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1, OBUHIHWE TTOJIOXEHUSA

1,1. Hacrosuue MeTtoaonyeckue pekKkoMeHaalUuu npeaHa-
IHaYEeHb! A/ HCNO/NB30BAHUSA NPU NPOEKTHPOBAHUU CBAHHOH
Kpeny KOTNOBAHOB CTA&HUUH, MNeperoHHblX TOHHEeNeH U ApYy=-
"HX COODPY)XEeHHH MeTpOoNnoluTena, BO3BOAHMBLIX OTKPBLITHIM
cnocobom, KoOrpa no HHXEHEepPHO~TeOo/IONMYEeCKUM H rpapo-
CTPOMTENbHLIM YCIHOBHAM HCKIO4YaeTcs paspadboTKa KOTIO—
BAHOB C eCTEeCTBEeHHbIMUH OTKOCAMU El, 2].

1.2. llpoekTupopauue cpaliHoOll Kpend KOTIOBAHOB cCllefy-—
eT [pOoH3BOANTL NPUH COCTaBNeHMH TexHnueckoro {rTexnopa-
Gouero) npoexkra u pabouyux ueprexeil B pasnene “Opranu-
34148 CcTpoyTenbcrna’,

[IpoekT CcB4iiHO Kpenu KOTAoBAHA AOIIKEH COAepXaThb:

BAPHAHTLI KOHCTPYKTHBHBLIX peweHUi CcpaWHONH Kpenud KOT—
JIOBaHa B YBA3KE C NPOEKTOM OpPraHusalpy CTPOHUTENBbCTRBA,
Bblilo/IHEHHbIie B oBbveMe, AOCTATOYHOM nOJ/id BhigB/I€HUHd TeX-
HHKO—~3 KOHOMHUHYECKHX nokKkaaaTeney,;

ofocHOBAHME KOHCTPYKTUBHBIX PeIlIieHHH,

TEXHU KO- KOHOMHYQ@CKOe CONoCTAaB/IeHHEe KOHCTPYKTHBHbIX
peuwieduil U1 obocHoBaHKHE BHIOPAHHOI'O BapHaHTA.

[IpoekT npouaponcTra paboT nNoO BO3IBENEHUHIO CBAalHOMH
Kpernyu KoTinoBaHa HOJIEeH CcOoAepxaTh:

TEXHOIJNOTHYECKYIO CXEeMY COODPYXEHUd Kpelni, cocraplieH~
HYK) B pPasBUTHE NPOEKTA OpPraHusaliuy CTPOUTEeNLCTBAE;

peranbHbie 4YyepTeXU KOHCTPYKIUUUA Kpenu;

yeprexd BCNOMOTAaATEeNbHbIX COOPYXEeHHH M YCTpPOHCTB;

Y Kal3aHudg 1o TexHu ke BezonacHOCTH.

1.3, B xauecTtne cBaAHHON Kpelnu BepTHKABHLIX U Ha-
KMTOHHbLIX CTEH KOTJ/IOB&HOPR PeKOMEHAYETCS uCcnolnbaonarh:

3abuBHbLIE CBAM U3 MeTAaANNH4YeCKHX OBYTappoBLiXx Harnoxk,
B TOM 4YHUCle UWUPOKONONOYHbIX, HWIHM MeTalllludyeCKUH UWNYHT;

bypoHabubHbie XKenes3obeToHHbIE CBAH, K& K MNPaBuio, C
OPUEHTHPOBAHHBLIM aApMHPOBaAHUEM;

OypoobcanHbie cBau H3 MeTannuyeckux tpybd.

.4, 3afupHble CBau H3 METAMIHYECKHX [ABYTaABPOB pPEKO—
MEHAOYITCS Asl NPUMEeHeHHda B WHPOKOM AHAaNa30He HHXEe —
HE DHO-TeO/IOMNHUYEeCKUX H IrpafoctTpouTesibHblXx ycnoepuil. M o—
KINto4yeHHe CcOCTAaBIdIiOT cleayllnude chyyau:
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PACIMONIOXKEHKE KOTNOBAHA B BOAOHOCHBIX PYHTAaAX Mjihi—
BYHHOrOo THna npu HesdPpeKTHRHOCTH [PHMEHEHUa BOAONU-
HHXEHU Y H/H HCKYCCTBEHHOIO 3aKpensjieHusg I'PYHTOB,

pPacrnonoXeHue KOTNOBAHA B HECBA3HbLIX I'PYHTAX, KOrnd
npuMeHeHue 3abupHoll Oonepexalueil Kpenu HAH APYLiHX Me-—
DONPUATHII NMPpU YCTPOHCTBE 3aTsxKH {(3aBHUPKH) MexNy Cui—
AaMH He 3 KTHUBHO B TEXHHKO~3KOHOMHYECKOM OTHOIEHIiH
Hnu e ofecneunBaetrT YCTOIHYHBOCTH PPYHTOROIO MAOCCIHI O]

pacnono)ende Ha MNoBepxHOCTH B rpefenax upuinMiid ov-
pyweHua uny Bbnusy ee 3aaHuii, COOpPYxeHufli, B TON YyiC—
le noaA3d3eMHbIX, TPAHCNOPTHLIX Marvcrpaneih U APYrHx
YCTPOBCTB, AJld KOTOPbLIX HepapHOMEpHbie aepopMallii
OCHOBAHUSA HeaonyCTHMLI,

HaAlH4YUe rpanoCcTpPoOHTE/IbHLIX YCIOBHA, B KOTOpPLIX Ypop-—
HH WwyMa u Bubpalii, coanaBaeMbie 3abuBkKoil H H3pAeye—
HUeM cCcpafi, nNpepuiiladT ca”HuTapdble HOPMbLI UAW cneuuanb-—
Hote TpebopaHuy, YKA3AHHbIE B 380aHHH H& MPOEKTHPOBAH —
HHeE,

1.0, Mertannuueckuii WIYHT PEeKOMEHAYEeTCH TNPHMEHSTh
B BOAOHOCHbDLIX TPYHTAX NIbIBYHHOIO THNA NPH HE3I(D(DEe KTHB-
HOCTH HCHONb3IOBAHHSY BOAOMOHHXEHHH HIIH HCKYCCTBEHHOTrO
3aKpenyiedHud T'PYHTOBR, &8 Tarxkxe MNpPpH YCTPOHCcTBRe Kpend B
HEeCBHA3HLIX I'PYHTAaX, €Cld ApPYrue THNbl Kpenu B HIX He-
shpe KTHBHDIL,

1.0, bypouabupunie unuy 6ypoonyckKkHble CcBaAH PEKOMEH1Yy-
IOTCd AJig TPUMEHeHHd INPH PACHONIOKEHHH HA NOBEepPXHOCTH
NpUu3Mbpl oDpyweHds UM B HenocpeacTBeHHON OIU30CTH OT
Hee 3agaduil W APYIQHX COOPYXKEeHHWH, HEe PaCCYHTAHHLIX HA
BOCNPpHUGTHE HEePaAaBHOMEPHOH OCafKH, &4 TEaKe B Tex rIpano-
CTPOUTENbHLIX YCHNOBHAX, Korga wym u pubpauus, Bhi3niBa-—
eMble 3aBUBRKOI cpait, HegoNnyCTHMbLI, KpoMe TOI'o, TaKHE
CBAW pPEKOMEeHAYIOTCYd ANld NPUMEeHeHHd B KayecTRe 3/1eMeH-
T NOCTOAHHOH Kpenu MeTpPOoNonyTeHA,

1. 7. Bpibop TtHna 6yposbix csalf B 3aBHCHMOCTH OT I'HA-
DOreo/IorudyeCcKHx YCNOBHH, BHUOa I'PYHTOB, NPHHYTOH Oopra-
HU3AUHH CTPOHTENbCTBA U UMewulelica NPOUH3IBOACTBEHHON
6a3abl peKOMeHAYeTCqd MNPOU3IBOAUTL COrnacHo TpeBoBaHU M
HODMATHBHbLIX AOKYMEHTOB [0 OCHOBAHHAM M (pPyYHOAMEHTAaAM
HA NPOEKTHPOBaHHE W rnpouasoacteso pabor L3-51 .




1.8, [lonyckaercd NpHMeHdaTb ApYyI'He BHAOLI CBai IpPH
COOTBETCTBYIOWHX TEXHHKO-3KOHOMHUuyecKux 0O6OCHOBAaHHAX,

1.9. B kayecTBe pcnoMoraresnbHOH CcBaiHO® Kpernu KOT-
JIOBAHOB, TMNpeaHa3HAYeHHOHU nJ1d CHHUXEeHHSA M BbIPABHUBAHUA
nehpopMaluil MOBepXHOCTH Han npuamMoil obpywenuag u BOIH—
31 ee, pPeKoOMeHYyeTCd YCTaHOBKA [AONONHUTE/ILHOI'O psaa
MW pANOB CBal B TPYHTOBLIK MaAccypB 3a npejnenamMH KOH-
rypa Beipaborku [61 ; uenecoobpasuwocTh aTux pabor mon—
KHA ObITh nNoATBepPXA€H& COOTBETCTBYIOUWUMHU TEXHHKO—
3 KOHOMHYEeCcKuMH obocHopanusaMu, Breibop KoHcTpykuuu csafi
cilleflyeT NPOU3BOAMTL 1o pexkoMenpauuam nn,l,3-1,8, Ho-
nyckaeTrca npuMeHeHue AN 3TOH lle/in TaK Ha3blBAaeMblX
muxpoceait L6 ,

1.10. B Hacroawmeil pabore coagepxarcd peKOMeHOalUuH
Mo pAacYeTyY CBalHOH Kpenu, NPpHBOAATCH IpuMepbl pacyera
Kperni [HPHMEHHTE/IbHO K CBasiM, H3I'OTOBJ/IEHHLIM H3 [PO—
KaTHBIX ABYTABpPOB, TaK KakKk TaKag Kpenk Hauboiiee pac-
npocrpaleHa B OTE4YECTBEHHOM MeTpPOCTPOEeHHH,

[Ilpy pacyeTe WNYHTOBOH KpenH pexKoMeHAYEeTCHd HCIONb-
sopatb nporpammy POl “Pacyer umystosoro orpaxuaenus”
cocrap/lednyw JflepmerponpoekroM Ha aa3bike boprpap-1Y
(1OC, Bepcus 2.1) mna 3BM cepun EC L7,

1,11, B rpysrax ¢ BK/IWOYeHHdAMH BalyHOB, TNpPOC/Oekxk
TBED/AbIX I'PYHTOB H APYIUX NOMex, IMNpensgTCTBYIOUMX 3a-—
buBKke, YCTpPOACTBO CBail cnegyeTt OCYUECTBNAATE B npeasa-—
purenrnuo npobypeHHbIX CKBaAMHHAX C nocnenywouei sapern-—
KOH cBail UeMEeHTHbIM pacTBOpOM uiiu BeToHOM.

1,12, Tlpu neobxopumMocTu obecneyeHus TOYHOrO pac-—
nonoxeHusa 3aOUBHBIX cBali, HanpuMep, B CNy4ae npUuMeHe-
HHY O/l 3aTaxKd xeneaobeTOHHbIX NnaHeneyd UM UHTOB,
ABHXYUIHXCA MO cBasM, KakKk no HanpapidiolMM, PeKOMEeH—
nyercqa npeapapurtellbHoe OypeHHe NMUOHPYIO LIMX CKBAaMHH,
[Ilpu aToM Ouamerp nupupymouleili CKBaXHHbI He OO/KEH npe-
BblilATE BbICOTY CEYEeHHd ABYTABPOB; KPOME TOI'C, J/IHAKPY—
DHIHE CKB aXXHHbl HE creayeT ONycKaTk HUXEe [NHA KOTJ/Iopa-—
Ha, Ha 3Ty rrnybuHy cpad HYxHOo nobupark,

1.13. B npoekre opranusaluuu CTpPpOUTENbLCTBA cClleayeT
npeagycMoOTpeTh OEMOHTAaX pacCcCTpe/ioB U INO9COB B Npolec-—
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ce 00paTHOl 3ACLINKHK KOT/IOBAHOB, & TAKXEe HI3IBJIeYeHHe
3abiBHLIX cRaAfl ANY HX TNOBTOPHOrO HCHNONBL3OBAHHS.

1.14. B coorTseTCcTBYIOWHUX I'DAOOCTPOUTENBHBIX W HHXE—
HEPHO—T'€O0J/IONrHYECKHUX YC/IOBUSIX PEKOMEHAYETCHd YCTPOHCTBO
KOT/IOBAHOB C €CTEeCTBEHHbIM OTKOCOM C OAHOH CTOPOHD
KOT/IOBA&HA y ChaHHOh Kpenbw ¢ AHKEepaMH C OApYro# Cropo-
Hbl.,

1.15. KoHCTpyKUHH H TexHonorudg YCTpoHcTBa TIpYHTOBLIX
atKepos B HacTosiel pabore He paccMarpupaloTca, llpoek-
THPOBAHHE AHKEPHOH Kpenu KOTAQBAHOB METPONOJIMTEHOB
cneayeT NPoOM3BOAUTH B coortBeTcTBUH ¢ “"PykomBoacrrom
NOo MNPOEKTUHPOBAHHIO H TEXHONOIHH YCTpPOHCTBA AHKepOp nNoa-
seMHbix coopyxenunt” [B1 ., a raxxke “PykoBoncTBoM no
NPHMEHEHHIO IMPYHTOBLIX AHKEPOB C HCHOMNbB30OBAHHEM MNHEB-
MOIPOOOAHRUKOB NpHd NPOEKTUPOBAHUH M CTpoOUTelNnbCcTBE HO-

pocubupcKoro meTrpornonuyrexsa” [o] .

2, KOHCTPYKTHMBHbLIE TPEBOBAHHWA

2.1. Konctrpyxklug cBaldoil Kpernd KOTNOBAHOB COCTOHT
H3 coBCTBeHHO ¢BaAW TOro MMM HWHOroO THNA,YyCTAHABI/UBAaAEMbLIX
N0 PACKPLITHH KOT/IOBAHA H& OoNpefelleHHOM pacCCTOdHHY
apyr ot apyra, u aarTsxkd (cabupxu) Mexny cBasMu, KO-
TOPAS BOCNPHHHUMAET HATPY3KY OT IPYHTOBOIO Maccuba i
nepenaetr ee Ha cBau, llpyw coopyxeHnun rnybokux KOT/OBA-
HOB Me}xAYy psiaMu orpa)xOalldx KOT/IOBaH CcBad yCraHapblln-
BAIOT O/itHH HI/IH HECKO/IbKO PAAOB pPACCTpPesyIOB HI/IYM 3aaHKepu—
BAIOT CBAH B TI'PYHT nOocCpeaACTBOM YCTAHOBKH I'DYHTOBGLIX Aafi—
KepoB, AOMl1a 4Yero HA CBAYW B YPOBHE YCTAHOBKHMH pacCcTpefion
(ankepoa) nHaBewmpBaloT nosca, KOTOPhle YKIaAblBAIOT HA
clielnanbHble KpPOHUTEeHHLI, NpABapubBaemMbie K NMUHUeBOH Mnon-
Ke cgBall,

2.2, Anga uarortopneHua 3abuBHLIX CBall peKOMeBRAYeTCH
Hcnonbaopath asyrtabposbie Gankup ([OCT 8239—72x), B
TOM uyHucCle WHPOKOoNnonoddnle apyraepnl (TY 14-2-24-T72),
[.cnu pnuna crall npepblilaeT QNHHY ABYTABpPOBLIX 6anok,

TO CBan pas3pewaeTcd HapalwupaTh, INpuBapubBas HaKlaakKu
nNo MnojikaM H CcTeHnke BankKy, npyM 3TOM CTBIK AO0MxKeH BuiTh
PABHOIIPOYHLIM CeYeHHI CcBau,



2.3. Ctednl KOTINOBAHA B NPOMEXYTKaAX Mexay INONKamMHu
KPDenaT 3aTaX KON U3 AO0COK UM OpychbeB, KOTOpPhIE YCTaHap-
NMMBAalnT Ho mMepe obHaxkeHHs CTeéH C PAaCKIHMHKOH U TmaTte/lb—
nLiM 3abydqupalieM rpyHrom, BenduduBHa 38XO0O0KH [AO0MKHAE
OLITh onpeae/leHa NpPoeKToOM npouasoncTtea pabor, B necBas-
HILIX IPYHTAX clledyeT NPUMEHATL Olepe)alollylo Kpenb, &

npin HeobXoaHMMOCTH M 3anenky uienell Mexay ROCKAaMH,
[Mpit cooTseTcTBYOMWEeM TEXHHKO—3 KOHOMHUYECKOM 0O0OCHO~

BAHHI QOIYCKAETCH INPUMEeHEeHHEe aAJld 3AaTdXKHW OPYrHX BHOOB

Kpelin: xwehesoberouuvix nauT, Topkpera, Habpbiar-berona,

B TOM 4YHC/IE B COYeTaHHH C KOPOTKIHMH aHKepaMH, HeTKa—
HibIX CHHTEeTHHEeCKUX MaTtTepuanoB H OP.

2.4, Paccrtpenwl pexomMeHAYETCSsl NPOEKTHPOBATL U3 CTallb—
wpix 1py6 (FOCT 10704-78", CT C3B 490-77) wunu us npo-
K4THOIl cTanyd cocTapHbiMH XopobyaToro cedeHud.

2.9, KoHcrpykuus ysna KpenjieHu s paccTpelyla K MNOACY
H cpae pomxHa obecneuvraTh UEHTPUPOBAHHYW Iepenayy
VCHJIIHIT HA paccTpern, He gonycCKawiyw nodapl/ilesud B pac—
cTpeile AOMNONHUTElbLHbBIX MOMEHTOB OT BHEUEHTPEeHHOro npH-
NNOKEeHHA HAPY3KH, KpoMe TOro, B KOHCTPYKUMH Y318 clle—
RyeT npenycMorpeTb BO3MOXHOCTBL NUKBUOAUHY 3430pPOB IPH
YCTAHOBKE pdccrpensa ¢ nNOMOUbIO ZONOAHHUTENbHLIX MeTaslld-
YeCKHX NAACTHH M KIHHbEB HAM ApyYrux ycrtpolicte., Peko-
MeHAyeMasg CcXemMa yana KpelJieyuqg npubenena Ha puc, 1,

2.6, [1ng uaroToBriedHuss nodacos Kpenu KOT/IOBAHOB peKO—

MeH/yeTCsl NPUMEHaTh: NPUH KPEenjeHHH paccTpelilaMH — OBY-—
rappobbie Banku ([OCT 8239-72), npu KpenfneHwd LpPYHTO—
BLIMH aHKepaMu - crnapedubie wpennepm (ITOCT 8240-72),

2.1, IlToaca, kak npapBu/io, BBINONHSIOT HEpPA3PEe3HBLIMH
no anupge kKornopaHa, CTbhIKM MNOSCOB ClleflyeT BbLINONHATE
Ha onope, T.,e. Ha Onuxaikueii cpae.

2.8, B MecTax onupaHug paccTpenop Nnosc peKoMeHAYyerT-—
Cd YCHNHTBL pebpaMu XEeCTKOCTH, pa3Mepbi KOTOPbIX Ha3Ha-
4alOT 110 pacueTy, HO He MedHee [0 MM no TomnmuuHe A4

npenoTBpawlieiid MeCTHOH noTepu YCTOHYHBOCTH CTEHOK H
NONOK,

2.9, CocrTapiunie paccrTpellbl PEKOMEHAYETCHd BbINOMHATH
H3 YerTpipex Yrojkon, oOOLeffHHEHHLIX HaAK/IaoKaMH 0 Karx—
100 CcTOpOHE paccrpena, obecneyuBalnMUUMH X COBMECTHYIO
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patoty. lUlar Baxnanok cnenyer HasHayaTb He O6onee 40
MUHHHMANBbHbBIX pPaAHycon HHepluy yronka,

At O A W

2.0,% 0,9,
'Qw'fﬁ

Puc., 1. Cxema yana KpenieHHsg paccTpelqla K Nodcy:

| - cpag; 2 - nogc; 3 - LUeHTPHpPYIOLIAd NPOKIANKA;
4 -~ packnuHuBAawwWAg NpoKnanka;5 - paccrpen; 6 - za-
rayuwka; ( — MOHTaxHAad NoACTaABKa; 8 — KpoHWTElH
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2.10, [Ina ofecneueHHd reoMeTpHUYECKOH HeH3MeHdae-
MOCTH IOHnepeyHbLIX CeyYyeHHH COCTAaBHBIX paccTpelqiop yCTa-—
HaBNIUBAKXTCH AHabhparmMsl o aJHHEe paccrperna ¢ warom
He BGonee 3 M,

2,11, OuadparmMel ¥ HakK/laaky peKOMEHOYeTCs BbinoJl-
HATh H3 CTarfibHOro nucrta TtoluwuHoi 6—-10 MM B 3aBHCH-
MOCTH OT pasaMepoB ONepevyHoro cedveuus paccrpena, llu-
PHHY HakKnanoK npuHumawT papoit 100-150 mMM, pauny -
B 38BHCHMOCTH OT BbiCcOTL (WHPUHBI) paccrperna.

2.12, upuHa cocTapHOrro paccrpena onpenelsgeTcs
pacyYeTOM B 38BHCHMOCTH OT HAI'PDY3KH HAa paccrtpeln, Bbl-
coTa pacCcTperis Cc Yy4eTOM €ero Beca H BO3MOXHbIX BpeMeH-
HblX Harpy3oK HasnayaeTcd uHa 20-25 % bHoiee ero wupu—
Hbl .

2.13. QuopHpble YacTH COCTaBHbLIX PaccTpenoB peKOMeH—
Ayercs NpoeKTHpOBATL C MNJNUTOH HA TOPUEBOH HACTH pac-
crpena TonwHHOA ue menee 20 MM u ABYMS AONOJHUTEIb~
HbIMH HaK/lagKaMH No KaxlOH CTOpPpOHEe paccTperla Ha pac-
crogHaun 40-50 cMm oT rTopla ¢ Uenbw pacnpeneneHdHud
MECTHBLIX KOHIeHTpaluuii HanpgaxeHuy B TOpUEeBOH HACTH
vaccrpena, obycnopl/le HHbIX HEPABHOMEPHOH nepenadyew
[aplleHHsI OT CBau HAa paccrpell,

2,14, PaccTtpennl cnegyeT ondHpaTk Ha N0OSC B CTBOPE
CO cBasiMy, War paccTtpelos aomxeH OulTbh KpaTHLIM Wary
CBau,

'pyHTOBLIE QHKEpPbl pacnonarainT B NPponeTe NMealy
cCBasiMHi, KAaK NpaBuilo, ¢ WaroM, papBHBIM Wary o i,

2,10, [Anga ymMedbluieHus PACCTOSHHS MEXAY paccTpena—
MH ¥ CHHXXEHHH pacxoga MeTalnna Ha nogca pPexoMeHayeT—
Cd [IPpH TNMPOKTHPOBAHHU KPEnu INPUMEeHdTDb NMOAOdKOChI K pac-
cTpenamM, YcraHapliupaeMble DOPHIOHTAaNBbHO B NIOCKOCTH
nosica, I PhppexKTHBHLIM NMPHEMOM MNOBbLIUWEHUS YCTOHUUBOCTH
paccTpeliop 38 cyeT yMeHbuledudgd Hx cpoOogHON aOllliHLl aB—
ngeTcsa YCTPOHCTBRO NOOKOCOB M B BepTUHKANbHO NJOCKOC—
T He

2,10, llpy MuoroapycHom Kpenjeuus paccTpern chneny-
€T pacnojiaraTtb, Kak npapuio, B8 OA4HOH NMJIOCKOCTH NO
BepTHK&TY, [IPH 3TOM [O/8 Kawnoro gpyca peKoOMeHOyeTcd
HCNONBb30BAThb pPAaCCTPEe/bl C PA3HOH Hecywell CcrnocobHOCTBK
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onpenengeMofl Be/IHYHHOH HArPY3KH HA COOTBETCTBYMOUIHA
apyC.

Jlonyckaerca ycTanoBKa paccTpe/loB Ha MeHee 3arpy-
eHHBLIT 9pyc (HanpumMep, BepxHHii N0 CPABHEHHIO C HHX-—
HEM) C DBOJIBWHKHM WANOM, KpPaTubhiM wary Haubonee zarpy-
MEeHHLIX paccTpenos. Llpi aToM AN yMeublieiing NpojieTa
ONMOPHOI'0 NOofgCcCa pPEeKOMEeHAYEeTCs HCNONb30BATL [HONKOCH!

HA NodC OT paccTpena,

2.17. KonuyecTBO apycoB paccTpelloB W HX pPacnojlloxe—
HHe cnegyet Bobuparb, HCX0OAd U3 MHHHMAJIIEHO BO3ZMOX—
HOro KO/llH4yecTpa NepeKpelnjieHHd NpH MOHTAXKe KOHCTPYK=-
UK CTAaHUHH,

2,18, Ilpy wupunHe koTnopaHop Honee 25 M pexkoMeHay-
ercsd, KakK npaguno, npoexkrupopartb BpIpaboTky nubo c or-
KocamMy, nubo Cc npHMeHEeHHEeM I'pPYHTOBLIX AHKepOB,.

B cnyyasax, xorana rpagocTpoUTe/IbHbIE H/IH HEXEHEepPHO—
reo/IOrH4eCcKHe YC/IOBHA HE MNO3BOHHAIT BLINOIHHTE 3 TO
Tpebopanue, Ons NOBLIWEHU A NpPoaonbHON ycrolyuBOCTH
paCCTPE/IOB NPHMEHdIT 3a0HBKY NpOMEXYTO4YHOr o pgaa
(nnu psanoB) cBall C XECTKHM pacKpenileHuem paccTpe-—
JIOB Ha 3TH pPaabl CBaAH, NPenNdaTCcTBYIOUINE HX NOPOOONBHOMY
H3rHOY.

2,19, [lng ymMeHbweduag rnybunesl 3abuBKH cBali peKo—
MEeHNYeTCd YBEIHYUBATDL IHHPHHY TMONOK ABYTaABPOB Ha& ANH—
He CBAal, PAaACHONIOXKEeHHOH HHXEe [OHAa KOTIIOBaHAa, nyTeM
HABAPHUBAHHUY nnacTud, PaaMepnl nnacTHH cneayeT HaAsaHa-—
YaTh B COOTBETCTBUHU C pacHeToOM,

2,20, [lpy npoexTypopaslyy Kpeny B 4ucie APYrux pe-—
KOMeHayeTrca paccmarpuBaTh sapuadT 6ea sarnybnedud
cBall HUXe [HAa KoTihopaHa, KkKorga uchnonbayercss DeTOH
MOHOMIUTHOIrO HNH COOPHO-MOHOJIMTHOI'O JIOTK& B KavecTBe
H¥WKHel pacrnopku. llpy sToM ycrauaBluBawT BpeMeHHbIe
paccTpelbl H JeMOHTHPYIOT HX Nocne gocTHxeHus deTo-
HOM JIOTKaQ-pPaclnopky HeoOXOoAMMOR TNPOYHOCTH,

2,21, Ilpu cooTBeTrcTBYWUIHX TEeXHHKO-3KOHOMHYECKHX
oDOCHOBAHUAX peKOMeHAyeTcd YCTpPOoHCTBO BepxHero pdaa
AHKEpPOR B3aMeH pPACCTpPerlloOB B BUAEe Tdwxell, pacrnolloxeH-

HbIX B TpaHIWIedax H 3aaHKEPEHHBbIX 34 npeaejlaMd NPU3MbI
o6pywenunsa 107 .
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2,22, B npouecce pazpaboOTKH KOT/IOBaAHAaA AONyCKaeTcq
HcnonkaoBaHHe OOKOBBIX YCTYHNOB (C ropu3oHTanbHOH{ HIH
HaK/IIOHHOfT 6epMoil) ans obecrneyeunuss ycTohyuBocTH cBah-
HOI KPCIHKM Ha nepiuoag 00 YCTaHOBKH cooTBeTCTBYIOWET O
puna paccrTpenos nnu auxkepor (11} , PaamMmepn 6oxkobBbix
yCeTynos 4 rnybuHa zaxoaxku npu paspadborke KoTAoOBaHa
OoIHK1LL BeITh NpoBepelbl pacyeToM,

2,23, lTonuwmMHy NOCOK 3aTdxKHW cllegyeTr HazHadaThb B
COOTBEeTCTBUU C pacyeTroM, HOo ne meHee 40 MM,

3. OCHOBHbBLIE MOJIOXEHHWA PACHETA

3.1. PacuyeT cBaiiHO#l Kpenu KOTIOBAHOB METPONONUTEeHA
crnenyeTr NpoH3BOAUTE MO Neppoi rpynrne npenenbHbIX CO-
CTOSIHUHR — NO YCTOHYUBOCTH H NIPOYHOCTHU MaTepuarnop KOH—
CTPY KUK,

PacyeT no BTOpoOil rpynne npeaenbHbplx coctogauuii (no
nebopMaluun) creayeT NPOUABOAUTbL B TOM cllyyae, eciu
3ajaHueM Ha NpOeKTUpOBAaAHMEe YCTaHOBJIEHL!I NpeinellbHO Oo-—
nyCTHMble BelnU4YUHbI Aedopmauunilt Kperu,

PacueT KOHCTpPYKUMii cpaiiHoOll kpenu crnenyeTr NpouapBo-
NHTEL B COOTBETCTBHM C TPeBOBAHHSAMH CTPOHTEJILHLIX HOPM
M NpaBd/l M0 NPOEKTHPOBAHHIO METPONONHTEHOB, MeTaNnlu—
YeCKHX H [NepeBPsdHHbLIX KOHCTPYKUHI, B HeoOXOaMMBLIX CAy-
yagx [0 NPOeKTHPOBaHUID OE@TOHHBLIX H xelne300eTOHHLIX
KOHCTPY KUKH, cRaiHbix PYHAAMEHTOB C Y4YeTOM [AONO/NHEeHU#,
H3/0XEeHHbIX B HacTosuux MetToanuecxux pekKkoMeHgaUuusix.

3.2, Ilpu pacuere KOHCTPYKUMH CBAlHOH Kpenu KOT/IOBA-—
HOB CTaHUHH [I€PerOHOB H APYIrHX COOpPYXEeHU MeTpononyre—
Ha ClefyeT YYHUTLIBATh BO3MOXHLIE HEeONaronpusiTHbie CO-
yeraua (a1 Bceill KOHCTPYKUHH HIH €e 3/IeMeHTOB) Ha-
NPY3OK H BO3NEHCTBHHA, & TaXXe BCe 3TANkl COOPYXEeHUd
Kperniz ¥ pacKpbLITHA KOTopaHa,

3.3. Pacuer cBafinioffi Kpenm no YCTOHYUBOCTH H NPOUHHO~
CTU I'PDYHTaA NPOH3BOAAT HA NelCTBHEe paACYeTHLIX HArpyaok
a no gedpopMaldaM - Ha gefiCTBHEe HOPMATHBHBIX HAT'PY3OK.

3.4, Cean Kpenu KOTIOBAHa NPH HX pacyeTe pacCMaTpPH-
BaloTCa Kak Oanku, HHXHA8 4YaCTh KOTOPbLIX s3AagellaHa B

FPYHTOBOE OCHOBAHHE C NUHENRHO HU3MeHdgwllUMca KoahdH-—
12
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UHEHTOM nocrend no rnybude, a BepxHsig dacTtbk — nubo
cBoboaHO CcTOAUWAd KOHCOINb, Aub0O KOHCOIbL, OMNMHPAKIIAYACH

HA ONOpPLI B BUOE AHKEpPOB HIIKM paccTpellos,

3.5, Pacyer orpaxpnawnefi credHxu U3 cpafiHOfl Kpels
Ha YCTOAYHBOCTL cllegyeT HPOH3BOAATL, KaAK IPa&BHIIO, Me-
TOAAMHU NOCTPOEHHUSA KPYINIOUHNHHAPHYECKHX NOBEpPXHOCTEeHd
CKONIb)XE&HHA B COOTBETCTBHH C TpebOBAHHAMU CTPOHTENBbHLIX
HOPM MW NpaBH/l NO NPOEKTHPOBAHHIO OCHOBAHHH 308HH#t H CO-
opyxeHuit, lIpy »2TOM OTHOWEHHE MOMEHTAa YAEpPNKUBAIOIIHX
(UPEenNaATCTBYIOWMUX CABULY) CHMA K MOMEHTY CABUTAIOIHX
CUl AonxHO OniTh He Menee |, 2

My3 <
Mc86

[Tonoxeune UenTpa nopopora M paanyc Hauboilee onac-—
HOH OKPYXHOCTH clleayeT HaxoauThb nyreMm noanbopa, [lpwu
3 TOM A7 KOHCOI/IbHBLIX CTeH cleanyet pPaccMATPHUBATL Ba-—
DHAHT NOTEpPH YCTORUHBOCTH 0P DBpalleduy CcTeHn! BOKPYD
HEKOTOPOR YCNOBHOR TO4YKH, TONOKenue Xoropod onpene-
198 TCd M3 PACCMOTpPEeHHd AeACTBYIOUIHX HA Kpelnb aKTHB-
HbIX H MACCHBHbLIX CHJl, & Ol CTeH, 3aKpenineHHbIXx aHKe-
paMu UJIM paccTpernaMy, — BAaApUHaHT, Korga UeHTPpsl Bpa-
HleHud CcOBMafaloT C TOYKAMH ONUPAHHSA CTEHbl Ha aHKepbl
UM paccTpelsl,

[[puMenuTenbHO K pacyery cpafiHO# Kpenu KOTIOBAHOB
MeTponoNuTeHoB ychoeue (1) npuanMaeT crneaywowmuil BHA:

1, 2. (1)

<
O=mOCnp,- (2)
rne O - HHTEHCHBHOCTbL OAB/EHUH CBAaH HAa TPYHT HA
rnybuxe }:;;.t'/b, fla (cM. m. 3.6);
L - rnySnna sabuBxu cBal HMXE AHA KOTNOBAHAS
M - koadduuuedT ycnoeuit patorsl, pampHblil U, 95;

Cﬂuj—-npenenbﬂaﬂ BENHYHNHA HHTEHCHUBHOCTH OABIIEHHH
cBau Ha rpydr, lla;

Onp=KnpPn . (3)
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3ineck WKpp — KO3¢QPHUMEHT, YUYHTHIBAWIWHHA NMPOCTPAHCTBEH-
nyw pa6ory ceafi (cm.n,3.9);

Pn — pac4yeTHad HHTEHCHBHOCTDbL NECCHBHOro OT-
nopa rpydara, lla {(cm.n.3.10).
3.6. UuTeHcuBHoCTb gapnenus ceau Ha rpyat 6 ,Ila,

onpenensgerca no dopmyne
O =xzu(g) =Kegw(§)/a, (4)

r'ne

, o = 5/ Kb . (5)
E=0K 2, £y
]’\ — KO3dQ@UUHEHT NPONOPUUOHANBHOCTH, H/M4, BEeJlH—

YUHY KOTOPOI'O MPH OTCYTCTBHH OINbITHbIX AAHHBIX
NONYCKJE€TCd NPHHUMATL B 3aBHCHMOCTH OT BMaA
FPYHTA, OKPYKAawUero cpato, M0 CNpaBOYHOMY
NpuoXeduio |;

Z — rnybuHa pacCHnolloOXKEeHHUd cedyeHHus, OTCYHThIBaemad
OT OHa KOTMOBAaHAa, M,

W(€)~ nporubui cBau HMxe nOHa KotnoBaHa,M (cM.1m.3.7);
byHkuMa GeapasMepHON KOOPAHHATH € ;

b,J - coorseTcTBenno JIMPHHA TOIIKH M MOMEHT HHEp-
HHH cBad, M, M ;

'~ pacueTHuIfi MOAYAb YNPYCOCTH MAaTepHalna CBAax,
[Tay;

oL - kxoaddbuuneHtT pedopMmaiuu, 1/ M.

3.7. Ilporubet cepaun WL(g) , M, HaxoasT no dopmyre

W(E) = C,f (&) *Cafal€) + C53(®) + Cufy (&), (6

5 i {5
roe B = € . .5
filgy= 1 5‘ +510! 611 15 + ..
g 6 e 1 g 1o
J2(&) =& - 2‘6‘*‘27m—2712m+
E‘Z 6'7 e 12 E.“ (7)
I () “—2“5—;*'?) 81—2:';?3 &-13 171'3
£° g g7 =
~ Y=+ 492 - 4944
y Falg) =57 9%, {31 18!




E‘t - a‘t‘ ' '
o \
fa (st)Bi - fa (ﬁt)Bz
c’.= - " B ?
M y
N f (ﬁ.)h - 1, (ﬁt 2
= T
. o’ M, o By - (8)
5 Kb ) CH""' H___ ) ':
1 ¥
B, = cxf, v-n,\ + Cy Ty, (é'tj N
114 jii
B, = 03f3 (E‘L\ Cy . (ﬁt,\ )
" i Wi il .
B = {4 (En_) - 1, (E\t) N f'i (E\t) ' f‘z (E\t.) )
\J
Qg - CYMMA BCex TOpu3oHTAaNbHbIX CHIL E'L , ne’HcT-
BYIOMIMX HA& CBAWHYI0 Kpellb Bbille AHa KOTHOoba-—
ina, H;
M, - cymMMa MOMEHTOB BCexX CH/, AGHCTBYOUMX Bbille

H& KOTIOBAHA, OTHOCHMTE/IbHO Ce4YeHHs CBaun C
koopauratoit Z = 0, H-wMm,
Bemuuuup Qg u Mg nonoxurenbuny, ecnu HanpaplieHpl
COOTBETCTBEHHO BHIP&BO W No wacoBoh ctpenke (puc. 2).
Yycneudble sHaueHns QGYHKIHHK f‘i(ﬁ)]fz(ﬁ]jf}(&), Iy (ﬁ)
H UX nepsble, BTOPbIE H TpeTbH npoussoauvle, obo3HaveH-
HLIE COOTBETCTBEHHO WTPUXaMH, MAAIlLl B CHPABOYHOM M-
NOXEHUHN 2,
3.8, [lpoBepko#i NpaBuABLHOCTH BLIMHCI/AEHHT KO3pPHUHEH—
o Gy , G, , Cxz H# C, 9BNFETCsd BLIMONHEHHE YC/HO-

BH A

M- 2 [e:t, L (gD - W EN+ c5]=—- 0, (8)
X 3

roe

L) = OB YCofa €D+ C5fy (B + Cufy (&),
WE )= CyfT €N C, T €D+ cyfy (B) + ey Ty (€.

(10)
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Puc., 2. K onpenennuio penuuun Qp u Mg
a - saknanHoe kpenneuue 6e3 aHkepoB {(paccrpenos);

Q,=ZE =EBaq, Mg=2ELhi=~Egqh ; 6 - saxknaanuoe

kpennenne c avkepamu (paccrpenamu); Q,=2ZE{ =P - E,;

M[] = > EL hLzP(HH_hl‘)_Eﬂ-h .

3.9. Koadbuunenr WHpp , YUYHThIBAOUWHMHA NPOCTPAHCTBEH-
Hyio pafory cBail, BbiyUC/deTCd NO (popMyne

gtsnﬂ_ (Zt;np"' E)‘E-)3

Kap=1+ —————————— — 3 (11)
np 12bt%,
rne B -~ wupuHa cBau, M;
4 ~ mar cpaHd, M,

tq“,* rinybuHa, B npenenax KOTOpPO# I'PYHT HAXOQHTCS
B npenenbHOM COCTOdHHH, M; onpenendgercd B
3ABHCHMOCTH OT PacyeTHOl CXeMkEl,
3.10. HurencupHgCcTh pacyeTHOro NMaccUuBHOroO OTHOpA

rpyHTa onpepernigercd cornacHo reopuuw Kynouna no dopmy-
ne

Dn=ﬂ2_('32ﬂ.n+zcv ﬂ.n), (12)
16



rae N, «~ KosppuuHeHT ycnosuil paboT, nNpHHUMAaEMbI
paBubpiM O, 8;
T — YaenbHbIll BeC IPpPYHTA, H.«"MB; "
C -~ pacyeTHOe CUeNJIeHHe I'pPYHTA, H/m"; aona no-
BEPXHOCTHOIO CJ/iog €ro NpUHEMAKT YMeHblula-
OUIMMCH OT NONHOW BenuuyilHbl Ha rnydbuue
1,0 M no Hyng y nOBepPXHOCTH T'PYHTA;

ﬁ-n — KO3hPHUHEHT NacCHBHOro oTnopa;
An= cos *(13)
" eeb VAR,
3necb (§ - pacueTHbif yrojl BHYTPEHHErO TpeHHs TPyHTa,
rpaf.

0 - yron TPEeHUH TPYHTa& NO cpae, rpain.
Kak npapHnio, NPUHHMAIOT 8 = (), npu stTomMm dopMyna
(13) ynpoumweTcs u NpHHUMAET BHA

ﬂn=tgz(45°+—§-). (14)

B chyuagx, Korga npepbllieHue hB YPOBHH T'PYHTOBLIX
BOT HAan OHOM XOTrHopaHa cocraBiger He Oonee 2 M U He
bonee Tperu rnybuHbl KOT/AOBAHA, YO/l TPeHUHd IpPyHTa 100
CTEeHKe INpd pacyeTe CBAWHOW Kpenu C OAHHUM gpPyYyCOM aHKe-
pop (paccrTpelioB) npuUHHMAETCS pPaBHBIM:

0=¢/3 npu  hg > O0;

8‘:({)/2 f1pu hB = (], (13)

3.11, HopMaTuBHbie M pacyYeTHbie XAPAKTEPHUCTHKH I'pPYH—-
rara (ynenblbifi Bec, Yro/jl BHYTPEHHEro TpeHud, &a Aanid
CBS3HBIX TPYHTOB H cCUenieuHe) cneagyeT YCTAHABIHBATD
[10 PEe3yNbTATAM HHXEHEDPHO-TCOJ/IOHYSCKUX HI3BICKAHHH C
Yy4yeTOM BO3MOMXHBIX H3MeHEHHH B Inpoluecce CTpoHTenbLCThAa
B TOM YyyuCl/Zle C YUeTOM Ce30HHBIX KonebaHufl PIaxHOCTH,

PaguoponHsle rpyHTbhl, pPaA3NHYSKOIIHECHd 3HAYESHHAMH Kax-
Ao H3 3THX xapakrepHcrTuk He DbOonee yem Ha 20 %, no-
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nyckaercsa paccMaTpPHBATbh KaK ONHOPOAHbIA TPYHT CO cpen-
HEB3BEUWEeHHbLIMH 3HAYEHUHMH XapaxKTepUCTHK:

_____Z_}'L_h't. :
dep = S hy
__Zehy (16)
Pep = ): hi ’
. = 2_ cLhL
cp _— ?
S hy
raoe ¥, ,» P u Ci — 3HayYeHus COOTBETCTBEHHO YNENbHO-

ro Beca, Yria BHYTPEHHero Tpe-
HUS W clen/eHus L —-I'o C¢/nosg IDPYH-
TA TOJNIWHUHOHA hL

3.12, llpoynocrTb 3NeMeHTOB KOHCTPYKUHH Ha H3rub pac-
CHYUTLIBASTCH U3 YCNOBHA

M=TRW, (17)
rnre M -~ pacueruniit usrubawwuft Momeurt, Hem; \
W - MOMEHT CONnpOoTHUBIEHHS CeYeHud 3NeMeNTa, oM |
R~ pacuetrnoe conporup/iienue Mmarepuana, H/m .

Harubawimme MOMEHTh M Nepepe3abiBalOUMe CHbl, AelcT-

BYIOIIHE HA CBAal0 HHUXE [OHA KOTIIOBaHA, HAXOOAT No GOpMy-
naM:

M =0 EJW =o*ET [c, 5y ) +C,f ) +Cs 1y (a)wqfq(ﬁ)]

Hi 8)
0 =cCETW'=0CET [Cfy (8)+C, 5y B +afy (E) ey £ (6)),

A4 Bbllle OgH& KOTJ/0BaHa — 110 U3BeCTHbLIM IMpaBuillaM CTpPOH-
TeENBHOH MEeéXaHHKH,.

PacyeT Npo4YHOCTH 3/N8MEHTOB KOHCTDYKUHHM Ha CXATHE
H PACTHXEHHEe OCYWEeCTBIIdeTCs N0 YCHOBHIO

YRF, (19)
rone N - pacuernas Harpyaka, H; 5
F - pacuersas nnowansb ceuenus 3nemMeHra, M ;
¢ - koadppuluueHT npoaonbHoro uaruba,
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3,13, Pacyer cBalinofl xpenx no pnepopmaldgM NpouHa—
BOOAHTCH C LeNbio NPOBEepKH YCJIOBHSA

amaxéanpa (20)

rae Amax — MakcuManbHas BelIHYHHA T'OPH3OHTAIILHOIO
HNY BepTHKaANbHOrO HNepeMelleHud CBafHOH
Kpeny, M, onpegenseMas PACYETOM;

Anpp - npenenbHO AONyCTHMAS BEJIHYHHA IOPH3OH-
TA/ILHOIr'O HUJH BEePTHKANBLHOINO MNepeMelleHH s
cCBaHHO}l Kpenu, M, ycTaHasllHpaemMasg 3ana-
HHEM Ha NNOoeKTHPOBAHUE,

¢opmynsl ang onpenenedus D mayx A&HBI NPH paccMoT=
PEeHHY KOHKpPEeTHblIX pPACHeTHhIX CXeM cpaiHo#l kpenu,

d.14, Cpalfinag kKpenb KOTNOBAHOB MO¥eT ObITb 3anpoex-
THPOBA&HA& B ABYX BapHaHTAax:

6ea ydera 3aiueMIlIeHMd cBaifl HHXEe [AHA KOT/IOBaHA, KO«
rna AdegopMauHy 340€N8HHOINO B I'PDYRT HHXE [1H& KOTAOBAa-
Ha KOH!U&Aa CBAY HEe OrpaHH4YHUBAWTCH;

C yderToM 3ameMieHuqa cBa#, koraga ranydbuHa ux 3agen-
KH HH)XKE NHA KOT/IOB&H& A0NnxKHA ObiTh Tako#, 4YTobbl Yyron
nmopopoTa KoHla cBau Oblli papeH HYMO.

3.15, Yuyer zameMIiieHnd cBa&l NO3BONgEeT CHH3UTL Be/lH-
YHHY Ha3rubawumero MomMeHTa, AefCTBYKWEro Ha cBAar, o
YCHIIHAA B paccrTpellax U a"Hikepax, ORHAaKO, K&K npasHlo,
NPHBOOUT K YBellHYeHMIO P1YOUHBl 3a6uBky (O6WEA ANHHBL)
CBa&i, 4YTO MOXeT B pdae cnyyaen yBellHYHTh TPpyonoeM-
KOCTbh COOPYXE€HHH H CTOMMOCTB Kpeny UKW TNPUBECTH K
rnybuHe 3abUBKUH cBall, HenpHeMIeMoll no HHXEHepHO-re-
ONIOTHYECKHM HI/IH TEeXHONOrM4YeCKuM ycnosuam, [losTomy
pALHOHANEHOE NPOEKTHPOBAHHE KpPEeNd COCTOHUT B CONOCTAB-
NNeHHU BAPHAHTOBR Kpend A/1a KOHKPEeTHbLIX YCNOBHH CTPOH-
TelbCTB& C yyeToM H Oea yuyera 3aumeM/ieHHsg ¥ Bbibopa
BapHaHrTa.

3.16. [Tonueift pacuer cpafiHO} Kpend KOTIOBAHOB ME T-
PONONIHTEHOR C UeNnblo HABHAYEHHHY €e ONnTUMAallbHbIX napa-
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MeTpOB HANEXHT NPOH3BOAHTL B TAKOH noc/iienobarellb-
HOCTH:

onpejgeneHHe HArpy3o0KkK;

BbigHC/IeHHe AdeidcTrByouwero Ha CBAHHYID Kpenb pacyeT.
HOI'O AKTHBHOI'O gaBl/leHud I'PYHTA;

npeapapuTe/lbHOE HA3HAaYEeHHe MNOoAlexalllux pacyery na-
pamMeTpoB cpBaBHHOHN Kpenu — wara cpail, ceyeHHd CBAafl,
wara aHkepop HIIH pAaCCTperioB, KONMHYeCcTBA AHKEePOB HIH
paccTpernioB H HX pacnolioxeHHe NO BLICOTe KOTJ/IOB&aHA&,
ycunusg B aHkepax (paccrpenax);

onpepenenve riayouHsl 3abubky cpalt kak 6es3 yuera,
TAK H C Y4YeTOM 3aleMiiedHug cpallt B rpyHre,;

pacyeT Ka)Aoro H3 BapHaAHTOB CBA&HHON Kpeny no
YCTORYHBOCTH H MNPOYHOCTH MAaTepHanoB KOHCTPYKUHH;

KOPPEeKTHPOBKA NOAJIexallnux pacyeTrty napaMerpon MO
peaynbTaTaM fnpeabigyllerc nyHKTAa;

BbLINOJHEHNE HMTEPAUNOHHBIX PaACUYETOB KaXAOro papuaH—-
TA NPH CKOPPeKTHPOBAHHBLIX paACUYeTHbLIX llapamMeTrTpax;

BbiOOpP ONTHMANLHOI'O BapHaHTAa,

pacyeT cpaliHON KpenH no aedbopMalHgaM;

onpenereHHe AONYCTHMOHR rnybHHRl nepBOro gpyca pas-
pa6orku 6e3 aHkeporp {paccTpenos);

onnpenefieHue [AONYCTHMOH IrnyObHHBI NOCHeOYIOHIHX SApPY-

coB paspaboTKH KOT/IOBAHA C OAHHM HIH HECKO/INbKHMH pa—
naMH aHkepop {(paccrpenos).

4, HATPY3KHU U BO3AEMHCTBUA

4,1, PacuerHbie HaArpysaku onpenengioT Kak npouaBene-
HHe HOPMATHBHBIX Ha&rPY30K Ha KOaQPHUMEeHT NneperpyskKH,
KOTOPLIA cliegyeT NMPUHHMATB B COOTBETCTBHH C NAHHBIMH
Tabn, 1.

KoshdulUueHThl INeperpys3ku AOnAsd NMPOYHX HAPY3OK, BO3—
HHKAKLWKUX B NOpollecce CTPOUTENbCTBA, NPHHHMAKOT B CO—

OTBETCTBHH C TpebOOBAaHHAMHU CTPOHTEINILHBIX HOPM U Npa-
BUHJI IO HArpy3KaM H BO3AeHCTBUAM,
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T a 6 ny u a |

_WKOSd)(bHLIHeHThl ne-—

perpyaku n

EM&THBHble HATPDY3KH ¥ BOJ3Oe -
rn/n CT

T leleniy— ol L winl

] ggi?gggyeéf&iubhﬂ BeC CTPOUTEeNbHbIX 1.2 (0,8)
2 15;‘? i;r%{ai{&ﬂblloe naplie’Hue OT BecCa 1.2 (0,9)
3 |[[opuaoHTankHoOe AAaB/IEHUE I'PYHTA 1,2 (0, 7)
4 |TuapocraTHuyeckoe [AaBISHUE BOAbI 1,1 (0, 9)

o obo opa-—

> e RYSOTORES MO SO0 O 1,1 (0,9)
6 |[Be efi, HHCTPYMEHTAa, MeJlKO-

FOCOéi(}ﬁ)E}L/ﬂ pating O 1,3 (0, 7)
[ OT KPaHOB,
aBT FOMAik H ?a&".py“” T KpaHoB b1 (1, 0)

Il pumMmedy anune KosppuuweHT Neperpys3kH cle-
AyeT NpPHHUMAaTh, YUHThbIBAAd BO3MOXXHOE OTKIOHEHHE HArpy-
30K B HebOAAro{IpUTHYIO CTOPOHY MpPpH pacCMAaTpPUBAEMOM
npefebHoONM COCTOSIHII,

4.2, HopmaTuBHbie BpeMeunuble BepPTHKANbHbIE HATPY3KIi
P Ha npusMy ofpyweuusi cllegyeT NPHHHMATDS

a) OT Beca& MaTepuHanop M BOAMOXKHON OTCBLINKM IPYHTA —
B BHAE pPABHOMEPHO pacnpefieneHHoil HATPY3KH HHTEHCUBHO-
CTBIO, COOTBETCTBYWIWEH npeanoiaraeMhiM APOEKTHbIN O6L-
eMOM MAaTepHAaNoB M OTChinkH, HO e menee 10 xll/ "

(1 TC/M2);

6) or crpouTenbHoro ofopynoBaHus, KPAHOB, KOMpPON
H TPAHCMOPTHLIX CPEACTB, NEePeMeUBRIUNXCH MO penkbcam, -
10 MaACNOPTHBLIM [OAHHBIM, KATANOlLAM U CchpaBoYHuKam (¢
ydyeTOM azarpyxeHusa, Haubonee hHebnaronpuaTHOro alg pac-—
CYMTLIBAEMONR KOHCTPYKUHY);

B) or aprorpancnopra (puc, 3), npoxoasero no AOpo-
re  pacno/ioKeHHOH BAONL KOTHAGBAHA, — B BHAOE MNON0OCOBOI
HAMPY3kd {uMpuHa nmonocbl 3 M ANa Ka)XAOrO PANA MalluH):

MNP paACCTOdHHUM MeEexOY KpaeM KoTnopaHa u OBpoBKOR no-
poru, passoM 2-=3 M, u pece MauwuH no 2580 xH (25 rc)
Pa = 20 kH/ M2 (2 re/ M2); 5 5

npy paccroanuu 1-2 M Pg = 30 kH/ M (3 1e/M ), a

npH Meubuens paccroguuun  Pg = 40 kH/m% (4 TC/MQ),'

I
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NpH PACCTOGHHH Mexay OOporoid M KOTNOBaHoM Oonbue

3 M Pa”™ 10 KH/M2 (1 TC/MQ)
npu sece mawud go 300 kH (30 rtc) asHauenuda Py yBe-

nuyHBawTcs B 1,2 pasa, npu Bece no 450 xH (48T1c¢c) -

B 1.9 paza u Bece 6800 xH (60 t¢c) - B 2,5 paaa.

N I774

e e

W L
T T O,

,QZ«&hAfzr

Puc, 3. BepTukanbHas Harpyska Ha Npu3Me oOpyuie-
HHUY OT aBTOTPAaHCIOopTA

4,3, Ecnu noBepxHOCTL I'PYHTA OrpaHudYeHa MNNOCKOCThIO
H Ha HeHl paclo/loxeHa pabBHOMEPHO paclpeperlegHass Harpya-
K& HHTE@HCHBHOCTBIO (, , H/ m2 (puc. 4), 10 cuny Eq, H,
AKTUBHOI'O [flaB/IeHHY HECBY3HOroO rrpyHTAa HAa CBafHYW Kpenbk
OT MNOBEPXHOCTH [PYHT&A 0O riaybuusl Hy BBIYUCIAIOT MO

dopmMmyie

2
¥ Hy 2q,
Fo=—"7"U+r—L)A (21)
> 2 ( YH W7
roe flg - KO2pdHLMEHT AKTHBHOIO AAaB/eHHd TI'PYHTA
A cos ¢ (22)
o= ———— T ———y " 22
sLn{w-~-na3) sin 2
cos 3
3nechb I3 ~ YI'ON Me)AY NINOCKOCTbLiO, OrpaHUyHBaOlIEel Io—

BepXxHOCTDb T'PYHTA, H T'OPHI3IOHTAJ/ILHOK NNOCKO—
CThlO; NPABU/IO 3HAKOB [OKaA3aHO HaA puc. 4

22



Puc, 4. K onpenenenuio akTHBHOIO QaBleHHS HECBSI3—

HOI'O I'pPpyHT& Ha CBAHHYIO Kpellp B Cliydae, €Chnl MoBep-—

XHOCTE I'PyHTa OrpaHH4yeHa MNOCKOCTLIO H Ha Hell pap-
HOMEepDHO paclpefneneHa Harpyska

Ilpn ropusoHTanbHOW MOBEPXHOCTH IPYHTA (fﬁ = (J)

fLu_=tgz(‘15—--L£-). (23)

Cuna Eq aenaerca paBHOAeHCTBYWWEH NapieHUl, pac—
NpeneneHHbX N0 [WHEHHOMY 38KOHY (cM, puc. 4) ¢ opnu-
HaTo# P, H/M , B BepxHell Touke |

P, =qAq, (24)

23



2
u c opaunarot P, , H/M", Ha rnyGuue Hyx ot arto# TOu-

K

Pz = (¥R x*q)Aq (25)

Cuna b, npunoxena Ha paccrosHud N , M, OT HHXHe-
ro KOHila paccMaTpHBa&EeMOr'0 yyacTkKa

h=iﬁ. MH'_E—— v (28 )
3 ?_q ¥ 'KHﬁ

[lpu q = O

H H,
Eu_': "3_ : j\.a_; p'l:O; p{—'XHKﬂ-Q_ A h=—3~-(27)

2
4,4, B cnyyagx, He oxpayeuHbix n,4,3, cuny Eu_ aAaKTHup—
HOT'O ONAaB/Ie@HHd HeCBA3HOI'O PYHTA HAa CBAaAHWHHYIW Kpenb olpe-
0engoT Kak Haubonbiuee H3 3HaAYEHWH Ei.. , H, noaocuutran-—
HbIX MO gopMyne

2

Ee=Gotg(8y, - ¢), (28)

rae 0y - cymma passoneiicrBywomux peca U g npeanonara-
emoit npuamMel o6pywenns ABCi{ u pacnonoxen-
HOlt uHa Hell Harpysku (puc. D5, a), H;
B, - yron Mexay mnpennonaraemMoii NINOCKOCTbio o06py-—
llIEHKHg M TOPH3OHTANBHOM NJIIOCKOCThLIO, TI'pan.
3uauenne U, , KOoTOpoMy cooreBeTCTByeT Haubonb-
wee suauenue E , onpeneneunnoce no dopmyne (28), npu-
numMmaT 3a yron B mexny nnockoctbio o6pyuwl€HuT U rOPKH-
30HTAJIBHOH [JIOCKOCTRIO,
Cuny 4, , H, paccmarpuraiorT kax cymmy cun ELpg,

H, oT Beca npuamMbl OOPYINCHHS H Eq', H, or kaxnoit us
HACPY30K Ha npuamMe o0O6pyuweHud,

24
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Puc, 5, K onpenenendio axkTHUBHOI'O [&8BJIeHUH CBA3HOIO
'pyHTa Ha cpafiHylO Kpenb NpH NPOU3BOJNILHOM OYepPTAHUU
NOBEPXHOCTH TI'DYHT& H PACHNOJIOXKEeHHHM Ha He#l Harpy3KH:
a — onpeaenedne 1 ; 6 — NmoCTpoeHHE 3TIOPbl AKTHBHOIO

[laBileHHud

Cuny Epp ornpepernawT no dopmyne

Eep =Grplg(B - @), (29)

npuuuMasg, 410 Ern aBigerca paBhopeRcTByomeun napne-
HHUH, SMOpa KOTOPbIX MMeeT BuA TpeyronbHuka (cMm.puc.S, 6

C opauHaToO# P, H/MQ, Ha rnybune Hu oT nueBHO
[IOBEpPXHOCTH
2€ o
pl= "{r _.,‘P{=O. (30)
g}

Paccroaine Npp OT TOYKH NPpHAOKEHHS 3TOHR CHIbl (10
HuxHero rouua (Touku A) paccMaTPHBAEMOrO Y4YaCTKA
CBAHHOH KpenH BbLIMUCHAHIOT Nno GOpMyne

hrf,:%ﬁ—- (31)
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Cuny Eq OT HArpyaku Q , PACMOIIOKEHHOH Ha npHame
o6pyilueHHs M pacnpepenesHHof#f nmo wupuHe 0L, M, (cMm,
puc. 5, 6) onpegengwT no dbopmyne

Eq =qatgl(B-¢). (32)

[IppHuMaT, 4YTO CHIla qu aBligeTCd papHoaefcTrBywolel
napneHHs, PaABHOMEpPHO pachnpe/lelIeHHOr'c Me)ay TO4YKaMH
Ay n A, Ha nMepecedYeHHH CO CTEHKOH npsiMbix, NpPOBe-
AeHHbIX napanienbHO clefy n/I0OCKOCTH OOpyweHHd OT Haya-—
na ¥ KOHLU& y4YaCTKa, B npepnersiax KoToporo fefcrsyeT Ha-—
rpyska q, (cM.puc.5, 6). Ecnu nnockocte ofpyweHnsa nepe-
CeKaeT y4acTOK, HA KOTODOM pacnojioxeHa Harpyska q ,
TO 34 KOHEell YYacTKa clieayeT NpHHUMATL cllef nepeceye-
HH{ TNJIOCKOCTH ODpYLWEeHHa C NOBEPXHOCThIO TI'DPYHTA,

Paccrosuus or Touku A go Toyek Ay , A, H TOYKH
npunoxehus cuivl Bq , M, H OpaMHATEI pq' BbIYH C/ILHIOT
no dpopmMynam:

hy=Hy+ Ho *(x - —)1g®;

"]2= HV\+H0 —(:I-_ %)t’gei

(33)
hquK+H0—- Itge,
_ __FEq
Pq atgd '’
rone O - pacCTOgHUHEe Mexay BHeuwHei@l CTOPOHON ceyeHHud
CBaAH M OCLIO NOJNOCHLI HATPY3KH (umpnﬂoﬁ L ), M,
HO — PA3HOCTbL OTMETOK YPOBHY NOBEPXHOCTH TI'PYHTA

noa HUeHTPOM NnoJockl WHPpHHOH L MU TOo4yKoil B
(cM.puc.5, 6), M.
4,5, lEcnu nopepxHoOCTh I'pyHTa OrpaHHHEHA NNOCKOCTLIO
H Ha Heill paBHOMEPHO pacrnpenernieHa Harpy3kKa HHTeHCHB-
HOCTBIO Q , TO AKTHBHOE [aB/IeHHEe HEeCB{3HOI'O I'pPyHTa H3
HEeCKONbKHX clioep B npenenax kaxnoro (UL -ro) cnos [TpH~=
HHMAIOT UH3IMEeHduIUMMCHd NPAMONMHHEeHHO OT OaBlieHud pL Ha

ypoBHe KpOBNM 3TOTO C/OA A0 AAB/EHHA P, HA YyPOBHe ero
nopowessl (puc. 6):
26



Po=lg+phiv g oy b ) Aad +-(34)
PL=(q'+’¢nhi+'B'zhz+ +3/L‘lhbi Xt,hi)ﬁ'(ll,;
rae hi, — TOIIUIHHa L —-ro Ccnog rpyHTa € ynelbHbiM BeCOM

.8 H yrioM BHYTPEHHEro TpeHdd (PL ;
MAaoi— KOSDPHMUHMEHT AKTHBHOI'O [ABJIEHUH TPYHTa L-To.
crnos, onpepenseMblfi no dopMyne (22},

Puc, 6, K onpeaeneHunio akTHBHOI'O MNAaBJ/IEHHS T'PYHTA H3
HeCKOJILKHUX ClIoeB nMecka MJIU CyneCH HaA CTeHKY OrpaxXiaeHHusd

4.6, AkTHBHOE NnapneHHe CBA3HOTO TPYHTA OONycKaeTcHd
onpendensThk, Y4HTeIBAY cluennediie rpyurta G Ty TEM
YMEHBIWEHHHd OpAHHAT 3NI0OPLlI, NOCTPOHHOH Kakx Ang He-
CBA3HOI'O rpyHTa NO yAeNbHOMY Becy 4 H YLy BHYTPeH-
Hero TpeHHd (P CBA3HOI'O I'PYHTA, HAa BEeJHYHHY, KOTOpad
NOpH INNOCKOK NOBEepPXHOCTH I'PYHT&A, HAKJIIOHEeHHOW X IopH-—-
3O0HTY noa yrinom f3, onpegengercd BbipaxeHuem
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pc. C (l — _‘3'_&.__ (35)

=_€§T cos P |

B npepmenax ydacTxa, HaA KOTOPOM BEeIH4YHHA P TNpeBbI-
waetT OPAMHATBLI AKTHBHOI'O napliéHHd, BbIYHC/IEeHHbIE Kak
n7llg HEeCBA3HOI'O I'pyHTa, aKTHBpHOe OaBl/ieHHe CBA3HOI'O
rpyHTa HEe YYHUTbIiBaAwT. DBbicora ydactka Mg Bolunclaercd
Nno ¢popmyine

C A
_ Tag (1 5098) “ e | (g
he = = :
a

[Ipy ropH3OHTANBHONI NOBEPXHOCTH I'PYHTAa (ﬁ = 0) u
OTCYTCTBUM Ha Hel Harpyaku ( q - 0) dopmyna (36) npu-
MeT BHAO

2¢c

= . 37
he= ZVAL (37)

IlocTpoeHne anwopbl AaKTHBHOI'O NAB/NEHHS OAHOPOOHOIO
CBA3HOIO I'PYHTA NnokasanHo Ha pPHC. 1.

B crnyyae pasHOpOAHOI'O I'pyYHTA YMEHbIIeHHEe aKTHBHO—
O [naB/IeHHs 3a CcYeT CclenlieHdd cllegyeT YUUThIBATHL B
npenernax kKaxnoro cilogd CBG3HOoO r'pyHTa, onpepeilag Be-—
nMH4uHy P, cornacuo dpopmyne(35) no xapakrepucTHkaMm
H C COOTBEeTCTBYWIIEro clog.

Ilpy ropusoHTanbHCOl NMOBEPXHOCTH CBH3HOI'O IPYHTA

( ﬁ = 0) dopmyna (35) Moxer BpITh NpeacrapiieHa B BU-
e

P, =2ctg (45- 1) = 2cVA,  (38)

28



PapuogeifictByio-
masg tgy AaKTHBHOIO
faBlleHHss CBA3HOIO
FPYHTA HA MEeTp
cBapHOH Kpenu onpea-—
nengercd Kaxk Nnno-—
wanb 3npLl AaBne-
HHH rpYHTA,

Puc, 7. K onpeneneduio AKTHB-
HOT'O [aBlieHHd CBH3HOI'O T"pYHTA

5. PACHET CBAWHOHW KPEINUH, HE HMMEIOHEH
PACCTPENIOB (AHKEPOB)

5.1. Pgcuetr cpaiinol#t kpenu 6e3 aHKepOoB HIH paccrTpe-
NTIOB PEKOMEHAYEeTCHd NPOU3BOAHTD:
Npy NPOeKTHPOBaHuY HernyOboOKHX KOTIOBAHOB, Koraa

cpaligrag kpenb 6e3 paccrtpenoB HIIH a”Hkepop obecneyusa-—
eT YCTOHYHBOCTEL KOTI/IOBA&HA,

NMPY HABHAYEHHH BeJIMYHHbl QONYCTHMOHN rnyOmuHbl paapa-
foTky rpyHTa raybokKHx KOTIOBAHOB OO0 CTAOAHUH YCTAHOBKH
nepBoOro gpyca paccTpelios,

PacueT cBaliHOU Xpenu C s8aKNagHbIMH 3eMeHTaMHu €ea

aHKkepoB (paccTpelioB) NPOH3BOAMTCH B COOTBETCTBHUH C

pacyeTHOH cxeMofl, usobpaxcenHoll H#Ha puc. 8, 5
g



5.2, I.pn pacueTe
cBallHOR Kpenw B Cly-
yae HerNnyOBOKHX KOT-
MTOBAHOB OCHOBHbLIMH
napamMeTpamMH, IMNOA-

nexauuMy onpene-
TTEHHI0, SBIHIOTCH:
rnybuua 3abuBku
ceail L, M;
PACCTOdHHE Mex-—
ny caamu (war
ceapn) b, wm;
CeYeHHdg CBail H
3aKIagHbiX 3NeMeH-
TOB,
5.3. Pacuer crpafi-
HOHt kKpenu 6Ge3 aH-
kepop (paccrpenon)

5
=
~=
=
—
=
-
»l

|

- l
—

Hic
s

jrg

-

|

4.
AL

(2-5 - C; pe KOMeHOYeTCd Bbl—
NOJNIHATE B TaKoOH

Puc, 8, Pacuernass cxema cpafi- NoclenoBaTeIbHOCTH:
Hol kpenu Ges aukeporB (paccTpe- onpenenaeTcs
71I0B ) neficTeyOmee Ha

cBaAHHYIO Kpenb pac—
YeTHO® aAKTHBHOE napl/leHHe I'PYHTA& B COOTBETCTBMH C pe-
KOMeHnaungMu pasan. 4 ;

npegbBapHTeNnbHO HA3HAYAaTCHd uar cpan ¥ ee KOHCT-
pY KUH a;

onpenengercda rnybuHa zabupku cpaii;

npoBepgeTcsa CedyeHHe Cpau;

IIPH 4Ype3MepHbLIX 3anacax NPOYHOCTH HINIH HeBbBIIO/NHe—
HUH YCNIOBHY IO NMPOYHOCTH NPOH3BOMAMTCH KOPPEKTUPOBKA
mapaMeTpoB H MPOBEepPdaAIOTCHd pacdyeThi.

5.4, [lpenpapurensHoe HasHadeuue uara ceafi & |, M,
H MOMEHTA CONPOTHBJ/IEHHHd ceuyeHug cean W, M pexo-—

?
MeHayeTca NPOH3BOAUTEL NO GpopMynam:
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b =t, +0,09]

W= (2+ 3)"%1-‘ ’

rae ! - HauBonbuwui nponeT 3aKNAOHOrO KPENNEHUS, M;
M, - MoMeHT BCex culI, AeHCTBYIOIWHX BbIlIE OQHA KOT-
nopaxHa, OTHOCHTENIbHO CeéyeHUdA C KOOpPAHHATOH
Z = 0, H'm (cM.puc.2,a), onpenenasembifi co-
FIIACHO N,3.7;

R - pacuyerHoe conporuBneHHe MaTepuHana cpau Ha
naru6, [a [12] |,
R
3Pa

3neck 5% — ToNmMHAa AOoCKUH unu 6pyca 3akKnagHOro Kpen-
neHus, M, npuHumaeMag He Menee 0,4 Mg

Ru. -~ pacyeTHOe CONpPpOTHBIIeHHEe OPCBECHHLI H& H3-
ru6, Ila [13] ;
]ZIJ(:L ~ MAKCHMAaIlIbHAd OopAvHATaA pacyYeTHOro akKTHBHO-

ro naenexnus rpyHra, lla {(ang ogHopoaHOro
rpyHta P, = P, ).

[lpy npeanpapuTenbHOM HA3HAYEHHH KOHCTPYKUHH CBAaH
crnenyeT HMeTrb B BHAY, 4YTO, KaK Npapuno, HaAHDoOlee 3 KO-
HOMHYHOH OKA3hIBAETCH KOHCTPYKIUHA Kpernd CO cBasgMu H3
jauBonee MOUIHBIX MM WMPOKONMONOYHbBIX AByTappon, Bernu-—
yuna U namengerca or 1,5 pno 2,5 wm.

5.5, I'nybuna sabupxku cpafi U HuH)xe gHa XOTnopaHAa
onpepengeTrcd NyTeM pelleHda Ccleayrlero YypPasHEHUHA NpH
7= t/l’) , rnonygdaemMoro ua ycnosuga (2)

6 = MG,y . (41)

B cnyyae pewenusg ypaBHesusa (41) meronom nonbopa
HaganbHYI0 BeNnuyuHY riybuHel 3abuBkxu cpail pekoMeHayerT-
¢4 NPHHHMATBL paBHOH rnybuHe kornomana, T.e, U =H.

[Ipy naxoxnenun i Benuuyuner By u Mg onpenenqwoT
cornacio n.3.7 u noacraengior B dopmynn (8) co cBouMH

31



3HaKaMH., [ nybuHa t'np nng onpeperiedna KosppHUHEHTA
tﬂnp no dopmyne (11) npuHnmaercs paBHOH'Hﬂs .

5.6. Ilpu Hattneuunon rnybuHe sabusku Y npoeepgeTcs
ycnopue (2), Benunuunst Z H Upp cooTBeTcTBEHHO MNPRHH-
MalTCa papHbiMH L .

[Ecnuy ycnopue (2) He BbhINONHaeTCH, TO peKxoMeHAYeTcCH
YyBEeNMYHTL WHPHHY TOJIKH CBad NyTeM, Hanpamep, npumMe-
HEHHs1 WHPOKONOJIOYHLIX ABYTABPOB WM YWHPEHHA NOJIKH
HABAPHBAHHEM QONOMNHUTEIBbHbLIX NJIACTHH,

5.7. IlpoBepka nNpOYHOCTH cCce4YeHUss cBAH Ha H3rud ocy-
wecrsisieTcy ua ycnosua (17),

3dHayeHue MaKcuMallbHOro uarubawomero MomMeHTa onpe-
nensercyg o gopMmyie

Mmax =O(_2EU [Cif:(ﬁmux) +C, f"é(ﬁ mcu)"’ (42)
+ C:,f‘; (& max) * C4 f,: (& mux)];

3nech Be/IMYHHA & mox HAXOAMTCH NyTeM peuleHua ypapHe-
HH 5

Cif\lm(tﬁmux) T szél'(%max) +
+ Csra‘ (5mux) * Cqﬂ;l (emax) = 0 .

9.8, Onpenenenne oonycrtumMoih raybuHbl nepBolf 3axon~-
KH C KOHCOJ/IbHbIMH CB&daMH npH riyboKkoM KOTIIOBAHEe IIpH
3afaHHbIX Ware, Ce4YeHWHM CcBaH M rnybune sabubku (obuelt
ANHHE CBAaK) PEeKOMEHAYeTCs NPOH3BOOHTE METONOM noado-
pa B TaAKO# nocrnenosaTeilbHOCTH!

a) npeaBapuTellLHO Hal3HauyaeTcg raybuHa KoTHOBAaHA&
Hy . B cnyuae, ecny noBepxHOCTbL rpyHTa OrpaHHUYeHa
NMIOCKOCTBL K MO HeH pPpABHOMEPHO pacnpeaelieHa Harpyska
MHT@HCHBHOCTBIO Q, , rnybHnHa B3aXOAKH onpepengeTcsa Nno

dopmyne (44), B ocranbHLIX Clyuyagx NPHHUMAETCSH
H“ " 4‘:‘5 M.

(43)

Pa. ~ Y9s NAq
Ny Ag ’

Hy= (44)
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rne Po - MaxKcuMmas/ibHagd OpAHHATA PaACYE€THOro AKTHBHO-
ro gasnenus rpysra, [la (anga oansopoaHOoro

rpysra P = P, ):

qfﬁ — UHTEHCHBHOCTL PABHOMEPHO pacnpeﬂeneléuoﬁ
HA NMOBEPXHOCTH IpPyHTa HaAarpysku, H/ M%;
N; -~ kKoapbHUMEHT Neperpy3Kd, NPHHHMAGMbIA no
tabn., 1.
2
P iﬁ_ﬂ_u__’ (45)
a — ’
3(L - 058)
rpe — TONUHYHA JOCKHM S8KNAAHOI0O KpernieHud, M;

Ri ~ pacyeTHOE& CONPOTHUB/IEHUE NPEBEeCHHbl Ha H3-
ru6, Jla UI18] ;
o — WHPHHA MONKH CBaH, M|
6) NPOHIBOAHTCsI [POBEPKA IMPOYHOCTH Cedejinsg CBAW
cornacio 1.5.7, I'nybuna aabubxku cpaflt U npu onpepneneHuny

koadhpuunentros C,; , C,» Cs u C, npuuumaercs pap-—
HOH

t =L - H'g ’ (46)
rne s — nonnas anuHa cBau, M;

B) NO pe3aynAbTaTaM pacyeTa Ha NPOYHOCThL rnybuua
kornopasa H, koppekrupyercs.

5.9, Crpaiinag kpenb no pgehopMalugM pacCUYUThbIBAETCH
ua ycnorus (20),

[opusouranbHbie nepememmenus cpaiflHoih kpenu (nporubui

cpau) Bbille AHA KoTnosBana A |, M, BBIMUCAHIOTCH no Gop-
MYy e
I
A=ugy+Hetgu,+ Ay, (47)
rae l
Lo =Cy, LLD::C?./OCW (48)
'
U, , Uy — COOTBETCTBEHHO I'OPH3OHTAINILHOE nepemMme-

HeHre U npornd cray B YpOBHEe OHA KOT-—
nopaHa, M;
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A, - nporuf csau, onpenenseMpfi Kak Ang KOH-
conbHoll 6Ganku, 3agenadHHofl HA YPOBHE
gHa KOoTnopaHa, OT HOPMATHBHLBIX HaArpy-
30K BblIlIe [H& KOT/IOBAHA;

Cy, Cp, - kKoadpduuuenTts, onpepenseMsnie 1o popMy-
namM (8) or HOpMAaTHBHLIX HArPY30K INpPH
pDaHe & yCTAHOBNEeHHOH rnybune cabUBKM
L

X - kKosdduuueHT pedopMaluH, onpegensgeMbiit
no dopmyne (5), M .,

5.10, Ilpumep pacyera cBafiHoil Kpenun 6e3 AaHKepoOB
(paccTpenop) npuBeneH B CHPABOYHOM npunoxeHuu J,

8. PACUET CBAMWHONM KPEIMU C OAHUM APYCOM
AHKEPOB (PACCTPENOB) BE3 YYETA
IALEMJEHHUA CBAH

6.1. PacueT kKpenu c oaHuM apycoM aukepop (paccrpe-
nop) He3 yyera 3amleMlIeldsa CBail B 'PyHTe peKOMeHAayeT—
Ccsl NPOM3BONUTHL B COOTBETCTBHM CO CXeMaMu, INpHBeOeH-
HbiMH Ha puc., 9.

6.2, OcHOBHBIMH HapamMeTpamH, MNOANEeXAaUHMH onpenelne-
HHIO, SBASIOTCH:

rnybuHa sabupku-cBap L, mMm;

paccTogHHe MexOy CBagMu U aHkepamu (paccrpenamu),
M,

ceyeuus cpail, aHkepop (paccrpenos) U NoO4gcoB Kperm-
JleHd q;

BLICOTA PAaCHONOXEeHUd [nogca Hag ONHOM KOTIOBAaHA,

6,3, Pacuer cmaiinofi kpenu ¢ OAHHM gpyCOM AaHKEpPOB
(pacctpenoB) f6ea samemrenys csali B CPYHTE PEKOMEHAY-
€TCs BLINOJHATL B TaA4KOH NocienopatrTenbHOCTH:

a)onpenenseTrcs OelicTeBywllee HA CBaAlHYIO Kpelnb pac-—
yeTHOe aKTHBHOE [NaB/IeHHE I'PYHTA;

6) upenBapHTeNbHO HasHayawTcd war cpaid & M O-—
MEHT conpoTuBleHHa cBau W , nasnenue Y Ha nouc Kper-
nennsg u rnyGuHa nonoxenusa nosica hy ;

B) onpenelserca rnybuna 3abUBKH Cpail;
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r) npoepepsieTca NPOYHOCTb CEeYEeHMA CBaH Ha H3rub,
nonBupaercya cedeuue ankepos (paccrpenos), nogca kpen-
e d,

n) NMPOUIBOAUTCH pacyetr aedopmaluil cBaHHOR Kpemnu.
6.4. OpavHaTbl pacyeTHOrro AKTHBHOr'O napl/ieHuda He-—
CBA3HOI'O I'PYHTA C YYeTOM IriepepacnpenelleHus ONABNeHHH

No BLICOTE CTEHKH OonpenensioTcd:

A, [Ona oaHopogHrix rpyHros (puc., 10, a):

a) Ha ypOBHe Bepxa P, ¥ aHa D, KoT/IOBaHa B ClyHas,
Korga NOBEPXHOCTb I'PYHTA OrpAHHYEHa NJAOCKOCTBLIO H Ha
HEH pPaBHOMEPHO paclpenerieHa Harpyaka HHTEHCHBHOCTDBIO
q no dopmynam {(24) u (25), B ocTanbHBIX CclAydasx -
no dopmyne (30);

6) Ha ypoBHe paccrpenos (aHkepoB) B Touke K no pop-
MYyJle

'p“:: (% . n.'Xh K)Cﬂ.; (49)

a

H, — h
B ) Ha:BHCOTe-_JLE_JEOT f1Ha KOT/IOBAHA B TOYkKe M

no dopmylie

H, he 1
Pr=(Py*Pe) —— = (B *+P) =~ (PetPa), (50)
rne 1 — KoadgduUHEeHT neperpyakd, NPUHUMAEeMpift no
Tabn, 1;

Co — koapdpuunenT OCOKOBOI'o gaB/IeHUsl I'PYHTAa, onpe-
gelngeMuifi BbipaXeHHeM

Ca=1-n{1-Aa). (51)

3aech JLg - KkoadPHUMEHT AKTHBHOI'O NABJEHUS TDYHTA,
BoiqucAsierca no ¢popmyine (22) B cnyuae,
KOrga noBEepPXHOCTb I'DYHTA OrpaHHdYeHa N1oc—
KOCTBbIO H H& HelH pPaBHOMEpHO paclrpegeiieHa

Harpyska HHTEHCHBHDCTbmr(¥ , B OCTalbHbIX
cilysagx no ¢opmyne
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Puc. 10. Dmiopsl aKTHBHOTO NABJIeHUS HECBA3HOIO I'PYHTA& C ydeTOM paclipelelieHUd
0aBJI€EUS IO BbLICOTE CTEeHKH:

a, 6 -~ COOTBETCTBEHHO ONHODOAHOIO ¥ HEONHOPOAHOIO I'DYHT& (H3MeHeHHe NAaBleHEX

F'PYHTa MEXOYy XapaxkTePHbIME ToukamMy l, K, M, 2 H rpasHlaME CJI0eB I'pyHTa8 AOnyCc-
KaeTCH NMPHHUMATHL [0 JIHAHEAHOMY 32KOHY)



Ag = tQZ(B - @), (62)

n, - kxoadduunenr, onpepengemsiit no radin, 2
T abnuna 2

hy/H 0,15 | 0,20 0, 30 0, 35
0, 1 0, 2 0,3 Q, 4 0,5
v (o, ]
L. dnga nHeonHopoaHbix rpyHros {(cM.puc.lQ, 6):
a) Ha ypoBHe Bepxa P, H OHa P, Kornosana no pop-
Mynam (34):
6) Ha rpasnue l-ro u 2-ro cnoes no GopmMynam:

Cq,— A ,
Ps=(qg* Bhy)(Ra+ a‘hﬁ ~ 91):]

(53 )
Ca, — A
Py = (%5”" ?rihﬂ(-ﬂ'u-f — A Ui);J\

p) na ypoeue anxepoB (paccrpenos) B Touke K no ¢op-
MY Il

[QB‘* B"ihi ¥ 3z(hx"‘hi)]cu.z; (54)
) Ha rpaHuue 2-ro # 3-ro cjioes no GopMynam:

[q,5+31h1+’3' h:l[?buz 05(H h.)(g” ! \j”:ﬂu ‘g"ah(gu'gﬂ];
(55)

T e T (e O

n) Ha Buicote 0,53 ( Hue — hx ) or nua koTnosaHa
B Todke M no d¢opmyne

=gy * ¥ih Lt (Y Y5) [ Aoy ha;  (56)
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e) Ha rpaHkile 3~-ro W 4-ro cnoes no bopMynam:

.. { - K ..
p-: =[Qr6* Jil1i+xthz+3’3h% Ha + M(‘Js' ':lu) ACL;J Y

4 (57)

~ Ko

Pﬂz [0'5+11h1+?2h!+2'5 th}kﬂﬁ- *6,':;(]:1.;-_ hu}(gs_. lﬂq) ;La—t;] Y

rae hL —~ TO/MUHHA, M, L —-ro cnog rpyHrTa C yaeibHbiM
BecoM 3 H Yyr/oM BHYTPEHHEro TpeuHa @ ;

'?LflL"' KO3 (hpULUHEHT AKTHBHOIO RAaBJ/IEHHA rpydra L -ro
cnog, onpenensemMbpli no Bripaxennio (52);
Ca.L"' KoapprlUyeHT GOKOBOrO OAaBJ/IEHHSI I'PYHTA L-TI0
Cnog, KOTOPLIA BhiuMcngercs no gopmyne (51);
Ko - KoathpuUHeHT YM@HBbUIEHHa NABJEHHS I'PYHTA B ce-
penuHe nponhera B peaynbrarte nporuba ceail,
3Hayenne koadpbulueHTa WK, onpenengercs H3 YCNOBHA
PaB€HCTBA PABHOAESRCTBYIUIHX SKTHBHOro-gasnennsg bea ydye-
TG U C YY4eTOM nepepacrnpenerieHdsa NAEBJIEHHd MO BLICOTE
CTEeHKH,

OpAaMHATH AKTHBHOI'C naB/leHHa HECBY3HOIro rpydara Gea
yyeTa nepepacnpenelleHds AaB/eHHES NO BLICOTE CTEHKH B
XxapakKTrepHbix To4yxax l, M , K , 2 M Ha rpaHullax CcJoeB
rpydra onpepnengworca no ¢opmynam (34),

6.5, OpauHaTel PAacCYETHOrr'0 AKTHBHOI'O [ABJI€HHa CBa3HO—
'O MPPYHTA C YYETOM nepepacnpefeneHus aaBlleHHd NO BbliCO-
Te crteHku (puc, 11) onpeaensiorqy:;

4) HA YypOBHEe Bepxa M AHA KOornoBaHa cornacHo ,4.6;

6) na raybune _LZ‘L OT BepX& KOTNOBAHA N0 ¢GopMYyne

pi:plc*'pim (58)

rne p{c - OpaAHHATA pacyYeTHOI'O AKTHBHOIrO nRaplieHuyqg IPpPyH-
Ta Ha TOM xe rnybuHe, KOTOpaAd HAXOQHTCHA CO-
rnacHo n.4.o:
piK — OpaHHaTa OTnopa CBH3HOIO r'pPyHT&, BO3HHKaIO-

Hero OT HaXKMa KOHCONLHOH 4a8CTH CB&aH Ha
'PYHT, koTopad BbIYUCIGeTCd no ¢opmMyrne
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SPERA LEALLLLY ‘x?"h“ ’ (59)

ree Ny — ko3pPHUMEHT NeperpysakH, MPHHHMAaeMbil no
tabn, 1;
A, — KO3hPHUHEHRT OTmopa rpyHTa, KOTOPHWH onpen

nsiercyg cornacHo n,3.10,

R
J

“;ﬁ' — AL .
O X% —— Q
—~ /%éé? A ‘6&? igg";r
- EEE ’7s
i k N
—\ X
S

| 2 2

Puc, 11, 3niopa naplieHud CBA3HOr'O I'PyHTa C ydeTOM MNe-—
pepacrpelfleleHus OaplieHus IO BBICOTE CTEHKH!

a — I[IPH hKéhC ;6"“"HPH hl"\>hc

. 6.6. War ceau § M, ¥ MOMEHT conportupnesusa WV,
M , CeyeHHd CBau HazHayaloTcg no dbopmMmynam:
B=Bi + 0,09, (80)
M
W= v
R
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rae Bi ~ HaKbONbUKNK nponeT 3AKIEQHOIO KPEeNnneHHs, M;
naxoaurca no ¢opmMyne (40} ¢ yyerom n.5.4;

M - makcuManbeblfi uarubamowui MoMmeHdHT, H'M , nefi~
CTEBYIOUMHE HA CBAa BbIll€é gHAa KOTIopaHa, onpe-
nengemMoplt N0 UH3BECTHLIM NPABUTIAM CTPOHTEINbL—
HOH M@XAHUKH,

Fny6uny nonoxenus nosca Ny cneayer nHasHauaTh ua
KOHCTPYKTHBHbBIX coobpaxenuil, pacnonaras ero, Kak npa-
BHNO, HA80 KOHCTPYKUHe# BO H3bewaHHe nepekpeniieHuda B
npollecce CoOOpyxXeHus Koncrpykuu#, [Ipu pacyerax nonoxe-
HHEe rnogca MoxmeT ObliThE H3MEHEHO HCXO0OAd U3 XapakKTtepa
paboTel cBawu,

8,7. T'ny6uuy sabuBkun cepafl ¥ Huxe nHa kornomana
onpenensioT nyreM peuphus ypapHenus (B81) npu z =1,
NONy4eHHOro H3 ycioBHs (2)

S =m0bup . (81)

[Mpu naxowpennu b Benuuuam Oy n Mn onpenendioT
cornacso n,3,7 u noacrabnsoT B ¢popMmynsl (8) co cBoumy
anaxamu, I'nyBuna Lap Ansg onpenenenus xoadopuuneHra
Koo 1o dopmyne (11) npunnmaerca pasro#t U .

5.8. [Tpy Halgeuuo#t rnybune sabuBku U npoeepsior
ycnosue (2), BenuyuHnl Z H t’np NPHHHMAEIOT COOTBETCT—
BEHHO paBHDbIMHU t’/ .

FEcnu ycnoeuwe (2) He BbInoNHseTcd, pPeKOMEHAYeTCH
YBEJUYHTEL IUPHHY JIONKH CBAH,

6.9, [lposepxy npoyHocTH cedyeHud cpau Ha H3rud ocy-
e CTBNaT cornacHo n,d.l195.
3a MakKcyMAanbHbLIX H3rHbAaAOWHI MOMEHT NPHHHMAKT HAH-

GonbuIki Harubawuiuflt MOMEeHT H3 AefcTBYICIIUX B CB4e HAa
OBYX YYacTKax — Bbllle H/IM HHXe AHa XKOTNoBAaHA,.

Haubonbvuwufl uarubamounil MOMEHT BhLille AHA KOTJ/OBRAHA

ornpeneliqiT NO HABSCTHLIM MNPABHJIAM CTPOHTENbBHOH Mexa-—
HH KH,

Haubonblwnt garubamowmuil MOMEHT HHXEe HH& KOT/AOBAaHA
onpenendgwT N0 GOpMYylie
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Mmax=o< E3 [‘:!f'i' [Eman*C2F2 (& max + Cafs (ﬁmu)*'cﬁlfﬂ(gml} (82}

raoe & o, HAXOOAT NOYyTeM peluleHHs YPAaBHEHHS

u " " . (63)
Cyfy Iémm)*cr.fz {ﬁm)"'ﬁsfs (‘ﬁmqﬂ* quq (5. mg.x) = 0.

6.10, B cnyyagx HepocTaTtoyHOl NPOYHOCTH cBalfl Lelle-
cOODOPA3HO U3MEHHTDb HNOJIOXEeHHe NosCa NnO BLICOTEe MIin Yyme-—
NMHYUTh PAYOHHY NOPYXKESHUS cCBAR B PPYHT C TeM, 4YTOOH!
3a cyer obecneyexwng 34alleMlIeHHsg cprafl B rpvMTte, Koraga
Yo/l NoBOopoTA HHXHEIrrO KOHLA CcBAil NMPHHHMAETCH PABHBIM
HYNO, CHH3HTb BelH4YHHbl H3rubawimux MOMEHTOB B €& no—
rnepeyYHblx Ce4YeHHAX.

B.11. Ycunue B aHKepe H/IH paccrpene RP,H , AO~-
nyckaercd NPHHHMATE PABHLIM

L, + g

szi,ip L (64)

rne P -~ naBneHHe cCBau Ha nogc kKpennemuda, H;
E_ﬂ b ~ paccTosHus Mexay paccTpenamMu UM aHKepaMH
COOTBETCTBEHHO cCi/leBa W CHnpaBa, M,
8.12, Pacyer nedpopmanufi ceailinoit kpenu cnenyer npo-
MBBOOUTL K3 ychobua (20).
[lporubul cpaii B yporue nuHa kKor/loBana Ly , M, Onpe-
0ellqgiT H3 YCNOoBHg

]

LLD =C11 (65)

rone C; - xosbduumesr, onpenensemnt no dopmynam (8)
npu HahneHsHol rnybune sabubkun cbaih L or
HOPMAaTHBHbBIX HATPYIOK,

6.13., ilpuMep pacuyera cBallHOR KpenH C OOHHM F9PYCOM

aukepoB (paccrpenoB) 6Gea yyera samweM/IeHHdS cBall B

rpyHTe Og8H B CIHPABOYHOM I[PHIIOXEeHHH 4.
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7. PACHET CBAHRHONW KPEMHU C OOHUM APYQOOM
AHKEPOB (PACCTPENOB) C YHETOM
JAUHIEMAENHNUA CBAW

1.1, Pacuer crafinoll kpend ¢ 3aKNaAHLIMH 3J1eMeEHTAa-~
MH H 3auleMlI€HHEeM cCcBal B I'pyYHTE€ NPOH3IBOOAHTCH B COOT—
BETCTBHH CO CxeMaMH, Ha3oOpaweHHbIMH Ha puc, 12,

1.2, Ilpuy pacuere kpenu Cc yyeToM 3aumeMIIeHUd CBaIl
B PPYHTE OCHOBHbLIE napamMeTpsl, noanexaluue onpeneineHuio,
Te Xe, 4YTO H npu pacyetrax bea yuera zaulemMiIeHusa, T.e,.
Pb, b, W, hy .

1.3, PacuyeT cralfiHOH Kpenuy BLINOJHSETCH B Takod mno-—
crnenoBaTe/IbHOCTU:

a) onpepengercs PacuHeTHOE AKTUBROE fAaBJ/IeHHE TIpyH-—
T4 aganoruwysHo nmn. 6,4-6.5;
6) npenBapuTeNbLHO HA3HAYaeTCH wWwar cpap

L = B{ ¥ 0,09 , (66)

rane 51 —~ Haubonbwuilt nponeT 3aKNagHOr'O KpemnneHud, M,
BhiyHClIgeMbift nNo dopmyne (40);

B) HA3HAYAETCH CEeYEeHHE CBau;

r) onpepengwoTcd rnybuna 3abubxu ceafl U um pnaBnenue
CTEHKH HA Nosic KpenneHus ¢

1) pacCHHTHLIBAETCH NPOYHOCTE CEYEHHUs] Cpall, aHKepon
(paccTpenos) cormnacho n,B.11;

e) npouaboauMTCcs pacyer nedhopmauuii cBallHOH Kpenwu.

1.4, llpu pacuere cpafiyolt kpenu c zanemiedHuyemM cpafl
B 'PYHTE NpH sanandbix (HasHa&4YeHHDIX) ware H ceyein
ceafl rnybuHa 3a0UBKH M NaB/I€eHHE CTEeHKM Ha NOodaC Kpeil—
NeHHdg HAXOAHAT NYTEM COBMECTHOI'O pPEURHHH YPaBHEHHH]

6=m6np y (67)

wy=0. (68)
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Benuyuusr O wu 6np onpenenawT nNpu Z= L CcO—
riaciHo n.3.5. 'nybuna an Ang Bbiyucnenus kKoaddhuuueura
Wpp MO bopmyne (11) npunumMaercs papHO t/f) ;

[ToBopoT ceyeuus cpau B 3agenke HaxoAdaT no dhopmyne

U-It,'—“[cif; (E\t)"“czr;(at) +C3f;(élt)+cﬂr:l(é|t)] foc, (68)

roe C, C, Cx u C,4y - Te xe kKoabpuUueHTbl, 4YTO
M APU peweHun ypapHEHHS

(8.
1.9, llpu uHafinenubix rnybune 3abuskuy § u napnenuwn

CTeHKH HA NOogC Kpennewus P npoeepsercsa ycnosue (2),
Be/IMYUHLI Z U t'np MPHHHMAIOT PABHLIMH U .

B cnyyae uesninonuHenus ycnosus (2) pexomMennyercs
YBEIHYUTEL CeyeHHe CBAaAl HUNMH YMEeHBLUIHTL PACCTOSIHUE ME )=
1Y HHMH,

7.6, PacueT no nedopmMmauuaM cpafiHoil kpenu Bbluie AHA
KOT/JOBAaHA cneayeT npouapoauThb u3 ycnosusa (20), pac-
cMAaTpUBag CcBap Kak balnky, 3arpyxeHHYio paHee onpene-
JIEHHBIMHY HarpyskamHy, nOpu atoM nporubnl cepail i1a ypoBHe
AHA KOTMOBAHA pPACCYHTHIB AT no dhopmyne (65) npumenn-
TeNbHO K paccMarpuBaeMoMy chyuato,

8. PACYHET CBAMHOU KPEIHW C HECKO/NBbKUMU
APYCAMUW AHKEPOR (PACCTPENOBR)

8.1 . Pacuer cpaliHO#l Kpenu C HECKONLKHUMH sipycamu
ankepop (paccTpenoB) MNPGU3BOAST COrjacHo TpeBoBaHusIM
paapnenos 3, O, 6 u 7 nacroauux Mertoguyeckux pexomMeH-—
panuifl, aonyckKkaeTca TaKxXe Nonb3oBaTtThcd METOIHKAMU, U3-—
noxendoiMu B 127

8.2. Pacuetuaa cxema cpaifilHOH Kpenu C HEeCKONbKHMU
apycamMu ankepob (paccrtpenor) usobBpaxeHa Ha puc. 13,

8.3. AKTUBHOE napl/lende rpyHra onpepaensiercs no reo-
PUH KynoHa C yd4eTOM peakluu rpydaTd, BO3HHKaAWIEH OT
NaBleHUs H& TPYHT YHAaCTKA CTEeHKH, PACHONOXEHHOTIO BLI-

we aHkepos WNu paccrtpenos (cM.puc.13),
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Puc. 138. PacueT'bie Cxembl CBaiHOR Kpemd  SaK/iazidblvk
unp Doliee fpycax &aHKeposoB (saccTpenoe):
I3EBIX ¥ H2CBE3HBIX TPYHTEX

a6 — COOTBETCTBEHHO B CB



OpunHaTa aKTHBHOI'O fapileHus rPYHTaA HA PACCTOSIHUH
hy  or Bepxa KoTnopaHa onpepengercs no dopmyne (58).
Z 8.4. MuuumMansuag rnybuHa 3a6bUBKH cBaii B cnyuae
pacrnonoxenunyd ankepos (paccTpenop) Beille OHA KOTAOBA-
HA HAXOQUTCYH NYTEM peleHUd YPABHEHHH

© =mM0Bqp»

(70)
Mmox < RW

npy Z = U , Peaxunsu P ONPeAENATCS HCXOAsS M3
Npeanoyioenns, YHTO cBaga aAedpoOpMHUDPYETCHf KaK MHOrONpo—
lerHag HepaapeaHaqa Hanka, TNpH 2TOM peakUusg HHUXHed
OnopLI PpUHEMAETCH PaBHOR Hecywe#f cnocobHOCTU aHKep
(paccTpena), ycrasasnupaeMoro Ha 3TOM YpOBHe,

9, MPEOJTOKEHHSA MO COBEPIIEHCTBOBAHUIO
CBAUHOHW KPEIIM KOTJ/IOBAHOB
METPOIIOIIMTEHOB

8.1. B KauecTBe OCHOBHBLIX HANPABIEHHI COBEPUEHCTBO—
BAHHY CBAHHOH Kpend KOT/IOBAHOB METPONOIIMTEHOB pPEeKOo-
MeH/lyeTCcd:

NMPpoBeOEeHHE MHOINOBAPHAHTHBLIX PaACcCYeTOB MNPU NPOKTHPO-
BAHUH C HcrnonbzopauuemM IBM ¢ nensiww nonvyeuuss ontH-—
ManbHO# KOHCTPYKUUH KpPEIlHu;

DPUMEHEeHHEe KOHCTPYKUMHA BPeMEeHHOH Kpenu, Koropasd
HCNoNb3yeTcd B Aal/lbHeleM KakK 3JIeMeHT MNOCTOqHHO#R Kpe-—
Ny MeTPpONoOJJIMTEeHOB: CTeHa B rpyHre, xenesobeToHHbie
CBay, TI'PYHTOBbLIE aHKephbi, NpeOgHaz3Ha4YeHHble /19 AOGTOSH—
HON Xperu,

npuMeHeHue 6ypoBbix (6ypoHaBUBHBIX HAH GYPOONYCKHLIX )
cpaii B pexoMeHayempix ycnopuax (cM.paan.l) c uenwio
CHUX(eHHYg wyMa U pubpaltiii, TOBLIWEHNUS HA[EXHOCTH,
npefoTBpamelis bBblBaANoOp, CHHwenua aedbopmMaluit nopepxHoO—
CTH, A TaKye obecneyennydy COXPAHHOCTH 30AHHIT H CQOpPYy-
A eHul, Haxonduiuxca BHBIH3HM KOTIHOBAHO,
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MpiMEeHeHHe HAKJ/OHHbLIX CBAH B3aMeH BCPTHKANDLHbIX,
YTO CYLI€ECTBEHHO CHHXAET MeTalnloeMKOCTb H CTOMMOCTH
Kpellu;

HCNonb3oBaHHEe A/ld UM3roTopl/leHuyg Ccpail, KaxK npapuno,
AByTappon 0onLwWoro cevyendss (B TOM Yucne WHPOKOMNOIOY~
HBLIX ), a TAaK¥Xe npuMeuneHue B KayecTpBe paccTpenos Tpyb
SonkbuIoro guamMeTpa, 4YHTO CHHXKAEeT pacxoa MeTanna ¥ Ccro
MMOCTL KPEINW M NnoBblllaeT NPOUBBOAMTENLHOCTbh paboT MNpH
ee YCTAHOBKE;

NpHEMeHeHHe B3aMeH OepeBdHHO# 3aTdXKH TOpKpeTa, Ha-
Gpwiar—6erona (B TOM 4YHC/Ie B3AaHKEPEHHbIX B TPYHT), CHH
TeTHYECKHX HEeTKaHbiX MaTtepuanos rtuna “buaum”, “Hop-
HUTY 4 up., HWHBEHTAPHLIX xeneaobeToHHbIX NaHellel, HH-
BEHTaAPHbIX METANNHYECKUX ILHTOB, B TOM YHC/IE€ UHUTOB-
NMaepoB, W T.d.;

NpuMeHeHHe TI'PYHTOBbLIX AHKEPOB B3AMEH paccTperioB,
YTO MO3BONGEeT CHU3HTL TPYAOEMKOCTb H CTOHMMOCTbL KpPEeIH,
8 TaKXe OTKpbiBaeT BO3MOXHOCTH ONdg HCHONbL3OBAHUA HO—
BOA TEexXHOJNIOHu CTPOHUHTE/ILCTBA, Takx KaK [IPOCTPaHCTBO
BHYTPH KOTNOBA&HA HE 3AarpoOMOXAEHO paccTpelaMu,

MCNONb30BAHUE MOHOIHTHOI'O UM COHOPHO-MOHOJIIKTHOI'O
OeTona OCHOBAHUS B K&YECTBE IJIMTbl—PACHNOPKH, B peadyiib-
TATe 4Yero CYUWeCTBEeHHO COKpamawTcd AluHa cBa¥! H KOJIH-
YeCTBO PSInOB pAaCCTpernob;

co3pganue u npuMeHeHHe Ans YCTAHOBKH H HI3BI/EYEeHUd
CBAl BLICOKOMNPOH3BOAHTE/bHHMX MAWKH H MEXAHH3MOB,

9.2. Ilpn npoextupopmaduu cpBalHON Kpenu KOT/IOBAHOR
PeKOMEeH/lYeTCHd npopefaeHue MHOI'OBAPHAHTHLIX PACYETOB
NPEUMMYILIECTBEHHO C ucnonbaopanuem 3M, llensiwo npope-
NeHHS TAaKHX pacyYeToB aBNsieTcd BbIOOp nmapaMeTpoB Kpeu
ONM3KuHX K onNTuMaNbHbiM, AHANH3 CYLWECTBYIOWE NPaKTHKh
NPOEKTHPOBAHUS MNOoKaauvipaeT, 4TO cnocob npenpaputenbHo—
ro "HasHavyeHHst napamMeTpoB Kpenu u nocnenaywueit npobpep—
Ki no ynpowesuanim metoanxam L1851 ne ronbko dHe nosmo-
NI9€T BbIABHTbL ONTHMA/IbHLIE napaMeTps. (Tun ceaii, pac-—
CTOsAHHE MEX/lY CuBAasiMHKH, KO/IHYECTBO H MECTU pPACIOI0xKe-
HHA MOSICOB 1 AP.), HO MNPUBOAUT B OOHUX CAY4YasuX K H3I-
JIMUIHKMM 3aacCaM NPOYHOCTH W 34BbIWEHHIO CTOUMOCTH H
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TPYROEMKOCTH, B OPYI'MX - K NPOGKTHPOBAHHIO KpPenm he-—
pnocratTogypoff mecymel cnocobxocrH.

9,3. PexoMeuaywrTcs K npuMeneHRO OSypoHalHBHbIE CBAH
{ 18 J, xorTopnie B YCTONYHBLIX HEBOOOHACLIINM@HHBIX IpPYH=—
TAX YCTAHABIHBAKT B CKBAXHHLI O3 KPeI/IeHXS HX CTeHOK,
A B BOOOHACHIUMEHHBIX H NacCwaHbIX I'pyHrax =~ C 3akKpenne-
HUEM CTEHOK CKBAMHH MHB@HTAPHBLIMH H3B/16XKa&MBIMA OO0-
canHbIMH TpyYyBaMH HAH NyYyTeéM mRaNOJ/IHeMRs CKBAMHKH IIEHUC—-
ThiIM PaACTBOpPOM,

[Nonyckaercd npuMeBeHne O6yponabupHbiXx CBaAH C Kpen-—
neuuemMm obcagHbiMu TpyDamMu, ocTaBigeMbIMH B I'PYHTE, B
OAHHOM cny4yae obOcanHbie TPYyOnLI NOMxHBLI ObiTh BKIIIOYEHbLI
B pacyer, a HX napaMerpsl cl/leayeT NPHHAMATHL C YYETOM
paboTnhl NPH 3 KCHAyaTtalluu Kpenu,

[lonyckaercsg nNpH COOTBETCTBYIOWOM TEeXHHKO—3 KOHOMH-
yecKkoM OOOCHOBAHHH NpHMeHeHHe HaAOHBHBIX CcRAll, YCTpau -
BAEMBIX NYTOM MNpPeaBapPUTEILHOI'O NOIrPYKEHHH HMHBEeHTap-—
HhiX TPpyO, HHXHHE KOHelUl XKOTOpPbiX B38KPLIT OCTABIAE&MbIM
B I'pyHtre HaliMaKoM, € nocineayilomHM HX H3BIEYE@HHEM [0
Mepe DeTOHHMPORAHHSH Tel/la CBAH, & TaKxe cpafi Opyrux
KOBRCTPY KK A,

B8,4. Byposabupunie cepau (puc. 14) cneanyer npoekrTu-
poBaTh H3 NPOCTPAHCTBEHHOIO apMartyprHoro xapkaca, obec—
negdpaloIero, Kax npasmrio, OPHEHTHPOBAHHOE apMHpoBa-
HHe, H OE@TOHHOro a3anonHeHud. [lonyckaeTcga nNpHMeHeHHe
XOCTKOHR apMATYpPbl NPpeMMYIIeCTBOHHO H3 ABYTAaBpOB, KOTO~
poi€ TakKme o6ecneyHBAIT OPHOHTHPOBAHHOE &PMHPOBAHHE,

8.5, Mareprans:,, npuMeHgeMbie [O/F HBaroroplileHug Oy-
poRabHBHBIX CBAalt, OOMKHLI OTBeYaTh TpeGopaHHgM CTpOU~
TeNbHbLIX HOPM K NPABH/I HA TNPOEKTHPOBAHHE xeleszobeTon+
HBiX KOHCTPYKUuH#t, OCHOBAHHHK H ¢(YHOAMEHTOB, a4 TAKXe ro-
CYRApPCTBEHHbLIX CTaHaaprtop Ha 6eTOH ¥ apMATYPHYIO CTalkb,

Mapky GeTtoHa no NpoyHOCTH clenyeTr NPHHHMATL He
ke M200, Tlpu pabore KOHCTP}'KHHH Npy pacyeTHONl 3HM-
Hef#f temaeparype MuHyc 40 °C npoexrTHasy Mapxka OeroHa
ponxHa ObITh HEe HHXEe: No MOoPo3oCcTOHRKOCTH Mpa 150 u
BOOOHenpoHulaeMocTn B2,
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Puc, 14, byponatupHasgs cBas C OpPHEeHTHPOBAHHBIM
ApPMHPOBAHUEM:
1 -~ 6beroH cBam; 2 - apMmaTypa CBaH; 3 — onanyb6bkaj
4 — 3aCblIIHO# I'PYHT; 9 — 3aTdxKa MexXAy CBasM¥;
8 — yrosok; 7 — KOHTYpP INOBEPXHOCTH CKBAXHUHEI

CneunanbHblx TpeGoBaHUR K Klaccy apMaTypbl cBall
BPpeMeHHOH Kpenu He npenvaBligeTcCcd.

8,0, bypoonycxuule ceau, ycradabiupaemble B Nnpenpa-—
pUTENbHO NPOOYpPEeHHBbI€ CKBAXHHBLI, NO KOHCTPYKUWH pasjiew
QO TCH:

HAa CBaH, B KOTODPLIX B KaA4YeCcTBe XEeCTKOH apMaTypsbl
HCNONL3YIOT ABYTAaABpOBbie Bankuy C NOCNEAYOIUHM 3anon-

HEeHUEM B3a30pOBR UEMEHTHO-NecYalblM pPacTsopoM unp Oe=-
TOHOM ' ;

]
[lo ciiocofy YyCTAHOBKM TaKHe CBau MOI'yT ObITh OTHECe~

Hbl 1 K BypoHa®OHUBHLBIM CBasM,
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H& CB&N, YCTPAUBAOMBI® B CKBAXMHAX NYTeM YCTAROB=
XM B HMX cnnowmbix (Mnm nonwix) xeneaoGeTOHHBIX XOHCT=—
PYKUHHA; NMPpHd 3 TOM 3a30p MexayY 31eMeHTOM H CTeHKAMH
CKXBAXHUHBLl TAKXEe 3aNnOo/HAI0T PacTBOPOM HIIH OETOHOM;

8.7. Pacuer 6ypoHabupHiix n OypoonycKHbIX cpaff, HC-
nONb3dyeMhIX B KayecTpe BpPpeMeHHOHR Kpelnd KOTIOB&HOR,
P83 pelI8eTCA NPOH3BOAHTE TO/BLKO NO nepBoOfl rpynne npe-
nenbhbix cocrosumua L17] .

0.8, ApMaTypHbIll KapKac [OOMXEeH HMOTb CTapXHeRmyIo
RPOAONLHYIO ¥ nonepeyHYw (B BHO® chHupanefl HIH XOMY-—
top) apmatrypy L 181,

0.9, Mecra nepeceweHusa cTrepxHefl NMPoaoABHOR apma-
TYPbl K CHHpalldi MN¥ XOMYTA CllefiyeT COeOHHHAThL B lax—
MATHOM NOpdAKe, HCNONb3ydaA XOHTAKTHYIO CBAPKY HIIH Bg-
aanbHYO TNpopBoNoky., [lyromas cmapka a/llg aTO# Uenu He
aonyckKkaercs.

.10, B apmarypuHoM Kapkace, KpoMe NpoOHdOMbHbBIX
CTep)Hel, CHHpany H/IH XOMYTOB, Pa&BHOMEpPHO N0 ero
ANHHEe HAa PACCTOHHHMH 2 M APYD OT Apyra Ao0NxHbl OLIThb
NOCTABJIIEHLI HAPYXHble DIeMeHTH XEeCTKOCTH B BHOE KONb-
ua HUNH PaMKH, KaK MNpapdllo, H3 CcTepxHefl TaKOoro xe aK-
aMeTpa, 4YTO M poaolibHag apMarypa, Kaxneill snemenr
XEeCTKOCTH HeoOXOoaAMMO COeAMHHTL CBAPKOH ¢ NpoaenbHOH
APMATYPOR OpU NOMOIH YEeThIPEX CTallbHpIXx GACOHOK pas-—
MepoM B0 x50 M, TonmuHoOi 8-12 MM, paCNONOKEHHLIX MO
nepyuMeTpPy CO CMelleHHeM OT 3J/ieMeHTa K 3aleMeHTy. B
kapkacax anuuofi cpobiwie S M gBa KOHUEBLIX 3/leMeHTAa
KEeCTKOCTH peKOMeHAYeTCs COeAHHATL (PACOHKaAMH C Kax-
ObIM CTepxXHeM npoao/bHOH apMaTyphbl,

Y Mecra cTponoBKH Ha paccrtogruu 1/3 amuust o Bep-
X& kapkaca polxHpl ObiTh nocraBl/ledbl [ABA& BHYTPEHHHX NO-—
NOOCHLIX 3JIeMEeHTA XEeCTKOCTH, NPHBAPEHHKIX K KaxJOMY
CTepHIO npononbao#t apMartypsl, ¢ warom 0,3 M,

9,11. PexoMeHnayeTcg npuMeHdgTh B OCHOBHOM NpOCTpaH-
CTREeHHbIE apMATYPHBIE KApPKaChbl C KPYroOBOR M/IM NIPIMO —
YronbHO# GOPMON BHEUIREr 0 KOHTYpPA NoNnepeyYyHoro ceyeHus,

Kapxac ¢ kpyroso#i ¢OpMOR nonepedyHoro Ce4YeHHd HC-
nonbayior B cBagax 0e3d ycrpolcTsa 3aTaXKM MEXAY HHUMH,
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HanpuMep, npH PpacCHNoO/IOXEeHHH cpafl, NpPHRi4plIKAKIWHX APYD
K Apyry B niaHe,

Kapkac ¢ npaMoyrolbHo#i ¢dopMoOfi nonepeyHoro ceye-
HUg MNPHMEHqIOT B CBasaX C YCTPOACTBOM 3AaTHXKH Mexny
HitMit., DypoHabupHad cBad ¢ TaAKHM KapKacoM AO0NxHA
AMeThb 3aKNannble AeTanH, HanpuMep, B BUAe BhiCTynawo=-
IlUX H3 CTRO/MA 4 IIPHBAPEHHLIX K NMPOAONBbHOHR apmMmarype
MeTANNMYEeCKHX 3aNNeYHXKOB, PAaCHOJIOXKEHHbIX NO A/lMHe
CTBOJIA HA Yy4ACTKe OT NOBEepXHOCTH I'PYHTA OO0 [AHA KOTIIO~
Bala,

[Ipy GeToHHUpPOBAHMM CBaA&H C TAKHM K&PKACOM 10 CHOCO-
6y BeprHkanbHo nepememaoumetca Tpybu (BIIT) BrHyTpen—
Hgd NONOCTL KAPKACA OO0MKHA HMMEeThb PA3MepDbl, NO3ROAFIO—-
ILMC BCTAaBJISATh BHYTPL Hee OeTOHOMHMTHYIO TPYOY C HApPY K-
HbIM AHaMeTpoM He MeHee 20-30 cM.

8,12, B xouncrpykuugax O6yponHabupHbix cpBall, npHMeHge—
MbIX B KayecTBeé BpPeMEeHHOH XKpenu KOTIIOBAHOB, TOJIHHA
34U THOIO clog BeTona He HopMUpyeTcs. ApMaTYpPHBIH
KapkKac MOXeT HMEeTb padMepbl NOonepedyHoOro ceyeHhd, Nod-—
BONHAOIUIHE YCTAHABJHBATL €ro B CKBAMXHHY C MHHHMAJIbBHO
BO3MOXMHLIMH 3a30paMH Mex[y CTeHKamMy CKBAaXHHbl M &p—
MaTypod,

Kapkac gonxeH HMEeThb 4YeTKO BLINO/MHEHHYIO MAPKHPOBKY,
NO3BOJANIIYI0O OCYURCTBIATL OPHEGHTHpPOBaAHHOE aAapMHPCOBAaHHE
CBAUY B COOTBETCTBHH C padodmM YepTexOM ee KOHCTPYKIHH.

8.13. Ang ycrpofictea ckKkBaxuH ang Oyponabupubix ceafl
crnenyeTr npedMYUeCTBEHHO NPpUMEeHAThb BypoBble CTAHKH
ppamaTtenbioro (poropHoro) 6ypenms oreyecTBeHHOro (Tu-
noe MBY-1,2, MBbC-1,7 u ap.) unu umnoprthoro (“Ka-
0", "dpaHku” ¥ Ap.) NPOUBBOACTBA.

[lpp coorpercrBywomeM o060CHOBaHUH MOr'yT ObiTh HC—
nonb3cBaHbl cTanku rpefidepHoro 6ypenus (“Benoro”, “"ba-
ne” u ap.).

G.14. Ilpu paspaboTkKe TExXxHOTOI'MH H3roToBlleHusi 6ypo—
HabupHOl cBaAWM pPeKOMeHAYeTCH NoJAb3oBaAThbCHd COOTBETCTBY-
muMu TpebopanusaMr “PykoroacTBa NO NMPoOM3BOACTBY W
npuemre paBor npu ycrpoficree ocHopaHu#t u dyHpamMeH-
ro3” L16] , a raxxke nn.8.15-9.31 nacroguux Meroauuec—
KHX pexomMeHpgauuf,
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0.15. Cxeaxuusl B rpynrax 6esa BKIOHEeHHH crneayer
6ypuTk of0opynoBaHueM c paboyuMHU oOpraHamMuy B BUAE
KOBUWIOBLIX MM WWHEeKOoBbiXx OypoB. [IpH Hanuuuu B rpyHrax
CKa/lbHbIX NPOC/IOeK, BAJIYHOB MM Cllexaplwerocsd CTPOHU—
TENbHOTMO MYCOpPA PEKOMEHAYeTCH NPHMEeHATh KOBWOBbLIe
HIIY KONOHKOBbLIe O6Ypbl, & Takxe B HeoDXomuMblX cliy4yadx
rpefibepsr ¥ ponora,

PazpaboTka 4 ynaneHue rINUHHCTBLIX U4 BIAXHBIX Necya-
HblX I'PYHTOB MNPOK3BOAHTCH LUKMH4YeckuMm OypeHHeM C no-
MOIIbIO KOBILIOBOI'O UMM WHekKoporo O6ypa, nepHoavyeckKu
MOAHHMAaeMOro Ha [OBEepXHOCTh,

.15, Kaxnpid unkn Oypenns CKBAX@HUHbl C TIPHMEHEHH-
eM obopynopaHudg BpawaTenbHOro AedcTBug BKI/IIOYaAeT B
cebg creaywwve onepauuu:

onyckadue Oypa Ha 3ab0fi CKBaAXHHBbI;

BK/IIOY@HHE Npupoaa poropa npy nogHdrom Hapn 3aboemM
Ha 9—10 cMm 6ypowm;

niapHoe onyckanue Ha szabofi mpawmaemoro 6ypa c ybe-—
JIMYeHUeM HAa Hero gaBlleHHd;

nocrerneddHoe yrnybnenue 6ypa i1 hHano/llueHue €ro mno-
IOCTH TI'PYHTOM:

ornenexnue Oypa or 3a60a U BBIKI/IIYEHUE BpalleHud
npupona poTopa;

nogbeM Oypa H3 CKBaXHHbLI H ONOPOXHEHHE ero orT
rpyYHTA,

.17, 1o ycTaHOBKH KaxX[A0OI'0 KapkKaca B CKBAXHUHY He-
obxoauMo:

ofecneyluThk €I'o NPHEeMKY;

O4HCTUTE OT pPXAaBYHUHbLI, Macnia, TI'PYHTA, CHera unu
nbpa;

HA KapkKacax C npaMoyroilbHol ¢opmMoft monepedyHoro
ceuenua (cm. n, 9.11) z3akpenuTb Ha HAPYXHBIX YACTHAX
ODOKOBBIX MOBEPXHOCTEH IPYHTO3AMHTHBIE NOKPBITHHA H3 00—
COK, ¢aHepnl, HETKAHbIX CUHTETHYECKHX MaTepuasnoB U Op.
B lpenenax AOJIHHBI KaAapkKaca, Haxopaquielicg Bblle AHa 3a-
KpennaemMoro ceBasgMiu KOTNOBaHa.

0,18, YCcTaHOBKY Kapkaca B CKBAXHHY HeoOXOQUMO Bbi—
NONMHATL B CTPOIOM COOTBeTCTBHMU C HAHECeHHO Ha He-
ro MapkupopBKoOil anss cobnwgeHusa OPHEHTHPOBAHHA pabouyunx
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CTepXHEeH apMaTYpPbl OTHOCHTEJ/IBHO HANpPABNEHHd NeHCTBHS
pacyYeTHbLIX HArpysaok,

9,18, CxkBayuHb C YCTAHOBJIEHHLIM B HEe ADPMATYPHbIM
KapkacoM s3amonHgiT 06eTOHHOW cMechkilw nyrtemMm cbpacriBa-
HUE €€ B CYXHe CKBAMHHLI HIU nopayy no 6eTOHONHTHOMN
Tpybe B CKBAXWHDbI, 3Aa4MNONHEHHbIEe IIMHUCTbBIM PACTBOPOM
(cnoco6 BIIT).

9.20. Oco6eHHOCTb YyCTpoOHCcTBA CBAM C ApPMATYPHBIM
KAPDKACOM C NPAMOYIOABHOH POPpMOY NONepevyHoro cevyeHUd
3aKioyaercs B TOM, 4YTO OeToHHYW cMech cbpachBaioT
yeped BHYTPEHHIOIO NOJAOCTb Kapkaca H/IH nogalwT ee Mo
GerToxnonuTHoON TpyOe no 3anonHeHus OeTOHOM CKBAXHHBI 4O
YPOBHS AHA& KOT/IOBAHA,; NOC/e 3TOr0 3a30pPbl MeXOY CTEeH-
KaMH CKBAXHHBI H DPYHTO3AWIHTHBLIM TOKPLITHEM KapKaca
34NO0NKSIOT BLIOYPEHHDLIM H3 CKBa)XKHBI TPYHTOM (OO0 YypOB=—
Hd YCThbs CKBAMHHBI), & 34TEeM 3aN0NHGIOT OeTOHHOM
CMechbid BHYTPEHHIOIO NOJIOCTbL apMATYPHOI'0 KapkKkaca,

0.21, llpu npoexrtupopaHuu ¥ ycTpolicTRe BpeMeHHON
MKW TNOCTOgHHOH Kpenu U3 OypoHabupHbIXx H OBYPOONYCKHBIX
cBafl peKomMeHnnyerca NpUHMeHATb B 34BHCHMOCTH OT rpago-
CTPOUTENBbHbLIX, TUAPOTECONOTNHYECKHX H HHXEHEPHO-IeOolord
YeCKHX YCHNOBHH CTPOHTENLCTBA ClieAYIOIlHEe CXeMpl YyCcTpoh-
CTBA KpeIH:

ycTauuoBKa CBal C NpoMexyTKaMHH, KOTophle no mMepe
pazpaboTKd KOTNOBAHA 3A8KPEeNigioT aHAJIOPUYHO KpPEernH U3
sabupubix cesaft (puc.15, a);

ycrauopka cpafl cmnownoil creuxkoit s pan (puc. 15, 6);

YCTAHOBKA CBAW CIJ/NOWHONR CTEeHKOH B ILAXMATHOM IMO-
panke (puc. 15,B) ;

YCTAHOBKA cBall CnNOWHON CTeHKOR C noapesakKowu
(puc. 15, r).

{lpu BrIBOpe cxeMbl YyCTAHOBKM CBaNHOH Kpenu, KpoMe
YKA3aHHbIX Bbllle ycrnosufl, cllegyeT YYUTHLIBATHL TaK)Ke O0—
nNyckKkaemble BeNH4YHHbL AedopMaUHH HA MNOBEPXHOCTH B INpe-—
nenax ¥ pbnuau npusmbel 0OpylueHHd;, cTeneHb ofecneyeHugq
HAOEXHOCTH Kpend NnNgd COXPAHHOCTH COOpPYXKEeHUuR, Haxongd—
muxca BONMU3M KoOTNOBaH&; AONO/NHHTEINLHYIO HAPY3KY Ha
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Kpellb OT 3THX COOPYXEeHHH, a8 TaKXe HaNHuHe H/IH BO3MOX-
HOCTb NONYYEeHHs cooTBeTcTBYywuwero obopynosaHus Ang
O6ypeHKs CKBaxXHH,
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Prce, 15, Cxempl xpenun u3 OypoHabupBHLIX cBafl:

a-I" — yCcTaHoBpkKa cBayl COOTBETCTERBEHHO C NpoOMeXyTKaM¥,
CIHNOHOH CTeHKOH, CHNoWHOHA CTEeHKOH B WaxMaTHOM MO~
pAOoKe, C noapeskoi; 1 — rpyHT, 2 ~ 3aTHXKa; 3 - Xele-
aoberondass cpas, 4 — O6eTOHHaAd cBad

59



9,22, YcrauoBKa cRail cnnouwyoll ¢ reHKoi ¢ noapesaKon
{(cMm.puc,!S, r) BKMioyaeT cheaywuipe onepauny:

YCTOHOBKY NPOMEXYTOUYHBLIX OeTOHHLIX CcRal;

OypeHne CKDBaXHUH 4Hepe3 O6eTOH NpPOMEXYTO4YHbIX CBa#,
He HabpabBwHHU NONHOH NPOYHOCTH;

YyCTAHOBKY B NpoBypeHHble CKBa)HHbl pabounx (apMupo—
BAHHbLIX) CB&ail.

9,23, PexoMeHayeTCcss YCTAHOBKA cpBall Cc HAKI/IOHOM K
BEPTHKANK, TAK KAK TakKasd KOHCTPYKUHS Kpend pPe3KOo CHH-
KAET PACXOoQ MeTall/la H CTOHMOCTBb KpenH [Qaxe OpPH He-
bonblwHx yrnax HAKINOHA cBafl; HanpuMep, eclIy CBau ycra-
HOBJI€HL] C HAKINOHOM 80 K BEepTHKAaNY, 3 KOHOMHUYI MeTalla
cocrasnaer no 400 1/ xM KotJiomaHa, & NpPH YBEJ/IHYEHHUH
yrna HakKIioHa Ao g® oHa poapactaeT ao 600 T/ xmMm,

0.24, Tlepen caburkxoll HAKNOHHLIX CBad crnepyeTrT npoua-
BECTH DBEepPTHKANLHYI NNAHHPORKY NOBEPXHOCTH, NOCKONIbXY
TOYKA HAYA/IbHOKR YCTAHOBKH CBAW 34BHCHT NPH 3TOM OT
rAyBHHGBL X NOTPYXEeHUd.

8,25, [Ang norpyxeHdsa HAKNOHHbLIX CcBaA#t peKoMeHayeTcCs
NPpHMeHaTh Konposoe obopynosanye, noapongouwee sabu-
BATbE CB&H {104 YI'MOM K BEepPTHKANHM C 380AHHBLIMHU INapamerT—
pamMiyd TOYHOCTH MNOIPYXEHHS, T.e, MMewliée aBTOMATHIHPO=
BAHHbIE H/IM HEABTOMATH3HPOBAHHbLIE CHCTEML! HaABe[deHHUd
cBai.

.20, B kxayecrTBe KpenH NPOMENYTKOB MeXxOy CBASMH
PEKOMEHAYETCH HCNONL3OBATbL, KAK NPaBuU/IO, HHBeHTaApPHLIE
M3BJ/leKaeMbie O7ig NOBTOPHOI'O HCNOJ/IbL3OBAHHS KOHCTPYKUUH
B3amMeH NpHMeHgeMOR B HACTOsiUIEeEe BPEeMa 3A4aTHdWKH H3 A0~
COK i OpycbeB, H3roTasllHBAEMbLIX HA& MecTe YCTAHOBKH,
3 KauwecTBe TAKHX HHBEHTAPHbIX KOHCTPYKUHH pekoMeHaYeT~
Cs McnonbaosaTh xeneaobeTwmHHbIe NaHeny, MeTa/JlgdecKue
HIMTLI U AP., KOTOPpnIe clreayeT YCTaAHABIHWBATL CBEepXY BHHS,
HCMNOMb3Ya INONKH [ABYTABPOB KaK Hanpasindwude, [Ipu aToM
TpebopaHusl K TOYHOCTH YCTAHOBKH cBafl O0MkHbLI OLIThL pes+«
KO NOBbBIUIEHbI.

B cnabuix rpyHrax HUXHHHE mWMUT cnenyertr cHaAbxaATb HO~-
HEeBOHKR 4acCThio, UIHTH YCTAHABIHBATEL C NPHI'PY3KO#H H UC—
Monb3oBaA&ThL B KAYECTBE oflepexarniuell xKkpenu, npenpazHa-—

HeHHOH ANna npenoTBPAUERHHA BLIBAJIOB H/H BbhIICPA TPYHTA.
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[Ip 3arnyOneHHH WHTOB—-/NIHOAEPOB HHXE [OHA& KOTNOBaHA
pa3apewaeTCcys BK/AKYATL HX B pacuyer 3auemMneHsuda 4YTo
no3poiigetT YMEeHbLIUUMThL AJZIHHY CBAaH.

9.27, Ilpu ucnonbzopaHuu Topkpera unn Habppiar—-6ero-
Ha A/lg 3aKpenneHHd TPOMEXYTKOB MexXAaY cBagMyu peKOMeH-—
nyercsd:

NpMd NPOEKTHPOBAHHKM M NPOU3BOLACTBE PYKOBQUCTBOBRA Th-
ca Tpebopauugmuy BCH 126~77 L19 1 u "Meronuueckumu
peKoOMeHOalungMHU NOo pacyeTy BpPeMeHHOH Kpend TOHHEe/1b-
upix Buipabortok” [ 20 J;

npH nopaboTKe rpyHTaA CTeH MOBEPXHOCTh Mexay
ceagdMu paapabaTbiBATbH N0 BOTCHYTOU KPUBOHR C lUenbio HC-
NolILb30BaHUa Hecyuwelh cnocobHocTH rpyHta nyreMm GbopMH—
pOBAHUY apoO4yYHOU KOHCTPYKLHH H3 I'pYHTA un Habpbiar-te-
ToHa (Topkpera), onupawuweificg NATAMH HA CBAH K BOC—
NMPpHHUMAKUIe HArPPY3KY OT I'PYHTOBOI'O MACCHUBSE;

n/lg noBbIWIEHUN Hecywel cnmocobHocTtH Habpwiar—-H6eToHHOH
APpOYHOHU KOHCTPYKUHH PEeKOMeHAYEeTCHd HMCNONb30BATE KOPOT-
kme aHkeps 19, 2041 ,

8.28. Hapany ¢ xecTKOl Kpenbio NMPOMEXYTKOB Mexay
cBagMH npuMeHsercs rubkaa sartaxka, B kauyecrse rubko#
AATHKKH PEKOMEHAYITCHA HEeTKaHble TEeKCTHIIbHble IOJIOTHA
U3 CHHTETHYECKUX BONOKOH, CKpPEeNniNeHHbIX Mexa8HWUEeCKUM,
duauueckuM (TepMUYECKHM) HIH XMMHYECKHM (KileeBbiM)
criocobOM HIIN CcOYeTaHHEM 3THX METOOB. TaxKHe MnoJjloTHA
MOT'YT ObITb HCNO/NB3OBAHLI CAMOCTOATENBLHO HIIH B KOMIe~
Kce C noaaepxwpawouei pelweTko#t U3 apMaTypHOH
cTalld, MeTrannnyeckolfli ceTxoffi UM NepeBAHHOA 3aTAXKOH ,
YyCTAHOBIIeHHO! Bpa3abexKy.

9.29. B kauyectree Martepuanos ans rubkofi 3aTaXKH pe-
KOMEeHAYeTCd MCNONb3oBaTb HINOoNpoObuBHON HeTKaHbIl MaTe-
pran tuna “JopHut”, uH3rorapnuBaeMbId U3 cMecuH UWTaNelik-
HbIX CHMHTETHYECKHX BOJIOKOH HNMY WBEHHOI'O J1IOCKYyTAa; UIrno-
npoOUBHOH HeTKaHbii MaTepuan U3 Cl/jlaBa nolMkKanpoamuaa,
MaTepuan U3 pacniaba NONH3THIEHA, a8 TaKXe XOJCTONpO-
wuptoe crtexnoponokno [OCT 15802.,1-70,
rOCT 15902.,3-79 ~21 1,

M3 mMmarepuanons, BbINyCKaeMblXx 3apybewHbIMH dupMamy,
pekoMeunyerca ana aroit uenu "bBunum” (Ppanuua), “Tep-
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paM* (Anrnus), “Tunnap” (CWA), *TefinensGeprckui
xonct” (OPr) u np. Puauko-MexaHuweckue cBolicTBa
STHX MATEpPHAaNIOB NpPUBefeHbl B CNPABOYHOM IMPHIOKEHHH O,
0,30, IIpoekTHpoBaHHe KOHCTPYKUHH, pacyer H MNPOH3—
BoaAcTBO padoT no yCcrpoficTBY IPYHTOBLIX aHKepoB B3aMeH
pacCcTpenoB pPeKOMeHAYeTcs NPOH3BOAHTL A8 I'PYHTOBLIX
AHKEepPOB, YCTAHABIHBAEGMLIX C NMOMOINLIO NHEeBMONpobolHn-
kop, B coorpercteuu c L O, 22], ang rpyHroBbiX aHkKe—

poe ¢upMbt *Baysp cornacuol 8, 231,

8.31. PexoMenanyercs, ocobeHHO B Tex cly4daqgx, Kor—
na HUXHHHA pgno paccrTpernop pacnornaraeTcd B YPOBHEe KOM—-
CTPYKUMt MeTpONOJIHTEHA H BCeaACTBHEe aTOoro rpeQyercs
nepexKpenyieHHe nNpyd MOHTAaXEe KOHCTPYKHUH{l, B KayecTBe
HU¥HEHR pacnopkKu HCHoOnk3aoBaThkb NOTOK, YCTpaupaeMbIifl B
KOTNOBAHe ONlg nepenayu yCcHNU# OT KONOHH CTAHUHH HA
FrPYHT ocHoBauusda, IIlpH aToM onepalug no MOHTaXY Bpe—
MEeHHOIr'0O HHXHEeIr'o paccTpella COXPaHsteTcsd, ONHAaKO rnocne
rpepaeHns OerToHa noTKa paccrpen Moxer OpiThb AEMOHTH-
popaH U cbopka KOHCTPYKUHH npouapoautTcda 6e3 TpygoeM-
Kux pabotT no nepexkpenieHH!o,

B orpnenbHbBIX chnyyaax, onpenengeMblx PACYHETOM KOH—
CTPYKUHHK Kpend C Y4YeTOM 3Tanop BKIKW4YeHuss ee B pabory
N0 Mepe pacCKpPbITHg KoTrinopaHa, rnybuHa z3abupky ceall npu

HMCIIONIL3OBAHHH IN/IMTbI~PACNOPKY MOxeT ObiTh 3HAYHTENIBHO
CHH)K €HaA,
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[Ipunoxeunne 1
CnpaBoyHoOe

3HAYEHUA KO3¢odbUILMEHTA INMPAIOPUHHMOHAITBbHOCTH

Koadpuunenr nponopuﬁf—

Bug rpyHTa, OKPYXAaIWEro HanbHocty W , kH/ ™M .
CB&8H, H €ero xapakTepucTuka |[(a71g cBay .
HADUBRHBIX CBAali-—
c%on 03 H Cpai~| 3abUBHBIX
L i obonoyek _
NUHBL U CYD'IHHKH MSIFKON/MNAEC— 2000-4000 2500-5000

ruyusie (0,5 < 1 =< 0,75),
CynecH MNIaCTHYHbIE

(0 < ||, < 1), necku nwinena-
toie (0,6 << e << 0,8) |
' 7IHHbl ¥ CYDIIMHKH TYIrOnnac-— 4000-0000 5000-8000
THYHbIE W NOJNYyTBepable

(0< 1, =<0,5), cynecu Thep
aeie (1, << 0), necku Menkue
(0,6 << @ << 0,75), neckwu
cpeNHeH KpPYHNHOCTH

(0,86 €« e < 0,7)

FnuHbl M CYI/HHKA TeBepakble 6000-10000 {8000-13000
(1, < 0), necku KpymnHbie

(0,55 < @ =< 0,7)

[lecku rpabenucTeole

(0,55 << e =< 0,7). rpabuii 10000-20000 -
H rankka C NecyYaHbliM 3anon—
HHTeJleM

[IlpumMeuanns:l. Meubwne sHaueHus Koadpduuunenra I
B tablHlue coOTBEeTCTBYIOT DOJ/iee BbLICOKHM 3HAYEHUSM NO-—
KazaTells KOHCHCTEHUHMH |, TJ/IMHUCTBIX ¥ KO3hhHUMEHTaM
MOPUCTOCTU @ INecHaHblX FPYHTOB. YKA3&8HHLIM B XapakKkTe-
PUCTHKAX TPYHTOB, a Oonbuue aHauveHus koadpdhulmneuta K-
cooTBeTCTBEeHHO Bo/lee HU3KMM 3HauenuaM Y, u € . [Ans
FPYHTOB C IHPOME)XYTOUYHbIMH 3HAYEHUSIMH XAPAKTEePHCTHK
IL. H € BenuuuHbl KospduUHeHTa K onpepnendgiTcd HHTEpP-

nonguuen,
2. Koadduunenr W nng n/0THBIX IE€CKOB OOJXKEH MpH-

HuMaTtbceca Ha 30 % Bpwe, yeM HauboOIbliue 3HAYEHHST yKa-
3aHHbIx B Tabnuue koadduuueHToB K NNg 34018HHOrO BUAA

rPYHTA,
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I,00000 | 0,00000 | 0,00000 | 0,00000 | 0,00000 | 1,00000 | 0,00000 | 0,00000
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0,70467 | 1,76972 | 1,7519%0 | I,12637 | -0,53768 | 0,58967 | I,70468 | 1.73422
0,73502 | 1,682291 | 1,92402 | 1,30601 | -0,65822 | 0,47061 l 1,73457 l 1,89871




m

- w

IR oV INE AU RN AV A - A R AL
-3 O OO0 & R

2,8

19

| -0 ,92809
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0,00000
-0,00017
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[Ipunoxeunne 3
Cnpasognoe

[MPUMEP PACYETA CBAHHOH KPEIH
BE3 AHKEPOB (PACCTPEJNOB)

Onnenennensne rnyOdHn 3al0uBKH, CeyYyeHUH
cBalft H pacCCTOgHHS MexXAy HHMH. Kornopan ray-
6unolt Hy = O M COQpYKAaeTCd B CYMecax C YAelbHbIM B o~
coMm § = 17 xkH/m (1,7 Tc/M ), c yrnom BHYTPEHHEro
TpeHuqa (@ = 210 u cuennenuem C = 0,01 Mlla
(1,0 rc/M2), Bepruxkanbuas Harpyska Ha npuamMe obpywe-
HHS OTCYTCTBYeET (pHCYHOK).

Pewenne., [To dopmyne (23) onpenengerca koaqpHUuEHT
AKTHBHOroO AABJNI@HHH CYNecu

217

2

Ag=tg(45° - ) = 0,47235,

AKTupHOe OaBNeHHe® IPYHTA HAXOAMTCH coracHo mn.4,.8,
[To popmyne (38) Bmuncnsercs

p.= 2:0,01 V' 0,47285" = 0,01387 Mlla.

OpavHaTa 4KTHBHOIO HAB/IEHHS CYINECH K&K CBS3HOIrO

rpyara Ha rnybune Hy = 5 M onpenensercsa C yueTom
dopmyner (27)

Py = 17-10%5:0,47235:10™ - 0, 0187 =0, 0264 MIla
(2, 64 TU/MQ).

Pacuernoe sHagdeHue 3 TOU BONHYHUHBI COCTABUT

P, 1.2-°0,0284 = 0,0317 Mlla (8,17 TC/M2),

roe 1,2 - koodppulUuenT neperpyakd, NpHHEMaeMbift no
Tabn, 1.
[Tlo popmyne (37) naxommrcs
8

2:0,01: 10

he = 17108 VO 47235 11 M.

84
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K npumepy pacuera cBaflHO# kxpenu 6e3 anxepop (paccTpenos):
a — pacdeTHad cxemMa KOoTiopagHa, 6 — 30pa HHTeHCHBHOCTH aasneHmrft, MIlla (Tc/M2);

B -~ a3niopa uarxpbapomEx MoMeHToB, XHeM (rc°M)



PasnonedicTeyomas by akruBHOro nmaenenms cynecu
Ha MeTp cBallHOH Kpeny papHa

E, ™ 5‘;’1""7"‘1" "'041,0317"1013 = 52,08 kH/wm.
Onpepengercs naubonsupit nponer HLOCKH 3a4K/I4[IHOIO

xpennedus no dhopmyne (40) npwu 8 = 0,00 M

(FOCT 24454-80) u Ry = 14 Mlla, npuuumMaemMbiM 110

rabn, 3 £L13 ]

-

T4
by = 2 0'06\/3-0,0317 - 1,48 M.

[MpenosapurensiHo no ¢popmyne (39) unasuHayawTca war
cpait & u mMomMeHT conporumneunss ceyenus cpait W :

L~ 1,46+0,00 = 1,55 M, npuaaro © = 1,50 wm;
52, 08.10%1, 50=—(5-1,71)

-6
W = " ""‘%‘" — 2 = §,17°10 Ma,
21010
rne R = 210 MJla (2100 }{I"C/CMQ) ~ paAcCYeTHOE& COIpPOTHB-
leHue cBau Ha uarub, onpenengemoe no rtabtn.Sl

L1213,
[To TOCT 8238-72 npuuar asyraBp N 40 ¢ reomerpuuec-
KMMHM XapaKTepUCTHKaMH J = 19062.10-8 M4,
W= 953.107° w™m>, b=0,155 m,
Marnbawuuft MomMeHT W mnepepeabiBalllagd cvlla B yYpoBHe
aHa KOTJ/lopaHa onpependiorca cornacHo n. 3.7 npu Hanpap-
JIEHHH OCH X BIOPABO — MNOJIOXHTEJIBLHOM

G, = -52,08°1,5 = 78,12 xH;

78,12(5-1,71)
Mﬁ = --78 1280-1, 71 = -85,07 xH- M,

3
[lo sapucumocTu (41) npu Z = /3 mMetogoM nonbo -
pa onpenciserca raybuna sabusku cpait U = 4,80 wm.

Buiuncnsierca koadbduliuedt & no doopmyne (5)

800°10°-0. 155 -1
> 1-10°-108.19062-10-8 -~ 0:4981 M -




4

rae K = 8000 xH/Mm ™ - KosbPuUMOHT, NPpUHUMAaASMBISt TO TAG-
5 IAUS CNPABOYHODPO PRIOXEeHHg 1
£ =2,1-100 MIla (2, 1.10° KI‘C/CM2) - MOOYNb

YNPYrOCTH CTANH, nNPHHHMAeMbIH
no Taﬁﬂ. 63 EIQJ *

[To popmynam (7) u (B) onpepnensiorca koshdHUHEHTBI
ciicﬂ.rcﬁ u Cy.

&, = 0,4091-4,80 = 2, 40;

3
-85, 870, 4881
-—-—-—-_&_-——-—-1———-——-—_ s — &
“3 " 78000-0, 155 0, 00858;

L} 120, 4891°
Yy

80000, 155  ~ ~0.01569;

fi{€4) = -2, 14113; (€)= -2,83901;
f,(E¢)= -2,66328 ; Py (E= -4, 22816 ;
f3(€1) = -0, 84884 P €= -3, 87323;
Py (€)= 1,35201; (€)= -1, 59150;

B, = +0,00858.0,94884 - 0,015608-'1, 35201 =-0,01306;
B, = 0,00858-0,97323 + 0,01588-1,59150 =+0, 05910;
B = 2,14113-4,22816 -~ 2,66328'2,33901 = 2,82360;

0,01306-4, 22816 + 0,05910-2, 66328

G =B . = .
{ 2 82360 0, 07530;
0,01306:2,33001 + 0,58102,14113
- I ey MY DY &y A —
Ce > 85360 0, 05563,
lipopepsieTrcd MpPaBHNBHOCTBL BBIYHC/IEeHHUI KO3(PbHHUHEHTOR
¢4y » C, , Cy, u Cy no popmynam (8) n (10):

W(g,)= 0,07530-2, 14113 - 0, 055632, 66238 +
+ 0,00858-0, 984884 - 0,01568.1,85201 =0, 00000;

WY& ) = 0,0753-2,33901 ~ 0,05563°4,22812 +
+ 0,00859-3,07323 + 0,01560-1,59150 =
0, 00000;

H
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G'(0)=-0, 00859-1 = - 0, 00858;
Go= 2,4; Mgy = -85,87 kH-+wm;

8000-0, 195 _
0,49013

114

_85 67 + +0, 00859 0.

Ycnosue (8) Buinonusercsi, kxoadpdpuunentesr Cy, , C,,
Cy , C4 BuiducieHb! BEPHO.

[to popmyne (B) onpepnenserca nepemewieHdHe CBaHHOH
kpenyu ua rnybue Z = t /3 = 1,80 M u no dopmyne

(3) — MHTEHCHBHOCTEL [ABJCHUA CBAU HA IPYHT HaA TOH xe
rnybiuue,
E.t/ 0,4981-1,60 = 0, 8;
LLL/S = -0, 07530°0,988727 + 0, 55630, 718927 -
~-0,00859°0,31988 -0,01569°0,085832 =
= -0, 0347 wm;

6%= ~8000-102-1,60-0, 0347 =-0,444 MIla

(-—44 4 cc/ M"‘)

KoahpuunenT WKpp Boiuucnserca no ¢opmyne (11) npw
Lhp L /3 = 1,60 ™M

81, 60 ~ {2-1,60+0, 155 - __L___)__
i 120, 1651, 602 6, 541,

Hﬂp= 1

[To dopmyne (14) unaxonutrcd KoapdHUHEHT NABCCHUBHOTO
oTnopa rpydra u no hopmyne (12) onpemendgercs naccHa-

HLIH OTNoOp cynecu nHa rnybuue Z2=1 /3 = 1,60 wm;
2 21°
ﬁn-tg(o 5) = 2,1170;

[0 8 (17-1021,60°2,1170+2+0, 01 '109V/2, 1170)]

x106 = 0,0683 MIla (6,03 rc/M2).
[lpenenbnad BenudHHA HHTEHCHBHOCTH [A4BJ/E€HUHd CBAH

H& TpYHT Ha rnybudHe ZE = L /3 = 1,680 M ¢ yuerom
npocrpancreeHnoyl padborbl cpall pabua

G p= 6,541°0,0693 = 0,453 Mlla (45,3 1c/M2).
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Hafineuuoie anauenua G u Oy noacrasigiorcs B pop-

myny (2)
G = 0,444 MMNa = 0,95 Oy = 0,95:0,453 =0,430 MIla.

YcrnopHe (2) cuymTaeM BBLINOMHEHHBIM, TaK KaK pas3HH!A
coctasnger 3,2 %,
[lo dopmyne (4) cTpoHuTCa snmwpa HHTEHCHBHOCTH OaBsrne-
yusl CBAM HA T'PYHT. BbiaucnedHud ceeneHsr B Tabn, l.
PacueTHbI! nMAaCCHBHBLIK OoTnop rpyHra Ha riaybuxe
Z = t = 4,80 M onpepengetrca no dbopMyile (12)

Dy = [0,8 (17,10°-4,8-2, 1170+ 2°0, 01-105V 2, 1170‘)] 107

= (0,161 Mlla (16,1l TC/MQ).
[lo sapucumocts (11) npu ULgup = L= 4,80 m uaxoaur-

B=

CH Hnnp
8:4,83-(24,80+0,155-1,5)°
ap™ 1*777150, 15574, 80 = 6,018,

[IpenenbHag peflyyuHA MHTEHCHBHOCTH [AB/IeHHS CBAU HA

CPYHT 5
Gmp= 0,161-8,518 = 1,371 MIlla (137,1 T/ M%),

[IlpopepseTrca ycnopue (2) npu £ = L = 4 8 M
G = 0,818 MIlla (81,8 rc/M2) < 0,95;
6np'= 0,95+1,371 = 1,30 MIla (130 TC/MQ).

Marubawouome MOMEHTbI HH)XE [OH& KOTJ/OBaHA Onpefensior-—
ca no dopmyne (18)

M= (0,4991°.2,1-105.106+19062-10~ »] 0=3 o Y (E) ve, ) (B) r ey f
+eufl ()] = 9971 cyf}(2) +cafi(8) + cofy (@) +Cali(@)] xH m

Beiuncnenus cpenennr B Tabn, 2.
B pacueTe nonyckaercd npuHuMartThb anaudenue M ( ﬁma_x)
Nno snwpe uarHbawux MoMeHTOB. B maHHOM npumepe

H(é‘max) = 165 kH'Mm (16,5 tc.M).

[To dopmyne (17) npouspoouTCa pacyeT MNPOYHOCTH CBaM
Ha uarub

165°10° el
953.10"5

S

0_6 = 173 MIlla (1730 KI“C/CMQ) <R =

M
w =
= 210 MIla (2100 xrc/cm?).
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| aas |
DD

0,00t O
0,4010,2
,8010,4
1,2010,6
1,60/0,8
,001{1,0
2,40(1,2
2,80]1,4
3,20(1,6
3,601{1,8
4,00]2,0
4,40(2,2
4,8012,4

-l
o

r

T, (&)

Pl

3
1,00000
| 1,00000
0,999391

0,99727
0,99167
0,97927
0,85523
0,91280
0,84313

0,99335|

fy (£)

4
0,00000

f, (¢

5
0,00000

0,20000/0,02000

0,39999|

0,09987

0,79927|

0,99722

0,08000
0,I7938

0,31988]

{

T 7

b
0,00000
0,00I33
0,0I067
0,03600
0,083

0,49940{0,16657

1,19I7110,71787

1,37910
1,55346
1,70575

0,73502) 1,82294

0,57492
0,34691

1,88710
1,87449

L

0,97373
1,26404
1,58302
1,92401
2,27217
2 ,60882

0,43587
0,67841
0,96I08
i,30798

1,72039|
12,19530

| -0,07467
0,28757| -0,07374

T 8

gnxegna I

c, (€)=

7

-0,07530
-0,07530

~0,07530

0,07309

-0,07123

-0,05535
-0,0439

-0,02612

c, I, (€)=

0, 05560, 00858x -0, 01 559x

Yy | 0, (€)Y {-0,0753x
{ ‘Kf{(ﬁ) ilf‘;(ﬁ)

c, My (E)=

x £y (€)

Cy {. (E-)’;

x T (€)

oo™

¥

F

G,Mﬂa(m/ﬁz) l

(7+8+ (6 ={8000x10°2 x
+3+10)

8

O

0,011I3
0,02225

-0,07525]0,03337

0,04446
0,05548
0,00629
0,076

-0,06873{0,08642
-0,06349{0,09489

0,I0141
0,10498
0,10428

9
0
-0,00017
-0, 00069
-0,00I55
0,00275
~0,00429
-0,00617
-0,00836
-0,01085
-0,01350
-0,01653
-0,0I952
-0,02241

10

0
~0,00002
-0 ,000I7
-0 ,00056
—0,00134
-0,00261
-0,00451
-0,00715
-0,01064
-0,01508
-0,02052
-0,0269%
-0,03444

e

I]
-0,0753
0, 0644
0,0539
_0,0440
-0,0347
0,0261
~0,0181
-0,0107
_0,0038
-0,0027
_0,0090
-0,0152

-0,02131}

) - 107°(107)]
12 l
O

-0,206(-0,6)
-0,345(-34,5)
0,422(-42,2)
-0,444( 44 ,4) |
-0,4I8(41,8) |
-0,348(-34,8) |
| -0,240(-24,0) |
| -0,097(-9,7) |
+0,078(+7,8)
+0,288(28,8)

0,535(53,5)

0,818(81,8)




Teodxnnosa 2

Id

s le ey | ey | mocey | mngey | CefiiE)=]ca Ta(®)=lcs B e Tulg)s
M —OtO'?SB): 0,95563}: —O,.00859X-O,Q1569x M RHem(TCM)
(€) [xG(€) ARE) | » ()
: r 1 . -~ L L |
{
0,001 0 | 0,00000| 0,00000| I,00000 { Q,00000 0 0 -0,00859 O -85,6 (-8,56)
0,40/0,2|-0,00133{-0,000I3] 0,99999 | 0,20000 | 0,00010 |-0,00001|-0,00859|-0,00314 | -1I6 (-II,6)
0,80/0,4-0,01067}-0,00213( 0,99974 | 0,39974 | 0,00080 ;-0,000I2}-0,00859|-0,00627 | -I41 (14,I)
1,20/0,6]-0,03600{-0,01080| 0,99806 | 0,59974 | 0,00271 | -0,00060}-0,00857| -0,00941 | -I58 (-I5,8)
I1,60(0,8-0,08531|-0,03413| 0,99181 | 0,79854 | 0,00642 |-0,00I90}-0,008x|-0,01253 | -I65 (-16,5)
2,0 |1,0]-0,I665)-0,0838| 0,97501 | 0,99445 | 0,01254 |-0,00463-0,00838|-0,0I360 | -160 (-16,0)
2,401 1,2} -0,28736,-0,172601 0,93783 | I,18342 | 0,02164 |-0,00960|-0,00806|-0,01857 | -146 (-14,6)
2,80| 1,4} -0,45514{-0,31934| 0,86574 | I,3281 | 0,03427 | -0,0I776,-0,00744|-0,02131 | -I22 (-12,2)
3,200 1,6 -0,67628{-0,54348] 0,73858 | 1,50695 | 0,05092 |-0,03023}-0,00634|-0,02364 | - 93 (-9,3)
3,60t 1,8 -0,955662(-0,86715} 0,92997 { I,61I62 |0,07I%6 |-0,04824[-0,00450(-0,020€9 | - 61 (-6,1)
4,00/ 2,0f -1,29532|-1,31361| 0,20676 | 1,64629 | 0,09754 |-0,07308{-0,00I78{-0,04583 | - 3I (-3,1)
4,40 2,2) ~-1,69331|-1,90568}-0,27087 } 1,57537 | 0,12701 | -0,10601{+0,00233;-0,02472 -9 (-0,9)
4,80 2,4} -2,14113|-2,66328|-0,94884 | 1,35201 |0,I16I23 |-0,14816+0,00815|-0,021<Z1 0 (0)
—a - ) I L - e —— —d e




CnepopaTtenbiio, NpenBaAPHTENbHO HABHAYEHHBIE napaMeTphl
xpenu, a uMeHHo cBau U3 140, sarnybneunnbie HMXKe pOHA
KoTnopaua Ha 4,8 M H ycTaHOB/IEeHHbIe C WATOM, pPABHBIM
1,9 M, obecneyumadoT HaaeXHOCTb paboThbl KOHCTPYKUUH KAakK
no ”Hecyule#t cnocobBbHOCTH I'PYHTA, TAaAK ¥ MO [IPOYHOCTH MATE-—
PHANOB 3ATHXKHYM M CAMHX cCcBafl, IIPH 3TOM 3anac Ino HPOYHOC—
TH Martepuana ceap cocrtasngert 20 %, llocnennee He noasong—
eT CUHTaTh HA3HaYyeHHbI€ napaMeTpPbl paluMoHANbLHBIMH M 3&8CTa-
BIIIOT MOBTOPHTL PaACYET NP4 YBENIWYEHHOM PACCTOSHHH Me-—
ny cBasMH, HCNONb3yd NUOO WHPOKONOJ/IOYHBIE ABYTABDPLI HIH
HCKYCCTBEHHO YIWHPHB HX NOJIKH HaABaAPHBAHHEM NJIA&CTHH Al

yBenuyenuss HX Hecywel cnocoOHOCTH MO T'PYHTY.



[Ipunoxenune 4
CnpapoyHoe

MPUMEP PACYUETA CBAHHON KPEIIY C OAHUM
APYCOM AHKEPOB (PACCTPEJIOB) BES3
YYETA 3AUIEMJIEHUA CBAHW B I'PYHTE

Mcxonkele naHHb e : KoTnosah ray6unoit H, =10 M
COOPYXAETCH B CYN/IMHKAX YOellbHbIM BECOM & = 18 KH/hd
(1,8 tc/MB), Cc yriomM BHYTPEHHEro TpeHua § = 13° i
cuennenueM ¢ = 0,022 Mlla (2,2 TC/MQ) BepruxkanbHag

Harpyaka Ha npdaMe obpyuwenus orcyrcrtbyer. CxemMa KOTAO—-
paHa nokasaHa Ha puc, 1.

[IpunuMaeM
‘o HK-B. O M ua
‘“‘* KOHCTPYKTHBHBIX
pf-‘ﬂ,ﬂ.’{’//’f/fa \N TpeboBasAfl no
/3,4/7’4‘//# V74 ‘Q* pPacrnonOoX eHHIo

‘ , P, ""'_"'-'x""" KOHCTPYKUHH
M ey NOoa paccTperioMmM;
OCTAallbHbIe XapaK-—
TEPHUCTHKH KperH
E LW b
NPHHUMAWTCYH H

MpoOBepaIOTCa B
npouecce pacye-
TAa,
Onpenene-
HUE aKTHBHO-
ro napl/leHyusd
rpyura. llo

B =084 /T bopmyne (23)

— onpepnesfqgeTcd
<
(9 Y77 /Ar / KO3 (PPUUHEHT akK-

JV* THBHOI'O gaprie-—
HU Y CYI'MIHHKA

Puc. 1. K onpenenennio BenuuHnH

do ¥ Mo 73



13°

2
[lo opmyne (38) mbiyncnaercs

p" = 2:0,022 V 0,6327 = 0,0350 MIla (3,50 rc/m2).
OpnuHaTa AKTHDBHOI'O [AaBJ/IEHHd CYIJIHHKA KaK CBA3HOIO

rpyura Ha ranyéune Hy = 10 m onpegenserca c yueTtoM ¢op-
Mynot (27)

~FLE,_===’(,92 (450 — ) = 0,6327,

P = 18°102°10°0,6327-107%(- 0, 0350)= 0, 0789 MIla
(7,89 Tc/M?).

FPacyeTHoOoe 3HayeHUue 3TOR BeNUYUHBI COCTABUT
2

p, = 1,2°0,0789 = 0,0947 MIlla (9,47 rc/M"),
roe 1,2 - xoshduuuenT neperpysakd, OPUHHHUMAEMblii No
tabn. 1.
[To dopmyne (37) oupenenmetca hg

L _2:0, 022°10"
¢ 18+10%V0, 6327
KoshdguiliedT [MAQCCHBHOI'O OTNOPA& I'PYHTAaA BbIYMMCAAEeTCH NO
popmyne (14)

N, == t,gz (45° +

= 3,07 M,

O

13
2

) = 11,5805,

OpaouHara pacuyeTHOrO 4XTUBHOTO AABNEHUdA CYIJiHHKAa HAa
¥
rnybune 5 OT Bepxa KOTI0BAHA HAXOMAWTCH MO popmMyrnam

(58) u (89), rne P, = 0.
'y e . e s
.piﬁg_l_l_iz__l_g__l_oa 1153_8._(2_5_‘3. .10"'8 =U' 0341 Mn&
(3,41 TC/MQ);

p, = 0+0,0341 = 0, 0341 Mlla (3,41 TC/MQ).
Onpepengerca HauboNnbwWHi nponeT AOCKH 3aKnagHoOro kKpern-
nenug no popmyne (40) npu 39 = 0,06 M u Ry=1,2"15 =

—

= 18 Mlla agia nucrTBeHHULl, OPHHAMAaeMbiM o tabn, 3
(CHull 11-25-80)

) /18 -
by = 2:0, 08 30 0917 0,95 M.,

{1}



lllar cea#i npenpapmTe/bHO HasHauaeTrcd no dopmyne (60)
! = 0,85 + 0,09 = 1,04 wum

4y okoHuyatenbho £ = 1,00 m. lMpuuumaerca P = 225 xH.
Cornacuo n.3.7 ypapHeHua nna onpepene”Huas 3 u M mMo-
ryt 6biTh 3anucanbl B BHae (cm.puc.l):

6
0,0947°10 P
8 = 225 - SR — (Y -8,07)%1073-
~0,0341-10% +1,5'107® = 225-6,83(y -3, 07)2 -
- 51, 2 kH;

6
0, 084710 3, -
M=225-(y -3,0) 326 93 (y -3,07)".10

-51,2(y -1,8) =225(y -3,0) -2,28(y -3 07)°-
-51,2(y ~1,8) xH'wm,
Hanpasnenune cunel “Bnpapo” ¥ MoOMeHTa "nO yacopo#

crpei/ike” TNPUHATO MNMONOXHUTENbHBIM,
Onpepnensercd Mmux(go\ npu &(gc,) = 0;

225-6,83 ( Yy, -3,07)% -51,2 = 0;
Yo = 8,12 M.

Mmer 225 (8,12-3,0)-2,28(8,12-3,07)°-51,2(8,12-1,5)=
= 520 xH'm (52 T-M),
TpebyeMniil MOMEHT CONpPOTHBIIEHHS CBAM BbIYUCAAETCS NO

dopmyne (60) npu Ry = 210 Mlia L1217,

520°10°3 -8 3
w:—. — = * .
W 2476°10 M
[fo TOCT 8239-72 npuHsaTo ceuyeHue cpail - ABYTAaBR NQO
C reoMeTpUYECKHMH xapakrepuctukamu J =76806-10 - ™M}

W = 2560:10% M2 u B =0, 19 wm.
Marubawmuii MOMEHT H rnepepeabiBaioilias CH/I& B YPOBHEe
aHa xornosaHa onpepensioorces npp Yy = H = 10 M

Q,= 225-6,83(10~3,07)2-51,2 ~-154,2 xH (-15,42 tc);

My =225(10-3,0)-2,28(10-3,07)°-51,2(10-1,5) =
= 381,0 kH'Mm (38,10 Tc.Mm).
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[To popmyne (61) npu 7 = U wmMeronom nonbGopa onpe-
nengerca rny6nia aabusku cpam 1 KOTOpas NOJYYHNACH
papHoft 3,900 M (npoMe K YTOYHbIE paACYETbLI He NMPHBOAATCH )

Boiuucnserca Kosgpuudent O no aasucuMocTu (5)

S/ 5
8000.10°°0, 19 1

4
rane K = 8000 kH/m ~—~ pgna teepabix cyrauHxkos (cmM.cnpa-

BOYHOE npunoxenne 1);

E = 2, 1'105 MIla (2, 1+10° T/Mz) ~ MOAYNL YHNPYIOCTH
crany, npuHuMaemsbift nmo tabtn,63
(CHull -23-81),

[To bopmynam (6) - (8) onpenengiorca xoshhHUHEHTDI
Circi ? C.}:p CH ’

€, = 0,3034-8 55 = 1}, 40,

. . 381,0:0,3034°
3 80000, 19

- = (0, 01526;

2
_154:_2-9_1 ?3.1':;}4 - .
17 8000-0,18 0. 01976;
£, = -0,45514 £, = -0,067486
f, = -0,31934 Y = _0,00054
fy = 0,86574 fy = —0,47883
i) it
fy = 1,35821 f, = 0,82101

B, = 0,01526°Q,86574 -0,01570°1, 35821 = -0, 00811;
-0, 015260, 47883 ~ 0, 01570-0, 82101 = -0, 02020:;
B = 0,45514'0,90854 -0, 96746-0,31934 = 0, 10502;

0,00811-0,60954 -0,31934-0, 2020

o
o
i

Cy= — 0 10509 = —0, 0D881:;
0, O g 6746 - O, 02 '
c, = & 0811°0, 8 710 105, 00020 D,45514 - 0. 01283,

76



[IpopepseTCs NPABHIIBHOCTb BLIYHCIIOHHS KOS(pPHUHEHTOB
Ci ’ Cg ? C5 H cq MO0 38BHCMOCTH (9)

W€y = +0,00881.0, 45514 + 0, 01283+0,310834 +
+0,015268+0, 88574 -0, 015701, 85821 = -0, 00000;

wig,) - 0, 00881 0,96746 + 0, 01283+0, 80954 -
-0, 015268°0, 47888 - 0, 015700, 82101 = 0, 00000;

W (0)= +0,01528°1 = +0,01526; &, = 1,40;
M, = 381,0 xH-Mm (88,1 TC'M);

) 8000°0, 18
T + t T-

0, 03

PacxomaeHHeW'IOO = (0,08 %, T.e. BLIUHCIEeHHg Bep-
H bl

Mo dopmynam (8) u (4) onpenmensiorcs nepemelneHHe u
HETOHCHBHOCThL [A&BIEHME CBAH HA T'PYHT Ha rnybuhe Z = U.

W(g)= -0, 00881°0, 85528 - 0, 01288+1,87810 +
+0, 015280, 873738 -0, 01570°0, 45587 =-0, 01841 wm;
G, = 80C0-10° '8, 55-~0,01841):10~6 = _0, 523 MIla
(-52,3 ro/ m2).
PacyerTHni#t ornop cyrauxHxka no rnybupo 2Z = U  Boiuncng-
erca no gpopmyne (12)

P, = 0,8 [18°10°3,55-1,5808;1070 +2-0, 022V/T, 5805 ]
« 0,125 Mlla (12,5 tc/M7).
Mo sapucumoctu (11) naxonaurca KospduUMEHT Ky MPH

tvnp'—-‘t.-

. 3 _ (D - 3
(o= 488,569 (28,56+0,18-1)° _ 4 405

P 2
12+0, 18°3, 85

IIlpenenvHag Be/IMuYMHA HHTEHCHBHOCTHM NAap/ieHHs CBaK HA
IPYHT Ha rnybube Z = 1 8,55 M cornacro ¢popmyne (3)
C YyYyeTOM npocrtpaHcTBeRHON pabornl cpalt paBHA

Gnp= 0,125,785 = 0,80 MIla (80,0 ro/m°).

Ha#tneunsie anayenugq 6t. H Snp NoACTaBALIOTCAH B POPMY-

1y (61)
S = 0,523 Mlla (52,3 'rc/gz2
)

) < O,QSan:‘-
= 0,57 MIla (57,0 rc/M

1T



Brigucnedng MHTOHCHBHOCTH O AaBJ/IeHKd CBA&H HA TI'PYHT cCbe-

nexsl B taén, l.
U HTeHCHBHOCTDb NABMNEHHA CBAM HA I'PYHT H& rrnybuuHe
Z = LU /3 onpeanenserca W3 sSmOpPbLl H paBHA 61,/3

-~ 0,13 MMa (13 rc/M2) (puc.2).

8)

Puc, 2. K npumepy pacuetTa cpaiHO# KpelHn C O4HHUM
apycoM aHxkepoB (paccTpelnoB):
a - paciertHas cxema; b6 ~ 3aniopa HHTEHCHBHOCTH A&B—
nemnus, Mlla (TC/MQ); B — oamnopa H3rubamwiiux MOMEHTOB,
kHeMm {Tc M)

PacueTHsilt oTrnop rpynra Ha rnybubwe 7 = 1 /8 pBriguc-
ngercqg no gopMmvine (12)

Pn = 0,8 [ 18:10%1, 181, 5805:1070 + 2:0, 022 \/1,5805] =

= 0,0711 MNOa (7,1 TC/M2)-

Kosdduunenr Ky, onpenenaerca no ¢popmyne (11) npn
bpp= LV /3 = 1,18 M,
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t 0
0,01

1,02
11,92
2,03
R, o4
3,00

3,00

0
0,2

0,4

0,6

0,8
1,0
1,2

|
1,4

1,00000
1,00000

0,99991
0,99935
0,89727
0,99167

0,97927

0,00000]

0,20000
0,39999
0,55987
0,793927
0,99722

1,I9171

0,00000
0,02000

0,08000
0,I7998
0,31988
0,49940
0,71787

0,97373

0,00000
i0,00133

0,01067
0,03600
0,0853%
0, 16557
1 0,028757

0,43587

-0, 00881
-0,00881

| -0, 00880
|

-0,00879
{ -0,00874
-0,0C863

-0,00842

0,00000{ 0,00000
-0,00257| 0,00031

~0,00770| 0,00275

-0,01025
-0,01279
-0,01I529

-0,01769

:

0,00000
-0, 00002

-0,00881| -0,00513( 0,00122{-0,00017

-0,00057

0'00488i_0’00134

0,007621-0,00262

0,01085|-0,00451 {-0,0I748 | -0,427

0,0I4861-0,00716

Tedxzena 1

-0,00881

-0,01109
-0,01289

-0,01432

{

-0,01550

-0,0I653

-0,01I841

0,045

-0, 100

0,174

0,355

0,323

o,
Cy rq(ﬁ) *l &(TC/nz)

C

(-4,5)

(-10.5) |

0,252

(-17,4)

2, |
(-35,5)
(42,7}

(-52,3)




&

0
0,9l
1,02
I,52
2,03
L,54
3,05
13,55

0
0,2
0,4
0,6
0,8
1,0
1,2
1,4

 0,00000

0, 00000

-0,00133(-0,00013

-0,01067
~0,03600
-0,08532

_0,00213
_0,0I080
-0,03412

-0,16652|-0,08329
-0,28736{-0,T726010,93783
-0,45515|-0,31934(0,85573

1,00000
0,9999%
0,99974
0,99806
10,99181
| 0,97001

[

0, 00000
0,20000

0,59974
0, 79854
0,99445

1,35821

l

|
I

0,00000
0,00001

0,39998 | 0,00009

0,0003
0,00075
0,00147

1,18342 | 0,00253

0,00401

0, 00000
0,00000
0,00003
0,00014

1 0,00044

0,00I07
0,00221

10,00410

0,01526
0,01526
0,01526
0,01523
0,0I514

l

Tacd

0, 00000
-0,00314
-0,00628
-0,00942
-0,0I254

0,01488|-0,01561

0,0I431|-0,01858 |
0.0I321|-0,02132 |

'227.2 (22,72)

AXng 2

39,9 (38,09)
32,8 (30,28)

156,5 (15,65)
94,6 (9,46) |
45,2 (4,52)
11,7 (1,17)

0,0




. 3 . 3
- 1+_3__1;_L5__:_(2_1_|_1§5‘ﬂ._19;1)_ - 3,967.
12°0,19°1,18
[IlpenenbHas BeHYMHA MHTEHCHBHOCTH OABJ/IEHHS CBAH HA
rpyRT Ba rnybuse Z = U /3 = [,18 u pamua

Gnp= 0,0711+3,887 = 0,2820 Mlla (28,2 re/ o).

Kap

Ycnopue (2) npu 7z = V /3 Brinonugercs:
0,13 MIla (13,0 Tc/M%) < 0,95°0,282 = 0,268 MIlla
(28, 8 TC/MQ).
Marubawmue MOMEHTHI HH)XE AHa KOT/loBaHa onpeaenngior—
ca no popmyne (18)

M = 0,39342.2,1°10°-106-76806°10~8.10-3x
x [Cyfi€) +Col2(B) + Cala(€) + Culu(8) ] =
= 24962 ‘:Cirin(&)* Cof2 (8) + c5T5 (€) + cufa (5)] kH * M.,

Broiuncneuusa cbegednl B tabn, 2.

Hanbonpuu# uarubaomuat MOMEHT HHXe [Ha KOoTinoBaHa pa-
e 380,9 xHem (38,08 Tc'M), MakcumanbHbil uaruBGawomui
mMoMmeHnT (puc. 2) -~ 820 xH'Mm (52 rcem). lIpoBepka npou-
HOCTH CeYeHHst cBau Ha H3rub BRINOJIHGETCHI.

[lo pesynbraramM pacuyeTa NpUHHMAEM CBAH U3 NeB(Q, AJIHHE
ceaft 13,55 M, paccrTogHHe Mexny cBasMxu | M, OOHH ROSC
paccrpenos na rinybude hg = 3,0 M, Pacyerwr noscos, sza-
TAXKH H pPaccTpenoB, & TaKxe pPacCTOgHHYA Mex[ay paccrpe-
namMu B HACTOdIWEM npuMepe He DPaCCMAaTpPHBAITCH.
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XAPARTEPHCTVIKM HETKAHHY MATEPHAJCB

ENOX8HES 5
TpPaBOYHOS

Ha3zBaEms , PRPMR-IIPOX3- MaDEa Bun CTM, cmocol yupoume- |lloBspx— | YnesmpHEH IOTHOGHTSJI_B—
BOJETEXH, CTDABe P HEA, ECYONHEHE IOJEMEP HOCTH&A | IDOTHOCTS |HOE YIARHS-
onoT- ODE pa3-~ HAE, »
HOSé‘B, PHBS,
D {/cM
Bumem, Pop-Ily1eEXTeRCTENG U ~I4 V.Ta0DpOGHBHOY, HOJR3IRD 150 I00 53
( TpamipEA) v U 24 T op 210 160 65
1) —34 270 2I0 70
U —44 340 <60 70
U 54 350 440 -
%egnemdegpmm x?gg%s ’{%}I Tepmwwammﬁ, IOJH- 128 | %% %g
e e XY 1 3@5@ |
PYATR TORE <00R < 00 98 69
280K | 280 122 69
140HC Tramuft, momedmp I00% 140 | 22I/186 {14,7/11,2
I75HC 175 270/180 18/13
265HC 265 380/500 25/17
375HC 375 600,600 30/20
Jopmexr (CCCP) ~Is ArazonpodsuBrok, cmsck BTO—| 600 | 120/100 70/13C
16 PRIHHY CHHTEeTRUSCREX BO- | 600 I00/90 70/130
22 Bi0).40) 600 | 90/70 1 80/I40
o260 | 600 70/50 80/140
Koxdory 3mra (Jlamws) P250 Uroonpoousrof+rxesmuft, | 250 140/80 40
P450 IOJX T00 | 450 | I70/160 42
Jomberr, Xemz JHHL TC-00 Mruonpoduero#, mosmmpoms-| 250 120 80
( ABCTDESA) TC-300 | ixsE WB 350 | I60 80
Teppam, Af-Cm-A# (ArTUmsa) W/ 5=5 Trasuft, no OmERSH 75 - 280 I0
V/IO-IU TOJIE dmp 25% * - ~ -
/12 - 450 -
‘ Sm -




Hasnarne, $xpma-mpoxs-— Mapra Bax CTM, cmocod ympodma- |[loBapx- | Yresmsas | OTHOCETSXE-
BONETENH, CTDAHA PR NP, MCXONEHE IOXHMED HOCTHER | UPOYHOCTE|EOS yg.mna-
IO IOpA pas—~ ;HHUE,
kHOﬁB, HBe ,
T CM
35C - 200 -
44A P - q 200 -
™7 | ~ 500 -
408 - 200 -
PPT 70 - 26 i 60
T 140 - | 49 60
280 i - 94 60
Tenap, Jonor (CHA) 136 TepMoOyIpOgEEHEHE, TOXE- 136 II0 45
200 Irpgumeﬂ IOO%EH 200 | 128 oL
Tpemmpa, Xexcr (Jamwsa) 200 Urnonmpocmeroft, nommsdmp | 200 100 73
300 1007 300 150 78
400 | 400 240 82
500 500 | 270 73
InGeprexc, dEOaTTEKC 170 Tapuo OYHeRHHE, noxmmpo- 170 64/80 65
(Jar1a) 300 Wg-SS z, no.nadmp 300 IBD/ISO P70
I
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