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BBEAEHHUE

BaxHas ponb B NMOBbILIEHUH 3QPEKTUBHOCTH NMPOU3BOJACTBA, Oe3omac-
HOCTH paboT U pocTa A00bIYH YIJIf OTBOAUTCA COBEPLIEHCTBOBAHHIO CNOCO-
OOB M CPEACTB KPEIUIEHUA COMNPKECHHH BCKPBLIBAIOWIHX, ITOArOTaBJIH-
BAIOUIUX M BbIEMOYHBIX BbIpabOOTOK pa3jMyHOro HaszHadeHHsa. Paborbl no
BCKPbITHIO, TOArOTOBKE H OTPAOOTKE yroJbHbIX IJIACTOB BEAYTCA KaK Ha
OonblInX rnyoOHHax, TaKk ¥ HAa He3HAYUTEJILHOM YOAJIEHUH OT OHEBHOM Io-
BEPXHOCTH, KaK NPaBHJIO, Ha BHOBb OCBAHBAaEMbIX MecTOpoXaeHHAX. IIpu
3TOM TOPHO-TEOJIOTHYECKHE YCIOBUA HA LIAXTaX U3MEHAIOTCS B NOBOJIbHO
IIMpOKOM auana3oHe. llogaepxanue ropHsix BoIpabOTOK U UX CONMPAXKEHHH
B JIKCIUTyaTAallHOHHOM COCTOSHMHM 4YacTO 3aTPYIHEHO H3-3a HEJOCTATOYHO
00O0CHOBAHHOIO BbIOOPA CXEM HX PACMOJIOXKEHHSA, HECOOTBETCTBHA INMPHMe-
HAEMBIX THIOB KpPEMH, COCOO0B COOPYXKEHUA H OXPaHbl KOHKPETHBIM IoOp-
HO-T€0JIOTHYECKHM U TOPHO-TEXHHYECKHUM YCIIOBHSAM.

bonbuioe 3HaYeHWEe UMeEET OpraHusauus padboT no NpesOTBPAUICHUIO
pPaccNnoeHnd MOpoA BOKPYI COMPSIKEHHH ellle Ha CTaJHH MX COOPYXEHHA.
OcobeHHO 3TO BaXHO MpPH Npoxonake M cOOHKe napHbIX BbIPabOTOK M
3TANHOM MPOBEIEHUHU COMPATaKIIMXCS BLIpabOTOK NMPH HX OTBETBIECHHAX H
nepeceueHuax. Ha conpsxeHHsaX BbIpabOTOK € OUYMCTHBIMH 3300SMH He
MOJHOCTBIO PELIEHbI BOMIPOCHI O CHIXEHNIO TPYAOEMKOCTH BCIIOMOTaTe b=
HbiX paboT, CBA3QHHBIX C AEMOHTAXEM 3JIEMEHTOB PaMHOH Kpenu M HX BOC-
CTAaHOBJIEHMEM, YCTAHOBKOM M NepPEaBHXKOH Kpenu yCHIIeH!s U ap. Bee aTi

HENMPOHW3BOAHUTENbHbIE 3aTPATbl CHUJI U CPEACTB CKa3bliBaIOTCA Ha 3¢ (eKTHB-
HOCTU padoThI NaB.

[lInpokoe pa3zHoODpa3zHe ropHO-re0JIOrHYECKMX U TOPHO-TEXHHUUECKHX
YCIIOBHM NMPH COOPYXKEHHH H NONNEPKAHUU CONMPIXKEHUN TOPHBIX BhIPadOTOK
TpeOyeT NpUMEHEHNA pa3IM4YHbIX BUAOB Kpernu B 3aBUCHMOCTH OT HX Ha3Ha-
YCHUN, PACONOXKEHUA, Pa3MepoB U CpokoB iskcnayatauru. [lo3atomy pe-
l1aouiee 3HayeHue npuobperarT paboTel, HanpaBieHHbIe HA 000CHOBaHHE U
BbIOOp pallMOHANbLHBIX MapaMeTPOB KpeNnu CONPAXKEHUN IS BCET0 MHOroo0-
pa3usA ropHbIX BbIpabOTOK, 00ecneynBaroUiHe X HAAEXKHOE H Oe3peMOHTHOE
NoaxepX aHHE HE TONbKO B OOBIYHBIX, HO H B CJIOXKHbIX YCIIOBHSAX.

B pa3paboTaHHbIX U HEHCTBYIOLIMX HOPMATHBHbIX, HOPMATHBHO-
METOOHYECKUX H METONUYECKHMX AOKyMeHTax [1-8] Bonpochl kpennenus,
OXPaHbl U MOANEPKAHHUA CONPAKEHHH PACCMOTPEHBI HEAOCTATOYHO TOJIHO H
nosromy TpeOyrT Oosee aeranbHOM npopaboTku. OTCI0a BO3HHKAET PAL
FOpHO-reOMeXaHHYECKHX H TEXHOJOrHYECKUX 3aTPYAHCHHUH NpPHU PELICHHH
NPOU3BOACTBEHHO-TEXHHYECKHX 3a1ay MO MPOEKTHPOBAHHIO H COOPYXEHHIO
3THX OTBETCTBEHHbBIX Y3JIOB BCKPbIBAIOIIHUX, MOITOTABIMBAIOIUX H BbI-
eMO4YHbIX BbipaboTok. Ocob0e BHHUMaHHe 3acCiyXHBaeT HOBAaf TEXHOJOTHA
KpPEINeHH CONPAKEHUN FOPHLIX BbIpaOOTOK CTanenoJuMepHOW aHKEPHOM
Kpenblo, HalleAwas UHPOKOe pacnpoCTpaHeHHe B 3apyOexHOH NMpaKTHKe.
MHupoBOi1 OMNBIT NOKa3biBACT, YTO MUMEHHO TaKasd TEeXHOJIOTHA TO3BOJIFET
0e30nacHO, HAEXKHO ¥ IKOHOMUYHO COOPYXKATb U MOALEPXKUBATH CONMPsKe-
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HUA TOPHBIX BbIpaOOTOK B CAMbIX pa3HbIX YCIIOBHAX, obecnieynBas npy 3ToM
BbICOKHUE TEMITbl HX NMPOXOIKH.

OcHoBHas 3agaua MeToauku — pa3BHBafs OEHCTBYIOLIME HOPMATHBHI,
YCTAHOBHTb €AHHbIE MOAXOIbI H MOJIOXEHUS 110 OINPEACTICHHIO NapaMeTpOB
Kpenu COMNMpAXEHHH FOPHbIX BbIpaOOTOK, MPOBOAMMbIX U NMOAAEPKHBAEMBIX
BHE 30HbI ¥ B 30HE BIIMAHUA OYHCTHBLIX padOT pa3inyHbIMH BUOAMH KPENH, B
TOM YHCJIE U CTAIENOJUMEPHBLIMA aHKEpPAMH MO MPOrpecCHBHON TEXHOJIO-
I'MH, KOTOPBIM CIEAYET OTAABaTh O0Mbliee NPEeaANOYTECHHE.

ITonoxexnusa, NpUHATBHIE B METOAUKE, HAYYHO OOOCHOBAHLI M MPOULIH
ONBbITHO-NPOMBILUIEHHYIO NPOBEPKY HA YrojdbHbIX LIAXTAX OCHOBHbIX Oaccei-
HOB CTPaHbl.

Hacrosuas Meroauka no pacyery ¥ BbliOOpY napaMeTpoB KpernH Ha Co-
NpSHKEHHUAX TOPHBIX Bbipabotok paspaborana BHUMMU, ero ¢punuanamu M
NPeICTaBUTILCTBAaMH NpH yyacTun cneuranycroB IlewopHHWHnpoekra wu
MPOU3BOACTBEHHHUKOB YIOJIbHbIX KOMNaHui M wwaxT. OHa pernaMeHTHpYeT
KpeIuleHHe U NMOANEpXKaHHe CONPXKEHHH rOpHbIX BbIpAOOTOK pa3snH4yHbIMU BH-
JaMH Kperd BO BCEX TUNMYHLIX IS LIAXT YCIOBHAX. OTO MO3BOJET PELIMTD

NpoOJIeMy KOPEHHOTO NOBbilleHKHA 3G dEeKTUBHOCTH M 0€30macHOCTH paboT Ha
waxTax Poccun.



1. OBJTIACTb N YCINOBWMA NPUMEHEHNA

1.1. Hacroswas Metonuka npegHa3HauyeHa s pacyeTa U BbiOopa na-
PaMETPOB KpeENnu Ha COMNMPSKEHUAX FOPHU3OHTANIbHBIX H HAKJIOHHbIX BCKPbI-
BAIOLHUX, MOArOTABJIMBAIOIIUX U BbIEMOYHbIX F'OPHbIX BhIpaOOTOK NPH OH-
HapHOH U NMapHOH MOATOTOBKE BbIEMOYHAIX CTOJIOOB HA miaxTax Poccun.

1.2. Meroauka pacnpoCTpaHseTcs HA CHeAyIOLIHE [eOoJIOTHYECKHE H
FOPHO-TEXHHYECKHE YCIIOBUA:

PacrnojIOXKeHHe COMpsHXKeHUH BbIPAabdOTOK B TOMIUE MOPOH, HMEIOLIHX
pacyeTHYI0 Npo4YHOCTh He MeHee 10 MIla, u yriis — He meHee 6 MIIa;

YroJi 3aJIeraHus rnopoA # niactos 10 30°;

riyOnHa pacrnojioKeHus oT 3eMHOH nosepxHocTH 2o 1200 Mm;

MOLIIHOCTb YI'OJIbHbIX NJIacTOB m CBbitIE 0,55 M;

MaKCHMaJILHLIH ITPOJIET CONPSXKEHUH BbIpaboTOK B npoxoake 12 M;

PACMONOXKEHUE CONPAKEHUN BLIPAOOTOK BHE 30HBI KU B 30HE BIMAHHUA
OYHCTHBIX paborT;

oObiyHbIE CrIOCOOBI MPOXoaKH (03 NPUMEHEHHUA CrIeliHalIbHBIX CIIOCOOO0B).

1.3. IlapaMeTpbl Kpenu B YCIOBUAX, OTIIMYAIOLMUXCA OT MPUBEACHHbBIX B
n.l.2, seiovparoT Ha ocHoBe pexoMeHpauuid BHUMH u apyrux cneumanu-
3UPOBAHHBIX OpraHU3aLf, UMEIOLLIMX COOTBETCTBYIOLLIME JIMLIEH3HH.

1.4. Pacder u BbIOOp napaMeTpoOB KpeNH B CIOXKHBIX YCIOBUAX (MTPH OT-
HECEHHUM MOPOJ, OKPYXAKWMX BbIPpAOOTKH, K KaTErOpHH HEYCTOHUYMBBLIX;
NpH ONacCHOCTH FOPHbIX YIAPOB, BbIOPOCOB YIJiA, NOPOAbI K ra3oB; HAJTHYHH
BOJOHACBIILEHHBIX NOPUCTBIX MOPOA H HANOPHLIX TOPH3OHTOB H AP.) AOJDK-
Hbl MPOU3BOANUTLCA ¢ YYETOM HOMNOJIHUTENbHBIX TpeOOBaHMH, MPEAYCMOT-
PEHHBIX I TAKUX ClIy4aeB COOTBETCTBYIOIUMMH HOPMATHBHbLIMH JOKYMEH-

TaMH, HIH C MPHUBJICYEHUEM CMNELHMATIM3UPOBAHHbBIX HAYYHO-HCCAEA0BATEIb-
CKHMX UHCTHUTYTOB.

2. ObLLIE NMOJ10XXEHUA

2.1. ITon, conpsxeHHeM OAWHOYHBLIX BbIpabOTOK NMOHMMaeTcs 00acThb
X B3aUMHOIO BIMAHUA MPU COEAUHEHUU IBYX U Ooice BbIpabOTOK B OHY,
OTBETBJIEHHH OT OCHOBHOH BBIPA0OTKH APYrHX, NPUMbIKAHHH ONHOMN BbIpa-
OO0TKH K APYrou, nepeceyeHuu BoipaboOToOK, @ C OYUCTHLIM 3a060eM — y4acTKH
NOArOTOBUTEIIbHOW BbIpaOOTKH, HAXOAALIUECA B CTBOPE C OYHCTHBIM 3a-
6oeM U NpHMbIKAOU{HE CIEPEaH M C3aOU HErO Ha NMPOTAXKEHHH 10 M.

2.2. ConpsxeHusd OOUHOYHLIX I'OPHbIX Bbipabotok (puc. 1) nogpasne-
NKI0TCA Ha NMPAMOYTOJIbHbIE (@) U OCTPOYIOJIbHbIE (O) NnepeceyeHMs, NPAMO-
YrojbHbie (8) H OCTPOYIrOJIbHbIe (2) OTBETBJICHHSA, OTBETBIIEHHS NO K|YHBOH
(0), pa3BeTBJICHHA (COERUHEHHA) MOJ YIIIOM (€e) U 10 KPUBLIM {0/, 3, U), CO-
Nps>keHUd ~ TPeYroyibHbld y3en” (x), NpuMbiKaHua BbipaboTok (1, M). OO-
JaCTb B3aHMHOIO BJIMAHHA CONPATAIOLUXCA BbIpAOOTOK OMNpPEAENAIOT MO
npuin. 1.



Puc. 1. Buasl conpsikennii ropHbIX BuipabOTOK:

a — NPAMOL NEPeceyeBune; 6 — KOCOL, 6 — IPAMOE OTRETBACHUE, 2 — OCTPOYTOALHOE, d — OTRETRIICHUE IO XPH-
BOH; €, )¢ — COCAMHEHHA OBYX BbIPabOTOK B O{HY; 3 — ZBYCTOPOHHEE OTBETBIICHHE, ¥ — TO K€, C PA3HOCOM
BbIpabOTOK; K ~ CONMPAXEHHE TPeX BoIpabOTOXK (TPEyronsHeli yien); a, M — NpUMbIKaHHe BbIpaboTOK

2.3. Ilpu napHoO# NOATOTOBKE BbIEMOYHBIX CTOJIOOB CONPSHXXEHUSA BbIpa-
00TOK nompaszaensaoTca (pyc. 2) Ha NMPAMOYroJibHble (@, ) 1 OCTPOYTOJbHbIC
(6). PemueHus 1o MNMpoOBEACHHIO W MOMAEPXKAHHUIO CONPSHKEHHH NPH MHOTIO-
IUITPEKOBOH NMOATOTOBKE BbieMOYHLIX CTOJIOOB NPHHUMAIOTCH Ha 0a3e peko-
mMengaunii BHMMH unu npyrux crienMamu3upoBaHHbIX HayuyHO-HCCIIENOBa-
TEJILCKUX HHCTUTYTOB U OpraHU3alliii, UMEIOLINX COOTBETCTBYIOLLHE JTHL[EH3HH.

Z Ej AW 7
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Puc. 2, Bunst conpstxeHuit npy napHON NOAroTOBKE BbIEMOYHLIX CTOIOOB:

a, 8 — NPpAMOYTronbHbIE; § — OCTPOYTONBHBIC

2.4, 1lpn npoBeneHuu ¥ NOANEPKAaHNH MAPHLIX BbIPADOTOK B YCIIOBUSAX
NIHHAMWYECKHX NMPOSABICHUH IrOPHOTO AABJIEHHS (IacThl, ONMACHbIE 1O TOp-
HbIM yZapaM, BHE3anHbIM BbiOpOCaM yris ¥ rasa) Bce paboTbl No NpOXOIKe
COOEK MeXIy HHMH C onpefeneHueM 0e30MacHOro pacCTOSHHA 3aCEYKH
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cOolku A0 OnmxHero 3abo0a nMpoBOAHWMON BBIPAOOTKH, NPHHATHIO MHHH-
MaJIbHOTO OIIEPEXKEHUS OIHOIO MPOXOAUECKOro 3a00d OTHOCHTEIBHOIO
APYroro M pacuyery WHPHHbI NOJATJIIMBOIO LEIMKAa MEXAY BbipaboTkammu
CJIEAYET BbLIMOJHATL C Y4YETOM TpEeOOBaAHHH COOTBETCTBYIOLIHX HOpMa-
TUBHBIX NOKYMEHTOB, PErilaMeHTHPYIOLLUMX Oe30MacHbIe YCIOBHA paboThl.
IIpu 3TOM COOMKY NapHbIX BbIPAOOTOK U KpereHHe UX COMPAXKEHHH JIo0-
[MyCKAaeTCs NPOU3BOINUTD C OTCTAaBAHHEM OT OIHIXKHEro npoxoayeckoro 3abos
Ha paccTosiHue He MeHee [ = 1,5(b1+b2+l), te b1, b2 — COOTBETCTBEHHO LIH-
PHHA KaXA0H napHO# BbipabOTKH B Npoxoike; /lu — IWMPHHA MOAATIHBOrO
HeJIMKA MEXAY BbIpabOTKaAMH, a OMEpeXeHue MEPefoBOTO NMPOXOAYECKOro
32004 M0 OTHOLIEHHUIO K 320010 ApYyroi BoIpabOTKH HOMKHO OBITL HEe MeHee
I' = 3(b1+ba+ly).

2.5. ConpsxeHuss OYUCTHOrO 32005 ¢ NoAroToBHTENbHOW BbipabOTKOM
(puc. 3) noapa3aAeyfsOTCS Ha:

~ COTIPSKEHHE C norauaeMon BolpaboOTKOM;

~ COTIPAKEHHUE C BLIpabOOTKON, COXpaHAEMOM 3a NMEPBbLIM OYMCTHBIM 3a60eM;

— COTIpSiXKEHHE C MOBTOPHO KCMOJIb3YeMOil BbIpabOTKOM;

~ COMpAXEHUE C BbipabOTKOI, MPOBOAUMOI BNpHCEYKY K BbipaboTaH-
HOMY NMPOCTPAHCTBY (NPH CIUIOLIHONW NpUCeYKe UM NMPH OCTaBAEHHH NOJIO-
Cbl YIJIf LUUPHUHOH 2—4 M);

— CONpMKEHUE C BbIpaOOTKON, OXpaHAEeMOM LIENTHKOM LIMPUHON MEHbIIIE
0,1H, HO He MeHee 15 M;

— CONpsAXEHUE C BbIpaDOTKOH, OXpaHAeMoH uenukoM (2,5..3)m (npH
noraiieHHM OXHON U3 NMapHbIX BbIpabOTOK 3a JIaBOM UK NPH €€ BPEMEHHOM
COXpPaHEHUM I LeJiek TPAHCNIOPTUPOBKH YIIIf);

— conpsKeHMeE C BIpabOTKOH, 0hOopMIISEMON 32 OUUCTHBLIM 3200¢eM.

2.6. Pacuetr nmapaMeTpOB KpenHu CONPHKEHUIH BCKPLIBAIOUIMX M MOATO-
TaBJIKBAIOWMX BbIPa0OTOK CIEeAYEeT NPOU3BOANTb, KAK MTPABUIIO, U3 YCIOBHA
nX 6e3pEMOHTHOIrO NOALAEPKAaHUS B TEYEHHE BCErO CpokKa UX cnyxObl, npen-
ycMaTpHUBas BbINIOJIHEHHE MeENKHX nmpodunakTuueckux pabor no coxpaHe-
HUIO 3KCAAYAaTAaUHMOHHOrO COCTOSHUA BLIPAOOTOK.

2.7. Ing yuyeTta BIUAHUA OYUCTHLIX pa0OT HA CONPAXKEHUS OAUMHOUYHLIX
BLIpabOTOK, NOAAEP)KHMBaEMbIX B pa3lIMYHbIX 30HAX UX BO3ACHCTBUA, Clleny-
€T PYKOBOJCTBOBATbCA COOTBETCTBYIOIUHMMH pa3ieilaMM HOPMATUBHbIX JO-
KyMeHTOB [l, 2, 6] Miau oOpamaTbCa K CHeUHManU3HPOBAHHBIM HAayYHO-
MCCIIENOBATENLCKAM HMHCTATYTAM M OPraHM3auusM, HMEIOLUM COOTBET-
CTBYIOLIIHUE JIMLICH3HUH.

2.8. CymecTBeHHOE BJIMAHHE HA YCTOMUYMBOCTb COMNPSXKEHHH M compHi-
TarlUXcs BhIpaOOTOK OKa3biBaeT GOpMa HUX CCYEHHS, KOTOPYH PEKOMEH-
IyeTcs BbIOMpPATh C Y4€TOM HHTEHCHUBHOCTH MPOABIIEHHH TOPHOIO JXaBJIEHHU,
MaTepHala U tuna kpenu. Ilpn ankepHoi kpenu GopMy ConpsKeHHM Lene-
co00Opa3HO NMpPUHUMATDL, KaK NPaBUNIO, NPAMOYIrOJbLHOW WM TparneuHueBHI-
HOM C IUTOCKOH KPOBJIEH, COBMAaAalolllen ¢ NMOBEPXHOCTIMU HaNnacTOBaHHUS
MOPOJ, 4 B INNIACTOBLIX BbIEMOYHBIX BbIpaboTKax — ¢ KpoBieH racra. B He-
YCTOHYMBBIX NMOPOOAX U HA CONMPAXKEHUAX ¢ OOJBIIMM NPOJIETOM CIEAYeT
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Puc. 3. ConpsxeHnst o4HCTHOTro 32601 ¢ NoAroTOBUTELHOMN BHIPaOOTKOM:

a — ¢ norawtaeMon; 6 — ¢ BHIpaboTKOH, COXpAHACMOI 32 NEPBLIM OYHCTHLIM 3a00eM; 6, 2 — C IMTOBTOPHO HC-
IONb3YyeMOH; 0, € — C MPOBOIXUMOM BITPHCEUKY K BLIPaOOTAHHOMY MPOCTPAHCTBY (IMPH CIUTOMIHON MpHCcey-
K€ WIN MPH OCTABICHHM NTONOCh! YITIA LIKPHHOR 2—4 M); ¢, 3 — ¢ BLIpabOTKOH, OXpaHAEMOR LETTHKOM
wHpHHOH MeHbIne 0,1/, HO He MeHee 15 M; i, &, 1 ~ ¢ BLIPAOOTKOH, OXpAHAEMON LIETHKOM (2,5-3)m (mpu
noraueHuy OQHOA U3 NapHLIX BLIPAbOTOK 32 OYHCTHLIM 3200EM WIH fIDH ¢ BPEMEHHOM COXPaHEHHH 1A
uene#t TPaHCNOPTHPOBAHMA YITIA; M, K — € BRIpabOTKOH, 0POpMITICMOH 32 OUHCTHBIM 3300¢M



MPUMEHATb CBOAYATYIO QOPMY CeYeHHH, a B 30He BJIMAHHA OYMCTHBIX paboT
C AHTEHCHBHbIM NPOSBJIIEHHEM T'OPHOrO JaBlIEHMs, KaK MPaBHIO, KOMOHHH-
POBaHHbIE KPEIH.

3. OCHOBHbIE MCXOAOHbIE [1AHHbIE
N PACHETHbBIE NONO>XXKEHAA

3.1. OCHOBHBIMH HCXOJHBIMH JAHHBIMH JUIS PELLICHHA 3a4aYH pacyeTa
BbIOOpa napaMeTpoB KpenH CONpAXEHHIH BbIpabOTOK ABIAIOTCA ClERYIOLLIHE
FOPHO-T€0JIOTMYECKHE H TOPHO-TEXHHUYECKHE (PAKTOPBLI:

— HAUMEHOBAHHE U Ha3HaueHHe BbIpadoTOK;

— CPOK CIIYXXOBI CONPAXKEHHH I, TOIbI;

— ri1yOHMHa pa3MelleHHs CONPKEHUA OT MOBEPXHOCTH H, M;

~ THI CTPOCHUS TIOPOX KPOBIYU U UX YCTORYUBOCTD,

— YroJ naacHus nopoxn o, rpanychl;

~ MOUHOCTD CIIOEB NOPOa mi, M2, ..., M,, M;

— COMPOTHUBJIEHHE CXXAaTHIO opoa (xaxaoro ciios) Rex B obpasue, MIla;

— XapaKTepUCTHKA CTPYKTYPHOrO ocinablieHus NOpoa U TEKTOHHYECKOM
HapyLIEHHOCTH,;

— HaNpasJIEeHUE NPOXOIAKH BbipabOTKH (BKpPECT NPOCTHPAHUA NMOPO, NO
NPOCTUPAHHIO, NTOX YITIOM);

— LLIMPHHA H BBICOTA CONPATraroUXcs BoipaboToK B npoxoake b'u A', M;

— MaKCHUMaJIbHas BbICOTA CONPAXKEHHN B MPOXOOKeE A, M;

~ PacCTOAHHE OT CONPSXKEHUSA IO APYTUX BbIpaboToK lo, M;

~ PACCTOAHHUE OT COTPIKEHUA 10 OYUCTHbIX padoT, /o, M;

— cnoco6 npoBeneHus BbipaboTok (6ypoB3pbIBHON, KOMOaHOBBINH);

— BHJ CONPSXEHHUA, yroJl NpUMbIKaHUA 0, rpaaychol;

— XapaKTepHCTHKA Kperu CONpAXKECHHUHN.

3.2. PacueTHad rnyOuHa i CONPsXXEHHH NMpUHHMMaeTcsd paBHOH ¢ak-
THYECKOM IIIyOHHE OT MOBEPXHOCTH.

3.3. XapaKTepUCTHKA CTPYKTYPHOro OCiIablieHHd nopoJd U TEKTOHH-
YeCKOW HapyUWIEeHHOCTH oleHUBaeTCA KO3IPDULIMEHTOM ke (TaOmuuet 1, 2).

Tadbnuua |

Cpensee paccrosHue
MEXIY MOBEPXHOCTAMH
ocnabnenna nopon, M

bonee 1,5
1,5-1,0
1,0-0,5
0,5-0,1

Menee 0,1




TaOauua 2

XapaxTepHCTHKa MeCTa PaIMCLIEHHA COMNPAXKCHHA

[lmmxaTHBHBIE HapyuwleHHs ¢ paguycoM Oomee 300 M MAM JIU3IBLIOHK-
THBHBIE ~ HAa PacCTOAHHH cBhillie 4N (N — HopMalIbHasA aMIUTMTYJA Ha-
pyuieHHus 1o 10 M), T. €. BHE 30HBI BIIMAHHA HapYLUEHHH

ImkaTHBHbIC HapylueHHs ¢ pagdycoM MeHee 300 M WM B 30HE BIIMAHHA
JM3BIOHKTHBHOI'O HAPYLLICHHA HA PACCTORHHUAX OT Her0o 4N ... N

HenocpeacTBeHHO B AM3IBIOHKTHBHBIX HAapYUIEHHUSAX HA PacCTOAHUH OT

HHUX MeHee NV, B TOM YHCIIE B 3aMKaX TEKTOHHYECKHX HapYylUueHHR 0,3

3.4. Ilo ctpoenHIo NOpoa B KpoBie CONPAXKEHUM CIEAYeT BbIAENATL TPH
THNAa KPOBJIK MO 00OpyHIaeMOCTH B COOTBETCTBHUH € TabI. 3.

Tabnurnuna 3

OmxopoaHas ¥ HeoqHOPO-
Hast, H3 CJIOHCTBIX NpPEHUMY-

IIECTBEHHO TIMHUCTBIX, Tec-
YAHOTJIMHHUCTBLIX M Iecya-
HbIX CIaHUCB (aprwUmMTOB
M aJIEBPOTMTOB),

Re< 60 MIla

HeonHopomHas; Haf HeMmocpeact-
BEHHOH KpOBJieH H3 TIiepecilau-
BAKOMIMXCA CJIOEB ClIaHIEB, Mecya-
HHKOB M T.J. MOMIHOCTRIO OT () 110
0,35 3ameralT INpeHMYIUECTBEHHO

MACCHBHbLIE TeCYaHHKH H H3BecCT-
HAKH, Re> 60 MIla

OpHopolHas H HEOILHO-
polHad, ¢ HHTCHCHBHOH
KOCOCEKYILEH TpEWNHOBA-
TOCTBIO B 30HaX TEKTOHH-
YeCKMX TMJIMKAaTUBHLIX M
pa3pbiBHbLIX HApYLIEHHUHA

3.5. Jua Bcex TUIOB KPOBJIH IO OOpPYLIAEMOCTH HEMOCPEACTBEHHYIO
KPOBJIIO HaZX CONMPAXEHUAMH CIIEAYeT pa3dcNaTh HA TPH Kjlacca Mo yCTOMYHU-

BOCTH B COOTBETCTBHUHU ¢ TAbII. 4.
Taonuua 4

| xnacc - Heycroiiunpas Il knacc — xpopns cpenHed YCTORYMU- 111 xnacc ~ YCTOMRYHBAK KPOBIA
KpOBIA BOCTH

O0pylueHHe KpoBJM MoCie
oOHaXeHHMA Ha paccrod-

HUH oOT 3abosa nmo 1 M.

[IpeumyiiecteeHHO  TOH-
KOCJIOUCTBIE H TPeELWHHO-

BATbI€ I''TIMHHUCTLIC CIIARHIIbI,
Rc":30 Ml’la

CoxpaHeHue yCTOHYMBOCTH INpH
ODHaXXeHHUH XpOBIM HA Paccrog-
HUM oT 3a060s | 10 3 M. [Ipeumy-
HIECTBEHHO CJIOHCTbIE MaNOTpeLiH-
HOBaTble TJIMHUCTBIE M IMecYyaHble
ClTaHubl (apruJUMThI, AJIEBPOJIU-
Thl), 30 <R £ 80 MIla

CoxpaHeHHE YCTOMHYHBOCTH
KPOBIMH FIpH OOHaXECHHH Ha
PaCCTOSHHH OT 3a005 CBbI-
we 3 M. [IpeumylecTtBeHHo
MAaCCHBHbIC HETPEeLIUHOBA-
Thl€ TeCYaHUKH M H3BECT-

HakH, R.> 80 MIlla

3.6. PacueTHY10 IUMPHHY COMPAKEHUM MNepeceKaloluxcs U OTBETBIALO-
Hnxcd BbIpaboToK (puc. 1, g, 6, 3, k) onpeaensoT no popmyie:
b= b +b}, (1)

rae b1 ¥ b2 — pakTHyeckas WHUPHHA NMEpeceKaroUIUXCcA BbIpaboTOK B NpoXo.-
Ke, M. PacyeTHas IWMpHUHA CONMpPSXEHHUI C COEAMHEHHEM, OTBETBIEHHEM M
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NPUMbIKAHHEM OJIHOH BhIpaOOTKH K Apyrou (puc. 1, 8, 2, 0, e, i, u, n, Mm;
puc. 2, aq, 6, 8) onpenensercs no popmyiie:

b= Jb2 +0,5b2 )

rae b — pakTuyeckas WUPUHA OCHOBHOM LIMPOKOH BbIPabOTKH B NMpOXOaKe,
a b2 — TO Xe, NPHUMBIKAIOWEH, OTBETBIAIOLIEHCH, COSAUHAIOMICHCS, M.

Cnenyer oTivMuaTh WHPHHY b OT MAaKCHMAJILHOTO MpOJieTa CONpsXKe-
HUA B, onpenenseMoro 1o COOTBETCTBYIOLIUM ¢opMysiaM npui.l B 3aBHCH-
MOCTH OT BHIA CONPSXKEHUs, IIHPHHDbI CONPATralolMXcs BHIpabOTOK U yria
NPUMbIKAHUA (OTBETBIEHUA). MakcuManbHbiid nposieT B aBngeTcs BaXKHbIM
Ir€OMETPHYECKHM MapaMeTpoM, HeoOXoaumbIM 1A BbIOOpAa TEXHONMOTIHH
NPOXOIKH U KOHCTPYKLHM KPEMNH CONMPAKEHHA.

PacyeTHad WIMPpHHA COMPAXKEHHHA MOArOTOBUTEILHOM BBIPAOOTKH C
OYUCTHBIM 3a00€M (CM. puc. 3) NPUHKUMAETCH PABHOM HIMPHHE NMOATOTOBH-
TEIbHON BbLIPaOOTKH B npoxouke. PacyeTHas BbICOTA COMNPAraloLMXCcS Bbl-
paboTOK U CONpPSAXKEHHUH NPHUHHUMAETCA PABHOM MX MAKCHMaJIbHO# (akTH-
YECKOH BBICOTE B ITPOXOIKE.

3.7. PacyeTHOE CONPOTUBIICHHUE NOPOL OJHOOCHOMY CKAaTHIO B MACCHBE
Rc cnepyer onpeneiasth OTHENbHO IS KpOBIH, OOKOB M NOYBBHI MO 3aje-
TaloIUM JIMTOJIOTMYECKHM PA3HOCTAM, BMELIAIOUIMM CONPSKEHHE: B KPOBJIE
Ha BBICOTY, PaBHYIO 1,5 pacyeTHOH IIUPHHBI CONPSKEHUA; B 00Kax — Ha BHI-
COTY CONPMAXEHUsA, B NOYBE — HA IIyOMHY, PaBHYIO pacueTHOW LIWPHHE CO-
NPSXEHUS.

Jng pana cMeXHbIX ClI0€B ¢ U3MEHYUBOCTLIO R no 30 % ciaeayer npu-
HUMATh JUI BCErO CONPSHKEHUS YCPEIHEHHOE 3HAYEHHE PACUYETHOrO CONpo-
THUBJICHUA NOPOL CKATHIO, Onpenensemoe no popmyde:

_ (R, m + R, my+.. +R, m kK,

R. = | 3)

m +my+...+m,

rae Re, ..., Re, — COMPOTHBJIEHHE CXaTHIO croes nopoa, Mlla (npu onpene-

JICHUH MPOYHOCTH NMOpoAd no kKoagpduiuueHTy kpenocty f nepecyer B Mila
npom3BoAaT no popmyie Re= 10f); my, ..., m, — MOLHOCTB CJI0A, M; k¢ — KO-
3QOHUMEHT, YYHUTHIBAIOUIUHA HAPYLIEHHOCTh MAaCCHBa NMOPOJ NOBEPXHOCTAMM
6e3 cuenyienns, MO0 ¢ MaJIoN CBA3ZHOCTBIO (3epKajla CKOJIbXEHUS, TPEHUHBI,
IIHHUCTBIE MPOCIOU U T. 0.), NIpHHHUMaeMblil JisA nopoxa Re > 30 Mlla no
T1abmn. 1, a pug nopoa ¢ Re < 30 MIIa - no tadin. 2; kea — x03)DHULHEHT CHH-
)KEHHSI CONMPOTUBJIEHHSA NMOPOA 3a CYET BO3LECHCTBUA BJIarH, NpUHUMAaeMbIH B
3aBUCHMOCTH OT MPOYHOCTH NMOpod no Tabi. 5 1 yUYUTbIBaeMbIH TOJBLKO B
cnyyae JUIMTENbHOro O0BOAHEHUS NOPOM B BbipaboTKax (3aTonjeHud, nepe-
Iycka BOJbl U T. I1.), IV OCTAIbHbIX YCIOBUH Ken = 1.

Tatonuua 5

ConpoTtuBiieHHe Nopox B obpasue Re, Mlla mmmm
3HadeHHe K03DDHUHEHTA Kay 0,410,5 mm




IIpn H3MEHUYMBOCTH PACYETHOTO CONPOTUBAECHHUA NOPOA CKATHIO B KPO-
Bjie, OOKax WM nouse conpsokeHUs cBbille 30 %, Rc cneayeT CYHATATH MO
dopmyne (3) OTAENbLHO MO JIEMEHTAM conpAXKeHUs (B KposJie, 00Kkax U Noy-
Be). ECiM B KpOBJIE MK NOYBE CONPSKEHHUA 3ajieraeT CIOH MPOYHBIX OJHO-

m
ponHbiXx nopox ¢ Rc > 60 MIla npu cooTHowenun — 2 0,5, TO pacuyer

b
MPOU3BOIAT MO (AKTHUYECKOH NMPOYHOCTH 3THX CJI0€B Oe3 yuera nopoj, pac-
NOJIOXKEHHbIX BhILIE (B KPOBJIE) UM HHXKE (B NOYBE) 3TOTO CIOA.
Ilpu 6onbluux pa3zdpocax 3HaueHUHd m ¥ Rc, NPpUBOOUMBIX B CTPYKTYp-

HO-I'€OJIOrMYECKUX KOJIOHKAX, HeOOXOOHMO NMPHHHUMATh CpeAHUE 3HAYECHHS,
€C/IH HEBO3MOXHO UX YTOYHHTb.

3.8. s conpsxeHni, NogBep>KEHHbIX BIMAHMIO OYHCTHBIX padoT, 1o-
NOJHUTEALHO ONPEACHAOT PACUeTHOE CONMPOTUBIICHHE NOPOA CXKATHUIO Recp

KaK CpeJIHEB3BCILIEHHOE H3 BbIMHUCAEHHbIX 3HaYeHUH R. no dopmyne (1) and
KPOBIIH, OOKOB H MOYBHI. |

3.9. KpoBnio conpsxeHuit creayer CYMTaTh OOMHAKOBOM MO BCEH HX
JUIHHE, €CJIM Pac4YE€THOE CONIPOTHBIIEHHE NMOPOA KPOBJIM Ha CXKAaTHE HAXOAHUT-
ca B nipenenax 30 %. IIpu uaMmenennu R. 6onee 30 % pacdyer ero Begercs no

OTAENbHBbIM YYaCTKaM M OKOHYATENbHO Rc NPHHHUMAETCH IJIS BCErO CONps-
XXEHHUA 10 MUHUMAJILHOMY 3HaYEHHIO.

3.10. Bribop THNa xpenu U onpeaeneHUe ee NapaMeTPOB IJIA CONPAXKeE-
HUH TOPHBIX BHIpA0OOTOK NPOMU3BOAMTCA Ha Oa3e pacyeTa CMELLUEHHI Nopoa U
OXHJAAEMbIX HArpy30K Ha Kpenb ¢ YYETOM pa3sMepoB H (POPMBI MONMEPEYHOrO
CEYEeHHUs, XapaKTePUCTHK NMPOYHOCTH, CIIOMCTOCTH, TPELIMHOBATOCTH, TEK-
TOHHYECKOH HApYyLUCEHHOCTH M YCTOMYMBOCTH MOPOX B KpoBie, ODokax #
MOYBE, 2 TAKXKE HHTCHCHBHOCTH IOPHOrO JAaBJIEHHA HA Pa3IMYHBLIX CTAXUAX
HX MOAHEPXAaHHUsA, OOYCIHOBIEHHON INMyOHHONH OT MMOBEPXHOCTH H CTENEHLIO
BJIMAHHA HA CONPAXKEHUA IPYTHX BbIPAOOTOK U OYUCTHLIX paborT.

4. BbIbOP MECTA PACIOJTO0O>XKEHAA
N OXPAHA CONPA>KEHWA

4.1. Boibop MecTa pacnonoxeHus (pa3MmellleHUs) cCONnpsKeHUH Bbipa-
OOTOK cieayeT NMPOU3BOAHTL C YYETOM YCTOMYHWBOCTH BMELIAIOWIHX MMO-
pPOX, oOUHX KOMMOKOBOYHbIX pELUCHH BCEro KOMIUIEKca BbIpabOTOK Mo
waxte. IIpn 3ToM HeoOXO0OMMO PYKOBOACTBOBATHLCA CIEAYIOLIHMMH MOJIO-
YKEHNAMHU:

— CONPAXEHHSA CIeRyeT NO BO3MOXHOCTH pacrojiarath B OQHOPOIHbIX
HanboJiee YCTOMYMBHIX NOpPOAAx; NMPH OTCYTCTBMH YCTOHYHBBIX MOPOA

OCHOBHbIE BLIPAOOTKH CONPMKEHUNA HEOOXOAUMO pacnonaraTbh BKpecT npo-
CTUPAHHUA NMOPOJ;

— He IONYCKATh pacriONIOXEeHHA CONPAXKEHHH B 30HaX KPYNHBIX TEKTO-
HHYECKUX HAPYILUEHHUH H HANIOPHLIX BOJOHOCHLIX TOPUIOHTOB;
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Tabnuua 6

['mybuna pacno- KoadduuueHT k. npH pacyeTHOM CONPOTHBIICKHA NOpoJa cxkaThio Re (MI1a) nna Bripabortok , MpoRAEHKBIX

JIOKCHHA COTIDR- Mo NPpOCTHPAHHIO BKPECT NDOCTHPAHHA

AKECHHA OT 11O~ He Gonee 50 Gonee | He 6onee 50 bonee
BEPXHOCTH H, M 30 120 30 120

e e~ T~ B e e e e e —— —
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[IpuMeyanns l. [Ina conpsxeHuit BbIpabOTOK, PACTONOXEHHBIX NMOJA YIJIOM K NPOCTHPAHHUIO NOPOoA, KO3 ¢HIIHEHT K1
MPHHHUMAIOT KaK CpeaHee MEX/1Y 3HAYEHHAMH MO NMPOCTUPAHHUIO H BKPECT NPOCTHPAHHUS.

2. [na conpsaxeHHil BbIpabOTOK, 3aKpENCHHBIX aHKEPHOU Kpernbio, KOIGPULHMEHT kL /1A BCeX MyOHH NMPH CONPOTHBICHHU
nopoAa cxaruio donee 40 MIla cnenyer npunuMaTh paBHbiM 1,0, a wis Rc Menee 40 MIla - paBHbIM juts rimy6un menee 400, 401-600,

601-900; 901-1200 m cootBercTrBenHo 1,0; 1,15; 1,3 1 |,45.
3. /ins conpsixeHuH BbIpaboTOK, 3aKpEMJICHHBIX KOMOHHHPOBAaHHOM (paMHO# H AaHKEPHOH) Kpenblo, YKa3aHHbIC B M. 2 HacTOA-

IIHX NMPHMEYaHUH 3HAUYCHHA KL clieAyeT YMEHbIINTh Ha 20 %, npHHUMas MUHHMAJIbHbIM 3HAUEHHUE AL = 1.



— MPH NEPEeCceYCHHH COMPATAIOUIMMHCA BEIpaOOTKaMH 30H TEKTOHHYECKHX
HApYLUEHHH CTPEMHUTBCA MO BO3MOXHOCTH NEpecekaTh UX NOoA NPAMbIMHU (MITH
OJIM3KUMH K NPAMbBIM) YITJIAMH K MJIOCKOCTH CMECTUTENA HApYLUEHHS.

4.2. ConpsixkeHuss B Opyrue OJIU3KO PACIIONOKEHHBIE CMEXHbIE Bbipa-
OOTKH HCMBLITHIBAIOT B3aHMHOE BIIMSAHUE ITPH HAaXOXICHUM APYr OT Apyra Ha
PACCTOSHHH [, onpeneiaseMoM no popmyie:

l,u — (b +C)kL, (4)

rae b — pacueTHas LWIMPUHA CONPAXKEHHUA, M; ¢ — ILHPHHA B3aUMOBIHAIOLICH
BbIPAaOOTKH B NPOXOJKeE, M; K; — KO3QPUUHEHT B3aUMOBITHAHHUA BbIpaboOTOK,
onpeaensaeMsulid no Tadna. 6 ANs XKECTKUX, NOAATAMBLIX U YIIPOUHSIOLKX MAC-
CUB KpereH.

4.3. OxpaHy cONpsXeHUN OJUHOYHBIX FTOPHBLIX BbIPAOOTOK OT BIIUAHHA
OYUCTHBIX PaboT ClleayeT OCYIIECTBIATh B COOTBETCTBUU C TONOXKECHUAMH
pa3genoB S u 6 Ykazauu# [1].

IIpuHATHE MM NMPOECKTHPOBAHHE LEIMKOB JJIA OXPaHbl CONPAKECHUH,
MEHBILHX, YeM PEKOMCHIOBAHO B pa3n. 5 YkazaHuit {1], a Takxke cokpauie-
HHE pa3MEpOB LIEJIHKOB B [TPOilecce IKCIIyaTallMi AONYCTHMO NMPH COOTBET-
CTBYIOUIEM OOOCHOBAHUY M NPUMEHEHUM JONONHUTENBHBIX KORCTPYKTHUBHBIX
¥ TOPHBIX MED 3ALUUTHI BbIPAOOTOK M CONMPXKEHHH, KOTOPbIE HOJDKHbI ObITH
cornacopansl ¢ BHUUMM unu npyrumu opraHusalusaMu, UMECKOLUMMH COOT-
BETCTBYIOILHE IMLIEH3HH.

4.4. PacnonoxeHue NMOATrOTAaBIMBAKUIMX BbIpabOTOK (WITPEKOB, KBEP-
lIJIaroB, YKJJOHOB, OpeMcOeproB) U UX CONPAXEHHH OTHOCHTEIBHO OYMCT-
HbIX paboT (MOJOXEHHWE OTHOCHTENLHO TIpaHHUL BbIPAOOTAHHOrO MpoO-
CTPAHCTBA, PACCTOAHUA OT pa3pabaTbiBaeMblX IJIACTOB) ClIEAyET NPUHHMATD
U3 ycinoBua oOecneuyeHus (C yyeToOM CTENneHM BJIMAHMUA OYMUCTHBLIX padoT)
Oe3peMOHTHOro paboyero COCTOAHUA BbIPabOTOK H CONPAXKEHHUIH NPH Kper-
JICHHUHU UX, KaK MPaBHJIO, HE3AMKHYTOHN NMOAATIMBON Kpenbio 6e3 npuMeHe-
HUA UMY C NPUMEHEHHUEM PA3IUUYHLIX MEPOMNPUATUHA MO YMEHBIUEHUIO CMeE-
IIEHUHN OPOJ Ha KOHTYPE BbIpaDOTOK U CONMPSHKEHUH.

5. PACHET CMELLIEHAW NOPOAO
 OLIEHKA MHTEHCBHOCTW rOPHOIMO OABJIEHAR

5.1. BennynHy cmeuienns nopon Uo Ha CONpPSKEHHUSX TOPU3OHTANbHBIX
M HaAKJIOHHBIX BbLIPAOOTOK, HAXOOALIMXCA BHE BJIMSAHHSA OYHUCTHBIX pador,
ClIeyeT oNnpenaenaTh o GopMmyie:

Us = k kgkwksk,Un, ®).

rae Ur — cMeuleHue Nopond, MPUHATOE 3a THNOBOE U oNpelenaeMoe o rpa-
bukaMm (puc. 4) B 3aBUCHMOCTU OT PACUECTHOrO CONPOTUBICHHA MOPOXN
KPOB/H, NMOYBbl HIU OOKOB Rc U rnyOHHBI PACNONIOXKEHUA CONPAXKEHHSA OT
noBepxHocTH H;, k, — k03pPUUHUEHT BIHUAHUSA yria NMajgeHUd Nnopoa X Ha-

NMPaBJICHHUA NPOXOAKH BHIPAOOTKU OTHOCUTENLHO NPOCTUPAHUA NOPON,

[4
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Puc. 4. I'paduku mns onpeaefeHus Tunosoro cMetenus nopona Us:

a — odume; 6 — ana HebonsInX rnybuH



onpenenieMbl o tabn. 7; kg — K0O3QOULUHEHT HANpaBJ€HHA CMEIIEHHUH NO-

pOL: NPHU ONpeneNeHUH CMELIeHHH CO CTOPOHbBI MOYBLI HIIH KPOBJIH (B BEp-
TUKAaJIbHOM HamnpaBiieHHH) kg = |, npu onpeneneHUH OOKOBBIX CMELIEHHH

nopox (B rOPU3OHTAIILHOM HaNpaBJIeHHH) kg ONpeneysaoT no 1abn.7; kw —~

KO3)PHIUEHT BAUAHNASL PAIMEPOB COMPMAKEHUE, KOTOPLIA ONpeaensaoT A
KPOBJIH ¥ NOoYBbI MO popmyie (6) , a g 6okos — (7):

kw = 0,25(b - 1); (6)
kw = 0,25(h — 1). (7

Tadonuua 7

KoadduunenTs! NpH yraax naacHus nopoa «, (...°)

Mompocrmpawmo | 10 | o035 | 095 | o0s5
Bapecr pocrpums |07 | 055 | o | os0

KoaddpuuneHT BJIMAHAA BPEMEHH HA CMELLIEHHs NOPOJ K, U1 BblpabOTOK,
CPOK CNY>XObl KOTOPBIX MeHeE 13-TH jeT, onpenensT no rpadpukam (puc. J),
I1pH CpoKe cayXxobi Ooiee 15-TH ner u H/R <60 xo3dpduuueHT k, = 1.

Hanpasnenxe npoxoaky BuipabOTkH

R
mpﬁiéﬂ‘_;
IAﬂQ"!!EI
o v L LT
L
yHZANIINEE
EKEREIInEE HEEEN
yEEENlIEEEEEEEEEE
2 4 10

t, ner

Puc. 5. 'paduku 11 onpenenenus xoadgduunenrta k, npu ¢ ot | rona go 15-tv ner

Koadpdpuument BpeaHoro Bo3medcTBHA BbIpaDOTOK K XapaKTepH3YyeT
CTEMeHb YBEIIHYEHHA CMELIEHUH NOpOA HA yyacTKax COMPSAXEHHH no cpas-
HEHHUIO C OMMHOUYHOH BbIPAOOTKOM, rae k» =1:
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ks = kai knl, (8)

rae kst — KOIQQPHUHMEHT B3aHMOBIHSHHUA CONPATramoMUXCAs BbIpabOTOK,
onpenenseMbid no 1adn. 8; ks2 — x03$GPUUHEHT BIHAHHUA OPYTHX CMEXHBIX
BbIpabOTOK, PACNoONOXKEHHDBIX OTHOCHTENILHO YYAaCTKOB CONPAXEHNH Ha pac-
CTOSAHUAX MEHEE JOMYCTUMBIX [x, onpenenseMblx no popmyie (4):

k,z = ln /1(]: > (9)

rae lp — ¢akTHYECKOE PACCTOAHHE MEXAY CONpPSXEHHEM MW APYTMMH BbIpa-
oorkamu, M. IIpu Ix < lp cneayer npuHUMaTh ks2 = 1.

Tadbnuua 8

Buz conpaxerns 3“:"““" ITpuMeyaHHe
al

e — ——

Ipamoe nepeceueHue Puc.1,a
Kocoe nepeceueHne Puc. 1,6
[IpamMoyrombHOe OTBETBIICHHE Puc. 1, e

.1, 2

OcTpoyrojibHOEC OTBETBJIEHHE Puc 0, OTBETBJICHHE MO Pa3HbIMH

YITIaMH
CoennHeHHe OBYX BhIpabOTOK Puc. I, e, ¢, coearHeHHe NOA pa3HbIMH

B OJHY YITIaMH
JABYCTOPOHHEe OTBETBIIEHHE Puc. I, 3

To xe, ¢ pa3sHOCOM BbIpabOTOK Puc. |, u (pa3zHeceHne BbipabOTOK, He
HCKJIOYAlollee UX B3AUMHOE B/IMSIHHE)

CoennHeHHe Tpex BbIpaboTOK Puc. 1, x (¢ nOpoaHbLIM WM HCKYCCTBEH-
(TpeyronbHblii y3ei) HbIM LEJIHKOM)

[NpumbikaHue BoipaboTok Puc. 1,4, M

[IpuMeyuaHHe. [IpuBencHHbie B Tabn. 8 3HaAUEHHA kat OTHOCATCA K CIIy4alo No-
CIeAOBATENbHON MPOXOIKH COMNpAraloluMXxca BbipaboToK. B ciTyuae oxHOBpeMeHHOM
NPOXOAKH CONpAraroiiMxca BbIpabOTOK 3HAYCHHS Kt CIICNYET YBE/IMYHBATL B J[Ba pasa.

YyeT BIUAHHUA OYHUCTHLIX paboOT HAa COMPSKEHUA OOUHOYHbIX Bblpabo-
TOK OCYILIECTBJISETCH NMYTEeM YBEIHYEHHA PACYETHOH BEIHYHMHbBI CMEILUEHHMH

nopon Us Ha KO3QOHUUHEHT Ko, KOTOPbIH HOJDKEH COOTBETCTBOBATh (PAKTH-
YeCKUM ycnoBusaM (1. 2.7).

[Ipu nmoarotToBke BbieMOYHBIX CTOJOOB NMapHbLIMM BbIPAOOTKAMH (CM.
puc. 2) k03bPUUHEHT ks IUIA cOnpAXeHUH BbIpaboTOK € uX cbolikamu, B

cllydae NpUHATHA Pa3MepoOB LIEJIHKA MEXAy BbipaboTkaMu MeHee 15 M, cre-
AYET OMNpencaaTh nNo popMye:

[ll
k. =1+(1-E), (10)

rae [y — LIMpHUHA LEINKA, M.

B ycroBHAX TMHAMHYECKHX NTPOABJIEHHH FOPHOrO AaBJIEHHs HeO0XO0IH-
MO BbINOJHATL TpeboBaHuA N. 2.4, a B OObIYHBIX YCIOBHAX YKa3aHHLIC B
n. 2.4 napaMeTphbl AONYCKAETCA YMEHBIUHTD B [iBa pa3a.

2 3ak 214 17



5.2. BentnyuHy cMelileHHi NOpoa Ha COMPAXKEHHAX MOATOTOBHTEIbHbIX
BbIPAaOOTOK C OYMCTHbLIM 3a00eM (CM. pHC. 3) CenyeT ONpeaensTh:

a) IUIA ydacTka conpskeHus 10 M Bnepeau ouucTHOro 3abos B 30HE
OnopHoOro AasiieHus no popmynam (11)—(24), npuseneHHsiM B Tabx. 9;

0) W14 yyacTka CONpsHKEHHS B CTBOPE ¢ OYMCTHLIM 3a00eM 1 yyactka 10 M
C3aiM OYHMCTHOro 3abos cMelueHHs, paccurTaHHble no ¢dopmynam (11)-(24),
YBEITHYHUBAIOTCA Ha COOTBETCTBYIOWIHN KOIPOHULHMEHT Kkuwr, 3aBUCALMN OT
THNA KPOBIH (Usxpkuur, TAE Kuur — KOIQPUUHEHT yBEIHYEHHS CMELLIEHHMH No-

PON Ha y4YacTKax COMPSHKEHHUSA OT HHTEHCUBHOrO BO3JEHCTBHA OYHCTHBIX
padoT, npusegeH B Tab. 9).

Tadbnunuya 9

Bua conpsiskends v pacueTHat GOPMYNa CMELIEHUH MOCTH OT THIId XPOB/IH
nopoja And ero y4acrka 10 M snepeny oUHCTHOTO B cTBOpE C OYHCT- 10 M c300 OYMCT-
3abox (cM. puc. 3) HbIM 3a00eM Horo 3abos

e T T e —————— . et e e S S——————————————— ——— o e

1. C BeHTUMAUNMOHHON WIH KOHBeiiepHOM
BbIpaboOTKOH, nNoraiiaeMoil 3a [epPBbIM
OYHCTHBIM 3ab0eMm npu orpaboTke nepeoro
CT0/10a B BLIECMOYHOM Y4acCTKe,

pr=Ua+Ulkxpkskx (] 1)

2. To xe, coxpaHsemoii 3a nepBbLIM OYHCT-
HbIM 3a60eM npH oTpadboTke NepBOro croNnda
B BbLIEMOYHOM YHacTKe H € KOHBEHEPHOM

BhipaboTkoil npu orTpaboTKe NOCNEIYIOWMX
CTONOOB.

pr=Un+1,2Uikxpkskx (12)

3. To xe, ucnom3yemoli NOBTOPHO H MoOra-
11aeMOH 3a BTOPhIM OYHCTHLIM 3ab0eM.

Ul:p=Un+(2 Ulkk+FHknxpkrl)kxpks (l 3)

4. To e, HCTIOTh3yeMO# MOBTOPHO M COXpa-
HAEMON 3a BTOPbLIM OYUCTHLIM 3aboeM A
LiefICH NPSAMOTOYHOrO NMPOBETPHBAHUA.

pr=Un+l ,2(2 Utkx +Mkoxpk; [)krpks (1 4)

5. To xe, mpoBOAUMOI BIIpHCEUKY K BbIpa-
DOTaHHOMY NPOCTPAHCTBY BCIUTIOIHYIO.

Up=U'o+U"tkxpkskx

l,S li3 Ill 3’ ﬂ

.21 L3 ] 1,5 II 3,0

n 112 1,4 II 3! e

(15)

6. To e, mpoBogHMO# BNpHCcEYKY K BhIpa-
OOTaHHOMY NPOCTPAHCTBY C OCTABIEHUEM
ITOJTOCH! YITIA WIHPpHHOK 2-4 M

pr= U'e+0, 70 Iklcpksku

(16)

7. C xonsetiepHoii BbIpaboOTKON, OXpaHse-
MOH LEIMKAMH T8 HIHPHHOH OT 15 M mo
0,lH M ¥ noramaemMoit 3a OYMCTHBIM 3a00€eM.

Uxp=Uo+ Ut kxpk sk (17)
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Oxonvanue maba. 9

Kionr HA YHACTKAX CONPRXKEHHA B 3aBACH-
Bra conpakeHus 1 pacyeTHas GOPMYIa CMEmeHHUi MOCTH OT THIIa KPOBJIH [Mo3u-
MOPOR 1A ¢ro yuacTtka 10 M Bnepeay OYHCTHOrO B cTBOpE C OUHCT- 10 M ¢3aau oymcr- | LHA HA
3360% (oM. pic. 3) HBIM 3360eM roro 3abox pHc. 3

To xe, BpeMeHHO cOXpaHsieMO# 3a OYHCT-

HBIM 3200eM WA Helet TPaHCMIOPTUPOBAaHHS

YT,

pr=Uu+l,2w1k|ckakx (18)

8. C BEHTHIALMOHHOH BbIpaOOTKOM, OXpa-

HAEMOH LeMKOM WHpHHOR ISM -0, IH M u
131127114 3,3
112 l ’3 1'5 III 3’ u

roramaemMoi 3a BTOpbiM OYHCTHBIM 3a60eM.
Up=Uo+(Uy+ AU +thk VW) kpkskx  (19)
] ’3 l ,2 !! 3, E

9. To xe, NOJATIMBLIMH LEHKAMH LIMPHHOM

2,5-3,0 m u norauaeMoi 3a BTOPbIM OUMCTHBLIM
) !!l
) Ill

3ab0eM.

Uip=Uo+Q U1k« +0,05mk,1 Y hxpks  (20)

10. C xoHBeliepHO#i BbIpabOTKOM, OXpaHAEMOI

MOJAT/IMBBIMH Le/IMXaMU LWUHPpHHOMR 2,5-3.0 m u

fIorallaeMoM 3a OYHUCTHBIM 3a60eM.
Ulcp=Uﬂ+],l Ulkxpksklc (2[)

[IpuMeuanne Bcnydyae npuMeHeHHs cXeM NMOAIepKaHHS CONMPAXKEHUIT OYHCTHOTO
320051 CO crlapeHHoH BbIPaOOTKOM, OXpaHAeMO BpeMeHHbIM LIEIMKOM YITIH M HOralaeMoii
OJHOBPEMEHHO C €r0 H3BICYEHHEM, A TAKXKE ¢ BEHTW/IALUHOHHOH BhIpaboTKOM, oxpaHseMoii
LeNHKOM LWHpHHOH 15 M - 0,1 H(M), noasepralowetics BAHAHHIO NEPBO 1aBbl H COXPaHAEMOIT
33 BTOPbIM OYHMCTHBIM 3300€M IUIA LeJleH BEHTUIALMM, pacyeT CMelleHHI NOpOR KPOBIH Clle-
HYyeT NPOU3IBOJMTE TaK Xe, KaK I CXEMbI, IPENCTABIEHHOH Ha pHcC. 3, 3.

11. To xe, mmpunoit 2,5-3,0 m u BpeMeHHO
COXpaHfAeMoOll 3a OYUCTHBIM 3aboeMmM mna
Lestell TPaHCNOPTHPOBAHHR YIJIA.

Uup Uot+l 3Ulkxpks;\.x (22)

12. C BEeHTWIALIMOHHON W4 KOHBEHEPHOMH Bbl-
paboTKaMH, OG(pOpPMIIEHHLIMH 32 OYHCTHBLIM
3a0oeM NpH oTpaboTKe MnepBoro cronba B
BbIEMOYHOM YYacTKe.

U Xp — mknxpks (23)

13. C BeHTWIMUMOHHOH BbIpaboTKO#, odopm-
JTEHHOH 32 OYHMCTHLIM 3a00eM, Hchob3yeMoi

[MOBTOPHO H T[IOramiaeMoOH 3a OYHCTHBLIM
3aboeM BTopo#i naBel.

Usp = (mkoxp + Urkxpkx)ks

(24)

B ¢popmynax, coaepxaiuxcs B 1adn. 9. Uxp — CMeELEHHS MOPOJ HA CO-
[MPAXXEHHUH CO CTOPOHBI KPOBJIH, MM; Uo - CMEWIEHHUA NOPOJ KPOBIM CONpA-
KEHHS (MM) B NMEPHOM €ro CIyXObl BHe BIMAHHA OYMCTHBIX paboT, onpe-
aensemble rno popmyne (5); Ui — cMelieHus nopoa (MM) B 30HE BPEMEHHOIrO
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OMOPHOro NaBJIEHHA OYHCTHOro 3a00s, onpenengeMbie no rpaduky puc. 6;

kxp — KO3)DHUMEHT, YYUTHIBAIOUWIHUK OOpPYylIaeMOCTh OCHOBHOH KPpOBIJIH,
npruHuMaeMbid paBHbIM 0.8 mns I u III Tunos kposau u 1,2 mia II tuna

KPOBIH (CM. Tabi. 3); kK, — KO3QDHULHMEHT, YYHUTBIBAIOLMHA BIHAHHE NJIOLLAAH
CEeYeHUA COMPSKEHHUA B CBETY N0 OCaAKH, onpeaensembid mo Tadn. 10
(nowanb CeYyeHWs COMPSHKEHHUA ONpPEHENAeTCA IO ero PacyeTHOW IUMPHHE
n. 3.6); kx — k03¢ PHUHEHT, XapaKTEPU3YIOIUH OO CMEUEHHH MOpOJ
KPOBJH B OOIUX CMEWEHHAX MOPOJ HAa COMPAXKEHHH, OMpelenaseMbid Mo
rpadukam puc. 7.

Tadbnuua 10

s [ e [ e [ww [ w[na
e o5 [0 [ e [ [ [ [ e [

R: = ,Mlla

Puc. 7. I'paduxn ana onpenenenns xordduumerTa ki

21
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Puc. 9. I'paduku (a - odbmmii, 6 — 11 HeOONBLIKX TITYOHH) CKOPOCTH CMEUIEHHSs TOPO B NPH-
CeYHBIX BbipaboTikaX BHe 30HbI BIMAHUA cCOOGCTBEHHOr 0 OYHCTHOIO 32004
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CMewenua nopol KpoBiau U (MM) B PHCEYHOM BbIpabOTKE BHE BIIHA-
HHS MOATrOTAaBIIMBAEMOH JIaBbl ONPEACIAIOT M0 GOPMYIIE:

Uo = (Unp"‘ 2V’o)krk:kk‘ ’ (25)

rA€ Unp — CMELLIEHHA NOPOJ NMPH NPOBEAEHHH BbIPAOOTOK BNPHCEYKY K Bbl-
paboTaHHOMY NMPOCTPaHCTBY, MM (PHC. 8), Vo — CcpelHas CKOPOCTb cMellle-

HUA mopox (MM/MecC) B TEUEHHE ABYX MECALIEB I10CIIe Npoxoaa 3abos npucey-
HOH BbIPaOOTKH, MPHU KOTOPOH peaTU3yIOTCd OCHOBHBIE CMELICHUS MOPOX
KpoBiH (pHC. 9); K’ — KO3)DHULUHEHT, YYUTHIBAIOLHA BIHAHHE MeCTa pacro-

NOXEHUS TTIPUCEYHOH BLIPAOOTKU OTHOCUTENBHO TPAHMLbI BbIPAOOTAHHOTO
NpOCTPAHCTBA, MPHHUMAEMbIA NPU ONPEHACICHHH CMELICHHHA KPOBJIM paB-
HbIM 1,0 nns nonHo# npuceyku U 0,7 NnpH OCTABIEHUH NOJIOCHI YIJIA LIHPH-
HOH 2—4 M, a npH onpeneneHu OOKOBBIX CMELCHHH nopo paBHbIM 1,0 mis
NMOJIHOH MPHUCEYKU U 1,5 NpH OCTABICHUH TMOJIOCH] YIiisA WIKPHHOK 2—4 M; Uy —

CMELeHUd nopoAd (MM) B NpHCeYHOH BbipabDOTKE B 30HE BIUAHUA BPEMEHHO-
ro ONMOPHOro JaBJIEHUS OYUCTHOro 326004 (puc. 10); m — BbiHUMaeMas MOLI-
HOCTb IIACTa, MM; Koxp — KOIGPHUHEHT, YYUTHIBAIOWHH BAHAHHE MOJAATIIH-
BOCTH MCKYCCTBEHHBIX OrPaXXJAEHHH H NPUHHUMaeMblil paBHbiM: 0,2 — s
opraHHoi kpenu, 0,15 — ans xene3odberonHbix Tym0; 0,1 — 1 IUTLIX MoJyoC
13 ObICTPOTBEPACIOINX MaTepHaJioB (aHrHAPHT, dochorunc, 6eToH H ap.);
0,2 — A4 NOpOAHBIX MONOC, BLIKJIANbIBAEMbIX C MOMOLLBLI NMHEBMO3aKJa-
A0YHbIX KoMNIekcoB; 0,3 — g OyTOKOCTPOB, KOCTPOB M3 LINAJILHOTO Opyca
H CIUTOWIHBIX HAKAaTHbLIX KOCTpOB; 0,4 — mid NMOPOAHBIX MOJOC, BbIKJIAIbI-
BaEMbIX BPY4YHYIO, U KOCTPOB U3 Kpyrioro jieca. IIpu Hanuuuu nerkoobpy-
IHAIOLUXCA [OPOA KPOBJIM U MX OOpYyLIEHHH C MOMOILBIO PANA OPraHHOM
Kpenu, YCTAaHaBJIUBaeMOM B BbIpaboOTKEe, KOADPULHEHT koxp = 0,1; k1 — KO-
3GOUUHEHT BIAMAHUA BPEMEeHH NONIEPKaHME BbipaboTky Mexay orpadbor-
KOH NMEpBOro H BTOPOro OUYUCTHOroO 3a00¢eB, NpUHUMaeMbli 1o Tadn. 11.

Tadbnuuga 11

Bpems nognepxaHua BbIpaboTKH MEXIY
oTpaboTKoii nepBoii M BTOPOI#i N1aB, rofbl 0,5 1,5 2,0 3,0 4,0
— w Jwlwlelwlwlw

Ut — cMelieHua nopoa (MM) B BRIpaOOTKeE 3a NMEPUO BINAHUA BPEMEHHOIO
OTOPHOIO JAaBJICHUA NEPBOH J1aBbl, YCTaHABIIMBaeMble IO HOMOIpaMMe (puc.
11) B COOTBETCTBHM C LUMPHUHOM LEIHKa [y; AUY — cMmelieHus nopox (Mm)

no3anu 3a604 rnepBoM JaBbi, onpeacnseMbie no Homorpamme (puc. 12); Vuy —
CKOPOCTb CMEILIEHHSA MOPOJX B 30HE OCTATOYHOI'O ONOPHOI'0 JAaBJIEHUA B BbI-
paboTKax, OXpaHAEMBbIX LENUKAMH yrius, mm/mec (puc. 13); ¢ — BpeMa nox-
HepxaHug (Mec.) BBIpabOTKH B 30HE OCTaTOYHOTO OMOPHOro JABJIEHUA MNep-
BOW MJIH BTOPO# NaBbl. lIpH BO3JAEHCTBHH ONOPHOI'O NAaBJIEHHS MEHbLIE IoO-
Ia ! PABHO KONUUECTBY MeCAUER, NpU ! >1 roga npuHuMaloT ¢ = 12k, rae
ku — K03 PHLIMEHT BIUAHHA BPEMEHU, IPUHHMAEMbIH U3 TabI. 12.
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Tabnuua 12

2
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5.3. Ha ocHOBaHMH pacyeTHON BENHYHUHBI CMELLIEHHH MOPOJ Ha KOHTYpE
MONEPEYHOr'0 CEYECHHUA COMNPAXKEHHH H YYACTKOB COMPATaIOILUXCH BbIpado-
TOK 33 BECb CPOK CIyXObI BhIpab0TOK Uxp HEOOXOAUMO NPOU3BOAUTD OLICH-
KY HHTEHCUBHOCTH NPOABJIEHHUH ropHoro aasneHus (tadiu. 13).

Tabnuua 13

YCnoBuS NOAACPXKAHUE CONPAXKEHHNA FOPHbIX
BLIPAOOTOK MO KHTCHCHBHOCTH NPOABIICHUS
roproro aapneHus (I-111 - kareropuH Hu-
TEHCHBHOCTH)

——— AL . —— e T ——— e —— e T T e B e e

[1. CpenoHeit HHTEHCHBHOCTH Cssiie 50, no 200

II11. UuTencuBHOE Capiize 200

6. BblBOP KPEMW COMNPA>XXEHUA
OPHbIX BbIPABOTOK

CMeleHHs nopoa, MM

6.1. Tun kpenu conpsmxeHUil omnpenensaeTcd B NMEPBYIO oyepeab HA3Ha-
YEHUEM K CPOKOM cnyxObl conpsararomuxca BuipaboTok (Tab. 14).

6.2. Tun kxpenu CONpsXXEHUH B KAXIAOHN rpynne BbipaDOTOK CIeayeT
BbIOMpaTh B 3aBUCUMOCTH OT KaTerop¥M MHTEHCUBHOCTH MPOABJIIEHHH rop-
HOT'O HaBJIEHHUA, ONpeneaseMOl B COOTBETCTBHHU ¢ Tab.. 13.

OT CTeneHH TAXKECTH NMPOABJIEHH TOPHOro AaBJIeHHS 3aBHCAT T€ HJIH
HMHbIE CPEICTBA U MEPONPHUATHUA MO NMPOBEACHUIO, KPEIUIEHHIO, H MOIICPXKA-
HHIO CONPAXKEHUH.

6.3. IIpu BLIOOpE TUNOB KpenH CONMPAXKEHUH CIIEAYET NpeayCMaTpPUBaThb
MaKCHMaJIbHOE HCMONIb30BAHHE HECylleH CNOCOOHOCTH MACCHBA, IPHMEHEHHE
PallHOHAIBHBIX CPEACTB U CMOCOOOB KPEMIECHHUNA, HOBBIX TEXHOJIOTHYECKHX M
KOHCTPYKTHBHbIX MEDPOMNPHATHH, HANpPaBJIEHHLIX Ha MOBBLIMICHHE YCTOMYH-
BOCTH NOPOA H CHWXEHHE HHTEHCHBHOCTH FOpHOro aasinecHus. Bmecro nmopo-

TOCTOSALINX THXKENbIX KpPErneH HY)XHO CTPEMHTLCA NMPHUMEHATb ODJIErYyeHHbIE U
DoJiee TeXHOJIOrUYHbIE.
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Taonuua 14

—— e T e e e

————————— e e —

['pynna BeipaboTox [TpHMEHAEMBIC THITBI KPENH CONPAXCHHI

e W — T S —

BexpoiBarolie (1% BCKPbI-
THs lHAXTHOFO NONA, TOPH-
30HTA). OKOJIOCTBOILHbLIE BO-
pbl, IJIaBHbIE OTKATOYHbIE H
BEHTHIIALIKOHHbIE KBEpliUIa-
T'H, NToJIeBbie IUTPEKH U IP.

MoHo/mMTHBIc 6¢TOHHaA M Xene3obeToHHas (¢ rHOKo#i apma-
Typoi); aHKepHasi, HaOpbI3rOeroHHaa; KOMOHHUPOBaHHas M3
HaOpLI3rbeToHa, aHKEPOB M METAIUIMYECKOR CeTKHU, KOMOUHHK-
poBaHHAS H3 MOHOJMTHOrO OeTOHa MMM XenezoberoHna (c
rubko#t apMaTypoil) ¢ aHKepaMH;, MeTanoOeToHHAas (paMbl U3
AByTaBpa WIM crienipodiiis B 6eToHe); MeTaltH4yeckas apoy-
Has WIH KOJblieBas NMnojaTNuBas ¢ aHKepaMH Wi 6e3 aHKepoB

MomrorasmBamwoiure  (Bbi-
pabOTKH, NPOBOJMMbBbIE BO
BCKPLITOM HIAXTHOM [0JI€):
3TaXHble, MaHeIbLHbLIE, OJIO-

AHKepHas, MOHOJNMTHbIE OeTOHHAS WIM Xele300eTorHas (¢
rubkoH apMaTypoit); MeTallmM4yeckas apovHas MMOJATIHBASN,
KOnbleBas MeETAJUTHYECKAA; MeETAJUIMYecKas MOJATIHBasg ¢
aHKepaMH; AcpeBSHHAaA paMHas; KOMOHHNpOBaHHAA H3 Jepe-
BAHHLIX pPaM C aHKEepaMH; TpaneuHeBHIHAA NMOJATNIHBAA Me-
TaJUIMYecKasi; CMELIaHHaA Kpenb ¢ NMOJATAMBBLIMH Xelle3obe-
TOHHBIMH CTOHKaMH H METAIUIHYCCKMMH BEPXHAKaMH; aHKep-
Has ¢ MOAXBAaTaMH H pelIeTYaTOH 3aTAXKKOMN

KOBbI¢ IUTPEKH, KBepllUlary,
YKJIOHbBI, OpeMchbepru H Ip.

BrieMouHble (ROATOTOBHTE -
Hble BbIpabOTKH, TNPHUMbI-
KaloiMe K OYMCTHBIM 3abo-
IM). BBbIEMOYHBIC IUITPEKH,
OopToBbIe XOAKH, pa3pesHble
M YIJIECIIYCKHbIE TeyH, TMpo-
cexH

AHKepHas, MeTaJUIHYecKasd rnogaTnuBas (apouHas, Tpaneuye-
BHIHASA, NPAMOYIO/NbHas), AepeBAHHAsE paMHas; CMeEIIaHHAN
M3 JIEPEeBAHHBLIX CTOEK M METAJUTMYECKHX BEPXHAKOB, aHKep-

Has ¢ MOOXBATAMH H 3aTAKKOM, KpPeNb YCHWICHHS W3 paM WU
CTO€EK

6.4. Ha conpsaXeHUsAX rOpU30HTAJIbHbIX U HAKJIOHHBIX BCKPbIBAIOLIUX
BbIPA0OTOK, PACIIONIOXKEHHBIX BHE 30Hb! BIMSAHHSA OYUCTHBIX paboOT U APYrHUX
BbIpabOTOK, pEKOMEHAYETCA NPUMEHATD:

B YCJIOBUAX I KaTeropuM MHTEHCUBHOCTH NMPOSBICHHH FOPHOroO JaBlie-
HHA — aHKEPHYIO, HaOpPBI3rOeTOHHY10 Kpenb TONWMHHON 40-50 MM B MOHO-
NUTHLIX MAJIOTPEIHUHOBATLIX MOPOXaX;, KOMOMHHUPOBAHHYIO W3 aHKEpOB C
METAJUTHYECKOM CeTKOM U Habpbi3rberoHa tonmuHon 40-50 MM — B Tpeuiu-
HOBATbIX;

B ycnoBusaX 11 kaTeropuu HHTEHCHBHOCTH NPOABJIEHWH I'OPHOTO JaBjIe-
HHA — KOMOMHHPOBAHHYIO Kpenb M3 HaOpwI3rbeToHa TOJIUMHOMH He MeHee
50 MM ¢ aHKepaMH U METAJUIMYECKON CETKOM; MOHOJIMTHbIE DETOHHYIO H Xe-
ne300eToHHY0 (C THOKOM apMaTypOH) Kpenu; paMHYIO KpeMnb U3 Xene3obe-
TOHHBIX CTOEK C METAJJIMYECKMMH BEPXHSAKAMH; METAJUIMYECKYIO NOIATIIH-
BYIO KpPellb; METAUTHUECKYIO NMOAATIAUBYIO B KOMOHHALMH C aHKEpPaMHU;

B ycnoBuax III xaTeropuu MHTEHCHBHOCTH NMPOABJIEHHUH TOPHOro RaB-
JIEHHA — MOHOJIMTHbIE OETOHHYIO M Xene300eToHHY (¢ rubkol apmary-
poil), MeTaANNO0ETOHHYIO, METAJJIHYECKYI0 NMOMATIUBYIO Kpenb ¢ TaMMOHa-
XXEM 3aKpENHOro NMpOoCTPaHCTBA U NPH HEOOXOAUMOCTH — YIIPOYHEHHE MO-
poOJ LieMeHTalliell U aHKEPOBAHHEM.

B ycaoBusax 111 xaTteropuu HHTEHCUBHOCTH NMPOABJIEHHUHA TOPHOrO NaB-
JIeHHUA Kpenu, KaK NpaBHJIO, JOKHbI ObITL ¢ 0OpaTHBIM CBOJAOM.
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Bo3eegeHne o6paTHOro cBoAa MOXHO UCKITIOYHTD, €CIU BhIMOJHAIOTCA
MEPOTIPHUATHS 110 YMEHbIUEHKIO CMELIeHHH NOYBLI MyTeM YIIPOUYHEHUS NOPOL
lleMeHTaluHeH, aHKepOBaHUEM HIIM pa3rpy3KOH MAcCHBA.

HeoOxomnuMocTh BO3BeNCHHS OOpaTHOro CBOJAa M €ro mnapaMeTphl
OIPEeaeaqOTCA Ha OCHOBE pacyeTa CMELICHHUSA NMOPOA MOYBbl, MOAATIMBOCTH
3a0yTOBKH H OTNOPA KPEMH, a TAKXKE C Y4ETOM BPEMEHH YCTAHOBKM KpEIH.

6.5. JIna conpaxeHHWH TI'OPH3OHTAJbHBIX H HAKIOHHBIX MOAIOTABIIH-
BaIOLHUX BbIpadOTOK HauboJiee pallHOHANLHBIMU ABJIAIOTCA KpEnHu: aHKEp-
Hble, METAIUIMYECKHE paMHble (apOuHast, KOJbUEBAA, ¢ MIOCKUM MEPEKPbHI-
THEM), CMEILIAHHbIE paMHbIe (CTOHKH METAJJIMYECKHE HIIH XeIe300€TOHHbIE,
BEPXHAKH METAJUIHYECKUE), KOMOMHHUPOBaHHbIE (aHKEpPbl ¢ PaMHBLIMH Kpe-
NAMH), aHKEPbI C MOAXBATAMH U PELUETYATOH 3aTAXKKOH.

6.6. ConpsxxeHHs BbIeMOYHBIX BblpabDOTOK, MO CPAaBHEHHIO C COMpsXKe-
HUAMH BCKPbLIBAIOLUX U IMOATOTABIMBAIOUIMX BbIPAabOTOK, UMEIOT MEHBLIKH
CPOK Cl1y>XObl U MeHbllIee CeYEHHE, MOITOMY Ui UX KpeIJIeHUs, Hapaay ¢ Me-
TAJUTHYECKOH paMHOH noxatnuBoi kpensio (KMII-A3, KMII-A4, KMII-K4),
IHHUPOKO MOXET UCITONIL30BaThCA aHKEPHAA C KPENbIO YCHIIEHHUS UK O€3 Hee,
IepeBiHHasA paMHad Kpenb (TpaneuueBHOHAsA HIM NPIMOYrolbHas), CMe-
lmaHHag (MeTanIuyeCcKHUe BEPXHAKH, OEPEBSHHbIE CTOHKH), MeTaJUIHYecKas
noaartiausas TpaneuneBuaHas (KMII-T).

6.7. Tun paMHOHN KpenH cleayeT BbIOMpATh MO Npuil. 4 HA OCHOBAHUM
IIMPHUHBI BBIPAOOTKH C yYETOM COCTOSHUA Nopoa ee KpoBiH. IIpu ycroiun-
BbIX M CPEIHEYCTOMUYMBLIX KPOBIAX MPEONOYTHTENIbHEE KPENb C MIOCKUMH
(NpAMOJIMHERHBIMH) BEPXHAKAMH, IIPH HEYCTOHYMBBIX — C BEPXHAKAMH.
apoO4YHOM GOpPMBL.

6.8. Ha y4acrkax conpsaKxeHHi ropHbiX BbipabOTOK ¢ OUYHCTHBLIMM 33004-
MU, MONANAOUIMUX B 30HY BO3ACHCTBUAA BTOPHUHBIX OCAIOK OCHOBHOMN KPOBIIH,
HEOOXOANMMO NpEeayCMATPUBATh HNOMOMHHUTENLHOE YCHIIEHHE KpenH. Mecra
PacIioNIOKEHUA YYACTKOB CONPAKEHHH H BEPOATHBIX 30H BO3ACHCTBHA HA HHX
BTOPHYHBIX OCaJOK OCHOBHOH KpPOBIH OIIPEAENAIOTCH 1LHATrOM INEPBUYHON H
BTOPHUYHON OCAfOK OCHOBHOH KPOBJIH, KOTOPBIE HAXOHAAT 3KCIIEPUMEHTAJIb-
HbIM IIyTEM HJIM B COOTBETCTBUM ¢ MeroanueckuMu ykaszaHusamu [8]. Pazmep
l1ara BTOPUYHBIX OCANOK IMOPOA OCHOBHOHM KpPOBJIM MOXHO NpHHATH (0,35—
0,4)Lo, roe Lo — wiar nepBoii ocagku, M. CieroBaTeNibHO, BIiepeId OYHCTHOrO
32004 4epe3 KaxIbld LIAr BTOPHYHBIX OCAJOK HEOOXOIHMO YCHIIMBATh
OCHOBHYIO Kpelnb COMNpsXeHHUH BbIpaboTOK. MeTtoabl, cnocoObl U CpelncTBa
YIIPaBJICHUS FEeOMEXaHUYECKUM COCTOSHUEM MAaCCHBA MOpPOHd, B KOTOPOM Ha-
XOOQUTCA NpeanosiaraeMoe MeCTO PacrnojIOXKEHMs CONPSHKEHUH IOPHbLIX BbIpa-
O0TOK (MOATOTOBHUTEILHOH M OYHCTHOH), HEOOXOOUMO OLIEHHBaAThL MO BEJIU-
yuHe kpuTepus Kr, onpeaensemMoro no popmyie:

0,25
R._h m

K = —————
Tl yHL (1+h) ’ (26)

rae Rc — NpoyHOCTL NOPOJ OCHOBHOH KpOBAM Ha cxartue, MIla; 7o — Mo1l-
HOCTb NMOPOJ OCHOBHOM KPOBJIM, M; 1 — BbIHUMAEMas MOUIHOCTb YTOJNBHOIO
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nacra, M; YH — HanpskeHHoe coctosiHue nopox Mlla; Lo — npenenbHbIN

NpOJIET OCHOBHOH KPOBJIM HJIH LIAr NepBOH OCAAKH, M; Ay — MOILIHOCTb JIET-
KOOOPYIUAIOMHUXCA MOPOA HENOCPEACTBEHHOM KPOBIIH, M.

Ilpu Kr < 1,0 nononaHuTeNbHble MEPONPHATHA MO YCHIEHUIO KPENH He
npoussomdaT. llpu K = 1,0-1,5 napaMerpnl cpeACTB yCHIIEHHA OCHOBHOM
Kpenu HeoOxonumo yBenuyuBaTh Ha 10-25 % (npoMexyTouHble 3HaAYEHHS
OMNPEACASAIOTCS METOZOM HHTEPNOIALUHK), a nMpH K1 > 1,5 — Ha 50 %.

6.9. IlpuseneHHble B Tabn. 14 xpenu, KpOMe aHKEPHbIX, MOTYT ObITb
HCNOJIb30BAHBI IJIA CONPAXEHUN U COMPATAIOWHXCA BbIpabOTOK ¢ LIMPHHOM,
He MpeBbILIAoWen 3~6,9 M B [IPOXOIKE.

Ana 6ornee WHPOKUX CONpPsiKEHHH U BbIPAOOTOK HEOOXOOUMO NMPHHH-
MaTh HECTAHHAPTHbIE TEXHHYECKHE PEIUCHHUA, HaNpHUMEpP, METaAJUTUYECKYIO
NOJATIIMBYIO Kpenb CONMPSXXEHUH HaOUpaTh M3 HETUNOBLIX apok (U3 6oko-
BbIX CTOEK HMIIM apOK CO ClelHaJbHbIMH BCTaBKaMu). Mertoaonka pacuera

Hecylled CNOCOOHOCTH 3JIEMEHTOB KPEeNHu COAEPXHTCA B MPHI. 5, @ UX KOH-
CTPYKUHMA — B [IPpUI. 3.

7. PACYHET MAPAMETPOB KPEM COMPA>XXEHUA
[MOPHbIX BbIPABOTOK

7.1. Bbibop M pacyeT KOHCTPYKTHBHBIX NMapaMETPOB KpeENnHu COMNpsixKe-
HUH DOJDKEH NPOU3BOAWTLCA HAa OCHOBE pacyeTa Harpy3oK Ha Kpellb C yue-
TOM TEXHOJIOTHH NMPOBEAECHNUS BbIpaOOTKH M BO3BEIEHHA KPEIH: IIPH MPHUMeE-

HEHUY XECTKOM Kpenu 1o — 1. 7.2, paMHOH NoaaTAMBON kpenu — no 1. 7.3,
AHKEPHOM U pPaAaMHOAHKEPHOH — no 1. 7.4.

7.2, ]Ina XeCcTKHX BHIOOB KpenH (ODETOHHBIX, XENe300E€TOHHbIX U Jp.)
PacyeTHYIO Harpy3ky P onpeznensioT anpdepeHuMpOBaHHO B KPOBJIE H NMOY-
BE (B BEpTHKAJIBHOM HalpaBieHHH), B O0Kax (B TOPU3OHTAIILHOM), a IPH
yriie nageHus ot 20 1o 30° no Hopmanu K HanJIacTOBaHHUIO — IO GopMyne:

P = knkuknp Py (27)

rae P* — HopMaTUBHAas Harpyska Ha kpenb, Mlla, onpenensgemas no rpagu-
KaM puc.l4; ko — KO3QPULUHEHT neperpy3kd, NpuHUMaeMblit paBHbIM 1,05;
1,1; 1,25 coorBercTBeHHO A nopoAd kposnu I, II, III xnaccoB ycronuu-
BOCTH (CM. Tabi. 4); Ky — KO3GPHUUNEHT, NPUHUMAEMbBIH JUIA BCKPbIBAIOUHX
BoipaboOTOK paBHbIM 1,1, a Wi octanbHbiX 1,0; knp — KO3GPULMEHT YCTOBUM
NpOBEICHUA, NIPHUHUMaeMbIH paBHbIM | npu 6ypoB3pbIBHOM criocobe npose-
OEeHHA CONPATaIMXcd BbIpaboTok, a npu KoMOaHHOBOM — 1o 1abn. 15.

Tabnuna 15

OTHoLIeHHE TITyOHMHbBI K pacueTHOH npoy-
Hoctu, H/Rc, M/MIla Ho 16 16-20 2025
6 | o8 | o5 |

Bemnunna knp b0,
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HopmaTHBHYIO Harpy3ky P onpenensoT no rpadgukam (cM. puc. 14) B
3aBHCHMOCTH OT pacyeTHbIX cMelleHH U (CM. pa3l. J) ¢ yYETOM CMeLleHHI
NMOpPOX A0 YCTAHOBKH NMOCTOAHHOH XeCcTKOH xpenu U,, cxxaTus 3abyToBOU-
HOr'o MatepHana U; M KOHCTPYKTHBHOHM MOJATIHBOCTH KpENH A.

CMelleHus, NpOMCXOAilide 10 YCTAHOBKM Kpenu U, onpenensioTr no
popmye: |

| U, = Uk,, (28)
rae k, — Ko3pPHUUHEHT BIMAHNA BPEMEHH Ha CMELLEHHUA NOPOoX, onpenense-
MbIH 1O rpadukaM puc. 15.
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Puc. 15, I'paduxn ns onpeaenelus koagpdpuunerta k- npr ¢t < | rona

CMeteHus, KOMNEHCUPYEMbIE 3a cYeT 3a0yTOBOYHOro Marepuana Us,
3aBUCAT OT CXKHUMaAEeMOCTH MaTepualia, TOJWMWHbI 3a0yTOBOYHOro ciof,
pacYyeTHOH HArpy3KH Ha Kpenb U ONPEHEeNdIOTCAs OMNbITHbIM nyTeM. A
3a0yTOBOYHOro MatepHana u3 ApoOJeHbIX NOPOA, NPH OTCYTCTBHH OMNBIT-
HbIX JaHHbIX, U3 nonyckaerca NpUHUMaTh paBHbIM 25 % TomumuHbl 320y-
TOBOYHOTIO CNOA.

KOHCTpYKTHBHAS NOAATIMBOCTL KpenHu A NPUHUMAETCA 10 €e TeXHH-

YeCKOH XapakTepucTuke, s MOHOMUTHBIX OETOHHBIX, XKeNe300eTOHHBIX (C
rnOKoi apMaTypo#) U METaINIOOETOHHDBIX THIIOB KPENH MPH OnpeneseHuy A

CIEAYET YYHUTLIBATb BEIHYHHY YCAJKH U NOI3yuecTH OeTOHA NpU TBEPAEHHH,
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KOTOPVIO CleayeT NPUHUMATD IJIA COMPMAKEHHUI ¢ MPONETOM X0 6 M paBHOM
40 MM, U1 CONPAXKEHUH ¢ nposieToM bonee 6 M — 60 MMm.
Ecian cymmapHbie cMewleHua 3a cyeT U, Us u A Onu3ky unn Oonblue

3HaYeHHUd U, TO BEIHWYHUHY P* NpUHHUMAIOT PaBHOH HOPMATHUBHOH HArpy3ke
Ha NOAATIIMBYIO KPENb, KOTOPYK ONpPEeAesdioT no puc. 14 1o BeIHYHHE OP-
AUHATHI TOUKH neperuda MUHUU U — PY (NyHKTUpHASA JIMHHUA).

[Ipy uCnonb30BaHHU MOHOJIMTHOH OETOHHOH KpenHd TOJIIHMHY CTeH
clIenyeT NPUHUMATD B 3aBUCUMOCTH OT pPacyeTHOH HArpy3kKu, Mapku beroHa
M LUHPHUHLI CONpshKeHuA 1o rpadpukam puc. 16. TonuHa 6eToHHOM Kperny B
cBoIe npuHuMaercs Ha 30 % MeHblle, YUeM B CTEHaX.

Ecnu npUMEHSI0OTCE MOHOJIMTHBIE XKelle300eTOHHbIE KPENU C paMaMH U3
ABYTaBpOBOro npoduns ¥ tomuuHor 6eroHa 300 MM, TO NIIOTHOCTH yCTA-
HOBKH paM ciieAyeT NpHHUMATb o rpadukam puc. 17.

O,CM >

N

20

N2zl
y AN

1
0 o, 0,2 0,3 PMaa 0,2 0,4 0,6 0,8 1 1,2 P, Mna
Puc. 16. I'paduxu s Buibopa TomuMHbL Puc. 17. I'padukn ma suibopa TUIOTHOCTH
MOHOUTHOR OeTOHHOH CBOOYATON Kpenu YCTAHOBKH ABYTABPOBLIX paM MOHOIMTHON
B 3aBHCHUMOCTH OT pacyeTHOI Harpy3ku P, Xemne3006eTOHHOM Kpenu B 3aBHCHMOCTH OT
WIKHPHHLI BbipaboTKH b 1 Ki1acca DeToHA: pacyeTHOH Harpy3sku P, LiMpHHbI BbipaboT-
] -Bi2: 2-BIS. 3 - B2S KH b H HOMeEpa ABYTABPOBOTI0 NPOGHIIA:

1-N16;2-M18,3-M20,4-N22; 5- M 24

[Ipy 3aMOHONMYMBAHUH MOAATIMBLIX PAMHbBIX METAIHYECKUX Kpernei
OeToHoM min HaOpbI3rGeToHOM TOMUMHON Ha 30-50 MM Oonble TONMMHEI
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pPaM U CBA3bLIBAHHM 3a0YyTOBOYHOrO MaTepuana MnecuaHoO-LUEeMEHTHBIM pac-
TBOPOM KX HOPMATHMBHYIO HECYLIYIO CMOCOOHOCTb HOMYCKAaeTCAs NMPHHH-
MaTb, KaK IJI1 MOHOJIMTHbIX METAJIOOETOHHBIX KpeneH ¢ COOTBETCTBYIO-
INMMH NMapaMeTpaMH TOJJLIHHBI H NPOYHOCTH OETOHA M NMIOTHOCTH METall-
ndyeckux pam. OO0sg3aTeNbHbIM YCIOBHEM SABJISETCA NEPEBOX paM H3
NOAATIUBOIO PEXHMA B XECTKHH nepel X 3aMOHOJIHYHUBAHHEM MNYyTEM
YCTAaHOBKHM OIOPHBIX XOMYTOB Ha CTOHKax paM, CBApKH HX Y3JIOB COEHH-
HEHHUA 1 JPYTMMHU crocobaMmu.

7.3. PacueTHy10 Harpy3ky Ha | M Ip¥ paMHOH NMOJATIUBOH Kpenu Co-

MPSXXEHHUA CO CTOPOHBLI KPOBJIHM U NOYBLI CleAYET OMNpenenaTb no gpopmyle
(29), a co cropoHsbl 6okoB — (30):

P = Polcakukaph: (29)
P = P"knkuknph , (30)

roe P* — HopMaTHBHAdA yAeabHas Harpyska, onpenenseMas no puc. 18 B 3a-
BUCHMOCTH OT pacCyeTHBIX CMelleHUH nopoa U M LUMPHHBLI CONPAXKEHUA B
npoxoaxe b (g HE3aMKHYTOH Kpenu P* HaxoNAT MO CMELIEHUAM Mopoj
KPOBJIH, JUIA 3aMKHYTOi ¢ 0OpaTHbIM CBOAOM — MO HanboJblIeH BeNHUYHUHE
CMELIEHHUIT MOPOJ KPOBJIH, NMOYBLI UAM OOKOB); b U A — WLIMPHHA U BbBICOTA
CONPAXEHUSA, M; Kn U kn — KO3IQDULHEHTH! NEperpy3Ku M HAOEXXHOCTH, NPU-

HHUMaeMmble no N. 7.2; knp — KO3hPUUKEHT BIUAHUA criocoba MpoBedeHHA,
NnpUHUMaeMblil no n. 7.2.
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Puc. 18. 'paduxu s onpeieNicHUS HOPMATHBHON HAarpy3kH Ha NOJAT/IMBYIO Kpenb
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Tun MeTalinyecKOH NMOAATIMBOM Kpenu 1A CONPSXEHHH C LIHMPHHOU B
NpoXoaKe, He NpeBbILLIAOLICH 6,5 M, clIeayeT BblIOHpaTh NO npwi. 4 Ha OCHO-
BaHWHU LUUPHHBI COMPAXKEHHA C YYETOM COCTOSHHUSA OKpYyXarlux nopoxd. IHpu
Nyyalwiux nopoJax IOYBbI CIEAYeT MPHMEHATb 3aMKHYTYIO (KOJbLEBYIO)

Kpenb, €CIH HE NPOBOJATCA APYTUE MEPONIPUATHSA MO YMEHBLIECHUIO CMElILE-
HUM NMOYBHL.

J{ns BbIOpaHHON Kpenu HaXOAAT BEIMYUHY €€ CONMPOTHUBIIEHUS B NOAAT-
JINBOM pexxuimMe N, B 3aBHCHMOCTH OT THNA NPHHATOr0 3aMKOBOI0 COefyiHe-
HUs (npHUIL. 4).

[150THOCTBL YCTAHOBKH paM MeTaJUIMYEeCKOHW NMOJaTIHBOH Kpenu Ha 1 M

IUIVHBI COMPSHKEHUS HAXOUAT AENICHUEM PacyeTHOM HArpy3ku P Ha conpo-
TUBJIEHHE OOHOH paMbl Kpenu IV, :

n=PIN,. (31)

[TacnopTHYIO MJIOTHOCTb YCTAHOBKHM Kpefld NMPHHUMAIOT MO OHXai-
lieMy 3HadeHuro n B pany: 0,8; 1,0; 1,25; 1,33; 1,43, 1,5; 1,67; 2,0; 2,25; 2,5;
2,67; 3,0; 4,0.

IIpenenbHOH MIOTHOCTBKY YCTAHOBKH METAJUIMYECKOM PaMHOH nomaTiid-
BOM Kpenu CIenyeT cYutaTh 3 paMbl/M. IIpu n > 2 pam/M kpens HeoOXxommMo
BbLIOMpPATD C YYETOM CHIDKEHHS CMEHIEHMH MOpOoJ 3a CYET JOTIONHHUTENILHBIX Mep
N0 aKTUBHOMY YNPAaBJIEHMIO TOPHbLIM AABJIEHHEM (YCTAHOBKA CPEACTB YCHIIEHUA
KpenMu, aHKEPOBAHHE KPOBIIH, TAMIIOHAX 3aKPEIHOro npoCTPaHCcTBa, LieMEHTa-
{451 BMELLAIOLIHUX NOPOO H Ip.).

[10 NOJATAUBOCTH METAILIMYECKYIC Kpenb HeoOXOAMMO BhIOWpaThL Ha
OCHOBAHHH MAaKCHMAJbHbIX PACYETHBIX CMELIEHHH rOPHbIX NOpPOJ Ha KOH-

Type TOMepeYHOro ceyeHus conpaxeHusa. IIpu nonoroM nameHHH MakcH-
MajbHbIMH ABIAIOTCA CMELeHUA KPOBIU Up.

Ecnu pacyeTHas MIOTHOCTL YCTaHOBKHM Kpenu He 6oiee 1 pambl/M, TO ee
MOJATINBOCTb CIIeAYET MPHHHUMAThL U3 YCIIOBHA:

A+ 250 2 Usp, (32)

roe 250 — cMeleHUs 3a cyeT 3a0yTOBKH, MM; A — KOHCTPYKTHBHAs 1oJar-

JIMBOCTL Kpenu, MM (CM. npun. 4); Uxp — pacueTHble CMeELIEHUS MOPOJ
KPOBJIH, MM.

Ecnu nnoTHOCTh YCTAHOBKHM KpenH, paccyuTaHHas no gopmyne (31),
npesbiliaer | paMy/M, a TakXke NpPH HCMOJb30BAHHMHM HOMOJIHUTENIbHBIX
CpedCTB YCHIICHMA, MOJATIHBOCTb KPENW MPHUHHUMAIOT MEHeE PacyeTHbIX
CMELIEHUN NOpPOa KPOBJIH U3 YCIOBUA: A + 250 2 Usxpkoc (NpH yCTAHOBKE B
BbIPa0OTKe TOJILKO OCHOBHOM Kpenu); A + 250 > Uxpkockye (TpH YCTAHOBKE B
BbIpaDOTKe OCHOBHOM Kpenu U CpencTB ee ycHieHHd), A + 250 = Uxpkockanx

(Tp¥ OQHOBPEMEHHON YCTAaHOBKE PaMHOMW M aHKEPHOM KperneH), rae Ky,
Koc, Kanx — KO3(QPHULHMEHTDbI, BbIOUpaeMbie B 3aBUCHMOCTH OT IUIOTHOCTH

YCTAHOBKM PAMHOM Kpenu, CPeACTB YCHIIEHHMS WM aHKePHOW Kpenwu
(tabnuubl 16~18).
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Tabnuua 16
OcHosHan Kperb

MCHCC 80
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Taobnuua 17
CpencrBa ycnieHHst OCHOBHOH KpenH (MeTa/LiMyeckHe CTOHKH)

o [
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Tabnuuna 18
AHKepHas Kpenb (u3 pacuera 1 ankep/m? ¢ V; = 0.08 MH)

v |~ Joomaoe] oger [ om [ oo [ oxr | a2 [ oas [ os.
Aoncpne| — | 005 | on | w0 [ 135 1 [ 10 [ | 20
i [0 | 055 | om [om [ | oes [ 0w [0 [0

JU1s conpsaxKeHUH ¢ WHMPHHOH B NPOXOAKe, NMPEBLILIAOLIEA 6,5 M, MeTall-
JINYECKAs apouyHas Kpelb HaOupaercs M3 HETHUNOBBLIX apOK, HAaNpPHUMEp, H3
OOKOBBIX CTOEK HJIKM U3 apOK CO CrneuHalIbHbIMM BCTaBkamu (npui. 3). Sne-
MEHTbl KPENH COCHUHAIOT C NOMOUBIO TPEX XOMYTOB, IPH 3TOM KPYTAILLMH
MOMEHT 3aTSKKH IacK XOMYTOB JOJDKEH COCTaBpaaTh He MeHee 100-150 Hm.

JIns TakoM kpenu Hecylyio crnocoOHOCTb OOHOM apKH B NMOJATIMBOM
pexuMe N, (kH) cnenyer paccunTbiBaTh 110 NOJNY3IMIIUPHUYECKONH PopMyJIe:

N, =(10+16A)JW,

rne A — MOZATINBOCTb KPenu, npuHUMaeMas oobiuHo A < 0,4 M; W, — MO-
MEHT CONPOTHUBJIEHUS CreLnpoduis, cM3; Gr — NpeaeN TEKYYeCTH CTalH; fa —
cTpeja nNoAbeMa apkKH Ha ypoBHe OOKOBBIX y3/10B MOJATIUBOCTH, CM; No —

YUCJIO XOMYTOB B Yy3JI¢ MOAATIMBOCTH Kpeny;, B OObIYHOH Kpenu no = 2, B

Kpernu CONPAXEHHA Mo = 3; la — LWIHPHHA apKH HAa YpOBHE OOKOBLIX Y3JIOB
NMOJAATIMBOCTH, CM.

Hecyias cnocoOHOCTb apky NPH BCEX NMPOYHUX PABHBIX YCIOBHMAX CHH-
)aeTCsl MPHU yMEHbUIEHUH OTHOUWEHHSA fo/la. 1519 OOBIYHOH apOYyHOH Kpemnu
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fo/la = 0,25-0,3. JIna ueThbipeXx3BEHHONH Kpenu CONpsKEeHUs, KOMIIEKTye-
MOH M3 CTAHIAPTHBIX OOKOBBIX CTOECK (BEPXHAA apKa COCTOHMT U3 ABYX CTO-
ex) fo/la = 0,18-0,20.

[InoTHOCTL YCTAHOBKH paM KpenHu n U NPOBEPKY Kpenu Ha NONATIIH-
BOCTb A ClIeyeT BBINOIHATL MO . 7.3.

7.4. Pacyetr napaMeTpOB aHKEPHOH KpenH U OOMNOIHUTENbHbIX CPEACTB
€€ YCUIICHHS IUIf CONPAXKEHUH NOJDKEH NPOU3BOAUTLCA B 3aBHCHUMOCTH OT
MHTCHCUBHOCTH FOPHOTO AABICHUA, Cr10co0a 1 nNapaMeTpoB HX OXpaHbl OT
BJIHAHHA OYHUCTHLIX paboOT, NPOYHOCTH, TPEUIMHOBATOCTH H YCTOHYHBOCTH
NOPOZ B KPOBIIE.

7.4.1. B kxayecTBe KpUTEpHA HHTEHCHBHOCTH TIOPHOI'O HABJICHHA 1A
pacyeTa Kpenu cieayeT NPpHHUMATh pacyeTHble CMEIleHHs KPOBJIH C aHKep-

HOH Kpenblo Ua, onpenenseMbie U8 CONPAXKEHUA BHE BIUAHHSA OYHUCTHBIX
paboT H B 30HE X BIIMAHUA COOTBETCTBEHHO Mo GOpPMYyNIaM:

Us = 0,5kaU, (34)
Ua = 0,5kaUsgp, (35)

rae Ka — KO3QPULUHUEHT, YYUTBIBAIOUIHH CTENEHDb CBA3bIBAHUA U YIPOYHEHHUA
Nopod pa3lNMYHbIMU KOHCTPYKUHUAMH AHKEPOB, NPUHHUMAEMbIH PaBHbLIM 1 ~

IJIS 3aMKOBbBIX KNHHOPACHOPHBIX aHKEPOB H 0,5 — 14 CTaJenOJIMMEPHBIX
aHKEpOB, 3aKpeIUIAEMBIX MO BCEeH MIHHE CKBaXXUHbI, Us — CMEILIEHHUA NTOPOA
Ha CONPAXEHUAX BHE BIUAHUA O4YUCTHLIX padoT, onpeaenseMble 1o Gopmy-
ne (35); Ukp — CMELLEHUA NOPOJ HA COTNPAXKEHHAX B 30HE BIMAHHA OYHUCTHDLIX
paboT, onpeaensembie no hopmynam (11)«(24) u n. 5.1.

B ycnoBusax, rae pacyeTHole cMelleHusa npesbiiaoT 300 MM, npeumy-
LHIECTBEHHO NpH NOAAECPXKAHUM CONPAXKECHHHA HA I'paHHLE ¢ BbIpaDOTaHHBIM
NPOCTPAHCTBOM U OXpaHE HX pa3pylUAKIIPMCA LIENHKOM, pacyeT napa-

METPOB aHKEPHOHN Kpend NPOU3BOAMTCA H3 TpeboBaHHa obecrieyeHUs Mak-
CHMAJIbHBIX CMelleHUA KpoBJik He bosee 300 MM.

7.4.2. B ycnoBusx HeOONbLWIOrO0 TOPHOro HaBJIEHMA MPH PAaCyETHLIX
CMEUIEHUAX KPOBIH N0 50 MM conpoTHUBNEHHE aHKEPHOH Kpend Pa U [UIMHY
aHKEepOB /a ClleyeT NPUHUMATL B 3aBUCHMOCTH OT THUNA KPOBJIH 1o Tabn. 19.

7.4.3. B ycnoBusax ropHoro naBneHHs cpeaHeil HHTEHCUBHOCTH U HHTEH-
CHBHOI'O [IPHU PAaCYETHbIX CMEIEHUAX KpoBaH A0 300 MM cOnpoTHBIEHHE
aHKepHO# Kpenu Pa W [JUIMHY la ClIeAyeT ONpEneaTh.

— npy 1 THNe kpoBJIH MO HOMOrpaMMe, NpuBeaeHHOMN Ha puc. 19;

— npH 1l THne xpoBnKu Pa ceayer NpHHUMATh B COOTBETCTBHH C HOMO-
rpaMmoit (cM. puc. 19), a anuHy aHkepoB no Ttabdn. 19;

— npH 111 Tvne xpoBaH CONPOTHUBIIEHHE KPENU U IJIMHY aHKEPOB CIIeay-

€T npuHuMaTh Ha 10 % Oonbulie MO CpaBHEHHMIO C PACUYETHLIMU MO HOMO-
rpamMMme (cM. puc. 19).

7.4.4. Ina obecneyeHUs paboyero COCTOSHUA COMNPSXKEHUH BbIEMOYHBIX
BbIpaDOTOK € OYUCTHLIM 3300€M ¥ CONMPSKEHHH MOATOTABAMBAIOLIHX BbIPabo-
TOK B 30HE BJIIMAHUA OYMCTHBIX paboT NpH pacyeTHbIX cMeleHnsaX Uxp > 300 MM
AHKEPHYIO Kpelib CIEAYET YCUIMBATL PAMHON KPENbIO, MONATIMBLIMM CTOHKAMH
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Puc. 19. Homorpamma s onpenerieHus napaMeTpoB aHKEPHOMR Kpenu B KPOBJIe CONPAXKEHHUA (MYHKTHPHOM JIHHMER NOKa3aH KI0Y K ONPERETICHHIO
Pa n la N0 pacyeTHLIM 3HaYeHUAM Up)



Tabnuna 19

Conp OT““"}SH"C aHKED" | NlnmHa aHkepoB & IPH THNAX KPOBIH H MOLIHOCTH HEMNO-
Pacuernasd mupy- | HOM KPEMH /s [TPH THNAX CPERCTBEHHOM KPOBIH finx , M

= ?
Ha COMpPRKEHNIA B KpOBIH, KH/m

[IpumMeuaHHe [pu Il Tvne xpoBnu npuBepeHHLie B TaO/IMIE MapaMeTPhbl JTHHBI
aHKEpOB /a, COOTBETCTBYIOT MOLLHOCTH HENOCPEACTBEHHON KPOBMH hux 10 0,3b M 3aKperueRHIo
AHKEPOB B YCTONYHUBBIX MTPOYHLIX MOPOAaX MOLIHOCTLIO Doitee 0, S M.

UK JOMOJIHUTENbHbIMU aHKepaMH. 11pH 3TOM napamerpbl OCHOBHOH aHKEPHOM
Kpenu OpHHUMaIOT no HoMorpamme (cM. puc. 19) mnsa Up = 300 MM, a xpenb
YCUJIEHHS PaCcCYNUTHIBAETCA 1O GOpMyiaMm:

IJIA NONATIUBBIX CTOCK ¥ paM

Pxy = 1,5(Pmax — Pa); (36)

AN JONMOJIHUTEIIbHBIX AHKEPOB
Px.y = Pmax— Pa; (37)
la.y = Imax, (38)

rae Pxy — conpoTuBiieHHe Kpernu ycunenus, kH/M?;, Ly — AnvHa nonoJsiHu-
TEJIbHOIO aHKepa YCHUNIEHHUSA, M; Pmax H /max — NMapaMeTpbl CONPOTHBIIEHUS
AHKEPHOM KpelnM M JUIMHbI aHKEPOB, TpedyeMbie NO pacYeTHbIM CMELIEHHAM
KPOBJIH Uxp B MPOAOJDKEHHE BCErO CpoKa CiyxObl, ONpeaendoTcs N0 HOMO-
rpaMme, cM. puc. 19; Pa — cONpoTHBIEHHE YCTAHOBJIEHHOH NPH NMpPOXOJKe
aHKepHOW kpenu, kH/m2.

7.4.5. B xayecTBe KpPUTEpPUA HHTEHCHBHOCTH TOPHOrO JAABJIEHHA VIS
pacuyeTa Kpenu B 60Kax CONpPSXXEHUM clieayeT MPHHUMAaTh CTeNeHb OTHOCH-
TEJIbHOW HaNpPAXKEHHOCTH NOPOA M NNacTa Gs, ONpeaensieMyro no popmyine:

o6 =KikakoyH/Rcs, (39)

roe Y — CpeaHuii o6beMHbI BeC MOpOa, NpHHUMaeMblit paBHbIM 0,025 MH/M3;

H — rnyOHHa pacrnonoXeHus CONpMKEeHHHA OT NMoBEePXHOCTH (CM. M. 3.2), M;
Re.6 — pacyeTHOE CONMPOTHUBIIEHHE CNIOEB, MJ1acTa H nopod B Ookax Ha cxa-
THe, Mlla; k1 - xos3dpdumeHT KOHUEHTpPaUUK HaNpAXEHWH B OOKax NpH
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NMPOXOOKE H NMOANEPKAHHH COMNPKEHUI, NPUHUMAEMBII: 1A CONPAXEHUH C
rnepecexamiMMuca BoipaboTkamu — 1,6 (cM. puc.l, a, 6, 3); And conpsKeHHi
C MPUMBbIKaIOWKWMH BbipaboTKaMu — 1,4 (cM. puc. 1, 6, 2, 0, e, ¢, u, x, 1, M);
IUIS CONPAXXKEHHH BbIEMOUYHBIX BbIPA0OTOK € OYUCTHLIM 3a60eM (cM. puc. 3) —
2,3 npu 111 Tune xposau, 3,0 npu I Tune, 4,5 npu II Tune xposnu; k2 — xo-
3QPHUMEHT YBENHYEHHA HaNpsHXKEHUH B 6okax conpsxeHHil OT APYrux Bhi-
paboToK, xoTOopslk npu [/ 2 15 M paBex 1, a npu / < 15 M onpenenserca no

¢opmyite: k2 = 2 — I/15 (I — paccrosHne 00 BAHAIOWIEH BbIPpabOTKH); ko —
KO3$PHUHMEHT YBEIUYEHHUS HANPSHKEHUH B OOKax COMpMHKEHUH npu pacno-
JIOXXEHHH UX B 30HE BJIIUAHHUA OMOPHOIO AABJICHHUA OT OYUCTHLIX paboT, KO-
TOpbiil npu /y > 0,1 H paseH 1, a npu wnpuHe uenuka /y menee 0,1 H onpene-
nseTca no popMmyre:

ko =1 + (komsx— 1) (0,1H — 1)/ 0,1 H, (40)

rae Ko.max NpUuHUMaercad paBHbiM 2 npd I u III THnax kpoenu U paBHBIM 3
npu Il Tvne kpoBnu. Ans conpsKeHuid BbIEeMOYHbIX BEIPAOOTOK C OUYMCTHBIM
3ab0eM (cM puc. 3) ko3bduuneHThI k2 M ko B dopmynte (39) cienyeT npUHH-
MaTb PABHbIMH 1.

B ycnoBusax, rae HanpMKEeHHOCTb B OOKax MeEHbIlEe PacyeTHOro COMNpo-
THUBJIEHUA CXKATHUIO BCEX, B TOM YHCJIE U HanOonee cnadbIX CIOEB IMOPOX M YIiIA
B 60kax (o6 = KkikzkoYH/Rc6.min < 1), KperuieHHe O0OKOB aHKEPHOM Kpenbio He

npeaycMaTpUBaeTcs, 3a HCKIIIOYEHHEM OCTPbLIX YIJIOB CONMPSXEHUH, 0COOEHHO
B KalHUTaJIbHbIX BbIPpabOTKaX € MIMTEIbLHBIM CPOKOM CiayXObl, rae cienyer
YCTaHaBJIMBaTb aHKEPb! WIHHOH 1-1,2 M ¢ conpoTusnenuem 10-15 xkH/Mm2.

B ycnoBusx, rje HanpsaXXeHHOCTb B OOKax O6 MPEBbILIAET PACUETHOE

CONPOTHUBJICHUE CXKATHIO TOJNbLKO clnabbix nopox W yriaa obueid mouu-
HOCTHIO 10 1,5 M, HO MEHbIUE COMPOTHBJIEHUA CXKATHIO APYrHUX NOPOA,
ClelyeT NpeayCMaTpPHBaTb YCTAHOBKY B 3THX nopolax (niacre) aHKepHOM
KPEMnu, NpUYeM CONPOTHUBIIEHHE AaHKEPHOH KpenH Pa.s U INTHHY aHKEPOB /a6
Ha CONPAXEHUAX MOXHO NpHHUMATbL 6€3 pacyeTa COOTBETCTBEHHO PaB-
HeiM4 20 kH/M2 n 1,5 M. Ha ocTpbIX yriax conpfxXeHUH B KanHUTaJbHBIX
BbIpaOOTKax ¢ AJIMTENbHBLIM CPOKOM CIyXObl CONMPOTHUBIEHHE KpENU H

IUIMHY aHKEpOB CJIEAYET YBEJIHYUTDH B 1,5 pa3a, a pacCTOAHHE MEXIY pA-
JaMH aHKepOB NpUHUMaATh 1-1,2 M.

B ycnoBusx, rae HanpsH>KeHHOCTb B OD0KaX NpEeBBILIAET CPEAHEE pacyer-
HO€ CONMPOTHUBIIEHUE CXKATHIO MJIacTa MOLMIHOCTBLIO Oonbuie 1.5 M uaM Bcex
PacnoNIOXXEHHbIX B DOKax CIOE€B NMOPOA U YIjs, KOTOPOE ONpeHeNseTcs Mo

dbopMmyine:
R.=(Rcmi + Raoma2+... + R,m,)K_./h, (41)

Ooka conpsHKeHUH B MJIACTE HIIK HA BCEH BbICOTE A AOMXKHBI OBITH 3aKpeniie-
Hbl aHKEPHOH KpPErnblO ¢ NapaMeTpPaMH CONPOTHUBNEHUS Pas U IJIMHONU aHKe-
poB la6, onpenenseMbiMd no HomorpaMme puc. 20. Ha octphix yriaax co-
NPAKEHUA CONPOTHBIICHHE KPENHU CIEeAYyeT YBEINYUTh B 1, pasa no cpaBHe-
HHIO C paCCUYUTAHHBIMH N0 HOMOrpaMMe (cM. puc. 20).
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Puc. 20. HomorpaMMa y1s onpeaeeHHus napaMeTpoB aHKEpHOH Kpenur B 60Kax cOnpsHkeHHA
(NMYHKTHUPHOW AMHHMER NoKa3aH KinoY K onpeaenesuio Pas M [a6 N0 pacyeTHbIM 3HAYEHHAM O6)

I8 HaZeKHOTrO NoazepXaHus CONpskeHHH cOoek nmapHbIX BhIPpabOTOK
C YIrOJIbHbIM LEJIHKOM LUUPHHOH 2,5-3m, a TAKXE CONMPAKEHHUH MPHUCEYHbIX
BbipabOOTOK ¢ 3alUUTHOH MOJIOCOH yIJif, BO BCEX YCIOBHUAX HeoOXomumo
YCTAHABJIMBATh AHKEPHYIO Kpenb C 3aKpErmIcCHUEM aHKEPOB IO BCEW IJIMHE
CKBa)XHH, C JUIMHOM aHKepoB 2,5 M, conpoTuBiaeHueM 60 xH/M2 4 noxgatnu-
BOCTbIO 70 MM.

IIpu npoxoake conpsKEHUH Ha yRApO- U BBIOPOCOOINACHBIX MIACTaX
I18 UCKIIIOUEHHS TNEPErpy3KH aHKEPOB OHM JOJKHbI YCTAaHABJIMBATLCA C
OeMNPUPYIOUAMH MOAATIAKBLIMU 3JIEMEHTAMHU HJIH HMETh KOHCTPYKTHBHYIO
noaatiauBocthb 40-50 MM.

7.4.6. IIpn BbIOOpPE KOHCTPYKLMA aHKEPHOH KpEMH ClIeoyeT PYKOBON-
CTBOBATbLCS NOJOXKEHHEM pa3f. 5 AchHcTByIoLeH MHCTpYKUHH O pacyeTy U
MPUMEHEHUIO AaHKEPHOM Kpenu Ha yroabHbiX mwaxrtax Poccun (CI16., 2000).

IIo BLIOpaHHBIM KOHCTPYKIHAM AHKEPOB H I10 ONpEAeNieMbIM IS HUX
PacyeTHON Hecyuen CroCOOHOCTH Na, CONPOTHUBIIEHUIO aHKEPHOHW Kpenu B
KpoBllie Pax M B O0Kax Pas U NPUHATOMY KOJIMYECTBY aHKEPOB B pAjax
KPOBJIX hx M OOKaX ne pacCUHTBHLIBACTCA TpeOyeMoe pacCTOAHHE MEXAY pAla-
MH YCTAaHABJIMBAEMBbIX MPH NpPoXoake aHkepoB B XpoBie Cx H B 60kax Ce no
bopMynam:

Cx=nkNa_1c/Pa.x b; (42)
C6= n6Na.6/Pash. (43)

IIpunmevasnus L. [lpy paspylieHUH TOJBKO OTACIbHbLIX
cnabsix nopoa {nnacra) B 60xax, BMECTO BBLICOTBI COTPAXEHUR A JO-
NyCcKaeTcd NoACTaBNATh B GopMyny (43) 3HaueHHE UX MOLIHOCTH Mip.

2. IIpn NpoeKTHPOBAHHK AHKEPHOMH KpenH KOJIMYECTBO aHKEPOB
B psilaX B KPOBJIE CJIEAYET MPUHMMATh B 3aBUCUMOCTH OT pacyeTHOH
INHPHHB! CONPSXEHNH b, U MX KOJMHWYECTBO B PAdaX OOJDKHO COCTaB-
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NATb, KaK npaBuno, ot4 10 Snpud4<b<5SM;ot5n06mpudS<b <6 M;
otOro7npub<b<IMunor7po8npun7<b<8§5m.

3. KonuyectBo aHkepoB B OOKax B pANy ClieAyeT NPHHHMATH B
3aBUCHMOCTH OT MOILHOCTH Pa3pylUaIoIUUXCA MOPOd Mp H JOJIXKHO
COCTABNATH, KaK npaswio, | npy m<1,0 M; 2 npn 1,0<m<2,0m; 3 u
Oonee npu m > 2 M.

4. AHKephl B KpOBJIE Lienecoodpa3Ho pacnoiarats ¢ OTKJIOHCHH-
€M XparHHX aHKEPOB OT HOPMAJH K HaMJIacTOBaHHIO Ha yron |5-20°
M Ha pacCTOSHHU HX OT O0KOB He H6onee 0,3 M.

5. AHkepbl B O0Kax CleayeT pacnojiaraTe Tax, YToObl OHHU nepe-
cexasu Haubonee crnabplie ClIOH Yras H MOPOA, T. €. C OTKJIOHEHHEM OT

HamacroBaHus Ha yroin 15-30°, paccTosHHE OT KPOB/IH CONPAXKCHUSA
0 BEPXHEro psaa aHKEPOB NOMXKHO ObITh He Oonee 0,5 M.

7.4.7. IIpon3BOOUTCA CPAaBHEHHE PACYETHOIO WIara yCTAHOBKH aHKEpPORB
MO YCIOBHUIO HHTEHCUBHOCTH IOPHOIrO AABJIEHHA C TPEOYEMbIM IO YCIOBHIO
MHHHMaJIbHOH MIIOTHOCTH YCTaHOBKH aHKepoB Il B 3aBUCHMMOCTH OT cTene-
HH YCTOMYHMBOCTH MOPOX B KPOBJIE U CTENEHH pa3pyluecHUs ODOKOB, KOTOpas
cocraBnseT: | aHk./M?2 npH HeycTroiuuBbIX; (0,7 aHK./M? NpH CpeHell yCTOM-
yue0oCcTH; 0,5 aHK./M? NPpH YCTOUYHMBBIX MOPOAAX B HEMOCPEACTBEHHOM KpoO-
Bne ¥ 0,4 aHk./M? npH paspyuwaroiiuxcs nopoxax B 6okax. Ifo ycaosuio

YCTOMYHBOCTH NMOPOJ, WAr YCTAHOBKH aHKEPOB COOTBETCTBEHHO B KPOBJIE U
Ookax onpenenaserca rno opmynam:

Cx= ny/ITb; (44)
Cs = ne/ITh. (45)

[TpoexTHBIN War YyCTAHOBKH aHKEPHOM Kpenu B KpoBJie M OOKkax npu
NpoOXoaKe MPHHHUMAIOT MO HAUMEHLLIHUM 3HAYEHHAM, PACCUMTLIBAEMbIM B
nn. 7.7 v 7.8, ¥ OKpyIJA10T OO0 BTOPOro 3Haka. HanpuMep, npu pacyeTHOM
Cx =1,27 M, npoekTHOEe Cx NpUHUMAIOT 1,2 M.

7.4.8. 110 NprHATOMY MPOEKTHOMY LHAry YCTAHOBKH @aHKEPHOH KpEru B
KpPOBJIE, B NACMOPTAX € €€ YCHUIEHHEM JONOMHUTEIbHON aHKEPHOW KpeEnbIo,
paMaMH HIIM CTOMKaMH YCHIIEHHUA NMPOU3BOAMTCH pacyeT TpedyeMOoro KOJM-
YeCTBA B PAaX YCHIIMBAIOLWMX 2aHKEPOB, PaM HIIH CTOEK 1O GopMysiaM:

Ny.a < bePx.y/}Va,' (46)
nye = CxbPxy/N., (47)

rae Pxy NPHHUMAIOT B COOTBETCTBUH C PACYETHBIMH IS PA3IMYHbIX CONpS-
XeHui no n. 7.5, Na — Hecywas crnocoObHOCTb aHkepa, kKH; N; — Hecyujas
CIIOCOOHOCTH, PAMHOM Kpenu MM CTOeK ycuneHHusd, KH; Na 1 N, npuHUMaror
B PaC4€T COTJIACHO HX IMAaCNOPTHBLIM JaHHBIM.

[TonyyeHHOEe pacyeTroM NPOEKTHOE KOJIHYECTBO YCHIIMBAKOILIHX AHKe-
POB, PaM HJIH CTOEK OKPYIJIAIOT B 00MNb1IYIO CTOPOHY fo 0,5, HanpuMmep, NpH
PACYETHOM Ny.a = 2,3 NPUHHUMAIOT Ny a =2, C YCTAHOBKOH B OJHOM PRAY ABYX
aHKEpOB, 2 B CMEXHOM — TpeX.

[IpuMepbl pacyera nOAREPXAHUA COMPSXKEHUH Pa3NH4YHBIMU BHUAAMU
Kpenu NpuBeACcHb! B NPHII. 2.
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ITpunoocenue I

OIIPEJAEJIEHHUE OBJIACTEN B3AHUMOBJIUSIHUA
COITPAT AIOUINXCA BBIPABOTOK

MaxkcumansHbie 3HaUYCHUS KO3P(PHIHUEHTA BPEIHOr0 BO3JACHCTBHS COMNMpPATAIOILHXCA

BEIPAa0OTOK ApYr Ha Apyra k, U3MERAIOTCA B npeaenax 1,2-1,6 B 3aBUCHMOCTH OT BHIA
conpsokeHuil ( cM. 1. 5.1, Tadn. 8).

Inda onpeneneHUs NPOMEXYTOUYHBIX 3HAYCHHUHR Kk, HA Pa3HBIX PACCTOAHHUAX OT
y3ia CONpsKECHHA PEKOMEHAYETCA rpadHuYEeCKHi MeTo, MOKa3aHHBINH Ha puc. 21, co-
rJ1aCHO KOTOpPOMY IO ocaAM abcuucc, nmapanjaensHeEIM COOTBETCTBEHHO OCAM Bhlpalbo-
TOK, OTK/IaAbIBAIOT OTPE3KH, paBHbIE BEIMYUHE 30H BIUAHUA conpsxennit ([, [, ...),
a o OCH OPAMHAT — MakCHManbHO! Benu4yuHe k,. TOYKH ¢ MAaKCHMAJIbHBIMH 3Ha4ye-
HUAMH k, COCAMHAIOT NPAMOH JHHHEH C TOYKAMH, UMEIOIIUMH 3HadeHue k, = 1. Op-

AuHara A00M TOYKM Ha NpAMONH, B 3aBUCHMOCTH OT YyJaleHUd ¢€ OT y3ia
CONPAKEHUA, ONPEACIILET BEIUUHUHY K,.

30Ha BIUSAHUA conpskeHus ([, [, ...) onpenensaeTca pacCTOAHHUEM OT y3/a COMNpS-
XEHNUS, OFPAaHUYECHHOrO pa3MepoM /. 10 TOUKH NepeceveHus JIHHUH /[, ¢ BeipaboTkoit (cM.
puc. 21). Otpe3ok /,, paBHBIA AONYCTUMOMY PACCTOSHHIO, onpenenseMoMy no gopmyne
(4), XapakTepu3yeT PacCTOAHHE MEXIY COINPATaloUIMMUCT BBIPADOTKAMH MO CEYESHHUIO,
OPHMEHTHPOBAHHOMY MOJ OAHHAKOBLIMM yrilaMH K OCAM BbIpaboTok. Uem MeHsLue yron o,
TeM Ha OonblIee pacCTOSHUE [ pacIPOCTPAHACTCA B3AHMHOE BIHSHUE,

BMmecto Bxoasumet 8 popmyny (4) cymmsl napamerpoB (b + ¢) cneayer npUHH-
MaTh CYMMAapHYIO WIHPHHY conpsrawinuxcs Beipaborok (b, + b,), rae by u b, — mu-
pHHa CONPAraloMUXcs BLIPpAabOTOK B IIPOXOAKE.

PacyeTHpIe CXeMbl Ha pMC. 21 BblnmonHeHsl A Haubosiee pacnpOCTPAHEHHBIX BHIIOB
CONPKEHUNM NPUMEHHTENBHO K KOHKPETHBIM yCnoBusM: H = 700 M, R= 60 MIIa, b;= b, =
5w, k;=25,1,=102,5=25m, 8 =40-90".

[Ip¥ U3IMEHEHHH YKa3aHHBIX YCIOBUH COOTBETCTBEHHO HM3MEHAIOTCA U BEIHYH-
HBI 30H B3aUMOBNIUAHUA /.

[IpOoTAKEHHOCTh YYaCTKOB B3aUMOBIHAHMA MOXET OBITh BHIMHCICHA TAKXKE M0
dopmyne:

[ = —'TI-E-"—"

2s5in6/2
Ecnu 30na B3auMoBHsaBUA [ < 20 M, TO B comnmpsaraiommnxcsa BplpaboTkax Ha BCEM
UX NMPOTAXKCHUU YHYACTKOB B32HMOBJIHAHHA, BKAKOYAA y3¢€ conpaxeHus (/.), TH H
napaMeTpel Kpenu NpUHUMAKOTCAd OOHHAKOBBIMHU. IIpu / > 20 M THN M napaMeTphl
Kperd Ha y4acTKax B3aHMOBJMAHHA 10 20 M NpHHUMAIOTCA KaK yKa3aHoO BBIIIE, a
oT 20 M ¥ A0 KOHLIA 3THX YYAaCTKOB PACCUHUTBIBAIOTCA B 3aBUCHUMOCTH OT OXHaac-
MBIX CMELIEHHUH Mopoa U LEHCTBYIOIIMX INPH 3TOM Harpys3ok. B pacyersl caeayer
Opats k03pduuueHT K, KaKk CpELHIOK BEJHYHHY Ha ITHX y4acTKax, a xod¢ppuiu-
eHT K, onpenenars no GakTHYECKOH HIMPHUHE M BLICOTE CONPATarOUIUXCA BhIpabo-

TOK B NNPOXOJKE.

B taGn. 20 npUBEACHB PACYETHBIE CXEMBI U GOPMYNBI A8 ONpPEACTCHUA MakK-
CHMAaJILHOTO npoJieTa conpsxeHuit B (cM. 1. 3.6).
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Tabnnua 20

PacyeTHbie cxembl H GopMYJIbE IS OTIPEAENCHESA NPOJIETa CONpsLKenuit B

Coedunenue 0gyx ssipabomok ¢ o0Hy (pazsemanenue)

1. [Toa yrnom

0
B=2bcos=+d
b= b= b COS = +

. O
x-bsm-2-

2. I1lo xpuBBIM

B =2b, msg G -bez) +d
b] “» bl CGS‘Z‘

x = b, sin =

Omeemenenue sstpabomocxk

B=b(1 +cos0) +d

b1=b,=b x = bsin®
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IIpoodonixcenue maba. 20

e

2. ['To kpusoit

B=0bicos® + b, +d
b by x = bysin
3. IlpaMoyronpHoe
d
d
'A by > b, B'=b+2d
b: ‘-'" by < b, B=b+d
d
4. IByXCTOpOHHEE
by=b,=b B =2bcosO + b; + 2d
b Bh 0;=0,=0 x = bsin6
VAR _
S by > b B=2blcose+b,—(b' gz)+2d
1%5: 91 = 91 - 9 . CO5
Hr . Gl X = blSlne
5. ABYXCTOPOHHEE
¢ pa3HOCOM BBIpabOTOK
| 6.5

bh=by=0b;=0b By =B,=5b(1 +cosb) +d
8, =0, Xt =Xy = bsind

m b b:
: b3 ¥ bl Bl = blsin91+ b; +d
q by # bz X = b;sin@l
bl * bI Bz = sziﬂGz‘*‘ b3 +d
q 0,# 6, x3= b,51n0;
b
B
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IIpooonxcenue mabn. 20

ITepeceuenue svtpabomocx

1. [Ipamoe

by # b B=b!+b; +2d

by=b,=b B=141b+2d

"'E bi=by=b B=-—2_124
A . B
Slﬂ—z-

b, # b, B = b} + (bctgd + b, cosecd)? +2d
bl > bz

Conpaxcenue mpex esipabomok (mpeyzonvHulii yien)

1. ITox yrnammu

b1=bz=b;3 =} B=2b°05g+d;x=bsin—g—-
91=92 =93=9 9 (b]""b)
By=B,=By=B Bl=2blc°3'il"‘“——'—?:—+d
COS—
2
.0,
xl=blsm-§—
B, =25, cos 22 - & ‘:3)+d
00372
9:=0, x, = bhsin 5
bz=b3 o; 2 .
by < by B3=sz°05'—+d;x3=bzsin-3-
2 2
b3{b|
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Oxonvanue maba. 20

HHpumsikanue ssipabomocx

1. MpamoyroasHoe

by
b, # b B='Jb12+b22 +d
by=by=5 B=1,4lb+d
b
2. TynoyronsHo€e
b
bl = bz — b B — 6 + d
SIin '2—
b # b B — onpenensaerca rpaduyecky

MpuMmevanue:l) b, by, b;, b — mprHa conparaeMmelX BeipaboTOK B nIpoxoaxe; 2) 6,, 0,
85, 0 — yrael OTBETBNIEHHUA conmpAraeMbixX BoIPaboTOK, 3) d — 30HA pa3spylUEHUA YI/IOB MEXIY Bbipa-
60TKaMH OT BEACHHA B3pBIBHBIX paboT (s ycnosuit 0 > 45°d=0,5 - 0,1 M); 4) B —~ MakcumansHas

HIMpHHA CONPAXEHHA B NPOXoake (nponer), S) x ~ paccrosHue oT NoGOBOMA OMOPHI A0 THHHUH MAKCH-
MaNbHOTO NpoJIeTa.



[Tpunoocenue 2

INPUMEPBI PACHETA IIAPAMETPOB KPEIIH
COIIPAAXEHHNH I'OPHLIX BbIPABOTOK

1. Buifop THRA M pacyeT napaMeTpoB KpenH
COMPANXKEHHA IrPY30BOil BETBH C 32€310M B KaMepy 3JMEeKTPOCTAHUHH
(Ha3BaHHeE 3/1€Ch H NaJiee B NpUMepax YCJIOBROE)

YcnoBusa ['nyGuna pacnonokeHUs CONpsOKEHUA OT 3eMHON MOBEPXHOCTH

H = 800 M. Yron naneHus nopoa a = 10°. XapakTepucTuka caoeB nopos (MOIHOCTh
CJIOE€B m, CONPOTUBICHHUE NMOPOA CxaTHIO R B o6pa3iie) nokazaHa Ha puc. 22.

Pl |
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2 T e D )

e —
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mmm —
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WX R O0
R=30 MITa R=d4 MIla R=37 MIla
e P P P :":__"':*__:': punhingd £ X 002 00
~ e~ | T ) T p et s

ey § el——
Pt T s g

s T s F sy 5 E—
L o, ST R e ol [ ——

Puc. 22. Cxema k npumepy 1
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LlIupuHa 1 BeICOTA I'PYy30BOH BETBH B npoxoake: b = 6,2 M, h = 3,8 M. lllupuHa u BEI-
coTa 3ae3na B npoxonke: b = 4,6 M, h = 3,2 M. I'py3oBas BeTBb npoiiieHa BKpecT
[IPOCTHPAHMA MOPOA. YTOJt NNPHUMBIKAHUA rpy30Bo#i BeTBH M 3ae3aa O = 60° (ocTpo-
yrojsHoe oTBeTBIeHHE). CpOK ciyxk 05l ropusonTa ¢t = 15 ner. BripaboTku cyxue, Ha-
XOAATCSA BHE TEKTOHHYECCKHX HapYLIeHHUH, OXPAHAIOTCA OT BIIUSAHHA OYHCTHBIX padoT
NMPeIOXPAHUTENBHLIMU YIOJBHEIMH nenukamMu. Criocod nposeneHus — OypOB3pPbLIB-

HOH. CMmexHele BBIpAOOTKH, [apanjiejisHble TPY30BOH BETBH, pPACIOIOKECHBI
Ha paccTOAHHH Oos1ee 50 M OT conpsxKeHuUs.

Peuieuune. 1. B cOOTBETCTBMM C HCXOAHBIMH JAaHHBIMH O TEKTOHHYECKON HApYLUCH-
HOCTH 1 06BoAHEHHOCTH NpuHMMaeM K, =0,9; K, = 1.

Toraa onpenenuM pacHETHOE CONPOTHUBJICHHE CXKATHIO K. KaXIOro cnod nopox
B npexnenax 1,55 B xposine ¥ 15 B nouse (1. 3.7):

R, =42-0,9-1 = 38 (MITa) — xpoBns;
R, =40-0,9-1 =36 (MIla) — xkposns;
R =30-0,9-1 ~ 27 (MIla) — xposns, 6oka;
R, =440,9-1 ~ 40 (MIla) — 60ka, nousa;
R.s =40-0,9-1 = 36 (MIIa) — nousa;
R = 37-0,9-1 = 51 (MIla) — noysa.
N3 npencrasneHHON Ha pHUC. 22 reoNOrH4ecKoN KOJOHKH M 3HAYCHHH pacyeTHO-
ro CONPOTUBIECHUA R. NOPOA KaXI0ro cios BUAHO, YTO B KpoBne, O0Kax H nouse R,

otnu4aerca 6onee uem Ha 30%, nosroMy B cOOTBETCTBHH C N. 3.7 no ¢opmyne (3)
OfNpencAseM YCPEAHCHHBIC 3HAYE€HUA CONPOTHBIIEHHUA NOpoa R, OTACNLHO:

383,0+36:4,5+427:3,0 |
KPOBJIH, R 3045430 = 33,5 (MIla);
27-2,0+40-18
OokoB, R = ’ — =33 (MI1a);
=018 o> Mia)

0,8+15+4,7

2. CormacHo n. 3.6 HOponeTr conpskeHusd B IPOXOAKE NPHHHMAECM PpPaBHbIM

b= /6,2 +0,5-4,6° =7,0 M, a BRICOTY — paBHOit 3,8 M.

MakcHMajibHas HPHHA CONPSOKEHHS B ITPOXOAKE ONMpeAesercs cornacHo npui. 1
no ¢popmMyie, COOTBETCTBYIOLICH OCTPOYTONBHOMY OTBETBIICHHIO:

B=b,cosO + b, + d=4,6c0s60 + 6,2+ 1=123 (M),

rae b, — LIMpHHA 33e3/1a B IPOXOJKE, M; b, — IMpHHA IPY30BO#i BETBH B IMPOXOJKE, M; d —30Ha
naspyLICHHUs YIJIOB MEXIYy BbIpabOTKaMK OT B3PLIBHBIX pabot (mpuHMMaeM d = 1 M).
Paccrosuue ot 10060B0O# OIOPHI 10 TUHUH MAKCHMAJIBHOIO NPOJIETa COCTABUT:

x = b,sinb = 4,6s51n60° = 4 (M).

MakCHMalIbHY!O BBICOTY COIPSHKCHHS B IIPOXOIKE NPUHHUMaeM pasBHOU h = 4,8 M
(Ha 1 M 6oablIE BEICOTHI IPY30BOH BETBH).
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3. Ilo npun. 1 onpenensieM NPOTAXKECHHOCTH 30H B3aMMHOIr0 BJIMAHHMA conps-

ralomuxcs Beipaborok /[y, I, u /5 (cM. puc. 22), B nopoAax ¢ MUHMMAJLHONM NMPOYHO-
cThio R, = 33 MlI1a.

Jlnsg 3TOro cHayana HeoOXoAUMO ONpPENENUTh A0NYCTHMOE PacCTOSTHUE [, MeX Ay
BEIpa00TKaMH, HCKIIOYAIONIEe HX B3aUMHOE BauaHue. [Ipu atoM pacuer /; Beaem ans
BapHaHTa PacrnojoxkeHud BeIpabdoTOK MOA YrJIOM K MPOCTHpaHUIO Kak 6onee HeOna-
FONPHUATHOTO, Y€M BKPECT NPOCTHPAHHUS H KPEINCHHA HX XKECTKHM BHIOM KDEIH:

[, = (6,2 +4,6)3,5" =38 (m).
Torna l,= [, = 38/(251n30°) = 38 (M); I3 = 38/(2sin60°) = 21 (M) (cM. puc. 22).

MakcHManbsHOe 3HaYCHHE KOdpPHULHEHTa BIUAHMA K,; HA CONMPSKECHUH BHAA «OCT-
POYroJIbHOE OTBETBICHHEY» COCTaBier 1,4, a Ha pacCTOSHUAX OT CONPMKEHHS, paBHBIX
{1, Iz 1 5 (cM. puc. 22), ko3dduumneHT OyaeT HMETh MUHYMAaNbHEIE 3HauYeHHs (K, = 1).

4. Ilo dopmyne (5) ¢ ydyeroM BXoadiux B Hee KO3GPUUNEHTOB M THITOBBIX CMeLe-
HUH U; pacCUMTBHIBAIOT CMELEHHUA NOPOA CO CTOPOHBI KPOBJ/IH, MOYBK U OOKOB compske-
HHUA ¥ CONpATalOLIMXCA BEIpabOTOK.

[Io R, u H 3 rpaduka (cM. puc. 4) cneayer, 4To TUNoOBbie cMeueHua U, 1t KpoB-
M, 60KOB H MOUBHI COOTBETCTBEHHO paBHbBI 400, 390 1 210 Mm.

s KpoBJIY, 1noyBsl K OOKOB COMIPAXKEHHUA H Irpy30Boit BeTBH K, = 0,7 (cMm. Tabn. 7),
s 3ae3na K, = 0,85. JInga 60koB conpsaxeHus B rpy3osoi BeTBH Ky = 0,55, nns 3ae3na
Ky =0,45 (cM. Tabn. 7). JInsa xposnu 1 noussl Ky = 1.

3nadyeHus koapdummenTa K,,, paccuurbiBacMsle 1o GopMynaM (6)—7), COCTaB/IsIOT:

ans KpoBan (noussl) K, = 0,25(7-1)=1,5;
s 6okoB K, = 0,253,8-1)=0,7.

K,=1 (cM. puc. 5)—npu H/R, = 800/33 = 24 nnsa cpoka cnyx0sl £ = 15 ner.
Torna cMeleHns NOpoa Ha CONPAKEHHUHM COCTABAT:

B kposae U=0,7-1-1,5'1,4-1-1-400 = 590 (Mmm);
6okax U=10,7-0,55-0,7-1,4:-1-1:390 = 155 (Mm),
noyse U=0,7-1-1,5-1,4:-1-1:210 = 310 (mm™).

5. Ilo Tabn. 13 (n. 5.3) ycraHaBAWBAaeTCA KATErOpHA MHTEHCHBHOCTH NMPOSBICHMIA
TOPHOI0 AaBJICHHS.

Ha conpsxxeHHH ¢ MaKCHUMAJNBHBIMH CMEILEHUAMU CO CTOPOHBI KpOBIHM 590 MM
uMmeeT MecTo [l kareropus HHTEHCHUBHOCTH.

6. BeiOOp THIIa KpENHU OCYLUECTBIAIOT COrnacHo nn. 6.1-6.6. B cooTBeTCcTBUH C Ka-
Teropuedl HHTEHCUBHOCTH /1A KPEeIUIEHUS COTIPAXKCHUA LEeAeco0oOpa3Ho MPHHATE MOHO-
JIMTHYIO METALIOOETOHHYIO KpeMnb C XXECTKO# apMatypodl H3 JABYTABPOBOro mnpodguns
¢ oOpaTHbIM CBOJIOM. [IpH 3TOM METANNIHYECKHE paMbl YCTAHABIHBaAIOT Y 32001, a 3aTeM
C OTCTaBaHWEM Ha 1 Mec. MPOU3BOASAT HX OCTOHHUPOBAHHKE.

7. HopMaTtuBHYyI0 Harpy3ky onpeRessiior cornacHo nm. 7.1-7.2. IIpensapurensHo
olnpenenstor no gopMyne (28) cMeweHus, npoucxoadiuue 1o 6eronuponanus, U, .

[Ipn H/R, = 800/33=24, t = 1 mec. 1 kposnu u 60koB K, = 0,3 (cM. puc. 15);

npu H/R. = 800/46=17.4 u t = 1 mec. ana nouss! K, = 0,40.

" 3HaueHune K; = 3,5 NpHHAMAEM KaK CPEHEE MEXKIY 3HAYCHHIMH MO NMPOCTHPAHHIO H BKPECT
MPOCTHPaHUA.
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Torna U,=590-0,3 = 175 (MM) — xpoBns;
U;=310-0,40 = 120 (MM) — nousa;
Uy=155-0,3 =45 (MM)— 60Ka.

[IpyauMaeM TomuMHY ciof 3a0YTOBKHM B KpOB/E (10YBE) COMPMKEHUA W COMNpS-
rasjoluxcs Beipaborok 0 = 200 MM, B 6okax 6 = 100 mm.

Toraa cMeleHus 3a CHET CKaTvs cos 3abyToBKH Ha 25 % cocTasAr:
B KpoBie (nouse) U, = (200-25)/100 = 50 (Mm);
B 6okax U, = (100-25)/100 = 25 (Mm).

Janee Ha rpaduke (cMm. puc. 14) no ocu abcumce OTKNAABIBAIOT PACHYETHOE CMellie-
HUE TOPOA KPOBIM Ha COMpshDKEHUH, paBHOe 590 MMm. 110 3TOit ke OCH OTKNIanBIBAIOT
cmenienue Uy + A+ U; = 175 + 60 + 50 = 285 MM, BOCCTaHABIMBAIOT NEPNEHAUKY AP 10
niepecedcHud ¢ auHuneH, coorsercraytoiied 390 MM. OpauHara TOYKH NCPECEUCHUS On-
neeIUT HOPMATHBHYIO Harpy3Ky Ha Kpenb CO CTOPOHBI KpoBaH P = 0,62 MITa.

AHanorudHo onpeaensiotr P" co cropossl nousst — P" = 0,34 MIla, co cTopoHBI
ookos P" = 0,12 MI]a.

Iio dopMmyne (27) onpeaensior pacyeTHbIE HArpy3kKH Ha Kpenb y3Ja COMpsxe-
Hug (n. 7.2);
ans kposnu P = 1,05-1,1-1-0,62 = 0,68 (MI1a);
ookos P =1,05-1,11-0,12 = 0,13 (MIIa);
nouss! £ = 1,05-1,1-1-0,34 = 0,37 (MI1Ia).

8. 1o rpajduky (cM. puc. 17) mo MakcuManbHOH Harpyske (CO CTOPOHbI KPOBJIH)
OfPEACAAIOT MIOTHOCTh YCTAHOBKH JABYTABPOBLIX PaM METANN00ETOHHON KpenH npH
ronuwnHe 6erona 300 mm. [lpu P = 0,68 MIla u npodune asyraspa Ne 20 HeoOxonu-
MO YCTAHAB/IMBATH 2,2 paMbl/M.

9 OnpeacnyM THUO U rlapaMeTphl KPENH B 'Py30BOi BETBH U B 3a€3/I¢ HA y4acT-
KaxX B3aUMOBJIHAHHA CONpATAIOINXCA BoIpadoTOK /1, /5, I3 (CM. puc. 22).

Cornacuxo npun. 1 Ha yyacrkax /3 =20 M u /5 = 20 M rpy3osoii Betsy u /; = 20 M 3a-
€3/1a NPUHHUMAETCS Ta K€ Kpellb H ¢ TEMH XK€ rlapamerpamu, YTo K A7 y3/1a COMpPSDKCHUS,

T. € 3aMKHyTad METamobETOHHas kpenb u3 Iasyraspa Ne 20 ¢ TWIOTHOCTBIO YCTAHOBKM
2,2 paMBl/M, 3AMOHOJIK4EHHBIE B OETOHE.

Ha 0CTa/IbHOM HIPOTHKEHKH YHACTKOB /4, [;, /3 10 KOHUAZ 30HB BAHAHHUA COINpPH-
raloiluxcsa BoipabOTOK THII ¥ NapaMETphl KpEHu ONpEACINM H3 pacyeTa 0’KHAAEMBIX
3AeCh CMeweHUH nopoa M AEHCTBYIOWMUX nNpu 3ToM Harpy3ok. CornacHo npun. |
B pacueTh OEpyTCA CpEHME BEMHYHHBI Ha 3TUX y4yacTkax ko3ddpuuuenros K, 1 dax-
THYECKas UIMpHHA COTIpAralolIHXcsa BeIpabOTOK B POXOIKE.

Torna cMemieHus opoa COCTABAT:

a) B IpY30BO# BETBH

B kposne U=0,7-1-1,3-1,1-1-1-400 = 400 mm;

B bokax U=10,7-0,55-0,7-1,1-1-1-:390 =115 mm;
gnoyse U=0,7-1-1,3-1,1-1-1-:210 = 210 mmM;

0) B 3ae3e

B kposiae U =0,851-0,72-1,1-1-400 = 270 mm;

g 6oxax U=0,850,45-0,44-1,1-1-1-390 = 75 mmM;
g noupe {/=0,85-1-0,72-1,1-1-1-210 = 145 mMm.
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ITapaMeTpsl Kpeny pacCUMTHIBAEM 10 BEIMYHHE CMCUICHHH KPOBJIM B rPy30BOit BET-
B U = 400 MM, B 3ae3ne U= 270 MM.

B rpy3080i1 BeTBY BeMUHHA CMEINEHHH 110 YCTAHOBKH NOCTOAHHOM KpENH COCTABUT:

U,=400 - 0,3 =120 mm,
torga U, + A+ U, =120+ 60 + 50 = 230 mm.

[To rpaduxky (cM. puc. 14) onpepensem P" = 0,58 MIla; pacyerHas Harpy3ka
Ha Kpenb COCTaBUT:

P=1,05-1,1-1-0,58 = 0,66 MI]a.

[Tpu Tako# Harpyske u npodune apyraspa Ne 20 NI0THOCTh YCTAHOBKH paM COCTa-
BUT n = 2,0 pamei/Mm (cM. puc. 17).
Ha 3ToM y4acTke Kpenb npyuHUMaeM 6€3 00paTHOro CBOJA, TaK Kak BEJIMYMHA CME-

1IeHUA MoYBHl 3aech coctapager 210 MM. B 3ae3ne BENMMYHHA CMEIUCHHI A0 YCTaHOBKH
NMOCTOAHHON KPEMNH COCTABHUT:

U,=270-0,3 = 80 mm;
U+A+ U =80+40+50= 170 mm;
P"=0,40 MITa, P=1,05-1,1-1-0,40 = 0,46 MIla.

IIpuHuMaeM He3aMKHYTYIO METanno0CTOHHYK kpens, AByraBp Ne 20, nnoT-
HOCTh n = 1,2 paMbi/M.

10. B pe3yapTare pacucToB NPOABICHUH FOPHOro AaBNCHUA MPUHHUMAEM PCLICHHE!

1) y3en conpsxeHus (y4acTok /) ¥ y4acTKy rpy3oBo#i BetBu /3 u [, ¥ 3ae3na [,
NPHUMBIKaIOIIHKE ¢ 00erX CTOPOH K COMPSKEHUIO, NMPOTKEHHOCTHIO 20 M KaXKAbli, 3aKkpe-
NATH 3aMKHYTON (C 0OpaTHHIM CBOAOM) METANTIOOETOHHOM KPEnpi0 U3 paM ABYTaBpOBOIo
npodung Ne 20 B 6eToHE C ILIOTHOCTBIO YCTAHOBKH paM 2,2 paMsl/M C TaMIIOHaKEM 3a-
KPEMHOro NPOCTPaHCTBA;

2) y4aCTOK Irpy30BOH BETBHM, HAYMHAs OT CEpeIAUHBI y4acTKa [, U 0 KOHLIA 30HBI
BAUSHHUA, 3aKpenUTh HE3aMKHYTOH (03 00paTHOro CBOAa) Kpenei U3 paM ABYTaBPOBOIO
npoguns Ne 20 B 6eToHe C MIOTHOCTBIO yCTaHOBKH 2,0 paMby/M C TaMMOHaXeM 3aKpen-
HOT'0 NPOCTPAHCTBA,

3) Ha y4acCTKe 3ac3la, Ha4MHAs OT CEpEAMHLI Y4acTKa /) M 10 KOHLA 30HbI BIMSHHUA,

NPUMEHUTh HE3aMKHYTYIO Kpens M3 asyTaBpa Ne 20 ¢ HOJOTHOCTHRIO YCTAaHOBKH
1,2 paMbl/M C TAMNIOHAXXEM 3AKPEMHOTO MPOCTPAHCTRA.

2. Bo10op THNA H pacyeT NApPpAMETPOB KPEenH CONpaxKeHUA
rOPHIOHTANLHLIX MOArOTABAUBAKIIHX BbipaboToK

YcnoBuia [nybGuHa pacnonoxeRUs CONMpsoKeHUA or nopepxHoctd A = 800 M
(rnyOuHa npHHATA YCAOBHO), IIMPUHA H BLICOTA OCHOBHOH M IMPHUMBIKAIOLICH BeIpabOTOK B
IMPOXOJKE COOTBETCTBCHHO paBHbl b = 3,55 u h = 2,88 M. OcHoBHas BeIpaboTKa npoiincHa

BKPECT HPOCTUPAHHA, YION NPHUMBIKAHHUA COnpATaloLIMXCA BeIpadoTok 6 = 35°. Yron naneHus
nopoa ¢ = 10°. ConpsokeHre HaXOAUTCA BHE 30HBI BIIMAHUA OUMUCTHBIX paboT ¥ Apyryux BbIpa-
GOTOK, HO cO BpeMeHeM OyIeT MoABEP)KEHO BO3ACHCTBHIO OUHCTHLIX paboT. I1o 3akmoueHUIo
CTICLIMAJIM3KPOBAHHON OpraHn3alMy KO3QQPULMEHT, XapaKTepH3yIOIMi YBEIHYEHHE CMElle-
HHf MOPO OT BAMAHMA OYMCTHBIX paboT Ha CONMpsKeHHUH, MOXeET coCcTaBuTh K, = 2,0. BrIpa-
6otku cyxue. TekroHuueckue HapylieHHs oTCYTCTBYIOT. Cpok ciy»Obl conpsokenms ¢ = 10
neT. Tun BMEWAIOWIKX NOpoa W MPOYHOCTL HAa Ckarue B ofpasue nokasaHsl Ha puc. 23.
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Puc. 23. Cxema x npumepy 3.

a — BEPTHKAIBHUA pa3pes, 6 — CXEMa CONPAKCHUA

Pewmenue |1 Onpesensem pacueTHOE COfIPOTHUBIICHHE MOpoN CxaTHIo. [na
Bcex nopoa npurumaeMm K, = 0,9, K, = 1 (n. 3.7). Torna pacuyersas NPOYHOCTh KaXIOro
CIIOS COCTABMT:

R, =60-0,9-1 = 54 (MIla) — kpoBns, 60Ka;
R, =60:0,9-1 = 54 (MIla) — 60ka;
R3=20-0,9-1= 18 (MIla) — 6oka;
R.,=70-0,9-1 =63 (MIlla) — nousa;
R.s=110:0,9-1 =99 (MIla) - nousa.

3Ha4YeHUA PacUETHOTrO COMPOTHURICHUSR B KPOBJE, Nnouse ¥ 60kax BhIpaOOTKH pa3iH-
yarotcs bonee yem Ha 30 %, Mo3TOMY onpenenieM BEIHYMHBI PaCYETHOTO CONPOTHUBIIC-

39



HUS nopod R, OTAENLHO % KPOBAH, OOKOB M MOYBH (fIPU NpOJNETE COMPMKEHUSA

b= 1/3,,552 +0,5-3,55* =4,5m) no gopmyne (3):
ansa xponu R.= R, = 54 MIla;

1,16-54+0,54-54+1,18-18

nns OokoB R = 1167054118 = 39,2 Mlla;
2,5863+1,9299
14 NNTOYBEI Rc = W = 78,3 MI1a.

2. ITo dopMmyne (5) ¢ yueToM BXOAAMX B HEC KO3(PPHUUHUEHTOB H 3Ha4YeHus U, on-
peaenseM CMELEHHA KPOBIH, OOKOB M MOUYBL! CONPAKEHHUS.

[To R, v H onpeaenseM THNOBBIE CMEIICHUA o rpadukaM (cM. puc. 4). 150 mm —
ang xkposny, S0 MM — g nouss! H 280 MM — 1114 60kOB.

OnpeaenseM KO3QPULHMEHTH JUIS COMPKEHMS ¥ OCHOBHOM BLIPabOTKH B COOTBETCTBHU
cmn 5.1: K, =0,7, Kg = 1 (xposng, noysa); Kg = 0,55 (6oka); K, = 0,25 (4,5~1) = 0,87 (ans
KpoBIH, nousl); K, = 0,25(2,88—1) =0,25-1,88 = 0,47 (nns 6okoB); K, = 1,4: K, = 1; K,=1
(npn H/R. = 800/39,2 = 20, nno puc. J).

Jing BoipaGOTKH, NpHUMBbIKalOWEH K oCHOBHOM noa yrnoM 35°, koadduiments K,
H Ky NpHHUMAIOTCA KaK Ui BbIpaOOTKH, NPOHACKHOMA 110 YIJIOM K NPOCTHPaHHIO (11. 5.1,
1abn. 7): K, = 0,85; Ky = 0,45 (6oka).

PacuerHble CMELIEHHAS NMOPOX Ha CONPXECHUH cocTaBAT (0e3 yyera BAHAHUA O4UCT-
HbIX paboT):

nng kposenuy U=0,7-1-0,87-1,4-1:1:150 = 128 mm;
nmoussl (/=0,7-1-0,87-1,4:-1-1-50 =43 mm;
bokoB U=0,7-0,55-0,47-1,4-1-1-280=71 Mmm.

[Tockonbky conpsxxeHUe CO BPEMEHEM TIONAACT B 30HY BIMAHHA OMHCTHBIX pabor,
OnNpeae/iuM C YYETOM 3TOI0 pacyeTHhIC CMEUICHHS NOPOA:
A kpoBau J = 128-2 = 256 mm;
rioussl I/ =43-2 = 86 MM;
OokoB U=71:2 = 142 mM.

Jns nanbHeAUIMX pacyeToB NPUHUMAEM MAKCHMABHYIO BETHYMHY CMEIUCHUA NO-
POA CO CTOPOHBI KpoBiay L/ = 256 MM.

3. Kpene Ha conpsokeHHH BRIOMpaeM MO MpUl. 4, KCXOASA U3 IIMPHHBI BLIPAOOTKM:

npu b = 4,5 npyHuMaeM apouHyio kpenb W3 CBII-27 ¢ nnauxo#t 3CJ] ¢ conpoTusncHueM
B TOAATAUBOM pexume N; = (0,25 MH.

4. Harpy3sxu Ha 1 M cOnpshKeHHS ONMpEAcasieM Ha OCHOBAHHM CMELICHUI mnopon
KpoBAH 1o ¢popmyne (29):

P = P"K,K\Kupb,

rae K, = 1,1 (no n. 7.2) — I kareropus ycroituusocty; K, = 1,0; K, = 1 (no . 7.2) — 6ypo-
B3peIBHOM criocod npoxoaxy; b = 4,5 M (no ycnosuio);, P" = 0,08 MIla (cm. puc.14 npu
U=256 MmMmu b=4,5M); P=0,08-1,1'1-1-4,5 = 0,396 (MH/m).

5. [InoTHOCTH Kpenu BuIOKUpaeM cornacHo n. 7.3 no dopmyne (31):
n = P/N;=0,396/0,25 = 1,5 pamsi/™m.
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6. [lonarnuBocth Kpenu npu P = (0,396 MH/M BeiOvpaem no n. 7.3 U3 ycnosus
A + 250 > UK, no Tabn. 16, K. = 0,82. Ilpu U = 256 mm nMeem A + 250 > 256-0,82 =
= 210 mMm. CnenosaresibHO, TpeX3BeHHAd apo4Has MeETalIM4eckas INOJATIuBas Kpernb
KMII-A3 u3 CBII-27 ¢ nonatnueocteio g0 300 MM (nipun. 4) o6ecnedudT HOPMANbHYIO
IKCINYATALHUIO PACCMATPHBAEMOTO CONPIKEHUA.

7. OnpenenuM NpoTSHKEHHOCTh YHYacTKOB B3aUMOBIUSHUA [, L, [; (CM. puc. 23) BEI-
paboTok 1o npun. 1:

[= I_n 5 M Ih=(b+b)K,,

2sin—

2
rae by = b, = 3,55 M (no ycnosuio), 6, = 35°, 8, = 180° — 6, = 145°, K;; = 1,8 (no Tabxa. 6,
ofipeAcACHO N0 MUHHMANBbHOMY R, = 39,2 MIla ana BeipaboTkH, npoiieHHOMH NOR yraoM
K NPOCTHPAHHIC — CPEIAHAA BENMYHHA MEXKIY 3HAUCHHAMH BKPECT M MO MPOCTHPAHHUIO);
K;, = 1,4 (mo tabn. 6 ana BeIpaboOTKH, MNPOMLEHHON BKPECT MPOCTHPAHHUA IpH

R. = 39,2 Mlla); [;, =(3,55 +3,55)1,8 =13 M; [, = (3,55 + 3,55)1,4 = 10 (m).

Torna nNpoTAXeHHOCTH YYAaCTKOB B3aUMOB/IMAHUSA COCTaBMT: ANA BhIpabOTKH, CO-

[IPATaOILEHCE ¢ OCHOBHOMR noAa yrnom 35°, [/ = B M; AJi1 OCHOBHOH BRIpa-

2sin17.5°

—-——19—' =17 Mm: IR OCHOBHOM BBI 360TKH [. = 10
2sin17.5° ’ P 3 = 25in72.5°

Cornacuno npui. 1, ecnu 30Ha [ npessnuaet 20 M, TO THI ¥ AapaMeTPhl KpeNy B BbI-
paboTKax, NPUMBIKAIOLIHX K CONPAXKECHHUIO, MTpUHUMalOoTCH AU epeHIHPOBAHHO B 3aBH-
CUMOCTH OT wu3MeHeHus kKo3dpduuuenra K,. OaHako B JaHHOM cayvae 30Ha [

HE3HAYUTENALHO OT/IMYAECTCH OT YKa3aHHOH, MO3TOMYy NPHHHUMAEM MapaMeTpbl KpenH Ha
BCEX Y4aCTKaX B32UMOBIHUSHHA OIHHAKOBLIMH.

botku /, = = 5,9 M.

3. OueHka ycrolfivusocTH Nopoa U Bui6Op KpenH
conpsiKennus Opemchbepra ¢ MOHTAKHBIM XOJAKOM

Ycnosus ['mybuna pacnonoxeHus conpsskeHus ot nosepxHoct = 500 M
(npuHaTa ycnosHo), m = 0,88 M, nagenue nonoroe. KoadduuueHt kpenoctv mnopon
KPOBJIH Y MO4BBI CONpPKEHHUA f= 5, kpenocts yras f= 1,5. Tun conpsykeHHs — NpAMO-
YrOJIBLHOE OTBETBJIECHHE (Yronl npuMbikaHus 0 = 90°). MoHTaxRbIH XO0LOK npoiiacH
BKPECT MpOCTHpaHus nopox, 6pemcbepr — no naaenuio nnacra. CeueHue OpemcOepra B
CBETY Sepy = 11,2 M®, MOHTAXHBIR X0HOK — S, = 9,2 M*. 1llnpuna 6pemcbepra u XoxKa B
IPOXOJKE COOTBETCTBEHHO cOCTaBiudAeT by =49 M u b, =4,3 M, aBoicoTa h; = 3,6 U hy =
= 3,3 M. ConpsKeHUE pacroNoxKEHO BHE 30HBI BIHAHUA OYUCTHBIX paboOT U ApPYrux BEI-
paboTox. TekTOHMYECKHE HAPYUIEHHS OTCYTCTBYIOT, BhpaboTku cyxue. Cpok ciyxObl
BbIpaboTok ¢ = 10 neT.

Pemenne HaoCHOBAaHUMN HUCXOMHBIX JAHHBIX K B COOTBETCTBHM ¢ nn. 3.3 u 3.7
Hacrosiueit Meroauku npuHHMaeM K, = 0,9; K, = 1.

1. OnpeaensieM pacueTHOE CONpPOTHUBACHUE nopoa R. B kpomhe, noyse ¥ Ookax.
B cooTBeTCTBHM C I1.3.7 NPOM3BOAUM MEpPECUYET NMPOYHOCTH Nnopoa B obpasue no popmyne
R = 10f. Toraa npo4HOCTh NOPOJ KPOBAHK U NouBkl cocraBuT R = 10-3 = 50 Mlla, a npou-
HocTh yras R = 10-1,5 = 15 MIla. Ecnu cuntats, 4To nopoasi NpovyHOCTED B oOpaslie
R = 50 Mlla 3aneraior B KpPOBJIE Ha pacCTOAHHU HE MeHee yeM 1,55 OT KOHTYpa, a B NOYBE —
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15, TO pacyeTHOE COMPOTHRICHHE MOPOA KPOBMAH M NMOYBLI COCTABUT R, = 50-0,9-1 = 45 MI1a,
a pacueTHoe conporupienne yras R, = 15-0,9-1 = 14 MI1a.
[Tpu BeICOTE COTIPAKEHUA h = 3,6 M onipencnseM pacyETHOE CONPOTUBICHUE MOPOJL,
B 6oxax BeIpaboTku no ¢opMyne (3):
R m +R.,m, 45272+14-0,88

R, = m,+m, " 3,60 =37,5 Mlla,

roe m, = 0,88 M — MoltHOCTh NNacTa;, my = h—m, = 3,6 — 0,88 = 2,72 M. Pacyernag mu-
pHHAa conpsxxeHus b = 5,8 M (cMm. 11. 3.6).

2. ITo dopmyne (5) ¢ yyeToM BXOAALMX B Hee K03 PHUMEHTOB M 3HaYeHus U pac-
CHHTBIBAIOTCA CMELIECHHS NT0PO CO CTOPOHLI KPOBJH, NOYBLI M DOKOB.

M3 rpaduka (cM. puc. 4) cneayeT, uro npu R, = 45 Mlla u H = 500 M THoBoe cMme-
lieHHe nopoA kpoeau 4 noussl U; = 80 MM. {na 6oxos U; =130 MM (npu R, = 37,5 MIla
u =500 m).

bpemcOepr npofiaeH no naaeHHIo (BOCCTaHMIO), NO3TOMY KO3 QULIMEHTHI ONPEaCn-
€M NPHUMEHHUTENLHO K BbIpaboTke, rnpoiacHHof no npocrupanuio. Torna K, = 1, Ky = |
(xpopia, nousa), Kg = 0,35 (6oxa), K, = 0,25(5,8 — 1) = 1,2 (ana xpoBnm, noussi),
K, =0,25(3,6 — 1) = 0,65 (ansa 6oxoB), K, — 1,4 (mo . 5.1), K, = | (mpu H/R. = 8,5 no puc. 5).

PacueTHble cCMEUIEHHS TOPOA COCTABAT:.

ans xposnan (noussl) U=1-1-1,2-1,4-1-1-80 =135 (mm);
6oxoB U= 1-0,35-0,65-1,4-1-1-130 = 40 (Mm).

TakuMm 06pa3oM, pacueT NOKa3bIBaeT, YTO PacCMaTpHUBAEMOE comnpskeHue Oyaer
MOJBEPXKEHO FOPHOMY HABJICHUIO cpeaHelt MHTeHCHBHOCTH. CoriacHo n. 6.4 B nopojaax
II kareropMH HHTEHCHBHOCTH MOXHO NPUMEHUTH KOMOHHUPOBAHHYIO KPENb U3 @HKEPOB,
HabprI3rOCTOHAa ¥ METAJIHYECKOH CETKH.

Pacuyet aHKEpHOH Kperu BBINOJHAEM COorinacHo 1. 7.4 ansa canydas NpUMEHEHHUA cTa-~
nenonuMMepHeIx aHkepoB ¢ NV, = 75 xH. CMemenus nopoa kposau cocrasar (1. 7.4.1)

U,=0,5-0,5-135= 35 mm.

[Ipu pacyeTHBIX CMEWEHHUAX KPOBIH 10 S0 MM CONPOTHUBIICHHAE aHKepHOH Kpenu P,
U JJIMHA aHKepoB /, cocTasaT (cM. Tabn. 19) npu I Tune xposnx:

P, =63 xkH/M?, I,=2,5 M.

TTapaMeTpbl aHKEPHOH KpenH B OOKaxX CONpAKEHUR ONpPEAE/INUM IO CTENCHH OTHOCH-
TEJbHOH HANPAKEHHOCTH nopox (n. 7.6);

ocg=1,81-1-0,025-500/375;
os=0,6 <1.
[Ipu ycnosnu gg < 1 aHkepaM# KpPenuM TONBKO OCTPBIE YTIUIbI CONPAKEHHA.

[lo xpoBne conpAxeHUs NMPHUHHUMAEM IIATH aHKEpOB B panax (n. 7.7). Paccrosnue
MEXIY pAldaMH QaHKCPOB:

C.=575/63-5,8= 1M,

a 0 yCJIIOBUIO MHHUMAIbHOH NJIOTHOCTH YCTaHOBKH aHKepoB (1. 7.8)
C,=5/0,7-5,8 = 1,2 m.

[Ipuunmaem MeHsiice 3HaueHue C, = 1 M (n. 7.8). Cornacro n. 6.4 TonMHHA Ha-
Opri3rGeTona qomxHa ObITh He MeHee 50 MM,
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4. Pacuer napamMeTpoB Kpen# CONpAXKeHHs OYHCTHOro 3abos
¢ KOHBeHepHbIM IUTPEKOM, foramaemMbiM 3a 3a6oemM 0OAHHOUHONR NaBbI

Y cnosuaia I'nyGuHa pacnonoxenus conpskeHus oT nosepxHocra H=600 M.
[iIupuna u BeICOTA KOHBEHEPHOrO IITPEKa B NMPOXOAKE COOTBETCTBEHHO PaBHEI b= 5 M,
h = 2,8 m, ceyenue iutpeka S = 14 M>, Ha puc. 24 conpskeHHe KOHBEHEPHOrO ITPEKa C
N1aBO#t oTMeucHO nosHitMen 1. PaspabarsiaeMelit miact cpeasedt MowwHocTH m = 1,7 M,
6¢3 NNHKATUBHBIX ¥ OU3BIOHKTHBHLIX HapylueHHH, BbLICDXaH 10 MOIIHOCTH H YTy na-

neHus, cocrasasomeMy 4-6°. Ilpenen npounoctu yras 15 Mlla. B HenocpeacTsesHoil
KPOBJI€ Ha BRICOTY A0 10 M 3aneraloT CyXue nepecianBaloliUecs MIIMHUCTLIE ¥ NIECYAHO-
IIKHUCTBIC CAHLBI CpenHe YCTONYHBOCTH € NpeacIoM NPOYHOCTH Ha cxarue 50 MIa u
HeOONBIION 2K30I€HHOM TpEIHHOBATOCTLIO. [TouBa no rnybunb 8 M npeacrasneHa ap-
TMIUIMTAMH C NPEAESIOM TIPOYHOCTH Ha cxarue 45 Mlla. OcHoBHas KpoBns nnacta ofiei
MOIITHOCTBIO 25 M — necyaHukn MOWHOCTEIO 10—-12 M 1 npeaenoMm npoynocty 80 MIla,

nepecilamBaroliyecs ¢ ajespoadramu MomHocTei0 0,7-1,5 ¥ npeaenoM npoyHOCTH Ha
cxarue 65 Mlla.
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Puc. 24. BapranTthsl conpsixeHuil O4nCTHLIX 3a00€B ¢ BoieMOYHLIMK BbIpa0oTKAMH

Pemenne. 1.IIpu ycraHOBNEHHBLIX XapaKTEPUCTHUKAX MOPOI HENMOCPECACTBEHHOM
H OCHOBHOM KpOBJIK, KPOBJIIO COMPSHKEHUA CNeAyeT OTHECTH K | THITY M Knaccy cpeaHeit
ycrofiynBocTH (1. 3.4). CornacHo n. 6.6 NpHHHUMAECTCA PCIIEHHUE AR YKA3aHHBIX YC/IOBHH
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C MIPUMCHEHHEM 3/1eCh AHKEPHOM Kpeny ¥ npsMoyroisHoH GopMbl NONEpeHOro ceNeHHs Bbi-
paboTky. Hameuaercs ucnoss30Barh CTAICNIONIHUMEPHBIC aHKEPB! CO crepxuamMy u3 Ct. 3 aua-
MeTpoM 20 MM U ctanzapTHO# pe3rdoit M20, 3akpennieMble B CKBaXXHHE 10 BCelt JIMHE,
Torna cornacHo HopMaTHBHOMY HOKYMeEHTY [6] NV, = 75,0 xkH. B Gokax conpsxeHus uc-
NOJIb3YIOTCS CTEKJIOMIACTHKOBBIC KJIIMHOpAcIOpHbie aHKepsl ¢ NV, = 30 kH.

2. OnpenenseM pac4cTHOE COMPOTHBIICHHE NOPOI B KpOBiE, O0KaxX M Mouse CONps-
XeHus. g yxasanusix ycnosuit K, = 0,9; K, = 1:

8 kposne R, = 50-0,9-1 = 45 Mlla;
(56-1,1+15-1,70,9:1
1,1+1,7
B nouse R, = 45:0,9-1 = 40 Ml a.

e : . 45. :
Cpeanee 3Hadenne (. 3.8) R, = 0 "’54_570 51:: lljgl’;:s 220971 _ 40 MITa.

B Ookax R_ =

=26 MIIa;

3. OnpenengeM pacyeTHbIC cMemieHHs ntopoA (. 3.2, Tabn. 9) ang ywacrkoB cornps-
eHus 10 M Bnepean o4HcTHOrC 33004 ¥ B cTBOpE ¢ nasol no ¢popmyne (11):

U= U+ U 1 K KK,
rae U, onpenensemM cornacHo n. 5.1 {npu H = 600 m; R. =45 MI1a):
U,=1-1'1-1:1-125 = 125 mm;
Ko = 08, K; = 1,2 (1abn.10); K = 048; U, = 530 mm (npu H = 600 M;
R, ., = 40 MIla).
Torma U, = 125 + 530-0,8-1,2-0,48 = 370 mm — Ha yyactke 10 M Bnepean ouncr-

Horo 3abox; U,, = 370-1,3 = 480 MM — B cTBOpC C JiaBoki.

Cornacuo n. 6.8 nenaeM npoBepKy Ha HEOOX0AUMOCTH KOPPEKTUDOBKH PACYETHEIX
CMELICHUA OT BIAAHUA BTOPHYHBIX CCANOK OCHOBHOM KPOBIH.

0,25
752517 {7 _
KT"{!S-I&{HIO)J = 0.26.

[Tpu K, = 0,26 < 1,0 KOPpEKTHPOBKY pacUETHRIX CMEIIECHHHA He NPOMIBOAKUM.

4. OnpenenseM napaMeTphbl aHKEPHON KpemnHu and Y4acTKOB COMNPSXEHUs KOHBeHep-
HOIO HWITPEKA C OYHCTHLIM 3a00€M OHHOYHOM naBk! 1o n. 7.4.

CMellieHHs nopoi KpOBJIH onpeaeinM no gopmyne (35):
U, = 05K, U,,.

[IpuHuMaeM I8 BCEX YYACTKOB CONPSXKCHHSA AHKEPHYIO Kperlb C napaMeTpaMi,
pacCUMThIBAaEMBIMH A4 Y4yacTka conpskeHUa 10 M Bnepenyu ouuctHoro 3abos. Ha yuyacr-
K€ COINPSIKEHUS B CTBOPE C JTABOH aHKEPHYIO Kpenb MPeAyCMaTPHBAcTC YCHIIMTHL CTOU-

kaMH. Torna cmenieHre NOPOa KPOBNAK HA yuacTKe conpskeHus 10 M Brnepesy OUMCTHOrO
32005 COCTaBHT:

U, =0,505-370 = 93 mM.

Coranacro 1. 5.3 COMpsEHHE MOANEPKHBAETCA B YCNOBHSAX FOPHOrO JIABJICHHA
CpeaHeH MHTEeHCHUBHOCTH. IlpH 3THX CMeEmeHHsX TpeOdyeMoe CONpOTUBICHHE aHKEpHOMH
Kpenu 8 xposine cocrasut (1. 7.4.3) P, = 60 xkH/M’, a nauna aHkepos [, = 2,2 M. Konuye-
CTBO aHKEPOB B pAlax COrjacHo n. 7.7 NpMHUMAEM DABHLIM 1 = 5, a PACCTOSHHE MEXAY
paiaMH onpenenseM no gpopmyne (42):
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Cu=575/60'5=1,2 m.

C yderoM 1. 7.8 npou3BoauM CpaBHCHHE PacHETHOrQ HI1ara yCTaHOBKH aHKEPOB MO

YCIOBHIO MHTEHCHBHOCTH IOPHOrO NABJICHHUA ¢ TPeOYyeMBIM O YCIOBHIO MHHHMANBHOI
NI0THOCTH:

Ce=35/0,7-5=14wm.

[IpunnmaeM OKOHUYATENbHO MHHMUMaNIBHOE 3Ha4YeHKe O, = 1,2 M. COBMECTHO ¢ aHKepaMHy
U1 NOQAEPKAHUA CONPSDKCHHA B PacCMAaTPUBacMbIX YCNOBHUAX PEKOMEHIYETCH NMPHUMEHHTE
KOMOHHHUPOBaHHYIO NOIXBAT-3ATDKKY, IPUBEACHHYIO B HOpMaTuee [6].

[Tapametps! alkepHOH Kpenu B OOKax conmpsbkeHus onpeneaym no 1. 7.6. Io dopmyne
(39) onpenensiem ANA yKa3aHHBIX YCIOBHHA:

0s=3-1-1-0,025-600/26 = 1,7.

[Ipu o5 = 1,7 > 1,0 napaMmerpbl aHKEpHON KpeEMH OnpeneiseM No BOMOrpaMme
(cM. puc. 20). B aroMm ciyyae P,5= 24 kH/M?, 1,6 = 1,8 M. s KperUieHHst OOKOB NPHHUMACM
CTEKJIOIIACTHKOBBIC KJIHHOPACIOPHBIE aHKEPh! ¢ HeCcyliel cnocobHOCcThIO N, = 30 kH, ko-
TOpbIc He Oy AYyT co3aaBarh roMex padore n00brHOro komdaiiia B nase.

Konu4ecTBO aHKEpOB B palax NPHHUMAEM ng = 3, a8 PACCTOAHHE MEXIY PALAMH
onpeaensem no gopmvas (43 n. 7.7:

Cs=3-30/24-2,8 = 1,3 m.

[IpoBepka pacyeTHONO 1iara yCTaHOBKH aHKEPOB 110 YCROBHIG MUHMMANLHOU MICTHOCTH

(n. 7.8) nokazana, 4To N0 ITOMY PakTOPY PACCTOAHHE MEKIY PAAaMH aHKEepOB B OOKaX 0.Ty-
yaercs 00Jblle, YeM [0 YCIOBHIO HHTEHCHBHOCTH MOpHOro AaBjicHuA. B 3roll CBA34 OKOHYa-

TENLHO NMpuHUMaeM Cg = 1,2 M, T. €. TaKMM )Ke, KaK PacCTOSHHE MEXIY palaMH aHKepOB,

YCTaHABJIHMBAEMEIX [0 KPOBJIE COMPSDKCHHA, MIOCKOJIBKY MOJTYy4CHHBIC BETHYHEEI ONH3KH MEXK-
oy cobof.

IIna onpenencHus napaMmMeTrpuB KpeEnM YCHICHMA HA YHACTKE CONPOKEHHS LITpeKa B
CTBOPC C OMHMCTHBIM 3a00enM HAXOAMM MO Homourpamme (cM. pue. 19) no oxmpaeMbIM cMere-
HuaM U, pacdeTHOE CONPOTHBNEHHE, KOTOpoe OyIeT BOCIIPMHUMATE Kpenb yeHaeHHd. Toraa
no gopmyne (35):

U = 0,5-0,5-480 = 120 mm.

[Tpu U,,, = 120 My pacuerHoe conporuBnerre Oyaer paBHo (CM. puc. 19) P,= 68 KH/M?,
Cornacuo n. 7.5

P.,=1,5(68-60)=12 xkH/™".
Tpebyemoe KOMHYECTBO B pALaX YCHIWBAXOWIKX CTOEK COCTABUT (11, 7.9):
n,.=1,2-5-12/150 = 0,5,

pH AepeBsHHBIX croikax ¢ N, = 150 kH, 1. ¢. HeoOxoaAUMO ycTaHABNUBaThL 1O OJHOM

cTofike vepe3 ONHH pAX aHKCpHOH Kpend. CTONKH YCT2HABAMBAKOTCA MEXAY pPSJaMH aH-
KEPOB MTOA )KECTKHH BEPXHIK.

5. Pacyetr napaMeTpoB KpenH CONpsxeHHA 0OYHCTHOTO 3a0os
C KOHBeiepHLIM LITPEKOM NPy NanHoH NOJroToeKe
BbIeMOUYHLIX CTOAGOB

YcnoBHsa [OpHO-reonOrHYeckue yCNOBHA B JAHHOM NpUMepe noaobHbl Npu-
HATHIM B npuMepe 4, paccMoTperHoM Beitie (/= 600 M, lUMpHHaA ¥ BbICOTA NAPHBIX Bbl-
paboOTOK B NMPOXOAKE OZHHAKOBLI Y PABHLI COOTBETCTBEHHO b = 5 M, # = 2,8 M, cedeHue
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urrpexoB 14 M%, MoutHocTs miacta m = 1,7 M, mpousocTs yras 15 MITa, NPOYHOCTH MOPOL
HenocpencTeeHHO! xposnu 50 MIla, ocHoBHON kposnu — 75 MIa, nouswr — 45 MI13a). L1lu-
PHHA LI€JIMKA MEXAY NapHbIMH BhIpaboTKaMH 5,0 M.

ConpsxeHue KOHBeliepHOro mrpeka ¢ nasoHt Ha puc. 24 oTMeueHO nosuuueh 2.
KoHBeHepHblH ITPEK MOraiuacTcs 3a JaBoil, a Apyras napHad BuIpaboTKa COXpaHAECTCA
B KaY€CTBE BEHTHIAUHOHHOMN a1 pabOTH! CMEXHOH NaBel ¥ noramaercs 3a Hell.

Pemweunne. 1. KakorMeueHo Bhillle B IpuMepe 4, KPOB/IA CONPSDKEHHA OTHECEHA K |
THITY, HETIOCPEACTBEHHAR KpOBJIA CpeaHeH yCTOHUMBOCTH. B kayecTBe OCHOBHON KPEMH 31eCh
TaloKe HaMeyaeTcs MCnobL308ars (M. 6.6) Mo KpOB/E CTANCNONUMEPHBIC AHKEPH], 3aKpeILIe-

MblI€ B CKBXHHaxX 1o Bceit mmHe (N, = 75 kH), a B fokax conpspKeHHs — CTEKIIOfNIaCTHKOBLIE
nonMMepHste aHkeps! (N, = 65 xH).

2. PacueTHBIE COTIPOTHUBIICHHA NOPOA B KPOBJE, 60KaxX U No4YBe CONPSsOKEHHS COOTBETCT-
BCHHO DaBHb! 45; 26; 40 MIa, a ux cpeasee 3Hauenne — 40 Mila (cM. n. 2 nmpumMepa 4).

3. OnpeaenseM pacueTHhie cMellicHUs nopoa (. 5.2, Tabn. 9) ang y4yactkos COIpSA-
xenua 10 M Brepean ouucTHOrO 32604 H B CTBOPE ¢ nasoii no dopmyne (21):

Kp= UD+ ],1 Ulktpkskm

rac U, onpenenseM cornacHo 5.1 (npu A =600 M, R, = 45 Mlla):
Us = kakokukok UL,
k=L ke=Lky=1L k=1L k=1+1-[/15)=1+10-515)=1,67, U,= 125 Mm.
U,=11-1-1,67-1-125 = 209 mM;
ko = 0,8, k= 1,2 (cMm. Taba. 10), &k, = 0,48, U, =530 MM (npu A = 600 M,R, ., = 40 MI]a).

Torna cmeiieHHa NOpox KpOBAH Ha Y4acTKe conpsbkeHMs 10 M BriepeaM J1aBbl COCTABAT:
Up =209 +1,1-530:0,8-12-0,48 = 478 mMm,
a B CTBOpE € nasoi Uy, = 478-1,3 = 620 mm.

KoppexTupoBKa pacyeTHBIX CMEIICHHHA OT BIMAHMA BTOPHYHBIX OCAAOK OCHOBHOH
KpOBAH cornacyo n. 6.8 npu &, = 0,26 < 1,0 (cM. npumep 3) He MPOU3BOIUTCS.

4. OnpenengeM napaMeTpbl aHKEPHON Kpenu A8 y4acTKOB COMPSXEHUA 110 I1. 7.4,
[TpyuHHMaeM I8 BCeX yHacTKOB CONPSXKEHHR aHKEPHYK Kpenb € NapaMmMeTpaMH, pacCyH-
THIBAEMBIMH /11 y4yacTka conpsbkenns 10 M Bnepeau ouuctHoro 3abos. Ha yyacrke co-
NPsSUKEHHUA B CTBOpE ¢ NiaBolt aHkepHasa Kpenb OyaeT ycuieHa CTORKaMH.

1o dopmyne (35) onpenenseM cMELIEHUA NTOPOA KPOBIH, 3aKPEINNCHHON aHKepaMHu:
U= 0,5kU,,.
Ha yuacrtke conpsxenud 10 M Bnepeny ouucTHoro 3abos
U,=0,50,5:530 = 133 MM,
a Ha Y4acTKe CONpSXECHUS B CTBOPE C NTaBOH
U, =0,5:0,5-620 = 155 mMm.

CornacHo n. 5.3 conpsxeHue NOAACPXKHUBAETCS B YC/HOBHUAX TOPHOr0 IaBlieHUA

CpenHeH HHTEHCUBHOCTH. [lapaMeTpnl aHkepHON kpenn B CoOTBETCTBHM € U, = 133 MM
coctasaT (. 7.4.3):

P, =66 kHM% 1, =23 M.
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KonnyecTBo aHKepoOB B pafax corfiiacHo M. 7.7 NpHHUMAcM paBHBIM n = 5, a pac-
CTOSSHHE MEXIYy palaMH onpenenseM no gopmyne (42):

C,=575/66'5=1,1 m.

Ilpy cpaBHEeHHH pacyEeTHOrQ 1ara ycTaHoBkd aHkepoB C, = 1,1 M, cornacHo n. 7.8,
¢ TpeOyeMBIM M0 YCNOBHIO MUHHMANBHON MIOTHOCTH, rae C, = 5/0,7'5 = 1,4 M, oxoHua-
TE€ABHO NMPHHAMAEM MHHHMAJILHOE 3HAYCHYE:

C.,=1,1m.

COBMECTHO ¢ aHKEepaMH AN NOLIEPKAHUSR COMNMPAXKECHHA B IKCIUTyaTaLIMOHHOM CO-
CTOSHUH PEKOMEHAYETCA NPUMEHHTh KOMOHMHHUPOBAHHYIO NMOAXBAT-3aTAXKY, IIPHBEICH-
HY10 B HOpMaTtuse [6].

ITapameTps! aHkepHOH Kpenu B OOKaxX CONpsKeHUS —~ 110 M. 7.6 4714 YKa3aHHBIX ycC-
NOBHH NOANCPXAHHUA C YIONbHBIM LENHUKOM WHUPHHONK 2,5...3m. B 3TOM ciyyae cTekio-
NNaCTHKOBbIE AHKEPBI 3aKPEIVIAIOTCA MOJTMMEPHBIM COCTABOM N0 BCEH ANMHHE CKBAOXHH, a
X ANMHAa #OMkHA OwiTh /, = 2,5 M, conporuBaeHHe — 60 xH/M’ M nojaTaMBOCTEH

70 MM. KOHYECTRO aHKEPOB B pAlaX MpHUHUMaeEM (1. 7.7) ng = 3, pacCcTOAHUE MeXay pH-
IaMH onpeaensieM no gpopmyne (43):

Cs=365/602,8=1,1 m.

[TapameTpnl Kpenu yCHIIEHHS Ha YYacCTKE CONPSKECHHSA HITPEKA B CTBOPE C OUMCT-
HbIM 3a00eM HaxoauM cornacHo mn. 7.3. Ilo Homor?amme (cM. puc. 19) onpenenseM pacyer-
HoE conpoTusiente npu U, = 155 mM, P.= 74 xH/M*, Torna P, , = 1,5 (74 — 66) = 12 kH/M*.

[Tpu ucnons3oBaHUK BepeBAHHBIX CToeK (N, = 150 kH) HeobxonumMoe uX KoIHUYECT-
BO COCTABMT (1. 7.9):

nye=1,151,2/150=0,5.

TakuM 00pa3oM, CTONKH CICAYET yCTaHABIMBATh MEXAY pAJaMH aHKEpPOB MO Xe-
CTKHI BEPXHAK Hepe3 ONUH pad aHKEPHOH KpenH no oaHOH crofike.

6. OnpenenerHne napamMeTpoB KpenH CONpaxKeHHs 0YHCTHOro 3360n
C BEHTHARUHOHHOK BLIPA0OTKOH, OXpaHaeMoit NOAATIAHBLIM LEJHKOM
LWIHPHHOHA 2,53 MOWHOCTH MJIACTA M Noramaemoii 33 BTopoit nasoit

YcnoBud [nybuHa pacliofioKEHHS CONPSKEHUA OT NOBepXHOCTH H = 600 M.
BrieMOUHBIH CTO06 NOArOTOBACH CNAPEHHBIMH BbIPAOOTKAMM C LIMPHHONR LIETHKE MEXKIY
HuMHu 5 M. IlIupuHa u sricoTa BeIPabOTOK B npoxonaxke by = b, =5Mu hy= hy = 2,8 M.
KoHBeHepHbIH LITpek norameH npy orpaboTke nepsoit nasbl, a BEHTHIALHOHHBIH 0Xpa-
HAETCA TIOJATIIHBLIM LEAMKOM H norawaercs 3a BTopoit naso#l yepes 0,5 rona. Comnpsoke-
HHC BCHTHAAUMOHHOIO MITpeKa ¢O BTOpo# nasolt oTMeyeHo Ha puc. 24 nosunuelt 3.
[1nact mouHocThIO m = 1,7 M 6€3 HapylUEeHHH, BbIAEPkAH 1O MOWHOCTH H yIriy NajJcHHA,
coctasnawuieMy 4-6°. [Ipounocts yrng 15 Mlla. B nenocpeacTsBeHHo# KpoBne Ha BBICO-
Ty 70 10 M 3aneraror CyXue necyaHo-riaMHUCTBIC CHaHLUbl cpe/iHell YyCTORYHBOCTH, NpoY-
HOCThIO Ha CkatHe 50 MIlIa. OcHoBHAs KpOBJA NMpeACTaBlEHa MECYAaHMKOM MOLUHOCTHIO

10 M ¥ npouHocTeio 75 MIla. B nouse 1o rimyOuuer 8 M 3aneraior aneBpOJIHTH NPOUHHO-
CThIO Ha cxarue 45 Mlla.

Peumrenne 1. Kpobmo conpsxkeHus cornacho m. 3.4 cieayer orHectd K | Tuny
(cMm. Tabn. 3) ¥ knaccy cpeaHet ycTtoH4YMBOCTH (CM. Tabn. 4). JIng yka3aHHbBIX yCJIOBHU B
KayeCTBE OCHOBHOMN KPEIIX UCMOJB3YEM AHKEPHYIO CTANICIIONUMEDPHYIO KPEnb ¢ 3aKpene-
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HHEM CTEPIKHEN XUMHYECKHM COCTaBOM IO BeeH anuHe ckBaxuH (N, = 75 kH). B 6okax
CONPsDKEHHUA YCTAHABIMBAIOTCH CTCKIOMIACTUKOBRIE NONMUMEpHBIE aHKeps! (N, = 60 kH).
ConpsokeHHe npaMoyronsHo# GopMut S = 14 Mm%,

2. PacyeTHbie CONPOTHBIICHHA NIOPOA B KpoBJie, OOKaX U 11o4Be conpsokeHus npH k. = 0,9
U k= 1 6yayr pasuei (1. 3.3 u 3.7):

B kposse R, = 50:0,9-1 = 45 MlIa;

50-l,l+15-1,7
1L1+1.7

B moyse R, = 45-0,9:-1 =40 Mlla.

B bokax R =

-0,9-1= 26 MIIa;

Cpennee 3HaucHHe (r1. 3.8):

p o 5075+50L1+151,7+45S

coP Ty ool =40Mila.

3. OnpenensieM pacueTHble CMELICHHSA MOPOA AJA y4acTKoBs conpsokeHus 10 M Brie-
peaH OYMCTHOro 33005 K B CcTBOpe € NaBoit (1. 5.2, Tabn. 9) no ¢opmyne (20):

Up=Us + QU & +0,05mkn )k, ks,

roe U, onpenenseM cornacHo . 5.1 mpu k; =1 + (1 -/ /15) = 1,67.
U,=1-1-1-1,67-1-125 = 202 mm,

ko =0,8; k=12 (cMm. Tabn. 10); &, = 0,48; U; = 530 MM (cM. puc. 6), k, = 0,6 (Tabn.11).

Toraa cMeweHus Nopoa KPOBAK Ha yyacTke conpsmxenns 10 M Bnepenu napbi co-
CTaBHT:

U, = 209 + (2-530-0,48 + 0,05-1700-0,6)-0,8-1,2 = 746 MM,

a B CTBOPE C NaBOM:
Ugp =746-1,2 = 895 mm.

Cornacho 1. 6.8 &= 0,26 < 1,0. B 3TOM ciiyyae KOppeKTHpPOBKA PACHETHEIX CMEUIe-
HU OT BIIMAHUA BTOPHUYHBIX O0CANOK OCHOBHOH KPOBIIM HE NPOU3BOIMTCS.

4. OnpenensieM napaMeTphb! aHKEPHOH kpenu A1 YHACTKOB CONPSxXCHUS no 1n.7.4,

Ans BceX y4acTKOB COMpPSHKEHHs NMPHHUMAEM aHKEPHYIO Kpenb C mapamerpami,
PacCYMTLIBAEMBIMH 718 YYacTKa conpsikenus 10 M snepean ounctHoro 3abos. Ha yuacr-
K€ CONPSHKEHUA B CTBOPE C 1aBOH aHKEepHas Kpens OyaeT yCcuieHa cTofkaMH.

CMeuleHke opoa KpOBJix, 32KPEINJICHHON aHKepaMHy, onpenciinM no gopmyne (35):

Us = 0.5k,U,.
Ha yuactke conpsokenns 10 M Bniepeau o4MCTHOrO 3a601:
U, =0,5-0,5-746 = 187 MM,
a Ha Y4acTKe CONpAXKEHHUA B CTBOPE C JIABOIA:
U, =0,5-0,5-895 = 224 mm.
Ilapamerpsl aHkepHoO# kpenu nipy U, = 187 MM cocrasar (1. 7.4.3):
P,=78 xkH/M%, [, =25 M.

KonvuectBo aHkepOB B psilax cOrjaacHo n. 7.7 npuHMMaeM paBHLIM » = 5, a pac-
CTOSHUE MEXAY panaMy onpeaensem 1o hopmyne (42):
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Ce=575/78-5= 0,9 m.

[Tonyuennoe 3nayenue C, = 0,9 apnsercs HAUMECHLIUUM B CPABHEHUH C PACUYETHBIM
[1aroM Mo ycCaoBUK) MHHUMANbHON NMNOTHOCTH, rae C, = 5/0,7-5 = 1,4 M. TTo3TtoMy OKOH-
YaTEALHO IPHHUMAEM PAcCTOAHHE MEXAY panaMHu aHkepos C,= 0,9 M.

AHKEpHl YCTaHaBIMBAIOTCA COBMECTHO ¢ KOMOMHMPOBAHHOH I0IXBaT-3aTKKOM,
NpPHUBEACHHON B HOpMaTHBe [6].

[lapameTpnbl aHkepHOH Kpenu B Hokax CONPSHKCHHUSA MNPH YrolbHBIX LEAMKAX UIMPH-
no# 2,5-3m cornacHo 1. 7.6 D0JOKHE! OBIThH PaBHBI. JIHHA AHKEPOB — 2,5 M, COTIPOTHBIIC-
HHe Xpenn — 60 kH/M?, nopaTMBOCTS aHKepoB — 70 MM.

KonH4ecTBO aHKEPOB B psilax ng = 3 (1. 7.7), a paCCTOSHHUE MEXIY PAaMH onipeac-
nsieM no popmyne (43):

Ce=3-60/60-2,8 = 1,0 M.

IlapaMeTpEl KpenH YCUIEHHA Ha YHAaCTKE CONPSOIKEHHSA IITPEKA B CTBOPE C OYMCT-
HBIM 3a200eM HaxoauM coraacHo n. 7.5. ITo soMmorpamMe (cM. puc. 19) onpeaensem pac-
yeTHOE conpoTusnerue npu U, = 224 MM, koTopoe coctasnseT P, = 85 xH/M®.

Torza P,, = 1,5(86 — 78) = 12 kH/m".

IIp1 HCNONbE30BaHUM NEPEBAHHBIX CTOEK B KAYECTBE KPEMH YCHIICHHMA HX KOIHYECT-
BO coctaBut {11. 7.9):

ny=0,9-5-12/150 = 0,4.

CTto¥ixu yCcTaHaBIUBaEM MEXIY pAdaMU aHKEPOB 1101 XKECTKUI BEPXHAK vepe3 OOHH
pSil AHKEPHOM Kpenu ¢ HEOONLUIMM 3armacoM 110 OIHON CTOHKE.



I[Ipunoxcernue 3

PEKOMEHIALIMH IO KPEIUIEHUIO COMPSIKEHNIM
C BOJIbIIUM IPOJIETOM

Hpu kpemneuuu conpsxkeHu#i ¢ OONBUIXM TTPONETOM M NPUMBIKAIOIIMX K COMpPSXE-
HHIO BBIPAOOTOK HCNOABL3YIOT NPHEMBI, CYILIHOCTE KOTOPAIX 3aKIIQYacTCs B YCTAHOBKE Ha
CONPAXCHUU METANIHYECCKUX paM YBEJIHUCHHBIX pa3sMEpOB. JTH PaMbl HMEIOT NEpeMeH-
HY!O JUIKHY H® MOI'YT COCTOSTh W3 TPEX—IUECTH 3BEHBEB, COCAHMHECHHBIX 3amMKaMu. C yBe-
JIMYEHHEM TIPONIETA COMPAXKECHUSA YBEIHYHUBACTCA H NMIOTHOCTL YCTAHOBKH Kpenu. B paae
Ciy4acB Ha CONPAKEHHH BHIPAGOTOK NPHUMEHSAIOT Dosiee TAXENLIN CNEUNpodHIb, a TAKKE
YCHIHBAIOT apkKH AaHKEpHOH Kkpenslo. B 3TOM cnydae Ha apke KpPenmu YKpEnnsioT
I1-00pa3Hbie XOMYTHI H3 MOJOCOBOH CTAIM ¢ OTOTHYTHIMH NMOJX aHKEPbI KOHLAMH, 4Yepes
KOTOpbiE NPpo0YPHBAOT CKBAXHUHEI H YCTAHABIHBAIOT AHKEPEL.

[Ipy ycTaHOBKE Ha CONPSXKEHHUAX [JIABHBIX OTKATOYHBIX BhIpAOOTOK pa3pe3HbIX 4c-
THIPEX-, [IATH- ¥ 1IECTH3IBEHHLIX apOK BCTACT BONPOC 000CHOBAaHMA H BLIOOpa MapaMeTpoB
y3JI0B NMOAATIUBOCTH M 3MIEMECHTOB Kpenu. IIpUMeHEeHUE Ke HEpa3pE3HbIX BEPXHHX JJIe-
MEHTOB apOK 3aTPYAHACT HX NepeBO3KY N0 BbIPAdOTKaM M MOHTaX, T3K KakK JJHHA apKu
MOXET AocTurath 8 u 6onee merpos, a Macca — 200-300 kr.

MeTtonuka onpeneieHUs Hecyuel crnoCOOHOCTH HECTAHRAPTHBIX aPOK H3J10XKEHA B
pa3l. 7 (cM. 11. 7.3) Hacrodwed Meroauku. Kpenb ConpaxeHUsa ABYX OTKATOYHLIX BbIpa-
O0TOK, 3aKPEIUICHHBIX METANTHYECKOH NOJAATAHBON KPENbiO, KOTOPYIO KOMIUIEKTYIOT U3
CTAHAAPTHBIX OOKOBBIX CTOEK OOBIYHOM apOYHOH KpenH, npeacrasieHa Ha puc. 25, Ha
CaMOM LIMPOKOM YYacTKE CONpsHKCHHA Kpernb COCTOMT M3 INATH 3BCHLEB: ABYX OOKOBBIX
CTOCK Kpenu, ABYX pa3BEpHYTHIX OOKOBBIX CTOEK M MIOCKON BcTaBkH. B Oosice y3kux
4YaCTAX COMPSKEHUA COOTBETCTBCHHO YMEHbIIAIOTCH U AJIHHEI 00pe3aeMbIX YacTeli BepX-
HHUX OokoBbIX CTOeK. [IATH3BEHHBLIC APKH YCHAMBAOT MNPOAONBHBEIMH MOAXBATAMMU U3
Beepa B KOMOHHALIMU € aHKepaMH ANMHOH 2 M. 3T0 ofecreyuBaeT yCTOMYHUBOCTE

apoK Kperu CONMpPAXKECHUA H KOMNIEHCHPYET YBENMUYCHHE HArpy3KH Ha KpeMnb B CaMoOl 11H-
pPOKO# YacTH BEIPAOOTKH.
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Puc. 25. KpenneHue cCOnpakeHHA ABYX OTKATOYHLIX BHIPAGOTOK
¢ 10ckoft GopMoit nepeKphITHA, KOMIMNEKTYEMON H3 BOKOBBIX CTOEK
apOYHOH KpenH H NPAMONHHEHHBIX BCTABOK

70



[ TaBHBIMH 3JIEMEHTAMH KPENH CONPSHKCHUH NpH HMCIONL30BAHUM PaMHBLIX Kpeneh
ABJISAIOTCA KaMEpHbIE paMbl U OnopHele Oanky. KOHCTpYKTHBHO Kpens Ha y3jax cornps-
*KECHHM COCTOHT M3 HETIONHBIX KPEMexHbIX paM (MTONyapoK) M KaMepHBIX paM. HanpuMep,
CXEMa KpeIUIEHHA COTIPSIKEHUA METANNMYECKHMH KaMEpPHBIMU paMaMid | U nojypaMaMu
(nonyapkaMu) 2 ¢ OETORUPOBAHUEM OCTPBIX M TYIIBLIX Yri0B, 00pa3yeMblX CONpAraiouy-
MHUCH BeIPA0OTKAMH, MOKa3aHa Ha puc. 26, a.

AHANOru4YHOE COMpsXEHHE, 3aKPENICHHOEC apKaMM U 10NyapKaMH, YCTaHOBMEHHEI-
MU Ha Oanky /, onuparoityiocs Ha 6eToHHBIe onopsl (“yTiOrd” U “OblkK™) 2, MpeAcTaBlie-
HO Ha pHC. 26, 6. 3TOT BUI KpenH CONpPsDKECHUA NPUMEHACTCA NpH O0JBIINX IIPOJeTax.

a) \,

Puc. 26. Kpens conpskeHHA BEIpabOTOK ¢ METATHYECKONR apOdHOH Kpenuio:

a -~ ¢ KaMepHo# paMoH, 6 — ¢ onopHumMK DankamH

CoeanHEHNE META/UTHYECKHX CTOEK KaMEpHBIX paM ¢ 0ankoi OCyMeCTBAACTCA C
MOMOLILIO PA3NHYHBIX (QIAHLEB H MOJIOK, IPHBapHUBacMbIX K Oanke ¥ croiikaMm nocpeucr-
BOM OONTOBOro KpeIuieHHA, a TaKkKe XOMYTOB, H3rOTABIMBACMBIX M3 TOJICTBIX NPYTOB
nuaMerpoM He MeHee 20 MM (puc. 27, 6 u 8).Pukcalus NnolyapoK METALNTHYECKON KPEITH,

onuparoluxcas Ha Oanky, NpOU3BOAMTCA ITYTEM YCTAHOBKH KOHLIOB MOJNyapoOK B CIELIH-
aNbHBIE 11a3bI UK B LUBENICp (pHC. 27, a).

a)

L 8 R X & B N ¥ X N ¥ | L 2 R 3 F N 1 ¥ B 3 L J
i
"
r-_
(1]

Puc. 27. Yinei coeanneuus 6an0K co cTokaMu:

a — BEPXHAKa apoMHON KpenH ¢ kaMepHo# Oankoit; 6 ~ BepXHAKA TpaneuHeBHAHON
KpenH H CTOHKH ¢ kaMepHoi 6ankoit, € - KOHCTPYKLHA Y3/1a COEAHKREHHA KA CTofike

KamepHele 6anku paboTaloT B HEOMAronpUATHEIX YCIOBHAX, 0COOCHHO MPH ONHpa-
HHH Ha HUX HEMOJHBIX apOK MCTALINYECKONH apouHoit kpernd. B arom cnyvae Ha 6anky,
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KPOME BEPTHUKANBHBIX CHI, ACHCTBYIOT H KOCOHAIIPABJEHHbIC HArPY3KH, KOTOPHIC MOTYT
PHBECTH K CKpy4HBaHHIO OanoK.

Jinga npeaoTBpallieHus CKPYYHBAHUA H CHUKCHHA HArpy3KH CO CTOPOHBI KPOB/IH Ka-
MEDHBIC OalIKH CJIEAYET, BO-NEPBBIX, Pa3BOPAYUBATE BOKPYI IIPOAOABLHOH OCH B CTOPOHY
HEMOJIHEIX apOK Ha HEKOTODLIN YroJn ¢, KpOME TOro, HEOOXOIUMO NPHUMEHATH COCTaBHbIC
xamepHnie 0anku U3 AByX-Tpex npodunell, yMCHbBUIATL NIPOACT COMPKECHMUA, NIPOU3BO-
J¥Th CNIHPAHHE BEPXHAKOB KDPEIMH Ha KaMepHbie 0anku TOJNBKO CO CTOPOHBI OCHOBHOM
Br:paboTKH (CM. pHcC. 26, a).

finga obecneueHUs YCTOHYMBOCTH CONPAXKCHUN W conpsraiouuxca BaIpaboTok
OCNLMION0 CEYEHUA MNMEPCHEKTUBHBIMH ABNAIOTCA KOMOMHHPOBAHHBIC KpENH, NpeICcTaB-
asioii e coboM coueTaHne aHKEpHOM ¢ noaAcpKHBatolei HIK HabpBI3rOCTOHOM.

[Tpu nponerax conpskeHUH donee 6 M LenaecoobpasHo HCNONBL30BATH ONHY U3 BO3-
MOYKHBIX KOHCTPY KLIMH koMOUHHpOBaHHOI Kpenu BM-3 [9].

AHKEpHaA KPErb yCTaHaBIIMBACTCA C OMOPHBIMM IUTHTKAaMH pasmepoM 150x150x10 mm
Wil ¢ nporodamu (pHc. 28). I1poroHel opueHTHpPOBaHLI NApPaANNENLHO OCH BBIPABOTKH.
OHu MOTYT ObITh M3rOTOBAECHBI M3 JETKOro cneunpodung, WBENIEpa UM I0JOCOBOrO
kene3a. 11porodsi YKpernadioT Ha aHKkepaX, KOTOPbBI€ YCTaHaBAUBAIOT NOJ pa3sHbiMU YIla-
MH OTHOCHTEJIbHO HOPMAaJIM B MeCTaX KPEIUICHUA nporoHa. B KauyecTBe 3aTsXKKH MOXET

HCIIONB30BATBCA CTAHIApTHas Bs3aHad WU cBapHas cerka C sdvedkamMy 100x100 MM u3
MPOBOIOKH AamMeTrpoM 45 MM. CeTky nokpaiBatioT HaOpe3rbeToHoM TomuuHoi 50 MM,

Puc. 28. KomOuuuposannaa kpens bM-3:

I — ankeprl nepBoro pana; 2 — aHkepH BTOPOFrO paja, 3 — NPOroH,;
J — HaOpBIIrOETOHHOE NOKPHTHE; § — METALTHYECKAR CETKA

MoryT npuMEHATRECA aHKEPb! PA3IMYHOIrO THNA MO KOHCTPYKUHHU U CTENEHH TNTogaT-
IMBOCTH (3aMKOBBIE M 0€33aMKOBLIE, MTONATIHBLIE U XecTKHE). OObIYHO B TAKUX BhIpa-
OoTKax AIMHA aHKEPOB NpHHATA OT 1,5 10 3,0 M, a X Hecyluas cnocoOHOCThL — HE MeHee
0,06 MH. Arkepsl ycranasnusaroT no cetke 1,0x1,0 M.

Tlpy nponerax Bripaborok Honee 8-10 M, koraa rayOMHA 30HBI PA3PYIIEHHEIX ITO-
DO B KPOBJE YREIMYHBACTCA, Hauboiee 3G eKTHBHRONM SBIACTC TEXHOMOTHA KPEILUICHUS
CONMPSKEHHH C NMPHMEHEHHEM KYCTOB MNMPEABAPUTENLHO HApsHKeHHbIX aHkepos (ITHA),
3axperniseMsIX 10 BeeH IaauHe BXYWHM cocrasoMm [10]). Ha puc. 29 nokaszana xpens
ITHA, ycunvBaomas KOMOHHHPOBAHHYIO Kpellb M3 aHKEPOB NEPBOH CTAIUH C METAIN-
YECKOH CETKOA HIIH OTIOPHBIMH NIKTKAMH K HAOPEIZrGeTOHOM.
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Puc. 29. Ycunenue koMOMHUPOBAHHON Kpenu nepBo
CTa/lHH KYCTaMH aHKEPOB NOBLIMCHHONR HECYIEN CrIO-
co6HocH (ITHA):

] — aHKepwW KPENy NEpBOi CTAOAMH € METALTHYECKOR CETKON HAH
ONOPHLIMK IUTHTKAMH, 2 — anxepn kpenu [THA | 3 — nanpaxeHHbie
crondsl nopol, OKOHTypeHHme aHkepamy [THA; 4 — noaxeaT
(cTaxam), 5 — HaOpLIArGeTOHHAN KpPEnb ¢ METAUTHYECKOH CETKOI

AHkepsl [THA ycTaHaBIMBAlOT ¢ OKOHTYPHBAHHEM B KPOBJI€ BbIpAabOOTKH KYyCTaMH
aHKEpPOB MNOPOAHBIX CTONOOB, KOHLIBI KOTOPBIX PACONOXCHBI BhIILE OXUIAEMOH 30HBI
paspywieHusa nopoi. g o0pa3oBaHHs KaxAoro nopoaHoro cronba 6ypAar oO6bhIyHO KyCT
M3 YeThIpEX PACXOAAILUMUXCH O] 3a4aHHBIM YIIOM CKBaXXHMH. B HMX yCTaHaBIMBAaIOT LE/b-
Hble MJIH COCTABHBIC aHKEpPBI ¢ Hecyuiedl cnocoOHOCThIO, HEOOX0AHMOM INd yaep)KaHUA
BCEX MOMNANAlOMIMNX B 30HY 00pylueHUs nopoa. AHKEPH Y OCHOBAHHS COCIUHAIOT KECT-
KMMH MOAXBATaMH C NMpEABAPHUTENLHEIM HATHXKECHUEM H 3aMOJHAIOT CKBAXHHBI ¢ aHKepa-
MU BsbKymuM coctaBoM. OOpasoBaunsie kycramMud [THA noponHsie Hecyuue crondsbl
pasJcafOT IPOJIET COMPAKEHHA HA YacTH, YCTOHUYHUBOCTE KOTOPBIX 00€CreunBalOT aHKe-
pbl niepBoii cTanuu —~ ¢ MeHblIeH rinybuHoit aHkepoBaHus. [lapamerpst kOMOMHHpOBaH-
HOH KpenH pacCHYHTBIBAIOT COrIacHO nn.7.4—7.9 Hacrosie#t MeToaukHu.

Kycrtel ITHA uenecoobpa3Ho BO3BOAUTE B LICHTPAILHON YaCTH COMPAXKEHHA [IPH €ro
NPOXOJIKE, 8 3aTEM paCIUMPATE BEIpabOTKY JO NPOEKTHBIX pasMEpPOB U KPEMHUTEL €€ aHke-

paMH NepBoH CTanuH € NOCICAYIOLIEH yCTAHOBKOH CBAPHOH METAINTHUYECKON PEIeTKH H
HaHeceRHeM Habpoi3rberoHa.

6 3ak 214



IIpunoxcenue 4

XAPAKTEPUCTHUKA PAMHBIX ITOJATJIUBBIX KPEITEH

1. [TapaMeTpLl METRANHYECKHX MOAATAHBBIX Kpeneik

Conporunnenne xpenu, MH, s noaarnu-
BOM PEXHME B 3aBHCHMOCTH OT BHAA CO-
Cevcrne suipa- | [Iupuna swipa- CAHHHTCNIBHBIX Y3108
6oTxu B caeTy | OOTXKH B CBeTY Thn cneur
10 OcamxH, M° | 10 ocaz, M prna
3CA

P ———-— - ——— e e ——— ———— e e T e o —————rrwmT—rw— e .

Apounas KMII-A3

“Totos | 333+ ] oenn | ons | ois [ om | oo

“eteo | 3sss | e | oie | om0 | ox | oo

o010 | sods | conm | o | om | oa | Sovao

oot | aods | Kmar |~ [ [ o |-

Boiso | sass | oewwr |- | oms | o | oo
Apounas KMIT-A3

Tone [ sass | oemm [ - [ ot | o: | oomo

8000 | 3560 | cenm |~ | o3 | o | o
Apounas KMI-A4

oo | aods | oenm | - [ | ea | aw

Tieoiso | sass | cena | - [ - [ om | am

Apounan KMII-AS

fowoo | 3234 | Cemn | o1 | o | om0 [ewsooion
10,0-11,4 3,5-3,8 CBI-19 m 0,20 0,23 To xe
11,6-14,3 4,0-4,8 CBII1-22 m 0,22 0,26
14,3-16,2 4248 CBII-27 0,21 0,25 0,29 -~

16,4-19,0 5,2-5,5 CBI1-27
16,4-19,0 3,2-5,5 CBII-33
19,0-20,0 5,5-6,0 CBII-33

0,25
0,31
0,31

0,29
0,32
0,32

" JlanHpie O COMpOTMBACHMH Kpeneft B MOAATAMBOM peXHMe npeacrasnensl JonYTH u
HHUHOI'P (3amku 3I1K).

"* KOHCTpYKTHBHaA BEpTHKaNbHAA NOJATIHBOCT KPEMK: B YHCIAHTENE — C TIOCKON IIaHKOM 1
3CH; 8 3namenarene — ¢ 3amkamu 3[1K H O3UI. [Inx kpeneit KMII-AS neppoe, sTOpoe KB Tperse

3HAYCHHA KOHCTPYKTHBHOH MOAATINBOCTH OTHOCATCA K KPENH C JOMORHUTENhHON CTORKOH anuHoH
cooTBeTcTBeHHO 700, 900 1 1200 mwm.
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Oxonuarue mabauys

Ceyenne ssipa- | LlInpuna Bripa-

Conporurnenne kpenu, MH, B nonarnu-
BOM PEKHMC B 3aBHCHMOCTH OT BHIa CO-
T COMHHTENIbHMX Y3NO0B
6otk B ceery | OoTkH B cBery Hi ;I:uum [IpAMbie
no ocamat, M> | 1o ocanxu, M ANAHKK K - MK, O3L | BocT kperm,
cKkoOBI ¢ A ATl-3¥Ym
pespboi

. e e e e e ——E—— E———_— = S——— L o

Konsyesaa KMII-K4

“Jews | Mo [ onm | - [ - | o [ w
T3oioo | soss | cnm | |~ | oa | o
Tooieo | seas | onm | - | - | o» |

Tpaneyuesuonas (npamoyzonsrar) KMII-T(I1)

Do (pmoporadKMITD)
Teoiio | sew [omm | - om [ om [ w0
Tsono | seso | oms | - | om | - | w0
o5 | seso [ enm | - | om [ - | i
s | e | e | - | om | om | ow
soiio [ 3es0 | cnm | - | om | o [ we
soio | eso | oot | - | o | o | e
551 | seso | cenm | - | om | os0 | 1w
I TN I I I N

2. MapameTpnt cMewaHHo#l kpenu™ (no aanusim KysHUYH)

Ceuenne supa- | Jnuna sepx- | ConporumneHne paMsl cMeinaHHoi xpens, MH, mpu npodmne npoxara sepxHaxa
bOTKH B CBETY, | HAKA B CBETY, X
M2 M | CBIl-17 CBI1-22 CBI1-27 1 Ne 18 1 Ne 20

0,227

0,207

0,192 | 026l

0,179 0,243 0,133 0,167

10,0 3,2 0,110 0,168 | 0,228 0,125 0,156

33 | 0,106 0,164 | 0220 0,122 0 151
3,4 0,102 0,160 [ 0214 0,120 "i'_o,WJ

.
CMelranHad KpEIlb COCTOHUT H3 ACPCBAHHBIX CTOCK H MCTAUIHYCCKOTO BEPXHAKE.
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3. [IapamMeTpbi NepeBAAHHOI KpenH

Ceuerue Bulpa- Conporuanenne paMul gepesannoit xpenu, MH, npu anamerpe spexHika, oM
5 o Anuna sepx- |
e T W T e [ w [ m [ ow

4,2-6.5 0,054 0,076
4,8-6.5 0,070 0,097
5,2-7,2 0,065 0,090
5,8-7,2 0,0
6,4-7,4 0,078
6,4-8,0 0,074
6,4-9,4 0,070
7.4-9,8 0,064
7.6-10,3
7.6-11,1

24
2,6
2,8
3,0
3,2
3,4
3,6
3,9
4,1
4,5

§

0,057
0,054 0,098
0,093
0,086
0,081

0,074 0,097

0,056

9,5-12,0 4,8 0,070 0,090
10,4-12,5 4,9 0,089
10,4-12,5 - 0,087




IIpunoocerue 5>

PACYET HECYUIEH CIIOCOBHOCTH 3JIEMEHTOB KPEITH
HA COHNPAXEHHWH I'OPHBIX BBIPABOTOK

1. PacyeT DanoK H CTOEK KAMEPHBIX paM
H paM HHBEHTAPHLIX Kpeneh conpsxeHHHA

1.1. Ilapamerppl Oasiox (BEPXHSAKOB) H CTOEK KAMEPHBLIX paM M paM HMHBCHTapHbBIX
kpeneit COnpspKeHUH pacCYHTHIBAIOT 110 H3BECTHBIM METOAM CONPOTHBIICHHA MAaTEPHANOB.

Ecnu 3anaHel Oanka, Harpy3ka Ha Oanky M Apeaen NpoYHOCTH MarepHana KaMepHoOH
Ganku Ha usrud o, (Mlla), To MOXHO nonobpate ceueHne Oanku uexoas u3 tpedyemoro
MOMEHTA COTMIPOTHBICHHA Wi o5 (M’; cM’), onpenensemoro 1o Gpopmyne:

ere6= anx/ﬂ'mr: (l)

rae M,... — MakCHMansHeI u3rnbalomuit Mmomeur, MH/M.

Haubonsiiee 3HaueHue uarudaromero MoMeHTa aa8 0anku auHoi /s (M), onuparo-

HICACA KOHLIAMU Ha OIOPhl U MCMIBLITHIBAIOLLCH pacrpeleNeHHY0 Harpy3ky g (MH/M), Oy-
IET rnocepeanHe Oanku:

gl
M. =% 2)

Tornaa seipakeHue (1) MOXHO 3anucaTh B BHIE:

alg
Wepes =7 - (3)

O uar

1.2. Cornacno n. 7.3 nHacroswe#i Meroavxu Ha | M anuHEL BeipaboTku (compsxe-

HHA) ApH paMHOM MOAATIMBOM KpenM CO CTOPOHBI KPOBJIM IAEHCTBYET Harpyska P
(MH/mM), paBHas

P = KK KapP"b, (4)

rae P" — HopMaTHBHad Harpy3ka Ha noaaTausyio kpens (MIla), onpeaensemMas no rpa-
¢uxy (cM. puc. 18) B 3aBUCMMOCTH OT cMeuleHus nopon U,,; b — mHMpHHA (MPONET) OC-
HOBHOH BeIpaboTkM B mpoxoake, M; K, K, K, — ko3pPuUHEHTH neperpysku,
HANEeKHOCTH H crocoda npoBeacHU BRIPaOOTKH.

[Tpu napannenpHoM (MK ONM3KOM K NapauiesbHOMY) PacnoioKEHHH OCH KaMep-
HOH OanKH OTHOCHTEIBHO OCH OCHOBHOH BhIpabOTKH Ha Oanky Oyaer aeHCTBOBAThL Ha-
rpy3ka, B JBa pasa MeHbillas YeM P, Tak kax Iiomanb KpoBiH, Noaaepxupacmas Oalkoi,
OrpaHH4CHa MOJYyNPOoJIETOM OCHOBHOMN BbIpaboTxM b/2. Toraa Harpyska Ha OAUH METP
JUHHEI kaMepHo# 6anku g (MH/M) onpenenurcsa U3 BeIpaXKeHHA

q= KoK KnpP"b12, (5)
a TpeOyeMblii MOMEHT CONPOTHBAEHHUS Oanku OyneT paBeH

0,5 K Ky Ko P bl

Wipes = (6)

8G yar
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ITo BeIMHCAEHHON TpeOyeMol BENHUYMHE CONMPOTUBNEHUA KaMepHOt Oanku W'rpe6
noxbupaerca (N0 cNpaBOYHO! NIUTEPATYpe) C HEKOTOPHIM 3anacoM ceueHue Fg (cM’). 3a-
rac npeayCcMaTpHMBAETCH B CBA3M C TEM, YTO B anke BO3MOXKHO €I JONOMHNTEALHOE Ha-
NPAXKEHHUE OT €€ COOCTBEHHOTO Beca.

B TOM caydae, KOrja B KaueCcTBE KaMepHoil paMbl HCNOAB3IYETCA paMa NepeBAHHON
KpenH, no gopmyne (6) HaxoAAT MOMEHT COMpPOTHBICHHA JEPEBAHHOK Oallku Wi, Npu
COOTBETCTBYIOIIEM 3HAYCHHH Oy, 4 3aTEM BBIYHCIIAIOT €€ AHAMETP ds (M; CM).

W, s
dg =3 __1?3_. | (7)

1.3. Harpy3ka Ha 0anxy HHBCHTApPHOR KDEMH, YCTAHOBJICHHON HAa CONpPSXEHHH
HITpEKa ¢ OYHUCTHBIM 3a00€M B KaUECTBE KPEMHU yCHACHUA, onpeletercs 1o gopMyne:

PHK=P_(P0R+PIE}’)! (8)

rae P — ZefcTBYIOLAsA Harpy3kKa co CTOPOHBI MOPOA KPOBIIH, BOCIIPUHUMaeMas BCEMH BH-
JaMH Kpenu, NPHUMEHAEMBIMH Ha pacCMaTpUBAaEMOM COINPXKEHHH (ONpeAenseTcs B 3aBH-
CHMOCTH OT CMEWICHHH MOopoA HAa TOM YYacTKE COMNpPsDKEHHA, TA€ YCTaHaBJIHBAETCH
HHBEHTapHad Kpens, no tabn. 9 u nn. 7.3, 7.4 nacrogime#t Meroauku); P,, — conpoTus-
JIECHHE OCHOBHOH KPENM CONpXEHHA; P,, — CONPOTHBIEHHE NONOJHUTEIBHON Kpenu
YCUNIEHHA ()18 clIydast, €CJIM TaKasg HCIOob3YeTCs).

BennuuHel P, 1 Py, onpenessoTca cornacHo nn. 7.3 — 7.5 Hacrosmel MeToaukm.

Torpa pacupe/ieneHHas Harpy3ka Ha OuH METp AAuHLL anku UHBEHTAPHONW Kpenu
g (MH/m) cocraBur

q=15Pyb, (9)

riae b — HLIMpHHaA IHTPEKA B TPOXOJKE, M.

Cornacho 1. 6.8 Hactoslued MeToanku CIeayeT y4ecTh BO3MOXHOE YBEIHYEHHE
JeUCTBYIOUIEH HArpy3KH Ha KpeIllb CONPSXKCHUSA NPH MONafxaHUH €ro B 30HY AeHCTBHA

BTOPHYHLIX (MOCACAYIOUIMX) 0CAfOK OCHOBHOMR KpOBIH. B 3TOM Ciyyae Harpy3ky HeoO-
XOAKMMO YMHOXHUTH Ha 1,25 nnu 1,5 (cm.n. 6.8).

TpeOyeMblii MOMEHT CONPOTHBIIEHHUA OalIKH COCTABHT

L5P, bl

W, == L5y (10)
e 85}!3[‘

[lo BeiuHCieHHOH TpebyeMoi BEIHUHHE CONTPOTHBNCHHA 0aIKH HHBEHTApHOH Kpemnu
Wipes NOROHpPAETCA (IO CNPABOYHOHA NUTEpaType) HOMEP NPOGHIAL C HEKOTOPBIM 3aM1acoM
CCYEHMSA HIIH NPOBEPACTCA MPUHSATEIA NIPOQUIL B IACNIOPTE KPEIICHHUS.

1.4. Cro¥iki KaMEpHBIX paM H paM HHBEHTAPHOH Kpeny pacCUHTHIBAXOTCA Ha Ipoy-
HOCTB C YY€TOM UX YCTOHYHUBOCTH.

Jlna xaMepHeIX paM CTOHKY Haubolee nenecooOpasHo NpUHUMATh H3 NMPOKATHOM
CTa/X TaBpPOBOro MM Kpyrioro cedeHus. Ha conpsokeHusx ¢ HEOOIBUINM CPOKOM CITy k-
Obl ¥ npy HeOONBIUHX MOMEPEUHBIX pasMepax BbIpa0OTOK NPHUMEHSAKOTCH JCPEBAHHBIC
CTOHKH KpYTJIOr0 CEYEHHA.

M3 KOHCTPYKTHBHBIX COOOpaXXeHHUH CTOHKH KaMEPHBIX paM MOTYT OBITH NMPHHATHI
TOr0 k€ HOMEpA NMpokKara, 4YTo U A4 Oaliky, a And paM MHBEHTAPHOMN Kpeny B 3aBUCHMO-

CTH OT BENWYHHBI QE€HCTBYIOLUX HArpy30K M y400CTBa HX MOHTaXa M AEMOHTAXa NpPH
NEPEABUKKE KPENH.
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Ecnu cornacuo dopmysne (5) Ha 1 M JIHHBI kKaMepHOI Oanku aeficTByeT Harpyska g,
TO BCA Oasika BocnpumMer Harpysky (MH)

P's = qls, (11)
a Ha OJIHY M3 CTOCK, Ha KOTOpBIE onHpaeTcs 6anka, Oyner peficrsonars cuna (MH)
P.=12¢qlg . (12)

Toraa u3 solpaxenut (5) ¥ (12) nomyunm dopmyny ansd pacyera NpoAONLHOM CxKH-
matowteit cunsl P, (MH), nepenasaemotii 6askoit Ha cToliky,

Per = 0,25K KK n,P"bls . (13)

[IpuHsATOE CeYeHHE CTONKHM Fop (cM”; M?) MpoBEpAETCA HA CXKATHE C YHETOM YCTOd-
YHBOCTH MO COOTHOMIEHHIO!

PE'T
Foa2 575 (14)

rae [G.x] — HomyckaeMoe HampshkeHue Ha npocroe coxkarue, Mlla; ¢ — xoadduuuent
YMEHBILECHHA JOITYCKAeMOIro Halps)KEeHUA CKATBIX CTEP)KHEH, 3aBUCALUA OT rHOKOCTH
cToltky A ¥ mMarepuana (onpeaensercs no radn. 21).

Tabanna 2)
I 3HaYCHNA f.p
Crans ‘Iyry; | ~ Beron
fub- ¢ .
| xocts x| CTO | L l CY15-30
|  Cr2 Crs 390 | CUl2-18 | cu21-44 —_ - Jepeno
| Cr 3 HIJI-1 Ma | CU15-36 | Cu2g-4g | TPEERE | TS |
Cr4 CY41-40
0 1,00 { 1,00 1,00 1,00 1,00 [
10 0,99 0,98 (0,98 1,00 0,99
20 0.97 0.95 0.97
30 0,95 0,95 0,63 0,93
40 0,92 0,80 0,90 D87
50 0.89 0,84 | 0.80
70 0,81 0,74 0,71

0,66 0,63 _, 0, 0,46 0,48

0,59 | 0,54 0,38
0,50 0,45 0,16 _
0,43 0,39 _ _ 0,25
038 | 033 _ 0,22

0,32 0,29 —

T
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Oxonvuarue maban. 21

3Ha4YeHHS @
cn oo |
I'ub- | '

ocrei | Cr0 C415-30
B Cr2 (112-18 THKENBIHA I'KHH Aepeso
Cr3 - CY15-36 | CY28-48 e |
Cr4 Cut40 | | |

oo o | o

I
T

- - 0,11

0,17 - - 0310
0,15 - — 0,09
0,14 - - | o,ost‘l
["'HOKOCTH CTOMKHM A ONpENEICTCA U3 BHIPBKCHUA:
A= Per : (15)

H
rae 4 — Ko3QPUUUECHT NPUBCACHHA AJIHHBI, BSIHYMHA KOTOPOTro 3aBHCHT OT YCJIOBHH 3a-
KPEenncHUs KOHUOB CTEPKHA (CTORKH):

1) KOHUBI UADHHPHO-OIIEPTHI, Y =1;

2) OMH KOHeL] 3ailleMJICH, ApYyroi cBoboxeH, u = 2;

3) 00a KOHUA 3alUEMIEHBI, H = '2;

4) OAKUH KOHeEl — 3aWeMJICHHbBINR, Apyroi — lapHUpHO-onepThlid, u = 2/3; I — anmmHa
CTOUKH, CM; [ — P3JIIHyC HHEPLINH CEYEHHS, ONpENC/IEMbIA H3 BLIPAKECHHS:

. 2
rae F. — naoiuaib Ce4eHHs CTOMKH, CM”; J — MOMEHT MHEPLMH CEYEHMS CTONKH, CM .
Jins METAIIHYECKHUX CTOEK M3 ABYyTaBpa M LIBENNcpa MOMEHT HHEPUHMHK NMPHHUMACT-
CS N0 COPTAaMEHTY npokara (110 CripaBOYHHUKAM ).

JIns Kpyrnoro CruloMIHOrO CE4E€HHA CTOCK ¢ AUaMETPOM d. (CM) MOMEHT HHEPLMH
onpenenserca no popmy ne:
T:d-l-

J =— < 20,05d" . (17)

OceBoif MOMEHT KpyroBOro KOAbLA (Ce€YeHHE TPyObl) ONpeacnsercsd Kak pa3HoCTh
MOMECHTOB MHEPLMU OONBILOro Kpyra ¢ auamerpoM D (cM) H MasibIM AHaMeTpoM d (CM):

J-——-(D" -d*:)=0,05(D% -d*<). (18)

[IpoBepKy MPUHATOrO CEYEHUS CTOHUKH F., MOXHO MPOBECTH TAKXE IO NOMyCKae-
MOMY HAMpPHKECHHIO N0 COOTHOMIECHHIO:

Po
0y = i Sloel. (19)

rac ¢, — paCuy€THOC HAIIpAXKCHHUC.
P
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A3 1abia. 21 caenyer, 4ro monyckaeMoe HarpshKCHHE MPH NMPOAOILHOM H3rube 3a-
BHUCHUT OT 'HOKOCTH CTOMKH, T. €. OT oTHOWEHUA [, /i=A (rne I, = ul_), 4eM 3TO OTHOWEHHE
MEHbIIE, TeM OOonblie NOMyCKaeMoe Hanpsbkenwe. CnenoBatenbRo, NPU NavHON JIHHE
CTOMKH U JaHHOH MOLIANH CeYeHHUs OYAET BRITOAHEE TaKOe CEUECHHE, Y KOTOPOro Mare-
pHan pacrnpeacneH no BO3MOMHOCTH JANbHIE OT IJIaBHBIX LECHTPAILHBIX OCEA MHEPLIMH.
[TooTOoMy KONLLEBOE CEYCHHE B ITOM OTHOLICHHHM 3HAYHTENBHO BBITOJHEE, YEM CHIIOL-
Ho¢ Kpyrosoe. 11pH onHoH U TOH Xe IIMHE CTOMKM JOMYyCKaEMOE HaNpsKEHHUE T KOMb-
LIEBOI'0 CEYCHHUA B TPH pasa 00Jble, YEM JUIS CIIOMIHOTO.,

Ha cornpsxeHMsx ¢ O0IBLIKM MPOJIETOM KaMEpHbie OaJIKH ONMHPAIOTCA HA OETOHHBIC
onopsl, koTopbie B cOOTBETCTBHH co CHHII [1-94-80 pomxHbBI HMETh MUHMMAJIBHBIC pas3-
Mepbl: no gnudHe —2000 MM H MO LWKMPHHE CO CTOPOHBI CONPAXKEHUR — 500 MM.

be3onacHbie YCNOBHA COOPYXEHHUA ConpsikeHUH ¢ paMHOH Kpensio ofecneunBaoT-
Cs1 BO3BEACHHEM MOCTOAHHOMK Kpenu Ha HeOONBIIUX 3aX0AKaX MPH NPOXOJAKE BhIpabOTKH
oA 3aiUTON BpEMEHHOM KpEeMH, B KA4YE€CTBE KOTOPOM, KaK MMpaBUJIO, IPHUMEHAIOT CTOCY-
HY1O Kpe€flb.

Pacyer cTOEK MHBEHTAPHON KPErH BBIMOJHACTCA TaK XKeE, KakK 11 KAMEPHLIX paM.

1.5. Ilpumep pacyera 6anok U CTOEK KAMEPHBIX paM PacCMOTPUM A CONPSHKEHHMS,
[IPUBEACHHOIO B M. 2 npui. 2 HacToAweH MeToaHKH.

[1IpuHa ¥ BoICOTa OCHOBHOM U NMPHUMBIKAOLIEH BbIpaBGOTOK COOTBETCTBEHHO PaBHBI
b=3,55Mmuh=2,_88 m.

B paccMmarpuBaeMpIX YCIOBMSX OKHIAEMBbIE CMEILICHHS NOPO CO CTOPOHBI KPOBJiH CO-
craBisoT U = 90 MM. [ KpenieHUs COTPATalOLIMXCS BbIpabOTOK NMPUHATA apO4YHast NONar-
nuBas kperb M3 CBII-22 ¢ MIoTHOCTEIO YCTaHOBKU n = (0,8 pamp/M. HopMarHBHaa Harpyska
Ha Kpenb cocrasnget P = 0,04 MIla, a narpy3ka Ha 1 M amunb! conpsoxenns P = 0,156 MH/m.

HAnuuy kamepHoit Oanku npuuumaeM /5 = 4,0 M, a 11HHY cToiiku /., = 2,5 M.
[Ipenen npouHocTd MaTepHana KaMepHOW Oankd u3 AByTaBpoBoro mnpodung
Gpsr = 2400 krc/cm’ = 240 MITa. JlonycTuMoe HanpshKeHHE Ha MPOCTOE CXKATHE MaTe-
pHaJIa METAIIHYECKOH CTOMKH Kpyrioro cedeHus [o.,] = 2100 krc/cm® = 210 MI1a.

Cnenyer nonobparte HOMeEp npoduns asyraBpoBoi 6ankn U TpebyeMoc €€ ceueHue,
a TaKKe HeoOX0IMMOE CeUEHUE CTOMKM KaMepHOM pamel.

PewmweHue. Ilo popMmyne (6) onpeaenseM TpeOGyeMBlif MOMEHT COMPOTHBICHUA
KaMepHO# banku:

_ 0,51,1-1-1:0,04.3,55-4% _ 3y — 3
W, s o 0,00065 (%) = 650 (cM?).

[TonbupaeM (1o cnpaBoOYHHKY) ABa AByTaBpa Ne27 ¢ CyMMapHbIM CONPOTUBIICHHEM
Ganku W =2-371 = 742 (cM).

Jlanee Npou3BOAKM pacyeT CTOEK, Ha KOTOPLIC onupacrcs Oanka.

ITpnHuMaeM 11a pacyeTa CTalsHble CTOMKH ([o.,] = 210 MIla) kpyrinoro ceuenns

(TpyOsl) ¢ BHEIMIHUM IMaMETPOM D = 27 CM M BHYTPEHHUM d = 23 CM, IIOWAALIO CE-
qeHus F, = 157 cM® (TomuMHA cTeHKH J = 20 MM).

MoMeHT HHEPLIMH CEYEHHUA CTOMKH COCTaBMACT

3,14
64

J = %(D4“ —di)=222(27* -23*)=12328 oM,

TOrla paauyc HHepunn TpyOn! OyaeT paBeH:

. J 12328
| = ’Fﬂ 1/ TN 8,9 .
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['mOxocTh cToitku onpenenseM no gopmyne (15) npu u=2ni=89.

Cplg 2250
A== S =562

Torna no Tab:. 21 nraxoanm 3naveune ¢ = 0,87 (nns Ct. 3 npu A = 56,2).

[IpononsHas cuna, nepenaBaeMas Ha CTONKy KaMepHo# Oanxoif, paccyHThIBacMag
no ¢gopmyne (13), cocraBHT

P.=0,251,1-1-1-0,04-3,55-4 = 0,156 (MH).

[Ipuusaroe ceyeHHe CTORKH F . MPOBEPSAEM HA CXKATHE ¢ YYETOM YCTOHYHBOCTH IO
COOTHOIIECHHIO:

P
F_.>—S _=F
T olo) P
0156 ,
F, 587310 0,00085 (M?),
Fo>F,

TakuM 06pa3oM, NPUHATOE ceueHHe CToHkM F, = 157 cM® ¢ GonpIIMM 3anacoM
o0ecneuur ee YCTOUYHUBOCTS.

IIpon3BeneM NpoBEPKY CEYEHHA 10 NOMYCKAEMOMY HANPAXKEHHUIO!

_ P, 0]l56
P oF;  087157.107°
T.e. 0, = 11,5 < [0,,] = 210 (MTTa).

Kak oTMeueHo paHee, CTOMKM KaMepHBIX paMm 1enecoodpa3sto M3 KOHCTPYKTHBHBIX
coobpaxeHnil IMpUHHUMATE TOIO XK€ HOMEPA NPOKATa, YTO ¥ A1 OaNKH.

[ipumeM B KauecTBe CTOHKH ABYTaBp Ne 27. IInowmans nonepeyHoro CE4eHUs Takoif
CTOMKH cocTrasnser F., = 40,2 cM?, a MoMeHT HHepuuu J = 5010 cMm® (no cnpaBoyHKKy).
[Tpo4yHOCTH MaTepHalla Ha CXKaTHe O, = 240 Mla.

OnpexaeauM paanyc HHEPUMH CTOMKH:

i=JJ/F_ =,/5010/40,2 =112,

rMOKOCTh CTOVKH onpefesieM npuu=2ui= 11,2,

8]

=115 (MI1a),

=M - 0950y11.2 = 4456,

i

toraa no tabn. 21 vaxonum 3"adeHue ¢ = 0,90.
Ceuenue CTONKH F, NPOBEPAEM Ha NOMYCTHMOE HANPAXKEHHE

o, = 0,156/(0,90-40,2-107) = 43 (MITa),
T. €. 0, < [Ocx], CTOMKA K3 AByTaBpa Ne 27 HaHHON 2,5 M yCTOHYHBA C OONBIIHM 3aM1acoM.
2. Pacuer napameTpoB KOMOMHUPOBANHOI Kpen# CONPAXEHUR

U3 aHKepoB M HaA6pbLI3rbeToHa

Kak oTMe4eHo B pa3l. 6, Ha conpsbkeHUax B ycinosuax I v Il kareropuit uHTeHCHB-
HOCTH TIPOSBJIICHHH TrOpPHOIO MNABJIECHHUA, NMOMHMMO NOMICPXKHBAIOIUMX, PECKOMEHIYETCH
MPUMEHATH KOMOMHHPOBAHHBIE KPEMH U3 aHKEPOB M HaOPHI3rOETOHA TONIHHOM HE MeHee
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50 MM ¢ MeTalIM4YeCcKOH ceTkoi. B kauectse npuMepa Ha puc. 30 rnokasaHo 3aKkpervicH-
HOE TaKO# Kpenkblo CONPKEHHE CedeHHEM B ceTy 14,2 M” (B npoxoake 15,6 M?).

Puc. 30. AHKepHas Kpenb B KOMOHHALMH ¢ HAOPBI3rOe TOHOM,
M 1:50, Sex= 14,2 M*; Sy, = 15,6 M

Pacyer aHKepHON KpenH NPON3BOAMICS B COOTBETCTBMH ¢ pa3ll. 7 Hactoswel Me-

TOIAVKH, a TO/ILUHHY HaOphI3rOeTOHA ONPEAEIsIOT C YYETOM €ro COBMECTHOM palboTh! CO
CNOEM XKECTKO CLEIICHHONM C HUM I10pOASLI 10 GOpMY JIe:

EG aaYKn Inaa
* Eg+E, Y2ugplo] I, °
rae Es, £, — MOAyn# ynpyrocty HaOpsi3roeToHa  nopoasl; [G] — pacuyeTHOEC HaNpXKCHUE
HaOpPBI3rO0eTOHA, pABHOE HANPAKEHUIO HA H3TrHU0; /,, — NONOBHHA WHPHHEI ONOPHOH NIK-
TBl AHKEPHOI'0 KPEIUIEHHS, p — YroJji BHYTPEHHEro TPEHUS NMOPOALI, I'padychl; a, — pac-
CTOSTHUE MEXIY aHKEepaMH

0 =0,78a

(20)

aa = Na/Pa , (21)

rae N, 1 P, — COOTBETCTBEHHO Hecyllas CrocOOHOCTh aHKEpa U CONPOTHBIECHHE AaHKEP-
HOH kpend. Hanmune Metannuueckoit CETKH yUUTBIBAaCTCA B Benuunne [o]; K, — ko3pdpu-
uueHT neperpysku (K, = 1,2); y — 06seMuslil Bec nopoa, MH/M’.
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