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3aM. AHpeKTOpa Mo HaVyuHoil paboTe — Kaui. TexH., Hayk 3. A. Koc-
THOKO8,
3ap. qabopaToplell HCCIEAOBAHUN KOHCTPYKUHKI NOPTOBLIN COOPYXKe-
HHI — KaH1 TexH, HavKk B, C, 3eaencruil,

YTBEP)KIAEI [ocyrapcTBeHHBIM NMPOEKTHO-H3LICKATEIBCKHM 1 HAYUHO-
HCCJACAO0BATEABCKUM HHCTUTYTOM MOpCKoro Tparcenopra (Coio3Mop-
HHUNPOEKT).

Unapeill #HXKeHep A. A. Japur.

BBEOEH B OEVICTBUE npuxazoMm [ocyzapcTBEHHOrO MPOCKTHO-H3LIC
KATeJbCKOr0 M HAYUHO-HCC/eIOBATENBCKOIO HHCTHTYTZ  MODPCKOro
tpaHcnopTta (CowsmopHuunpoexr) or 12 uwoag 1977 r. No 180 ¢
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PYKOBOOSA WKW TEXHUYHECKHK MATEPHAJ

PYKOBOJACTBO MO pacyeTy MOPCKHX PTM 31.3013—77
FUAPOTEXHUYECKHUX COOPYIKEeHHH R3IAMEH - BCH 29—72
H3 000J0yex 00JibWIOro Juamerpa ] MITHMOP®JIOT

[Ipurazon CowzmopHuunpoexTa ot 12 uwoadg 1977 r. Ap 180
CPCX BRedeHHMH yctaHoBAeH ¢ 1 gHBapa 1978 r.

1. ObHUUE NOJIO)KEHKH

1.1. Hacrosiiee PykopoacTBOo npedHa3HAUCHO 1Jsd pacueta Mop-
CKHX OPHYAJBHBIX ¥ OTPAAHTEJbHBIX COOPYIKEHUH I'PaBUTAHOHHOIO TH-
fa u3 oGonouex O0MbIIOrO AHamerpa (UHJIHHAPHUYECKIIX JIH IOJHIO-
HaJAbHLIX) € OTHOWeHHEM AuaMerpa OCOJO04YKIl K BbICOTEC COOPYXNEeHHS
He Meree 0,7, ycTaHaBJAUBAeMBIX HAa KaMeHHVIO nocteab (Tuil-A) Haw
HeNnoCpeaCTBeHHO Ha FPYHT ocHoBpaHuda (tun b) (puc. 1 1 2).

1.2. TpeboBanug HacTosumero PYKCBOACTBA PACHPOCTPAHAIOTCSH Ha
NPOCKTHPOBaHIle NPHUYANLHBIX 11 OrPaANTE bHBIX COOpy:KeHHl 11—V
HJIACCOB KaniTaJbHOCTI B MOPCKHX HOPTAX M HA CVAIOPEMOHTHBIX 3a-
BOAax u3 npepycmorpedunx riasod CHull 1o OCEOBHBIM NOJOKEHHAM
[IPOEKTHDPOBAHHS 11 KJACCHQHKAUHMH 3JaHHH H coopv:kenui. llo  o0-
N[HM BONOPOCAM IHPOEKTUIPOGBAHHUSA HPHYAJDbHBIX 11 OrPaJHTEJABHBIX CO-
OPVKEHHH HaLJeXIT PYKOBOACTBOBATHCA TpeOOBRAUUAMH  TIVIABHI
CHull mo ocHOBIBIM NOJTONIEHHAM NPOCKTHPOBAHIA MOPCKUX THAPO-
TCXHOYECKHX COOPVIZKEHHI, HOPM TEXHOJOrIYeCKOro MNpoexTIDOBaHMs
MOPCKHMX [OPTOB H APVYIIIX JEHCTBVICIUIX HOPMATIIBHBIX JAOKVMCHTOB
O NPOEKTHPOBAIIID H CTPOHTEILCTBY MOPCKIX TIAPCTEXHIIUCCKIX
COOPY>KEHIIH.

1.0, Pexomenganun Hactostitero PywkoBonacrtza ne pacnpoctpans-
FOTCA Ha COOPVIKenlsl, BO3ROJUMBIE B CEHCMIUECKIIX palioHaX, B 30-
HaX PacnpoCTpPaHeHIlsi BEUHOMEpP3ADbIX, NpOCaLOUHBIX M 3aTOPdOBaH-
HBIX TPYHTOB, 1a TCPPITCPHUAX, NMOMBEPKEHHEBIX OHOJ3HAM, KapcTam U
B IRVINX CHerHMIYCCKHEX VCIOBUAX.

[.4. Liestecoob6pa3HOCTL BPIMCHCHHIS 060J0uer GGJABHIOTO  AilaMe-
Tpa YCTAHARJNBAIGT HQ OCHOBAHIIM TENHHKO-3KOHOMHYECKIIX COMNOCTAB-
JCHHIL BapHaBTOR KCHCTDYVKIUIN, #PHHHMACMbBIN MJ9 VCJAOBHI  CTPOI-
TENLCTBA NPOCKTHPYEMOr0 00LexTa.

[.o. Coopymennsa 13 obojosex GONBIIOTO AHaMeTpa PEeKOMEHTyVeT-
Csl MIPHMCHSITL HA CKaJbHBIX, KDYNHOOMAOUHBIX, MECUAHBIX I TVIHHHCTHIX
FPVHTa&X CCHOBA&HIM NPH raAvOnHax, olupeneaseMbiX CorjacHo [IpHJao-
#eHo 2. He peromeHayercss nprdieHeHIle KOHCTPVKIIN 113 00CI0UeK
OCJbIIOre AllaMerpa Ha naax 0e3 CHEIHAAbHOIO 00OCHCOBAaHI.

1.6. KoHCTpyKiIMIO 060M0UKH H BEPXHEro CTPOCHHS BBITOIHSIOT Kakx
113 MCHOJHTHOTO XKene300eToHa, Tax H H3 cOOPHBIX 7Kejie300eTOHHBIX
271eMeHTOB. Boeibop cnocofa uareTosldeHusd JA0AKEH  OCYUIECTBJSITLCH
B 3aBHCHMOCTH OT VCAOBHH CTPCHTEIBLCTRA 11 BO3MOZKHOCTEH CTPOU-
TeJLHDBIX Opranisaniil Ha OCHCRaHIH CONCCTEBJACHNA TeXHUKO-3KOHO-
MHYeCKIIx TOoKasates el BapHaHTOB.
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i.7. OcdosHble TpeGOBaHIg K KOHCTPYHPOBAHHIO COOPYKEHHH H3
obovrotiex Gonbliors AmnaMerpa npuseaeHnl B llpuaoxennn 3

2. HATPY3KH4 N BOSAEVWCTEBUA

2.1. Pacuer npHyYaJbHLIX W OTPaguTeJibHLIX COOPYXEHHH U3 000-
JOueK OOJbLIOrO JHAMeTpa, HX KOHCTPYKTUBHBLIX 3JE€MEHTOB H OCHOBA-
HUH cjaenyeT IPOW3BOAUTL MO MPEAeJbHBIM COCTOAHHUAM HA HATPY3KU
1 BO3/EHCTBHA, YKA3aHHbIE B HACTOSAIIECM pasiede.

2.2, XapaxkTep W 3HAYeHHe HArpy30K, BO3AEICTBHH U COUYETAHUH
HeOGXOANMO ONpPeAe/siTh B COOTBeTCTBHH ¢ TpeboBaHuaMmu raas CHull
Ha OCHOBAHHA 3JaHUY H CCODY:KEHHI, HA OCHOBAHHS TUAPOTEXHHYE-
CKHX COOpy:KeHHMY M Ha Harpys3kKU H BO3JCHCTBHSI Ha THAPOTEXHHUE-
CKHe COOpYHeHHA {BOJHOBDIE, JIeJOBBIC H OT CYA0B).

2.3. o Xapaxrepy AEHCTBUS HATrPY3KH W BO3JACHCTRHS pasiess-
I0TCA H& L[OCTGAHHBIE M BPEMEHHDbIe;, BpeMEHHbie HArpy3Ku Nojpasie-
JAAIOTCA Ha JUIUTEAbHbIE, KPATKOBPEeMEeHHEIe H OCOOBIE.

2.4. K NoCTOAHHBIM Harpy3kaM U BO3AEHCTBUAM OTHOCATCS:

CHJ1a TAXKEeCTU IPVHTA BHYTPEHHEH 3acCblllKH, 3aCblIKH [Ha3yxXu H
0aNJIACTHOIC CHOS;

Harpy3kKH OT [{CCTOSIHHBIX COOPY2KE€HHK TEXHOJOTHYECKOro Hal3Ha-
YEeHHST;

CUJia TAMKECTH ODONOUYKH H BePXHEr0 CTPOEHHUS;

O0Cx0BOe JapJjicHie TPYHTA BHYTPH M CHapy:in ODOJAOUKH OT €ro
MacChi M NOCTOSIHHBIX HAIPY30K, PAacCnosOxKeHHBIX Ha ero NOBEpPXHO-
CTH;

naBJicHUE TPyHTA OCHOBAaHUs (Aas1 3arayOjgeHHBIX 000J104€K) OT
ero Macchl.

2.5. K BpeMeHHbIM IJUTENbHO NEHCTBYIOIHM HATPy3KaM H BO3LeH-
CTBUAM OTHOCSITCSH:

HArpy3kHd OT TPAHCIOPTHBIX U NEpPErpy30uHBIX MalUHH, DaclioJgio-
KEHHBIX HA TCPPUTOPHUH IIPpUYAIA;

HArpy3ku OT CKJAAJAUPYEMbIX TPY30B;

O0OKOBOE JaBJieHHe IPYHTA OT BJHUSHUA BpeMeHHBIX Harpy30K Ha
TEPPUTOPHUU MpHUAIA.

2.6. K KpaTKoBpeMeHHO JeHCTBYIOIHUM HArpyskaM H BO3JIeHCTBH-
AM OTHOCHTCH:

Harpysxa OT HATSAKCHHS WBAapTCoBOB HPH AEHCTBHH HA CYLHO BET-
DA A TEUYCHHUS;

Harpy3ka OT HaBaJa CyJZiHa HDH ero noxxoje K NPHYAJALHOMY CO-
OPYIKEHHUIO;

Harpyska OT HaBaJa Ha NpHya/dbHOE COOPYKEHHE [PHUIIBApPTO-
BAHHOI'O CyJlHA NpPH JEUCTBHH BeTPa U TeueHusd,;

BOJIHOBAag Harpy3ka fNpu Noaxone rpebOHsI ¥ BIAaAHHBL;
JeOBble HAalPy3KU;

BEeTPOBble HAIDY3KH;
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HATPY3KH, BO3HHKAIOUIHC NPH TPAHCHODTHPOBKE 11 MOHTa®e OT-
JeJbHBIX 3JCMEHTOB KOHCTPVKIHU H BCCro 6J40Ka B ¢O6Cpe B npoiiecce
CTPOUTEJNBbCTBA.

2.7. Ilpn y4yeTe COBMECTHOIrO JIEHUCTBHS HATPY30K CaedyeT COCTaB-
JSTh COYeTaHHs M3 NOCTOSHHBIX, BPEMEHHBIX JIIUTENbHO JeHCTBYIOUIHX
W ONHONH M3 BO3MOXKHBIX KPATKOBPEMEHHO NEHCTBVIOLIHX HAarpy3okK U
Bo3aelicteuit. CoueTanus HArpy30K U BO3JAeHCTBUMH JOJXKHBI OBbITh yC-
TaHOBJIEHB! B COOTBETCTBHH ¢ (pH3UUECKOH BO3MOKHOCTBIO OJHOBpeE-
MEHHOTO HX JIEHCTBUS HaA coopyxeHHue. as pacueta 060JOUKY WJIH OT-
NeJbHBIX 3JeMEHTOR O0OJ0UYKH ¥ BePXHEro CTpoeHHs HecOXOAUMO MpH-
HAMaTb HauboJgaee HebJaronpusTHble COUETAHHS M TOJOXKEHHs Harpy-
30K, npuuem Jio0as BpeMeHHast Harpy3ka He J0OJXKHA BBOJUTHCS B CO-
yeTaHue, eClM OHA yayuliiaeT paboTy pPacCYUTBIBAEMOro 3JeMeHTd.

2.8. HopMaﬂbHy}o H KacaTeNnbHVIO COCTaBJSIOINHE JNaBNEHUS TPYH-
Ta BHYTPEHHEH 3aCHIKY Ha 000JO0UKY CJaeAvyeTr OolpenesdaTbh TakK iXKe,
KdK /51 COOPYHEHHU CHJIGCHOIO THIa C VYETOM OCOOeHHOCTEH fepena-
YUY JaBJeHHT OT 6ajJacTHOrO ¢J09 U BPEMEHHbBIX Harpv3oK U HU3MeHe-
HUS 710 BEICOTE BeAWYMHBI OOHEMHON MAacChl BHVTPEHHC{ 3aCHIIKH CO-
rnacko llpnnoxenuio 4.

2.9. JlaBnenue IPYHTA HA NPUUANbHOE COOpyxenkie H3 000a04eK
GOJLIIOTO AMaMeTpa OT €ro MACChl ¥ PACTIONOMXEeHHBIX Ha HeM NOCTOSH-
HbIX U BPEMEHHLIX Harpyzo0K DEGKOMEHIVETCs! OnpeieasTb 10 MEeTORY
Kyiona wa yciaoBiuyio BepTHKAJAbHVIO MJIOCKOCTh, Kacaoiyiocs 060J0-
YeK C TLIJOBOKW CTOPOMBL B Ipejesax BbICOTH 000J0YKY W HA YCJAOBHVIO
HaKJOHHVIO TIIOCKOCTL B Hpejenrax HaacTpoiiky corgacho Ilpraozce-
HUIC D. _

2.10. IlTaccuBuce naBsaeHHe IDYHTaZ HA 3araybJeHdvie  4yacTh 000-
JOUKH pexoMenayerca onpefendartsh no Merony B. B. Coxcaopcxkoro u
C. C. LoayuikeBudua, YUUTBIBAOIIEMY KPHUBOAHHERAMNH XapaxTep Io-
BEPXHOCTCH CKOJBKCHUSA B NMPH3IME OTHOPA, HA YCJAOBHYIO BEPTHKAJb-
HVIO IJIOCKOCTDL, Kacalowywces obosiouex, coryacHo [punoxkenuio D.

2.11. Besuuuny u pacnpeneneHyue 3MIOpbl BOJHOBOIO BO3AECHCTBUA
[10 BEPTHKAJH B pacuerax OrpajUTe/JbHBIX COOPYIKEHHH CJedyeT OIl-
pereasiTh, KakK JJg HJOCKOH CTEHKH, B COOTBETCTBHU € PEeKOMEeH auus-
MH 1. 2.2 C VURTOM Illepepacrpegejedus AaBjacHuHsS 2 naane. [lepepac-
rnpeaenennas 3mni0pa HOPMAJLHOIO BOJHOBOTO 1aBJcHN HAa O0OJOUKY
OMPELAICT s CoTacud IlpuriomeHio .

Y

2.12. PacueT 3/eMeHTOB BEPXHEro CTPoeliysi 1o nepBofl (110 Hecy-
HIEL LIIUCODHOL’IH) 1 BTOPOi (11O Jletpopmammm) rpynnam npenedb-
HbIX COCTOSHIN CAelyeT NPOU3BOAUTL Ha AeHCTBHE CJARIVIOUIUX HATPYV-
30K:

AaBJieHNs TPYHTa 3aCbiIIKH ¢ VYeTOM JIeHCTBIIE 3KCHAYyaTalHOHHDBIX
BPEMEHHBIX KPaHOBBIX HArpPy30K H HArpy30K OT CKAANAUPYEMBIX Tpy-
30B;

HATPY30K OT CVAOB (IHBa&pPTCBHBIX, VAAD U HABaJ) .

CHJIBI THZKECTH HAJACTPOUKH;

CHJbI TAXKECTH 0AAJACTHOTO CJIOSI.
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4, PACHET COGOPYXXEHHUW M3 GLOJIOHEK BOJILINOTO JHAMETPA
N0 HECYUIEH CIHOCOBHOCTH

3.1. Pacyer coOpvsKeHHUH 113 ¢HOA0UYeK OOJABINOrO JHaMeTpa no He-
CVILieH CHOCOGHGCTH CJdeAveT BBITOMHATL AJas oDecrneueHHs IPO4HOCTH
KOHCTPVXLHY OOOJOUKH, 3JEMEHTOB BEPXHEro CTPOeHHS, OCHOBAHHA
COOPVAICHIA W YCTOWYHBOCTH COODYEHHsI Ha HECKaJbHBIX OCHOBa-
HUAX, & Tak:Ke AJs HpeaoTBpalieHis ¢ABUra oCoJOUKH 10 [TOJAOLIBE H
ee ONPOKUALIBAIIHA,

3.2. Pacuernl NDOYHOCTH ceueHHil O0OJOUYKH, OTHAEJbHBIX €€ 3Je-
MCHTOB, V3/J0B H COCHHHEHHH CJe]VeT BBIIOJHSATh B COOTBETCTBHH C
ACHCTBVIOULIMH  HOPMATHBHBIMH JAOKYMEHTAMH IO pacyeTy o Ipe-
ACNBHBIM COCTOSTHHSAN 2KeJ€300eTOHHBIX H METaJJU4YeCKHX KOHCTPYK-
UM THIPOTCXHHYCCKHX COOpY:KeHHH., Llpu 3TOM HNPHHHMAIOT CJAELVIO-
e 2Hadedis Kos@OUIHEHTOB YCIOBHI pabOTHl M

A5 CEYeHUI BEPTUKAABHBIX KeJAe300eTOUHBIX  3JeMeHTOB Hal-
CTpOHKE ¢ paboTtaonieil THIIOBOH rpanbio m=—1,15;

AiA QYHAAaMeHTHBIX IWIHT HAaACTPOIKY, 1IAPHUPHO-OIEPTHIX HA
000JIOUKY, NP JACHCTBUH HATHOAKHINX MOMECHTOB H IICTIEPEUHBLIX CHJI
f?’i':{)!g;

JN51 OCTAJNDBHBIX CeyeHH U 2JjeMeHToB m—1,0.

3.3. ¥Cuiug B JeMeHTaX HAJACTPOMKH BBIYHCJASAIOT, KakK JJd Ha-
OCpeaHBbIX YTOJKOBOTO THIIZ, B COOTRETCTBUM C JEHCTBYIOIINME BEA0M-
CTBEHHEIMY HOPMATHEHBIMH NOKYMCHTAMHU,

3.4. Jlunesble mJauTH HAACTPOHKHU CJAefyeT PAaCCUHTBIBATb COBMECT-
HO ¢ KCOHTp(pOpcamMi HA OOIIVIO NMPOYHOCTh KAaK KOHCOJbHbiEe OaJiku
TaBPOBOr0 CR2UEHMs MHePeMeHHOH BLICOTHI, 3aleJaHHble B (PYHIAMEHT-
HVIO DJHTY.

3.0. PyHAaMeHTHbLIE TJUTHI HAACTPOHKH CJAEAVeT PacCUUTHLIBATH
KaK OJIUTBI, YACTHYHO ONEpPTble MO KOHTYDY, UAM Kaxk OaJKu Ha Ha-
rpy3K{, BO3HUKAWOW{HE B CTPOUTEJbHBIA M 3KCIJIVATAUMOHIEIH Ile-
puoanl. lIpyn aTom AOMKHBI YYHTBIBATHCS VCJAOBUS ONUDPAHHA IJIUT HA
000JIOUKH: IMapHHPHOE — MPH CBOOOAHOM OINHPAaHHH H KECTKOe —
[MPH OMOHOJIMUHBAHHH (PYHIAMEHTHON TVIUTH ¢ 0O0JOUKOH.

5.5, O60404KI CaAeAyeT pacCUUTHEIBATL Ha O0WYIO0 H MECTHYIO ITPOY-
HOCTH B COOTBETCTBUIM € VKa3aHusMH rJjas CHull na npoektuposaHue
OCTOHHBIX U Keae300eTOHHBIX KOHCTPYKUHMH M OeTOHHBIX U XKeJe3ole-
TOHHBIX KOHCTPYKLHI THIPOTEXHHUECKHX COoOpyxkeHHHu, Pacuer olbuied
[IPOUHGCTH O00N0UYKH HEOOXOHUMMO BBINOJHATH HA HATrPY3KH, HTEHCT-
BYIOUIHE Ha BClo O0OJIOUKY, a pacueT MECTHOH IIPOYHOCTH — Ha YCHU-
JINA, TeUCTBVIOUIMe HENOCPEeJCTBEHHO B JIeMeHTaX WIM B V3/iaX COelH-
HeHHH.

3.7. TlpounocTh 00OMOYKH AOJKHA NPOBEPSATHCS 110 HAHOOJABILIHM
BeJHUUHAM VCHIHH, BOC3HHKAIOLIUX B €€ CeUeHHSX B pe3yJbTaTe B3aH-
MOICHCTBHA C I'PYHTOBOH CPeAOl, BOJIHAMH, BEPXHHM CTPOEHHEM H OC-
HOBAaHlEeM, U BKJAKYaeT CJeAyIoUHe pacyeThl:

APOBEPKY ACCTATOUHOCTH TOJIIUHHBI CTEHKH OOOJIOUKH H I1J0MaJH
apMaTyVpHI;
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pacueT MPOUHOCTH Y3JOB COEAHMHEHHH 37eMeHTOB cOOpHbIX 000/10-
yex.

3.8. Crarnuecknii pacuer oGosodex OOJBIIOTO JAHaMeTDa J0JKeH
VUHTBIBATb VCJIOBHUS PAGOTHI  KOHCTPYKUHH B FKCIJAVATAI{HOHHBIA H
CTPOUTEJbHBIH NEPUOALI, 4 TAK:XKe HPH MOHTaKe MOHOJHMTHBIX H cOOp-
HBIX 000J104eK B NpPOLECCe UX 110AbeMda, TPAaHCHOPTHPOBKH M 1NOrpy-
KEHHUS.

3.9. Hanpskennoe u gedopMUpOBaHHOE COCTOSHHe OOOJIOUKH Xa-
PAKTEPHU3YETCS TPpeMs COCTOSSHHSMHU:

HyJIeBBIM HaUPSKEHHBIM H AeQOPMHPOBAHHBIM COCTOsHHEM 000-
JOYKH TOA ACHCTBUEM OCECHMMETPUYHBIX Harpy3OK, He BbI3BIBAIOLIHX
MOMEHTHOr0 COCTOSIHHA B NPONOJILHOM HanpasJgeHuHd (macca ob60n0y-
KM, IEHCTBHe CHJIOCHOrO JaBJIeHHS U OCeCHMMeTPHUYHAasl COCTaBJSIO-
[1asi BO3/ACHCTBUU OT BEPXHEro CTPOEHUST 0asiiaCTHOTO €09 H BPEMEH-
HbIX HATPY30K});

3JeMEeHTAPHLIM HANPSIXKEHHbIM U ACDOPDMHPOBAHHLIM  COUTOSHHEM
[IyCTOTEJNON OanKH KOJbUEBOTO CEUCHHS, SIBJSIOIIEHCS OCHOBHOU CHC-
TeMOH;

JONOJHUTEJNbHBIM HaNpAXKeHHbIM H JAe@OpPMHPOBAHHBIM  COCTOSA-
HHEM, OTPa)KalouMM CTATUYECKYI0 HEONpeaenHMOCTb ODOJICUKH M Xa-
PAKTEPUIYIOUIHM B COUCTAHHHU C MEPBBIMU ABYMS AEHCTBHTECIBHYIO pa-
6oty 000JI0YK,

3.10. Hynesoe HanpamKeHHOe COCTOSIHME IOA ACHCTBHEM CHJIOCHOTO
JIaBJeHHS XapaKkTepPH3yeTcsd BO3HHKHOBeHHeM B 000JI0UYKe MOICpPEeyHO-
ro HOPMAaJibHOFO YCHJIHSI, ONpEeLeJIsIeMOro cjelayiolied QopMyJoH:

610 D
== RQ ’ (1)

rje op—— FOPH30HTANBbHOE HOPMAJIbHOE JaBJicHHE HA KOHTYP 000J0YU-

KM OT BHYTpPEHHEHU 3acChiliKH, onpenaeasicMoe coraacHo [lpu-
JN0:KeHH0 4 Hacrosduero PykosozcTBa.

3.11. ¥Ycuausa B nycrorenofl Ganke u ee nepeMelleHHsT PEKOMEH/LY -
€TCS OnpeneJsiTb MeTOJaMH CONPOTHURJASHUST MatepHnasoB. IIpd 3ToM
MPOJOAbHOE HOpMAaJbHOe YCHJHe H CABHraiolllee YCHJHe NOJXKHBL OIl-
perensTbCA MO0 CJACAVIOUIHM (GOopMYyJiaM:

M

N = —2 cos : (2)
LA
E, .

S = “—fé—cp SIn B, (3)

rie  M; — MOMEHT BceX HODPMATHUBHBIX 3HAUEHHH, CHJA, JdeHCT-
BYIOIIIHX Ha O0OOJJOUKY B pPaCUYETHOM TOPH30HTAJbHOM Ce-
yeHHU 2z, kH - M
E, — cyMMa BCex rOpU30HTAJNbHBIX CHJI, AeHCTBYIOMUX Ha 060-
JJOYKY B PacueTHOM FOPH3OHTAJAbHOM CeueHUH 2, KH;
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B S S —

Rp— palHVvC CPCANHHOH MOBEPXHOCTH O0O0JOUKH, M. PaBHLIIL:

D [
Rep = ‘Hﬂj Ly (4)

f — yriaosasg KOCpAMNATE TOUKH HA MOBEPXHOCTH  000J0Y-
KH, I'paj.

3.12. [lononiHnrenibHoe HanpameH#Hoe H 1eDOpMUPOBATHCOE COCTOS-
HIC CJelyeT Onpeneadars s 060J0UCK 80bUIoro JauaMerfa € COOT-
HOLIEHHEM MCKIY TOJIIHHOI COCJA0UKH [ H ee paAHyCOM Rep B IIDeje-
dax 0,01Rep ==t 0,20R., B »3Tux npenenax o00J0UKa paCcCMaTPH-
BaCTCsl KaX TGHKOCTEHHAs HDOCTPAHCTBEHHas crcreMa, padoTanliad
COEMECTHO C TPYHTORBOH CDeJioH. |

3.13. JlonoyHUTebHOE HaNpsiAKeHHOe U Ae(POpPMHPOBAHHOE COCTOSN-
e OCONOUKH CJGAVET ONDEAENSiTh COrJJACHO TeXHHYECKOH 10/1y0es-
MOMEHTHOII TEOPUM pacdeTa 3aMKHVYThIX HHJUHIAPHUYECKHX  000J0UeK
cpeaveln njauHel B. 3. Buoacosa ¢ yvuetrom paotbl FPYHTOZOTO 3arod-
HOTE/AS, MOASTHPYEMOr0 VIPYIUM OCHOBAHHEM C JIBYMSI XapakTeph-
CTHKaMil HJAH JHCKPETHO-KOHTHHYAJbLHBIM  OCHOBAHHEM, [MOJAUYHHAIO-
[IIUMCH THIGTE3C O NPONOPHHOHANBLHOH 3aBHCHMOCTH MEKIAY nepeMme-
HIEHUSIMIT M peaKkuusmu ocHopaHusg. Mojenb ynpyroro OCHOBaHHS Xa-
pPakTepHu3yeTcsa ABYMS XaDaKTEePUCTHKAMH, NOCTOSIHHBIMU IO BCEH Bb-
core o€0s04KHu: Mogyaem obiged JaedopMauuu £y, 1 KO3ODULHCHTOM
OOKOBOTO PACIIHPEHHS [Lyy. AHAAUTHUECKHI CIOCOO OnpefeseHus J0-
HOJHUTEABHOTO HAnPAXKEHHOr0 H JAc(POPMUPOBAHHOIO COCTOAHHIA 000-
JOUKH Ha OCHOBC VKa3aHHBIX NOJOXKeHHH npusened B llpunoxeHnu 7
HACTOSILICrO PVKOBOACTRA.

3.14. lna onpeaencHusi HAPSIXKCHHOTO H JeOpMHPOBAHHCTO COC-
TOGHHS OLOJOUKI DeXxoMeHJyeTCs HOJb30BATLCA  ABTOMATHU3UPOBAH-
HBIM pPacyeTOM, PeasiM30BaHHIBIM ¢ moMomibio nporpamMmel  APKO-2M,
coctrasjennon aiag 1JBM b3ICM-4. llporpamma aBTomariHueckn
BKJIIOYAaeT ONPCACEHe HYJeBOTO HANPAMKCHHOIO COCTOSHHS W HAnps-
KEHHOTO COCTOSIHHST Kak B nycTortesion Ganxe. HeoGxoaumas HCXO0A-
Hasl MHQOpMalHsi K nporpaMMme NpusciacHa B lIpuiaoKeune 8 HaCTON-
ero Pykosoncrsa. Pabouas xoaona nepdokapT H TEKCT HPOTPaMMBbL
B KOJaxXx KOMAaHI XpaHATCcd B OHOJHOTEKe NpOrpaMM BbLIYHCAHTEIbHOI
aaboparopun LIHWMUCa.

3.15. JlonosHuTeIbHOC HANPSAKEHHOC H HeOPMHPOBAHHGS COCTOS -
HHe 000JI0UCK MONHTOHAJbHOTO Ce4eHHUs, BBINOJHEHHBIX M3 COOPHBIX
IJIOCKHUX TWIHT, CHARAVCT ONpEeAeATh aHAJUTHUECKH WJH C HCIONb30DA-
Huem IBM cornacHo yvkaszauusam, npuseaedusiM B [pnaoxenuu 9 na-
CTOSIIECTO PYKORBONCTRA.

3.16. Hast opueHTHPOBOUHBIX PacueTOB KOHCTPYKLUHE H3 000J04eK
OOJILIIONO /HaMeTpa, BHIMOJHAEMbIX AJd CPaBHEHHS BapPHAHTOB KOH-
CTPVKIIHM, JONYCKaeTcs OLEHHBATL HaNps:KeHHOe COCTOsSHHE 000J0Y-
KH MO BeJHYMHAM MAKCHMAJbHBIX 3HAUeHHW MOMEHTOB B [OIeEpeu-
HOM HAIPaBJACHHH H IIONEePEeUYHBIX HOPMAJbHBLIX VCHJAHH, oOnpeaenase-
MbplX o Taba. . Benwuunbl VCHAHI BBIYHCJACHBI JJ51 O0OJOYKH, CBO-
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OOAHO Onilpalolledcd Ha OCHOBaiue, NPU CACAVIOUIHX YJIOBHAX: Ha-
CDV3KI I KATeTOPHH; MOIVJL VIPYLocTH Marepuata obohoukyu E. 4 =
=3-10* Mlla; w~oayas ofwen pedopmanun sanoganurenst Epp =
=40 MIlla; yroan BHyTpeHHero TpeHusa rpvhata ¢=30";, cpeadece OTHO-

Dy
(exHe paziepoB obonouxu - =08

TadOannga |

ﬂapﬂ- T T T - ooy = 1 »
\eTP OpHeHTHPOBOYHBIE 3HaUeH NS OCHOBHLIX napaveTpos 060J0UKH
H, » 6 11 14 16 | 18 20 22
) ]
meij 5 | 9 i 11 13 15 17 19
fm | 015 0,20 ' 025 | 030 | 035 045 | 060
L | | | | i E
. 3 | | |
M3 30 |60 110 160 - 280 500 1000
kH - M | : | | ;
T.xH | 200 36() 500 700 900 J 300 1950
| |

3.17. [IpOYHOCTE OCHOBaHHA AOMXKIIA ONPENesATLCA B COOTBETCT-
Buil ¢ tpebopannamu CHull na npoekTHpOBaHHe OCLOBAHHUH 3LaHHH H
COOpymicHHE, Bemuuuniia MaxCHMAadbHOIO KPA&eBOro  HaNpsKEHH
(Omax) O KOHTAKTY OQOJIOUKH M e¢ 3allOJHEHUS ¢ OCHOBaHUEeM LOJIiK-
Ha VAOEJEIBOPATh VCIOBHIO

Gmax << Ry HIH Ry, (5)

rie R, — HOPpMarTuBHOe A4BJEHHe Ha KaMeHHVIO 110CTeNb, HasHadae-
MOe B 3dBHCHMOCTH OT MAPOYHOH NPOYHOCTH KaMHS C yUe-
TOM ero poaoHaceluiennoctd, kH/m?, no CHull na npoex-
THPOBaHHe OCHOBAHUI 3/1AHKY U COODVIKSHUI,
H
R— HOPMATUBHOE JaBJAeHWe HA TPYHT ocHOBaHug, xH/M?, npu-

HAMdCMOEe II0O pe3ydabTdTaM HHIAKCHCPHOC-TFCOJOHYECKUX

n3blcKanuit uan no naHublM CHull va npoekrupopaHue oc-
HOBAHHY 3/1aHHH H COOPYIKEHHH.

[pn 310M HE0OX0AHMO, UTOOBl PABHOAEHCTBYIOIAS HOPMATHBHEIX
HArpy30K He BHIXOAWJIA H3 spa CeuCHHs OOOJ0YKH, UTO ONpeleasaeTcs
VCJJOBUEM

Jmax "~ “min < 1. (61

Smax 1+ “min
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3.18. HopmasbHbie KpaeBble HAMNPSAKEHHUS Omax U O min LA OCHO-
BAHHA 06OJOUKH LOJKHBI ONPEALAATLCS 110 hopmy.ie
4 (P'D, + 8MH)
Smax — : y (7)

: 3
11110 TIDH

a JIsi OCHOBAHUST KAMEHHOH MOCTEJH ¢ VUeTCM Ilepefaudll Harpv3ox
[10CTeJbIO MO VIVIOM 40° — 110 hopmyJe

P AFH M

Jmax = ; + w7 (8)
mirl s W |
rjie [, —HapvXKHBIA AHaMeTp ODOJNOUYKH, M;

P" — HOpMAaTHUBHAS BepTHUKAJbLHASA CUJAa, paBHAsg Cyviiae HOp-
MATHBHBIX 3HAYECHHH BCEX BEPTHKAJbHBIX CHJ, [EPCAalo-
HIUXCST OT OGOJOUYKH K OCHOBaHuw, kH:

M" — HOpMATUBHBIII MOMEHT, PABHBIH CyMMe MOMEHTOB HOP-
MATHBHBIX BEPTHUKAJbHBIX W TOPH30HTAJbHBIX CHJ OTHO-
CUTEJILHO IEHTPAa IJOIIaAH CeYeHHA MNOAOIIBEL 000J0Y-
ki, KH-M;

AP — HOpMAaTUBHOEe 3HAYeHHe CHJbl TIKeCTH YaCTH KAMEHHOHU
[IOCTesqH, HaXoasuleHcs B npexenax naomasud F’, xkH;

F/ — njonlagp paboueill 30HBI OCHOBAHHY KaMEHHOH IIOCTeNH
NOJI CIHOH OOOJOUKOH, M?:

W’ — momeHT conpoTuBJeHHsSI pabouyeldl 30HBI OCHOBAHISI Ka-
MEHIIOH HOCTeJNHU IMoA OOHOH 060/10uK0i, M3,

3.19. HopMmaTuBHOe 3HAUEHHE CHJABI TSXKECTH KaMEHHO!I HOCTeJH
AP" BLIYHCAAIOT 11O POpMyJie

APH: Tﬁgn (’TEDg"jL‘4FI), (9)

rj1e yx — IJOTHOCTH MaTepuaJga 1nocTesu, T/m2.

3.20. 3HayeHHS] TeOMCTPHUECKHUX XapaKTepHCTHK paboycil 30HLI OC-
HOBAHHUSI KAMEGHHOU MOCTEJNH ONPEAEaSIOT 10 PopMysram:

(D, - 2h ) ]

F — H—J; ) (m 4~ sino, — a,); (10}
rrr (DH th 5 . Q . .
W= I (ot singy — o, + 2sin o sine2), (1)

roe M, — TOJIIMHA KaMeHHOHU IIOCTEeJdH, M,
0o — YFOJ BHAMMOCTH KDHBOJIMHEHMHOU yacTH pabouell 20HDBI Ka-
MCHHOH ITOCTCAH, PABHBIMU:

L
S
;L

2, = 2arc sin Vs (12}
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3.21. Tlpu ycraHoske xene300eTOHHBIX 000/049eK Ha CKaJjdbHOe OC-
Hopature ez nocTesi HeoOXO0AHMO IIDOBEDSAThH NIPOYHOCTL CEYEHUS I10-
JOMIBRLI 000JOUKI U3 YCJIOBUS

O ax < MR, (13)

rae R., — pacueTHOe CONPOTHBJeHHe OCTOHa cwaTnuio KH/M*, npu-
numMaeMoe no CHull na npoextuposanre OeTOHHBIX H
A4e1c30CeTOHHBIX KOHCTPYKUHUH TIUAPOTEeXHHYECKHX  CO-
OPY A CHHH, |
m -— KO3QPHIMEHT VeaoBHM  paloOThl, HpHHMMACMBIH  Pas-
HBIM 1]

MAKCHMaJIbHOe HanpsykeHHe B CeYeHHH nojaowssl 000-
nouku, kKH/M?, onpenensiemoe 1o goparyiie

B 4P . 10M®
max —— o | -
2 2 3 3

T iDz{ —— DH — D

BRI Bit

GII]HX

(14)

3.22. PacuerT KOHCTPYKUHH K3 oCogouek OCJAbBIOTO JHaMeTpa Ha
CIBIT M OiPOKUIbIBAHUE HEOOXOAWMO [IPOHU3BOAHTL M0 CJAEAVIOUUM
cxeMaM:

N0 CXeMe IIJIOCKOTO CHBUra IJNf BCCLO  COOpyzKeHMs (110 MOCTeNN
I BMECTEe C ICCTCJbIC LA COOpyzKeHHil Thuna A H IO IPYHTY OCHOBa-
HUT JJI9 COOpYKeHUHU TUlla b u 1J15 OTAeJbHBIX €ro yactel);

ONPCKUALIBAHNE BOKPYI OCH, KacCaTeJbHOH K 000J04KaM Ha VPOB-
He TOMOLIBEI (/s COOPYXEHHH HA KAMEHHOH IIOCTEJM U CKAaJbHOM
OCHOBaHHUH) .

3.23. Hecymiywo cnocoOHOCT, OCHOBAHHEH, CJAOMKEHHBIX HeCKadb-
HBIMH TPYHTaMmu, cjaeiayeT OnpeledaTb B COOTBETCTBHU ¢ TpeboBa-
nuaMy riiasnl CHull ma npoexktupoBanue ocHOBanHH TUApUTEXHUUE-
CKHX COODYZKEHUU IO CAeNVIOIIMM CXeMaM:

1O CXeMe CMENIaHHOTO CABUTA;

Mo cxeMe ryIyOUHHOTO CABHTA.

FacyeT HeCylleH CHOCOOHOCTH COOPYKEHUH MO cXeMe IJyOHHHOIO
CABUra PEKOMEHAYETCsT IPOH3BOAUTL IO METOAY KPVIVIOUHJIHHADHUE-
CKOM TIOBEPXHOCTH CKoJbxeHuss u no merony BHHMWMI'a. Tlpu nanu-
YUM (PHKCHPOBAHHOH [OBEPXHOCTH BO3MOXKHOIO CJBUra pacuer Hecy-
IIEeM CIHOCOOHOCTH IO CXeMe TJIYOHHHOIO CABMIa PEeKOMEHIYETCS TIPOo-
H3BOAUTDL II0 METOAY JIOMAaHBIX MOBEPXHOCTEH CKOJbIKEHHS (MeTOMY
FOPU3OHTAJBHBIX CHJ). Pacyer Hecymed cnocoOHOCTH TIpHYAJbHBIX
COOPY>KEHHH IO cxeMe IJYOHHHOTO CABHTAa JONYCKAETCS IPOBOIHTD
rpaoaHaJIHTHYECKUMY METONAMHM C VYeTOM Pa3PBIBOB KOHTYPAa H Ha-
FPY3KH.

3.24. Pacyer HecylleH CIOCOOHOCTH COOPYKEHHH U3 000J0YeK
OOJBIIOTO JaHaMeTpa cJeayeTrT NPCU3BOAUTL ¢ NPUMCHEHHEM COOTBET-
CTBYIOIIHX KO3(PPHUUMEHTOB HaNeXKHOCTH K, COUETAHUS HATPY30K #
H VCJOBHI paboThi #7, Ha3HAuaeMblX B COOTBETCTBHHU C TPeOOBAHHA-
vt raap CHull Ha npoektupopaHue peuHBIX THIAPOTEXHUUYECKUX CO-
OPYYKEHHM B OCHOBAHHH THADOTEXHUUECCKUX COOPYIKEHUM.
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3.20. Hecymyw ¢cnocob6HOCTL COOPYXKeHHUH H3 0060J04eK  6OJabLIIO-
ro AHaMeTrpa THOA A OPH MJOCKOM CJABHIC MO KOHTAKTy OOOJOYKH C
KaMEHHOH TTOCTRJIBIO CJe/IyeT HPOBLPATh N0 POopMyJie

nenE < 2P, (15)
\H
rae n -~ K0P IULHEHT Neperpysku K CABHUTAIOIIHUM HarPy3KaM;
Ne —— KO3 (PHULUHEHT COUCTAHUA HATPY3O0K;
M — KO3(MMULUHEHT YCJAOBHY paldOoThl;
K — Koz duunent 6e€300aCHOCTH 1[I0 MaTepuHasaM U TPYH-
TaM;
K, — xo3dhbdulluedT HaAeKHOCTH, Ha3HauaeMbii B 3aBHCHMO-
CTH OT KJacca COOpYKEeHUS;
E — cyMMa cABUrammuxX TOPH3OHTAJbHBIX CHJ, KH, JelcT-
BYIOUIUX Ha OZHY OOOJ0O4YKY, INPHHHMAaeMasi B COOTBET-
CTBUH ¢ pexoMeHaauusimu [Ipunoxkenus 10 Hacrosiuero
Pykosoactsa;
P — cymma BepTHKaabHbIX cua, KH, TelicTBYIOILIHNX Ha KaMeH-
HYIO IOCTeNb B IIJIOCKOCTH NOJOLUBBLI ODOJOYKH B IIpejle-
Jax ee KOHTypa, onpefesaseMas I0 pPeKOMEHAanHusm
[Ipunoxkenust 10 Hacrosiiero PyKoBoacTRra;
[ — KoadpuUueHT TpeHUs OOAOWIBBI O00M0UKi MO IOBEPXHO-
CTH CIBUTA, NpUHUMAaeMblid paBHbiM: 0,0 AJas CABHUra 0o
KAMEHHOM IOCTeNH; 1@ ¢ AJigd CABHIa 10 IIOBEPXHOCTH
OCHOBaHUS.

3.26. Hecylmymo cnocoOHOCTb COOPYXKEHHH H3 000g04YeK OOJBLIOro
AuaMeTpa NpH MJOCKOM CIABHUTE N0 KOHTAKTY OOOJOUYKH C TPYHTOM OC-
HOBAHUS CIelyeT NPOBEPATH IO hopMyae

"R (PF+ E2 + cFo), (16)

nnk <

rie EY— ropusonTtajbHasi  COCTABRJSIONIAS NAacCCHBHOTO  JaBJICHHS
rpyHTa OCHOBaHusl, KH, BblUHCAs€eMasst B COOTBETCTBHH C
yvka3zanusiMu [lpusnoxenusa 8 Hacrodulero PyKoOBOACTRa;
F.— naoniajip yuyacTKa, N0 KOTOPOMY IPOUCXOAHUT CHABHT, M?:
¢ — yJeJbHOe CiiellJleHde rpyHTa ocHoBaHua, MIla.

3.27. Hecyulyro crnocoOHOCTh CCOpYKEHHU H3 000J04eK OOJbIIOTo
AuaMeTrpa Ipu HJOCKCM CABHUI'C BMeCTe ¢ KAMEHHOU MOCTENbIO CJAeNyeT
IPOBEPSATb AHAJOTHYHO CJAyYasM H3JO0XKeHHBIM B nm. 3.25 u 3.26, co-
ramacHo pekomenganuaMm Ilpunoxkenua 10 Hacrogauiero PykoBopcTBa.

3.28. Ilpu ropusoHTasbHOM 4YJeHeHUH OOOJIOYKH Ha KOJblLA M CBO-
O0OJHOH HX YCTAHOBKe MPHU NJOCKOH NOBEPXHOCTH CTbIKA pacyeT BepX-

HEro KoJIbIla Ha CABUI HeOOXOAHMMO NPOU3BOJHTL 10 CJACAYIOLIeH (op-
MyJ1e:

J PI{ B.,3 9 (17)
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rre E,— cymMMa CABHIAIOIIMX TFOPHU3OHTAJBLHBIX CIUJI, JEHCTBYIOLIUX HA
BepxHee KoJbllo, KH, onpenesnaemass B CCOTBETCTBHH C pe-
koMeHaauuamu 1. 11.10.1:

P,—cyMMa BCPTUKAJBHBIX CHUJ, HCUCTBYIOUIHX Ha IJOCKOCTL TO-
DH30HTAAbHOTO uJeHeHns, kH, onpeneasieMags B COOTBCT-
CTBHHU ¢ pexomenzanuaMu n. 11.10.2.

KO3 (MULHEHT TPEHHST BHYTPECHHEH 3acbllixl, paBHbH {9 .

[s.5

5.29. Pacyer BHa cABUr cOODHOM HAJACTPOMKH IipH CBOOOJHOM ee
onKupanun Ha 000J0UKY PEKOMEHIYeTCs TNPOH3IBOAUTHL [0 CiAeAYIOULeH

hopmyJe:
nnE, < Pﬂfﬁ%’f | (18)

rie L,— CcyMMa CABHTAOUINX TOPHU3OHTAJMbHBIX CAJd, JAEHCTBVIOLLUX
Ha HaJACTPOHKY, KH;
[ — KO3 PUulKeHT TpeHus1 0eTOHa 110 OETOHY, NPHHHUMAeMBIH NPH
CABHTe B COCTOSHUM €CTeCcTBeHHON BJaaxHocTh 0,6, a npwu
ciasure nox sonon 0.5H.

3.30. Illpu ycranoske 060/ioueK OOMBIIOTO AHAMETPA HA KaMeHHVIO
HOCTENb MM CKaJdbHOE OCHOBAHHe DEKOMEeHAYeTCs IIPOU3BOIHTL IPO-
BEPKY Ha ONPOKUJIBIBAHHC C I1eJbI0 NpefoTBpalleHusi BBICKAIb3bIBa-
HHS BHYTPEHHEH 34ChIIKH N0 chaeaAywield dopmyae:

mK
Ky

rne  Mg,p — MOMEHT OT FOPU3OHTAJBHBIX CHJI, ACHCTBYIONIUX Ha 000-
JOUKY KH-M, BBI3BIBAIOHIMUX OHNPOKHIBIBAHHE COOpYKe-
HUsl OTHOCHTEJIbHO OCH, KacaTeJbHOHM K mnojacluse o000J0-
YGK;
M, — mMomeHnT cua kKH-wM, yaepxupawoumux 060J0YKY OT ONpo-
KHAbIBaHUA, onpeneasiembll cornacHo n. 11.10.6.

et M onp <

M, , (19)

3.31. Pacuer Hecylile# CrnocOGHOCTH COOPYKECHHH H3 060J04eK
GoJablIOro JuaMmeTpa MO cxeMe IJYOMHHOrO CABHTa pPEKOMEHAVeTCHd
NPOU3BOJAHTL IO METOAY  KPYIJIOUHJIHHAPHYECKOH [MOBEPXHOCTH
CKOJbXKEeHHs N0 hopMyJie

O ask MK N\ xak
ncn l MCI[B - ?—' L My 9 (20)
H
rne  SMY,— CcyMMa MOMEHTOB CHJI, BLI3BIBAIONIHX CABMUI COOpYIKe-

HUST OTHOCHTEJNbHO BbIOpPAaHHOTO  lleHTPa  KPHBOH
ckoabskenna, kKH-Mm, onpenensiemas no n. 11.11.3;

YMy — CyMMa MOMEHTOB CHJI, VAeP:KHBAIOIIHX COOpYyKeHHe
OT CABHMra OTHOCHTEJbHO BHIODAHHOIO HEHTPA KPHBOH
ckoJsbKeHnus, KH M, onpenenssemas no n. 11.11.3.
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3.0, Lipn Haauyud B OCHOBAHHH (DHUKCHUPOBAHHOH NOBEPXHOCTH
BO3MOXHGIO CIBIIFa pacuer HecViuell cnoCODHOCTH  COOpYIKEeHHIl U3
060105 ¢K DoAbIIOrO JIllaMerpa pPeKOMEHAVCTCA [IPOH3BOAHTH NO Me-
TOJAV JIOMaAHOIl MCBCPXHOCTH  CKOJbiKeHHST (METON T'OPH30HTAABHBIX
cun bepepa—Macaosa):

nen S H, =", (21)

~H ;— cymMMa CABUTAKMWHX TOPH30HTASDBHBIX CHJI OTAeJbHBIX GJ10-
o, kH, onpenensemas no nn. [1.11.6;

>~ F;—CcyMMa yICPXKHBAIOI{HX TOPH3OHTAJBHBIX CIJI OTIC/AbHbBIX
0JiokoB, kK, onpenensiemas no n. 1i.11.6.

~
s
v

3.33. PacyeT HeCYVLICH CIOCOOHCCTH COOPYKEHHH M3 06OJ0UeK
O00abUICTO [HamMerpa MO  CXeMe TrJayOMHHOTO CABHra no MeToay
BHKMW a pexomenayercs 1UDONIBOANTL 1O dopMyie

mK
R T == 7 Tnpp s (22)

H

e T — KacaTe/bHble HANPsXKeHNs, nepellaBaeMble OCHOBAHHIO
coopyxenueMm, Mlla;

— NpejenbHble paspymiarliye 3HauYeHHss KacaTeJbHBIX Ha-
npsxenud, Mlla, onpegensiembie corsacHo Ipuioxe-
Hio 11 gacrosiuiero PykopoacTsa.

Tnp:p

X

4, PACYET COOPY)XEHWM U3 OEOJOUYEK
5OJLUIOTO AUAMETPA NO AEPOPMALLUAM

4.1. Pacuer coopy:xeHuii u3 060/104eK COJBLIOTO AUaMeTpa MO Je-
popManiisiM caeayer BbINOJHATL 1751 0DeCrieYCHHS YCJOBHI HOPMAJb-
HOHl 3KCIAVaTALHU.

4.2. Pacyer ocHopaHilii COOPY:KeHHH H3 000g0YeK GOJBbLIOTO JHA-
MeTpa HEOOXOAHMO IPOU3BOAHTL C LeJbi0 OFPAHHUCHHS HedOpMAaLHI]
COOPYKEHHA B VCJAOBHAX HOPMAaJbHOP 3KCHJyaTaldHd, HCXOAN H3 CJe-
AYIOMIIX 3aBUCHMOCTEN:

A <Ay (23)
Ar < Arpp (24)
®© < Opp (25)
rae A — BeJIHUMHA pPaBHOMEPHOH BepPTUKAJNLHOHU COB-

MEeCTHOH 1TedopmMalidil OCHOBAHHUSA H COOPYV-
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>KEHHSI 10X JeHCTBHeM 3aJaHHBIX Harpy-
30K, M;

A, — BeJqudHHA TOPH3OHTAJAbHOIO CMeElLUCHHA Bep-
Xa COOpVIseHHs: nmoJ JAelcTBieM 3aJaHHBIX
Harpy3okK, M,

® — KPEeH COOPVKCHHA B IONEPEUHOM HamnpasJe-
HHH, paj;

Ay, Arnp, ©,p — HPeLeJAbHbIE BEJIHYHHBI OCa/l0K, F'OPU3OHTAJb-
HbIX CMeIEeHHH W KPEHOB, YCTAHABJHBAEMBIC
NPOEKTOM COOPYZLE€HHM, NPH KOTOPBIX He Ha-
pymanTed HOpMAaJbHbie VCJIOBHS IKCIJvara-
L HH.

4.3. llpu onpemeseHUNI NPeAEJIbHBIX BEJHUYHH OCAAOK, I'OPH30H-
TaJbHBIX CMEUIEHHH H KPEeHOB HEOOXOAHMO YUHTLIBATS:

IOTYCTIIMYIO PasSHOCTL OCALOK H TOPH3CHTAJNbHLIX CMELeHHH KOH-
CTPYKIIHIT VIIJIOTHEHHI CTBIKOB Mex{ly O00JOUYKaMH [0 VCJAOBHSAM HX
HOpMaJaLBROH PadbOoTh;

AONYCTHMVIO PAa3HOCTb OCAJOK MECXKAY COCEAHHMH O0OJOUKaMH IO
VCJAOBHAM HX HOPMAJbHOH padOTHI;

Aonyckaembie AeopMalny nyTeil AJisi NeperpysouHoro obopyno-
BAHHS, VCTAHABJUBAEMOIO Ha COOPY KEHHH.

4.4. Heobxoaumo pasnuuaTb AedoOpMallHH COOPYKEHHUST B CTPOH-
T€JbHBIM NEePHOA U JedopMauuil B 3ISKCIAYVATALUUOHHBLIH MEePHO.
(CpaBHeHue ¢ HpeLedbHBIMH JAedopManMsaMH cJeAyeT HpPOH3BOAHUTD
TOJBKO AJfl JegopMauuil, BO3HHKAIOIWHX B 3KCIJIYATALHOHHbII MepH-
o1. ledopmanuy, BO3HHKaWOIUHe B CTPOUTENbHBIH NepHOM, JOJKHBL
ONPEAETITbCA IJH OUEHKH BO3MOXKHOCTH HX HEUTpaAaH3aLMU NPU YCT-
POHCTBE KOHCTPYKUUH BePXHEro CTPOCHHUS.

4.5. Onpenesenve AedopMauuii COOPY:KeHHS  CJAeAYeT INPOH3BO-
JUTH Ha JEeHCTBHE HOPMATUBHBIX Harpysok corsaacHo Ilpunoixkeuuo 12
HacTodAleroc PyKoBoacTBa.

4.6. B cayvyae npepbllieHs NPelebHbIX 3HAYEeHHH JaedopMauHu
COOPVIKEHHH peKoMeHAyeTcd [POH3BOAHTb HpeABapHTeNbHO OIpy3-
Ky Npnyana nepef MOHTAZKOM 060py,110BaHH51 HJH ([0 COIJIACOBAHHUIO
c oprasisauHeil, 3KCIJyaTupyloweil od0pyaoBanue, 1 opraHaMi Hal-
30pa) AOMKHA NPeAyCMaTPUBATbCSE BO3MOXKHOCTb OCYLIEeCTBJICHHS PHX-
TOBKH O0OPYAOBAHHA B Ipouecce IKCIIYyaTal .

4.7. Pacuyer KOHCTPYKid# H3 000704eK OOAbWIOrG jguaMmerpa Ha
TPEIHHOCTPOHKOCTh WM PACKPBITHE TPEUIHH NPOH3BOAHUTCH C IEJbIO
HegonylieHns o0pa3oBaHusl UJAW OrPAHMYEHHST PACKPBITHS TPELIHH B
AKeJie300eTOHHBIX CeUeHUSX B COOTBETCTBHH ¢ TpebGoBaHUAMU TalbJua. 2.

4.8. Pacuer KOHCTPVKUHH 43 000J04YeK OOABUIOTO JAHaMeTpa Ha
TPELIHHOCTOMKOCTDb HJIM PACKPbITHE TPEIIHH CJeAYVeT BbINOJHATH Ha
JeHCTBHe HOPMATHUBHBIX HArpy3ok B COOTBETCTBHM ¢ TpeOGOBaHUAMH
raasbl CHull Ha npoexkTtupopaHue GETOHHBIX W KeA€300€TOUHBIX KOH-
CTPVKUUJ I'HAPOTEXHHUECKHX COOPYKEHHUH.
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NPHJJIOKEHHE 2
(peKOMEHAYEMGE)

Ob6nacTh NpHMEHEHUS KOHCTPYKIHIT H3 060/04eKk GOABIIOrO AHaMeTpa
B 3aBUCUMOCTH OT BUIA FPYHTOB OCHOBAHMS
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[TPHITOXEHHE 3 (pekomMeHuaveMoe)

OCHOBHBIE TPEBOBAHHS K KOHCTPYWPOBAHUIO

[1.3.1. Bri6op KOHCTPYKTHUBHOIO pellleHHss 000Jouek OOJBIIOTO AHaMeTpa  A0Ji-
AKCH TPOH3BOAMTHCS Ha OCHOBE CONOCTABJCHHS TEXHHKO-IKOHOMHUHECKHX TOKA33Te-
Jeil BAPHAHTOB, YUHTHBAKOWIHIX TPeQOBAHHUS CIPOHTENBCTBA H 3IKCIVIVATAUHH O350JO-
YeK B JAHHBIX TeOJOTHUECKHX H THAPOJOTHUECKHX VCJOBHAX. OJXKHEI HNPHMEHATHLCS
TaKue KOHCTPYKTHBHBIe pelueHHss 000J0YeK, NPH KOTOPHIX 0becneuyHBamT(d HeoHXo-
AMMasi NMPOYHOCTb, YCTOHUMBOCTL H MPOCTPAHCTBEHHASN HEH3MEHSACMOCTh 060J0uUeK HA
BCEX ATaNax CTPOUTEJLCTBA H YCJOBHH 3KCNAYAaTALUY,

[1.3.2. O60J0YKH JAOJMXKHB TPOEKTHPOBATLCHA C OuepTalHeM B MJaaHe B GOpME
KPyra WAXW BIOKWCAHHOTO B HETO MHOTOYTOJbuMKa. Pa3zmepnt 000s0ueX ACMKHLI TpH-
HIIMATBHCS IO HapPVKHBIM rabaputaM B mpejesaxX BeJIWYHH, YKa34HHBIX B Tabda. 3.

Tadoauma 3

il e — vi—

X e ooy Hapyxublii suanerT | TomniuHa CTeHkH

Bricota COOpYZKeHRS, M pgﬁmoqz{ﬁ, M ’ ;- 00OJOUKH, M
6.0 4 0— 5,5 0,2 —0,2
8.0 55— 7.5 0,2 —0.3
10.0 7.0— 9,0 0,2 —0,3
120 3.0—11.0 0,2 —0,3
14.0 10,0—125 ),2 —0,35
16.0 11.0—145 0,2 —0,4
18,0 12.5—16,0 (0,25—0.,b
20.0 [4.0—18.0 | (0,25—0,65

11.3.3. MutumaibHEas TOJIIMHA CTCHOK KeJse3ofeToHuoll 0fo10ukH B Ledasx odec-
ICUEHUs] €e JOJITOBEUHOCTH B MOPCKHX YCJAOBHAX J0MKHa ObBITh HC Mentee 0,2 M A4
NPHYAJLHBIX COOPYKCHHE B 0,3 M /5 OTPaIKTEeNbHLIX COOPYZKCHUIL.

[1.3.4. B 30He mepeMEHHOrO YPOBHSA BOAB PACUeTHYIO TOJIIHHY OOOJOUKH DPCKO-
MEH/YeTCHd YBeJHUHBaTh ¢ BHYTDCHHEI CTOPOHBI B 38BMUCHMOCTH OT YCJOBHH 3KCIIYya-
TALHH M KJAHMATHUECKHX YCJIOBHII Ha BeaHuuHy 5—10 cM IO BceMy nepumerpy 000-
JOUKH JJIS1 OTPAAUTEJLHBLIX COOPYXKEHUIl M €O CTOPOHLI aKBaTOPHHA JJ51 NPHUYAJBHDIX
COOPYHKEHHUH,

[1.3.5. Ilpn HajHuHH{ HHTCHCHEHOIO HCTHPAMIErs BO3AEHCTBIST  HAOCOD PEKO-
MCHAYCTCS YBEJNHUIBATL PACHETHVIO TOJIUMHY CTEHKH C HapyKHOIl CTODOHBL HHXK-
Hell 4acTH oO0JIOUKiH HAa BesHuyrHY 0—10 CM B 32BHCHMOCTH OT THIPQAGTHYECKOTO
peXHMa JAHa O BCeMy HepHMeTPY 148 IPHYATbHBIX coopyxKeHn#. Belcora yToJHeH-
HOII YacTH 00O0JIOULH J0JXKHA IHNePEKpPhIiBaTH 30HY JelicTBHA JHHaAMHUYECK]I aKTHBHOTO
CJIOY HAHOCOB.

[1.3.6. I'mybunv 3aq0xceHilg [OJLOWBB O0OJIOUKHT B NDHYAJBHBIX  COODYACHHAX
IDH YCTAHOBKE ee HeNOCPEeJCTREHHO HA TIPYHT PCKOMeHAyeTCst Ha3Hauath B upeje-
aax 0,15—0,30 rayGuHnl v HIpHYaJga B 3aBICHMOCTH OT IIOTHOCTH I'DVHTOB B OCHO-
BaHill, HArpy30x, ZelICTBYICIUIX HA OCHOBAHEE, H BO3MOMKHOrO DasMbiza jaHa Hepej
coopyxenrneM. MHITMAIBHYIO TaAyOHHY 3aJ0KeHUS TOA0WBH  OOJJMOYKH  CAelyeT
NpHHUMATL HEe MeHee 1,0 M A9 IVIOTHLIX IJIHHICTBEIX OCHOBAHHII H  HC Mehee 2,0 M
TJ1sl NeCYaHblX GCHGBAHMHIL

11.3.7. TIpH NpOCKTHPORAHHH JKEJIC300€TOHHEEIX ofosi0deK  (OJBICIO TilaMeTpa
JONYCKACTCS WJeHeHHe HX B BEPTHKAJIbHOM H TODH3OHTAJBHOM HATPARJICHHAX HA
cOOpHbIE 3JSMEHTHI. DJAEMeHTaMH BEPTUKAJBHOTO UYJEHEHHS ABJAIOTCS IJOCKHE Ta-
HeJH A 000JI04er MOANT0HAJbHOTO CCUCHHSA 11 CKOPJYIBL A8 HHJANHAPHYECKHX 060-
JOUeK, JJIeMeHTAMH TOPH3OHTAJbHOTO UJCHEHHT SABJASIOTCA IIAHHAPIYECKile KOJblA.
He 1onyckaercs ropu3odTtasbice WICHEHHS HA TIpH3MaTHUECKHEe Kojblla  000/J0uek
NOJHTOHAJLHOTO CCUCHEA.

2=E=
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[HPHJO)KEHHE 3 (npoionxerue)

11.3.8. Hanpasuenue ujieHeHust 060JOYKH 3aBHCHT OT NPHHATOTO cnecofa H3TO-
TOBJIeHHA, COOPKH ¥ BO3BEJEHUNR KOHCTPYKUHHM. IlpH H3roTOBJEHHH O6GOJOYKY HA I10-
JMTOHC € MOCJeNYyIONIeH TPAHCIOPTHPOBKOH M YCTAHOBKOI ee eJHHBIM OJIOKOM peKo-
MEHJyeTCcsl NPHMEHATh BEPTHKAJbHOe ujieHEeHHe 00O0JOUKH Ha 3JeMeHThl. B 3ToM ciav-
4ac OTACJBHBIE CKOPJVIIB HJH MJOCKHEe NaHedaH AONyCKaeTCd U3TOTAaBJHUBATH Ha Crie-
HHANbHBIX CTeHaaxX HIHM 3aBojax KBK ¢ nocnemyioineil c60pkofi H OMOHOJHUHBA-
HileM HX Ha NOJHroHe.

[Ipy HegOCTaTOUYHOH IPY30NOCABLEMHOCTH KPAaHOBOTO 00OPYAOBAHHA jaJd TpaHC-
HOPTHPOBKH M YCTAHOBKH OOOJIOUKH e€qUHBIM OJIOKOM pPEeKOMeHAYeTCs TPHMEHSTbh TO-
pH3OHTAMbHOE ujieHeHHe 00O0JIOUKH Ha KOJiblla ¢ BO3BeJeHHWeM KOHCTPYKIMH NOITAaNHO.

[1.3.9. KosivuecTBO H HIMPHHA DaHesdeld HJAM CKOPJVI, a TaKKe KOJHYIECTBO H Bbl-
COTa KOJICL ONpeAessIoTCs] B 3aBHCUMOCTH OT BBLICOTHI COOpPYXKeHHS H auamerpa o0060-
JOUKH H3 YCJAOBHA MAKCUMaJbHOTO VKDYNHEHH$I COOPHBLIX 3JeMeHTOB, AOLYCKaeMOro
ClIoco0aMy H3rOTOBJICHKSI, TPAHCHOPTUPOBAHHS M MOHTaxa. [abapuTHb? pasMephl
H apMHpPOBaHHe 3JeMeHTOB MAOJIKHLI COOTBETCTBOBATbH VCJOBHIM 3KCIJAYVATALHH H
MOHTa)a 0060J0ouKkH. 1IpogoabHyI0 apMaTypy AOMNYCKAaETCsl YCTaHaBJAHBATh KOHCTPYK-
THBHO. HHUCJO THIIOPa3MepOB MaHeJed, CKOPJYI ¥ KOJel JOJXHO OHTh COKpaulicHO
70 MHUHHMAJBHOIQO KOJHYeCTBA. KOJHUECTBO 3JeMEHTOB OPH BePTHKAJNHLHOM YJeHEeHHH
He JOJKHO ObiTh MeHee 12 g NJOCKHX MaHelell © MeHee © it CKOPJIYIL.

[1.3.10. ITogpeMuble TeTJU AJS OTAEAbHBIX 3JAeMEHTOB OO6OJOUKH [OJIKHBI Bbl-
MOJMIHATLCS B BHE CHeNUaJbHBIX 3aKJAaAHBIX jeTaJsJeld ¢ apMaTypHBIMH BLIIYCKAMH B
TeAO 3JeMeHTa, KoauuecTBO HUX AOMXKHO OBTHL HE MEHEe ABYX AJfA IJIOCKHX TNaHe-
Jefi W CKOPJyN IPH NOABEME 3a BepXHHHU TOpel BJIH No 0ajouyHOH CXEMe H HEe Me-
Hee TpexX LJS KoJiel.

PasMenuedie MOJbEMHBIX NeT&Nb B JEMEHTAX JOJXKHO IPOU3BOAHTLCA TaKBM
o6paszomM, uroOnl M30eKaTh pacTATHBAIOIMIMX HaNpSXKeHUil B 3JeMeHTax, IPeBhIIAlO-
MHX JONYCTHMbBIe IIpejesisl MPH apMHUPOBAHHM 3JeMEHTa Ha pacueTHBE 3KCIIyaTalH-

OHHBIE HaTPY3KH,

[1.3.11. Ilpu vcraHopkKe OGGCJOYKH eJMHBIM OJIOKOM J10NyCcKaercs NpHMeHeHHe B
TeJe OOOJIOUKH I e NOoJAbeMa CKBO3HBIX OTBEpCTHH, OOJUHOBAHHBIX MeTaJjanye-
CKUMH 3aKJaJAHbLIMH IUVIACTHHKAMH ¥ PAaCOJOMXKEeHHBIX Ha pacCTOdHHH OT NOJAOIIBHI
000JI0OUKH, He TIPEBHLILIAIONIEM BBICOTH IEHTPa TsxKecTH Ojoka, ¢ ofecreueHHeM Me-
pONpHATHII N0 2aACJIKe OTBEPCTHSA MOCJe YCTAHOBKH.

[1.3.12. Ctoigkg cOOPHBIX XKeJde300eTOHHBIX 3JIeMEeHTOB OGOJOUYKH  JOJXKHbB OHITH
PaBHONPOUHBI COEJUHSICMBIM 3JeMeHTaM KOHCTPYKLMH MpH BCeX BHAAX HArpPYy30K H
BO3JeHCTBHE Ha 000J0UKY.

[1.3.13. Ctoiku cOOPHBIX 2JeMEHTOB CTeHOK o0oJiouek caeayeT NPHMEHATL CJIe-
AYIOIMUX KOHCTPYKIIHH:

BepTIKAJbHbIC B NMaHEJssX H CKOpJAYHaX -— B BHAC NETeBOH KOHCTPYKLUHH BBHI-
IYCKOB apMaTypbl ¢ HaKJagKaMH, NDHBAPUBAEMBIMH K 3aKJajHLIM JeTaJsiM, HJIH CO
CBApKOIl BLIIYCKOB apMaTypbl MexX Ay cOOOH;

TOPH3OHT2JbHBIE B KOJbIlaX — CO CBOOOAHKM NPHMBIKaHHEM NO NJIOCKOH MOoBepX-
HOCTH CTBHIKYEMOrO 3J€MeHTa, IO NOBEPXHOCTH B BLJAE «3y0ay HJIH «Ia3a» ¢ 0053a-
TEJIbHOH NPOKJA3IKOA YIJIOTHHTEMSI,

[1.3.14. ¥cranoBka 000/04YCK NOJXKHA TNPOH3BOAMTHLCA Ha BeChMa TUIATEJBHO
BBIDOBHEHHYIO NOCTEJb C YKJIOHOM, 3aJaHHEIM B TNpoekTe. Beanuuna NpoekTHOro VK-
JJOHA HPHHHMAaCTCS pPaBHOH YIVIY HAaKJAOHa O00JO04EK C 0OpaTHLIM 3HAKOM COTJIACHO
n. I1.12.6 sactosimiero PykoBoacTBa,

11.3.15. Ina o6ecneyenHss TPYHTOHENPOHHIIAEMOCTH BEpPTHEAJNHHBIX LIBOB MEMK-
Ay OOO0JIOYUKAMH B NPHYAJLHBEIX COOPYKEHHAX cjeiyeT MNPeAyCMOTPeTh VIUIOTHEHHE
CTHIKOB, KOHCTPYKIHKA KOTOPOTrO AOJI)KHA BLINOJHATHCH B BHAE HAIleJLHHKOB H3 IO-
JIUMEDHBIX MAaTepHAJIOB, CTOHKHX B MOPCKOH BOJe, HJH KOpPoBOK, ¢ o6paTHhIM HIbL-

TPOM,
[1.3.16. OGon0uKH OrpajuTeJbHBLIX COOPYXKEHHH AONYCKaeTCs yCTaHaBJIHBATL 0Oe€3

YVIUVIOTHEHHS BEPTHKAJbHBLIX IIBOB MEXIY CMeXHBIMH ob6oJoukaMu. Beawuuny cso-
60HOrO PacCTOAHHA MEXAy HHMH peKOMEHAyeTcs Ha3HauaTh B mpemgenax 0,3—0,0 m
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ITPHJIO)KEHHE 3 (nponoiizKeHie)

AJs1 YMCHBIIeHHA BCJAHYMHB BOJIHOBOIO JIABJEHHS Ha OOOJIOUKY H VYJAVYLICHHS BOJ-
HOTACALIMX CBOMCTB COODYKEHHS,

[1.3.17. [lnsi 3achinK® BHYTPEHHErO NMPOCTPAHCTBZ OOOJOYKHM H TNMas3yXH Habeper-
HOIl cJaeAyeT NPUMEHATL NeCUYaHBbIH TPYHT ¢ COAEpKaHUeM HAMCTBIX U TJIHHHCTHIX
yactuy He 6ogee 5Y%. 3achinka BHYTPEHHEro NpPOCTPaHCTBA O0OJIOUEK [0JKHA OCY-
HIECTBJATLCH OJHOBPEMEHHO HJIH C OIllepeKEHHMEeM 3achinKH na3yxH. Jlonyckaercs
MPUMEHATh AJd 3aCBIIKH BHYTPEHHEro npocTpancTBa webeHb HIAH KaMEHb IPH CoO-
OTBCTCTBYIOUIEM TEXHHKO-2KOHOMHUECKOM OOOCHOBAHHH.

[1.3.18. [liis moBHILCHHIA KO3QPUIHEHTAa OTHOCUTENbHOW TIJOTHOCTH C HEJbIO
YMeHbIIeHHs] BeJHUHHB OCAaAOK M yJayduieHHd paboTbl KOHCTPYKIMH JONyCKaeTcHd
VIJIOTHCHUE TPYHTa BHYTPEHHEH 34achllIKH C MOMOIIBI rJAYOHHHOIG BHUPOVIJIOTHH-
Tess1 THna BYVIL.

[1.3.19. [lad npenoTBpaunleHus] BbIMBIBA NeCKa 3acChiIKH H3 BHYTPEHHEH HOJA0CTM
060JIOYKH HAi KAMEHHO! IOCTEJBIO B NpejesaX BHYTPEHHEIO KOHTYpPa noJA0mBBE 000-
JIOUKH DPEKOMEHYCTCA HasHauyaTh OJHOCJIOHHBI KOHTPPHUALTD 13 UIEOHS HAl KaMHS
KPYNHOCTBbIO 7—9 cM TOJMUHHONA He MeHee 0,5 M.

11.3.20. Ilpn ycranoBke o000J504eKk HENOCPEACTBEHHO Ha TPYHT OCHOBAHUS B
3apaHee TOATOTOBJEHHBIM KOTJIOBAH AONYCKAeTCH YCTPOUCTBO VYTONJIEHHOH KaMeH-
HOIT TOCTENH C COOTBETCTBYIOUMM KOHTPPHIBTPOM IMepes JHUEBOH TNOBCPXHOCTLIO
060JI0YeK B YCJOBHSIX CAOXKHOTO THAPOJIOTHUSCKOTC pexKHMa JHa.

[1.3.21. IIpu ycranoBke 0060J04eK Ha HeJAPEHHPOBAHHBIE TPYHTHl OCHOBAHHS U
IPH 3HAYHTEJIBHBIX KoJeOaHHAX VPOBHS BOABI B 4KBaTODHH pPeKOMEHJAYyeTCAa npeay-
CMATPUBATL BHIIYCKH MeXJIy OOOJOUKaMH [AJsi OTBOJA BOABI W3 I1a3yXu Habepemx-
Ho#. KOHCTPYKIHIO BHIYCKA CJEAYeT BHLINOJHATHL B BUAE METAJIHUECKHX TPpyOOK C
aHKepaMH H (GUJIBTPOBOL CETKOH € YCTPOHCTBOM CHeHHAJbHBIX JApenaxeil. JlHamerp
TpYyOOK He JOJKeH IpeBHIUATh PaCcCTOsIHHE MeXKAy CMeXHbBMH 000J0uKaMH, a KO-
JIMYeCTBO HX [0 BbHICOTE OfpefiefifeTcsi B 3aBHCHMOCTH OT BeAHYHHLI KoJaeOaHHdA
YPOBHA BOJAH M Hamopa.

[1.3.22. KOHCTPYKUHIO BepXHEro CTPOEHUS B MNMPUUAJBHBIX COOPYKEHMAX H3 000-
JAodeK GOJBIIOrO JAHAMETPa CJAeAyeT MPCEKTHPOBATH B BHAe PeOpPHCTON COOPDHOH XKe-
ne3oGeToHHOR GopToBOil Ganku ¢ GHIYPHOH B NJjaHe NAMTOH, NEpPEKPHIBAIOIEH MIyC-
TOTHl MEXKIY CMeXXHbIMH O60JIOUKAMH CO CTOPOHBLI AKBATOPHH.

BeicoTa BepxXHero CTPOEHUS! J0JKHA HasHAYaTbCHd C YYETOM HeOOXOJAHMOH Bhi-
COTH MOANPHYAJLHOIO MNOCTPAHCTBA, AONMYCKAWOWieH OCMOTP H PEMOHT GOPTOBOMH
0aJIKH U MEepPeKphiBAIOIIEeHd MANTH CHH3Y. |

JIHLeBast NOBEpXHOCTH BEPXHErO CTPOEHUA JAOJKHA BHICTYNATH OT IJIOCKOCTH,
KacaTeJbHOH K JIHLUEBOW NOBEPXHOCTH 000JI0UeK, B CTOPOHY aKBaTOpHH Ha BeJHYH-
Hy, JAONYCKAauUlyio cBOGOAHBIN Kped cyjAHa y npuuana 5° ¢ ydeToMm paboibl OTOON-
HBIX YCTPOHCTB, HO He MeHee (0,3—0,5 M.

[1.3.23. KOHCTPYKIIMIO BEPXHETO CTPOEHHS AJSl OTPagHTeJNbHBIX COOPYXKEHHH H3
000J04eK OOJLUIOrO jAUaMeTpa CAeAyeT NPOEKTHPOBATH B BHAE MOHOJUTHHLIX IKeJe30-
OETOHHBIX BOJHOOTOOHHBIX CTEHOK € KO3bIPRKOM [Js OTOPACHIBAHMS BCIJIECKOB, Me-
PEKPHIBAIOWHX 3aCHINKY BHYTPEHHEro npocTpaHcTBa 0060/04eK. BonmHOOTEORHYIO CTeH-
Ky PeKoMeHAyeTcs pacnoJjiaraTh B AHaMeTPaJbHON MJAOCKOCTH 000JI04eK BAOJAbL OCH
OrpaJHTEJILHOTO COODYIKEHHU .

[1.3.24. TemnmepaTypHO-OCAN0YHBIC IIBb B KOHCTPYKUHH BEPXHETO CTPOCHHS
CJAEAYET pacnoJlarat MeXAy OO00JOUKaMH Ha pacCTOAHHH, He npempimiapmeM 40 M
AJiST CKAJIbHBIX OCHOBAHHIl H 20 M JJisT HeCKaJbHbLIX OCHOBAaHHH, C yYeTOM IHaMeTpa
000JIOYEK, a4 TaK¥Ke B MECTaxX Pe3KOr0 H3MEHEHHsI TPYHTOBLIX VCJOBHH, KOTOpbhlE MO-
YT Bhi3BaTh PAa3HHUY B BeJHYHHE 0CAaZOK OTAeJBbHBIX ofoJodek. IIpH cOOTBETCTBYIO-
leM ODOCHOBAHHH pPaCUYeTOM JONYCKAaeTCs YBEJHYEHHE pPacCTOSHHS MEXKIAY TeMIepa-
TYPHO-OCAaAOYHbIMHY 1BAMH JJISI HECKAJBHBIX OCHOBAHHUIIL.

[1.3.25. lllpapToBHble TyMOB AOJKHBI GBITH YCTAHOBJEHB HA CIHENHAALHOM TYM-
00BOM MacCHBe, PAacro/araeMOM B KOHCTPYKIIHH BePXHETr0 CTPOEHHS.

[1.3.26. Tlpyn DpoekTHPOBAaHMM KOHCTPYKLAH H3 060J0ueK GOJBLIOTO JHAMETDA

HAJJEXKHT BLINOJAHATE TpeboBanusa raasbl CHulIl nmo 3amure CTpOUTENBHBIX KOHCT-
PYKIHH OT KOPPO3HH.
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[TPHIIOXEHHE 4 (pexonerndyeroe)

ONPENEJEHHUE JABJEHHUA TFPYHTA BHYTPEHHEWY
3ACDBIIIKH HA OBOJIOYKY

11.4.1. Beanwuuda B pacnpeieicnne BEpPTHKAJbHOro (0,) HOPMAaJbEOTO AaBJcHIS
Opd 1CHCTBUH PABHOMEPHO paclipefc/ieHHOH NPUBENeHHOH HArpy3kH Ha VPOBUE Bep-
Xa 000JI04YKH 110 CXEME @ PHC. 3 ONPeAeNAOTCS 110 CAeAYIOUUM hopMyaam:

1211 HaABOLHOrO yuacTtka 000JOUKH BHICOTOH 1,

<1 <)

=1NAg(l —e A+ gee A (26)

Gzl

1.8 NOABOAHOrO vdacTka 000M0UKH BHICOTON M

32 <1

0, = Teho(1—e Hojdoy e A, (27)
3necs v, — NIOTHOCTL BHYTPEHHEH 3achilKH Hajx BOAOH, T/M3;
Ve — IJIOTHOCTE BHYTPEHHEH 3aChiIKH ¢ YYETOM B3BeMUBAIOUIErd ACICTRHSA
BOIBI, T/M?;
2y — BEPTUKAJLHAS ODAMHATA, OTCUYUTRIBAEMAan OT TOuKH O, M;
Zo — BepTHUKAJbHAY OpAHLara, OTCUHTHBaeMasi ot Toukd O, M;
gc — PAaBHOMCDHO pacnpele/eHHas HArpy3ka na ypOBHE BepXa 000/i09KH OT NEH-
cTBHst 6aJMIaCTHOTO CJ0SI U BPEMEHHBIX HAUpPy30K Ha npuuaae, K/ v
Ag — napaMeTp, PaBHBIH:

149 000J04YeK KPYIJIOro OYepTaiins
D
BH

Ay = = = : 28
"7 4htg (075 ¢) (28}
72 060JI0%eK TOJMHTOHAABHOIO oYepTaHHs
g
Ag= T (29)
4)lgfg (0,75 CP) ’
Ao — XKO3mduuuedT OOKOBOTO JaB/eHHS, NPHHHMAEMbil B 3aBHCHMOCTH OT YyrJa

BHYTPEHHErO TPeHHs 3aChlKki 1o 1alJ. 3;
04— BEPTHKAJbHOE JaBJeiHe B 3aChiIKe Ha PacCTosHuM M 0T Bepxa 000J0YKY,

MIla.

[1.4.2. Ilpu nelficTBHH paBHOMEpPHO pacnpele/cHHOW Harpy3kH Ha YpOBHe BEDXa
000JCUKH 1o cxemaM 0 B 8 pHC. 3 BeauuyHHAa M pacupejeseHHe RSDTHKAJILILIX OCPel-
HeHIIEIX 10 KOHTYpY OOOJICUKH HOPMAaJbHBIX AABJACHHHI ONPelesioTcd NO (ieAYIOluM
hopMyaam:

105 HaABOAHOro ydacria 060J0YKH BRICOTOHR

2, <y _
°z, = Y14, (1 —e_gﬂ}“l“ '?cBuf?_E‘;; (30)
1149 NOABOAHOro vuactka 00004k BhicoTOH H
Z, ), 2, H, +2,
6, =1 Aoll—e M) pdy(l—e Aye PoggBe A, (3

rae Bg — napaMmerp, OnpeiedsCMbli B 3aBHCHMOCTH OT O4YepTaHHA 000/104kH B NJaHE:
1,51 060J0UYEeK KPYIJOro OU€PTaHU

By = 1, (32)
2
n D
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PHe. 3. PacuerHble cXeMbl /I OnpefeieHHS CHjiOCHOT0 1aBJCHHS:
G — NOJHas nepejladya paBHOMepHO pacnpe/le/ieHHOR Harpyskn Ha YposHe Bepxa 060J0YKH; 6 — HaCTHUHOE SKPAHEDO-
BaHHe BEDXHHM CTDOEHHEM; & — HacTHYHOE 3KPAHHPOBAHHE BEPXHHM CTpPOSHHEM W OOBSI3GUHON 6aJKOil
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ITPH/TO)KEHHE 4 (oroHuanue)

.18 000J0Y€K MOJHTOlAaAbHOrO 04epTaHUs

're
NpboDon cOS
g

F —promanp NEUCTBHA Harpy3KH ¢¢ Ha BHYTPEHHIOI 3aCBIIKY B NPEeAe]ax KOHTYPa
060JIOUKH, M2,
[1.4.3. Besqnunna u pacnpenesnenne ropH3oHTaNbHOrO (0 p) HOPMAJBHOIO AaBJeHHA

Ha BHYTPEHHHH KOHTYD 000JIOYKH H BepTHKAJLHOTO KAacCaTeJbHOI'C HalpaXeHus (T;;
OT 3aBHCaHufg Ha 000JOUKe BHYTpPEHHEH 3aChinKH ONpeAeasieTcs Mo CheayoiuM dop-
MYJIaM:

Sp =0z A ; (34)
Tz =5, Ao tg (0,75 o}, (35}
Ie 0 —— BepTUKAJbHbR HanpAXKeHUst o BHyrTpeHHeH 3acoinke, Mlla, onpemensevme

no n. 11.4.1;
Lo — KO3 HIHEHT GOKOBOro AaBjeHHS, TpHHMHMaeMbli 0 TabI1. 4.

Tabaung 4

Mapa- | ,
MeTPHI UncioBsie XapakTeps#CTHKH GOKOBOTO AABJCHHSA
—_— — _
o 150 20° | 925° | B30° 35° 40° 45°
- |

okl e S e PP, i

0,60 0,500 : 0,40 032 025

Ao 0,82 0,71
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INPHJTOXEHHE 5 (pexoxendyesoe)

ONMPEAEJEHHE AKTHBHOIO U NACCHUBHOTIO
JABJIEHUA TPYHTA HA OBOJIOYKY

[1.5.1. Opaunatel snOpbl TOPH3OHTAJALHOH COCTABJSAKWILEH AKTHBHOLIO A&BJEHUSA
( . o
(0, ) B mperejaXx HaACTPOHKH H BBICOTH OOGOJOYKH ONpeAesiioTesl Mo GopMyae

o = (q; 4+ L yih;) Mg, (36)

rae g ,— BpeMeHHas 3KCHJyaTallMOHHAf Harpy3ka Ha TeppHTOPHUHM [IpHuaJa,
JaBJCHHE OT KOTOPOH pepenaercss A0 NJOCKOCTH OOpyuieHysa B ceye-
HHe, B KOTOPOM OIpe/easeTcsl OpAHHaTa akTHUBHOTO daBJieHHS KH/m2;
Sy il; — BepTHKaJIbHOE NaBJCHHe PYHTA HA YPOBHE CEUeHHS, B KOTOPOM OIipe-
TEeaAeTCA OpaAuHaTa akTuBHOrO jgapienuns, Mlla;
vi — NAOTHOCTb TPYHTA i-TO CJ0d, T/M®;
fj—— BBICOTA COOTBETCTBYIOWIETO I-FO CJ0A FPyHTa ¢ HEH3MEHHBIMH Xapak-
TEPUCTHKAMH, M;
A = KO3(D(PHUIHEHT ropH30HTAJABIOH COCTABAAOUIEH AaKTUBHOI'O JaBJIEHUS,
OnpeAeaseMbli B COOTBETCTBHHM ¢ ykKazaHusiMu 1. 11.5.3 mo xapakrepu-
CTHKAM TPYHTA, PAacloJOXKeHHOI0 B CeueHuu, AAd KOTOPOro olnpeje-
J9eTCH OpAUHATa AaKTHBHOIC JABJCHHS.
11.5.2. OpAauHaTH 3NIOPH BEPTHKAJBHOH COCTaBJAOINEH AKTHBHOTO JIaBJEeHHS

d Y T T r , .
(G,) B nmpejeaax HaACTPOHKH ONpeAesOTCa O Gopmy.e

a .

o = (g; -+ & 1:l) A, (37}

rie i, — KOa@Q@UiKenT BEPTHKAJbHOH COCTaBAAQLIeH aKTUBHOIO jlaBjeHHA, oOlpele-
AseMblll B COOTBETCTBHUHU ¢ yKasanusaMmu 1. 11.5.3.

1 5.3, KosdgunuedT ropH3oHTaJbHON H BEPTHKAALHOH COCTABJASIOMINX  aKTHB-
HOTO AaBJEHHS DEKOMEHAVETCH OIpPeAeasiTh N0 CJAeAYIoIHM GopMyJam:

g v --tg e _
hy = —2 2 38
Totgly 8 +ig{e+9) (5%)
hy = Ay tg (¥ 4 ), (39)

rie Y — yroJ Hak.oHa pacyeTHOH NJOCKOCTH BOCHPHATHS PAaCHOPHOro JAaB«€HHA K

BEPTHKAJM, YUUTBIBACMbIH MpH ompelieeHHH KO3(QGHHIHEHTOB TOPU3OHTAD-
HOH H BepTHKAaJbHOH COCTaBJISIOMIHX aKTHBHOI'O AA4aBJeHHs B npeidesaX HakL-
CTPOHMKH, rpai;

g — yroa o6pylueHus, paBHbIA yriy MeXAy BEPTHKaJbi0 U MJIOCKOCTBIO  00pY-
HIEeHHH, Tpad, ONpeAeNdeMblil o yka3zauusaum, n. 11.5.4.

0 — YroJ TPeHHS TPYHTa 00 YCJOBHVIO IJIOCKOCTb BOCHPHATHA PaclopHOro Aas-
JeHUsi, rpan, NpHHuMaeMbiil paBHbiM (,0 ¢ HpH pacueTax UPOYHOCTH KOH-
CTPYKLHH ¥ paBHbIM ¢ B pacyeraX YCTOHYHBOCTH.

[1.5.4. ¥roa cOpyileHUs & PCKOMEHAVETCS ONpeensiTh N0 GopMy.e

lge=—myt 1/m.;} '(ml;. + Ctg ¢ — tglpa—{— Pl — Clg ¢ tgl]) + P Clg o, (40)
rie me=tg (Pp+0+¢);

p — Ko3pdHL#enT, yYUTHIBAOIWIUE Pacnogokenue BPeMEHHONH Harpy3kH Ha TIpHU-
yaJsie B 30HEe MpHU3MBI O0pYINEHHs, onpeaenseMblii no hopmyJie

2{—qgia; + q2q — @303) '
Hy [1ufly + 2 g + q,)]

p= (41)
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[IPHJIOJ)KEHHE 5 (npodosxcenuc)

3aect f{y~— BBHICOTA NMPH3MBI OGPYIIEHHS B NDeJeJaX HagCTPOAKH, M:
Y u— IIOTHOCTb I'PYHTa B Npejesax HamCcTPORKkH, T/M°
OGo3navenns naa g; U a;, BXonasdiuue B opMmyay (41), npusenenn Ha puc. 4.

i,

~= — j’éf". 7,

Puc. 4. PacuetHass cxema [Jjd onpenejaeHust aKTHB-
HOTO ¥ ITACCHBHOrO AaBJeHHA TIPYyHTa Ha 000JOUKY

[Ipu onpeaeseHun yrJa HakJOHA IJIOCKOCTH OOpPYIUEHHS € B 3aBACHMOCTH OT 3&-
naBaeMoro yrJia HakJaoHa YCJOBHOH TBHIJIOBOH NJIOCKOCTH BOCOPHATHA pacrnopa P ce-
AyeT UCXOMUTb H3 YCJAOBHA IOJAYIEHHS MAKCHMAJBHOIO PaCIOPHOIO JaBJenusA NPH3MH
oOpyLIEHHS], COOTBETCTBYIOIISTO HAaUMeHblICMY 3HAYEHHIO BeJUUYHHE tg €.

[1.5.5. OpauuaTtel 3MIOPH NACCHBHOIO AaBJCHUS HA YCIOBHYIO NJOCKOCTH MPH FO-
PH30HTAJIbHOII NNOBEPXHOCTH OCHOBAHHSA ONpPEACJAITCH 10 QopMye

Gg — )up E"fghi - Clc, (42)
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ITPHJIOKEHHE 5 (npodoascenue)

rae Ap— KOx(pdHIHEHT NACCHBHOIO AABJACGHHUS, INpHHHMaeMbid Mo Tab6J. 5 B 3aBHCH-
MOCTH OT yrJjla BHYTPEHHero TPCHHS TPYHTA, pachHOJICKEHHOrO0 B CeueHHH,
JJISE KOTOPOTO ONpelesioTCs OPAHMHATH MacCHBHOTO JaBJCHHA:
Ac — KO3 (DHIHEHT nacCHBHOTO MaBJEHHA OT CUJA CLENJIEHHS, NMPHHYMaeMbli no
TabJa. b;
¢ — yneapHoe cuenaende, KH/M2, npunuMaeMoe paBHBIM HYJMO JIS TOBEpX-
HOCTHOI'O CJIOS, Ti€ BO3MOXKHO HapyllieHHe CTPYKTYDPH CBN3HOIO TIPYHTA.
M3Mmenenue cuengedHs otT ¢==0 10 NOJHOH BeJHYHHBI [IPHHHMAETCH JHHEH-
HBIM.

YroJ TpeHHs TPYHTA OCHOBaHUS 00 VYCJAOBHYIO IIIOCKOCTb BOCHPHUATHA Dacnop-
HOrO JaBJEHHS PeKOMeHAyercd IpHHUMAaTh paBHBIM 0 33 @ npH pacueTax TIPOYHOCTH
KOHCTPYKUHH ¥ PaBHBIM (¢ B pacuetax yCTOMYHUBOCTH.

Tabauua b

T —— — - I il g - ekl il

Kosdduuuest waccCuBHOro
HaBJicHus ) , 0pu O, paBHOM

|

Kos¢duunuerT nac-

YT0Ja BHVTPEHEEro CHUBHOTO JARJCHHS

TPEHHS @ Ac OT CHJ CHEl-

0,33 ¢ 1) NeHHUS
10° 1,53 1,63 2,67
15° 1,86 2,13 3,43
20° 2,37 2,87 4,35
25° 3,09 3,04 5,45
30° 4,03 5,67 7,1C
35° 5,28 77 8,03
40° 7,57 11,40 1,10

il

[1.5.6. [lpu mocrpoennn 3mi0p akTHBHOIO M HACCHBHOIO HABJEHHS PEKOMCHAYETCS
ONpeRessiTh OPAMHATH Ha rpaHHIaX CJOEB IPYHTAa C HEH3MEHHBIMHM XapaklepUCTUKA-
MH, 4 TaK¥Xe B MeCTaX IepecedeHHMs DaCYeTHOH NJOCKOCTH BOCIPHATHS pPACIOPHOTO
JaBJIEHHS CO ClellaMH HJIOCKOCTeH OOpDYIUeHHS, MPOBEAEeHHBIMH M3 TOYeK Hauajia HJIH
CKaYK0o00pa3HOro M3MeHEHHS PaBHOMEPHO paclpejeseHHOH Harpyskd, paclojoxkKeHHoH

Ha TEPPHTODHH NpHYAJa, CYHTasd, YTO Nepegada AaBJACHHSA C TEPPHTOPHH HA pacCyer-
HYIO IJIOCKOCTb IIPOHCXOAHUT MO IJIOCKOCTAM OOpVIIeHHS (cM. pHC. 4).
0

[1.5.7. Bennunna W pacnpeneneHHe HOPMAJBbHOTO (G?—e) H KacaTeJbHOTO Tp  ro-

PH3OHTAJNDBHBIX JAaBJEHHH HAa MOBEPXHOCTb 0GOJIOUKH CO CTOPOHBI BHEINHEro (aKTHBHOrO
H NaCCHBHOrO) AaBJEHHS TPYHTa ONDPEAENSIOTCS IO CJeNyIoOmuM (hopMyaaM:
A1 aKTHBHOTO AaBJIEHUA

G?ea-—-: ﬂi COS” ﬂ |
0a_ apr < ecan B> 9 (43)
"ER — 0, 0,5 Sifl QB
02 _ o cos B cos &
R "x —
cos (3 —3) ectn 0 < (B <3 (44)

0a _ a sin B cOs G
R ™ "x cos (g —d)

T
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AJid IMACCHBHOTIO JaBJeHHA

Op _ P 2
Op = ', COs?

'E%? —— G:Dr 0,5 sin 25

0p __ .p €08 3cos 3
r * cos (B — 8)
sin B cos ¢

_EOp = ogf - B

T ¥ cos (B—1)

ITPHJIO)KEHHE 5 (npudoarxerue)

ecan |m—B| > 8 (45)

ecan 0 in—Bigy, (46)

Puc. 5. PacueTHasi cxema mJsi oOnpepeseHusi aKTHBHOIO W
MACCHBHOTO AABJEHHS TpYHTA Ha O060JIOUKY

rae ff— yrioBas KOOpPAHHATA TOUKH Ha TIOBEPXHOCTH 00OJIOUKH, B KOTOpPOH oOmpene-
ageTcs HaBAEeHHe, OTCUHTBIBaeMasg OT TOUKHM Tepecededus AHaMeTpasbHOR
NJOCKOCTH 000M0YKH, NEePICHAUKYJIAPHONR K JHHHU KOpAOHa, ¢ YCJAOBHOH pac-
YeTHOHW IJIOCKOCTHIO AJS OnpejelieHHs aKTUBHOTO OaBaeqHs (puc, D), rpag.
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IHPUJIOKEHHE 6 (pekomendyemoe)
ONPEJAEJIEHHUE BOJIHOBLIX HATPY30K HA OBOJIOYKY

11.6.1. Dnwpa HOPpMaJbHOTO BOJHOBOTO XaBJAECHHSA (PRz) Ha OHOJOUKY, HAXOMIS-

IYIOCS1 B COCTaBe CIJIOIIHOrO OrPajHTENbHOLO COOPYXKEHHS, onpeaenasiercss no op-
MyJie

.k 482
Pre () = PoKi (14+ 55 Ks), (47
TAE Pz — OpAHMHAaTa BOJIHOEOIo [d4dBJieHHA Hd4a €JHHHUNY NIOBCPXHOCTH BEPTUHKAAbL-

HOM IJOCKOH CTE€HKH Ha raybuHe 2, Mlla, onpenensieMas B cooTBeTcT-
BUH ¢ yKa3aHHsMHU raasbi CHHII nHa Harpysku M BO3JeHCTBHS Ha TH-
POTEXHHYECKHE COOPYKeHHUsI (BOJIHOBEIE, JIeZOBHIE U OT CYJOB);
8 — yriaopasg KOODJAHHATa TOYKH HA MOBEPXHOCTH OOOJIOUKH, OTCHHTLIBAE-
Masi OT TOYKH TlepeceuyeHUss FHAMETPaJbHOH MJOCKOCTH 000JOYKH, Hep-
NEeHAUKYAAPHOH K JHHHH (QPOHTAJBHOrO MNOAXO0AA BOJHBL (pHuC. 6),
rpaj;
K, K — K03 dunyeHTsl, YYHTHIBAOINYE H3MEHedHe B IJaHe HHTEHCHBHOCTH
BOJIHOBOI'O AAaBJICHHUA, IIPUHHMaeMble 110 AAHHBIM TalJd. 6 B 3aBHCHMO-
CTH OT COQTHOINEHHS MeX/Jy BBICOTOH BOJHB Ay U €€ NJUHOH A.

Tabauira 6

K hg : ),

0,100 0,067 0,050 | 0040 | 0,033
K, 0,770 0,805 0,835 0,870 0,910
K 0,500 0,380 | 0.300 0250 | 0,200

| 4%

Puae. 6. PacueTnass cxeMa nJs onpejefieHHs DOJHOBOrO
JaBJieHHs

I1.6.2, CymmapHoe GokoBoe paBaeHue, AeficTaywollee Ha raybHHe 2z Ha oany cGoO-
J0YKY CO CTODOHK HOAXON2 BOJIHBI, OfIpeAcJsAeTca no caeayiouen Gopmyae:

P, =K, (1 4 02K;) p,Dy (48)
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[TPHJIOXEHHE 7 (pexosmendyestoe)

AHAJIUTHYECKHH CHIOCOBb ONPEAEJEHUYA NAOMNOJIHUTEJIbHOI'O
HANPSA)XEHHOIO U JE®POPMHPOBAHHOTO

COCTOAHHUSA OBOJIOUKH

[1.7.1. Pemenue ans1 Bcex BHYTPEHHHUX YCHUJHH ¥ mnepeMelleHHH OOOJOUKH NOpei-
CTABJANETCH B BHAE CJAGAVIOILNX TPHUTOHOMETPHYECKUX pAAOB B (DVHKIHU OT VII0BOTI

KOOPARHATH P!

W (o, 8) = 5 Wy (a) cos nf

U (a, 8) :ngz Up (a) cos nB

V {a, B) =}EQ V., (a) sin n3

N {a, B) =52Nn (a) cos n3

Mia, 8 =n§;2Mﬂ ajcosn | -
S{(a, 3) = ;;E;QSH (2) sin n3

Qe 8= B Qu(a)sinnp

T (a, B) =£2 Tr(a) cos nB |

2
o == R,-—-fieapaamepﬁaﬂ KoopauHara, onpeaensieMast B 3a3WCHMOCTH

OT IIOJIOKEHHST pacueTHOro ceueHHA 1o BBHICOTe 2 H DaJH-

- y¢a 060404k R;
W, (a)... T,(cet) — KO3pPHUIUEHTH TPUIOHOMETPHUSCKHX DPALOB.
B mpuBejeHHOM B NPUJ0KeHHH AHAJUTHUECKOM pacueTe Nnoj paauycom R 060-
JOYKH 37eChb U B AaJbHEHIIEM NOHHMAeTCs paiuyc Rcp CpeIHHHOK NMOBEPXHOCTH 0060-

rae

JOYKH,

[1.7.2. KosdduuuenTsl TPHUrOHOMETPHUECKUX PAAOB AJ8 YeTHIPeX OCHOBHBIX Ie-
peEMemieHUH H YCUAHNH O0O0JIOUKH B JIOOOH TOUKE €€ MOBEepXHOCTH NPEeACTaBfIOTCS Me-

TOAOM HAYaJbHBIX MTapaMeTPOB B BHJE:
Vi () = VoK yy (a) + UK yyy (@) -+ NoK iy (a) + SoK g (a) —F
Up (o) =VoKy (@] 4+ UgKyyy (a) NOKUN (@) -} SOKUS (a) —'FU (50)

Np (a) =V0KNV () - UOKNU (2) - NuKNN (@) 4 SDKNS (“)—"FN
)

Sn (@] = VGKSV (@) + UDKSU (@) + NOKSN (d) -+ SOKSS (a —'FS

rae Vo, Us, Ny u Sy — HauasbHbIE napamMeTpnl OOGOJIOYKH, T. €, 3HAYEHUS YCHJAUHA H
NepeMelleHHH B HYJNIEBOM ceyeHHUH OJ KaxXKAOro 4yjeHa TpH-

TOHOMETPUUECKOro PAAA;
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HPHJJIO)KEHHE 7 (npodoasxcerue)

‘FV’FC”‘F;V HFS

CBA3BIBAKWINHE YCHJHA H HePEMeEUleHHS ¢

BHeIlIHeH Harpysxmi onpeneﬂﬂemlble o 1. I1.7 4 nacrosiuiero
PyKOBOACTBA;
Kyy:.... Kys— OYHKIIH BAHAHUS, onipcacisieMble mo m. I1.7.8.

[1.7.3. Ocradasuple KO3GQHUHEHTH TPHTOHOMETPHUYeCKHX paAnoB (49) cBsi3adb ¢
e 1iunHol W, (o) caeaviolmiuM obpasoM:

Win (a) = nV,{a) ]
{ EOf?t s
Mp (a) = (n2— 1] %0 W, (o
E 3 : o1
on o =1 B4 | o
E . .gt3 ,
— 52 . S
TH [&) H (‘Jy2 1] lng Wﬂ (DI] ’

rAe 11— HOMED uJeHa TPUTOHOMETPHYECKOIro psana (B OTJHuYHe OT KoaP@dHuiuueHra ne-
perpy3kH CJBHIaOUIHX Harpys3ok).

[1.7.4, I'pvaopble 4jeun!, BXOAsilLHE B 3aBHCHMOCTH (50), onpefessttoTcs To cJje-
EVIOUIUM (hopMV.JiaMm:

. n3P?pn[ ( 2y 2\ i
Fv= Gt 1= A+ h v )]

\

~ n?R2p, { L, ] l

PU= = BB 2 Pli--{1=4) =
£ (52)
~. 2nRk C
Fg== Pn{ “L1+"“b“
Fom 20RPA|cf V2 by
N b= | T c f
rae b — npuBejgeHHAs XECTKOCThL 0060-

JOYKH, omnpenenaseMass no ¢gop-
mysie 1. I1.7.5. Hacroguierc
PykoBoacTBa;

D p— KO3(OHIHEHTH  PA3JIOKeHH s
BHEIIHEH HArpy3kKH Ha 000-
JIOYKY B TPUTOHOMETPHUECKUH

pan Pypee;
Ly ~— MHTEHCHBHOCTD HATPY3KH,
kH/M, cobpaHHass ¢ | M 110

BEIcOTe O0OJIOUKH HA OTMeETKe
Bepxa (B HYJEBOM CEUYEHUH);

Lo — TanreHc yrJja HAKJAOHA oOCpef-
HEHHOH 3MIOpbl GOKOBOrO A4B-
JeHusi rpyHta (puc. 7), kH/m;

A, B, C, v JI — runepb0s0-Kpyropble (Pyuki#y, NpUMeHsieMbie A pacyeTa 0a-
JIOK Ha YOPYroM OCHOBAHHH B 3aBHCHUMOCTH OT TUDHUBEAEHHOH
KOOpAHHATH CeueHHs

Puc. 7. CxeMa gns onpejgeseHHsa 1na-
paMeTpOB OOKOBOTO MaBJCHHS

p——

z b
_ — — . 53
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[NPHJTOKEHHE 7 (npodosserte)

[1.7.5. IlpuBeaenuas »eCTKOCTb OGOJOUKH, VUHTLIBAIOUIAS VOpPVLOe 3arodateHlie
060.104KH, onpefenseTcs clelyouel GopMyJaon:

4 4_ n . —
_ n (n? — 1 }‘22 ﬁBRndOn__ -

r1e Lo — npHBeIEHHBIH MO1yJb AedopMauuu BHYTpeHHel 3aceinki oGoaouyku, Mlla;
Op — HATerpaapHblil KO3 PHIHEHT, XapakTepU3YIOUHH VIIpyroe 3anojHeHHe o06o-
JOUKH, OIpelesieMBblH B 3aBUCHMOCTH OT HOMepa WICHAa TPUFOHOMETpHue-

CKOro psiaa ¥ Ko3((HIHEHTAa NONEPEYHOTo paClIUPSHHA  TPYHTA Upp 110

dhopmyJe
O,=ry-+ nt,, (55)
i 1 ) 2(0,5
o _I_ n oo } o
r, = ( 0 ( : o , (56)
7 (1— )
2 -+ neé — 3}1-0
tﬁ — 9 (57)
2 (l — pa
_ __Vrp -
o 1 — prg (58)

[1.7.0. IlpuBegensslii Moayab fedpopMauHd BHYTPEHHEH 3achbiKH 0OCJ0UKH Ofnipe-
AeJeTCsa caAeAVIoUiell 3aBHCHMOCTHIO!

Erp

E - i T ELFPHH ? (59)

rie Erp~ MOAyJb oOlel AedopMauuu BHyTpeHHeH 3acknki, MIla;
Wrp — KO3 @HuedT OOKOBOro pacUIMPEHHA TFPYHTa BHYTPEHHEH 3aCHIIKH.

[1.7.7. KosphuurdedtT pal3oKeHuss BHEIIHeH Harpys3kd Ha O0O0CJI0YKY B8 71pPHIOHO-
METPHUECKHH Pl Pyphe onpelensercs CAeIVIOUIeH 32BUCHMOCTDIO:

on
Pn=—=_——. (60)

wWh

[17.8. Oynruun sauanusg Ky, ..., Kg¢ cleayer onpegefsite M0 Ta0J. 7 B 3a-
BUCHMOCTH OT NPHBEACHHOH KECTKOCTH OOOJIOYKH M 3HaueHHH THnepHo 0-TPHTOHOMET-
pPHYECKHX (PYHKIIHH.

[1.7.9. Hpu XecTKOM coeaHHEHHH DOCTBEpPKa ¢ OBOJOYKOH BO3HHKAWWLIHH B CO-
npAXKEHHH MOMEHT B NpPOAOJBHOM HanpaB/eHHH H COOTBETCTBYIOUIYlo eMmy mnepepe-
3RIBAKOULYIO CHAY CJACAYEeT ONpeaedsiTh, o dhopMyJaam:

Ma:‘%; (6 )
Q¢=%§3- (62)

3aecb Ap-—Trpy3oBoH KO3(¢HLUHEHT, OnpefeJsieMbld B 33aBHCHMOCTH OT BH1a Ha-
NPY3KH Ha DOCTBEPK MO dopMmyne

_PpRP mpR PR \
% =8B T E,l, T ARk, (63)
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Py, 2. 3 — napaMerpol, onpefenasieMbie 0 POpPMyJaaM:

o] R
' 273 Eoelos Eptp ’ (64)
Do = = 1 : _
¥ 212 Loglos (63)
B S N S f_) ( L .7 );
4}3 \['2 '1 Ti Eﬂ{jf{;() T Eﬂplp 2({,3 E(}ﬁ[oﬁ | Eptp ) (66)

pPp— BCGPTHKAJIbHAsl PAaBHOMEDHO pacnpejencHHasd Harpyska, ZSHCTRYIOIAA Ha
pocTBepK, XH/M?;
Mp~— MOMEHT, JIMHEHHO pacOpeAeteHHblil  BAOJb KOHTYpPa  CONPAXKEHHS,

KH - m/M2
Po— cocpeloOTOUEHHAS Harpyska, AeHCTBYIOLLA® BepTHKAJbHO B LEHTPE pOCT-
Bepka, KH;
E p— MonyJab YOPYTOCTH MaTepHania pocTeepka, MIla;
#3
Iy = ~1—g- — MOMEHT HHEePIHH 3JeMeHTa PCCTBepKa, M
72

lo6 = {5 — MOMEHT HHEpLHH 3JeMeHTa 000.104KH, M

{p, — TOJIIIHHA DOCTBEPKA, M;
N — napamerp, onpepesieMblii 0 GopMyJe

/3
N = Rags (67)
Tadbauwma 7
Ty | - - | =
V(0) | U (0) | N (0) S(0)
B ) . ny 9 1 . 2nR K
2 | e Vs =
Vi(a) Kyy=4 Kpuv="% BRww="FprC|  4Rnm
"~ ERb3y'2
— — RO
K ] — | ¢
| 4b UN 2ni
Ula) KUV=‘“,1}/§‘D Kyp = A _ 2R B KUS=_'F;13§C
Ehby 2
T T :—- — l
N K e 4t as K A N ;’7
a NV 7 R o e e ) NN=4 | By
" | Ry92 =—"73 B
2F hb? QEhB? 4p |
S({I) ‘ KSV—_;IQRIFQ_B KS(J == n—R C KSI\'_ 'n }/’QLD‘ KSS=A
i

3 3axka3z Ne 655
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[NPHJTOXEHHE 8 (pexomendyemoe)

ABTOMATU3HUPOBAHHDINW PACYHET KPYTJIbIX
B NJAHE OBOJIOYEK

[T 8.1, ABTOMAaTH3HPOBAHHBII pacyeT XKPYrabiX IIJMHAPHYECKHX 000.i0ueK 00Jb-
HIOTO AiaMeTpa BKJKYaeT OlpefedeHHe HyJ eporo, 0aJoYyHore U AONMONHUIEJBHOIO Ha-
NpSAAEHEOTO U Ae@OPMHPOBAHHOTO COCTOSIHHSI Ha OCHOBe IIOJIOKEHHH pasjena 3 Hac-
Tosmlero Pykosoacrea u [Ipuioxenus 7.

[1.8.2. Ina npoeenenus pacdeTa ¢ nomouwpio DIBM Heo6X0AHMO COCTaBHUTH HC-
XOJ1HYIO HHpOpMaUHMI0 K NIporpaMMe, KOTOpas BKJIOUAET caAeIyioliiHe mapaMeTphbl Mac-
ciBa OOIUX AaHHBIX O COOPVIKeHHH:

CymMa BepTHKaJbHBIX CHJI, NPHJAOXKEHHHX K BePXHeMY TOPLEBOMY

ceyenHo 000J0UKH, OTHeCeHHAs K TvIolian! storo cedenus, kH — Pgepr
CyMMa BepTHKAJbHBIX CHJ, NPHJIOKEHHLIX K IIOBEDPXHOCTH 3aMNOJIHU-

TeJid. OTHECeHHAs K IVIONIAAH CeYeHHUA 3anosuutenst, KH/Mm? — {Bepr
CyMMa TOpH3OHTAJNBHBIX CHJ, NPHJIOKEHHLIX K 000JI0YKEe H 3aI0JI-

FHTEA0 B YPOBHE BePXHEro TOPUEBOTO ceueHus, KH — Prop

CymMMapHBIl MOMEHT BeDTHKAJbHBIX 1 TFOPU3OHTAJBHBIX CHJ, TNDH-
TOAEHHBIX K BEPXHEMY TOPIEBOMY CeueHHI0 OOO0JOUKH H 3dIOJHHTEN,

OTHOCHTEAbHO 3TOr0 CEeYeHHS, TapaJieabHON JHHHK KOpaoHa, KH-Mm — M
PasHopelictByomas OOKOBOTO JaBJieHHs rpyHTa o6paTHOH 3achin-

K1, ApUXoAfiiascy Ha 1 M npHyajaa, KH — Prp
Paccrosude oT UeHTpa TSKECTH 3MIOPL HOKOBOTO AaBJEHUA T'PYHTA

00paTHOH 3aCBINKH A0 OCHOBaHHS OOOJOUKH, M — Yu.1
Koadpdunuent tpenns matepHaja 06010uKl M0 OCHOBAHHIO — Jo
KosbhduuuentT TpeHHSI rpyHTa 0OpaTHOI 3aCBIIKH O IOBEPXHOCTD

06 0JIOUYKH — [uap
KospduuueHT TpeHHS 3aMOJHHTENSI O [IOBEPXHOCTh 000JDUKY — JBn
KosdduumeHT 60KOBOTO AABJCHHS 3amOJHHTE]S — K
[170THOCTD 3aNOJHUTES BO B3BEIIEHHOM COCTOSHHH, T/M? — Yrp
MoayJap o6uieit geopmanun sanoanurens, MIla — Erp
KosddunnerT 60KOBOTO paclldpeHs 3al0JdHHTENS = Mrp
Moayas yopyroctd MarepHaJga o6odouxi, MIa — Egs
PaccToague OT BepXa O6OJOYKH JO YPOBHS BOMBI, M — hy
MOMeHT COnpOTHBJEHUA TONEPEUHOrc ceyeHUA OOOJIOUKH, M? — W
CpenHHHHE gHaMeTp OGOJOUKH, M — D
Bricota 060/M0YKH, M — H
Tomuuua oB60J0UKH, M — 1
HHCJA0 YYHTHIBAEGMBIX YJICHOB TPHIOHOMETPHYECKOro pijlia ~ N
Hindp rpannunnx ycaopHil — A
Uuesno ceyeHHii O BHICOTE, B KOTOPHIX ONPEACJAIOTCA YCHJIHS H Ne-

peMeleHus —m

[1.8.3. Hludpel rpaHuyHblX YCJAOBHII yCTaHaABJAMBAIOTCA B 3aBHCHMOCTH OT OCO-
GeHHOCTEH onupaHusi 000J0YKH Ha OCHORAHHE H 3aKpenJeHHS BEPXHEro CTPOCHHA.

IHpeayemMoTpeHs caeAyiomiHe BAPHAHTEI TPAHHUYHBIX YCJIOBHH:

1. JledopMamuu TOPHEBOrO ceueHUsl 060JOUKH He CTeCHEHHI.

2. JdeopManuu TOPLEBOIrO CeUeHUSI OOO0JO0UYKH OTCYTCTBYIOT.

B o6ounx cayuaax topuesoe cedenHe O6O0JOUKH 3arpy:KeHO CHNaMH Pgepr H Prop,
a TTOBEPXHOCTL 3aNOJHUTENS — CHJIAaMH Jgepr-

[184. [Ilporpamma aBTOMATH3UPOBAHHOrO pacyera OpelyCMaTpHBaeT CiaeAyIOUIHE
coueTanHs MPaHHUYHBIX YCJAOBHI Aas Bepxsero (B) u HumHero (H) Ttopuesbx cene-
HHIT 060JI0UKH:

B

1
N — 0 6
) 4 1} )

{)

r

2
2

I
|

i

i
[

B=1)
}}_:l; B) }?\ZQ; r) H_Q}).=3;
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1.8.5. Pesyabtupyomas nHgopMauus BHIaeTcst HA IeyaTb B BHAE MacCCHBOB
YCHJHH H nepeMellieHuit 1o 13 3Havennil. oOXBaTHIBAOULIX B IJIaHe CedyeHlis oT P=

H
=0° no p=180°, nas Kax10r0 ceuyelHsi 060J04YKH OT A=10 10 o= '

[T 8.6. Maccuss ycuuiiii H TepeMellieHHI meyaTaliOTCH B CJAeAVIOUEM TOPAAKE:

MOMEPeYHBIX H3rubaouINX MOMEHTOB — M (a, B);
pajHaJbHbIX NEPEeMeLleHH — W (2, B);
TAHTeHIHAAbHBIX TepPEeMeIeHU — V (a, B);
[IPOJOJBHBIX TIepeMelleHu — U (a, P);
APOAOABHBIX HOPMAAbHBIX YCHIRI — N (a, B);
MONEPEYHBIX KaCaTeJbHBIX YCHIHI — S (e, $);
MomnepeyHbix mepepe3blBaOUInX YCHIHI — Q (a, B);
MonepeyHblX HOPMAaJbHBIX YCHAHH — 7 (a, B).

2%
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PACYET CbOPHbBIX OBOJIOUEK U3 HJNOCKHX IIJIUT

I1.9.1. o pa3paboTku cneuuadbyoil nporpaMmun pacuera Ha I[IBM ilipuuanbupix
H OTpPajHTEJBHDIX COOPYXKCHHH H3 000J04ex OOJBLHIOTO AHaMeTpa, COCTABJEHHBIX M3
JIOCKHX IJIHT, PEKOMeHAYeTcs Hcnonab3oBaTh nporpammy MII-3 k DLIBM bB2CM-4,
peasu3yriylo pacyer MNAHTHO-0AJOYHBIX TNpOCTPAHCTBEHHBIX CHCTEM  NPOH3BOJIBHOH
KoHpurypauuu. Pabouas nporpamma nep@oxkapt, TEKCT NporpaMMbl ¥ NMpaBu/ia NOATO-
TOBKH HCXOJAHON HHpoOpMAUNH HMEWTCH B OHOAHOTEKE TIpOTpaMM  BbIYHC/IHTEIbHOH
nadoparopuu 11HHUHCa.

I1.9.2. Jlng ob6oaouek, cocTaB/JdeHHbIX §oJiee uyeM H3 WIeCTH MNJAOCKHX IJHT, A0-
MycKaeTcsl BBINOJIHSITL pPacuyeT B NPeNOJ0XKEHHH O KPYIJIOH B mjane ¢opme oboJ0u-
KH, HO C TOCJeAVIOHIHM Y4Ye€TOM JAOTOJHHUTEJbHBIX VCHAHA (H3rH0aroiliHX MOMEHTOB H
MOICPEeUHbIX CHJA), BO3HHKAIOMIUX B NPOJCJBHBIX CEUECHHAX B pPE3yJbTATe MECTHOro
H3ruba rnaHe e,

[1.9.3. Ycunuda mccTHOro u3ruba naHe/ell ONpeiedsicTCs B 3aBHCHMOCTH OT KOH-
CTPYKIHHA CTHKOBOTO COEJMHCHUA W BHAA BHEIHHX BO3LENCTBHH.

I1.9.4. Ilpr pacuere 060si04KH G0JbWIOTO JHAMETPA HA OCCCHMMETpPHUHOE AaBJe-
HHe T'pyHTa BHYTPeHHell 3aChIMKH JOMOJHHTCJAbHBIE YCHAHS ONPEeAessiTca no ¢op-
MyJlam:

[IpH XKECTKOM COejHHCHUH N2HEeH

— e
MBI i sin e
2
G p Dy -
My, = 8in? —
bl 24 iy s (68)
R Dyn ., T
QBI 9 Sinl ;;— l
Q@Q =0 I
NMpy WAapHAPHOM COCAHHCHUH TaHeJJeH
S e D?
"y (69)
Q R Don sin —
LT T ng
Ugo =10 )

3aech HHAeKCH | H 2 0603HaualoT M3rubaiouiie MOMEHTH H [ONepeyHble CHJL COOT-
BETCTBEHHO B y37aX W CepCAlHe NpoJeTa NaHeJH.

[1.9.5. Ilpu pacuere 000JOUKM Ha JAaBjeHHe OOGpPaTHOI 3aCHNKH HJH BOJH [0-
[TOJTHUTEJIbHBIE YCHINS ONPeACSAIOTCa Mo (hopMyaaM:
PR AECTKOM COETHHEHHH TaHeJel
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M. — G?ea sh §/ — sin &/ ]
Fli = T 02 Sh £l + sin & |
. F [ l ~ ‘
s0a sin & ch & COS E—— ch &
M. — R 2 2
o2 = g Sh &7 4 sin &l } (70)
0 _G?chEl—-cosEl |
Pl £ sh &l 4 sin &l |
Upoy =0 |
NpH MAPHAPHOM COCANHEHHM MAHEeICH

- = Z - l
JQa sin g ——shg

. R 2
MBQE ~ TE  cos&l+ ch ;l

R sin £/ 4 sh &/
28 cos §l4- ch &/

C?Bli =

QBQi =0

rie !-— WHpHHA HaHedH, M;

E — K03 dunuedT, xapakTepu3yoUiHil 1e(hOpMaTUBHOCTh CHCTEMBI,

11.9.6. TIpr ompeneneEHH XapakTePHCTHKH AedODPMATHBHOCTH CHCTEMB! JIOMYC-
KaeTcsl UCNOJL30BAHUC MOAEJH TPYHTOBOH Cpefbl R BHJE OCHOBaHUS BWHKJAepa ¢ KO-
sapdpuuuentom nocreau C. B 3TOM cayuae

. C
=V IE I

]
> |
} (71)
l
|

(72)

rne Enly — 3xecTkocTh mauead npH narube, MIla - m*
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PACYHET COOPY)XEHHH U3 OBOJIOYEK BOJBIIOIQ
AUNAMETPA HA CIOABUI U ONPOKWUAbIBAHUE

[1.10.1. K casuraloliuM TOpH3OHTAJbHBEIM CHJAaM, JeHCTBYIOUIMM Ha 0B60J0YKY,
OTHOCSITCSH:

FOPH30HTAJAbHAA COCTABJAAIOINAS AKTHBHOrO xzaB.JeHHSI IFPYHTA 34cCHIKil, BhIUHC-
JsieMasf B COOTBETCTBHH ¢ Ykasapusamu mi. 151 —T1.04;

BOJHOBOE HPOTHBOAABJICHHE, BO3HHKAKOWee TIPHU OTKATe BOJHBI, HJIH COCTABJIAIO-
12 IIBAPTOBHOIO YCHJHA, NepnedAUKYAAPHAS JIHHHH KOPJOHA:

BOJIHOBOE JaBJCHHE NIPH (PPOHTAJBHOM NOAX0AE BOJHB (AJA OrpanuTesbpHBIX CO-
OPYIKeHUN) .

[1.10.2, CyMMa BepTUKaJBHBIX CHJ, NEHCTBYIOLIHX Ha KaMeHHVIO MNOCTEJb B Ce-
qeHHH NOAOIBH 000J0UYKH, ONpeaeaseTCs No ciaeayouied GopmyJe:

P:P06+PH+PE_3+P6.C+E§’ (73)

rgje  Pgs— cUJa TgXecTH ofogaouxku, KH;
P — cuja TAXKeCTH HALCTPOUKHU U 0aasactdoro ¢Jof, Jiexaulero Ha Hel, kH;
Pg . — cuJja TsXKecTH 3aChinKH 00004k, KH;

Ps .— CHJa TAXeCTH 02JJIaCTHOrO CJ10d, Jexauiero B mnpexenax CoOCAHOIO IO-
IepeyHoro Kourypa o6osouky, KH;

Eg — BePTHK&JbHAS COCTAaBAgOUlas akTHBHOI'O J1aBJEeHHS TPYHTa, ONpenesse-
Masi B 3aBHCHMOCTH OT BE€JAHYHHBI TOPH30HTAJbHOM COCTABIIIOUIEH K-
THBHOTO NaBJeHWd rpyHTa £ f 10 CJeVIOUIEH @opmy.ne:

Ey = Eltge. (74)

[1.10.3. Hecyiias cnocoOHocTh COODPY2KeHHII u3 000J04eK  OOJbIIOro gHAMETpa
THIA A IpH NJOCKOM CHABHre BMeCTe C IOCTeJbK), PaclodoKEHHOH Ha TOBEPSHOCTH
FPYHTAa OCHOBauHSI (puc. &), nposepsieTcs:

no niaockocty CD mo popmyae

. MK
nenk < (P4 G, fe 3—@ , (75)

rie (p — CUJa TAXKECTH KaMeHHOH nocTenu B KoHTvpe ABCD, onpegeasemas Mo
dopmyae n, 11.10.5, xH;
fe— KOQOULUEHT TpeHHS KaMEHHOI NOCTCIH 1O TPYHTY OCHOBAHHA, i1PHHH-
MAaeMBI Ha OCHOBe 3KCHEePUMENTAJIRHBIX JaHHbBIX, a NpH OTCYTCTBUH Ta-
KOBBIX — PaBHBIM {g ¢r:
(r-— YTOJ1 BHYTPEHHEr0 TPEeHUA rPYHTa OCHOBaHIIA,

10 HAaKJOHHON 1maockocTd BD mo dopmyie

nent [(P4-Gay) sinac+£ cos ag] < {E“‘[("fﬂ [{P--Upy)cos ac-E sina, (76)
H

rie (g, — CHJIa THxKeCTH KaMeHHOH nocreqan B kourype ABD, ompegemsievad IO
dopmyae . 11.10.5, xH;
CLe— VIO MeKAY NoIomsold 000.10YKH U NJOCKOCTLIO CABHIA, I'pal,;
Fio— KO3(dHUIUEHT BHYTpelHero TPeHus KavMeHHOH TOCTeJH, KOTOPhIil JOmycC-
KaeTcs NPUBEMAThL PaBHBIM!
fr=1Z v . (71)

-

3,1eCb o x— YTOJ BHYTPEHHero TpeHus KaMHd,
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11.10.4. Hecymas croco6nocTh coopy:KeHUH u3 060a0ueK GOJBLIOr0 AHAMeTPA
Tila B RpH NJAOCKOM CIBHIE BMECTE ¢ IOCTeJblo, VTOIMJICHHOH B OCHOBamie (CM,
pHC. 8), npoBepsierca no caeayionleil gopmyde:

mK

nenf < ([P + Go+ Go) fr + £5] (78)

I8 | .r-
rj B
f%ﬁ)&?f!/ f(&)J fﬁ ”fg/ ‘/%

bl

Puc. 8. PacuetHibie cXeMbl COOPYIKEHMNE H3 00004eK

00ABLIOro JguaMeTpa IPH CABHIe H ONPOKUILIBAHUH;

a — cxeMa CJIBUra TIO NOCTeJIH MW BMecTe ¢ TOC-

TeJbI0 JAJ18% BO3BBIILZIONIENCA KAMEHHOH IIOCTEeJIH:

6 — TO Ke, AJ9 YTOIJSHHOH IIOCTEJH; 8 — CXeMa
pacuyeTa UPH ONPOKAIBIBAHIII

rne (Uz—cCHiIa TxKecTH 3achinku B koHType ADK, onpegesasemas mno 1. [1.10.5:
EF — ynepxupapniag ropH3OHTAJbHAS CHJAa OT IPYHTA 3aCHNKH 3 KOHTYDE
DAK, onpepenstemast 1o gopumyde

— lLm,f
r ? - - K f} [‘

EX == 050, v, my — ; L.

4T

(79)
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——m

3/1ech My — 34JI0KEHHE O0TKOCa KOTJ0BaHa;
Aly— BHICOTZ KAMEHHOH NMOCTENHU, M;
Y3— IJIOTHOCTb 3aCHIIKH KOTJIOBAHA NMOJ KaMEHHYIO MOCTeab, T/M3.

[1.10.5. Maccul OTOesbHBIX 4acTed KAMEHHOH TNOCTeNH H 3aChINKH, VMETbLIB2eMbie
g nn. [1.10.3 1 11.10.4, onpenensiorcs no CAeAyOUuM dopMyiam:

Gy = Yiha | L (b5 = 0,5D,)--0,393D3]; (80)
Guy == 0,57xhnl (0s + 05Dy + bg); (81)
Gy = 0,5k 1,L, (82)
1j1e Yg— IJIOTHOCTb KaMHA, T/M3;

b — lWiMpHHa OepMbLI KAMEHHOH ITOCTENH, M,
[, — pacueTHas WHPHHA OJIOKa ¢ VUETOM pPaCCTOAHUA MeXAV 000A0YKAMH 4,
pasHa:

L == Dy + a; (83)

b p— NPHBEACHHOE PAacCTOsiHMe A0 YCJIOBHOH IIOCKOCTH AEHCTBHA BEPTHKAJBHBIX Ka-
CcaTenbi#biX HANPAKEHHH OT 3ACBHINKH, paBHOe:

0,4D:
bp=—7—. (84)

11.10.6. MomenT cuJj, yaepxHBalOUHX 060JOYKY OT ONPOKHABIBAHHS, PpEKOMEH-
AVeTes OnpeaesIATEL 1o CAeAYIoled Qopmy.e:
a a
M}*L" OrSDH(P{Jﬁ_l_EH + EB +Pﬂbti+5§ bE'.- (85}

3}

raie by — paccTosiHde OT OCH BpAalleHHst M0 JHMHHH AeHCTBHS PpaBHOJEHCTBYIOLIEH
Macchl HagCTPOHKHA ¥ 6ajaaacTHOTQ CJIOS, Jexaiiero Ha Hel, M;
b . — BesUuKHa, onpededsemas no ¢opmyae . 11.10.5.;

ES — cyMMapHas BeJHuHHA BEPTUKAJbHBIX CHJ TPEHHUsi BHYTpeHHeH 3achINKH,

BO3HUKAIOUIMX Ha BHYTPCHHEH IIOBEPXHCCTH O00JOUKH, onpejesseMas IO
GopmyJie

E® =P .+ Ps.—0786D2 o H, (86)

3necy P, ., Ps.— BeaMYHHH, onpepeasembie no m. 11.10.2;

C p7,— BEPTHKAJbHOE HampsXKeHHe BO BHyTpeHHeH 3acChilke Ha YpOBHE

MOAOWBL 000J04YKH, onpenensiemoe 1o bopmynae (27) uau (31) B
3aBHCUMOCTH OT CXeMbl Hepejlaud HarpysKH Ha BHYTDEHHIOW 3a-
CBITIKY .
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[IPHJIO)KEHHE 11 (pexomendyemoe)

CNPEAEJEHHUE HECYIMEHX CTIOCOBHOCTH OCHOBAHUWMH
(1O CXEME TNTYbUHHOTO CABUTA

[1.11.1. TIpu onpeaeneHuu Hecyllell CIOCOOHOCTH COOPVIKEH TO KPYIJOKHIHH-
APUYECKOH TMOBEPXHOCTH CKOJAbXKEHHS KPHTHUECKHH LEHTP KPHBOI CKOJIbAKEHHS CJe-
AyeT HaxXOAMTh, paccMmatpHBas CHCTEMBbl KPHBBIX, NPOXOAANIHX depe3 TOUKy nepece-
YeHHS VYCJACBHOH pacueTHOil NMJCCKOCTH AAA  ONpeReseHHs aKTHUBHOTO ,iaBJICHUS C
1JA0CKOCTBLIO NMO4OBE O00J0UKH U uepes ThlI0BOe pedpo KameHHO noctean (puc. 9).
Haubosee onacHoe 1Jisi YCTOHUHBOCTH COOPYKEHHA IMOJOXKEHHE HEHTPa BpalleHHA
ONpeneasieTCca NyTeM NPOBEACHHSI paaa pacyeTOB NpPH PA3JHUHBX HEHTpax BpalleHusd.

PR S TP W S S R

-
L T T, T
lr
r

™
N

Puc. 9. PacuetHas cxeMa aad onpejeseHdsl HecylieH CHOCOOHOCTH NO cxeme
rAyOHHHOTO CABHra (KPYTJAOUIJHHIAPHYECKasl TIOBEPXHOCTb CKOJbLAEHHS)

Ecait B ocHoBaHUH HENOCPELCTBEHHO IIOJA COOPV:KEHHEM MMeercs HarjacToBaHle
Da3JIHUHLIX TPYHTOB, TO HeOOXOAHMO MPOBECTH IONOJHHUTEJBHYIO TNPOBEPRhY N9 KOH-
TAKTY MEXKAY OTAEJAbHBIMHU CJOSMH FPYHTA AJH AYr CKOJIbXKEHHUs, NPOXOISMIHX B 00-
JACTH YKA3aHHOTO KOHTAKTa.

[Ipu pacuere COOpyXeHHS MeTOAOM KPYIJOUHJHUHAPHYECKOH NOBEPXHOCTH CKOJIb-
KEHHS PEKOMEHAYETCSs NPHMeHATb TOTOBLle nporpammel aas 31IBM, ocofenno npwu
CJOKHBIX HANJIACTOBAHHAX I'DYHTOB OCHOBAHMUA,

I1.11.2. Pacuer coopyxenddl H3 0060J04YeK OOJBLIOTO JIHAMETPA NO KPYIJAOHHJIHH-
APHUECKOH TOBEPXHOCTH CKOJb:KEHHS PEKOMEHAYeTCS NpPOH3BOAHTh Ha 0,y 060J04-
Ky B Ilpexesax pacuetHoil mupusbt L, las npoBenenuss pacuera npodhuib COOpyzKe-
HUA H 00beM TIpyHTa OCHOBAHHISA H 3aCHhINKH, PaCHOJOMEHHBIH BHYTPH KPHUBOH CKOJIb-
KeHHA, pa3bHBaeTcad HA BEePTHKAJBHBIE 110J10CHI OJHHAKOBON 1MpHHBI, paBHOH oT 1,0
a0 2,0 M. Macca KaxXa0fi NOJOCH ONpeaensieTcd ¢ yyeTOM Macchl O0OJIOUKH H 34ChiI-
KH, nf}?aﬂ,a}omnx B pACCMaTpPHBAEMYIO I10JIOCY B Ipeiaesgax pacyeTHOll  HpPHIb
O010kKka L.
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IHPHJIO)KEHHE 11 (npodoarcenue)

[1.11.3. Snavenns cyMM YAepKHBAOIUX MOMEHTOB H MOMEHTOB, BhLishiDuIOUIAX
CABUI, onIpefessieTcda no caeayonuMm dopmyaam:

)} M? = R¥(¥ g¥cos Grtge+ L cili); (87}
SME = R¥(x g¥sin %), (88)

rae  R*— pajHyc KpHBOH CKOJIbXKEHHS, M;
H * wr L
g;— CHJIA THXKECTH {-i BEePTHKAJbHOH IIOJIOCH B IipeAenaX AJHHB L C yyeToMm

DAas3JHMYHBIX CJOEB I'PYHTA, 3JEMEHTOB COOPYXKEHUS H BEPTHKAJLHOH Ha-
FPY3KH IO MOBEPXHOCTH TpHyaJsia, KH;

if/j— YTOJI BHYTPEHHEro TPEHHUS TPYHTA B OCHOBAHHUHU [-H NOJOCH, Tpaj;

¢ — YJeJbHOE CHElJIEHHe FpyHTa B OCHOBaHHUH - moJocs], Mlla;

! — pJuHa gyrd 1no OoCHOBAHHIO i-H IOJOCHI, M;
g K ) . =3
i+ ,— YIoJl HaKJOHa KacaTeJapHOH, NMPOBEAEHHOH K TOUKE II€peceueHis JHHHHA

AEHCTBHSL CHJ C JAYFOH CKOJIbXKEHHS, TI0 OTHOLIEHHIO K TOPpH3OHTAaJbHOH

K

JIMHHH, Tpal., Ha puc. 9 oGosHaueH [

K S A
g =arc smﬁi. (89)

31CCh r; — PAcCTOAHHE MO IOPU3OHTAJH OT LCHTPa BpalleHHUA A0 JHHUH JeHCTBHSA

CHLTI}:)I g i} b D\’I-

1i.11.4. Ilpn pacyere decyiuieil crnocOGHOCTH MO MeTOAY KpYIVIOMHJAMHIPHYECKOH
[IOBEPXHOCTH CKOJIbXKeHUsl BpeMCHHpie HATPY3KH OT CKJ4AUPYEMBIX TPY30B H TPAHC-
NOPTHHIX CPEACTB CleaVeT pacnoJgaraTh 3a UpeleslaMU 30HB, OUpeAeddeMOl pPacCcTOA-
HHEeM OT JIMHHHM KOPJOHA A0 BCPTHKAJBbHOH IJIOCKOCTH, OPOXOASiICH uepe3 TOuky M
(CM. puc. 9) nepeceyeHHsT AYTrd CKOJbXKEHHS € PaAUyCcOM, HIPOBEAEHHBIM INOJ YIJIOM
¢r K BepPTHKANU B CTOPOHY TEPPUTOPHUH.

[1pu mcnosb3zoBanud SIIBM pexkoMenayercs yTOYHATL PACMONONKEHHE BpEMEHHOH
HAarpy3KH Ha OCHOBE ONBITHHIX NPOCUYETOB.

[1.11.5. Pacuer coopyxeHnid u3 ofosouek OGOJBLIOro jaHaMeTpa OO MeTOAY TOpPH-
30HTAJBHBIX CHJ PEKOMEHAYETCS NPOU3BOAUTL Ha OAHY OO0O0JOYKY B mpejenax pac-
gyeTHOH mupuHbl L. Haa mpoBeneHusi pacyera Npoduib COOPYXKeHHS H oObeM FpyHTA
OCHOBaHM{ H 34aCBHIIKM, PAclOJIOKEHHBIX BHYTPH (PUKCUPOBAHHOH NOBEDXHUCTH CKOJb-
JKeHHs, pa3OUBaeTCA BEPTHKAJDHLIMHE HJAOCKOCTAMH HA OJMOKM IHypHHA KOTOPHX ONpe-
Aeagercsd Kounurypanuei QUKCUPOBAHHOH JIOMAHOH  IIOBEPXHOCTH  CKOJIBXKEHHA
(puc. 10).

Chjaa TSXKeCTH KaxXJoro OJioKa omnpeaesieTrcss ¢ y4eTOM CHJIBl THAKecTH 060J04-
KU H 2aCBIIKH, NONAaAaoUUX B paccMaTpuBaeMbidl 6J0K B npejenax ero pacuyeTHOH
IUPpHHBE L.

[1.11.6. 3naueHnag cyMM ropH30HTAJbHHX VAGDKUBAMOIIMX H CABUTAIOULIX CHJI
ONpeAeasdIOTCA 110 CJeAVIONIUM (POopMyJIaM:

YH; =YP;tg8;, (90)
Cibi r T
27i = £ (P + {55 [1g 8 — g (3 — )l o1)

rie  Pj — cHaa TAXKecCTH i-ro 6Jqoka, KH:
ﬁ‘} — HaKJIOH MOBEPXHOCTH CKOJIbKEHHS [-ro 0J0Ka X TOPH3OHTY, Ipaj;

¢; — YIAEJbHOE CHEMNJeHUEe TPYHTA B OcHOBaHuYU i-ro 6joka, Mlla;
{; — HIHPHHA {-TO GJOKA. M;

(pj~—— YroJl BHYTPEHHEro TPeHHs I'PYHTA B OCHOBAHHH I-T0 06J0Ka, rpal.



PTM 31.3013—77 Crp. 43

ITPHJTOXEHHE 11 (npodoasxcerue)

IL11.7. Hpu pacuere yereiiunsoctH coopyxenuil u3 o6ojodyek  OGOJBLIIOrC jHa-
METpPa no METONY TFOPHU30HTAJBHBIX CUJA CJAEAVET PacnojgaraTs BPEeMEHHYIO Harpysky
OT CKJ3JAHPYEMbIX TPYy30B H TPAHCOOPTHHIX CPEeICTB HA HEYCTOWUUBBIX 0.i0KaX, T. €.
Ha 6Ji0Kkax, y xoropueix H; >17;.

[1.11.8. Ilpu pacuere coopyxenuil #3 0060/0uYeK OOJRLUIOTO AHAMETPA IO METO-
1y BHUWI a caenyer pykoroacreosatoest nogaoxxenuaMu CHull Ha npoekrtupoBanue
OCHOBAHRHI THAPOTCXHHYECKHX Ccoopyxennd. Hus 000/40ueK Ha KaMeHHOH MUCTENH (CO-
OpYyXKeHda THila A) Heo6XOAHUMO 3niopy HANpSKCHHH [0 NOAOLIBE IMOCTENMH NMPHBECTH
K YCJI0BHSIM IIIOCKOHM 3a/auH, 3aMeHHB e€ DABHOMEpPHOH smiopoH (B MCiePeYHOM U
NPONOJBHOM HANPABJAEHUAX) ILHHPDHHOH D H MHTEHCHBHOCTLIO ¢ (puc. 1), omnpexe-
JASMBIMH 110 QOPMYVJIaM:

B = DH <4 th — 2e; (92)
o _ K (Dy + 2h4)? (Smax + G’”i“). 93
0= 8B (Dy + a) ’ )

rie € — 3KCHEHTPHUCHTET DABHOAEHCTBYIOUEH BCEX CHJ HA YPOBHE NOAOIIBbI MOCTEJH.

COOTBETCTBYIOIIHE COCTOSIHHIO TIpedeabHOr0 pPaBHOBeCUs paspymialolias Harpys-
Ka Ryp., HOPMAJbHBIE Opp, o H KacaTesbiible Ty, p HANPAKEHHS ONPEee/sioTCA H3 Bbi-

pPaxKeHuHi:

Rnp.p = BzNT 4+ BeN,+ B(g -+ q) Ng; (94)
R__,tosd
- p.p :
“np.p = B tg ¢ ’ (95)
Ry, psind
“np.p = B ‘-' (96)
N bcos%sin(pr—l-:p—-—%) |
T~ cos (pT-—-%) sin (3 48" — @) ’ (97)

R{l4+ mictgocosecosf

Ne= sin (9 4+ 3)sin (¥ + 3" — @)’ (98)
om— il o

¥ == %,_,_ (arc COS S;:]na; -+ ¢ — B’)_; (100)
= | S T G ) oD
3= d — ¢ - arc tg — (ﬂtgsi(ff(wsa ; (102)

p . Sin 32(:(?;3(': — ) ; (103)

g a2 — sin2d (104)

2sin 2%
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IIPHJTOXEHHE 11 (npodoaxenuce)
A

Pukcupobannad i0BEpXHOCME CKOAHPHILS

Puc 10. PacuetHasi cxema /s onpejeseHusi HeCyuleH cOCOOHOCTH MO CXeMe Iay-
OHHHOTO CHABHra Mo (pHKCHUPOBAaHHOH MOBEPXHOCTH CKOJbXEHHA (METOd TOpPH3OH-
TAAbHBEIX CHJ)

Puc. 11. Pacyetdas cxema npu rayOuHHOM ¢1Bure no cxeme BHUWI a



PTM 31.3013—77 Crp. 45

[NTPHJIOKEHHE 1 (npoGoaxerue)

a = sin ¢ exp (0 tg «); (105)
k= ¢ ; (106)
sin ((45“ - z )

- o 9]
ka sin (45 5 J

[ — ,
2 Cos o (107)
1 “a o\ 1. |
m=—-—5| 1+1g31g{4>" + 5] (108)
ED = Bk, (109)
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Puc. 12. I'padux aas Oe3pasMepHuIX KO3(POHHUIHEHTOB HeCYnleH CHO-
cobrocty N, v N,y B 3aBUCHMOCTH OT yrja BHYTDPEHHETO TPEHUS ¢

Y
M yraa HakaoHa 07 cHasl Ryp q

rne Ny N, N,— 6espasMepubie ko3QPHUHEHTH HeCylled CnocOOHOCTY, KOTOpLIe
BMECTEe ¢ KO3(hDHIHEHTOM £ MOXKHO ONpelesUTb H3 IpagyKoB
Ha puc. 12—19;
g=1v ty — UHTEHCUBHOCTb pPABHOMEPHOII TPHUIPY3KH HaJ 30HOH BHIIHPA-
nug ECD, xH /M2,
’ GD

q" = BK HHTEHCHBHOCTb NPHUIPY3KH Haj 30HON Bhnupanusd ECD, vauTLI-

BapLleil BANSHNUE MecTHON Harpy3xu Gy, kH /M2,

Go — CHJjia TAXKECTH YacTH KaMeHHOH NOCTesJH, PAaCIOJOXeHHON BBIUIE
VPOBHA JHa u Jesee jgunuut EM (cM. puc. U1), xH;

0" — YroJl HaKJIOHa CUJIBl Ry, , K BEPTHKAJH.
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Prc. 13. I'padur 1aas onpeneqenns 6e3pasMepHbiX KO3(PDUUHEHTOB
Hecyutleil crnocobHOCTH N H £ B 3aBHCHMOCTH OT YIVI2 BHYTpPEHHETO
TPEHHS @ H Yraa HakJoHa O CHasl Ry, o
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Puc. 14, Tpapux xag onpeesenud Oe3pa3MepHHIX KO3PMHUICHTOB
HeCVHiel CruocoOHOCTH NT n N, B 3aBHCHMOCTI OT yrjia BHYTPEHHETO

TPEHHs ¢ M YIJa HaKJioHa O sl Ryg o,



PTM 81.8013—77 Crp. 47

[TPHJIOKEHHE 11 (npodo.mcenue)

10,0

8,5
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0,1
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0,8

02 03 04 05 06

Puc. 15, I'padux gna onpemenenus 6GespasMepHblX KO3(hGHHIHEHTOB
HecylleH cnocobrocTd N, # R B 3aBHCHMOCTH OT YIaa BHYTDEHHErO

TpeHus M yraa HaxaoHa &' cuabl R gy g

I
e

— 15,8

. . . - - .
~— H‘\ j \\- |
':‘+t.'-' | ""'"-w.. ""n..,._\ \ \1
— S —— — 58

S 5
D3 P!

0,8 06

i’uc, 16, I'pagrk z.1a onpenedenus Ge3pasMepibiX  KOPPHUIIEHTOB
HecviieH cnocoBHoCTH N? H N, B 3aBHCHMOCTH OT YI71a BHYTPEHHRTD

TpeHHS ¢ It yraa nakaona 8’ cuaul Ryp ,
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Puc. 17. I'paduk aAna onpeneneHus GeapasMepHBX KoadbdHHeHTOB
Hecylest cnocofHocT# N,e B 3@BHCHMOCTH OT Vrjia BHYTPCHHEro Tpe-
HUA ¢ H yIJa HagJoHa 0’ cuabl Rpp p
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Pic. 18, I'pagur pns onpeaeneuus 6espazMepHBIX Ko3(pPUUHEHTOB
Hecyutef! cnocoBHoct# N, H N g B 3aBUCHMOCTH OT yriia BHYTPEHHEro

TPEHHS ¢ U YIVa HaKaoHa &' cunet Ry, q
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Puc. 19. I'padux aag onpepenedHHsi Ge3pasMepHbIX  KO3DOHIHEHTOB
pecviielt cnocobnoetTn N, ¥ kB B 3aBUHCHMOCTH OT VIyia DBHYTpPEIHEero
TPeHusi ¢ W yriaa HakioHa 0 cuist R, 5

[1.11.8. Ilpn pacyetre ycroHuuBoCcTH 000J04€K, YCTAHABJAUBAEMBIX Ha TPVHT OC-
nogaimisf (Tin D), BersuHHB B ¥ 0 onpeAensiioTca No popmMyJiaM;

B=D,;—2e; (110}
D% (Smax + Smin)
L7 {Cmax Smin. |
85 Dy~ ay (111)
r1e € — IKCIIEHTPUCHTET paBHOLEHCTBYIOLULIEH BCEX CHJ Ha VpOBHE [10]0-

MBLI O8OJOUKH;
Cmax» Smin — KpaeBble HanpsxKeHUss 1O MOBEPXHOCTH KOHTaKTa O00OJOYKYU ¢ OC-

HOBAHHEM.
B ocranbhoM pacuer BBLINOJHAETCS B COOTBETCTBHH € YKa3aHUAMH (Ipeblayuie-

re nyakra [1.11.8,
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ONPEJEJNEHUE NEGPOPMALUNA COOPYXEHUH
U3 OE0JIOYEK BOJBIIOTO IHAMETPA

[1.12.1, OOmas BeauuuHa BepPTHKAJbHBIX AehopManuil COOPYKEHHA TOI JIeiiCTBii-
eM 3aJ81HbIX IKCIUIYaTAUHOUKBIX HATPY30K onpelleNdaeTcd 1o cheayiouleii  dopMy,ie:

rae A\ — ocaaxu o0O0JOMKH KAK WITaMna Ha JAeHCTBHE BepTHKAJLHBLIX HATPY30K OT
JEHCTBUA KOHCTDPYKIHY BepXHEero CTPOCHUSI U 34CHINKH TPYHTA A0 IIPCEKTHOM
OTMETKH TEPPUTOPHH M CHJI TpeHHs OT OOKCBOro HABJCHHA rpylia, a TakxKe
SKCIJIYaTAUMOHRBIX HATPY30K, M;

Ay — ocanky oCOJ0YKH OT TOBOPOTA, BO3HUKAIOUIErO IIPH HEHCTBHY MOMEHTA OT
HAJZCTPOHKH Ha O00JICUKY M [IPH TOPK3OHTAJAbHOM CMeIHeHHH o060JOUYKH OT
TOPU3OHTAMBLHBIX 3KCHJAYAaTAIMOHHBIX HArpy30K ¥ AKTHBHOrO LaBJCHURA
FPYHTA, M;

Az — OCRHKH OOOJOYKH OT oépaTHoro NoBOPOTa, BO3HEK2IOLINE NPH ACHCTBHU
IKCIIYATAUHOHHOI 11aTPY3KHK 32 THIJOBOU TPanbio 000N0UKH, M

TL12.20 Ocanku 000.104KH Kak HiTaMIa XpyrJiacil B nhaane Gopmnl HOH AeHCTBHEM
BEPTHKAJIPHOHN HArpy3KH caeayer OnpegeddTs 0o cjeayroulell GopmyJe:

(1+py) (PP}

Ny =
1 2E0 Dy

(113)

0 | -
N KO3 @UIHEHT MNONepeudoro paculupeHHs I'PYHTAa OcCHOBaHuHS MM0oJA 000-
JJOUKOH;
E Ep — MOAYAb 00lueill nepopMauuy IpyHTa OCHOBaHKA nod obogoukoii, Mlla;
P} -— sgcryaTallHoOHHAs Harpyska, coGpaHHas B mpejenax HagcTpoiiku, xH.

[1.12.53. Ocanx¥ 000.J0YKH OT TIOBOPOTA, BO3HUKAWILErO NMPH AEHCTBHH MOMEHTA
OT HaACTPOHKH Ha 000J0uKY, CJeAyeT ONnpeaeaTh no gopmyJe

(1 iUlr‘p) DuM
‘EbQE E?p ’

AM
AN = 4

(114)

rie My — MOMeHT JeHCTBYIOIIHI OT HAACTPOHKH Ha 00040YKY Ha 1 M AJHHBI MPH-
yajapHoro GponTta, KH-M; |
b r — BEJIHUHHA, onpegem&maﬂ no 1. I1.10.5 nacrosiero PyKoBOACTBa, M.

[1. 12.4. Ocankn 0060J04KH OT NOBOPOTA, BO3HHKAIOLIETO I1PH TOPU3OHTAAbBHOM CMe-
[eHun 0060J04YKY OT TOPU3OHTAJbHBIX 3KCIHJAYATAIMOHHBIX HATPY30K U jfeH>1BHH GOKO-
BOrc JaBJ€HHA NPYHTA, CASAVET ONpeaeasaTh U0 GOpMYyIe

l— £
A5=~= —_— (l"l"h rp) ( QU- ) I‘_ ZbE A tg‘ “{_‘1

4 ( l-——prp) T"EO 4b

2 2
Lap an - 16bE* ]

-~ —=|n

115
2 "L, o

/

rle Pp — cyMMa TOpH3OHTAALHBIX YCHAMHA OT YKa3aHHBIX BUAOB Harpyaok, ACHCTBYIO-
IMX Ha | M aaHdsl Tpudaapdoro dpoHTa, KH;
Ly — qaMHa npuyana, M.
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1L.12.5. Ocazxn obonouxit o ¢cOpaTHOrO NOBOPOTA, BO3HHKAIOMIME NpH TeHCTBHH

SKCIAYATAUHORHON HArpyskKi 3a THUJIOBOH TpaHblo, CAeAyeT ONPeAensThb N0 CJeAYIO-
UM (POpPMYJiaM:

T (I""”?p} 9 quﬁj‘“l’/ﬁ +45' 4 L2p+4b2# ang
Ay = | Lop It ——— —L —b,In - ! ; (116)
2r rp ap ]/' ip+4b +an
! YA KIS op o
Ji (l+p‘rp) i qu—i—ﬁlbﬁ-!- L 4{qu2bE}H
a; = 0 Lpp In - -
2nErp A Abpt VL2 4-16b%
VL2 1665 —Lyp 1/L2 I 1
+25£1n - " (b —|~Qb : _ nD (117)
]/an‘f‘mbf + Lpp I/—L q+26 ]? +an

rfie b,— WHPHHA naoIaayu 3arpyxkeHus (puc. 20), M

LJWEL

[ﬁ 4,=4,+4, +Ag+43
< ,
—— ‘. —

TS
f:g%‘: L

Puc, 20. Cxema medopmManuit npHUaJbHbIX COOPYIKe-
HUHM U3 000Ji0UeK 6OJbIIOI0 AHaMETpa

I1.12.6. ¥ron naksona oboJiouek (KpeH) cleayeT onpenelsiTh no dhopmyJe

a, = arc t AI;« arct EE—-—-HI'CT ﬂ;—-—-ﬁg 118
0n = g b g E g QbE ( )

11.12.7. Ilapaanenrnble cMerieuusa HabepeXHBIX H3 000J0UeK (H0JBLIOTO JHaMer-
Da N0 TOPH3OKTAJIH ONpeAeasioTcd no Qopmye

(1+P-Ep) P 1/ 1-* +an
27 Elqp ]/ L" i—bQ —'an

Ap =

(1119)

F'opH30HTaJIbHOE nepeMellieHHe KOPAOHa HabepeKHOH A?f onpenessiercsa 1o ¢op-
My e

Aif=Hc tg ag . (120}
4#
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11.12.8. Tlpn onpenenenun aedopmanuil B CTPOHTEbHBIH IepHOX CJAeAVET MNOJib-
30BaThCs yKaszauusaMmu nm [1.12.1—I1.12.7 nacrositero PykoBoacTBa ¢ COOTBETCTBYIO-
Iied 3aMeHOH JMeHCTBYIOHIMX MOMEHTOB H YyCHANMH B VpoBHE TNOAOHIBH OOOJOYKA €
VueTOM 00K aTHA KaMeHHOH NOoCTeJH,

I1.13.8. Isiss oneHxu cocraBiasiiouied JedopMallyd B CTPOHTEJBHBHIH TMEPHCN OT

npopesanuss 060JOUKOH IpyHTa OCHOBaHHS JONYCKaeTCst MOJb30BATHCH  CaeRYIOWEH
dbopMyiok:

-—1}, (121)

TA€ §cp— CPEAHAs PaBHOMEPHO pacrpene/eHHas Harpyska oT 000/10YKH, 3aCHIIIKH,

HALCTPOHKY, 6alnacTHOrO CJOS M BPEMEHHLIX Harpy30K Ha nNpHYajie HA
YpOBHE NMOAOWBL 0060J0YKH, KH /M2,

O 77, — BE€JIUUHHA CHJIOCHOQTO JaBJEHUA HA YPOBHE MOJOWIBHL 000NOUEK, ONpeje-

asgemas no dopmynae (31) nacrosdimero Pykosoacrsa, MIla;

A, — nmapawmerp, onpeneﬂﬂeuuﬁ no gopmyae (28) #Hactodiiero PyKoBOACTBA;
H, — BBbICOTa NOJABOJHOH uacw 000JIOUKH, M;

ﬁB:(l + tep) (L ~—ppp — Prp Ao)s
Ao — Ko3ddunuenr 601{01301‘0 naBJeHHsi, IPHHUMaeMbiilt no Tab.u. b.
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IHPUMEP PACUHETA INMPHYANBHOIO COOPY)XEHHU A
U3 ObOJOYEK BOJBUIOTO ITHAMETPA

Mexoaiunle T1abHfble

lipnuanocuoe coopyxedue 19 riyoueb (13,0 M BBINIOJHEHO U3 KPYrJblX 000J0YeK
aaMerpom 12,0 M ¢ roamuHoi crenkn 0,2 a. O60J0UKH PacnOJOKeHbl Ha KaMeHHOM
[OCTEAH, YTOIJIEHHOH B OCHOBanue. Paccrosiine mexny CMEXHLIMH O00OJOYKAMH CO-
cragaser (0,50 M. OrMeTka Bepxa ofogaouku cocrasasieT 0,5 M, oTMeTrxa KOpJAOHA
43,0 M. Harpysxku, ACHCTBYIOWIHE HA TOBEPXHOCTH npudaga, oTHocarest K | xartero-
puH. JlJIs1 3aCBINKH NPUMEHAETCS IIeCOK ¢ YIJOM BHYyTpeHHero Tpenud 30° U noioT-
HOCTBIO, Hafx B8040t 1,8 T/M® u noa sopeil 1.0 /M8 Moayae aedbopmauuy rpyHTa 3a-
chinKH cocTaBjsietT 30 Mlla, Moaynabp nedopmauuu rpyHra ocHopauist — 40 Mlla, Mo-

AvJb YIPYrocTH Mmatepuasa oGoqouku 30000 MIla u xosdduuuedT nonepeuHoro pac-
HIAPEeHHs IPpyHTa OCHOBAHES DaBeH (3.

Harpvakxuy u BoaaclicTBu4
a) Onpepedieniie 1aBJeHHs PPYHTA BHYTDEHBCI 38CHIIKH,

Besanyunra ¥ pacipefeictlie BepTHKAADHOIO HOPMAALHOTO HaABACHHA ONPRACARLT-
ca no dopmyaay: (26) u (27) Pvkopoacrsa.

PasnoMepro pacnpepesenuas Harpyska Ha ypoBHe BepXa 000JOUKU OT JeHCTBUS
0aJIaCTHOTG CJ10% H BDEMEHHBIX HATDY3OK Ha npUya.

g =2,5-18 4 40 = 85 xkH/m".

Onpencaum Ko3QOUUHCHT GOKORBOLo 1aBJeHHA Ag O Tabua. D. 7.;=0..
[Tapamern Ay onpeaendem 1o thopuyae (28) PykosoJcTsa:

11,6
A= 1705.0415

= 14.

Onpegcaaen BedHUHUY HODMOGJBIIOTO AaB/ el Ha OTMEeTKAaX!

)
-

+ 0,5 5, =85 xH/m=

~ 0,5 —0,5
+00 o,=18-14i1—e ¥ 185.. 1 =908 xH/m
=2 =2
—20 5,=10-14(1 —e ') -+ 90,8-¢ = 97,3 kH/m?
—4 :_4_
—4,0 5, =10-14(1 —e %) 4.90,8.¢ *=103,1 kH/m2
-6 =6
—6,0 ;= 10.14(1—e %) +908-¢ "= 108,8 xkH/m?
R i
—80 5,=10-14{1 —¢ ") 4+ 90,8.¢ = 112,2 xH/u
=10 ~10
— 10,0 5, =10-14(1 —e )4+ 90,8.¢ " =116,9 xH/u?
_:IE —12
— 120 5,=10-14(1 —e ™1+ 90,8-¢ '* = 1192 xH/n?
—13 —13

—— A ——

—130 7,=10-14(1 —e ™)+ 908.¢ " =120,8 xH/m?
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bBesanynda ¥ pacnpeiedenie TOPU30HTAIbHOIO HOPMVAJBHOTO MAABJCHHUS HAa BIYT-
pEeHHII KOUTYDP 00O0JIOUKM M BEPTHKAJBHOrO KacaTeJBLHOrO HaNpsaXKCHHA olpenessaiTCs
no popmyaam (34) u (35) PykoBoAaCTBa Ha CJAeAYIOHIMX OTMETKaXx:

+ 05  0p=05 85 =425 1, =0,207- 85 =176
+ 00  0p=05- 90,8=454 To=0207- 90,8=188
— 20 gp=05 97,3=486 Tp =0,207- 97,3=20,2
— 40 ¢p=05-1031==515 T =0,207-103,1=21,6
— 60  0p=05-108 =54 12 =0,207-108 =22,
— 80  0p=05-112,2="56, 1 =0,207-112,2=232
—10,0 0p=05-116,9="584 71,=0,207-116,9=24,2
—120  0,=05-119,2=5956 tp =0,207-119,2=24,7
—130  0p=0,5-120,8=604 v =0,207-120,8=25,0

0) AKTHBHOe AaBJjeHue I'PYHTA OT €r0 MacChl M PACHOJOMKEHHBIX Ha HEM HOCTO-
JHHBIX H BPEMEHHLIX Harpys3ox.

Yroan obpyuwenusa onpepensem no dGopmyae (40) PyxopoacTtea adas sceirt 060.10u-
K BMECTe ¢ HaxcTpoiikoi, KospdHuueHT, VUUTHBAIOIUN PACHOJOKEHHEe BPeMEHHOH
Harpy3kd Ha [Opudaje B 30He MDU3IMB oOpylleHus, onpejaesdeM no dopmviae (41). B
COOTBETCTBUHU C pHC. 4 PYKOBOACTBA HMCEM:

g =40 xH/m?; g1 ==g2="0; 572-—-20 KH /Mm%
qé =40 xkH/m2; Qo==2 M; a?"“g 25

Jlns pacuera ycrofiyupocTd npuauMaeM =0 u 0==30" coraacno n. [1.5.3 Pyko-
BOJICTBA.

Torpa mo=tg 60°=1,73;

o 2(20.2 - 40.8)

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

¥roa obpylieHus onpeaeasM no opmydae (40) PyKOBD,T_LCTBa:

=0,117.

tge=—173 + v 1,73 (1,73 + 1,73 4 0,117} -+ 0,117-1,73 = 0,79.
= 38°20/

Kos(p@uuuentrs BepTHKAIBHOH H ropHSOHTa JbHOIt COCTABIAIOIIHY 2KTALHOTC AaB-
JEeHHUs olipeae/siem 10 dpo yMyaaMm (38) u (39) PyxosoacTrea:

(0,79

e = 5577 gy = e

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

OnpeieduM OpAuHAThHI TOYEK NePCCeueHUs MJIOCKOCTeH OOpYUIEHHA ¢ KdCaTeAbHOH
K TBLIOBOH Tpanud 000J0YeK B MECTaxX H3MCHEHHS UHTEHCHBHOCTH HATPY3KH HA NPH-
ya.Jje:

o

h._j[} == 0171‘:‘)' -*-—?,O M,
3

hoy = — 10,0

0,79 o
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Onpeaeaum OpiHATY 3IIOPH BEPTHKAJBHBIN H TODU3OHTAJIBHBIX COCTAB.JISIOUIIIX
ZBJICHHSA LA GICAVIGIHX OTMEeTKaX:

)1

130  09=140-0225=9 xH/m?
05;=40-0,130=5,21 kH/m2

40,5  o0%=1(40+2,5-18) 0,225=19,15 xkH/m?
65=285-0,13=11 xH/m2
o 2= (854-20) 0.225=23,7 kH/m?
69=105-0,13=13,6 xkH/m>

+0,0 o= (85+8-0,5420) 0,225=25,7 kH/m?
c9=114-0,13=14,82 xH/m2

—7.0 o9 =1(114+10,7) 0,225=41,5 kH/mm2
05=(114410,7) 0,13=24 xH/m2
o %= (184-4-40) 0,225="50,4 xH/m®
0 = (184440) 0,13=29,2 xH/m?
—13,0  ¢%=(224+6-10) 0,225=64 xH/m?

0%=284-0,13=37 xH/m2

CocraBasiolllie IIBAPTOBHOIO VCHAHS HA OAHY 000J09Ky TyMOB, pacCu-
Tarscll Ha Harpy3ku 1000 xH, npuHnMaeM paBHLIMH:

B TOPHU3CHTAJABHCM HaNpaBJeHHU Ny =870 xH;

B BEPTHKAJbHOM HANPABJICHUY V=467 xH.

Pacduern Hecyimed cnocobHocCTH

ay Ilporepxa YCTOWYHBOCTH COOPYIKEHHA [0 CXeMe IJOCKOTO CJBHTA.

OfnpeneiseM CYMMY CABMTaOIIUMX TOPHU3OHTAJBHBIX CHJ, ACHCTBYIOUIMX Ha OAHY
c60acuKy. OpH3OHTaAbHAS COCTaBAAINAs AKTUBHOTO J4RJICHUA TpyHTA Ha | M gau-
HLl COOPYIKCHHA ONpeaessieTcd no gopmyJie (puc. 21):

9+ 19,15 03,7425,7 25,74+41,5
Er=—g 9T — 2

X 0=2352 + 12,3 + 230 + 344 = 626,5 kH/x.

50,4464
2

0,5 7,0 + X

[Teamas coctaBasgoulas akTHBHOTO JaBJEHHS TPYHTA Ha OAHY 000J0YKY Ofpe-
TCasgeres 1o GopMyJIC:

E® = 626,5 (12 4 0,5) = 7850 kH.

CyMuia BepTUKAJBEBIX CHJ, J1efiCTBYIOUIHX HA KaMeHHVIO TOCTEb B CCUYCHHH TIO-
“ouiBk 060ACYKH, onpeaedsercs no gopMyde (73) PykopoacTaa.
Cxaa 1a:ecTd 000JI0UKH paBHa:

Py =314-11,8.0,2-13-14 4 3,14-11,8.0,2-0,5-24 = 1440 xH.
Ciita TAZKeCTH HaACTPOHKH H 06a//1acTHOTO CJos, JexKallero Ha Heil:

3,14-62
2

P,=256.125-18 2.5.18 = 820 xH.
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Cuma TAMUCTH OAMLIACTHOrO CJOS, Jexallero B npelienaX csBoB0AHOTO KOHTYpa
000, T0UKII:

Ps.=23,14.6.2,5.18 = 5100 «H.

Cia TAMECTH BHYTPEHHeH 3achiNnky 060J0UKHK:
P, .= 3,14.582.13.10 -}- 3,14.582.0,5.18 = 14650 xIA.

9.0
19.1(237)
25,7
/ 540
VA | bty 4/,5(50,4}
56,7
~13,0 i !
i 536
>y I Y- _El 54,0
D N A P NP PR 6:1{ (.-'):r

Puc, 21, PacyerHas cXeMa COOpPYXeHHS u 3nopbl GOKOROTO 1aBACHHS TPVHTA
BHYTPEHHe!N U BHeIUHEel 3achlKY

BepTHKAIWHAR COCTABIAIOIAR AKTHBHOIO A4BJEHHSA TPYHTA:
E3 = 7850-0,577 = 4530 kH.

CyMMa BEDPTAKANBHBIX CHJ paBHA:

P = 1440 + 820 4 5100 4 14650 + 4530 = 26540 xH,

[IpoBepxa ycrofluMBocTH nposoautcs no dopmynae (15) ¢ ygerom cOCTaBAA-
UHX IIBAPTOBHOCY VCHAHA: |

1,15-0,95
1,20

10464 < 11870

6) [lpcasepka yeTolluMBOCTH O6OJQUKM HA ONMPOKHABIBAHHE ¢ LEABIO NPEROTBPA-
[{eHHS BLICKAIDbIBIBARYSA BHYTPEHHEN 34CLIIKH,

CyMMapHasi BeqHUHHA DBEePTHKaJbHBIX CUJ TPCHHS BHYTPEHHeH 3achlilKH, BO3HHU-
KaUKX Ha BHVTPeHHCH NOBepXHOCTH 060J04YKH, onpejensnercs no dopmyne (86) Py-
KOBOACTBY.!

1,0.1,20 (7830 -~ 870) < 0,5 (26540 — 467)

E¥ == 14650 4 5100 — 0,786 11,62-120,8 = 7000 kH.
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OnpeneaseM Besnunay b no popmydae (84) PykopoicTsa:

0,4-122
bE: 12’5 =4,6 M.
MOMeHT ¢cuJa, VAEpKHBAKIMHX 000J04KY OT ONPOKHILIBAHHS:
. 122
My = 0,512 (1440 + 4530 - 7000) 4- 820-1,5 + 4530 41212 =100130 gt M.

MOMeHT oT ropH30HTAJbHBIX CHJ, BBI3HIBAIOUIHX OIPOKHJLIBAHHE, OIpeiac/iseTCs
o 2MI0DE TOPHIOHTAJNLHEIX HATIPSIHKEHHH:

Monp=[352(13,5-+1,2)4+12,3-13,2+235(6+3,15}4-344-2,7]-12,0=561300 xH - m.
Ycaosue (19) PyxoBoacTBa BBIIOJIHEHO.

1,15-0,95
1,20

73560 < 91160.

B) llpoBepKa NpOYHOCTH OCHOBAHHA.

HopmaTuBHasi BepTHKaAJAbHAas CHJAA, JeHCTBYIOILAs HA OCHOBaHHE [0 ©660J0u-
10fi, ¢ Y4eTOM LIBAPTOBHOTO YCHJIHSI, MACChl BePTHKAJBHOTO VIIJIOTHEHHA Mewxay 000-
JI0YKaMH H CHJ TPeHHUd, AeHCTBYIOUIHX N0 VIJIOTHEHHIO, PaBHa:

PH — 96540 — 467 - 4530 %Q% 4+0,5.0,5-13-14 4+ 0,5.0.5.0.5.24 = 26303 xH.

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

HopMaTHBHBIH MOMEHT CHJ OTHOCHTEJNbLHO LEHTPa IJIOIIAAH CEe4eHHA [10AOUIBH
o6HCJOUKH:

ME = 61300 — 20900 + 820-4,5 = 41290 xH - M.

HopMaTupHble KpaeBbnie HaNpAXKEHHS 1Js OCHOBAHHA OGONOUKH ONpeIessioTCS
no gopmyie (7) PyropoacTa:

- 4(26303-12 4 8-41290) | 478 .
g N I T
TaxuM ob6paszom, yeaosie (6) BoimoJHseTCH:
4784 1,04
478—1,04 =~ b Omax < Ry

r} IlpoBepka npouHocTH 06OAOUKH.

IIpounocts 060JIOYKH HpOBepAeTCA 10 HAHOOJBIIMM BeJIHYMHAM VCHJHE, BO3HH-
KAalOHIHX B €¢ CeYeHHAX B Pe3yJbTaTe B3aHMOLEHCTBHA ¢ TPDYHTOM, OCHOBAHHEM, BepX-

HEM cTpoenneM. CTaTHuecKHii pacyeT OOOJIOUKH NPOBOJUM € HOMOIIBIO NPOTPaMMBbL
APKO-2w.

Hcxoanas undopmantds x nporpaMme (ycJoBHbie 00603HaUeHHS TNpHBEAEHH B
NpuJIoXKeHnH 8 PYKOBOJICTBA):

PBEDT'-': 820 KH;

0100
QBEpT — 3,14 . 62

= 45 KH/M2;
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Prop = 35,2-12.5 + 870 = 1310 xH;

M = 820-4,54-870.3—467-6-1440.1,2—440.0,577. 2+ 1 &

= 28060 xHwm;

12,5
Prp==0991,3 kH/M: yyr =109 M, fo=05; fuap =027, fpg= 0415
K= 05 Trp=101/M% £Lrp=30 MIla; p= 0,3; £Fog =30000 MIla;
hy =05 m; D=118wM; W=219 u% H=135m =02 uM;
n>10;, m=6; Ai=0.

Puc. 22. 3nwopa paauanbHbiX Tepeme- Puc. 23. 3miopa nonepeyHublx H3rH-
menui 060Ja0ukH W, M Oalomunx MOMEATOB B 0DONOuUKeE
Mﬁ . KH-M

PesyabTaTthi pacyera BBIBOAATCA B BHAE CTOAOUOB uu(p B 3aBHCUMOCTH OT YT-
ga B or 0 no 180° yepes 15° cBepxXy BHU3 HAJA Pa3jUUHBLIX CCYCHHH H YCHJIMH H Me-
pemelllenHii o6osiouku Ha puc. 22—25 npHBeACHBI IJs HardAZHOCTH rpadHyeckHe

H300paKenHda 3MI0p YCHJAHHA H nepemenieHHst OOOJOUKH AMS HEKOTOPHIX XapaKTepHBIX
CeueHHit

Maxkcuvanbible 3HaYeHUs NOJNVYEHHBIX YCHJHE H MOMEHTOB B O0OJNOUYKE MO HHXK-
HEMY TOpLY COOTBETCTBYIOT 3HAYEHHAM, NpHUBeAeHHHM B Tabs 1 Pykosoacrsa.

Pacuetr nedopmManun

Onpeieanv o06mylo BeJHYHHY BepTHKAAbHbIX AedhopMallii COOPYXeHHA B 3KC-
NJAYATAUHOHHBIA NePHOA,
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Bec HagcTpOHKH € YYeTOM CHJI TPEHHUS TPVHTA:
Py =820+451004440-0,577 =6170 xH.

DKCNJyaTaiHoOHHad HaTpy3Ka, cobpaHHaa B Hpesenax HaICTPORKH:

P2 —=40-12-12,5=6000 kH.

(55

[ _.-_,._.“__._{.___.d— . e —————

L
[ — ] L F TN

&0\

ol |

Puc. 24. Smiopa mnonepeyHbIX HOP- Puc, 25. nopa capuraouEx yCciJHA B
MaJdbHHX ycuaui B obonouxe T, ofbonouxke S, xH/Mm

xH/wu

Ocaznixy o6oxouxH Kak mTamna Ay ompexpeasiem mo gopmyne (113) Pyxosoactsa:

(1 4+ 0.3)(6170 4- 60001

Ay == 5 AD000 ] — =0,0165 M = 1,65 cM.

Onpeneanm ocaZKy 000JIOYKH OT MOBOPOTA, BO3HHUKAIOErO NMPH TOPHIOHTAJLHOM
cMmeiesny obonouku, no dpopmyne (115) Pyxopogcrea:

. 03(1+03)(1—0,6) (600-+870) 200
2= ¥ 103 3.14-40000-45-125 (2'4’63“ 816

200 200°4- 16-4.62)

5 1IN~

= F 0,900165 M = F 0,0165 cuM.

LA g

Ocanky 060/104KH OT AEHCTBHS SKCMJAYaTaHHOHHON Harpy3KH 32 ThiI0BOH TpaHbio
(npunnmMaem b,=25 M; g; =100 xH/m?):
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[TPHTO)XEHHE (3 (npodoasxcenue)

1,3-100
T . , ‘
®s = 5.3,14-40000 (2001“

Y 200:4-4-25% — 200 )

50 + 7/ 2002 4 4-252
200

— 251n = 0,0795 M = 7,95 cM;
200 + 1/ 20021 4-252
: 4 . " ONN2 (5 1L 9.4 /12
. 1,3-100 (20011/1 50 +4-4,6 4y 200° + 1552462
2-3,14-40000 4-4,6 + 3/ 200% - 16-4,6
2 ] 2
42 461n‘/20 £16-4,67 — 200 (25 -+ 2-4,6) X
v/ 2002 L 16-4,62 -+ 200
G 4 (2> 4+ —
< In y 2002 + 4 (25 - 2.4,6)2 — 200 0,06 w—6 cu.

v 200244 (25-4,6)2 + 200

| Ob6uiasg BeauuuHa BePTHKAJIbHBIX _ﬂetpopmaum 04 J€HCTBHEM 3KCMAYATALHOHHLIX
Harpysox:
JJIs JHOEeBOH rpany

Ay=1,65-+0,11-—0,02-+6,0==7,74 cM;
IS THIJIOBOY rpauu
0=1,66—0,1140,024+7,95= 9,51 cm,

T. e. ycooBreM (23) BHIOJHEHO:

7 ;
7, 4—;—9,51_: 862 < 20
Onpenenny ropH3oOHTaMbl0 CMeleHHe 000A0uKH 10 popmyne (119):
1,3-1470 200-+y 2002462
Ap = In — = (,00046 M = 0,546 cMm.
s 2'3,14'4000012,5 1*’/_2(0‘}—!—4 62_200

OnpepeauM COCTAB/SIIOLLYI0 AeMOpMailHd B CTPOUTENBHBIA mMEepUOJ OT Npopesa-
HHAA 000/s04UKoH ocHOBAHHA 1o popMyae {121) Pykosogcrra;

Bs=(1+0,3)(1—0,3—0.3-0,5) =0,715;

0,715 (224 — 120,8)

np = 30000

- 14 (e T4 1) = 0,0156 m — 1,56 cu.
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[TPHJTOKEHHE 14 (cnpasodnoe)

HPHHATDBIE YCAOBHDBIE OBO3HAUYEHUYH

H¢ — BHICGTa COOPYXKEHHS OT NPOEKTHOrO JHA /10 OTMETKH TepPHTOPHH, M;
H — Buicota 0060JA04KIL, M
D y— HAapyXHBIH JHaMeTp KPYIAoH 000J0UKH, M;
D s ~— BHVTDCHHHH JHAMETD KPVIVIOH O6OJIOUKH, M;
D on— ONECaHHDBI AHAMETD IMOJHTOHAJLHON 000JOUKH, M;
R cp— PaLlyc CPEINHHOH NMOBEPXHOCTH OOOJIOUKH, M;
{ — TOJLIHEA CTCHKH OGOJIOUKH HJIH IaHes d, M;
0 — PaCCTOIHHE MCKAY 000J0UKaMy, M;
0. — Oe3pazMepHasd BEPTHKAJIbHAA KOOPAHHATA 000JIOUKH;
 — yriicBas KOOpJAHHATa TOYKH Ha NOBEPXHOCTH O0OJOUKH, Ipal;
fln— KOJHSECTRO naHedell B 0560J0UKe;
b n— IIUPUHA NaHeJu IS MOJHTOHAaJAbHOH 000JIOUKH, M;
E o — M0ayss VIPYFOCTH MaTepHasaa obdosouxku, Mlia;
Erp— MOLYyAb 001ed aegpopMauuH rpyura, Mlla;
It rp— KO3Q@PUUHECHT MONepPEYHOro PaClIupeHls TPYHTA;
¢ — VIOJI BHYTPEHHero TpeHus IrPyHTa, Ipaj;
¢ — yaeqabroe cuengenue rpvara, Mlla;
Y — NJOTHOCTb FPPYHTA, T/MS;
g i — WHTEECHBHOCTh BPEMCHHOH 3KCIJyaTalWOHHON HArpy3kH Ha  Mpuualne,
KH/wm2;
N — nponoabHoe HOpMaJjbHOE yCHJAHe B 000J0uKe, KH/M;
T — nornepeynoe HOpMaJbHOE ycuane B obojiouke, KH/M;
S — caBuramwiiee ycuaue B o6osnouke, KH/M:
MB— uaruGaruiuil MOMEHT, NeHCTBVIOILUH Ha 3JeMeHT OOGOJIOYKH B TioliepeyHOM
Hanpag.JeHuy, KH-M/M;
Q 3 — TepepeaLIBAOLIEe YCHIHE, COOTBETCTBYIOUICE MOMeHTY M3 , KH/M;
Ma — uarugzomuii MOMeHT, AeHCTBYIOIMNH Ha 3JeMeHT 000JOUKH B [POJOJBHOM
Hanpapaeduu, KH-m/M;
Q o - nepepesbiBalONiee VCHAHE, COOTBETCTBYIOHIEe MOMEHTY Ma , kH/Mm.
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COOEP))X AHHE
1. Ofuie  [OJOKEHHT . . . ...,
2. Harpvsku # BO31eHCTBUSA . e
3. Pacuer coopyikeHHI H3 000404eK BOMBILOTG ma vqupa 10 HCCVHICH CHO-
COCHOCTH . e e
4. Pacyer coop}m{emﬂm M3 ot‘jomqeﬁ 6ob*1h1u0ro ,ilH.:*ME‘TpH no AehopManuaMm
TPHJITOXEHHS]
1. CxeMbl KOHCTPYKUUHA U3 060/04eK OO0JBHIONO AHaMeTpa . .
2. ObsacTp npuMeHeHHs] KOHCTPYKLMH B3 060/1096K §OJIBIIOIQ JHAMET p:a B 34-
BUCHMOCTH OT B#Ja FPYHTOB OCHOBaHH® . . . . . . .
3. OcHoBHBble TpeboBaHUsl K KOHCTpYHPOBAHHWIO . . ..
4. Onpeneneune zapBiaciya rpyHTa BHYTpeHHE 3ACHIIKH 1A oﬁon(}lnw
5. OnpedesieHne aKTUBHOFO I DACCHBHOIO AABJEHUS TPYHTA Ha 0BGOJMOUKY
0. Onpejesenye BOJHOBHIX HarpysoK Ha 000JOUKY .
7. AHaJUTHUECKUH cnocob onpegeesdd AONOMHHTEILHOIO Hﬁl’lpﬂ}hEﬁHHu‘I‘O 1 }_1e-
OOPMHPORAHHOTO COCTOAHUS OGOJOUKH L.
8. ABTOMATH3UDORAHHELIN pacyeT KPVIVILIX B ILJI2HE 0600ueK
9, Pacuer cfﬁopuw{ 060J049CK H3 JIOCKHX TLJIUT . C
10. Pacuer coopyxeHnl ¥3 o6ojaouer 00JLLIOTO ;LPEBWEE‘T})EI Ha CABHI H OnIpo-
KHILI}IB&HH@ . . . . . . v - . . . . . - - .
11. OnpenedieHtic necvuieli cnoCcOOHOCTH OCHOBAuUH no CxeMme TAYOHHHOTC CABHIA
12, Onperesiedne jgedopMaluil coopyKeHuii U3 000J0YCK COMLWIOTO  THAMETPA
13. IMpumep pacueTa NpHYAABHOTO COOPYKCHHS U3 CHOMOUYEK OOJABLIOLO nHaMeTpa
14. H] YIASTHE VCIOBHLIE 0003HAUCHMUS

17

18
19
22

l‘)a
29

30

34
36

41

0
61
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