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Pexomenpanuu paspaboranbl OAO «CoI03BOTOKAHAIIIPOEKTY B
Buge Ampboma mo 3zakazy OO0 «EBPOTPYBOIUIACTY», muceMo ot
16.03.07 ., pmoropop Ne 3119/6385 o1 20.03.2007 1.

IIpu paspaboTke MPOSKTHBIX pEMICHHUH IMPUHHUMAIHCH BO BHHMAHHE
TexHH4eckne Marepuaibl U uHpopmanusa OO0 « EBPOTPYBOILUIACT»
T0 TIOJIU3TUIICHOBLIM Tpy0aM ¢ ABYXCIOHHOM NMpodUIHPOBAHHON CTEHKOM
«KopcHe», a TakKe HAaKOIUICHHBIM OIBIT CTPOMTEJILCTBA IMOA3EMHOM
CaMOTeYHOH XO3SHCTBEHHO-OBITOBOM KaHATIM3allMH W JIMBHECTOKOB H3
VKa3aHHBIX TPYO.

PazpaGorke TP mnpe/mecTBoBAIM HUCOBITAHUS TPYO, MPOBEIEHHEBIC
000 «EBPOTPYBOIIJIACT» u moAroToBKa TeXHHYECKHX YCIOBHH Ha
Tpy6nI ((TY 2248-001-73011750-2005 1 u3MeHeHHsIMH K HUM Nel).).

Pexome HIAITHH COTJIACOBAHLI:
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1.00maa 4acTh.

Hacrosamue PexoMeHgamn PacIpOCTPAHSIIOTCS Ha
HPOESKTUPOBAHUE H CTPOMTENIBCTBO MOJA3CMHBIX TPYOOIPOBOAHBIX CHCTEM
GesHamopHOH X03SHCTBCHHO - OBITOBOM W JOXKICBOH KaHAIHM3AIUH 3
TOJIMSTHICHOBBIX  TPYO ¢ JBYXcJIoiHOH npoduiIHpoBaHHOH CTEHKOMH

«Kopcuc» B coorBercteud ¢ (TY  2248-001-73011750-2005 wm
A3MeHeHHsIMH K HUM Nel).

B PexomeHmanuax npHBeICHBI: HOMCHKIATYpa TpyO JuIHHOH 6,0M
u 12,0m xiacca xecrkocta G4, G8, 06acTs HX MpHUMEHSHHS, TPeOOBaAHU
IO YCTPOMCTBY OCHOBAaHHHM TOX TpyObl M 3achllike TpyOOIIPOBOIOR,
THAPABIHYECKUH pacueT TpyOOIpOBOIOB,

OTKpBITasT W  3aKpbITasd

MPOKIIaKa TpyOOIPOBOMOB, MPOEKTHPOBAaHHE B OCOOBIX YCIOBHSX
SKCIUTYaTAIlMH, cJlada B OSKCIUTyaTanuio, TpeGoBaHHS K 0e30mMacHOCTH
paboT u ap. PexoMeHIaImu TakKe COTEp:KaT TaOIHIBI, HOMOTPAMMBI H
rpaduKu JUIS THAPABIMYESCKOTO pacueTa M PacdeToB BOJOOTBOSAINIHX

CaMOTEUHBIX TPYOOIIPOBOJOB U3 HOJUATHISHOBHIX TPYO.

Ilpu cTpoWTe bCTBE, TMPOSKTHPOBAHWH W  IIPHHATHH B
SKCIUTyaTalldi0  BOJOOTBOMAIMIMX CeTeil W3 HOJIMATHNEHA JOJDKHBI
VUHTBIBAThCS — TpeGOBAHHSI  CHASAYIOIUX  JOKYMEHTOB, a  TaKKe

JOKYMEHTOB, TTOMMCHOBAHHBIX B PeKOMEHIAITHSX:
CII 40-102-2000 «Cpox npaBHiI O NPOSKTHPOBAHHIO W MOHTAXKY
TpyOOIIPOBOJOB CHCTEM BOJOCHAMKEHHUS W KaHAJIHM3ALUH U3 HOJIMMEPHBIX

MaTepHaioB. OO1ue TpeGOBaHHS

CHHII 2.04.03-85 «Kanaymsauus. HapyxHbIe ceTH H COOPYKSHHS»;

CHulI 2.07.01-89* «I'papoctpoutensetso. [InaHupoBka v 3acTpoiiKa
TOPOJICKHX H CENNBCKHX MOCEICHUM,

CHulI 12-04-2002 «BezomacHOCTh TpyAa B cTpouTenbeTee. Yacth 2.
CTpOHTEIBHOE IPOH3BOCTBON;

CHulI 21-01-97* «IloskapHast 6€30MaCHOCTD 3MaHHH H COOPYIKSHH I}

CHulI 3.02.01-87 «3emiisiHbIe COOPYKEHHSI, OCHOBaHHA H (yHIa-
MCEHTBD»,

CHulI 3.05.04-85* «HapyKHbIC CCTH H COOPYKCHHS BOJOCHAGKCHHS
H KaHaJIH3allHHu>>,

TP170-05 «Texnumdaeckue PexoMeH/aMH Ha TNPOSKTHPOBaHHE H
CTPOHTEJILCTBO MOA3EMHBIX CeTed BOMOOTBeNeHHS H3 Oe3HAOPHBIX
HOJIN3THIICHOBBIX TPYO ¢ ABYXCIOHHOM cTeHKOI», paspaGorannsie ['VII
«HAMMOCCTPOM». Mockea -2003r.

TV 2248-001-73011750-2005 «TpyObl w3 MONMDTHIICHA C JBYX-
CITOWHOHN MPOQHITHPOBAHHOM CTeHKOH JUIsi Ge3HAOPHBIX TPYOOIPOBOIOR

«Kopcue» u ap.

2. IloTpedurensckue cBolicTBa Tpys «Kopceucey»

JIByxXcloHHbIE MONMUATHIICHOBBIE TPYObl «Kopcue» mpHMeHSIOTCS

JUIsl  CTPOHTENILCTBA  HAPY)KHBIX  CHCTEM  XO3AHCTBEHHO-OBITOBOI,

JIMBHCBOH 1 HpOMBIIH.]'IeHHOfI KaHaJIn3allhuH.



4

KOPCNC - 3T0 nony4yeHHas  METOAOM  KO3KCTpy3um  1200mMm npomssogarcs OO0 «EBPOTPYBI/IACT» no TY 2248-001-
nonmMaTueHoBas Tpyba C ABOWHON CTEHKON, rodprpoBaHHas cHapyxu 1 73011750-2005. OHM  npuMeHAloTCA  4Nd  CTpOMTensCcTBa U
rnagkas W3HyTpyu. Tpy6a W3roTaB/MBaeTCs M3 CreLuaibHON MapKyM  PEKOHCTPYKUMM 6Ge3HamopHbIX TPy6ONpPOBOAHbIX CYCTEM BOLOOTBEAEHNS,
MOMM3TUNEHA MOBBILLIEHHON NAOTHOCTU U UMEET «[BYXapouHyHo» (opmy TPaHCMOPTUPYIOLWMX XUAKME Cpedbl C TemnepaTypoii t° < +60°C (t° <
rogppa (cm. puc.1). +100°C npu KpaTKOBPEMEHHbIX 3a/1MOBbIX COpocax); YKnagblBalTcs B

OCOBEHHOCTV KOHCTPYKLWW [BYXC/OHOWA MOMNITUIEHOBON TPYObI  OTKPbITbiE TPAHLLEW 1
KOPCWC obycnasnmsaloT psg ee NoTpebUTeNbCKUX CBOCTB:

- BbICOKas KO/bLieBas XECTKOCTb;

- HM3KasA TenonpoBO4HOCTb;

- HU3KWIA yAenbHbIi BeC (MO CPaBHEHMIO CO CTa/IbiO MM YYTYHOM);

- yCTOVI‘—IVIBOCTb K arpeccmeHbIM CpefamM 1 NCTUPaHUIO;

- MOPO30CTOMKOCTb;
- YCTOM4YMBOCTb K BO3AENCTBMHO MUKPOOPIraHN3MOB; De -  HapyxHblii anametp e5 - ToNuMHA CTeHKM
- AO]‘IFOBel—IHOCTb; Di - BHYTpeHHwii guameTp BHYTPEHHEro cnos
ec - BbicOTa rogpa t - war rodpa
- TMBKOCTb; e3 - TOMWMWHA CTeHkn ropa 1 - WMPUHA BbICTYNa
e4 -  ToNWMHA CTEeHKN rocppa
- NErKOCTb MOHTaXKa, CKagnpoBaHUA U TpaHCNOPTUPOBaHUA
- BbICOKa#d yaponpoyHOCTb, Puc. 1
MeTogamu, Ncnonb3yembiMn  npun 6ECTpaHLLIEI7IHOI7I NpoKnaake
TPy60npoBOAOB.
3.HomeHKnaTypa pr6 n obnacTb NPUMEHEHNSA |-|pVI CTPOUTENbLCTBE pr60r|pOBO,CI,OB n3 pr6 c AByXCﬂOVIHOVI

Tpy6bl M3 MOMMSTUNEHA C ABYXCHOWHOM MPOGUIMPOBAHHOM MPOMUNMPOBAHHON CTEHKOI «Kopcuc» LienecoobpasHo MnpefycMaTpuBaTh

CTeHKoI «Kopcue» ¢ HOMUHabHBIM HapyXXHbIM grameTpom DN\DO 110-



NPUMEHEHNE  MOJSINITUNEHOBbLIX

KONoALEB,

3/1IEMEHTOB CHCTEMbI C OfIHAKOBbIM CPOKOM C/TyXKObl.

MPUMEHSIEMOTrO MpU  CTPOWTENLCTBE  TPYGOMPOBOAOS,

OcCHOBHbIe TEXHNYECKNE

XapaKTepucTnkn

KakK nocnepoBatesibHbIX

NOMN3TUNEHA,

npueeaeHbl B

Ta6n|/|u,e 1 a yCTOVI‘-II/IBOCTb K BOSAEMCTBM}O XUMNYECKUX BELLECTB - B

TEeXHNYECKOM OMMcaHWUM ABYXCNOMHbIX FodprpoBaHHbIX Tpyd KOPCUC.

NeNe
n/n

N

oo ~N O Ol

10.

HavnmeHoBaHWe rnokazartens

MnotHoOCTb

VHpekc pacnnasa
Mpegen TEKy4ecTu
pacTsXxeHnn
OTHocUTeNbHOE
npw paspbiBe
Temnepatypa XpynkocTtu
Mogaynb n3runba

Y papHasa npoyHOCTb
KoatdpmumeHt
pacLumpeHms
JvanasoH
MOHTaXa
JmnanasoH
aKcnyaraumm

npu

yA/MHeHVe

TENI0BOro

Temneparyp

Temneparyp

Pa3mepHoCTb

Kr
r/10MuH
MTla

%

°C
Mla
KOK/M2
mm/°C

-* 0o~

Tabnuua 1

3HayeHue

950-962
0,4-0,7
20-25

>600

<-70
1000-1200

HeT paspbiBa
0,17

Ot -50 go +60

KpaTkoBpemeHHO,
B TeYeHne 5
MUHYT 10
+100°C.

Tpy6bl N3roTaBIMBAOTCA ABYX K/1AacCOB XecTKOCTU: G4 (SN 4) un

G8 (SN8), MmeroLmMX 04NHAKOBbIE TOSLLMHBI BHYTPEHHUX CTEHOK U

COOTBETCTBYIOLIME UX KMAcCy TOMLLMHBI HAPYXKHbIX FO(PUPOBAHHON

CTEHOK.

Tpe6oBaHUs MO KauecTBy TPY6 NpUBEfEHbI B TabnuLe 2

No HavnmeHoBaHWe nokasartens
n/n
1  BHewHWiA BNG NOBEPXHOCTM

2 KonblieBas eCTKOCTb,
KH/M2

3 Konblesas rmbKocTb npu
30%-Holi fethopmaumu de

Tabnuua 2

3HaueHune

Ha BHYTpeHHe 1 Hapy»XHOi
NoBEePXHOCTAX TPy6 He
[OMYCKaroTCA KaHaBKW, My3bipy,
TPELLMHBI, PaKOBUHbI, MOCTOPOHHMWE
BK/THOYEHNS, BUAVMbIE 63
YBeIMUMTENbHBIX NPUBOPOB. TOpLbI
Tpy6 AOMKHbI ObITb OTPE3aHbl Mo
cepefiMHe BnaguHbl rogpa. Liset
HapY)XHOr0 C/108 - YepHbIA,
BHYTPEHHErO C/0s - 6enblii
/OTTEHKN He perfiaMeHTMpyoTcs).
BHeLLHWIA BUA NOBEPXHOCTY TPY6 1
TOPL,OB [O/DKEH COOTBETCTBOBATb
KOHTPO/IbHOMY 06pasLly.

G4 (SN4), G8 (SN8).

OTCyTCTBME HA UCTILITYEMOM
ob6pasue:

-pacTpecKkMBaHvs BHYTPEHHEro Mnu
Hapy»XHOro cnos,



-PacCIOeHHUS CTeHOK,
-paspylieHus obpasia,

-H3JI0Ma B IOTIEPEUHOM CeUSHUH
obpasna (moTepsi YCTOMIHBOCTH)

Kosddpunment nomyuecty,
He Gostee

4 npu >KCTpalo/BsIKK Ha 2 roja.

I'epmeTHUHOCTD
COEIMHEHHS C

YIUIOTHUTEJIBHBIM KOJIBITOM !

pu Aedopmaliuu
pactpyba 5%,
Tpy6HI 10%

IIpH YIJIOBOM CMETICHHH

CoeIMHEeHHs JUT TpyO:
d, <315 2,0°
315 <d, <630 1,5°
630 <d, 1,0°

DIIpu naenenun Bomast 0,056apa B
TeueHUHU 15MuUH OTCYyTCTBHE
IpOTeUeK BOABIL.

2) IIpu naBnennu eogpl 0,50apa B
TeUeHUHU 15MUH OTCYTCTBHE
MPOTeYEK BOJBI.

3)IIpu oTpHULaTeILHOM JaBICHUN
Bozayxa -30klla (-0,36ap) nanenue
JaBJeHHUA Bo3ayxa 1o <27xlla
(0,276ap) B TeueHuu 15MuH.

DIlpu nasnenuu Boael 0,056apa B
TeueHHU 15MUH OTCyTCTBUE
NPOTeYEK BOJBI.

2) IIpwu naBnenud BoJpi 0,56apa B
TeUeHUHU 15MUH OTCYTCTBHE
MPOTEYEK BOJBI.

3)IIpu oTpHUIaTEeILHOM JIABJICHUH
Bozayxa -30kIla (-0,36ap) nagenue
JaBJeHHUsA Bo3ayxa 1o <27xlla
(0,276ap) B Teucunu 15mun

CToHKOCTh K MPOTpeBy MpH
Temuepatype (110+£2)°C

OTCyTCTBHE PacCIOCHUH, TPELIUH,
my3bIpe

ITo T'OCT27077 n n.4.8. TY2248-
001-73011750-2005

Tpy0sI ¢ AByXcno#iHOM npodmIHpoBaHHoi cTeHKoi «Kopeuc»
JOIIYCKAIOTCS K IPUMEHEHHIO TOJIBKO W3 TIOJMHATHIICHA, HMEIOIIEero
cepTudHKaT cooTBeTCTRH. TpyOB! MocTarsroTCsa AmuHo# 6,0 u 12,0

METpOB.

4.I'mapaBordeckuii pacdeT TPyYGOIIPOBO/IOB.

I'ugpapnudeckuit  pacdeT  BBINOJHASTCA JUISL  OLpeAC/IeHUsI

napaMeTpoB  paboTel  TpyOompoBoga W3 JIBYXCITOHHOM

Y6 ¢
npodumrpoBannoi creukoit «Kopcue». Ilpu sToM HeoOXOAHMO 3HATH
pacxo/ibl, TPAaHCIOPTUPYEMEIE 10 TPYOOIIPOBOJTY, M COOTBETCTBYIONIHE UM
HOTEepPH Halopa. PacdeT BHILIONHSAETCS B COOTBETCTBHU C TpeOGOBaHMAMH
CHulI 2.04.03-85 «Kanasmzanust. HapyxHsble ceTd U coopyxkeHms», CII
40-102-2000 «IIpoexTHpoBaHHE M MOHTaXX TpyOONIPOBOOB  CHCTEM
BOJOCHAOIKCHHSI H KaHAJIH3alHH M3 IIOJIHMEPHBIX MAaTepHAJIOB» H
«TexHudeckoro pykosozcTea Kopcuey.

OcCHOBHBIMH (OpMYJIaMH, OXBATHIBAIOMIMMH CJIYYaW HANOPHOTO H

Ge3HaNOPHOTO ABHKCHUS XKHAKOCTCH B TpyOax, ABIICTCS:
g=aV, V=CR-i, (1)
[Je g- pacXox JKHIKOCTH
C- xosppumment lezn;
R- rugpaBiHacckuil pannyc,

i- THAPABIHYCCKHH YKJIOH.



Koapdunuenr llezu (C) moskeT ObITh BbIuncIeH 10 dopmyrne H.H.

IlaBnoBcKoroO:

C=-R’ , 2)

e y=2,5 ¥n-13-0,75vR (Jn-1);
n —k03pPHUIHEHT MEepOXOBATOCTH TPYO, KOTOPBIH IPHHHMAETCS 110
TaOJIUIIaM CIpaBovHOM U yueOHo# uTepatypel ( n = 0,01- mis

THAPABIHYCCKH TJ1a/IKOH WK CTeKIOILUIACTHKOBOU TPYOhI);

[ "
R=— - rugpapnuueckuii paguyc;

o rr-dl( Y4 _sinlﬂ

4 180° 2

) - IUI0IMagb JKHBOTO CCUCHHS IIOTOKA,

[3- eHTpaNBHEIH YTOI B TpyGe, COOTBSTCTBYIOMUI pacueTHOMY

HATIOJTHEHHIO.
y= 7d 4 — - CMOUCHHBIH IIePHMETD;
180
o < T —

Puc.2.

7

IMotepn Hamopa 4 mo JuMHe TPYOOIPOBOAA OIPEIENSIOTCS — TI0

¢dopmyite (cm. CHull 2.04.03-84 u CII 40-102-2000):
VZ
h=L-i+— , 3
22 >4 6))

NP MPAaKTHUECKHUX pacieTax
h=Lik
rae
L - pnuHa TpyGOTIpOoBOIa, M;
V- cpeTHSIS O CeYeHUIO CKOPOCTH JIBHXKEHHSI BOJTBI, M/C;
g - yeKOpeHHe cBOGOIHOTO HajeHust, M/c’;
i — TUApaBINYeCKHH YKIIOH;
£ - koo PUIHCHT MECTHOTO CONPOTUBJICHHUS,
J — BHA MECTHOTO COTIPOTHBICHUS,
k=1,1 ko3¢ puiHeHT, YIUTHIBAIONTHI MOTSPH HATIOpPA HA MECTHBIE
conporusineHus (10%) B uHHHBIX TpyOompoBoaax, u k =1,2 — (20%) st
Tpybornporoaos muHOH 10 100 M, COOTBETCTBEHHO.
I'uppapnudecknii YKIIOH olipeesisieTes o gopmyore:
AV
i=——, 4
4R 2g
rae A - kosddunueHT CONPOTHBICHUS TPSHHUIO TI0 JUTHHE,

omnpeJeNsieMbId o popMyie, YUHTHIBAIONIEH pa3IHIHYIO CTENICHD

TypOyJICHTHOCTH ITOTOKA



1 A a
——=2lg ——+ % 5)
Ja 13,68R  Re
rac A - DKBHBAJICHTHAasA l'IOBerHOCTI), CM;
a; — Ko>pPHUIMEHT, YUHTHIBAIOIMMH XapakTep MNIEpOXOBAaTOCTH

BHYTpCHHEH MOBCPXHOCTH TPYOBL

MHHHMaJTbHAS CKOPOCTh O€3HANIOPHOTO MOTOKA CTOYHOM JKH/IKOCTH

h
Vs TIPH pacUETHOM HAIIOJIHCHHH 7’ B 1py0ax, mpuHHMAacTes 1o 1abin.3,

e /1,— BbICOTA 3aTIOJTHeHHS TPYObl CTOKAMH.

Tadmuna 3
D, , MM 150-250 300-400 450-500 600-800 900-1200
h/d 0.6 0.7 0,75 0.8 0.8
Vi M/C 0,70 0,80 0,90 1,00 1,15
OKCIlepUMEHTATIbHBIE ~ HMCCIISJOBAHHS — IIJIACTMACCOBBIX TpyO

auametpoM 110, 160 u 225 MM IOKa3alH, YTO COIPOTHUBJIEHHE TpPEHHIO

IUTACTMAcCOBbIX TpyO mpu  HamomueHusx hld = 0,3 cooTBeTcTByeT

COIIPOTHBJICHHUIKO THAPABJIHUYCCKH TJIAJIKHX pr6 HpH 3HAYCHHAX

HanofmHeHHW# Gonee h|d = 0,3 conpoTHBIEHHE MOKET BO3pacTaTh U3-3a
BO3HHKHOBCHHMA JIOKATLHOH  TypOyJNIeHTHOCTH BONH3H BHYTpeHHSH
MOBEPXHOCTH IUTacTMAcCOBBIX TpyG. Jia ydeTa BosgeHcTBHS (DaKTyphl

BHYTPSHHEH MOBEPXHOCTH

Ha THIPABIMYCCKOS CONPOTHBICHHE PEKOMEH/YETCS HCIIOJIb30BaTh
GespasMepHbId MONPAaBOYHBIH HapaMeTp k, 3aBHCSIIMMH OT HANOJIHCHHUS

TpyGonporoyia h|d, npeacTapiaeHHBIH B TabmuIe 4.

Taommia 4

Hanonnuenne | 0,1

1 ]02(03]04]05]06] 07 | 081 09 1
hid

k 10 | 1,0 |10 1,07 | 1,13 | 1,19 | 1,24 | 1,25 | 1,25 | 1,25

Haumenpinue nuaMeTpsl U YKIOHBI TpyO HEOOX0OUMO NPHHHMATE B
cootBeTcTBHH ¢ TpeGoBanusmMu CHull 2.04.03-85 u CII 40-102-2000 B

3aBUCHMOCTH OT CTCICHH HAIIOJHCHHUA H KpPYIITHOCTH B3BCIICHHBIX

BCHICCTB, COACPIKAIMMUXCA B CTOYHBIX BOJaX. HpHHS[TbIe Ha OCHOBaHHH

OIIbITA OKCIUTyaTalluu 3HAYCHUA HAaHMCHBIIHUX YKJIOHOB,

COOTBETCTBYIOIUX pA3IMYHBIM  JHAMeTpaM Tpy0, Mpe/JCTaBICHBI B

Tabnuie 5:
Tabdmmra 5
3uauenus d, Mmm 125-140 160-200
3HaueHHs MHHEMAJILHOTO YKJIOHA | 0,009 0,007-0,005

Ilpu nuamerpax TpyOonpoBonor cebime d=200MM HaHMSHBITHH

VKIJIOH imin OTIPSACIISIIOT 10 (hopMyJie:




imin = a/d, ©)
rie d — quameTp TpybonpoBOia B MM;
a; — k03¢ puIreHT, TPUHAMAEMBIi 1o Tabiuie 6
Tabmmna 6.
d, 250 315 400 500 630 800 1000 1200
MM
a 1 1 1 1 11 11 1,3 13
Yacruunoe HAIOJHEHHS CaMOTEUHbIX TpyGOIIpOBOIOB

obecrieunBaet YAQaJICHUCe W3 HUX ra3oB, a TakoKe MPOIYCK HEYUTCHHBIX
CTOUYHBIX BO/.

S.IIpokmagka TpyGOnpoBoaoOB
5.1.T’aGapuTsl TpaHIIeH VT YK/IAAKHA TPYO

[aGaputhl TpaHmen it yKIagkd Tpy6 HasHa4aloTCs B
cootBeTeTBUH ¢ TpeboBanusmu: CHull 3.01.03-84, CHull 3.05.04-85%*,
CHull II1-4-80*, CHull 12.04-2002, CII 40-102-2000,

BesomacHoCTH paboT M HACTOAMMMH Pexomenpauusvu. Ilpu stom

[IpaBUJI

HEeOOXOANMO YUHUTBIBATh Kilace (MM KaTeTOpHIO) IPYHTa 3aJIeraiolero no
Tpacce TPyOOIIPOBOAA, a TaKKe KIAcC M CTPYKTYpPY IPyHTa (TPYHTOB) JUIst
o0paTHOM 3achIlIKU TpaHmied. Ha puc.3 nokasaHa cXema TpaHIIeW Uit
yKJIaJIKH Tpy6 ¢ IBYXCIORHOMN MpodumpoBanHoi cretkoi « Kopeuey.
Ilocne pa3pblTHs, 3a4UCTKU TpaHIIEGH YCTpauBaeTcsl IecuaHast
[IOCTE b,

Ha KOTOPYIO VYKIAABIBAIOTCS TpyOwl, ¢ Qukcanuei ux
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HOJOJKEHHA HpoQMIHPOBaHHBIMH OMOpaMH. BpydHyio WM ¢ IOMOIIBIO
HPOCTEHINNX MEXaHU3MOB TPYObl COCIMHSIOTCS, M IOATOTOBJICHHBIN
yuaacTok TpyborpoBoza Ha 0,7 Dy mpHcEITiaeTesl MecyaHbIM TPYHTOM, I'A¢
Dy — Hapy»xHbIi auaMerp TpyObl. BropuuHas 3achllika OCYIIECTBIISETCS
HecyaHbIM rpyHTOM Ha 30 cM BbIlIe Bepxa TpyObl. Kaxaoit cnot rpyHra
VILTOTHSeTCsl. BHJ I'PyHTa M CTEHEHb €ro YIUIOTHEHHS O0YyCIaBJIHBAIOT
YCTOHUHBOCTD
TpyOompoBoza jmedopMaliiMi TpH CTAaTHUECKHX M JHHAMHYCCKHX
Harpyskax.

Ha puc.3 nokasana cxema VKJIAIKH TpyObI B TpaHIeo, B Tabiuie 9
- cpejiHHe 3HauyeHus Moxyss nedopmammm rpynra E', Mlla

3aBUCUMOCTH OT CTCIICHU €TI0 YIUJIOTHCHUI.

WinpuHa TpaHwen

a ND. a
iy R ¥
\/\\ AN raviuna
AN + SACkINEY
150 M| F ol
t 8 nyGuna
TORHUHEA Tpakwen
NepeuyHaA  zacuInka
FacbInKa
QcHopaHue '
nog TRydy Moctens
(NOYWKE)

K ///\/\22:}7,\‘2

Y¥npyrag
TRYBa

CLHOBRHUE
TRaHWeH
(ecru HeoBxoaumMO)

Puc. 3. O6mas cxema yKIaaku TpyGorpoBoaa. MUHUMANbHEIE pa3Mephl:
a =30+70 cm, moctenb = 15 cM, nepBU4Has1 3achinka = 0,7 D



Tabmua 9
Moay.sk fedopmanuu rpynTa £, B
3ABHCHMOCTH OT CTeN¢HH ero YIUIOTHEHMS ,
MlIa
Cpennss
Tun rpyHTa B 30He 60KO0BOi Jlerxast (S) 85(-1\;[5)% BH&%K o
3ACBIKH TPYObI <85% 0 o ~95% o
pexnas | IIpoxTopy I IT
(D) <40% pOKTOp pOKTOpy
OTHOC.TINOT y =70%
. 40+70% OTHOC.
OTHOC. TUTOTH.
TUTOTH.
Jpobnenslit kamMeHsb, coepKaHne
KPYTHO3epHUCTOH dhpakimu > 95% 6.9 20.7 207 207
KpymnHozepHHCTHIE TPYHTEL €
cofiepiKaHueM KpyTHO3ePHUCTOM 1.4 6.9 13.8 20.7
dpaxmmn 88+95%
KpymnHozepHHCTHIE TPYHTEL €
cofiepKaHreM KpyTHO3EPHHUCTOM 0.69 2.8 6.9 13.8
dpaximn 50+ 88%
I'pyHTEI ¢ ITaCTHIHOCTEIO OT
cpenHeii 1o HyIeRO# ¢ comepkanuemM 0.69 2.8 6.9 13.8
KpymHO3epHHUCcTOH dpakimm 30+50%
I'pyHTEL ¢ IIaCTHYHOCTEIO OT
cpezHelt 10 HyIeBol ¢ comepkaHreM 0.34 1.4 2.8 6.9
KpymHO3epHHCTOH dpakimu < 30%
TounocTs pacueta mporuba(Tio
OTHOIIIEHMIO K peanbHoMY), %o +2.0 2,0 1,0 +05

Ilpumeuanue: 3naueHus MOYJISI AeopMalliy TPYHTA IPUMEHUMBI IS
CJIOS 3aCBINKH J10 15 M.

MuHuMaIbHAs BBICOTA 3aCBINKH HAJT BepXoM TpyOrl D600 MM

npuHAMaeTea 40 0.7 M 1 1 M 1711 Tpy6 Gosibiero quameTpa
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5.2. PacuerHble mapaMeTphl [10136MHOT0 TPYOONIPOBOIa

Tpy6s1 ¢ AByXcoHHOH npodwimpoBanHO#M cTeHKOH « KopcHe».
KOHTPOJHUPYIOTCS 110 IapaMeTpaMm:

¢ TOJIIMHA CTEHKH O5 MM

¢ BHYTpeHHHUH auametp TpyObl Dyy, MM;

s  HapyKHBIH THaMeTp TpyObl Dy, MM;

¢ HOMMHAJIbHAA KECTKOCTH (Iulace 1o xkectkocTH) G (SN), Ila.

Knacc mpy6 no scecmxocmu
Ilon  xmaccom  KeCTKOCTH  TpyObl ¢ JBYXCJIOMHOM
npodunupoBaHHod cTeHKOM «KopcHe» mojpasyMeBaercst momepeuHas
JKECTKOCTh TPYOBI, TO €CTh, CIOCOOHOCTh CTCHOK TPYOBI BBIJICPIKHBATH
Harpy3KH, IPUBO/AIMHKE K Ae(OpMallHH WIH CKATHIO TPYObI B IUIOCKOCTH,
HepIeHUKYJIIPHON OCH TPpYOBI.
Ilo EBponelickuM cTanaapTaM y/ieJIbHAS HOMHHAJIbHAS

(xosbLieBast) xkecTKOCTh SN TpyObI ompe/iensieTcst o ghopmyJie:
E-T
SN =25, [ = T, ©

rae £ - MoAyNb YIOPYrocTH MarepHasia TpyObl Ha PacTSDKEHHE,

d — HOMHHAJIbHBIH JTHAMETpP TPYObI, M

I - MOMeHT MHepIHH OJHOCIIOHHOHN TPYObI OMpeeIIeTcs Mo

dopmye:



®

IJe O; - TONIIMHA CTSHKH TPYOHI, M.
Juta aByxcno#HEX TpyO «Kopeuo» MOMEHT HHepIuH 1

onpeaciisieTeA OIBITHBIM ITYTEM IIPHA HCIIBITAHUAX 06pa3u013.

Onpedenenue 6HeUwIHUX HAZPY3OK
IlIpu pacueTe NoA3eMHOr0 TpyOONpPOBOJA MO TpPeHeLHBLIM
COCTOSIHHAM JOJDKHO GBITH Y/IOBIICTBOPSHO CIICAYIONICE HEPABEHCTRO:
R <9, C)
rae R — pacueTHasi HATpy3Ka Ha TPyOOIPOBO/I WM PaCUeTHOS YCIIHE B
OMACHOM eTo ceucHuH, Mia,
@ — COOTBETCTRYIOMAs pacyeTHAs HeCYIIast CTIOCOOHOCTb, T.€.
npeebHO JOIyCTHMAs HarpysKa Wi MpeJieJIbHO JOIyCTHMOS YCHITHE,

MI]a.
Hazpyska om zpynma

TpyGonpoBo/mI, yIoKeHHbIe IOJ TOPOJCKMMH Ipoe3/laMHu,
aBTOMOOWJIbHBIMM H JKCJIC3HBIMH JIOPOTaMH, a TakKXkKe Ha TePPHTOPHH
adpoApOMOB, IOABEPTaIOTCs, KpoMe HArpy3KH OT Beca IpYHTa, JeHCTBHIO
JHHAMHYSCKOH Harpy3KH OT MepeMeMAoerocs Mo MOBEPXHOCTH 3eMIH
TpaHCIIOpTa.

Ha puc.4 nokazaHo pacipeieIeHHe CTATHYSCKHX U THHAMHYECKHX

HArpy30K, BbI3BIBAIOIMHX JeopManuio TpyObl B TPYHTA MPH CIKATHH.
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FRY30BUK

. T e

Puc.4. Harpysku, eeizeiparomie AeopMaiiiio TpyObI NPH CIKATHH
TpyHTA.

BepTuka/ibHasi HArpy2Ka IpyHTA Ha TpyOy ompeseseTcs 1o
dopmyne:
G = 7 s H-D Hap

s (10)
Ie:
G- BepTHKAJIbHAS HAIPY3Ka HA BEPXHIOIO MTOBEPXHOCTh
TpyOoIipoBoAa OT rpyHTA (BeC Ha SIUHUIYY HOBEpXHOCTH), H/MMm
¥, - YACIBHBIN BeC TpyHTA (CYXO0ro), H/vm?,

H- BrIcOTA 'pYHTa 3aCHINKH OT BepXa TpyOonpoBoaa, MM;



Dyqp~ HAPYKHBIA JHAMETP TPYOBI, MM.

i1 HeryGoKuX TpaHIIeH CHHXKEHHE BEPTHKAIBHOM HATPY3KH
TPYHTa B pe3yJIbTaTe HEYIUIOTHEHHOCTH (PBIXJIOCTH) TPYHTAa MOYKHO He
VUHTBIBATH (WJAET 3alac NpOYHOCTH), [UIsI INTyOOKHX TPaHMICH STOT

daxTop HEOOXOTUMO YUHTHIBATH.

Hazpysxa om mpancnopmuvix cpedcme

JluHamudeckast HArpy3Ka oT TPaHCHIOPTHBIX CPEJICTE HA eAHHUITY

JUTHHBI TpyOOTpoBOAa OMpeIeaeTes Mo hopMyJie:
G,=C,-G, -(1+1,), Hmm, (11)

rae Cy - KodhPUIHSHT TUHAMHYESCKOH HArPY3KH, 3aBHCSIIHN OT
JuaMeTpa TpyObl, ITyOHHBI YKIIAKH H KOJIHYECTBA NPOE3MKAIOMHUK
TPAHCHOPTHBIX CPENICTB;

Gy~ Harpyska ot koneca, H/mm;

1 xo3bdHIHEHT conpoTHBIeHHA yaapy ((akTop Bo3meHCTBHS),
OIpPEeACIISIeTCS B 3aBHCHMOCTH OT BBICOTHI 3aCHINKH [/ (M);

I,=0,776-0,436H ; (0= I;<0,5), H=1,780+0,634 M, npu

H>1,78, I; >0
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Koaddumment C, a51s cityuast HATPY3KH OT OJTHOTO KOJIECA PABEH:

1

H +
2. . P+ H 40,5 w05
C, =1—(>)arcsin| H |-— P >
n (r"+H"YH"+0,5%) aJrt+ H* +0,5°

(12)
B caryuae ByX Ipoe3sKaloMHAX IPY30BUKOB (IIMPHHA KOJICH paBHA

1,8 M, paccTostHHe MeXIy Kojdecamu - 1 M). Koshpunment C, paBeH:

5 5

3D
Co=(7

2

1
—2’3) (13)

rae
- paauyc TpyOBbl (II0 HAPYKHOMY THAMETPY), M;
H — BBICOTA 3aCHITIKH, M;
D- napy)xHpi#i iuamMeTp TpyObL, M.

JluHaMudeckas Harpyzka (BepTHKAJIbHOE JaBJIeHHE) Ha TPYOHI ¢
JIBYXCIOHHOH IpodimmporaHHoN cTeHKoH «KopcHe» Mo BO3AeHCTBHEM
Harpy30K OT TPAaHCHOPTHBIX CPEJCTB pPACCUHTHIBACTCS C YUYCTOM
pacceMBaHus Harpy3kd ¢ ymioM 41° oT BepTHKaIRHOTO HAPABICHHS.
Ilpu BbIcOTe 3achinku MeHee 0,75 M. auHaMudYeckast Harpyska
paccUMTHIBaeTCSA JAJIS ofHOTO Tpy3oBuka. Ilpm BricoTe 3ackimku Gosiee

0,75 M nuHAMHYECKasl HATPY3KA PACCUUTBIBAETCA IS HECKOJILKUX (6oJtee

qeM AJIA O,E[HOFO) TPY30BHKOB, IBHKYIIUXCA IIO TMapaJlJICJIbHBIM IIOJIOCAM.



| 3 658 mm |

756 Kim

13

{,- nnuHAa ciesia OT KoJieca B HANPABJICHHH [BKeHus, pasna 0,25 M

B COOTBCTCTEBHH ¢ aMCPUKAHCKHUM CTAaHJApTOM.

L ;- mypHHa 30HBI JeHCTBUS HaTPy3KH OT TPAHCHIOPTHBIX CPEJICTB

—HCPIICHIUKYIJSIPHO HAIIPpaBJICHHIO ABMGKCHUA ONIPEACSIIACTCA B

1829 mm

\/

NV

=aBHCHMOCTH OT BBICOTHI 3achINKku H:

\/ a) IIpu H < 0,756 M L, paccunTteiBaeTes 1O cleAyIomei GpopMyiie:

PRI
Puc.5.
O6mas quHaMuveckas Harpy3ka Gp Ha BEPXHIOIO MOBEPXHOCTh
TpyOOIIpOBOAa paCCUUTHIBACTCS 110 (POPMYJIe
= G—f , Himm,

2

G (14)

D

e

(G- Harpy3Ka OT OHOTO (CTIApeHHOT0) KoJieca, H/mm;

1 . - xospPunuent quHamudeckor Harpysku, /.= 1,1, npu H<
09M, /,=1,0npu H = 0,9 m.

L ;- mupuHa 30HEI JeHCTBUA HATPY3KH OT TPAHCTIOPTHLIX CPEACTB
TapaJjuUle/IbHO HANPaBJICHHIO IBHKESHHS PACCUHTLIBACTCSA IO CIENYIOMIEH
dopmyine:

L=l +175H, (15

rae H — BricoTa 3aChINKH, M,

L,=1,+175H (16),

e

{,- mupHHa ciefa OT Kosleca IepIeHTHKY HIPHO HATIPABIICHUIO
JBHKeHHS, paBHa 0,5 M B COOTBETCTBHH C aMEPHKAHCKHM CTAHJApPTOM.

6) Ilpu H = 0,756 M (1puMep [U1sI 2-X TPY30BHKOB)

IIpu BeicoTe 3ackinku H20,756M o0mas Harpyska OT 2-X rpy30BHKOB

(8 komec) pacmpenessieTcsl O MOBEPXHOCTH MHpHUHOHM 1), mapanmesbHO
HaIlpapBJIeHHIO JBH)KSHHS. B HallpaBiieHUH, NepIEeHTUKYISIPHO JBHKECHHIO,
Harpyska paclpe/esisieTcsl Mo MOBEpXHOCTH IUPHHOHN paBHOH HUeThIpeM
TPY30BHKAM, KOTOpBIE IIEPEMEMIAIOTCS 10 JOPOTe OHOBPEMEHHO, T.€ TIO
noBepxHocTy paBHo# 13,31 M (3 3,658Mm + 2,337m, rae 2,337m= (1,829Mm
+ 0,508 M) - mupHHA KAKIOTO IPY30BHUKa), 3,658 M — paccTosIHAS MEXKTY
LHEeHTpaMHU OCeH IPY30BUKOB).
Torpa mupuna 1, Oynet paBHa:

L, =(1331+L75H)/8 (17)



ITpumedanwe: pazMepsl TPAaHCIIOPTa MOTYT MEHSITHCS, OJHAKO YIOJI

PACCEMBAHHA HATPY3KH OCTACTCSI HEM3MEHHBIM, T. € < o=41°.

Ouerika 6030eticmeus zpyHmossix 600

I'pyHTOBas BOAAa OKa3pIBaeT THJPOCTATHYESCKOE JABJICHHC Ha
TpyOOoIpoBOI.

Bo-mepBeiX, 5TO [gaBieHHe MOXeT ObITh pa3IokKeHO Ha
HEepaBHOMEPHOE JABJICHHE, BBI3BIBANOIISE HMATHO IOTEPSUHOTO CEUCHUA
TpyGOIPOBO/A, H PABHOMEPHOE BHEIIIHEE [JABJICHHE, BRIZBIBAIONICS TOIBKO
HOCTOSIHHOE ~ OKPYIKHO® BHEITHETO

yeumme.  PaBHopeilicTRylomas

THAPOCTATHYCCKOTO JaBJICHHA SIBJIACTCA HHUYCM HUHBIM, KakK
B3BCITHBAIOIIHAM JABJIICHHCM, KOTOPOC IIOABCPIracTC:A prGOHPOBOﬂ o

3aKOHY ApXAMeIa H KOTOPOE COCTABIISIET:
Gre=my 12, T, (18)
T/e Y - OOBCMHBIH BeC BOJIPI, T/M3;
T'es- paIAyc TpYOBI ( JTO BHEIIHEH MOBEPXHOCTH
TpyOompoBOaa), M.
Bo-BTOpBIX, TPYHTOBAs BOJIA B3BEHIMBACT IPYHT, BCIISJICTBHE YETO

ero > peKTUBHBIH 0OOBEMHBIH BEC OKA3BIBACTCSA YMEHBIICHHBIM JIO

BCJIMYHMHEI

YT - Yzan =V, (19)
- &
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e Y4 —0OBeMHBIH BeC MaTepHalla YaCTHIL| TPYHTA, PABHLIH JUIst
GOJILIIHHCTBA BXOJAIIMX B COCTAB IpyHTa MUHepanos 2,650-2,750 T/M3, a
JUTSI OpTaHAIECKHX BemecTs 1,2-1,6 T/M3;

- Koo(pPHUIHEHT TOPHUCTOCTH, NPEACTABIAIOMHE OTHOIICHHE
o0beMa 1op rpyHTa K 00heMy €ro TBEp/AbIX YaCTHIL,

Ysan —OOBEMHBIH BeC TPYHTA IIPH IIOJIHOM 3aIIOJIHEHHH €TI0 I10p
BOJIOH, /™ , PaBHbIH

v.te 7,

l+¢ (20)

Vsan =

B-TpeThux, 111 GOJIBIIMHCTBA TPYHTOB HACHIMEHHE HX BOJIOH
TPUBOJIAT K CHHIKSHHIO COTIPOTHBIICHHUS C/IBHTY, 4, CJIEIOBATEIIBHO, K
YBEJIMUCHHIO JTABJICHHS Ha TpyOonpoBo. JlaBieHue, oka3bIBacMoe
TPYHTOBOH BOOH, HA3BIBACTCSI HEUTPaNbHBIM, HWIH OPOBLIM, a JIaBIICHHE
€aMoT0 B3BEIEHHOT'O TPYHTOBOTO cKeleta — 3 dekTuBHBIM. COBMECTHOE
HeliTpasibHOe 1 3 (HEKTHBHOE TaBIICHHE Ha TPYOOIPOBO/T OKa3bIBACTCS
GoJibIe, 9eM O/THO AaBJICHHE MAJIOBIAXKHOTO TpyHTa. Bec rpyHTa,

HOTPYIKEHHOTO B BOAY, YMeHbIIaeTcs Ha 1/3.

Pacuem npozuba
BriGop Tpy6 mo pesysibTaTaM IPOYHOCTHOTO pacyeTa MPOBOIUTCS
Ha OCHOBAaHMHM CTaTHYeCKOTo pacueTa, ¢ yderoMm Tpebopanuii CHull

2.04.02-84 mo npouHOCTH TPyOOoIpoBOIa.



Cratudeckuii  pacueT  TpyOONpOBOJOB  HPOBOAMUTCA  Ha

BO3ACHCTBHE pACUETHOTO BHYTPEHHETO IABJICHHS, HATPY30K OT TPYHTA,
BPEMEHHBIX W JMHAMHYESCKHX HATPy30K (HATPY30K OT TPAHCIOPTA),
coOCTBEHHOH

Macchbl TPAHCTIIOPTHPYEMOH

Iy0 H

aTMocepHOTO JaBJIeHHA IpH oOpazoBaHHMH BakyyMa H BHeIIHEro

JKHJKOCTH,

THAPOCTaTHYECKOTO MJABICHUSI TPYHTOBBIX BOA B TeX KOMOMHAIMIIX,
KOTOpble OKa3blBalOTCs HamOojiee OMACHBIMH I IPOSKTHPYEMOTO
yuacTka TpyOonpoBoja.

B pacuerax  [OJDKHBEI

HUCIIOJIB30BATHC S IMPpOYHOCTHLIC u

JeopMannoHHbIe MOKa3aTenH MaTepHaa, YCTaHOBJICHHBIE
H3TOTOBHUTENEM TPYO.

TpyGel ¢ naByxcioiuod mpodmnuporanHoi cremkoii «Kopcuoy,
YKIIa/ibIBaeMble B TPYHTE Ha Ti1yOHHe 0 15M, JOJDKHBI ObITh PACCUUTAHDI
HA BOCTIPHSTHE OJHOBPEMEHHOTO BO3ICHCTBUS PacUeTHOTO BHYTPEHHETO
JABJcHUS] M CYMMapHOW BHeEIIHeH Harpy3KH ¢ VYUSTOM TJIyOHHBI
3aJI0KeHHA TpyOOmpoBoJa, BHJAA OCHOBAHHS TpaHMIeH, YIUTOTHSHHS
TPYHTa 3aCBHIKHM, BO3HHKHOBSHHS OBAJILHOCTH IIONEPSUHOTO CEUCHHS
pY6.

Jomycrumoe ykopoueHHe BEepTHKAIBHOTO JUHAMETpa TpyO TpH

BOBHGﬁCTBHH Harpy3kKkn  JOJIKHO MNpUHUAMATBCA 110 cTaHjgapTaMm

(«TexauueckuM YCIIOBHM») H3TOTOBUTENI TpyO. B mpeapapurembHbIX

pacueTax MOIKET HCIIOJIB30BATLCSH 3HAUYCHUE JO 3 % BKITIOYHTEIILHO.
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5.3.T exHOIOTHA MPOKTIATKH TPYO

Tpanmmelinyo MpoKIagKy TPy ¢ ABYXCIIOHHOM MpodHInpoBaHHOM
creHKoi «Kopcue» cienyet npou3BoUTh NIPH TEMIIEpaType HAPYKHOTO
BO3IIyXa t°>-500.

JU1a yKIIaaKu caMOTeIHBIX TPyOOTIPOBOIOB JOIDKHA
HPOUBBOJUTHCS CHENHAIBHAS IIOATOTOBKA TPAHIICH ¢ 00eCTIeYeHHEM
IPOEKTHOTO YKJIOHA COIJIACHO MPOSKTY:

- IpH ecCTeCTBEHHOM OCHOBaHHH POBHOM Cpe3KOH TIpyHTa C
npopUIHPOBAHHEM Ha YT (IO MPOSKTY),

- IPH HCKYCCTBEHHOM OCHOBAHMH — HACHITIKOH TIIeCKa, TpPaBHA,
meGeHKH ¢ yTpaMGoBKo# ciosiMu Toimunoi 100150 MM 10 IpoeKTHOMH

CTCIICHHU YIINIOTHCHHA, 6CTOHI/Ip0BaHI/IeM, YCTaHOBKOﬁ CBaHHBIX OI10p.

IIpu mpoknagke MpeaycMOTpeHO JiBa cmoco0a OMHpaHWsi TpyO Ha

OCHOBaHME: TIUIOCKOE H chnpodIHpPOBaAaHHOS, a TakkKe JlBa THIA
OCHOBAHHH:
-TPYHTOBOE BHIPOBHCHHOE - TMpH MPOKIaKe TpyOONpPOBOIOR B

MICCTAHBIX TPYHTAX (KpOME TPaBEIUCTHIX);
-necyaHass NOATOTOBKAa ToJmuHOM 150MM - pU  NPOKJIAJKe

TpyOONPOBOJIOB B TAJICUHHKOBBIX TIECYAHBIX TPYHTAX, IeOSHUCTHIX,

TPABAHHO-TAJICTHAKOBBIX, CKATBHBIX, OOJIOMOTHBIX, INIMHACTHIX U T.II., a

TAKKE 11O HCKYCCTBEHHOMY OCHOBAHHIO.



TpyOel ¢ aByxcioiino#t mpodummporaHHOH creHKOH «Kopcuon
HeJIb3s1 YKJIa/IbIBaTh HEIIOCPEICTBEHHO Ha GeTOHHBIX OMOpax.

[Ipu npoxiajnke TpyG B BOJOHACHINMEHHLIX TIpYHTaX co ciaaboi
BOJIOOT/auel  IpeyCMaTpHBacTCsl HCKYCCTBeHHOe OeTOHHOe HIIH
BTpaMOOBaHHOe B TIpYHT INeGeHOYHOe OCHOBaHHME ¢ YCTpOHCTBOM
HecuaHOH MOy IIKY.

IIpu  mpoxnagke

Tpy6G B 3a00J0YCHHBIX,

JOJDKHBI

3aHUJICHHBIX,

3aTopOBaHHBIX  TPYHTaX OBITH  TIPeIYCMOTPSHBI  H
OCYIIECTBJICHbI MEPOTIPHATHSI, 00eCIeYUBaIOIHe HeCYIYIO CIIOCOOHOCTE
TPYHTOB, COOTBETCTBYIONIYIO PAacUeTHOMY CONPOTHBJICHHIO HE MeHee
0,1MIIa (3amMeHa IpYHTOB, yCTPOMCTBO BCTaKajg U T.IL).

IIpu mpoxkiaake TpyOompoBomor muamerpoM 700MM u Oonee B
OIIACHBIX JUIS KapcTooOpa3oBaHUA 30HAX B TeX CIIYYasiX, KOTJa BO3MOXKHO
BpeMCHHOE HapyIIeHHe TIPOJOJIBHOTO YyKJIoHa TpyOompoBojga ¢
KpPaTKOBpeMEeHHOH paboTOH Ha OTJACNBHBIX YYacTKaX B HAIOPHOM
PeKHME, CleyeT HpHMCHSITH TpyObl Kiacca xectkoctH G8 (SN8) ¢
YBEeJIMICHHOH JUIHHOHM 3aBefieHms1 TpyO B KosioAuel. B ciydasx, xornma
BpeMCcHHOE HapyllleHWe YKIOHAa TpyOONpoBOJa HEHOHYCTHMO, CIEAyeT
NPUMEHATh TPyObl Kilacca xecTkoctH G8 (SN8) ¢ ykiagko# HX Ha
CIIONIHOM JKeJie300eTOHHOH TUIHTe.

B 3aBucuMocTH oT TpeOyeMol Hecymeli criocoGHoCTH TpyO  mpe-

JYCMOTPEHBI CleqyIomue TpeOOBaHUS IO BHAY M CTCNCHH YIUIOTHEHHS
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TPYHTA 3aCBINKH Ma3yX TpaHIIeH, o ypoBHA Bepxa TpyOr! +0,3Mm (0,3Mm -
3AIMATHBIA CITOMH):

- 3aChIIIKA MECTHBIM IPYHTOM C MTOCJIOWHBEIM pa3paBHUBAHUEM H YII-
JOTHEHHWEM C TIOBBINIGHHOH CTENCHBIO, KOTOpas XapaKTepH3yeTcs
yIedAbHBIM BecOM YIUIOTHEHHOTo rpyHTa 1SKkH/M’ — is mecuaHsIx
IPYHTOB H cymeceif, 16KH/M st cyrnunkos u mrH (Keor>0,92),

- 3aCBINKa IIeCYaHbIM IPYHTOM € YIIIOTHeHUeM 10 K ,,>0,95.

3acpinmka Ma3yx TpaHmIeil MeCTHBIM IPYHTOM ¢ HEKOHTPOJIHPYEMOi
CTeTIeHBIO YIUIOTHEHUS K IPHUMEHSHHIO He peKOMEHIYeTCsL.

SamurHBIH cI0H Hajx TpyOaMH He JOJDKEH COAEpKATh TBEPIBIX
JaCTHIl, KOMKOB KPYIMHOCTBIO Oojice 20MM, a TaKKe TBEPIbIX BKIFOUCHHIMA
B BHJC MEOHS, KaMHeH U T.II.

YINOTHEHHE 3aMUTHOTO ¢JI0SI TPaMOOBKOH HEMOCPEICTBCHHO HAJT
TpyGaMH 3ampemaeTcsl.

CreneHp YIUIOTHEHHS TPYHTAa 3achIIKM CJCAyeT NPHHUMATh B
cooteeTcTBur co CHuII2.05.02-85, Ho e MeHee K ¢on>0,95.

Ha ygacTkax TpyGonpoBoIOB, I/ie TI0 YCIOBHSIM MPUMEHEHHUS TPyD
TpeOyeTcs MOBHIMIeHHAs CTeMIeHb YILUIOTHEHHUS TPYHTA U T/I¢ HEBOZMOKHO
obecrieunTh TpebyeMoe KadeCTBEHHOS YIUIOTHCHHE MECTHOTO TPYHTA
(CYTJIMHKOB, INIMH H T.I.), oOpaTHAas 3achllIKa HAa BRICOTY He MeHee 30cM
HaJl TpyOONpOBOJOM JIOJDKHA TIPOMBOAMTHCS TMPHBOZHBIM I€CYAHLIM

ITPYHTOM € TOBBIMEHHOMN CTETIEHBIO YIUIOTHCHHSL. Takue YYaCTKH JOJIKHBI

OLITh B IPOCKTE 0CO00 BEIACTICHEI.



Omnpe/e/icHHe CTeIICHH VIUIOTHeHMSI TIpyHTa (yASJbHBIH Bec
IPYHTa B CYXOM COCTOSHHM HWIH Ko>(pUIHEHTA eT0 YIUIOTHCHHS)
CllelyeT TPOU3BOUTh 0TOOPOM TIpoG ¢ 06eux cTOpoH TpyOOIpoBoa He
pexe, deM depe3 30 -50M, HO He MeHee ABYX Mpol Ha ydacTKe MEXKIY
KOJIOAaMH, ¥ 0(hOPMIISITE aKTAMH Ha CKPBIThIE paboTHI.

Metoapl 3achHIIKM M VIUIOTHGHHSI I'DYHTOB 3achIlIKH, a TaKKe
IIpHMEHACMbIS 5TOM  MeXaHH3MBI obecIeunBaTh

IpH JOJDKHBI

COXpPAaHHOCTH prﬁ H HCKJIIIOYATh BO3MOXKHOCTH HX CMCIIICHHS.

5.4. Ilpoknaaka Tpyo B pyTiasipax
B cootpercTeum ¢ TpeGorammsimu CHulIl 2.04.02-84, CHull
2.05.03-84, CHulI 2.05.02-85, CHull II-89-80* , BCH 003, CII 109-34-
97 (MarucTpalibHBIe ra30IpOBO/IbI) HePEXOAbl N0/ JKeJIE3HBIMYU JOPOraMu

M aBTOMOOHJILHBIMH AOpOoraMu Ha/JICKHUT IIpUHHAMATL B CTaAJIBHBIX

¢ymsipax. Ilpu  oOocHopaHMH  JOIyckaeTcsi — IpeJycMaTpHBATh
YCTPOMCTBO MEPeX0IoB TPYOOTIPOBOIOR 6e3 Gy TIIsIpoB.
Ilpu mepecewenun TpyGompoBomor m2 1py6  «Kopeue»

HHXKSHEPHBIX CeTel pacCTOSHHS 10 BepTHKAJH (B CBETY) H TOPHU3OHTAIH
npuHUMarTca ¢ yuetoM Tpebopanmit CHull II-89-80* (mo T1abm.9).

I[onycxae’rcn HOPMAaTHUBHBIC PAaCCTOAHUSA J0 HHKECHCPHLIX ceTe ®

(I)yHL[aMeHTOB COKpaIllaTh, CCJIx HUCKITIOYACTCsI BO3MOXKHOCTH

TIOBPEK/ACHUA T‘pyGOHpOBOI[a B CJIyyae ocCaJkH (I)yHI[aMeHTOB, a TaKXe
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noBpeXkAeHUsT  (QYHIAMEHTOB,  CAaHWTApHOM  WIH  TeXHHYECKOM
0e30MacHOCTH ceTel IpU pa3pyNIeHUH TTOCISAHHX.

BuyTtpennuii auameTp Dy Gy TisIpa Ha/ICKHUT IPUHAMATD:

OTKPBITHIM cII0coGoM — Ha 200 MM GoJbIlle HAPYIKHOTO JTHAMETpA
Dyap. TpyGompoBofa ;

3aKpBITEIM CIIOCOOOM — B 3aBHCHMOCTH OT JUTHHBI L. mepexofa u
Hapy>KHOTO JiHaMeTpa Dy,p TpyGonposoaa, cormacao CHull I11-4-80.

TpyOonpoBoibl CHCTEM BOAOOTBeAcHHA Oe3 (yTispa CleayeT
pa3MeImaTh HIDKe CeTeH TPaHCIIOPTHPYIOIHX BOJY MHTHEBOTO KauecTBa
Ha 0,4 M. B pymisipax TpyGonpoBo/T BOTOOTBEICHUSI MOKET pa3MemaThest
Beime Bojomporoda Ha 0,2M. Ho mpm »TOoM paccrosHHE OT OCH
HepecedeHms 1o oOpesa dyTisapa JODKHO ObITH HE MEHES 5 M B KOKIYIO
CTOpPOHY B TJIMHHCTHIX IpyHTaxX W 10 M — B KpPYNHOOGIOMOYHBIX H
HecYaHbIX IPYHTaX.

IIpoexTupoBanme TpPyOONPOBOJOB, MNMPOKJIAABIBACMBIX ITHTOBOH
NPOXOJKOH WJIH TOpPHBIM CHOCOOOM, B TOM YHCIEC TpyOOIpPOBOJOB
rIIyOOKOro 3aJioXKeHHs, HeoOXoauMo BHINOIHATE cormacHo CHull I1-91-
77 u YKazaHHAM TIO TIPOM3BOJICTBY M INIPHEMKE paboOT MO COOPYKCHHIO
KOJUISKTOPHBIX TOHHEJNEH cnocoGOM IIHTOBOH NPOXOAKH B rOpojax H
NpoMbIIIeHHBIX NpeanpusaTusix (CH 322-74).

[Mlupuna TpaHmew UL CTAIBHBIX (GYTIIPOB, YKIAABIBASMBIX

OTKPBITBIM CHOCOﬁOM, OIpeALIIICTCA B COOTBETCTBHH C TpeGOBaHPIﬂMI/I



CHull 3.02.01-87. HaummeHbmias MHpHHA 1O JHY TpaHICH C
BepTHKAJIBHBIMA CTEHKaMH Oe€3 ydeTa HX KpellH JIOJDKHA COCTABJISITh He
MmeHee 1,5 HapyxHBIX AuameTpoB dymTiipa. B ycTolumBRIX TpyHTax
HOPMAJIBHOH BJIQYKHOCTH JIOITYCKAeTCS PHIThE TPAHIICH C BePTHKAILHBIMH
CTeHKaMH 0e3 KpeTUICHHS Ha CIeYIOMYIo [IIyOHHY:

- B HACBITTHBIX [1I6CYAHBIX U [PABEJIUCTBIX IPYHTAX — 0 1 M;

- B CYIIECUAHBIX U CYTJIMHUCTBIX TPYHTAX — 70 1,25 M;

- B IJIMHUCTHIX IpyHTaX — 70 1,5 M.

JUIsT KpeIUleHHsT CTEHOK TpaHIIeH B TIpyHTaxX TIOBBIMNEHHOM
BJTAJKHOCTH PEKOMEHYeTCs IIPUMESHSTh Kpelu.

IIpu CTpOUTENBCTBE TMEPEeXO0B

U3 Tpy0 ¢ JABYXCIOWHOM

npodunupopanHod creHKol «Kopcme» IO/l aBTOMOOHIBHBIMH H
JKeJIe3HBIMH JIOPOTaMH, 4epe3 BOJHBIC Iperpajbl NpPOKIaKa 3alUTHHIX

CTAJbHBIX (QYTIAPOB MOXeT OBITh MpOM3BEJCHA 3aKPBITEIM
(GecTpaHmelHBIM) CTIOCO0OM CIISAYIONTUMH METOJAMHM: MPO/IABIIHBAHHEM
(MEKPOTOHHEJIMDOBAHHEM), IIPOKOJIOM (NPOKAJIBIBAHWEM, TNPOOHBKOMN),
OypeHMeM M pacKaTKOH.

IIpu ycTpolicTBe mepexomor  depe3 aBTOMOOMIBHBIE gopord III
KaTeTOpHH TPYyOOIPOBOIBI M3 TPYO © JBYXCIOHHOM mpodriupoBaHHOMN
crenxo  «Kopcucy MOT'YT YKJIaJpIBaThesl Ge3 QyIIsipoB, ecim
obecrieunBaroTCsl HecyIasi CllocoOHOCTh, Oe30MaCHOCTh MPOSKTHPYEMOTo

TpyGOIpOBOAA U HAIKHOCTE JOPOTH.
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Ecim npepgycMmaTpHBaeTcsi peKOHCTPYKIIHS MM BOCCTAHOBJICHHE
M3HOIIEHHBIX CeTeH, M NpH OTOM YKIAAKy Tpy0 ¢ JBYyXCIOHHOM
npodunHporaHHOH cTeHKoM «Kopcue» B dymnapax W TOHHEILIX, TS

MEKTpYyOHOe  NPOCTPAaHCTBO  JIOJDKHO — 3allONHATHCA  I[EMEHTHBIM
pacTBOpoM, HeoOXOUMO pazpabaTeiBarTh NMPOEKT KpeIUleHHus Tpys, A

KKA0I'0 Cliy4ast HHAHBAAYAJILHO.

5.5. MoHTax TpyOONpOBOIOR
MonTaxk Tpy®G ¢ JByxcioiiHOH mnpodHIHpOBaHHOH CTEHKOH
«Kopcuc»  cie/lyeT NMpoH3BOAUTH IO CHELHAJIBHBIM TeXHOJOTHYECKUM
perylaMeHTaM, YTBEP)KACHHBIM B YCTaHOBJIeHHOM ropsiike. Takue paboTsl
JOJDKHBI  [IPOU3BOJUTBLC  pabouuMH,

NnpomeamnuMi  CIICITAAITBEHOC

o0yueHHe W HOJNYYMBIIUMH IIPAaBO HA HX BHINOJHEHHEe. MOHTHPYIOTCS

TpyOBI:
- Ha JHe TpaHIIeH;
- HaJl TpaHIIeeH;

- Ha OpOBKe TpaHIIEH.

6. TpascopTHpOBKa U XpaHeHUe TPYG
TpaHcmopTHPOBKa, XpaHeHHe Ha oOOBbEKTaxX M MOHTaxK TpyO ¢
JBYXCIIOMHOM mnpoduiupoBanHoli cTeHKoH «Kopcuo» JIOJDKHBI
OCYI[ECTBIBITHCS B COOTBETCTBHH ¢ TpeGOBaHHAMH:

- TY 2248-001-73011750-2005 (OOO «EBPOTPYBIIIACT»).



- «Texnnueckoe Pyxopoacteo «KOPCHUC».

- CII 40-102-2000.

Iorpy3ouHo-pasrpy3ounple paboThl JOJKHBI NPOM3BOAMTHCA B
cootsetcTBuH ¢ I'OCT 12.3.020.

Ynakopka, TpaHCHOPTHpOBaHHE, O(QOpMIICHHE JOKYMEHTAIlHH W
PYO COOTBETCTBHH €
TpeboBanusimu I'OCT 10692-80 ¢ m3m. 1-5.

XpaHeHHe JOJKHO TIPOM3BOJUTHCA B
Tpy6bl ¢ nByxcioiiHOH mnpodmwinpoBanHoH creHkor «Kopcuey

JOIYCKaeTCsl  TPaHCIOPTHPOBaTH JIOOBIM  BHAOM  TpaHCIOpTa B
COOTBETCTBHHM C TIPaBMJIAMH TIEPEBO3KH TPY30B W TpeGOBaHHSIMH
MOrpYy3KM M KpeIUIeHHS TIpy30B, JCHCTRYIOIIMMH Ha JaHHOM BHJE
TPAHCIIOPTA.
TpancnopTupoBaHHe TpyO

MAaKCUMAJIBHBIM HCIIOJIB30BAHUC BMECTUMOCTH TPAHCTIOPTHOT'O CPEACTBA.

ClieyeT  TPOH3BOIUTH  C
JomyckaeTcs: IepeBO3Ka ¢ pa3MelleHHeM B Tpybax Gosbliero quamerpa
Tpy® MEHBIIEro THAMETPA.

Tpy6bl ¢ asyxcioiinoi mnpodumupoBanHoi cteHKo# «Kopeue»
caexyeT obeperaTh OT YIapoB W MeXaHWUSCKHUX Harpy3ok. lIpu nepeposke
TpyObl HEOOXOMUMO YKIA/IBIBATH HA POBHYIO MOBEPXHOCTB, HCIIONB3YSI
UL WX 3aKpEIUICHWS CHeI[HabHbIE

npoduibHble NPOKIAAKH H

TPEIOXPAHATE HX OT OCTPhIX METAUTHUECKHX YTI0B B pebep mIaThopMelL.
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ITpu 5TOoM TpaHCIIOPTHPOBKA, NIOTPY3Ka H pasrpyska Tpyd JOJDKHa,
Kak IIpaBHJIO, MPOU3BOAUTECS IIPH TEMIIepaTypax He Hike Munyc 50°C.

Tpancnoptuporka nipu SoJice HU3KHX TeMIepaTypax JOIMyCKaeTcs
TOJIbKO TIPU HCIOJb30BAHUHU CHENMAIBHBIX CPEICTB, 0OecIeTHBAIOMINX
dukcamuo TpyG H COONIONEHMH OCOOBIX Mep IPEHOCTOPOIKHOCTH.
CopaceiBarHe TPy ¢ TPAHCIIOPTHBIX CPEJICTB HE NOIYCKACTCS.

ITponspoacTBO paGoT MO COOPYKEHHIO TPYOGONPOBOAOE B 2HMHUIA
NepHoJ, TpPH CPeHeCYTOYHOM TeMmuepaType Bo3ayxa Hmke +3°C u
MHHHUMaJIBHOU cyTouHO#M TeMmepaTtype 0°C HEoOXOJHMMO BBIOJHSTL B
COOTBETCTBHH ¢ «YKazaHMsAMH IO MpPOU3BOACTBY paGoT B 3HMHHX
yenoBusx» (BCH -159-79).

TpyOul ¢ nByxcioiiHON mnpodmnmupoBanHoi creHkodl «Kopcue»
paspelaeTcsl XpaHHTh B HE OTAIUIMBAGMBIX CKJIAaJaX CTPOMTENIBHBIX
OpraHU3aIluH U Ha IUIOMA/AKAX II0J HAaBECOM, HCKIIFOYasi BEPOATHOCTh HX
MEXaHHYECKOTO MOBpekAeHUs. TpyObl OJDKHBI OBITH 3aIUINCHBI OT
OpsAMBIX COJIHEWHBIX JydeH. JlomyckaeTcss XpaHHTh TpyObl mnpH
cobmonennn TpeGoanmnit  'OCT 15150, pasnmen 10 B yemoBusix 8 (OXK3 —
OTKpBIThIC IUIOIIAAKH B MAKPOKIMMATHUSCKUX paHoHAaX ¢ yMEpeHHbIM H
XOJIOMHBIM KJIUMATOM) CPOKOM He Goiee 12 MecsIies.

IIpu mepeBo3ke TpyO aBTOTPAHCIOPTOM [UIHHA CBHCAOIIMX

KOHIIOB He JI0JDKHA MPEBLINATh 1 M.



XpaHeHHe TPYO JOJDKHO TPOM3BOJUTHLCS B MITA0EISIX HA POBHBIX
wiomaakax. HikHue H mocieayromue psael TpyO TenecooOpasHo

YKJIaABIBaTh Ha JISPEBSIHHBIC (IUIACTMACCOBBIE) PO HILHBIC MPOKIA/IKH.

7.CoeqHeHus TPYG
Tpy6er ¢ aByxcioiHOW mpodmwinpoBaHHOM cTenkoit «Kopcue»
COE/IMHSIFOTCSI B COOTBETCTBHH C TPeOOBaHUSIMHU:

- CII 40-102-2000 «CBoz mpaBWI IO IPOSKTHPOBAHHIO U MOHTAXY
TpyOOIIPOBOJOB CHCTEM BOAOCHAGIKSHUS] M KAHATH3AIUH M3 TOJTHMEPHBIX
MatepuaioB. O0mue TpeGoBaHMD).

- TP 170-05 «TexHuueckHe peKOMCHJAIMH Ha TNPOSKTHPOBAHHE H
CTPOUTEIIbCTBO IMOA3EMHBIX CETeH BOJOOTBeJeHUS W3 Oe3HAMOPHBIX
HIOJIUATHIISHOBBIX TPYO ¢ IBYXCIIOMHOM CTEHKOM».

TpyOel  HOIKHEL

IMOCTABJIATECA € OQ)OPMJ'IGHHLIMI/I KOHIIaMH B

KOMIUICKTE ¢ COCAHMHHUTCIIBHBIMH My(I)TaMI/I H VYIUNIOTHHUTCIBHBIMHA

PE3MHOBBIMH  KOJIBIIAMH,  HM3TOTOBJICHHBIMH B  COOTBETCTBHH ¢
HOPMATHBHOM  [IOKyMeHTalMeld, VTBEpPKIASHHOM B  YCTAHOBJIEHHOM
TIOPSIIKE.

Coenunenue TpyO ¢ ABYXCIIOWHOM podHpoBaHHOH cTeHKOH «Kop-
CHC», MOJKHO OCYIIECTBIIITH C IIOMOINBI0 My(T, THOO CBapKOH BCTHIK IIO
I'OCT 16310-80. IIpu ceapke 5THX TpyO HCIOIB3YIOTCS Te Ke

CBapOYHLIC MAIIHHLI, YTO U IIPH CBapKe OOBLIYHBLIX MMOJTHATHIIEHOBLIX pr6
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CBapka BCTBIK COCTOMT U3 MOJIOTPeBa H INTACTH(HUKAIIUE MOBEPXHOCTH
COSIUHACMBIX DIEMEHTOB IIPH IMOMOIH HarpeBaTesbHOM maHeym. [locre
HAIpeBa  CTHIKOBBIX MOBEPXHOCTEH MaHenb yOHpaeTcs, TpyObl
CIBHTAIOTCA, € CHJIOH CIKHUMAIOTCS Ha BpeMs J0 TOJHOTO OXJIAXKACHHS.

DTOT METOJT obecreunBaeT IPOYHOCTh COCTUHCHUA, PABHYIO MPOYHOCTH

TpyOBL
Pexomengyembiii pexxuM ceapku Tpy6 KOPCHUC npusenen B Tab. 10.

Taonmal0.
NeNe
i Onepanus IIpo/ionKUTENBHOCTD, C
. ti1-mo oOpaszoBaHus rpaTa
1 IIpenBapuTenbHBIH Harpes .
peaBap P BbicoToi (0,5+0,11), mm
2 Harpes t,=154, ¢
P
TexHonoruueckas naysa
3 t3<3+ ‘Dj
(y[aJleHMe HarpeBaTelist) 33+0,01'D;, ¢
4 f[BO;TI:IP;I*KeHHe JaBJICHAS £,<3+0,03D, ¢
5 Ceapka ts>3+, ¢
6 o T —. t¢- 3aBUCHUT OT TOJIIUHBLI CTSHKH
e U BHEIHEH TeMIepaTyphl

MydroBoe coenuueHHe TpYO TpeAyCMATPHUBAST NPUMEHEHHE

YIUIOTHUTCSIIBHBIX KOJIe. VYIIOTHUTEIBHOS PE3HHOBOC KOJIBIIO

YCTAaHABIMBAeTCs B Ia3 mepBoro (st TpyG amamerpom 250-1200 mm,
puc. 7) wmam BTOporo pudueHHS (TuHameTpoM 125-200 MM cM.pHC.6,

IpuYeM YIUIOTHSIOMHUH MpoQHIb («I3BIM0K») JOJDKSH ObITh HATPABJICH B




CTOPOHY, NPOTMBOMOMOXHYIO HamnpaBieHUlo BBOAA TPYGbl B MydTy.
CoeauHUTeNbHas MydTa YCTaHaBNMBAETCs Ha TPyBy C MOCTOSIHHBIM U
OfINHAKOBO  pacrpefeneHHbIM  YCUIVEM.

Kpas Tpy6bl, MydThl K

YNNOTHUTENIBHOIO  KOJibLia NPU  MOHTaXKE AO0JDKHbI 6bITb  abCOMHOTHO

YNCTbIMI.

Puc. 7
CoeanHeHune Tpy6 € ABYXCMOMHOA NPOMIMPOBaHHOM CTEHKOW «Kop-
cue» ¢ Tpybamm m3 Jpyrux matepuanos (YyryHa, ac6ecToLeMeHTa,

)Kene3o0eToHa, KepamuK1) MOXKET OCYLLECTBAATLCA — TPAAULMOHHBIMU
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meTofaMu ( C MOMOLLbIO (hnaHLeB, pacTpy6oB, MyhT) M60 C NOMOLLLIO
creumanbHbIX CoeAMHUTENbHBIX feTaneil. CoeAMHUTENbHbIE fAeTann Tpyb
KOPCUC ¢ tTpy6amn 13 apyrux matepuanos (rnagkue nonuaTUneHoBble,
MeTaInyecKme)

NOoCTaBNAKOTCA  3aBOAAMU-U3TOTOBUTENAMU no

3aBOZICKMM 4HepTexam.

8. ConpsixeHune Tpy6 ¢ Konoguamm

YCTpOiCTBO Mpoxoga TPy6 C  ABYXCNOWHOW  NpothnMpoBaHHOM
CTeHKOl «Kopcuc» uepes CTEHKU CMOTPOBLIX KOMOALEB 3aBUCUT OT
(hopmbl
maTepuana (CO60pHbIE 3MEMEHTI,

Korofuee B nnaHe (KPyrfible WM MpsSIMOYTOfbHbIE), BUAa

XKeNne306eTOHHbIE, KUPMWUYHbIE) 1
cnocoba conpskeHms Tpyo.

B HacTosimx PekomeHfauusx paccMaTpuBalOTCsi TpU BapuaHTa
npoxofa Tpy6 «Kopcuc» uepes CTEHKM KOMOALEB, BbIMOHEHHbIX:

- 13 COOPHBIX 3/IEMEHTOB;

- MOHO/IUTHOTO >KeNne306eToHa;

- U3 NONM3TUIIEHE;

Mpu npoxofie Tpy6bl «Kopcuc»  yepes CTEHKY KOMOALA Ha ee KOHeLl
cneflyeT HajeBaTb OfHO MO0 fBa MPOMUbHBIX PE3VHOBbLIX KOfbLia B
Lensx obecneyveHns repMeTn3aLmy CTbIKa.

Ecnn  HM3KUIA  ypOBEHb

TPYHTOBbIX BOA, TO PE3MHOBOE KO/bLO

yCTaHaB/IMBaeTCA B NpoemMe CTEHKW KonoALa.



Eciu BBICOKHH ypOBEeHb TPYHTOBBIX BOA, TO JBa PE3HHOBHIX KOIBIIA
MOMETIAKOTCS 32 TPe/IeSaMU CTeHKH KOJIOATIA YaCTHYHO IGO0 MOJHOCTHIO.
Jst obecriedeHHs TONHOM TEePMETHYHOCTH  CThIKA MPHMEHSICTCS

cnocob, TpH KOTOPOM B  CTEHKE KOJNOANA 3aMOHOJIHTHBACTCS
coeiMHUTENbHAS MydTa. OTBEpPCTHE B CTCHE 3ALOJIHACTCS MOHOJNHTHBIM
GeTOHOM.

JloTku B KoyoAmax cieAyeT BBIMOIHATH H3 MOHOJHTHOTO OeToHa
Ha MEJIKOM 3allojTHUTE]IE.

Beog Tpy6 ¢ aByxcnoitHo# npodmimpoBaHHo# crenkoit «Kopeue» B
CMOTPOBBIE KOJIOAIBI CJeAyeT OCYMIECTBISITh C HCIOJNB30BAaHHEM
CIIETYFOTITHX TeXHOIOTHYSCKUX MPOLIECCOB:

- Ha[IeBaHHe PEe3HHOBLIX KOJIRI] Ha TPYOHI;

- o0ycTpoiicTBO OnaTyOKH BOKPYT IIPOEMa, ¢ YYETOM pa3sMepoB TPyObI
W CTCHKH KOJIONIIA;

- OeTOHHpOBaHHE TIpoeMa ¢ TpyOoii,

- 00yCcTpOHCTBO WIMHSIHOTO 3aMKa B MECTe MPOX0/a;

- pasbopka onaxyOKm Iocle JOCTHXCHHS OetoHa TpeGyeMoi
IIPOYHOCTH.

Jia Bcex TpyO, BXOOSMNMIUX W BBIXKOSINIAX M3 KOJOMIA, JIOJDKHA
00eCIIeUHBATLCS TEPMETHUHOCTh IIPOXOAa CKBORh CTHKH, HE 3aBHCHMO
OT TOTO, U3 KaKOTO MaTepHala OHH H3TOTOBJICHBI.

BBog Tpy0 ¢ aByxcioiHOH npodummpoBaHHOH cTeHKo# «Kopcuc» B

TIOJIM3THJICHOBBIE KOJIOAIBI JOJIDKEH OCYINESCTBIIATHCA C HCIOJB30BAHUECM
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COCJHHEHHS], aHAJIOTHMYHOTO TOMY, Kakoe HCHOJIB3YeTcsl U1 MX cOOpKH
MexTy cobod. JIisi 5Toro K MOJMHSTHJICHOBOMY KOJIOAIY CJeqyeT
NIPHBApHUBaTh MOJIMA3THICHOBbIE MAaTPYOKH, pazMephbl H NMPOQHIb KOTOPBIX
OyzeT cOOTBETCTBOBAThH pacTpyOy (Mydre), Hemomb3yeMoMy ISl ¢OGOpKH
Tpy0 ¢ JByxcioiHOH mnpodunupoBaHHol creHKoM «Kopcue» wexmy

co0oH.

9. BocctaHoBJIeHMe (CAHAIA) HIHOIIEHHBIX TPYGOIIPOBOIOB
Haxonsmuecs B SKCIUIyaTallid — TPYOOTIPOBO/BI TO/BEPTalOTCS Kak
€CTeCTBEHHOMY CTApeHHIO, Tak M INPEKACBPEMEHHOMY H3HOCY, 4TO

TpeOyeT HX BOCCTAHOBJICHHS WM caHalMH. Boccmanosnenue
HpeAnoiaraeT MpPOBeJICHHE PEMOHTHBIX paboT HAa BCeM MPOTSDKCHHH
MOBPEXKJACHHOTO ydacTka TpyOONpoBoja, a caHayus — TpoBeACHUE
NPOCTPAHCTBEHHO OTPAHHICHHBIX PEMOHTHO-BOCCTAHOBHTENBHBIX paGoT
Ha OTJACNBHBIX YYacTKaxX TpyOOIPOBOJOB, BKJIIOYAasl COOPY)KCHHS H
apMaTypy Ha CeTH (KOJIOZALBL, 3a/IBIDKKH H T.I.).

Bectpanmeiinnie TEXHOJIOTHH BOCCTaHOBJICHHS (canarmn)
Tpy6oIpoRoJOB SABILIOTCA HauGoNee COBSPIICHHBIME H 3(PdCKTHBHBIMH
0 CPABHCHHIO ¢ TPAIHIHOHHBIMH METOIaMH (TIPH TIEPEKIIAKe H PEMOHTE
TpyO B TpaHIIesx).

OmmunTeIbHOH  0COOEHHOCTBIO  OecTpaHmIeHOM — TeXHOJOTHH
BOCCTAHOBJICHH (CaHAIUM) TPyOONpoBoAa OT TPaJHIHOHHOU SIBIISSTCS

COXpaHCHHE CTAporo pr6011p0130ﬂ;a B KaUSCTBE OCTOBAa KOHCTPYKITHH.



MonnatuneH uMeeT YHUKaNbHblE CBOWACTBa, KOTOpble MNO3BONAKOT

MCTMONb30BaTh  WU3AENNS U3 HEero C CyW.ecTBEHHOW 3(eKTUBHOCTLIO.
OfHO M3 HWX 3aKNOYaeTcs B TOM, YTO W3AENNs U3 HEro BOCCTaHABNMBAIOT
nepBOHayanbHyl0 (opmy nocne gedopmauuu, 6narogaps MoaeKynsapHoi

CTPYKTYpe maTepumana.

BOCCTaHaB/MBaeMblii TPy6oNpoBoA

MydpTa

Pnc.8.

MpeumyuiectBa TPy6 €  ABYXCNOWHOW  NpouaAnpoBaHHONM

CTEHKOIA «KOpCI/IC» COCTOAT B TOM, 4YTO OHW MMEKT ABa MNOJIMMEPHbLIX

CNos: rNagKuii BHYTPEHHUIA (C ManbiM KO3 (ULNEHTOM FUAPABANYECKOTO

TPEHMs1) M TO(PMPOBAHHBLIA  HapYyXHbIA,  KOTOpPbIA  NO3BOMAET

BblE€PXXWNBAaTb MOBbILWLEHHbIE AWHaMUYECKNE U CTaTUYECKUEe Harpysku, a
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TaKXXe TMNOHMXEHHblIE TeMNepaTypbl. Cxema npoTacKnBaHMA pr6 c

OBYXCNOWMHOI npouanpoBaHHOl  CcTeHKoOW «Kopcuc» B cTapblil

Tpy60MnpoBo/ NokasaHa Ha puc.8.

Mpy peanusauny [aHHOW TEXHOMOTMU YMeEHbLIAETCS XUBOE CeueHue

Tpyb6onpoBoga (Ha 21-22%), HO ero nmnepBOHayanbHas MPOMYCKHas
CNOCOGHOCTb COXpaHseTcs.
9.1. Mpounctka Tpybonposoga
Mepen BOCCTaHOB/IEHNEM WN3HOLUEHHOT 0 Tpyb6onposoja

npon3BoAnNTCA NPOYNCTKa ero BHyTpeHHE‘I‘/'l nosepxHocTn. B 3aBuCMMOCTM

OT CTEeNeHn

Puc. 9. Cxema BOf0-B0O3AyLLIHOI NPOUNCTKM TPy6ONpoBoaa
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o

Puc.10. Cxema rgponpoUncTKiA TpYGOMNPOBOLA OT OT/IOKEHIIA U
OT/IOKEHWIA 1 PXKaBYMHbI

3apacTaHus XMBOTO CeyeHus TpPyOOMpoBOLA MOXHO WCMOMb30BaTb
crieflytoLme MeTobl NPOYNCTKM:

- BOASHOI UM TMAPOMEXaHNYeCKuiA - ana Tpy6 avnametpom 100 MM 1
MeHee MNPy HaIMYMKN HeYNIOTHEHHbIX BYTPUCTBIX HAHOCOB;

- BOAO0-BO3AYLUHbIA - Anst Tpyb6onpoBogoB agnameTrpom 150-200 mMm
NPy HaMuMKU  HEYMNOTHEHHbIX OYrpucTbIX HaHOCOB U A/IMHOWA
o6pabaTbiBaEMOro y4yacTka 3a oavH umkn go 2000 m (mpeacTasneH Ha
pvc. 8);

- MPOYNCTKA C UCNO/b30BAHWEM BbICOKOHAMOPHbLIX YCTPOMCTB C

BpaLLaTeNbHbIMI FOfI0BKaMK - Ans TPyGOMpoBOAOB AvameTpoM o 300
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MM W [/IMHOI 06pabaTbiBaeMOro yyactka 3a oguH uukn go 1000 m, a
TaKKe AN YMCTKU BOZOOTBOAALLMX TPYy6ONPOBOLOB AnMaMeTpoM Ao 750
MM OT KOPHEW fiepeBbeB U KYCTapHWUKOB (NpeacTaBieH Ha puc. 9).
Takke MOryT MCNOMb30BaTbCA METOAbI MPOYMCTU TPY6OMPOBOJOB
C NMOMOLLbKO PE3MHOBBIX MPOBOK MM OTPe3Ka NONITUNEHOBOW TPYObI.
Bbibop Hambonee  ONTUM&ILHOIO U

adekTBHOrO  ANs

KOHKPETHOTO 06beKTa 3aBUCUT OT MHOTUX MpuUuuMH. [Mpu  3TOM
HEoGX0AMMO YUMTbLIBAaTb CPOK CMYX6bl  TPy6ONPOBOAA, BO3MOXHOCTU
MUHUMW3AUMM PaGoT MO [AEMOHTaX}" TOI MW WHOM apMaTypbl Ha CETH,

MaTepuasibHO-TeXHNYECKNE BO3MOXXHOCTU opraHmnsauum u ap.

9.2. PeMOHT CMOTPOBbIX KOMOALEB

3BeCTHbI ABa Crnocoba peMoHTa CMOTPOBbIX KO/OALEB:

WMHBEKLUMA  CMOMbI UM PacTBOpPA B LWLBbI, TPELMHbI CTEHOK KOMOALQ,;

TOPKPETUPOBAHWE UMW OK/EVNBaHKE BHYTPEHHE NOBEPXHOCTM CTEHOK
KonoAua.

Mpn repmeTM3auMm CTEH KOMOALUEB CMOJION MCMOMb3YOTCA Te e
maTepuasibl, YTO U ANA repmeTu3alymn LUBOB, T.e. NMOJMYpPETaHOBbIE UK
aKpuWoBble PacTBOPbI, HarHeTaeMble 4Yepe3 COMna, YCTaHOBMEHHble B
CTeHaxX Kawmepbl. BTopoii MeTOoA  WMCMOMb3yeTcs Npu BOCCTaHOBNEHWM
Tpy60onpoBoAoB 60/bLIOIO AnameTpa.

MoBpeXaeHns  CMOTPOBbIX

KonoAaues M3 MOMM3TUNEHa  MOryT

BO3HUKHYTb M3-3a psifa NPUUmnH:



nHecobmonenue TY 2248-011-59355492-2006 npu H3roTOBJICHHM,

HapyLICHHE YCIOBHH XpaHeHH: B cooTBeTcTBHU ¢ ['OCT 15150;

HENPAaBHJIBHOTO BBIOOpa MapaMeTpOB MaTepHajla KOJOALCE JUIA
KOHKPETHBIX VYCJIOBHH CTPOHTEIbCTBA, OTBEUAIONHX (DAKTHYECKUM
BHEIIHAM M BHYTpeHHHM HarpyskaM, Bo3JAeHCTBYIOMIMM Ha KOIOZCH BO
BpeMsI €70 SKCIVTYaTallny;

HeCoOITIONe IS TEXHOJIOTHH TPOU3BOJICTBA paloT Mo YKIaKe KOJIo/1a
1 MOHTaXy 000pYTOBAHHST,

HapyIIeHHsI TEXHOJIOTHHU NIPOU3BO/ICTBA paboT B KOJIOAIAX.

PeMOHT TOMHATHIICHOBBIX

CMOTPOBLIX KOJIOAICB TPOU3BOAUTCA

3aMEHOH  OTHEJIBHBIX WIH BCeX ero Jetaneit, mmbo HOJIHOM

PEKOHCTPYKIIHEH.

9.3. JluxBuaaluA HAPYLIEHHUA COOCHOCTH TPyOOIIpoBoaa

I[Ipy BeTXOM COCTOSHHUH CAHHUPYeMOTO TpPyOONMpoBOda MOXKET

Hapymarbeia COOCHOCTH CTapbIX H BHOBb

VIIOXKEHHBIX TpyO. Jlna
HCKJIFOYCHHSI HTOTO HCIOJIB3YIOTCS CIElMaJlbHble INTAHTH, KOTOpBIE
TMIOMEIMAOTCST MO BCeM JUIMHE CTaporo TpyOompoBoga ¢  TOYHBIM
PETYJIHPOBAHUEM HX IIOJIOXKCHHMsI B IUIaHE W IO BbICOTe. MakcuMasbHast
NPOTSHKEHHOCTh CAHUPYEMOIO Y4aCTKa MOkeT AocTUraTh 600 M.

IIpu ceTeH  MOMMATHIICHOBBIH

BOCCTaHOBJCHHH TpyGonpoBon

MPOTATHBASTCS B MOJUICIKAITUM pPEMOHTY TpyOONPOBOI CO CTOPOHBI
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CTapTOBOI'0 KOJIOAIAa H IIPOTACKHBACTCs € IMOMOIIBIO TpoCa H JIeGe,E[KI/I,

pasMEmMacMbIX B (bHHI/I]]]HOM KoJioane.

10. IIpoexTHpOBaHIEe TPYGOIIPOBO/IOB

¢ 0COOBIMM YCGIOBHAMHM ISKCILTY aTallUH

IIpoekTHpoBaHKMe U NPOKIAAKY TPYOOHNPOBOJOB B BEYHOMEP3JIBIX
TPYHTaxX cJie/lyeT MpOoM3BOAMUTH ¢ yueToM TpeGosanmii CHulIl 11-02-96,
CHulI 2.02.04, CH 510-78 «HHCTpyKIMs 1O NpPOSKTHPOBAHHIO ceTeH
BOAOCHAOIKCHHSI M KaHAM3allMH JJI1  paloOHOB  paclpOCTpaHEHMs
BEYHOMEP3JIBIX TPYHTOBY.

IIpoexTupoBaHue M MPOKIANKY TpyOOIPOBOJOB B NPOCAJA0YHBIX H
OyYHHHCTBIX TPYHTAaX cleJyeT IPOM3BOJUTh ¢ YdeToM TpeGoBaHmil
CHulI 2.02.01. BamnacTHpoBKY MOJ3eMHBIX H Ha3eMHBIX TPYOOIPOBOJIOB
CIleAyeT Mpom3BoauTE ¢ yueToM TpeGoBanuii CII 107-34 (Ceox mpaBui

O COOPYIKSHHIO MarHCTPAJILHBIX raz0IPOBOIOB).

10.1. CeiicMiuecKoe Bo3aeiicTBHe
JUIst ceiCMUYeCKH OMAcHBIX YCJIOBHHM SKCILTyaTallud IPOBOJUTCS
OIICHKA CTolikocTH TpyO ¢ JBYXCHoiHON mnpoduIMpoBaHHOH CTEHKOM
«Kopeuey. CelicMuuecKoe BO3ICHCTBHE PACIPOCTPAHSCTCS B TPEXMEPHOM

NPOCTPAHCTBE BO BCSX HAIPABJICHHUAX, HO TOJBKO JBa H3 HHX



(NepeHNUKYISIpHOE M TapajUlejIbHOe OCH TpyOONpoBOJjia) OKa3bIBAIOT
peajibHOe BIIHSHHE.

BoznelicTeue B IeplIeHAHKYSIPHOM HAIIPABJICHUA

CeiicMHUecKoe BO3/ICUCTBHE B TISpIICHUKY IIPHOM HaIIpaBJIeHUU
BhIpaxaeTcs B OOJbIIEH HArpy3Ke OT TPyHTa Ha TpyOy U yBelTHUSHUH
MIOMIePeYHOH CHIIBI, BOCTIPHHAMASMOH CTeHKOH TpyOBI.

BOBﬂeﬁCTBHe B MapaJUISJIbHOM HAIIpaBJICHUH

B pesynbraTe TpeHHUs, BO3HUKAIOMETO MEXKAY PYHTOM H
TpyOONPOBOAOM, JIBUKEHHE IPYHTA BIOIh JJUHUH TPYGOHIpoBoIa
IIPHBOAMT JIUOO K C/IBHTY B My(QTOBOM COeAMHEHUH, JIUGO K MPOJIOJIBHOMY
HATIPSDKEHHIO B ciiydae (hIaHIEBOTO COSAMHEHHSL.

CeiicMHUeCKOe BO3ISUCTBHE BIOTL HAIPABICHUS OCH

TpyGoIpoBoa U NapalIeIbHO 3eMIIe SBJISeTCS HeCYINeCTBCHHBIM.

Pac4yet yckopeHuii celicMuUyecKoro JBILKeHM I

BEPTI’IKaJ'IBHOG H T'OPU3OHTAILHOC YCKOPCHHUE, BBI3BAHHLIC

3eMJICTPSICCHHEM, PACCUMTHIBANOTCS IO CIICAYIOMEeH dopMyTIe:
e2y)
(22)

a,=m-C-I-g

a,=R-C-I-g

T7ie: ay - BepTHKANBHOE YCKOpeHHe, M/c’;

ap - TOPH30HTANBHOE YCKOpeHHe, M/c’;
m - 6e3pazmepHbiil KoaddunueHt, o0bITHO = 2;
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C - K05()-T HHTCHCHBHOCTH CEHCMHYIECKOT0O BO3/ICHCTBHS,
C =(S-2)/100;
I - KO3()-T 3aMUThI OT CEHCMHYIECKOTO BO3/IeHcTBHsL, (00braHO 1.2);
R - K03(-T peakiuu KOHCTPYKIIHH,
g - YCKOpeHHe CHITBI TshKecTH, 9.81 w/c?;
S - ceHiCMHYCeCKas HHTCHCHBHOCTS (S = 2), 00bITHO =9.

R (ko3 dunueHT peakiuu KOHCTPYKITHA) SBISICTCS PYHKIHSH
dyHmaMenTanbHOTO mepuoza Ty (konmeGaHuil KOHCTPYKITHH BIOJL
PaccMaTpHBACMOr0 HAIIPABJICHHU):

upu To> 0,8 ¢ R =0.862 / Ty
mpu Ty < 0.8¢ R=1

IIpu HeompeneneHHOM 3HadeHHH nepuoAa Ty koaddunment R
MPHHUMACTCS PABHBIM 1 (MakCHMaJIbHOE 3HAUCHHE).

BepTHkanbHOE M TOPH3OHTAIIBHOE YCKOPESHHSL, BbI3BAHHbIE
3eMJICTPSICCHUEM, PACCUHUTHIBAIOTCS COOTBETCTBEHHO KaK:

ay=2%(9-2)/100*12*g=0.17 g=1.65 m/c’.

an=1%(9-2)/100* 1.2 * g = 0.084 g = 0.82 m/c”.

Taxum 06pazoM yCKOpeHHE MPH 3 MIICTPACCHUH PABHbI:

¢ YCKOPEHHE B BEPTHKAJILHOM HAIIPaB/ICHUH:
a,+g=1L46m/c*;
¢ YCKOpEHHE B

a, = 0,82m/c?.

TOPpH30OHTAJILHOM HarpaBJICHHH



IIpoBepka BepTHKATBLHOI MedopMalni (YCTOITUMBOCTH) TPYOLI TTpH

3EMJIETPACCHHN

CelicMHUeCKOe BO3ACHCTBHE B BEPTHKAJIBHOM HATIPABIICHUH

VYBEJIHUHBACT CTATHYECKYIO HAarpy3Ky OT IPYHTAa H BPeMEHHYIO Harpysky

Ha TpyOOIpoBOJ, UTO MPHUBOAHT K CHIDKCHHIO KosddHIHeHTa

6e30TMacHOCTH OT BepTHKaTbHOM medpopmanuu. IIpoBepka yCTOHYHBOCTH
BBIIOJHSETCS NIPH PACUSTHBIX YCJIOBUSIX Ha IIyOHHE B COOTBRTCTBHH €
KOHCTpykuue# TtpybomnpoBoga 1o cieayiomum dopmysiam (AWWA
C950-88)
%:[RB@+&].M
D D g

q., =32R,B'E'S (23)
9er > S
qEI

T7e  Qex - BHEITHHe Harpysku, H/mm’;
Jer - KPUTHYECKOE JTABJICHHE, H/vm?;
SF - k03 durHenT GezonacHocTH, 6/p, paBeH 2,5,
Rgp - K0d()(HUITHEHT BHITAIKHBAIOTIEH CHITHI BOJIBI,
We - BepTHKaJbHASI HATPY3Ka OT IPYHTA Ha TpyOy;
WL - AMHAMHYECKas Harpys3Ka Ha TpyOy;
ay - BEPTHKAIBHOE YCKOpEHHE,

g - YCKOpEHHE CHJIbI TSDKECTH;
D - nHameTp TpyObI
B - SMIHApHICCKAHN K03pPHIHESHT YTIPYTOH ONIOPHI,
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E - MOJTYJTb pEaKIHH TPYHTA,
S - OKpY>KHas )KeCTKOCTh TpyOrL, I1a.
Ceiicmuueckas nedopMarius TpyHTa
Jlist pacdera ceficMHUSCKOTO BO3/ICHCTBYS B HATIpABJICHUH,

HapaJUIeIbHOM OCH TPyGOoIpoBo/ia, HeoOXOMHMO YUHTHIBATE

Jedopmanuio rpyHTa NIPH 3eMIISTPACCHHH:

(T, xa,)
' h
g =) (24)
2-7xV)

rae
T, - IIEPHOJ CeHCMUYECKOH BOJIHBL, C;

g ERg ]
ap - ceficMHUeckoe (TOPH3OHTANIBHOE) YCKOpEHHE, m/c?;
Vs - CKOPOCTB pPacIpOCTpaHEeHHs CeHCMHYESCKOH BOJTHBI, M/C.

IIpogomHan gedopmalnisa TpyOBI

1. HedukcupoBaHHOE COeTUHEHUE

My@ToBoe coefHHeHHe He NEpeacT IPOROIbHbIE HAIPSDKEHHUS,
IpH TAKOM THIIE COCJMHEHHS BO3MOXHBI MEepeMeNleHHs CeKiuit Tpyo B
MECTe COe/THHCHHUSL.

HeobOxonumo ompeneauts mnpoaosibHyIo aedopmaimio TpyObl B
pesyiIbTaTe 3eMIICTpsiCeHHsI H yOe/HThCs, YTO TepeMelleHHe B MecTe
COE/IMHEHUsI He IIPHBOJIUT K BBHICKAJIB3BIBAHUIO KOHIIA TPYObI, BXOJSIIETO

B My}TY, U3 My ThHI

2. OuKCHPOBAHHOE COSTHHEHHE



Coenuuenne TpyO cBapkoll IepefaeT NpOJOJbHbIE HANpSDKEHHS.

HeobxomuMo  ompefdeNuTh NPOAOJbHYIO jJedopmanuio TpyObl B
pe3yJIbTaTe 3eMJICTPSICEHHUS], J0GaBUTh AcopMalmio mox AedcTBHEM
pabouero mapieHus U yOeAUTHCS, YTO 00mast fedopMatist He NpeBbINIaeT

JOIYCTHMYO IIPOJOJIBHYIO Ae(hOpMAalHIo.

10.2. IIpoxi1agKa TPyGONPOBOIOB BEYHOMEP3JIBIX TPYHTAX

IIpoxnagky TpyGOIpOBOAOB B 30HS BEUHOM MEpP3JIOTHL CIISAYET
OCYIIECTRIIATE, PYKOBOACTRYSCH HCTpYKIMeH 110 IpOeKTHPOBAHHIO
ceTeH BOJONIPOBO/IA U KAHAIM3AIIMH JUIS paOHOB paclpOCTpaHeHUS
BeuHOMepaIbIX rpyHTOB (CH 510-78).

Jlid caMoTe HBIX ceTel KaHAJIM3AIMH HA/UISKUT IPHMEHSTh
HOJIMATHIICHOBBIE TPYOBL

Jis TOBBINIEHHS HANEKHOCTH CeTedl BOMOOTBEACHHSA CIETyeT
IpHMEHSATh apMaTypy, oOecmeunBaromy pabory TpyOompoeoga B
JISOBBIX pekuMax. KoHCTpyKIMS apMaTyphl, VCTaHABIMBAaeMOM Ha
TpyOOTIpOBO/E B JISAOBBIX PEKUMAX, JIOJDKHA TPeIyCMATPHBATh:

- pa3MeIeHHe BXO/HBIX KaHAJIOB M 3aTBOpa B CepeJUHE CeUCHHUS
TpyOompoBoaa;

- pacmoJioskeHUe BBIXOHBIX KaHAIOB CHURY TPYOOIpOBO/a;

- TNpHMeHeHHe [eTaleH, BIMAIOMUX HAa TOIUIOBBRIE IIOTepH

apMaTypbl H3 MaTepHAJIOB ¢ HU3KUM KO3pPHIHEHTOM TeIIOMPOBOJHOCTH

H UX TCINIOU30JLIIHIO.
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Ilpoknaaka cereii BoAOOTBeNeHHMsI B TOHHEJIE WJIH KaHajie

COBMECTHO C CETSIMH  BOJIOTIPOBO/Ia  JIOMYCKaeTCs  TOJBKO  IIO
COTJIACOBAHHIO C OPraHAMH CAaHUTAPHO-BIH/ICMHOJIOTHUECKOH CITy>KObI.
YKIoH TOHHeNeH WIH KaHAIOB IPH MNPOEKTHPOBAaHHH CaMOTEUHBIX
TpyOONIPOBOJIOB OTIpe/ieiseTcsl YKIoHOM TpyGonposoaa. IIpu moazemuoi
NPOKIIaJKe ClieAyeT HNPHMEHSTH cOOpHbIe JKele300eTOHHBIE KOJIOALBI ¢
BOJIOHETIDOHHMITAGMBIMH CTeHKaMH W JHHUINeM. KoHCTpyKuHeH y3ioB
KOJIOAIAMHA

COIIPANKCHHUA A0JKHA

™mYyo ¢

BO3MOIKHOCTH HSPAaBHOMEPHOH 0CaJKH KOJIOANCE H TpyOompoBoaoBs. Ilpu

NPy CMaTPUBATHCS

NPOSKTHPOBAHUM  KOJIOJIEB UL MYYHHHCTHIX TPYHTOB HAJUICIKAT
HpeyCMaTPHBATh MEpbI, HCKIIIOYAIONHE «BBITAJIKHBAHHE)» KOJOICE W3
IPYHTA: O0pATHYIO 3achIIKY HEIlYUHHHCTHIMH IPYHTaMH, THIPOU30JIALIUIO
BOKpPYT KOJIOALIEB U3 IJIMHOGETOHA H OTBOJI HOBSPXHOCTHBIX BOJI.

VYCTpOHCTBO  OTKPBITHIX JIOTKOB B  KOJOAAX Ha CETIX
BOJIOOTBEISHHSA He IOy CKaeTCs.

B cnyuae, xoraa TpyOonmpoBoabl YKJIAABIBAIOTCS B TOHHENE HIIH
KaHajle, pacueTOM Ha/JICIKUT OTPEIeIIsITh!

- TIyCHHY OTTAMBAHHSA IPYHTA B OCHOBAHWH TOHHEJII WJIM KaHAJA
B JISTHEE BpeMs;

- TeMIlepaTypy BO3[yXa B TOHHeJIC HJIH KaHajle B 3UMHeEE BpeM,
HeOOXOAUMYIO JJIS MPOMOPAKHUBAHHSA CJIOSL TPyHTA, OTTAABINCTO IIOJ
KaHAJIOM 32 JISTHHH NICPHOT,;

-TOJIMUHY TSIUIOW0JLIIHH TpYO;



- H3MGHEHHMe TeMIepaTyphl TEIUVIOHOCHTEIA IO  JJIHHE
TpyOOIIpOBO/a, YIOKEHHOTO B TOHHEJIE WIIH KaHAaJe.
11. HcnbITaHUSsI CAMOTEUYHBIX TPYOOIIPOBOIOB
HcnelTaHus — caMOTeUHBIX TpyOonpoBoAoB w3 1py6 ¢
JIByXcIolHOU npodHIHpoBaHHOH cTeHKOM  «KopcHe» — OMDKHBI

TPOU3BOAMTLCS B COOTBETCTBHM C MPOEKTOM U ¢ OOS3aTENbHLIM YUETOM
ocHOBHBIX TpeGopanuit CHwuIl 2.04.03-85, CHull 3.05.04-85*, CHull
3.01.04-87, CHull III-3-81 wu CII 40-102-2000, a Tarxxke ¢ ydeToM

PexoMeHpanuit mo MeTOAWKE TIPOBEJCHHS  THAPABIMUYSCKOTO H

ITHeBMATHUECKOTO  HCIBITaHHS TPYOONPOBOTOB  BOJOCHAOXKEHHS U

kaHaamauu (mocodue k CHull 3.05.04-85%)
Ilpu mnpomefeHWM WCIBITAHHE CIEAYeT WCTONL30BaTh THITOBBIC

TEXHOJIOTHUCCKHC IIPOIECCHI H HUCIIBITATSJIBHOC 060py£[0BaHI/I6,

NIpAMCHACMOC IIpH THAPAaBIHYCCKOM HCIIBITAHHHA CaMOTCYHBIX

TpyOOIIPOBOJOB CHCTEM BOJIOOTBE/ICHHSI B3 TPaAUIIHOHHBIX TPYO.

12. Cnaya v mpueMKa B SKCIVIYATALNMIO TPYOGOIIPOBOIOB

Craua B OKCIUTyaTAIlHIO CeTed U3 JIBYXCJIOMHON

Y6 ©

npodmirposanHoii ctenkoit «Kopcue» JIOJDKHA ~ OCYINeCTBIISAThCSA

COITIaCHO IPOeKTa, a Takke ¢ yuetoMm TpebGopanmii CHull 3.01.04-87,
CHull 3.05.04-85*, CHull III-3-81 u CHull 2.04.03-85, Texuuueckux

peKkoMeHTAIM  Ha  TIPOEKTHPOBAHME W  CTPOUTENBCTBO  CeTel
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BOI0OTBeIeHHUs U3 Oe3HANOPHBIX TPYO ¢ aByxcioiiHo# ctenkoi (TP 171-

05), a Tarke IlpaBmia mpoW3BogCTBa paboT MO NPOKJIATKE H

HepeyCTPONUCTBY IO/I3eMHBIX COOPYKeHHUH U ap.

Iopsinok chadun B SKCIUTyaTallHIo cileAylomui. Ilocie muceMeHHOTO
YBEAOMJICHHS TeHEepaJbHOTO IMOAPSATYMKA O TOTOBHOCTH CTPOUTEIHHOTO
o0BbeKkTa K MpHEeMKe 3aKa34rK JOJDKCH HAa3HAUHTH pabouyio KOMHCCHIO H3
npeAcTaBuTeIel  3aKa3duHKa

(mpexacenatens),  HKCIUIyaTallHOHHOTO

OpEeANpHUATHS, MOApsTUMKA, IPOSKTHOH  OpraHu3allik, a IpH

HeO6X0,E[I/IMOCTH H JOpyrux 3auHTEPECOBAHHBIX BEOOMCTB. Pa6ouast
KOMHCCHSL JaeT 3aKJIIOueHHEe O TOTOBHOCTH CeTeH K OKCIUTyaTaluu

(COCTaBJISIeT BSAOMOCTH

Jlst

3aKOHYCHHBIX CTPOUTCIBCTBOM BOJAOOTBOIIMHX CHCTEM 3aKa3uuKk II0

HCSOONCJIOK W YCTAaHABJIMBACT CpPOKH HX

YCTpaHeHH). OKOHYATCJIBHOH IpPHEMKH B  OSKCIUIyaTaI|io
COIJIACOBAHUIO C DKCILIYaTaIlHOHHBIM

HpEIPHUATHEM JOJKEH HA3HAYHTh IPHCMOYHYIO KOMHCCHIO H YCTAHOBHTD
cpok ¢e paborbl. Ilpum 5TOM 3aKasuWMK W TeHEPAIBHBIH TOJPATIHK
HPECTABIAIOT KOMHCCHH CIIENYIOMIHE JIOKYMEHTBI:

- YTBEP>KACHHYIO IPOSKTHO-CMETHYIO JIOKYMEHTAIHIO Ha CTPOMTEINILCTBO
BOJIOOTBOJAINUX ceTell W3 u3 TpyO ¢ JBYXCIOWHONW mpodHINpOBaHHOM
creHkol «KopcHoy;

- CIIMCKH CIICIMAJIH3HPOBAHHBIX OpraHU3aIii, NPHHUMABIIMX YYacTHE B

BBITIOJIHCHHH CTPOHUTECIBHO-MOHTAXKHbBIX pa60T;



- MaTepHaibl WCHOJHHTEILHON TCO/ME3HYECKOH CBEMKH IOJIOXKSHHS
DIIEMEHTOR TPYOOTIPOBOJIOB M COOPYKCHHUH BOJOOTBOAAMIMX CHCTEM, aKT
Ha pa3GHBKY Tpacchl TpyOOIIpOBOIHOMH CeTH;
- HCHONHWTENbHbIE  UEPTEXKH Ha  IIOCTPOCHHBIE  CaMOTCUHbIE
BOJOOTBO/SIIIUE CETH;
- aKTbI C/Ia¥H M IPHEMKH OT/EJIBHBIX STaroB paboT;
- HCTIOJTHUTEJIbHBIE YePTEIKH HA IOCTPOSHHBIS TPYOONPOBO/THBIE CETH;
- AKThI IPHEMKH-C/IAYH CKPBITHIX paboT;
- aKT O MPOBEJCHUH HUCIIBITAHUH TPyOOIIPOBOTHOH CETH.

Komucens, mpuHHMaIOMas 3aKOHYSHHBIH CTPOUTEILCTBOM OOBEKT B

SKCIUTyaTaIyio, odopwrieT akT mo mnpueegeHHodt B CHull II1-3-81
dopme.
13. YcrpaHeHHe BO3MOKHBIX Je(peKTOB MOHTAKA
M PEMOHT TPYGOIIPOBOIOB

Yerpanenue Opaka, TIPOHCIICIIIETO B MPOIECCE CTPOHMTEJILCTBA WITH
SKCIUTyaTalluH  TpyOomporoga W3 py0 ¢  JBYXCIOWHOH
npoduaupoBaHHOM cTeHKOH «KopcHey, JOMKHO TPOHM3BOMHTHCS MO
TEeXHOJIOTHUECKOMY PEIIaMEeHTy H TeXHOJIOTHH, COTIACOBAHHBIMH C

3aKa39MKOM, TIPOSKTHBIMH M  OKCICPTHEIMH  OpPTaHM3alMsAMH |
IpoM3BOAMTEIIAMH TpyO. I yoajeHHS] MOBPEKISHHOTO YHYACTKA €ro
ClIeAyeT BbIpe3aTh. Pe3Ky MOMKHO HpPOWZBOJUTH BPYUHYIO PA3THYHBIMH

nwiaMd. Ilocme peskd MOBepXHOCTH AODKHA OBITH O4YHMINCHA. TOpIIbI
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IMJIHHAPHYIECKOW 9acTH M3 TpyO ¢ JABYXCJIOHHOH TpoduImMpoBaHHOM
creHkoii «Kopcmc» [JoDKHBI ObITh TepHeHIuKysipasl (10,5 rpan.)
NpOAOJILHOM OcH TpyOompoBofa. bBpakoBaHHYyI0 uacTh TpyGOIpoBo/ia
cleiyeT 3aMEeHHTh OTpPe3KOM TPyObI.

TpyGhI

PE3UHOBLIX KOJICTI. HpIrICOGZ[I/IHeHHE TAaKKe NOIIYCKAeTCA IMPOU3BOAUTEL C

IIpucoeauHeHne HOBOTO OTpe3Ka
CJlelyeT TPOH3BOAHTH C TMOMOIMBIO TOJMBIKHBIX My)T u
HCTIONIB30BAHUEM COOTBETCTBHH C

SKCTPY3HOHHOM  CBapku B

PeKOMeHI[aHI/IS[MH 10 IpHMCHCHHUIO H CBapke pr6 U3 TIOJIUOTHIICHA B

CTPOMTENLCTBE  MOJ3¢MHBIX  TPYOONPOBOMOBE  BOJOCHAGKCHHI U
KaHanmzauy, paspaboranasix HHHMMocctpoem B 1982 1. Ilocne storo
HeOOXOTHMO IOJIHOCTBHIO BOCCTAHOBHUTH MECTO BCKPBITHS BOJOOTBOJSINEH

CCTH.

14. TpeGoBanmn Gez0MacHOCTH MPH NPOKIIATKE TPYOOIPoBoI0B
PazMemenne W yCTpOHCTBO KaHATH3AIMOHHBIX BOOOTBOMSIINX
ceTed JTOJDKHBI COOTBETCTBOBATh CTPOHTEIHHBIM HOPMaM M MpaBHJIAM, a
TakKke obecreunBarh 0e30MaCHOCTh TpyJa PaGOTHHKOB, KaK B OOBIYHBIX
Tak W TpPH aBapUHHBIX. IIpu oToM HEOOXOTUMO
CHull III-4-80*

CHull  12-04-2002

CUTYaIHIX,
PYKOBOJICTBOBATBHCS  CJICAYIOIMUMH  JOKYMEHTAMH:

«Texuuka Ge30TMACHOCTH B  CTPOHTCIBCTBEN;
«bezomacHocTh Tpyda B cTpouteiasctBe. Hacts 1. O6mue TpeOoBaHHMD,
CHull 12-04-2002 «bezonacHOCTh TpyJda B CTpouTenbeTBe. HacTh 2.

Crpourenbnoe npouspocTeo»; 'OCT 12.3.006-75 CCBT. Dxcrutyaranus



BOAONIPOBOAHBIX H KaHAIH3AHOHHBIX COOPY)KeHHH u ceTeH. OOmue
TpeboBanus GesonacHocTH; [IpaBunaMu moxapHOM OesomacHocTH B PO
(IITI1B-01-93), TOCT 12.1.004-98 «Cucrema craHgapToR 6e30MaCHOCTH

HO)KapOBBp])IB 06e30IacHOCTD BCIICCTB H

Tpyaa.

HOMGHKJ’IaTypa mokasarejet U METO/IbI OIIPEACIICHASD) . Me)KOTpaCJ'IeBLIMH

MaTepHAJIOB.

IpaBWJIAMH 10 OXpaHe TpyJa IPH OSKCIUIyaTallHd BOJOIPOBOJHO-
KaHanuzanuonnoro xoszsdctea (IIOT P M-025-2002), IlpaBunamu
ycTpo#icTBa U Oc30macHOM  OSKCIUTyaTallHH  TeXHOJIOTHYSCKHX
TpyGomporogos (I16 03-585-03) u np.

Bee pabGoTHuMKM, Tepen TeM, KaK MPUCTYIHTh K paGoTe, JIOJDKHbBI
IpolTH MONHBIH HHCTPYKTaXX 10 TeXHHKe OesomacHocTH. PaGoTer mo
OpOKTaJKe TPYOOIPOBOJOR BOJOOTBEIECHHS JOJDKHBI IPOBOJUTECS B
coorsercTBun ¢ TpeGoBanusmu CHull 12-04-2002. BezonacHocTh Tpyaa
B cTtpoutenncTBe. Hacte 1. OOmme TtpeGosanmsi, CHuIl 12-04-2002

BezonacHoCTh Yacte 2. CrpouTtennnoe

Tpyia B

IIPpOU3BOACTBO, HpaBHJ’I HO}lcapHOﬁ 6e30IMaCHOCTH.

CTPOHUTCIIBCTEBC.

Ha Tpacce crpoutenbcTBa TpyGONpOBO/a HEOOXOJHMMO TpPEBHIAETH
MIepPEeKPhITHE TPAaHIISH [UIs IEIeXOJHEIX epexXooB K mpoe3na. Ha Bpems
CTPOUTELCTBA TpaHIIes Jo/DKHA ObITh orpak/ieHa GapbepoM BHICOTOM 1
M, O0O3HAYeHHBIM TIPEAYIPESIUTSIBHBIMH TallIWIaMH, a HOYBIO —
OCBCIIEHHBIM NPEAYIPeIUTEIbHBIMA OTHSIMH. Bo BpeMs BEHITOMHEHHUS

3aCHITIKA HAJl TPYOOTPOBOMOM PEKOMEH/IYETCS MOMECTHTh JIEHTY HIH

CeTKY CO BIASIHHOHM CHTHAJM3AIMOHHOHN IpoBosiokoi. IIpu mpowusBoscTBe
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CBapOYHBIX palboT HEOOXOJAMMO PYKOBOACTBOBATHCS MEKOTpacieBbIMH

NpaBWIAMH 1O OXpaHe Tpy[a IPH EKTPOCBAPOYHBIX H ra30CBapOYHBIX

paborax (IIOT PM-020-2001)., BCH 006-89 CrpoHTeanCTBO

MAarucTpaIbHBIX M TIPOMBICTIOBBIX TpyOompoBomoB. Cpapka.  Caapky
TpyOONpOBO/Ia HEJIB3Sl MPOU3BOIUTD IIPH BBHICOKOH BIOKHOCTH BO3JyXa, a

. 0
TaKKe IIpU  TeMIleparype  OKpyKaromeH 0°C.

cpeabl HHKE

CkiaaupoBaHue, PpeMOHT, IMepeMellleHHe u3 TpyO C JBYXCIOHHOM
npodunupoBaHHoil cTeHKol «KOpcHC», BJIEMEHTOB KOJNOIEE H APYTHX
CTPOUTEJIbHBIX  H3ISJIHH  JOJDKHO  OCYIIECTBIATBCS C  MOMOMIBIO
HOIbEMHO-TPAHCIIOPTHIX YCTPOHcTB. IlepcoHalt MOMDKEH pacmoiararhest
B Ge30MacHOM 30He MPOBEJCHUS paboT.

PaGora Ha JIOOBIX CTPOHTENHHBIX MAITHHAX JOJDKHA MPOH3BOIUTHCS
JIMIIaMHi, HMCIOIIUMHA CHeI.[HaJ'IBHBIfI JOITYCK HWIH pa3spCeIICHUC U TOJILKO B
COOTBETCTBHH C TIPOSKTOM MpPOH3BOjCcTBA paboT. Hewncmpaensie ManimHbL
W MEXaHH3MBI K paboTe He JOJDKHBI JOMycCKaThesl HeoGxoaumo
MOCTOSIHHO CIICIATh 3a COCTOSIHHCM OTKOCOB INpH pabote Jioneit B He
3aKpeIUICHHBIX TpaHIISSX W KOTIOBAaHAX, a B 3aKPCIUICHHBIX — 3a
JJeMCHTaMH KpeIlUieHHH. McnbITaHHS CaMOTEUHBIX  BOJOOTBO/SIIMX
TpyOONIpOBOIOB JOKHBI IPOU3BOAUTECS B COOTBETCTBHH C MPOSKTOM H C
00sI3aTeNIbHBIM  YYeTOM OCHOBHBIX TpeGOBaHHWH, YHOMSIHYTHIX BbIlIe
HOPMATHBHBIX JIOKYMEHTOB.

Bony, HeoOXomuMyio JUIsI HCHBITAHHS

KaHaJH3aITHOHHBIX CeTeH HeOGXOZ[I/IMO INOABOAUTE H3 OTKPBITOTO

pesepByapa IPaBHTallHOHHBIM  CHOCOGOM. Henp3st  npouzeomuth



HeMOCPEACTBEHHOE IIPHCOSIMHEeHHE IIOABOIINET0 KaHaja K KaHaly,
MoJAIoEeMy BOAY ToA JaBieHMeM. Ilpu xpaHeEmm u3 TpyS ¢

JOBYXCIOHHON mpoduimpopaHHOH cTeHKoH «KopcHo», sieMeHTOB

KoNo/IeB Ha 0oGbeKTe CTPOHTEIhCTBA M HAa MecTe MOHTaKa CJISIyeT
coGirofaTh MpaBWIa TPOTHBOTIONKAPHOH Ge30MacHOCTH. 3ampernaeTcs
PasBOMHTH OTOHb B HRIIOCPSACTBEHHOM OMM30CTH OT OBITOBOK, CKJIafOB,
TOPIOYMX MaTepHalioB. IIpH ocMoOTpe KOMoalleB HeOOXOAMMO IPOBEPHTH
3ara3oBaHHOCTh  razoaHaymzatopoM. Karteropuueckd — zampemaercs
32)KUTaTh B CMOTPOBBIX KOJIOAIAX OTKPBITHIH OTOHb (CHHYKH, TOPEJIKH).
HcnpiTanust  clegyeT TpepBaTh BO

BCEX CHydUasX, YIPOKAIOMIHX

GezomacHOCTH pabOTHUKOB.

15. OxpaHa okpy:kalonieii cpeabl

Ha TeppuTtopuu npou3BojcTBa paboT 110 NPOKJIAAKE H SKCILTYaTalluH
TpyOOTIPOBOZIOB BOJOOTBEJCHMA AOJDKHBEI COOMIONAaThCS HOPMAaTHBBL IO
OXpaHe OKpYKalollleH MpHPOAHOH cCpefbl HAa OCHOBE DKOJNIOTHUCCKH
Ge30TMacHbIX TEXHOJOTHH, Ha/Ie)KHOH W 5(QEKTHBHOH SKCILTyaTaluu
KaHAJIM3al[HOHHBIX ceTed.  Bce paloTel JOMDKHBEI COOTBETCTBOBATH
TpeboBanmsam CHull 3.05.04-85, CHull 3.05.05-84, canurapHBIM HOpMaM
u mpapmnam: CanlluH 2.2.3.1384-03 TI'mrucHmdeckue TpeGoBaHHS K
OpTaHM3AI[HH CTPOUTEIHLHOTO MPOU3BO/ICTBA H CTPOHTENIBLHBIX pabor. BCH
014-88. CTpouTenbeTBO

MarucTpajJbHBIX " TTPOMBICIIOBBIX

TpyOomporotoB. OxpaHa OKpyKatomed cpegsl. bez cormacopanmsa ¢
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COOTBETCTRYIONEH opraHMzanuell He JOMyCKaeTCsl TMPOURBOJUTH PHIThE
TpaHIIeH (KOTIOBAaHOB) M T.II. HA PAcCTOSHHHA MeHee 2 M OT CTBOJIOB
JepeBbeB U 1 M OoT KycTapHHKOB. He momyckaetcsi ckiiaiupoBaHue Tpyo H
JPYTHX H3[eJIMH HAa PacCTOSHHHM MeHee 2 M OT CTBOJIOB JiepeBheB Oe3
BPEeMEHHBIX OIpaKJAIOIIHUX WK 3alIUTHBIX YCTPOHCTE BOKpYT HUX. CiHB
BOJBI H3 TpyOOHpOBOMOB IMOCJEC TIPOBEJCHHS WCHBITAHHN CJeAyeT
MIPOU3BOJHTE TOJIEKO B MecTa, npeaycMmorpeHHnsie IIIIP. Tepputopusa mo
3aBEPIICHHH CTPOHTENILCTBA TPYOONPOBOAHOW CeTH JOoJDKHA OBITh
OYMINEHa M BOCCTAHOBJIEHA B COOTBETCTBHH ¢ IpOoekToM. OTXoAbl OT
CTpouTesbcTBa TpyOonpoBogoB u3 11D cieyeT BRIBO3UTH HA 3aBOIBI JUIsI
HepepabOTKH MWJIH Ha 3aXOPOHCHHe B MECTa, CODACOBAHHBIC C
Camnupnansopom. Henmpuroansle Ui BTOPUYHOH IepepabOTKH OTXOIBI
HOJIEKATh YHHUTOKEHHIO B COOTBETCTBHH C CAHUTAPHBIMH MPAaBHIIAMH H
HOpPMaMH, TIpeAy CMaTPUBAIOITUMHU TOPAZI0K HaKOIUICHHUS,
TPAaHCIOPTHPOBAHHSL, 00E3BPEIKUBAHUS H 3aXOPOHCHHS IPOMBINITICHHBIX

OTXON0B.



INPUJIOKEHUE Nel

TaOmurs! 1 HOMOTpaMMBI /TS TH/IPaBIIITMECKOTO pacyueTa
TpyO ¢ aByxcioiHol npoduimpoBanHoi crenkoit « KOPCHCy»



Homorpamma gns onpegeneHus noTepb Hanopa
B Tpy6ax ¢ ABYXCNOIHON npoduanpoBaHHoN cTeHKon «KOPCUC» B 3aBucnmocT ot d (Mm), Q

0,1 02 03 0,5 1,0 2 3 5 10 20 30 50 100

YknoH | (%0)----- >
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3aBMCMMOCTb pacxofa g ¥ CKopocTh V OT CTeneHn HanonHeHusl Tpy6onposoga h/d.

v YpoBeHb [AnameTp 400 Mm [OvaveTp 500 mm [nameTp 630 MM
KNOH
% 3anonHeH  CkopocTb  Pacxopg  Ckopocte V' Pacxos  CkopocTb  Pacxof,
na V mic Qnlc m/c Qnlc V mlc Qnlc
1 100% 0,49 46 0,57 82 0,58 164
50% 0,42 21 0,48 37 0,49 75
25% 0,27 7 031 12 0,32 23
5 100% 11 102 1,27 183 1,48 333
50% 0,94 46 1,08 82 1,26 150
25% 0,61 14 0,70 26 0,81 47
10 100% 1,56 144 18 258 2,09 471
50% 1,33 65 1,53 116 1,78 212
25% 0,86 20 0,99 36 1,15 66

Mpumep onpeseneHUs 3MeHeHUs BeIMUMHLI pacxoja Q 1 cKopocTu noTtoka V npu
ycnosuu, 4TO TemnepaTtypa Boabl coctasnser 10° C, a LWIEpOXoBaToCTb
Tpy6onposoga - 0,00025 m.



HapyxHbiii anametp d=100 mm

YcnoeHbli guameTp d=91 mm

h/d 01 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
q v q v q v q v q v q v q v q v q v g v

0.0090 | 0.11 | 0.334]0.49 | 0533|112 | 0683|188 | 0772 | 2720836 | 356|0874| 435|0.895| 506 |0908| 551|0.894| 513 | 0.789
0.0100 | 0.12 | 0.354 | 052 | 0566 1.19 | 0726 | 199 | 0.820| 289 (0888 | 3.78 | 0929 | 462 |0.950| 538 |0964] 585 |0950| 545 | 0.838
0.0110 | 013 | 0.374| 055 | 0598 | 1.26 | 0.766 210 | 0.866 | 3.05 | 0937 | 399 |0980| 488 |1.003| 568 |1018] 618 |1.003| 575| 0885
0.0120 | 013 | 0.393 | 058 | 0628 1.32 08051221 |0910| 3.20|(0985]| 4201030 513 |1.054| 596 | 1.069] 650 | 1.054| 6.05| 0930
0.0130 | 014 | 0.411 ] 061 | 0.657 | 1.38 | 0843 1231 | 0952 | 3.35|1.031 43911078 536 |1.103| 624 |1119] 680 | 1.103| 633 | 0973
00140 [ 015 | 0429 | 063 | 0.686|1.44 | 0879|241 | 09984 | 350 |1.075| 458 | 1125 ] 5.60 | 1.151 6.511.168 | 7.09 | 1.151 6.60 | 1.015
00150 | 015 | 0.446 | 066 | 0.713 | 1.50 | 0914|251 | 1.033| 364 | 1118 | 477 | 1170 | 582 |1.197 | 677 | 1.214] 738 | 1.197 | 6.87 | 1.056
0.0160 | 0.16 | 0.463 | 0.69 | 0.740 | 1.56 | 0949 | 261 | 1.072 | 377 |1160| 495 |1214| 6.04 |1.242 | 703 |1260| 765 |1.242| 713 | 1.096
0.0170 | 016 | 0.479 1 0.71 | 0.766 | 161 | 0982|270 | 1110 | 3.91 | 1.201 512 11257 | 6256|1286 7.28 1304 7921285 738 |1.134
0.0180 | 017 | 0495 | 0.73 | 0.791 | 1.67 | 1.015 ] 2.79 | 1147 | 404 | 1.241 5291298 | 646 |1328| 7521348 819 |1.328| 762 |1.172
00190 | 017 | 0511|076 | 0.816 | 1.72 | 1.046 | 2.87 | 1.183| 416 |1.280| 546 | 1339 | 6.66 | 1370 7.75 1390 844 |1369| 7.86| 1.208
0.0200 | 018 | 0526 | 0.78 | 0.840 | 1.77 | 1.077 | 296 | 1.218| 429 /1318 | 5621379 | 6.86|1.410] 7.98 | 1.431 869 | 1.410 | 8.09[1.244
0.0250 | 0.20 | 0597 | 0.88 | 0954|201 | 1224|336 | 1.383 | 487 |1497| 638 |1566| 779 |1602| 907 | 1.625]| 9.87|1.602| 9191413
0.0300 | 0.22 | 0.663 1098 | 1.059 1223|1358 |3.73|1535| 540 | 1.661 708 | 1737 | 864 |1.777 | 10.06 | 1.803 1096 | 1.777 | 10.20 | 1.568
0.0350 | 025 | 0.724 | 1.07 | 1156|243 | 1482|407 | 1676 | 590 1813 | 7731897 | 9441194111098 | 1.969 1196 | 1.940 | 11.13 | 1.712
0.0400 | 0.26 | 0.781 ]| 1.16 | 1.248 | 263 | 1600 | 439 | 1.808 | 6.36 | 1.957 | 8.34|2.047 | 10.18 | 2.094 | 11.85 | 2125|1291 | 2.094 | 12.02 | 1.847
0.0450 | 028 | 0.835 (124 11334281 |1.711|470| 1634 | 6812093 8922189 ]10.89 | 2240|1268 | 2272 ]13.81 | 2239|1285 | 1.976
0.0500 | 0.30 | 0.887 | 1.31 | 1.417 | 298 | 1.817 | 499 | 2053 | 723 | 2222 | 947 | 2325|1157 | 2379]|13.46 | 2413|1466 | 2.378 | 13.65 | 2.098
0.0600 | 0.33 | 0984|146 | 1.572 | 3.31 | 2016 | 554 | 2279 | 802 | 2466|1051 | 2580 |12.83 | 2639|1494 | 2678 | 16.27 | 2.639 | 15.14 | 2.328
0.0700 | 0.36 | 1.075 159 | 1.717 | 3.61 | 2201 | 6.04 | 2488 | 876 | 2693 |11.48 | 2817 |14.01 | 2.882]|16.31 | 2924 |17.76 | 2.881 | 16.53 | 2.542
0.0800 | 0.39 | 1160 | 1.72 | 1.853 1390 | 2375|652 | 2685 945 |2906]|1239|3.040]|15.12 |3.110]17.60 | 3.155]119.17 | 3.109 | 17.84 | 2.743
0.0900 | 0.42 | 1.240 | 1.83 | 1.981 ] 417 | 2540 | 6.98 | 2.871 ]| 10.11 | 3.108 | 1325 | 3.251 | 16.17 | 3.326 | 18.82 | 3.374 ]| 20.50 | 3.325 | 19.08 | 2.934
0.1000 | 0.45 | 1.317 | 1.95 | 2104 | 443 | 2698 | 7.41 | 3.049 | 10.73 | 3.300 | 14.07 | 3.452 | 17.17 | 3.532 | 19.99 | 3.583 | 21.77 | 3.531 | 20.26 | 3.115
01100 | 0.47 | 1.391 | 2.06 | 2.222 1468 | 2849 | 7.82 | 3.219 | 11.33 | 3.484 | 1485 | 3.645|18.13 | 3.729 | 21.10 | 3.783 | 2298 | 3.728 | 21.39 | 3.289
0.1200 | 0.49 | 1.461 ]| 216 | 2.335] 491 | 2993 |8.22 | 3.383 | 11.91 | 3.662 | 1561 | 3.831 | 19.06 | 3.919 | 2218 | 3.976 | 24.15 | 3.918 | 22.48 | 3.457
0.1300 | 0.52 | 1530 | 2.26 | 2.444 ] 514 | 3133 | 8.60 | 3.541 | 12.46 | 3.833 | 16.34 | 4010 | 19.95 | 4102 | 23.21 | 4161 | 25.28 | 4101 | 23.53 | 3.618
0.1400 | 0.54 | 1.596 | 2.36 | 2.549 | 5.36 | 3.269 | 8.98 | 3.694 | 13.00 | 3.998 | 17.04 | 4183 | 20.81 | 4279 | 2422 | 4341 | 26.37 | 4278 | 24.55 | 3.774
0.1500 | 0.56 | 1.660 | 2.45 | 2.652 | 558 | 3.400 | 9.34 | 3.842 | 13.52 | 4159 | 17.73 | 4.351 | 21.64 | 4.451 | 25.19 | 4515 | 27.43 | 4450 | 25.53 | 3.926
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0.0130
0.0140
0.0150
0.0160
0.0170
0.0180
0.0190
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1100
0.1200
0.1300
0.1400
0.1500

01
0.000468264
0.0066875

14403.84615

0.028881308

0.028881308

A

0.18 0.374
0.19  0.398
0.20  0.420
0.21 0.441
0.22  0.462
0.23  0.482
0.23 0501
0.24  0.520
0.25 0.538
0.26  0.556
0.27  0.573
0.28  0.590
031 0.670
035 0.744
0.38 0.812
0.41 0.877
0.44  0.937
0.47  0.996
052  1.105
0.56  1.206
0.61 1.302
0.65  1.392
0.69 1478
0.73 1561
0.77 1.640
080  1.717
084 1791
0.87 1.863

HapyxHblii grnameTp d=125 mm

0.2
0.001279998
0.0129042
27793.66154
0.024504736
0.024504736
A Vv
0.77  0.598
081  0.635
086 0671
0.90 0.705
094 0.738
099 0.770
1.02  0.800
1.06 0.830
110 0.860
114 0.888
117 0916
121 0.943
137 1071
152 1.189
1.66 1.298
1.79  1.400
192  1.498
204 1591
226 1.765
247  1.927
2.66  2.080
285 2224
3.02  2.362
3.19  2.494
335 2621
351 2743
3.66 2.861
381 2976

0.3
0.002269192
0.0182863
39385.87692
0.022459565
0.022459565
A Vv
174  0.767
185 0.814
195 0.860
205 0.904
215 0.946
224 0.987
233 1.026
242  1.065
250 1.102
258  1.139
266 1174
274 1.209
312 1373
3.46  1.524
3.78  1.664
407 1.796
436 1920
463 2.039
513 2.263
561 2471
6.05 2.666
6.47 2851
6.87 3.028
726  3.197
7.62  3.360
798 3517
832 3.669
8.66 3.816

04
0.003359137
0.0229194
49364.86154
0.021226676
0.022712543

A
291  0.867
3.09 0.920
326 0972
343 1021
359  1.069
3.75 1115
390 1.160
404 1.203
418 1246
432 1.287
446 1327
459  1.367
521 1552
579 1722
6.32 1881
6.82 2.029
729 2170
7.74  2.305
8.59  2.557
938 2.792
1012 3.013
10.83  3.223
1150 3.422
1214 3.613
12.76  3.797
1335 3.975
13.93 4.146
1449 4313

YCNoBHbI anametp d=107 Mm

05
0.004496022
0.02675
57615.38462
0.020422169
0.023077051

, V
422 0938
448 099
473 1.052
497 1105
520 1157
543  1.207
564  1.255
586  1.302
606 1348
6.26  1.393
646 1437
6.65 1479
755 1680
838 1864
915 2035
9.87 2196
1056  2.349
1122 2.494
1244 2768
1359  3.022
1466  3.261
1568  3.488
1665  3.704
1758 3.911
1848 4110
1934 4302
2018 4.487
2099  4.667

0.6
0.005632908
0.0297032
63976.12308
0.019894453
0.023674399

a \%
5.53 0.981
5.87 1.042
6.20 1.100
6.51 1.156
6.82 1.210
7.11 1.263
7.40 1.313
7.68 1.363
7.95 1411
821 1.457
8.47 1.503
8.72 1.548
9.90 1.758
10.98  1.950
1199  2.129
1294  2.298
1384  2.457
1470  2.610
1631  2.896
1781  3.162
19.22  3.412

20.55  3.649
21.83  3.875
23.05 4.001
2422  4.300
25.35  4.500
26.44  4.695
2751  4.883

0.7
0.006722853
0.0316934
68262.70769
0.019574496
0.024272376

1 \
675 1004
717 1.066
757 1126
795 1183
832 1238
868  1.202
003 1344
937 1394
9070 1443
1002 1491
1034 1537
1064 1583
1209 1.798
1341 1.995
1464 2178
1580 2.351
1690 2514
17.95 2.670
1991  2.962
2175 3235
2347  3.490
2510 3.733
26.65 3.964
28.14 4.186
2057 4399
3095 4.604
3229  4.803
3358  4.995

0.8
0.007712046
0.0325494
70106.4
0.019444512
0.024305641

A
7.86  1.019
8.34  1.082
881 1142
9.26  1.200
9.69  1.256
1011 1311
1051  1.363
1091 1414
1129 1.464
1166 1512
12.03  1.560
1239  1.606
14.07 1.824
1561 2.024
17.04 2210
1839 2385
19.67 2551
20.89  2.709
23.18 3.005
2531 3281
2731 3541
2921  3.787
31.02 4.022
32.75 4.246
3441  4.462
36.02 4.671
37.58 4.872
39.08 5.068

0.9
0.008523781
0.031886
68677.53846
0.01954487
0.024431088
A \Y
856  1.004
9.09 1.066
959 1125
10.08  1.183
1055 1.238
1101 1291
1145 1.343
11.88 1.394
12.30  1.443
12.70  1.490
1310 1.537
1349 1583
1532  1.798
1700 1.994
1856 2.178
20.03  2.350
2142 2513
22.75  2.669
25.24 2,962
27.56 3.234
29.74  3.490
3181 3.732
33.78  3.963
35.67 4.184
37.48 4397
39.23 4.603
40.93 4.801
4257 4994

1
0.008992045
0.02675
57615.38462
0.020422169
0.025527711

A \%
796  0.886
8.46  0.940
893  0.993
938 1.044
982  1.092
10.25  1.139
10.66  1.185
11.06  1.230
1145 1.273
1182 1315
1220  1.356
1256  1.396
1426  1.586
1582 1.760
1728 1921
18.65 2.074
19.94 2218

21.18  2.355
2350 2.613
2566 2.853
27.69  3.079
2961  3.293
31.44  3.497
33.20 3.692
34.89 3.880
36.52 4.061
38.09 4.236
39.62  4.406



h/d

Re

nr

nn

YKJIOH

0.0060
0.0070
0.0080
0.0090
0.0100
0.0110
0.0120
0.0130
0.0140
0.0150
0.0160
0.0170
0.0180
0.0200
0.0250
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1100
0.1200
0.1300
0.1400
0.1500

0.1
0.0007789
0.008625
18576.92308
0.027101481
0.027101481
A Y
0.28 0.356
0.30 0.389
0.33 0.420
0.35 0.449
0.37 0477
0.39 0.503
041 0.529
043 0.554
045 0577
0.47 0.601
049 0.623
0.50 0.645
0.52 0.666
0.55 0.708
0.63 0.804
0.69 0.892
0.82 1051
0.93 1.193
1.03 1.324
1.13 1.446
122 1.560
1.30 1.669
138 1.772
146 1871
153 1.966
160 2.058
1.67 2.147
174 2.233

Hapy>Hbliit gnametp d=160mMm

0.2
0.002129119
0.0166428
35846.03077
0.022994618
0.022994618

A
121 0.569
132 0621
143 0671
153 0.717
162 0.762
171  0.804
1.80 0.845
1.88 0.884
1.96 0.923
2.04 0.960
212 0.996
219 1031
2.27  1.065
241 1131
273 1.284
3.03 1.425
357 1.679
4.06  1.907
450 2116
492 2310
531 2493
568 2.666
6.03 2831
6.37  2.990
6.69 3.142
7.00 3.288
7.30 3.430
7.60 3.568

0.3

0.003774521

0.0235842

50796.73846

0.021075482

0.021075482
q v
275 0.730
301 0.797
3.24  0.860
3.47 0919
3.69 0976
3.89 1031
409 1.083
428 1134
446  1.183
464 1.230
482  1.277
499 1321
515  1.365
5.47  1.450
6.21 1.647
6.90 1.827
8.13  2.153
9.23 2445
10.24 2713
11.18  2.962
12.06 3.196
12.90 3.418
13.70  3.630
14.47  3.833
15.20 4.028
1591 4.216
16.60 4.398
17.27 4575

0.4
0.00558751
0.0295596
63666.83077
0.01991857
0.02131287
A
461 0.825
5.03  0.900
543 0972
581  1.039
6.17 1104
6.51  1.165
6.84 1224
716  1.282
747  1.337
777 1391
8.06  1.443
8.34 1494
8.62 1543
9.16 1.639
10.40 1.861
1154  2.065
1359 2.433
1544 2.763
17.13  3.066
18.71  3.348
2019 3.613
2159 3.864
2293 4.103
2421 4332
25.44 4553
26.63 4.765
27177 4971
28.89 5.170

0.5

0.007478579

0.0345

74307.69231

0.019163641

0.021654915

9 v

6.67 0.892
729 0.974
786 1.052
841 1125
893 1194
943 1261
991 1.325
10.37  1.387
10.82  1.447
1126  1.505
11.68 1.561
12.09 1.616
12.49 1.670
13.26  1.773
15.06 2.014
16.71  2.235
19.69 2.633
2236 2991
2482 3318
27.10 3.623
29.24 3.910
31.27 4.182
3321 4.440
35.06 4.689
36.85 4.927
38.57 5.157
40.23 5.380
41.85 5.596

0.009369648

0.0383088

82511.26154

0.018668446

0.022215451
A

8.75 0934
955 1.019
1031  1.100
11.02  1.177
1171 1.249
1236 1.319
1299  1.386
13.60 1451
1418 1514
1475 1.575
1531 1634
1584 1.691
16.37  1.747
17.38 1.855
19.74  2.107
2191 2.338
2581 2755
2931  3.129
3253 3471
3552 3.790
38.33  4.090
40.99 4.375
4353 4.646
4596  4.905
48.30 5.155
50.55 5.395
52.73 5.628
54.85 5.854

0.7

Y CnoBHbIli gnametp d=138mm

0.011182637

0.0408756

88039.75385

0.018368207

0.022776577
5| \%
10.68 0.955
11.66 1.043
12.59 1.125
13.46 1.204
14.29 1.278
15.09 1.350
15.86 1.418
16.60 1.485
17.32 1.549
18.01 1611
18.69 1671
19.35 1.730
19.99 1.787
21.22 1.898
24.10 2.156
26.75 2.392
3151 2.818
35.79 3.201
39.71 3.551
43.36 3.878
46.79 4.185
50.05 4.475
53.15 4.752
56.11 5.018
58.97 5.273
61.72 5.520
64.39 5.758
66.97 5.989

0.8

0.012828038

0.0419796

90417.6

0.018246234

0.022807792
A

1243  0.969
1357  1.058
1465  1.142
1567 1221
16.64  1.297
1756  1.369
1846  1.439
19.32  1.506
20.15 1571
2096 1.634
21.75  1.695
2251  1.755
2326  1.813
2470  1.926
28.05 2.187
31.13  2.426
36.68  2.859
41.65  3.247
46.22  3.603
50.47  3.934
5446  4.245
58.24  4.540
61.85 4.822
65.31  5.091
68.63  5.350
71.83  5.600
7493 5841
7794  6.076

0.9

0.014178258

0.041124

88574.76923

0.018340407
0.022925509
q \Y
1354 0.955
1478  1.043
1595 1125
17.06  1.203
1812 1.278
19.13  1.349
20.10 1.418
21.04 1484
2195 1.548
22.83 1.610
23.69 1671
2452 1.730
2533 1.787
26.90 1.897
30.55 2.155
33.90 2391
39.95 2817
4537 3.200
50.34 3.550
5497 3.877
59.31 4.183
63.44 4.474
67.36 4.751
7113 5.017
7475 5.272
78.24 5518
81.61 5.756
84.89 5.987

0.014957158

0.0345
74307.69231
0.019163641
0.023954552

4 \Y
12.60  0.843
13.76  0.920
1485  0.993
15.88 1.062
16.86 1.128
17.81 1.190
18.71 1.251
1959  1.309
20.43  1.366
21.25 1421
22.05 1.474
22.82 1.526
23.58 1.577
25.04 1.674
28.44 1901
3156 2110
37.18  2.486
4223  2.823
46.86  3.133
51.16  3.420
55.21 3.691
59.05  3.948
62.70  4.192
66.20 4.426
69.57  4.651
7282  4.869
75.97  5.079
79.01 5.283

38



h/d

YK/IOH

0.0040
0.0050
0.0060
0.0070
0.0080
0.0090
0.0100
0.0110
0.0120
0.0130
0.0140
0.0150
0.0160
0.0170
0.0180
0.0190
0.0200
0.0250
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1100
0.1200

01
0.001266918
0.011
23692.30769
0.02550261
0.02550261
13| \"
043  0.336
048  0.382
054  0.424
059  0.463
0.63  0.499
068 0534
072  0.567
0.76  0.599
0.80  0.629
083  0.658
087  0.687
091 0.714
094 0741
097  0.767
100 0.793
104 0817
107  0.842
121 0.956
134 1061
158  1.250
180 1.419
200 1575
218  1.720
235  1.856
251  1.985
267 2.108
282 2225
296  2.339

Hapy»Hblii gnameTp c!=200MMm

0.2
0.003463117
0.0212256
45716.67692
0.021638035
0.021638035
4 v
186  0.537
211  0.610
234 0677
256 0.739
276  0.797
295 0.853
3.14  0.906
331  0.956
3.48  1.005
3.64  1.052
3.80  1.097
395 1141
410 1184
425  1.226
439  1.266
452  1.306
466  1.345
529 1527
587  1.695
6.92  1.997
785  2.268
871 2516
952 2748
10.27  2.965
10.98 3171
1166  3.368
1231 3.556
1294 3.737

0.3
0.006139443
0.0300784
64784.24615
0.019832119
0.019832119
3! \%
423  0.689
480 0.782
5.33 0.868
582  0.948
6.28  1.022
6.71 1.094
713 1161
753  1.226
791  1.288
8.28  1.349
8.64  1.407
8.98  1.463
932 1518
9.65 1572
997 1624
10.28  1.675
1059 1.724
12.02  1.958
13.34  2.173
15.72  2.560
17.85 2.908
1981  3.226
21.63 3.523
23.34 3.802
2496  4.066
2651 4.318
27.99  4.559

2941 4791

0.4
0.009088358
0.0376992
81198.27692
0.01874346
0.020055503
q v
7.07 0.778
8.03 0.884
891 0.981
9.73 1.071
10.50 1.156
11.23 1.236
11.93 1.312
12.59 1.386
13.24 1.456
13.85 1.524
14.45 1.590
15.03 1.654
15.59 1.716
16.14 1.776
16.68 1.835
17.20 1.893
17.71 1.949
20.12 2.213
22.32 2.456
26.30 2.894
29.87 3.286
33.14 3.646
36.19 3.982
39.05 4.297
41.76 4.595
44.35 4.880
46.83 5.152
49.21 5.414

0.5
0.012164275
0.044

94769.23077

0.018033069

0.020377368

q v

10.25 0.842
11.64  0.957
1291 1061
1410  1.159
1521 1251
16.27  1.338
1728  1.420
18.24  1.500
19.17 1576
20.07  1.650
2093 1721
2177 1.790
2259  1.857
2338  1.922
2416 1.986
2492  2.048
2566  2.109
29.14  2.395
32.33  2.658
38.10 3.132
43.27  3.557
48.01  3.946
5242  4.309
56.57  4.650
60.50 4.973
64.24  5.281
67.83 5.576
71.28 5.860

0.6
0.015240192
0.0488576
105231.7538
0.017567088
0.020904835

A
13.43 0.881
1525 1001
16.92 1.110
1848 1.213
19.94 1.308
21.33  1.399
22.65 1.486
2391  1.569
25.13 1.649
26.30 1.726
27.44  1.800
28.54 1873
29.61 1943
30.65 2011
31.67 2.078
32.66 2.143
33.63  2.207
38.19  2.506
4238 2781
4993 3.276
56.71 3721
62.92 4.129
68.71  4.508
74.14  4.865
79.29 5.203
84.20 5.525
88.91 5.834
9343 6.131

0.7
0.018189107
0.0521312
112282.5846
0.017284562
0.021432857

A
16.40  0.901
18.62  1.024
20.66  1.136
2256 1.240
2435 1339
26.04 1432
2765 1.520
29.20 1.605
30.68 1.687
32.12 1.766
33.50 1.842
34.85 1916
36.15 1.988
3742  2.058
38.66 2.126
39.88 2192
41.06  2.257
46.63  2.564
51.74  2.845
60.97 3.352
69.24  3.807
76.83 4.224
83.89 4.612
90.52  4.977
96.81  5.323
10281 5.652
108.55 5.968
114.08 6.272

0.8
0.020865434
0.0535392
115315.2
0.017169784
0.02146223
q v
19.08 0.915
21.67  1.039
2405 1153
26.26  1.258
28.34  1.358
30.30  1.452
3218 1542
3398 1.628
35.71 1711
3738 1791
38.99 1.869
4055 1.944
42.07  2.016
4355  2.087
45.00 2.157
4641  2.224
47.78  2.290
5427 2601
60.22  2.886
70.95  3.400
80.58  3.862
8941  4.285
97.63  4.679
105.35  5.049
112.67  5.400
119.65 5.734
126.33  6.055
132.76  6.363

YcnoBHblii guameTp c!=176Mm

0.9
0.023061632
0.052448
112964.9231
0.017258402
0.021573002

A
20.78  0.901
23.61 1.024
26.19 1.136
28.60 1.240
30.86  1.338
33.01 1431
35.05  1.520
37.01 1.605
38.89  1.686
40.71 1.765
4246 1841
4417 1915
4582  1.987
4744  2.057
4901 2125
50.54 2192
52.04 2257
5911  2.563
65.58 2.844
7728 3351
87.76  3.806
97.38  4.223
106.33 4.611
11474 4976
122.72 5321
130.32  5.651
137.60 5.966
14460 6.270

1
0.02432855
0.044
94769.23077
0.018033069
0.022541336

A
19.35  0.795
21.97  0.903
2438  1.002
26.62  1.094
28.73 1181
30.72  1.263
3262 1341
3445 1416
36.20 1.488
37.89  1.557
39.53  1.625
4111 1.690
4265 1.753
4415 1.815
4562 1.875
47.05 1.934
4844 1991
55.02  2.261
61.04  2.509
7193 2957
81.69  3.358
90.64 3.726
98.97  4.068
106.80 4.390
11422  4.695
121.30 4.986
128.07 5.264
13459 5532

39



h/d

w

Re

Jir

YK/IOH

0.0030
0.0035
0.0040
0.0045
0.0050
0.0055
0.0060
0.0065
0.0070
0.0080
0.0090
0.0100
0.0110
0.0120
0.0130
0.0140
0.0150
0.0160
0.0170
0.0180
0.0190
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800

0.1

0.00190823

0.0135

29076.92308

0.024229774

0.024229774

HapyHblii gnameTp d=250MM

0.5

0.018321811

0.054

116307.6923

0.8

0.031427482

YCnoBHbI guameTtp <1=216Mm

0.9

0.034735392

0.064368

138638.7692

A

0.63
0.69
0.74
0.79
0.84
0.89
0.94
0.98
1.02
1.10
1.18
1.25
1.32
1.39
1.45
1.52
1.58
1.64
1.69
1.75
181
1.86
2.34
2.76
3.13
3.48
3.80
4.10

0.330
0.360
0.389
0.416
0.442
0.466
0.490
0.513
0.535
0.578
0.618
0.656
0.693
0.728
0.762
0.795
0.827
0.858
0.888
0.917
0.946
0.974
1.227
1.446
1.643
1.823
1.990
2.148

0.2
0.005216141
0.0260496

56106.83077

0.020558079

0.020558079

4 \%

275  0.527
3.00 0.576
3.24  0.622
3.47  0.665
3.68 0.706
3.89 0.745
409 0.783
428 0.820
446  0.855
481  0.923
515 0.987
547  1.048
577 1107
6.07  1.163
6.35 1.217
6.62 1.270
6.89 1321
715  1.370
740 1419
7.64  1.466
7.88 1511
8.12  1.556
1023  1.961
12.05 2311
13.69 2.624
1519 2912
16.59 3.180
17.90 3.431

0.3
0.009247219
0.0369144
79507.93846
0.018842297
0.018842297
4 \'%
6.25 0.676
6.83 0.738
737  0.797
7.88  0.852
8.37  0.905
8.84  0.956
9.29  1.004
9.72  1.051
10.14  1.096
1094 1.183
11.70  1.265
12.43 1.344
1312 1.419
13.79 1491
1443 1561
15.05 1.628
15.66  1.693
16.25 1.757
16.82 1.819
17.38 1.879
17.92  1.938
18.45  1.995
23.25 2514
27.40 2.963
31.12  3.365
3452 3.734
37.70  4.077
40.68 4.399

0.4
0.01368887
0.0462672
99652.43077
0.017807973
0.019054532
q \
10.46  0.764
11.42  0.835
12.33  0.901
13.19  0.963
1400 1.023
1478  1.080
1554 1135
16.26  1.188
16.96 1.239
1831 1.337
19.58 1.430
20.79 1519
2195 1.604
23.07 1.685
2415 1.764
2519 1.840
26.20 1914
27.18 1.986
28.14 2.056
29.07 2124
29.98 2.190
30.87 2.255
38.90 2.842
4584  3.349
52.06 3.803
57.76  4.220
63.07  4.607
68.06 4.972

0.017133037
0.019360332
4 \'
15.16  0.827
16.55 0.903
1786 0.975
19.10 1.042
20.28 1.107
2142  1.169
2250 1.228
2356 1.286
2457 1341
26.52  1.447
28.36 1.548
30.12 1.644
31.80 1.736
3342 1824
3498 1.909
36.49 1.991
37.95 2071
39.37  2.149
40.76  2.225
4211  2.298
4343 2370
4472 2441
56.35 3.076
66.40 3.624
7541 4.116
83.67 4.567
91.36 4.987
98.59 5381

0.6
0.022954752
0.0599616
129148.0615
0.016690314
0.019861473
q \%
19.87 0.865
21.69 0.945
23.41 1.020
25.03 1.091
26.58 1.158
28.07 1.223
29.50 1.285
30.88 1.345
32.21 1.403
34.76 1514
37.17 1.619
39.47 1.720
41.68 1.816
43.80 1.908
45.84 1.997
47.82  2.083
49.74  2.167
51.61 2.248
53.42  2.327
55.19  2.404
56.92  2.480
58.61 2.553
73.86 3.218
87.03 3791
98.84  4.306
109.67 4.778
119.75 5.217
129.23 5.630

0.7
0.027396403
0.0639792
137801.3538
0.016421889
0.020363142
3] \'
2426 0.885
26.48 0.967
2858  1.043
30.57 1.116
3246  1.185
3427 1251
36.02 1.315
37.70  1.376
39.33 1435
4244 1549
4539  1.657
48.20  1.759
50.89  1.857
53.48  1.952
55.98  2.043
58.39 2131
60.74  2.217
63.01  2.300
65.23 2381
67.39  2.460
69.50  2.537
7156  2.612
90.18  3.292
106.26  3.879
120.68  4.405
13391 4.888
146.21  5.337
157.78  5.759

0.0657072
141523.2
0.01631284
0.020391049
q v
28.23 0.898
30.82 0.981
33.26 1.058
35.57 1.132
37.78 1.202
39.89 1.269
4191 1.334
43.87 1.396
45.77 1.456
49.39 1.571
52.82 1.681
56.09 1.785
59.22 1.884
62.24 1.980
65.14  2.073
67.96 2.162
70.68  2.249
73.33  2.333
75.91 2.416
78.43  2.496
80.88 2574
83.29  2.650
104.95 3.340
123.67 3.935
140.45 4.469
155.84 4.959
170.16  5.414
183.63 5.843

0.016397034
0.020496293
q \Y

3074  0.885
3357  0.966
36.23 1043
3874 1115
4114 1184
4344 1251
4565 1314
4778 1376
49.85  1.435
53.79  1.549
5753  1.656
61.09  1.759
64.50  1.857
67.79 1951
7095 2043
7401 2131
7698 2216
7987 2299
82.68  2.380
8542  2.459
88.10 2536
90.71 2611
11431 3201
134.69 3.878
152,97  4.404
169.73  4.886
185.33  5.335
200.00 5.758

1
0.036643622
0.054
116307.6923
0.017133037
0.021416297
4 \'%
28.62 0.781
31.25 0.853
3372 0.920
36.06 0.984
38.30 1.045
4043 1.103
4249 1.160
4448 1214
46.40 1.266
50.07 1.366
53.55 1461
56.86  1.552
60.04 1.638
63.09 1.722
66.04  1.802
68.89  1.880
7166  1.955
7434 2.029
76.96  2.100
7951 2170
82.00 2.238
84.43  2.304
106.40 2.904
12537 3421
142.38 3.886
15799 4311
17250 4.708
186.15 5.080

40



hd

o)

nr

nn

YK/OH

0.0025
0.0030
0.0035
0.0040
0.0045
0.0050
0.0055
0.0060
0.0065
0.0070
0.0080
0.0090
0.0100
0.0110
0.0120
0.0130
0.0140
0.0150
0.0160
0.0170
0.0180
0.0190
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700

01

0.003003737

0.0169375

41692.30769

0.022142288
0.022142288
A
1.05 0.350
117 0.388
127 0.424
137 0.457
1.47 0.489
156 0.519
1.65 0.548
1.73 0.576
181 0.603
1.89 0.629
2.04 0.679
218 0.726
232 0771
245 0814
2.57 0.856
2.69 0.896
281 0934
292 0972
3.03 1.008
3.14  1.044
3.24  1.079
334 1112
344 1145
434 1.443
511 1701
580 1931
6.44 2.143
7.03 2340

HapyxHbliin gnameTp d=315MM

0.2
0.008210704
0.0326826
80449.47692
0.018786924
0.018786924
4 \'
459  0.559
5.09 0.620
556 0.677
6.00 0.731
6.42 0.782
6.81 0.830
720 0.876
756 0921
791  0.964
8.26  1.006
891  1.085
953 1161
1012 1.232
10.68 1301
11.23  1.367
11.75 1431
12.26  1.493
12.75 1.553
1323 1611
13.69 1.668
1415 1.723
1459 1777
15.02 1.830
18.93 2.306
2231 2717
25.34 3.086
2811 3.424
30.70 3.739

0.3
0.014556006
0.0463139
114003.4462
0.017218962
0.017218962
4 v
10.43  0.717
11.57  0.795
12.64 0.868
13.64 0.937
1459  1.002
1549  1.064
16.35 1124
1719 1181
1799 1.236
18.77  1.289
20.25 1391
21.66 1.488
23.00 1.580
24.28 1.668
2552 1.753
26.71  1.835
27.86 1914
2898 1991
30.07 2.066
31.13 2.138
32.16  2.209
33.17 2279
34.15 2.346
43.04 2.957
50.71 3.484
57.59  3.956
63.90 4.390
69.77 4.793

04
0.021547589
0.0580482
142887.8769
0.01627375
0.017412912
A
1745 0.810
19.37  0.899
21.15 0981
22.82  1.059
2440  1.133
2592  1.203
2736 1.270
28.75 1334
30.10  1.397
31.40  1.457
33.88 1572
36.24  1.682
38.48  1.786
40.63  1.886
4270  1.981
4469 2.074
46.62 2.164
48.49  2.250
50.31  2.335
52.08 2417
53.80  2.497
55.49 2575
57.14  2.652
72.00 3.342
84.84  3.937
96.35 4472
106.91 4.962
116.74 5.418

0.5

0.028840281

0.06775

166769.2308

0.015656962
0.017692367
A
2528 0.877
28.05 0.973
30.63  1.062
33.05 1.146
3535 1.226
3754  1.302
39.64 1.374
41.65 1.444
4360 1512
4548 1577
49.08 1.702
5249  1.820
55.74  1.933
58.85  2.041
61.85 2.145
64.74  2.245
6753 2342
70.24  2.436
72.88  2.527
75.44  2.616
7794 2702
80.38  2.787
82.77  2.870
104.30 3.616
122.89 4.261
139.57 4.840
154.87 5.370
169.10 5.863

0.6
0.036132972
0.0752296
185180.5538
0.01525238
0.018150333
A v
33.14 0.917
36.77 1.018
40.15 1111
43.32 1.199
46.33 1.282
49.20 1.362
51.95 1.438
54.60 1511
57.15 1.582
59.61 1.650
64.33 1.780
68.80 1.904
73.06 2.022
77.14 2.135
81.07 2.244
84.85 2.348
88.52 2.450
92.07 2.548
95.52 2.644
98.88 2.737
102.16  2.827
105.36 2.916
108.48 3.002
136.71 3.783
161.08 4.458
182.94 5.063
20299 5.618
221.64 6.134

0.7

0.043124555

0.0802702

197588.1846

0.015007081
0.018608781
A
40.46  0.938
4489 1041
49.02  1.137
5290 1.227
56.57 1.312
60.08  1.393
63.43 1471
66.66  1.546
69.77 1.618
72.79  1.688
78.54 1821
84.00 1.948
89.20 2.069
9419 2184
98.98 2.295
103.60  2.402
108.08 2.506
112.41  2.607
116.63 2.704
120.73  2.800
12473 2.892
128.64 2.983
132.46 3.071
166.92 3.871
196.68 4.561
223.37 5.180
24784 5747
270.62 6.275

0.049469858

0.0824382

202924.8

0.014907427

0.018634284

A
47.09
52.25
57.05
61.56
65.84
69.92
73.82
77.58
81.20
84.71
91.41
97.76
103.82
109.62
115.19
120.57
125.78
130.83
135.73
140.51
145.16
149.71
154.15
194.26

228.89
259.95
288.44
314.95

0.952
1.056
1.153
1.244
1.331
1.413
1.492
1.568
1.641
1.712
1.848
1.976
2.099
2.216
2.329
2.437
2.543
2.645
2.744
2.840
2.934
3.026
3.116
3.927
4.627
5.255
5.831
6.366

YcnoBHblii guametp d=27IMM
0.8

0.9
0.054676825
0.080758
198788.9231
0.014984368
0.01873046

A
51.28 0.938
56.90 1.041
62.13  1.136
67.05 1.226
7171 1312
76.15 1.393
80.40 1471
8449 1545
88.44  1.618
9226  1.687
99.56 1821
106.48 1.947
113.07 2.068
119.39 2.184
125.46  2.295
13132  2.402
136.99  2.505
142.49  2.606
14783 2.704
153.03  2.799
158.10 2.892
163.05 2.982
167.89 3.071
211.57 3.870
249.30  4.559
283.13 5.178
314.15 5.746
343.02 6.274

0.057680561
0.06775
166769.2308
0.015656962
0.019571202

A
47.74  0.828
5297 0.918
57.83  1.003
6241  1.082
66.75  1.157
70.88  1.229
7484  1.297
78.65 1.363
8232 1427
85.87  1.489
92.67  1.607
99.11  1.718
105.25 1.825
11112 1.927
116.78  2.025
122.23 2.119
12751 2211
132.63 2.299
137.60 2.386
142.44  2.469
147.16 2551
151.77 2.631
156.27 2.709
196.93 3414
232.04 4.023
263.53 4.569
292.41  5.069
319.28 5.535



NPUWIOKEHUE Ne2

CoptameHT 1 oGbeMa paloT 1o yKiIagke Tpy o
¢ IByXcloitHoN npodmmpoBanHoi cTerHkoit « KOPCUCY



CopTaMeHT TPYG U3 MOJMITHIIEHA ¢ TBYXCJI0IHOM IpodgumipoBanHoii cteHkoii «KOPCHC» mo TY 2248-001-73011750-2005

1
o mnnAnnnnonoonnn nmﬁmﬁr‘amnnmmtﬁ;ﬁ\j’
ﬁ L0 J L O U U 8 O O VO O IO ) OO W 0 O O o
Hapyxubiit quametp | BryTpennmii quametp | Bricota rodpa, S, MM | JlnuHa TpyOsI, L, MM Macca 1 m.M. TpyOBI, KT
Tpy6bI, DN, MM TpyOsL, Di, MM G4 (SN4) G4(SN§)

160 138 11,0 6000-12000 1,5 2,1
200 176 13,0 6000-12000 2,2 2,5
250 216 15,0 6000-12000 2,9 3,7
315 271 21,0 6000-12000 4,6 5,7
400 343 26,0 6000-12000 5,8 8.7
500 427 33,0 6000-12000 9,0 13,2
630 513 45,0 6000-12000 15,1 20,3
800 678 61,0 6000-12000 24,5 33,1
1000 851 75,0 6000-12000 40,5 51,7
1200 1030 85,0 6000-12000 56,0 66,9

ITpumeps! ycIoBHOTO 0603HAYCHHUS

Tpy6a «Kopcucy HOMUHAIBHBIM HAPYKHBIM JuamMeTpoM DN/OD 315 MM, HOMHHAJIBHOM KOJIBIICBOH xKecTKOCThIO SN4 Ge3 pacTpyOa:

Tpy6a KOPCHC DN/OD 315 SN4 TV 2248-001-73011750-2005

Tpyba «Kopcre» HOMHHANBHBIM HapyKHBEIM ArameTpom DN/OD 1000 MM, HOMHHAJIBHOH KOJBIIeBOH skecTKocThi0 SN8 C PACTPYEBKOM:
Tpy6a KOPCHUC DN/OD 1000 P SN8 TV 2248-001-73011750-2005




¢HI£32Gm

CTbIK TpY6 M3 NONN3TUNEHA C ABYXC/IOMHOIA
npocnMpoBaHHol cTeHKo «KOPCUC»

PesnHoBOe KO/bLO

1pH
r
—F
I
f +-1{ - ° Vol— &
i U
Frruuuq-rusg 1 3¢ »
HapyxHblli  BHyTpeHHWin  BbicoTa MydTa Pe3nHOBOE KO/bLIO
avameTp anameTp roppa, HapyXHblli BHyTpeHHUIA  [nuHa Macca, HapyxHblii BHyTpeHHuii BeoicoTa, LlvpuHa, Macca,
TPy6bI, TPy6bI, S, MM AnameTp AmnameTp Tpy6bI, Kr avamertp aviameTp h, b, Kr
DN, Mm Di, mm Tpy6bl, Tpy6bI, DpB, bpH, Tpyo6bl, Tpy6bl, Dkb, MM MM
DpH, mm MM MM Dkh, wm MM
160 138 11,0 174 160,5 200 0,34 156,0 132 12,0 6,3 0,07
200 176 13,0 214 200,6 220 0,48 196,0 166 15,0 7,6 0,10
250 216 15,0 272 250,9 230 0,82 2432 202 20,6 14,0 0,12
315 271 215 339 316,0 270 1,52 305,0 257 24,0 16,0 0,22
400 343 26,0 430 401,3 320 2,62 399,0 324 375 194 0,52
500 427 33,0 537 501,6 375 4,94 525,4 436 44,7 22,3 1,02
630 535 45,0 669 632,0 450 8,34 616,0 504 56,0 32,0 2,14

1 Tpy6bl NOCTABNAIOTCSA B KOMMN/IEKTE C My TaMu 1 YNIOTHUTENbHBIMU PE3VHOBLIMU KOMbLIAMU B COOTBETCTBUM € TY 2248-001-73011750-2005.
2. YNNOTHUTENbHOE Pe3nHOBOe KOMbLO yCTaHaBIMBAOT B na3 nepeoro (4nsa Tpy6 avametrpom 250-1200 Mm) muan BTOpPOro (ana Tpy6 avameTpom
160, 200 mMm) rodpa, nNpuyeM ynnoTHAOWMIA NPOPUNL («A3bIYOK») AOMKEH OblTb HanpasfieH B CTOPOHY, MPOTWUBOMONOXKHYIO Hanpas/eHnto

BBOZa B MyqTy.



CTblK TPpy6 U3 NOAM3TUIEHA C ABYXCNONHOW NPONINPOBaHHOM Pe3sMHOBOE KONbWO
CTeHKo «KOPCKC»

HapyHblii BHyTpeHHWA  Bbicota MygTa Pe3nHoBOE KO/bLO
AnameTp LnameTp rojpa, HapyxHbiii BHyTpeHHwii  [navmHa  Macca, HapyHblii BHyTpeHHwii Bbicota, LlUupuHa, Macca,
Tpy6bl, Tpy6bI, S, MM avamertp omnameTp TPpyObI, Kr onameTp LmnameTp h, b, Kr
DN, MM Di, mm Tpy6bl, Tpy6bI, DpB, bpH, Tpy6bl, Tpy6bl, Dkb, MM MM
DpH, mm MM MM Dkh, mm MM
800 678 61,0 870 803 500 12,86 577,5 640 64,0 28,0 2,66
1000 851 75,0 1090 1003 550 21,92 577,5 830 80,0 38,0 5,74
1200 1030 85,0 1300 1203 650 31,48 577,5 1035 88,0 39,0 8,84

1 Tpy6bl NOCTaBAAKOTCA B KOMNIEKTE C My(TaMy Y YNAOTHATENbHBIMW PE3UHOBLIMMW KO/bLI@AMU B COOTBETCTBUM ¢ TY 2248-001-73011750-2005.
2. YNNOTHWUTeNbHOE Pe3NHOBOE KOMbLO YCTaHaBNMBAKOT B Ma3 NepBoro rogpa, npuyem YNAOTHAIOWMA Npotunib («A3bIYOK») AOMKEH ObiTb
Hanpas/ieH B CTOPOHY, MPOTUBOMOJIOXKHYO Harnpas/ieHNto BBOAA B My(TY.



Tun ITpeaenbHast BEICOTA 3aCHITKH HaJl BEPXOM TPYO B M UL
TpysTs ciiocoba |  TpeGoeanus K Tpy6, H3
OCHOBAHILSL Cxema yxiagxu Tpyo VKK TpyHTaM mo TY 2248-001-73011750-2005
H sacHmkd masyx | Kiace sxxectkoctnt G4 (SN4) | Knace sectkoctu G8 (SN8)
Ne crp. 160, 200 250....1200 160, 200 250....1200
MecTHBIH TpyHT
- C MOCITOHHBIM He He He He
Ilecuannie (kxpome L e own 4 paspaBHMBEHMEM | INIPHMEHSTh | TIPHMEHSTh | TPUMEHSITh | T[IPHMEHSITH
IPaBENTHCTEIX) M YIUIOTHEHHEM
TPYHTHL € J E P, : Ilecuanslii rpyHT
pacueTHEIM c VA 1 (xpome
COTIPOTHBIGHHEM TILLIEBATOTO) © 2,0 3,0 3,0 4,0
He MeHee 0,1 MIIa TUIOTHEHUEM JIO
(1 KF/CMl) « 7 g Koo = 0,92
|: R> (),IMHai| TTecuanbiit TpyHT
s 2 (xpome
(1K€ /em ) N TIELIEBATOTO) C 4.0 5,0 5,0 6,0
YIUIOTHEHHEM 0
Keou> 0,95
oy s MecTHEI TpyHT
I'mrvctee, /7 - c HOCHOP’IZIE?I\/I HE He He He
TPABCIIICTEIC paspaBHMBaHMEM | TIPHMEHATH | NPHMEHSTh | MPUMEHATH | TIPHMEHATDH
TPYHTEL ALf reeman 4 M YIUIOTHEHHEM
KpyTIHOOOIOMOYH . Tlecaambiii rpyHT
Bl€ CKaJIbHBIE < w i, 3 (kpoMe
];25 :f}ll’lmia THLIEBATOTO) C 2.0 3,0 3,0 4,0
P V V YIUIOTHEHHEM JI0
COTIPOTHBIIEHHEM K. >0.9)
He menee 0,1 MlIa o=
(1 xr/ev?) 4 Hec‘lg‘;‘;‘ﬁgpym
R20]1Mlla TIHIEBATOTO) © 40 5,0 5,0 6,0
(Ix2/cm®) ymIgmf;Hg?; o




I'pynTEl 0OcHOBaAHNA

Boaonacrlie HHbIE
TPYHTEL C
pacyeTHEIM
COTIPOTHEJIEHHEM He
menee 0,1 MIla
(1 xr/cy®)

R =2 0,1MITa
(lxz/cm?)

I'pyHTEL €
pacueTHBIM
COTIPOTHBJICHHUEM He
menee 0,1 MIa
(1 /o)
¢ BO3MOXKHO
HepaBHOMEpHOM
ocamkoit

R >0,1MI]a
(Ixz/cm®)

Cxema yKIaiku Tpy6

Tun

CRYHT SaCwInku

criocoba
VEIagK{
Nectp.

Tpebopanus k
IpyHTaM
3aCHINKK Ma3yx

MecTHbIH TpyHT

Hpe;[eanaﬂ BBICOTA 3aCHIIIKH HAJZl BEPXOM pr6 B M JJIA

TpY6, H3

mo TY 2248-001-73011750-2005

160,

Kirace xectroct G4 (SN4)

200

Kiace

250....1200 160,

xectkocTH G8 (SNB)
200 250....1200

Ha

¢ TTOCIIOMHBIM

pa3paBHUBaHHEM

M YITIOTHEHHEM
ITecuanwrii

HE
IIPUMCHATD

He
TIPUMEHATh

HE
TIPpUMEHATDH

HE
NIpUMEHATH

|n

Keow>0,92

IpyHT (kpome
MBLIEBATOTO) C
YIUIOTHEHIIEM 110

2,0

3,0

3,0

>

4,0

[e))

Ilecuanmnrit
rpyHT (Kpome

Keow > 0,95

MecTHBIN TpyHT

TELIEBATOTO) ©
YIIIOTHEHIEM JIO

4,0

5,0

50

6,0

¢ TIOCTOHMHBIM

paspaBHMBaHUEM

1 YIUIOTHEHHEM
Ilecuanmrii

HE

TPUMEHSTh

He
TIPAMEHSITh

HEC

MPHMEHATD

HE
MIpUMEHATH

[~

TPYHT (Kpome
TLIIEBATOTO) C
YIDIOTHEHHEM IO
Keow > 0,92

2,0

3,0

3,0

>

4,0

|oo

ITecuansrit
TPYHT (Kpome
MBLIEBATOTO) C
YIUIOTHEHHEM JIO
Keou=> 0,95

4,0

50

5,0

6,0




PYHTbI OCHOBaHWs!

MecyaHble (kpome
rpaBefincTbIX)
FPYHTbI C
pacyeTHbIM
COMPOTUBAIEHNEM HE
MeHee Of1 MIMa
(1 kr/cm2)

R >0,\MMNa
(Ikr/cm2)

[MUHUCTbIE,
rpasenncTble
TPYHTBI,
KPYMHO06/10MOYHbIE
CKaJIbHble NMopoab! ¢
pacyeTHbIM
COMpPOTUB/IEHNEM HE
meHee 0,1 MTMa
(1 kr/cm2)

R >0,1MMMa
(Ikr/ cm2)

[PYHTbI OCHOBaHWs!

vT 7 11

Cxema yKnagku Tpy6

Iy

/IT/ MECTHbIA FPYHT

(PYHT 30ChINKK

nasyx

[PYHT 30ChINKn
nasyx

/11 / MECTHbIA FPYHT

CxemayKnagku Tpy6

N

t

n

Twvn
cnocoba
YKNagKn

Ne cTp.

Tpe6oBaHMs K
rpyHTam
3aCbINKN Nasyx

MpefenbHas BbICOTA 3aCbINKW Haj BEPXOM Tpy6 B M Ans
Tpy6, H3
no TY 2248-001-73011750-2005
Knacc xectkoct G4 (SN4)  Knacc »ecTkocTn G8 (SN8)
160, 200 250....1200 160,200 250....1200

MeCTHbIV FpyHT
C MOC/OMHbIM
paspaBHMBaHUEM
N YNNOTHEHUEM
MecuaHblii
rpyHT (Kpome

MblNeBaToro) ¢ 5,0
YNNOTHEHUEM [0
Koov>0,92

He
MPUMEHATb

He
MPUMEHATb

He
MNPUMEHATb

He
MPUMEHATb

50 6,0 6,0

10 MecuaHblii

rpyHT (Kpome
MblNeBaToro) ¢ 7,0
YMIOTHEHWEM 0

7,0 8,0 8,0
K®wm>0,95

MECTHBII rpyHT
C NOCNONHBLIM
paspaBHMBaHVEM
W YNIOTHEHVEM
MecyaHblii
1 rpyHT (Kpome
Mbl/1eBaTOr0) C 5,0
YMIOTHEHMEM [0
Kmv> 0,92
MecyaHblii
rpyHT (Kpome
Mbl1eBaTOr0) ¢ 7,0
YMIOTHEHMEM [0
XM v

He He

He
MPUMEHATb MNPUMEHATb

MNPUMEHATb

He
MPUMEHATb

50 6,0 6,0

12

7,0 8,0 8,0

Tun Tpe6oBaHus K MpegenbHast BbICOTA 3aCbINKM Haf BEPXOM TPY6 B M AN
crnoco6a rpyHTaMm

Tpy6, H3



VKIagKW | 3achIIKH Masyx mo TV 2248-001-73011750-2005
Neerp. Krnacc xectkoctn G4 (SN4) | Kace xectkoctn G8 (SN8)
160, 630 800....1200 160, 630 800....1200
MecTHbIH rpyHT
N - C MOCIOMHBIM He HE HE He
paspaBHMBaHHEM | TPHMEHATH TIPHIMEHATE TIPHIMEHATE NPHUMEHATE
I'pyHTHI € 1 YIIOTHEHHEM
pacueTHBIM 74 HecThun rownt 7/ TlecuaHbIil
COTIPOTHRICHUEM He . 13 TpyHT (KpoMe
MCHT ¢ O/’ lMl\l/JHa <> /% w8 L TIELIEBATOTO) C 6He He 6H ¢ 5,0
(1 xr/em) YIDIOTHEHHEM 10 Tpebyercs TIPUMEHSTh Tpedyercs
>
R 20,1MIla » P Keon> 0,92
(Ixz/cm?) "
B pailioHax B T Ilecuansrit
cybposman . mesarorye | M e pe 60
SR TICHITH Mesrorona siomn YITIOTHE HHeM /10 TpedyeTes TIpHMEHATD TpeGyercs
MoaroToeKa va NECUOHAra rewH KCOM Z 0,95




Tum 1; 2

a —/

Vzd V74 e 7

MeCcTHBIR TRYHT
74 V4

V74

V4 V4

o

V74

JacknNKa rPYHTOM & MOBHWEHHOR
cTeNEHb YNADTHEHMA

anA Twna 1 - mecTHemM Koom»D,92
84A TMNG 2 - necuaHem Koor0,93

Tumn 3; 4
V74 V4 y/4 V274
MecTHER rPyHT
274 V4

3ackiNKa reYHToOM C©
NORLIWEHHOW CTENEHLKD

NoaroTonka Mg
necuaHoro rPYHTA
Keom>0,93

SNAOTHEHNA
anA TN 3 — MecuaHbiM
Kcom>0,92
anAa Tyna 4 — MecuaHbM
Kcom>0,95

Hapyx | Pa3mep 1panmen, B, Mm Pacxoj MaTepHaiioB Ha 10 .M. TpyGonpoBoJa, M
HBIH ITonroToBKA H3 IECHAHOTO TPYHTA B 3aceinKa PYHTOM C NOBBIMICHHOMH CTENEHbIO YILIOTHEHHS B
aHaMer C C TpaHIlEe ¢ OTKOCAaMH 1:n TpaHIIee C OTKOCAMH 1:n
P OTKOCAMH OTKOCAMH
TPYOHI, 1:05u TOJI0 ke i ) ) ) ) ) ) ) ) )
DN, Kpyue 1:0.5 1:0 | 1:05 1:0,75 | 1:085 | 1:1 | 1:0 | 1:05 1:0,75 1:0,85 1:1
MM
1,22 | 449 | 574 4.86 5.11 549
160 960 660 1,44 | 1,55 1,16 1,18 €43 5,09 539 6.99
593 5,03 5,31 5,69
200 1000 700 1,50 | 1,61 1,22 124|128 | 469 | ¢ €19 ¢s8 718
6.80 5.90 6.21 6.67
250 1050 750 1,58 | 1,69 1,29 132 | 135 | 528 | o 714 761 831
8,00 7,10 7,48 8,05
315 1120 820 1,68 | 1,79 1,40 142 | 146 | 611 | ¢g 848 905 0.8
9.59 8.72 9.21 9,94
400 1200 900 1,80 | 1091 1,52 154 | 158 | 714 | [ 1029 i1.00 2,00
11,64 10,84 11,48 12,44
500 1300 1000 1,95 | 2,06 1,67 L69 | 173 | 844 | (3¢, 12,64 1352 1484
10,1 | 14.51 13.87 14.74 16.04
630 1430 1130 215 | 226 1,87 189 [ 192 | g 15.00 1597 1752 1283
18,63 1835 19,56 21,37
800 1600 1300 240 | 251 2,12 214 | 218 | 126 | 5000 2082 2236 2467
15,5 | 24.00 24,32 26,01 28.55
1000 1800 1500 2,70 | 281 2,42 244 | 248 | % 25.95 2725 2933 3245
29,94 31,07 3332 36,69
1200 2000 1700 3,00 | 3,11 2,72 274 | 278 | 187 | N0 484 3714 TR
1. O6GbeMbl paboT JaHBl MpH cmocobe VKIAJKH OTASJIbHBIMH
TpyGamu.
2. 3aceblllka TpaHIIEH TIPOUBBOJIUTCA I[eCYaHbIM TPYHTOM C
ywioTHeHueM Kcom=> 0,92, Kcom 20,95 (mpuMeHeHHe NECYaHbIX
MbUIEBATHIX TPYHTOB HE JIOMYCKASTCH).
3. Illpu ykmaake Tpy®0 Ha  ydacTKax  IIEPECEUYCHHS]  C
aBTOMOOHJILHBIMH  JIOPOTaMH,  YJIMIIAMH, T[pOe3JaMH H
IUIOIAQ/IIMA ~ HACEJICHHBIX IMYHKTOB M IPOMBIINLICHHBIX
IUIOIAQ/IOK, HMEIOMHAMHA TOKPBITHUA YCOBEPIICHCTBOBAHHOTO
THMa, 3achlllka TpaHIMICH Ha BCHO TIJIIyOHMHY JIOJDKHA
MPOU3BOJUTHCS TIECYAHBIM IPYHTOM C ITOCJIOWHBIM YIIOTHEHHEM
Jo Kcom=>0,95.
4. B uucnutene paH oObeM TpPyHTAa JUIsl YKJIAAKH TpyO Ha

I'PYHTOBOC IUIOCKOC OCHOBAHHC, 4 B 3HAMCHATCJIC — Ha ILUIOCKOC
OCHOBAHHUE C IICCUYAHOU IIO,[[I‘OTOBKOfI.




RT* nce 5 - nec'Oar.KconlA.*”

Tun 5;6

Hapy»xu

MOWcrg&/ﬁiar bivi

CTr [vameTp

Vmncn t - neco™s,*x3n>0.9j TPpyGbl,

1

DN, mm

160
200
250
315
400
500
630
800
1000
1200

M&arotc6<o 3
NecYaHCCo rpyHTa
Ifcon>fl.85

Mo»0Tob<0 1 pabi*iio-yfl«H»HO*.
pOMBOC **<ast b rpyHT

mw CeTeMHO* Knocco 87,5

Pa3wvep TpaHLueun, B, Mm

C
OTKOCam
n1.05
N Kpyye

960
1000
1050
1120
1200
1300
1430
1600
1800
2000

C
OTKOCaMM
MonoXxe
1.05

660
700
750
820
900
1000
30
1300
1500
1700

0O6bbvemws paborT gaHe npuwcnocobe yknagkum OTRenbHumuw Tpybann.

Jacunka TpaKHUued NPOUIBOAUTCA NeCYaHUN TPYyHTOMN
ponyckaetca) .

Tpuw yknagke Tpyo6 Ha ydyacTkax nepeceyerHuns ¢ aBTOMOOMNbLHENM

npoMbdUnNeHRHHX nooUafoOK, WMHEeOUWwMU NOKPHTIHA

Moar
0TOB
K
b

260
300
350
420
500
600
730
900
1100
1300

Pacxop matepranos Ha 10 n.m. Tpy6onposoja, M3

MogroTosk MoaroToBKa U3 necyaHoro rpyHTaB 3achbInKa rpyHTOM C MOBbILLEHHOV CTeNeHbo
a TpaHLUee ¢ oTKocammn 1:n YMNOTHEHUSA B TPaHLLee ¢ oTKocamn 1:n
rpaBuiHo-
je6eHO4Ha
M 10 1.05 1:.0,75 1:0,85 M 1.0 105 1075 1085 11
6GetoH B7,5

0,39 144 155 1,16 1,18 1,22 4,49 6,48 5,99 6,39 6,99
0,45 1,50 161 1,22 124 1,28 4,69 6,69 6,19 6,58 7,18
0,53 1,58 1,69 1,29 1,32 135 5,28 7,62 714 7,61 831
0,63 1,68 1,79 1,40 1,42 1,46 6,11 8,92 8,48 9,05 9,89
0,75 1,80 191 1,52 1,54 1,58 7,14 1064 10,29 11,00 12,00
0,90 19 2,06 1,67 1,69 173 8,44 1284 12,64 13,52 14,84
1,10 2,15 2,26 187 1,89 1,92 1019 1590 1597 17,12 18,83
1,35 2,40 2,51 2,12 2,14 2,18 12,6 20,27 20,82 22,36 24,67
1,65 2,70 281 2,42 2,44 2,48 1555 2595 2725 2933 32,45
1,95 3,00 311 2,72 2,74 2,78 1870 32,19 3484 37,14 41,19

cynnoThenunen Kcow>0,92, Kcow>0,95 (npumweHenne necyaHnsx NnunesaTsx FTPyHTOB He

goporawu, yauyawn, npoesgaMu A nnoUafAMNM HACENEHHHX NYyHKTOB M

ycoBepueHCTBOBAHHOTO THNMNA, 3achunkKa TpaHIUEM Ha BCH fﬂYﬁV\Hy JONKHA NPOU3BOLUTHLCA

necyaKhsow rpyHTOMm cnocnoiHew ynnoThenmew go Keow>0,95.



o1

Pasmep, MM

Hapy»xu. TpaHwen B

LvamveTp C

T%’S'ﬁ" ¢ OlT:gl%CiMM °,I§f1’f,f,<“g“ Moarotosku  OCHOBAHYA
MM Kpyye 1:0,5 bi b
160 960 660 560 460
200 1000 700 600 500
250 1050 750 650 550
315 1120 820 720 620
400 1200 900 800 700
500 1300 1000 900 800
630 1430 30 1030 930
800 1600 1300 1200 1100
1000 1800 1500 1400 1300
1200 2000 1700 1600 1500

O6bembl paboT AaHbl Npy cnocobe YKNagKy 0TAeNbHbIMU Tpybamu.
3acbInKa TpaHLLel Npou3BOANTCA NecHaHbIM FPYHTOM C YNaoTHeHnemM Kcom>0,92, Kcom>0,95 (npumeHeHWe necyaHbIX MblneBaTbiX rPYHTOB He

Jonyckaetcs).
Mpn yknagke Tpy6 Ha y4yacTKax MepecevyeHnsi ¢ aBTOMOOWUbHLIMK AOpOramu, yauuamu, npoesfamMu 1 MaoWaasMy HaceNeHHbIX MYyHKTOB W
MPOMbILLMIEHHbIX MAOLWAA0K, MMEHOLWMMI NOKPbITUS YCOBEPLLUEHCTBOBAHHOMO TWMA, 3acbiMKa TPaHLUEN Ha BCHO FNYy6UHY AO/MKHA NPOM3BOAMTLCA

MecYaHbIM FPYHTOM C MOC/0WHbLIM YNI0THeHWeM 4o Kcom>0,95.
YnenbHbll BEC TPYHTA B CyXOM COCTOSHWW MPU MOBbLILIEHHON CTENeHW YNA0THEHNS JOMKEeH ObiTb He MeHee 1,5 T/M3 Mpu 3acbinke MecyaHbIM

FPYHTOM W1 CynecaMun n 16 T/M3I'Ipl/l 3acCbIMKe CyrinHKaMmn 1 rnnHamu.

ApmatypHble ceTkn C1 - cM cTp.
CTblKM BHaxnecTky (6e3 cBapku) pabouyeli apmaTypbl CETOK AOMKHbI UMETb AMMHY HaxnecTku 45d apmaTypbl, pacnonaratoTcs Bpastexky u

COCTaB/NATb He 6onee 50% 06LLeli NNoWaan ceueHus apMaTypbl.



Pacxox Matepuasios Ha 10 m.M. TpyGonpososa

HapyxH. OcHoBaHHE IloxroToBKa M3 IMECYAHOTO TPYHTA, 3achIKa TPYHTOM C IIOBBIIICHHOH
JTHAMETP Mapka Ioxroroska IKENE300E€TOHHOE M’ CTETIEHBIO YILIOTHEHHS, M
TpyOHI, COTKH GeToHHAsL Beron B TpaHIliee ¢ 0TKocaMH 1:n B TpaHIIICE C OTKOCaMH 1:n
DN, GetoH B7,5, | wiacca | ApMaTypHas
MM M B135, CTajb, KT 1.0 | 1:0.,5 | 1:0,75 | 1:0,85 | 1:1 1:0 | 1:0,5 | 1:0,75 | 1:0,85 | 1:1
M
160 Cl-1 0,5 0,9 40,3 244 305 ] 231 | 243 | 262 | 449 | 688 | 6,84 | 7,37 | §17
200 C1-2 0,6 1,0 49,4 2,50 | 3,11 | 237 | 249 | 2,66 | 4,69 | 7,69 | 7,69 | 829 | 9,19
250 C1-3 0,65 1,1 50,0 2,58 3,19 | 244 | 257 | 275] 528 | 8,72 | 879 | 949 |10,51
315 C1-4 0,72 1,24 59,7 2,68 | 329 | 255 | 267 | 286 | 6,11 | 10,15 | 10,33 | 11,14 | 12,35
400 C1-5 0,8 1.4 51,6 2,80 | 341 ] 2,67 | 2,79 | 298| 7,04 | 12,04 | 12,39 | 13,37 | 14,84
500 C1-6 0,9 1,6 52,8 3,00 | 3,56 | 2,82 | 294 | 3,13 | 844 | 14,44 | 15,04 | 16,24 | 18,04
630 C1-7 1,03 1,86 62,4 3,15 | 3,76 | 3,001 | 3,14 | 3,32 (10,19 | 17,76 | 18,76 | 20,28 | 22,55
800 C1-8 1,2 2,2 73,9 3,40 | 4,01 | 3,27 | 3,39 | 3,58 | 12,60 | 22,47 | 24,12 | 26,12 | 29,07
1000 C1-9 1,4 2,6 93,9 3,70 | 431 | 3,57 | 3,69 | 3,88 | 15,55 | 28,55 | 31,15 | 33,75 | 37,65
1200 C1-10 1,6 3,0 104,9 400 | 4,61 | 3,87 | 4,00 | 4,18 | 18,70 | 35,18 | 38,94 | 42,24 | 47,19




Mapka
n3genu
[l

C11

C1-2

C1-3

Cl4

C1-5

C1-6

C1-7

C1-8

C1-9

C1-10

Pa3mepsl,
MM

A

410

450

500

570

650

750

820

105

125

145

n

100

100

100

100

150

150

150

150

150

150

o

Ul I OIN OTwWw o1 O o1TwWw Oul o1 N U1yl

w

N ERL N R NERENENERENENENENEREDN PR

O OO OO OO0 O0ODO0ODO0ODO0ODODOOOOO0OOO oo

k c
3
Cv
HanmeHoBaHue
12 A-1 L=10000
6 A-1 L=410
12 A1 L=10000
6 A1 L=410
12 A-1 L=10000
6 A-1 L=410
12 A-1  L=10000
6 A-1 L=410
12 A1  L=10000
6 A1 L=410
12 A1  L=10000
6 A-1 L=410
12 A1  L=10000
6 A-1 L=410
12 A1  L=10000
6 A-1 L=410
12 A-1  L=10000
6 A-1 L=410
12 A-1  L=10000
6 A-1 L=410

Ko

50

50

50

50

50

50

50

50

50

10
50

Macca
1pert.,
Kr

8,88
0,960
8,88
0,100
8,88
0,111
8,88
0,127
8,88
0,127
8,88
0,144
8,88
0,167
8,88
0,182
8,88
0,233
8,88
0,322

Mac
ca
n3g.,
Kr

40,4

49,4

50,0

59,7

51,6

52,8

62,4

73,9

93,9
104,

BesiomocTb pacxoga ctanm Ha 10 n.m. )Kene306eTOHHOro 0CHOBaHWS, Kr

Hapy>u.
Anametp

Tpy6hI,
Dh,
MM
160
200
250
315
400
500
630
800
1000
1200

Mapka
anemeHTa

Ci-1
C1-2
C1-3
Cl-4
C1-5
C1-6
C1-7
C1-8
C1-9
C1-10

W3penvsa apmaTtypHble

Apmartypa Knacca

06
4,8
50
5,6
6,4
72
8,4
91
11,7
139
16,1

A-l

FOCT 5781-82

0 12
355
44,4
44,4
53,3
44,4
44,4
53,3
62,2
80,0
88,8

nToro
40,3
49,4
50,0
59,7
51,6
52,8
62,4
73,9
93,9
104,9

Bcero

40,4
49,4
50,0
59,7
51,6
52,8
62,4
73,9
93,9
104,9



Twn 9,10
Pacxop, matepuanos Ha 10 .M. Tpy60npoBoaa,

Pa3mepbl, Mm
Hapy»xw P M3
bild TpaHien, B QOcHosaHvs 3acbInKa rpyHTOM C MOBbILLEHHOI CTEMEHbHO
fvameTp I YI/IOTHEHWSA B TpaHLLIEe € oTKocamn 1:n
gﬁﬁm oTKOCaM  OTKOCamut b h
' n 105 To/oKe 10 105 1075 1085 11
N KpyYe 105
160 960 660 110 25 3,98 4,92 4,09 4,28 4,56
200 1000 700 140 30 4,66 5,90 505 5,30 5,68
250 1050 750 180 40 525 6,77 5,88 6,19 6,65
315 1120 820 220 50 6,07 797 7,03 745 8,02
400 1200 900 280 60 7,09 9,54 8,68 917 9,90
500 1300 1000 350 75 8,37 1157 1079 1143 12,39
630 1430 30 450 90 1010 1443 1381 1468 1598
800 1600 1300 560 120 1248 1851 1826 1947 2128
1000 1800 1500 710 150 1539 2384 2420 2589 2843
1200 2000 1700 850 180 1850 29,74 3092 3317 3654

1 06bvemu pabor gans npu cnocolbe yknagku oTZenbHuum Tpybanu.

2. JacuHnka TpaHUued NpPpOU3BOAUTCA NecyYaHsom rpyntTon cynnoTHerwnen Kcon>0,92, Keow>0,95 (npumenenne necyaHsx nunesBaTsx rpyHTos
He gonyckaercs).

3. Mpw yknagke Tpy6 Ha yyacTkax nepecevyenns ¢ aBTOMOOUAbLHN NI foporamn, yaunyanwun, npoesgamu u nnoLaganm HacenenHsx NyHRKTOB o
MpoNGBUNEHHBX NAOLAZOK, MMEeOLWNH NOKPHTHA yCOBEPUEHCTBOBAKHKOTO Tuma, 3acunka TpaHwued Ha BCH TAYyOUHY [ONKHA
NPON3BOAMNTHCA NECYaHnsn rpyHTON CnocAnoOfHb MW ynnoTHeHnenw go Keow>0,95.



Twn 11, 12

Pacxog, MaTepuarnio Ha 10 n.m. Tpy6onpoBoga, M3

Hap Pa3mepbl, MM

3acw»to rpyHTOM C VKA OcHOBaH/A

CTenngn YNIOTHEHUS biid Tpakuwen, B Mogrotoska

Cm n*o Il - neoo*1xKcon”,92 AviameTp C C "3

613 Tune 12 - npecuyaHbinKcon>6,95 Tpy6bl,  OTKOCaM  OTKOCaMM b h MecyYaHoro

DN, mMm n 105 nosioxe rpyHTa 1.0
N KpyYe 1.05

160 960 660 100 2% 0,25 3,98
200 1000 700 140 30 031 4,66
250 1050 750 180 40 0,38 525
315 1120 820 220 50 0,45 6,07
400 1200 900 280 60 0,54 7,09
500 1300 1000 350 75 0,66 8,37
630 1430 n30 450 90 0,81 10,10
800 1600 1300 560 120 1,05 12,48
1000 1800 1500 710 150 134 15,39
1200 2000 1700 850 180 164 18,50

1

necygaaro rpyHto
KconM.95

O6bvewny paboT gaws npw cnocobe yknagku oTZenbHumw Tpybann.

1:.05

4,92
590
6,77
797
9,54
11,57
1443
18,51
2384
29,74

1.0,75

4,09
5,05
5,88
7,03
8,68
10,79
1381
18,26
24,20
30,92

1085

4,28
5,30
6,19
745
9,17
1143
14,68
19,47
25,89
33,17

3acbinKa rpyHTOM C MOBbILLEHHO CTeneHbto
YMIOTHEHMS B TPaHLLIEe ¢ oTKocamu 1:n

11

4,56
5,68
6,65
8,02
9,90
12,39
15,98
21,28
28,43
36,54

JacHynka TpanHUuedh NPOU3BOAUTCA Necyarsom rpyHTom cynnoTHerwnenw Kcon>0,92, Keow>0,95 (npumenenne necyaHsx nunesBaTsx rpyHToOs

He gonyckaercs).
NTp# yknagke TpyO6 Ha yyacTkax nepecedyeHUs ¢ aBTOMOG WAL KN

goporaum,

yawyamu,

TPpPOMbMWNMNEHHDX nnouyapgoxk, e nuuwn noKpHTHA ycoBepuUEHCTBOBAHHOTO THna,

MPOM3BOANTLCA MECYAHUN TPYRTON CNOCAOMHUN ynaoTHeHuew 40 Keow>0,95.

npoesgal
3aCHNKa

Wonnouagany

TpaHUed

Ha

HaCeNneHHbX

BCH

TAyouHy

NYHKTOB H

BONKHE



Twun 13, 14

I

Hapyswu. TpaHwen B
LnameTp
Tpy6bI, C C
DN, oTKoca oTKOCa
MM MU MU
1:05n nonoxe
Kpyue 1:0,5
800 1600 1300
1000 1800 1500
1200 2000 1700

Moar
0TOBK

b

1200
1400
1600

Pa3mepbl, MM
b
H3=2m
1100
1300 270
1500

OcHOBaHuA

H3oc=4m

320

O6beMbl paboT faHbl Npy cnocobe yKNaaKn 0TAeNbHbIMK Tpy6amu.
3acblInka TpaHLLEen NPOM3BOANTCS NecHaHbIM FPYHTOM C ynaoTHeHMeM Kcom >0,92,
Kcom>0,95 (npumeHeHVe necyaHblX MblieBaTbIX IPYHTOB He LOMYCKAaeTcs).
Mpu yknagke Tpy6 Ha yyacTKax nepeceyeHns ¢ asTOMOOUIbHLIMK AOPOraMu, yauuamu,

npoe3faMy 1 NoLWaasM1 HaceNeHHbIX MYHKTOB W NPOMbILLAEHHbIX MIOLWAA0K, UMEIOLLMMI
MOKPLITUS YCOBEPLUEHCTBOBAHHOTO TWMA, 3acbiNka TPaHLIed Ha BClO FyGUHY AOMKHa

Hsoc 6Mm

380

Hax 8m

MPOW3BOAMTLCS NECUaHbIM FPYHTOM C MOC/OMHLIM YNNOTHEHKEM Ao Kynn. >0,95.

Y AenbHbl BEC FPYHTa B CYXOM COCTOSIHVW NMPUW NOBBILLEHHOV CTENeHW YMI0THEHNS JO/KEH
ObITb He MeHee 1,5 T/M3 npw 3acbinke MecyaHbiM FPYHTOM W cynecamu v 1,6 T/mM3 npu

3aCblINKe CYrMHKaM1 U rMHaMu.
ApwmatypHble ceTku C2 - cm cTp.

CTblkn BHaxnecTky (6e3 cBapku) pabouyeil apmaTypbl CETOK AOMKHbI WMETb A/IMHY
HaxnecTku 45d apmaTypbl, pacnonaratoTcs BpasbeXKy M cocTaBnaTb He 6onee 50% o6Luel

MOWaAmn ceveHns apMaTypbil.



Pacxo matepuanos Ha 10 n.M. TpyGompoBo/ia

HapyxH. OcHoBaHHe [ToaroToBka M3 MecyaHoTo IPyHTA, 3achInka TPYHTOM ¢ NOBBIMIEHHOH
IIoaroro 3 3
auameTp | Bricora | Mapka JKeJIe300e TOHHO® M CTEICHBIO YIUIOTHOHHS, M
TpyObl, | 3ACHINKH | CETKH 6;53}[21 beron | Apmary B TpaHIIee ¢ OTKocaMH l:n B TpaHIlee ¢ OTKocaMH 1:n
Du, Hzoc,Mm o Geton | ©1acca | pHas 1:0.8
MM B7.5. v B13, CTallb, 1:0 | 1:0,5 | 1:0,75 | 1:0,85 1:1 1:0 1:0,5 1:0,75 '5’ 1:1
o M KT
2,0 C2-1-2 2,97 271,7 14,52 | 540 | 458 476 | 5,02 | 12,60 | 23,24 | 2528 | 27,41 | 30,61
800 4,0 C2-1-4 1,2 3,52 3328 |532] 642 | 557 579 16,12 [ 12,60 | 23,79 | 26,10 | 2835 | 31,71
6,0 C2-1-6 4,18 399,1 16,28 | 7,68 | 6,80 7,08 | 7,50 | 12,60 | 12,60 | 24,45 | 29,47 | 33,03
2,0 C2-2-2 3,51 3339 14,96 | 5,84 | 5,02 520 | 5,46 | 15,55 | 2946 | 32,51 | 35,29 | 39.47
1000 4,0 C2-2-4 1.4 4,16 409,1 586 697 | 6,11 6,32 | 6,65 | 15,55 | 30,11 | 33,49 | 36,40 | 40,77
6,0 C2-2-6 4,94 490,7 16,94 | 834 | 7.46 7,74 | 8,16 | 15,55 | 30,89 | 34,66 | 37,72 | 42,33
2,0 C2-3-2 4,05 376,1 540 6,28 | 5,46 5,64 | 591 | 18,70 | 36,24 | 40,52 | 44,03 | 49,29
1200 4,0 C2-3-4 1.6 4,80 460,7 6,40 | 7,50 | 6,65 6,87 | 7,20 | 18,70 | 37,00 | 41,64 | 45,30 | 50,79
6,0 C2-3-6 5,70 552,5 17.60 | 9,00 | 8,12 840 | 882 | 18,70 | 37.89 | 42,99 | 46,83 | 52,59




Mapka
n3genna

C2-1-2

C2-1-4

C2-1-6

C2-2-2

C2-2-4

C2-2-6

C2-3-2

C2-3-4

C2-3-4

JL

+ 00 4979800 m
nu i
Pa3mepbl, MM M
n 0 HavmeHoBaHne
A 7 c 3
1050 80 45 12 1 018 A-LU L=10000
2 06 A1 L=1050
1050 80 45 12 1 020 A-LLI L=10000
2 06 A1 L=1050
1050 80 45 12 1 022 A-lLJ L=10000
2 06 A1 L=1050
1250 80 15 12 1 018 A-lU L=10000
2 06 A1 L=1250
1250 80 45 1 1 020 A-lJ L=10000
2 06 A1 L=1250
1250 80 45 12 1 022 A-l0 L=10000
2 06 A1 L=1250
1450 80 45 17 1 018 A-lU L=10000
2 06 A1 L=1450
1450 80 45 17 1 020 A-LLI L=10000
2 06 A1 L=1450
1450 80 45 17 1 022 A-lU L=10000
2 06 A1 L=1450

Kon

13
50
13
50
13
50
16
50
16
50
16
50
18
50
18
50
18

Macca
1peT,,
KT

20,0
0,233
24,7
0,233
29,8
0,233
20,0
0,278
247
0,278
29,8
0,278
20,0
0,322
247
0,322
29,8
0,322

Macca
n3g,,
Kr

271,7

332,8

399,1

333,9

409,1

490,7

376,1

460,7

552,5

BegomocTb pacxoga ctanu Ha 10 n.M >Xese306eTOHHOT0 OCHOBaHUS, Kr

Hapyxu.
AvameTp
TPy6bI,
DN,
MM

800

1000

1200

Mapka
afneMeHTa

C2-1-2
C2-1-4
C2-1-6
C2-2-2
C2-2-4
C2-2-6
C2-3-2
C2-3-4
C2-3-6

06

1U

11,7
11,7
13,9
13,9
13,9
16,1
16,1
16,1

Al

Wtoro
11,7
11,7
11,7
13,9
13,9
13,9
16,1
16,1
16,1

MN3aenus apMaTypHble
ApMmartypa Knacca
Al
FOCT 5781-82
018 018 018

260,0
321,1
- 387,4
320,0 .
395,2
- 476,8
360,0 .
4446
- - 5364

Ntoro
260,0
321,1
387,4
320,0
395,2
476,8
360,0
4446
536,4

Bcero

2717
332,8
399,1
333,9
409,1
490,7
376,1
460,7
552,5



Y30bl NpUcoesuHeHUs TPYGONpPOBO0B

Y3/bl NpucoefuHeHNs Tpy6onpoBojoB Y3nbl NpUcoesnmHeHns Tpy6onposogos
m“;Ez?)};:i(::rimmize';:gg:(ﬂ:";'w "3 n3 T1py6 «<KOPCUC» K Kono4uam us n3 Tpy6 «KOPCUC» K TUMOBbIM
9/1IEMEHTOB Npn yCTpOVICTBe nepenanos KaHa/M3aLMOoHHbIM KOJI04LaM

BapuaHT 1 Tuna KJ1, B, BC, B/

Tunosoii KONo3den

1. He cnepgyet 6eToHmpoBaTb Tpyby «KOPCWC» 0gHOBpPEMEHHO C O0O6YCTPONCTBOM CTEH
MOHO/IMTHOTO KOMOALA, T.K. 3TO MOXeT Bbl3BaTb fgehopMauuio Tpybbl MOA TAKECTbIO He
3acTbiBLLIEro 6eToHa.



31eyen o PITTTOB

Yknagka Tpy6 «<KOPCUC» B cTanbHOM GhyTnspe

KOHCTPYKUWMA X.6. 060iMbl Ha Tpy6ax «KOPCKC»

o1

Yknagka Tpy6 «<KOPCUC» B MUKPOTOHHENE

HnamtmH POCTW»

MPUMEYAHWE

Mpu npoknagke Tpy6 “KOPCUC” B CTa/bHbIX yTAAPaxX ¥ MUKPOTOHHENSX
HeobXoaMMOo pa3pabaTbiBaTb MPOEKT KpenieHus Tpy6 ANd Kax[oro cnyyas
WHAVBUAYANLHO.

KOHCTPYKUMA W apMupoBaHMe >Kene300eTOHHbIX 060iM  And  Tpy6
“KOPCUC” Heobxofymo paspabaTtbiBaTb A1 KaXAOro  NpoekTa
WHAMBUAYANBHO.

BeToHHYI0 MOArOTOBKY B CTa/lbHbIX (hyT/Apax U3 MOHO/IMTHOMO 6eToHa
HEO6X0AMMO  BbINOAHATL A1 06GecrneyeHUs  MPOEKTHOTO  YK/OHa
KaHa/sm3aLmm.

MWKPOTOHHENb COOPYXKaTb C MPOEKTHLIM YKIOHOM KaHam3aLuu.
3anonHeHne  MEXTPYGHOro  NPOCTpaHCTBA  HEOO6XOAMMO  3arnofHATb
LIEMEHTHbIM PacTBOPOM NpK NOMOLLY BETOHOHACOCOB.

[na npefoTBpalleHns BCNabITUA W gechopMauyn Tpy6 npu 3a10KeHUu
MEXTPYOHOro NpocTpaHCTBa TPyHOMNpoBo HE0GX0AMMO 3arO/IHUTL BOAOM.
LLlar xoMyTOB 1 YNOpOB [O/MKEH MpesoTepallath fethopmauyo Tpy6 npu
3aMoHEHNN MEXTPYOHOro NPOCTPaHCTBA.


http://files.stroyinf.ru/Data2/1/4293834/4293834588.htm

