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PYKOBOASAW MY TEXHUYECKHH MATEPHAJI

PykoBoacTBC MO pacyery MOPCKHUX PTM 31.3013—77

THAPOTEXHUYECKHX COOPYKEHHMH B3AMFEH BCH 29—72
13 000J0ueK 00JibIIOro JNamerpa - MITHMOP®JIOT

Mpuyazom CorozmopHuunpoekta ot 12 vwoas 1977 r. A2 180
cpex BRedeHHs yctaHoBaeH ¢ 1 suBapa 1978 1.

1. OBHUKE NNOJIO)KEHU S

1.1. Hacrosuiee PykoBo/JcTBO npeiHasHaycHo 1Js pacuera Mop-
CKHX NPHYAJbHBIX H OTPAJHTEbHEIX COOPYKEHHH I'PaBITALHOHIOIO TH-
na u3 o6oaovex COJBIWIOrO AHaMeTpa (LHIHHADPHYECKIX H/IH MOJMHIO-
HaJbHBIX) € OTHOLIEHHEM AMaMeTPa 0CGOJ04KI K BBICOTe COOPYKeHHsd
He Menee 0,7, ycraHaBJauBaeMbIX Ha KaMeHHYIO nocreab (Tum-A) nan
HeNocpeICTBEHHO Ha IPYHT ocHoeanud (tun B) (puc. 1 1 2).

1.2. TpeGopanns Hactosllero PyKOBOACTBA pPacnpoCTPaHAIOTCS Ha
IPOCKTHPOBAHIle NPHUYANLHBIX 1 OTpaAnTenbHbIX coopykenuin I1--1V
1J1aCCOB KanlTaJbHOCTII B MOPCKHX HOpPTAax M HA CYJOPEMOHTHHIX 3a-
BOZax u3 npeaycmorpenunlx raaBoi CHull mo ocrOBHBIM MOTOKEHHAM
[IPOEKTHPOBAHNA 1 KlacCHpUkauliu 3aanuil u coopyeunuii. Ilo oG-
UMM BONPOCaM IPOCKTIIPOBAHHS NPHYAJbHBIX 1i OrpagHTeAbHLIX CO-
OPVIKEHIH HaAJeMIIT PYKOBOJACTBOBATLCA TpeOOBAUMSIMH  TVIABHI
CHull no ocHOBIBIM MOJOXNEHHSM NPOSKTHPOBAHIA MOPCKUX THAPO-
TeXHHYECKHX COOPYIKeHHII, HOPM TEeXHOJOIIYeCKOr0 IPOeKTIPOBAHUS
MOPCKHX TOPTOB H APYIIX JAGHCTBVIOIHIX HOPMATIBHBIX EOKYMEHTOB
0 DNPOEKTHPOBAIIIIO H CTPOHTEIBCTBY MOPCKIX TIAPCTEXHITUCCKIX
COOpY>KeHI.

1.3. PexoMenpauuu Hacrositero PykoBoactsa He pacmpoctpans-
OTCA Ha COOPYVIKENIs, BO3BOANMBIC B CelICMIMECKIX paifionax, B 30-
Hax pacripocTpaHeHIls BEYHOMEP3NAbIX, MNPOCaLOUHBIX W 3aTopdoBaH-
HBIX TPYHTOB, Ha TEPPHTCPHUAX, MONBEPZEHHBIY OHOJ3HAM, KapcTam U
B JPVINN ciieri(INecKiX YCIOBUAX.

L. Ilesecoobpa3HocTs npIMeHeHNAS 000g0uex GGABLHIOIO  illaMe-
Tpa YCTAHARJHBAIGT Ha OCHOBAHIM TEXHUKO-3KOHOMUIECKIX CONOCTaB-
JeHH{l BapHaBTOB KCHCTPYKUHI, APHHHMACMBIX IS VCJIOBHII  CTPOU-
TENLCTRA NMPOCKTIPYEMOro 06LexTa.

1.5. Cocpyxenns 113 o6onouex GOJBIIOTO JHaMeTDa PEKOMEHIyeT-
Cfl NPHMEHSiTh HA CKaJbHBEIX, KPYMHOGJIOUHBIX, I€CYAHBIX I [JIMHHCTBIX
IPpYHTax CCHOERH:IA NpH ravdndax, onpenedseMmbiXx coraacHo [lpuno-
Kenmo 2. He pexomeHAyercs nplidMieHeHIle KOHCTPYKIII 113 ofcaouek
Gonpiiore Alaserpa Ha miax 6e3 CNeLHaAbHOrO OJOCHOBAaHISA.

1.6. KoHcTpyKiIHIO 060M0UKY H BEPXHETO CTPCCHHS BBIMOIHSIOT Kax
13 MCHOJHTHOTO &Kene300eToHa, Tak U H3 COOPHBIX Kene300¢TOHHBIX
27 1eMeHToB. BeiGop crocofa ua3reTeBAeHHS J0MKEH  OCYLHIeCTBJASATHCS
B 3aBHCHMOCTH OT YCAOBHI CTPOHTENbCTBA W BO3MOKHOCTefi cTpou-
TeJLHBIX OpraHH3alHil Ha OCHOBAHIH CONCCTaBJACHHA  TEeXHIKO-3KOHO-
MHUECKIIX IT0Ka3aTesell BApHaHTOB.
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1.7. Ocdosusie TpeGOBaHHs K KOHCTPYHPOBAHHIO COODYMKeHHIl H3
00os0uex COMLLIOTO AlaMeTpa npuBeleHsl B [Ipunokennu 3,

2. HATPY3KH U BO3JAENCTBEA

2.1. Pacuer npuyadbpHBIX K OTPaJUTEJbHBIX COOPYKEHHH u3 060-
JI0YeK OOJBLIOrO JHaMeTpa, HX KOHCTPYKTHBHBIX 3J1€MEHTOB H OCHOBA-
HUA C/lefyeT NPOU3BOAUTD MO NPENESbHBIM COCTOSTHHSIM HA HArpysKH
M BO3JIeHCTBHS, YKa3aHHbIE B HACTOSIIEM pasiede.

2.2. Xapakrep W 3HaYeHHe HArpy30K, BO3AEfICTBUH W COYeTaHUl
HeOGXOAMMO ONPEeAesiTL B COOTBETCTBHH ¢ TpeGoanHusmu raas CHull
HA OCHOBAHMA 3JaHHH H COODYx{eHUil, HA OCHOBAHUS THUAPOTEXHHUE-
CKHX COOpDYXKEeHHH M Ha Harpy3kH H BO3JeHCTBHS Ha THAPOTEXHHUeE-
CKHe COOpPY»i(eHHA (BOJIHOBDIE, JIELOBBIC H OT CYJOD).

2.3. Ilo xapaxrepy AefiCTBUSI HArpy3ku H BO3[eliCTRHA pasiens-
I0TCA Ha LOCTOSHHBIC ¥ BDeMeHHble; BPEeMEHHHIe Harpy3Ku Noapasfe-
JSI0TCA H2 AJIMTeNbHble, KPaTKOBPEMEeHHbIe H 0cobbIe.

2.4. K nocTosiHHBIM HAIPy3KaM M BO3AeHCTBUAM OTHOCATCH:

CHJIa TSKECTH IrPYHTa BHYTPeHHe[l 3aChbINKH, 3achlIKH IasyXH H
0annacTHOIC CI05;

HArPY3KH OT [CCTOSIHHBIX COOPYXEHHii TEXHOJOTHYECKOro Ha3Ha-
YeHIsi,

cuJia TSXKECTU 000JI0YKH i BePXHEro CTPOCHHS;

60x0BOe HaBiicHHe T'PYHTA BHYTPH M CHapy:xn OBOJOYKH OT €ro
MacChi M [OCTOSIHHBIX HATPY30K, PACIOJIOKEHHBIX Ha €ro MOBepXHO-
CTH;

IaBjcHHEe TpyHta OCHOBaHUA (151 3arayOseHHBIX 000J10Y€K) OT
€ro Macchl.

2.5. K BpeMeHHbIM JJUTENbHO NEHCTBYIOIMIUM HAIDy3KaM M BO3ZAel-
CTBHSAM OTHOCSTCS:

HArpy3KH OT TPAHCHODPTHBIX W NEPErPY30YHBIX MAIUHH, pPacIoJO-
JKEHHBIX Ha TeDPUTOPHH IIpHUANA;

Harpysk# OT CKJaJHPYEMbIX TPY30B;

6oKOBOe HaBJjeHHe IPYHTA OT BJHSIHHS BpPeMEHHHIX Harpysox Ha
TEPPHTOPHHU IpHYaJa.

2.6. K KpaTKoBpeMeHHO AeACTBYIOIMM HArpyskaM M BO3/eHCTBH-
fIM OTHOCSITCS:

Harpyska OT HATSIKCHHS WIBAPTOBOB NPH AeHCTBUH Ha CYIHO BeT-
pa U TeueHHsI;

Harpyska OT HaBaJa CyAHa IIPH ero NOAXOJe K IPHYaJbHOMY CO-
OPY2KEHHIO;

HAarpyska OT HaBaja Ha NpHYasjbHOE COOPYXKeHHe IIPHIIBapTO-
BAHHOTO CyJlHA NpH AeNCTBHH BeTPa U TeueHHs,;

BOJIHOBAsI Harpy3Ka NpH NOJAX01e rpeGHs U BIaLHHEL,

JICIOBblE€ HAIPy3Ky;

BETPOBblE HATPY3KH;
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HATPy3KHd, BO3HHKAIOUIHC NPl TPAHCIODTUPOBKE 1 MOHTa®e OT-
JeJbEBIX 3JIGMEHTOB KOHCTPYKUHH H Bcero 6Joxka B c6epe B ppoilecce
CTPOHTENBCTBA.

2.7. Tlpu yueTe COBMECTHOrO JCHCTBHSI HATPY30K CaeLyeT COCTaB-
JSTh COYeTaHHsl U3 NOCTOSHHBIX, BPeMEHHHIX AJUTeNbHO JAeHCTBYIOLIHX
W ONHOW M3 BO3MOXKHBIX KDAaTKOBPEMEHHO AeHCTBYIOHINX Harpy3ok U
Bosaelicteuil. CoueTanusi HArPy30K M BO3AEHCTBUE JOJKHBI OBITH yC-
TAHOBJEHH B COOTBETCTBHH C (PH3HUECKOH BO3MOXKHOCTBIO OXHOBpE-
MEHHOTO HX NeHCTBUS HA coopyxeHue. [Ins pacueta 06OJOUKH HJIH OT-
JENbHBIX 3JeMeHTOB 000JOUKH M BEPXHErO CTPOeHHs HecOXOAMMO MpH-
HEMaTb HanOoJee HeOJaronpUSATHBIE COUETAHHS M NOJOXKEHHS Harpy-
30K, npuueMm Jiobasi BpeMGHHAS HArpy3Ka He JOJI2KHA BBOJAUTBHCA B CO-
uyeTaHue, €CJM OHA yayudliaeT paboTy pacCIUTHIBAEMOro 3JeMEHTd.

2.8. Hopmanbnyo u KacatrelbHVIO COCTABASIONIHE NaBNCHUSA TPYH-
Ta BHYTpPEeHHEH 3aCHINKHU Ha 000J0UKY CJAeAyeT OoupelelsdaTb Tak XkKe,
KaK AJ51 COOPYKEeHHHA CHJICCHOrO THNA C VYeTOM OcofeHHOCTel mepera-
Yu AaBJeHHs oT 6aJJacTHOTO CJ0Y ¥ BPEMEHHLIX HAarpV30K U H3MeHe-
HUS 710 BEICOTE BeJMUYUHBl OGHEeMHON MacChl BHYTpeinell 3achilmku Co-
raacuo [prnoxenuo 4.

2.9. laBnenue I'PYHTa Ha ODpUYajJbHOE COODpYiKeHle H3 000704eK
GOJBIIOro AuaMeTpa OT €ro MAcChl M PacloNOKeHHBIX Ha HeM MOCTOSH-
HbIX W BPEMEHHBIX HAarpy30K PGKOMEHIYETCsl OnpeiedsiTb HO MEeTOAY
Kyrona Ha ycaoBiyio BepTHKAAbHYIO IJOCKOCTb, KacaloMylocss 06010-
YCK C TLiJIOBOH CTOPOHBL B NpeleiaX BBICOTH 000J0YKH U HA YCJAOBHYIO
HakK/JOHHYIO fLIOCKOCTE B Npelesax HaAcTpoiiki coraacho lipmmoxce-
HHIC B,

2.10. ITaccusnoe naBJieHHe IpyHTa2 Ha 3araybJaednyio  4acTh 06O-
JOUKH DeKOMeHIyeTcsl onpemendaTh no Merony B. B. Coxkcrnoscxoro u
C. C. Nosryukeruua, yuuTBIBAIOLUIEMY KPHBOJHHEHBIT Xapaxrtep NHo-
BEPXHOCTEH CKOJBIKCHUS B NPH3ME OTIOPA, HA YCAOBHYIO BEPTHKAJb-
HVIO IIOCKOCTD, Kacaleliyiocst ofonouex, corJacHo Ilpunckenuio 5.

2.11. Beanunny u pacmpefenenue 3MIOpbl BOJHOBOTO BO3/ACHCTBUS
10 BEPTHKAJH B pacuerax OrpajUTe/NbHBIX COOpPYKEHHH CleAyeT of-
pelessaTh, KakK JJs IJIOCKOH CTEHKH, B CCOTBETCTBHH ¢ PEKOMEHIauusi-
MH 1. 2.2 ¢ Y4eTOM Iepepacnpenejedus AaBjcHHs B nuaaue. [lepepac-
npejeleHHas 3Mi0pa HOPMAJBHOrO BOJHOBOTO AaBjenMs Ha 080OJCUKY
ONPeneiisicTCsl COMMAacHO 1IpHioKeHIio 6,

2.12. PacueT 3/eMeHTOB BEPXHEro CTPOENHsi O NepPBOH (DO Hecy-
nieli cnocoOHOCTH) H BTOPOi ([0 AeopMauusiM) rpynnam npefesb-
EBIX COCTOSIUMIL CJAenyeT NPOU3BOAUTL Ha JeficTBIe CJaeVIOWHX HATrpy-
30K:

JaBieHHss I'PYHTa 3aCblIKH C VYeTOM AefiCTBIig 3KCINYyaTalHOHHBIX
BPEMEHHBIN KPaHOBBIX HArpy30K M HArpy3o0K OT cKJAaAUpyeMBIX Tpy-
308,

HArpy30K OT CYIOB (IIB&PTOBHBIX, Vilap H HaBaJ);

CHJIBI TAKECTH HAACTPONKH;

CHJBI TAXKECTH 6a/MTACTHOTO CJ0S.
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5. PACYET COOPY)XEHHUH ¥3 OS0JIOYEK BOJILUIOTO AUAMETPA
N0 HECYIMEXA CIHOCOBHOCTH

3.1. Pacyer coopyvzeHu# 113 660oa04YeK OONBIIOrO ZHaMeTpa mno He-
CyIiel CrnoCOOHGCTH CaAeAyeT BBIIOMHATL AJs obecreueHus HPOYHOCTH
KOHCTPYKI{HH O0O0JIOUKH, 37€MEHTOB BEPXHEro CTPOEHHS, OCHOBAHHA
COOPVALHHSA W YCTOHYHBOCTH COODYXEHHsT Ha HeCKaJbHbIX OCHOBAa-
HUAX, a TakxKe /i HPeAOTBPalleHHs CABUra of0Jg0UKH [0 IOACHUIBE H
€€ ONPOKUABIBALIHS.

3.2. Pacuersl IIPOYHOCTH ceueHHi 060JIOUKH, OTAENbHBIX €€ 3Je-
MCHTOB, V3J0B H COCEMHEHHH CJe1VeT BBIIOAHATb B COOTBETCTBHH C
AEHCTBYIOUIIMHI  HOPMATHBHBIMI JIOKYMEHTaMH IIO pacuyery Mo mpe-
AeAbHBIM COCTOSTHASN 2KeNe300eTOHHBIX U MeTalJIHYeCKHX KOHCTPYK-
UHIT rUFpOTEXHUYECKHX coopy:kenui. Ilpu s1oM mpunuMaior ciaenyo-
[He 2uadelns KO3(PQUIHEHTOB yC10BHHE paboThl m:

AdsT ceqeHUWIT BEPTHKAABHBEIX IKEJC300eTOHHBIX 3JeMeHTOB Hax-
CTpOlKE ¢ paboraioniell TblI0BOK rpanbio m=1,15;

And QYHIaMeHTHBIX IJIMT HaJACTPOIKH, LIAPHUPIO-OIIEPThIX Ha
060M0UKY, NpHU ACHCTBUH M3THOAIOMHX MOMEHTOB H IICIIeDEUHBIX CHJI
m=0..9;

IJ51 OCTAJBHBIX CeYyeHHH U 3aeMeHTOB m=1,0.

3.3. Ycuansg B JeMeHTAX HAJACTPOMKM BBIYUCASAIOT, Kak AJas Ha-
fepes HBIX YTOJMKOBOTO THII, B COOTBETCTBHHM C AEHCTBYIOUWIUMU BEAOM-
CTBEHHLIMY HOPMATUBHBIMH JTOKYMCHTAMH.

3.4. JIuuesble MJAKTH HAACTPOHKH CJeyeT PacCUHHTBIBATL COBMeECT-
HO ¢ KOHTp{Opcami Ha OGILIYI0 NPOYHOCTL KaK KOHCOJNbHbIE O0aJKu
TaBPOBOrO CeUEHHsi TePeMeHHOH BBICOTHI, 3alesaHHble B (PYHIaMEHT-
HYIO DJIHTY.

3.5. PyHAaMeHTHblEe NJHUTLI HAACTPOHKH cJefAyeT pPaCCUHUTHIBATH
KaK MJHTBl, YaCTHYHO OMNEPTble MO KOHTYPY, WAM Kak OalKu Ha Ha-
IPY3KH, BO3HUKAIOLiHE B CTPOUTENbHBIA U IKCIJIYATAUMOHIBIH Ile-
puonnl. I1pu aToM JOM:KHBI YUHTBIBATHCS YCJAOBHS ONUPAHHA IIUT HA
000/I04KH: IIapHUPHOE — MPH CBOOOAHOM ONHPDAaHHH H JKECTKoe —
IPU OMOHOJHUYHBAHHE (PYHIAMEHTHOHR NJKUTEL C 000JOUKOH.

3.6. Ob6oaouki caefiyer pacCuNTbHIBATbh Ha OOLIYI0 H MECTHYIO MpPou-
HOCTH B COOTBeTCTBHH ¢ VkaszaHusamu riaas CHull Ha npoektuposanue
GEeTOHHBbIX U Keae300eTOHHBIX KOHCTPYKUHH U GETOHHBIX W Xeje3obe-
TOMHBIX KOHCTPYKUMII THIPOTEeXHHUECKHX COOpyxeHH#. Pacuer obmein
IPOUHOCTH O00JNOUKH HEOOXOAUMO BBIIOJNHATh Ha HArpy3kKH, MAeHcCT-
BYIOLLHE Ha BClO 00OJIOUKY, a pacueT MECTHOH NPOYHOCTH — Ha YCH-
JIHS, TeHCTBYIOU(Me HenocpeJCTBEHHO B 3JEMEHTax HJIH B V3iaX COeIH-
HenuH.

3.7. TIpounocth 0GOJOYKH NOJMKHA TPOBEPATHCS 110 HAHGOJBLIHM
BeJHYHHAM YCHIHH, BO3HHKAIOLIMX B €€ CeUEHHsIX B pe3y/bTaTe R3aHu-
MOAEHCTBHS ¢ IPYHTOBOJI Cpeloil, BOIHAMH, BEDXHHM CTPOEHHEM H OC-
HOBaHMEM, ¥ BKJIIOUAeT CJedyIoNIHe PacyeThl:

NPOBEPKY AOCTATOUHOCTH TOJIUHHBL CTEHKH 00O0JOYKH H ILIOWMANH
apMarTypHl;
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pacuyer NMPOYHOCTH Y3JIOB COECAHHEHHI 37eMeHTOB COOpHBIX 06070~
yeK.
3.8. Crarnueckuit pacuer o6osouexk GOJBLIOrO avaMeTpa AOJMKEH
VUHTBIBATH YCJAOBUS PAGOTHI KOHCTPYKUHH B 3KCINTYaTALHOHHBIA H
CTPOUTENIbHBI MEPUOJbl, &4 TAKXKe NPH MOHTaxKe MOHOJHTHBIX H cOOp-
HBIX 000JI04eK B NPOLECcce MX IOAbeMd, TPAHCIOPTHPOBKH M  MOrpy-
JKEHHUS.

3.9. Hanpsxkennoe u nAefopMUpOBaHHOE COCTOSHHE OOOJIOYKH Xa-
pPaKTepH3yeTCsl TPEMS COCTOSTHUSIMH:

HYJIeBBIM HANPAXKEHHBIM H Ae(pOPMHPOBAHHBIM COCTOfHHEM 0060-
JIOYKH IO AeHcTBUEM OCeCHMMETPHUYHBIX HArpy3OK, He BbI3bIBAIOLIHX
MOMEHTHOTO COCTOSIHHS B IPOLOJLHOM HanparJeHHH (macca 060104-
KH, JeHCTBHe CHJIOCHOrO JaBJIeHHS M OCECHMMETPHYHAs COCTABJSAN-
mas BO3ACHCTBUI OT BepPXHEro CTPOEHHUsl 0ajsiaCcTHOTO CJ10s H BPEMEH-
HbIX Harpy3oK);

3JeMeHTapHEIM HanpsXKeHHbiM H Ae)ODMHPOBAHHLIM  COCTOSHHEM
MyCTOTEN0H Gajki KOJbLEBOrO CeucHHS], SIBJISIONIECs] OCHOBHON cHC-
TEMOH;

JOTIONIHUTEbHBIM HANpXKeHHBIM H  AeOPMHPOBAUHBIM  COCTOSI-
HHEM, OTPaKAIOMIHM CTATHYECKYIO HEONPeAenHMOCTb 0DONOUKH H Xa-
PaKTEPU3YOIIUM B COUETAHHH C IIEPBBIMH ABYMsI AeHCTBHTEJNbHYIO pa-
60Ty 060JOYKH.

3.10. Hysnesoe HanpsKeHHOe COCTOSIHME TNOJA AeHCTBHEM CHJIOCHOTO
JNaBJeHHsI XapakTepH3yeTCsl BOSHHKHOBeHHeM B O6OJIOYKe MOMepedHo-
ro HOPMaJbHOTO YCH/IUS, ONpefielsieMoro cienymoueil GopMynon:

6y Dgy
=g, (1)

rae op— rOpH30HTAJJbHOE HOpMaJIbHOE JaBJeHHE Ha KOHTYp 00607104~

KH OT BHYTpeHHell 3achllKH, onpejenasieMoe corsacHo [Ipu-
Jo:keHnio 4 Hacrosiuero Pykosoacraa.

3.11. ¥Ycuaust B nycrorenoil Ganke u ee nepeMellleHHs] PeKOMEHJLY-
eTCqd ONpeAe]sATb MeTOAaMU CONPOTHBJEHHs martepuanoB. [IpH 3ToM
NpORONbLHOE HOpMAaJbHOE YCUJHe H CABHralollee YCHJHe HOJXKHBI Of-
pelesIfiTbCA MO CleAYIOUHM GopMyaaMm:

M3
N=—5 cosf; (2)
ep
S = ,Tfe‘p sin 8, 3)

rae M; — MOMEHT BceX HODMATHBHBIX 3HAYEHUH. cuJ, JelicT-
BYIOIIHX Ha OGOJIOUKY B pacyeTHOM TOPH3OHTAJLHOM Ce-
yeHHH 2, KH-M;
E, — cyMma Bcex ropu3oHTajbHBIX CHJ, JeficTByoLX Ha 06o-
JIOYUKY B PacUETHOM TOPH3OHTAJbHOM CeueHuH 2, KH;
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R p— panuyc CpCAHHHON MOBEPXHOCTH OOGOJOYKH, M. paBHBIIL:

DBH Dy
Rep = y— (4)

f — yraosas KOSpPAHHATE TOUKH HA NOBEPXHOCTH 080J0Y-
KH, rpai.

3.12. [lononHuTtesibHOe HaNpPAKeHHOe H AedOPMHPOBAHHOE COCTON-
Hiic caenyer onpexeaath Aas 06004YcK GOABUIOTO JAHaMeIpa € COOT-
HOLIGHHEM MeKAY TOJIIHHOHE 06Cj0uxy [ H ee paamycoymM Rep B mpeje-
aax 0,01R., s<t<<0,25R., B »3tux npeaenax o6oJjouka paccMaTpH-
BAOTCA Kax TGHKOCTEHHAs NDOCTPAnCTBeHHAas crcTema, padortaronias
COEMECTHG C TPYHTOBOIT CDEJOH.

3.13. [lonosHUTe bHOE HANPAAKEHHOE U 1e(POPMHUPOBAHHOE COCTOS-
He O0GONOUKH CJACGAYET ONPEJeNsATh COrJACHO TeXHHUYECKOH [oaybes-
MOMEHTHOIl TEOPHY pacdeTa 3aMKHYTHIX [HJHHAPHYECKHX 00O0JOYEK
cpenveir aaude B. 3. Buacosa ¢ yuerom paGothl TPYHTGEOrO 3anon-
HHTEAs, MOASTHUPYEMOT0 VIPYTHUM OCHOBAHHEM C JABYMSI XapakKreph-
CTHKaMH HJAH JHCKPETHO-KOHTHHYAJbLHBIM OCIHOBaHHEM, HNOAUHHAI-
IIMMCSl THIIGTE3¢ O NPONOPHHOHAJBLHOM 3aBHCHMOCTH MeEXIY nepeme-
HMIEHHSIMIE M peakuusmy ocHoBaHusi. Mojesap ynpyroro ocHOBaHHA Xa-
PAKTePHU3YyCTCH ABVMST XapaKTePHCTHKAMHM, HOCTOSIHHBIMU 1O BCEH BbI-
core 060s04KH: MonyJeM oGiled nedopmaunn E.p 0 KO3QPHUHEHTOM
GOKOBOrO DACIIHPEHHST Wrp. AHAMUTHUECKHI Cmoco6 onpenejeHHst KO-
TIOJHHUTEABEOT0 HanpaKeHHOro W Ae(OPMHUPOBAHHOIO COCTOSIHISA 000-
JIOUKY Ha OCHOBC YKA3AaHHBIX NMOJOKeHHHI npuseldeH B Ilpunoxennu 7
HacTosiuicro PYKOBOACTBA.

3.14. Jdnaa onpejiefcHUs HANPAXKCHHOTO U NeOPMHPOBAHHOTO COC-
TOSIHES] OGOJOUKI DEeXOMEHAYeTCS II0Jb30BATbCS  ABTOMATH3UPOBAH-
HBIM pPacyeToM, peaju30BaHHbLIM ¢ momoubio nporpammel  APKO-2M,
cocrasgennofi aas DLUBM B3CM-4. Tlporpamma aBTOMaTHUeCcKH
BKJIOUaeT ONpC/eieniic HYJJeBOr0 HalPAMKCHHOIO COCTOSHHST W Hanps-
JKEHHOrO COCTOSIHHS Kak B nIycTotenoit Ganxe. Heobxonumasa wHcxox-
Had uHGopMalus K nporpamme npuseicna B [lpunoxkenne 8 Hacrosn-
mero Pykosoacrtsa. Pabouasi Koaozxa nep@okapT H TeKCT GPOrPAMMEL
B KOZax KOMaHJ XpaHATcA B OubJHOTEKe NPOrpaMM BBIYHCIHTENbHOIL
na6oparopun LIHWHCCa.

3.15. JlonoJHHTENbHOE HANPSIKEHHOC H ACHOPMHPOBAHHOS COCTOSI-
HHe 000/104eK MOJNHTOHANbHOIO CeYeHHUs, BBINOJHEHHBIX M3 COOPHBIX
TJIOCKUX TJIHT, CJAeAYCT ONPEeAeNsiTh aHAJUTHUECKH WM C HCIOJb30DBa-
Huem DBM cornacno yxkazauusim, npuseseHuniM B [Ipuaoxenuu 9 Ha-
cTosiiero PyxoBojcTRa.

3.16. [nsi opHeHTHPOBOYHBIX pacyeTOB KOHCTPYKUHH H3 000J0YeK
BOJILIIOr0 AHaMeTpa, BBIMOJHAEMBbIX [Jsi CPABHCHUSI BAPHAHTOB KOH-
CTPYKLUH, JONYCKaeTcsl OLleHHBATh HANpsKeHHOe COCTOsIHHe 080J0Y-
K MO BeJHYHHAM MAKCHMAJbHBIX 3HAUEHHH MOMEHTOB B MOOnepeu-
HOM HANpaBJeHUH H IONEPeUYHBIX HOPMAaJbHbIX YCHJHH, onpejense-
MbIx no .TabJa. |. BenuuuHbl yCHAHIA BBIYHCACHBI AJ8 ODOJOYKH, CBO-
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OOfHO Onipalouleficd Ha OCHOBAHHE, NPH CJACAVIONIHX YCJIOBUSX: Ha-
rpy3xii I KaTeropuu; MOAyJbL YOPYrocTH matepuana obosoukd E 4 ==
=310 MIlla; wmoayan ob6weil pedopmamun sanonnurens Eg., =
=40 MIla; yroa BHyTpeHHero TpeHus rpyHTa = 230° cpelHee OTHO-

D
lIeHHe paIxepoB 060N0YKH Fﬂ =0,8.

Tabanna |

[apa- OpHeHTHPOBOYHBIE 3HAUCHHS OCHOBHLIX 12DAMETPOB OBOJOUKH
VeTDE
J
H n 6 1 . 14 16 18 °0 |
| ‘ i
: 1 l |
Dus | 5 9 ; 1 13 5 17 l 19
o 015 | 020 | 025 030 | 035 045 | 060
1' | J |
“ ‘ \
M3 34 60 L 110 190 . 280 [ 500 i 1000
xH- M | j | ;
7, xH J00 360 500 700 ’ 900 J 1300 ’ 1950
| J

3,17, IlpoYHOCTb OCHOBAHMA AOMKIA OHNPElEeNATHCA B COOTBETCT-
Buil ¢ Tpe6opanuamMu CHuIl na npoekTHpoBaHHe OCHOBAHHIl 3AaHHH H
coopyaccHuii. Beauunmiia MaxkCHMaabHOrO KPacBoro  HalpsKeHH:
(Tmax) O KoOHTAKTYy OGOJOUKH M € 3aNONHEHHS C OCHOBaHHEM HOJIK-
Ha YAOBJETBOPATh YCAOBHIO

Gmnax <% R: HJaHu R:‘{p ’ (5)

rae Ry — HOPMaTHBHOE AABJEHHe Ha KaMEHHYIO [10CTeJb, HasHadae-
MOe B 3@BHCHMOCTH OT MapPOUYHOf HPOYHOCTH KaMHS C yde-
TOM ero pojoHnacoiiennocty, kH/m?, no CHull na npoexk-
THpPOBaHHe OCHOBAHHUIT 3[aHKE U COOPYASHUH;

Rfp— HOPMATHBHOC JaBleHWe HA IPyHT ocnosanus, xH/wM?, npu-
HUMaeMoOe 110 pe3yAbTaTaM  HHIKEHEPHO-TeOJOTHUECKHX
uspicKanui Han no aauumM CHull ma npoekrupopanue oc-
HOBaHHH 31aHHI H COOPYXKEHHI.

Ipu s10M HEOOGXOAHMMO, YTOOH PaBHOAEHCTBYIOIAS  HOPMATHBHLIX
HAarpy30K He BBIXOJAWJIA H3 s1/ipa CeyeHHs O0O0JOYKH, YTO OnpelenseTcs
VCIOBHEM

max T Smin o q (6)

Smax + Imin
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3.18. HopmasibHbie KpaeBble HANPSIKEHUST Omax H O min LA OCHO-
BaHHA 0GOJOUKH LOJKHBI ONPEAENsThCA O hopmyae
; 4 (PAD, + 8M7) )
OSmax =™ — a2 3
min TID:
a JJs OCHOBAHHs KaMeHHOH MOCTeNM ¢ YUeTCM Ilepeladll Harpvsok
IOCTEJbI0 TIOJ VIoM 45° — 1o dopmyae

P AR s
e (8)

x'jmaxz
min
rie D, —HapyxHblil JHaMeTp 000I0UKH, M,

P* — HOpMATHBHAST BePTHKAJbHAS CUJAa, paBHAA CyMie HOp-
MATIHBHBIX 3HAYEHHH BCEX BEPTHKAJbHBIX CHI, Mepealo-
L{HXCsl OT 00OJM0UKH K OcHoBaHuo, kH;

M"® — HOpMATHBHBIII MOMEHT, PaBHBIY CyMMe MOMEHTOB HOP-
MATHBHBIX BePTHKAJbHBIX M FOPH3OHTAJbHBIX CHJ OTHO-
CHTEJBHO IEHTpPa MJAOIIAfM CeueHHs MNOJAOWIBHEL 06OJNO0Y-
KH, KH-M;

AP — HOpMATHBHOE 3HAYCHHUE CHJIbl TAXKECTH YdaCTH KaMeHHOH
1I0CTe M, HAaXOAsulelicss B npefenax miomann F/, xkH;

F’ — nnomanap pabouell 30HBl OCHOBAHHS KAMEHHOH IIOCTENH
o4 CIHOH 060J0uYKOH, M2;

W’ — MomeHT conmpoTHBJEeHHsST paGodyell 30HBI OCHOBAHUS Ka-
MEHIIOII IIOCTeIH MO OXHON 060M0uKOH, M3,

3.19. HopmaTuBHOe 3HAUEHHE CHJBI TSXKECTH KaMeHHO! HOCTeql
AP® BprunCaASAIOT 110 hopMmyJie

AP =W (Dt 4FY), (9)

e y, — IJOTHOCTH MaTepHaJja IOoCTesH, T/MS.

3.20. 3HaueHHs reOMCTPHYECKHX XapaKTepUCTHK paboucit 30HBI OC-
HOBAHHSI KAMEHHOMH ITOCTENH ONPEAeAT N0 GopMyaam:

’ (Dy 428, i
F =____i_—j (= + sinay — ag); (10)
‘W/z_(_'oﬂ__:};@%)__(ﬁ—}—Sinao—‘aﬂ_*—%Sin O'O' Sinz%)’ (11)

rae h, — TOJIIHHA KaMCHHOH IIOCTeJIH, M;
0o — YIOoJ1 BUAHMMOCTH KDHBOJHHEHHO# uyacTu paboueil 20HBI Ka-
MEHHOH MOCTCAH, PaBHLIM:

L
o, == 2arc sin Voian (12)
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3.21. Tlpu ycranoske xene306eTOHHBIX 000J0YeK Ha CKaAbHOE OC-
iopaHke Ge3 mocTeNn HeoOX0AHMO IPOBEPSITh MPOYHOCTb CEUEHHS I10-
ACLIBLI 000M0UKH H3 YC/IOBLS

ct‘-snax < mRnp ’ (13)

rie R, — pacueTHOe CONPOTHBJeHHe OecToHa cxatHio KH/M2 npu-
numMaeMmoe no CHull Ha npoextnpoBanue GETOHHBLIX H
#eac306eTOHHBIX KOHCTPYKUHH — FHAPOTEXHHIECKIX  CO-
OPYIKEHKH;

m -— Ko3(pbuUMeHT YvcaoBHHM  paboThl, npuHHMMaeMblil pas-
BbiM 1]

B« — MaKCHMAaJbHOe HANPSUKCHHE B COYCHHH MOMOWBS 060-
aouxu, kH/M2, onpenensiemoe 110 Gopaye

4pu n 10M¥
2 2 3 3
x{D:—D}) D)—D

BH BH

o

(14)

Omax =

3.22. PacueT KOHCTPYKUHH ¥3 06oq0uexk OCJbINOrO JHaMeTpa Ha
CIBUT H ONIPOKUABIBAHHE HEOGXOAWMO IIPOM3BOAMTH MO CJELVIOUIUM
cxeMam:

O cXeMe IWIOCKOTO CHABHMra IJIf BCerO COOPYIKEHHs (MO HOCTEdH
JI BMECT@ C [ICCTCAbIC AJS COOpyKeHHH THna A U IO IPYHTY OCHOBa-
HHA Ul COOPYXKeHHH Tuna b u ass oTnenbHBIX ero yacrei);

OTIPOKHUALIBAHHE BOKPYT OCH, KacaTeJbHOH K 060J0YKaM Ha YpOB-
He TONOIIBEI (A COOPYXEHHH Ha KAaMEHHOH IOCTeJIH H CKaJbHOM
OCHOBaHHH).

3.23. Hecymyo cnoco6HOCTL OCHOBAHHE, CJAOMKEHHBIX HECKaJlb-
HBIMH TDYHTaMH, CJelyeT ONpeledATb B COOTBETCTBHU ¢ TpeOOBa-
uuamy raasel CHull Ha npoektupoBanue OCHOBaHHHE THMApUTEXHWUYe-
CKHX COODYZKEHH IO CAEAVIOLINM CXeMaM:

IO CXeMe CMEeUIaHHOTO C/IBUTA;

0 cXeMe ryOHHHOTO CABHTA.

Pacuer Hecymell cnoCOGHOCTH COOPYKEHHH MO CXeMe IVIyOHHHOIO
CABHra PEKOMeHYyeTCst IIPOH3BOJAUTb IO METOAY KPYIIOUMIHHEpHYe-
CKOH MOBEPXHOCTH CKoAbxKeHHs u no Merony BHUMMIa. Tlpu manu-
unM (PUKCHPOBAHHOH MOBEPXHOCTH BO3IMOMKHOIO CJABHra pacuer Hecy-
ey CMeCOGHOCTH IO cXeMe IJIyGMHHOTO CIBUrAa DPEKOMEHJYeTCs Tpo-
H3BOIUTb 1O METOMY JIOMaHBbIX I[IOBEPXHOCTE{l CKOJbZKEHHST (METOLY
TOPU30HTaNBHHIX CHil). Pacuer Hecyliell CcrnocofHOCTH NIpHYaJbHBIX
COOPY>XeHH# IO cXeMe IIYOHHHOTO CABHTa JONYCKAETCST INPOBOAHTH
rpadoaHaNINTHYECKHMH METONAMH C YYeTOM pa3pHIBOB KOHTYPAa M Ha-
TPY3KH.

3.24, Pacuer Hecymie#i CIOCOOHOCTH COOPYXKEHHII H3 cO6oJoueK
60JbIIOND AHaMeTpa ciaelyeT NPCHU3BOANTL C NPHMEHEHHEM COOTBET-
CTBYIOIIUX KO3(P(HULHEHTOB HamexkHocTn K,, coueTaHuss Harpysoxk #,
i ycaoeuil paGoTHl /77, HasHauyaeMbIX B COOTBRTCTBHH C TPeGOBaHHMS-
vu rnas CHull Ha npoekTHpoBaHHe PEYHBIX TIHIPOTEXHHUYECKHX CO-
Opy:KeHHuII § OCHOBAHHH I'HIPOTeXHHYECCKHX COODYIKEHUH.
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3.25. Hecyuiyto cnoco6HOCTb COOPY:KeHHH U3 060J09eK  GOJAbIIO-
ro auameTrpa THHA A NPH IVIOCKOM CABHIC NO KOHTAKTy OBOJOYKH C
KaMEeHHOH NOCTeJbIO CJie/lyeT HPOBepsiTh N0 GopMye

. mK
nenk < =P, (15)
H
rue n - K03()QHEHEHT NMePerpyskd K CABHTAIOIHM H3rpy3Kad;

fle — KO3(pHIHEHT couCTaHus HATpy30K;

m — KO3(Q(PHUIUEHT yCJa0BUH paboThl;

K — xosdduuuerT 6e30macHOCTH 0[O MaTepHajaM H TpyH-
TaMm;

K, — K03 ¢$uINeHT HALEXKHOCTH, Ha3HAuaeMbil B 3aBHCHMO-
CTH OT KJacca COOpYIKeHHd,

E — cymMma caBHrammux ropH3oHTanbHblx cua, kH, neiicr-
BYIOUINX Ha OAHY OOOJOUKY, IPHHHMAaeMas B COOTBET-
CTBUH Cc pexoMenpauusmMu IIpunoxenus 10 Hacrosiuiero
Pyxosoxacrga;

P — cymma BepTukanbHbIx cuJj, KH, nelicTByIOIUHX Ha KaMeH-
HYI0 HOCT&Jb B INIOCKOCTH HOJOWBHI O0OJOYKH B Ipele-
Jax ee KOHTypa, oOIpelenseMas [0 pPeKOMEHHALHSM
IIpunoxenus 10 HacTostero PyroBoacTRa;

[ — ko3 dunueHT Tperus noaomBbl 060JOUKH MO MOBEPXHO-
CTH CIBUra, NpUHHMaeMbli pasubiM: 0,5 Ans cABura no
KaMeHHOH mocresy; ig ¢ IJis CABHTa 1O IIOBEPXHOCTH
OCHOBaHUA.

3.26. Hecymyio cnocoGHOCTL COOpY:KeHHH 3 000J04eK GONbIIOro
JHaMeTpa NPH MJIOCKOM CIBHIE IO KOHTAaKTy OOOJNIOYKH ¢ TPYHTOM OC-
HOBaHHS CJeLyeT IPOBEPATh HO popMyae

nenE < ’;5 (Pf - EY + cF), (16)
rie E?— ropusonrasbpHasi  COCTABJSIONlas NACCHBHOTO  JaBJCHHS
rpyHta ocHopanusi, KH, BbluHcasieMass B COOTBETCTBHH C
yka3anusamu [lpuioxennus 8 Hacroslero PyKOBOACTRA;
F.— naomwanp yuacTka, 1o KOTOPOMY IIPOHCXOJHT CHABHT, M2,
¢ — yZeJbHOe CLellieHHe rpyHTa ocHoBaHua, Mlla.

3.27. Hecymyio crnocoGHOCTb COOpPYKEHHH H3 000J0YeK OONbIIOro
AHaMeTpa NPH ILUIOCKCM CLEBHIe BMecCTe ¢ KaMEHHOH IOCTeNbIo CaelyeT
IPOBEPATb AHAJOTHYHO CJIyYasiM H3JI0XKeHHHIM B ni. 3.25 m 3.26, co-
raacHo pekomeHpanusam llpunoxenus 10 nactoamero Pykosoacrsa.

3.28. Ilpu ropH3oHTaJNbHOM uYjieHeHWH OOOJOYKH Ha KOJbLIA M CBO-
6oAHON HX YCTAHOBKe NPH IJOCKOH NMOBEPXHOCTH CThIKA pacyeT BEpX-
HEro KoJblla Ha CABHTI HeOGXOMHMO IIPOU3BOJAMTL IO caelyloliled ¢op-
MyJae:

nnky < :'(—%( Py [, (17)
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rae E,— cyMMa CABHMralollUX FOPH3OHTAJbHBIX CIJI, ACHCTBYIOLIMX Ha
BepxHee Kosbllo, KH, ompelessieMass B COOTBRTCTBHH C pe-
woMeHanunamu 1. 11.10.1;
P,— CyMMa BepPTHKAJbHBIX CHJ, AEHCTBYIOLIHX Ha MJOCKOCTH TO-
puzoHTasbHoro usenenus, kH, onpeneasiemas B cooTBeT-
cTBIH ¢ pekomMenaanasiMy n. [1.10.2.
fs.2 — KO3 (MHUIHEHT TPEHNs BHYTPeHHell 3acbllkl, paBHBH g ¢.

3.29. Pacyer Ha cABHr cOOpHON KaACTPOHKH ©pH CBOOOJHOM ee
onupanun Ha 000JOYKY PEKOMEHIyercs NpPOH3BOAHTL N0 Caefyioulel
dopmyJe:

mK
nanH <Pﬂf6k_ﬁ“, (18)
H

rie E,— CyMMa CABHTAIOHIHX TOPU3OHTANbHBIX CHJA, AEHCTBYIOILHX
Ha HajacTpoHKy, kH;
fs — KO3 dunuent tTpenusi 6eToHa 10 GeTOHY, NpUHUMAaeMBblii NPH
CABHTe B COCTOSIHHUH ecTeCTBeHHOM saaxuoctu 0,6, a mpu
casure nojx souon 0,5.

3.30. Tlpu ycranoske 060/0oueK GONBILOrO AHAMETPa Ha KaMEHHYIO
HOCTeNb MM CKajlbHOe OCHOBaHHe PEKOMeHAYyeTCs NPOU3BOAHThR MPO-
BEPKY Ha ONPOKWJBIBAHHC C HeJbi0 NPENOTBPAIUEHHs] BBICKAIb3blBa-
HHA BHYTPEHHEH 3aChIKH N0 clefyolei dopmyie:

nenMony < ﬁK’f M, (19)

raie Mg,p — MOMEHT OT ICPH3OHTAJBHBIX CHJ, AEHCTBYIOMUX Ha 000-
J0uKy KH-M, BBI3HIBAIOHIMX ONPOKHIBIBAHHE COOPYXKe-
HUA OTHOCHTEJIBHO OCH, KacCaTelhHOH K mojolupe 0060J0-
YK,
M, — moment cun kH- M, yrepXKupaomux 060J04Ky OT OMpo-
KHAbIBaHHA, onpefeasemblit coraacHo m. I1.10.6.

3.31. Pacuer wuecylefi CIOCOGHOCTH COOPYKCHHH H3 000704YeK
6OABLIOre AHaMeTpa MO cXeMe IVIyOMHHOrO CcIBHTa pPeKOMEHLYeTCs
NPOHU3BOAHTH T[O METOAY  KPYIJIOUHIMHAPUYECKOI [MOBEPXHOCTH
CKOJNbLXKEHHA N0 PopMmye

YL MK N\ apx
nen X M =5 2 My, (20)
Ky
rie SME, — cyMMa MOMEHTOB CHJI, BHI3bIBAIOLIHX CABHI COOPYIKe-

HUSI OTHOCHTENbHO BBIODAHHOTO  leHTPa  KPHBOH
croabxennsa, kKH-Mm, onpenensiemas nmo m. I1.11.3;
SMy — CyMMa MOMEHTOB CHJI, YAEDKHBAIOLHX COOPYKEHHe
OT CJIBHra OTHOCHTEJbHO BHIODAHHOrO NEHTpa KPHBOMH
cxoabkenud, kH -, onpenensiemas no n. I1.11.3.
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3.32. Tipn Hajuguu B OCHOBaHHH (HKCHPOBAHHOH NOBEPXHOCTH
BO3MOXiHCGIO CIZBITA pacyeT Hecyllell cnmocOBHOCTH  COOPY:KeHHIT H3
060704¢K BGOJLUICTO 1llaMeTpa PeKOMEHAYCTCS NPOH3BOAHTL HO Me-
TOAY IOMaHOfl FCBCPXHOCTH CKOJbLXKEHHST (METO/M TOPH30HTAJbHBIX
cun Bepepa—Macaosa):

nanHi=%2Ti, 1)

rie SH;— cyMMa CABUTAIOMWUX MOPH3OHTANBHBIX CHJ OTAEJbHBIX §J10-
ros, kH, onpeaensiemast o n. I1.11.6;
XT;—cyMMa yICPKHBAIOL{HX TOPH3OHTAJBHBIX CHJA OTIeAbHBIX
6.10x08B, KH, onpenensiemas no n. 11.11.6.

3.33. Pacuer HecylleH CIOCOGHCCTH COOPYKEHHH 13 06oJouex
00sbLUICTO  [laMeTpa MO cxemMe T[JIYOHHHOTO CABHTa 1O Metolay
BHUUTa pexovenayercs NpOU3BOANTE N0 dopmyne

>

m
Nefl © = k—‘ Tnp,p Py (22)
H
rine 1 — KacaTeJ/ibHble HANIpAXKEHA, neperiasaeMble OCHOBAHHIO

coopyxenuem, MITa;

Tpp:p — HPeJenbHble paspyllapompe 3HAYEHHsi KacaTeJbHbIX Ha-
npsxenui, MIIa, onpegensiemble corsacuo Ilpuaoxe-
Hito 11 nacrosiuzero PykoBoacrsa.

4. PACYET COOPY)XEHHH U3 OBOJIOYEK
BOALUIOTO AUAMETPA 1O AEROPMAUMNAM

4.1. Pacuer coopyzxeHni n3 060J04eK GOJBIIOTO AHaMeTpa Mo Je-
popManiaM CIedyeT BBIBOJHATE 1451 00eciieyeHHs YCJIOBHI HOPMAa/ib-
Hoii aKCUAVaTaluy.

4.2. Pacyer OCHOBaHII COODYXKeHHH M3 000/104eK GOJbUIOrO JHA-
MeTpa HeOOXOAHMO NPOU3BOIUTL C 1ieJbi0 OTPAHHYEHHS] HedopMalHil
COOPYXKEHHST B YCJOBHAX HOPMAaJbHOHM 3KCHJyaTalldd, HCXOAA H3 cle-
AVIOHUX 3aBUCHMOCTEH:

A< By (23)
A< Ar.np \ (24}
0 < oy, (25)
rae A — Be/IHUHHA pPABHOMEPHOIl BePTHKAJbHOI COB-

MECTHOH JedopMaiiii OCHOBAHHA H COOpY-
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JKEHHl TIOA JefCcTBHEM 3aJaHHBIX Harpy-
30K, M;

A, — BeqH4HHA TOPH3OHTANbHOIO CMeUIEHHA Bep-
Xa COOPY)KeHHs] NOA  AeficTBHEM 3afaHHBIX
HarpysoK, M;

® — KPeH COODPYIKeHHs B IIONEPEYHOM HanpabJe-
HHH, pai;
apr Arnp, ©yp — IPEREIBHBIC BeJHYHHBl 0Cal0K, FOPHIOHTab-
HBIX CMeleHHI H KPeHOB, yCTaHaBJHBaeMble
NPOeKTOM COOPYKEHHH, NpH KOTOPHIX He Ha-
PYLIAKTCA HOPMaJibHbBIE YCJIOBHS 3KCmJvaTa-
UHH.

A

4.3. Ilpu onpeneneHui npefesabHblX BeJIHUHH 0CaJOK, TOPH30H-
TaJbHBEIX CMELIEHHH H KPeHOB HeOOXOAHMO YUHTEIBATE:

JONYCTHMYIO Pa3HOCTb OCaJOK If FODH3CHTA/IbHBIX CMeELieHHil KOH-
CTPYKLUHIT VIJIOTHEHHUIl CTBIKOB MexKAy 000J0YKaMH 1O VCJAOBHAM HX
HOpMaJibROH paboThl;

JONYCTHMYIO Pa3HOCTh OCAZOK MExAy COCeIHHMH OJOJOYKaMH IO
VCJAOBHAM HX HOpPMaJbHOH paboTsl;

ponycxkaembie aedopmandy nyTeil 4Jsi Neperpy3ouHoro oGOpyHo-
BAHHS, YCTAHABJIHBAEMOIO Ha COOPYKEHHH.

4.4, HeobxoauMo pasnuuaTh Ae@OpMalHH COOPYZXKeHHsI B CTPOH-
TeJIbHBIl IMepHox 1 fAedopMauuil B IKCIIYATAUUOHHBIH NEPHOA.
CpaBHenue ¢ npefleIbHBIMH  AeOpPMaUHUsIMH  CJeRyeT I[POH3BOLHTD
TOJALKO JJ1f AedopMauuil, BOSHHKAIOWHUX B IKCIYaTalHOHHBIH mepH-
o1. Jlehopmanun, BO3HHKAIOWHE B CTPOUTENBHBIH NEPHOM, HOMKHBI
onpeneaaTbca AJs OLEHKH BO3MOXKHOCTH HX HeHTpaJH3aluuu NpH YCT-
POHCTBE KOHCTPYKUHH BEeDXHEro CTPOEHHS.

4.5. Onpeneaenne gedopMmaiiii COOPY:KeHHS cCjaedyeT MPOU3BO-
IUTb Ha NEHCTBME HOPMATHBHBIX Harpysox corsacuo [Ipusioxkesnio 12
Hacrosiero PykoBoncTea.

4.6. B cayuae mpeBblLieHHs NpelesbHbIX 3HadeHHH aedopmauuii
COOpYKeHHH peKOMeHAYeTCd MPOH3BOAHTL OPEABAPHTEJBHO Orpys-
Ky HpHYaja Mepef MOHTaxKOM OOODYNOBaHUSI HJM (IO COMIACOBAHHIO
C opraHasauHei, axcmayarupyioueit o60pysoBaHue, I OpPraHaMH Hal-
30pa) AOJKHA NPelyCMaTpHBATLCS BO3MOKHOCTb OCYLIECTBJICHHS PHX-
TOBKH OGOPYAOBAHHS B Npoilecce IKCILTYATalUH.

4.7. Pacuyer KOHCTPYKuuil u3 o60j0dek O6OAbUWIOr0 pAHamMeTpa Ha
TPEIHHOCTPOAKOCTh MM PaCKPHITHE TPELIMH IIPOM3BOAMUTCA C HEJbIO
HegonylieHuss o6pa3oBaHusl WM OFPAHHYEHHS PACKPBITHS TPEIUIHH B
Kesie306eTOHHBIX CEUEeHHSIX B COOTBETCTBHI ¢ TpeGoBaHUAMH TalbJj. 2.

4.8. Pacuer XOHCTPYKUHIT H3 060J04YeK GOJbLIOrO JAuaMeTpa Ha
TPEIIHHOCTOMKOCTh HJIM DPACKPbITHe TPELIHH CJeLyeT BLIIOJIHATH Ha
JeficTBMe HODMATHBHBIX HAarpysok B COOTBETCTBHM ¢ TpeGOBaHHSIMH
riaBui CHull Ha npoextupoBaHue GETOHHBIX M JKeJA€300eTOUHEIX KOH-
CTPVKUMH I'HAPOTEXHHUECKHX COOPYIKEeHHIL
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Ta6numa 2

HaunMenoBanue
3JCMCHTOB H CeueHHIl

IIpexenbHas iH-
pHHA PaCKPLITHA
TPEHIMH OPH J10-

TpeGoBaHnsi 110 HeJONYIHEHHIO
006pa3oBaHuA TPELHH fIpH apMarype

Soit apmarype, MM| HeHanpuKCHHON HaNpAKEHHOM
Tsu10Bble 30HB 060- | [0 0,2 He npenvssas- |He npeLLABIs-
Jd0UEK foTCAa 0TCA
Jlnuessle 3cHst Mo- | Jo 0,1 TpegbsBasiores | SIBaKeTCA OCHOB-

HOJHTHRIX M COOpHBIX
050J04€K, NPONETHBIE
i KCHCOJIbble — ceye-
HHS 3JeMeHTOB Hal-
CTPOHKH

dPH HaNH4Yi¥ BeCh-
Ma TAXKEJIBX Jefo-
BBIX YCJAOBHI MM
arpeccHBHOI BOIBI

———— e

HBIM
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TPHITQ)XENHE | (pexomeiigyemoc)

CXEMbB!I KOHCTPYKILUH U3 OBOJIOYEK BOJIBIIOTO NHAMETPA

Tun A

Puc. 1. TlpnuansHnie coopyxxeHuss u3 o6oqo-
yek GOMLILOTO AHaMeTpa:
I — BepxHee cTpoeHue; 2 — 080J0UKa; 8§ —
KOUTpOUALTP; 4 — KaMeHHas NMOoCTe/b

Turn A

Puc, 2. Orpaguresnsible COOpPYXeHHs U3 060J0-
YyeK GONBLUIOrO AuaMeTpa:
I/ — MOHOJHTHOE BepxHee CTPOEHHE C BOJHOOT-
OoliHOlN creHKol; 2 — o6oJoukKa; 3 ~— KOHTP-
GuabTp; 4 — KaMeHHas nocTeb
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IIPHJ/IOJKEHHE 2
(pexoMeHaYEMGE)

O6nacTh npuMeHeHUs KOHCTPYKUHI K3 060M0uex 6oaplOro AHaMerpa
B 3aBHCHMOCTH OT BHJA IPYHTOB OCHOBAHHSA

{

Bia rpyHTa OCHOBaHUS . Tny6una y cOOpyXenus, M
A. Cxkaabume Bes orpanuuenuii
B. Kpyn#ooGaoMounpe
Basayunble Ho 30,0
Faneunnkoswle o 28,0
pasuiiiue Jo 25,0
B. Ilecuagwe
[Tecok rpapeucTHii o 22,6
Ilecoxk KpymHbifi IAOTHBL Ho 20,0
TTecok KpymumIil cpeAnell MAOTHOCTH Mo 16,5
TTecok cpeaHel KPYMHOCTH NANTHBI Ho 16,6
[lecok cpeaHeil KPYIHOCTH H Cpejneli HIQTHOCTH Ho 11,5
[Tecok MeJKHH naoTHHil Ho 13,0
I TaureHCTHE -
Cynecu TBepjbie Ho 97
Cynecn niacTHIHbIE Ho 6,5
Cyrauak TyronaacTHYHbIe Ho 130
CyTIMHKA MATKOMIaCTHYHble Ho 9,75
CaHHsl TYroniacTHYHbE Ho 23.0
[HHB MATKOIIACTHYHNE Ao 156




[IPHITOKEHHE 3 (pekomeuavemoe)

OCHOBHBIE TPEBOBAHHSA K KOHCTPYHPOBAHMHIO

[1.3.1. Boi6Op KOHCTPYKTHUBHOTO pelleHHsI 060J0UeK GOJBIIOTO AHaMmeTpa  AOJi-
KCH IPOH3BOAMUTECS HAa OCHOBE CONOCTABJECHHH TEeXHHKO-IKOHOMHUECKMX MOKasare-
Jeil BApHAHTOB, YUHTHBAKOWIHNX TPe§OBAHHUA CTPOHUTENBCTBA H 3SKCINIyaTAUHH 0GOJIO-
YyeK B A@HHBIX TEOJOTHUECKHX H THAPOJIOTMYECKHX YcJAOBHAX. JIOMKHEL NPHMEHSTLCS
TaxKHe KOHCTPYKTHBHbIe pelueHHst 060/04eK, NPH KOTOPBIX 00eCneuHBalOT(A Heo6Xxo-
AMMasi NPOYHOCTb, YCTOHUMBOCTh M HPOCTPAHCTBEHHAs HEH3MEHSCMOCTh 060JIONeK Ha
BCEX 3TaNaX CTPOUTEILCTBA U YCJOBHI 3KCIIYaTALHH.

[1.3.2. OGoJIcYUKH JOJXKHBH TPOEKTHPOBATHCHA C OUepTalHeM B MuaaHe B (opMme
KPyra Ma¥ BIHCAHHOTO B HEro MHOTOyrojbHuka. Pasmeppt ofojoyek ACHIKHB npu-
HIIMATBCS 110 HAPYKHLIM rabapHraM B mpejenaX BeJWYHH, YKa3aHHBHIX B Tabua. 3.

TaGauuma 3

. o | Hapyxuslii nuamer ‘_ TominuHa CTeHKH

Bricora coopyxenns, u 1 pgéonoqlm, M P : 060A0UKH, M
6.0 40— 5,5 0,2 —0,3
8,0 55— 7,5 02 —0,3
10,0 7,0— 9,0 0,2 —0,3
12,0 8.5—110 0,2 —0,3
14,0 10,0—125 0,2 —0,35
16,0 11.0—145 0,2 —0,4
18,0 12,5—16,0 0.25—0,5
20,0 14,0—180 0,25—0,65

11.3.3. MHHHMA.IbHASL TOJINKHA CTCHOK Kesge30GeToHRrON 060/CUKH B nueasx obec-
IeYeHHs] €€ JOJrOBCHHOCTH B MOPCKHX YCJOBHAX A0/KH2 ObTh He Menee 0,2 M s
NPHYANLHEIX coopyskenuit 1 0,3 M VIS OTPaIKTEIbHBIX COOPYZAKEHHIT.

[1.3.4. B 30He NCpeMEHHOrO YPOBHS BOAB PACUETHYIO TOJUIMHY OOOJOYKH PCKO-
MEHAYETCH YBeJHYHBATH C BHYTDCHHEl CTOPOHBI B 33BHUCHMOCTH OT YCJOBHH 9KCIIya-
TAHH M KJAHMAaTHUECKHX YCJIOBHI Ha BequduuuHy 5—10 cM IO Beemy mepuMeTpy 06o-
JOYKH AJS OTPAANITENbHLIX COOpYXeHUuil M CO CTOPOHBl aKBATOPHH AAs NPHYAJILHBIX
COOpPYKEHHH,

I1.35. Mpn HaAHYHH HHTCHCHRHOrO HCTHPAFOIIEr0 BO3JAEHCTBIIT  HAMOCOB PCKO-
MCHAYCTCA YBeNHUNBATbL PACUETHYIO TOJILIMHY CTEHKH C HapYXHOI CTOPOHB HHXK-
Hefl 4acTH 060J0uKi Ha BeanukHy 0—10 CM B 32BHCHMOCTH OT THIPOJOTIYECKOro
peXHMa AHAa 1O BCeMy MepHMeTPy I1s 1IPHYaJbHLIX coopyweHuil. BuicoTa yToaineH-
HONI ¥acTH 0O0OJOUKH J0MKHA NEPEeKPHBATh 30HY JAelicTBHA ANHAMHYECKH akTHBHOIO
CJI051 HaHOCOB.

11.3.6. Try6uny satoxenid NOLOWBH ©0fOJQUKH B NPHYAABNBIX  COOPYHCHHAX
IIDH YCTAHOBKE €€ HeNCCPeJACTREHHO Ha I'PYHT PCKOMeHIYercst Ha3HauaTh B npeje-
nax 0,15—0,30 rayGuuul y UpHYaNa B 3aBHCHMOCTH OT IVIOTHOCTH IPYHTOB B OCHO-
BaHiIH, HArpysox, IefiCTBYIOIUIX HA OCHOBAHHE, H BO3MOXHOTO DasMEiBa jaHa Hepej
coopyxenHeM. MuiuMaabHylo NIyGHHY 3aJ0KeHUs TOJO0MBH  OGIJIOYKH  CJAefyer
NpHHHMATb He MeHee 1,6 M Ajg IIOTHLIX IVIHHHCTHX OCHOBAHUl H  HC vekee 2.0 M
Jd1 eCYaHblX OCHGBaHIU,

I1.3.7. TIpH mpoekTHPORaHHH KeJae300eTOHEEIN ofosouek  GoJbHmIOT0  IZilaMmerpa
JOMYCKAETCH WIGHEHHE MX B BEPTHKAJIbHOM M TODPH3OHTAJLHOM HANPARICHHAX Ha
cOOpHDbIE JEMEHTE. DjaeMeHTaMi BEPTHKAJIRHOIO UJEHEHHA ABJAAOTCS IJIOCKHE ma-
HeMH A9 000JI04el MOMITOHAJbHOTO CCUCHHS 1 CKOPJYIH A0S NHANHADHYeCKHX 060-
J0oueK. DJIeMEHTaMH TOPH3OHTAJIBHOTO UJICHEHNs SABJASIOTCA LILIHHAPHUECKIIE KOJbLA.
He 1onyckaeTcss ropusoHTaJbHOe WICHCHHS HA TPH3MaTHUECKHe KoJblla 00C/04eK
HOJHTOHAMLHOTO CoYeHid.

2*
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ITPHJOKEHHE 3 (npoaonxene)

[1.3.8. Hanpassenne uieHeHHst OGOJOUKH 3aBHCHT OT IPHHSTOrO cnocoBa H3ro-
TOBJIeHHSI, COODKH H BO3BeZEHHS KOHCTPYKLHH. IlpH H3roTOBJEHHH 060JOYKYM HA MO-
JIMTOHC ¢ NocJelyiolleli TPaHCIIOPTHMPOBKON M yCTaHOBKOIl ee eXHHHIM GJIOKOM peKo-
MEHIyeTCsl NPHMEHSITh BEPTHKAJbHOE YjeHeHHe 0OOJNOYKY Ha 3JeMeHTH. B 3Tom cay-
yac oTAc/IbHbIE CKOPJYNB HJH [JOCKHE NaHeJNH AONYCKaeTCs H3rOTaBJAMBATH Ra CIie-
LUHMadbHBIX CTeHAaX uIH 3aBojax JKBK c mocnenyiomeft c60pkofi H  OMOHOJHUMBA-
HieM HX Ha IOoJHroue.

[Ipu HexocTaTOUHOH IpPy30TMOALEMHOCTH KPAaHOBOIO OGOPYHOBAHHS jAJs Tpamc-
NOPTHPOBKH M YCTAHOBKH OGOJIOYKH €QHHBIM OJOKOM DPEKOMEHAYeTcsl NPHMEeHAThL ro-
pH3oHTasbHOE wieHeHHe 060JOYKYM Ha KOJblla ¢ BO3BeJeHHEM KOHCTPYKIMH NOITAIHO.

11.3.9. KosquuecTso H HIHPHHA NaHes el HJIH CKOPJYH, a TaKkKe KOJMIECTBO H BHI-
COTa KOJICL[ OTpejAensioTCs B 3aBHCHMOCTH OT BBICOTHl COOPYXKEHHs H auamerpa oGo-
JIOYKM M3 YCJAOBHSA MAaKCUMaJbHOIO YKPYIHEHHS] COODHBIX 3/IEMEHTOB, NOL.YCKaeMoro
Croco6amMyd H3rOTOBJIEHHKS, TPAHCNOPTHPOBAHHS M MOHTaxa. [ abGapHTHbE pa3Mepn
¥ apMipoBaHHe 3JeMeHTOB JOJKHH COOTBETCTBOBATH YCJOBHSIM 3KCIVIYATALUHMH H
MoHTaxa 0600uKH. IIponoasHYI0 apMaTypy AONYCKaeTCst YCTaHABAHBATH KOHCTPYK-
THBHO. UHCJO THNOpa3MepOB TaHekedl, CKOPAYI H KOJel JoJXHO OBTh COKpauieHo
JO MHHHMAaJBbHOTO KOJHYecTBa. KOJHUECTBO 3/1eMEHTOB IPH BePTHKAJLHOM YJEHEHHH
He JOMKHO OHThL MeHee 12 1A MIOCKHX maHenell u MeHee 6 1J1st CKOPJYIL.

I1.3.10. I[TogpeMHuble METAH IS OTHENbHHIX 3JeMEHTOB OOGOJOYKH JOJIKHEL BHI-
MOJIHATLCA B BHAE CHelMaJbHBIX 3aKJaAHBIX fAeTaJjell ¢ apMaTypPHLIMH BBIIYCKaM# B
TENO 3JeMeHTa, KOMUUeCTBO HX AO/KHO OBITh HE MEHee NBYX AJS IJIOCKMX TaHe-
Jefi ¥ CKOPJAYI IIpH NOLBEMe 3a BepXHHil Topen WiM To 0aj0YHOH cXeMe M He Me-
Hee Tpex IJsl KoJlel.

PasMeiuensie MOABEMHLIX TeTeldb B 3JEMEHTAX AOJXKHO TNPOM3BOAHTLCA TAKHM
o6pa3oM, YTOGH W36eKaTh PACTATHBAIOMIMX HAUpPAXKEHWI B aJeMeHTaX, NPeBHIIAN-
HHX JONYCTHMBbIE Npejelsl OPH apMHPOBAHHH 3JeMEHTa Ha PAacCUeTHHE IKCINyaTalH-
OHHble Harpy3KH,

[1.3.11. IIpr vcraHOBKe OGOJNOUKH eI¥HHIM OGJIOKOM JAONMYyCKAaeTCs NPHMEHeH:ie B
TeJe OGOJOUKH AJH €€ [I0JbeMa CKBO3HBIX OTBEPCTHY, OOGJHHOBAHHBEIX METaJaude-
CKUMH 3aKJaJHbLIMH IUIACTHHKAMH M PACHOJOXKEHHHX Ha pPacCTOAHHH OT NOJOMIBLI
06010uKH, He NPEBHIMIAKILEM BBICOTH IEHTPa TsXKecTH 6/0Ka, ¢ obecuedyeHHeM wme-
ponprATEI IO 2ajteJIKe OTBEPCTHA MOCJE YCTAHOBKH.

11.3.12. CToigk cGOPHBIX KeNAe306eTOHHBIX 3JEeMEHTOB OGOJNOUKH JOJXKHB OHITH
PABHONPOYHB! COCAMHSICMBIM 3JIeMEHTaM KOHCTPYKLMH TIpH BceX BHAAX HArpysox H
BO3MeHCTBHY Ha 060J0UKY.

[1.3.13. CTHikH COOpPHBIX 2JEMEHTOB CTEHOK 0O00JIOueK cJaeayeT NPHMEHATL cJe-
LYIOIWHMX KOHCTPYKIHH:

BCPTHKAJbHBIC B NAHENAX H CKOpJAynaX — B BHJAE NeT/IeBOH KOHCTPYXHHH BHI-
IYCKOB apMaTyphl ¢ HAKJIAAKAMH, NPUBAPHBAEMLIMH K 3aKJajiHbIM IeTajM, WIH CO
CBApKoOil BHIIYCKOB apMaTyphl MexKAy COOOH;

FOPH3OHT2JIbHBIE B KOJIBIAX -— CO CBOOOAHHM NIPHMBIKAHHEM N0 MJOCKOR TOBepX-
HOCTH CTHIKYEMOrO 3JIEMEHTa, 110 NOBEPXHOCTH B BHJAE <«3ybay HMJH «Iasa» ¢ 06s53a-
TeJbHOI NPOKAdAKOH YIJIOTHHTE/IS.

I1.3.14. YcraHoBKa 000J0YeK JNOMKHA NPOH3BOAHTECA HA BeChbMa THIATENHHO
BHIPOBHEHHYIO NMOCTEJb C YKJIOHOM, 3aJaHHEIM B TpoeKTe. BesuuHHA NPOEKTHOro VK-
JIOHA TPHHHMAaeTcsi PaBHOH yrJiy HakJOHa 060JI04eK C OBPAaTHHM 3HAKOM COLVIACHO
n. I1.12.6 racrosmero Pykopojcraa.

11.3.15. Jlas o6ecneyeHHst TPYHTOHENIPOHHUIIAEMOCTH BEPTHKAJBHLIX WIBOB MEXK-
4y 060JI0YKaMH B NPHYAJLHEIX COOPYIKEHHSAX CjeAYyeT MNPEAYCMOTPETh YINIOTHEHHE
CTHIKOB, KOHCTPYKIHSI KOTOPOrO JOJIKHA BBINOJHATLCA B BHAE HALIEJLHHKOB H3 NO-
JIUMEPHBIX MAaTepHAaJIOB, CTOHKHX B MODCKOH BOJe, HJIH KOPOGOK, ¢ o6GpaTHHIM (HJIb-
TPOM.

[1.3.16. OGonouKH OTrpajHTENbRLIX COOPYKEHHH AONYCKAeTCs YCTAHABJIHMBATL 663
YIJIOTHEHHS BePTHKAJbHLIX IIBOB MeXAY CMeXHBIMH o06osoukKaMi. Beanuuwdy cso-
6OHOTO PacCTOsIPHs MeXJy HHMH peKOMeHAyeTcsi HasHauaTh B npepenax 0,3—05 wm
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IIPHJIO)KEHHE 3 (npoaoixkeHue)

IJ51 yMeHbUIeHUS BCJHYMHB BOJIHOBOTO J1aBJIEHMA Ha OGOJIOMRY H YJVHICHHA BOJ-
HOTaCsAIAX CBOHCTB COODYXKEHHS.

I1.3.17. lns 3acHiNKH BHYTPEHHEro TMPOCTPAHCTBZ OGOJIOYKM H Na3yxXH Habepewx-
HOIl cjlefyeT MpUMEHsITb NeCYaHBIi TPYHT C CONEPKAHHEM HJHMCTHIX H IVIHHHCTBIX
gactul He 6ostee 59%. 3achimKa BHYTPEHHEr0 NPOCTPAHCTBA OGOJIOYEK [OMIKHA OCY-
LIeCTBJATLCA OAHOBPEMEHHO HJIH C OIlepelKeHHeM 3achnKH nasyxH. Jlonyckaercs
NpHMEHATh VIS 3aCbIIKA BHYTPEHHEro IpOCTPaHCTBA iefeHb MM KaMEHb IIPH CO-
OTBCTCTBYIOMIEM TEXHHKO-3KOHOMHUeCKOM OBOCHOBAHHH.

[1.3.18. Iias nopbiueHnss Ko3GDQUUUEHTAa OTHOCHTENBHOH MUIOTHOCTH C IEJbIO
YMeHbIIeHHs] BEJHUHHBI OCaJI0OK M YJydYlIeHHs pPaGOTH KOHCTPYKIMH JONYCKaeTcH
YIJIOTHEHHE TPyHTa BHYTPeHHel 3achMKH C MOMOUIBI0 IMYOHHHOTO BHOPOYNJIOTHH-
Teas tuna BYVIL

[1.3.19. s mpeaoTBpanleHusi BbIMBIBA NECKA 3aChIIKM H3 BHYTpEHHEl N6J0CTM
060JI0YKH HaX KaMEeHHOH NOCTeJbl0 B upejesiaX BHYTPEHHero KOHTYpa noJO0uiBH 060-
JIOUKH DEKOMEHJlyeTcsi HasHauaTh OJHOCJOHHHII KOHTPOUALTP k3 melHHA HAN KaMHS
Kpyngocrbio 7—9 oM TonnHuof He meHee 0,5 M.

[1.3.20. Tlpn ycranoBke o0GCOJOUEK HENOCPEACTBEHHO HAa TPYHT OCHOBAHHS B
3apaHee MOJATOTOBJNEHHBIH KOTJIOBAaH [JONYCKAaeTcd YCTPOUCTBO YTONJIEHHOH KaMeH-
HOIl HOCTEJH C COOTBETCTBYIOIMM KOHTD(MHIBTPOM TepPef JuHEBOl INOBCPXHOCTHIO
060N0YEK B YCJAOBHAX CJOXKHOTO THAPOJIOFHUECKOTO pexxHMa JHa.

[1.3.21. TIpu ycranoBxke 060Ji0ueK HA HeJPEHHPOBAHHBIE TPYHTHl OCHOBAHHS M
OpH 3HAYHTEJLHBIX KOJeGaHHAX YPOBHS BOABl B 2KBAaTODHH DEKOMEHAYETCA Npeay-
CMaTpPHBATL BLITYCKH MEXAY OOGO0JOUKAaMH JJsi OTBOJA BOABI M3, Na3yxu Habepex-
Ho#i. KOHCTPYKIHIO BHITYyCKa CJEAYeT BLIMOJHATH B BHJE METaJJIHUECKHX TPYGOK C
aHKepamMu ¥ (HILTPOBOH CETKOH C YCTPOHCTBOM CHEuHAJbHBIX jperaeil. Ilnamerp
Tpy6OK He [OJ/IKEH NMPEBHIUATh DACCTOSIHHE MeXAY CMeXHBIMM 060J0YKaMH, a KO-
JHYECTBO HX [0 BHICOTE OMNpe/ie/iieTICd B 3aBHCHMOCTH OT BENHUYHHLI KoJebanus
YPOBHA BOJH H Hamopa.

[1.3.22. KOHCTPYKUHIO BEPXHETO CTPOCHUS B NPHYAJBHBIX COOPYXKEHHAX M3 06o-
JAoueK GOJBIIOTO NHAMeTpa CleJyeT MPOEKTHPOBATH B BHie PeOGpHCTON COOpHOH Xe-
ne306eTonHO GopToBOA Gasku ¢ GHrypHOH B NJaHe NAHTOH, NepexphiBalomeil myc-
TOTHl MeXKIY CMeXKHbIMH 060JI0UKAMH CO CTOPOHB AKBATODHH.

BricoTa BepxHero CTpPOEHHs! NOJDKHA HasHAYaTbCH C YYeTOM HeOOXOAHMOH BHI-
COTHl MOANPHYAJLHOrO MNHOCTPAHCTBA, AONYCKAOLIEH OCMOTP M DEeMONT  GOPTOBOH
6aJIKH M TePeKphIBaIOIeH TIINTH CHU3Y.

JIHueBast noBepXHOCTb BEPXHETO CTPOEHMA JAOJPKHA BRICTYNATh OT IJIOCKOCTH,
KacaTeJbHOH K JHLEeBOH NOBEPXHOCTH 0GoJoueK, B CTOPOHY aKBaTOPHH Ha BeJIM4H-
Hy, IONYCKaloulyio cBOGOAHBII KpeH cyjAHa y IpHuaja 5° ¢ yueroM paGoinl OTGOfi-
HBIX YCTPONRCTB, HO He Menee 0,3—0,5 M.

[1.3.23. KoHCTPYKIMIO BEDXHETO CTPOEHHs AJA OTPALUTENbHHIX COOPYXKEHHA N3
060s09eK GOJBUIOTO JHAMETPA CJAELYET NPOEKTHPOBATH B BHAE MOHOJMTHBLIX KeJe30-
GEeTOHHBIX BOJHOOTGOMHBIX CTEHOK C KO3BIPBKOM [JISI OTGPACHLIBAHMS BCIIECKOB, me-
PEKPHIBAIOIAX 3aCHINKY BHYTPEHHEr0 NpOCTpaHCTBa 060J0ueK. BonHOOT6ORRYIO CTeH-
Ky peKoMeHjiyeTcsl pacnojiaraTh B IHAMETPAJNBHON IJI0CKOCTH 060JI0u€K BAOAL OCH
OrpafHTENbHOrO COOPYIKEHHS.

I1.3.24. TemnepaTypHO-OCajOYHbIe IIBH B KOHCTPYKUHH BEPXHETO CTDOCHHS
CAEAYET pacnojaratb MeXJAy O06ONOUKaMH Ha PacCTOAHHH, HEe npemsmalomem 40 M
AJiA CKaJbHBIX OCHOBaHuI M 25 M JIJs1 HeCKa/IbHLIX OCHOBaHifl, C YYeTOM AuaMeTpa
000JI04eK, a TaKXKe B MECTaX Pe3KOro M3MEHeHHS CPYHTOBLIX YCJOBHI, KOTOpHIE MO-
TYT BHI3BATh PA3HRUY B BeJHUHHE 0CajOK OTJeqbHBIX 0GoJouek. IIpH COOTBETCTBYIO-
eM OGOCHOBAWMH PaCUETOM JIOMYCKAeTCH YBeJHYeHHEe pACCTOSHHS MEXKAY TeMuepa-
TYPHO-0CaAOYHBIMH 1IBAMH JJIsI HECKAJLHLIX OCHOBAHHA.

11.3.25. lllpapToBHsle TyMOGH AOJIKHBI GBITh YCTAHOBJCHB Ha CIEHMAALHOM TYM-
60BOM MacCHBe, PACHONATAaeMOM B KOHCTPYKIHH BEPXHEro CTPOEHHS.

[1.3.26. Tlpn TpOeKTHPOBAHMHM KOHCTPYKUMH M3 o6osouek GOABIIOrO JKHAMETPA
HAJUIEXKHT BHINOJAHATE TpeGoBanusa raasei CHull no szammrte CTpOMTENBHEIX KOHCT-
PYKIHI OT KOPPO3HH.
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[TPHJOXEHHE 4 (pexomerdyenoe)

ONPENEJNEHHUE JABJEHUA TPYHTA BHYTPEHHEWH
3ACDBINMKHK HA OBOJIOYKY

I1.4.1. Beauunsa 1 pacnpenenenne BEPTHKAIbHOrO (0,) BOPMaJbHOTO RABJSHHS
OpH 1efiCTBHH pPaBHOMEDHO pachpeleieHHON NPHBENEHHOH HArpy3kd Ha YPOBHE Bep-
Xa 050.104YKH 110 CXEME @ PHC. 3 ONPeLesalOTcs 10 CeAyolHM hopMyaaMm:

211 HaABOAHROro yuacTka 000n04kH BECcOoTOH

_a &
G'zl = ‘['1140 (1 —e A - qce Ay (26)
151 TOABOAHOIO y4acTka 000JOuKH BbicoTOM Hy
_% _&
5, =Tado(l— e Aoy oy, e Ao (27)

3necy y; — NIOTHOCTL BHYTPEHHE! 3aChIMKH Haj BOAOI, T/M3;

Yo — IJIOTHOCTL BHyTpeHHGﬁ 34ChilIKH ¢ y4YeTOM  B3BCUHUBAIOILETO II(‘{:CTBHS{
BOABI, T/M%;

2y — BepTHKaJIbHaH OpJAHHaTa, OTCUUThLIBAcMass OT TOUKH Ol) M,

’

Zp — BepTHKAaJbHa§ OpPAHuATA, OTCUHTHIBaeMasi 0T ToukH Oy, M;
gc — PABHOMEDHO paclpeie/neHHas Harpyska na ypoBHe BepXa 0604;0111(31 oT peit-
CTBHsL 6a//IACTHOTO CJlOsl M BPEMEHHBIX HaTpPY30K Ha npuuase, KH;m%
Ay — TlapameTp, paBHBI:
A9 06CJI0YeK KPYIVIOro OYepTaiius
BH

b= R 0B (28)
1A 060JI0¥eK TOJHTOHAJMbHOTO O4epTaHHSA
{(Don—2¢) cos X
Ap= M (29)
07 TaNtg (0,759)

ho — xo3(M@uumedT OOKOBOrO AaBJCHHS, NPHHHMAaeMbili B 3aBHCHMOCTH OT Yria
BHYTPEHHErO TPEHHs 3achlnky no tabd. 5;

047,~— BEPTHKaJbHOE JapJjenHe B 3achilKe Ha paccTosnv H; or Bepxa o6os0uky,
MITa.

[1.4.2. Ilpu JxelicTBHH DABHOMEPHO PACIpPE/eJEeHHON Harpy3kd Ha YpOBHe BeDXa
060.30UKH 110 cXemaM 6 M g pPHC. 3 BeJHUHHA H pacupefel]eHHe BeDTHKAJLILIX OCpel-
HeHIIEIX II0 KOHTYpY OBOJOUXH HOPMaJbHBIX NaBjeHHIl ONPeReILOTCH NO LieAYIOLIHM
bopmynam:

175 HaABOMHOr0 y4acTka 060n0uKH BhicoTol M)

_ & _%
5, =TNAg(1—e )4 qcBee % (30)
JAAS MOABOJKOroO yuactka 000/10ukH BhicoTOR Ho
) 511 2, H +2z,

o, =tde(l—¢ ) pndg(l—e 40)e ApfgBe % , (31

rae Bg — napaMerp, OnpejeaseMblii B 3aBHCHMOCTH OT OYepTaHUs 06O/JOUKH B NIAHE:
A5 060J0UeK KPYTJI0ro o4epTaHHs
4F

By = , (32)
T aD?,




)
7{. ,‘ZC ’ % e
TTFTTTIIT, S s hnnamng
T | ) | i
A l )
RS P x = Sl =
—— G, 4 - o oo
I . T
o ter i M e ,z:/,l//:;/, T T s
Yz z

PHe. 3. PacueTHbie cXeMbl V1% ONPELeNEHHS! CHIOCHOTO 1aABNEHHS:
@ — moJHas mepeiada paBHOMepHO pacnpejieieHHON HarpysKH Ha YPOsHe Bepxa 060JIOUKH; O — YACTHUHOE SKDPAHEPO-
BaHHE BEpXHHM CTPOCHMEM; & — YacTHYHOE JKDAHHPOBAHHE BEPXHHM CTpPOSHHEeM H O6BI30BHON GaJKOM

€¢ 'd1) LL—e108'IE WLd
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MTPHJIIOXEHHE 4 (okonuarue)

.15 060/04€eK OO AbHOr0 0UepTaHUs

4F .
By = —_— ; (33)
ngbaDon cOS .

H

F — promane neficTBHA narpy3kM ¢ Ha BHYTDPEHHIOIO 3aCHIIKY B NPeAEaax KOHTypa
0BGOJIOUKH, M2,
[1.4.3. Benuukua W pacipeeieHne FrOPHIONTANBHOTO (0p) HOPMAJIBHOTO AaBJeHIli
Ha BHYTDEKHHH KOHTYD 06O0JOYKH H BEpTHKAARHOIO KacaTeJbHOrC HANPSIKEHHS (T
OT 3aBHCcaHuf Ha 060JIOUKe BHYTDEHHEH 3aCHIIKH ONpeleaseTcs mo cieayromuM dop-
MyJam:

Sp=0zhg; (34)
1z = 3, b tg (0,75 @}, (35)
TEE 07— Beprmﬁmbuue HANPAKEHU BO BHYTpeHuel sacminke, MIla, onpeneasemue
no n. I14.1;
Ao — ¥03()HIHEHT GOKOBOro XaBJAcHUS, TpHHUMaeMbll o Ta6d. 4.
TaGauuna 4
TMapa- HucoBbie xapaKTepHCTHKH GOKOBOTO JaB/eHHS
MeTpH ‘
| |
© 150 200 | 98° i 30 35° 40° 45°
i

0,25

1

{

l 1
Ao 0,82 1 0,71 I 0,60 l 0,50 f 0,40 0,32 l
|
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ITPHJIOJKEHHE 5 (pexoxendyesoe)

ONPEAEJEHUE AKTHBHOIO U NACCUBHOTO
JABJIEHHAl TPYHTA HA OBOJIOYKY

I15.1. Opasnate 30i0pbl TOPH3OHTAALHON COCTABAAIOUIGH AKTHBHOIO A&BJEHHUS
a -
() B nmpexeiax KaACTPORKH H BBICOTHl 06O0JOYKH ONPENEISIOTCS N0 dOpMyJae

g = (g:4 D yihy) Ay, (36)

rae ¢,— BpeMeHHast 3KCIVIyaTauHOHHast Harpy3ka Ha TEpPPHTOPHHM 1pHYasa,
JaBieHHE OT KOTOPOH nepenaeTcst 1O IJOCKOCTH OOpyIIeHHs B ceye-
HHe, B KOTOPOM OIpefie sieTcsl OpANHATa aKTHBHOTO AaBjeHds KH/Mm2;
Zyih; — BCpTHKaNbHOE [JaBJeHHe rPyHTa Ha YPOBHE CEYEHHSH, B KOTOPOM oIpe-
aesageTcs OpAHHATA aKTUBHOro faspienns, Mlla;
i — NJAOTHOCTb TPYHTa i-TO cJ04, T/M%;
h;— BBHICOT@ COOTBETCTBYIOIIEr0 i-T0 CNOA TPYHTA C HEH3MEHHBLIMH Xapak-
TEePUCTHKAMH, M;
A y— K03QDuHMeHT ropU3OHTaJbHOI COCTaBJAIOLIEH aKTUBHOTO AaBJCHHS,
onpeAendeMblii B COOTBETCTBHH ¢ yKasanHAMH m. I1.5.3 mo xapakrepu-
CTHKAM TPYHT2, PacloJoXKeHHOTO B CEYeHHH, /s KOTODOTO Olpeje-
JsieTcsi OpJAKHATa aKTHBHOrO JaBJCHHUS.
I1.5.2. OpauHaTyl 3NIOPH BEPTHKAJBHON COCTaBJsOlell AKTHBHOrO AABJEHHS

a o
(G,) B mpelenax HaACTPOHKY ONpefesOTCs Nno GopMy.ie

of = (g: -+ Brily) Az, (37)

rae i, — ko3(Q@uiyedT BEPTHKAABHON cocTasisioueil akTHBHOTO JLaBJjleHus, Onpefe-
JsieMuil B COOTBETCTBUH ¢ yraszanusMmu m. [1.5.3.
I1.5.3. Kosp@runedT TrOPH30HTAJAbHON ¥ BEPTHKAJBHOH COCTABJASIOMINX  aKTHB-
HOTO AaBJleHHs PEXKOMEHIYeTCH ONpeessiTh 1o CAeAYIOIHM hopMyaaMm:

gy -+tge .

}s =] T »
g ) +tge+9) (38)
hy= Aetg (¢ +38), (39)

T3€ P -— yroJg Hak.JioHa PacueTHOH IJIOCKOCTH BOCIPHATHS DPACNOPHOrO AaB.eHHS X

BePTHKAJH, YYUTHIBaeMbll npu ompesneseHUH KO3I(Q@HUIHEHTOB TOPU3OHTANDb-
HOH ¥ BepTHKAaJbHOH COCTaBJAIOWHX AKTHBHOTO JaBJeHHs B npejenax Hax-
CTPOHKH, rpaj;

€ — yrosl o6pylueHus, paBHBIA Yrjy MeXAY BEPTHKaJblO U TJOCKOCTBIO  0o6py-
leHUs, Tpad, onpegensgeMblil no ykasanusam, m I1.5.4.

& — yros Tpenust rpyHTa 06 YCJOBHYIO ILIOCKOCTb BOCHDHSITHS DAcCHOPHOrO JaB-
JIeHWsi, rpaj, NpHHEMaeMbi paBHbiM 0,0 ¢ DpH pacyeTax npPOYHOCTH KOH-
CTPYKLHH ¥ DaBlbiM ¢ B pacdeTaX YCTOHYHBOCTH.

T1.54. Yroa oOpyluenuss & peKoMenayeTcs ONpefeasts 1o Gopmy.e

tge=—myt y my(mo+ clge — gy 4 p) — clg 9 1g Y + p cig @, (40)

rie mo=tg (p+06+9);
P — xo3pduusenT, yINTHBAIOWHI PacnooxeHne BpeMeHHOil Harpy3ki Ha Tpu-
yaje B 30He NPU3MH OOPYIIEHHs, onpelensieMbili o dopmyJie

2(—‘11014'42”2"%“3_)_. (41)
Hy [1ufla + 249 + q2)]
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IIPHJIO)KEHHE 5 (npodossicenue)

3aece 73— BHCOTa TPH3MH OGPYILEHHAS B NDeAeTaX HaLCTPOAKH, M;
Y u— IVIOTHOCTb 'PYHTA B NMpelesax HafCTPOHKH, T/M3,
O6o3navensua nas g; ¥ a;, BXonsAilke B popMmyay (41), npuBenensl Ha puc. 4.

I T T TIITITT

| | ?

ERERBANERE rl|1!!)1rL[1-

Puc. 4. PacuetHas cxema IJfl ONpeneneHyss AKTHB-
HOTO ¥ IIACCHBHOIO [JaBJIeHHSI TIpyHTa Ha 06GOJIOUKY

Tlpu onmpeneneHun yria Bak/JOHAa NJOCKOCTH OOPYIUEHHSI € B 3aBACUMOCTH OT 3&-
IABAEMOr0 yIria HAKJOHA YCJOBHOH THUJIOBOH NJIOCKOCTH BOCHPHATHS pacmopa v clie-
JAYeT HCXONHTb M3 YCJOBHS IOJYIEHHS MAKCHMAJLHOLO PacIOPHOTO I aBJieHHS TMPH3MBI
06pYIIEHHS, COOTBETCTBYIOErO HAUMEHblIIEMY 3HAYEHHIO BEJHUHMHH tg-e.

11.5.5. OpiuHaTH 3MIOPH IIaCCHBHOIO JABJEHAS HA YCJIOBHYIO IJIOCKOCTb NpH FO-
PH3OHTAJIBHOI! NOBEPXHOCTH OCHOBAHHS ONpeiesioTcs no gopmye

of =y Lyih; + che, (42)
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HPHJIOJKEHHE 5 (npodosscetue)

rae Ap— Ko3pdHUHEHT NaCCHBHOTO JAaBJACHHSA, NPHHHMAeMEBI MO Ta6J. 5 B 34BHCH-
MOCTH OT Yrila BHYTPEHHEro TPEHHs TDYHTa, pPaclOJIOXEHHOTO B CEUeHHH,

AJiA KOTOPOTO ONpPeJEsIoTCsl OPAHHATHl TaCCHBHOTO [ ABJIEHHS,
Ac — KO3 (pHIHEHT NacCHBHOTO AABJEHHA OT CUJA CUEIVIEHMS, NMPHHUWMaeMbH no

TabJ. 5;
¢ — yheapHoe cuensienue, kH/M?, npuHHMaemoe paBHBM HYMO AJS INOBEPX-
HOCTHOTO CJIOf, IJie BO3MOXHO HapylleHHe CTPYKTYPHI CB33HOIO TIDYHTA.
Hamenenue cuengeHus ot ¢==0 N0 MOJHOM BeJUYHHH NPHHEMAETCAd JMHeil-
HBIM.

VYron TpeHHS IPYHTa OCHOBaHHs 06 VCJOBHYIO INIOCKOCTb BOCHDHSATHS Paclop-
HOrO NaBJIeHHs1 DeKOMEHAYeTcsl NpHHAMaTb paBHEM 033 ¢ npH pacuerax MPOUHOCTH
KOHCTPYKIMH ¥ PaBHHM (¢ B pacyeTax YCTOHUMBOCTH.

Ta6aunma b

Koaduuuest naccuBHOroO

HeHT mnac-
JaBJEHUS ), , OpH 8, paBHOM Koapprurent nac

CHBHOr'O AarJIECHHSA

Yron BHYTPEHHETO

TPEHHs @ Ac OT CHJ cuen-

0339 Q JIeHHS
10° 1,53 1,63 2,67
15° 1,86 2,13 3,43
20° 2,37 2,87 4,35
25° 3,09 3,94 5,48
30° 4,03 5,67 7,18
35° 5,28 707 8,563
40° 757 11,40 11,10

I1.5.6. Ilpu nocTpoeHun 3mi0p AKTHBHOIO M NAacCHBHOTO HABJEHHS PEKOMEHAYETCS
onpejeNaTh OPAHHATH Ha TrpaHHNaX CJOeB I'DYHTA C HEU3MEHHEIMH XaPax1epHCTHKA-
MH, a TaKXe B MeCTaX IepecedeHHs DAaCYeTHOH IJIOCKOCTH BOCIPHATHS pacnopHOro
IaBJIEHHS CO CleJaM¥ ILIOCKOCTefl OOpYIUeHMs, IPOBEACHHBLIMH M3 TOYeK Hauaja WM
CKagKOoOGPa3HOro U3MeHEHHs PaBHOMEPHO DaclpeleNeHHON Harpyskd, pacliosoXKeHHOH
Ha TepPHTOPHH NpHYaaa, CYHTad, YTO Nepeaya AaBJEHHS C TEPPHTOPHH HA pacyer-
HYIO IJIOCKOCTb IPOHCXOAHT IO MJIOCKOCTAM O6pylieHHsI (cM. pHc. 4).

I1.5.7, Benuurina ¥ pacnpefeseHue HOPMAJBHOTO (G%) H KacaTeJbHOTo 17?3 ro-

PHSOHTAJIbHBIX JABJIEHHH Ha NMOBEPXHOCTb OGOJIOUKH €O CTODOHBI BHEIUHErO (aKTHBHOTO
¥ NIaCCHBHOTO) [AaBJeHHS TPYHTa ONMPEREATIOTCA IO CJACAYIOMHM (GopMyJIaM:
JJISE aKTHBHOTO JaBJIEHUS

O0a a 9
6p =0, cos°f

, ecam (B >79; 43
9 — 6205 sin 28 ' (43)
0a__ _a cosfcosd

o4 =0, —— %7
RO wcos@B=8) | ocmn 0<ipl<3; (44)
oa g Sinpcosd

TR =20 _——‘—cos[fﬁ—a)

®
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IIPHJIOXEHHE 5 (npudosrxcenue)
QJis1 NACCHBHOrO JaBieHUA

00 — <P cog?
off = daf cos?B

, ecan |m—B|>¥; 45
¥ =32 05sin 2} | (45)
op __ _p COsBcosd
°r = %xCos (p—3)
, ecm 0<in—Bi<3, (46)

P _ 4P sin B cos d
* cos (B —1)

T

~N O

T T v

TEE AR 1A

Puc. 5. PacueTHast cxeMa mjisi  OTUpefiefieHHs AaKTHBHOIO K
NMAacCHBHOTO AaBJEHHsI TPYHTA Ha 060JIOUKY

rae B — YIVIOBag KOODAHHATA TOUKH HA TOBEPXHOCTH 0OGOJOUKH, B KOTOpO# ompene-
agercs LaBJAeHHe, OTCUMTHEBaeMas OT TOUKH Tepeceuesds [HaMeTpajbHOR
NJIOCKOCTH OOOJIOUKH, EpNeHAMKYIAPHON K JUHHM KOpAOHa, ¢ YCJAOBHOH pac-
yeTHOH TIIOCKOCTHIO AN ONpejeNIeHHst aKTHBHOTO JaBJjexHs (puc, 5), rpap.
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ITPHJIOJKEHHE 6 (pexomendyemoe)
ONPEAEJIEHHE BOJIHOBBIX HATPY30K HA OBOJIOYKY

[16.1. Jniopa HOPMaJBHOTO BOJIHOBOTO RaBJeHHA (Pp,) Ha OGCNOUKY, HAXOASA-

IYIOCst B COCTaBe CIVIOLIHOTO OFPajHTENbHOTO COOPYXEHHs, onpeleasercss no ¢Gop-
myJae

Pr: (B} = p;Ky (1+ 12; Kz) ) (47)

e Pz — OpPAMHATa BOJHOEOTO /aBJEHHS Ha €JHHHIY NOBEPXHOCTH BepTHKANb-
HOM IJIOCKOi cTeHkH Ha ryGmHe 2, MIla, onpejensieMast B COOTBETCT
BHH ¢ yka3aHHsamH riaBbl CHHIT na Harpyske H BO3jefiCTBHS Ha THA-

POTEXHMUECKHE COOPYXKEHUA (BOJHOBHE, JeZOBHE H OT CYIOB);
f — yrioBas KOODJAHHAaTa TOYKH Ha INOBEPXHOCTH OOOJIOUKH, OTCYHTHBAE-
Masi OT TOYKH TlepeceUeHHsT JHaMeTpaJbHON MJIOCKOCTH OOOJOYKH, nep-
NEHAMKYJSPHOA K JHHUH (PPOHTAJLHOrO TNOAXOAA BOJHB (puc. 6),

rpan;

K., K — ko3 duuuenTs, yynTHBAOIHE KH3MeHeHHe B NAaHe HHTEHCHBHOCTH
BOJIHOBOTO HABJEHHS, MPHHAMaeMHBe N0 AAHHEIM Tala. 6 B 3aBHCHMO-

CTH OT COOTHOILIEHHSI MEXKAY BBICOTOH BOJIHBEL iy M €€ AJMHOM A.

TaG6aunma 6

K hg: ),
o100 | 0067 | 0050 | 0040 | 0033
' |
K 0,770 0,805 ‘ 0,835 l 0,870 } 0,916
K, 0,500 0,380 0.300 0.250 0,200
pkz/ﬁ) Z 1% z
¥ -
Dl
.‘—.—..
B bl
S i .
-t
s ]
Dl
*—-
\ >
e

Pue. 6. PacueTnast cxeMa AJS QmpeieNeHHs COJROBOro
I aBJIeHHS

11.6.2, CymmapHoe GoKOBOe naBieHue, AcHCTBYIOMlee Ha T/y6HHe 2z Ha uayy c6o-
JOYKY CO CTOPOHK MOAXOA2 BOJHbI, ONpefelseTca 0 caeaymwmen bopMyre:

P, =K, (1 +0,2K;) p;Dy. (48)
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ITPHJIOKEHHE 7 (pexomendyesoe)

AHAJIMTUYECKHA CNTIOCOBb ONPEAEJIEHUS NONOJHUTEJIbHOTIO
HANPAXXEHHOIO U NEPOPMHPOBAHHOTIO
COCTOSAAHUA OBOJIOYKH

[1.7.1. Peiuenue pnsi Bcex BHYTPEHHUX YCHJHE W nepeMelleHHil 0OOMOYKH Ipei-
CTABAMETCA B BHIE CJEAYIOMAX TPHUFOHOMETPHUECKHX PAAOB B (GYHKUHH OT YIioBOfi
KnopanHath B

Wie, g)= X 2W,z (@) cos n
n—
Ula, 8y = X Up(a)cos nf
n=2
Vie, By= L V,(a)sinn3
n=2
N{a, 8)= L N, (a)cos n
Il:? ’ 49)
Mia, B)= % M,(a}cosnB
n=2
S, B) =¥ Sp(a)sinng
n=2
Q e, B)= L Qn(a)sinnf
P
T(a, B)= X T,(a)cosnp
n=2
e a_—.% — 0espasMepHasi KOOPAMHATA, ONpejelsieMas B 3aBHCHMOCTH

OT HOJIOXKEHHsT PACUETHOro CEUueHHs [O BHICOTE 2 H Dalu-
yca ofodsouku R;
Wo () ... Tp(e) — k03P UIHEHTH TPUTOHOMETPUUECKHX DAAOB.
B npuBejeHHOM B npuJOKEHHH aHaJHTHYECKOM pacueTe noj paauycom R obo-
JIOYKE 37AeCh H B JajbHeHLIEM MOHUMAETCH PagHyc Rcp CPEAMHHON NOBEpXHOCTH 060-
JIOUKH,

H.T.Q.uKoaq)CImuuemu TPHTOHOMETPHYECKHX PALOB A/ YeThipeX OCHOBHHIX Ie-
peMenieHuH H YCHJARH 060/i0UKH B JOGOH TOUKe ee NMOBEPXHOCTH MpeCTaBJSIOTCS Me-
TOJLOM HaYaJbHbIX lapaMeTPOB B BHIE:

Vo (a) =V0KVV (a) + UoKVU (a) -+ NoKVN(“) + SOKvs (a) —FV
Up (a) =VoKy;, (a) + UsKyy (a) + NoKppy 12} -+ SoK g (a) —F;
Np (@) =VoKpy [a) + UpKny (3) 4+ NoK (@) + SeK s (a)—Fpy |
Sn (a) =ViK sy (o) + UKsy (@] + NoKgpy (@) + SoKgg (3) — Fg

(50)

rae Vo, Us, Ny u S, — Hauanbubie mapaMeTpsl OGOJIOUKH, T. €. 3HAUEHHS YCHJIH H
niepeMelleHHil B HYTEBOM CEUeHHH AJS KaXIOTO ujeHa TPH-
TOHOMETPHUYECKOTO PAAA;
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IIPHJIO)KEHHE 7 (npodoaxcenue)

FV’ FL"" FJV H FS

, CBA3BIBAIOIHE YCHAHA H nepemelleH st ¢

BHeIHe#l Harpyskoli, onpexeasemue no n. [1.7 4 macrosiuiero
PykoBoncrBa;
Kyys - Kys — byHKIIH BAHSHUSA, onpeacaseMuie no . [1.7.8.

11.7.3. Ocraasuele Ko3pQUUHEHTHI TPHIOHOMETPHYECKHX p#AnoB (49) cBA3aHbl ¢

senunHofl Wy (&) caepyoomnm o6pasoM:

Wy (a) = nVy(a)
Eqst .
Mp (o) = (n2—1) 1505 W (a)

(1)

t ’
Qn (3) = 1 (1) T2 W, (a)
E g3
12R%

Tde 71 — HOMEp uJeHa TPHIOHOMETDHUYECKOro psina (B oT/HuHe oT Kos(duumeHTa mne-
Perpysky CABHTAIOIHX Harpy30K).
I1.7.4, I'pyacseie uwieun, BXoAsimue B 3apucuMocty (50), onpeleisioTes NO cuae-
EVIOUUM opopv_\ J1aM:

S n3R2p, | N 21’/5 ] [
!‘V——m Ll(l'—-‘A}'{-L‘z(n-— b )

Ty (@) =n? (n2—1) 5z Wy (a)

— ngRgpn [ — Lg ]
FU"" b?’Eoﬁf LQ]/Q DL!‘{’"“”_A)’T)"
[ (52)
Fom— inb?p,, by 2 L+ _WL ]

2 !
Q”bf”"[a,-fh_z DL, ]

Fy=—

rae b — npuBeneHHAsn KECTKOCTb 060-
JIOUKH, onpenensemast no ¢op-
mysne 1. [L7.5. wmacroaulero —
PykoBoxcTaa; = s

Pn— KO3 UUKEHTH  DPA3JIOXKEHHS ~~
BHEIIHeH HArpy3kd Ha 06o-
JIOYKY B TPHTOHOMETPHUECKHil Tu .
pan Pypee;

Ly ~— HHTEHCHBHOCTD HarpyskH,
KH/M, cobpannasi ¢ | M 10
BHICOTE OCOJIOUKH HA OTMETKE ~or, ./ /oo oyl vy 7 r
Bepxa (B HYJEBOM CEYEHUH);

L, — TanreHc yrJa HakJoHa ocpej-
HEHHOM 3MIOpbl GOKOBOrO [aB-
Jedus rpynra (puc. 7), kH/m;

A, B, C, v I — runepGos0-Kpyrosble (yHKLHH, NPHMeHseMble ATA pacueTa Ga-
JIOK Ha YNPYrOM OCHOBAHHH B 3aBHCHMOCTH OT TIDHBEJCHHOH
KOOPAHHATH CEUEHHS

Puc. 7. CxeMa nnd omnpejeieHHs ma-
paMeTpOB GOKOBOT'C JaBJIEHHS

- z

b
"= (53)
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HPUHJIOKEHHE 7 (npodosxcerue)

T1.7.5. TlpuBeneniias »ecTKOCTb 0GOJOUKH, VUHTHIBAIOLLAsl YNpPYFOe 3anogHeHle
000.104KH, onpejensercsa cleiynouell Gopmysnoi:

b (nt — 1) FoRnt0, -
b ]/ Rz T Bt (34)

rae Eo — npHBsefennsld mo1yab AedopMaunu BHYTpeHHell 3acemikd oGoaouxkH, Mlla;
Cp — unTerpagpHblil Ko3GhGHIHEHT, XapaKTepH3yIoUMit ynpyroe 3anoauenue o6o-
JIOUKM, OnpefessieMbli B 3aBHCHMOCTH OT HOMEpa ujeHa TPUrOHOMETpHuYe-

CKOro paga u Kodd@uIHeHTa MONepedHOro paclMpeHnf FPYHTA Upp 10

dopMmye
Op=rnp+ nt,, (35)
e 1 ) 2 (0,5 )
7 (1—up)
2+n2——-3p0
bp o= 57
S Y (P (57)
— Mt
LR g (58)

[1.7.6. TlpuBenensbii Moayab fedopMauny BHYTpeHHell 3achinKH GOOJOUKH oOnipe-
Aedsiercs caefyiolieil 3aBHCHMOCTBIO:

E
Eg=y—o—, (59)

T ~ rp

rae Erp— MOayJb obulefl nedopmanun BHyTpensel sachinky, MIla;
Wrp — KO3(h@HIHEHT GOKOBOrO PacUIMPEHHS TpyHTa BHYTpehHell 3achinkd.

[1.7.7. KoshbhuuueHt passioxenust BHEMIHeid Harpyskd Ha 0OGQJI0YKY 8 TPHrOHO-
MeTpHueckuil psa Dypbe Onpefensercs CAeAYIOWEH 32BUCHMOCTDIO!

‘2”
Pn=—. (60)

Y

[17.8. ®yukuuu Bausnus Ky, ..., Kgg cienyer onpegensits no 1ada. 7 B 3a-
BUCHMOCTH OT NpHpeeHHOH KECTKOCTH OBOMNOUKH M 3HayeHHH THnepBo/0-TPHTOHOMET-
PHYECKHX (YHKLHH.

[1.7.9. Ilpy KecTKOM COEAUHEHHH DOCTBEpPKa C OGOJIOYKOll BOSHHKAWOLIMA B CO-
NpAXMeHHH MOMERT B NDOJOMLHOM HalpaBJeHHH M COOTBEICTBYIOUIYIO €My nepepe-
3HBAIOUIYIO CHAY C/eAyeT ONpeAeNsiTs no GopmyJaam:

M, = A—Lqﬂ’ ; (61)
3
— Apby
==y (62)

3aecs Ap— rpysopoil XKoa(uuMenT, ONpeleNseMblfi B 3aBHCHMOCTH OT BHi2 Ha-
DPY3KH Ha pOCTBEPK 1o ¢opMyJe

_ PR mpR PR

b =SB0, T Bty — EET (63)
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NPHJIO)KEHHE 7 (npodcasmerue)

Py, §2. '3 ~— napaMeTphl, onpeaensieMbie no dopmyaam:

1 R
h = B Bty o
DI 65
: 2712506106’ ( )
2 (1 RN RN
bs=1; \ M Eoslos TEp’p) (2*!3 506106+Eptp)’ (66)

pp— BEPTHKA/IbHAA DABHOMEDHO DacTpeiesenHasi Harpyska, XefiCTByHLlast Ha
poctsepk, XH/M%;
Mp~— MOMeHT, JHHEeHHO pacnpefcieHHHI  BIOJb KOHTYPA  CONPSKEHHA,

kH-M/M2;
Py, — cocpe/loTOuEHHAs] HarpysKa, AefCTBYIOLlas BEPTHKAAbHO B HEHTPE pOCT-
Bepka, KH;
};‘3 p~— MOZNYJb YOPYrOCTH MaTepuana pocrtsepka, MITa:
t
lp= -% — MOMEHT HHEPIHMH 3JIeMeHTa pocTBepKa, M3,
7

Iog = { — MOMEHT HHEDIMH JeMenTa 000JI0YKH, M

fp — TOMNMHA POCTBEDKE, M;
1} — NapaMeTp, onpejenasemblii o GpopmyJe

) '4/3
"=V ra (67)

Ta6auma 7

T
V(0) v LN S(0)
nyz | %R K
i 7 Vs =
V(a) va':A ;KVU" b BlKVAr:TmC _ 4Rn>
‘ T EmB Y2
i
!
!
4b | Kun= 2nR
U Kpy==grp O Ku=A | R Kus=—fC
i Ehby/ 9
Ky = Ko —
2F hb? N Ns—_
N(a) KNV;:_M———C =~*4/-hf.D K’VN= ny 2
| | |
2EhRb? 2ERb? 4b
Sla) SV:.—WB KSU=4WCKSN= ;WT?D KSS=A

3 3akaz M 655
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[IPHJIO)KEHHE 8 (pexomendyemoe)

ABTOMATH3HPOBAHHbIW PACUYET KPYIJIbIX
B MJIAHE OBOJIOYEK

I1 8.1, ABroMartH3upOBaHHbIi pacyeT KPYIABIX LHAUHADPHYECKHX 060.i04eK 6O0Jb-
LIOro [iiaMeTpa BKJIoYaeT ONpefe/eHHe HYJIeBoro, 6aJOYHOrO H JONOJHHIENLHOTO Ha-
NPAAEHEOTO U J1e(hOPMHPOBAHHOTO COCTOSIHHS Ha OCHOBe IIOJIOXKEHHH pasjena 3 Hac-
tosmero Pykosonctsa u [puioxenus 7.

I1.8.2. lnsa nposenenusi pacueta ¢ nomowpio DLIBM Heo6X0ZMMO COCTABUTL HC-
XO/HY0 HHPOPMaNHIO K NporpaMMe, KOTOpast BKJIOUACT c/JIeIyOlIHe MapaMeTpbl Mac-
ciBa OGHIYX JaHHBIX O COOPYIKEHHU:

CyMMa BepTHKAJbHBIX CHJI, NPHJAOKEHHHX K BEPXHEMY TOPLEBOMY

ceyeHHIO 0OOJOUKH, OTHECEHHAS K IIOMIaAN 3Toro cevenus, kH — Ppepr
CyMMa BepTHKaJbHBIX CHJI, NPHJIOXKEHHHX K TOBEPXHOCTH 3amoJHI-

Tejlfl. OTHECeHHasl K IJIOMIAaAH ceyeHUs 3amomuHTtens, KH/m? — Bepr
CyMMa TOpH3OHTAJBHLIX CHJI, NPHJIOKEHHHIX K 06osouke ® 3amos-

BHTEJI0 B YDOBHE BEPXHETO TOPIEBOTO ceueHusi, KH — Prop

CyMMaprﬁ! MOMEHT BEDPTUKAJBHBIX H TOPU3OHTAJBHEIX CUJ, IpPH-
MTOAEHHBIX K BEPXHEMY TOPLEBOMY CEYeHHIO 06GONOUKH H 3AIOJHHATENSA,

OTHOCHTEJIbHO 3TOTO CedeHHs, NapaJsiiesbHON JHHHA KOpAoHa, KH-m —M
PasuogefictBylomas GOKOBOTO A3BJEHHS IpyHTa OGPATHOH 3acH-

K, IpuXoAsiliasicst Ha 1 M npuvanaa, XH — Prp
Paccrosinre oT wenTpa TAMKECTH SMIOPH GOKOBOrO JaBJjieHHs! TPYHTa

00paTHOH! 3aCHIIKH A0 OCHOBaHHSA OCOJIOUKH, M — Yu.1
Kosdpdunuent tpenns martepraia 0G0JOUKH MO OCHOBAHHIO —fo
Koapduiyent TpeHust rpyHta oGpaTHOll 3aCHIIKM O IIOBEPXHOCTD

960JIOUKH — fuap
‘KoopdHumneHT TPeHHS 3aMOJHHTENIST O IOBEPXHOCTH 0GONIOUKH — fen
KosddumuenT 60KOBOTO JaBJeHHS 3amno/HHTeNs —K
I110THOCTDL 3aMOJHKUTEA BO B3BEUIEHHOM COCTOSIHUH, T/M3 —rp
MonyJe obuieit fedopmanu sanonnurens, MIla —Erp
KosddunnenT 60K0BOTO pacll¥peHIsl 3aOJHATES — Wrp
Mognyan ynpyrocts marepraga ofodsouxi, MITa — Eg6
Paccrosinne oT Bepxa 0GOJMOYKH 10 YPOBHS BOIH, M —hg
MowMeHT conpoTHBJICHUA NONEPEIHOro ceyeHHus OOOJNOYKH, M3 —W
CpeHHHHN AHaMeTp OGOJOUKH, M —D
Bricota 00600UKH, M —H
Toamyua o60M0UKH, M —t
UHCI0 YYHTHIBAEMBIX UJICHOB TPHrOHOMETPHYECKOrO PAA —n
Hndp rpanuunsix ycaopuii —X
Urncno ceyeHHii O BbICOTE, B KOTOPHIX ONPEASJSIOTCH YCHJHS H Iie-

peMeleHns —m

[1.8.3. Hlndpel rpaHHYHbIX YCJHOBHI yCTAHABAMBAIOTCHA B 3aBHCHMOCTH OT OCO-
GenHocTeH onnpadusi 060JOUKH HA OCHOBAHWE K 33aKPENJCHUS BEPXHErO0 CTPOCHHS,

IpeaycMoTpensl ciefyolie BApHAHTH TPAHHUHBIX YCJIOBHI:

1. JedopManun TOPLUEBOTO CEUeHHS] OGOJOUKH He CTeCHEeHHL.

2. IedopManuu TOPUEBOTO CeUEHUS] 0GQAOUKH OTCYTCTBYIOT.

B o6oux cayyasx TopueBoe cedeHHE OGOJIOYKH 3arpyKeHO CHNAMM Ppepr H Prop,
a TIOBEPXHOCTb 3aMOJHHUTENIS — CHJIAMH Jgepr-

[18.4. TlporpaMva aBTOMAaTH3HPOBAHHOIO pacyera npelycMaTpPHBaeT CaeyLIHe
COUeTaHHsl FPAHUYHBIX YCIOBHH Aas BepxHero (B) u Humuero (H) Topuesbix ceue-
HHi1 080/104YKH:

B=1
=1

2 B=2
H=1

2) H=2

}x:o; 6) }1:1; B) }x=2; r)ﬁ:;};;s;
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HPHITOXXEHHE 8 (npodoascenuce)

I1.8.5. Pesyabrupyiomas nHdopMauis BHIaeTcst Ha NeuaTh B BHAE MAaCCHBOB

YCHani 1 nepeMelneHuit

no 13 3Hadvenill. oXBaTHBAWUNIX B nJane ceyewiiss or f=
H

=0° go B=180°, nas KaXK7I10ro ceuensi 060J0uKH OT =70 10 x= R
[1.8.6. MaccuBw yCHamil H mepeMelleHHil NeyaTaloTcs B CJAAYIOUEM NOPAAKE:

NONepeyH X H3rubarmux MOMEHTOB — M (a, B);
PaNHaJIbHBIX NEpeMelleH — W (=, B);
TaAHTEHUHAJbHBIX NepeMEIleHNH — ¥V (e, B);
IIPOOMBHBIX TepeMeleHu —U(a, B);
NMPOAOMBHBIX HOPMAJBHBIX YCHARI — N (a, ),
TIONEPeUHbIX KACATebHBIX YCHIHI —S (e, B);
NONepesHbiX MePepesbiBalOlINX YCUIIHI —Q (a, B);
NONepeyHbix HOPMAJBHHX YCHARR —T (a, B).
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[IPHIO)KEHHE 9 (pexomendyemoe)

PACYET CBOPHDBIX OBOJIOUEK U3 NJOCKHUX NJIHT

I1.9.1. Do pa3paBoTKH creunaasyoil nmporpaMmul pacuera Ha SIIBM npuHyaabHBIX
¥ OrpafiHTeJbHbIX COOPYXKeHHH H3 000/10uex OOJbLHIOTO JHAMETPa, COCTABAEHHBIX H3
IUIOCKHX DJIHT, PEKOMEHJYeTcss HCNoab3oBaTh nporpammy MII-3 k DIIBM BACM-4,
peanu3yiollylo pacdyer IJIHTHO-0AJOYHBIX TPOCTPAHCTBEHHBIX CHCTEM [NPOH3BOJBHOM
kondurypanuu. PaGouas nporpaMMa nep@oxapT, TeKCT NpOTpaMMBl H NPaBUJa NOArO-
TOBKH MCXOAHOH HH(MOPMALMH HMETCs B GHOJIHOTEKE NpPOrpaMM  BbIIHCIHTENBHOMN
Jaaboparopun LITHHUHUCa.

I1.9.2. Ina o6onouek, cocTaBJjeHHbIXx GoJjee yeM H3 IECTH MMJAOCKHX IJHT, JAO-
nycKaeTcs BBHIIOJIHSITL pacuerT B NPeaNONOXKeHHH O KPYyIJiok B miaHe ¢opme o6osou-
KH, HO C TOCJEAYIOIMM YYETOM IONOJHHTEJBHBIX YCHIHA (H3rHGaloiuX MOMEHTOB H
MONCPEUHbIX CHJI), BO3HHKAIOIIMX B NDOJOJbHBIX CEYEHUAX B DeE3yjbTaTe MECTHOro
usrnba naHenei.

[1.9.3. Ycuausa mccTHOro H3ruba naHeseli ONpeiesiletTcss B 3aBHCHMOCTH OT KOH-
CTPYKIKH CTHKOBOTO COENMHCHAS 1 BHAA BHEIHMX BO3AeficTBHIL.

11.9.4. TIpn pacyere 06oJOUKH GOJBILIOTO JAHAMETPA HA OCCCHMMETpPHUHOE AaBJe-
HHe TpYHTA BHYTPeHHell 3aCHIMKH JOMOJHHTCAbHBIE YCHAHSI ONPERessoTcs no ¢op-
MyJam:

IpH KeCTKOM COeiHHEHHH NaHesed

o, D? 1
Mgy = — —»%)-"— sin? %
n
2
°r Don . T
Mgy = —5—sin? —
P2 24 nn b3 (68)
9 Dy T
Q@g =0 !
NpH IUAPHHPHOM COCJHHEHHHU TManenel
GR‘Dgn T
Mg, = sin? —
d SD LI (69)
Sp-on b
= e sin —
QB] 2 a
Q,sz =0

3aech HHaeKcs 1 H 2 0D03HAUAIOT M3THOAIOUIHE MOMEHTH K TIONEPeYHBIE CHJALL COOT-
BeTCTBEHHO B y371aX K CepCANEHE NpoJeTa NaHenH.

I1.9.5. TIpu pacuere 06OJOUKH Ha JaBJeHHe 00paTHOIl 3aCHIMKH HJH BOJH JO-
MOJHATENbHBIE YCHIHS ONpeAealoTcs no opmyiam:
MpH KECTKOM COeJHHeHHH raHeJeil
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IIPHJIO)KEHHE 9 (npodoancenue)

G‘}é’ sh §/ — sin & W

Bl ™ " 9£2 Sh £l + sin &/
0 $in§—-ch§——cos £ o ch & -
Moo oe R 2 2 2 2 0
B2 g2 sh &/ + sin &/ } (70)

0 _"%’ch&l—cos&l
B ™ TET ShEl 1 sin &/

Qg =10
NIpH LIADHHPHOM COEAMHEHHM Hane/ el
M B1i = 0
Joa sin § ——shg l
M, =R
p2i £2  cos l+ ch ;1

Qo= R sin £/ 4 sh &/
Bli™ "2t cos&ld-chEl

th =0

rie [-— WH¥pHHA MAHCJH, M,

£ — xoadduumenT, XapakTepusyioumiKil 1e)OPMAaTHBHOCTS CHCTEMBL,

11.9.6. Ilpr onpexeneHnn XapaKTePHCTHKH AeQOPMATHBHOCTH —CHCTEMb!  JIOMYC-
Kaercs HCIOJb30BaHHe MOAEH TPYHTOBOH CPeibl R BHAE OCHOBadWs BuHKJAepa ¢ KO-
s dunuentom nocrenn C. B atom cayuae

|
z |
} (71)
|
)

C
E— .
N 4Eq 1y’ (72)

rae Enln — XecTKoCTh maued mnpH usrube, MIla-m*
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MPHJIO)KEHHE 10 (pekomendyenoe)

PACYET COOPY)XEHHH U3 OBOJIOYEK BOJIbIIOIO
JAUBAMETPA HA COBUI U1 ONPOKHADLIBAHHE

[1.10:1. K casuralomusm TOpH3OHTAJIbHBIM CHAaM, AeHCTBYIOUIMM Ha 06O0JA0OUKY,
OTHOCSITCS:

TOPH30HTa/bHas COCTABAAIOINAS AKTHBHOTO AaBJeHHS IPYHTAa. 3aCHUKH, BBIYHC-
JsieMasi B COOTBETCTBHH ¢ Vka3dauusamu mn. [1.5.1—I1.54;

BOJIHOBOE JIPOTHBO/ABJ/eHHe, BO3HHKaIOIee NIPH OTKATE BOJHBI, HJIM COCTABJAIO-
ast WBAPTOBHOTO YCHJMS, NEPIeHAHKYASPHAsS JIKHHH KOPAOHA;

BOJIHOBOE€ JaBJeHHe NPH (POHTANBHOM NOAXOJE BOJHH (AN OrpasuTesbHBIX CO-
OpYXKeHuit).

[1.10.2. CymMa BepTHKaJBHBIX CHJ, JEBCTBYIOIIHX Ha KaMeHHYIO nOCTeJb B Ce-
YeHHH NOJOIIBH 000J0UKH, oNpejesseTcs Mo chaeayouteil Gpopmyqe:

P:P06+PH+PB.3+P6_C+531 (73)

rae  Pge— cuia TsXecTH ofogaouku, KH;

Py — cuila TsKeCTH HAXCTPORKHM M 6aJJIacTHOTO ¢Jlof, Jexauiero Ha Helt, kH;

Py, — cuaa TsXKecTH 3achinkH obogouky, KH;

Pg . — CHJIa TSXKeCTH 6aJilaCTHOTO 10, JIeXalero B pefenax CBOOCAHOTO MO-
nepeynoro KOHTypa o60souky, KH;

Ej — BepTHKaJbHAs COCTAaBIAMIIAsh akTHBHOLO 1aBjeHHs TPYHTa, Ompejedse-
Masl B 3aBHCHMOCTH OT BEAHUHHL TOPH3OHTAJbHOM COCTaB sliOMIeH ax-

a o

THBHOTO AaBJenus rpyHra E| 1o caeywomed popmyJe:

ES = E%tge. (74)

[1.10.3. Hecyuias cnocoGHoCTh COOpYKeHHH H3 000g04yex OGosblIOro guameTpa
Tana A NpH [JOCKOM C/IBMre BMeCTe C IOCTeJblO, PAclO/OXKEHHOH Ha TOBepXHOCTH
rpyHTa OCHOBaHHs (pHe. 8), npoBepseTca:

no niaockoct CD mo dopmyae

nenk < (P + Gyl fr %\ , (75)

rie Gp — CHJa TSXKECTH KaMeHHOH nocTequ B KOHType ABCD, onpegensemas no
¢opmyae m. I1.10.5, xkH;
fe-— Ko3bdULHeHT TPeHHS KaMCHHOH MOCTEIH MO TPYHTY OCHOBaHHA, iIPHHH-
MaeMbi Ha OCHOBe 3KCIEPHMMEHTAJRHBIX AaHHBIX, a NpH OTCYTCTBHH Ta-
KOBEIX ~— PaBHbBIM 1€ ¢r:
r—— YTOJ BHYTDEHHEr0 TPEHHS rpyHTa OCHOBAHIIS,

[10 HaKJIOHHOH miockocerd BD no thopmyie
m , .
nent [(PA4Gay) sinac+E cos ] < —Kﬁfx [{P-4-Gpy)cos ac-E sin ag], (76)
H

rie Gp — CHJAa TAKECTH KaMeHHOH nocrequ B koHType ABD, ompegensievas o
dopmy.ae m. I1.10.5, xH;
Ole— YTOJ MEXKAY NOI01BOH 000I0UKH H IJOCKOCTLIO CABHIA, TPal;
fi— KO3 dUIHEHT BHYTPEIHEr0 TPEHHS KaMEHHOII roCTeNH, KOTOPHIl IJomyc.
KaeTesl NPUHEMATE PABHBIM:

fe=18 ¢« . (77)

31ech ¢x— yrod BHYTPEHHero TPEHHS KaMHs,
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IPHJIO)KEHHE 10 (npodoaxenue)

[1.10.4. Hecymas crnocoBHocTh COOpYXeHHH u3 000J04eK BOJbIIOro . gHaMeTpa
Tuna B npH NAOCKOM CABHLE BMECTe € NOCTENbIO, VYTONIEHHOI B OCHOBamde (CM.
puc. 8), npoBepsiercs no cAeAyoulell Gopmye: x

m

nenE < ([P + Go+ Go) fr + EJ] = (78)

Puc. 8. PacuerHbie cXeMbl COOPYREHUH H3 06070YEK

6oJpLIOrO JHaMeTpa NPH CABHTE H ONPOKHILIBANMH;

@ — CcXeMa CABHTA TO TOCTENM U BMeECTe ¢ IoC-

T€JbI0 JAJIS1 BO3BHINAIOMIEHNCH KaMEHHOH [OCTeJH;

6 — TO XKe, AJs YTONNEGHHON TI0CTENH; 8 — cxeMa
pacueTa IPH CHPOKHAIBBARILI

rie  Uz-—cuia TaxecTH 3achinkd B kourype ADK, onpenensemas mo n. I1.10.5;
EP— yiepxupaomias TODH3OHTAJAbHAS CHAA OT FPYHTA 3aCHIIKH B KOHTYpE
DAK, onpegeasieMast 0o gopmyae

lj—m‘ir_ I3 (79)

E‘g == 0,51112 s My
my = fr
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INPH.TOJKEHHE 10 (okonnanue)

3n1ech my— 3aM0XKeHHEe O0TKOCA KOTJI0BaHA,
ho— BHICOTa KAMEHHOH MOCTE/H, M,
Y3— NJOTHOCTb 3aCHINKYM KOTJOBaHa 10J KaMEHHYI0 mocTeab, T/m3.

[1.10.5. Maccul OTHeabHBIX 4YacTell KaMeHHOR MOCTeJNH H 3aChiNKH, YMHTLIE2EMble
p nn. [1.10.3 u 11.10.4, onpegensirorcs no caepyolmiuM Gopmyaam:

Gy = Yl | L (65 = 0.5D4)-+0,393D7]; (80)
Gy = 0,571xhal (bs + 0,5D4 -+ bp); (81)
Gy = 0,501 1,L, (82)
11e Yg— [JIOTHOCTb KaMHsl, T/M5;

b; — wupuHa GepMbl KAMEHHOH MOCTENH, M;
L — pacuerHas WHpHHA GJOKa ¢ y4eTOM PAacCCTOAHHA MeXKAY 000a0uYKaMy 4,
paBHasi:

L =Dy +a; (83)

bp— NpUBE/ICHHOE PACCTOSIHME [0 YCJOBHOHA MJOCKOCTH JeHCTBHS BEPTHKAJIBHBIX Ka-
caTesbibiX HAMDPSAKEHHA OT 3aCHINKH, PaBHOE:

0,4D3
bp=—7—" (84)

[1.10.6. MOMEHT CHJI, YAepKHBAIOUIHX O6GOJOYKY OT ONPOKHABIBAHHSA, pPEKOMeH-
LyeTcs ompeaesath 1o caeiywoumel Gopuyde:

My = 05D, (P + E% + E2 | + Pyby+ E% by, (85)

rre by — baccTosiEMe OT OCH BpAIlEHHs [0 JHHHM AefiCTBHS paBHOJEHCTBYIouel
Macchl HaACTPOUKH M GalJIaCTHOrO CJIOS, JeXKaliero Ha Hed, M;
b j— BenuuHHA, onpedensieMasi o dpopmyse m. I1.10.5;
Ega ~— CyMMapHast BeJHYHHA BEPTUKAJIbHBIX CHJI TPeHHS BHYTpeHHeH 3aChlIKH,

BO3HHKAIOWHUX Ha BHYTPEHHEN NOBEPXHOCTH 00OJOUKH, ompejenseMas MO
Gopmyne

E},=Pyst+ Ps . — 078D op . (86)

3aecs P, 5 P .— Bemuunbl, onpejensiembe no 1. [1:.10.2;
O g7, — BEPTHKA/IbHOE HANpsXEHHE BO BHYTPeHHell 3achinKe Ha YPOBHE

" nopomBw 060s0uKRW, ompenensieMoe no dopmyae (27) mau (31) B
3aBHCHMOCTH OT CXeMbl Mepelayd Harpy3KH Ha BHYTDCHHIOK 3a-
CBITKY.
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[IPHJTOKEHHE 11 (pexosendyemnoe)

ONPENEJEHHE HECYHHENX CNOCOBHOCTH OCHOBAHHH
O CXEME INIYBUHHOTO CABUTA

[T.11.1. TIpn onpepenenun Hecyulefl COCOGHOCTH COOpYKeHsili MO KPYIACHHJIHH-
IpUYeCKOl TOBEPXHOCTH CKOJAbXKEHHMS KDHTHUECKHI LEeHTP KPHBOIl CKOJIbXKEHHS Cc.e-
JlyeT HaxOAMTb, paccvaTpHBas CHCTEMBl KDHBBIX, MPOXOASILHX Yyepe3 TOUKY mnepece-
YeHHsT YCJAOBHONH pacueTHO1 NMJOCKOCTH [JJfA ONpPefAeJeHHsT aKTHBHOTO AaBJEHUS C
AJOCKOCTDIO TIOAOWBE 060J0YKH M yepes ThIOBOe pefpo xamenuofi mocteau (puc. 9).
Han6osee onacHoe AJisi yCTOIUHROCTH CCOPYXKEHHS TOJOMKEHHE HEHTPa BpaIleHHst
onpeieaseTcs NYTEM NPOBeICHHs Psifa PAaCcueTOB MPH Pa3/IHUHBIX HEHTPax BpallleHHs.
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Prc. 9. PacuetHas cxeMa 1 onpefeseHysl HecyuieH CHOCOGHOCTH NO cxeMme
rny6RHHOTO CABHra (KpYTJOUIJIMHAPHYECKAsl IIOBEPXHOCTD CKOJbAEHHSA)

Eciit B ocHOBaHHH HENOCPeLCTBEHHO IOJ COODYKEHHEM HMeercs HanJacToBaHie
pa3/MYHLIX FPYHTOB, TO HeOOGXOAIMO NPOBECTH AONOJHHTENbHYIO NPOBEPRY MO KOH-
TAKTY MEXJy OTAEJbHBIMH CJIOSMH I'DYHTA LJs AYT CKOJIbXEHHS, NPOXOJSILHX B 06-
JIACTH YKa3aHHOTO KOHTaKTa.

Ilpu pacuyere COOpyKeHHS METOJOM KPYIJIOUHIHHAPHUECKOH MOBEPXHOCTH CKOJb-
MEHHA DEKOMEeHJYeTCst NPHMeHSTb ToToBhle nporpaMmbl aas DLBM, oco6euno mnpu
CJOKHEIX HaNJACTOBAHHSIX I'PDYHTOB OCHOBAHHS,

[1.11.2. Pacuer coopymxendil H3 060J104cK GOJIBIIOTO JIHAMETPA NO KPYIJIOLHJIHH-
JPHYECKOH MOBEPXHOCTH CKOJbKEHHS DPEKOMEHAYETCS NPOH3BOAHTL Ha OJHY 0060J10Y-
Ky B Tpefejax pacyeTHoi mupuHnt L. Ias npoeeaeHus pacuera npodmiab coopyxe-
HHA H 0ObeM TPYHTa OCHOBaHHS H 3aCHIMKH, PACHOJOXKEHHHI BHYTPH KpPHBOH CKOJb-
JKeHnd, pa3buBaeTca Ha BepTHKaJbHbIE 110J0CH OXHHAKOBOI WMPHHB, paBHOA oT 1,0
1o 2,0 M. Macca kaxaofi moJiocsl ONpenensercs ¢ yderoM Macchl OOOJIOUKH M 3aChill-
KH, ncziaualoumx B paccMaTpHBaeMyi0 II0JOCY B NpeleJax pacyeTHONl IUHPHHE
6aoka L.
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[1.11.3. 3HayeHns cyMM YIeDXKHBAIOIIHX MOMEHTOB M MOMEHTOB, BhLishipaICLIMX
CJBHUr, onpeaeasieTcsa no caegyouuM Gopmyaam:

L ME = Re( gfcos i tg 3+ £ eily) s (87)
LM, = R¥(g g} sin 5} ), (88)

rae R *— pafnyC KpHBOH CKOJbXKEHHS, M;

g} — cHna TSKecTH i-ii BepPTHKAJBHON IOJOCH B Npefenax MIMHBL L ¢ yueroM
pPasJuYHLIX CJOEB TPYHTA, 3JEMEHTOB COOPYKEHHS H BEPTHKAJLHOH Ha-
TPY3KH IO TIOBEPXHOCTH MpHYaJta, KH;

fj— YTOJl BHYyTPEHHEro TPeHus pyHTa B OCHOBaHUH i-f NOJOCH, Ipaj;
¢ — yAeJbHOE CLeIJIeHHe FpYHTa B ocHoBaHMH i-#i mosocsl, MIia;
! — pauHa pyru 1Mo OCHOBAHHMIO i-H IIOJIOCH, M;

#"— yros Hak/MOHa KacaTenpHOH, NMPOBEACHHOH K TOUKE MEPeCeueHis JTHHHI
ReACTBHs CHJI C JAYFOH CKOJBbXKEHHS, II0 OTHOUICHHIO K TOpH3OHTaJbHOH

JUHHH, TPaL., Ha puc. 9 oGosnauer B}

g,

. .r;
8 = arc st—;. (89)

3nech r; — paccTofiHie IO FODH3OHTAJH OT LUCHTPA BpallleHHSt [0 JHHMH AeHCTBRHSA
cuas gF, M

[1.11.4. TIpn pacuere Hecylueif CNOCOGHOCTH IT0 METOAY KpYIVIOMHIHHIPHYECKOH
TIOBEPXHOCTH CKOJbXKEHWH BpPEeMCHHBIE Harpyskd OT CKJaAUPYEMbIX TPY30B H TpaHC-
TNOPTHRIX CPEACTB CJeAYET pacrnojaraTh 3a NpefesiaMH 30HH, ONPEALAeMORt paccTof-
HHEM OT JHHHH KOPAOHA [0 BEPTHKANBHOH IJIOCKOCTH, mpoxoisiled dyepes Touky M
(cm. puc. 9) mepeceyeHHS LYrd CKOJbXKEHHS € PafnycOM, NPOBEIEHHBIM MOX YIJIOM
$r K BepPTHKaJd B CTOPOHY TEPPHUTOPHH.

[Tpr mcmospsoBanun JIIBM pekoMeHAYeTCsl YTOUHATb DACNONONKEHHe BpEMeHHOH
HaTPy3KH Ha OCHOBE ONBITHBIX IPOCUCTOB.

11.11.5. Pacuer coopyKeHui Uz ofoJouek 6OJbIIOIC JHaMeTpa MO MeTONY TIOpH-
3O0HTAJBHEIX CHJ PEKOMEHNYETCS [IPOM3BOAUTH Ha OJHY OOOJOYKY B mpejenax pac-
yeTHON mupuubl L. s nmpoBeleHHs pacueTa NPoduib COOPYKEHHA H oGbeM FPYHTa
OCHOB2HMsl H 34CHIIKM, PaCloOJIOKEHHbIX BHYTPH (HKCUPOBAHHOH IOBEDXHUCTH CKOJb-
JKeHHst, paabUBaeTCs BEPTHKANLHBIMY TAOCKOCTAMYU Ha ONOKM INMPHHA KOTOPBIX Onpe-
nensercs Kou@urypauuesi GHKCHPOBAHHOH JIOMAHOH MOBEPXHOCTH  CKOJbIKEHHS
(puc. 10).

Crm)a TAXKeCTH KaxKjiaoro 6a0Ka onpeaensieTca ¢ y4eToM CHJbI TAXKEeCTH 060104 -
KH H 3aChlIKH, NOnazaolldX B paccMaTpuBaeMbill 6J0K B npeienaX ero pacueTHOR
wYpHHLr L.

I1.11.6. 3uaueHnss CyMM TrOPH3OHTAJBHHX YJEDXKUBAIOUINX H CRABUMAIOULEX CHJA
ONpPeAENAIOTCS 10 CaeYIOIUM popMyam:

SH; = EP;1g 8); (90)
0,'171 r T
ET1=E(P;'+@) [tg 8; —tg (3 —w:)): on

rae  Pj — cHna TaxecTH i-ro 6aoka, KH;
ﬁ‘; — HaAKJOH NOBEDXHOCTH CKOJIbKEHHS i-T0 GJIOKa K TOPH3OHTY, Ipak;

£; — YAeJbHOE CHEnjeHVe TPYHTA B OcHOBaHuM i.ro Gaoxa, MIla;
b; — wMpHHa {-T0 GI0KA. M;
(pj— YTOJI BHYTPEHHETO TPEHHsI IPyHTa B OCHOBaHHH -0 0;0Ka, Ipan.
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T1.11.7. [lpun pacyete ycToiiuMBOCTH COOpYsKeuHuil H3 06oJ04eK GOJBILOTO jHa-
MeTpa no METONY TOPHU3OHTAJBHBIX CHJ CJEAYET PaclogaraTs BPEMEHHYIO Harpysky
OT CKJaZHPYEMbIX IPY30B H TPAHCHOPTHBIX CPEICTB HAa HeyCcTOHUMBHIX 0.i0Kax, T. €.
Ha 6J0Kax, y xoropeix H; >T;.

[1.11.8. Tlpn pacuere coopymeHHil H3 06040YeK OOJBUIOTO LHAMETPA [0 METO-
a1y BHUUIa caeayer pykKoroactsosaTbesi noJoxenusMu CHull Ha npoekTupoBanue
OCHOBaHH# THAPOTEXHHUECKHX coopyxenti. Has 00om0uex Ha KaMeHHOH muctean (co-
OpyXKeHHs THNa A) HeOGXOAHMO 3MIOpPY HaNpsiKEHHIH [0 MOAOLIBE MOCTENH NPHBECTH
K YCJOBHSM ILTOCKOH 3alaum, 3aMeHHB €€ PaBHOMepHofl 3miopoil (B MCilePEYHOM H
NPONOJLHOM HalpaBJeHusAX) IudpHHON B 1 uHTeHCHBHOCTHIO ¢ (puc. L1), ompepe-
JgeMbBMH 1o GopmyJaM:

B = Dy + 2h; — 2¢; (92)
- = n(Dy+ 2hy)2 (Smax + Timin) 93
- 8B (Dy+ a) ' (93)

TAE € — KCUCHTPUCUTET pasﬁoueﬁcmymmeﬁ BCEX CHJ Ha YPOBHC NOAOIIBLL MOETENU.

Coomercmyxomue COCTOSIHHIO NIpeleJbHOrO paBHOBECHS paszpywialolias Harpys-
Ka Rnp.p' HOpMaJIbHBIE Unp.p H KacaTeJbHble Tﬂp.p HanpAzKeHHA OIDPENesAIOTCA H3 Bbli-

pasKeHui:

Rnp.p =T BZN-(+ BeN,+Blg+9' )Ny (94)
R, ,cosd
p.p ¢ .
= T B gy (95)
Ryppsind’
Tapp="p§ (96)
b(:os,&)sin(pT + ¢ —39)
1= Cos py—=Hsin(§ 43" —¢) ° (97)
. k(14 myctgocospcosB
N E— e - .
¢ sin(3+8)sin(@ +3" —q)’ (98)
___k(14-m)cospcosf .
Ne= sin (% + ) cos (§ -3 — g} ° (99)
1 sind’ |y
B—T(arccos Sin(P+<P—a)’ (loo)
d+i(l4m)
—arctg j——— .
Py arcg{—btgﬁ~tg8[t(1+m)+b+d}}’ ¢101)
5=d—?+arctge“mmgs$’;COSﬁ; (102)
__sindcos (¢ —9)
b= sy (103)
a? —sin?)

d= “Dsingy (104)



Crp. 44 PTM 31.3013—77

TIPHJOXEHHUE 11 (npodosmenue)

90[7 C[;ﬁ

Pukcupobarnas n0BeprHOCms CKOASHLOHILS

Puc, 10. Pacyernas cxema pas onpejeJenus HeCyuleH cnocoOGHOCTH Mo CXeMe IJy-
OMHHOTO CABHra mo (GHKCHPOBAHHOH IIOBEPXHOCTH CKOJIBXKEHHS (MEeTOL TOPH3OH-
TaNbHBEIX CHJ)

Pyuc. 1], PacueTnas cxema npi rAyOHHHOM CiBHTe no cxeme BHUUTa
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a =sin¥ exp (0 tg ¢); (105)
a
k= — ——; (106)

sin ((45"-%)

ka sin (45o —_ —g—)

i = Tcos ¢ ; (107)

1 . ‘
m=— |1+ gse(s + L)) (108)
ED = B, (109)

0,5
Gk
03
0,2 p-r

o8 A \ " ; - ) J :
I o1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0994

?

Puc. 12, T'padux ana GespasMepHeix KoahOhHIMEHTOB Hecynlell crno-
cobroctt N, v Ny B 3aBHCHMOCTH OT yrila BHYTPEHHETO TPeHHs @

¥ yraa HakaoHa 87 cuabt Rpp

Ny N, Ng— Gespasmepune koshdunientn gecyulell crnocoGHOCTY, KOTOPLIE
BMecTe ¢ KO3())HUHEHTOM R MOKHO ONpejleNuTb H3 rpadHKoB
Ha puc, 12—19;
g=1 tn — MHTEHCHBHOCTb PABHOMEDHOI NPUIPY3KH HaJ 30HOH BHIIHPA-
nust ECD, xH/m2;

g .
q = % — HHTEHCHBHOCTb NPHTPY3KH Haa 30HOH Bhnupanust ECD, vunth-

~ BK
Bawllell BiusHue MecTHON Harpy3xu Go, kH/m2;
Gy ~— CHJa THXKEeCTH YacTH KaMeHHOH NOCTeJIH, PACHoJIOXKeHHOH BHILIE
ypOBHS Ha ¥ Jesee gunuu EM (eM. puc. ul), xH;
O’ — YroJl HakJOHa CHJBI R“p_p K BepPTHKAJIH.

rue
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~1k

ih4

Puc. 13. Tpaduk nas onpenesenns GeapasmepHbXx Koshduunuesros
recymefl crocoGHocTit N H & B 3aBHCHMOCTH OT yIJla BHYTpPEHHEro
TpeHHs @ H yraa HakJoua 8 cuast Ry, p

03

Puc. 14, I'pagux zas onpeaeienns Ge3pasMepHbLIX K03 QUIIEHTOB
Hecylleli CnocoBHOCTH "V‘( # N, B 3aBHCIIMOCTH OT yrJa BHYTPEHHETO

Tpeuns ¢ M Yria nakaona 8’ cuasl Ry,
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Puc. 15. Tpaduk zas onpemeneHus GespasMepHHIX Kosddunuentos
Hecywel cnocobHocTH No # 2 B 3aBHCHMOCTH OT YIaa BHYTDEHHEro
TpeHus ¥ yraa HakaoHa 8 cuasi Ryp o

7,8
15,8
3,8

"8

Puc, 16, I'padux za1a onpenetenus 6eapasMeptiniX  KOs(hULUEHTOD
recymielt cnoco6Hoctd Ny u Ny B 3aBHCHMOCTH OT Yriia BHYTperHero

TpeHus ¢ H yraa nakaona 8’ cuaul Rpp o
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Puc. 17. Tpadux nna onpexeneHus Ge3pasMepHuX kosdduuueHTOB
Hecyurelt croco6HocTH No B 32BUCHMOCTH OT Yria BHYTPCHHEro Tpe-
HHA @ H yIia HagaoHa 8’ cuast Rpp o

Puc. 18. Tpagur n1s onpenetenns 6e3apasMepHHIX  Kos(hdUUHEHTOB
Heeyiell Cnoco6HOCTH N.( u N B 3aBHCHMOCTH OT yraa BHYTPERHero

TPeHHS ( M YIVIa HaKaoHa 8" cuunl Rupp
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Puc. 19. I'padux jaasi ompeneseHus Ge3pasMepHbX KO3 HUHEHTOB
wecvieft cnocoduoetd N, W k& B 3aBHCHMOCTH OT YIyia BHYTpeIlHero
TpeHus ¢ W yraa Haxkiona O cuast R g,

[1.11.9. Ilpn pacuete ycroHumBocTH 0COJOYEK, YCTaHABJAHBaeMBIX Hd TpPYHT OC-
noganis (1in b), BeqrudHHLl B ¥ G ONpeAENSIOTCS 0 GopMy.iam:

B=Dy—2e, (110)
T Di {Smax + Smin)
g = 88D, = a) , (111)
rie e — IKCIIEHTPUCHTET paBHOLEHCTBYIOIIEH BCEX CHJI Ha VpOBuHe MOJ0-

WELl OBOJC0UKH;

Smaxs Smin — KpaeBble HampsfxkKeHHS NO NMOBEPXHOCTH KOHTAKTa O0OJOYKH ¢ OC-
HOBaHHEM.

B ocTanbhHOoM pacuyer BLINOJHAETCH B COOTBETCTBHH ¢ YKAa3aHUAMH (IpeAblaylie-

rc nyskra IL11.8.



Crp. 50 PTM 31.3013—77

IIPHIIOKEHHE 12 (pexomerndyemoe)

ONPENEJEHHE NEPOPMAIUNA COOPYXEHWUN
H3 OBEONOUEK BOJIBIIOTO AUAMETPA

[1.12.1, O6mas BeaMuuHa BePTHKAJBHBIX AebopMauuil COOPYKEHHA NOL JeilCThil-
eM 3aJ21HbK IKCIAYATAUHONHEIX HarPy30K ONpefleseTcs Mo chaeayiouleli dopmyie:

A =4 + A 4y, (112)

rae A — ocanxu o00NOUKN KaK LITaMIa Ha JACHCTBHE BePTHKAJLHBIX HALPY3OK OT
JeficTBUSA KOHCTDYKIHY BePXHEro CTPOEHHS M 34ChINKHA T'pyHTA A0 HDOEKTHOE‘{
OTMETKH TepPpUTOPHH W CHJI TpEeHHA OT H0KOBOro NAaBJEHAA rpynia, a Takxe
JKCIJIYAaTAUUOHHBX HArpPy3o0K, M;

Az — ocamky 00O0JIOYKH OT TOBOPOTA, BO3HHKAIOULEro TNpH JNeACTBHH MOMEHTa OT
HAaACTPOHKH Ha 0GOJICUKY H NP TOPHU3OHTAJBHOM CMEIREHHH O06OJOYKH OT
TOPHU3OHTAJMLHBIX 3KCHIYaTALUOHHLIX HArpysox M aKTHBHOIO IaBJeHUS
TPYHTA, M;

Az — ocaAKH 000J09KH OT OOpaTHOrO NOBOPOTA, BO3HEKAOMWIHE OpH IeHCTBHU
IKCAJIYATAUHOHHON 1aTPY3KH 324 THLIOBOH TPaHbio 00OMA0UKH, M,

I1.12.2. Ocanku 060104KH KaK uiTaMma KPyrJofi B niaane GopMbpl noj ReficTBHeM
BePTHKAJIBHOR HArPYSKH caefyer ONpeensiTe MO ciexywoulelt ¢popmyne:

() (PP
2E), Dy ’

1

(113)

e u‘;p — KO3(Q(uuuenT MONepeyHoro pacliupeHus IPpyHTa OCHOBaMHS NOA 000-
JIOUROH;
0 P o .
E rp — MOIyJb oBLei TepopMaluy CpyHTa OCHOBaHMs NOoA oGosoukoit, MIIa;
P: ~ 3KCILIyaTallHoNHas Harpyska, cobpaHHas B mpegenax HaxcTpoiiku, xH.

I1.12.3. Ocaaxyu 060.104YKH OT IIOBOPOT4, BO3HHUKAWOUIETO HNPH AEHCTBHE MOMEHTA
OT HaAcTPOiiKA Ha 000J0UKY, C/1elyeT onpeneaaTb no Gopmyne

. (1 + p7y) DaMy

AY =
2 2 0
“bEErp

: (114)

rie My — MOMEHT JGHCTBYIOIHI OT HAaLCTPOHKH Ha 060J0UKY Ha 1 M ZAHHLL mpH-
YaJpHOro (ponTa, KH-M;
b — Beanunna, onpesensemas no n. [1.10.5 nacrosmero PykoBoacrsa, .

f1. 12.4. Ocapkn 06010UKH OT NMOBOPOTA, BO3HHKAIOILETO TIPH TOPH30HTANBLIIOM CMe-
menun 060JOUKH OT TOPU3OHTAJBHBIX IKCIJIYATANHOHHBIX HArpy30K H Jef>1BUH GOKO-
BOro JaBJeHus NPYHTA, CICAVET ONpPeJensiTh o GopMy.ie

oy (1+udy ) (1=265,) Pr (
4 (1—pd) “EY b

Lup,  top 1663
+ 5o In ——5—= |,
2 L? /
np

/
b arc tg —= +
£ 46,

(115)

Fle Pp — CyMMa TOPM3OHTAJbHBIX YCWIHK OT yKa3aHHBIX BUJOB Harpysok, AcileTBYIO-
WHX Ha 1 M pasdbl mpudageioro dpoHTa, KH;
L,,p — JJMHa Npuyana, M.
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T1.12.5. Ocaixyn 060a0uxH 0T cHpaTHOrO NOBOPOTA, BOIHHKAIOWIHE NPH 1eHCTBHH
SKCDJAYATAUHORHON HArpy3ky 3a THVIOBOH FpaHbio, CieAyeT ONpEeRensTb NO CJAEAYIo-
M popMyiam:

. g 20,4V L2, +45]
Tem P T Lopin
27 B0

]’/ L2p+‘lbz p\
T n—.___ | (116)
ap v Lﬁp+4b2 +an_
o () o (L 2 +4bE+l/L 4 (bg 2P
o o2agl, U

AbytV L2 11667
- VL2 H166% —Lip
E

V L4 (o205 —L
L 2 — (8,+2b) In (gt 2hel —Lup
V 124166 + Ly

L ., (117)
V L2 4 (bg 2650 +Lag
TRe by— WHPHHA mMOWaLy 3arpyxenus (puc. 20), »

by
:_ﬂ-—[ﬁvﬂ%
Er ”ﬂ/-\‘ by =dy+ B 25+ 4]
\ ‘\\ D=4, 8y-85+ 4T

Puc, 20. Cxema medopmanuit mpHYagbHLX COOPYKe-
HUH H3 000J09eK 50JbWOro fHaMerpa

T112.6. Yron maxnoua obosiouex (KpeH) cieayeT ompeiedsTs no popMyJe
H Al T __ Ad

ag = arc (g —i—arctg i-arc tg u

bg b 2bp

(118)
11.12.7. Napasnenvnble cMemenyst HaGEPEXHHX H3 0B0M0UEK GOJBLIOFO AHAaMET-
Pa HO TOPH3ORTAJH ONpefesioTes no Gopmyae

A — (I'H*rp) Pr .'/ L"p+b5+[«np
} 27'5

(1119)
ATy L b b2 —Loy
Mvae

Topusonranbioe nepememense KOpAoHa HabepexHOll A onpejeasercs 1o ¢op-

=H.tg ay.
4*

(120)
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[1.12.8. Tlpn onpenenennu nedopmanuil B CTPOHTEIbHBIE TepHON CJEAYET NOJb-
sopaTbes yKazauusmu nm. [1.12.1—T1.12.7 nacrosmtero PykoBoAcTBA ¢ COOTBETCTBYIO-
mefi sameHol HefcTBYIOHIMX MOMEHTOB M ycuawlh B vpOBHE NOAOHWIBH OJOJOYKH C
yueTOM 06:KaTHS KaMeHHOH NoCTeJH.

I1.13.8. Ons ouevku cocraBiaswoumell JedopMalui B CTPOHTENbHBIH nepHCHK OT
gpopeaamm 000J0uKOl I'pyHTAa OCHOBAHHS JONYCKaeTcss MOJb3OBATHCA CACRYIOMEHR

opMyJoi:

Sp= =, Aole ) (121)

TR€ §cp— CPENHAH DABHOMEPHO pachpeieseHHass HArpyska OT OGO/OYKH, 3ACHINKH,
HAJCTPOHKH, GanjacTHOTO CJIOS H BPEMeHHHIX Harpy30K Ha npHyajie Ha
ypoBHe moAoIBH 060Js0ukH, KH /M2;

Gy, — BEJMUMHA CHJOCHOTO AABJEHUA HA YDOBHE NOJOWIBH OGoMoueK, ompeje-
asgeMasi 0o gopmyne (31) nmacrosigero Pykosogcrsa, MIla;
A, — mapamerp, onpegeasieMuld 1o dopmyae (28) macrodmero PykoBoACTBa;
H; — BHICOTa noABOAHOI YacTy 060/I0UKM, M;
fa=1(1 + Prp) (1 — Prp — P“rp?\o)"
Ao — roaddunuenT 60K0BOro iasJenus, NpHHUMaeMblit mo Tabi. 5.
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AIPMMEP PACYETA NPUYANBHOIO COOPY)XEHUHA
U3 OBOJIOGUYEK BOJIBHIOIO IHAMETPA

Mcxoauwe ganHbie

Ipiwanskoe coopyxKedie A% r1yOHHB 130 M BBIIOMHEHO H3 KPYrJbix 000J0YeK
suamerpom 12,0 M ¢ toauiHHoll crerkn 0,2 ». OGOJ0UKH PACHOJOKEHB Ha KaMeHHOM
[OCTENH, YTOLJEHHOM B ocHOBaiue. Paccrosiive Mexay CMeXHLIMH 000A0YKaMH CO-
erasasier 0,5 M. OTmerka Bepxa o0osoukH cocrasaser 40,5 M, oTmerxa KopAOHA
+3,0 M. Harpysxu, geficrBymiomiue Ha TOBCPXHOCTH Npudana, otHocsrest K | karero-
pun. JIAs1 3achiiK¥ NIPHMEHsieTCSl NeCOK ¢ YrJacoM BHyTpenHero Tpenus 30° H mJIOT-
HoCTBIO, HaA BoKoit 1,8 v/m® u moa Bomeil 1,0 t/m% Moayas nedpopmaniy rpyHETa 3a-
chnky cocraBasieT 30 Mlla, Moxynp zedopmaudn rpyHra ocHobahist — 40 MIla, Mo-
Ivib yAPyroctd Mateprasa oboqouk 30000 MIla u xosddunuedt nonepeyxoro pac-
UIHPeHHs FPYHTa ocHOBaHug paseH 0,3.

Harpvsxi ¥ BoaacelicTBusg
a) Onmnpenedsieniie LaB/jeHusi TPYHTA BHYTPeHBell 3a2CHITKH,
Besnuntia 1 paciupefesienyie BEPTHKAIABHOIO HOPMAALHOTO N2BIeHWA ONPRARARRT-
cs no gpopmyaanm (26) u (27) PykoBoactsa.
PasuomepHo pacnpepesenHast Harpysm Ha YpoBHe BepXa 0GOJOUKU OT IEHCTBHUSA
0aJJIacCTHOTO €208 H BPEMEMHBIX HAIPYSOK Ha npHuua.e

go=25- 18+40 85 kH/M2 .

Onpejcanm Koacpcpum{em GOKOROIG 1aBJEHHA Ag HO Tabua. b. fo=
[apamerp A onpeaensiem no gopuyae (28) PykosoacTsa:
11,6

Ao=775.0415 = 4

OHPEJ JAEM BRIHYNHUY HODMOJIBIOIO 18BIeITHA Ha OTMETKAX!

+ 0,5 Sy = 85 kH/m?

~0,5 =05

+00 o,=18.14/1—e ¥ |4+85.¢ * =90,8 xH/m
-2 —2

20 5,=10-14(1 — ¢ ) £ 00,82 "= 97,3 kH/m?
-4 -4

—4,0 o, =10-14 (1 — ¢ %) 4. 90,8-¢ *=103,1 xH/m2
——6 —6

—60 ;= 10.14(1 —e 1% 1 90,8 2 = 108,8 kH/m?
—83 -8

— 80 a,=10-14{1—¢ ¥) £ 90,8 ¢ ¥= 112,2 kH/u2
=10 —10

—100 s5,=10-14(1—e ') 490,82 1% =116,9 xH/u?
] -1z

—120 5,==10-14(1 —e ™14+ 90,8-¢ 1* = 119,2 xH/m2
—13 -13

—130 3,—10-14(1 —e ") 4 90,8.¢ " = 120,8 xH/m?
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NNPHJTOKEHHE 13 (npodoaxenue)

Besnunia M pacupeiedeHlie TOPU3OHTAJIBHOIO HOPMaJbHOrO AABJCHHA HAa BHYT-
peHHuil KOUTyp 0GOJIOUKH M BepTHKAJbHOFO XacaTeJbHOTO HaNpPSIKEHHA ONPeReSIoTCs
no ¢popmyaam (34) u (35) PyxoBoJCTBa Ha CJeyIOUIMX OTMETKaX:

+ 05  0p=05 8 =425 1R =0,207- 85 =176
+ 00  0p=05 908=454 1=0207- 90,8=188
— 20 gp=05- 973=486 T =0,207- 97,3=20,2
— 40 ¢p=05-1031=515 12 =0,207-103,1=21,6
— 60  0p=05-108 =54 TR =0,207-108 =224
—80  op=05-1122=56,1 Tp=0,207-112,2=23,2
—100  0p=051169="584 T, =0,207-116,9=24,2
—120  0g=051192=596 1 =0,207-119,2=24,7
—130  0p=05120,8=604 T =0,207-120,8=25,0

6) AKTHBHOE JIaBJIEHHE TPYHTa OT €ro MacChl H PACHOJOXKEHHBIX HAa HEM NOCTO-
SHHBIX M BPEMEHHEIX Harpy3o0xK.

Vroa ofpyesus onpegensieM no ¢opmyne (40) PyxoBoacTsa aasa seceit 060.0u-
KH BMeCTe ¢ HaxcTpoiikod., KosbdwuuuenT, YIHTHBAIOIMN DPacnojOXKeHHe BpPeMEHHOM
HAFPY3KH Ha DIpHYale B 30HE [DH3MBI OGDYIUEHHA, ompejesisdeM no dopmyie (41). B
COOTRETCTBHY ¢ puc. 4 PyKOBOACTBA HMeeM:

g =40 kH/m% g1= gs==0; ga=20 kH/w?
Q% =40 xH/u? =2 M; ay=8 .

Jans pacuera ycrofiyusoct npusuMaem $=0 u §=30° cornacuo a. I1.5.3 Pyko-
BOJICTBA.
Torpa mo=tg 60°=1,73;

o 2(20.2 4 40.8)

T 16 [10-13 4 18-3 + 2 (40 + 20 -+ 40)]

Vroa ob6pywennst onpefeasm no popmyae (40) Pykosoxncrsa:

=0,117.

tge=—1,73 + Y 1,73 (1,73 + 1,73 + 0,117} -+ 0,117-1,73 = 0,79.
e = 38°20

Kosddunnentrr BepTHKAIBHON U IOPH3OHTAJIbHOH COCTABIAILHY 2KTHEHOIC AaB-
JeHHs onpeessem o dgopmyaam (38) u (39) Pyxosoxcrea:

01
¥ 0577+ 2,93

A, = 0,225.0,577 = 0,13.

=(,225;

OnpepeauM OpIHHATE! TOYEK NEpCCeYeHHS MJIOCKOCTeH OOpYyIeHHS ¢ KacCateAbHOu
K TBLIOBOH Tpand 0060I0Yek B MeCTaX M3MCHEHMs] METEHCHBHOCTH HATPY3KH Ha NpH-
yaJe:
2 c

h,;() == W})’ =?,D M,

8
h60 = 07,779_ ——10,0 M
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NIPHJIOKEHHE 13 (npodoaixcerue)

OHpe;ﬂG.‘IHM Op/AlHATY 3HOIOPphl BEPTHKAJIBHBIX H TODUH30HTAIBHBIX COCTABJIAIOMIIX
ZERJICHHES na GICAYIGULIHX OTMeTKaX:
+30  0%=40-0,225=9 xH/um?
05=40-0,130=521 xH/m?
+05  6%=1(40+25-18) 0,225=19,15 xH/m2
69=85-0,13=11 xH/m2
0 9= (85+20) 0,225=23,7 kH/m2
05=105-0,13=13,6 xH/m?
+00 o =1(85+8-0,5+20) 0,225=25,7 kH/m?
09=114-0,13=14,82 kH/m?
—7,0  o%=(114410,7) 0,225=41,5 xkH/mm2
09=(114410,7) 0,13=24 xH/m?
0 %= (184-+40) 0,225=>50,4 xH/u?
0%=(184-+40) 0,13==29,2 xH/m?
—130  o%=(22446-10) 0,225=64 kH/m?
0%=284.0,13=37 xH/m2.

CocraBasiolllie IIBAPTOBHOIO ycuausl Ha OAHY o06o0jg09Ky TyMOb, paccun-
Tarsoll Ha narpyskd 1000 kH, npunnMaeM paBHBIMHA!

B TOPH3CHTAJNBHCM HalpaBJeHHH Ny =870 kH;

B BEPTHKAJILHOM HalpaBleHRU V=467 xH.

Pacuern Hecyme#r cnocobHOCTH

a) IlpoRepxa yCTOHYHBOCTH COOPYIKEHHS HO CXeMe IIOCKOTrO CJBHIA.

OnpejeasieM CyMMy CABHMTaiOMIMX FODH3OHTAJBHBIX CHJ, JeHCTBYIOIYX HA OfiHY
c60acuKy. [OpH3OHTabHAs COCTABJASAIONA AKTHBHOTO JAABJICHMA IPyHTa Ha 1 M aam-
HLI COOPYXKeHHs onpejessercs no ¢popmyse (puc. 21):

FA 94 19,15 23,7425,7 25,7441,5
ro P) 2 2

X 6=2352 4+ 12,3 + 235 + 344 = 626,5 xH/x.

[oarag cocTaBagmUlas akTHBHOIO JaBJEHHSI TPYHTa Ha OAHY 06OJOYKY ormpe-
easercs no GopMyJc:

2,51 0,5+ 70 + ‘i(%“%!‘

X

E:=626,5(1240,5) = 7850 xH.

CvMMa BepTHKAJDBHBIX ChJ, AeflCTBYIILHX Ha KaMEHHYIO ITOCTEJAb B CCHCHHH TIO-
Zowsb 060/0UKH, onpeieisercs no ¢opmyJae (73) PyxopoacTaa.
Cuna raxecTu 060JOUKK paBHA:

Pos=3,14-11,8-0,2-13- 14 + 3,14-11,8.0,2-0,5-24 = 1440 xH.
Chuaa TaXKeCTH HaACTPONKH H 6a/TacTHOTO CJ0s, JexKalero Ha Hei:

3,14-62

Py=25-6-12,5-18 — =

-2,5-18 == 820 xH.
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NIPHJTOKEHHE 13 (npodorxenue)

Cunta TAMUCTH GAMLIACTHOFO CJOS, Jemallero B mpeienax cBOGOAHOrO KOHTYpa

060.10UKII:
Pc.c =3,14.6%.2,5.18 = 5100 kH.

Cila TAMKECTH BHYTPEHHEH 3acHIIKH 0OOJIOUKH:
P, ,=314.582.13.10 - 3,14.582.0,5. 18 = 14650 xH.

50 100

Y 40
Y / L

?_ iunuﬂn‘ﬂn_ﬂhn‘Hn‘nn tred 5,0
2.0 05 T s /
b A 2Rl S 42,5 19,1(25,7)
‘ Y, 454 25,7
/ & 486
(5 ,,/ | 515
/ 540
Lo ’ 41,5(504)
56,1
-13,0 564
y 596
X , 604 _ﬂl 64,0
| S, G

Puc, 21, PacuerHast cXeMa COOPYXKeHHS K 8Miopbl G0KOROTO 1aBACHHA TPYHTA
pHyTpeHHell ¥ BHelIHe 3achIMKN

Beprmw.:nmzm COCTABAAIOILAA AKTHBHOI'O A4BJEHHUA TPyHTA:
E® = 7850+0,577 = 4530 kH.

CyMMa BEpTHKAJBHLIX CHJ PaBHA!
P = 1440 + 820 - 5100 4 14650 -+ 4530 = 26540 xH,

[Iposepxa ycToduuBocTH MPoBOZHTCS no ¢opMysde (153) ¢ ywerom cocramasio-

KX WBADTOBHOCO VCHAHA!
1,0.1,20 (7830 -+ 870) < ]—1152% .0,5 (26540 — 467)

10464 < 11870

6) Ilposepia yerolluMBOCTH OOO/IOMKH Ha ONMPOKHIBIBAHKE ¢ LE/]bIO NPEROTBPA-

1EHKS! BLICKAMbSHIBARKSA BHYyTPeHREN 3aCLINKY,
CyMMapHas BealyiHA DBEPTHKAJBHBIX CHJI TPCHHS BHYTDEHHel 3achHlIKH, BO3HH

KaloUHX Ha BHYTPeHHe!l moBepxnocTH o60/0uKH, onpepeasercs no dopmyne (86) Py

KOBOJCTBA:
E; , = 14650 + 5100 — 0,786 11,62.120,8 = 7000 kH.
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OPHTOXEHHE 13 (npsdo.axcenue)

Onpeeasem BenuHry b no popmyae (84) PykoecicTsa:

0,4-122

bE = '1—2';—5— = 4,6 M
MoxeHT cudl, YAEPKHBAOMNX 060M0YKY OT OTPOKHABIBAHHSI:
.122
My =0,5-12 (1440 + 4530 +- 7000) + 820-1,5 + 4530 % =100130 xH . u.

MOMEHT OT TOPH3OHTAJBHBIX CHJ, BHI3HIBAIOILHX ONPOKHAHBAHME, Oipeiedsercs
10 3MIOPe TOPHZOHTAJNbHBIX HATPSIKEHHI:

Monp=(35,2(13,5+1,2)+12,3-13,24235(6 +3,15}4-344-2,7] - 12,5=61300 xH- .
Yeaosue (19) PykoBoxacTBa BHINOJHEHO.
1,15-0,95
1,20
73560 < 91160.

B) IlpoBepKa NpouHOCTH OCHOBAHHA.

HopmaTuBHasi BepTHKaJbHasi CHJAA, JAeilcTByIOUiass Ha OCHOBaHHe Tioj 660J0Y-
1ofi, ¢ yYeTOM LIBAPTOBHOTO YCHJHS, MacChl BepTHKAJbHOTO YIJIOTHEHHMS MeXay 06o-
JOYKAMH H CHJI TPEHHS, NeHCTBYIOIIHX MO YIVIOTHEHMIO, PaBHa:

0,5
1,25

HopMaTHBHBIfI MOMEHT CHJI OTHOCHTEJbHO WEHTP2 NJOIAAH CEYeHHH [OAOUIBHI
060.10UKH:

1,0-1,20-61300 < -100130.

Pr = 26540 — 467 +- 4530 +0,5:0,5-13-14 4 0,5-0,5.0,5-24 = 26303 xH.

ME = 61300 — 20900 + 820-4,5 = 41290 kH-Mm.

HopMaTtrBHBHE KpaeBple HanpfXKeHHS IS OCHOBAaHHA OGONOYKHM  ONpeIe/sioTcs
no gopmyne (7) Pyxoroactsa:

_ 4(26303-12-1-8-41290) | 478
O‘gﬁf = 31410 = % 1—'071 KH/M‘L

Taxum o6pasoMm, yesosne (6) BHIIOJHAETCS:

4784 1,04
478—1,04

r) IlpoBepka npoYHOCTH 060A0UKH.

IIpousocTs 0GOJIOUKH TpPOBepAETCA 10 HAHOOABIIHM BeJHYHHAM YCHJ/HHE, BO3HH-
KalOIX B €€ CEYEHHSIX B Pe3yJbTAaTe B3aHMOLefiCTBHA C TPYHTOM, OCHOBAHHEM, BEpX-
HuM cTpoenneM. CTaTHuecKHii pacueT OOGOJOUKH NPOBOJMM € HOMOIUBIO IPOTPAMMEE
APKO-2um.

Hcxogras uHpopMan#s k mporpamme (ycJaoBHbie 060O3HAYeHHS [NpPHBEIEHH B
npuioxeHnH 8 PykoBofcrBa):

=15 opax < Ry

Pyepr = 820 xH;

5100

Jeepr = m=45 kH/wM%;
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[IPHJIO)KEHHE 13 (npodornxcenue)

Prop = 35,2-12,5 4 870 = 1310 kH;

M= 820-4,5+870-3-—467-6+440-1,’2—-440~O,577-9~'i¥ = 2860 xHwu;

Pp=591,3 kH/M: yy: =355 M, fo=0,5 fuap, =027 feu= 0415
K= 05; Yrp=101/M% Erp=230 MIla; p= 03; Fos =230000 Mlla;
Ay =05 m; D=I118wm; W=219 % H=135um; [=02nm;
n>10; m=6; A=0.

r 2° 20° 9
R T
0,00007 — -

5017 ‘ G.0087
>4

Puc. 22. Dmiopa paaynalbHHX TepeMe- Puc. 23. 3Smopa nonepeyHslX H3rH-
menuit obosoura W, M Galomnx MOMEsTOB B 0OOADUKE
Mﬁ R KH'M

PesyabTaTh pacyeTa BRIBORATCA B BHAE CTOJNOHNOB LH(QP B 3aBHCHMOCTH OT yr-
aa B or 0 po 180° uepe3 15° cBepxy BHH3 AJISI pa3/MUHLIX CeUeHHH H YCHJMA U me-
pemelllennii oGosoukn Ha puc. 22—25 npuBeAeHH IJisi HardsagHOcTH rpaduyecKkue
H306paenua SMIOp yeuaHfi H nepeMenieddfi O60JOUKH AN HEKOTOPHX XAPAKTEpPHBIX
CeYeHHH

Maxkcuvanbibie 3HaUeHUs TIOAYYEHHBIX YCHAME ¥ MOMEHTOB B OGONOMKE MO HHXK-
HeMY TOpUlY COOTBETCTBYIOT 3HAYEHHAM, NpHBeAeHHHM B Taba 1 Pykosoacrsa.
Pacuetr gedopmMannil

Onpezenrv 0O6mYyI0 BeaHUHHY BePTHKAMLHBIX Ae(POpMalliil COOPYXKEHHA B IKC-
I1yaTauHoOHnbA NePUOA.
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MPHJIOXEHHE 13 (npodoasiceriue)

Bec HalcTpONKH ¢ yyeToM CHJI TPEHHS TPYHTa:
Py =8204-5100-4+440-0,577=6170 xH.

JKcnuyaTayBORHas Harpy3Ka, coBpaHHas B ApefieNax HaACTPOAKH:

P)=40-12-12,5=6000 xH.

e r——

Prc. 24. Dmopa mnonmepeyHLIX HOP- Puc, 25. Sniopa caBHraoUEX YCHJHA B
MaJbHHX ycHIuE B o6onouke T, oboaouxe S, xH/jm
xH/u

Ocanxy oGoMoWKH Kak mTamna A, ompeneisiem mo ¢gopmyrie (113) Pykomsoncrsa:

Ay = L+ 02321&;55()7:;;6000] =0,0165 M = 1,65 cm.

Onpenennym ocaZKy 060JOYKH OT NOBOPOTA, BO3HHUKAIOWIErO NPH TOPH3IOHTATLHOM
cMenlesns 060104kH, no dopmyre (115) PykosogcTra:

P 0,3 (1 +03) (1 — 0,6) (6004-870)

200
2 4(1—0,3) 3.14-40000-45-12,5 (2‘4'6 arclgarget

200, 2004 16-4.62\ _ _ o, oo
+ 5 In = ) = F 0900165 m = F 0,065 e,

Ocanxy 000/104KH OT ZEHCTBHS SKCMAYATAHHOHHON Harpy3KH 32 THLIOBOH TpaHbio
(npunuMaem b,=25 m; ¢; =100 xH/m?):



Ctp. 60 PTM 31.3013—77

[IPUITOXKEHHE (3 (npodosxcenue)

A 13:100
s == 2.3,14-40000

¥/ 200:44-25° — 200 ) =0,0795 M = 7,95 cM;
200 -+ ¢/ 2002--4.25% /

50 4+ y 2002+ 4-252
200

(200 In

— 251n

a 1,3-100 504+4-4,6 + y 2002 + 4 ("5 2-4,6)2
4 = T3 ia-q0000 | 2010 RN
-3,14- 44,6 -+ y 2002 - 16.4,6
42.46 In /2002 4-16-4,62 — 200
v 2002 416 4,62 -~ 200
] -9, PR
.Y 200¢ + 4 (25 +- 2.4,6)2 200\:0,06 M =6 cu
vV 20014 (25-4,6)2 + 200 /
Ofuias penuunia BePTHKAIbHEIX ne(hopManuil 101 1eliCTBHEM 3KCILIYATAUKOHHLIX

Harpysox:
JUIS AnIeBolt rpanH

— (258 4 2:4,6) X

X1

Ap=1,65+0,11—0,02-+6,0=7,74 cm;
JAJs TRIJIOBOH I'Danu
A§=1,65—0,1140,02+7,95=9,51 cm,

T. e. ycaopnem (23) BuIonHEeHO:

7,74-4+9;
%451: 8,62 < 20
Omnpenenum rOPH3OHTANEIOE CMELteHHEe 06ONOUKH Tio hopmyae (119):
= 1,3-1470 200+ /2002 +4.6
& = 537540000125 M s o = 0.00546 M = 0,546 .

v 200244,6% — 200

OnpepnesuM COCTaBJSIOWYI0 AehOpMauHH B CTPOUTE]bHBII MepHONL OT Npopesa-
HUs 060/104KOH OCHOBaHHA 10 dopMyne (121) PykoBoxcrsa:

fa= (1+0,3)(1—0,3—0.3.0,5) =0,715;

0,715 (224 — 120,8) =B
Sap=—"""Zooo0 14 (e!* —1}=00156 u = 1,56 cn.
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NPHJIO)KEHHE 14 (cnpasounoe)

NPUHATBIE YCJAOBHDBIE OBO3HAYEHHS

H: — BHICCTA COOPYXKEHHs OT NPOEKTHOIO 1HAa 10 OTMETKH TepPHTOPHH, M;
H — Buicota 060J0UKH, M;
Dy — HapyxHBIN fHaMeTp KPYT/0il 000J0uKH, M;
D sy~ BHYTPCHHHIl AMAMETD KPYIVIOH 060JICUKH, M;
D on— ONECaHHBIL AHAMETD MOJHIOHAMNBHOI 000JI0UKH, M;
R cp— parmyc CpeiuHHON NOBEPXHOCTH OOOJIOUKH, M;
{ — TORLIHEA CTEHKH O0OJIOUKH UJIH NaHeH, M;
@ — PacCTosHHEe MeXAY o00JIoyKaMy, M;
o, — Ge3pasMepHasg BepTHKaAbHadA KOOpauHaTa 000JOUKH;
f — yricBas KOOpAMHATA TOYKH Ha NOBEPXHOCTH OGOJOUKH, rpaji;
flg— KOJHUECTBO naHeJell B 080J0UKC;
b n— IIMPHH2 TaHeJM AJS MOJHTOHAJIbHON 0G0NOUKH, M;
E o6 — MOAYAL YIPYLOCTH MaTepHala o6oaouxu, MIla;
Erp— Moryab 06uiel nedopMauns rpyuta, Mlla;
It rp— KO3(GPuUHCHT NONePEYHOro PAaCIMPCHIs TPYHTA;
(¢ — YroJi BHYTPEeHHero TpeHHs TPyHTa, Ipai,
¢ — ynpedanxoe cuenyiedne rpynra, Mila;
Y — NMJOTHOCTb FPYHTA, T/MS;
§i— MHTEHCHBHOCTD BPEMCHHOH SKCIJAYaTalMOHHON HArpy3KH Ha  NpHuaje,
kH/Mm2;
N — nponoapHoe HOpMaJbHOe yCHJHe B o6osouke, KH/m;
T — nonepeunoe HOpMaJbHOe ycHaue B ofosouke, KH/M;
S — casurawpiuee yeunue B o6on0ure, KH/M;
M3 — uarufarcuiuil MOMEHT, NEHCTBYIOWMH Ha 37eMEHT OGOJIOYKH B NOMEpeyHOM
Hanpas;eHns, KH-M/M;
Q 3 — nepepesniBaOLIee YCHIIHE, COOTBETCTBYIOMEE MOMeHTY M3 , KH/M;
Mea— uaruGzromuit MOMenT, AeACTBYIOIIKE Ha 3JeMeHT OGOJOUKH B  (1POLONHHOM
Hanpasaenuu, KH-m/M;
Q « -~ nepepesbiBaoliee YCHINE, COOTBETCTBYIOMIEe MOMEHTY Ma , kH /M.



Crp. 62 PTM 31.3013—77

> Lo

PO bt

p_
oco_oo ~ OO o

11.
12

13.

14.

COOEPXAHHE

Ofmue NOJOKEHHA . . . . ..,
Harpyaku u BozieficTpus . .,
Pacuer coopyxexufi 13 oGosouek 60nbm0ro ma .aeTpa N0  wecymiei  cno-
coBHOCTH

. Pacuer coopymeHHn 13 0600YeK GOBIIOro ,mameTpa "no AehopManHaM

IIPHJOXEHHA

Cxembl KOHCTPYKIHII H3 0G0J04eK O6OJBUIOTO AnameTpa
O6sacTb npuMeHeHUsT KOHCTPYKUHIT 13 06071049€K (OIbIINTO ,EIHEMQ; pa B 3a-
BHCHMOCTH OT BHJa TPYHTOB OCHOBAHHUS

. OcnosHuele Tpe6oBaHUA K KOHCTpYHPOBAHHIO

Onpenenenne Jabiclus TPyHTa BHYTpeHHe 3acum<n Ha oéonoqxv .
Onpejie/eHie AKTUBHONO II DACCHBHOTO JARJEHUS TPYHTA Ha 0GOMOUKY
Onpenesenue BOJHOBLIX HarpysoK Ha oDOJIOUXy . . .

. AnagurHyeckuli cnocob onpejieJenina JONONBHTENLHOTO Hﬁﬂpﬁ%ﬂHHUFO H ne-

HOPMHPORAHHOTO COCTOSIHUSL OOOJOYKH o
ABTOMATH3UPOBAHHEIN pacueT KpPYIVIBIX B TLI2HE 060:10ueK
Pacuer cOopHuiX 060OJOYCK U3 NJIOCKHX ILIHT .

. Pacuer coopyxeHHf ¥3 oGoaouek GoJabUIOTO ,lnaweTpa Ha CABHT H ONpO-

KHAbIBaAHHE . . . . . . .
Onpenenennc qccvmc}, CIOCOBHOCTH OCHOBAMHIl To cieme TIyOHHHOrC CABHIA
Oupezesenne edopmamnii cOOpyKennit U3 060104cK GOABIIOTO IHAMETPA
ITpivep pacucra NpHUASBHOTO COOPYXEHHA H3 CHoa0Yek GOLIIOro NuaMeTpa
[puasThic YCIOBHHe 0603HAueHAS

93
€1



PykoBOACTBO NO pacueTy MGPCKHX THAPOTEXHHUECKHX COOPYKeHuit
u3 060j0uek GoabMIOro AHameTpa
PTM 31.3013—77
Penaktop Tumodpecena I'. T,
Texuuueckult peraktop bymesa JI. I

Koppektop llyman T. JL

J1—79708. Cnano B nabop 14.111.78 r. Iloanucanc B mewats 26.V.78 r. Qopmar
60X 90/16. Yu.-uzs. . 4,78. Tleu. a. 4,0. Tupax 200 ska. Viag. Ne £55-B. 3axa3s
tun. Ne 655. Llena 50 xom.

LlenTpanbHOe peKJaMHO-HHGOPMaHHOHHOe aredTcTso «MopdioTs
103012, Mockpa, XpycraJbuei mep., 1/3, noM. 84
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