3HHKaiolllee B MNpolecce 8aKPhITHs Ha-
npaBJsIOIero annapara;

n — Ko3pduuKHeHT mneperpyskH [IJd THAPOAHHAMHYECKOTO
JaBJeHuss n=1;
Mg = maz'ma:), == ],150,8= 0, 92;

~F0 peKOMEHAyeTCq NPHHHMATD MHHHMAJbHOH IO YyCJIOBUAM TpaHC-
NOPTHPOBAHHA U MOHTAaKa.

Pacuer cmefen B Taba. 24.

Ilpu Tonmuue TpyGonposoia 1,5 M NpOUEHT apMHpOBAHHS HE npe-
Bhlinaer 1,5 %.

PACYET 11O IIPOYHOCTY CEUYEHUL,
HAKJIOHHBIX K TINPOJOJIBHOW OCHU JJIEMEHTA,
HA IOENUCTBUE TIOITEPEYHOM CHUJIbI

OBUIHE NQJIOKEHWUWSI PACYETA 3JTEMEHTOB
NMOCTOSIHHOH BbICOTHI

3.44. Tlpu pacuere 0 MPOYHOCTH ceyeHHH, HAKJIOHHEIX K NPOJOJL-
HOA OCH 3JieMeHTa, Ha JAeHCTBHe momepeyHoll CHJBLL J0CTATOUH OCTh pas -
MepOB CeueHMs TPOBEPRETCH M3 YCAOBHSA

k}[an< 0,25m63RHpbh0, (98)

rne b — mMuH@pManpHas WHpHHa CcedeHud.

Ipu nepemenno# miHpHHe b mo BhicoTe 3JjeMeHTa B dopmyay (98)
I BCe MOCJelyImHe fonyckaeTcsi BBOAHTL IIHPHHY 3JleMeHTa Ha YpOB-
HE CepellMHbl BBHICOTH ceueHHs (6e3 yueTa IOJOK).



ITpu Hecobualozenun ycioBua (98) pekomenjyercss YBEJHYHTb Ce-
YeHHe WJIH TOBBICHTH Mapky 0eToHA.

3.45. Pacuer monepeuHol apMaTypul He NPOH3BOAHUTCS, €CIU CO-
6J1101a10TCS YCJIOBHA

a) AJAs NJHTHBIX KOHCTPYKIHH, paGoTalomux 0POCTPAHCTBEHHO,
a Tak¥e JUIA NJIHTHBIX KOHCTPYKLMil HA YOPYroM OCHOBAHHH

an(;Q< m64prh0; ) (99)
6) AJs BCeX OCTANbHBIX KOHCTPYKLHKH
kanc Q<< me4Qs, (100)

rie Q— nonepeyHoe YCHAHe, BOCIpHHHMaeMoe GeTOHOM CXKaToll 30HB
B HAKJOHHOM CeYeHHH, paBHOE

Qs=FkRypbhy tg B. (101)
®opmyay (101) MoXHO TpeicTaBATL B BUIE
kR b1
Q=""F"",
hy .
Tle €= g~ ANHHA NPOCKIHH paoueil YaCTH HAKJIOHHOTO cey eHHd

Ha NPOJOJBHYIO OChb 3JEMEHTa;
k — K03QdHUHEHT, NPHHUMaeMbld paBHBIM

k=0,5 -}- 2E. (102)

OTHOCHTeNBHAas BBICOTA CXKATOH 30HBI CevYeHH: E onpeacJigercs

no ¢opmyJsam:
AJsi uarubaeMblx 3JeMeHTOB

Fa Ra |
E= G T (103)

AJis BHEHEHTPEHHO'C}KaTbIX 54 BHEU,EHTPEHHO'paCTHHyTbIX C 60.715'
OIUM  3KCUEHTPHIKHTETOM 3JEeMEHTOB
Fa Ra + N
§=Jhy Rup T BhoRup °

(104)

3Hag «UJAC» NPHHHMAETCs /st BHSHEHTDEHHO-CXKATHIX, 4 3HakK
«MHHYC» — [JIs1 BHELEHTPEHHO-PACTHHYTBIX 3JI€MEHTOB.

Yroa f} MexAy HaKJOHHBIM CeYeHHEeM H IPOJOJbHOH OChIO dJeMeHTa
onpepeasietcss no Qo pmyJse

2
tgp= R (105)
L Qhy

B ¢opmynax (98)—(100), (105)
M 1 Q — cooTBeTCTBEHHO H3THOAOUHE MOMEHT W MorepeyHdas cujaa
B HODMAaJAbHOM CeYeHHH, NpOXOAdlleM yepe3 KOHeI[ HaKJIOH-
HOrO CeueHMS B C¥aToH 30He.
ITpu pacnpefeneHHoll Harpy3Ke KOHIBI HAKJOHHBIX CEUEHHH NpH-
HUMAIOTCH
B 3alleMJAEHHBIX 2JeMeHTax (IpH KEeCTKOH CBf3H MeXAY 3JeMeH-
TaMH paM, DpoJeTaMi Hepaspe3HbX 6ajJoK U T. Ii.) — B TOUKax nepeceye-
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Hus CHKATHIX TpaHedl 3/eMEHTOB € MJIOCKOCTAMU 380K (puc. 14, a, 6);
B CBOGOJAHO OMepTHX 6ajKax — NOJ LeHTPaMH TAKECTH SIop Ha-
rpy3oK Ha y4acTKaX H3MeHeHnHs B3rn6GaiouHX MOMEHTOB OJHOTO 3HAaKa
or M=0 xo IM| = |Mlyaxe, HO Ha paccTOsHHH OT ONOPHOIO CEUCHI T
ue Gogee 2h, T.e. tg p=0,5 (puc. 14, 8).
[lpu 3arpyXeHu# COCPEAOTOYEHHBIMH CHJIAMU JIONOJIHAT /I bHO
K yKa3aHHBIM CeYeHHSM DEeKOMEHAYeTcs paccMaTpuBaTh BO3MOXKHOCTD

<7h €25

Puc. 14. Cxempl IJasd onpefeJe-
HHS yIVia HaKJOHHOTO CeYeHHH

a — B CTATHYECKH  HEOIPeJeJHMBIX

KOHCTPYKUHAX: 6 — B KOHCONH, 8—

B cBoGoano onepToil Ganke; [ —

sMIOPa MOMEHTOB; 2 — 3niopa Tnomne-

PEYHBIX CcHJ; 8§ — LUEHTP  TsixecTn

nnomagH 3n0PH HATPY3KH Ha AJIHHE
! (or M=0 go Mmam:)

06pa3oBanusi HAKJIOHHEIX CeYeHHH C KOHIOM MOJ COCPelOTOUEHHOH CH-
gok (puc. 14, a, e).
Benuuuna ig §, onpegensiemas mno dopmyse (105), npunumaercs

0,5< tg p<1,5.

Pexomenayercs npuHumarhb tg f=0,5 npn tg p < 0,5 u tg p=1,5
npu tg fp > 1,5.

Beaununna Qg, onpefenasiemass no gopmyae (101), mis 3maemMeHTOB
¢ ceyeHHeM BHICOTOHl A > 60 cM yMmensinaercd B 1,2 pasa.

JJisi BHEEHTPEHHO-PACTSIHYTHX 3JeMeHTOB ¢ MaJsibiM¥ 3KCUEHTpPH-
uuTeraMu npuHumaercs Qg=0.

Ecau B 3J1eMEHTaX CTATHYECKH HeonpeleJHMBIX KOHCTPYKIHH Be-
JHYHAHA TPOEKIHH HAKJIOHHOTO CeYeHHs ¢ NMPeBHILAET AJHHY Y4YacTKa
SMpH HAruGaoMuX MOMEHTOB OT OHOpH X0 HYJeBOH TOUKH [y, pexo-
MeHAYeTcss NPUHUMAaTb ¢==/, H NpOBepsATb HEOOXOAHMOCTb apMHPOBA-
HAs CJIENYIOHETO HAKJOHHOTO CeHeHHs, HauaJo KOTOPOTO COBHmajaer
¢ HOPMaJIbHEIM CeYeHHeM, NMPOXOAANIUM Uepe3 HYJEeBYIO TOUKY SHIOPH
MomeHTOB [y (cM. puc. 14, a). Ecau apmnpoBallie BTOPOro HaKJOHHOIO
ceyeHHs He Tpebyercsl, a BeJUUMHA IONEPEYHOH CHJBH B HOPMaJbHOM
CeYEeHHH, HPOXOAAINEM Yyepe3 HYNEBYID TOUKY 3SMIOPH H3THOAOIMHX
MOMEHTOB, NpeBHILAET BeIHYHHY Qg, onpejeieRHy0 no gopmyite (101)
npu c=Ily, peroMeHjAyercsl YBeJHYHTh AJAHHY apMHPOBAHHA IONEpey-
Hofl apmaTypol RO BeJHYHHEI, PaBHOIl pAacCTOSHHIO OT OHOPHl AO Ceye-
Bus, rie Q=Qg npu Tol Xe CyMMapHOW IJIOMaAy NMONEepeuHod apmMary-
pH (cyMMapHO! IJoIlaid apMmaTyphl, onmpegeleHHolt npu c=lp).
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Puc. 15. Cxema ycuJauH, [eHCTBYIOIMUX B HAKJOHHOM CEUECHHH 3Je-
MeHTa TIOCTOSHHOH BBICOTH C IOMEpeYyHOH apmartypoll, W onpejelNeHHe
pPaCYeTHOI'O0 3HAUCHHS  IONEPEYHOH CHJILI

a — B sauwleMJeHHO!l 6anke npH AeHcTBHH HArPY3KH B mpefenax HAKJOHHOrO ce-

YeHNS B CTOPOHY GasiKH; 6 -— TO XK€, PH KEHCTBHI HArPY3KH B CTOPOHY OT GaNKM;

8 — B CBOGOAHO omeprofi GajKe NMpH AeHCTBUH HATPY3KH B CTOpoHY Oanxkd; [ —
Hadajsa0 HAKJOHHOIO CedYeHHS, 2 — KOHel, HaKJJOHHOrQ ce4ye HuA

NN\

1}

3.46. Ilpu necobmwopenun ycnosuit (99) mam (100) pacuer nome-
peuHoOHf apMaTypel B HAaKJOHHBHIX CEUEHHAX 3JE€MEHTOB IOCTOSIHHOH

EBICOTHl TPOMBBOJHTCH 1O GopMyJe
kuncQy << 2maRa xFy T EmaRaxF, sina -+ mgQg, (106)

rpge Q — monepeyHas cHJAa, JAeHCTByiomAas B HAaKJIOHHOM CeUeHHH
T. €. paBHOJAelCTBYyONas BceX MOIEPEYHBIX CHJA OT BHEIUHef
HAT'PY3KH, PACOOJIOXKEHHBIX MO OAHY CTOPOHY OT paccMar-
puBaeMoro HakJoHHOro ceuenuss (puc. 1D), onpegpensemas

no d¢opmyse
Q=Q — Q + W cos B, (107)

Q — nauGo/ablrass BeJHYHHA TMONepeYHOH

3/ieCh
CHAH B Mpelesax HAKJIOHHOTO ceye-
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HHS (15 MEePBOTO OT ONMOPHl HAKJIOHHOTO
CeueH¥si—BeJHYNHA ITONEePEeIHON CHJIB
B ONMOPHOM CEYEHHH);

Qo — paBHofeficTBYIOIAsT BHelIHel HArpys-
KH, JedCTBYIOmE HA 2JIEMEHT B Ipeje-
JIax JJHHBI [POEKIUH HAKJCHHOTO
CedeHHsI ¢, Ha NPOLOJBHYIO OCb 3Je-
MeHTa. BHewHsas Harpyska YYHTH-
BaeTcs TOJHOCTbIO, €CJH OHa He MOo-
x)er ObiTh CMellleHAa (HampuMep, THI-
POCTaTHYECKOe JaBJE€HHE) M JeHCTByeT
B cropory axemenra (pac. 15, @, 6.
PaBnomepHO pacnpefieleHHas Harpys-
Ka oT coGCTBEHHOrO Beca B Ipefenax
HaKJOHHOTO CeUeHHS YUMTHIBaeTCs C
kospdunmentom 0,5 (0,5pc.s). Ecam
BHEIIHsIsI Harpy3ka Ha OTHENbHEHIX
yuacTKax NpOJieTa MOXKET OTCYTCTBO-
BaTh (HampHMep, BpeMeHHasd Ha-
rpyska Ha NepekphITHe), OHa Y4YUTHI-
paercst ¢ xoabduuuentom 0,5. Ecam
BHEIIHAS HAarpyska [OpPHJOXEHa B
CTOPOHY OT 3jeMeHTa (NofBecHas Ha-
rpyska, puc. 15, 6), oHa He YYHTH-
Baercs, T. e. Qy=0;

W — pesnnuuHa cuJAB  NPOTHBOJABJEHHS,
JelcTBylomed B HaKJOHHOM CEYEHMH,
onpefessieMasi B COOTBeTCTBHH ¢ II. 1.8
u tabn. 2 no JUHeAHOMY 3aKOHY;

MaRa. xFx; — cyMMa IOMepeuHHX YCHJIWH, BOCHPH-
MaRa.xFo SN 00 HEMaeMHX COOTBETCTBEHHO XOMYyTamH
¥ OTOTHYTLIMH CTEPXKHAMH, Nepece-

KaloIHMH HaKJ/JOHHOE ceueHHe;

O — YTOJl HAKJOHA NJOCKOCTH OTOTHYTBIX
cTepxxHell K IIPOJOJbHOH OCH 3JeMeH-
Ta B HAKJIOHHOM CeYeHHH.

3.47. PaccTosHHe MeXAy NONepeuHEIMH CTEeDXKHAMH (XOMyTamu),
MeXJy KOHLIOM NPeNBIAYLEro U HauaJoM NOCHenyIolero oTru6a, a Tak-
Xe MeXJy ONOpOH U KONIoM oTruba, Giunxkaiilliero K onope, NPHHHMAET-
cR Be OORee BeRHSRHD! Urpaye, onpegeﬂgeMoi’f Jice] (popMyﬂe

kmgR b}
Uyage = W »

3.48. Tlpu OTHOWICHHM pAaCUeTHOH JTHMHEI 3JEMEHTA K €ro BHICOTe
MeHee 5, pacueT XeJe306eTOHHLIX 3JeMEHTOB Ha NeHCTBHE NONepedHoi
CHJIBl NTPOM3BOAUTCH MO FJABHBIM pPacTATUBAIONIAM HANPAMKEHHUAM B CO-
orBeTcTBHN ¢ 1. 1.7,

IIpu oTHOWMeEHMH PacueTHOH JJIHHBI SJeMEHTa K €r0 BEICOTE B mpe-
zenax 3<<!/p < b fonyckaercs pacueT Keqe306eTOHHBIX SJEMEHTOR
Ha JeHCcTBHe MONEPEYHOH CHJbI NPOU3BOJUTL B COOTBETCTBHH C II. 3.45
n 3.46.

IIpuMewanus: 1. Pexomenaannn 1n. 3.48 pacnpoctpa-
HAIOTCS Ha HecyliHe SJeMEHTH Xe/1e306€TOHHLIX KOHCTPYKIMH, B KO«
TOpHX He YJjoBJAeTBOpsiercss ycaoBue (99). Homyckaercsa onpenessth
TylaBHBle pacTATHBaliue Hanpaxenust no Qopmynam (158)—(160)

(108)
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IpH 3TOM BeJHYHHY IIPOTHBOAABJEHHS BOLLI JOTYCKaeTCs NPHHHMATh
KaK PacTATUBAIOIYI0 CHAY, TNPHJIOXKEHHYI0 B paccMaTpHBaeMOM ceye-
HUH, B COOTBETCTBHM ¢ N. 1.8 u Tabm. 2.

2. Jins pam, acTakajg # T. . peKOMeHAyeTcs NPHHHMATL B Kaue-
CTBE pacyeTHOH AJIHHY 3JIeMEHTOB B CBeTY.

PACYET 3JIEMEHTOB, APMHPOBAHHBIX XOMYTAMH
BE3 OTOrHYTbI X CTEP)KHEH

3.49. Pacuer wusrubaemblX ¥ BHELEHTPEHHO-CXKATBHIX 3/EMEHTOB
OOCTOSHHOH BBICOTHI, aDMHPOBAHHEIX XOMYTaMH (6e3 OTOTHYTHX CTepkK-
Hell), HOMYCKAaeTCs NPOH3BOAHTL M3 YCAOBHS MHHUIMAJbHOA Hecylled
crnocoOHOCTH HEBHITOAHeHIIero HakJOHHOro ceveHus (puc. 16) mo ¢op-

myJie
kancQ << Qx.s, (109)
foj
4 W 8 ?
RN IR NN 4
Pl A I EAENNNEERR!
: 2/(. i Y ?,’ 3\’//’(’
.<7 / 2 ql 1 "t .- 3.4 kY
7 3 Ly '
G e T e 7 S5
anrpa 8 3 dmapa @
24 : e e e

Puc. 16. Mecra pachosioxeHHss He-
BHIIOJIHEAIIHX  HAKJOHHBIX  CeYeHHH
NpH pacdeTe M0 IONEpeYHOl CHJe

=] a — NPH apMUPOBaHUH XOMYTaMi, 6 — npH
5 apMUPOBAHUH XOMYTaMH H  OTOTHYTBIMH
o

4
Sl

3

3

CTePKHSAMHU, 8 — IPH ADMHUPOBAHUH TOJBKO
OTOMHYTHEIMH CTEPXKHSIMH; [—4 —- HEBBHITOA-
Hefiutye HAKJIOHHBIE CedYeHHS; § — HayvaJudo

oTru6oB F01 H Fo

a7

2

! Um

rae Q — momepeyHas CHJa B HOPMAJbHOM CEYEHHH y ONOPLL U B Me-
CTAaX H3MEHeHHS HHTEHCHBHOCTH IIONEPeUHOr0 apMHPOBAHHUS,

Qx.¢ — Tpelle/ibHasA TONepedHas CHJIA, BOCHpHHHMaemas GeTOHOM H
XOMYTaMH B HeBhIrOJHelilleM HAKJIOHHOM CEYEeHHH, Olpeje-
Jgsiemass mo dopmydae

k — roadbdulHeHT, onpelenasieMbii 1Mo n. 3.45;
gs — YCUJHE B XOMYTaX Ha eJMHHIY J/IMHb SMeM2HTa B Opefsnax
HaKJOHHOTO CceYeHus, onpegensemos ma dapyyae

maRy. xF
qx:_____i’_,a?}i_}‘-_‘ (111

JliMEAQ NPCEKNIHHM HEERTOAHEHINETO HAKJOHHOTO CEYEHHA ¢y Onpe-
AENRETCH 110 POPMYJIE
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kmgR,bh}

cp= (112)
gax

HuTeHcHBHOCTL ycuaufi B XOMyTax ¢y BBIUHCAsSEeTCH mo dopmylse
b 2

gy = —uneQ® (113)

4kmgR,bh

OTKyZa MJIOMAAb CeYeHHsI ORHON BETBH XOMYTa (IIONEPEYHOro CTEPIKHI)
fx paBHa

fr = — (114)
maRa. xNx’
Tae ny — YHCJAO BeTBell XOMYTOB B mpeflelax pacueTHOH HIHPHHBI 3Je-
MeHTa b;
4 -~ Iar XOMYyToB B HaNpaBJeHHH JJIHHE (mpoJeTa) 3/eMeHTa
{(puc. 16, a, 6).
Ilpu pacyere NIHTHBIX KOHCTPYKLHH dYHCI0 BeTBed XOMYTOB Ha
I M WHpHHK
b

Ry =",

rie dx — Liar XOMYTOB B HaNpaBJeHUH WIHPUHH 37eMmeHTa (pHC. 15, a);
B 6Gaakax, KpoMe TOro, IpoBepseTcs YCJOBHe

Rpb
gx >0 (115)

3.50. Ilpu pacuere sjeMenta Ha JeficTBHe pPaBHOMEPHO pacmpefe-
JeHHOl Harpysku p, NPHJIOXKEHHOH 1o TPaHH 3JeMeHTa M LelicTBYOmel
B ero cropoHy, B ¢dopmyast (110), (112) u (113) BMecTo BeJqHYHHH §x
NOACTABJSIETCS BeJIHUMHA §x - kyfepy, THAE py ONpeNedsiercs Caeryio-
mum o6pasom:

4) ecaH HAUpy3Ka Ha OTHEJbHBIX YYaCTKaX IPOJeTa MOXKET OTCYT-
CTBOBATh H 5mopa M oT npuHATON B pacueTe paBHOMEPHO pacnpefieen-
HOH HarpyskH p Bcerga orubaer nwo6ylo HeHCTBHTENbHYIO 3II0py M
(nanpuMep, Harpyska Ha nepekpeiTnd), To p;=0,5p;

6) ecam Harpyska GUKCHPOBaHHAS M CIOWHAS (HampuMep, HAPO-
CTATHYECKOe JaBJeHHe), TO p;==p 6Ge3 yueTa NPOTHBOLABJEHHA H py==
=0,5p c yuetroM NpPOTHBOAABJEHHS, NPH 3TOM COGCTBEHHEIH BeC, BXO-
LA B HarpyskKy py, yuHThIBaercs ¢ Kosbhduuuerntom 0,5;

B) B OCTaJabHBIX caydaax p;=0 (puc. 15, ).

3.51. Ilpu RefictBHH ¢HKcHpoBaHHOH cocpejoToueHHOf cHJBl Pj,
NPHUJIONKEHHOH K I'PaHl 3JIeMeHTa B npenesaX HeBBITOJHeHero HaK/JIoH-
HOTO CeueHHs C JJAHHOK NPOEKUHH Ha OCh JEMEHTa ¢y ¥ HanmpaBJeHHOH
B CTOPOHY 3JIeMEeHTa, pacdeT JONYyCKaeTCsl NPOH3BOAHTh U3 YCJIOBH f
(109) Ha peiictBHe nomnepeuHofi cHuabl, paBHOH Q — P; (puc. 15, e),
npu 06s3aTeJbHOH NpOBEPKE YCJAOBUSA

kmgR,bh{
kuneQ <0x5z+‘—‘?_, (116)

3.52. Ilpn H3MeHEHHH WHTEHCHBHOCTH XOMYTOB IO JJIHHE 3/eMeH-
Ta ¢ gx; Ha (gx, (nampumMep, yBeJMYEHHHM lIara XOMYTOB) Y4acTOK
C HHTCHCHBHOCTDIQ @y, NPUHHUMAETCHA 0 Ceuenud, B KOTOPOM nomeped-
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Had CHJAa Q CTAaHOBHTCS PAaBHOH YCHJAHMIO Qx,ﬁz, BOCTIPHHHMaeMOMY
06eTOHOM H XOMYTaMH NPH HHTEHCHUBH OCTH XOMYTOB (x,, T. €.

(Q*‘Pi)—Qx.ﬁg
ll - p 1 (1 17)
rle Q — HauCoJpllas NonepedHast cujga Ha yuactke [y (v omoph);
p 1 P;— COOTBETCTBEHHO PABHOMEDPHO paclpeleNieHHass H COCPefOTO-
YeHHasd Harpyskd, JLeHCTBYOIHe B npefefax AJHHM Iq.
PexoMeHZauuu 0 KOHCTPYHPOBAHHIO XOMYTOB INpPHBENEHH B
n. 8.39 nactosmero PykorsoxcTsa.

PACYET 3JIEMEHTOB COTOTHYTbIMH CTEP)XHSIMH

3.53. IlpoBepka IpPOYHOCTH MO TIONE PEUHOH CHJE [POU3BOLUTCH
IJIS1 HeBHTOJHeHINHX HAKJIOHHBIX CEeUeHHS, HPOXONSIIMX UYepe3 I'pPaHb
OIIOpHl M HAYaJlo OTOTHYTHIX cTepxkHel (puc. 16, 6, 6), u3 ycaosus (106)

HIH U3 YCJOBHS
kancQ << Qx,6 + maRa.xFp sina, (118)

rie Q — monepeuHasl CHJa B HOPMaJbHOM CEMEHHH Y OMOPH HJIH Y Ha-
qajna oTrH6a;
Fo — muiomans ceueHHs] OTOTHYTHIX CTepKHefl B Ipefenax HNPHHA-
Toro (LaHHOTO) HAKJIOHHOTO CEUeHHS;
€. — YI'oJl HaKJOHA IIOCKOCTH OTOTHYTHIX CTepXKHelt K OCH 9Jjie-
MeHTa;
Qx — o mm. 3.49 — 3.51.
3.54. Heo6xonuMoe ceueHHe OTOTHYTHX CTepIKHEH, PacnoJoxeH-
HHIX B OJ[HOH MIOCKOCTH Fg, ONpefesisieTcs U3 yCAOBUS

kuneQ — Qx-6

Fo= mgRa. x sina ®

(119)

Ilpn sToM momepeunas cuaa  DpUHEMaeTCs:

a) MJIs mepBOR OT OMOPH NJIOCKOCTH OTOTHYTHX CTepxHell paBHoOH
MoTepeuHOd CHJIe Y ONOPHI;

0) IS OTOTHYTHIX CTepKHeH KaxAol M3 moc/JelyIOMmHuX MJIOCKOCTeH
paBHOM monepevyHol cuse y Hauanaa npeabAymeil (10 OTHOIIEHHIO K OMNO-
pe) TJIOCKOCTH OTOTHYTHX cTepxHe#l (puc. 16, 6, 6).

Pacnosnoxenne oTruGOB JOJXKHO YHOBJETBOPATh TpeGOBaHH AM
n. 8.30 wacrosumero Pyxosoncrea.

3.55. B asnemenTax c monepeyHolf apmaTypoli TOJABKO B BHIe
OTOTHYTHIX CTepiKHeH pacueT II0 NONEPeYHOH CHJAe NPOU3BOAHTCH H3
yeaouss (106) npu ZEmaRa.xFx =0,

PacnosioxeHne HeBHIPOJHeHINIX CeYeHHH B SJAeMeHTax, apMHpO-
BAHHBHIX TOJBKO OTOTHYTHIMH CTEDXXHSIMH, INOKazako Ha puc. 16, s.

PACUET 3JEMEHTOB NEPEMEHHOH BBLICOTHl CEYEHHY
HA JEWCTBHE NMONEPEYHOH CHJIBbI

3.56. Pacuer aJeMeHTOB NepeMeHHON BHICOTHL CeUEHHs! Ha JeficTBHE
nonepeuHoil CHAB NMPOU3BOAHTCS B COOTBeTCTBHR € nm. 3.44—38.55,
a TaKXe COrJacHO CJefYIONHM pPeKOMeHAAHAM:

a) ecJi oflHa M3 TpaHell sJeMeHTa TOPU3OHTANbHA HJHM BEPTHKAJb-
Ha, a BTOpas HAaK/JOHHA, OChb JIEMEHTa NPHHHMAeTcs COOTBETCTBEHHO
rOpH30HTA/IbHON HIH BepTHKaJAbHOM, B 3TOM caydae B KauecTse patoueit
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BBICOTH HAKJOHHOIO CeUeHHS NPHHUMAaeTCs NPOeKUHs pabodyell wacTu
HAKJOHHOTrO CeUeHHUs Ha HOpPMasdb K OCH 3JeMeHTa: AJdg 3/IeMEHTa C Ha-
KJIOHHOH C)KaToH rpaHbio — Y KOHIa HAKJOHHOIO CeyeHHs B CXKAaToOU
3oHe (puc. 17, a, 6); AJas 3JEMEHTOB C HaKJOHHOH pacTsiHyTol rpa-
HbI0O — Yy Havala HaKJOHHOIO ceUeHHsT B PacTAHyTOX 30 He
(puc. 17, 6, 2).

B snementrax ¢ HakJOHHOH CXKaTol TpaHbIO:

B CTaTHYeCKH HeONpeJeJHMbIX KOHCTPYKIHAX H  KOHCOJIX

(puc. 17, a) pabouas Beicora fg=hg", rae h}" — pabouas BHICOTa Ce-
YeHHS Ha OINope;

¢ P Y
A e aNCEs ! ot
F”T:Lil ) ¢ 2
S { e/
o AE 5 =
Nz { »Q‘ ﬁ K< I
_ ) - r /1
J 3
Y P
i}/tHHH
< T '
?Ql L—lﬁ ~ ‘T*
A<} \

1

Puc. 17. Cxemp K onpeleseHHIO pafouell BLHICOTHl CEUEHHS B 3JEMEH-
Tax ¢ NepeMeHHOH BHICOTOI

a — B 3allemJieHHOIl 6ajlke H KOHCOJIH C HAKJOHHO! ciRarToil rpadn; 6 — TO xKe,

¢ HaKJIOHHOH PacTAHYTOI rpaHblo; 8 — B cBOOOAHO onepTofl 6aslKe ¢ HAKJOHHOH

CXATOR rpaHblo; & — TO e, ¢ HAKJIOHHOH pacTAHYTOH rpaHkio;, / — HAKJOHHAA

rpaHb cxarta, 2 — HAKJOHHAfA TPaHb PACTAHYTA; 3 -~ IODH3OHTANbHAsA (HMJH
BepPTHKaJLHAS) IJIOCKOCTh

B ceofonHo onepthix OGanakax (puc. 17, 8) paGouas BHcoTa hy
onpefe/dsiercss no ¢gopmyJe

h2™ tg B
tgp—1gy >

rge B — yroa Mexay nJAOCKOCTBIO HAKJOHHOTO CEYEHHST H TOPH30H-
TaJbHON (MAH BepPTHKaNbHOH) IJIOCKOCTHIO (OCHIO 2JIeMEHTa);
Y — YroJ HaxJoHa CXaroH rpaHd K ropu3oHTanbyoli (MJIH BEpTH-
KaJbHOH) ILIOCKOCTH (OCH 3JeMeHTa).
B snementax ¢ Hak/aoHHOH pacrsayToil rpanbio:
B CTaTHYECKH HeoNp2ieqHMBIX KOHCTPYKHUHAX H KOHCOJIAX
(puc. 17, 6) paGouas BhicoTa cedeHHs] h, ompeleisercd mo Qopmyae

&3

h0=



on
, he tg P
0T tep+1ee
rae 8 — yros HakJoHa pacTAHYTOH I'PaHH K POPH3OHTANbHOH (MJI Bep-
THKaJAbHON) TJOCKOCTH (OCH 3J€eMEHTA);
B cBOGOAHO omepThXx Gadkax (puc. 17,e) hy=hy";

6) ecnu ofe rpaHu 3JAeMeHTa HAKJOHHBE, 38 OCh 2JIeMeHTAa IMpH-
HHMAEeTCsd TeoMeTpHYecKoe MECTO TOUeK, pPaBHOYMAJeHHBIX OT IpaHel
siemMedTa. B KadecTBe paGouedt BBICOTH CeUeHHS Ay MpPUHUMAETCH INpO-
eKiHs pabouefl YaCcTH HAKJOHHOTO CeYEHHs HA HOPMAJb K OCH 3JeMEHTA.

WE(FHILIHII i3

Puc. 18. Cxema ycuaui, aei-
CTBYIOIHX B HAaK/JIOHHOM Ce-
YeHHH 3JeMeHTa NepeMeHHO
BLICOTBI € HaxkJOHHOH pac-
TAHYTOH TrpaHblo, NpPH pac-
yeTe €ro IO ITPOYHOCTH HA
JeficTBHE mnoOMepeyHOH CHJB

INIpumeuarnue. JIIHHA NPOEKIHH HAKJIOHHOTO CeYeHHs Ha
ho
tgp -

3.57. st a1eMEHTOB NepeMeHHOH BBICOTH ¢ HAKJOHHOH pacTaHy-
TOH rpanbio (puc. 18) B mpasyio uacTh popmyan (106) BBOAMTCH JO-
NMOJHHUTEJNbHOE TIONepedHoe YycuaHe Qa, paBHOe HPOEKLUHH YCHIHA
B NPOJOJNBHOH apMarype, Pacrno/joXeHHOH y HaKJOHHOH TIpaHH, Ha
HODMaJIb K OCH 3JeMeHTa, OIpefelsieMoe:

I CTaTHYecKl HeonpeJe/qHMBIX KOHCTPYKIHH H KOHcoJell 1o
bopmyae

Mtg0

Qa = 2 * (120)

OCh 3JeMenTa BO BCEX CAy4Yasix paBHa ¢ =

rae M — usrubamouiuii MOMEHT B HOPMa/JdbHOM CeYeHHH 3JIeMeHTa,
NpoxojsuieM Yyepe3 HavyaJo HaKJOHHOTO CeYeHHsS B pacrs-
HYTOH 30He;
2 — paccTOsHHe OT paBHOJeicTBYIomel ycuaull B apmarype A
IO paBrojeHcTBYWOIEH ycHAUH B cXkaToll 30He 6eTOHA B TOM
Xe ECPMaJBECM CEYEHHM, onpelecasieMce M3 pacyera mpou-
HCCTH 3TOIO CeUeHHS;
0 — yrea mwakaona apmatypu A K OCH 3J€MeHTa;
st cecCofHo onepThlX Galok no ¢opwmyJe

M —ZRq. xFx2x — 2Ry oz
Qu — a.x! xx a.x Goigﬂ, (121)

<

rpe M — usrubammui MOMEHT B HOPMANbLHOM CedeHdd, MPIXITTL U
yepe3 KoHel[ HAKJIOHHOTO ceueHHS B CKATIH 30 He;

2%, 2y — PACCTOSIHHA OT INIOCKOCTeH pachoJIoKeHHs COJT BeTCTBEHHO
XOMYTOB W OTOTHYTHIX CTep:KHeH JO OCH, NPOXOAsmeH
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yepes TOUKY NPHJIOXKEHHs paBHOJelicTByOImel ycHanil B cxka-
TOll 30He M INEPHEHAHKYJASPHON NJAOCKOCTH AEHCTBHUS MO-
MeHTa.
Tlpu yMeRblleHnH BHCOTHI 3J1EMEHTA C YBEJNMUEHHEM H3THOGAIOULeTOo
MOMEHTa 3HaueHMe (QQq NPHHHMAETCS CO 3HAKOM <MHHYCH.

PACUET KOPOTKUX KOHCOJIEH,
HE JE)XAHIMX HA yIIPYTIOM OCHOBAHUU

3.58. Pacuer KOpOTKHX KOHCOJIEH, He JieXauluX Ha yopyrom oc-
HOBAHMH, T. €. KOHCOJeH, JIHHA [, KOTODHX PaBHA H/JH MeHbIIe UX BBI-
COTHI B ONOPHOM CeueHHH /i, DeKOMEHAYeTCs HDOH3BOAUTL METOAOM
TEOPHH YNPYTLOCTH KaK sl OXHOPOAHOI'O H30TPONHOTO Teja.

Onpejesennble pacyeToM pPACTATHBAIOUIHE YCHJHS B CEYEHHAX
KOHCOJIX JOJDKHBE! OHITb NOJHOCTHIO BOCHPHHSTH apMmatypoll mpu Ha-
NpPSIKEHUAX, HE NPEBLILAIOMHX PacUeTHBIX COMpOTHBJeHUA Ry ¢ yue-
ToM KO03pdHIHEHTOB, NpHHHMaeMblXx 1o Tabs. 16.

Pacuer no onpeje/neHuIo HaNlp I2KeHHOT'O COCTOAHHSA KOPOTKOH KOH-
COJMH M 30HBl ee 3ajfleIKH 1eeco06pa3sHO NPOH3BOAHTb YHCJEHHBIMH
MeTOLaMH, HanpHMeD MeTOJOM KOHEUHEIX 3J€eMeHTOB, HJH APYTHMH
H3BeCTHEIMH cnocobaMu ¢ yueroM rpeboBaHumii n. 1.7. Ha ocunoBauum
TNPON3BEACHHOTO pacyeTa CIPONTCH SMIOPH HaNPAMKeRn#E B XapaxTep-
HeiX ceyendsx. [lpu sToM, ecad KOHCONb ABASETCA TPEUHHOCTOHKOH,

F
T. €, €CTH  NeOp, p << Rpr 300 5  mAOWajb CEYEHHs apMAaT pHl,
p pIx Fg ° pmMary

YCTAHABJNMBAEMOH B BHAE TOPU3OHTAJLHBIX CTepXHefi 1O GOKOBBIM
U BepPxHell TpaHAM KOHCO/I, onpegenserca no QopMyae

kync2bAhor p <K maRyFa, (122)
rje b — IIMpHHA KOHCOJIY;
Ah — paccrosiHIIE IO BePTHKAJH MeXKAY Y3/aMH CeTKH NpPH pacyeTe
METOJOM KOHEUHBIX 3JIeMEHTOB;
Op.p — CPelHSisT BeJHUNHA IVIaBHBIX pAaCTATHBAOIHX HanpsKeHHH
Ha JIaHHOM OTpe3Ke BePTHKAJIbHOTO CeYeHHS.
Ecin koHCONBb SBJASIeTCS HETPeIMHOCTOHKOH, T. €. €CIH f0p.p >
Fa
> Rp11 + 300—F—6—, Jonyckaercss apMUpoOBaHHe KOPOTKHUX KOHCoAe #

HPOU3BOJMThL CASAYIOUHM 06pasom:

a) npojoJbHas TIOpPH3OHTaJdbHasi apmarypa F, paccuuTsiBaeTcs
B KODHEBOM CeYeHHIH KOHCOJIH B COOTBETCTBHH ¢ mil. 3.16—3.18, 3.28,
3.29, 3.39--3.41,

6) monepeuras apMaTypa pPAacCUHTHBACTCH 0O TJIABHHIM pacTs-
THRAKIIM HADPANEHNAM Op p, ONpeleJeHHAM B  COOTBETCTBHU
¢ nn. 3.82, 3.83;

npH kpfcor.p<< 0,9Rp (puc. 19, @) no 60KOBLIM IPaHAM KOHCOH
yCcTaraBJIHBaeTcss KOHCTPYKTHBHast apMarypa KkJxacca A-lI, marom
256—30 cm, amaMerpom 20—25 MM TODH3OHTAJbLHOIO H JHAMETPOM
16 MM BepTHKaNBHOTO HaNpaBJeHHs;

npu kuncor.p > 0,9Rp (prc. 19, 6) cymmapras mjomams Xomy-
TOB (TOPH30HTABHBIX), IepeceKalomuX 2/; BHICOTH KOPHEBOrO CevyeHi 1,
WM OTTHOOB onpefiedsercs o dopMmyaam:

ZFg = maRs (123)
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Han
2Fo=0,712F, (124)

NPH 3TOM NpoBepKa HA DACKpHITHE TpPEWIMH fABAsercs ofA3aTenb-
Hoil.
Jas1 KOHcoJieH ¢ MOCTOSIHHOM WJIH 1epeMeHHOH BBICOTOH CeueHHs
npu /<< 2 M jonmyckaercss NPUHHMAaTh 2HIOPhl IVIABHBIX PACTATHBAIO-
UIHX HanpsKeHHUH B ONOPHOM CEYEHHH B BHJe TpeyroqbHHKa C OpHeHTa-
Huefl IVIaBHBIX HANPAXKEHUH NOJ yriaoM 45° o oTHOIIEHAIO K ONOPHOMY

CeyeHHUIo.
a2 N
Fa T[—/lﬁt

 S—

3
- Pacrpedenu -
= “ ﬂgt’ 2
N a;ﬂfz%zz
X
SN x IFz

BI16A~] L
[N

e 25-30cm
BIO-25 A~F
wuae 25-300m

Puc. 19. CxeMn apmnpoBaHHS KOPOTKHX KOHcoJIeH, He JekalHX Ha
YyOpyroM OCHOBAaHHH

a — Opu anGG[’-IJ<' 0.9Ry; 6 — mpu kﬂncﬂ'r.p>0,9Rp

[Mromanp ceueHUus apMmarypsl Fy, ycramasiusaemoll B Buje ropH-
SOHTAJbHLIX CTepXKHell 1o GOKOBBIM H BepXHefl rpaHAM KOHCOJH, omnpe-

aensietcst mo opmyJe

P 3a 3a \2
Fa:knnom S5+ <—§1—) 411, (125)

rie P — pasHojieficTBylOas BHEmHed HATPY3KH;
@ — paccTofiHe OT paBHOJeHCTBYWOlleH BHEWHeHd HArpy3KH Jo
OUIOPHOTO CeYeHHS.

Ilpu samene TOPH30H TAJbHLIX XOMYTOB (TCPH3OHTaJpHas apma-
Typa 1o GoKOBhIM I'DaHsIM, 34 HCKJIIOUe HUEM BepXHera psiza, puc. 19, 6)
orrubamu noj yraom 45° njoma Ab ceueHHs oTTHOOB onpejensercs
no ¢opmyae (124).

Pacuer KOPOTKHX KOHCOJEH ¢ KpydeHHeM BBHIIOJHSETCS B COOTBET-
CTBUHU M. 1.7, T. e. IO TVIABHLIM PacTATHBAIOIINM HanpsxeHHsM. B oco-
60 OTBETCTBEHHLIX CJyuasiX pPeKOMEeHAYETCS BHIMOJIHATH 3JKCIepH MeH-
TanpuBle ucciaenoBanus. Hust coopyxeHuili IIl n IV xaaccos gpony-
CKaeTcst pacyeT KOPOTKHX KOHCOJEH ¢ KpyueHHeM NMPOH3BOAUTH B COOT -
BeTcTBHH ¢ nn. 3.67, 3.68, npHHIIMasg 32 XOMYTHl FOPH30HTAXBHYIO ap -

Marypy, Nepecekalollyl0 KODHEBOe CedeHHe KOHCOJIH.
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PACUET IO MPOUHOCTHU CEYEHUHA,
HAKJIOHHBIX K IPONOJBHOM OCH 3JEMEHTA,
HA JEWCTBHE U3TIIBAIQUWIEIQO MOMEHTA

3.59. Pacuer no JIPOYHOCTH CeYeHHMi, HAKIOHHHX K HPOXOJBHOI
OCH 3JeMeHTa, Ha NeficTBHe MAIIGAIOMEro MOMeHTa HPOU3BOJIHUTCS 11O
tdopmyre

kuneM <K maRaF gz -+ SmaRaF oz EmaRaFxx, (126)

rpe M — mOMeHT BCeX BHEUIHUX CHJl C Y4eTOM NPOTHBOAARJE-
HUS, PACIOJIOXKEHHBIX IO OJHY CTOPOHY OT paccmar-
pHBaeMOro HaKJOHHOTO CeyeHHs, OTHOCHTeJNbHO OCH,
TMpoXoAAlled Yepe3 TOYKY NPHJOKEHHS pPaBHOAEHCT-
BylomeHd YCHJMH B cxkaToli 30He M NepHeHAHKYJAp-
HO# NJIOCKOCTH JeHCTBHS MOMEHTA;

maRaFq2; cymMMa MOMEHTOB OTHOCHTEJNBHO TOH 3Ke OCH OT ycu-

ZmaRyFozo; Juii COOTBETCTBEHHO B NPOAOJABHON apmarype, B 0TO-
2maRalFx7x — THYTHIX CTEPXKHSX I XOMYTax, NePeceKalollHX pacTs-

HYTYI0 30HY HAKJOHHOTO CeUeHHS;

2, 25, 2x — TIJleYH YCuJWIl B TPOJIONbHOf apmarype, B OTOTHY-
THIX CTEPXKHAX M XOMYTaX OTHOCHTEJBbHO TOH 2Ke OcH
(puc. 20).

BricoTa cxarToil 30HE B HAKJOHHOM CEUEHUH, H3MEPEHHAs IO HOP-
MalM K IPOJOJBLHON OCH 3JeMEHTa, Onpelensercs
B COOTBETCTBHHU c 1. 3.14—3.43.

Pacuer no ¢opmyse (126) npoussoaurcsa Ajas ceueHuil, npopepse-
MBIX HA NPOYHOCTh NPH ACHCTBHU NMOUEPeuyHbIX CUJ, a TaKmKe:

B CEYeHMAX, NPOXOJAMHX Yepe3 TOYKH H3MeHEHHs IJIOMAaiH npo-
RONILHOH PAacTAHYTOH apMarTyphl (TOUKM TEOPETHUECKOro o6phIBa apma-
TYPH HJIM H3MEHeHHS ee JuaMeTpa, TOUYKM OTri6a IpojoJbHOH apma-
TypHI);

B MECTAaX PE3KOTO H3IMEHEHMS PAa3MEPOB NONEePEUHOrO ceueHus sJje-
MeHTa (BBICOTHI);

B IpefeslaXx AJIHHBI @HKEPOBKH IIPOROJBHOI apMarypel Y CBOGOA-
HEX OIop.

o) 2,

Fata 7) w)
3 [ SE——
[ (T LT ) frthachi
)] o -
,cﬁ'/%fﬂ o Sls
» oz
%

Rogfe +Racty;
nafs +Rgcfy J' R A __T
| ze HT/ —;
Z S— _Zz_,j
&
j':i‘ﬁ% " Smgpa Memenmab

Jargpa marenmob WMMD .
T X

Puc, 20. Cxema ycuinfl, AeHACTBYIOIHX B HAKJOHHOM CEUEHWM, IIPH
pacueTe IO H3rH0aIOMEMY MOMEHTY
@ — B 3aueMXeHHO! Ganke;, § — B CROGOAHO oneproil Ganke

M
&

__.__L_.

{4\”32\
J‘

Mﬂﬂ
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3.60. DneMeHTH € MOCTOSIHHOH HJH [JIABHO H3MeHsIOMEHCA BH-
COTOHl CeueHUs] He PACCUHTHIBAIOTCH MO NPOYHOCTH HAKJIOHHOTO CEUEHHS
Ha JeicTBHe H3rubapumero MOMeHTa B OJHOM H3 C/eAYIOUHX CJAyyaes:

a) ecliu BCA NPOJOJNLHASL apMaTypa JOBOLHTCA JIO CMODHL HJAH X0
KOHIla 3JleMeHTa U HMEEeT [OCTAaTOUHYI0O aHKeDOBKY;

6) ecim Xese306eTOHHbIE 3J€MEHTHl PACCUMTLIBAIOTCA B COOTBET-
CcTBHU ¢ 1. 1.7;

B) eCc/ii HaKJOHHOE cedeHHe IepeceKaeT PacTAHYTYIO I'DaHb aJe-
MEHTa Ha Yy4YacTkax, ofeclHeyeHHbHX OT 00Da30oBaHHs HOPMAJbHBIX
TpemUH, T. €. TaM, IjJe MOMeHT M OT BHemHeH Harpysxu MeHblle
HJIH paBeH MOMEHTY TpellHHOOOpa3oBaHuss M, ONpeAe’seMOMy IO
¢dopmyse (165), npunumas B Helt Rp BMecTo Rpir;

I) B IUJIHTHBIX KOHCTPYKIHAX, paboTawliuX IPOCTPAHCTBEHHO,
a TaKXKe KOHCTPYKLWSIX Ha YIPYrOM OCHOBAaHHH, 33 HCKJIOYEHHEM
HNOATIOPHBIX CTeH (3TO OTHOCHUTCS K pacyeTy IJIHTHHIX KOHCTPYKUMH,
paboTalomux B ABYX HanpaBJeHHUSX, a TaKxe K KOHCTPYKUMAM, Jexka-
HMM Ha YyNPYTOM OCHOBaHMH, KOTOPHE He MOTYT OINPOKHHYThCS Iocae
06pa3oBaHHs B HHUX HAKJOHHOH TpeumuHbl. Takum o6pa3oM, 3TH PEKO-
MEHJalHH He pAacnpOCTPAHSAIOTCS Ha OOJBIIMHCTBO MNOANOPHBIX CTEH
KOHCOJIbHOTO THIIA);

1) ecaH MPOJOJBbHLIE PACTSIHYThIE CTEPIKHH, 0OpLIBaeMbie IO JJIMHE
3JIeMeHTa, 3aBOJSTCS 3a HOpMaJbHOE CeyeHHe, B KOTODOM OHH He Tpe-
6y1oTcs 10 pacueTy, Ha JJIHHY ®, onpefedseMyio no dopmyne

k}[an —_ O;75fnaRaF0 sin o
1 ’5qx.m

+5d, (127

rie Q — pomepeuHas cuJAa B HOPMAJbHOM CEYEHHH, MPOXOJSUIEM
uepe3 TOUKY TEOPETHYECKOrO O6DhIBA CTEPKHIA;
Foy, 00 — COOTBeTCTBEHHO NJIOLLA/lb CEYEHUS H YIOJ HAKJOHA OTOTHYTHIX
CTepIKHeH, pacnoJOXKeHHHX B NpeAenax yuacrka JIHHOH ©;
gx. — YCHJIHe B XOMYTaX Ha eJHHUIY IJHUHBEl 3JeMeHTa Ha yyacTke
IVINHOH ©, onpefesseMoe Mo Qopmyde

m RaF‘
Ieo=""4 (128)

d -—— puaMeTp OOGDLIBAEMOrO CTEPXKHS, CM.

3.61. B yrioBbX conpaXeHUsIX MACCHBHBIX KeJle306eTOHHBIX KOH-
cTpykuu# (puc. 21) HeoGXOXHUMOE KOMMUECTBO pacueTHOH apmaTtypu Fo
onpefeasieTcsi M3 YCAOBHS TPOYHOCTH HAKJIOHHOIO CeyeHUs], IPOXO-
Asimero no GHCCEKTpPHCe BXOASIIEIO YrJa, Ha JeficTBHe H3rubamouero
MOMEHTAa. HpI/I 3TOM IIJIeHO BHyTPEHHeﬁ napbl CHJ 2 B HAKJOHHOM ceue-
HHH [PHHHMAaeTCs PAaBHEIM NJledy BHYTPeHHell maphl CHJI HaHMEHbIUETo
0 BEICOTE f; KOPHEBOTO CEYeHHs CONMPATAEMBLIX 3JIEMEHTOB,

Ilpy DpakTHYEeCKHX pacieTax PeKOMeHJyeTcsl IJOLLAAb apMaTyphbl
NpUHUMATL PaBHOH HauGosbulefi NIOMWAAH apMaTypsl B ceueHnsx 1-1
U 2-2 H pacrmoJarath ee OT CXATOI'O BOJIOKHA HAa PACCTOSIHUM He MeHee
HaHMeHBIIEro N0 BRICOTE Ay KODHEBOTO ceueHHs. B astom cayuae mpo-
BepKa NPOYHOCTH YIVIOBOIO CONPSIAKeHHSA He IPOH3BOJAHTCH.

Mpumepw pacuera x nn. 3.44—3. 60

NMpumep 27. Jaro. JKene306eTOHHBIH H3THOaEMBIH 3JeMEHT INPSMO-
YTOJIbHOTO C2ueHHs QyHAaMenTHOH IauTH 31anus ['IC (puc. 22), =4 M,
hy=3,86 M, a=a'=0,15 M, b=1 w; Harpyaku prp=221¢/M%, Prporys.=
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=24 te/M®, pc.g=10 Tc/M®; pacuernnie ycmams M=893 tc/M; Q=
=396 Tc; nporoabHas apmarypa F§:96,2 cm?; F§=——49 cm?; GetoH Map-
KE M 200; Rnp=90 xrc/em?, Rp=7,5 krc/em?, mg,=1,15 (ra6a. 8),
apMartypa kaacca A-11: Ryz=2700 krc/em?; R,.x==2150 kre/em?; ma=

==1,15 (taba. 16); coopyxenue I kmacca — ky=1,25 (m. 1.2); couera-
HHe HArpysok ocHoBHoe — ne¢=1 (m. 1.2).

TpebGyerca onpefenuTh NJIOCMAAb CEUCHUs NMONEPEYHOH apMaTyphl.

Pacwem. TlposepsieM ycaoBue (98) JoCTaTOYHOCTH pPasMepoB
CeUeHHS .

Tax kak kyneQ=1,25-1-396=495 1¢c << 0,25 m53Rnpbh0=0,25 X
X 1,15-90-100-385-10—3=995 Tc, pasmepbl ceueHHs JOCTATOUHEL.

M.
/—\ .
4 pet= 1refr?
T A
(SR x
x| NeZ=Gornl LW * S
*’{:{ ) bt N g’ﬂm)?
N x T
B
t?‘fx
/)< /72<"71 TR
~NB
7 ‘1 2 3mapa,re-u N §
< - ey <
T % il .
e
b=
| o & Jnmpa 4,7 S\E "
b ;
I e
EE "
| fon
7
Puc. 21. Cxema apMupOBaHuS Puc. 22. K npumepy 27
YTJIOBHIX COMNpPSKEHHH MaCCHB- ! — Hauano HAKJIOHHOTO CedeHHs;
HHIX XKeJ1e306eTOHHbBI X KOHCTPYK- 2 — KOHell HaKJOHHOro CedyeHus
12973

IlpoBepsiem ycaoBue (99) Heo6XOAMMOCTH pacueTa MNONEPeIHOrO
apMHpOBaHUA (KOHCTPYKUHS NpeACTaBisieT co60d MJAHTY Ha YIOPYFoM
OCHOBAHUH).

Tak xak kyn.Q=1,25-1-396=495 TC>m64Rnpbh0=0,9'7,5 X
X 100-385.10—3=260 Tc, HeOGXOANMO IIPOM3BECTH pACYeT MONEpey-
HOTO apMHDPOBAHHS.

Onpe}J,e.rmeM NPOCKIHIO JJUHBLI HAKJIOHHOIO CEYEHHsA HA OCh 3Jje-
MEHTa

_ hy 3.8 31 s ; ’ 05
€= tgp =~ 1,26 M<3,4Mm=I,, rtme no cdopmyae (105
2 2
ep=—"7= o = L2 < 1.5,

P T e E
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OnpejieniseM BeJHuMHY nonepedHoll cHibl @y, AeficTByOmEd B Ha-
KJIOHHOM ceueHuu, no Qopmyae (107)

Q=Q— Qo+ Weosh,
rne
B

Pe. 10 3
Qo=(Prp+Pnpomb c2 )C:(22+24-_2—)3’1=127 e

1 ¢ 1
Weos B = R puportus 'CO—S‘B" cos fp = 5 Poporust =

1
=5 24:3,1 =374 1¢;

;=396 — 127 -+ 37,4=306,4 Tc;

kuncQy=1,25-1.306,4=2384 1c.
Hns onpepenenns nonepeunoil cusel Qf, BOCIpHHHMaeMo# Gero-

HOM, BHIYHCJAEM FoR 0
a Ra  96,2.27 _

no dopmyse (103) — §= bhg Rup ~ 100-385.90 = 0,075;

no ¢opuyne (102) — £=0,5 + 2§=0,5 -+ 2.0,075=0,65.
Tag xak h > 60 cM, BennunHa Qg, onpefeasiemas mo Qopmyle
(101), ymenplraercs B 1,2 pasa, T. e.

bhg t 0,65-7,5-100.385-1,26.10—3
Qs = kRpl’g ef _ 5 = 198 Tc.

Heo6xopumMast naomags cedeHHst xoMyroB (6e3 oTru6oB) Ha piuHe
t=3,1 M onpefensiercs no dopmyae (106)

kanoQ —meQe (384 — 1,15-198) 108

2Py =" Rax T,15-2150 =63 cu?,
Ilnomanes ceuenns xomyrta npu miare 40 X 80 cm pasna
IFyx 63

fx="gny =5 12,51,05= 65 v,
Ilpu apmupoBanun orru6aMu (6e3 XoMyTOB) roumepeyHas apmarypa
onpesensiercs no Qopmyne (106)

kuneQ, — msQs (384 —1,15-198) 103
maRa.xsina ~— 1,15.2150-0,71

ZFO = =89 CMz,

Tak kar Q=198 T < Q=220 ¢ npu ¢=3,1 M, npoBepseM He-
obxogumMocTs pacyera apMHDOBAaHHS [pH BO3MOXKHOM obpasoBaHHU
BTOPOH TpemHHH C KOHUOM B TOUKe, yjajtcHHO# oT omopsl Ha 3,1 M,
no ycaosuio (99).

Tax xak kgncQ .5 =1,25-1.220=2751Cc > mﬁ,*prh.,—;O,Q X
X 75-1.3,85=260 Tc, Heo6X0oANMO NPOU3BECTH pacyeT NONEPeYHOIc apMH-
pOBaHHA.

¥Yron makioHa BTODOR TpemlHHE f§ onpenaensem no dopmyae (105)

2 2
I+n, 't3303,8
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rae M=79 tc-M u Q=220 Tc — COOTBETCTBEHHO MO 3MIOpaM MOMEHTOB
H IONepeYHLIX CHJ Ha paccrosHHH ¢=3,]1 M oT onmopn (cM. puc. 22).
Tak kak tg B=1,83 > 1,5, npunumaem tg p=1,5 nast onpenene-
HHS C.
JnvHa apmipoBaHHsi BTOPOTO Y4YacTKa

Tak Kak NPOeKNHs ABYX HaKJOHHHX yuacTkoB 3¢=3,1 - 2,57=
=05,67 M Gounblie AJKHB YyUacTKa 5n0pbl M A0 HYJeBOH TOYKH, PaBHOH
3,4 M, B cOOTBeTCTBHHY ¢ . 3.45 npoBepsieM BO3MOXHOCTb 06pasoBanus
HaK/JOHHOH TpEeWMHB C HayaJoM B HOpMAaJbHOM CEYEHHH, NMPOXOJsIeM
4epe3 HYJEBYI0 TOMKY SIIOPE MOMEHTOB.

INo yenosnro (99), Tak Kak kyn Q3 4 = 1,25.1.200 = 250 tc <
< méiprhO =260 TC, pacyeT momepeyHOro apMHDOBAaHHA He Tpe-

6yercsi, noaToMy onpeRenauM Qp M Heo6XOZHMMOe KOJHYECTBO IOleped -
HOH apMmaTypel Ha YyuYacTKe c=/[;=3,4 M.
Mo ¢opmyne (101)

kRybhylgp kR bR

W="T12 T2
_ 0.65:7,5-100-3852. 1033
= 1,2-340 = 177 .

Io dopmyae (107)
10 1
Q, =396 — (22 -{—24—-—2—)3,4 +5 24.3,4=297,3 tc,

Heo6Gxogumas naomagb XoMyToB X Fy Ha jAauHe ¢=3,4 M

p._ (1,25:1.207,3—1,15.177) 10°
2Fy = 1,15-2150

JltuHy yuacTka apMHPOBAHHS NONepeuHol apMaTypof NpHUH HMaeM
paBHOft ¢;=3,9 M, rie Qon=Qp=177 TC.

Tlpunumaem xoMyTH & 28 A-11(fy=6,16 cm?) c marom 40 X 80 cm
Ha paude 3,1 M, panee @ 28 A-IIl ¢ warom 80 X 80 cMm Ha JnuHE
3,9—-3,1=0,8 ™, T. €.

3,1 0,8
przfx("‘+ 1 —i—m-) 1,25 =69,4 cm2 > 68,2 cm?,

= 68,2 cm2,

0.4

ITpoBepra Ha M3THOaK Kl MOMEHT He HYXHA, TAK KaK KOHCTPYK-
Uusl DpeicTaBjsieT cO60H NJIMTY Ha YNPYIOM OCHOBAHHH.

Npumep 28. Hano. JKenesoGetonnoe nepekphitme saanmsa I3C
(npocTpaHCTBeHHO paCoTauiags NAWTHAA KOHCTPYKUHM#A); A=2 M,
hy=1,85M, a=a'=0,15n, b=1wM;, py=14,91c/M; pc.5=5 1c/M;
pacueTHbie YCHJAHS INDHBeAeHH Ha pHC. 23. F3=39 cm?, GeToH MapKu
M 200; Rup=90 xrc/cm?; Rp=7,5 krc/cm?; mg,=1,15 (ra6r. 8); ap-
marypa kaacca A-II; R,=2700 kre/cm®; Rg.¢=2150 xrc/em?; mg==
=1,15 (ra6a. 16); coopy:xenue I kiacca — ky=1,25 (. 1.2); couera-
HMe Harpy3oK peMOHTHOro cayuag — ng=0,95 (m. 1.2).

TpebyeTcs onpeleuTh IJOWAAb CeYEHHst MoNepeyHOfi apMaTryphl.
Pacuem. TIpopepsem yciaoBue (98) AOCTATOUHOCTH pa3MepoB ceye-
HHA.
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Py 1497C)1.
P =576/

Tak kax kHﬂcQ=1,25\/\
X 0,95 - 130 = 154 1¢ <<

X z N < 0'25m6 RnpbhOT—: 0,25><
N3 m— R 3

S (& S IEE x1,15:90- 100 - 185,100 =

- 2 > =480 Tc, pasMephl CeyeHHUs
JIOCTATOYHBAL,

3 [posepseM ycaosue (99)

HEOOXOAMMOCTH pacdeTa ap-
MHPOBAaHHS.

Tax kax kyneQ=1,26%X

] X 0,95 - 130 = 154  1c >

& g >mg, Rpbhy = 0,9 X 7,5X

X 100-185-10—3==125 Tc, He-
06X0ANMO NpPOUBBECTH pacyer
fIONEPEYHOTO APMHEPOBAHHSA.

Snwpa 4,1¢ 735

Puc. 23. K npumepy 28

Bruucnsem no gopmyne (105)

2
1gp = —r = = 0,98 < 1,5;
M 351
I 5r, 113008
il 1.85 =1,89 m,

C="gF —T0.08

Tax xak ¢=1,89 M > 1,8 M Anudel yyactka amiopsl M OJHOro
3HaKa A0 HYJeBOH TOUKHM, npusumaem c=1,8 m.

OnpenensieM nomepeunyp cuny @, AeficTayromyio B HAaK/JIOHHOM
ceuenyH, no Qopmyae (107)

1
@ =Q—Qo+ W cos B = Qon— 5 Pc.at — psC -+

1 1 1
-l——'2“ Ppt = 130~’§~5‘1,8-14,9-1,8 1——5‘ 14,9-1,8=112,1 Tc.

Has onpegenenns Qg
no dopmyae (104)
_Fs Ra N 39 2700 68.108
§=TFhe Rup T BhoRnp — 100-185 90 1 100185
no gopmyne (102) — £=0,5 4+ 2§=0,5 4 2.0,1045==0,709.
Toraa no gopmyae (101) npu A=200 cM > 60 cm
kRpbh, tgB ~ 0,709.7,5-100-185.0,98.10—3

2 = 1,2 =80 Tc,

Heo6xoaumyo niomans XoMyToB onpefiessier Io dopmyse (1 06)

keneQy — ms,Q6

BBIYHC/ASIE M

50 = 0,1045;

SFy =

maRa.x
_(1,25-0,95-112,1—1,15.80) 103 .
= 1.15-2150 = 16,7 cu?,

Beauuuna monepeusodt cuael HAa paccrosiuuM 1,8 or omopel paBHa
92 1c, . e. Gonpwe Q=80 tc. [lonepeunas cuna Qpp==80 Tc HA pac-
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crosinun 2,35 M oT onopel. Pexkomenpyercss aauHy apMUpOBAHHA HpPH-
HATH 2,35 M npu cymMmapHoil miomaau = Fx=16,7 cM?, T. e. npu mare
xomyToB 40 X 80 cM B coorBercTBMM ¢ m. 3.45:
16,7
x=g 51,0 — 227 o
Ilpunnumaem & 18 A-11 (fx=2,56 cm?) npu mare 40 X 80 cM Ha
anure 2,35 M.

Mpumep 29. Jano. JKenesoberounoe nepekpbiTHe 3nanus ['3C;
h==2w, hy=1,85 M, a=a’=0,15 M, b=1 M, HArpy3Kd M pacUETHBHIE
YCHJINA TpHBeJeHH Ha puc. 24; Ha onope F.=39 cm%;, Fh=69 cm?;
B mpoJiere F‘;=49 cM2, Fg:39 cm?; Getow Mmapku M 200; Rpp=
=90 krc/eM?; Ryp=7,5 kre/em?, mg,=1,15; mg5,=0,9;  apmarypa
kaacca A-II; R,=2700 krc/em®; R, x=2150 krc/em®; mga=1,15;
coopyxenue | kiaacca — ky==1,25; coyeranue Harpy3oK pPEeMOHTHOTO
cayyas — ne=0,95.

Tpe6yercs onpefenuTsh Niolajb CeYeHHs NONEpPeYHON apMaTyphl.

Pacuem. TlpoBepsieM ycaople (98) JOCTaTOUHOCTH pPa3MepoB cede-
HUS.

Tak Kak kanc@=1,25.0,95.79=94 1c << 0,25 Mo g Rupbhe=
=0,25.1,15-90-100-185.10—3=480 1c, pasMepnl Ce4yeHHS HOCTATOUHHI.

IlpoBepsiem ycaosre (99) Heo6XOAMMOCTH pacyera apMHPOBAHMUS.

Tak kagk kuncQ=1,25.0,95-79=94 71c << m54prh0=0,9-7,5><
X 100.185.10-3=1251¢, pac-
yeT monepeuHoil apMaTypH He

S
MPOH3BOLNTCH; IONMEpPeYHoe ap- | prg=5relhe S
MHPOBaHHE KOHCTPYKTHBHoe (B FS < -
AR | 687
VA &re

797

o

cooTBeTCTBUH ¢ M. 8.38 Hacros- ¢ X )E

wero PykoBsojcTBa JomycKaer- AN = EL

CA  TONEepeyHyld apMaTtypy He e -
yCTaHaBAUBATB). o N gy 1497t

D
Haxaonnoe ceuenue Ha
5 ™~
JNefcTBHe H3THOAIOIEro MOMEeHTa S dngpa ey

He pacCUuThiBaeTCA, TaK KakK

KOHCTPYKIHS MEPEKPHITHS Npes- S TR G
craBjaser coboii HaruGaemyn B L=

ABYX  HanpasjeHusix (mpocrt- oy
DAHCTBEHHO PaGOTAWIIYIO) MJH- Puc. 24. K npuvepy 29
TY.

Hpumep 30. [laro. Kenezo6eronnas koucoab (puc. 25); h=5 m;
By = 4,9M; b= 1mM; Harpysku ppp = 2,5 Tc/M (rpyHT); pp=20 TC/M
(Bopa); pacderHple YCHJIHA B KOPHE KOHCOJAH ¢ Y4YeroM Ipo-
THBOJABJEHHUS U cO6CTBEHHOTO peca M = 2120 r¢-Mm, Q =
= 360 Tc, Np = 78 tc; nuomaip IPOJONbHOH apMatypsl
F,=190,1 cM® (8 55 A-II); Geron mapku M 200; Ryp=90 xrc/cm?;
Ry=17,5 krc/em?; ms,=1,15; nonepeunas apmarypa kaacca A-II;
Rp=2700 xrc/em?; Ra.x=2150 xrc/cm?; my=1,15; coopyxenue I kiac-
ca — ky=1,25; coveranue HArpys3oxk CTPOHTEJBHOIO HEPHORE — Ne=
=(,95.

Tpebyercs onpefenuTh NAOHAAL CeYeHHS NONEPeYHON apMaTypH.
Pacuem. OnpegesisieM OTHOCHTEJNBHYIO BLICOTY CXKaTOH 30HBI cede-

Hus no dopuyne 104)
Fa  Ra N 190,1 2700 78.103

8= Bhy Rup ~ bhgRup  100-490 90~ 100-490-9

5= 0,0987.
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o 207
p OILHHHEA 29 & I—H—i—FH—H—%—W;ﬂZJ,C/M

=257/m .
— f_ = 54/»« 207'5'//‘? ﬁ"f’ ! / C=4/m
x ﬂa/mwmw g 12//&
3 ¥ w o) DACTAKYMA
12| & HarnonHan coans = G\
A

- I oKRama il Ly
72M ;_J{ 7217 ,
./l/__—

Puc. 25. K npumepy 30 Puc. 26. K npumepy 3l

Kospdpuuuesr k£=0,5 4 2E=0,5 + 2-0,0987=0,697.
YTos1 MeXNy HAaKJOHHBIM CeyeHHEM H TOPH3OHTAJbIO OIpeAensieM
no ¢opmyne (105)
2 2 .
tg = = 510 = 0.91; B =42°,

U+ Or 1+ 35049

Tak Kak BHCOTa cedeHus h > 60 cM, nonepedHoe ycuage, Bocnf -
HuMaeMmoe GETOHOM CXKAaTOH 30HLI B HAKJOHHOM CEUEHHH, yMeHbLIaercs
8 1,2 pasa.

[To dopmyae (101)

kRpbh, t 0,607.75-1.4,9.0,91
Q5 = Rpl’;gﬁz 69 = — 194,5 c.

Tak kak no dopmyae (100}  kyneQ=1,25-0,95-360=427 r1c >
> m63Q5=1,15-194,5=224 TC, HeoOXOJHUMO paccyuTaTh MNONEPeYHYIO

apMatypy.
JlnuHa DpOeKUMH HAKJAOHHOrO CeYeHHSI Ha TOPH3OHTANb

hy 4.9
€= qgp 001 =5,4 M,

PacyerHas BeJuuYuHA NOmepeyHOH CHJB B HAKJIOHHOM CeUeHUH no
tdopmyse (107)
1

Qi =Q— Qo+ Wcos B =Q— (prp -+ ps) ¢—"9 Pc.B ¢+

1 1
+_é_ psc = 360—(2,5 + 20) 5,4 —5

1
+ 5 20-5,4 = 260, 1 .

2,4.5.5,4 -

Heo6xonumyo nonepeuHyio apMarypy NpH apMHPOBAHHH OTIH-
6amMH, NOCTABJEHHBIMH IIOJ YIJoM =45° Ha mIuHe ¢=5,4 M onpeje-
Jasgem mo ¢opmye (106)

kuntcQ1 —meQo _ 1,25-0,95-260,1 —1,15-194,5

2Fo = maRa x sina 1,15-2,15.0,71 =
:47’6 CM2’
[MoctapuM JABe NJIOCKOCTH OTTHOOB, B KaXXIoH NJOCKOCTH
>F 47 6
Fo= "5~ =—5~ =23,8 eut,
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IMpunumaem B Kaxpoli mlockoetH & 55 A-I1 (23,8 cm?).

IlpoBepnuM BO3MOXHOCTL OGpa3oBaHUsl BTOPOTO HAKJOHHOIO Cce-
yeHHs, KOHel[ KOTOPOro COBiIafdaeT ¢ HOPMaJbHBIM CeYeHHeM, NPOXOAs-
LM Yepes HAyasJo N1ePBOH HAKJOHHOH TpewmuHbl (CcM. pHc.25).

3nayenue MoONEpeYHOH CHJIL ¥ H3THOAIOMEro MOMEHTA B CeYeHHH,
IpoxofAsilieM Yepe3 Hayasgo NepBof HaKJOHHOH TPEIUHE, PACIOJOXKEeH-
HOM HA pacCTOSIHUH ¢=05,4 M OT OIOpHOro ceuenust, Q=188 1c, M=
=625 TceM (c yueroM mpoTHBoxasJeHHd), Np=50Tc, hy=1,b —

6,6
— 0,1 43,5 -r2-=3,32 M;

Fa Ra N 190,1 2700 50103

8= The Rup — BhoRup — 100-332 90 ~ 100-332.90
= 0,155;
=0,54-2E=0,5 - 2.0,155=0,81;
2 ) .
tgh=—p g5 — i P =145%

I +on 1+ 188332

kRpbhy tg B 0,81.75-1.3,32.1
Qo = pl,zo eb _ 2 = 168 r¢;

kuncQ=1,25-0,95-188==223 tc > mg,Q6=1,15-168=193 Tc,
cJjelloBaTeIbHO, HeOGXOJMMO DacCYHTATb NONEepPedHYIO apMaTypy aHa-
JIOTHYHO IPOBEJEHHOMY pacyery.

Npumep 31. [Jawo. Hcxoanble naHHEIE HpefBYINEr0 NpHMEpa,
MeHsieTCd TOMbKO HaIlpaBJeHHEe Harpy3oK, NPHHATOE YCJIOBHO HepleH-
RHKYJsApHO cxkaToil rpaHm (pmec. 26).

TpeGyercst onmpefeJuTh MJIOMAAL CEUEHHS NONEPEYHOH apMaryph.

Pacuem. VI3 npegrpymero npumepa: §=0,0987; £=0,697; tg =
=0,91; P=42°.

Pa6ouas BrICOTAa B Hayaje HAKJIOHHOTO CeYeHHS

. ho"tgB  4,9.0,91 s
0= Tg0 L 1gp 0,202 10,91 7M™
5—1.5
rae g0 = 5 = 0,202,

Tak kak BrcoTa cedenns Goasine 60 cMm, monepeusoe ycuiue, Boc-
NpUHHEMaeMoe GeTOHOM C€XXaTOH 30HbH B HAK/JIOHHOM CEYEHHH, YMeHb-
maercsd B 1,2 pasa,

Ilo dopmyae (101) —

kRpblg 1B  0,697.75-1.3,7.0.91
6 = 1’2 = 1’2 = 146 Tc.

Jnnva npoexInMI HaKJOHHOTO CEYEHHS Ha TOPHSOHTAMDb

‘=Tgp — oo ~HIw
PacyeTnas Beauunna momepeynoff cmin mo dopmyne (107)

1
Q=Q—Qo+WcosP=0Q— (prp + ps) ¢~ 5 Pc. ¢ -+
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1 !
+ 5 Pue =360 — (2,54 20) 4,1 — —-2,4.5.4,1 4

1
—}—-‘2—20‘4,1 = 285,2 TcC.
B CeUEeHUH, NPOXOoAfgIEM Uepes HA4YaJMo HAKJAQHHOTO CceueHud,

M=880 tc-M (c yuetom npoTHBOAaBIerHs); Np=-60 tc; Q=228 TC.
Bricora cxkarolt 30HE Gerona mo gopmyne (57)

2kpncNe
— 2 Lmreltt
¥ =hy l//r Wy — meRegs = 570

971,95.0,95-60-12,9.10°
~ ]//r37°2“ I,15-90.100 =25 cm,

h 830 3,8
e e— eo—-T—f—aa—éﬁ~-§—+0,l= 12,9 M.

Ilnedo BHyTpenHell mnapst

x 0.25
2:]10—3":3,7—“?:3,575 M-
Ilonepeusoe ycuine, BOCHPHHMMAEMOE NPOLOJLHOH pacTsHyTOH
apmatTypoi, onpenesnsem no Qopmyae (120)

M 880
Qa=—" tg9=m0,292=72 TC.

Heo6xoanmas nonepeynast apMmatypa Ha jauHe ¢=4,1 M mnpu ap-
MHpoBaHHH OTrHGamu npu o=45° corsacuo m. 3.57,
kyncQi — mgQp — maQa

0 maRa. g sina

. 1,25.0,95-285,2—1,15.146 — 1,15-72
- 1,15-2,15.0,71

TlocraBuM JBe IJIOCKOCTH OTTHGOB Ha JiuHe 4,1 M or omopsl;
B KaXJOH NJOCKOCTH

= 49,6 cm2.

TlpunuMaem B raxaol naockocty 2 40 A-11 (25,1 cm?).

Heo6x0zMMO NIpOBEPUTL BO3MOXKHOCTh 0OpasoBaHUsg BTOPOTO Ha-
KJIOHHOLO CEYyeHHs, KOHEIl KOTODOro COoBHajaeT C HOPMaJbHBIM ceye-
HHEM, NPOXOAANIHM depe3 HAdaJ0 NHepBof HAKMOHHOH TpemuHbl. [las
3TOro omnpeje/iseM MONEPEYHYI0 CHJAY H H3rnGamomuil MOMEHT Ha pac-
cTosHHUM ¢=4,1 M or onoph M mnposepsieMm ycaoeue (100) (cm. mpu-
mep 30). Hdanee, ecin yeaobue (100) He ynoB/eTBopsieTCA, NPOU3BOANM
pacyeT BTOPOTO HAKJOHHOI'O CEYeHHsi, AHAJOIHYHO TPOBEAEHHOMY
pacuery.

Mpumep 32. Jano. UsruGaemas xenezobeToHHas O6ajgka NpaMO-
yroapHOro ceduenus; b==50 cM; h=40 cv; a=4 cm; hy=36 cM; GeToH
Mapki M 300; Rmp=135 krc/cn?; Rp=10 kre/em?; mg,=1; Ganka ap-
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MHpPOBAaHA JBYMS NJOCKHMH KapKacaMll ¢ IIONePeUHBIMH CTepKHSMH
u3 apMarypn kjaacca A-1I xnamerpom 10 mm (fy=1,131 cM2), warom
u=15cm, ma=1,1; upomossnasi apmarypa kaacca A-Ill, Fa=
=12,56 cm?; msru6amomuii MOMeHT B HOPMAaJbHOM CEYEHHH, NpPOXOAS-
IeM Yepe3 KOHeI[ HAKJOHHOrO ceueHHs B cxaToi 3oHe; M=11 tc-M;
nonepeyHass CHJa B TOM e HODMaJbHOM cedyeHuH Q=14 1c; kaacc
coopyxenns 111 — &y=1,15; ocHoBHOE coueTaHue HArpy30K — ne=1.

Tpebyercs IPOBEPUTH NPOYHOCTH HAKJOHHOTO CeYEHHs Mo Nome-
peuHoO# cuie.

Pacuem. TlpoBepsem ycaosue (98). Tak xak kgneQ==1,15-1-14=
=16,1 Tc < 0,25 mgyRupbhy=0,25-1-135-50-36-10-3=60, 7 tc, npu-
HSTHE pasMepbl NONEpPeYHOIO CeueHHs JOCTATOUHHI.

IlpoBepsiem ycaobue (100) Heo6XOAMMOCTH YCTAHOBKHM pacyerTHoOH
nonepeyHo# apMarTypsl.

Has sroro ompedeaseM mno opmyaam (102), (103) n (105):

Fa  Ra 12,56 3600

= "Zh, Rap — 50-36 135 — 0185;

E=0,5-+-2£=0,542.0,18=10,87;

2 - 2

M 1 100 000
'+, 1+ 14000.36
YTO YyAOBJeTBOpsieT TpeGoBanuio m. 3.45, T.e. 0,5 < tgf < 1,5

Tax kak Yycmosme (100) He ynoeaersopsiercs, T.e. mgQ6=
= mg4kRpbh, tg f=1-0,87.10-50-36-0,628=9,8 ¢ << kyn,Q@=16,1 Tc,
mornepeuyHas apMaTtypa JoJXKHA OBITh pacyeTHOR.

Tax xax Ganaxa usrubaemasg ¢ TOCTONHHOH BHCOTOH CedyeHu 4,
IIPOBEPKY NPOYHOCTH HAKJOHHOIO CeYeHUs! NPOU3BORHM IO YCJOBHIO
(106). Hdnsa storo onpefensieM JJHHY MPOEKUHH HAKJOHHOTO CeYEHHS
Ha MPOAOABLHYIO OCh dJeMeHTa

ho 36
c = e — 0,608~ 57,3 cM.

UncJo monepevuHBIX cTepiKHeH, NepeceKamwIUX HAKJIOHHOe cede-

HHe ¢ KaXJAoH CTOpOHB!I GavKH,

c 57,3
- = —1-5—:3,81111‘., T. e. 4 T,

tgh= = 0,628,

Tak xak XOMyTH JABYXCpE3HBle, YHCJIO XOMYTOB, HepeceKalom HX
HaKJOHHOE cevyeHHe, 8 wiIT.

Yeaopue (106) yaoraersopsiercs, Tak Kak 2maRa xFx + meQs=
=(1,1-2150-8-1,131 + 1-9800) 10—3=31 1c > 16,1 Tc=kyn Q. Cie-
AOBaTeJqbHO, INPOYHOCTb HAKJOHHOTO ceuyeHHst ofecreueHa.

B coorpercTBMM ¢ 1. 3.49 NpoBePKY INPOYHOCTH H3ITHOAEMBIX
3/IEMEHTOB, ApMHUPOBAHHBIX XOMYTaMH, paspeliaercs PO H3BOJUTh IO
dopmyne (109) kyneQ << Qx.5-

Onpejensiem no ¢opmyse (114) ycunnme B nonepeyHblx CTep KHAX
Ha eJMHHIY JJHHB 3JeMeHTa

fﬂaRa, K_]txfl 1‘121501,1312

gx = - = 5 = 356 krc/cm?.

ITo dopmyae (110) BrunCasEM
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Qz.6 =2)/ kmgR bhGq, =

=271/0,87-1.10.50-36%.356-10—3 = 28,3 rc.

Tak xak Qx.5=28,3 Tc > 16,1 Tc=FkyncQ yciaosue (109) yxosaer-
gopsietcsa, CilefloRaTenpHO, INPOYHOCTb HAKJOHHOFO ceueHHs ofecrne-
ueHa.

B coorBercrBun c 1. 3.49 B 6angke, apMUpOBaHHOR XOMYTaMH, He-
06X0AUMO NPOBEPHUTH ycnos(y)ae 0(115). B pansom caytae ggx=

meRpb _ 1-10.5
=356 xrc/cM2> 62p =7 =250 xrc/cm?, T. e. ycnoBae (115)

YAOBIETBOPSAETCA.

[TpoBepsieM, yAOBAETBOPSIET JH NPHHATLIL 11ar NONEPeYHBIX CTEPXK-
nefl yenosui (108) m KOHCTPYKTHBHBIM TPeGOBAHUAM.

Yecnosne (108)

kmgR,0HE  0,87-1.10.50-362
tyaxe = pmdy - 1,15-1.14000 = 00 M>u =15 cu

YAOBJIETBOPACTCA.
B cooTBeTCTRHH ¢ n.h8.39 HacTosmero PykoBoicTBa miar XOMYTOB

He [O/KeH mpeBhmars 5 = 5~ =20 ¢M ¥ Jo/KeH GHTb He Goee.

15 cM, rax xak Bricota GankH

1-7 h < 45 cm.
Takum ofpasoM, TpHES-
TOE apMHpPOBaHHE YAOBJIETBO-

- pseT Bcem TpeGOBaHHSM.

3 Mpamep 33. Jano. YKeneso-
IS Oeronnaa 6anka Ha ynpyrom
[NAN OCHOBAaHWHM, HarpyKeHHas pas-
= W3 HOMEpDHO pacnpefesieRHol Ha-

rpyskoii p=1,5 Tc/M; pasmeprl
HONEPeYyHOro ceueHdss NpHBeje-
Hbl Ha pHC. 27; GeTOH MapKH
M 400; Ryp=175 krc/eMm?; Rp=
=12 krefem®; mg,=1; nome-
peyHass apmarypa xJacca A-II;
Ra.x=2150 krc/em?; npojposb-
nas apmarypa kaacca A-III;

a=4
._T_

TR Ra=3600 xrc/em®; ma=ma,=
% =1,]; MarcuMa/Jbuas nomepey-
’ Hasi cuna Q=14 1c, uarubalo-

IMHA MOMEHT B CEYEHHH C MaK-

CHMAaJbHOM NoOnepedHOH CHJIOH
mﬂ/m M==14 Tc.M; KIacc coOpyKe-
1 : Hua 111 — ky=1,15; ocHoBHOE

coueTaHMe Harpysok — ne=1.

Tpebyercs onpesenuTh IH-
aMeTp M Imar NONepeyHHX

cTepxkHelH.
Pacuem. T1posepsieM ycloBHe
Puc. 27. K npumepy 33 (98) 0,25mg4Rupbhy=0,25 - 1X
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X 175-30-40-10-3=52,5 T¢ > kgneQ@=1,15-1-14=16,1 Tc, 1. e. OpH-
HSITBIE pasMepbl ceyeHHs GalKM NOCTaTOUHEL

Tak xkak 6anka Ha YINpPyroM OCHOBAHHH, HeOGXOAIIMOCTb pacuera
HaKJOHHOIO CeueHUsA MO NPOUHOCTH omnpenensieM no ycaosiio (99)
mg, Rpbhy=0,9-12-30-40- 10~ 3=13 1¢c << kgneQ=16,1 1c, T.e. He-
06XOIMMO pPACCUUTAaTh NONMEPEUHYI0 apMarypy.

Pacyer momepeuHOli apMarypel npousBoguM H3 ycaoua (109)
kgncQ<< Qx.6.

Onpejielum yCHJIHE B XOMYTaX Ha €JHHHLY JJIIIHLL 3JeMeHTa
no ¢dopmyte (113) ¢ yueroM pekoMenpauni n. 3.50.

Ina sroro Beiuncaum: k=0,5 - 26=0,5 } 2.0,34=1,18,
rae

§ =%k, Rap ~ B0-40 175 = 0:3%

(kane@?  (1,15-1-14000)2
kytiepy +9x = 4km6prhg = "4.1.18.1-12.30.402

= 95,3 Krc/cm?;

gx=95,3 — kynep;=95,3 — 1,15-1.15=78,05 xrc/cm.
Io dopmyne (112)

~kmgR DK / 1,18.1.12.30-40°
Cp = —
0 l anCpl -+ gx 95,3
== 84,5 CMNZho-‘
Q:=0Q — pyce=14 000 — 15.84,5=12 730 xrc no dopmyane (107).
ITo dopmyse (108)
kmgR ,bhj 1,18.1.12-30.40%
Umare = "0, 1,15.1.12730
B coorBercteuE ¢ pekoMenganmsmu n. 8.39 macrosimero Pyko-
BOACTBA Np# A< 45 cM MaKCHMAJbHOE PACCTOSTHUE MEXKAY TMONEPeYHHi-
MH CTepXKHSMH IpHHEMaeM =15 cm.

IMnowaae ceuennst XoMyToB B OZHOH HOPMAadbHON K IPOXOJBHOH
OCH NJIOCKOCTH

= 46,3 cM.

__gxu _ 7805.15 2
X = o Ra x =T 1.2150 = 0,495 cMm

F

Kpowme Ttoro, u3 ycmosuit (111) u (115) gaa Gamok

mgRpbu 1.12.30-15
Fx>gmaRa x = o1, 12150 = |14 om.

[IpuruMaeM J1Ba IIONEDEUHBIX CTEpPKHSI B CEYEHHH JiIaMeTpOM
10 MM (Fx==1,57 cuM2).

[To Bcedt annne 6anKy NpuHEMaeM nonepeunsie crepxund 10 A-11,
maroM u=15cMm (fx=0,785).

Pacyer nonepeunofi apmaTypbl MOXHO NDOH3BECTH U H3 YCJIOBHS
(106) kuncQy << ZmaRa.xFx + msQs.

Has sroro ompepesisieM:

no ¢dopmyae (105)
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2 2
g =—"3= = 0,57>0,5;

' on 1+ 1704
hy 40
c:?g—ﬁ*=(r5—7:70 cM;

o 1O dopmyae (101) Qg=kRpbh, tg B=1,18-12-30-40.0,57-10—3=
=9,[ TC;

no ¢opmyae (107) Q,=Q — Qy -+ W cos B=14 000 — p,c -+
4+ 0=14 000 — 15-70=12 950 krc;

no Qopmyae (106)

kanoQy —mgQs  1,15-1-12950 — 1.9700 .
= R T,1.2150 =22 ov%
no gopmyde (108)

kmgR b  1,18.1.12.30.40°
Bnaxe = T Gy~ 115119080  — 0.6 o

Ilo KOHCTPYKTHBHBLIM TpebOBaH HAM DPACCTOSIHHE MexAy Morepey-
HBIMH CTepPXKHSIMH JOJXHO ObITh He MeHee 15 cm.
IMpuaumaem u=15 cm.

OnpepesuM YHCAO MNOMEPEYHBIX CTepiHeH, NepecekawmHX Ha-
KJIOHHOE CcedeHHe,

c 70 N
T—]—l:——-ls + 126,

Ilpn 7ABYX cpesax NONEPeUHBIX cTepxkHefl B CedeHHH

2F 2,2
f}{ —_ —2\76}5: _12— = 0,18 em2,

[Mo XOHCTPYKTHBHBEIM coofpa-

ﬂ_ 550 | P800 1 XKEHIIAM TNpPHHEMaeM apMHpOBAHHE

A fanxu JIByMs KapkKacaMH ¢ Tolie-

peunoli apmartypoli kJaacca A-II,

auamerpom 10 mM, marom 1D cm
(f/x=0,785 cm?).

Npumep 34. [awo. BepxHas
4acTh H KOHCOJb OblKa MNJIOTHHBEL,
pasMepLi. npuBeieHb Ha puc. 28;
HAa KOHCONb JeHCTBYeT cOCpeXoTo-
YeHHasl Harpyska OT MOJAKpaHOBOH
G6anxu P=800 TC M coGCTBEHHBIH
Bec npu yg=2,4 Tc/m%; coopyxe-

7 nie Il knacca — kg=1,2; codera-
] HHE HArpy30K OCHOBHOE — n¢=1;
’EJEP ' Gerow  mapkn M 200, Rup=90
TR T, krc/cm?,  Rp=7,5 xrc/em?, &261'—;-
| 1615 3 = 1,15; apmarypa kKJjaacca -1,
= . v ] 1 ) B p yp
fT 16 20m L Ry=2700 xrc/em?, my=1,15.

TpeGyeTcsi paccuuTaThb BEPX-
Puc. 28. K npumepy 34 HIOW YacTb OblKA NMIOTHHE C KOH-

G cX apMupoBa-
| —wtpada MoA NOAKPaHOBYIO BANKY; COJbI0 W 14T emy pMHp
2 — MECTO IPHJIOKEeHHS HAarpyskH HH5.
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Puc. 29. BeanynHe H Hampasie- g5 o

HUS IVIABHBIX HanpsXeHHH# Op . ~§g0 718 LN
«+» — pa:TsKeHHe; <«~—» — CXKaTHe iﬂ Z;’QWJ ‘}\5’0 7L!]8 a1
= »«m\ 78 7~ 24; 9

~6J’5—525 -t S U5
UZ’\'H? 114 187

7™
ZEm

_2‘4:7,5 -3 )—(3‘;&7 _tf:%-'f.f
AN -k g4 ’
}_l*i__ﬂ 2k =79 a8, |5ss
" X“)m% -E‘Sft 4}57
—24  -1396 —285 JET
P

1806 ~g6 a6 |8

Puc. 30. dmopel rJjaBHbIX Hamps-
EHHH Op B CeYeHHAX 7Y
«-» — pacTAMKeHHe, <«—y -— CIKATHE

Dewbargwyag sntgpa
J&m  P=EO0TC
] GENUYUH Brp. TCIMm2
[ V433
- 349 ]

Fm

N
~ S
'231::}? o
M% 5
|
()
N)\
= } /rﬁ‘f""__g
S
.‘\‘@ iy ~
SO L3
1
4
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p-b0e |7y 1| B4 Pacuemn. Cratuyecxuii pacuer

R BBIITOMHAETC 5L METOJAOM KOHEUHBLIX
N o 3/€MEHTOB [0 CTAaHRAPTHOH mpo-

3 NIL 4PUAT KN rpamme 1. p P

Sids I x o 7'

T N S 3a pacueTHyio 06JacTh NMPHHH-
1] N VTR AL MaeTest BEPXHAA HacTh ObKa BMeC-
S AR Te ¢ KOHCoJbIO BEcoTOll 26 M, Ko-
K ) P Topast mpeicTaplesa HaGopoM 817
TPEYTONLHBIX 5JEMEHTOB, CBsi3aH-
HBIX B 452 y3/0BHIX TOYKax, npH

ONHHAKOBOM MIare MeXJy YIVIaMH
B BePTHKQJbHOM H TOPH30HTAJb-
HOM HaNpaBJeHHsIX, paBHOM 1 M.
Pacuer mnpousBeJeH s IJOCKO-
HanpsXeHHoro COCTOSHUSA IIPH KO-
sddunnenTe nonepeyHoll Jedopma-
win (1=0,15.

Ha puc. 29 noxasanbsl Besayuu-
HBf H Ha;mpaBJeHH$ NOJYUEHHBIX
pacuerom na OBM riaBubx Hanps-
wendl Op, rc/M?, Ha pue. 30 —
amo;z)hx I'JIaBHLIX HalnpsiKeHu# oy,
Tc/M%, B xapaxTepHbIX (OMOpPHOM
H JBYX CMEXHBIX C HHM) CeYeHH-
fXx, a Ha puc. 3l — cxema apmu-
POBAHHA KOHCOJH.

Tak xak ngop. p=1.4,73=4,73
Puc. 31, Cxema apmupoBanus kre/em? < Rpyr = 11,5 xre/eme,

KOPOTKOH  KOHCOMH KOHCTPYKUMS TPemuHOCTON KA,

1 B cooTBercTBME ¢ m. 3.58 mio-

manp TopH3OHTANbHOH apMaTypm onpejensieress no Qopmyrne (122)

¢ momomplo puc. 30 no orubaiouiedi 3MIOpe TpeX NMpPHBEJCHHBIX CeUeHHH
(-1, 2-2, 3-3).

B KOpOTKHX KOHCOJNAX, He JexaliuX HAa yOpPyroM oCHOBAHUM, TJaB-

Hble pacTATHBAIONINE HANPAKEHHS HE3aBHCHMO OT HX BEJHYHHE! JOJK-

HBl ObLITHb NOJHOCTBIO BOCHPHHATH TOPH30HTAJIbHONX apMmaTtypolt (uau

oTru6aMy 10 HalpaBJeHHIO IJaBHBIX PACTATHBAOIUX HaNpsIKeHHH)

Fa — anchAhar. P —
maRa
_1,2-1-300-100 (4,34+3.54 .., 4-0,5510,3)
- 1,15.2700

Apwmatypa pacnpefensierci N0 BhICOTE DPACTAHYTOH 30HBl GHKA B
COOTBETCTBHYH C orufaioliefl snmwpoit op,p cleaywmuM o6pason:

= 252 cM?.

t 10. H. Edumos, JI. B. Canomnuukos, A, [1. Tponukuit, Ilporpamma
CTaTHYECKOr0 H JWHAMHYECKOTO PacieTa cOOPYKEHHH MO MeTOLy KoHeu-
HBIX 97eMeHTOB )ast OBM tuma M-220, JI,, 1972.

Hporpamma, paspaGorannas OMATIT HUC Tipponpoexkra s DBM
BAOCM-6 u np.
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flonyseno Fa,=50,2 cM® — nocrasneno 54 em? (11ES 25 A-11)

» Fay =40,6 » » 39,3 » (8 25 A-II)
» Fag =34,8 » » 89,3 » (84 25 A-1)
» Fa,‘ =29,3 » » 39,3 » (8L 25 A-1I)
» Fay =30,4 » » 39,3 » (8L 25A-ID)
» Faq =256 » » 25,1 » (8 20 A-I)
» Fa, =187 » s 25,1 » (8« 20 A-1D)
» Fag =11,9 » » 251 » (8L 20 A-1D)
» Fag = 6,5 » » 25,1 » (8L 20 A-I)
» Fa,p =37 » » 25,1 » (8L 20 A-1])

Tak Kak pacueTHble MJIOMaKH apMatypsl Fa, — Fa , MeHbIe pe-
KoMeHAyeMOll B 1. 3.58 KOHCTPYKTHBHOH apMaTypel, OpPHMEM B 3THX
CeYeHHsX KOHCTPYKTHBHYI0 apmatypy & 20 A-II marom 25 cwm,
T. e. 0 ABYM GOKOBhiM rpausm B cymme 8 20 A-II ua 1 m.

B panHOM cayuae muiomafb Bcell pacueTHOH apMaTyphl He IpeBHI-
aeT IJIOMAAX KOHCTPYKTHBHOH apMaTyphl B COOTBETCTBHH ¢ H. 3.58
Hacrosmero PykoBojcrsa.

PacrsinyTyio TOpH3OHTANIbHYIO apMaTypy PeKOMeBLyeTCsi 3ajeJikl-
BaTh B CXKATYIO 30HY HJH TMPH HAJAHYHH DACTATHBAIOUWIHX HaNpAXeHHH
BO Bcell BepxHell 30He OblKa, YTO HMEeT MECTO B HaHHOM IIpHMepe, 3a Ha-
xaonnoe ceyenne 0=0" (cm. puc. 31), npoxolsdiliee yepe3 KoHel ONop-
HOTO CeUEHUs B CXKAaToil 30He H OTceKaloliee TaKoi o6beM 6eToHa, KOTO-
pH# CO3JaeT yAepXKHUBAIOMHI MOMEHT OT COGCTBEHHOTO Beca (H Bcex
CHJI, IPHJIOXKEHHBIX Ha 3TOM YYacTKe), PaBHbIA MOMEHTY OT HarpysKu
Ha KOHCOJb M OT COGCTBEHHOIO Beca KOHCOJH OTHOCHTeJNbHO ToukH O,
T. €.

7
Mo = —«800-3,5—2,4(3-6-7-3,5+0,5~3-7-7—§————

’ 13 AY
—2.3,02.2,7.3, 15) _}-2,4(3. 13.13.6,5—0,5-3-13.9,3 T) =

= — 2800 — 1342 -+ 4160 = — 4142 -} 4160 > 0,

Jauny 3apmeiiku, coraacho- n. 8.48 Hacrosmero PykoBojcTBa,
onpefensiem no dopmyae (196)
2 2700 :
lan = (maﬂm +Maﬂ)d= (0,7—50— 4 ll)d —30d.

AHKEpOBKY pacTsHyTofl TOPH30HTAJBHOH apMaTypbl MOXKHO OCY-
WecTBUTL M BEepPTHKaAbHOH (pacnpejenuTtefbHOH) apmaTypoli, 3aje-
JIAaHHOH B CXKATYIO 30HY TODHSOHTAJNbHLIX ceueHu#l 4-4, 5-5, 6-6 mpu
HaJWYUH DABHOIPOUHEIX CTHIKOB KPecTooGpasHEIX CeueHHMH apMaTypHl
(cMm. 1. 7.14 mactostmero PyKoBoAcTBa).

Tak Kax [JiaBHbIE PACTANMBAIOIMe HANpsXKeHHUs B BepXHell 30He -
6rika npaBee CcedeHHs -3 3HauuTeNBHO MeHbmle Rp=7,5 krc/cum?
H BBIXOJ U3 paGoThl PacTAHYTOH 30HB GeTOHA B YKa3aHHHX CEUeHHAX
He IIPUBOJAYUT K NOTEpe HecyueH cnocoGHOCTH KOHCTPYKIMH, apMHPOBa-
HH€ 3Toli 30HBl 6bIKa (IPH OTCYTCTBHH ADYTUX HATPY30K) KOHCTPYKTHB-
Hoe B cooTtBercTBuu ¢ 0. 3.58 macrosmero Pykosoacrsa (cM. 1. 6.17
rnaget CHull 11-56-77) m «BpemeHHBIM PYKOBOACTBOM II0 KOHCTPYK-
I1-633-76 )

THBHOMY apMHPOBAaHHIQ GETOHHBIX INIOTHH» | ——————
TuaponpoekT
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Ecin Ha KOHCOJBb, NpHBENEHHYI0O Ha pHC. 28, jeficrayeT cHJA
P=3600 Tc, To B KOpHeBOM ceueHHH 2-2 ¢ yueroM COGCTBCHHOIO Beca
koHconn (Pg.p=4401C) Op.p, oOnpejeleHHble B COOTBETCTBHA C
nn. 3.48 u 3.83 no ¢dopmysae (161), papunt

Q 4040.102

Or.p = 5" = 7300.0.9.1950 = 1195 Krc/cM®,

rae 2=0,9h 1 hy=1250 cM.

Tak kak ngOpp=1-11,95 xkrc/em® > Rprp==11,5 kre/em?,  ceve-
Hue 2-2 (cMm. pHc. 30) KOHCOMH HeTpeIMHOCTOHKOE, ITI03TOMY B COOTBET-
CTBHHM ¢ II. 3.58 paccuuThHBaeM ero CJaeAyIOMHM 00pasou:

a) ompejensieM HPOAOJILHYIO TOPH3OHTaJbHYIO apmMatypy mo ¢op-
myJie (23), A5l 4ero onpenessieM BEICOTY CXKATOH 30HBI ceueHHus no ¢op-
MmyJe (22).

HNaruGaromuii mMomeHT B ceuepuu 2-2

M=P3,5 -+ M¢.5=23600-3,5 -}- 1342=13 942 1¢- M,

-
rie M, 5 = 2,4(6-7‘3-3,5 —«2,7.3,02-2-3,15+0,5.7.7.3—3—) =

= 1342 TC-M;
x:ho——l/ 2 2haneM g 5
0 mﬁRnpb
2-1,2.1-13942 ’

- s 2 =0,46 20" =2.0,5 = :
V 12,52 159003 M< 2.0,5=1m

mgRupbx _ 1,15-90.300.46 )

Fa=—= Ry = ~ 1152700 = 460 cm¥;

no BepXHeH I ABYM GOKOBHIM TpaHsIM Ha BHICOTe | M mocTaBHM
apmarypy 11L& 70 A-IT unn 164 60 A-II (smecto 115 25 A-II,
cm. puc. 3l);

6) Tak KaK  [kgneOpp=1,2-1.11,95=14,35 kr¢/cm® > 0,9Rp=
=0,9-7,56=6,75 krc/cmM?, Ha BhHicoTe 2/3.13~9 M HEOGXOAHMO mOCTa-
BHTb T'OPH3OHTAJBHYIO apMaTypy (XoMyThl), omnpeledsemyio mo ¢op-

myJe (123}
wp _ kancQ ~1,2-1.4040.108

X T TmaRa T 1,15-2700

= 1558 cm?,

T. €. IPH mare cTepkHell 25 cM MJIOMagb CEUEHHS OAHOTO CTEPIKHsI

1558
Ix = 5T@—T)

IMocraBuM Ha BblcoTe 4 M apmarypy 32/ 60 A-I1 (907 cm2 ) Bme-
cro 3247 25 A-11 u Ha Bricote caeayroumnx 4 M 320 50 A-I1 (628 cm?)
syecto 3240 20 A-IT (em. puc. 31), najnee 4<J 20 A-II ga | M ¢ xax-
ROH CTOPOHBI.

Beprukanbryio apmarypy npumeM 45 20 A-II na 1M BMecto
4 16 A-I1.

Heo6x0nuMO NpOBEPHTH BeJHUYHHY DACKPBITHS TpEUIUH.

Ilpn HAJHYHH IO BRICOTE CEYEHMS SIIOPH IJIABHEIX DacTATHBAIOMHX
HaNpsAXKeHAH BENHYHHA PACKPHITHA TPEIIHH ONpeAelisercs mo popmyie
(169) KaK ANA WEHTPANTBLHO-DACTAHYTOTO CeUYeHHs, T. €, npu k=1,2 u
C HampsXKeHHeM B apMaType Oy, OHpeleJeHHBM IPH Ko3(puLHeHTe
neperpysku n=-1 n ky=1.,

= 24,3 cm2.
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B nannom caywae cpepnuft kosbduiHeHT neperpysku nep=1,2
H ky=1,2, T. e, AJ5 BepXHEro MeTpa CeYeHHs KOHCOJIH pu noCcTaBf€H-
Ho#t apmarype 11 70 A-I1 (423 cm?)
Ra  Fa. pacu 2700 460
Oq = ﬂcpkn Fa. moeT - 1,2-1,2 N 493 = 2040 KI’C/CMZ;

oy Fa _ 423
GHa‘I— * “‘“" bh ‘—‘300'100:0,0141,

Torna
Ga— O - 2040 — 0
ar :kcnna—ﬁﬁ7(4—1oou) Vd = L2115 gs X

X7 (4 —100.0,0141) /70 = 0,176 MM<ar. yp=0,4 uu,

TaK KaK BepXHssi MeTPOBAsk 30HA KOHCOJNH HAXOAUTECH HA OTKPHITOM BO3 -
AyXe H He nojiBepXkKeHa BO3JeHCTBHIO BOAH (cM. Taba. la rmapmr CHull
11-21-75).

Ina CACeAYIOMUX 4 M NO BBICOTE CEUEHHHA KOHCOJHU pu

11,95
l}}.ogM =73 = 9,97 krc/cm?

Nuopy = G??%Mbh: 9,97.300 - 100 = 298 500 xrc = 238,5 Tc.
[Ipun mocraBienHoll apmarype 8 60 A-II (308 cm?) mo ¢opMy-
ae (171)
N 298500

O = Fa = T 308 =970 Kkre¢/cm2;
Fa _ 308 :
= "5n" = 300.100 — 0-0103;
970 — 0

ar =1,2-1.1 7 (4 — 100-0,0103) /60 = 0,089 mm <

2,1.108
<0,1-1,3-1,25 = 0,162 mwm,

TaK KaK 3Ta 30Ha KOHCOJIM HaXOJHUTCS B 30He NepeMeHHOTO YPOBHsI BOJb
H INOJBepieHa NePHOIMYECKOMY 3aMOpaXkKHBAHHIO H OTTAMBAHHIO IIPH
yucJe DHKAOB B rof meHee 50, coopyxenne [I kiacca n guamerp apma-
TypH Gonee 40 mm (cM. Ta6m. 34).

IMpu apmupoBanun | M BolicoTH ceuenus 8J 50 A-II (157 cm?)
nOJIyuaeM COOTBETCTBEHHO

298 500 157
Oa = —yg7 = 1390 Krc/em®; b= 355 100 = 0,00525;

1390 — 0 _
ar= 1,211 57755 7 (4 — 100.0,00525) /50 =

== 0,137 MM < 0,162 mM.

BeauunHa packpHITHS TPeUIHH MeHbHle AONyCTHMOH Mo BCell BH-
coTte cedeHHA 2-2 KOHCOJH.

Kpome Toro, HeoOXOAMMO pacCYHTaThb cedeHHe KOHCOJH NOJ co-
CpeoTOYeHHOH CcHJOH (cedenue I-I) aHANOTHYHO KOPHEBOMY C2I2HHAO

4 3ak. 466 105



Npumep 35. Hano. TlepekpbiTHe chEpaNbHO$ KaMepH 31aHUA
Ir'sC, npomer B ceery [=7,0M, h=3 M, a=a'=0,1 M; pacuerHhe
Harpy3kKH: paBHOMEPHO pacmpeleseHHast oT COGCTBEHHOTrO Beca ¥ Beca
o6opyroBanus g=10 Tc/M2 ¥ cocpegoTouennas or kojonn P,=>500 Tc,
HecYIIHX KDaHOBYI0 HATPY3KY H BeC BepXHero cTpoeHHs 3fanust IIC;
coopyxenne I waacca — ky=1,25; cayualdl pemourtusit — ne=0,95;
mapka Gerona M 200, Rpp=90 krc/em?, Rp=7,5 krc/cm?; apmarypa
knacca A-1I, R,=2700 krc/cn?.

Tpebyercs onperesuTb NJIOMAXL NONEPEYHON apMaTypHL.

Paciem. Tak Kak OTHOUIEH{e DACUETHOH IJIUHH 3JEMEHTa K ero

! 7.5
BEICOTE 7~ = 3~ = 2.5 <3, B cooTBercTB BH C I. 3.48 pacuer Ha

JefcTBHe InonepeyHOll CHJALI HPOU3BOAMUTCH O TIVIABHBIM pacTATH-
BAIOIIIM HANpaKeHUAM.

Bocnonsayemcss roToBblM pemenygeM gias nauT. [lo «Ta6nunawm
LJsl pacyera NpAMOYTOJBHBIX niuT» (mox pefaxuueit I1. M. Bapsaxka.
K., 1959) manboabume n3ruGapomye MOMEHTH ¥ NONepeYHLlE CHJBI
Ha IM ImHpHHEB . NANTBL MOT=146 Tc-M; MTPOI=161 Tc-M; R4 =
=Q4=79 1¢c; Rp=(Qp=252 rcC. :

llporoarrast apmaTypa (BepXHAS W HHUMXKHSA) noaGHpaeTcs Io
dopmyam (22) u (23) Ha r3rubarlHe MOMEHTB COOTBETCTBEHHO 146 TC-M
H 161 TCc-m.

F5=20 cm¥/m; F5=23,3 cm?/m. Tlpnunmaem 40 28 A-11 na 1w
(24,6 cm?).

ITpoBepsiem ycanosue (99)

Hdas omopwt A kyneQa=1,25-0,95.79=94 TC << Mg, Rpbhy=
=0,9.7,6-1.2,9=196 tc, T. e. pacyerHoHfl apMaTypbl Ha HONMEPEYHYIO
cuny Ha onope A He Ttpebyercs;

st onopsl B kyneQp=1,25-0,95-252=300 tc > mg, Ry bhy=
=[96 Tc, T.e. ma omope B Tpebyercs mnouepeYHOE AapMHPOBAHHE.
B coortBerctBum ¢ npuM. 1 k n. 3.48 u Qopmysoit (161) pas msruGae-
MbIX 8JIEMEHTOB NDSIMOYTOJBHOLO CEYeHHS

Q 252.10°
Or.p = T= 35" = 100.0.9.990 = 2,7 Krc/em.

Omiopy Q mpuMeM A5 TPOCTOTH NPSMOAHHEHHON, NIHHA ee PaBHa
4 m co croposnl onops B (puc. 32).

Janna yvactra, Ha KOTOpO# Tpefyercs NOCTABHTb MHomepeyHYIO
apMatypy,

!
. N x=l-Rp =0,9 M.
S, 3 Or.p
Q,T [ _N“%T [Ipn HaJlWYHH B CEYEHHH NpO-
Y o > i N JIONBHOH apMaTyphl 4acTh 3HIOPH TVIaB-
" A N HBIX PAacTArUBaOIUX HanpsxKeHHH—
Ny B oS B JanHoM ciaydae 20 % rnaomand
é/"_x_J, L=din *  3mOpH, TaK KaK HMeeT MecTO cocpe-
: Y JdoToueHHass Harpyska (40 % mpum

pacnpeleneHHoll Harpyske),— MOKHO

nepeflatb Ha NPONOJBHYIO apMartypy.
Puc. 32. Bmopa oy p Ha nomepeunyio apmarypy ne-

{ —unomaie  smopbl, pocnpu-  pefgagum 80 % (60 %) msomanu

HiMaeMmas GeTOHOM; 2 — TO xe, 3 Q

BOCOPHHEUMAaeMan NPOLONLHOR mopel &, T. €. yCuiue, nepenapaemoe

apMarypo# Ha XOMYTHl, PaBHO
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37 7)
Qx = 0,892—i~—5 100.90 = 62.10% kre = 62 Tc.

Cymmapuast miowags xoMyToB Ha miomags | X 0,9 m paBHa

kateQx  1,25.0.95-62000

By = o R = S = 237 o,

Ilpu mare xomytoB 40 X 80 cm miomans OLHOTO XomyTa

a 1Y
PTTT T g=momeme) | T171]
U l%”?uwnu ﬂ
: A el el
7 i 29 7
§j"—szzyt3 =
S Y13 22—3] .
HE Ji[w zsi:iz 4 e
=1 b 15— 53— 474
z P S B B G 2
’ gl—~17— — b
9 #
Z:L‘J‘?M F
2

Puc. 33. Banxa-cTeHKa, xeCTKO 3akpen/eHHasi GOKOBHIMH KPOMKaMH
a — pacyeTHadA CX€Mu; § — HalOpsKeHUd O

4*  3axk, 466 107



23,7
fx =3.795=06.3 cm?

IMpunnmaem &F 28 A-I1 (6,16 cM?). BMecto XOMyTOB MOXHO HO-
craBuTh OTrulel. Ilnomans orruGos Fo==0,71Fx=0,71-23,7=16,8 cM2.

Kpome rtoro, neo6xonumo npoussecT NpoBepKy Ha NpOAABJIUBA-
HHe B COOTBETCTBHM C 1. 3.64 Hacrosmero PykosojcTsa.

Ilpu pasmepe KoqoHHEL 1 X IM u hy=2,9M bep — cpelinee
apHQMETHYECKO® BeJHYHH MEDPHMETPOB BEpXHEr0 M HUKHEIO OCHOBA-
HHH NupaMub DPOAABJUBAHHSA PaBHO

14+ {14+2,942,9)
2

bcp:q: =—‘15,6 M.

ITpomepsem ycsosue (131) kynoP < mgRypbephy; 1,25-0,95.500=
=593 t¢ < 1,15:75-15,6-2,9=3890 Tc, T. e. JONOJHHTENBHOIO pac-
YeTHOrO APMHPOBAHHS BePTHKaNbHOH apMarypolt 1[0 mepuMerpy
KOJIOHHBI He Tpebyercs.

Ilpumep 36. Jawo. Danka-crenka, XKeCTKO 3aKpelJieHHas GOKO-
BLIMH KpOMKaMH (puc. 33, a); 3ajaua nJjockasi; b=1 M; xaacc coopy-
wenns | — ky=1,25; cayyali crpowmrenvnuifi, ne=0,95; Geron Map-
kn M 200, Rp="7,5 grc/cm?; apmarypa xnacca A-III.

TpebGyercst nomoGparh pacyeTHYIO apMmarypy.

Pacuem. 3nauennst nanpsiKeHui 0,, Oy H Tyy MOXHO ONpPeNeJIHThb
no Tta6a. 461 copasoymmka [. B. Bafinbepra w E. [I. Bafiu6epra
«ITractunsl, aucku, OGanku-crenxuy (K., 1959).

B rabu. 25 npuBojsTCsi pe3yJabTaThl YKasaHHOTO paciera A
45 Touek; xpome TOro, NPHBOAATCT 3HAYEHHS TJIABHHX HampsKeHwuii
0; 4 Oy M YIJIOB HAK/JIOHA O HanpaBJeHHH IVIABHBIX HANpPsSXEHHHd Oy
k oci Ox, oTcuAThIBaeMEIX OT ocH Ox IPOTHB YacoBOK CTPeJKH.

OnpenessieM wusruGaionlie MOMEHTHI:

B ceuenyn I—9

121 4 138 2

Ml_szi—é’—l—‘g- <3+~§—>0,25+(88,5+71,8)3.0,52 +
(53,2 - 36,6) 2:0,5% - (28,2 4 11,5) 0,52 = 294 1c-74;

B ceuenun 37-—45

305 + 322
M37H45==~0,25[ é’ 3,667 4 (167 -1 183) 3 -

- (101 + 118) 2 +47,6+64,3] = — 688 1c-Mm.

OnpenesnsieM TnjioWanb CEYEHHs TUPOJAONBbHOH apMmaTyphl IpH hg==
=h —a=4—0,1=3,9 m;

B ceueHuHd [—9

kgneM  1,25-0,95.294

A= bh3meR,,  1:3,9%-1.15-900

=0,0222;
no Taba. 21 §=0,023; v = 0,9845;

kaneM 1,25.0,95.294 '

Fa=ShomaRa = 0,0845.3,0-1,15-3.6 22 cm%;
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Ta6anna 25

HanpsaxeHus, te/M?

Yroa oy,
Ne TOUKH o s, Ty ., o, rpa, MHH

1 —138 —100 0 —100 —138 90

2 —88,5 —96,3 0 —88.5 —96.3 0

3 —b53,2 —85,2 0 —53,2 —85,2 0

4 —28 2 —69,3 0 —28,2 —69,3 0

5 —8,3 —50 0 —8,3 —50 0

6 -+11,5 —30,7 0 11,56 -—30,7 0

7 36,6 —14,8 0 36,6 14,8 0

8 71,8 -—3,7 0 71,8 —3,7 0

9 121 0 0 121 0 0
10 —120 —100 0 —100 —120 20
11 —73,3 -—96,7 15,3 —65,7 —104 26°15’
12 —42,2 —85,6 28,6 —28 —99,8 26°24"
13 —22.9 —69,4 36,3 —3 —89,3 28°40’
14 —8,3 —50 38,9 15 —73,3 30°54°
15 6,2 —30,6 36,3 28,5 —52,9 31°33’
16 26,1 —14,4 28,6 40,9 —29,2 27°20'
17 56,6 —3,3 15,3 60,3 —7 13°30°
18 104 0 0 104 0 0
19 —59,8 —100 0 —59,8 —100 0
20 —25,9 —97,6 30,4 —14,7 —109 20°107
21 —10,9 —86 57,8 20,5 —117 28°25"
22 —7,1 —69 73 41,3 —117 33°307
23 ~-8,3 —50 78,1 51,7 —110 37°30'
24 —9,5 —30,9 73 53,6 —94 40°50°
25 —b5,8 —14 57,8 48,1 —67,9 43°
26 9,2 -—2,3 30,4 34,4 —27,5 39°35
27 43,1 0 0 43,1 0 0
28 55,7 —100 0 55,7 —100 0
29 59,6 —95,7 48,8 73,6 —110 16°03”
30 39,8 —82,1 88,2 86 —128 27°40'
31 15,8 —66,3 108 90,2 —141 34°35'
32 —8,3 —50,9 112 84,4 —144 39940’
33 —32,b —33,7 108 74,9 —141 44°55'
34 —56,5 —17,9 88,2 53,1 —127,5 51°10/
35 —76,3 —4,3 | 48,8 20,4 —101 63°10"
36 —72,3 0 0 0 —72,3 90
37 305 —100 0 305 —100 0
38 167 —96 65,6 182,5 —111,5 13°15'
39 101 —90,4 112,5 153 —142 24°45'
40 47,6 —70,4 141 141 —164 33°40"
41 —8,3 —50 150 122 —181 41°05
42 —64,3 —29,6 141 95,1 —189 48°30"
43 —118 —9,6 112,5 61,1 —189 57°55'
44 —183 ~—3,7 65,6 17,7 —204 71°57’
45 —322 0 0 0 —322 90
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B ce YeHHH 37—45 ; .
1,25.0,95.6
AO: 1.3’92,1’15_900—10,0519,
no TaGJ!. 21 EZO,OSS, U:0’9735,
1,25.0,95-688
Fa="557353,9.1,16.3,6 — 92 eM™

Hockombky ~5= = 7= =2 <3, B COOTBercTBHH ¢ n. 3.48 pacuer

Ha JefiCTBHe NONEPEYHONl CHJE NPOU3BOAHTCS IO rJAaBHLIM PACTATH-
BAOWMM HanpsxeHHsMm (puc. 33, 6).

Ha nonepeunyro apmarypy InepefaeM pacTsrHBapliHe YCHJHS
NpU HaNPSXKEHHSX B GETOHe, IPEBHINAKIIHMX BENHUHHY

moRy _ 11575
e~ 1,250,095 (2,7 Te/m2.

Jinauga 0,=72,7 rc/mM* nokaszaHa Ha pHc. 33, 6 IYHKTHpPOM.

C rnomompio nNpojodbHOH apMmatypel B 3ageire (Fa=052 cm?)
MoXeT ORITP BOCHPHHSTA paBHOAHCTBYIOWAst Op.p B 0GAACTH TOJIIIH-
Hoit 0,85 M, cynTas OT BePXHeH IPany, HOITOMY TpefyerTcsd MOCTaHOBKA
pacyeTHON MOMepeyHol apmarypel B oOaacTH pasmepamu 1,4 X 1,95 M
(puc. 33, 6).

Yron HakJoHa Op.p K OCH GajiKu-CTEHKH (TOPM3OHTAAH) B pacuer-
HOH obsacru usMensiercst or 25 yo 50°, cocraBiss npHMepHO 35°.

Hau6osee skonomH4HON GYMeT pacueTHas apMaTypa, HaKJIOHEHHas
K ocu GaJKU-CTEHKH 1104 YoM o,=35° HauGoJiee mpocThie KOHCTPYK-
THBHBIE DPEMIEHHS IOJYYAloTCAd NHPH aPMHPOBAHMM T[OPU3OHTAIbHBIMH
nid BEPTHKAJbHBIMH XOMYTaMH. BO3MOXHB pasjiuyHble KOMOGHHHPO-
BaHHble pelenus. B obaactu, rie opp << 72,7 te/M¥=7,3 xre/cM?,
TpefyeTcs NOCTAHOBKA XKOHCTPYKTHRHOM ApMaTyphl.

ITopGop ceyenuil nonepeyHoH apMaTypsl NPOU3BOAUTCH AHAJOTHYHO
TOMY, KaK 3To CcJesJaHo B npuMepe 34.

PACUET JKEJIESOBETOHHBLIX 3JIEMEHTOB
HA MECTHOE JEICTBHUE HATIPY30K

PACYET HA MECTHOE CKATHE
3.62. PacueT Ha MecTHOe cXKaTHe (CMATHE) 2/71eMeHTOB IPON3BOAMT-

ca no Qopmydae
kyne N < pommeRenFew, (129)
rae N — npozjo/bHas CKEMAoOIAf Cula oT MeCTHoll HATPY3KH;
Mew — KO3(duNUeHT, NPUHUMAEMil paBHbiM 1 mPH paBHOMEDHOM
pacupefesleHdd MECTHOH Harpy3KM Ha IJIOUWalAM CMATHS;
0,75 — npu HepaBHOMEPHOM pacnpefesieHHH MeCTHOH Harpys-
KH Ha MJomanu cMaATHA (ol KOHIIaMU G6asloK, NIPOTOHOB,
nepeMbyex);
mg — xo3hdpuuneHT ycaosuil paGoThl, NpuEHHMaeMbii 1o Taba. 8
B cayuae Ges KOCBEHHOTO apMupoBanus mg,=0,9 (kak aas

OETOHHBIX KOHCTPYKUHI), C KOCBEHHBIM apMHPOBAHHEM g

(xak ass Kene300eTOHHBIX KOHCTPYKUME);
Rey — pacuetHoe conpoTuBjienHe GeToHa CMSATHIO, ONpPEIEIsieMOe

no gopmyae
Rem=7v6Rup, (130)
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Taconumga 26

CXeMbl NPHIOXEHHA HATPY3KH Y5
£p
. o b 2,5
[1pu mecTHOH Harpyske 1o Beeil mu- a I 1§
pHHe 3/eMeHTa *Lq\ ¢
] Fem
%4z £,
e A B
6 2,5
gel2t1 84,28
Ilpn wMecTHO# HaArpy3ke B MeCTax
ONMUpAaHUA KOHLUOB MPOroHOB U Ga-
JIOK
Ieme 7,
¢ FHy P
B = q 2.8
)
2t | 6~2¢
/D f/cM
o ~~
Tlpn MecTHOM Rarpyske, mpumioxen- | T | P4 e 2,5
HOH Ha 4acTH AJIMHBI H IUHPUHBL dJie- e -
MeHTa TS
Gt cpl
Tlpu n:zec"rHof{ Harpyske, pacoJo- I EG 95
JKEHHOH B NpelleyiaX BBICTYIa CTEHBI £ o )
il <
Fp
4
. o Py £p
ITpu mectHoll xpaepoil Harpyske no e T 715;] I
BCeH UTHPHHE 3J1eMeHTa 1 Lot
ITpu mecTHOl Kpaepodl Harpyske Ha | X 1
Yros 3/eMeHTa
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I podorncene maba. 26

i

CXeMbl NPUHJIOKEHHA HArpys3ku ‘v6

ITpu mecTHO#t Harpyske, pacroJo- 14
JKEHHOII B npejiesiaxX BHICTYIA CTeHb

3SR
rge Yo = l Fp , HO He Gogee 3naveHHil, ykazasHuX B Tadi1. 26
CM
B 3aBHCHMOCTH OT CX€MBl NDHJOMEHHS Harpy3KH;
Fp — pacdernas mJOLWajb, onpegedsieMas no u. 3.63;

Fey — muiomans  CMATHS.

3.63. B pacuernylo mjomaib Fp BXJIIOUaeTCH YYacCTOE, CHMMeT-
PHYHBIA IO OTHOWIEHUIO K MJomiaiu cmsAtus (taba. 26). Ilpu stom
JOJIZKHBl  BBIDOJHATECS CJAEAYIOLiKe TipaBHJa:

npd MecTHOI Harpyske mo Bcefl IUIIPHHE 3JjeMeHTa { B PACUETHYIO
TJIOMaAb BXJIOUAETCH yYaCTOK JAuHOI He GoJsee { B XKaKAYI CTOPOHY
OT TPaHHUE MecTHOH Harpysxu (mo3. a Ttaba. 26);

OpH MECTHOH HAarpy3Ke B MecTax ONHPAHHs KOHLOB IPOTOHOB N
6aJlox B pacyeTHYlo IJIOMalJb BKJAIOUAeTCs YJ9acTOK IHHPIHOH, paBHOH
ray6uHe 3ajiesIKU IporoHa HJAH Ganki, W JJliHol He 6ojiee PacCTOAHUS
MeXAY CepelHHAMH MPHUMBIKAI0 HUX K GajKe npoaetos (no3. 6 tabn. 26),
eC/H PAacCTOsiHHE MeXAY OaJKaMIl npeBHIIdeT ABOHHYIO MIHPUHY
3JeMeHTa, JJIMHA DacyeTHOH NJIOWaiH oNpeiejsieTCs KakK CyMMa IHH-
puHBl Banku H YABOEHHOH MIHPHHBI 3JeMeHTa (o3. 6 1abn. 26);

IDH MeCTHOM Harpyake, NpUJOXKeHHOH HA 4acTH MJIUHB H IIHPHHE
3/€eMeHTa, pacueTHas NMJAOWajb NPIHAMAETCS COrJACHO 1no3. e Taba. 26;

IPY OlpeAeNIeHHH PACYETHOH NJIOWIANH JJsi CeYeHHH CIOXKHOIM
(hopMBl He NOJIKHBl YUHTBIBATHCSA YYAacTKI, CBS3b KOTOPHIX C 3arpyrKeH-
HEIM ydacTKoM He ofecleueHa C HEOOXOAUMOH HAXEXKHOCTbIO (mo3. 0
Tabn. 26).

Pacuethas naowmags Fp paBHa nuomaan cMATHS Feoy:

NpH MeCTHOH KpaeBoH Harpyske mo Bcell MIHPHHE JeMeHTa (I03. e
taba. 26);

IpH MeCTHOH KpaeBOH Harpyske Ha yroa asJeMeHTa (HO3. dc
Ttaba. 26);

OpPH MeCTHOH KpaeBOH Harpyske, pPacnoJIOXeHHOf B IHpepenax
BbICTyII236 CTEHB! (IUJSCTPH) HJAH IPOCTEHKA TaBPOBOTO cedeHHUs (nos. u
Taba. 26).

PACYET HA NPOLABJIUBAHHE

3.64. Pacuyer Ha mpoaaBiHBAaHHe NJIKTHBIX KOHCTPYKRLHIT (6e3 mo-
nepeyHoH apMmarypel) or AeHCTBMS CHJI, PaBHOMEPHO pacmpeleleHHbl X
Ha OrpaHHYCHHOH NOMAAH, NPOHSBOAUTCA H3 YCAOBHA

kaneP <X mg Rpbepho, (131)

rie P — npojaBnumBapmas CcuJja;
mg — KoapduuyenT ycJAoBHE paGoThl, NpHHUMaeMHA mo Taba. 8,
B CayuYae apMHPOBAHHA MJAUTH TOJABKO HMXKHell apmarypoi
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mg=meg,=0,9, Npn apmMupoBAHHH NAHTE BepXHell M HHXK-
nefl apmarypoit mg=meg,;

bep — cpeanee apudmeTHyeckoe BeJUYHH IIEPHMETPOB BEPXHETO
4 HIXKHEro OocHOBaHuIl nupaMHibl, obpasyioumeiicss NpH Opo-
JaBJIHBAHME B npenenax pa6ouell BHICOTHI cedeHHUs Hy.

[Tpu ompefenenun BeaHudH bep H P npeinoJaraercs, 4To Npojas-
JHBaHHE NPOMCXOAHT MO GOKOBOH NMOBEPXHOCTI NHPaMHAbI, MEHBIIUM
OCHOBAaHHEM KOTOPOH CJAYXKHUT MJowaab JAeficTBUS IpojaBaMBaiomel
cuisl, a GOKOBHIe TPaHW HAKJOHEHH M0jJ yriom 45° K TopusonTain
(puc. 34, a).

2) 7

N

| —
F < I }
! / N < /7 AN <
{ /’Q*:J'Q AN }QK T //)(450 \\\\ J =
— 41 A l l ] ! T

Puc. 34. Cxema nupaMHMIb MNOPOJABJIBAHHS INPH YyIJe HakJOHA ee
GOKOBHIX I'paHeli K TOPHM3OHTANH
a — pasHOM 45° 6 — Gosee 45°

Bennunna npopaenmBamomeil cuyel P nprEnMaeTcs pasHoll Bead-
UHHe TPOROMbHOH cuiwl N, felicTByloulefl Ha mUPaMUAY NPOJABIHBA-
HHsl, 32 BBIUETOM HArpysox, NPUJIOKEHHBIX K 060JbIIeMy OCHOBaHHIO
NUPAMUARI TPOAABIUBAHUS (CUHTAs] JO IJIOCKOCTH DAaclOJIOMKeHHs pa-
CTSAHYTOH apMaTyphl) ¥ CONPOTUBASIOIIHXCS NPOJLaBAHBAHUIO.

Ecau cxema onupaklis TakoBa, 410 NPOJAABJMBAHME MOMKET IpO-
HCXOAKTH TOJABKO MO NOBEPXHOCTH NHPAMUABLI C YIJIOM HakJIoHa GOKO-
BHIX Ipaneil Gosee 45°, Hanpumep, B CBaliHBIX pocTBepKax (puc. 34, 6),
npabas yactb ycaosus (131) ymHOXKaeTcsl Ha BeqHUHHY fg/c, HO He 6o-
aee 2,5 (rge ¢ — AJuHA TOPH3OHTAIbHONR NpOeKUHH GOKOBOH Trpanu
NHPaMHAL TPOAABJNBAHHKSE).

Ilpu ycranmoske B npefenaxX NHPaMuibl NPOAABJANBAHMS IONEpey-
HOE apMaTyphl pacueT IIPOH3BOAHMTCS H3 YCJIOBHIL:

kyneP < 1,4mg Rpbephy; (132)
kancP < maRa.xFx.m, (133)

rne Fx.m — cymMmapHas IJoliajb CEYeHHs [ONepeuHOH apmaTypH,
nepecekaromell GOKOBbE TIpaHll NHPaMHJB NpOAABJMBA-
HUSA.
Kpome pacuera na IpoJaBiaBaHHe NPOH3BOJAMTCA pacyeT Ha jei-
CTBHE IOMEPEUHBIX CHJI.

3.65. Jlns 1eHTpajibHO HATPYKEHHBIX NPAMOYIONbHBIX, 8 TaKXKe
BHELEHTPEHHO HATPYXKeHHHX KBaJPATHBHIX H NPSMOYILONBHBIX <byHﬂau-
MEHTOB pacueT Ha NpoJaB/HBaHHE NPOH3BOAHTCS OTAEIBHO LIS KaknoH
TpaH¥ NWpPaMHAL NPOJABJAHBAHRA M3 YCJIOBHSA
bg -+ by
2

kyneF prp < meRp hy, (134)
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rae F — miomanp ocHOBaHHUS dyn-

laMeHTa, OrpaHHuYeHHas

HIDKHUM OCHOBaHHEM pac-

cMaTpHBaeMO#l TpaHH INH-

paMuiBl  [POJAABIMBAHHS

H OPOJIOJIKEHHEM  COOT-

BETCTBYIOLIUX pebep

(MHEOTOYTONIDbLHHK
ABCDEG, puc. 35);

prp — HauGoJblilee KpaeBoe 1aB-

JeHHe Ha TPYHT IIpH

pacueTe B MJIOCKOCTH 3KC-

UeHTPHUUTET, & OpH pa-

cyeTe B IEPIEeHJHKYJIAD-

HOJI INOCKOCTH prp—Cpet-

Hee IaBJeHHE Ha FPYHT B

IpefesaX pacyeTHOH IJIO-

magn F (MHOTOYTOMBLHEK

BCFK), npuueM Hau6oJb-

Imee Kpaesoe JaBjieHUe

Puc. 35. Cxema ofpasopannm s
NHDpaMHIL IPpOJAABJAUBAHHESA B
dyHIamenTe

Ha TPYHT onpepensierca no gopMmyJse
N M
Prp = Ty +%‘ , (139)
rae Fp m Wg — coorBercTBeHHO mjomaghb H MOMEHT CONPOTHBJAEHHA
MOJAOLIBE YHAAMEHTE;
bB-}-bu

2
s crynenyarbix QyHAaMeHTOB MPOH3BOAHTCH TIPOBEPKA HA WPO -
AaBJINBAHHE OT KaXkJ0OH Bbillenexkaniell CTYNEHH.

— cpefHuE pasMep rpaHd.

PACYET IIO ITPOUHOCTHU MPOCTPAHCTBEHHBIX CEUEHHH
(/IEMEHTBI, PABOTAIOIIME HA KPYYEHHME C H3THBOM)

3.66. Ilpyu pacuere NpPOCTPaHCTBEHHHX CeYeHHH MpefelbHbE YCH-
JIHS ONpeAesAIOTCH WCXOAsl U3 CJAEAYIOUHX HNpPeAloCchlIoK:

CONPOTHBJIEHHE OGETOHA PacTAXKeHHIO NPUHUMAETCH PaBHBIM HYJIO;

cXXaTasi 30Ha NPOCTPAHCTBEHHOTO CEUeHHs YCAOBHO NpPEICTaBIAET -
€8 NJOCKOCTbIO, DacloJIOXXeHHOH molX yIJIoM ¢ K IpoJOJAbLHOH OCH
9JeMeHTa, a COTNPOTHBIEHHe GeToHa CXKATHIO — HANpsKe HUAMH
mgRupsin®o, paBHOMEpPHO pacupelefeHHBIMH IO CXKATOH 30He;

pacTAruBaiollie HanpAXKeHWs B NPOJOJLHOH H IONepeuHoR apma-
Type, nepecekalomeldl pacTIHYTYIO 30HY paccMATPHBAEMOTO IPOCTPaH"
CTBEHHOTO CeYeHHS, NPHHUMAIOTCA PABHLIMA DAacUeTHHIM CONPOTHBJe-
HHSIM COOTBETCTBEHHO MaRay H MaR, x;

HanpsXeHHe B apMaTtype, PAacrmosIOKeHHONH B cxKaToH 30He, MpH-
HUMaeTcd pPaBHBIM mMaRa.c.

3JIEMEHTbBI NPAMOYIONbHOIro CEYEHHUS

3.67. Ilpu pacuere 3/eMEHTOB HAa KpyuyeHHe C H3THOOM HpoBEpsH-
ercsi yCJoBHe
kuncMg < 0,1mg Rupbh, (136)
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rge b © h — — COOTBETCTBEHHO MeEHBUINE M GoJbIUHA pasMepn rpa-
Heli 3jemeHTa.

ITpn 3stom sHauenue Ryp A5 GeTOHOB NPOEKTHBLIX MAapoK BLle
M 400 npunumaercs Kak aas GeToHa Mapku M 400.

ITpu HeBrinmosiHeHMH ycsoBHs (136) peKoMeHIyeTcs MOBBHICHTHL Map-
Ky 6eToHa MJIH YBEJHUHTh DasMephl CEUeHHs.

3.68, ns yvuacTKoB ajiemenTa, B KOTOphX My << 0,5Qb, npowma-
BOJUTCS pacyeT CeYeHHH, HaKJOHHHIX K TNPOJOJBHOH OCH 37eMeHTa,
Ha JleficTBHe MONEPeYHOH CHAB M KPYTHIIEro MOMEHTA H3 YCJIOBHS

3M
katic (Q + 73) <0Qx.6, (137)

rle Q ¥ My — OpPHHEMAIOTCS HAHGOJNBIIMMH Ha pPacCMaTpHBAaEMOM
yuacTke 3JIeMeHTa;

Qx.6 — ompegensierca no Qopmyne (110), npm stom pacuer
HAKJOHHHX H HOPMAaJbHBLIX CeyeHHH Ha AeficTBHE H3-
ru6aloero MoMeHTa INPOM3BOAHTCA Ge3 ydera Kpy-
YeHHA.

Ecan ynoejeTBopsiercss YCJAOBHe

Mg << 0,25Qb (138)

H HpH HaJN4YHH OTOTHYTBIX CTEPXKHE , pacyeT NPOHU3BOAMUTCA H3 YyCJO-
BuA

3M
tuno (@ + ) <0x. o+ ImaRa, sFosina. (139

Jnst yuacTkos 3JeMeHTa, B KOTOPHX My>>0,5Qb (rxe b — pasmep
TpaHy, IepPNeHANKYyJAspHOA NJAOCKOCTH JefiCTBMa uUSTuGAIOMEro Mo-
MEHTa), pacueT IPOCTDAHCTBEHHHIX CEUeHHH NIpou3BOAWTSE MO M,
3.69—3.73.

3.69. Ilpu pacuere mpocTpaHCTBEHHOrO cedenus (pHuc. 36) no npou”
HOCTH IpOBepsieTcsl JOCTAaTOYHOCTh NPONOMbHON M IONEepevyHOH apma“

Puc. 36. Cxema
ycHJIME B OpoCT
pPaHCTBEHHOM ceye-
HHU Xene306eToH- My Ry Fg
HOTO 3JIeMeHTa

TYpPHl, YCTAaHOBJIEHHOH y rpaHH 23J€MeHTa, NMPOTHBONOJOKHOH CXKaTOH
30He IPOCTPAHCTBEHHOIO CeyeHHsl. PaccMaTPHBAIOTCA TPH BO3MOXKHLBIE
pacueTHbIE CXeMbl DaclOJOMEHIs CKAaToh 30HH [OPOCTPAHCTBEHHOTO
CeueHuns:

1-s1 cxeMa — y cxartoil oT usruba rpasn sjemenra (pue. 37, a)s

2-1 cXeMa — Yy TDAHH 3JeMeHTa, LApajseannol miaockocTH Aefi-
crBig usrubawomero momenra (puc. 37, 6);

3-s1 cXxema — Yy pacTaHyTo# 0T wu3ruba rpauu sjJeMeHTa
(puc. 37, ).
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Puc. 37. PacyeTHbie CXeMbl paClOJIOMEHHA C€XaTOH 30HL NPOCTpaH-
CTBEHHOTO CEUeHHS

4 — y cxarofl or usruba rpan¥ sjeMeHTd; 6 — Yy rpPaHH 3JeMeHTa, napangenbHoi
NJIOCKOCTH JeHCTBHS H3rnbarIlero MOMeHTa: 8 — Yy PacTsHyToll or usrufa rpa-
HH 3JIeMeHTa

Pacuer no npoOYHOCTH NpPOCTPAHCTBEHHBIX cedeHuil (em. puc. 36)
s qo6oft U3 cXeM NIPOH3BOJMTCS H3 YCJIOBHA

1 4 ydp2
ko My < maRaF a @H—— (ho— 0,5x), (140)

rje BHICOTA CXKaTOH 30HHI X onpelledasiercss n3 yciaosus (21).

TIlpu atoM, ecnn x<<2a’, B ycaosuu (140) mpunmmaercs x=2a’.
Ecomu x>>EgrMy, IPOYHOCTD HOPMAJIBHOTO CEYEHHS MPOREPSIeTCs M0
n. 3.16.

B ¢opmyaax (21) m (140):

Fa n F; — IJomalb INONEPEYHOro CceyeHUs] IPOXOJLHOH apMaTypH,

pacmoJoXKeHHOH mnpH JaHHOH pacyeTHOH cxeme COOTBeT-
CTBEHHO B DAacTSIHYTOH ¥ CXKaTof 30HAX;

b u h — Ppa3Mephl Tpaneil 3j1eMeHTa, COOTBETCTBEHHO MapaJijie/bHbIX
4 NEepIeHAUKYMAPHBIX JIHHHE, orpaHuduBamoliefl CXKaTyio
30HY;

b
§= 2h 1+ b °

C -

=773

¢ — JJdKHHA NPOeKLUHM JHHUHM, OrpaHUYUBAIOIIEH CXKATYIO 30HY,
HA TNPOAOJLHYI OCh 3JEMEHTa; pacueT INPOH3BOLHTCS
AMa Haubosee OMACHOrO 3HAUEHUA ¢, ONpeNeNdeMOro
NOCAeNOBATeAbHEM NPUGIUKeHHEM 1 HPUHHUMAEMOTO
He Oosnee 2h~}-b u He Gosee MMHHBI yuacTKa 32JleMedTa,
Ha KOTOPOM yuuThiBaeMble B pacuere yeuidus (M, My
H @) He MeHsl0T 3HAKH. [/ HEKOTOPHIX 4YACTHEIX CHAY-
yaeB 3HayeHle ¢ ompefensercs mo nm., 3.72 u 3.73;

u 0 k— Kos¢bUIHeHTH, XapaKTePH3YIOUiHe COOTHOUIeHHE MexX-
1y JeficTBYIOIUMH yCHAusMY My, M n Q, npuaAMaloTCH
IpH pacueTe Ii0
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111 M :
- cxeme K“MK , k=1;

5 Qh
2-it cxeme x =0, k=I14g57]
R

\ _ M .
“CXeMe w = — 37, k= 1;

Y — koadduUMeHT, XapaKTepHU3YIOMMH COOTHOMIEHHE MeXIY
nonepevyHod M NPOJOJBHON apmarypofl, paBHBIH

Ra, xfxb
V= TRuFau (141)

rie fy — nmiomaib cevyeHust OJHOTO CTEPIKHS XOMYTa, PACHONOXKEHHOTO
y TpaHH, gBidiowelica pacTAHYTOH IS paccMaTpHBaeMoi
pacyeTHOH CXEMHI;

4 — PACCTOSIHMe MeXIY YKasaHHbIMHI BEIIIE XOMYTaMH.
[Tpu 3TOM 3HaueHHe Y MPHHHMAET He MeHee
0,5
YMun 1+ 2% -l/b. (142)
1 He GoJsee
1,5
_ ——————— 143
Ymaxe 1+ 2% _l/6 . (143)

Eciu Y>Ymage, NPHHEMAETCH Ymage; OPH V<<Vmupn BEIHUYHHA
yeuaust maRaFa B dopmyne (140) yMHOXKAeTca HA OTHOLIEHHE V/VPy px-
JlonyckaeTcs B 3TOM CJydae 3HaUeHHE X HE KOPPEKTHPOBATb.

KpyTsimuii MomMeHT My, u3runbamomufi momMenT M W momepeuHas
cHaa (Q NPHHHMAIOTCH B CeyeHHH, HOPMA/JLHOM K NPOJOJBLHOH OCH
3/€eMEHTa H NPOXOASAMIeM Yepesd LeHTP TAMKECTH CXKAaTol 30HBl IPOCTPaH -
cTBeHHOro ceueHHs (pumc. 38).

CHARIaG SOHE MPOCIIPARCIMECHHD2 CEYenus

,k————.v
) £z . /2
% 1 \1\_: N

|
Iiopa My [[UID]Iﬁﬁ]] Imapa i, [m]]]]IFm

Jngpa M [D]]IDIE:r/m srena 4 HID]IUIDIED

N

Puc. 38. Onpenesenye AefiCTBYIOIIHX B MpPOCTPAHCTBEHHOM CEYeHHH
H3THOAIMEro H KPYTAIErOo MOMEHTOB, a TdKxKe IONEPeYHOH CHJLI
IIPH pacyeTe Ha NMPOYHOCTH XKeJAe300eTOHHOTro 3JeMeHTa, padoTaruero
Ha H3THG C KpyueHHeM
a — no 1-i u 3-ii cxemaM; 6 — mo 2-i1 cxeMme
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Pacuer mo 3-i cxeMe He NpPONBBOAUTCH, €CJAH YIOBJETBODPSETCS
yc JloBHE

M>—5 (144)

2V6

YNOPOUIEHHBIE clIOCOBb! PACYUETA
NMPOCTPAHCTBEHHOI'O CEYEHHM

3.70. Heo6xoauMy1o MHTEHCHBHOCTL IOIepeYHON apmaTypH fx/u,
pacnoyioxenHoft y rpaHi, NapajiebHOR IOCKOCTH H3rHba (npn-
Hoft h, puc. 39),” nomyckaercd or-

pelensitk Mo 2-H cxeme H3 ycJjo-

Irgenocing BUST
, aeucmbusn RoF
a 0 11320001020 fx__ ,Ralay (145)
«f T% rMOMmernm i Ra. x n’
rjle sHaueHue y NPHHHAMAaeTCsl paBb-
. HBIM 2
- MA,CL 2, =I5 (146)
fy 4
HO He MeHee _ ——
b V 5p
1 3xech
Puc. 39. Tlonmepeunoe ceuenue Ae Rutie (Myx - 0,5Q8).
3e1e306eTOHHOTO 3JIeMeHTa TpH ~ maRaFa, (b — 2a,)

Y1 POLIEHHOM crnocobe pacuyera

ITPOCTPAHCTBEHHOIC CEeYCHHA h

S =% Th

My 1 @ — MaKCHMaJbHbIE 3HAYEHUS] COOTBETCTBEHHO KDYTSILErO MO-
MeHTa H nonepeyHoH CHJB Ha pacCMaTPHBAEeMOM Yy4YacTke;

— IJIOWaNb cedeHHA BCEX MNPOJACHBHLIX CTeDPXKHeH, pacmoJo-

MeHHBIX V TpaHu 3xementa wupuuod A (mapanjenbrof
IJIOCKOCTH H3Truba);

a, — cM. pie. 39. ]
ITpn sToM JMOAXKHO YAOBJIETBOPHTHCS YCJHOBHE

A < 1/68;. (147)

Ecun ycanoeue (147) He BHITONHSIETCSH, PEKOMEHAYeTCS YBEJIHYNTh
apmatypy Fa, uam pasmep b.

Ecan yenmnsa My 1 Q 1uHeAHO YMEHpIIAOTCS OT ONOPH K NMPOJETY,
8pavyeHle <y pPEKOMeHAYeTCs OmnpeleJsTh C YYeTOM PaarpyXalomero
BJIHSIHHA BHelIHeH Harpy3kHu

Fa

©

A2 4
R (148)

H NpPHHHMAaTh He MeHee
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anch (mH + 0, 5pb) .
QmaRaFaz (b . 2(12) b

M
K . °
my = To’ p= 70- ~—ymenblnerHde ycuauit My nm @ Ha eauuune

rie k=

AMHH B! DJieMeHTa; B 3TOM cJaydae ycaoBre (147) samensiercsi ycloBueM

A< V68, + 16k. (149)

3.71. lna 31eMeHTOB, B KOTOPEIX H3THOAMONIHII MOMEHT yMeHbIIA-
€TCA OT ONOPH K HPOJIETY (ONOPHBIX 30H 3aleMJIEHHBIX U HEPa3 Pe3HEIX
GasloK, KOHCOJIelf), TPOBEPKY MPOUYHOCTH MO MPOJONBHON H momepeu-
HOH apmarype, pacClOJIOKEHHOH y pacTsHyToli oT u3rufa rpaHH 3Je-
MeHTa umpl;moﬁ b (1-s pacuernast cxema), momyckaercs NpPOH 3BOAHTD
H3 ycJaoBuii:

kyneMo << mah Ry Fa (hg —0,5x); (150)

b
kuneMy << mykoR;,, xfx—l'[' (hy—0,5x), (151)

rae Fa, fx, b, by, X — 3Hauenus, coorsercreytome  1-# pacuerHolf
cxeme coryiacHo puc. 37, a. 3HaueHHe x ompe-

Jensierca mo Gopmyae (21);
My 1 My — COOTBETCTBEeHHO U3rHOAOMUN ¥ KPYTAIMH MO-

MEHTbl B ONOPHOM CeYCHHH,;

ki 0 Ry — COOTBETCTBEHHO KO03(Q(pUIHeHTH, ONpeaelsieMble
no Ta6a. 27 1 28 B 3aBHCHMOCTH OT 3HAYeHui
M, Qb

U= "5r— U A=55
My 2My
(@ — nonepeunas cujia B ONOPHOM CEYEHHH).

Tab6anuma 27

Kosdduniresr k, Npu 3HayeHHIX A

" 0,9—0,7 0,5 0,4 0,3
9 1 0,95 0,93 0,9
7 0,98 0,94 0,91 0,88
5 0,97 0,92 0,89 0,84
4 0,97 0,91 0,87 0,82
3 0,96 0,88 0,84 0,77

TaGauma 28

Kosdpdunuent ks NP 3HAYEHHAX A
b/h l ‘ 3 7o 2
>20 10 5
=0,9 0,7 ¢,5
0,3 1,35 1,26 1,2 1,4 1,3 1,2
0,5 1,7 1,6 1,5 1,65 1,54 1,14
0,7 1,94 1,85 1,72 1,82 1,72 1,64
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Ipu swaveyuax A>0,9 nposepka mpounocTH H3 ycjosui (150)
u (151) moxer He mnpPOUIBORUTHCH.

[Ip 3TOM HHTEHCHBHOCTb TONEPEYHOTO apMHPOBAHHA [x/u 1O
IFpaHu wupuHO# b josKHa ObITL He MeHee HHTEHCHBHOCTH nonepey-
HOTO ApMUpOBaHMs M0 TpaHH IMHPHHOHK A, mogo6panHOH B coorTBer-
cr8un ¢ 1. 3.70.

3.72. Ilposepry npouHocTH uo l-fi pacueTHo#l cxeme, COTVIACHO
1. 3.69, pekoMmenAyeTcs NPOH3BOAMTL B CAEAYIOIHX Clydasx:

a) eclld B MPOJETHOM [ONEPeYHOM cedeHHHM ¢ MaKCUMAaJbHLIM H3-
rubapoiiyM MOMEHTOM HMeeT MecTo KPYTSlUiMd MOMeHT, B 3TOM cayuae
pacCydTEIBaETCST NPOCTPAHCTBEHHOE CedEeHHE C CepeUHON €ro IpoeKIHH
B 3TOM MONEpEeYHOM CeueHHH, a TAaKXKe DAL APYrAX NPOCTPAHCTBEHHHIX
ceveHHH € OObIUMMH KPYTAIUME MOMEHTaMu, ecaIH H3rubaiouine
MOMEHTHl B cepejHHe 9THX ceuyeHHil GJH3KHM K MaKCHMAJbHOMY;

0) ec/l HMeOT MeCTO y4YacTKH C KPYTAIMMH MOMeHTaMmH, IpeBHl-
IIAIOMHEMH ONOpHBe KPYTSIIHE MOMEHTH, B TOM CJAyuae pacCYHThHIBA -
©TCs IIPOCTPAHCTBEHHOE CeYeHle ¢ cepefHHOM ero NPOeKIuH B fonepey-
HOM CEYEHHH C MaKCUMaJbHBLIM KPYTHIIHM MOMEHTOM.

c
B ofcux cayuasx snauenue f = 7 TPHHHMAETCS PaBHbIM

el Ay (152)

1
HO He 6oneeg . ITpr 3TOM NPOCTPAHCTBEHHOR CedeHHe C RAMHOH Mpoek-

uus c=Pb He NOJNKHO BHIXOAWT 33 Npefentl LIKHBL BEMEHTa.

3.73. IIpoBepxy npouHocTH no 3-f pacueTHOH cXeMe PeKOMEeHAY-
ercsl TPOH3BOAHTE CJELYKIIHM 06pasoM:

a) g HepaspesHbIX [ 3aleMIeHHBIX GajoK paccMaTPHBAeTCs
NpPOCTPAHCTBEHHOE CeYEHHE C CepeIHHON ero NMpPOoeKUHH B HYJIEBOH TOY-
K€ SHIOPH M ® NpoBepsercs ApMHPOBAHME Y MEHEE APMHPOBaAHHOH
IpAHU, HOpPMAaJbHOH IJIOCKOCTH H3Tuba.

B srom cayuae mpoyHOCTL nposepsieTesi K3 YCJOBHA:
ecan v<C 0,5,

kaneMy << maRaFa(hy—a’)2y 1/ 26; (153)

ecan y>0,5, -
kane M << my Ry Falhe—a')2/46; (154)

Ra.xfx b b

AL L ¢ = ———
Y= "RaFa u’ 2L b »
rae My DDHHMMaeTCs 1O ceYeHHIo B HYJeBoH ToukKe amiopul M.
JJixsa DpCeRUMH NPOCTPaHCTEEHHOTO CEYeHHs paBHA
b

C == ——F——
Vs
e Y npuHumaercs e menee 0,5,
Ecan pacnosoxenne HyJeBoli TOYKK 310pbl M MOMKeT H3MEHATH-
Cst IIpH DadJuvHLIX KOMOHHalHAX HAlpPY30K, TO B pacyeTe H3 YCIOBHHR
(153) u (154) yunThiBaT TaKoe DACHONOMEHHE HYJIEBOH TOUKH, MpPH
KOTOPOM DAaccTOsiHlie ee oT oNOphl @ paBHo HiaH Goabie ¢/2, a ycHau2
My EMeeT MaKCHMaJibHOe 3HAuenue. LCAW HyJAeBas TOUKA He MOMKeT
OTCTOATb OT ONOpHl Janblle, Yem Ha paccTosiHHe ¢/2, pacder mo 3-i

gac;e?ioﬁ cxeMe NPON3BOAHTCS 00muM MeTo4OM IO I. 3.69, npuHUMAasn
=2alb;
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6) Ans LIAPHMPHO-OTMeDPTEX 6amt oK paccMaTpuBaercs npocTpaH-
CTBEHHOEe CeyeHHe, HayHHamoweecda y OIOpHI.
B 3ToM cayyae mMpOYHOCTh HPOBEPSIETCA H3 YCJAOBHS

8 _—
anCMK< maRa.xfx; (ho_a’)_l/ﬁk:;; (155)
npu 0.5
12035 ko= oty
npu
1—A71V2 Qb
A<0,35 ky—2831—AV2Z. 4 I
=< ’ T—h oM

Yemnns Q ¥ My NPUHUMAITCA N0 OMOPHOMY CedeHHIo. 3HadeHus
fx DmpHHHMalOTCA TO CXaTod oT u3ru6a rpaHH.

3.74. DJieMeHTH TaBPOBOTO, ABYTABPOBOIO U APYTHX CEUEHHH pa3-
6npaiorcss Ha PSAA NPAMOYTLOJNLHHKOB, NPH 3TOM €ClTUM BhbicQTa CBECOB
NOJIOK HJIH INMPHHA pe6pa nepeMeHHbl, PeKOMEHAyeTCs NPHHHMATh
CPeLHIO0 BHICOTY CBECOB WJHM WUPUHY pelpa.

Ecam B npepesax BLICOTHI CeuenHs WMEITCS MNOJAKH (BHICTYIHY),
HUXHHE U BePXHUE IDAHW KOTOPHIX HE SBJAAIOTCH NPOJOJIKEHHEM CO-
OTBETCTBYIOIMINX TpaHel 3jeMeHTa, pacueTr Bejlercsl 6e3 yyeTa 3THX HO-
JAOK KaxK A% 3JCMEHTA HPAMOYIOABHOTO CeYeHUST.

Mpumep pacyera & nn. 3.66—3.74

Npumep 37. Zano. Purenp nepekphTHA € T0MEPedHBIM CEUEHHEM
NPHOMIOPHOI'0 YYACTKA, 3MIOPHl KPYTAUMX U U3rubalouinx MOMEHTOB H
nonepeuHsIX CWJ NpHBefenk Ha puc. 40; Geron mapku M 300, Rup=
=135 xrc/cM?, mg=1; nponospHas u NomepeyHas apMaTypa Kaacca
A-II1, Ra=Rq.c=3600 krc/cm?, Ra x==2900 krc/cv®, ma= 1,15 oc-
xl:osﬂtl)el coYeTaHHe HAIPY30K — ne=1; KJacC COOPYXeHHA 1V —

H™ tHyl-

1-7 /] p=1575 T6/M
Jocr, 2 #4714 y

j
zésﬁEE 293
I

55 ‘J,JF,UEL__,&

= J//fapa My, eH

~

] ~ ™

™ e

o b 477S = S E
2827 25152; N Inwpa 8 ,7C

3 =

Puc. 40. K nmpuvepy 37 Ja0 cm -

o~
[

-
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Tpebyercs mogo6paTs Al ¥ RHAMETP NOMEPEYHLIX CTepXKHel U
[IPOBEPUTh APOYHOCTb PHre/isi Ha COBMeCTHOe AedCTBHe KPYyueHHs H
usruba.

Pacuem. PasoGnem ceueHWe Ha ABa NpAMOYroJbHHKA € pasMepa-
mu 80X 30 u 15,5325 cM n npopepnmM cevenue 1o ycjaopnio (136). Tak
KaK  kgneMyg=1,1-1.8,66=9,4 T1c-m<0,lmgRup2 b*4=0,1.1-135X
X (30%-80-+-15,52-25)10—5=10,5 Tc-M, ycjaoBue YAOBJIETBOPSETCS.

Pacyer npouHocTd BeieM Kax AAs MPSIMOYTOJNBHOTO CEYEHHS C
pasmepamu b=30 cm B =80 cm.

Tax kak 0,5Q6==0,5-47,2.-0,3=7,1 Tc-M<<M,=8,66 TC-M,
NpOU3BOAUM pacueT NPOCTPAHCTBEeHHBIX CcedyeHHI.

Onpefennm MHTEHCHBHOCTb BePTHKAJBHHIX XOMYTOB [x/u u3 2-#
pacueTHOH cXeMbl, A 5TOTO Onpejennm koapduuuments &§;, A, y:

h %0 0,571;
=S A 2.30 F 80 = 0-57L

_ kane (My +0.5Q8) 1,11 (856000 +0,5-47200-30)

ot

~ MmaRaFa, (5 —2a, ~  1.1-3600.31.86 (30— 2.5 063,
rae Fa,=20,36-1,54-13,846,16=31,86 cv® (2@36+ J 14+ 20+
+ 5528).

Tak kak My u Q JduHefiHO yMeHbIIAIOTCS OT ONOPHI K IPOJeTY,
S8HaueHHe Y onpelesnm no dopmyne (148), npeaBapUTENbHO BLIUHC HB
kKo3bdunuent &.

YMeHblleHHe YCHAHE My H Q Ha efHHHLE AJIHHBI 3JIeMEHTa pPaBHO

My 8,56 .
my = T: m=3,49 TC;

Q 47,2
=== —p—=15,75 ;
P T, 3 TC/M
. I (my 4 0,5pb) kune 80 (3490 +0,5-157,5-30) 1,1.1
= " 2maRaFa, (h —2q,)  2-1,1-3600-31,86 (30 —2-5)
=0,102,
Tax kak
A? — 4k 0,6812 —4.0,102
— = = 0,024 ——————— =
¥ 48, 4.0,571 Mo < VRS T Tok
0,68
681 = 0,274,

T /780,57 1160, 102
npuruMaem y=0,274.
ITpoBepuM ycaosue (149).
Tak kak
A=0,681 < /66, + 16& = }/6.0,571 4 16.0,102 = 2,25,
ycnoBue (149) yamosaersopsiercs.
Heo6xoaumMyl0 HHTE HCHBHOCTb XOMYTOB OIpeZeNHM no dopMyJe

fx RaFa, 3600-31,86
=m0 2 T300-80

= 0,134 cMm.
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[Mpunumas mar BepTHXaNbHBIX XOMYTOB #==10 cM, HaXOIMM uX

auamerp dy
/x=0,134.10=1,34 cwm>.

IMpunvimaem dy=14 mm, fy=1,64 cm?.

ITpoBepkM ROCTAaTOYHOCTb HPOAOJBLHON M MONEpedHOH apMaTypsl,
YCTAHOBJIEHHOH y BepXHell pacTAHYTOH TpaHIl MNPHOIOPHOr0 ydYacTkKa
purens, no l-it pacuernofi cxeme. [lJar n guamerp XoMyTOB, pacroJo-
JKEeHHBIX Y 9TOM TpaHM, NPUHIMaeM TaKHMH JKe, KaK JJsf BEPTHKATbHBIX

XOMYTOB, T. e, #=10 cm, fx=1,54 cm2,

Briuncasiem
Fq=140,724-3,08=43,8 cM® (4 J36-+-2514) n
F,=7,6412,32=19,92 cM? (222--228).

OnpezaennM BHICOTY CXKATOil 30HHI

MR Fy—mR,-Fy  1,1.3600-43,8—1,1.3600.19,92
r= Mg Rupb = 1-135-30 =

=234 cMm>2a" = 2.5=10 cm.

Onpepenum % u A:

M, 50
*=M, T s 0
Qb  47,2.0,3 _
h=om,= 285 — 0827<09%
b 30
7~ 80 = 0:375.

ITo tabn. 27 u 28 uaxogum ky H ko
By=0,974, ky=1,325.
Iposepum yceaosus (150) u (151) npu Ay=80—9=71 cm:
kuneMo << maky RaFa(hy—0,5x);
1,1-1.50«1,1-0,974-3600-43,8(71 —0,5-23,4)10—5;
55 Tc-M<<100 TC*M;

b
kane My << Maky Ra.xfxg‘ (hy—0,5x);

30
1,1-1-8,566<<1,1.1,325-2900 10 (71—0,5-23,4)10—5;

94 1c-M<<11,6 TC-M.

Yeaosus (150) u (151) BrinonHeHsl, T. €. IpoYHOCTh 1O 1-H  pacyer-
HOfI cxeMe ofecnedena.

IlpoBepHM MpPOYHOCTB NIPOCTPAHCTBEHHOTO CeyeHHd Mo 3-H pacue T-
Holi cxeme mo m. 3.73, a, NpHHUMAs cePelHHY UPOEKIMH NPOCTpa H-
CTBEHHOTO CEYEHHS B HYJNEGBOH TouKe 3nopu M

[TockonbKy HHXXHASL IpaHb DHrelsi MeHee apMHpOBaHa, NPHH H-
maeM Fp=7,64-12,32=19,92 cm® (22242 28).

IMlar © AUaMeTp XOMYTOB, PACHOJOXKEHHBIX ¥ HUXKHEH rpadu, P HU-
HHMAaeM TaKHMH JKe, KaK ¥ AJS BePTHKaJbHEIX XOMYTOB, T. €. 4=10 cM

H fx=1,54 cm?
Bouncaum snavenua vy, 0 m ¢
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tak kak y=0,186<0,5, npouHocTs npoBepsiercs H3 YCIOBHSA (153)
kaneMy << maRaF a(he—a')2y)/ 28, rae

b 30
S=snrp 380730 1%
b 30 106.7 cx npu y = 0,5
(== =7—=——= 1067 cMmmpry = 0,
V78 1/0.5.0.158 PRy

B COOTBETCTBHH ¢ 1. 3.73.

Ha puc. 40, 6 BunHO, 4TO JeBas HyJeBas Touka 3mwopbl M OTCTO-
¢ 106,7
HT OT ONMOPH Aaibllle, UeM Ha 5 = —5 =53,3 cm.
IIpuHuMaeM HeBhIrORHeHIIee pAacCIONOXKEHHE HYJIeBOH TOUKH Ha
paccrosnun C/2=53,3 cM or onopul.
3HaueHne My Ha 5TOM DACCTOAHUM PABHO
2,45—0,533
My==8,66 —————— = 6,7 TC'M.
2,45
Torna npu hy==80—5=75 cM u a'=9 ¢
TaK  Kak 1,1.1.6,7 = 7,4 TCM<1136001992(75——~9)2X
X0,186]/2~0,158—10,85 TC-M, MPOYHOCTb HO 3-H pacueTHoil cxeme
oGecneyena.

PACUET XEJE3OBETOHHBIX 3JIEMEHTOB
HA BBIHOCJ/IHNBOCTDb
INPU JEMCTBUHU
MHOTOKPATHO IIOBTOPHAIOULIENCS HATPY3KHU

3.75. Pacyer xeJe306eTOHHLIX -JIeMEHTOB HAa BBIHOCAHBOCTE IpO-
H3BOJMTCA NPH UHC/IE UUKJIOB H3MeHeHud Harpysku 2X 106 u Gosee 3a
BeCh PACYeTHHI CPOXK SKCIIYAaTAllMH COOPYXKeHHS (NPOTOUHBIX 4Ya-
cTefi ruapoarperaroB, BoAocOpocOB, INIMT BOJX0GOs, MOATEHEPATOD HBIX
KOHCTPpYKLHiT H 1ap.).

3.76. Pacuer Ha BBHIHOCJHBOCThH CEUYeHHH, HOPMAJbHBHIX K TIPONOID-
HO¥ OCH 3JIeMeHTa, NMPOH3BOJAHTCS CPaBHEHHEM KpaeBBIX HANpsKEHHH
B GeToHe H paCTﬂHyToﬁ apMarype C COOTBETCTBYIOUIHMH PacueTHHIMH
CONpPOTHBJEHUSMU OeToHA Rs ¥ apMaTypH R onpenejsieMbIMH B
cooTBeTCTBHH ¢ nn. 3.78 u 3.79.

Ilpu 3ToM KpaeBble HanpsiXKeHHs B GeTOHe H D acTAHYTOH apMatype

YMHOXaloTCA Ha KO3(DPHIUMEHTH HalE€KHOCTH Ry M coueTaHuil HArpy-
30K ng, NpuHuMaeMsle no m. 1.2.

Cxkaras apMatypa Ha BBIHOCJAHBOCTb He pacCUHTHIBAETCH.

3.77. B TpemuHOCTOHKAX 3JIeMEHTaX KpaeBble HANPXKEHHA B
6eToHe H apMmaType OIpefessIoTCs 10 pacyeTy Kak A YOPYToro Teaa
[0 TIPHBEJECHHBIM CEYEeHUSM B COOTBeTCTBUM c n. 3.80.

B HeTpemnnociofiKux 3/jeMeHTax NJOMAAb M MOMEHT CONPOTHBJe-
HHSl NPHBEJNEHHOIO CeyeHHsl onpefenstorcss 6e3 yueTa pacTaHYTOH 30-
Hbl 6eTOHA H TIPH TPEYToJbHON 3MIOpe HanpsKeHHH B CXKaToH 30He (Mo
BTOPONl CTalHKW) HCXOAA H3 THNOTe3hl NJAOCKHX ceueHui. Ilpu arom
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BHICOTA C3KaToH 30HEl GeToHa onpepenasiercs no n. 4.20. Hanpsikeune
B apMmartype onpejeasierca mo 1. 4.6.

3.78. PacuetHnie coNmpoTHBJeHHs GeToOHAa NPH pacueTe xeJsesole-
TOHHBIX KOHCTPYKIHHA Ha BHIHOCTHBOCTb Ry, H R, BBIMMCASIOTCS YMHO-
JKEHHEM COOTBETCTBYIOIUMX 3HaYeHHN CONPOTHUBJeHHst OeTOHa Rpp H
Rp na xosdouunent ycaosuit paGoTsl meg,, NPUHUMaeMslii no Taba. 29,

u Mgy, npuHUMaeMsli no Ttaba. 8.
Ta6aunma 29

KosddnuueHT ycaoBuli pa6oTn GeroHa m6 IPH MHOTO-
2
KPaTHO MOBTOPsOmefica Harpyske it kKoaddunuenTte
CocTosiuue GeToHa ACHMMeTPUH LHKJA Pg, PaBHOM
0 BJAXXHOCTH
0
0—0,1/ 0,2 [ 0,3 { 0,4 { 0 0, 0,7 (%
] 6 , A
EcrecrBennol 0,65 0,7 | 0,75 0,8 | 0,85 | 0,9 0,95 | 1
BJIAXKHOCTH
BOJOHACHIIILeH- 0,45 | 0,5 | 0,6 0,7 | 0,8 0,851 0,95 | 1
HBIH
= Ormn TJe O H O LI
Pg = 6y a0 v TR 06, Opraxe — COOTBETCTBEHHO HanMeHblIee
/"

H HauGoJiblllee HANpsiKeHIIs B GeTOHe B NpeleiaX LHKJAA U3MEHEHWs Ha-
rpysku. Ilpu sHakonepemenHoll Harpyske KoSOQUUHEHT My IPHHHMAET-

cst paBebiM 0,65 g Geroma ecrectBenHofi  BiaaskHoetw u 0,45 — mA
BOJOHACHIIEHHOTO GETOHA.
ITpuwmevyanne  3HaueHns Kosdduiuenra mg, IS GeTOHOB,
. MapKa KOTODBIX YCTaHOBJIEHA B Bo3pacTe 28 imell, MpUHHIMAIOTCH BO IVIaBe
CHull 1I-71-75.
‘ 3.79. PacderHoe  CONPOTHBJIEHHE HeHANpAraeMoil pacTsIHYTOHR
C TePXKHeBOH apMaTypHl R, NpH pacueTe xe/1e300eTOHHBIX KOHCTPYKLHI
Ha BBIHOCI MBOCTh Onpefensiercs no dopmyse

R, = mamalRay (156)
rn e my — Koadduuuent ycjaopuil paGorsl, npuHuMaeMsifi mo taba. 16,
Ans Xe1e306eTOHHBIX KOHCTPYKIUHKHA My, AJsi CTaneKeleso-

GeTOHHEIX KOHCTPYKLHH fMa,;

Ma, — KO3QhHUHEHT ycNOBHH paGoThl, BHYHCIASEMBIH M0 dopmyat
1,8koknke
mal = 2 kokﬂk(}r » (157)
t—pa (1 - ‘T“é“)

3hech £y — x03dduHHeHT, yuuTEBalOUI Kaacc apMarypsl, MpUHIMA e-
MeIfl o Ttaba. 30;
kn — KO03(bULHEeHT, YYHTHBAOWNE JHaMeTp apMaTyphl, NPHHH-
MaeMbIfl mo Taba. 31;
ke — XO03(QhHLNEHT, YUYHTHBAIHH THI CBAPHOTO CTHIKA, HPH-
Humaemblii no Ttabn. 32;
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Ta6annpga 30

Kaacc apmatyps , A-1 ' A-11 A-1I1
Kosdpuuuent &, ‘ 0,44 0,32 0,28
Ta6uauma 31
JAuaMeTp apMatypel, MM 20 ' 30 40 60
Kosdpduunenr kg . . . . . 1 0,9 0,85 0,8

IMpumMevyarue Jlna APoMERYTOUHLIX 3HAUEHHH JHAMeTpa apma -
TYPH BeaHuHHa Kodh(duilHeHTa ky IpUHHMAETCS HHTEPHOJsLHell.

Tadaunua 32

THII CBADHOIO COEJMHEHHS] CTEPIKHEBOH apMaTypm Kosdpuunent ke

Kourtakrubie cthikosbie o ['OCT 14098—68 u I'OCT
19293 —73 Tunos:

KC-M (c MexarnyecKoff 3a4uCTKOH) 1
KC-O (6e3 mexanuueckoH 3audCTKH) 0,8
CTBEIKOBOe, BHITOJNIHEHHOE COCOGOM BAHHOH OJHO3JIEK- 0,8
TPOAHOH CBapPKH Ha CTaJbHOH mNOAKJAafKe IIPH €ro
nuse:
5 IuameTpoB u 60Jee HaUMEHBIIETO U3 CTHIKYeMBIX 0,8
cTepxHel
1,6—3 xuamerpa HauMeHBLIIEr0 M3 CTHIKYEMBIX 0,6
crep:KHe#
CTEIKOBO@ € NAPHBLIMH CHMMETDHUHBIMYU HAaKJIaAKAMH 0,55

no T'OCT 19293—73

Illpumevaumune. Jlag apMaTypsi, He UMeIOLIell CTHIKOBHIX coe-
IHHeHUI, 3HayeHHEe R, NMPUHUMAETCS DABHHIM: eJUHULLE.

Oay
B
Pa = &= || — Kos(punueRT acUMMETpHH MHHKJa,

Camanc

— COOTBETCTBEHHO HAHMeHbulee ¥ HauboJbigee
Hallps)KeHHs B PACTAHYTOH apMarype. 3Hak
«IIOC»  NPHHHEMACTCA TP OJHOSHAYHHIX
HanpsxKeHHsX, 3HAK «MHHYC» — NPH Ha-
NPsiKEHHSAX Pa3HOTO 3HAaKa.
Pactsinyrast apmaTypa Ha BBIHOCHHBOCTL HE pacCUHTHIBAeTCS,

€cJIH BeJqHUHMHA KosQdHUHeHTa Ma,, ONpefeNgeMas 1o gopmyse (157),

Gouibiue 1.
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3.80. Tlpu pacuete Kejne306eTOHHBIX KOHCTPYKHHE HA BHHOCHH-
BOCTb Heympyrue pepopMalMH B cxaToll 3oHe 6eTOHAa YYHUTHIBAIOTCS
CHHXKeHHEM BeJIHYHHB MOJIYJSl yNnpyrocTu GeToHa, npuHuMas XKod ¢-
GUUHEHTH NPHBEACHUS apMATypHl K Getony n' nmo ta6a. 33.

Ta6anuua 33
lpoektuad mapka M 200 | M 250 | M 300 | M 350 | M 400 | M 500 | M 600
Kos(unuent npu - 25 23 20 18 15 10 10
BeJIeHHS 7
6=
GﬁMch )

rjpe UﬁMnIi H G6Ma}{c ~—— COOTBeTCTBEHHO HaHMeHbIlee W HauboJibllee

HaUpsiKeHusd B GeTOHe B Npejesiax LHKJIA M3MEHEHUs HArpysku. [lpu
8HAKOIIEDEMEHHO! HArpyske Kos(puUMEeHT mg, NPHHHMACTCA PABHBIM

0,65 nsist GeroHa ecTecTBeHHOH BjaxuoctH H 0,45 — I BOAOHACH-
HeHHoro OGeTona.

ITpumeuanne 3Hauenus koddbuuuenra mg, A1 GETOHOB,

MapKa KOTOpPHX YCTaHoBJeHa B Bo3pacTe 28 nHeli, NpHHHMMAOTCS IO
rnase CHull 11-21-75.

3.81. PacyerHble CcONPOTHBJEHHS apMarypbl Ha BHIHOCIHBOCTH
npe/iBapuTeJbHO HANDSIKEHHBIX KOHCTPYKUHH ONpeXenfloTcs IO IJa-
pe CHnuIl II-21-75.

3.82. B aJjeMenrTax xese306eTOHHHX KOHCTPYKIMH NpH pacuere
Ha BBIHOCJHBOCTL HAKJIOHHBIX CEYEHHH TIJlaBHBle pacTATHBalomle Ha-
NpSKEHHS, YMHOXEHHBIE HAa KOIQOUUHCHTH ky H Nc, BOCHPHHHMAIOTCS

GeTOHOM, eC/IM MX BeJanyHHa He npesbimaer Rp. Ecau riasuble pacts-

THBAIOIIME H3NPAXKEHUs IIPeBHIIAIT Rp, UX paBHOAEHCTBYIO[AS ITOJ-
HOCTBIO IIepefaeTcs Ha IMONepeYHyI0 apMaTypy OpH HANPAXKEHHNX B
Hell, PABHHIX pAacueTHRIM CONPOTHBJAEHHAM R,.

3.83. BesqyuuHa TaBHBEIX PacTATHBAOIIHX Hanpsi’KeHHH onpeje-
JISITCsE NO popmysiaM:

2
[0 4}
Org = +|/ =+ (158)
My N
Oy = *I—I'I- + HF? ; (159)
QS
T= ]u;‘, (160)

B ¢opmynax (158)—(160):
M, @n N — ycuinus, onpeleJeHHbe NpH 3HaYeHHH Ko3pbuumnenTa
NeperpyskH, PaBHOM eJHHHIE;
Ox M T — COOTBETCTBEHHO HOPMajdbHOE H KacarelbHOoe Hanpsdike-
HHst B OeroHe;
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In — MOMEHT HHepHWU TPHBEJIEHHOTO CeYeHHst OTHOCHTENbHO
ero LeHTpa TAKECTH;

Sp — cTarudeckHil MOMEHT YacTH TNPHBEJEHHOTO CeUeHHs, Je-
Xamel Mo OAHY CTOPOHY OT OCHM, Ha YpOBHE KOTOPOH
ONpEJie/IAIOTCS KACATENbHblE HANPSIXKEHHS, OTHOCHTEJb-
HO OcH, TPOXOAsiMiel Yepe3 NEHTP TKECTH TNpPHUBEJEH-
HOTO CeuyeHHS;

Y - pacCTosiHHe OT LEHTPa TSIXKeCTH NPHBEJEHHOIO CeuYeHusl
J0 JHMHHH, Ha YPOBHE KOTOPOIl OonpelesisieTCsl HaIpsike-
HHe,

b - mupHBa ceyeHHd Ha TOM K€ YDPOBHe.

,HJIS[ HBrn6aeMBIX 3JEMEHTOB NpAMOYTOJILHOTO CEeYeHHS TJIaBHEIE
pacrsaruBamoumye HalpsaXXeHHA 0‘;“ JAOIIYCKAaeTCsd ONpenesIaTh Io cpopmy-
Je

ol =T=""—, (161)

rge 2=0,9k,.

B dopmyne (158) pacrsiripamoline HanpsiXeHHS BBOISITCS CO 3HA-
KOM (IJIIOC», @ CIKHMAIOIlHe — €O 3HAaKOM «MHHYC».

B d¢opmyae (159) sHak «MHHYC» MPHHHMAeTcs IS BHEIEHTPeHHO-
CHKATHX 3JIEMEHTOB, 3HAK «IJIIOC» ~— JNSl BHEUEHTPEHHO-PACTHHYTHIX.

Ilpy yuere HOpMaJlbHBIX HaNpsXKeHHH, HefCTBYIOWHNX B HANpaB-
JIEHHH, TEePHeHAMKYJASIPHOM OCH 3JIEMEHTa, TJIaBWhie PACTATHBAIOIUHE
HanpsixeHHsl Opy ONpeie]siorTcs o QopMyJse

cpn:&;ﬂ+]/(%_;"y_)2+riy, (162)

rie G, — HOpMa/ibROe HanpsKeHHe B OeToHe Ha NJAOWAZKe, IepHeH-
OUKYJSPHOI INpPOJOJNBHOH OCH 3/eMeHTa, OT BHeIIHell Ha-
I'pY3KH;
Oy — HODMa/lbHOe HanpsxeHHe B ©GeTOHe Ha IVIOmMajiKe, napalg-
JeJbHOH NpOOJAbHOH OCH 3JeMeHTa, OT MECTHOI'C JeHCTBHSA
ONOPHHIX peakKlUHi, COCPeNOTOYEHHEIX CHJ 1i pacnpejeeH-
HOHl HarpyskKH;
Tﬁ, — KacaTeJlbHble HanpsgxeHud B GeTOHe OT BHeMHell HarpyskH.
anpaxeHus O, Oy H Tyy ONDEREAAIOTCA KaK 417 YUPYLoro reja.
Hanpsixenns 0, u 0y noicrasnasiorces B gopMyay (162) co 3nakom
«IIJIXOC», €CJIH OHH PACTATUBAIOIIHE, M CO 3HAKOM «MHHYC», €CJAH CKH-
Majomye.
3.84. Pacuer no o6pa3soBaHKI0 TPeW HH ApH HefCTBHH MHOTOKpaT-
HO TOBTOPSIOHIEHC ST HArPY3KH IPOH3BOJUTCS H3 YCJIOBHM A

neOp << Mg, Rpr1r, (163)

rje Op — MaKCHMajbHOE HOPMAJbHOE pacTArHBaloliee HalpsKeHHe
B 6eToHe, onpeliesseMoe pacyeToM XKak IJs yNPYroro tenaa
IO TPHBEJEHHBIM cedeHHsAM ¢ yuetom m. 3.80.

Mpuamepnl pacuera x nn. 3.75—3.84

Tpnmep 38. ano. KenesoGeronnoe cedenme Au(GQPy3opa oTcach-
Balomel Tpy6u, h=1,2 M, hy=1,15 M, b=1 m; M 200, apmaTypa Kiaac-
ca A-II; coopymxenue I kamacca — ky=1,25.

Harpyaku:
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cTaTHuecKue -— COGCTBEHHBI Bec purensi, INpeBLlleHHe [aBsJe-
Hus B TpyGe npu apapuiiHom cOpoce HATPY3KH, TeMIepaTypHBiE BO3-
JeficTBHA (paBHOMEDHHH HarpeB HJH OXJaxkJeHue);

IHHAMHUYeCKHe — NYJbCAIMOHHOE JaBjeHHe, BBHI3BAaHHOE HeCTa-
I[MOHAPHOCTBLIO THAPABJHYECKOTO pexuma B TpyGe.

Ilpu pacuyeTe no cTaTHYecKOH cxeMe:

__[+96,5 Tc-m; _ 13,6 1c; N _[4 1C5

M={"745 re-w. 971282 1c. ox= 1,8 1.

Mnomans pabodelr apmarypst Fp=33,15 cM?, F,=26,31 cm?,
[TonepeyHoe apMHpPOBaHHE OTCYTCTBYET.

Ilpu pacuere mo auHaMuyecKo# cxeme:

MoMeHT MeHsiercs oT 31,5 Tc-M xo MHHYC 9,5 T¢-M (XapaKTepuCTH-
Ka UNkJa 0 oTpHllatesnbHa), IIoNepeyHast CHJa MeHsercs oT 16 Tc g0 0,
Np=0,1 1c;

uiCI0 HHKIOB 3arpyxenis N=25,8-108>2.106.

TpeGyercss paccupTaTh Ha BBIHOCJIHBOCTL JKese300eTOHHOe cede-
HHeE.

Pacuem. TlpoBepsieM TPEHmIMHOCTOHKOCTb CEYeHHA B COOTBETCTBHH
¢ n. 3.84 Kak aas ynpyroro usru6aemoro ajemesnra (cuiaoff cxartug

npeHefperaem BBIAY €€ MaJjoro 3HAUeHHUS).
Jas sToro onpejesnM nNpHBeJeHHLIE XapPaKTEPUCTHKH CeueHusd

KakK s ynpyroro rtedqaa:

bh? ‘ Coa .
yo— S, 2 +n Faa-bn Fa(lz—a)~
0= 20 = =

F bh+n' (F,+ F,)

1.2
5 -+ 25.0.008315.0,05 4 25.0,002631 (1,2 — 0,05)

1-1,2 + 25 (0,003315 + 0,002631)
rae n'=25 (no rta6a. 33);

1
= 0,58 m,

1.1,2%
Iy= T2 -+1-1,2(0,6—0,58)4-25(0, 003315- 0,532-1-0,002631 X
X0,57%)==0,189 Mm%
Wa= <222 0,326 w3
T 70,58 e M
Tax kak

M 31,5
MeOp = e — = 1 0.326 — 97 1c/M® > mg,Rp11 =

= 0,65.115 = 75 Tc/mM2,

rie mg,—=0,65 mo Ta6a. 29 npu 3makonepemeHHolf Harpyske, ceueHue

HeTPeIMHOCTORKOe, MO3TOMY B Ja/dbHeHileM pacdeT cedeHHs Oynem
NpOU3BOANTb Ge3 yuera paGoTHl pacTAHYTOH 30HK GeTOHA B NMPEANOJO-
XKEeHHH TPeyroJbHOH 9NIOPH HANPsaXeHWH B cxkaroil 30HE B cooTBeT-

ctBuu ¢ 1. 3.77, T.e.
BBICOTY C€KaTOH 30HBI 6eTOHA X onpelesnsieM H3 YCJAOBHS

bx? ro : - .
Sp="9 —n Fa(flo—x)+nFa(x—a)=0.

I. TIpn Myane=31,5 tc-Mm (Nx0)
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1.x2
X 95.0,003315 (1,15 — %) + 25-0,002631 (x — 0,05) = 0,

2
otkyna x=0,32 w;
bx3 v "
ln:—~3—+nFa(x—a)2+npa(lz0—x)2:
.0,323
= 1——3—3—2- -+ 25-0,00263 (0,32 — 0,05)2 -

-4 25.0,003315 (1,15 —0,32)2 = 0,0729 m*;
Hanpsi:xkenue B 6eTOHe
M.-x 31,56.0.32
Oomaxe = Ty 0,0729
B cooTBeTcTBUMH ¢ NpHMeuaHueM K TaGa. 8 pacuerHoe COMpoTHBIIE-
HHE YMHOXKAeTCsl Ha MpPOH3BeJeHHEe COOTBETCTBYIOUHX KO3QUIHeHTOB
yca0BuH paboThl, B JaHHOM c/iaydae Ha m52=0,65 umg,=1,15, 7. e.
Ry =mg,me,Rup=0,65-1,15-90=67,3 krc/cu?.
BuinocamnBocTs GeToHa Ha cxkaTHe ofecrnedyeHa, Tak KakK IPH HaH-
Gosblel pesumuuHe moMmenta M=31,5 1c-M )
anccﬁMaﬁczl,%.1-13,8:17,2 kre/em?<< R =67,3 kre/em?.
Hanpskenne B pacranytofl (HixHell) apmatype
n'M(hg —x) 25-31,5-105(115 — 32)

Oaymane ™ Tu 7,29.106

= 138 tc/m2 = 13,8 krc/em?,

= 900 xrc¢/cm?

AJIH B COOTBETCTBME ¢ M. 3.77 mo ¢popmyae (170)

M 31,5108 .
Oamane = Fpz = 33,15.105 = 000 Kre/ew® =900 kre/ow?,

rae
X 32
2::!’[0-—«—3—2115—*_3-: 105 CM.
Hanpsxenue B cxkarolt (sepxueil) apmatype
s _ _WM@E—a) 25315105 (32 —5)
dmmm In - 7,29.108 =

= — 292 grc/cm2.
2. Tlpy Myyn= —9,5 1¢'M (Nx0)
1.x2
—5— — 25-0,002631 (1,15 -— ) -}- 25.0,003315 (x — 0,05) = 0,
otkyaa x==0,28 m;
1.0,288
In= —3 — -25-0,003315 (0,28 — 0,05)2 4.
+ 25.0,002631 (1,15 — 0,28)2 = 0,006139 w¢;

HaNpAXeHHe B CxKaToil (muxHell) apmartype

130



nM(x—a’) 95.9,5.108 (28 — 5) _
Oampn = — a 6,14.10° = — 89,2 kre/em?;

HanpsiXeHue B pactsHyToll (BepxHeil) apmarype
' WM (hy— x) 25.9,5.108 (115 — 28)

— 2
age Tn 6.14.10° = 337 krc/cm2.
IlpoBepsieMm NpPOYHOCTHL apMaTyph:

a) HuXKHeH
(- 89,2
P e 900 009
no dopmyae (157)
1,8kknke 1,8.0,32.0,89.0,8
May = Fokmkc) 0,32.0,89.0,8y —
1 —pa (1-— °1’18°) 1+0,099(1— g )
= 0,376,

rae ky=0,32, kn=0,89 (& 32), kc=0,8 (BaHHBIH CTHK) COOTBETCTBEHHO
no Ttaba. 30, 31, 32.

B coorBercTBiE ¢ mpuMevaHnem K Ta6a. 16 pacuetHoe conporusie-
HHMe YMHOXAaeTcs Ha IIpou3BelileHHe COOTBETCTBYOILHX KO3(POHIHEeHTOB
yeaoBuit paboThl, B AaHHOM cJaydae Ha mal=0,376 H ma2=l,15, T. €.

R, =m, m, R,=0,376.1,15.2700 = 1165 xrc/cu?.
Tax xak
kyno, ~—=1,25:1.900= 1125 xre/cu? <R, = 1165 kre/cm?,
ax

NPOYHOCTb HHXHEH apMaTyph! ofecleyeHa;

6) BepxHel
0, 292
pa:o—_—' MuH — 337 = —0,866;
aMa}(c
1.8koknke 1,8:0,32.0,89.0,8
Ma, = Roknke\ 0,32-0,89-0,8\ —
1—pa(1-——91—f1—83) l+0,866<1~—~———1—1§—’——)
=0,234;
o =My m, R, =0,234.1,15-2700 = 728 krc/cm?,
Tax kak

kyno,  =1,25.1.337 = 421 xre/em®<R, = 728 kre/om?,
Magc
OPOYHOCTh BepXHeH apMaTypel obecrevena.
ITpoBepka HAKJIOHHOTO CEYECHHS
0
P6= EZO’ T. & mgy=0,65 no raGn. 29.
Mo ¢opmyne (161)
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— —— e —————— — 2
of =1= b = 10.90.11% 15,5 te/m2 = 1,55 krefem?.

Tak kak kgneOra= 1,25-1.1,55=1,94 KI‘C/CM2<Rp:mﬁ2mﬁ3Rp==
=0,65.1,15-7,6=>5,6 krc/cm?, mnomepeunas apmatypa He Tpebyercs,
IJaBHble pacTArHBAIOUIHE HanpsKeHHs TOJHOCTbIO BOCIPHUHHAMAIOTCH
GeTOHOM.

Mpumep 39. [Jano. IlepexpuTHe Bomoc6poca 3spanus I'SC, h=
=2 M, hy=1,85 M, a=a'=0,15 u; b=1 m, Geron Mapku M 200; apmary-
pa kaacca A-II, coopymxenme 1 xmacca — ky=1,25; uucio mEKIOB
N=3.10>2-10°%; B pacueTHOM HETPEIIHHOCTOHKOM CE€YEeHHH Ha CTATH-

uecKylo Harpysky INoCTaBieHa Fo=39 cm*M, Fi=65 cM?/m (& 50

A-ID), xomyTter & 20 A-I1 marom 40X 80 cm
Fr=39cm? Ha AnuHe 1,8 M oT ONOpE; NpH AWHAMHYE-
CKOH HAIDY3Ke MOMEHT B CEUEHHH MEHSIeTCH
ot niitoc 170 go muuyce 100 Ttc.Mm, nomepeu-
Hag cmaa oT maoc 90 jgo muuye 50 71C,
npofoasHas cuaa or 30 Tc cxarus o 18 mc
pacTsKeHH.

TpeGyercss pacCYnTaTb Ha BBHIHOCTH-
BOCTb HAaKJOHHOE ceyeHHe.

Pacyem. Onpepenum BeTHYHHY TJIABHBIX
pacTsirEBalOmMHUX HampsXeHud, JAnsa  4Yero
HafileM reoMeTpHUECKHEe XapaKTePUCTUKH ce-
Puc. 41. K npumepy  VeHH 6e3 yuera pacTsHyTod 3onbl GeToHa H

39

NIpH  TPeyroibHOH aMIOpe HanpsKeHud B
! — HefiTpaJbHas 0Ch; CxKaroi 3oHe.

(Zv—Tuemganby’::;ﬂ b och 1) ITlpu  M=170 1c-M, New=230 rc,

H TAMXEC HBE- — —_ —_— ! —

“eﬂe‘:mom Py Q=90 rc, eof5,§6 M, e=6,51 M, ¢'=4,81
M, Fa=39 cM?, F,—65 cm2

JInis BHEUEHTPEHHO-CIKATOTO CeYEHHS BHICOTA CKATOH 30HHI OIpe-
neasercs no gopmyae (186) uau no puc. 2 npua. 8:

x3 —3x2 (ho—e> —\—gg—, (‘Fae—F;el) x——ﬁ—’l:—, X

X (FaEho 4+ F;e'h(')) =0;

6.2
X3 — 312 (185 — 651) —+ -mT5(39.651 +65-481) x —

6.25
— ~go (39-651. 185 - 65-481-185) = 0,

OoTKyAa x==78 cwm.
Onpegennm xg (puc. 41):

bx? o roey
5 t+n (Falhg+ Faa)
Xg == T 7 =
8 bx 4 n (Fa+Fa)
0,782
1 =5~ -+ 25(0,0039- 1,85--0,0065.0, 15)
1-0,78 1 25 (0,0039 -- 0,0065)

=0,49 m=49 cm;
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an=1 ,04 Mz;

X v X
Sﬂp-ll: bx(xs—*2—>—{—n Fa(xs—-a ) ==
=1.0,78(0,49 — 0,39) <4 25.0,0065 (0,49 — 0, 15) = 0,133 u3;
bx?® x \2 .o o
Iip.x =15 - bx x5—<*2—) +n Fa(xsﬁa) -+
P 1.0,783
1 F, (hg—x,)% = —5—+1.0,78(0,49 —0,39)? +-
- 25.0,0065 (0,49 — 0,15)2 - 25.0,0039 (1,85 — 0,49)2 = 0,246 m*.
Ha mefirpanbroii ocu 0,=0.
P _ QSmp. n 90-0.133
rn, T Inp nb = 0,246-1
2) Hpn M= —100 TC*M, Np—18 te, Q=50 1¢, ¢,=5,55 M, ¢=
=4,7 M, ¢=6,4 M, Fa=065 cm?, F,=39 cn?

Jlist  BHENEHTPEHHO-DACTAHYTOTO CEUeHHS BLICOTA CXKATOfl 30HBI
ompefiessercs no Gopmyse (187) UM 00 puc. 3 npml 8:

= 48,7 1c/M2 = 4,87 krc/cm2.

x% — 3x? (0+e)-— (Fe~|—Fe) +b (Feh0+
+ F;e'h[')) =0
6-25
x% — 3x% (185 + 470) — ~— g5 (65-470 4- 39-640) x +-
6.25
100
oTKyAa x=71 cM;
1.0, 71
-+ 25(0,0065-1,85 - 0,0039-0,15)
Xg= = 0,585 m;
1.0,71 25 (0,0065 1 0,0039)
Frup =0,97 v%  Spp. = 1-0,71(0,585 — 0,355) 4-
-+ 25-0,0039 (0,585 — 0,15) = 0,205 wm3;

(65-470-185 - 39.640.185) = 0,

1- O 713
Inp.n="—" — +1:0,71(0,585 — 0,355)2 4~
--25.0,0039 (0,585—0,015)2+25-0,00654(1.85-«0,585)2=
= 0,346 M.
Ha wnefitpanpsofi ocu 0,=0.
50.0,205
OFy, = Tg = m— 29,8 Tc/M2 = 2,98 Kre/en?;
s 2,98
—_ MITH — B :—0,61,
=5 7,87
Myaxe
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no taén. 29 mg, = 0,65,

Tak xax
Ry cO%y = 1,25-1-4,87=6,1 krefew>R, =
= ’"52’”53RP =0,65-1,15-7,5 = 5,6 krc/cm?, paBHOZeHCTBYIOMASN

TJIaBHHIX pPACTATHBAIOMMX HANpPSKeHHH JoikHA OBITh BOCIPHHATA

nonepeuHoil apmarypo#. )

Ilpn 3makomepeMeHHOH HAarpys3ke apMHpOBaTh OTTHOaMH HE3KO-
HOMHUYHO, TaK KaK TpeOGyioTcss OTTHOHBl JIBYX HanpasJeHHII.

Ilpu apMupoBaHHH XOMYTaMH Ko2(hQHIHEHT acHMMETDHH LHKJA
paBeH HYJIIO ITpH 3HAKONEPEMEHHOH Harpyske, Tak KaK XOMYThHl Hesa-
BHCHMO OT HanpaBJieHHs HArpyakd paboTaloT Ha pacTsaxenue, T. €.
pazo;

1,8koknke 1,8.0,32-1-1

koknkc" : 1
l—pa(1—~5")

rae k;=0,32; ky=1 (J 20); kc=1 cooTBeTcTBeHHO no Taba. 30, 31, 32.
PaBHogelicTayionas IJIaBHBIX PACTATHBAIONUX HANPsKeHHA npH
JIJIHHE JIMIOPHl IONEPeYHBIX CHJI, paBHOH 6 M,

ma = 0,576,

1

1 1
T, = 35 O'II_)JI cbl = —2—4,87- 100.600 = 146000 krc = 146 Tc;
“ Magr
kuncTx  _ 1.25-1-146000
2Py = Gy MagRa - 0,576.1,15.2700 — 102 ox*.
ITpumem mar xomytos 20X 40 cM U TPOAIUM apMHPOBaHHE XOMY-

2Fx 102
TaMiH A0 2,6 M OT OmOpHI, TOrha fyx = el —5.9.5.2 6=:3,14 cM2,

YTO COOTBETCTBYeT AuameTpy xoMytoB & 20 A-II

PACUET HECYUUX JXEJIESBOBETOHHBIX BAJIOK
B CBOPHO-MOHOJIUTHBIX KOHCTPYKIHAX

3.85. COOpHO-MOHOJIUTHHIE KOHCTPYKIMH, a TaKK€ MOHOJIHTHLIE
KOHCTPYKIHMH C HeCylieH apMaTypoil paccuHTHIBAKTCH IO NPOYHOCTH,
tedbopmauusM, o6pasoBaHUIO ¥ PACKPEITHIO TPEUHH Ha CAEAYIOULHe JBe
cTaguu pabGoThl KOHCTPYKIILH:

a) fo npuobGperenust GETOHOM, YJ/IOXKEHHBIM Ha MeCTe HCII0J/1b30Ba-
HASI KOHCTPYKUIMH, 3aJaHHOH NPOYHOCTH — HA BO3AEHCTBHE Harpys3ku
0T COGCTBEHHOI'O Beca 3Toro 6eToHa M JPYyrHX Harpy3ok, AeHCTBYIOMHX
Ha JaHHOM 3Tale BO3BeJeHHs KOHCTPYKIHH;

6) mocne npuoGpereHus 6ETOHOM, VYJ/IOXKEHHBIM Ha MeCTe HCHOJb-
80BAHHUsT KOHCTP YKIHII, 3aJaHHOH NPOYHOCTH — Ha HATPY3KH, HeHCT-
BYIOLME IPH 3KCIIyaTalM¥ KOHCTPYKLHH, BKJAoYass coBCTBEHHBIH Bec.

3.86. Pacuer mo mepBoil Tpynne npefeldbHEIX COCTOAHHI (0 npoy-
HOCTH) NPOUBBOJAUTCSA Ha pPacyeTHble HarPy3KH pasje/]bHO NHO JIBYM CTa-
Augm Ge3 CYMMHDOBAHHA YCHJINH H HanpskeHHH.

ITpu sToM NpHHHMaeTCsl CJAERYIOmUI NOpPSAOK pacyera:

1) paccunTeiBaeTcss KOHCTPYKIMSI Ha TOJHYIO 3KCIJYaTalHOHHYIO
Harpy3ky ¢ yueroM cOOCTBEHHOTO Beca NPH IOJHOH BBICOTE CEYeHHS
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C COOTBETCTBYIOIMHUMH Ko3(DDHINeHTAMH NMEPErpy3kd n U Koabo i HeH-
TaMi Ry, ne, m (Fag o)

2) nopbupaercs BeIcOTa COODHBEIX KeJle30GETOHHHX GAaNOK Ha Ha-
IPY3KH CTPOHTEJNBHOTO HepHOJA (Ha BeC CBeXeYJOXKEeHHOTO GeToHa)
TakuM oOpasoM, uToOBl apmatypa »TOTO 3Tana Fal He MpeBblIana ap-

Matypy KCIJYaTaUHOHHOIO NepPHoAa (FaI < Faa"cm) HpH

& =57 — <E&p-
01

Harpysku cTpouTenbHOro nepuoia ONnpeiesioTcsi B COOTBETCTBHH
¢ npua. 1 k roase CHull I11-15-76 «Beronnbnie H xKene3doGeroHHble KOH-
CprKHHH MOHOJIUTHEIEY,

Paspeinaercss pacueT CTPONTEJbHOTO IEPHOAA HPOH3BOAITH NpH
V6=Vmo6=2,5 Te/M® gas cGOPHOrO M [ MOHOJMMTHOTO GeroHa NpH
egHHoM Koadouupente neperpy3ku n=1,2 u Koaduuuentax Ay==
=ne=mag=mg=1.

Kpome Toro, BHCOTY H HIHPHHY pebpa cOOpPHBIX HECYIINX KeIe30-
GeTOHHBIX 0allOK PEKOMeHAYeTCsi Ha3HauyaTb TakK, 4ToOm He TpeGo-
Bajlack AOTOJHUTENbHAA apMaTypa Ha BOCIHPUATHE [MONEPeYHOH CHJIBI
CTpOHTeJBHOTO Nepuofa. Ilpu 3ToMm, ecau cbopHast Gaigka B AadbHefi-
meM 6ylleT BXOAUTb B NepekpeITHe (MIHTHYIO KOHCTPYKILHIO), pasperia-
ercsd He apMIpOBaTh ee MonepeuyHoH apmMaTypoil NpH YCAOBHH, UTO
Q<< 0,9Rpbphor.

Ecnn xe cbopuas Ganka mpeicraBaseT co0ofl mepBwil sipyc moa-
KpaHoBOH# mam 3abpanbHoll G6afku (6anouHoll KOHCTPYKIIHH), COOTBET-
crBeHHo Qr << 0,6 Rpbphy;.

Ecnu nepeunciennbie YCaoBus He coGaiojaioTes, LenecoobpasHo
YBeJHUHTL BREICOTY (WHPHHY) peGpa OanKu, €CJH 3TO NO3BOJSeT Ipy-
30M0’EMHOCTh MEXAaHH3MOB, HJIH Pa3bHTE CTPOHTENBHEIR ITam Ha iBa
(mau Gomee) srtama. [Ipum sToM muomanb apMaTypbl KaxjoOro sramna,
paccuMTaHHAas TOJBKO Ha Harpy3kKi 3TOTO 3Tana, He JROJNIKHA MPeBH-
MaTh TJIOLIANH apMaTypPH YKCIJNYATALMOHHOTO Neploja npu obs3atenb.
Hom cobitofennn yeaosus §p << Ep.

3.87. Pacuer mo BTOpOH rpymme npejiesIbHEIX COCTOSIHHE JlonycKa-
eTcs OTPaHHuUNTb NPOBEepKOH BEIHYHHBI Nporuba cOOPHOIO 3JeMeHTa
Ha HODMATHBHBIE HArPY3KH CTPOHMTENbHOro nepHoja (mepBHIi 3Tan).
[Ipu atowm, ecau hy/{>1/22, nposepky nporuba cGOpHOTO 3JeMeHTa pa3-
pellaeTcs He MPOHSBORHTD.

Beanunny packphiTHs TpPeliHH XONycKaeTcs MPOBepATh TONbKO B
SKCOJIyaTALLUOHHBIHA Nepuof IPH HanpsKeHHSIX B apMaType, pPaBHBIX
R4, onpejefieHHBIX H3 pacuera IPOYHOCTH.

3.88. B HaKAOHHBIX nepexkpuTUAX (NepPeKpHITUAX OTCACHIBAIOIUX
Tpy6) moJHas Harpyska pacKJNalblBaeTCs Ha Harpysky, AeHCTBYIOWYIO
HOPMAlIbHO K HHXHell IDAHH MePeKpHITHs, W Ha HAarpysKy, AeHCTBYIO-
YO B IJIOCKOCTH MNEPEeKPBITUA [apaJsJebHO HHXHEH [paHH.

Npumep pacuera x nm. 3.85—3.88

Npamep 40. Jano. Ilepexpritue snanus I'DC BulcoToll =3 M H
nponeToM B cBeTy 11 M BO3BOZHTCS C NMOMOIIbIO THIOBBIX /IS JAHHOTO
spanua [IC c6opubix Ganok BhicoToH A=65 cM, ky==5b cM, bp=140 cm,
bp=100 cm (puc. 42), MPHHATHX MO YCAOBHAM MPOHUIBOACTBA paloT u
TpY3ONOLBLEMHOCTI KpaHa 25 T; pacueTHsilt nposer 6aaku 11,15 m; ap-
Matypa cGopHBIX GaJjoK, moAo6paHHas U3 pacyera NepeKPLHITHS Ha dKc-
nayaTalHoHHble HArpyske, Fa=65,0 cv?/m (3,3 & 50 A-II); pacuer-
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Puc. 42. K npumepy 40

Hble ycHJHsl Ha 1 M [IHPHHE! NEPeKPRITHS C Y4eTOM NPOTHBOAABJEHHSA
u xosdduunenros ky=1,2, ne=1, my=mg=1,15, M=260 1c-M,
Np=130 1c; Geton mapku M 250, Rpp=110 xrc/cn?, Rp=8,8 xrc/cm?;
MOHOJNUTHEIN 6eToH nepekpuTus Mapku M 200; Rpp==90 xrc/cum?,
R,=7,5 xrc/en®.

Tpe6yeTcsi ONpefeaUTh NOPSIIOK BO3BELEHHsI NepeKphLITHs 3JaHHA
I'3C, Beanuulibl MpOrmbOB ¥ PACKPHITHA TPEWHH NEePeKPLITHS MNpH
3ajaHHbIX apMaType M BeicOTe COOPHBIX GaJOK.

Pacuern. Onpenenum BO3MOXKHYIO BHICOTY GeTOHHPOBaHUA (BBHICOTY
nepBoro spyca) NpH 3aJaHHLIX apMaType M BECOTe GajJKd npu n=1,2 #
ky==ne=mg=mg=1, B cooTBeTcTBHU Cc n. 3.86.

Jlist 3TOTO OIpeRejUM HECYILYIO croCcoGHOCTh OaNKH.

BricoTa cxkato# 30HB npu pacuerHofl wmupHHe b=1,5 m n Fy=
=65,5.1,6=98,3 cm?

maRaFa 1270098,3

= mgRupb = T1.110-150 = 16 em<E Ny ==
=0,6-55= 33 cm;

u3 ycaosus { 33)
kyne M < mgRppbx(hy—0,5x)=1-110-150-16(55—0,5- 16) =123,8 X
X 10% gre.em=123,8 Tc- M,
T. e. npu kgy=nc=1 Hecymas cnoco6uocro Ganxn M=123,8 Tc-M.

. 2
HOng mapaapHo-ou eprodl Ganku M= qg oTciona

8M  8.123,8
9= "R =Tl 15 = 7,97 Tc/m.

Bec 6anku u MOHojMTHOrO GeTOHA ¢==nygHb, orciona

q 7,97

H= s =T232515 — LTTv.

[Tpunumaem BHICOTY mepBOro sipyca Gerommposamua Hy==1,5.
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Pacuer cGophoil xeneso0eToHHOH GaJku
Ha Harpysky mnepBoro sipyca 6eTOHMPOBAHHMS

B cootBerctBun ¢ n. 3.86 npunnmaeM KoddduumenTt meperpyskn
n=1,2 0 ky=ne=my=mg=1.
Hopmarusnas marpyska 97 =ygH(b=2,5-1,5-1,5=5,63 tc/m.

Pacuetnast narpyska ¢y=nq}=1,2.5,63=6,75 rc/m.
PacueTHBle YyCcUIUS

g2 6.75-11,152
MﬁT: ———8—§'—: 105 Tc-M;

{ 6,75-11,1
Q:-‘%——_——5{)——5:37,7 TC

[nomanp cedennss MPOXOJAbHOM apMarypsl paBHA
Fy = MoRupb megRnpb (h l/hh QanCM)
maRa \ meRupb

_ 1.110-100 _V p_ 2-1.1.105-105 7\
- 19700 (55 % TI.110-1000 )

= 89 c¢m2<98,3 cMm?2;

Tlpoeepsem yciosue Q<< 0,9 Rpbphy, nockoanky cBopHst e 6anKku
B JAajbHefllleM BO#AYT B TepEKpLITHE.

Tak xak Q=37,7 1¢<<0,9-88.1.0,55==43,6 1c,
apMipoBaHHe Ha INOMEPeYHYylo CHIy He Tpebyercs.
OnpenenseM mnporu6 cGopHO# OGajakH.
J1s 5TOTO BBIYHCASLEM
12 5,631,152
M" = 2:’ 8‘ =87 Tc/m;

BBICOTY C3KATOM 30HH GeToHa (NpH TPeYToJAbHOH 3TMIOPe HANP IIKeH 1 )
onpepensieM H3 dopmyaer  (188)

e 1;( 1+1 1+2h,,b>

7.9.98.3
- 1090 ( 1+V1+255100),22cm,

7,9-98,3
E 2,1-108
rae n=Fy =7,6 108 = 193
x 22
z:ho——-—S—ZSB——T:‘lS CM;
MH 87.10%

Gy = —F—;’_ — m = 1850 krefem?;
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" bhy  100-55
npn=7,9.0,018=0,14;

o puc. 2 apuat. 7 npu 0,== 1850 kre/rm® 1 ap==0,14—p,=0,95.
Eqfaz (g —x) _ 2,1:100-98.5.48 (55 — 22) _

JKecrkoers By = T 0.95
=3,4-1011 grc/cm? = 3,4.104 Tc-M2.
5 ¢41* 5 5.63.11,15%

Iporn6y — 384 B, =38 B3,4000 = 0,033 w™;
y 0,033 1 l !
T TIET 38 T 3% <ggp COIMAcKO MpIT. 1
ht 65 1 1
Tak xax T == 17 25 pOBepKY

npornéa MoKHO GBIO 1 He INPOU3IBOAMTL B COOTBETCTBHH C II. 3.87,

Pacuer xese300eTOHHOIO 3JeMeHTa
Beicotoi 1,5 M Ha Harpysky BToporo sipyca
6eToOHNpoOBaHUS BBICOTONH [/=1,5 M

HononuurenbHas HOpMATHBHAS Harpyaka q;‘n =2,5-1,5.2,5=
=5,6 Tc/M. : ‘
=1,2.5,6=6,75 Tc/M.

Hononnutenpnas pacyernas Harpyska g,
Tonuast pacuerHast Harpyska quql+q2n=6,75—l—6,75:13,5 Tc/M.

Pacuernnie ycunus:

gyl 13,5-11, 152

M= s = F == 210 Tc-M;
Qo Bl _1BEILIG_ o
F,— mﬁRnpb( V,“_ QancM)
MaRa mgRmpb
= 119(2)7(1)3()(140“ V o — 2 o ;0211;)0106 )_

= 58 cm2 < 98,3 cm2;

11,6

140 :0y08<056=§R°

X
] =

oo

Pa6oThl MO BHINONHEHHIO BTOPOrO sIpyca GETOHHUPOBAHHS MOKHO
HaupHaTh TOCJe JOCTHXKeHHsT GeTOHOM mepBoro spyca Mapkm M 100,

Tak Kak Q=75,5 1¢<<0,9-48-1,5.1,4=90,6 Tc,
TaguMm 06pasoM, apMHPOBAHKE HA NONEPEYHYIO CHAY He TpeGyeTcs.
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OnpejieeHye BENMYHHBI PACKPHITHS TPELHH

B coorsererBun ¢ m. 3.87 BeJHUMHY PACKDPLITHS TPEH[UH Onpejess-
€M TOJMbKO B SKCIJYAaTAUHOHHHH NEpPHOA NPH HANPSAKEHHAX B apMary-
pe Ra. ITo dopmyse (169) '

04 — —
ar = kcnn—%ﬂ%— 100p) V@,

rae k=1,2 — sjieMeHT BHELEHTPEHHO pPACTSIHYT;
Cg =1,3 — Harpyskn JJIMTe/IbHHIE;
N =1 — apmarypa nepUOAUHMECKOTO HPOGHII;
05 =R;=2700 krc/cm?;
Opag =200 xrc/cm?;

Fq €5,5
p:m: 50,990 = 0,00226;
2700 — 200

ar=1,2:1,3-1 =5 7 (4 — 100-0,00226) /50 = 0,346

Ilpenenvnan BeNnunHA PACKPHITHA TPEUIHH IPH TPajHEHTe HANopa
i=%’5z9, IT gnacce coopyxenus u d>40 MM no Tada. 34

=1,3-0,25-1,25 = 0,41 mm, T. e. ap=0,346 MM<dr ) =
= 0,41 wmm,

Taxkum o6pasoM, NPHHATHE pasMephl cOOpHOH Ganku YIOBJIETBO-
PAIOT I'PYSOINOLBEMHOCTH KpaHA H JAI0T BOSMOXKHOCTb Ge3 YBENHUEHHS
IPOJOJBLHON M TIONepeYyHOH apMaTyphl IepeKphHTHS, NojoOpaHHOl Ha
3KCIVIyaTallHOHHble HAarpyskH, 3a0eTOHHPOBRATb €ro B JBa 3Tala.

aTnpen

4. PACYET 3JIEMEHTOB »XEJE30BETOHHbIX KOHCTPYKLHH
No MPEJAEJNbHBIM COCTOSIHHSIM BTOPOH TPVYIIbi

Pacuet xee306e TOHHBIX 2JIEMEHTOB
N0 06pa3oBaHHI0 TPELHH

4.1. Pacuer xese300eTOHHEIX 3JIeMEHTOB 10 06pa30BaHHI0 TPELiUH
IPOU3BOANTCH:

A5l HANOPHBIX 3JIEMEHTOB, HaXOXAMMUXCSA B 30He IepeMeHHOro
YPOBHA BOABI H IIOJABePralOIMXCs NepPHOJAHYECKOMY 3aMOpPaXKHBAHHUIO
K OTTAHBAHUIO, & TaKke JJId 3JEeMEHTOB, K KOTODEIM NPeNbABJACTCS
Tpe6OBaHHE BOJOHENPOHHI[AEMOCTH;

JJs HATOPHHIX KOHCTPYKIUA NPH CPeJHErOZOBOM SHAyeHHH OH-
KapGOHATHON WIEMOUHOCTH BOJLI-cPeibl, MeHbiielr 0,25 wmr-ske/ia,
I MPYU OTCYTCTBHH 3AMITHLEIX MepPONPHATHIL,

NpH HAJHMIHH ClNCelHaJdbHEIX TpeCOBaHWIl HOPM INPOEKTHPOBAHHUS
OTAEIbHBIX BHAOBE THAPOTEXHNYECKHX COOPYIKEHIIL.

ITepeuncaennble BhIIIE KOHCTPYKIHH AOJIKHBI YAOBJIETBODATL yC-
JOBHIO TpeLIIHOCTOHKOCTH.

4.2. Pacuer 1o o6pa3oBaHuIO TPeLHUH (HOPMAJbHBIX K HPOAOJb-
HOfl ocCH 3/leMEHTa) IPOHZBOAHTCS:
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a) AN NEHTPaNbHO-PACTSIHYTHIX 3JIeMEHTOB To (opmyJe

neN< Rpm Fg+300 Fa; (164)
6) st M3THOGAEMBIX 3JJeMEHTOB 1O (opmyJe
neM < mpyRoprs W, (165)

rie muu Y — KosuiuenTsl, npudnMaeMsie mo m. 3.3;
Wy — MOMEHT CONpOTHBJEHIS NPUBEAEHHOIO CEYEHHs, OTNpene-
JsieMBllf 0 ¢opMyJie
In

Wn=5—y> (166)

In — MOMEHT WHePUMH NPHBEIEHHOrO CEUCHUM;

Yo — DACCTOsIHHE OT LEHTPA THXKeCTH HPHBEJEHHOro CETeHHd 10
cxkaroft TpaHy;
B) IJ1 BHELEHTPEHHO-CXKATHIX 3JIEMEHTOB IO (hopMyJe

Ne N
Me (ﬁm'ﬁ;)émh%puy (167)

rie Fp — NJouage IPUBEREHHOTO CedeHus:;
r) 15 BHEUEHTPEHHO-PACTSIHYTHIX JeMeHTOB 1o (opMyJie

Ne, N
el = -+ 7| << . 168
c ( hVWrI + Fu )\RDII { )

4.3. Pacuetr o o6pasoBaHAIO TpeuUuH NpH AeHCTBUY MHOTOKPATHO
MOBTOpsIfoMeHcst HATPY3KII NPOU3BOAUTC B COOTBETCTBHH ¢ IT. 3.84,

Pacuer Kene306eTOHHBIX 9JIEMEHTOB
N0 PACKPBLITHIO TPeUUH

4.4. DrneMeHTH XeNe300eTOHHLIX KOHCTPYKUHH, HE YJOBJETBODSH-
IoIlIle YCJIOBHMIO TPEIHHOCTOKOCTH, PACCUMTHIBAIOTCS MO DPACKPHITHIO
TPeIH ¢ LeJblo ofecrneuenns TpebyeMol HaZleXXHOCTH ¥ AOJATOBEYHOCTH
COOPYKEHUS.

4.5. [llupnHa pacKphITHA TPEINH @y, MM, HOPMAJBHLIX K NPOAOIh-
HOH ocH 3JeMmeHTa, onpejedsiercst o Qopmyire

G4 — O —_
ar=kCyn) —'“‘—Ea*‘i 7(4—100 w)V/q, (169)

rae k — xo3ddHUUEHT, NpHHUMaeMblil paBHBIM:
I8 H3ru6aeMbLIX M BHEIEHTPEHHO-CXKAThIX 9JeMeHTOB — I
ISl 1€HTPanbHO- H BHELEHTPEHHO-PACTSIHYTHIX 3JeMEeHTOB—
1,2; npm MHOTOpPAAHOM pacloJoKeHHI apMaTypsl — 1,2;

Cp — xoahdunuedT, NpUHUMaeMpli PABHBIM IpPH ydere:
BDEMeHHOro JefiCTBIA Harpysok — l; npu Mpyn/Mp<<2/3 —
1; npu Mpa/Mn> 2/3—1,3, e My ¥ My, — Han6osbuine
varugdamoniue MOMEHTH CCOTBETCTBEHHO OT HeliCTBHS TMOJNHOH
Harpysxn (MOCTOSIHHOM, HJIHTENbHOH, KPaTKOBPEMeHHOH) u
OT JeHCTBUSA NOCTOSHHONW H IJIHTeJbHOH HArpy3ok; MHOTO-
KpaTHO TIOBTOpgmpollefics Barpysxku: INPH BO3AYIIHO-CYXOM
cccrosinuu Getona Cp=2—p,, The Pa—Ko>PhUIHEHT acuM-
Me'rpnllil LIKJd; [IpH BOXOHACHILIEHHOM COCTOSHHH 0eTo0-
ma — 1,1;
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1 — Ko3puuueHt, TNpPUHUMAEMBIT pPaABHBIM:

NPpH CTepXKHeBOll apmarype: mepuopuueckoro npobunsg — 1;
raagxoir — 1,4;

HPIf APOBOJIOYHON apmaType : MepHOAHYECKoro npoduias —
1,2; raapkoi — 1,5;

C a — HanpsiZkeHHe B PacTAHYTOH apmaType, onpelensieMoe B CO-
oTBeTCTBHHU ¢ 1. 4.6, Gea yueTa conpoTuBiIeHHs GeToHA pacrs-
HYTOH 30HBI CeueHNd,

Opay— HAavalbHOe DACTATHBAIONICe HANpSKeHNE B apMaType OT Ha-
6yxanus OeToHa; AMA KOHCTPYKUHH, HAXOAsAUIHXCH B BOJe,
Ouan==200 Krc/cm?; pis KOHCTPYKUMIT, NOABEPKECHHBIX JIJIH-
TeJbHOMY BBICBIXAHHIO, B TOM YHCJe BO BPeMsi CTPOHTENBCTBA,
Ouan=0;

|t — Ko3dPuieHT apMUPOBAHHSA CEUEHHS, NPHHHMaeMb# paBHBIM

o a
AAa [pAMOYTLOJABHBIX CEUYeHHH [ = —b-’T_’ JJISI TaBPOBBIX
(i}

. F
U ABYTABPOBHX CeNEHHH |l = —pp-—rpo aab) U —a

1o He Gogee 0,02;
d - puaMerp crepkHeill apMaTypHl, MM; IPH PasIM4HBIX AlaMeTpax
cTepkuefl 3Hauenue d NPUHHMAETCS PaBHBIM

nydi + nyds -+ . +nd’
fydy - nody L. Ry

4.6. HanpaxeHnst B apMarype ONpefeasioTca To GopMyJaam:
A H3ruGaeMblX 3JeMEeHTOB

M
2= "F (170)
s ueHTpa«leHO-paCTilHyTbIX SJIEMEHTOB
N
Oa=TF. 5 (171)

JJIA BHEUEHTPEHHO-PACTAHYTHIX H BHEIEHTPEHHO-CXKAThIX 3AeMEHTOB
npu GOJABUIMX SKCIEHTPHLHTETaX
N (e+x2)
Oa=""F aZz
AJISI BHEUEHTPEHHO-PAcTSHYTHX /JI€MEHTOB IPH MajblX IKCUEHTDH-

IATeTaX:
Aas apmarypel A

(172)

Ne’ .
Ga = Fa (h() _a/) N (178)
gas apmarypor A’
Ne
Oy = (174)

F;(/zo—a')-

B topmynax (170) m (172) z — nuedo BHYTpeHHEeH napel CHJI;
paspemiaeTcst NPHHUMAThL TO PE3yJbTaTaM PacueTa CEUEHNA Ha NpoOY-
HOCTP NPH pacyeTHHIX Harpyskax.
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B dopmyae (172) 3Hak «mic» npuHHMaeTCs NPH BHeIEHTPEHHOM
pacTsaKeHHM, a SHAaK ¢MHHYC» — IIDH BHENEHTPEHHOM CXKATHH.

4.7. Jlast onpejesIeHHs BeJHYHUHLI PACKPHITHS TPEUHH IPH M3~
BECTHHIX HANPsMKEeHHAX B apMarype, UPOLEHTE apMHDPOBaHHA M Aua-
MEeTPe apMaTyphl MOMHO MOJNbL30BAaTbCH puc. 1—4 mpuia. 5.

Jlaisi IpOMEXYTOYHHX 3HAUeHMI] HAUPsXKEHHH B apMaType BeJH-
YHHBL PaCKDBITHS TPEHIMH ONpejeJsioTcd HHTEPMOAAIIEH.

4.8. [llupyna pacKphITHS TPEINHMH, ONpeAencHHas pacueToM WIH
no rpadrkaM npHA. 5, IPH OTCYTCTRHH CIELHANLHHIX 3aIHTHEIX Me-
ponpHATHE JOJXKHA 6HTb He Gosee BeUYHH, NPHBEJIEHHLIX B Taba. 34,
OrPaHMYMBAIOMKX pPACYETHYIO BeJUYHHY JONYCKAEMOIO pPacKphITHd
TPENUH 1O YCJAOBHSIM NOJTOBEYHOCTH GeTOHA, COXPAHHOCTH apMaTyphl
H OrpaHHyeHNs QHILTPALHOHHOTO pacxofa BOABL yepes COOpYyKeHHE.

Ta6anumga 34

Tlpegenbuas -
XapakTepucTHKa KOHCTPYKILHIl B YCJOBHSI HX DaGOTH P Ha PacKpBITHS
TPemui a,, MM

1. Desnanopuble KOHCTDYKIHM, HaxOAsI(Hecs Io- 0,3
CTOSHHO IIOJ BOJOH, a TAKXKe HanOpHble CTaJjeke-
J1e300eTOHHbIE KOHCTPYKIHH HE3aBHCHMO OT KJac-
ca COOpPYIKEHHS

2. Hanopurle KOHCTPYKLHK, KPOMe HEHTPa/bHO-pac-
TSHYTBIX, TIpH TpajlieHTe Hamopa:

20 u meHee 0,25
cB. 20 0,2
3. LentpanbHo- I BHELEHTPEHHO-pACTIHYTHE (C Ma-
JIBIM  9KCHEHTPHUHKTETOM) MOJBOHEIC. HAlOPHBIE
KOHCTPYKLUMH INpH TPajiueHTe Hanopa:
20 u meHee 0,15
cB. 20 0,1
4. Bce KOHCTPYKUUY, HAXORAMMECH B 30HE NCPEMEH- 0,15
HOTO YDOBHS BOAH, He INOABEPKeHHbe HNepHOLH-
YECKOMY 3aMOPaXKHBAHHIO H OTTAUBAHHIO
5. Desnanopubie KOHCTPYKIIHY, HAXOASIMMECH B 30HE
nepemex—moro YpOBHSI BOILB! H HOI{,Bep}KEHHbIe Ire-
PUOMIYECKOMY 3aMOPaXKIBAaHUI0 M OTTAHBAHHUIO
DpH YHCIE UHKJAOB B TON:
meHee 50 0,1
50 u Goace 0,05
6. Bce kOHCTpYKUIM, HaXoAAlUlHECH B 30HE HepeMeH- 0,056

HOTO YPOBHSI MOPCKOH BOJbI

Mpumevanns: 1. [lpusenennsie B Tabn. 34 npejesbHble 3HA-
YEHHS YMHOXKATCH Ha Kos(puuuenTs: nis coopymxenuii I knacca — I;
II xonacca — 1,3; 111 xnacca — 1,6; IV xaacca — 2, Kpome craljiexeseso-
GeTOHHBIX KOHCTPVKIIHI.

[Ipu nuamerpax apMatyps 40 mm u Oojee JOmMycKaeTcsl TIpejesbHBIE
3HAUeHHS! @y yBeJmuuRath HA 25 % . Ilpw 3ToM BoO Beex caydasx 3Haye-
HUSL Qp JNOJIKHE NPHHEMaTbed He Gosee 0,5 MM.

2, Jlasl 3J€MEHTOB KOHCTPYKUNIT THAPOTEXHHUECKHX COOPYREHHI,
NOJBepPXEHHBIX BO3JEHCTBIIO MOPCKOfi H ApYyroil CHJIbHO MHHEPaH30BaH-
HOH BOLbI, NpeleJbHble 3HAYCHHSI @y HAOIKHE NPHHHMATLCH € YYETON
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tpebopanuit rass CHall 11-28-73% «3aiuuta cTponTeNbHEX KOHCTD yKITHiT
OT Kopposiii», HO He OoJjee yeM mo rtaén. 34.

3. Tlpn 6GurapOOHATHON LIGTOYHOCTH _BOJIbI-CPeJbl  MeHee 1 mr-sx8/a
I cymmapHoil kouuedtpauun wuoxos Cl u SOl Gosee 1000 mr/n npe-
AeJbHBle 3HAYeHHs ¢p N0 103, 1-—5 tabu. 34 vmeHbwatorest B 2 paasa,
a mpu OukapSoxartHoll LiefouHOCTH BoAb-cpefnl Menee 0,25 Mr-9Ki/d
HAropible KOHCTPYKIHH NPORKTHPYIOTCH TPEIIIHOCTOHKIIMIT HJH 1IPesy-
CMAaTPUBAIOTCS ClelUaJbHble 3aliTHBIE MEPONpIISITHSI

4. TlpefenbHble 3HauenHsA Qp NPH HCNOAB30BAHIM 3AUIUTHLIX MEpo-
UpuATHil YCTAHABAHBAIOTCS HA OCHOBAHMI CHENKAALUBIX WCCIENOBAHNI.

Tatanma 3D

Hanop H, M
BukapbonaTHas Iiesnoy- TlpefiesibHasi WHPHHA pac- 10 ! 50 ‘ 200
HOCTh BOAbBI-CPeAul, KPBITHSI TpeUu{HH () MM
Mr- 9K B/ Maxcnmanbhoe B/
Oerora

0,25 u Menee He ponyckaercs 0,5 0,48 | 0,45
0,4 0,05 0,565 | 0,5 0,45
0,4 0,1 0,48 | 0,45 0,42
0,8 0,05 0,63 | 0,58 | 0,52
0,8 0,1 0,59 ] 0,55 ] 0,5
0,8 0,15 0,56 | 0,52 | 0,48
0,8 0,2 0,54 | 0,5 0,46
0,8 0,25 0,52 { 0,49 | 0,45
0,8 0,35 0,5 0,47 | 0,44
0,8 0,5 0,48 | 0,45 | 0,43
1,6 0,05 0,7 0,69 | 0,64
1,6 0,1 0,7 0,66 | 0,62
1,6 0,15 0,68 | 0,64 | 0,6
1,6 0,2 0,66 | 0,62 | 0,58
1.6 0,25 0,64 | 0,6 | 0,57
1,6 0,35 0,62 | 0,58 | 0,5
1,6 0,5 0,6 0,56 | 0,93
2’4 0705 0s7 O:7 0’7
2,4 0,1 0,7 0,7 0,69
2.4 0,15 0,7 0,7 0,66
2,4 0,2 0,7 0,68 | 0,64
2,4 0,25 0,7 0,66 | 0,62
2,4 0,35 0,68 | 0,64 | 0,6
2.4 0,5 0,66 | 0,62 | 0,59
3,2 u Goaee He orpauiuusaercs 0,7 {07 | 0,64

ITpu stom Bennuuna B/L] Gerona He Jo/3KHA MPEBLIIIATh 3HAYEHHMIT,
npusefennyx B Ttaéa. 35.

Tax Kag npuHATEe B Taba. 34 BeJHUHHB! YIOBIETBOPAIOT HAUKYL-
iefl xoMGuHAIUM BHEIIHRX H BHYTPEeHHHX (akTopoB, npn Gosee Bia-
FONPUATHBIX YCAOBHAX BO3ZMOMHBI M3JHLIHHe 3anackl B ONpefeseHHH
JOMYCTHMOM BeJHYHHBl PacKpBITHS TpEI(HH.

[TosToMy, ecnu TMOAYyyeHHas pacyeToM 1o dopmyse (169) mupuua
PACKPHLITHS TPEIMH NPEBHINAeT RONYCTHMYIO 1o Tabn. 34 BeHYHHY,
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pPeKOMEHJAYETCA onpele/aTh PACUCTHYIO JONYCKACMYIO ILHPUHY PACKPLI-
TUsi TPeulHH 1Mo HaMMEHpIIeMy 3HAueHHI0 U3 TPeX BeJHYHH, HOPMUPY-
eMEIX OTAeTbHO [0 YCJOBHSM JOJrOBEYHOCTH OGeTOHA, COXPaHHOCTH
apMatypel H OrpaHHueHHs QHUJILTPALHOHHOIO pacxoja BOJb uepes
coopyxkeHue corvacHo nn. 4.9—4.14.

4.9, Tlpegenbuble BeJTHYHHBI PACKPBHITHS TPEIIMH MO YCJOBHIO
JO/ITOBeYHOCTH GeTOHA ONPeNeNsIIoTCs:

IJIST HANODHBIX JKeJIe306eTOHHHX KOHCTPYKUHH pEUYHBIX THAPO-
TexHIYeckHX coopyxkeHuil I xsnacca B UeHTpanbHO- H BHEUEHTPEHHO-
pacTAHYTHIX C MAaJbBIMH 3KCLUEHTpHIUTETAMHM 5JeMeHTaX (CKBO3HbIE
TpeiluHn) — 10 Tabi. 35; B 2JeMeHTax C [ABY3HaUHOU smopoil (He-
CKBO3HbLle TPEIIMHL) LIHpIHA TPElfH He OTPAaHMYUBAETCH, MPH 3TOM
MaKCHMaJbHble 3HaueHus B/L] npunuMatores no Tabi. 35 1as ap=0,05 mu;

AN Oe3HANOPHBIX KeJe300eTOHHBIX KOHCTPYKIHMII HIMpHHA pac-
KDBITHST CKBO3HBIX H HECKBO3HBIX TpELILPIH HE€ OrpaHHyYuBaeTcH, TIpH
3TOM MaKClUMaJdbHpre 3HaueHuss B/ npuuumailoTcs no rabua. 35 s
ar=0,05 MM ¥ Hamopa 10 M.

B gactax KOHCTPYKUHH, NOLBEpPeHHBIX NepUOJUYECKOMY 3aMo-
PaXKHBAHMIO ¥ OTTAMBAHMIO, IIHDPHHA PACKPHITHSA TPEUIMH NPH yHOBJET-
BOpeHHYW TpeGoBaHu# Taba. 35 He JOJKHA NpeBHIIATH, MM:

aast Gerona mapoxk Mps 100 — Mps 200 npu uicsae HHKJIOB

B I'OA:

meree 50 . . . . ... 0L Lo 0,1

. 50 ... .. ... ... . . ... 005

g Gerona mapok Mps 400 u Bblie npy ulcle LPKIOB B

Ton:

Menee 50 . . . . . . . ... ... ... . 0,5

50—100 ., .. ... ... L 0.0 01

cs. 100 . . ... Lo 0,05

Ipu uCHONb30BaHHH 3aliuTHLIX MEPONMPHATHH, a TaKxe NPH Ha-
JHYMH OCOBGHIX YCJHOBHI 3KCIJAYaTallMH COOPYIKeHHA INHpIiEA JXony-
CKAaeMOr0 DPACKpPbITHS TPEHHH HasHauaeTCs HA OCHOBAHMH CHENHAa/Ib-
HEIX HCCJAeHNOBAHHH.

NNpumewanusa: 1. [lupuHa pacKpHiTHS CKBO3HBIX KJHHO-
BHJHKIX TPEINHH NPH ee OrPAHHYEHHH MO YCJAOBHIO JOJTOBEYHOCTH HPH-
HEMaeTcs no GoJiee Y3KOMY HX CedeHHIO.

2. 3uauenns B/I[>0,6 paspemaercsa HasHauaTh mo Ta6a. 35 B
¢ydasix, KOrja KOHIIeHTPalHs XHMHMYECKHX BellecTB B BOJE, onpeje-
JSOlIAsi CTelleHb ee aTPECCHBHOCTH IO OTHOIIEHNI0 K GeTOHY MO INPH-
sHakaM Kopposuu Il u I1I BuxoBs, e mpeBnilIaeT ofiHOM YeTBepTH KOH-
[eHTPaUMH 9THX BEIECTB B BOJe, HOpMupYyeMoit no raase CHulT 11-28-73*
KAaxX HearpeccuBHag AJsi GeToHAa HOPMaJbHON miaoTHOocTH (Ta6a. 2 H 3
npua. 6). Ilpu Gonee BHICOKHX MX KOHLEHTPAuusfix TpeGoBaHHs K IJOT-
HocTH GeTOHa OMPEAEIOTCsS B COOTBETCTBMH ¢ Tabn. 6 npuJa. 6, npuyem
snavenns B/I] npuHuMaloTca He 6oJee NpHBeJEHHBIX B Taba. 35.

4.10. I[Ipemennpuble BeJHYHHBLI PACKPHITHS TpeUIH MO YCJIOBHIO
COXPAHHOCTH apMaTyphl JJIS KeNe306eTOHHHIX KOHCTPYKLUH PeuyHBIX
THAPOTeXHUYeCKUX coopyxemud I kmacca onpefensiiorest no ra6x. 36.

[ 154 o
Ilpu cymmapHoil Kouentpaunu oo Cl' u SO, , npesbiuaomeii
4

BEJAMYIHK!, AJs1 KOTOPBIX TOCTpoexa Ta6sa. 36, mpelenbHas BeJHYNHA
PacKpHITAsl TpellHH onpefensercs 1o Tabha. 5 npua. 6.

4.11. Ons coopyxeun#t II1—IV xmaccos mnpejenbHass MIpHHA
packpbiTus TPeUlUH ONpeResdeTcd yMHOKeHHEM OpHBEJEHHBIX B
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Ta6anua 36

TIpelenpHan WHPHHEA Pac-
KPBITHS TPeUNN Gy, MM,

npu cymMMmapuoll KOHUEHT-

' g
YCNOBHSI BO3JAeHCTBHS BOJA- [ pajreHT Hano- pauun WoHoB Cl SO1
c bl Ha KOHC <- E

Hoft cpe HUIO TPYK pa, B Boge-cpege, Mr'a

meree ) oo | 200 | 1095

1 ’ 2 ' 3 I 4 I 5 ’ 6

1. TTocrosisHOe BOAOHACLI- Jlo 5 0.5 0,4 0,35 1 0,3
HieHie 50 0,45 | 0,35 | 0,3 0,25
300 0,4 0,3 0,251 0,2

2. Tlepyonueckoe Hackl-
iienlie BOXOM NPH -
Je UUMRJOB B TOA:

menee 100 Ho 5 0,3 0,25 | 0,2 0,15
50 0,3 0,2 0,15 | 0,1
- 300 0,3 0,2 0,1 0,05
200—1000 o b 0,25 1 0,2 0,151 0,1
50 0,2 0,15 0,1 0,05
300 0,2 0,1 0,1 0,05
3. Kanunaspustii nojcoc, — 0,2 0,151 0,1 0,05

GPBI3TH, TYMaH

ta6n. 35 u 36 3uaueHuit dy, MM, Ha Ko3QOHIHEHTH, PaBHblE COOTBET-
creento 1,3; 1,6 u 2. Ilpn sTom 1mnplina pacKphiTis TPelliH NpHHi-
maercs He Gojee 0,5 mMMm.

MMpuMmeuanune IIupHHa PacKpLITHA CKBOSHbIX KJIWHOBHI-
HbIX TPEIIMH JIPH €€ OTPaHHYeHNU 1O YCJAOBHIO KOPPOSHI apMaTypHl
NpHHHMAaeTcA HAa YPOBHE OCH apMaryphl.

4.12. TlpelenpHble BelHYUHL PACKPHITHH TPEUIHH 110 YCJIOBUIO
orpanpuenuss QHIBTPALNOHHOTO Dacxojia BOAbl ONPERENAIOTCA 10

tdopmyae ,

2 1
gy + 0,754(]0 =
Qp = (-—W 3 , (175)

rge g, — pacxod yepes 1 cM ¢poHTa NOTOKA BOAbL B TpeIHHE B
HAYAJBHHI NepHoX (QHIbTPALMH NPHHUMaeTcs PaBHbIM
JONYCKAaeMOMY DacXopy, MJj/(c-CM), YCTaHABIHBAEMOMY
B 3aBHCUMOCTH OT Ha3HaueHHs] KOHCTPYKIHH,

I = T[T I'pajieHT Hanopa, PpaBHbI OTHOIIEHHIO Mepenaja Ha-

nopa K TOJNNIMHE KOHCTpYXuHU (Han JIliHe nyTH QHIb-
Tpauuu) L.

TIpeaenpunas mNpHHA PAacKpHITHA HECKBO3HBIX TpemnH B Oe3Ha-
MOPHBIX KOHCTPYKINSIX IO YCAOBHK (uapTpaulil BOAbLL He oOrpaHi-
yyBaeTcH.

4.13. Ouedxa MIOTHOCTH GeToHA B TPEMUHOCTONKNX H HeTpeluHo-
CTof»’xKnxe KOHCTPYKLHSAX NPOH3BOAUTCA B COOTBETCTBHH ¢ Ta6a. 6
npua. 6,

145



4.14. Tlpu jgeficTBHI BOALI-CpeAHl Ha GeTOH KOHCTPYKHUII Koppo-
3HOHHEIE NpPOIECCH NOAPa3feasIoTCss Ha TPH OCHOBHLIX BHAA:

a) | — pomesayiBaHile PacTBOPHMBIX KOMIIOHEHTOB 6eToHa;

6) Il — o6paszoBaHHe pacTBOPHUMBIX COeJHHEHHH HJAH IPOAYKTOB,
He o0Jafaoliux BSIKYIMMH CBOHCTBAMH, B DPe3yJabTaTe OOMEHHEIX
peaxumii MexJy KOMIOHEHTaMH LeMEHTHOro KaMua I JKHJAKOH arpec-
CHBHOH cpejoli;

B) Il — ofGpasoBaHyue M HakonJeHHe B 6eTOHe MAJIOPaCTBOPUMBIX
cojielf, XapaKTeDU3YIOLLMXcs YyBequueHneM oObema INpHu Hepexoje B
TBepAylo ¢asy.

OneHKa arpecCHBHOCTH BOABI-CPeAbt K O€TOHY HpPOM3BOANTCH:

1o npusHakKam Kopposuu | Biga — no saganHofl GukapGoHaTHO#H
WesaounocTy Boxe W, Mr-3kB8/f, — mo Taéa. 1 npun. 6;

1o npusHakam KopposHH Il BuIa — o BOJOPOXHOMY TMOKasartesaio
pH, mo cozepxkanuio cBoGonHo#l yruexucaore COp, NO COAEPKAHHIO
MarHesHaJibHbix coJiell — ro Tabj. 2 u 4 npusa. 6;

no npusxnaxam Kopposuu III Buga — no safauHoll KoHLEHTpam

)

cyandaron SOL1 — o Taba. 3 npua. 6.

Npumepr pacuera k nn. 4.1--4,14

Ipumep 41. Hawo. Tasposuil mnyur, =30 cm, A=60 cM, b=
=2150 cM, Aig=15 cM, a=a’=5 cM, GeTon mapxru M 300, Rprr==15 krc/cm?,
E5=290000 krc/cM®; apmarypa xsacca A-111, Eq=2 000 000 krc/cm?;

F, =16,08 cm?, Fyq==26,61 cM?; uarubanuyii MOMEHT, OnpeleJeHHbH

¢ xosdpuanentaMy neperpysxu n=1, M=14 TC.M; coyeraHue Harpy-
30K OCHOBHOE — ng= 1.
TpeGyercst nmpomseecti pacuer 1o o6GpaszoBaHll0 TPeHHH.
Pacuern. OnpelenuM reoMeTpuuyeCckde XapaKTePHCTHKH IPHBeNeH-
HOTO CeYeHHS NPH
Eq 2.10¢
Es —2,9.10 = 6:9:
Fx=150-15-}-30(60—15)-}-26,61-6,9+16,08-6,9=38%4,6 cm?;
Sp=150-15.7,5-4-30(60—15)37,5+26,61-6,9-54-16,08-6,9-55=
=74520,4 cm?;
paccTosiHlie OT HMXKHefl IpaHH NOJKH JIO UEHTPA THAMXKECTH NpHBE-
JIeHHOTO CceyeHHs

Yo=h—y=060-—-19,1=40,9 cu;
150. 153 80457
-+ 30-45.18,42  26,61-6,9- 14,12 - 16,08.6,9-35,9? = 1209 315 cm%;

In 1209315 3
Wy = N—ge 60 —40,9— 63 315 cm?,

Tak kak h==60 cm, mp==1 ( no ta6x. 18).
OnpepneasieM ¢ no mpuwi. 4 AJs TaBPOBOTO ceqe}mﬂls% MOJKOil B
b
pacTABYTOH 8oHe Y = 1,75, Tak Kak —bl}— =-35 =o>2H
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i;ln_ - ‘ég‘ =0,25>0.2.  Hposepsiem ycaosue {165).

Tax xak mpyRprr Wa=1-1,75.15.63315-10—3=16,6 Tc: M>nc M=
==1.14=14 7c.M, TpemHUHOCTO{KOCTL Cceuenus ofecreyeHa.

Mpumep 42. Jano. )KenesoBeToHHbIT 3/eMeHT, HAXORALHACH B
nepuoj skcuayatanau nol Bonod, A=150 cm, Ay=135 cmM, b=100 cm;
Geron mapxn M 200; F,==50,9 cu® (5 36 A-111); usrnGaomuii MoMeHT
IpY AJIHTEIbHOM HeficTBuU Harpy3ox MY 1 koddpuuueHTe neperpysku
n=1, M"=194 tc/m; xaacc coopymenna 11 — kz=1,2.

TpeGyercs onpefesnTh WHPHHY PACKPHITHS TPEOUNH, HOPMAIbHBIX
X Dpojoabpuoli ocu 3semenTta.

Pacuem. OnpepensieM WHPHHY packpHITHS TPemHH Ho (hopmyde
(169), ans dero BhIYMC/ISEM HANPSKEHHA B apMarype.

B coorserctBun ¢ u. 4.6 naeyo BryTpenHell mapsl 2 B (opmyJe
(170) paspemaercst ompegendaTh H3 pacueTa NPOYHOCTH CEUEHHS NpH
pacueTHbBIX HArpysKax, T. €. BBICOTA C3KaToif 30HE GeToHAa MO opMy-

ae (23)
_ FamaRa _ 50.9-1,15-3600 0
= meRupb — 1,15.90.100  — 20 %
20
TOTA2 z:ho——%z 135——2—: 125 cm u
M 194.108 .
G = Faz  — 50,9.195 = 3070 krc/cm?;
Fa 50,9
W= "pn = 100. 135 = 0-0037;
Ca— C, ——m
ar=kCm —-"‘—Ta“—“—uz;— 100p) Vd =
3070 — 200

=1.1,3-1 —5 55 7 (4 —0,37) 1/36 = 0,284 mu.

TlpenensHaa mupHHA PacKPHITHA TpeluH Mo Taba. 34 aas coopy-
wenns 11 gnacca npy rpaguente wanopa 20 u MeHee, T. €. IPH Hanope
H< 1h=20-1,5=30, a,=0,25-1,3=0,325 mm.

Takum o6pasom, 0,284 mM<<0,325 Mm.

Ilpu Gonpmem Hamope JomyckKaemMas HIMDHHA PACKPHITHA TPEIIMH
pasHa 0,2-1,3=0,26 MM, T. e. TpeGoBanue Taba. 34 He YIOBJIETBOPA-
ercs.

IlponsBoguM NPOBepKY pasfeibHO HO YCIOBHAM JAOJTOBEYHOCTH
6eTOHA H KXOPpO3HH apmatTypbi. Jlis 5TOrO HCHOMb3YEM AaHHBIE O XH-
MHYECKOM COCTaBe BOJHI-CPedbl: GukapGoHaTHas mejoYHocTh W=
=1,2 Mr-skB/JI; KOHIIeHTPauUXs HOHOB Xaopa 20 Mr/i; cyabgara
50 mr/a; Hanop H=60 M; /=H/h=60 : 1,5=40.

a) Ilposepxa no ycaosurw Goazoseunocmu bemona (maba. 35).

Konuentpauus cy/abdaToB cocraBaseT MeHee 1/4 BeaHmuHHbl
250 mr/a, gopmupyemoli 1o Taba. 3 npua. 6 Kak HearpeccHBHas NS
GeTOHOB HOPMAaNbHON IVIOTHOCTH, NO3TOMY MAaKCHMaibHasg BeJHYNUHA
B/1] 6eToHa B COOTBETCTBHH C NpHMedandeM 2 K m. 4,9 MoxkeT GEITb HpH-
nara e npefenax B/I[ < 0,7. TlockoibKy WHpHHA PACKPHITHA HECKBO3-
HBIX TPELIH IO YCIOBHIO NOJNIOBeYHOCTH GeToHA He OrpaHUYHBAETCA,
HeO6XOAHMO YJLOBJETBOPHThL PeKoMeHAALHMH Taba. 6 mpui. 6 Ias Ge-
TOHOB HODMAaJbHOH IIOTHOCTH.
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fIpu 310N MaKCHMaNLHYO Beqnuuny B/I] B COOTBETCTBHH ¢ IPline-
1aHMeM K Tabu. 1 npus. 6 onpefesasteM no ra6a. 35 npu H=10 M u
ap < 0,05 mm. Huss W=1,2 mr-9kp/a unTeprnofsiuded MeXAy COOTBET-
CTBYIOWHMI 3HaueHHsiMu faa W=0,8 u W=1,6 umeem B/L[=0,5X
>.(0,63-+0,7)=0,66.

6) IIposepra no ycaosuw xopposut apsamyper (maba. 39).

Huast ycaoBpil NOCTOSHHOFO BOJAOHAchimenlss npu /=40<<50 wu

[CI'1+[SO, 1=20450=70 wmr/a wmurepnonsumei wmexagy rpadawmi
3 u 4 nonyuaem a°" =0,41 mu.

Has coopysenns 11 kaacca aX°"=0,41-1,3=0,53 mMv>0,5 mwm.

[Mpunnmaen a7’ =0,5 wMm.

B) [Iposepxa no ycaoguio 60001 POHULAEIOCILI COOPY HEHUS.
Hlnpura pacKkphITlisi HECKBO3HBIX TpeulHH He orpaHHuyHBaeTCd.
TakuM 00pasoM NYTEeM pa3felbHOTO ONPeXeNeHHs NOAYYITH

aﬂor’ =0,5 MM npu B/ < 0,66.
Pacyernas pennunma a,==0,284 wmMM<C0,b Mm=af°”.

Mpumep 43. Jawxo. Ceuenne h=1,4 M, hy=1,3 M, b=1 m; apma-
typa kaacca A-I11, Fy=62,83 cu? (5 40); Geton mapku M 200; iu-
TeNIbHOe JeliCTBHe HATPY3KH; pacuyeTHbie YCH/IHS npu KodpdbuIlueHTe
neperpysku n=1 M¥=200 tc-M, N, =100 1c; coopyxenne 11 kiac-
ca — kg=1,2; oCcHOBHOe coyeTaHUe HArpy30K — fc=1.

Tpebyercs onpeneJuTp WHAPHHY PACKPHITHS TPELIHH, HOPMAAbHBEIX
K npoXoabHOil OCH 3JemeHTa.
Pacuem. Briunciasiem
M 220

€="N TTj0 —22M
h 1.4
ezeo+7~a32,2+—§—w0,1=2,8 M;

8
_.f,a__., __6_2_’_3 =0,0048 ;

BHICOTY cxKaroli 30HEI 6eToHa — B COOTBETCTBHH ¢ 1. 4.6 mo ¢Gop-
vydae (49):

_ FamaRa + kyneN_ 61,83.1,15-3600 4+ 1,2.1-100. 103
= MgRupd - 1.15.90- 100 =
=35 cm;

3
2= hy— = 130—752 12 o

HanpsXeHue B apmarype — 1o Qopmyse (172):
N(e—z2) 100(2,8—1.12)
Oa=""F,z ~ 0,006283.1,12
= 23900 Tc/M% = 2390 xrc/cm?,
Torga mupHRA PacKpHTHA TPeulHH No opmyse (169)

0gq — O] —
ar = kCyn E—E—;@i 7 (4 —100p) V4 =
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2390 — 200
2-108

IMpegenbHas IIHPHHA PAacKpPhITHs Tpewnn a,=0,25-1,3.1,25=
=0,4 MM (cM. npuM. 1 x Tabm. 34).

Takum oBpasom, 0,22 mm <<0,4 MM.

Npumep 44. [Hano. CeueHune h=1,4 M, hy=1,3 uM, b=1 m; Fa=
=59,4 cv? (2,5 55 A-II); 6eTon mapku M 200; KpaTKoBpeMeHHO: Aefi-
CTBHe HATPY3KH; pACUETHHIE YCHJIUS NpH Kod3DhdHUIEHTE meperpysku
n=1; Mt=122,5 1¢c- M, Ng:84 TC; coopyxenne I kmacca — kg=1,25;
OCHOBHOE COMeTAHME Harpy3oK — ne=1.

Tpebyerca onpeAequTh IHUPHURY PACKPBITAS TP2dl'l H, HOPMAJABHEIX
K NPOAOJBHON OCH dJeMeHTa.

Pacuem. Boiuncasiem

=1.1,3-1 7(4—0,48) 1/40 = 0,22 mm.

— e = 0,0046

BEICOTY C2KaTol 30HEI 6eToHA — B cooTBercT8NN ¢ N. 4.6 Mo  dop-
MyJre (92)
FamaRa — kaneN _

X =

]naRnpb
_59,4-1,15-2700 —1,25-1-83 000 .
= I,15-90-100 =T7.8 cm;
0,078
z2=Ny— 5 =13——7F—=126m
HAOpPSKeHUEe B apMaType — no dopuyae (172)
Ne-+2) 83(0,841,26) o
Oa="F; = 0,006 1,96 — 23700 tc/m? = 2370 xrc/em?;

IHPHHY PAacKpHITHS TPellHH mo dopMyne (169)

2370 — 200 _
ar=1,2-1-1 5750~ 7 (4 0,46) /55 = 0,227 mm.

[IpefennHast IHPHHA DACKDHTHA TpemuHd a;=20,25 wmm-1,25=
=0,314 MM (cM. npumeu. 1 x Taba. 34).

Taknm obpasom, 0,227 MM <<0,314 mm.

Npumep 45. [ano. )KenesobGeronnas ¢yrzaMeHTHasd IJIHTa, MO-
CTOSIHHO HAaXOAAMasiCH I[T0J YPOBHEM TPYHTOBOIl BOJAH II He BOCIPIIHH-
Malomiasl mepemaja Hanopa; INOJ pacyeTHoIl Harpyskofl B HHKHell pac-
TSHYTOA 30He IVIHTH 00pa3yIoTCs BePTHKAAbHEE KJIHHOBHIHBIE CYIKH-
BaloImMHUeCss KBePXY HECKBO3HLIE TPEUIHHBL; CpeiHeT0l0Bast KOHIUEHTPalus
XHMHUYECKHX BeUIeCTB B BOJe, M.l"./n: HCO'3—36 (W=0,6 mr-sxs/mn):
ClI'—30; 80, —120; C& — 50; Mg — 10, |[Na'-}-K’| — 10; cBoGonnas
yraexucaora — 55; pH=6.
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Tpebyercs onpeleuTh NpeleNbHYI0 NMHPUHY PACKPHITHS TPEniHH.

Pacuem. 1. Tlpon3BoiuM ONEHKY arpecCHBHOCTH BOXBI-CPeAH AJIS
6eToHa 1o npua. 6.

I'lo npusnakam xopposuu I u Il sunoB nisi 6e3HanOpHHX coopy-
skennil (taba. 1 npua. 6 npu W==0,6 mr-3xs/s 1 Taba. 2 npua. 6 npu
pH=0) poma cnaGoarpeccuBia K G6GeTOHY HOBLIUIEHHON NJIOTHOCTH
(B/[]<0,55) u nearpeccHBHa 1o npusnaxy Kopposud 111 suga (ta6a. 3
npua. 6) npu copepxanui Cl' n 80'4' 150 Mr/a k 6eTony HOPMANbHO j
naotHoctn  (B/I<C0,6). Jlonyckas caaboarpeccHsHoe BO3AEHCTBHE,
NpHMeHsieM 110 COBOKYIHOCTH NPH3HAKOB 6eTOH NOBHIIEHHOH IJIOTHOCTH
¢ B/1[<0,55.

2. TlpejespHast MHEPHHA PACKPHITHS TPEMHH N0 YCJAOBHIO J0JIO-
BeyHOCTH GeroHa B Ge3HANMOPHLIX KOHCTPYKUHSIX, B COOTBETCTBHH C
n. 4.9 e HopmMHpYeTCs.

3. IlpepenpHyio INHPHHY PACKPHITHS TPEILHH NO YCJIOBHIO COXpaH-
HOCTH apMaTyphl onpejesiseM 1o Taba. 36. .

Ipu cymmaprom cogepxkanuu Cl' u SO, 150 mr/1, nocTtossHHOM BO-

nonacuimenud 1 [=0 (fo 5) uHTepmoAANHEH onpeleaseM NpefebHYIO
a;=0,375 mM.

4. IlpepenbHas IUMPHHA PACKPHITHSA TPEIHH B GeSHAMOPHEIX KOH-
CTPYKLUSX @O YCJNOBHIO GUABTPAIlHH BOJAB HE OT'DAHUYHBAETCS.

Taxkum o6paszoM, NpelejbHas HIHPHHA PACKDHITHS TPEILHH, JHMH-
THpYeMast B JAaHHOM CJIyYae YCJAOBHSIMH COXPAHHOCTH apMaTyphl, paB-
na B coopymxenuax | xmacca — 0,375 mm, II knacca — 0,48 mm, I
i 1V knaccop — 0,5 MM BMecTO cooTBercTBenHo a=0,3; 0,39; 0,38;
0,5 MM, onpepensieMelx no Taba. 34.

Hpumep 46. LJano. K xenesoberonnofi ¢ynaaMeHTHOH INIuTe 31a-
nua I'2C cundy npunoxed Hanop =10 M (/=10); TpelWuHs B MJHTe
o6pasyiorcsi KJAHHOBHAHBIE, CYIKHBalomuecss KBePXY, HECKBO3HBIE;
CpelHEerooBasi KOHIEHTPAIHs XHMHUYeCKHX  BeIlleCTB B BOJe-cpejie,

wr/a: HCO'3—170 (W=2,8 mr-sks/n), CI'—30; SO, —45; Ci —60;

Mg —10, [Na'4-K’ | —15, cBobograsa CO,—6, pH=7,2.

Tpebyercsa ONnpelesHTh NMpeleJbHYI0 MHPHHY PAcKPEITHA TPeU{HH.

Pacvem. 1. TIpou3BOAIM OLEHKY arpecCHBHOCTH BOJLI-CPENH K Ge-
TOHY.

Mo npusnakaM xopposuu I—I11 BHAOB BOja 3ajaHHOro COCTaBa
HearpecCHBHA 110 OTHOLIEHHI0O K OCTOHY HOpPMaJbHOH TJIOTHOCTH
(cm. Taba. 1 npua. 6 mpu  W=2,8 mr-3k8/n, taba. 2 npua. 6 npu

pH=7,2, 1a6n. 3 npun. 6 upu cymmaprom cogepXauuu Cl° u SO;'

75 mr/n).

2. Ilpenespnas mupHHA PAacCKPLITHS HECKBO3HHX TPEIIUH NO yc-
NOBHIO JIOJI'OBeuYHOCTH OeroHa, B COOTBETCTBHH C m. 4.9 He HOpPMH-
pyercs.

3. IlpenenbHyI0 LIMPHHY PACKPHITHS TPELIHH IO YCJAOBHIO COXPaH-
HOCTH apMmaTyphel onpefnensieM no Taba. 36.

Jnsi ycloBHil DOCTOSHHOTO BOJOHACHIICHHA KOHCTPYKIHH IPH
[=10 1 cymmapnoii kouuenrpayun Cl’ n SO, , pasrod 75 mr/a, npe-
IeJbHAS WHPHHA PAacKpLITHS TpeWwuH a;==0,44 mmM.

4. Iupuna packpbLITHS HECKBO3HLIX TPEI{NH NO yca0BHIO QUIbTPA-
111 BOABL HE OTPAHHUIIBACTCII.

Takum o6pason, npeflesbHas IHPHHA PACKPBITIS TPeUiHH, JHMH-
THpPYeMasd B JAHHOM Clyuae yCJAOBHsIMH COXPaHHOCTH apMaTypH, paBHA
B coopyxenunx I gnacca 0,44 mm, 11—IV kanaccos — 0,5 M.
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Mpumep 47. [Jano. HanopHast xeseso6eronnasf creHa 3panus I'DC
ACALITBIBACT PACTATHBAIOIWHNE HATIPAKEHUA, ¥ B Hell MPU 3KCIAyaTaLU-
OHHOH Harpyske o6pasyloTCsi CKBO3HBHIE TPEIUHE; AOMYCKaeMbllt (k-
TPaLHOHHLIA PAcXoll BOJHI Uepe3 TDPElHHbl B CTeHe OUPAHHYHBAETCS Be-
anuunoi 0,01 ji/fc Ha | M AINHB TPeIUHE]; HATIOp B HHKHEHR YaCTH CTEHL!
H=40 uM, rpagnent Hanopa /=2380; cpeanerofoBoil cocTaB BOXH B BO-

JOXpaHUJIUILE, MI/JT: HCO:;~—100 (W==1,6 mr-sxs/a), Cl'—20, SO;' —

55, C4 —40, Mg —I12, [Na’+K’| —5, ceoGoanas CO,—20, pH=7,2
Tpebyercs onpeflenTb NPEASNbHYIO INHPUHY PACKPLITHS TPENUH.
Pacwem. 1. IlpoH3BOAYM OLEHKY arpecCHBHOCTH BOIBI-CPeAbl K §:-

TOHY.

ITo npusnakam kopposuu I Buja (cm. Tabu. | mpua. 6 npn W=
=1,6 mr-sks/a1) poja cnaGoarpeccuBHa K GeTOHY HOPMaJIbHON MJIOTHO-
ctit. [To npusnakam kopposuu II u 111 Buxa (cm. Taba. 2 npun. 6 npu
pH=7,2 u ta6n. 3 npu cymmaprom cogepxanun Cl” u SO, , pasHoM
75 mr/a) soxa HearpeccusHa.

2. IlpezenbHyi0 IMUPHHY PACKPBHITHS TPEUIHH IO YCJIOBHIO AOJIO-
BeYHOCTH GeToHA onpeneasieM 1o Taba. 35.

Ilpu OGurapGonartHoit wWeaounocty W=1,6 Mr-3ke/a, H=40 m
¥ B/L{=0,6 (zopMaibEas IJOTHOCTb GETOHA) Hpefe/bHas 1HPUHA pac-
KpHTHA TpemuH a,=0,3 Mm.

3. Ipenenbuyio WHPHHY PaCKPHITHA TPEIHH [0 YCAOBHIO COXPaH-
HOCTH apMaTypH omnpejeiseM no taén. 36. .

[pu [==80, cy mMapuolt Koumenrpauuu Cl’ u SO, , paenoit
75 Mr/, npH NOCTOAHHOM BOZOHACKHIINEHAH IpejelbHas IUPHMA Pac-
KPHITHA TpewHH ap=0,39 Mm.

4. IlpenenbHyo IIHPHHY PAcKpPHITHS TPEM[HH IO YCJOBHIO (HIb-
Tpauuu BOgm onpefienseM 1o dopmyae (175) npu g,=0,01 x/c-mM=
=0,1 mir/c-cm;

1 1
93 40,7549, \3 0,124-0,754-0,1 \3
ar=\"%5r | — 0,524-80 = 0,127 um.

Takum o6pasom, npefejbHast WHPHHA PACKPHITHA TPEUIHH, Orpa-
HHYHBaeMasd [0 YCJOBHI (QUJbTPAUHH BOAHM, pasHa 4,==0,13 MM, 4TO
G6onwle a,=0,1, noayyaemoi no Ta6a. 34 NpH HMEIOWHUXCS UCXOLHEIX
ZaHHHX. Beanuyuna 5Ta He 3aBUCUT OF KJHACCA COOPYIKEHHUS U OnpeRess-
eTCqd 33aJaHHBIM AONYCKAeMBIM (HJALTPALHOHHEIM PacXojoM BOXH 4epe3
TPEeLHHHL.

Npumep 48. Jano. JKeneso6eTOHHBI! HANOPHEIA BOJOBOJ C BHYTPEH-
Hell cranbHOfl oOosouKoH; QHABTpPaUHs BOXL Yepe3 CTeHKH BOXOBOAA
HCKJIIOUeHa;

xKeseaoberonnas 060/I0YKa OMEIBaeTCH Ge3HallODHEIMH PPYHTOBHI.
MU BOABMH CACAYIOULETO COCTaRA, MI‘/J[:"HC03’—122, (W=2 Mr-axsln),
Cl'—220, SO, —4500, Ci —1600, Mg—200; [Na’+4-K'|—70, cBo-
6onHas CO,—92, pH=6,2.

TpeGyetcst onpegenuTs HPEASNbHYIO [NHPUHY PACKPHLITHA TPEUIHH.

Pacyem. TIpon3BOXWM ONIEHKY arpeccHBHOCTH BROALI-cpefhl K Ge-
TOHY.

Ilo npusnaky xopposun I Buya (cM. Ta6a. 1 npua. 6 nmpn W=
=2 Mr-9KB/JI) BOja HearpeccHBHa K GeTOHY HODMaNbHOA IJIOTHOCTH.

Ilo npusnaky kopposuu II Buga (cM. Taba. 2 npua. 6 npu pH=
=6,2) Bojla cyiaGoarpeccHBHa K GeTOHY HOPMaJIbHOH IJIOTHOCTH,
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ITpu fomymeHun cadoarpecciBHONO BO3AelCTBIIS BOJB Ha GETOH
HOPMaJIbHOM MJIOTHOCTI CoflepxKaHye B BOJAe CBOOOAHOH YTVICKUCAOTHI He
noskHo npepbimarts @ [Cal-t-b-+40 mr/a. ToacraBnsig sxavenns a=0,03
v b=18 u3 Ta6n. 4 npua. 6, noayumy 0,03 1600 18-440=106 wmr/a.

Tak Kak 3afannas kouueurpaulss CO, MeHble AONYCTHMOH (92<C
<2106 Mr/n), BO3MOXKHO NpUMeHEHHe GETOHA HOPMAJIbHON MJIOTHOCTI.

[lo Ta6a. 2 npna. 6 no npusHakKy MarHesuaJbHOH KOppo3HHl Boja

HearpeccuBHa K 6eTOHY HOPMAaJbHOI MJIOTHOCTH (KOHUEHTpauusa Mg=
=200<21000 wmr/.1).

[lo npusuaxy kopposuu I1I Buga (em. Taba. 3 npua.6 npu sagannoil
KOHlleHTpauun cyasparos SO, , pasHoy 4500 sr/a), sofa caadoarpec-

CiBHa K O€TOHY NOBBIIIEHHON [JIOTHOCTH Ha CYJAb(pATOCTOHKOM MOPT-
JAaHIUeMeHTe.

TakuM o6pasoM, HeoBXOXIMO NpIMeHedile OETOHA MOBHILIEHHOI
mornoctu (B/1<0,55) Ha cyabpaTocTofKOM MOpTIaHALEMEHTE.

2. IlpefenbHas NIHPHHA PACKDPHITHS TPeULHH MO YCJOBMIO JOJIO-
BeYHOCTH 0eTOHAa B KOHCTDYKHISIX, He BOCIPUHAMAIOIIMX HAMNODP, B CO-
oTBeTCTBHH ¢ N. 4.9 He HOpMHpyeTcs.

3. IlpenenbHyl0 MWHPHIHY pPAaCKPHITHS TpelIH HO YCJAOBHIO  CO-
XPAHHOCTH apMaTypbl Onpejiesisies 0 Tabil. 5 npui. 6, Tak Kax cymmap-

Hasg komuentpamus uoHos Cl” w SO, B Bofe WPEBHIAET BeJHYIiHb,

IJist KOTOPBIX rnoctpoera 1aba. 36. [lisg 3afadHRIX YCJIOBHHE Npn go-
NyIeHnu c1a6oarpecCUBHOrO BO3JelicTBIIA cpexbl U MpUMEHCHITH OeTOHA
noBumenHoir naotHoctn (B/I]=0,55) u apmatypsl kmacca A-II mpu-
HIIMaeM NpeAeNbHYI0 BeJiuuHy ar=0,15 M.

4. TlpenenbHas IIIPHHA PACKPBITHs TPELIUH IO YCAOBHIO QIIbTpa-
LA BOJBL B CTa/eKeNe306eTOHHBIX KOHCTPYKIUIAX He OTPAaHIIYUBACTCS.

Takum oGpa3om, npefeabHasd IMHPHHA DAcCKPHITHS TPELIHH, JIMH-
THpYeMasi YCJIOBISIMH COXPaHHOCTI apMaTyprl, paBHa, MM, B COOpy-
xkeunax I kmacca — 0,15, II kaacca — 0,2, 111 kaacca — 0,24, IV xiac-
ca — 0,3.

Pacuer 3eMeHTOB Xene360eTOHHbIX KOHCTPYKIMi
no aedopmanusam

4.15. PacueT 37eMeHTOB Ke/e306eTOHHBIX KOHCTPYKI(Hi No Aedop-
MauMsiM IIPOH3BOJUTCH:

a) KOorja NepeMeIleHHs 3JIeMeHTOB KOHCTPYKIHH OFpPaHHuYHBaIOTCS
TeXHOJOTHYECKHMH  TPeCOBAHUSAMI, HANPHMEp YCJHOBHSIMH MOHTAaXKa
U 9KcnyaTaluu o6OpYAOBAHISA, YCTAHABJHBaeMOIO HA CTPOMTE/BHBIX
KOHCTPYKUHUAX H 3JIeMeHTaX CoOpYyXeHuil;

6) 1A CGOPHBIX 3JEMEHTOB ¢ COOTHoWenHeM A/ l<<1/5, (3pannst TAC,
CYAOXOLHBIE COOPYMEHHA W T. IL);

B) 110 SCTETHYECKMM COOOGpaKeHIsM, YCTaHaBJ1IBAEMbIM 3PXHTEK-
TYypHO# 4YaCTBIO IIPOEKTA.

Pacuer B cryuasix «a» U «G» NPOM3BOJHTCS Ha AelCTBHe NOCTOSAH-
HBIX, JVINTEJbHBIX I KpaTKOBpPeMeHHBX HAarpy3ok, B Cllyyae «B» —
TOJIBKO Ha JeHCTBME NOCTOSIHHBIX H JIJIUTEeJNbHBIX HArpy30K W BO3JeHCT-
Buil.

4.16. TIpu pacyere cTaTMUECKH HeONpPele/IHMBIX KOHCTPYKUHIl co-
OpYXeHHI HeoOXOAMMO YUYUTHIBATHL NOCAEHOBATENbHOCTD BO3BEJEHHS
Il 3aTpyxeHHs, a TakKe H3MEHEHHe XKeCTKOCTH J10c/e o6pa3oBantis Tpe-
HKHH B OTHENBHBEIX 3JeMeHTax. [lpu yueTe M3MeHEHHS MKECTKOCTH 3ie-
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MEHTOB nocsie o6pa30BAHUS TPEME PacyeT CTATHUECKH HEONpeesi HMbIX
KOHCTDYKIHKY, JeKalluX Ha yNPYIOM OCHOBAHHH, NPOH3BOAUTCH B He-
J HHeliHoH nocTaHoBke. Takol pacyeT DeKOMEHAYeTCS BLINMOJHATL Ha
IBM nns xamep cYLOXOAHBIX ULTIO30B, NOANOPHBIX CTeH, 06A€J0K TYH-
Hesell m noagenpbix 3manuii [2C.

4.17. Tlpn pacdere eqe306eTOHHBIX KOHCTPYKUHil 1m0 medopma-
UUAM, a TakKke IpH ONpeleJeHHH YCHNHH B 3JMeMeHTaX CTaTHYECKH
HEON PEACAUMBIX KOHCTpYyxuHil nedopmanuu (Mporubul ¥ YriAn MOBOPO-
Ta) 3JEMEHTOB ONpele/sIoTcs Nno GopMynaM CTPOMTENLHON MeXaHHKH.

[Ipy KpaTKOBpEeMEHHOM HeHCTBHH HarpPy3KH KECTKOCTH 3JIEMEHTOB
By onpefensieTcs no GpopmyJam:

JJ1st TPELIHOCTORKIIX 3JEeMEHTOB MJH HX YYacTKOB

Bx=0,8 Eglx; (176)

JJ1s1 HeTPEMMHOCTONKHX  Y4acTKOB 3JIEMEHTOB, PacCUHTBIBAEMBIX
N0 pacKpBITHIO TPEIIUH,
EaFaz (hy — x)

BH:T, (177)

rge P, — Ko3pbHUMenT, YUUTHIBAIOMHUEA padoTy 6eToHa MexXAy Tpeull-
HaMH, npuanMaeMbli no npua. 7. Ilpu onpefenenuu jedopmanuil B
3JIEMEHTAaX, pAaCCUHTBIBAEMBIX Ha BHIHOCAHBOCTB, KO3(QPHLHEHT Py
NPHHIMACTCS PABHBIM EAUHULR; X — BLICOTA CXKATOH 30HB! CRUCHH A HoC/e
o6pasoBaHus TPeIllH, ONpejeasenas IPH TPpeyroJbHOIl smope Hanps-
}KeHuft B cxaTod sone (eM. nm. 4.20 1 npua. 8).

Ilpu pacuere XOHCTDYKLMI Ha ynpyromMm OCHOBAHHI AJs 3JeMeH-
TOB HNPSIMOYTOJBHOIO CEUEHHS] ¢ HAaHMEHbIUHM pa3MepoM GoJsee 1 M mpH
ko3dduuneHre apMupoBanus 1< 0,008 gonyckaercss XKecTKOCTb 3JeMeH-
TOB onpeletdaTb 10 dopmyJne

bhs
By = (1 + 100p) ~g~ Eo- (178)

MMpumeuwanus 1. Ha puc. 14 npua. 7 3nauedus Py AaHbl
ISl KPATKOBPEeMEHHOTO Ae#CTBHS HArPY30K. 3HaueHHAMHU P, MpUBe-
JeHHHIMII Ha rpaduke 2 npua. 7, fomyckKaeTcss HOJNb30BAaTbhCsA AT 3Je-
MEHTOB C JIBOIHON apMarypoil ¥ 3JeMeHTOB TABPOBOTO  CeYeHHS € TMOJ-
Koit B cikaToll sone. O6aacTb, Jerkamast HiKe KpHBoOf Py = 0,4, cooTBeT-
CTBYeT 3HaueHHI0 YP,=0,4.

2. ®opnyaa (177) "HenpumeHHMa [/ BHENEHTPEHHO-PACTAHYTHIX
JIEMEHTOB C MaJbIMH SKCUEHTpHLUHTeTaMi. PaspelunaeTcs onpeaeasith
U3THOHYIO KECTKOCTh By NN BHEUEHTPEHHO-PACTAHYTBIX SJIEMEHTOB ¢
MaJBIMH SKCHEeHTpuunTeTaMi mo dopmyae (178), npunumasn p=~Fy/b0h;,
rae Fy — naomaip HauGoJsee pACTIHYTOH apMaTyphl.

4.18. Ilpu pacuerax Xesqe300eTOHHLIX KOHCTPYKUHH THADOTEXHH-
YeCKHX  COOpYXeHHH no JfedopManusiM OGoabIIHHCTBO HATPY30K
I BO3JLEHCTBHH ABNAKTCA JJHMTEIbHLIMH.

[lpu aanTesbHOM AeHCTBHH HArpY30K KeCTKOCTb HETPEILHHOCTOH-
KHX 3JEMEHTOB KOHCTPYKUul B onpemensiercs no ¢opayaam:

q+Tp
¥og -+ p

rie ¢ — AJAMTEeJNbHO JeliCTBYIOasi HArpyska;
p — KpaTKOBpPeMeHHO JieHcTBylouwlas HArpyska;

B =8 (179)
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§ — xosdhHHUMEHT CHUKEHNS KECTKOCTH, NPUHUMAEMBIT I TaBpO-
BHIX cedeHHH c mogakofi: B cxkarofi 3oHe — 1,5; B pacTsinyToil
sone — 2,5; LI NpPAMOYTOJbHBIX, ABYTABPOBHIX, KOpOGYaThIX
H TOMY NOJAOGHEIX CeYyeHHH — 2;

"IN E.F "
po falatlth—1 (180)
'Lpalln
TZe 2¢%a 11
'lpﬁun: 3 *

Hna tpemmunocrofikux  KoHCTpykuuii B=B.=0,8 Egln.

ITprvewanue Bemuiuny 1y,  peKoMenjyercss yTOUHATD 9K-
CNepHUMEHTAMbHBIN  [TYTEM.

4.19. Ilpu onpejlesieHUN YCHAHM B CTATHYECKH HEONPEAeNHMbBIX Ke-
N1€300eTOHHEIX KOHCTPYKLUAX, BHI3BBAHHBIX TEMIEpaTYPHLIMY BO3AEH-
CTBHSIMA HJIH OCafikOH ONOp, 4 TaKXKe NpPH ONpejesieHHH PeakTHBHOro
JaBJ/IeHHs TPYHTa KeCTKOCTh 3/71€MeHTOB IIDPHHHUMAETCs € YYeToM o6paso-
BaHUs B HHX TPEDIMH M NMOJA3YUYeCTH Gerona B COOTBETCTBMH ¢ nm. 4.17
u 4.18.

B npexpapnTe/NbHBIX pacueTax MOMYCKaeTCsi ONpeneddTh KPATKO-
BPEMEHHYIO XKeCTKOCTb HETPENIMHOCTOHKMX  9JieMeHTOB MpH u3rule
H PACTSXEHHH COOTBETCTBEHHO IO (opMynam:

By=0,4 Eglm; (181)
Cy=0,4 EgFn, (182)

rie Cy — XeCTKOCTb IPH PACTAKeHUH.
B cayuae peficTBHs ANHTENbHBIX Harpysox

B=0,2 Egly; (183)
€=0,2 EgFn. (184)

[Ipumeuanune. Ilprn OTCYyrcTBHM chenuadbHEX 00OCHOBA-
Huil XKECTKOCTb NPl PAacTSKEHHH paspelnaercs onpefeAsts no gopmy-
qaaM (182) u (184) npy BHINONHEHHH OKOHYATEJABHEIX PACYETOB.

4.20. Bxoasimas B popmyast (177) u (180) BeanuuHa x onpelensercs
no dopmynam:

a) M5l M3THGaeMHIX 2J1eMEHTOB

2n ’ 2n y
P+ T (Pt ) e =T (bRt aF) =0, (189)
La
Tie :Fﬁ-;

6) AN BHELEHTPEHHO-CXKATHIX ¢ GOJLIIHM 3KCUEHTPHLUHTETOM 3ile-
MCHTOB

x3-{-3(e~—h0) xz_l_i[’:_[epa_;.(e—ho—}-a')}’;]x_

- —6,':— [ehoF,+a (e—hy+a') F,| =0, (186)

h M h
The e:l?o-l—"g-—a:—ﬁ-—[-?—a;
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B) AJsl BHElleHTPEHHO-PACTAHYTHIX C GOJNBINAM SKCUSHTP HIHTETOM
9JIEMEHTOB

x3—3(e+ho)x2~—6£-[eFa+(e—|—hQ-—a')F;]x—l—

on ' Nt
+—5— | ehoFat- @ (e-+hg—a)F,] =0, (187)
I M h
e e=¢— 5 Fa=p g +a

Paspemaercs npHHHMATh B pacyerax F; ={), npn aToM QOPMYJIEl
(185)—(187) npunuMatoT BHA:
a) sl H3ruGaeMbIX 3JeMeHTOB

2nhoF
x2 4 2: Fax—uiz—a—

6) AN BHENEHTPEHHO-CKATHX 5JIEMEHTOB ¢ GONbUINM SKCIEH TPH-
L TETOM

=0; (188)

6enF 6enhyF
B3 —hg)x?+—p—x——7"F =0; (189)

B) A5l BHEHEHTPEHHO-PACTIHYTHIX 3JIEMEHTOB ¢ 6OJNbIIHM IKCHEHT-
PHLLATETOM

GenF o 6enhyFa
X3 —3(e+ho) 2 — 7 e =0, (190)

KyGuueckne ypaBHenuss pekoMeHIyeTcsl peimaTh nof6opoM, mpu-
HMMas B nepBom npuGiauxesus x==(0,2—0,3) h,.

BricoTy cxKaTOH 30HH KeJNe306eTOHHHX 3JIeMEHTOB HPSMOYTOJb-
HOTO CEYEHHS C OJMHOYHON apMaTypoll MOXKHO onpefetsiTh IO rpadu-
Kam npua. 8.

5. PACYHET 3JIEMEHTOB BETOHHBIX
U )XEJIE30BETOHHbBIX KOHCTPYKIIMA HA TEMNEPATYPHBIE
H BJAXHOCTHBIE BO3JENCTBUSA

5.1. Yuer TemnepaTypHHX BO3JeficTBHH IPOH3BOJHUTCS:

a) npH pacuere Hecymieil CHOCOGHOCTH OETOHHBIX KOHCTPYKUHH B
cooTBeTcTBHH ¢ n. 3.1, a TakXe pacueTe HX Ha TPEMHMHOCTOHKOCTL B
cAy4asx, KOTAa HapylleRHe MOHONNTHOCTH 3THX KOHCTPYKUHHA MoXer
H3MEHHTb CTAaTHYECKYI0O CXeMy HMX paGoThl, BHI3BAaThb JOMOJHHTEJIbHEE
BHEIIHHE CHJIOBHIE BO3AefiCTBHA WJH yBeJHYeHHe NPOTHBOLABJIEHHS,

6) npu pacueTe HecyllleH CNOCOGHOCTH CTaTHYECKH HeonpelelHMBIX
XKese306eTOHHEIX  KOHCTPYKIHH, a rakiKe NPH pacuere XeJe300eTOH-
HH;{ lKOHCprKHHﬁ no o6pasoBaHNI0 TPEUMH B CJY4YasiX, YKasaHHLIX B
m. 4.1;

B) IIpH onpejejeHuH AepopManui H nepeMeleHHI 3JeMeHTOB CO-
ODYXKeHHH MJsI HasHaYeHHst KOHCTPYKIHUII TeMmepaTypHO-yCaAOUHBIX
MIBOB ¥ NPOTHBOGHJABLTPALKOHHBX YNJOTHEHHI;

T) NPH Ha3HAUCHWH TEMOEPATYDHHIX peXuMoB, TpefyeMbix Ho yc-
JIOBHSIM BO3BeleHHS] OeTOHHOI'0 COOPYXKeHHs H HOPpMaJbHOH ero 3Kcuay-
aralyu.
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Mpumeuanusa:l. Pacuer na reMmneparypHbie BosfelicTeHg 10-
nycKaeTcs He NPOU3BOAHTD IJs1 TOHKOCTEHHEIX KOHCTPYKHHH, cBoGoja
NepeMelleHU# KOTOpHX TNpakTHueCcKH obecleyeHa.

2. Tlpu pacuere GeTOHHBIX KOHCTPYKIIHH TeMmepaTypHble Bo3feli-
CTBHsl LONYCKaeTCs BKJKYATb B OCHOBHOE COUeTAHHE HATPY30K H BO3-
IeficTBHE npu HalJexaleM 060CHOBAHIA.

5.2. B coorBerctBuu ¢ n. 5.1,a paccuuTBIBaloTCS GETOHHEIE MJIOTH-
Hpl BCeX BUJOB: ONpPeNeIsIOTCH pPACCTOSHHE MEXAY TeMIepaTypHBIMH
IGBaMH, H3MEHEHHe HaAUPSAXKEHHOTO COCTOSHHA IJIOTHH C YY€TOM pac-
KDPBITHSA CTPOHTEJNbHBLIX ILIBOB, HANPSAKEHHOE COCTOSHHE aPDOYHKIX M MHO-
roapoYHBIX IJIOTHH H TeMIepaTypHEIe YCHIHsl, BO3HUKAIONLHE B JieMeH-
Tax 3THX COOPYXKeHHH; OmpelelseTcss NPOYHOCTb 6ETOHHHIX KOHCTPYK-
1ui THOA MAcCHBHBIX CBOJOB, MAcCHBHBIX IOXNOPHBIX CTeH M T. M.

B coorBercrsuu ¢ m. 5.1,6 pacCUHTHIBAIOTCS CTATHYECKH HEONpe-
JeJuMble KOHCTPYKIHH Kejle300eTOHHBIX IIOTHMH HA HECKaJbHBIX 0OC-
HoBaHusX, 3faHull [DC m HAacOCHBLIX CTaHUHH, OIpeJlesieTCs Temie-.
paTypHas 4acTh IIOJIHOTO JAaBJIeHVs TPYHTA Ha TOANOPHBIE CTEHEL H CTEHBI
IITI030B.

B cootsercTBuE ¢ 1. 5.1,B ONpeAensioT BIHUNHY PACKPBITHS TeM-
NepaTypHBIX IIBOB B O0ETOHHEIX IJIOTHHAX WM TOAINODHBIX CTEHAX,
ecJ/ld JJUIsg Ha3HaueHHs] KOHCTPYKUHUHI YIVIOTHEHHH TaKUX UIBOB TpeGyeTcs
pacueTHOe 0GOCHOBAHHe, W TeMIepaTypHBIe IlepeMellleHHsl COOpYKeHHIl,
HalpUMep IJIOTHH, BO3BOANMBIX B CYPOBOM KJHMare.

B cooreerctBuu ¢ m.5.1,1 pacCUHTHIBAIOTCS TeMIIepaTypHBIH peximM
H TPEIMHOCTOHKOCTh OETOHHOH KJajKH B Ipolecce CTPOHUTENLCTBA C
Lesb1o 060CHOBAHHS TEXHOJOTHYECKHX H NPOHU3BOACTBEHHEIX Mep, ofec-
NeyHBaIOIKHX HeOOXOJNHMYIO MOHOJHTHOCTb COODYXKeHMH, onpenens-
IOTCS PACCTO#HHS MeXKAY WBaMH OeTOHHBIX OGJHIIOBOK KaHAJOB H APY-
THX OTKOCOB, NMPOU3BOAATCS PacyueTH TeIJIOBOH 3aINThl COOPYIKEHHH.

5.3. Pacuer pasjesbHBIX CcreHoK B HHxHeM Obede I'DC, pacnoso-
JKeHHBIX Ha HECKaJbHOM OCHOBAHHI, IPH OGOCHOBAHHH HX KOHCTPYK-
IHH, eCJH OHH He COJepiKaT BHYTPEHHHX IPOeMOB, NPOM3BOJHTCS CO-
TJacHO peKoMeHXauusiM npumed. | x m. 5.1.

CorsacHo npumed. 2 K 1. 5.1, TemnepaTypHble BO3AEHCTBHS BKJIO-
49a10TCA B OCHOBHOE COUeTaHUe HAIPY30K U BO3JeHCTBHA NMPH NPOEKTUHPO- .
BaHHM GeTOHHBIX TJIOTHH BC€X THIIOB H KOHCTPYKIHHA B COOTBETCTBHH
¢ raaBoit CHull 11-54-77,1 a) takike' Ipu pacueTax MPOYHOCTH H YyC-
TORYMBOCTH MNOJNIOPHBIX CTeH, NPOYHOCTH KOHCTPYKUHI Kamep ¥ ToJOB
CYNOXORHBIX NINIO30B H T. 1.

5.4. Ilpu pacueTe KOHCTDPYKUMH Ha TeMIepaTypHele BO3jelicTBHSA
YYUTHIBAIOTCSA:

a) ce30HHBlE W3MEHEHHSI TeMnepaTypbl Hapy»XHOTO BO3JyXa H BOJHI
B BojoeMe;

6) 1u3MeHeHHe TEeMIepaTyphl OCHOBAHHS COOPYKeHHS;

B) pacceHBaHHe HayaJbHOTO 3araca Telljla KOHCTPYKIHYU (MM ITPo-
IpeB KOHCTPYKIMM, eCJH TeMIlepatypa YyKJajbiBaeMoro GeTOHa HHXKe
TeMuepaTypsl Boafyxa);

t) TenJoBBZeJeHle OeToHa (9K30TepMHUs);

I) mepemaz TeMrmepaTypsl MeXAY COCeIHHMH HacTSMH COODYXKeHHH;

€) H3MeHeHHe COCTOSTHHUSI KOHCTPYKIMH OT TeMIepaTyphl 3aMblKaHNAs
CTPOMTEJbHEIX IIBOB IO CpeflHell 3KCIVIyaTallHOHHOU TeMIiepaTypBhl;

XK) BJAHAHHE HCKYCCTBEHHLIX MEDONDHATHH, HalpaB/JeHHHIX Ha
peryJMpoBaHHe TeMIePaTyPHOTO peXHMa KOHCTPYKEHH (OXJaxKAeHHe
6eTOHHOM KnajK4 BOLOH 110 cHCTeMe TPYO HJIM BOAAHOH py6aiuko#, 1npo-
TpeB GeToHa mapoM, KajopudepaMu, 3JeKTPONPOTPeB MNOBEPXHOCTH
HT L)
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Ce30HHBIe H3MEHeHHst TeMIepaTyPhl M BJIAMKHOCTH HAPYHHOIO BO3-
AyXa NPHHHMAIOTCS 10 AaHHBIM MeTeOpOJIOTHYeCKUX HabaiofeHuil B
paiione crpourennctBa. Ilpu oTcyTerBHn Takux HaOM0OAeHUHH laHHBE O
TeMreparype H BAIaXHOCTH HAPYKHOTO BO3AyX4 PEKOMEHAyeTcs MpH-
HuMaTh no raase CHullII-A.6-72 «CrpoutenbHast KAUMATONOTHS I T€O-
¢usuka» u odunuansbHBIM  JOKyMeHTaMm, ony6rukoBaHHbM ['YITMC.

TemnepaTypa BoJibl B BOJOeMax ONpejenasieTCsl Ha OCHOBe CHelHalb-
HBIX pPAacyeToB M II0 aHAJOTaM.

5.5. Ilpu npoekrnpoBanun coopyxenuil I u Il xnaccos nas cragnu
TEXHUYECKOIro TIIPOEKTa H paéotmx qep’re)Keﬁ HeO6XOJlI/IMO HMeTh A4dH-
Hbele HaOmdIofleHHH 3a Temmeparypoll Bozayxa He MeHee yeM 3a 20 Jert,
¢ TeM yToOBI AJisl pacyeToB OblIH 0GOCHOBAHH CJAELYIOMHE XapaKTepHc-
THKH TeMIIepaTyphl BO3JlyXa B CTBOPE COOpY:KeHHH:

a) cpefHSAs] MHOTOJIETHSSI TeMIepaTypa Bo3AYXa;

0) cpelHsSs H MAaKCHMaJbHasd AaMIJIUTYIAbl Ko/JeGaHHs CpelHeMe-
CAYHBIX TeMmIepaTyp BO3JyXa 3a MHOTOJETHUH psf;

B) CPeJHeCyTOUHLIE TEeMIepaTypsl Aas rofa co cpeixell H MakcH-
MaJbHOH aMIJINTYRaMH KojebaHHI TeMmmepaTypsl Bo3IyXa.

Has coopysxerult 111 u IV kaaccos npu OTCyTCTBHH YKa3aHHBIX
HabJIofeHHUT 1O MeTeONOCTaM B paloHe CTPOMTENbLCTBA JONYCKaercs
0GOCHOBBIBATL IepeuncieHHble JaHHbe mo raase CHull I1-A.6-72.

B 3aBHCHMOCTH OT TeMIepaTypel BO3JyXa KJIUMaTHUECKHE YCAOBHS
pafioHa CTPONTEJIbCTBA MOXKHO Pa3fesUTh HA TPy BHAA:

1 — GnaronpusiTHbie €O cpeanell MuoroserHed TeMnepaTypoh Bod-
ayxa Tep.pon=>10°C u amnaurygoli KoseSauuii cpefHHX MECSUHBIX
temnepatryp Aq,<<10 °C u ymepenuste npu Tep.poy =(-+10)—(43) °C
a Ap,=10—13°C;

2 — cyposbie npH  Tep.ron=(+2) — (—2) °C u A,=14—18 °C;

3 — oco6o cypoBbe 0pH Tep.prog HHKe —3 °C 0 Ax>18 °C.

[Tpu pacuerHoM OGOCHOBAHMI TeMNepaTypPsl BOJAH B OYAyeM
BOJOXPaHUINIE U mox6ope BOZOEMOB-aHAJOTOB KpoMme TJayGHHHL BOJO-
XpaHWIHIA M KJIHMATHUECKHMX YCJIOBHil paifiona pekoMeHjyercss oGpa-
HlaThb BHHMaHMe Ha NPOTOYHOCTH BOJOXPAHMJAKIA M PACHOJOIKEHHe BO-
R0cOPOCHLIX OTBEPCTHII Y MOBEPXHOCTH WJIH Ha IMy6une. CrelHalbHO
pPeKoMeHJyeTcss PaccMaTPHBATL NePHO] HAMOJNHEHHS BOAOXpaHHJAHIIA.

IIpumeuanne Xapakrepucruka pafioHa CTPOHTENbCTBA MPH-
HHMaeTcsl XyXmel 13 onpelle/isieMbIX II0 JIBYM KDHUTEPHSIM.

5.6. TemnepaTypa OCHOBAaHHSI COODYXKeHWH B CTPOHTENBHHIA H
3KCIJIyaTaUVOHHBIH NEePUOJbI ONpefensieTcss B 3aBHCHMOCTH OT HaJIHUHS
H YPOBHS TPYHTOBOH BOJALL Y POBEHb H TeMIeparypa I'DYHTOBOH BOZABI
YCTaHaBJNHBAIOTCA HAa OCHOBAHNH MATeDUAJOB M3LICKAHHH ¢ YUETOM pe-
3yJIbTATOB IPOTHO31IPOBAHUS TeMmMnepaTypbl BOAH B BOLOXPaHHJIHILE.

5.7. TenaoBrijenense B 6eToHe NPHHUMAETCH IO MarepHajaM Ja-
GopaTopHEIX HCCIeJOBAHHMA: st MaccuBHuix coopyxkenui I m IT kaac-
€OB — II0 JaHHHIM NoAGOpa cocTaBa 6eTona B agHabaTHYeCKUX KaJopH-
MeTpax; JAJs HeMacCHBHBIX COODYKeHHII TeX e K/accoB — IO JaH-
HEIM moAGopa coctasa §eTOHa B H30TEPMHYECKHX KaJopHMeTpax.

Ilpu npoekTHpoBaHHU GETOHHHIX IJIOTHH TEIJIOBHLIENEHHE, ompe-
HeseHHOe JaBoPAaTOPHHIMH HCC/IEJOBAaHHSIMH, pPEKOMEHAYeTcs YTOYHSTh
no AaHHLIM HaGJaIOJeHuil 3a TeMnepaTypoll 6eToHHOH KIaJKu B Hauajb-
HBIH NepHoJ CTPOHTENLCTBA.

PacueTHas BeJMUMHA TEIVIOBHIAEJIEHHSN PHHUMAETCS B 3aBHCHMOCTH
OT TeMnepaTyphl OeToHa.

5.8. IIpu ycraHoBJeHHH cpefHell IKcHJyaTalHOHHOH TeMmeparty-
pH 70 BLICOTE ¥ LINPUHE COOPYXMKEHUA WIM XOHCTPYKUMH (B pacueT-
HBIX cedeHUsAX) HeOOXONIMO HCXOAUTb M3 cpeiHell MHOToserHell Temme-
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paTyPHl HapyXKHOI'O BO3JyXa €O CTOPOHEI CBOGOAHEIX Trpauelf, cpelnef
TeMIepaTyphl BO3/lyXa B MOMENIEHHAX M cpejiHeli TOROBOH TeMmepaTyphl
BOALl B BOZOXpaHuaume. B 30He mepeMeHHOro ypOBHS BOABl CpelHAL
FOOBAST TEMIIEpaTypa Cpeibl YCTAHABAKMBAGTCSl C YYETOM peastbHOro Ha-
XOMXKACHHST CEUCHHS BHILIE MJIM HHXKe YDOBHS BOAbI B polLCCCe perydasp-
Holi 9KCHAYATAUMH HJH HAUOJHEHHs! BOJOXPAHMJHKIIA B IIYCKOBOIl me-
puon (puc. 43).

5.9. Temneparypa 3aMblKaHUsl CTPOHTEJBHEIX UIBOB Ha3HAU4ETCs
6nu3KOH K MUEKMAaJbHOH cpefHel SKCINYaTaUlOHHOH TemmepaType C€o-
OpyHEHHSA C YYETOM HaNpsKEeHHOro COCTOSHHSA, BOSHMKAWOUIEro B CO-
OpyKeHHAX OT BCeX BHJOB HATPY30K H BO3JEHCTBHH, B TOM uHc/Ie H TeM-
nepaTYPHBIX, ¢ TeM 4T06hl NOJYUHTh HanGogee GraronpusTHoe obliee

,7'5
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Piuc. 43. I'paguk u3MeHeHHMs TeMIepaTypsl BO3AYyXa H BOLLI B 8OHe
IepeMeHHOTO YDOBHS

HanpsiKEeHHOe COCTOSHHE COODYKEHHS C YYeTOM HamnpsKeHUH, BO3HH-
KalOIAX NPH Hepexoje OT TeMIeparyphl 3aMBIKaHHA K CPefHeH SKCIIY-
aTalHOHHOM TeMIlepatype.

5.10. TlpH pacuere KOHCTPYKUHH Ha BJAaXKHOCTHbEe BO3JeHCTBHS
JoNnycKaercs He YYHTHIBATh YcaAkKy GeTOHA MJIf KOHCTPYKUHH, HaXOxd-
IMXCS [OX BOROH, KOHTAKTHPYIOMHUX C BOAOH HJHK 3aCHNaHHEIX TPYH-
TOM, eCJI¥ GBUIM IPUHATH MEPH NO NPEeAOTBPANmIeHHIO BHICHIXaHHSA Oero-
Ha B NepHoJi CTPOHUTEJBLCTBA.

I KOHCTPYKILKIT, HAXOASIIMXCA NOA BOJOH HJIM KOHTaKTUPYIOWHUX
¢ Hell, PeKOMEHAYeTCS YUHTHIBATH BAHSHUE Ha0yxaHus GeToHa 1O RaH-
HBEIM CHEeHaJbHbIX HCCAEHOBAHHIM.

[Ipy oTCYTCTBHH NAHHHIX CHelHaJbHHX HCCJAENOBANHH 5O yueTy
naGyxaHus 0eTOHAa B KOHKPETHBIX YCJAOBHYSAX 3KCIJyaTalldH JaHHOIO
COOPY¥EeHHA HONYCKAeTCs HPOH3BOJHTh NPHOJIHKEHHBIH YyyeT 3TOro
ABJEHHS ¢ NOMOINLIO SKBHBaJeHTHOX Temumepatypul Ty, HaGyxauue
GeroHa BHISBIBAET CKUIMAIOIMIYE HANPSAKEHHUSA Y NOBEPXHOCTH, HeloCpex-
CTBEHHO conpHKacamwlefica ¢ BOJOH, NOCTENEHHO YMEHBIIAIOUHECT IO
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Mepe yAaJsieHlisi OT NOBEPXHOCTH, I10 BeJHYHlUe paBlLle HANPAXKCUIHAM,
KOTOpLle BOSHHKHYT B 5TOM 7Ke COOPYKeHHH HJIH KOHCTPYKLHH IpH Ha-
rpese paccmarpusaemofl mosepxxoctn wa 4--8° Takofi cnoco6 yyera
nayxauusa GeroHa JaeT HAHMEHbUIHE SHAYUCHUS CHHUMAIOWKX HalpaKe-
HHH, KOTOpble MOT'YT BO3HHKHYTh B JAHHOM CEUEHHH.

Hanpuwmep, npu Eg=2,2-10% krc/em?, a=0,9-10—° 1/°C cxumaio-
Hilie HATTPAIKEHUS HA HANOPHO{ I'paHM NAOTHHL MOCAe HANGHAHEHHA BO-
JOXpaHHJKIa OT HabyxaHHs 6eToHa paBHbI

ow=0TwE=0,9.10-5.4.2,2.105 =8 xrc/cm2.

5.11, 3HaYeHHs TemaoBJaroQusHyeckux xapakTepHCTHK GeToHa,
Heo6XOnHMBIX JJIS pacueTa KOHCTPYKIMIT HA TeMmiepaTypHBIE H BJaXK-
HOCTHBIE BO3ZICliCTBUSA, W Xapak-

TCPHCTHKH TeNJIOBLIIETeH s Ge-  y'— [
3
TOHA IIPH €ro TBEPACHUH B aal- =
abaTHYeCKHX YCJIOBHAX TPHHH- ; N
MalTcs  COOTBETCTBEHHO IO N
ta6a. 1 u 2 npui. 9. 49 P
Ta6a. 1 u 2 nupun. 9 cogep- o ™ -
AT OCpeIHeHHBle JaHHBIE IO o ™~
TenJo- ¥ BaaroPH3uyeckuM xa- '
pakTepucTHKaM. OeToHa; peKo- a5
MEHAYETCS YTOYHATH HX CHeIlH- as i 1

3 % 5 F 7 8 38 v ooz

anbHBIMH HccaeloBanuamu. Ipn-
faspacm, mee

BOJMM HEKOTOpble JOTIOJNHUTE/]b-
HBle MaTepHajbl 10 TepeyucieH-
HBIM XAPAKTepPUCTHKAM OeTOHa: Puc. 44. Iameucnde TenaonpoBoa-
xo3QQULUUEHT AHHefiHOTO pac- HOCTH 0OeTOHAa C BO3PacToM
UIMpeHHst GeTOHA & IPU IOJIOXH-

TeJbHOM TeMIepaType MeHSeTCst A/ DasHbIX ~ GeTOHOB B npejesiax
ot 0,75-10—% 1/°C no 1,1-10~% 1/°C. Ilpu noHM>XeHHH TeMTepaTyps Ge-
tona Huwxke 0° C xospduuHenT AuHeliHOro pacuwppeHus GeTOHA BO3-
pacraer Ha 20—40 %, u ero 3HaueHne PeKOMEHIYETCS] YTOUHATDL MO JIH-
repaTypHLIM JaHHLIM, 2 B 0COG0 OTBETCTBEHHHIX CJAYYasX — Clenua’ib-
HLIMI HCCJIEJJOBAHHIMH.

TemonpoBOXHOCTL GeTOHAa A H €ro TemmepaTypoNpPOBOXHOCTh H3-
MEHSIOTCS ¢ Bo3pactoM u Temneparypofi. Ha puc. 44 nokasan rpaduk,
XapaKTepH3YOIHA H3MeHeHHe TenJIONPOBOAHOCTH GeTOHA C BO3PACTOM,,
a Ha puc. 45 — rpaduKyu U3MeHeHHSs TeMNepaTyponpPOBOAHOCTH H TENJo-
IPOBOJZHOCTH ¢ H3MEHEHHEeM TeMIepaTyphl GeTOHA.

TemroeMkocTh GeToHA IOC/E 3aMep3aHug Takxke namensercs. Ho B
OTJIHYMEe OT TelJIONPOBOAHOCTH OHA MOHH)Kaercs, 4eM H 00bACHsSeTCH
Gosee OLICTpoe TNajieHHe Ko3(duuueHTa TeMNepaTypPONpPOBOAHOCTH C
OOBEIIEHHEM TEMIEPATYPH!, U€M NajeHHe TEelJAONPOBOLHOCTH.

KoadduuueHnT tennooTradn 6eToHa BO3LYXY 3aBHCHUT IJIaBHBIM 06-
pasoM OT CKOPOCTH Berpa. Ilpu Berpe cpefneil ckopoctd 1o 2 M/c 01 pa-
Ben 5-—7 kxaj/(M?-4-°C), npu Berpe 2—4 M/c — 13—15 kxan/(m2-4.°C),
npu Gosee cupbHoM — 20 KKkan/(M2-4-°C) 1 GoJee.

IIpn BHIMOMHEHHW TeMHIepaTYPHLIX pacueToOR COOPYIKeHHI Tepmn-
9eCKOE CONPOTHBRIEHNE ONaTyOKH AONYCKAeTCsA NMPHBOXATL K KOIPGruIH-
LHEHTY TeNnJoOTAAYH.

5.12. TemnepatTypHHe H BJIAXKHOCTHBIE HOJIST KOHCTPYKUHE paccyu-
THIBAIOTCH METOAAMH CTPOUTENbHON (HSHKH C HCHOJAB30BAHHEM OCHOBHBIX
NOJIOXKEHHH, NPHHATEIX A/ HECTALHOHADHHX HPOLECCOB.

Ycunus, HanpsXKEHAS H NePeMelleHMs B GETOHHHX U JKese3obe-
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Puc. 45. 3aBucuMocTh Tenao(U3NUecKIX XapakKTepHCTHK THApOTeX-
HHYecKHX GETOHOB OT TemIleparyphl

TOHHBIX ~ KOHCTPYKLHUSIX OT TeMnepaTypHBX M BJAAXKHOCTHBIX Bo3ajeli-
cTBUfl ompenensdloTcs B coorBercTBHI ¢ nm. 1.7, 1.14, 4.17 u 4.18.

Jdas coopyxenuil I knacca netopMatHBHLIE XapaKTepUCTHKHU Oe-
TOHA AJ4 yueTa NepeMeHHOI'0 BO BpeMeHH MOAYJS YOPYTOCTH M MOJ3y-
yectd OGeTOHA peKOMeHJLYeTCsl ONpelesiTh SKCIep HMEHTANIbHBIMH HCCIe-
NOBAaHUSIMHM WJH IPHHEMATh MO aHAJoOTaM.

5.13. B Hacrosuiee BpeMs B 3KCHJAyaTalu¥ HMeeTCs HECKOJIbKO
NpOrpaMM, TMO3BOJISIIOMHX BHIIOJNHATh PAcyeThl HECTALHOHAPHOIO TeM-
HepaTyPHOrO HOJS COOpPYXKeHUH M KOHCTPYKUHHR AJasi GOJNbILIHHCTBA
BO3HHKAIOLIHX B NpaKTHKe JPOEKTHPOBAHUA 3aAaY CTPOHTENBLHOTO
U 9KCMJIYaTAMOHHOTO Tepuoios. IIporpaMmbl, peKOMeHAyeMble s
HCTIOAb30BABIsA,  NepeyucsJeHsl B KarTajgorax Jlenrupponpoexra,
BHHWWI'a u HUC T'upponpoekra. Takue pacuerhl o6s3aTenbHbl S
CTajH¥ TEXHHYECKOr0 IpoeKTa U paGoyux ~ueprexell BceX GETOHHHIX
COOpYXEHHA H XKene3oGerToHHbIX KoHerpykuud I u Il kaaccos.

Jasi koucrpykumii u coopyxennit 111 u IV kaaccos jonyckaercs
HCNOJB30BaTh NpuOIKeHHble OLEHKH TeMnepaTypHOTO pexHMa, JA0-
NYCKaeTCsl PUHHUMATh H3MEHEHHS TeMIepaTyphl BO3AYXa MO rapMoHH-
yecKoMY -3aKOHY, a TeMIIepaTypy BOJABl — IO aBaJjJoram.

5.14. Jlns KOHCTPYKLIUII HMJM HX 3JIEMEHTOB TOJIHHOH Menee
2,5 M npH pacuerax, BBIIOJHSEMBIX 0e3 ydyera TelJIOBBLIEJNEHHS, T. €.
IJsi nMepHofa IOoCje 3aMBIKAHHS KOHCTPYKINH, JONYyCKaeTcss HCIOJb-
30BaHHe NMPHOIHIKEHHOTO NpHenMa — 3Mopa Temneparypbl B moboit Mo-
MEHT BpeMeHH NPHHHMaeTcs JHIHeHHoA. I'pannuHble TeMmnepaTypbl Ha
KOHTYDe 3JIeMeHTa PaBHBI TeMIeparype cpelrl, ecau 3Tol cperolt sBas-
erca Boja. Ecan rpanmunofl cpenoil gBasercs BO3AYX, NPI NOCTPOSHUU
HCIOIb3YETCs TOHATIe (uKTuBHOro cios d, pasHoro d;=0,35 m npu
NpaxTHYeCKOM OTCYTCTBHI BeTpa, I dy=0,1 M Npu BeTpe cpeAHell CHJb!
H cuJbHOM (puc. 46). [ljasg yKasaHHbIX KOHCTPYXUHH, BO3BOJHMBIX
B KOHTHHEHTANIbHOM KJHMaTe, peKoMeHJyeTcs YUHTHIBATH CyTOUHBIE KO-
JebaHuA TeMIlepaTypbl BO3AyXa.
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Puc. 46. Cxema ana yuera duk- Puc. 47. CxeMa K onpejeseHHuIo
THBHOTO CJIOS cpexHell TemIepaTypsl M cpe-
HEro nepenasa

5.15. YcuNuS B CTOXKHBIX CTAaTHYECKH HeolpeleUMBIX H IPOCT-
PAHCTBEHHHIX CTEPXKHEBEIX KOHCTPYKIHAX ONPEIATIOTCS METOJaMH
CTPOMTENbHON MeXaHUKH 110 OXHOK W8 HMeloIMXes nporpamm Aas IBM.
JKesnaTelbHO HCMOJB30BAHIE [IPOrPAMM, aJAIOPHTM KOTOPBIX YUHTHIBAET
BCEe OCHOBHEIE BHJB JedopMauuu cTepxkHefl — H3rHO, NPOROJbHBIE Je-
dopmanun ¥ fedopMauuy CABHTA.

Jas pacuera CTepIKHEBHIX KOHCTPYKUHMH THAPOTEXHHUECKHX CO-
OpYeHHH peKOMeHJZyeTcsi CXeMa C TaK Ha3hlBaeMEIMH XeCTKHMH BCTas-
KaMH Ha TlepeceueHHHU CTepPIKHEBBIX 3JeMEeHTOB.

5.16. s onpeflefieHUs yCuauli B CTepXKHEBLIX CHCTeMaX HA OCHO-
BaHHH PaAcYeTOB TEMIEPATYPHLIX NoOJell ONpefeAsIOTCS PACUETHEIE TeM-
nepatypel Tp M pacueTHsle nepenansl Temneparyp ATp.

Ion pacuetno#i TemnepaTypol B ganHOM ceueHHH Tp NOHHMAIOT
H3MeHeHHe cpefiHell TeMMepaTyprl B 5ToM ceueHHH T¢p 3a pacueTHEIH me-
puox tp, 7. e. Tp=Tep,— Tep,, TAe Topy # Tops — cpepnne  Tew-
nepatyphl B paccCMaTPHBAaeéMOM CEYEHHH COOTBETCTBEHHO B HAuaJbHBEIH
lyaq M KOHEUHHH fyxoy MOMEHTH pacueTHoro nepuoaa. ITox pacueTHeM
nepenafoM temnepaTypsl ATp B JaHHOM CEUEHHH MOHMMAIOT H3MeHeHHe
cpenHero Inepenajsa TeMHepaTYphl MeX1y IDaHSIMH 3JeMeHTa B 5TOM
CeYEHHH 3a pacueTHHI IepHOJ BpeMeHH, T. €.

ATp = ATcp,— ATcp,.

Cpenuas TeMmmeparypa H CpefHHi INepemaj TeMmmeparypbl olipe-
Jles10Tesl M0 TpamneledfajibHOA 3miope TeMIIepaTypHl, CTaTHUECKH 3IK-
BHBAJIEHTHOH JeHCTBHTEJILHOH 3Miope TeMuepaTyphi B JaHHBIA MOMEHT
Bpemenu (puc. 47).

Ecan npn pacyeTe CTepKHEBEIX CHCTeM TpeGyeTcst onpejennTh Be-
JHYHHY TIOJHBIX TEeMIEepPATYPHEIX HANpPsKeHHH, HanpUMep, AT OIEH-
KM ON&CHOCTH 06pa3oBaHHsA TPELUIMH TeMIePATYPHOIO HPOHCXOMKACHHS,
K 3IM0paM Hanpsi:KeHHl, MNOJYYeHHBIM II0 PacYeTHLIM TeMIeparypam
Tp 4 pacuerHbim uepenajgam rtemnepatyp ATp, fo6aBisercs craThuec-
KU YpaBHOBelleHHasi 3Miopa HaupsiKeHHH, BbI3bIBaeMasi KPHBOJMHeH-
HbIM H3MeHeHHeM TeMIepaTyphl IO cedeHHIo.
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5.17. JIng xoHcrpykKimuil, HE NPHBOASMMXCH K CTePKHeBbM (mio-
THH, 0ajoK-CTeHOK, 0/10KoR GeTOHNIPOBAHHS HA XKECTKOM OCHOBAHHHN H
T. 1.), PACUETHl HAMPAMKEHHOIO COCTOSIHUSI PEKOMEHYeTCH NPOM3BOAUTD
METOaMI TCOPIH YIPYTOCTH MO CllenHadbHeM IporpammaM. B nocaeg-
Hee BpeMsi Hamul pacrnpocrpaHedHe NporpaMMEl, peajHayloluile pelie-
tive pasHooGpasHEIX 3alad TEOPUH YHPYILOCTH METOJOM KOHEYHLIX 3Je-
mentos. JloctaTouHo 4acto HCOOAB3YIOTCA HpOrpamMmbl, peannsyiouye
@JTOPUTMBI, OCHOBAHIbE Hd dHAJNTHYECKHX PCUICHMSIX TeX MJM HHBIX
3aja4, UJId pad/JHuuHbIE MOAHPHKALUY YUCAEH HBIX METOLOB pellleHUs 3a-
124 TEOPHH YOPYTrocTH.

5.18. I1pn onpejeseHnn TeMIepaTypHBIX YCHIHH M HanpsiKeHuld B
KOHCTPYKLIHAX U COOPYREHHSAX, BOSHHKAIOUHX JIO0 MOMEHTA 3aMBIKAHHSA

E405 n2cfem?
4
pmm—
Z
7
14
50 100 750 200 750 300

Bospacm semana, cym

Puc. 48. Kpusass H3MeHeHHS MOAYJs VOPYrocTH 6eToHa B 3aBHCHMO-
CTH OT BO3pacTa 0eTOHA

IIB OB, PEKOMEHAYeTCS YUHTHIBATb H3MEHEeHHe MOAYJsl YIPYroctu 6Gero-
na E ¢ BospactomM T 1o 0. 5.21, a Ausg 0co60 OTBETCTBeHHBIX COODPYXeni#
1 xiacca —— 1o JAHHBEIM KCIEPUMEHTANBREIX HCCJAeLOBaHUIl Ipu nojbo-
pe cocraBa 0GeTOHA.

XapakTepHas KpHUBas USMEHEHMS MOAYJA YynpyrocTu GeToHa moxa-
3aHa Ha puc. 48. [lpy BHINOJHEHNMH aHaJOTHYHBIX pAacyeToB 1OC/]Ie 3a-
MBHIKAHMS IIBOB paspenraeTcs NpIHUMATL MOAYJb YIpPYroctH 6eroHa £
HNOCTOSHHBIM HE3aBHCHMO OT Bospacra GeToHa.

5.19. IIpu pacyerax TeMIePaTypPHHIX YCHJIHE ¥ HAOpPsIKeuHH He-
3daBHCHMO OT BO3pacTta 6eToHA pexomeﬂnyeTcx YYHUTLIBATL €ro InoJ3y-
4ecTb.

Ilpu pacuerax TeMnepaTYpHHIX HanPAXKEHHI MeTOAAMU MEXaHHUKH
CNIOWHOI Cpelnl XKeaaTeJbHO y‘-I&T oJ3Yy4decCTH GeTona BBOJHUTh HEIO~
CPEeACTBEHHO B aArOPHTM HCHOAb3YEMBIX TNporpaMM. IIpH OTCYTCTBHH
TaKHX INporpamM, a TakyKe BO BCeX cJyuasiX BBINOJHEHHT PACYETOB
CTepIKHEBBIX CHCTeM AONyCcKaeTcs MNOJA3ydecTb GeTOHA YUUTLIBATb KO3(-
(uIIEeHTaMH peJlakCalHy HANpAXKeHn# kp (4, T), IOKa3LIBAIOUKMI, Ha-
CKOJIBKO YMEHhIUAIOTCSI TeMIlepaTypHble HaNpsKeHHs, BO3HHUKIIHE B
MOMEHT BPEeMeHH Igay, 32 pPacueTHLIM TPOMEXKYTOK BPeMeHH fyap—Ifyay.
Tlon penakcaumeil HaNpsixkKeHHH NMOHMMAeTCs IIPOINECC YMEHbIIEHMS Ha-
npsikeHUll B JaHHOHR TOYKe MU YCUJIHH B JJAHHOM CeUeHHH, BO3HHKAIO-
IIUX NpPH TeMOepaTyPHHX Bo3JefCTBHUSIX, eCJH INepeMellCHUus HaAU Je-
GopMalLiix 51eMEHTOB CTeCHEHbl (OIpaHHYEHE).
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Koaddunuent penakcauun BBOXHTCA MHOXKHTeAEM K 3HayCHHIO
YIOPYTHX HAampsikeHIHH, BO3HHKAIOMMX 34 3JeMEHTAPHLIH IEpHOL Bpe-
MeHH Af, B, XaX U Mepa noJaydyecTd GeTOHa, 3aBHCHT OT Bo3pacTa 6eToHa
7 M BpPeMeHH JeHCTBHS HATPY3KH fyon— fmaw

JLJIst 3TOrO NpOMEXKYTOK BDEMeHH fx op—lmay PA36HBAETCA HaA n Bpe-
MEHHBIX HHTepBajioB. Toria TeMmepaTy pHBIE HanpskKerns, chopMHpoO-
BaBIlWecs K MOMEHTY BPEMEHH fyoy, OYAYT PaBHBEl CyMMe HanpaXKeHHH,
BO3HHKAWIIUX B KaxXJOM HHTepBaje

n

' Ac

=5 1
o (*om) 1‘:1 (191)

TYynp (i)kp (tHDH—ti)'

rge t; (i=1, 2, 3, ..., n) — BPEMEHHEIE HHTEPBAJEHL.

Ilpu pacuere TeMnepaTypHHIX HaNpsXKeHHH B CHCTeMe IocJeJ0Ba-
TEJBHO YKJANBBaeMHX OJOKOB 6eTOHHPOBAHMS DPEKOMEHAYETCST YUHTHI-
BATH pasJluHe MOLYJell YIpYrocTH B KaXKJAOM 6JI0Ke KaK CIeACTBHE pa3-
HOTO BO3pacTa GeToHa.

5.20. 3nauenns koshpuUHEHTOB pesiakcal¥M kp PeKOMeHAYyeTcs
onpenessTh dKCIePHMEHTANbHLIME HcclefoBaHUusMH. [IpH oTcyTeTBHM
THX JAHHBIX pEKOMEHAYEeTcs MOoJb30BaThCsi IPaPUKOM OCpeHeHHBIX
3HaueHn#i kp, npneeleHssnM B npua. 10. [laa Gojee spesoro Bospacra

feTona peKOMeHAyeTCsl II0JIb30BAThCA 3HAUYCHHSMH, NPHUBEJIEHHBIMH B

Taba. 37.
Tab6aunma 37
Kosddunuenr kp NpH PacuyeTHOM
Boapact GeToHa B MOMEHT nepuoje, mec
3arpyXKeHus, cyT
3 6
365 0,85 0,81
700 0,87 0,83
1100 0,88 0,85
2200 0,88 0,86
3000 0,89 0,86

ITocko/bKY B YKasaHHOM 3DeJIOM BO3pacTe TemilepaTypHbie Hanps-
KEHHs ONpefle/IfoTCs, KaK NPaBu/Io, TOJIbKO H3MeHeHHeM TeMIepaTyphl
OXpyXawuiefi cpeAnl, UMEWL{BM roAoBOA LHKJ, yKasaHHLle Bhile pac-
uyeTHBIE NEPHUOJBl CUHTAIOTCS] XAPAKTEPHLIMH NpPH pacdere TeMIlepaTyp-
HBEIX Halpsi>KeHuH.

5.21. Pacuer mo 06pa3oBaHMIO TPeIHH GETOHHLIX H XKejJe300eTOoH-
HBIX KOHCTPYKUUI OT TeMmmepaTypHHIX H BJIAXHOCTHBIX BO3JEHCTBHI
NpoH3BOJHTCS N0 (opMyJe

kunco()<<e np(v) E (3), (192)

rge O (f) — HanpsXeHHs B GETOHE B paccMaTpHBaeMbll MOMEHT Bpe-
MEHH C YYeTOM MOJ3YYecTH;

egp (T) — mpefefibHas PacTAXKMMOCTh GeTOHa, NMpHHHMAaeMas IO
Taba. 38;
E (1) — Moxyab yOpyroctH 6eToHa, Krc/cm®, B Bo3pacre T, CYT,

onpejensieMbiii o n. 2.17 aas Bospacra Gerona go 180
IHeft, 9KCIIepHMEHTAJbHbIMH  HCCJAEJOBAHHSAMH HJAH IO

Qopumyae
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L1435 In=
rlie a — xoathduipenT, npuHHMaeMelli no Taba. 39.
Ta6nnua 38
Mapsa eron PpAesuagn Bacutankesrs egons
M 150, M 200 0,7
M 250 0,8
M 300 u Gonee 0,9

ITpuimeuande [IpH BHIOAHEHHH DPacueToB AT COOPYIKEHUH
I knacca, a tagxke Il kmacca npu obveme Gerona ceuiuue | man. M® (oco-
6eHHO TIPH pacweTe TPEMMHOCTOHKOCTH GETOHHBIX ILIOTHH) BeJUYHHA Iipe-
AeNbHOH pacTAMHUMOCTH OeTOHA YTOYHSIETCSl SKCIEPHMEHTAJIbHBIMU HC-
CJIeOBAHHSIMH.

Tadauma 39

2 2 =4 < o [ = =3 =) =)

Mapxa Geroua < 2 slelglgsl2lz2l218]8
Ha cXKaTHe > = =|=z]|=|=2]=2)=2]|=2|z2=
Koshpuummenr a | 14 | 17 | 23 | 28 | 34 | 40 | 46 | 52 ’ 58 | 64 ' 75

5.22. OnpegenenHass B JjaGoparopull npejie/bHAsA PACTAXKIMOCTD
6eTOHA €yp YTOUHSETCA B NPOUSBOACTBCHHBIX YCJOBHAX B CTPOUTENb-
Ho#t maboparo u. llpedenbHas pacTsAKHMOCTL GeToHA, KakK I Apyrue

én. En Ry
&’ L’ Reg
7

49 e "’::::t {
i /g < Puc. 49. Kpusne
g7 1 Z H3MEHEeHHs  Tpou-
HOCTHEIX U Jgedop-
96 MATHBHBIX Xapaxk-
// TepHUCTHK GeTona B
2] 3aBHCHMOCTH OT ero
A Bo3pacra
! — MOAYJib  ynpyro-
45 n,
CTH 35— 2— Npefenb-
g2 Egq
Hasa pacTAXMHMOCTD
a1 R S—H—; 3— UPOYHOCThL HA
P i €80
; RII
1 20 Ja &g 50 60 pacTsKeHue o
60

Baspacm Gemana, cym
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ero NpOYHOCTHBIE XapaKTePHCTHKM, 3aBHCHT OT Bo3pacra Gerona. Xa-
paKkTep H3MEeHeHWsl INpele]bHOH pPacTAXUMOCTH 0eToHa ¢ BO3PACTOM
nokasan Ha puc. 49.

B npasywo wacTe Gopmyanl (192) noxcrasaserca sHadeHHe npepesb-
HOH pacTaAUMOCTH 15 BO3pacTa GeToHa, JJsi KOTOPOTO HPOH3BOLUTCS
pacueT 1o o6pa3oBadHi0 TpemyH. [Ipn HasHaueHHH pacyeTHoOIl BeJHYH-
HBI IpeAebHOIl PACTAXUMOCTH 3a OCHOBY NPHHHMAIOTCH JaHHble jgabo-
paTopHLIX HCOEITAaHUH 06Pa3UOB HA OceBoe PaeTANKeHHe.

5.23. PacyeTHylo BeJIHUHHY NpelelbHON pacTaXHMOCTH OGeToHa
pPeKOMeHAyeTCH YTOUHSATH B 3aBHCHMOCTH OT I'PajHeHTa TeMmllepaTypHbIX

EENEENREans

Puc. 50. I'padux zaBucumMocT¥ xoddduuumenta K, ot rpaagenta
TeMIepaTypHEX Aedopmanuii Ig

redopmaluii, onpeleleHHBIX C Y4eTOM YPaBHOBeIIeHHOH YACTH 3MIOPHI,
BO3HNKAWIIeH KaK c/JleICTBHE KPHUBOJHHEHHOCTH 3HIOPHI TeMneparyp.
[Ipx 3TOM npefiesbHAs] PACTAXKHMOCTb GeTOHa M KpalHHero BOJOK-

Ha (ans nosepxHocTH GeToHA) onpejensercs no GopmyJde
er, =emp kr- (194)
3nauenne xosdpduuuenta kp onpepeasiercss no rpadpuky puc. 50.
Jas onpefiesenus B, peKOMeHIyeTcs caeiyomui npueM. Briyepunsa-
erTcst amppa Temnepatyph T 1o NonepedHOMY CeYEHHIO JeMeHTa, Ol-
pelesleHHast pacyeToM. 3aTeM Ha OCH, HOpMaJbHOH K IpaHH 3/eMeHTa,
OTMEUaeTCH TOYKA HA PACCTOAHHH 10 CM OT IpaHM If 0 dNiope TeMmepa-
TYPbl OTCUNTBLIBACTCA paBHOCTb MeXAYy TemnepaTypOH TPAaHHU H B TOuke
Ha paccrosuun 10 cm. Pa3sHocTs, rpajf, Oenenuas Ha 10 cM, unciaenHo
pasna rpaguenty I, 10% npu a=10-%, Ilo 3mavenuio [ onpefensiorcs

kr m pacueTHas BeslnyYHHa z—tfm (puc. 51).

Jast coopy:KeHuii, BO3BOAHMEIX B CYPOBBIX H 0C060 CYpOBHX yc/0-
BHSIX, DPEKOMEHIYeTCS  VUHTHIBATH BJHSHIE KPYNHOCTH 3aNOJHUTENS
KosdduunentoM kg, Ilpu KpynHoctd samosrurtens go 60 mm kp=1;
NpH KpyNHOCTH 3amnoaHnreas 80 mm £;==0,9 B npu KpYyUHOCTH 3anoJ-
Hureast Gonee 80 MM ky=0,8 (cM. npumep pacyera 49).

5.24. TIpu npoeKTHpPOBAaHHH KOHCTPYKIUHH, HCIBITHBAWOIHX TeM-
nepaTypHule U BAaXHOCTHHE BO3JefICTBHSA, HEOOXOAHMO NPEAYCMATpPH-
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T BATh KOHCTPYKTHBHBHE DelleHus

I — —t H TEeXHOJOTHYeCKHe MepOoNpHs-
| ! THS:

1em e BHOGOp HauGoJjee ONTHMANb-

"—Jl’ fﬁ HOM KOHCTPYKIHH B JaHHBIX
| 7 | NPUPOAHBIX YCJIOBHAX;

| f\*{ pauuoHaNbHYIO  Da3pesKy

| KOHCTPYKIMH IOCTOSHHBIMH H

al | | BPEMEHHBIMH TEMII€PATypHO-yCa-

+17° | IOUHBIMH LIBAMH;
I ‘ ' YCTPOHCTBO TeIJIOH30191UHH
- } J  Ha HapyXHbIX GETOHHBIX NOBEpPX-
4 . [ HOCTHX;
Vi ] CHUIKeHUEe TeNJIOBBbIieNeHUS

feTona npuMeHeHHEM HU3KOTEp-
MHYHBIX MAapoK LeéMeHTa, yMeHb-
HleHHeM pacxola IleMeHTa 3a
CHeT HUCNOJb30OBAaHHUSI BO3AYXO-
BOBJEKAIOMIIX H NJacTuduIu-
pylomux 1o6aBoK, XamHeOeToHa,
30JIBI-YHOCA H Jp.;

MaKCHMaJibHOoe pacCeHBaHKe HayajbHOTO Telljla ¥ 3K30TePMHUH HaHu-
6oJsiee BHITOJHBIM COYETAaHHEM BEICOTHL ipycoB GEeTOHHPOBAHUS U HHTEp-
BaJIoB MeXAy VKJaJAKolfl APYCOB NIPH 3afaHHON HHTEHCHBHOCTH pOCTa
COOpPYXKEHUS;

peryJaupoBaHue TeMilepaTyphl GeTOHHOH CMecH MOJOFPEBOM WJIH HC-
KYCCTBEHHBIM OXJlaXKJeHHEM ee COCTaBJAIOIIHX;

peryJHpoBaHHe TeMIIePaTYPHOI'O H BJAXKHOCTHOTO pPEXUMOB IO-
BepxXHOCTeH OeTOHHBIX MAaCCHBOB C LeJbIO 3aIHThl HX OT Pe3KHX KoJe-
OaHHfl TeMmmepaTypnl cpelbl B XOJIOLHOE BpeMs Toja, COXPaHeHHE BO
BJI42KHOM COCTOSIHHH B TEIJIO€ BPeMsI NOCTOSIHHOI 11711 BpeMEHHOH Temo-
H3oJMSIHeH MM TenJoruipousoAniell, MoJHBKOR BOROH, yCTpolcTBOM
laTPOB € KOHJHIHOHHPOBAHHEM KJHMAara M T. [.;

IpHMeHeHHe TPYOHOro OoXxJaxkJeHus OGeTOHHOH KJaXKH,

NOBHIIIEHNE OJHOPOAHOCTH GeToHA, ofecredeHHe ero BEICOKOH pac-
TSXKHMOCTH, TIOBHILEHHME Npefesia MPOYHOCTH HA OCEBOE pACTAKEHHE,

3aMBIKaHHE CTATHUYECKH HeOoNpeAeNHMbIX KOHCTPYKUHI, a Takxe
OMOHOJ/IHUMBARIIe MACCHBHBIX KOHCTPYKIMI NpH Temieparypax 6eToHa,
ONM3KHX K €ro MHHIMAJBHBIM 3KCIJYaTaLHOHHBEIM TeMIepaTypaw.

ApMmaTypy, BOCIPHHHMAIOYIO TeMIlepaTypHble T YCaLOUHbIe YCUIUS,
HonmycKaercs NpelycMaTpHUBaTh TOJMbKO B TeX CJayudasfiX, Korla Apyrue
KOHCTPYKTHBHB(E pelleHHs H TeXHOJIOTHYeCcKHe MepolpusATHA He obec-
NeYyHuBalOT Hecylneli cnocoGHOCTH HaHU TpeGyeMmoil 10 yCJA0BUAM 3KCOAY-
aTauuH MOHOJIUTHOCTH COOPYIKEHHS.

CrnensajbHbple KOHCTPYKTHBHBIE Delllelidss I NepOTPHATIsS, B TOM
qHcIe ¢ yUeTOM OYepe(HOCTH, OKashlBalOTCsl 0c060 HeoOXOMHMBIMH NPHU
HPOEKTHPOBAHHU COOpPYZKeHHH JAsA CYypoBLIX I 0co60 CYpPOBHIX KJIIMa-
THYECKHX YCJOBHUIT.

Ilpn onenke 5ppeKTHBHOCTH apMHPOBANIHA HEOGXOAHMO YUHTBIBATh,
YTO apMaTypHbIe CeTKi JIOKAJAH3YIOT pa3BuTIie 06pa30BaBINUXCS TPELLIH,
a TakKXe INBOB-HAZDE30B, 3aJaBaeMBIX B COOPYIJKeHHH, a apMmarypa no-
BBIILAET TPEIHHOCTONKOCTL NOBEPXHOCTHOTO cJost GeToHa Ha 15—25 %.

5.25. CyUIecTBEHHYI POJb B DEryJHPOBaHHHM TEMIEPaTYpHHIX Iia-
NpsiKeHII HIPaloT WIBHI-HAAPeShl M NMPaBHAbHLIA BLIGOp TeMmeparyphl
3aMBEIKaHUS WIBOB, 03BO/AI0MUI B H3BECTHRIX nNpelenax H3MEHATL Ha-
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Puc. 51. Onpegenenve  npepenb-

Hofi pacTs:KUMOCTH GeTOHAa ¢ Yyue-

TOM TpajiieHTa TeMIepaTypHLIX Je-
dopmaunit



NpsIKEHHOE CcOCTOSIHUE KOHCTPYKIHH B HYXKHOM HanpaejeHHH. Tak,
OMOHOJIYHBaliHe 06bEMHBIX IHBOB HJIOTHH GeTOHIIpOBAaHHeM MO3BOJseT
TPOBOANTH €rc TIpn TemMDepaTypax 0OeToHa HMXKe >KCHAyaTai#onnofl,
uTo ofecneuppaerT HexoTopoe  DPeABapUTCIAbHOE ofxKaThe OeTOHHON
XAagKH.

Has oTsetcrsedunix cooPymequll peROMeHAYeTé HA3HATATL Teu-
nepa'rypy Janelkatg ¢ YyeTod ubLero [[il[lp SIAKEHHOIO COCTOSTHUA KOoU-
CTPYKUHH T UEALI0 ero BO3MOMHOLO Yiyuuledns u olecredenls Iau-
Gosibliell MOHOJHTHOCTH.

INpumepn pacuera x no. 5.1—5.23

Tpumep 49. Jaro. Pacuernas smiopa reMmmeparyphl (cM. pic. 51);
TeMlleparypa rpaxu pasta miuyc 4 °C, ra paccrosuun 10 cm remnepary-
pa 6erona paena napc 12 °C.

Tpebyercs onpepenuTs NPeAedbHYI0 PACTHNKHMOCTL OeToHa,
Pacvem. Pasnoctn temneparyp AT=

16
=19—(—4)=16°C; [o=75=1,6. Tipu

3

N
YKa3aHHOH pasHOCTH TeMnepaTyp H HpPH N
a==1.10—% pasHocTb TemmepaTYpHBIX Ae- g=757g |
(opmanuh O, =16-10-5, s
Tlo rpaduky puc. 50 kp=1,3;ans Ge-
ToHa Mapku M 250 no Ta6a. 38 egp=0,8X% .
X10—%. Torza no ¢opmyne (194) &= tp=-10% &
=0,8:10-8.1,3=1,04. 104, T o
TakaM 06pasoM, B paccMOTPEHHOM ; !
npHMepe NpH MaKcHMalpHOM KPYIIHOCTH AL LI

sanosiHuTens Jo 80 MM pacyeTHasm BeJaH-
wnna e = 1,04-10-%.0,9 = 0,93.10~¢  Puc. 52. K nprmepy 50
(cM. m 5.23).
INlpumep 50. ZJaro. DneMeHT BepTH-

Kanpuoro Tpybonposoza (puc. D2); BHyTpeHHEe JaBJeHUE BOALI ¢=
=75 Tc/M2; HATPYSKH ¥ Bo3JeHCTBHSA LJIATENbHHE; NONOJHHTENLHO Jeii-
CTBYIOT HM3MEHEHHS TeMiepaTypH: oXJaXKJAeHHe BHYTPEHHETO BOJOKHA
na [0 °C # yarpes Hapyxuoro pojiokna ua 20 °C (B npejenax Ceyenus
TeMIIepaTYpa H3MEHAeTCs 10 NuHefHOMY 8akouy; Getod mapku M 200;
apmarypa kaacca A-II; xaace coopyxenus I — by 1,25; coderanue
Harpy3oK OCHOBHoe —np==1.

Tpebyerca nogofpats NPONOILHYIO aPMaTYpy MO YCJAOBHIO IPoY-
HOCTH HOPMaJabHBIX CeuyeHHH.
len 8.1
Pacuem. Taxk Kak =57 = 3, paccunTHiBaEM pamy Kax

cTepsKHEBYIO cHCTeMy (pama ¢  mecTkiumu Bcraskamu). Or  JelicTBrs
BHYTPEHHEro IaBJAeHHsS BOIHB B JII0GOM crepskHe PaMbl HOJYYa€eM SMIOPH
cuaoBbXx QakropoB (puc. 53, a).

Ilpuuumaenm B mepBoM HPHOIMIKEHHH, 4TO KOHCTPYKIMA HETpEuiH-

nocrofikasa. Ilpn anurtenpHOM peHCTBMH HArpy30K B COOTBETCTBHH €
n. 4.19

1.2,78

B =0,2Eglg = 0,2-2,4.108 D) =7,87-10% rc.-M2%;

C=10,2E6F5=0,2.2,4.100.1.2,7 = 12,95- 105 Tc.
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Puc. 53. K npumepy 50

Q4 — 3MOPH CHIOBHIX (akKTopoB oT HelicTBHUSI BHYTDEHHero HAaBJeHHS! BOABl, 0 —

smioPpa HarufaollHX MOMEHTOB OT BO3AHCTBHS TeMNepPaTypPnl; 8 — CyMmMMapHLe

SMIODK CHJOBLIX (AKTOPOB; ¢ — SMI0PAa KecTKOCTefi: ¢ — OKOHYATEJNBHKIE 3II0PH
cHNOBHIX ¢aKToposn

PapHoMepHOe HarpeepaHpe 3aMKH yToil cBOGOAHON PaMbl HA BEeJHUH -
ti+1ts 20—10 . .
HY l4g="Tg =5 —=05°C He BH3LBaeT B Hell yCHJIHS.

PaccynTthiBaeM paMy ToJbKO Ha TPajHeHT TeMmepaTypbl o ToJ-
IHHe 3J1 €MeHTa, BhI3bIBaouil Uarnb crepxueii,

ATp t3—1, 20— (—10)
h h - 9.7 :11.1 C/M
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ATp
Yeuaua B pame, BBEI3BaHHBIe TeMrepartypoi, My

= —1.10-5.11,1.7,87-106 = — 87,3 1c'M

3HaK <«MHHYC» YKa-
3bIBaET, YTO PACTAHYTO BHYTDEHHEe BOJOKHO CTepXHs, T. € CO CTOPOHDI

HauMeHee Hal peroli rpanu (puc. 53, 6)
Qt:NLA:O.
CymMapHBle 3TIOPL CHIOBBIX (aKTOPOB mpuBejeHH Ha puc. 53, 6.
Tlop6upaeM npofoabpHYI0O apMmMarypy. B omnopHom ceueHun M==
=:497,3 1c-M, Np=304 1c, a=a'=0,15 ™, 7y=2,7—0,15=2,556 w,
It
fTV*:—-B—OI:I,GKL M>7—Q:1,35——0,15:1,2 M T.€,
ciyyall BHELEHTPEHUOrO PACTSKEHHS € GOJBIIIM 3KCIEHTPHLHTETOM,
2.7
e=¢y— 5 +a= 1,64——-—2——}—0,1520,44 M;
no ¢opmyae (57)

= hy— ]/ho 2katteNe _ o 55—

mgRupb
9.1.95-1.304.0,44
— 552 . > =0,07 ™,
VQ 55 1,15.900-1 M

Tak xak x=0,07 M<<2 a'=0,3 M, CKaTyi0 apMaTypy He YUHTHIBAEM
ITo ¢opmyane (93)
F meRupbx -+ kyneN
a =

maRa =
1,15-90-100.7 4 1,25-1-304. 103
= .75.9.7.108 = 145,5 cu? -

B ceuennn M=0 n Np==304 1c no Qopmyme (83)

, kaneN 1,25-1-304-108 .
Fa=Fy=5y,Ry = 2.1.15.2,7.108 = 61,1 n.
B uponetrHoM ceyenun M=117,7 tc-u

=304 Tc,

h
6= —e;—a=1,35—0,387—0,15=0,8[3 m

, h
¢ =g T

T. €. cayuall BHOUEHTPEHHOI'O PACTHANKEHHA ¢ MaAbiM 3KCUEHTPUIHUTETOM

a =1,354-0,387—0,15 = 1,587 wm;
no ¢opmyaam (89) u (90)

kyticNe’
Fq 1

1,25-1-304.108.1,587.102
= maRa (ho*“a’)

T,15-2700 (2,56 —0,15) 108~ o1 oM

6 3axk. 466
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F ’ kHﬂcNe

a =

1,25.1.304.10%.0,813.102
N = = 41,5 cm?.
maRa (hg — ') 1,15.2700 (2,55 — 0,15) 102

YrounseM XecTKocTh 1o gopmyaam (178)7u (L?Q).

B onoprom ceuennn By = (14 100p) 75~ L =

145,5 \ 1.2,78
=(1+ 100100.255)

—15 2,4-106 = 15,4.106 1c.M2.

B=0,5Bx=7,7-10% Tc-Mm2.
B ceyenuu ¢ M=0

61,1 \1.2,73
B=0,6B,= 0,5(1 - 100m>T2’4'106 =6,1.10% 7c.M2,

B nponernoM cevenun

0 o3l _\L12.7 . o
B = 0,58, = 0,51+ 100 {50735 | —38 ~ 2-4-108 = 6.47-105 rc.n2.

dropa KecTKocTeii NpHBefieHa Ha pHC. 53, 2.

YTouHsIEM MOMEHT OT H3MEHEHHS TEMIEPATyPH MO JJHHE CTEPXKHS
B onopuom ceuennn M3" =—1-10-5%.11,1.7,7-105%=—85,5 1c..M.
B nponersom cewenmn MYPO"'=—1.10 5.11,1.6,47-105=
=—71,7 TC'M.

OxonuaTe/ibibie 3UI0PH CHIOBHX (PaKTOPOB NpHBeReHH Ha pHc. 53, 9
Pacuernoe KOJHUeCTBO apMaTyphl NPHHHMAaeM:

! Ha omnope Fy=
=144 cm?% B nposere Fu=83,5 cM? m F, =39 cm*



IF'masa 2
KOHCTPYUPOBAHHUE APMATYPbI
JXEJIE30BETOHHBIX KOHCTPYKL M PEYHBIX
TUAPOTEXHUYECKHUX COOPY)XKEHHH
BE3 TIPEABAPUTEJIbLHOT'O HAIIPA)XEHWUS

6. CXEMbI APMHUPOBAHHUSA COOPY)XEHUN
OcHoBHBIE NONOKEHUS

6.1. CxeMBl apMEpDOBAaHHS COOpPYXKeHHH 3aBHCAT OT:

CTaTHYeCKMX YCJoBHH pPaCoTel COOPYXKEHMH;

THII4, HA3HAYEHHS U KOHCTPYKTHBHBIX OCOGEHHOCTEH COOpYIKeHHst
(MoHONHTHOE, COOPHO-MOHOMUTHOE MIH cOOpHOE);

NPUHSTON CXeMBl OPraHuBalUU NPOU3BOACTBA GETOHHBIX H Kejeso-
GeToHHBIX pabor;

OYepefHOCTH TpPON3BOACTBA paloT;

THIA NPHMEHAEMHIX apMaTYPHBIX KOHCTPYKUHME (DAKeTH, CeTKH,
apMokapKacel, apModepMbl, apMOGJIOKH U T. A.).

6.2. Apmarypy Kele300eTOHHBIX KOHCTPYKUHE pEKOMEHAYeTCs
npeiycMaTpHUBaTh NPeHMYLIECTBEHHO B BHAE aPMOKOHCTPYKIHE: apMo-
depM, apMONIaKeTOB, CBAPHBIX KapKacoB M ceToK. PekOMeHAyercs mpy-
MeHSITb NPOCTPaHCTBEHHLIE apMoKapKachl (apMOGJOKH), a TaK¥Ke apMo-
naHeJbHble NJIHTHI, COAEp’KaliHe YACTHYHO HJH NOJHOCTBIO paboyyio
apMaTypy JAaHHOTO KOHCTPYKTHBHOIO 3JEeMEHTa.

6.3. Ilpu BO3BeleHHH COODYKeHHH H3 MOHOJHTHOrO GeToHa s
APMHDOBAHHS TOPH3OHTAJBHEIX H BEPTHKAJbHBEIX 3JeMeHTOB PEKOMEH-
JAyeTcsi NPHMeHATb COOpHBE eJiedobeToHHEIE GajKH, NJIHTE, HeCyinue
apmodepMEl H apMOGJOKH, HAa KOTOpble HaBelllBaeTcs OnanyCka.

6.4. Ilpu BO3BENEHUH COOPYKEHHUsI H3 COOPHO-MOHOJHUTHOrO 6eToHA
C IPHMeHEHHEeM apMONaHeNbHBIX KOHCTPYKIHH apMHpOBAaHHe BepTH-
KaJbHEIX 5JEMEHTOB M IIePeKPBITHH CYLIeCTBEHHO YIPOIMALTCs, TaK KakK
BMeCTO apMogepM M apMOOJIOKOB TPUMEHSIIOTCS TIaKeTh! H CETKH, KOTOPLI-
MH apMEpYIOTCss popmoobpasyiollue Hecymiue IJIUTH H OankH.

Pexomenpyemble cxembl
apMHPOBaHUSs /1EMEHTOR COOPYXKEHHUS

APMHUPOBAHHUE ¢YHIAMEHTHBIX IIJ/IUT

6.5. ApMupoBaHHe GYHZAMEHTHHIX TJIUT PEKOMEHAYETCsS BHINOJ-
HATL MO TPEM cXeMaM:

| — pasgenbHOe apMHpOBAHHE HUXKHETO H BEPXHEro KOHTYPOB ILJIH-
TH (HJIM TOJILKO BEPXHero) B BHJIe ceToX (pHC. 54, a) uau B Bujie NaKeToB
B 3aBMCHMOCTH OT Ha3HAUEHHs IJIHTHI, MeCTOPACMOAOKEHHs] H Hecyllel
crioco6HocTH (pHC. 54, 6);

2 — oObenuHeHre B apModepmbl Bcell paGoyell apMaTypBI: OTOTHY-
Toil 1 pabouelt B HanpaBleHHH NONEPeK NOTOXKa pycaa. Pabouyio apma-
TYPy BJO/Ab IIOTOKAa ILeaecoo6pasHo BHITOAHATb B BHAe YKPYNHEHHBIX
nakeros (puc. 54, 6);
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Puc. 54. Cxewmnl APMUDPOBAHNS OYHIAMEHTHBIX IIJIUT

a — RBYCTOPOHHEe apMHIPOBAHHE CeTKaMu; 6 — OZHOCTOPOHHCE APDMHPOBaHHE

ceTKaMi (nakeTaMH); @ — apM: DOBaHHe (GYHAGMEHTHON TMJHTbh HA HECKaJbHOM

OCHOBAaHHUH mnakeramu H apmotbepmami; C — cerka: [TA — naker. $A-I' — apmo-
depma ropusoHranbHag: AB — apMoOJOK

3 — ofbenuuHenne B apModepMbl OTOTHYTOIT apMaTyphl U 4acTU pac-
yeTHOH apMmaTyphl B Hanpap/JeHHH nmonepek noroka. OcranbHasi yacThb
apmatypet (HollepeK MOTOKAa M BCsS apMaTypa BAOJbL NOTOKA) OOLENHHS-
€TCsl B MaKeTHl HJIl ceTKH (puc. 54, 8).

ITo cxeme 1 apMupyloTCs 3jeMeHThl NPH OTCYTCTBHH IONepevyHoil
apMarypsl.

ITo cxeme 2 apmupyloTcs 3JieMeHTH HeGosbllof BeICOTH. [lo cxeme
3 apMHpPOBaHHe OCYIECTBJSETCA MOSPYCHO, IIPH 3TOM OTCYTCTBHE BEpX-
Hell ceTkH, ycraHaBJaubaeMoll nepejy GeTOHIDOBaHHEM BepXHero fpyca,
ofecrmeyyBaeT JAydlllie YCJOBHA yKjaAKl GeToHa M CBoOoAHOE GETOHII-
poBaHHe HUZKeJIeNKaIlero spyca.

YcraHoBKa B 6/I0Ke apMaTyPHBIX H3[eMdHui (CeTOK, KapKacoB) R Opo-
nmecce GeTOHHPOBAHMs, Kak HPAaBuJO, AoNXHA OBITh HCKJAKOYCHA.

172



Has yno6crea 6eToHHpoBaHIA (IpoXoJa pa6ouuX C HHCTPYMEHTOM
1 nojavyn GeroHa) peKOMEHJAVETCS OCTABJAATL B RePXHHX CeTKAaX NpPOCBe-
Tl (0KHA) pasmepom 70X 70 cM u pacmnosaraTh HX B IIJJaHE B COOTBETCT-
BHH CO cXeMOH OpoH3BojcTBa padorT.

APMHUPOBAHUE BEPTHUKAJIBHBIX KOHCTPYKIUIT

6.6. BepTHKa/JBHEIE 3JIeMEHTHl XKeqe306eTOHHBIX KOHCTPYKUHI pe-
KOMEHJyeTcss apMHPOBATh MO CJAeLYIOUUM CXeMaM:

| — BepTuxasbHble apmodepMbl C TOPIBOHTANBHBIMKE apMoONaKeTa-
MH;

2 — ropusoHTaJbHEIE H HAKJOHHBEE apMo(epMbl C BePTHKaJbHLIMU
apMoIlaKeTaMu;

3 — apmo6i/okH, B KOTOPBEIX 00befuHsIeTCHA padouas apMarypa Beex
Hanpasiesuli (puc. 54, 6, paspes I-1);

4 — apmonaHeJsHd, BKJIOUaue pabouyio apMaTypy JABYX Hanpas-
JeHufl, crapeHHble apMONaHe I NJIH OJHOCTOPOHHHE B 3aBHCHMOCTH OT
rpYy3ONOLBEMHOCTH KPaHOB, ONUpalollHecss Ha BepPTHKAJbHEE apMo-
(epMBl HJII MOAKOCHL.

ApmupoBaHue BePTHKa/JbHBEIX 3JEMEHTOB COOPYIKEHHsI apMoIlake-
TaMH U3 cTepXHel AHaMeTpoM Oosee 40 MM IPOU3BOANTCS C YCTAHOBKOH
MOHTAXHBIX KOHCTPYKIHNH (KOJOHH), COJHHEHHBIX TPOrOHAMHU H3 YTOJI-
KOB MJH IIBeJJIEpOB, HA KOTOpPHE HAaBEeHIMBAIOTCH BEePTUKAJbHBIE IIa-
KETHI.

W3 mepsuix Tpex npemsmaraeMbix cxem 1, 2, 3 HaHayule# JJs mMac-
CHBHBIX BepPTHKa/JbHBIX 3JIEMEHTOB SIBJASETCS cXeMa apMIpOBAaHHA 3
C NpHMeHeHHeM apMOOJIOKOB, IIpU STOM BeC MOHTa¥HOH apMaTyphl
cocraBaser npumepHo 5—10 %, MOHTaxk KOHCTPYKLIN pe3Ko YCKO-
pseTcs IPHU MAKCHMAaTbHOM HCIOJb30BaHHH IPY30N04beMHEOCTH KPaHOB.

B cxeme | — apmupoBaHHe BepTHKAJbHEIMH apmodiepMmamii, MOH-
Ta)XKHas apMatypa COCTaBJsieT OpHEHTHpOoBOoYHO 12—15H %.

B cxeme 2 — apmupoOBaHHe TOPH30HTAJbHBIMI H HAKJOHHLIMH ap-
Mod)epMaMi, MOHTa’KHasi apMaTypa COCTaBJAsieT OPHEHTHPOBOYHO 18—
22 %.

ApMHpOBaHHe CIIaDEHHBIMH apMONlaHeJssMH 1O cxeme 4 obJaajgaer
JOCTOMHCTBAMH apMOOJOKOB M HCKJ0UaeT Heo6XOJUMOCTb BO3BELEHHSA
CHelHaJbHON omanyb6kHu M ee pacnanybJuBaHUA.

APMIIPOBAHHE MEPEKPHITIIN
M JAPYTHX TOPU30OHTAJIbHBIX 3JIEMEHTOB

6.7. BeroHHpoBaHHe NePEKPBITUI Heaeco06pPa3HO OCYILECTBASTH C
IIOMOIILBIO:

a) Hecymux CcOOpHBIX ese306eTOHHBIX 3JeMeHTOB (puc. 5b);

6) Hecymux apmodepM C NMoABeUIeHHOH K HIKHeMY Hosicy (epmbl
onany0Ko¥i MM OMOHOJHYEHHBIM HMMKHHMM noscoMm (puc. 56 u puc. |
u 2 npua. 11).

BosBeneHue mepekpHITHH Ha NOAJEPXKUBAIOIUX  Jecax JOJKHO
ObITh, KaK NPAaBHJIO, 113 NMPAKTHKH TIPOEKTHPOBAHHS H CTPOITENbCTRA
HCKJKUEHO KaK He?KOHOMIIUHOe M TPYAO0EMKOE.

6.8. Ilas BocnpuaTtnsa Beca GeTOHHOM cMecH NpI BO3BeleHiy Mepe-
KpbITHIl, 3a0pajibHbIX If NOAKPAHOBBHIX 0ajoK 3AaHHUIl IHIPO3JEKTpPO-
CTaHMMH ¥ APYIUX THAPOTEXHHYECKHUX COOPYIKEHUH peKOMeHAYeTCs
NpUMEHSATh HeCcylHe COOpDHBIE XKeJje300eToHnble 6aNKH TABPOROIC cede-
HHus (CcM. puc. 5b).
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Puc. 55. KOHCTpYKUHA COOpPHBHIX HeCYIIHX Keje306eTOHHLIX 6anok
TEBPOBOro cedeHHd

@ — TPl OTCYTCTBHH pabogell apMmaTyphl NONEpPEUYHOTrO HanpaBJedgus; 6 — npl

Hanmuuud Ppadouell apMaTyPH TonepedHoro HanpasJeHusi; / — cGopHas Ganka;

2 — ornopHoe peGpo Gaaku; 3 — BLIPABHMBARILHI cJyofi 2—~5 cM; 4 — pacnpe-

AenuTenpHas apmMarypa npu hg<< 0,5 M uau hﬁs 0,25 gepexp’ 5 — AONOJHK-

TeNbHEIl KapKac pacHpeieuTeqbHOl apMaTyphl, 6 — BaHHadg cBapxa
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Puc. 56. Hecymas apmodepma c mnoasemeHHOH K HHXKHEMY TIOsCY
onaayOkoH

1 — MecTa mopBeckH onady6ru; 2 — c¢Bs3u (#16 A-1 B ONOpHEIX ceYeHMHX W 0O
OCH CHMMETPHY;, & — onanyOKa
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Mpumenenne c6opHBIX KeaesobeToHHMX 6anok BechMa sdderThs-
HO, TaK KaK II03BOJI€T OTKA3aThCsl OT YCTPOHCTBA CNEIHMANbHBLIX HOJ-
MOCTeH M JlaeT BO3MOMKHOCTb COKOHOMHTER METaJll II0 CPaBHEHHIO C NpH-
MeHeHHeM HeCYIHX MeTaNJdHYeCKHX ¢epM ¢ OMOHOJIHYEHHBIM HUIKHUM
MOSICOM 3a CYET HCKJIIOYEHHS METallJla BeDXHHX MOfCOB, CTOEK M PacKo-
coB Qepm.

PacueT c60pHO-MOHOJHTHHX KeJe306eTOHHHX KOHCTPYKLHUH IIpo-
H3BOJHUTCS B COOTBETCTBHH ¢ nm. 3,85—3.88.

Ilpu HeoOXOAMMOCTH BHIIYCKM NPOAOJABHON apMaTyphl H3 cO6OpHOIR
6anKy HapallHBAIOTCSI B COOTBETCTBHH C pacuyeTOM Ha SKCIIYATAllHOH-
HBie HarpyskH.

Ilpu maauuum pacyeTHolt (paGouyeft) apmMaTypsl ApYroro HampasJje-
HHSl CTBIKOBaHHe 3TOH apMaTyphl OCYILeCTBJseTCsl CBapKo#, mepemyc-
KOM MJH NeTJIeBEHIMH CTHIKaMH. B sToM ciiyuae Mexxny GankaMH yCcTpau-
BaroTCs 3a30psl 10—25 eM, KOTOphie MepeKPHIBAIOTCS HHBEHTAPHBIMH Ha-
e bHHKaMH C YIJIOTHeHHsIMH. IIpH OTCYTCTBHME pacueTHOH apMaTypH
ApYroro HanpapJeHHsl pacHpeie/HTelbHas apMarypa CTaBHTCH B IIpe-
Aenax 10—15 % paGoueli npono/abHOR apMarypHl.

Banku pekoMeHAyeTcCsi yCTaHABJNHBATh Ha BRIPOBHEHHYIO IIOBepX-
HocTh. Ilmomans omupanus onpelessieTcst H3 pacyeTa Ha cMmatHe. [ay-
6uHa onuMpaHHa U3 YAoGCTBAa NPOM3BOACTBA paboT Ha3HA4aeTCs B Ipe-
Jenax 12—20 cm ¢ Kaxgo# cTOPOHHl GaJKH.

Jns uckM0ueHHS CKOJA NOJOK CGOPHBIX 3JeMEHTOB Ha Onopax CTa-
BATCH B Ga/NKax IO TPH XOMYTa H3 apMmaryphl Kiaacca A-I1J 10 MM ma-
rom 10 em.

[loBepXHOCTE KOHTaKTa JJIst AYYUIEro CleNieHHss CcOOPHHEIX 6aJokK
C MOHOJIHTHHIM GE€TOHOM peKOMeHAyeTcs  AejlaTh  LIepOXOBaTOit
(cM. Taba. 44).

6.9. Ec/iH Mo KOHCTPYKTHBHEIM ¥ TeXHOJOTHUYECKHM o006 paKeHHM,
DOATBEPXKJEHHBIM Ppe3yJbTaTaMH TEXHHKO-9KOHOMHYECKOro aHaJjusa,
BMECTO HeCYHIHX KeJe300€TOHHHIX G6a/loK OKaXKeTcs Lejiecoo6pasHEIM
IPHUMEHHTb “Hecymue apmodepMbl, HX pPeKOMEHAYEeTCSs PacCYHTHBATh B
cootBeTcTBHH ¢ 1. 3.85 u mpua. 11.

APMHPOBAHMHE CITHPAJIbBHBIX KAMEP U BOJOBOIOB

CoupanbHbie KaMepb

6.10. B saBucuMmoctH oT napamerpa HD (npoussefieHHe Hamopa Ha
JuaMeTp BXOIHOT'O CeyeHHsI CIMpaJbHOH KaMephl, NPOXOASIJEro uepes
HEeHTpP TSAKECTH [1eDBOH KOJOHHHI CTATOpa) COHPaJbHBIE KaMephl HMEIOT
Kpyrioe HJH TpameleHAanbHoe ceyenue., CTeHH H MepPeKPHITHA CIH-
palbHBIX Kamep TpaneleHJaJbHOrO CeYeHHA apMHPYIOTCS OTAEALHO B
CoOTBETCTBHM ¢ 1. 6.6—6.9.

6.11. CnupanrHEle KaMepHl JiJ1sl BHCOKOHANOPHBIX pajHasbHO-0Ce-
BBIX TYPOHH NOJAPa3[ensioTCA Ha cjaefyIollue TPH THIA:

NepBHli — CTajbHBIE, OTASTEHHBlE MATKOH NPOKJajKo# oT OeToHa
arperatHoro 61oka (puc. 57);

BTOPOIl — cTaJexene306eTOHHEe Ge3 YCTPOHACTBA MSATKOH NpOKAaK-
KH, B KOTOPHX cTajJbHas o00JIOYKA H apMarypHBIM KapKac BOCIIPHHH -
MalOT YCHJHS COBMECTHO ¢ GeTOHOM arperatsHoro 0Joxa (puc. 58);

TpeTHfi — CTaleXele306eTOHHbIE ¢ YCTPOHCTBOM MSTKOH NpOKJaaf-
KH B BepXHel 4acTH MeXJy GeTOHOM arperaTHOro 6JI0Ka H cTalexeseso-
6eToHHOH o6oJouKkoll (pac. 59).

6.12. CranpHaa cnupajbHasi KaMepa, LUeJHKOM BOCIIDHHHMAIOILAS
FHApaBJHYeCKOe JaBJeHUe, SBJIsSeTcs HauGosee IPOCTOH, HafeXKHOH M
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Piuc. 57. Cxema apMHPOBAHIsA CTaJbHON COHPaAbHOH KaMephl C Msr-
Kofi MpoOK.JaJ Kok

! — KOHCTPYKTHBHasi apMmarypa g 25 A-I1I; 2 — markas npokJsafka; § — cTanb-
Hasi ofosiouKa

S S i
N
§ “H
§8 i
B
| 'J
520 ?zﬁ - I 20 i
Y = h
A | \\ “"L - *‘4‘{

Pre. B8, Cxema apMHpOBaHHS Crajexee300eTOHHOM cnupaabHoOi
KaMepbl 6e3 MATKOH MPOKJAAKH

! — cratop TYpOuHB; 2 — JUcTeprHOe apmupoBaHue ¢ 25--32 A-II, mar 20—
25 cM; 3 — cTadbHas ofosoika; 4 — ApMOKapkKac

pPallHOHAJNbHON KOHCTPYKIHell IPH YCJOBHH BO3MOXHOCTH HMPHUMEHEHHU s
AJisl €e M3TOTOBJEHHS OObIYHBEIX cTajefi. B 3TOM THme cnupadbpHO# Ka-
Mephl arperaTHblil 6JIOK apMIpyeTcss KOHCTPYKTHBHO CeTKaMM H3 apma-
Typsl Kiacca A-II (cm. puc. 57).

6.13. B arperaTtunix O6J0KaxX cO cnupalbHONH Kamepoli cranexese-
306eTOHHOH KOHCTPYKLHH B MacCHBe 6JOKA YCTAHAB/IUBAETCS pacuer-
Has apMmaTypa, obecrnedMBamoilas JUMUTIPOBaHHOe TpemuHO0Opa3o0-
BaHHe B 6eTOHe H pacKpbITHe 1BOB GetonupoBaHis a0 0,3 mm. C aToH xe
LEeAbI0 II0 MepPUMEeTPY arperaTHoro 6/0Ka NpHMeHseTcs AMCIepcHoe
apMHpOBaHlie B BHJAE CIAPeHHBIX CETOK apMaTyphl CO CTEPKHSMH JHa-
mMeTpoM 25—32 MM H marom 20—25 mm (eum. puc. 58). Ot cranbHO# 060-
JIOYKH cTajlexkesNe306eTOHHOA CNUPabHON KaMephl HAa PACCTOSIHHH, pPaB-
HoM 4—6 auameTpam apmaTyphl, YCTaHABJAHBAaeTCs KOJblieBas apMary-
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Purc. 59. Cxema apMupoBanus craJe-
JKeJe306eTOHHON CIUpPaNbHOA KaMepbl
C MATrKOH INPOKJAJKOH

| — KOHCTPYKTHBHAA apmarypa: 2 — MAr-
Kas TNIPORAIRKa, 3 — crafibvuas oGONouKaA:
4 — eqe306eToHHOe  KOJbLO; & — TOpue-
Basl apMmaTypa. 6 — KoJbueBasi apMatypa

pa, 3aMKHyTast Ha ctatop TypOuHn. [lo MOBePXHOCTH XOJblepoll apma-
TYpBl YCTaHaBJduBaeTCs NpoJoJbHasA apMarypa. Ilnomagu cedeHus
KOJbLEBOH M MpPOLOJAbHOH apMaTyphl onpefessiorcs pacieroM. B cay-
yae MHOTODSAHON apMaTypsl PacCTosiHHe MeXAY psaaMH cTepXKHed NpH-
HUMaeTcsa paBHbIM 4—6 nliaMeTpam KOJAbUeBOH apMaTyphl.

K cratopy TypOUHB pHBApUBAIOTCS BePTHKAJIbHBIE CTEPXKHHU ap-
MaTyphl, sIBAAIOMIECSI OCHOBOI AJs (JopMHpOBaHHS apMOKapkaca Iuax-
Tl Typ6uHbl. Ecau maxra TypGHHBI HMeeT CTA/bHYIO OGNUIIOBKY, K Hell
NPUBAPUBAIOTCS aHKeDhl, 32ROJUMEE 33 apMoKapKac MIax THl.

6.14. )KesezoGeToHHas 060JouKa cTanexene300eTOHHOH CIHpaJ/b-
HOHl KaMmepBl ¢ MArKCH NPOKAAZKOH apMIPyeTCHd CETKaMH, PacrojoXKeH-
HBIMH OJHZ OT Apyroi wa paccrosinng 26—40 cm. Hikusig apMatypHad
ceTKa pacmoJiaraertcss Ha paccrossnu 20 oM oT craapHoifl 060AcUKM
(cM. pme. H9).

6.15. Bce apmaTypHBle CeTKIl, yCTaHaBJiHBaeMble HO INIepHMETPY
arperatHoro 6J0Ka B yraax, CONpsIratoTcsi Mexay co6oli, a Bep XHue ceT-
KH — C apMOKapKacaMi WaXThl TYpOHHDBI.

BeprukanpHble CTepXHHM apMoxapkaca KeNe300eTOHHOH INaxXThl
reHepaTopa 3aBOJATCS 3a TOPH3OHTAJbHBIE CETKHM BepXHeH IJIOCKOCTH
6J0Ka Ha paccTosiHHe, ofecneyuBaiolliee 3aleJKy LIaXThl reHeparopa B
MacCCHB arperatroro Gjioka.

Bonog ) abi

6.16. Typ6Gunneie TpyGONpOBOAB MOTYT GHITH CO CTANbHOM, Keie-
300eToRHO{l M cTajlexene306eToHHON 060J04KaMU.
B npunaorursbx I'2C 1 TADC HezaBHCHMO OT pacxofa BOALL pe-
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Puc. 60. Cxema apMHPOBaHHS CTa/exeNe300eTOHHEIX TPYGONPOBOLOB

a — BBIHOCHOro; 6 — BCTpPOeHHOro; I — pachpejenurelbHas apmarypa g 25

A-I1, war 50 cM; 2 — crajanHas o06oJ04YKa; 8 — pafoyass apmarypa, £ — apMmo-
Kapkac; 5 — KOHCTPYKTHBHas apMarypa g 25 A-II; 6 — yroakoBmie CBSI3H: 7 —

CEeKUHA NJOTHHB

KOMeHIyeTcs IPHMEHSTb CcTajneXkene3o6eToHHbIE TPYGONPOBOAH, 06-
Jagaiomye MOBHIIEHHOH HaleXHOCTBI0 H NOJTOBEYHOCTBIO {pHc. 60).

Tonmury craibHOM 0GONOYKH B CTajexele300eTOHHHX TpYGOmpo-
BOJAX peKOMeHAYeTCs IIPHHHMAThb MHHMMAJbHOH IO YCJAOBHSAM MOHTAXKA
H TPaHCHOPTHPOBaHHA. J[asa craibHON 0GOJOYKH DPUMEHAETCR JHCTO-
Bast cralb mapok MCr-3, M16C u 09I'C, a B KayecTse pacye THo#t apma-
Typel—cTanb Kaaccos A-IIT u A-Il.

Pacuer crasexkene306eTOHHEIX BOJOBOAOB NPOH3BOAMTCH B COOT-
BeTcTBuu ¢ m. 3.37.

6.17. CranexenesoberoHdrle TpyGonpoBoasl [ADC MoryT H3roTos-
JSATbCA HENOCPeJICTBEHHO Ha Tpacce HJ¥ MOHTHPOBATHCA OTHENbLHBIMH
CeKLHsIMH, GETOHHpYEMBLIMH B 3aBOACKHX YCJIOBHsX. B nepsom ciaydae
TOHKAas cTajJbHast 000J0UKa yCuauBaeTcss ABYX- HIAH MHOI‘OpH}IHOﬁ KOJlb-
HeBoH apMmartypol, B OTJAeJbHLIX TOYKaX NpHBApUBaeMOH K CTaJbHOH
oboJiouKe JJiSl MPHAAHUS elf HeO6XOLUMOH JKECTKOCTH B NEpHOJ TpaHC-
[OPTHPOBAHHST W MOHTAaXa, MJAA MNpeJOTBPAmEHHs NOTepH YCTOHUH-
BOCTH B MOMEHT 66TOHHp0BaHHH, asB 3a6€TOHI/IpOBaHHOM COCTOSIHHH -—
JJISl CONPOTHBJIEHUA CKOPOCTHOMY HOTOKY H 0GpasyiolleMycsi BaKyyMy
NP ONOPOXKHEHHOM BojoBoje. IIpH CTeHZOBOM H3roTOBJIEHHH OTAE/b-
HBIX 3BeHbeB pacKpenJieHHe apMaTypHOro Kapkaca Ha CTaJbHYI0 0Go-
JIOYKY MOXKET HE NPOH3BOJHUTLCH.

APMHMPOBAHHE IMAXTBl TEHEPATOPA

6.18. ApmupoBanue iaxThl reHepaTopa NPOUSBOAUTCA [0 KOHTY -
py ZABoiiHOA apMarypofi, ceTkaMH HJH apmoKapkacamiu (puc. 61).

B oTnenpHBIX HanGoJee HaNpsXKeHHBIX 30HAX NPH HEOOXOAHMOCTH
yCTaHABJNBaeTCS pacyeTHas nonepeyxHass apmartypa. Bokpyr orBepernii
B IaXTe YCTaHABJHBAeTCS JONOJHUTENbHAs KOMOEHCHPYWOIAs apma-
Typa B COOTBeTcTBHHM ¢ 1. 8.26.

C neablo MaKCHMaJbHOH HHAYCTpHANH3ALMH CTPONTENBHBIX PaGoT
apMHPOBAHHME IUAXTH JONYCKAeTCs HPOH3BOAHTL B BHJAE KOJBLEBOIQ
apMoKapkaca.
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Purc. 61. Cxema apMHpOBau¥s maXTh reneparopa

a -- pagpe3Ka KapkKaca Ha CceKnuHu (mmecTepKkH); 6 — CeKnusa Kapkaca (iecrepka);
I — HapyXKHBIH KOHTYD IIAaXTh; 2 — CTadbHOHi JHCT §=6 MM; § — BRINYCKH ap-
MaTypbl H3 MAaccHBa

IIpnMeHenne apMOKapKacoB IO3BOJISIET IEPEHECTH BCE OCHOBHBIE
paboTel 110 aPMHUPOBAHMIO HA apMO3aBOJABI, CBeJsd K MHHHMYMY MOHTAXK
B 6JIOKe IIPH o6ecnedyeHAH BBLICOKOTO K4YeCTBA M3TOTOBJIEHHS apmaryp-
HBIX H3JeJHuil.

Ha puc. 61 npuBesena cxema apMHDOBaHMS INAXTHl I'eHeparopa.

Kapkac H3roTOBAAJCH NOJHOCTHIO HAa apmo3aBoje, paspesalcs
Ha ImecTb yacTefl H B TAKOM BHJAE AOCTABJSJICSI K MeCTy MOHTaxXa.

OcHoBy KapKaca COCTaBJSJIH BepTHKa/JbHble (pepMbl, PacnoNomKeH-
Hble pajHasbHo uepe3 0,75 M IO OKPYXKHOCTH KOJbIA (PePMBI, COCTOSIB-
IIN€ U3 ABYX BEPTHKAJbBHBIX YTOJKOB, CKPeIlJeHHbX TOPH30HTAAbHEIMH
H JIHaTOHAJbHBIMH cBsI3AMH. K IMOJKAM BepTHKAMbHBIX YTOJKOB depM
HPHCOENHHSJAACh Ha CBapKe TOPH30HTaJbHA$ KOJblLEeBass apMarypa
KapKaca, K KOTOpOIi B CBOIO odepelb TOYeYyHOH CBApKOH NPHKpemJs-
Jlach BepTHKaJabHas apmarypa.

Hns oGecrieyeHnsi HeOOXONHMON JKECTKOCTH H HEHM3MEHAEeMOCTH K
CeKIlWsAM Kapkaca NIpu TPAHCIOPTHPOBAHHM I PUCOEJHHANACh JIONOJHH-
TeJIbHbie BPeMeHHBIe CBA3H, KOTOPHIe MOC/Ae OKOHUAHHS MOHTaxa Kap-
Kaca CHHMaJKCh.

APMHUPOBAHUE MACCHBHBIX KOHCTPYKLNM
WU TIOATIOPHBEIX CTEH

6.19. B maccuBHEIX GETOHHBIX KOHCTPYKIIHSIX THADPOTEXHHUECKHX
COOPYXKEHHH: MacCHBHO-KOHTPQOPCHHIX HNJIOTHHAX, B BHICOKHX apod-
HBIX H apOYHO-TPABHUTALHOHHHIX NJOTHHAX, MacCHBHBIX FPaBHTAIlHOH-
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HBIX YCTOAX NVIOTHH H TOAOBAX CYROXOAHBIX WAI030B—pacyeTHas apMa-
Typ4, KaK NPaBHJiO, He yCTaHaBJIHBaercH.

Hexmouennem $BASIOTCS OTA€JAbHBEe 3MeMEHTH: GHIKH, OTIOJOBKH
ILIOTHH, HOANOPHBIE CTeHb!, QYHIAMEHTHEE NJHTH H T. ., B KOTOPBIX
Tpebyercst pacueTHast apMaTrypa, KOHCTPYHPOBAaHHE KOTOpPOIl oCcylmecTs-
JIsieTCsI B COOTBETCTBHH C HACTOSIIHM PyKOBOICTBOM.

6.20. OTKpHITHIE MOBEPXHOCTH OGETOHHBIX COOPYXeHIH, IojBep-
ralomuecs OJHOBPEMEeHHOMY BO3AefiCTBHIO HM3KHX TeMIeparyp Hapyx-
HOTO BO3AYXA I NONEpEeMEHHOMY YBJAaXKHEHHIO U BHICHIXaHHIO B CYPOBBIX

Puc. 62. Cxema
&} 3 R aPMHpOBaHNA
NOANOPHBIX
[ cTeH
Q a — CeTKawmu;
S| M4 6 — apMoKapka-
p caMH
INSW. /i
1]
i
§ A’/I-Z__|
S AR
® (purcaman)
70 640
c7

KJIMMATHUCCKNX YCJIOBH#X, apMHDPYIOTCS CeTKOH M3 apMaTypwl KJaacca
A-T1 puamerpom 20—25 MM JAJsI TODH3OHTANBbHOIO HANPABACHHS H
npaMerpoM 16 MM — QIS BePTHKANbHOrO (HAKJIOHHOIO) HANpPAaBJAEHHUS,
warom 25 ¢M B KaxJIOM Hanpapsenuu. [ COODYIKeHMH, mpejHasHa-
YEeHHBIX AJS OCTaJbHBIX KJHMMATHUECKMX YCJAOBHE, AWaMeTp TOPH30H-
TaJbHHIX CTepXHell ceTKn pexomenayercd npuuumats 20 mM, a Bep-
THKANLHBIX (HAKJIOHHBIX) — 16 MM.

6.21. [loBepxHocTH KOHTaKTa GeToHA €O cKajolf, rPYHTOM 3acChl-
MOK, & TakKKe MeXKCeKUMOHHBIe LIBLI NOANOPHBIX CTeH, OJOKOB u OHI-
koB 3papnil T2C KOHCTPYKTHBHOMY apMHPOBAHHIO HE IIOAJIEXKAT.

6.22. B Kax/j0M KOHKDETHOM CJIYyuae IPH pEMIeHHH BONpPOca O
KOHCTPYKTUBHOM aPMHPOBAHHIH GETOHHBIX MACCHBOB HEOOXONHUMO MOJB-
30BaThCs «BpeMeHHBIM DPYKOBOACTBOM 10 KOHCTPYKTHBHOMY apMHpO-

11-633-76
I'ugponpoest. |

6.23. IloxnmopHuie cTeHB! DPEeKOMEHIYETCSI apPMHPOBAThb CBaPHBIMH
APMOKOHCTPYKIHMSIMH  (CeTKaMmu, KapKacaMH  HJH. apMo6JoKaMmu),
¢Mm. puc. 62,

BaHHIO GEeTOHHBIX TJOTHHY (
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7. TIPUHLUITBI NPOEKTUPOBAHHUA APMOKOHCTPYKLU M

O6umue ykasanus

7.1. Apmatypy mesne3CCETOHHHX KOHCTPYKLIMH peKoMeHAyeTcH
NPOeKTRPOBaTh B BHJAC YKPYNHEHEBIX OJOKGB H NPOCTPaHCTBEHHBIX
KapkacoB. Heo6xoAuMO CTpeMHTbcsl K YHHPIKAUMH apMaTyphel H 3a-
KITafHHX JleTanell, MUHEMATbHOMY KOJMYECTBY DasHHIX MapoK H JAua-
METPOB apMaTypPHOH CTaJM, THIOB AapMaTYDHBIX 9JeMEHTOB: CETOK I
KapKacoB, IIATOB NPOJOJBHBX M IONEPEUHBIX CTEpPIKHEH.

MonTaxuass apMaTypa B apMaTypPHBIX KOHCTPYKLHSX JOJIKHA
M2aKCHMaJBHO HCMOJNb30BATLCS B KAYECTBE PACYETHOH apMaTyphsl Ke-
Ae306€TOHHOI0 3JeMEHTa.

Hltyunyio apmarypy JIOMyCKaercsi NmpIMEHSTh JHUIb Kak Hc-
KJIIOUEHHE.

Ta6auma 40

W w
o= v =
i3

Uspenus (31eMeHTH) 3 § Hagenna (sneMeHTH) 3';5
£ €3
& a8
Apwmobiokn Ab Kapxkacel apmarypuble KP
A5 3JIeMEHTOB JKee30-
OETOHHBIX ~KOHCTPYKUHMH
IJIOCKHE
DepMbl apMaTypHbIE TOPU- QA-T
30HTAJNbHLIE
Qepmbl apMaTypHBIC Bep- DA-B
THKAJbHbBIE
Apxu A Kapxacel apMaTypHBEIE KII
Baskn b IJisi SJEMEHTOB JKeJIe30-
Banku ¢ynAaMeHTHEIE Bo GETOHHBIX KOHCTPYKHUH
IPOCTPAHCTBEHHEIR
BJjoku Tyuneaeil, kana- BT
JIOB, KOJIOALEB
Buiokn ¢$yHIamMeHTHBIE OB KomoHHE! K
Hsnenus apmartypHble MA O060/0YKH Ob
(KOMILTIEKT)
Uspenusa sakaajHble JJs MH [Makerst apMaryphste (ap- | TTA
BJIEMEHTOB KeJe306eTOH~ MOTIAKeTHI)
HBIX KOHCTPYKIH
Hspenns coequHuTeIbHBIR MC Cerxu apMaTypHble A5 C
IJISE BJIEMEHTOB XKede306e- 3JIeMEHTOB KeJe300eTOH-
TOHHBIX KOHCTPYKUUH HBIX KOHCTPYKUHI

IMpuvewanwue [as Mapok 3/eMEHTOB MOHOJHMTHBIX IKEJIe30-
GETOHHBIX KOHCTPYKIMHA HPHHUMAKIOT o00O3HaYe€HHS, NPELyCMOTPEHHbIE
taba. 40, ¢ JONOAHHUTENbHBIM muJekcoM M (manpumep, BM — Ganxu
MOHOJIATHBIE 2Kej1e306eTOHHLIE, KM — KoJIOHHBl MOHOJIHTHBIE).

181



7.2. TunmoBue u3geausi (SJeMEHTHl KOHCTPYKuuf) o603HAUANOTCH
MapKaMu, NPHCBOEHHBIMII COOTBETCTBYIOLIMMH CTaHAapTaMH, dYepTexa-
MH THIOBBIX H3JeNHH HJIM KarajgoramH. Eciu THIOBblE H3JeJHs HpH-
MEHS(IOT C H3MEHEHHAMH, HallpHMep C JONOJHUTENbHHIMH 3dK/aJIHEIMU
AeTalAMH, MEJKMMH OTBEPCTHSIMH, K MapKam, NPHCBOCHHBIM THIOBBHIM
usflenusM, A0oGaBAAOT GYKBEHHHE HHJEGKCH B aadaBuTHOM NOPALKE,
Hanpumep ®b 6—4,a — 610kH (pyHAAMEHTHBIE.

Herunopnie 13pennss ©603HA4aloTCsl MapKaMH, COCTOSIIHMH I3
6yKBeHHBIX oGosHaueHull usjeqnit B cooTBercTBHU ¢ Taba. 40, ¢ go-
GaBjleHUEM [OPSIZKOBOrO HOMEpPA B MpefieNax JAaHHOro 0GO3HAMCHUA,
HanpuMep Ganakn Bl, B2. HeTunoBeie H3JeJdHs B HECKOJBKHX HCIOJI-
HEHMSIX, HMEIONMX Pas3/Iiuns, He BJIWSAIONIEe HA UX OCHOBHYIO XapakKre-
pPHCTHKY, 0GO3HAYAIOT TEMH K€ MapKaMH, YTO M W3JeJHs B OCHOBHOM
HCIIOJIHEHHH, HO ¢ Jo0aBJaeH¥eM OYKBEHHBIX HMHJAEKCOB, HAalpHMEp
bl.a, B1,6.

7.3. Tunsl apMOKOHCTPYKIMH AOJKHEl HA3HAYaTHCS C YYeTOM IIPH-
HATOro cnocofa NpoM3BoAcTBA padoT M ofeclneyHBaTb BO3MOMKHOCTb
MEXaHH3NPOBAHHOH mMojaun GeToHa M TINATENbHOH ero IpopaGoTKM.

7.4. Tlpu npoeXTHPOBAHIH apMOKOHCTPYKUHH BCeX BHA0B AOJKHBL
6LiTh OofecneueHb! BOSMOZKHOCTL BOCHPHSITUS MMH PacueTHLRIX HAarpy3okK
It HEH3MEHAEMOCTb (3KeCTKOCTb) KOHCTPYKINKH NPH HX TPaHCIOPTHPOBA-
HHUH, MOHTaXe H B mpollecce YKJIaiK# GETOHHOI cMecH.

7.5. Unenenue apmaryphl JiIsi 06pasoBaHHS aPMOKOHCTPYKIMH
DEKOMEHZyeTCs IPOM3BOJAUTbL IPEeHMYINeCTBEHHO BJXOJb OCHOBHBIX
paounx crepxkHeill, 10 ocaM OHOp, a B INpoJeTe — [0 CEUeHHSAM,
rie fefiCTBYIOT MHHMMAJbHBEE H3THGAIOUIHE MOMEHTHI.

Orpanuuenne pa3MepoB apMOKOHCTPYKIui pasmepamu 6sa0ka Gero-
HHpOBaHMs He obsizaTenbHo. [lo coobpaxkeHusiM NPOU3BOACTBA paGor
JOMYyCKaeTCsl INPHMEHATh apMOKOHCTPYKIMM, HNepeceKaloniue CTPOH-
TeJLHBlE BB MeXAy GJIoKamu GeTOHHPOBaHHA.

7.6. Dopma apMOKOHCTPYKLNI, X pa3Mepbl W BeC AOJXKHL YBA-
3BIBATbCA C TEXHOJOTHEH H3TOTOBJEHHA, VYCJOBHSIME TPaHCIOPTHPOBA-
HIfl M MOHTaXa, T.e. IPY30NORALEMHOCTbIO KPaHOBOro 060pyXOBAHUS
M TPAHCUOPTHBIX cpeJcTB. [Ipu IpPOEKTUPOBAHHH APMOKOHCTPYKHHH
ClefyeT MPeAyCMATPUBATE KAK MOXKHO MEHblue CBAPKU TIPH MOHTAXKe B
610kax GeTOHUPOBaHHWs, BO3MOXHOCTh CKOpeHIiero OCBOGOXKACHHS
KPaHOB MOCJe MOfaull apPMOKOHCTPYKUIH JJsi MOHTaxa, ofecredeHue
VCTONUMBOTrO MOJOMKEHHST apMaTypul B 6JokaX GeTOHHPOBAaHHS H Heob-
XOAuMble YHo6CTBAa NMPH BHIIOJHEHHH Pabor MO WOAroTOBKEe GJOKOB
H ykJajgke GeToHHON cMecH BHOpaTopamH.

Henecymue apmoKoHCTpyKumn

7.7. Henecymue apMOKOHCTPYKHIHH (makeTel, CeTKH H apmokap-
KACH) — pPEKOMEHJAYeTCs NIPHMEeHSThL B TeX GJoKaX 6eTCHHDOBAHHA, THAE
onany6ka nonsepraercst Juilb COKOBOMY AaBJeHUWIo CETOHHOH CMeCH
1 He Tpe6yer ycrpoiieTBa JiecoB M APYTHX MOAJEPIKHBAIOIIIX KOHCTPYK-
HHH, T.e. B MacCHBaX, TJHTAX, He NEDPEKPHBAOIIHX IPOJETOB, —
IETax ¢GpaTéeToB, NOHYPOR, pucbepyM; B 6bKaX, YCTOAX, BOAOCHIBAX,
ONOPHBIX KOHYCaxX H WIIHHAPAX U B APYTHX NOAOOHBIX COOPYXKEHHAX.

7.8. QopMbl apMOKOHCTPYKIUIl JOJXKHE 06eClieuHBaTh BO3MOXK-
HOCTh COOPKH H CBapkKH (COeJHHEHHS) IJIOCKHX H NPOCTPAHCTBEHHBIX
9JIEMEHTOB N0 BO3MOMKHOCTH 6e3 X KaHTOBKH.

182



IMAKETbI U CETKH

7.9. ApmarypHrle nakeThl COCTOAT H3 paGouux CTepikHell, pacmo-
JaTaeMbBlX [apadJesbHO B OJHOM HANpaBJeHHH U COEAUHEHHLIX ITOTe-
PEeYHBIMH MOHTAXKHBIMH 3JEMEHTAMH 3JeKTPOCBapKOii.

Paccrodaune mMexay paGoyHMHU CT€PKHSIMH MOXeT OBITh B nmpejesax
100—600 mm.

J1s u3rotoBjeHHs aPMATYPHBIX NaKeTOB H3 CTePXHEBOH apMmaty phl
peKoMeHyeTcss TodedHasl KOHTaKTHast cBapka. IIpm pydyHoil cBapke B
KayeCTBe MOHTAXKHLIX 3JIEMEHTOB 3KeJaTeJbHO INPHUMEHEeHHe YIJIOBOM
HJIM WIBeJJIEPHOH cTaJjH, 4To ofecneyyBaeT GOJbIIYIO NMPOYHOCTH I H
cBapKe mepecedyeHHI «BKpecT».

7.10. MakcumanbHble pasMephl apMaTYPHEIX HAKETOB ONpene/dioT-
€51 yCJIOBHSIMH TPAHCIIOPTHPOBAHNA H MOHTaXka B GJioke 6ETOHHPOBAHHA,

JAUHA NaKeTOB W3 YCJNOBUS jponyckaemofi TWGKOCTH WX NpH MOH-
Taxe He jnoJxHa npepeimars 400 d u 20 M.

Ilpumenenne naxeroB wWHPHHOH Gosee 3,2 M He PEKOMEHJIyeTCd .

7.11. TlonepeyHsle CBA31 aPMOIIAKETOB DEKOMEHAYETCSH BHIIIOJHATD
U3 YTOJKOB HJH apMarypHOH crafi.

PaccrossHue MeX[y CBf3siMH JONYCKaeTCsl NPUHHMATb pPaBHEIM
100 d u He Gosee 500 cm. CTep:kKHU IaKeTOB IPHBAPHBAIOTCS K YTOJ-
KOBBIM CBSI3SIM HA NOJIHYIO JAJAHHY npHMEKaHusa. [Tog6op cedenus yroua-
KOBLIX CBfi3efi jonyckaercs NpOW3BOAuTH Mo TaGa. 41.

IIpn puamerpe apMaryps makeToB meHee 50 MM JomycKaercsi mpii-
HHMaTb CBA3H W3 apMaTypHOI CTajJH [IHaMETPOM, PaBHBIM INOJOBHH e
AuameTpa pafouedt apmaTypH.

Ilpu anune nakeroB Gojee 4 M B Hayaje H KOHIE IAaKeTa pekKo-
MEHAYeTCHd YCTAHABJHKBATL JHMArOHAJbHLBIE KPECTOBbIE CBA3U-PACTS KKH
M3 CTepXKHeH apmarypsl J 12 MM, KOTOpHe IPUBapHBAlOTCs K KaXK I0MYy
CTEPKHIO TOYeUHOH cBapkoii.

DBoJsiee pannOHANIbHO NpHMeHeHHe PYJOHHHIX [aKeTOB Ha HaKJaf-
Kax H3 moJocoBoll cranu tojunuot §=3—5 MM, uTO HO3BOJsIET yBE-

JUYHTh HX IIHUPHHY H HCKJIOUWTD NOBPEXKJEHHEe CTepXKHell mpu TpaHc -
NOPTHPOBAHHH.

7.12. Ilpu NpCeKTHPOBAHMYM CETOK CJejyeT YUMTHBaTh TpeGoBa-
Hudg yHHbuKauuy raGapHTHBX pa3MepoB, I1AroB, AHAMETPOB MPOLOJb-
HOM H nonepeunofl apMaTtyprt. CeTKH AOMXKHB! OHITb yAOOHB AJst TPAHC-
IOPTHPOBAHHES ¥ YKJAJAKH HX B 6JI0K GETOHHPOBAHHUS.

7.13. [N M3roTOBJEHUS CBAapHBHIX CETOK C HCMOJb30BaHHEM KO H-
TaKTHOMH ToueuHoil CBapKH mpuMeHsieTcss apmarypa kJiaccoB A-1, A-II,
A-I11. Jonyckaercsi cBapka crepiKHed IPH JIIOGHIX COYeTAHMSX YKa-
33HHHX KJaCCOB apMaTypHOH craJtH.

7.14. B cerxax ¢ HopMmupyeMOil HDOUHOCTBIO KpPecTooGpasHBIX
coefMHeHHll, HANPHMED NPHHEMaeMBIX JJ5 apMHPOBaHHUS GajoK, CBAp-
K& BCEX MECT NePeCeUeHHs CrepxkHeH (y3iaom) ofasaTenbHa.

B cetkax ¢ paGoueli apmarypoil nepHoOLHYECKOro npoduis, npume-
HSIeMBIX [ apMHPOBaHHUS IJMT, JOUYCKAETCS NPeAyCMATpPHBAThH CBap-
Ky He BCeX nepeceueHnii crepxkuell, npH 5TOM JOJXKHH GHTb CBapeHH!
BCe nepece4eHUs CTepxHeH B ABYX KpalHHX pAjax 1o MepUMeTpy cer-
KH, OCTaJpHbIe Y3Jbl MOTYT OBITh CBapeHBl Yepe3 y3eJj B IUAXMATHOM
nopsaxe.

7.15. B 3aBHCHMOCTH OT HasHaYeHHS apMaTypHBIX CETOK, KOH-
CTPYKTUBHHIX ocOfeHHOCTel AueliKH CeTKH MOFyT MMeThb GopMy KBajipa-
TOB HJIH NPAMOYTOJAbHMKOB C OTHOIIEHHeM cTopoH 10 1 : 4. Crepxunu
MCHDBLIEro JHAMETPA pacrmojiaralT e BAOAb KOPOTKON CTOPCHBI CETKH.
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M BEPTHKAJbHBLIX 3AEMEHTOB COOpyKEHHIT,

Kene306eToHHBIX TJIHT,

Kpeusnennl HanoPHBIX OTKOCOB 3eMJASHBIX nA0THH, GOAHLGBOK KaHa-
JIOB, TOANOPHEIX CTE€H.
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Puc. 63. CxeMa pacHoJIOKeHHs IORAEPKHBAOUWNX KOHCTPYKIHH

[/ — makeTel pPacueTHOll apMaTypnl (OPHBAPUBAIOTSS dYepes OAHH K DHIRNSIM);
2 — naxKeTs PAacCHpefeNHTeNBHOH dpMaTypbl; 8 — pHreJid H3  IIBeJIepOB; 4 ~
CTOMKH H3 YrOJIKOB; 5 — CBSI3H; A — paccTosgHHe MeXAY YIOJKaMH BROJb apMoO-
[HaKeTOB PacUYeTHOH apMaTyphl (MeXAY PHTeasiMi H3 mBeJJepoB); B — paccTosiHHe

MeXAy YLoJKaMH [Monepek yxJ/JaAblBAeMbIX dPMONAKETOB DACUETHOH apMaTypbl

7.16. B creHaX ceTRH M NMakKeTbl MOTYT YCTaHABJIBATHCHA B IPCEKT-
HOe TMOJIOZKEHHE C MOMOILbI0 MHKCATCP OB Au60O HaBellUBaTbCA Ha apMo-
GepmBl, eCJH moCJaeHHEe MOIYT GHITh GOGOCHOBAHDBI PacueTOM.

Ha paGounx ueprexax apMatypHBIX n3jeanil u B cayuae HecGxo-
AIMOCTII HA YepTexaX COIIIX BUJOB apMHPOBaHHSA KeJe306eTOHHBIX
3JEMEHTOB NMOKa3LIBaeTCs pacHoJjoKeHIe MOIACPKIBAIIIKX KOHCTPYK-
uuii (pruKcatopos) AJs BePXHHX CETOK M HAKETOB, 4 B CHeUUdUKAIHAX
NpeayCcMaTpUBACTCA Pacxof CTaJH HA HX H31'0TOBJeHHe (prc. 63 H
Taba. 42, 43).

Tabauma 42

Huamerp d, 20| 25| 28| 32 36| 401 B50| 60| 70
MM

Paccrosinue A, 275 | 300 | 330 | 360 } 375 | 400 | 440 | 490 { 520
cM
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Tabaunuma 43

n-“l,j é-u: PazMep yroska Aasi CTOIKH B 3aBUCHMOCTH

g&Z a5 OT BEICOTHI £, CM

£~ ° | = | 400 350 300 250 200

Tx s 0 2 E(

100 800 12 70X6 | 63X6 | 63X6 | 63X6 | 45%5
600 8 70X6 | 63X6 [ 63X6 | 45X5 | 45X5

200 600 12 70X6 | 63X6 | 63X6 | 63X6 | 63X6

500 10 70X6 | 63X6 | 63X6 | 63X6 | 63X6

600 16 80X8 | 80X8 | 70X6 | 70X6 | 63X6
400 500 14 80X8 | 70X6 | 63X6 | 63X6 | 63X6
400 12 TO0X6 | 63X6 | 63X6 | 63X6 | 63X6

500 16 90X9 | 80X8 [ 80X8 | 80X8 | 70X6
600 400 14 80X 8 | 80X8 | 70X6 | 70X6 | 63X6
350 12 80X8 | 80X8 | 70X6 | 63X6 | 63X6
300 10 80X 8 | 80X8 } 70X6 | 63X6 | 63X6

450 16 90X9 | 80X8 | 80X8 | 80X8 | 70X6
800 400 16 909 | 80X8 | 80X8 [ 70X6 | 70X6
350 14 909 | 80X8 | 80X8 | 70X6 | 63X6
300 12 80X8 | 80X8 | BOX8 | 70X6 | 63X6

400 16 90X9 | 80X8 | 80X8 [ 80x8 | 80X8
1000 350 14 90X9 | 80X8 | 80X8 | 80X8 | 70X6
300 14 80X8 | 80X8 | 80X8 | 80X8 | 70X6

370 16 90Xx9 | 90X9 | 90X9 | 80X8 | 80X8
1200 350 16 90X9 | 90X9 | 90X9 | 80X8 | 80X8
300 14 90X9 | 80x8 | 80X8 | 80X8 | 70X6

7.17. CThiKOBaHue crepKHeH CBAPHBIX CETOK B GJIOKe GETOHIPO-
BAHUS TIPOU3IBOAUTCA B COOTBETCTRMH ¢ nn, 8.51—8.59. B cerkax Bo
BCEX CJOYYasX DEeKOMEHIYeTCs HMeThb
CTepKHH He O6oJsiee JABYX JHAMETPOB,

7.18. CBapHble ceTKH, Kak Mpa-
BHJIO, HPHMEHSIOTCH €O B3aMMHO Nep-
NeHAUKYJASAPHEIM DACIOJOXKeHIeM pa-
604NX H pacHpefeHTeNLHLIX CTePK-
Hell U 6e3 KPIOKOB HA KOHI(aX.

Puc. 64. Csapnaa ceTka ¢ THYTHIMH
CTEPKHAME
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7.19. Cpapuble ceTKH ¢ THYTBIMH cTepxufMu (puc. 64) npu cru-
6aHuMM nocJie CBapKM BRINOJHSIOTCH TakKHM o6pasoM, 9rto6H MecTa
CBapKH HaxoJWJIuCh BHe IIpeje/ioB 3aruba H He GJauxe 3 d or ero
KOHIIOB.

APMOKAP KACHI

7.20. ApMoxapKacel KOHCTPYHUPYIOTCS H3 pabouux crepiKHel, pac-
IIOJIOXKEHHBIX Yy IpaHell 5/71eMeHTAa M CBS3aHHBIX MeXJy Co60H KOCHIMH
VT TONepeyYHLIMI CTePIKHAMY, HEOOXOANMBIMH 10 CXeMe apMHPOBAHHA,
a Takxe IonepeyHpIMH CTePXKHSIMU, 3aMEHSIOIUMY ONAJTyGOYHble TAXKH
HJH MOHTAaXKHBIe CTOIKH, NOAJepPXKHBAIOLIIIE apMATYpY.

7.21. Cxema BepTHKaJbHBIX aPMOKapKacoB B CTeHaXx JOJKHA ofec-
neYuBaTh BO3MOXKHOCTb KPEIJIEHHS BePTHKAAbHON ONaNyOKH K MX y3-
JaM 6e3 Tsked. CBapka apMOKapKacoB ¢ BBIMYCKAMI K3 HIKeJeXKamero
feToHA MJM 3ajlesKa B HHUXKeJjexauuil 6eToH o6f3aTenbHa.

7.22. B ojHOoM TJIOCKOM apMaTypHOM XKapKace pPeKOMEHAYeTCS
IPUMEHATh HPOAOJIbHEIC CTEPKHH He oJlee IBYX Pa3JINYHBEIX JMaMeTpoB,
a HollepeyHble CTEPXKHH -— OZHOTO JAHaMeTpa.

7.23. CBapHBle KapKacH JAOMKHH OHTb, Kak NPaBHJIO, CBAPEHH
BO BCEX TOYKAX NepPeCeyeHUs] NPOJAOJbHHIX H IONEPEUHbIX CTepHeH.

7.24. TlpocTpancTBeHHBIC KaDKachl CJefyeT KOHCTPYHPOBAaTh JO-
CTaTOYHO JKECTKHMH A8 BO3MOMKHOCTH HMX CKJaAHDOBAHHS, NepPeBO3KH
U CcoGJIOfleHHS NPOEKTHOTO MOJOMKeHHS B 6Jioke GeroHnposaHud. [Ipo-
CTPaHCTBEHHAA KECTKOCTh KapKacoB ofecrneywBaeTcs IOCTAHOBKOI B
HeOOXOAMMBIX CJyYasgX CBsi3ed Ha CBAapKe B BHJE JHArOHAJbHHIX
cTep:KHeH, NMAAHOK ¥ T. 1.

Hecymue apmMoKOHCTpYKUMH

7.25. TlpumeHeHNle HeCYHMX CBapHBIX apMOKOHCTPYKIHH, copep-
)Kamux pafouylo apMartypy H BOCHPHHHMAIOUWIHX IPOH3BOACTBEHHBLIE
Harpy3kH (OT Beca CBeXeYJAO0XKEeHHOro 6eTOHA, CTPONTENbHBIX MeXaHHu3-
MOB, TPAHCIOPTHBLIX MalWMH M T. I.), AONYCKAaeTcd B Cjyuae, Korja
1esecoo6pasHoCTh TAKOIO 1ICIOJAb30BAHWA MOATBEPKAAETCS TEXHHKO-
9KOHOMHIYECKHMH pacyeTaMH HO CPaBHEHHIO CO COODHBIMHU KeJe306eTOH-
HBIM{ 3JIeMEHTaMH.

YBenyeHHe NJOMAAIl CeyeHNs apMmarypbl, OnpejesqeHHol pacye-
TOM Ha8 9KCIJIyaTallMOHHbIE HATrPY3KH, A5 BOCHPHSITHS HATPY30K
CTPOHTEJILHOIO IepHOAAa He JolycKaercs.

7.26. Hecymue apmaTypHble KOHCTPYKHIHH INIPeJACTABJSIOT CoGoIll
pemeTyaThle CBapHHE 3JIEMEHTH!, COJ4fal0liie NPOUHOCThI0 H KEeCT-
KOCTBIO, AOCTATOYHOIl NS BOCIPHATHS BCeX HATPY30K, JNEHCTBYIOIHIX
Ha CeTOHHpPYeMYIO KOHCTPYKIUIO 0 NOJYUYeHHsI 6eTOHOM Heo0XOAHMOI
I PCGYHOCTH.

7.27. TlpoctpaHcTBeHHBIe apMotepMHl OGBEAUHSIOT B cefe  [Be
I lockue depMe H Gosee. C 1uesbio ofecrnedeHnsi 2KECTKOCTH U I'eOMeTpH-
yecKOH HEH3MEHEeMOCTH apModepM AJisi OCHOBHBIX 3JIeMEHTOB (CTOEK
u mosicoB), paboTamumux Ha cKaTHe, LeJecoob6pa3HO NPHMEHSAThL CTalb
TPOXaTHEIX Npoduael, KOTopas BKJAOYAeICsT B pacyeTHbIe CeueHHs
pa6oynx crep:KHell apmMaTyphl IIDH TPOYHOCTHOM pacueTe Kejesofe-
TOHHBIX 3JICMEHTOB.

7.28. Hecymue apmodepMbl peKOMeHAyeTCs IPUMEHATE NI apMH-
POBaHHA OT/eJbHBIX 0aJOK, KOJOHH, KOHCOJeH NOANOPHEIX CTeH, Obl-
KOB, YCTOEB H JPYTHX MACCHBHBIX COOpYIXKEHHUH.

187



7.29. ApmodepmaM pexoMeHAYeTCS TPHAABATL HOPMY U DasMepH,
COOTBETCTBYIOLIHE CEUeHHIO Kese300eTOHHBIX 3JeMEHTOB.

Pacitonoxenue crepxHell B apModepmax JOMKHO COOTBETCTBOBAT b
netecoo6pasHoOMy HX HCITOML30BAHIO B KeJde300eTOHHOM  CEUeHHUH .
HanpiuMep, B pemerxkax ¢epM peKOMEHJAYETCH HUCXOASIIHE PacKoChl
HCIIOJNb30BaTh B KaueCTRe pacyeTHOIl nonepednoll apMmaryphl Keleso-
GeTOHHOT O /eMeHTa.

7.30. Tlpu HasHayeHHH CeueHHI 3/JEMEHTOB APMOKAPKACOR peKO-
MEHIYEeTCS BBLIMOJHATE BCE PACTAHYTHIE 3JEeMEHTh H3 KPYraol apmaryp-
HOM cTaJjy, & cXKaTble 3JEMEHTH — H3 YIOJNKOBOIl (npoduapHo#) crani.

HepacuerHble 3JeMEHTH PEIICTKH HEOGXOANMO CTPEMHTHCH BLITTOJI -
HATL H3 CTep:KHeBOH apmaTypHOIl CTaJH.

CrepXHH HECYLIHX JerkKinx apmodepM JOJIKHB GHITh mpeuMyLiecT -
BeHHO OAHHOYHBIMI 13 KPYrJaofi apMarTypHoH crand. B kpynHex ap-
mModepMax, A CXKATBLIX NOSCOB H CTOEK, JONYCKAKTC CTEpPXKHH CO-
CTABHBIX CEUEHWM H3 KPYTJIOH cTajJu M CTaJd NPOKATHLIX npodwu.ieii.

7.31. B apmodepmax peKomeHAYyeTCA IPHUMEHSATb yY3JH C HEHTPAJb-
HBIM NPUCOEJAHHEHHEeM pPacKOCOB H CTOEK K mosicy (cm. puc. I u 2
npui. 11).

7.32. Tlpucoepnuenne pemerTkd K noscam depMbl B BHJE 3MelikH,
KaX MpaBIJO, OCYIIECTBJASETCSH JBYCTCDOHHHMH CBAapPHBIMM IIBAMH,
PacCYHTAHHBIMH HAa Pa3HCCTh YCHJKH B CNeXHBIX NMaHenasix nosica. Pas-
peska cTepxHell B BepIlHMHE BOJHB 3MeHKM He Jonyckaerca. CTBIKM
3MEeHKH JOJKHBI JeJaThCsi BHAXJECTKY H pAacHoJiaraTbCsi Ha NPSMBIX
yuacTKax.

7.33. IlpucoeanHeHne cTepxKHeH DPeEIIeTKH K INoscam apModgepMbl
¢ acoHKaMH peKOMeHAyeTCsl TOJALKO IJis HaHboJee OTBETCTBEHHBIX He-
cywrnx apmogeps. Pasmepsl QacoHKH [TOXKHB ofecneynBaTh paBHO-
APOYHOCTh €e C NMPICCeLHHAEMBIMU CTEPXKHAMH, CUHTAA O BalMeHbIle-
My H3MepeHHI (GAaCoOHKHU.

7.34. Cpapuble wmiBH, IPUCOEAHHAWIIHNE (ACOHKY y3Jda K NOSICHO-
MY CTEeP’KHIO, PacCynTLBAIOTCA Ha YCHJAle, PABHOE PASHOCTH GCEBBIX
YCHJIUIT ABYX CMEXHBIX aHeJeH, pasjenseMblX JAaHHLIM y3JO0M,

7.35. BepTuxaipuble apModepMbl IPHMEHAIOTCH 15 apMIPOBAHKSA
KOJICHH, INOANOPHBLIX CTeH, OHWKOB 1 T. A.

B oraenbHBIX cayyagx apMmodepMbl MOTYT OLIThb HCIOJIb30BaHBL
AJIST MOHTAKa HAa HHX MOCTOSHHOrO 000PYROBANKS 10 GeTOHIPOBAHHA
KOHCTPYKIHH.

7.36. Tlpu BoicoTe TOPH3OHTAIbHOII apModepmsl menee 1/8 ee
npoJera AONYyCKaeTCs NPlAaBaTh apMopepMe KOHCTPYKTHBHBLIH CTPOH-
TEJbLHBIH MOABLEM.

[Tporn6 apwmocepmsl JAOIycKaeTcsl ONpelensitb NpHOJIHKEHHO,
NPHHHMAass MOMEHT HHepHHHN apModepMBl IO CeUeHHIO HOSCOB, PACCTONA-
HHe MeXJy KOTOpPBIMH IPeAnojaraercst HeH3MeHHBIM.

7.37. B 6ankax-creHkax BHCOTY apmodepM JACTyCKaeTCsl HasHa-
YaTh 3HAUMTENBHO MEHbBIIE BLICOTHI 0aNKH-CTeHKM, Npuuem apmodepma
pacnosiaraeTcst B ee HUKHeH 3oHe. IIpH 3TOM pekoMeHIyeTcs nenaTh
CTPOUTEADbHBIH [IOB B GETOHE HAJ BEPXHHM IOsicoM apmodepmbl i GeTo-
HHpoBaTh GaJKy-CTeHKY B ABe-TPH ouepejl, ¢ TeM uyTofn! BeC GeToH-
HOH cMeCH, YKJaAbBaeMOIll BO BTOPYIO OYepellb, BOCHPUHUMAJCH KeJe-
306€TOHHBIM CeUeHHeM €€ HHXKHeH YacTH.

ApmonaHesbHble KOHCTPYKIMH

7.38. IlpeuMylecTBa apMONaHeAbHBIX KOHCTPYKIHH 3aKJOYAIOTC S
B S5KOHOMHH ONaJyOKH M MOHTAXHOH apMaTyphl, B YCKOPEHHH MOHTaxka

188



49 90 20 90 60 47 20| 90 40

\
R
R 4 S A I MU
4 = - f i
2 T n 5
| I 1 l
] S i Ik 1M ; I. | S 1]
S ~ 1 T t 1 AN I A
S 1 o] Hel — 4
1 ™ ) (=] ) L '
4 | i ! | I | | 14-3'\
A S T Y T O I °
-
|
S 2" 540 0
1
¥ 7-7 -
10826411 76876 A-LT
‘\i 2 /\\
T m—mqpéps—cr-tr
™ g # 1} \Vj N
AN 744 260 740 ;
’ 2-2
108264-T 716876A-I1
\ N\
N VN [e N X ¥ T Y]

7 =
20.0 120 | 10 A mo \ |/ 20 |ta
b \ §40 \ / 9
7 v .
7 5

Puc. 65. ApMHpoBaHHe TNJOCKO  aPMOIAaHEJH

[ — meTnH; 2 — 3akJagHas JeTanb; 3 — HHJHHJAPHYECKHe BMSTHHHRI ([IOKa3aHL{
TYHKTHPOM); 4 — BhINYCKH & 16 A-I

H B yJAyullleHHH ycJaosHil GeTCHHPOBAHHSA, B CHIDKEHHH TPyJAO3aTpar
M 3aTpaT KpPaHOBOTO BPEMeHH.

IlpumMenenye apMonaHe bHBX KOHCTPYKUHUH JOJXKHO GuITh 060CHO-
BAHO TeXHHKO-3KOHOMHYECKHM CpaBHEHIIeM BaplaHTOB.

7.39. Apmarypa apmonaseJseil BKJawouyaeT B cefs pabouyio H pac-
IpeAeAHTEAbHYIO apMaTypy Y4acTKa KOHCTPYKIHH, COOTBeTCTBYIOILEroO
daHHOH maHean (puc. 65, 66).

7.40. PasMepnl apMonanesel 0O JJHHE M IIIPHHE PEeKOMeHAyeTCs
HPHHAMATb MAaKCHMAaJbHBIMH € YYeTOM OCOCeHHOCTeH KOHCTPYKIHHU
COOPYIKEHHH, TeXHOJOTHH H3rOTOBJEHHS, YCAOBHH TPAaHCHOPTHPOBAHHS
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Puc. 6. ApmupopaHue peGpHcroll apMONaHesH

H MOHTa>da, a TOJTUlHHy—HﬂHMeHbUJeﬁ no yCJI0OBHAM IIDOYHOCTH H XKecCT-
KOCTH.

7.41. Tlpn pacrnosoxeHnun Beefi pabouell apmaTypel B apMomnane-
JsX HeoGXOZMMO 00eCcleynBarTh HAJNEXKHY!O CBA3hL apMomnanesel ¢ Gero-
HOM 3anogHesus. O6pa3oBanye TPEMHH 110 KOHTAKTY He JOMycKaeTcsd,
ure JioCTiraercsl CoO/MI0JAeHHEeM CHaeAYIOUUX TpeGoBaHHil:

a) pacCueTHO® COIPOTHBJAEHUE Ha cpe3 HeoGpaGoTAaHH BIX IUBOB-
KOHTAKTOB NPHHHMAaeTcst paBHBM 11 Kre/cm?;

6) pacyeTHOe CONPOTHBJIeHHE Ha CPe3 WIBOB ¢ 06pafoTaHHON KOH-
TAaKTHOH MoBepXHOCThbI0 21 Kre/em?;

B) €CAH CKAaJLIBAlOWUe HANPAKEHUS HE NMPEBOCXOAAT PACUETHOTO
CONPOTUBJACHIS, YKA3AHHOTO B HOMIYHKTe «a», AONMycKaeTest He ofpa-
GarblBaTh KOHTAKTHBIE JIOBEPXHOCTH IIBOB B CXAaToif H pacranyroH
30H3X;

T) IPH JeHCTBHHM B CEYCeHHH CO INBOM-KOHTAKTOM CKHMAWIIMX Ha-
npsiKeHHd, HOPMAJBHBIX K IJIOCKOCTH 1IBA, PAcyerHoe CONPOTHBJEHHE
Ha Cpe3 DeKOMEH]JYeTcsl YBeJHUYHBATL HA BEJHYuAY, PaBHYIO JIPOH3-
BEJICHHIO CXKHUMAIONKX HanpsiKeHMH Ha kosddupmenr 0,65;

1) TpHBeJeHHLIE PacyeTHHIE CONPOTHBACHUS OTHOCATCA K GeToHaM
mapku He Huxe M 200, xectroctwnio, xapaxrepusyemoit OHK ue Gosee
10 cM a5 TpeMHOCTOMKHMX KOHCTPYKUIMH M 6Godee B c¢m AJsi HeTpe-
IUHOCTOMKUX KOHCTPYKIMIT;

€) TP DPHMEHEHMH IJIaCTHYHHX M JHTHIX GeTOHHBIX cmecell o6d-
3areqbHa 00paGoTKa KOHTAKTHBIX MOBEpXHOCTEH.

Pekomenayemiie crnocobnr 06paGorkd  KOHTAKTHHIX NOBepXHocTefl
B 34BHCIIMOCTH OT JMJAHTEJbHOCTH fepephiBa B OETOHHPOBAHMHU NpHRe-
JeHbl B Tabua. 44; npu 3TOM o6eclieuuBaeTCH PAaCUETHOE CONPOTHBJAEHHE
BA Ryga: NpH caBHTe  Rypga == 20 Krc/eM2, NpH OTpHIBE  Rypga =2
= 0,5 Ry xrc/em?.
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Tabnuma 44

Boapact Getona e
1-# ouepenx, |15 <
cyT 2~ |zEm
O o« b = o
-y om %g £
B (233
CrnocoG 06PaGoOTKU | ,-gﬁ_ ¥ C] TIpuMeyanue
© « So |£8°2
ARRAER
R
D2 28 |Rses
Bes o6paborku - —~ | —] o0 1—3 —_
Mexanuyeckoe yna-| — 4+ | —| 100 | 3—5 | Illerkamp cuuMaer-
JleHHe LeMeHTHOH ca caoft 3—4 MM
IVIEHKH ITst OGHaKEHH ST
3epeH  KPYIHOrO
3aMONHUTEN S
Hanecenue samen- — - — 100 | 3—5
JuTesiefl cXBaThIBA-
HHS
Ceryatas onany6ka | — ~+ | 4100 [3—5 —
C MeLIKOBHHOH
Hanecenue su6po - — -+ 4| 100 1—3 —
AKTHBHBIX HEMeHT -
HBIX KJeeB
®opMOBaH He NWIKH-] — — | 4| 25 ) 6—7 | I'ny6una mrpab
JpuyecKHX wmTpab 40 MM, jAuamerp
(BMSITHH) Gosiee 3 muaMeTpoB
3epeH  KPYIHOro
3ANOJNHATENS
dopmoBaHHe NpH3- | — — {4+ 25 (57
MaTHYECKHX mTpad
(«<rpo6HKOB)

8. OBHIME MNOJIO)XEHHSA HO KOHCTPYHUPOBAHHUIO
H CTBIKOBAHHIO APMATYPBI

Knaccuduxanus u npuMeHeHMe apmaTypbi

8.1. ApmMarypa mo cBOeMy Ha3HAYEHHIO MOADPA3JeaseTcss Ha paGo-
4yio (PAaCHeTHYIO M KOHCTPYKTHBHYIO), PAacnpejesHTeJbHYIO H MOH-
TAXHYIO.

PaGouast apMarTypa BOCHPMHAUMAEET PACTArHBAKIUE AAU CKEMAK-
njgie yeuaust, IIpu 5ToM HeOGXOIMOCTb YCTAHOBKH H KOJHYECTBO pacyeT-
HOIl apMaTyphl ONpelessiloTCs pacueTaMi KOHCTPYKIUH, NPeyCMOTPeH-
HBIMH NIefiCTBYIOIMHMH HOPMATHBHBIMH JOKYMEHTaMH. KOHCTpyKTHBHaf
apmarypa ycraHapauBaeTcs 6e3 PacyeTHOrO OGOCHOBAHHA IV yMeHb-
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IIeHUS BeJHUUHB DACKPHITUA TPEIUH W OTPAHHYECHHA MX DASBUTUS
B Tiy6uHy GETOHHOIO MacCHBA.

PacnpefeanresbHast apmarypa (riaBHbIM 06pasoM B naunTax) obec-
NeYHBAET COBMeCTHYI0 paGoTy cTepsKHeilt paboueldl apMaTyphl.

MonraxHas apMarypa YCTaHaBJHBAaeTCs LONOJHUTEJbHO K paBo-
uefl apMaType Qa8 CG0OPKH apMaTyPHOIO Kapkaca u ofecrneynBaeT He-
U3MEHHOE TNOJIoKeHHe pafouux CTEpKHEel B TOM cayyae, eCJH Takas
cOopka He MOXKeT ObITh HPOHM3BEJeHA 3a CYET HCMOJb30BaHHA paboyeil
apMaTyphl.

8.2. [lng apMuHPOBaHNS KEAE300ETOHHBIX KOHCTPYKUHI peunbix
THAPOTEXHMYECKHUX COOPYXKeHHE 0e3 nPesBapHTEALHOrO HAND AXKEHIA
npuMedseTcsd apmarypHas crafb B cooTBeTcTBHH ¢ rjasoil CHnll
11-21-75 u TOCT 5781—81 cuaeAyoumix BHIOB:

ropsiueKaranas riankasi kjaacca A-I, nuamerpom or 6 mo 40 mm;

ropsiyekaraHasi nepHoandeckoro npoduns kaacca A-1I, guamerpom
or 10 no 80 nm;

ropsueKarasasl nepHofndeckoro npobuaa xaacca A-III, pnamer-
poM ot 6 N0 40 Mm;

OOGbLIKHOBeHHAsT apMaTypPHasi IPOBOJIOKA IePHOLAHUECKOTO poduis,
Kaacca Bp-1, pmamerpom 3-—5 mm no I'OCT 6727—80.

8.3. B xauecTBe HeHnanpsiraemoll pacueTnoli apmartypsl >xenaesofe-
TOHHBIX KOHCTPYKHHI cuelyer NPeHMYIUECTBEHHO NPHUMeHSATh ropsye-
KaTaHy 10 apMaTypHyIo crajb kaacca A-11I; ropsuekaranyio apmaryp-
HYI0 cTaJp Khaacca A-1I pekomeHAyeTCH TNPHMEHATh B OCHOBHOM AMS
nonepeuHol, pacnpenesinTe/bHOll MU KOHCTPYKTHBHON apMaTyphl, a jjis
NpoJoJbHOR pacyeTHOH apMaTyphl — B CAyuasx, KOrja MCOoJAb30Ba-
HHe apmartyphl Kjaacca A-III He Jonyckaercs HMJH HeueaecoofipasHo.

Cranp kKaacca A-1 pexoMeHILyeTcs INPHMEHATb IJS MOHTAaXKHOI
apMarypur.

B 3aBucuMocTH OT yc/JOBIf SKCIJAYaTALHI kKeqe300eTOHHBIX KOH-
cTpyxknufi ¥ Xapakrepa HArpy3sok peKOMEHAyeTCA MpPHUMEHATH apMa-
TYPHYIO CTaJdb KJacca U MapKH B COOTBeTCTBMH ¢ npua. 2. [Tmomaan
NOTIEPEYHLIX CeueHIifi H Bec (Macca) CTepKHeBOU apMaTypnl mprBeje-
BBl B npna. (2

B HendaXx ymopsioueHHsl HpOH3BOACTBA aPMATYDHBIX H3Aeaull npH
MPOEKTHPOBAHKH KeJe300e TOHHLIX KOHCTPYKUHH JJIsi O6BEKTOB 9Hepre-
THYECKOT'O CTPOHTENHLCTBA CJAEAYeT DPYKOBOACTBOBATLCS COKPAULEHHBIM
copTaMeHTOM apMaTypHONl cTaiaH coraacHo mpui. 17.

Paamenienne apmatypel. OcoGenHOCTH apMUpPOBaHHUS

SAIMTHBIM CJI0OM BETOHA

8.4. 3amutHBH ciaoli Geropa aas pabouell apmarypwl ofecreur-
BaET COBMECTHYIC PaGoTy apMarypsl ¢ 6ETOHOM Ha BCEX CTaiUAX PasoThl
KOHCTPYKIMHU, a TaKmxKe 3aullTy apMaTyPhl OT BHEUIHMX aTMOCHEpHLIX,
TeMIePATypHBIX M NOAOGHHIX BO3JCMCTBIH.

8.5. TommuHa 3amHTHOrO CJa0s CeTOHA NPHHHMAGTCA: He MeHee
30 MM 1t paBouelt apmaTypnt ¥ 20 MM — A8 paclpeiedHTeJbHOH
apMaTypH H XOMYTOB B Gajikax H IJjuTax Bwicorod xo | M, a Takxke B
KOJIOHHAX ¢ HaWMMEHBUIUM pa3mePOM ceuenus o 1 m; He meHee 60 mm
¥ He MeHee AHaMeTDa CTep:KHA — LIS padoueil ¥ pacupeseduresbHofl
apMaTypel MACCHBHBIX KOHCTPYKUHME C MHHMMaJbHLIM DasMepoM ceue-
HHA GoJee 1 M,
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Paccrosinue OT MOBEPXHOCTH NPORONBHON apMATYpH A0 NOBEPXHO-
cTi GeTOHHOH TOATOTOBKH IPHHHMaeTcs] He MeHee 35 MM.

8.6. Oasa cOopHBIX Keqe300eTOHHBIX 3JIeMENTOB 3aBOJACKOTO H3-
roToBJieHus MNpoekKTHOH Mapku M 200 u BeIEe TOJIMHAHA 3AUIUTHOTO
CJI0sI MOXKeT OBIThb YMeHbuieHa Ha 10 My OIpOTHB VKAa3aHHBIX BHIIE
BeJIMUHH, HO He MeHee AMaMerpa CTep:KHf, yMeHbIUIEHHOro Ha 5 MM.

8.7. Ilpu skcnJyaTanuu xKejJe3c6eTOHHBIX KOHCTPYKIUIHE B yCJI0-
BUAX arpecCuUBHOR Cpeabl TOAUWK:1a 3aWUTHOrO Cjofg GeToHa Hasunada-
ercq ¢ yueroM tpeGeoBannii raaser CHull 11-28-73% «3amnra cTponTesb-
HBIX KOHCTPYKUHH OT KOppO3uM» W NPHHAMAETCH He MeHee 25 MM B
ciaaBoarpeccBHOM cpexe, 30 MM — B cpenHearpeccHBHOll H 35 MM —
B CHJIbHOATPECCHBHOHU cpene aJas Ji06oll apMaTVpHL.

PACCTOSHHUE MEXIY CTEPXKHIMH

8.8. Paccrosgxune B cBety MeXKAY apMATYPHBIMH CTePXHAMH IO
BBICOTE M LIMPMHE CeYeHHUsd AOJKHO OHECrneulBaTh COBMECTHYIO pabory
apmatypbl ¢ GeTOHOM M Ha3HadaTbCd C y4eTOM YJAOOCTBA YKJAaAKH M
VIJOTHeHH OeTOHHON cMecH.

Paccrosiiie B cBeTY MeKJIy CTEPKHSIMH AJA5 HEMACCHBHHIX KOHCT -
PYKHOMH IpHHHMAaeTcs He MeHee HAauOOJABLIErO JHaMeTpa CTepXKHA,
a Takxe:

a) eCJI CTepXKHIH NPH OeTOHHUPOBAHHH 3aHHMAIOT TOPHU30HTAJNbLHOE
UIW HAKJIOHHOE NMOJOXKEHIE, He MeHee JIJaA HIOKHeH apmaTypsl 25 MM
u BepxHeH — 30 MM; NpPH pAacUOJOXEHHUH HHUXKHeH apmarypsl Gosee
¥eM B IBa PALA NO BLHICOTE PACCTOSIHUS MEXAY CTEPXKHSAMH B TOPH30OH-
TaAbHOM HAIpaBJeHII (KpoMe CTep:KHeH JABYX HHXKHHX DAI0B) He
meHee B0 mM;

6) ecau cCTepKHH TPH OGETOHMPOBAHUH 34HHMAIOT BEPTHKAJNbHO €
noaoxenue, He Menee 50 MM.

B maccuBHBIX KeJe300€TOHHBIX KOHCTPYKUHSX paccTosHHe B
CBETY MEKAY CcTep:KHSIMH padoued apvarypsl 0O NIHPHHe CeYeHHS
onpelenseTcss KPYMHOCTHIO 3aMOAHUTENA OeTOHA, HO NPUHHMAETCH HE
MeHee 2.5 d.

8.9. Ilpn cTecHenunpiX YCJOBHSIX JONYyCKaeTcs pacnosaratb apma-
TypHBIE CTEPXKHH IonapHo 6e3 3a3opa. [IpH HasHaueHHu paccTosTHMI
M@Ky CNADEeHHBIMM CTEPIKHSMI, NTPH OHPeJeseHHI MJIHHE X aHKepOB-
KM U HaXJeCcTKH OHH ]’)aCCManHB?JIOTCH KaK YCJAOBHBIT CTEpXKEHb ¢ NPH-

BEJICHHBIM JAHAMETPOM H l d? —1—d2, rie dy U d» — HOMHHAJb-

Hble JHaMeTPH COMMXKAeMBIX CTePIKHEH.

[lpu crepxisax ojguxarosoro fanaderpa dpp=1.41 d.

8.10. Yxasannnie B nn. 8.8 1 8.9 paccToAHHSA B CBETY MEXAY CTEepXK-
HSIMH NePUOAIiYecKoro npodhuiis NpHUHEMAITCA 10 HOMHHANBHOMY Aua-
MeTpy 0e3 yuera BHICTYIOB H pebep.

1IpH KOMIOHOBXS PACTOMOMKEHNS apMaTyNsl B CEYSHI CO CTECHEH-
HBIMH YCIOBUAMI AuaMeTpul CcTepzHell IPHHHMATCH C YUYETOM BHICTY-
nos 1 pebep.

8.1i. Bepruranbaple apvaTypHBIE CTep:kHil B OblKax, cTedHax,
KOJOHHAX, a TaKiKe TOPH3OHTAaNbHLIE CTePKHH B IMJIHTAX DEKOMEHIY-
eTCHA pacoonaratb pPaRHOMEPHO, HA PABHBIX PACCTOSHUSIX OJNUH OT
APy cooro.

Crepmun Bepxneli apMaTypsl AUl TommuHO# Godee 1,5 M mo
yCI0BUAM NMpopad TKi yKaaAsisae 11 GeTOHHOM cMeCH PeKIMeHAyercd
pacmoJiarate TakHM 0o6pa3om, uToGH B J106OM HalpaBJeHUH Ha pPaccrosi-
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HUH 2,5—4 M (B 3aBMCHMOCTHM OT KOHCTPYKIHH), MEXAY HHAMH 0CTA-
BasKCb CBOGOJHKIE NpOCBeTH (OKHa) pasmepoM He Menee 0,7X0,7 M,

8.12. Paccroanue B CBeTy MeXAy apMmodepMamMu H apMoGJOKaMH
IPH OTCYTCTBHH ME€XKJAY HIIMIH IOTYYHEIX CTepKHeH, CeTOK, HAKeTOB
JIOMKHO ObiTh He Gojee 1 m.

B cayuae 3amosHeHus IPOMEXYTKOB CETKAMH, IIAKETAMH HJH J0-
MOJHHTENbHBMH CTePKHSMI HauGoJbliee PAacCTOfHHE He OrpaHHuHU-
Baercsl. [Ipu 2TOM CJelyeT CTPEMHTBCH K BO3MOXKHOH PaBHOMEPHOCTH
B pacnpejesieHny apMmarypl.

8.13. B MaccuBHbIX KeJe306eTOHHLIX TJHTAaX H CTeHaX BHICOTOR
60 cM u Gonee npn xosdppunuenre apmuposanud p<g 0,008, paccuuro-
BaeMBIX {10 DACKDBITHIO TPEUlliH, JONYCKaeTcs NPH HajAjsexameM o6oC-
HOBAHHM pAacCPefOTOYeHHOE pachpefe/leHde apMaTypel 110 CeueHHIO
5JIEMEHTA, CMOCOGCTBYIOLIEE YMEHBUIEHHIO MAKCHMAJAbHOH  INHPHHDI
PacKpHITH TPEU{HH O BEICOTE CEUCHHS, eCJAU TaKoe apMHUpPOBaHHe He
NPHBOJAMT K IIOBLIIIEHHOMY pPacXofly apMaTyphl.

8.14. Uncao psigoB crepxkHefl OAHOIO HANpaBJeHHS B HIXKHell,
BepxHeH HJIH BepTHKANLHOH apMmarype peKOMeHJyeTcss HasHadarh B
TOPH3OHTAJBHBIX 3JIeMEHTAX C BHICOTOH ceueHHs fO 150 cm — nHe Gojee
IBYX, a NpH BeICOTe ceyeHHst cBhimie 150 cM — He Goaee Tpex. Pac-
CTOSIHHE B CBETYy MeXJAy PsiiaMH apMatypbl JOJKHO ObiTb He MeHee
HauboJbINero AHaMerpa cTepXKHA U He meHee 50 MM.

8.15. Tlpu orpaHHueHHOH AONYCKaeMOH BeJHUHMHE PacCKPBITHA Tpe-
IHH, €C/IH BCE CTEPIKHH OJHOTO JAlaMeTpa He MOIYT GLITh pa3MelleHb
B IBa pPsAA4, JOMYCKAETCS B MepBOM (HapYKHOM) DAY pasMeniaTb CTepK-
HI MeHbUIErO Juamerpa, a BO BTOPOM DAY YCTAHABJIHBATH CTeDXKHH
6oJiee KPYIMHOr'O JHAMETPA, ONPEHEIEHHOrO H3 YCJOBMSI TOJYUCHHS
CyMMapHOH naoniaaW ceyeHuil, Heo6XOoAuMOIl 1O pacyeTy MPOYHOCTH.
Ilpu sToM AuameTphl CTepiKHell HMepBOro H BTOPOTO PSIROB JOJKHB
ornHuaTbhess He Gosee ueMm Ha 40 %.

[MPOJOJIbHOE APMHUPOBAHUE

8.16. Ilnomazne ceueHust NPOAOAbHOH apMaTypbl B KeJle300eTOH-
HBIX 3JleMeHTax mnpuHuMaercss He Medee 0,05 % miomagu pacyeTHOro
ceueHusl GeroHa., DJieMEHTH C MEHBIIHM KOJIHUECTBOM apMaTyphl OTHO-
cATcst K GeTOHHEIM 3JeMeHTaM.

Yxasannoe TpeGoBaHHE He pPACIPOCTPaHgeTCs] HA apMHUPOBAaHHE,
onpejiefigeMoe pacueroM 3JeMeHTa IJIf CTafUIl TPAHCIOPTHPOBAHHA K
BO3BEJIEHHS; B 3TOM C/yude IJIOMAAL CEYeHHsI apMaTyphl Olpefeisercs
TOJILKO pacueToM MO NPOHYHOCTH.

8.17. JluaMerp 1NpPOROJBHLIX CTePKHell BHEIEHTPEHHO-CXKAThIX
3JIEMEHTOB MOHOJIHTHBIX KOHCTPYKUHH NIpHHuUMaeTcs He Menee 12 mMm.
B konoHHax ¢ pasmepoM MeHBbIUef CTOPOHEI Gogee 250 MM JuameTp
NPOJOJbHLIX CTepHHEeH pEeKOMeHAyercs HasdHaduaTb He MeHee 16 MM,

8.18. JluameTp TNPOAOALHBIX CTePKHEH BHEIEHTPEHHO-CKATBIX
3JIEMEHTOB C pacueTHOHM C¢XaToH apmaTypoli Ajs 6eToHa MapoK HHXKe
M 300 npunnmaerca ue Gonee 40 mM.

I 0co60 MOIHBIX KOJOHH Npu 6GetoHe mapxyu Buime M 200 u co-
OTBETCTBYIOUIEM TEXHOJOTHUECKOM ofecrieueHun (pe3ka, cBapka u T. n.),
4 TaKXKEe B MACCHBHBIX BHeUEHTPEHHO-CXATHIX 3JeMeHTaxX BBHICOTOM cede-
HHS h==1 M MOTYT IPUMEHATbCS CTEP:KHH AHaMeTpoMm Gosee 40 MM,

8.19. Bo BHelUEeHTPEHHO-CXKAThIX 3JeMEHTaX, Hecyllas CcrocoBGHOCTL
KOTOPHIX NpU 3aKaHHOM 3KCIeHTPHIHTEeTe NPONOJABHOH CHJBI HCIOJb-
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syercss MeHee uyem Ha 50 %, a trakxke B 3sJeMeHTax C THBKOCTBIO
lolr<<17, Tae mo pacueTy c:KaTas apMaTypa He TpeGyerTcs, a KOJHue-
CTBO pacTaHyToll apMaryps He npesbmaer 0,3 %, monyckaercs ue
y CTaHAaBJHUBATh NPOAOALHYIO H IIONEpedHYIo apMaTypy IO rpaHsM, la-
paJJIeTbHEIM IJIOCKOCTH H3ruba.

8.20. B nuHeHHBIX BHENEHTPEHHO-CKATHIX JMEMEHTAX C PaCuUeTHOH
CKATOH apMaTypol pacCTOAHHSA Mexx1y OCSIMH cTepxKHell nponosbHOL
apMaryphl npuaumarTcs He OoJsee 400 mm.

Ilpu paccrosiHuu MeXAY PabounMH (CKATHIMH) CTEPXKHSAMM Godee
400 MM peKoMeHJyeTc CTaBHTb KOHCTDYKTUBHYIO apMarypy JHamerT-
poM d = 12 mM, ¢ TeM YTOGH! PACCTOSIHHS MEXAY MPOJOJbHBIMH CTEp K-
HsMHU OBlIH He Gojee 400 MM, 3a JCKJIOYEHHEM 3JIEMEHTOB, NPEAYCMOT-
peHHEIX B n. 8.19.

8.21. B Gankax u peb6pax mupHHOH Gojsee 150 MM umcjo mpo-
JOJNBHLIX CTEPKHEH, AOBOAMMLIX JO ONOPHI, AOJNKHO OBITb He MEHee
IBYyXx. B 6ankax w pebpax mupuuod 150 MM # MeHee JomycKaercs
JOBeJeHNe O ONOPH OAHOTO NMPOJOJBHOTO CTEPIKHS.

8.22. B naurax nJaomagb CeueHHA CTePKHeH Ha 1 M LIHPHHBI
IJAHTH, KOBOAUMBIX [i0 ONOPHI, NOJKHA COCTaBJsAThL He Menee 1/3 nuo-
IajH CeYeHUS CTepKHell B NpoJieTe, ONpPEJeJEHHOH pacyeToM IO Hal-
6oablueMy H3rufaiomeMy MOMEHTY.

B nawrax todmuuoi MeHee 350 MM pacCTOSIHHE MEXIY CTEPIKHAMHU
He JOJ:KHO npeBumath 400 mu.

8.23. Paccrosune MexAy ocAMH pabounx cTepxkHeli B cpejHed
YacTH NIpoJeTa NAWTH M Haj onopofi (BBepXY) NOJIXKHO GHITh He GoJiee
200 MM npu ToamuHe MJAMTH Ko 150 MM u He Gousee 1,5k m 500 mm
OpH TOJILHHE TJHTH Gosee 150 MM, rle A — TOJNIIHHA TJMTHL.

8.24. Tlpu nmpoxoxneHHu paboueil apMaTyphbl MIHTH MapasiesibHO
pe6py HeoOGXOAUMO YKJaAbBaTh NEPNEHIHKYJASPHYIO eMy JHONOJIHH-
TeNbHYIO apMaTypy ceueHHeM He MeHee 1/3 HamGouaburero ceveHus pa-
Gouelr apMaTyphl IJIMTH B IpoJere, 3aBOAS ee B IJIUTY B KaXAYIO CTO-
pOHY OT rpamnH pe6pa Ha IJuHY He Medee 1/4 pacueTHoOro mnpoJera
nauTel. Ecad pabouast apMaTypa IJIATH Haj ONOPOH NMPOXOJMT HEPICH-
IHKYJASPHO peGpy, c/aelyeT OOPEIBATH €e He OJIMXKe ueM Ha PacCTOSHHH
1/4 pacueTmoro npoJera IVIUTHL OT IPaHu pebpa.

8.25. B naru6aembx OaJIOUHBIX 3JE€MEHTaX IIPH BBICOTE CEYCHHS
6osiee 700 MM, 3a MCKJOUYEHHEM apMIPOBaHHBIX apmodepmamu, y 6o-
KOBBIX I'panell yCTAaHaBJMBAKTCHA KOHCTPYKTHBHHE NPOJAOJbHEIE CTEPXK-
HH Ha PacCTOSHHH MeXKAY HHMH 1o BeIcoTe He Gosee 400 MM H njo-
maipio ceuenns e menee 0,1 % uaomwanu cedenus GeroHa ¢ pasmepa-
MH, PABHBIMH 11O BEICOTE 3JIEMEHTA — PACCTOSIHHUIO MEXKJY 3THMH CTEepXK-
HSMM, [0 [IHPHHE 3JE€MEHTA — NOJOBHHE IIMPHHE peGpa 3JIEMEHTA,
HO He Gojsee 200 mM.

APMUPOBAHHUE B MECTAX OTBEPCTUU

8.26. Oreepcrusg 3HAUUTEJAbBHIX pasMepoB (Gosee 500X 500 ma)
B KeJe300eTOHHBIX IIJUTAX, NaHeasX M T. II. OKAHMJSIOTCH JIOMOJHH-
TeJILHON apMaTvpoil ceueHHeM He MeHee ceueHHs palouell apMaTyphl
(Toro xXe HanpaBJeHis), KoTopas TpebGyeTcs IO pacueTy IJHUTH Kak
cntourHoft. JlonoJsinuTesbHas apMaTypa 3aBOJHTCH 32 Kpasi OTBEPCTHS
HA ILJIHHY He MeHee JUIHHB Tepenycka [p=Aqxd (cM. Taba. 49).

§.27. Orsepcrua pasmepom Ao 500X 500 MM npu packaaike CeToX
MOTYT HE YYNTHIBATECH, HA YePTeXKe Aenaercd npumevanue: «Orseperue
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BHIpe3arbh mo mecry». Ilpu GOAbIIMX OTBEPCTHHAX NJANTY, CTeHY B 30Ke
OTBEPCTHA PEKOMEHAYeTCH apMHPOBAThb OTHeJbHC, He Hapywas YHH-
(HMKanHU CeTOK H apMOKOHCTPYKIHII.

[TOTIEPEYHOE APMHUPOBAHHE

8.28. B MACCHBHEIX 3KeJ/e306eTOHHBIX KOHCTPYKIMAX T[HAPOTEX-
HHYECKHX COOPYHKEHUH pacueTHasg IOoNepeuHass apMaTypa MOXKET BbI-
TOABFTECR B BUAC XOABIX CTepiueft (oTrufop) u xomyToR.

8.29. B fankax unu NOJHTAX TOJIIHHOH He OGoJgee 1,5 M peko-
MeHJyeTcs NpejlyCMaTpUBATh OTINGul AJA NepeBoAa pafoyero CTepXKHHA
apMaTyphbl B3 HU3KHe{l 30HBI B BEPXHIOI U HA0OOPOT € UCNOJb30BAHHEM
HaKJOHHOTO yyacTka B KauecTBe
KOCOTO CTeprKHS, BOCIPHHHMAO-
mero nomepeunyio cuay. Ilpn
BBICOTE cedeHUs] 6afKH HIH IJIH-
Thl Gosee 1,5 M nmpoAOJBHBIE pa-
6ouype CTepKHH apMaTypbl JOJ-
Lk 88la4 A KHB  OBITb NPEHMYUECTBEHHO
L850 004 J o2 npAMbBIMH. B 3TOM cJyuae OTrH-
< 6bl (KOChIE CTEPIKHI), BOCTIPHHH-
Mawouiie ncrepeygce  yCcHiJlie,
MOTYT OBLITb HOCTABJEHBl OT-
IeJNbHO H JOJKHBI ObITH [IPHBA-
peHbl K MpOogoaLHOll BepxHed ©

cHed) 1aTy 4BHONPOY-
Puc. 67. KoHCTpyupoBaHHE OTTH- ﬁ:ﬁH&iOSPMaT} pe pasnonp

Gos apmaryphl 8.30. OrruGh cTepxHuefi ap-
! — OTOrHYTHIf CTepxeHb; 2 — smwopa MaTypbl OCYUIECTBJSAIOTCS 1O Jy-
MOMEHTOB; 3 -- 3HI0pa MaTepHaao0B re OKPYIKHOCTH pajHyCcoM He Me-
Hee 10 d. Ha xoHmax OTOTHYTHIX
CTeprKHeH YCTPanBaIOTCS NPAMbIC YYacTKH AAuHOH He wmeHee 0,8 [ay,
npunnmaenmoil nmon. 8.48, Ho e menee 20 d B pacrsinyTodt 1 10 d B cxa-
TOH 30Hax. [IpaAMble YUaCTKH OTOTHYTHIX IJaiKuX ctepskHe# Kaacca A-I
3aKaHuHBawTCA Kpwkamy. Hauano orrr6a B pactsiHyTci 30He JOJXKHO
OTCTOAATL OT HOPMAJBHOTO CE€YeHMA, B KOTCPOM oTrifaemulil cTepxeHb
WCTIONDAYRTCH 1O pacyeTy, ne wmenee uem uHa 0.5 by, a xowen vrrwba
oJxen OHITh pacnojioxeH He €JHxKe TOTO HODMAJBLHOrO CCUEHHs, B
KOTOpOM OTTH6 He Tpefyerca mno pacuerv (puc. 67).

8.31. Yros HakJoHa OTTHOOB K IPOJCJABHOIl CCH 3J€EMEHTA, KaK
IpaBHJIO, IpuHUMaercst pPaBHBEIM 45°. B asgementax BmCOTCI 6oJee
800 MM B B 6ajJKax-CTeHKAX AONYCKAeTCS YBEJHUHMBATH YIOJ HAK/IOHA
orru6oB o 60°, a B HH3KUX GajJKax W B NJHTAX yMeHbwath jgo 30°.

CrepkHH ¢ oTru6aMy PEKOMEHAYETCS Pacroaratbh Ha PacCTOSTHUH
He MeHce 2 d or GOKOBHIX TpaHeH 3JemeHTa, rje d — jlameip oT-
ru6aeMoro CTep:KHA.

Paccrosinre 0T rpany cBoGOAHOM OMOpPL! A0 BepXHero KOHIa mep-
Boro ortruGa  (cuHTas OT OHOPBI) JNOMKHO ObiThb He (ogee 50 MM
(cMm. puc. 67).

8.32. ¥V Bcex noBepxHoCTeH ene306eTOHHBIX 5J€MeHTCB, BOJHZH
KOTODBIX CTABHTCH CKaTad NPOJCALEAf apmarypa, IpeAYCMaTpHBa-
eTcsl TakKe INenepeuyHas apMmaTypa, CCECHeUNBPIOIIES Za¥ perJieHue
CHKATHIX CTEPMHEH OT HX GCKOBCIO BHIDYUNBARUS B JIK OCM HAT PAEJieHUH,
33 HCKJIOUEHHEM 3JIeMEHTOB, NPeAYyCMOTDEHHBIX B 1. 8.19.

PaccrosiHne Mexy nONepeuHbIMH CTEPXKHSAMH Y KaxJICH mopepx-
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HCCTH JONKHO OBITE He €GoJiee YABCEHHCH IIHPUELI TPAHU 3JENMEHTa
(YBOEHHOH BHICOTEI) nju ne Gonee H500 mMm.

8.33. Bo BHEUEGHTPEHHO-C3KATBHIX JNHEHHBIX 3JenveuTax, a TakxKe
B CKaToH 3cHe D3THGaeMBIX 2J€NEHTCB NPH HaJFuHM YUBTHBI€NCH B
pacueTe CXKAaTCH NPOACABHCEH apMTYPBl XCMYTH CTAES1CH Ka PeCCICo-
Hul ve 6cqee 15 d npw Bgsanwx u 20 d npu CeepEBX KapkKacax, HO
He 6osee 500 MM. B mecTax CTHIKOBa-
HHA pabouelt apmMaTypbHl BHaXJECTKY

6e3 cBapKu WJH ecan ofuiee Hach- ) 2 im0 2400
LIeHHE BHEUEHTPEHHO-CKATOIO J/IEMeH- —— 5\ <
Ta npOll,OJIbHOI/I apMatypofi cocTaBjs- | ) N
eT G6osee 3 %, paccrosimne Mexay xo- | ;[
MYTam¥u JOJXKHO OhiTh He GoJee 10 d, “ew0 7. £400 £400

HO Re GoJiee 300 Mm. 4

8.34. KOHCTPYKIIHA XOMYTOB BO ’
BHELLEHTPEHHO-CKATHIX 3JeMEeHTAX NpH
HaAuun¥ yuuThiBaemoll B pacyere C¢xa- &

TOH npoaoibHOIl apMaTypsl JAOJXKHA
6pITe  TaKoBa, urobel Jpogodabeble  Puc. 68. Koncrpynposanue
cTepxXHH (MO KpakHeii Mepe uepe3s  CBapHbIX H BfI3aHBIX XOMY-
OfIMH) pacneaarajuch B MecTaX Iiepe- TOB BO  BHEIEHTPEHHO-CXKa-
ri6a XOoMyTOB, & 3TH neperuGul — Ha  ThIX 3JEMeHTax C pPACUETHOH
paccrosudn He Goaee 400 mwv no wu- CKarolfi apMaTypou
puHe rpaHy sJjaeMeHTa. [1pu yuncne npae- @ — apMypoBaHHe CBADHBIMH Kap-
JNCIbHBIX cTepxHell y rpanu He Gojee  Kacamu; O — apMupoBaHKe —BA-
GeTHIpeX M ILNPHHE TPAHH OMeMeHTa  oibliil wapkacawin [ o= mioc:
4 KHe CBapHble Kapkachel; 2 — coe-
He OGosee 500 MM NMpU CBAPHBIX H He  AUHNTEJbHble CTEPMHH; & — Bsle
Gosee 400 MM NpH Bf3anBIX Kapka-  3aibil Xomyr; 4 — npoMmexyrod-
cax JMOMYCKAeTC OXBAT BCex npo- oo [AOCKHIL epepion  kapwac
JOJMIBHBIX CTEpuKHeH OJHIM XOMYTOM
(puc. 68).

8.35. B MacCHBHBIX BHEI€HTpEH-
HO-CKAThIX 3JIeMEHTaX, PACCUHTAHHBIX :
Ges yueTa CKaToll apmMaTypsl, paccTos- L S
HHEe MeXKJAY KOHCTPYKTKBHBINMH TOITe- YU aaa e S S S S
PEUHBIMI CBA3AMH (XOMYTaMR) Acmyc-
KaeTcsl YBeJHUNTh O ABVX BBLICOT (IHH-
puH) 3aemeHTa (prc. 69).

8.36. [Iuametp XOMYTOB B Kap-
KacaX BHEIEHTPEHHO-CIKATHIX 3JeNeH-
TOB np'uﬂnmaem% He megee 0,25 d, rae 6e3 yueTa CxKaTOH apMaTyphl
d — waH6OJbINl JHaMETP TNPOAOID- | — paGowan  apmarypa; 2 —
HEX CT@p}KHeH. P I]OHQpe'-lelE:, (.‘,B{ISH’

8.37. Jlna c€ecrneueHHs] aHKepOB-

KM TonepeyHoil apmaTyphel coejiliHe-

HHUS NMPOJAOJBHBIX H NONepeuHbXx cTepXkHell B CBapHHX KapKacax Bbl-
NOoJHAIOTCS B coorsercTBUH ¢ nr. 8,51 — 8.58. B Bssambix  Kap-
KacaX XOMYTbl KOHCIPYHPYICTCS TakuM CCpascMm, yTc€bl B MeCTaX HX
repernfa c€93aTeJEHO PeCLCA2T2NICh IFCJONLEBE CIEPKIH

[Ip# 3TOM K3K B CR2pPHEX, T2K I B RAZ2REFX KaPKiCaX JHENETP
MPCAOABFHX CTePKEeH JcakeH €oiTh €cJice ArereTfa TL(LepeuYrpX.

8.38. B 6anxax m pefpax pwcc1chi Ccnee 180 mM, a 1axxe B
MHOYONYCTOTHLIX COODHRIX NJHTAaX BEICOTCH Ocnee 300 mMM Ee0OXCAMMO
VCTaHaBJIBAThL MONEPEYHYIO apMaTypy.

B cnnomnwx nantax A6 TOJNWMHEEL, a Takxke B 6anKax H pebpax
BoicoToll 150 MM M MeHee, B MHOTONMYCTOTEBRIX COOPHBIX IJIHTaX BHICO-

54{}054@ 8<500
Ta
N
S S
¥
1
£400< 400

™

Puc. 69. KoHcrpykuus no-
IepeyHbIX CBA3ell B MAacCCHB-
HBIX BHEUEHTPeHHO-CXKATHX
3JIeMEHTaX, PAaCCYHTBHIBAEMBIX
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Tofi 300 MM 4 MCHee JONYCKaeTcs NONEPeYHYI0 apMmarypy He ycra-
HABJHMBATh, €CJAK OHa He TpebyeTcs IO pacuery.

8.39. Paccrofnune MexAy BePTHKaJbHBIMH IIONEPETHBIMH CTep KU~
MH B 5JeMeHTAaX, He MMEIOIHX OTOTHYTOH apMaTyphl, B cAyuasax, Xorja
mornepeunas apmarypa tpefyercs no pacyery, npHHHMaeTcs:

a) Ha OPUONOPHBIX YYacTKax (He menee 1/4 mposera) mpH BHICOTE
ceuenusi h < 450 MM — He Gosee h/2 u ne Gosee 150 MM; npH BEICOTE
450<h<<2000 MM — He Gosee 11/3 u He Gosee 500 MM; IpH BECOTE
ceuenusi = 2000 mMm — ne Gosee A/3;

6) Ha ocTanbHOH yacTu mposera npu Bhcore cederns 300 mMm<<
<h<2000 MM—Hue Gosee 3/4 h v He Gosee 500 MM; IIPH BHICOTE CeUEHHs
h == 2000 MM — ne Gosee 3/4 h.

8.40. B sxementax, paborawulHXx Ha H3THG C KpyYeHHEM, IIpH
CBAPHBIX KapKacax BCe IMONepeyHble CTePXHH OGOUX HanpapjeHHH

a) g Puc. 70. Apmupopauue Ga-
7500 JI0K, paGoTAOIHX Ha U3I'HG
(P 7 ) ¢ KpYueHHEM

" (baprac a — BsAzaHoft apmarypoit; 6 —

[ CBApHBIM KapKacoM

JNOJIXKHE GBITb NIPUBAPEHB! K YIJOBHIM NPOAOALHEIM CTEPXKHAM, 06pasys
3aMKHYTBIHl KOHTYpP, @ BSI3aHble XOMYTHI JOJKHH GBITb 3aMKHYTHIMH,
¢ mepenycKoM KX KoHIOB Ha 30 d, riae d — auameTp xomyta (puc, 70).

PexkoMeHJAIHH HACTOSILLETO NYHKTA OTHOCATCSA K KpaHHUM GalKawm,
K KOTOPBIM BTOPOCTENeHHble GAJKH HJAM OJANTH NMPHMBIKAIOT JHIUD C
ofiHolt CTOPOHBI, & TaKkKe K CpejHHM 6ankaM, AIf KOTOPHIX pacueTHHE
Harpysku, mepejapomuecsi Ha 6angy OT NPHMBIKAOIHX K HeH npole-
TOB, pasjiMUHB H OTVIMYAIOTCHA OAHa OT Apyrofi GoJiee ueM B IBa pasa.

8.41. Tlonepeuynaa apmaTypa, ycTaHaBJuBAeMas B 30He MPOAABJIH-
BaHHWs, JOJIXKHA MMETb 2HKEPOBKY IO KOHILAM, BEINOJHEHHYK HPHBAp-
Koil wJH OXBaTOM NPOJACJLHOH apMartyphl. PaccTofinye Mexay nmonepeu-
HBIMH CTEPIKHAMH NPHHHMaeTcs He Gosee 1/3 h, WHPHHA 30HB DOCTa-
HOBKM TORepeuHOH apmaryphl jAoJKHAa ObTh He MeHee 1,5 h, rne h —
TONIMHA TIJIHTHL.

PACIIPEAEJUTEJIbHAS W MOHTAXHASI APMATYPA

8.42. Pacnpe/ieHTeNbHAS apMarypa JUist SJ€MeHTOB, paboTalomHuX
B ONHOM HanpaBJeHHH, HazHauaercs He Gosee 10 % muomanw paGouedt
apMatypH.

B 6GajlouHBIX NJHTaX pacnpe/eUTENbHYIO apMaTypy peKOMeHAy-
€TCSl YCTaHABJANBATL CO CTOPOHBI GJAHXKAaHiMel K HapPyXKHHIM NOBEPXHO-
CT#AAM KOHCTPYKIIHM.

8.43. Iliomans ceyeHus pacnpefesuTeJIbHOR apMatypsl B Ganou-
HHIX IJIHTaX JOJXKHA COCTABJAATL He MeHee 10 % miomanm ceyeHus
pabouefi apmaTYpel B MeCTe HaHGOJBINEr0 H3THOAWMEro MOMEHTA.

PekonenllyeMbie COOTHOMIEHIIST MEXKAY JxameTpamn padoueil n pac-
npeneuTeNibHGil apmMaTypH NpHBeAeHH B Tabu. 45.

8.44. McHTaXKEYI0 apMaTypy B apMaTYPHBIX KOHCTPYKILHAX HeoO-
XOJIHMO MAaKCIIM3JBbRO HCIIOJAL30BaTh B KayecTBe DacyeTHOH apMaTypnl
Kene3CCeTGHHOIO 3JieMeHTa, B OCTANbHEIX CAyvyasgX HeoOXOXHMMOCThL ee
nocTaHCBKH AOJXKHa GLThb 0GOCHOBAaHA.
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Ta6auma4b
8 2 s foa
JiHaMeTp, MM Haomans, CM g % 3 § ::% E i% 5
4 Se858¢|ansd
55 pacnipede-| pagouens 10%-nasa gﬁ?ﬁgggg- & E;: s é‘g‘ g §§ §‘§
ég ATeNIbHOR | apmarypu | Paboued | nurensmof g go | B,
s & apmarypst apMaTypsl apMarypu | § %‘§ = a :E =4 S a
60 20 28,27 2,83 3,14 11,1 16
55 18 23,76 2,38 2,65 10,7 16
50 16 19,64 2 2,01 10,2 16
45 16 15,9 1,6 2,01 12,6 16
40 14 12,87 1,26 1,54 12,2 10
36 12 10,18 1,02 1,13 11,1 10
32 10 8,04 0,8 0,79 9,8 8
28 10 6,16 0,62 0,79 12,8 8
25 8 4,91 0.5 0,5 10,1 8
22 8 3,8 0,4 0,5 13,2 6
20 6 3,14 0,3t 0,28 8,9 6
18 6 2,65 0,26 0,28 11 6
16 6 2,01 0,2 0,28 13,9 6

MMpumevannsa 1. CooTHolleHnsi MexxIy AuameTpamu paboueii
H pacnpeleJHTeJLHOR apMaTyphl onpefiejieHbl JJisi apMOCETOK Kese30-
GeTOHHBIX KOHCTPYKIHH C OIHHAKOBBLIM LIaroM B OOOUX HANpAaBJAEHUAX.
2. Pexomenpyercs yBealuudBaTh lHar pacHpefeNHTebHOR apMarTyphl

JIo ABYX-Tpex crepxuell Ha 1 M.

AHxepoBKa apMaTyphi

8.45. IIpH NpPOEKTHPOBAHHH 2KeJNE306€TOHHLIX KOHCTPYKUHE Heo6-
XOAUMO OOecTeuuTb HAJleXHYI0 aHKEPOBKY apmarypsl B GeTOHE, Npensr-

CTBYIOIYI0 HX B3aHMHOMY CMELIEHHIO.

AHKepOBKa apMaTyphl MOXeET 0Cy-
IECTBASATECA ONHHM H3 CJAeAyIIHX
c1ocoG6oB  MJIH HX coyeTaHunem (pHc.
71):

CllennIeHHeM NpPAMBIX CTepxKHed ¢
GeTOHOM;

KpPIOKaMH HJH JanKaMH;

NeTasAMHU;

OPUBAPKOH [OMEPeUHhX CTepXK-

Heli;
0COGHIMI MPHCIOCOGNEHHAMA (3H-

Kepammu).

8.46. CrepXHH NEPUOAUTECKOrO
npoduis, a Takxe raaikmge apmaryp-
Hple CTepXHH, TpPHMEHSeMbe B CBap-
HBIX KapKacax WU CeTKax, BHIMOJHSIIOT-
ca 6e3 KPIOKOB.

PacrinyThle  rJajjkue CTepPKHH
BA3aHBIX  KapKacos H  BA3aHBIX

P

V)
[ =

J

1y 9 _;i’ @.&_ Q.,

7!

as

& -

Puc. 71. Cnoco0nl aHKepOB-
KH apMaTypH

a — CuenyieineM npAMBIX CTePIK-

Hell ¢ GeTroHoMm; § — KDIOKaMH H

JankaMH; 8 — neTasiMH; & —

OPUBAPKOU NonepedHulx CTEPK-
Helt; d — aHKepaMH
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CeTOK  AOJIKHEL  3aKaxUlBaTHCH
KpIOKaMM, JankaMy BJIX  nertad-
MH.

Pasmepm V.QIOKOB H Jauox
LIS aHKePOBK.y TJIaAKHX CTepK-
He#l apMAT pE IPHHUMAIOTCH IO
Puc. 72. Pasmepn KpioxoB H p”“'ﬁj Ipu

A8MOK  HA 6“0“”;“ rg”‘K;X THYTHIX CTepXKHell AMaMeTphl H yr-
crepxued padodelt apMaryp JIBL 3arnGa mpuuHMaloTCs 10 TaGa.
a — KPoK; § — aanka 46.

NpOeKTHPOBAHIIH

Ta6auua 46

MuHHMaJLHBIH AHaMeTp
zaruba B CneTy ugn s -
Meype creprEa £ M MaxcHmansuslft yros 3aruéa,
Knace apMaTtypn DAz
no 20 20 u 6onee
‘A-l, B-1 2,5d 2,5d He orpanuyen
A-11 4d 6d 90
A-T11 6d 8d 90

8.48. ITponoabnble cTrep:KHH PACTABYTOH H CKAaTOH apMaTyphl 3a-
BOAATCH 3a HOPMaJdbHOE HJAM HAKJCOHHOC K HpO,ZLO.HbHOI'jI OCH 2JIeMéeHTa
ceyeHne, B KOTOPOM OHM YUXTHBAKTCH C NOJHBIM PACYETHBIM CONPOTHB-
JEHIEM, HA JJMAY He MeHee [y, OnpeliefisieMylo no (opMyde

R
’laH == (maH T\;I% + AkﬂH) d, (195)

HO He MeHee lay=hayd, TJe 3HAYEHUS Map, Ahgg. hay. a4 Takke monyc-
KaeMble MEHIMAJbLHBIE BEJIMHHN [5x onpefensiorcs no taba. 47. Ilpu
ITOM PJIajKHe apMaTyPHBlE CTePXKHH OKAHUHBAIOTCS KPIOKAMH, BHIMOJ-
HEHHBIMH B COOTBEeTCTBHI C M. 8.40, WM AOJKHBI MMETh NP MBAaPEHHYIO
NONEPEeUnYo apMaTypy Iio JJMHHE 3ajeJKil.

lan
Be/n4uHBl OTHOCHTEABHON MIHHB AHKEDOBKH A'af‘::_”d' , BB
yhcAeHHOA no dopmyJae (195) ana pasHelx Mapok GeroHa u s PasHEIX
KJIACCOB apMaTyphl, INIpHBeJeHbl B Talj. 48.

Ecsiu anKepyemble CTEpKHH NOCTABJEHH C 3aIacoM 0O MJOHAAH
CeYyeHNss NMPOTHB TpeGyemoll pacueToM 10 NPOUYHOCTH, JJIHHY AHKEDPCBKII
la MCHKHO YMEHDIIHTh, BBIYHCAAS ee 1o (opmyse (195) ¢ ymHOxe-
HHEM Rj, Ha OTHOUmIEHHE HeOGXOJMMOH 1O pacuery u GaKTHYECKOH MJio-
majxn ceYeHuss apMaryphl.

IIpononpHas pacTaHyTass apMaTypa xKeJe306eTOHHBIX 5/IEMEHTOR ,
aHKepyeMasi B CMEXHBIX 6eTOHHLIX MacCHBAX (HANpPHMEP, KOHCOMH 6bIy-
KOB 3/lavnit '9C 1 NJIOTHH, KOHCTPYKUHH THIIA TOANODHEIX CTEH H AP .),
34aBOLHTCH B CXKATYIO 30HY Ha JJIHHY lay, onpelefieHHYIO 11O Hopmyse

(195). Onpenenenne rpannubl Cxartol 30HbI NPOMSBOAMTCH mo M. 1.10
raasst CHull 11-56-77.
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Ta6anua 47

TlapameTpnl AN ONPCAENEeHUS AJHHB
aHKEPOBKH aPMaTyphi

TIepHOAHYECKOTO

raagkoi
Yca0BHA paGOThl apMaTyphi . mpopuan
=) o| - -
" | <Z - = | Hs
= < ~ = o] < ~ =
s «
3 | S s | <
S < | He Menee| & | < | He Menee

3agenka pactaHyToll apMary- 0,7 1111201250 1,2 111 20| 250
pPbl B pacTaHyTOM OeToHe

3anenka cxatoll WJIH pacTi- 0561 81 121200{08| 8| 15 200
HyTOH apMatyphl B C¥KaTOM

6erone
Ta6anuma 48
OTHOCHTeNBHASA AJHHA aHKel OBKI
apMaTypsl ONPU Mapke GerToHa

Kanacc
YcsoBHa padoTh apMaTypu | @ (@l o [9|Q o (oo |o
S I B TS I T B -
E = - B = I I -
B  pacrsmytom  GeToHe A-1 47| 39| 34] 30; 27| 25| 24] 23| 21
lag = 250 MM A-TL 38[ 32| 28y 25| 23| 22! 21{ 20! 20
A-IIT | 45| 37| 33| 29] 26| 25| 23| 22| 21
B cxkarom Getone lqp=> A-1 32| 271 23] 21] 19 18} 17} 16] 15
= 200 MM A-I11 | 27| 23] 20| 18; 17| 16| 15[ 14/ 13
A-1I1 | 32| 27] 24| 21| 19] 18| 17| 16] 15

Lonyckaercs 3aBOAHTL PaCTAHYTYIO apMarypy Ha AANHY [am, pac-
CuMTanHyw no ¢opmyae (195) ¢ mapamerpamu no Bepxuel CTpOKe
Ta6a. 47, 3a IJIOCKOCTh, NPOBEJEHHYIO NOX YraoMm 45° ns cxkartolt
30HB aHKEPYEMOTO 371€MEHTa B TAyOnHYy GeTOHHOTO Maccusa {puc, 73, 8).

8.49. IIpn HEBO3MOXHOCTH BHIOJIHEHHS peKOMeHjanui 1. 8.48
HEO6XOMHMO MPHMEHATD CIIELHANBHEE MEPHl 0 AHKEPOBKE NPOAOIbHBIX
cTepKHel (puc. 73, 6—0):

a) ycTpaMBaTh Ha KOHIaX CTepiKHell clemmajbHble aHKephl B Blle
IVIACTHH, YTOJIKOB H T. II.; B 3TOM CJayuae IJIOmAajb KOHTAKTa aHKepa
¢ 6eTOHOM H3 YCJOBHS NDOYHOCTH GeTOHa Ha CMSATHE JOJXKHA ObiTh He
menee N/ 2,5 Rup, rie N3 — ycuiaue, npuxoismeecs Ha aHKePYeMBIH
CTEPIKEHDb; TOJIMHHY ARKEPYeMOH NJaCTHHBEl CJefiyeT NPUHUMATL He
menee 0,2 d aHKepyeMOro CTepxHS H He MeHee 6 MM, JJHHY 3aJeJKH

CTePXKHA CHlelyeT ONpelessiTh pPacyeTOM HA BHIKAJNbBARWE H TPHHH-
MaTe He MeHee 10 d;
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Puc. 73. AHKepoBKka apMaTypsl Ha

3alleMAEHHBIX OII0pax

@, e — 3anycKoM CTepxHei Ha JIMHY [,.3
6 — HplUBApPKOH aHKepymUIHX CTepxHeill; g—
NpUBAPKOH cTepxxkHeH K 3aKNaAHLIM Aera-
JISIM; 2 — OTTHOOM crepxkHeil; 0 — orruGoMm
cTepxHell H IIO0CTaHOBKOIl AONOJIHTeNbHBIX

XOMYTOB; [ — aHKepylougasg MHAeranb; 2 —
sakJanHas Jeralb; 3 =— NONOJHHTEJbHEIE
XOMYTHI, NIPEenATCTBYIONHEe pasrubBaHHuIo
cTepxHus; 4 —TIpaHHUA ¢XKaTOH 30HB; §—
GeTOHHBIIl MaccuB
a 14
4
4% ;.
e e = =
T S
wf jod Uy 75aY.
Pty 100 N
Puc. 74. AmukepoBka apmaryphl Ha

CBOGOJHEIX omopax
a — nNpH OTCYTCTBHH DacueTHofl nomepeyHoflt

apMartypbl; 6 — npH HaJAMYHH DPacYeTHOH
rnonepeyHoit apmatypsl; [ — aHKepyolide
CTEPXHH;, 2 ~— aHKepylonmad mnJacTHHa

6) oTT16aTh aHKepyeMbli
crepxedb Ha 90° mo pyre
Kpyra painycoM B CBETY He
MeHee O d, TpH 3TOM MJIHUY
OpsSIMOTO y4acTKa Yy HauaJja
32/1eIKH CJIeYeT NPHHHMATD
e menee 0,5 [ay

B) NPHBAPHBATH HA AJH-
He 3aJeiKi He MeHee JBYX
IonepeuHbix aHKepYIOUHX
crepxkuerl XiraMeTpoM He Me-
Hee 0,5 d NpoJONLHBIX cTep-
KHefi. B aToM cayuae pnu-
HY aHKepOBKH [y, ONpefe-
JIEHHYIO 1o 1n.8.48 pad crep-
JKHeH MepuojudeCcKoro mpo-
¢GuaA, PeKOMEHAYETCS YMEHb-
wateh Ha bd, a raagkue
CTepMHH BHMOJHATL  Ce3
KPIOKOB.

JlonoaHuTeNbHbIE CBejie-
HHA 06 aHKEepOBKE apMaTypHl
YTJAOBBIX CONpsizKeHuit 3Je-
MEHTOB NOpHBElleHsl B 1IN,
8.70 u 8.71.

8.50. B TOHKOCTeHHBIX
KOHCTPYKHIUSAX @ny obecne-
YeHHST AHKEePOBKM BCEX NPO-
JOVIbHBIX CTePXHeH apmary-
PBI, AOXONSMHX [0 OMNOPH,
HA  KpaHHWX  CBOGOJHHIX
oTopax H3ruGaeMblX 3ZJIeMeH-
TOB HEOOXOIMMO BLINOJHATH
cjeayomue TpeGOBaHHS:

a) ecJqu nonepeyHas ap-
matypa He Tpefyercs 1o
pacuety, JJHHY  3amycka
PacTAHYTHX CTepxHeli 3a
BHYTPEBHIOIO T PaHb CBOGOAHCH
onnopel  lgy chenyer NpHHU-
maTh He menee b d. B cBap-
HHIX CeTKax H Kapkacax ¢
npojaosEHOH pafouell apma-
TYpoll H3 rJaflKHX CTepiKHeH
K KaxXIoMy  DAacTsiHyTOMY
NPOJONLHOMY CTEDXKHIO Ha
AnuHe gy MOJXeH GbiTh NPH-
BapeH XoTsgd OB ORHH HOIe-
peunbiil (ankepyomui) crep-
JKeHb, PAacnoJioXeHHHH OT
KOHI2  Kapkaca (ceTk 1)
Ha paccroguun c¢z= 1,5 d.

HuameTp anKepymOILero crepxkus da B 6ankax u pe6pax JOJKEH GHIThH
He MeHee TNOJOBHHBI JuaMeTpa NpPONOABHHIX cTepxueld (puc. 74, a);

6) ecqd nomepeyHas apmarypa TpeGyetcs mo pacuyeTy, NJIHHY 3a-
nycKa cTepXHeH 33 BHYTPEHHIOW TPaHb CBOGOAHOH Onopsl clefyeT NPH-
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HEMaTh He MeHee 10 d. IIpu npUMeHEHHH riafkMX CTepxxHeidl Ha JJu-
He lag K KaxJAOMY NPOROJLHOMY CTePXKHI0 NPHBAPHBAETCA HE MeHee
IBYX JIONePeuHHX (aHKepYIOIHX) crTepxkuell auamerpom dy==0,5d,
NP 5TOM PacCTOSIHHE OT KPAaHHETro aHKePYIOMEro CTep:KHS JO KOHUA
Kapkaca npuxuMmaercst He Gosee 1,5 d (puc. 74, 6).

Ecan Anura sanycka crepiKHell Ha cBOGOAHOI onope, onpeieneH-
Hasl B COOTBETCTBHHM ¢ 1. 8.48 M TaGa. 47, wmennwe 10 d, a Takxke
Npd NpHBAPKe KOHIOB CTePXHell K HajekHO 33aHKEPOBAHHBIM 3a-
KJaZHBIM JeTajfiM paspelnaeTcss NPHHUMATh [ay<C10 d, HO He MeHee
5d (puc. 74).

Creikn apmaTyphbl

CBAPHBIE CTHIKH

8.51. Apmarypa M3 ropsiyeKaTaHofi CTaNH HEePHOAHYECKOrO I{IpPO-
¢buns, ropayeKatanol ryajkoii CTajgH, KaK NPAaBUJIO, H3TOTABJIHBAETCS
C NMpUMEHEHHeM AJS COeJMHEeHHH cTepXKHeH KOHTAKTHON CBapKM ~— To-
YeYHOH M CTHIKOBOH, 2 TaKiKe B YKAa3aHHBIX HHXE CJayuasx JLyroBo#
(BaHHOH M TIPOTAKEHHBIMH IIBAMI).

Tunsl cBapHMX COeAHHEHHH apMaTyphH HA3HAYAIOTCH M BLIMOJHSA-
JIOTCAA B COOTBETCTBHH C roCyAapCTBEHHBIMU CTAHAZAPTAMM H HOPMATHB-
HBIMH jIOKYMEHTaMH Ha CBapHYI0 apMaTypy M 3akJanHble XeTann AJs
KeNe306eTOHHLIX KOHCTPYRUHME (cMm., mpua. 13).

CoellMHEHHS, He NPeAYCMOTPEeHHBE TOCYAapCTBEHHLIMH CTaHiapra-
MM, HONYCKaeTCsl BLIIOJHATH IO PaGOuHM uepTekKaM, yTBEDPKIAEHHEIM B
YCTaHOBJEHHOM NOpSJIKe.

8.52. KoHTakTHas ToueyHas CBapKa NMPHMEHSIETCS NPH H3rOTOBJe-
HHH CBAPHBIX KaPKaCOB, CETOK M 3aKJAAHBIX AeTajell ¢ HaXJeCTOUHbIMH
COefHHEeNHSIMH CTepiKHed.

8.53. KonTakTHas CTHIKOBAs CBapKa NpPHMEHSAETCH JJisi COejfuHe-
HHSl MO JUIMHE 3arOTOBOK apMaTypHBIX cTepikKHeli. J{HameTp coepumsie-
MBIX CTepKHeH NpHHHMaeTCs He MeHee 10 MMm.

KoHTakTHYI0 CBapKy cTepxKHel auamerpoM meHee 10 MM jpomycka-
eTCcs TIPUMEHSITh TOJNbKO B 3aBOACKUX YCHAOBHSAX NPH HAJUYHH CelHalb-
HOrO 06GOpyNOBaHHS.

8.54. I3 coelNHEHHA BCTHIK TOPH3OHTANBHBIX M BEPTHKAJbHBIX
crepxkHel jiamerpoMm 20 MM u 6oJjlee IDH MOHTaXe apMmaryphl H c6op-
HBIX 2KeJIe300€TOHHBIX KOHCTPYKLMI DEKOMEHAyeTCst NpelyCMaTPuBaTh
BaHHYIO CBaPKY B HHBEHTAapHLIX CheMHBIX ¢popmax (no3. 3—6 npua. 13),
a AAsi COELNMHEHMS BCTHIK CTepKHed auameTpom wMeHee 20 MM — AY-
roByi0 CBapKy IIBAaMH C HAaKJaAKaMH H3 KPYIJIOH CTaJH HJIH BHa-
xJecTky (nmos. 7, 8 mpua. 13).

Ilpu sTOoM B cHeUHpHKALHIO apMaTypH BKJIOUAIOTCS HAKJAJKH
(MOAKMaIKH) AJs CTHIKOBAHHS CTCpPIKHEH.

8.55. JlyroBasa cBapkKa TIPOTAXKEHHBIMH WIBAMH TPUMEHAETCS:

a) AR cOelHHEHHA cTepxHeil apMaTyphl H3 ropsiueKaTaHbiXx craJell
InamMerpoM Gosee 8 MM MexAY cOGOH H C COPTOBHIM MPOKATOM (3ak/aaji-
ULIMH  JeTajJgMH) B YCJOBHSIX MOHTaxXa apMaTyPHBIX H3feaudl, a
TaKXe C aHKePHBIMH H 3aKPernJAlnyME YCTPOHCTBAMY;

6) TPH H3TOTOBJEHHWH CTaJNBHHIX 3aKJaJHBIX JleTased U A COeAl-
HEHHA HX Ha MOHTaxXe MeXJy cofoil B CThIKax COOPHBIX KeJie30GeToH-
HBIX KOHCTPYKUHH.

8.56. Ilpn oTcyTCTBHHM O0OOPYROBaHHA JJsi KOHTAKTHOH CBapKH
JonycKaercss TPpHMEHSTh JYTOBYIO CBAPKY B CAeJYIOWUX CAYyYasaX:
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a) IS COeJMHEHHUS MO JIMHE 3aroTOBOK APMATYDHBIX CTepikHEH
H3 ropsuekaTanofi cranu guamerpom 8 MM H GoJee;

6) NpPH BBLIIOJHEHHH CBApHBIX COeJHHeHHMIl, PaCCUUTHIBAEMEIX NO
NPOYNOCTH, B ceTKaX N KapKacax ¢ 06g3aTeNbLHBIMH JONOJHUTEIbHBIMU
KOHCTPYKTHBHBIMH 3Jieh @HTaMH B MeCTaX CCeJlHHCHHSl CTepxKHeH npo-
JOMBRON W nonepeuHoH apmaTypbl (KOCHIHKaMH, JankamH, KpIoKa-
MH H T.IL);

B) [PH BLINOJHEHIH He DPacCUNTHIBAEMBIX TTO MPOYHOCTH KPECTOBEIX
CoejiiHeHI{i, apMaTypPHEIX CeTOK H3 CTepXKHeH juameTpoM 8 MM H
6oJee.

8.57. KpecToBbie COelIUHEHHA apMaTypHl JKeJe300eTOHHBIX KOH-
CTPYKUMUI MOMKHO BBIIOJHHTb AYTOBOH CBAapKOil C NPUHYIUTEJTLHBIM
GopMHpOBaHHEM IUBA B COOTBETCTBHH ¢ «PeKOMEHJAANUAMH IO NPCEKTH-
POBaHUIO AYrOBOH CBAaPKM KPECTOBHIX COEAMHEHHIl apMaTyphl KeJe3o-
GETOHHBIX KOHCTpYKUMi», paspaboranHsix ITHUHMCK um. B. A. Ky-
yeperko Tocerpos CCCP (M., 1973).

8.58. Ilp¥ M3roTOBJEHMHM CBAPHBIX CETOK M KAPKacoB KOHTAaKTHOMH
TOYeUHOH CBapKoil yros MeXAy NepeceKamHMUCS CBapuBaeMbIMH
CTePXXHAMH PeKOMEHJYeTCst NPHHHMATh HpsMsiM. IIPH HBTOTOBJEHHH
CeTOK Ha MHOrOTOMEYHHIX MaUIMHAX 3TOT Yrod MOXKeT OTJIMYaThCH OT
NpAMOro, HO JoJaXeH OwTb He Menee 60°.

JIyroByio cBapKy nepecekawmomuxcsi paGouynxX apMaTypHHIX CTepXK-
Hefl u3 cranm kaacca A-11, mapku Cr.b u 18I'2C, a Takxe u3 cranu
gaacca A-III, mapxku 35I'C npumeHSTH HE pexoMeHAyeTed.

8.59. [lonmyckaercsl CTHIKOBAHHE CTE€PXHeH CBapKoil B JoboMm ce-
UeHHH o JilHHe H3fAennd. CTHKH, OCYIIECTBJsseMble AYroBGH CBapKoH,
PEKOMERAYETCST PACHioaaraTh TAKHM o6pasoM, 4TOGEl OHM He MpemsiTCT-
BOBaJH GeTOHHPOBAHMIO, T. €. YCTPAMBaTh HX 8 MECTaX, MmeHee HacHl-
HEHHBIX apMarypoil, uaberars yCTpoHCcTBa HECKOJNBKHX CTHIKOB B OJHOM
CeyeHHH H T. I.

8.60. B KOHCTPYKLHMSX, PacCUHMTHIBAEMBIX Ha BBIHOCJIHBOCTh, J0-
NyCKaeTcsi CTHIKOBATh B OJHOM ceyeHHH 10 100 % CTBIKGB npu yCJIOBMH
NMOCTAHOBKH JNONMOJHHTENbHEHX IJaBalpoluX cTepxHell, momagb cede-
HUA KOTOPHIX onpefesifgeTcss PAaBHONPOYHOCTBI CEUEHHS CO CThIKaMH
ceyeHH10 G€3 CTHIKOB B COOTBETCTBHH c dopmyJuofi (156), u pamHol 3a-
leakH He menee 30 d. IIpuMeBenHe CTHIKOB BHaXxJIeCTKy (€e3 cBapKH
I co cBapkol) jns pactanyroil padouell apMaTyps B 3THX KOHCTDPYK-
ousiX He pPeKOMeHJIyeTcs.

CTbIKM APMATYPBI BHAXJIECTKY (BE3 CBAPKH)

8.61. Crnku paGouefi apMaTypnl BHAXJeCTKY NDPHMEHSIOTCA HPH
CTHIKOBaHHM CBAapPHBIX M BSI3aHBIX KaPKAacOB H CETOK, NPH 3TOM JHAMETp
paGoueli apMaTyphl MpHHHMaeTca He Gogee 36 MM.

CThIKH CTepyxHeBOH pabouyel apMaTyphl BHaXJeCTKY He peKOMeH-
AYeTCA pacnonaraTh B PACTAHYTOH 30Re H3TnGaeMblX H BHELEHTPEHHO-
pPacTSHYTHIX 9JIeMEHTOB B MeCTaX IIOJHOTO HCIIOJIb30BAHUS apMATYPHI.
Takwe CTHIKH He IONYCKAIOTCA B JHHEHHBIX 3JIeMEHTaX, CeYeHHE KOTOPHIX
NOJIHOCTBIO PACTSIHYTO.

8.62. CThlKH pacTsiHYyTOH MM CxKaTOH paGouell apMaTypH, a TaKxe
CBapHBIX CETOK M KapKacoB B pafoueM HANpAaBJEHHH JOJKHB HMEThb
JVIHHY nepenycka (HaX/JecTky) /g He MEHEE BeJMUMHBI, ONnpejesseMoi

no gopayJae
o
by = (mﬂ R MH) d, (196)
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e Oy — HANpPSKeHHe B apMaType B MeCTe CTHIKA BHAXJECTKY ¢ Ha-
GoJiee HAMpsAKEHHOH CTOPOHBI.

3uavenusa my M Aly, 8 TakXKe MUHHMaJdbHble 3HAYEHAS [y H Ag
JJIS OTPEAEJICHHS JUIHHEL NEPRNYCKa CTHIKOB apmaTypbl BHAXJECTKY
npupegensl B Taba. 49.

Tab6auwa 49

TlapaMeTps Asst OnpeledeHns AMHBH CTHKA
4apMaTyphl BHAXJECTKY
nepHOAHYeCKOTO raankod
Ycnoeusi paGoTsi npoduas
= S
= 5
t<n: \EE &m Nm
- o A
5 < |— = <
g < He MeHee £ < | He MeHee
C1eik B Gerone:; !
PacTaHyTOM 0,9 11120 ] 250 1,55 | 11 | 20 | 250
CKaToM 0,65 81151t 200 I\ 81| 15| 200

B cayuae cnapenHoro pacnosoxenus crepxHell JaHHA HaXJIECTKH
ycragapgupaercd wo  QopmyJe (196), npuunmas 3xavedue d=dnp,
onpefensiemoe wo 1. 8.9.

8.63. CTBIKM CBApHHIX CETOK M KapPKAacoB, a TAKkKE DPAaCTAHYTHIX
CTepxHell BA3AHBIX KAapKacOB H CETOK BHAXJeCTKY 0e3 CBapKH, Kak
NpaBHJIO, pacnoJgaraiorcss Bpasbexky. [Ipm 3TOM ILIOWAAL CEYEHHS
paGoyux CTeprHeH, CTBIKYEMBIX B OJHOM MECTE€ MJH Ha DacCTOSHHH
MeHee AJAHHEBI Nepenycka ly, JOMKHA cocTaBaaTh He Goxee b0 4 olbmedt
NJIOMmAAH CEYeHHS PacTAHYTOH apmaTypsl npH CTePXKHAX NepHojHUye-
cKoro npopuag u He Goxee 25 % mnpu
IJIaJKEX CTEPXHSX.

CMmewmeHHe  cepefHHB  CTHIKOB,

PacnoJoXeHHBX B P pPasHBIX MeCTax, 5 a2 Y3d
IOJKHO 6HLITh He Menee 1,5 Iy (7)}_—'—% . __af

CTriIKOBaHHE OTHENbHLIX CTEPK- 7 1
Hell, CBapHBIX CETOK 1 KapKacoB 0e3 L_ #
pa3bexkKH JONMYCKAGTCH INPH  KOHCT- = —d
PYKTHBHOM apmupoBanuu (6e3 pacue- é)
Ta), a TaKxke Ha TeX yyaCTKax, rje ( N I !
apMaTtypa HCHmoJb3yercsi He GoJee d
yem Ha 50 %. '

8.64. B Raxn0#l M3 CTLIKYEMLIX B 57
pacTsinyTolf 30He CBADHLIX CETOK C -
paGoOuUMH CTeP)KHSAMH  H3 TJIafKoH
CTajH Ha JJAHE  HAaxJeCTKH AoaxHo  Puc. 75. CTRIKH CeTOK BHa-
OLITb He MEHee JBYX NOMEpeuHBIX cTep-  XJecTKy (6e3 cBapkKH) B Ha-
JKHeH, NpUBAPEeHHBIX KO BCeM NPOJAOJbL-  IpaBJeHHH pafouel apma-

HblM CTEPIXKHSIM CeTKM (puc. 7D). TYpH kJjacca A-I
CThkH CBAPHBIX CETOK B Hamnpas- ¢ — ¢ pacnoJioKeHHeM — pacrnpe-
JeHHH  pa6oyed apMaTypbl IepHO-  ACJHTEJNbHBIX (nonepeuHbix)

{ i1 HO N
IudecKoro npoguas  kaaccop A-11  gTEPRHCR . omnion pASHL TO-

u A-111 BunoassioTcs 6e3 momepeu- CKOCTAX
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Puc. 76. Cruxn csapHuX cetok  Puc. 77. CTBIKM CBapHEIX CCTOK
BHaXJ/eCTKY (6e3 cBapKH) B Ha- BHaxJecTKy (6e3 cBapkH) B Ha-
npapjeHnd paboueii apMaTypnl  npaBAeHHH pacnpelesHTe]bHOM
kaaccos A-II u A-IIl apMaTypsl
a —~ 6e3 AaHKepyloUWHX MOoNepedHBIX g ~— CThIK 3 PACMOJOKEHHEM PaGOYHX
cTep kHell B Npefesax CThiKa HA JBYX cTep)KHeli B OJZHO{i NNOCKOCTH; 6 —
ceTkax; 6 — TO e, HAa OJHOH ceT- TQ /K€, B PAZHHX IJOCKOCTHAN; 8 —
Ke, ¢ — C OfMHM aHKePVIOUHM CTep- CTHIK BADHUTEIK ¢ HAAMKEHUHEM HONO-
AHEM B Mpefenax CThiKa Ha JABYX JHHTENLHOH CTHLIKOBOM CETKHM TPH
CETKAX; & — C ABYMS AaHKepYIOILHMH Avamerpe paboueli apMaTypwel 16 MM
CTEPKHAMH B nNpegenax CThlka Ha H QoJee
ABYX ceTKax

HEIX CcTepXredf B npefesiax CThiKa B oaHOl HJIH B OGEHX CTHIKYEMBIX
cetkax {pHc. 76).

8.65. TIpu CTLIKOBAHMH BHAXJECTKY CBApPHBIX M BA3AHBIX KAPKaCOB
UCHTPANbHO- H BHEUCHTPEHHO-CXKATHX KOJOHH B NPCAEAax CTHKA CTa-
BSITCA JONOJHWTEALHBIE XOMYyTHl Ha paccToshnm ke Goaee 10d.

8.66. CThIKH CBAPHBIX CETOK B HANpaBJeHHW pacnupefefHTe/IbHOH
apMatypbl BEIIOJHSIOTCH BHAXJECTKY ¢ nepenycioM Ha 100 MM, cynrad
MeXAy KpafiHHMR Pa0ouuMI CTepKHAMEH cetok (puc. 77, a,6).

IIpn nuamerpe paGoyedt apmatyper 16 MM M Hojice cBapibie CETKH
B HepaGoyeM HANPABICHWU JONYCKAaeTCs YVKAALMBATL BNPUTHK OAHA K
Hpyroit, nepexphHBag CTHIK CIECUHAAbHLIMH  CTHIKOBLIMH CETKAaMH,
YKJAZBIBAEMBIMH C JICPRIYCKOM B KaXAYI CTOPOHY OT CThIKA He MeHee
15 pnamerpoB pacrnpefenuTeJbHOH apmaTypsl H He wmeHee 100 mm
(puc. 77, 8). CruIKH CBapHBIX CETOK B HepaGouem HANPABACHHHM AONY-
CKaeTCs yKJaJblBaTh BIPHTHIK 6€3 HaXJeCTKH H 0e3 JONOJHUTedbHBIX
CTBIKOBHIX CETOK B CJAGAYIOWHUX CAyYamX:

4) IIPH YKJaJKe CBADHBEIX TIOVIOCOBEIX CETOK B IBYX B3aHMHO rep-
NeHANKY A PHLIX HanpPaBJICHUSX;

6) npu HaJMIYHHM B MECTaX CTHIKOB JONOJHHTENLHOIO KOHCTPYKTHB-
HOTO apMAPOBaH¥MS B HanpasJeHMHM pacnpefesHTeNBLHOH apmatyphi.

8.67. Ilpu cThiKe BHAXJECTKY CTHIKYEMBbIE CTEDXKHU PACTIOJIATAOTCS
IO BO3MOXKHGCTH BHJIOTHYIO OJHH K JAPYIOMY, PACCTOSIHUE B CBETY ME-
LY CTBHIKYEMBIMH CTEPHKHAMH He ROJKHO npesuiuarst 4 d. CTHIKH BHaX-
JECTKY HE CJeRyeT pacrnofararb GAH3KO OAMH K ApyroMy. Pacctosinne
MeRAY HHMU B CBETY JAO/IKHO OulTh He MeHee 2 d (d — AHAMETP CThIKYe-
MB(X CTepxkHel) n He MeHee 30 MM.

8.68. CrhikKH CBapHHIX CeTOK B paGoueM HanpaBlAeHHH MOXKHO Bbl-
NOJNHATH BHAXJECTKY C PACHOJOXKEHHEM pachpefle/HTeNbHbIX CTepxHeH
B OAHOI HJAX Pa3HBIX NJIOCKOCTAX.
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ApmupoBaHue yrJa0BbIX COMPsKEHMi

8.69. Bo Bxojgmux yIrJax CONpPSAXEHHH xxene306eTOHHBIX 3JeNeH-
TOB B PacTAHYTOH 30HE DEKOMEHAYETCA MpeLyCMaTpHBATh YCTAHOBKY
JONMOJHHUTENbHON apmaTypnl B BHJAE KOPOTbiueH, KOTOPHE npuBapu-
BaIOTCH K OCHOBHOH apMaType H 3aBOAATCA B 00e CTOPORBI OT BEPIIHHbI
BXoAfuero yraa 1a paccrosnue se meHee 0,3 BLICOTH 3jemeHTa. [TJ0-
Hiab CEyeHHsT KOPOTHImeH JoJxHa cocTapaare 20 % naomazu ceuenus
OCHOBHOH pa6oueit apmatypsl (puc. 78).

Puc. 78. Cxema apMupoBaHHS BXOJIf-
IEro yrJaa COnpsixeHus  xejesole-
TOHHBIX 3JIEMEHTOB B pacTsinyToll 30He

Puc. 79. CxeMbl 2apMHPOBAHHST YTOBHIX
conpsixMenHil xKene3do0eTOHHBIX KOHCT-

pYyKUHH
q — UPH OTCYTCTBHHM  CXKAaTOl apMaTryphl;
]— npH  HaAMYNM  CXATOH  ApMaTyphl;
& — npH MACCHBHBIX KOHCTPYRULAX;
{ — nepaBROGOKNE  YTOJK (MpuUBapHTL);
2 — apMOCeTKa, 3 — cxaTtas  apmarypa;

4 ~ cBapKa

g ~HM

8.70. PacueTnyio (paGouyyio) apMaTypy B YyIJaax CODPsimeHnus
JIeMEHTOB  CJeJyeT HaJeXKHO  aHKepOBaThb B COOTBETCTBHH  C
nm. 8.48 u 8.49.

8.71. B yroJKoOBHIX NMOANOPHLIX CTEHaX BbicoTOH GoJee 12 M pac-
uweTHast apmMaTypa rpanell, oOpa3yoMHUX BXOAAUIKHE yTO0J, aHKEpYeTCs
B CXKATOH 30He CMeXHOro sJemeHta (puc. 79) Ha BeJuuwHy, Olpeje-
asieMyo o taba. 48,

BennuuHy cKaToH 30HH »JeMeHTa paspeliaercs OmnpelensiTh MeTO-
JOM CONPOTHBJEHHS MaTepHa 0B. EC/H NJIUHA aHKePOBKH [y mOJY-
yutcH 6OAbLIC BEAHUMHBE CXKATOH 30HH, peKOMeHIyeTCH:

a) mpH OTCYTCTBHHM C)KATOf apMmaTyphl — IPHBApHBaTh K KOHLAM
aHKepYeMH X CTepiKHeH# KOPOTHIIM H3 apMATYPHOH crajH JaHHOH 6 d
HJIH W3 YTOoJKOB C DasnepOM [oAKH He wmenee 4 d (puc. 79, a);

6) npn HaJIMYyHH CXKaTOH  apMarypsl -— npHBapuBaTh pabouyne
pacTsHyThie CTepxHH K cxatofi apmarype (puc. 79, 6).

8.72. YTJOBHE CONPAKEHHS MACCHBHBIX KCI€300CTOHHBIX KOHCT-
PYKUHE peKOMeHAYeTCs KOHCTPYHPOBATh B COOTBETCTBHH C puC. 79, 4.
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IF'nasa 3

ITPOEKTHPOBAHHUE TOHKOCTEHHbBIX
NPEABAPUTEJIbHO HANIPSA)KEHHbIX
)KEJIE30BETOHHBIX 3JIEMEHTOB CO CTEP)KHEBOH
APMATYPOH

9. OBLIUE NMOJIO)KEHU A

9.1. Hacrosmas riaBa PyKoBoJACcTBa pacnpoCTpaHsSeTCs HA NPOeK-
THPOBAHHE TNPEIBAPHTENbHO HANPSAXEHHBIX KeJ1e306eTOHHBIX KOHCT-
PYKIHME THAPOTeXHHYeCKHX COOPYIKEHHI, apMIDOBAHHBIX CTePXHEBOH
ropsiueKaTaHoH apMaTypoll NepHOAHYECKOro NPOGIAS C HaTdXeHHeM
ee Ha ynope!l 10 GETOHMDPOBAHHS 3JIEMEHTOB.

9.2. TlpenBapuTresbHOE HANpPsSIKEHHE 3KeJNe306ETOHHBIX 3JE€MEHTOB
CJeyeT NPUMEHATh NPH HeoOXOAHMOCTH:

a) yBeJIMUEHHs CONPOTHBJEHHS KOHCTPYKIMH 00GpasoBanHuio Tpe-
MyH B GeTOHe WM OrpaHWUEHUsS HX PaCKPHITHA;

6) noBLINIEHNsT X eCTKOCTH KOHCTPYKUHI;

B) NOBHIUEHUS BBHIHOCAMBOCTH KOHCTPYKuUUH, pafoTaomux Ha
BO3JefCTBHE MHOTOKPAaTHO NOBTOPAWIIEHiCS HArpyskH;

I) CHHXKeHMsS pacxoja apMaTypHoH cTajan (3a cueT HPHMEHEHHs
BBICOKONpPOUHOH cradan);

I) YMeHbIIEHHd pacxoja 6GeToHA M CHHXKeHHs Beca KOHCTPYKUUM
(3a cueT npuMeHeHHs GeTOHAa BLICOKHX MAapoOK).

9.3. B pa6ouux ueprexax nupeIBAPUTENBHO HAMNPSIK CHHBIX KOH-
CTPYKIA! pekOMeHAYyercsl YKa3wBaThb MapKy OeToHa, BHI apMarypo,
BeJIHYHHY YCHJIHH HJIH KOHTDOJHPYeMbIX HanpsikeHufl H nocjejpoBa-
TEJILHOCTL HANDSXKEHUS apMaTyphl, NPOUHOCTL GeTOHA K MOMEHTY 06-
xKarus (MmepefaTOUHYIO NPOYHOCTD), YCJOBHSI ¥ NOPAAOK OTIyCKa Ha-
TSAHYTOR apMaTypbl, PasHOCTb TeMIepaTyp HanpsraeMoll apmaryphl
H HaTSXKHBIX YCTPOHCTB NpH TepMooGpaboTKe (npomapHBaHul) 3Je-
MEHTOB, NPHHATYIO IJIsl ONpejeJieHHsi IOTePb IIPeABapHTENLHOrO Ha-
NpsaXeHudA, J0NYCTHMYIO CTeneHb obxkaTus 6eToHa B TpedyeMbli MOMEHT
TPemuHoOo6pa30B anlsl (AJIa 3/M€MEHTOB, PacCUHTLIBAEMBIX HA TPeILHHO-
CTO[IKOCTD), a TAKKe MeCTa JJIsi 3aXBaTa 2JeMEeHTOB NpPH NOLbEMe H MOH-
TakKe, MeCTa HX ONHPAHHMA NPH TPAHCNIOPTHPOBAHUH H CKJIAZHPOBAHHH |
MOHT2XHYI0 IDOUYHOCTb 3JIEMEHTOB, CXEMY INOBEPOYHBIX HCOBLITAHUH-

OcHOBHbIE TOJNIOKEHMSI 10 PacueTy

9.4. TlpepBapuTe/bHO HaOpsAXKEeHHBE IKeJe306eTOHHBIE KOHCTPYK-
U JOJIXKHBI YAOBJETBOPATH Tpe6OBaHUSM pacyera IO Hecymeld cno -
co6HOCTH (IpefeJIbHEIM COCTOSIHHSM MePBOH I'PYNNBL) NPH BCeX COyeTa -
HUSIX HArpy30K M BO3JEiICTBHI H MO NPHIOAHOCTH K HOPMAaJbHOH DKCH
nayaTtanus (mpelesbHLIM COCTOSIHMAM BTODONl TPYNNbI) TOJABKO NP
OCHOBHOM COYEeTaHNH Harpy3okK I Bo3xeflcTBHH.

Pacyer no npepenbHbIM COCTOSIHHSIM TI€PBOM TPYNILl  BKJIOYAET:
pacyeT Ha NPOYHOCTL € NIPOBEPKOY YCTOIUNBOCTH NOJNOMEHHss H (POPMLL
KOHCTPYKIHH; pacyeT Ha BBIHOCAHNBOCTb KOHCTPYKUHI, HaXOAsI HXCSH
noA BO3JelicTBIIEM MHOTOKPATHO TNOBTOPSIOMelics HArpy3ku.

Pacuer mo mnpeaesbHBIM COCTOSSHHSAM BTOPOH IPYNNB BKJIOYACT:
pacueT no o6pasoBaHHIO TPELIHH B CAYy4asaX, KOTAA HO YCJOBHAM HOPD-
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MaJbHOH 3KCIIyaTAlHE COOPYXeHUs He AomycKaetcst o6pasoBanue Tpe-
IIHH, HJIH 110 PACKPBHITHIO TPELWIHH; pacuer 1o NedopMalUsIM B cIydasx,
Korja BeJHuYHHA nNepeMeleHIii (nporufos, yIJoB MHOBOPOTA) MONKET
OTPAaHHYUTh BO3MOXKHOCTb HOPMalbHOH 3KCINIYaTaUUH KOHCTPYKIUHU
HJIH HAXOASILIUXCS HA Hell MeXaHH3MOB.

[Iprvevanue Pacuer no gebpopMamisiM NPOUIBOAUTCH O
pexoMeHfauusM raaBsi 1. IIpu 3ToM KecTkocTsb. 3JemeHTOB By npu
KPaTKOBPEMECHHOM ACHCTBHM HArpys3oX oOnpejensiercs no Qopmynam:

JJsl TPEIHHOCTOHKHX TNpPEIBapUTeIbHO HamnpsAKeHHBIX 2JeMEHTOB

By=0,8 Eglx; (197)
AJds Y9acTKOB 2J1€MEHTOB, paccuuTeIBaeMbIX IO PackKphBITHIO TPElIHH,
By=0,7 E¢lx. (198)

ITpu AAHTENBHOM AeMCTBHM HArpy30K KeCTKOCTb KOHCTPYKIUHH B
onpefensercs no Qopmyae (179)

q-+n
B=bxss 50

9.5. Pacuer na npouHOCTh, a TakKe N0 06pPa30BaHUI0 111 PACKphI-
THIO TPEIlMH CJeAyeT NpPOM3BOAHTL M BceX CTaiMii:  H3rOTOB-
JieHue, TPAaHCOOPTIIPOBAHUE, MOHTAX M 3KCIJAYyaTanHd.

Pacyer npeaBapuTeNbHO  HaNPAXEHHBIX 3JeMEHTOB B CTalHH
H3TOTOBJEHHS IPOU3BOAITCA HA BO3JAeHCTBHE YCUJIHSA OT 00KaTHS Ha-
npsaraeMoi apMarypoil H COGCTBEHHOTO Beca 3JIeMCHTA NP ero noAbeMe.
I'lpn 3TOM pacuerHoe compoTuB/eHHe GeTOHA MPHHIMAETCA PaBHLIM €ro
OPOYHOCTH B MOMEHT 0O0XKATHA.

PacyeT 3JeMeHTOB Ha BBIHOC/HHBOCTb HPOUSBOAUTCH JJs CTajinul
IKCNAYATALHHU.

Pacuyer no gedopmanugm AONyCKaeTcs He IPOH3BOAHTD, €CAH Ha
OCHOBAHIIN ONBLITHOI NPOBePKM HJH NPAKTHKH INIpHAMEHEHHs1 Keje306e-
TOHHBIX KOHCTPYKLUI YCTAHOBJEHO, YTO >KECTKOCTh KOHCTPYKUHH B
CTafHH 3KCIVIyaTallill JoCTaTOYHA.

9.6. Onenka HACTYNJICHHS NpeleNbHBIX COCTOSTHUI NepBOH TPYIILL
}eJe300€TOHHBIX KOHCTPYKIHUIlT THAPOTEXHHYECKHX COODYXKEHHH Ipo-
uagogutca M3 ycioBus (1) ke NpKmR.

Koapduunenr yeaosuit paboThl m npuHnmMaercst no radu. 52 n 55.

9.7. PexoMeHJalHH 110 KJaaccuiKauuyd H y4eTy HAarpy3oK ¥ BO3-
meficTBHE npuBenennt B nn.l.4—1.6 u 1.8.

Ilpu oTHeceHUM TeMmMmepPaTypPHBIX BO3jeiicTBH# X ocofoMmy codera-
HHIO Harpy30K UX PeKOMeHAyeTcss yuMThiBATb NPU pacyeTe KOHCTPYKUIIl
1O BTOPOMY TpeAesibHOMY COCTOSIHHIO, K KOTODBIM DpelbsBJsieTcs Tpe-
GoBaHlie TPEmUHOCTOIKOCTH.

9.8. Ilpu pacueTe KOHCTPYKLHil IO NEepBOMY IpPeleNbHOMY COCTOA-
HHIO Harpy3kH DPHHAMAKTCA ¢ KOd(PQHUHEHTaMH Neperpyski B COOT-
BeTcTBHH Cc m. 1.2.

IMpu pacuere KOHCTPYKUHIT HA BBIHOC/HBOCTD Il IO NpejesbHBIM CO-
CTOSHHSIM BTOPOH Tpyniel Ko3(pQHUHeHTH Neperpy3Kd NPHHINATCA
pasubiMu 1.

9.9. [lpu pacuyere CGOPHBIX NpELBAPUTESLHO HANPSIKEHHBIX KOH-
CTPYKHNH Ha YCHJAUS, BO3HHKAIONIME NPH HX MOAbeme, TPAaHCHOpTHPO-
BaHMM ¥ MOHTAXe, HATPY3Ka OT COGCTBEHHOTD BECA dJNeMeHTa BBOAHICH
B pacueT ¢ Ko3phuuleHTOM JAMHAMHUHOCTH, DABHHM 1,3, NpH 3TOM KO-
3((QUIHCHT NMeperpy3KH K COOCTBEHHOMY Becy NIPHHHMAaeTCsi PaBHBIM 1.

Tlpn nainexameM OGOCHOBAHHH KO3(PbHLHEHT AMHAMHYHOCTH MO-
JKEeT TPHUHIMAThCS paBHEM 1,5.
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I podonscerue maba. 50

ParTOpH, BrIzBIBAIOMME NOTePHU NpeaBa-
PUTEJBLHOIO0 HANpAXKEHHS apMaTyphl

BenuunHa noTepb mpejBapUTeIbHOrO
HaupsiXKeHUs, Kre/cem?

IlpuMmeuyanne

6) MOABEPTHYTOro Tem/iosoii 06-
padoTke

6. Ycanka 6eTOHA TSXKeJIOTO TPOEKTHOH
MapKH:

a) M 400 n puxe

6) M 500

B) M 600 u Beime
7. Tlonsyuects GeToHa

omnpefiensiercs no popmymam (205) u
(206) Ha ypoBHE LeHTPOB TSKECTH NPO-
Joabroft apMaTypsl A U A’ ¢ yueTom
noTeph 1o no3. [—4 Hacrosmed tab-
JIHLIBL

[Horepn sruucaso0TCs 10 QGopMyaam
no3. 5, a HacTosmel TaGJUULl C YMHO-
JKeHHeM IIONYYeHHOTO pe3yJbrara Ha
kostpduniert 0,85

b. Bropeie notepu

Jlna 6eroHa ecre- | [ag 6erona, noa-
CTBEHHOT'O TBePJe- | BepLHYTOrO TelJjo-
HUS: Boil o6paorke

HnpHu arMocdepHoM

RaBICHUU:

400 350

500 400

600 500
2000 S0.8 To xe, utro pmast
Ro GeTona ecTecT-
0.1 BEHHOrO  TBepje-
npu 5= <0,6; HHS, C YMHOI;{{G-
HHEM  IOJyueH-

JononsuTte bHble PeKOMEHAALHH 10 ON-
pejesiediio HOTepb TPeABAPHTEILHOTO
HanpsKeHHs OT YCajKH M HOJ3y4YecTH
6erona cm. 1. 9.15



ITpodonxcerue maba. 50

¢daxkTOpH, BH3HBAIUHE NOTEDH NMpeABa -
PUTEJBHOrO HANPSIKEHHS apMATYDH

BesnunHa norepb NpeABAPHTENLHOTO
HanpsxKeHds, Krc/cm?

IlpuMeyanue

4. Iedopmarusa CTadbHOH GOPMBL NPH
H3rOTOBJEHHH IPeXBAPHTENbLHO Ha-
[P SKEHHBIX XKeIe300eTOHHBIX KOH-
CTPYKUMH

5. Dricrponartexatomasn noasydecTs Ge-
TOHa:
a) eCTeCTBEHHOTO TBEpJeHHs

1z

2 MM; [ — JJMHa HATATHBAEMOTO
CTepIKHA (PAaCCTOsHHE MEeXKLY HAPYXK-
HEIMM TDaHSIMH YIOPOB (POPMBI HJIH
CTeHja), MM
Al
k T Eg, rae B — roaddumment, omnpe-

JeJsieMblil IPY HaTAXKEeHHH apMaTypEl

JOMKDPaTOM 110 opMmyJIe k = 5

Al — c6aukeHne YHOPOB IO JHHHH Aeit-
crBuA yeunusg N,, onpefensemoe H3
pacuera jgedopmanus Gopmel;
! — paccTosiHHe MeXJY HapyKHBIMA
rpaHsiMH YIOPOB;
{ — 4YHCJIO TPYND CTEPIKHeH, HaTarn-
BaeMblX HeOJHOBPEMEHHO

o]

J6.1
500 R

Ry < 0,6;

-H
npu
0

300 - 1500(—013'—“-_0,6)
0

npx &H—>O 6 Tde O
Ry Yy 0.1

oT JedopManyuH aHKePOB MOXHO IIpH-
HUMAaTh DPaBHBIMH HYJIO

Ilpn ofHOBpeMEHHOM HAaTAXKEeHHH BCEX
cTep:kHell, ONUPAOIWMXCA Ha ORHY
YIOPHYI0O KOHCTPYKIHIO, IIOTE€PH IIpe-
JABApHTEJbHOTC HaIIPSDKEHHsT OT ee Je-
dopMauuu NPUHHEMAIOTCS PaBHBIMH HY-
Jo.

Ilpu OTCYTCTBHHE AAHHBIX O TEXHOJOTHU
HM3TOTOBJICHHSI 3JIEMEHTOB M KOHCTPYK-
KK (GOPMBL MOTEPH IIPeJBAapHTETBHOrO
HanpsikeHds ot fedopmauuu ¢opMm npu-
HuMaoTes paBHbMI 300 xre/cm?
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Ta6auma 50

DaKkTOT b, FRIZBIBEICHINE NOTETH NpeABa-
FHTEeNbHOIO HATIPSAMKEBNsA apMaTypHl

Beauyuna norepb NpeABapuTeNbHOTO
HaNpAXeHUdA, Kre/cm?

TlpuMeyaHue

1. Penakcauus HanpskeHHit apMaTypsl
NPH MeXaHHYeCKOM crocobe HaTsxKe-
HHS CTEPXKHEBOH apMaTyphl U3 rops-
yekaraHo#t craam kaaccoB A-IV u

2. TemnepaTypHbiii nepenali (pasHoCTb
TeMIepaTyp HATAHYTOH apMaTypH H
YCTPOHCTBA, BOCIHPUHHMAIOWIErO YCH~
JIMe HATSXKEeHHUS NPH NPONapHBaHUH
HJIH TporpeBe GeTOHa)

3. Hedopmanus aHkKepoB, PACHONOKEH-
HBIX Y HaTAXHBIX YCTPOHCTB

A. TlepBble norepu

0,10 — 200 (31ech 0y npHHHMaETCH
Ge3 yuera ImoTepsh)

12,5 Af, rae Af — pasHOCTD MEKAY
TeMOepaTypoil apMaTypsl ¥ YIOPOB,
BOCHIPHHHMAIOIUX YCU/INE HATAXKEHHS,
rpag

A
7 Ea, TRe A — oG:xaTHe OnpeccoBat-

HBIX a6, CMATHE BLICAXKEeHHBIX T0J0-
BOK M T. II., IPHHAMAaeMOe PaBHLIM

Jlsisi ropsidekaTaHOi apMaTypHOM CTas i
kaacca A-11IB, ynpounennoil BLITSk-
KOH 0 HATSXXEHUS apMaryphl, MOTepH
HanpsXKeHUsl OT peJakCaluH HpHHH-
MalOT PaBHLIMH HYJIO

TIpu Depenave ycusns OT HaTsKeHUs
4ApMaTypH Ha CTajJbHEe OMOpHHE GaJ-
KM HJH HeCymylo KOHCTPYKLHIO omna-
JyGKH, DacloJoXKeHHbe BHYTPH KaMep
NPONapuUBaHus, HIH Ha MeTAIIHYECKYIO
onmajgyOXy TNOTepH HAaNpPsKEHUS apMa-
TYpHl OT TEMIIepPaTypHOro meperaja
MOKHO NUDHHHMaTk DPAaBHBIMH HYJIO
(At=0).
Pacuetrnass BenauuuHa Af¢ npu oTCyT-
CTBHH TOYHHIX JAHHBIX NPHHHAMAETCSH
paBHOoil 65 °C — 1asi  KOHCTPYKIMH,
paccuuTBIBaeMHIX 110 ITIPOYHOCTH, W
50 °C — st KOHCTPYKUMH, PacCUHTHI-
BaeMBIX IO TPEIHHOCTOHKOCTH

lefl HaJAHYNN HaA CTCHAe HAaAEeKHOTO

KOHTPOJIS 33 OTCYTCTBHEM NOTEPh OT 06-
HKaTHa aHKePYIOLHX YCTPOHCTB NOTEPH



Hpodosxense misa. 59

Tipumeyaune

Benu4urHa roTepb NpPeABAPHTENBHOIO
HalpsXKeHusi, KIc/cm?
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$AaKTOpH, BHABIBAOUME TOTEPH TIPERS 4 -
PHTEIbHOTO HATIDSIXKEHHSI apMATyphi

9.10. B cayuae, ecaHu npH 9KcC-
NJIyaTalMOHHBIX Harpy3kax cixa-
Tasi 30HA INIpeABapHTENLHO HANps-
JKEHHEIX JIeMEeHTOB He ofecrieyeHa -
pacueroM B CTajHH M3TOTOBJIEHH,
TPAHRCIOPTUPOBAHUS U MOHTAXKA OT
o6pa3oBaHus TPEUIHH, HOPMaJbHBIX
K [POJOJbHON OCH, pPEeKOMeHAyercs
VUHTHIBATh  CHHKEHHE TPEIlHHO-
CTOHKOCTH pAacTAHYTOH IPH  3KC-
nayaTalMy  S0HBEL 3JaeMeHTa  (mm.
12.9 n 12.19).

I 2JIeMEeHTOB, PacCUHTHIBae-
MBIX Ha BO3jeHCTBHE MHOTOKPATHO
NoBTOpsiIoNeficss HArpysks, obpa-
30BaHHe TaKUX TPEIIIH He JOMmyc-
Kaercst.

9.11. Ilpr onpefeneHun ycH-
anft B CraTHUECKH  HEONpejesu-
MBIX 3KeJe300eTOHHBIX  KOHCTPYK-
IHSX, BLI3BAHHBIX TeMOEPaTypHLI-
MH BO3flefiCTBHSIMH HJH oOcalKoi}
OMOp, a TaKxKe IIpH ONpefleJeHHn
peaKkTHBHOIC JaBJeHHs TPYHTA Ke-
CTKOCThL 9JIEMEHTOB  OINpelensiercs
o opmyaam (197) u (198).

9.12. Tlpu pacyere npeaBapl-
Te/ILHO HanpsKeHHBIX KOHCTPYK-
UHi  TOMHMO YCHJIHII OT BHEUIHUX
HArPy30K  pEKOMEHAYEeTCSA YUUTHI-
BATh yCHJIMsL B apmatype Hu GeToHe,
BO3HHUKAIOI[He OT IpeiBapHTeNbHO-
IO HaNpsKeHHs apMaTypHL.

9.13. Ilpunumaemble B pacuye-
TaX BeJHYMHBl INPeJBaPHTENLHOTO

HanpsixeHHus: Oy M Oy  COOTBETCT-

BCHHO B Hanpsaraemoli YacTH apma-
Typel A u A’ 6e3 ydera moTepnb
JJIst CTEPKHEBOH apMaTypel  JOJIXK-
Hbl COCTABJATH He Conee 0,95 RaH‘

9.14. TIpn pacuere npexBapH-
TEJbHO  HaIpsI)KEeHHLIX 3JeMEHTOR
peKoMeufiyeTcsl YUUTHIBATH MOTEpH
HpeJBapUTEIbHOTO HaIp siKeHusI
apMaTypel, OpOABAAIONIHECH B  He-
PHOL  HBIOTOBJEHHS  3JEMEHTOB
(nepBele NMOTEPH) H B HEPUOJ HX
XpaHeHHS I SKCIVIyaTaniy (BTOpHIE
noTeph),

Besqpunny  morepb mnpegsapi-
TeNbHOT'0 HanpsKeHHsT TPH HaTA-
JEHUM apMaTyphl Ha YNOPH peKo-
MEeHJyeTcs onpefeaarTs no tada. 50.

CymMapHast BejiMYHHA TOTEpD,
NpHHHMaeMast B PaCYeTaX KOHCTPYK-
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Puc. 80. Cxema ycuaufi npefBapHTeNbHOTO HANPAKEHUA apMaTypbl
B TIONIEPEYHOM CEUEHHH Kejje300eTOHHOrO 3JIeMeHTa

i, A CTAn#M SKCOAyaTaluM AoJKHA OuThb HE MeHee 1000 krc/cm?,

9.15. Ilpu onpelejesuH NOTePb HPEABAPHTENLHOTO HANpsXKeHHSA
OT YCaAKH H NoJI3y4ecTH 6eTOHAa DPEKOMEHAYeTCs YUHMTHIBATDH CJAefyIolye
HOJIOKEHH S ©

a) BeJIMMHHBI NOTEPb OT YCAAKR H NOJN3ydecTH GeToHa, onpelesise-
MBI IO Ta6u. 50, MOTYT GBITh YTOUHEHB!, €C/IH M3BeCTHA NPONOIKHTEN b+
HOCTb NEpHOZAa CO JHA H3TOTOBJIGHHA 3JleMeRTa A0 €ro HCHbpTaHUs,
3arpyXeHHsi IKCIIYaTaUUOHHOH HArpysKol MM NOTPYKEHHS B BOAY.
YTounenue BeJHYHHBEI NOTEPh NPOH3BOAAT IIyTeM YMHOXEHHSI Ha KO3(-
dunvent P, onpefeasemutii mo Qopmyne

4t
b= To03-37 »
HO OpnHHMaempli He Gojee 1.

B dopmyne (199) { — Bpems B ¢yTKaX, OTCYHTHBAEMOE NPH ONpe-
JXeJeHHH IOTEPL OT MOJ3YJYeCTH —— cO IHs o0xkaTHs GeToHa, oT ycaf-
KH — €O JHf OKOHYaHHsi GeTOHHPOBAHHS, ’

6) NJs KOHCTPYKUHMH, HAXOASUIMXCA B IEePHOJ IKCIIyaTaluH B
BOJE, HO 0 3TOr0 NIuTenbHOE Bpems (6ojee 3 Mec) oCTalIXCs Ha
Bo3xyXe, Koadduuumedt f pekomeHJyeTCH NPUHEMATL PABHHIM 1, BBO-
s JONOJHHTENLHO B pacuer BOCCTAHOBJEHHe HaNPsAXKeHHH OT IocJae-
Lylomero naGyxanus 6eTora B pasmepe 200 krc/cM? (yMeHplIas Ha 3Ty
BeJMIHHY NOTepH OT ycafkd 6eToHa);

B) IpH pacueTe KOHCTPYKIuH, nNpelHa3HauyeHHBIX JJIs1 3KCnJayara-
unu B padione IV A, coraacuo raase CHull no crpounrensHolt xauma-
TOJIOFHH U TeodH3liKe, IMOTePH NPEJBAPHTENbHOIO HANpPSXKEHUS OT
ycaiKH H NON3Y4ECTH 6eToHa PeKOMeHAyeTcsl yBeJnuuBaTh Ha 25 %;

r) BeJHYHHY MOTEPDb OT YCAauKHM H noasyyectn OeToHa jonycxaercs
NpUHUMATh M0 3KCIePHMEHTaJbHLIM JaHHEIM.

9.16. Ycuaue npefsapuresnsnoro o6xatust Ng B 3KCUEHTPHIHMTET
TOYKH TPUIAOIKEHHS STOH CHJIBI OTHOCHTENbHO LEHTPa TAKeCTH MpHEe-
JeHnoro ceuenus (puc. 80) onpeaenATcs 1o Gopmyaam:

No = OgFy -+ OgFy — O,Fy — 0, F (200)

(199)

GOFHyH+ Gan;ya'_UOFH!/H'_GaFaya

€o.g= No (201)
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I
rie Oy 4 G, — onpefensiiores no m. 9.19.

Ilpu pacuerax mo o6pasoBanyIO I PACKPBLITHIO TPEUIHH H H2 BHLIHOC-
JUBOCTb YCHAHe Ny YUHTHIBACTCS KAK BHELIHAS CXKHUMaKWas Craa.

IIpumeyanue IIpu HECHMMETPHYHOM CEUEHHH H ABYCTOPOH-
HEM HaNpsAXKeHHWH apmaTyphl HanpapJleHHe SKCUEHTPHLHUTeTa IpHHH-
MaeTcs YCJOBHO, NPH 3TOM OTpHIaTellbHOe 3HAUeHHEe BeJNYHHb €.y,
noayyenHoe no gopmyae (201), o3Hauaer, uto cuna Ny pacrnosoxkeHa or
LeHTpasibHoll OCH ceueHUs B CTOPOHY apMaTypol A'.

9.17. Beanuuna N, BBOAUTCH B pacueT ¢ KO3POHHUMEHTOM TOYHOCTH
HaTAKEHUA apMaTypwl

mr=1+A mq. (202)

3HaK «IAKC» NPHHUMAETCS NpY HeGNAaroNpUsiTHOM BJIHSHUH NpeX-
BApHTEJbHOrO HanpsiXkeHHs (T. €. KOrja Ha NAaHHOH CTaiuu paboThl
KOHCTPYKIIIH Ha PaccMaTPHBAEMOM Y4aCTKe 3/JeMeHTa NpeiBapUTeNbHOe
Hanpsi>KeHHe CHIXKaeT Hecymlylo clnoco6HOCTb, CIOCOGCTBYeT o6pasoBa-
HHUIO TPEULHH H T. II.), 3HAK «MHHYC» — IIPH OJarONPHATHOM.

3naueHne A mp npu MeXaHHYeCKOM criocofe HaTSXKeHHs apMary-
pel npuHumaercs pasHeM 0,1.

Ilpy onpenenennn noTepb NPefBAPUTESbHOTO HANPAKEHHA apma-
TYPBI, a TaKXKe IPH pacyeTe [0 PACKPBHITHIO TPEIKH H 0  gedopMannam
3HauYeHus A My NPHHHMAKTCS PaBHBIMH HYJIO.

IIpyn M3roToBJMIEHHH 3JE€MEHTOB Ha 3aBOJAax Xeae306eTOHHBIX KOH-
CTPYKUHIT, 060pyNOBAaHHEIX CPEACTBAMH aBTOMaTHYCCKOI'O KOHTPOJIS Ha-
TAXEHHA aPMaTyphl, 3HAUEHHS Mq AONYCKACTCH NPUHHMATDL IO Pe3yiib-
TaTaM cTatlicTuyeckoli oOpa0OTKH ONBITHHIX JAHHBIX NpH o6ecliedeH-
vocte 0,95 u Tounoctu 0,04.

3HauyeHHd My NPH MeXaHUYECKOM crnocofe HATSIAKEHMS apMat yphl
HNPHHUMAIOTCA:

a) my=0,9 — npu pacuere mo oOOGPA3OBAHIIO HAH PACKDPHITHIO
TPeIUH IIpeJBapHTeNbHO 06XKaTbiX rpanell cedeHHss H IPH pacyeTe
Ha I[ONEepeYHBIe CHJIB;

6) my=1,1 — npu pacyere no o6pa3oBaHNUI0 HUJIH PACKPHITHIO Tpe-
IL¥H NpejBapPHTEIbHO PAcTAHYTHIX TpaHell ceueHHs, a Takxe npu pac-

YyeTe HAa NPOYHOCTb AJsl apMaTypbl, PACHIOJOXKEHHOH B cXaToi 3oHe
CeveHu s,

B) my=1 — B OCTaJIbHBIX CJyUasix.
9.18. Beanunnbl HanpskeHHH apMaTypel Oy H Oy NPUHUMAIOT:

a) B CTaJHH M3TOTOBJEHHS —— C YYETOM NepPBHIX NOTEepPh;
6) B cTaluu TPAaHCNOPTHPOBAHHS], MOHTAaXa H IKCIJyaTallHU —
C yYeroM IepBBIX H BTOPBHIX IIOTEpPb.

JlJ1s1 37eMeHTOB ¢ HanpsiraemMoll apMarypoii 6e3 aHKepoB Ha JJT BHe
13
8OHBI NIepeflaiH HalpaAXKeHHii [,y BHaYEHHS Og H Oy CHUKAIOTCS TyTeM yM-

HOXeHHs MX Ha OTHoweHue lx/ly.y, TAe lx — paccTOsSHHE OT Hauaja
30HBl nepejayl HanpsXKeHHH JO0 pacCMaTpHBAEMOTO CeUYeHHS.

3uHauenre /gy onpejessieTcsi I JIEMEHTOB KOHCTPYKUHH, 3Kc-
I JyaTHPYeMBIX TIPH PacyeTHHIX 3MMHHX TeMNeparypax HapyKHOTO
Bo3ayxa > munyc 40 °C 1o ¢opmyie

(0]
ln,ﬁs(o,:;-é—g— —|—10)d, (203)

npu << muayc 40 °C mo dopmyae
ln.u= (0.3%‘— +20) d. (204)
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31ech 0y MPUHEMAETCA C yYeTOM NMepBhIX NoTepsb no noa. 1—4 taba. 50.

Ipu mrHoBeHHOH Nepefade ycHAHsS 06xKaTHsS Ha GeTOH SHauyeHHe
In.q yBenuunBaercs B 1,25 pasa. [lpu aunamerpe crepa Helt 6osee 18 MM
MrHOBeHHas nepefada ycuau#l ge Jomyckaercs.

Jlast crep:kHeBO# apMaTyphl IepHOAHYeCKOro npodH/as Bcex KJjac-
CoB BeJIMYMHA [y, NPHHHMaeTCs He MmeHee 15 d.

9.19. BEJII/I"UII{I:I CXKMMAIOUIIX HanpsxXeHNH B HeHanparaeMoH ap-

MaType Oy H G, NPHHHMAIOTCS YHC/EHHO DABHBIMH:

a) AJg CTajlil sKCnayaTallHd, TPAaHCNOPTHPOBAH HS I MOHTaXa —
CyMMe noTeph HaIpsiKeHHS OT ycaJKH M mojsydecrtn GetoHa (mos. 5—7
Taba. 50);

6) A CTAAMH H3TOTOBNEHUS — NOTEPSAM HanpsKEHUs OT OwICTpO-
HaTekawome#l nmojasydectn (mo3. 5 taba. 50);

B) NPHU OlpefeJeHUH NOTePh OT GBICTPOHaTeKalomel Hoa13ydecTy —
HYJII0.

Ecnu Henanpsaraemas apmarypa A’ pacrosokena B pactsiHyTol
NpU OpefBapHTeqbHOM 00XKAaTHU 30HE, HANDSKEHHE G; ApUHUMAETCA
ABHBIM HYJIIO.

9.20. BeauuuHHE HanpsAXeuuil B 6eTOHE 0.y U Of:.H’ co3anumecs
OT 06XKaTHs €ro IpeJBapUTeJLHO HaNp:HMKEHHON apmatypoli, ompefe-
AMIOTCS B NPeANOJOXKEHHH YIPYTOR paGoTH 3JeMeHTa, MpPH 9TOM YCH-

JIIe TpenBapuUTeLHOTO OG.X(aTHH NO paccMaTpHBaeTCsA KaK BHEUIHAA
CXKHUMamwimast cujaa:

meNy  meNgeo u

7
£ 5 , G6. 1 = ; (20
.s AN I > 6.1 Fr I y; (205)
R lh\.\
£/ o~ , meNy meNg€o. u
Gy = — ,
\§’s H ~E G.H Fyq Ig y
T i r (206)
= I ® Tie Yy — paccTosHHe OT IeHTpa
3 > 5 TSAXKECTH TNPHBEJEHHOTO CeYeHHd X0
£ paccMarpHBaeMoro BOJIOKHA.
w———a ¢ ¢/ \ 9.21. TlpmompejefeHuH reome-
w \\\] = TPHYECKHX XapaKTePHCTHK NpuBe-
Fa JIeHHOTO CeueHHsl B pacueT BBOAAT

noJHoe ceueHue OETOHA C© Y4YeTOM
ocabaeHus ero nNa3amu, OTBEpPCTHUS-
MH H T. ., a TaK¥Xe mjoljaapb ceye-

nus Beeli MpojonbROft HanpsTaemol ¥ HEHANPSIraeMOH aAPMaTyphl, yMHO-

Puc. 81. Ilonepeunoe cedeHile
a/eMeHTa

. _La
KEHHYI0 Ha KoadduileHt npHpesenns, TPHHUMAEMEIL PABHKIM 1=~

TeomeTpuyecKile XapaKTeDUCTHKA MPHBEJEHHOTO CedeHus (PHC. 81)
onpeleNqaTcs no dopmyaaM:
DJIOIAAE IPHUBEJEHHOTO CeueHHs '

Fa=F~+nFy-+-nF +nFa+nF ; (207)
cTaTHYecKHII MOMEHT NPHBEJEHHOTO CeueHHs CTHOCHTENbHO pacrs -
HyTOlf rpaHn ' )

Sp=S-nFuagt+nF (h—a))+nFaaa-tnF (h—a); (208)
paccroshye OT LEHTPa TSKECTH NPHUBEICHHOTO ceUeHHs A0 pacTs-
HYTOH Trpanu



Sn
Yn=F > (209)

MOMEHT HHEpPUHH TNpHBEJEHHOTO CeYeHHs OTHOCHTENbHO €ro LeHT-

pa TAXKeCTH R . \ .

In=I+nFyyi+nF y24nFay,+nF y, ", (210)

3iech S — craTudeckuii MomeHT OETOHHOIC CeYeHHS  OTHOCH-

TeJbHO PAacTSHYTOH TIpaHH.

9.22. Cxkumakinue Hanpsikenus B 6eToHe Op.y B CTajUH NpelBa-
PH TeILHOFO 0€3KaTHsi He JCJXKHBI NPeBHINATh BeJIHYHH (B AOAAX OT Me-
penaTounoli npoyHceTn GeToma Ry), yKasawmbix B Taba. Sl.

Tab6auma 5l

CKHAMAalOuiM e HanpPsAXeHlNsa B 6eTOHe
B CTajuH NpPeABapHTEJbROTO OGXKATHSA
B JON5X NepeAaTOYHOH -MLOYHOCTH GeTOHa
GG.H/R‘,. He Jonee

npu pacdeTHoli suMHeil TemnepaType
Hapy¥HOTo BO3ayxa, °C

HanpsixieHHOe COCTOSIHHE
ceqelus Muyc 40 H Bblime muayc 40 ¥ HHKe

npe o6EaTiH

HEeHTpAaJb-| BHELEHT- HeHTpaab-| BHEUEHT-
BOM PeHHOM HOoM PREROM

Hanpsxenue G5,y YMeHb- 0,65 0,75 0,55 0,65
IAeTCsT HJH He H3MeHsieTcs
npH JefiCTBMM BHENIHHX Ha-
TPY30K
HanpsaskeHue Og gy YBeJHUH- 0,5 0.55 0,4 0,45
BaeTcss NpH JAeHCTBMHM BHeIl-
HUX HArpy3oK

NMpumeuanns: 1. Beinunnel 0g.y/Ry, yKazanuele B Hacrosd-
meit rabupue, Ans GeToHa B BOAOHACHIIEHHCM COCTOSIHHH TIPH PacyeTHON
Temrepatype Huxke mMuHEyc 40 “C pekomeHayercs npuHHMath Ha 0,05 mMeHb-
me.

2. PacyerHas 3uMHAsg TeMIlepaTypa HapyXKH{oro BO3fyxa oupeje-
JsieTCsl KaK CpefHss TeMneparypa naubosee XOJIOJHOH HATHAHEBKH.

IMepepatounywo npouHocTb GeroHa Ry caeiyer HPHHHMATH He Me-
Hee 70 % coorsercreyiomeil npoektHoll Mapkd GeTOHA MO HPOUHOCTH
Ha oxatHe (Ry>=>0,7 R).

BesquyHHBl Og,; OnpefesAlOTCcsl Ha YpPOBHe KpallHero CXKaToro
BOJIOKHA GeTOHA ¢ YUeTOM NepBHIX NoTeps 1o nod. 1-—4 rtaba. 50 ¢ kKo3d-
(HIUHEHTOM TOYHOCTH HATSXEHHS apMaTyphl mp=1l.

Ilpu npeBblimeH Y CKUMAKMUX HANPAXKERUH 0. . BEIHUKE Tab.
51 pekoMenayeTcs NOBHIUIATL TEpPEfAaTOYHYID) TPOYHOCTH OeToHAa HJIH
YBEJIHYHBATL Pa3MepH CeYeHHs.

9.23. Beauunnwl HanpsEEHHA Oy M O, B HanpsraemMod apmatype
A u A’, KOHTpoOJIEpYeMBIE 10 OKOHUAHMH HATAXKEHHS B YKashlBaeMble Ha
pabouux yeprexax, NIPUHHMAIOTCS PABHBIMU BeJHUHHAM Op u Oy (1. 9.13)

3a BHIYETOM I10TEpb, onpefedseMblx no mo3. 3 rtaba. 50.
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10. MATEPUAJIBl AJA8 H)KEJE3OBETOHHbIX KOHCTPYKUHUA

beron

10.1. ITpu npoeKTHpOBAaHHH TIPe[BADIITENbHO HANPAKEHHEIX XKeJe-
306eTOHHBIX KOHCTPYKLHH THIAPOTEXHHYECKHX COODPYIKEHHMH peKOMeH-
AyeTCqa npefycMaTpHBATh TsKejble GETOHBI B COOTBETCTBUH C pasi. 2.

10.2. Jas usgenuil u3 npeiBapHTeNbHO HANPSIKEHHOTO KeNes0-
GeToHa CPOK TBEpALHHS (BO3pacT) 6eTOHA, OTBEUAIOMHKHA €r0 NPOEKTHEIM
MapKaM N0 TNDOYHOCTH, MOPO3OCTORKOCTH M BOJOHENPOHUIAEMOCTH,
npuHHMaemMTcst 28 fHeH.

Iepenatounyo mpouyHocrs GeToHa Ry PEKOMEHAYeTCS NPHHUMATH
He MeHee 70 % npuHATOR POEKTHOH Mapku GeroHa.

10.3. ITpoexTHyio MapKy GeToHAa MO NPOYHOCTH HA CXKaTHE PEKO-
MeHJyeTcsl TPUHHMaTh He Menee 200, a AJ1s 3JIeMEHTOB, NOIDYIKAaeMbIX
B IPyHT 3a0uBKOfl MM BHOpHpOBaHHeM, — He MeHee 400.

10.4. Mapga GeToHa HO BONOHENPOHHILAEMOCTH XOMKHA GHITb He
umxe B4, B KOHCTPYKHHSX MOPCKAX FHAPOTEXHUUYECKMX COOPYReHuli —
He HHXe B6.

HOPMATUBHBDIE 11 PACHETHBIE
XAPAKTEPHCTUKH BETOHA

10.5. BequYuHB  HOPMATHBHLIX M PACUETHLIX  CONPOTHBJEHI!
6eToHAa B 3aBHCHMOCTH OT NPOEKTHHIX MapoK GeTOHAa NO NPOYHOCTH
Ha CXKaTHe M Ha 0CeBOe pacTAXeHHe PeKOMEeHAYeTcS NPHHHMATh 10
Taba. 7.

10.6. Kosbdpunuentnl ycaoBuit paGoTel GeToHa mig NJsi pacuera
KOHCTPYKUHH 1O HpefeJbHBIM COCTOSTHHAM TNEePBO# IPYNIOB DeKOMeH-
Ayercsi nNpHHHEMark nmo Ttaba. 52.

Ta6auma 52

Kozbpuuuent ycnosull paGoTn GeToHa mg

DaxkTOPEl, OGYCJOBJIHBAIOLIHE

BBeJleHHe KO3dduuHeHToB yea0BHOE
ycaosu#i paGoTe GeToHa oGostayenune 3HayeHie
1. MuorokparHoe nosTopeHne M Ipnanmaercs B
Harpyskn ! COOTBETCTBHIT ¢
TJ1aBO# CHull
11-21-75
2, JKenesoberonnbie KoH- Mg, 1,15

CTPYKIHH IJIMTHEIE H Peb-
PHCTHIE NPH TOMUMHE TUIH-
Tl {pe6pa) 60 cm u Gosee
3. To XKe, npH TOJNIHUHE INVITH- m 1
Tol (peGpa) meHee 60 cM

IIpuMewsanua 1 [Ipd Hanupiuu HeCKONBKHX ‘(aKTOpOB, nHeii-
CTBYIOIIUX OJHOBPEMEHHO, B pacueT BBOAHTCS IPON3BeJeHHEe COOTBETCTBYIO-
mux Ko3pHIHeHTOR yeroBui paGoTsI.

2. B HeoBXONMMBIX Cly4anX KoIQQUIMeHTs ycmoBHH paGoTpl TpH-
HHMAIOTCS COTVIACHO YKA3aHHSIM COOTBETCTBYIOULUIX HOPMATHBHBIX JHOKY-
MEHTOB.
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[Tpu pacuere no npeAeJbHLIM COCTOSIHHIM BTOpoll rpynnel Xosdwpi-
HuenT yoaosuit pabothl 6erona npuUHUMaercs paBHbIM |, 3a HcKiiove-
HYEM pacyera NpH JAeficTBHY MHOFOKPATHO MOBTOPSIOMmelicss Harpysk.

10.7. Pacuerrble conpoTiiBaeHun GeToHa NpH pacuete Keqezobe-
TOHHBIX KOHCTPYKIIHIl Ha BBIHOCJAUBOCTb R Rp NpHHUMAIOTCA B
cootsercTBuH ¢ raaeoii CHull II-21-75.

10.8. BesnuuHa HayalbHOrC MOJYJAS YOPYrocTH 6eTOHA IpH CXKa-
THH H pacTsixKeHHH Eg npuHuMaeTcst no Tada. 9

10.9. HauyanbHeil KoahdHUMeHT nonepeuHoll Aegopmaliniy GeToHa
W nprHumaercs pasubiM 0,15, a Mopysb capHra 6eTtoHa — paBHEIM (=
=0,4 Eg.

O6mpeMHBl Bec TsaXeJaoro 6eroHa NPH OTCYTCTBHH ONBITHBIN JaHHbLIX
ponyckaercs NPHHHMAaTb paBHbiM 2,3—2,5 Tc¢/M°,

np

Apmatypa

10.10. [Iast apMupoBaHiif NpelBapUTeNbHO HaNpsiXeHHbIX XKeJje-
3006eTOHHLIX KOHCTPYKUHMIT THAPOTEXHMUECKIX COODPYKeHul mpumens-
eTcst apMaTypa CJeAYIONIX BIIOB M KJaccoB:

a) cTepxkHeBas ropsyekaraHas - riaxkas knaacca A-l; nepuopu-
yeckoro npoduna xaaccos A-1I, A-ITI, A-1V, A-V;

6) YHpOYHeHHas! BBITSI)KKOl — IepHOANYECKOTo npoduast KJjacca
A-Ills.

Jlast 3akjajHbiX Jeranell M COeINHHUTENbHBIX HAKJaJ0K HpliMe-
HseTcA, KaK Npasuo, NpokarHas yraepoiucras crais kaacca C 38/23.

10.11. B kauecTBe Hanpsraemofl apMaTypbl TOHKOCTEHHBIX INpex-
BapUTeJIbHO HANpPSXKEHHBIX #Keae300eTOHHEIX 3/JIeMEHTOB PEKOMEHAYeT-
CH NPeHMYUIECTRBEHHO NPUMEHATh TOPSUCKATAHYIO apMaTypHYIO CTajib
kaaccoB A-V, A-IV u ynpoyHeHHYIO BHITSXKKOH apmatrypy KJaacca
A-Il1B.

B kauvecTBe Hamnpsraemofli apMmaTyphl NpeBapHTENbHO HANPSIKeH-
HBIX 3JIeMEHTOB, HaXOLAILHXCH TOJA BOsJelicTBHEM arpeCcCHBHOH cpelml,
PEKOMEHAYeTCs TPEeMMVYIIeCTBEHHO MPUMEHATh TOPAUEKATAHYIO apwma-
TYpHY1O crajp kjaccop A-1V u A-I1Is.

Henanparaemas apmarypa npuHHHMaeTcs 00 pekKoMeHAAUHIM
mn. 2.17 u 2.21.

10.12. Brifop Brga u mapox cranin AJs apMaTyphl, a TakKie npo-
KaTHBIX CTajell fjisi 3aKJajHblX jeratefi MIpOH3BOAUTCSA B COOTBETCTBHH
c npua. 2 u 3.

HOPMATHBHBIE Il PACYETHDBIE
XAPAKTEPHCTHIKH APMATYPHI

10.13. PacueTHble CcONpPOTHBJIEHHSI apMaTypbl PAaCTAXKEHHIO M
npellesibHLIX COCTOSIHIT NepBoil u BTOpofl Ipynn onpejeasiores no gop-
myJie (4)

Ra:k—a’

Koapduuuenr 6Oe3onacmoctH no apmarype k; I[PHHHMaercs 1o
Taba. 53.

10.14. BeayynHel HOPMATHBHBIX H pacueTHBIX COIPOTHBJ/IEHH {
OCHOBHBIX BHZOB paboueil apmaTypbl, NPHMEHfieMOl B TOHKOCTEHHBIX
ApeJBapUTeNbHO HAllPAKEHHBIX XKeJJe306eTOHHBIX,  KOHCTDYKIHAX
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Ta6éaunwa 53

Bua H Kjiacc apMartyphl

KospduuneHT GesonacHOCTH MO apMarype ka

NPH pacyeTe KOHCTPYKUHHA NO mpelenbHBIM
COCTOAHKAM

nepBOoH rpynns

BTOLOH I'pPYNIB

CrepkneBas apmaTypa KJjac-

COB:
A-lV, AV

CrepxHeBasti apMartypa, yI-

pouHeHHAas BHITAXKKOII, KJac-

ca A-IlIB ¢ kourtposem:
HanpskeHnfi 0 yAJauHe-

HHH

TOJbKO YJJHHEHRIT

THAPOTEXH HUECKHUX

coopyXeHuit,

1,15 1

1,1 1

1,2 1
pPEKOMeHAyeTCcss DNPHHHMATh [0

tabda. 54, OCTaJbHBIX BHJOB apmaTtypel — no Ttaba. 15.

Ta6auma 54

PacuyeTHbie CONMPOTHBIEHUS apMaTyphl
AJisl IpefedbHEIX COCTOSHIIH epBol
rpynnsl, Krc/em?

24
/M
R B
% 5 5
%%“%E P acTAKEHHIO
B o [ —_
2 L §’= é. ' g m’lﬁ E
5358 |g§5E,uf | §3E¢
Bujx H Kiacc £e29 S5-zFag S Ao
apMaTtypht CpomMm B _ =Eoo Sogod
""Uir-. Oﬂmgmg Osﬁ:::;
vB¥EE "RE R o re=g = CHATHIO
R L %o R
z=E8y |Sn8FEL | TESEE a.c
jan] [ = il
SefEE |E5f.=E | Pofad
SExd &~ |8Zr5ES aSAE A u
ausE - H  Axg= O _ 0 |
S¥Tis |2858rs.| BEIES
TEREX ERE a0 =X Empooy
[opsiuekaranas
IIEPHOAUYECKOTO
npoduasa Kjaac-
ca:
A-1V 6000 5200 4200 4000
A-V 8000 6950 5560 4000
YipouHeHHas1
BBITSIXKKOH KJjac-
ca A-Ills ¢
KOHTPOJIEM:
Hanpsxe-
HHA H YA-
JHHeHHI 5500 5000 3600 4000
TOJMBKO VI-
JHHEHUH 5500 4500 3200 4000
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10.15. Pacyersble coOopoTuBJeHHS apMarypbl s NpeleNbHbX
COCTOSHHE TepBOH I'PYNIBl NMOBHINAIOTCA HJH CHHKAWOTCA NyTeM YM-
HOJKEHHS Ha COOTBETCTBYIOmHe KO3(QPUIHEHTH YCJIOBHH paBOTH.

KoaddunnenTs ycaoBuit paGoThl apMaTyphl PeKOMeHAYeTcs IpH-
HHMaTh no Taba. 55.

Ta6auma 55

Koappunuent yenosui paborst

apMa Bl
daKTOpHl, 0GYCHOBIHBANIHE pMatyp
BBeJeHHE KO3DDHIUEHTOB
ycaoBuit paGorel apMaTyDhl ycai0BHOE 0603 -
HATOHR e 3HAueHHe
Muorokparsoe mosTope- ma, [TpuHIMaeTCsT B COOT-
HYe Harpysku BETCTBMH C IJIaBoil

CHull 11-21-75
JKenezo0eTOHHEIE 3J1€MeH-
TH, COIepHalliie B IoIe-
PEYHOM CcedeHUH CTepiHel
paGouell apMaTyphL:
MeHee 10 g 1,1
2
10 u 6Gosee Ma, 1,15

Ilpumeuanusa 1. [Ipn HaIHUMH HECKOJNIBKHX (hakTOPOB, AeHCT-
BYIOLIUX OAHOBDEMEHHO, B PacyeT BBOJAMTCS HPOH3BEJEHHE COOTBETCTRYIO-
WHX X03pUIHEHTOB YCNOBHH paboTHL.

2. B Heo6xoZuMbIX cayuasx KoapdUIueHTH ycI0BHH paGothl apMa-
TYpbl NPUHUMAIOTCA  COIVIACHO COOTBETCTBYIOUIHM HOPMATHBHBIM JO-
KYMEHTaM.

3. Koapduuuentsl ycaoBHii paboTbl apMaTypsl May I8 COOpyXkKe-
uuft 111 u 1V knaccoB ¢ paboueir apmatypolt ksmaccoB A-1V u A-V
NPHHHMAIOTCH yMenblleHHnbiMd Ha 0,05.

4. Kosapdunuent ycaoBuii paGoThl apmaTypsl AJs pPacueToB no
ImpefeIbHbIM COCTOSIHHSIM BTODOM TpYNOH OpHHHMAeTCd PaBHEM I.

10.16. PacuerHble CONpOTHBJIEHHs HaunpsraeMol pacTanyTofi
CTepKHeBOH apMaTyphl NMPH pacuere xeae3o6eTOHHBIX KOHCTDYKINIH Ha
BLIHOC/IMBOCTh ONpeiessioTes coriacho raase CHull 11-21-75.

10.17. Beanuunnl MOLYJIS YHPYTOCTH CTep:XHeBOH HampsraemoH
apMaTyphsl NpHHHMaAKTCS o Tabhd. 56, Hewampsiraemoli — 1o Ta6u. 17.

Ta6aumna 56

MoAyab ynpyrocTH apMaryphi

Knace crepxueBolf apmMaTyphl E,. wrc/em?
A-Ills, A-1V 2 000 000
AV 1 900 000
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1. PACYET 3JIEMEHTOB )XEJIE30BETOHHbIX KOHCTPYKLHA
Mo NPEJAEJNbHBIM COCTOSSHHSIM NEPBOH T'PYIIIbI

Pacuer no npoyHocTH Kesie300eTOHHLIX 3/EMEHTOB

11.1. PacueT no npoyHOCTH 3/J1eMEHTOB 2KeJ1€300eTOHHBIX KOHCTPYK-
UHH JoJ2KeH NPOH3BOAHTLCA AJs CeueHHI, HOPMaALHBIX K HX NMpPOJOJb-
HOH OCH, @ TakKe JJs HAKJOHHBIX K HeH ceueHHH Haunbojee onacHoro
Banpapsenna. Kpome TOro, noJiKeH NPOU3SBOAUTBCH Pacyuer 3JEMEHTOB
Ha MecTHOe JeHCTBHe HarpyskM (CMsiTHe, TNpOJaBJIMBAHHE, OTPLIB)
B cootsercTBuy ¢ raasoit CHull I1-21-75.

11.2. JlonyckaeTcst yCTAHOBKa B CEUEHHH 3JeMEHTa apMaTypbl H3
cTasllelf pasHHIX BMAOB M KJaaccoB, ApMarypa KaxJIoro BHJa H KJacca
BBOJHUTCH B pacyer 1o NPOYHOCTH CO CBOHM paCYeTHBIM CONMpPOTHUBJE-
nueM, ITpu atom colepamuecs: B opMyJax JaHHOTO pasjena npous-

Begerns RaFy, Ra.cF, H T. 1. cielyer paccMaTpHBATL KaK CYMMEl [PO-

U3BeJIeHHH pacueTHIX CONMpPOTHB/IEHHH KaXJIOro BUja apMarypsl Ha ee
NJaoWaib.

PACUET I1O ITPOUHOCTII CEUEHUY,
HOPMAJIbHbBIX K ITPOJIOJIBHOIT OCII 3JIEMEHTA

OBHIHE TIOJIOJKEHMSI

11.3. Pacyer ceyenuli, HopMaJbHHIX K IPOJOJILHOR OCH dJIeMeHTa,
KOrjJa BHeINHsAs CHJA JelicTByeT B NJOCKOCTH OCH CHMMETDHH CeYeHHS
H apMaTypa CocpPeioTOYeHa y NepNeHAHKYASPHLIX YKasaHHOIl 1/I0CKOCTH
rpasell 2JeMeHTa, NOJKEH NPOU3BOAUTLCA B 3aBHCHMOCTH OT COOTHO-
HIeHNS MEXJY BeJHUUHOIl OTHOCHTENBHOH BHICOTHI CXKaToi 30Hb GeToHa

X . ) o
g:'ﬁ—' , onperejseMOd M3 COOTBETCTBYIOIIHX YCJIOBHHM paBHOBeCHs,
0

¥ T paHMYHBIM 3HAUEHHEM OTHOCHTEJbHOW BLICOTH CXKaTol 30HBI GeTOHa
g, IPH KOTOPOM NpefiebHOe COCTOSIHHE JEMEHTA HACTYIIaeT OJIHOBpe-
MEHHO C AOCTHXKEHHeM B DACTAHYTOH apMaType HaNpsKeHUs, PAaBHOTO
pacueTHOMY CONPOTHBICHHIO Rj.

11.4. Benuuuna §gp onpeleasierca no ¢opmyde

3
Er= = ), @11)

ap Eo
1+4000(1 — 11

rae & — XapaKTepHCTHKA CxaToll 30HH 6€TOHA, paBHAs A/t TAXKEJIOTO
GetoHa M OeTOHA Ha NOPHCTHX 3aNOJHHTENsX

§,=0,85—0,0008 Ryp; (212)
Ryup — 3HAYeHUst MPUHMMAKOTCS no Tada. 7,
0p — HaNpsKeHHe B apMaType pacTsHyTol 3oHBI, Krc/cm?, npu-

HHMaeMOe paBHbIM:
AJg HanpsiraemoH apMarypel KAaccoB A-1V u A-V

ga=maR4-+4000—0,; (213)
IAns nanpsaraemoii apmarypsi kiaacca A-11lg
OA= Ma Ra—0p; (214)
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0, — onpefeasercs npu kodbbuuuente my, MeHbiteM 1 (npu Me-
XaHHyeckoM crocobe HaTSKeHUd apMaTypo mp=0,9), ¢ yue-
TOM INOTepb, COOTBETCTBYIOUIHX pPaccMaTpPHBAEMOH CTaiiu
pabGoThl 3JeMeHTa.
IlonyckaeTcst 8HAaUeHNA Gp AJs TsKeJoro GeToHa NPHHHMATh Mo
Taba. 57.
Tab6aunuma 57

Tpannunse 3nauenus {p npu Mapxe

Knacc pacrany- Gerona
TOR apMaTyphsl

M 300 ' M 400 M 500 M 600
A-1 0,65 | 0,60 0,56 0,54
A-IT u A-1II 0,60 0,56 0,52 0,50
A-I11B 0.67 0,63 0,60 0.57
A1V u AV 0,51 0,48 0,44 0,42

TMMpumeuamnue. [lpn 0,095 Rapp 3HaueHHe ER clenyer
onpegenars no dopmyae (211).

11.5. Hanpsaraemasi apmaTypa, pacnoJioXkeHHas B CXKaroi oT neil -
CTBYS BHELIHUX CHJI 30HE W HMEIOLLas CLerJeHie ¢ GeTOHOM, BBOAUTCSH B

pacuer c HanpaxenneM O¢, paBHbIM (4000 —my0;) Krc/cm?, HO He Gosee

Rga.c, TAe 0y onpelleseTCsl C YYETOM BCeX HMOTEDPH, NPOABAAIOMHXCA B
CTajuu, [JIsi KOTOpPOH NPOU3BOJLHTCs pacyeT (cM. n. 9.14), 3zecs mq
npuHHMAeTCS Goablle eXUHHIL, I/ MeXaHHYECKOro crocofa HaTsaxe-
HHS apMatypel mp==1,1.

B pacuerax mo onpefe/eHHIO KOJWYECTBA IIPOROJMBHOM Hampsrae-
MOH apMaTypsl, T. €. KOTAA nJomajib ceueHHs apmaTypht Fy u F_ ne
H3BeCTHa, JONYCKaeTCd B NEPBOM NpPHOJHMXEHUH NpPH BbIYNCACHHN
0, TNDPHHHMATb BeJIHUHHY UOTEPb, pasuyl 1000 krc/ewm®.

ITpn pacuerax 2/€MEHTOB Ha YCEausf, AeHCTBYKIINe B CTaillH HX
ofxaTHs, HaNpsKEeHHe B IPeABapUTENBbHO HanpsXeHHON apmarype,
PacnoJoXeHHOH B CXKaTOH 30He ceyenHs, NpHHEMaercs O¢= (3300—
— m10y) Kre/cm?, W npH ONpeRes eHUH Oy YUUTHBAIOTCA TOABKO Mep Bhe
HOTepH.

11.6. Ecui g4 371eMeHTOB, K KOTOPBIM NPeAbABAAIOTCA TPebIsaHua
HeJOMYWEHHs TPEIHH HJIH OTPAHHUEHHs HX DACKpHTHA (AJd cTagmil
H3rOTOBJIEHHS, TPaHCIOPTHPOBAHHS H MOHTaXa), H3 pacyeTa IIo Npoy -
HOCTH Ha 3KCINIyaTallMOHHEIe HATPY3KH YCTAHOBKA NpejBapUTesbHO Ha-
m psikennolt apmarypel F, He TpeGyercs, ee pekoMeHayeTcs YCTaHaBAH-

EaTb KCHCTIPYKTKEEO B npefiejax 20—30 % nJjomaau ceyeHHsr apmarty-
pet Fy.

N3TTIBAEMBIE 3JIEMEHTDI

11.7. MsruGaemble 3JeMeHTHl PeKOMEHAYETCS NPOEKTHPOBAThH Tak,
yTo6bl ObecreuuTh BhinosHenne yenosus §<C&p. HesrmonHenune storo
YCJOBHS MOXKHO JONYCTHTb JHIIb B TOM CJyuae, KOTAa IJAOLIAJb cede-
HHYl pacTssHYTOH apMaTyphsl ONpejfesieHa H3 pacyeTa [0 INpefegbHbIM
COCTOSIHHSIM BTOPOil TPYNNB HJAHM NPHHSTA KOHCTPYKTHBHO.
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Puc. 82. Cxema ycmaull M 3010pa HalpsKeHHR B CEUCHHH, HOPMAME

HOM X OpOZOJLHON OCH H3IHOAeMOro xeje300eTOHHOTO NpeABapH-

TeAbHO HWaNpKEHHOro SJEMeHTa, NPH pacyeTe €rc no NPOYHOCTH
a — n1060it cuMMeTpuuHOfl GOPMEI; O ~ UPAMOYT ONBHOMA GopMBI

11.8. Pacuer uaruBaemblx K2123062TOHHBIX 3N3M2HTI3 10357 cuv-
MeTpHuHOil hopmbl (pic. 82, 4), KPOM2 3JIeMeHTOB KOJNbU2BOTO CeHRHHA
¢ apMaTypoii, pABHOMEDHO DACNPEeAeJeHHOH N0 OKDYXHOCTH, TIPH CO-
6mwonenny ycaosna LK&g caeayer nponssoxuTh H3 YCJIOBHS

kyneM<me RapSc+my Ry .o F (hg—a)+ma0cF(hy—ay),  (215)
NPU 3TOM BHICOTA CKATON B0HBL X ONpeeJIfeTcs M3 yCJOBUS

’ ’

maRaFa“i'maRaFH“maRa.cFa“maUcFH:mﬁRonG' (216)

11.9. [pu BhicOTe CXKaToH 30HH GeToHA ¥, onpefenedHod no ¢op-
myaam (215) u (216), menee 2 a’, pacueT peKoMeHAyeTCst HPOUIBOXHTD

Ge3 ydeTa €KaToil apMaTypH.
11.10. Ecay BHOBDb ONpefleieHHad BLICOTA CKATOH 30HH Mo dopmy-

Jam (215) v (216) Oes yuera cxkaToji apMaTypul Gosee 20 pacyer  cJje-
ZyeT NpOH3BOAKHTL U3 YCJIO0BHsA (220).
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NMPAMOYTOJIbHBIE CEUEHMS

11.11. Pacuer NPsIMOYTOJbHBIX ceueHHH ¢ apmarypo#, cocperoro-
YeHHOH Yy Cxaroit M pacTanyroil rpamedt cevenms (puc. 82, 6) npu
x<Erhy nponseonurcs no dopmynam:

kyneM<mgRupbx (hy~—0,5 x)—l—maRa,cF;(hoaaz;)—{—mdch};(h~a;);
. , (217)

MmaRaFutmaRyFa—maRa . oF ,—ma0cF,=mgRyupbx. (218)
11.12. TlpoyHocTs NpPSAMOYTOJNBLHEIX CeYeHHH NpoBepseTcss B 3a-

BHCHMOCTH OT BBICOTBI CXAaTOU 30HBI CJAEAYIOIIHM 00GpasoM.
OnpenensieTcss BbICOTa CKaTo¥ 30HH GeToHA 0O ¢opmy.e

m,R,F, -+ mR,F, —m,R, CF:;_maGcF;l
mgRupb ’

X = (219)
a) npu x<<0 npouHOCTh CeYEHHs NPOBEPSETCS H3 YCJOBHS
kyneM<(ma RaFy+maRaFa)(he—a'); (220)
6) npu x<C2 o’ apmarypa F' J5§ F' B pacyeTe He yUHTHIBAeTCH,
Bricora cxxarofi 30Hbl 6emHa onpejeAeTCs BHOBb 1O (opmyne
(219) Ge3 yuera apmaTyphl F u F. a NpOYHO CTh NPOBEPSETCs H3
yCJaoBUS
kyneM<<mgRupbx(hy—0,5 x). (221)

Ecnu BHOBBL OmpejesieHHast BhICOTA CKATOH 30HBI 6yfeT paBHa x>2 o',
pacyeT pEeKOMeHJyeTcs NPOU3BQAUTH B cooTBeTcTBUM ¢ 1. 11.10;

B) npu 2 @'<<x<(Ephy IHOMXKHO COG/I0JATbCS YCJAOBHE (217)

r) npu x>>Egphy OpodHOCTE cedeHHS ONPeJIesisercss H3 YC/MOBHSA

kyneM<mgRupEp(1—0,5 Eg) bhi+maRa.cF(hg—a )+
+ma0cFy (ho—ay). (222)
TIpu HeBBIMOMHEHHH ycioBHA (222) PEKOMEHAYETCS NOBBICHTL Map-
Ky GeroHa 6o yBENHYUTH pa3Mephl CEUeHHs, 1160 YBeJHUUTh MIIOaLb

CeuYeHHs] CXKATOH HeHaNpsaraeMoil apmaryphl, onpefenus TpebyeMylo
IJIOWaAb ceueHust no Qopmyse

' kuncM _— méRan’R (1 - 0‘5§R> bh(Q) - maocF;i (hO "_ au)
Fa MRy ¢ (hO - aa)

11.13. HpOlIHOCTb NpSMOYTONbHEIX CEYeHHH C ABOMHOA CHMMETpHY-
HOlt apMaTypoii POBePsieTCst B 3aBHCHMOCTH OT BBICOTEI CXKATOH 30HbI,
onpefeseroll mo Gopmynae (219) 6e3 yuera apmarypsl F H Fa, npu
x<2a — u3 ycaoBus (221); npu 2a <x<§Rh0 — U3 YCJOBHS

lano M mg Ry Fyy(hy—a,)+-my RaF, (ho—a) (224)

11.14. IlonGop NPOAOJIBHOM Hanpﬂrae\wﬂ apmatype Fy Aasa ce-
yeHuli npﬂmoyro.anou Gopmbl NpH 3aJaHHOH NJOLIAAK CEUEHHs apma-
TYPH Fa, F, u F NPOU3BOAKHTCA CleAyiolmumM o6pazoM. Briuucnserca
BeJIYMHA X 110 (popmyne

.(223)

x=hy;—
]/ k AM—mR, F, (ho-—a;)——maociv‘;i (ho-—a;)]
- /lo mﬁRﬂpb ’

(225)
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a) npu x<{2 a’ B coorBercTBul ¢ m. 11.9 u 11.10 apmarypa F; 1
F, B pacuere He yuntniBaercs. BricoTy cxatofi 3onbl 6eToHa peKOMEH-
Ayercsl TepeculThIBaTh Ge3 yuyera apMaTyphl F;{ H F; no QgopmyJae
%= hy— ]/hg_%ﬂ/‘ﬁ, (226)

mﬁRnpb

NpH 3TOM IJIOMLAAb CeueHHs apMmaTyph Fy mpu x<<2 a’ onpegensercs

no c¢opmyie

meRupbx — maRyFa
maRa ’

FH = (227)
ecay BLICOTa cKaTolf 30HH, onpefieseHHasn no popmyre (226), monyyurcs
x>2 a', nIowaAs cevyeHHs: apMaryphl Fy peKOMEHIyercsl OlpefesATb
no gopmyae (230);

6) npu 2 a'<<x< Eghy nmomanp ceveHus HanpsraeMofi apMatypsl,
pacnosioxenHoll B pacTAHYTOH 30He, BHIUHCJAsIETCA TO GopMmyne

mﬁRnpbx + maRa. CF; + maacpzli - maRaFa

FH = maRa 5 (228)

B) npu x>Ephy TpeGyercst yBeqHYHTb NJIOWAAL CEYEHHs HAU MO-
BBICHTD MapKy 6eToHa, HJIH YyBEJIRYHTH CXHATYIO HeHanpsaraemMylo apmMa-
Typy. Tpefyemas miciiaib ceUeHHs CIKATOH apMaTypul Ompelensiercs
no gopmyde (223). Ilnomaznp cedeHHst nHanpsraemo apmatyphl ompene-
JsieTcsl TpH 3TOM 1o ¢opwmyJe

méRnpgRbhO =+ maRaA ch; + maGCF; - m:RaFa
maRa *

H— (229)
,
ECJIH nDpuusiTas IJ10IaAb CeYeHHHA CXKAaTOU apMaTryphl Fa 3 KOH.

CTPYKTHBHBIX COOGPa)eHMH SHAYHTEJbHO MpeBHIlaeT ee Tpebyemoe
3HaueHHe, MUIOLALb CCUEHMS HANpAraeMod apMaTyphl pacTsHYTOH 30HHL

onpefle/siercss € yu4eTOM (akKTHIECKOTo SHaueHHs F 4.

11.15. Ecan nnomanb ceueHHsi CKATofl apmaTyphl He 3ajaHa, a
BeJHUHMHA CkaTofi 30HH GeroHa x, onpellesienHas no ¢opmynae (226),
Gosbille 2 @', JONYyCKAaeTcst B NpPeABAPUTEABHBIX pacyeTax nJomanb ce-
deHusd PACTAHYTOH apMaTypsl oupeAeNsaTh no dopmyne

kaneM — maRaF 5 (hy —a')
m,R, (ho — a')
11.16. IMoa6op npofoJbHONH apMaTyphl A CceYeHHH NPSAMOYIOJb-
HOl (OPMBI ¢ ABOHHOM cHMMeTpHYHOHR apMarypoll npu x¥< 2 a’, ompese-
JeHnom 110 QopmyJe (226), npoussoputca o popmy.ie (227); npu 2 a'<
<xLEphy mo dopmyae
ancM _maRaFa (h() - a;)
mR, (1o — ay)

11.17. IlpoJoNbHYI0 HEHANPSIraeMylo apMaTypy, DPACIOJiOKEHHYIO
B CXaTOH 30He (€C/IM ee ceueyHe He 33J]laH0), PeKOMEHAYeTCs MoAOMpaTh

no ¢opmyae (223). Ecan Bennunna F, nonyuaercss paBHOd HYJa0 RIH

Fp= (230)

Fy=

(231)
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OTpHULATeJLHOH, 3TO 03HAYAET, YTO OHA MO pacueTy He Tpebyercs H Mo-
)KeT OHITb TNOCTaBJeHA KOHCTPYKTHBHO.

TABPOBbBIE H JBYTABPOBBIE CEYEHHH

11.18. Pacuer ceuenufl, MMEIOIHX HOJKY B CXKaToi 30HE (TABPO-
BHIX, ABYTABPOBLIX M T. II.), ROJIKEH IIPOUSBOAUTLCH B 3aBHCHMOCTH OT
MOJOXEeHHS TpawHubl CXKATOH 30HBL

4

Fa
v g N ) N

¥
S L t L /// /\73
sz ze 2 2 ORI s 2 I
Fy Al az
o2 [~ ©
f” ~ &2 A H N : RS
o = 2 I %L;

g ‘ SCRV//LG 1
IS %F S S ﬂ%ﬁ S
Fa Fq

Puc. 83. ®opma cxkaToit 30HH B CeYyeHHH H3TrHOAEMOro NpPeABapPHTENb~
HO HaNmPAXEHHOTO >KeJe300eTOHHOTO 3JjieMeHTa C TOJKOH B CXKATOH
30HE
a — NpH PACnONOKEHHH TpaHHUbl CXATOIl 30HH B nonke: § — TO ke, B peGpe

a) ecJM rpaHilla CXaTol 30HBl NPOXOAHT B NoJKe (puc. 83, a), T. e,
cobaofaercs ycJaoBle

’ ’ ! ’
MaRaFy+m RaF ;<mgRupb h+maRa.cFy,Fm,0cF, (232)
p acueT NMPOH3BOAHUTCS KakK JJIsi NMPSMOYTOJbLHOTO CeUYEeHHs: LIHPHHOI b[;

B coorBercTBHu ¢ nn. 10.12 n 10.13;

6) ecau rpanuua ckatofl 30Hbl IPOXOAUT B pebGpe (puc. 83, 6), T. e.
yenoBue (232) He cobalofaeTcsi, pacyeT NpOH3BOAHTCST B 3aBHCHMOCTH
OT BBICOTBHI CKaTtoH 30HH no GopmyJne

MR, Fy + MR Fg— MRy Fy— MO Fy— mﬁRnp (bn _' b) hn
o mgRapb ?
(233)

X

npn x<<Eghy — u3 ycJoBHSA
kyne M<<mg Rupbx (hy—0,5 x)+mpRup(b,—b) h (hy—0,5 )+
+maRa.cF,(hy—a,)+maocF | (he—ay); (234)
npu x>Eghy — u3 ycaoBus
kyne M<Kmg Rupb p(1—0,5 &) bhy+mgRup(b,—b) h. (hy—0,5 k. )+-
+-maRy .o Fy(hg—a,)+ma0cF, (hy—ay,). (235)
[Ipn HeBbmONIHEHHU YycaoBusa (235) pexoMeHAYeTCH VBETNUHTH

pasmephl ceyeHHs JHOO MOBHICHTL MAPKY 6eToHA, JIHGO YBEJHUHTD KOJIH-
YeCcTBO CHATOH HeHanpAraemMoH apMaTypal.
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[Tpu stoMm Tpebyemas miaoumiafb ceuyeHHs CXKATOH HeHanpsiraemof
apmatyphsl onpejeisieTca 0 Gopmyae
(2 r
kon M — m6§R (1 — 0,5§R) Rnpbho — m6Rnp( 0

b
— b) h]; (ho -~0,5.’z;1) —rr:‘,ﬂch;d (ho — aﬂ)

MRy, ¢ (hO'_ aé'l) '

'

F,=

. (236)

ITpumeuwanusa: 1. Ilpu nepemennofi BLICOTE CBeCOB IOJKH

AonycKaeTcd NpuHUMATh 3HAUYEHHE hn pPaBHBIM cpem{eﬁ BBICOTE CBECOB.

’

2., Nlupuua cxaroll moakH b, BBOJHMAs B pacuer, He JOJXKHA

npeBHIIaTL BEJUYHMH, YKasaHHnX B 11, 11.20.

11.19. Tpefyemas mjaoulagp CeYeHHUst HampsAraeMofi apMmarypsl,
pacrno/io:keHHOll B pacTAHYTOH 30He, onpejiesisgercss CJACAYIOIHM 00-
pasom:

4) ecJqM TpaHHIA cXKaTod 30HBEI GeTOHA IPOXOJAHT B MOJKe, T.e€.
cofaiofaeTcsl YCJI0BHE

ke MK mg Rupb b, (hg—0,5 ') +maRa .o Fy(ho—a,)+
-+ maocF (he—a,), (237)

nJjomanah CeYeHUs HaNpsiraeMod apMaTyphl, PacnoJOXKeHHOH B pacTd -
HYTOH 30He, onpejessieTcss Kak AJ5 NPSMOYrOJbHOTO CEeYeHHs LIHpIH-

Holt b, B coorserctBuy ¢ mi. 10.14—10.16;

6) ec/IH TpaHHIa CKaToH 30HBI MPOXOAHT B pebpe, T. €. YyCJAOBHE
(237) ne cobaiofaeTcs, nJoOMmMaAb cedeHUsT HanpsAraeMoi apMaTyphl, pac-
[OJI0XKeHHONT B PACTAHYTOH 30He, NPM 3aJaHHON NJOMIAJH CeueHUd ap-

MaTypul Fa, F, v F, onpejensercs B 3aBHCHMOCTH OT BBICOTHI CXKAaTOH
S0HHI

Mg Rupb

-

<~

— MR, CF; (hD - a;) MmaGcF; (h() — a;i)J - (238)

-

npu ¥<Eghy — no dopmyJe
méRnpbx + mf)Rnp (b;_b) h;i—i_rnaRa. CF;_}"maGcFi,{‘dmaRaFa ;

B maRa

(239)

npu x>&ghy TpeGyeTcs YBENHUHTH NJIOMAAL CEUEHIss HJIH NOBBICHTH
Mapky GeToHa, WJH YBeJHYUTh MJOHMIAAL CeYeHWs HeHalpsiraeMoll cxka-
TOH apMarypel, onpeledus ee no ¢opmyne (236).

[Maowanb ceuenuss apmartypnl Fy peKOMeHJyeTcs ONpeledsTb IO
topmyiie

mﬁRHI‘ERbhO + mﬁRnp (bl; — b) hrrx & maR,, cF; +
maRa

-

Il

H

+ MmO Fy — mR Fa . (240)

P
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11.20. Bpopumast B pacyeT WIHPHHA CBECOB NOJKH br'[ NpHHAMaeTCs

U3 YCJOBHs, 4TO WIHPHHA cBeca B KaxAyIo CTOPOHY OT pefpa JOJKHA
6uTh He Gosee 1/ mpoJera sjemenTa M He 6oJiee:

a) IpH HaMuYud nonepeunbls pebep — 1/, paccroauss B cpeTy
MEeXJy NPOJOJbRBIMH pebpamun,

6) Npu OTCYTCTBHH noflepeuyHbX pefep HJIH NPH  PaCCTOAHUSX
MeKAy HUMH GONbIINX, YeM PAaCCTOSHHA MeXLY NPOAONLHLIME peGpamu

v h <0,l h,—6h;
B) IpHY KOHCOJbHLIX CBeCax MOJKH:

mpu by >0k ... . ... .. .. 6k

» 0,05h<C b, <O,0h . . ... ..3h

» hr/‘<0,05h.............CBECbIHe
YYHTBIBAIOT-
ca

KONBUEBBIE CEUEHHA

11.21. Pacuer usruaeMbIX 9SJEMEHTOB KOJbLIEBOTO CeueHHd MIpH
COOTHOIUEGHHH BHYTPEHHEr0 H Hapy>KHOTO PaguycoB ry/ry=>0,5 ¢ apMaTy-
poit, paBHOMEPHO pacnpezejeHHOH 10 IJNHE OKPYKHOCTH (IpH YuCJe
NPORONBHLIX cTepiHel He MeHee §), PeKOMEHJAYeTCs NPOH3BOAMUTH KakK
JU1si BHELEHTPEHHO-CXKATHIX 3JE€MEHTOB B COOTBETCTBHM ¢ n. 11.32,
npuHuMas 8 Gopmyvaax (257) u (263) sennunny npogonbuoll cuan N=0
¥ mnofcraBiasfs B QopMyay (256) BMecro Ne, 3mauenue usrubaiomero
momenta M.

Mpumepsl pacdera x mm. 11.7—11.20

Npumep 51. Jano. YKeneso6eToHHLIE 371eMEHT TaBPOBOIO CEUEHHA
(puc. 84) ¢ pasmepamu: A=060 cm, Ag=15 cm, bu=150 cm, 6=30 cM,

o
o 6=30
S 1S A
[RUS| |
\I’)L “'r e V4 3
> S Fa=157em%20/0)~ =
Sl >
A | P
It — = SIS
o3
S o ¥ ‘/l o9 o q <
SR NN N NN\ [faTsTien?
=" = 76870)
N} @ y 5n-/5(7 )
Puc. 84. K npumepy 51
ay=0,9 cM, 2a=b cwm, a;———lb oM, a;=5,5 oM, [=10 M; Geton Mapx#

M 400, Rap=175 krc/en®, Eg=300 000 krc/cm?, mg=1; npemsapu-
TenpHo Hanpsixkemnas apmatypa kaacca A-1V, R,=5000 xrc/cm?,
Ra.c=4000 krc/em®, Rarp = 6000 krefem?,  E,=2 000000 &re/en?;
penanpsraemas apmarypa kaacca A-Il, Ry=R,.c=2700 kre/cum2,
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mga=1,1; niaomanb cevyenmsa neHanpsraemoH apmaryprl cxaroii F, =
=1,57 cm? (2510), pacrsuyroit— Fy=4,71 cM2 (64 10). Haraxenue
BCEX CTepKHeH HampsraeMoif apMaTyphl NPOH3BOAMTCS OJHOBDEMEHHO
MeXaHHUYECKHM croco6oM. OmnopHble Gaiiku, BOCIpPHHHMAIOMME YCHIHS
OT HATAXKEHNS apMaTyphl, PAcloJgaralpTcs BHYTPH KaMepsl NponapuBa-
Husi. PacuerHrle wusru6arouine MOMEHTHI: CO CTOPOHH pe6pa M=
=30 TC'M; €O CTOpPOHBl NoNKH My,=44 1c.-M. Coopyxenue Il  xkmac-
ca — ky=1,15, coueTaHue HArPy30K OCHOBHOE — fig==1I.

Tpebyercst onpefleINTh NJIOMIA/b CeuyeHHs! HamnpslaeMoll npofob-
HOHl apMaTyphi.

Pacuemn: hy=h—ay=60—5,6=54,5 cm,

1. OmnpejessieM NpPOROJABHYIO apmatypy B pebpe. Pacuer Begem
corsacHo n. 11.19. IlpoBepsewm ycJopye (237) Ge3 yuera mJowanu Ha-

npsiraeMoi cxaTol apMaTyphl mﬁRnpbn n(110 —0,5 4 ) maRa, oF, 2 (he—
—a;)=1r175~150~15 (54,5~—0,5-15)-1-1,1.2700-4,71 (54,5—5)=

=192 tc-M>kyncM=1,15-1.30=34,5 1c- M, T. e, TpaHuNa cxkaToii 30-
HBl MPOXOAHT B NOJKe, PacdeT npon3BoJiuM Kak IS NPSAMOYTOJIbHOIO
CEUeHHs! WHPHHOH b=bl;=150 CM B COOTBeTCTBHH C 1. 11.14.

ITo gopmyne (226) Ges yuera cxkaTofi apMaTyphl Onpeje/isieM BHCO-
TY CXaTOH 30HBl 6eTOHA:

2kyuneM
— ]/ Raliz: U1 SV I S
=l hU “mgRmpb

31,15.1.3 000 000
— 2 ' = 2,47 oM™,
V 54,5 [-175-150

x<<2 a'=11 cM, caefoBatesbHO, CXKaTas apMatypa He YuTeHa paBH/Ib-
HO, x<<Ephy=0,48-54,6=26,16 cm, rae &y ompejeneso no taba. 57.
Iiomanb ceyenns HanpsraeMoifl apMaTypbl, pacnoJioXKeHHOH B
pebpe, onpenensiem no Gopmyae (227)
. mgRupbx — maRaFa

H maRy -

1.175-150.2,47 —1,1-2700.1,57 X 2
- \1,1-5000 =10,9 cm2.

Ipunnmaem F,;:12,32 cn? (25 28).

2. OnpepesnsieM NPOJONBHYIO apMaTtypy B noJke. Pacuer Bejewm
KaK JLJIf NPSIMOYTOABLHOrC CeueHHs], TaK KaK NOJKa HaxoJAHTcs B pac-
E;myroﬁ sone. Ilo dopmyne (225) onpenessieM BBEICOTY CXKaTOH 30HHI

€TOHa.

HOast onpegenenust BXofgsimedl B dopmyay (225) BeNHUHHB O Npu-
HuMaeM (B COOTBETCTBHH ¢ pekomeHpauuamu n. 11.5) cymMmmapunie note-
pu Zop=1000 xkrc/cm2

Onpenensiem npelBapuTe bHOe HaNpsixKeHHe B Hanpsraemoil apma-
Type cxarofi sonn (eM. m. 9.13)  06,=0,95 Ra11—2 0n=0,95-6000—
—1000=5700—1000=4700 xrc/cnet.

[To n. 11.5 onpejpensieM Og:

G =4000—myoy=4000—1,1-4700=—1170 &rc/cy.

OnpejensieM BBHICOTY CKATOH 30HBI GeToHA:

— ‘/ 9 2 [kHllc/\/I MR, F (hO — 4, ) j
x=hy— - -
0 me Rupb
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—> i T
9~tmaacFH (ho T aH)‘I —

3T1,15-1-4 400000 —1,1.3700 1.57545 —
= 4’ —_— V 2 4 » » i3
54,5 54,5 1-175-30 ~

—10)41,1.1170-12,32 (54,5 — 5,5)]

—>

= 25,7 o

x=95,7<Ephy=0,48-54,5==96,2 cu.

Iomane ceueHMsr HanmparaeMod apMaTypHl Onp efe/ifeM 10 (op-
Myae (228)

”’6Rnpbx + mR,. cF:’: + mao'cF;-x— MR Fy _
maRa
1.175.30.25,7 4+1,1.2700.1,57 — 1,1.1170. 12,32 —
1,1.5000
- 1,1-2700.4,71

H —

=20 cM2.

Mpunnmaem Fg=22,81 cm® (6 22).

Hanee cnejlyer yTOUHHTb NPHHSITYIO BeJHYHHY HOTepbL Hampsike-
Husl (2 0n=1000 Krc/cm?), aas dero onpesnensiem no gopmynam (207)—
(210) reomeTpuyccKHe XapaKTepHCTHKU CEeYeHHS.

Fr=150-15-145-30--n 22,814-n; 4,714-1 12,3240, 1,57=
=3878,3 cm3.

Ea 2 000 000 Ea” 2 100 000

n="Fs = o0~ 0% m=TEr=""355000

CraTuyecKlud MOMEHT NPHBEJEHHOIO CeYeHHST OTHOCHTEJBHO HHX-
Hefi TDAHH CedeHHs] paBeH

Sp=150-15-7,5-4-45-30.37,5--6,67. 22,81.5,54+7.4,71-5-+6,67 X
X 12,32-54,5--7-1,57-50=73531,5 cm3.

Paccrositnge ot HuxHeR rpasn -TIoJKH J0 leHTpa TsXKeCTH NpHBe-
JAECHHOTO CeUYCHUS DaBHO

S 73531,5

MowmenT HHePUMH NDPHBEACHHOr0O CeYeHHUst paBeH

150.153 30.453
In=——p5—+150-15-11,5% + ——5—— 4 30-45.18,5* 4

+6,67-22,81-13,52 - 7-4,71-14% - 6,67-12,32.35,52 |-

+7-1,57-31% = 1177912 cv?.

OnpefensieM norepu Haupsxkeuus uo Ttabua. 50.
a) [leperie mnorepu:
1. ot penakcauumn
On;=0,1 6,—200=0,1.5700—200==370 xrc/cn?;
2. ot jgedopmainuu aHKepos
A 2.2 000000 9
O, :—T—Eaz W:400 Kre/em?,
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[Motepu or TemnepaTypHOTo Nepenaza H Aehpopmauun dopmst (1. 2
¥ 4 Taba. 50) npH NPHHSTOR TeXHOJOTHH HSTOTOBJEHHA Kesie306eToH-
HBIX 5JEMEHTOB NPHHAMAIOTCS PABHBIMH HYJIO;

3. oT 6nierpoHaTeKalomedl MOJN3YYecTH.

Jas onpeneneHns YKasaHHBIX NOTepb BHUHCAsIEM Og, No, €q.p H
0.z (cM. nm. 9.16 u 9.20) ¢ yueTom noTepsb (Gn1+0n2):
0,=0,95 Rau_(anl—{—cnz')=5700-—(370—1—400)=4930 Kre/em?;

NOZ(FH-{"F};) Gy=(22,81+12,32) 4930=173190,9 xrc;

0o (Futy — FuYa) 4930 (22,81.13.5 — 12.32.35,5)

C0.n= Ny [73190,9 =—3,7 ™

HanpsxXenns B GETOHE Ha YPOBHE apMaTyphl COOTBETCTBEHHO
’
Fg n F:

mTNo mTNoeo.H . 1173190’9
6.5 =" F, In Yu = 3878.3

1.173190,9-3,7 -

- 1177912 13,5 = 37,3 kre/em?;

’ mTNo ﬂl'pNO(’O‘ " , 1173190’9
06, H— Fn — ]1‘1 yH =] 3878,3 —

1-173190,9-3,7
— —{i77019 95,5 =64 Krc/es?.

IMepenaTounyio NpouysocTh 6eToHa Ry NpUHIMAaeM pagHof
Ry=0,7 R=0,7-400=280 xrc/cm2.
6. u 64,0
Tak kax ~B =3280 — 0,23 < 0,6, norepu onpenenzem mno ¢op-
0

MyJte

, 3
0, = 0,85-500 —5-—=0,85-500-0,23 = 97,1 Kre/n®.
6) Bropnie norepi:
4. or ycaakn OeToHa
O, =350 xrc/cm®.
5. or noasyuectd GeroHa

’

g
6.
0, = 0,85-2000 ——— = 0,85.2000-0,23 = 391 Krc/en?,
2 ]
Cymmapuble TIOTepH, NPOABJSIOMMEcS B CTajHH SKCHyaTal HH,
paBHBLI

Z0p=370 -400-+97,1-350-+}391=1608 Krc/em.
BhiuncaseM Oy B O¢ C YYeTOM ONpPEIeJeHHHX NOTEPb:

0y = 0,95R,1; — 3 0, = 5700 — 1608 = 4092 krc/cm?;
0, = 4000 — m 0y = 4000 — 1,1-4092 = — 501,2 kre/em?.

OnpejesisieM BHOBb BHICOTY CXaToll 30HB 6eTOHA NPKH YTOYHEHHOM
3HaUEHHH HanpAXKEHHA O¢ B CXKaroli apmarype
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x:ho-— V h?_ Q[anCM_maRaF;(ho'—a'a)'—‘ ”

mg Rupb

211,15-1-4400000 — 1,1-2700-1,57x ~
= 54,5 — ]/ 2 ’ ’ o
5 54,5 1175-30

” X(54,5—10) +-1,1-501,2-12,32 (54,5 —5,5)] _ 93 cy.

x<<Ephy==26,2 — miomans ceyeHHs HanpsAraemoll apMarypul onpe -
feasiem no ¢opmyae (228)
F 1-175.30.23 +1,1.2700.1,567 —1,1-501,2.12,32 —
H= 1,1.5000

—1,1-2700-4,71
1,1-5000

Oxonuyartesbro npuuuMaem Fp=18,85 cm? (67 20).
IIpoBepsieM TpebGoBanua n. 9.22, axas vero onpepeiseM BeIHIHHY
Ny ¢ yuerom 1roTepb no mos. 1—4 ra6a. 50.

No=(F,+ F,) 0p = (18,85 + 12,32) 4930 = 153668, 1 krc.

4930 (18,85-13,5 — 12,32.35,5)
€o.m = 153668, 1

Hanpsaxeruss B GeTOHe Ha YpOBHe KpaHHero cxKaToro BOJIGKHA
paBHbl

=19 om2.

= —5,9 cM.

meNy,  meNeeo. u 1153668, 1
Oo.n="F, — Iy (¥ ="3gg3 T

1.153668,1-5,9

+ 1177912 (60— 19) = 71,2 krc/cu?.
06. 71,2
R(,H = —5gp = 0,25 < 0,55 (cm Taba. 5l),

T. e. BeauuyHHa ofxkarusa OeToHa B Ipejesax AOMYCTHMOLO.
NMpumep 52. Jano. )KeliesoGeTonHass npelBapUTENLHO HANDSAKeH-
Has 6asnka ApyTasposoro cedenus (puc. 85, a), =140 cm, hy==127,5 cu,

b==25 cw, bu=b,; =60 cM, hy=25 cm, k=20 cu, ay =a,=a, =5,5cM,
a'a2=14,5 oM, ay,=19,5 oy Geron Mapku M 400, Ryp=175 xre/em?
mg=1, apmatypa nanpsraemas xaacca A-1V, F ==24,13 cu? (3 32),
R,=5000 xrc¢/cm2; Rayr=6000 kre/cem?, Rq.c=4000 krc/cm?; HeHanps-
raemas kJjacca A-II, Fal=2,26 en? (20 12), F, =2,26 cm? 29 12),
R,=R,.c=2700 xrc/em? ma=1,1.

[MoTepys NpefRapUTENBHOIC HANPSKEHAR %O AAS CTAKUH IKCILIYa -

TanuK cocrapisior 1000 xre/cm?. Haraxenue apMaryphl NDOH3BOLATCA
MEeXAHUIECKHM CIOCOGOM. PacyerHnt H3rHGam Uil MOMeHT
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8
2

8/=60 o

Fi'=24,13/3032)

NNl 72 .
T'PEE ® ¢ & 9| (3832
D T - < 52:2’26 Fl=6.76
| = (220044
Y | (2012) || thord)
> | g N
?I; A /L(’ 25 ? LB=25
N Q
Fua=36,95
Q - ; ; 02
%%T‘R%'\QT’EM | ale
1) b
e LU L AN £, =508
' -[ | 6,=60 16626)
RIS

Puc. 85. K npunepy 52

¢ — TpeABApUTeJbHOE APMUPOBAHHE; 6 — OKOHYATENbHOE apPMHpOBaHUe

M=336 tc-um. Coopywxenne Il knacca-—kg==1,15; coyeranve Harpysok

OCHOBHOe — fie==1. Tpedyercss onpeneNUTh NJOWIAAL CeYeHHs HAUPA-
raeMo# npojosbHOIl apmarTypel B DACTAHYTOH 30He.

Pacyem. Pacuer penem coryacHo . 11.19.
Has nposepru yenoeng (237) onpeneastem mo u. 11.5 Hanpaxkeuue

0c=4000—mq0,, rie  6,=0,95 Ragp—320n=0,95-6000—1000==
=4700 &rc/cm?.

0:=4000—1,1.4700=—1170 krc/cm?.

lipoBepsem ycsoBHe (237): ) ' ) )
mﬁRnpb;h;(hofo,S h)tmaR, .CFa(h()—aa)+maOCFH(ho—-le): 1X
> 175-60-20 (127,5—0,5-20)--1,1-2700.-4,52(127,5 —- 10)—1,1-1170 X
> 24,13 (127,56—5,5)==22 463 619 xrc-cM<<kyneM=1,15-1X
X 33 600 000=238 640 000 Krc-cm, T. e. TpaHUIA CHKATOH 30HBI IPOXO-

auT B peGpe. OnpefessieM BBICOTY CXKATOH 30HH 6eTOHa € YUETOM CBECOB
IoN0K B cxaToi 3one no Qopmyre (238)

/ r ’ -
P ¥ o 2 {anCM——maRa_ C]<‘a(110~c1a)— .
0 \’ lg ITlﬁRHpb

” ~maGCF[; (iho — aH) — MmegRyp | br'l —b) I (/10 90,5}1;”

- 9/ 2[1.15-1-33600000 — 1.1.2700-4.52 ~
= 127,5 } 197,52 — 1-175-25 7

-

J20-17.5 6y e,
5= 63> phy=0,48-127,5=61,2 cu.
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B coorsercrun ¢ m. 11.196 caeayer yBeqHYHTDL NJOMAAbL CEUeHUS
apMatypel F,, pacnoJIOXKEeHHOH B CXaToil 30HE CeueHIs:
kunoM — mgR o5 g (1— 0,58 ) bhg— mgRy (b, — b))
F' — u'te NgNipsR | 195 R 0 o%np \“nn J/~ N
a G
maRa. c (hO — aa)

>/h1'1 (hO __0’511;1) _maocF;{ (hO - aI:l)

< —

_ 1,15:1.33600 000 — 1.175-0,48 (1 — 0,5-0,48) 25- 197,52 =
1,1-9700 (127,5 — 10)

— 1-175 (60 — 25) 20 (127,5 —0,5-20) + 1,1- 1170 X

-y

s

Mpunimaem F;:6,16 en? (440 14).

[lnomaznp ceveHHs HanpsiraeMo#l apMaTypbl onpejesases no ¢oip-
myJae (240):

mﬁRanRbhO—{ M« Rﬂp{ — )h +m,R, F +
H maRa ”
+ 1m0 Fy —myR,F, _1.175.0,48-25-127.5 4
- - [, 1-5000

. 4+ 1-175(67—25)20 + 1,1.2700.6,16 — 1, 1-1172.24 13 B

= 68,6 cm?.
IMpunumaen Fy=73,9 cm® (1247 28).
Ilpunsitoe B pe3yabTaTe pacyeTa apMIipoBaHIlie JaHO Ha puc. 85,
Npumep 53. Jawno. JKene3oGeToHHBIH 3/eMEHT npamoyromnoro
ceenus, b=50 cnm, h=35 cM, fy=30 cM, ag=qa, ‘=5 cM; GeTOH MapKiu

M 400, Rnp—1:5 KI‘C/CM?‘, mg=1; apmarypa CPIMMeTpH‘{HaH U3 rops-
yekaTaHoOH cTann kaacca A-111B, R,=4500 xrc/em?, ma,=1,1; naomann

CEYEHH ST PacTAHYTOIl M CXaToif apMaTypsl FH—FH 24,63 cm® (4T 28);

pacueTHb# usrubawmui moment M=25 tc-m; coopyxenue 111 xnacca—
ky=1,15; ocHoBHOe coueTaHHe¢ Harpys3okK — fle==1.

Tpebyercst npoBepHTb NPOUYHOCTL CeYEHHS.
Paciem. Tlo dopmydae (219) 6e3 yueTa NJOWAJM CXKATOH apmary-
pPH BBIYHCJAsieM BLICOTY CXaTOH 30HbB OeToHa
maRaFH+maRaFa 1,14500'24,63
= = 13.9 oM.
mgRnpb 1-175-50

%R—O 48 (tabm. b7).
9'a/ < x<<Ephy=0,48-30=14,4 cn.
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B coorBercTBHE ¢ pekoMenpatiusivu . 11.13 mpouHOCTb CeueHHst
npoeepsieM N0 YcaoBuio (224):

ko M<m,R 3 Ful(hy—a,)Fma RaF alhe—a,);
1,15-1.2 500 000<<1,1-4500-24,63 (30—5),
2 875 000<<3 047 962 xrc.cM, T. e. MPOYHOCTh ceueHHs1 obecneueHa.

BHEIEHTPEHHO-C)XATBIE 3/IEMEHTHI

11.22. Pacuer BHEIEHTPEHHO-CXKAThIX  INpeABapHTeNIbHO HAUps-
XKEeHHBIX 5/JeMeHTOB HPAMOYTONLHOTO, TaBpOBOrO M ABYTaBPOBOTO ce-
yeHHii ¢ apMarypoii, cocpefoToueHHoll y HauGoJjee cxKaTofi M y pacTs-
HYTOH rpaHeli, H KOJIbIEBOro CeyeHHs C apMaTypoH, PaBHOMEpHO pac-
npefle/leHHON MO OKPYXKHOCTH, NPOW3BOAWTCH corjacho nm. 11.26—
11.32.

Ilpu >ToM rpaHUYHBIE 3HAYEHHS OTHOCHTEJBLHOIH BLICOTH CIKATOH
30HH é)R H HaOpsKeHHe O¢ B HanpsAraeMoil apMaType, PacloJOXeHHOH
B CXKaTol 30He, ONpejesioTcd KakK AJs HU3ruOaeMblX J€MeHTOB COrJac-
Ho nn. 11.4 w 11.5.

JJas npyrux BHAOB ceueHuil, a TakXKe NPH KOCOM BHELEHTPCHHOM
CXKATHU pacueT HODMAJbHHIX cedeHUH mpousBofuTca 1no dopmyJam
o61ero cayvas pacueTa HOPMaJLHOIO CedeHHs B cooTBeTcTBHH ¢ nm.11.28
raaset CHull II-21-75.

11.23. Pacuer BHeneHTPEHHO-CKATHIX 3JIEMEHTOB JOJKEH NMPOH3BO-
IUTLCA C YUETOM BJHsAHUS npornbGa sJemeHTa B IJIOCKOCTA Hu3ruba
H B HOpMaJbHOM K Hell niockoctu. B moesennem ciaydae npuHuMaercs,
4TO NPOJOJbHAS CHJA IIPUJIONKEHA C IKCLUEHTPHIUTETOM €, PABHHIM

eay4aiiHOMY SKCUEHTpHLHTETY ef.
3HavenHe eg" NPUHUMAETCS He MeHee 1/600 Bcelt MHHE SeMeHTa

UJH JJIMHBEl €ro YacTH MeXXAY TOUKAMH 3aKpellJieHusl 3JeMeHTa, YYHTbI-
paemMoll B pacuere, 1/30 BLICOTHI ceueHHs 3J€MeHTa, 1 cM.

Pacuer u3 niockoern u3rufa MomHO He TPOH3BOJHTBH, €CTH T'HG-
KOCTb ajiementa lo/r (A8 NpAMOYTOJbHEIX cedeHnmil [p/h) B maockocTu
uaruba mpeBblIaeT THOKOCTb B IJIOCKOCTH HOPMaJbHOM HJIOCKOCTH
uaruba.

11.24. Bausuue nporu6a saeMeHTa B IVIOCKOCTH M3rH6a Ha BejH-
YUHY 3SKCUEHTPHUHUTETA INPOAOALHOTO YCHJHS PEKOMEHAYETCS YUHThHI-
BaTh, KaK NpPaBHJIO, pPacyeTOM KOHCTPYKIMH mno jaedopMHpoBaHHOH
cxeMe, NpHHHMAas BO BHHNMAaHHe HeynpyrHe AedopMall¥id MaTepHajoB H
Ha/JlH4YHe TpeUHH.

Jonyckaercs NPOM3ROAHTh DacueT KOHCTPYKUHMH no HefedopMH-
POBaHHON CXeMe, YUHTHIBASA BIAWfHHWe NporH6Ga sjJeMeHTa HyTeM YMHO-
}Kemm(sxcuempuumel'a €¢ Ha KoddduiHeHT 1], onpejensemeiii no ¢op-
myae (52):

71':‘ N )
1] ————
NRP

rae Nyxp — yC/OBHasi KPHTHUecKas CHJAa, OnpejenseMas no gopmyne

6,4L¢ I 0,11
_ 0,1 I 41
g (0,1+ﬂka.a+ B

kna
snech ky.a — kKo3bdHIHEHT, YUNUTHIBAIOMHUII BANSHHE IIPeJBAPHTEb-
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HOTO HaNpSXeHHA APMaTypPel Ha MXECTKOCTh 3JeMEHTa,
ounpelessieMuf no dopmyJe

06.1 €
Rnpu h o
rie Og.p — HanpskeHHs ofxaTus B 6eTOHe Ha ypoBHe ILEHTPaJLHOMH

OCH CYY€TOM BCeX NOTepb HpH Ko3bduuuente mq<l; npu
MexaHHYecKoM crnocofe HaTsaxeHHa apmaTypel mo=0,9;

k. a = 1440 (242)

0
~,~ DpuuuMaercs He Gojee 0,25,

Hna xonpueswx ceuenufi sHauenuss kb B Gopmyaax (55) u (242)
3aMeHAI0TCA HA

ITlpn N>Nyp pekoMeHAYeTCS YBeJHUHBATb pasMepnl CEeYeHHS.

Brnusaue nporn6a MoOXeT He YYHTHIBATLCS B CayUasiX, epeuHC/IeH-
HBIX B 1. 3.27a—r.

11.25. Pacuer BHEUEHTPEHHO-CKATBIX JKEJIe300€TOHHHX 3JeMeH-
ToB (M1060# cUMMeTpHUHOI BOpMHI) np¥ AeHCTBUH NPOAOALHON CHJBL B
NJIOCKOCTH OCH CHMMETDHHM JOJIKEeH NPOUSBOAHTLCA H3 YCJOBHI:

’ 14 4 ’

ancNe<mﬁRnpS(i+ma Rﬂ.OFa(h()——aa)+maGCFH(h0—aH); (243)

kuncN=mgRupFe-tmaRa.cF "+ ma0cF —my Ry Fy—maRyF,.  (244)
3HaueHHe e BhHUHCAsETCS 1O (opmyJe

e=eg+y, (245)

rjle y — paccTosiHHe OT IEHTpa TAMKECTH NPHBELEHHOTO CeYeHHs IO

paBHOAeficTBYOWell ycHAHE B pacTAHYTOM HJIM HaHMeHee

cxkaroil apmarype.

a5t npsAMOYTONBHEIX CedeHHH 3HaueHHe e BRIUHCAgeTcst no ¢op

MyJie
h
e=eM+ 5 —a. (246)

Ilpu pacuerax no qmpMy.naM (243) 1 (244) HeoGXONMMO YUHTHIBATH
pekomenzauuu nn. 11.9 u 11.10

NPSIMOYTOJIbHBIE CEYEHH S

11.26. PacueT npsMOYroJbHEIX ceueHHil (puc. 86) c apmarypoi,
COCpenoTOUeHHOl Y HanGoaee cxaToll H y pacTsHyTod (HauMeHee cxKa-
Toii) Tpamell ajemeHTa, npu x< Ephy NPOH3BONHTCS N0 (popmyJIaM

kune Ne<Kmg R upbx (hy—0,5 x)—l—maRa cF (ho—aa)—{—maocFH(h.,
—a,); (247)
atto N0 Ry Pk aR o Fa—tty R oF y—a0eF\=mg Rupbx.  (248)
11.27. TlpouHoCTs NPSIMOYTOJNBHBIX CEYEHHIl NpOBepseTcs B 3aBU-
CHMOCTH OT BBLICOTHI C3KATOH 30HBL IO ¢opMmyJe

kynoN + mR,Fy -+ muR,Fy — MRy Fo—m,0.Fy
x = (249)
mgRupb

npu x<Exhy — u3 ycaosus (247) ¢ yuerom m. 11.12;
npu x>Ephy, — U3 ycaoBHA

kyne Nemg RnpE p(1—0,5 ER) bhoandRd oFo(ho—a,)+
+md()'cFH (ho— H)' (250)
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Puc. 86. Cxema ycmauil u smiopa HanpskeHHH B CeueHHH, HOPMaJb-

HOM K T[POJAOJBHON OCH BHELEHTPEHHO-CKATOrO Kene300eTOHHOro

npeABapuTeNbHO HAMDSIXKEHHOIO 3JeMeHTa, IIpH pacyere €ro o npoy-
HOCTH

[Tpu wesbrmosHennn ycaosug (250) pekomeHAYeTCss pacier NMPOH3BO-
AuTe 1o Qopmyaam obuieTo cayuas, npHBeieHHEM B raase CHull
11-21-75, nu6o ycTaHOBHTh CKATYIO apMaTypy, ONpeleNnB HeOGXOXHMYIO
naomaib cedenuss no ¢opmyiie

- k.p.Ne— manpﬁR (1 -O,5ER) bhg —mach;, (f"‘o — a;) _(251)

F, 7
MaRa. ¢ (ho - aa) .
11.28. a5 npoBepKH NNPOYHOCTH MPSAMOYTOJNbHBIX ceYeHMKi ¢ ABOH-
Hofl cHMMeTpHYHOH apMaTypoll onpefeasieTcd BhICOTA cxaToli 30HH 6e-
o ’ r
ToHa x no gopmyae (249) Ges yuera cxkarofi apmarypel F, u F. Tlpn
x<{2 a' JOoJXKHO CcO6MIONATBCH YCAOBHE

kyne Ne<mg Rupbx (hy—0,5 x), (252)
npu 2 o’<<x<{Eghy npouHOCTL mpoBepsieTCA U3 ycaosus
kuno Ne<KmaRa Fr(hy—ay,)+ma RaF a(ho—a,). (253)

11.29. TloxBop npoxosibHOI HanpsraeMofi apMaTyphl, pacrnoJokeH-
HOH B pacTAHYyTOH (MeHee 06xKaToll) 30He CeueHHs, DU 3aJAHHBIX TJIO-

ulafsgx ceuenus apmaTtypel Fa, F, ¥ F, npousBoauTes B 3aBHCHMOCTH
OT BBICOTHI CXKaToH 30HBI x, onpejenasieMo#l mo dopmysne

2 |kyn Ne— F(ho—a.)—
L T N L AR,

d maocF;—i (hO - a;i)l . (254)

-

npu x<(Eghy Fy onpeflensieTcst ¢ yueTom pekomenpanufi m. 11.14
no dopmyae

FH = mﬁRﬂpbx + maRﬁ» CF«'; + maGcFll-l - maRaFa - kﬂncN

; (255)
maRa
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npu x>Ephy — B coorBetcTun ¢ 1. 11.27.

11.30. TloaGop npoAoabHOH apMaTyps NIPH He3aJaHHBIX TNJOLIA-
JfX CeUEHHs CXKATof apMaTyphl, a Takike MoAGOp apMaryphl AJs nps-
MOYTOJIbHBEIX CeYeHUH C XBOHHOH cMMMeTpHuHOR apMatypoil npu x>2 g’
NPOMU3BOJUTCH COOTBETCTBEHHO MO dopMyaam (230) u (231) aas usru-
6aeMbIX 32JEMEHTOB c 3aMeHOH B QopmyJnax M Ha Ne.

TABPOBBIE U ABYTABPOBBLIE CEUEHHS

11.31. PacueT TaBpOBBIX M ABYTaBPOBHIX ceueHH{l c apMaTypoii,
COCPeIOTOYEHHON Yy COKaTOH M pacTaHYTOH (MeHee cxaToli) rpasell ceve-
HHS, TIPOH3BOJAMTCS N0 AHAJOTHH C HM3rH6aeMBHIMH 3JIeMEHTAMH C HC-
noJib3oBaHueM QopMya (232)—(240) u c cobialofenneM peKOMeHJAUUH,
usJoxeHunx B nom. 11.18—11.20.

B neBylo uacrs dopmyaws (232) caepyer 106aBuTh  kyneM;
B dopmynax (234)—(238) M samenuts Ha Ne; B uHcaIHTEdb HOPMYJI
(233) co snaxowm «mrocy, (239) u (240) — co 3HAKOM «MMEYC» ZOBaBHTH
anCN

KOJIbIREBbBIE CEYEHHUH4

11.32. PacueT 3/JeMEHTOB KOJABLEBOI'O CeYeHHS INPH COOTHOIIe-
HHHM BHYTPEHHETO H HAPYIKHOTO PAamuycoB ry/75=>0,5 ¢ apmatypoii, pas-
HOMEDHO pacnpefeseHHOH IO OKPYXHOCTH (IpPH YHCJe IPOAOJbHEIX
cTepxKHeH He MeHee §), PeKOMEHAYyeTCS MPOU3BOAMTH H3 YCJOBIH

kaneNey << (MgRupFrep + MaRa. oF u. w'a + MaRa. cfa. wa) X
sin mov

A _E““*" + maRaFH I{kC?H + maRaFa, KI?aZa, (256)

NPH 3TOM BEJHUKHHA OTHOCHTENBHON IJIOM@ANH CIKATOM 30HHI GETOHA Oy
onpejensiercs no ¢opmyJae
. — kaneN 4+ (0 + AumaRa) Fy.  + MaRaFa.
¥ megRupF - (MaRa. ¢+ duduMaRy) Fu. x 1 (MaRa. ¢ 1

“+AamaRa) Fa. x, (257)

rl—'—f.,

rie rep= "4 -— CPeJlHH{1 paarvyC KOJbLEBOI'O CeUEHHS,

Fy.x — DJOWagb CeueHUst BCell HAOpsTaeMofl NPOAOJbHON
apMaTyphi;
F,.x — naouiajb ceyeHusi Bcell BeHanpsraemoll NpoAOab-
HOM apmaTyph kjaaccos A-I, A-I1 u A-III;
g U ra — Pajuychl OKPYXXHOCTeH, MPOXojslHe depe3 ILEHT-
PHl TSXKECTH CTepKHeil, COOTBETCTBEHHO INIOMLAAbIO
Fux 1 Fax
Ay — rosdduumnent gas HanpsraeMoll apMaTyphi K/JI8CCOB
A-IIT B, A-1V, onpepensieMeill no gopmyie

_ MG,
AH_‘Ivl'__ Ra y (258)
Ap (a) = 1,5 4 6maRa 1073, (259)

(3necs R, npuHuMMaetcs B Kre/ewm?);
0, — onpefeasiercs npH kKodbhdumuente #Mo>1, NpH Mexanuue-
CKoM crocofe HaTsiKeHHs apMmatypnl m.=1,1;
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2y M 2z — P ACCTOAHUS OT PaBHOJEICTBYIOULEH B apmatype pacTaHyTol
a I pe pacraHy

30HBl COOTBETCTBEHHO HampsraeMmofi 0 HeHanpsraemoii apma-

TYPHL 4O IeHTPA TAKECTH CedeHHUs, onpeaesnembre na dopmyne

7y (@) == (0,2 -+ 1,30y) ru (215 (260)

ke ¥ ky — Ko3pdUIUERTH, TPHHMMAaeMble PaBHbLIMY
ke=Au(l—Au0y); (261)
ka=1—Aa0y, (262)

HO HE MEHee HYJIS.
Eciu kRe<<O nnbo kya<0, 3nauenue o CHOBA BhluncaAsieTcs: no gop-

myJae (257), npunimasi coorsercTBeHHO Ay=0 a160 A3=0.
Ecan ax<<0,15, B ycaoBue (256) mnojacraBasercs 3HaueHHe Gy,

onpejeasemoe no  ¢opnyne
v kuncN (0y + kemaRa) Fu. x4 kamaRaFa. 263)
" FmgRup -+ MaRa. ¢Fg. w+ MaRa. cFa. ¢ - (

[Tpu sroM sHadenis 2z, Za, ke U £, onpefensiorcst no Gopyyaam
(260)-—(262).

DKCHEHTPUIHTET CHAB N OTHOCHTEJNbHO UEHTPA TsAKECTH CeYeHHs
€y onpejesnsieTcs ¢ y4yeToM mporuba sjemeHTa corgacmo n. 11.24.

Mpumepn pacuera kK nm. 11.22—-11.32

Mpumep 54. Jarno. JKenesoGeToHHbIH 3JI€MEHT TABPOBOrO CEeUeHHs
(puc. 87), h=70 cM, 6=30 cm, by=160 cmM, hg=15 cm, f1p=64 cm, a=
=q'=6 cM; pacueTHble YCHJIHS: IPO-

J0oJbHASl CHJa OT MOCTOAHHBIX H

" R IMUTEJBHRIX Harpyzok N=40 rc,

ol \’\‘\V’, uarubanmuli MOMEHT OT NOCTOSIH-

NN ‘"; tel - HbIX B JJUTeJbHBIX HATPY30K, Aeli-
| —. S — CTBYIOIIIH CO CTOPOHHI NOJKH, M==
RIS TN W ﬁ«jlbap £, =50 Tc-m; Getow mapkun M 400,

L e =175  xrc/on?, mg=1, Eg=
¥ T Hp ’ 6 3 6

o B S| —300 000 xrc/em?, Rppr=225 xre/

Jen?; apmatypa Hanpsiraenas Iﬁ.ﬂac-

_87. K 4 ca A-lllp, R,;=4500 krc/cm®,

Puc. 87. K npuepy 54 5 5500 krc/ent, E4=2 000 000

kre/em®, ma=1,1; AauHA 3/€eMeHTa

=/y=10 M. Harsxenne apmarypnl [DPOU3BOJAMTCA MEXaHHYECKHM
cnocoGom. OnopHple (anky, Ha KOTOpble HepelaloTcs YCHAHS OT Ha-
TAXKEHHS] dPMATYDhl, PACHOJNArajoTcs B KaMepe NponapHBaHus.
Coopysxenne II1 Kaacca — kg=1,15; coueranue Harpysox oc-
nHoBHoe — ne=1. Tpebyerca nogoGpaTb NPOACJbHYIO apMarypy >sie-

MEHTA.
Pacuem. 1o ta6a. 23 onpefensieM 3HaYeHHe BENMUHHBL V:

bn 160 f 15
—b—- :T::4 H "-h—: —70—=0,21'—'V=0,3,
lo 1000
S = 14,3> 35v = 35.0,3= 10,5,

cleloBaTeqbHO, pacyeT BeJAeM ¢ yyeToM NporuGa s/iemMeHTa B COOTBeT-
creuu ¢ n. 11.24.
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Jlas onpenenerus KpHTHUECKOH cunsl Nyp HEO6X01UMO 3HATH MJI0-
manb cedeHust apMaTypel. IIpefBapUTeNbHO 3a42eMCS MPOLEHTOM APMHA-~
posanus ceyeHus w=0,01 1 onpefenseM mIomaLs CeUeHHA ApMaTypH,
npunumas F ==0,3 Fy (cm. n. 11.6).

Fy

Tak xak p= Bhy

Fz=0,01.30.64=19,2 cMm; F;=0,3 . Fy=0,3-19,2=5,8 cm?

Mnomans ceueHun Gerona F=160-15-+30-55=4050 cm>.

- ~ Ea_ 2000000
PHBEJeHHAd /IO AAD CeUeHNS IPH 7 = o = 300000 =6

Fr = 4050 1~ 6,67 (19,2 1+ 5,8) = 4217 cwm®.

CraTuyecKuil MOMEHT [IPHBELCHHOrO CEUeHHWs! OTHOCHTENBHO HHXK -
Hell TrpaHH TNOJNKM

55
Sp=160-15-7,5430-55 (70——2-)—1-6,67' 19,2-6-5,67-5,8 (70 —5)=
=91 369 cm.

Paccrosinne ot HHXKHEH 'PAHH NOAKH JO UEHTpa TAXKeCTH NpHuBe-
JEeHHOIO ceuveHIs

Sn 91 369

yu:——F;:W:21’6 CM.

MoxeHT MHepUHH GETOHHOILO CeYeHHS
160153 30.553

| =——5—+160-15 (21,6 —7,5)®2 +—5—+

12 12
-+ 30-55 (70 — 21,6—27,5)* = 1 658 813 cm?,
MoMeHT mHepuuM apmMaTypHl nl,=6,67-19,2 (21,6—6)?--
-6,67-5,8 (70—21,6—6)2==100 714 cm?. '

MowmenT unepnMH npUBefieHHOro cevenud [p=/I--nla=1 658 813+
~-100 714=1 759 532 cm*.

HPI/I JIEI‘/’ICTBI/IH TOABKO NJHUHTEJABHBIX H IIOCTOSIHHEIX Harpysox
My M 5000000
M1=,’WlIJi uky =1+ 7 =2; ey= N = 40000 =125,

_ i
—~ =75 = 1,79 tyma = 0,5—0,01 %—0,0017n6Rnp

= 0,56 —0,01.14,3—0,001-1.170 = 0,187,

e
Tak KaKT°>z‘MMH, npunuMaem {=1,79.

Hockonbky apmaTypa HenaBecTHa, NPHHHUMAEM B COOTBETCTBHH C
n. 11.5 Bequunny noreps X op==1000 xrc/cm® IlpeasapureibHOe Ha-

IpSDKEHHe € YYeTOM BCEX I0Teph 00=0’(;=0,95 Rdll—20u:0,95><
X 5500—1000=4 225 xrc/cum®.

Cuna mpenBapuTeNbHOTO 06XKaTHA N0=60(FH+F;)=4225 19,2+
--5,8)=105 625 kre.
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Hanpsxenne ofxxatus B GeToHe Ka ypoBHe LEHTpalLHOI OCH NPH
m,=0,9

meN,  0,9-105625

O6.n="p— = 207 = 22,5 xrc/em?,
OnpefensieM Koa(pHHULEHT
1] e 22,5
kH:1+40—]§ﬁ%.——,‘;—:1+40~—2%~0,25=2,

Ir

rpe -%’—:1,79>0,25. [IpHuHATO %0‘=0,25-

Onpenensier KPUTHYECKYIO CHAY mo Gopmyde

¥ 6,4E¢ I ’ 0,11 40,1} Ll
T Tk, ( 0,1+ te, & ) wal=
6,4.300000 [ 1658813 0,11 o,
= 0002 5 1779 +0,1{+100714 |=
0,1+ 5
= 528670 > N = 40000 xrc.
Onpenensiem:
Ko>QduuHeHT V)
1 !
Y A (R
T Nyp " 528670

KRCUEHTPHUHTET NPHAOKeHHS CHIAB N ¢ yueroMm kosdpduuuenTa 1
e==egN+yy=125-1,084-(21,6—6)=150,8 cm.
[TockoaIbKY NMOJIKA pacnosioxeda B PAacTAHYTOH 30HE, OnpenesiseM
BLICOTY CKATOH 30HH 10 (HOPMYyJaM NPSMOYTOALHOIO CEYeHHS C YUETOM
npuuaTofi CXKaTOH apMaTyphl B CooTBETCTBHH C 1. 11.29:

0, = 4000 — m, 0y = 4000 — 1,1.4225 = — 647,5 krc/em’;
x=hy— ‘/ hg — Q[kﬂncNe_maGCF“(ho—"aﬂ)J = 64 —
0 mgRupd
_ VG“ 211,15-1-40000-150,8 + 1,1-647,5-5,8 (64 —6)] _
- 1.175-30
= 27,1 M.

x<<&rhy=0,48-64=230,7 cwm.
ITpojoNbHYIO apMaTypy B pacTaHyTOfl 30He onpefiedsieM To (op-
myae (255):
Mg Rupbx - maGeFy — kaneN
myRa

1:175:30-27,1—1,1-647,5.5,8— 1,15.1.40000
= T,1.4500 = 18,6 cv®,

Mpunumaem Fy=18,85 cm? (6Q 20), F,=6,28 cu? (2 20).

Fu=
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[ockonbKY onpefejeHHast B pe3yJbTaTe pacuera NJoulaldb ceueHHs
APOJOJNBLHOK apMaTyphl HE3HAUHMTEJbHO OT/HWYAeTCss OT NpejBapuTelp-
HO HPHHSTOH, nepecueT BeJHYHHBI KO3(Q(PHIUeHTAa H NPHBCACHHBIX Xa-
pPaKTepHCTHK CeyeHHsl NPOUSBOLUThL He Clejyer.

OnpefienisieM $aKTHYECKYIO BENHUHHY HOTEPbD.

a) Iepsbie notepu:
1. or o6xarns wafi6 HATSXKHBIX YCTPOHCTB!

A 2.2 000 000
i

0. = Eq = 10000 = 400 krc/cm2;

oy

2. or medopmamun dopm: op,=300 krc/cm?;
3. oT OGBICTpOHaTeKAIOmieHl MOJ3YYecTH:
Oy = 0y = 0,95R,  — X 0y = 0,95-5500 — (400 + 300) =
= 4525 xrec/em?,
Ng=(F,+ Fy) 04 = (18,85 -+ 6,28) 4525 = 113 713 krc.

Ty (Fﬂyﬂ— F;Iy;i)
eo.H: NO ==

4525 (18,85 (21,6 — 6) — 6,28 (70 — 21,6 — 6)]
13713

=1,1 cM,

,
Hanpsxenne B GeToHe Ha ypobHe apmatypu Fy m Fy

miNy  muNeeo.w  1-113713  1.113713-1,1
So.m="Fa -t I, Y= 417 1759532

X (21,6 — 6) = 28,1 xrc/cm?;

' mTNU mTN()eO.H 1-113713
O6.u="F, Tn Y1="a217
1-113713 9
1750532 (70 — 21,6 — 6) = 24 krc/cM?,
INepenatounas npounocts Getona Ry=0,7 R=0,7-400==280 krc/cm?.
05. u 28,1 ’
Tak xaxk R, g0 = 0,1 <0,6, norepu mis apMaTypel Fgu F
onpeleasoTcs 1o QopMmyJiam:
g
0y, = 0,85:500 —5~" = 0,85-500.0,1 = 42,7 kre/ent;
0
' 06, n 24 3
USES 0,85'500T =0,85-500 g7 = 36.4 xre/em?

6) Broprle moTepi:
4. ot ycaikH OGeroHa:
0H4=350-—200:15O krc/cm?, Tak Kak B NEepHOM KCIAYAaTanHu JIeMeHT
TMOCTOSHHO OyJeT HaXOAMTECA B BOJE M INOCHE H3roTopJdeHHs 6oJee
TpPeX ME€CAUEB ocTaercs Ha BosAyxe (cM. mn. 9.156).
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5. ot noasyuectu 6GeToHa.

g,
Tak kax 2“ =0,09 < 0,6, nortepu onpefenswTcs no ¢dop-
0

myJie
9. u
Ry

, 24
Oy, = 0,85-2 000 =0,85.2 000—2_86_ == 145,7 krc/cm2.

CymmapHEIe oTepu, NPOSBISIOUINECs HAa CTAJUU SKCI/IyaTallHH Ha
yposre apMarypn F,,

’
2 0, ==400-300-36,4-+150-145,7=1 032 krc/em®.

YTOuHEHHBIE NIOTePH HANPSIFKEHAS NPAKTHYECKH He OTIHYAI0TCA OT
DPHHATBHIX BHauade. Heo6xoaumas njomajb CEeYeHHS apMmaTyphi He
HaMeHures.

Mpoeepum Bennunny o6xatus Getona B xpalineM BOJIOKHe Hauboiee
o6kKaTofl 30HB C YYeTOM IOTepb On, H O, (eM. n. 9.22):

miNy  maNego.w 1113713
Oo.w="fp_ -+ [ Y¥="g@r7 T
1-113713-1,1

_1-113718-1,1 B .
+ 750532 21,6 = 28,5 Krc/cw?;

06.x=28,6<<0,75 Ry==0,75-280=210 «xrc/cm?®, T. €. 3HAUHTEJLHO
MeHbllle JONMYCTHMOH.
OxonuatenbHo npuaumaem: Fp=18,85 cm%; F;=6,28 M2,
NMpumep 55. Hawno. XKenesoberonnass NpefBaPUTENbHO HANPAKEH-
Has cpas-o6onouka (puc. 88) auamerpom D=160 cM, r;==60 cM, ry=
=80 cM; ry=72,5 cM; GeToH MapkHu
M 300, Rup=135 xrc/em?, Eg=
=260 000 krc/em?, me=1; apwmary-
pa wuanpsiraemas Kaacca A-1V, Fy =
=91,22 cM® (24J 22), pacnpenenena
PaBHOMEPHO 10 OKpPYXXHOCTH KOJbIA,
R 3=="5000 xrc/cm2?, Ra.c=4000 xrc/cm2,
Ra;,;=6 000 krc/em?  Ea=2 000 000
krc/em®, my=1,1; npojonbHas CxKu-
Malowas CHJAA OT NOCTOSIHHBIX H JJIH-
TeJbHBIX Harpy3ok N==100 tc; uaru-
Gaomuii MOMEHT OT TOCTOSTHHBIX H
MMTEeNbHBIX Harpysok M=150 Tc-m;
Puc. 88. K npumepy 55 pacwernas pzjamHa o06on0YKE [=12Mm.
Hanpsikenne apMaTypel IPOUSBOJUTC 5
MexaHHYecKum crocobom. o skcuaya-
Tauuy oGOIOUKH HAXOAATCH Ha Bo3lyxe OGojiee Tpex MecfLEeB, a B Ie-
PHOJ SKCIUIYaTalMH NOCTOSAHHO Haxogsatcd B Bofe. Coopyxenue III
Knacca — Ry;=1,15, coueraHue Harpysok ocHoBHOe — ng==1, TpeGy-
eTCsi IPOBePHTh NPOYHOCTb CEUEHHS.

/’,,_,59/,224‘#’
2 ALY

Pacuem. rl/rZ:@=0,8>0,5, C/IeIOBATENBHO, pacueT MOXKHO

NpPOU3BOJHTL 1O PeKoMenJauusm n. 11.32,
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o 1200
I'u6xocth 3jeMenTa D= -@—=7,5<8, T. €. BJAHAHHE mPoruéa Mox-

HO He yuurhBarth (cM. m. 3.27, B).

Onpepensem ox no gopmyae (257). g aToro BHUHC/IIEM:
a) Oy C Y4YeTOM BCeX NOTeph:
. OT peJakcaluu

=370 xrc/em?;
. OT TeMIepaTypHOTO Repenaga crn2:0;
3. or o6xatus maib

A 2.2 000 000
O, =T Fa="Too00 = 933 re/ew’;

0, =0,1 6,—200=0,1 (0,95-6 000)—200=

or gedopmauuu ¢opm oy, =300 Kre/em?;
5. oT ObiCTpOHATeKalolleH T0J3yUYecTH:

O, = 370 4 333 1~ 300 = 1 003 rrc/em?;
0y = Oy = 0’95Ran — Oy, = 0,95-6 000 — 1003 = 4 697 kre/cm?;
—4

Ny = Fy, 0, =91,22.4697 = 428 460,3 krc;
Hanpsxenue B 6eTOHe OT CHJIB N, PaBHO

mqoN 1-428 460,3
0. u= ;no = 7531, — 56,9 krc/cm?,

e Fo=mn(r3—r})+nF, =314 (80" —65°) +
2 000 000
-+ 560000 91,22 = 7531,2 cm?2;

nepenaToudas NPOUHOCThL GETOHa paBHa
Ry=0,7R=0,7-300=210 xrc/cm?.

o 56,9
Tak xag —eB o 27 = 0,27 < 0,6, norepu OT OLICTPOHA-
Ry 210
TeKawwell MOJN3YyecTd OnpeseddanTca mo QopmyJe
6. m

0. =0,85.500 —5— = 0,85.500-0,27 = 115 Krc/cm?;
g RO

6. or ycaaku OeToHa
0,16:350—200:150 Kre/em?;

7. or noasydectH G6GeToHA
05. 1

R, <06, o, =0,85-2000: 0,27=459 xrc/cm?;
0
CYMMapHHe TOTepH:
Y 0p=2370-}333+300--115-150+459=1727 gre/em?,
09=0,95Rarf—20q=0,95- 6000—1727=3973 krefem?;

meo, 1.1-3973

B) F=n (r3—r?)=3,14 (€0>—65%)=06 829,5 cm;
1) By=1,5--6 myRa- 10~3=1,546-1,1.5000- 10~5==1,83,

TakK Kak
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o kuneN 4 (0 + AnmaRa) Fy. 5
K7 mgRupF + (AnArmaRa 4+ maRa. ¢) Fu. »
1,15-1-100000 4 (3973 4-0,23.1,1-5 000) 91,22 -
= 1-135.6829,5 + (1,83.0,23-1,1.5000 + 1,1-4000) 91,22 —
'Hpquoch CeyeHNns NpoBePHEM IO YCJIOBHIO (256), AJA 3TOTO On-
perensieM rep, ke, zy. ¢y
ry-+ 79 80 4 65
2

- = T2,5 o

ko= Agull—Aumy)=0,23 (1—1,83- 0.39)=0,066:
7= (0.24-1,30)ry=(0,2-+1,3-0,39)72,5=51,3 cMm;

M 15 000 000

0,39,

Tep =

sinmo,
(ﬂlﬁRuprcp 4 mgRa. ¢Fy. }(fﬁ) = ~+ muRafy, chzﬂ =

in(3,14.0,39
= (1.135-6 829,5.72,5 - 1,1.4 000.91,22.72,5)—53%-17—)—+

-+ 1,1-5000-91,22.0,066-51,3 = 30 481 563 xrc.cMm =
= 304,8 Tc'M > kuneNey =1,15-1-100 000150 == 172,5 TC-M,

T. €. NPOHHCCTBL CCUCHUA clecrnievena,

ILEHTPAJIBHO-PACTAHYTBHIE 3JIEMEHTBI

11.33. ITpn pacuere ceuenuil IeHTPaJbHO-PACTAHYTHIX IKeJe30-
CeTOHHBIX SJIEMEHTOB JOMKHO COGJIOJATBCST YCJI0BHE

kutte N << mig RaFu--maRaFy, (264)

rae Fy n Fg— miomwaly cedyenHs Beell npojoJbHOR COOTBETCTBEHHO
nanpsraemcit 1 HeHanpsAraemoll apMaTypHL

BHELEHTPEHHO-PACTSIHYTBIE 3TEMEHTDI

11.34. Pacuer npsMOYrOJNLHBIX CeueHHUI] BHENEHTPEHHO-PACTAHY-
THIX 3JIEMEHTOB NPH DPACIOJOMKEHHI TIPOAOJAbHOl CHJAB B IJIOCKOCTH
CHMMETDMII C apMaTypoll, CocpeROTOYeHHOI yV Haubojee DacTAHYTOH
Iy cxaToll (MeHee pPAcCTSHYTOH) TpaHell, JOJKEH TNPOH3BOAHTHCH B
3aBICHMOCTI OT IMOJOKEHHS MNPOIOJAbHOIT CHAB N:

a) ecTH NMPOAONbHASL ciia N NpHIomena Mexay papBHogelicTBYIO-
wiMH yeuauil B apmarype A u A’ (puc. 82,0), r. e. vpu ¢’ << hg—a’ —
M3 yCRoBHE

kuneNesS(ma R F ~+maRaF ) (he—a') ® (265)

kaneNe' << (mg RaFy+ maRaFa)(fy—a'), (266)

, h , h
The e :eo—I—T—a; e:eoﬁT—{—a,

Ilpu cummeTpHUHOM apMHPOBAHMH KCIOJB3YETCS TOJNBKO YCJAO-
Bre (266);
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Puc. 89, Cxema ycuanil n sniopa Hamp AKEHIY B CEYEHHH, HOPMalb-
HOM K INDOJOJBHOH OCH BHELEHTPEHHO-PACTSHYTOTO KeJe300eTOHHOTO
3JleMeHTa, NpH pacyeTe €ro Ho MPOUYHOCTH

@ — TpoRonLHas clija N npuaomeHa MewAY PaBHOAHCTBYIOWIMY yCHJHN B ap-
Marype 4 u A’; 6 — To XKe, 3a npeAeiMH PACCTOAHUS MEXKAY PaBHOASACTBYIOUIH-
Ml yeugH{i B apMarype A u A’

6) ecan npoionbHadg cuiaa N NPUIOKEHA 33 NpelenamMH paccrod-
HHS MeXKJy paBHogeficTaylounmu yeuanil B apmarype A u A7 (puc. 89,6),
T. e. npu e >hye—a — U3 ycaosad

kutte Ne << mg Rup 9x(f1g—0.5 %)+ maRa.cF,(hg—a' )4-maocF (he—ay),
(267)

IIPH 3TOM BLICOTA CzKaToll 30HDBI X onpepegadgercd o CpOpMy.JIe

maRﬂFH -+ MR Fy— MRy, cFe; — maGcF;-l HanCN
%= PR ©(268)

Ecau nonywennasa n3 pacuera no dopwmyie (268) BenmuwHa x>
> Epho; B ycacere (267) mopcraBisieTcs snayenne x= §gphg, rie Ep—
onpegeasiercas no Ttaba. BH7.

Ecan x<Z0, To NIPOYHOCTD CEUEHIsl npoBepsAeTed U3 YCaoBUA (265).

Ecau npu e'>h,—a’ B5COTA CXKaroli 374, OnpejeseHHas mo
Gopmyme (253), menbme 2a’, BBICOTY CHATOT 3 HBI CAEIVET OMP2J2AHTh
BHOBbL (€3 yiaera cxardd amvarypsl A4’ no donayiae

maRaly 4 maRaFa — kyaeV .

X =




Tlpu sTOM, ecan BHICOTA CiKaTOll 30HH MOMYdHTCst MeHblte 2a’,
pacuer  clieiyeT nPOU3BOAHTH IO  (dopmyse (267) Ges yuera
cKaroll apMaTyphl; ecau GoJdbiie 2a¢’, pacyer peKOMEHIyeTCsl IPOH3BO-
IATE 13 YCJIOBHSA

kuneNe << (mg RaFu+maRaFa)(he—a'). (270)

11.35. TpebyeMmoe KoOJIHYECTBO NMpPOAOJLHON apMaTyphl PeKOMeH-
AyeTcs onpeneasiTh cjexylomuMm cGpasom:

a) npu e =< hg—a' niomany ceuennss Hanpsraemoll apmaTypsl A
n A’ onpepessaIcs COOTBETCTEEHHO mo GopmyJaam:

kuncNe' — maRaFa(hg —a')
mgRg (hy —a’) !
Fr kﬁncNe -— maRa F; (ho ——-a')
H maRa (h() —-‘a’)

Fy = @71)

i

. (272)

TlopGop cummerpiuHofl  apmMaTyvpbl NpPOU3BOZHTCA MO  (Dopmy-
ae (271);

6) npu e’ >hy—a' naowmage ceuenns paupsraemoil apmarypm A
onpelessieTc no Qepmyle

m6Rnpbx + MmaR,, ch; + mao'cF;{ - maRaFa + kﬂncN ,

m= maRa
273)
2|k — (hy—a)y—
e x = hy— V B — [kuncNe mr;:;nﬁa( 0~ 8a) .
Lm0, (g —a,)] (274)

[lpu 370M JOJMKHO YAOBNETBOPATHCH yejoBre X< &phy. B mpo-

THBHOM CJydae PEKOMEHAYETCH YBEAWUYUTHL NJOWAAb CEUSHHS HeHal-
- f

psAraemol apmaryphel F,. MOBHICHTD MapKy C€€TOHA HJH YBeJIHYHThb
pasmepsl ceuenua. [Ipu x=I2g" caexyer  yuATHIBATL DEKOMEHJA -
nug n. 11.14.

Ecan x<C0, niomagb cedeHuss HaupsraeMoHl apMarypsl ompeje-
asiercq 1o opmyae (271).

TMog6op cuMmeTpuysofl apmartypsl npoussointes no QopmyJe

mgRupbx — maRaFa -+ kuneN

Fa= maRa ’

(275)

IIpA TOM BEICOTA CKATOIT 30HBI onpegensiercsa mo QopmyJe

Q[aneme F'(h ma')]
x = hy— ‘/ 2 n'tc afla. cfa\""0 a . 6
0 ho f'”ﬁRnpb (27)

[lpumep pacuera x nn. 1 .34 n 11.35

- P'pumep 56. Jawo. JKenesoberonnasi cpas npsIMOYrOJILHOTO ce-

uenus, h==b==40 cm, a=a’'=5 cm, hy=235 cm; apmarypa ropsuexa-
’

TaHas NePHOAKYECKOTO npodmas, kiacca A-Ills, Fp=F_ =I18,47 cum2,
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R.=4 500 xrc/em?, Ega=2 000 000 xrc/cm?, ma=1,1; 6eton mapxu
M 400, Rup=175 xrc/em®, Fg=300 000 Krc/em?, mg=1; pacueTnsle
ycunusa: uarubawmufi Moment AM=5 TC:'M, pacTArupamiuaf cuJja
N=40 rc; coopyxenne IIl riacca — kg=1,15; coueranne Harpysox
ocHoBHOe — f¢==1. Tpebyercs npoBepuTb TNPOYHOCTL CeYeHHH.

M 500 000
Pacvem. ey = N = 40000 = 12,5 cm;

o A0 s
e =ey+ ) a’=12,54+—5 5=27,5 cm.

Tax Kak €'=27,5 cM<</iy—a'=35—5=30 cM, npouHOCTE NPOBe-
psemM M3 ycaoBus (266):
(ma RaFut+maRaFg)(ho—a')=1,1-4500- 18,47 (35—5)=2742795krc
Xem>kgneNe'=1,15-1-40 000.27,5=1 265 000 krc.cM,
T. €. IPOYHOCTL ceyeHus obecneyena.

PACUET 3JIEMEHTOB
HA BO3IOENCTBUE TPEABAPUTEJIBHOTO OBKATH A

11.36. Pacuer sjeMeHTOB HA BO3jeliCTBHE NDeABApHTEJbHOTO 06-
KAaTAA NPOM3BOJMTCH C VYETOM COGCTBEHHOrO BecCa, NpPH 3TOM YCHJAHE
B HanpsraeMoll apMarype BBOMITCS B pAcyeT Kak BHEMHASN CKHUMAIO-
mas cuia. 1o ycHaue onpejedasiercs no gopmydne

Ng=(my 64—3300)F),, 277)

rie F.

¢ — TJIOmanbp ceyeHHs HampsiraeMolfl apmatypel, pacnoJo-
KeHHOII B HauGoJsiee 06XKAaTOH 30HE CeuyeHHd;

3 300 — upuHumaerca B Krc/cm?;

0o — onpegensieTcss NPH Ko3(pHUIHEHTe My>>1 ¢ ydeToM nep-
BLIX TNOTEPb; IPH MEXaHHYECKOM CIOCOOE HATSIKEHIIs
apMatypel mgp—1,1.

ITpumeyauune. [pn ueHTpaNbHOM O6XKATHH 3JeMeHTa pac-

4yeT Ha Bo3JelicTBUe npelBapHTEAbHOro 06xa-
THS MOXET He TPOH3BOAHTHCS.

11.37. Inq 3/1eMeHTOB UPSIMOYTOJNLHOLO, TABPOBOTO W ABYTABPO-
BOro ceueHH# ¢ nosikoit B HanMenee o6xkartoll 3oue (puc. 90, a) pacuer
NPOYHOCTH Ha JAeiicTBHe npeABapHTENbHOrO 00KaTHA MPH Pacnono-
HKEHHH CHIB Ny B IJIOCKOCTH OCH CHUMMETDHH CeYeHHsS [POM3BOIAUTCA
B 3aBUCHUMOCTH OT BBICOTHI C:KaTOH 30HHI.

NH -+ maRaFa + maRaFﬂ —maRa. ch,a

X = o R ) (278)
a) npu  x<g Ephy — w3 ycaoBHA
Nye << mg Rupbx(hg—0,5x)+maRa.cF y(hg—ay):; (279)
6) npu x> Exhy — u3 yeaoBua
Nye < mgRupbh? Er(1—0,58g)+maRa.cF (ho—ay, ) (280)

3Jech Rnp‘- pacueTHoe conpornBaeHHe 6eToHa, COOTBETCTBYIOLUEE €ro
NepefaToyHoll NMPOUYHOCTH Ry;

Er — npuHHMaercs mo tabJja. b7 B 3aBHCHMOCTH OT KJacca ap-

MaTypH, pacnoJioXKeHHOH B MeHee o00xKaTol 30HE cede-
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Puc. 90. Cxema ycuanfl A snwopa manpsxkeHudl B CEUYEHHH, HOPMaJb-
HOM K TIDOJOJIbHOH OCH Keje300eTOHHOro 3JeMeHTa, NpH pacyeTe ero
Ha JIefiCTBHE mpejBapUTeabHOrO 00XKATHR

a — ¢ ToaKo# B HauMenee oGiaToil 30He; 6 — C NOJKOI B HanbGojdee o6xatoii
30He

HIsl (MPH HAJuYM HanpsiraeMoil ApPMATypPhl B 3aBHCHMOCTH
OT KJacca apmatypsl Fy);
e — omnpejlejsieTcs 1O dopmyJie

: M
eﬁ:h0~aﬁi7\7;, (281)

ggecb M — MOMEHT OT COBCTBEHHOIO Beca B3JeMeHTa, NMPHHHMAercs

CO 3HAKOM ¢IJIOCY, €CJIM MOMEHT OT yCHJuUS [Ny OTHOCH-

TEJLHO apMaTypel A W MOMEHT 6T CCOCTBEHHOIO Beca CoB-

najaiT NOo HAanpaBAeHHIO, H CO 3HAKOM «MHHYC», €CJH
HanpaBJesus 3THX MOMEHTOB IIPCTHBOIOJCKHBI,

11.38. IIpu BuicOTe CXkatofi 30HH X, ongeﬂemeﬂﬂoﬁ no ¢opny-

Je (278) Ges yuera c:kaTOH apMaTypsl MeHee 2d,, pacueT IPOM3BOAMTCSH

no dopmyne (279) Takxke Ges yyera C:KaTOH apvaryphl.

11.39. das 3/eMeHTOB TaBPOBOTO M ABYTaBLO30T0 CeUEHHIT ¢ Moi-
koit B HanGoxee obxkarod 3ome (puc. 90, A) pacuerT NMPOYHOCTH HA Hefi-
cTBHE TNpEeIBAPHMTEbHOIO OGXKATHSE INPOHIBOAUTCH CJAeAYIOILHM 0lpa-

30N
ecan coBJiopaercs yCAcBEe

Nu << mgRup br’;h,;—ma Ry Fy—my RaFa—FmaRa.cF;» (282)

T. €. TPAHHIA CKATOH 30HDB TPOXOAHT B [OJKE, pacyeT NPOM3BOAHTCS
B cooTBeTcTBHH ¢ m. 11.37, npmuumas b=b,;



ecH yoropie (282) we cebaiomaercs, T. e. rpaHilla CxKaToll 30HB

YlpOXOl}HT B p€6pe, racyeT POU3BOIUTCS B 33BUCUMOCTA OT RBLICOTHE
CXKATOH 30HBI

e Nyt m,R,Fo—+ mRFyy— myR, CF; — MgRyp (bn — i))/zl; .
- mﬁRnpb

(283)
npu  x<g §phy — u3  YCAOBHSR

Nue << mig Rup hx(ho—0,5%)+mg Rup (bl —b)h) (A, ~0,5h"") -
+/rzaRa_cFaz/10—aa); (284)
opu x> §rhy — H3 YCIOBHS
Nue<<mg Rupbh E5(1—0.5 Ep)~+ mg Ruplb,— b)Y (7y—0.5h,)+
+mgRa.cF (hy—ay). (285)

Mpumep pacuera x nn. 11.36—11.39

Ilpumep 57. Jano. Fene3oBeTOHHBIT 3JeMEHT TaBPOBOTO ceve-
nug (puc. 91); h=60 ¢y, b=230 cn, by=150 cM, in=15 cM; hy=55 cv;
Hanpsraemas apmatTypa wu3 TropsueKaTaHoH craau kKjiacca A-l11Is,

Ra=4500 krc/em?, Fy=236,95 cm? (6 & 28), F,=24.13 cn® (3 32);
NPeIBAPUTENIbHOS HanpAxeH#e ¢ YyueToM MepPBbIX moTeph 06:

=4470 xrc/em?; Hemanmpsraemas apmartypa kiaacca A-II, Ry=
=2700 xrefem®, Fp = 4,52 cm?
(4212), mg=1.1; €eton mapku

M 400, nepepatouHasti npoYHOCTE ”"7‘

Getona R,=250 xrc/cm2, Ryp= *H—J:

=125 xrc/cm?. CeueHne Hau6o- e

Jee 06KaTo CO CTOPOHMI pebpa. |} \Ié: —";’—5[3‘”‘732%
MoOMeHT oT coGCTBEeHHOTO Beca, | 'y - 5=452|14012) h
PACTATHBAOMII TNOJKY, ¢ ydue- | ™ [ <,

TOM KO3((UIIEHTa AUHAMHYHC- e N\
et hy—1,5-— M—=6 tc-wi. Ha- A

TAKeHle cTepxHell NPOU3BOAUT- YL Jn-“/fi\@%"my/ﬁﬂﬂ_i
Cq MeXAHNYeCKHM CIOCOBOM. K
. TpeGyercs paccuntath 3Je-
MEeHT Ha Bo3jeflcTBHe mpejBa-
PHTENbHOTO 06XKaTHA.
Pacqem. Pacuetr npouspofun B cooTBeTcTBHU ¢ nm. 11.36, 11.37.
Yecunue B HanpsraeMmoli apmarype

Ng =(niy 05—3300)Fj=(1,1-4470—3300)- 24,13=39 018 .

Ag=afY,

Puc. 91. K npumepy 57

DKCHeHTPHIITET NPUTOKEHNsT CHAN Ny pasen
, M 600 000
e——~ho———aH+Tﬂ- =55~47+W=63,4 cM.
o popmyae (278) onpenensieM BHICOTY CKATOR 30HMI:

Nﬂ+maRaFa + maRaFH*—maRa. cF;
X = =

mgRupb
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_ 300184 1,1-2700-4,5241,1-4500.36.95
= [-125-30 = 62,7 o

Tak xak x> Ep hy=0,48.55=26,4 cM, npoYHOCTb CeyeHHS MPO-
Bepsiem H3 ycaosusa (280)

mGRnpbh(%gR (l - 0’5§R) + myR,, cF:; (ho - aa) =
=1+125.30-55%- 0,48 (1—0,5-0,48)=4 138 200 krc-cmM>

>Nye=39 018.63,4=2 473 741 xrc-cM, T. e. yCa0BHE 1pOdHOCTH
cobJaofaercs.

PACUET [0 MPOYHOCTU CEUEHUH,
HAKJIOHHBIX K IPOJOJIbHOU OCHU 3JIEMEHTA

11.40. Bce suaeMenTsl Keqe300€TOHHBIX KOHCTPYKILHA, HCIBITHBAI-
K€ BO3JelicCTBHE 10NEPeUnbIX CuJl Npu u3ribe, pHELeHTPEHHOM CXATHH
HAH BHEUCHTPEHHOM PACTAXKEHHUH, KOJIKHBl paCcCUUTHIBATHCH HA Npoy-
HOCTh IO HAKJIOHHBIM CEYCHHSIM.

11.41. Pacyer nmo NpOYHOCTH HAKJOHHBIX C€UEHHH »Kes1e306eTOH-
HBIX 3JIeMEHTOB NPOHM3BOAUTCA Ha JeHcTBHE nonepeuysoll cuaAM U Ha
JefcTBHe H3rnbaiollero MOMEHTS.

PACUET CEYEHMI HA JIEMCTBUE TOMEPEUYHON CHJIbI

11.42. Pacuer ceuexHii nHa geficTBie momepeuHoil CHJAH JOJKEH
TIPOU3BOIUTHCS:

a) B ceueHHAX, NPOXOJALINX Yepe3 rpaHb oNopnl (puc. 92, ceve-
HUE Q);

6) B MecTax H3MEHCHHS HHTEHCHBHOCTH PAaCcCTaHOBKI XOMYTOB
(puc. 92, ceuenne b);

B) B CCUEHHAX, MPOXOASIIHX Yepe3 PACHOJIOKEHHbe B PACTAHYTOM
30HE TOUKM nepertGa OTOTHYTHIX cTepxkHell (phc. 92, cegeHue ().

11.43. Tlpu pacueTe 3JIeMEHTOB Ha JeilcTBHe IONEPEYHOH CHJIBI
JAOAXKHO cofiioaaTbest YCJAOBHE

kaftcQ << 0,35 mgRupbhio, (286)

npH 3ToM 3HayeHHe Rpp AIf GETOHOB NPOEKTHEX Mapok Bhme M 400
npuEHMaercst kak aiaa M 400.

IMpu nepemeHHOH WHPHHe b MO BRICOTE CeyeHHA B PACYET BBOLHTCH
[MMpHUHA 3JdeMeHTa Ha YDPOBHE CePelMHBI BbICOTH ceuenus (0e3 ydera
0J10K).

& &
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a é ) ] g ¢ c
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/

Puc. 92. MecTra pacnofioeHHsI PaCYeTHHIX HAKJIOHHHX CedeHHH 4, 6, ¢
nps pacyeTe Kele306eTOHHOTO 5/€MEHTa IO MPOYHOCTH Ha ACHCTBHe
NonepeyHon cuJIbl
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[pu neBuimoninenny ycnosus (286) pekomeHAyeTcst YBeAHUHTD pas-
MEPHI CEUEHHS HJIK TOBBLICHTL MapKy CerToHa.

11.44. Pacver Ha peficTBHe nonepeyHOHl CHJB HE TPOH3BOZUTCH,
eciin cofmofaercst YCJaoBue

kuneQ << kymg Rpbh,, (287)

rae k; — xo3(pNUMEHT, npuHuUMaeMelll  PaBHHM: 474 JAMHeHHBX
2JeMeHTOB (0asoK, WNYHTa 1 T. 1.) 0,6; njs CYUAOWHBIX MJ0C-
Kux naut — 0,75.

TNpu cobmopernu yeaoBua (287) nonepevynas apMaTypa CTaBUTCS
KOHCTPYKTHBHO B COOTBeTCTBMM C nit. 13.25—-13.29. Ecinm  yc/ioBHe ue
YAOBJIETBOPSAETCS, TPOH3BOAUTCS pacder 3/JeMEHTOR ¢ IONEPEYHOH apma-
Typoit mo nm. 11.45—11.50; 6e3 mnonepeunoil apmatypsi mo m. 11.51.

9 %s 4 | £
3 AR

Puc. 93. Ceuenue, HaKJOHHOE e | Rarx A

K JNPORONAbHOK oCH XKeJesobe- 7
TOHHOrO 3JjeMeHTa, NpPHW pacue- 8 Pi Lg
Te ero N0 [POYHOCTH Ha pHeli- TEETTY /TTTTTIRNNT)

CTBHE NOMEpeuHOR CHIABL
a — cxema yeunufi; 6 — cxema na- 7
rpysoKk (marpysku g u P; YuMTH- ‘ i

BAIOTCA, Harpyska T; — He YYHTHI-

'
Baercd, T.e. Qo=qc-+P;); ¢ — amio- /q c A
Pa ronepeyHbiX CHX

Kpome TOro, Ha KOHIEBBIX YYacTKaX 3JEMEHTOB PeKOMeHJYeTcs
YyCTaHABJHMBATL JOMOJHHTE/NbHBIE, HEe yulTBIBAeMble B pacdere Ha no-
nepevnbe CUAbl XOMYTHl B COOTBeTcTBMH C m. 13.31.

IMMpumeuanune.[lognonepeunoll apmarypoit nmMeTcs B BUAY

XOMYyTHl ¥ OTOTHYTHfe CTepKHH. TepPMUH «xo-
MYThl» BRJIOUAeT IIONEPeYHble CTEPXKHH CBap-
HBIX KAPKACOB M XOMYTH BHA3AHBIX KAapPKA4COB.

1§.45. Pacuer »JemMeHTOB ¢ nonepedHoll apmarypolt (puc. 93)

PEKOMEeHJYeTCH I1POH3BOJUTD U3 YCJAOBHSA

by 1oQ << EMaRa.x Fyx+ ZmaRa .y Fosina-Qg, (288)

rre Q — nonepeyHas cuJa OT BHelHEH HArpyski,
JelCTByOmMad B HAKJTOHHOM CEYEHHH, T. €.
PaBHOJAeHCTBYIONIAS BCEX MONEPEYHBIX CHJl,
pAacmo/IoKeHHBIX MO OfHY CTOPOHY OT pac-
CMaTPHBAEMOTO HaKJQHHOIO CeYeHHS;

ZRa.xFx# ZFa g F¢sinu— CyMMa nonc: cLrEL'X yeunjuil, BOCIpUHHMae-
MHX COOTL: <ILell0 XOMYTaMH H OTOr-
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HYTBIMH CTEPIKHAMH, NepeceKaloWUMH Hak-
JOHHOE CeueHHue,

O — VYroJ HaKJOHA OTOCHYTBIX CTepXHEH K
NPOAOJABHOR CCH 3JEMeHTAa B HAKIOHHOM
CeyeHHH,;

Qg — nonepeyHoe YycuiaHe, BOCHPHHHMaeMoe OGe-

TOHOM B UaKNOHHOM CRUEHUHU.
PacuerHass Beqnumua cuasl Q onpefeasgercs no dopmyde

Q=Q1—Qo+ Wcosf: (289)

3Jleck Q; — nomepeyHasi cujia B CeU€HHH, HOPMAaJbHOM K OCH 3JieMeHTa,
NPOBCIAEHHOM Yepe3 GJmxKalillee K OmMOpe HAyaJ0 HAKJOH-
HOI'O CeyYyeHHsT B PaccMATpHBaenoON YacTu 3JeMEeHTa, oTce-
YeHHOHN HAKJOHHON TpeWuHOH, T. e. HAHGOAbMIAS ToNepey-
Haf CuJIa B IpejlesiaXx HAKJOHHOTO CEueHHS,;
Qo — cyMMa BHEIIRUWX HArPYy3OK, AeliCTBYIONHX HA 3JEMEHT B
npefenax QJIMHBI MPOeKIHH HAKJIOHHOIO ceuyeHud (puc. 93).
Ipu 5ToM Harpy3Kn YYHTHIBAIOTCS, €CJM OHH AeHCTBYIOT
Ha JaHHOM Y4YacTKe NOCTOSAHHO W HE MOTYT GbITh CMeILlEHbI,
KpPOMe TOT0, NPHJOXKEHB K TPaHI 3JeMEeHTa U JeHCTBYIOT
R €ro CTOpOHY.
PacnpepeseHHyo Harpy3ky p or coBCTBeHHOrO Beca
BBOJASIT B pacueT B npejesnax JJIHHB NMPCEKUHH HAKJIOHHOTO
ceueHHsl ¢ Kosdpduuuenrom 0,5, ruipocraTHyecKoe AaBJie-
HHE ¢ Ko3(pduuieHToM 1;
W — BeauuyHEa CcHJAR T[POTHBOJABJEHHS, JeflcTBYIOLIEl B Ha-
KJIOHHCM CE€YeHIH, onpejenseMas B COOTBETCTBHH c nn. 1.8
n 1.9,
3nauenne Qg Ans n3rnGaeMulX U BHENEHTPEHHO-CXKATHIX 3JIE€MEH-
TOB onpejensercsa no QopmyJe

2rnéprh%
3JeChk ¢ — JJUHA OPOEKIHMHU HaKJOHHOrO CeUYeHHS HAa NPOAOJABHYIO OChb

3JIeMEHTA,

PaccToAHHA MeXAy XOMYTaMH 4, MeXIy KOHHOM NpPeAbLAYINEro u
HayaJoM nocjaeAymoliero oTriuboB iy, a TaKKe MeXLy Onopo# i KoH-
uom orruba, Ganxalimero K onope ug (puc. 92), foaxusl 6bITh He Gosee
BEeJIHUUHB!

1,5msR bh>
Uyane = T6tpT 0 (291)
¥ kuncQ

Kpome ‘Toro, nonepeyroe apMHpOBaHHe 3JEMEHTA HE3aBHCHMO OT
pacuera JONIKHO YAOBJAETBODATE KOHCTPYKTHBHBIM TpeGOBRAHUSIM, NDU-
BepeHHeIM B . 13.25—-13.29.

11.46. IIpoBepka npousocTH no nonepeunoll cune H3rubaeMbiX u
BHEHEHTPEHHO-CKATHIX PJEMEHTOR NOCTOAHHOH BHICOTH NPOH3BOAMTCS
us ycaosusa (109):

kH nGQ \<\ Qx.ﬁ»

rje  Qg.g — TnpefefibHas TonepeuHas cwuJja, BOCOPHHHMaeMas Ge-
TOHOM M XOMYTaMH B HeBBHITOfHeHileM HaKJIOHHOM ceue-
HHH, ompelenfienast no QopmyJe

Qx.6= ]'(rgmﬁprh%qx . (292)
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81eChb ¢y — YCHJHE B XOMYyTaX Ha €AHHHIY [AJIMHB 3JEMEHTA B Ipe-
JieaX HAKJIOHHOIO CeYeHHs, onpenenseMoe no (Gpopmy-
ae (111):

maRa. xFx
gx =" -
Ilpu sroM ponxHO cobaroparbces ycaobue (115), 1. e.

maRa. xFy meRpb
QX = u 2‘ 2 £

¥ 11ar XOMYTOB i JOJKeH ObTh He §oJlee BEJHUHH, YKa3adHbix B 1. 13.29,

H He 6oJee uyage (cM. m. 11.45).
JlnnHa npoeKLHU! HeBLITOJHEHIIEr0o HAKJIOHHOTO CEMEHHS Onpeje-

JasieTcss no ¢popmyae

2mgR bh2
Co = / 60 . 293
0 \ - (293)

11.47. Tpebyemasi HMHTEHCHBHOCTb XOMYTOB A5l 3JI€MEHTOB, apMH-~
poBanHBIX xomyramn Ge3 OTIHOOB, onpejensiercs 1o ¢Gopmysae

(kyn CQ)2

5 294
8meR, bl (294)

X=

Ilprn sToM war xoMyTOB & Jo/:kKeH OHITH He GoJee BEJNHYMH, YKa-
3aHHHIX B 1. 13.29, n He BoJaee uyaye (cM. 1. 11.45),

[Inomanp ceyeHnst XOMYTOB, PAcCMOJOKEHHBIX B OQHOI HOpMaabHON
K OCH 3JIeMEHTa IIJIOCKOCTH, NepeceKawlleld paccMaTpHBAEMOE HAKJIOH-
HOE CedeHHe, onpefensercs 1o ¢opmyJe

qxu
Fx= maRa, x ° (295)

ITpu 3TOM AOAXKHO COBJIOJATHCS YCJAOBHE
mﬁpru

2maRa. x (296)

Fe=

Ilromanp cedyenyss ONHOTO CTEPXKHS XOMYTa Onpelessercs Io
gopmyae (114):
fx = gxU
X7 maRa.xn ?

Ilc n — YHCJO BeTBell XOMYTOB, PACMOJOMKEHHBIX B OJHOH IJIOCKOCTH
HOpMaJbHOH K NPOZOJALHOH OCH 3JeMeHTA.

11.48. PacuerHrle ~ XOMYTH  JOJKHBI  ObITb  YCTAHOBJEHH
A0 CeueHHs, B KOTCPOM TMoNepedHas cHaa kg neQ =< kymgRpbhy,
JaJjiee IONEPEYHOe apMHPOBAHHE 3JEeMEeHTA JAOJNXKHO GbiTh BHINOJHEHO
B COOTBETCTBHH c. m. 13.29.

Ha yuacTke aJjemenTa, rje Tpefyercs pacueTHas NolepeuHas ap-
MaTypa, HMHTEHCHBHOCTb PACCTAHOBKHM XOMYTOB (WIar XOMYTOB) MOXKeT
MEHSTBCH B 3aBHCHMOCTH OT BeJHUWHBI NONEpPeyHOH Cu/Ibl HA OTAEb-
HBIX ydacTkKax (puc. 94).

11.49. TIpoBepka NMpOYHOCTH MO MOMEpPedHOH CUJIE 3JIEMEHTOB IIOC-
TOSIHHOI'O CEeYeHHs, ap MHDOBAHHBIX XOMYTaMH H OTOTHYTHIMH CTePKHS-
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MU (E)TI‘HGHMH), NPOUSBONITES AN HeBHTOAHENIHX HAKJAOHHBIX Ce-
HYEHHM, HayuHawoWiHxcd y onopu u y Hauagma otrubos (puc. 92), us3
yeaosns (118):

by 1eQ << Qg .6+ MaRa.x Fosina,
rie Fo — pjowajb ceveHds OTOTHYTHLIX CTepxKHeH B Oamkaiiwefi 3a

HagajgoM paccMaTpUBAEeMOrO HAKIQHHOTQ CEUSHUS [JOCKO-
C¢TH orruba;

& — yroJl HAKJA0HA NJOCKOCTH OTrHOGOB K OCH 3JeMeHTa;
Qy.6— npuiauMaesass B coorsercTBun ¢ n. 11.46.
-‘-"*-_
4 P! 4 |4
_ ] —
% ~1 ! 2
] -~
3 % N 3

’ 1 7777

Puc. 94. Paccranopxa xomytos Puc. 95. Oniopa  nonepeynsx
B 3aBHCHMOCTH OT BeJHUHHH [I0- CHJ H CXeMa pacCTaHOBKH OT-

SN

nepeuHofi cuJih ru6os NpU pacueTe XKee306eToH-
a4 — 3m0pa nonepevHelx ¢wa 6 —  BOTO JJdeMenTa 10 NonepeynoH
cXeMa pacCcTaHOBKH XOMYTORB cuaJie

I, 2 — nomepa orrubor: Qi U Q,—

[lorepedHple CHJIK, Ha KOTOPHE pac-

CYWTHIBAIOTCA OTrHOBI, COOTBETCTBEH-
HO I #

[Tpu manuunw pacupepesNenHblX CHA HIKH QUKCHPOBAHHBIX cCoCpe-
JOTOUEHHBIX HArPY30K AONYCKaercs yYHTHIBATH PeKomenpauuu n. [1.45
0 onpeleneHHI0 BeJHYIHB Q.

11.50. Heo6xoaumoe ceuyeHnue OTTHOOB, P4ClOONKEHHBIX B OAHO i
IVIOCKOCTH, onpejensiercs 1o ¢opmyne (119)

kancQ — Qx.6

maRay. x sino

Fy=

Ilpu sToM nmonepednass cuiaa Q NpHHHMaeTcCH:

a) npu pacyere oTruGoB nepBoi (OT ONOPHI) IVIOCKOCTH, PaBHOH no-
nepevyHoil cuje y ONnopH;

6) npnm pacuere OTTHGOB KaxAOH M3 HOCAEAYIOIUX IIOCKOCTEH,
papHOW Tonepeunofl cije y Hayajaa NpeAdiAyied naockocTd OTTrHGOB
(puc. 95).

Huxnuii KoHel nan6osee yINaNeHHOTO OT ONOPH OTTH6a HAOJIKEH
pacronaraTecs He GJHXe K Ollope, ueM TO cedeHlie, B KOTOPOM IIcHepey-
Hag cuJa Q CTaHOBUTCH MeHblue YCHJIIS, BOCMPHHHMAaeMoro GeTOHOM
H xomyTtamMu Qy.p.

Kpome toro, pacnosioxenye OTTHO0B JOJKHO YAOBJAETBOPSATE Tpe-
6oBaupsaM m. 11.45.

11.51. Pacuer 3JileMeHTOB INOCTOSIHHOTO cedeHHsa (€3 morepeyHol
apmatypsi (cm. 1. 13.28) He HpoH3BORUTCA NMPU COGMIONEHHM YCAOBHA
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(287), T. e. npu
ky ncQumarc<< ky1mgRypbh,.

[Tpn ueBbinosHeHnu ycaoBus (287) noskeH npou3BOAHTBCH pacuet
N0 nonepeyqoil cuJje 13 YCJOBHII:

ky n¢Qunane<s kamgRpbhy; (297)
kgmgR,bhg
Q@ < —————— (298)
rae QMMC — MAaKCHMaJbHast monepedyHas cHJAa Y TPaHH OOOPHI;
{ — NpHHHMAEeTCA B COOTBETCTBHH ¢ II. 11.45;
c — JAJUH& IPOEKIMH HAKJOHHOIO ceueHusd, HNPOXOAALLETO

yepe3 onopy, npuuumaemast e Gosee 2/19. Ilpir nposepke
yeaoBus (298) sajaiotesi pajom 3uageHHI ¢, paBHBIX
MJIH MeHLIUHX 2Hhy;
ky — TpHHIIMNAETCA B COOTBETCTBHH ¢ m. 11.44;
ko, n Ry — — KO3pgHUHEHTH, NPHHIIMaeMble paBHLIMIl IJst CIJIOLL-
HBIX HJAOCKMX MJAUT ky=2,5, ky=—1,5, B OCTaJabHbLIX CAY-
yaax ky,==2, ky=1,2.

11.52. Pacyer HakJOHHBIX cedeHliil BHELEHTPEHHO-PACTAHYTHIX
3JeMeHTOB Ha AeHcTBHe monepeyHoill CHJBI NPOH3BOAMUTCH Kak RJAST H3-
ruGaeMbiX 3JeMeHTOB corjacun nm. 11.45—11.48, npu 3TOM 3HaYeHHs
Rp BO BCeX 3THX NVYHKTaX YMHOXKAIOTCS Ha Ko3(QUIHEHT RN, PaBHBIN

kﬂncN

fnﬁ prhu ? (299)

ky=1--0,2

HO nprHiNaeMbli He wmewnee 0.2,

[lpumepnt pacuera k nn. 11.40—11.52

Dpimcp 58. Hawo. Kenezo€etonHass caunopas AByTaBposas CaJ-
Ka C pasmMepamMH M apmarypoil, npMHUMaeMbIMH H3 IIpHMepa 52 (cMm.
puc. 85, 6), ¢ noxaBuxkHOI Harpyskofl (puc. 96, a).

Beanuuua npeaBapuTesnbHOrO HanpsiKeHnusa B apmarype A ¢ vue-
TOM [O0Tepb, NpPpHHHMaeMblx 1o mno3. |—4 Ta6a. 050, paena
Go=5 025 x1c/cM?2; nepenaTounas npodHOCTL GeToHa R,=280 kic/cm?;
nmonepeunasi apMarypa B BUJe CBApHBIX XomyTroB Kaacca A-II, Ry x=
=2 150 krc/em?; KosphuLHeHTH  yeaoBil pa6ote: mg==1.1; mg=
=1, coopyxeHue [[I kumacca — kg =1,15; couerande HAarpy3ox oc-
HOBHOE — f1o==1.

TpeGvercss paccyurarh 3JeMEHT HA HPOYHOCTh IO HAKJOHHBIM
CeUeHHAM.

Pacuem. Tlposepsiem ycioBue (286): 0.35mgRupbhe==0,35-1X-
X175+25.127,5=195 234> kyn.Q=1,15-1.107,7=123 855 wic. Vc-
JOBHE COGJII0AAETCS, CAeJ0oBaTeNbHO, MPHUHATHIE pa3sMepPhl CeueHHs JocC-
TATOUHBE.

Iiposepsiem ycaosue (287): kymgRphhy=:0,6+1.12..25.127,5-=
=22 950< kyn Q=123 855 Kkrc. VYciacBue (287) He BbltoAHsIETCS, MO-
nepeuHy apMmarypy noafupaem 13 pacyera 110 IPOYHOCTH.

Ceuenune Ha omope (ceq. 1--1, puc. 96, a)

TpeGyemast HHTEHCHBHOCTh XOMYTOB ¢y 10 dopmyae (294) apu
MaKCHMaJbHOR nomepeyHOH cHJIE B IIpefejax HaKJOHHOIO CeueH Hd
Q=107,7 tc pasHa

297



4

Wy

‘ /4
sy 685775 8 859 4510 131 14 7 2
= 'j 711~
> A Gy * /58 ’
1=1250cm 5
Ry =72,3m1 A’d =07, 77

g

72,3
IS
HEU;T—ETJL ___

4

U =26 Us =80 U=25

\BRARARRD

Fo0cm 5s0cm F50cM

077

Puc. 96. K npumepy 58

@ — pacuyerHad cxema; § — 3mopa Q (Ge3s yvuera cofcTBEHHOIO Beca); 8 — CReM3
paccTaHQOBKH XOMYTOB (,ILOHOJ]HHTEJIbHEe XOMyTBEI Ha KOHUEBBIX yqac'rxax HE 11O~

K434HB])
. U?HnGQ)Z B (1’15.1.107 700)2 _ ;
= SmGRthg = 8.1.12.95-197.52 393,2 krc/cm®.

IIHTeHCHBHOCTD XOMYTOB MOXKHO HECKOJABKO YMEHBUIHTH, eClH
yuecTh pekoMenfaumyu n. 11.45 B uactiy onpefesleHHs paCyeTHOH Be-
JnudHbpl cudst @ [em. dopmyay (289) ].

OnpenessieM AJNHMHY NPCEKLUHH HeBBIIOAHENILEro HaKJOHHOro Ce-
yenus no dopmyne (293):

2m bh? 1.19.95.
() = ]// oRpbly 7/ 21122519757 _ 07 ¢
gx 393,2

3Hafg AJAHHY TPEeMWMHBI, YMeHbLIaeM BeJHYHHY cuapl @ 1o ¢op-
myse (289): Q=0Q;—Q,+WcosP, rae Q,=Q=107 700 xrc:
Qo= gc -+ p; = Fegy = 0,5(20-60 - 25-60 -+ 95.25) 157,5.0,0025 =
=999 Krc {yureH TONbKO CoOCTBEeHHLIH Bec GaJKH B Tpeenax AJIDHBI
HaKJIOHHOTO CeYEHHs, ICOCKOJAbhY HArpy3ka p; NOABHKHAHA),

Q=107 700—999=106 701 =xrc.

_ (fgne)® (1,15.1.106 701)2 ,
= Smﬁprhg = T8.1.19.95.127.52 = 386 krc/cM®.

B coorsetctBul € 1. 13.29 paccTosiHue MeXy HOnepeuHLIMH CTEPXK-

258



HSMH Ha MPHONOPHOM Y4acTke, paBHOM 1/4 mposera npu CocpesoToueH-
1
HBIX Harpyskax, JOJKHO ObITh He GoJee —?:46,7 cm i1 80 ¢M, a B nipo-

Jgete — ge Gonee 3/4 h=105 cv u 50 cm.
OnpegensieM MaKCHMANbHO JAOMYCTHMOE pacCTodile MexLy XO -
MyTamu 1no Qopmyse (291):

_ LSmeRyblG  15.112:95197,5¢
tmake =" pnen = 1,15.1.107700  — 0%l oM
[Ipnnrnumaen war xoMyToB #=25 CM.

ITnomansb ceyedus XomyToB F,, Pacno/jOXKeHHbIX B OJHOH HOp -
MaJbHOH K OCH 3JeMEHTa IJOCKOCTH, paBHa

_ gxi 385,4.25 B 0
Fx = maka = = 1,1.2150 = 4,07 cm2,
ITposepsiem ycaoBue (296):
mgRpbu 1.12.25.25

omaRa « = 2.1,1.2180 — 199 <Fx, T. e

ycJaoBHe cobuofaercs.

Ilpunimaem B momnepeuHoM CeyeHUM ABYXCPe3HBI XOMYT AHaMer-
poM 16 Mm (Fy=4,02 cm?).

B coorserctBuu ¢ m. 13.31 nHa KoHUeBbIX yuactkax Galdku AJTHHOH
0,6/m. g ycraHaBauBaeM  JIONMOJHHTENbHYIO TONEPEYyHYIO apMaTypy.

OnpejensieM [JHHY B30HL nepefaud HanpszkeHnd no n. 9.18.

Co ' 5025
ZU.HZ(Q,3 Re +10)d:(0,3—§§6—+10)2,8z43 M

,

i He meHee 15 d=15-2.8=42 cm.

Tlpunumaenm Ig g—43 o

Hnuga y4yacTRa, Ha KOTOPOM cCJeAyeT YCTaHaBJuBaTb JONOJHH-
TeJbHYIO TIOTIEPEUHYI0 apMaTypy, AoJKHA ObiTh He MeHee 0,6 g 4=
=0,6-43=25,8 cv u 20 cm.

CyMMapHyo Tnomanb CceveHHsi AOINOJHHUTENbHOH MomepeuHoi ap-
MaTypbl onpepeisieM no dopmyie

0.2Fy0,  0,2.73.9.5023

F = = = 34,5 |em2.
A= TR s 2150 34,5
[TprEUMaeM XOMYTH B CeYeHNH ABYXCPE3HBE 13 apMaTyphl AHa-
merpoM 16 MM H omnpegesnsieM HX KOJHYECTBO # = -73-2—(’)—1-1-— = 8,6.
ad ’

ITpurnmaem 10 ZOMOJMHHUTENBHLIX XOMYTOB € PacCTOAHHEM MEXAY
HHMH 5 CM Ha yyacTKe AMHHON 45 cwm.

Ilpumem B cpenHedl uacTy mposera pacCTOSHIE MeXKIY XOMYTaMH
uy,==50 cM M Ompeje M pacCTOSHHE OT ONOP, IAe OYAET HAXOXUTHCH
9TOT YYAaCTOK.

. FIHTeHCUBHOCTB XOMYTOB ¢, NPH 4,=50 CM II JBYXCPE3HbLIX XOMY-
Tax H3 apMarypbl auamerpom 16 MM paBHa

maRy. xFx [.1-2150.4,02

dx = P = 50 — = 190 xrec/em2.
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[Ipenensnas nopepeusas tuaa, BCCNpHHEMaeMasn Beronom u Xo
MyTaMH B HeBHIojHeillleM HAKJOHHOM CeYE€HHH, PaBHA

Qy. 6=V 8mgRbhgay =V 81.12:25.127,57.190 = 86098 Kre,

Jl¥Ha npoeKUEH HAKJOHHOTO CeyeHMsi DaBHA

. ]/ DmeR,bHS l/;2-1-12-25.127,59 96 e
qx 190

[lonepeunas cmaa, BOCHPUAMMAaeMas GeTOHOM M XOMyTaMmi, ¢
1,="50 em pacnosoxena ya paccrosuun 100 cm ot onopsr (Q=280,2 rc,
puc. 96, 8).

Paccrosinpe oT OHOPH, Ha KOTOPOM LIAar XOMYTOB MOXKHO YBeJIH-
uuth A0 50 cm, cocraBasieT 100+ 226=326 cm.

OxoHuaTe/ bHO IPHHHMAEM TIOTIepeYHOe apMHupoBaHiie (cM. puc. 96, 6)
U3 apMaTypsl kaacca A-11, gnamerpom 16 MM HA NPHOMOPHBIX yY4acTKax
aaunoli 350 cn, ¢ maroM 25 cM; B cepeinHe mpoJera ¢ waroM 50 cm,

Kpowme Toro, no konuam 6anku Ha yyacTkax Aauno# 45 cm ycranas-
JIHBAIOTCA JONMOJHHTEbHbBIE XOMYTHl C maroM 5 cm.

Npumep 59. [Jano. HarnGaembiit  zenqe306eToNHbH INNYyHT Tas-
poBoro cedeHus A==65 cm, b=30 cM, by=150 cM, Ap=15 cM, ho=
=59,5 cM; Geron mapku M 300, Ryp=135 krc/em®, Rp=10 krc/em?,
mg=1.

HlnyHT saapMuHpoBaH 6O [IJHHE JBYXCPe3HLIMH XOMYTAMH H3
crasnn kJjacca A-II, Ra.,=2150 Ekrc/em?, Fe=2,26 cm® (20 12) ¢
marom u=25 cM, mg=1,lI.

MaxcuManpuas nonepeuyHast pacyeTHas cpyia OT BHemHed Harpys-
Ki, AelicTBYIOmAS B HAKJOHIIOM CedeHMH Y ornopbl, Q=27.5 re.

Coopyxenne III knacca — ky=1,15; coueranne Harpysok oc-
HoBHOe — ng=1. Tpebyercs mnpoBepHTb NPOUHOCTL HAKJAOHHOIO ce-
YeHUd [O nomepevyHol cuJe.

Pacuem. Tlposepsiem yciosue (286): 0,35 mgRupbho=10,35-1X
N 135-30.59,5=284 341 xKre>>kynQ=1,15-1.27 500=31 625 RKrc—
YCJ0BHE BBHIMOJHAETCH.

Tax kak, kymgRpbhy=0,6+1.10:30.59,6=10 710 krc<TkgncQ=
==1,15-1-27 500=31 625 krc; cornacuo n. 11.44, nonepeunyo apwma-
Typy noa6upaemM H3 pacyeta IO TIPOUHOCTH.

[TocKOAbKY WINYHT 3aapMUPOBAH TOJBKO XOMYTaMH, TNPOBEPKY
NPOYHOCTH MO NOMepeyHoil chie MPOM3BOJXHM mo ycaosuw (109):
kancQ<Qx.g- Mg atoro onpegenny yCH/He B XOMyTaxX Ha efUHHILY
LinrHBl no dopmyse (111):

maRa. xFy 1,1-2150.2,26

= 213,8 xre/em?;

=" = %
Qx.6=) 8mgRpbhi gy = /8 T-10-30- 59,57 213,8 =42 620 krc>>

>kpnQ=31 625 Krc, T. e. MPoOYHOCTb HAKJOHHOTrO CeyeHisi ofecrie-
yeHa.
Ilposeprm yciosue (115):
megRpb 1.10.30 2
62 B _ 3 3 = 150 < gx = 213,8 krc/cm?,

T. €. YyClOBHE y}lOBJIeTBOpﬂeTCH.
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MakcuMaabHO fonycrhnbifl tuar  xomyToB, coraachio ¢opmye
ne (291), paeen

1,5mgRybh:  1,5.1-10-30-59,52
EancQ = 1151278500 = 90,4 eM > u =25 cu.

PACYET CEUEHUU HA JENUCTBIIE
H3TNMBAIOIETO MOMEHTA

11.53. Pacuer nakjoHHbIX cedennil no usrubaiomemy MOMEHTY CJe-
AVET NPOU3BOAHTH:

a) Aas ceuenHil, npoBepsAEMHIX HA NPOYHOCTh NPH AeHCTBUM TOIe-
pPEYHBIX CHJ;

Puc. 97. Cxema ) £’
yCWJIMi B ceueHHH, Rop/s */’etu a
HaKJIOHHOM X IIpO- [ - N NT——7
IOJBHOH OCH Xe- - £l
Ae306eTOHHOTO 3J1e- @\
MeHTa, NpH pacuye- “ \LN
Te ero MO IPOYHO- Ka’x
CTH Ha JelCTBHe : Kot RaFx
H3THBAIOWEro  Mo- . . -
- ~—
MeHTa 7L 1 Ryt Zr
Ry x Zx

6) B CEUEHHAX, MPOXOAAMMX Uepe3 TOYKH H3MEHEeHHS TJIOMAMI
OpONOABLHOH pacTAHYTOH apMarypel (TOYKH TeopeTiyeckoro o6GphiBa
apMaType);

B) B MECTAX PEe3KOro YMEHbBIIeHHH INNPHHBE! HJAM BHCOTH CeYeHus
saeMenTa.

11.54. Pacyer Hak/JOHHBIX CedeHHH IO H3rHGAOIIEMY MOMEHTY
(puc. 97) jp0n:KeH NPOHU3BOANTLCA H3 YCJIOBHSA

kgngM < (maRaFa+-maRaFu)z-+EmaRaF oz +-SmaRaF 25, (330)

rre M — MOMEHT BCex BHELNIIX CHM, JNeHCTBYIOUHX IO OJHY CTOPOHY
OT pPAcCMaTpPHBAEMOTO HAKJOHHOTO CEUEHHS OTHOCHTEJNBHO
OCH, NpOXofsiiel uepe3 TOYKY NPHIOKEHHS PABHOAECHCTBYIO-
el yeuunii B ¢Kartoft 30He ¥ NneprneHJUKYJASIPHOI IJA0CKOCTH
AEHCTBHST MOMEHTa;
2 (mgRaFa+ magRaFy) — MOMEHT OTHOCHTENBHO TOI e ocu ycuauil B
JIPOJAOMBLHOH apmaType;
XmaRaFg2zy M — cyMMa MOMEHTOB, OTHOCHTEJIbHO TOM Ke
SmgRaFx ¢ CCH COOTBETCTBEHHO OT YCHJHIl B oTrufax
H  XOMyTax, Hepecexaiomiix pacTARYTYIO
30HY HAKJOHHOIO CeyeHHd;

Z, 29 U 2g ~— PACCTOSHUS OT IJOCKOCTeH PAacrooXeHHs
COOTBETCTBEHHO TIPOXOJIBHOH apMaTyphi, oOT-
1u60B M XOMYTOB A0 YKa3aHHOM BHILIE OCH.

Bblcora €KaTOH 30HH B HAKJCHHOM CEYeHHH, H3MEpeliHas Mo Hop-
MaJil K NPOAOJLHON OCH 3JenMeHTa, olpefesseTcsl U3 \CJACBHSA DaBHOBe-
CHsl npoekuuil ycuaufi B CetoHe 1 apMartype HAK/JICHHOIO CeYeHHS HA
OPOAOJNBHYIO OCk 3JeMeHTA corjacxo m. 11.3.
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JnvHa npoekUHMM HAK/JAOHHOTO CeueHNUf Ha NPOJAOABHVIO OCh 3Je-
MEHTa OmpeJesieTcsl s 3JeMeHTOB C JICCTOSSHHOH BBICOTOH CEUeHHS HO
(popmye

. Q1 — p; — ZRaF,sina
¢, = (301)
9x + 9 !
rje Q;-— monepeyHas CHJa B HOPpMa/JdbHOM CeUeHIH, NDPOXOASIIeN yepes
HAYaJ0 HAKJ/JIOHHOTO CeyeHUsl B PacCTAHYTOH 30He.

[IpoBepka Ha jfeficTBue H3THGAWWETO MOMEHTa HE NPOUIBOINTCS
IJ1S1 HAKJIOHHBIX CeYeHHH, MepeceKaloiiX PacTaHYTYIO rpaHb 3JeMeHTa
Ha yuacTKax, o0ecneueHHbIX OT O6pasoBAaHHS HOPMAaJbHBIX TpPEUWHH,
T. €. TaM, rjge MoMeHT M OT BHeLIHEH HArPy3Ki, Ha KOTOPYIO Belercs
pacyer mo MNpouyHOCTH (¢ KosbduuuenTamy neperpy3ku no rtaba. 1),
NeHbLUe HJAM paBeH MOMEHTY TpellHHooOpasoBaHusg Mp, OnpefeasemMo-
My no gopmyaam (306), (309) u (310) ¢ 3amenoir B popmy.iax 3Haye-
HUSA RpH Ha Rp.

Ecan HakjgoHHOe ceueHue nepecekaeT B PacTAHYTOIl 30He npelsa-
PHTENbHO HANPSAXKEHHYIO ap\MaTypy Ha AJUHEe 30HBl Nepefadl Hanps-
medult (cMm. . 9.18) nubo HeHanpsraemMylo apmaTtypy 6e3 aHKepoB Ha
AJIIIHe 30HBI AHKePOBKH (cM. n. 13.16), pacyeTHOE CONPOTUBJCHUE COOT-
BETCTBYlOLIEll apMaTypbl NPHUHIIMAETCS CHUJXKEHHbIM NMYyTeM YMHOXEHH S
ero Ha Koy{phunuent, pasuwiil /g Iy ofl¢/fa.g). TRe -Ig — paccrosinue
OT HayaJ/Ja 30Hbl Nepefaul Hanpsi>KeHull A0 paccMaTPHBaeMOro CeueHHs;
Imym, lq.g — DJIMHA COUTBETCTBEHHO S30HBI Nepejayll HanpsAKeHHH H
30HBI AHKEDOBKHM apMaTyphl.

11.55. [IpoBepKy HaKIOHHBIX ceueHUH no u3ruGawouleMy MOMEHTY
JJIS 3JeMEHTOB C MOCTOSIHHOH MM NMJAAaBHO MeHSIOINeHCsT BLICOTOH J0-
NyCKaeTcs He INPOU3BOAMTb B CeUEHHAX, AJNS KOTOPBIX BBIMOAHSIOTCH
yexoBust n. 11.54, ¥ B OAHOM H3 CJEAYIOUIHX CJYUaeB:

a) ecJu NPOJOJbHYIO apMaTypy pacTsiHyTOIl 30HBI MOXKHO YYHTHI -
BATb C MOJHBIM pacyYeTHBIM CONPOTHBJEHIieM, T. €. eCJH Ha KOHLaxX
HMEIOTCS aHKepHl, IMJIK, ec/ul NMPH OTCYTCTBIH aHKepOB H3rHOaoUHIl
MOMEHT B HOPMaJ/JbHOM CeUeHHUH, IPOXOIAfleM Yyepe3 KOHeL 30Hb fepe-
a4y HanpsaxeHnil (cm. m. 9.18), Menblie MoMeHTa TpeuLHHOOOPA30BAa-
HUA Mg, onpegenedsoro no dopmyaav (306), (309) u (310) ¢ 3awme-
HOH RPII Ha Rp;

6) B MIKTax, NPOCTPAHCTBEHHO pPabOoTAMMMX KOHCTPYKLMSAX U B
KOHCTPYKUMSAX HAa YyOPYroM OCHOBaHMIL;

B) €C.TH IPOJ0JIbHbIe PACTAHYTbIe CTepXKHII, 0OpbIBaeMble N0 NAHHE
3JeMEeHTA, 3aBOAATCA 32 HOPMAJbHOE ceueHlle, B KOTOPOM OHH He Tpe-
OyIOTCS mo pacyeTy. Ha JJHHE ), OnpejessieMyio mo qopmyJe

k — maRaF, sin o
o = —unel QqaRa o }5d, (302)
X. @

rae  — nomepeuyHasd CcHJa B HOPMAJBHOM CEUEHIH, HPOXojsilen

yepes TOYKY TeOPeTHYeCKOTro OOphiBAa CTepKHS,
F 4.0 — COOTBETCTBEHHO TJIOWA]b CEYEHHsT W YroJ HaKJIoHa OTru-

60B, mNepecekaloMMX yKa3zaHHOe BbIlI€ CeyeHIle;

d — auaMerp o6pbLIBAEMOTO CTePXKHS;

gx. — YCHJHE B XOMyTaX Ha eITHHHLY JJIHHBI 3JeMEHT4 Ha pac-
CMATPIBAEMOM YHacTKe NAuHON ®, oupepensenmoe no §op -

myJse (128):
. fnaRan

qx'w_ u L ]

262



Ipumep pacuera x N0, 11.53—11.55

Mpamep 60. Haro. yKeaesoberonuniit narnGaembifi WOyHT € pas-

MepaMH, TPHBeIEHHMMH HA DuC. 98. AT
Ipogonbuast apMaTypa uHanpsraenas M3 CTaan xKjacca [/ -111s,

Fu=29,45 cn (60 25). F'y=14,73 cn? (3@'25), Ro=4500 &rc/enm?;
HeHanpsAraemas — W3 CTANH KAACC3 A-11. Fat:9*05 em? (8 12) 1
Fay=5,65 cu? (55 12), F,=628 cu? (2@ 20), Ra=2700 rre/en?,
mg=1,1; ycyare npenpapuienpnoro cHmatms Ny=163 613 «xre,
EKCLUEHTPRIUTET NPHIOKEHHS 3TOH CHJIH lo.u=2,2 cM: nonepeuHas

'
= ﬁnpfﬁ"'ﬁa_c'il

6= _, N | e

o et belsALo ) i

g e i

f,,éﬁ,?zi/z;zolf) 4

T ll/ .
oy 4 )
3 B st
Tl
18212A) .
F=2045 t-c=102,8
’ 6,0 ° baZsALLS — =
o) B 37 13 Puc. 98. K npumepy 60
q — pacuerHoe  CedeHie, HOpP-
%3 MagbH0e K TPOAOABLHON OCH
mnysETa, § — s0iopa Harpysox
216 Ha | M QAMHBL, TC/M2, & — wmiopa
g) 25 A (HA WNYHT), TC-M: ¢ — 3Miopa
__/}\ I Q (Ha WNyHT), T¢: ¢ — pacuer-
2 HOoe CceyeHne, HaKJOHHOE K ﬂpO“
\EV ROJLHOH OCH LINYHTA

g 1345 apmatypa U3 JABYXCpPe3HHIX
218 XOMYTOB M3 <Crajgu KJacca

13 AT, Fe—=226em? (200 12),
2hs l/' u=25 cum: Geron mapxu M 300,
RBp=10 &rclem®,  mg=1,
reomMeTpHUECKI e XapaKTePUCTHKH NpHBELeHHOT O cedenus: Fp=—4260 cm?,
Wp==36 086 cm?® (OTHCCMTeNBHO Hu#KHell 1panu pebpa).
Smopbl Harpysok jaubl #Ha puc. 98. Tpebyercst npoBepnTs npou-
HOCTh HAKJAOHHOTQ CeyeHHs [0 H3TUGAIOWEMY MOMEHTY.
Pacyem. Coranacuo n. 11.03, npopepsieM NPOYHOCTh HAKJIOHHOIO
ceyeHUsI, TMPOXOAAWEr0o UePe3 IpaHb OMNOPH.
Onpepeaus HeoOXOAMMOCTb pacueTa ceYeHHS Ha AelicTBue HWarH-
6alouero MoMeHTa B cooTBercTBuH ¢ m. 11.59.
MowmeHT TpeminHooGpasoBaHus M, B pebpe ¢ 3aveno# B dopnyne
(306) Rpy; wa Rp npu p=1.75, mg=1 paden
maN oW
Mz = fnh?Rp\¥7H+—EEZJ' b maNoeo, x==1,75-1.10.36 086

0,9-163 61336 086
4260 +0,9-163613.2,2 =

=2 202 812 gre-en=22 7C- M<ZM==23,5 Tc. M, T. €. NPOBEPKA CeueHMs
a pefcTBHE H3TuBalomero MOMEHTd HeoGXUXMa.
TIpoBepKy ocyuwlecTBAsieM MO youoBHio (300):

kM << (MaRaFatmaRaFp)zt+EmaRaF yzo+ maRaFy2x.
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Hast onpenefeHns AJMHHL NPOEKINH HAKJOHHOIO CEYeHUs BbIYHC-
JUM WHTEHCHBHOCTL XOMYTOB 1o ¢opmyJe (111):

maRa. xFx 1.1.2150.2.26

gx = e = 95 =213,8 krc.cm,
,H,JIHHa HpOQKHHH HAKJOHHOIO CeYeHHSA
Q—p;i — ZRaF,sina 27 500
o gx P = "3i3,5 = 12806 o

Ilpr yuere BHewseil Harpysxil, NPUJIOKEHHON K TpaHH WNYHTA
B Ipejegax HaKJOHHOIO <CeYEHU4A,

Q 27 500
gx-+-p — 213,84+ 371,5

¢ = = 102,3 cMm.

Haknonuce ceuenne nepecexaer 4 XOMyTa ¢ pACCTOAHUSAMH [0
HauaJga HaKJOHHOTO cedelus zx1:15 cM, zy,—40 cm, zx3:65 CM i

25,=~90 cm.

F F 14.78 4- 6,28
C nowmowbio Tada. 59 npu Jﬂ;}—a 100 == ‘-Tgo—%—g-%—— 100 = 0,2

onpeneasieM  z=xhy=0,88-53,5=52,4 cu. (m, RaFa+maRaFH)z+
“+ZmaRaF2x=(l, l 2700.6,28-+1,1-4500. 14. 73)5’, e
/226(15+40+65—1~90) 62 TCrM>kgnM=—1,15-1.23, 5 27TC M,
T, €. YCJAOBHC [IPOYHOCTH BBIITOJAHACTCH.

12. PACYET 3JIEMEHTOB )KEJIE30BETOHHbIX KOHCTPYKI{UH
MO MPEAEJIbHBIM COCTOSIHUSAM BTOPOH TI'PYMMNbi

Pacuer Kene3o0eTOHHBIX 9JEMEHTOR
no o0pa3oBaHKIO TPELIUH

12.1. JKene3c€eTOHHBIE 3N€MeHTHl PAaCCYUTHIBAIOTCA 1o 0Gpaso-
BAaHHIO TPEeLIHH:

HOPMaJbBHX K NPOJLOJBHOH CCH 3JIeMEHTa;

HAaKJOHHBIX K INPOAOJBHOH OCH 3JIeMEeHTa.

12.2. Pacuyer >kele3cCeTCHEDBIX 3J€MEHTOB MO c6pPa3CBaHUIO Tpe-
LHH ¢/aelyer MPOH3BOAHTH:

ISl HanoOpHBIX M Ge3HaNMOPHBIX 3JEeMEHTOB, HAaXOAALMXCA B 30HE
NepeMeHHOTO YPCBHS BOAbI M NOABEPTalOMIMXCH NEePHOAKYECKOMY 3a-
MOPAXHBAHHIO ¥ OTTAMBAHHWIO, TTPH HEBO3MOXHOCTH yCTpoiicTBa Heo6-
XOJUMBIX 3allHTHBIX MEPONpHUATHIL;

JJIST KOHCTPYKHHH, K KOTOPbIM NpeAbsiBJAseTca TpeGoBaHHE BOLO-
HeNIPOHHMIIAEMOCTH, B TeX CJAyYasfx, KOrAd 3T0 TPe6oBaHHE HEBO3MOXKHO
o6ecneyuThb TEXHOJOTHYECKIIMH MeDPONPHSATHIMH,

AJS1 3JEMEHTOB NpHYaNdbHBIX HalePeXHbIX, MOrpyXKaemMblX B IPYHT
3a6MBKOH HMJH BHOpHpOBaHIeM;

JUIST JIMLEBHIX 3JeMEeHTOB NpiuaJbHBIX HaGepexHbIX, cBafl H cBaii-
ob6osIo4eK I8 CTaAuil HM3rOTOBJEHHS, TPAHCIOPTHDOBAHHA H MOHTAXKa;

NPH HaJMYHH CHeNUadbHbIX TPeGOBAHHH HODM NPOEKTHPOBAHWS
OTHEJbHBIX BHAOB THAPOTEXHHYECKHX COOPYKEHHH,
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PACHET 110 OBPA30BAHUIO TPEUIUH,
HOPMAJIbHBIX K IMPOJOJIbHOI1 OCH 3JIEMEHTA

12.3. Pacuyer mnpexBapHTe/IbHO-HANPSIKEHHBIX LEHTPAJbHO-067Ka-
TBIX 3JIEMEHTOB (€9p==0) IPH LEHTPAJbHOM pPaCTSI)KEHHH JO0JIKEH npons-
BOJAHUTLCS H3 YC/AOBHSA

nuN < N'l" (303)
rie N — onpegessiercsi ¢ Kos(Q@uilleHTaMH Teperpyskn n=1;
NT — ycuJjHe, BOCIPDHHHMAeMOE CeYeHHeM, HOpMaJdbHbIM K

OPOROJBHON OCH 3JeMedra, NPH 06pasoBAHHU Tpe-
HIH 11 onpejeasiemoe no Qopmyne

Ny :RDIIF6+3OO (FatFa)-tmqg Ny; (30-4)
Puc. 99. Cxembl ycuanil u 3nopst

N Hanps KeHUH B TonepeuHoM cede-
o  — HHH 3JeMEeHTa IpH pacueTte ero no
> B = 06pasoBaHHIO TPeWHH, HOPMAaJIbHBIX
( TTTRE Y K TPOJOJNBHON OCH 3JeMeHTa, B
i\ " A, 30HE CedyeHNd, pacrdHyToii oOr jeii-
CTBHS BHEIIHHUX HATrPy30K
7o q — npH uarube; 6 -— npH  BHELEHT-
e P PEHHOM CXKATHH; 6 — IIPH BHEUEHTPEeH-
d HOM pPAacCTSIKEHUH; J — UEHTP THAKeCTH
/ NPHBEAEHHOTO CEUeHHS
< |¢| E .
- S 7
7L I
e MI Lo ,["\ »()pﬂ
Bl :

H
Y
|
0 IFISIKECTTTd
TEXHO2O -
FS- =
) <
SN N
N
&
TN
Co.n
=
e
i
b

)
coyenus

i—er e
e
708

N
N

Puec. 100. Cxema ycuaufi # smiopa

e Koz yanpsiKeHHH B IONePEYHOM ceye-

HUM 3JIeMEHTa NpPH pacyere ero mno

o6pa3oBaHuIO TPENHH, HOPMAJbHLIX K MPOJOJABHON OCH 3JIEMEHTA, B 30-

He CeueHusi, pacTauyToii oT IHeifiCTBHUs YCHJHSL IpelBapHTEILHOTO
(o6xaTus) | — LEHTP TAXKECTH NPHBEJCHHOTO CEYEHHS)

spech Fyp u Fq — 1JOmAjAb COOTBCTCTBEHNO BCeH HanpAraemoil Il heHa-
npsraeMol apMarypul;

Ny — onpefeasercs ¢ y4eToM IEPBLIX 1T BTOPLIX MOTEPb MO
bopmyae (200);

My — KOIQOIUMECHT TOYHOCTH HATAXKEHUS apMaTypbl, TpH-
HEMaeMblll MeHee eNMHUNB;, TPH MeXaHHYEeCKOM CIIO-
cobe HaTAXeHHd mp=0,9.

12.4. Pacuer uarubGaembeix 3JemeHTOB {pnc. 99, a) nponzBozurcs
H3 YyCAOBHS
neM < My, (305)

rae M — onpefeadercs ¢ Kos(pulHeHTamMu neperpyskn n=l;
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Mg — MOMEHT, BoCHPHHHMAeMHII ceweHWenm, HOPMAJBLHBIM
K NPOACNHHON OCH 3jeMmenTta, npi cOpasopadHum Tpe-
IXH ¥ onpejessieMbi#t no Qopmvie

mqaNoW
My = ﬁlh’pruH}'n ~+ ..._EFE__E. + maNgea. s (306)

3leCb mp — Ko3(pdunuent, onpeleasieMplll B 3aBHCHMOCTH OT BLICGTHI

ceyeHuss no rafa. 18;

v — Ko3(gduuneHT, YUMTHBAWCUWINT BAUSHBE TAACTHYECKIX ne-
gopmanii 6eToHa B 2aBHCHMOCTH OT (QOPB 1T COOTHOLIE-
HHA DPAasMePOB CEUEHMS, MNPUHNIMaenni 1o npua. 4;

Wpn — MOMEHT cOnpOTHBAEHIISl NPHBEIEHHOIO CedeHHs NI Kpak-
HEro pacTAHYTOrO BOJOKHA, Onpejessenblil Kak Aaa yIi-
pyroro marepuajga no gQopmyJie

Iy
h—yo 7
A&  lg — PacCTogHye OT UEHTPAa TAMKECTH UPUBELEHHOrO couding

A0 CxKaTof rpanu;
mp 1 Ny — onpelenfiloics B CCUOTBETCTBHM ¢ n. 12.3.

12.5. Pacyer BHeUeHTPEHHO-CKATHIX SJCMCHTOB (puc. 99, 0) mnpo-
H3BOAUTCH W3 YCJAOBHH:

Wi == (307)

negNeg g My (308)
_ N L meNJ W
My = mh'\’RpIIW/n 4 (e +F]TT . L + melNyo. 51. (309)

12.6. PacueT BHeLEHTPEHHC-PACTANYTLIX »JIeMeHTOB (puic. 99, g)
NPCH3BOANTCA H3 yoacEns (508), npu stoM My cnpegensieTcs 1o ¢op-
MYJIe

1oN — maNy) Wnm
MT e mh?RI’JIIWﬂ - (r 2 ;;‘no L hv i mTNOPO' H o (310)

12.7. B doparyaax (306). (309) 1t (310) 3HaK «mJ0c» NPHHUMAETCA,
KOTJa ycuane N, CXKHMaeT PacTAHYTYIO 30HY, 3HAK «MUHYC» — KOrja
OHO pacTariiBaer 3Ty 3oHy. Ecin BRUHCAenHas 10 3THM Qopmyiam
BeqHuliHa M, nMeeT oTpuuaresbHoe 3HAYEHHE, 3TO 03HAYAET, YTO Tpe-
misHa obpasopaHa J0 NPHJIOXKEHHS BHelllHell Harpysku.

12.8. Ilpn pacyere no 0Gpa3soBAHHI HAYAJbHBIX TPEUWH B 30He
CeueHHus, PACTHHYTOH OT JENCTBHS YCHJNg NpeaBapHTeabHoIO 06Ka-

THA (puc. 100), na crafym HIrOTOBJMEHIA JAQMKHO COGMIOXATLCA YCaO-
BHE

mpN W
m.Noey o — R F‘; X +=M<L mhngHIVn. (311)

THae Mg ~— npHanMaercsd Goablule eAHHWILE; DPU MEXaHNYEeCKOM chne-
cobe HaTAxKeHHS apMarypuol mqa==1,1;
N, — onpenensiercst ¢ yverom norept no nos. 1—3& Ttada. 50;
M — MOMEHT BHeIUHHX CIJI, AeHCTBYIOULHX HA 3JEMCHT B paccMart-
puBaeMmoit crafiun (HanpuMep, oT CGGCTBEHHOTO Beca). 3Hak
«IJIOCY NMPUHKMMAaeTCss, KOPAa HanpaBieHysi 2TCI0 MOMeHTA
B MOMEHTa YCIJHf COBIajaloT, 3HaK «MHHYC» — KOIJia Har-
paBJeHNs NPOTHBONOJOKHDI,
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RgH——gnaquHe RpH npu mapxe OeroHa, papHoil nepepaTouoil
OPOYHOCTH R,.

12.9. llpn pacuete no poaSOBaHmo TPEUIHI HA V4yaCTKaX 3JeMeH-
TCB C HAYAJIbHBIMH TPEIIHHAMY B CXaToH 30He (S 12.8) Besivunny M
JJIi 30HBI, PacTsaHyTofl OT [ElCTBUA BHEMWHEH HATDPY3IKH, ONDelleNeH-
Hyw o dgopmydaam (306), (309) u (310), HeoGXoAuMO CHIXKATE MYTEM
YMHOKeHHA Ha KosdduiiueHT, pasuerit (1-—-0),

3nayenne O onpepengercs no dopmyae

0,9
;(1,5,— > )(1-m), (312)

NpuYes NMpH  OTPHIATEJLHBIX 3HAUEHIAX Ko3(duunent O npuHiMaeTcs
pPaBHBIM  HV.JIO.

B dopmyae (312)

h— ye Fy+F
Pt |- S St S (313)
Yo Fﬂ+Fa+FH+Fa

HO He Oosee 1.4:
3J€Ch I — ONpelensieTcss B COOTBETCTBHM ¢ 1. 12.4:
1 — onpemeasiercss NJAS 30HBl C HaYaJbHBIMH TPEUMHAMH MO
dopmyne
m!z\’R
p
m == — ” (314)

Wn
Noteow—F_ | =M
g H FI'I
1 npunnMaercst ne weriee 0,45,

B gopmyie (314) ofo3Haueuust i npasijia 3HAKOB T€ XKe, YTO i B
dopuyae (311).

Ilpumepn pacyera k nmn. 12.3—12.9

Itpumep 61. Jawo. Ilsrubaembiil xe/e306€TOHHLIA 3JE€MEHT Tas-
PCBOIO CeUeHUs! C PA3MepaMH H apmaTypoﬁ no npunepy 51 (cMm. puc. 81),

Fp=22.8 cv?® (6 22), F =12,32 cM* (27 28); Geron mapkin M 400,

Rpiy=18 xrc/em?; 1€OMETPRUCCKHe  XapAKTEPHCTHEN TPHBEACHHOTO
CRUEHUS: an3878 3 cm?, Yyn=19 CM, MOMEHT COTPOTHBICHNH MHPlBe-
ACTBOTO  CCUCHUA IR Kpafisero BOJCKHA NOJKYU 3jeMmenta Wg=

=61 995 cm?; ycunue npeaBapuTenstoro obmartus No=144 552 kre,
IKCHEHTPHUIUTET NPUICKEHMA FTOI CHABI OTHOCHTE/IBHO HEHTPA TAMKECTH
NPHBEAEHHOTO CRPUEHUS €o,g= 3.2 [CM, PACTIONOKEH OT 1eHTpanbHoil ocu

ceuenIis B CTOPOHY apMaryphl F A3rubaloui  MOMEHT, OIpegeseH-

HBIT ¢ KosdduureHTaMu neperpyskn n=1, pacTATHBaHI HUKHIOW
rpadb mnoaki, M=35 Tc:M; coueTaHHe HATPY30K OCHOBHOe =1,

TpeGyercAl MPOBEPUTH CedeH!e NTO 0OPA30BAHIIIO TPEILHH, HOPMAIDL-
UBIX K MPOXOJABRHOH ocH 3JaeMeuTa.

Pacyem. Pacuetr npou3BojguM cornacro m. 12.4.

Monenr, Bocnpiuumaenbiii ceyeHiteM NPH o6pPasOBAHMN TPeHLHH,
onpeneasien 1o dopmyae (306) npn xKo>GPuIEHTE TOYHOCTH HANPH-
aenns mp=-0.9: I

oVoWn
Mg = myyRp [ Wn + ”’—T:—_— MmN yeo, g =

9* 3ax. 466 267



0,9-144 552.61 995
=1.1,75-18.61 995 + 38783 —0,9-144 552.3,2 =

= 3616 143 krc-cm = 36,2 T¢-M > neM = 1-35 = 35 TC'M,
T. €. TPeIIHOCTORKOCTh cedeHHdA cOecneyeHa.

B depmyae (3C6) npuraro mp=1 (no rtaéa. 18); y=1,75 npu
150

b h
-i‘-:—%-=5>2 u %=W=0,25>0,2 (mo mpua. 4).

ITpumep 62. [awo. DBHENEHTPEHHO-CXKATBIH  3JIEMEHT NpPAMOY-
roabroro ceuenns 25N 50 cm; GetoH mMapku M 400, anr_ls kre/em?,
npeiBapUTEJbHO HANpsKEHHAsT CHMMETPHUHAA  apMatypa KJacca
A-1V, naomaznplo cevenus Fy—F =24,63 cm® (4 (F28), aH:a;[=5,5 CM;
FeoMeTpuyecKHe XapaKTepPUCTHKH TPHBEJIEHHOrO CeYeHHs: II0MAAb
Ceyennss Fp=1580 cm?, MOMEHT CONPOTHUBIEHHS KPaHHEro pacrsaHyTOro
Bonokna Wnp=6495 cm3, ycunne npeiaBapHTesbHOro 006:arTns € yye-
Tom Bcex motepb Ny=40 TC, 3KCUEHTPHUHTET NPHIOKEHUS 3TOM CHIbL
€y.y=0; B ceuenuy IelicTBYIOT nponoabHas cnaa N=>50 t¢ u usrundawo-
A MOMEHT 3 TC- M, OlpefaeseHHble C KO3(DPULIIeHTOM Neperpv3ku n=1;
CCUeTaHHE Harpy3oK CCHOBHoe — ng=1.

TpefyeTcs npeoBepuTH ceueHHe MO 00pPasOBAHHMIO TDEULHH.

Pacuem. DXCHeHTPHILMTET BHEWHell NPOAOALHON CHJABI OTHOCH-
TeJNbHO LEeHTPa TAXKECTH TPHBEJIEHHOTO CeUeHIs

M 300000 _

ITo ¢opmyane (309) onpejgengem MOMEHT, BOCIMPHHHMAeMblii cede-
BHeM NpH c6GpascBaHul TpewHH, npi mp=1 1 p==1,75:

(neN -+ myNoy Wy

Mr= mhR]’JH Wn - F =
Ll
150 000 4 0,9-40 000) 6 49:

= HH8 118 krc-cM = 5,6 TC-M.

[MTposepsiem ycsoBHe TpeuriiHoc6pascsanus (308):
nagNey=1-50 000-6=300 000 krc-cn=3 Tc- M <A =5.6 1c-n, T. e.
TpemwHHccTOIKCeTh ceyeHHsl cCecneuvena.

PACUHET ITO OBPA3OBAHNMIO TPEIINMH,
HAKJIOHHBIX K IIPOJIOJIbHOI OCH 3JIEMEHTA

12.10. Pacuer mo o6pas3oBaHuI0 TPEIINH, HAKJIOHHBIX K NTPOSOJMb-
Hol ocH 3JleMeHTa, HOJXKeH NPON3BOAUTLCH U3 VCJAOBMHIL:

npu Or. ¢ << My Rupyy
Or. p < Royy: (315)
npu Op. ¢ > manp[I
fleOp.
Or. p < MRy (1 — —R—n;;) (316)

The mq Y My — KO3pQHIILEHTH, onpeiensemele mo Taba. 58.
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Ta6anuua b8

KoadduuneHTsl Ans pacyera
110 cOpPa3OBaHUI0 HAKJOHHBIX
Mapka GeroHa TPenuH
my msy
M 400 v HHXKe 0,5 2
M 500 0,375 1,6
M 600 0,25 1,33

Benuunnpt rapHbBIX pacTATMBAIOILIX H CKIMAIOUHX HanpsKeHuil
B 6eToHe Up.p U Op. onpepensiotcs no opmyle

G .
0, )~ %_v_ L V(mm oy )2 e i)
[}

rae 0, — HOpMaJbHOoe HanpsKeHnHe B Oe€TOHE Ha IJomaaxe, nep-
NEHAHKYJAAPHOH NPOACJAbHOH OCH 3JeMeHTa, OT BHeIllHel
HAaIpyskKH M YCHAUE TNPeApapuTejproro  obxatus N;
0y =— HOPMA/JbHOE HaNpskeHHe B GeTOHe Ha IJIomalke, napasnieb-
HOH NPoJAOJbHON OCH 3J€MEHTA, OT MeCTHOr 0 JeHCTBHS OMNOp-
HbIX peakuu#, COCPeJOTOYEHHBIX CHJI M pacnpejiesiTe bHOH
HAarPY3KH (HanmpHMmep, HArpys3KH, NPHJOKEHHOIN € BHYTpeH-
Hel CTODOHBI 3JIeNeHTa TappoBOTO ceuyeHis, puc. 101);

Tyy — KacaTe/bHble HaNpsiKeHUs B €eToHe OT BHEIIHeH HAarpysk.
Puc. 10f. Cxema Harpys- Th_‘fﬁ‘
KH B NONEpeuHOM ceue- =
HHH ?JeMeHTa MpPH pac- g
yere ero no o6pasoBa-
ﬂ COT T
HHIO TpeWwHH, HakMouHnix  Joiirddl | [Ladid
K HpPONQJbHOI ocu 3Je- !
MeHTa ' by __ i
K 0

HanpsaxeBus 0, ¥ Oy nCLcT2BASICTICH B .opnyay (317) co 3HAKOM
«IJIIOCY, €CJM CHII PacTsl HBaICINIE, H CO 3HAKOM «MHHYC» — €CJIH CiKH-
malomue. HanpsaxeHuss Op.g B ycaoBusix (315) n (316) npunuMalorcs
no aGCcoJTHON BeJHuHHE.

[Mposepka ycaoeu#t (315) 11 (316) mpOH3BOAUTCS B HEHTPE TAXKECTH
I PHBEJICHHOTO CEYeHHs] M B MECTaX Pe3KOT0 H3MeHeNHs MIMPHHBI ceue-
Hus, Jlo AJHHE 3JjleMeHTa NPOBEPSIOTCH CEYEHHST C MaKCHMAaJbHBIMH
OPAMHATAMH MePepe3blBAIMIIX CHJl 1T B MeCTaX YMEHBIICHHS LIPHHB
HJAW BBLICOTHl CEUEHMS.

I[Tpn pacueTe /MeMEHTOB C IPeABAPHTENBHO HaNpAMKEHHOH apma-
Tyvpoli Ge3 ankepoB OJIAHO YUHTHBATLCS CHHXKEHKE IPe/BAPHTETbHOTO

HanpaeHlsa Oy I 00 HA JUIHHE 30HBI Ilepefadn HanpsKeHud Ip.g
(m. 9.18) myrem yMuOMXeRHs ero Ha kodhuument, paBHbil [y/lmy-
12.11. Hopmaabuoe nanpsxenne o, onpejeasercst no hopaydie

neN neMy
Ay —— +
0‘* GG H "l Fu i 11[ ’

(318)
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TLe Og.p — Onpelensercss B COOTBETCTBHI ¢ M. 9.20 ¢ yueTOoM TepBHX
H BTOPHIX 1OTepb, HOPI 3TOM KO3(PMIULHEHT TOYHOCTH HaTHA-
XKEeHHUA apMatryphbl My NPUHHMAeTCs MEHbIIe €AUHUOB AJId
npeABapuTeNbHo 00KATBIX TrpaHed ceyeHHd 1 O6oJblle
CAHHULL AJS APEABAPHUTENBHO PAaCTSHHYTHIX I'paHell (npH
MEXAHMYECKOM CnOCOCe HATAXKEHUA COOTBETCTBEHHO TpPH-
Humaercss Mmo=0,9 uw m,—1,1);

N1 M — pacyeTHble YCHJIMS OT BHelUHell HATPY3KI HPH KO3hpULIEH-
Tax Tieperpyskd n=1:
y — paccrosHMe 07 MEeHTPA THAMKECTH CeYelHsi N0 YPOBHA. HA

KOTOPOM ONPefiesIATCS TIJaBHble HaNpsKeHus.
E dopmyae (318) 3nax «IJai0C» COOTBETCTBYET pACTATHBAXOLIIIM,
3HAK «MHHYC» — CXKUMAOWHKM HANPIAKECHASAM.

[Ipumeuanue, Ha ysoBHe HeHTPa TakeCTH cedeHus y==0 u
neN
Oy = = 0g. g £ Fqa - (319)

12.12. HopMaabHoe HanpsxXeHue Oy conpegessercd (cm. puc. 101)
no dopmyJiae

by — b
Oy = foq —5— . (320)

12.13. 3nauenne T,y AIA A1060H (OPMBI ceueHHs OUPesessercs
no gopmyae
QS

Ty =77 21

xy ]]:[b ) (3 )

rmne Sn — crariueck il MOMEHT sacrty IIDHBEJIEHBOIO CEUCHMUSI,
ﬂe}Kameﬁ BLILIE MJAH HHXKe YPCBHA, HA KOTOPOM conpeaed-
ICTCA TJIaBHBIE HANPEXEHHA, OTHOCHTENEHO OCHA, HNPOXOoad-
U_LEI(:f yepes LHEHTP TAXKECTH NIPHBEACHHOTO CEQUEHIIA;

b — wHpHHA 5JAeMeHTA HA PacCMaTPHBAEMOM YPUBHE;
Q — nonepeuHas cnja OT BHeIiHell HArpyskil B paccMaTpUBaeMOM
CeUeHIN.

12.14. JIns umarnGaemMpiX 3JA€MEHTOB pacdeT no clpasopainio tpe-
MHH, HAKJOHHBIX K NIpPOJOJbHOH OCH, MOXET He NMPOH3BOAMTLCS, €CJH
cobMIolaeTCn  YCAOBlE

ne@ << ky Ryrbhy (322)
rae k; — xosdduuiiesT, npUHIMaeMbH papHbIM: A8 JUHCHHBIX 37€”
MedTOR (Gasok, mnyeTceB # T. 1.) 0,6, 47 Cn/JOWHLIX Maoc-

kux uautr — 0,75.

IIpumep pacyera x nn. 12.10—12.14

Mpumep 63. [Jano JlenesobeToHHas ©Hajgka ABYTaBPOBOrO cedye-
HHA ¢ pasmMepami u apmarypoil mo npinepy 52.

Ycensye npeasapuTennHoro ofikartis C y4ercti pcex notepb Ny=
=363 400 Kic, 3KCHeHTPUUUTET NPHIOKEHI 3TCH CIJAB OTHOCHTENb-
HO IeHTpa TAXKECTII NPHBEIEHHOTO CeYeHH:d €q4.x= 19,2 cM M Hanpas-
J€H B CTOPOHY apMmaTypsl Fy: F€OMeTPHYeCKHe XaPaKTePHCTHKH: IM0-
manh npuBejeHHoro ceyemya Fp=—>5 760 ¢M®, MOMeHT 1tHePUHNI MprBe-
JeHHoro ceyeunst fp=13 502 419 cam*, paccTosHie OT LUeHTPa TAKECTH
NPHEEAEHHOIO CeUeHHs o HHXEEH TpaHu yp—~65,75 cn; Makcumasb-
Hasl repepesbiBalollas cuJa., OnpefiesienHas ¢ KoapuiuenTaMy mneper-

270



PYSKH n=1, gelictBylomas B omopHoM cedenni, Q=90 t¢: MOMeHT O
Brielunell Harpysxku B 3ToM ceueHunn M=0.

Tpebyercs npoBeplTh ONGPHCE ceyeHHe no 08PA3IBAHHIO TPEUlIIH,
HAKJOHHBIX K IPOACJLHOII OCH Gajaxu.

Pacyem. OnpepesiuM Heo6XOAHMMOCTL pacuera Mo 00Pa30oBAlIHIO
HAKJACHHBIX TpPEIlHHI B COOTBETCTBHH c . 12.14.
kIRprho:O,ﬁ'].S-QF)-127,5=34,4TC<HCQ:I-9()::90 TC, T. €,
pacueT Mo OGPA30BAHWIO HAKJOHHBIX TpPemUH HecOXOMHM.

IlpoBePKy ceyeHHs NPON3BOAIM IO LEHTPY TSKECTU I HA YPOBHE

HPHMBIKAHKS BepxHell NOAKH K pebpy.
i. Ha ypoBHe LeHTpa TsXKecTn npieejendoro cedenus y==0.
Orpenenun BeJMYHHB HanpsikeHunil or ofxkaTus 0etoHa B COOT-

percTBUH ¢ 1. 9.20:
. moN, B 0,9.363 400
- Fnq 4 769

Os. 1= 96.u
Ito ¢opmyne (318) onpenesnM HOpMadbHbie HANPAKEHHS:

— H6,8 krc/cm?

0,==0g.5g=56,8 Krc/em?2; o,=0.
Kacatenbnsle Hanpswenis onpefenum no ¢opmynae (321):

0OSo 99 000- 126 880
Ve =TT h T T 13502419.25

= 33,8 krc/em? |

riue CTATRUECKUH MOMEHT HIDKHCH yacTy npuBeleHHOro CeHeHHd OTHO-

CHTENILHO LEeHTPaJbHOH 0oCH  pasey
Sp=25-60-53,25-+40,76+25- 20,3754-6,67.73.9. 53,25=120 880 cn?.

[lo ¢opmynae (317) ompefeauM IiaBHbie pacTSrHBAOLLlle 1T CXKH-
mMalie Hanpsxenuss B GeToHe:

‘ . Gx+071 [ 0'/,(-"“0-,[’ W2 2
Orp= T i]/( 7 ) T
56,8 \2
- 562’8 i%/(—z——) 133,82 — — 98,4--44,1;

op, p = 15,7 xre/em?; o, ¢ = 72,5 kre/em®.

ITpoeepry Ha o6pasoBanile TPEWIIH, HAKJOHHHEIX K INPOJOJBHON
OCH ZJaeMeHTa, NPOHEBOAMM u3 ycnoBna (315)., Tax kax

myRupy; = 0,6-225 = 12,5 > op, ¢ = 72,5 krejem?,

or, p = 15,7 xre/em? < Rpp = 18 kre/em?,

ycaoBue IripoyHocTH cobiiogaetcs,
2. Ha yponie coupsxeHns pepxuell noaky ¢ pedpon y=>54,25 cm.

y tn]'NO fnr[lNOeO. Hy

O.n = Fp In = 56,75 —

0,9-363 400.19,2
o 13502 419

54,25 = 31,5 kre/em?;
0,= 05 . =231.5 Kre/em?;
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QSn 90 00090 102

— — — .

Ty = Inb T T13502419-25 24 grc/em?;
Sn = 20.60-64,25 + 6,67-24,13.68.75 -+ 6,67-4,52.64,25 =

=90102,1 cu?.
Ox ‘f‘ Ox -0y _ x— Oy \2 .
g == ) (BT =
r. c

31.5 31,5 2 .
*—““'—Q-——il/( )) 4242 — 15,75 == 28,75

or, p = 13 xre/em?;  op, ¢ = 44,5 Kre/em?.
Tax xax
manp [I: 0)5'225 = 112,5 > GP. ¢ = 44’5 KFC/CE\‘I?‘,
Or.p = 13 < Rp;; = 18 krc/cm?

~— YCJOBHC IIPOUHOCTH COOJI0HAETCS.
B ceqenmi na onope TpeluH, HAKICHIBE K NPOAOJABHON con Gaa-
Ki, He ofbpa3aymorTes.

Pacuet xene300eTOHHBIX 3/IeMEHTOB
M0 PacKpbITHIO TPELIHH

12.15. DieMeHTH :Kene306eTOHHBIX KOHCTPYKIKI, K KOTOPHIM He
NPeNbABIAIOTCS TPeGOBAHMA TPEINIHOCTOHKOCTH. PACCUNTHIBAIICA TIO
PACKPBHITHIO TpeillH ¢ Lesplo ofecneveniss TpebGyenmcil HajeKHOCTH H
LOJATOBEYHOCTI COOPYIKEHIIA.

OrpaHnyeHne IIHPHHBl PACKPBLITHA TPEUIMH HA3HAYACTCH M3 YCJIO-
Bl NPeJOTBpPAalleHHT OMacHOl KOPPo3HH apMatyphl 1 6eTOHA npi BO3-
JefiCTBHY BOJBI-CPeXBl M KJAHMATHUeCKIX (AaKTOPOB AJAs obecnedyeHHs
CHEIJIEHHS apMaTyphl ¢ GeTOHOM, a TakXke AJis yMeHblleHHs dHaAbTpa-
LI BOAB B pPACTIHYTBIX B3JeMEHTAX.

Onpepensemast pacueToM IIHPHHA PACKPBITHS TPEmUH TP OTCYT-
CTBHH CIIelHANBHLIX 3alUTHBIX MepONpHATHH AoaXKHa OblTh nHe GoJjee
BeJHYUH, NPIBEJEHHBEIX B Taba. 34,

12.16. dna TP OTEX HIYRCKIIX COOPYXKEeHHH, MoABEePIKEHHBIX BO3-
JeHCTBHIO MODCKON U APYTHX CHALHO MWHEPATU3OBAHHLIX BOJ, AOMY-
CKaeMylo INMPHHY DPACKDHITHS  TPellHH CJAeLyeT NPUHMMATL C
vaerom ykasaun# raassl CHull mo samure cTpoHTeNBHEIX KOHCTPYK-
nuil 0T KOpposHH, HO He GoJiee BeJUUIH, YKasaHHbX B Taba. 34,

Honyckaesmass INHpHHA DPAaCKPHITHS TPEUIMH B 3KeJe306eTOHHbLIX
3/EMEHTAX TIpPY HCIOJNb30BAHHMI 3aILHTHBIX MEPOMPHATHH yCTAHABJIU-
BAETCSI Ha OCHOBAHHH CIeNHaJbHLIX HCCIEZOBaHMIl, a TakkKe HOpMaMH
NPOEKTHPOBAHUSA OTJAEAbHBX BILOB THIPOTEXHHUECKHKX COOPYIKEHMII.

12.17. JKese306eToHHbIE 2/€MEHTHl PACCYHTHIBAIOTCS MO DPACKpHI-
THIO TPeUIHH, HOPMaJdbHBIX M HAKJOHHBEIX K NPOROJbHON OCH 3JeMeHTA.

IlpoBepka UIIPIHEL PACKPHITHS TPEILHH He Tpe6yeTcs, eCall BEIIOJ-
nsgercd yeaosne (303) pas 11€HTPaNLHO-PACTAHYTHIX 3JeMEHTOB I yCJo-
Busi (305) n (308) past usrubaeMbX, BHELEHTPEHHO-CKATHIX H BHELEHT-
PEHHO-PACTSHHYTBIX 3JIEMEHTOB.
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PACHET I1O PACKPBITHIO TPEIUILIIH,
HOPMAJIBHBIX K ITPOJIOJIbHOM OCH 3JIEMEHTA

12.18. lllipuny packpLITHHA TPEILHH, HOPMAaJbHBLIX K IIPUAOABHOI
OCH 3JIeMeHTa, ap, MM, CJaelyeT onpelenstb no Qopmvie (169):

Ogq — Ogay

@y = ke ——p_—— 7 (4 — 100p) Vd,

rage k, ¢g, M, Ogay — HPIHUMAWTCS B ccoTBeIcTBHI ¢ n. 4.5;
0y — HpHpamieHHe HanpsxeHuii B pacTanytolli apmarype A or neii-
CTBHS Bhewilell HATPY3KH, onpeleasence coraacuo 1. 12.19;
W — Ko3QGpHUHeRT AapMHDOBAHHMS CeYeHHs, NpPUHIMaeMbldl paBHLIM
OTHOWEHUIQ MJCIWAANH CEeUeHHA apMatypsl A K IJIOWALH CeueHHH
geroHa (npu pabouelt BhicOTe 6e3 yueTa CiKaTbIX CBECOB MNOJIOK),
HO He Goaee (,02.
Ans npsSIMOYTOAbHLIX, TAaBPOBBIX H JABYTaBPOBHIX CeueHHIl

B Fu+ Fa
R = "bhe F (bn — b)(hu— a)

Eciv BO BHEUEHTPEHHO-PACTSHYTHIX 3JMEMEHTAX CHJAA PACTOIOMKE-

Ha MeXJAY leHTpamil TgxecTH apmatypol A u A’, npu onpegesenui Ju

paGouast BbICOTA ©y NPUHHUMAETCS OT TOYKI HPHJIOMKEHHA CHAM N 10

mMeHee pactsanytoll rpaun. Jlusi LEeHTPASbHO-PACTAHYTHIX 3JE€MEHTOB
Fyu-tFa ‘

b= (324)

(323)

apech Fy--Fy — DAom@Ab CeueHHsi BCRH UPOJOJALHON apMarTypH;
— JHaMerp pacTAHYTOHR apmarypol, MM: OPH pasjiuy-
HBIX AManmerpax crepkuell sHaueHuwe d IpuHMMAaeTCs

PaBHBIM

nd: A+ .. ndd o
1“1 de ; (325)
nydy 4 . . Ry

dy,...,dgy — JnameTpnl cTep:kHell pacTIHYTOH apMaryphl;
M...., g — YACJAO CTepmHEH C AUAMETPOM COOTBETCTBEHHO dy,...,dx.
12.19. llpupaiienre HaupskeHuil B pPacTAHYTOH apmarype AAs
CTAJHH 3KCIIYyATallly M3ruGaeMpiX, BHEIEHTPEHHO-CXKATBIX M BLEICHT-
PERHO-PACTHAHYTLIX 3J€MEHTCOB ONpeleasdercsl H3 VCAOBHS pPaBeHCTBA
HYJIIO CYMMbl MOMEHTOB BUEHIHHX M BHYTPEHBNX YCHJHH OTHOCHTEJAbLHO
0CH, MPOXOoAsiuell uepes TOUKY NPHJAOKENs: paBHojelcTBymedl yCH-
auft B cxkatoll nmau Medee pacrauyrtolt sose, no gopmynam:
a) anst usrubaembix suemeHtos (puc. 102,a)

neM-— Ny (2 —eq. )

e = (Fa+ Fa) 2 ! (326)
6) ANl BHELEHTPEHHO-CXKATHIX 3JeMeHToB (puc. 102, 6)
eN (eq— 2) — Ny (2 — ea.
neN (e 2) o { a.n) (327)

Og = ;
a (Fg--Fa) 2 ’
B) WA BHELEHTPEHHO-PACTSHYTHIX 3JeMeHTOB (puc. 102, 6) npu
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Puc. 102. CxeMbl ycHJHE B INoNlepedyHoM CeYeHHMH 3JeMeHTa NpPH pac-
YeTe €ro o pacKphTHIO TPEUHH, HOPMaJbHLIX K IPOACALHON oCH 3Je-
MeHTa, B 30He CeYeHHs, PacTAHYTOH OT AEHCTBHS BHEIIHUX HaArpysox

4 — 1pu uaruGe; 6 — npPH BHELEHTPEHHOM CIKATHH; ¢ ~ OPHU BHEIENTPEeHHOM pa-

CTSMEHHM TPH e, o == 0,8R0; ¢ — NDPH BHEUCHTPEHHOM DPaCTSIKEHHU IPH e <

<0,8h4; I — UenTD THHECTH CKaTOl 30HL! DETOHA; 2 — NEHTP TAAKESTI NDHBEACH-
HOr'o cedexlsl; 3 — JHHUS LEHTPa TAHEeCTH APpMaTYDLI

80 ¢ — N"“"’NO ;0,8]10 (328)
neN (z = e3) — Ny (2—e€a. ) .
Oa ': (FI_I —I—— Fa) Z ’ (329)
I) RJs BHENELTPeHHO-PACTAHYTUX aJenenTos (puc. 102, &) npu
neN (¢a == €a) — Ny (23— €a. 1)
Ya = (Fa+ Fa)2a ’ (339)

Tle z — paccTCAHHE OT HEHTPa TAXKeCTI NJOa/l CeuelHsi apMary-
pol A o TOuKu IpUAOXKEHHsT paBHOjelcTBYlomell ycuani B
CXKaTCH 30He CeyeHHN HBAL TPEUWMHOI, OnpejensenMce M0
cragMu yapyroii paGoTe Ge3 yuera pacTsnyTolh 30HH GeTona.
Beanuuuny 2z Jonyckaercss npHHEMATL DPaBHOH: Aajaa nps-
MOYTOJALHLIX, TABPCBBIX, ABYTABPOBLIX I KcpeGuarbix ce-
ueHuH ¢ OAMHOYHOIl M ABoIiHOI apmarypoll =% fiy (rle ® —
Kos¢duunedT, npuHuMaeMbii no Taba. 59); mAs KPYraLix
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TaGanuma b9

FI{+Fa __100 0

—— i’ 2] 'Y ~
oh , 1 1,5 2 n Gogec

*® 0,85 0,8 0,75 0,7

U KoablieBHX ceueHull z=1,6 (ro—a) (rpe r, — BHemIHH#H
pajuyc KoJblla WIW paamyc Kpyra). Beanmuwny z nonycka-
eTcs TaKxe NPHHHMATh MO Pe3yJbTaTaM pacyeTa CedeHHs
Ha MpPOYHOCTb (C TNpPSMOYroJibHOH smiopoll HanpsikeHnit B
feTOHe CXKATOH 30HBI);

Ny — onpepenseTcsi ¢ Yy4eTOM BCeX IOTepb;

29 — PacCTosiHMe MEeXAY IEeHTPAaMH TsKecTH apmarypu A u A'.

B dopmynax (329) u (330) 3Hax «MHHYC» NMpPHHIIMAeTcs NPH pac-
HOMOXKEHHH PACTATHBAOLEH CHJBI MEXAY LEHTPAMH THAXKECTH apMary-
pel A m A’, 3HaK «IJIOCY» — IIPU PACTIOJNONKEHUH CHABl N BHE pacctos-
nus Mexav apmarypamu A u A,

Ha ywacTkax 2JeMeHTOB, UMEIOWHX Haua/JbHBElEe TPEUHHB B CKa-
Tolt 30He (cM. 1. 12.8), BeanunHy yCUANd NPeABAPUTENbHOIO 06XKaTHI N
PEKOMEHIYeTCH CHHXKATh NyTeM YMHOXeHHs Ha Ko3(h(HIHEHT, PaBHLIH
(1-—90), rme 8 — omnpegensiercs B cooTBercTBMH ¢ Ii. 12.9.

12.20. Ilpupamenne Hanpsxkedni B pacTaHyTod apmartype AAd
CTAJMH DKCIVIyaTaUud B IeHTPaJLHO-PACTSHYTHIX B3JeMeHTaxX onpe-
Jejsiercs no  dopmyae

o nelV — Vo 331
a Fag+4Fa (331)

riie Fy+Fgq — njomans ceueHdss Bcell NPOAOJBHOH apMaTypHI.
12.21. IMupnHa pacKpeITUA HAYaNbHBIX TPEINNH B 30HE CEUeHIA

pacTaHyTOl OT AeHCTBHA VCHIAWS TPEeABapUTENbHOrO OGKATHH B CTalWH
M3rOTOBJIEHMSA, TPAHCIOPTHPOBAHIN M MOHTaXa, ONpeJeJseTcsd Mo
tdopmyse (169), npuHnMas BesMUMHLI UL ¥ d JUIsL apMarTyphl, Pacrono-
KeHHOH B yKasaHHOH 30He (puc. 103). [Ipu aTom wanpskenue B JaHHOI
apmarype HJH (IPYM HaAUYHH TIPEJBAPHTENLHOTO HANPAMKEHHSA) TIPH-
pameHHe HANpSKeHHH O, onpeleasercs 1o QopwmyJe

Gg = —olan—2) £ M 332

2 FatFaz (332)

Puc. 103. Cxewma
YCHJIHH B IIom€pey- /Jéfffmﬂ MR
HOM CeYeHHH 3Je- CxaQmoL SoHbI (i +F )6,
DEIMIOHNE h"a/~a
MeHTa IIpH pacuye- y
TE €T0 M0 PACKpPHI-
THIO TPEIHH, HOp-
MaJIbHBIX K g IIpO-
JZONBHOH ocH BdJje-
MeHTa, B 30He ce-
YeHHsl, PacTAHYTOH
OT JIeHCTBHA yCH-
JIUS I[pegBapHTe/b-
Horo ofxkaTus

M
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the M — MOMEHT OT Harpy3oK, AeHCTBYIOUUX Ha JMEMEHT B paccMmar-
puBaemoil cranuy; B hopmydae (332) 3a MONOKHTENbHEI TP~
HUMAETCS MOMEHT, pPacTSTHBAIOUIMA TpaHb 3Jementa, IS
KOoTOpoll npOH3BONUTCA [pPOBEPKa UIMPHHL PACKPBITHA
TpemwHn (puc. 103);
2z — onpeflessiercd B cooTBeTcTBHM ¢ m. 12.19;
Ny — OPUHHMAETCS C YuYeTOM NepBbIX norepb (cM. Tada. 50).
B paccmarpuBaemoll craguyu ycuane Ng ¥ MoMeHT M npuuHMaloTCA
RaK JelicTBylouiye KpPaTKOBDEMEHHO.
12.22. T'ayOnHa HayaJdbHMIX TpemlH OHpeleasdercs mno QopmyJte

hy =h—0,5(1,2+m)hq, (333) .

HO JoJxkHa OMTL He 6oaee 0,5h.
Benwunna m onpepensierca no gopmyde (314).

Mpumepsr pacuera k nn. 12.18— 12.22

Npamep 64. dawo. JKenesoberoHHass GajKa TaBpOBOr0 CedyeHHS
(puc. 104) h=45 cm, b=30 cM, by=060 cm, hg=15 cM, ag=ay=>5 cm,
a,=5 cum, a,= 10 cM, hy=40 cu; pacuernsie ycuaus: NpofoabHAS CHIA

H U3ru6aomuil MOMEHT OT NMOCTOSTHHBIX M JJIUTEJNbHBIX HAIPy30K, ompe-
JejenHbie ¢ Kosbduiuenramu neperpysxun n=1, N==8 000 krc, M=
=1 400 000 krc-cm; GeTon Mapkm M 400, Eg==300 000 xrc/cm?; ap-
marypa: manpsraemas kaacca A-IIIs, Rap;=>5 500 kre/em?, Ep=
=2 000 000 xrcfem?, Fy=28,04 cm2(4J 16), F;:Q,SQ cm? (247 2D),
Hemanparaemas kiaacca A-11, Fa=2,26 cm® (27 12), F;=2,26 cm?
(2 12), E3=2 100 000 xrc/cm® mayajpHOE pACTATMBAIOIEEe HAMPS-
JKeHHe B apMaType Ogaq==0.

Huuna Ganku =12 M. HarsaxeHue crepxHell NpOH3BOLHTCS OAHO-
BPEMEHHO, YCHJIHS OT HATSIKEHHS MePefaloTCs Ha CcTadbHBIE OMOPHBIE
GanKH, PaCHoOJIOXKEHHBle BHYTPH Kamepbl NPOMapHBAHIS.

B nepuox sKcnayarapMH 6ajika HAXORHTCS B 30HE NEPeMEHHOro

YPOBHS BOJBI Il TOZBEPXKEHA MEePHOANYECKOMY 3aMOPAXMBAHIIO I OT-
TaMBaHHIO NPH Yicjae HUKJIOB B rof Gosee 50.

¥
8=30
. X Fnz482 | (2825}
-3 2 l@ 1 -/-Aﬂ.ﬁ
N K J\LA ¥
v s \ 422
( % | (207) 3 W=70307Kre
3 L . ‘ =
s 226 S &
A S N2oI2AL 7 v
St e | 2w T =
W ~
H \ £4=80%__ "
& 5 =60 (40 16) 4106

Puc. 104, K npumepy 64
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CoyeTaHHe HATPY30K OCHOBHOe — ng=1, coopyxenne [II Kaacca.
TpebGyercs paccunrTars 6aidKky IO PACKPHITHIO TPEULHH, HODMAaJb-
HLIX K HPOJOJABHOH OCH.
Pacvem. Tlo dopmynam n. 9.21 onpeleaseMm reoMeTpHYeckKHE Xa-
PAKTEPHUCTHKHN TNPHBEJeHHOI0 CEYeHHS:
2 000 000 6.6 2 100 000
me="g0a000 — 9875 m="350000 =7

Fr=15-60-30- 304-6,67(9,82-8,04)-+7(2,26+2,26)=1951  cn?,
Sp=15-60+7.5--30- 30(45—15)--6,67- 9,82(45—5)+6,67- 8,04 5+
+7-2,26(45—10)+7.2,26. 5=237 271 cm3;

S 37 271
yll=—1§‘='—1~9—51——‘:19,1 CM;
60-153 30-308
In=—75—-60-15(19,1 —7, 5)2+——1—2\—+30-30(45a

—19,1 —15)% 4-9,82-6,67 (45— 19,1 —5)% 4 7-2,26 (45 —
— 19,1 —10)% 4 8,04-6,67 (19,1 — 5)2 -+ 7-2,26 (19,1 — 5)% =
= 358 825 cmt.
B coorserctBun ¢ 1. 9.14 onpeznesseM nmoTepu Ha CTajll 3KCIAya-
TalHi,

a) [lepBbie moTepu:
. Or pesakcauun ansa cransm Kjaacca A-I1Is Gnl~0

2 Ot temneparypHoro nepeuaia u ot fegopmanun Gopm npH npu-
HATOH TEeXHOJOrHH H3rOTOBJEHHS 6aJIOK 0n2—0 On,= 0;

3. Or ofxartus Waii6 HaTAXKHBX ycTpolicTn
A E 2.2 000 000
%m, = 77 FaT 712000

4. Or OuicTponatexamomell IXNIayyecTH. TH MOTEPIH ONpeleloTcs

= 333 krc/emi.

06.0
B 3aBHCHMOCTH OT OTIOMIE€HIIS R ¢ y4eToM motepe mo no3., I—1
[}

tabn. 50 npm o,=0.
IMotepn Xog,_, =333 krc/cm®.
Hanpsaxenna B nanpsraeMoll apMmatype C Y4eTOM HOTePh
0g = 0y=0,95R,  — > 0n, = 0,95:5500 — 333 = 48)2 xre/om?.
Cusa obxarust ¢ Y4eTOM NOTeps Zomy_,
No= (Fy-F)0,=(8.04-1-9,82)4892=87 371 xrc.
ODKCUEHTPHUITET CHAB N,
e _ Oy {FH!/H_FH!/H)
0-H — NO
4892[8,04 (19,1 —5) — 9,82 (45 — 19,1 — 5)]
- 87 371

= —b,14 cm.
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Hanpsxenns n 6etone Ha ypopre apMarypnl Fy ¥ F, OT geifctBus
custel No npn mqy=1:

1y Ny maNyo. - 1.87 371
0g. u = Fu In Y="1951 -+
1-87371 (—5.14 |
358(825 L (19,1 — 5) = 44,78 17,65 = 27,13 Krefend;
. N My Noeo. .
GG‘HT:mTFH“ i ]0:0 bt y = 44,78
1.87371-5.14 |
353825 (46— 19,1 —5)=44,78-26,16 = 70,94 xre/cm2.
[Ipunnmaen repezarcunyio npounocTh GeTOHA
0,7R — 0,7-400 — 280 kre/en®, TorAa ~o = 927.18
Ro = Y, ==V, - == Kre¢/ceme, torjaa RO — 580 —

=0,007<0,6 u 0, = 0,85.500.—(5%‘—013—:41,18 Kre/om?;

’

O6. n 70,94

R, ~ 2 — 0
05 =0,85-500-0,25=107,7 xre/em?.

6) Bropmie norepn:
6. Or ycaikuy Oetona

on, =350 kre/em?;

7. Or woasydectl GeTCHA

o, = 0,85-2000 "%H =0,85.2000.0,097 = 164,9 rrc/cm?;
0

'
S¢. n

R = 0,85.9000.0,25 = 425 grc/cm2.
0

o =0,85-2000
Iz

CyMMapHBIE TOTEpPH!
Son=Zon,_, O+ Ongt0omn,~=333+41,18-+3504-164.9=
= 889,1< 1000, npmuKMaeMm 0Op==1000 krc/cm?  Xo,==333+-107,7--

+35044256=1 216.7 xrc/em®.
OnpefiesieN HanpPsKeHns B apMmaType:

0,=0.95 RaII—’EUn:O<95' 5 500—1000=4 225 wrc/cm?;
65=0.95 Rapy— 20,=0,85-5 5001 216,7=4008,3 xrc/en;
0a50n5+0ns+‘7n7:41,18+350+164,9=556,1 Kre/em?;

6, = O, - O, + O, = 107,7 - 350 4 425 = 882,7 xre/on?,

Tlo gopmyaan (200) i (201) ompegensien CIY 0Gxaris u ee SKe:
HefITpHuHTeT C yquOl\‘I BCEX HOTepb:
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Ng=04F, + ogF, — 0 F, — O,F, = 4225.8,04 -|-4008,3.9,82 —
— B56,1-2,26 — 882,7-2,26 = 70 079 krc;
OoF Yy —Ot;F;y;1+oz;Fz:y;—0aFaya

€. u =

Ny =
4225-8,04.14,1 —4008,3-9,82.20,92 - 882,7-2,26-15,92 —
= 70079
— .9,96.14,1
- 556,1-2,2 — 47
€a.5°= Yy —Co.yu—0=19,1—(—4,7)—5=18,8 cum.
IMo ¢opmyse (323) BpunciaseM KOI(pOHUIEHT apMHPOBAHNA:
Fy -+ Fa . 8,04 4-2,26 _
W= "5n, F (bg —b) (hn —a) — 30-40- (60—30)(15—5) —
= 0,007,
ITo Taba. 59 onpexpessem BeJHYHHY %. B 3aBHCHMOCTH OT OTHOUIE-
HUSA
FyuFy 8,04 42,26 .
BTy 100 = 30.40 100 = 0,86

%=0,815 (no nurepnoasuuu) u z=xh,=0,815-40=32,6 cm.
B coorBercrBiu ¢ 1. 12.19 onpelensienm BeJUYUHY IPHUpALLeHHSA HANPH-
XKeHuH B pacTaHyToll apmarype:

nelN (ea —2) — (2—ea. y) Ny

Og =

(FH + Fa) 4 =
_1:8000(189,1--32,6) — (32,6 — 18,8) 70079 .
(8,04 - 2,26) 32,6 = 848,5 krc/cm?,
M 1400000
Tae €y = N — 8000 =175 cm;

Cq=iip—a-+¢,=19,08—54175= 89,1 e
[To dopniyne (169) onpenensieM MMPHHY PACKPBLITHS TPEULHH, MPHU-
HuMag Kospumuerts k=1; z=1,3; n=1:
0a —OC —
ap = kenn __aEa___H_aq_ 74 —100p) Vd =
848,5 —
=1.1,3. 1—§W7(4—100 0,007) /16 = 0,05 mm.

HonycriiMas WMPHHA PACKPLITHA TPELIIH 0 NM03. 5 H HpuM

N ¢
tabn. 34.

aTHOHZO,OB- 1,6==0,08 Mm, ap=0.05<Tay;,, =0.08 mu.
T. €. WIIPHHA PAcKPHTHA TPeIUHWH B TNpeAetax AOMYCTHMOTO,

Mpumep 65. Jano. KeaeszobeToHHas 6aJIKa ABYTaBPOBOrO Ceye-
rusa (cM. puc. 85, 6), h=140 cm, 5=25 cm, h =20 cM, a=a =5,5 cw,

bn—-bn—ﬁo eM, hp=25cM, ay=19,5 cM, a2— 14,5 cm, hy==127,5 cm;

pacueTHbIi H3rH6AIOMUE MOMEHT, onpeieqeHHBIH ¢ Kod(bhuuuenTamu
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neperpysku n=1, pacTaAruBawiuHii HUXKHIOK 11 oaky, M=300 1c-m;
GeTOH mapku M 400; apmarypa xaacca A-1V, FH—-24 13 eM? (3 32),

F, | =4,52 cm? (4€2712), Fy=73,69 cm2 (12 28), E;=2 000 000 xrc/em?;
BeJIHYKHA NpeArapuTesbHoTo cHxaTns N=428 020 krc/cm?, paccros-
HHE OT TOUKY NpHJAOKEeHHH ycuiaus Ny L0 LEHTPA TAXKECTH apMaTyphi
A ey 5=28,7 cM; HauanbHOE pacTATHBAICILee HaNpsiXKeHle B apMarype
Opay==0; nauna 6anku /=12 w;

CoueTanile HATPY30K OCHOBHOE — f1;=1; coopyxeune 111 kaacca.
JonycriMas WUPHHA PACKPHTHS TPEIIH N0 Taba. 34 115 coopyxeHus
111 knacca (- =0,05-1,6=0,08 mmM.

TpeGyeTcn paccuuTaTtp Gasiky MO PAacK pHITHIO TPEI(HH, HOpMaJb-
HBIX K NPOJOJbHON OCH.

Paciem. 1upuuy packphitds TpemuH onpefedsem no dopmyde
(169), npunumast koapduupmento k=1, c;=1,3, n=1. Bruncasem
kosbopunuenT apmupoBaHns no dopmyde (323):

N Fy-tFa 73,89 B
B = Ty (bu—b) (hu—a) — 25-127.5 1 (60 — 25) (25 — 12,5)
—~0,02.

B coorserctBun ¢ n. 12.19 onpexesisieM BeJINYHHY NplipauleHHs Hanps-
WeHHIl B pacTAHYTOH apmartype Oy. HJs aroro ¢ noMmombio Taba. 59
onpejessieM BeJHYNIHY 2==xHhy, B 3aBHCHMOCTH OT OTHOLIEHHS

Fu+Fa 73,89
——Th—o—— 100 = 95.197.5 \¢ 100 = 2,3.
IT o t1a6a. 59 %==0,7; Torpa 2z=0,7-127,5=89,25 cm;
neM — Ny (z —eq. 5)

Oa = (Fa- Fa) 2 -
1.30 000 000 — 428 020 (89,25 — 28.7) 2
= 73.89.80.95 = 619 xrc/cMm2.
OnpefensieM LIHPUHY PACKPBITHS TPEUIHMH
Oa — Oyau 619 —0

a1~::'?€;ﬂ‘l]———1;:——7(4—100pt) Vd =113 lmx

% T4~ 100.0,02) 128 = 0,03 mu < ar,q, = 0,08 my

T. €. IUpHHA PACKPHITHA TPEIMH B npefenax JOnYCTHMOLO.
Mpumep 66. Jarno. JKenczoGeTOHHBIR 3JieMeHT TABPOBOTO CeHeHHS
(pue. 108), A==70 cm; b=30 cM; bn=160 cm; hy=14 cM; a=a’'=6 cm;
hy=64 cm, Geron mapku M 400, Eg=300000 ]\FC/CI\I2 apmaTypa xaacea
A=11lIB, E;=2 000 000 grc/cm?, Fy=236,95 cm® (60 28), FH—— 12,32 cm®
(2 28), Rap;=5 500 Kre/em?; HayaabHOe pacTAraBaloliee Hanpsxe-
HHE B apMmaType Ouaq=0, AjiuHa ajementa [=10 w.

Pacuernble ycunaus: ycuaue npeppapureipioro o6xarns Ny H H3-
rubarmoi it MOMEHT OT COGCTBEHHOIO Beca 3/JeMEHTa, pacTATHBAIONIHH
BEPXHIOW rpayb cevenusn. C yuerom xosddunuenrta Ansamuusocern 1,3
MOMEHT OT co6cTBeHHOro Beca M=10,4 Tc-m, Kiacc coopyxenus 111,
Jas cragum H3TOTOBJ eHHS KO3GOHLUEHT COYeTaHNS HArpy3ok A==
=0,95 (cM. m. 9.6).
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M=10,4 TGM g=30

Fu=12,32(20268)
.B A .
I S
-2
N B -
NES _ N S M
[ ] ———
SRS S N
SERNRN N/u=36,05(6028)
i{ . __5!7 :/é‘” __ B

Puc. 105. K mnpumepy 66

TpeGyeTcst NPOBEPUTL ceyeHHE 3AeMEHTd N0 PACKPHITHIO TpeuliH,

HOpMaJbHLIX K HpO}IO.ﬂbHOﬁ ocH, B IIepUOJ €ro nNojgbemMa H TPAHCIIOPTH-
poBaHud.

Pacuem. TTo Qopmyaam 1. 9.21 onpegensieM reoMeTPHYECKUE Xa-
PAKTEPUCTHKA TPHBEIEHHOI0 CeueHiisa:

9000 000 _
300000 — 0,675
Fn=160- 15--30-55--6,67 (36,95--12,32)=4378,6 cm?;

Sy=160-15-7,5-{-30-55(70—0,5- 55)-1-6,67-36,95- 616,67 12,32(70—
— 6)=94 862,9 cn®;

=

94 862,9 .
Yy == TA378.6 = 21,67 cwm;
160.15% 30.553
]nz__TQ_ -- 160-15 (21,67 — 7,5)% - 15 +

+ 8055 (70 — 21,67 — 27,5)2 + 6,67-36,95 (21,67 — 6)2 -
+6,67.12,32 (70 — 21,67 — 6)2 = 1 866 507 cuit.

B coorsercrBuu ¢ m. 9.14 onmpepensicM notepH, NPOSBJASIONLEECS
B CT4JIHH H3TOTOBJEHHS:

1. oT penakcauuu Iast crajgu kJjgacca A-IIls Gnlzo;

2. OT TeMHepaTypHOUO Nepenajya NbW Oo¥ayuTod T eXHOJOFN H3To-
TOBJIEHIISI 3JIEMEHTOB 07y, ==0;

3. or ob6xaTtHs wWaii6 HaTAMHBIX YCTPOUCTH
o, = L E, _/2“99({0*0@* = 400 Krc/cm?;
g 1 4 10 000 ’
4. ot pedopmamiu  ¢opy NPHHATH O, =300 xre/em?;

5, oT GnlcTpOH2TeKAIOMEH HOMAIYUECTH C Y4ETOM MOTEPb, Mepeunc-
JeHHBIX B mnn. l-—4, paBnkx ZGH1~4=400—|~300:700 Kre/en?,
Hanpskenue B apMa rype c yyeToM IOTepb

0y = 0y = 0,95RaII — Z 0”1-—4 = 0,95-5 500 — 700 = 4 525 xrc/cm®.
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Cuna 0o6xkaTHs C yueToM norepb Z0my_,
No= (Fy- F)0p=(36,95-12,32)4525=222 946,8 krc.
OKCUEeHTPHUUTET CHABL N

0o (Fullw — Fuln)
Co. g = —-———*—w—o——“—"'—

4525 [36,95 (21,67 — 6) — 12,32 (70 — 21,67 — 6)]
- 9529468 L = 1,17 cm.

Hanpsenust & Getone Ha yposHe apMartypst Fy u F oT gekcrsus

cuitbl Ny npu mgp=1:

myN, MyNyeo.w  1-222946.8
06w = Tp T T I YT 43786
1.222946,8-1,17
1366507 (21,67 —6) = 53,12 krc/em?;
_— aiaN g meNeeo. w 1.222946.8
Og.u = " F, = Y ="4318%6

1.222946,8.1.17
1 866 507
[punymaeM TheperaTouHyo IPOYHOCTE GeroHa
Ro=0,7 R=0,7-400==280 xrc/cn2.
BprynciiseM noTepi:
061 53,12

Ry, T 280
== {),85-500.0,19 == 80,63 Krc/cM?;

(70 — 21,67 — 6) = 45 xre/cm®.

0,19 < 0,6, Toraa o, = 0,85-500 g~
0

Géi.}{ 45
wé.gﬁ__—jﬁ =0,16] < 0567

0y, = 0,85-500-0,161 = 68,3 kre/cu?.
BriwgessieM cyMmapyple HOTePH, NPOABALIOWHECS B CTafHH HBTO-
TOBJECHIIA!
Sopg= 01[1_4 + (7[15 = 700 + 80,63 = 780,6 KFC/CM2;
So, == on b 0/ =700+ 68,3 = 768,3 Krc/cu®.
-1 5

Onpejessien clay OFKATHsI C YHETOM NOTEPL H3TOTOBJACHHS, HJIS
3TOTO OMpefeJiIIN HAmpsKEeHHsd B apMmarype:
g, == 0‘95Raﬂ — Sog = 0,95-5 500 — 780,6 == 4 444, 4 xrc/cm2;

0= 0,95R,  — 20, =0,95.5500 — 768,3 = 4456,7 xrc/en®;
N = OgFy -+ 0pFy = 4444,4.36,95 4- 4 456,7.12,32 = 219 127 kre;

GoFuly — 99F WYy
e =
0. H NU
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4 444,4.36,95 (21,67 — 6) — 4 456,7-12,82 (70 — 21,67 — 6)
= 219127 =
= 1,14 CM;

ey y=Un—Co.n—0=21.67—1,14—6=14,53 cm.
Tlo ¢Qopmyae (823) onpenessieM XKOo3(PQUUHCHT ApMHPOBAHIS:

Fy 12,32
B="7p." = T30.64  — 0,006,

C nomombio Tabn. 59 onpenesisieM BeAHUNHY 2==xA,.
F
Mpu - 100=0,64 %=0,835 u z=0,835-64=53,4 cm.
0

IMo dopmyae (332) ompenensieM npupalieHile HanpspKeHuH B ap-

MaType:
— No(ca.g—2)+M
a FHZ =
219 100 (14,53 — 53,4) - 1 040 000
= 12,32.53,4 = — 11364 xrc/en®.

IMosryynan OTPUUATENBLHYIO BEIMYHHY HanpsskKeHHH, T. e. pacTd-
IEBaloliMe HaNpsXKeHHs B pe6pe He MOTYT BO3HMKHYThL, CeueHHe Tpe-
W UHOCTOHKOE.

PACYET 10 PACKPBITHIO TPEUIMH,
HAKJIOHHBIX K IMPOJIOJIbHOM OCH 3JIEMEHTA

12.23. TlpoBepRy IIMPHEBI PACKPHITHS TPEUUH MOXKHO He TPOU3BO-
IATH, ecau cobilofaeTcs ycjaoBHe (322).

12.24. llupuHa pacKpsITUS TPeUMH, HAK/JOHHBIX K INPOAOJbLHON
OCH DJeMeHTa, Gq, MM, AAS u3rubaeMbX 3J7eMeHTOB, apMHPOBAHHEIX He-
HANPAXKCHHOH IONepeuHod apMaTypol, omnpefeasercs Io dopwmyJe

12
ar = cpk (o + 30dyaxe) — 5, (339)
(LN
rlle ¢g U 1} — NPUHHMaeMule B COOTBETCTBHH C I.4.5;
£=(20—1200p) 103 (Ho He wmenee 8-103);
dyaxg — Haubonpmuil H3 JUAMETPOB XOMYTOB H OTOTHYTHIX CTEPIK-
Heilt, MMm;
hy — IpHHUMAETCST B MM;
Po — K03(hUIHEHT HAchlEeHUs 3JeMeHTa IomepedHoil apMary-
TYypoH, pasBHBL
Ho= Py, (335)
3Jlech [y — KO(M@UIUEHT HacblIleHHs 3JEMEeHTa XOMYTaMH
Fx
e =, (336)
thg — KO3(pOHLHEHT HACBIIEHUS 3JEMEHTA OTOTHYTHIMH CTepiK-
HSIMH
Fy
Bo="J— (337)
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rae 4y -— paccrodanue MeXy IJIOCKOCTSMH OTTHO0B, H3MEpeHHOe Mo
Hopmanu k HEM (puc. 106, a). [Ipu oxgnom oTrube 3a u
NPUHUMAETCHA PACCTOSIHUE MEXIY 3THM OTTrH6OM I TpaHbIio
omopel {puc. 106, 6);

ne@Q Ny

=2 95—
{ bh, ,25 o (338)
rae Q — papboJsibluas nofepeyiast CHIa Ha paccMaTplBaeMoOM y4acT-
Ke 3/EMEeHTA C TMOCTOSIHHBIM HACBIIlEHHEM nonepeyHoH

apMarypoii.
B6ansu cpoGOAHLIX ONOP paccMaTpUBAIOTCA CeYeHHs, PacIogo-
AeHHBIE OT 3THX ONOpP Ha PACCTOSIHHUM He MeHee Hg.
Pacuer npou3BoANTCA A1 KAaXKJOTO y4yacTKa C IOCTOSTHHHIM HACHL-
HIEHMeM MOMepeuHbIMI 1 HAKJOHHBEIME cTepyxkHusaMu (puc. 107).

—
g 3
/ N N
L N
7 N \\/%/x
. N KN .
5) 7’“3 1
U - o §
ANE-: G T
T 7 — . 7//'10| l
Puc. 106. PaccrosiHus Mexny Puc. 107. Pacnoaoxenue pac-
rionepeynoli apMaTypoH YeTHHX Ceuenuil /-1, 2-2

4 — MeXZY XOoMYTamil H orrudamuy;
f — MeKAY XOMYyTAMH, OTTHOOM H
I'Da”Hbio OIO0PbI

Jlonyckaercss yMeHbDIATh BeJMYHHY 4, B 1,5 pasa mo cpaBHeHHIO
¢ onpefenennodl mo Qopmyde (334), eca saeMeHT 3aapMHPOBAH NOIe-
PEUHRIMH CTEPIKHAME, HOPMAABHBIMI K OCH 3JEMeHTa, H NPOAOAbHLIMH
CTEePKHAMII TOIO XK€ JAHAMEeTDPa, PACCTABJEHHBIMH 110 BBICOTE CeYEeHHd
Ha TeX Ke PacCTOSHUSX, UTO W IONepevHble CTEPKHII,

13. KOHCTPYKTHBHBIE TPEBOBAHHA

13.1. KoHcTpyrpoBaHHe NpeRBapHTENbHO HANPSAMEHHBIX XKejeso-
OCTOHHBIX 3/1EMEHTOB DEKOMEHIYeTCs BBIIOJHSATH B COOTBETCTBHH C Tpe-
60BaHHAME HacTOSILleTO pasjea H raass 1.

13.2. Brifop pasMepoB u (OpPMEI CeyeHHs IpeJBAPUTEILHO Ha-
APAMKEHHBX 3JeMEHTOB IPOIN3BOJUTCH HA OCHOBAHHH IKOHOMHYECKHX
cooBpaxenull ¢ yYeToM 3KCIIYATAUHOHHBX, TPAHCIOPTHHX H MOHTAM-
HEIX TpeGOBaHHY, a TaKxKe YCJHOBMIl NPUHATOH TEXHOJNOTHH H3TOTOBJE-
#us. Ilpn 3ToM ceyer npefieqabHo OrPAHHYMBATDL UHCAO THIIOPA3MEPOB
¢BOpHBIX 5J€MEHTOB II 10 BO3MOMKHOCTH HX YKDYNHSATE.

13.3. Haumenblune pasMeprl CedeHMs S/eMEHTOB, €CAH OHH He
00ycJoBJIedbl pacyeToM HA HTPOYHOCTh MJAH HO OGPA30BAHHIC TPENHH,
TIPHHUMAIOTCS] HCXOJN § M3 BOSMOXHOCTH DaaMelleHHsi pcueTHOH pa6o-
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yefi 1 HEOGXOMMOH PACTIPENEJHTENbHON apMaTypul ¢ CoOMIOACHACM pe-
KoMenzannid nm.l13.8, 13.9 u 13.13.

13.4. Ouepranue 3JeMEHTOB PEKOMEHAYETCS NPHHHMATL C YYeTOM
crnocofa GeTOHHPOBAHIIA M KOHCTPYKUII omajyOxH ((hopwmbi).

Bo BHemHHX OCTpLIX yIVax Bo u3dbexaHiue oTKajdbiBaHusg OeTouna
pPeKOoMeHAYeTCd YCTPalUBaTh CKOChl HJIM 3aKpPYyIVIEHHS.

13.5. B cayyae, Korpa mo yc/aoBugM BponsBoAcTBa paboT, TpaHc-
[OPTHPOBAHLS HJIH MOHTaX»a He IIPeJCTaBJ/sICTCH BO3MOXKHBLIM BHINOJI-
HHTb  UPEeABAPHUTENbHO HANPHIKCHHYIO KOHCTPYKHUIO B BliJe LEJN0To
3JE€MEHTa, OHA MOXKET OLITh pacujieHeHa Ha OT/leJbHble OJOKH, KOTOpHE
CTHIKYIOTCSI Ha MecTe YCTaHOBKM. CThIKOBamHe IOJIXKHO OBITh OCYILECT-
BJIEHO CTaJBbHBIMH 3akKJAaJHBIMH JeTaksIMH.

13.6. Henanpsraemyio apmaTypy peKOMeHAYeTcs  IIPEeHMYLLecT-
BEHHO NPOEKTUPOBATH B BHAE aPMATYPHBIX H3JENIH: CeTOK, MJAOCKHX
H [POCTPAHCTBEHHBIX KapKacoB — C MPIMEHEHHeM JJS COeJIHEHHS
CTepKHeH KOHTAKTHOH CBapKM — ToueuHoil H CTeikoBoi. Ilpn sTom
IPOKOJIBHYIO HAMPAFAeMYIo apMarypy 3aBOJAT BUYTPhH MPOCTPAHCTBEH-
HOT'0 Kapxaca I 3aKPelJsiloT B 8aXBaTax HATSXKHBIX yCTpolicTB 6es coe-
AUHEHHs ¢ MOIEepedHod apmaTypoil.

PekomeHnpyercss apMmaTypHble H3JelHsS MaKCHMaAbHO YKPYNHSATH
C yYeTOM BO3MOXKHOCTH HCIOJb30BaHHS CepHliHO BBEINycKaemoro o60-
pyROBaHHA I/ apMaTypPHOTO IPOH3BOACTBA, & TaKxkKe COOPHBIX KOH-
AVKTOPOB I IWAGJNOHOB.

13.7. HeobGxopumo crpemiThess K YHHQIIKALHH apMatrypbl H 3a-
KJMaAHEIX feTajell B OTAeAbHBIX KOHCTPYKLHAX, HeOGOJBIIOMY KOJH-
YeCTBY PABHEIX MapoK M AMaMeTPOB CTajli, THIIOB apMaTypPHBIX 3JeMeH-
TOB — CETOK Il KapKacoB, 1IAroB IPOJOJbHEIX If TONIEPEYHEIX CTepIKHeH.

SAIIITHBIM CJIOM BETOHA

13.8. Toamuuy 3amuTHOTO CJO0A GeToHa DPEKOMEHAYeTCsA Mpil-
HEMAaThk He MeHee! /IS IPOJOJbHOI pabouell HanpsraemMol cTepxKHeBOI
apmaTyph Gea axkepos 1,5d u 40 Mm; Aas nponodabpHoii paBoueil HeHa-
npsraeMoil apMatypsl 30 MM; JIa pacnpenesHTeNAbHON apMaTyphl H XO-
MyTOB 20 MM.

Toamuny 3amuTHOTO cja0sd GeToHa B XKese300eTOHHLIX KOHCTPYK-
IHAX MOPCKMX THAPOTEXHIHYECKHX COOPYKEHIH peKOMeHAYeTcs TnpH-
HHMAaTbh He MeHee: JJIs paGoded [PoJoiabHOI H NOllepeyHOH apMaTypbl—
B0 mM; Anst pacnpefeNHTebHON apMaTypsl H XoMyToB 30 MM.

Has cOopHBIX Keae300eTOHHLIX 3MEMEHTOB 3aBOACKOTO H3TOTOB-
JIEHUSI TOJIIIMHA 3allUTHOrO CJOS MOXKeT OBThb yMeHblueHa Ha 10 MM
NPOTHB YKAa3aHHBIX Bbillle BEJHYHH.

13.9. Tonmuua 3aMUTHOTO cjosi 6eTOHa Yy KOHLOB IpejBapHTENb-
HO HAaIPAXKEHHBIX 3JEMEHTOB Ha yvacTKe 30HB Aepefaud HalpsaKeHuH
(cM. 1.9.18) gosikHa cOCTaB/ATh HE MeHee: JJd HanpsAraeMoll apMaTyphl
kaaccoB A-I11p 1 A-1V 2d, paa Hanparaemoi apMaTypsl Kaacca A-V 34,

Kpome Toro, ronmuHa 3alIBTHOrO cJosl 6eTOHA Ha YKa3aHHOM
yyacTKe JJIMHBI 3JeMEHTA AMAS HanpsiraeMof apMaTyphl He3aBHCHMO OT
KJgacca K JuHamMeTpa AOJKHA OblTh He MeHee 40 MM.

Jlonyckaercs samuTHBIE CJI0R GeTOHAa AN CedeHHI Yy ONOpPHl NMpH-
HHMaTb TAKHM e, KaK JJisi CeYeHHH B mpoJere JJs NpeABapHuTe/]bHO
HanpsiKEHHBIX JEMEHTOB ¢ coCpefoToueHHOoN nepefadell OMOPHBIX yCH-
JHH NPH HAJUUWH CTAIBHOH ONODHOH JAeTadM H KOCBEHHOH apMaTypbl
(cBapHBIX IONEpPeYHHIX CETOK MJAH OXBaThBAIOIHUX IPOJCJBHYIO apMa-
TYPY XOMYTOB}.
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13.10. B noaeix s71eMeHTaX KOJbLEBOI'O MJAH KOPOBYATOTO CeueHHs
pacCcTosiHHe OT CTepKHell MPoJONbHOM apMaTyphl 1O BHYTpeHHeH IO-
BEDXHOCTH O€TOHA HOJIXKHO YIOBJNeTBOPsTh TpefoBanusam n.13.8.

13.11. das KOHCTPYKUHH, paGoTaomHX B arpeccuBHBLIX cpejgax,
TOJILHHY 34LUTHOTO o5 6eTona cjiejyeT Ha3HayaTb ¢ yueToM TpeGoBa-
uuft raass CHull 11-28-73%.

MHHHMMAJIbHBIE PACCTOSHUA
MEXNY CTEP)XHJIMH APMATYPHI

13.12. PaccTosiHHSI B CBeTY MEXAY CTEPXKH AMH apMaTyphl O BHI-
coTeé M IHPHHE CeueHHS MNOJIKHBl obeclieuuBaThb COBMeCTHYIO paGoTy
apMaTyphl ¢ 6eTOHOM M Ha3HayaThCs ¢ yueTOM yA0OOCTBA YKJIALKH H YII-
JoTHeHUs GeToHHOM cMecH, a TakKe C YUeTOM CTelleHH MEeCTHOTrO 06KaTH
GeroHa, raGapHTOB HaTsSXHOTO 06OPYAOBaHHSA (AOMKDATOB, 3aXUMOB
H T. Il.) H KOHIEBLIX TeXHOJOIHYeCKHX aHKePOB Ha CTepxKHAX {cM.13.15)

13.13. Tlo ycnoBHi0O GeTOHHDOBAHMS PACCTOSIHHS B CBETY MEXIY
OTAENbHBIMH CTEDXKHSIMH NPOAOJbHOA HeHampsATaeMod M HanpsraeMoi
apMaTyphl, a TaKikKe MeXAY NPOJOJbHBIMH CTePIKHSAMH COCEXHHX IJIOC-
KUX CBAPHBIX KapKacoB JOJIKHB NPHHHMATbCS He MeHee HaHGOJAbUIEro
JHaMeTpa CTepXKHS, a TaKxKe:

a) ecll¥ CTePKHH NpH GeTOHHPOBAHHYM 3aHMMAIOT TOPH30HTAJIbHOE
IJIH HaKJAOHHOE MOJIoXKeHHe — He MeHee: JJsl HHXHeH apmarypbhl —
25 MM B 114 BepxHell apMaTyphl — 30 MM; IPH PACHOJIOKEHHH HHXHell
apmatypol GoJiee yeM B JBa Psifia 10 BHICOTE PACCTOSHHS MEXLY CTEpPXK-
HMH B FOPHSOHTaJbHOM HANpPaBJCHUY (KPOMe CTepKHell JABYX HHXHHX
PAJIOB) ROJXKHBI IIPHUHMMAThCSl He MeHee 50 MM;

6) ecnu cTepxHu TmpH Ge-
TOHHPOBAHHH 33aHUMAIOT BEPTH-
KaJbHOE IIOJIOXKEeHHe — He Me-
Hee 50 MM.

B asjementax ¢ 60JbHINM
HAChIIEHHeM apMartypodl  HaH
3aKkJaJHbIMH JeTalsiMH, M3TO-
TOBJIIEMBIX 6e3 npHuMeHe-
HUs BUOPOMJIOMANOK HMU BHG-
pPaTopoB, YKpPenJeHHHX Ha ola-
Jay6Ke, MOJXKHBI INpeaycMaTpu-
BaTbCH 30HBl, T[Ae CBOGORHEIE
pPaccTOSIHKA B CBETY MEXAY ap-
MaTyPHBEIMH CTEDPXHAMH COCTaB-
JSAI0T He MeHee 60 MM 18 Inpo-
XOXJACHHUS MEXJy apMaTypHBIMH
CTEPXKHSMH HAKOHEYHHKOB IJIy-
G6HHHBIX BUOPATOPOB, YNJIOTHSIIO-
muXx GEeTOHHYIO CMeChb; paccTos-
HHe MEXJY TaKHMH 30HAaMH, a
TakK¥Ke HX yjajeHue OT TIpaHeh
ajeMeHTa JOJXHO ObTh He Go-
aee 500 M.

Puc. 108. AHKepsl TeXHOJOTHYECKHe

a — BLICAXKEHHast TOJMOBKa, 6 — of:katasd waiifa; 8 — NMPUBapeHHEIE KOPOTHI«
my; 1 — cTePeHb; 2 — BpICa)keHHas ToJoBKa; & — onopHas maiba; 4 —
ob6:xkartaa maiba; § — KOPOTLIUK
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AHKEPOBKA HAIIPJTAEMOW AP MATYPHI

13.14. Tlpu npuMeHeHHH B KayecTBe Hanpsraemoil pabouei apMaTyphl
IO psIY€KaTaHOH CTePIKHEBOH apMaTyphl NePHOMLNYECKOTO npodnis, HATs-
rupaeMod Ha ynopbl, u cobmiofeHun tpeSoanuli 1. 13.31 ycranoBka
NIOCTOSIHHBIX QHKEPOB y KOHIOR 3JieMeHTa He TpebyeTcs.

13.15. Bpemennbie TeXHOJNOIUYecKHe aHKepH JIJsi CTepXKHeBoll
apMaTyphl peKOMEHAYeTCS NpPUMEHSTh CAeAYIONHX THIOB:

B BHJle BLICaXKEHHBIX ToJoBOK (puc. 108, a);

B BHJe 06xkaThix waib (puc. 108, 6);

B BHJE NIpHMBapeHHHX KopoThluwel (puc. 108, 8).

[aGapHTEl aHKePHLIX YCTPOHCTB AOAKHBI YUHTHLIBATLCS OPU Ha3Ha-
YCHUM PacCTOSHMH MEXAY OCSIMH HATATHBAEMBIX CTepIXKueli.

ITpumeuanne. [IpuBapsa KopoThilled K dapMaType YyIpoy-
HeHHOH BHITS2kKOII (kmacca A-111B) jponskna mpou3BOAHTLCH A0 €€ Bbl-
TS KKH.

AHKEPOBKA HEHATIIPAFAEMOI APMATYPbI

13.16. JlpojosnbHble CcTepKHH pacTAHYTOH Il cXaTofi HeHanpsirae-
MO apMaTypbl HOJIKHBl ObITh 3aBeJeHbl 3a HOPMaJ/JbHOE K MPOLOJNbHON
OCH 3J€eMEHTa CeYeHHe, B KOTOPOM OHH YUHTRIBAIOTCSI C NMOJIHLIM pacyeT-
HBLIM CONPOTMBJEHMEM Ha JIHHY He MeHee [y, ONpeAe]seMylo TO
doprnyne (195):

R; \
la, g = (ma H _‘zg;_' + Aha. H) d,

HO He MeHee [y.y=MAa.p; d, TAe SHAuEHHS Mgy, ANa.yg, ¥ Mgy, a
TaKXe JOTyCKaeMble MHHHMAaJbHBlE BeJHUMHBl 3.y ONpEREsIOTCA IO
Taba. 47. Tlpu 3TOM [JARKHE apMATYPHBIE CTEPXKHHU [OJIKHBI OKal-
YHBAThCSl KPIOKaMH HJH KHMeThb NPUBADEHHYIO NONEpeuHyi0 apMaTtypy
o JJlHe 3ajeNKU.

Ecau BRoML aHKepyeMbiX CTepxkHeli o6pa3yIoTcst TPewUHbl OT pac-
TSIXKEeHHS OeTOHAa, CTEDXKHH [OJKHBEI OBITh 3ajeJaHEl B CKATYIO 30HY
ferona Ha MIHHY la.y, onpeleasiemylo no dopmyae (195).

Ecin ankepyeMble CTEPXHH IIOCTAaBJEeHB ¢ 3aIacoM IO ILiOIiaju
CeUYEeHHS MPOTHB TpebyeMoH pacdeToM IO NMPOYHOCTH, NIPH ONpeleNeHu
la.g mo dopmyae (195) sauavenus R, peKOMeHAyeTCss YMHOXAaTh Ha Be-
JHMUYUHY, PABHYIO OTHOIUEHHIO HEOOXOLUMOH O pacuery WU pakTHYeCKON
NJIoWanell CeueHHA apMaTtypHl.

Ilpr HeBO3MOMHOCTY BEHIIOJHEHHS 3TEX TPeOOBaHHH JOJXKHBI OHITL
NPUHATH MEPHl IO aHKEPOBKE NDOJOJNLHLIX CTepHKKHel AJs obecneyeHus
HX PaboTHl € MONHLIM PacyYeTHbIM CONMPOTUBJEHHEM B PacCMaTPHBAEMOM
ceyennll (NocCTalloBKAa KOCBEHHOHW apMaTypel, IIpHBapKa X KOoHLam
cTepihel aHKepYIOHHX NMIAaCTHH HAH 3aKJIaAHBIX Jeranel, oTrub aHke-
pyz}umx cTep:kHelt). Tlpu atoM BesnuuHa [ly.4 JOJAKHA OBIThL He Melee
10d.

NPOOOJIBHOE APMHPOBAHUE 2JJEMEHTOB

13.17. Yacts npoloabHoil paGodell apmaTyphl 3JeMeHTa HOMYCKa-
eTcs NpHMEeHSITb 6e3 NPeABapHTEeAbHOTO HAIPSIAKeHHS, eCaH IIPH 3TOM
YJIOBJETBOPSIIOTCST TPEGOBAHUS PacuyeTa Mo TPEIU[HHOCTOHKOCTH B 1o Ae-
dopmauusim.

13.18. HuameTp apmaTypul H3 YCJIOBMS JOJTOBEYHOCTH THAPOTEX-
HHYECKUX COOPYIKEHUH peKOMeHAYeTcst NPHHHMATE: IS paGouel cTepxK-
HeBOH apmaTyphl U3 ropsiuekaTaHOfl cTajW, a TaKXKe IJs pacnpenesu-
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TeJIbHOII apMaTyphel H XOMYTOB — He MeHee 10 MM; ans cnupadell u aas
pacnpeRCJAHTCABHON apMaTyphl KapKacoB H CETOX BA3AHBIX ARGO M3ro-
TOBJIEHHBIX C DNPHMEHEHHWEM KOHTAKTHOH CBApPKH ~-— He Melee 6 MM.

13.19. CrepxHeBYI0 Hanpsraemyil apuatypy B peGPHCTHIX 3Je-
MEHTAX PEKOMEHJAYETCS pacnosaraTb, Kak DPaBRJO, IO OCH KaxkAOro
pe6pa 3JeMeHTa HJAH CHMMETDHYHO ell.

13.20. CoegnHeR¥e 1O JJHHE 3aTOTOBOK ApMATYpHBIX CTepikHedl
H3 ropayekaraHod craju nepHoguyeckoro npoduiast guamerpon 10 mm
1 6oJiee, KaK NPaBusIo, NPOU3IBOAKMTCS C DPUMEHEHIIeM KOHTAKTHOR CTH-
KoBOll CBapxw.

Ipu orcytersun ofopyloBaHus AJs KOHTAKTHOI CBapKH J0nyCKa-
eTcsl IPHMEHITh AYIOBYIO CBapKYy.

CrepyxHu apMaTypsl, yIpodyeRHbie BHTAXKKOIT (kiracca A-111B), neo6-
XOIHMO CBApPHBAThL AQ BHITSKKI.

CBapubie CTBIKH PacTsiHYTBHIX CTeprHefl He PeKOMeHAyeTcsl pacno-
JgaraTb B MecTaXx HauOOJBIIIIX YCHAHI.

13.21. Tlpusapka H npuXBaTKa K HATYHYTOH apMarype Kakux-iuso
Jetajiell He JonmycKaloTCH.

[Ipuseuadue IrorpeGoBanie He pacHpoCTPAHIETCS Ha NpPIl-
Bapky JeTajeli K KOHIAM Hanpsaraemoil apMaTyphl, BLICTYIIAIOMMM U3
Li3JleJIs, LocJe nepefduy YCHalis 06%aris Ha 6eToH.

13.22. B wusruCaeMpiX sJemMeHTaxX TPH BBEICOTE CeueHiis GoJjee
700 MM y BOKOBBIX Ipanell JOJ/IKHE CTaBUTBCA KOHCTPYKTHBHLIC HpO-
JOJIbHBlE CTEPMHH C paccTOsIHHeM MeXJy HUMH N0 BBlCOTe He GoJlee
400 MM ¥ nJaomaablo cesenus ne menee 0,1 % niomanu ceuenns Gerona
C pasMepaMi: nNo BBHICOTe 3JieMeHTa — paBHbIM PacCTOSAHHIO MEXKIY 3TH-
MU CTEPIKHAMH, @ N0 IIHPHHEE 3JeMeHTA — DABRHBIM NOJOBHHE LIHPUHBI
pebpa snementa, Ho He Gosiee 200 mMM.

13.23. IlposoabHylo HeHANpPATaeMyl) apMatypy peKoMeHAyeTcs
pacinoJgarars 6auxe K HAPYXKHbIM HOBEPXHOCTAM JICMEHTA Tak, YTOORI
nonepegHas apMarypa (XOMYTH) OXBAaTHBaJa HanpsraeMyio apMmarypy.

13.24. OtmepcTusi 3HAULTENBHBIX PpasMepoB B KeJe300eTOHHBIX
NJAHTAaX JAONIKHL! OKafIMASITbCH JONOJHHTEeNbHOI apMaTypoil ceiueHueMm
He MeHee ceueHHs paboueil apMaTypsl (TOTO XKe HanpaBJeHHS), KOTOPas
Tpebyercsi NO pacyeTy IJINTH KAaK CIJOIIHOM.

Heboubiupe orBepeTyHst B Keae300eTOHHBIX JIeMEHTAX CJelyeT pac-
noJjaraTh B Npepesax sueek, apMATYPHEIX CeTOK K KapKacoB Tax,
uTOOBl He HYXKHO ObLIO Nepepe3aTh apMarypy H BBOAHTH JAONOJLHTENb-
HOe MeCTHOE apMUPOBAHHE.

[MOMMEPEYHOE APMHWPOBAHIHE 3JIEMEHTOB

13.25. ¥ Bcex moBepXHOCTel Kene306€TORRBIX JEMCHTOB, BOJNSH
KOTODPBIX CTaBHTCSI NPOAOJLHAS apMaTypa, AOJIKHA [IPEeAYCMaTPUBATLCS
TaxiKe NonepeyHasl apMaTypa, OXBaTHIBAIOMIS KpaliHlie NPOROJbHBIC
crepxkHH. IIpH 3TOM paccTOAHHA MEXAY [ONEPCYHBIMH CTCPIKHSME
Yy Kaxnaci NOBePXHOCTH 3JIeMeHTa AOMMHE OblTh He Gosiee 500 MM 1 He
Gosiee yABOECHHOH IUMPUHLI TPAHH 3SJAEMEHTA.

Bo BHCIECHTPCHHO-CXKATEIX 3JEMEHTAX, apDMHUHPOBaHHEIX LEeHTpAJb-
HO-PACNOJOXKEeHHOH HanpsiraeMoll npozoJpHo# apmartypofl (Hanmpumep,
B CBasX), NOCTAHOBKA NonepevyHoll apMatypsl He Tpefyercsl, CCad co-
POTHBIEHIe JeHCTBUI0 mONepednslX ciit ofecreynsaertess ONHUM 6eTo-
HOM (T. e. BumoaHsieTcst TpeSopanue m.1l.44).

13.26. Bo BHemeHTpeHHO-CKATHIX JHHEHHBIX 3JIEMEHTAX, a4 TAKMKE
B oxatofi 3oHe HArubaenbiX H/CMEHTOB NPH HaJAHYIH YYMTHBaeMOH
B pacyeTe CxKaTOH MPOJOILHON apMaTyphl HeHanpsaraeMo# npH Ra.q <<
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<4000 xre/cm? nin Hanpsraenoft ¢ nanpsixkeHieM 0>0 XOMYTh AOMK-

KBl CTABIIThCS Ha paccTosunu He Gosee 500 MM W IIpH BA3aHBIX Kapka-
cax He Gosee 15d, a npu cBapHuX He Goaec 20d, rne d — HanMeHbluuil
JAMAMETD CHKAT bIX NPOROALHEIX cTepkued. [Ipn 3Tom KOHCTPYKIUS no-
HepedHol apharTypsl JoJKHA O6eCHeyHBATh 3aKpeMJIEHHE CXKATHIX HpOo-
DONbHBIX cTepziHell 0T MX G0KOBOro BhlllyulnBaHHS B JloGoM Hanpas-
JIEHHUH.

Ecan obinee HacbIllieHlie 2/eMeHTd MPOAOABHOH apMaTyphl COCTAB-
ager Gosee 3 Y, XOMYTLI ZOJMKHLI YCTAHABJHBATBCS Ha PACCTOSHMIL
He Gojee 10d n He Gosee 300 mum.

ITpu nposepke cobmworenus TpeboBaHnil HACTOSIErO MYyHKTa IPO-
JOJILHEIE CXKAThle CTEPIKHI, He YUHTHIBAEMbIE DacyeToM, He JOJKHBI MpH-
HHMAaTbCH BO BHAMAHHE, €CAM AHAMETP 3THX cTepikHell me HpeBHIIaeT
12 MM ¥ He GoJsiee MOJMOBHUEBI TOJIUHB 3A3IUTHOTO CAog OeToHA.

13.27. CooTHoUIeHNe AHAMETPOB NONePedHEX H NPOJOJbHEIX CTePHK-
Hell B CBAPHBIX KapKacax M CBapHEIX CETKAX YCTAHABJAHBaeTCs U3 yc-
JIOBHSI cBApKil (cM. npHa. 13).

JramMeTp XOMYTOB B Bf3aIEIX KapKacaX NPHHHMACTCS B COOTBETCT-
s ¢ m13.18.

13.28. B Gankax 1 pe6pax Brolcotoll Gomee 150 MM joana Beerfa
YCTAHABJIUBATLCS BepTIKadbHAsS! NONCpPeUHas apMarypa.

B cn/olrHbIX IJIHTAX, a Takke B 0ankKax 1 pebpax Bricoto 150 nim
¥ MeHee AONMYCKAaeTCsl NONEPeUYHYI0 apMaTypy He YCTaHaBAKBaTh. lipH
TOM JOJAHBI ObITh ofecrnedeHn TPeOOBAHHUs pacuera corgacHo m.11.51.

13.29. Paccrositnme mMexAy BEPTHKANbHBIMH IMONEPEUHEIMH CTEpIK-
AAMI B 5JEMEHTaX, He HMMEIOWHUX OTOTHYTOR apMaTryphl, B CaAyuasx,
Korja nomuepeunas apmarypa Ttpebyercs no pacdery Janbo no  KoH-
CTPYKTHBHBIM COOOpakKeHUsiM, YKazaHueiM B 1.13.28, DOJAXKHO NpUHH-
MaThCA:

a) Ha IPHUOINOPHBIX yuacTKaxX (paBHBIX DPH paBHOMEPHOH Harpys-
ke 1/4 nposera, a npu COCPEIOTOUEHHBIX HATPY3KAX —— PACCTOAHHIO OT
onopn A0 Gauxalimero rpysa, HO He meHee 1/4 npoaera);

npu BrCOTe ceneHust A<{450 MM — He Gonee A/2 1 He Gosee 150 Mu;

npi Beicote cedenust A>>450 MM ~— He Goaee “/; 1 e Gosee 500 Mar;

6) Ha OCTaJbHOH YacTH mpoJseTa NPH BoicoTe cederns A>>300 My —
we Gosee 3/4h u me Boaee 500 M.

13.30. B siementax, paGoraomux Ha n3rnbé ¢ KpyveHilem, Bs3a-
HBlE XOMYTbl JOJKHEL OBITb 3aMKHYTHIMH C NEePenyCKOM HX KOHLOB Ha
30d, rge d — nmameTp XoMyTa, H MpII CBAPHBLIX KapKacax Bce morepey-
Hble CTePAKHH 00OIX Hanpas/JeHHi JA0AXHbI OBbITb NPHBAPEHBl K YIVIO-
BBIM IIPOJOJBLHEBIM CTEPIKHAM, cOpasyst 3aMKHYTHI! KOHTYD.

APMHMPOBAHIIE KOHIIOB
TIPEJABAPIITEJ/IBHO HANPAKEHHBIX 3JIEMEHTOR

13.31. Y KOHIOB npeJBAPUTENABHO HAIDPSIKEHHBIX SACMEHTOR JOJXK-
Ha ObiTh YCTAHOBJEHa AOMNOJHHUTe/IbHAs IOIepeuHas apMarypa (csap-
Hble CeTKll, OXBaTbiBAKOIIME BCE NPOAOJBHBIE CTEDIKHH apMaTypbl, XO-
MYTH 1t T. . ¢ maroM 5—10 cm) Ha AAHHE yuactka He meHee 0,8 [n.y
{cm. 1. 9.18) B He menee 20 cMm.

IIpu aToM, ecnm HampsiraeMast NPOROJbHAs apmarypa y TOpUOB
9JeMeHTa DAacHoJaraercsi COCPEJOTOYEHHO Y BepXHel W HIHell rpa-
Hefi, HeoOXOANMO NpelyCMaTPHBATb Ha KOHIEBBIX Y4YacTKax nomepey-
HYW apMaTypy (He YUHTHIBaeMylO B pacueTe Ha MOMepeyHble CHILL),
CyMMapHOe 3HaueHIe KOTOpOfl B COCTOSHHH BOCHPHHATD:
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B KOHCTPYKIMAX, HE DPACCURTHEACMEIX HA BELHOCAHBOCTh,—20 % ;

B KOHCTPYKIHAX, PACCUHTBIBAEMBIX HA BEIHOCAHBOCTL, — 30 % yemnnda
HaTAXeHHs B MNPOROJABLHON HampsiraeMofl apMatType, pACHOJOXKeHHON
Yy OAHOfl Ipany ceYeHHA, C YUETOM IepBLIX MOTEpPD.

CynmmapHasi NAOCIAAR CedeHHsT AOTOJIHUMTENbHOH HONepedHoll ap-
MATYPEL Onpefensiercad N0 GOpMyJan:

a) LIsi KOHCTPYRUHH, HE pACCYUTHIBAEMBIX Ha BLIHOCHHBOCTD,

B O,QFE(_iL)_ (339)
X. 0= Ra < 3
6) mast KOHCTPYKLN{I, pacCYHTHIBAeMBIX HA BBIHOCJNBOCTD,
Fen = ﬂ%’{ﬂv_’ (340)
rie Fy — Goasluas u3 miowmagell CeYeHH S HanpsiraeMoi HpO}luOJleOﬁ
apMaTypbl, PacnosoReHHOH BHYTPH XOMYTOB Y OAHON rpaHi

cedeus;

0y DPHHIMAETCS € YYeTOM moTepb no nos. 1—4 raba. 50.

13.32. JonoaHWTeNbHYIO TOMEpPeyHyio apMarypy PpeKOMeHIyercs
NPeAYCMaTPUBATE B BUAE CBAPHBIX 3aMKHYTHIX XOMYTOB H3 apMaTypHOH
cTanl yiepuoamndeckoro npoduis kaacca- A-IT nan A-II1.

Ecam 13 yciaoBua OmIpaBus 2JeMEHTa Ha €ro KOHILEBOM YyUACTKe
yCTa HABJAUBAIOT CTJbHYIO OMOPHYIO IJIHTY, ClIelyeT COCANHSTb C HeH
JONIONHATENBHYIO TONEPEeYHYIo apMatypy CBapKoOh.
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HNPHJIOXKEHHE 1

NPEAEJLHO JONYCTUMBIE NPOIrMBbD!
3JIEMEHTOB )XKEJIE30BETOHHbIX KGHCTPYKI{HUHA

TlpefieabHo no-
DyeMeHThl KOHCTPVKUMH HYCTHMLée 1POri-
Bl
. ITonxkpanoBble Galki Opi KpaHax:
a) pyuHBIX /500
6) 3MEKTPHUCCKUX 1/600
2. SnemenThl MePeKPHITHS C NVICCKIM ITOTOJIKOM 1
IEMEHTHl TIOKPBHITHS NMPU NpoJerax AJIHHOH, M:
a) <6 /200
6) 65 (K75 3 o
B) [>7,5 /250
3. DreMeHTHl NEPEeKPHITUS ¢ PeGpHCThIM NMOTOJKOM H
3JIeMEHTHI JIECTHHIL NPH NpOJieTax AMNHOH, M:
a) I<<b 11200
6) 5L I<< 10 2.5 cM
B) I>10 1/400
4. HaBecHpie creqoBple TaHea# (NPl pacuere U3
TJIOCKOCTH) TIpH rrpoJerax IJHHOH, M:
a) <6 /200
6) 6 I 7,6 3 o™
B) [>7,5 1/250

Mpusmevanus: 1. [Iag KOHCTPYKIHE, He NPeLyCMOTPEHHLIX Ta6-
Jaunef, BeTHUMHB! NPEAGNBHO JONYCTHMBIX NPOTHOOB YCTaHABJIHBAIOTCA
B COOTBETCTBHH CO CleUManbHbiMK TPeSoBaHMSAMH, HO IIPH TOM OHH He
ROJKHE npeswiath 1/150 npodera anementa M 1/75 BhLIETA KOHCOJI.

2. Tlpudsato [ -~ npoger GaioK HWIH TUIMT, LS KOHCOJMCH NMPHHUMAIOT

==2[;, rlle [y — BBIJIET KOHCOJH.
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OCHOBHBIE BUIADBI APMATYPHBIX CTAJIEH U OBJIACTH UX NPUMEHEHH S B )XEJE30BETOHHbIX

ITPHJIOKEHHE 2

KOHCTPYKUMSAY B 3ABUCUMOCTH OT XAPAKTEPA HATPY30K Y PACUETHOU TEMHEPATYPbI

i Harpysku
CTATIYRCKHE AHHanHyecKie 11 MHOIOKpatHo
NOBTOpSAOIUlecs
YEeRORUS PKCONYATannn KOHCTPYKILHH
3 Juanerp, . ¢ ' 1B
M ATV o) Mapka CTanu b HA OTKPBITOM BO3JAYXE H B x HA OTKPBITOM BO3JyXe |
Bujg apMaTypal IS p MM g HeOTAMAUBACMHX BAHMNY npn; 24 HEOTAIANBIEMBIX 3Aanusx TNPH
s pacueTHOH TeMiteparype, °C P pacuetTHOH TeMMmeparTy pe, C
Z = a
3 = —~ + ' . .
5 % . : & & =X = O 2@ D |R2
3 EX | 2EQ|RSE 920 Ee|GREL| BT | 228 |RFES jvwEgfe~ESE
g EE | [B2[[1BA|] 1821124 5 | I2A|112a|l 1241188
. : > = : o= v oz olrow gl
a o | GQES|SQECIEREL|IGREE] o [ Sad|oxElloaRloqne
CrepKHeBas Io- A-I | Cr3cn3 6—40 + + 4+ -+ 41 L + _ . —
psueKaTaHas Cr3nce3 6—40 L + 4 — — 4 - — — —
raajgkas Cr3xn3 6—40 -+ -+ _ - - + -+ — _ -
(I'OCT 5781—381) BCr3cn2 6—40 —+ + —+ ~+ -+ + - + I+ -+
BCt3nc2 6—40 —+ + 4 — . + -+ + _ —_
BCr3rn2 6—40 - -+ _ — — = 4 —_— — —
BCr3I'nc2 6—18 + 4+ - + b1 i -+ - -+ N
Crepxnesas ro- A-1T | BCr5cn2 10—40 + -+ 4 IR TR B B 4 RIS B —
pAvYeKaranas Te- BC1bnc2 10-—186 4+ 4 4 41 ) — + + -1 —
PHOINUECKOrO BCrbnc2 18—40 £ .t o o . + 41 — - —




€62

npodusst A-I1 | 18T2C 40—80 + -+ + + + |+ + + + +1
(TOCT 5781—81) | Ac-II | 10TT 10—40% | 4 | 4+ | 4+ | + | + | + | + + |+ | +
A-111) 35T'C 6-—38 -+ -+ -+ 41 — + + Y _ .
25I2C 6—38 -+ -+ + -+ -1 -+ -+ + S+ —
A-1V | 80C 1018 | - + - | — — | + — — — -
20XT21L 10—22 -+ + -}-2 2 L R
A-V | 23XaraT 10—22 -+ -+ “+2 | -+ + 42
Crepxkpesast To- A-T11 | 35IC 10—40 - - -+ -+t — - -+ 41 — —
pAYeraranas ne- 2512C 10—40 -+ - - + 41 - -+ + 1 .
PHOJMNIECKOTO
npoduIs
(I'OCT 5781—S81)
Crepxuenas, yu-  |A-11Is| 35I'C 10—40 -+ -+ — — — —+ — . . .
POYHEHHAS] Bbl- 2512C 10—40 + -+ -+ — —_— - 4 — - _

THAKKOH Nepuo-
JIMYECKOro npo-
P
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 podorncerue npuan, 2

Harpysku
CTATHYEC KUE AHIAMIIYeCKHEe H MHOTOXKDATHO
HOBTOPSIOUIUECS
YCnoBHA SKCIAYaTaHE KOUCTPYKUUH
Z ,
. - . ua . )

B4 apMaTyphl & Mapxka crann A ;{l\:{e'rp, ~ Ha OTKDBITOM BO3ZYX€e H B % Ha OTKPBITOM BO3AYXe Ii B
. ; HeOTaNJIHBaeMblX ghaHUAX npu; A HEQTANJHBAaeMbIX 3A4HIUAX TIPH
g g pacueTHoOii temneparype, °C o pacueTHOIl Temneparype, °C
o s 1 g
S =, | = . . .

B & Orne [P0t owi oo s 5 ¥ Oma lcodalow 0o =
by EE ®5 2 mw?%vmggmmgg E;'i_ o2 mﬂ*;gq-mggm(\rg
£ €= | |82|118al 1848|1188 &= | 1282|1184l !8a]112%
e °F | oo |roSdleoif|roisg! °F | eS2c|eoid|eosd(roxg

Mo Hpb O e|OCRa O e oo Caprp |OHar|OCHnp|OHRe e

. - _ _ 1 ! .
Obwikuoentias Bp-1 3—5 | + | + | + | + |+ + o+ ] ) A
apMatypHas

IPOBOJIOKA Te-

PHUOAIIUECKOTO

npoguas (FOCT

6727—380)

1 Jlonyckaercss NMPHMEHSITh TOJBKO B BS3AaHBIX Kapkacax H CETKax.
2 CrnexyeT IPHMEHATh TOMBKO B BHJIE LEJbIX CTepikHell MEPHON JJAHMHLI.
3 ApwmarypHas cranb kaacca Ac-I1 (aas ceBepmmix pakionos) mapku 10T, amamerpon 3640 MM mocTaB/sieTcst 1O COT-

JIaCOBaHUIO C HM3TOTOBUTEJEM.

ITpumewanus: 1. 3HaK «|-» O3HAUAET «IONYCKAETCs», 3HAK «—» O3HAUAET «HE JONYCKAeTCsy.

2. 3a pacueTHyO TeMnepaTypy NPHHHEMAaeTcHl CPefHAS TemmepaTypa BosayXa Haubosjee XONONHOH NMATHAHEBKH, MPU KO-
TOPOH KOHCTPYKUMH 3Kcmayatupyiorcss corntacHo raase CHull 1o crpouTesqbHOH KJAHMATOJIOIMHM H Feo(pH3HKe.

3. B nmauHoil TabiMue K MITHAMHYECKHUM OTHOCSTCS HATPY3KI, €CayM JAOJIsS 3TUX HAarpysOK IPH pacyeTe KOHCTPYKIHH 1O
mpoynocTH npesbliuaet 0,1 craTiyecKol HAarpys3kM; K MHOTOKDATHO MOBTOPSIOUMMCS Harpyskam — HArpy3KH, NPH KOTOPHX
KO3pGhHIHEHT yCiaoBUE paGoTel m, onpegensensii no gopmyne (157) nacrosmero PykosopcTBa M/In mo Taba. 25 IJ1asbl
CHuIT 11-21-75, me Hblue egpHuIbL. L

4. KauecTso ynpouseHHON BBITSKKON apmaTypHo# cramu kaacca A-IIIB persiamentupyerca npmi. 2 «Pykosoxcrsa
0 TeXHOJIOTHH H3TOTOBJAEHHs NPelBapHTENbHO-HANDSKEHHBIX KeJIe300eTOHHBIX KOHCTPyKUui» (M., Crpoimsaar, 1975).
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NPHIOKEHHE 3

OBJIACTb NPUMEHEHHS YIJIEPOJHCTBIX CTAJIER AJISt 3AKJIAJHDBIX AETAJIEM )KEJE30BETOHHBIX U
BETOHHBIX KOHCTPYKUUH

XapakTepucTinka 3aKJaAHBIX
Aertageil

Kunace ctanu

PacueTHass TeMmepatypa 3KCMJAYaTalluKk KOHcTpykuni, °C

L0 MuHYc 30 BKJIKYHTENLHO

oT MuHYC 30 10 MuHyc 40 BKAOYHTEAbHO

MapKa cTanun
(no TOQCT 380—71%)

1. PaccunrniBaemble Ha

C 38/23

TOJMO(HHA IpOKAaTa,
MM

Mapka crtaau (1o
IFOCT 380—71%)

TOJUHEE npoKara,
MM

BCr3kn2 4—30 BC13nc6 4—25
YCHJIUS OT CTATHUECKHX
HarPy30K
2. PaccuuThiBaemsie Ha C 38/23 BCr3nc6 4—10 BCr3nc6 4—10
YCUJIMST OT AMHAMHYECKHX BCr3lnch 11—30 BCt3I'nch 11—30
H MHOTOKPATHO IOBTOPSIIO- BCr3nch 11—25 BCr3cnb 11—25
HIMXCH HAarpysok
3. KoHerpykTuBHBIE, HE C 38/23 BCr 3xn2 410 BCr3kn2 4—10
pacCcyHThIBaeMble HA CHJO- BC13xn2 4—30 BCr3kn2 4—30

Bble BO3JiefiCTBUSA

ITpumveuanna 1.

Mapka craan ycranasamBaercs o raase CHull I1-23-81.

2. 3a pacueTHYIO TEMNepaTypy IPHHUMAETCS CPeJHAS TeMmepatypd Hanfosee XOJIOAHOI NATHAHEBKH, NPH KOTOPOH KOH-
CTPYKUHH BKCIIYAaTUPYIOTCA corjacHo raase CHull o cTpouTeJbHOH KJANMATONIOTHH M reodusuke. PacueTHble TeXHOJO-
THYECKIIE TeMOepaTyphl VCTAHaBAMBAIOTCHA 33jJaHHEM HA IPOEKTHPOBAHHE.

3. Tlpu Temmepatype nuxe munyc 40 °C BHGOP MapKy CTANM WIS 3aKJIAJAHBIX JeTasell TPOHSBOAUTCA Kak JUIS CTalbHLIX
CBAPHBIX KOHCTPYKuui mo rnaBe CHull 11-23-81.



nNPHJAOKEHHE 4
3HAYEHUA KOAPPUUMEHTA vy

dopma nonepevHosro

XapakTepHCcTHKA ceyeHus ¥ ceyeHua

1. TTpsmoyroinHoe 1,75

2. TaBposoe ¢ MOJKOI, pacroIoXKen-
Holt B caatoll 3oHe 1,75

3. TaBpopoe ¢ noakol (ymupenuem),
pacnosioXeHHoli B pacTgHyTo# 30mne:

a) nprfl—[-}T £ 2 ne3apicHMo OT OT- 1,75 s

I][n -
HOWeHHH _h’ -Jé:
/ 1,75 =
{)_E i R
- £

6) npi 7= >2 u T = 0,2

fi

& .
B) TIpH ; >2 1 7? < 0,2 1,5

4. JIBYXT8BpPOBOC CHMMOTDPIUHOE (KO-
poBiuaroe):

b b

a) upH -B-nff -;g 2 Fe3aBHCUMO 1,75
hn -
OT OTHOLWIeHM{lT —— "~ —
h h
by by,
6) npi 2<< AN 6 He3aBH- 1,5
/L;I h
CHMO OT OTHOLUeHUH 7 == ——
h h
b, b h, Itl v ’
n__ “n n__n b' . —
B) IPH e ”b““>6H o ‘I—l'_,>/0,2 1,5 n“"bn hn‘—’hﬂ




ITpco mncenue npua. 4

dopma TonmepeyHoro
XapakTepucTHKY CeYyeRAS Y CeyeHHS

bu . bn

r) mpu 65 T < 16w 1,25
h  hy,
nT R0

b b
a) npu?:'b—>15 H 1,1
h'H h,
o ’h—<0.1

5. JIByTaBpOBce HeCHMMeTPHYHOE,
bH
YROBIETBOPAIONIEE  YCNIOBHIO 3= 3 1,75

bn
a) mpH - <X 2 He3ABHCHMO OT OT-

It
HOLIeHHs L/‘_L-

b
0) npn 2<C -bgé 6 HEe3aBHCHMO OT 1,5
hn
OTHOLIEHIS -
b h
B) TIpH 35>6n-hi‘>0,1 1,5

6. JIByTaBpOBOE HECHMMETPHUHOE,
b
YJOBJAETBOPSIONIEEe YCJAOBHIO 3 < b—n < 8&:

b
a) npi fg 4 HezaBHCHMO OT OT- 1.5 S n
iy J__d s
HOWIRHUS 7 I -
! N IO
b h =l &
6) mpn 5 >4 1 5> 0.2 1,5 = .
b h
B) mpH 5 >4 0 3 << 0,2 1,25

10 3ax. 466 297



Hpodorsicenue npun. 4

XapaKTepHCTHKa ceyeuns

dopMa momepeunoro

ceyeHuysa
7. JIByTaBposoe HecHMMETPHYHOEC,
YAOBJETBOD gI0Lee YCIOBIIO 3“ = 8
h
a) mpr 5F 0,3 1,5
h
6) mpu T? < 0,3 1,25
92—
8. Kousbuesoe u kpyrosoe —042s
D
9. Kpecrosoe:
b, h
a) mpH 3 >2u 09> 5 > 0,2 2
G) B OCTANbHBIX CIyYafx 1,75

IMpuMmeuanue B rabmune ofosnadenns by B hn cOOTBETCTBYIOT
pasmepam NOJKM, KOTOPAsl MPH pacueTe no 06PasoBAHHUIO TPENHH SIBJS-
1 I

ercsl PacTAHYTOH, a b u A — pasmepam HOJNKH, KOTODas i STOTO CIy-
uas pacueTa SBJASETCS CHKaTOH.



[IPUJIOKEHHE 5

FPA®UKH U151 ONPERENEHMSA BEAUYHHBI
PACKPBITHSI TPEULUH a,
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a7 o J 20
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WA 7
ST /6
2 =~ 74
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0 02 G4 4668 7 p% , 0 02040665 70,%
a'[' 0, MM
’ 6,=2750
&,T_wz’ MM 26 \ Krefem?
it p 22 <
/8 20 — ~
50
0
7 \l' > /8 \\K\
2 5 PESIN
o 32178 32 | 3
007 450508 o7 M 7azar a5 as nl
oy 702 11t a1, 6y=3000
2z g %2200 RN e
20 i& Krejiem? 26 P
/8 F\M l 24 g
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Puc. 1. BenudniHa packppiTusa TpewdH B M3THGaeMbIX U BHENEHTPEHHO~
CXKATLIX 2JIeMeHTaX MNpu KPaTKOBPEMEHHOM JNeRCTBUN HArpysok
(Oyay=200 Krc/cm?)
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Puec. 2. BeauunHa packpbiTusl TPENIHH B H3rHOaeMbiX I BHELEHTPEHHO
CXAThIX 3/EMEHTaX NpH JAJHTeJILHOM JedCTBHH Harpysok
(Ogag=200 xrc/em?)
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=200 xrc/cm?)
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[IPHJIOXEHHE 6

ONPEAEJNEHHE CTENEHH AFPECCHBHOIO BO3AEWCTBUSA BONLI-CPEJIB! HA BETOH KOHCTPYKUHH,

TPEEOBAHH S K XEJIE3CBETOHHBIM KCHCTPYKIHIM, 9KCIJIVATUPYEMbIM B JKMJIKOH CPEJE,
® NMOKA3SATEJIM NAOTHOCTH BETOHA

Crenenb arpecCMBHOTO BO3JEHCTBHS BOALI-CPEAbl Ha §eTOH KOHCTD VKM

B 3aBHCHMOCTM OT NOKa3aTedfl arpecCHBHOCTH Cpelibl,

XapakTepH3 yioero npoygecchl Kopposuu [ suna

TadGauuya 1

Coopyxenusl
Ge3HaNopHEE
, CUNBHO- H cDeZHedHALTp YIOIlHe c1a60hRABT pyOIHe Hanopune
TTokazarteaun rpyHTH (K i =0,1 M/cyT) TPYHTHI
arpecCHBHOCTH CTeneHb L (K< 0,1 M/cyT)
cpejm, XapakTe- | arpeccuBHOTO H OTKPBHITHY BOAGEM o>
pusymwoune npo- BO3AeHCTBHS NJAOTHOCTE GeTOoHA
ILeCCHl KODPPO3UN cpefdsl
1 Buga sg é 3 §
HOBHINEH-| o m| & g o TIOBBIIIEH - oco6o
HOpMaJbbas Ha o Bl = 4 Qg HOpMaNbHAS Has AOTHE
A R g o2
ge| 88 E & 8 E
Bukap6oHaTHas Hearpeccus- >1,4(4°) =0,7(2°) He nopMupyercs =2(5.6°) =>1,07(3°) | =1,07(3%)
e OYHOCTD, Has . ~(an ~ (00
MT- 3KB/s1 unu rpaf| Cnaboarpec- | <1,4(4°)—0,7(2°) |<0,7(2°)—0 To xe <2(5,6°)—1,07(3°) [<1,07(3")—0]<0,7(2°)—C
CUBHAH
To xe CpellHearpec- <0,7(2°)—0 He HOpMuDyeTCs <1,07(3°) He HOpMBpYyeTcst
CHPHAS
CusibHoarpec-| He HOpMHDYETCSH To xe He HopMupyeTcs To ke
CIBHAS

1 QueHKa arpeccH FHOIO FO2MEBCTRES FOAM— CL€lbl JzHa B urTepBaje TeMneparyp 0—50 °C.

MpuMeuanne. [Tpn KOHUEHTpaUUH XMMHYECKUX BELECTB B EOJe, He TNpesmmaolleff 1/4 uX KOHIeHTpauu#, HOpPMIPYEMOH# 1O
TadJa, 2 113 npua. 6 Kax arpeccuBrasn Aang GeTOHA HOPMaJbHOH TAOTHOCTH, MaKCHMaJdbHEBEIE 8HAMEHRNSA B/l paspemaercs UPHHHMATE NO

Tadsa. 35
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Tasuna 2
CTeleHb arpecCHBHCTO BO3AEMCTBHMSI BOABI-CPEABI Ha GETOH KOHC TPYKIIH
B 3ABHCHMOCTH OT NOKasaTeldst arpecCHBHCOCTH CPeinl, XapakTepH3yiwero npouecchl xopposuu Il suna
COOpyHKeHHs
Ge3HatIopHBe
Ilokasareny CHJIBHO- H cpelAHedHIbTpYIOIIHE ranopHble
arpeccHuBHO- CTerneHb ar- - HC CcnaboPuabTRpYyOIHe IPYHTH '
CTH CpeAsbl, PECCHBHOTO TPYRTB (K== 0,1 M/cyT) n (Kg<0.1 w/cyr)
XapakTepHu- BO3JAeHCTBHSA OTKPBIThIL BOJOEM
3yHIue Ipo-
ue}éc;;l xopgo- Cpeant NJA0THOCTL GeToHa
aun 11 Buja
nopMatb- | nogmmen- acada HOPManb- | TOBBIUEH- acoGo HOpManb- { DORBIUICH- acodo .
Has Has IO THBL] Hasl Hast NJIOTHBI Haq Hast MJIOTHBIH
Bopopoausiit | Hearpeccus- >6,5 >5,9 >4,9 >5 >5 >3,9 >6,5 >5,9 >5,4
noKasateab Had
PH gna6oarpev 6,5—6 5,9—5 4,9—4 5—4 5—4 3,9—3 {6,5—6 59—5,56| 5,4—5
HBHAS
Cpejnearpec- | 5 9—5 4,94 3,9—2 {"3,9—3 3,9—3 2,9—1 |5.9—5,5(5,4—5 4,8—4
cHBHAasS
CuJbHoarpec- 5 4 2 5 4
CHBHAS < < < <3 <3 <1 <5,5 <hH <
ColepaKanie Hearpeccus- <a[Cdl+{ <a[Cid]-}-{ He nop- < a[Cid]--| He HOpMHpYeTCcH <La[Cal+| <afci]l+| <alCil+
CBOGOAHOM Hasg +b_ +0+40 | Mupyercal +b6-440 prmoy —H;L ! -H;E :-1;-1—40
YTJACKHCHAOTHI, alca)+ =alCi]+-| To me =a[Ci)+| To xe alcal+ | alcil-- >alC&l-+
MT/Ji p +b— 45440 45440 Ly~ +b— +b4-40
Cnagoarpec- | —a[Ca]+ —a[Cil+| —alCal4
cHBHas L4640 +b4-40 [ +b440
Cpennearpec- >a[Ci]-+| He Hop- » He HvOp- » To xe >a[Cd]+( He nop-
CHBHAS +b+40 | Mapyercs MHpYeTCs Fb440 ) MupyeTcs
CusibHoarpec- | He aonyc-t To wme » He pomnyec- » He gonyc-| He uop- To xe
CUBHAS KaeTed K Kaeres k RaeTcs MUpyercs
TIpHMeHe - OpHMeHe - K npiMe-
HHIO HIIIO He HIio
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[Tpoedoackenue mahy. 2

CoonyxReHus

DesHaNoOpHLBle

Ilokasartenu
ArpecCHBHOCTH | Crepenk ap- | CN02HO" B CpefHeduabTpyoulme c1aGoPRABTPYIONHE TPYHTHL Hanopuele
Cpbelnl, Xa- peccusHora rpysTa (Kg=>0,1 m/cyT) (Kgp=<0,1 m/eym) ’
paxTepuayio- BO3AeHCTBIS M OTKDPBITHIT BogneM
e npouec- Cpent ——
Chl KOpPO3IH OJOTHOCTE OeTOHa
IT Bupa
HOpPMaJjb- | MOBBIIIEH- ocogo HOPMaJb- | MOBHINIER 0coHo HODPM&Jb- | [IOBbJIUEH- 0coso
Has Hag NJOTHBIH Has Hast TITOTHBIfT Hast Has nAoTik{
CoJepxanne Hearpeccus- 1000 = 1500 £ 2000 < 2000 = 2500 <3000 1000 = 1500 <2000
MarHesnanb- Hag
HBIX coJieii, Cnatoarpec- [1001—1500[(1501—2000{2001—3000}2001-—-2500]2501-—3000]3001—4000]i 001—1500|1501—2000{2001--3000
Mr/n, B Tiepe- CliBHas

g&xeg‘i H4 HOH Cpepguearpec- {1501—2000{2001—3000{3001—4000{2501—3000{3001—4000{4001—5000}1500—2000{2001—300013001—4000
gz CUBRASA

CusbHOATpec- | 2000 >3000 >4000 >3000 > 4000 >5000 >2000 >3000 >4000
CUBH4H

CoflepxaHue Hearpeccus- =50 <60 =80 80 =< 90 =100 =30 Sl = 60
CAKHX IE0- Hag
geil, r/a, B CJaaboarpec - 51 —g0 61— 840 8§1—1001) 81 —90 91 —100}101—120,; 31—50 51 —60 61 —530
nepecyeTe Ha cuBHas
won Nat Cpennearpec- | 61—80 | 81 —100 {101 —150} 91 —100 }101.-120)121 170 51 —60 | 6180 | 81 —120
CIIBHAas
CHIbBOATpec- >80 >100 > 150 >100 >120 >170 > 60 >80 >120
cHBHAas

MpumMmenwadua: 1. 3vayenusn Ko3DPHiMeRTOR @ N b ANA onpejeaeHus ColepPxkanyn cBOOGOAHOH YILEKICNOTH npuseldedsl B Tabn. 4
oppa. 6.

2. TIpH oieHKse cTeneHyW arpecCHBHOTO BO3JAeHCTBUsI BOABI-CEPBl HAa GEeTOH MACCHBHBIX MaA03PMHPOBIAHHBIN KOHCTPYKUHH BeluYHHA
BOZOPOAHOTrO Nokasareasd PH npuHUM aeTcd LA GeTOHOB HOPMAalbHOH NMAOTHOCTH halk AAf OETOHOB MNO3ILIUEHHOH NJAOTHOCTH A3AHHOH
Tabanubl, a Ans GeTOHOB MOBLIEHHO fI IIAOTHCOCTH Kak ANR 0coG0 NMAOTHHIX GeTOHCH.
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Tabauna 3
Crenenb arpecCHBHOTO Bo3jiefCTBHA BOXbI - cpeibl Ha GeTOH KOHCTPYKUHI B 3aBHCHMMOCTH OT NOKasaTelsl arpecCMBHOCTH
cpellbt, XapakTepusymomero npoueccel xopposud 111 Buga

CoOopyXenus

GesHamnopHble

CHJILHO- H CPeJHeHHIbT-

pyromue CPYHTEH : HanopHbIE
IokazaTemn arpeccHBHOCTI (Kg=0.1 m/cyr) u rpyclffb?o(‘?émggﬁmﬁ} ?yr)
CpeAH, XapaKTepHsYIIe Crenens arpeccis- OTKDEITHI BOJAOEM ¢
TIPOHECCH KOPPO3Iny HOTO BO3AeftcTBHA
111 Bupz CpeAnt
NJI0THOCTL 6eTOHA
2 p = |2 5 7] 2 E
g o2 | % 2 o2 | 3 g o
A 4 ©5 Zx 2w 25 o = 55
o= o« <R o (o3 RS oF cw o 5
== SR o T = = o= o= SR cE
Conep:antie cyandaros,
MI/J1, B mepecyere Ha
noust SO, nosi:
a) NopTiAAHAUEMEHTA HearpeccuBHas <7300 | <400 | <<500 | <<300 | <500 | <<600 | <250 | <400 | <500
¥ miakonoprranmuementa | CraGoarpeccusras | 300— | 400— | 500— { 300— | 500— { 600— | 250— | 400— | 500—
400 500 800 500 600 800 400 500 800
Cpenxearpeccus- 401— | 501-— | 80l— | BOl— | 601— | 801— | 40—  501— | 801—
Hast 500 800 1200 | 600 800 1200 { 500 800 1200
CuabroarpeccuBrasn| =500 | >800 | >1200; >600 | =800 | >1200; >500 | =800 | >1200
6) cyasarocrofikuz: | Hearpeccusuast =~ | <c3000{ <4000 <<5000] <<3000] <5000 <<6000] <C3000] <<4000| <5000
HOPTJaHAUEMEHTa, CnaGoarpeccus- 3000—{ 4000—{ 5000—| 3000—| 5000— 6000-— 3000—| 4000—| 5000—
NYUUOJIAHOBOTO MOPT- | Hast 4000 [ 5000 | 7000 | 5000 | 6000 ([ 8000 { 4000 | 5000 [ 7000
JanjgueMernta, mnaxko- | CpenHearpeccis- 4001—{ 5001—| 7001—} 5001—{ 6001—{ 8001—{ 4001—| 5000—| 7001 —
NopTHaHAUEMeHTa U Has 5000 | 7000 {0000 | 6000 | 8000 12000 | 5000 | 7000 10000
nopTaaHAlleMeHTa ¢ Cuasnoarpecens- | >5000} >7000/>10000) >6000} >8000|>>12000] >5000{ >7000{>10000
MHUHEDAJAbHBIMUE Jo0aB- | Has

Kamil




Tabnunmna4

3nauenns xosbduuuentos @ M b AN onpexeseHus COAEPKAHHUA
CBOGOJHOH YrJEKUCJOTHE B BoOJe-cpejie

bukapGouar- . o
Hasl Ieaou- Cymmapnoe coaepxanie nouos CI° u SO47, Mu/x
HOCTh

0-—200 |201-~400]401—600}601—800! 801—1000 | c. 1000

MI 3RB/ 1

rpan

1,4 10,04 16 (0,01} 17 (0,00 17 {0 }17¢ 0 | 171! 0 | 17
1,8 10,04] 17 10,04{ 18 {0,038 17 10,02{ 18 10,02{ 18 10,02} 18
2,1 10,07} 19 |0,06] 19 10,05; 18 10,04 18 0,04 18 10,04 19
2,5 10,11 21 (0,08] 20 {0,07| 19 {0,06] 18 [0,06] 18 [0,05! 18
2,9 10,13| 23 0,11} 21 (0,09 19 (0,08 18 |0,07| 18 (0,07 18
3,2 10,16| 25 |0,14| 22 (0,11] 20 |0,1 | 19 |0,09{ 18 |0,08] 18
10 3,6 10,2 | 27 {0,17] 23 {0,14] 21 |0,12] 19 l0,11]| 18 |0,1 | 18

O o N O U oA W
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TaGanua 5
Tpebopanua Kk Kene300eTOHHBIM KOHCTPYKIHAM, IKCHAYATHPYEMBIM B XUAKOH cpeje

Karteropusi TpefOBaHNE IO TPEUIHHOCTONKOCTH (YUCAHTENDb &
) [ s
u IpefesbHaf WUPHHa PACKPLITAS TPEH[HH 5:—- Ha0THOCTL GeTOBA KOHCTPYKILNI,
Crenenb arpecCHBHO (3HaMeHaTeNB)*, MM 8o apMUPOBAHHBX CTaJbI KJACCOB
" o
mr:niggﬂggg;i?ﬁa AAS Hepanps-| AMH HATPSATaeMON apMaTyPhl Kaaccop*# % s §§
KeNe306eTOH Traemo;? apma- L _§U Lo | AL _A-IL[B-1I, Bp-Il} aq 1y, Ar-V,
YPrL Raaccon A-TIV A-V, Ar-1v, } B-IL, Bp-ll uf Hoe'0 =111, | un u3Reamdt| Ai V[ A-V
A1, A-TI, Ar-V, Ar-vi | weRemui Sex = A-1V, | ma mnx :
A-111, 13 HEX (S
— 3 2 2
Crna6oarpeccuBHas Sk -
P 0.150,2) | 010,15 | —(@.1) ~©o0 2% |0 n I
—_ 3 1 O E RN
CpesnearpecciBuas
pesearp 10,15 | 0,050, = —0.05) 30 I I 0
— 2 He nonyc- I
CuapHOaTpeccuBHAs 5.050.1) {005 | kaetcn K — 35 0O o) He ponye-
IIPHMEHEHHIO Kaercia K
TUpPHMEHEHHIO

* B spamenaTesie NPHBeIEHA HIUPHHA AJINTEIHHOTO PACKPHITHS TPEIMH, B CKOGKAX — WMUPHHA KPATKOBPEMEHHOTO
PACKPHITUS TPRIHH.

#% To/uiuHa SAMUTHOrO ¢j10s GeTOHA HPHBEJEHA 1Jif KOHCTPYKIMH, Ha KOTOPHIX BO3MOXKHO BO3OGHOBJICHUE 3AUHTHBIX
NOKDHITHA B IIpOLUECCE IKCUAYATANMM; HJisi XOHCTPYKHHE, Ha KOTODHIX BO3OGHOBJEHIE S3alUMTHBIX HOKPHTHI HEBO3MOMHO
(pyHIamenTsl, cBa® M AP.), TOMUMEA SAIMHTHOTO CJIOS IPHMHHMaeTcs Ha 5 MM GOJIbLIe BeJHUIH, NPHBEJCHHBIX B TaGamie.
TofmuHa 3aMMTHOLO CJOST JJIS HMKHEHR apMaTyphl MOHOJHTHHIX (DYHIZAMEHTOB HPH OTCYTCTBHI HOATOTOBKH HNPHHHMAETCS He
MeHee 80 MM, a IPY HATHYHY MOATOTOBKH VBEJSHYHBAETCH Ha 15 MM IO CDaBHEHHIO C NPHBEAEHHBIMM B TaGJIle BeJIHUHHAMYU,

*#% JIpH NpUMEHeHHH OUVHKOBAHHOH apMmarypsl Jonyckaercsi GeTOH HOPMAJIBHOH NJIOTHOCTH.

**%% T]py AHameTPe HPOBOJOKH MeHee 4 MM KOHCTPYKIHE AQJIKHbI OHITh OTHeCEHb! K 1 Kareropma TpeGoBaHIIl O Tpe-
IMMHOCTOHKOCTH HJIH ROJKHA IIPAMEHSIThCS OIMHKOBAHHAS apMarypa.
*%%%% He gomyckaercd HPHMEHEHHe IPeABaPHTESbHO-HANPSIIKEHHBIX KOHCTPYKIN, aDMIPOBAHHEIX CTA/IbIO KJI4ccoB A-V,
Ar-1V, AT-V, AT-V1, npu Bo3ge#icTBIH KHCJ/IOT, A30THOKHMCJIBIX, POJARHMUCTHIX W XJAOPHCTHX coJefl.
TMipruMeyanune TpeboBanusa nacrofuell TabANIb! AOJKHBE COGMIOAATHCS TPH NPOEKTHPOBAHNN KOHCTDYKIHH H3 TH-
MENHX GLTOHOB ¥ KOHCTPYKTHBHEIX JIETKHX GETOHOB TOH K€ MJIOTHOCTH.



Tabanmwa b

IMoka3zareau MJIOTHOCTH GeToHaA

® Jloxaszatenn NAOTHOCTH GETOHa
. o &
gapaKTEPHCTHKa z 2 ’ BOJOIEMEHT-
eTola 110 10T~ @ o MapKa no BO- |gopoior Aowlenne,| Hoe oTHOWE -
HOCTH gg JAOHENPOHH- % o BeCy Hue B/I],
5T HaeMoCcTy He (’)Olnee
>0
Hopwmanbhbrii H B4 Cs. 4,7 no 5.7 0,6
[ToBbieHHBIH IT B6 Cs. 4,2 10 4,7 0,55
Oco60 nJIoTHBIH 0] B8 Ho 4,2 0,45

ITpumeuanus: 1. Mapka €eTOHA 110 BOJOHENPOLUIAEMCCTH M
Bojlonorsoulenne 6etona onpeneasitores no 'OCT 12730.0—78, xos(pdnun-
eHT QuabrTpanuu no OCT 19426—74.

2. Tloxasareau BOAOMOINOMEHUS H BOKOHEMEHTHOIO OTHOWIEHMS NpPHU-
BeJeHBl MIst Tskenoro Gerona. J[s GETOHOB HA NOPHUCTHIX 3aTOJHHTENSX
npHBelenHble B TabJyLe BeJHYHHBl BOAONOIVIONIEHHS HEOOXOANMO YMHO-
XaTh Ha OTHOWIeHWe OOGheMHOI0 Beca Taxeaoro 6etoHa K cGbeMHOMY Be-

cy Oetona Ha mop

HCTBIX 3anoJHHTeNAX,

3. I GeTOHOB Ha NMOPHCTHIX 3ANOJHUTENSX NDIBEJleHHbIe B TAOMIUIE

BEIIYIIHBL BOACIEMEHTHOIO OTHOWIEHUS YMHOXalTCs

pasubiil 0,75.

Ha KO3(Q(iLHenT,

NPHJOXEHHE 7

TPAGUKHU ANSA ONPEAENEHUS KO3PPHUIHUEHTA ¥,

Ga,xrc/cm?
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Puc. 2. VsrufaeMbie 3JEMEHTEl MPSIMOYTOJIBHOIO CEUCHHA (CM. NMpPHM.

1 x o 4.17)
35%,Krc/cﬁ3
3000 \K \N\\ | W
S el
2600 er L\\;\\\ ] % ]
2000 1 N 7 ~
7500 + IS \‘\I
7000 JI | | J J RN :3:'~
sl 1o ”!’ : el s . OB AN
Ao
2500 | VI N N }7 ‘
7 IR
2000 1 ’L = 1\;}\\ -
1500 i .
1000 L l ' L [ J [ } -T
by» Xrc/em? ] 405 $ g7 ar5nm
3500 l T
3000 ?\ \‘ § \}}fﬂd‘O« 4 >
2500 ! =8
7 i 24T
200 ’ Y\T__,
7500 h | 1
we : 805 o1 Zzin/v_
8y - 5)/‘7;1

=-fa . of = . {0 =07
,/““W,a;, py %= 00; g=re

Puc. 3, Haru6aemble 3JleMeHTHl TABPOBOLQ CEYeHUA C MOJAKOH B pacTs-
HyTOH 30HE
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HNPHIAOXEHHE 8§

CPAPHUKH HJ1S ONPEAEJEHUSA BbICOThI
C)KATON 30HBI BETOHA

Puc. 1. Iisrubaemrie 3Jie-

MEHTBl IPAMOYL OJABROIO Ce-

YeHUs ¢ OAMHOYHOII apma-
Typol

/‘gy rr"r
36 |- —1-

s |

U gl O OIS 080 BR0S5
2

| 1az]

52— | = N

301
T e
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s
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L
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A TN VI YR VRN

Pyc. 2. BHemeHTpeHHO=

Punc. 3. BuelleHTpenno-pacTsaHyThie 2JeMeH-  CXKaTble JeMEHTH IIPAMO-

Thl MPAMOYTOJBHOTO ceqeHUA € OAMKROYHOH  YroJMbHOIO Ceveniis ¢ OAM-
apmarypofi HouHo#l apmatypoil
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HPHJIO XKEHHE 9

XAPAKTEPUCTUKHA BETOHA JJII PACHETA KOHCTPYKLHH
HA TEMIEPATYPHBIE U BJIAJXHGCTHBIE BO3JAENCTBHS

Tab6anumal
Tenno- ¥ paarodusnyeckne xapakrepucryxku Gevowa

Tenuno- i BA4roQH3HUECKIle XAPAKTEPHCTHKH GeToHa BeanunHa
1. Koadduuuent aunefinoro pacwmpenus o«, 1/°C 1-10-5
2. KosQpuument rtenaonpoBogucctu: A, xxaa/(m-u-°C)

B CTPOMTE/DLHBI nepHoj 2,2

» HKCNIAYATALHOHHBIH » 1,7
3. ¥Yaenvnas tennoeMrocts ¢, xkai/(kr-°C) 0,24
4. KoshbruueHT TeMneparypornpoBojHOCTH ay, M/ 4.10-3
5. KosuuueHT TenyI00TIAYI ¢ OTKPHITON nOoBepXHCCTH

Geroua P, xxkaa/(m% u.°C):

B BO3AYX 20

BLIXOAsIEN BHYTPb NOJBIX ILBOB, 1HAXT, TEIVISIKOB Ot 6 1o 10

OMBbIBaeMoil Bozoli I
6. Koapduuienr supeiinoll ycaaku ay, —ﬂ];/;::w-l— 3.10-2
7 . 6 MM/MM

. Kosdpopunuent nunefinoro nabyxanlis gy, Tr 4.10~2

NpH FHIPOCKONMHYECKOM YBJakuennu GeTona

NPl HeNOCPEACTBEHHOM KOHTaKTe GeTona ¢ BoRoil 5. 103
8. Kosbdpuumenr auddysun Baard ag, mt/y 5.10—¢
9. Koaporuunent BaarooTAaiyd ¢ OTKPLITON MOBEpXHOCTH
Gerona B Bo3xyX Pp, M/u 2.10-*

[IpumMeyanne IkCuiyaTaUBOHHBI nepyoji HAUUHAEETCE C MO-
MEHTa HauaJa HaNoJHEHUA BOAOXDAHMJIINA NpH YCAOBHM, YTO BO3PacT
OeToHa COOPYKEHHUS NPEBLINIAET K 3TOMY MOMEHTY 4 MeC.

Ta6auma 2

CpejiHHe BEJHYHHBI TEIIOBBIgENCHUS B GeTCHe

) TenopbAesnenne 6eTord, KKaa Ha | KT
Thn meMenTa u[;Améﬁlé)xx;?a LeMeHTa, 34 BpPeMd, CYT
3 7 28 90
IopTiiagAleMeT 500 70 80 92 95
To xe 400 60 70 82 85
» 300 50 60 70 72
INMynuonanosuiil 400 50 63 77 80
TIOPTJaHAIEMEHT
To ke 300 49 55 65 67
HInakonopraaus- 400 50 63 77 80
L1eMeHT '
To xe 300 42 %) 65 67

Mpumeuanne [lpun BumoTHEHIH pacyeToB AAst coopymen ui

1 Knacca npuBelenHble B Tabjllle BedUMHBL Tel1oBbAeNeHl s GeToHa Cae-
AYyeT YTOUHATH 110 Pe3yJabTaTaM 3IKCIEPHMEHTANBHHIX HCCAefoBaHHil.,
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NPUJOXEHH E 10

U3MEHEHUE CPEAHUX 3HAYEHHHA
K034 o HINUEHTOB PEJAKCAUUWN (BATYXAHUA)
TEMNEPATYPHLIX HANPSI)KEHHH

Kp
' 7 =500 bre| | ]
03 &= 300 pred 2-{@/{0 8\(7 J40

== S

a6 -

I r &
a4$ VAR )
072 — L
0

20 40 60 80 700120 KO 760 180 200 720 240 260
L= CxLy (Goemm & Grsy)

OPHJOXEHHE 11
PACYET HECYIHX APMOKOHCTPYKLHH

Hecymne apmokoucTpykunn (apmcdepmb) (puc. 1 I 2) paccuu-
THBAICTCA PasfeJbHO NO ABYM CTajusM MX paGoTsi.

9 130 130 730

I
S

DMENE,

2800
Apubapums

< MOHTANHOIL
&mé
A4

Puc. 1. Hecymas apmopepma PA-T

@ — reoMerpuueckas U DACUETHAS CXCMbl, PasMephl, CM; HaIDYsKH, tc; ¢
pacTsKeHHe; «—» — cXKaTne; 0 — oOWuH Bux apmModepMbi P~
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IMepBas craaus — apModepMbl padoTaloT KaK CTaJbHbIE KOHCTPYK-
I[HHM, BOCIpHHUMAIONHe HATPYy3Ku OT cOGCTReHHOTrO Beca, Beca onanyo-
KH ¥ yJHOxeHno# GeTonHOH CMecH, MOHTa:KHOW Harpy3KH HpU GeTOHM-
pOBaHUH, JaBJeHHs BeTpa Ha NOBEPXHOCTb onajnyGKH I Jp.

Bropas cramust — apmodepMbl paGoOTalOT COBMECTHO ¢ GEeTOHOM KakK
oOLiyHasg apmarypa B KeJe300€TOHHOM CeyeHUH, BOCIPUHHMAIOMLEM
MOJNIHYIO PACUETHYIO HArPY3Ky.

Pacuer HaupHaeTcs €o BTOPOIl CTafHH, T. €. HA HKCIIYATALHOHHEBIE
HATPY3KH, B COOTBETCTBUH ¢ paspa. 3.

ITpu pacyere no BTOPOH CTAKIH HAYAJNDHBIC HANPSIKEHMs1 B 3J1eMeH-
Tax apmogepmbl 0T paboTel MO MePBOH CTajHH HEe YUHTHIBAIOTCH.

Bricota apmobepMpl B pa3dbuBKa HA GJOKIH GeTOHWPOBaHHUS Npely-
CMaTPHBAIOTCS TAKNMI, 4ToOLl Ha CTPOHTENbHBIE HATPYy3KH He ObIO yBe-
JHYEHHs IJIOLIAAH CeYeHHs PACTSIHYTOIO 1osica apModepMel o cpasHe-
HHIO C IJIOWAJbI0 PacTSHYTOH IPOAOJAbHOH apMaTypsl, HOJYYEeHHOH
pacyeToM Ha SKCIJIYaTaUNOHHEE Harpy3kH.

ApmodepMBL COCTOST M3 HECYIIMX 3/EMEHTOB, HEOOXONUMBIX AJIS
nepBoH cTajun paboThl, H AONOJHHTENbHOH apMaryphi, TpeGyemoll ans
pabothl 1o BTOPON CTajfuu,

JLONONHHTEIbHYIO PACYETHYIO apMaTypy PEKOMEHAYeTCst NpHBApH-~
BaTh K HECYUIUM apMogepMaM NPH X M3TOTOBJAEHHH.

nmoABOP CEYEHHY 3JEMEHTOB
HECYUIUX APMOKOHCTPYKLNH

Ilpn pacyere HecymiIX APMOKOHCTpYKUHEI Harpyski nPHHHUMAIOTCS
no npau. | raaset CHull I11-15-76 «BeTonnnie u »Kene306eTOHHBI® KOH-
CTPYKIHK MOHOJWTHEE. [IpaBusiia NpoMsBOACTBa ¥ NpPHEeMKH paboT».

YCHIHS B CTePXKHSIX apMOKOMCTDPYKIMII onmpefessilorca MerodaMH
CTATHKH COODPYXeHHs, NPHUHATHIMH A/ pacieTa CTePXKHEBHIX CKBOSHLIX
hepm.

ITpu onpemefeHuH YCHJHE Y3Jb apModepM paspemiaeTcs paccmar-
puBaTh kKak IapHupHble. B ciyuae BHeys/IOBOH HAarpysk NOC/AeAHsA
3aMeHsAETCH B pacuere apModepMbl ee peaKIUsiMH Ha OJH3JEKAMUX Y3-
JIaX ¢ y4eToM M3THGAIOWEro MOMEHTA B MaHeNll Nosca, IpuieM Kaxayio
NaHeJjb [OsicA paspelraeTcs paccMaTpHBaTbh KaK cBOGOJHO ONepTyro
Ganky.

Pacuer asieMeHTOB aPMOKOHCTPYKUWH PEKCMEHAYCTCS MPOMBBOAUTD
no gopmyaam:

IPH LeHTPadbHOM pacrsakeHmn

N
gy <R Q)
PN LEHTPANTbHOM CKaTHH
N
TQR; 2)
npu u3ruGe B oAHOH M3 IIaBHBIX IJIOCKOCTEH
M
—— <R 3)
W yr

npu u3rube B ABYX IMaBHHX IIOCKOCTHX
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M

Ix HT

IR (4)
1y ur '

npyH BHEUEHTPEHHOM pacTAXKEeHIH H BHEHEHTPEHHOM CXKaTHII

N M. M
ey Y xR, (5)

= =
Fyr Iy ur * fy. HT

B ¢opmyaax (1)—(5):

N — pacyeTHoe oceBoe YcH/He PACTSXKEHHS IJIH CXKaTus;
M, M, My — a6coiioTHble SHAYeHHsI PacYeTHEIX H3THOAIOWUX MO-
MEHTOB;
R — pacueTHoe CONPOTHEJIEHHE CTaJH PAacTAKEHHIO WIH
CKaTHIO;
Fyp — IJIOIMAAL CRYEHHS 3JEMEHTA HeTTO;
F  — mjomanb ceyeHuss saeMeHTa GpyTTO;
¢ — KO3pQUUHEHT MNpojoJ bHOro uaruGa, NPHHHAMAaeMBIH B
(pyHRIHH HawuboJgbuieil rHGKOCTI
Lo
=73 (6)
ly — pacueTHas JAJHHA OTJAENbHON BETBM 3JjeMeHTa (epMul;
r — paJuyC UHEpPIHH CeYeHHS CTEPIKHSI OTHOCHTEIbHO OCH

HNepueHAUKYASIPHOH NJIOCKOCTH, B KOTOPOH ONpefesieT
csT THOKOCTB;

W, — miacTHyecKini MOMEHT CONpOTHBIIEHHAs OCIA6AEHHOTO Ce-

yegusa. IlnmacTuueckuii MOMEHT comporHBiaends W™ pa-
BeH YV/ABOCHHOMY CTaTHUYeCKOMY MOMEHTY IIOJIOBHHBE
IJIOIMAAH CeYeHUsS] OTHOCHTENBHO  OCH, Ipoxoisueil
yepe3 LEHTP TAXKecTH CeueHHs. BBogumass B pacuer
BeJHYUHA O ge poJKHa upesbimars 1,2 W,

Jy.mrsy Jy.ur— MOMEHTH HHEDLHH CEUEHHS HETTO OTHOCHTEJNbHO OCeH
COOTBETCTBEHHO X—X X Y—UY;

X, Y — KOOpIHHATHl paccMaTpHUBaeMod TOUKH CeUYEHHS OTHOCH-

TeJbHO €ro IMIaBHEIX oceli,

PacyeTHble CONPOTHBAEHUS TpoKaTHOf M apMaTypHOH cTa/du IpH-
Bejennl B Tabua. l.

Tataunma l

PacueTHbe CONMPOTHBIEHHS, KIc/CM?, CTaJH KJaccoB
<o
Hanpsiskendoe coc- T © o @ e
TOAHIE A-1 | A-II| =Ze > By s a
'T‘—* ™ < ~ 0
B &) (@] &) (&)
Pacraxkenue, cxka- 2300 | 2850 | 3750 | 2100 | 2600 | 2900 | 3400
THe, U3Tub

['u6kocTh smeMeHTOB apMogeps, paboTallX BPEMEHHO JHLIb B IIe-
PHON CTPOHTENbCTBA (LA NOIJEePKAHHS KHJAKOIO HEeCXBATHBUIETOCA Oe-
TOHa), AOUyCKaeTcs NPHHHMATE no Taba. 2.
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Ta6aunmnma 2

Maxcumansnast
ONleMeHTH HecyWHX apPMOKOHCTPYKUHE AomiycKaemast

raOKOCTL A

Cxkarnie nosica, ouopuple packochl o Crofigi depm, 150
nepejalome OnMopHele peakUH

Tlpoune ciKatele aJieMeHTH (epm 200
CrepKuy, clyxauye JJIs YMEHbIUCHHS DACUeTHOH 220
JJHHBI CRATHIX CTepxKHeH, M APyrHe HepaGoTalOI(HE

3JIeMEHTEI

Jlna Bcex DaCTAHYTEIX 3JeMeHTOB apmodepM npu 400
BO3JeHCTBUH HA KOHCTPYKLHIO CTATUYECKHMX HA-

TPy20K

Mpumeuanua: L. Ilpefeapuas ru6KoCTh CHKATRHIX PACKOCOB (KPO-
Me OIOPHEIX) ITPOCTPAHCTBEHHBIX, PELIETUATHIX KORCTPYKIEA U3 ONHKOUHBIX
YIOJAKOB NPHHHMACTC: TNPH HCIONb3OBAHME HECYLIeH CHOCoGHOCTH packo-
cos xo 50 % — pasnoft 220; npH ncnodb3oBarun Hecyniell crnocoCHOCTH OT
50 a0 100 % onpenenserca narepnonauneil Mexxy snavemismu 220 n 200.

2. Tlpu nposepxe rHGKOCTH PacTAHYTHIX CTepiKpel nepexpecTHO# pe-
WICTKH M3 OJIHOUHBIX PaBHOBOKHX YIOJKOB PAZAMYC NHEPIHH CEUeHNs YIo-
Ka TPHHHMAETCS OTHOCHTENbHO OCH, NapasJielbHOH NoJKe yrojaxa.

3. s pacTsiHYTEIX PackocoB (ePM C He3HAUATENbHLIMH YCHJIHSAMH,
B KOTOPHIX IPH HEOJaroHPHATHOM DACHOJOMXEHHH HATPY3KH MOMKeT H3Me-
HHTbCA BHAK YCHJMA, NpeJebHAs THOKOCTh NPUHUMAETCH Kak JUIf CXKa-
TBIX 3/IEMEHTOB, NPH ITOM COCJMHUTENLHBE MPOKJIAJKH HOJKHLL YCTAHAR-
JHBATHCS HE DPeXe UYeM depes 40 u.

Hsa cocrapbiX EHTPAJbHO-CKATHIX CTePKHefl, BETBHM KOTOPHXK
COGMIMHEHH IVIaHKAMH WM DelleTKaMy, KodpPuuueHsT NPONOALHOTO H3~
ruba OTHOCHTeNbHO CBOGOAHONH ocH (MepHeHAMKYJIdPHON NJIOCKOCTH
ITaHOK WJIA PELITOK) OupejelseTcs! 110 UPHBeJeHHOH THGKocTH Amp,
BbIYHCAAEeMOH 110 (opmysaMm Taba. 3.

PacueTHbie IJIMHE [y IpH onpejeseHHH I'HOKOCTH 2JEMEHTOB ¢ CHM-
METPHYHEIMH OTHOCHTEJNLHO MJAOCKOCTH (epM CeyeHHIMH, 34 HCKIIOYe~
HHEM Nepecexalolnuxcs cTepxkHeli depMm ¢ mnepeKpecTHOR pemeTKoH,
IpHHHMAI0TCA 110 Ta6a. 4.

Pacuetubie pauub [, nepecekaomBxcs CTepikued (QepMbl ¢ nepe-
KpecTHOR pemterxkofi np¥ onpejeseHHH HX THOKOCTH NPUHMMAKOTCH:
B NJIOCKOCTH (EPME — DaBHHIMH PaCCTOSIHHIO OT IeHTpa y3aa pepMyl 10
TOUKM HX nepeceuenus (ly==1[); us naockocTH GepMu — no Taba.
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Ta6awuwuma 3

ObGosunauenns, npuHATbe B TaGIHIE:

Ceuenne crepsusn COE?}::&;S??”’IG [IpuseAeniple 'E0OKOCTH Allp
I
L a STy
l’ [uaunxkiu ]/ Ay A
e p 0 K, i
7 J eIeTKH 7 + K, —%
P
———
2 it 2 1/7\‘2 22 2
N i :{’_ fﬁlx [l1auku TA A
e S
B, | A Peuertkn Vp@_}_p( L2

A, — MHOKOCTb BCero cTepiKHsI oTHOCHTeNbHO CBOGOAHOH ocli;

A — HauGodblnas TiGKOCTh BCErO CTEPXHKHS
Ay; ke — THOKOCTB OT[eNpHBIX BeTBeH OTHOCHUTENBHO OCeH

COOTBETCTBEUHO

I-I B 2-2 Ha yvacTKax Mex/]y UPHBapPeHHBIMH WIAHKAMH (B CBeTy):-

F — NAaolalhb CceYeHHS PIera CTepPIKHS;
— QACILAZH CeYCHHA PpPAacKOCOB
neplUeHIHKYNASPHBIX OCSM, COOTBeTCTBeHHo I[-1 H 2-2;

P
pl’ sz

peireToK, JeXKalHx B IWIOCKOCTHAX,

K K — Ko3h@IHeHTE, IPHHHMAeMble B 3aBHCHMOCTH OT 3HaueHHil yrjop
) Gy U0 Qo MEXKJY DPacKoCOM pPeLUeTKH II BeTBBLI0O B IVIOCKOCTAX cooT-

BeTCTBYIOUINY pelleTOoK:

e

Ly (az) , Tpal

40 45—60

/

Kq(K3)

31 27

ITpumedyatue 'nOKOCTb OTAGALHBIX BeTBell Ay I A, HA yuacTkax

MeXAy MJaHKaMHu JOJKHB ObiTh He Gosee 40 u.

Ta6nuwua4

PacyeTtuas Anuua [,

Hanpau“qegé’fu;fm'no"]bHom ONOPHBEIX pac-| NpOYMx dje-
nos KOCOB H CIIOpD- MEHTOB pe-
HBIX CTOEK HIeTKH
B nutockoctu depmsl { 0,81
B nanpaBienun, nepneHju- It A I
KyJAAPHOM IIOCKOCTH (epM
(13 mockocTH (HepMet)
A
A 7 Ne Nz
WY A
4 \
iy
1
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O6osnaueHns, OpHHATHE B TabaRIle:
| — reoverpHuecKas ANMHA 3JeMeHTa (paccTosiHlie MeXAy IleHTpa-
MM Y3J0B) B TWIOCKOCTH (bepmbt;
[1 — paccTosiHue MeXAY Y3JaMM, 3aKPeIVICHHbIMB OT CMeDieHusi 13
nnockoeTH Gepmbl (mosicaMit §iepM, COEHHATLHLIME CBHA3SMH; KeCT-
KIMI IVIHTAMH JIOKPBLITHH, NPUKPErVIEHHBMH K NOSCY CBAapHBIMY IuBa-
MU HJAH 6oJtaMu I T. I11.).

MMpumeuvanuysa 1. [Jasg oTAeTbHEX 3J€MEHTOB PEWICTKH H3 OJNH-
HOUHBIX YTOJKOB pacyeTHas AJHHA [, UPHHIMAETCS PABHOH HX T€OMEeTPH-
yecgoli AJnHe.

2. Ecay no jimue l; »/emenTta JeficTBYIOT Cumatomue ycmauns Ny
i Ny<tNj, ycToBuiBOCTE 3TOTO J€MEHTa M3 WJIOCKOCTH (epMbl NpOBepsi-

ercst Ha Ooabiiee ycmine V; npu pacyeTHoll anune [o= 1 10,750,256 1\72 .
1
\

Taéanuma b

Pacueruas Anuua [y, ecau HOALEDMHBAIOMHT
XapakTepucTuka y3sia nepece- CTEpMeHb
yenns crTepmuell pelleTkn

PACTRHYT fie paboraet CIKAaT
t
OBa crepxus He npepuBawT- l 0,74 Iy
cs
Mopnepxxusaonuill crepmxensb 0.74 l 1,47,
[pepbiBAeTCA ¥ NepeKphiBaeT-
cst hacodKoR
4
tH__‘.é-

O
\\ A, y
'4

O6osnauenus, npussthie B Tabaune b:
[ — paccrognue OT HeHTpa y3na ¢epmpl 0 repecedeHisi CTepXHel
!1 — IIOJIHAA TeOMeTpHYeCKad AJANHAa CKaTOIOo CTePaKHA.

Paanycw nHepunn ceyedadfi CKATHIX  JJIEMEHTOB H3 OJHMHOYHBIX
YTOJKOB HPH 3TOM HPHHUMAOTCH: NPH [=fyp—7ryuy; 1pu =07 u
lg==l; — OTHOCHTEJIBHO OCH CeYeHHs Yro/iKa, NapagieqbHOR II0OCKOCTH
Gepmnl.

[l CTOGK ¥ KOJIO HH TIOCTOSTHHOTO CEUeHNR C YETKO BRIPAMCEHHBIMH
VCAOBHAMII 3aKpensie HHA pacueTHas [JIHHA [PUHHMAeTCHd paBHOH

ly=1l, (7)
rae [ — JUIHA KOJOHHbI;
ft — Koy(pPHIHenT Jas onpelesehisi PacyeTHbX AJIHH KOJOHR H
cTOeK (3HaueHus xodpduienta B onpepessmores no n. 6. 10.
raasst CHull 11-23-81).
KosgduuuenTsl npofoabHoro #srufa @ npyHUMaoTcs no Taba. 6.
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Ta6nunmab

Koadduuuenrst ¢ npopesnsnoro #sruéa
HEHTPANBHO-CXKATHIX NEMEHTOB

KoarpuuneHTsl ¢ QIS 2ACMEHTOB 13 CTAdH KJIACCOB
T'ubkocTh 37€-

MeHTa A AT u A-ll 1 i AT u
¢ 38 23 C 11/29 C 46/33 C 52/40

0 | { { l
10 0,988 0,987 0,986 0,985
20 0,97 0,968 0,965 0,962
30 0,943 0,935 0,932 0,927
40 0,905 0,892 0,888 0,878
50 0,867 0,843 0,837 0,823
60 0,82 0,792 0,78 0,764
70 0,77 0,73 0,71 0,682
80 0,715 0,66 0,637 0,604
90 0,655 0,592 0,503 0,523
100 0,582 0,515 0,482 0,437

110 0,512 0,44 0.413 0.37
120 0,448 0,383 0,35 0,315
130 0,397 0.33 0,302 0,264
140 0,348 0,285 0,256 0,228
150 0,305 0,25 0,226 0,198
160 0,27 0,22 0,2 0,176
170 0,24 0,195 0,178 0,156
180 0,216 0,175 0,16 0,139
190 0,196 0,158 0,142 0.126
200 0,175 0,142 0,129 0,112
210 0,16 0.13 0,118 0.102
220 0,146 0,119 0,108 0,093

PACYET CBAPHBIX COEJWHEHUH

Pacyernoe ycmiue, BocupuHHMAaeMOe CBADHEIM YTJOBHIM LIBOM,
NP COGRHHEHHU 3JEMEHTOB OJRHOTO ¢ APYTHM H C MJAOCKHMH MOBEpX-
HOCTSIMH

N<(Bhyy) 1R, (8)

TAe Ay;— TOJIKEA YIJIOBOTO DIBAa, NpHHHMAaeMas paBHON KaTery Bni-
CaHyoro paBHOOELPEHHOIC TPEYIOAbHNKA;
B — xosdduuuent, npuHuMaeMul B 3aBHCHMOCTH OT BHA2 CBAPKH,
KoTopas JonxHa OHTh OTOBOpEHA B TNIPOEKTE:
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Ans pyunofi ceapku B=0,7; ansa nosyasromarn geckofi f=0,8;
Aasg aBToMaTmueckoil csapku B=0,9—1;

ly— pacuerHas JJlHA WIBA, PaBHAf ero NOJHON AJAKHE 33 BRIUCTOM
10 nMM;

cB
Ry — PAac4YeTHOE COHNPOTHEJEHIE YIJIOBOIO WIBA, NDHHIMACMOE [0
Taba. 7.

Ta6aunma7

PacyeTHOe COMPOTHRIECHE R[CB, Kre/om

Crapume cocmn- |Hanpakenuoe B KOHCTPYKUHAX H3 CTAJH KJacCOB
BeHuA CQCTOSTHH €&
Al o A-TI n A-TIIT u
C38/23 | C4a4/29 | C46/23 | o0

YrioBole msk Cpes 1500 1800 2000 2200

C 01.01.82. Bzamen raase CHall 11-B.3-72 *, B cOOTBETCTBUH ¢ KOTO-
pofi BBINOJIHEHO JaHHOE IpHJoXKeHHe, Brenena raasa CHull 11-23-81,
MO9TOMY yCHOBHbe 0003HAUEHHS, MAPKH CTAJIl U PACUCTHBIE COMPOTIB/IE-

A1 JAOJKHEl OBTh OTKOPPEKTHPOBAHBI B COOTBETCTBHI ¢ jeficTsylomiel
cnagoft CHull,



NPHJIOKEHHE 12

CoprameHT ropsuekaravoil CTepKHEROH apMaTypbl

IIpoKaTHBaeMele AUAMETDBl 113

sl Ne ¥, R FUEJURIE TN N LR
SodTOSNOIRoIdS

(444

= o
%? =§ = E:% PacdyeTHA® INIOULAAL NOMNEPEYHOro CeueHnd, CM?, NpH 4HCAe CTeprkKHell ? apMaTyphl KJIACCOB
Za Zal=zg =8
=5 | BTxe o 22
5= poi T =
§§ §§§§%§ 1 2 3 ¢ 5 6 7 8 9 { E‘Ei A-1 A-11 A-111
6 6,75 0,283 10,57 | 0,85 | 1,13 | 1,41 |1,7 1,98 12,26 | 2,54 |0,222
8 9 0,503 | 1,0t | 1,81 12,01 {2,501 V3,02 |3,62 |4,02 [4,52 |0,395
10 11,3 0,785 } 1,67 (2,36 3,14 1393 14,71 }55 6,28 7,07 | 0,617
12 13,5 1,131 12,26 ) 3,39 14,52 [5,65 6,79 |7.92 9.05] 10,18 | 0,888
14 15,5 1,539 13,08 | 4,62 |6,16 |7.69 |923 |10,77] 12,31 | 13,85 1,208
16 18 2,011 14,02 |6,03 |8,04 |10,05|12,06] 14,07 | 16,08 18,1 | 1,578
18 20 2,545 1 5,09 | 7,63 (10,18 |i12,72 (15,27 |17,81 (20,36 {22,9 | 1,998

22 3,142 16,28 19,42 | 12,66 | 15,71 [ 18,85 | 21,99 | 25,13 | 28,27 | 2,466
24 3,801 | 7,6 11,4 | 15,2 19 |22,81126,6130,4134,21) 2,984
27 4,909 | 9,82 | 14,73 19,64 | 24.54 | 29,45 | 34,36 | 39,27 | 44,18 } 3,85
30,5 6,158 | 12,32 | 18,47 1 24,63 | 30,79 | 36,95 | 43,1 | 49,26 | 55,42 | 4,83
34,5 8,043 | 16,09 { 24,13 | 32,17 | 40,21 } 48,26 | 56,3 | 64,34 | 72,38 | 6,31
39,5 10,179 20,36 { 30,54 | 40,72 | 50,89 ) 61,07 | 71.25 81,43 | 91,61 | 7,99
43,5 12,566| 25,13 { 37,7 | 50,27 ) 62,83 75,4 | 87,96 {100,53[113,1 | 9,87
49 15,904) 31,81 { 47,71 } 63,62 | 79.52 ) 95,42 |111,33]127,23|143,13] 12,49
54 19,635} 39,27 | 58,91 | 78,64 | 98,18 |117,82(137,45(157,08|176,72( 15,41
59 23,76 1 47,52 | 71,28 ] 95,04 |118,8 |142,56|166,32/190,08(213, 84| 18,65
64 28,27 | 56,54 | 84,81 1113,08]141,35(169,62(197,89(226, 16{254,43{ 22,19
74 38,48 | 76,96 |1115,44(153,92|192,4 |230,88|269, 36(307,84/346, 32| 30,21
83,5 50,27 |100,55]150,81|201,08/251,35(301,62(351,9 [402,151452,43) 39,46
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ITpumeuanue Ha cxemax mo3. 7 cymvapHyio nionjanb KpyribiX HaKJIaAOK PEKOMEHIyeTcs Ha3HadaTe B PaGoOuHX

X a
YepTeXAX MM PACCUMTHIBATBL N0 Gopmye Fy=F am% rae Fg u Ra g—o00mas mwiomanb nonepeysoro cedeHHsl H pacyer-

HOe COUPOTHBARHME CTaAH HaKAAZoK; Fa ¥ Ry — MIomasgsb NONePedHOro CeYeHUs ¥ PACUeTHOE CONPOTHBJIEHME CTaJH CThIKye-
MBIX CTepxKHel; 7 — Koyhhunment, yYuTHIBAOUUA YyciaoBusi paGoTH HAXJAANOK ¥ paBustil: 1,5 — gad apmartyps KJjaccos
A-1 m A-1I (xuamerpom 10—40 mM); 2 — zn1a apMarypel RaaccoB A-II (numamerprr 45—80 mm), A-I1II, A-IV u A-V.
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NMPUMEP PACYETA )XEJE30BETOHHOIO
APEJABAPUTEJBHO HANPAXKEHHOIO HINYHTA TABPOBOIO
CEYEHUSA

Hano. JKenezo6eTOHHBIE NpPeABAPUTENILHO HANPAMEHHHI wnyuT
TappoBoro ceweHus (puc, 1) ¢ pasmepamn h=80 cM, hp=15 cM, bp=
=150 cm, b=30 cM, @y=5,5 cM, a;=5,5 cM, hy==74,5 cM, [=14,5 m.
Beron wmapxku M 400: Rpp=175 kre/em®,  Rppjp=225 krc/em?, Rp=
=12 xre/cm2, Rpjr=18 kre/en2, Eg=300000 KrC}CM2, mg==1. IIpogonp-

- - 830
o A= sent
TR SN LT 50224 ¢
- . 6 ¢
o /: 2
3 A\ \[fa=7bem
i 2022A-0
Pb)’ .
e oy Tx
> ] NN
s 3 .
i $ <
ol B T (S
= xi‘
&£ > Ny
S X A LA Y AL
Tt ) N NN, 17
5 8, =150cr 70224
" —

Puc. 1. PacuetHoe ceuernue

Hasg TpePapUTeNLHO HAIpsKeHHad apmartypa kJaacca A-V: Rupp=
=8000 krc/cm?;  R,=64C0 kre/em?, Ry =40C0 xre/on?,  Rg. 4=

=5 100 xrc/em?, Ea=1 900 000 xrc/em?, ma=1.1. IIpononbras uena-
nparaeMas apmartypa KOHCTpYKTuBHag xJjacca A-Il, Ry=R,. =
= 2700 krc/em?, Ea=2 100 000 krc/cm2, mg=1,1. Ilonepeunas apma-
typa xaacca A-11 — Ry.y=2150 krc/cm®. Omopuble Gajiku, Bocnpa-
HEMAWe VCIJIUs OT HATAXKEeHUS apMaTyphl, pacrnogarainTcs BHYTPH
KaMeppl mponapupauus. Hanpsxenue crepiHell IPOH3BO LUTCS OJHO-
BpEMEHHO MexaHudgecknM cnocofoM. Pacuerdble uaruGaiourHe MOMEHTH!
Ha INNYHT, onpeje/eHHble ¢ KO3(dHIIIeHTaM NMeperpy3ku mo rtaba. I:

B noiike M}=85 1c-M, B pe6pe MJ'=50 rc-M. Pacuernpie usrnbamouine
MOMEHTH, onpefeaenyne ¢ kKosdduunentamu neperpyskn n=1; B noaxke
11=551c-M, B pe6pe MJ;=50 rc M, TMomepeunsie CHIB NpHBELCHEI

Ha puc. 2. Coopymxenne I knacca — wy=1,15. Couetanye HArpysok
ocuoBroe — n=1. O€pasceanie TPEWHH B DePHOA HTCTOBJIERUS,
TPAHCNOPTHPORAHNST 1I  MOHTasxka He jonyckaercs, QO6pasoBaBue
TPellluH B II€PHOJ, DKCHJYaTallH CO CTOPOHBI NOJKI HE AOIYCKAETCH, CO
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Puc. 2. PacuerHhe ycuansg

a — ¢ KOahdHIMeNTaMH neperpyskn rno tabsa. 1 macrodmero PykopojgcTBa; 6 —
¢ Ko3hpuuHeRTamMBE NePerpysky n=1; '/ — sMopa HarpysxH, /M2 2 — amopa
MOMEHTOBR (Ha wnyuT), T¢ M; 3 — su0pa Q #a 1 M AAHHL, TC

CTOPOHB! pefpa BeJHUHHA PACKPHITHA TPEINUH HE LOJKHA NpeBHINATh
0,08 MM {cm. mo3. 5 m npium. I x TaGa. 34).

Tpebyercs: mpoussectn pacyer mnyHra 0o I u Il npeaenbupiM co-
CTOSTHUAM.

PACUYET CEYEHHWY,
HOPMAJIbHBIX K MNPOJ0JILHOM OCH 3JIEMEHTA

1. Pacuer no npounoctd

OnpefesuM IJIOMaAb CEYEHHS] NPOJOJBHON apMatypsl B pebpe.
Pacuer mnponssofuM B coorBetcTBuli ¢ 1. II.19. TlpoBepum yciosite
(237) Ges yuera IIOIAAH CEUYEHHS CKATOR apMaTyphbl:

megRupb i, (g—0,5k,)=1-175-150. 15(74,5~0,5- 15)=263,8 c- >
S>KgfeM=57,5 Tc+M, T. €. TPaBUNa CXKATOH S0HH MPOXOIHT B IHOJKE.
PacueT npousBoauM no $opMyaad ANg NPSAMOYIOJNbHOTO CedeHHS LIH-

puHoO# br’X:lBO cM.
OnpefieiiM BEICOTY CKaTOH 30HBI GeToHa Ge3 ydera CKaTod apma-
Typu no gopmyae (226):

{1* Bax. 468 331



2kyneM
x~h~]/2 Sl 74,5 —
k mﬁRnpb

5.1.15.1.50-10°
_ 2 =3 oM.
V74’52 T.175.150 ¢

Tak Kak x<22"==2.5,5=11 cm™, cKaras apMarypa npu ONPEAeNeH Y Be-
JUYHHEL X He YuTeHa npaBHJbHO.

(2271)1Jroma,ub CeueHHs] apMaTypH B pefpe Fy onpelefiuM no ¢opMmyJe

_ _mgRupbx — maRaFa  1-175-150-3 2

Fyg= maka = T.1-6400 =11,2 cMm?,

[Tpurumaem B pe6pe 322 (Fy=11,4 cm?).

OnpefenseM miomans CeYeHHsl NMPOAOALHON apMaTyPhl B TOJKE
AJs yero no QgopmyJie (225) BhYHC/ISeM BeTHYHHY x. JIJIA onpefesneHHus
BXofsmel B popMyay (225) BeIudUHbl Oy NpeABApHTEJbHO IPHHHMaeM
B COOTBETCTBUH C PEKOMEHJaUuamMH 1.11.5 norepu B cKatoli Hanpsrae-
Mol apmarype, pasibimu_Z0n=1000 krc/cm?, TOCKOUBKY MMOLIAfh
CeueHHMsl BCeH HampsraeModl apMaTypbl HEH3BeCTHaA.

0¢=4000—m0,=4000—1,1-6600=—3260 xrc/cu.
rze mp=1,1 (cM. 11.11.5);

—0 ,95Ra11—2 6r=0,95- 8000—1000=6600 Krc/cm?;

x="hy— h2 2 [anCM - maRa. cF; (ho - aa] —_ R
’ 0o meRupb

T 0 Fy (hg— a, 5161061~
el o H)]:74’5“1/7"“52“2“’1.175.30 *.

~ 1, 1.8260- 11,4 (74,5 5,51 _ 47 | ew.

Tlockonbky x>Ephy=0,4874,6=35,8 cM, mocTasHM CXKATyi0 He-
HANPATAEMYI0 apMaTypy (em. 1. 11. 14, B), ompejesnus ee miomagb Mo

dopmyae (223) npu a,=11 cm:
_ knncM - mﬁRnpgR (1 - 0’5§R) bh(Z) _' maO'cF;[ (ho — ax:x)
2 1R, c( - aa)

_1,15:1-8500 000 — 1.175.0,48 (1 —0,5-0,48) 30-74,5% +-
T,1-2700 (74,5 —11)

L _+1,1.3260-11,4 (74,5 —5,5)

=10 ,4 em2.

TIpHHAMaeM NPOJOJNBHYIO HEHANIPSITaeMYIo apMaTypy B pebpe 2&J 28
A-Il (F,=12,32 cm?).

BHOBB onpefiesiMM BBHICOTY CXKaTolf 30HBl (eToHa ¢ YYeTOM (akTHYe-
ckofi HemanmpsTaemoll apMmatypm F:
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x=74,6—

_l/ 74 5o 201,15-1:85-10°—T,1.2700-12,32 (74,5 —11) | ~
T 1-175-30 >

”+1,1.3260-11,4 (74,5 — 5,5)]

= 34 oM,

Iuomans ceueHus HanpsaraeMofi apMaTyphl B IIOJKe

mﬁRnpbx + maRa. cF; + ”laGcF;I - maRaFa
2 maRa =

1-175-30.34 4-1,1-2700-12,32 — 1,1.3260-11,4
- 1,1.6400

TlpuauMaem 7022 (Fp=26,61 cm?).
Jlasee pya onpefleJieHHs BeTHYAHE HCTHHHBIX NOTEPb HANDSAXKEHHs
H ycuaus 06XaTHS BHIMHCAHM TeOMeTPHUECKHE XAPAaKTEPHUCTHKH ceue-

HUST B COOTBeTcTBHH ¢ 1.9.21.

Kosdpduuuents npusefeHus paBHBI: JJIsi apMaTypel kJacca A-V

E 00 000

7= _E_a_ = _&_____ =6,33;
6 300 000

Jasi apmaryphl kaacca A-II
2100 000
77300000

Tlnomaznb NpHBEAEHHOTO cevenns (cm. puc. 1 HacTosMero NpHJoO -
JEHUd) paBHaA
Fr=150-15-}-30 (80—15)+-26,61-6,33-+11,4.6,33-}-12,32-7=4527 cm?

CraTuyeckul MOMEHT TPHBENEHHOTO CEUEHHsl OTHOCHTENLHO HHX-
Hell TpaHM INIOJIKH DaBeH

65
Sg=15015.7,5 +30-65<15+ —2—> +26,61-6,33.5,5 +

:24a7 CM2.

11.4.6,33.74,5 4 12,32-7-69 = 121753 cu3,

Paccrosigue oT LeHTpa TAKECTH NPHBEJEHHOTO CEeYeHHs A0 HuxkKHel
IPaHy¥ HOJKH D&BHO

Sn 121 753

PaccTosnue oT IeHTpa TAKECTH NPHBEAEHHOTO CEeUeHUs A0 BepXHel
rpanu pebpa paBHO
Yo=h—yy=280—-26,9=53,1 cm.
MoMmeHT HHepIHMH NPUBEJEHHOTO CEUEHHSA OTHOCHTEIBHO €ro LeHTpa
TAXKECTH PaBey 0.65%
150.15% 30.
Iln= 35 -+ 150.15 (26,9 — 7,5)% 4 ——12——-{-

2 ,
~-30-65 (53,1 e —%5—) --6,33-26,61 (26,9 —5,5)% 4

1-6,33.11,4 (53,1 — 5,5)2 4 7.12,32 (53,1 — 11)2 = 2796556 cm*.
Onpepensem NOTePU Npe/BapHTeNbHOTO HanpsikenHs mo taba. 50.
333



a) IlepBrie mortepu:

OT pellakCamMH HanpsiKeHHu#
0 =0,10,—200=0,1.7600—200==560 xrc/cm?, ,
Tlie HANPSDKEHHs B apMartype Ge3 yuera motepb 0¢=0=0,95R,11=
=0,95-8 000=7 600 xrc/cm2;
OT TeMIEPaTYPHOro nepenajga AJsi 1 pHHSATOH TeXHOJOIHH H3TOTOBJIEHHSI
O =0;
oT Zeho pManuu 4HKepoB

Ilpumem paccTosiHue OT TOPLA IUNYHTHHEL JO HAPYXHOHK TpaHM ymo-
pa paBubM 500 MM, Torza [==14500-}2-500= 15500 MM, a

A 21900000
0y, =7 Ea= R0 = 245 xrc/em?;

T3

OT fepopmalli¥ CTaNbHOH (G OPMbI AJSI NPHHATON TEXHOJOTHH HSTO-
TOBJIEHHS INNYHTA Opa==0.

Hanpskenust B apMaType ¢ YYeTOM II0Tepb 3 Opy—,=560-|-245=
=805 xrc/cm?

Gy=0,="T600—805=6 795 krc/cu.
Ycuame npeiBapHTesbHOTO o6xatus Ny ¢ yuerom noTepb X6py_4
(cM. m. 9. 16) u 6e3 yyeTa CKUMAIONIX HanpsokeHuit B Henanparaemoil
apmarype (cm. 1.9.19, B)

Ny=0,Fy+-0,F =6 795 (26,614 11,4)= 258 278 xrc.
DKCUEHTPHUHATET CHJIH

 SoFu¥u—SoFuly 6795 (26,61-21,4 -11,4-47,6)
Con = Ny = 258 278

=10,7 cMm.

’ o
Hanpsisxenns B 6eTone Ha yposHe apMaTypsl Fy u F, oT feficrnia
cubl Ny ¢ ko3(QHIMEeHTOM TOYHOCTH HATsKeHHs apMaTypHl mq==1:

— MmNy mqNgeon 1.258278

96. 1= " Fy T Yn = ""4557 -
1.958278-0,7
5796556  21.4= 58,4 xrc/en?;
' meNog  myNoeoy o+ 1.258278
%.07" " Fn  In  YwTT4RT T
1.258278.0,7
— 7056 47,6 =54 rrc/em?.

B coorBercTBuH ¢ 1.9.22 npoBepHmM ponmycTHMOCTh 06xKaTHs GeToHA
1o HUXHeH TpaHd LIINYHTA C ML= 1:

MmNy maN ooy 1.258278
“ou " Fn Lo = st
MaKcC
©1-258278.0,7 2
T 9796856 20,9 =1258,8 Kre/em?.

ITpun oTnyckHoli mepepatounoii mpounocrn GertoHa Ry=0,7 R=
=0,7-400=280 krc/cmM? mpepefbHO JAOTMYCT MMBIE HanpAXKeHHs 06Xa-
THS B 6€TOHe B CTaJHH NpejBaPHTENbHOr0 06XaTHsI NpH PacyeTHOH 3MM-
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Hefl TeMIepaType HapYyK HOTO Bo3/yXa Bbie Munyc 40 °C 1 yMeHblie-
WM 00XaTus NPH ACHCTBHH BHEINHHX Harpysox

06.5=0,75 Ry=0,75-280=210 xrc/cm? (taba. 51), 1. e. 06.5>
Aon Aom
>0g.ny — YCJAOBHWE OIpPaHIUeHHA BEJHYHHE 06xaTHs 6eTOHa MO HHXK-

Maxce
HeH IrpaHu WINy HTa YAOBJAETBOPEHO.
TlpoBepHM HONYCTHMOCTH BeJMUHHBl o6xaTHa GeToHa no BepxHell
rpasy umyHTa (no rpanu pe6pa):
' myN meN oo (, 1-258 278

—U) =gz~

[0 =] -—
6. B Fy I
MaKc

1.268278-0,7-53,1

- 2W = 53,6 Kre/enm?;

0g ,=0,55 Ry=0,55:280=154 xrc/cn? (1abn. 51 pas  cayuas yse-

Aon
JIMYEHHUST HaNPsXKCHHSI o6xKaTHsI npH JeficTBHH BHEUIHUX Harpysox)
r

06, >>0g ,, — YCIOBME OTpaHUUYeHUsT BeJMUHHLI -0GxKarus 62r0d1

Aon MaKcC
110 BepXHe#d TpaHy IUNYHTA YAOBJACTBOPEHO.
Hanee onpepensieM notepu oT OBICTPOHATEKAIOMIeH NON3YUeCTH:

st apmatypel Fy

Og.q __ 98,4
R, 280 = 0,21 < 0,6 —
pacuer peKOMEHIYeTCsl IPON3BOAMTL 10 dopmyJe
G—
05 = 0,85-500 —5=- = 0,85-500.0,21 == 89,3 xre/cu?;
JJisl apMaTyphl F‘;
0'6. H 54
%, = 3 —019<0.6—
Og. u

0,5 = 0,85-500 —p— = 0,85:500.0,19 = 80,8 xrc/cw?.
0

[TepBrie NOTEpH:
B apmatype Fy 30pj—5=560-245-89,3=894,3 Kre/cm?;

B apmarype F, 20, _5=560-+245--80,4=885,4 krc/em®.

HanpsskeHns B HanpsiraeMod apMartype ¢ y4eToM IepBHIX NOTeps:
0p=0,95R 41— Orry—5=0,95-8 000—894,3=6705,7 xrc/cm?;

05=0,95R,y—2 0, _5=0,95-8 000—885,4=6714,6 krc/en®.

Bropele moTepH, IPOABASOUMECsH B [MepHOX IKCHIyaTalliu:

0T ycanku 6eToHa Opg= 350 xrc/cm?;

OT noJ3yuecTH OeToHa:

Aas1 apMatypsl Fy npH

0G. 1

R, =0,21 <06
6, = 0,85-2000 —6—%’—"— —.0,85-2000-0,21 = 357 Kre/em?;
0
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L4
Aia apmatypel F, mpu

r

96. u

R, = 0,19 < 0,6
4 O6. u
o, = 0,85-2000 \Ro— =0,85.2000.0,19 = 323 rrc/cm2.

CymmapHLie nOTepH:
Jaa apmarypbt Fy
2 0y="560-4-245-1-89,3-}-350-+357=1601 xrc/cn?;
IS apMaryput F
3 0, ==560-245+-80,4-]-350-323=1558 krc/cu?®.
Hanpsike vus B Hanpsiraemoll apMaType ¢ yueToM BCeX TOTepb.
03=0,95R,311 —2Z 0z=0,95-8000—1601==5899 xrc/cm?;
6,=0,95R1—=06,=0,95. 80 00—1558=6042 xrc/cm’.
OnpenesuM BHOBb NJIOWIANL CedeHH s NPOAOTbHON apMATYPLL B 110 JI-
Ke C yd4eToM (pAKTHYECKHX NOTePh HANDS:KeHHMs B HaupAraeMoil apma-
Type ciKartoH 30HHI
06=4000—1m,04==4000—1,1-6042 =—2646 Krc/cm?.
Onpepenum HeoOXOAMMYIO IJIOMa/b CeYEHMsi HeHampsraemoli ap-
MaTypH, HCXOAT M3 JIONYCTHMOH BeuYdHEl ofXkarTHs GeroHa;
. kgt M —mgR,  Ep (1—0,585)6h3 — m 0 F, (ho — ay,)

e

" MaR,, ¢ (ho - a‘;)
1,15-1.85.105 — 1.175.0,48 (1 —0,5-0,48) 30.74,5% L.
= 1,1-2700 (74,5 — 11)

L+ 1,1.2646.11,4 (74,5 —5,5)

=7,6 cm2,

Mpunumaem F,=2 22 (F,=7,6 cm?).

Tlpenespro jonmycTumasi BpicotTa ckaToff 30BEL GeTOHa
x=E&zhy=0,48.74,6=235,8 cM.

Ilnomans ceveHns HanpsiraeMoff apmaTypel B IOJKe

mgRupbx - myR,  Fy -+ M0 Fy— m,R,F,

B MaRa
1-175-30-35,8 +1,1.2700.7,6 — 1,1.2646. 11 ,4
= 5 * i T-6400 = 25,2 cMm2.

OxoHuareqbHO NpHHHMAEEM:

B noaxe — 7 22 AV ’(FH=26,61 cv?);

B pebpe — 3&F 22 A-V (F,=11,4 cn?) n 2 22 A-1I(F,=17,6 cM?).

Tlockoneky BRICOTZ ceuenHs 800 MM, B COOTBETCTBHM ¢ TpefoBa-
HHsiME 1. 13.22 y 60K0BHIX rpaHeil sjeMeHTa peKOMEHAYETCS YCTAHOBUTD
ZONOJHUTENBHYIO NPOROJBHYIO apMarypy. ¥ KaxmoH GokKopofl rpaHu
IOCTaBHM IO [BA CTEPXKHS Ha paccrosi HuH Io BhicoTe [==300 mM. Heo6-
XolHMas WIOWaAb CeyeHHs! JAONOMHUTENbHHIX HPONOJBHBIX CTepPXKHeH
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b
2

IMpumem crepxkuu puamerpom 12 mM (Fa=4,52 cm¥.

0
0,001/ —— = 0,001.30%- ~0,45 cut.

2. Pacuer Ha Bo3aeicTBHE
NPEABAPHTEIALHOTO 00MATHS

Pacyer npoHssogdM B COOTBEeTCTBHH ¢ I.m.11.36—11.39.

PapHOMepHO pacnpefesieHHass Harpyska OT COGCTBEHHOIO Beca
IITyHTA
p=Fy=(1,5-0,15--0,3(0,8—0,15)]2,5 = 1,05 Tc/m.

MoMeHT OT COGCTBEHHOrO Beca Ha KOHCOJH C YYeTOM Koadduuues-
Ta JUHAMHYHOCTH Rp=1,b.

1,05.32
M = —5 1,5=7,09 Tc-mM.

CeyeHue nauGosiee 063KaTo cO CTOPOHE MOJKH. ¥ CHJINE B Hanpsarae-

Moit apmarype F }; noaxu (cM. pHC. 3)

a) /p
- I
JaESUNNERNLENERRABLEES!
Jm Jr
1 A
155 M N

Puc. 3. K pacuery Ha fefficTBHe npefBapuUTeIbLHOTO 0GXKATIH
G — CXeMa ONUpPa’Huf IWNyHTa; 6 —pPacueTHOE CeUeHHe

Ny=(my0,—3300)F |, =(1,1-6705,7—3300)26,61 = 108 470 xrc,
Tjie

0y = 0,95Rqa;; — ) O j—5 = 0,95-8000 — 894,3 = 6705,7 xrc/em®.

IAKCUSHTPUUNTET BPUAOKeHHs cuin Ny

’ M 709 000
e=lhy—ay+— =T74,5—5,6+ pga70 = 75.5 M.

ITockOJABKY NOJKA HaXOAHTCA B CXaToll 30He, MPOBEPHM B COOT-
seteTBun ¢ U.11.39 ycaosue (282). Pacuetnoe compotuienne GeToHa,
COOTBETCTBYIOIUEE €ro TMepeflaTouH ol mpounoctn Ry=280 krc/cM?, co-
craBaser Ryp=125 xre/em?.
meRupbyfiy—maRaFy—maRaFa=1-125-150-156—1,1.6 400-11,4—
—1,1.2 700-7,6=178 422 EKrc>Nz==108 470, T. e. pacueT peKOMEHZY-
€7C NPOMSBOAUTH KaK MIsl NPSIMOYTOJILHOTO Ceuenus, IPHHUMAA

b=b_=150 cm.
_ Ng -+ maRaFa 4 maRaFy
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108470 - 1,1-2700.7,6 1 1,1-6400-11,4 113
= 17125150 = 1hd o

ITpose pum yeaosle (279):
mgRupbx(hy—0,5%)=1-125.150- 11,3(74,5~0,5- 11,3)=145,9 Tc- u>
> Nye=108,47.0,755==81,9 Tc-M, T. e. NPOUHOCTH CEUEHHS B NEPHOX
H3rOTOBJEHHS IUNYHTA OBecneyeHa.

3. Pacuer no o0pa3soBaHHI0 TpPEUIMH

Ceuenye 6 nposeme — MOJNKa B NepUOJ SKCIIYatallHH pacTAHYTa.
a) Pacvem na sxcnayomayuonrnsie Haepy3sKi

Pacuer mpou3sonM B cooTBeTcTBuH ¢ m.12.4. Onpenenum ycuise

npexsaputenbHoro o6xarust Ny no ¢dopmyse (200) ¢ yueroM mnepBhIX
U BTOPHIX NOTEPH, Ui Yero B cooTBeTcTBHM 1.9.19 onpenenum cKumalo-
r

HMe Hanpsikenus O, B HEHA NPsracMofi apmarype:
0y = M0, 5 _ ;=804 350 4 323 = 753,4 xrc/om?.

Ny=0oFy+0yF~—0,Fa—0,_F,=5999.26,61--6042- 11,4 —753,4-7,6==

=222 786 xrc.
OKCUEHTPHIHTET YCHINs NpeJBapHTENbHOrO 06KaTus Ny OTHOCH-

TEJbHO HeHTpa TAXKCCTH NPHBEAECHHOIO CEUCHH A ONPEALTNM NO qbopmyne
(201):
r 14 r ’ r
OoFwly T 0aFaYa — OoF ¥y — 0aF ¥,
on = N ;
0

_5999.26,61.21,4--753,4-7,6-42,1 —6042-11,4-47,6
B 222786

MoMenT CONpOTHBRJIEHNS NPHBEIEHHOTO ceveHNs AJs Kpaiinero pac-
TSAHYTOTO BOJOKHA paBeH
i I 9796 556
Wo= """ = 80 —53.1
C ’

= 1,7 cM.

= 103961 cm3.

mp=1 (cm. Ta6a. 18).

b 150 A 15 .
v=1,5, TaKk KaK “—b—*mT:5>2 M~ = gy =0,19<0,2;

me==10,9.
OnpenetiM MOMeHT ofpasobanus Tpeiun no gopuyse (306):

neN W
My = myyRprWr - -—fFHJ-‘—“— + MaNoeon = 1-1,5-18-103961 -

0,9-222 786-103961

+ 1527 1-0,9.229786.1,7 = 7752393 Krc-cM =

= 77,5 1¢:M > n Mj; = 1-55 =55 T1C-M,

T. €. TPCHIHHOCTOIIKOCTh CEYCHUA B NEePHOJ dKCMJIyaTalud obecrneyeHa.
6) Pacuem noaxu na Jeticmeue ycuaua npedsapumensroeo o6acamus
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8 cmadutl u320mosieHus He MPOU3BOAMM, TaK Kak CEUEHHE CO CTOPOHBI
[IOJIKKH OT TOTO YCHJIHS CXKaTo.

Ceuerue 6 3aleske -—— pe6Gpo B HEPHOX IKCIIYATALUH DPACTAHYTO.

K 2romy cedenuto TpeGoBaHHUA TPEMHMHOCTORKOCTH B MepHON HKCI-
JyaTaluuH He IPelbsB/IsIoTCd, HO JOJMKHA OHTb ofecnedeHa TPemiHHO-
CTOHKOCTH B HEPHOX H3TOTOBJACHUS (CM. HCXOAHHE NaHHLIe),

Pacuer npousBoJUM B cooTBeTcTBUH ¢ H.12.8.

KoohhuuueHT TOYHOCTH HATAKERYS apMaTyph me=1,1.

Yeunue obxatusi Ny ¢ yderoM TNepBHIX IOTEPb
N0=GOFH—}—aéFH-OaFa-ana=67O5,7-26,61+6714,6-11,4~80,8><

X 7,6=254371 xrc
BenuynHa 0;=80,8 kre/em? IpUHSITA B COOTBETCTBHHE C PEKOMEH/A -
muamMu 1.9.19, 6.
DKCUeHTPHIUTET NpHAOKeHHs CHabl Ny
GOFHyH+ GaFaya'_ GOFHyH
€on = N,

__ 6705,7.26,61 4- 80,8-7,6-42,1 —6714,6-11,4.47,6
- 254371

MomenTt oT coerBenHOro Beca NpH HOABeMEe WINyHTAa ¢ Koabduuu-
eHTOM JuHamuuHoctH 1,5 M=7,09 1c-M
mp=1 (raba. 18) y==1,75 (npua. 4). R{,’H=14 Krc/eM® — nad Mapxu
Getona, pammoli mepefaTouHoli mpoynoctTH Ro=280 xrc/cm?

Ilposepum yciosue (311):

myN W
mTNOeOH-——TTnﬂ‘—V—H— M =1,1.954371.0,8 —

=0,8 o™,

1,1.254371-103961
- 4527

T. €. CeUeHIle IOJHOCTbIO 06XKATO W TPEUHHOCTONKOCTL CeueHus obecie-
yeHa.

+ 709000 = — 55 Te.M,

4, PacyeT 10 packpbiTHIO TPEIIUH

CEUEHME B 3ALEJIKE

Pacuer npousBoAHM B COOTBeTCTBMH ¢ mrn.12.18 u 12.19.
Ilo dopmysre (326) onpenesnm npHpallenne HanpsiXeHHid B pacTaAHy-
Toff apmatype, L5l YeTo ONPELENHM BXOAsIINeE B 3Ty GOPMYJTY BeIHIHHbL:
ne=1; M=M}=501c-m; N,=222786 xre; z=uh;=0,815-74,5=
=60,7 cM; %=0,815
Fu-+Fa 0 11,4 7,6
mpH —pp = 100 =—357771 75
(cm. Taba. 59). .
OmnpenenuM paccTosSHEE OT paBHOZeficTBylomed yciui B apMaty-
pe A 10 rpauH ceuendd:
_ FyayRa - FaaaRa 11.4.5,5-6400 -} 7,6.11-2700
4= T FuRaF FaRa — [T,4.6400 4-7,6.2700

100 =10,85

=6,7 ™ ,
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PaccrogHue OT TOUKH mpHJIoXKeHHs yeuausa Ny 10 UEHTPa TsXKeCTH
nnomany cedennsi apmMarypel A ey y=eop+h—yy—a=1,74+80—26,9—
6,7=48,1 cm.

_ neM—No(z—ea.y) _ 1.50-105.- 929786 (60,7 —48,1)
Oa = Fat Fa)z = (11,45 7,6) 60,7 =
= — 1901,4 xrc/cm?,
T. €. ceyenue cCX¥aTo U PaCKPHITIS TPEMUH HE NPOH3OIiJeT.

PACYET CEMEHMUHA,
HAKJIOHHBIX K MNPOAOJIBHOM OCH 3JIEMEHTA

1. Pacuer no npoyHOCTH
Ha JeiicTBHe HONEPeYHOH CHJIbI

Makcumanbnas BenHUMHA pacueTHoll momepedsofl CH/IB Ha MMYH-
THHY (CM. puc. 2, @, ceuenne [—]) Q==1,5.-38=57 rc.

IipoBepsiem pekomenpanuu m.11.43:
0,35mg Rupbhy=0,35-1-175-30-74,5=136894 krc>kyneQ=1,15.1X
X 57 000=65 550 xrc.

Tax kax k,msRpbhy=0,6-1.12.33.74,5=16092 gre<<k n,Q=
=65 550 grc, corsiacHo n.11.44, monepeuHyio apMarypy mnoaGuapazu
U3 pacyera HO NMPOYHOCTH.

Onpepenum no dpopmyse (294) TpeOyeMyio HHTSHCUBHOCTL XOMYTOS
NpH MaxcuMaabHOH nomepeyHo# cHie Q=57 Tc;

__(kgncQ)?  (1,15-1.57000)2
== 8mRobiy | 811230 74,5

= 268,8 xre/oM.

DTofi HHTEHCHBHOCTH COOTBETCTBYET HeBHITOAHEHIee cetenlie ¢ IyTH~
HOH IIpOeKUHH, paBHOMH

) =]/2m612pbh§ =1/ 201230745 o) g oy
0 7% 268,8 ’ ‘

CorsiacHo Qopmyse (289), pacdersyio BeJqHuHHY @ MOXKHO YMEHb-
WIHTh, YUTS HA JVIMHE HaK/JIOHHOHN TPEemHHB! pacnpeiesaeHHyI0 Harpysky
oT naBieHud rTpyHTa Q=1,5.18=27 1¢ (cM. puc. 2,0).

Tpebyemass HHTEHCHBHOCTb XOMYTOB

(kanoQ)? (1,15-1.27000)21

gx =

SmgR bk~ S 1123074 5r — 608 wre/on <
mgRpb 1-12.30
5213 == 5 = 180 xrc/em.
Tak kak ycmosse (115) He yjoBJeTBOpseICs, IPHHHMAeM
m b
g = ——%BL = [80 grc/eM.

Cornacuo n.13.29, mar xoMyT10oB y onoph A0AK2H Ounith He Golee

h 3
~3~=27 u 50 cM, a B nponere He Goiee —~h=60 1 50 cm. MakcuManbro
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TONMyCTHMBIA Lrar XOMyTOB, coraacho dopmyne (291),

1,5meRybhe _ 1,5.1.12-80.74,5°
Umake =" p o0 — T 1,15.1.57000 o0t M
TpuHEEMaeM Mar xoMyToB 1o Beefi AJAMHe HINyHTa ©==25 cM.
H-HOIJJ.aJJ,b CeYyeHHs] XOMYTOB B OJJHOM HOPMAJ/JbHOM K OCH GaJakKu ce-
YeHUH paBHA

geu 18025 2
sz maRa.x = 1’1.2150 ~1,9 CM*<.

IMpurEmaeM B HONEPEYHOM CEYeHUH JBA XOMyTa AHaMeTpoM [2 mm
(Fx=2,26 cm?).

B cooteercrud ¢ n.13.3] Ha KOHUEBHX yyacTKax INNMYHTAa AJIHHOIH,
pasrofl 0,6 /iy, YCTAaHOBHM JONOJHHTEALHYIO NONEPEUHYIO apMaTypY.

Jlnuua 30Hb nepefaun HampsaxeHu# (eM. 1. 9.18)

6795
ln.n=<0:3 ;2 +10)d=(0’3786_+10)2’2:38 cM

d JOJKHA GpITh He MeHee 15d==153-2,2=33 cm.

[IpunumaeM [7.;=38 cM.

MunumaipHas AJMHHA Y4acTKa, Ha KOTOPOM JAOIKHA Oblib YCTAHOB-
Jiena JOTOJIHHTENbHAS [ONepeuHas apMatypa, pasHa 0,6 [ z=0,6X
X38=22,8 cm.

CymmapHast WIOMWAJb CeYeHHS AONOMHUTeNbHOR monepeddofi apma-

TYpHI

- 0,2Fy0,  0,2-11,4-6795
L N 2150

=7,2 cm2.

[NpunsiB XOMYTH B CEUEHHH JBYXCPE3HbIE H3 apMaTyPHl AHAMETp OM
12 MM, ompeleluM HX YHCIQG
7,2
2.1,13
IMpumeM Ha KOHILEBHIX y4acTKaX NO YeThpe JONOJHHTEJbHHIX XO-

MyTa C PACCTOSIHEEM Me XAy Humu 10 cM, nuametpom 12 MM u3 apma-
TypH kjgacca A-II.

n = = 3,19.

2. Pacuer mo mpouHocTn
Ha JeiicTBHe M3rn6alomero MOMeHTa

OnpefenuM HeoGXOLHMOCTh pPacyeTa 1O W3rk6aioWEMy MOMEHTY
B coorBercTBuu ¢ m.11.55, a.
MowmenT TpemurooGpasoBanus B pebpe ¢ sameHol B Gopmyie (306)
Rprr Ha Rp
mTNOW’n

My = mpyRpWx +———FH—~—— MoNooy = 1.1,75-12- 52666 -
0,9-222786-52666
1507 —0,9.222786.1,7 = 43,2 tc'M,
rie mp=1; y=1,75, Tak Kak NoJKa paclojioxeHa B CXKaToll 30He;
I 2796556
Wo = =7 53,1 = 52666 cm®,
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MowmenT, npoxoasmuil uepes KOHell 30HH Tepeldauyd HanpsiKeHHg
(cm. puc. 2, @) M=9 1c- v<<M;=43,2 TCM, T. €. pacueT NPOYHOCTH Ha-
KJIOHHOTO CceyeHHs MO H3rubaicliieMy MOMEHTY He Tpefyercs.

3. Pacuer no o6pasoBaHuio TpeluH

B cootsercteux ¢ 11.12.10 nposepxy ycnosuii (315) u (316) npons-
BoxuM B cedenur [/—/ (cm. puc. 2, 6

Ceuvenne [I—1

M=27,3 tc-M; Q=25-1,60=237,5 Tc.

OnpenenuM HeoGXOLHMOCTb pacyeta IO 06pa30BAHHIO HAKIOHHL X
TpewmuH (cm.m.12.14).
kyRp1rbhy=0,6-18-30.74,6=24,1 1c<<n.Q=1.37,6=37,5 1¢, 1. e. pac-
yeT 10 06pasoBaHHIO HAKJ/OHHEIX TPEIIHH HeOOXOLHM.

4) MpoBepKa IO LEHTPY THXKECTH CEUeHHs

HopMmanbHoe Hanpsixesue Oy PaBHO BeJHYHHE HANPSKEHHA B § e-
TOHE OT O0XKAaTU® HAmpsiraeMoff apMarypol

miNo  0,9.222786

Ox=06.n="F "~ = o7 = 44,3 krc/em?,
Hopwmanenoe Hanpsixed ue Oy (puc. 26)
bp— b 150 — 30
oy = ncqcp—*n—b” = 141,25T =05,2 Krc/cm?,
Kacaresbubie HanpgxeHUs
QSn__ 37500-47969 .
Tay = T[nh = T 2796556.30  — 22»2 Kre/em®, rge
53,1

Sn=30-53,1 — 11,4-6-33-47,6 4 7,6-7-42,1 = 47969 cmd.

Benuuuna raaBHbIX pacmrusaxomﬂx‘ Hanpm}{e}mﬁ

O +U[/ 0. —0 2 ""44‘,3“}'5,2
orp= St ) (B g, =
+ l/ (:ﬁ%ﬂﬁ,)2+22,22= 13,7 xrc/em?,

BenuuuHa rMaBHHX CKMMAIOUWHNX HanpsKeHH

0x+0y Oyp— Oy 2 —4473+5’2
Gr.c:“—z—‘——.l/(—f—xg ) -{—Tiy: 9 -

—44,3—5,2 \? — ‘ 2
£ l/(____g______) 492,92 = — 52,8 krc/em®.

Tak kak m;Rppir=0,5-225=112,5>0; =52,8 krc/cn?, nomxHO
cobatofatecst ycaoene (315): Rpp=18>>0p.p=13,7 xrc/em?, T. e. Tpe-
6osauue yciaosus (315) Brimosnnsercs. )

6) Ilposepka B MeCTe IDUMBIKAHHA MOJKH K pedpy

miN, — miNe€ow  0,9-222786
06. 5= "F, In Y77 4597
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0,9.922786-1,7

+ 9796556 11,9 = 45,7 xre/em?;
_neMy . 1273100119
Ox=£05.ut" jr T TTToT06556 =
= 57,3 Krc/em?;
0y =15,2 xrcjem?;
QSn_ _ _37500-70541 .
Tey = "[ob  2796556.30 — 026 xrc/em?;

65
Su=30-65 5+ 11,4-6,33.59,5 4 7,6.7.54 = 70541 cu8;

o o O, — 0y \2 . —57,3+5,2
op, p = «:'{2“ ’/+]/( :x2 .l/) -—}—172 *_____._2_'—____‘_

xy

—E7.3—5.2 |2
_{_]/(,_,E‘Z’—g———s’—i) 432,62 = 19,1 Kre/em?;

0,0 O, — Oy \2 —57,34-5,2
oam S [ PR - AR

—F7 3 )
_l/(__‘lz’—g-————-f’z—) 1-32,6% = 72,2 Krc/em2.

Up_c<m1Rp11=112,5 Kre/em?, TOI‘ZIa2 JNOJI2)KHO BBIMOJHATLCA YCA0-
BHe (315): op.p=19,1>Rpi1=18 kre/cm?, T. e, ycnoBre obecneuenus
TPEIIMHOCTORKOCTH HAKIOHHOTO CCUEHIIsS He BLIMONHACTCS. ITockoabky
TpeGoBakiie TPEULUHOCTOMKOCTH K NAHHOMY CEYeHHIO HEe NpeibaBiderca
(cM. dcxonHbBIE faHHble), PEKOMEHAYETCSI IPOU3BECTH NPOBEPKY LIHPHHBI
packpuITus TPEULUH. [IupuHy pACKPHITIS TPEmMH onpejeiseM 1o dop-
myae (334).
OnpemenyM 3HAYeHHs BXOAAWHX B dop myny Bestmuun: cp=1.3,
n=1(cM. 1. 4,5);
K=(20—1200 ;LH)IO": (20—1200-0,003)10%=16,4-10?,

Fyx 2,26

rie  Pn=pPe="%, = 30.05 = 0,003 fus  ABYXCpPE3HBIX XOMY-

TOB juameTpoM 12 MM, marom u==25 cu;

1cQ N,  1-38750 999786
by — 0B ="5.74,5 — 0% pp  — 404 xrefe?

nast hy=74,5 cu u F=150-15--30 (80—15)=4200 cmZ.

{ =

t2
az = cgk (hy 4 30dyarc) —7‘?— —1,3716.4-10% (745 - 30-12) %
u

n+~a

1-4,042
R o ‘
X 0,003.2,1.10%2 = 0,029 my,

UTO MeHbIIe AONYCTHMOTO Apgon=0,08 MM.
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PACHET NOJIKW HUIYHTA
B TMOIEPEUYHOM HATIPABJIEHNH

1. Pacyer no npoyHocTH
HOPMaJIbHBIX ceyeHui (puc. 4)

1. Pacder mo npoOvHOCTH HOPMAJbHBIX ceyeHui (puc. 4)
a) Co CTOPOHEI 3achnKH
Hapjenue rpyHra B Mecre KPeIJieHHs anKepHOH TATH Ha yuacTKe
IIHHOH 2 M ocpefHsercs (CM. pHC. 2, @) Ggp=13,4 1c/M%
Harubamomuil MOMEHT B MecTe NpHMBIKAHKA NOAKH K peGpy Ha 1 M

ILJHHE MOJKH (puc. 4, a)
ql? 13,4-0,6°%
T2 = 2

= 2,412 tc.M = 241200 Krc.cM.

Bricota cxkaTofi 30HE GeToHa Ge3 yuyera CKaTofl apMaTypet

ShaniaM 51,151 241200 _
=~} MVg ulle - __V
* h 12 128 — 117100

mgRupb

=1,4 CM.

X<<20'==2-3=6 cM, T. e. cxKaTasg apMaTypa He YuTeHa I PaBHJBHO.

mgRupbx 1-175.100-1,4

= 8,27 cm2.

Fa=—p ™ = 13700

Puc. 4. Cxema wnarpysku npu pacue-
Te NONKW INITYHTA B HonepeyHoM Ha-
{paBaeHHH

G —~ CO CTOPOHB 3ACHUKK, 6 ~ QO CTOROHBL
4KBaTOp HU
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IlpunumaeM  cTepXHH
anamerpom 12mm. Ha I M
AMHHE YCTaHABJHBAETCS I PH
mare 100 mm 10 crepxnueit
(Fa=11,31 cu¥.

6) Co CTOPOHH aKBaToO-
pux (puc. 4, 6)

TlockoJNBKY  HHTEHCHB-
HOCTb HalDY3KH B HuXHeH
YacTH MWNYHTa OT PaCUeTHHX
Harpy30K, ONPEfeJEeHHEX C
Ko3phunueHTOM HEPErpysK,
He PABHBIMH €UHEULE, MeHb-
e HHTEHCHBHOCTH AaBJeHHS
OT PacueTHHIX HArpysoK, Ol-
pefesieHHBIX ¢ Koadduouen-
TAMH TeperpyskM, PpaBHEIMA
egunule, MAKCHMaIbHO® JAB-
JeHHe npuHumaeM no G6oJlb-
mell BeNHYHHE,

Maxcamanphoe nasiexue
Ha TOJKY oCpefHsieM Ha
yqacme BHCOTOR 2 M (puc.

, 6) gcp=17,8 Tc/M2.

gepl®  17,8.0,6%

=3,2 rc-M =320 00) Kre v



QkuncM V 2.1,15-1-3,2-10%
= 2 __ “ZRaltel . qo . - =
*=hy— Vh “Ruph 122 1-175-100

=1,9 cM.
x<2a'=2.-3==6 cM,.

mgRupbx  §1-175-100-1,9
Fa= maRa = 1,1.2700 = 11,2 cm?.

Huxnsns apmatypa B noJKe Takxe npuuumaercs & 12 MM, marou
100 mm (Fa=11,31 cm?).

2. Pacyer 1O pacKpbITHIO TpeIUH
HOPMAJbHBIX CeYeHHI

Pacuer npousEoiEM B CCOTBETCIBHEM € TpeCOBaHMSME TIaaBh 1.
a) Co CTOPOHEI BaCHIIKH

gep=13 T¢/M? (cM. puc. 2, 6);

12 13.0,62
M= -22—*: “——2——=~,34 TC-M = 234000 Krc.cm.
0q—OC
aT—;kcnn—f‘——“—aL 7(4 —100p) V4 -
FFa 11,31
k=1; ¢g=13 n=1; u=m=m*:0,0094
d=12 Mwm;
Opay=0;
M 234000

Ca="F, = (T3.113 = 1760,5 xrc/cm?,

1760,5
ar=1.1,3. 1m—7(4—100 0,0094) /12 = 0,08 mm,

YTO DABHO IpPeAETbHO AONYCTHMOMY S3HAUeHHUIO Qrup=0, 05.1,6=
=(,08 MM
6) Co croponrl akKBaTOpHH

M 320000 .
Oa="Fuz = T1,31.11,05 — 2060 xrc/es?.

2560
ar=1:1,3 171—156—-7(4_10000094)1/12 =0,12 um.

TMockoapky ydacToX WITYHTa, A/t KOTOPOIO OIpPENRJISIETCs: BEJIH-
YHHa PACKPHITHA TPENIHH, NOCTOAHHO HAXOAMTCS HOJ BOJOH, MpefesbHO
JonycTHMoe 3HAueHHE DACKPHITHA TPEMHH dqnp==0,3-1, 6—0 48 MM,
T. €. 8HAUMTEJbHO GOJblIEe IOJYYEHHOrO,

3. PacueT Mo NPOUHOCTM HAKIOHHBIX CEHCHHI

B cooreercTBuH ¢ 11.13.28 momepeunyio apMaTypy MOXHO He ycTa-
HaBJHBaTh, T. €. IIPH
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k.m.R, bh:
3MelpPlto
kutleQ << c '

[MpopepaeM HEOGXOANMOCTh pacuyeTa no nonepeuHofi cuje npu
Qu axc=9q/=17,8.0,6=10,68 Tc:
Rym g Rpbhy=0,6.1-12-100-12=8640 krc< 10680 xrc,
ClefA0BATENbHO, pacyeT no npounocti neoGxoanM. IlpousocTs mpoBe-
pseM no ycaopusm (297) u (298).

8230
S

3 4 r
5 Fo=li4cm
e X S LT N 5e224°Y
W L ¢ o 2
’ A
S| $124-I
SIERE
S ‘ E ! 1 o | wae 250mH
< y
ol g a12A-0
3, ~JJE—H—
“ 40724 ﬂi F“ [ wae 100MM ©
s \ P FY T
"I: [ ] 2 . =
- 5 9 —— 8 'y A~
) l \_‘._,l_,-.__é__\_s_____,_\_y___,u.ﬁ
@IZAT Fu=JB6icm? T922A°Y
waz 100MM 8p=750 L

Purc. 5. Cxema apMHpOBaHHs CevueHls

komgRpbhy==2-1-12-100-12=28 800 kre>Qyanc=10 680 xrc,

T. €. ycjaoBue (297) Bmnosnsercs.
Has nposepku ycnoBnd (298) npuHuMaeM B cooTBETCTBHH ¢ n.11.51

c=2h;=2-12=24 cmM.
Tlonepeunas cuia B KOWIie pacCcMaTPUBAEMOTo HaKJIOHHOTO ceyenlis

Q= Quarc—qc=10,68—17,8-0,24=6,41 rc.

kymgRLbAT  1,9.1.12.100.122
¢ - 24

== 8640 krc > Q=06410 xrc.

IlpuHuMaen eme OHO 3HaueHHe ¢=ly=12 oM,

Q = Qmayxe —gc = 10,68 —17,8-0,12 = 8,54 rc.

k.m. R _bh> 1,2-1-12.100.192
3 GC p~0 5 == 17280 Krc >Q = 8540 xrc

T. €. ycaopue (298) BHINOJHSETCH M NMPOYHOCTH MJIMTHL OT HONepedHo i
CHABI ofeciedeHa 0e3 moIepPevyHOll apMaryphl.

B coorpercruu ¢ 1n.11.55, 6 pacuer maKJoHHLIX cevyeHHil TO H3Tu-
6arolmemMy MOMEHTY He HPOM3BOANM.
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4. PacyeT no pacKphiTHIO TPelMH HAKJOHHBIX CeyeHMil
(em. mn. 12.22 u 12.23)

[Tposepum ycrosHe (322):
kyRp116he=0,75-18-100- 12=16200krc>n,Q=1-10 680=10680 xrc,
T. €. CeueHHe TPENIHHOCTORKOE, PACUeT MO PACKPHITHIO TPellUH He IIpo-

H3BOJHTCS,
[NonyyenHoe B pesysbTaTe pacueTa ceueHiie NPHBEJEHO Ha pHuc. 5.

HPHJIO)KEHHE 15

TPEBOBAHHUS K KOHTPOJIIO M OLJEHKE TTPOYHOCTH BETOHA
H TPEU{MHOCTOHKOCTH
HNPEJBAPUTEJIbHO HAMPS)KEHHBIX KOHCTPYKLHH,
APMUPOBAHHBIX CUMMETPUUYHON APMATYPOM

1. Kontposb ¥ olleHKa 0JHOPOJZHOCTH M npouHocTH (e10HA HmpH
CXaTHH JIOMKHBI TIPOHUBBOJHTLCS C TpPHMEHEeHHeM IPeAYCMOTP eHHOro
T'OCT 18105.0—80 craTHCTHYECKOTO MeTOJa B HEeASX JOCTHXKeHHS Mo-
CTOSHCTBA NMPUHATOH NPH pacdere H3Jeanll oGeclteYeHHOCTH! HOPMATHB-
HEIX CONMpPOTHBACHHMA GeToHA 110 npoyHocTd npu cxaruu. Maroropnenue
u ucnntanme obpasmos mpoussopsatces no 'OCT 10180—78.

2. Hapspy ¢ paspywampHMH METORAMH ONpefesellss NPOYHOCTH
feToHa MOTYT NPHMEHSTLCA Hepa3pylIalomue MeTOAL! HCILITaHUS 6eTOHA
B KOHCTPYKIUHUSAX (3JeMEeHTax).

3. Ilonyckaercss onpefieneHue MPOUHOCTH B H3JENHAX YJALTPA3BY-
KOBBIM HMIYJBLCHBIM MeTooM B cooTBeTcrBHH ¢ FOCT 17624—78 u me-
TOJOM, NIO3BOJIAIONINM 2BTOMAaTH3UPOBATH NPOLECC H3MEPeHH s, OCHOBAH-
HEIf HA ONpeJleleHHI CTATHYECKOTO MOAYJSA YNPYTOCTH IO H3MePEHHBIM
yOpyromracTHyeckuM JepopmanuaM GeToHa, BO3HHKAOMHM B MOMEHT
nepefauy KOHTPOHDPYEMOIO YCHJIHS HATSIXKeHIs apMaryphl Ha GeToH.

4. Tlpu oLeHKe TPeUlWB OCTORKOCTH USJEJNHH CTaTHCTHYECKHM METO-

IOM MojJexaT ycranoplenuto TpeSyeMblii Ha npouspofcrse M u ¢pex-

Hult M, MOMEHTH TpeIlMHOOOpasOBaHN, a TAK¥KE MHHHMAaJibHOE 3Ha~
YeH¥e B NpPOLEHTaX Tpe6yeMOr'0 MOMEHTA OTHOCHTEJIbHO HOPMHUDYEMOro
MOMeHTa TpemuHoo6pasoBanusa M7,
5. TpebyeMbll MOMEHT TpEIHMHOOGPA30BAHUSA ONpENeSseTcs M0
tdopmyae
f— xlvf’l
A/ T e ———
Ix (1 —tfo)ymg @ (1)
rje M; — MOMEHT, BOCIDHHMMAEMBIE ceueHHEM, HOpMaJbHBIM K Ipo-
JOJIBHOH OCH 3/IeMeHTOB, NpH O6PAa30BAHMHU TPEIIMH, onpe-
neasiemeii o qopmyse (306), npm e=0;
¥ — H3MEHUuBOCTH (KO03hdHUKEHT BapHAUNN) MOMEHTA TpeUlH-
HOO6pa3oBaHMsl B KOHTPOJHDYEMOH NApTHH;
my — Ro3bdunnest ycJaoBHE paborhl, XaparTepusywomuil Tou-
HOCTb HATSAKEHHS apMaTypEl;
! — noJylUHpHMHA JIOBEPHTETbHOIO HHTEepBaJa, BLIPAXKEHHOTO
B JIONAX cpepHell KBajpatuuuoit omubku, pasHas 1,64 pas
nosepurteapHoli BeposTHocTd 0,95.
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6. XooppuuueHT BapHaluH v BblUHCAserTcs N0 (Popmyse

N (M, — My )?
|

1

T

13

V= = i ! ! (2)
M
rae My, Mg g MT3...MTi, My, — HacTHEe 3HAYEHUA MOMEHTA TPe-
IMUEO06Pa30BaHys, NOJYUYeHHBIE
C DOMOIBI CpeicTB KOHTpPOJAS,
HpI/l 3aTOM onpeneneﬁne YacTHBRIX
SHAUEHNH JOMIKHO NPOH3BOIAUTHCA
B COOQTBeTCTBIH C BeJOMCTBEHHBIMU
CTPOUTEIBHBIME HOPMaMY;
n — YHCAO HCNBTaHuH;

My — cpeiHee sHaueHHe MOMEHTA Tpe-
IHO06pa3oBaHus, OIpelesse-
Moe 1o Qopmyne

oo Mr ot Mayt My A My
.=
n

. 3

7. Kosdduuuedr yeroBufl paGorsl m, oupeAetaercss B COGTBETCT-
puu ¢ 1.9.17, a Ang COOPHEIX NP2ABAPUTS/NbLHO HAUPAKEHHBX KOHCT-
PYKWHH, M3TOTOBASEMBIX HA 3aBOJAX WX CHCUMANAbHO 00OPY ROBAHHBIX
NOJHIOHAX, CTENeHp HATAMKEHUS apMaTypPe KOTOPHIX IOjBepraercs
CHCTEMATUYECKOMY KOHTPOO B NIPOUECCE BCErQ LHKIA H3TOTOBJIEHUS
uafeul, paspenraercsy YCTaHOB/JEGHHE NOBLILIEHHOTO NIPOTHB NpPHUBELEH-
woro B 11.9,17 3HaveHnsn KosohuiulueHTa TOYHOCTH HaTAXKEHHA apPMaTypht
fly, TOPAJOK YCTAHOBJEHHH KOTOPOTO JOJXKeH NPOU3BOAMTBCH B 3TOM
clydde 710 BEJIOMCTBEHHLIM CTPOHTENBHEIM HODMAaM.

i cuMMeTpuYHOTo apMEPOBaHHs KOHCTpYKLMH, NOABEpTaeMblX
CHCTEMATHYECKOMY KOHTDOMI0, KOSQDANUERT TOUHOCTH HATSIKEHH S apMa-
TYPH BHUHCASETCS 1m0 Gopmyae

n g

S‘ 0 (mun),
o 5’0
My = A= i, 4
n

THE O (yuy), — HAUMEHBLIEE 3 CPEAHHX sHaueHu# Hanpsakeuull B ap-

MaType, PACnCHCKeREoR y pafounx rpanefl sjementa

0y, — Cpejinee 3HAUCHNE HADPHKEHHA BO seeft  padoueh
apmarype.

8. Hcpmupyenmbiil MOMEHT 1peluHco6pasoBans ]W; onpejensercs

no ¢opwmyae (1), B koTopodt 3HaYenHy ¢, v 1 MMy NPHHAMAIOTCA COOTBET-
cTBeHHO pasmmimu 1,64; 0,135 u 09.

o o AT

9. Tpebyewmmnlii cpepnuii MOMEKT TpemuHooOpasoBanusa M > Bblpa-
MeHHblll B NpoLeHTax K HOPMHDYEMOMY MOMe HTY M:, YXa3a8HHOTO B
npoeKTe, He JonKed ObiTh Melee 3HAUeHUA, Onpenelisemoro o Taba. 1.

B 38BHCHMOCTH OT IaPTHORHOIO KO()(PHIHEHTA BAPHALHI H UHCId HC-
IBITyeMblX B NADTHH H3JTUH.
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Ta6aunmal

TpeGyemblii cpegHuii MOMEHT TPEIHHOOGPA30BAHHS
B NAPTHH B NMPOUEHTAX K HOPMHPYEMOMY

TlapTHOHHEH M,:/MI 100 npn n, DaBHOM

kosddunuest

BapHallHH U

4 6 10 30 n Gonee

0,05 83 83 82 81
0,06 85 85 84 83
0,07 87 87 86 85
0,08 90 89 89 87
0,09 92 92 91 89
0,10 95 94 94 91
0,11 98 97 96 93
0,12 101 100 99 96
0,13 104 103 102 99
0,14 107 . 106 105 102
0,15 111 110 108 105

10. B cayuasx, Koraa KOHTPOIb TPEIIIHOCTONKOCTH U3NeNuil mpo -
H3BojuTCA 083 NpUMEeHeHHs CTaTHCTHUECKOro MeTOAa, OLeHKY TpPeulHHo -
CTOfIKOCTH DEKOMeHAVeTCs OCYWecTaAATh B coorserctsun ¢ T'OCT
8829 —77.

NMPHUMEP OBPABOTKHU JAHHBIX HCHBITAHH#
WPEABAPHUTEJIbHO-HANIP SHKEHHbBIX
JKEJIESOBETOHHBLIX IINMYHTOB CEYEHHEM 50Xx45 cm

APMUPOBAHHBIX JAECSATHIO CTEP)KHAMH NUAMETPOM
28 mm

U3 CTAJH KJACCA A- 1IB

1. Hcxoanbie paHnbie

Onpenenennnit no gopmyne (306) MoMeHT, BOCIPHHHMAaeMulfl ce-
YeHueM, HOPMAaJbHHIM K NpPOLOJABHOH OCH 2JeMeHTa, NPH 0O6pasoBaHUH
Tpemuu M., BeJIMUMHA KOTOPOTO yKasaHa B NpoexTe, pased 22,5 Te-Mm.

HOpMnpyeMEli MOMeHT Tpewwuuo oGpasoBanusi M, Onp ejeneHHbIR

no ¢opmysae (1) HacTosero NpuJoKeHHS NPH 3HAUGHHAX f, v H My
CCCTEETCTECHRO paBhmX 1,645 0,135 u 0,9, paken 32,1 Te-M.
CTaTECTRYEChEe JeHEb€ KCILITaukil, HeoOXoAuMEE A onpenese-

HYSl CPeLKEro 3HaueHHs MOMeHTa TpelnHoo6pasoBanMs My B H3MeH-
YHBOCTH ¥, IIPUBEJeHHl B Tabal. 2, HACTOAIMErO NDIJIOKEHUA. a Koabdu -
LHEeHT ycJoBHH paGoTel mg; — B Tabda. 3.

2. OueHKa TPEUIMHOCTOUKOCTH M3JIeJHI
CTATHCTHYECKHM METOJ0M

Mo nanneiM TaGa. 2 HACTOAWETO NPUAOKSHHS ONPACASTEM CPEAHE e
SHaYeHHe MOMEHTE TPeuluHOOOPa30BAHAS
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Ta6nuna?2

CraTucTHyeckne AAHHBIE MCOBITAHMHA

AJsL OMpEjeNeHiss MOMEHTa TPellHHOoGpa3oRatus My
H M3MEHUHBOCTH L

B (MT — =] (-MT -
= i i = i i
& MTZ_ Mrl—MT T ACE s MTi MT;MT )
1 32,8 0,8- 0,64 22 33,1 1,1 1,21
2 33 1 | 23 31,4 —0,6 0,36
3 32,6 0,6 0,36 24 31,4 —0,6 0,36
4 33,4 1,4 1,96 25 32 0 0
5 32,5 0,8 0,25 26 32 0 0
6 29,8 —2,2 4,84 27 33,4 1,4 1,96
7 32,6 Q0,6 0,36 28 29,1 —2.9 8,41
8 28,5 —3,5 12,25 29 32,7 0.7 0.49
9 31,4 —0,6 0,36 30 29,7 —2,3 5,29
10 32,5 0,5 0.25 31 29,7 —2,3 5,29
11 32,5 0,5 0,25 32 32, 0,3 0,09
12 32,1 0,1 0,01 33 34,6 2,6 6,76
13 31,3 —0,7 0,49 34 32,9 0.9 0,81
14 31,3 —0,7 0,49 35 31.4 —0,6 0,36
15 34,3 2,3 5,29 36 30 —2 4
16 34,2 2,2 4,84 37 31,8 —0,7 0,49
17 33,6 1,6 2,56 38 33,6 1,6 2,56
18 32 0 0 39 31,1 —0,9 0,81
19 33,5 1,5 2,25 40 33,8 1,8 3,24
20 32,3 0,3 0,09 41 29,2 —2,8 7,84
21 32,6 0,6 0,36 42 33,9 1,9 3,61
EMTI,: 1347, 4 2 (Me,—~
— M )=
= 92,84
— 1 4
M': = - 3:;"’"' = 32 TC M.,

KospduunesT Bapuayui ¥ onpesenseM no gopmyne (2) u rabi. 2
HaCTOAMEro IpHA0KEHIA:

n

2: (IVITi""_A?IT}2

=1 92,84
n—1 41
v == 7R = D) == 0,047,

Koasdpdunuenr yenosuit paorst my onpenensem no Gopuyne (4)
Hactoyllero NPHJIOKeHUs, HCNOAb3YS AaHHBle Tabu. 3.

B rpadax 3 u 4 Ta6a. 3 npusegeHsl cpeHue 3HAUEHHA 3DDEKT HR-
HEIX HATPAMKEHUI B apMaType,pacnofoxeHHoll Y pabounx rpadell mrayd -
TOBLIX CBall (Homepa crepXuell B rpymnax 1—5, 6—10), a B rpahe 5.~
cpennue suaueuus 2GdeKTHBHLIX HANDKEHHH IO BCeH padodeil apva-
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Ta6annasd

CTaTHCTHYECKHE JAHHBIE AR ORPEICACHHA
koathuunenTa ycioBui paGornr 1.

. It
g Me cpa I I RNV PR L
2 (1~8); | “le—10); (1~10); i 5(y—10);
1 2 3 4 5 6
5 42.6
I 91 48,4 42,6 45,5 BE= 0,936
35,
2 92—93 39 35,3 37,3 {?l_g = 0,947
3 100—101 38,6 33,6 35,9 0,925
4 106—107 43,3 40 41,7 0,96
5 114—115 42,4 36,2 39,3 0,919
6 112—113 40 37,4 38,7 0,967
7 116—117 44,4 41,9 43,15 0,968
8 127128 47,6 46,8 47,2 0,992
9 124—125 47,4 44 45,7 0,937
10 122—123 43,2 42 42,6 0,986
11 118—119 45,3 42,8 44,05 0,972
i2 132—133 45,2 40,4 42,8 0,958
13 9495 37,1 37,3 37,2 0,995
14 106—107 46,6 42,8 44,7 0,955
15 110—111 41,9 38,9 40,4 0,963
16 114—115 41 41 41 1
17 136—137 44,8 41,4 43,1 0,962
18 25--26 45 40,4 42,7 0,947
19 5—6 45,4 41,4 43,4 0,954
20 7—8 46,3 45,9 46,1 0,989
21 I1—12 40 38,8 39,4 0,985
22 126—127 40 38,6 39,3 0,983
23 141—142 45,2 43,8 44,5 0,985
21 147—148 43 41 42 0,977
25 155—156 50 48,8 49 4 0,988
26 166—167 45,8 40,2 0,935
27 171—172 46,3 47,5 46 9 0,968
_(—ymm _
aed O(1—10);
= 25,953
Type; B rpade 6 — oTHOMmeHHUS CPEAHIX MHHHMAJbHEIX HaIp sxeHuH
K CpeaHEM BO BCell HanpsxeHHOH apmartype.
25,953
My="—"g7 — = 0,961,

B cooteercrriin ¢ dopmyJofi (1) HacTosIIErO IPHIOKeHHS ONpefe-
JafeM TpefyeMoe 3HaYeHHe MOMEHTA TpPOI[IHOOGDPA30BAHHs:
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— My 2.5
M =T —hym, = (=1,61.0,07) 0,961 = 224 1e:14,

IlpoussonuM cpapHeHHe TPeGyeMoro MOMEHTa TpelHHOOOpasosa-
HUS B IIPOLLEHTAX OT HOPMIIPYEMOro co 3HauyeHHeM, YKazauHbM B Taba. 1
HaCTOSIUIET0 NPHJIOKEHHS, AIH v, paBuHbiM 0,05, ¢ 4ducioM HenuTaHHH
n Goaee 30
MET a
T 100 = 2% 100 =799,
M: 32,1
B cBsi3n ¢ TeM, uTo TpefyemMoe 3HaueHHe B IPOLUEHTAX IOJIYYHIOChH
MeHbIIe apasJordyHOro 3HaUeHHs, yKazanHoro B Tabda. 1, a1s v pasHoro
0,05, munuManbHoe 3xavenue M npurumaeym paeubiv 81 % mopmmpye-
moro, T. e. 26 Tc-m (32,1X0,81). .
2.6. OxoHvaTeJNILHYIO ONEHKY NPUIOXHOCTH MBAENHH IO TpemuHO-
CTOAKOCTH IPOU3BOAUM 1O pesyabraTaM cpaBHenus Tpedyemoro u cpei-
HEI'0 MOMEHTOB TpemKHOOOPa3OBanus

ME<M,, )
Taxk xak BepapencTso (5) ynosaeTsopsercs (26<<32), naprus wnyH-

Ta, NOJABEPTHYTAs CTATHCTIYECKOMY KOHTPOJIO IO TPEIMHOCTOHKOCTH,
cuuTaeTcs BHIAEpKABUICH HCIBITAHHA.

THPHIOKEHHE 16

TPEBOBAHHSI, VYKA3BIBAEMBIE HA PABOYMX YEPTEXAX
JKEJE3OBETOHHBIX KOHCTPYKUHUH

OBIHE TPEFOBAHHY

1. B paGouux uepTeskaX MOHOJHTHBIX Xe/N€306eTOHHLIX KOHCTPYK-
IME ROJMXHB! OBITh YKA34HLL

NpOeKTHag Mapxa CeTOHA NO NPOYHOCTH Ha OCeBOE CXKaTHe M, B He-
O00XOAMMEIX CHYyuYasX, MapKa GeToHa II0 MODO3OCTOHKOCTH, BOAOHENPO-
HHLAEMOCTH M 10 IPOYHOCTH HA OCEBOe DacTaiKeHie;

BH/J apMmaryphl (cTepaHEBas HJH IIPOBOJOYHAs) II ee npoduin;
KJacec apMarypsl, a B HeOOXOLMMEIX cayuasx (Hanpumep, Aasd KOHCT-
pyKnou#, paGoTalmKX NPH HE3KUX TEMIIeparypax Wil PacCudATHIBaeMbiX
HA BBHIHOCJAMBOCTL) I Mapka cTajiu; somep 'OCTa, a npu ero orcyr-
CTBHH —— HOMEp TeXHIWeCcKIX YCHOBHE Ha AaHHBII BHJ CTalH; COOTBET-
CTBYIOIHE HOPMATHBHEIE AOKYMEHTH IO CBApKe; B CJOMKHHBIX CAydasix—
MEeTOJBl H3TOTOBJIEHHS NPOCTPaHCTBEHHOrO (apMoGJoka) apMaTypHOIo
Kapkaca H MNOPSIAOK €ro cOOpKH;

MEPONpUATHA HO aHTHKOPDOZHOHHOM 3amiuTe H 11O 3amuTe OT BO3-
JeHCTBUS BHICOKMX TeMneparyp (eclld TAKOBHE HEOGXOAUMEI);

TOJILIHHEA 8alUTHOTO ¢/1051 6eTOHA A5 pabodeil apMaTypsl, a TaKXKe
HeoOXOXAHMOCTh YCTAHOBKH COOTBETCTBYIOUIMX (DHKCATODOE, 0GecredH-
BAlOMUX IIPOEKTHOE IOJIOXKEHHE aPMaTyphl;

B Clyyae OTCYTCTBUS CNelHaNbHEIX PACUCTHHIX JHCTOB PacyeTHHE
CXEMBI, HArPY3KH, 10 BO3MOMHOCTH — HODMATHBHBIE H pacyeTHBIC
YCHAHA B OCHOBHEIX CEUEHISX.
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Kpome Toro, B paGounx yeprexax 3JeMeHTOB COOPHHIX KOHCTPYK-
UMH JROJKHBL OBITh YKAa3aHBI:

HaEMeHbIIHEe PasMepH ONMOPHHIX YUaCTKOB;

cTeneHb (KauecTBO) OTHAEJNKH INOBEPXHOCTH (IPH HeoOXOXHNMOCTH);

MecTa IJi 3aXBaTa SJEMeHTOB IDH IojbeMe H MOHTaXe (B clyuae
HeoBX0MMMOCTH), MECTA HX ONUPAHUs IPU TPAHCHOPTHPOBAHUH M CKJa-
NIIPOBAHHUH;

TpeGOBAHNIA O HAHECEHIH 3aBOXOM-IRTOTOBLTEJEM MeTOK (pHCOK),
He06XONNMEIX L5l 06eceyeH s KaueCTBeHHOR YKy THHTeAbHON cOopKuy;

IPY HEOGXOZMMOCTH CXeMhl HCNBITAHUS, BEJMUHHBI HarPy3oK,
nporg6oB H APYTrHX KOHTPOJHPYIONHUX BeJHYMH;

Bec c60pHOIrO 3JeMeHTa.

TPEBOBAHUA K APMATYPHDBIM YEPTEXAM

ApMaTypHBEle YePTEXKI AeJATCSI Ha YepTeXKIl, N0 KOTOPBIM BEIETCs
H3TOTOBJIEHHE apMaTypPHBIX KOHCTPYKUUH (M31eyHi), ¥ MOHTaXKHHe, IO
KOTODLIM MOHTHDYETCH apMaTypa B 6loKe OeTOHHPOBAHUSI COOPYIKEHHUS.

Ecan apMHpOBaHMe BelleTcsl C NpPHMeHeHHEM apMOKOHCTPYKIHI
(apmocerox, apmokapkacoB, apmobepM H T. I.), Ha HIOX COCTaBJAIIOT
gepTexu (hopmaTku).

YepTex¥M apMOKOHCTPYKIIHI BHIMOJIHSIOT, KaK IPaBHJIO, HA JICTaX
dopmara 24. B oTAenbHBIX cayyasX AONYCKaeTCs NpHMEHEHHE IPYTHX
(popmatoB B coorserctBuE ¢ ECKJIL 2.301-—68*%,

ApwmoceTkH, apMoNaKkeTsl ¥ IJIOCKIE apMOKapKackl MOXHO BblUep-
yyBaTh Ha JHcTax dopmarta 11.

Apmarypa B ¢acazax u paspesax, BUAUMas CO0KY, MOXa3HBaeTcs
onuofk nunued Toamuuol 2/5S, a B ceuyeHUAX — TOYKOH. XOMYTH mO-
KashlBaloTCs JHHHEAMH Toamuuoi S/2, a B ceYeHHAX BLIYEPYHBAIOTCS
C KpIOKaMI TONBKO M3 apMaTyphl Kjaacca A-I.

Ha cBopousomM wepTerxe apMOKOHCTPYKIHH NOKa3HBAIOTCA YCJIOB-
HbIMH GYKBEHHBIMH OGO3HAUEHHUSIMH.

Hymepanus apMaTypHBIX usfeJHl B XKeNe306eTOHHBIX MOHOJHTHEIX
KOHCTPYKIMSIX NPUHIIMAETCSI CKBO3HOH JUIs BCETO COOPYMKEHUS WJIH €ro
YaCTH.

BrluepunBanue apMaTYpHBIX CTepXHeH B JiBe JIHHHH 3alpelaeTcH,
KpoMme neranelf, nzofpaxaeMbx B KPynHHX Macmrabax (1 : 5).

Cpapka Ha yepTexe MOKABEIBACTCA TOJALKO MOHTAKKEAS C YKASaHUEM
JUINHBl H TOJIIIUHB LIBOB ¥ cliocofa ee npoH3BojcTBa. CBapHHE COERH-
HEHHs] apMaTyphl HOKAaSHBAIOTCA HA UepTeXXaX NPHUHSATBIMH YCJIOBHEIMH
0003HaYeHHAMH.

B nmpumeuaHusX Ha yeprekaX apMATYPHHX U3JENHA XOJKHBI GHITH
yKasaHbl CHOCOSH INPOM3BOACTBA 3JEKTPOCBAPKH apPMOKOHCTPYXIHUH,
CTHIKOB apMaTyphl H COeANHEeHHH apMATypHOH CTaNH C IPOKATHOH HJIH
ClesaHA CCbUIK4 HA COOTBETCTBYIOMIUH HOPMATUBHBIA JOKYMEHT.

IIpu apMupoBaHHI OTIEIbHBIMH CTEDXKHSIMH HAa NJIAHAX, CEUEHHIX
win acazax JalTCs OT KAXKIOrO CTEPIKHSI BLIHOCKH. B crenubrranusgx
4 BHOOPKAaX apMATYPH YKa3bBaeTcs KJIACC CTaAM NO MO3UUUAM, & B He-
06X0ZUMBIX CJAyYasiXx H MapKa apMaTypPHOR cTajil.

Ecin B pasubiXx GJIOKax, OTHOCANIUXCS K OJHOMY COOPYIKEHHIO,
HMEIOTCH OJMHAKOBbIE APMATYPHBIE M3JENNs, MapKa 3THX H3jequfi co-
XpaHsercs s BceX GJNOKOB.

ApMmaTypHble H3LeNS peKOMeHyeTcss H306pamarb Ha NOTOBBIX TH-
norpafckux GiaHkax.
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Juisi npocTEX apMOCETOK MOTYT NPUMCHAThest Gaanku ¢ n3odpaxe-
HHEM ceTKU, Ha dJeMeHTaxX KOTOPOI NPOCTaBASIOTCS HeOOXOLUMBIE pas-
MepHI.

Cerka na GuaHKe J0Ji2KHa ObITb NPAMOYrodbHON (Gopumbl Gez oTeep-
cTHil, nepern6oB H CTEPIKHEH, BEICTYNAKIHX U3 IJIOCKOCTH CeTKH. Ap-
MaTypa CeTKH NOJKHA HMETh He 6oJee ABYX pasNuYHBIX JHAMETPOB
cTepxuel.

Ha apmaTypHbIX 4epreXax I OMeWaKnTcs:

cnenuduKauHs 2JeMEHTOB K MapKHPOBOUNOH cXxeMe;

BeJIOMOCTb CTepXHejl Ha OILHH SJeMEHT;

BLIOODKA CTAJH Ha OJAHH JIEMEHT;

OCHOBHBIE TOKazaTenl OjoKa.

[lpn nmepemeHHOM 3HAUCHHH JUINHLI CTEPXHsA OJNHOLO U TOTO IKe
HoMéepa Ha 5CKu3e MOKA3bIBAIoTCS Npefenibl JAHH oT {y 10 [y, a B BeloMO-
CTH CTCcpXHeH jaercsl CpeldHssl AJaHHa [qp.

MacwiTa6 p3o6parkeHHH HA apMaTYPHBIX YepTeXax NPHHUMAIOT
M 1:20 u M1:50 B 3aBICHMOCTH OT raGapura KOHCTPYKLHH H ee
cjoxnocti. BuHocHple n3o6paskeHus (y3/bl) MOTYT BLIIOJHSATHCS B
macuitabe M1 : 5, M 1 : 10, ceuenuqa sgemenToB B Maciutabe M 1 : 10,
M1 :20.

Hywmepawis apMOKOHCTPYKIUIT ¥ MTYuHBIX cTepkuell Ansa xamgoro
cGop OYHOTO uepTeka A0JKHAa HAYHHATLCHA C TepBOTO HOMepa.
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Cmpotiusddam 101442, Mockea, Kanssesckas, 23a

HaGpano B Opaera Tpyposoro KpacHoro 3HaMeHH
YexOBCckoM moaHTpaduyeckoM KomBmHaTe BO <«Comoznomurpadupom»
Tocynapersensoro xomurera CCCP Io aenaM usfaTensCTs,
noaurpadu H  KHUXKHOH TOPrOBAI
r. Yexoer MocKorckoff obaacTa
Ornevatano B [logonsckom duaunazne [0 «Ilepuonuxas
Comwsnonurpagupoma rnpa  TocynapcerBeHHoM KomuTere CCCP
10 zesiaM H3JaTenbeTB. moaurpadin 0 KHHMKHON TOProBAH
r. IToponwck, yia., Kupoma, A. 25
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OMEYATKK M MOMPABKH K «PYKOBOACTBY MO MPOEKTHPOBAHHIO BETOHHBIX roef

H JKEJE30BETOHHBIX KOHCTPYKUHWN FUAPOTEXHHUYECKHX COOPYXXEHHA»
(FHAPOMPOEKT MM, C. f. XKYKA MHHIHEPIO CCCP, M,, CTPOHH3IAT, 1983)

OMEYATKH

Caenyer
Crpanuua TaGanua, rpada, cTpoka HanewaTaHo YHTATH
17 15-51 CTpOKa CHHE3Y c( e (
26 Ta6n, 12 (ronoska), 3-1 rpada cnesa g i
30 Tabxa. 15, 1-3 Tpada ciesa, 5-7 CTPOKa CHH3Y ¥ NpyMeyapue | B-1 p-
125 23 -9 CTPOKa CHH3Y Py P
349 16-9 cTpOKa CHR3Y A-11B A-lils

MOMNMPABKHY

Ha c. 127 rexcr nocse TaGn. 33 mo 1. 3,81 npuselen owwuGoyno.
Ha c. 328, n. 7, Ba BTOpOl cxeMe LJMHa IUBA NOJxHa OuTb 3d, 4d.
Ha c. 328, n. 8, na cxeme ZIMHa mpa JOM¥Ha GHITh 6d, 8d.
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