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1, OBUHE NMOJIOXEHUA

1.1. Hacroaune MeToanueckue pekoMenpaluun npeasHa-—
3HaYeHbl A/ KCHNO/Nb30BAHHA NpPH NPOSKTHUPOBAHUH CBAHHOH
Kpeni KOTJ/IOBAHOB CTaHUMH, neperoHHLIXx TOHHeNei U aApy=-
rHX COOPYXEeHHH MeTpOonolHTeHa, BO3BOAHMBLIX OTKPbHITbHIM
cnocoboM, Korpoa no HHXEHEePHO~TEeOJIOTHYEeCKUM H I'pano-
CTPOUTE/IbHLIM YCNOBHSAM HCKMOuaercs paspaborka KoOTHO-
BAHOB C eCTeCTBeHHbiMM oTkocamu L1, 2] .

1.2, fpoexrupopaune cpaliHoil kpenu KOTHIOBAHOB Cleny-
eT NpoH3BOAHTL NPU COCTaBNeHHH TexHnueckoro {rexnopa-
Gouero) npoekra u pabouux ueprexeil B pasnene “Oprand-
3aUHs cTpouTelnberna”,

[lpoexkT cBaiiHOfi Kpenmu KoTHOBAHa AOMMKEH COOEepXKaTb:

BHPUAHTLI KOHCTPYKTHBHbIX peweHuit cBalHOH Kpenmu KOT—
JioBaHa B YBR3KE C NPOEKTOM OpPraHul3alMH CTPOHTENbCTBA,
BblIO/IHEHHbie B oBkbeMe, OOCTATOYHOM A/l BLIABNIEHUH TeX-—
HIKO—~3 KOHOMHYECKHX NokazaTtelef;

ofocHOoBaHMEe KOHCTPYKTHUBHbLIX pelseHuii;

TEXHH KO- KOHOMHY@CKOe CONMOCTAaB/IEHHEe KOHCTPYKTHUBHbIX
pewenuit © oBocHOBa&HHE BBIOPAHHOIO BAapPHAHTA.

[TpoekT npoussoncrtea pabor no BO3BENEHUID CBANHON
Kpeny KOT/IOBAHA HOJIKEH COAepXaTh:

TEeXHOJIOTUYECKYI0O CXeMY COOpPYXEHHSs Kpenu, cocrabBlles~
HYIO B DPaA3BHTHE NPOEKTA OpraHusaliuy CTPOHTENLCTBAa}

geTtanbHbie YepTemy KOHCTPYKUH# Kpenu;

yepTexd BCIOMOTATE/bHbLIX COOPYXEeHHH U yCcTpoicTs;

yKa3aHug no TexHukKe besaonacHOCTH.

1.3. B xauecrTne cpailHOil Kpelu BEPTHKANBHBIX H HA-
K/1OHHbIX CTEH KOTJ/IOBAHOB PEKOMEHAYEeTCS HCNoJIb3oBaTh:

3abuBHbIE CBaM H3 MeTalUliM4eCKUX ABYTABpoOBLix 6alok,
B TOM YuC/le WHPOKOMNOJIOYHBIX, WK MeTalllluyecku# wnyur;

BypoHabuBHle xenezobeToHHbIEe CBAH, Ka K NpaBuilo, C
OPHEHTHPOBAHHLIM aAPMHPOBAHNEM;

BypoobcaaHbie cBad M3 MeTalllH4eCKHX Tpy6.

1.4, 3abupHble CBau U3 METANHYECKHX [ABYTADBPOB PEeKO—
MeHAYITCs Asl NMPHMEHEeHHs B WHPOKOM AHANA30HE HHXEe-—
HE DHO-TeO/IOMHYeCKHUX U IpagocTpouTenbHblXx Ycioeuii, Mc—
K/loYyeHHe COCTAaBIIKIOT CHeAYIoUUe chyyau:
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PacnonoxeHne KOT/I0OBAHA B BOAOHOCHbBLIX TPYHTAaxX NNbLi—
BYHHOIO Tuna npu He3GPeKTHRHOCTH MPUMEHEHUS BOAGMNO-
HHXKEHUS MM HCKYCCTBEHHOrO 3aKpen/IeHUS IPYHTOB;

pacrnonoxeHHe KOT/IOBAHA B HECBA3HbLIX I'PYHTAX, KOrnad
npuMeHeHue 3abupHOl Onepexaiouei Kpend uny APYrux Me-—
ponpuaTuii npu ycrpoficTie saTsxku (3abupku) MEKNY Cisit—
AMH HE 3()@KTUBHO B TEXHUKO~3KOHOMHYECKOM OTHOWIE I
unu ne ofecneurBaeT YCTOIYHBOCTH TIPYHTOROro MACCIHa,;

pacnonoxenne Ha MOBEPXHOCTH B TMPEA.JIAX UDPHIMIIA OG-
pyweHnua unu BONu3M €€ 3naHHB, COOPYXEHMHl, B TOM uic—
le noaseMubiX, TPAaHCNOPTHLIX Marucrpanel u apyrux
YCTPOHKCTB, AJl4 KOTOPLIX HEpapHOMEpHbIe AedopMallyn
OCHOBAHUYA HEeaONYCTHMLI;

Hallhyue TpanoCTPOHTENbHLIX YCNOBHA, B KOTOPLIX YpOop-
Hit wyma u Bubpauuy, cosnaBaeMbie 3abuBkofi H Hapaeqe—
HHeM cpafi, NPepuLIilal0oT CAHHTAPHBLIE HOPMLI WAH Chnelar—
Hule TpeboBaHuY, YKA3dHHbIE B 3a04HHM Ha NMPOEKTHPOBR: —
HHE,

1.5, Meranniueckuii winynr pekoMeHayeTcs NPUMEHS Th
B BOAOHOCHDLIX PPYHTAX MIBIBYHHOIO THDA NPH He3dhde KTHp—
HOCTH HCNONb3IOBAHUA BOAONOHHXEHHS HJ/IM UCKYCCTBEHHOrO
3aKpenjleHus IPYHTOB, a4 TakKxe NpH ycCTpolicTBe Kpenu p
HECBA3HLIX I'DYHTAax, ecliM APYFrHe THNbI Kpenu B HUX He-
adhbeKTUBHDI,

1.6, ByponaBupunie unu 6ypoonyckusie csau PeKoOMenay-
I0OTCA AJig NPUMEeHeHHa NPH PacCno/IOXEeHUH Ha NOBePXHoC Ty
Npu3Mbl OOpyuweHusi uau B HENOCPENCTBEHHON OlM30CTH oT
Hee 3anaHuil ¥ APYPHX COOPYXEeHHH, He PACCUYUTAHHLIX HA
BOCNpuaTHEe HEPABHOMEPHOH OCaKH, & TAKKEe B Tex rpapo-
CTpOMTENbHLIX YCNOBHAX, KOraa WyMm u pubpalus, BhLI3Lpa—
eMbie 3aBUBKOIl cBaii, HenonycTuMbl, Kpome TOI'O, TaKye
Cbau peKOMEHAYIoTCcg AN NPUMEHEHHd B KAYECTBE 3/leMmeqy—
Ta NOCTOAHHON Kpenu MeTpoOnonuTeHa,

1.7. BoiBop Tuna 6yposblx cBalf B 38BHCHMOCTH OT rHa—
POreo/IoruyecKkux ycnopui, BHOAA T'PYHTOB, MNPUHATOIN Opra-
HH3aUud CTPOHTENbCTBA UM MMewulefica NPOU3BOACTBEHHOI
6aabl pexoMenayeTcyq NPOU3BOAUTE COrnacHo TPeboBany gy
HOPMATHBHDLIX NOKYMEHTOB MO OCHOBAHUAM u pyHOaMeHTay
HA NMPOEKTHPOBuaHHE ¥ NPOM3BOACTBO pabor L3-5] .,



1.8, [onyckaeTrcsa NMpHMeHqaThb ApPYI'He BHAL! CBal IpH
COOTBETCTBYIUHX TEXHHKO-3KOHOMHYECKUX 0OOCHOBaHHSAX.

1.9, B kawecTBe pcnomMorarenbHoW cpailHo#l Kpenu KOT-
/IOBaHOB, IlpeNHAa3HaA4YEeHHOH NJI1 CHH)XEHUS U BbiPABHUBAHWUSA
nehpopmaldil NOBEPXHOCTH Hal npuamoil obpyweuusa u sbnu-
31 ee, pPEeKOMEHAYeTCd YCTAaHOBKA [AOMNONHUTE/NbHOrO pfaaa
MM psaaoB CBalk B I'PYHTOBbBIK MaccHB 38 npepnefiaMy KOH—
typa peipaBorkn [6]1 ; uenecooBpasuocTts »THx pabor mon-
KHAa OblTh MOATBEPXAEHA COOTBETCTBYIOWMUMH TEXHHKO—

9 KOHOMHYeCKuMH obocHopanmaMu, Bri6Gop koucTpykuuu cpai
cileyeT NMPpOM3BOAHTHL NO pekoMenpauwam nm,l.,3-1,8, Ho-
nyckaerca NpUMMeEeHeHue aAng s3TOH Le/In TaK Ha3blBaeMbIX
mukpocsait L6

1.10. B Hactoaweii pabore conepxarcd peKoMeHO&UHH
no pacuyeTty cpaiiHOii Kpenu, npupoAdaTcs INPUMepbl pacyera
Kpenn NpMMEeHHTEeNbHO K CBafM, H3TI'OTOBJ/IEHHbBIM H3 MpPO~-
KaTHbIX ABYTABPOB, TakK KakK TakKag Kpenb Hanbonee pac-
npocrpalieHa B OTEYECTBEHHOM MEeTPOCTPOEHHH,

[lpu pacueTe WNYHTOBOH KpenH PEKOMEHAYETCH HCIONb—
soparb nporpammy POl “Pacyer wnysToBoro orpaxuaenus”
cocraBnennyw JflepmerponpoekroM Ha aAs3nike Poprpan-1Y
(A1OC, mepcus 2.1) ang 3BM cepun EC L7],

1.11., B rpysrax ¢ BK/IAOUYEHHMSMH BAallyHOB, IpPOC/IORK
TBEpAblX I'PYHTOB M APYLHX NOMeX, IPensTCTBYIOUMX 3a-
6buBke, ycTpoicTBO cBail crneayer OCYIWLECTBAATbL B npeasa-—
purtenrHo npobypeHHbIX CKBa)@HuHAX C nocneaywouweii sagen—
KOH cBaffi UeMEeHTHbIM pacTBOpoM unu beTonom.

1.12, flpu neobxoaoumocTn obBecneyeHus TOYHOrO pac-—
nonoxeHusa 3abuBHbIX cBal, HanpuMep, B Clly4ae NpUMeHe-
HHS O/l 3aTHKKM xene3obeTOHHBIX NMaHenei HIH ILIHTOB,
OABHXYUWHXCHA MO cBasgM, KaK N0 HaNpapldiOlldM, pPeKOMeH—
nyercsa npeaBapuTe/lbHoe GypeHHe NMUOUPYIO LHMX CKBaMHH.
[Ipy aTOM OAmamMeTp nuaupyloweil CKBAMHHBI HE OONKEH npe-—
BblUATL BbLICOTY CEUYEeHHd ABYTABPOB; KpPOME TOr'O, /IHAKPY—
IOUIHE CKB aXHHBLI He cl/leyeT ONYCKATE HUXEe [AHAa KoT/oBa-
Ha, Ha aTy rnybuny cead HyxHO nobuparhk,

1.13. B npoexrte oprauusauuu CTpoUTENnbCTBA cnenyer
npeayCMoOTpeTh AeMOHTAaX paccTpesioB W NOSCOB B npouec-
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ce 00paTioii 3ACHLINKK KOT/IOBAHOB, & TAKKE H3BJIeYeHHe
3abuBubiX cBafl ANY HX MOBTOPHOrO HCNONbB3OBAHHS,

1.14, B cooTeBeTcTBYIOWHX IPANOCTPOUTENBHBIX M HH)Ke-
HEPHO-I€O0J/IONHYECKUX YC/IOBHAX PEKOMEHAYeTCHd YCTPOHCTEBO
KOT/IOBAHOB C €CTECTBEHHLIM OTKOCOM C OAHOH CTOpOHbI
KOT/IOBAHA u CBailHoOl Kpenbild € AHKepaMu C OPYro# cropo-—
Hbl.

1.15. KoHCTpyKUHH M TEXHONOTHH YCTPOHCTBA IPYHTOBLIX
aikepos B HacToswmel paBore ne paccmarpusaiorca. [Ipoek—
THPOBAHHE AHKEPHOH Kpenu KOTIAQBAHOB METPONOJIUTEHOB
cleayeT NPOM3BOAMTE B cooTBeTCcTBHH ¢ “"Pykoeoacreom
NO NMPOEKTHUPOBAHMIO U TEXHONOINHH YCTpPOHCTBa &HKepoOB nog—
seMmubix coopyxenuf” [81 , a rakxke “PykoBoocTBoM no
NPHMEHEHHIO I'PYHTOBLIX AHKEPOB C UCIONb30OBAHHEM NHEB-
MONPOGOHHUKOB NpH NPOEKTHPOBAHHH H cTpouTenbsctee Ho-
BocubupCcKOro MerpononureHa” o] .

2, KOHCTPYKTHUBHLIE TPEBOBAHHHA

2,1, KoHcTpyxuug cBalHOil KPenu KOTNOBAHOB COCTOMT
K3 coBCcTBeHHO cBail TOro MM MHOrO THNA,YCTAHABIUBAaEMblX
N0 pACKPbLITHS KOTJ/IOBAHA HA ONpPENEeNIEHHOM pPaCCTOSHUMU
apyr ot apyra, M 3aTsxkd (3abupku) Mexny cBasmu, KO—
TOpas BOCMNPHHMMAET HATPY3KY OT IPYHTOBOI'O MAaccupa i
nepenaer ee Ha cBau, llpu coopyxeHuu rnyBokux kornosa-
ROB Me}xAay padaMyd orpaxaalondx KOT/IoBaH CBail ycraHapbn-—
BAIOT O[iMH H/IM HECKONbKO PSAAOB PACCTPENiOB H/YU 3AaaHKEpPH—
BAIOT CBAH B IPYHT NOCPEACTBOM YCTAHOBKH I'DYHTOBLIX &H-
Kepon, A8 4Y4Eero Ha CBA4W B YPOBHE YCTAHOBKHM DPACCTPENOB
(ankepos) HaBemmpaloT nosca, KOTOpbIe YKIaQblBAIOT HA
clieunanbHble KpoHUmeiiHnLl, NpUBaADPHBAEMbie K NHIEeBOd non—
Ke cBail,

2,2, Ang uaroroenenua 3abuBHbIX CBall peKOMeHAYeTCsH
Hcnonnaorathb gpyraspoable 6anku (FOCT 8239—72X), B
TOM yucle uwupoxkononouusle apyTtaepnr (TY 14-2-24-72),
L'cnu anuua ceait npesblilaeT ANMHY OABYTABPOBLIX 6AaNoK,

TO CBau paspelaeTcs HapauwuBaTh, NpPuBapuBasg HaK/laKu
no nojfkaM M CTenke Banky, NPH 3TOM CTBIK AOIKEH BbITh
PARHOIPOYHBLIM CEYEeHHIO CBAau,



2.3, CTeHul KOT/IIOBAHA B NPOMEXYTKax Mexay NOJIKaMHu
Kpenar saTaxKo#l U3 a40cok uny O6pychkbesB, KOTOpPbLIE YCTa&Hap—
nppaloT 1o Mepe oBHaxeHug cTeH C PACKIHHKOH H TIWaTENb—
HuiM 3abyqubaniyeM rpydHromM, BenudHHa 38XO0OKH AOMXHAE
OuiTe onpenenedHa npoekroM npouaboncrtea pator, B necpaz-
HLIX IPPYHTAX ciledyeT NPUMEeHsaTb olepexawiuyio Kpenb, a

Apit neoBXONHMOCTH ¥ 3anenky uteneili Mexay AOCKAMH,
Mpu coorseTcTBylowemM TEXHHKO—3 KOHOMUHUYECKOM 06OCHO~

BAHNI AONYCKAETCH IPUMEHEeHHEe alg 3aTAXKH APYTHX BUOQB

Kpenn: menhesoberouuuix nauT, TOpKpera, nabpbar-6eroua,

B TONM 4YyHClle B COYeTaHHHM C KOPOTKIHMH a&HKepaMH, HeTKa-
HbIX CHHTeTHYEeCKMX MaTepuanos H AOP.

.

2.4, Pacctpens pexomeuayercsi NPOEKTHPOBATL H3 CTallb-—
nuix Tpy6 (FOCT 10704-78%, CT C2B 490-77) unu us npo-
KaTHOl CTaANi COCTABHbIMHM XopobyaToro ceyeHud.

2.5, Koncrpykuusa yana kpenjieuumsi paccrTpena K Nnoscy
H ceae pgomxkHa obecneyudparb UEHTPUPOBAHHYIO Nepenayy
YCHTinil 1A paccTpeln, He AonyCcKawumyl NodB/ieyus B pac—
CTpeille AOHONHUTElNbHbIX MOMEHTOB OT BHEUEHTPEHHOro NnpH-
JoxeHHs HArpyaki., KpoMe TOro, B KOHCTPYKUMEH Y318 cle—
RyeT NpeaAyCMOTpeThb BO3MOXHOCTL NUKBHAALUHM 3830DPOB MPH
yYycrtaHoBKe pﬂCC'Fpeﬂ& C nNoMoukio QOINOCNHHATEeJ/bLHbLIX MeTanlilu—-
YyecKux NJACTHH M KIHHLEB MM Apyrux ycrtpoiicre. Peko-
MeHAYyeMas cxema yafia Kpenjieuud npmpefena Ha puc. 1,

2.6. 1nqa #aroToBneHUs] NMOsiCOB Kpenu KOTIOBAHOB peKo—
MeHAyeTCs NPUMEeHaTb: NPH KPenjeHUH paccTpellaMH — [ABYy-—
raspoebie Ganku (FTOCT 8239-72), npu kpensieHuum PPYHTO-
BLIMIH aHKepaMu - cnapedubie wpenneps: (TOCT 8240-72),

2.7. Noaca, kax npaBu/io, BBLINONMHSIOT HEpPA3PEe3HbIMH
no nnuHe Kornopana, CTblKM NOFACOB CJ/iefyeT BbINONHATH
Ha onope, T.e, Ha Onuxalduweil cpae,

2.8, B Mecrax onupaHusg pPaCCTpPesNiOB NOsiIC PeKOMeHaYeT-—
ca yCHIHTB pebBpaMu XECTKOCTH, pa3Mepbi KOTOPbIX Ha3HA—
yajoT 140 pacuery, Ho He meHee [0 MM no TomuuHe Ans
NpenoTBPaWEeHHd MECTHOH NOTepu YCTOHYHUBOCTH CTEHOK H
nonok,

2.9. Cocrapunie paccrtpelibl PEXOMEHAYEeTCsH BLINMOMHATD
H3 4dYeTuipex YroJikop, 061;9[1}“19!““)!)( HaKIMangnxkaMHu 1o Kax-—
aoil ctopone paccrpena, ofbecneyuBalOmEMH HX COBMECTHYIO
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paboTy, lllar maknanox cnenyer sasHayaTbh He Gonee 40
MHHHMAanLypix padnycos yHepluuy yronka,

i—.ﬁ ﬂ

P. & € ©.9.0"AVAVAYS" AV.V, V.U

£ o

Puc, 1. Cxema yala Kpenjlenus paccrpeila K rnosacy:

l - cpas; 2 - nogc; 3 - NeHTpHpYyOWAa NPOKNANKA;

4 - packnuHmBapmas npoknanka; 5 - paccrpen; 6 - sa-
raywka; 7 - MOHTaxHas NOACTaBKa; 8 — KpPOHWTeHH
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2,10, [1nsa obecneyeHns reoMeTpPHYECKO! HEHBMeHsie-
MOCTH nonepeyupiXx CEYeHHH COCTaBHbLIX PacCTpelloB ycta-
HaBAMBAXOTCYH AHapparmsl o nJ/IHHe paccTpersa C Warom
He 6onee 3 M,

2,11, OuadparMbel ¥ HaklamKky PEKOMEHOYETCH BbiMO~
HATbL M3 CTanbHoOro nucra tonuwuHoi 6-10 MM B 3asucu-
MOCTH OT pa3MepoOB onepeyHOro cedeHusa paccrpena, Wu—~
PHHY Haknanok npuHumalor paphoit 100-150 mm, pnunny -
B 34BHCHMOCTH OT BbICOTHL (WHPUHBI) paccrperna.

2.12, luupusa cocrasHOro paccrpena onpenelsseTrcs
pacyeTOM B 3QBHCHMOCTH OT HaArpya3KH HAa paccTpel, Bbl-
coTa paccrpelia C YY€TOM €ro peca M BO3MOXHBIX BpeMeH-
HblX Harpyaok uaanavaetca Ha 20-25 % Goiee ero wupu-
Hbl.

2.13. Ounoptivie HacTH COCTAaABHbLIX PACCTpPE/IOB pPeKOMeH—
AyeTcs NPOeKTHPOBATbL C M/UMTOH HA TOPUEeBO# YacTH pac-
crpena TonumuHo# He medee 20 MM u apyms gononsurenb—
HbIMH HaKI/la@KaMH MO Kamlo#f CTOPOHe paccTpela Ha pac-
croadun 40-50 cMm oT Toplla ¢ uUenbio pacnpeneneHusd
MECTHbLIX KOHUeHTpalUuji HanpsKeHH# B TOpPHeBOH 4HACTH
paccrpena, ofycnoplleHHBIX HEPABHOMEPHOR nepepauedt
paplieHHsi OT CBaM Ha paccrpern,

2,14, Paccrpennl cneayeTt onMpaTh Ha nosc B CTBOpe
CO cpagMy, uwar paccTpe/sloB AO0/xeH BuiThb KPATHLIM WLATY
cBa#i.

FpyHToBLIE aHKepbl pacnonaraioT B nponeTe Meauly
CBagMH, KAK NpaBH/IO, C WAroM, papHBIM WAary on i,

2.15. [Ing ymeublleHusi PACCTOSHMA MexAy paccTpena-—
MH ¥ CHHXeHUS pacxoaa MeTallyila Ha nogca pPeKoMeHayeT—
Cd npu NPOSKTHPOBAHHK KPENH NPUMEHSTb NMONKOCHI K pac—
cTpenam, YCTanHaplHUBaeMble TI'OPHIOHTAABHO B NMIOCKOCTH
nosica, IPppeKTABHLIM MPHEMOM NOBbLIIEHHU YCTOHUUBOCTH
paccrpernop 3a cyeT yMeHblWeHWuda HX cpoBoaHON ANHHLI sAB—
ngercsa YCTpPOICTBO NOLQKOCOB M B BepTHKANbHOj MJIOCKOC—
T H.

2,16, Illpy MHOrOupyCHOM KpenneuwH paccTpennl crnepy-
€T pacnonaraTth, KakK NpaB#lo, B OOHOHU MJOCKOCTH HO
BeprHKa'/lvy, 1PH 3TOM [/ KAa}NOro spyca peKOMeHOyeTcs
HCNONb30BATH pPACCTPe/bl C PA3HOH Hecymel CcnocoBHOCTBK
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onpenengeMofl BeNHYMHOW HAPPY3KKM HA cooTBeTcTBYOwWHH
apyc.

donyckaercs ycramoska paccTpefioB Ha MeHee 3arpy-
weHHbll apyc (Hanpumep, BepxHUi N0 CPABHEHHIO C HHK-—
HUM) C BOoNbLKM warom, KpaTubniM wary saubonee sarpy-
MeHUbLIX paccrpenos, [Ipin aToM ang ymeunbluienua nponera
OMOPHOI'0O NOACA pPEKOMEHAYETCH HMCNONAb30BATL MNOAKOCLI
HA NosaC OT paccrpena.

2,17, KonuuecTBo gpycoB paccTpenoB u HX pPacnooxe-—
HHe cneayet BnibupaTk, HCXOAd M3 MHHHMALHO BO3MOX-—
HOrO KO/IlH4YeCcTBa NepeKpenjeHUd NnpH MOHTAaXe KOHCTPYK-
UKHA cTanluwu,

2.18, lpu wupnue koTnosaHoe 6onee 25 M peKOMEeHOY-
eTcsl, KakK Nnpasuio, npoekruporarhb Bbpaborky nubo ¢ or-
Kocamu, nubo Cc npuMeHeHHEM IpPYHTOBbLIX AHKEpPOB.

B cnyuasx, korna rpagoctpoHTeNbHbIE UM HHXEHEPHO—
reoc/IOri4eCKHe YC/IOBHd HE MO3BOIIfIOT BLINOJHHTL 3TO
Tpeboraurde, ANS NOBbILIEHK A npoaonbHON ycrolyuBoOCTH
paccTperios NPUMEHAIT 3abuBKy NMpOMExYTOYHOro pgana
(unu psinob) cBall C KECTKHM packpen/eHuem PaccTpe-—
OB Ha ®TH pPaabl cBal, MNPEeNATCTBYIOUHE HX NPOAONBHOMY
Harnby,

2.19, Ang ymenbwenus rnybuns 3aBUBKM cBali peko-—
MEeHAYeTCy YBENHYUBATDL IMUPHHY fONOK ABYTABPOB Ha ANU—
He CBAali, pacnoloxeHHOH HHXEe AHAa KOT/IOBAHA, NYyTeM
HapapuBaHHa nnactud., Paamepsl nnacTHH cneayeTt HasHa-—
4YaTh B COOTBETCTBHH C pacuHeroMm,

2,20, llpy npoexTupopasuy Kpeny B YHUCHEe APYIrUX pe-—
KOMeHayeTcs paccMmarpupBaTh papuaHT 6ea sarnybnedus
cBall HU)XXe f[Ha KOT/IOBaHa, Korga Kchnonbayercd GeToR
MOHONUTHOrO HNu COOPHO-MOHONHUTHOIO JIOTKA B KawecThBe
HM)xHeil pacnopku. [lpy sToM ycTaHaBnuBaT BpPeMEeHHbIE
paccTpellbl H A€MOHTHPYIOT HX NOCNe AOCTUxeHug BeTo-
HOM JIOTK&—-PaCNOpPKH HeoOxoauMOl NMPOYHOCTH.

2.21, llpu COOTBETCTBYWUHX TEeXHHKO—3 KOHOMHYECKHX
ofocHOBaHHAX PEeKOMEHAYeTCs YCTPOHCTBO BEpxHero psdna
AHKEepOB B3aMeH pAaCCTpPelloB B BHAe Tsxel, pacnonoxen—
HbIX B TpaHWeax M SAaHKEePEHHbIX 3a MNpeaellaMu NpPH3MbI
o6pywenus (101 .
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2,22. B npouecce pazpaboTKd KOT/IOBAHA AOnNycKaeTcsq
ucnonbzosanue 6GOKOBbIX YycTynoB (c ropu3OHTa.bHOMfl HIH
Ha KJIOHHO{I 6epmoit) ans obecneqyenns YCTOHYMBOCTH cBah-—
HOIT KPEGIK Ha nepuon A0 YCTAHOBKH COOTBETCTBYIOUEIDO
pPsila paccTpel/lop HilM AHKEpOB g1 . Paamepnr 60koBbIX
yctynos 4 rnybuHa zaxoaxku npu paspaBoTKe KOT/OBaHa
normxkunl BbITh NpoBepelbl pacyeToM,

2,23, ToawuHy OOCOK 3aTaxkM cliegyer Ha3zHadaThb B
COOTBETCTBHU C pacyeTroM, Ho ne mMehee 40 MM,

3. OCHOBHbLIE NOJTOXEHHUA PACYETA

3.1. Pacuer craiirofl Kpenu KOTIOBAHOB METPONOJIUTEHA
cheayeTr nNpoH3BOAUTh MO Neppoil rpynne npenenbHbiX CO-—
cTogHul — O YCTOHYHBOCTH M IIPOYHOCTH MATEPHANIOB KOH-~
cTpy KU,

Pacuyer no BTOpoOil rpynne npeaensHeix coctosHuit (no
nepopmMauuu) crnegyeT NPOUBBOAUTbL B TOM cllydgae, eciu
3anaHueM Ha NPOEKTHPOBAHHE YCTaHOBJIEHbI NpeiellbHO 10—
nycTHMble BelnU4YHHbI aedbopmMaunit Kpernwu,

PacueTr KOHCTpykUuMii cBaflHO} Kpenu crnepgyeT NPOM3BO-
AHTbL B COOTBETCTBHHM C TpebOBAHHAMH CTPOUTENILHBLIX HOPM
H TNpapuil IO NPOEKTHPOBAHHIO METpPONONHTEHOB, MeTallu-—
YEeCKHX M NEepPeBaHHbIX KOHCTPYKUui, B HeoO6xoauMbIX Cly—
Yagx [0 NPOeKTHPOBAHHIO OETOHHBLIX H XKele300eTOHHbIX
KOHCTPY KUK, cpBalHbiXx PYHOAAMEHTOB C Y4€TOM [OdOMNO/HEHHI,
H3/IOXEeHHbIX B HacTogwHx MeToanuyeckux pekomeHpoauusx,

3.2, Tlpu pacueTe KOHCTpPYKuUuMii cBaiflHOH kpenu KOT/IOBA-
HOB CTaHUK{ [I@ePEerOHOB M APYIHX COOPYXEHUHi MeTPONoNuTe—
Ha chefyeTrT Y4YHTbiBaTh BO3MOXHLIE HeBNAronpusiTHbIe CO-—
yeranus (anst Bceil KOHCTPYKUUH HIH €e 3NEeMEeHTOB) Ha-
NpPy3aoK u BO3AeHCTBHH, a Taxxe BCE 3TANbl COOPYXKEHHd
Kpeni: ¥ pacKpbLiTHd KOTNOBAaHAa,

3.3, Pacuyer cmpafinoit kpenu no YCTOHYHBOCTH M MNPOYHO-
CTH I'DYHTa NPOH3BOAAT HA NeHCTBHE pACYETHBIX HArpysok
& 1o pedopMaldaM — HA& ACHRCTBHE HOPMATHBHBIX HATIPY3OK.

3.4. Cpau Kpenu KOTNOBaHa npy HX pacyeTe pacCMAaTpH—-
BalwTCa Kak Oanky, HHXHAA 4YaCTh KOTOPLIX 3a0ellaHa B

FPYHTOBOE OCHOBAHHME C NUHENHO H3IMEeHAWHUMca Koa3pdu-
12



UHEeHTOM nocrelx no rnybuHe, a BepxHdAg 4dacTb — nubo
cBoBOAHO cTOfwWAad KOHCONIb, AHDOO KOHCO!/Ib, OMMpalwIWAasacH
Ha ONOpLI B BUAE AHKEPOB HMAM paccrpenos,

3.5, Pacyer orpaxpawmefi creHkn H3 CBafHON Kpenu
Ha YCTOHYHBOCTb clleayeT NpOH3BOAATH, KAK MpPABH/IO, Me—
TOAAMU NOCTPOEHHS KPYrNOUHIKHAPHYECKHUX MNOBEpXHOoCTel
CKONbXEHHA B COOTBETCTBHH C TPeOOBAHHAMU CTPOHTENbHLIX
HOPM M NpaBHN MO NPOEKTHPOBAHKIO OCHOBAHHA 3ON&HHI H CO-
opyxeHuil, I[Ilpy 2TOM OTHOWEHHE MOMEHTA YAEDPKUBAWIIHUX
(IPENATCTHYIOWMUX CABULY) CHII K MOMEHTY CABUIr&OWMHKX
cun aonxuo OniTh He Menee |, 2:

Myd
Mcap

Monoxenne uenTpa NOBOPOTA H panuyc Haubonee onac-—
HOi OKPYMXHOCTH clleayeT HaxoauTtb nyreM nonbopa. [lpu
3 TOM /11 KOHCO/NbHLIX CTEH CNenNyeT PacCMATPHBATL Ba-
PHAHT NMOTEpPH YCTORUHBOCTH APH BPAWIEHMR CTEHLI BOKPYD
HEKOTOPOH} yCcnopHOll TO4KH, NONoOxKeunue KOTopoill onpepne-
A€ TCH M3 PACCMOTPEHHA OENCTBYIOWHX HA Kpenb aKTHB-
HbIX M NACCHBHBLIX CHJl, & O/ CTEeH, B3AKPEen/eHHbIX aHKe-
paMu #NIM paccrpenaMy, — BapuaHT, KOraa LUEeHTpbl Bpa-—
WeHus COBMANAIOT C TOYKAMH ONHPAHHS CTEHBI HA aHKepbl
WIlK paccTpensl,

[puMennrenbuo K pacyery cpaliHOfi Kpenu KOTIORAHOB
MerpononurTenos ycnopue (1) npunumaer cneanyoowmuil Bun:

1,2, (1)

C<mG&np,- (2)
rne O - HHTEHCHBHOCTb AABMEHHS CBAH HA TPYHT Ha
rnybuue z;,t'/.b, Ma (cm. n. 3.6);
¢ - rayBnna zabuBKu CcBal HMXKE AHA KOTIOBAaHE)
M - koshduuuent ycnoeuit paborn, pasreiii 0,95;

Cjnp - npenenbHAasl BENMYHHA MHTEHCHBHOCTH NA&BJEHHH
ceau Ha rpysar, lla;

6HP=Y‘HPP|‘\° (3)

13



3uect Wgp — KO2$OHUMEHT, YYHTHBAIWHA NPOCTPAHCTBEH-
nywo pa6ory csaii (cm.n,3.9);

Pn - pacuyeTHAs MHTEHCHBHOCTb NECCHBHOIO OT—
nopa rpyuara, [la {(cm.n.3,10).
3.6. UureHcusHocTe aapnenus csau Ha rpyur 6 ,Ila,

ounpepnenserca no dbopmyne

6 =Kzu(g) =Kgu(§)/a, (4)

5
E=OKLZ, oc=\/~l§é—',(5)

K - KOapPuUHMEHT NMpONOPUMOHANILHOCTH, H/M4, Benu-—
YHHY KOTOPOr'O IPH OTCYTCTBHM ONBITHLIX AAHHBIX
nonyckaeTcd NPUHMMATBL B 34BHCHMOCTH OT BMAA
rPpyHTa, OKPYXKAaIOUWero cpailo, M0 CNpaBOYHOMY
npuioxeduio 1,

2 - rny6uHa pacnoNoOXeHUs ceyeHus, OTCUMThIBAEMAH
OT OHA KOTNOBaHa, M;

W(E)~ nporubui cmau muxe aua KoTnosaua, M (cm.m.3.7);
byHKuna GeapasMepHON KOOPAMHATBI €

rne

B,J - coorsercreenno &unpnua NOJIKH ¥ MOMEHT HHEp-
Uuu cBaH, M, M ;
E - pacuernut moayno YNPYrOoCTH MaTepualna CBakx,
[Ma;
oL - xoadduuuenT pnepopMaumm, 1/m.
3.7. Mporubsl ceau Ww(g) , M, HaxonaT no dopmyne
w(g) = Cqfy (&) +Cofalg) + Caf3(8) + Cyfy (&), (6
5 io {5 .
rae g g €
= {-——+B8—— —gH —>— +
fule) = 1 51 oy 81 15,
5“ 15
fz(f‘:) :ﬁ—Z-BT + 27m - 2.7 12m+
E,?' '6'7 ecz E.” :-(7)
= + = - 5
Ts (&) TR T ) 38 1235 3813 ”;'a
3 E. g & g
g =— = H— — "4 914 —




g, =0l
Cy = f: 5':.)5! - fz (ﬁt)Bz
1= - B 2
 f(E)B - F(BY B,
C= B ]
o® M o® By }' (8)
Cy= e Cy=—T7¢ ",

Kb Ke !
By = C3f1|‘(5m\ *Cu Ty (§e)5

T

B, = c,fy (E) * Cyful€);

B = £)(8) fe(€) - M@ & ;

J
Qp - cymma pcex ropusouTanbubix cun £y , nefict-
BYiomuX H& CBARHYIO Kpenb Bbille AHA KOTNOBa-

na, H;

My - cymMma MOMEHTOB BCex cu/l, AGHCTBYOUWX Bhlie
lHA KOTNOBAHA, OTHOCHTE/IbHO CEYEeHH$ CBau C
koopauunartoit Z = 0, H.m.

Benuuuunr Qg u M, nonoxurenbun, ecnu HanpapneHu

COOTBETCTBEHHO BnpaBo M NO waconoh ctpenxe (puc. 2),
HucneuHoie 3HayeHuqa GYHKUHHA f‘i(ﬁ),fg(a),ﬁ(ﬁ), Ty (ﬁ)
¥ UX DepsBble, BTOpPbie i TpPeTbyM npoussoaHule, obolHayeH—
HLIE CooTReTCTBRHHO mTpuxaMH, Aann p cnpapoyunom npH-—

JIOXKEHUH 2,
3.8, llpoBepko#t npapuBHOCTH BHLIYUCAEGHHS KO3(PHHUHEH—

o &y , C, , C5 n C, fBNgeTCHA BLINOMHEHHE YCHO-
BUH B
e it
M“&"; [ﬁnu(ét\~u(€0+c5]=0, (9)
roe

W& =Cfy R ve,FE)* Caf5 (€0 + cufy (€,

(10)
W)= Cif €+ €, T E) Ty (By) + i T Ev).
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Puc. 2. K onpenennuio Benuuun Qo u Mg
a - saknanHoe kpenneHHe Ges aHkepoB (paccrpenos);
Qy=ZE =Eq; Mog=2ZEihi=~-Egh ; 6 - saxnanunoe

kpennenne c ankepamu (paccrpenamu); Qo=ZE{ =P ~E,,

Mg=ZELh{=PHih)-Eqh.

3.9. Kosa¢ppuunenr Mpp , YUHTHIBAOWHHE NPOCTPAHCTBEH—
Hyo pabory cpail, BbIYHC/geTCcd no ¢opmMmyne

8t3p- (2t p+ B-0)>

K =4 + ’ (11)
nP 12bt%,
roe & ~ HWHKPpHHaA CBau, M;
A - war c¢saf, M,

tnn— rnybuna, B mpegenax KoTOPOR IPYHT HaXOQHTCH
B npenenbHOM COCTOSHHHM, M; OonpenengeTcd B
3aBHCHMOCTH OT paCYeTHOR CXeMHbl,
3.10, MuTeHCHBHOCTL PACYETHOrO MACCHBHOrO OTHOpa

I'PyHTa onpepengeTcsi corilacio reopud Kynona no dopmy-
ne

Pn = Na(XZAn*2CV ALY, (12)
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roe 1N, - KoadgbpuuueHT ycnosuit pabor, npuHumaemslii
paBueiM O, 8;

T - ynenbHbIll BeC rpyunra, H/Ma; o

C - pacversoe cuenneuume rpyura, H/m~; ana no-
BEPXHOCTHOI'O CJIOg €ro MPHHHMAIT yMeHblla-
OIWMMCA OT NONHOK BENMHYHHLI HA rayGuue
1,0 M no Hyng y noBepxHOCTH rpyHTa;

an - KO2¢PHUHEHT NacCHBHOro oTnopa;
cos @,
= - * (13
"7 cost -V AT
cosd
3necs (.p — pacyeTHbLId YIroJll BHYTPEHHEro TpeHud rpysra,
rpag.
8 — Yrojl TpPeHHSd TI'PYHTa N0 CcBae, rpan,
Kak npasuno, npuHumMaoT = 0,

npg satom dopMyna
(13) ynpomwaercs u npunumaer BuA

An=tg?(Us%+ L), (14)

B cnyuaax, korma npessiwenue f\B YPOBHY TI'PYHTOBLIX
BO" Haa OAHOM KOT/OBaHa cocrabligser He 6onee 2 M U He
6onee rperu rnybuHbI KOT/10BaAHA, YI'ONl TPEHUS IpyHTaA N0
CTEeHKEe MNpu pacyere CBAWNHOR KpPENH C OAHMM SpPYCOM aHKe-
poe (paccrpenon) NPUHUMAETCsI PABHbBIM:

8=¢P/3 nppy  hg = 0;
B ’
8=¢/2 npx  hy = 0. (15)

3.11, HopMaTupHbie u pacueTHbie XapPaKTepPUHCTHKH TpPYH-
rTara (ynenbbi#i Bec, Yron BHYTPEHHETIO TpeHud, a Ongd
CBA3KHLIX IPYHTOB M cUenilenHe) cneayeT YCTA&HABIUBATE
NOo pel3yilbTaTaM HHKXEHEPHO-TECO/IONHYSCKHX HILICKAHHH C
Y4€TOM BO3MOXHbLIX HGMEHEHHH B INpPOUecce CTPOUTENbLCTBA
B TOM 4HC/I@ C yYeTOM CEe3O0HHBbIX KOoNebGaHu#l FNaxxHOCTH,

Pasuoponubie rpyutel, pasnuuanmuecq sHAYCHHAMH Kaj—
HOH M3 3THX Xapaxrepucruk He Gonee weMm na 20 %, no-
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nyckaercs paccMaTpHBaATh K&K OAHOPOAHBLIH TPYHT CO cpea-
HeBABELWEeHHbLIMH 3HAYEHUAMH XapaxkTepUCTHK:
)

Yoo = 22 % hy
cp hy !
__ZPihyi . (16)
(pcp'" S ha y
L
__2cihi
Ccp‘—' Zh b}
L
.
rae Y + Po ¥ C{ - 3HaueHuAa COOTBETCTBEHHO YAENbHO—

ro Beca, yrna BHYTPEeHHero rtpe-
HME ¥ clen/ieHus L -0 Cnos rpyH—-
ta tomuuHofi h L
3.12, TlpoyHocTh 3/1eMeHTOB KOHCTPYKUMM HA H3rub6 pac—
CHYUTLIBAETCH U3 YCNOBUd

M=RW, (17)
rne M -~ pacyeruniit usrubamowmuit mMomenr, Hem;
a
W - MOMEHT CONPOTUBNEHHS CeYEeHMs DIIeMEeHTa, M
R - pacuernoe conporusneune marepuana, H/m",

Marubawomme MOMEHTHl M NnepepeabiBAOUMe CHIbl, AelCT-
BY!OILIME HA CBAal0 HHXE AHA KOTIIOBAHA, HAXOASAT MO (OPMYy—
nam:

M=o W' =oET [cy57 16 +C,fy (8) +C, 13 tE)+ Cufils)]

i ut i ™ " 18
O =oCETU"=oCET [c,0)(8)+C,o 3 @) +o fale) ey £ (g)]’( )

a Bblllé AHA KOT/OBaHa — IO M3BECTHBIM MpAaBU/IAM CTPOH-
TeNbHO® MexaHHKH,

Pacuer npoyHOCTH 31&8MEHTOB KOHCTPYKHUHUU HA CXATHE
i pacTaXeHHe OCYIEeCTBIIAEeTCs 10 YC/IOBHIO

N< YRF, (19)
rne N - pacuernas uarpyska, H; )
¥ - pacuernas nnowmanb ceyenus anemMenTa, M ;
Y - koadpuUueHT npoaonbHOro uaruba,
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3.13., Pacyer cpaiiHoft xpenx no nepopmMaLHFM NpoH3—
BOAMTCA C lLeNnbio NMpOBepku YCSIOBHA

Amaxéanp, (20)

rae Amax -~ MAKCHManbHas BelHYHHA T'OPH3OHTAJNILHOTO
UNY BEepPTHKANKLHOr0 NepeMeleHus cBafiHoft
Kpeny, M, onpejelnseMas PaACYETOM;

Am; ~ [pefenbHOo AONYCTHMAA BEJIHYHHA IOPU3OH—
TANbHOr'0 HW/H BEPTUKANLHOIO NepeMelleHHs
cpalHO# kKpenu, M, ycraHaBnuBaemag zana-
HHEM Ha IDOEKTHPOBAHHE,

$opmynsl aAns onpeneneHuss D mayx A&HB NPH pPaccMoT-
peHHH KOHKDEeTHBbIX pPACYeTHBIX CXxeM cpaiHo# kpenmu,

3.14, CpaiflHaga kpenb KOTIOBAHOB MOXeT BbITb 3anpoeg-—
THPOBaH& B ABYX Bapuasrax:

fea y4yera 3aueMl/leHus CBaff HHXe [HA& KOTIOBaHa, KO-
rna dedopmMalHy 380€/MN&HHOI'O B I'PYHT HHXE OHA KOTROB&—
Ha KOHU& CBAH HEe OrpaHUuYUBAIIOTCH;

C y4eToM 3ameMnerHa cBa#, kKkorga rnybuHa ux sagen-—
KH HH)XXE NHA KOTAoBaHa aomxHa ObiTh Tako#, uyuTobbl yron
nopopora KoHua cBad Oblll paBeH HYMO,

3.15, Yuyer sameMiieHds cBall nospongeT CHH3UTHL Be/lU-
YHHY uarubaimero MoOMeHTa, AeRCTBYKOWEro Ha cBaw, u
YCHIIMA B paccTpe/lax MM a”Hkepax, ORHAKO, K&K NPaBHNO,
NPHBOOUT K YBeJHHeHHo rlNybuunl 3a6ubku (o6WERNH ANHHb)
cBafl, 4YTO MOxeT B psfle C/ly4yaeB YBeNHYHTh TPyaoeM-—
KOCTh COODPYXEHHH H CTOMMOCTBL Kpeny HAu NPHBECTH K
rnybune s3abuBku cpa#, HeNpHeMIeMOH NO HHXEHEepPHO-re-
O/IOTHYECKHM HJIH TEXHONOTHYEeCKHM Yycinosuam, [losTomy
palHCHaANbHOE NPOEKTHPOBAHHE KpPENH COCTOUT B CONOCTAaB-
NNeHWW BAPHMAHTOB KpenH A/ KOHKPETHbIX YCNOBHH CTpou-
Te/lbCTBA C yyeToM M 6e3 yyera zawmemMneHus U Bbuibopa
BapuaHra,

3.18. lMonue#t pacuer cpallHO# Kpenu KOT/IOBEHOB MeT—
POMONUTEHOB C Uenbio HASHAYEHHH €e ONTHMAallbHbIX napa-—
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MeTpoOB HAANEeXHT MNPOH3BOAMTb B TaKo# nocneaobarelb-
HOCTH:

onpefeneHne HaArpysok;

BhiYHCN€EHHEe AeHCTBYOUEro Ha CBaAfHYI0 KpeNb pacdeT=
HOI'O aKTHBHOr'O dap/leHHd rpPYHTAa;

npenpapuTe/lbHOe HA3HAUEHHE NOA/exAalWux pacyery na—
pameTrpos cBalHOft Kpenu — wara cpafi, ceyeHHs cBafl,
wiara aHKepoB HIH PaCCTpPeNoB, KOJHYeCcTBAa AHKepPOB HIIH
paccTpenoB H MX PACNONOXEeHHEe NO BhICOTe KOT/IOB&HA&,
ycunug B ankepax (paccrpenax);

onpenenenue ri/ySouHel 3abuBkH cBafl kak 6ea yuera,
TAK H C YJ4eTOM 3aleMllieHug cealt B rpyure;

pacyeT Ka}aoro H3 BAPHAHTOB CBaUHOHW KpenH no
YyCTOH4MBOCTH M NMPOYHOCTH MAaTEepHAalloB KOHCTPYKUHH;

KOPpPeKTHUPOBKA MNOANeXAallux pacyery napaMerpoB Mo
peaynbTaTaM npeablaywero NyHKTAa;

BbINO/IHEHWE WTEPALUHOHHLIX PACYETOB KaXOAOro mapuaH—
Ta NpH CKOPPEKTHPOBAHHBLIX PACYETHBIX NapaMeTpax;

BbI6OpP ONMTHMANBHOTO BaAPHAHTA;

pacyeTr cpallHON kpenu no nedpopMalyaM;

onpedeneHHe OONYCTHMOH riyGHHhR NepBOro gpyca pas-
paBorku 6ea ankepor (paccTpenos);

onpenel/ieyne AONYCTHMOH IayOHHBI IOCNEOYIOUHUX sSpy-
coB paspaboTKH KOTIOBAHA C O[AHHM MJIM HECKONbKHMH ps-
naMu aHkepor (paccrpenos).

4, HATPY3KW W BO3IEMKCTBUA

4,1, PacuerHble Harpyaku onpenengioT Kak nNpouaBene-—
HHe HOPMATHBHBLIX HAI'PY30K Ha KO9QPHUHEHT neperpyakwu,
KOTOpbI clleqayeT NMPUHAMATE B COOTBETCTBHH C [NAHHLIMH
Taén, 1.

KosppuuneHnTh neperpyakum aOnsg NpodyHx HArpy3OK, BO3-—
HHKAIHX B NOpollecce CTPOUTENbLCTBA, NPHHHMAIOT B CO-
OTBETCTBHH C TpebOBAHHAMH CTPOHTENBLHBLIX HOPM H Tpa-
BHIT 110 HAI'DY3KaM K BO3JeHCTBHAM,
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T a 6 nuua 1

No . Koadpuuuentu ne-
n/m Pégggxg’rusubxe Harpyasky ¥ Boanei perpyaki N
# nbH
i E&?&%“Syeé‘“bﬁ BeC crTpouTe BIX 1,2 (0,8)
2 I@peﬁ;r%iaxanbuoe nasiienne OT Beca 1,2 (0,9)
3 |[loprsoHTankHOe napneHHE IPyHTA 1,2 (0,7)
4 |TuapocTaTH4YecKoe pamlieHHE BOMbI 1,1 (0,9)
o) e 60 osa-
5 |Bee IPYSSnORESMIOrC. SE0R SO 1,1 (0,9)
B ionel, HHCTPYMEeHTa, MeNKOo—
ragcogop%/a BaHHE T 1,3 (0,7)
1 Hble r OT KpPAaHOB
aBT L IVE Req pYysKH paxos, 1,1 (1,0)

[l pumed anue Kosppuumenr neperpyskm cie-—
AyeT NPpHHHMATHL, YYHThIBAA BO3MOXMHOE OTKJIOHEHHE Harpy-

30K B HebnArolpUTHYIO CTOPOHY MpH pacCMAaTpHBAEMOM
npeaenbioOM COCTOSHNM,

4.2, HopMmaTupHbIe BpeMeHnuble BepPTHKaNbHbIE HATPY3KIl
Ha nNpuaMy OOpYyWeHHs C/IeAYEeT NPUHHMATD:

a) OT BeC& MATEPHANIOB M BOAMOXKHON OTCBLINKH CpPYyHTA -
B BUAe PABHOMEDHO pacnpefeneHHOfl HATPY3KH HHTEHCHBHO—
CTbIO, COOTBETCTBYWWE! npeanoaraeMhiM NPOeKTHbING OBb—
eMOM Marepnanoa H OTChINKH, HO ue menee 10 xl/n”
(1 rc/mM2 )i

6) Oor CTPOHTENBHOrOo OfOpYNOBAHUS, KPAHOB, KOMPOL
M TPAHCNOPTHLIX CpPeAcCTsB, NEPeMEeURWUXCH M0 penbcam
0 NacnopPTHbIM [AHHBIM, KaTanoram i cnpapoyHukam (c
yueToM sarpyxenus, Haunbornee uebnaronpuaTHOro alig pac-—
CYHTBLIBAEMO# KOHCTPYKUHHU);

B) oT aBTOTpaHcnopra (puc., 3), NpOXOASINErO MO AOpO~
re pacno/ioXKeHHOHR BAOAb KOTNOBAHA, — B BHAE MONOCOBOI
sarpyskn {uMpnHa nonocel 3 M ans Kaxooro pAna Maumu):

npu PACCTOAHHM MexAy KpaemM KOTIoBaHa ¥ OpOBKOH no-—
poru, pasHoM 2-3 M, u pece Maumun no 250 kH (25 rc)
Pa = 20 kH/ n2 (2 Tc/M2); 5 5

npu paccrossuu 1-2 M Pg = 30 kH/M~ (8 1c/mM7), a
NpH MeHbWEM paccToaHuu Pg = 40 KH/M2 (4 TC/MQ'),'
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HpM PACCTOSHHH MeXARY OOpPOrojif M KOTINOBaHOM Oonbiue
3 M DPa™ 10 KH/M2 (1 Tc/™M );

Qpy BECE MAaWHH A0 300 kH (30 tc) sHavenusa Py yBe-
nuanpanTcs B 1,2 pasa, npu pece no 450 xH (45rc) -
s 1,9 pasa u sece 600 xH (60 tc) - B 2,5 paaa.

0774

V/ 707 Mz

“f

Puc, 3. BepTuxanbHasa Harpyska Ha npuame obpyue-
HMS OT aBTOTPAHCHOPTA

4,3. Ecnu noBepxHOCTb I'pyHTa OrpPaHHY€HA NMNOCKOCThIO
H Ha Hefl pacnolloxeHa paBHOMepHO paclnpenellegHas Harpys-—
K& MHTeHCHBHOCTBIO (, , H/ m2 (puc., 4), 10 cuny Eo, H,
AKTUBHOI'O [aB/leHHsl HECBSA3HOro rpyHTa Ha CBafiHyi0o Kpelb
OT MOBEPXHOCTH rPYHTA OO0 rinybuusl Hy BBIYHCAAIOT [O

dbopmyne
2

T H 2
Eqa= & + =S 2]
o= TR e (21)
roe Alq - Ko3DPHUHEHT aKTHBHOrO naBieHHs TPYHTA
2
- cos
Aa= f . o)
(++\//§E”UP“ﬂ)SLn¢ )
cos p
3nece f3 - yron mexny N/IoCKOCThIO, OrpaHuuyuBawpliei no-

BepxHOCTh CPYHTA, M TrOpU30OHTANLBHOHK N/IOCKO—
CTBIO} NPaBUNO 3yakoB NOKAa3aHO Ha puc. 4
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Puc, 4, K onpefeneHuio axTHBHOIO NaBlieHHs HeCBA3-—

HOTO I'pyHTa HA CBAHHYIO Kpellb B Clydae, eCini nobep-—

XHOCTE IpyHTa OrpaHMyeHa MIOCKOCTLIO H Ha Hell paB-
HOMEDPHO paclipefeljieHa8 Harpysaka

Ipu ropusaoHTanbHON MOBEPXHOCTH CPYHTA (P = ()

nu=tgz(45——“g—). (23)

Cuna Eq aBnaerca pasnoneficTayiomed pnaplienuit, pac—
NpedeneHtuix N0 AUHEAHOMY saKOHY (cM. puc. 4) ¢ opau-
waron p, , H/M", B Bepxueii touxe 1

P,=9qA,, (24)
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2
u c opaunaro# P, , H/m", Ha rny6mne Hy or arto#t TOu-
K¥i

P2 =(¥Hx*q)Aq (25)

Cuna Eg npunoxeua ua paccrosuun h , M, or aHxHe-
ro Koula paccMaTpUBAEMOI'0 YYacTKa

h-te B9 * ¥H. (26)
3 'Zq + YHy
flpu q = O
2
H,
Eu'z 'XZHK j\.a.; pi:O, p{-XH“ﬂ.Q_ A h="5—"(27)

4.4. B cnyuaax, une oxpaueunwnix n.4.,3, cuny €5 axtup-
HOrO NaB/leHHs] HECBA3HOT'O TI'PYHTA HA CBAfHYIO Kpenb orpe-
nensoT kaxk HauBonbwee ua aHavewnit E , H, noncuuran-
HblX O dopmyne

Ev =0 tg(8y - ¢}, (28)

rae 0§y - cymMma papHogeHcTBYMOWHX Beca G rp mpeanonara-
emoit npuamel o6pywennas ABC{ u pacnonoxen-
HOK Ha ueit narpysku (puc, 5,a), H;
By - yron mMexay npennonaraeMofi NIoOCKoCThbio 06py-—
WeHHsd M TOPHU3OHTAJNIBHONE NIOCKOCThIO, Tpan.
3uauenne By, , KOTOPOMY cooTBeTcTByeT HaUBONb-~
wee asnayenue E{ , onpepenennoe no ¢opmyne (28), npu-
HHMaioT 3a yron B mexay nnockocteio o6pywenua u ropu-
SBOHTAa/IbHON NJIOCKOCTRIO.
Cuny £, , H, paccmarpupaoT xak cymmy cun Epp,
H, or Beca npuamb oBpywenunsa u Eq’, H, ot kKaxpoil us
HArpyaok Ha npuamMme O6pyuieHusd,

24



a) Y, X

.
AT B

%zé& A (? ) AN
]
A A P

Puc, 5. K onpenenenunio akTHBHOIO NA&BJIeHHA CBA3HOTO
IpyHTa Ha CralHyl0 Kpenb NpH NPOU3BONLHOM OYepPTAHHH
NOBEPXHOCTH T'PyHTa H PACNONIOXEHHH Ha He#l Harpyaku:
a - onpenenesne [ ; 6 -~ mocTpoeHHe SMIOPH AKTHBHOIO

naBneHud

Cuny Epp onpepenaiT no ¢opmyne

Erp=crrpt:9(e_(<?), (28)

npuuumMas, 410 Erp aBnaerca pasnonefcTeymomen papne-
HH#, 3MIOPA KOTOPBIX MMeeT BHA TpeyronbHuka (cm.puc,5, 6

C OpAMHATOH P, H/MQ, Ha rnybune He oT puesnod
IIOBEPXHOCTHU
2€.
Po= g, RO (30)
[

Paccrosanue hrp OT TOYKH NPHNOXEHHA 3TOR cynpl 10
HuxHero xosnua (Toyku A) paccMaTrpupaeMoro yygcerka
cBailHO# Kpenu BLIYMCAGIOT no ¢opmyne

hrpz—%’s" (31)
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Cuny Eq OT HAr'py3KH q, pacnooxeHHoOd Ha npuaMe
o6pyuwleHua u pacnpenenedHo#t no wupuHe 0., M, (cM.
puc. 5,6) onpepensior no bopmyne

Eq =qatg(B-¢). (32)

[Ipunnmaior, yto cuna E aBligeTcd papHoaelcrBYywOllef
napleHnsa, pPABHOMEPHO paclpefe/lleHHOrO MeXAY TOYKaMH
Ay u A, Ha nepeceyeHHH co CTeHKOH NpsiMpIX, NpPOBe-—
AEHBBLIX napaninenbHO cliegy NMAOCKOCTH OOpYyWEeHHsi OT HaYya—
Na W KOHLA& yyacTKa, B npeaenax KOTOporo aeficreByeT Ha—
rpyaka q, (cM,puc.5,6), Ecnn nnockocrs ofpywenns nepe-—
CeKaeT Y4YacTOK, HAa KOTOPOM pAacCIo/ioxeHa Harpyska q ,
TO 3a KOHell yyacTKa cllegyeT NpPHHUMATBL cl/len nepeceye—
HHS1 TJIOCKOCTH OOpyWeHuda C [OBEPXHOCTbIO TI'pyHTA.

Paccroauua or touku A po Towek Ay , A, ¥ TOYKH
NPHIAOXKEHUS CHIIbI Eq,, M, H OpAMHATEHI pW BLIYUCILIOT
no ¢popMynam:

q
hy=Het Ho + (2 - —-)g8;

hy = H o+ H, — (o - %)Lge; '

(33)
hquK+H0— I.t,ge',
Q

Po = )

Y algg N
raoe 9C = pacCCTOsHHE MexNY BHeWHEe§ CTOPOHOH Ce4YeHHs

CBau M OCbio nonocel Harpyaku (wupuroft A ), M;
}{0 — Pa3HOCTb OTMETOK YPOBHS MOBEPXHOCTH TpYyHTA

noA UeHTPOM MNOMAOCHI WHPHHOH Q. M TOukKoil B
(cM.puc.5, 6), M.
4,5, Ecnu noBepxHOCTH TPYyHTA OrpaHKYEHA NNOCKOCThIO
i Ha Heii PABHOMEPHO pacnpeneneHa HATPY3KA HHTEHCHB-
HOCTBIO Q , TO AKTHBHOE NAB/IGHHE HECBA3HOI'O I'PYHTA K3
HecKOoNbKHX Cloep B npeaenax kaxaoro (U -ro) cnos npu-
HHMAIOT UBMEHAOWHMCH NPAMONNHEHO OT NaB/eHus P Ha
yposue KPOBIM STOrO C/OR A0 NABMEHHA P, HA YPOBHE ero
nonowssl {puc. 6):
26



PL = (CL + Zchi*’ 'X:hz AR (I h"-“)la“;

(34)
PL= (Q, *7, h1+ 'th vt XL-ah i ’K'th)ﬁo-l'?

rae hL — TOonuHHa

Nai-

L —=I'o0 Ccnog rpyHTa C YN€llbHbIM BECOM
ZL H YrioM BHYTPEHHEr'O TpPEeHUd "Pi, s
KO3pPHUKEHT AKTHBHOr'O NABIEHUHA IPYHTa L-T0
cnos, omnpenelsemsit no gopmyne (22),

7
o
A =R
2 —:‘—3\% k
Q
5, %
3

N\ &
43)93 Y

S

Puc, 6. K onpenenenunio axTHBHOIO NABNeHHS TI'pyHTAa H3
HeCKOJIbKUX CJ/I0eB NMeCKa MU CyNeCH Ha CTEHKY OrpaxaeHHus

4.6, AkTHBlLOE napleHue CBI3HOTO rpyHra gonyckaercs
onpegdensiTh, Y4HTbIBay cuennediue rpyuara C nyrem
YMeHbleHnuss OpAHHaT 3MI0Pbl, MNOCTPOBHHOH KAK ANg He-
CBg3HOI'O rpyHTa& N0 yAeNnbHOMY Becy ¥ ¥ Yray BHYTpeH-~
HEro TpeHHd (g CBA3HOI'O I'PYyHTA,
Npd NNOCKOH NOBEPXHOCTH IPYHTA,
SOHTY non yrnom f3,

Ha pellH4yHHY, KoTopad
HaKJIOHeHHOHl K ropu-
onpenengeTcd BbipaXeHueM
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Pc""E%?‘(‘"E&EQﬁ')’ (35)

B npenenax ykacrka, na KOTOPOM BEe/IHYNHAE Py TNpPEeBbI~
waeT OpAMHATHI AKTHBHOr'O napliedHs, BLIYHCAEHHbLIE KaK
4/l HEeCBA3HOI'O TI'PYHTA, aKTHBHOE OAB/IeHHEe CBABHOIO

rpyHra He y4YHThIBawT. Broicora ywactka Ng Briuncasercs
no ¢opmyne

c A
_ Xa9 (l - cos.aﬁ) “9a
he = (38)
.

Ilpu ropusonransuofi nopepxnocts rpyurta ( f3 = 0) u
OTCYTCTBUM HA Hel Harpyasku ( q - 0) dopmyna (36) npu-
MEeT BHQO

2c

= . (37
he m )

Nocrpoenne smiopnl aKTHBHOr'O AABIEHHS ONHOPOOHOIO
CBA3HOIO I'DYHTA NOKA3AHO HA PHC. 1.

B cnywae pasyopoaHoro rpydHra YMeHBIIEHHE &KTHBHO—
O [naBileHHs 8a cuyeT clenfleHud clneayeT YYUTHIBATHL B
npenenax kKaxaooro cnod CBA3HOrO I'pyHTa, onpenelss Be—
u4uHy P, cornacHo cpopMyne(35) no XapaxkTepHCcTHKaM (P
H C cCoOoTBercTmylllero cnog.

Ipu ropusonranbHOl NMOBEPXHOCTH CBA3HOIO rPYHTA
( [3 = 0) popmyna (35) moxer BrITb NpeacTaBlieHa B BH-
ne

pc=23t9(45--2‘£) = 2¢cVA, (38)
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Pasuogesicrayio-
B0 mag Eg akrusHOro

OaBleHH{ CBA3HOIO
\ | 4§ CPYHTA HA MeTp

cBaifHOW Kpenu onpe-—
oengeTcsa Kaxk IMja0-—
uanb anlopLl gasne-
HHUA rpyHTAa,

Ma

AN
.

Z

HinRa

Puc, 7. K onpenenenuio aKTHB-—
HOTO [aBlIeHHd CBSA3HOIO I'pyHTa

5. PACYET CBAMHOH KPEIW, HE HMEIOIEN
PACCTPEJIOB (AHKEPOB)

5.1, Pacuer cpailno#t kpenu Gea aHKepoB HIH paccrTpe-
JIOB pEeKOMEeHAYeTCHd TNPOUBBOAKTDL!:

np¥ NpoOeKTHPOBaHMH HernyBOKHX KOTIOBAHOB, Koraa
craligag kpenb Oea paccrTpenoB HIIH axkepos obecneuura-
eT YCTOHYHBOCTB KOT/IOBAHA;

NpH HA3HAYEHHH BeNu4YuHbl AonycTuMoOH rnyOuHbl paapa-
Sorku rpyHrta rny6oKHx KOTIIOBAHOB OO CTAAMH YCTAHOBKH
nepepoOro gpyca paccTpelios,

Pacyetr cpafinofi xpenu c saknagHsiMH aneMeHTaMu €ea
ankepop (paccrpelloB) NpPOM3BOAMTCS B COOTBETCTBHHM C

pacyeTHOll cxemof, uaobpaxensHoll €a puc. 8. 29



5.2, I.pn pacuere
cBaltHOff kpenmn B CNYy-
yae Her/nyGOKHX KOT-

W NTOBAHOB OCHOBHbBIMH
\Ql napamerpamu, noa-
—— nexamudMu onpefe-
}* \ NeHUo, aBN4ITCH:
X \y \ rnybuna 3abubku
X AN \/f:g cBaft L, M;
' paccTogHye Mex-—
§§ \ ny cpasmu (war
‘ \ cean) &, m;
g; &/ ' ceyeHHs cpaifl u
t 3aKlNaaHpiXx 3NeMeH—
b TOB,
5.3. Pacuer craf~
Holt kpenu 6Ge3 au-
G G kepoe (paccTpenon)
t/3 1. o’ 1 peKoMeHAYeTCsd Bbi—
NMOJIHATE B TaKOH
Puc, 8. PacuerHas cxema caail- NOCNenoBaTeINbHOCTH
Ho# kpenu 6e3 aHKepOB (paCCTpe_ onpenenaercsd

1CB ) peficTreyomee Ha

cBafiHy0 Kpenb pac—
4yeTHOe AKTHBHOE NaBl/leHHe I'DYHTA B COOTBETCTBHHM C pe-—
KoMeHnauuaMu pasa. 4 ;

npeagBapuTeNnbHO HA3HAYAKTCH wWAar ceBall ¥ ee KOHCT—
pY KUK q;

onpepensercsa rnybuna sabupku ceaii;

npopepgeTrcd CedYeHHe CBhau;

NPpH 4Ype3MepHbIX 3AaNacax NPOYHOCTH HAH HeBbINOMAHe-
HUH YCNOBUd 1O MPOYHOCTH NPOHU3BOAMTCH KOPPEKTHPOBKA
napamMeTpoB H MNPOBEpPHAIOTCH pacyeThbl,

5.4, llpenpapurenbHioe HazHayeHue uwara csaﬁ £, M,
H MOMEeHTa CONPOTHB/eHHN ceyeHug csan W, M peko-
MenfyeTca NPOH3BOAHTL no GopMynam:
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P =t,+009;
W= (2+3 -%1—"

rae ¢ - jauGonbuwmil nponer saxnagHOro KpennaeHus, m;
M, - MomeHT BCex cun, OeAcCTBYOWHX BhIIE OHA KOT—
nopana, OTHOCHTE/IBHO Ce4YeHHs C KOOPAHHATON
Z =0, Hem (CM.pHC.Q,’a), onpenensgeMslii co-
rnacro n,3.7;

R - pacuerHoe conporuenenue MaTepHana ceau ua
nwaru6, Ma [12] |
R
3Pa

3neck 3% - TONMuUKHA ONOCKH uNK Bpyca sakKnamgHoOro kpemn-
neHusd, M, npuHuMaemag He Mexee 0,04 wm;

Ru_ — pacyeTHOe CONPOTHBIIEHHE OAPEBECHHbI HA HU3-
ru6, Ia [13] ;
p‘L ~ MakcuMalnbHaag OopaguHATA pPaACYETHOro akKTHBHO-

ro naenedus rpyura, lla (ans oaumoponHoro
rpyura P = P, ).

[lpy npenpapuTenbHOM Ha3HAYEHHH KOHCTPYKUHH CBau
cneayeT MMerb B BHAY, 4YTO, KakK npapuno, Haubonee ako-
HOMHYHOH OKA3bLIBAETCH KOHCTPYKUHS KpEeNH CO CBASAMHU K3
#aubonee MOWHBIX AW WHPOKONONOYHBIX ABYTABpPOB. Beru—
yuna b namenserca or 1,5 no 2,5 M,

5.5, I'nybuna zabubkxu ceafi . Huxxe gHa kKoTnomaHa
onpepengeTca NyTeM pelieHHq clleayolWero ypapHEHWs npu
1= L/S , nonygaemMoro ua ycnosus (2)

6 = mGgp . (41)

B cnyuae pewenus ypaBHesuua (41) meromom ncnbopa
HayanbHyo BenuyuHy raybuHel cabupxu cpail pekoMeHayeT-
¢a NpHHUMAaTB paBHO# rnybune xornoeana, Tt.e. U =H.

IMpr naxoxnenun t Benuuuner By u My onpenensior
cornacio m.3,7 u noagcraengior B dopMyns (8) co cBoumH
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sunakaMu. [nybuna tpnp ANa onpeneneHus koappuHUHE HTA
Knp no gopmyne (11) npuunmaercs papHOH 2/5 .

5.6, MNpu nattneunoi rnybuue sabusku Y npoeepsercs
ycnopue (2), BenuuuHbl 2 H tnp COOTBETCTBEHHO IPRHH~-
MawTca papHbiMH L .

Ecnu ycnopue (2) He BhImoiHAeTCH, TO peKOMeHAYyeTCHd
YBENUUYHTL UIMPHHY TMOJIKH CBau NyTeM, HaANpHMep, NpuMe-
HEHHs WHPOKOMOJIOYHLIX ABYTABPOB MJK YUWHMPEHHS NOIKH
HaBapHBaAHHEM [OONONHUTEINbHbIX MNMIACTHH,

5.7. llpoBepka NpPOYHOCTH CeUeHH g CBAM Ha HM3rub ocy-
mecrtpnsercy ua ycnosusa (17).

3uayeHue MakKcuMalbHOro uarubawuero MomMeHTa onpe-~
nenserca no dopmyne

M max ‘O(.zEU [Cif:(ﬁmux) +C, f‘g(amax)+ (42)
+ Csf\; (5max) +qu.:; (& mux)],

aneck Be/iMYMHA & ox HAXOAUTCH NyTeM pelleHus ypaBHe—
HU g

oV Emar) + 2 (dmas) + )
* 55 (Emax) * Cufly (Emax) = 0.

3.8, Onpenenenne ponycrtuMo#i riaybuHbl nepsoil saxod~
KH C KOHCONbHBIMH CB&aMH NpPH I'Ny6OKOM KOT/IIOBAHE IpH
3anaHHbLIX lIATe, CeuYeHHM cBau M rinybuue sabubku (obwmelt
ANMHEe CcBaW) PeKOMEHAYEeTCs NPOH3BOAHTE METONOM noaBo-
pa B Taxolfi nocnenoBaTenbHOCTH:

a) npenpapsTenhbHO HAsHAYaeTca ryBHHA KOTHNOBaHA&
Hy . B cnyusae, ecnu nopepxHOCTb rpyHTa orpaHy4eHa
NIOCKOCTbhIO M NO Hel paBHOMEpPHO pachnpenelfiesa Harpyska
MHTEHCHBHOCTBIO (, , raybusa 3axoakun onpepengeTcs HO

popmyne (44), B ocranbHbIx cnyyagx NPpHHUMAaeTCHd
H“ = 415 M,

= Pa. = 9 MAq

H
" ¥ Ag

> (44)
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rae pPg - MAaKCHMA/bHAA OPAMHATA PACYETHOrO AKTHBHO-
ro pasneuus rpyura, [la (ana onsopoanoro
CpyHTA pa = Pz );
(¥B — HMHTEHCHBHOCTL pasHOMEPHO pacripeaeneyHoi
Ha NOBEpPXHOCTH rpyHTa HArpysaku, H/ M<;

Ny -~ KoadduuUMeHT neperpyaku, NpHHHMAGMBIR MO
Tabn, 1.

48:R

Pea =3t -05%) (45)

rae 89 ~ TONWHUHA NOCKM 38KNAAHOrO KPEenineHus, M;
Ry - pacuerHoe conpoTuBneHHEe ApPEBECHHbl HA W3-
ru6, [Ta [138] ;
B - WHPHHA NONKH CBaH, M;
6) npPOHSBOAKHTCH [POBEPKA MPOYHOCTH Cede[iHa CBaM
cornacuo 1.8.7, I'nybuna aabubku cpaft U npu onpeneneuunn

koadgpuumenros C,; , Cos Cs u C,4 npuunMaeTcs pas-—
HOH
rne L~ nonnas anusa csau, M;

B) no peayabrataM pacyeTa HA NPOYHOCTL riySHua
sornosana H, koppexkrupyercs.

5.9, Cpaiinaa kpenb no gepopmMallugM pacCUYHTbIBAETCH
3 ycnoeust (20),

lopusouTranbHble nepeMmeieHns cBailHOH kpenu (nporubo

cBau) Bpille AHA KoTnopaua A , M, BBIUHCIHIOTCS no gpop~
Myne
'

O=ug+Hetguy + Ay, (47)
rape ) ! .

Ll.o"—‘Ci, \L°=C2/(x', (48)

!
Wy, Wy — COOTBETCTBEHHO FOPH3OHTANBHOE nepeme-—

wenve u nporunb ceam B YPOBHE OHA KOT—
noeaHa, M;
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4, - nporu6 ceau, onpeagengeMpll Kax Ong KOoH-
conbuoll Ganku, 3apenaHHoft HA YpOBHEe
OHa KOTIIOBAHA, OT HOPMATHBHLIX Harpy-
30K BblIlIE [HA KOT/IOBAHA;

Ci, Cp - KosdouuuenTs, onpepensemMmsie N0 popMy-
nam (8) or HOpMaTHBHLIX HATDY30K NpH
paHee ycraHoBnedHOl rnybuHe sabubKu

v
X - koaddumuueHT nedopmMaliun, onpeaensgeMbil
no dopmyne (5), M,
5.10. Ilpumep pacuera cBaiinoit Kpenn 6ea aHKepoB
(paccTpernop) npuBeneH B CNPABOYHOM NPHIIOXKEHHH 3,

6. PACYET CBAHWHOKH KPENUW C OOHUM APYCOM
AHKEPOB (PACCTPE/NIOB) BE3 YYETA
3ALEMJIIEHUA CBAHU

8.1, PacueT xpenum c oaHuM gpycoMm aHKepop (paccrpe-
nos) 6Gea ydera salleMiIeHMd CBaft B 'PyHTE peKOMeHayeT—
Csl NPOM3BOOUTL B COOTBETCTBHM CO CXeMAaMM, TNpHBeOeH—
HbiMH Ha puc. 9,

6.2, OcHOBHBPIMH napaMeTpamu, NOANEXAaUWMMH omnpernene-
HKIO, SIBISIOTCH?

rny6buna sabusgm-ceai b, wM;

paccToaHne MexIy cBagMu M aHkepamu (paccrpenamn),
M,

ceuenns cpait, ankepos (paccrpenos) u nogcoe kKpemn-
nendsa;

BbHICOTA PACIONOXEHUS Mogca Haa OHOM KOT/AOBAaHAa,

6,3. Pacuer cBaiiHO# Kpenu C OOAHHM PYCOM AaHKepoB
(pacctpenob) Gea 3ameMieHys cBait B IpPyHTe PeKOMEHAY-
eTCsl BLINONHATL B TAKOH NOCNENOBATENBLHOCTH!:

a)onpenenseTcsa OeHcTaywulee HA cBaliHYio Kpenk pac-
yeTHOEe aKTUBHOE [aB/IeHHEe I'PYyHTE;

6) upenpapuTeNbRO HA3HadawTcs war cpaii & MO—
MeHT conpoTuBleHHa cBayn W , nasneune P upa nosc kKpern-
neuds u rny6uua nonoxenus nosca hg;

B) onpenensercs rnybuna sabuBxkm ceail;
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Puyc. 9. PacueTHble cxembl CBamHO} Kpenln C 3akialHbIMHK 3JeMeHTaMu 6e3 3aweM-~

newng ceali B CpyHTe MpH OAHOM €pyce aHKepos (paccTpenos):
a.’

-~ COOTBRTCTRBEHHO B CBHUAJ3HLY

n

TOCRY2HLIY

rpyHTax



r) npopepsercsg NPOYMHOCTbL CeYEHMS CBaH Ha H3rub,
nonBupaeTca ceueune ankepor (paccrpenos), nogca kpen-
neuns;

n) npouepoadTCs pacueT nepopmaluit cBalHOH Kpenwu.
6.4, OpauHaTsl pacyeTHOro AKTHBHOrO OAaBIEHUS He-
CBA3HOI'O TpPYHTa C YYETOM NepepacnpenefieHus NABINEHHH

N0 BbLICOTE CTEHKH ONpenensioTcd:

A. [Ona onuopoanwix rpyuros (puc. 10,a):

a) Ha YpoBrHe Bepxa 'pl M gHa P, KOT/OBaHa B cClly4ase,
Korga noBepxHOCTb I'RPYHTaA OorpaHuyeHa IINOCKOCTBIO H HAa
neili papHOMEpHO pacnpeneneHa HArpyska HHTEHCHBHOCTHIO

no ¢opmynam (24) u (25), B ocTanbHmXx clyyasx -
no ¢opmyne (30);

6) na yposue pacctpenios (aHkepos) B Touke K 1o ¢pop=
Myne

P, = (_pf - n,XhK)co_-, (49)

a

H..
B) Ha Bmc0Te-—J&§ﬁh50T OoHa KOT/oBaHa B TOdKe M

no ¢opmyile

H h 1
Pn =(Di+pz)""—jﬂ"' - (pi+pk)_—L - ;(Px+p2) R (50)

K K }ix" X

rne N — KoapPUUHEHT neperpya3kd, HPUHUMAEMbId 10
rabn, 1;
Cq - KoadpuUHEHT BOKOBOI'O gAaB/IeHHsl 'PyHTAa, onpe-—
pgengeMpiii Bblpa)K€HHEeM

3aeck JLG_— Koa ppHLUHEHT AKTHBHOI'O OAaB/leHus IpPyHTA,
Boiyucnsierca no dpopmyne (22) B ciyuae,
Korga [OBepPXHOCTb I'PYHTAa OrpaHu4YeHa N/oc—
KOCTbLIO H H&8 Heil paBHOMepPHO pacnpeaeleHa
HArPYy3K8 HWHTEHCHBHOCTBIO Q , B OCTalbHBIX
ciysaqgx no ¢opmyne
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Puc. 10. Dmiopel akTHBHOT'O AA&BIIeHHS HECBR3HOTO I'PYHTA C y4eTOM paclpeleleHus
AaBJIeHHS NO BLICOTE CTEHKH:

a, 6 - COOTBETCTBEHHO OHNHOPOAHOIO M HEONHOPOAHOI'O I'DyHTA (H3MeHeHHe NAaBNEeHEK

rpyHTa MeXAy XapaxkTepHbIMM ToYkaMy 1, K, M, 2 ¥ rpaMEllaME ClIOoeB I'PyHTa8 AONyC-
KaeTCs NpPHHHMATH 11O [IHHEBROMY 38KOHY)



Aa= (8 - ¢); (52)

R, - xoad¢uumeHT, onpenengembift no ratén, 2
Ta6nwuna 2
hy/Hx 0,15 | 0,20 0, 25 0,30 0,35
R 0,1 0,2 0,3 0,4 0,8

b. Ona neonnoponubix rpyuros (cm.puc.lQ, 6);

a) Ha yposne Bepxa D, H OHa P, KOTIOBAHa No $Hop-
mynam (34):

6) una rpassue l-ro u 2-ro cnoep no $popmynam:

Cq, - A
Pa= (g2 Tihi)(Aa s S0 &h)‘]

(53)
Ca;— A
= (qg* Xihﬂ(ﬁu{_‘;;*ﬂ" 1)

B) HA YpOBHE AHKepOB (paccrpenos) B Touke K no bop-
MY lle

r) ma rpasuuue 2-ro y 3-ro cioes no dbopmMmynam:

P Qe B e i h.)‘“" ][R s en |

0,5(Hx-hy

Lo

e = |

n) na suicote 0,5 ( Hy — hy ) or aua KOTNOBaHa
B To4Yke M no $opmyne

pn-_—[(“Jf'Xihi+?zhz+35(gq—53]ﬂ,ushu; (58)
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e) na rpannite 3-ro ¥ 4-ro cnoes no dbopMynam:
q

{ - K
P, =[qb+ Zih‘*-x,_hz*-xghg E\q.* M(H5‘Hﬂ 7‘-0.5 '

b (57)

1~ Ka
p".—'.. [qb-i’a,‘h‘_*"xzhz'f‘xth[\"\oﬁ' 0,5(Hr" hn}(gs_ lﬂq) R-Q_*J y

~J
rae hi - Tomuuua, M, U =ro Cfos IPYHTA C yOeNbHbIM

BecoMm i H YyrnoM BHYTPEHHErO Tpewug @ ;
Jk&Lﬂ KO3 pULUHMEHT AKTHBHOIO HABJIEHHHA I'RPYHra L -ro
cnog, onpeaensembpli no BhipaxeHnio (52);
Coy - koappruneHT GOKOBOro maBNeHusi M'PYHTA L-Io
cnos, KOTOPLI# BhiuMcAseTcs no hopmyne (51);
Ko - KoathdnUMEeHT YM@HbUWIEeHHWd OABIEHUS IDYHTA B ce-—
peauxe nponera B peaynbrare nporuba ceai.,
3Hauenne koahpulUMEHTA WK, OnpenengeTcs K3 ycnobuda
PaBEHCTBA PABHOOEHCTBYWIUHX AKTHBHOT'O-aBleHna Bea yye-
TA ¥ C Y4Ye€TOM hnepepacnpenelleHud N&BJIEHHHA NO BbLICOTE
CTEHKH,

OpaouHaTbl aKTUBHOL'O AAB/EHHH HECBABHOrO rpyhTa Gea
ydeTa nepepacnpepereHud AaplleHUd MO BLICOTE CTEHKH B
XapaKTepHbiX To4ykax l, M , K , 2 M HaA rpaHullax croes
rpysra onpepensiorca no gpopmynam (34),

6.5. OpnuHaTel pacueTHOro AKTHBHOIO OABNEHHS CBQ3HO—
'O PpyHTa C Y4Ye€TOM RnepepacrnpefefeHus QaB/I€HHS NO BblCO-
Te crenku (puc, 11) omnpeasensiorcd:

&) HA YpPOBHe pepxa W OHA KOTIOBAHA COPNACHO m4.6;

6) Ba rnybune J%L OT Bepxa KOTIOBaHAa o ¢opMmyne

p{=plc+p{K1 (58)

rne p‘c — OpaMHaTa pacyeTHOro AKTHBHOIO napfieHus IPYH—
Ta Ha Tom e rinybiuHe, KOoTopas HaxoaHTCs CO—
rnacso n.4.6;
pix —~ OpaHHaTa OTNOpa CBA3HONO IPYHTA, BO3HHKAaIO-
HIero OT HaxKMa KOHCOMbHOR yacTu cBad Ha
PPYHT, kOoTOopasi BbIYHCNAETCd no ¢popmyne
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Y Anh
plnz__‘_a_u, (59)

rae Ny - xo03(pPHLUHMEHT Neperpy3KH, NpPUHHMAEeMbIll No
Tabn, 1
A - koadpuUUHEHT OTNOpa rpyHTa, koTopwHii omnpen
naercsa cornacuo n3.1Q,

A
S

777777777 707007777

NN
N

Puc. 11, Oniopa naB/ieHHd CBA3HOIO IPyHTA C yieTOM M-
pepacrnpeneleHus MNapjleHusd II0 BBICOTe CTEHKH!

8,6. llar cpau 8 « M, H MOMEHT CONpPOTHBNEHHS W,
Ma' ceyeHHd CBAHM HA3HAvyaoTCa no dopmynam:
=0 +009;
(80)
M
W= — ,
R
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rane 0§y - Haubonbwkl#t Oponer 3AKNEAHOTNO KpenneHds, M;
Haxoaurcsa no ¢opmyne (40} ¢ yuerom n.5.4;

M - makcumanbebl uerubawownit Moment, H'M , nefi~-
CTBYIOUﬂH HAa CBAIKO Bbhille AOHAa KOoTnopaua, onpe-—
aengemMmslft 1Mo H3BECTHBIM npapurniamMm CTpouTenbk—
HOH Me@xaHHKH,

Fny6uny nonoxenus noaca hy cneayer naamauare us
KOHCTDYKTHBHbLIX coobpaxenud, pacnonaras ero, kKak npa-
BUNO, B8O KOHCTPYkUuMed Bo uabexaHne nepekpenieHua B
npouecce coopyxeuus koucrpykuui#t, [1pu pacuerax nonoxe-—
HME 1nofca MOxkeT OblITh H3MEHEHO HCXONs Ha XapakTepa
pa6oTel cBawu,

8,7, Tny6uny satupkn cea#t ¥ wuxe nua kornomaua
onpenensioT nyreM peuenus ypahemus (61) mpu z =1,
nonyyesnoro ua ycpopus (2)

6=m6np. (81)

Mpu uaxoxnennu U Benuuuun 0-0 H Mo onpefengioT
cornacuo n,3,7 u nogcraBnsmoT B popmynsl (8) co cBoumy
anaxamu, I'ny6una bap ana onpenenenus xosopgpuuueHTa
Koo no dopmyne (11) npraamaerca pasrost U .

g.B. [lpn HaBigpeHHO# rny6une sabubku b nposepsior
ycnosue (2), menuuunsl Z t’np [IPHHHMAIT COOTBETCT—
BEHHO paBHbBIMYU .

Ecnu ycnoeue (52) HE BbLINONHAeTCH, pPeKOMEeHAYeTcda
YBENHYHTL WHPHHY YIONKH CBAH,

6.9, Ilposepxy npoyHocTH ceyeHuss cBau Ha HArub ocy-
WwecTBAk4I0T cornacHo m.Jd,15,

3a MakcuManbHbIX H3rubawwuii MOMEHT NMPUHUMAKT HaH-—
Gonbuwg# narubamowuit MOMEHT M3 fAeHCTBYICIIMX B CBae HA
ABYX Y4YacTkKax - BhIlUe MM HHXE AHa KOTNOBAaHA,

Haubonbwuit uarubamomuii MOMEHT Bbille AHA KOT/IOBAHA
onpeae g T N0 HUABECTHLIM NDABHIIAM CTPOMTENbLHON Mexa-—
HH KH,

Haunbonbwu# usrubaiominil MOMEHT HHXE NH& KOTNAOBAaHA
onpenengwT no dgopmyne
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Mmzo;z'ESE:,f;‘(ﬁm,)w,f;‘(ﬁm,)+c, 3 (Bma)*Cfmal](62)

rae & .., HAXOLAT NyTeM peuleHHs ypaBHeHHsH

1l [ i L] (63)
Cifi I&max)+czfz (gnm)"'caf; (EIMCLA v C‘l r“ (ﬁ mﬂ.X) = 0 .

6.10, B cnyuyaax nHepocTaToynofi NPOYHOCTH ceafi Lele-
COOCPA3HO H3IMEHHTDH MO/O)KEeHME NOjCa MO BHLICOTE MIN yBe—
NHYUTL PAYOKHHY NOrpPYKeHMs cBall B I'PYHT C TeM, 4TOGh
aa cyer ofecneyennsg samwemileHds csait B rpvMTe, Korna
Yro/l noBOPOTA HHXHEroO KOHLUA cBali NPMHMMAETCH pABMBIM
HYMIO, CHH3HTb Be/M4YHHbL H3rH6AIOWHMX MOMEHTOB B €€ NO—
nepeqdHblX CEYOHHSIX.

8.11, Ycunne » anxkepe unm paccrpene RP,H , Ao-
nyckaeTcss NPpHHHMATL PABHBIM

PRAT

Rp=1,1P (84)

raoe P - naBnexHde cBau Ha nosac Kpennemua, H;
Zﬂ, zn ~ PACCTOSHHS MEXOy paccTpenaMi H/IH aHKepPaMH
COOTBETCTBEHHO cl/leBa H Chnpasa, M,
8.12, Pacyer nedopmanuii cealinoit xpenm cnenyer npo-—
usBoOonThL u3 ycnopusa (20).
[lporubel csaii B yposue gua kornosana Ly , M, onpe-—
[eNglT H3 YCHOBHj

“‘LD =c‘, (65)

roe C; - kospbuumenr, onpenensempii no dopmynam (8)
npu HafneHsod rnybGune zabupku cBai v or
HOPMATHUBHLIX HATPY30K,

6.13. iIlpuMep pacuera cBaliHOf Kpenu C OQHHM SPYCOM

auxkepos {paccrpenos) 6ea ywyera samemi/leHHd CBaif B

rpyuTe gad B CIpPaBOYHOM MpHNoxeHHu 4.
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7. PACYET CBAHHOHN KPEIIH C OOHUM APYOOM
AHKEPOB (PACCTPENOB) C YYETOM
JAUHIEMAEHWUA CBAW

7.1, Pacuer crafinoll xpend C 3aKNAAHLIMH 3eMeHTa~
MM H 3auleMJ/ieHHeM csafl B IPYHTE NPOH3BOAHUTCH B COOT—
BeTCTBHH CO CXeMaMH, H30OpaxeRHbIMH Ha puc, 12,

7.2, llpu pacuere Kpenn C Y4eTOM 3AalIeMJIEHHA CBail
B rpydre OCHOBHBIE napaMeTpsbl, noagnexauwue onpeuenemno,
Te xe, 4TO M npu pacuerax 6e3s ydera zauwemiiedus, T.e,
P,t, L, W, hy.

7.3, Pacyer cBaiHOH Kpenu BLINOJHSETCH B TakKO# no-
cnenoBaTenbHOCTHU!

a) onpenengercs pacueTHOE AKTHBHOE fnAB/IeHME TpyH-—
Ta aganoruysHo nmn. 8.,4-6.5;
6) npenBapuTeNbHO HA3HAYARTCS lUAT CcBal

=20, +0,09, (66)

rae Bi ~ Haubonbwuit nponeTr sakNagHOro KpemnneHdd, M,
BbhiuHClseMbit no dopmyne (40);

B) HABHAYAETCH CEYeHHEe cBau;

r) onpenengiorca rnybuua s3abupku cepaf U n paBnenue
CTeHKH H& nosic Kpenleuus P ;

A) pacCCHHTLIBAETCH NPO4HOCTE CEYeHHs cpaf, aHKepoBn
(paccrpenos) cornacuo n.B8,.11;

e) Npou3BOAHTCH pacuer pedpopmaluh cBahHOH Kpenu,

T.4. Tlpu pacuere cpafivoft Kpenu C sanemMieHnemM cpafl
B IrpyHTre npnr salaHHbLiX (uaauaqeuum;{) wmare H ceyeHiil
ceail rnybuna s3a0uBKH W naBfeHHE CTEHKH Ha NOgC Kpel-
nenHq HAXOAAT NYTEeM COBMECTHOIO pPEeUEeHHq YPaBHEHWH;

G=mGpyp, (67)
w,=0. (68)
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Puc. 12, Pacuersble cxeMb cBafHON XKpelH C 3a4KN&OAHRIME 3JIeMEHTAMH H 38MeM-
IeHueM CBafl NpPH ONHOM fpyCe aHkepos (paccTperos):
a,6 -~ COOTBETCTBEHHO B CBS3EHX M HECBS3HHX I'pDyHTax



Benuuuusl & y 6np onpenenslOT npu Z= t co—
riaacdo n,3.5. ny6uua t’n‘p Ans BbIYHCNeHyq Kosq)guune;na
Knp 1o dopmyne (11) npunuMaercs pasuof v .

[loBopor ceyenus ceaum B 3a0€nKe waxopar f10 dbopmyne

We=[e My (B + e, M (B0 + CafsEd ey g ] /o, (s9)

roe Cy C. C n Cy - Te XK€ KospPHUHEHTLI, YTO
3
U APpU peweHuu yparBHEeHUSR
(8).

7.5, llpu Hatinenubix rnybune 3abusku t u napieHuH
CTEeHKM HA NOosic kpenneHus P npoeepgercs ycnosue (2),
BeJIMUYUHbI Z | t'np NpHHHMAIOT PaBHLIMU 1, .

B cnyyae uesninonueuns ycnosus (2) pekomeunyerca
YBEMIHYUTb CeuyeHue cBaii UHNH YMEHBUWHTbL PACCTOSIHHE MeX-—
Ay HUMHA,

7.6, Pacuer no nepopmauusiM CBailHO# kpenu BblWIE AHA
KOT/IOBaHA clieayer npoussoauTh M3 ycnosua (20), pac—
CMATPHBAasd CBa xak 6Gallky, 3arpyxeHuyio paHee onpene-
NeHHbIMH HATPY3KaMH, NpPH 3TOM Nporubni ceafi #Ha ypoBHE
AHA KOT/IOBAaHA& paccuyuTbiBawT no ¢popmyne (65) npumeun-—
TeNbHO K paccMaTpuBaeMoOMy Clyuaio,

8, PACHET CBAMHOM KPEIK C HECKO/bKUMH
APYCAMY AHKEPOB (PACCTPE/NOB)

8.1 . Pacyer cBaiiHOil Kpenu C HECKONLKUMH sipycamu
aukepob (paccTpenop) npouasoasT cornacHo TpeBosanuaM
pasnenoB 3, 5, 6 u 7 nacrtoamux Mertoguyeckux pexomeH—
pauuii; NONYyCKaAeTCs TakKxe MONb30BaThCH METOMMKAMH, U3—
noxensmiMu B 127,

8.2. Pacuernaa cxema cBaliHOll Kpenu C HECKONbKHMHU
apycamu ankepos (paccrpenos) usobpaxena ua puc, 13.

8.3. AKTUBHOE napileHHe Trpyura onpeaessieTcss No Teo-
pun KynoHa ¢ y4eTOM peaxluu rpysTd, BO3HHKawmEi OT
naprieHug Ha rpyar yuwacTKa CTeHKH, pacnollOxXeHHOro BbLl—
we ankepos unu paccrtpenos (cm.puc.13).
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Puc. 13. PacueT'sle CcxeMbl CBAWHON Kpenu  3akialxdbIM¥ 3NeMeHTaMHK IIpH ABYX
unn Gonee spycax amkepos (paccTpenoe):
a,6 — COOTBETCTBEHHO B CBSI3EBIX H H2CEBY3HBIX TI'DYHTEX



OpuuHaTa aKTHBHOI'O fOapl/leHHs CPYHTA HA PacCcTOsiHunp
hyg ot Bepxa xotnopana onpepenaercs no $opmyne (58),
2 8.4, MunumMmanbuaa rnybuna 3a6uBKM CBail B cnyyae
pacllonoxeHnd ankKepos (paccTpenop) Boille OHA KOTNOBA-
Ha HAXOQUTCH NYTEeM pelweHUuda YPaBHEHHH

G =mBnp>

(70
Mmox S RW )

npy Z = t . Peaxuuu PL ONpeaenguwTCa HCXoaa H3
npeanonoxenus, 4TO cBas AePOPMHPYETCS Kak MHOIOMNpoO-—
nernag HepaspeaHasa HBanka, TNpPH 3TOM peaklus HUXKHEH
onopbl MPHHEMAETCs PaBHON Hecywe# crnocobHocTu aumkepy
(paccTpena), ycTaHaBnnBaeMOro Ha 3TOM ypoBHe.

9, MPEONTOXKEHHA MO COBEPUWEHCTBOBAHUIO
CBAUHON KPEIU KOTJ/IOBAHOR
METPOIIO/IIMTEHOB

8.1. B kayecTBe OCHOBHBIX HANPABIEHHI COBEPIIEHCTBU—
BaHU§ CBANHON Kpenu KOT/NOBAHOB METPONOJIHTEHOB pPeKo-
MeH/lyeTc4d:

IpoBeNeHHe MHOMOBAPHAHTHBLIX PaCcCYeTOB NPU NPOEKTUPO-
BaAHUU C Hcnonb3o0BaHHeM I BM ¢ uensio nonvyeuus ontu—
MallbHO# KOHCTPYKUHH Kpenu;

TPHMEHEeHHEe KOHCTPYKUHHA BPeMEeHHOl kpenu, koropast
HCNoNb3yeTcsd B Aal/ibHejilueM KakK 3JeMeHT NnocToaHHO# Kpe-
Nny¥ MeTPpONOJIUTEHOB: CTeHa B rpyHTe, )eneszobeTOHHbIS
Cpay, TPYHTOBbI® aHKepb!, NpeOHal3Ha4dYeHHbIe [O7g [O0GCTOSH~—
HOK Xpenwu;

npuMeHeHue B6ypoBbix (6ypoHabHBHBIX HAH 6ypoonycxﬂmx)
csait B pexoMenayemwix ycnosusax (cMm.paan.l) c uensio
cuvxceldnd wymMa u pubpatnu, nopbilwenusa UALEKHOCTH,
npegoTspalleHds BblBanon, CHHXeHUa aehopmailluit NoBepxHO—
crH, A Taxxe obecnedenuy coxpaHHOCTHM 3AAaHMIT B COOPY-
K eHudt, sHaxonsumMxca BOIKU3H KOTHOBAHO,
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NpiMEeHeHHEe HAKNOHHLIX CBAHl B3aMeH BCPTHKANLHbIX,
UTO CYuieCTBEHHO CHHXAEeT MeTallloeMKOCTb H CTOHMOCTh
Kpenu;

MCNnoO/NbL30OBAHHE [lg M3TOTOBIEHUWN CBafl, KAK NP4ABHUNO,
ﬂB)’TaBpOB GOllbLuOI‘O CeyeHHud (B TOM YHYHCl/I€ WHPOKOMNOIOoY—
HbIX), a Takxe npyuMeieHte B Kayecrpe pacctpenop TpyOb
Sonbuioro aMamerpa, 4TO CHHXKAET PACXOA METANAa M CTO
MMOCTL KPeNMH M nosbuliuiaeT NPOU3BOAHTENBHOCTh pabor npu
€e ycTrTaHoBKe,

NpuMeHeHne B3amMeH AEepPeBaHHON 3aTaXKH TOpPKpera, Ha-—
6pmar*—6e'roua (B TOM YHC/I€ 3AaHKEePEeHHblIX B rpyHT). CHH
TETHYECKHX HeTKaumx martepuanos rtuna “Buanm”, “[dop-
HUT" ¥ Ap., HHBEHTAPHLIX XeNneaobeTOHHbIX NaHelel, HH-
BEHTapHbIX MeTanluyecKkUx IMUTOB, B TOM YUC/e UHUTOB-
nHaepoB, H T.d.;

NPUMEHEHHE TI'PYHTOBbIX AHKEPOB B3AMEH pacCcCcTpenos,
YTO NO3BONAET CHHUBHTL TPYAOEMKOCTB H CTOHMOCTbL KpEerHu,
4 TaKx)e OTKPbIBAET BO3MOXHOCTH [O/Ig HCINONb3OBAHUA HO—
BO# TEexHOJiOrMM CTpPOKTENBLCTBA, Ta&K KaK MNPOCTPAHCTBO
BHYTPH KOT/IOBAHA HE 3a4rpOMOXAEHO paccTpeliaMyu;

HCNONb30BAHUE MOHONHTHOI'O HNKM COHOPHO-MOHONUTHOIO
feTrona OCHOBAHMA B KayeCTBE MNJIHTbI—PACHOPKH, B peayib—
TATE 4Hero CYWeCTBEHHO COKpaWAKTCcH AlMHA CBail W KONH-
YeCTBO PSINOB pacCcTpenos;

co3dpauue u nprMeHneHne ansg YCTAHOBKH U U3BIEeYeHUd
CBaili BLICOKONPOH3BOAKTE/bBHMX MAIUMH H MEXAHU3MOB.

9.2. Ilpn npoexTupOBaHMM CBAHHOA KPenu KOT/IOBAHOB
pexoMennyercd npobeneHue MHOI'OBAPHAHTHLIX PACYETOB
NPeuMMYIEeCTBEHHO C ucnonbaopanuem IBM,. lUensbiw npope-
AeHHs TaKHX PACYETOB §RNAgeTCHd BLIGOP nNapaMeTpoB Kpelu
Bnuakux K onrvManbHbiM, AHANH3 CyWECTBYWWEl NPAaKTHKR
NPOeKTHPGBAHUS MOKa3uiBaeT, 4YTO cnocob® npenBapHTelbLHO~
ro HasHAYeHHs1 NapaMeTpos Kpenu u rnocrneaywouefl npopep-
ki no ynpowenunim meTtoanxam L1871 ue ronbko He noaspo-
19T BbhIABHTbL ONTHMAIbHLIE napaMeTpbl (Tun ceail, pac—
CTOdle Mexjly CBARMH, KONHYEeCTBO H MECTO pacNooxe-
HHA MOSICOB # AP.), HO NPHBOAHUT B OOHMX CAy4asX K H3-
NAUIHKM 3allacan NPOYHOCTH U 3aBbIWEHHIO CTOUMOCTH H
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TPYAOEMKOCTH, B APYI'HX - K NPOGKTNPOBAHHIO KPenH He—
nocraroysofi mecymeflt cnocobuocrs,

9,3. PexoMeHAYIOTCH K NPpUMEHEHRI0 SypoHabGupHble CBAH
C 18 1, xotoprie B YCTONYHBLIX HEBOMOHACKII@HHBIX TpPYH—
TAX YCTAHABMIHBAKT B CKBAXKHHEHL 63 KPel/IOHNS HX CTeHOK,
A B BOAOHACHINMOHHHX H MOCHAHBIX I'PYHTAxX - C 3akpenne-
HHGM CTEHOK CKBAXHH WHB@HTA&DHLIMH H3B/IOXAQOMBLIMA Of6—
canHbiMH TPYBAMH HIH NYTEM WANONHEMES CKBAXHKHE rIRHKC—
THIM PacCTBOpPOM,

Nonycxaercsa npEMeoneHHe GyponaGHBHBIX CBAH C Kpen—
neHueM obBcamHbiMu TpyBamMu, ocTraBiigeMbiMH B I'pPYHTe; B
naHaoM cnydae oGcanibie TPyGsl AOMKHBI 6LITE BKAKYeHbI
B pacyer, a HX napaMeTpbl ClefyeT HPHHHMATbL C YHYEeTOM
paboTnl TpH 3 KCHAYATAUXH Kpenu,

[onyckaercs npu COOTBETCTBYIOIUE6M TEXHHKO—3 KOHOMH~—
98CKOM OOOCHOBAKHH NPHMeHeHHe HAGHBHBIX CBAft, YCTpau -
BAGMEBEIX NMYTeM NPeABApPHTENBHOr'O MNOr'PYXeHHH HMHBREHTap-—
Huix TPyG, HHXHHI KOHelL KOTOPbIX B3AKPLIT OCTABIAEMbIM
B I'pyHTe GAlIMAKOM, ¢ MOCNeayYOWHM HX HM3BJIEYGHHEM No
Mepe GeTOHHMPOBRAHHA Tena CBAM, & Takxke cpaff ApPyrux
KOBCTPY KUK H,

8.4, ByponaGupnrie csan (puc. 14) cnemyer npoexkrtu~
poBaTb 3 NPOCTPAHCTBEHHOIO apMaTyYpHOro kKapkaca, ofec—
nesMpaoero, KakK NpPapuno, OPHEHTHPOBAHHOE apMHpoBa-—
Hue, ¥ GeTOHHOro sanonHeHuda., [lonyckaercg npHMeHenHe
XKOCTKOK apMaTypel NMPeNMYIIECTBOHHO W3 OBYTABPOB, KOTO-
prie raxkxe o6ecnexHBAIOT OPHEHTHPOBAHHOE APMHPOBAHHE.

8.5, Marepunans, npuMeHgeMble ANd HAaroroslieHus Gy-
pORaGHBHBIX CBail, [AOMKHbLI OTBeYAaTE TpPeGORBAHMEM CTPOH-
TeNeHbiX HOPM ¥ NIPABH/ HA NPOeKTHpPOBaHKE xenezobeTom+
HBIX KOHCTPYKHHi, OcHOBAHHA H dyHODAMEHTOB, & TakKxe ro—-
CynapCTBEHHbBIX CTaAHOAPTOBR Ha GCeTOH M apMAaTYPHYIO CTAalb,

Mapky 6erona no NpoYHOCTH ClenyeT NPHHHMATL He
smxe M200, Ilpu pabore KOHCTPYKUHH Npy pacyeTHON IHM-
Heft Temneparype muuyc 40 C npoekrnauw Mapka Gerora
nonxHa ObITE He HUXE: NO MOPO3OCTONKOCTH Mpa 180 u
BOfOHeNnpoHullaemoctu B2,
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Puc, 14. ByponaGueHaa cBas C OpPHEHTHPOBAHHBIM
apMHpOBaHHeM:
1 — Beron cmamu; 2 - apMmaTtypa cBaH; 3 - onany6kaj
4 - sacomHO# rpyHT; 5 — 3aTdxka MexAy cBasMu;
8 — yronok; 7 -~ KOHTYp NOBEPXHOCTH CKBAXWHEL

Crnenunanbupix rpefoBaHUil K xinaccy apMarypsl ceaht
BpeMeHHO{ KpenH He npenbpaBlideTCs.

0.6. BypoonycxHuie cBau, ycTaHapluBAEMbIe@ B NPEABA-
puTenbHo npoSypeHHb!€ CKBAXHHBI, N0 KOHCTPYKUHMH PA3AEGw
naooTCa:l

HA CBaM, B KOTOPbIX B KAYECTBE XECTKOH apMaTyphl
UCNONbL3YIOT ABYTaBpOBbIe OAaNKM C NOCHEAYIOIUHM 3&M05i-
HeHYeM B3a30POB UEMEHTHO-NEeCYaHbIM pPACTBOPOM uip Ge=-
TOHOM" ;

1

[lo cuocoBy ycTaHOBKM TaKie CBAHM MOT'YT ObITb OTHeCe-
Hbl ¥ K OypoHabHBHBIM CBAafM,
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Ha CpaN, YCTPAUBAOMLI@ B CKBAXMHAX ANYTEM YCTAROB=-
xx B Hux cnrnowmbix (MNIR NOAKX) Kenes3oGeTOHHLIX KOHCT=—
pYKUEH; NP 3TOM 3830p MeXAY SNE€MEHTOM H CTeHKAMH
CKXBAXUHbLl TA&KKEe 3aNO/HAIOT PACTBOPOM HIH GeTOHOM;

8,7, Pacuer GyponaGushpix » OGypoonyckKHbIX cpaff, HC—
Mo/Nb3yeMbIX B KA4ECTBE BPEMEHHOQR Kpenu KOTMNOBAHOR,
paspewaercs NPOH3BOAHTb TO/NbLKO NO nepsoff rpynne npe-
nenbupix cocroguuf [177 .

0.8, Apmatrypupili Kapkac A0MXKEH HMOTb CTeRKHeRyio
NPOAONABLHYIO U mnonepevqHyw (B BHO® cNMpanefl uNH XoMy-
Tos) apmartypy L 1871,

8.9. Mecra nepecen®HHs cTepxHefi NPOROABHOK apma-—
TYPblI M CHHPaNH WX XOMYTA CllefyeT COeOdHAThL B lax-
MATHOM NOpAAdKe, HCNONb3yd KOHTAKTHYIO CBAPKY MM Ba-
aanbuyio nposonoky. [lyroeBas ceapxa nna aToff uenu ue
aonyckaeTtcs.

9.10, B apMmatypHOM Kapkace, KpoMe NpOHOMBHBIX
crepxHell, CHHpany H/IH XOMYTOB, pPABHOMEpPHO [0 ero
anuHe Ha PACCTOAHHH 2 M ADPYT OT apyra OOMNKHBI OuTb
NOCTAaBJ/IEHbl HAPYXHble 3T@MEHTH XXECTKOCTH B BUOE KO/b—
ua UM paMKH, Kak NpPaBHIO, H3 CTepxHe# TaKOro xe an-
amMeTpa, YTO M npoaonbHaa apmarypa., Kaxneoili snemenrt
XEeCTKOCTH HeoOXOOAMMO COeAMHUTL CBAPKOR C NpoacibHOR
apMaTypo#l OpPH NOMOIUKM YETHIPEX CTalbHLIX GACOHOK pas-—
mepoM 50 x50 M, ronuuHo# 8-12 MM, pacnonoxeHHbIX MO
nepyMeTpy CO CMelleHHeM OT 3/7eMeHTa K 3/leMeHTy. B
xapkacax anuhnof cewiwe 18 M gBpa kKoOHUeBLIX 3feMeHTa
XKE@CTKOCTH DEKOMEHOYETCH COeAHHSATh GACOHKAMH C Kax-
ObIM CTepXHeM npoaonbHO# apmarypsl,

Y mecra crponoBku Ha pacctogBuu 1/3 pomuHnt oT Bep-
X& Kapkaca AO0MxHbl OGbITh MOCTAB/IeHbL [1B& BHYTPEHHHX MO-
ROOHLIX 3/IeMEHTA XECTKOCTH, HPHBADEHHBIX K KaxIOMY
CTepxHi0 nporoibHOR apMaTypsl, ¢ warom 0,3 M,

9.11. PexoMennyerca npuMeHaTh m OCHOBHOM NpocCTpam~
CTBEeHHbIE apMATYPHBbI@ KapKachbl C KPYropofl HNM NpPsSMO —
yroneHof ¢opMo# BHEIWHEr O KOHTYPA NONepeYyHOoro CeYyeHus.

Kapxac ¢ xpyroeo#i $opmol nonepeuynoro ceuesud HC-
nonbayT B cBagx 0e3 ycrpo#cTsa 3aTaxKku MexaY HHUMH,
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HanpuMep, npuH PACNOJIOXKEHMH cBall, NPUIALIKAIOWHX APYT
K Apyry B nnaue,

Kapkac ¢ npamoyronbuot popmoft nonepeynoro ceye-
HUA NPUMEHGIOT B CBAAX C YCTPOACTBOM BATHAXKH Mexay
uimi. byposabupuas cBas ¢ TaKUM KapKacoM NOkHA
AMeTb BaKnanuple AQeTanH, HaNPuMep, B BUAE BLICTynamo-
WLHX M3 CTRO/M& W IPHBAPEHHLIX K NMPOAONbHOA apMaType
MeTanuvyeCKux 3an/ieYHXoB, PAaCHONIOKEHHBIX MO ANHHe
CTBOJIA HA ydYacTKe OT NOBEePXHOCTH I'PYHTA N0 [OHA KOTIO-
BaHa,

[Ipy GeronnpoBannu cBaff C TAKHM KapKacoM 10 CHOCO-
6y Beprukanbuo nepememaiomeica Tpybu (BIIT) BuyTpen—
Hag NONOCTb Kapxaca AO/MKHA MMEeTh pPaaMepbl, NO3BONRIO—
Qe BCTABNSATh BHYTPb Hee O8TOHOMMTHYIO TPYOY ¢ Hapyx-
HbIM auamerpom He MeHee 20-30 cM.

8.12, B xoucrpykuusx 6yponabBusHbix cBa#t, npuMeHse—
MbIX B Ka4yecTBe BpPeMEHHOH Kpenu KOTIOBAHOB, TOJ/UHHA
SAIUTHOIO cnog BeToHa He HOPMHUPYeETCA. ApMATYDPHBIH
KapKac MOXEeT HMEeTb pasMepbl NONEPeYHOro CeyeHHs, NOoT~
BOMNSIOWHE YCTAHABJIHBATL €r'c B CKBAXHHY C MHHHMAJbLHO
BO3MOXHbBIMH 3a830paMH MeXOY CTEeHKAMYH CKBEXXHUHbBl H Ap—
mMaTtypoi,

Kapkac gonxes MMeTb 4eTKO BBLINMONHEHHYIO MAPKHPOBKY,
NO3BONAIIWYI0O OCYIECTB/IATh OPHEHTHPOBAHHOE ADMHPOBAHHE
CBad B COOTBETCTBHHM C palounM YepTexxOM ee KOHCTPYKIHH.

9.13., Onga ycrpofictBa ckBaxuH ang 6yponabubHbix ceafl
cleayeT npeuMYUWeCTBEHHO NpuMeHaTb BypoBble CTaHKH
Bpamarenbioro (poropsHoro) 6ypeHms oreuyecTBeHHOro (Tue—
nos MBY-1,2, MBC-1,7 u ap.) unu umnopraoro (”Ka-
to", "dpaHku’ u np.) NPOH3BOACTBA,

[Ipu coorpercrBywomeM o60cHOBA&HHH MOrYT ObiTh HC—
nonbaceBanbl cTanku rpefidepusoro 6ypenus (“Benoro”, “Ba-
ne” u ap.).

S8,14. TIlpu paspaborTke TexHO/IOI'HH H3rorTosieHus O6ypo—
HabuBHO#l cBAu peKOMEHAYEeTCH NONb3OoBaTbLCH COOTBETCTBY-
ownmMy rpebopanusamMu “PykopoacTBa HO NMpPOM3BOACTBY H
npuemke paGor npd ycrpo#icTBe OCHOBaHui u dyHnameH-
ron’ L1683 , a raxxe nn.8.15-9.31 sacroamux Meroanmuec—
KUX pexoMeHpnauum,

52



0.15, CxpaxuHubl B rpyntrax 6e3 BKMoueHHI cleayer
6ypuTb ob6opynoBaHdem c paboyuMU OpraHaMy B BUae
KOBUIOBbLIX HM/IH WHEKOoBbIXx 6ypoB. [Ipn nannuuu B rpyHTax
CKa/lbHbIX NPOC/AOEeK, BAJIYHOB HI/IM CllexaBlerocs CTpPpOuU—
TENbHOTO0 MYCOpa pPeKOMEeHAYeTCs NPHMEeHsaThb KOBIOBbLIEe
HN¥ KONOHKOBhIe B6ypnl, & TakKxe B HeobxoouMblx cliydadax
rpefidepsl u ponora,

Paspaborka ¥ ynaneHune rJIMHHCTBLIX M BIlAXHbIX Necya-
HbIX T'PYHTOB [POK3BOAHTCH UMKIHYeckuM OypeHnem c no-
MOWbIX KOBIUOBOrO uix wHekoporo Bypa, mnepuoauyecku
NOAHHMAEEeMOro Ha NOBEepPXHOCTh.

8.16, Kaxnwit unkn GypeHna CKBaxHuHbl C NPUMEHEHU-
eM obopynoBaHHsa BpalwaTenbHOro AeiicTBug BK/AIOUYaeT B
ceba crnepywuwMe onepauuu:

onyckauiue Oypa Ha 3a60H CKBAaMHHbI;

BK/IIOY@HHE NOpuBoga poTOpa MNpU MNOAHATOM Haa 3aboeM
Ha 9—10 cM Gypom;

nnabeHoe onyckaHue Ha s3aboit spawmaemMoro 6ypa c yee-
NMUYEeHHEeM HAa HEero [aaBlleHUd;

nocreneHdoe yrnybnenue 6ypa W Hano/ueHHe ero no-—
NOCTH I'PYHTOM:

oranenenre Oypa or 3aboga U BhIK/IIOYEHHE Bpalledud
npuBoaa poTopa;

nonbeM Oypa H3 CKBAMHHBI H OMOPOXHEHHE ero orT
rpyHra,

9.17, lo ycTanoBKu Kaxaoro Kapkaca B CKBa>HHY He-—
obxoaumo:

o6ecneyuTb €ro npHeMkKy;

O49UCTUTEB OT pPXaBUYUHbBI, MAcCHia, TpPYHTAa, CHera unu
nbna;

Ha kKapkKacax c npaMoyronabHo# ¢opmoft nonepeyyoro
ceyenuss (cM, n. 9,11) sakpenuTb HA HADPYXKHBIX YACTIX
6OKOBbIX MOBEPXHOCTEH IDYHTO3AIUTHBIE MNOKPLITHA H3 [0~
COK, ¢daHepbl, HETKAHbIX CHHTETHYECKHX MaTepuasoB M OP.
B npenenax OJIMHbl KapkKaca, Haxondlelics Bbllle AHA 34—
KpennaeMoro cBasMu KOTIOBaHa,

9.18. YcraHoBKY KapKkaca B CKBaxHHY HEOBXOMMMO Bbi—
NOMHATE B CTPOI'OM COOTBETCTBHUM C HAHECEHHO Ha He-—
ro MapKHPOBKOH Ang coOG/ONeHUs OPHEHTHPOBAHHA pabBouux
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CTepPXHet apMATYpPbl OTHOCHTE/IBHO HANpaBleHHd NEeHCTBHSA
pacyeTHbLIX HArpy3o0K,

9.1, CxBaxHHL C YCTAHOBNEHHLIM B HEe &PMATYPHLIM
KapKkacoM sanmonugioT OeToHHOH cMechkio nyrtem cbpackiBa-
HHSl €e B CyXHe CKBAXUHbl HNM nogauu nNo 6eTOHONUTHOM
Tpybe B CKBaXxuHbI, SAaNONiHEeHHbIe INIHHUCTBIM pPaCTBOPOM
(cnoco6 BIIT),

9.20. Oco6ennoctb ycrpo#icTBa CBAH C APMATYPHBLIM
KapKacoM C npsMoyronbHo# ¢popmMoOfi NMOMEepeyHoOro ceuyeHug
3aknioyaercd B TOM, 4yTO OeToHHYIO cMecb cbpachBawT
yepea BHYTPEHHIOIO NOJOCTh Kapkaca H/H NnogawT ee no
GerononurHo# TpybGe no 3anonsHeHus CEeTOHOM CKBaXUHLI A0
YPOBHsI AHA KOT/IOBAHA&; NOC/e 3TOr0 38a30phl Mexny CTeH-
KaMy CKBAXHHBI H TI'PDYHTO3AWHTHLIM NOKPbITHEM Kapkaca
3a8NONnMOT BLIOYPEHILIM M3 CKBaXHHBI TPYHTOM (N0 ypom=—
Hsi YCTbhsa CKBAMHHbLI), & 34TeM 3ANONHAIOT BeTOHHOM
CMechi0 BHYTPEHHIOIO NOJOCTb apMAaTYpPHOIr'O Kapkaca,

0.21, Tlpu npoexTupoBanuu ¥ ycTpolhcTBe BpeMeHHON
MM NOCTOgHHOR Kpenu ua OyponHabubBHbIX H 6YpPOONyCKHBIX
cCBalt pekomMenayercs NPUMMEHATb B 34BHCHMOCTH OT rpago-—
CTPOMTENbBHBLIX, IHAPOTEONOTrHYECKHX H HHXKEHEePHO-IreoliorHd-
JYeCKHX YCIOBUH cCTpOuTE/NbCTBA Ccleayloliue CxXemMpl YyCTpoh—
CTBa Kpenu:

ycrauoBKa CBA&#l C NpoOMEXYTKaMH, KOTOpbie no Mepe
paszpaboTxy KOTNOBAHA IAKPENNAIOT AHANOCHYHO KPEMH H3
sabupubix csaft (puc.15, a);

ycrauoeka copaft cmnowsoill creukoit s psn (puc. 15, 6);

yYycragoska cpa# cCn/noWwHOR CTEHKOH B WAXMATHOM MO-
panke (puc. 15,8) ;

ycrauoBka cBalfi cnlowHO# cTeHKoil ¢ noapesaxkol
(puc. 15, r).

[Tpu BbpiGOpe CxeMbl YCTAHOBKHM CBAHHON Kpemnu, KpoMe
YKazaHHbIX Bbllle ycnopull, clleayeT Y4YUTHLIBATHL TAKXKE O0—
nyckaemble BelluduHbl AedopMaUud HA NMOBEPXHOCTH B MNpe-—
nenax u BO/MU3HM npusMsel 06pyweHus; cTeneHb obecneyeHus
HANEeXHOCTH KPenu NNd COXPAHHOCTH COOPYMEHul, HAXONR—-
muxcs BOMH3M KOT/NOBAHA; NONO/HHTENLHYIO HATPY3KYy HAa
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Kpenb OT 3THX COODYxeHuii, a Takxe HAMHYHE HIH BO3MONK—
HOCTb nojly4eHHs coorsercTBYowero obopynoesauusg nna
6ypenus CKBaXkH,

a)

PR R N

4
.k,

Puc, 15, Cxemrl xpenn ua SypoHabuUBHBIX Cbaii
a-r' — yctaHoBk&A CBa#l COOTBETCTBEHHO C NPOMEXYyTKaMH,
cnnowHo# cTenkol, cnnowHo# crenko# B wWaxMaTHOM NoO-
paOke, c noapesko#; 1 -~ rpyHT; 2 —~ 3aTdXxka; 3 - XKene-
3o06eToHdas cBadg; 4 — BeToHHad cBasg
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8.22, YcranoBka cmait cniowno# ¢ reHkolk C NOapeakKoRf
{cm.puce,15, r) sxniouaer cleaywuine onepauuu:

YCTU4HOBKY NpOMExYTO4YHLIX BerouHbix cpal;

Oypenune ckpaxuH yepes OeTOH NPOMEXKYTOYHbIX CBAH,

He Ha®paBwHil nonHo# NMPOYHOCTH,;

YCTauOBKY B npoOypeHHble CKBa)HHbl patodyux (apMHpoO—
BAHHbIX) cBail.

9.23. PexomenanyerTcs ycTaHOBKA cBAH C HAKIOHOM K
BEPTHKANK, TA4K KAK TakKkasd KOHCTPYKUHA Kpend Pe3KO CHH-
KaeT pacxon Meranna § CTOMMOCTb Kpeny [axe npH He-
Bonbuwnx yrnax naxnona cpafl; nmanpumep, ecHn¥ CBau ycra-—
HOBJIelLi C HAKAGHOM 8° K BepTHKaAH, 3KOHOMUS MeTaijla
cocrasngser no 400 v/ kM Korliomana, a npu yYBe/llHUEHHH
yrna Hakiouna no 90 oHa poapacrtaeTr no 600 1/ xm.

0.24, Nepen cabubxoil HaxnoOuHbIXx cpali cneayeT npous-
BECTH BEPTHKAMNLHYIO NNAHUPOBKY NOBEPXHOCTH, NOCKONbLXY
TOYKa HAa4a/lbHOR YCTaHOsKH CBAN 34BHCHT NPH 3TOM OT
rayBuHel X nOrpyxeHus.

8.25. [lng norpyxeHus HAKIOHHBIX CBAN PEeKOMeHAYyeTCsH
npuMeHaTb kKonposoe obopynosanue, nossongoumee aabu-
BaTb CB&H f10A Yr'AOM K BEepPTHKAAM C 3804HHLIMH NapamMeT—
pPaMu TOYHOCTH INOTrpPYyMXEHHS, T.e, MMewluee aBTOMATH3HPO=
BAHHbIE H/IHW HEABTOMATHIUPOBAHHbIE CHCTEMb! HaBeAeHUd
cBap.

8.20, B xavecrBe Kpenu NPOMENKYTKOB Mexny CBasMH
pexoMenayeTrcss MCnonbaoBaTb, KakK MNPaBH/IO, HHBEHTApPHLIE
H3B/leKaemble Nisg NOBTOPHOI'O HCNONL3OBAHHS KOHCTPYKUHUH
B3ameH NpHMeHdgeMOfl B nacToOsfillee BpeMgu 3A4TdWKH H3 AO0-
COK st/ OpychbeB, H3roTaslIHBAEMbIX HA& MECTE YCTAHOBKH.
B kayecTBe TaKHX HHBEHTAPHbIX KOHCTPYKUHHI pexoMeHaYeT~
Cq ycnonbaosartb xeneaobeTwHHble NaHeny, MeTalNIy4ecKHe
WHUTLL ¥ AP., KOTOPpbIEé crneayeT YCTAHABIUBATL CBEpPXY BHHS,
HCMNONk3Ya MNONKH ABYTABPOB KakK Hamnpaendiwoume, [Ipu aToM
TpeboBaHus K TOYHOCTH YCTAHOBKH cBafl ao/mxHbl ObiTh pea+
KO NOBblWEHbI.

B cnabbix rpyHTrax HUxXHWH mMHUT chneanyeTr cHabxaTb HO~
MeBOH 4acThio, WHTH YCTAHAB/IHBATHL C NPHUI'DY3KOA H HC—
NonNb30B&Tb B KAYECTBE Oflepexaliuell xpenu, npenHa3Ha-
YeHHOH ANA NpeaOTBpAuEHHA BLIBAIIOB UMK BbLINGCPA PYHTA.
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Ilpu 3arny6neHun WHTOB-/HAEPOB HHXE OHA KOT/OBAHA
pa3peivaeTcqg BK/IIOUATbL MX B pacueT 3alleMnedus dUYTO
no3poigerT YMEHbIIUTDL AJIMHY cBail,

9.27. lNlpu ucnonbaopaHuu Topkpera unn Habpbiar—-6eTo~
Ha A/ 3aKpenjieHUs NMPOMEXYTKOB MEXNY CBASMU PEKOMEeH=
ayercsd:

NpY NPOEKTHPOBAHHH W MNMPOUIBOACTBE PYKOBWCTBOBA Thb~
ca rpebopaungmu BCH 12677 C19 J u “MeronnueckuMu
pexoMeHgauraMH NO pacyeTy BPEeMeHHOR Kpenu TOHHEe/lb-—
ueix pmpabBorok” L 20 J;

npu aopaboTkKe TI'PYHT& CTEeH NMOBEPXHOCThb MexAay
ceagMu pasapabaTbiBaTh MO BOMHYTO# KpPUBOH C lLenbio HC—
nonb3oBaHKa Hecywel crnocobHOCTH rpyHra nyrem GopMu-—
poBaHHs apo4yHOR KOHCTPYKUMH M3 IpyHTAa u Habpbiar-6e-
tona (Topkpera), onupawmefics NATAMH Ha CBAH H BOC—
NpHHKMAawIe#f HArpY3KY OT I'PYHTOBOI'O MACCHBEAa;

nilg nNoBRIWEHHA Hecywel cnocobHocTH Habpeiar-6eToHHOH
apoyHoi KOHCTPYKUMH DEKOMEHAYeTCH HMCNONb30BATH KOPOT-
KkHe aHkepn 19, 201 ,

8.28, Hapany ¢ xecTKOl kpenbio NPOMEXYTKOB MexAY
cBagMHu npuMeHsiercd rubkaa saraxka, B kagecrse rubkoit
3ATHXKH PEKOMEHAYIKTCHA HEeTKaHble TEeKCTH/bHBbIE MOJIOTHA
M3 CHHTETHYESCKUX BOJNIOKOH, CKpPenneHHbiX MexXaHRUYEeCKUM,
dusnueckuM (TepMuyecknM) HNH xuMuyeckum (KieeBbiM)
cuuocoboM H/IM COYEeTaAHHEM 3THUX MeTomoB. TakHe noloTHA
MOT'YT ObiTb KHCNOJ/IL3OBAHLI CAMOCTOSTENBHO HJIM B KOMIe-
Kce ¢ nogaepXxupawumep pemeTKo# K3 apMaTyYpHOH
cranyd, MeTalnu4ecKOfl CeTKOA HIH NepeBaHHON 3aTaXKOH ,
ycraHoBleHHO# Bpa3abexky.

9.29., B kayectTBe Martepuanos aAna rubKoll 38TAXKH pe-
KOMEHAYeTCsa HCHNO/b3oBaTb HUIIONPOOGHBHON HeTKaHbIl MaTe-
pran tuna “[HopHuT”, uarorarIHBaeMblf U3 CMecCH WTAanenk-
HbIX CHHTETHYECKUX BOJIOKOH H/IH WBEeNHOro /0CKyTa; UIro-
npoObuBHOH HeTKaHpil MaTepuan U3 cnjlaBa nolgKanpoamuaa,
MaTepualsl U3 pacnjiaBsa NO/IU3ITHUNIEHA, a TaKxe XOJCTONpo-
wuptHoe crtexnosonokuo ['OCT 15802,1-70,

FOCT 15902,3-79 -21 1,

M3 MaTepuanos, BrinycxaeMblx 3apyBGemHbIMH dUpMaMu,

pexoMeunyetrca ana atoi Uenu “"Buaum” (dpauuua), “Tep-
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paM” (Aurnus), “Tunnap” (CWA), *TesinennGeprckuft
xoncr” (®Pl) u ap, duamkxo-MexaHuueckue cpoficTba
3TUX MATEepHanoB NpPUBENEHB! B CIPABOYHOM NPHUIOKEHHH D.

0.30, lpoexTupoBaHne KOHCTPYKUHH, pacyeT M NpPOUS-—
BoacTBO pabor no ycTpPOHACTBY IPYHTOBLIX AHKEpPOB B3AMOH
paccTpenos PeKOMEHAYSTCsi NPOHGBOAUTL AN I'PYHTOBBLIX
AHKEPOB, YCTAHABIHBAGMbLIX C NMOMOWLI NHEBMONPOGOHHA-
kos, B coorsercreu# cL O, 22], ana rpyHroeeix aHke—
poe ¢upmel “Baysp cornacaol 8, 237,

9.31. PexoMennyerca, ocobGeHHO B Tex cl/ydasx, Kor—
n&a HUMHMHA pan paccTpenoB pacnoliaraercd B yPOBHE KOM—
CTPYKUU# MeTpPONOJ/IHTEHA W BClEeACTBHE aToro rtpefyercs
nepexpenneHde Nnpu MOHTAXE KOHCTPyKUuil, B KayecTpe
HU¥HEHN pacnopky HCHONb3OBATbL JIOTOK, YCTpPaHBaeMbift B
KOTNOBAHE ANlg nepefady YCHIHR OT KOJOHH CTaHUMH Ha
FPYHT OcHOBAuHs, [IpH 2TOM onepauusd NO MOHTaxXy Bpe-
MEHHOI'O HHXHEer'C PACCTpeNa COXPaHseTcd, OQHaxo nocne
TBepaeHus OeToHa /O0TKAa paccrpern MoxeT 6elTb OEMOHTH—
poBayd u cBopka KOHCTPYKUHK npousboauTca 6e3 rTpynoeM-
Kux pa6ot no nepexpeniieHHio.

B ornenbupmx cnyvasx, onpepensgeMblXx Pacye@TOM KOH—
CTPYKUMH Kpend C y4e€TOM 3TANOB BKIOueHus ee B pabory
N0 Mepe DACKPbITHg KOT/oBana, rnybuHa sabubku ceail npu
HCNO/NIL3OBAHHH INJIHThI-PACTOPKY MOXeET OBbiTh 3HAYHTENBHO
CHH)XEeHa,
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[Mpunoxeune 1

Cnpapoynoe
3HAYEHUA KO39dHUUHMEHTA NMPAIOPUUMOHANTBHOCTH

Koadprunenr nponopuno-
Bua rpysaTa, okpyxawuwero nanbHocty K , xH/mM',
CB8H, H €ro xapaKTepHCTHKa |alsg cBai
HaOHUBHbBIX CBAaifi—
cgon 08 M cpafi~| zabuBHBIX
cbonoyek

Fnudel ¥ cyrnuuku mMarkonnac— 2000-4000 2500-5000
tuyusie (0,5 < 1 = 0,75),

CyNnecH MIaCTHYHBIE
(0< 1,< 1), necku neinesa-
eie (0,6 < e << 0,8)

I'nmunbl 4 Ccyrnueku Tyromnnac— 4000-6000 5000-8000
THYHbIE W TNONYyTBepable

(0'<1,, =<0,5), cynecu Teep-
aste (1, << 0), necku menkue
(0,6 < e < 0,75), necku
cpenHell KPYNHOCTH

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

[nuubl u cyrnuaku Teepnbie 6000-10000 {8000-13000
(1, < 0), necku kpynubie
(0,55 <« e =< 0,7)
Ilecku rpabenuctbie

(0,55 < e =< 0,7). rpabuii 10000-20000 -
H ranbkKa C necyaHniM 3anon—
HUuTEelleM

Mpumeyanns:l. Menbuwne auauenus Kosppuunenra K
B Tabnulle COOTBETCTBYIOT GO/lee BbICOKMM BHAYEHHAM no-
Kaszartens KOHCHCTEHUMH 1|, TJ/IMHUCTBIX M KoahbuUMEHTaM
NOPUCTOCTH @ MNecuaHplX FPYHTOB. YKA38HHLIM B XapakrTe-—
pUCTHKAX CPyHTOB, a OGonbuive aHauvenus koadpuumenrta K-
COOTBETCTBEHHO BoNee HH3KMM 3Hauenuam 1, u € . [nsa
FPDYHTOB C IPOMEXYTOYHbIMH 3HAYEHHAMH XaPAKTEePHCTHK

IL B € Be/nuuHbl KOo3pPHUMEHTA K OnpenensioTCss HHTEep—
nonguuei.

2. Koadbduunent W pans nNOTHLIX neckoB OO/KEH NpH-—
HuMmarbceca Ha 30 % Bobiwe, yeM HaubobliMe 3HAUYEHHS YKa-
3aHHbix B Tabnpue xoaddbuuuentoB K ang 3agaHHOrO Bupa
rpyHra.
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IlprnoxeRBe 2
3nauenns dynkuui € (€), £, €),00€).5L(E) ¥ mx mpomamopHix Copasowmos

m

f f, T f f, f, f! r

CVDNDUBRP LN IHDOLD VOV WM -

PR H HH A H = N - OO OO0 0D OO0 0o

M
1,00000 [ 0,00000 0,00000 0,00000 0,00000 1,00000 0,00000 0,00000
1,00000 | 0,I0000 0,00500 C,00017 0,00000 1,00000 0,I0000 0,00500
1,00000 | 0,20000 0,02000 0,00133 | -£,00007 1,00000 0,20000 0,020
0,99998 | 0,30000 0,04500 0,00450 | -0,00034 0,990% 0,30000 0,04500
0,9999I | 0,39999 0,08000 0,01067 | -0,00107 0,99083 0,39998 0,08000
0,99974 | 0,499%% 0,I2500 0,02083 | -0,00260 0,95248 0,49994 0,12499
0,99935 | 0,59887 0,17938 ¢,03600 { -0,00540 0,98870 0,59981I 0,I7998
0,99880 | 0,69967 0,24485 0,05716 | -0,01000 0,997%D 0,69951 0,244%4
0,99727 | 0,79927 0,31I888 0,08532 | -0,01707 0,99454 0,79891 0,31983
0,99508 | ©,89852 0,40472 0,I2146 | -0,02733 0,99016 0,897729 0,40482
0,99167 | 0,99722 0,49941 0,16657 | -0,04167 0,98333 0,99583 0,49921
0,98658 | I,08508 0,60384 0,22163 | -0,06096 0,97317 1,09262 0,60346
0,9782% | I,I9I7I 0,71787 0,28758 | -0,08632 0,95855 I,18756 0,71716
0,96908 | I,28660 0,84127 0,365836 | -0,11883 0,83817 I,27930 0,84002
0,95823 | I1,37910 0,97373 0,45588 | -0,15973 0,91047 1,36865 0,97163
0,93661 | 1,4683% 1,11484 0,55997 | -0,21030 0,87365 I,45259 I,III45
0,91280 | 1,55346 1,26403 0,67842 | -0,27I94 0,82565 1,53020 1,25872
0,88201 | I,63307 1,42061 0,81193 | -0,34604 0,76413 1,58063 I,41247
0,84313 | 1,70575 I,58362 0,96109 | -0,434I2 0,68645 1,65867 1,57150
0,79467 | 1,76972 1,75I90 I,I2637 | -0,53768 0,58967 1,70468 I,73422
0,73502 | I,82294 1,82402 1,30801 | -0,65822 0,47061 1,73457 1,89871




19

3 1 fy r fy 1N 0y s f‘;

2,1 | 0,66243| 1,86298| 2,09813 | 1,50603| -0,79720{ 0,32577| 1,74474] 2,06258
2,2 | 0,57401| 1,88709| 2,27217 | 1,72042| -0,95616| 0,I5127| 1,73110| 2,22299
2,3 | 0,47000| 1,89213| 2,44339 | 1,95039| -I1,I3627| -0,05673| 1,68891| 2,37639
2,4 | 0,34691| 1,87450 | 2,60882 | 2,19535| -1,33889| -0,30273| 1,61286| 2,51874
2,5 | 0,20195| 1,83019|2,76464 | 2,45359| -I1,66476| -0,59086| 1,49708| 2,64504
2,6 | 0,03315| I,75473|2,90670 | 2,72365| -1,81479| —0,92602| 1,33485| 2,74972
2,7 |-0,16179| 1,64330 | 3,02983 | 3,00257| -2,08900| -I,31232| I,II9I2| 2,82605
2,8 |-0,38548| 1,49037 | 3,12843 | 3,28769| -2,38756| -1,75483| 0,84I77| 2,86653
2,9 |-0,64006| 1,29037 | 3,19587 | 3,57439| -2,70929| -2,25716| 0,43467| 2,86246
3,0 |-0,92809| 1,03679|3,22471 | 3,85838| -3,053I19| -2,824I0| 0,06837| 2,80406
3,1 |-1,25131} 0,72336 | 3,20663 | 4,13302| -3,41643| -3,45810] -0,44606| 2,68039
3,2 |-1,6118I| 0,34292 | 3,13224 | 4,39169| -3,79605| —4,16262 | -1,05887| 2,47922
3,3 |-2,01091|-0,I1I85 | 2,99125 | 4,62582 | —4,18750| -4,93906| -1,77990| 2,187I3
3,4 |-2,449571-0,64729 | 2,77233 | 4,82560| -4,58478| -5,78780| -2,61908| I,78947
3,5 |-2,92799:-1,27172 | 2,46304 | 4,97982 | -4,98062| -6,70806 | -3,58647| I,270I8
3,6 |-3,44521 -1,99103 | 2,05056 | 5,07506 | -5,36519| -7,69498 | -4,68989| 0,61299
3,7 |-4,00008 -2,81250 | 1,52038 | 5,09706| -5,72771| -8,74428| -5,93855(-0,20060
3,8 |-4,58954 |-3,74164 | 0,85783 | 5,02012| -6,05440| -9,84667 | -7,33854| -I,18891
3,9 |-5,20922 i-4,76317 | 0,04750 | 4,85282| -6,32914|-10,96585 | -8,69431|-2,37097
4,0 |-5,853331-5,94097 | -0,92677| 4,54780 | -6,53316|-12, 15611 |-10,60842| -3,76647
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m

" n

fo fy fy f. ry ) "

“ w e wm e = e e e e e -
O WO T D WN O QYOI O bW

v e e e e e

TN 1t 14 e it b =t = H O O D OO0 00 OO0

0,00000 0,00000 | 1,00000 0,00000 0,000000 0,00000 0,00000
-0,00017 |-0,00001 | I,00000 0,10000 | -0,00500 -0,00033 | -0,00001
-0,00133 |-0,000I3 | 0,99999 0,20000 | -0,02000 -0,00267 | -0,00020
-0,0045C | -0,00067 | 0,999%4 0,30000 | -0,04500 -0,00800 | -0,00101
-0,01067 |-0,00213 | 0,99974 0,39938 | -0,08000 -0,R133 | -0,00320
-0,02083 |-0,00521 | 0,99922 0,4999I | -0,I2499 -0,04167 | -0,00781
-0,03600 |-0,01080 | C,99806 0,58974 | -0,17997 -0,07199 | -0,01620
-0,0571€ | -0,02001 | C,99580 0,69935 | -0,244%0 -0,11433 | -0,03001
-0,083 |-0,03412 | 0,9918I 0,79854 | -0,3I975 -0,17060 | -0,05I20
-0,12144 |-0,05466 | 0,98324 0,89705 | -0,40443 -0,24284 | -0,08198
-0,26€52 {-0,08329 | 0,97501 0,99445 | -0,49881 -0,33298 | -0,I2493
-0,22152 {-0,I12I%2 | 0,85975 1,0901¢ | -0,60268 -0,44282 | -0,18285
-0,28737 |-0,I7260 | 0,93783 1,18342 !-0,71573 -0,57450 | -0,25886
-0,364% |-0,23760 | 0,90727 1,27320 | -0,83753 -0,72950 | -0,35631
-0,45515 |-0,31933 | 0,686573 I,35821 | -0,96746 -0,90954 | -0,47883
-0,55870 |-0,42039 | 0,81054 1,4368C |-1,10468 -I,11609 | -0,63027
-0,67629 |-0,54348 | 0,73e29 1,50695 | -I,24808 -1,35042 | -0,81466
-0,80646 |-0,69144 | 0,64€37 I,56621 |-I,39623 -1,6I346 | -1,03616
-0,85564 | -C,86715 | 0,02997 1,61162 | -1,54728 -1,90577 | -1,29909
-I1,1179% | -1,07357 | 0,38503 1,63%68 |-I,69889 -2,22745 | -1,60770
-1,23535 |-I,3I36I | 0,20676 I,64628 |-I,84818 -2,57798 | -1,96620




€ 'S I I fl iy t fy X
2,1 |-1,48734| -1,59004| -0,00997| 1I,62668 | -1,99I57 | -2,95602| -2,37851| -0,34479
2,2 |-1,60334| -I,90%67 | -0,27087| 1,57538 | -2,12481 | -3,35952| -2,84858| -0,691I58
2,3 |-1,91I79| -2,26266 | -0,58I68| I,48618 | -2,24266 | -3,78502| -3,37919| -1,10436
2,4 |.2,14117| -2,66329 | -0,94885| 1,35201 | -2,33901 | -4,22811| -3,97323| -I,59151
2,5 |-2,37662 | -3,10864 | -I,37845| I,16516 | -2,40657 | -4,68242 -4,63169| -2,I6081
2,6 |-2-62126| -3,50987 | -1,87734| 0,91679 | —2,43695 | -5,14023| -5,35541| -2,82106
2,7 |-2,86444 | -4,13643| -2,45160 0,59770 | -2,42035 | -5,59113| -6,14237| -3,57¢64
-3,10341 | —4,71748 | -3,1079I| 0,19729 | -2,34558 | —6,02299| -6,99007 | -4,44491
-3,33119 | -5,33985 | -3,85I36| -0,29498 | -2,20003 | -6,42018! -7,89189| -5,42270
3,54058 | -5,99979 | -4,68788| -0,89I26 | -1,96928 | -6,764¢0| -8,84029| -6,51972
-3,72170 | -6,69027 | -5,62047| -1,60292 | -1,63768 | -7,03440| -9,82203| -7,73853
-3,86401 | -7,40313 | -6,65258 | -2,44289 | -1,18744 | -7,20386(-10,82192 -9,08188
3,3 |-3,95459 | -8,12669 | -7,78473| -3,42337 |-0,59949 | -7,24318|-II,81880|-10,54818
3,4 |-3,97863 | -8,04626 | -9,0I534 | -4,55644 (+0,14686 | -7,II800{-I2,78633 [-12,13253
3,5 |-3,91921| -9,54367 | ~10,34038| -5,85402 | 1,07408 | -6,78895 |-13,69235 |-13,62609
3,6 |-8,757II | -10,19582 | ~II,75031 | -7,32463 | 2,20416 | -6,21240 |-14,49604 [-15,61220
3,7 |-3,47079 | -10,77604 | ~-13,23411 | -€,97827 | 3,56225 | -5,33828|-15,15108|-17,47104
3,8 |-3,03628 | -I1,25172 | ~14,77364 |-10,82022 | §,17222 | —4,11208 |-I5,60080 |-I9,37265
3,9 |-2,42717 | -11,58471 | -16,34517 |-12,85291 | 7,05806 | -2,47390 |-I5,77939 |-21,27853
4,0 |-1,61428 | ~II,73086 | -I7,91662 |-15,07554 | 9,24366 | —,35762 |-I5,61046 |-23,14038




[Mpunoxenue 3
Cnpasounoe

NPUMEP PACYETA CBAHHOH KPEIHU
BE3 AHKEPOB (PACCTPEJIOB)

Onnenenenne rnyOuHn 3a06MBKH, CeYeHHZ
cBaft H PACCTOgHHS MeXAY HHMH., Korrosan ray-
6unoit Hy = 5 M COOPYKAOTCH B CYNECax C YAONbHbIM Be-
com ¥ = 17 xH/m® (1,7 1c/M°), ¢ yrnom BHyTpeHnero

o
Tpenss @ = 21 u cuennesmuem C = 0,01 Mlla
(1,0 Tc/M2), Beprukanbhas Harpyaka Ha npuaMe ofpyue-
Husg OTCcyTcTByer (pucyHOK),

Pewenne, ITo ¢opmyne (23) onpenengercs xoshpuiuenT
AKTHBHOI'O OAaBNGHHs CYNecH

o= tg(45° ‘;‘ ) = 0,47235,

AKTHBHOEe naBleHHe IPYHTA HAXOOAMTCH COrVlacHo m.4,8.
Mo dopmyne (38) mmiuucnaercs

Po= 2:0,01 V' 0,47235" = 0,0187 Mlla,

OparBaTa 4KTHBHOrO HAB@HHSA CYNECH KaK CBE3HOroO
rpysarta Ha rnybune HK = 5 M onpenenaeTcs C Y46TOM
dopmynm (27)

P, = 17-10%5.0, 47235-1075- 0, 0187 =0, 0264 MIla
(2,64 To/M2),

PBC‘{GTHOG 3HAYEeHHEe 3TOH BeNHYHHbI COCTABUT

P, 1.2+0,0264 = 0,0317 Mlla (8,17 re/m2),

roe 1,2 - koedpuuUmeHT meperpyakH, NPHHHMAaAEMEt no
Tabn, 1.

lNo dopmyme (37) naxommrcsa

6
hc 20,01+ 10

17103 Vﬁ, 47235

= 1,71 M.
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K npuMepy pacyera cmaftHOo# xpenu 6e3 amkepos (paccTpenoB):

4

i, "y
\\
R Q20%
77D,
G 33044 & =8
V27 77
FJ453 Gpp = /371 /7321)
(%5.3)

Y 2
(163,

a ~ pacyeTHad cxeMa KOT/IoBaHa; 6 - aM0pa HHTEHCHBHOCTH AasneHmft, Mlla ('rc/Mz):
B —~ aniopa narubalomex MOMeHTop, XHem (Tc°M)



PasHoneficTeyOINad Ea. AKTHBHOIO faBlleHNndg cyhnecH
Ha MeTp cpallHOH# Kpenu pasHa

£, = 2=lTl .5 0317-10° = 52,08 kH/wm.

‘)
Onpenengerca naubonslukilt nponeT HOCKH 3ax/IajHOTrO
xpenneuus no dopmyne (40) npu = 0,06 ™M
(FOCT 24454-80) u Ry = 14 Mlla, npuuunmaemMbiM 110
ra6n, 3 C137

14
By = 2:0,06\/ 375 5377 = 1,46 m.

[MpensapurensHo no ¢opmyne (39) unasuawawrcs war
ceait § u MoMeHT conporuBnenuss ceuenus ceai W :

E~1.46+0,09=1.55 M, QNPHHATO £ = 1,50 M;

52,08:10%1,505-(5-1,71) o .
W = . © 2 =8,17107° M°,
21010

roe R = 210 MIla (2100 krc/cm?2) - pacuernoe COonpoTHB-
nenue cpaud Ha uarub, onpepnensemoe no Tta6n.51
Ci123,
[To TOCT 8238-72 npunar asyraep N 40 c reomerpuuec-
KuMu xapaxrepucTukamu J = 19082:-10-8 M3,
W= 9853.107° Mm%, b=0,155 m,
HMarubaoumit MoMEHT M nepepesablBalOIl&s CHIlA B YpOBHE
aHa xoTNhopaHa ornpependiloTca coriacHo n. 3.7 npu Hanpas—
TEHUH OCH X BHOPABO — MNOJIOKHTENBLHOM

B, = -52,08°1,5 = -78,12 xkH;

78,12(5-1,171)
3

M, = - = -85,67 kH-Mm.
[To saBucumocrtu (41) npu zZ = t’/3 MeTtogoM nonbo-
pa onpepenserca raybuna aabubku cpapp L = 4,80 M.
Buiuucnsietca KOBde)HU.HEHT X mno dopmyne (5)
5/ 800°10°-0, 155 -1
2,1-10°-108.19062-10-8 ~ 0:4981 ™M
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roe K =~ 8000 KH/M4 - KospPMUMEHT, NpuHUMaeMblilt MO Tab-
5 MMUe CHpPaBOYHOI'® MPAJONEHH: 1;
£ =2,1.10° MIlla (2, 1.106 xrc/cmz) - Moayne
ynpyrocTH CTanu, npuHHMAaeMbIi
no ra6n, 83 (1237,
No ¢popmynam (7) u (8) onpenensawrca kosdhIULUHEHTE

C4,CZ,C3 u CH-
&, = 0,4901-4,80 = 2, 40;

-85, 87-0,4081°

€3~ "80000, 155 = -0, 00859;
2
fi(€y) = -2, 14113; rig) = -2, 33901;
5(8¢)= -2,66828; Ty (€)= -4, 22816;
3(€4) = -0,04884; fy(Ed= -3,07323;
fulg)= 1,35201; fi (€)= -1,59150;

B, = +0,00858.0, 94884 - 0, 015691, 35201 =-0, 01306;
B, = 0,00859.0,97323 + 0, 01568-1, 58150 =+0, 05910;
B = 2,14113-4,22816 - 2,66328°2,33901 = 2,82360;

0,018086-4,22816_+ 0,05910:-2, 66328
- 2,82360

0,01306°2,33901 + 0,5910°2,14113
2,82360
INpoBepsieTcqa npaBHNBLHOCTh BBIYHCAEHHA KO2(QDHUHEHTOB
¢4 . C,, Cy u Cy no popmynam (8) u (10):
W'(€,)= 0,07530-2, 14113 - 0, 05563-2, 66238 +
+ 0,00859-0,84884 - 0,01568.1,8520!1 =0, 00000;
uw'(€,) = 0,0753-2,33901 - 0,05583:4,22812 +

+ 0,00858-3,67323 + 0,01568°1,589150 =
= 0, 00000;

Cy = =~0,07530;

C.

=0, 05563.
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u(0)=-0, 008581 = . 0, 00858;
o= 2,4; Mo = -85,87 kHewm;

-85, 67 + 22000195 - o o05s x

0,490818
Ycnosue (8) sunonusercs, kospduusenrar €4 , C,p,
Cy , C4 Buuucneupt BEePHO,

lto popmyne (8) onpenenserca nepemeiweHde cBaltHolt
Kpenu #a raybusne Z = t /3 = 1,80 M u wo popmyne

(3) - uHTeHCHBHOCTBL naBiCHHE cBau Ha IPYHT HaA TOH Xe
rnyBuue,

E\t./5= 0,49891-1,80 = 0, 8;

W,y s = ~0, 075300, 88727 +0, 55630, 79927 -
~0,00859-0,31988 - 0, 015690, 08532 =
= -0, 0347 wm;

GL/ -8000:102-1, 60-0, 0347 =-0, 444 MMa
(—-44 4 1o/ M3 ).

Kospduunenr Kpp Buiuncnserca no dopmyne (11) npn
Uhp= L /3 =1,60 m

8:1,60°- (271, 80+0,155 - 151‘1=8541
12°0, 1551, 60 ! :

Kagg= 1+

Mo dopmyne (14) uwaxonurca KospdpuUMEHT NACCHBHOTO
ornopa rpysra u no dopmyne (12) onpenensercs naccup-

Hbll OTNOp cynecu Ha r*ny6uue z=1 /3 = 1,80 wm:
= 2 21° _
A, = tg (45° + =5 2,1170;

[0 8 (17 103-1,602,1170+2-0, 01 106\/2 1170)]

x106 = 0,0683 Mlla (6,93 rc/m2).
[NMpegenbnas penuuuHa HUHTEHCHBHOCTH AABIEHHA cBAH
Ha rpyaTt Ha rnybusne Z = 1 /3 = 1,60 M c yuerom
NpoCTpancTBeHHoll paboTnl CBal paBua

G p= 6,541°0,0693 = 0,453 Mlla (45,3 rc/M?),
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Hatineuusie aHadeHus G g & np noncraensoTcs B Hop-

myny (2)
G = 0,444 MNa > 0,95 Oy = 0,950,453 =0,430 MIlla.
Ycnoeue (2) cunTaeM BhInOnHeHHLIM, TAaK KakK pasHula
coctapnger 3,2 %.
[lo ¢popmyne (4) cTpouTca anmiopa HHTEHCHBHOCTH Oasie-—
HUE CBaAH HA I'PYHT. Bblducnenus cepepeHol B Tabn., 1.
PacuyerTupit maccuBHbI# OoTnop rpyura Ha rny6une
Z = 4 =4,80 m onpenenserca no dopmyne (12)

Pn = [0,8 (17,10%-4,8-2, 1170+ 20, 01-108V3, 1170')] ‘10

= 0,161 MlMa (16,1 TC/MQ).
Mo sabucumoctu (11) mpu ULgpp = t= 4,80 M naxomur-

cH an

_6=

_,,84,8%-(2'4,80+0,155-1,5)3
Knp= 1+ =50, 15574, 802 8,518.
ﬁpeaenbuaﬁ B€JIHYHHA HHTEeHCHBHOCTH napiileHusl Ccpay Ha
CPYHT
Om= 0,161-8,518 = 1,371 MIa (137,1 ro/mM2).
llposepsercs ycnoeue (2) npu 2 = L =4,8 m
O = 0,818 MIla (81,8 Tc/M2) < 0,85;
Opp= 0,951,871 = 1,30 MIla (130 TC/MQ).

Marubaoume MOMEHTBHI HHXe OHA KOT/OBAHA ONPenennioT-
ca no dopmyne (18)

2
M= (0, 499] -2,1-105.106-19062-10"8-10-3{qﬂ“(i\+czf’z"(i\+csf£'
+Cully (6)]= 9971[cif1'(£\ +C,fy (8) +c5f;‘(€\+cqf£(€)] kH"m.

Boiuncneuua cpepenwn B Tabn, 2.
B pacuere nonyckaercs npuuarMarth snauenune M ( ﬁmax)
Mo snwpe uarubawmux MOMEeHTOB. B panuom npumMepe
M(élmo,x) = 185 kH'm (18,5 rtc.Mm).
Ilo dopmyne (17) NPOU3BOAKTCH pacyeT NPOYHOCTH CBAaw
Ha uarub
M _ 185°10° _6 2
W = {g53:10=6)"107° = 173 MIa (1730 Kpc/CMQ) <R =
= 210 MIla (2100 krc/cm<).
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Taonegna I

e F (€)= cy 1y (B)=| e, 1y (€)= | eu Tu (E)=) W, m 6, ¥Ia(rc/v2)
| N1 (8) | T (&) | f,(8) | £, (€) [-0,0753x |0,0556%-0,00858x-0,0I569X £(748+ {6=(8000x10%2x
x @) |a £ (€) |xr,(€) |xtuce) +9+10)xu) - 1075(1074)
1l2 3 4 5 3 7 8 9 10 11 12
0,00t 0 | I,00000(0,00000/0,00000{0,00000}-0,07530| 0 0 0 |-0,0753 0
0,40]0,2 | I,00000|0,20000|0,020000,00133|-0,07530|0,01113|-0,00017|-0,00002| -0, 0644 | -0,206(~20,6)
0,8010,4 | 0,99991] 0,39999{0,08000{0,01067| -0,07530|0,02225 | -0,00069|-0,000I7| -0,0539 | -0,345(~34,5)
1,2010,6 | 0,95935|0,59987|0,17998|0,03600| -0,07525]0,03337 | -0,00I55{ -0 ,00056| -0,0440 | -0,422(—42,2)
1,60|0,8| 0,99727} 0,79927|0,31988)0,08532| -0,07509|0,04446| -0,00275| -0,00I34| -0,0347 | -0,444(44,4)
2,00{1,0| 0,99167| 0,99722|0,49940|0,16657| -0,07467|0,05548 | -0,00429| -0,00261| -0,0261 | ~0,4I8(4I,8)
2,4011,2 | 0,97927| 1,19171|0,71787|0,28757| -0,07374{0,06629| -0,006I7|-0,00451| -0,0181 | -0,348(-34,8)
2,80{1,4 | 0,95523] 1,37910|0,97373|0,45587|-0,07193|0,076 |-0,00836|-0,00715| -0,0107 | -0,240(-24,0)
3,20(1,6 | 0,91280] I,55346|1,264040,67841|-0,06873|0,08642|-0,01085|-0,01064{ -0,0038 | -0,097(-9,7)
3,60{1,8 | 0,84313] 1,705751,58362|0,961C8|-0,063490,09489| -0,01360| -0,01508| -0,0027 | +0,078(+7,8)
4,00[2,0 | 0,73502] 1,82294|1,92401{1,30798|-0,05535(0,10141|-0,0I653| -0,02052| -0,0090 | +0,288(28,8)
4,40(2,2 | 0,57492| 1,88710|2,27217|1,72039(-0,04329{0,10498|-0,01952| -0,02699| -0,0152 | 0,535(53,5)
4,80|2,4 | 0,34691| 1,87449| 2,60882|2,19530|-0,02612|0,10428|-0,02241 | -0,03444| -0,02131} 0,8I8(81,8)




Tedxnnona 2

wlelne | e | s [ge |[ofos]a oo nere e

M —0‘0’753x 0,05563x {~0,00859x-0,01569% | M gH-m(TC*M)
KT (€Y [xT(€) [xf(€) |x £(€)

0,00{ 0 | 0,00000| 0,00000| I,00000| 0,00000 0 0 -0,00859 0 -85,6 (-8,56)

0,40/0,2| -0,00133}-0,000I3{ 0,99999 | 0,20000 | 0,000I0 |-0,0000I|-0,00859|-0,00314 | -II6 (-II,6)
0,800,4|-0,01067}-0,002I3| 0,99974 | 0,39974 | 0,00080 |-0,000I2|-0,00859|-0,00627 | -I4I (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)

1,60|0,8]-0,08531|-0,03413| 0,99I81 | 0,79854 | 0,00642 | -0,00I50{-0,00852|-0,01253 | -I165 (-I6,5)
2,0 |1,0/-0,16652|-0,08329| 0,97501 | 0,99445 |0,01254 |-0,00463|-0,00838|-0,0I560 | ~I60 (-I6,0)
2,40/ 1,2| -0,28736|-0,17260| 0,93783 | I,18342 | 0,02164 |-0,00960|-0,00806|-0,01857 | -146 (-14,6)
2,80|I,4]-0,45514{-0,31934| 0,86574 | 1,35821 | 0,03427 |-0,0I776|-0,00744|-0,02131 | -I22 (-I2,2)
3,20| 1,6 -0,67628(-0,54348| 0,73858 | 1,50695 | 0,05092 |-0,03023|-0,00684|-0,02364 | - 93 (-9,3)
3,60( 1,8/ -0,95562|-0,86715| 0,52997 | 1,61162 |0,07I96 |-0,04824|-0,00455(-0,02529 | - 61 (-6,1)
4,00/ 2,0f -1,29532|-1,3I361| 0,20676 | 1,64629 | 0,09754 |-0,07308|-0,00178|-0,02583 | - 3I (-3,I)
4,40 2,2| -1,69331|-1,90568|-0,27087 | 1,57537 |0,12751 |-0,10601|+0,00233{-0,02472 | -9 (-0,9)
4,80 2,4 -2,14113|-2,66328|-0,94884 | 1,35201 | 0,16123 |-0,14816|+0,00815|-0,02121 0 (0)
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Cnepoparenciio, npenBapHTenbHO HABHAYEHHBIE napameTpsl
KpenH, a uMeHHo ceau ua 140, asarny6nednvie Huxe OHa
xoTnopaua Ha 4,8 M u ycCTanOBNeHHble C IIATOM, PAaBHBLIM
1,9 M, ofecneyumaoT HAAEXKHOCTDL paboThl KOHCTPYKUHUH Kakx
no Hecywe# cnocoOHOCTH IFPYHTA, TAK M [0 NPOYHOCTH MATE—
PrHanos saTtamMKH H caAMHX CBail, NpH >TOM 3anac Io NPOYHOC—
TH Martepuana csap cocrabinger 20 %, llocnennee He noasong—
€T CYHTaTh HaA3Ma4YeHHbI® NapaMeTpbl palMOHANbHBLIMH M 3acTa-
BIFOT NOBTOPHTL PACYET NPH YBENHYEHHOM PACCTOSHHH Mex-—
Ay cepasmMu, Ucnonbays nNUOO WHPOKONO/NOYHbIE ABYTABPLI HIH
HCKyCCTBEHHO YWHPUB HX NONKH HaBAPHBAHMEM NJACTHH AJIS
yBenuuyeyys HMX Hecywe# CnocoBHOCTH 1O T pyHTY.



[Ipunoxeune 4
Cnpasouxoe

NMPUMEP PACYETA CBAPHON KPEINY C OOHUM
APYCOM AHKEPOB (PACCTPENIOB) BE3
YYETA 3AWEMJ/IEHUA CBAW B I'PYHTE

Hcxonmble nanebe : KOTnoBaH ray6umost H, =10 M
COOPYXAaEeTCs B CYI'VIMHKAX YOeNbHBIM Becom X = 18 KH/M
(1,8 1c/MP), ¢ yriom BHYTpPeHHero 'rpemm Y= 13 H
cuennennemM ¢ = 0,022 MIla (2,2 rtc/mM2). BeprukanbHas
Harpyaka Ha npuaMe ofpyumeHusa orcyrcreyer. Cxema KOTRO—
BaHa nokasaHa Ha puc. 1.

[TpunumMmaem
LN he=8,0 M ua
\“* KOHCTPYKTHBHBIX
Pz 034 1) \N rTpe6oBakHit no
(G rc/mdN. O ’Q‘ pacnomnoxeHHio
\ 777 777 V57 (/[ KOHCTPY KUHH
e oA paccTpernoM;
" ocTallbHble Xapak-—
d \Qk‘ TEPUCTHKH KpenH
, W 1
NPHHUMAIOTCH M
npoBepaIoTCs B
npollecce pacue-
ra.

]

a0/

M= 10 00
6.93

VL4774

Onpenene-
HHEe aKTHUBHO-
ro naBsnelud

777527 rpyura. Ilo

g:gﬂyyfﬁ/]‘, dopmyne (23)

5 onpenengercy
(9497 T1c/r7?) + KosppulnmeHT ak-

THBHOI'O HOanjie-—
HH4 CYTr/IHHKa

Puc. 1. K onpepnenennio Benuuyun
Qe m M,
73



o} 130
Aq==1tg" (45~ - ) =0,6327,

Mo gopmyne (38) soruncnaercsa

p* = 2.0,022 V0,6327 = 0,0350 MIla (3,50 rc/m?).
OPHHHQTa AKTHDHOIN'O LdaBl/ileHud CYr/IHHKA KAK CBA3HOIO
rpyura na rayéuse Hy = 10 M onpenenserca c ywerom dop-

mynot (27)

P = 18°103:10°0,6327-107°(- 0, 0350) = 0, 0789 MIla
(7,89 tc/M2).
PaC‘leTlloe 3HayeHUue 3TO) BRelIMYUHbl COCTAaBUT

D, = 1,2°0,0789 = 0,0947 Mlla (9,47 rc/n°),

rae 1,2 - xoadpuuuent neperpyaxkd, npuHUMaAeMbifl o
Tabn. 1.
[lo ¢opmyne (37) onpenenmerca hg
. 2:0,022°10°
¢ 18-10%V0, 6327
KosgduttueHT NMaccHBHOrO OTNOpa rpyHTa BbIYHCAAETCH 0O
popmyne (14)

Ap== tg (45° +

= 3,07 M.

13°

2

) = 1,5805,

OpaitHaTa pucCuyeTHOrO U4KTHBHOTO AAaBNEHUs CYrNuHKa HAa
.S
rinyBute —5— OT Bepxa KOT/N0BAHA HAXONMTCS M0 dopmylam
(58) u (59), rne P = 0.

_1,2°18°10%°1, 5805'3
Pix 3

1070 =0, 0341 Mna
(3,41 TC/MQ);
p, = 0+0,0341 = 0,0341 Mla (83,41 TC/MQ).
Onpenensercs uHaubONbWHA NPONET NOCKH 34KNagHOrO Kpem-
neuus no popmyne (40) npu 89 = 0,06 M u Ry=1,2°15 =

= 18 Mlla aitga nucTBeHHHUL!, MNPHHUMAEMBIM [0 rabn, 3
(CHull 11-25-80)

18 A
bym 20,08 \/W " 0.95 .

IR



lllar cpa#fi npenBapETe/IbLHO HasHayaeTCd Mo dopmyne (60)
£ =0,95 + 0,09 = i,04 wm
H OKOHYATeNBLHO £ = 1,00 m., [Mpunumaerca P = 225 kH.

Cornacno n.3.7 ypaBHeHusa nna onpenenenus @ u M mo-
ryr 6biTbh 3anucausl B BHoe (cm.puc.l):

6
0,0947° 10 oo
8= 225 - S5EE0— (y -3,07)2 1070
-0,0341-10% *1,5°107® = 225-86,83(y -3, 07)2 -
- 51,2 kH;

6
0, 0947-10 3. .3

-51,2(y -1,5) = 225(y -3,0) - 2,28( y -3,07)°-
-51,2(y ~1,5) xH'm,
Hanpapnenue cunel “Bnpapo” U MOMEHTa "no yacopoii

CTpe/ike” TNPUHHATO MOJMOXHTENbLHBIM,
Onpepensetrca Mmgy(Ug npu G (Yg) = O;

225-6,83 ( y, -3,07)2 —51,2 = O;
Yo = 8,12 m.
Mmor 225 (8,12-3,0)-2,28(8,12-3,07)2-5],2(8, 12-1, 5) =
= 520 xH'm (52 Tt.Mm),

TpeByeMbili MOMEHT CONpPOTHBIEGHHS CBAH BblyucAgeTCs MO
dopmyne (60) npu Ry = 210 Mla L1277,

520-102 =B a3
W= W = 24768°10 M .,

Mo NOCT 8239-72 npuusaro ceueHue cpail ~ ﬂByTaBg Ngo
C reoMeTpUYECKHMH xapakrepuctukaMmu J =T76806°:107° M}

W = 2560100 M2 4 B =0, 19 m.
Harubamomuit MOMEHT M NepepeablBAaKILAS CHNa B YPOBHE
nHa xorjiosaHa onpeaenswores npy Y = H = 10 M

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

Mo =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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Mo ¢opmyne (B1) npu # =~ t wmetonom non6opa onpe-
nengerca rnybuia asabuskd ceam KOTOpasg NONy4yH/Aach
pasuoft 3,85 M (npoMexyTOuHble pPACHETLl HE MPHBOAATCH).

Boiyucnsercs kosduuMeHT X no aasucumocTH (5)

5/ 3
8000.10%°0, 19 -1
o = \/ 2. 1-105-108-76806-10-8 = 0,3634 m

4
rae K = 8000 kH/m ~— pna teepasix cyranaxoe (cm,.cnpa-
BOYHO® mpunoxenue 1);

E =2, 1'105 MIa (2,110 /M%) - MOAYNb YNPYrocTH
cranu, npuHuMaemnff no ta6én.63
(CHull I1-23-81),
Mo dopmynam (8) - (8) onpemenaiorca KosphHUHEHTHI
Chc’l Y Cb, C‘i .

€. = 0,3934-3 55 = 1,40.

_ 381,0:0,3934°

s = Tg000-0, 19 - 0. 01928
154, 20, 39342

C4= T 4000-0, 19 - 0. 01570;
£, = -0,45514 £y = -0,06746
f, = -0,31934 f, = -0,90954
fsy = 0,86574 fy = -0,47883
P4 = 1,35821 fu = 0,82101
By = 0,015260,86574 -0, 01570"1,35821 = -0, 00811;
B, =-0,01526-0,47883 -0, 01570-0,82101 = -0, 02020;

B = 0,45514°0,90854 -0, 96746-0,31934 = 0, 10502;
¢y~ - 0.00811°0,80054 - 0,31834-0,2020 _

0, 10502 -0, 00881;
0,00811°0,986746 - 0, 02020°
c, - 11°0,9 7453 1g50°020 0.45514 _ _ 0083,
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[IpopepserTcg NpPapH/IbHOCTL BLIYHCIOHHS KO3(pdHUHEHTOB
€, C2, Cs m Cyno saemcmocta (8):

W) = +0,00881.0,45514 + 0, 01283-0,31034 +
+0,01528+D, 88574 -0, 015701, 35821 = -0, 00000;

Wwi€,) - 0,00881 0,96748 + 0, 01283-0, 80954 —
-0, 015280, 47888 - 0, 01570-0, 82101 = 0, 00000;
"

WwW'(0)= +0,01528°1 = +0,01528; &, = 1,40;
Mg = 881,0 xHem (88,1 TcMm);
381,0—(0,01528*'0,00000)‘5%%—‘——;3341;) - 0,03 .
0,03 ’

PacxomaeuueW'lOO = 0,08 %, T.e. BLIUMCIeHHN BEp-—
Hbls ’

No dopmynam (8) m (4) onpenmensiorcs nepemeumenne u
UNTEHCHBHOCTL [ABJIGHHS CBAK HA TPYHT Ha rnybune Z= Ui

W(€)= -0, 008810, 85528 - 0, 01288-1,87810 +
+0, 0152B+0, 87878 -0, 015700, 45587 =-0, 01841 Mm;
Gy = 80C0-10° 8, 55¢~0, 01841):10~6 = _0, 523 MIla
(-52,8 ro/m2).
Pacuyernwit ornop cyrnuHka no rnybuypo & = v suuncna-
ercs no ¢opmyne (12)

P, = 0,8 [18'103‘8,58-1,58052'10"6+2-0, 022V/1, 5805 |
= 0,125 MIla (12,5 rc/M7).
Mo sapucumoctu {(l1) Baxomurcsa XospduuueHT Kop TPH
t'“p = t;
. . - 3
K™ “_8 3,55@—§23.525+0.19 1) - 4,795,
120, 193, 55
ITpenencuas BenuuynHe HHTEHCHBHOCTH [NABJIEHHS CBAH Ha
rpyHT Ha rnybuse Z = t = 8,50 M cornacmo ¢opmyne (3)
C YyyeTOM npocTpaHcTBeRHO# paborhl cpalt paBH&

6np= 0, 125'4,785 = 0,60 MIla (80,0 ro/mM°).

Hattnennsie snavenus Gy u Opp noncraenmorca B popmy-
ny (61)
G = 0,523 MIla (52,3 rtc/ 2) < 0,956np=

= 0,57 MIla (57,0 tc/M%).
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Briaucneuns MHTOHCHBHOCTH nAaBNeHHS CBay Ha I'PYHT Cbe-
nedrl B tabn. 1,

N HTeHCHBHOCTE napnenus cmaum Ha 'PYHT He rny6uue
z = L /3 onpenenserca us smopw u paBHa

t
= 0,183 MIla (13 TC/M2) (puc.2). f2
o) Y 77777 ) 8)
™ Q ;3 / Mﬂ[a 6"4/’
.l@ Q{ R \N ', rC/MjﬂsZ.’.fxl/ " (78] B
— ——ere
§ Mmax =520
W "’ fJ'Z
LN
'y

7ryry7’p \ pzaa""MI/‘{T7]/ 7 4=4y_”

N (8.97rc/mr) 779 8)

i Z 6.~ 053
(53)

Puc, 2. K npumepy pacueTa cpafinofi xpenw ¢ oOoHMM
apycoM anxepop (paccTpenon):
a - pacierHasl cXxema; 6 — amOpa MHTEHCHBHOCTH OAB-
nemm,Mﬂa(Tc/Mg); B — 8mopa H3rubamwiiux MOMEHTOB,
kH.Mm (Tc'M)

PacueTHbift otnop rpydara na rnybuse Z = 1, /8 BpiaHc=
nagerca no gopmyne (12)

Pn = 0,8 [18:10%1,18'1,5805:1070 + 2:0, 022 \/T,5805] =
= 0,0711 MNa (7,1 'I‘C/M2).

Kos¢pduunent Kyp onpenenserca no ¢popmyne (11) npu
bap= U /8 = 1,18 m.
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Taedxena I

gonl € |RE) [ NE) | RE) | RE) [GRE) [6hE) @) [cfE) | U, . Lm(fé/,.z)
0 I,00000 | 0,00000{0,00000 {0,00000 |-0,0088I] 0,00000{ 0,00000{ 0,00000(-0,00881 0
0,51 |{0,2{ I,00000 | 0,2000010,02000 |0,00133 |-0,00881I|-0,00257| 0,00031;-0,00002}-0,011I09 | 0,045
1,02 30,4 0,99991 |0,39999{0,08000 |0,0I067 |-0,00881}-0,00513| 0,00122;-0,00017{-0,01289 —(():‘116:)
1,52 0,6 |0,99935 | 0,509870,17998 |0,03600 |-0,00880(-0,00770| 0,00275|-0,00057|-0,014%2 .ﬁgf)
2,03 |0,8]0,99727 | 0,79927{0,31988 | 0,08532 |-0,00879|-0,01025| 0,00488|-0,00134{-0,01550 —5:2'572‘4)
2,54 |I,0(0,99167 |0,99722:0,49940 |0,16557 |-0,00874/-0,01279| 0,00762}-0,00262 |-0,01653 —((372252)
3,05 |[I,2]0,97927 |1,19171|0,71787 |0,028757|-0,0C863{-0,01529] °0,01095{-0,00451 {-0,0I748 -5:225';5)
3,56 |1,4|0,95523 |1,37910|0,97373 }0,45587 |-0,00842|-0,0I769| 0,01486|-0,00716 |-0,01I841 —(()::ZZ:Z?)
(~52,3)




li,ss

Tadxxna 2
z,m | & (8 f(E) | Pa(€) | Taf€) e, fit€) e,y f3(E) feu T3(8) |eufa(€) |M,xHou(Tc-n)
o | 0 | 0,00000| 0,00000|I,00000{0,00000 | 0,00000 |0,00000 | 0,0I526| 0,00000{380,9 (38,09)
0,51 | 0,2 |-0,00133|-0,00013}0,99999/0,20000 | 0,0000I |0,00000 | 0,0I526(-0,00314 [302,8 (20,28)
1,02 | 0,4 |-0,01067|-0,00213|0,59974|0,39998 | 0,00009 |0,00003 | 0,0I526|-0,00628 |227,2 (2,72)
1,52 | 0,6 |-0,03600-0,01080|0,99806|0,59974 | 0,00032 |0,00014 | 0,0I523|-0,0094” |156,5 (35,65)
2,03 |0,8 |-0,08532(-0,03412(0,99181 |0,79654 | 0,00075 |0,00044 | 0,0I514|-0,01254 | 94,6 (9,46)
2,54 | 1,0 |-0,16652|-0,083290,97501 |0,99445 | 0,00147 |0,00I07 | 0,01488|-0,01561 | 45,2 (4,52)
3,05 (1,2 |-0,28736{-0,I7260{0,93783|1,18342 | 0,00253 |0,00221 | 0,01431|-0,01858 | II,7 (I,I7)
1,4 |-0,45515|-0,31934|0,85573|1,35821 | 0,00401 |0,00410 | 0,0I3R1{-0,02132| 0,0




. 3 (2.1 _1)3
Kap = l+81‘18 (2-1, 32+0. 19-1) - 3, 987.

12+0,19°1,18
[Ipenenbuas BeNHYMHA MHTEHCHBHOCTH NAaB/IeHHS CBAH Ha
rpysT #a rny6use Z = § /3 = [, 18 u pamua

Gyp = 0,0711-3,887 = 0,2820 Mla (28,2 Tc/m°),

Ycrnoeue (2) npu z = Lt /3 Brinonusercs:
0,13 MIla (13,0 Tc/M%) < 0,950,282 = 0,268 MIlla
(26,8 tc/Mm2).
HMaruGawomue MOMEHTH HH)XKE [OHa KOT/IOBaHa onpeaengioT-—
ca no dopmyne (18)

M = 0,30342.2,1°10°108+768806°10~8-10-3x
X [le;‘(a *Czr:(ﬂ +C3f‘;(ﬁ) + Cy f.: (é‘] =
- 24062 [, () * Caf2'(€) + 55 (8) + cufi (€)] xHom.

Briuncnenua cpeneHnsl B Ttabn., 2.

HauGonpumit uarubaomuift MOMEHT HHXe OHaA KOTiOoBaHa pa-
Ben 380,98 xHem (38,00 rtc'mM), Makcumanbuwpii uarnbawomuh
momeHT (puc, 2) -~ 820 xH'M (52 Tc°m). [lpoBepka npou-
HOCTH CeYeHHs CBAH Ha H3rub BBINOJHIGETCH.

[lo pesyneraraM pacyeTta npuHHMaem cBau U3 NeB0, AHHE
ceaft 13,55 M, paccrossHe Mexny cBasmu | M, OOHH noscC
paccrpenos Ha ray6une hg = 3,0 M, Pacuerw noscose, sa-
TSXKKH H PacCTpPe/IoB, & TakKXe PACCTOgHHS Mexny paccTpe-
naMu B HACTOseM NpUMepe HEe pPAaCCMAaTPHBAIOTCH.
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ENOXSHES 5

TPaBOTHOS
XAPAXTEPHCTVIKYM HETKAHHX MATEPYAJOB
HasBamme , PxpMa-npoN3- Mapga Bux CTM, cmocod ympoure- |lomspx- | Ymessmas |OTHOCHTEIE:~
BOXETEXH, CTDAEHR EEA, HCXONEHE IOJEMep HOCTH&A | IPOYHOCTE |HOE 8-
ILTOT— OpE pas- |EHe, &
HOCTH, HBS
T/ PE/cﬁ
Bumen, Por-IynrerxrercTes U -I4 YiraoupodwuBHO#, mOJRad®D 150 100 53
(@pamma) U 24 I00% 2I0 160 65
1) -34 270 2I0 70
U 44 340 260 76
U -84 350 440 -
%egnemdegpmm x(oggﬁ ’{2%}{ Tapx%mem, noJH- 128 Ié% :ég
e e KX a@np
YRR SPRw 2008 200 98 69
280H 280 I22 69
I40HC Tgamu#, mommadmp I00% 140 221/186 {14,7/I1,2
T75HC I75 270;180 t8/13’
265HC 265 380/500 25/1I7
375HC 375 600,/600 30/20
Jopmmr (CCCP) -Ia YrzompoduBRO%, CMeCE BTO—| 600 I20/100 70/13C
-I6 DHIHHX CHHTETNYSCKEX Bo- | 600 I00/90 70/130
¢-2a J0XOR 600 90/70 80/140
26 600 70/50 80/140
Koxgorn 3mra (lamms) P250 UraonpoGHBHOZ+R X6 SHH Y, 250 140/80 40
P450 momab 007 450 1707160 4
Hombexsr, Xem Jmun TC-200 HraompoduBrOl, mosEmpomE-| 250 120 80
(ABCTDRA) TC-300 N8R ?BO%EB 350 160 80
Teppam, Af#t-Cu-A# (ArTuma) W/5-5 TraBuit, 0. OmAABE 75 - 280 10
rpa V\«fm-m TOTESGD T e R - -
/12 - 2558 -




Hasparxe, $upwa—mpoxs- Ma Bxx CTM, cmocod ympoums— |[oBepx- | Ynsxemas | OTHOCETSIE-
BOXETENH, CTPAHA PEa HEA, MCXOZEHE LOXEMSD HOCTHAR | UPOYHOCTS|HO8 8-
IWIOT- UpE pas—~ |HWe,
HOCTB, e,
r/ua E%u
35C - 200 -
444 - 200 -
™7 - 500 -
2020 - II50 -
40B - 200 -
PPT 70 - 26 60
T 140 - 49 6Q
280 - 94 60
Tenap, Jomom (CIA) 136 TepMOyIpOYBEHEHA, TOXE- 136 II0 45
P 200 npguz)rygg ooz 200 128 5
e , Xexcr (Jamus) 200 HraonpoGrBHO#, mOMM 200 100 73
Tpezepa 300 002" ! |2 150 78
400 400 240 8
500 500 270 73
dnGeprexc, Tmderrexc 170 TepMoyIpouHe i, uo.nnpcr- 170 64/80 65
(Bar1a) 300 b2 yug_gs 2, no.n 300 120/160 70

€8
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