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YOK 624.21.012.45:624.21.059.3(083.181 )

METOOWYECKHE PEKOMEHIALUU MO PEMOHTY H
YCHWUJIEHUIO CTBIKOB U 2/1IEMEHTOB XEJ/JE3OBETOH-
HBIX KOHCTPYKLHA MOCTOB. Cowoaznopuns. M., 1986.

CocTaBlleHbl Ha OCHOBe HMCCIIelIOBAHMN pPA3/NUYHBLIX KOH-
CTPYKIUHA H CrnocOGOB YCHIEHHA Xelle306eTOHHBIX MOCTO B,
9KCMEepHMEeHTaNnbLHbLIX ¥ ONBITHbIX pabOT, BLIMOMHEHHBIX B
CO10300pHKHA, C YYeTOM ONbIT& NPHMEHEHHA PeKOMeHAye -
MBIX KOHCTPYKUMH YyCHWIEHHES MOCTOOTPAAaMH K MOCTOIIOEe3-
namu ['maBMocTOCTpOd.

[Ipennoxenel ABa BHAOA yCHMIEHHa CTHIKOB (GeToHmpye-
MBIX, "CYXHX” ¥ K/leeHBIX) Ha HOPMAIbLHBIE H CABHCaOIHe
YCUIMS: YCTAHOBKA METalJIHYeCKHUX WIM NONuMepOeTOHHBIX
IUNOHOK M GeTOHHpOBaHHEe MAONOJHHUTENbHBIX Xele3006eToH -
HBIX 3JIeMEHTOB, CBA3AHHBIX C YCHIAEeMOH KOHCTPYKUH e i
KTIeelllTblpeBbIM CTBIKOM, YCTaHOEJ’IeHO, 4YTO KleeuTbipe -
BOe COedNHeHHe MoXeT ObiThb HCNOAB3OBAHO AN o6bednm -
HeHHg BHOBL yKianelpaeMoro GeTOHa CO CTapbiM H TN p H
OpYyTHX BHAAX PEeMOHTAa M YCHIIGHHS.

PaccMOTpeHbl BOSMOXHOCTH YCTPOHCTBA YCWIEGHHd Kak
NpY¥ NOJNOXHKTeNbHbIX, TAaK ¥ IPH OTPHUATENbLHBIX TeMlepa-
Typax.

[MpuBenens moapofHble TpebOpBanMs X pacyeTy H KOHCT-
PYHpOBAaHHIO npeAsiaraeMbiX BHOOB yCHJIeHHd, OAaHbl NpEMe-
pBl pacuyera.

HNanoxeHa TexXHONOTHd X NaH nepedeHp obopynopaHu4,
Heo6XOAMMOTO O/g BLINOJHEHHd paboT.

Tabn.4, puc.8.

['ocynapcTBeHHBIH BCeCOR3HBIN LlOé)O)KHblﬁ Hay4HO~
HCcliefoBaTeNnbCKuil MHCTHTYT, 1986



YIOK 624.21.012.45:624.21.059.3(083.131)

Mpeaucaosue

CocTrapHble KOHCTPYKUMH 3a NOC/IeNHHMe TOoObl Haumnay
IIHPOKOEe pacHpOCTpPaHeHHe NpH CTPOMTENLCTBE MOCTOB B
CCCP u 3a pyGexowm.

O6cnenopanus, Beimondeddbie COXO3OOPHHM, NOKA3LIBA -
0T, YTO COCTAaBHBbIE KOHCTPYKUHMHM CO CTHIKAMH pa3JIHYHBIX
BUOOB (xeeHbIMH, GeTOHHpDYeMBIMH H “CyXuMH”) B Npo -
ecce sKCIUIyaTaluun BedyT cebs QHANOTHUYHO MOHOJIMTHBIM.

Onnako 3a mociienHee speMsa 3apUKCHpPOBaHBI OTAENDL —
Hble Clly4al HEKaYeCTBEHHOTO BLINO/JHEHHS CTBHIKOB, Y TO
HPUBEIO K BBHIHY)XAEHHOMY YCHIEHHMIO TAKHX CTBHIKOB B IIPO-
lecce CTPOUTENLCTBA M 3KCIIyaTallMd MOCTOB.

B cBgsu ¢ stum CowanopHur paspaboTai, UCHBEITANT H
IpoBeNl IPOU3BOACTBEHHYO IPOBEPKY PA3JIHYHBIX KOHCTPYK-
Ui yCM/IeHUd CTHIKOB M HX OTHEJIbHBEIX 23JIeMEHTOB.

B HacTogmux “MeTonHYecKuX pEKOMeHOAUHaX IO pe -
MOHTY M YCH/IEHHIO CTBHIKOB H 3JIEMEHTOB Xele3006eTOHHBIX
KOHCTPYKHIHH MOCTOB” NpHBedeHbl METOAHKa pacyera IIpo--
TPECCHUBHBIX KOHCTPYKLUMH YCHIEHHS M TEXHOJOT'Hd BHIION -
HeHud paboT.

"Meronuyeckue pekoMeHOanuu” paspaboTanu xanauda-
Tl TexHudeckux Hayk IO.H.Cakauckuit u B.[1.Benos.

Bce 3ameuanda ¥ NpellioxeHHd [0 nNaHHO# pab6oTe
npoceba HanpasadTh MO agpecy: 143900, r.Banamuxa-6
Mockoeckoit o6a,, mocce dHTysuacTop, 79, COO30OPHHH.



1. O6uHe nonoXKeHHs

1.1. "MeTOAMYECKIMH pEeKOMeHAANHUIMH 110 PeMOHETY H
YCWIEHHIO CTBHIKOB M SJIEMEHTOB Xelle306eTOHHBIX KOHCT -
PYKHHMH MOCTOB” clleAyeT PyKOBOACTBOBATLCH IIPH YyCHIE -
HUE WIM DPEMOHTe "CyXxux”, KileeHrIX M GeTOHHpPYyeMBIX CThbk
KOB COCTAaBHBIX KOHCTPYKUHi, OTAENLHBHIX 316MEHTOB (HHM¥~
HHX ¥ BepXHHX IIMT, pefep) KOHCTPYKUHMH, a Takxe MNpH
3afenke TpewUH B GETOHHBIX H Xele306eTOHHBIX KOHCT -
PYKLUHIX.

1.2. PeMOHT HnM ycHleHHe CTHIKOB H OTAENbLHBIX 2le-
MEHTOB KOHCTPYKUK{ BHITOMHAIOT NO npoekTaM (ueprexawm),
paspaboranusiM (unK nepepaGoTaHHBIM) C yYeToM Tpebo —
paHuii raas CHull 2.05.03-84, CHull ilI-43-75 ¥ HacTog -
mux "MeTOonMYeCKHX peKOMeHAauu#” M COTNIacOBaHHBIM C
3AaKa34YHKOM.

1.3. PaboTsl MO YCHIEHHIO M PEeMOHTY CTHIKOB Ny T € M
YCTAHOBKHM MeTa/lIMYeCKHX LINOHOK pa3peliaeTCd BBHIION =
HATh K&K NpPH MO/IOXHTENLbHBIX, TaK H IIPH OTpHUATEILHBIX
TeMnepaTypax Gea nporpeba CTHKOB,

PaboTs o yCcHWIeHHIO H PEeMOHTY CTBHIKOB UYyTeM yCTa-
HOBKH NOJIMMEpHBIX LWINOHOK, & TaKXe IO YyCHIeHHIO OT-
OelbHLIX 2/7IeMEeHTOB IYTEeM YCTpOHCTBA KileelITHIDEBOTO
COeNMHeHHg Mg OGbeAMHEHHS CTaporo M HOBOTO 6EeTOHOB
KOHCTPYKIMH YCHIEGHHd IIpH OTpHUATENBLHBIX TeMlepaTypax
ClledyeT BLIMIONHATHL B MECTHBIX HIH o6beMilIOmHUX Telilg -
xax.

1.4. llpr pa6orax MO YCMIEHHMIO M PEMOHTY CTHIKOB H
3l1eMeHTOB OEeTOHHBIX H Xelle306eTOHHEIX KOHCTPYKIHHA He-
o6xonuMo cobaonaTh IIPABHIA TeXHHKH 6e301acCHOCTH, H3-
noxeHuble B ranase CHull 11-4-80, B “[IpaBunax TexHHKH
6e30acHOCTH B NPOHU3BOACTBEHHO! CAHMTApPHU NPH COOPY-—
HEeHHR MocTOB H Tpy6” (M., MumTpancctpo#, 1969) 1 B
"Ykaszanmax mo rexHuke GesonacHocTH npu pabore c smok-
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cuAHBIMH KieaMmR” (npun.8 ”"TexHHyeckmx yxasaHH# 110
NpOeKTHPOBAHHIO, H3TOTOBJIEHHIO M MOHTAaXy COCTaB H bl X

Mo NJIMHe KOHCTPYKIMit Xeyie306eToHHbIX MocToB” BCH 98-74
(M., Oprrpanccrpoit, 1975).

2. KOHCTPYKUHH YCHi€HHS, CTBIKOB H OTJEJbHLX SJIEMEHTOB
(peGep H NAHT) NPOAETHBIX CTPOEHHA W ONOP MOCTOB

2.1. PexomMmeHnnyioTca cilefyooumne cnocobbl # KOHCTPYK-
oMM ycuneHusi cThikoB (puc.l):

. Puc.l. Koncrpykura ycume-

HHS c'rmxlon yc;anoaxﬁoﬁ
WNOHOK: 1 ~ NedekTHEI

AR P CTHIK; 2 - wnoHka (MeTan-
nMYecKag WIH HOJHMepHag);

8 - xaHanbl ANg NpeABapH -

TeJIbHO HanpsXeHHO# apma-

TYpbI




eclly Hecyumag CHOCOOHOCTL CTHIKA Ha NelicTBHe MMONe-
PeyHO# CcuWIbl HENOCTATOYHa, TO YCTAHaBIMBalOT MeTalllH-
YyeCKHe WM NOMUMepHble WIOHKH TONbLKO B pebpax Oaiok.
KonguecTBO uIIOHOK ONpenensior pacyeToM CcoOrnacHo
paadn.3 macroamux “MeTONNMYECKUX peKOMeHAauui”;

eClid B CThlKe MMEITCs HEeINIOTHOCTH, Hellpokieil, Tpe-
IMAHLl WIH 3430pbl, HO HeCYWyi0 CNOCOGHOCTBL CTHIK& MOX~
HO BOCCTAHOBHMThL, TO CBEp/IdT OTBEpPCTHd MOM INOHKH, Ye—

Puc.2. Cxemsr
ycunenug nedpexr—
HbIX CTHBIKOB Oe -
TOHHPOBAHKEM HO-
MOJTHUT e/ILHBIX
3JIeMEHTOB: a-—
cunenue pebep
anku; 6 - TO Xe,
HIXKHEH INHKTHI;
B - TO Xe, Be?x—
2 He#l MJIHTEL; ~
nebeKTHBIA CTHIK;
2 - 6eToH ycwuie-
HUg; 3 - CKBaXu-
Ha C BKJIEEHHBbIM
ILTBEIPEM
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pe3 KOTOphle B TPEIIHMHLI ¥ 34830Dbl BBOAAT S3MNOKCHAH bl M
Kieii. B aToM cinyyae WNOHKHK YyCTAHABIMBAIOT KOHCTPYK —
TUBHO Yepe3d 50-100cM no mepuMeTpy CTHIKA.

YcuneHne CThiKka BepXHel HMIM HHXHel IUINTHI KOHCTPYE-
IH¥ [IyTeM YCTAHOBKH IUMOHOK, paboTaol#x Ha HOpMAb —
Hble yCUJlug, NMPOM3BOMAAT, KaK IPaBHJIO, B MeCTax pacmo-
7oK eHHd KaHaloB BHICOKOINpPOYHO# apMaTypsi, TA4K Kax B
3THUX MeCTax CThlka OYeHb CJ/IOXKHO BOCCTAHOBHMTL €r'o He-
CYmyI0 CIOCOBHOCTL IyTeM BBEAEHHs B 3a30ph (TpemuHbl)
3MOKCHAHOTO Kiled.

Ecnu Hecymag cnocoGHOCTB CThIKA Ha AeficTBHe HOp -
MAaJIbHBIX, TONEepeYHBIX, TAaBHHIX CXuMamowux (pacraran -
BAOmMUX) ycHIu} HeAOCTATOYHA WM OTHRILHbIE 3/IEeMEHTHI
KOHCTPYKUHH HMEIOT KpynHble AepeKTsl B BHAEe MHOTOYHUC -
JIeHHBIX TpeWMH, CKOJOB, JellaloK B T.A., TO GeTOHHDPYIOT
NONONHUTEeNbHbIe 37eMeHTH (pebpa, nnuTer), o6benAuHEeH -
Hble C OCHOBHO# koHcTpykuume#t (pmc.2). Pacuer Tak o i
KOHCTPYKLHUH yCHW/IeHMd NpHUBedeH B pas3n.8 macroamux "Me-
TOONYECKHUX peKoMeHAauumi”,

2.2. B 3aBUCHMOCTH OT YCHIHd, KOTOpOe HeOOXOMH M O
nepefaTh IIOHKAMH, a TaKxe OT TeMIeparyphl OKpyXalo —
mero BO3AyXa peKOMeHOAyeTcd MUid YCHIeHHd HCIOIb30BAaTh
(puc.8):

KpyIVible MeTallliMYecKHe IINOHKH, KOTOpPHIE BKIEHBAIOT
HenoCpeACTBEHHO B IPOCBEPIEHHBIEe OTBEepCTHd, ANd YCH-—
JIeHHd CTBbIKOB, pa60'ralomux Ha nonepelmbxe K HOpMAalbHBIE
YCHUIIHSI, K&K NpPH OTPHIATE/NLHbIX, TaKk H NPH MOJIOXHTElb ~
HBIX TeMIepaTypax;

IUTOHKH M3 OTpe3ka TpyObl, OTBepcTHe KOTOpOit 3apa -
Hee 3alollHEeHO 3NOKCHAHBIM Kl/leeM, NOJUMEpHbIM WIH O6hiy-
HeIM GeToHoM (Taxkme WIIOHKH YCTPAMBAIOT BMeCTO MeTall-
AMYECKMX B UellgX 3KOHOMHH MeTalia);

MJIOCKHEe MeTaljiHYieCKhe LINOHKH, ec/IM KpyIvible IUIOH -
Kku ouametpoMm 60-~-80 MM He pasMmemamTcg MO NMepuMeTpy
cTeika CcTeHkd, TakuMe ILMNOHKHM BBHIIONHAIOT, HPOCBEPIHBa g
ABa CIapeHHBIX OTBepCcTHd AuameTpom 50-60 MM, B KOTO -
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pele BKIGHBAWT MeTaliiudeckuit nucT. [lnockue MeTannu-
yeCKHe WNOHKM PAUMOHANBHO NMPAMEHATH IPH NOJNOXKHUTENbL-
HBIX TeMlepaTypax BO3AyXa;

WIOHKH M3 nonuMepberona (knea) ANg yCHIEHUA CThI-
KOB BepxHeil WIM HMXHeH NMT, KOTOphIe NPUMEHdIOT TONbL-
KO NpH MONOXHUTENLHBIX TeMiepaTypax BO3dyXa.

2.3. [Ipy KOHCTpyHpOBaHMM yCW/IleHHs C noMombio GeTo-
HUPOBAHHUA NOMNOJHUTENBHOrO 3eMeHTa ero pasMveps, a
TaKXe «OJIHIeCcTBO WThipe#d H raybHHY HX BKICHBAHHA Clle-
AyeT HasHauaTh pacueToMm (cm. pasn.3).
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Puc.3. KoscTpykuuga ycH-

IeHUsT C TNOMOWBIO HIIO -

HOK: a — yCHIeHHe BepX~

He#t nauTel Sanku; 6 -
2 ] 5 TO Xe, pebep; 1 - Oe-

pexTHBIA CTHIK; 2 =
! MeTainyeckas WIOHK&;
1 8 - WmoHKa ¥3 OTpe3kKa
LLQ ' TpyObl, 3anojiHeHHONA
'.

NOIEMEpPHBIM COCTAaBOM;
4 - nmockasg MeTraniude~
ckas WIOHKa; O — NUHHY
cpe3a OeroHa; 6 - noamw-
MepHag WIOHK&; T —~ Ka-
Ha/lbl Algd BLICOKOIPOY =
HOH apMartypsl

b i e o —

<4




NononHuTenbHbI! 2JI€eMEeHT OOJ/DKeH MepeKphlEaTh OC -
nabneHHbll CTHIK He MeHee 4eMm Ha 1,5M B 066 CTOpPOH bI
OoT cTboika. [Ipu ycuicHHE HEHXHe#t nauTwe kopobuaroit Gan-
KM pexoMeHAyeTcs OeTOH YyCHIEeHHd BLINOJIHATL C BYTaMH
no 1/8 BoicoTsl pebep (cMm.puc.2).

'ny6uHy ckBax¥uH 0749 WThIpeH X PACCTOSHAE MexXxAay
WToIPAMH pPEKOMeHOAyeTCs HadHadaTb He MmeHee 10 numamer-
pos mroipeit. llToipn cneayer pacnosarars Takum obpa -
30M, yTOOKl pacCTOdHMe OT KpaiHero psada WTblipei A0 r'pa-
HM Xene306CTOHHOIO 3/1eMeHTa ObWiO paBHO He MeHee YeM
10 numamerpaM ITbIPA.

[uameTrp ckBaxHH ONd WTHIPe# NO/KEH NPeBHMWATL B
1,2-2 pasa namaMmeTp WTbHIpe#.

Wreipy #arudaor B BuOe ckOOBLI, BKIeHBAeMOH OGOMMH
KOHIAMHU B cocelHdue ckpaxunbl (puc.4). Ckoby HeoBxonw
MO 3arny6naTh B 6eToH ycmieHums Ha paccrosuume A, pap-
HOS He MeHee udeM T OuaMeTpaM WThIpE ¥ He mMeHee 12cwm.
Wypury ckober b, onpepensior pacuyerom (cMm.pa3n.3).

Puc.4.Cxema ckoGHhi,
cayxaleil Ong cBg3u
feToHa YCHIIGHHUG C OC—
nabjleHHOR KOHCTPYKIIH-
eit: 1 - ckoba; 2 - be~-
TOH yCUleHMd; 3 - GeToH
ocliablieHHO# KOHCTPYK —
nuM; 4 - ckBaxHuHa, 3a-
NnoJIHeHHag kKieeM; 5 -
Kieepad obmaska

[jg08:0.00. 00000050000 B




3. Pacyer KOHCTPYKUHRA yCHAeHHA

38.1. "TexunueckumMu yxazaungmu” BCH 98-74 peko -
MEeHOOBAHO NpOBepsaTh CTHKHE (”cyxme”, Kneenple, GeTOHH-
pyeMble) Ha cOBHT' Xa8K B CTAAMHM SKCIUIyaTalHWH, T&K H B
craduu MOHTaxa 1o dopmyie

Q&mg, e Ny, (1)

roe @ - Haubonbmee copHrammee ycuwiume B IJIOCKOCTH
CThHIKa;

Mgy - KOoapduupeHT ycnoBuii pabGoTHl CTHIKOBOTO IIBa
IpH CABHIE;

‘,Uf- Koo(hdUIUEeHT TpeHHs B CTHIKOBOM LIBE;

Nd' pacyeTHOe ycHuiue, obxumawmee INIOCKOCTH LIBA.

droit popmynofi pekOMeHAyeTcCd NONL3OBATLCH M I PH
pacyeTe Hecyumel CnocoOHOCTH CTLIKOB, YCHIMBAEMBLIX B
fanbHelWeM TeM HIH HHBEIM CrocoGow,

3.2. [Ipn HanH4YuMM HelpoKies B KJIE€EHBbIX CThIKAxX, He-~
OONYCTHMBIX 3a30pOB, HEIJIOTHOCTeH B KJAeeHbx, "cy xHux”
H GeTOHHPYEeMBLIX CThIKAX HX HeCyWyl CNocOoBHOCTb HeOb -
XOOMMO OMNpefeNdaTh C YY4eTOM oOclablieHHs CedeHHd CTe —
Hok (3a HCckmoueHHeM momanH ocnablleHHs HENpOKI e e M,
3a30paM¥ ¥ HEINIOTHOCTSIMH H T.A.).

3.3. Ecnhu B cThiKe HMeeTcCd Kie#t ¢ NOBBILEHHOH Ae -
dopmaTupHOCTBLIO (pe3UHOBLIA W eMy MOAOOGHLI) M TOHUHO
onpenenuTb Koa3pPHUUMEHT TpeHHs B CThbiKe TPYyAHO, eTro He-
CYWy CHOCOBGHOCTL peKOMeHAYeTCH pacCuMThBaTh 1o Gop-
myne (1).

Koa¢ppulueHT TpeHud B CTHIKE Mg NPUHAMAIOT B 3aBH -
CHMOCTH OT NPOYHOCTH K/les ch, . TIpH 65“=0 _,l/f"o; npu

6ey>2,0MIla  _p;=0,55,
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MpomexyTouHble 3HAYEHHS My NPHHAMAIOT IO HHTEPNONA-
1370208

3.4. Ipy pacyeTe Ha NPOYHOCTH HOPMA/ILHBIX CEYEH H i
COCTaBHBIX KOHCTPYKIMH K pacdeTHOMY CONPOTHBIeHHUIO Ge-
TOHA Ha MPOYHOCTH HeoOGXONMMO BBONMTHL KO3dbHIMEHT yc-
JIOBHiT paboTel m:., YYHTHIBAOIME CHHXEHHe NPOYHOC T H
COCTABHBIX KOHCTPYKUHH Npu “CyXux” ¥ KIeeHbIX CTHIKax
(marpyxeHHbIX OO OTBEpXACHHMS Kiled) BCIeACTBHE KOHIEH-
Tpauuu HanpsxeHHli B CThIKax, a npu GeTOHUPYyeEeMBIX -
BCIIeACTBHE pa3HHUUb B INPOYHOCTH MaTepHanoB Oalku "
3anNoJIHEeHUd CThIKA.

3.5. Kosdbdunuenrs ycmoBuit paboThl CTEIKOB paa -
HATCA HEe3HaYuTenbHO u uaMmensiorcg ot 0,85 no 1. Pac-
4eTbl KJEEHLIX CTHLIKOB, MMEIOUIHX OTAenbHbie NedexkThl (He-
HpoKJieu, IYCTOTHl, HEMIOTHOCTA K T.A.), HA HOpPMAJ/bHbLIE
CHITBI NMOKAa3bIBAKOT, UTO MPOYHOCTH KOHCTPYKUHH, KaKk npa-
BWIO, obecneyuBaeTcd M IpH HAIH4YMH 3THX NedekToB.

Onunako clledyeT MMeThb B BHAY, YTO HEMIOTHOCTH, Tpe-
I{HHBI, 3a30pbl B CTHIKE PEe3KO H3MEHSIOT ero HalpaxeH -
HOe COCTOgHMe. B MecTax NIOTHOIO KOHTAaKTAa CTBLIKYEMBbIX
NOBEPXHOCTEH BCIeACTBUE KOHUEHTPAUMM HalpsKeHHui "
BO3HHUKHOBEHUH MECTHBLIX CHIIOBLIX [OJeil BO3MOXHO HOHAB -
JleHHe TPpeUlHH ¥ BBIKOJIOB OTAGIBLHBIX Jewafnoxk. Hanuu n e
HEMJIOTHOCTEeH B MeCTax paclo/ioOXeHHd KaHaloB IIpUBOAUT
K BO3HHMKHOBEHUIO TpPEUIHH, DPACIONOXEHHbIX, KaKk NpaBHIO,
BAOJIL KaHal/la W BO3HUKAIOIWMHKEX B MOMEHT HaTgXeHHd Nyd-
kOB, [loaTOMy Heo6xoOMMO BOCCTAHABIHUBATBL NAOTHOCTH
cToikoB (kieenpix, "cyxux”, GeTOHHpPYeMbIx) NyTeM HHbB -
eLIKPOBAHHUS BIOKCHAHOTO Kiled.

3.6. Ycunune, npuxoldmeecsg Ha KPyIVIyiO WHOHKY (npw
pacueTe KOHCTPYKUHMH YCH/EHHd Ha CABMI, CM.pHC.3), clle-
oAyeT onpedelidTb M3 YCIOBHS CMATHd 6GeToOHa 1OMA IUHNOH —
KOl u camoil WIMOHKH:

N< "Pfoc RG,%C A(’oc ’
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roe N -

Rbt"
Atoe™
D -

8-

yCHIIHe CMHATHA OT PaCHeTHOH Harpy3KH;

KoobPUIKUEHT, npuHuMaeMplli pasubiM 0,75 (ipu
pPaBHOMEpPHOM pacilpeflej/ieHHH HATDY3KH Yoo =

=1);

pacYeTHOe COMPOTHBIeHHe GeTOHA MECTHOMY
cxaruw (cMaTHO);

RB,&W,: 13.5‘?(0‘:4 RSt'?

kO2pbHIHEeHT, NpHHHMAaeMblli paBHbBIM 1,5;

pacuyeTHOe CONpOoTHBIeHUe GeTOHA pPacTaXEeHHIo
ang 6eTOHHBIX KOHCTPYKIHI;

naomans CMATHS GeToHa MOO, JIOHKOHN; NPH pa-
60Te WITOHKHM Ha cpe3 AEoc" 8
I

O¥aMeTp OTBepPCTHS, TPOCBEPIEHHOTO MO IUIMOH-
KY;

TOJIIKMHA YCHINBaeMoro aileMeHra (pebpa, minu-
ThI).

Y yureiBad, 4TO Harpy3ka CMATHa GeTOHa NOMA IWUIOHKOM
pacnpenengercs HepaBHOMEpPHO, T.e. KoadduuMeHT @ g Cl1E
ayer npuHuMarTb oT 1 no 0,75, dopMyny mo ompenelneH Hio
YCHIMG, NPUXONGUIerocd HA IWNOHKY, MOXHO YNDPOCTHTh:

N

)
=2
npugem Ag 25.
8.7. MunHManpHoe pacCTOAHHE MeXNy WIOoHKaMu ( h )
PEKOMEHAYEeTCd ONpelelsaTh U3 YCJ/IOBHA CKa/lbiBaHHu OSeTo-
Ha MexNy HUMH;

12
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roe Rs,cut' pacyeTHOe CONpPOTHBIEeHUe GeTOoHa cpeay.

Conporusnenne 6eTOHA HENOCPEACTBEHHOMY Cpe3y MO~
HO NpPHHATH Recut=0:1Rg.

B pacueTrax NpefBapUTeNbHO HANPSXEHHBIX KOHCTPYK -
nuit npu OOXATHH CTHIKA HaNpSXeHHeM 66 K pacyeTHLIM
CONpOTHBIEHHSIM OeTOHA OCeBOMY CXATHIO Rg ¥ Hemo -
CpPeNCTBEHHOMY Cpesy Rs cut ChefyeT BBOAUTH Koagdu -
uueHT ycnopuii paboTh mSG:

a) ana Rg

=1,1 upu O, IRSQG&*&O 2 Ry;
m35= 1,2 npwm ng"O 6 /eg

6) ana Ré cut
5 =1+1,5 59/Rs.sh opu 664\0 98 MIla;

=1+ 65#1/ Re.h 1P¥ 6&4‘2 94 MIla.

[na npoMexyTouyHeIX 3HAYeHHH 65 KoabhdunueHTsH yc-
noBu#t paboTel 6eTOHA NPUHUMAIOT IIO HHTepHOJ’lﬁHHK.

3.8. Ycunua, neficTByolide B CamOil mMoHKe, ompele-
40T U3 YCIOBHA cMaTHa OeToHa MOA MOHKOM.

Merannuyeckde Kpyrible WNOHKM Ha MPOYHGCTE He IIPO-
BepsaT.

B wmmnoHkax, BLIIONIHEHHBIX U3 OTpeaka TpybOwl, oTBepc-
THe KOTOpOH 3ANOJHEHO NOJIMMEPHBIM MM OGBIYHEIM OeTo -
HOM, NpPOBepdIOT Ha NPOYHOCTBL NMPH cXaTuUW GeToH 3amon -
HeHMd:

R)N)
> —
8> 3,8

rae d,, - BHYTpPeHHMI AuMaMeTp OTpe3ka TPyOhl.
[TonumepbeToHHYI0 HAM OETOHHYIO WNOHKY HCIBITHIBAIOT
Ha CXAaTHe Tak Xe, Kak IIIOHKY H3 OoTpe3kKa TpyOml.
3.9. Ycuaue, mpuxogdameecsd Ha ILIOCKYIO MeTajinyec -

13



kylo wnonky (cM.puc.3), onpemnengoT U3 yCHOBHS CMSATHS
feToHAa moa WHOHKOH NO dopmyie

- 1,80 -
N~ 132ReE6 =0,045 R4 EB,

roe @ - mupuna mmonk® (ynopa).
Ycunne, HeoGxonuMoe nng cMaTus GeToHa WK NOJIHA -~
Mep6eroHa Moa ynopoM, olpeAeddloT no dopmyile

N,= —1-§§—R5E8 ~0,8RgE6 .

CnenosaTenbH0, MPOYHOCTHL pPACTBOpA& 3ANO/HEHHS WIH Io-
nuMepbetona nomnxHa OuiTh B 1,2 pasa Bouue, yeM 6eTo -
Ha KOHCTPYKUHH, NO3TOMY B KadyecTBe 3AanO/iHeHUd nelle -
coobpa3sp NPHUMEHATh NonumepbeToH WIH Kilelt Ha OCHOBe
SIOKCHAHBIX CMOI.

Pacyer xecTkoro yiuopa (mnockolt merannudeckod mmo-
HKM) Ha cped 3akliuaeTcs B Ionbope TojAWKHLI AUCTA (8):

§20:945 Ropl

sC
rae Ry, - pacueTHO® CONpOTHBIEHHEe CTaH CXATHO.

Ecnu ycnosue €/8& <16 He mmmonusgercs, TO TonuH-
HY ynopa yBeIHyHBaIoOT,

Pacuer ynopa na AeiiCTBHEe MOMEHTa 3aKaOYaeTCs B
onpefeleHUM HANpPSXKEHUH B CTaly, BOSHUKAIOUIHX B MeCTe
samemyenud (3aleNky WIIOHKH), M CpaBHeHMHM HX C pac -
YeTHBIMM CONPOTHUBIGHUIMH CTajlu:

M
'wéRcm’

roe M - MOMEHT, BO3HUKAWOUWMKAE B MeCTE salellKH WIIOH-

KH;
~ 1,89 g*
M 2 Reb 14,9 2

W- MOMEHT CONpOTHBIEHHS UINOHKH; W=-6—6-- .

3.10. Ycunue, npuxonsmeecd Ha IWIITOHKY, IpPH pacyere

14



KOHCTPYKUXAH YyCHICHHs Ha HOpManbHble cHIel (cM.puc.3)
ONMpenengioT M3 ycllOBHg cMATHa OeToHA NOA MIMOHKOHW H

caMoOil WNOHKY mo dopMyne
I i
N'= Cooc A toc R 6, toc °

| N .
roe N - ycunue cMmsuTHa OT AelcTBHg pacyeTHOH Ha -
I'pYy3KH;

A" - npomans oMaTHa GeTOHA 1IOO HINOHKOM,

Coc

1
[Ipu paboTe WNOHKM Ha HOpPMATbHLIC CHIIbI Aﬂoc onpe -
nendgetrcg no dopmyne

3P
o= 5

Y ynTeIBAY HepaBHOMepHOe of0xarue H6eTOHA MOA LIMNOH -
KOH#, nnowalkr CMATHSI MOXKHO NPUHHATL:

|
=N
A&)c 6,

a ycuive, NpUXOOAUIEeCd Ha UUIOHKY,

! ¢
N:Dsksj%c _ (4)

3.11. MuudMalnpHne paccTOogHue Mexay WIoHKaMM, oll-
penengemoe B ofileM chlydyae U3 yciosusg paborst 6eToHa
Ha CMSATHEe, PABHO OHAMeTpy OTBepCTUd P NpH ONMHAPHBIX
wHnoltkax K mwupkie € [pM cmapeHHLIX.

Y uuTeiBayd, YTO UNOHKM B CThlIKe PEKOMeHAyeTCd ycTa-
HaBJIUBATh B OCHOBAOM TOJILKO B MeCTax pPAacloNoOXKeCH U g
KaHaloB, PACCTOdHHE MexXAY UHIOHKAaMH B 3TOM Cl1y y a e
IPHHUMAIT DPABHbBIM PACCTOGHUIO MEXAY KanalauvH,

3Hag pacCTOgHUE MEeXKAY WIOHKAMH M yCHIHE, KOTOpOe
HeOOXOMKUMO NepedAaTh B JTOM MeECTe CThIKA, HOAGHD 110 T
nuaMeTp WiOHKU. PekoMenayemoiit nuamerp wnoHox =~ 50-
60 MM; ecii¥ uUIIOHKA TAKOI'0 AMaMeTpa He obecliicyuBaeT

15



llepenadyy HOPMAJLHOTO YCHIM{, TO NepexoddT Ha yABOEH-
nple (yTpoenHble) WIIOHKH.

Wnoukn nuamerpoMm cbBriie 80 MM He pexomeHAyeTc d
HpUMEHSTL N0 CleNYIONUM COOOpaxeHHaM:

[Ip¥ CBEep/eHHH B CThIKe OTBEpCTHa AHaMeTpoMm 50 -
60 MM, Kax IIpaBH/IIO, He 3aTparuBaeTcd apMarypa KOHCT-
PYKIHH, TOTOMY 4YTO B 2TOM Cllydae WNOHKa paclojaraer
Cd B BalUMTHOM CJI0Oe apMaTyphl;

oTeBepcTHe cBepiluTca B GeTOHe, a He B Xele3obeToHe,
OpH STOM apMaTypa KOHCTPYKUHM He llepepe3aeTcs, KOH-
CTpyXKUHa He ocnabngercqg K He Tpebylorcs Gonbine 3a-
TpaThl BpeMeHH, TpyAa H MaTepuanos (KOpOHOK).

3.12. [Ipu HeoGxonuMOCTH ycTpo#CcTBa YCHIEHHd B yC-
JIOBHEIX OTpMUATENbHLIX TeMIepaTyp peKkOMeHAyercd HC -
[O/IL30BATh WIH MeTanludecCKHe IWIMOHKH, WIM JUNOHKH H3
oTpe3ka Tpyb6bl, OTBEepCTHE KOTOPOH 3aro/IHeHO MoJIAMep -
HbIM COCTABOM, H/HM IIOJMMEpHbIE UINOHKH , H3TOTOBIEHHBIe
3apadee ¥ BKI/IeeHHble 3aTeM B O[IBepCTHd HA MecTe pa -
GO THI.

[lpuMepsl pacyeTa npuBedeHbl B npui.l Hacrogmux "Me-
TOOMYECKUX pekoMeHAauui”,

3.13. Ilpu ycTpoiicTBe yCHNleHUg GEeTOHHPOBAHMEM [O-
IIONIHATENBHOTO 3JIeMeHTa ero pa3dMmephbl Ha3HA4YawT pac -
4eTOM II0 AeHCTBYIOIIMM HOPMATHBHBIM NOKyMeHTaM. [onio
yCWIH#i, NPHXOALAINYIOCH Ha NOMONHATENLHLIA SJ1eMeHT, Ol —
penendOT B KaXOAOM KOHKPETHOM clydae C yyeToM GAKTH-
Yeckoro ocnabineHdug KOHCTpykuuu, [lomonHuTennHblit anle -
MEeHT OOoJIxKeH ObITh HaleXHO CBS3aH C OCHOBHOM KOHCTpPYK~
nuei KieelTbIpeBbIM CTBLIKOM.

3.14. Tak kax B KileemThIPEeBOM CThLIKE, COEAMHAION €M
feTod ycuienua c GeToHoM ocnabrneHHON KOHCTPYKLHH, MO-
ryT Ae#CTBOBATHL COBHUralOUIMe CHIbI Fh, uarubapomuit Mo -
MeHT M ¥ HopMmanbHble cuant N, C MX YYE€TOM CTBIK A0~
XeH ObITb PacCyMTaH N0 NepBOMY IpedellbHOMY COCTOSHHIO Ha
HPOYHOCTb M TpeTbeMy IIpefe/IbHOMY COCTOSIHHIO Ha TPEUMHO —
CTOHKOCTb B COOTBETCTBHM C mr.3.15-3.21.

16



[IpuMeprl pacdeTa IpuUBedeHbl B INPWI1.2 HacTOSmHX "Me
TOAUYECKHX peKOMeHAauud”,

3.15. [IpoyHOCTHL KJI€eUITHIPEBOIO CThiKa NPH RAEHCTBHHM
COBHralilNX yCHIAMHA OOMKHa 0GecmeyHBATHLCH ANTEe3MOHHB~
MH CHIaMH, OelCTBYOIIMMH Ha ydYacTKe CThIKa, He @O -
BEPXEHHOM paCTSIXeHHIO:

m ]
Fhs > Rs,cut Agi

=1

roe A'u - 4YacThb INIOWadu CTpIKA CO CPeAHHMH HOpMallb-
HBIMH (K CTEIKY) HaNpsXKEeHUAMH CKaTHd .

Pacuernoe conporusnenne Rg,.,4 ClefyeT mpHHHMATHL
C yueToM o6XxaTug CThIKA HaNPSXKEHHIMH, HOpM AT bHBI MU
K HeMy, BBOAg kOabduumeHnT ycroBuit paboTel Mgg , MpH-—
HMMaeMbli B coorBercTBuM ¢ raapoit CHull 2.05.03-84
(cMm.n.3.7).

3.16. PacueT NpPOYHOCTH KIe€eWTHIPEBOTO CThIKA N PH
OeiicTBHM H3TUOAIWMX ¥ HOPMAIBLHLIX YCHIMH IpPOBOOSGT IO
obunM ¢opmynaM pacueTa XKelne30GeTOHHBIX KOHCTPYK L H i
(cm.rnapy CHull 2.03.01-84), BBoas koadpduument yciao -
BUit paBoTel Mg

M<® (MMGRBSS‘Z’@-S;’SS&);
| N -
mmﬁReAs "ZGsLAs".iN'O ’

= GAC,U (-O-i_4) )
4 £

roe M- B m3rubaeMbix slleMeHTaX — HNPOEeKUHSI MOMEHTAa
BHEUIHHX CHJI 'HA IUIOCKOCTH, NepHeHAUKYNgpHYIO
NpsaMOH, OrpaHuyuBaKulell CxXaTylo 30HY CedYeHHd;
BO BHEUEHTPEHHO-CKAaThiX M BHEUeHTPeHHO—-pac -
TAHYTHIX 2JIeMeHTax - MOMEHT HOPMAaJIbHOH CH-
apl N OTHOCHTENpHO OCH, IapanieibHO# NpaMo #,
orpaHvuyuBamueil cCxaTrylo 30HYy M INPOXOAdlleH:
BO BHEUEeHTPEHHO-CXAaThIX 3JIeMeHTax — 4Yepe3s
LHEeHTP TSXeCTU cedyeHHg Haubollee pacTIHYTOT O
WM HauMeHee CXAaTOol'0 WThIpSA, BO BHEUEHTPEH -
HO-pPacTAHYTHIX 3/IeMEeHTAax — Yyepe3d TOYKY CXa-
TO# 30HBI, Haubollee yHajleHHYIO OT YKAa3aHHO i
NpsiMO¥;

6si

17



55 1Set -

| Gs&
A5 vASi.'

6JS.':,u"

Mg~

9¢ -

CTaTHYECKHH MOMEHT MIoIany CeyelHs COo-
OTBEeTCTBEHHO CXAaTOii 30Hbl '6@TOHA M L ~T0
NTbIPd OTHOCHTEIBLHO COOTBETCTBYIIoel ocH
U3 yKasauHbIX Bpiie (B marubaempix e -
MeHTAax I[OJIOXEeHHEe ATOH OCH NPUHUMAKT Ta-
KHM Xe, Kak M B0 BHEIEeHTPEeHHO-CXAaTbIX);

HalpsXKEeHHEe B (-~-M LIThIPe; RSLZ’GSP— Recis

niaomaibk COOTBETCTBEHHO cxaroil 30HbI Ge-
TOHA K -T0 WTHIPY;

IpefenbHOEe HAalpsXKeHWe B apMaType cxa -
TO# 30HBI;

COOTBETCTBEHHO XAapaKTepHCTHKa H OTHOCH-
TenbHad BbLICOTA CXAaTOH 30HBI DeTOHAa;

kosbpduumenT yciiopuit paboThl KieeuwThipe -
BOT'O CThIKA, YYHUTHLIBAIOWHN yMeHbUICHHEe

IIPOYHOCTH, OOyC/OBlIeHHOEe IOBBIEHHONH Oe-
t})opmaTnBHOCTblo ero (npumumaioT He Gonee

H

800w
546 (m9499+96)E5’

KO3bOUIHEHT paCKpBLITHS TpPEIUMH, NpUHEMAa-
eTCd B COOTBeTCTBMM C rapoi CHull 2.05.03-84 ;

KosthobuunenT ycnopuit paboTel BKIEEHHOTO B
6eToH wTeipg (Taba.l);

BO3MOXHOE MAaKCHMAalbHOE CMelleHHe BKile -
eHHOrO B 0eTOH WThHIpA IPH HaNpaXeHHdX B
wreipe 300 MIla; g9 = 0,016 cM npr_uucne
wThipeil B CThiKe MéHee 10 u 99 =0,014 c™M
npu 10 mrTripax u Gonee;

TO Xe, lITbIPS, OMOHOJIMYEHHOTO OEeTOHOM;
s =0,012 cM npm uyuciie wThipe#t B CTHIK €

Meree 10 1 ¢9g =0,01 oM mpu 10 wTHIp X
u Goilee.

3.17. PaccunTeiBasg KileeWThIPEBO# CTHLIK IO IIE€PBOMY
penelibHOMY COCTOSIHHIO Ha NPOYHOCTh, HEOOGXOOMMO BbI-
YHCAUTh TNyGUHy BkiemBaHus wrhiped ( L ) I UIUPHHY CKO-

6u ( 6, ):
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Tabnuua 1

KonuuyecTtro
OTBEPAUTE—~

nd, % macchy

CMOIJIBI

Kosdduunenr ycnosmit paborTsl wTeps mg,
IIpx TONUIHHe cCchiodg Kiied, MM

2 4 6

1 12

&15
20
25
30

0,95 1
2,10 | 2
8,10 | 8,
17,50 | 18

1,05
3,50
10,20
20,30

\JCXJ?JOO o

2
d SL
L{‘D’Eq Kgv Mgq
OduaMeTp UThIPpd,

oAuamMeTp UWIHHApa, NO NOBEPXHOCTH KOTOPOIO
BO3MOXHO CKal/lblBaHHe NpPU BolAepruBa H U U
ITbIPS M3 OeTOHA;

- COOTBeTCTBCHHO CpenHee sHadeHMe U Koapdu-

UMEHT ONKOPONHOCTH MPEeAeNbHBIX CKalblRalw -
MUX HanpﬂmeHﬂu BOCIIPMHUMAEMBIX ClO &M
kineg {(Tabm.2

KoapbuuMenT ycnoanﬁ paGoThl, 3ABUCAMHUA OT
cocTapa Kieg M TAyOMHb BKHNEMBAHHUY IITHLP S
(traba.3).

Tadbnuuna 2

Coenunenue

BOHEe CThIKA, uuc, MIla|Tuynoe

MIT ,
; Tqu 3§§Wﬁ

3Hayenue none-|llpenenwHoe cka- |Koadpu-
PeYHOrO K WThLH fblBalomee Hanps-|UHEHT of-
PaAM CxHUMAWIUEe-| xeHue g%pO,?HOC—
N0 HANPSIKeHU, | v
eflHee -
neficreylouwero s|gPenn® Eggﬁgg_ 9

Knei-6eTon

Wrhipr~kitei

0 0,50
1 0,32
8 0,73
0 0,63

’

6
9.
0
4

DN

b

v
DO O
L O w o

1,
2,
1,
3,

[\

\
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Ta6nuna 38

Konunuecr-| Kosdbunuent ycnoeuft paboThi Mgz NP Ty-
gngggep— OHHEe BKIeHBAaRMd WTLIPH, CM
% macest 10 20 30 40 > 50
CMOJIBL
1,10 0,95 0,80 0,85 0,55
10 TI0 | 835 | 080 | 065 | 0,55
15 1,10 0,95 0,80 0,65 0,55
1,00 0,85 0,70 0,80 0,50
20 1,10 0,95 0,80 0,65 0,55
0,75 0,85 0,55 0,45 0,40
25 0,90 0,75 0,60 0,50 0,40
0,45 0,38 0,30 0,25 0,25
30 0,55 0,50 0,85 0,25 0,20
0,25 0,25 0,20 0,20 0,20

Ilppmeuanue. Han ueproli - ang coenmHeHHd "kiedl-
6eToH”, non yepTo#t - “miThipb-kiNeH”.

F'nyGuny BKleHBaHMS WITHIpell onpeleNdioT OBAaXAH], 3a-
RapasiCh CKa/BIBAIOMAMHE HaNpPSIKeHWsIMH, BOCIpPHHHMAEMbI -
MH cilloeM Kied IO KOHTaKTaMm “kiefi-6eroH” ¥ "wWThHIph -
Kne#t”,

Heo6xonumyo wMpUHY CKOORI (6,‘ ), 3aanxkepeHHYI0 B
6eroHe ycunenus (cm.pHc.4), ompenensioT mo gopmyiie

R.Ag;
7 $78i |
8,> 05 ———de

3.18. Ilpu yBenuueHum uymucna mTeipe B CThiKe HONYyC -
KaeTcs Ha3HayaTb MeHbmywo, uem rtpelyerca mo n.3.17,
rnyOuHy MX BKIeHBAHUSN:

05-(Lau-Rs “_;s )

up = 0'5+‘p(RguR-Rs) N
Qv

20



roe "sup — KOJIHM4YeCTBO NONONHHTENBLHO YyCTaHaBlIHBae -
MBIX B CTEIKe WMTHIPeH;

N - Heo6xoouMMOe KOIHYECTBO m'rmgeﬁ B CTEIKe,
onpenelleHHOe pacyeToM mno m.3.186;

®P (R) - ¢yukuma annaca (npmn.3 Hactosmux "Me-
TONMYECKHX peKOMeHOaumi”);

R u qu- COOTBETCTBEHHO CpellHee 3HAYEHHe H cCpeld-
gu» HeKBaApPATHYHOE OTKIIOHEHHe NPOYHOCTH AaH-
KepoBKHM IITHIPH,

4OL T .
Rgu= "2 TguMga i Rgu="gx Tgy Mge 4

T ., - cpeaHexpaApaTHYHOE OTK/IOHEHHe Npenellb -
YV HuIx CKanbIBAKOWMX HalpsXKeHUH, BOCIPAHH —
MaeMBIXx clioeM kied (cm.tabn.2).

38.19. Ecax B cTelKe AefiCTBYIOT TONBKO CABHraloiHe
YCHIMS WIN pacTATrHBalollMe HaNpPSXXEeHHd He NpeBhH W aioT
npeneila NpPOYHOCTH GeTOHa NpH paCTSKEHUH, TO pacy e T
CTHIKQ MOXHO BeCTH B cooTBerTcTBuM ¢ 1.3.15, HasHauag
KOJMYeCTBO WTHIPE! B CTHIKE KOHCTPYKTHBHO (mar mexny
wreipaMa - 20-80 cM, raybuna BkieuBanug - 10-15 nma-
METpOB WITHIPA).

3.20. lp# OTCYyTCTBHM aATe3HMOHHBEIX CHI (CKleMBaHU e
GeToHa ycuneHHs ¢ 6eTOHOM ocnabreHHOX KOHCTPYKLUHE He
NpedyCMOTpPEHO H/IN eCTh COMHEHHe B BO3MOXHOCTH Bbl-—
NOMIHKTL KAYeCTBEHHOe CKJeHBaHMe) pacyeT Ha OefiCTBHe
uarubampmux ¥ HOPMAalbHBIX YCWIHH NpoOBOAAT B COOTBET -
cTBHK c 1n.3.16, BBOAA K pacyeTHOMY CONpPOTHBIEHHIO Oe-
TOoHa KoabbuuMeHT ycioBHit paboThi Mg4e=0,9 (cnpuraio-
WKe YCHIMS NOMKHBL GbITH BOCIHPUHATH WITHIPIAMH).

3HauyeHHe NpeldeNbHOH cABUrapuel CHlbl, BOCIpPHHUMAae-
mo#t mreipem ( Sy, xH), onpenensnor mo dopmyne

Sy, <0,575 dLRg goe mpu L= (7+10)d
unu, npu ray6uHe BK/IeHBaAHHS WITHpell He MeHee YeM Bbl-
yucnennas no n.3.17, no dopmyne
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2
s, «d V40R,

Kpome 10ro, 3HaueHHe NpelelbHON CABUrAUeR CHIb
OOJIXKHO ObiTh NPOBEPEHO M0 YCJAOBHAM Cpe3a WTbipd U Bbi
KallblBaHhyl OeTOHa KpaWHuM padoM wThipeli no dopMmynam:

ShS.O,ﬁz’dst ’

roe C - paccTOgHHe OT KPOMKH bBerona;
R , Rst pacuieTHOe conpoTupienue 6cTora cooOTBeT-
8,Coc CTBEHHO CMATHIO H PACTINKEOHUK .

3.21. Pacuer kxileewITLIPEBOTO CTHIKA IO 1POTHLOMY Ipe-
HellbHOMY COCTOSHHUIO HA TPEUIMHOCTOKO( TL, BbHIOJIHAKT MO

hopmyne

G
(Mg 95+ 95) 350 <D cu

iroe QG,L ~ BeJIMYHUHA PACKPHITHA OTNENLHLIX TpelWuH, CM;

G, - HampsDKeHHe B KpaliHeM pgde uiThiped OT HOp-
§ MATHUBHLIX Hal'pylok, MIlla;

. Haubonbliee pacKphlTHC TpeuldH (IIPHHAMAIOT B
coorBeTcTBUM ¢ apolt CHull 2.05.03-84).

4. MarepHanbl

4.1. dna u3roTopnenuy WThIpeidl ¥ g APMHPOBAH U 4
Ge10Ha YCHIEHHd HCHOIBL3YIOT 1PMAaTYypPHYK CTAlt, AXaMeT-
poM 12-25 MM kaaccos A-il u A-~HI.

4.2. B KOHCrpyKUMH yCHIeHHd cllelyeT ODUMOHATEH Oe-
TOH KJ1ACC OB 11O 1Upod rocTH Ipu cxatun He Hike B30.
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4.3. lna MeTanIuyecKUX IWIIOHOK PEKOMEHAYeTCs Iph-
MeHath oTanb  Mapok BMCCt.3cn u BKCr.8cn 1o
FOCT 380-71 wiu Opyrdae cTanu, IO NPOYHOCTHLIM HOKA —
3aTelIgM He YOTYNOIUHEe 3THM CTaldsaM.

dutst i3n0¥OK, WHITOMHCHHBIX M3 OTpeska TpyOni, OTBep-
CTHe KO'10poil 3aliofHgerca e 0KOM WIH 1nojauMeptnTo -
HOM, PpPEeKOMEHAYOTCs  HPHLCUITh  CTalkHble TPY 6 bl
(TOCT 3262-75).

4.4. na BxiiedBaHud 1LiCHOK M LIThIpell peKOMeH1yer-
Cqa HNPUMEHdTh »NOKCHilnbil Khcel. CocTaBn 1 cnceodnt npu-
FOTOBJCHIG KOy UII0ACHbL B NPUITOXKeHusx 6, 7, 8 “"Tex-~
HUTCCKUX vKadaHulii 1O ipPONKTHPOBAHHK, HU3TOTOBICHHI) H
MOTIPTAXKY COCTARIIX 1O ANIHe KOHCTPYKUHI xeneazoborou-
Heix Mocrop” HMCH 98-74,

4,5. /lag ycorpoiicTBa NOJUMEPHLIX HWNOHOK HCHOMALIYIOT
HonuMepHeToH Ha OCHOBE SHOKCHIAILIX CMOn,

[Tpurorosnenne NoMuUMepObeTOHHO CMecH COCTOXT 113
OABYX OIllepallili: MPUTOTOBIIEHUY CBI3YOIero u ¢MelnBa-
HUY CBA3YIOIMEro ¢ 3AaloJIHUTENISIMU.

B xauvecTBe cpaldywlero UCIOIL3YIOT Kied, COCTaB bl
KOTOporo npusedaeHn B “TexHudeckux ykasanuax”’
BCH 98-74. llpurotasnuBanT HX Tak Ke, Kak W KIeid ang
CKIIeMBAHUd KOHCTPYKUMIT.

[Tpuroronnenxoe cpsisyouee (kileil) N06aRIFIOT B CMen
aanoiuureneil (neheHb d NMecoK) WIH B 3alOMHATCNL (e
COK).

Bo uifexaluo npexaeBpeMeHHOI'0 34TyCTEeBAHUS By -
3yOUero NPpOMeXYTOK BpeMeHHM OT Hadala BBedeHHsd OT -
BepauTesis 00 CMeUUBAHHS CBA3YKIero ¢ 3allOoJIHUTe T o
He AonXeH npepbiath 15-20 MUH.

[TonumepbeTOHHYIO CMeCh TOTOBHYT B MEIAIKC 1| WHY] "
TelbHOTO HepeMellMBanuyg 11Ipd 6olbLioM obbeMe pador ypy
Bpyd4HY1O 1IpH Hebonbumux obbemax pabor (no 50 n); .
CTARILAILIKC lepemMaelInBaloT A0 [IOCTHXKEeHUAd CMEeCbhlo oyjg.
POOHOIO Moo,

B kauecTne MeIKOIO 30lOMA TN HCNOILIYIOT 1y, g
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Hble WM HMCKyccTBenHble neckk (FOCT 10268-80) s xonm-
yectee or 200 no 600 mac.u Ha 100 mac.y smoxcHAH O #
CMOJIBI WIM CMeChb Necka M leGHA B TOM Xe KOIHYecTBe,

B kauecTBe KPYIHOTO 3A&NOJHUTENd HCIONIL3YIOT Ime-=
6enr apyx ¢paknuit - 5-~10 MM # 10-20 MM, COOTHOLIEHHE
Mexay ¢pakuuame npuaumaior uo 'OCT 10268-80.

[IpenBapHTENbLHO NpPOCYlieHHBIE M OXMaxAeHHble OO0 TeM-
nmepaTypbl HApyXHOT'O BO3NyxXa mnecok M mebGeHb Iepel BBe-
OeHHeM CBS3YIOWero nepeMeuHuBalT MexAy coboii B coor-
HoweHun 1:1.

Cpok TOAHOCTH NPHUTI'OTOBNEHHOH NoNMuMepOeTOHHOM CMe-
cu He npesnimaer 30-40 MuH,

PacueTHbie COHNpPOTHBIIEHUA CMSATHIO H CXAaTHIO TaKux
MOJIMMEPHEIX KOMIO3UUKMA MOXHO MpPHHETL paBHBIMEA 40 MIla

5. O6opyaosanue, TexHosorus ycrpoficTsa
KOHCTPYKUHA yCHaeHHS

5.1, MocTocTpouTenbHag OpraHu3anua OOMXHa OBITH
ob6ecneuena oGopynosaHMeM AN CBEpPIeHHA OTBEpPCTHH nold
IIOHKY ¥ ITHIPH, & Takxe obopyaomaHueM U Tapolf nag
HpUTrOTOBIEGHUS ¥ XpaHeHHUd Kies, nonumepbeToHa, Gerona
¥ pacTBoOpa.

5.2. O6opynosanue , NpelHa3Ha4YeHHOe ANlg NMPHTOTOBIE-
HU§ ¥ HaHeCeHMs KJies, npuseneHo B npuia.7 ”“TexHudec -
kux ykasauui” BCH 98-74.

IOnsa ceeplleHus OTBEpPCTHH NOA WIHNOHKH LellecOobpasHOo
HCIONBL30BAThL CTAHOK mepeABWXKHON Mapku M3-1801 ¢ xonb-
HeBLIMH  aIMAa3HBIMEM CBepiaMm AmamMerpom oT 50 0o
150 MM,

Chrepiende B 6eTOHe CKBAXHH Vg WThIpe peKOMeHAy-
eTCg IIPOM3BOAMTHL HeppopaTopaMu anektTpuieckumu (uHa-
npumep, Mapkun UD 4707), snekrpomarnutaeima (U3 4709)
unu nHepMaTHuyeckumHu (I1-47).
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5.3. [Ipn ycrpoficTBe KOHCTpYKIWi yCHIE€HHd CTBHIKOB
peKOMeHAyeTcCd IpHAepPKUBATHLCH TAaKol MocCieNoBaTelLHOC-
TH:

CBEpNAT OTBEPCTHMd IMOA IIIOHKH;

OuYMINAIOT OTBEPCTHUdA OT KpOolWlKH, obpasomaBuefica mnpu
CBeplleHHH, NMPOMLIBAIOT BOAOH NoA HeGOJLIIMM NabBjleHHEM,
IPOAYBAIOT CXAThHIM BO3AYXOM, [pPOYHIIAIOT epuioM ulx Gan-
HUKOM (BeTOWHBIO, HAMOTAHHON U 3akpelleHHOH Ha OTpea-
Ke apMaTyphl);

NpH HANWYKM HENpOK/les WIM TPEmHH B CThHIKe (WIIOH -
KM YyCTaHaBIMBAIOT KOHCTPYKTHBHO) BHauajle I'epMeTHIHpY-
IOT CTHIK — HAHOCHT IO BCeMy IEepHMeTpy CThika (KpoMe
OTBEepCTHI MOM WNOHKK) ABa-TPH CJIOS 3MNOKCHUIHOTO Kiled
nonocoit 5-10 cMm;

noc/jie NOJIMMEpHU3alud Kiesg MepMeTH3alUHd HeMJIOTHOC —
TH A TpPEeWMHbl B CTHIKE 3aNOJHAIOT 3MOKCHAHBIM KIJI € eM
f6e3 HamonHATeNsd HIK KileeM C HeGOJbLIMM KOMHYEeC TBOM
nanonuurens (mo 100 mac.u. ), 3anueag ero 4yepes BOpPOH-
Ky B OTBEpCTHd MANd WINOHOK., 3alMBKy npopoauaT 2-3 pasa
c naTepBaioM 15-20 MHH OO Tex MNOp, MOKa Kief Hé nepecra-
HeT yObiBaAaTL U3 OTBEpCTHg NMoA wmnoHky. [locime aroro B
OTBEpPCTHEe BCTABAGIOT METAaNIMYeCKylo WNOHKY. Ecau He-
06XOOUMO 3aMOJIHUThL TOPHU3OHTANbLHBIE HEINIOTHOCTH HIIH
TpEemuHbl, TO KJeeM 3aloJIHAI0T OTBEepCTHd ANd WIOHOK AO
Bepxa (ycTpaupBamT NONMMEpHYX WHOHKY). IIpm Heo6xo -
AMMOCTHM yCTpOHCTBa MOJIMMEpHON IMOHKH, pPacHOJIOXeHHON
MeXAy KaHajlaM# KOHCTPYKUMM, BHayajle TepMeTH3HPY IO T
SIOKCHAHBIM Kjl€eM HelJIOTHOCTH (TpemuHy) BHYTPH OT
BepCTHd NON WIOHKY, a HOcie NONMMepH3aluH Kies rep
MeTH3AalMK 3anojIHgI0T KTeeM OTBepcTHd Ao Bepxa (ycT
pamBaOT NONMMEPHYIO WIOHKY);

IpH YCTPOHCTBE WMMNOHOK B CTHIKAX C HEKAYeCTBEHH bl M
kiieeM (pacueTHBIX HINOHOK) B CTEHKAX W/IH NpPH YCTpOHCT-
Be WMOHOK, PAaCHOIOXKEHHBIX MexNAy KaHajlaMHi, 3UMOH Hoc-
7le OYHCTKH OTBEPCTHH MX TPYHTYIOT KileeM 6e3 HaANOIHHA —
Telld, 3aTeM B Kaeil No6apidi0OT HANONHHUTENb, HAHOCHT Ha
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wioHKy (Mn¥ 3anuBalT B OTBepCcTHe, eC/Id OHO He CBep —
MUIOCH HACKBO3L) M BCTABIAKT WNOHKY B OTBEPCTHE, Bpa-
uasg BOKPYD OCH,

5.4. PaccTognue Mex/y OTBEPCTHIMH M MX OHAMETDP
HeoOXONUMO OfNpefAelldTh pacyeToOM WIM HAa3HAayaTb KOHCT -
PYKTHUBHO,

OTpepcTHd B CTEHKAX CBEpIAT Nod HebONBbWHM YoM
x ropusoutanu (15-20°), yTo BBIBBAHO HEOGXOOHUMOC T b IO
UCKIIOYUTEL NoNadaHue BOAbBl U3 KOPOHKH B 3MEKTPOMOTOD.
B nnuTax oTpepcTHa NON WIHOHKH CBeplgT BepTHUKANLHO.

He pekomMmeHdyeTca CBep/iHUTh OTBEPCTHd NOMN LINO HK X
HACKBO3bL; HX I'mybuua nonxHa ObTh HA 3-BcM MeH e e
TOMIDUHBl CTCHKH WIHM NVIUTHI, OCOGEHHO B CAyYae YCTAHOB~
K{ WIMOHOK KOHCTpPyKTuBHO, [lpm Takom crnocobe ceepne -
HUST yHpoulaeTcd TeXHOJOI'Hd BKJeHUBAHUS IMIIOHOK, 3anoj -
HEHUSA HellpOoK/es WIKW TPeuHHbl B CThlKe H NpeldoTBpaina -
eTcq Bboilafanue (crnofidaHue) WMOHKH U3 OTBEPCTHSA B I )0
Hecce noluMepHu3alHy Kiled.

5.5. OrpepcTug oA IWIOHKUM PeKOMEHLYeTGd CBEepldTh
H3HYTpH KOPOOKH [PH YCHISHHUHU IIPOJEeTHOC CTpPpOeHHd,
CMOHTHUPOBAHHOIO H3 KOpoGuaTbix OIOKOB.

B creHkax OTBepCTHd CBepndT, KakKk Npaswio, ¢ Hog -
MocTelt (puc.5), pacnupas CTaAHOK WITAaHTOMR (npunaerca x
CTAHKY) B NPOTHUBONONOXHYI CTEHKY.

MoxXHO HMCHONBL3OBaTL ANd 2THUX Uejlell CIEHUHANBbHY O
Wranry, peAnoxeHny CO03A0OPHHM, KoTopasd KPenuTcC g
K CBOpIIHIIGHOMY CTAaHKy M pacnupaeTcd B HOTONok (Bepx-
HIOIO IIJIUTY ); UITAHTA OAHOBPEMEHHO CJYXUT [UId HepeMe ~
Ienus [0 Hell cBepnmiibLHOTO arperara (cM.puc.5), w9to
HO B0 OT OTKA3AThCd OT NMPHMEHEOHHg MOAMOCTed U TeM
Cavipint B 2-3 pasa yBeIIMYHMTb TeMIUbl CBeplleHHd OTBEpC —
TU " B CTCHKAax.

5.6. Pexomenayercda NpM CBepleHUM OTBEPCTHR B CTOH-
K. ilaugHarth paboTry cBepxy, HOCIeAoBAaTelbHO OUY C k L s
C "OHOK BHH3, UYTO OACT BO3MOXHOCTL OTKA3a4ThCS OT OYH-
¢ 'K OTBeOPCTHH, Tak Kak obpasopaBuimecsd IpU ¢ pBepiloiiny
25
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KpPOIIKhk BBIMBbIBAIOTCH M3 OTBEpPCTHdA BOAOI, NooaBaeMoi B
KOPOHKY OJIg ee oXJaXNeHud, a IIpU CBepPIeHHHU Clledyiole-
ro OTBEpPCTHS B paHee INPOCBep/IeHHOE OHH He NonanaioT.
5.7. [lpu BKIeHMBaAHHM IINOHOK, €C/IM OTBEPCTHe Npo -
CBep/leHO HACKBO3b, HCHOJBI3YIOT Kilel ¢ THKCOTPOIHOH Ao-
6aBKOil, KOTOpPbI HAHOCHAT KECTKHM epuoM HuIu GaHHH -
koM. [IpeABapuTelbHO Ha ONHH KOHeNl WINOHKH IIpUBapHBa-
I0T HeOGOoNbIWOH OTPe30K apMaTypHOH cTanu AuaMeTpoM 6-
10 MM, 3a KOTOpBIH NOBOpadYuBalOT IWIOHKY [pH BKJIEHBa -
HUH; KpOMe TOTr0o, OTPe30K apMaTypbl He HO3BO/geT IUNOH-
Ke BbIIACTb M3 OTBEpPCTHs B IpollecCe MOIMMEepH3 aluuu
Kiled. Ecnu oTBepcTHe mpocBepieHO He HaA BCIO TOJNMHMHY
2J1eMeHT4a, TO Iocle I'PYHTOBKH OTBEepCTHd B Hero 3alMm -~
BaAlOT kJieli ©6e3 HaNOJHATens Wi C HeboJpwuM €ero KOJH-
gectBoM (10 100 mac.u.); aTHM Xe KileeM OB6MasbBamoT
IWITOHKY ¥ BCTaBigioT B OTBEpCTHe, MOBOpayuBag BOKPYT

ocH.

Punc.5.Cxema ceep-
JIeHUd OTBepCTHil B
pebpax Ganku: a -
CBepiieHMe c moa-
MocTe#; 6 - c HC -
HONb30BAHUEM
mraHrE Cooanop-
HuK; 1 - pebpo;

2 - CBepIMNLHBEIR
CTaHOK; 3 - pac-
MOopHasi WTaHra;

4 - cTaHMHA CTaH-
Ka; 5 -~ NOAMOCTH;
6 - wranra-yoJanHu-
Tellb; 7 — JeCcTHHIA

27



llinosky BCTABAAIT C HEKOTOPLIM YyCWIHEeM, Heo6Xonmn-
MbIM LIS BHIAABJAMBAHMS H3JIHUIKOB KJleg M3 OTBEpCTHA.

5.8. TexHomorug yCTAHOBKH KOHCTPYKTHMBHBIX IINOHO K,
OTAKMYaKmadgcysd OT TEeXHOJIOTHH BKIEHBAHUG WIOHOK, Npe -
nycMaTpuBaeT cleaymwilee:

OTBEpPCTUd MNOA WIOHKY HE TPYHTYIOT, HO IpPH HeoOBXOo -
OMMOCTH OYMIIAIOT OT XpolleK, 0Opa3oBaBIIMXCS IIpH CBep-
JIeHHUH;

Nnoclie OTBepxAeHHd Klleg YNIOTHEHHd, BBeAEeHHOTO B
CTBIK WIH TpeLKHY, YCTPaHgIOT OTNEe/bHbie HEeMIOTHOCTH,
C 2TOf Hlelbid B HUXHEe OTBepPCTHE [Uld HMINOHKK 3alliBa-—
10T knell (mpu 3a30pe B CThIKe HIM TpellHHe paCKpPLITHEM
or 0,3 1o 1 MM IDpUMeHHAIOT Kieil 6e3 HANONHUTENd; N pPH
3a3ope Gonee 1 MM -~ Kile#l ¢ HeOONBIINM KOJIHYECTBOM
(no 100 mac.u.) HanonHuTenﬂ). [To Mepe 3anonHeHug Kie-
eM 3a30pa HMIM TpellWHbl, PACMONIOXEeHHBIX HHXe OTBepC -
THd, KJeli NoluBalT B OTBepCcTHe N0 Bepxa. 3aTeM B OT-
BepcTHe C KileeM BcTapadloT (BkneuBaioT) wnomky. Iloc -
e YCTAHOBKM WIIOHKK 3aliUBAOT KJ/€eM PpacHolio X e HHLI &
Bpllle OTBEPCTHUH M BCe OllepallMy MO IANOJIHEHHID KlieeM
3a30pOB [IOBTOPSIOT.

5.9. Ycunenue ropH3OHTAlBLHBLIX TPEUIMH B KOHCTPYKLUHUH
WIH CTHIKAX BEPXHUX HIH HHXHHX AT HeOOXOOAHMMO IpH-
MeHATh Cledylie NpPHeMbl.

Cpepliedue, O4YHCTKA OTBEpPCTHH M YMIOTHEHHE CTHIKOB
HOMXHBI MPOK3BOAUTLCH TAaK Xe, Kak M IpH NOATOTOBKE K
YCHIIEHHIO CTHIKOB M TpelMH B CTeHKe KOHCTpykuuu. [lpu
3AalOIHEHUM 3a30pOB H YCTAHOBKE UWITOHOK HAWMIEXHT Py —
KOBOACTBOBATKLCH ClleAy OLKM,

Ecnn ycunenue cThikoB, paGoTaiowux HA HOPMAIL H bl €
CH/Bl, MPOBOAUTCH 3MMOK, TO IO TEXHOJIOTHUH, NPUBEACH -
HOM BBIlE, B MeCTax pAaCIOJOXGHHUS KaHalOB YCTAaHaBIHBa-~
0T (BX/IeMBawT) MeTalliHieCcKHe HIH yCTPauBAalOT MOJHMEp
Hble I[UITOHKH, KOTOphle MOTOBAT 3apaHee Ipd INOJOXKHTENIb —
HbIX TeMilepaTypax, a HelJIOTHOCTH B CThiKaXx WIH TpPelHx —
HLl MEeXOY KaHalaMK 3AaloJIHgIOT KileeM yYepe3 OTBepCTHd,
npelHadHaYyeHHble AN YCTAHOBKH KOHCTPYKTHUBHBIX WINOHOK,
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B cnyuae BhIIONHeHHs pabGoT MNPH MOJMOXKHUTENBHBIX TeM-
mepaTypax B MeCTaX pAacllO/IOXEHHd KaHajlOB PeKOMEeHNy -
eTcs yCTpaKBaTh WNOHKHM M3 MNONKMepHbIX MaTepuanos. C
9TO# Lelbl0 TPEIlHHY HWIHM 3a30p, PAaCIOIOXeHHbIe BHYT pH
OTBepCTHs, 3alellFBalOT KileeM C THKCOTpomnHo# no6aexoit.
[locnne oTBepxOeHUd Kileg OTBEePCTHE TI'PYHTYWT M 3aroj -
HAIOT NOAUMepOeTOHOM.

HennoTHOCTH M TpeiuHy, pacHOOMeHHble MexAy Xa-
HallaMi, WIM TPeWUHY B KOHCTPYKUHH IanONHAKT HYepea
OTBEpCTHs, NMpefHa3HAUYeHHLIe WIS YyCTAHOBKHM KOHCTPYKTHB-
HpIX WINOHOK. Kinel 6e3 HaNoONHUTeNs WIH C HaNOJHUTeIeM
(cM.n.5.8) sanupaioT N0 HpelelILHOTO 3ANOMHEHHsd HelIoT-
HOCTell M OTBepCTHil Mg WHNOHOK (B OTBEpCTHAX MIH WHO-
HOK B IIpolecce 3aNofiHeHUd HemJIOTHOCTel CThiKa WIK Tpe-
ImAHBl 06pasyeTcs IWIIOHKA H3 Kiled).

5.10. TpewMHpl X HEMIOTHOCTH B CTBIKAX PAaCKpPBLITH €M
Menee 0,3 MM 3adenniBaloT cornacHo “PexoMenfaunudam Io
BOCCTAHOB/IEHHIO MOHOJMTHOCTH OeTOHHEIX H Xelle300eTOoH-
HbLIX KOHCTPYKLIMH NyTeM HHbENMpPOBaHMH IOIMMEPHBIX CO -
craeos” (IUHUHC. M., 1970).

5.11., Ycunende CTHIKOB GeTOHHPOBAHMEM [IOIOIHUTEIb-
HBEIX Xe1e300eTOHHBIX 3JIeMEHTOB BKIlOYaeT:

CBepileHHe OTBepCTHii B 6eTOHe ocCiablieHHON KOHCTpPYK-
uu Ha TaybuHy, ompedeneHHylo pacueToM (cM.pasn.3);

NPOOYBKY CXKATHIM BO3AYXOM M I'PYHTOBaHHE BLICBEp -
JIEHHBIX OTBEpPCTHIl;

3anojHeHHe OTBEPCTHHl SIOKCHAHBIM KileeM;

YCTaHOBKY WTHIpe# B OTBEPCTHS;

BbLIAEPXKKY Ha BpeMs OTBEpXHEeHHd Kiesd B OTBEPCTHHX;

yCTaHOBKY apMaTypbl B onanyOkum OeToHa yCHileHMd;

cMa3Ky MOBEePXHOCTU GeToHa OCNaGneHHOW KOHCTPYKUHUR,
KOHTaKTHpyollel ¢ 6eTOHOM YCHWIIeHHd, SNOKCHAHBIM KileeMm
(nonyckaercs BBIMONHSTL ycuineHHe Ge3 2TOl omepauun);
ykianky 6GeToHa ycuieHHud (aTy omepauuio ciedyeT ocy-
WEeCTB/IAThL B IEpUOA MeXAY TEeXHOJNOTHYeCKO# M adre3HoH-
HON XH3HECMOCOOHOCTHLIO Kiled Ha MOBEPXHOCTH ociabien —
HO¥ KOHCTPYKUHH);
pa3bopKy onany6ku OeToHa yCHIeHHd. 29



6. Kourponb Kauectsa
H NPaBWia MNPHEMKH KOHCTPYKUMA yCHAeHHS

6.1. donxnoe xadecTBO paGOT rapaHTHPOBaHO MpPH CO-
6nonedun Tpebopanuii HacTOAMMX “MeTOMNYECKHX peKo -~
meHnammin”, coorpercreyiomux I'OCTos, "TexHHYECKHX yKa
sanuit” BCH 98-74, a Takxe Npd TOYHOM coblionde H H H
TEeXHOJIOT'HH BKJIEHBAaHH{ WITOHOK.

KayecTBO BHIIONHEeHHH paboT AONycKaeTcs KOHTPOJIUPO~
BATh KaK BM3yalbHO, TAK M IIPU HCHBITAHMM KOHTPOJBH blX
0o6pa3noB, a TakXe OCMOTDPOM K HUCIBLITaHMeM KepHOB, Bbi-
CBEeplIeHHbIX B MeCTe CThIKa,

6.2. CTBIK OCMaTpHBAIOT Ccpady Xe NOocle BKIeHBaAHUY
IWITOHOK HAU wTeipeit., OCMOTP HPOBOAHMT JIMLUO, OTBETCTBEH-
HOe 3a BbLINOMHEHHe paboT MO YCHISHHIO.

Ycuneyne CTBIKOB MYyTeM YCTAHOBKH pPaCHYETHhIX UWITOHOK
CYMTAeTCs BLINOJHEHHBIM KAueCTBEHHO, €CJIM HO BCeMy Ie-
pUMeTpy WIOHKH MMeeTCd BalluK, oOpasoBaHHbIil BBEIAABIEH
HLIM M3 OTBEPCTHUY KIeeM.

6.3. Kourponb kadyecTtea padoT MO YCHICHHIO CTBHIKOB,
BLIIIOJIHEHHBIX NYTEM YCTAHOBKHM KOHCTDYKTHRHIIX IO HOK
C 3anollHeHHeM HenmoTHocTeld (TpemuH) KICeM, OCYIecT-
naeTca nyrem orbopa 2-3 kepHOB Ha CcTHiKk (TpewHHY).
CThIK CYHTAETCH BBIUIOIHEHHBIM Ka4eCTBEHHO, eCld OCMOTP
KepHa CBHOeTelhCTBYeT 06 OoTcyTcTBMH nycroT. Eciu no-
SBW/IMCh COMHEHHS B KA4eCTBEHHOM BLIIOIHCHUM paborT
(kneit Markmuii, KMeeTCg MHOTO OTHeNLILIX HeOOJILIUX pa—
KOB¥MH), TO KEPHbI HCHBITHIBAIOT HA NPOYHOCTh.

6.4. KauecTBO NpUrOTOBNEHHOTO Kilesi KOHTPOJHPY 10 T
NYTEeM CK/IeMBAHHY KOHTPONBLHBIX 06pa3noB M UCHBITAHUS MX
Ha NPOYHOCTH.

KoHcTpykuug oOpa3suoB M MeTOAMKa MX HCObITAHHd MTPH-
Benensl B "Texuuuyeckux ykasanuax” BCH 98-74.
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6.5. PeayabraTrl npoBepkK KauecTsa pabOThbl MOMKHEI
3aHOCHTBCH B XKypHAall IIPOM3BOACTBA paboT.

[IpueMka BBLINOIHEHHO! KOHCTPYKUHH ycuineHHsg odbopm -
AseTcd AaKTOM, B KOTOPOM NpHBOAAT CBEeACHHMA!

O KOHCTPYKIUHMH YyCH/ICHHS U e€e COOTBETCTBHH IPOEKTY
(ueprexy);

0 crnocofax BBHINOJHEHHs KOHCTpPyKuus ycuienus (mare-
prajll ¥ TEeXHOJOT'Mg I'epMeTH3alMH CThIKA, MeCTO paciojo-
XeHHUg M KOJIIMYeCTBO NPOCBEPIEHHbIX OTBEPCTHH, X OHa -
MeTp, MaTepHal M TeXHOJIOTHd 3aloJIHeHHsd HeNNOTHOCT e #
M OTBepCTHMH MOA WHIOHKH);

0 TeMmIepaType BO3AyXa M NMOTOAHBIX YCIOBHLX;

O pe3ynbTaTax OCMOTpA BLINOIHEHHO! KOHCTPYKUHH yCH~
JIeHHs] ¥ HCIbITaHHMA KOHTPOJILHBIX 06pas’unos.

7. Buinucka H3 ykasaHWR O TexHHKe G€30MaCHOCTH
npu pa6oTe C  SMOKCHAHLIMH  KJEAMH

T7.1. [Ipy BpmonHenum paboTel IO YCHIEHHUIO KOHCTPYK —
uuil, CBA3aHHO# C NPHUIrOTOBNEHHEM Kiled, BKIIGHBAHHEM
WIOHOK WIN WThIpel, 3aloiiHeHHeM HemIOTHOCTeH, TpelmuH
H 3a30pOB KileeM, ciaelyeT cobmonath ofmue mpaBmila TeXx
pukn 6esomacuwoctn (FTOCT 12.3.002-75, 'OCT 12.3.005-75,
BCH 98-74 u apyrue neiicTsylomne HOPMATHBHbIE OOKYMEH-
ThBI),

7.2. Paboune, saHareie Ha paboTax C 3MNOKCHAHBIM Kile-
eM, NOMXKHBI cOBIIoOnaThL AOMONHHTenbHbe (6omee crporue)
TpebopaHus TexHHKH GesomacHocTu (”[lpaBmia TeXHUKH
6e30MaCHOCTH HpH CTPOHTENLCTBE, PEMOHTE H CONepXaHUH
aBToMOGHNBHLIX Aopor”, M., 1978).

7.3. [lepen szaurcieHueM Ha paboTy pabouyme MOJIX H bl
NPORTH chelHanbHble OOydyeHMe ¥ HHCTPYKTaX, a TakKxXe
MEeNUUHHCKUH OCMOTD.

B npouecce paboT AOMKEH NMPOBOAMTLCH CIIelHalb H bl i
MeRMUUHCKMHA HaOsop.
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B cocraB MeaHUMHCKOH KOMMCCHH IIPDH DpPOBEAEHMH pe-
I'ylIgpHbIX OCMOTPOB MOJIXKHBI BXOAUTHL OTOJNIAPUHTONOI H
AepMaTolor,

7.4. Jlnua ¢ MNOBHIIEHHON YYBCTBUTEIBLHOCTBLIO K Belle-
CTBaM C CEHCHUOUNUSUDPYIOMWEME CBOHCTBAMU (STOKCHAHEBIE
CMOILI) K pafoTe C 3THMH BelleCTBAMH He OONycKaKwTCd,

7.5. [Ipn momanaHuu 3MNOKCHAHBIX CMOJl Ha KOXY WIH B
riaza HeO6XOAUMO NPOMBITH KOXY BONOH C MBUIOM, a TUla-
3a - BOOOH KM QUBUONOTHUYECKHM pPACTBOPOM, IOcae 4Yero
oBbpaTUThCAd X Bpauy.

B ciiygae mioxoro caMOuYyBCTBHS BO BpeMsa DPa6oThl
UK TOC/le Hee, a TAaKXe MpH MOgBJIeHUM OTeYHOCTH BO —
Kpyr* T7a3 Halo HeMellleHHO of6paruThcd K Bpady.

7.6. Hug nun, paboranmux exelAHeBHO C INOJMMEpHH -
MUY MaTepdanamu, yCTaHaplinBaeTcd 7-4acoBoit pabowu u #
oeHb, NpPeldoCTaBNdIOTCd HONOJHUTENbHbBIH OTOYCK M MOJO =
KO B kKoaudecTtBe 0,5 71 B OeHb.

7.7. BcnomorarenpHoie u GObITOBBI@ MOMEINEHHS AOJHKHBI
COOTBETCTBOBAThH TpeboBaHMAM NOXapHOl 6e30macHOCTH B
coorsercTBuu ¢ JOCT 12,1.004-76 m ObiTh OCHaWleHbl MO-
xapHoi texHukoit no 'OCT 12.4.003-75.

7.8. Ecin nponurto naxe ueboabiioe KOAH4WeCTBO OTBEep-
auTens, HeOOXONUMO HeMe[dJIeHHO 3acChilaThb 2TO MecToO
onunKamMiu, CMOYEHHbLIMHU KOpOCHHOM, 3ateM obpabo T aThm
10%-H0i cepHON KMUCIOTOH M obga3aTensbHO IPOMBITHL BOMOI.

Berows ¥ npouni 3arpa3HeHHbLIE MycOp HAOIeXHT CO-—
fupaTe B CllelHallLHOEe BeAPO ¥ BHIHOCHTH B ¥elle3d H bl #
AUK BHC IIOMELIeHHs WU 3aKalblBaTh B OTBEAEHHOM MeC-
Te.

7.9, llpu pobutonHesun paboT, CBA3aHHLIX C NIPHMeEeHeHU-
eM SNOKCHAHBIX COCT1AROB, HEOOXONHMMO cobmonaTh MEphl
MO COXPaHEeHHIO B UYUCTOTP OKpyXawlieil cpeln.

7.10. OrBeTCTBEHHOCTHL 3a COOMONEeHHEe MPABHI TEXHU-
ki BeromacHocTU 1IpH paboTe C NOMUMEPHBIMF MaTepHaia-
MU U IPOTHUBONOXAPHLIX Mep HeCyT HelOoCpedACTBEeHHbI# uc—
IHOJHUTEeNb, PYKOBOOAUTENbL NPOM3BOACTBA U HUHXEHEp IO TexX
HilKe Oe30I1acHOCTH.
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[Mpunoxenune 1

[TPUMEP PACHETA W KOHCTPYWUPOBAHHWA CTLIKA,
YCUJEHHOIO HWIMOHKAMHU

XKenezsobeTonHas npedBapuUTeNbHO HanpsKenHasa Cank a
IPOJIETHOTO CTpPOeHHd ANHAONH 63 M HMMeeT NedheKTHBIR Kile-
eHbllt cThik., Banka kopo6yatoro ceuedus (cm.puc.l); BbI-
cora ee 3,2 M; rTonuuHa cteHok 0,3 M, HMmxHeilt naUTH -~
0.4 M, Bepxueit - 0,25 M. Knacc 6betoHa npoleTHOTO
ctrpoenna B40, mnonmepeyHas cuila B CTHKE 5 MH,
o6xartue (or nyukop) B Bepxuelt mnure 10 MIla, B Hux -
Heit - 2 MIla.

[lo BepxHell mIuTe MMeeM pacKpbiTHe CThiKa (HemmoT -~
HOCTH) OO 2 MM, B CTbhIKe CTEeHKH ~ HEKAYEeCTBEHHO Bbl=~
NONMHEHHBIH Knel.

KepHbl, BrICBep/leHHBIE U3 CTEHKH, NOKasanud NpH HC -
NBITAHUHK Ha cped npouHocTs 1,6 MIla.

OnpenensieM HeECYHyIO CIHOCOOHOCTHL CThIK& NO IOIepew

HOi cuie no ¢opmyne (1) HacTogmux “MeTONHYECKHX pe-
KOMeHOauun":

G.é msh ﬂ} Md,

msh# 1‘0,

JJ; =0,47,
Q= 1,0-047-192) 5 5.0,3=2,69 MH.

Chpuramwoliiee ycuiue, KOTOPOe HeO(GXOAUMO nepenaThb
wnoskamu, @,y =5-2,69=2,31 MH,

raoe
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[IpursuMaeM mnouku AuameTrpoMm 60 MM.
Ycunue, npuxongqueecd Ha OAHY NINOHKY, OonpenenseM

no dopmyne (2):

_ B .
N=3-BRg eoc ?

RG,Boc= 13,5 W, Rgy =13,5:1,5-1,25 = 30 Mlla;
N =% .0,3-30-0,27 MH.

KonuyecTBO WIOHOK, KOTOpHIEe HEOGXOAMMO YCTAHOBHTH
B CTHIKE,

231
ﬂ—0'27 ~8.

MuHMMAaNBLHOE pacCTOsSIHME MeXAy UWINOHKaMH onpenels-
eM no gopmyne (3):

N 0,27 _
h =mm 0,15 M,

OnpenenuMm pacyeTHOE ycvmneGCKanbmaHnﬂ:
Rgept= 0,1+20-1,12+ (1 + g7)= 5,97 MIla.

Ha kaxnooi credke ycTaHaBIHBaeM IO YeThipe WNOHKH.

BepxHO©O ¥ HHXHIOK WIOHKH yCTaHaBlI@BaeM Ha pac -
croauuu 30CM OT NMOBepXHOCTH MINUT (MUHHMAalbLHOE pac —
CTOSIHHEe OT MNOBEPXHOCTH IJIMT, A€ MOXMHO NpPOCBEpPN UTHh
OTBEpPCTHE NON IWNOHKY CBEepiMIbLHBIM CTAHKOM).

Hng onpegerteHuqd pacCTOdHHa MeXAy WNOHKaMM H3 3Haye-
HHY BbHICOTHI OalIK¥ BbIYMTaeM 3HaYeHHe TOJIIMHLI INUT M MH =
HUMAJILHEIE DACCTO{IHHS OT IIOBEepPXHOCTH HOMJUT A0 Kpaii HU X
IIITOHOK

h=820-25-40-2-80=195cnm; h =195 =g5cm.
3

OnruManbHOEe pacCTOsSIHHe MexAy wiIoHkaM# 65 cMm.
Hecywyic crnocoOHOCTH CThiIKA BepXHeR [IUTHI BOCCTA —
HaBliHBaeM IIyTeM 3alOlIHeHUd 3a30pa 3MOKCHUAHBIM KileeM,

a4 B MecTax pPAacloOlIOXEeHHd KaHalloB yCTpaupaeM IIoluMep-
Hbie UIIIOHKH,
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B Bepxue#t naute MMeeM kanansl nuametpoMm 90 MM,
pacnosioxenHbie Ha pacctogHuu 120 MM apyr oT Apyra
(cM.puc.l u 8 DamHBIX “MeTOANYECKUX pekOMeHAaumi”).

HopMmanpHoe cxuMawilee HanpsxeHHe, OeficTByiomee B
MecTe pacloiOXeHHsd KaHaloB B BepxHe#d mnure, 10 Mlla.

Hnuua 30HBI Nepefayu YCHIHUs

€=12.5.2=120 cm.
[Inomanr 30HBl mepelayW YCHIHd 3a BbIYETOM Inloma -
ou ocnablieHHs KaHalnamMmu 2
_ GD* . n3.14°9%_ 2 _
R o~ 120 - 25-2 -5 4T =12025-2:5 =7 ——=2364 cm
=0,236 M2,
Ycunnune, npuxongiieecd Ha 3Ty 30HY,
N'= Gy, Fg n,= 100,236 =2,36 MH.

[Ipy konmuecrBe kavanos, paBHoM 10, MOXHO YCTaHO -
BATb MExXAy KaHajlaMH MHHEMANbHO BOCEMb IIMOHOK, Max-
CUMAalbHO ABeHanuaTh (IO OBe IWNOHKH CIpaBa H clieBa OT
KpallHEX KaHaloB).

[Ipn ycTaHOBKe BOCHLMH IMIIOHOK N =_2#-= 0,3 MH,

B cnyyae ycTaHOBKM WNMOHOK AnaMetrpoM 60 mm (nmo
aHAJIOTHY CO IWIOHKAMH CTEHKH) ycuilde, NMPHXOAgul e eC d
Ha WIOHKY, onpedenaeM no ¢opmyrne (4):

N'=0,06-0,25-30=0,45 MH.

CnenopaTenbHo, IPHHEMAaEM BOCEMb IUMOHOK AHAMET -
poMm B0 MM, BbUIOJHEeHHBIX M3 SMOKCHAHOTO kileg (nonumep-
GeToHa).

Merannuyeckue WIMOHKH Ha NPOYHOCTH He IpoBepgeM
(cm.1.3.8).

[TonumepbeToHHBIE WINOHKH TOXEe He IpoBepAeM Ha Npoy-
HOCTb, TAK KakK IIpH pacdeTe IWIOHKH HA CMATHEe RB,Eoc =
=830 MIlla, 4yTO 3HAYHATENBLHO MEHbIIe PacyeTHOTO yC HIHUg
nonumepberona (cm.m.4.5).

Texnonorus paboT no ycTpoicTBY IWINOHOK INpUBeAEHa
B pa3n.5 Hacrogmux “MeTonuyeckux pekKoOMeHOanuun”,



Ipunoxenue 2

I[MPUMEPBl PACHETA KJIEEWITHIPEBOIO CTBIKA
MEXNY BETOHOM OCJ/IABJIEHHON KOHCTPYKUHWU
H BETOHOM YCW/IEHUA

[Ipumep 1. PaccMOTpHM ycHleHHe KIEE€HOI'O CThHIKA
COCTAaBHOTO MO AJINHEe MPOJIeTHOTO CTpoeHMs Xxene306eToH-
Horo mocTta {(puc.l maHHOrO npunoxXeHHs). KneeHbiil CTHIK
B 30He HMXKHell NIUTHl MMeeT HEINIOTHOCTH, He IOARAKw -
mHEecs MHBbEUMPOBAHMIO, Iulomankio Ao 50% mnomand HEX -
He#t nnurei. Beron ycunenus xnacca B50 coenunen ¢ 6e-
TOHOM OclablleHHO# KOHCTpPYKUHH WTHIPAMH, BKII€EHH bl M H
B GeToH ocnabnenHo# KOHCTPYKUHME; CONpHKAacalomuecs I0-
BEPXHOCTH CKII€eHHI.

HopMmarupHbIie B pacuyeTHble ycunusi, AeficTBylomue B
KNeeulThpeBOM CTHIKE, ONpefengeM MeTONOM CeHeHM#t u3
yC/IOBHSI DABHOBECHS OTCeYeHHONW dacTu Gerona ycuneHus
(puc.2 naumHOro npmnoxeHus). 3Hag MIOWAaAbL OCHIAabIEH H g
CTBHIKA HHKHeH HNauTe, 6eTOH ycHileHMa OydeM pacCyuTh -
BATh Ha IOJIOBUHY YCMIMHA, KOTOphie OOKHa BOCIPHHHMATE
HUXKHGIG IuTa 6alnkym B ynpyroi craiuM M npeflelbHOM CO-
CTOYHUHA.

HopmaTupHpie yCHA¥g:

Np=0,56hGy, =0,5+4,4+0,30,5+ (20+20- %) -108-10-3 =
= 12540 xH;
Mn=12540 - 0,15 = 1881xH - m.
PacuerHble yCHIUd: 3
N,=0,58hRg =0,5:4,4-0,3-25-105. 10~
M.= 16500 - 0,15 = 2475 xH-m.

= 16500 xH;

PacuyeT npouyHOCTM Ha AeiicTBHe M3rubamoinux
ycunui

OnpefenuM HOpMalbHbIE HANPSXEHUd, NelCcTBYOUIHE B
HJIOCKOCTH KiIeelIThpenpro cTeika (mmockocte aBecd na
pHC.2 RAHHOT'O IPHIOKEHHS):
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M -3
_+Mc_ 2475 .5.1073-t0,9 MIla.
Ge=tw=t3g.572 0!

36

13 x30

Puc.1. Cxema ycunenns muxuelt mmurh Gankm
COCTAaBHOT'O IO AJIMHE IpoOJIETHOTO CTPOEeHHd B
30He NedpeKTHOTO CThiKa: 1 — GeTOH YCHIIEHHS;
2 - WTHpH AxaMerpoM 16 MM H3 apmarypHO#
cranu ki, A-lll; 8 - nebekTHBI# CTBHIK
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Tak xax MakCHMalbHEIe pACTATHBAKIME HAaNPSXeH ¥ g
He TpEeBBIWAT pacdeTHLIX (Rs,t’—* 1,4 Mlla), To pacuerT
CTHIK& Ha AeficTBHe H3rumbapmero MOMEHTa B COOTBETCT —
BUK ¢ 1.3.19 MoxeT OLITHL H&Q 5TOM 34KOHYEH,

Pacyer npouynocTH Ha ReHCTBHe COBHIalOMHUX
ycunui
Ha cnoeuramomue ycwins cxaras 4YacThb KIEeWTHIPEBOTO
CTHIK& ¥ CPABHHTeNbLHO T'uHbxue WTHPH paboTaoT B pasnme-
HO# CTemeHHW, MOSTOMY B pacyeTax Ha COBMI' LeNeco0B -
pa3Ho yuureiBaTh (B 3amac IPOYHOCTH) TONBKO CXaTy o
30HY cTeika. Torma B coorsercTBHX Cc 1.3.15

Fy = Ne =16500>0,1-25 (1+1,5 23%2) 3,8.0,5-2,1-103 =
= 11507 «H.

T axk KAaK BBIYHCJIeHHad cABurampumag cuia npeppimasTt
pPEeakTHBHYIO, BLI3BAHHYIO CHIAMH aATe3HH, HYXHO YBelH -
'-IHT)b nnuny 6eTOHa yCH/eHMS N0 3 M B KaXAYylo CTOPOHY

a

vk BB PN BRI Fuc.2.Cxemn K

ongeuenel{mo YCH-
nuy, OeicTBYOMAX

B KJ/IeelITbIpeBOM

2 3 4
CTBIKEe: a - yCHIIHud,
aelcreypomne Ha
OTCEeYeHHYI0 IO

300

NeheKTHOMY CTHIKY

yacTe bankn; 6 -

ycunud, noeicTsyio-

llMe HA OTCEYEeH =
Rg*25MNa Gg#20MMa yyio yacThL OeTOHA
5) ycuiienug; 1 - Ge-

TOH YCHIIGHHS; 2 =~

nedeKTHBIA CTHIK;
3,4 - sniopel HOp=
, A ooy MallbHbIX HalpsXe-
S o e Huf B MpenenHOM
b COCTOGHHM IO
NPOYHOCTH H YIpy-
roi jTamm paboTer
abcd ~ nnockocTs
yacTn (monoBuns)
KeelThpeBoro
CTbIKa

165

TR
B Y e o T AT BN
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oT cToika. KomnyecTBO wmToipe#t B rnyGUHY BKI/IeHBaHHG HX
IpUHHEMAIOT B COOTBETCTBMHM c 1,3.19.

[Tpumep 2. PaccMoTpuM ycuileHne K/1€eHOT'O CTHIKA,
BHIOJIHEHHOT'O TakUM Xe o6pa3oM, KaKk ONHCAaHO B IIpHMe-
pe 1, HO conpHkacapmyuecsd MNOBepXHOCTH OETOHOB ycuile -
HM]I K ocliabneHHO# KOHCTPYKUHMH He ckileeHrl. B asToM
cilyyae CABHrapIl¥e YCHINd OOMXHBI ObITb BOCHPHHLATH
wThipgMH, [IpHEMaeM WTHIPE B3 apMmarypsl Kinacca A-lll
aameTrpoM 25 MM, BKIleeHHBIe B 0eTOoH ociiabGlieHHOW KOH=-
CTpyKuHM Ha raybuuy 25 cM.

Ycunng, neficTByolmHe B KI€EWITHPEBOM CThIKe, GyamyT
TaKMMH Xe, KaKk B npumepe 1.

Pacyer npoyHocTH Ha neiicTBHe CABMIaloOIIHX
ycunui

OnpenenuMm 3HaYeHHe CABHrammed CHIbl, BOCIDHHEMAaE-
MOA OAHMM LITHIPpEM, B COOTBeTCTBHM c I.3.20:

S $0,575~0,025-0,25-13,5-1,5-1,4-106-10‘3= 102 xH;
sh50,63-0§0252-350-106-10‘3= 138 kH;
8'€20,15%:1,4-106.10-3=63 xH.
h Hasnauus paccTogHHe MeXNy KPaiHMM paaoM UThHIp e i
X KpoMKOi GeToHa ycunenua pasusiM 0,225 M BMecTo 015M,
BBHIYHMCIIHM HeOGXONMMOe KOJNMYECTBO WTBIPEl ANd BOCHpPHA-
THg CABHTaKmel CWIbl Ha Kaxno# nmonosuHe (pasafeneHHOH
nDepeKTHBIM CTHIKOM) GeTOHA YCHIEHHS:

n =§—°=—1§1§0QQO— = 162 wrT.

[Nparaumaem o6m§e xonuygecTBO wmThIpe#t paBHbIM 330 wT,
pasMemas HX Ha paccToguuum 25 cm (22 pama nmo 15wr. B
pany) B 6eToHe ycunesHms AnuHOM 2,85 M B KaxAylo cTOpO-
HYy OT CTBhIKA.

Pacyer npoyHocTH Ha nelicTBHMe H3rubaomuX YCHINH Bbi
nojiugeM B coorsercteuy ¢ mn.3.20 n 3.16.

[IpunuMaeM: AMaMeTp OTBEpCTHHl NN BKIEHBAHHUS LITBI-
peit 80 MM; colepxaHhe OTBEpPAHTENd B COCTABE SIMOKCHA -
Horo kiedg - 15% Maccel CMOIBHL.
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Onpenenus koaddunuest mg4 =0,95 H BBIYHCIIHB
Y=1,5V 80.'1152..22'§) = 26,1, MOACYMTHIBAEM 3HadYeHHe KOah-

¢bunmeHnra mge:

N 300 - 26,1 _
846~ (0,95-0,014+0,01)1,96°10°

1,7.

[Ipunumaem mgue =1.

XapakTepuCTHKa CXaToi 30HbI OeTOHA paBHA:

w=0,85-0,008-25=0,65.

Briuvcnienue HanpdXeHHMH B WITHIPGAX OTCEYEHHOH HACTH
feTOHa yCHiIeHMd NpuUBedeHO B Tabnuue.

Homep psina h BricoTa L H00(W
(nauunas cuer v o ator 29 .‘;""_-4 GQL‘__“}_(fé 4),
or AOebhekTHOTO X . CM LY 1,
c'rbma[b) ) MIla
clmoo9 =72,5 26 0,81 350

10 47,5 26 0,19 186

11 22,5 26 -0,44 -350

BroiguciiseM BBICOTY CxaToil 30Hb 6OeToHA:

1-0,9-25-380 X -350-9-15-4,91~186-15-4,91+350-15-4,91=0;
X =25,7 cMm.

lpenenpuniii uarubapomuii MOMEHT, BOCHPHHHM a &M bl i

KJ/leeliThIPEBBIM CTHIKOM, DaBeH:

Mrpeq=1-0,9-25-106.3,8-0,257-2,596-103-350-10%.15-4,91x
x10~4.(0,25+0,5+0,75+1+1,25+1,5+1,75+2~2,25-2,5)- 10-3 =
= 46088 xH- M.

B nanHOoM cily4ae npelenbHbld M3rubammuii MOMEHT BbF
YUCJIeH OTHOCHTEebHO LEeHTpa TAXKECTH NepBOro psaAa WThi
peii, i3MeHeHHe MNONOXEeHMs 3TOl TOYKHM He NPHBOAHUT K H3-
MEeHEeHHMIO NpefellbHOTO MOMeHTa. Kak BuluM, pacueT H bl
H3ru6aouuil MOMEHT 3HAYUTelbHO MEHblle HpefellbHOTO:
M, =2475 << ane = 46088 xH: M,

B cooreercTtBUM C 1n.3.17 HeOoOXOAMMO OPOBEPUTH Ty —
6uny BKIeuBaHug wThbipeil. [ng aToOro BHIYMCINM HanpsXe-
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Hes B HepBoM (oT NedekTHOro CThIKA) pady WTbIpe# oOT
pacdyeTHOTo uarubamlero MOMEeHTa B NpPEANoJIoOXeHHH o6
ynpyro# cranum paGOTH KieewThpeBoro cTeika ( puc. 3
OAHHOT'O NPWIOXEHHZ)., BHICOTY cxaToil 30Hb GeroHa Ha-
XOOMM H3 paBeHCTBA CTaTHYeCKUX MOMEHTOB cCXaTo#d 30~
Hbl 6eTOHa M BCeX WTLIpE# OTHOCHTENBLHO HeHTpPalbHOH OCH:

2
%‘ "As(ho'x);

2
8800 l-%%%— 165-4,91 (1475- X );
X = 46,5 cM.
[IpuBeneHHbII MOMEHT HHEepLHH K/CEUTHIPEeBOr'O CTHIKA
paBeH:

U=—5;—5+ nAs(ho-x)z——-

. 3
- 2.8:0.465° ., 5.165-4,91 - 10-4(1,475-0,465)2=0,54 m*,

Hanpsxenud B mepeoMm p;my WTHpeil paBHBL:

M () _ )5 2475-103 .10-6 =

Gy =1 295 (hi—x)-5 2452 (2,725-0,465) - 106 =52 MIla.

Heobxonumaga riny6uHa BK/IeMBAHHG WTHIPeHd NPH CKalbl-
BAOUNX HANPSMEHUIX COCTAaBNIAeT:

2,52.52 3
4-25-20-0,73-0,71 > M

0 KOHTAKTy "ThIpb-Kieli-6eToH’ |, » 4_5"%2_05%-0'8'7 =10 cm.

Kax puammMm, Ha3HayeHHad paHee I1yOuHa BKIeMBA H U 4
WTeIpeil 25 cM BIOIHE OOCTATOYHA.

PacueT TpelHMHOCTOUKOCTH K/IEEUTLIPEBOI'O CThIKA Bbl=-
NojHgeM B cooTBeTCcTBHH Cc 1m.3.21.

Hanpaxenus B mnepBoM pday WThIpell OT HOPMATHBHO I'O
uarubapmero MoMeHTa

MO KOHTAKTy "WIThIpb—Kilei’ L z
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654

CTaBHT:

3
-51881-10% (2,725-0,465) - 1076 = 30 MITa.

PackpriTie TPelMHb B 30He NMEPBOro pafa wTeipeft co-

- 39 _
@, = (0,95 -0,014+0,01) - 357 = 0,008 <0,02 com.

285
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Puc. 3. Pacuernag
cxeMa X onpefaene—
HHUIO HaIpgXeHUH B
apMarype B yIpy -
ro#f craguu paboThI
ceyenud: 1 - nJjoc -
KOCTb OTCEYeHHO#R
YyacTH KileelThIpe —
Boro creika (@6cd);
2 - LeHTp TaXecTH
wTeipe#; 3 — UeHTp
TSXEeCTH [epBoro
pada uTHpei



Npunoxenne 3

TABJIMUA ¢YHKUHWN JIATTAACA

@(x)=7%r§:e‘ %zdt

P (x) X @ (X) X P (x)
0,0000 1,00 0,3413 2,00 | 0,4772
0,0199 1,05 0,3531 2,05 0,4798
0,0898 1,10 0,3643 2,10 0,4821
0,0596 1,15 0,3749 2,15 0,4842
0,0793 1,20 0,3849 2,20 0,4861
0,0987 1,25 0,3943 2,25 0,4878
0,1179 1,30 0,4032 2,30 0,4893
0,1368 1,35 0,4115 2,35 0,4906
0,1554 1,40 0,4192 2,40 0,4918
0,1736 1,45 0,4265 2,45 0,4929
0,1915 1,50 0,4332 2,50 0,4938
0,2088 1,55 0,4394 2,55 0,4946
0,2257 1,60 0,4452 2,60 0,4953
0,2421 1,65 0,4505 2,65 0,4960
0,2580 1,70 0,4554 2,70 0,4965
0,2734 1,75 0,4599 2,80 0,4974
0,2881 1,80 0,4641 2,90 0,4981
0,3023 1,85 0,4678 3,00 0,4986
0,3159 1,90 0,4713 3,50 0,4998
0,3289 1,95 0,4744 4,00 0,4999
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