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lMpeaucnosne

"*Meronudeckue pekKOMeHAAIMH MO NMPOEKTHPOBAHHIO H
CTPOHTENbCTBY CBAUHBIX HNPOTHROONOI3HEBLIX KOHCTPYKUHNA
Ha aBTOMOOHNBHBIX Aoporax” paspaboTaHkl Ha& OCHOBE aHa-
nu3a pe3ynbTaroB /1abopaTOpPHBIX H TEOPEeTHYeCKUX HCCHe-

nopannyi, npoeeneHsnix B Cowowanopuyy B nepuoa 1974 -
1975 rr., u oneiTa NPOSKTHPOBAHHS H CTPOHTENLCTBA CBAk-

HbIX IPOTHBOOIO/I3H2BBIX KOHCTPYKUHH, HakomileHHOro Kg-
eBckuM dunuanom Copoanopnpoexra.

“Meronnueckye peKOMeHOAUHH MNpeAHA3HAYEHb! A1 4
NPOSKTHBIX OpPraHH3aUH B KadeCcTBe MeTOAHYeCKOI'o Mnoco-
Ous Ipu NMPOSKTHPOBAHHHKH CBAaHLIX NPOTHBOONOA3IHEBLIX KOH-
CTPYKIII, BXOAGIIHX B KOMIVIEKC MEpPONPHSATHH 1o obecne-
YeHHIO YCTOUYHBOCTH 3eMJIGHOI'O HOJIOTHA& ABTOMOOHIIBH bI X
OOpOT, COOpYXAaeMor'o Ha CKIOHAX C pasnuvHofi CTeneHhbIO
YCTOWYHBOCTH,

“MeTronnueckue peKoMeHAAaNHH® COCTAaBHIH KAaHA.TEXH.
Hayk D.M.[Jo6poe, muxk.A.[l.AXCceHOB NpH Y9a4CTHH HHXe He-
pos C.H.Murypckoro u J1.B.I'punioka (Kueesckuii o¢unuan
Cowanopnpoexkra).

3ame4yanuss B NOXEeJNAaHHd NPOCHM HaNpaBiagaTh IO anpe-—
cy: 143900 Mockosckaa 06/., banaumxa-6, Coosnopann.



. Obwme nonoxeHus

1.1. Hactrosmue “MeToanueckne pekoMeHOANHH® pac -
NPpOCTPAHAIOTCHd Ha IpOeXTHpOBAHHE, CTPOHTENILCTBO H IIpK-
€MKY CBaiflHbIX NPOTHBOONO/I3HEe BbIX KOHCTPYKIHH, NpHMe -~
HaeMBIX ANlg obecneyeHnd yCTOHYHBOCTH 3eMIIFHOI'O MHO-
J1OTHA aBTOMOOHIIBHBLIX AOPOTr NpPH COOPYXEHHH HX B CIIOX-
HbIX HHXEHEepPHO~IeO/lIOrHYeCKHX YCJIOBHSIX ONOJ3HeBbIX pal
ouop Teppuropuu CCCP,

1.2, Cpafiible INpPOTHBOOION3HEeBble KOHCTPYKIHH Clefy-
eT IpOEeKTHpoOBaThb, KakK NIpaBW/io, B OABe CTafHH: TeXHH4Ye-
CKM# npoekT U paboOuHe HepTeXH.

Ha yuacrkax, roe skoHOMHuecKasi 30deKTUBHOCThL NpH-
MeHeHHq cBaWHbIX KOHCTPYKIHMH He BbLIAbIBAGT COMHE HH #
M YCTAHOBJIEeH lellecoobpasHbiif THII 3THX KOHCTpYKun#, a
TaKXe Ha apapuiiHbIX ydYacTKax AOopor, rae npuMeHe Hy e
cBaAlHBIX KOHCTpYKUMi{ onpapAbiBaeTcd OBICTPOTOHR /IHKBH-
nauuyd aBapUiAHOH CHTYyalUUH, AONYCKaeTCHd INPOeKTHPOBATH
IIpOTHBOONONI3HEeBble MepONpUaTHE B OAHY CTaAHI0 C pad-
paboTkKOil TexnHopabtodero lnpoexra.,

1.3. Ilpn npoekTHpoBanun CcBaAU#HBIX yAepXHBalO II H X
XOHCTPYKUu#t cneanyetr cobnmopares TpebopaHnsg K NpOeKTHO-
H3bICKaTelbCKUM padoram, COOTBEeTCTBYKIIHE AAaHHOH CTa-
nud npoekrupoBanug (cM,” Meroauveckue peXKOMEHOA I M H
10 INPOTHBOONOI3HEeBLIM MEpONPHATHAM Ha aBTOMOOGHAbLHBIX
noporax B ycnopugax Monnasckofi CCP", Cowapnopuuu.M.,
1975).

1,4. O6beM HHXEeHepPHO-TeONOrHYeCKUX HIbICKAHHH ANg
IpOeKTHPOBAHHA CBAWHHBIX NPOTHBOOMO/N3HEBLIX KOHCTPYK -
Il olnpene/igioT CcTanuey! NMpoeKTHPOBAHUY.,

1.5. llpu npoBeneHnu HHXeHepPHO-TeONIOrHYECKHX H3biC-
KaHuil Heo6xonumo cobnwnares rtpebopauusa CHull 1FA,B-69,
"PexomMennanuii no HHXeHEeDHO~TeONOrHYEeCKHM H3bICKAHU-
M B paiioHax paa3Butusa onon3se#t® (M,, 1969) u "Mero-

AKY€CKHX peKOMeHAAalWH MO TNPOTHBCONONA3HERbIM Meponph-
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gTHSIM 4a aBTOMOOHIBLHBLIX Aoporax B yciaopuax Monpap -
cxofi CCP",

1.6. PaassenouHsle ckBaXxHHbl cllefyeT 3arnybndarb HH~
e 30HBLI CKONbXEeHHA ONON3HA He MeHee 4YeM Ha 3-Owm, a
HA YYaCcTKax npeanonaraeMoro CrpoHTel/lLCrBa CBAKHH bI X
yRepXHBAaWIKUX KOHCTPYKUUNA YaCThb CKBAXHHNONXHa bbITh
aarnybieHa B KopeHHble WNK ycroluusbeie noponn Ha 10-
15 M.

'ny60oKkuX CKBaXHH NONXHO Hbith He MeHnHee 1/5 X
obmero 4ucina, ['ny6okue CKBaAXHHLI pacnolaraipT C yye-
TOM NpoBeaeHud Haubosiee NOINHOrO 06C/IeNOBaAHHd KOpeH-
HbIX HJAH YCTOHYMBLIX NMOpOA B 30HE B lelioM H OCODeHHOo
B 30HEe I[pearnoiaraeMoro paaMelweHuyg CBARHLIX KOHCTPYk
1078

B kaxnao#l npoGypeHHOH CKBAXUHE AONXHA ObITh YEeTKO
3abuKCHpOBaAHA NOBEepXHOCTL CKOAbLXeHHd. B npeme m a x
KOHTYpA NPOeKTHPYEMOT'0O pPOCTBEPKA AOGIXHO OBITbL HpOo~
OYpPeHO He MeHee TpeX CKBaXHH MO ero ocH,

1, 7. Ha ocHope noneBsIX H naboparopHbIX HCClIeaoBa-
HUE PHIHKO~MEXaHWYECKHX CBONCTB ONOJIHEeBLIX TpPYHT OB
NOMKHO ObITh COOPMHPOBAHO HYeTKoe IpeacCTaBl/KRHHE: O 3ep-
HOBOM COCTABEe TI'PYHTA, er'o XapaKTepHBbIX BJAXHOCT 1 X,
OOBEeMHO MACCe ¥ BJIaXHOCTH IpH eCTeCTBEHHOM J3alera-
HHH, NMPOYHOCTHBIX XApaKTepHCTHKAxX, OCOOeHHO O ANuTelbLr
HOH NpPOYHOCTH I'PYHTA H PEONOTAYECKHX XAPAKTEepPHCTH -
Kax.

1.8, Ilpu pacueTe cBaAllHBIX NPOTHBOOIO/N3HEBLIX KOH~
CTPYKUHA Ha BO3ne#CcTBHE oONnoh3HeBOoro nAabie”HHs ( no
NPOYHOCTH MaTepuajsa cpall), a Taxxe Npu onpefeneH H
rM1youHbl 3 afjellkn CBafl B KOpeHHble HecMeuainHecd MNno-
poasl cineayer noib30BAThBCS MEeTOAHKOH, HINOXEeHHON B
"PekoMmenpauusix no paciyety $yHAAMEHTOB riy6oOKOro 3a-
noxenus omnop mocros” (LUHUUC, M,, 1870).

1.89. PaccrogHua Mexay ocaMH cBafi B panax cileayer
paccynThiBaTh B CcoOTBeTCTBHR ¢ nn6G.12-6.13 nHacrogmux
“"Meronuueckux pekomeHpauuit”,



Ha ocnoBe npoesenenHoro paciera B COOTBETCTBHR C
nn,6.12-6.13 MoxeT 6hiTh yCcTaHOBI€HE BO3MOMXHOCTH NpH-
MEeHEeHHS CBAaWHBbIX NMPOTHBOONOJ3HEBLIX KOHCTPYKUHAH B CO~-
craBe KOMIUIeKCA MPOTHBOONOJ3HEBBIX MepOIlpHATHH.

1.10, Ha nepuon npomasoncrea cCBaidHbiX paboT K BCe—
'O KOMIUIeXCA NPOTHBOONOJ3HEBLX MepONpHATHH  NOJDKeH

npeAyCcMaTpHEBaTHLCH] apTOPCKHR HaN30p,

2. O6nacTe NPUMEHEHUA CBaWHLIX NPOTIBOONONIHEBbLIX
KOHCTPYKU¥WH B AOPOXHOM CTPOUTENbLCTBE

2.1, Cpailigple IPOTHBOONO/A3HeBbie XOHCTPYKLMH cClefy-
eT NPEMEHATH B TeX cllydasax, Korga 3eMJIsHoe IOJIOT H ©
aBTOMOOH/IBHEIX AOPOr pPACHOJOXeHO HA ONOJI3HeBbIX CKIIO-
HaxXx C YEeTXO BHIDAXEHHOH A ONpede]IeHHOH reoloruyeckKuM
CTPOCHHEEM M[OBEpPXHOCThIO CKONLXEHHd. IJTOMY YCIOB & IO
COOTBETCTBYIOT OINONGHEeBble NePopMandy THOA CKONb-
xeHns u ononsanmal,

2.2. Ocobenno nenecoobpasHo OpEMeHeHHe CBail H hi X
NMPOTHBOONOJN3HEBEIX KOHCTPYXNHUR B CAeAYIOIHX HHXEHep -
HO~TEeOJIOTHYS CKHX YCAOBHUSAX:S

TBepAasa KX NOoAyTBepAas KOHCHCTeHIHS OIOJI3HEeBbIX HAa =
KOTJIeHH i}

Hajluyue OTAelibHbIX 30H YBJIA)XHEHHd Y TOBEepXHO C T U
ckonbxe Hus: (Crpyi4arhblii Xapaktep TI'DYHTOBBLIX BOM);

IIPpUCYTCTBIEe B OINOJN3HeBbhiX HAKONINEHHAX BKJIKYEe H u #
KPpyOHBIX CKalbHbBIX 06/OMKOB pas3mepoM a0 S500~-600 mm;

Ha/lUypue B IIpefellax ONO/3HeBOro CKIOHA HeCcMellawo-
IMXCH MaccuBoB (HanpuMep, BBIXOAAa KOpPEHHBIX HNOpPO A
Her1yGOKOr0 3aIOXEeHHA), KOTOpbie MOTIYyT ObITh HCIOIb-
30Ba&HbLl UI9d AHKepPOBKH yhepXuBaklweid KOHCTPYKUHHH.

2.3. Ilpn 3akpennesuu oOnoJiIZHel, pas3BHBAOUIHXCH B

NPOYHBIX MOpOAAx, HANPHMEp MNpH CKOJIbLXEHHH NOJyCKallb-

—

Illo xnaccudnkanun npod.H, H.Macnosa,



HBIX HJIH CKAaNbHLIX Nopoa Nno ochabl/leHHBIM NPOCIOH K a M,
peKOMeHAYeTCH MPHMEeHATh CBAH-WIMOHLI, KOHUB! KOTOPBIX
AOXKHBI OBITh 3aBefleHbl HA ANHHY He MeHee 4-5 nmamer-—

pOB Bbillle ¥ HUXE NOBepXx -
HOCTH CKO/1bXEeHHA,

2.4, Cpalinbie npoTuBo -
ONOJ/I3HeBhEIE KOHCTPYKIN H
No3BoNngT obecneyurThb:

YCTOHYUBOCTb ONON3HE -
BOI'O CKJ/IOHA, IpeaoTnspaimas
[IpOCAanKH, OTKOJIbI M 3HAYH-
TellbHble TOPUIOHTANb HbBIE
CMelUleHHd HAacChllleH aBTOMO-
GH/IBHBIX AOPOr B chydagax,
Korna Tpacca aBTOMOOHIB -
HOH NOpPOTH Nnepece K a e T
OQNMOJN3HEeBLIH YyHYACTOK B e€ro
BepXHed uilx cpenHel 4HaCTH
(puc.1l);

YyCTOHYHBOCTEL BEpXOB O i
YACTH OIIOJIBHEBOI'O CKJ/IO HA
B Cilyyae ero NOApe3KH IIpPH
yCTpoOiCcTBe BBIEMKH HIIH IO~
JIYBbBIeMKH~ HOJIYH ACGH N H
(puc.2);

o6y yCTOAYHBOCTh OT-
KOCOB BBICOKHX HAChInel;

BO3MOXHOCTb YyCTpPOHCT~
Ba I'MiyOOKHX COBeplieHHbIX
Apenaxeffi noaA 3auwATONH" Cre-
Hl B rpyHTe” H3 O6ypoHa -
6uBubix cBa#t (cMm.puc.l,6);

CHHXXEHHEe TNPUTpY3KH
OIIO/IBHEBOI'O CKJIOHA OT MAcC-
Chbl HACLINA NyTeM YCTpPOHCTBA

Prc. 1. O6ecneqernne ycTORSEBRO-
CTE JeMIGHOTO NOJOTHA B BEpX -
geff (a) x cpeameft (6) wacTax
ONOA3HeRONO CKACHA C NOMOMWBIO
RPOTRBOONOCA3IHEBHIX KOHCTpPYxIREA
k3 OyposalSupunix caafl:
| - xOpeRHLe NOPOALi; 2~ ONOJM -
3HEePbIR I'pyHT; 3 -~ HE30Bad NOO~

nopHag Crena; 4 - To xe,pep-
xopas; 5 -~ OypoualGmepunie cCBaN;

8 - auxepnag rara; 7 - amxep-
Hoie csax; 8 - rayboxx# cosep-
mesHL Npenax

HA30BBIX IOANOPHBIX CTEH HA



Pxc.2. Yxpennouze sepxosofl 1a-
CTN ONON3HEeBOI'O CKJIOHA B CAY -
gae ero NoApe3KK:
1 - nonysneMxa-noifyHaChil b ;
2 - xorTpdoOpc; 8 ~ ononauesuft
PpYHT; 4 -~ XODa@HHBI@ NOPORSBL
5 - GyporaGusHbie CBAH

Puc,3. Ycrpoficrac scrazanu

Ha caafiunx ¢yspamentex npm

Nepeceves X OHCIIHQBOTO

Y49AaCTXA:

1 = xopeHHblie DOPORLE 2 ~ ONOS
3HeBLIft T'PYBT;3 - 8CcTakana; 4 -
orpaxnapmas HoaAnOpHag C T e-
Ha; 5 -~ sepxomag noaAnopuHaga
creHa ;8 - Gyporabunuule cnax



CBAHHOM OCHOBAHHM H COKpAmMEeHud obfkeMa HACH O H
(cM.puc.1,6);

BO3MOXHOCTE CTPOHTENbCTBA 3CTAKAL HA& CBalHBIX ¢yn-
AaMeHTax INpH NepecedYeHHH ONOI3HEBBIX y4acTkob (puc.3);

BO3MOXHOCTbL YCTpoHcTBa HenebpOpMHPYEeMOIr'0 OCHOBA —
HU] BOAOOTBOMAHLIX NOTKOB H TPRYO;

nepenady Harpy3KH OT IIpoe3Xe#l Y4aCTH H BpeMeHHO#
HaArPY3KH KODEeHHBIM HeCMelalomMMCH NOpONaM IyTeM YCTw-
pOHCTBA NOA Npoe3axed HaCThI0 HA BCIO ee UHPHHY Xele-
306eTOHHOTO cBaitHoro poctpepka (puc.4);

NOSIpy CHOE 3aKpelllieHHe ONOI3HeBOr'o CKJIOH& APOYHDI ~
Mu (B Iiane) cpati—
HO~T'PYHTOBBIMH CTe-
HAMH, DACIONONXeH = ~_ !

HBEIMH H& Teppacax,
< 2

HCTIONb3YeMLIX [Jd -

‘ r;f.r.-'-;ﬂar:lr'- o Fgrrs

ycTpocrea npoesa -
AOB, pa3MeleHHd Ka—
KEX-NuB0 niaomap o K
H T.d.;
YCTOUYHBOCTDb
BO3BOAUMOI'O H a
ONOI3HEBOM CKJIOHE
30aHHg niar Coopy -
MeHad IIyTemM yCT -
poicrBa O0OWMEI H3
ONHO-, NBYX P A A HbIX
cBaftHbIXx pocTBepkon, Prc.4. Csafuoe none c xenesobeTonubin
2.5. Cpatt 4 Bl e POCTBEPXOM NOA NPoe3Xefl HACTHK i a
BCIO 60 MUPHHY:

| - ononarennift rpyuy; 2 ~ Xene3obe-
KOHCTPYKUHAHM MOX =  yompuft pocrsepx; 8 ~ xonconpnnf Tpo -

HO NpHMeHATE K & K rTyap; 4 - paarpyaxsa Hacanx (coxpame-

A9 npenaynpexaeHHs K o6nrema) ;8 - 1-ft pun cpaf,paGoraw-
ononamelt, TaxK H ANS MER xXax CTeHZ B T'pyHTe; 8 - nosepX~

3a HOCTb CkOAbLXeHER; 7 - OyponHabxm E KL @
KpelieHns 3eMid = cBay; 8 - XOpeHHHE NOPOAL
HOr0o nosroTHa aBTO -

NPOTHUBOONOJI3HE B bl



MOOUI/IBEHBIX AOpOr’ B XoAde BOCCTAHOBHTeNBbHBIX  pa -
6oT,

2.6. Cpaiinbie NpoTHBOONON3HEBbIe KOHCTPYKHHHM MOX -
HC NPHUMEHATHL HaApaAyY C aHKepHbIMU CBasgMH-3aTsXKaMu,
KeneaobeTOHHbBIME cTonb6aMu WAXTHOHK (IPOXOONKH, CBaAsgMH-~
IIMOHAMH pAa3JIMYHbIX KOHCTPY KUHH,

STH COODPYXEHHS OOMXHBI NPOSKTHPOBATHLCH B Co4YeTa -
HUM C BOOOOTBOAHLIMH, OCYHHMTEIbLHbBIMH MEpPONPHATH 9 M H,
MEepONPUATHAMHE IO PA3rpy3XKe BepXOBbIX Ya4CTeH CKIOHOB
H NPpHIPy3kKe HX B 30He BhHINIOp& H T.O.

[lpn 3HaYHTE/IbHOM OOGBOAHEHHH IDYHT& 3aKpeligeMoro
3eMJAdHOO MOJOoTHA MO Rauyana cBaHeix pabor cilepnyer
BHEINOIHATHL MEpONPHATHS 0 MeMHopauuu rpyHra (Boaono-
HHXEeHHe, OCYUIeHHe BepxHeH YacTd cluoasawniuero MaccCH -
Ba TNPONAOIbHBIMH paccedkaMH, 3&I0JIHIeMbIMH HeOHeM, H
ap. ).

2. 7. BOsMOXHOCTL NpUMEeHeHHUs CBaARHLIX KOHCTPYKU H i
yCTaQHaBINBAIT HA OCHOBE pe3yJ/IbTATOB TEeXHHKO-3KOHOMUK-
YeCKOI'O CpP8BHEHHS BAPHAHTOB KOMIU €KCa INPOTHBOONON3 -
HeBbIX MEepoOIlpUATHH C YAepXUBAWUHMH KOHCTPYKUHS M H
paaKYHbiX THNOB (MOANOpHbBIE CTEeHbl, 3eMIgHble U KaMeH-

Hble KOHTpPGAHKeThbl, KOHTphOpChl M ApP.), &8 TakxKe BapHal-
TOB pACNONOXEHHS TPaCCh 38 NpelellaMH ONOJA3HG,

3. OueHxa yCTOMHMBOCTH ONON3HEBbLIX CKIOHOB
W onpepeneHue BENUUUHbBI ONON3HEBOrO A3BNEHUSR

3.1. Creneur ycrofiuMBOCTH NPHPOAHBIX CKIOHOB (Kax
C Yy4YeTOM 3eMI/ISHOTO IMO/NOTHA, TaK U Bes3 HEero) cieayet

OEHHBATL YXe Ha CTafAHil TexXxHHKO~-3KOHOMHYeCKOoro o6o-
CHOBAHHSA IpH BbIGOpe Haubolee 3KOHOMUYECKU U TexXHH -

YeCKH ONnpapbAaHHOI'O BApHAHTA NPOJIOXEHHH Tpacchl H 060-
CHOBAHHA TNPOTUBOONOI3HEBbIX MEepCIpPUATHI.

3.2, YcTolfiunBOCTHL NMPHPONHOI'O CKIOHAa clenyetr pac-
CYHThIBATb, HCXOOS NpeXae Bcero U3 Haubolee BepoaTHOM
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hopMBl HapylmieHHs ero ycrofiaupocTd (CKOJX NHpg npocapn -
ke, Cpe3 C BpameHHeM, OMNOIN3eHbL-IIOTOK H T..), I p R
3TOM YCTOHYHBOCTL PACCHHTHIBAIT NPHMEHHTEJABHO K O
BCeMy TPHPOAHOMY CKJ/IOHY, & HEe TO/BKO K ero JIOXalbHOR
gaCTH, pACIONIOKEHHEOR B 30HE@ BO3BEAEHHd 3eMI/dHOI'O NOJIOTHA

B toM cnyusae, ecnud npupoaHbil CKJIOH OIIOA3HE B R A,
hbopMa HapyHWeHHE ero yCTOUYMBOCTH Ollpefesgercg N O
yeTKHM NpH3HakaM (CTeHKH CphiBa, TpeuHHbl pacrsxe -
HHA, JIOKalbHag 3a60/04eHHOCTbL, BAJbl BhLINHDAHHL H T,.IL),
6narogapg KOTOPBIM J/IerKO OTAWYHTDL ONON3BeBOe TelNo OT
3N0pPCBOH YACTH CKIIOHA.

B cnydae, eciiy CKJIOH YCTOHUMBLIA HIH YCJIIOBHO YC=-
TOHYMUBBIX ¥ TPYAHO 3apaHee OInpeAeldTh Haubolee Bepo -
arHylo ¢opMy HapylleHHa ero ycroiygBocTH, cleayeT HC-—
XOAHThL M3 IpeanojaraeMolfl B NAHHOM ciaydae ¢opMbl Ae-
popMauuy, NpuEaMagd BO BHHMAHHE OCOOEHHOCTH IeolIorH -
JeCKOI'O CTPOeHHY TOMNIIR CKI0OHA H QAKTOPBI, CBA3aH Hble
CO CTpOMTE/LCTBOM aBTOMOSHABLHON paoporm (nopcedxa,ne-
perpy3ka, pa3rpyska # T.0.). [Ipg aroMm creayer npoBo -
AMTH NMpPOBepOYHLIE pacdYeTbl HeCKONBKHX BO3MOXHBIX CXEM,
Hantbonee peposTHOit cCxemMO#f Byner Ta, KOTOpAas OA€T MHA~
HUMAIbHRYIO BeJIMYIHHY XosddHnHeHTa 3anaca ycroidupBOCTH.

3.3, YcTo#lugBOCTE CKIOHOB ClleAyeT PACCHHTHIBATL IO
IOoNepevYHRKY, B KOTOPOM HaHbOoONee HebHNAroNpHITHO CcodYe-
TAIOTCH TakKue (QAKTOpPbI, X8K KPYTH3HA CK/JIOHA, HAJIEY H €
ocnabiieHHBIX 30H, MOIIHOCTHE CMEUAIAXCY T'PYHTOB 4 T I,

3.4, Pacyer ycroliunBoCTH CKJIOHOB R OTKOCOB BBIIOI—
HAIOT M3 yCaosu#h nnocxofi 3ana4dau:

a) no npoynocry (l—-e npenenbHOEe COCTOSHHE);

6) no nebopMupyeMocTH (2-e INpenemwEoe COCTOgHHE).

3.9. Pacuer ycTO#YMBOCTH OTKOCOB M CKJIOHOB IHO NpPOY-
HOCTH CBOAUTCY K onpepeleHHIo Tof v HHOH BeJHAYHM H bl

KOadpuunenra 3anaca N, H CpaBHEHHIO ero C Tpeye-
MOH BenNYuHOH,

[lpu arom Benmauna K,,, ycroituuBOoCTH ONpenelgerT-
Cid Kak OTHOUWEeHHEe CYMMbI CHJII, YIEDXHBAIOUWHX OTKOC HNH
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CK/IOH B YCTOHYUEBOM COCTOdHHH, X CYMMe CHIl, Hapyual-
IMEX BTO COCTOSHHE,

Onga pacdera cyMMapHOro BO3[AeHCTBHS YAEePXHBAIOIHX
CHJl NpH ONeHKe BelHuuHbl A ;s HCHNONBL3YIOT IPOYHOCT~
Hble XapaKTepHCTHKH I'pYHT4, 8 HMEeHHO: er'o COIpPOTHBIS-
eMOCThL COBHIY, onpefeilseMyio CHJIAMH BHYTPEHHEro Tpe-
nust rpyura ¥, M ofmero CTPYKTYPHOr'O CHEIUle HH s

Cw -

3.6. YcrodiunBoCTh OTKOCOB ¥ CKJIOHOB N0 fedhOpPMEApPY-
eMOCTH Cille[lyeT pacCCYHThIBATHL, €CjIE ofeclnedeHa HX yC-
roitumpocTh no npossocrn { A;,, > 1) , HO ecTh onac-
HOCTbh DPA3BHTHA MJNIUTelNILHBIX AedopManydH NoA3y9eCTH BO
BpeMeHH,

B sroM crniydae OONONHATENBHO B KadYeCTBe HCXOMHBIX
X4apaKTepHCTHK I'pyHTa CJIeAyeT OleHHBATHL KO3pPHnH e HT
nMHaAMHYeCKOj BaskocTH 4 (mpunoxenne 1).

3.7. Y croiuuBOoCTh ONOA3HEBbIX CKIOHOB MO KPHTEPH —
aM nedPopMAPYEMOCTH ClAenyeT upoBepdTb OCOGEHHO B
Tex oaydadx, Korna yron BHYTPeHHer'Oo TpeHHsS I'DYHTOB,
cilaramoumux CKIOH, OIH30OK K HY/NI0, a obuiee CTPYKTYpPHOe
cuemyiedsge OOYyC/IOBIIeHO, I'NMapHLIM 06pal3doM, cHiIaMHE CBA3-
HOCTH.

3.8, lng oueHKm CTeneHH yCTOHYHBOCTH NPHPOMN H bl X
OO/I3BHEBLIY. CK/IOHOB C QHKCHPOBAHHOX IMNOBEPXHO CT K
CKOJ/IbXeHHs JIefyeT HCHOJIb30OBATH MeTOd TIOPH3OHTAlNb -
HbIX cunl (MeTton Macnopa~Bepepa).

3.9, Crenenb yCTOHYMBOCTH CKIOHA B ®TOM CIy 4 & €

OLEeHHBAIOT IO BelldYHHe KO3jPHUHeHTa 3amnaca, olpelells
eMoro no ¢opmyie

T (1)
Z(tH) "’
rae (2)

T=HR=qligt -ty (< =%, )] ;

’(Jan =
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T - 4yacCTtThb acnog\a, BOCHPHHHMEQM&H TpeHHAEeM H
cienjieHHeM TpPYHTa 11O NOBEepPXHOCTH CKOJIbXe—
HU S,

/{ - pacnop (pnamnenne Ha CTEHKY 610ka) MpH OT ~

CYTCTBHH B IpyYHTe MeXAy OIOoKamMy CHIl Tpe -
HUHE U CUellieHHd;

R -~ Henoramexndag (aKTHBHAS) 9aCTh pacHopa;
§ - macca 6noka;
Y,

~ YIr'OJl CONPOTHBJIEHHA CAOBHTY Ha NHOBEpPXHOC T R
CKONbXeHHdg INpH HOPMAaNbLbHOM HAalpAXeHUH P
OT MAacch B8510kKa;

ol - yrom maxnona noaegxuoc'rn CKO/IbXeHHH pac -
yaeTHOrO Bi1oKa K rOpU3OHTY.

3.10. Pacyer no MeToay IrOpE30OHTANBLHLIX CHII BbIINI~
HAIOT B ONpefelleHHoOl HOClIefOBATENBLHOCTH:
HA OCHOPE AH&JH3A HHXEHepHO~-IeO/NOTHYeCKHX YCJIO -~

BEH mHaMedaiT HanbOllee BepOdTHBIE NOBepPXHOCTH CKO/lb-—
xeHuq (puc.5);

KAaXABIH u3
fpeanonarae -
MEIX OTCEeKOB
obpymwie B ¥4
pasbuBapT HA
OTHeNbHbI2 Bio-
KE C Tax u M 1
pacqYe TOM,9T O~
Ob! I'paHm U bI
OMOKOBR COoOT - £
BETCTBOBA& /1 X
MecTraM hnepe -
1oMa nopepx -

HOCTH CKOllb - : A+ ﬂses

XKEeHHg H B pe- L=5

Aedlax xaxpno - Ef{

ro 6noxa Ha Prc.5. Cxema x onenxe ycTofiNmmoCcTH
IOBEPXHO CTH CKJIOHBA IO MeTO4AYy TFOPEIOHTANLALX CEn
CEONbX @ H U @ (MeTon Macnona-Bepepa) = snwpa
COXpaAHYIH C b OROJN3IHEBOrO RABNGRENA

TOCT OgHHBIMY 3HAYEHHY CHABHI'OBbLIX XapPAKTEDHUCTHK I'pYHTA;

13



B Ipefneilax Kaxpaoro pacdeTHOro 61oka rpaduydec K g
/M AHAIKTHYECKH ONnpeaengloT CHJABLI aKTHBHOI'O [AaBile Hug,
HanpaplleHHe KOTOpPBIX NPHHAMAETCH I'OpH3OHTAaN bHBIM,I]lpn
rpapryeCKoOM pelie HHA OTKIAaAbBAIOT B MacutTade Maccy
6noka { , OT CepenHHbl NMOBEPXHOCTH CKO/IBLXEHHS B INpe-
Aenax paccmarpupaemoro 0HJIOKa IpoBOAAT  HOpMAJL K
9TOH MOBepXHOCTH M TpadrdeCKH onpenendioT BeJIHYH H Y
pacnopa f/ , xoropuli mne#icTByeT Ha CTeHKY 6noxa, npm
AOnYWEeHHHA, 9TO TpeHme MeXAy 6/10KaMy orcyTcrByer.

AHanuTH9e CKH BellMYKHa /A  Bhipaxaercs QopMmynoi

H=q-fgo(.. (3)

[lanee B CTOPOHY CKO/BbXE@HHS OTKOCA OTKIAALIBAIOT
YI'ojl CONPOTHRICHHY COABHIY

rne Fp - KoadpHIHEHT CONPOTHBIEHHS CIABHTY,

[Tlon TEM yrioM NpOBOALT JIHHHIO A0 IlepecedeHnd C Han-
papienseM ceil H , nomywaior cuwry R mcany T .

[Ipy npakTHIEeCKOM HCNOIb3OBAHHH MeTOda TIOPpH3OH -
TalbHbLIX CH/A HalpsgxXeHHe P  olipepelqgidT COTrJAacHO

* rHApOCTaTHYe CKOMY ~ NpHHIHANY:

P=7 - h (5)

3
rae [, ~ o6wvemHas macca T'PyHTa, /M ;

4 — CpelHss BBICOTA pPacieTHOro GJioka, M.

3.11, PrapTpannoHHOe OdaB/IeHAe TIpPYHTOBBLIX BOA Wgu'
YYHTHIBAIOT B YOIOBHLX IUVIOCKOH 3a0a84YR BLIpAXEeHHeM

14



rpe A4 ~ o6beMHas Mmacca BOAbI;

J; ~ raapapilnvYeckKEfi rpanneHT, AedcTByOmHd B npe-
¢ nedsax pacdersHoro 6i10xa;

W: - nnowanb Ce4YeHHs BbLIASNIeHHOI'O pacHeTH O I' O
¢ 6noka.

bunbTpannoOEHOE HOABJIIeHHS YBE/IHYHBAET BEJAHYHHY pac-
nopa H; , meficTeyomero B npeAeiax TOr'O HIAM HHO-
ro 610Ka ¥ onpeaengeMoro no sasmcuMoctH (1).

3.12, Heof6xonuMmocTb NpOBEAEHNE NPOTHBOONOIN3HEBRLIX
MEepONpHATUR MOXHO YCTAHOBHTH HA OCHOBE ONEHKH YCTORK
YUBOCTH INPUPOAHOrO CKIOH& N0 NePOpPMHUHPYEMOCTH .

[na onpeneneHna CKOPOCTH CMeEINEHHd INOBEpPXHO C T U

OIIOJISHEeBOI'O CKIQHA MoxXeT OhITh ACHONB3OBAHA 38BHCH —
MocTk (puc.B):

s [;‘(,,_d)_.(é;ﬂjm-mgm)--gf-(/;-a9 NG

rge /L - MOHIHOCTB CJ/iIOog CMelle HHEd,

d - "meprpas 30Ha”, xapaxTepEayemas TOCTOZH -

HO CKOpPOCTBIO NON3YYeCTH H NpeaAcCTaBidionas
co60# OG/IOK NOPOABI, CMeIaKIHMACE HA Coe

rpyara momHocrreo ( A -~4 )

., (. - coormercTBeEHO yrom pHyTpeHHero TpeHms @ ®
CTPYKTYpHOe CHellieHHZe;

7 - XO5(PHNHeHT AMHAMHYECKO}l BA3KOCTH TIDYHT a
(mpunoxenue 1),

3.13, MowHocTs “MeprBOit 30HH", 3EBECAWY IiAaB -

HbIM 0OBpa3oM OT BeHYHHBI CTPYKTYPDHOI'O CleluleHud Ce

)
ONpeReNqIOT MO BLIPpAXEHHIO
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r . ¢ :
d =0 (S tu T G Ty? (8)

3.14., dng onoi3BeBOIr0 CKJIOHA C 30HOHK AKTHB H Bl X
NMOABHXEK, CJOXEeHHOH INUIACTHYHBIMH NNIHHACTBIMA TPYHTAa-
MH, AN KOTOPbIX ‘f,, =0mn ¢ =0, bopmyna (7) yn -
DoLAae T CH:

2 :
2};::—2_—'/2 « Send . (9)

3.15., Ha ocuHopauuy aHalu3a YCTOUYHMBOCTH OIIO/I3HEBO-
IO CKJIOHA B OIIVI3HEBOM Telle BbldensioT ycroduuBbie u
HeycTOlduBble OMOKH,8 TAaK—-
e CTPOAT IIIPY ONON3He -
poro napnenag &£ n1no Bce-
MY pacCdYeTHOMY IpPOROJIBHO ~
MY npodunnwo (cM.puc.5).

3.16. Ecnu peaynbra T b
pacueTOB, BLINO/IHEHHBLIX B
Prc,8. Cxema x Ouerxe CXOpPoC~ COOTBEeTCrBuM C nn.3.133.13

TR C“::::‘;:’; '::’:;P:::c" ONoi=  nokaxyT, HTO Yy4AaCTOK CKJIO-
HA HaXO04HUTCd B CTAaAHH O/
aydvectn {( ¥ =1 O‘ge-l 0-5 cM/C), TO BEIHYHHY ONOJ/I3HEBO-
r'o napideHud F  onpeAendioT Ha OCHOBAHHNH aHalu3a yC-
TOHYUBOCTH ONON3HEBOI'O CKIOHA C HCHOIL3OBAHHEM Bell
YHHB [UINTE/]bHOH NPOYHOCTHM IPYHTE Soo .
3.17, llauTenbHyo NPOYHOCTb T/IHHUCTHIX TDYHTOB CJjle-
AyeT olnpenelidTb B COOTBETCTBHUH C paalneioM 4.

4. OueHka ANUTENbHOR  NPOYHOCTH FAMHUCTBIX TPYHTOB

4.1. Hayanovuyw ( ¢ =0) npo4iocTb TI'IAHHHCTBHIX
'DYHTOB OlNpefesifioT CONPOTHBASEMOCThIO HX CABHIYS
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S, = Su=rt8¥,+ 2 1tc , (10)

rie Spy — CONPOTHBAAEMOCTb COBHTY;
P -~ HOpMA/ILHOE HAaIpSXeHHe;
& — CBABHOCTH;
(; - crpykrypHoe cuemteHue (mpunoxenue 2),

4,2, Tlpn oneHke BeNHYHHB! ANUTENBLHOH t o npo9—
HOCTH TJVIHHHCTHIX T'PYHTOB CleayeT YYHTHIBATD:

4) pA3HOBHAHOCTHL MIMHHCTOIrO I'PYHTA H NPHPOAY ero
NPOYHOCTH;

6) YCNOBHS NPOSBIEHHS BO3MOXHBIX JIHTENBHBIX [e -
popManuii noiayxHecru.

4,3. PaanudaooT Onse OCHOBHble H Haubollee ¥ 4 C T 0
BCTpedammuecg B NpakTHKe NOPOXHOIO CTPOHTENbLC T B &
PA3HOBHAHOCTH TI'IHHHCTHLIX TPYHTOB: CKpPLITOINIACTHYHbIE H
niacryyHble,

lIpoYHOCTE CKpPBLITOMNIACTHYHLIX T'PYHTOB ONpefensioT no
¢opmyne (10),

[dng nnacTHIHBIX TIIHHHCTBIX I'PYHTOB XApAKTEpPHBIM SBb-
NGeTCqg NpakKTHYeCKOe OTCYTCTBHE YInla BHYTpPEHHero Tpe-
HHS M XECTKHX CTPYKTYpPHbIX chazel, tT.e, f.=0, { =0,
TO3TOMY HX IIPOMHOCTL OIpenensieTcd 3aBHCHMOCTbIO

S, = Sow =2 ,. (11)

4.4. llepopManuy MON3y4eCTH I'TUHACTHIX I'DYHTOB BO

BpeéMeHH pAaA3BHBAIOTCH NOA BO3fAe#CTBHEM NPHIAOXEHH Bl X
kacarenbHelXx HanpsxkeHa#! ¢ npum ycloBug, xorpna

T < Pti'f"" t zw + cc (12)

Y ONHOBpeMeHHO (> P z:f Tw +€c '
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[lonsydecThb mmacTHYHBIX IVIRHECTHIX I'PYHTOB pa3BHBa-
eTCs NpaKTHYeCKM NpH Jio6o#l peiuupHe T , HO IIPH Co6-
NMIOReHAHK Y C/1OBHSL

- 13
0<7< 2, . (13)

4.5, lnarenbnag nNpoYHOCTE NN ACTHYHBIX TNHEHHEC-
THIX IPYHTOB ® oe IIpH HeH3MEHHBIX NapaMeTpax HX
1OTHOCTH~BI/IAXHOCTH fB/NSeTCHd BEJIHYAHON INOCTOSHHOHR g
copnapaeT C HX HaYalbHOA IPOYHOCThIO, T.E.

S 8,8, (14)

oo d

4,6. Ilpy ounenke ANHTENBHOR INPOYHOCTH CKPHITO -
NATaCTHYHBIX I[VIHHACTBIX T'PYHTOB ( S oo ) cneaye T

pasnndarbk OBa OCHOBHBIX CJ/Iydas HX BO3MOXHOE paboT bl
B COCTAaBe COOpPYXEHHUH:

a) oTrcyTcTRre nedopManult NON3Y4eCTH, B BTOM Clyyae

T«:p ' tj ?"’*CC . (15)

[lnurenbHas npoYHOCTE CKPHITOMIACTAYHLIX TVIMHACTHIX
rpyHToB Soe TpH YCIOBHM OTCYTCTBHSE Aedop-
Mauuih NON3y4yYeCTH coBnajgaeT C HX HavYalb H O #
NpoYHOCTLIO S, K oNpenenseTcs 3aBHCHMOCTbIO

S;= *S’o': 'SPW ; (16)

6) Hanumuue NedopMauul NON3IYYeCTH, B 2TOM Clyyae
o6LaHO coGniopaercs ycnosue (12),

AnurenbHag NpPOYHOCTHL CKPLITOMIACTHYHBIX TJIKHHCTHIX
rpyatroe  S2 B YCIOBHEX TNDPOGBIHEHHS RedOpMa-
NHEH NON3y4YeCTH CHHXEETCH B pel3dylbTare paspylue-
HUS XeCTKHX CTPYKTYPHBIX CBaldel M cooTBercrByeT Be -
IHYNHe, oIpeaensaeMOll 3aBi CHMOCTbIC
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Sa::u: P .@YW + Zw . (17)

S. KoHCTPYKTUBHMIE CXeMbI CBaMNBLIX
NPOTHUBOONON3HEBLIX COOPYXEHUA

9.1. Pasnuuarwrcg cleayoumne KOHCTPYKTHBHBIE CXe -
MBIl CBA{HBIX YOEPXKHBAOWHX COOpYXeHHKE B 3ABHCHMOCTH
OT XapakKrepa pelniaeMop 3apnaqgy:

OTReI bHbBIE CBAKHBIE NTOJ4 C PAAOBBIM HAM WAXMATHLBIM
paclOlIOXKeHHeM CBaH, O6beddHEeHHBIX NoBepXxy xeneaobe -
TOHHOR IIKRTOX pocrBepka (puc.7,a);

NOANIOpHLIe CTEeHBI Ha cBaiHbx ¢yHapamentax (prc.7,6):

CUCTeMA pacCHO/OXeHHbBIX Ha pAa3HBIX gpycax cBad HhIX
noned (puc.7,B).

5.2. B 3apyucuMOCTH OT HHXEHEepHO-IeONOTHYEeC K H X
YCIAOBHII Xele306eTOHHbIe CBAH MOryT OLITh IACHBHLI M H
unp O6ypoHaOUBHBIMA.

3aguBHble XelneaoB6eTOHHbIE CBAH BBHAY He3HAYUTeNL —
HOH NPOYHOCTH HX CeYeHNd UuellecoobpalHb! IIpH MOIIHOC -
T4 ONONn3”HeBOro rteja 1,5~2 M.

ByponabupHble xelle3ofe TOHHBIe CBaAR amamerpom 730
n 860 MM (uaroraBauBaeMble C npeaBaprTelLHBIM Gype -
HHeM CKBAXHH ¥ NpHMeHeRrHeM oO0CaAHBIX TpPpy® AHaMer -
poM coorsercTBenno (20 u 820 MM) pekoMmennyiorcd IpH
MOWHOCTH onon3Hg or 5 no 12 m.

Bypona6usunie cBap pngameTpoMm Gonee 860 MM npume-
HEIOT B KOHCTPYKUHAX, BOCHpHHEMAKMEX O6onklige cocpe -
noTOYeHHBIe HATPY3kH (Hanpumep, ONOPHl MOCTOB A T.I.)
I BO3BOAUMEIX B ONON3HEeBHLIX paioHax.

0.3. TonmuHy WIMTH POCTBEpKA CHeAyeT HA3HAYATh,
P 38BHCHMOCTH OT NPHHATOH KOHCTPYKTHBHOHR CXeMbl CBafi-
H0r0 ynepxupaomero coopyxends, B npenenax 0,7-1 m.
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Puc,7. KoncrpyxreBanme cXeMiul NPOTHBOOROJ~
AHeBLIX COODPYXennfl:

a - B3 qernipex pafgos OypomalCuphAniXx csafl,
pPaCNONOXeHALIX B IDAXMATHOM nopsiaxe B ob6»-
eNRHOHHMX IUIRTOR pocrsepxa; 6 - HE3OBAKH
noaAnopsag CreHa ¢ dyHaamMentoM B3 Oypoxa-
GHBHLIX Cpafi; B - pACHONOXE@HNEe NPOTHBO-
OION3HeBLIX KOHCTPpYXOER HA ONONI3HEBOM
CKNIOHE B HECKOIBKC KPYCOB;
1 ~ xopennbie nopoanl; 2 - SypoRaGHBHbLI@
cBaR; 3 - ononl3HennItrpyer; 4 - OnuETA
pocreepka; 5 -~ Hachinb;8 -~ Bepxopass NMO A~
noprag cTeHa; 7 - NOMNOpHAA CTEHAE Ha&
PyHnaMeure B3 6ypoHaGHAHHX cpafl



Tonwnua nauTe! pocTBepka, pacmonaraeMoffi noa npo-
e3xell YacThbio Ha BCcell ee WHpPHHE, He AOMXNHA  TIpPeBbl -
wars 0,5-0,7 M} naury paccuuTeiBAlOT HA NpOnycK Bpe -
ME@HHbIX Harpys3ok no CH 200-62,

[Tpu pacyere nNpoOYHOCTH NMNHTH POCTBEpPKAa, Cnyxauel
OCHOBAHHEeM IOANOPHOR CTEeHbl, HeOOXOAHMMO VYHHUTLIBA T b
He TONbKO Harpya3Ky, NepesaBaeMbie HA IIHTY CBAS M H,
BOCIPHHHMAKUWHMH ONON3HEBOE NAaBNIeHHe, HO H HaArpy3kH
OT MAacCChl CTEeHbBl H TpPyHTa Haa nautoi. Bo Bcex ciyya-
9X TONUHHY pOCTBepka CllefyeT NpOoBepdTh HA NpoAapiIy-
BaHHe Hal cpaaMH, llpum zarpysxe nnuTel pocrBepka Tro-
PUSOHTANILIBIM fAaBlleHHeM I'pPYHTAa ee cjielyeT pPACCHUTbl-
BATH H& U3rHb6 B TIOPHIOHTANLHOR INIOCKOCTH.

[lpn npoekTHpoOpaHMH poCTBepka Cleayer YYHTLIBATH
BO3MOXHOCTD IIpocefaHug I'PYHT& BBHAY palYIUIOTHE -
Hud Ipyd GypeHuy CKBAXHH NOA ero NoaocmiBoi,

5.4. 3anenky ronos cBafi B IUVIATY pPOCTBEpKa NpOH3 -
BoOgT B cooreertcrBuu ¢ CH 200~82 (n.,703), rT.e.He Me-
Hee deM Ha 18 cM C BHITIYCKOM CTepxuefl MpoaoOnbHONK ap-
MaTypbl Ha nauny, pasnyio 20 nmamerpamMm npm apmartrype
nepuonudeckoro npodung m 40 ppamerpaMm npm rnapko i
apMaTtype. B ciygae HCnonb3OBaHH§ IVIHTBI pPOCTEBEp K &
KakKk ynpyro-noaart/iuBO# ONophel 3apenxKky Irolnop cspaft npo-
BOAAT TakuM ob6pazoM, 4Tolbl ob6ecledgBancgd HX MOBOPOT
B IUIOCKOCTH OedcTRua OINOJI3HEBOrO NARNIeHMs, HO IIpH
9TOM He [AOJ/XHO NPOHCXOAHTE HX CMelleHHs OTHOCHTE!b -
HO MAKUTH pocrBepka, B wiyuae xecCTko#f zageflku cBa#
MIKTa POCTBEpKA ¥ CBAaM AONXHBI ObBITh NpOBepeHb! HA U3~
rud onopHLIMH MOMEHTAaMH.

5.5, [Ipy npoexTupoBaHMH NPOTHBOOIOI3HEBLIX KOHCT -
PYKuu#i n3 SypoHabupHbix cBai HeOOXOAHMO:

npepycMaTpuBaTb KOMIIAKTHOE H 6e30macHOe paaMelle-
Hie MexauuamMoB npu padore;

obecrneyupaTk BO3BENEHHE CBAfHLIX YASPXKHUBAKWUX KOH -
CTpyknpit 6e3 mepepblBa OABHXEHHA NO Aopore;

OPEMEHATDL KOHCTPYKTHBHLIE pelleHHf, cnocoObCTRYOmue
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yiaydluieHHio pabGoThl CBall npH BO3AeHCTBHH OIION3HEBOT o
naBlleHHUd;

YYUThIBATh OCHOBHbI® TEeXHO/NOrudeckKue OlepanuH, Npy-
BeieHHble B COOTBETCTBYWIIMX pal3nenax Hactoduux "Me-
TOAHYECKHX peKOMeHaanuu”;

ofecrnequBaTh BO3MOXHOCTBE DEKOHCTPYKIHH aBTOMOOHIIL..
HO#l AOpOr"u C INOBBRILUIEHHEeM ee KaTelOpHH.

5.6, [Ipy npoexkTuposannu CBSHHEBIX YNSpPXHBAIOMHX KO-
CTPYKHNHH B yC/IOBHAX AEeUCTBHSA arpeCCHBHBIX I'DYHTOB HI X
pon HeobxonuMo yuutreiBaTb TpeboBanug CHull 11-B.9-73,

5.7. Ilpu noncuere o6beMOB cBaiiHbIX paboT nOoTpeb -
HOCTbL B OeTOHe onpenengioT B COOTBETCTBHUH C AAHHBIMH
HHXEHEePpHO-I'eO/IOT'HYEeCKHUX H3bICKAHHH, YUYHThIBAd pacxonf
ferToHa [Jig 3AanOJIHeHHd 11a3YX.

B rpystax, copepxamux OOJIOMOYHLIK mMarepHan, B 3a-
BHCHUMOCTHK OT NPHTOK& BOAbLl H HAPYIWIEHHOCTH MACCH B a
npn noacderte obreMa GeTOHa NOJig 3AallOJIHEHus CKBA X U H
peKOMEHAyeTCs HCNOoNb30oBaTh kKo2(gduIHe HT b

1,1 = B rpyHTax cnaGoHapylieHHbIX C He3Ha49UTelbHbIM
IPHTOKOM I'PYHTOBBIX BOA IIpH TI'71yObuHE ydacTKa CKBaxy -
Hbl 0o 10 Mg

1,2 - 10 xe, npu ray6GHHe ydaCTKa8 CKBaX»HHEI CBbIlIe

10 M:

1,5 - B HapyleHHBIX T'pPYHTax C OOHIBHLEIM IIPUTOK OM
BOIAblI HE3ABHCHMO OT IVIYOGHHB! y4acTKa CKBAaXHHbI}

1 ~ Ha yuacTke 3apmenlku B KOpeHHble NOpOAbI;

0,9 - npu GeroHupOoBaHuM 6e3 u3BiledeHus obcap H o i
TpYy Obl.

3a HOMHHANBLHbBIH NPHHHUMAIOT O6bEeM CKBAXHHL! B HeHe-
PYLWEHHBIX YCTOWYHUBBIX I'PYHTaAX C AHAMETpPOM CKBAMXH H bl
750 n 860 MM npu ucnonb3opaHun oGCamHbIX TpyS nuamer
poMm 720 mMm, 820 MM, yBenuuupag o6reM 6Gertona na 81 0%
OT HOMHHAIBLHOIO O00beMa CKBAXHUHbBI [JIg BOCIHIOJIHeHHd NO-

Tepb Ha BblAABIHBAHHE WjlamMa H cinaboro (3arpd3HeHHO ~
ro) GeToHna,
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6. PacueT cBaiHbix NPOTHBOONONIHEBLIX KOHCTPYKUM

6.1. Cpalfturle nporHBOONON3HEeBble KOHCTPYKIHH pac -
CYHTHIBAIOT H& BO3AEHCTBHEe NAaBJIeHHd OIOJI3HEBOIro I'pyH—
T&.

Ilpr npoexrrpoBAHEH NPOTHBOONOJ3HEeBLIX CBAHRHBIX KOH-
CTPYKHHE B CeiCMHUYECKHAX pAfOHAX PBeJAHMYIHHY ONOI3HeBO-
'O faB/IeHEd ClleflyeT onpeaayigrb C YUYEeTOM CeACMHYEe-—

CKOH#l CHIEI:
ga = ./” . P 3
rae M - KOa¢dHnAEeHT NYHAMHEYECKO CeHCMRAYHOCTH,

p -~ Macca oTcexa,

8.2. Benmuuny ononsmesoro nasnenmms £.4 , KOTOpOE
NAWIXNKHO ObITh BOCIPHHITO CpallHoOff npormBoOnWI3Ae B O A
KOHCTpPYKnHe#l, onpenendioT 43 BhIpaAXeHHS

. AT+ L
Kson= 2(1. ”)

) (18)

rae KN, 3ananusii xoadQdhumAEHT 3anaca YCTOAYABOCT A
CK/IOHA;

f‘_ﬁ ~ BelJIHIHHA OIOI3HEeBOIrO [AABJIIEeHRs, BOCIDPHHAM A&~
eMoro cBanfiHofi KoBcTpyknue#l nnsg obecnevdenny

aansHHoro xosbpbunmedTa s3amnaca ycrofiuupoc--
TH CKJIOHA,

fmi’ B fJaﬂ. Z.'(tﬁ)“‘ET ' (19)

6.3, llonepeuHoe ceyeHHe ONOA3IHEBOI'O CKJIOHA, B XO~
TOpOoM aomkHa SbITh YCTAHOB/IEHA CB&HEAS NPOTHEBOOHMLI-
Hepag RomcTpykuss, ONDNEAENSiOT [0 3MIOpe ONOAIHEBO I O

RaBnenng ¥ pacCYATAHHON BelRYHHE Eﬂg (prc.8).
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6.4. [lpn Gouploit BeMHIHHe ch cBalHaAY INpPOTHBO -
ONOJI3HeBad KOHCTPYKNHS MOXeT ObiTh IpoMoa3ankoi, B ra
KEX Q1y9a8da9X Ang
obecnedeRruss yc -~
TOAYIHBOCTH CKJO-
H& yCTpAaHBa o 7
folslee Ner'KHAe Kop
CTPY KIIAH, pacno-

NNOXeHHble B He-
Prc.8. Cxerna x OupeReleHENI0 MOCTE PAC=  ~xOITEKO SpyYCOB
NONOXERNYE cBafluoR NPOTHBOONONIHEBOR XOH- (cM.prc.8).Onon

CTPYXORE Ha 3aKpeliseMOM CKIOHE
3eBoe [Nablle Hue

fc4 MOXeT GHITh
NPEHATO paPHOMEPHO paclpefle/leHHbIM MeXAY sApyCamiu:

m Leg
fc! = T (20)
4

rae L. - ononsnesoe naBnenme, npuxoasmeecs Ha Kax-
Abid apyc;

M - KO/IIH4YeCTBRO {pYyCOB.

6.9. Ecnn npu onpepnelieHHH MecCTa pacnoiloxeHug cpaik
HOTO NPOTHBOONOII3HEBOI'O0 COOPYXEHHS DPYKOBOACTBYIOT C4
KOHCTPYKTHBHLIME coobGpaxennsME (Hanpamep, y nopouw -
Bbl HACHIIH NpH BOCCTAHOBHTeJIbHBIX pafBorax), TO ero
clleayeT pacCYHTHIBATE HA BEJHYHHY OINOJI3HEBOr'oc Aapne -
uua Le4 , neficrByiomero B pacCMaTpibBaeMoM Iole =
peYHOM CedYeHHHM ONON3HEeBOro CKIoHA. [lpE aTom koadhdH-
IIHeHT 3anaca yCTOHHYMBOCTH YaCTH CK/IOH&A, pacCIOlIoXeH ™
HOH BpIlIe NPOTHBOOINO/I3HEBOI'O0 COOPYXEHHsd, onpeaeinaloT

1o ¢gopmyite

_ &7t ks (21)
Ksan = >+ H
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6.6, JanbHeijiwiult pacyer cBallHBIX NPOTHBOONION3HEBbIX
KOHCTPYKUHUH BKJIIOYaerT:

OlipefdelleHHe pacCTOfHUA MexXAYy OCIMH cBal B paay:

pacyeT HNpOYHOCTH CevYeHHs1 cBai OT BO3AGHC T B U
ONOJIBHEBOI'O [AaBieHHq;

pacyeT I'/iyOuHBI 3alOXeHHsa cnali B KOpeHHble HNOPOASI;

pacyeT IUIHTHI POCTBE KA,

Kpome TOro, npoTHBOONOA3HEBYIO KOHCTPYKUHIO Cleay-—
eT INpPOBepaTh:

a) HA Nepenol3aHue OINON3HEBOrO I'PYHTA depe3 Hee
B BepTHKAINbLHOH IINIOCKOCTH;

6) Ha ee COBHI B CTOPOHY NadeHHS CKIOHA IO IUIOC—
KOCTH, NpOXOoAdlien Yepes3 HHXHHE KOHUBI caaﬁx);

B) Ha ee COBHI NnO 1abblM NPOCAOAKAM B TOJNIME KO-
pDeHHBIX mopon’™ .

6.7. Cralinyio NIpOTHBOOION3HEBYI0 KOHCTPYKHNHKIO HA
BO3MOXHOCTEL Illepe -
MoJI3aHAg OIOJI3HEeBO- A 22

ro rpysara InpoBeps - 'Y 1 4 K e
10T ClAeayrwmuM ob—~ <! I
pasoM. I~ ,__ _ KN :1_‘_:_.

U3 Bepxueft to4d~ Sagiad § :w'\’é"g 8 0
xu A (prc.8) nmepen- o

He¥d TpaHd MNPOTHBO-~
OION3HEBOUX KOHCTPYkK-
UHY NpoBOAAT p, g A Prc.8. Cxema x npopepxe ceafinofi npo-
nyqefi AB , AB , AB, TuBoonon3mepoff KOHCTPYKIRE HA BOIMON-

AB, npennonarag,9T0 BHOCTbL NEepeno/i3aRmsd ONO/J3HEBOro I'pyHTA
NOBEPXHOCTL CMelle~ epe3 Hee b BOPTHKA/ThHOR IIOCKOCTH

HEE Y NPH3MEl OTIIO-
pa - MNOCKOCTh,.K aie

xJY kasanusie NMpOBEPKH NPOH3BOALT IyTEeM ONCHEH yO-
TOUYUBOCTH CK/I0OHA KA&K He3aKpelZIeHHOro B HNpeAlo/loXe-
HHH, 49r0 NOBEePXHOCTh CKO/IbLXEeHHS NpuypodeHa K CliabhiM
NpocnofikaM B KOPeHHBIX NOpOAA&X HIX NPOXOAHT 4Yepea
HHXHREe KOHN B! CBAaH.
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OMYy H3 3T nyded Ccoo
AOMY Tux yB” p TBETCTBYIOT CBOS NPH3MAa OTHopg
AB 1, AB I, AB I, ABIl n _naccuBHoe naeieHue f

nHa nnockoctu B 11!, B‘ﬂf B'll‘: BIl. Ha a1y xe mocng_.
CTH fOelCTByeT ONON3HeBoe fapienrme E, E”, Em, E, on-
penengemMoe Mo 3MNI0Ope OIOJI3HEeBOI'C [aBlleHH4.
[lepenonsanne rpyHra 4epe3d NPOTHBOONOISBHEBYIO Kop-
CTPYKIOHIO HeBO3MOXHO, €ClIH AJid caMOoro HeGNnaronpugr -
HOT'O H3 paccMatpuBaeMbiX cedeHHE (O K OTOp Oro

E,— F -~ min) cobnionaerca ycnosme
(£, - £),,= 0. (22)

Benumunny ( [ng KaxAoro CedveHAg ONpeelisiiorT rpa.
drgeckam Metonom (puc.l10):

c:---n/-z‘j?w*-cw'AB, (23)

rne N - HOpMaJ/IbHAg COCTaBidiomag MAacCh! HNPH3MEL OT-
nmopa.

[lo ompeneneHHbiM Be/llHYHHAM H HANpabBjleHHam cal P,

( u R (m3BecTHO TONbLXO ee HaOpaBlieHEe) [/ IPHS

Mbl OTHOpPA CTPOLIT MHOTI'OYI'OJILHHK CHJII, 3aMblKapmas CTo

DOHA KOTOPOI'0 olpefeiigeT BelUIHHYy NaCCHBHOro fnaBbie -

aus (cm.prc.l10),
[Io onpeneseHHbIM BeJIHIMHAM INACCHBHOI'O HaBje H 4 4

BEIGHPAIOT KPHTHYECKOe CedYeHHe, Mg KOToporoe (fg ~ £

HMeeT MHHEMA&JIbLHOe 3HaYeHHe, H 3aTeM IpoBepgioT BbI -
nonuenue ycnopug (22). Ecnu ykasaHHoe yciioBue He BbF
[IOJIHIe TCS, TO CclleAyeT IpeAyYCMOTpPeTh AONOIHHTENbHBIE
MepONpPHEETHI IO CHHXEHHIO OIOJ3HeBOrc AaplieHus B MeC-
Te YCTAHOBKK CBA{HOU NPOTHBOONON3HEeBOH KOHCTPYKHNHH
(HanpaMep, TeppaCHpOBAaHHE BhIleNeXauero ONoA3HeBOIO
CK/IOHA, YCTPOARCTBO HONONHHTEIBHBIX YASPXKHBAKITHX KOH
CTPpYKOH#t H T.O.) HAH IO YBEJHYEHHIO NACCHBHOI'O AaBie-
HES NYTeM 3arpys3Kd NpHA3MbI OTIIOpa MACCOH HaCHINH 3eM

JIISHOI'O IIWIOTREA,
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6.8. PaccrogHue MeXxny CBAaMHE B pRAY HAXOAL4T I O
popmMmyne

8
€ N
rne 8 - WHpHHA OMNO/II3HEBOr0 yvacrxa CKIO0HA;
N - KOng4ecTBO CcBal B pany,
E.g B

N = ; (25)

?cl

fcé"" OllCII3HeBoe NapBlieHHe, BOCHPHHAMAaeMOe OfAd-
HOYHOU DecCKOHe4YHO XeCTKOH cpraelil.

6.9. Paccroanue mMexny cCBaAsMH B IUIOCKOCTH TIOAOL =

Bbl IJIIHTHl POCTBEpPKA& NONXKHO ObITh He MeHee 1,5 nuamer-
poB cBak Mexny

OCAMH H He Me -
Hee 1 M B CBeTy
(CH 20062, n,704).
Ecan paccrosHue
MEeXAY CBAaASgMHU
(n.6.8) 6yaerT
MeHBblIe YKa3aH~
HbIX BENHUHHIH, TO
HeOBXONUMO pac—
nojlarath CBay B

2777727 A 4 L

Pxc. 10, 'padmvecxoe onpeneneune npe-
ReNLHOR BENEYNHH NMaccEBNOTo ornopa & :

l1aXxMAaTHOM IO~ P - cobcTBemmag Macca NPE3MLI OTHO -
paixe B Heckolp- Pa; € - cwia cnennenms no nosepxmo -
KO DPAMOB. cTE cxonbxenns; K - peaxnms TpyaTa

Mo nomsepxHocTu; £, -~ NACCEBHOG o4~
nerxe na maocxocts Bll: 'f“,- yTON BRYT w

pPeRHOr'C TpeHNR TpyHTa; d' =0

6.10. Ononzye-
Boe
dagiie Hye cfj
BOCIIpDHHEMAe M O e
ORHHOYHOI CcBaeill

(n.8.11), He nomxHO mpeBblIATH HeCYmeil CHOCOGHO C T X
CBam npy pabore HE IOPH3OHTAIbHbBIE YCHIHA, PACCYUTAH-
Hok no npognocru u fAedopmartupHocTH, Ceuenne cpam Ha
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NPpOYHOCTHL ClleAyeT PACCYHTHIBATL Ha YCHW/IHd, OnNpeaellen-
Hble C YYeTOM €€ pacHYeTHOH CXeMBEl.

6.11, [lpenemsHyio BeJIHYHEHY ONOJN3HEBOI'O NABJIEHMS, BOC-
INIPHHAMAEeMOr'0 OXHHOYHOH cBaejl, onpeneqdioT 0 BbhlpaXeHHo

geg=(7+ 3’%") & [ 2 [ t;’(«s “ -’;ft),azcwx
(26)

xf&, '1?(4504- _’;vr.)]’

roe /1, = h -Cosd;

A - MOmMHOCTL ONON3HS B MecCTe YCTAHOBKH CBaf-
HOH KOHCTPYKUHH;

ol - yron HaknoHa NOBEPXHOCTII CKOJNIbLXEHHS K TIO-
PA3OHTY;

]"w -~ O6beMHas MACC& OMNO/3HeBOI'0 I'PYHTA;

Yw (.~ COOTBeTCTBEHHO YroJ BHYTDEHHEIO TPRHHS X
) cnel/leHde ONO3HeBOr'o I pYHTA;

D) - punameTtp cmpam,

6.12, Ilpn onpeneneunn pacCTOSHHSI MeXAY CBagMH B
psany HeOOGXONHMO YYHTHLIBATHL BO3MOXHOCTL NpPOgBIEC H H A
Ba3Ko-nnacredeckoro "obrekaumg” ( 7 npopesanns * mno
H.H.Macnosy) cBaifi rpyHTOM OIIO/II3HeBO'0O Maccuba B ro-

PH3OHTIbLHOI INIOCKOCTH, CKOPOCTh KOTOPOIro MoOXeT OBhITh
onpefiejieHa No ¢Qopmylie

Y
Uy = yx"(i/-(-fo)‘ec "

rae Z); ~ HayallbHasi CKOPOCTBL INOJN3y4eCTH ONOJN3HEeBOTO
MaccuBa, CM/CYTKHU;

t - BpeMs OT MOMEHTa BBOAA IPOTHBOONOA3HEeBOH
KOHCTPYKLHH B 9KCI/IyaTrannio, CYTKH:
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U; - KOHEeYHag CKOPOCTh BH3IKO-~IUIACTHYECKOIO " Of—

TexaHasi © cBall OnoN3HeBLIM I'PYHTOM,CM/CyT-—
KH,

B-Ecf |
(377 " ¥en J‘/)"M .
U = 4’1’7 . YOh AN ’ (28)

7 - KO3PPHUMEHT AHHAMHIECKOH BI3KOCTH ONOJ3He-

Boro rpysnra, Xrc-CyYTkKy -
CM

{( - napamMmerp, @%—-—ﬁ-ﬁ— v
c - YTy YDh ” : (28)
7

7l - macca onon3awmero r'pyHTa, KI'M;

;"M'Q - YaenbHOe [aBlleHHe HA CBAI0, LIPH KOTO P O M
HCKJAIOYeHO BS3KO~IUIacTHYeckoe "obrexanme ”

('nepor’ BSI3KO-IUIACTHIECKOT'O0 OOTeKaHmud) ,
xrc/cm

Ce
7[7',,,(.2?-2,‘2 ?w.’- z;:, tj ?"-) p (30)

=09
Foomq & ctg Yu + 0 - _z-!f__

(o — Xe€CTKOe CTPYKTYpHOE ClIeIUIeHHEe ONMI3HeBOTro
rpyHTa,

6.13. Ecam paccuuranmag ckopocth U, HeNONyCTHEMA
C TOYKH 3peHHg NedOpMEPYEMOCTH NOPOXHOAK KOHCTPYK -
HAH, pacnojloXeHHOB HA ONWI3HeBOM YYACTKe CKJIOHA,pac-
CTOgnRe MeXxAy CBajgM®P B pdny Cileayer YMOHBIIATDL, a
3aTeM CHOBA NPOBEpPHTL B COOTBeTCTBEM C M.0.12.

b.14. Cpalinbie npOTHBOONOJI3HEeBLIe KOHCTPYKHHH H A&
BO3neficTrEe ONOJI3HEBOT'O NABJIeHRd  pacCYdTHBAIT MO
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NPOYHOCTH ¥ MO AePOpMATHBHOCTH, HACHOIbB3YdA METOAHKY ,
H3TOXeHHYI0 B "PexkxoMennanugx no pacdery (QyHOaMeHToOp
rny6okoro saloxenng onop mocros” (HHHHC. M., 1970),
B 9a4CTH onpefeneHud IMyOGHHLI 34N0XeHHS CBail B KOpeH -
Hble noponbl. B pacdere AONKHO ObITh YyYITEHO, YTO ONOI3-
Hepoe [aBl/leHHe IPHIOXEHO K CBae o BCeH ee MIIEHe ot

IIOAOWBH!I MIUThl POCTBEepKa N0 IIOBEPXHOCTH CKOJ/IbXEHH g

¥ K GOKOBO#l NOBEepPXHOCTH IUIHTHEI pocTBepka. Ecilu minra

pOCTBEpKa CJHYXHT OCHOBAHHEM IOANOPHOH CTEeHbl, TO He-
O6X0OOMMO Y4eCTh TaKXe 4HacrThb OIO/I3HeBOI'O NaBlieH K 4,

KOoTOopasd BOCIpPHHHEMAETCs CTeHOH H nepefaeTca HA CBRa# -
HbI¥ poCTBepK.

[na ynpomenuns pacdeTa QOnyckKaeTcs INPHHHMATDb, 4TO
pacrnpepnel/leHie ONOI3HEBOTO AaBJIEHHS IO BbLICOTE IIPOUC -
XOAHT NO TpeyYronbHOH 30Iope,

I[lpu pacdere cmali no Marepuany moryr OblTh ABa Cily
yadq:

Ha cBaw AeiiCTBYeT TOIBKO OlLOJI3HEeBOE NAaBlIeHHe,Bhl -
aniBapijee B ee cedeHHaX Harubampune .4MOMEHThl H Iepe-
pe3biBapIige CHIBI; B 3TOM Cllydae CBAaX pPaCCHYHTHBAIOT
Ha U3THO;

HA CcBaw, NOMHMO OION3HEeBOTO MAaBleHndg, Boa3neldcrBy-
I0T cobCcTBeHHAd Macca KOHCTPYKUUH H BpeMeHHas Harpyas-
K& Ha Hee; B 3TOM dJlyyae B cCBae NedCTBYIOT usrubawo -
WEH MOMEHT, Nepepe3blBapiiagd H NpONOAbHAG CHIABI H ee
HeOOXOAHUMO pPAaCCUHTHIBATHE HA BHEUNEHTPEeHHOe CcxaTHe.

[lpp onpeneneHun MOMEeHTA B CeYeHHIX CBaH, BbI3bLIBa-
eMOT'0 ONOJI3HEeBLIM OabjleHHeM, MOTYT OblITb ClneaAyloll He
cliydan:

cBag pacCCMATPHBAESTCH KaK OTOEeIbHO CTOosmasg, H MO-
MEHT BbIYHCIGeTCH KaK B KOHCO/IBbHCH 6anke;

rojiopa Cban 3ape/iaHa B pOCTBEpK, KOTOpPHI# paccar
puBaeTcCd KakK ynpyronoaariusagd onopa, A MOMEHT BBbIYHC
19eTCd KaKk B fanlke C OONHHM 3afel.aHHbIM KOHLUOM II 1DY
'HM CBOGOAHO ONepThiM;

TO Xe B (lyuvae aHKepOBKH TOIOBbE! CBAU I'HBKON HMNIH
XeCTKOH AHKepHO# THrou:

30



ros0Ba CBay 3apeilafa p HecMemaeMB® pOCTBepK, K
MOMEHT B CcBAe BhIUHCIgeTCd KAK B ballke ¢ nBpymMg 34-
nejladHbIMHA KOHILaMH,

6,15. llpe pacuetre OypoHAOHBHEIX C3A# 1O MATepuHany
pacYeTHLle CONPOTHRICHAd 6eTOHA H apMAaTYph! NPHHAMA-~
jor no CH 365~87 c npenycMoOTpeHHBIMH XKO2(p)HNHeHTAaMHU
ycnopafli paGorh! ang xene3d00eTOHHBIX H OETOHHBIX KOH~
crpykuu#t mocroB u Tpyb. PacderHoe conpornBleHne Ge-
ToHa cpall Ha ocepoe cxaTHe (B NPOTHBOONOIIHEBLIX KOH-
CTPYKIHEX) Aonyckaerca npmuamarThk paBHeIM (0,25 or npo-

exTHOll MapkH Oerona 6Ge3 BBONA& MNONIOIHHATEIIBLHOI'O KO3() -~
brnueHTa ycnopuili paboTh,

[Ipoponeneit marub npu pacdere 6OypoHabumBHBIX CBal
10 MaTepuany He YHUHTLIBAIOT.

6.16, I[lpuMmep pacdera yaepxuBapueil KOHCTPYK O H H
13 byponabuBHbix Ccpaif @ npumMmep OINpenelieHEss CMeTH O #

croumocTH 6yponabusuoft cmau Z = 860 MM npmeefe H uI
B HNpANOXeHHdx O m 6,

7. YCTPOWCTBO NPOTHMBOONONIHEBLIX KOHCTPYKUMM
U3 OypoHabusHbix cBait

(.1, TexnHonorug ycrpoiiCTBa NPOTHBOONONSHEeBbIX KOH—

CTPYKUKHi u3 OYypoHaAGHBHBIX CBAall BKI4YaeT CIeAYIO Il # €
onepannu (puc,ll):

IOAroTOoBUTENbHbE paboThl (yCrpoCTBO BpeMeHH I X
06be3n0B, OpraHu3anns CTPOUTENBHOH INIOWANKH):
Haroromvienne OypoHabuBHBIX CBafi;

YCTPORCTBO Xele306eTOHHOH IHTH pocCTBepkKka,

Huxe npmsenena norpe6HOCTL B MexaHH3Max u o6opy-
10Baypy:
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Pac,.11. {inan crposTenwHo umomalxH:
1 - Oyposoff cTarox yaapro-xamarroro neficrsms, Tan YKC-8SOM wna BC-1M:2-ryce-
suqRniA xpan MK1.25; 8 - Ganbz ang cbope mrama; 4 - saexrpocraynng:8- MOCTA
CRNIAANDOBATNES ApMOKADX2cOB; 8 - MecTa cxnanxpomamxs o6caasmx TpyS; 7 - BESpo-
Ganua; 8 - asromobmab-camocsan 3N1-585; 9 - mpemennce /rpaxsenne;10 ~ me G e
novdag nonroromsxa;ll -« Cymxep ¢ Geromon~raoR TpySo#;12 - mpemennufl o6nosn



KonugecrBo,
1IT,

byposoit c'ranox gnacpuo-xanawuoro neh-
crBusa (THna 30M nnn BC=1M)
I'yceuuuunit kxpay MKI=25 . . . .. . . ..
DICKTPOCTEHUMSH o« 4« o & o o 5 o o o o o o s+ «
Bubpobambs « « v v « ¢« ¢« s o 4 6 v e e o o .
Artromobune-camMocpan 3WUJI-688 . . . . ..
ABTOMOBOHNTB=CAMOCBA/ [Jig BLIBO3KH IUTamMa
EMKOCTDL ON1G BOABI + v 4 o« o o o o o o o o+ .
Baovg ang céopa WM& « + « « s+ « « s v o
Bu6poniyta aJHHOR S M . . . .+ v v 4 v v e
BEyukep ¢ 6eroHonuTHOl Tpybo#t . . . . . . .
CBapOYHBIft ANMAPAT « « « « + 4 o o + « o o

-
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7.2. Texuonorug ua3roromneHus GYpoOHAGUBHBIX CBAafi,
IBIFIOIMXCHA OCHODBHBIM 3J1eMEeHTOM IPOTHBOOIO/N3HEe B O H
KOHCTPYKIIMHM, B OCHOBHOM He OT/IH4YaeTCHd OT OOMEINpPHHS-—

Tok (puc.l2). & v‘
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Puc.12. Texnonorzwecxag cxema ycrpoficrea Oy oHabUBHLIX caaft

l—cxpaxnmua; 2-06cangas Tpyba; 3-neMeRIOrpyHTOBaS noayuma; 4-ap-

MaTyphuift xapxac; S-npremuniff Syrxep ¢ OGeToRONMUTHOHA TpyOOof; O-Oe-
TOHFA® CMeCh; [=XOHAYLTOpD

7.3, PaborTel 1o ycrpoicTByY 6YpOHAGHBHBIX CB&AH CJle -
AyeT HAYEHATBL IIPpH HANWYMHK NpPOEKTa NpOR3BOACTBA& pa-
60T, NONHOro KOMIIEKTA TEeXHOMNOTHYEeCKOro O6OpynoBanus

¥ MaTepHnallop HeOBXOAUMOr'0 B HYXKHOM KOJIMYeCTBE X KA -
JecTBe.

Hepblnmonue HHe NpeaAyCMOTPEHHBIX YTBEpPXAeHHbIM IIDO -
eKToM MeTonop pabdor, TpebHomanui Hactrosmux " Meronm -
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YeCKUX peKoMeHnauu#t®, a Takxe HapylieHue KOHCTPY Kluy,
NnpedyCMOTpeHHOK pabodHuMH depTexKaMH, dBAdgeTCH OCHO -
BAHHeM Mg OCTAQHOBKH pabor,

[IlpoexT npouaBoncTBa paboT MO CTPOHTENBLCTBY CBAl -
HOI'O IPOTHBOOIOJI3HEeBOI'O COOPYXEHHA NOMXEeH YAOBIeTRO-
pATEL TpeboBAHMSM TEXHOIOI'UMH HITrOTOBJeHHA O6YPOHASUB ~
HbhIX CBal M UpaBU/l HX IHPHEeMKH, CO[epXalHXCsd B COOT -
BeTCTBYIOIINX padfeiiax HaAacTogmux "MeTonnueckux pexo-
MeHpauuit” .

Meponpuarug no TexHHKe 6e30IaCHOCTH paccMarpuBa-
IOTCYg B COOTBETCTBYWOWHUX IIpOoeKTax Ipou3BoaAcCTBa pabor,
cocraBilseMbIXx C cobamoneHneM T pe 6 0B AaAaHUIK

CHull Hl-A.11-70.

bypenne cxaaxuw

7.4, K 6ypeHHI0 CKBaXuH pa3peliaeTCd IPHCTY N & Th
TOILKO INPH YCIIOBHA HEYKOCHHTEJILHOI'O COONICAeHHs Tpe -
boBanuii, coaepxauHuxcd B In,7.3.

[Tepen HadaloM 6ypeHHS Kaxnoh CKBaxXHHbl HeOOXONH-
MO NpPOBEpHTb COOTBETCTrBHE IIOJIOXKEHUS ee OCeH H oTMeT
Ky ronosbl cpap (YCThbdS CKBAXHHBI) IPOCKTY.

OuepepnnoctTh O6ypeHHS CKBaXHH yCTAHABJIHBAETCHd IpPO—
eKTOM npom3aBoncrea pabot. Ilpu sToMm Oypenme CMeXHBIX
CKBAXHH IpH PACCTOSHHH MeX[1y OCgME He MeHee O aAHa-
metpoB (ang nuamerpa 750 MM ~ 3,75 M, nna numameTp a
860 MM - 4,3 M) ponyckaetTcg nocie AOCTUXEHHA BGeTO-—
HOM NpOYHOCTH He MeHee 25 krc/cm2.

OuepenHoCTs GYpPeHHS CKBa)XHH H8 &KTHBHOM ONONI3HE
3aBACHT OT CTeIlleHH AKTHBHOCTE K ycCcTaHap/JIaBaeTcg HA

OCHOBE TNOAPOGHLIX HEXCHEePHO-T'eOJION'HYeCKHX H3bICKaHHU H

HabnmoneHuH,
CpaBHATE/IBHO MaloOAKTHBHbIe ONoOA3HA (CcMeueHHe AO

1-2 cM B CyTKH) peKOMeHAYeTCH 3aKpellgrTb CcHajaia Ha
YCTOUYMHBBEIX y9aCTKaX B HellsiX HCHOJAb30OBaHug sddexkTa
CAMOTOpMOKe HAd.
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JaKpel/ieHUe AKTHBHOI'O OION3HE MOXET OLIThL HAYATO
c Haubollee AKTHBHOI'O y4acrtka, B sTtoM clydae ycraHoB-—
NTeHHble B NEepBYIO OYepelb CBAH MOTYT pa3pyWHThCs (npw
5TOM Oyner ROCTHTHYT 2PbeKT BPEMEHHOr" YKpelUieH X £
ononaug). Hanklie 3akpemigrh ONOA3EHL MOXHO B 4aubo-
lee YCTOHYHBBLIX YHaCTKaX. Pas3pylieHHble CBA&H AONXK H bl
ObITE 3aMeHe Hbl.

7.5, PaGorel no ycrpolicTBy Kaxao# cBaM He oBXOAHMO
peCTH ©e3 ANHTEeNbHBIX NepPEepPLIBOB MeXAY OTAEeNBbHEL MH
TE@XHONCIHYE CKHMH Olle paudgMi B0 H30exaHHe Cnyd9amnyo -
ro o6pylIeHUs CTeHOK CKBAXHKH,

Bo Bcex ciiy9agx He/lb3d AOIYCKAThb IIPpOCTOS CKBAXH-
Hbl B OXHOAHUK OeTOHMpPOBAHUHY B TedeHHe Oonee 164, Ec-
4 NPeABHAHNTCH 3a[epXxa ¢ HaganoMm 6eTOoHHpoOBAaHudA,Oy~
peHHe pPeKOMeHAYeTCH HPHOCTaHABIHKBATHL, He OOoBOAY 34 -
6ot CKBAMUHBI A0 NMPOeKTHOH OTMeTKkH Ha 1-2 M,

7.6. Ilpyn BGnaronpusaTHbIX TPy HTOBHIX YCnoBHaX (rpyH-
+bf 623 BKIloueHul oblioMkoB, I'anb) cxBaxuHm (HE BCIO
TIy6UHY H/H HacTik ee) peKOMeHAYeTCSH OYpPHTb CTAaHKaMH
mwHeKoBoro 6ypeuns. OnonsHesnie I'pYHTBH!I CO CKANbHBIMH
BK/IIOYeHUGMH 4 IJNIOTHLIE KOpeHHBIe NnopoAb! INpOXOALAT
CTaHKaAMH XAHaTHO~yaapHoOro BHypeHud.

llpy npoxofike CKBAXHH B CYI'IHBACTBIX I'DYHTAX ONTU—~
MallbHOIl RIAXHOCTH pacxol BO[bl olpefedsdeTcs NOonyqe -
HHeM wamMa (Nynenbl), H3BIEKAeMOI0 H3 CKBAXHLEBI KO-
JIOHKOH,

[linam (nyaesny) pasrpyxaioT H3 XKEJIOHOK B cheudalb-
Hble eMKOCTH H BBIBO34™ 3a4 Npelellb! CTPOHUTENBLHOHX NI0-
ImanxKH.

T7.7. lna obcanku CKBa&XHH pe OMEHAYeTCH NpHMEeHdTh
HHBEHTAPHBIC CTallbHble TPyOnl C BHYTPEHHHAM [HEMETP OM
Ha 5-10 cMm 6onsire rabapaTHOIO AHAMeTp&a IHEKA HIE NOo-
nora. Bo usbexanme pnedopmangd Tpyobel HaA 3epXHEeM KOH~-
le peKOMeHAyeTCSs yCrpaHparh (raHell g3 I O A O C H
100x16 mmM,

O6cannyio TpySy pPeKUMeHAYSTCs BAA&BIYBATL NOA Mac-
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colt 6ypoBOr0 HHCTPYMEHTAa, ylapaMu [onxoTa /N BHOpo-
lorpyxareneM, Bubponorpyxareily peKOMEHAYyeTCa HCION L
30BATb Takxe H A9 u3bBledeHud obcanHblx TPYD H3 CKkBa-
KHH Nowle 3anondenus ux GeronoMm. O6canHsie TPY 6 p
ciieflyeT uU3BJleKaTb B lipouecce BeTOHHPOBAHUHS CKBAMXHHDLI,
OnuHako B CKBAaxHHAX, NPOOYPCHHBIX B YCTOHYHMBBIX TI'pPyH-
Tax NpH OTCYTCTBUH T'PYHTOBBIX BOA IPpH M&JIoOM HUX TIpy-
TOKe, [AONyCKaeTCcsd H3RIeKaTh oHcanHble TpybObl OO0 GeTo-~
HHPORAHuUs,

[Tpu saxknuuupasupr oGcanHoil Tpybbl B CKBa)XMHE, & Tak-
e B Cliydasx, oropopeHnbix B Npoekre, obcaldHbie TPYOH
He U3p/IeKAaloT.

7.8. Tlpn npoxodxe CBHIIY4YHX I'PYHTOB HeOOXOAHMO BeC-
TH ollepexamy 6ypeHue o6cankKy CKBaXHH. Eclin onepe-
xKapuwag obcapnka He obecneyuBaeT NPOXOAKH, CKBAMXH H bl
TAMIIOHUPYIOT II€MEeHTOM, LNeMEeHTONeCHYa8HbIM pacTBRO p O M
H/IH TOIMMM 6GeTOHOM.

TaMnoHax CKbBaXHH TeMH e MarepuajaMi MOXeT I10-
TpeboBarbCcsa U MNPH HAIHYIH BAJIYHOB, BbLICTYNAWIHAX H 3
CTE@HOK CKBAaX3HH.

flocne Tamnonaxa OypeHHe MOMHC NPOAONXKHTL JIHIb

nociie OOCTHXEeHHA OeTOolOM IPpOYHOCTH He M € H e e
10 krc/cm2,

Ilpy Oo6GUNIBLHOM NPUTOKE T'PYHTOBLIX BOHM HeoOXOoOHMO B
neppylo odepenb NPOBEePHTL COCTOSIHHE IOBEPXHOCTHO ' ©
BOAOOTBOAA Bbille BOJBOAINMOTO COOpPYheliugd, BLIABUTH Ka-
Kne-jgd0 3anpynbl, yTe4YKH H3 BOHNOI pOBOAOB, KaHajlh3la -
I H YCTPAHHTHL O4Yaru BO3MOKIIOIO VBA4a)KHeHUs CKIOHA.
Ecnu aTux MeponpuarHii HENOCTATOY O, CledyeT OpraHH-
30BaATb lepexBaT I'PYHTOBLIX BO/l AOHNO/IHUTENbLHbIMH CKBA-
XXHHAMH C OTKA4YkKOH poabl. JdononuurenbHble CKBauyg 1 bl
nesiecoobpa’zuo no BO3MOXIOCTH pacliojllararthk 3a lipefie —
1aMyd CBAaHLOTIO 1OMg I 3aNOoIHITh (eTOHOM INOCJC OKOH -
H4HHSl OTKAYKH BOAbLI {eCily 3TH CKBAKUHBI lile UCNONL3Y —
IOTCH NI NMOCTOAHHBLIX BepTHKaNbLIbIX Apcluaxci).lipil He-

OOXONAHMOCTH OTKAYKI BONbl 113 CKLaMuH, paclo/oxeHHbIX
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B IIpefellax CBAHHOTO NOJdg HAu BOIM3H OT HEro, ciefayerT
MPHHAMAThb [ONO/HHUTENbHbIe Mepbl [/ HCKIIOYEHAd M J H
yMeHbIUIe HUSl BbIMBIBAHHMS YACTHI TI'pYHTa B Hpejejiax oOT -
kaukp (MenKo3epHUCTHIe OHIBTPBI, PEXHM OTKAYKH H T.I.)
1 3ANOJNHATE [IOCNIe OTKA4YKMH obpasopaBiipecg INYCTO T bl
garnetanpeM (MHbeKuMed) HeMEHTHOIr'0 pacTBOpa Nnoa Aan-
nNeHueM,

[lpy TpOXOAKEe ChIMYYUX TPYHTOB MNPUMEHHIOT TDIHHHAC -
THIE pPACTBOP.

7.9. INomMuMo nepeducieHHslX B 1n.7.8 npengarcTaBuii, Ipu
NPOXOAKe CKBAXUH MOTYT ObITh H [APYyI'He: NOJIIOMKA 4 3a-
KkAUEUBaHHe OypoOBOTO HHCTPYMeHTAa B 3a00e, 3akiuuusBa -
npe obcamHO# TpyOB! U Ip.

Ecny HeBO3MOXHO IpPeOAONneTh NpendaTcTBue, pelieHue
06 HCHONb3OBaAHNK CKBAXHHB! INPpHHAMAaSTCA NPOSKTHOI Op-
rapu3anueff u corjsacopbiBaercsg C 3axasyukoM. OpHako B
11000M Cllydae CKBaxXXMHa AOoMxKHAE ObiTh 3abeTOHHpOBAaHA.

T.10. llpu Oypenum CKpBaxXuHbl HeOOXOAWMO CJIEAMTL 3a
hakTHYCCKUM HAIUIaCTOBaAHHEM I'PYHTOB. lNy6GHHY CKBa)u-
Hbl B IIpOEKTE Ha3HaAYaloT ucxond U3 IVIyOMHBI 3a/leTAHHU 4
KOpPeHHBIX TOpoR M HeobxouxMmou (pacyeTHON) 3aneankd
CBaAH B KOpEeHHble ITOpOAELI.

IIpoexT npouapoacrtsa paboT AONXKEH COOEepXaTh HH-—
HMOHEPHO~TeONIO'HYeCKHEe CBelleHHs O HAMNIACTOBAHHH I'DY H-
ToB (nBer, cTelneHb BbIBETPEIOCTH, HAJHYUE BOIOHOCH bI X
FOPUIOHTOB H I, ).

7.11, Kaxpag npoSypenHag A0 NMPOEKTHOH T1AY6H HLI
CKXBaxuHaA [ N¥XHA OBITH OYHIUEHA OT UUIAMA UM T'pPYHTA U
cnaHa 3axkasyuky no akry. llepea wavanom BeTouHupona -
HA$: B CKBaMUHY HeobOxoaumo 3acematrhk 00-100 xr nemen-
Ta Ang co3naHudad NeMEeHTOI'DYHTOBOH NOAYHIKH,

OTknonelns GaKTHYECKHMX pasMepoB CKBaXXHHB!I OT IIPO=-
€KTHBIX He MAOJXHbI NPEeBBIATL CIeAYIOUIHX BeJHYMH:

rnybuHa ckBaxuibl ~ +50 CM;

AMaMeTp CKBaXHHBI: TpH raybune no 8 M -¥0,1J, no
He 6osiee +10cM m -5cM; npm ruybmme »8Mm - +0,3¢ ,HO =He
Sonee +25¢cMm m ~Scm.
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HAKJIOH OCH BEPTHK&IBLHON CKBaAXHHBI - 20;

pPACHONOXEeHHe OCH CKBa&XHHBI B IjaHe - 25 oM.

Bce oTknoHeHuss oT npoekTa, NaHHBIe O GAKTHYEC K O M
HaIVIaCTOBAHHM TPYHTOB HAHOCAT HA HCHONHUTENbHBI Yep-
TeX, KOTOPBIX HepenarmnT 3aKa3qypkKy H NPOeXTHOHU Oprasp-

3a11H.
7,12, Ha akruBHbIX ONON3HSX, 4TOOb! U36EXAThL CMg —

TH@ CBeXerd OeroHa 6YpOHAOHUBHBIX CBall, CKBAXUHBEI ClE-
pyet OeroHHpOBaTh 6e3 uapiledeHHg obcamrwiX TpyG. [Ipo-
DY PO HHBIe CKBEXMXHHB MOXHO HCINONL30BATL ANlg YyCcTpolcr -
Ba OypoOBCTABHLIX CBall, NpuMeHad O 9TOro 3IapaHee H3-
'OTOBJIEHHbIE CBAH KakK CINVIOIHOIO CeYeHHS, rakK H MNOoibio
C 3anoHeHHeM nasyx O6eTOHOM.

ApmMnUpoBaKHe Coan

7.13. Onsa npononbHO#X apMaTtypsl 6YpOHAGHBHBIX CB ali
He DO6XONMMO HCHOAbL3OBATh CTepPXKHH AHaMeTrpoM Ot 10 pno
28 MM 3 CcTajlly NepEONHYEeCKOro npoduig kiacca A-ll #u
A=,

B nopsnoke ucxniodenus ang ceail anupHoOf oo 8 M npH
COOTBETCTBYIOIEeM OOOCHOBAHHM AONYyCKaeTCd NPUMEe HITh
riankge CTepXHHM K3 cralun Kiaacca A-l.

[MpoekTHOff oprauu3anue MoxeT ObITh AOCIHYMEHO HC -
ONL3OBAHHE XEeCTKOX apmMarypesl B BHAe Ipokara, TpY®O
A 1p,

Ong u3roTromleHus CIHHpalH, KONbIeBLIX XOMYTOB, Ile-
TOllb~OI'paHpdYATE/Ied NPHMEH4IOT apMAaTYPHYIO cTrallb I'lank-
KOT'0 INpoduilsg H3 cralnm kKinacca A-l,

7.14. PaccrosHue Mexnay UpOAOILHLIMH CTepPXKHAMHE H
war Chnupain apMarTypHOro kKapkaca HeoO6XOAHMMO IpHHHE -
Mmark paBibiME 15-20 cM. [IpononbHble CTEpXHM pacHO =
narapT O6bMHO DABHOMEDPHO IO Bcel OKPYXHOCTH. B HpO-
THBOOIONI3HEBLIX COOPYXEHHSX, BOCHPHAHMMAKIINX GHKCH -
pOBAQHHO2 HO Hampap/ledHIO OlO/JI3HeBoe AaBleHue, pabo -
yyIl0 apMartypy MOXHO pacloilaratb aCHMMeTpHYHO, pas-
Memasl CTEepXHH B COOTBETCTBHM C pacderoM, [lina obec:
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[Ieq9eHHUH XEeCTKOCTH apMAaTYpPHOr'0 Kapkaca CTapgT Konbla
WEeCTKOCTH (BHYTpPEeHHHE KO/lbUueBble XOMYTHI).

Homyckaercsg ycTaHOBKA NONONHHUTE/NbLHBIX NPOAOHBLHBIX
crepxHefi, pa3dMemaeMblXx B3 CTBOpe OCHOBHbLIX. [lpH a3tom
Heob6xonoUMO obecneyuBarb OeCnpelNaTCTBEHHBIH MPONY CK
6@ TOHONHTHON TpySbt NpH 6@ TOHHPOBAHHH CKBA&XMHHEI,

Ong cobnwonenns NpOeKTHOH TONIMHHBEI 3&WHTHOTO C/OSH
serona (e menee 10 cM) npumeHsaioT (ukcupyomHe ner-—
M M3 THnafgko$l apMAarypHOU WM NOJOCOBOi CTanu,

7.15. Mecra nepecedeHnus cTepxHedl npoAonbHOU ap-
MATYPHB! ¥ CIHHpAaNH clliefyeT COeNHHATbL B WIAXMATHOM I10-
ndAKe C NOMOUEBK KOHTAKTHOH CBapKH WIH Bg38JIBH O #
ntpoBonokd., [lyroeag cBapka nna 2Toil nesllyw He OOmMycCKa-

eTCH.
7.16. Anunry npononbHLIX CcTepXHelt CledyeT HA3HAYaTh

C YYeTOM BBINYy CKOB, CJIyXauHX AJIg 3a0e/lKd I'OJIOBhLl CBAaH.
Bepxune XKOHIBI NPOAONBHBLIX CTepxKHell Ha anuue,obfec-

neyppamoume! ux 3afellkKy B NINIUTe pPpOCTBepKa, peXOMeHAay-
eTCq Mg yRo6CcTrBaA apMUPOBaAHHA IWIHTHI POCTBEpPK& 0OCTaR-
nares 6e3 chnupalny # Kollen XeCTKOCTH.

7,17, Cparm pexomMeHOyeTcd APMHPOBATL 3a4paHee H3=—
I'OTOBJ/IEHHRIMH KapkKkacaMd C HIOMOUWbLI0 CHelHAANIbHBEIX KOH -

NYKTOPOB.
Y Kpy IHHTellbHYI0 COOPKY KapXacop BLINOJNHYIOT HA& CTPO~

HTeNLHOH nnomanke., Pabouyne MNpoaonbHbie CTEPXHH CTHI—
KYIOT HNapHbIMH CMeHleHHbIMH HAaKIankKaMB B COOTBETCT BUM
¢ pexomennanuagmue CH 365-87 ( nprinoxenue 6).

Harorosnenubie kapkachk! RONXKHBI OBITE OCMOTpPEHBl U
NPHHATHEl NpPefACTaBUTENIMHE TeXHHYeCKOI'0O Haa3opa Io akKTy.

7,18, [dng xapkKacoB He o6xoAMMO NPHMCHATbH &pMAaryp-
HYI0O CcTailb, YKa38HHYIO B IIpOeKTe, M TONBKO IpH HAay -
1MH CepTHdMKATA& OT 3aBoAa—H3roTOBHTENd.

7,19, HemapkupoBarHrie CTaln OOJUKHBI ObITH NpeaABAPETEIIL-
HO pHcnelTaHbl HA pa3pbliB; NPH 3TOM AONXHxN OBLITH yCcra -
HOBJIEHB! NIpeae/]l TeKydeCTH, BpeMeHHOe COINpOTHBIEHHE H
OTHOCHTeNbLHOe YNJIUHeHHe IpH pa3phblBe, OTH XAPAKTEpHC-
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THKH CTaliefi NOJ/DKHLI ObITh NpenbaBJIeHBE! NPOSKTHOH OPruHy .
3allgd A7d IOJIydeHHd pPAa3peIleHHd IPHMEHHTh TAXHe CT&lH.
7.20. Ilpy orcyrcrBuM NpenyCMOTPEHHOH IPOEXTOM ap-
MATYpbl NOHmyCKaeTcsd (IO COrllaCoBaHHI0 C NpOeKTHOH op-
ragpgange! ¥ 3aKa39YEKOM) 3aMeHa ee IpH YCIOBHH:
yqeTa paCUdeTHbIX COIpOTUBJIEeHRAN 3aMeHAKWEH u 3a -
MeHgeMOH apMaTryphl OpH OIpefAeleHMHd INIOWAail CeMeHus

3aMeHsome#t apMaTyps! (IOIMyCTHEMEIe OTKJIOHEHHMS B VIO a AR
CeYeHnsI &apMarypel NPA € 3aMeHe - He MeHee d H He Ou-
Jige 10%);

cobiIIoNeHHY HeOoOXOAHMMBIX PACCTOdHUN MexAY CTepxX -
HIME B Kapgacax;

COXpAHEeHAS TOJUIMHB SAHTHOrO ClIOS HE38BHCHMO OT
npamMeTpa crepxrelt apmatrypel (T.e, He menee [0 cm);

YCTAHOBKH pabodeit apMaTypbl U3 IVIaAKHX CTepxk He i
COBMECTHO C apMAaTYpPOi NepHOANYe CKOI'O0 NpodHIIs,

7.21., OTKJIOHeHHd NHpPH H3rOTOBJIGHHY KapPKACOB B 34 -
BHCHMOCTH OT HOMHH&IBHOT'O AHaAMeTpa CTepxHe#d apma -
TYpPBl He OQIXHB! MpeBhIUIATb:

+10 MM -~ 0 aABHE CTrepxHEe® B KapkKace IIpH d =
18440 MM

;tU,BQ’ ~ B pacCCTOdHUAX MEXAY OTAelNbHbIMU padbody -
MH CTepXHIMH;

+0.5 ¢ - B naEHe HaAKRAOOK]

0,1 § - cMemenme ocelt crepxHell B CThIKax.

e pgonycrawTCad TPeWMELI B WBAaX, KDPYIHRAYS K HacCiug-
HAd NOPHACTOCTH, HOApeski CrepXKHel,

Te22. OTKIOHeHHSA IIPY YCTAHOBKE apMAaTypHBIX Kapka=-
COB B CEKBAXHHY He NO/MKHBI IpeBRIIaThb:

+d MM ~ B TOMWMHAHEe 3AUHTHOI'O 104,

+5 MM ~ B IIOJIOXeHHH OcCell CTepXxHe#d B Topurax kKap-
KACOB, CTBHIKYeMLIX HaAa MecCTe C [APYI'HMHE XapkKacamiu,

+8 MM - B pa3MelleHHH IpPOAOJBHOH apMarypbl OTHO -
CATEe/bHO UeHTpa CBau;

200 MM - TO Xe, IO OKPYXHOCTH;

230 MM ~ TO xe, IO BHICOTE,



beror pnm Cyponabunrmix ceall

7.23, Cocran 6eTOHHOA CMECH NpPOSKTHDYIOT B COOTBET-
crBuu ¢ TOCT 4795-68 u 'OCT 4797-08 ra 6erox rgp -
pOTeXHHYECKHI, MCXOUd U3 NPeRyCMOTPEHHOH NPORK T O M
mapku 6GeroHa. llpourocThs 6eronHa npd noabope €ocT & B A4
cneayeT Has3Hadarb, kKaxk npasuno, Ha 10% sbime nppHaTOB
npoekToM. [lpx aTom mapky uemeHTa HazHadawT B 1,85-2
pasa Bbllle TpebyeMolt mapkm 6GeroHa (Ang 6eTOHA MapKHA
*250" neobxonuM LeMeHT Mapkr He HEHxe Y400%).Pacxon
neMeHra — He MeHee 350 xr/Mm3., BononemenrTsoe OTHO -
menue - He Oonee (0,85; ofnemHag mMacca Gerosa - 2,45-
2,55 /M3, IloaBHXKHOCTE H CBHE3HOCTh 6eTOHHOA CMe CH
peobxoauMo obecneyuBartTks noabopoMm ee cocraB8 H BBS -~
NeHAeM B CMeChb NOBepXHOCTHO-SKTHBHLIX IUIACTHOHIHDY -
OMAEX Ro6AaBoOK,

7.24, Beronnasg cMmech, yxilaasisaemad no Metoay sep-
THRANbHO Nepememaiomeftca Tpy6r (BIIT), nonxna ynop-

JIeTBOPSTH ClenylouuM TpeboBaHuaM:
a) nonpmxHOCTh (Ocanka KOHyca) CMeCH B Ha4YalbHbIf

nepaon Berounmpopanus - 14-16 cMm, B mepuon ycCraHOBHB-
merocdg Hpomecca 6eTOHHpoBaHHa 6e3 Bubpanuu =106-1 Bom;
6) BoOoOTOeNleRKe cMmecHu - B npenenax 1-2% ( mno

CHull III-B.2-62, npunoxerue 3);
B) noxasarteillb COXPAHEHHS NOABHXHOCTH cMecu-40Mun

(no CHull 1lI-B,2-82, npnnoxenne 2),

71.20. Ing ymMmeublienus pononorpeHocTy OGeToHHON
CMeCH H pacxofa NeMeHTAa, a4 TaKXe Ay ynydumweHug oC-
HOBHbIX CBOHCTB THAOADOTEXHAYEeCKOro HetToHa peroMeHOy -
eTCS{ BBOOHTL IMNOBePXHOCTHO~AKTHBHbBIE NOBABKH: CY/ILPHT-
HO~RAPOXIKEBYIO OpaxKy H ee IPOHIBOAHLIEe, abuerar HaT -~
PR, OMBIIGHRRLIH APeBECHLIl NOK, ACHAON~MBUIOHADT ¥ Ap.
BeceMa adexTHBHO BOSNEACTBYIOT KpeMHMEAOPTaHHYECKHE MO -
Gapkwm. Baron ¢ no6aexoft TKX-84 s komuectre 0,1-0,2% ot
Maccel NeMeHTa CTAHOBHTCH CTOfKEM B 30HE IePEMEHHBIX YB-
axaenuit,
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OnrmmaibHoe KONHYECTBO IlacTHbHuupymwe! nobasx g
(KoHueHTpAT CYNBPUTHO~CHHPTOBOH 6GapAbl) ONpeneNas io T
ONBLITHbIM INYTeM, IpOBepgs pa3ilH4Hble ero KOJHYeCTBa or
0,1 no 0,25% B pacuyeTe Ha cyxoe BelleCTBO HO OTHOUE-
HHIO K MAacCCe lLeMeHTa.

[Ilpn BBepenun B cocraB GerToHa NNACTHOUUUPYIOIMX [0O-
6aBOK CKOpPOCTb HaApAaCTaHMs NPOYHOCTH CeTOHa B paHHe M
BO3pacTrTe CHHXAETCH; 2TO cjleayeT y4YurhblBaTb, OCOBEH H O
IIpn padcTe Ha AKTUBHLIX OO/ 3HSX.

7.26. lng mpurorosienus GEeTOHHOH CMeCH peKOMeHAy-
I0TCa cylibdpatocTolfikue, I1acTHUUMPOBAaHHBIe M THAPodOs-
Hble HOopT/HaHAUeMEeHTbI MAapkKH 400" agnu  “500” o
'OCT 4797-68. Lonyckaercg npuMeHeHue L1AaKONOPTIIAH-
HeMeHTa, IYHUOJNaHOBOT'O INOpT/AAaHAlle MeHTaA,

LlemMeHT nna 6ypoHAOGHBHBIX CBail HAQMEXHT XPAHHTbL OT-
02J1bHO, HEe [ONycKadg ero CMeUHBAHHS C HeMEeHTaMu OpYy -
rix MAapokK H 3aBOMOB.

7.27. B kadecTpe KpYyIHOTO 3aIIOJIHUTENS AN MPUIO -
TOBJIeHHsd OEeTOHHOH CMeCH peKOMeHAYeTCs IIPpHMEeHSThb I'pa-
puli unu umebBeHb, Hambonwplmiag KpYyNHOCTL 3allOHUTENd He
nonxua npeppinate 40 MMm. I'paBuit (unp weGeHb) OO/KeH
YyAOBIETBOPIThH rpe6opaaraM ['OCT 10268-70,

lle6eupr unu rpasult ¢paruuu 5-20 p 10-20 MM npoan -
pyioT pasafdellbHO, [lonyckaeTcs nNpHMeHeHHe 3AIO/HHTE /14
Tonbko ¢pakuuu 5-20 MM npu OocCTATOYHOH CTAGHABLHOCTH
3epHOBOI'O cocCTasna.

7.28. B kadecTBe MeEJKOI'o 3alO/JHATEJ]g NpHMEHs 10 T
cpeaHe3epHHCTbIe NeCKH C HambonblWel KPYMHOCTBLIO dYac-
THI 5 MM, KpHBLIe NpPOCeHBAHHd KOTOpPbIX pacnonaraloTrcd
B DBepxHe# 4aCTH AparpaMMmbl NpOCeHBAHHUs e CKOB, peKO-
MEHAYeMbIX ONg ruaporexHpdecxux 6GerToHOB., MHepTHble 3&-
[IOJIHUTENHE [M1s NPUTrOTORIeHHsg OeTOHHOH CMeCH, npeaHas-
HAYe HHON [J/i1g OeTOHHpPOBAHHSA CKBAXHHBI, Cjlegyer xpa —
HATh B OTAE/NBLHBIX llTabellgx, He MAOIyCKag nepemMemyupa —
HHs, 3arpsg3HEeHHs.

7.28. BeronHyw cMmech n/ig 6eTOHHPOBAHHS cBaif MeTO-



noM BepTHKaNbHO nepemewawouetics tpy6er (BIIT) npuro-
TOBAKIOT MEeXaHN4YeCKHMH CMeCHTelIdSMH C TIIAaTe/IbHOH 00—
3UPOBKOH B COOTBEeTCTBHM C TpeDOBAHHAMH H YKal3aHUSIMH
CHnll lli-B.1-62, [lpg oTnaneHHOCTH CTPOUTENBLHOA INIO-
umagky or B6eTonHHOro 3abona ODeTOHHYI CMeCh NpHI'OTOB -
ngioT B aprobeTOHOCMECHTe N dX.

7.30, llprn Tpauncnoprupopasuun H6eTOHHOH CMeCH K MecC-
vy yknanku ¢ yderom tpebopanu#t CHull Hi-B.1-62 neo6~
X0AHUMO:

a) He NpPeBHIATH NPOROMXHTENBHOCTE TPAHCIOPTHPO -
panng (CYHTas C Havajla BHIFPY3KH M3 CMecuTelg A0 YK-—
TadK#H B CBalo NAHHON IOPHHH CMeCH):

30 My -nng GeTOHHBLIX CMecell C noxasaTellgMH COXPaHHOC-
ta nonpwxkHocTe K =60 mMpH;

NOJIOBHHB! BEJIHYHHbI TloKa3arelnd K ~ nna GeToHHBIX
cmecett ¢ K> 80 mun;

6) NpUMMEHATb MANg HNOofAAaYH CMEeCH B 6YHKep 6eTOHOIHT-
HO#l TpybBsl OeTOHOHACOCH!, NHeBMOHAr'HeTaTenAHn nubo ocy -
LEeCTB/ISTh HelOCPeACTBEeHHYIO BLIFPY3KY CMEeCH U3 CMeCH~
Ttenel B OYHEKepa; noaaratk O0ETOHHYIO CMeChb 0adbSMHU <
TOMOMWEBIO KPAHOB MOXHO JIMIWIBb IIpH COOTBETCTBYIIOUIEM 060~
CHOBAHNMY B IpOEKTe INpOH3BOACTBA padborT C ydYeToM IOKa-
aartelld COXPaHHOCTH NOABHXHOCTH CMECH.

7.31. Ilng xoHTpoNs kayecrBa GE@TOHHOH CMeCH, OTIIYC~
KaemMoOll 3aBOAOM, ONHH pa&3 B CMeHy, H KaxXAablll paz npw
n3MeHeHun cocrana 6erona no 'OCT 10180-67 or6uparlor
Ipobbl Alg MSrOTOBJ/IGHHS KOHTDPOJIBHBIX O6pa3lLoOB- Ky60 B
(B kOonugecrBe B mTYK). DTH KYOHKH HCHBITHIBAIOT HA CXa-
THe nocne 7 # 28  CYTOK HOPMAJIBLHOIO XPAHEHHY.

[TokasaTenrs COXPAHHOCTH TNONBMXHOCTH CMeCH K o
Pele/NqioT nociieioBaTe/lbHbBIMH H3MEDPEeHHIMH OCaldKH KO -
HyCa cpa3y mnoc/ie 3aTBOpeHHS CMeCH H 3areM dYeped J30,
60, 80, 120 MuH, a BOROOTAG/ICHUE BETOHHONA CMECH — KO-
1H1eCTBOM BOAB!, BBIAE/IEHHO# NpH CHOOKOKRHOM OTCcTauBa -
HUM B TedYenue 2 4,

[Tpu ocanke kxonyca menee 14 u 6onee 20 cM Beromu-
HAg CMecCh K YK/aflke He [OIYycCKaetcd,
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[lpuroropienne GeTOHA M €r'0 TPAHCHNOPTHPOBA H y e
NOJIXKHBI ObecledYHBATHL CBOeBpeMEeHHOe K KadYeCTBEH H 0 e
feTOHHpOBAHME CKBaXHHBI B COOTBETCTBHH C I'DAQHKXOM,

Betonuposanne GypoHabuBHbIX CBAA

7.32. Paors o ykKilaake 6eTOHHOH CMECH B CKBaXH-
HY BKJI109AaIOT:

NpHeMKY CKBaXHHBLI;

YCTAHOBKY apMAaTypHOI'O Kapkaca,

YCTAQHOBKY W HNPOBepKYy I'OTOBHOCTH TEeXHOJIOTHYeCKOI'O
obopynoBaHus,

opranu3auuio becnepetoitHot nopadyuy OeTOHHOH CMe CcH
K MeCTY YKilaAdKHu;

fecnpepbiBHYIO YKnanky OeTOHHOM cMmecCHu;

IIpHe MKY BBbINOJIHe HHBIX pa6orT,

Meponpustug no obecrnedeHuio Ka4YecTBeHHON YKIalKHh
OeTOHHOl CMEeCH NOJNXHbLI OBITH OTpaXeHbl B NPOeKTe IIpOo-
napoactea pagor,

7.33. Ilpuaaras no aKty CkBaXuHa AoO/JdXHa ObITh 34 -
nojiHeHa OeTOHHOY CMeChI0 He II0o3aHee dYeM dYeped 16 u
nocine OKOHuauug OypomBblx pator. Ilpr npoponxurenbHo -
CTH nepepnBa Gonee 16 w cinepyer nmpoBepuThk pasme p Hi
CKBAXHHbI U B CiIyHdae HeOGXOAHMMOCTH NOBTOpPHO 34yHC -
THTh 3460 H OONOINHUTENbBHO ero yIJIyGHTh He MmeHee
yeM Ha 30 cm.,

7.34. [lo ycTaHOBKM apMaTypHOIr0 Kapxaca B IpOeKT -
HOe MOoJIOXeHHe HeOb6XOAMMO IpOBEpPHUThL, YTO3Ll OpraHy30-
BaThb OeClpepblBHOE OeTOHHUpPpOBAHHE:

obecne4yeHHOCTb GETOHHOI'QO 34BOofa MarepualamMp Tpe-
OyeMOro kayecrsa ¥ B HeOOXOAMMOM KoJIHYeCTBe OIS HE -
IIPSPLIBHOIO BefeHHa palboT;

Ha/llgunie AOCTATOYHOI'O Napka TpPAaAHCHOPTHLIX CPeACTB;

Hallyive d UCHPABHOCTB TEXHOMO HYeCKOro otopynoba-~
HUH,

NOTPeOHOCTE B GeTOHe NNg GETOHHPOBAHMSI CKBa X U H,
YUYHTHIBas UX QaKkTHYeCcKHEe pas3Mepsl.
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7.35, 1o ycranoBku apMaTrTypHOI'o Kapkaca B CKBaXH-
HY .

NpOBepPAIOT HaNUYMEe (PUKCATOpPOB 3aWMTHOTO C.104;

O4YMIIAIOT KApKaC OT pxAaBYUHbI, Maciaa, I'PYHTA H Op.;

NpoBepsAIT COOTBETCTBHE KapKaca KOHCTPYKUHH, Ipe-
Ny CMOTpeHHO!# pabodIuM YepTeXKOoM.

[lepen yCTaHOBKO# a4pPMATYPHOI'O KApDKACA B CKBAXHW HY
Ha OHEe ee YCTpAHBAIOT HeMEeHTOTpPYHTOBYI mnoaywky {(cm
n.7.11).

[lna npenoxpaHeHHs CBeXeyY/lOXeHHOro 6etToHa OT BbI-
MBIBAHUSI HEeMEHTHOT'O MOJIOK& T'DPYHTOBBIMH BORAMH HeOO-
XoAuMO CcBan 6eTOHHPOBATL E NOJHUSTHIIEHOBBIX YeXJIaX,Ha-
nepaeMblXx Ha apMAaTypHble K\pKachl nepel yCTaAHOBKOHM HX
B CKBaxuHbl, [lomuaTnieHoBble 4YexJsibl NOMXHBEI CBOBOA H ©
(1o ¢ HeOOonbLWKM NPUIYCKOiM) obnerarb apMaTypHBIR xap-
kac. CpobonnHo ob6BucawIMe MNONIOTHHIIA HeponycTumMsllloo-
jle YCTAHOBKH apMATYPHOI'O KApKaca ¢ HAneThIM HA HEro
YyeXJIOM B TPOSKTHOE IMO/NOXeHHe INPOU3BOAHTeNIO PabdorT
HaolleXUT ybeOHThCd B UeJIOCTH 4Hexsa BO u3bexaHue BO-

BJACYEeHHd B Iponecce OeTOHMPOBAHHS B CTBOJ CRaM NOIU-
STUIEHOBOHU NIeHKH.

7.36. Y craHoBMB apMaTypHBINl KapkKac, IpOBepPHB HAalu-
YHe H HCIOPaABHOCTHb TEeXHOJ/IOIHYeCKoro obopynoBaHusa, He

no3nHee yeM deped 16 w nocne okoHuanusa OypoOBEIX pa-
6or (opranmsoBaB GecnepeboiiHy0 nonady GeTOHHOH CMe-
CH) ClefyeT HaAYMHATHL YKIaAKY OSTOHHO# CMeCH MeTOnOM
BIIT,

[Iponecc GerouupoBanusg meronom BIIT Bxnouzaer:

NepBoHAq &/l bHOE 3anocilHeHpe OeTOHONUTHOR TpyOGel Oe-—
TOHHO# CMecChBblO;

HeNIpepbIBHYIO YKJIaaky OeTOHHOH CMecCH;

oCBObOOXNeHNEe OETOHONUTHOH TpyObI OT CMeCH Tnocie
OROHYaHH g OCeTOHHpPOBAHHUM,

Metonom BIIT mMoxHO 6eTOHMPOBATHL K&K OCYLIEHHBIO
~KBAXHIBI, TAK ¥ 3alO/HEeHHbIe I'DYHTOBBIMH BOO&MH.

7,37, llpn mepBOHAYWAIBHOM GANOGIHEHHUM GETOHOMHTH O B
TPYOBl B OCymeHHO} CKBaXXHHE HEOGXOAHMBI:
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YyCTAHOBKA IIpeflOXpaHHTENbHOH nNpOOKd B IOp/IOBHHe;

3allolHe HHe BOPOHKH K dacTH TpyObl HAQ TOpP/AOBH H O
GeTOHHOR CMeChIo;

noaseM TpyGhl Hag 3ab6oeM ckpaxuabl Ha 30-B0 cwm;

ynaneHne npotxu m noaava OeTOHHOR CMECH B CKBaxp-
HY C ONHOBpeMeHHBEIM MNpHIONHEMAHHEeM TpyOhl,

Pabory co cxBaxmHOHN, 3aNWIHe HHOH BOOOR, nNpopoAgT
B TON Xe IOC/enoBaTe/lbHOCTH, HO ofOpawmag ocoboe BHp-
MaHEHe Ha I'epMeTHYHOCTEL TpyObl, BOPOHKH, IIPOOKH.,

O6reM nNepBOfl NOPHHMH CMECH CleAyeT Ha3Ha4aTb, HC-
X008 H3 HeobxoauMocTH ofbechneduupatThk larinybileHue Hu3A
6e TOHOIRTHOR TpPYy6Ghl B JIOXEHHYK CMeCh H& BeIHUYHHY,
He MeHee YKa3aHHOHR p 1m.7.d8,

71.38. MuuumanbHoe 3ariaybneHne TPyObl B yKiaapbipae-
MYI0O CMeChb B TeUYeHHe BCero BpeMeHH OeTOHHPOBA H H 4
AOJIXHO BhITh:

npe riybnse 6GeromuppoBanug no 10mMm - 0,8 m;

npu rnybune Soee 10 M - 1,2 M;

npu rnyb6mHe 6onmee 20 M -~ 1,5 M.

Y Benu4eHue 3arayobineHud NpOTHP MHMHMAIABLHO OONYC -
THMOI'O yiaydiuaeT KagecrBO HeTOHA,

HurencuBHOCTL YKI8AKH 6eTOHHOH cMecd djlelyeT Ha-
3HAYATh N3 YCNOBUS 3ANOJHAHEHHY He MeHee 4 M CKBaXKHbI
B wac, MaxcumalbHag CKOPOCThL ABHXEHHS CMeCH B TpY -
Oe He AOMXKHA upeBbiunaThL 120 MMm/c

Jl106b1e nmepepbiBbl B OE@TOHUPOBAHHMY He [AOJXKHBI IIpe -
BLILATH BpeMeHM HaYalna CXBATHIBAHHS CMECH §COXpaHHOC-
TH TNOABAXXHOCTH CMecH). B npornpHOM ciiyuae YRKIAnKY
beTOHHOR CMecu pas3pewiaeTCg BOIOOHOBASTH N0 AOCTHXE-
HUY OETOHOM HNpPOYHOCTA He MeHee 25 Krc/cm2 (npu cob6 -
niofenun tpebobasufli n.7.40).

71,39, Ilpr Bo306HOBNIEeHHMH GeToHHpoOBanug (B npepenax
COXPAHHOCTH NOABMXHOCTH CMecH) ClleAyeT HCIONbL3OBATh
npuembl, obecneYHBaKINUe IMOCTYIVIGHHE CMeCH B paHee

YIOXEeHHBII MacCHp 6e3 COIPUKOCHOBEREHs C BOAOM, HyTeM
HCNON b30BAHHA OCeTOHOMUTHON TPYOLI.
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7,40, llpr anuTenbHOM nepepniBe P GETOHMPOBA H H K
OpOLOJ/DKeHHe paboTel AONMyCKaeTCH TOMNLKCO [OCHe ocylle -
HHSI CKBaxuHsl., lloBpepxrocrumlt cnofl nmuiama ¥ cnabo r o
6eToHA B 3TOM Cllydae HROOXOONMMO YAAIHTL B Ilipefelax
He TOJ/IBKO XKapkaca, HO A 3amdTHOro iog. Bo3ob6Hopine ~
HHe OeTOHMPOBAHHS AOMIyCKaeTCd NpHK YCIOBHH Haaex H o R
CB431 BHOBL YKnaabiBaemMoro feToHa C 3arsepileBlIHM Go-
TOHOM NyTem ycCTpoicrepa wmtpab, asHkepoOB H T.AO.

Ecnuy cxkBaxuHbl He ynaeTCsi OCYULIMTL, pelieHHe O BO3-
MOXHOCTH HCHNWIb30OBAHHA HAAHHOII CB&A&H B KadecCTBe sille-—
MEHTa PYHAAMEHTA& HIH IIPOTHBOOMNO/I3HEROI'0 COOPYXEeHH g
I[IPHHHEMAaeTCd NpOeKTHOH oOpraHn3alunen.

7.41. O6cannyo Tpy6by H3 CKBAXHHBLI IO Mepe 3anayl -
HeHNg ee 6eTOHHOI CMecChid peXOMeHAyeTcCs H3B/IeXaTh Io-
CeKLMOHHO, He AOINyckKasd NpOophLIB& I'PYHTOBBIX BOA E Mij14-
Ma B CBeXeYJ/IOXEeHHYI0 GeTOHHYK cMmecb. llepepris B Be -
TOHHPOBAHHH He MAO/JXEeH IpeBbUnaTh BpeMeHH Hadalla CXB&
ThIBAHHS CMeCH,

7.42. llpekpamare nonady 6eToHa B CKB&XHHY pasape -
Hmaercs TOILKO NHOCNe IOMHOI'O BLITeCHEeHHS H3 Hee uuia -
M4a, BOABI, wiaboro SeronHa; HNpH 95TOM pekKOMeRAYaQT € 4«
feTOHHDPOBATE C HaunbGonblWHM 3arnybieHueM OeTOHOIRTHONU
Tpy6ri, Llig ofecnedeHusg MNPOYHOCTH M MOHOJHTHOCTH Ge-
TOH B TI'OJIOBHOH 4Ya4CTH CBaH [AOIOJAHHETE/NBbHO YIUIOTHHIOT C
ToMowbilo Bubpoarikl, ['0/IoBHY10 ZacTb cBad (Or'oiloB OK )
OeTOHHpPYIOT B HHBEHTAPHOM KOHAYKTOpe. Kax mnpasuno,
iroj10BBI cBaft crnenyetr npopoAdTb no 80 cm BHIIe NpoOekKT -
HO#f orMerxu. Brimycku apmartyphl, BrAoogag 3ta 30 cM,
AONXHEB! 6blTh AnnHO#X He MeHee 80 oM. Ilepepn chnawent
cBall px ronopbl O6pybarwT RO IPOSKTHOR OTMEeTKH,

7.48. B rex cnyyasax, xorga CymMMApPHOe BpeMs HA N0~
craBxy 6GeTOHHO# CMeCH K CTpPOHTE/NLHOf mnowanke, YK -
jlaflky ee B CKBAXHHY H H&8 TEXHO/IOT'HYECKHe MNepephIBLI B
0eTOHHpOBAHHH NIpeBHINAET CPOK CXBATHIBAHHL, K MOCTY

pabor ciepyer AOCTABALTh CYXyl CMeChb H 3aTBOpgTh ee
BOAON, HCHNONbL3yd AJlg 3TOr0 aBTOGE@TOHOCMECHTe/IH. J K~
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ji&afKa HeKOHAUIHNOHHOHU CcMeCH B OYpoHAGUBHLIE CBAaAH Ka -
TeropHd4eCKi 3Aanpeuaercd,

7.44, llonproroBnennas Kk cpade 6ypoHabuBHAg C B ad
OOJIXXHA YAOBJAETBOPATE CleaylmumM TpeboBanuam:

OTMeTKa rojllopbl CBam He AONIXKHA OTANYIATbLCH OT IpPO-
eKTHON Oo/llee 4eM Ha =5 cwM;

I'OJIOBHAY YACTb CBau C AHaMeTpoM, pPaBHLIM AHaMeT-
py CKBaXuHbl (T.e. AHaMeTpy CBaH, YKA3AHHOMY B M)0e K~
Te ), AOMXHA HMETb NPaBMIbHYIO IMINHApHHUECKYy bopmy;

OeTOH T'OJIOBHOM YAaACTH CBAY OOMKEeH HUMEeTh paBHOMep-
HOe pachnpepenenue mebng, 6e3 cnenoB whama, cnaboro
*rpasHoro” GeroHa;

ITONTOXKEeHHe I'OJIOBbl CBAay B INlaHe [ONXHO V[IOBIETBO ~
paThb TpeboBanpgm m7.11;

CTepXHH INPOOONBLHON aApMaTypbl AOMXKIL! OLITh BBLIINY -
IeHbl BhlIE ONOBL! CBAM Ha AJHHY, NpeAyCMOTpPeH H ¥y IO
npoeKToM. HapammuBanne BBINYCKOB O6pe3kKamMu He paspe ~
maeTcs, NO3TOMY ANHHY ApPMATYPHOIO KapkKaca Hailex u T
IpoBEepdTL A0 ONYCKAHHS B CKBAaXHHY;

BBLITYCKH apMatypel, EMeomde CONbINyo MIMHY, yeM NO Hpo-
eXxTy, cjleayer He obpezaTh, a orrgbaTth M 3anenslBaT S
B POCTBEpPK, €C/id 9TC He IPOTHBOpPEdUT INpeayCcMOTpeHHO-
MY NpPOEKTOM cnocoby 3adel/iKH Io/i0OBBl CBAaH.

7.45. Ilpy cnade 6yponHabuBHNi#t cBau INpPeAbIBIHIOT:

pafoune 4YepTexH, B KOTOpPble BHeCeHhl BCe H3MEeHeHHS,
Npe/lIoXeHHble U ODOCHOBAHHLBlEe B IIpOHEeCCe CTPOUTENIbCT-
BA;

XYpHa1 pabor,

akThl NpUeMKH CKBAaxHH, apMAaTYpPHBIX KApKAacCoOB;

NaHHbIe NPOBEpPOK MOABHXKHOCTH, BOAOOTAENEHHd ¥ IO~
Kasarellsa COXPAHHOCTH NOOBHXXHOCTH OeTOHHOH cMecu B
nponecce 6eTOHHMPOBAHHS CBaH;

o6pa3ubi~-Ky6pl 6eTOHa, H3TOTORIEGHHbIE H3 MNpob 6eTo~

na (cMm.pasnen 8).
7.4, Tlpy npuemke cBalHOI'O OCHOBAHHS HeO6XOA U M BI

AaHHBbBIE.
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O NpUeMKe Kaxnoi cBau, NpOM3IBEedeHHOH B COOTBETCT-
pHy C 1.7.45;

KOHTpOJId Kayecrea GetoHa B cpagax (cM.paspen 8);

C IJIAHOBOM H BLICOTHOM COOTBETCTBUH CBailHOI'O 0OC -
HOBAHUSH IIPOEeKTY, yCraHap/IipbaeMoOM reole3nydeCKoi CheM-
KOH,

Ilepen cnauveflt cBaHOI'0 OCHOBAHHMY CTpPOUTeNbHag IUIO-
manka nonxHa ObITh OodYHieHa oT uuiama, ~ciaboro” OGe -
TOIl8, H3IABIIHXCY H3 CKBAaMXXWHHb! NpH GeTOHHPOBAHUH.

[lpy npueMxe cBailHOro OCHOB&AHHS BO BCeX dcCily4da 4 X,
KpomMe OrOBOpPeHHBIX B IIpoeKTe, ROMNHBEI NPHCYTCTBOBATH
InpeacrabBunielid IIPOEKTHON OpraHud3aunu.

8. KoHrpons kauvecrBa 6ypoHabOMBHbIX CBa#
B NPOTHUBOONOMN3HEBLIX COOPYXEHUSIX

8.1. KayuecTBo 6ypoHaGHBHLIX CBail 3aBHCUT OT Kaie -

crBa:
Gypenus ckBaxuH (cM.pasapfen 7);
H3rOTOBJIEHHS U YCTAHOBKH aApMATYPHBLIX Kapkacos ( cM.

pasnen T);

npuroropieHuss 6e TOHHOI cMeCH H BpeMeHH [0oCTaBKH
ee Ha crpouTelbHylo maowanky (cM.paspen 7);

GeToHHpoBaHus CKBaxxuubl (cMm,paspen 7).,

8.2. OrkiioHeHHd padMepoB CKBaXHH OT IPOEKTHBIX yO-
TaHapJdBaOT IyTeM oOBMepa CKBaXXMHbl A0 Hayala 6eTo -
HHpOBAHUSI WIH IIYyTEeM CONOCTabB/IeHust 0bbeMa YIIONEeHHO -
ro 6eroHa B CJ/lOj onpeAe/eHHOHE TONUIMHBI C obbe M O M,
COOTBeTCTBYIOUIMM IIPpOCKTHOH miou@nu Ce4YeHHss CKBAaXXHHBI,

[lpn ypennyenuu wiowanu cedYeHUss CKBAXUHbl CBe pX
nonyctumod (n.7.11) y4acTok CKBaXHHbBl C YBEJIHYEH H bl M
nnamMeTpoM cliienyet 3abeTOHHPOBATL TOWUM 6eTOHOM H,NO
AOCTIDKEHIIH MM NPOYHOCTH He MeHee 10 Krc/cM?2, 3aHOB O

NpoOYPHUTH CKDaXHHY Ha HNOJIHYIO rnyOuHy.
Kak B npounecce 6Gypenusr, Tak M HOC/He IepeCTaHoOB K H



CTAHKa CKBAXHKHA [O0/MXHA OBIThL 3amulleHa OT MNONANAHYU g
[IOBEPXHOCTHEIX BOMA,

Ilppn cBepxHOPMATHBHOM IPOCTOe B CAydasx OOGHIBHOTG
OOBOAHEHHUS CKBAXHMHY HAANEXHUT 3a6eTOHHPOBATHL TOII H M
beToHOM Ha BCIO TMyOmHY 6e3 yCTAHOBKM aApMATYDPH O I' O
Kapkaca, a 3aTteM, IO AOCTHXEeHHUH OETOHOM INPOYHOCTH He
mMeHee 10 KI‘C/CMQ, 3aHOBO INpoOypuThb, 3arnybuB ee MHO-
nonuurenrio "Ha 30 cwm.,

[lpn ycTpolicTBe CBABHOI'O OCHOBAHHYE NOA 0CO60 OT-
BeTCTBEHHble COOpYXeHHd (ONnopel MOCTOB, pyHAAMe H T bl
3NaHH# U T.N.) AONYCKAeMble OTK/IOHEHHS pa3MepoB CKBa-
XHH B IU1aHe NPHHAMAIT [0 COOTBETCTBYIOULIHM HOPM aM
(cm.n.7.11).

8.3. [lonyckaemMrle OTK/IOHEHHS NIPH H3TOTOBIEHHH H YC
TAHOBKE apMATYPHBIX KaAPKACOB HU3JMIOXeHBl B paspelie 7T,

[Ilpp 6eroHUpOBAHHH CKBAaXHHBLI cleayetr ob6paTHTh OCO-
foe BHAMAHUE HA HEAOIIYCTHMOCTBb KAKOTo~IH60 CMelleHHAq
apMaTYpHOr0 kKapkaca B cCBeXxey/l1oxeHHOM 6erone, I[lepe -
MeleHne 6eTOHOMHRTHON! TpyOhl, E3BlledyeHHMe o6cagHOR Tp»
6bl H IIpoYHe oIepaluy AOMKHBE IPOW3BOAATLCHE IIJIAB HO,
6e3 pLIBKOB.

PasaMmeme e BLINYCKOB NPOAOJIBHOH apMATYpPbl B I'OJO~
Be I'OTOBOI CBA&H [OONXHO COOTBETCTBOBAThH INPOCKTHO MY
(C OTKIOHeHHSIMH He Bbllle NpeAyYCMOTpPeHHhIX I, 7., 22),
[Ipy HepONMYCTHMBIX OTK/IOHEHHAX BONPOC O BO3MOXHOCTH
HCIIONBL30BAHAY CBAH peumaeTcg COBMECTHO C ITpOeKTH O #
opraHmn3anHei,

8.4, KauecTBo 6eTOHHOH CMeCH IpH €€ IpPHI'OTOBR/IE -
HUM U B Iponecce GeTOHHPOBA&HHS KOHTPOMNHPYKIT CleAylo-
muM obpasom:

KaXOLIl Hac Ang olpefeleHu§ NMOABHXHOCTH H CBA3HO—
CTH CMeCH H3 cMecure/ell, 6yHKepoB, BOPOHOK H OeTOHO-
NUTHBIX TPy6 orbmpaloT IpoOhl; CBOHCTBA CMecCeHd AO/IXHBI
yaOBeTBOpPSATh TpeboBaHuaM Mm.7.31;

MPUrOTOB/eHHe OeTOHHOH CMeCH, ee TpPAHCHOPTHPOBA =
HEe U YKJIaAKy B CEKBAXHHY Heo6XxoAuMMO BeCTH B COOTBET-
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CTBHH C TEXHOIOI'm4eCKuM I'padsiRoM, COCTaB/eHHbIM B
34BHCHMOCTH OT BpeMEeHHE Havdalla CXBATLIBAHHST CMECH:

TpebOoBaHUS K OeTOHY B K Ipoueccy 6eTOHHPOBA H ¥ g
(pasnen 7) chnyxar OCHOBaHHeM MU COCTABIEHHS iIPOGK —
Ta NpoH3BOoJcCTBa DPAOOT;

TE@XHBOJIOTHYSCKRe TI'pAQHKH HA HOPHTOTORIEHHEe, TpaHCHop
TUpOBaAHKE ¥ YKIAAKY OeTOHHOR CMeCH 4BIASIOTCHS OCHOBHBH
MH OOKYMEeHTAaMH NpOoeKTa IPOA3BOACTBa& pabor HO H3Io -
TOB/IeHUIO cpalfl, Bce Hapymieuns rpadukop AONKHB OBITb
3aduXCHpOBAHBl B XypHale IPpOK3BOACTBA paboT;

IOC/Ie YKIAAKH B CKBAXHHB! Ka}xAoOH nopnuy OeTOHHOH
CMEeCH c/leayeT onpeaeNdThb €e YpOBeHb, CpaBHHBag ¢axK ~
THYe CKH YHIOXEHHLIH o6beM CMecn C 00beMOM CKBAXHHBL,
O6beM CKBaXHHBEl ONpeAengrT 0 ee (akKTHYeCKHM pa3Me-
paM, YCTAHOBIEeHHEIM BO Bpems npmeMku (n.8.2);

B XYypHane INpou3BoOACTBa pa&6OT HeOGXOAMMO (HXKCHPO-
BATh BCe NepephIBbEl B lponecce 6eTOHHPOBAHHHA: K&K Bbl~
HYXAEHHBIe, TAK H TEeXHOJOTHHYeCKH OOOCHOBAaHHbIe;

BCe OTKI/IOHeHHsl OT BBIILEeHINOXEeHHBIX Tpeboparnfl ciny-
Xar OCHOBAHHEM [JId AONOJNHUTENBbHOI'O, NOMAEMO IpeAycC -
MOTPEHHOI'O IIPOeKTOM, KOHTPO/II KadyecTtBa H5eTOHA B CO-
orsercTun ¢ m.8.6.

8.5. [lna xourpona kayecrsa GeroHa no n.8.68 orbmpa-
I0T 1pobbl 3 OYHKEepOB H BOPOHOK, 6@TOHOMHTHHIX TpPYO,a
TAaKXe H3 CBeXey/loxeHHOro terosHa cpafl; npobn ua cpad
OTOHpPaoT clielial bHEIMH KOBUIAMM Ha uiTaure {(ruana xe-
JIOHOK H/IM 38KpHIBAKIAXCH Kiobeneft).

[lpoGul nnig H3TrOTOBRICHEY CHelHAlLHbBIX 00pa3nOB AONN
Hbl GbIThL OoTO6GpanHbl H3 kKaxanX 10-12mM GeTrorHpy e MO I
ceay (HO He MeHee OAHOA mpoGBl HA KaXAY CBAK).

[Ipo6rl 6GeToHa ciienayeT OT6HpATh B COOTBETCTBHH C
TpeboBanpgMu [OCT 47988-68; n3 orobpaHHbIX IPOO HIro-
ToR/IgloT no 6 obpasnop-ky6op 6eTroHa p &4 3 M e p O M

200x200x200 MM, O6paanbi~Kybsl  OONXKHEI XPAHATBCS HA
CTPOHTe/IbHON IU1omAanKe B YCIOBHHEX, COOTBETCTBYIOI H X

ycinosugM TBepAeHHd 6eToHa B CKBaxHHe,



8.6. KadecTBo beroHa B CcBafgx KOHTpOIHUPYIOT:

1aBbopaTOPHBEIM HCHObITaHAEeM o6pasnoB-KyBoB  H3 mpo6,
orobpaHHbix B coorpercTBmM c nn.7.31, 8.9;

NpOBEepPKOR INPOYHOCHH OeTOHA B TONOBHBIX YaCTHdX CBAaH
MeTONaMH HepaspyYUeHHOro XOHTpPOJIg kayecTBa& ODeTOHa B
COOTBETCTBHH C TpebOoBaHASIMH ~DpeMeHHBIX yKalauu#t no
KOHTPONIO ¥ OHOeHKe INPOYHOCTH, XEeCTKOCTH U TpEeIIHHO -
CTORKOCTE Xellel3006eTOHHLIX U3NEe/IMA A KOHCTPYKUUA HE =~
paspywapomamMr Meropnamur” CH 417-70;

OypenneM cBaf H KCIOLITAHHEM OTOOpDAHHBIX Keé p H O B
(cMm.iprnoxerne 3);

OollpeldelIeHHeM YHNellbHOr'O BOAONOIVIOMWEeHHs ODe TOHA CBAK
(cMm.mpunoxenne 4).

8.7. /laGopaTtopuble o0pal3nbi-=KyOnl  HUCHOBITHIBAIOT B
o6beMax H nopsankxe, peroMenayemerx nn.7.20, 8.5 u 8.6,
HconulrTauug NOpOBOART CTPOHTe/LHAS OpPraHua3alHs, H3r0 -
TapnEpaouasd 6GypOHAGHBHEIE cBap, [lagHnle 06 HCHbIT AHUH
obpas3uop- Kybop  NpeaAbdBAdIOT NpH NpHeMKe CBal n cBalk
HOT'O OCHOB&HHY B 1 Ee/IO0M,

3a 6pakOBOYHBIA MHHEAMYM IPH OleHKe pe3yILTAT O B
HCILITAHAN KOHTPOJIBHBIX 0Opas3nop-kybos  NOpH HpOeKT -
HOX Mmapxe OGerona "250" cnepyer npmEEMAarTs:

100 krc/cM2 - ning 7-CyTOYHOTO BO3pacTa;

220 krc/cm2 - paag 8-CYyTORHOrO BO3pacTa.

Or6op npo6 @ ucCnbiTaHEs O06pPA3NOB NPOH3BOAST B IO-
panxe, obecreyHsampmeM KOHTPOIbL KadecrBa beToHA O 7T
MOMEHTA erI'0 NPUrOTORIeHUd A0 YKIANKH B CKBAaXHHY.

8.8. Konmqecrso oronopkor cpai#t, npopepsgeMbIX MeTG-
naMH Hepaspylaiomero kKoarpoias (cMm,.n.8.8), nonxkuHo <o~
crapnarb 20-30% or ux obumero koamdecTBa, HO He Me -
Hee /[IBYX OI'O/IOBKOB H& CeKNMI CBARHO-I'PYHTOBOH CTeynl
uiap cBadabIfl dbyHOmaMeHT.

N ng nmposepkn Hepa3pymamomaMHE MeTodaMu 6G6eTOHA
CTBOJIA cBa#l Ha xaxhoMm o6bekTe v 8~10% or o6mero xo-
npdecrsa cBall (HO He MeHee Tpex HaA O6bekxTe )C HH30BOH
CTOPOHbI paapadbaTeiBawT Wypdel rySudolt 5-6 M B MecC -
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Tax, YX&38HHBIX 32KA34HYHKOM H IPCEeKTHOY Oplraspsannei,
H IpedbaBilgIoT KOMHCCHY ipKH Cuave o00bekTa.

8.8, Hns uposepxs MOHOIATHOCTH OypoHAGHBABIX chaf
¥ HpoYMHOCTA Berong BLiOYypHpaloT H3 CTBoIa cpafl xep bl
7 HCHBITLIBAIOT XX H3 pacHeTa: CAHO KOHTDPMIbLHOE Oype ~
age #ua 200 M cBaff, HO He MeHee OOHOIrC Ha obmnerr.anp-
Hbi€ 2TAX HCHOBLITAHHE NPeABARILIOT NPOHMIBOAHTEIEM pAa -~
SoT IpH cnade obbekTa. KOHTpONBHBIE CKBAXHHBI HPOOY -
puBAIOT HEXe OcHoBaHHs cBam Ha 0,5 M. Ilpm BHIGypuBa -
HAM KepHa cineayeT obpamarh 0co60e BHHEMAHHE HA PEXHM
6ypenns. BricTpoe norpyxenme (rnpoBal) 6ypoBoro Hu -
CTPYMEHT& CBHAETEIECTBYET O HAIHYIHE NPOCTIORKH 118 —
Ma, 00pa30BABLIETOCS B pe3yikTaTe HapYLeHHd Pe XK M8
cerounupopanug, llpomecc Oypenng QHKCHPYIOT B GYpOBOM
XKypHalle, cocTapildd KOJIOHKY cKkBaxauHb!, [Ipn BpiGypnBa -
HAM KepH8 oT6upanT ofpasnbl Yyepea KaxAabple 3 M IO Bbl-
core (mo 3 ofpasma craHoapTHOft BBICOTHI), Ilpm 2 T O M
ofsa3arelleH OTH6Op 06pa3noOB B 30He KOHTAKTA KOPEeH H B X
ITOPOA.

Kepusl us cpa#t puiGypuBaiT B BO3pacTe GeTOHA He Me-
pee 28 CYTOK C HCHOJIBSOBA&HHEM KCOPOHOXK HuaMeTpoM Golee

110MM 1mocne ycrpoiicTBa poCTBEpKa.

8,10, Konrponbuoe 6ypeume cpaif (n.8.8), a rTax x e
crnenpanbHoe 6ypeHMe € HNOMOWbIO HephOpATOPOB HCNONL =
3YIOT Mg ONpeldelieHHs YAEIBHOI'O BOAONOIVIOMEHHH OeTOo-
Ha cpa®l (CM.OpRIOKeHHe 4).

8.11. lauuple mcneiramufi, NpoBeNeHHBIX B COOTBETCT -
BHH C TpeGoBaHHaMH HacTOodumlX “MeTooMYeCKnX DOKOMEeHOAa =
omit”, ciayxaT OCHOBAHHEM [Uld yCTAHOBJIEHHS KAayecTBa Cpafi-
HOI'O CQOpYXKeHHd,



NPUNOXEHWA



ITpusroxenue 1

Metonuka onpepenenus KoagpuumenTa
AMHAMUHECKON BRA3KOCTU FNMHUCTBIX FPYHTOB

|. MeTon anuTenbHbiXx Camuroa

1. 'nuHuCcTEIe I'PYHTHLI UCHLITHIBAIOT HA COBHUTO B bl X
npubopax xKo”HcTpykuuy Macnopa-/lypre ¢ ucnonb3oBaHu -
eM, B OT/IHYpe OT OOBBIYHOI'O, 3a30pa YBeludYeHHLIX pal3 -
MepoB (a0 2-3 cM) Mexay NOoABHXKHOW H HeNOABHMX H O f
obouMamMu,

2, llepen 3anpapko#t B npuGop Ha CAOBUI' U1 TOpPefoT-
BpameHusy IOACBIXaHHa obpal3la I'pyHTa B NEepHOA MIHTellb-
HOI'O C/IBHI'& HA HeI'0 HAa/eBAaKT Pe3HHOBYIO NHJIHHApPHYE C-
xkvio o60n04Ky (pHc.l). YTOBLI HCKIIOYUTL pasaap/iuBaHHe
o6pa3na rpyYHT& BepTHKAIBbHOH HArpy3KO#, IIOBepX pesl -
HOBOH OOONOUYUKM Ha ofOpazell nane-
BAIOT NMakKeT MeTallilndyeCKuX KoJlel
(tronmmHo# 1,5 MM) C HexoOTOpbLIM
3a30pOM MexayY KonblLaMH C
enbio obecClnedYdTh BO3MOXKHOCTE
nedopMmanuy ofpa3una npH CABHI e
(cM.puc.l).

3. Kaxnyo cepuio onbiTroB Ha
naurTenbHeit cupur (3 o6pasna)
IIpOBOASIT NPH NOCTOGHHON BeIIHYH-
Pgc. 1. [loarorcska o6pa3- He BepTHKAILHOR wWaArpy3ku A
ua NpE HCNLITAHEE NO Meé- Hg ofpal3nb! NpHXIAABIBAIOT CTY -
TONy MNNTEILHOTO CABMIAL o, .q\y cpBMramoomyio Harpysky 7 .
I - oBofiMu REMHAT e xnyio crynenb cnpuralomell na-

BOpDXHAA;2 ~ METaNNRiecC -
xoe XONuuo:3 — pesERopasg [PY3KH BbIIepXHBAKT N0 TeX nop,

ofo/1049K 8 [IOKQ CKopOCTpb NON3IYy4eCTH BO Bpe-
MEHH He OKAXeTCsI INOCTOSHHOMN
(puc.2). B cnywae, ecnu CKOpPOCTE

®)
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non3y4YeCcTH CHM)KaeTcd A0 Hyld {aedopmauug saryxaetr o
MpekKpauaeTcs COBCeM ), NPHKIanbIBAKT, KAK ¥ B Ipefbl -
nymemM BapHaHTe, Clie-

AVIOWYK CTYNeHhL Ha- 4 I )
I'pYy3KH.

4, Ilo peaynbraram l 17T —
pcnblTasuid o6pasu oB r ettt
rMYHUCTOrO I'pyHTa HAa
aauTelbHbBIH cOBUT IIpH g
pa3/IMYHbIX 3HAYEeHH 4 X
BepPTHKAJIBHON HArpya- Puc,.2, I papsx orHOCHTenwnof nedop-
KiH CTPOAT rpapngec ~ M@JLIHRE 50O BpeMeHE NPE ANMATeNIbHOM

CABHETE

Kyl0 38BUCHMOCTE CKO-
pocTH mnonaydyectu U
OT Be/HYMHBI KacarelbHOTrO HAIpsixeHus € .

5. Ucxona u3 sappcumoctn ¥ = ,f(f) OHpenes gioT
Be/HUMLEY KOa(QpuuHeHTa AMHAMHYECKOH BA3KOCTH 7 :
IPH 3TOM HCIONbL3YIOT 3aBHCHMOCTH!

a) Bumrama-IlUpenoBa ANl CKPBITOIWIACTHYHBIX TIpPYyH-

T OB

T _Tff.m
7 — y_ d: (l)l

rore 7 -~ pelicThylomee kKacaTelbHOe HaNpsXeHHe;

Tém= TNoOpor ImnojaydeCTH;
d - BenuduHa 3asopa Mexny oboiMami (cMm.puc.l);

6) HpioTona O/Mg INIACTHYHBLIX FVIHHMCTBIX TPYHTOB

VA
. 2
- d (2)

~J
I



6. [lpu mpoBepneHHH HCNBITAHH{I TJIMHUCTBIX TPYHTOB HA&
MJIHTe/ILHLIK CABHUT HeoOXOnuMO oObecrneyubaTh NOCTOSHHBLIN
TeMIePaTYypHO~BJIAXHOCTIIblil pEeXHM B NOMEUEeHHHM i UCK-—
A1049aTh BIWGHHE AUHAMUYECKHX HArpyaok (BuBpauuu, CoO -
TpACeHHH, ynapoB) Ha pe3ynbTaThl UCCHe10BaHH.

Il.Me:oa ,, wapmxa”

1. MeTon ociuopar Ha Habdiofellid 3a CKOPOCThIO IO -~
rpyXeHHs cTajdbHOro lapuka B rauHpcrbil rpysrt. lipuGop
nig ucneltadus (puc.3) COCTOUT U3 Me-
Tanjauyeckod CTAaHUHLlI H KpPOHIITEehHa, BO
/ BTY/AKa8X KOTOpPOIro CBOOOAHO HepenBHI&—
eTCsl B BEePTHKAILHOM HaIpa B/ e HHUH
IITOK. HHXMHHII KOHEU WITOKA 3aKaH4YUuBa-
eTcda HIVIOf H WMapHKOM OHaMeTpoM OT
0, no 1,0 cm. Ha BepxHeMm TOple WTO-
KA 3akKpelyleHa HaArpya3odHagq niouan K a.
Beprukanbibie nepeMeineuus IUITOKa C
IHapHKOM (QHKCHPYEeT MHAUKATOD.
2. llpn pocruxenuu wapukoMm mnocToO-
dHHO BO BpeMeHH CKOpPOCTH NOI'pyxe -
Puc.3. Ilpabop an% ..o 5 rovpre onpenensoT koshdumme HT
HCMNLITAHEY METOAOM
*aprxa®: AdBEAMIYEe CKOll BA3KOCTH IO 34BHCHMOC-

1 - ofpren;2-xonL- TH Crokca:
n0;3 - mapBK ;4 -~ WTOK;
8 - narpycxa;6 - na- T v 2
FpysosHas niomanxa; L S SN, B ]/ (3

7 ~ CTAREHRA Cmoxca 18§ U > )

5

rnre d - dHaMeTp lwapuka, Cm;
Jy = CKOpOCTbH NOTpYXeHHd Wapixa, CM/C;
7, — WIOTHOCTB TpyHTa, I/cM;
T, - bUKTHBHAS IWIOTHOCTHL Wwapuka, r/cmS,
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[InoTHOCTE lIapHKa C Y9eTOM HPHIAOKEHHOI'O I'pys3a oI~
penelgioT e Qopmylne

Pr
Jw = U}: ’ (4)

rae FPrp - MACCA NPHIOXEHHOr'O T'Py3a, Iy
U, - o6beM waprka, cm3,

], YcosepwencTaodanHun meTon ,apuka”

1., KosppnuueHT BA3KOCTH TIVIMHHCTBIX I'DYHTOB IO Me-—
rony "wapmka® ompenendgioT C NOMOWbIO IeHETpaldOHHOI'O
npu6opa, B KOTOPOM HAI'DY3KA HA CTA&IbHOH LIApHK Iepe-
naercg 4depes aHHamMomeTp (puc.4).

2, llpenpapaTellbHO NOATIOTOBIEHHBI! OOpa3en I'pyH T a
(c HapyumieHHoO#f M/IIm HeHApPYIEHHOH CTPYKTYpOi#t) ycranas-
JIHBAIOT HA IWJIoWAaAKyY nprbopa, xeCTKO COe[AKHeHHYIO C YIk
PYTrEM 3JIeMeHTOM nuHamomeTtpa. [lo mEHARKaTOpY AmHEAMO-
MeTpa (HKCHPYIOT HadalbHblii orcder A, B ©AHHE IL aX
nedbopMalHuy YHNpyroro ajeMeHTa AHRHAMOMETpaA.

B ycranosnennblf ofpasen rpyHTa ¢ NOMOIILIO HAT'DY~
309HOI'O BHHTA BAABJIHBAIOT CTAILHON LIAPHK CTpPOro Ha Nno-
OBHHY ero pmameTtTpa. llpEp sToM riaybnHa BAABIEBA H H
bHECHpyeTCd HMHAMKATOPOM CMenieHmsg wapnrka. [1o okorua
HHY HAYA&/bLHOT'O BAABJIHBAHHS CHAMA&ETCH OTCHeT P’I‘”‘
N0 MHAMEKATOPY MAHRHAMOMeTpA,

Hanpwe nabiaiopamwT 3a H3MeHeHHeM YCHIHY, Ne&CTBY-
jomero Ha wapuk (peaxuuss yupyroro ajleMeHTa), BO Bpe-
MeHH OT BenuuHHB Pfoof, N0 MOMeHTa HOIHOR cTatH -

ar3angp ero, 1o nAEHAMOMeTpY onpefendior YCH/IHEe Ha ma-

pEE (P, & ( ), NIpE KOTOPOM CKOPOCTbL ero mnorpyxe -

HHA g T‘-"‘f_ paBHA HYIO.

3. Ilo napubiM HaGnopneHAR cTpogT rpadEx H3MeHEHHS
YCHIIAgG, NelcrByMOIEero Ha uapux, Bo Bpemena (pac.b ).



i

Puc,4. Cxema npubGopa penaxcaniaonsoro runa:]l - sopor; 2-uarpy -
acwubifi BERT; 3 - BTynka;4-BepxHee oCHopaHHe;B-uapugpHas onopa
ToKa; 8 - [LIYAKOK; = WITOX C WAPHKOM ;8 - KppitIX& SKCHKAT O=
pa; 9 -~ ynanorkuTenb;10~kopanyc 9KcExatTopa;ll~gEHARXKATOD CMemeHEH
wapExa; 12-nupnamoMerp JOCM0 ,1;18~-crofixa; 14 ~yuxnee OCHOBAHRe:
15~ prGpoR3ONMpYIOUlee OCHOBaHKE;16~n/IOmanka A YCTAHOBKH OUpaa-
na; 17 -gona; 18~ nECK ¢ oTBepcTHAME; 10 ~MeTannH4YecKkne XONLNO:

40 - o6pasen rpyunra;ll -~ canbHux
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Puac.5. Uamenenae ycanuga, neficraymomero
H& WapEKX, BO BpOMEHN

Prc,68. 3aBKCHMOCTL CKOpPOCTE IOTPY -

MOHHES UIAapOROT'O WITAMIAA OT BOANYN B K

CYMMAPHOR RACpy3KK NIpE pa3aRanofl
BJI&XHOCTE TDYHTA



4. Ha paanudHLIX y4Jacrkax Ooly9eHHOro rpaduxa omn -

penendiorT CKODOCTL H3MEeHEeHHd YCHAuS ftﬂ = AA:

Pf ~ Pt
-, KOTOopag B TO €& BpeMg #aBIdercg CKO-
tg — t§

POCTBHIO CMEemeHHs lapmka B I'PYHTEe, TakKk KK U3MeHeHHe
ycring A P NpaMO NPONOPUHOHAIILHO NHEeH#HO# nedop-
Mangg YNpyroro sajeMeHTa nmgamoMetpa A4 . Ymcno
BhIMIe YKA3AHHEIX Onpefiellenyft nonxpo 6nirbk me Mmenee 10,

5. Benmapna Af He pomxHa OpeBbnnarb 0,001 -
0,002 MM, [lpr 3TOM YyCnOBHE MOXHO pacCMATPHBATL NpPO-
e CcC H3MEeHeHHg YCU/IHdg, NeHCTBYHOmMEro Ha apak, B HaH-~
HOM HHTepBajle, KaK NponecC QMemeHHd WAPHKA B I'DYHTE

C NOCTOSHHOI CEOpPOCTHIO { = 2 z npx peficTBHR HA

— |

- + 'l
Hero nocToaHHON# HArpys3KH, paBHO# -&'—2—‘-0-‘-"3— .

6. Benmunny sddeKTuBHBIX KO3dPHUHMEHTOBR BE3KO C TH

ACNbITYEeMOr'o INIHHHCTOI'O I'PYHTA 7 OllpedendIOT HO
bopmyne Crokca:

&‘maxca ) ru;g;’ - -d* 703' (5)

7. PEEKTHBHYIO INIOTHOCTHL liApAka J,  Haxogar no
popmyiie.

P * Pi+
[( ‘ 2 — = B)(Fecm "/?,)]9, (6)

T, = — ,

rae g ~ HeHA [OeieHAY HHAHKATOpaA AHBaAMOMeTpa, I';
U, ~ o6peM apHka, cM 3,

n dJanne. Llery nellempmg HHORKATOpA ARHAMO -
ONnpeneidior OO0 TAPHPOBOYHOMY Ipadrky.



Puc.7. 3aBECEMOCTL CXOPOCTR ROTPY- Prc.8. 3asxcEmocTs cxopocTr

XOHENS WIAPOBOTO WITAMNA OT YypPOBES NOTpyxeHRR WAapPOBOro mTaAM &
HATPY3KE NPE DASANYHEOR BIAXNOCT X OT Benxuxnn xosddRurenrta 3a-
rpyura naca K.,




Puc, 10, 3aBucumoctTs xos¢-
Puc.8. 3asxcaMocTe xosbdEnmexTa ¢EuUKeHTA BH3AKOCTH OT BONN-
BR3KOCTHN t OT YPOBRS HAaATpYyS- qMHbL kosbdKROMenTa 3anaca

%A K san



8., Ha ocHOBaHEE NpOR3BeNEeHHBIX pPaCYETOB CTROAT I'pa-
puKH:

3aBHCHMOCTH CKOPOCTH [OI'pYXeHHs WapoBoro mramia
OoT BelnduHBbEl CYMMAPHOK HATPY3KE HA& HEero TpE pa’lipyg -
HOff BI&XHOCTH rpyHTa ¥ = f(P) (prc.B6); p;

TO Xe, OT YPOBHS HAI'DY3KH JU = 5 (puc.7):
o
TO Xe, OT Beludk bl Ko2¢danume HTA 3 a n aca
P
Ksqn = Tpf& (puc.8);

3aBHCHMOCTH KO3()RNMEeHTa BASKOCTH § OT yYpOB~
HY Harpy3gs N (puc.9);

3aBUCHMOCTH KO2¢QPHIHEe HTA BIY3KOCTH OT Ko3bdbHNHEH~
tTa 3anaca K., (puc.10).



Il puroxenue 2

MeTtoauka onpenenenns xecTkoro CTPYKTYPHOTO
CUENNeHU[ FNUHKUCTOro rpyHTa

1. Beauypna CTPYKTYpHOI'O CHEIJIGHHS TI'IHHHCTOT O
IpyHTa o6yclioninieHa TaKEMH IpHpPpOAHLIMH (QAKTOpaAMH,KAaK,
HanpuMep, ODeMeHTAannd, KpuCcTallp3annd B T.lI., a TaKxe
B ApPYTrEMH BRAAMH [OedCTBYIOIIHX B I'DYHTEe BHYTPEH HH X
cpa3efl Heo6paTHMOI'o xapakrTepa. DO Ta BEJIAHYHHA MOXeT
ObITE YCTAHOB/IEHA HA CABUIOBEIX NpHOOpax OOGLMHOH KOH-
CTpY KOHH,

C oTolfl menbro HNpoBOAAT ONLITHI HA CABHAI IO MeTOAY
“IOBTOPHBEIX CABHI'OB” HaA OAHOM H TOM Xe Ofpalne HIH
no merony “casuera miaamek”’,

2. Meton "noBTopHBIX coBHAroB” 3aKno9aeTrcsg B ONEH-
Ke COIPOTHBIGeMOCTH CABHTY IVIHHECTOI'O I'PyHTA&a NO pe-
3y1bTaTaM HEeCKOJNBKHX ONBITOB CO CABHIOM OOQHOI'0O 06 -
pasna o OoAHO# B TO# ke NHOBepXHOCTH CKO/IbXeHHd. Be-
JIAYAHY CTpykrTypHoro cueminenda G, onpepengior n o
pa3soCTH BelwdnH obmero cnemnenns 6, , NONy4eH -
HBIX IIpM IIepBOM M NOogIeAHeM CABHrax:

A A (1)
~ wr cwﬂ )

3. llpn onpenelleHEH CTPYKTYPHOI'O CHEIUIEHHS TIJIHHHO-
TOrO I'pyHTa IO MeTtoay “caBura miamek® nposoAdr of-
HOKpATHBIR ONBIT CO CABHIOM oOOpa3na HeHapylleH H 0 H
CTPYKTYPHl H ONBLIT CO CABHIroM ABYx nonosgH (“nnawex’)
crrennalbHO paape3aHHoro otpaana., llo pasnocrm nony -
YeHHBIX NPH 3TOM BEJIHYAH CHEIUICHHd ONpele/lgioT BeJllH-

YUHY CTPYKTYPHOIro CuenjeHHs:

66



C. = 6 ~ § (2)

¢ NMON T AX )
rpe G, ClelieHHEe TIpyHTa B MOHOINHTE;
Cpp— CUEIUICHHe TPYHTA IIPH ONBITE C IUIAWKAMA.

4. B oneiTax npm mMmetoge ‘capmra miaamek” He gomyc -
KaeTcd INpeaBapHTe/llbHOe CMaAYABAHHe XKOHTAKTHOH Iosepx-—
HOCTH IUlalleK, TAK K8K pe3yilbTaThbl OINLITOB B 3TOM ClIy-
yae HCKaxaloTcd.



I puroxenue 3
Metopmka ucnbitanus Getornmix xepros g

[Ipounocre GeTOHA NIpH CXATHH ONpeAeNgioOT pa3iapilH-
BAHAEeM KepHOB HA Npecce, Tak kax Topnbl KepHOB HOCHe
ObypeHus HMelT HEepPOBHYIO NOBEpPXHOCTbL, Nepell HCHNLITAHH-
eM HX Heo6xonuMO BLIpOBHATB. C 3TOX unenbid TOpmM Kep-
HOB o0Ope3aiT HaA CraHKe HJHM HOAJIHBAIOT Ha HHX NeMeHT—
HbI pacTBOp cocrapa 1:3.

VicnpiTanae HA c)KarHe TaAEKHX KepHOB IPOH3BOAMT C o
AHAJIOTHYFO HCNBITAHHAM bBeTOHHLIX ofpazanoB (K y 6 o 8),
McnriTarae Ha CxartTne NPOHCXOAUT IPH HAIAIHNH TPEeHHE I
MEXAY TOpHAME KepHOB M IUVINTAME npecca., MOXHO HCIL:
THIBATE KEepHbl B C HEeBLIPOBHEHHBIMH TOpHAME, llepeaaBad
naplieHde OT IJIAT pecca Ha TOpPLIEl KepHOB 4Yepel fecua-
HEle NOoAYUWIKH., B sTOM Cllydae TpeHHEe MeXAy IUIHTAMH H
TOpIAMH OTCYTCTBYET. IDTO CEL3bIBAETCH HA BEJIHYHHE Dad
pywamome# Harpys3kd, Kpome ToOro, mjigHa KepHOB pas3jiHd—
HA, 49TO TakKXe BIIAgGET H8 pe3yAbTaTbl HCHLITAHHA#A.

Peaynbrarsl HCIHBLITAHTR KEPDHOB HA& CXATHEe IPHBOA ST
K OpodHOCTH HeTOHAa B IHIHMHADHIECKOM obpaane:

1., Ing XKepHOB C HeBBIPOBHEHHBIME TOpPUAMH

fpasp AL
s X,

3 krc/cm?,

R, =

rne K, — npefen npoiHocTH ofpasna-IMIKHADPA;

3,“;- paspyumapmasdg Harpy3ka, EKrc,

£ =~ IowmAaak KepHa, cM%;

T X)),

3agMcTBOBAHO B3 "BpeMeRHBIX TeXHHIECKHEX YCIOBHH

HA NPOH3BOACTBO H IpHEeMKYy pabor mo ycrpoacrey 6ypo -
feTOHHLIX cBafl Ha mwomankax KamMckoro aBToMoORIBHOIO
xomMmiekca” (r.Hatepexuvre Hennmwr)., M., 1972,
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T =0
I(, = 7_:_5'13250_ - 0,03 - xosdbENEeHAT, YHHTHIBAIO-

A OTHOIIeHHe OJI X H R
KepHa K ero AmaMer p y

4

N = —

d

Ilepexon or npouHOCTE O6pal3NOB-LHH/IHHAPOB K IPOYHO-
CTH 06pa3nop~gKy0oB  HOPOU3BOAGT O dopmyie

Reyg = 1,2 R, (mo TOCT 4800-59) ,

rne K xyd- Npellell NpOYHOCTH obpasna—-xyba .
2. Ilpuw ucneiTadpE KepHOB depe3 NeCYaHYI0 INOAYWKY

. Prosp - 1,12 .
— rr o ) ’ b

n -0,
rae K, = 7 05 0,04;

Reyé= 1,2 R, (o TOCT 4800-59).

[lepexonubi#i KO9¢duOHEHT MOXHO OlipefeligTh IO Ipa-
UMKy, H&8 RKOTOpPOM 1O OCH abGCIACC OTK/IaALIBAIOT OTHOIle-
HAS [JIMHBI KepHa K er'o AmaMeTpy, & IO OCH OpPAHHAT =~
koadpuusenr A, . BepxHag KpEBAE NOCTpPO&HA HO pe -
3ynbTaATa8M HCHBITAHHS KEepHOB C HIpenBAapHTEeJIbHBIM Bbipab-
HEBAHHEM TOPHOB LEeMEeHTHbIM PACTBOPOM,EHXHSY XPHBa&g -
10 pegyiabTaraM HCOBTAHAS KepHOB Yepe3d IeCHaHYio HOo-
nyiuky. [IpoaHOCTE GeTOHA B oOf6pal3nax-kKybax QLY 94I0T
IpoHl3BefleHHeM HalneHHOIro KoapdHNHeHTA HA HACTHOEe OT
[lejieHAS BEJHYHHBI pagpymapine HaArpy3Kn Ha IWWIOIRALb

EepHa.



Meroguka onpegeneHns yaensHOro BORONOrNOUEHUS
6eTOHHON Knagxon ¥

l. YpennHoe BOAONOIVIOIIEHHE OIpeaelgioT B COOTBET-
crean ¢ tpebopamnaMe BCH 009-67 nna sriapiienng » Ge-
TOBHOR KOHCTPYKIHE HAPYWEHAH CIUVIOIWHOCTH (XaBepH,Tpe-
mHAHE H T.N.), & TAKXe IpH HEO6XOAHMOCTH  BOCCTAHOBJIIe-
HHY €€ CINIONHOCTH C NOMOMbLIO neMeHTandd COTJI&CHO
BCHO-83
I‘___—___HKS — 3 cocep X TY MCIOC 46-58.

2. [lng onpenenenma ynelbHOT0  BOAONOIZIOME@HHES B
CKBaXHHY, npoGypeHHylo anga or6opa KepHOB, WA B Cle -
npajJbHbIe CKBAXHHBI, NpOCYpeHHBIe C NOMOIbIo Hepdopa -
TOpPOB H/IH CTAHKOB KOJIOHKOBOTO GypeHHa (B 3aBHCHMOC -
TH OT TpebyeMo# T/yGHHBI CKBAXHWHEI) MO NABIEHHEM IO—
naloT Boay. llepen 3THM CKBaXHHB! TINATENABHO OYHMAE IOT
epliOM ¥ HNPOMBIBAIOT [Uld YR ajleHHs mJlama. YAeldb H O €
BONOINOIJIOIEHAe OIpefengioT MO CleayiomeMy BhIPaXeHR:

, g
= )
(H+81h) Lt
rane J - yaoeiabHOe BONONOIIOmEeHHe, J1/MHH;
{ ~— oOwmui pacxon BOABI 38 BpeMd ., m
}{ — TNOKa3aHAd MaHOMeTpa, AaTH;
f — BpICOTaA CcTONba BOALI, OT OCH MAaHOMeTpaAa
A0 CepeNHHB! OIpobyeMOr'o HHTepBalla CKBAXHE-
HEBIl JM;
{ - riySuma onpo6yeMOro MRTEpBANA CKBAXHHEI,M:
X)

3auMCTBOBaHO U3 "BpeMeHHbIX TexHHYCCKAX YCIO -

BHH HA NPOMIBOACTBO M NpPHEMKY paboT HO YCTPOHUCT B ¥
bypobeToHHBIX CBaH Ha mouwankax Kamckoro aBToMo6uib-
HOro kommiekca” (r.Habepexusie Hennnt), M., 1972.
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t - Bpems, Mui, Nocie cTabGunM3anns pacxopga BO—
Abl, B TedeHue KOTOpOTro noz:tﬂepmasae'rc:ﬁ nap-
AeHye Ha 3anaHHoM ypoBhe (He mMenee 30Muu).

bBeron ynoBnersopger tpeboBanusmM BCH 009-67 (n385)
mpy ¢ = 0,1 a/mus. B nporuBHOM ciiyzae nop naene-—
HHeM HCHNBITHIBAIOT OTAENbHBIE YHaCTKH CKBAXHAHBI /s Bbi
9B/IeHHs MeCTa DAacCnolloOXeHHd AedeXTa H NOoCiHeAyw i e i
IIeMeHTAaldH, ecCilHd 3TOo OydeT NPHIHAHO He 06XOHIMBIM,
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I punoxcenue 5

Npumep pacueta ynepxusaiowen KOHCTPYKLMK
n3 6ypoHabuBHbiX CBai

Hacohine aptroMoBunbHOll [AOpPOTH NepecekaeT ONOIN3He -
BbIf Y4aCTOK CKIOHa B ero cpenne#t uacru., Hng obecne-
yeHUd YCTORYHBOCTH HACKLINMH HA OCHOBE TEXHHKO=-3KOHOMHIYEC-
KOI'0 CpapHeHHs BAPKAHTOB NPOTUBOONONZHEBBLIX MeponpuaT i
NMPUHATO pelleHne 00 yCTpoicTBe yaepxXKHuBawwell KOHCTPYK -
nup 3 6yponHabupHbIx cpait numamerpom 0,86 M. Tpebyer-
CH paccuduTathb CBaARHYI YAepPXUBAOHIYIO KOHCTPYKIHIO.

NcxonHupie naHHBIe!:

1) omonaHeBble AedOpMAally CK/IOHA& HOCHAT XapaKT e p
CKO/NBLKeHUA NeNiOBNAalbHBIX CYTIMHKOB IO KDOB/IE KOpeH-

HBIX MMOPOA, MPenCTABIEHHBIX 3e/le HOBATO-KEe/ITHIMH MbUles
BATHIMA TJIAHAMU C YI'TIOM BHyTpeHHero Tpeuus f, =14,

cuennesHueM C., = 1,66 xrc/cm?, ﬁ, = 2,02 r/emS;

2) Onon3HeBble HAKOIUIEHUdA INPedCTaBIeHBbl THAXe N1 bl M
CYrMIHHKOM ¢ BhaaxHoctbio W, = 20,3%, W, = 32,75%,W,=
17,6%; nopMaTHBHOE 3HaYeHHe yI7ia BHY TD@HHErO TpPeHMd
‘f,: = g0, C.: = 1,5TC/M2, 7., = 2,02 v/m53;

3) ycTo#uuBOCTHL CK/IOHA OUEHHBAETCS INO MeToay
Macnoepa~bepepa;

4) menuuuHA OMONBHEBOrO namienus f,, B NONEpetH oM

CeyeHUN ONoJI3Hd , TIae  [IpeAyCMATpHBaAeTCS ycTa -
HOBKa CBaiHOH# yaepXuWbawmed KOHCTpYrUMHU, NPH 3808H -

HOU BellnYuHe KOo3dduuHeHTAa 3anaca yYCTohduBOCTH CKIO—
ua ( Nzen = 1,3) paBna 181c/m;

5) MOWMHOCTEL ONON3HEBOr'O Tena B MeCTe YCTAHOBKH
cBaftHoll yaepxupamoineft KOHCTPYKuuy 2 = 7,8 m,

CBafiHylo ynepXHBAKIWYK KOHCTPYKUA paCCHUTHIBAN U
B Cl/leAynoueM Mnopsnke;

) npoeepka HaA BO3MOXHOCTHL I€ P10 3AHHUS yepea

CBARHYIO yAepMUBAWY0 KOHCTPYKUMIO ONON3HEBOTO I'pYH-
T& B BEepPTUKAIBHON INIOCKOCTH;
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2) onpeneleHne pACCTOAHHS MeXAy OCAMH cBal B ps-
AYs

3) pacyer rnybuHbl 3alloXeHHs CBaAX B KOpeHHBIE 10—
pOA bi;

4) npoeepka Ha BO3MOXHOCTHL CABHI'& cBaiHO#t ydep -
KuBamwuell KOHCTPYKHHM B CTOPOHY nageHHd CKIOHA& 110
NAOCKOCTH, Npoxoaguiel depel3 HHXXHHEe KOHUBI CBay;

5) pacyer nmpoYHOCTH cedYeHHUs CBal Ha Bozpe#CTBHe
OMONI3HEeBOTO MNaBleHUd,;

6) pacyer nauTh pocTBEpKA.
B npumepe pacyeTa npuBefeHbl TONBKO TPH MNYHKTA
noc/iefoBaTelbHOCTH pacdeTa, TakK Kak OHH dBIfI0TCH HaH-

doniee BAXHBIMH IpH NPOSKTHPOBAHHH CBaAHHLIX YAeDPXH -
BaAOWHUX KOHCTPYKLIKH,

|. Mposepka Ha BO3IMOXHOCTL NEPENON33HNUNA YEPE3 CBANNYIO

YACPXKMBAWYIO KOHCTPYKUMIO ONON3HEBOroO (PyHTa
B BEPTHKANBHON NNOCKOCTM

[lannyw npoBepKy MNPOU3BOAAT B COOTBeTCTBUM C 6.7
HacTogmnux “Mertonndeckux pexomenpanut” nmo cxe mMme
PHC,.1.

1)ﬁ”= 600;
« AD" W pltp¥y ¥ . - .
i'jp =W; ”ﬂD -f.p Z‘jﬁ 7,9:1,732=13,7 m:
F
C o= .N * tg Pl:fcwﬂB ;
N =p-cos(90°- g% = Pcos (90°-60°)= £ - cos 30°;
Bf/p# 7 9

£z ——r— = L% =158 um;
) sn300 05 UM
B’ D" 72" 18 7
F=__J_"=7-@_L§L=54,1M2

2 2

P~ §,:F=2,02-54,1=108,31; N =748 30°=109,30,866=
= 04,6 T.
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6 =94,6. f‘i 99+1,5.15,8=84,6.0,1584+1,5.15,8=38, 7.

[laccuBHoe naBne Hue £, . AdeficrByomee Ha NAOCKO-
crax B, B'L HﬁB'ﬂ“ , ompepengioT rpadudeckn (puc.2-4),

cary D a0 O _ L00an .
2) p =45+ 2 =45+ > = 49°30';

82 7,9 7.9
= e = = =12,2m;
#8=  Gia 90°-28%30T) " $x40%30' - O0.64oa " 12:2M

AB=1gp- BD = 1g 49°30'7,9=1,1708-7,9 = 9,24 m;

F = ..__....___._"’71)2' 8D _ 9,24.7,9 242'7 2 =36,5 M2;

M

P=¢ +F =20286,5 = 73,7 1;
N =P Lo 90-49°30" ) =73,7cos 40°30'=73,7:0,7604=56,11;
¢ = 56,1°0,1584+1,5°12,2= 8,87+18,3 = 27,17 r.

f o,
3) L =307
8D 7.9 7.9

M"Szn(goo_a.cw) Sine0® " 0,888 - 12 M
A0= B'D" - 44 p' = 1,805 = 3,65 m;

#2° - 8'p° :

p = g’:- F = 20215,6 = 81,5 T;
N =p-ggs(90°- g')=P-C0360° = 31,5:0,5 = 15,75
( = 15,75.0,1584+1,5+9,12 = 2,5+18,7 = 16,2 .

[lo pesynbraramMm pacueToB BeJHYHHB! [y CTPOAT 30—

p)’r’ nﬂacca}an}or‘o napjie Husl, AeHCTrBYKONIero B JIMIOCKOC T o X
B ", B, BO (puc.5).

[GMJII= 122 Tc; fg” = 18 rcy Eﬂﬂ?fﬂ'} Eﬂﬂ'

4



~ , | Punc.l, Cxema x nposepxe caafnof

\l""s{x | yaepknsaowefl XOHCTPYXKUHN HA BO3-
MOXROCTbL NepenosildaHRs 2wepe3 Hee
ONOM3HEBOro I'pyHTa B BEPTRKA/L -~
8' B 8 HOR NNOCKOCTH

h - 79w
//1
f,///
4
f—
é——
/
/
/

I'paduyeckoe onpenenenne naccusHOro namneHus 'Eo , DeficTBYIOmero na
BAOCKOCTH g D, 3'.'9‘; 8 3”

Fo= 158 1cC Eom 1247e

Pac.3.

Pnc.2,
Eo= 12271¢

Pnc.4.
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CrnenobaTenbHo, mnepenonsaHme OMNO/N3H EeBO I O
pyHTaA 4Yepe3 CBaAfHY KOHCTPYKUHIO B BepTHKaAlIbL H O #

. ] - IIOCKOCTH HEeBO3MOXHO. DTOT
e 4 & 2
- A S nh L daKT CBHAETE/ABLCTBYET TAaKXe
o
\:‘\‘l\\: | O TOM, YTO OIO/I3HCBOe [NAaB~
N NIeyHe cMmelwmarpmerocg 6nhoka
e AV 8 r'pysra 6ynerT HNONHOCTBLIO TNe-

£
w [[IllI” ‘ penaBatThbCgd Ha& CBalHYlo yaep-~
... XHBaKIOyI0 KOHCTPYKIHIO,

ad L

Puc.5, 3mopa naccumsoro nes.ienus,
flefiCTRYIOMErO B IIOCKOC T8 X

Il N
82,82 8"p"
2. Onpepenenve paccrosuus Mexay cBasmu B PRAY

Ecnu AONMYyCTHTH BH3KO—-IIN1aCTHYEe CKoe "obrekanne”
cBaft ONMON3HEBBIM I'PYHTOM B TI'OPH3OHTANILHOH#l IVIOCKOCTH,
MOXeT HNPOHIOHTH CTMelueHHe OIOJI3HeBOI'0 MAaCCHBA W CH -
JIbBl ClUelUleHHS I'PYHT& B INPAKOHTAKTHOH 30He yYMEeHBIAaT -
Cad B pe3yiAbTaTe pal3pylleHHd B HeM XeCTKHX CTPYKTYp -
HBIX CBg3eft HeoOparuMOoro xapaxrapa. JTOQ INpHBeAeT K
HEKOTOpPOMY CHHXEHHIO Koa(dpHIme HTa 3anaca yCroigunpo -
CTH CKJIOH&8 ¥ YBeJIHYeHHIO OIOJI3HeBOI'O MdaBlleHmd Ha yaep-
XHBAKWYI0O KOHCTPYKOHI0O. KpoMe TOro, BO3MOXHO pa3BH -
THe AedopMAaNHHE AOPOXKHOR KOHCTPYKUIHH, PA&CHONOXeHHOR
HA ONIONI3BHEBOM CKJI0OHe, BO BpeMeHH (NMpOCanKH NOpOXHOH
ogexabl H CMeINeHHe 3eMJ/ISHOI'O NOJIOTHA aBTOMOOHABLHOH
nopory B mnane). [losToMy npy Ha3HA9EeHHH PACCTOGHH H
MeXAy CBagME B paAy B HeOOXOAHEMOI'O KOIHYeCTBA CBAH
B YOepXHBalumenl KOHCTPYKUHA HCXORLT H3 YCJHOBHYG HE AO-
IIyCTHTb Ba3KO-Hnjlacradeckoe "ob6rexanme” CBAXHOR KOH~-—
CTPYKUHH OINON3HEeBBIM T'PYHTOM.

OnonaHeboe fnapjeHAe HA ORMHOYHYIO CBalo, TIPH KOTO—
pOM HCKI/IIOYEeHO BAa3kKOo—-IUlacruueckoe “obrekanme”, onpe -
nejigIoOT H& OCHOBe (GOPMYNH A/l YAEHBHOI'O ONOJI3HEBOTI O

nasnerngsa (30):
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roe J - numamerp cpau, J = 0,86 m;

¥ HC, -~ pacieTHble BE/NMYMHEI YIia BHYTDEHHEro Tpe -
HHS B JX€CTKOro CTPYKTYDHOr'O CHEIUIeHHS CO-

OTBeTCTBEHHO, NpHHATLHIC PABHBIMH HX HOpDMA =
TABHBIM 3HavYeHaaM (CHnu 11-15-74,n.11.25,;

Tw - 0OObeMHAYg MAaCCA ONOII3HeBoro rpyHTa,'r/Ma;
h - MOLIHOCTEL OINON3HeBOro Tteia, A = 17,9 M;

fw = 9%
Cc =0,4+Cy ' ow=1,5 T/M2;
6, =0,41,5 = 0,8 /Mm%,
T, =202 t/M3
0,5-0,93,14-2,020,86+0,1584+ —— a2}
2,02-0,1584
fgnf — v sTIOTSIoT T 088- 78 =

= 798 v = 8,

[Ipg pacnonoxeHEHn cBafi B LiaXMaTHOM INOpsgAKe ONON3-

HeBOe [aBlleHHEe MeXNYy HHMH pachnpepejgercd paBHOMep-
yo. Heo6xonEMoOe KONA4eCTBO CBaR onpedelsioT N0 (QOpMy-

ne (25)
E,n: 8

N = ’
9 gor 1
rae 8 = 60 M ~ wHpHHA ONOA3HEBOr'O y1acrka;
£=18 v/m;

A= 1880 . 135 mryr,

Paccrog HHe Mexay OCAMH CBalli B paAy npea pacnoio-

XKEeHHAH HX!:
B OABa pgaa:



£ 802

138 = 0,88 M;
B TpH psaaa:
60-3 _
A 135 1,38 m3
B 4YeThIpe papna:
_ 604
135 1,78 wm:
B NATbL pPSAAOB:
= 61-%5 = 2,22 M,

Tax kakK paccrogHue MexAy CBagMH B CBeTY [OIXHO OBITH
He MeHee 1 M, TO OKOHYATE/NBHO NPHHHMAIOT YOEPXHBAI -
YO KOHCTPYKIHIO H3 NigrH pssAoOB cBafl, pacnolioXxeH H bIX
B IIaXMATHOM nopanke. PaccrosHue Mexay oOCsMH paRxoOB
NPUHAMAIOT PaBHBIM

g =3-0 =8.0,86=2,68<£2,6 M,

leomerpuueckas cxema cBafiHoli ynepxupawmeffi XOH-
CTPYKUHH H306paxeHa Ha pHC.O.

. Puc.0. FTeomerprueckas cxema
cBafiHoll ynepxusaoueff xoH -

CTPYKIHHK
e ee

3. Pacuer rnyGunni 3anoxenns CBAH B XOPEHHe NOPOAM

Pacyer cpa#tnoft ynepxupawmwel KOHCTpYKIuHu NPORO~
A4AT IO MeTOoaAukKe, H3NOXeHHOX B kuure H.M.Tnorona U
ap.“Cpaitnvie ¢pynnamentrer” (M,,” Tpancnopr”,1975).
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McxonHere naxHHbIle ONg pacyera: nuaMeTp cpamw D =
0,86 m; mapka Getona "250"; HauanbHbll MOAYIABL YHPYIO-
ctu beroHa mapku “200° Enae™ 280000 xrc/cm2 =
2,9'10% r¢/M2 (mo CH 385-67).

P acyeTHbie IIPpOYHOCTHHIE XAPAKTEPHCTHKH I'DYHTa 34~

neyKd:
H

Y =0,8 ¥, =0,8-14°=11°12 ;

¢ =0,2 C¥=0,2:1,66=0,332krc/cMé = 3,321c/M2;

7.=2,02 v/M5;

K= 600 rc/m3 - KO3(PPUUEeHT NPONOPUHOHANBHOCTH I'pYH-
ta szafenku (npuHdar no rtab6n1.8.1 ynomMsHyTO# KHHI'R) AAd
TBEepABIX IVIMH H CYINVIHHKOB; MEHBIIYIO H3 INpHBeAeH H bl X
B tabiune BeilpduH KA IpHHEAMAKT BBHEAY BO3BMOXHEO I' O
HapyUIe HHg IPOYHOCTH I'pPyHTa 3afellkH npun OypeHHH CKBa-
XMHUH)

A - MOWHOCTEL OION3HEeBOH TOMHIH, M:

1, = %_/,, - pacCTOsiHHe OT TOYKH TNpPH/IAOXeHHHs paBHoae f-

CTBYWIUIeHl OIION3HeBOTr'0O [AaBi/leHHsd Ao
pacdeTHOl IIOBepXHOCTH TI'PYHTAa 3ajelr
KH, M; - ®
/13- rrybnHa 3aiellKH CcBau B KOpeH- <= £
Hble NOpOoAbLI, M. '
Pacuernas cxemMa cpau NpupBefeHa
Ha puc./.
Berqucagior pacueTHYIO WK P HH Y
cean ¥, (kax ANs ONMHOUHOH cBAaH):

b=k K, (D+1) ;

K= 1: K= 0,9: Prc.7. PacweTnas cxema
CBaH Anma o
5;=1 - 0,9(0,86+1)=0,8-1,86%1,67 M; pecywen cgg:z?:
- CBAH NpH paGoTe HA
4- 1,67 m, I'OPU3OHTAMLHYI0O HA -

rpyaxy

by

MoMeHT mHepuUHH NONEepeTHOr'o Cce-
HeHHS CBaH
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2% 314.088%¢ 17
l; | = _— - . p—— 4.
64 64 gq ~ 0:0209 M7

KeCTEKOCTE: IIONIepevYHOI'o CedJeHus cpag

£3=0,8F .+ =0,8-2,8-105.2,69:107° .

= 6,24+10%rc Mm”,
BoiagcngeM BenHEuUHY:

1054 < 8 _ 10°.600:1 67 -5

£J —-‘6:24'1ﬁ = 1607Mm «

C ydeTom BHYHC/IE@HHON BelHYHHBI NOo Tab6n.8.4 ynomg-
HYTOl KHHI'H onpeaengioT kKosdpbummnueHT nedopmanmpm cBag .
b "'l'
d(.c 0,438Mm™4;

b ]

/4 - npuBeleHHag riiybHHa 3afellky CBad.
3anaiorcg BenmymHEO#X A = 2,5 (B 3TOM Cchygae B npe-
Aenax riybmHBI 347€JNKH CBag pacCMAarpHpaeTrcd kak bec -

KOHEYHO XeCTKas):

) / 2,5
ol 5 0,438 o1 m.

OnpepnengiorT eARHHEYHLIC epeMelleHAa CBag OT BO3 -
neficrBudgd €AHHHYHOH IIOIe pedHOH CHIE H €AMHUYHOIO HI-
rgbampoigero MOMeHTAa B YpPOBHE pacCdYeTHOH NOBepxXH O CTH
rpyBETa8 3afenkKu:

A‘\ / _ ﬂﬂq’.ﬁﬁr'gﬂf .
e ;- EY Cor 1 Kp, Do ’

{

” . CM-H yﬂﬂ’lf ;
b= ES
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Coc™ KAy, HO He Memee ¢ 10X =1 0-600=6000rc/m 4
Yeu=J = 0,0269 M, )
6000-0,0268 0,1613

4= 0,438-6,24-108 ~ 27,35 - 00058

{lo Tabn,B.5 ynoMaHyro# kHHIH:

Ay By 1 Cat__ \_ Dar
24 | 90,0581 11,1314 | 2,82355 | 4,05295

- '-
¢ - {
= ' T - :

2,4 | 6,56998 | 8,022189 | 6,28782 9,09219

. 1 9,09551+0,0059-11,1314 'y
Mn” (,4385.6,24-102 ° 2,82355+0,0059.4,05205 O' '+ 10 3

§of et Ho2 T Kg Ber
i wm oL EY Cor + Kg * Dy,

) , 6,56998+0,0059-8,02219 _ o, 1 54,
0,4382.6,24-10% " 2,82355+0,0059-4,85295 '

§o—f . fu T M8 D
ke d’c ’ EJ Ca, + f{f » .pﬂ
___ 1 6,2872+0,0059-9,09218 _
~ 0,438°6,24-10% 2,85275 =0,818 16-4.

"'oppaonralibHOEe CMeleHAe H YIoJjl NOBOpOTA NoHepeY-
HOI'O cedYeHusd CBaAd B ypOBHe pacyeTHOH IIOBEpXHO C T H
I'PYHTA ONpedeldioT IIo ¢gopMyne
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S
|
x
>
3
*
b
&
N
S

H =H =£,; M,=//'f;=['fd;
[

L, = T/Z= 7jg—“2,,.(:34‘:::%;,;

}o"['é‘”ﬂ"'f'fﬂ'fyﬁw )

yar:[(f'””.;.[ A Y

3anapTCHd BEIHYNHON IOPpH3OHTAJNIBHOI'O CMElle HAg CBak
B ypoBHE pacCHYeTHOH TIOBEpPXHOCTH TIPYHT& RN Olipenele -
HHg HeCcywe# crnocoDHOCTH CcBau lpn pabore ee HA TOpH-

30HTAIBHYI0O HATDY3KY.
[lpuaumalor }a = 0,01 M, Torna £ onpegenssor Kak

[ = ........._...‘Z:..___. - 0,01 _
J'HH + L J‘dn 6:74'10-44-2,64.1’94-10_4

0,01 _ 102 = .
(6745 1) 0:0844'107 = 8,44 c;

E.4=E£=8,44 Tc.

CpaBHeHHAe BeJIHYHHEI ij? c BeauurHOR £ noxa3pl-
BaeT, YTO BEJIHYHHA ONO/I3HEeBOI'O AA4BlIeHHd HA OAHHOYHYIO
cBaio, IIpH KOTOPOH HCKIIOYeHa BO3MOXHOCTb BA3KO-IlIaC-

TH9eCcKoro “ofrekanug” ee ONON3HEeBLIM T'PYHTOM, He npe-
BhILIGET Hecyuled CIOCOOHOCTH CBaH.

ﬂgaﬂ-f =81 < E =8,44 rc.
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[lng OoNeHKH HaAeXHOCTH 3aldellKd CBaAu B KOpEeHHble Io-
pOABl ONpeAe/IdIoT BEeIHYHNHY HaNpsXEeHHH, nepenabae M bIX
6OKOBOH TIOBEPXHOCTBLIO CBAM HaA TI'pYHT 3aleliku, H CpaB-
HHBAIOT ee C Be/IHYHHOHK AOoNyCKaeMbIX HanpsaXeHHH:

65«7:::»{ 2i6”,*~5”r'4')'§ |
Ay 38, - A’ |

¥ =1,5-0,24 =1,5-0,2-2,5 = I;

“f2(6-2,64-8 +5-8 -5,7)'1 7094 _ 2
h/s 3:1,67-5,72 163 130 Te/ME,

OnpefnendoT AONlyCKaeMoe HAalpsXKeHHe HAa TOH Xe Iriybu-
He:

. 4 ) .
07%’/:“'5 {, 1, s? (_Titij-c)’

(i = 0= 1

£ . A 2,02:5,7

O /
A[; 617,5‘11512'( 3 f}ll 12+3,32)
4
— . — 2'
’e&cm‘ ’on

5&/3 < dh/j .

dagenka cBad B KOpeHHble I'PYHTH! HaaeXxHa.

[locne nmpoBepkn Ha BO3MOXHOCTL CABHra cpafiHof
yOoepXHBaKlleR KOHCTPVKIHA B CTOPOHY NaneHHs CKIOH a
10 IMZIOCKOCTH, Nnpoxoaquein depe3 HHXHHEe KOHuUbLI cBa#ft,
KOTODYI10O NMpOBOAAT AHANOI'HYHO OUeHKe YyCTORYHBOCTH Ho-
SaKpenjieHHOT'O CKJIOHA, HNpRCTYHNAIOT K pacyeTy INpPOYHO -

CTH Ce4YeHHnd CBaAaH OT BO3OAeNRCTBHYA OIHOIN3HeBOI'o papiie -—
HHSA,
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[ puroxenue 6

(lpumep onpeneneHns CMETHOW CTOMMOCTH
OypoHabusHoi csau anamerpom 860 mm

B kayecrpe mpuMmepa pacCMOTpeHO M3rOoTOBRJIeHHe Ye -
Teipex OyponaBupnbix cBafft ofmehk naummofi 75 M.

CxBaxyHbl NpobypeHs! CTAHKAMU YA4APHO-KAHA&THOTO
nefCTBUR H& CTPOHTENLHOR MIOWANKe B CTECHEHHBLIX YCIO-
BHUAX HaA I'pYHTAax:

IIl rpynner - HACBINHbBIE T'PYHTHI -~ CYIVIHHKH C BKIIO4Yo-
HueM webHa no 20%:;

1Y rpynnet - rTgxenrnie NblJIeBATHIE CYIMNMHUHKM C BKJIIO -
yeHHeM IebHa H obnomMkoB u3pecTHdka A0 40%. cnabora-
pyWeHHEle C IPUTOKOM BOALI;

Y rpynnbl - KOpeHHLIE NOpOAbI, BhHIBETpelibie C NPUTO-
KOM BOALI, NpefACTAB/IeHHbIe ApTWIANUTaAMH C NpOCNOgaM H
al1eBPONIUTOB;

Y1 rpynnel - xpelkne apru/UJIHTh! C NPOCIOAMH aleB -
DOJIMTOB M IIeCHAHKKOB;

Y1I rpynnet -~ me6eHb, OOJIOMKH M BalyHbl paaMme p OM
no 400-500 MM c GONBIIMM HPHTOKOM TI'PYHTORBBIX BO[.

CkBaxuHel B rpyHrax i, 1Y u Yl rpynn sakpemnne -
Hbl ofGcanubiMu TpyBamu anamerpom 820x12 mm, xorophle
B panbHefilieM U3BAeXKAawT. Y CTOAYMBOCTL I'PYHTA B CKBa-
MUHAX B CBY3H C HAPYWEHHOCTHLIO M paborTofl H& ONolaHe
npuHara !l rpynnel.

Hng 6ypeHns CKBaXHWH NpeAyCMOTpPeHa NOCTABKa BOALI
na pacuera 3,3 T Ha 1| M2 ckBaxunepl, 3anonHeHHO# 6eTo-
HOM. Ilpn OypeHHu CKBa»HH BBIXOA W/aMa COCTABJGET A0
4,3t ya 1 M° Beroua.

Pacxon apMarypHO# crani NOACY4TAH, HCXOAS M3 ap-

MUpPOBaHUg CBaHM 12-10 NpOAOHBHBIMH CTEPXHSMH AHAMET =
poM 22 A-Il.
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Pacxon 6erona Mapky “250” nng GeroHupoBaHHf CKBa-
HAHBI, MOACYUTAHHBIH B COOTBETCTBiH C [HAHHBIMH HHXEe -
HepHO-TeO/IOrHYeCKO! pa3BelKH O HaIJlaCTOBaHUAX IDYH =
TOB, Ha | M CKBaXWHBl NPHHLAT:

0,58 M3 - npu szanenke B xopenHble nopoasl ( Y xm
Y1 rpyun);

0,64 M° -~ npy HACBHINHBIX, ONTHMAIBLHO YBIA&XKHEH H bi X
rpyuarax I rpynner;

0,70 M° ~ npu HapyWeHHbIX, CHABHO YBJAaXHeHHBIX I'DYH
Tax Ha rayeusHe Gosee 10 M (1Y rpynnet);

0,87 M° - npu XKpynHooOGJAOMOUYHBIX I'pYHTa&x C O6HNEL -
HeIM NpHTOKOM Boabl (YII rpymnmsr),

[lpn uaroror/ienud GYpOHAOHBHBEIX CBAH HCHWIBL3Y O T
ryceduuanbif xpan MKI-28., Crauxy ynapHO-kKaHaATHOIrO 6y-
peHHs paboraioT OT NnepelABHXHbIX IJJIeKTpocrasHuuit. Yk-
pDYNHHTeNbHag cbHopka apMAaATYpPHBIX KapkKacop BefeTcsd Ha
CTPOHUTENBLHO} mnaomanke,

[dns sawuTsl cBalt oT KOppO3uHM NpeAyCMOTpPEeHO 6eTo -
HHpOBAHHE B Yex/le H3 NOINHUITH/ISCHOBOH IUI€EHKH, & TOpPubI
KapKaCop YCTAHAB/IHBAKT HA HNOAYIWIKH H3 UHEeMeHTOI'DYHTA
B 3aboe CKBaMHUHEI,

B cMmeTe nmpepycMoTpeHa OYHCTKA CTPOHTENBLHONR IIO-
ImanKy, cpybka ronop cpalfl, y4TeHO KOHTPOJ/IbHOe 6ypeHHe
CTBOJla CBad,

CMmeTHag crouMocTer cpail (cMm.Tabnuny) ompenenl e Ha
alng ycinoeu#t Kpeimcko#t o6:.:

croumMocrs, 1 M cBam - 190 py6,.00korm.;

CTOUMOCTb 1 M3 GetosHa cmau - 279 py6.43 kon,
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R Exuun-| XKom-{ Cuerman cron-
no § nopd m pACUOHOK HomMeNOBARNG pASOT MEN B33TpAT oA Xd3-~| 4yeor-| WOO '} 2o
nop. BOPO=13° | uews | Cyms

I |Zon,ER-27 7.4.n.26 n.29s |BypoHm CKpaxun Hy rayOudy 20 SO xounzexrou 000~
valn,. 22,23 EP-2? T.N.0.7 PYROBEHMA ARA YSOPHO-XBHBTHOIMO OYDPONEH O BROXYPO-

X-I,I3. Aon.pe3. B IBRTBteReN, padorapmuu OY nepexsxmnOl 3aexTpPOCYBH-
crp.25, n.I52 27-602 uun,mn CPECHEHNEX YCrommmx AOZOTOM 760 w 3 rpyH-
vax 0 rpynmu
14,7oxo.§xl,15+40:0.053+0. 15x535=]5,69 M 16 15,69 251
2 |To me 27-603 To %6, » rpyrsx 1Y rpynms
so,soio.axff13+83x5,0§§+0.005?x535-35.52 v 15 | 35,52 | 533
3 " 27=-60% To xe, » rpynrex J rpynm
57.90}0,315,13‘&16 LO.OIJ:SSS-GG.Q'? M I0 66,97 670
4 " 27=605 To e, » rpysrax YI r
%xﬂ,éxI.IHZGOI0.&&%?1555-110.% M 19 110,96 | 2180
" 27-606 To xs rpyarsx now
? 152.66x5.0£ 13441 5?5‘5&0,0251'535-175.11 o IS5 {I75,11 | 2627
6 8H,3,0Tp.32 2.9.Nn.4,10 {CromuocTs POAN AAR Oypeuda C X0CTasxoll ma psccy
?.Kp.oOX, anupe 8 xu
0,75x1,25¢0,I8=1,12 4 182 I,I2 204
7 | len.3, 9.1 n.36,07p.32 | TpanOnOpERpPOBBHKNE WAONA HO PBCCYONHNG 6 XM O MO~
P.3, n.4 rpyaxol n mg:aml
0,59%0,5%+¢0,6¢=1,75 T 236 .75 AI3
8 | 27-632 r.%,n,.7 K=I,I3 KpanaoHws CKBAXMH OOcanutAM Tpyosesm B20xI2w M
ra0x.28 X=0,688 » rpyvrax | rpynme ycYORGUMBOCTN B CTOCHOUUNX YyO-
A0BMAX (J6+15415=46 )
15 ,80x0,88¢14,74xC,I13¢38x0,058=17 % M 46 17,14 788
9 t Deu.I, v.I crp.IlS CeOMMOCTS 00CA ERNX tHG. CTYBABAMX CBAPHNX ¢ JBcC-
n.I10t KaMK , f;auupou B20x12
soxl,0l=46,5 M 4,5 | 38,30 1781
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JOTAHOIND SPMBTYPRUY B;HS00B usccol Zo 3 ® ryce-

AXGREM KpeHOoM rggannozﬁaunoczhﬂ RO 25 ¢, o uOmYOR
MM Xpaniexaem RAC0®, Y8CTHWNM BIDTIACEASY

QARG AMHMX Q7epIual ¥ gBapuOK OTuUXDS
IB+(62-24,8):5TIIu17,99 d

CPOMMOC2E OBB pENX K8 DRICOD
- B3 ﬂ?&Hﬂ XASTeA ﬁ“n & & 4 4 & & 8 " ¢ & ® wu + »
=N CPO A maﬂﬂﬂ A-n " & & % @ # 4 B B % o0 w T b

CTOMMOOTE NOANDYHECHORHY S8XI0R, NX N3IrO03N9NY
M NORAOBRHNA 48 RAPREOM

SanOAHONEY THMAPOTOXHNUGOXEM CEYOHOM MopmH “250%
CRBEENE ¢ NOMOXSM IYOBHHYNOTO KpaHB PpysSoOnoRmoM-
AOCYRM N0 25 M,

T

Kpymioces aanoxmirTens 20 40 uu o nonpazxod na
gaazo nemeuea 400 xr
930,

00
8¢l 15x0, 70+ 15x0,87e51
I.§§+$62,gfgff2318,05+(25+21 . 1¢120x0,0205 )x1I,

Favor uspxm "250" a5 sErpEnwZSHW BXoMA 3 “rpAd-
ROPrO® G8T0AS8 R3 OXBARFEN
3,65+1,02%x2529 13

Hspxeqenme o0CeiuNX TD¥C H3 CKRBENE, ngadgpaanux
3 rpyate 11 rpynm yorbRumsocem, nooxe Sogdmapose-
KEN

12,30x0,58¢12,26x0,13¢32%0,058215,50

CrommocYd uGMENTA AP "00% Aja LEMEHTODP NP0~
BYX NOAYEOR B NOAOEEAX o32R

CpyCxs roxcn ccall ordoliavux MOAOTRAMY

Jéo BRoM3, CRACOF0 J6TO0HS, NIZMIBAXOA U NA0-
nnﬂjanpﬁ GoTORNPOBINEH ORBCZENM, O NOrpyasol ua
08 NOCBA N

15,80:0,7Ix16,51

Tpeacnopenposssus H3 4 164

3,5% | 17,09
0,55 {153,00
3,01 | 161,00
202 | 0,32
51 | 33,%
5 | 29,13
% | 15,50
0,2 | 20,50
5 3,77
6 | 15,51
12 0,40
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% Aanun- | Xomn~ cutrlln OTOR-
20 § mopu x psonemos HemqonoseRNe pa70r XXR 33Tpet n- uor—- 00%3. DY
nop. Uowa | Cywmss

20 | Ksramor Kpmu.oGa.54-2 | KeOeED XRR NPOSSRS X OCOMKTY 10,20} 82
2] | 274, 2.%, 0,26 Kowrpoasnoe Oypeane crIOxs 6;£ouaalnau: casl
I-I.l 2.8, .29 ¢ 02UODPOM KEDHROD ZAN NOrMNTSHNR (aMaXOrNYNO
mru.ﬁ.up.zs dypsuun 3 rpyxrax Yii-Yd rpynn) | IS 22,78 § ¢
T #eoro: T TTT TS wo. 1T T T Tisted
Hexxzaxswe psoxozy I3,5% pyd, 77
Reoro: pyo. 1A% ]
AzewoBe wWmponasuRR 6% pYsS. 8%
47010 pyo. 15837
22 | =27, 1. 1. Ned Hoxanyzercs cTOMMOCTE 00CEANWX TPYS ¢ yverTOM
MI.E %.0, Ranoos I0% ¥
orp.115, n.I101 . o — e e e e e e o
Bosro no cmere: i
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