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YIOK 624.159.2.001.24:624.21(083.171)

METOOUYECKHWE PEKOMEHOALNWU MO MNPOEKTHUPO-
BAHHIO U CTPOUTE/ILCTBY TMNMOOANEPXHWBAIOUHKUX CO-
OPYXEHWH 3EMJ/IAHOIO MO/IOTHA ABTOMOBHILb -
HbIX OOPOI' B OMNOJI3BHEBLIX PAMOHAX HA BA3E BY-
POHABVBHbBIX CBAM U AHKEPHbLIX KPEIUIEHUH . Co-
o3nopHuu. M., 1988.

O0o6uteHbl pesyNLTATH HAYUYHO~HCCIIel0BATeNbCKHX H
oKCclepuMeHTaNLHMX (naGoparopiix M nonesvix) pabor,
BbinmosiHeHHbIX Colosnopuun B 19811985 rr.

[IlpuBeneHun kiaccHPUKANMA CBANHLIX [MOANEPXMBAIO Ul H X
CoopyXeluil B 3aBUCHMOCTH OT THIlA 1IOlIePEYHOTo npodu -
19 3eMNYHOrO 1I0JIOTHA HA ONOJIBHEBOM CKIIOHEe, HMX KOHCT-
PYKTHBHEIE CXeMbl M OGIACThL NpPHMEHEeHHs.

ConepxaTcad peKOMeHOalMd NO pacHeTy cCBaHHBIX MNOA-
OepXHBAIIUX COOpPYXEeHM#l 3eMJISHOTO MOJIoOTHA KaK O6pu-
HbIX, TAQK M 3aAHKEepPeHHbIX I'PYHTOBLIMHM aHKepaMH; NpHBe—
AeHbl OCHOBHbIE MOJIOXEHHA MO TEeXHOJOTHH HX YCTpoHCTBa.

[IpuBenen cnoco6 oueHKM BpeMeHH cTabWIH3alHH ONOM3-
HEeBOI'0 MacCHBa, YYHMTHIBAIOUIHII T€OMETPHYECKylo CXeMYy
CBalHOr'0 MOJA B LIOAAEPXKHUBAOWEM COOPYXEHHH M pPeolio -
rHYecKHe CBOICTBa INIMHHCTHIX OINOJ3HEBBLIX T'pyHTOB (BsAs-
KOCTb, IOI3Yy4YeCTb, MIUTENBbHY!O MPOYHOCTb, NOPOr NON3y-
YecTH).

Conepxarca Takxe peKOMeHOalHy 110 HCNOIb30BAH H IO
MUTBIX GEeTOHHBIX CMecell C KOMIJIeKCHO# IIj1acTHPHUUHPYIO -
weit noGaeskoii mpu ycTpodcTee GypoHaOuBHBIX CBaM.

Tabn.4, puc.11, 6u6a.7.

@ l'ocynapcTBeHHbl BCECOIO3HbIH ﬂospoxmbu‘fi Hay4YHO-
HccienopaTelbCKuil HHCTHTYT, 1988.



YOK 624.159.2.001.24:624.21(088.171)

INpeancaosue

"MeToOHYecKHe DEKOMEHOAal®H MO NPOEeKTHPOBAHHIO H
CTPOHTEINBLCTBY NOOAEPXHBAKUIEX COOPYXEHHH 3eMIgHO T O
NOIOTHA aBTOMOOH/IBHBIX AOPOT B OMNOJI3HEBLIX pailoHax Ha
baze 6ypoHabuBHbIX cBail M aHKEpHLIX KpeIJeHH#” paspa-
6oTaHbl B cCoOTBeTcTBHM c nporpammoit 0.55.11.01.03.01
HA OCHOBE€ pe3y/IbTATOB TEOPETHYECKHX K IKCIepUMeH -
TalbHbIX HMCCilefOBAaHHdil, BBINOMTHeHHbIX Colo3nopuun B 1981~
1985 rr., a Takke Ha OCHOBe onbiTa NPOEKTHPOBAHUA CO—
OpYyXeHHH NaHHOTO THNA, HAKOIJIEHHOTO NPOEKTHBIMU HH -
cruryramu “Tounrunpoapronoprpaic” ¥ Kuepckum dunua-
nom Cowasnopnpoexktra. [Ipu pazpaboTke pasdena nNo Tex -
HOJIOTHH CTPOMTENbCTBA YUTEH ONBIT CTPOMTENBHEIX Opra-
Husauuit I'maBsnopcTposd.

MeTonnyeckHe pekOMeHOAUHH MOTYT ObITH HCHOIBL3OBa-
Hbl NPOEKTHbIMH OpPraHU3alUdMH B KaYeCTBe MeTOHNUYeCcKO-
ro moco6ua NpH NPOEeKTHPOBAHHH CBAUHBIX MONNEPKHBAK ~
IIHX COOpPYXEeHHH, YyCTPOHCTBO KOTOPHIX BXOAHUT B KOMII -
71IeKC NPOTHBOOMO/I3HEBLIX Mep Mo obecMe4yeHHIO YCTOUYH -
BOCTH 3eMJIIFHOTO NOJ/IOTHA aBTOMOOH/ILHBLIX AOPOT, COOPY -
XKaeMoro Ha OIONIBHEBBIX M I[OTEeHUHANbHO OMNON3HEBbhIX
CKJ/IOHaX.

Meronudeckue peKOMeHAALHH COCTAaBHIH KAaHA.TexH.Ha-
yk .M. do6pos (pa3n.1-2.2), uuxenepnl A.[l.AKCeHOB
(pasn.1-3), I0.M./Ippobuu (pasn.2.2), xaHAMAATHI TeXHH-
yeckux Haykx 10.B.lymop (nn.2.3.47-2.3.54) , 3.P.[Munyc
(pasn.8), mmx.Tl.M.Kanamnukosa (pasn.3).

3aMeuaHHd H NoxellaHHd Npochba HanpaeusTL N0 anpe-
cy: 143900, Mockoeckaa o6a,, r.Banamnxa-8, Cowoasgop ~
HHH.



. O6lHe noNOXEHHN

1.1. Hacroamune Meronnueckne pekoOMeHOAUHH pPaclnpo-
CTPaHAITCH HA NMPOEKTHPOBAHHE H CTPOUTENBLCTBO CBal -
HbIX MOAAEPXHBAOHWIUX COOpPYXeHHH, NMpPHUMeHdeMbiXx A4
obecneyeHHs YCTOHYMBOCTH 3eMJISHOTO NOJNOTHA aABTOMO -
GUABbHBIX OOPOT NpPH HX COOPYXEHHH B CJIOXKHBIX MHXEHep-
HO-T'eO/IOTHYECKMX YCIIOBHSX OION3HeBbIX pallOHOB TeppH -
topun CCCP. HUx cnenyer ucnonb3opaThb COBMECTHO CO
CHull 11-17-77, CHnrll 2.05.08-84, a Takxe c paboTaMHu
/1,3,5,6/.

1.2. CpailHble NOAAepXHBAKIIKE C OOPYXEHHA INTO3BOJIS —
10T 00ecleYUTh YyCTOKUYHMBOCTL:

BCero OMNO/IBHEeBOT'O CKJ/IOHA U PAaCHOJIOXEHHOH B erc
npefenax OOPOXHOH KOHCTPYKIHH;

NIOKanbHOM YacTH ONOJI3HEeBOI'O CKJ/IOHa, B Hpeneiax Ko-
TOPO#l HAXOAMTCH AOPOXIAas KOHCTPYKIHd.

1.3. CpaliHbie noAnepxHBamwilie COOPYyXEeHHdg cledy e T
NpUMEHATh B TeX cly4yadX, Korfa 3eMidgHOe MO O T H O
CTPOAUNXCH, PEKOHCTPYHPYEMbIX M O9KCINIy aTHPYyEeMbIX aB-—
TOMOOHM/IBHBIX AOPOT PACIONOXEeHO Ha ONOJISHEeBbIX WIKH Io-
TEeHUUANBbHO OMOJIBHEBBLIX CKIOHAX C YEeTKO BbIpaXeHHO# H
00yclIOBNEeHHOK IeOJIOTHYECKUM CTPOEHHEeM MOBEPXHOC Th IO
ckonbxeHud. [Ipn aTOM lelecoo6pa3HOCTL NMPHUMEHEeHHd
CBailHbIX NMOAAEPXKHBAIIKX COOPYXEHHMH ollpeRensercg cile-
Oy IOLIMMHE HHXEeHEepHO~TeOJIONHYeCKUMH YC/IOBHIMHU:

TBEPOOH W NMONYyTBEpROoH KOHCHUCTEeHUHeH ONMOJN3HEeBRBbhIX
ICPYHTOB;

HaluYueM OTAeNbHbIX 30H yBJIaXHEHHs y NOBEePXHOC TH
ckonbXenus (cTpyHyaThlii XapakTep TPyHTOBBIX BOM);

HallkYueM B Ipeflelax ONOJA3HEBOr'O CK/JIOHA HeCMella-
IWHUXCH KOHTPPOPCHBIX MAaCCHBOB.

1.4. YcTpoicTBO CBalHbBIX NORAEPXHEAIOHMIHKX COOpyXe —
HU# NPH CTPOMTENBLCTBE A4BTOMOOHIbLHBIX AOPOT B ONOJI3HE-
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BLIX padonHax cjielyeT OCYUIeCTBIsdThL A0 Hayana IIpou3BOa-
CTBa OCHOBHbIX PaboT MO COOPYXKEHHUIO 3eMIIFHOrO MOJIOT —
Ha B LeNdX lIpeAynpexAeHdsi o6pa3zoBanua aAHTPOIOTEHHDLIX
OHOJI3HEeH U TONBKO NOCHe LPOBEleHHd MEepPONpHATHH IO 1HO-
BEPXHOCTHOMY BOMOOTBONYy, U3MeHeHHI GalaHca TpyHTO -
BbIX MAacC Ha CKJ/IOHe, APEeHUPOBAHHIO MOA3EeMHLIX BOA 4 T.A.

1.5. lenecoobpasnocTe NpuMEHeHHsT CBAaWHLIX loOAep -
KUBAIOUIKX COOPYXEHHUH B Kax/JAOM KOHKPETHOM Clyddae yC-—
TAHaBMIMBAIOT HA OCHOBE pe3YILbTATOB TEXHHUHKO-3KOIOMHUYE-
CKOI'O COIIOCTAaBJICHUA BAPUAHTOB KOMIIIEKCOB MpPOTHUBO —
ONMOJI3HEBbIX MEpPONpPHATHI, BKJIIOUAsT YyCTPONCTRBO NOAOEPKMH-
BAIOIUIUX COOPYXKEHHWl pasnu4upix Tuilonp (mouopiune cre -
Hbl, 3eM/IdHble K KaMeHHbIe KOHTpOaHKeThi, KOUTphopciio -
ApeHaXxHble IIPOopesdu, KOHTPPopcHl ¥ Ap.), 4 TAaKKe BapH —
aHTOB pPACIOOXEeHUd Tpacchl aBTOMOOHIBHOII Aoporu 3 a
npenenamMy OMNOJI3HeBOr'O CKIIOHA: Tak, IpH 0OXONe OloN3 -
Hdg B INlaHe NpeAyCMAaTpPHBaeTrcs IepeHoc Tpacchl Ha yC -
TOHYHMBY 4HaCThb CKJIOHA, B NPOAOJABLHOM npoduic - yCcTpoit
CTBO TOHHEeNs WM sCTakadbl,

1.6. B 3aBHCUMOCTH OT XAapakTepa pculaeMoil 3anadu
M THIA& [OoNepeyHOTo npoduild 3eMIISIHOI'O IOJIOTHA aBTOMO-
OHNBHON NOpPOTH, Mepecekallleil OMOJI3HeBOH CKIIOH, CBaH -
Hple MOANEeDXUBAWOIMEe COOpPYXKeHHd Kiaccupuuupylor crne -
nyomuMm o6paszoM: BepxoBble, HaropHbie, OCeBhle MU HU30 -
Bole (puc.1). Hucopnie cBaiinvie LOAAepXHBAWOUIAE COOPY —
XEeHHd B CBOI Ooyepedb B 3aBUCHMOCTH OT YKIJIOH& AHEB -
HOH MOBEepPXHOCTH CKJ/OHA U BBLICOTHI HACHIIH I10ipa3AelsdioT
Ha MOAOTKOCHbIe ( tegn$ 1:3) u oTkocHbie ( Lexn> 1:3).

OceBrle cpaliHbie NOAAEPXKUBABOIIME COOpPYXKeHHda Haubo-
jlee nenecoobpaszHO NPHUMEHATh B TeX cay4adXx, Kornaa
OMOJIGHEeBble TVIMHHCThIE T'PYHThl XAPAaKTepU3yIoTCcd Hebolnb-
IMMHE yI'1aMH# BHYTpPEHHer'o TpeHHUd ‘fw I HU3KHMM cHenjiae -
HUEeM CW M MOT'YyT OBITHL OTHECEeHbl K KaTelOopHH I/lacTHu-~
HbIX TVIMHHUCTBHIX TPYHTOB.

1.7. OCHOBHBIMHM KOHCTPYKTHUBHBIMU 3JIeMeHTaMHu cpait ~
HbIX IONAepPXUBAIUUX COOPYXEeHHH 9BIdI0oTCH:



9l1eMEeHTHE MEeXaHHYeCKOI'0 CONpPOTHBIGHHYI OBHXEHH IO
ONO/N3HEeBLIX TPYHTOB B BHAe OypoHaGUBHEIX C B a H
( Dg=0.8 M) unu ceafi-ctonéos ( D> 0,8 M), pacnona-
raeMblX NONepeK OBHXEHHS OMNON3HA B ONHMH WM HECKOJb-
KO pAdOB MMM B WIAXMAaTHOM mopsiAke (3TH aneMeHTHl B
nanpHeillieM 6yneM HMeHOpaTh OypOHAOGMBHBLIMM CBAsMH);

Puc. 1. Cpaii-
Hble noanep —
JKHBaWIHe
COOPYX eHHud:
1 - BepxoBoe;
2 - HaTopHoeE;
3 - ocepoe;

4 - HH30BOE
OTKOCHOE€;

5 - HU30BOE
NMOOOTKOCHOEe




MOHOJ/IUTHASA Xeleaob6eTOHHad IJIUTA POCTBepkKa, 06b -
edMHd©OIlasd BepXHHe KOHUbI OypoHaGUBHEIX CBaii;

"opeBawmag” creHa (ANg BepXOBHIX HOAAEPXHBAIOW M X
COOpYXeHHit);

noanopHasa creHa (Ang BEepXOBBLIX M HHU3OBBIX OTKOCHBIX
NOAAEPXHUBAIKUX COOPYXKeHHil), ycTpaupaeMas Ha INUIHT e
pocTBepka KaK Ha OCHOBAaHHH.

1.8. B umengx moOBbILIEHHS TEXHUKO-3KOHOMHYECKOH a¢-
$GEeXTHBHOCTH (yHKUNOHMPOBAHMSA CBAadHBIX NOANEPXHBAK -
KX coOpyxeHuil (ypelMueHHe ydepxHBawileil crnocobHoOC-
TH, CHIXEHHe MaTepHallOeMKOCTH) ClleAyeT IPUMEeHATb MX
3aaHKepHBaHie TpPyHTOBBLIMH, NpPeABAPUTENLHO Halpgrae -
MbIMH aHKepaM#M B YpOBHE HH3a INIMTHI pocTBepka (3aaH-
KepeHHbie CBaiiHbie MOAdepXMBalomue coopyxenus) (puc.2).
[Ipu sToM Haubonee panHOHAIBLHOH dBIfGETCHd CXeMa pac -
MOJIOXEeHHUd cBail B ABa psiAa B lIaxMaTHOM IOpsOKe.

Puc. 2. 3aankepennoe
- cpaliHOe HOOdepXH -
~ pawllee COOpYXeHHe:
‘ ~- 1 - 6byponabusHbIe
cBau; 2 - IJATa pocT-
Bepka; 3 - BepxHu#
aHKep; é—”OHeBaIOIIIaH"'
i — CTeHa, - aHkKepHad

> Tdra; 6 — HWKHHA aH -
Z %

Kep

1.9. lpy HanuuuM B OMOJBHEBOM MM MOTEHUMKAAbLHO
ONOJI3HEBOM CKJIOHE BOAOHOCHBIX T'OPH3OHTOB CllelyeT OCy-
IWEeCTBAATE MEpPONPHATHA N[O APEeHHUPOBAHHUIO T'DYHTOBBIX BOA
(puc.38), ycTpaupas OpeHaXHble KOHCTPYKUHMM IIOO 3allHTOH
cpaifHbpIX MOAJEPXHKBAIOIUIUX COOPYXeEHMH.




1.10. Cpajiuble noanepxHuBalollMe COOPYXEHHd MPOSKTH-
py1OT, Kak npapuno, B ABe CTAaNNWU: TeXHUYECKMil TpPOEKT M
pabouue ueprexu. Ha aBapuiinblXx yyacTkax aBTOMOGHIbL —
HbIX HNOpPOT, rAe NpUMeHeHHe CBalHBIX MOANEpPXHBA IO KX
coopyxeHHu#l 06ycnopieRo HeOOXOOMMOCTBLIO OLICTPOTO [0 -
CTIXeHHSs MPOTHBOOIOA3HeBOoro sdpdpexra, Aonyckaercs npo-
eKTHpOBaHMe B OMAHY CTalMid c pa3paboTkoii Texnopabouye-
r'o HnpoexTa.

o)

Puc. 3. lpepaxnsie ycT-
poiicTpa NMOA 3aIMUTOH
CBaliHbIX NOAAEpPXHBAIO -
IHX COOPYXEeHH:
a - TpaHw #HEY OpeHax
C 3alloxeHHeM OHa
TpaHlien HUXe NOBEepX -
HOCTH CKOJIbXeHHd
ononsHg; 6 - To xe, B
YpOBHE NOBEPXHOCTH
CKOI'BXCHHUS OINOJI3HS;
B — I'OPU3OHTAIBLHbIH
tTpybuaTpiii (6ecTpan -
IWEHHbI) OpeHax;
1 - KOpeHHbIE HecMelae-
Mble MOpPOAEI; 2 — NOBEpX-
HOCTBb CKOJIbXKEHUS ONON3=
He; 3 - onmon3HeBo#l Mmac-
cuB; 4 - cpaiiHoe nopnep-
XHUBAOIlee COODPYXKEHHE;
- TpaHWeNlHbIX ApeHaxX;
6 - 3eMilgHOE TONOTHO;
7 - ropu3oHTAalbHAad T by G-
yaTaa ApeHa; 8 - TpybOua-
Tag ApeHa IS OTBOAA
FPYHTOBEIX BOM K3 TpaH -
welHOTo ApeHaxa




1.11. UHxeHepHble H3BICKAHHA HAa ONOJ3HEBBIX y4YacT -
Kax aBTOMOOGWIBHBIX OOPOT MOMXHBI BLIIONHATHCHA B COOT=—
BETCTBUH C IPHHATOH CTAAHAHOCTBLIO NPOEKTHPOBAHHA CO-—
rnacso CH 202-81 ”“O cocrase, nopsioke paspaboTkH, co-
I71aCOBAHUM H YTBEpPXAEHHH NpPOEKTHO-CMeTHON NOKyMeHTa-
LMK Ha CTPOHTENbLCTBO NpPeAlpHATHH, 30aHHH H COOpyXe -
auin” (M., 1982).

1.12. Bce pBuAbl HHXEHEPHBIX H3BLICKAHMI, HeoOxomMMbIX
oNig pa3paboTKH NpoeKTa CBAaiHBIX MOANEepXHBAIOIHX CO -
OpYXeHHu#, MO/IKHBEI OCYIIeCTBIATLCS B COCTaBe IPOEKTHO-
H3BICKATeNIbCKHX paboT Ha cTanku paspaboTKH TeXHHYeC —
KOT'O IIpoeKTa.

1.13. O6beM H cocTaB H3BICKATENbCKHX paboT onpene-
nAIOTCH TeXHHYeCKHM 3allaHMeM Ha HX NMpOH3BOACTBO, pas-
paboTaHHbIM NPOEKTHONH OpraHM3amdeil ¥ y4HTHIBAIOMHM MO~
NyHYeHHEe MaTepHalloB HHXEeHEepHLIX H3bICKaHHd B COOTBET -
cTBuu c TpebopaHuaMH "HMHCTPYKIHMH IO NIpoeKTHPOBAaHHIO
¥ CTPOMTENbCTBY IIPOTHBOONOJ3HEBLIX H IPOTHBOOGBANbHBIX
SamHUTHEIX coopyxeHmi” CH 519-79 (M., 1981) =u
CHull I1-17-77.

KpoMme Toro, TexHnyeckoe 3aflaHMe MNOJDKHO NpeAycMarT-
pHBaTh:

NOCTAHOBKY M NpOBeleHHe Feoneauyeckux (IO mMoBepx-
HOCTHBIM pellepaM) M HHKIMHOMETpHYeCKHX HabnioneHuit Ha
ONOJI3HEBOM CKIIOHEe B lleligX ONpedelleHHd CKOPOCTH CMe-
HIeHHd ONOJI3HA M HUKCAUHH ero NOBEepPXHOCTH CKOJILXEHHS;
IIOBEPXHOCTHbIE penepsl yCTaHABIHUBAKT B padBedOYHbBIX
IPOAONBLHEIX H TONEpeYHbLIX CTBOpax Ha ONOJ3HEeBOH H yC-
TOWYHMBBIX 4HaACTAX CKIOHA;

onpenelleHHe pPeOJIOTHYECKHX MoKasaTeiell ONoi3He B bl X
CPYHTOB: ONHTENBHOH NpPOYHOCTH Sw“'nopora nonayyec -
TH fl,;[m B KoopdHUIHEeHTa BA3KOCTH P.

1.14. Ilna npoBeleHHs HHKIHHOMETDHYECKHX Habawone -
HHi B Ka&XAOM pa3BedOYyHOM CTBOpe OONXHO GbITh o6opy -
OOBAHO He MeHee TpeX pa3BefOYHBIX CKBaXuH INy6uH o #,
KOTOpas He MeHee YeM Ha 5 M IpeBbillaeT Ti1yOuHy pac -
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HO/IOXEHNs HIKHUX KOHLUOB cBal, OTCUHTHIBAEMYIO OT IO-
BEPXHOCTH CKONbLXEHHs M NpHHMMaemylo pasro# (7+10)D.

1.15. [lepuonuyHOCTHL NpOBENeHHs TeONe3M4YEeCKHX U HH-
KITHHOMEeTPHYEeCKHX HaGniodeHul NO/MKHA COCTABIAThL He pe-
xe 1 pasa B 3 Mmec.

2. [lpoekTHpoBaHHe CBaiHLIX MOAAEPXKHBAIOLLHX
COOpY>KEHHH

2.1.0CHOBHbiE  MONOXEHHA

2.1.1. KOHCTPYKTHBHYIO CXeMy CBafiHOI'O NOANEpPXHUBAaio-
ero COOpYXeHMd cillelyeT Ha3HaYaThb B COOTBETCTBHH C
n.1.6 B 3aBHCHMOCTH OT PACHOJOXEHHd 3eMJISHOTO NOJIOT-
Ha aBTOMOOUILHON MNOpPOTH Ha ONON3HEBOM WIH NOTEHUH-
allbHO OMNOJI3HEeBOM CKJIOHE M THIa ero NollepeyHoro Hpo-
bung,

2.1.2. [lng BOCHpHATHS TOPH3OHTAIbLHLIX HArPY30K OT
OMOJI3HEBOI'0 [aBJ/IeHHd, a TaKXe BepPTHKAaIbHBIX Harpy 3ok
I U3THCAQIOLHX MOMEHTOB B IOANEPXHBAIOMUX COOPYXEHH —
aX CcliedyeT NpeAyCMAaTpHUBATL YCTPOHXCTBO BEPTHKAID H BI X
H Hak/IOHHBIX GypoHabmBHbIX cBai. [Tomumo GypoHaGuBH BI X
cBali, B Ka4eCTBEe OCHOBHBIX HECYWHX 3J1€eMEHTOB CBalHBIX
IOAOEPXKHUBAIOUWMUX COOPYXEHHH MOXHO NpHMeHdThL GypoHa -
GuMBHbIE CBaW C HCHONAL3OBAHMEM COGOpHBIX XKejle300eTOHHBIX
NpU3MATHYECKHX WM UWIMHAPHYECKHX 9JIeMEeHTOB 3aBOACKO-
r'o M3TOTOBJIEHHI.

[locle yCcTaHOBKM TaKkKX 3JIeMEHTOB B NnpoGypeHHEBI €
CKBaXHHbl M HX OObeAWHEHHd 3a30pbl MexXAy GOKOBH M H
NOBEPXHOCTAMH 2JIEMEHTOB M CTeHKaMH CKBAaXHHbl clefy -
eT 3aMollHATh LeMEeHTHO-NeCYaHblM PacTBOPOM.

[Ipr nacHayeHMH NHaMeTpa G6ypoHaGHBHEIX cBail B Moa-
AepxHUBAaOMEM COOPYXEHHMH HeOOGXONMMO OpPHEHTHPOBAThLCSH
Ha BO3MOXHO 6ONBWYI0 er'o BelHUYUHY.
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2.1.3. B apapmilHEIX CHTyalHMsaX, a TakXe NpPH 3axpel-
JICHHH ONOJI3Hell C Ue/lbi0 CHH3HTh CKOPOCTb HX CMEIleHHs
I H3TOTOB/IeHHS OypoHaGMBHEIX CBail NONyCKaeTcd IpH-
MEHdThb CTalnbHble TpyGbl AMAMEeTpPOM, COOTBETCTBYIO Ll UM
oMamMeTpy NpoOypeHHBIX CKBAXHH, KOTOpble B AanbHellmeM
MOr'yT GBITHL HCHOJIBL3OBAaHbL Kak XecTkag apMaTypa cpaii.

2.1.4. B nmonnepxuBaolliX COOPYXEHHAX C NIpHMEHEeHH-
eM OypouaGHBHBEIX CBail cilleflyeT IpedycMaTpHBATL XeCT -
KOe cOonpspKeHHMe MX C IUIMTOH pocTBepka. [Ipw aTom riy-
Guny 3alenku cpali B miIuTy pocTeepka N (cm) onpene-
agioT no dopmyinte

h= 15+ nd , (1)

roe h =20 - np¥ apMaType IepHOAHYeCKOTo npodung;
n =40 - npu riankoi apmarype;
o - OHameTp CTepxHa pabGouelt apMaTypel, GM.

2.1.5. KOHCTpyKLMIO IJIUT POCTBEPKOB BEPXOBBIX M NOM-
OTKOCHEIX NOANEpXKHUBAIOWHUX COOPYXEeHHH B Hendx cOokpa -
IWeHNd MaTepUanbHbIX K TPYNOBHIX 3aTpaT MOXHO Ha3Ha-
yaTh pemeryaroii (puc.4,a). [IpE 3TOM IIHUTEl MOTYT GBITH
BBLINOJIHEHBl KaK K3 COGOpPHOI'O, Tak M MOHO/IHATHOIO Xejle3o-
6eToHa, POCTBepkM OCeBhIX NOAAEPXKHBAIOIMMX COOPYXEeHHik
cieAyeT NpPOEKTHPOBATL B BHAe CIVIOWHON MIMUTHI C YTOJN-
IIeHUIMHE B MeCT&X CONPSXKEeHHH C BepXHMMH KOHUAMHK
ceait (cMm. puc.4,6).

2.1.6. Ina oSnuuopku "oneBaluUUX” cCTeH M3 MOHOJIHAT-
HOro 6eTOHa B BEPXOBBHIX NOMANEPXHUBAIOIINX COOPYXEHHd X
HaubGosiee uellecoobpa3dHo HCNONL3OBATHL COOpPHBIE Xele3o —
fGeToHHbIE INUIMTHI, fBAdOIMecd ONHOBPEMEHHO Hu onaiyO6ko#
npu ycrpoiicree “onesaomeit” crennt (puc.5). Hapyx H b M
NOBEepPXHOCTAM COOPHBIX OGNHIOBOYHBIX NJMT CllefyeT NpH-
naBaTk pasiuyHylo penbebHOoCTb H PakTypy HyTeM 3akial-
K4 B omnany6ky nepen GeTOHMPOBAHHEM COOTBETCTBYIOW H X
dopM HIE MENKONMCHEepCHBIX MAaTepHalloB.
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2.1.7. Ong usroromieHus GypoHaGHBHBIX cBall cienyer
npUMeHaTb GeTOH kilacca NMPOYHOCTH IIPH CXATHH HE HUXe
B 20, a nnga xene3o6eTOHHBIX POCTBEPKOB - TsXenbli Ge-
TOH XilacCca NPOYHOCTH NpH CxaTHH He HHxe B22,5. Ilpo-
eKTHYI0 MapKky 6eToHa 6ypoHaOHBHBIX CBaifi W pPOCTBEPKOB
IO MODPO3OCTOMNKOCTH M BOAONPOHHLUAEMOCTH cllelyeT Ha -
3HauUaThL HCXONd M3 KAMMATHYeCKHX YCIOBHH pailoHa CTpOW-
TelbCTBA KM TPYHTOBHIX YCJIOBHH 3KCIIyaTalHH MOAdepXHB-
BAamMUX COOPYXeHHH.

2.1.8. CocTae GeToHHON CMecCHM WIS H3roTOBleHHa Oy-
pOoHAOMBHBIX CBAH NPOEKTHPYIOT B- COOTBEeTCTBHH C
F'OCT 4795-68 u 'OCT 10268-80 Ha GeTOH T'HAPOTEXHH -
4YeCcKHi.

2.1.9. Ona npononvHO# apmarypsl 6yponabGuBHBIX CBail
clleAyeT HCIOIL3OBATh CTEPXHH NHaMeTpoM oT 18 no 28 mMm
M3 CTanu NepHooHyeckoro npodmig knaccos A-I1 m A-lil.

Hns ¥aroroenenus cHEpaseif, KOMbIEBLHIX XOMYTOB, Me-
Tenb-OTpaHUYUTeNledl NPUMEHdIOT apMaTypHY cTanb Iiali-
Koro npotuna u3 ctanu kinacca A-1. Paboune cTepxHm B
CeyeHHdX CBafl clleflyeT pacnojaraTb paBHOMEpPHO IO Bcel
OKPYXHOCTH, a B clyyadx (UKCHpPOBAQHHOTO HAaNpapl eHHUH
OIIO/I3HEBOT'O NaB/leHHs - A4CHMMETPHYHO, pa3Memas CTepi-
HUI B COOTBETCTBHM C PACYETOM.

2.1.10. PacyeTHple XapakTepHCTHKE MAaTepHAaloOB CBai
H pPOCTBEPKOB cllefyeT npuuumare no CHull 2.03.01-84
CHull 2.05.03-84.

2.1.11. lnga sHanparaeMo#l apMaTypbl aHKepHLIX TAT B
3aaHKepEeHHBIX NOANEPXHBAIOIKX COOPYXEHHaX CilelyeT Mph-
MEHSITb CTailb MApoK B COOTBETCTBHH C TpeGOBaHMaMH
CHull 2.05.03-84, "TexnH4eCKHMHK YKa3aHHAMH [O NpHUMe-
HEHHMIO CTalbHBIX KaQHATOB VIS apMHpPOBaHHA MpedBAapHTelb~
HO HAanpsKEeHHBIX KOHCTPYKIHMH Xene3obGeTOHHbIX MOCTO B
BCH 71-70 # “"TexHHYeCKMMH YKA3QHHGMHE IO NpPOEKTHpPO —
BaHMIO, H3TOTOBIIEHMIO M MOHTAXY COCTaBHBIX IO AJHHE
MOCTOBBIX Xene300eToHHEIX KOHCTpykuu#t” BCH 98-74.
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2.1.12. IIpoyHOCTHL NpH CXATHUM HHBENUPYEMOTO pacT -
BOpa /s M3TOTOBJEHHS HMXKHEI'o aHKkepa B 3aaHKepeHHbIX
NoAdEepXUBAIKX COOPYXEHHAX NO/MKHA ObITh B 7-CYTO4 -
HoM BO3pacTe He MeHee 2-104 k[la, B 28-cyTOYHOM - He
Mmenee 3-104 xIla. Mapka pacTBopa Mo MOpPO30OCTOMKOC T M
OOMXHA Ha3HadaTbCd He Hmxe Mp3b0, a mo soponpoHn-
naeMocTHu ~ He HHxe B-8 no 'OCT 12730.5-84.

2.1.18. TonmuHy 3aWMTHOTO C/Os B CBasX A; CHAedyer
HadHavaTh; Kak npapuno, 10 cM. MuHUMalbHO pomycTuMas
peMiynHa Oy=5cMm.

2.1.14. PacuyeT cBailHBIX NOAAEPXHBAOIIAX COOPYXEHHI
clefyeT NpPOM3BOMAWTHL HO NpefelbHBIM COCTOAHMAM ABY X
rpynmni.

K nepmoil rpymnmne oTHOCATCH:

MPOYHOCTL TI'PYHTA ONOJI3HEBOTO MacCHBA H KOPEeHH bl X
mopoa;

MIPOYHOCThL M YCTOHYMBOCTBL TpPyHT4, OKpyXamwlero sa-
OellaHHYI0 4acTh CBaM;

NpOYHOCTE KOHCTPYKLUHMI cBaih ¥ cpalHbiX POCTBEPKOB.

Bropas rpynna sxiouaer:

nepeMemenus cpaif (ropH3OHTaNnLHbBIE A, u yraer no-
BOpOTAa TONOBH CBall Y ) OT NelCTBHA BepPTHKANLHLIX H I'O-
PH3OHTANbHBIX HAI'PDY30K ¥ MOMEHTOB;

obpaszoBaHne WIH pacCKpbITHEe TPELIMH B 3JEeMeHTax xe-
Nn1e306eTOHHBIX KOHCTPYKHMH CBAWHBIX HNOOAEDXHBAKIHUX CO-
OpPYXKEeHHi,;

CMellleHHe OIIOJI3HEBbIX T'PYHTOB OTHOCHTENBLHO MOANep~
KHBAOUEro COOpyXeHHs B TOPU3OHTAILHOH NJIOCKOCTH,
pasBHBawpllleecsi BO BpPeMEHH.

2.1.15. Pacuer koucTpyxuuu cpaif M NIHTHl pOCTBEpKa
110 NPOYHOCTH CllellyeT IPOH3BOAHTH B COOTBETCTBHH C Tpe-
6osaunamu CHull 2.03.01-84 u CHull 2.05.03-84, a Tak -
xe Pykosomcrsa /1/.

2.1.16. lpu pacyeTe MIKThI POCTBEPKAa Ha NpPONaBIUBa
HHe HanpaxeHHe B GeTOHe INIUTHI OT [AAaBJIEHHd, Nepelapae-
MOT'0 TOPUOM CBau, He OOIDKHO NpeBBIIATH 60Nlee yem Ha
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30% pacyeTHOe conpoTHUB/IeHHe GeTOHa IVIMTBI OCEBO M ¥y
cxaTtuio. B nporuBHOM ciydae HaA TOPUOM KaxNoi cpawu
clleiyeT ykKJaAblBaTh OAHY WIN ABe CETKHM H3 CTEepXKH e i
knacca A-Il nmamerpom 12 MM,

2.1.17. lpoexkTupopanue MOANOPHBIX H “OOeBalo Wl H X"
CTEeH M3 MOHOJMTHOTC 6GeToHa HIH Xelle3o6eTOHA, BXONH -
IIMX B COCTAB KOHCTPYKIHH NOAAEepKHBAKUIEI'O COOpyXe -
HHUd, IPOU3BOAAT B COOTBETCTBHUHM C CYHIECTBYIOLIMMH HOpP~
MaMH IPOEeKTHpPOBAHHUL.

2.1.18. BHemnue ycunug Ana pacdera “ofdepawul ¥ X ”
CTeH, BXOAdIIMX B COCTAB BEPXOBBLIX NOAAEpXHBAaKUIKX CO-
OpYyXeHHil, cliedyeT OmpeAendTh Kak AKTHBHOe NaBlleHHU e
I'pyHTa, HailileHHOe Mg YCIOBHH INIOCKOH 3amayH, C MOHU-
xaounm kosbpuumentom K', 3aBHCHIIMM OT BEIHYHMHBI OT-
HOIIeH M

A:bﬁi—_]}i ) (2)

on
roe @, ,- PacCTOsiHHe MexOy OCsMHU CBalf, ompenense -
¥ Moe mo dopmyne (381), Mm;
Hyp- MOLIHOCTB ONON3HEBOTO CNOS B MecTe ycTa -

HOBKH noapepxupawuero COOpyXeHHd, M.

IMpu A =0,1 nonmxalomuit kosbduunent K'=0,35, npu A=
=Q,5 K'=0,75. na npoMexyTOuHbIX 3HaueHuii A mnouu-
xawouuil koadpdHuMenT crneayeT NPUHUMATHL IO HHTepHolnd -
HUH,

2.1.19. llocne pacuera nonaepxHuBaKIUEr0 COOPYXEHHI
B COOTBeTCTBHHM C n.2.3.1 NpoBOOAT NPOBEpKY YCTOHUHUBO-—
CTH CKJIOHA IIO npennonar‘aemoﬁ MMOBEpPXHOCTH CKOJILXKCHUA,
NPOXONdilell Yepe3d HWXHUE KOHUbI cBai, B COOTBETCTBUH C
peKOMeHOaUusIMH N[O OUeHKe YCTOWYHBOCTH ckioua (cam.non-
pasn. 2.2).

[Tpu »sroM B KauecTpe NpellloNaracMoil HOBepPXHOC T H
CKOJILKEHUA MOPYT ObIThL pPacCMOTPeHLl TpauHlbl Hallllac =
TOBAHUIT COpHbIX [MOPOJA, CHATALHUX CKIOH,
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2.1.20, lpr paspaboTke KOHCTPYKTHBHOR cXeMBbl non-
NepXHKBaOmero COOPYXEHHs pasdMephl IUNIHTHl POCTBEpKAa B
MiaHe HA3HAYaT B 34BHCHMOCTH OT 00ero KOMHYeCT B a
cBafi H eoOMeTpHueCKOl CXxeMbl HX pa3MelleHHs B IlaHe,
NpUHEMAasg pacCTOsiHMe OT Kpad IUTH OO0 HapyxHOH rpa-
HEH cBaM He MeHee 25 cM. BricoTa NIHKTH POCTBEpKa [0/~
Ha o6GeclleynBaTh BOSMOXHOCTBb XECTKOH 3adellkH BepXHHX
KOHUOB cpail, OHa onpenensercs PacuYeTOM, HO NONX H a
6uiTe He MeHee 40 cMm.

2.1.21. Mo paspaGoTaHHON KOHCTPYKTMBHOH cxeme mpo-
H3BOAAT pacyeT CBAWHBIX NONNEPXHBAOUIHX COOPYXeHHH mo
NpefenbHBIM COCTOSHMAM Neppofi I'DyNnel Ha oco6oe coye-
TaHHe HAarpy30kK, BKIl4aomee:

NocTosiHHbIe Harpy3k# (co6CTBEeHHbI BEC KOHCTpPYKIHH
M TpPYHTa Ha ee alieMeHTax);

BpEeMeHNbIe MOABMXHLIE BepTHKAaNbHble Harpyskn (apro-
MOBUNBLHAg K KOlecHad);

pacyeTHOe ONOJI3HeBOe NAaBlIeHHe;

CceficMHYyeCKHe HArpYy3KH.

2.1.22, CeitcMHYecKkHe HAarpy3kH cllelyeT YYHTLIBATH
nyTeM MONpPABKH K MAacce BhIAENeHHBIX TPYHTOBBIX GIOKOB
¢ noMoubilo kosbpHUUeHTA AMHAMHEYECKOA CeACMHYHOCTH
My BelHuKHA KOTOPOTO 34aBHCHT OT pacyeTHON ceficMuu-
HOCTH paloHa NPOeKTHPOBAHH4.

KpoMe Toro, npu nposedeHHd NpPOBEpPKH yCTOHNYHBOCTH
rpyHTa, OKPYyXawilero 3anellaHHYIO 4acTb CBaH, 3HAYeHUd
PacyeTHOr 0 yrila BHYyTPeHHero TPEeHHs KODEeHHhIX nopon
ao/xHb! GbiTh YMEHbWEHH ANId pacyeTHON CeHCMMYHOCT H,
papHolt 7 Gannam, ma 2°, 8 Gannam ~ Ha 49; 9 Gamnam -
Ha 70.

2.1.28. Pacuer cpaillHbIX NONAepXHUBAOWHX COOPYXKEHHH
0 BTOpPO#t rpynie NpedelbHLIX COCTOAHHA NMPOU3BOASAT Ha
OCHOBHBIE COYeTaHHs Harpysok c koadhdbHuMeHTaMM nepe -
TPY3KH, DaBHBIME ENHHHINEe.

2.1.24, CpaliHble noanepXuBaoiNe COOPYXeHHs C XecC1l
XO# niATO# MOXHO pACCHHTHIBATBL IO MNIOCKOK cXeme, KO -
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TOPY0 HOJIyHaloT NpOeLHPOBAHWEM COOPYXEeHMd Ha IoCc -
KOCTb NelcTBHA ONON3HeBOTO NabieHHMs (mnockas pama).
[Ipr sToM mUpHHA TPY30BOM [MIOMAAM NPHHAMAETCHd pas-
HOH pacCcTOAHHIO MexAy OocaMH cBall B pany.

2.2. OueHka YyCTORYHBOCTH CKJIOHOB
W onpelefeHHe BEJHUHHB OMOJ3HEBOro AaBAEHHS

2.2.1. Ounenka ycToilynpocTH ckiioHa (oTkoca), a Tak-
Xe 3eMIgHOTO MOJOTHA Ha CKJIIOHE WIN B €T0 cpele OO~
Ha BKIOYaTh: BLIOOpP pacyeTHHIX CTBOPOB; COCTABNEHHE
pacueTHOR CXeMbl; ONpenelleHHe pacyYeTHbiX mapaMeTpo B
TpyHTOB (OMON3HEBHIX WM MOKPOBHEIX, B 30HE KOHTaAKTa
HX C HecMellaeMbIMH TpyHTaMH, HeCMellaeMblX TI'PYHTOB);
BboIGOp MeTOlda pacdeTa B COOTBETCTBHH C 3apHKCHPOBAH —
HbIM H/IM NpefIojaraeMblM MeXaHHu3MOM OIIOJI3HY; BBIIOI —
HeHHe pacHYeTOB HO NepBOi Ipylnlle NpedellbHbIX COCTOAHHI;
peooTHYeCKHil aHalu3 B paMkKax pacueTHoro (npeanona -
raeMoro) wiu 3apMKCUpPOBAHHOT'O OMOJI3HEBOT'C MeXaHH3Ma;
onpedelleHde ONOI3HEBOTO NAABIEHHd, IIOCTPOEHHE S5 N 10 P
[NaBlieH¥s ANg KaXOOro pacyeTHOro ceyeHHs (puc.B, a, 6),
a Takxe PponTanveLXx sniop (puc.6,B).

2.2.2. PacyeTHbie cTBOpPLl HeOGXOOHMO BLICHpATL B Npe-
nenax coepbl B3AUMOAEHCTBHA ONON3HeBON MAM NOTEHUH -
alLHO ONONI3HEBOH TEpPHTOPHM C Tpaccoifi aBTOMOOGHALHO i
OOpOT'H HA OCHOBE AaHAa/lHM3a Pe3ylbTaTOB HHXEeHEePHO-IeOosio-
THYeCKHX U3BICKAHUH, B TOM YHCJ/le M CTAUHOHApHBIX Ha-
GitioneHHi.

Hanpapnesde OCHOBHOT'O pacYeTHO'O CTBOPa Ha ydacT-
KaX ONON3HEBBIX CKJ/OHOB HOJ/IXHO COBHAAaTb C TVIABH BI M
HalpabBlleHHeM YCTAHOBJIEHHOT'O WIH NpPOTHOZHUPYEMOTO [OBM-
XKEeHHS OIMOJ3HH IO JMHHUM CaMbIX HH3KHX THUICOMeTpHYec -
KHX OTMEeTOK JI0Xa omnonaHg. Ha xpymHbIX OnON3HeBbIX yua-
CTKax pacdeTHbIe CTBOpPLl HAMEYAlOT IO HEeCKOJNLKHMM Ha -
npapleHHUsiM, Y4YHThiBAs BO3MOXHOCTb M3MEHEHHa YCIlOBH i

17



HX ycToliyMpocTH ¥ cTaluii PA3BHTHA K Hadalny CTpPOUTelb
CTBA& aBTOMOOGH/ILHO# AOPOTHM.

Ha yuacTkax ck/loHOB, T'le ONMOJ3HH He 3adHKCHpoBa -
Hbl, HO MX BEpOSTHOCTL OBGYCNOBIlIeHa CTPOHTENbLCTBOM aB~
TOMOGH/IBHON! NOpOrHW, pacdeTHLIe CTBOPLI Ha3Ha4alT Ha
OCHOBE TreoMOpdONIOTHYECKOI'O aHANK3a y4acTKa CKIIOHAa, e~
pecekaeMoro Tpaccoi# AOpPOrH,

PacyeTHble CTBOPH HeOGXORMMO NpeAdycMaTpHBaATh BO
BCeX BapHaHTax o6xona OMON3HE TPpacCoi aBTOMOGHILHO K
[OPOTH.,

a) !

Puc.8.Ilocrpoenne
dpOHTANLHON 3MIOPHL
OIIOJI3HEeBOT'O NaBile~
HM4: a ~ cXeMa pac-
YeTHBIX CTBOPOB;
— SNIOLbl AaBJeHU
E4»E9, Es cooTmer
CTBEHRO B pacHeTHBIX
4 4 crpopax 1-1; 2-2;
3-8; B - dpoHTanbHAgA
anppa (—— ~ haKTH -~
yecKas;~~ -~ ~IpuUBeleH-
Haﬂs(; ~4 - IIPOEeKTHO®
4 MOJIOXXEeHHEe OCH BEepXo-—
BOT'O psfla cBail non-
AepXHBAIOUWEro coopy-
£apy KeHMs; B - mupHHA
ONOJ3Nd IO NONepedKH-
¢ Ky 4-4; B“B,. 3 ~
IIHPHHBE! 30H OeHCTBHA

& 4 CooTBETCTBeHHO pac -
Eony YETHBIX CTBOPOB ]-1:

£ 4 2-2; 3—&5011‘ ,Eona,Eon;'
’____,.—-sﬂﬂ:ﬂ:um]:u:nf[ OMnoJI3Hepoe naanennei 1?

ary PACYETHLIX CTBOpax l-l;

8) 5 PRabd P P '
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&
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2.2.3. Ha ocnoBe BHIGOpaHHBLIX pacUYeTHLIX CTBOPOB H
aHallu3a HHXEHePHO-TeO/IOTHYeCKHX pPaspe3osB MO UX Ha -
IpaBleHdsiM COCTAaB/gI0T PACYETHBLIe CXeMbl M/g KaxAo T o
pacieTHOTO CeYeHHs CKJIOHA.

PaspabareiBaTe pacdyeTHbl®€ cXeMbl HEOGXOOHMO TaKHM
o6pa3omM, uTO6bl OHM HauGollee pealbHO OTpaxanud dakTu-
YeCKOe COCTOSHME YCTOWYHMBOCTH cknona (oTkoca), a Tak-
Xe H3MEeHeHHd, KOTOpble BO3MOXHBI B NepHoA CTpPOHUTENbL-
cTBa OOPOTH M COOPYXEHUd CBalHbIX KOHCTpPYKIHIA,

Ha ocHOBe comnocTarBneHMs peallbHbIX NPHYUH U GakTO -
poB, HNPUBONSAINHMX K OGpa3oBaHMI0 ONOJ3HeH, yCTaHaplUBa~
0T CTeNeHb TOYHOCTH M HAAeXKHOCTH NPHHHMAEMBIX pac —
YeTHEIX CXEM,

2.2.4. [na paspaGoTky pacyeTHOH CXeMbl B KaX [ O M
paspe3e BBIAENAIOT I'eONOTHYECKHE JIeMEeHThl, KOTOpble aB-
NFI0TCH ONpedelSOIMMHE B YyCTOHYMBOCTH Y4YacTKa CKJIOHA
(orkoca Briemku). [lpw nanpHeliweM aHanuse HeoBGXOOMMO
HCIIONIBL30BATEL TE HHXEHEepPHO-TeONIOTHYeCKHe pas3pesbl, KO-
TOopble ABAFIOTCH ONpelesioliHMH B YCTOHYUBOCTH BC ero
CK/IOHa HWIH OTKOCa BbIeMKH, a Takxe B Hauboibiueil cre-
HeHH OTBeqyalT 3adHKCHPOBAHHOMY WIH [IPOTHO3HPYEMOMY
MexaHU3MYy OIIOJI3Hg NPY CaMOM HebnaronmpHATHOM couYeTa-
HUM CHIOBLIX GAaKTOpPOB M Nokasareneit Pusauko-mMexaHuyec-
KKX CBOWCTB I'PYHTOB.

B uHXeHepHO-I'eOJIOTHYECKHX pa3pe3ax HeobXOoNHMMO yc-
TAQHOBUTL 30HBI, & KOTOPBLIX [NPEBANHPYOWYID pOJIbL MOTYT
urpaTh PeOJIONHYeCKHEe MPOIEeCCHI.

[nga ononsHeil, MeXaHU3M KOTOpHIX OGYCNOBIEH BA3KO-
mlacTH4YeCKHM THIOM OedopManuii, B pacyeTHOH cCXxeMe
cnefyeT oTOGpasuThb BCe HEOGXOAMMbIE AAHHbIE OTHOCHT ellb-
HO CKOpPOCTH M Nedpopmaudii CMelleHHs, B YaCTHOCTH NaH -
Hble CTANNOHAapHBIX Habmionenui. 30HY BS3KHXx NedopMaumuii
M [O/I0XeHHe NMOBEepXHOCTH cMmewleHHs (B cnyuae 3aduxcH-
pPOBAHHBIX ONOJNI3HEH ) peKOMeHAOYeTCd yCTaHAaBlIHBATh, K 4K
npaBWiio, IO peayilbTarTaM HHKIHHOMETpPHYeCcKUXx Habnone -
auit. JepopMaunn cmelmeHus H306paxaloT Ha pacyeTH o #
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cxeMe, a pes3ynbTaThl AaHalu3a IPUBOAST B MOACHUTE!b—~
HOM TeKcCTe.

2.2.5. I'paduueckyro yacTb pacueTHOH cxeMpl BbIUEPYH-
BalT HA CXeMAaTH3HPOBAHHOM HHXEHepPHO~T'eo/IOTHYeC K OM
paspese CKJIOHAa C YKazanneMm pacIriOlIOXKEeHUdgd Ha HeM 50288
B ero cpele 3eMIIgHOTO NOJIOTHA aBTOMOGuUnpbHON MNOpPOTH.
Ha pacudernoli cxeme HOMmXHBI OLITH MOKA3AHBI:

NpOTHO3MpPyeMble MakCHManbHble YPOBHM HOA3 €M H bl X
BOA M HX HAaOpHl;

bakTUdeckue M Haubojee BEpOdTHLIE NOBEPXHOCTH CMe-
LeHds, IO KOTOPBIM IlIpeanonaraeTrcs npopefdeHHe pacye -
TOB;

[OJI0XeH¥e NOBepXHOCTEH CMelleHHss B 30HAX OTpPHIBA M
BHINOpPA OMOJIBGHEBOI'0 T'PYHTA;

Harpy3kH, BO3HHMKAKUHKE B Pe3ylbTaTe CTPOUTENBLCT B a
MHXEeHEePHLIX COODYXEeHMHl Ha CKIOHe, W lpexde BCEro OT
aBTOMOGHIBLHON MOpOTrH;

IIPOEKTHOE pelieHHe N0 H3MEeHeHHIo penbveda ckiona;

NPOEKTHOE OuepTaHMe OTKOCOB 3eMIISHOTO IIOIOTHA.

2.2.6. [logcHHTenbHBIK TEKCT K pacyeTHO# txeMe OOJ-
XeH collepkXaTb OGOCHOBaHHEe NO ee HA3HA4YeHHIO; DPEeKOMEeH
ayemei# Meroa (umnm MeTonrl) pacyeTa yCTONYMBOCTH; pao-
YyeTHbIE 3HAYEHMd NoKazaTelledl PUSHKO-M eXAHHYECKHX
CBOHCTB T'pyHTOB (IOKPOBHEIX HIM ONOJ3HEBHIX, HeCMellae
MBbIX, B 30He HX KOHTaKTa Mexay coboil, 3aeMagHOTO NHO -
NOTHA HacbmMel M BHIEMOK) C YYE€TOM HMX H3MEHEHHg MO N
po3neficTBHEM paanRyHbiXx GakTopoB, M HpexAde BcC er o
BIAXHOCTH, B NOSCHHTE/NILHOM TEKCTe CllelyeT TaKkxe H3-
JIOXHTbh pacyeT YCTOWYHBOCTH, pPe3YyNLTATHl Olpedell ¢HHE I
BENHYHHL ONOJIBHEBOI'O AABIEHHS B KaXAOM pPaCYeTHOM Ce
YeHHH, 0aTh HHXEHEepHO-TeOJIOTHYEeCKH} M peOsiormyec K M i
aHANIA3H.

2.2.7. OueHka ycTOHYMBOCTH CK/IOHOB (OTKOCOB) HIHM
reOTeXHHYEeCKHX CHCTEeM CKIOH - 3eMiigdHOe MOJIOTHO OCYy -
IeCTR/IsSeTcHd [0 NpefelbHLIM CYMMApHLIM YCHIHIM B pam-
KAX MEexXaHH3Ma ONOJI3HE THIAa “CKOJILXEHHe” WIH YBhIAAB-
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nupanue”, lpu 2TOM npeamonaraeTrcs, YTO NOBEPXHOCThb
CMelleHUsS MOXeT OpITh INIOCKOH, KPYyroBoil MIM KOMOHHU-
pOBaHHOH.

BoaMoOXHbI ABa BapHaHTa pacHYeTHBbIX CXeM, KOTO phle
COOTBETCTBYIOT HAIHYMIO:

1 - 3abHKCHPOBAHHON# IOBEPXHOCTH HIM 3 O H bl
CMellleHHg, KOTfla yXe eCTh ONOI3HM B CckKJoHax (oTkocax):

Il - npennonaraeMoit mnoBepxHOCTH (MOBepXHOC ~
Tell) MNM B0HBI CMeIleHHs, OPMEHTUPOBOYHO YCTAHOBJIEH -
HOM HAa OCHOBe aHalu3a HHXEeHepHO-TeOJOHYeCKOr'o pas -
pesa M noKaasarejeil PUBHKO-MEeXaHUYECKHX CBOHWCTB TpPyL-
TOB Ha KOHTAKTe IMOKPOBHBIX OTJIOXEHHH! ¥ KOPEHHBIX IO -
pod, a TakxXe B lpefenax MOCIedHHUX.

2.2.8. [lpn oueHKe yCTOHYHBOCTH CKIOHOB (OTKOCOB )
WIY COOTBETCTBYIOUUX TeOTeXHHYECKHX CHCTEM CKJIOH -
3eMJIgHOe NOJIOTHO HpH HalH4YUK 3aQUKCUPOBAHHOH NOBEpPX-
HOCTH CMeIleHUd clledyeT BbideNdThb ABa cllydas:

IIepBbId — ONOJI3HEBOH CKJIIOH B ero NHNpUpPOAHOM COCTOg-
HUM ABIFeTCd CTaOHIU3HUPOBAaAHHLIM, T.e. OH HCUYEp -
Iajn 3amnackl CBOell 3HEepr¥H B KOHKPETHHLIX YCJIOBHEX IIPO -
ABJIeHUs OIIOJIZHEBOT'O MeXaHH3MAa; CKOPOCTHL CMEMmMeHHud
paBHa HyIIO;

BTOpPOii — ONOJIBHEBOH CKIOH dBJgeTcd HecTabuI U~
3HPOBAHHLIM, T.e. HAa CK/IOHE MMEIOTCH OIMNOJI3HEeBLIE NOM-
BHXKW, Pa3BHBAKOHIMECHd BO BPeMeHH; CKOPOCTB CMelleHHusd
BbIIIE HyNd.

2.2.9., MeTonuka OUeHKH YCTOHYMBOCTH CKJ/IOHOB H I'eO—~
TexHHYEeCKHUX CHUCTEeM CKIIOH - 3eMJidHOe MOJIOTHO C 3abuk-
CHPOBAHHLIM OIOJ3HEeBLIM MexaHuamMom (mepsbiit cryyai |1
BapHaHTa pacyeTHO# CXeMbl) 3akK/lodaeTcd B CHeNyIo Ll e M.
Ha ocHoBe aHalu3za HHXEHEPHO-T'EOJIOTHYECKUX M TeoMOp -
donoruyecknx yCHOBHi B PaA3BUTHH MEXaHH3Ma OIOJI3HA yC-
TaHaBNUBAIOT OCHOBHbIe (aAKTOpPHI, KOTOpbie MOTNIH Obl CIO-
cobcTBOBaTh OOpPA30BAHMIO OINOJI3HA Ha KOHKPETHOM YydacT-
Ke ckiaoHa. K YHcily OCHOBHBIX GAKTOPOB OTHOCATCH IIPEeX~—
0e Bcero Te, BO3AeHCTBHE KOTODPLIX MPUBOAHUT K CHUXEHHIO
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IPOYHOCTH I'PYHTA B 30HE WIHM Ha MOBEPXHOCTH CMEIICHHd,
YBEIHYEHHIO CABHTAOIAX ¥ YMEHBLUIECHKIO YAepXHBalo Il ¥ X
cwi,

Ona onpenenenms ycnoeuit (B kagecTBEHHOM Bnipaxe-
HMH), KOTOphLIE CIOCOBCTBYIOT IepexOody CK/IoHa B OIOJ3 —
HeBOH, ycTaHapnupawoT (nmocienopaTenbHO) SABHCHMOCT b
H3MeHeHHg KosbPHHHeHTa 3anaca YCTOHYMBOCTH CKaAOHa K
OT ONHOTO M3 BLIIBIEHHBIX PAKTOPOB a;, T.e. K=-f(a~‘), H
HaXOMAT KPHTHYECKHe 3HaveHMs Q;,npu koropeix K =1.C
YyYeTOM pealbHO BO3MOXHBIX 3HaueHu#i dakTopa G, TpH
K =1 onpenensior aHaueHHe ONON3HEBOI'O NAaB/IEHHS B KaX-
AOM pACYEeTHOM CeYeHHH CK/IOHa H CTpOodT anmopy. AHalo-
THYHEIM O06pasOM BHIIOJHLIOT NMOCTPOEHHE SIIOPHI ONON3HEe-
BOI'O [ABIEHHUd C YYETOM HOBEIX YC/IOBHH H (akTOpOB, KO-
TOpbie MOI'YyT AKTHBH3HMPOBATHL CYyIleCTBYyOLWMi, HO B pac -
YeTHBIH NepHoA crabunmampoBaBmpiica omnonseHb. CpaBHH -~
Bag [Be 3MIOpHl, NONYyYaloT KPHTHYECKHe 3HAYEHHH ONON3 -
HeBOr'0 NAaB/IeHHg B ONACHOM CeYeHHH NPH yCJIOBHUHM AKTH -
BH3AUHMH ONMONA3HsA Ha CKIIOHEe.

KonkpeTHbIME dakTOopamMu O, BIAMIOIEMH Ha ycToHum-
BOCTBb CK/IOHAQ, SBJISIOTCH: yBelIHYeHHe BJIaXHOCTH B 30HE
MOBEPXHOCTHM CMELIeHHsi, H3MeHeHHe ypOBHel NOA3eM HBHIX
pol, abpasWag MIH 3PO3Ms B IIACCHUBHO} YacTH CKI/IOHA U U3~
MeHeHHe #X 6a3uca BO BpeMeHH, NoApe3Ka CKIOHA yCT -
POHCTBOM BBLIEMKH, PACIIOJIOXEHHE HACHLIIH Ha CKIOHe.

2.2.10. Tlpu omeHke YCTOHYHBOCTH CKJIOHOB B paMK ax
nepeoro ciyuas 1 BapHaHTa pacyeTHO# CXeMbl B KadecT -
BE pacuUeTHBbIX NOKa3aTejedl UCNONL3YIOT 3HAUEHUE napa -
MeTpOB MpPOYHOCTH: Yol BHYTPeHHero rtpenus Y, ¥ cuen-
nenne [, - Ans omonsneBbix (NOKPOBHBIX) T'PYHTOB H KO
penHsix (ycToltquBEIX) mopon; ‘fwn cLelileHEe CBISHOCTH
£, - Ong KOHTAKTA C YCTOAYMBEIMH TDYHTAMH WIH B 30 —
He 3adHKCHPOBAHHOI'O CMeIleHH4.

2.2.11. MeTonnKa BHIMOJHEHHs OMEHOYHBIX PACYETOB AV
BTOpOro ciy4ag 1 BapHaHTa pacyeTHON CXeMbl BKIOY aeT
onpeneneHHe:

22



yCIOBHii TPOSBIEHHS MAKCHMA/IbHbIX ONO/SHEBLIX NOABHXEK
C MaAKCHMAIIbHOH CKOPOCTBIO;

ycnopuii BpeMeHHOH cTabunu3auuu ONOJI3HS Ha CKIIOHe;

POJI¥ PeOo/IOTHYEeCKHMX IpPOllecCOB B NpPOSBIEHUH OMNOM3 -
HeBLIX MONBHXEK X YCHIOBHH HMX peanu3auuu.

Ecnu Ha OocHOBe HHXEHEePHO-TeONOTHYeCKOro aHA/Iu3 a
(c yyerom ZAeiicTeylomux (akTOpOB) yCTaHOBIeHa IpeBa -
nupymoomas pollb PeONOrHMYEeCKHX INpPOLECCOB B ONOA3HEB bl X
MOABMXKAX, TO CllefiyeT OINpedellHTh XapakTep H3MeHeHHUs
BeIMyuHbl KOadbuuMenTa BA3KOCTH } (Ma-c) wa nosepxHO-
CTH WIHM B 30He CMeIleHHa OT CKOPOCTH CMeUIeHHd IO Clle-
ayomuM ¢opMyniam:

oIS yciloBHH IJIOCKOCTHO# Moi3ydecTH

- ¥ u‘,,w,,(atr{roc—cooouq ) -
2 (4]

(3)

W1 yCHOBHE MOJA3Y4YeCTH B 30HE d," MexOy MNOKpOB -
HBIMH I'PYHTaM¥ ¥ HecMellaiol¥MHCd HOpoAaMu

9= Yo Mo gp (3N & — cO3o 1 Y,) d, (a)
2 0
roe yw- yaenbHeIl BeC ONON3HEBOTO rpyHTa, H/M3;
H CcpenHsgs MOIIHOCTBL CJ0s NMOKPOBHBIX (omnonsne

BBIX) T'PYHTOB, M;

CpelHMA YK/IOH NOBEPXHOCTH CMeIlleHMs, T'pan;

A -
tg‘fw— K030DUIMEeHT TpeHUd Ha NOBEPXHOCTH WIH B 30-
He CMeIleHHd;
%
d’n

- CKOpPOCTh CMeEleHHd NMOPOA Ha HOBEPXHOCTH
OMOJIBHEBOr'0 CKJIOHA, M/C;

-~ 30HA NOJIBY4YEeCTH MeXAy NOKROBHBIMH TI'DyHTAa-
MH H HecMellalouuMHCd IOpodaMH, M,

[lo nony4yenHo#t B naBOpaTOpPHBIX YyCIOBMAX 3aBHCHMOC —
TH ?=f(W‘) (roe W - BlIaxHOCTL Ha NMOBEPXHOCTH WIH B
30He CMEeleHHUsi) yCTaHAaBIMBAIOT, KAKOMY 3HAYEHUIO BIaX-
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HOCTHK NpH PakTHHecKOfi CKOPOCTH CMeIEeHHs COOTBETCTBY~
eT 3HayeHHe KOspbUUHMEeHTa BA3KOCTH, pACCYHTaHHOE N0
dopmynam (8) u (4).

OuneHKy yCTOWYHBOCTH OIOJI3HEBOT'O CKJIOHA, Olpeneie-
HMEe BENHYHMHBLI ONOJI3HEBOI'O [aBleHUd H NOCTPOeHHe eTro
anopel B NpefdelbHOM COCTOSHHH BLINOJIHAKT HA MOMEHT
BpeMeHH, KOT[a CKOPOCTh CMEUleHHs AOCTHUIHET MHUHUMA/L
HpIX 3HaueHHH. B KayeCTBe PaACHUETHBIX XapakTepHCTHK
NPOYHOCTH T'PYHT& HCIONBL3YIT YyrOil BHYTPEHHEro TpEeHHd
U clellleHHe CBA3HOCTH HpH pacyeTHOH BIaXHOCTH HIH
nuana3d3oHe pacyeTHBHIX BI&XHOCTeH, KOTOphIe YCTaHAaBIWBa-
I0T Ha OCHOBe NMOCTpPOEHUS 3aBUCHUMOCTEH 'Z=f(v;,W).

2.2.12. B Tex cnyuadx, XKOrjaa CK/IOH He gBHAfeTCHd
ononaskepsiM (Il BapmaHT pacuyeTHOH CXeMBbl), HEOGXOAHMO
YCTaAHOBHTHL HAa OCHOBE HHXEHEPHO-T'eOJIOTHYeCKOT'O aHalk-
3a ¥ KOJIMYeCTBEHHOH ONEeHKM YyCTOHYHBOCTH BEpOATHYIO HO-
BepxHOCTh (30HY) CMelleHHd, YCIOBHS BO3MOXHOIO PO~
aB/IeHHs ONOJI3HEBbIX NOMABMKEK, a TaKXe YC/IOBHMg Ipe -
NeNbHOTO COCTOSHHS Mg pasnuuHbix taxrTopon (cm.m.2.2.9)
HO MPOYHOCTH, MNOJ3Yy4YECTH M OCTaTO4HOH mnpoynoctH. [usa
YKa3aHHBIX YCJAOBHE C Y4eTOM INpefelibHOTO COCTOgHHS Ofl-
pefe/lsioT BENHYMHY OIIOJISBHEBOTO MAaB/IeHHs W CTPOAT ero
aMI0pY.

2.2.13. Haubonnee omacHpIMH 9BAAIOTCH YYACTKH CKJIO —
Ha, Ha KOTODPLIX OeNiOBHAalibHBIE WM 3JIIOBHA/BHBIE OTIIOXe-
HHUg pacloJIOXeHbl Ha ToJjiuie BLIBETPENBbIX pasMdaryaeM biX
CKaNnbHBIX MOPOA C KPYTHIM HaleHHeM TpeLlXHOBATHIX I1Aac-
TOB B CTOPOHY CKJIOHAQ, YTO XapaKTepHO Mg pailoHoB Kpbr
Ma, Kapnar, YepuoMmopckoro nobepexna Kapkasa. Ilpm
pa3paboTke pacyYeTHBIX CXeM TaKMX Y4aCTKOB Heo6Xxoommo
YYHTHIBATH: XapaKTep PAaclo/ioXeHUd 3eMJIGHOTO IOJOTH a
Ha CKJ/IOHax WIH B HMX Cpefe, BO3MOXHOCTb CMeIleHHd Oe-
JIIOBHANBHBIX TPYHTOB MO BBhIBETPENbIM IIOpPOA&M, BO3MOX —
HOCTb CMeEIleHHS BLIBETPEe/bIX padMdaryaeMbix MOPOA o
BHYTPEeHHHAM MexXI1acTOBbIM IIOBEpPXHOCTSM (B peayinTaTe
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yBlaxHeHUs 3THX NOpPOMd ¥ MaleHMd IPOYHOCTH Ha KOHTAaK-
Tax HalacTOBaHHKii), BEpPOITHOCTHL CMeIleHAs BCell TOIN I ¥
[0 KOHTAaKTy BbIBETPeNIO# 30HBI C YCTOHYHMBBIMH NOpOAaMH,

2.2.14. Ong OuneHKH yCTOHYNBOCTH M NOCJ/EAYIOLEero Ol-
pelelleHlsa ONOJI3HEBOI'0 NaBileHMd Eon PEeKOMeHAy eTC g
HCNIONIL30BATh METONBl MIOCKHX HOBEPXHOCTEH CMeWeHHd
(MeTons1 Macnopa-Bepepa, lllaxyuanua, Yyraesa # Aap.)
B Cllydae CKIOHOBEIX Y4a&CTKOB; METOALI, HCNONL3YIOILl H e
KPYroBbié NOBEPXHOCTH, KOraa Heo6XOOHMO onpeldeldTh Be-
JIMYHHY OIIO/I3HEBOTI'O [aBlleHHs OT TI'PYHTAa HachIIX Ha yC -~
TOWYUBOM CKJIOHE Ha HOAdepXUBamulee cCoopyxXenue. Ilpn
nmpopefeHHH OIEHOYHLIX PacyYeTOB OINON3HEBble HIU CKJIOHO-
pele MaccuBel (B TOM YMClle C pACIONOXEHHBIM Ha HX IO-
BEePXHOCTH 3eMJISHBIM IIOJIOTHOM) pa30HBalOT Ha pacyer -
Hble ONOKH.

2.2.15. B npenenax xaxaoro 6moka i pacueTHOM cxe-
Mbl cknnHa (OTkoca) pacueTHOe 3HAauEHMe ONOI3HEB O T O
aapneHus Eoni (H/M) ompenensgercad xak pa3HOCTb MeX-
0y CAOBHraoWHEMH K yOepXHBAIOIMHMMHA CHNaMu, OGycloBlIeH-
HBIMZA TpPeHHEeM H CLelllieHHeM TpPyHTa II0 COOTBeTCTBYIoule-
MY y4acTKy NOBEPXHOCTH CMEIleHHd:

B = Ti Ay (5)

rae T; ’Ai - cABMrawas H yAepXHBaomasg CHIBl B L—M
6noke, H/M.

2.2.16. B npenenax noboro pacYeTHOT'O BEPTHUKAILHO —
ro cedeHHs pacueTHON cxeMnbl cknoHa (oTkoca), Ha kKOTO-
poe YyCIOBHO AeficTByeT pac4YeTHOe OMO/NI3HEeBOe NaBlIeH H e,
ero HeoGXxoOMMO OllpeNelidThb HCXOONd K3 YC/OBHH, 4YTO Ha
KaxOblii nocienywomuit 6nox (cuMras cBepxXy BRU3) NelcT-
BYeT CyMMAapHas BejHMYMHA AKTHUBHBIX CABHT AKX CHI, KO-
TOpad CkKIIaALiBaeTCsd H3 CYMMbl HAKOIIGHHOTO OAAaB/IEHHS B
{ =M 6noke m Oll0Ke, HeNOCpPEACTBEHHO NpHUMBLIKaAlOm eM K
pacyeTHOMY CeYeHHIO:
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i
on pACY ; on i ®)

‘UK
i-1
= e - ¥
Eon s 2 Eoni H(TAY] K (7)
roe £ - pacyeTHOe OMNOJI3HEBOe AaBleHUe,
OR. pAcy npuxoﬂ?meecsl Ha NMepedHOK I'paHb
6moxa (i +1), H/mMm;
i -1
)}'E ., LE . - HakomleHHad BeIUYHHA OIOJI3HEBO-
on i ro naenenms, H/M.

[Ipr mcnonp3oBanMH MeToda TOPH3OHTANBLHBIX CHM Mac-
nopa-Bepepa pacuerHOe Onon3HeBOe NaBleHHE B KaXAOM
6noke onpenensior mo ¢opmyine

Egni = [(£H,) + W, cOs p]-A; 8)

rae *H.- pacnmop B kaxmoMm it -M 6i0ke 6e3 yuera cHI
TpeHHs H cleljieHHs B TpyHTe, H/M;
W’r ¢unpTpanuoHHOe NamieHMe B | -M Oioke, HAv;

\ﬁ. - YroJ HakjOHa KpuBO} AenpeccuH B | -M 6io-
Ke K TOpH30OHTY, rpan.

2.2.17 8 [lpn onenke cTemneHH YCTOHYHBOCTH CKNOHA& HIH
OTKOC&, HOJIHOCTBLIO OOGBOAHEHHOro, BEC pacyeTHLIX G/I0KOB
clleflyeT ONpeleldTh C yyeToM addeKTa BIBEUIHBAHHS.

[Tpu HannyuK GUILTPAUHOHHOTO NAaBIeHHS PACYETHO e
onoN3HeBOEe MapB/leHHe B KaxAoM 6/i0Ke, pacNo/IOXeHH OM
Ha KpYTVIOUWIMHAPHYECKOH MOBEpXHOCTH, OMNpelnensiorT MO Bhk
paxXeHHIo

Epu =T, (Pgcosd; tg ¥, + Cu L) ()
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rae P.‘ - BeC YaCTH I'pyHTOBOTro 6/10Ka, OrpaHHyeH -

HOH KpPHBO# NeNpecCHH U NMOBEPXHOCTHLK
CKONlIbX €HHg, olipefelgeTcd C ydeToM 2¢-
dekTa B3BemHMBaHud, H/M;

- O/IHHA KPYTVIOUMIMHAPHYECKOH MOBEpPXHOCTH
CKONIbXXeHHd B | =M OnoKe,M.

2.2.18. [ipu cMelleHHH OMNOJI3HEBOI'O MacCHBa MO NJIOC—
KOH, He HMellell Nepe/loMOB MOBEPXHOCTH CKOJIbXEeH H 4
pacyeTHOE ONON3HEeBOe OaBlleHHe C y4eToM {QHIbTPAUHOH -
HOT'O NaB/leHHSA WL M BIAMAHHMSA HAMOPHBIX BOA B KaXAOM
610ke crnenyeT onpeaensaTh no ¢opmyne

Eoni= (¥ 1y o Sinol, +Wo,)- [(F, hyo; coset;=Agh, o7 ) tg F, ¢
+ Culyl (10)

rae hi" CcpelHds BbICOTA pacdyeTHOT'o GlIOKa, M;
W, - naowaAk MNOOOWBLI f6noka, M2;
Ag- ynenousit Bec BoAB H/mS3;
hi- YyPOBEHb HANOPHBIX BOA B Npefenax 6noka, M,

Mpr Hanuuuu GUKCHPOBAHHBIX NMOBEPXHOCTEN CMelleHHus
B ¢popmynax (9), (10) smecro 0, cienyer HCnonb3oBaTh
3HayeHue 2 . a NP4 ONpelelleHHH BEPOSITHOCTH Pa3BUTHS
nedopMaunil NOJI3y4ecTH MO NIOCKOCTH - 3HayYeHHe CTpyK-
TYPHOTO cHelllleHud cc-

2.2.19. [lng sarnanHoro NpencTabileHust 06 HAMEHEH U U
pacyeTHO} BEIUYHHBI OMONA3HEBOT'O AABNEHHd MO AN HH e
cknoHa (oTkoca) M AnNa HaxOxNeHUs NapeHUda B 106 o i
TOYKe MexNy TpaHdlaMu pacueTHbiX GIOKOB BblUEPYHBAKOT
3MIOpy OINOJI3HEeBOTO NAaBNeHHs NOA pAacyeTHBLIM Ceéye HHeM
onmonsHeBoI'oc ckioHa (oTkoca) Ha ee TOPUSIOHTANBHOMH npo-
exuud. Ha ocnope ananusa 3mMophl OMOA3IHEBOTO NAaBIGH U g
BLIGHpAIOT pacyeTHOe ceuyeHHe (CedyeHHsa) O/Id 3aNOXeHHUd
NONNEepPXHMBAKUIKX TIPpOTHBOOMNO/N3HEBbIX KOHCTPYKUKH M coO —
OPYXEeHHH C yyeTOM:



NONOXEHNUd HAMEeYEeHHOT'0 NpPOeKTOM MeCTa CTPOMUTENb -~
CTBa NONNEPXKHNBAIOWHUX COOPYXKeHHH;

yCNOBHH peryJjMpoBaHus pefibeba cxioHa (oTkoca);

BO3MOXHOTO MHUHHMAaNbLHOT'O 3HAYEHHs OINOJ3HEeBOTO Nap-
J1eHHd.

2.2.20. [lo 3HaYeHHsM OMON3HEBOTO AABIEHHUd, BBIYHC—
JeHHBbIM OIS Kax[OOro pacdyeTHOI'O ceyeHHs, FAe Mpeanoiia-
raeTcs YCTAHOBHTHL NONAEpPXKUBAIOWIKE COOPYXKEHHd, Mo Wk
puHe ononzHg (no $poHTY) cTpodaT GPOHTANBLHYIO SHIOPY
ononaHesoro naenenus (cm.puc.6,s). Takag anopa He -
o6xoauMa Ong AuPpepeHUMpPOBAHHOTO ONpenelleHUd 4YuCi a
YAepXHUBAOWKX 3IEeMEeHTOB B KOHCTPYKIHUH NOAAEPXKHBAIO —
uero cCcOOpyXeHHsd IO IHPHHE OIMNOJI3H4.

2.3. Pacyer cBafHbiX MOAAEPIKHBAIOLHX
COOpYKeHHR

2.8.1. Pacuer cBaiiHbIX NMOANEPXHBAIUX COOPYMXEH U i
NPOK3BOOAT B TakKo# Moc/ied0BaTelbHOCTH!:

OLEHHBAIOT BO3SMOXHOCTBL MEepeMelleHHs ONOJ3HeBO I' O
rpyHTa deped noAlepxuBawlliee COOpPYXeHHe B BEpPTHKAaIb-
HO¥W NJIOCKOCTH;

NpPeABAPUTEIBHO HA3HAYalOT I'eOMETPHYECKYI CXeMy CRaii-
HOT'O MOJSA 10 MPOYHOCTHBIM U PEOJIOTMYECKHUM NoKa3aTel/ls M
cBoiicTB ononaseporo rpyuta (nn.2.3.3-2.3.8' u no ycnosn -
M TIPOYHOCTH M yCTojumpocTH cpait (nm.2.3.9-2.3.26);

COCTaBNLIOT paCyeTHYI0 cXeMy MOAAEPXKUBAOWEro coopy -
XEeHHS W B cOOTBeTCTBHM ¢ m1.2.3.27-2.3.42 ycranapnupaloTt
pacyeTHple 3HAYeHHS BHEWHHX HArpy30K Ha KaXAylo cpald B
cocTaBe MOAAEePNKHBAOWEr0 COOpYXEeHHS;

MPOK3BOAAT pacyeT cBail Ha COBMeCTHOe [OelfcTeHe IPO-
OONBHBIX ¥ NOMepeuHbiX CWI, pacnpede/IeHHOT'O ONOJI3HEeBO—
ro naBfeHuMs M uarubalowero mMomMeHTa /1/, Ha OCHOBE KO-
TOPOrO ONpefensloT BHyTpeHHHe cuioBbie daxkTopsl, HelcT-
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BylOIiMe B PAa3/IMYHEIX [0 BBHICOTe CBai CeYeHHaX, M yTOY-
HAIOT TNyOHHY 3anoxeHMg cBall B KODEHHBIX NOpoaax;

NpOU3BOAAT pacyeT CBAail MO NPOYHOCTH MaTeépuana
CTBOJIOB B COOTBeTCTBHHM C Tpebopanmamu CHull 2.05.03-84
u CHull 2.03.01-84;

onpeneNngT TOPU3OHTA/LHbIE NepeMelleHUd ¥ yIbl 110~
BOpOTAa CBAfl B ypOBHe MOAOWBH! INIMTHI POCTBEpKa B CO -
orBeTcTBHX Cc I.2.3.31 macTosamux MeTOOMYECKHX PEeKOMEH-
fauygil; Npd aTOM POPU3OHTANbHOE llepeMelleHHe CBail He
OOMXHO NpeBHIIATL 2 CM, & TOPU3OHTAa/IbHOE MepeMelleHue
cedeHHMd cBaffi B ypOBHE pacyeTHOH MOBEPXHOCTH CKOIbXe-
Hug ~ 1 cMm;

HpOU3BOAAT pacyeT cBaill 10 06pa30BaHHMIO M pPaCKpHl —
THIO TPeIllMH B COOTBeTCcTBMM c pa3n.3 CHull 2.05.03-84
u pasn.4 CHull 2.03.01-84;

OLEHUBAIOT BO3MOXHOCTb, BEIHYHHY H CKOPQCTb Aedop-
Mauu# NOJ3Yy4YecTH IpH OOTEeKaHHH NONNEepXHUBAaoUWero co -
OpyXEeHHs OINOJI3HEeBLIM T'PYHTOM B TOPH3OHTANBHOH mIoC -
KOCTH B COOTBeTCTBHHM C nm,2.3.56~2.3.61 macTogmux Me-
TOAMYECKHUX peKOMeHOauuu,

2.3.2. Ouenxy BO3MOXHOCTH IlepeMellleHHd OIOJI3HeBO~
I'o PpyHTa yepe3 NOAMEDXHBAIIee COOpPYXEeHHe B BEepTH -
KallbHOM INIOCKOCTH NPOM3BOALAT ClleAylomuM obpas3om.

Ha pepxHell TOykM A BepXxoBOH I'paHM HOAAEpPXHKBAloUie-
T'O COOpPYXEeHHs, YCTAHOBIIEHHOTO B HAMEYEHHOM MOoNepey -
HOM crBope omonsHs (puc.7), mposodar pan nyueir AR,
AB,,AB; AB, npennonaras, YTO NOBEPXHOCTb CMEIleHHs MpPH3-
MBI OTHOpPa - HIOCKOCTh. KaXaoMy U3 NpPOBeAeHHBIX /Y -
uelt cooTBETCTBYeT CBOs mpuama ormopa - ABA,, ABJ,,
AB’, A, ABL - u nmaccusmerit otnop E,, nedcTeyumit B MIOCKOC-
rax B,4,,B,4,, B,8,, B4, Ha atu xe nnockocTu neficrey-
eT pacyeTHOE ONON3HEBOE NaplleHMe COOTBETCTBEHHO [
Eonz » Eons , Eon , OmpeQleliseMoe MO amiope nabilenus (cM.
puc.6).

[TepeMemenne omoN3HEeBOTO TPYHTAa Yepe3d MNOAMAEPKUBAIO-
mee COOpyXeHMe HeBO3MOXHO, ec/ly Ang caMoro Hebnaro-

onds
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NPHATHOT'O U3 paccMaTpPHBAeMbIX CedYeHHi B Jl, OJiss KOTO~
poOr'0 pasHOCThL (E E )nmee'r MHHHMaJ'leOe 3Haqeﬂne co-

oni
Bnonaerca ycnopHe
- (11)
(Eo Eoni’m'm.> 0 .
Benuuuny naccupsoro otnopa E,,neiicTeyomero B ce-
venusx B Jl; , onpeaensior rpa«bnqeoxnm meroaom (cm,
puc.7).

Culy TpeH¥d M cCUellleHHs, HeHCTBYOWY Ha NOBEpX ~
HOCTH CMelleHHs npuaMel ornopa (cm.puc.7), onpenensior

no tdopmyne

2 & .

Puc.7. Cxema
Ans _NpoBEepKH
cBaliHOro mnon -
AepxuBaomero
COOpPYXEHHS Ha
BO3MOXHOCTbB
NnepenonsaHus
gyepe3 Hero
ONION3HEeBOI0
rpyura. AO -
OCb BEpPXOBOT'O
psRa ceai

—p

i




C=~Nig ¥, +C,AB , (12)

roe N - sopMmanpHas cocTapngiouiag MacChl MPH3 M bl
nmaccupHoro ormopa, H/wMm;

\P;v, C\'N— pacueTHble 3HAQYEHWd COOTBETCTBEHHO yTriaa
BHYTPEHHEero TpeHus, I'pal, ¥ CUeN/leHHSd
ONO/I3HeBOI'0 T'pyHTa, [la.

[Mo HalilenHbM BenuuuHam ¥ Hanpasileuusm cun C,P n
F (usBecTHO TONBKO HampaBleHHe) AN NMPA3MBI OTNO P a

cTpoar MHOroyroabHuk cun (cm.puc.7), sameikapomad
cropona xorToporo E, onpenenseT BeluuMHY Hacc MBHOTO
oTmnopa,

[lo MONy4YeHHBLIM 3HAYCHHAM IAaCCHBHOTO OTHOpAa BBHIGH -~
paloT KpPETHYECKOE cedeHMe, Al  KOTOPOrO  pa3HOCTh
(EsE,n) mMeerT MuummannHOe 3HaueHHe, M 3aTeM MPOBeps-
10T BhmoONHeHnde ycinoeHMs (11). Ecnu ykasaHHoe ycrioBue
He BBINONIHSETCH, TO CleAyeT HpedyCMOTPEeTb AONOIHHUTEb
Hble MEpONpHSTHS N0 YMEeHLUIeHHIO ONOJ3HEBOro NaplieHHs
B CTBOpDE YCTAHOBKH NOAdepXHBaomero coopyxeHHs (Tep-
pacHpoBaHHE BepXOBOH YaCTH OMON3HEBOI'O0 CK/IOHA, MOHH -
MeHHe YpPOBHS TPYHTOBBIX BOA, YCTPOHCTBO OAHOTO W/IH HE
CKOJILKMX HATOpPHEBIX TOAAEDXHBAIOIKX COOPYXEHH# K T.I.).

MpeasapuTenbHoe Ha3HaueHHe OCHOBHLIX NapaMeTPos
reOMeTPHYECKOA CXeMbl pacnoioXeHHs CBafl B naaHe
B 33BHCHMOCTH OT NPOMHOCTHBIX H DEOJIOrMYecKHX CBOACTS

OMNONI3HEBOIO  TPYHTa

2.3.3. [lpy nmpenpapuTenbHOM HaA3HAYEHHH OCHOBHBIX Ma-
paMeTpoB I'eOMeTPHYECKOH CXeMBbl paclojloXeHHd cpai B
nnaHe OOJXHB GBITH COOGMIONEHBI cledylollHe YCIOBH:

npefeiibHOe paccTOdHHe MeXAy CBadMH am“(M) B ps-

ny
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0= Doy * Hontg (H5°+ 32;“)‘1:9 \f\'ﬂ ; (13)

MHHHMaNbHO AOCNYCTHMOE pPacCTOdHue Mexay CBadiMH B
pany amn (M)
. (14)
=
amin SD“ ?
MHHHUMAJIBHO HOOMNYCTHMMOE pacCTOsdHHEe MeXAy pdaaaMHu
cBai gmm (M)

8mm=3Dd . (15)

2.3.4. PacueTHoe paccTogHHe MexOy OCAMH CBad B
pany @, (M), onpenenenHoe c y4eTOM peoOJIOTHYeC K ¥ X
CBOffCTB, NPH KOTOPOM MNOJHOCTBLIO HCK/IOYeHsl OedopMma -
UMM TOJI3Yy4eCTH OMNOJM3HeBOT'O0 MAaCCHBa, CllefAyeT onpene-
NI9Th 10 BbIPAXEHUIO

q.= —mex (18)

p K i

rae Ka"' kKoabpuuKeHT 3anaca;

M - TNONpaBoYHbIA MHOXUTE!Nb, YYUTHIBAOWRI CxeMy
pacnoyioxXeHHsa ceai B IjlaHe; m =1 - Onag on -
HOPSAOHBIX M MHOTODSIAHBIX COODPYXeHHH C psno-
BbIM paclolioXeHHeM CB8H B Ml1aHe; M =2 - Ajig
MHOTOpPAAHBIX COOPYXEHHUH C WaxMaTHBIM pac -
NMOoJIOXKEeHHUeM CcBau B IIjlaHe.

a

2.3.5. Kosdduunenr zanaca Ku paccuuTHBA0T N0 ¢op-
Myle

K= Dot K.‘_,,Er x“.V H"“(HMQ%V)Jn&C;/ Honm]

(17)
on { ’
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rae K"'J - Koa¢ppunHeHT, YUHUTLIBAIOWHA NPOCTPAHCTBEH-
Hbl# XapakTep paboTbl ONMHOYHON CBam;

K =ge 239 ¥/2)

np SD“ ﬂn H '

on

]
Y' - skpBuBaneHTHBI Yyroll BHYTPEHHEro TpeHHS
ONO/I3HEeBOr'0o TI'pyHTa, rpaf;

o~ ! \ w.]
= ~taclg Vig (45~ fo) [tguse-fe) - o) -

1"— koabpuuueHT MACCHBHOTO NAB/EHHS;

4 e (F,tE)

A (1VE)? cos®€E; sin¥, °
=om(tr;,+smmw;,-o<) .
" sin Y 3in(90°+€; +oL)  °

§ - yrom TpeHus Ha KOHTaKTe ONON3HEBOTO TPYyH-
Ta ¢ 60KOBO#i NOBEpPXHOCTBLIO CBaH, r'pal;

1 o .
<z Y,

6
¥ = 90°-§,+8 |
o(.

((.Jt - dl. ) ’
W~ yroJjl HakiloHa NOBEPXHOCTH OMOI3HEBOTO Gr1o-
ka (puc.8), rpan;

o{; - yros MoBepXHOCTH CKOJIIbXejHd B Npeflell ax
i -ro ononaneporo 6moka (cMm.puc.8), rpan;

81 ~ yron MexAy BEepPTHKalbHO# OCBIO CBau H HOp-
Manplo X NOBEPXHOCTH CKO/IbXEHHd i -I'0
onoji3aHeporo 06i/10ka, B nmpeaeinax KOTOporo
acIlOJIOXKEHO NMONNePKHBAIOMIee COOPYXEHH e
?cm.puc.S), rpan; &; =-o; ;

33



F:’ ~ VHTEHCHBHOCTEL PaBHOMEpPHO paclpefelleHHO i
Har‘pﬁax? Ha noaegxnoc'rn onon3HeBoro 6mo -
a (c ;

Ka, M.puc. 8
el
p 'Z- noporosag CUla CONPOTHBIICHHS OAHMHOY H O ¥
on
§ cpan, H.

Puc.8. Cxema k ompe-
AeJIeHHI0 KO9ddulUueHTa
3anaca Kg :l-rpasuter
ooN13HeBOro 6J10Ka ;
2-110PEpXHOCTb CKOJlb—
JXKEHUS ONOJI3HA; 3= [=if
OIIO/NI3HeBo# OII0K, B
npefenax KOToOporo yc—
TAHOBJIEHO IIPOTHEBO —
OIIOJIBHEBOE COOpYyXe —
HUe; 4-0Ch BEpXOBOIo
pana ceait

2.3.6. Benuanuy NOPOTOBOH CHNIBI CONMPOTHUBIEHHs OHNHM-
HOYHOH cBam P’on'l (H) onpenendior no BripaxeHHsIM:

B = KRR Hon (%o Hoatg Yo ¥ CE) (18)
ol '
@ T (Daty i)
Pson‘Z'—' 0,45 ; ; Wjﬁw— Dce H n oo
g W - U, /2 0
roe R, panuyc ceueHus cBam, M;
K= xoab¢uunenr; K, =0,7;

' - XecTkoe CTPYKTypHOe cuemnernue, [la; onpene-
¢ I4I0T MeTONOM capura “mnamika mo miamke” .

(19)

Ona pacyera NPHHEMAIOT MeHblliee H3 3HaYeHHUH P,,,,Q ,
onpene/ieHHLIX MO BhipaxenuaM (18), (19).

2.3.7. B Tex cinyuaax, xorna HeBO3MOXHO pPa3BH T H €
OINO/IBHEeBOI'0 INpollecca Ha y4acTKe CK/IOHA Bhille OpOBK M
CpriBa 3aKpenisieMOro onojsHg (HNpM 3aleralnu B 3 O H €
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ONONI3HEBOI'0 MAaCCHBa M HecMellaeMblX NOPOA NpPOC 10 eX
NIACTHYHEIX TIRHECTEIX TpynTos ( ¥, =0; C.=0 ; =.,70),
OpH CTANHHHOM GaKpeINIeHHH ONON3He# C MoMOoWbI0 MHOIO-
APYCHBIX CBAaWHBIX MOAAEPXKHBAIOIIKX COOPYXEHHH paccTog-
HUs Mex[Oy CBasM{ B paAax CledyeT HasHayaTh NpH OO0 -
NyWeHWH Pa3BUTHg OedopManuit Moi3ydyecTH B oNpedeleH -
HBIX NIpefenax. B OTMeueHHBIX cilydadx koadpbuuweHt 3a -
maca K; NpK OmpeaelleHHHM MeEXOCEBO['0 pAacCTOSHUY B Ps-
nax onpenengioT MO BHIPAXEHHIO

Dkl Yo (Mot 2 R IR 2GR (o)
hat 33

Ka
7"
rae Peg- aonyckaemad BelUYUHA CHIIbl COIIPOTUBJIEHUA
M OAMHOYHOU CBaM HO_T'PYHTY ONQJIBHEBOT'O Mac-
cHBa B YCJ/IOBHAX O6§CH€‘{eHHOH NPOYHOCTH
CTBOJIa CBal H YCTOWYMBOCTHM TI'pPyHTAa, OKpPY -
Xapiiero ee sajela’HHylO 4acThb, H;
G&_i ] 1 ' .
Pgon- 2 Ko Reg Honuw Hon t? Tt C) s (21)
( -
1 [} W
3 T chfg"fw + )
B 0,45 . _aﬁzﬁ:_ DgH,, - (22)
ctg 4, -, - &/

Ona aanbegel‘imux pacyeTos NpPHHUMAIOT MEHbllee K3
snauenuin P, , Tonyderueix mo ¢opmynam (21) - (22).

2.3.8. Mexocepoe pacCTOsiHHe, ONpeflelleHHOe 1O Mpoy-
HOCTHBIM XapakTepHCTHKaM TpyHTa ,Qy (M) npm nomy -
UleHUM pa3BUTHA HNedopMalMil NOJ3YYeCTH ONpeNendioT I o
BBIPAXEHHUIO

o, = Amax m (23)
K,



l'lpenupm‘ulbnoe Ha3Ha4eHHEe OCHOBHLIX nNapameTpoB

FEOMETPHUECKOR  CXeMbl MORAEPIKHBAIOWErO COOPYKEHHS
H3  YCAOBHA OBeCnevyeHHs YCTOAYHBOCTH FPYHTA,
OKPYXSIOWero 3ajenaHHyI0 uacTb CBau. H NPOYHOCTH ee CTBONA

2.3.9. KoHcTpykTupHyl0 CXeMy CBafHOrO IORAEDPXHBAIO-
wero cCoopyxeHHusa paspabaTeiBalorT ¢ yuerom nin. 1.6-1.8.

2.3.10. 3anapasgce muameTpom ceBaM Dep M KOIHYECT -
BOM psOB CBaft n,  ONpeNesiOT YCNOBHYIO IWHMPHHY CBau
Sp (M) no d)opmynam-

8p= 0,9 K;(Dcs +1) npu Dc$>0,8M ’
&P= 0,9(1,5D¢+0,5) npu Dy <0,8m, (24)

2.3.11. Onpenensior xoabpuuuent K,:

(1~ KH:,W,
K= [K (Dcp'l)

roe K, - xoadpbuuMeHT, onpenensgeMbli B 3aBUCHMOCTH OT

2 NpHHSATOTO KOJHMYEeCcTBa psmos cBai B nonue?mn-
BalOlleM COOPYXEeHHH MNplOAMH pgA -

npa - K,=0,6, tpx - K, =0,5, uernpe - K=

=0,45.

(25)

2.3.12. B COOTBeTCTBHH C HHXEHEpPHO-T'eOOTHYeCKHMHU
yCNOBHIMH M BHAOM HeCMellaeMbIX KOPEeHHbIX NOpOA HasHa-
4aloT koadduuuenT nponopuMoHanbHOCTH K, B coorBeTCT-
BHH Cc Taba.l.

2.3.13. Ecnu B npenenax I1yGuHB « =3,5 Dd +1,5 (M),
OTCYHTbIBAEMO#l OT pacueTHOi l'lOBep)(HOCTH CKOJIbLXEe H u 4
ONON3Hs, PAaclojioKeH OfMH ClIOoi TPYHTa, TO pacyeTH O e
3HayeHHe Koa¢puumenra nponopumoHanvHoctu K npuun-
MalOT paBHbIM 3HAYEHUIO, COOTBETCTBYIOUISMYy 3TOMY IpyH~
TY.
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Tabnmua 1

Koaddunuenr mponop- 4

I'pyHT, OkpyXawoumuii caaio, unon anprocTH K, MH/M,
H ero xapakTepHCTHKa ana cpak
3 a6uBHBIX |HAOGUBHBIX,
cBaii—-060710~
YyeK, cCBaii-
ctonbor
CnuEbl B CYTTHHKK TeKy4delslacTHuY-
are (0,75<], 1) 0,65-2,5| 0,5-2
CnuHBI M CYTJIMHKM MSATKOINIACTHY-
unie (0,5<J € 0,75), cymecn
nnacruuneie (0<J <€ 1), necku
nemeBarsie (0,65 € <€ 0,8) 2,5-5 2-4
InuHbl 4 CYTJIMHKH TYTOI1acTHY —
Hele # nonyreeparie ( J < 0), meo-
xn Mmenkue (0,6 < €< 0,75), neckwm
MeJIKHe CcpeAHell NIOTHOCTH
(0,55 <€ < 0,7) 5-8 4-80
Tnunpt w cyrnuekn Teepasie (J,<0),
necku xpynmsie (0,55s€§ <€ 0,7) 8-13 6-10
[Tecku rpapenucteie (0,55 <€ < 077),
rpaBUii U rajilbka O HecyaHbIM 3a-
MOJIHKTeJIeM - 10-20
[lnoTHLle CyriuHHCTO-mEeCEeHHCThIE
PPYHTBI C CONEpXAaHHEeM KpYyIHH blX
BKIouenn#t Gonee 40% - 50-100
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[Mpononxenue Tabm. 1

Koadouuuent npomnop-

TpynT, okpyxaomuii cpao, mmonankyocTy Ky, MH/n}
H ero xapakTepHCTHKAa ang cs

3abuBHLIX |HaOUBHBIX,
cpaii-o6ono-~
yek, CBai-
crtonbon
HNaBeCcTHAKH, NMECYAHUKH, APrui-
JIUThl, aleBPOJIHT bl - 100-1000
CxanbHble MopoAsl (TpaHuThI,
fasanbThbl, TYObI) - 1000-15000

[IlpuMmewaunda: 1. Menbuine 3HAYeHUd KO>POHUHEHTOB
K, COOTBeTCTBYIOT _60/lee BHICOKMM 3HAYEHHAM MOKAa3aTe —
nd KOHCHMCTeHUMH J, TJIHHUCTEIX M KO3pdUUMEeHTa MOPHUCTO~
CTH § NecuaHblx I'PYHTOB, a Gdnbuwue 3HadeHHs K, ~ CO-
OTBeTCTBeHHO 6Gojllee HuU3KMM 3HaueHusMm J, m & . HOag
CPYHTOB C NPOMEeXYTOYHBIMH 3HaYeHUSMH J, U & Koad-—
dunment K, onpedensior HHTepnoasnueit. Kosdpbuuwment K,
ANlg IJIOTHBIX TMEeCKOB NO/KeH npuHuMarecd Ha 30% Bbiue
TabnuyHeIXx 3HaAYeHH# K, MQIg OQHHOI'O BHAA I'pyHTA.

2. [nsg cxanbHbIX TPYHTOB KO3(QOHUMEHT NpOIOpPLUHOHAIE-

HOCTH K, ONIpedeNndioT B 3aBHCHMOCTH OT CTeleHH BbIBeT-
penocTH, T.e., MEHblIHe 3HA4YeHHs K, — O Gollee BLIBeT-
penbix mopol; 6dnbumiMe - O71s HEBHIBETPENbIX.

2.3.14. Ecnu B mpenenax rny6uubt h, pacnojyoxeHo nsa
WIH TpH ClIOd TPYHTa, TO NPUBENEHHYIO BeJH4YHHY KOahdu-
UMeHTa MPOIOpPUHOHANBHOCTH K| onpenenaioT COOTBETCTBEH
HO 1o dopMynaMm:

apa cnoqa:
2
K= Kns hy (Zh,(-zh') +Kpa (h=h,) . (26)
hK
TPpH CJ7I04.!
o sy [2(h,+h,)# b J+ Ko b, 2Ryt hy) + K 1 @7)
n- ha ?
K

38



roe h1 . )12 , h3 -~ TOJIUMHLI COOTBETCTBEHHO I €pBOTLO

BEepXHero), BTOPOTO M TPEeTbEro cio-
eB B mpeneiax raybunbl h,,Mm;

K. . K K ~ KO03hpHUUMEeHT b NMPONOPUHOHANIBHO CTH
LERALC L ONS TPYHTOB COOTBETCTBEHHO NepBO-
ro, BTOPOTO H TpeTbero clloes, MpHU-
HUMaeMeble no Ttaén.l

2.3.15. Kosdduunenr nedopmauuu 0(9 (1/M) cBan B
CPYHTe, OKpyXalueM ee 3alelaHHYI0 4acTb, BBIYHCISAIOT
no dopmyine

(28)
Ak = _K_"ﬁL )
) EJ
rie EJ ~ XeCTKOCTb MONMEPeYHOTO ceyeHus csal, kH-m2,

2.3.16. MocnenoBarensHo 3analoTcd 3HAYEHUAMH MpH -
BENCHHOU TIyGHHBI 3a/MOKeHUs CBail_HMXe pPacueTHOH 110 -
BepXHOCTH CKO/LXKEHHS ononsua: h, =2,6; h,=3; hy=
=3,5; h,‘l =4 ~ ¥ QN9 KaxNoi M3 HUX onpeaensoT abco-
MIOTHOe 3HadeHHe TNyOuHbnl Z (M), Ha KOTOPOH MNOMAIEXHUT
IpoBepke OaBjieHMe Ha T'pyHT 1o OOKOBO# NOBEPXHOC T KM
CBau:

P 0,85 (29)

%y
. 2.8.17, Idng xaxnoro 3HaYeHHs IPHBEAEHHOH Iy 6 HHBI
hi. onpefendloT 3HauYeHHs KOosPpUUMEHTa fi no dopmyne

§;=1’5*°'2 T,.l ) (30)

lpe h, =4 snauenue , Ppasuo 0,7.

2.3.18, Hcxons #3 npgMOYTOJbLHOTO XapakTepa 3M o p bl
ONDOJISHEBOTO HaplleHdss ¥ paBpeHCTBA paAcCHYeTHOTO M OONYyC -
KaeMoro nablleHHs, NepelaBaeMoro GOKOBOH NOBEPXHOCTLIO
cBaM Ha TDYHT, ONpPENeNsOT PacCCTOAHME MEXAYy OCHaAMHU
cmBait B pspax “n.,i o KaXOOTO M3 3HAaYeHHHN hi X
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oy i, (1382 1003058, OB 1t

2

Hohho/2) ( hy)
X[_:_m(h ey /2)+hy (o hmhy/2) (b 2)%]},(31)

np 8m

Yx yhenpHeIi Bec KOpeHHbIXx mopon, H/mS3;

"fm pacueTHble 3HAYeHHs COOTBETCTBEHHO y ri a
BHYTPEHHEero TPeHMs, ONpeAelIeHHOr'0 C yue -
TOM CeHCMHYHOCTH, I'pall, W cUeluieHHdq, [la;

hn- BLICOTA NOONODPHO# CTEeHKH, M;
h,- TONuWKHA TAKTE POCTBEPKa, M.

dopmyna (31) npaMenHMa Takke U B Tex clAyuaskx,
Korna B KOHCTPYKTHBHOH CXeMe NOAAEpXHBAIOLero coopy-
XKeHHs He npedyCMaTpHBAeTCsl YCTPOHCTBO NOANOpPHOH cTe—
Hbl Ha NJIMTe pOCTBEpKA.

2.3.19. M3 uyucna BapuaHTOB O, . ; ANs NanbHelw e T O
pacyeTa BLIOMpAIOTCH Te, KOTODhIE YAOBIETBODPSAIOT YClO ~

BHSAM:
(s S~ p LA, a .
n.”; ISDcl ’ an.y L [ n.zc. - mox , (32)
0ps &, 40y %p

2.3.20. MakcuUManbHbIH H3rubalowuit MOMEHT Mmax(H'M)'
oeicTpylomMii B CeYEHHUH CBAH, PACIONIOXKEHHOM HUXe pac-
YeTHO# MOBEpPXHOCTH CKONbXEHUd OIIOJI3Hsi, ONpeaendioT IO
dopmyne

Monso™ My 8, Ky /oLy (83)

rae M '(}1— u3rubalomnii Mmomenr, H-M, H ropusonrann-
1 Haa cuna, H, B ceyeHHH cCBAM HA YpPOB H €
NMOBEPXHOCTH CKO/IBXEeHHUS;
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K - KO3(pbHUMeHT, 3HAYEHHMs KOTOPOTO NpPHUHUMa-

IOT B 3AaBHCHMOCTH OT 3aNaHHOM IpUBeNdeH -

HO#l riayOHMHBI 3all0XKEHHUd CBau B_KOpEH -

Hble MOPOAbI: npn h; =2,6 Ky=0,65; n‘;m

R, =3 Ky =0,7; npu "'i7’3’5 =0,75

2.3.21. Usrubawomuit moment M,, AedcTeyomuit B ce-

YeHHH CcBau Ha ypoBHE pacquHoﬁ IIOBEPXHOCTH CKOJIbXe -
HHd, OINpPeOeligioT MO BhIPaXeHHIo

her
M:E‘"LM an.“i. hc‘r(H )+h (Hon cT f
! Hon P
*(H,,,—hc.,—h,,)a] . (34)
§ m

2.3.22. lopusoHTanbuyio cuny Q“aeﬁc'rbylomylo B ce-
YeHHHU CcBau Ha YypOBHe pacquHoﬁ NMOBEPXHOCTH CKOJIbXe -
HUS ONOJI3HS, ONPeNeNdloT IO BbIPAX CHHIO

Ql_Eﬂmﬂ__y_ (ALl 2 ) . (35)
Hon Np m

2.3.28. [lo BenuuMHe MAaKCUMAILHOTO MOMEHTA anpo-
U3BOOAT pacueT apMHUpOBAaHUA CeYeHUs§ CBAaM, PAaCIOIOXeH-
HOTO HMXE€ PacueTHO! NOBEPXHOCTH OMNOJI3HS, B COOTBETCT-
puu c Tpeboeanuamu CHull 2.05.03-84.

MagkcumanbHbil MPOUEHT apMHPOBAaHHUS CEYEeHHs CB a H
Ma HE LNONxeH npeBenaTb npu atroM 3%. Ecnu xe yxasawm-
HOe YC/IOBHE He BLIUIONHAeTCHd, TO cleAyeT YMEeHBIWHUTH
paccroanue O, y K 3aHOBO IIpOU3BECTH pacyeT B COOTBET-

creun ¢ nn.2.3.9-2.8.23.
2.3.24, [locne KOpPpeKTHPOBKH PACCTOAHHUS MEXIY OCa—
MK cpait B paay A, ; O IPOYHOCTH CedeHHd Ha AeicTpue

uarubawpmero Momeg'ra NpOBepgIoT cobimoAeHHe yCllOB 4 |

(82).

2.3.25. Ecnu ycnosusa (32) He BEIMONHAIOTCH NpPH Mak-
CHUMAanbHOM 3HAYEHHHM NpPOUEHTAa apMMpPOBAaHHS Jua=3%, TO
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HeoOXOAMMO pPAcCCMOTpPeTh NUOO0 BapHaHT 3 AKpeNileHHUd
OMOJI3HY MHOTOSPYCHBIMU HATOPHLIMH MOOAEPXUBAII KM H
COOpyxeHuaMH, 1HOO BapHaHT 3aaHKepUBAHUs cpail I'pyH-
TOBBIMH aHKepaMiu.

2.3.26. [Ipy 3anoxeHHH HHXHHUX KOHLUOB CBaif B CKalb-
Hbpleé ¥ MNOJIyCKa/llbHble KOPEeHHble IIOPOABl PACCTOAHHE MeX-
oy ocsIMH cBa#l B psiflax No yCIOBHIO YyCTOWYMBOCTH TpYH-
Ta KOpeHHbIX mopon @ clleQyeT onpefeldaTb IO Bhipa-

XeHHIo "',"

X +h)) (Hy;-hy~hy)

ey (04 R B P/ THE g g 15 ({her pL a )
heh

(.'!cé_hpl Hml'ﬂ'i&) 15(_:.1:_2..,. _.nn_cI_.a)A}H-

+( _'Ecrﬁ;’ip. + _“m_'zhg;h&)tm t]]» , (36)

roe Rc’“ - HOpMATHBHOE BPEeMEHHOe COIIPOTHBJIEHHe
CKalnbHOT'O T'pPYHTa OAHOOCHOMY CX aTHIo,
Ia;

Ah=0 - npu 3anenke B MarMaTHYeCKHe NOPOALI;

Ah=¢ ., - npm 3anenke B npouHe CKalbHble MOPOAEL;
eKifp

pacueTHag riIybuHa 3anoxeHHd cBal B
CKanbHbIe KOpeHHble nopolnl (nasmauaet-
Csl MOC/IeNOBATENLHO He MeHee Tpex 3H1-
yeHui

cKi

U3 uyucna HOIIY‘-IGHHBIX 3HAYEHUH DaCCTOAHHS Mexny
OCAMH cBa# B pany a . Qg fanpHedwero pacuera Mpw
HHMAaTCq Te, KOTOpre yoosiieTsopsioT ycnosusim (32),

Pacuer CBaflHHX  NOAEPKHBRIOWHX COOPYXEHHA
Ha NPOYHOCTL H  YCTOAYHBOCTD

2.3.27, PacyeTr cBafiHOrO NOAAEpXMBAKIIEro COOpyXe —
HHS NPOM3BOAAT C HCIO/NBL30BAHHEM NPAMOYTOILHOH CHCTe-
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Mbl KOOpPAHMHAT XOZ- Hayajno KOTOpPOH NPHHHMAIOT B TOYKe
0, nexame# na nepeceqemm cllela MOAOWIBEl NIHTHl POCT-
pepka ¥ ocu cummerpuu miaurel. Ock X ToOpu3OHTanbHA M
HallpapjleHa BNpPaBO; OCh #Z BepTHKalkHEa M HalpaBileHa
puna (puc.9).

OJ FX‘ - X -
O\
A, i
.0 B | Y

¢,

g,

Puc.9. Cxema x
pac4yeTy noaaepxH-
paiouero coopyxe-—
HHUSA: a - MocKag
HNpH pAfOBOM _paclHo-
JIOKeHHMM cBail B
miaHe; 6 - TO Xe,
NpH¥ PacoIOXeHHn
B WIAXMATHOM IO ~
pankKe; B — OCHOB-—
Had CHCTeMa MeTo-
na nepeMeueHni

2.3.28, Tonoxenne xaxnoh i -f cpay Ha INIOCKOH Cxe-
Me oONpelensioT KOOPAMHATOM X; ee ronoest u yriom Y,
HAK/IOHA OCH CBa¥ K BepTHKany (IpH HalMYBH HAK/IOHH bl X
crait).

2.3.29. Bce nelicTeyollHe Ha NMOoAAepXHBAllee COOpy -
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XKeHHe BHellHHe HarpyskH NpHUBOAAT K Toyke (0 H packia-
apiBalT Ha cwinl Ho u P, |, HanpaBiieHHbIe COOTBETCTEEH-
HO BOONkL oce#t X ®w 2Z,H MOMEHT M, oTHOCHTenBHO TOuU~
ku 0, Cuam Hy, ¥ B, nonoxurennse, ecnu onu cosmna -
AalT C MNONOXHUTEeNbLHBIMM HampaeleHHuaMu oceid X u 2, a
MoMeHT M, nonoxurenen, xoroa oH Ae#cTBYeT IO Hamnpabe-
JTeHHUI0 4YacOBOH CTpenkH.

2,3.30, CpaiiHble monaepXUBAIOIIME COOPYXEHHS pPacCum-
THLHIBAT MEeTOAOM TepeMelleHHl; 3a HeU3BeCTHLIe IepeMe-
HleHUd NPUHHMAKT nNocTynarenbHble CMelleHHS 0 U ¢ TOou-
ku 0 110 HanpapneHuo ocelt X HZCOOTBeTCTBEHHO H Yronn
p noBopoTa MIMTBI BOKPYT 9TOH TOuYkH. [o10XKHTelbHbIe
HallpAB/leHus NepemelleHnit A, u yrna f5 cosnananT c
MOIOKUT €JIbHBIMHU HAalpaBlIeHUsIMH YCHWINH COOTBETCTBEHHO
Hz, pl b4 Mo,

2.3.31. B obuleM cnyyae HeCUMMETpPHUUYHOH IJIOCKOMH
CXeMbl TO/IIePXUBAKWero COOPYXeHusi nepeMelleHus &,C
M yroa f3 onpedendloT B pe3y/ibTaTe pelleHHs CHUCTEMBI Ka
HOHHYECKHX YpABHEHUH MeTONAa NepeMelieHHil:

Qtge* Cae* Pay™Hhe= C Qg cos @) m 5

ax,, + Ch, +ﬁ,1¢}-p§= qqgin ym | (37)

Qiga* Cly, ™ Pyg= M= ("M + x; Q, sin f)m,

roe m =1 — Ang MHOTOpPAAHBIX COOPYyXeHHH NpPH pacnoio -
KEHHH CBall B WlaxMaTHOM NOpsdKke M pac -
CTOSHUA MexIy OCAMH cBail B pady Onyi<31g,
a TakXe IpH PANOBOM PACHOJIOXEHHH CBAii;

m =2 - nag MHOTOPsAHbLIX COOPYXEHHH NPH pPacnoiio -
KEHHHM CBAail B wlaxmMaTHOM HNOpdalke K pac -
CTOAHHH Mexay OCAMH caall B pany ang-]/‘l]]e;',

Y - yron HakiloHa cBail K BepTHKAIH;

M, .d,- coorBercTBenHO Marpbawuuii MOMEHT M NOme-
9% peunas cuna, BOBHHKalO(JJ[He B BS XHeM Ione-
pedyHOM Ceuenun cpau (CM,pHC. I)) OT dAeHCT ~
BHsi ONON3HEBOrO MaBlAerusd Epppacy Ha OC =
11 HOBHY K CHCTEeNY MeTold HepeMelleHuii.



Warubaomuii moMedT M u nonepeunas cuna [, nmo -
NOXWUTENbHEl, KOTNa I'oJIoBA BEPXOBOW CBaW B NOAOCPXKY —
BamIleM COOPYXEeHHH BO3AedcTByeT Ha INIUTY pPOCTBEpkK a
B HaiipaplleHHdX COOTBETCTBEHHO IPOTHB 4acoBOH CTpell -
KU U BJeBO.

2.3.32, [lpunumada onol3Hepoe OaBlleHHe Ha CBAau B
IONAepKUBAOWeM COOPYXEHHH MEHAIIHUMCS [0 JIUHEHHO —
My 3aKOHY OT SHaYeHus @, (sa ypopHe mofomBbl NUTHI)
Ao 3HAYeHHT (, (na ypoBHe pacuyeTHOW MOBEpPXHOCTH

CKOJIbLXeHHs OIIOJI3HA ), Ma' " Qa' olnpeneidgT B peaylibTa-
Te pelleHUd CUCTEeMbl ypPaBHEHUH:

M Hz H3 -
B s dagone{ Sahe) W -E;3(M8,40,8,,)

M“VH°“+ %‘% +(35_t +1?21—-l%-) Hosn=-Eé"J(Mid.MM+ Qigmu) , (38)

Mg+ O Hon* (&1 + gt =m,
Qq"'(‘im*' &aégi)zaz 9, >

roe M1 7 Qi - HeHWsBeCcTHbie 3HAYeHHd COOTBETCTBEH HO
u3rubampilero MOMeHTa H IONepedHO# CH-

Jibl, BO3HHKAIOIINEe B COeYEHHH CBAa#¥ HA
YPOBHE pacUueTHOH NOBEPXHOCTH CKOJIbXe-

HHUE OT OelCcTBHY OION3HeBOI'O OdAaBlIeHH g

on.pace C OpPAHMHATAaMM¥ IMIOpPel 44 ¥ 4,

HA OCHOBHYIO CHCTeMYy MeToda HepeMelle-
auil (cM. puc.9, 6

[Ipu pacuere M@“ Qq’ cinenyer npuHumare ¥ 4,
NOJIOXKUT €lIbHBIMHK, eC/id OHH HallpaslieHbl BIPAaro.

2.3.33. YHucneHHble 3HAYEeHHMs OPAMHATHI SIIOPHI OIOJI3-
HEeBOTO NaBlleHUd 92 (H) paccuHTHIBAIOT 110 BLIPAXEHUIO

q{a:_ 2Eon.£acu Ryt . (39)

on
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HuciieHnoe JHAUEHHEe OPAHIATHL SI0pL OUOIHa BO TN O
saBnenust . YCTAHABIABAKOT 110 AUHCHHOU UNT CPUOIISIIHH,

2.3.31. Koagpulluent gepopMauuu cpau o(,s PaCcCYATHIBAIOT
0 BLIPaKEHHIO

\/ Xa%e
9= Es] ) (40)

rne $,- ycnosuag umpuuna cpau, M (cMm. 1.2.3.10, dopmy-
P %y ?24)5)'; P to

Es- pacyernnii Moayie ynpyrocTy GeToHa CBau NpH
cxkatun uw pactdxemun, [la; Eg5 =0,85€g 4;

E W HAYANBHBII MOAYJ/Ib YINPYrocTH GeTOHa NpH CcXa -

THH H PACTAXCHIH, NPHHHMAEMbIf B COOTBETCT ~
piit co CHull 2,05.03-84, Ila;

4
7 - MOMEHT HHepLIlll MONepeyHOro CeyeHud CBau, M ;

I= _ﬁ_ﬂz Dyﬁ .

2.3.35. llpu npuHgTOii BeNHYyHHEe NPUBENEHHOH IyOHHbI 3a-
noxenust cean hy  (cm. 1.2.3.16) u c yyeToM KOHKpeTHbIX
HHXEHEepHO-TeONIONHYECKHX yCNOBUil ONpeneldiorT eAWHHYH bl €
nepeMelyeHsd CeyeHHs Cpal B YPOBHE [IOBEPXHOCTH CKOJIBXE —
st Sy (M/H), 8,28 (1/H), Jw(1/(H M) o1 emmmuan b x
YCHJIHil, MPUMIOKEHHDLIX B TOM Xe ypOBHE, MO BblpaXeHHaM:

1 .

W OL;ES 3 Ao smu'gufglglg;?ao; (41)

1
8MM= O(g E&j Co !

roe A. B (.- 6espasMepHble KOAhhHUHEHTHI, HPUHUMAE M1, &
0170r "0 1o Tabdam. pib? /l/(.m) P l



2.3.36. 'opusoHTanHele cMe'lledua U yLoj lIOBOpOTa
cean {co cBOBONHLIM BEPXHEM KOHUOM) B ) pPOBHe Nodoul-
Bbl pOCTBepkKa 81(M/H), 82(1/(H'M)), 6‘5 (l/H) OT eNUHHY -
HOM FOPU3OHTATLHOM CHI bl M eNdHMYyHOI'0 H3rubamumer o
MOMEHTA, MPHIOXKEHHBIX B TOM )Xe ypOBHe, pacCYHThbIBA -
10T 110 dopMyiaM:

e :
8- 5']5'%_5":' S Lo * QSMH30+3H ’

£ :
=g, 7 * un
2
&5""?%;3"" 8mm£o+ d\mu ’

rae £, - OAdHA y4acTKAa CBaM OT NOAOUWBLI HIHTHL POCT—
BepKa MU HOBEPXHNCTU CKOLioXEeHHUs, M.

(42)

2.3.37. XapaKkTep# 'THKH .Ke( TKOLTH CBaM (H/n),
Px(H/“}’ F2 (H/™m), Ps (H). Py (H-M), upcilcTasfson e
COBGOH CHII L B MOMEHTHI, llepelapaeMble OT CBAH HA POCT-

BepK !pH eI'0 eNHHHYHBIX [epevielleHHsaX BAOLL U fAolepek
OocH ¢cpa#, o TAaK)he MpPU ero eAUHWYHOM I[OBOpPOUTe, oilpe -
aendrrr a0 gopMyliam:
7. .y
=p - . -EE_C i =TAT :
= 2’ 17 ’ ,Pz - '
Lo= PP £ 2‘” 16‘2 s
: d’i (43)
.P5= - : Pq‘ - *

rie E‘T -~ XeCTKOCTh NONEepeyYHOT'O CeYeHHs CBAW MpH
¢ cxaruu, H;

E’ - QJHMHA CXaTHg CbBad, M;

NpH O.lMpaliiyd cpaid Ha ckaiy

= + :
,=2,+¢ .
IpK OIIUPpAHMH CcBail Ha HecKanbHhii TpPYHT

Es F. .
1x=go+z+—(f-f- :



§- maowanrs ceuenus ceay, me;

{ - dakTuueckaa rnybuHA 3aneflku CBal B KOpPEeH-
Hble MOPONbl, M;

( - kosQbHUMEHT NOCTelM TPyHTA MOA HOAOW B O i
cBa 3. : > .
u, H/M3; npunnmaerca C,> 50K, /D .p :

§, - miowans MONOWBbI CBaH, onpeneingemas MO
pacyeTHOMY AMaMeTpy CTBoOlla, M<,

2.3.38. Koagpduuruentsl KaHOHHYECKMX YPaBHEeHHHE onpede-
ndior no GopmMymnam:

Tag=fo 2SN W, +11p Py

Voe =TLeq = Z LN, COS Y,

Tap="Tpa=f Z X; 3inf; 03 Y, -p, 5 co3y; ;

Tee = o COS2Y; +Mp P, ; (44)
Tep=TUpe=oZ X OS2+ P x; + Ny Z SNy
Tpp=Po= xf CO82Y; + P, 5 a2 +2psSsing; Ny py.

IIpy 2TOM COIPOTHUBIICHHE TI'pyHTa, OKPYXakilero mnii-
Ty (yHAaMCHTA, HE YUHTHIBAKT Kak g CllyYad BepxosBblx,
TOK M HM30BHIX HOMIAEPAHBAIOLIMX COOPYMEeHMI.
2.3.89. Mpononnuyw cary M (H), uonepeunyw cuay
Qi(H) B MSTHGAIONAI MONOHT M.t(H-M), nelicTBYIO Il K e
CO CTOPOHDI MJIMTHL Ha DOJMBY kiok'Wwil CBaH, olpenejgloT
110 hopatyinant:

N = p, [osinyg; +(c+x; p) cos ] .

Q;=p, [a cos i, - (c+x p)siny]-p g+ Ogm; (45)
M;=pup-psLacosy, -(crox,p)sing ] + M m .
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2.3.40. BuyTpeHHMe yCWIHg B IONEepeYHbIX CEYEeHHU g X

cBau M NaplleHus, llepefaBaeMble HX OOKOBOI MOBEPXHO -
CTBHI0O Ha TpPYHT, OKpyXalomuil salellaHHY!O HacThk CBall, Ol-
pefensioT Kak Ans BepTUKanbHbix cpait ot ycmmit N, Q;
u M;, npunoxeHHpiX K MX [OAvBaM, TaKk M OT paclpelenes
HOI'O OMOJI3HEeBOTO AAaBlIeHHs Eon_ «- [lp¥ oTOM pacyer
cBail clledyeT MNPOM3BOAUTL B COOTBETCTBHU C NPHIOKEHH-
em Kk CHull [[-17-77 u /1/.

2.3.41. Ecnu B pe3ynabTaTe INPOBEAEHHOT'O pacyeTa OKa-
XKeTCcs, 4YTO Mg KaKOW-nubo M3 cpail B MOAAEpPXKHBAaONEeM
COODPYXEHHHU NpHU HIPUHATHIX T'eOMeTpHYeCKHX IapaMeTp ax
He BBIIOJHAETCH YCJIOBHE YCTOHYHUBOCTH T'PYHTA, OKPYXaio-
mero 3adellaHHY0 4acThb CBaW, TO pacueT ClleAyeT MNOBTO-
PATH, YMEHBIUHB BE/IUYMHY MEXOCEeBOI'O pacCTOogHHs Q, ..
np¥ cobmonenun ycnosui (2.82). ¥

2.3.42. Ilo HailleHHLIM 3HAYEHHSM BHYTPEHHHUX CHIO -
BbIX (GAKTOPOB B CEYeHHdX CBail NPOU3BOAAT pacueT HX
NPOYHOCTH, apMHUpPOBaHWsg, a TakKxe pacyeTs no o6paao -
BAHHMI0O U PACKDPLITHUIO TpPEeIiHH,

Pacuer cBaiibix  NMOLAEPXKHBAIOWHX COOPYIKEHHA,
338HKEPEHHBIX TPYHTOBbLIMH  aHKEpPaMH

2.3.43. Pacuer cBaiiHbIX NONAEPXKHBAIOIUX COOPYXKEHHUI,
38aHKepeHHbIX T'PYHTOBBIMM aHKepaMHd B YpPOBHE HH3a IUIH-
Thl POCTBEpKa, IPOBOAAT B TOH e MOCJIeN0BaTeNbHOC T H,
YTO U pacyeT OOBIYHBIX CBaWHBIX NMOANEDPXKUBAIMIHX COOPY~
xenuit., Ornuyne zakioyaeTcs B TOM, YTO IpPH pacyeTe
3aaHKepeHHbIX NOAAEePXUBAIOUIUX COOPYXKEeHHH B MIOCKY 1O
pacyeTHyI0 CXeMy BBOOAT oOuiee aHKepHOe ycwuiiue ﬂ_o&u, ,
NpUIOXKEHHOe B YpOBHe HHM3a IJIHTbl POCTBEPKA, BEJIHYHUHOU
KOTOPOTO MNpedBapHTeNbHO 3a0aloTCd M C Yy4eTOM KOTOpO —
ro omnpefejngercs CHCTeMa BHEUWHHUX YCWIHH Ha NMOOAEpXH -
pawiiee coopyxenue, [lanbHelimuit pacyeT B sTOM ciyyae
COCTOUT U3 OllpeaAelleHUs NMapaMeTpoB COOCTBeHHO TPYyHTO-
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BOTO aHKepa - ONHUHBLI 3alellKd HIKHero aHkepa, moaGopa
A pacuyeTa cCedeHHd aHKepHOH TaAru.

Takywo cxeMy pacueTa ciledyeT NPUMEHATL IPHU IIPOeEK~
THPOBAHHH OTKOCHLIX CBAaWHbIX NOAAEPXHUBAIIHX COOpYyXe~
HHH, KOT[Aa NJAKTA POCTBEpKA $BAdeTCs ONHOBPEMEHHO H
byHOaMeHTOM MNOANOPHOH cTeHbl. CYIMHOCTH 3aaHKepuBa -
HHd B paccMaTpuBaeMOM cliyuae CBOAMTCH K CHHX e H H I0
3HayeHui uarubampumero MOMEHTa M TIOPHU3OHTAIbLHON CHIIB]L,
AefiCTBYIOLIMX B ypOBHE NOBEPXHOCTH CKOJbXEHHd OJIoI3 -
Hd Ha salellaHHYI0O B KOpPEeHHLIe HOPOAbl 4acThb CBAaM.

2.3.44. Haubonee sddexTUBHL 3aaHKepeHHbie BepXOBbIe
cBaliible MOAAepXHBaIHe COOPYXEHHdg, OCOGeHHO B TeX
cllydasX, KOT'la BepXOBO# OTKOC BbLIEMKH pacnojlaraeTcd
B Hpefenax ycToiuuporo (xouTppopcHoro) TPyHTOBOTO
omoka.

2.3.45. PacueT BepxOBbHIX 3aaHKEPEHHBbIX NOAAEpXHBAao-
KX COOPYXEeHHH MPOBOAAT B TAaKOH MOCIIeNOBAaTelbHOCTH:

3anaeagch OuameTpom cBak D, MOAVIeM yHpyrocTH
feTona M IIyGHHON 3aldelikd CBaM B KODeHHbie IOPOMEI, IO
dopmynam (88) ompenendaioT BeNuuMHY NONMEpPeYHOR C HIJI b

Q, (cM.puc.9) xak ang Galk® c OOHMUM 3alIeMJICHHBIM H
APYIC'MM HENOABMXHO ONepTbIM KOHUOM. IIpH 3TOM oOTHOCH~
TenbHaa rny6una 3adenku cBam !l He MO/XHA NpeBHIIATH
2,8;

3anaBasach AuameTpoM ceaum D,, u npunumas obecne-
YEeHHbIMH YCTOHYMBOCTL I'DYHTAa, OKpyXaiouero sangejaH -
HYI0O 4acThb CBAaH, ¥ NPOYHOCTb ee IO Marepuainy, no ¢op-
Myne(16) BBIYHCIFGIOT MaKCHMallbHO€ pacCTOSHHEe Mexay
cBagMM B psAy @, KaK Ul OAHOPSIAHOW KOHCTPYKIHH;

MO pacCTOSiHUIO G, ONpPEeNeNsioT pacyeTHOE ONOoi3He -~
BOe NaBleHde Ha OAMHOYHYIO CBAl0 K OpAMHATH €e B YpOo®B
HIX HH3a INIUTHl POCTBepKa H pacyeTHOW NOBEpPXHOCTH
CKONbXeHHg @, 1o ¢opmyne (89);

IO BEeJIMYKMHe MNoNlepedHOH cumpl {§, U yria Hak/lIoHa aH-
KepHBIX TAl K BEPTHKANX QA pacCHYUTHIBAIOT obmee aH-~
KepHOe yCHIHe:
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_(Q :
ﬂo&m_(‘E:- B)/smﬁ, , (46)
rae B - wupuHa ononsHd, M.

Hanee ycranapnuBaloT Heo6XOMMMOE KOJIHMYECTBO aH-
KepoB B NOAAEepXHBAaloUleM COOPDYXEHHA U pacCCTOSHHEe
MexNAy HUMHM IIO OCH COOPYXeHHd, CBOOOOHYI0 LJIMHY aH-
KEepoB M MOTepH NpelBapUTENbLHOTO HalpsXKeHHs, Tpebye-
MOe yCwiHe IpelBapHTelbHOTO HATHXEHHA aHKepa C yue-
TOM HOTepb, IapaMeTpbl HHXHeN aHKepHO# 3alenkH, He-
06XONMMYIO TOJIIUKHY IJIATBHI POCTBEpK& M3 YCJIOBHS HA MpPo-
napnuBaHue. PacueT 3akaHYMBAIOT ONpede/leHHeM BHYTPEH
HUX YCWIHH B ceyeHUdX cBai,

2.3.46. Ha ocHOBaHum HOIy4YeHHOTO 3HayeHHda obuero
aHKEepHOT'O yCHIug ‘n'oé’w, ¥ Tpebopauuit BCH 98-74 nasua-
YaloT KOHCTPYKUMIO aHKEpHO# TATHM M pacyeTHOe YCHIIHe
ee NpeABApPUTENBLHOTO HATAXEeHHS ‘Q'P’ KOTOpoe He MOMXK-
HO INpeBbllIaTh PaCYETHOTO CONpPOTHBIEHUA Hanparaemo i
apMaTypel B CTaNUM 3KCIUIyaTaldd, YyCTAaAHOBIEHHOTO
CHull 2.05.03-84 u BCH 71-70. Ilpr atoMm cliedyeT y4Hu-
TBEIBATH, YTO A/l 3aaHKePUBAHMA CBalHBIX MOAAEPXKHUBAK -
XX CcOOpyxeHu# Haubonee uenecoo6GpasHO HKHCNONB3OBATb
CTepXHEeBYI0 BHHTOBYIO TepPMOYIPOYHEHHYIO CTallb QHAMEeTPOM
36 MM (TY~14-2-686-86) unun ceMunpoBosouHbie kaHaTel K-7
(TOCT 18840-68) auamerpoMm 15 mMmMm (rabn.2).

2.3.47. HeobxonumMoe KO/MHYECTBO aHKepOB BbIGpPAHHOTO
THna N, B 34aHKEPEHHOM NOAMEPXKUBAKUIEM COOPYXeHHH
onpenengior no bopmyne

N =Sl (47)
o £

2.,3.48. [lng oueHKM HNOTephb INpPEIBAPHUTEJILHOI'O HampsiXe-

HHUA olpefensgloT cBOGOAHYIO MIHHY aHKepHOH Tgrnza(m)no

dopmyne
2IL= 20 + 81 .
cos . (tgk +1g fr)

(48)
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TabGnuua 2

Tun apmartypbl ankepa Sé’é‘%’;’;é‘iﬁx%‘f“%aap METYPE!
npé=- |pac - |MakCHMalbHO
Aelb= [9eT - |nomycTUMOe
HOe  [HOe g’ npensapu-
TelbHOTO Ha -
TSX eHUG
C eMHIpOBO/IOYHBIH KaHaT
(npanr) K-7 nunamerpom
15 MM:
7 npsaneit 1650 [1150 1300
12 npaneit 2850 {2000 2300
19 npsaneit 4500 |4150 3600
BuHTOBAg TepMOYNPOYHEH—
Has cranb @ 36 Mwm:
1 cTepxeHb 960 | 600 800
2 cTepxHd 1960 [1400 1600
3 cTepxHs 2940 12100 2400
roe f - cpoBonmas nnMEA aHKepHO# TAT'WM B Npedelax

IIJIKTBl pPOCTBEPKAa, M.

2.3.49. llpy HasHavYeHHBIX BENHUYHHAX paCUeTHOT'0 ycu-
nua MPeNBAPUTENLHOTO HATSXKEHHs aHkepHoM Taru Sy, Au-
ameTpa cpa® Dy u rayGunbl ee 3afle/lKM B KOpPeHHbIe IO-
ponsl £ onpenensgior Tpebyemoe ycunMe HaTsSKeHHda AaH -
KepHO# Taru fl, c y4eTOM TOPH3OHTalLHOT'O Nepemelle-—
HUS CBaM A. OT TOPU3OHTANBHON cocrabaalume#r f,/1/
npuxongueics Ha OOMHOYHYIO CBailo, ¥ AedpOopMAaTHUBHBIX
CBOWCTB MaTepHajia aHKEpPHOH TATH no ¢opmyiae

=00+ Af{-'i‘—" E.F) (49)
(3



roe E, - mMoaynn ynpyrocTs apmaTtyphl, Ml a;
g‘a- mbomaub CeuyeHHd apMaTypbl aHKepHO# Tary,
Me<,

B coorBercTBuM ¢ TpeGopaumamu CHull 2.05.03-84,
BCH 98-74 u ¢ yuetoMm tTpeGomaumit CHull 2.03.01-84 on-
penensioT CyYMMAapHYIO BeJHYHHY MOTEepb NpeNBapPUTeBHO —
IO HATAXEHUd OT pejlakCalMM HaNpsXKeHH# B apMmaType H

nebpopManuy KOJMOOKH KpeljieHHd aHKepa K IJIMTe pOCTBep-
Ka:

S 2E, 7,
n'=0 (027—%— 01)+-—4379— ’ (50)
|I
roe Ra,,' pacuyeTHOE CONPOTHUBIIeHHEe apMaTyphbl pacTd—

xeHuw, MIlla.

2.3.50. CymMMapHy10 BelM4YUHY HOTepb NpPH NPOEKTHPO -
BAHMH 3aaHKEPEeHHbIX NOANEpPXHBAUIUX COOPYXEHHHl cleny-
eT npuHUMaThL He meHee 100 MIla. [Ipu artom obmee (c
YYEeTOM NOTepb) NpedBapUTeIbHOE YCWIHe HATSeHHd aH-
KepHOH TAr'M He NO/IXHO NpeBblllaTh NpelelbHOTO 3Hayde -
HUg ,yCcTanoBnenHoro mo CHull 2.05.03-84 u BCH 71-70
Og CTalKMW CO30aHMS MpeNBapHTelbLHOTO HAaTSXEeHHS:

Q,=0;10'< 08 Ra, %o - (51)

2.3.51. Pacyer miIuTel poCTBepKa 3aaHKepeHHLIX IOA-
OepXHBAIKUX COOPYXEHUHX MO/KEH BKIYaTh ee MpOoBepKy
Ha IpodaBpluBaHHe OT NeHCTBUHA CHIIBI _0_'1,, KoTopadq IMpH -
HUMAETCHd pPABHOMEPHO  paclpe[eleHHO IO OTpaHHYyeH -
HO#M myomany, onpenensemoll ycranoBinennsiMu BCH 98-74
pasMepaMH KOJIOAKH KpelJieHHs, U3 YCIOBUd

n.<¢ R’,&cp h, (52)
HIIK B cnyqae }’CTaHOBKH B IUINTAaX NolnepeyHO! apMmaTypbl
N <1AFR b, (53)
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'Q"'rs Ra.x H'—xp ’ (54)
roe f=1 - koaspdpunnent;

R_- pacueTHoe compoTupieHHe GeTOHA OCEB O My
P pacTtaxenmo, HasHazaemoe no CHWl 2.03.01-84,
MIla;

4 .- cpelHeapudMeTHuIeCcKkOe IapamMeTpPOB BepXHero
¥ HHXHErO0 OCHOBaHMil NUpaMHAEbl, 06pas3yio -
mweiica NpH NpoRaBlUBaHUU B npeneiax pabo -

yeit BoICOTHI Hp ceueHusi pocTBepKa, M;

R - pacuernHoe compoTuBieHHe NollepeyHOH apma -

Typbl paAcTsKEeHHIO IpH pacueTe CedYeHHH, Ha~
KJIOHEeHHBIX K NPOOOJIBHON OCH 2JIeMeHTa, Ha
neiicTBHe nmonepeuHod cunwl, MIlla;

F.__- cymMapHad mjnowafb nonepeyHoil apMaTypHl,
XP nepecekawueii SOKOBbIe I'DaH¥ NHPAMHABLI NPO-
naB/IMBaHUd, M

Ecnu ycnosua (52) - (54) He BpmonusaioTcs, TO cliely-
eT CHU3HTb pacyeTHYI0 HeCyylo CIOCOGHOCTbL aHKep O B,
yBenuuuB ux obllee KOJKYECTBO B COOPYXKEHHH, IIPOU3BEC-
TH NlepepacyeT YCHIHS NpeNBAapUTE/LHOTO HAIDPIXKEHUS aH-
KepHO# TArM WIM NPeNyCMOTPETb yTO/UEHHE MIUTHl POCT-
BepKka B MeCTe YCTAaHOBKM aHKEpOB.

2.3.52. Pacuer rny6usbl 3anelku HUXHETO ankepa Z,
B Cllyuae YWHpEHHMs HIDKHeH HaCTH CKBaXHHBI Cliefyer NINO
H3BOAUTL MO YCJIIOBHIO

2, 4= :)ERj [A, Cuy * Xop (Hop*Z,)1+27 22" [y, (W +

A T (55)

rae f - KOo}PUUHEHT, yUUTHIBAOWHKA HEONHO POMHOCTH
1 TPYHTOB KODEHHBIX 1OpoA; f =1,2;

R - panuyc ywmpenus, m;

2 :
cosf -~ (1-3in ¢ )41, »

A‘— napamerp; A=



C - cuemjesue TpPyHTa B 30HEe NMOQ YWHUPEHHOR ya -
Y cTbio ckBaxHHBI, [la;

X‘:P— CpedHUil yoenbHBIH Bec TpyHTa, H/M>;

T - paonyc CKBaXHHBI, M;
_re(gse_ Tk y -
ot (45754 5

sz, — R
* ‘cq(45‘—2-)

[} t
Y C — COOTBETCTBEHHO yroJ TpeHHs, rpal, U CLemle-
K&  uyue, [la, Ha KOHTAKTe TPyHTA C MOBEPXHOCTBLIO
CBAalHO# YacTH aAHKepHOHl 3anelkH.

2.3.53. Ecnu 3akpenneHne HUXHeEro aHkepa NpoOHCXO
AMT JIMWIb B pe3ylibTaTe TpPeHHs I'PYHTA NO NOBEpPXHOCTH
cBailHO# 3anelkH, o6pa3’oBaHHON MNpH TBEepAeHHH UEeMEeHTHO-
ec4aHoro pacTBOpA, 3alUTOT0 B CKBaXHMHYy OO NOBEPXHO~
CTH CKO/IbXEeHHd ONON3Hd, TnybuHy 3anenkum Z, cieay -
eT paccuuThiBaThb 1m0 ¢opmyne

_-TE(T%4 Q.ﬂ.‘,f,)'/‘ , (56)

Za 51

roe T,Q - NMapaMeTphl KBAaApaTHOT'O ypaBHEHHd CBA3HM
rny6usHbl cBailHOM 3alenkH aHKepa ¢ CHWla-
MH TpeHHd ¥ CLeNJleHHd MO KOHTAakKTy 3a-
LenKs ~ KOpEeHHbie NMOopofsbl;

T=2T (¥ §,19 i Hon CO5 B C) »

Q=TT Yep§aYg i -

Ecinu nong 3akpelnieHHs HUXHero aHKepa HCHONb3YIOT
eMeHTHbII pacTBOp, HarHeTaeMblil NMOA NaB/ieHHeM, 3HaYe-
Hue ”l ciaenyeT NpHHEMATh PaBHLIM CpeAHeMy panuycCcy 3a-
KpelJieHHd.
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2.3.54. BHyTpeHnHe ycHIug B CeYeHHgX cBait B 3aaH-
KepPEeHHBIX MOANEepXHBAIOWHUX COOPYXEHHAX OIpedeNdioT Mg
CTalu¥ HaTAXEeHHs aHKepOB OT BHEWHEer'o aHKepHOTO YyCH-
nus (ropH3OHTaNBHOR cocTaBigmel), a ANsi CTadWd 3KC-
niyaTaludu — OT ONOJISHEBOI'O [NaBjIeHHd.

2.3.55. Ecnu npm pacdeTe Npo4YHOCTH CBaM B MOOAep-
XUBapoLWeM COOPYXEeHHHM IO MaTepHaly OKaxeTcsd, 4TO H3-
rubaioumnil MOMEHT OT BHEIUHMX YCHIAHMA B TOM HIM HHOM
CeYeHHH NpeBbillaeT MOMEHT BHYTPEHHHX CH/ NpH MAaxCH-
MalbHOM [pPOLEHTEe apMHUPOBAHHA CEYeHHS M, =3%, TO He-
06x00MMO NpH HEU3MEHHOM napameTpe £ NOOAEepXHBAIO~
Ier0 COOPYXEeHHs YMEHLUWHUTh apameTp &, a 3aTeM IIpo-
H3BECTH MOJHbIA pacueT COOPYXeHHd C KOPPEeKTHPOBK O i
riayOuHBl 3anelikd cBaii B KOpeHHble NMOPOMHI.

Ecnu nonyyeHHas BelMYNHa napaMeTpa @ oxkaxeTcC g
MeHbuie oropopexnHoi B n.2.3.19, To naubonee uenecoot -~
pasHO B 9TOM cl/lyuae NPHUMEHHTH Al APMHPOBaHUS Bep-
XOBOH CBaM XEeCcTKYIO apMarTypy H3 npoguinnHoi# ctanu. [Ipn
9TOM pacyeT NpPOYHOCTHM CeYEeHHd BEpXOBOi CBaM cilelly e T

NPOM3BOAUTL B COOTBETCTBUM C TpeboBaHHgMu PykopoacTt-
Ba /2/.

Oueska BEANYHHB W CKOPOCTH CMEWEHHR
ONOASHEBOND  MACCHBA
0PN ROTYIMEHNN YVDE3BNTHA  AedopNaukit NOA3yuecTH
Ha KOHTaKTe ONOASHEBOA IPYHT-CBas

2.3.56. [auubit pacyeT creAyeT NPOM3BOOAMTL B TeX
cnyyagx, Korlla pacCTOsSIHHe MexAy OCdMM cBaii B pany
Q,,;,OTKOPPEKTHPOBAHHOE B peaylbpTare pacieTa CBaitHO-
ro roadepXuBamllero COOPYXEHHd IO IepBOMY HpedelbLHO-
MY COCTOSIHMIO, HAXONHTCs B Ipedenax
ap( a“.,i 4“1 .
2.3.57. 3nayeHus abCOMIOTHOTO CMelleHHs OION3HEBOTO
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CKJIOHa Jt , Pa3BHBAOIIETOCH BO BPEMEHH, HaYMHas C MO-
MeHTa BBOOa NOAAepPXHBAKLWEro COOPYXKEeHHs B IKCHIyaTa-
IIMI0, ClleAyeT ONpedelsiThb MO BLIPAXEHHIO

b P4ti
A= Eon.p]g)_cﬁ i’Mi _pml{_{l + 1 in [7«—(2(70) el“ -q
L “ on ’

l(‘ﬂ"" r)ra

roe  t;- Bpems, cyT (rom);

e k020PHINEHT BA3KOCTH OIOJII3HEBOT'O TPYH T a,
K onpedelgeMblii 10 MeTONHKE, M3JI0XeHHOH B pa-
6orax /8,4/;

‘l- HauanbHbI kosbpuumenT BaskocTh, Ila-cyT
° (Ia'ron);
€ - OCHOBAHHE HATYpPalbHbIX 0T apHpMOB;

V“'_ koabduuMeHT, onpedensgeMblii 3KCINEPHMEHTAa/lb—
HO.

2.3.58. [lnga OpMEHTHUPOBOYHHLIX pacuyeTOB KOabpuuM e H T
BA3KOCTH '[“ TIKHACTBIX TPYHTOB cllelyeT HasHayaTh B
cooTBeTcTBHM C Tabm.3.

Ta6nuua 3

e e e e b, Mac
T exyyenacTauHas 0,75-1,00 a(109+1010)

JlerxonnacTuynas 0,50-0,75 2(1010+1011)

Mnacruynaga - af(10114+1012)
TyromnacTuuHas 0,25-0,50 a(1012+1013)
Monyreepnas 0-0,25 a(1013+1014)
Teepnas 0 a(1014+1015)

IpuMeuwanne. [Ipn mepexone OT yKasaHHnIX B Tabm. 3
MHHUL i)wMeperms: koap¢uunenta paskoctu Ilacc k I[la*cyr
MMa‘ron) cnenyeT HCHO/IBL30OBATH NEpPeXOOHEIE 7xoe¢¢uuuem-b,

cooteeTcTBerHO Ky=8,64°1 u Kg=3,15-10-1,
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2.3.59. Hauanpuoii KO9(QOUIHUEHT BA3KOCTH 1, Cilenyer
HAHAYATI U0 Fpaduky 3aBHCHMOCTH KOahdHIIHeHTa BA3KO-
CTH Y OT COOTHOWEHHs T{":p(pmt. 10), nocrpoennomy no
POSYILT AT AM 9KCIePAMEeHT AIbHOTO Ollpede/leHus 10 MeTo-
nuke /38,4/. Tlpu stom no ocu abcumce HaA AAHHOM Cpa -
JuKe HeOOXO/IHEMO OTIIOXHUTH BEIWYUHY OTHOLUIEHHUd

a'n.gi

S=’ Eon.jacu
Pc‘
9°mn
M o4 BOJIHTHBY ‘Lo PHHATL COOTBETCTBYKUWee eMy 3Haye=—
HHAEC,

[y
? N
N I Puc.10. 3apucumocTts Koad-
[ buumeuTa B‘Aﬁ)KOT?TH OT CO -
| ornomenust Py [Pnep = Py -
lepeMennast HAI'py3Ka Ha
S T W chepuueckuil wramin; Pagp -
3 + MOpPoOTORAsS NArpPy3Ka Ha
RN chepuveckuil wramn
i —t—
|
|
bgn'Qnyt Pt/p
"y e

2.3.60. CkopoCTh OLOMBHEBOTO CMelleHHs U;i (em/cyr,
CMATOA) HA TOT WIA UHOIE MOMEHT BPeMeHH ti iocjie BBO-
1 HOJUVIOPKEBAKILETO COOPYXEeHHUst B 9KCHIlyaTauHlo ollpe -
OO O BLIPAK OHHIO

_ Ag, = N , (58)
ti t,’, - -ti,—i
P ]l{. ’ Aﬁ-: T adCOMIOTHOE CNIQIHCHIIC OHOA3H2BOTIN0O
t CKA01, COOTBOTCTBYIOWEE MOME M T M
Boesxenn tp ti-f , CM; ti,— ,',-f"l CyT.



3. YcrpoiictBo CBaHHbIX
NOANIEPXKHBAIOWHX COOPYIKEHHH

3.1, Paborm no ycrpoiicTBy OypoHabuBHELIX CBail cie-
OyeT HAYHHATL NPH HAIW4YUMH NpOEeKTa NPOU3BOACTBA pa -~
60T, MONIHOTO KOMILJIEKTa TeXHOJIOTHYeCKoro obopyAOBaHHs
K MaTepHaloB.

[IpoekT npousasoacTBa paboOT MO CTPOUTENbLCTBY CBai -
HOTO MNOAAEepXHBAaKLIelr0 COOPYyXKeHHa HOJIXKeH YOOBIeTBO -
park TpeGOBaHUSM TEXHOJIOTHH H3TOTOBIEHHa GypoHabus -
HbIX CBait M npaBuil HX npuemku /3,5/.

3.2. lIpu ycrpoiicTBe CBaiHbIX NOOAEPKHUBAKOLIMX CO -
OpYXeHHH, 3aaHKepeHHbIX TPYHTOBLIMHK aHKepaMH, IIOpPgAoK
NPOU3BOACTBA paboT HO HU3FOTOBJIEHHIO AHKEPHBIX THl', Ha-
TSXEHMIO, KOHTPOJIIO HATSKEHHsd H aHKepoOBKe apMaTypHbIX
My4YKOB AaHKEPHBIX TAT NPUHAMAIOT B COOTBETCTBHM C yKa-
sanugmu BCH 98-74. Kpome Toro, nomxHbl cobnoaarbcg
TpebOBAHUA IO TEXHOJOTHH COOpYXeHHda aHkepoB /6 /.

3.3. TexHonoruueckas cxemMa ycTpOHCTBA CBAaNHbLIX OO~
OepXHBAaIIUX COOPYXEHHUH BKIOYaeT ciledylollde omepa -
LHHM:

NOArOTOBUTENbHbIE paboThl (yCcTpOACTBO BPEM EHHBIX
06be300B, NMOBEPXHOCTHOI'O BONOOTBOAA4, BBIHOC MPOEKTAa B
HATypy, OpraHu3auud CTPOUTeNbHOH mHomankH, YCTpPOMCT -
BO IOATOTOBKH M3 TOMEro GeToHa H T.I.);

H3roToBNeHNe OypoHabGuBHBIX CBaii;

YCTPOACTBO Xene30BeTOHHON IJIWThl POCTBEPKA;

COOpYXeHMe MOANOPHOH CTEeHbl U3 MOHOJHUTHOr'o GeTOHa
(ecnim Takopas NMpeAyCMOTpPeHA KOHCTPYKTHUBHOU cCXeMOit);

ycrpoiicTBO “oneBalouiei” creHbl U3 MOHOIHTHOTO Oe -
TOHa ¢ nocienywoumeil o6MHUOBKOM,

TexHonoruyeckas cxema yCTpoiicTBa 3aaHKepeHHbIX MO
AepXMBAIOHINX COOPYXEHHH KpOMe NepedMClIeHHbIX onepa -
1uuit, BK/IOYaeT:



6ypeHne aHKEPHBIX CKBAXHH HA pacyeTHyw Iiybuny H
C 3a0aHHHIM yI7IOM HakinoHa (npowsmonurca nocne 6Geto -
HHpPOBAHHS IUIATHI POCTBEPKAa, YCTAHOBKM B HeM Halpas -
AqoWHEX TPy® M CTalbHBIX paclpedenuTelbHbIX IVIAT ¥ Ha-
6opa 6eroHoM MaHTH 70% NPOYHOCTH);

BBeAcHHEe B CKBAaXHHY IIy4YKa BBICOKOIIPOYHOH MNpPOBOJIO-
KM WIH CTEPXHEBOH apMaTypbl C HHXHHM AHKEPOM;

3akpenilecHHe HHXHEro aHKepa B CKBaXKWHe UEeMeHToIlex
4YaHbIM Pac TBOPOM;

3aNo/IHEeHHe BepXHell 4acTH AHKEPHOH CKBaXMHBI CHTYM-
HOM MacCTHKO#H;

ycraHoBKy OGOliMEI BepXxHero aHkepa;

YyCTAQHOBKY THAPOAOMKDATA M HATsXKEeHHe AHKEpHOH Tg-
I'M C 3aKpeljieHHeM ee B BepXHeM aHKepe;

CHATHe THApPONOMKpaTta M o6pe3Kky apmaTyper ;

H3OISIUHI0O BEPXHErO0 AaHKEepHOTo 3aKpelleHHg OT aTMoCc-
bepHbIX BO3AEHCTBHIH.

[Ipr aToM ycTpaMBaTh 3a8HKEpPEHHblE NONAEpPXKKBAIKe
COOpYXEeHHq CllefyeT B [ePHOA BpeMeHHOR cTabunusaunuy
ONON3HEeBOTO CK/IOHA, Y CTPOHCTBO TPYHTOBHIX AHKEpPOB,
KpoOMe TOro, HO/MXKHO 6bITh NONHOCTBIO 34BEplieHO A0 Ha-
yana paboT No BO3BeNeHHIO 3eMIIFHOT'O MONOTHAa,

3.4. PaGoThl no ycrTpo#cTBy OOBIYHBIX CBaNHBIX MOANEep~
XUBAIOIHKX COOPYXEHHMA MOXHO BLIIONHATBL K&K Ha MajlOaK—-
THBHBIX OIIOJISHAX, TAK K HAa AKTHBHBIX.

3akpennenye MaloakTHBHLIX ononanel (cmemenme co
CKOpOCTBIO 1-2 cM/CYT) cllenyeT Ha4YHHATL CHauajla Ha yo-
TOWYABKLIX y4acTkaX, 4TO obecneyuBaeT NOCTHXeHHe sbdex
Ta CaMOTODMOXEeHHd. 3aKpeljleHHe Xe QKTHBHOTO ONON3Hg
MoxeT ObITh HawaTo C Haumbollee AKTHBHOTO yyacTKa; NpH
9TOM HCNONBLIyeTCH 30PEeKT BPEeMEHHOTO YKpelUleHHs OO
Ha. [anee sakpenurenbHbie paGoThl cienyeT NPOU3BOAMTH
Ha Haunbojlee yCTONYHBBHIX yyacTKax.

8.5. Ilpr BoaBedeHHH "oleBAOWHX” CTEH BEePXOBHIX
cBaflHBIX MOANEPXHUBAOWIKX COOpyXeHHH# HX oOnMuHOBKY ue-
1ecoo6pasHo yCTpa#BaTh H3 COOPHLIX XKelle306eTOHHLIX
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IUIAT, 3aKpeniieHHHIX B HWXKHell wacTH cTeHnl B byHnamen-
Tax crakaHHoro rtuna, O6benurHeHue miut Mexay co6o#t
0 KOHTYpPy MOXeT GBITh OCYWeEeCTBIEHO ¢ NOMOWLIO
9/IeKTPOCBAPKH WM MeTalinyeckux wThipeli. Ecau pac -
CTOdHHEe MexX/Ay CBagMH B BEpPXOBOM IMPOTHBOONOI3HE BOM
COOpPYXEeHHH ONpeflelIeHO NpPH YCAOBHH AONYyUWIEHHAd PpPAa3BH -
THA AedopMalHdil MOJ3YYECTH HA KOHTAKTEe OMOJ3HEBOH
TPYHT - cBad, TO MEXAY TbUILHON NMOBEepPXHOCThLIO "one -
papleit” cTeHbl M BEPTHKAILHONX NOBEPXHOCTLIO ONO3HE -
Boro 6yoka OonxeH GLITHL mpeAyCMOTpeH 3a30p. Benuum -
Hy 3a3opa onpenensiotT mo dopmyne (57) Ha MOMeHT BpemeHH
t;, Korga CKOpoCThb NOJI3Y4eCTH Vti nocturset Hyl1eBO T O
3HauyeHHsd. MoxeT ObBITH TakXe NPeAyCMOTPEHO YCTpPOoHCT-—
BO KOMIIEHCATOPOB H3 JIerKOCXKHMAaeMOr'o MaTepHana.

3.8. BeTorHpoBaH¥Me CKBaxHH CileflyeT OCYWECTBIASATb
MEeTOAOM BepTHKAalbHO IepeMemawmeiica Tpy6ei. [Ipu aTom
NMOABWXHOCTEL NIHTOH GeTOHHO# CMeCH, XapakTepH3yeM a 4
ocanxoit xouyca (OK) um usMepeHHasi HemocpeACTBEHHO Ne-
pel yKnanko# cMeCH B CKBAXHHY, B NepHON YCTAHOBHBlIe
rocqg npomecca GeTOHHpPOBaHMs ROMKHA O6biThb 15-18 cM.

3.7. ona yMeHnbueHHsg BOAONOTPEeOGHOCTH NHTOH GeToH -
HO CMeCHM H pacxona HeMeHTa ClleAyeT NPHUMEHATbh KOMI-
JIeKCHYI0 XHMH4YeckKyio no6abky.

3.8. Mapka no npouyHocTH GeToHaA H3 JNHTBIX CMecel C
KOMIIIeKCHOH nnacTuprnupyome# nobapxkoi, BKIoyao 1 e i
cynepmiacTupHKarop, Mg M3TOTOBIeHHd GypoHabHB H bl X
cBa¥l HazHayaeTcs Ha cTalMM npoektHpopanng. Mcxoma ua
TpebyeMo#i mapku GeToHa, B na6OpaTOPHH BEINOIHAIOT NOAO~
6op cocrapa GeToHHOH CMecH.

3.9. Jlutas 6GeToHHas cMeCh NOjJXKHA ObITL OAHOPOAHOH,
He HMeTh BHMAMMLIX IIPH3HAKOB PACCIOEHHd, & BOAOOTHelNe-
HHe, onpefensemoe no 'OCT 10181.4-81, nonxso cocras-
nars 1-2%, uTo obecneuynBaeTcs NpaBHNbLHHIM noad6opowm
coctapa., KosdppuunenT pasnBmxkHu mebHS pacTBOpPOM cile-
nyeT NPHHEMATL B 38BHCHMOCTH OT KPYNHOCTHE MECKOB:

1,5-1,7 - ona MenkMX NeCcKOB C MOAy/leM KpPyNHOC T H
or 1,4 no 2;
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1,8-1,9 - mng neckoB cpeAHell KPYNHOCTH C MOAYJ eM
KpynsoctH 2-2,5;

2-2,2 - nnd KPYNHBIX MECKOB C MOAyJleM KPYNHOCTH
2,5,

3.10. [ng npurorosieHua GeTOHA K3 JIUTHIX CMecC e i
clefiyeT NPHMEHATBL mopriaanauemedtr mapok 400 u 500,
orpeualounit TpebopanugMm [T'OCT 10178-85. Pacxon ue-
MEeHTa Ha3HayaeTCqd B 3aBHCHMOCTH OT ero MAaApKH H Tpe-
6yeMoOi MOOBHXHOCTH HCXOOHO# GeTOHHONH cMecH cornac -
Ho CHull 5.01.23-83.

Menkuit 3anofIHUTeNb OO/MXEeH COOTBETCTBOBAaThL Tpebo-
paungm ['OCT 10268-80.

B kauecTBe KpYIHOTO 3alOJIHUTelNd CleAyeT IpuMe -
HATEL webeHnb, weGeHb M3 TpaBus M T'paBHil KPYMHOCTBIO IC
40 MM, oTBeuamumue tpebopanmam 'OCT 10268-80.

3.11. Bona nnga sarpopeHus GeTOHHON CMeCH HOJXHa
coorBercTBOBaTh TpeGoBanuam ['OCT 23732-79.

3.12. B kauecTme miuacTHQUUHpYOIEH PEeKOMeHAYeTC g
noGapxa JICT mapku E, oTBeyalomag TpebGoBaHUAM
OCT 18-183-83 Munnecbymnpoma “JlursocynpdoHaTel Tex-
unyeckune”. Paspewaercsa ucnonnsosartrs JICT opyrux ma-
POK IpH COAEpXAHHH B HHUX PeNyUHMpPYOWHX pewecTs [0
12%. Hapany ¢ po6Gapkoit JICT MOXHO HCHOMBL3OBATH TAaK X e
miacTUbuUHpy O e-Bo3ayXosoBnekawomyo aoGasky WCIIE,
oTBevaoumylo tpebopanugaM TVY 113-03-488-84 Munyno6 -
peunit CCCP.

3.13. Cynepnnacrudpukarop HP nonxen coorBercTBo -
pare TOCT 6848-79.

3.14. oGaeka-cynepmiactupukarop C-3 go/mkHa oTBe-
yaTk TpebopanuaM TY 6-14-625-80 Munxumnpoma “Pas -
xuwkurens C-3” ¢ usmeHenuem Ne 1,

3.15. Cocrae GeTona M3 JIUTOH CMECHM C KOMINIEKCHO #
XHMHYeCKO# noGaBkoit mia GypoHabupHBIX CBaif cineayer
moaéupaTh pacyeTHO-3KCIepUMEeHTalbHbIM MeTOAOM B OBa
arara.

3.16. Ha nepsoMm aTame Heo6X0AMMO YCTAQHOBHTb €O -
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crTaB HcxonHo@ Geromnnoil cmecu c noGaekoit JICT B co -
orBercTBHH c PykosoacreoM /7 / M cielylOUWHMH yKa3a-
HHAIMH:

NOABMXHOCTh HCXOAHON GeTOHHOH CMeCH HeNocCpeAcT -
BEHHO Nlepel BpeleHHeM NoGaBKu~CynepniacTHdUkaTO p a
no/XHa HaxoOWThCs B npeldenax 2-4 cm OK;

kosbdunuentT pasnBHXKKK wWebHa pacTBOPOM Ha3HadaeT-
cd B 3aBHCHMOCTH OT KPYHNHOCTH IIeCKa;

konudectBo noGapku JICT nasmayaercag 0,2% Maccwo
nementa (B pacuere Ha CyXxOe BELIECTBO).

[Ipu nmonbBope cocraBa MCXOMHOH CMECH CilleAyeT YYHTbk
BaTh, 4TO 4acTh BOABl 3aTBOpeHMds OyAleT BBedeHa B
cMechb Ha BTOpOM aTane (B MOMEHT NpHT'OTOBJIEHHs Id -
TOi cMecH) B cocTaBe pabGouero pacteopa HoGaBKH-CyHep-
nnactubuxaropa.

3.17. Ha BTopoM artane uyepe3 10-60 MuH mocne mnpu-
roroslelnusa 1abopaTOpPHOTO 3aMeca YTOYHEHHOTNO coCcTaBa
(p 3aBHCHMOCTH OT mHpedAnmojiaraeMoOr0 BpeMeHH TpaHCHOp-
Tupopanua) pBoaaT no6aexky HP (C-8) B konmuecrme 0,2-
1% maccel nementa (B NepecyeTe Ha CyXOe BelleCTBO) H
cMech nepememuBalor. OnTuManbHag OO3HPOBKaA 3TOH HO-
Gapku onpefensercd NpOoOHBIMH 3aMeCaMHM C HMHTepB ailoM
0,1-0,2% npm yciaoBHM, YTO IIOABMXHOCTHL CMeCH MOOJIXHAa
COOTBETCTBOBATL JIMTOH KOHCHCTEHIHH: UMEeThb OCalKy Ko-
Hyca OK uyepes 5 MHH mocile nepeMellHBaHug He MeHee
15 cM, a pomooraenenne (mo 'OCT 10181.4-81) ~ He 6Go-
nee 2%.

8.18. KonuuectBo pBOonuMoit noGasku H® (C-3) B 3Ha-
YUTeNbHOH Mepe 3aBHCHT OT MHMHEPANOTHYECKOTO M Belle-
CTBEHHOT'O COCTABOB LEeMEHTAa: Tak, INpH NPHUMEeHEeHHH NOpT-
NaHOAUEMEeHTOB C AKTHBHbIMH MHUHepalbHbIMM no6GaBKaMHu
0Ccafo4HOTO Ipoucxoxnenus nosupobka HP (C-8) 6Goanue,
yeM IpPH HCIONbL3OBaHMM LeMeHTOB 6ea nobasok. [oaupor-
Ka cynepmiacTuOHKaTOPOB YBe/MYKBAeTCd TaKXe C MHOBHI —
IIeHHEeM CONepxX aHud C3A B LIEMEHTHOM K/IHHKepe.

3.19. Koxrponbusie 06pasubl~-Ky6bl M3 nHTOH GeTOHHOM
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CMeCH [ONlg OnpelelieHMd NpodHoCcTH ¢opmylor 6e3 BuGpa-~
unu B coorBercTeur ¢ 'OCT 10180-78.

3.20. TexHonOrug NPUrOTOBIEHHH NHUTOH GeTOHHOK cMe-
CH C KOMINUIEeKCHOH mnnmacTtubuuupymomei nobaekoit, npeny -
cMarpuBapllasg HCIOAbL30OBaHHe aBTOGETOHOCMECHT el e,
BK/IIO4YaeT ABa sTana: npurorosinenue Ha B3 ucxonu o i
ManonoaBwxHo# cmecu ¢ nob6askoit JICT u ee pasxkmxe -
HHe Ha MecTe YKIaNk# N0 MUTOH KOHCHCTEHUMH NIyTeM
BBelleHNd cynepnnacTubukaTopa.

3.21. TexHonorug nNpHrOTOBIICeHUS MCXOOHOH CMeCH Ha
LIB3, TouyHOCTHL MO3MPOBAHHS €e COCTABISAKIIHNX X T.X., OO~
xHbl coorBercreoeaTk CHuIl 1l1-15-76.

3.22. Ucxonnywo GeToHHyl cMechb HeobxoomMO TpaHc -
NOpPTHPOBATb K MECTY YKiIank¥ aBTOOETOHOCMECHTE/I dM H,
o6ecneunpawuEMHU ee NepeMeuwnsanve B nyTH. [loaBux -~
HOCTb HCXORHO# CMeCH HeNoCpeACTBEHHO Nepel BBEACHH -
em H® (C-3) nomxuna 6biTh 2-4 cM.

3.23. [Ipy HeOOCTATOYHOM KOIUYEeCTBe aBTOGeTOHOCMe-
cuTellell UCXOOHYIO CMeChb NOMYCKAaeTCsd TPaHCHOPTHPOBATEH
K MecTy ykIadKH apTOCaMoOCBalaMi, leperpyxas ee pbnu-
3H MecTa YK/I&aRKH B aBTOGETOHOCMECHTeNb, HANpuMep, C
nomomplo GetoHoneperpyxarens tuna 42-184-24 MunTax-
ctpos CCCP unu uyepes mneperpysounniii GyHkep.

3.24. Hcxonuwas GeTOHHasg cMechb pas3xuxaercd A0 JH-
Toil XOHCHCTeHUHH B Gapabane aBrobeTOoHOCMecHUTels Iy -
TeM BpelleHHs B Hee no6aeku H® (C-3) B xonuuecTse, yc
TaHOBJIeHHOM npH noabope coctaBa GeTOHa, H MNocnenyio-
wero nepeMeurBaHud,

3.25. No6asky H® (C-~3) BmoasT B 6apaban aBToGeTO-
HOCMECHTelNld C MOMOUbI0 HAacoCa WK BPYy4YHYI0O B TOBap -
nom BHAe (32-40%-mHOi xOHuenTpauun no obvemy). Kon -
HeHTpauulo nobasku-cynepnaacTHpHKaTOpa B pacTBOpe OIn
penensioT MO ero MIOTHOCTH.

Mpu BBenenun cynepnnacruduxaropa dP (C-3) ucxon-
Hylo GeTOHHYI0O cMechb, HcXxoaduwylocs B apTobeTOHOCMeCH -
Teljle, HeoOXONHMMO CABHHYTHL B 3alH0l0 4acTb GapabaH a
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nytTeM ero BpalleHHd B HaNpAapB/leHHUHM BLICPY3KH, 34T e M
IpeKpaTUThH BpauleHHe Oapabana W ANt NOJNydeHHda OeTOH -
HOH CMecH OAMHAKOBOH MNOABHXHOCTH IO BCe# Macce Bbhi-
JUTL PACTBOP CyhepniacTHPHKATOpa HENOCPEeNCTBEHHO B
OeTOHHYIO CMeCh.

3.26. lipurortopnenne nutoii GeTOHHOH CMeCH HAYHHa -
eTcs ¢ MOMEHTa BBENEeHHA B HCXOLHYIO CMeCh CyMNepriac-
Tudpukaropa. AnuTenbHOCTL NepeMellUBAHMS MOOMKHA COOT-
BeTCTBOBATHL yKa3aHHOHW B macnopre HA OaHHbIA TUll aBTO-
6eronocmecurensi (06piyno 5-7 mMun). [NoABMXHOCTL CMe -
CcH 4Yepe3 5 MHH IOC/He NMepeMellMBaHHa AOJ/XKHA ObITbL He
MeHee 16 cm, Ecnium cMech OokaxeTcs MeHee NOOBHMX HO W,
HeobXOoNMMO [ONOJHUTENILHO BBECTH B Hee OO0ABKY B KO —
nuyectee 0,1-0,2% Macchl neMeHTa M enie pa3 nepeMe -
HIaThb.

3.27. Texunonorua GeToHMpopaHHg OYpOHAOGHBHLIX CBai
U3 T'OTOBOU JUTOH CMeCH C KOMIUIEKCHOH IacTHpHIHpYIo-
el nob6aBkoil ANOMKHA COOTBETCTBOBAThHL TPeOOBaHUIM IIpO-
exta, CHull 1-9-74 u nonoxennmam Pykomomcrtma /5/.
[Ipn GeTtonupoBaHuu CKBaXHH ”“cBoboOHBIM” cOpachlBAHH -
eM BBII'py3Ka OEeTOHHOH CMeCH B CKBAXHHY MOO/MXKHA 11pOHU3~
BOAUTHLCH M3 JIOTKa aBTOOeTOHOCMECHTENld TONBKO uHepead
IIPUEMHYI0 BOPOHKY, VCTAHOBJ/IeHHYI0 Ha oO6canHOM maT -
pybke.

3.28. Kourpons kadyecTBa MUTHIX OETOHHBIX CMeceill ¢
KoMmInexkcHo# nnactubuuupymwomeii nobaekoit (xasecTso ma-
Tepualnop; cocTaB 0eToOHa; NPABUILHOCTbL XPAHEHHsI MATE -
pHAIOB, MPUIOTOB/IEeHUd 6eTOHHOH CMecH, ee ONHOPOAHOCTL,
[NOABHXHOCTB; MPOYHOCTEL GeTOHA) MOOJIKEH OCYyWeCTBIATH -
ca B coorsercreun co CHull lI-9-74, Pykosoacresom /5/
u ¢ yyeroM mm.3.29-3.31 HacTogumx MeToamyecKux pekoMeH—
gauui.

3.29. [MooBHXKHOCTE HMCXOAHOH OETOHHOK CMecH Heno -
CpPeACTBEHHO Iepel BBeAeHHMEeM B Hee cyhnepuniacTudukato-
pa, a Takxe nutoii cmecu (c cymepniacTtudukaTopoMm) clie-
AyeT KOHTpPOJIMPOBATHL NTpH OETOHHPOBAHHM KAaxOOH cpaMl.

3.30. KourponbHbie oOpasubl Ojig ONpefesleHdud 1ipoy —
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HOCTH 6eToHa HeoOHX0AHMO (OpPMOBATHL He pexe 2 pa3 B
CMeHYy: U3 JIUTOH CMEeCHM — Ha MeCTe YKIadKH, U3 MCXOM-
HOW - Ha LIB3.

8.31. Ing ouenku kayectBa 6eroHa B GypoHa®GH B H bl X
cBagx cilleAyeT HCHNONb30BATH CK/IEPOMETpPHYECKHEe MEeTOMdbl
(TOCT 22690.4-77) ¢ OTGOpPOM KEPHOB H HX MNOCIHCOYID -
UM HCHOBITAHUEM.

3.32. llpu npuroToB/leHHH M YKiAaOKe B CKBaXHHBI JIH-—
Toro OeTOHa ¢ KOMIUIEKCHOH MmiacTupuuupyiouweir nodap -
KOH, BKJOYaloleji cynepniiacTupPukarop, clielyeT pPyKOBOI-
crBoBaTbCcyg Tpebopanmamu CHull 11-4-80.

KpomMme ToOro, cineayer mnoMHHTL, 4To AoGaska H® u pas-
KuxuTelb C-3 MAalOTOKCHUYHbI, HE BbIAENMIOT MpH XpaHe -
HMY BpedHBbIX HapoB, HMX BOAHBIE PAacCTBOpPbI noxapobesomac-
Hbl. OHH OTHOCATCY K 3-MY KiacCy YMepeHHO OmacH bI X
BelleCcTB, OJHAKO MpH Harpese HX Nlapel pasfpaxawluie Aei-
CTBYIOT Ha CIAH3HCTYI0 000J/IOYKYy Ij1a3, KOXYy, OpraHbl MH-
meBapeHUyg M NbIXaHHd, MO3TOMY NpH paboTe C HEMH Clle-
AyeT cobmoaaTh clleAyolie npaBuia:

Kk paboTe He clleAyeT AONYyCKAaTh /MU C MNOBpexAeHUEM
KOXHOT'O Inokpopa (ccanuubl, 0OXOTH, LapalMHbl, paddpaxe-
HHs), NOpaxXeHHeM Bek H TIiaa. [lonaBuiMe Ha Koxy nobas-
KM Halo CMbITh BOOOH;

HeoBX0AMMO ocTeperarbCcd MONanlaHuss PACTBOPOB XEMH-
yeckux A06GaBOK HaA KOoxy M B numy. [Ipm paGore c H®
(C-3) pekoMmenayeTcd HadepaTh 3allUTHbIE OYKH, PE3HHO-
Bble NepyaTKU U cCarory;

K NpUroTOBIeHHI0 paboyux pacTBopos AoGapok u OeTom
HbIX CMecel C KOMIUJIEKCHO# XHUMHyecko#t NoGapkoiél He che-
oyer AonyckaTb pabounx momnoxe 18 met;

noMelleHHs, B TOM 4HCle U nabopaTOpuy, B KOTO pbLX
roTosar pacTBOpbl Acbapok, HeobxoamMmo obopynosaThk NpH-
TOYHO-BbITAXHONR BEHTHIdAUYeH,

3.38. Hapsany c yxnankoit 6eTOHHOH CMeCH B CKBaXH -
HbI METOMAOM BepTHKanbHO Nepememamumeiica Tpy6u (BIIT)
unenecoob6pasHo MCNOIbL30BATL METON HalNoOpHOTO GeTOHUpPO-
BaHHd C NpUMeHeHHMeM aBTOOeTOHOHACOCOB (rabn.4).
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TaGnuua 4

[TapameTp CH-176A |BH-80-20
IMonaua, M3/y4 5-65 5-65
HanvrocTs nonayr GeTounsoit
cMecH, M:
o TOPU3OHTAH 400 370
0 BepTHKAalM 80 90
BuyTpeHHB# NuameTp GeToHOBONA,
MM 125 125
Haunbonpbliag KPYymHOCTH 3anojiHU—
Tend, MM 40 40
[TonpuxHOCTL OETOHHOH CMECH, CM 5-12 4-12
BMecTHMOCTE 3arpy3oyHoro OyH-
Kepa, M3 0,7 0,6
BricoTa 3arpy3kd, MM 1400 1400
Napnenne, Mlla, B umnuHapax:
pabouux 6 6
O PUBOAHBIX 25 30
Panuyc neficTBHA CTpesbl, M 18 20
Yroa moesopoTa cTpelnbl, rpal 360 370
M akcumanbHad CKOPOCThL IepedBH-
XKeHHd, KM/4 50 40
Paamepsr, MM:
AnHHA 10000 11070
IWHpHHA 2500 2630
BBLICOTa 3800 3800
Macca cCHapsXeHHOT'0o aBTOOeToHO-
Hacoca, Kr 16000 19785
Mapka 6azoporo aBToMOGHIS KamA3 | KpA3-757
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3.34. Hocrapky 6eronuoit cMecu npH GeTOHUPOBAHHH C
MosMoupld GETOHOHACOCOB ClleflyeT NpPOM3BOAMTHL aBTObeTo-

4 HOCMECHUTEIaMH, aBTOOe-
TOHOBO3aMHU H aBTOCAaMO-
J cBalaMH.
3.35. Crwkn Mexny
7777 / 3peHbAMU GeToHOB O A &
A OONAKHBl ObITL NMPOYHLEIMHU
2/;* 1 u nnorHeiMH, dna nydue-
2 ro pacnpeflejleHUsd U YK -
g Puc.11.Cxe- nanky CEeTOHHOH CMeCH B
A Ma BGeTOHH-
; pOBaHUd CKBaXXHMHbI Ha BBIXOAH O M
4 CKBaXHHb] KoHlIle 6eTOHOBOM: on -
7 MeTOAOM i RoBofla  HOa
ﬁ CBOOOIHOIO xKeH ObpITb  yCcTaAaH OB eH
g A cbpoca bHe- G uit )
XN %Mgﬁgcéaaﬂ 5-10 M TOro ke AuamMeT-
?;’, ; SKB%)KHHa ; pa, 4YTo u OeTOHOBOA.

/ -o6canHoi 6. Mou BeToHupo —
'ﬁ;/ HaTpyGOK 3.36. Ilp TOHUP
g/, X, 3-npueMHas BAHUU CKBaXHH C TOMO -

4 BOpOHKa C bIO S .
ﬁ/ AV ATPYBKOM; 11 HeTOHOHACOCOB
. 4—aBTobe- oonAx'ibl cobnon aTbhbed
TOHOCMECH-
Des Tenb cnefiywuive TpeboBaHHa K
6eTOHHbIM cMecam 1%

MATepHAalaM Ul UX [IPHUCOTOBJIEHHS:
[TonpUAHOCTE BETOHHOH CMECH . . « « o « o o II=2; [[=3
ITonBHAHOCTL MO Ocazke KOHyca, CM. . . . . 9=9; 10-15

OGbert pacTBOPHOii yacTH Ha 1M> GeToH-
HOIi CMECH NPH KPYMHOCTH 3alOJHUTENs,MM:

320 . .. . . e e e e e e e e e e e 550-600

5-40 . . . L L e e e e e e e e e e 500-600
dona necka,%, B ofuweir Macce:

PPABHUS « - v « 4 v e e o v e e e o o e 32-50

WEOHA  + v v v o s o = o o o o o o o o o & 40-60

Conepmanne, %, B necke MelKux ¢pakiuii
KPYIIHOCTBIO, “M:

O,l‘l---».o-nccc-..t-ooo 3—7
. 5-20
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3.37. [Ipu GeTOHMPOBAHHU CKBAXHH B MAaJIOBIAXHbIX
TIMHUCTBHIX TPYHTaAX C YCTOHYHMBBLIMH CTEHKAMH MOXHO HC—
Nnob30BaThL MeTod cBOOONHOTO cOpoca GeTOHHOH CcMecCH.
B aToM cayuae riay6uHa CKBaxXHHBI He [OJ/XKHA NpeBblaTh
12-14 M. BeToHHyIo cMeCh JIHTOH KOHCHCTEHNHH C MOABMX-
HocTblo 16-18 cM OK nonaior HenmocpeACTBEHHO U3 aBTO -
6eTOHOCMeECHTeNs B IPUEMHYI0 BOPOHKY, KOTODYIO yCTaHap-
nupaloT Ha obcanHoi narpy6ok nnmuo#t 2,5-3 M (puc.11).

3.38. lpoekT npousasoacTBa paboT IO ycTpoHCTBY cBaik
HOT'O MONAepXHBAKIero COOpYXeHHd AOJKeH codepx a T b
MepONnpHATHd MO TeXHHKe 6e30MmacHOCTH, NMpUHATbHIE B
coorBeTrcTBUU Cc Tpebopanuamu CHull HI-4-80.

3.39, llpu nonmywennu BI3KOro 3aryxawowero ”obTexanus ”
CBaii OMON3HEBHIM I'PYHTOM B HHU30BLIX M BEPXOBLIX INOAAEPXKH—
BAOUMX COOPYXEHHSX K YCTPOHCTBY COOTBETCTBEHHO AOPOX —
HOMt omexnel M “opemaowei” CTeHsl clledyeT NPUCTYNaTb HOC—
ne rtoro, kak Syner pocturnyto 80% nonHoro abconiOTH O ro
CMelweHHs OIMOJIBHEBOI'0 CKIIOHA j,ti_, paccuuTasHoro no ¢op-
Myne (57). B npoTuBHOM cilyuae HeOGXONMMO npenycMaTpu -
paTh YCTPOHCTBO HA HACHIISX B Npenenax WHPHHL! OMOJI3HEBO-
ro CK/JIOHA COOPHBIX NOPOXHBIX MOKPLITHi; NPH 9TOM OGHapy -
XeHHbIe Ha MMOBEpPXHOCTH Hachilleii TpelWMHbl CABHI'a M pacTd —
XeHUd OOJDKHbI ObITh 3a06MTbl MECTHBIM TI'PYHTOM WM 3aHHBE -
UUPOBAaHL! TBEpOeOUMM PACTBOPOM; B BEPXOBLIX MOAdEpPXUBAIC-
WMX COOPYXEHUSAX CledyeT NpenyCMaTpHBaTb yCTAHOBKY KOM-
[IeHCATOPOB K3 JIErKOCKUMAEMOr0 H XOpowo ¢GUILTpY W € I O
Marepuana (HanpuMep, M3 reoTeKCTWIs) MO BCeii BepTHKANB -
HOlf NMOBEPXHOCTH KOHTAKTa “onepaioweil” CTeHel C OMNOJI3HE -
BbIM 'PYHTOM.
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paMeTpoB I'eOMETpPHYEeCKOH CXeMbl PACIHOJIOXKEeHHs
cBalf B M/laHe B 3aBHCHUMOCTH OT IPOYHOCTHBLIX U
peonoruyecKHx CBONCTB ONOJI3HEBOTO TpyHTa . . .
[lpenpapuTenbHoe Ha3HaueHUe OCHOBHBIX Ma-
paMeTpoB TeOMeTpHYeCKOl cCxeMbl MOoAAdepXHBaoUie-
'O COOpYXEeHHd U3 ycioBHA obeclnedyeHHss yCTOHYH -
BOCTH T'DYHTa, OKpyXamwuero 3ailellaHHYI 4acTb
CBaW, U NPOYHOCTH €€ CTBOMA . o « o o « « + o o« &
Pacuer cpaiiHpix nmoooepXHBAIOUIHX COOpPYXe-
HMI Ha NPOYHOCThH M YCTOHYHUBOCTH e e e e e e
Pacyer cpaliHbix noooepxHBAaIOIWIKEX COOpPYXe-
HUN, 3aaHKepeHHbIX T'PYHTOBLIMHM aHkepamMu . . . .
OueHka BeMUYMHbBI B CKOPOCTH CMEIUeHHs
ONOJIZHEBOI'0 MAacCCHBa IpH AONYyUWEeHHH pa3BHUTHUS
nedbopMaldit NO3y4eCTH Ha KOHTAKTe OIOJI3HeBoii
TPYHT - cBag
3. YerpoiicTBO cBalHbIX HOAAEPXHBAIOWHUX CO-
OpYX eHHil
JTHTEPATYPA o o ¢ « ¢ o o v o o v v s o s o o

. e e



METOAWYECKHWE PEKOMEHOALIMK TIO MMPOEKTHUPOBA-
HUIO U CTPOUTEJIBLCTBY MNOAAEPXUBAIOIKWX COOFY -
XEHHW 3EMJ/IAHOTO TMOJIOTHA ABTOMOBW/IbHBEIX O -
POI' B OINOJI3HEBLIX PAMOHAX HA BA3E BYPOHABUB -
HbIX CBAJ1 U AHKEPHBIX KPEIVIEHWHA
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