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NPEAHUCAOBHE

Ha npeanpusitusix xumuueckoh, wedrenepepabaTtmBaouiesi, rasoso#,
JHEPreTHYECKOH, METAMYPrHYeCKOH MNPOMBIUIACHHOCTH LIHPOKO HpUMe-
HAETCH TpPAHCNOPTHPOBaHHE NpoAyKTa no TpybonpoBogaM, NPOKIaAbi-
BAaeMbiM Hal 3e€MJI€H 10 OTAEAbHO CTOMILHM ONOPAM H 3CTAKAJaM.

[TIpoekTHpOBaHHE OTAENbLHO CTOSILIHX OMOP H 3CTAKAJ OCYIRECTBJASIETCS
OPraHH3auuaMH pasjivuyHoro npodpuast Kak Nno THNOBHIM, Tak H 1O
HHAWBHIAYANbHBIM NPOEKTaM.

Inf panHOHaALHOro (IPOCKTHPORAHUA KOHCTPYKUMH onNOp u 3CTaKaj
OonblIoe 3HAUYEHHEe WUMEIOT HCCAe0BAHUA, [IPOBEACHHbIE B [OCA€AHee
BpEMS N0 CHHKEHHIO HX MAaTePHANOEMKOCTH: YMEHbBINEHHIO TOPH30HTAAbHbIX
TeXHONOrHYEeCKHX Harpy3ok, paspaborke KOHCTPYKIIHH OMOp W 3CTaKaj
C fnpHMEHEeHHeM CcBaH H NPEABAPHTEILHO HANPSKEHHLIX KOHCTPYKIHH
U Ap.

[{ocofue no NPOEKTHPOBAHHMIO OTAEABHO CTOAHINX OAOP U 3ICTAKaf
NOJ TeXHONOrH4ecKHe TpyGONpoBOAbl, PACCMATPHBAIOLLEE BONPOCH 00 BLEMHO-
MJaHUPOBOYHBLIX M KOHCTPYKTHBHBIX pelI€HHH, HArpy3ok, pacyera KoOH-
CTPYKUHH, NpHUMEPOB pacuerta, pa3zpaboraHo BHepBbie, 4YTO JO/KHO Cno-
co6CTBOBATL CO3[aHHIO 3KOHOMHUYHBIX pEIIeHHH H COKPalleHHI0 CPOKOB
MPOEKTHPOBAHMUS.

Hacronmee Ilocobue paspaborano LUHWHWnpomspanust Toccrpos
CCCP (kaugupats TtexH. Hayk A. H. JloGpoMbIC/IOB — PYKOBOAMTENL
témul, . A, A. DBoaryxoB, H. A. ¥Ywakos) npu vyuactuu Artomreno-
anekTponpoekt Muusvepro CCCP (uuxk. H. B. beasiiikuna), XapbKOBCKHH
[TpomcTpoitnunnpoekt I'occrpoa CCCP (kaHauaath TexH. nayk JI. L. JTyH-
ank, B. U. Tlerpos, unxenepni B. B. 3opun, A. M. Monun), L1HHUHUnpo-
ekrcraabkoHcTpyKitus Tocerposs CCCP  (uHxkenepw I ®. Bacuabes,
B. M. Jlantes), HHUMnpomcrpoit Munnpomcrpos CCCP (kanpnnarn
Tex. Hayk 3. B. babGuues, A. JI. Torman), [HAIl MuuynoGpeuui
CCCP (wuxenepn 0. A. I'yce, B. ®. Xapaamos).

[Ipu cocraBsnenun pasnena «Harpysku n BO3J€HCTBHA» HCHONbB30BAHDI
paspaboranubie UHHWHUCK TNoccrpos CCCP Pexomennaunn no onpenesie-
HHIO HArpy3oK Ha OTIeJAbHO CTOsIHe Onopbl H 3CTakaabl nol Tpybo-
NPOBOABI.

[Ipeanoxenus #  3amedanus npPoCUM HanpaBAATb NO  ajpecy:
127238, Mocksa, [Imurporckoe wocce, 46, LLHUnpomsaanun.



i. OBILHE NOJIO)KEHHUSA

1.1. Hacrosuiee IlocoGue coaepXHT MaTepHanabn MO NPOEKTHPOBAHHIO
HOBbBIX M PEKOHCTPYHPYEMBIX OTAENbHO CTOAULHX ONOp H 3CTakaa Aae
HaA3eMHbLIX TEeXHOJOrH4YeCKHX TpyObOnpoBOAOB Ppas3jaMYHOrO Ha3HauyeHHsn,
pPacrnoJOXX€e€HHbIX KAaK BHYTPH, TaKk H BHE€ LEXOB, H YCTAHOBOK MpPOMBILI-
JEHHBIX NpeNlPHATHH.

[Ipumevanusn: 1. K rTexHonorduueckum TpybonpoBoAaM OTHO-

catca TpyGonpoBOAbl, nNpeaHa3dHaueHHble AJisl TPAaHCIOPTHPOBAHHA B IMpe-

AeJax MNPOMBIHLIEHHOrO HPEANPHATHA HJAH T[PYNAB 3THX NPEANPHATHM
pa3jIHUHbIX BeilecTB (CbipbfA, BOAbLI, MPOMEXYTOYHBIX H KOHEUHHIX
MPOAYKTOB), TeNJOBbie CeTH H T. M., HEOOXOJHMbIE AJf BEACHHA TEXHO-
JOrHYeCKOro NPOLEecca WJAH 3KCHayaTauud ob0opyaoBaHHS.

2. Hacrosimee [locoGue He pacnpocTpaHsAercsds Ha MNPOEKTHPOBAHHE
OTAECJNBHO CTOSIIMX ONOp M 3CTaKaj MAJf [MPOKIAAKH MATHCTPAJbHbIX
FasonpoBOfOB U  HeTENPOAYKTOBOAOB, MNPeAYCMOTPEHHBIX rJ1aBOH
CHull 2.05.06—85 «MarucTpanbHblie Tpy6onpOBOAbL».

3. Ilpn mnpoOEKTUPOBAHHH OTAENLHO CTOSIIIKUX OINOP H 3CTaKal TNoJA
TEXHOJOTHYECKHe TpyboOnpoBOAbl, MpeAHA3HAYEHHble [J5 CTPOHTEJNbCTBA
Ha BEUHOMEP3JibiX, HaO0yXxalouwHxX, MOpOoCajOUYHLIX TIpPyHTax, AOMKHbI
cobJ/I0AaTbCA COOTBETCTBYWOLIHE TpeOOBaHHA HOPMATHBHBIX JOKYMEHTOB,
yTBepXKAeHHbIX HJHu coraacoBaHHbix [ocerpoem CCCP.

4. Ilpn npoekTHpOBaHHH TpYOOHPOBOAHBLIX 3CTaKaj, MO KOTOPbIM
MPOJIOKEHbl TPAH3UTHHIE Kalbesd, JIGHTOUHble KOHBeHepbli H JApYrHe KOM-
MYHUKAILHH, AOJKHB COONIOAATLCH COOTBETCTBYIOULHE TPeOOBAHHS, YCTAHOB-
aeHuble CHull 2.09.03—85 nnasi KoOMGHHHPOBAHHBIX 3CTaKai.

1.2. Onopol ¥ 3CTakaabl MNOJA  TEXHOJOTHUYCCKHe TPYGONpPOBOM

NpeaACTaBAdAlT COOOH HHXKEHEPHbIE COOPYXKEHHS, NpelHa3HayYeHHbie M4
pasMeleHHsA TexXHoJorTHYeckKHX Ttpylbonposoaos. [IpoekTHpoBaHHue yKasaH-
HBIX COOPYXEHHH JOJIXKHO OCYLIEeCTBAATECHA B  COOTBETCTBHH co
CHull 2.09.03—85.

Otae/bHO CTOALLAA ONOpa mnoA TPYGONpPOBOAL COCTOMT H3 OAHOM
HJAW HECKOJbKHX KOJIOHH, CBfi3ed, TpaBepcnl H ¢yHaameHTa (puc. 1, a).

JcTakana COCTOMT H3 onop (onopa BxJaouyaeT B cebGfi: KOJIOHHHI,
CBA3H, pHread, QyHIaMeHTbl), [MpOJeTHbIX CTpoeHHd (depm, O6anok),
Tpasepc, cBsA3ed no ¢epmam (puc. 1, 6).

1.3. B npoaonabHOM HanpaB/ieHUH OTAENbHO CTOAIINME ONOpPbi H 3CTa-
Kaabl caeayetr pasObuBaTb Ha TeMneparypHbie OJIOKH, [AJHHA KOTOPhIX
MPpHHHMAETCs B 3aBHCHMOCTH OT MNOpeAe/ibHbIX pPacCCTOSHHH MeXAy He-
NOABHXHbBIMH ONOPHbLIMH 4acTAMH TPYOGONPOBONOB H pacueTa KOHCTPYKUHH
Ha KJIHMaTH4YeCKHEe BO3AEHCTBHSA.

1.4. Temnepatypubiii OJIOK (CM. pHC. 1) COCTOMT H3 mNPOJETHBIX
CTPOEHHH, OJiHOW AHKEPHOH OMOpbl H INPOMEXKYTOUYHbIX OIOp.

AHKepHble TMpPOMEXKYTOUHbIE ONOPbl CJAEAYeT YCTaHaBJAMBaTh, Kak
[IpaBuaO, B CepelHHEe TeMlepaTtypHoro 6J0Ka.

B Mecrax mnoBOpOTa MM KOHLUA TPacCH [PHMEHSIOTCA aHKePHbie
YIJIOBbIE HJH KOHIEBble ONOpHI.

I Ipumeuvanns: 1. Ilpu npoknanke TpyGonpoBOAOB NO OTAENBHO
CTOSILLHM OnopaM o0pa3yercs YCJAOBHbLIH TeMmepaTypHbl 60K, BKJHOUA-
IOILHUH B CeOS aHKEPHYIO U NMPOMEXYTOUYHBLIE OMOPHI.
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Puc. 1. Cxema npokaaakn Tpybonpoeonos no onopam W acrakanam
@ — NPOKAAaAKa no onopam; 6 — NPOKNAJKE no 3Crakainam, { — npoMmexyrouHas onopa;

2 — anxepHas RnpoOMeXyrouHas onopa; J — aHkepHad KoHueBas onopa; 4 — KOMIEHCATOP;
— Tpasepca, 7/ — MponeTHoe cTpoeHue; 8 — onopHas uwacTtb TPySonpo-

10 — ¢dyunamenr, [1 — BcTarky Temneparypuoro 6Gaoka, [2 — ochb
TeMNePaTYPHOTO pa3pLIBa

5 — Tpy6ONpoOBOL,
BOA2, 9 — KOJOHHA;

2. Ins 3cTtakan ¢ XKene3o0eTOHHBbIMH ONOPaMH NPHMEHSETCH TeMmIie-

patypHbid 010K 6€3 aHKepHbLIX ONop.
1.5. Ilepeaaua Harpy3ok Ha OTAeNbLHO CTOSIlLHE ONOPbl H 3CTAKajbi

OT TpYOOHPOBOAOB MPOH3BOAUTCH TOCPEACTBOM MOABUMXKHBIX H HENOABH HbIX

ONOPHbIX yacTeH TpybonpoBoNOB.
Bocnpusitue TeMnepaTtypHbIX YAJHHEeHUH TpyOOMPOBOJAOB OCYUIECTBJISA-

eTc? Kommencaropami., OnopHHE YacTH W KOMMEHCATOPbl OTHOCATCA
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K JeraasiMm TpyOONpoBoAOB H 3aJal0TCR TEXHOJOrH4YeCKHM 33JaHueM
Ha NMPOEKTHPOBAHHE.

1.6. OTAenbHO CTOSIIHE OMOPbi H 3CTakKaabl AJasl TEeXHOJOrHYyecKHX
Tpy60onpoBOAOB  AOJOKHB  [POEKTHPOBATLCA HA CPOK  3KCIyaTauHH

He MeHee 2D JeT.
1.7. Ilpoknanka Tpy6OnNpoOBOAOB HA 3ICTAKAAAX, BHICOKHX HJH HHM3KHX

OTAENHHO CTOSHIHX ONOpax MPHMEHsIeTC NPpH JIoO60M CouyeTaHHH TpyO6o-
NPOBOAOB HE3aBHCHMO OT CBOHCTB MW MapamMeTpoB TPAHCNOPTHpyeMbIX
BELILEeCTB.

1.8. Ilepeceuenne M napaJne/ibHOe pa3MelieHHEe OTIAeNbHO CTOSILIIHX
ONOpP W 3CTakaj C BO3AYIIHbIMH JIMHUAMHM 3JieKTponepenay, a TaKxke
COBMECTHAA MNpokjajaxa Tpybonpoponos H  3jeKTpokabened AOJKHBI
OCYILLECTBJAATLCA B CoOTBeTCTBHH ¢ IlpaBHaamMM yCTPOHCTBA 3/€KTpPO-
YCTAHOBOK.

1.9. [lpy OpoekTHpPOBAHHH XKene300eTOHHLIX H CTaNbHBIX KOHCTPYK-
ILHH OTHEJIbHO CTOSIL{HX ONOp H 3CTaKaja JAOJXKHbDI BHINOJHATBCH Tpe-
G6osanus, npeaycmarpusaembie CHHIT 2.03.11—80 «3auiura cTpoHTEAbHBIX
KOHCTPYKUHH OT Koppo3nH». (TalbHble KOHCTPYKHHH YKa3aHHbIX COOpy-
XEeHHH AO/KHBLI ObiTh 3a3eMJIeHH.

1.10. B 3aBHCHMOCTH OT OOGBEMHO-NNAHHPOBOUHBIX H KOHCTPYKTHBHLIX
PELIEHHH OTAEJbHO CTOSIIHE OHOpPbi H 3CTAKaAbi MOFYT NPOEKTHPOBATHLCH
PA3IHYHbIX THNOB, OTJHUYAIOUWIMXCHA MeXAY COOOH nO CJEAYIOLIHM NPH3HA-
KaM:

[0 MaTepHaAy KOHCTPYKLHH: Xene300eTOHHWIE, CTajbHbie, KOMOHHHPO-
BaHHbie (CTaJbHble H Xeae300e€ToHHbIe) ;

N0 KOHCTPYKTHBHHIM PELIEHHSIM HECYLLHX KOHCTPYKLHH: MNPOJIeTHBLIX
CTPOEeHKH, onop, PyHAAMEHTOB;

10 BHICOTE BEpXa ONOPp. HH3KHE H BLICOKHE;

no cnocobam pacnoyokenus TpyOé Ha onopax MW 3ICTAKaAaX:
OAHOAPYCHOE, ABYXBbAPYCHOE, MHOIOSipyCHOE.

BoiGop Tex HJH HHHX KOHCTPYKTHBHHX pelueHuit TPOH3BOAHTCSH
Ha OCHOBAHHH HEeHCTBYIOUIHX HOPMATHBHLIX AOKYMEHTOB, TE€XHOJOTHYECKHX
TpeboBaHH#H, NPOTHBONOXKAPHLIX TPeOOBAHHH, TEXHHKO-IKOHOMMUECKHX
OO0OCHOBaHHH, TpPeOOBAaHHH THNH3AUMH H YHHPHKALHH, JEHCTBYIOULHX
THINOBLIX NPOEKTOB, a8 TakKXeé BO3MOXHOH PEKOHCTPYKUHH TNPEeARPHATHSA.

1.11. McxonubiMH 1naHHBIMH Aas pa3pabOTKH KOHCTPYKLUHH Onop #
3CTakKajl AIBJAAIOTCS. TEXHOJOrM4ecKoe 3ajaHHe HA NMPOEKTHPOBaHHE, paHoOH
CTPOUTENLCTBE, T€HepaJbHblH MJaH MECTHOCTH C HaHeCEeHHEeM Ha HeM Bcex
HaA3eMHBIX H MNOA3eMHHIX KOMMYHHKALHH, JAaHHbLIe HHXXEHCPHOH Treo-
JJOTHH, CBEJAECHHS O NPOH3IBOACTBEHHOH Oa3ze CTPOHTEJbHBIX KOHCTPYKILHH.

1.12. Texnoaoruyeckoe 3agaHue HA NPOEKTHPOBAHHE OTAENbHO CTOSLLHX
ONOPp ¥ 3CTaKaj AONXKHO BKIIOYATh:

a) naaH H NpoOAOJAbHbLIH Npoduab TPyGONpPOBOAHOH Tpacchi C yKa3la-
HHEM TIDHBA3KM MOABHXHbLIX H HENORBHXKHLIX OROPHHIX 4acted Tpy6o-
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MPOBOAOB, KOMIIEHCATOPOB, MECT PaCNONOXKEHHS AHKEDHbLIX OMOP H KOM-
NEHCHPYIOIUHX YCTPOHCTB;

6) HanmeHoBaHue TPyOGONPOBOAOB, HX NPHBA3KA K CTPOHTEIbHLIM
KOHCTPYKILHAM;

B) XapakTepHCTHKa TpyObONpoBOAOB: HaPYXHHA JHAMETpP, Harpy3kKa
OT Beca TpybonpoBOAOB, H3ONALHOHHOH KOHCTPYKUHH, TPAHCHOPTHPYEMOIO
BELWECTBA, TONLHHA TENJAOH30JALHOHHOR KOHCTPYKUHH, BO3MOXHOCTb OT-
NOXKEHHSI TMhiIK BHYTPH TpYOGONPOBOAOB, Temnepatypa Tpy6oOnpoBONOB;

) THN OMOPHBLIX YacTeH H MAKCHMaAbHO BO3MOXHBIE HX nepemenie-
HHA, TrOpPH3OHTAJbHbLIE HATPY3KH HA HeNOABHKHLIE ONOPHbLIE YaCTH
TpyOONpPOBOAOB, pa3Mephi H THII KOMII€HCATOPOB,

A) ycrpoicTBa ANA OOCAYXKHBEHHS TPYOONpOBOAOB: JECTHHUb, NPO-
XOJAHbIE MOCTHKH, naonlalky, obopyrosanne,;

€) JaHHhie MO pe3epPBHLIM Harpy3kaM H rabapuraM NpH BO3MOXHOH
PEKOHCTPYKUHH NPEANPHATHA,

K) npelenbHbie NEepeMEtleHHA KOHCTPYKUHH H OCHOBAHHH,

3} ocobnie TexHoaorHyeckne TpeGoOBaHUA.

2. OBbEMHO-NIJTIAHUPOBOYHLIE PELIEHHUA

2.1. Ilpyx [OpoekTHpOBAaHMH OTAENBHO CTOAUIHX ONOP MW 3CTaKan
CJAEAYET NPEHMYLLECTBEHHO NPHUMEHATb YTBEpXJeHHbie THNOBLIE KOHCTPYK-
UHH H y3Jbl.

2.2, Tlpoknanka TpybonpoBOAHMX CceTed [JOJXKHA OCYUeCTBAATLCS
B coorBercTBuH ¢ Tpebosanusamu CHull 11-89-80 «l'enepanbnble naaHul
NPOMbILIIJIEHHBIX [TPEANIPHATHH>.

2.3. PaccToanns OT MeEXUEXOBLX TpyGonmpoBOAOB HAH OT Kpas
3CTAKaAbl A0 3J4aHHH H HaApPYXHbIX COOPYXEHHH cJieayeT MNPHHHMATH
B coorBercTBaH ¢ TpeGosanusimp CHull 11-89-80 u CHull 2.01.02-85
«[IpoTHBONOXKAPHBIE HOPMbl NPOCKTHPOBAHHA 3[aHHH H COOPYXKeHHH»,
a TdKXe OTpachieBblMH TNPOTHBONOKAPHHIMH HOPM3aMH H [PaBHIAMH.

2.4. lpoknagky TpyGONPOBOAHLIX CeTeH CJaeayeT I(IPeNyCMATPHBATH
BAOJIb MPOE3A0B M AOPOr, KaK MNPaBHJIO, CO CTOPOHH, MPOTHBONOAO0XKHOH
DA3MELLEHHIO TPOTYApPOB H NEWEXOHHLIX AOPOXKEeK, BLGHpPaA N0 BO3IMOX-
HOCTH KpaTuaHiuee pacCTOfHHE MeXAY 3AaHUSAMH H COOPYXKEHHAMH.
BHYTPH npOH3BOACTBEHHHLIX KBapTa/lOB Tpacchl TPybONpoBOROB CJEAYeT
NPOEKTHPOBATL NAPanNeNbHO JHHHAM 3aCTPOHKH.

2.5. llepeceueHne TPpyOONpPOBOAOB C KeNe3HbIMH H EBTOMOOHNbHLIMH
ACPOTaMH [AOJXKHO NPEeAYCMATPHBATLCH, KakK npaBuao, nox yraom 90°
HO He MeHee 45°.

2.6. Bricory (paccTossHHe OT nAJaHHPOBOYHOH OTMETKH 3eMJH 10
BepXxa rpaBepCchl) OTAENBHO CTOSUIHX OHOP H 3CTAKaA CAeAyeT NPUHHMATD:
OIS HH3KHX OTAEeNbHO croAuwiux onop —or 0,3 mo 1,2 ™M, KpaTHO#H
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0,3 M B 3aBHCHMOCTH OT MJVIAHHPOBKH 3e€MJH H YKJIOHOB TpySoNpOBOROB;
AJs BBICOKHX OTAENbHO CTOALIHX ONOPp H 3Crakag — KpathHo# 0,6 M,
obfecrnieyHBaonied npoe3a noa TpyOboONpoBOAAMH H 3CTAKaRaMH XeNe3Ho-

ROPOJKHOI'O H aBTOMOOHJBHOIO TPAHCNOPTAa B COOTBETCTBHH ¢ rabapH-
Tamu npubanxenus crpoedudt no I'OCT 9238—83 u CHull 2.05.02—85.

2.7. lpoknanky TpyGonpoBOAOB HA 3CTAaKanaxXx PEKOMEHAyeTcs MnpumMe-
HATb MNpH OoabuioM KOiHYecTBe TpyObONpoBOAOB MAaNABX AHAMETPOB,
OTBETBJAECHHH W 1nepeceyeHHH, fPH OOJbUWOH TNJOTHOCTH 3aCTPOHKH
TePPHUTOPHH TIPEANIPHATHSA.

2.8. Ilpoknaaky Ttpy6onpoBOAOB HA HH3KHX ONOpax ciaeayer npe-
AYCMATpHBATL MO TEPPUTOPHAM, HE MOAJCKAIIHM 3acCTPOHKE, NMPH OTCYT-

CTBHH, KAaK INpaBH/JIO, NepeceucHda ¢ A0pOraMH, a TaKXe BHE MNAaXOTHbLIX
3eMeJib.

2.9. Mecta pa3puiBOB TeMnepaTypHuX OJOKOB CleAyeT, KaK NPaBHJO,
COBMElULaTh ¢ KOMIEHCHPYIOILHMH YCTPOHCTBaAaMH TpyObonpoBOAOB, MNpH
3TOM HeoOXO0AHMO MpeayCMaTpHBATb HAHOOALILYIO BO3MOXHYIO AJHHY
TEMIIEPATYPHbIX OJIOKOB.

2.10. Packnagka tpybonpoBonoOB Ha TpaBepcax 3CTAKaj H OTAENbHO
CTOAHLHX ONOP MPOHM3IBOZHTCH ¢ yyeTOM Haubonee pallHOHAABLHOTO pPeLleHHs
KOMIIEHCATOPHbLIX Y3JI0B, YNPOIUEHHA pa3BA3KH Y3JOB TPy6onpoOBOAOB B
MECTAX OTBETBJIEHMH, a TakKxe ¢ yuyeroM HanbGonee paUHOHAJBHOIO
3arpy>X€eHHsl CTPOHTEJIbHBIX KOHCTPYKLHH.

2.11. B nonepeyHoM ceyeHHH 3CTakaj 4 OTASNBHO CTOSUIHX ONOP
PEKOMEHIyeTCA paBHOMEPHOEe pacrnpejeeHHe Harpy3kd or TtpybONpOBOAOB
C BO3MOMKHOH Neperpy3koit ofHo#i H3 CTOpPOH He Gosee 20% (cm. n. 4.12).

2.12. Ilpu npoknajnke TpyOGONpOBOAOB NO 3CTaKafgaM TrHOKHE KOM-
TIEHCATOPH PEKOMEHAYETCH YCTaHaBJAHBATh MEXAY OTHAENbHRIMH Temnepa-
TYPHBIMH 6JI0KaMH HJH B Hauboaee BO3MOXKHOA OAH3OCTH OT 3TOro
mMecTa (He Hadee D5 M 1[0 JJdHHE 3CTAaKajfbl OT TeMaeparypHOro
pa3puiBa).

2.13. Jas ymeHbuieHHs! Harpy3OK Ha MpPOJETHLIE CTPOEHHS 3CTaKaj
PEKOMEHAYeTCs HCIONb30BAaTh CaMOHECYHIYI0O CIOCOOHOCTL TPy6ONpOBOAOB
00JIbLLIOTO AHaMmeTpa C OMHpPaHHEM HX TONbKO Ha TpaBepChl Hax OMNOpaMHu
3CTakKax HJAH BOAM3U HHX.

2.14. Mecrta OTBeTBJIEHHH Ha OCHOBHOH 3CTaKajae peKOMEeHAYyeTcs
NpUHHMAaTh no Ttaba. 1.

2.15. B uensx cOKpauleHHsl UIHPHHbBI 3CTaKal H OTIEJNbHO CTOSIHX
onop MeJyikde tpyb6ornposoasl guamerpom 50—200 MM fonyCcKaeTcs KPenHuTb
K OO/biliuM TPyGONpOBOAAM, a TAaKXe B OTAENbHBIX CAydasix Ha AONOJHH-
TeAbHbIX KOHCONSIX, YCTAHOBJEHHBLIX K CTOHKAM MEXAY fipycaMd 3CTakaj.

2.16. las scrakal ¢ aHKepHbIMH ONMOpPaMH HEMOABHXKHLIE 3aKpernJe-
HHA TPYOONMpPOBOAOB PEKOMEHAYETCH OCYUEeCTBJAATL Ha TpaBepcax  3THX
onop B Kaxaom OJo0Ke.

Ilpu npoknaake TpyOGONpoOBOAOB MO OTAEJLHO CTOSALWIHM ONOPaM Ha



Tabawua 1

Qruomciine BePTUKSILHOR KIPY In
a1 M JauAdb OTBETBAMUMUN  SCTIKAIL Peromeitdyemoe sMecTo OTBETBACHNH
K JRDIOEHYNOR BIFDY SN 1 OCHOBHOR 3CTaKkale
GOROBHOR A TaXaabl

0,3 B awoboMm mecTe
0,3--0,5 He aasce 5 M ot aw06ok onopw
=>>0.5 To Xe, 0T aHkepHoOR onopwl

AHKECPHBIX ONOPAX MONKHO NPEAYCMATPHBATLCA HENOABHIKHOE KpenfeHue
BCeX HAN 4acTH TpyOonposLavs.

2.17. Tlpn NPOECKTHPOBAHMHM OTAECNLHO CTOAWHX OROP H 3CTAKaA]
YKAOH TPyOonposoanB AOAMKEHR CO3NIBATLCH 33 CUET HIMEHEHHA OTMETKH
BePXHCTO 00pe3d (PyHaaMenHTa HAH AIAUHB KOJOHH € yuyetom peabeda
NOBCPXHOCTH 3eMAH BAOJb TPUCCHI.

2.18. Paccroanna Mmexiy OTI1eAbHO CTOAWHMH ofnopamu noa TpyGo-
IPOBOALI ACGANHLI HAZHAYATLCA HCXOAH U3 pacyeTa TPYO HE NPOUHOCTL
H XECTKOCTD.

lLlar Mexay oOnopaMmsu# 3CTaKall PEeKOMEHAYETCA npuHuMath 12, 18,
24 un 30 m.

2.19. lpn npokaaake Tpy6OUPOBOAOB HA HHIKHX ONOPAX pPaccros-
HHE OT NOBCPXHOCTH 3eMIH A0 HH3A TPYO HAH TENJOH3OAANUHH JOJNXKHO
6uITL He MetHee (0,35 m npu wuHpuHe rpynab Tpyo meHee 15 M n 0.0 m —
npy 1.5 M u OGoaee. [Haa nepexoas uepes Ttpybonposoan c.leiyer
NPeNyCMATPHBATL NENIeXOAlibie MOCTHKH mIHPHIOR ne menee 0,9 M.

2.20. Ilpn npoknaake no 3crakasaMm TpydbonpoBoaos, TPeGylowHx
PETYAHPHOro OOCAYKHBIHHA  (He MeHee O0AHOro pa3a B CMeEHY),
O TAKAKC B MHOTOSIPYCHBIX  3CTAKAAAX AONXKHL MNPeAyCMATPHBATLLA,
KaK NPABH.10, APOXOAHDIE MOCTHKH UIMPpHHON He menee 0,6 M ¢ nepuamu
BLICOTOH He MeHee | M H yepe3 kaxaoie 200 M AecTHHUB — BEPTHKAAbHbLIE
C WATPOBLIM OFPAMKICHHEM HAH MApiUleBHIE.

[Ipoxoanuie MOCTHKM NpH NPOKJISIKe 1O 3CTAKalaM ¥  OTIEJAbHO

CTUSILLLUM ONOPIM DEKOMEHAVETCR NPeAYCMATPHBATDL TAKKE B MCOCTAX nepe-

CEHCHHA AKCICIHBIX A0POr, 0Bparvs #H Hd APYIHX TPYAHOLOCTVHLIX
A8 o6cayxitBaHu! TpyGoONnpoBOAOB MeCTax.

3. KORCTPYKTHUBHDLIE PEWEHHUSA

- 3.1, OraeavHo cTosilHe ONOPLI H 5CTAKAALl CaeAyeT, KaK NPasuao,
NPOEeKTHPOBATHL COOPHLIMH H3 YHHPHUNPOBAHHBIX MKeA€300eTOHHbIX KOM-
CTPYKUHA C HEHANPIKEHHOH HAXW HANPAXKEHHOH apMaTtvpoHd. TlpumeneHwe
CTAIAbHBIX KOHCTPYKUHA ARONYCKACTCA B COOTBETCTBHM € TexXHHUECKHMH
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NPaBHJAaAMH NO 3KOHOMHOMY PacXxO10BaHHIO OCHOBHLIX CTPOUTENbHBIX Ma-
tepranos {11} 101-81%*).

3.2. Bufop MarepHanOB CTPOHTEIbHBIX KOHCTDYKIUHH CACAYET NPOH3-
BOAMTL Ha ocHoBahuu CHuIl 11-23-81 «Cranbsible KOHCTPpYKUHH» H
CHull 2.03.01-84 «berontbie U Xej1e300eTOHHLIC KOHCTPYKILHHY.

3.3. KOHCTpYKUHH OTAENBHO CTOAIIHX OMOp H 3cTakan noag Tpyho-
NPoOBOAbl C AETKOBOCMAAMEHAIOLLHMHUCH U FOPIOYHMH XKHIAKOCTAMH H razamu
JOJIAKHBE MPOEKTHPOBATLCHA HECTOPAEMbIMH,

3.4. Tun onopHbix uyacTeln TpyboONpoBOAOB ONpEALNACTCH TEXHOJOIMU-
YECKUM 3aJdaHHEM B 34BUCHMOCTH OT BeJHYHHBl NepejaBaemblXx HArpy3ok
H BO3MOXKHOro nepemellleHnn tpybonposoaa. llpu Bobope NOABHAKHBIX
yactel caelyer CTPEMHUTHCH K NPHMEHEHHIO YCTPOHCTB, CHHXKAWOUIHX KO3(-
bHUHEHT TpeHHst, HaIpUMEP NPOKJAAJ0K H3 droponnacta H Ip.

3.5. XenezoberoHHble ONOPHI MOFYT M[PHMEHATbLCA ¢  KOJOHHAMH,
341UEeMJIEHHBIMH B OTJ€JbHbie (PYHAAMEHTH, B BHIAE€ OJHHOUHLIX CBaH-
KOJIOHH, CBAW-KOJOHH, OObEAHHEHHLIX B (TOCKHE HJAH [MPOCTPAHCTBEHHbDIE
CHCTEéMbl; B BHA€ KOJOHH, YCTAHOBJAEHHbIX H3 OAHOCBaMHbie PyHRAMECHTH
H3 cBau-obououex M GypoHabHBHLIX cBah.

3.6. KOJOHHB CTAJbHbIX ONOP CaeAyeT NPUMEHAThL XKECTKO COE€AHHEH-
HbIMH ¢ ¢ynaamentamu. [lonyckaercs npyuMeHeHHe LLAPHHUPHOTO OlIMpaHus
Ha (yHAAMEHTH MpPH YCJAOBHH O0eCcneuyeHUss YCTOHUHMBOCTYH OROP B MNpo-
N0JbHOM HanNpaBJeHHH NPONCTHBIMH CTPOCHUAMH HAH TPYOaAMH H aHKEPHBIMH
oflopamH.

3.7. s oraenbHO CTOSUIMX ONOP € MPUMEHEHHeM Xejie300eTOHHbIX
miNaan TemMneparypHbil OJOK KOMNOHYeTCHA H3 NPOMEXYTOUHBIX ONOp
B BHAC XKeae300eTOHHbIX WA, YKJIaablBA€MbiX Ha NeCYaHyio MOAVLIKY,
33IUHUIEHHYIO OT BbIAYBAHHA NYTEM NPONUTKH €€ OHTYMOM, H AHKEPHHIX
HH3KHX Xene3o6eToHHbIX onop {(puc. 2). YKA3aHHLIE KOHCTPYKUHH OMNOp
cjefyer NPHMEHATL NPH HENYUHHUCTLIX TPYHTAaX.

3.8. [last OTAeABHO CTORIMHX HHUIKHX # BbICOKHX MKeae300eTOHHbBIX
onop (puc. 3 n 4} TemneparypHbiit 610K KOMIMORYETCA H3 NMPOMENK YTOUHBIX
ONoOp MNPSAMOYFOJNLHOFO HAH KOAbUEBOro CeueHMsi M  OJAHOH AHKEDHOH
[IPOMEXYTOUHON ONOpbLI, BHLIMONHAECMOH OOHIUHO TAKOrO XK€ CEeULHHA, HO
C YCHJACHHLIM apMHPOBaHWeM. AHKepHbIe KOHIEBbIE H AHKEDHbIE YrJjoBhie
ONnopbl MOFyT ObiTb BhLIMOMHEHB B BHAEC MPOCTPAHCTBCHHBIX Kene3o-
GETOHHBIX HAH CTAJLHbLIX OfOP.

3.9. Ilns 3craxkan, BLINOJHAEMBX MOJHOCTLIO H3 Kene306eTOHHbIX
KOHCTPYKUHH HJIH KOMOHHHDOBAHHBIX KOHCTPYKHUMH (KeNe300eTOHHhIX
ONOp H CTAJAbHbLIX NPONETHLIX CTPOEHHH) TeMnepaTypHud OJOK NOJMKEH
KQMIOHOBATbCH, KAaK {IDABRJIO, H3 OAHHX NMPOMEXYTOUHLIX onop (puc. O
# 6). Fopu3ontasbHbie HArpy3kH, AeHCTBYIOUIHE BAONb OCH TPAacCcCHi;
BOCIIDHHHMRIOTCS] BCEMH ONOpaMH TemlleparypHoro 6.,10ka.

3.10. [lna orneabHO CTOSIHHX ONOPp M 3CTAKAA, BHNOAHSAEMbIX
AOAHOCTbIO H3 CTaA/IbHBIX KOHCTPYKUUH (pHc. 7), TemureparypHbidH Oa0K
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§ Puc. 2. KOHCTPYKTHBHEN CX€MA HINAAbHBX
o OTAEABHO CTORIWHX ONOP

: [-— lunaavHar npoMexyroudas onopa; 2 -
O AHKePHAS NPOMEXYVTOUHAR onopd; J — Xxe-
z nreioGetonnan rTpapepca; 4 ~— uefedb ¢
e NPONUTKOH OurymMom: § --—- necyaHas 34d-
g ChHIIK3, 6 — IJZHHUPOBOYHAA OTMETKa 3EM-
Xe AW, 7 - BpICOTA pPACTHTEIBHOrO caos
L

3

Puc. 3. KOHCTPYKTHBHEA CXeMa OTAEABHO
CTORULHX XKeaedofeTonruix onop
I - weae3obeToHHdan Tpasepca: 2 - ipo-
MEXVTUUHAN KedesolberoHnas onopa;, 3 -
JHKEPHAR NMPOMEKYTOUHAR XKelle306eTOHHAan
onopa; 4 — PYHAGMEHT
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Puc. 4. Kodcrpyxunn xeac305eTONNME OTACALND CTOSMINX OBOP
@ - - y3ea ONHPAHHR TPUBEPC HA KOJNOHHY; ) —- NPUMEP APMUPOBAHHN TPUBERCH; & - UPHMEPp
APMHPOBANNA KOJOHHW apPMATYPOH 6e3 NPeABAPDHTEILHONO HANPAKEHNR; 2 — APHMED apMi-

POBEHHH KOJOHHN NPCABEPHTEABHO HHIIPHH{EHIIUITI

apumiarypofl; [/ — aakiaaangas  geranb;

2 --TpaBepca; 3 - soaoHBa;, 4 - DYBEPCTHE AAS HOINECKM TpyDBonpomoaom: 5 -— coeAHHN-
TeAbHHE CTePKhW; 6 - CAWPaAhL: 7 -- NPeIBAPHI SALHO HANPAXCHNAR aPMATYPa

4 JF 1 2 %

> onal/a d ad oo adsa o

5

f

Ol Ly

B 1l 11
TEMI‘IEFATY?HHH B NGK
12000xnm

imw

-
]I
£ ;
(5 12000 | 12007 é 12000

/

5

O

5

EEECEEEEEE I

T\&:"

4

&

: 1 OCb CTAKALN
L

12

Puc. 5. Koucrpyxrmmsas cxema
meaesoferoBuMx acTanan
! — papomsuas Fpasepca; 2 - ycu-
ACHH4A TpaBepca; 3 — Bagaka npo-
deTHOIQ  CTPpoeHuMnA: 4 -- onopa.
2  BCTiaBKa TeMmliepatrypyoro 6.J0-
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Prc. 6. KoHCcTpYyKTHBHAS CX€MA ABYXDBAPYCHOR 3CTAKAAN
| — KeneszofeToHHAst  onopa  3¢TAKaAb, 2 -— cTafbHue  (GEpVMBL HPOJCTHOrG  CTPOEHHS,
3 -— CcTaNbHUIE TPaBepCcH MPOJETHOro CTpoeruA; 4 - CBH3H; & — DVHIAMEHT

AOJIKeH KOMMNOHOBATHCH H3 HPOMEARYTOUHLIX M OJHO# aHKEPHOH OROpLI,
Ha KOTOPYIO [MepefaloTCAd BCE [OPHIOHTAJbHbIE HAarpyv3kKH, NEHCTBYIOLLHE
BAOJAbL AaHHOTL OJ0KAa.

3.11. Tpasepcbl aas onHpaHus TpvOONPOBOAOB 1NOAPA3ALAAIOTCH
H4 psaosbie W yCWaeHuybie Ha  psanoBslx TpaBepcax JA0JKHO ObiTh
NpeAyCMOTPEHO MOABHAKHOE ONHpaHHe TpyOONpOBOAOB, 4 va YCHJIEHHbIX —
HEeMOABH K HOE 3aKpengenue. JXeae3o0eToHHble TpaBepcsl PEKOMEHIVETCH
NPOEKTHPOBATDL HPAMOVFOABHOTO ceuenus (puc 4). XXerneioO0eToHHbie Tpa-
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Puc. 8. Y3aan ONHPAHNA CTAKbHBX KOHCTPYKIIMA
Q — TPABePChl HA KONOHHY, 6 -— PCPMLI H3 KeaC306eTOHHYVIO OnopY, J - KOAOHWA, 2 — Tpa-
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BEpPCbl AOVIXKHbB HMETbh CTaJjbHbi€ 3aKJajiHbie AeTald AJdf DPa3MeLieHHs
ONOPHBIX uacTeH TPYOONPOBOAOB H AJA KpPENJeHUSA HX K KOJOHHAM
ONOopbl HJAH MPONETHHIM CTPOeHHeM 3¢cTakaA (TaidbHble TpaBepchbi PeKo-
MEHAYETCH BBLIMOJHATL KOPOOUATOrO CBapHOro CEYEHHNA H3 ABYX UIBENJEPOB
HJAHKH FHYTHIX 3aMKHYTbIX NpoguiIcH (puc. 8).

3.12. B wmecTax pa3pwiBOB TemiepaTypHblx O6J0KOB caeayer npH
HeOOXOAUMOCTH fApeAyCMATPUBATL BCTABKH AJiA Pa3MEULeHHA KOMIEHCH-
PYIOWHX YCTPORCTB. [IpHMepsl peuienust BCTABOK AJAA OTAEABHO CTORIULHX
Onop H AN XKeNe306eTOHHOH 3CTaKaabl NOKA3aHbl HA puc. 9

3.13. TlponeTHbie CTPOEHHUA 3ICTAKE] PEKOMEHAVETCH BHINOIHATL B
BHAC XKeNe300€TOHHLIX NPeABAPHTE/ILHO HANDPAXKEHHDBIX 6aN0K IPH APOAETAX
A0 12 M unu craabHbix ¥ XKene300eTOHHLIX depwm.

3.14. [IposeTHbie CTPOEHHS H3 CTalbHBIX (pepM caeayeT BHINOJHNTH
B BHAE NPOCTPAHCTBEHHHLIX KOHCTPVKIIHH, COCTOSILHX #3 JIBVX BepPTH-
KaJdbHbiX ¢epM, COedHHEHHBIX MeXay CcO60H 10 BepXHEMY H HHXKHemy
NOACY CBA3AMHK H TpAaBEpPCAMMU.

3.15. CrepXHH cTaJbHbiX epM NPOJETHBLIX CTPOSHHH DEKOMEHAYeTcCSH
MPOEKTHPOBATbL H3 OAHHOUHBIX YTOJIKOBbIX MPOdUJICH.

3.16. CtaabHble NMPOMEXKYTOUHbIE MJIOCKHE ONOPLl CAEAyeT MPHHHMATL
pelleTyaTuiMi ¢ BeTBAMH H3 IBYTABPOB H peLIETKOH H3 YrOIKOB HJIH
FTHYTOCBaAPHBbIX NMPOgHIEH 3aMKHYTOFO ceyeHH[. JIaa NpuaaHug KOHCTPYKiiHK
onop O60JblieH XECTKOCTH OT CKPYYHBAHHA HEOOXOAHMO MPEeAyCMaTpHBATDL
AHArPaAMMBI-PacnopkH H3 WBEAJAEPOB HJIH YrOoJAKOB ¢ JJIaHKaMmMH, Coelu-
HAIOLLUX BETBH MeXay COOOH.

AHKepHble Onopbi CjaeayeT COCTaBAATH H3 ABYX [IJIOCKHX OMNop,
COeAHHEHHBIX MexXxay co00H BAOML TPAacCh BEPTHKAJBHBIMH CBA3AMH.
[IpocTpaHcTBeHHAA KECTKOCTb AHKEPHbIX oOnop 0becneyuBaeTcs FOPH3OH-
TalbHbBIMH CBSI3iIMH B YpOBHE€ HHU3a TpaBepCc H IO BhiCOTe OMNOP.
CeueHHe pellieTKH CBfizeH CTaJbHbIX OROP pPEKOMEHAYeTCA TPHHHMATH
H3 OAUHOUHBIX YFOJKOBbIX HJAH 3aMKHYTBIX npoduieH, npHHUMAA VYr.bl
packocoB cBs3eil paBHbiMH 40-—50°.

3.17. Bui6op cxembl TOPHU3OHTAJBHBIX CBA3ECH MeKAYy BEPTHKAJIbLHLIMH
dpepmaMy caeayeT MPOH3BOAHTL B 33aBHCHMOCTH OT pPAaCCTOSIHHA MEXAY
HUMH. [IpH paccTosHHAX MeXAy BepTUKadbHbiMH (QepMaMH 3 M H MeHee
CeAYET MNPHHUMATbL TPEYroabHYIO pelieTky, a MfApH PpacCTOAHHH Ooviee
3 M — KPeCTOBYIO peuleTKy.

CBs3H caelyeT NMPHHHMAaTb K3 OAHHOYHBIX YTFOJKOBHIX HJAH 33MKHVYThIX
NPAMOYTONBbHBIX NPOQHJIEH.

3.18. Conpsi’keHne npoJeTHBIX CTPOEHHH 3CTakKang ¢ ONOpaMH pPeKo-
MEHIAYETCH BBLIMOAHATL NYTEM TiepefavuM AasjeHHS Ha ONOpPY UEHTPaJibHO.
KoHCTpYKUHA Yy3aa CcOnpsixkeHuWsas AoJAXKHaA obecrneunBarb nepeaauyy npo-
NONbHBX TOPH3OHTAJBHBIX CHJA C MOSiCa OQHOH (QepMbi Ha MOSICAa CMEXHOH
dbepmbl.

3.19. Otaenbuble dyHaaMedThl noa OMOpLl cjaelyeT MNPOEKTHPOBATH
C6OpHOR WJH MOHOJHMTHOW KOHCTPYKUHH. BuicoTy ¢yHAameHTa caenyet
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Puc. 9. lpumep pemiennn onop non KOMACHCATOPH
4— B BHAC OTALJBHO CTOSULKX Onop; 6 — B BUAY BCTABKM ANA ABYXLAPYCHON 3CTaKaAM;
] —- IpoMEeXYyTOuUnL® OnopHW; 2 — ONopa Ha BLIETE XOMNCHCATOPA; J — TPaBOpCs 3CTUXKAAM;
4 — craabune Ganku
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Puc. 10. bazw cranabubiX KOJOHK
8— A% KOJAOHH € MMPCTKHY 3DKPENICHHEN N0 OCH Yy W WJADPHHPHHM ONEpPaHBCM Ha
byHAIMeHT N0 OCK X, 0 — AA¥ WAPHHPHO 3anpenieHHbX honouH, [/ — xkononna, 2 — 643a
3 - anxepunie Goatu, 4 -— PYNAAMENT, 5 - - MOHTaMULA 3330p, 3aMOHNIHYHBaeTCH OeTnHoM,
6 — peGpo ANA wpenAeHHS pacKoca CpaleH
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Puc. t1. Tunu onop ¢ npuMeHenseM cBaf-KOA0OHH
I --- K0a0OHHQ, 2 — TpaBepca, 3 — BPOIETHOE CTpoeHHe, 4 —— CTaNbHbIE CBA3H, § - PHUTEdb ONOPH

0oChb 3C~-

TAKAAbI
R

O,

®

|

Puc. 12. Tuapl oflop ¢ npuMenesHeM GyponabuBysix cBaKk M CcBal-00080ueK

M

! — rkonouna, 2 — OGypoHalGuBHas cBas# uwaAu cpafa-o00404yka, J — TpaBepca

. 4 — npoaertnoe
CTDOEHUC 3CTahaAbl, 5 — pureab onophk

Ha3HayaTb NO YCAOBHAM 3arjay0JeHHs B TPYHT H YCJOBHAM 3aJ€JKH KO-

JOHH onopul. Tliomank nojowBb PYHAAMEHTa PEKOMEHAYETCS NPHHHMATDH
NpAMOYrosibHoA ¢opmul ¢ OTHOoWIEHHEM cTopor 0.6—0.9.
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3.20. ConpskeHue COOpPHBIX XenNe300eTOHHbLIX KOJOKH € OTA€AbHbIM
dyHaaMeHTOM CAeAyeT OCYLIECTBAATh HBOCPEACTBOM 3IAMOHOJHUMBAHHA B
crakaH <¢yHRameHTa Ha raybuHy He MeHee |,0 pasmepa OGoJabuied
CTOPOHB CeYeHHS] KOJOHHbl W HE MeHee [JHHH AHKePOBKH MPOLONLHOMH
apMaTtypbl KOJMOHHBI, CThiKH Xene300eTOHHLIX KOAOHH € (QyHAaMEeHTOM,
BOCTIPHHHMAIOLIHE PACTATNBAIOIINE YCHAWA, A0JXKHbI BbIMOJMHATLHCH € NO-
MOLILLID CBAPDKK CTaJdbHbLIX 3aKJaJHLIX JeTajed UAH CBAPKH BbUIYCKOB
apMaTypbl KOMOHHLI H PpyHaaMmeHTa. COAPAXKEHHE CTAJbHBIX KOJOHH ¢ PYH-
AAMEHTAMH cjeayeT OCYUIeCTBAATh ¢ NOMOILbLI CTaabHblx 0a3, yCTaHOB-
JeHHbIX Ha (PyHAAMEHT € KpelieHWem HX aHxephbimu OGontamu (puc. 10).
Hu3 nautel cranbHbix 6a3 AoMKeH ObiTb PACNONOXEH He MeHee yeM Ha
200 MM BBIllI€ NNAHHPOBOYHOH OTMETKH 3€MJIH,

3.21. KOHCTPYKTHBHbLIE peilieHHsl CBaHHBIX OMOP MOTYT OCYULECTBASATD-
CA B BHAC OTALIALHHIX 3a0WBHLIX CBAH-KOJAOHH, KOAOHH, 3aMOHOJHMYECHHBLIX
B OVpPOHAOHBHYIO CBAl0 HAH CBA-000/I0UKY H PAMHO-CBAHHDIX CHCTEM,
COCTOALUMX M3 JABYX HJH YEThipeXx KOJOHH, OOBeAHHEHHBLIX B {JIOCKYIO
HJW TIPOCTPEHCTBEHHYIO CHCTEMY C [OMOULLIO CBH3€H, pHreaed, c¢BawHoro
poctBepka (puc. 11, 12 u 13).

3.22. Bui6op THRNA CBauHBLIX ONOP NPOHU3IBOJUTCA B 3aBHCHUMOCTH Of
FPYHTOBbBIX  YCJIOBHH, BEJAHYHH Harpysok, ACHCTBYIOLUX Ha oOnopy,
FAab6apUTOB ONOPLI, TEXHHKO-3KOHOMHYECKUX NOKa3aTeqen.
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Puc. 14, Y3am onop ¢ ApMMEHEeHHeM CBAK
(@ - Vit OUNHpaHud TPaBepe Hd CB&IO-KOAOHHY, § —- y3UJd KPCIUH HHA CBHA3EH, # --
hROJOHHBLE B CBAN-000J04KY ¢ -- hQHCIPVRUKH  pOcTBepKa, [ - rpasepea, 2 -- 0TMeThY
FOAOBLE (BAH-KOJOHHBLI, 3 - - 10NYCK HA HETOUHOCTL, 4 uHeMentThHblii pacteop J - CBan-
KOJOHHG, 6 - MCTALIHYCChHC  CBA3H, 7 — apMat\pHbiKM  Kaphac, 8 — GeTuuHan  upodhd,
8 — Basi-060104ka, 10 - necok [1 — naHTa poucTsBepnd, 12 —— sunepHuie 60a1bt, I3 - cBaw,
M — GernBHa® 1104TOTOBKA

77

Fod 0 dh A

Puc. 15, KoxcTpykuns
CTABLHOTO NPOXOAHOro
MOCTHKA
[ -- orpasx.aecnust  MOCTH-
Ka, 2 — GaaKka MUCTHKAY.
d -- TPasepca, 4 - Ha-
CTH, 5 — Bepa 04.10A
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3.23. Ilpn 3a6uBKe B TrpYHT cCBall JAONYCKAIOTCA CAEAYIOHIHE OT-
KJOHEHHS:

AN CRAU-KOJIOHH: B 1miade 30 MM, 10 BepTUKaAy — HenobuBKaA
[0 mm, nepebuska 30 viwm;

A8 can-o0ogouek: B naaHe -=60 MMm: 1o BepTHkaan 430 mm.

3.24. He nonyckaercs NPHMEHEHHE CBAN-KOMOHH B TI'PYHTOBBIX YCJO-
BHAAX, B KOTOpPbIX OHH pabOTaI0T KAK CBaH-CTOHKH, a4 TakXe CBau-
KOJTOHHbE 0€3 NOlepPeyHoro apMupoBaHui,

3.25. Pexkovenayercss ceueHHe CBAH-KOJOHH B ONopax MNPHHUMATD
00300, 350350 u 400400 wmwm, BHeuwiun# anameTp cBah o6oaouek
H 6yporHabusubix cBad 800, 1000 u 1200 mm.

3.26. Pexomenavemble ysaabl OHOP C MPHMEHEHWEeM CBaH MOKa3aHb!
Ha pHc. 14

3.27. llpumep KOHCTPYKUHUU NOPOXOZHOrO CTANbBHOTO MOCTHKA [OKa3ad
Ha pHc. 15.

4. HATPY3KH H BO3RENCTBUS

4.1. Ilpu pacucrte OTAEJBHO CTOAULIUX ONMOP M 3CTaKaa HeoOX0AUMO
YUMThIBATh HArpy3kH, BO3HHUKAIOLLIHE [Ip4 HX BO3BEACHHH, 3KCAAYATALUH
M MCIIbITAHHH TPpYOOnpoBOaOB.

4.2. OTpeabHO CTORULKME ONOPH W 3CT3Kajabl AOJXKHbB PaCcCUXTLIBATHLCH
Ha Harpyskud or Beca TpyOOonpoBOAOB ¢ H30ASLHEeH, Beca TPaHCNOPTH-
PYeMOro TIpOAVKTA, HAa TOPU3CHTAJbLHBIE HArpy3kd H BO3JACHCTBHA OT
TPyOONpoOBO10B, HArpy3kKH OT Beca JIOA€H H PEMOHTHbBIX MaTepHaJaoB
HA OOCJIYKHBAWMIUX MITOULAAKAX M NEPexXOoAHbIX MOCTHKax, OT OTJIOXKEHHH
NPOU3BOICTBCHHOR T1blMH, a TakXe CHeroBpieé H BETPOBbIC HarpyskH,
Apu Haubogee HeONATONPUATHOM HUX COUYETAHHH.

Harpysks u BO3aeHCTBHS OT TPyOONPOBOAOB NPHHHUMAIOTCH 1O 3ajAa-
HUIO TEXHOJOTHUUYCCKMX OpraHuszaund B 3apannu JOaXHL ObiTh YyKa3adbhbi
HATPY3KH H 4ucao TpvbéonpoBoaoB no apycam. (CHeropbie H BeTpPOBbIE
HArpy3kHd, a TaKxe KO3(Q@PHUHEHTh HAHCKHOCTH N0 Harpy3kKaMm onpe-
peasored no CHull 2.01.07-85 «Harpysku v Bo3geiictBus» W taba. 2.

4.3. HopmaTuBHasi pasHOCTb Temiiepatyp OT KJIUMATHYECKHX BO3-
aencteui onpeneasiercs no CHull 2.01.07-85 B 3aBUCHMOCTH OT KJHMA-
THUYECKOrO paHoHa.

4.4. Tlpy# OTCYTCTBMM B MOMEHT COCTABJICHHS CTPOHTEJBHOH H4CTH
[IPOEKTA H3IBECTHOH pPackaaAkn TPyOONpoBOAOB 338 OCHOBHYIO HCXOAHYIO
BEJHYHHY MPHHHMAETCH HOPMaATHBHAs BepTHKAJ bHAfg HAarpys3ka Ha | M
AAUHBL Tpaceht — g Harpvaka g Hapsay ¢ BeCOM caMux TpyOONnpoBOAO0s
C H30aAsUHEeH H TPAHCIHOPTHPYEeMbLIM HNPOAYKTOM JOJXKHA BK/IKIOYATH
TAKXKe HArpy3kKy Ha ol0cayKupawouihe JIOMAAKH, BEC CHera, IIpOH3BOA-
CTBEHHOH IIblIM H OTJAOMKEHHH BHYTpH TpPYOOINpPOBOAOB, HNPH 3TOM KO-
aQPHUHEeHT HAACKHOCTH 110 Harpyske npuHUMaercs paBHbim 1, 1.
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Kaaccudukauun
HArPY3IOK

[TocToAHHbBIC

e

Bpemennbie  AJM-
Te/bHbIE

Harpysku

Ot coBCTBEHHOrO Beca OT/1e/ibHO
CTOSILHX ONOP H 3CTAaKad ¢ Of-
PAXKAAOUUMH KOHCTPYKUHAMHU H
06CAyKHBACMbBIMH ILTOWALKAMH

i — ki’ e ™

KparkoBpemeHHble

f

| MnAyaTauuu

- — - _—

e iy — e —— - L.

Ot Beca TpyDOONPOBOAOB € TEX-
HOJIOTHYeCKOf apmaTypoH H
OMOPHBLIMH YaCTAMH

Ot Beca H3ONAUHU U PYTEPOBKH |
Or Beca  TPAHCNOPTHPYCMOH
KHAKOCTH B CTAAHH 3IKCILIya- |
TalluH

Or Beca OTJA0XKEHHH BHYTPH
TPpyOONpOBOAOB B CTdAHH 3IKC-

TemnepartypHbie  TEXHOJOTUHE-
CKHE  BO3JEHCTBHA  (PA3ZHOCTL
TeMiepaTyp)
Buyrpenuee gapjeHue B CTaaHH
IKCIAYATALHH

Kosppuunent
Ha 1€ KHOCTH
no Harpvike

[,1(0,9)

P L i —

Tabauvwnpna 2

{,1(0.9)

1,2(0.,9)
]

{1

l,1

1,2

Or Beca Jioded H PEMOHTHbLIX
MATEPUANOB Ha HJA0WAAKAX H
MOCTHKAX |
OT1 BeCca NPOH3BOJCTREHHOH [ThIJIH
Ha nopvadu HepHa HJOMLEN0K |
H MOCTHKOB

Cherobas

BetpoBa#

KaumaTHueckne TeMneparvpHbie
BO3AeHCTBRUHA (PA3HOCTL TeMmile-
paTyp) i
Ot Beca BOJbI 1IPH THAPAB.IH-
YECKHX HCHbITAHHAX
BHyTpeHHee A4BJCHKHE IIPH HCHbI-
TAHWAX

Ocobblie

ar pial——pir i

CeficMHUeCK#e BO3JeHCTBHA, HA-
I'PY3KH, BLI3biBA€MbIE PE3KHM Ha-
pPyLIEHHEM TeXHOJOr H4eCKOr o
[poiecca, BpeMeHHO# HeUucnpas-
HOCTbIO WJAH TNOJNOMKOH 00OpYy-
AOBaHHA

1,4

NN

e Eank jagenh
N ND v

Mpumeuauwnsna: I. [lasg Tpv6onpoBosOoB NPEROPUATHH UyepDHOR Me-
TANIYPruH KO3pPHUHEHT HAAEKHOCTH N0 Harpyske AAst BHYTPEHHEro
AaBJIEHHST B CTaJMH 3KCIUyaTalluu NPUHUMAETCH pPasBHbiM 1,10,

2. Jas ynpouieHus onpeaeacuHsi pac4eTHOH HArpy3KH OT Beca TPy-
GOnMpoBOAOB € H30/AKAIHEH, (PYTEPOBKOH, TPAHCTOPTHPYEMbLIM TIPOAYKTOM
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H T. A. pa3pewaeTcss HCNoJb30BaTb €IMHbiH KO3pEPUUHEHT HAAEKHOCTH MO
HArpy3ke JaAast BepTHKanbHRX Harpy3oxk 1,1(09). C roit e ueabo
paspeiuaerca MPRHUMATL €AHHBIH KO3 PHUHCHT HAACKHOCTH MO HATPY3Ke
1,1 AJR TrOpH3OHTAJNbHLIX RArPy30K OT TeMACPaTyPHBLIX TEXHOJAOTHYEOCKHX
BO3ACHCTBHH H BHYTPEHHErO RABJCHHA.

3. 3HayeHua KO3QPUIUHEHTOB HAACHMHOCTH N0 HATPV3KAM, vKa3aduHble
B Taba. 2 B CKOOKAX, MPHHUMAWTCHA B TeX CAYYAAX, KOCAA YMEHbLUICHHE
HArpv30K BbidbiBaeT fogee HeOTaronpUATHBIC YCI0BHA pPabOThl PACCUHTHI-
BAEMOT0Q 3]1€MEHTA KOHCTPYKIUH.

4. [1pyu coueTdHHH HaArpy3oK CJIeAVCT VUUTHIBATh (PH3HUECKYU BO3MOXK-
HHl¢ BAPHAHTHL CAHOBPEMCHHOIO JE€HCTBUH PA3IHUHBIX HATPY3O0K, B HacT-
HOCTH:

a) npu  onpeaesJeHHH  Harpy3okK OF ra3onposoios, NDaponpoBoaoOB
H [POAYKTONPOBOAOB, 419 KOTOPbIX, COTJACHO [PasBu.1aM NPUEMKH HX
B IKCILTYATALUIO, 0083aTe/ibHO THAPABAHYCCKOC HCMbITAHUE, caeaver
VUUTHIBATb, YTO TAKOMY HCILITAHHIO OAHOBPCMEHHO MOXKET NOABEpPrarbhecs
Auiib  oauH  TpvOonposoa. Ilpuw 3tom B pacuer npuHUMaercs  TOT
TPYGOTNPOBOA, HANMOJHEHHC KOTOPOIro HaubOAee HEBLITOAHO OTPAKACTCH
H3 DPACCYUTAHHOM 3IIECMEHTE CTPOUTIbHOH KOHCTPYKUMH. 1lpH ruapanau-
HCCKOM HMCObITAHHH HArpy3KH, BO3RHKAIOWIHMC MAPH NEPCCTAHOBKE 060pYy-
JOBAHHS, NCKIOYAITCH;

6) npu onpeiesieHWH HArpys3kH OT Beca OTJAOXCHUHA BHVTPH raso-
MPOBCIOB NPH PEIKOM HAPYUIEHHH PEXUMA IKCIIVATAUHM €€ CJedyer
VUUTHIBATL JIHIE AAS OJHOTO Ta30llPOBOJA4, HAPUHHHMMAA AJAH  OCTA.IbHbIX
TPYyOONPOBOLIOB HATPY3IKY OT OUTJIOXKEHHI B CTAAHKH IKCILTYaTAUHH;

B} IPH ydeTe BEPTHKAJbHOH HAFPYIKH OT BECA JAI0AEH H PEMOHTHLIX
MATCPHAJIOB HA NAOMLAAKAX # MOCTHKAX CHEroBash Harpy3ka Hd  ITHX
KOHCTPVKUHSAX HEe VUMTBIBACTCH.

IlTpumeyaunue [lpy ukncae TpyObONpPOBOAOBR dYeThpe U  MeHee,
a Takxe Aad CcJayyaeB, KOrja HAarpyska oT Beca OTAeJNbHbIX TpyooO-
IPOBOIOB HE MOXKET ObITb NMPEACTABAEHA IKBHBAJACHTHOW pacnpeaeIeHHON
Harpyakoit (cm. f. 4.11), pacyeT CTPOUTELNLHBIX KOHCTPYKUHH caepyer
BHIHOAHATL M0 QPAKTHUECKOH pacKaanske Tpybonposoaos.

Beprukaabrole HATPY3IKH

4.5. HopmarusHasi warpyska or Beca BceXx TpyGonpoBojoB ¢ dyrTe-
POBKOH W H30JAUHEH, Beca TPAHCNOPTUPYEMOro MNPOAYKTA, 006CAYXKHBA-

IOHIHX NAOIMAA0K, BeCa CTALHOHAPHOro obBOPYHOBAHHA U TEXHOJOTHUYECKOH
ApMatypbl, a Takxme OT COOCTBEHHOrO Beca OTAELJIbHO CTOAUIHX Onop
M 3CTaKaj onpeessiercss no TEXHOJOTHYCCKOMY 3d4AaHHI0 M MO NPOEKTHLIM
AAHHDbIM,

4.6. HopmaTuBHas HAarpyska OT Beca JHOLEH W DEMOHTHBIX MaTepHa-
J0B HA ILIOMlaaKaX, MOCTHKaX M JEeCTHHUAX MPHHHMAeTC] pPaBHOMEpPHO
pacnpeaesenton — 750 [la.

Ans pacuera HACTH/IA HA MECTHYVIO HAFpy3kv NPUHHMAETCA cocpe10-
ToyeHHas Harpy3ka 1,5 kH na yyactke pasmepom 10X 10 cm.

Hopmarussas ropusonTabHast COCPELOTOUCHHASE HATPY3KA HA NOPYYHH
nepu o0CAYKHUBAIIKX (JIOUEJ0K W MOCTHKOB (B J1060M MecTe no
AJIHHE NOpyuHA) npuHuMacrtca pasvoil 0.3 kH.

4.7. Hopmartussas cHerogast Harpyska Ha | M° IMOuLadM TOPH3OH-
TAJTbHOHA NPOEKILHH TPpYyOONPOBOLOB, OOCIYKHBAOUIHX NACULAA0K H MOCTUKOR

22



@

Puc. 16. FHpumepn onpeperennd CcHEroBOH HAMPY3IKM AAR TPEX CXEM TOPHIOHTAABHBIX
npoxaanok rpybonpososos

£ - B BEPXHEM HPYCE REPXHHA DRI — TCHAOBWME CeTH, HHAKHHA PHIL - X010aKMe TpybHoO-

NPoOBOAL W4 HonBeckax. B HUAHEN  apyce  BCe  TPYOOHPOROAH  XOJO0AHLIC  VCIAGBHLIM

AvaxeTpow  Meree (6 M] paCTHI  NCPEXOAHOR NAOHLAIKK — cnacuROon.  Bepxusia  sniopa

CHETOBOH HArPVIKH -— 1AK% PacyeTa TPABEDC. MPOJETHBHX CTPOCHUH, ONOpH. (YHAAMECHTOB,

WIKHRS — A4 pacderd  BOPEeX0ANOd  NIAcWANKH; O -~ ocHOBHOR TpYBonponeag -— X0A04HbBIH
¢ YCIOBHLIM AHoMetpoyM  Ooabme OH M, a BEPXHWH PpHAX —- TEMTOBHE CCTH, 8 — ofa
TPVOORPOROAH -~ XOIOINBE, YQAOBHHYN AHaMeTp Kaxaoro H3 wHx Goawwe 0.6 M, a paccrosHune

«B CBUTYV» MOAKTIY HHMH ME_HhHJL"_MEHb.I_HEI'ﬂ JHaMeTpa

onpenensierca B coorBercTBMU ¢ TpebGoBanuamMu  CHull 2.01.07-85.
[Tpy 3TOM roaodeaHasi HArpy3ka He VUHTBIBAeTCs, a KO3DPHUHEHT
1EPEX0Aa OT Béca CHEroBoro MNOKpoBa K HOPMATHBHOH Harpyske C,
npuirmaercs passbiM (0,2 gjaA TpyObonpoBOAOB ¢ HapPYXHbIM JAHAMETPOM
He OGoaee 06 ™M, 0,3 —Oonee 0,6 M u 0.8 — aas o6CAYKHUBAWOIHKX
naomwaiok v MocthukoB. llinpusa ropusonransbuoil npoekuud tpy6Gonposo-
AoB aumamerpom (06 M 4 MeHee NPUHHMAETCA PABHOH [JAMHE TpaBepcChl
HC3aBUCHMO OT YHCAd #APYCOB KOHCTPYKUHA. ¥ yHcaa psnos Tpybo-
npoaoaoB. B cayuae pacnonoXKeHuss AByX TpyOONpPOBOAOB C HAPYXKHbBIM
anamerpom Oogee 0,6 M OAHOFrQO Hal APVIUM NPH YCAOBUH, UYTO PACCTON-
HHE B CBETY MCKAV HUMH Meublie AHaMeTpa MeHbliero rpybonposoaa,
CHEroBasi Harpy3ka YVUHTHIBAETCH JIMIlb OT ORHOro Tpybonpososa OGoabiiero
aunamerpa. [lpumepnl onpeseseHHs CcHeroBO# HArpy3kKH [IpHBeAEHbL! Ha
puc. i6.

CreroBas Harpy3ka HE Y4YHTHIBaercs AAA TPpyOOnposoaoB, TeMnepa-
TVpa TPAHCAOPTHPYEMOro [IPOAYKTa KoTopbiXx fnpesbiliaer 30 °C, a takxe
aag TpvoonpoBoaos ¢ oO6OrpeBaiHMH «CNYTHHKaAMH» (OcTadbHbie TpyboO-
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Tatauna 3

Braxumil [paanui
OMHILEHALH® a3 ROMECHHbLIH ras
Hapyxubi¥ Cyxof
adaMer Fopn3on- I'azo-
rrongo, | Topuon el s 135 | e | Haxsome | aposone
ra30- 3":2;2‘“ H HakAOHAME | NMOA YrAOM {rOUPUATHOR
npoBoAbl IPOBONOB ) ;ﬂénn yer:ﬂgha . Goaee 4( xg:?:;g-
100 0,05 0,05 0,05 — — _
300 0,3 0,3 0,05 — |
500 0.6 0,6 0,1 _ . .
700 0,9 ! 0,2 o —- —
900 1,2 1,5 0,25 — — —
1100 [,6 2 0,3 — — —
1200 {.6 2,2 0,3 2,4 0,7 6
1500 2.1 3 0,4 4 1,2 i0
2000 2.9 4,3 0.6 8 2.4 20
2500 3,7 5,9 0,7 13 3,9 32
3000 4,5 8,5 0,9 19 5,8 48
3000 5,4 12 l,1 27 8 67

[Iprumeyanusn: 1. Ilas npoMexxyTouHblXx AMaMeTPOB Ta3ollpoOBOAOB
Harpy3ku fPpHHUMAIOTCH [0 AUHEHHOH HHTEPNOJAUHM.

2. Jlag ra3onpoBONOB BJIAXKHOTO M  CYXOro OUYHUIEHHOTO rasa,
HaKJOHeHHbIX 1ojd yraoM Oodee [10° K ropuH3oHTany, Harpysku
NPHHUMAIOTCH B pasmepe 5H0Y cooTBeTCTBYIOIUX BEAWYHH TOPH3OH-
TaJbHbiX rasonposonoB. Ilpu yraax nakaona or 0 po 10° marpyska
NPHHUMAETCH N0 JIMHEHHOH HHTEPNOJALHH.

3. Jlnsi ra3onpoBoAOB rPSI3HOr0 JOMEHHOTrO rasa [pH yrjax HakKJ/JoHa
or 30° no 40° Harpyska npHHMMAETCs M0 JHHEHHOH HUHTEPNOJSIUHH.
s rasonpoBoioB NOJYYHCTOrO AOMEHHOrC ra3a Harpy3ku NpHHUMAIOTCS
B pasmepe 50Y% CoOOTBETCTBYIOMIMX BeJAHYHH JAJAA TPA3HOrO NAOMEHHOTO
rasa.

4. Tlop reGaaronpuATHOH KOHGPHrypalHeH NOHHMAeTCHA Takad, NpH KO-
TOPOH B YCJAOBHUAX IKCIWIVATAUMH MOXKET CKANJAHBATbLCH Mblib.

HopmaTtuBHass Harpy3ka oOT Beca OTJOXEHHH BHYTPH TpyOONpoOBOROB
PY PE3KOM HapPVYILICHHH peXKuMa 3IKCljayaTtauuu npuHuMmaercst B 2,0 pasa
60ablle COOTBETCTBYIOLIEH HArPY3KH B CTAJHHM 3KCIJyaTalldd, HO He Oogee
Beca OTAOXKeHWH, 3aHumawmux 709 BHyTpenHero obbema TpyGonposoaa.

NPOBOJbl CUHTAKTCH «XOJOAHLIMH»); AJH O0CHYKHBAIOLLHX INOUWAR0K C pe-
HeTUATHLIM HACTHJAOM, ecIH mioulaab NPOCBETOB HACTHAA COCTaBJSACT
He MeHee MOJOBHHbI OGUIEH ero miowand; AJAsS HAKJAOHHBIX TPY6GONpPOBOAOB
C yriaom HakJaoHa 6ogiee 30°.

4.8. HopmaruBHas Harpyska oOT Beca OTJIOXKEHWI BHyTpu Tpybonpo-
BOAOB  (nblb, Jied, KOHJAEHCAT H AP.) B CTaAHH  3IKCIJIYaTalilH
onpejaesseTcss Ha OCHOBAHHW COOTBETCTBYIOUIHX HIPOEKTHBLIX [AAdHHbIX.
Ilpp OTCYTCTBMH 3THX JaHHbIX HOPMATHBHAs Harpy3dka Ha | M AJHHbE

(kH ot Beca oT/iOXKeHHs BHYTPH Tra3onpoBOAOB) B CTA/lMH 3KCNJIyaTallHH
ApHHUMaeTcH corjacHo tabua. 3.
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’f(
Puc., 17. PacnpeacneHHe HHTEHCHBHOCTH Puc. 18, Pacnpesenenne BepTHKAABHOR
BEPTHKAJbHOW HArpy3kH Ha TpaBepCw OT- HATPY3KH NpPH pacdeTe HOA0HH R PyHaa-
AeAbHO CTORULMX ONOP H 3ICTAKAL NOR MEHTOB NPDOMEMYTOYHBLIX OTHEABHO CTOAHIHX
TeXHOAOrHYecKHe TpybonpoBoan ONop 10 NONEPEYHOMY CEUYEHHI Tpacch

a -— ¢XeMa paciipeaefNeHHs Harpysxksw AASN Q = pb — pepTHKanbHAA HATPV3ka H3 ORO-
OAHOCTOEYHKHX onop, 6 — cxema pacnpe- Py #AH H4 COOTBETCTBYIOUIHH SPYC OAOCPH
AeneHHsT HATPDY3KH A4 JABYXCTOCUHLIX OROP (p — 3Ha4eHHe HITEHCHBHOCTH BepPTH-
H 3CTaKazg KaJlbHOK Harpy3kH Ha eAHHHLY JJiIHHB

TPaBepPChi)

4.9. Harpyska or Beca OTJIOXeHHH NPOU3BOACTBEHHOA IbJIY Olipeaens-
eTCHd TOJbKO AAs  TPYOONpOBOAOB ¥  OOCAYKHBAOUWHUX, [JIOLEA0K,
DACHONOXKEHHbIX Ha pacCTosiHHM He Oosee 100 M OT UCTOYHHKA BbilE-
JEHHUHA NbJH W HMeWwllHX HakKJOH He Oonee 30°. HopmaTHBHasA Harpyska
npuiumaerca pasdHod 1000 Ila — ana  obcayxHBaiUX IIOWAAOK
H 3JeMEHTOB nNpoJeTHoro crpoenuss — 450 1la — pna TpyOoOnpoBOAOB HX

rOpH3OHTAJBHOH MPOEKIHH.
[Ipumeuanne Ecaw nmiomwane npocBeroB pelieryaTtoro HacTuJa

OOCAYXKHBAOUIHX NJIOHLAAOK COCTaBJASIET He MeHee IOJIOBHHLI 0OlleH ero
MJOIlANH, HATPY3KH OT BeCA NbJIH HE YYUTBIBAWTCH.

4.10. HopmarusHass BepTHKanbLHas Harpydka orf TpyGONpOBOAOR
Ha TpaBepchl ONOP H 3CTaKald AONKHA NPHHHMATLCH IO CYMME BepTH-
KaJIbHbIX HOPMATHBHBLIX HArpy30K OT BCeX TpyOONpOBOOB.

4.11. IIpH OTCYTCTBHH YTOUHEHHOH pACKJaAKH TpyOONpPOBOAOB HOP-
MAaTHBHOE 3HAYEHHE HHTEHCHBHOCTH BEPTHKAJAbHOH HATrPY3KH Ha €JMHHILY

4 3ak 288 25



Puc. 19. Pacnpexeienne BePTHKAAbBHOR
HaAarpy3kH noO NONEPEeYHOMY CEHEeHHIO TPACCH
NPH pacyere HPOAETHLIX CTPOCHHH, KOAOHH
H PYRAIMENTOR 3CTAKAN
! — B4AKd NPOJETHUTO CTPOCLHHUR, 2 - Tpa-
gepca Ilpn g << 10 kH/m a = 0,65, npu
g == 10 — 30 xH/M a=0,6; npn g >
~ 1 > 30 kH/M a==055 Coctas Harpy3k#

N g yKazan s n 4 4

J Puc. 20. HaubGoasman yusnroiBaemas pe-
AHUMHA IKCHEHTPHCHTETA, CO033a0MErocH
4 BCACACTBHE NEepEMEUeHHNT KATKa 3a cyer
TEMNEPATYPHBX BO3peficTBHA oOT nepBo-

v HAYAALHOFO HEHTPAALHOTO NOJOKEHNA
! — Tpybonporol, 2 — onophas yacrs; 3 —
Karok, 4 -— 3KCLUEHTpPHCHTET He  GoJee

tOO mwm, 5 — Tpasepca

AJIHHBl  TpaBepchl P OTHeJbHO CTOfUIKWX ONOp H  3CTakan Cjeayer
onpeaensiTh 1o popmyle

P=gqga/b, (1)

rae ¢ — HOpMATHBHAs BepPTHUKaAbHasd HArpyska ot rtpybonpoBoaoB Ha | M
Anudbl tpaccesl, KH; a — war rtpaBepcou, M; b — AJdMHA TpaBepCHl, M.

Pacnpenenenye 3To#t Harpy3ku Nno AJd4HE TPaBepchl caelyeT NPHHUMATD
no puc. 17.

4.12. Pacupenenenrde BepTHKaJAbHOH HArpy3kd [0 [ONePEeYHOMY
CEUEHHUIO TPACCH AASA pacyeTa KOJOHH M (PYHIAMEHTOB OTACIbHO CTOSULHX
ONOp MNPH OTCYTCTBHM YTOYHEHHOR packaanky TpyObonpoBoaoOB NPHHH-
Maercs no pHc. 18, a fpu pacuere IMPOJCTHHIX CTPOEHHH, KOJNQHH H (PYH-
JJAMEHTOB 3CTaKda B COOTBETCTBHH ¢ pHuC. 19.

4.13. Pacnpepenenye BepTHKANbHOW HATPY3KH NPH OTCYTCTBHH YTOY-
HEHHOH packJaliky TpyObonpoBOAOB AN MHOTOSIPYCHBIX OTAENbHO CTOSILLUX
OMop H 3CTaKajd cjAeayeT NPHHHMATh, 4!
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B ABYXbSPYCHbIX ONOpax #H 3CTakanax, %:

H& BEPXHHH spyc . . . . . . . . . . . . . . 60
» HHXXHHHA » - T
B TPEXDBAPYCHBIX ONOPax H 3CTAaKajax:

Ha BEPXHHH APYC . . . . . . . . . . . .. .. 40
»  CpeAHHH » -
» HHMXHHH » T 1.

4.14. Ilpu ncnosb3oBaHMH KaTKOBBIX ONOPHBIX 4acTed pacyeT TpaBepc
H KOJOHH CJeAyeT MPOH3BOAHTE C YUETOM BO3MOXHOH 3KCUEHTPHYHOCTH
MPHJIOXEHHA BEePTHKAJbHOH Harpy3KH uepe3 KaroK BCACACTBHE €ro mne-
peMelleHHs OT MEePBOHAYANBHOTO TONOXKEHHS 3a CuYeT TeMNepaTypPHbIX
BO3ACHCTBHA TPYOONPOBOAOB. BEAHUMHY 3KCUEHTPHCHTETA NPH 3TOM CJeayer
ONpeAeasiTh pacyeToM, HO, Kak npasu.ao, He Oosee 100 mm (puc. 20).

4.15. B Mectax oTBeTBJeHHH H YUacTKax MepeCeYeHHs TPacc He-
CHMMETDHYHOCTb pacnpefeieHHA BEPTHKAJNbHOHW HArpy3KH JAOMKHA O6bITh
yuTeHa oco0o0.

[opH3OHTAABHBIE TEXHOMOrHYECKHE HATPY3KH
oT Tpybonposoaos

4.16. HopMaTHBHAaa pa3HOCTb TEMIIEPATYP OT TEXHOJOrMYECKHX BO3-
AEHCTBHH NPHHHMARTCA PaBHOH Pa3HOCTH MEXHYy TEeMOEepaTypoil CTeHKM
Tpy6onpoBoga B CTaAHH 3KCIAYaTaudHd M HauyaJbHOH TeMmnepaTypos.
Temneparypad crenku Tpy6onpoBoaa B CTAAHH IKCIIYATALHH IPHHHMAETCH
PABHOH MAKCHMAaJbHOH TeMNepatype TPAHCHOPTHPYEMOro MNPOAYKTA RO
TEXHOMOTHYECKOMY 3ajaHHI0. 3a HayaJdbHYI0 TeMNepaTtypy MNPHHHMAETCS
CpenHsIA TeMneparypa HauboJsiee XONOAHOH MNATHAHEBKH, OfNpeneasieMas
nmo CHull 2.01.01-82 «Crpoutenbuas raumatonorusi». as tpy6onpo-
BOAOB, TeMilepaTypa CTEHKH KOTOPHIX [pPH 3KCIyaTallHH OTPHLATE/bHA
(HanpuMmep, 0OpH TPAHCONOPTHPOBAHWUHU XJAJOHOCHTENEH), 32 HAYaJbHYIO
TeMnepaTypy NnpHHAMAaeTcsl CpeAHeMecsuHas TemiepaTtypa CaMoro Xapkoro
mecsiia (0ObIYHO HIOJb), onpenensiemas no ykasauHod raase CHull.

4.17. HopmaTtuBHoe BHyTpeHHee gaBjieHHe B TpyGONpoOBOAax B CTaAHH
IKCMJIYATAllHH TPHHHMAETCH paBHbiM paboueMy [aBNEHHIO 1O TEXHO-
JOrHyeckomy 3sanauuio. HopMaThBHOe BHyTpeHHee [aBJE€HHE NPH HMCMNBITA-
HUAX TPYOGONpOBOAOB MPDHHHUMAETCH PaBHbLIM NPOOGHOMY AaBAEHHIO, KOTOpOe
YCTaHaBJHBAeTCA HOPMaMH MPOEKTHPOBAHHA TpybonpoBOAOB PAa3JHUYHOrO
Ha3Ha4ye€HUss W NpaBUNaMH MPUEMKH 3THX TPyGONPOBOAOB B 3KCIJyaTalHIO.

4.18. Pacuyernas cuna 7Tpesnss oanoro TpyGonposBosa no onope
OnpeaensieTcs yMHOXEHHEM pacyeTHOH BEPTHKAJbHOH HArpy3kH OT 3ITOro
TpybonpoBona Ha KO3 @PHUHEHT TPeHHS, NPHHUMAEMbIH PABHBIM B ONMOPHBIX
YACTAX «CTajdb MO CTAJU>:

B CKOAb3AHIHX —— 0 3;
B KaTKOBBIX — BAOJIb OCH TpyOouposoaa — 0,1; He Broab ocH — (,3;
B mwiapukoBux — 0,1;
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Taéauwmuwa 4

Qfee YHC RO
TpySOIIpPOBOACB 5 6 7 8 9 10
Ha TpaBepce

il e s sk ' —

Kos¢dpuuventn Heon- | 0,20 0,2 0,15 0,12 0,09 0,05
HOBPEMEHHOCTH !

Hpumveuvanua: 1. Ilpy uucae tpybonuposonos, OoabuieM 10,
paccMarpHBaeMOe YCUAHE YyuHThIBaeTCs Toabk0o 0T 10 Haubogaee Hebaa-
FOAPHSATHBIX, @ OCTAJIbHBIE HE YUHTLIBAKWTCH BOBCE (CYUTAIOTCA OTCYT-
CTBYIOUWHMH),

2. PekOMeHAyeMble KO3 PHUHEHTH HEOAHOBPEMEHHOCTH HE pacnpocTpa-
HAIOTCH Ha CJydyaHd, Koraa Ha OTAeNbHO CTOSAILHX Ornopax HaXoASTCH
JHILIbL HEH3OJUPOBaAHHDIC 1pydonipoBoanl. B sToM ciyudae paccmarpuBaemas
HArpy3ka onpegeysictess OT CYMMbi CHJI TDCHHSA BCE€X HEH3OAUPOBAHHBIX
TPyGONPOBOLOB.

3. 3necb noj XeCcTKOCTbIO NOHHMAeTCs ropHioHTaAtHas cuaa (B xH),
MPHAOAEHHAA K Bepxy ONopbl W Bbhi3niBaWwAdA cMeuweHde Ha | oM.
[Ipn onpegesieHUN XKeCTKOCTH ABYXBAPYCHLIX "OfOP B YPOBHE HHIKHETO
Apycd MPUHUMACTCH [APHHPHO-HENOABHXHAA CBSI3b,

B CKOJMb3SIUIHX ONOPHBLIX 4ACTHAX «CTakb no 6etony» — 0,5;
» » » » «ctanb ne  proponyacrys — 0,1,

4.19. llpu u3BeCTHOH packJanke TpPYOONPOBOAOB pacyeTHasi FopH-
30HTAJbHAA TEeXHOJOrHYeCKas Harpyska Ha HPOMEXYTOUHble OTAEJNbHO
CTOsIIiME ONOpbLI, ASHCTBYIOLLAs B MeC1ax HOABHXHOIC ONHPaHuUSA TPY-

60NMPOBOAOB (HE CKOJbL3ALLHX, KA4aTKOBbIX MW UWAaPHKOBBIX OIOPHbLIX
YACTAX), BOJIXKHA ONPEALJATHCHA CJACAYIOLIUM 00pa3oM:

a) npyd TMnpoKJAaizke OAHOro TpyObonpososa TrOPH3OHTANbHAST TEXHO-
JIOPHUYECKAass Harpys3ka Ha TpaBepcChl, KOAOHHB H Ha (QYyHAAMEHTbH NPHHMH-
MaeTCA paBHOH pPacyeTHOMY 3HAYEHUIO COOTBETCTBYIOLUEHU CHAB TPEHHS
H CUHMTAeTCs [IPHJIOXKEHHOHW B MeCTe ero onupaHust (NPHMEHHTENBHO
K TEINIOBbIM BOASIHbIM CETAIM BMECTO KaXA0ro OTAe.IbHOTO TpybHonpoBoia
34€Ch W Janee TMPHHHMAETCs OJHa CHCTeMa:. TMOoA4dlIMK # oOpaTHbIH
TPyOONpOBOALI);

6) npd npoKJasgke OT ABYX A0 4eThpex TpyObonpoBOAOB TOpPH-
30HTaNbHafl TEXHOJOrHUECKAn HArPy3Ka Ha TpaBepchl, KOJNOHHB H (PyHjla-
MEHTbl YUYHUTKIBAETCA OT ABYX Haubosee HeOJaronpusiTHO BJAHSIOWIHX
TpyOONpPOBOAOB, BEJIHUKHHA KaxKJAO0H H3 [OPH3OHTAJAbLHbIX HArpy30K {IpH-
HUMAeTCs PaBHOHM PACUETHOMY 3HAYEHHIO COOTBETCTBYIOULEH CHJIbl TPCHHA
H CUUTAETCH NPUIOXKEeHHOHK B MeCcTaX onupanus TpyGOnpoBOAA;

B) iIpU mpokaanke Oosee uernipex TpyGOnpoBOLOB 1O OTAGJDBHO
CTOSALLHM OlOpaM, KOrAd MeCTKOCTyp onopwl He npesbimiaer 600 xkH/cum
MU pacnpejeneHye BEePTHKaAJNLHOM HATrpy3kKH HAXOAWICH B mpejesiax, yKasa-
HblX Ha pHC. 18, pacueTHYI0 FODH3OHTANbLHVIO HArPy3Ky, MNepeaatouniyrocs
C TpaBepChi Ha HaUWOON€e HATPYXKEHHYK KOJAOHHY H (QVHAAMEHWT, chaeayer
onpefe/iiTb Kak [POH3BEJEHHE CVMMbI pdCyeTHbIX 3HAYEHHH CHA TPEHUA
OT KaxxAoro Tpybonposona Ha Ko3PpQUUUEHT HEOJHOBPEMEHHOCTH, BEJIHUHHA
KOTOpOoro npHHuMmaercs no taba. 4 (npu onpeaeseHdd ropH30HTAJIbHOIO
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Puc. 21. Hanpaenenns ropH3OHTAALHO® HAIPysKH B MECTAX NOABHKHOTO OAHDPAHHS

Tpy6GonpoBoaOB HA OTACHABHO CTORIME ONOPH NPH HArpesaAHHM Tpybonporoxos a — 45° —
B CKOJbISIIKXY ONMOPHBLIX wacTax, @ = 70° B KATKOBbIX

I — aMKepubple onopy, 2 — NPOMEXYTOUHLIE ONOPH

X

YCHJAHA, JEHCTBYIOWEr0o B VPOBHE BEPXHHX TpaHedH JABYXbAPYCHbIX
OfI0p, YYHTBIBAeTCR! TOABKO TO KOJHUECTBO TpyOOINPOBOAOB, KOTOpOeE
OnypaeTca Ha Tpasepcy BTOPOro #ipyca, 4 B YyPOBHE TpaBepc HHIKHEro
Apyca — MO M. «I»}.

) OpH MNpokaaake Oosee yerbipex TpyO6OMPOBOAOB pacueTHasi TOpH-
30HTAJIbHAA HArpy3Ka Ha TpaBepcChi, a4 TakXe KOJOHHHl H (PYHAAMEHTHI
ONnop, K KOTOPLIM HE MOTYT OLITh NIPUMEHEHbl YCJAOBHSA II. «B», YUHTLIBAETCH
Jubo oT ABYX TpybONpoBOAOB, KakK B M. «O6», AnG0 OT BCeX TpybONpOBOROB;
B nocjaenHeM Cayyae pacyeTHasi TOPH3OHTaJbHAf HAarpy3ska OT KaXaoro
TpybonposoAa NPHHHMAETCH PABHOW MPOU3IBENEHHIO PaCYETHOro 3HAUCHHA
COOTBETCTBYIOLIEH CHJibl TPEHHA HA Ko dHuuent, paBHbld 0.5; pacnpeaede-
HHE €€ [0 NONEePEYHOMY CEYEHHIO TPAacChl MPUHUMAETCH COrJAacHO pHC. 23.
N3 aByx HalaeHHBIX YKa3aHHbIMH CIIOCO6aMW HArpy3oK IIPpHHUMAETCH
HebaaronpHUATHAA.

4.20. TlpomemyTouHble OTAENBHO CTOSIL{HE OMOPHI, PACIIONOKEHHbBIE NTOX
[1-o6pasnbiMid KOMMeHcaTopaMHd H Ha paccTosiHuu He Oosee 40d (d—
BHYTpeHHHH Auamerp nauboabwero Ttpybonpososa) OT yrja MNOBOPOTA
Tpy6onpoBoaa (B uactHocTd, ot [l-o6paznoro komneHcatopa), NPH MOJ-
BHXXHOM ONHpawuu TpybONnpoBoaa AOJXKHB OBITb PACCYHTAHBI HA TOPH3OH-
TAJALHYIO Harpy3Ky, HanpasJ/ieHHYO NOA YoM K OCH Tpaccol. lIpn 3ToM
pacuerHasl BeJHYMHA HArpy3KH MNPHHHMAETCs paBHOM CHJAe TPEHHS OT
Tpy6GonpoBonoB (cm. n. 4.19), a yros ee HanpaBJ/ieHHs a oOlpeneasieTCs
no puc. 21.

4.21. PacyerHasi ropu3oHTajbHasl HAarpy3ka BA0Jib Tpaccbl Ha MpOMe-
KYTOUYHbIE OTHEJNbHO CTOSIIME ONOpbl NpH  HIAPHHPHO-HENOABHKHOM
OMHUPAaHWH HA HUX TpybonpoBoga H 3alleMJEHHH HHU33 ONOpbl, MPHUAONKEH-
Hasi B MeCTax HEMONBUXHOro onupanus TtpydonpoBona Ha TpaBsepce
ONOpbl, ONpeNeNAeTCs KAK JAJfl KOHCOJbHOH 6AaJKH, 3arpyXeHHOH 3alaHHbIM,

COOTBETCTBYIOLIHM pAacyeTHON TeMlneparypHou aAeQopMaitid cCmelleHdHeM

€e KOHUA.
4.22, PacuetHas TOpH3OHTaANAbHASA HATPY3Ka BJIOJIb TPACChl HA KOHLe-

Bhle aHKEPHbIE OTAENbHO CTOSIIIHE ONOPbl ONpPEeNeasseTCst HCXOAA M3 YCHJIMH,
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REHCTBYWIHNX 110 OAHY CTOPOHY OT AaHKEPHOH ONOpn, M CKAaALBaeTrcs
H3 CYMMbi:

a) YCHAHH, BOZHHKAIOHIHX B KOMIIEHCATOpAX OT BCeX NPOKAUALIBAEMbIX
TPpYyOONPOBOAOB (BEJTHUMHD YCHAHH, BO3HHKAIOUIKX B KOMIIEHCATOPAX HJH
NPH CaMOKOMIEHCAUHH, CAeayeT onpenensitb HCXOAA H3  PacC4eTHOH
pPa3HOCTH TEMINEepaTyp, BbI3BAHHOH KIHMATHYECKHMH H TEeXHOJOrHYECKHMH
BO3JEHCTBHAMH, H H3 BEJIHYUHH pPacYeTHOI0 BHYTPEHHErO JAaBJECHHA,
Ycvuaus B TpybonpoBosax Of KOMOCHCATOPOB MPHHHUMAKTCA HA OCHOBAHUM
TEXHOJOMHYECKOro 3ajaHus);

6) pacueTHbiXx TOPH3OHTAJbLHLX HATPY30K OT MPOMEXYTOUHbIX ONOp
{(cM. n. 4.19), pacnojO)KeHHbIX Ha y4acTKe Tpaccbl OT OCH KOMIIEHCATOpa
A0 aHKePHOH Onophi;

B) HCYPABHOBEUIEHHDLIX OCEBbIX YCHJIHH, BbI3BAHHBLIX JI€HCTBHEM BHYT-
DEHHEro JABJAEHHA HA 3anopkblie ycTpOoUCcTBa. OceBbie YCHAHA YUWTHIBAIOTCH
NpH YCTAHOBKE KOMHEHCATOPOB, «pa3pesawiunx» TpydonpoBoa (CasbHH-
KOBbiX), HJAH KOMMOEHCATOPOB, «HECNHOCOOHBLIX» COMPOTUBAATBCH PaCTArH-
BAIOILHM YCHAHSM (JIHH3OBLIX, JAHCKOBLIX, BOJAHHCTBHIX OCEBbIX), H HE€ YYH-
THIBAIOTCH [PH YCTAHOBKE BCeX BHAOB FHYTbiX KomiteHcatopoB (I1-06-
Pa3HRX, BOAHHCTHIX WAPHHPHDBIX H APH CAMOKOMINCHCALLHH).

4.23. PacyeTHad ropu3oHTanbHas Harpyska BJOJb TPacchl HA NMPOMe-
HYTOUHbIC AHKEPHLIC OTAeJbHO CTOALLHE Oonopbl ONpeaensiercst Kak pas-
HOCTb Harpy3okK, [A€HCTBYIOILHX B [IPOTHBONOJOXKHBIX HANpaBJdeHUSAX
clipaBa H cJieBa OT AHKEPHOH ONOpLI: BeJHUMHA KaXXJ0#d H3 HHUX onpe-
aenserca no n. 4.22. Ilpn 31T0M MeHbuIyio (BbLIUMUTAEMVYIO) HArpysky
caeayeT yMHOXaTtb Ha kKo3gduuuent 0,8 (npu paBeHCTBe NPOTHBONO-
JIOXKHO HallpaBA€HHBIX Harpy3oK YUHTbiBAdeMdd B pacuere Harpyska,
c/nefoBarenbHo, papisercd 0,2 or BCeH HArpy3Ku, AEUCTBYIOWEH C OOHOM
CTOPOHDBI ) .

[Ipumeuanus: |. TopuaoHTaibHaR HArpy3Ka, A€ACTBYIOLLAN HA aH-
KEPHYIO ONOPY, NOMXKHA NPUHUMATBCA HEe MeHee AHANDIHYHOH HArpyskH,
AECHCTBYIOLIEH HA COCEAHIO NPOMEXYTOUHYIO OHOPY.

2. Ilaa oaHo- W ABYXTpYOHBIX MPOKAAAOK TEWJIOBHIX ceTell BMECTO
koappuuuenta 0,8 creayer npuuuMarb KoapduineHt 0,7,

4.24. PacueTHas TrOpH3OHTAJbHAA Harpy3ka Ha 3CTakaabl HNpPH  H3-
BEeCTHOH packnaake TPyOONpPOBOAOB AOJXKHA ONpeieaaTbCH CAEAVIOUIHM 00-
pa3oMm:

Ha TpaBepchl ¢ MNOABHXHLIM OMlUpaHuem TPyOONPOBOAOB COIrJMACHO
n. 4.19, a, 6, ¢;

HAa TpaBepcH ¢ HEMOABH)XHBIM OfMUpaHHeM TPpyOONpoOBOAOB — KaK
CYMMa pdaCUYeTHbIX HAarpy3oK B HEHNOJABH)XHbLIX OINOPHbIX yacTdax TpybHo-
NPOBOAOB,

H3 TpoaeTHbie CTPOeHUH — KAaK CyMMa CHJA  OMOPHbBIX PeaKlHH
TPABEPC B MECTaX ONHPAHHUA HA MNPOJIETHLIE CTPOEHHHA;

HA ONOpbL TeMNepaTypHoro OJi0Kka — K4aK CYMMa pacyeTHbiX TrOpH-
30HTAJbHBIX CHJ, TNPHXOAAWIHXCH HA HeNoABYXXHbIE OHOPHBIE YacCTH
TpyGonposoaos 6JiokKa.
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a) 5)
0,18p(454p)  472p(436p) 43p (39p)

i 475p (6,45p)

Puc. 22. PARCAPCACACHNEC HHTEHCHBHOCTM TOPMIORTAABHOA TEXHONOFMYECKOH HArpy3xku nmnpx
PACHETS TPRRCPC OTACALHO CTORMINX ONOP N 3CTAKAR NOA TEXHOAOTKNECKmEe TpySonpomoam
@ — CX€Ma8 PACOPDCALTEHHH HATPY3IKK AAY OAHOCTOEHHNX OMOP fi — CXEMa pPAaCNPeaeneHHR
HArpyakW JNA  ABYXCToedHRX onop B ckobkax npuBeacHW 3HAYEHHA UATPY3KH NpH
HEMORBHXKHOM oOnupaHHH TpybonpoBoaop Ha tpasepcy »crakag Coctan p ykazak B n. 4 11

098 GO6R 4098 4,068

Ia/f }:;/1 |

Puc. 23. Pacnpeacacnue ropu3oHTaALsoff HANPYAKM NPM pacuere KOAOHH N PyHARMEHTOB
NPOMEXYTOUHLX OTACAMHO CTORHIMX ONOP NO NONEPENHOMY CEYEHMHID TPACCM

Q = ph — wepTMKanLHAS Harpy3Ka Ha OROPY HJAH Ha COOTBETCTBYIOWHA ApPYC OHOPW

(P — 3HaYeHHE HHTEHCHBHOCTH BEPTHKAIBHOR HArpy3Km Ha ENUHHLUY ANHHD TPaIBEPCH)

4.25. HopmaTuBHOe 3HAaueHWe HHTEHCHBHOCTH TFOPH3OHTANBHOR TEXHO-
JOrHYECKOH HArpy3kH MNpH pacqere TPaBEpC OTAEAbHO CTOSILIHX ONOP
H 3CTaKaj MNPH OTCYTCTBHH YTOYHCHHOH pacKJaakH TpyOONpOBOAOB H ee
pacnpeac/iedye No gAHHE TPAaBEPCHhl CACAYeT NPHHHAMATL CQrjacHo puc. 22.

4.26. HopMaTHBHBIE TOPH3OHTAJIbHLIE TEXHOJNOTHYECKHE HATPY3KH AJH
pacuera KOJOHH H (QYHAAMEHTOB OTAENLHO CTOSIULHX ONOp MNpPH OTCYT-
CTBHH YTOMHEHHOHW packJaiakd TpybonpoBOAOB CJCAYET IMPHHHMATD:

BAOJIb TPACChi H2 NPOMEXYTOUHYIO ONOPY COrAacHo prc. 23;

BAOJIL TpAacChi HA AHKEPHYIO NPOMEXYTOYHYIO OMOPy, IHOCTABJCHHYIO
B cepejuHe TemneparypHoro 0J10Ka:

(0,03 4 2) q; (2)
BAOMb TPACChi HA KOHLEBYIO OMOpYy
(0,151 + 4) g; (3)

Nonepex Tpaccid OT OTBETBJEHHH TPyOONPOBOAOB HA MNPOMEXYTOUHYIO
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Puc. 24. Pdcnpepciennt ropuioOHTANMHON TEXHOAOIHYECKOH HATPY3KH MO NONEPEHHOMY
CEMERNID TRPACCHM HPN pacyere NPOACTHLHX ¢TPOEHMHA 3ICTaKan

1 — 6angu npoaerioro crpoenun, 2 — rpasepcn [flpw g << 18 xH/m y=0,1, npu ¢g=

= {0 — 30 xH/m y=0,09, npy ¢ > 30 xH/m y=10,08 Cocras narpysku ¢ ykasau p n 44

onopy — 1,Bb¢, Ha KOHUEBYK aHKepHyw onopy — 49 (rae [ — paccrosiiue

OT HENOABUKHOTO 3aKpenjieHHsi BceX TpPyOGONpPOBOAOB HA AHKEPHOH
ofope A0 KOHHa TemnepaTtypHoro GJioOKa, M); ¢ — HOpMaTHBHas BEPTH-
KaAbHada Harpyska or rpybonposoaos Ha | M AJHHBI Tpacchi.

[TpoMexxyTOuHbIE OTAEJNbHO CTOSIIHE OMOpH, pAacioNoXKeHHble MO
[1-06pasHbIMH KOMIEHCATOpamMM H Ha paccTosiHHM He Gosnee 20 M oOT
yraa MoBOopoTa TPYyGONposona ROAKHB ObiTb pPacCYyHTaHbl HA TOPH3O0H-
TAJBHYIO TEXHOJOTHYECKYIO HArpPy3Ky, HanpaBJAeHHYIO TNOA YFJIOM K OCH
Tpacchl B cOOTBeTCTBHH ¢ n. 4.20.

4.27. HOpMaTHUBHYIO TOPH3OHTAJbHYI0 TEXHOJIOFHYECKYI0O HAarpysky
Ha 3CTakajdy BAOAb TpacChl MNOPH OTCYTCTBHH YTOUHEHHOH PpacKAaiKH
Tpy6bONpPOBOAGB CHEAYET IMPHHHMAThb: MIPpH pacvere OHOp KOHUEBOro
(yraosoro) temneparypHoro 6jo0xa — 4¢; 1pu pacuyetre Onop NPOMEXY-
TOYHOTO OJIOKa — 24.

4.28. HopMaTHBHYI0O TOPH3OHTAJNBHYIO TEXHOAOTHUECKYI0 Harpysky
OT Ka)Jaoro [onepeuyHoro OTBeTBJACHHA TPYyOONPOBOJAOB 3CTaKaA Ha
onopy, GAHXKAALIYIO K OTBETBACHHIO, CJeLyeT NPHHHMATbh B 3aBHCHMOCTH
OT BePTHKaJbHOH Harpy3kH ¢ Ha ocHoBHyio Tpaccy. Ilpn ¢ <50 kH/m,
g = 50 — 100 xH/m, ¢ > 100 xH/m nonepeutan Harpyska OT OTBeTBJICHHH
TPYyGONPOBONOE NPHHUMAETCS COOTBETCTBeHHO pasHoOH: ¢, 0,89, 0,5¢.

4.29. Pacnpenesieine TOPH3OHTAJBHOH Harpy3kH Mexay spycamH
AJif MHOTOSIPYCHHIX OTAEJBHO CTOSILUHX ONOP M 3CTakajl MNPHHHMAETCs B
COOTBETCTBHH C pacnpefejieHHeM BepTHKAJNbHBIX HAarpys3ok, YyKa3aHHbIX
B 1. 4.13.

4.30. Ilpu pacuere nNpoONETHHX CTPOEHUH 3CTaKal INPH OTCYTCTBHH
YTOUHEHHOR Pack/JaAKu TpyGonpoBoAOB CyMMapHas MpoAo/bHAA Harpyska
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KoucTpykuuna

Tpybonposoan
(npy wW3BECTHOH
HX pack1aixe)

CTpounTe bibe
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[IPH OTCVTCTBMH
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Cxeuid COUPHUH
KOHCTPYKEHRA
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TaGtanua 5

YKkaianuH
No OMNPEE.ICHHID
AIPOIHHAMHUCCKHX
XO2pPunneHTOS

[Ipu npokaaake tpvéc-
NPOBOAOB O OTIEAbLHO
CTONHILLUM ONOopam KO-
IQPHUHEHT ¢ NPUHA-
MAETCR DABHLIM:

T 19 OAHHOYHOTO TPY-

Gonposoaa — 0,7;

/LA HEQIHHONHOrO— |,
J1.19 HCORMHOUHLIX TPY-
bonposoaOoB BHICOTA
BETPOBOH NOJOCH, Ha
KOTOPYID YMHOXaercs
o, MTPHHHMAETCR pPaB-
HOWB JIHaMeTpy HanboNb-
uiero  TpybonpoBoia
pacCMAaTPHRAEMOrO ro-

| pHIOHTANILHOrQ  pRaa.

Tax, N7 APUBCICHHOH
CXEMBl BETPOBAA Ha-
rPyY3Ka Ha eqHHuly
AJHUN TPpACCH paBHa:

Wi = gody;

W'2=Q{1dg;

Was = go(ds + d1).
[lpy npoxkaanke rtpy-
GONPOBOALB NO 3CTa-
Kazam CJaeaveT PYKo-
BOACTBOB{TLCA NpaBK-
JAMH TNPH OTCYTCTBHH
YTOYUREHHOW HUX pac-
Ks1adKH

Jing 3ctakap TtHna A
¢ = 1,2; ana 3crakag
™na b u B ¢==14;
mI8  OTACABHO CTON-
imHx onop ¢ == 1.
BhicoTa BeTpOBOH [iU-
JOChi, H4 KOTOPYIO yM-
HOXAaeTcs g, TPHHHU-
M3€TCH B COOTBETCTBHH
C NPHBCACHHLIMH CXe-
MAMH.

[lpu npoxkiaake no
scrakanam a = 0,7 m,
s8==1 . Ilpu npoknaj-
K€ 1O OTAENbHO CTOH-
UM onopam a H b
NPUHHMAIOTCH B 3aBK-
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[Ipodoaxcenue raba. 5

——— e Pt - p—i
‘[ | YKa3zaHug
KOHCTPY kit Crevbl CeyeHun Mo ornpejeedHio
- KOHCTPVKIHHE AIPOLHHAMHYECKHKY
ko3 dutirenros

CHMOCTH OT BeJHYHHbI
pOseTa Mexay cocen-
HUMH ONOpPaMH:

b |1

2
0,210,3710,410,5
03] 1]L2]1,7

; h — pacCcTofiHHe MeX-
| Y OTMETKaMH BEDPXHHX
# rpaHeR TpABepPC HHX-
HETO U BEPXHEro sipycos.

OT TpedHdss TPVONNPOBOAOB B PACUETHOM CEUEHHH onpeacasercsa no
dopmyJie
P = 0,15¢L, (4)

rae L, — paccTosiiude OT pacCyeTHOro cedeHHs [0 Oauxaimero KoHua
O6ioka sctakaapt  Harpysku Ha npoJieTHbie  CTPOEHHS  CUHTAIOTCSH
NPUITOKEHHBIMKH B MeCTax ONHPaHusi TpasBepc B VPOBHE BEPXHHX TpaHeH
a0k (gepm).

Pacnpejgenense npoaoabHOH TOPH30HTAJLHOR Harpyskd no nolnepeyHoMmy
CeUeHMI0 TPAaCChl MPH pacuere TMPOJdETHBIX CTPoeHuHt npHHUMaercs
no pHc. 24.

Berposas Harpyska
4.31. HopmaTHBH4sl BeTpoBasi Harpy3ka Ha | M° 0pOEKUHMH 3Je-
MEHTOB Ha BEPTHKAJBHYIO NIJIOCKOCTL (HE3aBHCHMO OT BbiCOTbhl KOHCTPYKILHH )

onpenensercs B coorBercrBun ¢ tpeGoBanuamy  CHull 2.01.07—-85,
MCXOAA W3 HOPMATHBHOrO CKOPOCTHOrO HAaropa, H CKJaabiBaeTcd H3

HATrPY30K HA CTPOMTENBbHYIO KOHCTPYKUHMIO W TPpYBONpOBOAB. A3POAHHAMM-
yeckHit KO3 @PHUHEHT ¢ npuHumaercs no tabdga. o.

4.32. ledicTBHe BeTpOBOH HArpy3kd YYUTHIBAeTCH TOJbKO B Hanpas-
JeHHHU nonepek TpyboupoBOJIHOR TPAcCCHL.

4.33. Ilpu OTCYTCTBHHM YTOYHEHHOH pACK/aAKH TpyObonpoBOAOB BETPO-
Basi Harpyska ofpeaenserci HCXOASS H3 YCJAOBHH BbiCOTbl BETPOBOH
roaocsl {rtada. b).
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CedcMmpuueckan Harpy3ka

4.34. CeACMHYECKVIO Harpysky C/AeAveT ONpelelfiTb B COOTBETCTBHH
¢ tTpeboanuamun CHull 11-7-81 «CrpoutennsctBo B CeHCMHYECKHX
panoHax>.

CeACMUYECKHEe HArpPY3KH MPHHHAMAIOTCH NE€ACTBYIOIUMUMH BEPTHKAJbLHO
U rOPH3OHTAJBLHO B [MPOAOJBHOM H HOAEPEUHOM HAIMPABACHUSIX TPACCH.
PacyeT KOHCTPYKUHH B KaKJOM H3 3TUX HanpapieHWid NMPOH3BOIMTCH pas-
NEJAbHO.

BepTHkaabHyio CEeHCMHUYECKYI0 HArpy3Ky HeOOXOIHWMO YYHTHIBATH NPH
pacyere roOpU3OHTANbHBIX KOHCOJBLHBLIX KOHCTPYKUMH H NPOJETHBIX CTpoOe-
HUHA 3CTakajg ¢ npoaetroMm 24 M H Hoaee.

Ecan paspymienHe KOHCTPYKUHH OTAEAbHO CTOSUIMX ONOP H 3CTaKaj
He CBfI3aHO ¢ rubesblo JMIOACH H  3HAUMUTENAbHBIMH MAaTePHANABHBIMH
[MOTEPAMH, TO CEHCMUUYECKHE BO3JIEHCTBUA HA paccMarpuBaembleé KOH-
CTPYKILUH He yu4uTbIBAIOTCH.

4.35. Pacuer 0OTAe/IbHO CTOSIILMX ONOp M 3CTAKajh C YYETOM CEHCMH-
4YeCKOIro BO3ACHCTBUA I[IPOU3BOAHTCH MO ni)e-ﬂenbﬁhm COCTOAHHUSAM [EePBOU
rpynnbt. llpn 3Tom noMumMo KO3PPUUHEHTOB VCJIOBHH pabBOTbi, NPHHH-
MaeMmblx 1o coorBercTBywoutimM CHullam, pacuerHble conpoTuB/ieHus Mma-
TEPHAJIOB CJleAyeT JONOJHUTEIbHO YMHOXKATb Ha KO3DEPHUHEHAT YCJOBUH
paborbt My, NpUHHMAECMbIH 110 CHull 11-7-81.

4.36. PacuerHas cedcMHuyecKasi Harpy3ka S B BblOPpAHHOM HaipaBJae-
HUH ofnpeaesseTrca no gopmynae

== ,20Q« K248, (9)

rae Qx — BeC COOpYXEeHHA, ofpeseaseMblt ¢ yuyetoM KO3(huuHeHTOB
HageXXHOCTH 1o Harpyske W coueranuit (cm. CHull 11-7-81). TIpu sTom BCe

KPaTKOBPEMEHHbIE HArpy3KH, a TaKxKe BeC BceX TpyOonpoBOAOB HA FHOKHUX
[IOABECKAX HE YYUTHIBAIOTCHA (MIpH OTCYTCTBHH YTOYHEHHOM pPAaCKJIaiKH
TPYOOIPOBOAOB PACUETHAS BEPTUKAJbHAR Harpy3kKa NPHHHUMACTCH C KO-

punueHToM couetaHHit nc==0,8); K2 — KO3QPHUUHEHT, YUHTHIBAIOIMH

KOHCTPYKTHBHOE pelIeHHe COOPYXKEeHHH, NPpHHUMAaercsd IMpH onpeneseHHu
HArPV3OK BAOAb Tpacchl 0,5, nonepek — 1, A — KO3p(PHUHEHT, 3HAUEHHS
KOTOPOro cjepyer npHHuMartb pasHbiv 0,1, 0,9, (0.4 COOTBEeTCTBEHHO AaH
pacyeTHO® celicMuuHocTy 7, 8 ¥ 9 OGauaos: B, — KO3PPHLHEHT [AHHA-
MHUYHOCTH, fnpuHHMaembid no CHull I1-7-81.

[opH3oHTANbHBIE HATPY3KH BAOJb TPACCH

4.37. CeficMuuyecKkas Harpy3ka Ha onopbl 6J0xa B [IpCAOALHOM Hafl-
paBjeHHH onpejpenseTcs JAJA  y4acTKa Tpaccol MJHHOH L, pasHoro
PACCTOAHHUIO MEXAY OCAMH COCE€AHHX KOMIEHCATOPOB.

Pacuernas ceficMHueCcKasd HATPY3ha NPUHHMAETCH JEHCTBYIOULEH HA
BoicoTe H, onpenensitemoii B cJjydae OTHOSPYCHBIX KOHCTDYKUMH — OT
BepXa (PyHIaMEHTa A0 BEepPXHEH TpaHu TPAaBEPChi; B Cjaydae ABVXbAPYCHDIX

., 35



H  MHOFOSDYCHBIX KOHCTPYKUHHW — OT Hepxd (yHAaMEHTa 140 CepeaHHh
MEKAY OTMUOTKAMH  BEPXKUN TPAHER TPAaBepC BCEPXHEIO H HHMAHETO
STPVCOB

Brc coonvwenus (1 onpe1e.seTcn KaK CVMMA HATPVI0K, JEHCTBY 101X
Ha yHacTwe AMHHOA L, OT seca TPAOQNPOBOLOB € U3CARIHEH H TPAHCNONTH-

PYCMBING TIDOAVKTOM  OT  BECH CrPOMTENbHBIX KOHCTPYKUHE  (NPO.JIeTHBLIX
CTPOPHHH, TPABCPC, MIOUIAA0K); OT '/, Beca Ko.aony

4.38. llepnon OCHOBHOIO TOHa cOBCTBCHHBIN KoneBauuii onop GAoka
I, c. onpenxeasiercs no gopmyv.ae

T =0,2¥/Q.0. (6)

n
roe =1/ 3 1/4, — nepemenienue Bcex onop 6aoka  {yyacTRa JLAH-

] =1
HOH L) Ha- Bpicore } oT caMHuunol CcHIB, NPHIOKEHHOR HA BHCOTE
H (cM/xkH); 8, — nepeveulenne j-To#i onops 3cTakaab (Ges yuera
[IPOJCTHOrO CTPOEHMA) HJIH [-TOR OTAEABHO CTOSLUEH AHKCPHOR oONopH!
Ha BucoTe My 0T eAMHHYHOH CHAW, npHAOXKenHOR Ha awmcore H, oupeze-
-1ACMOe  MeTOA2MH CTPOHTEABHOH MeXdHHKH; H) -— paccTodHue OT Bepxa
pyHnamenta onopoi (B OAHO- H ABYXBLADYCHHIX OTAEALHO CTOSLLMX
onopax — A0 Bepxrero o00pe3a KOJOHHL TNepBoro #Apycd, B OAHO-
H JABYXDLAPYCHBIX 3ICTAKa1ax — A0 BEpPXHeH TpaHH O6a10K NPOJeTHOro
CTPOEHHSA MEPBOI'0 ApPYCA: N — KOJTHYECTBO ONOP, BXOASILIKX B Y4aCTOK
AAHHOR L (6e3 yueTa onop nojl KOMIEHCATODb ).

4.39. Mexay sipycamu ceficMHuYecKas Harpvika pacnpepensieTcs:
NPH HM3BECTHOH PaCKI4AKe TPYGOIPORONOB NPONOPUHONAABHO BEPTHRAMDL-
HHM Harpy3KaM. NPHUXOASIUAMCH HA KaXKAbi APYC, NPH OTCVICTBHH YTOY-
HeHHOH DpAaCKAAAKH — B COOTBETCTBHHM C paclpeaeiedneM BEDTHKA. 1 bHbIX
HArpy3ok, ykasanubiv B 0. 4.13 CelcuHueckHe HArpvik# CYHTIIOTCSH
NPH.JOMKEHHBIMH B VDOBHE BepPXHHX FpaHch Tpagepc.

4.40. CeiicmMHyeckasi Harpyska S,, npHxoasuiasics Ha J-TYKO omopy
3CTAKaAbl WK [-TYyI0 OTAEILHO CTOSULYIO ONOpY. onpeaeasiercd no gopay.ae

S, = S8/6,. (7)

B cayuae npoknalki TpVGONPOBOAUB 1O ICTAKALAM HA CCHCMHYECKYN)
Harpy3ky paccuuTHiBAIOTCA BC¢ Onopsl O6anka 3crakaabnl. B cayuae
NpOoKIaAKH Tpy6ONPOBOAOB NO OTACALHO CTOAULHM OMOPAM HA CEHCMHYECKY IO
HATPY3KY §; = §,, pacCuNTLIBAIOTCA TOALKO dHKEpPHbIE ONOPH.

4.41. Pacnpeaeietue celCMHUECKOW HAFPY3KM BRAOJL TPaBepc ad-
KepHBIX OTACABHO CTORINHX ONOD NPHHHMIETCH (MO0 CXEMAM 3arpVKCeHHS,
HDHBCACHHLIM HA pHC. 20, PacyeTHOoe 3HAUYEHHE HHTEHCHBHOCTH CeHCMH-
YeCKOW HArpy3ku #Ha | ™M faunbl Tpasepe p. onpeaeasieres no Hopmyae

Pe == Sﬂli/bl

rae  Szy — paCUeTH4R CeACMHUECKAN HATPY3IKA Ha AHKEPHYK Oonopy
(AW H3 COOTBETCTBYIOILHWH ee Apyc): b —- ANHHA TPABEPCH, M

TpaBepchl H NpOACTHHE CTPOCHHUH  ICTAKAL HAE CERCMHUYECKYIO
Harpy3ky Heé PACCYHThLIBAIOTCH.
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G,6San G4San 86San Q4Saw

Puc. 26, Pacnpepeaenme ceficnueckod
H2IDy3aH 10 NONECPCUHHOMY CEUCHHK TPACT bl
‘ 77 , P PACHETE KONOHHM W @PYHAIMEHTOSB

OVACAMHO CTURUWIMX OLOP

S/ (f—cz).S'j oSy (/-—m)Sj

v ¥ v

Puc. 25. PacnpeacaeHue HHTEHCHEHOCTNM
CeACMMUYECKROR HATPYIKH RpM pacyere Tpa-
BEPC AHKEPHHX OTINEAMHO CTORIIKX OROP

Puc. 27. Pacapepencine CeRCMHYECKON

HArPYIXM BO NONCPLUNOMY CEHCHMIO TPACCH

npK PHCUYLTE KONOHHE N PYHAAMLHTOB 3(Ta-

kaa. Npn ¢ < 10 eH/M u=065 napnu

g = 1)— 30 kKl a=006 npu g -

> 30 KkH.v =055 Coctas narpyaxu
¥ VKa3an a n. 4.4

4.42. Pacnpepesenne CeHCMHYCCKON HArpy3kH MO HOUEPEYHOMY Ce-
YEHHK) TpacChi: fIpH pacueTe KOJAOHH M PYyHAAMEHTOB OTAIbHO CTOHUHX
OIOPp NPpHHKUMAETCH No puc. 20; 1Ipn pacuete KOOGOHH W PyHAamCHIUB
3CTAKa, 1 — 110 puc.- 27.

[[opn3oHTAIbHBDIE HATPY3KH MONeEpeK TPACCH]

4.43. CelcMAYeCKYs HArpy3ska B ONEPEUHOM HANPABJICHUH  OnIpe-
ACINCTCH AN YMACTKA TPaceht JAMKOA [, PaBHOrO PuCCTOAHHIO MEKAY
COCCAHHMH  ONOPAMH 3CTAKaA HIAH OTACIBHO CTORUIKMH GNHOPAMH.

Pacuernan celicMyuyeckasd Harpy3ka S NPHEUMIErcsl APHIOAKCHHGA HA
BoicoTe H W onpefensercs o ¢opmyvae (5). Bec Qi onpereasetcs

KdK C¥YMMd PACYLTHBHIX HATPYV3IOK (CM. N, 4.30). JCHCTRYIOIUIX HE VYYECTRE
ATHHOW [, oT Beca TpyOoUPOBOAOB € HIOJMSAUWMCH K TPAHCHOPTIUPYEMbIM
IPOAYKTOM, OT BeCd CTPOHTCADHBIX KOHCTPYKUHH (HPGICTHHX CTPUEHRH,
TPUBCPC, IKTOUAAVK) OT '/, BeCY KOAUIH.

4.44. Tlepuo1 ocnoBroro ToHa COOCTBeHNLIX KOgeOannd T aipegeas-
€TCA 110 dupmviie (b)), B KOTOPOH i - BUC. ONNEAGINCMbA 110 1. 4.43;
O == 0, --- MUPEVMCIULHHE HPOMEKYTOUHOR. OUUPL IcTakallbl WIH OPUMEMY-

£, =y
hY



TOYHOH OTAEJABHO CTOSUWIEH ONOpbl Ha BhicoTe M OT eAHHHYHOH CH.bI,
NPHJAOKEHHOH Ha BbicoTe [f1, onpeaensiemoe MeTOLAMH CTPOKTEJIbHOH
MCXaHUKH.

4.45. Mexy sApvcaMM  CeHCMHUYECKAd Harpyska pacnpeneisnercs
B cooTBercTBHH ¢ 1. 4.39. CeHAcMUUYCCKHE HArpy3KH CUHTAlOTCA RPHIO-
KEHHBIMW B yPOBHE BEDXHUX rpanell Tpasepc. Ha ceficmuueckHe Harpysku
DACCYHTBHIBAIOTCA BCE [IPOMEXVTOUHBIE M aHKepHble Ofopbl 3CTaKaA M
BCE OTAENbHO cTosuike onopbt. llposerubie crpoenust 3ctakag ¢ npode-
TaMH MeHee 24 M Ha CeHCMHUYECKWe Harpy3KH NONYCKaercss He pacCdi-

ThiBdATb.

5. PACYET CTPOHUTEJIbHBIX KOHCTPYKLLUHA

5.1. las pacyera CTPOHTEJbHBIX KOHCTPYKUMH OTIAENbHO CTOSLIHX
OMOP H 3CTaKaJ PEKOMEHIVETCH CAeAVIOiLas OCAE10BATENbHOCTD!

BbIOOp PACUYETHOU CXCMb;

npeiBapuHTenbHoe Ha3HaAYeHUE PAa3MePOB KOHCTPYKIIHMH;

onpejeneHne Harpysok OT COOGCTBEHKOTO BECA KOHCTPYKUHUEK  (BeT-
DOBbIX, CHEMOBBLIX, TeXHOJOTHYECKHX ) ;

CTATHYECKHE pacdyeTbl KOHCTPYKLHH: TpaBepc, TMPOJeTHbIX CTpoe-
HHW, ONOP,

COCTABACHHE PACUCTHBIX KOMOUHUUUHA YCHJIHM;

noabop CceudeHHM KOHCTPVKHHH, PacuyeT COCAMHCHHH CcOOpHBIX 3J¢-
MEHTOB, IIPDOBEPKI MXECTKOCTH H TPEWHNOCTOHKOCTH,

pacyeT OCHOBaHuH (PyHIAMCHTOB.

5.2. Pacuernt CTPOUTENbHBLIX KOHCTPYKIHH LOJAKHBI TPOU3BOJHTHCH
B coorsercteiu co CHull 2.03.01-84 u CHull 11-23-81 ¢ y4erom
TpefoBaHHE HACTOALLErO pa3jena.

5.3. Pacuer CTpOUTEIBbHbIX KOHCTPYKUMH OTAEAbLHO CTOAILHX OIop
K 3CTakajg cJjaeayer IMPOH3BOAHTB, KakK pdcuer MJAOCKHX KOHCTPYKIIHH.
[Tpy HeoOXOAHMOCTH NPOBCACHUS YTOUHEHHBLIX PACULTOB H YUueTa AOHONHU-
Te/bHbiX (akTOpOB pacyeT OTAJIbHO CTOAUIHUX OlOP H 3CTakaj cJjenyer
NPOU3BOAMTE KaK IDPOCTPAHCTBEHHbIX CHCTEM C YYETOM HX COBMECTHOH
padoThl ¢ TPYOONPOBOAAMH.

5.4. Ilpn npokaajike TpybonpoBOAOB HA 3ICTAKAJ€ TOPH3OHTAJAbHASA
HArpy3ka, HanpapJ/d€eHHaa BAOJb OCH 3CTaKajibl, OT CHJ TPEHHS B TNMORBHXK-
HbiX YacTaAXx TPYDONPOBOAOB BOCIIPHHUMAETCSH [MPOJETHBIM CTPOCHHEM H NPH
HAJHYHH AHKEPHBLIX OlOp HA [POMEXYTOYHBIC ONOPpbl HE nepeaaercs,
Pacuer onop 3crakal npoU3BOAAT HA JEHCTBHE pPa3HOCTH TeMmmeparyp
0f KJHMATHYECKHX BO3JACHCTBHH, BETPOBYIO Harpy3kKy, Harpysky oOT OT-
BeTBJEHHH TPYGONPOBOLOB, BEPTHKAJBHYIO Harpyaky oOT COGCTBEHHOro

B€Ca KOHCTPYKUHH, TpYOONPOBOAOB H CHera.

Itpumeuanun: 1. Ilpn anuHe xene306eTOHHbIX (KOMOHHHPOBAH-
HbIX) KOHCTPYKUUHA TeMnepaTtyplibiXx 6J10KOB 3cTakal 48 M U MeHee H CTaJbHbIX
meHee 100 M, a Takke BCex THIOB 3CTakajf € UIAPHUPHBLIM QIHPaHHEM
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TEMTIEPATYPHbLIR BNOK

Puc. 28. PacuerHan cxema actakaab B nPOACALHOM HANPABANECHHH
| — npoaertHoe crpoenne, 2 — BETaBKa, J — NPOMEXYTOUnas oOnopa, 4 —— aHKEPHaAH TIPOME-
KYTOURAA ONOpa

KOAOHH Ha $yHiameHT BO3ACHCTBHE TeMNeparyp oOT KIAMATHUECKHX
BO3JACUCTBHH JIONYCKACTCHA HE YUHTHIBAThH.

2. dna  a3crakag ¢ XKeye300eTOHHLIMH  ONopamu  0€3  aHKepPHbIX
ONOp K YCHAWAM Ha OnoOpol OT JAEWCTBUR Pa3HOCTH TEeMIeparyp of
KAHMATHYECKHX BO3ACHCTBHH JOJAXKHbI ObiTt J100aBJieHbl YCHIHA OT TIOpH-
30HTAJbHBIX TEXHOJIOIHUECKHX HAarpy3o0kK, IPUXOAALLHECS Ha TeMRepaTyPHLIH
0.10K.

5.5, BeJHur¥Ha TrOpH3OHTAJBHOIO NepeMelieHns Bepxa Ofop 3ICTakan
onpeaesfaerca no gopmyJe

A = Jlg(ly, (8)

rac A, — pacyeTHOEe H3MEHEHHE TCMIEpATYPbl KOHCTPVKILHH, onpeneilsieMoe
no CHall 2.01.07-85, °C; a — ko3dppuuvest remMnepatypHoro pacitupeHns
MatepHala KOHCTPYKLHH, TNPHHHMaeMmbiii paBHbIM: « == 10 - [0 °C!
1A XeAe306eTOHHBIX KOHCTPYKHMH H o= 12 - 107 °C™ ! ang cragabHbIX
KOHCTPYKUMH; Y — paccTOAHHe OT HENOABHXKHOH TOUKH [POAOIBHOH pamsl,
HE CMEULAIUIEUCH TPH TEMNEPaTyPHLIX BO3AEHCTBUAX, A0 PACCMATPHBA-
€MOH onopbli 3cTakanbl (CM. puc. 28).

5.6. YcuaHua B onopax 3CTakan PEeKOMEHAYETCH OOpeaeafiTh € YUeTOM
HEYIPYIrHx  fedOpMalluH  KOHCTPYKUHMH  (MJacTHYCCKHX  gedopMalui,
HaJHUUA TpEeLHH, DOA3YYECTH), a8 T4dKXKEe ¢ YyyeTOM B HeoO6XOAHMBIX
caydanx AeHOPMHPOBAHHOTO COCTOSIHHSA.

5.7. Tlpu pacuere onop 3crakan Ha AeUCTBUE BEPTHKAMBHOH HArpyskH
AONYyCKaeTcs MPHHUMATh XKECTKOCTh [MPOJIETHOrO CTPOeHHA OeCKOHEUHO
60abHIOH.

2.8. Pacuyer aukKepHbIX ONOp 3ICTAaKag UPOH3IBOAMTCA HA [ACHCTBHE
BEPTHKANbHbIX HArpPY30K W TFOPH3OHTAJbHBLIX TEXHOJOTHYeCKHX Harpys3ok
KaK KOHCOAbHOrQ CTEPXKHSA, 3alEMJEHHOIO B YPOBHE Bepxa (PYHAaMEHTA.

5.9. CrasbHbie H XKeJe306eTOHHbIe KOHCTPYKIUHH TpaBepc pPacCCyH-
ThiBAIOTCA Ha AeHCTBHE HU3FHOAUIHX MOMEHTOB H [ONepeyHbiX CHJ
OT BEepPTHKaJ/ibHbIX H TODPH30HTAJbHbIX HArpy3oK ¢ TNpPOBEPKOH CeyeHuM
Ha JAeuCTBUHEe KPYTAILHX MOMEHTOB, BO3HHKAWUWK®X BCAEACTBUE TOro, Y4YTO
FOPH3OHTAJAbHBIC HArPy3KH BAOJb TPAaCChi MPUJONKEHLI K BEpXHEH rpadH
TPaBepcChi.
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5.10. baaku npoOIeTHOro CTYPOEHHA CAeAYeT paCCUUTHRaTh Ha Aeficrsue
BEPTHKANBHLX M TOPH3OHTAABHWX HArpy30oK NO CxeMé OAHONPUAETHOR
6a1Kku.

5.11. Ilponersoe cTpoeHHe 3Takag B BHAe (PEpM PacCWICHACTCH
H2 BEPTUKAAbLHLEC @epMbl NPOTETHOrO CTPOCHHA M TOPH3OHTAJIbRLIE
CBA3¢BLIC (hepMul.

PaGory kaxaoli H3 3THX CHCTEM HO} HAIPYIKOR AONYCKaeTCH
NPHHHMATD HE3aBHCHMMOM.

5.12, Beprukanbablie ¢epMbl INPONETHOIO CTPOEHMS CHREIVCT PUCCUM-
ThiBaTh Ha ACHCTBHE BePTUKAALHBX H TOPHIOHTAJILHLIX HAarpysok
¢ YY4CTOM HEPABHOMEPHOCTH HMX PACHPEReICHHs A0 NHONepeuiioMy CeueHHIo
sctakaan. Onpegenetne yCHAHA B CTEPKHAX NPOMIBORHTCA B NpPEANO-
JOXKEHHH IAPDHHPHOLO COlLPSXEHHS CTepXHedA B y3aax. Tpasepch
CJACGIAYeT PACNONATdTh B MECTAX Y3108 (epM.

5.13. Pacuer csasesbix depm cieayer HPOHSBOAHTD Ha ARelicrBhe
BETPOBLIX #aIPY30K, HarpyioK OT nonepevuibix OoTBeTBAcHHA B NOBOPO-
TOB TPYOOUPOBOALS.

5.14. OnpepeacHue VYCHAHRE B MNJIOCKHX HAH ((POCTPAHCTBEHHLIX
onopax nNPOU3IBOAAT KAK B CTEPXKHEBHIX CHCTEMAX [0 PpAacierHbiM
cxemamM, nNoxKaszaHHbim Ha puc. 29 H 30, IloxGop CeueHHR KOJOHH ONOPH
NPOH3IBOANHTCA Hd BHCUEHTPEHHOE CiKATHE.

5.16. Pacueriyio AMHHY KOAOHHK NPOMEAVYTOYHLIX OIIOP NPH OpPOUBEPKeE
YCTOHRUHBOCTH A0NYCKAETCH NPHHNMATD:

B NJOCKOCTH, NEpReHAHKWIAPROA och TpyGonposoqos, no puc. 31, a;

B IJOCKOCTH Och TPYyOOUPOBOAOB HPH RATHYHE aHKREPHOR oOnoph
B TemMnepsTyproM OGaoke no puc. 31, H,;

B ILIOCKOCTh OCH 1PYGOHPOBOAS OPH OICYTCTBHH aiKepHOR ONopH
B leMaepatypHoM G,0KC, pdBHOH yABOEHHOH BLICUTE KwloHilh OT BCpXH
PDYHIAMCHTA A HUEIA DPALICTHONG O PORITIUA

PaCueTHY JAHNY HHKEPHLIX  ONOP  CICAYET HPURAMATL  PaBAOR
VABOEHHOH BhLICGIC¢ ONOPL.

Pacuernyic AAMHY BeTEit MuHOropureavunix onop (cM. puc.  30)
B MIOCKOCTH, HCPHEHAMKYAAPHOW 0Ld TPYOOLIPRBLAOB, CACAYCT NPRHHMYTL
jaBHOR YABOSHHOH BAICOTE OAGPLI OT K34 3aMUMACHHS BETBH 10 BepXa
onupui. B waapasaenuu ofn 1pylorpoBugod pacdetrnasi 1AMHa BeTDH
MROFOPAIEALHLIX OAOP NPUHAMACTCR B 32BACHMOCTH OT YCAOBHI 3akpen-
aenn ee xouwuon (cM. puc. 31, 6).

5.16. Ilpy aBYXMOPHHPHLIX OTACILHO CTOSILHN OUOPAX (PUKIAIKA
OIHOBPEMEHEO HECKOALKHX TpyOOIpOBOALUS AONYCKacTCH [IpH  YCIUBHH,
MTO OXHH H3 TpYOOUPOBOALE MAKCHMAABHOIO AHAMETPA WAPHHPHO
CBSI3hIB3ETCH CO BCeMH . TPAaBepPCaMH NPOMEKYTOUNKX OilOp H AHKCPHOH
OHOPOR TeMiepaTypHoro Gaoxa. Pacyeidpe cXedal JABYXUMIAPHHPHLIX
OHOP APHHAMBIOTCH RO puc. 32

lipu naxaonax onop Al/A = 0.03,(rae Al — cmemeHne Bepxa onopis
UrHOCITCNBHO €€ 138, A — RLICOTa ONOpPH) HeaBXOAUMO MOUOIHHTICALHO
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Puc. 29. Pacuersnle CXeMbl KEACIOGETOHHBIX OROD
g — onopa Gez ceA3EH, H — ONOPA CO CHAIAMM

YUHUTBIBATL TOPH3IOHTAJLHYIO - COCTABAHKIILYIO BEp‘fHKEL-’leUﬁ HAT'PY3KH,
BO3HHKIKOIMYK BCACACTBHEC HAK/JAOHA KOJIOHH OITOP.

5.17. Beanuuns HPEebHbIX  BePTHRAJADLHBIX W TOPH3OHTAABHBIX
HPOrHOOB KOHCTPVKIHE OTACALHO CTOsiMtX OHOP H 3CTAKad YCTANUB/IH-
BAIOTCS  TEXHOJOrHYeCKHMH TpeboBanHsiMyi  H He JOAMHbLI NpeBbliuarh
/oo MPOMCTA ¥ '/,- BBLLIETA KOHCOJA.
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Puc. 30. PacuyerHnie cXeMbl CTaJbHbBX MHOrOAPYCHMX ONOp
a — NpoMex\yTo4YHasg onopa, 6 — aHKepHas onopy

VL Vel M f=48

Puc. 31. 3navense kodpPuuKeHTO8 A4S ONPEAENEHHA PACYETHLIX AANH [ = pl KXOAOHH onop
4@ — B iI.JOCKOCTH, MEPNEHAHKYIAPHOH OCH TpyHONPOBOAOB; 6 — B RAOCKOCTH OCH TpYySORPOBOAOB
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Puc. 32, Pacyernnie cX€MH ABYXIIAPHKRPHMX ONOP
@ — ORHOAPYCHOH: 6 — ABYXLSPYCHOH. | — TpyGonpoBoan € NOABHMHBIM OfHpaHHeM; 2 —
TPyOONpoOBOAL ¢ HENOABHXKHHM 3aKpenachuem, J — onopa

5.18. Ilpeneabnbie penuyntbl pedopMaUnii OCHOBAHHI ONOP yCTaHAB-
JAHBAIOTCH TEXHOJOrHYCCKHMH TPEOOBAHHSIMH M He AO/DKHbI TNPEBLILATH
CJIEAYIOUIAX BeJHYHH: OTHOCHTeNbHAA pasHocTh ocanok — 0,002, kpen ¢yu-
AaMenta — 0,002; makcumanbnas abconoTHas ocaaka — 15 oM.

5.19. Oupefenerue pasMepoB MOAOCUWIB OTAENbHLIX DYHAAMEHTOB A0-
MyCKaeTCsl MNPOH3BOAHTb, NPHHHMAast BeJHYHHY 30Hbi OTPbIBA, PABHYIO
0,33 nonno# naouiagu GyHaaMmenTta.

HauGosbluee gaBiieHHe Ha TPYHT NOA KPaeMm NOAOUIBH HE [JOJKHO
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ApespiliaTh MABACHMC Ha TPYHT NPH ACHCTBHH H3rwbaiouniero MOMeHTa
B oAHom Hanpasaenun 2R, a npu JeHCTBHH H3rHOAWILHX MOMEHTOB
8 ABYX Hanpasiewnsix 15K (rae R — pacueTHOt CORPOTHBACHUE
rpyiTa). Hasi dvHaamenToB ¢ npAMOVIQIbHOH NOIOIWBOW  pasMepnt
OJOIWBE ¢ YYCTOM OTPLIBE  A0UYCKEETCH OUPENCARTL HCXOIH U3 Cie-
AVIOHIUX  YCJHOBHH: [IPH  JIEACTBHH  MOMCHTA B OAHOH IAOCKOCTH  NIPH-
HAMaKT e < 0,28a; npd ACHCTBUHH MOMCHTOB B JIBYX ILIOCKOCTHX pacyer
IPOH3BOAKNT Hd JCHCTBHC MOMEIITAa B KAXIAOV HAHNPUABICHHH, HPHHUMAKOT
. <l 0230 n e, < 0,230 nunboasuice  agienHe Ha TPYHT Op,,  HOA
OACHIBOKR ONPeaeIstiOT HO (popmyie

Omay = ¥N/3b{u — 2¢) T 1 2R, (9)

FAC g ~— AdHMHa DVHAAMEHTY B HAUPABACHHM JCHCTBUA MAKCHMAMLHOIO
MOMCHTA, h — mupuna pyuiavenrta; e = M/ N e, = MJ/N, e, = M, /N —
SKCUCHTPHCHTOTH  HPOIOILHOH  cHabl, N — HOPMATHBHAN BEPTHKAJLHAH
APOACABRAA CHIEY (0 foA0IBe (VYHAAMEHTA, BRIOYAYM COOCTBCHHBIM Bec
QyHaMeHTd U rpvHTa Ma yerviax; M, n M, - ns030iHe MOMCHTBL
B ILTOCKOCTSIX X H Y MO HOJIOWBC PYHAEMCHTA.

5.20. Pacuer oliop ¢ upHMeHeHHWeM KOJOHH, YCTAHOBJIGHHBIX Ha
CUAHUCBAHHDBI® (PYHAAMEHTH 13 ¢Bal-000,04CK M OVPOHAOMBHBIX CBait,
CBAM-KOJOHH HA COBMECTHOC ACHCTBHE BCPTHKAIbHLIX H TFOPHIOHTAIbHBIX
HATDY30K JOM/KEH BRIIOYATL!

a) OnpeneacHHe rAayOHHLL BOTPYXKEHHUH CBail:

G} pacder ¢BaH 10 J1eQopMaUHSM, KOTOPHIN CBOAMTCH K JIPOBEPKE
COBTIOACHIH YCAUBHA

Up < Uy, (10)

PAe  Up — PACHETHAs] BeAMYHMHE FOPH3OHTAJBHONO [€PeMellCHHs Bepxa
KOJOHHDL, 4, — NPeACILHAS  BeIHYBHE  TOPH3OHTAABHOTO [NEPeMCULECHHS
BepXd ONOPLI, YCTAHABJIHBAEGMAN J3ajaHHeM Ha NPOCKTHPOBAHWE H [PH-
Humaemas e 60iee /.5 "PACCTORHAS OT Bepxa KOAOHHLI A0 TOBEPXHOCTH
FPYHTA:

B} pacueT yCeTOHUHBOCTH FPYHTA OCHOBUHUSA, OKPYKAMWILETO CBAIO;

F) OPOBEPKY MIPOYHOCTH H TPEIUHHOCTOHKOCTH CBUH H KOJIOHH.

[lpu npobepke OPOUHOCTH pAaCUCTHYIO AJMHEHY CBAB-KONUHH Caeayer
ONPEAeIATb, PACCMATPHBAA CBUIO, KakK JKeCTKO 3aleMACHHYIO B Ce-
HEHHH, DAaCHOJOMEeHHOM HA pacCTOsHUH OT HOBEPXHOCTH TPYHTA, Ofi-
pegensiemom B coorsercteiu co CHull 2.02.03-85 «Csaklnble ¢ynna-
MEHTBI». PacuerHyo AJIMHY KOJOHH, 34MOHOJHYEHHHIX B OypOHaOHBHLIC
CBAK H CBAN-O00JOUKH, NONVCKALTC NPUHHMATh, pacCMaTpHUBas KOJOHHY,
KdK KUCTKO 3aiiSMIACHHRYIO B \POBHE NTOBEPXHOCTH TPYHTE,

5.21. [avOouUHy UOrPVKEHHA CBAH-KOJIOHH. €BUAH-0007I04eK U OvVpuHa-
OHBHBIX CBAit B TPYNT CACAVET OUPEATIATh H3  YCa0BHH  O0CCHECYEHHS
CONPOTHRJICHHY  Ha BODTHKAIBHYIO CHRKHMAULYID WL pacTRIMBAIOILVIO
Harpyvaki ¢ yuerom rayDwuHbl  IpOMEpP3dHHst, HO HE MeEHee 4.9 M
A8 CBAW-KOAOHH M He MeHee 3,0 M AJdsn OyponaOWBHLIX CBan ¥ CBAH-
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ofoaouex. Pacuer Hecvulel cnocoGHOCTH CB2H Bcex BHAOB HA BePTHKAb-
HYI0 HArpy3Ky [pOH3BOAHTCA B COOTBCTCTBHH C TPEOHOBAHNAMH
CHull 2.02.03-85.

5.22. Pacuer CBau-KOJIOHH H KOJAOHH, 3aMOHOJIHYEHHBIX B CBAIO
Mo 1ePopMalHsIM OCHOBAHHA, BKIIOYAKIANR B ceOH ONpelebHue nepemMe-
ILCHHA CBJH HA YPOBHE MNOBEPXHOCTH TPYHTZ H NEPEMELLCHHA BepXxa
KOAOHHDI OT COBMECTHOTO A€HCTBHR BEPTHKAJABLHLIX M  TOPH3OHTAJNbHBIX
HAarpy3oK, a TakXe pacuerbl O  YCTOHAHBOCTH T'PYHTA OCHOBAaHHA,
OKPVKAKUEro cBa, ¥ onpejeacHde BCIHUHH HIrubAI0WHX MOMEHTOR,
NONEePeUHbIX H HPOJOABHBIX CHA, ACHCTBVIOU{HX B PA3JIHYHBLIX CCUSHHAX
CBiH, JONYCKAETCA INMPOH3BOAHTH, paACCMATPHBAs TPYHT KaK YHpPVryio JIH-
HeHHo redopmupyemyio cpeay (npua. 2).

[Tpumeuanune Pacyer ycToHIHBOCTH TPVHTA OCHOBAHHHA, OKPY-
KAWIMEFO CBa, HE Tpebyerca Aasl CBAll pa3MepoOM [MONEPedIOro CeUCHHS
d < 0.6 M, Orpy>XEHHBIX B FPVHT HA ravOuny 6ogee 10d, 3a nermouenueM

CIY4aeB NOTPYXCHHSl CBEH B WA ILTH FJIHHHUCTHIE TPYHTH TEKVYE,1aCTHYHOH

H TEKVUEH KOHCHCTEHHMH (3A0Ch d — HAPYKHLIK JHAMETD KDPYFrioro HJIH
CTOPOHA KBAAPATHOrO WIH O00JbUIAS CTOPOHA BPSAMOYIOJAbHOrO CeleHHA
CBaH).

9.23. Pacyer npodyHOCTH H  TPEIMHHOCTOHKOCTH  KEJC306CTOHHbIX
CBA-KOJMOPH UGPOH3BOJUTCH HA KOCNE BHCUCHTPCHHOE CAKATHE WIH Pacta-
xwenue, Tlpn stow npejebHasi HIHPHHA PACKPHITHS TPEULHH APHHHMAETCH
AA8 HAA3eMIIOH 4J4CTH CRAV-KOTOHHBE — 0.3 MM, Aaa UOA3CMHOH 4acTw —
(3,2 Mu.

5.24. CTaTHUCCKHHR pacyeT PAMHO-CBAHHBIX ONOP AONYCKACTCS I[PpOH3-
BOJIMTH Pa3acabHO B ABVX IJIOCKOCTSAX: B IWIOCKOCTH OCH  Tpaccehl
H  [AJOCKOCTH, NePRERIMKYIsIpHOK 93TOH  ocu. llpun a3atom onpeaedeHue
YCHJAMNR  JAOBVCKACTCHA NPOM3BOAMTL HA  OCHOBAHHH  YTIPpyroi pabothi
KOHCTPVKIUHH 0 HCACHOPMHPOBAHHOH CXeme,

5.25. Pacuer onop ¢ KXPecTOBbLIMH CBHA3siMit  NPOH3IBOAUTCS B CO-
OTBETCTBHH € PACUCTHOH cxemofi puc. 33 B CacAywiueH pocaesosa-
TeJLHOCTH;

a) onpeneasiorca  HirubHawiuue MoMeHTeh Mg u Mg B ceuenusix

CONpsiKenHst CBA3SH ¢ KOIOHHOH No QopMy.Tas:

Mp == Hhy /2 (11)
MC:MH —}—(H/fz*— S) fto; (IQ)
S = pr/Q -} MBl}p_f (i + h9), (]3}

rae ¢; 1 g2 — Kod3pPuiuenTs, ApuHiMaemble o T1add. 6 B 3aBHCHMOCTH
of Ry = h\/(hy 4+ h2):

6) onpeaenaeTca H3rubawouldis MoMOHT Mo B YPOBHE TOBEPXHOCTH
FPYHTA

Mo =M + Hh\/2; (14)

B) ONPEACIMOTCH FOPH3OHTAJbHBIE OCPEeMEHIEHHsT Uy H YFOJ 10BOpOTA

o CBAH-KOJIQHHBI KdK OAHHOYHOH cBaHl 6e3 CBA3€H B YPOBHE MOBCPXHOCTH
FPVHTE OT AEACTBHH TOPH3OHTanbHOH HArpvski H/2 W Harubawoniero
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Puc. 33. PacuerdHas cxema ONopw ¢ APHMEHECHHEM CBAH-KOJAOHH

¢ - ¢XeMa ornopei, 6 — pacueTHas cCXema Onopul. 8 —— PACYETHAH CXeMa (Ball APH DACYELTE
Ha TOPH3OHTATBHYIO HATPY3K)

MOMeHTa Mo, IPANOKEHHBIX B YPOBHE IIOBEPXHOCTH IPyHTa (cM. pHc. 33, 8)
no npua. 2;
r} onpeaensteTcd ropH3OHTAJbHOE flepeMellieHHe BepXa OMophl

uag == uy/ (1 — Nh3/2nEWl), (15)
uy = uo + Hh3/6Es] + polha + hs3), (16)
rae 1 — KO3PPHUUHEHT, NPHHHAMACMLIK B  34BHCHMOCTH OT 3HAUYEHUH

ke = ho/(h2 + h3); E» — nauaapublii moayab ynpyrocti 6etoHa, KH/mZ,
| — MOMEHT HHepLHH CeYEeHHS CBAU-KOJOHHMLI, M,

A) onpeneasieTcs pacyeTrHbld uHarubaomui MmoMent M, W nonepeunas
cuna ., ReHCTBYOUIHe Ha rayOWHe 2z B ceudedusix csaun (npua. 2);
e) onpeaensieTcsl yCHJAHE B packocax S,:

S, == S/cos a, (17}

rie o — Yrol HaKJOHA PacKoca K FOPH3OHTAJIH.

5.26. Pacuer onop ¢ npuMeHeHHeM CBauMHOro poOCTBEpPKA MPO-
M3BOAMTCA CHAuyajla MAJs BEPXHEH 4acCTH Oflopb Bbill€ POCTBEPKA Kak
paMbl ¢ 3akKkpervieHHbIMH B YpOBHe BepxHeH TIOBEPXHOCTH PpOCTBEpKA
CTOMKAMH, 3aTreM AJs HUXHEH 4YacTH Olopbl KaK CBAWHOTO pOCTBEpKA.

PocTBepK cleayeT CYHTATh MXECTKHUM, KOrja OTHOUIeHHe HauboJbiieH
CTOPOHbl TJIHTHI POCTBEpKa a K ee Ttoaiuuue £, a/t << 4. Ilpu 3tom pacuer
XKECTKOrO POCTBEPKA CBOAHMTCH K ONPEAEJEHHIO BEJUUYHH NepeMelieHHs
H yrjia ero moBOPOTa, YTO [O3BOJSICT ONPeAesisiTb YCH/IHA, NEHCTBYIOLIHE
B roJioBax CBaM, KaK pacueT OAHHOYHbLIX CBAH.

Bce Harpyskd, [AeACTBYIOIUIHE HAa pOCTBEPK B pacCMATPHBaeMOH
NJOCKOCTH, CJeiyeT fAPHBECTH K TpeM CHJAOBLIM aKTopaM, JPHIOKEH-
HbiM K ULEeHTPY TsXKeCTH noxouwBbl pocTBepka (Touka O Ha puHc. 34):
FOPpH3OHTANAbHON CHJe Fp, BePTHKAALHOH cHjae F, H momenty M.,
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R U
0 | 1,38 2,25
0,1 1,01 1 ,53 0,6 1,68 2,78
0,2 1,05 |.61 0,7 2,02 3,54
0,3 1,12 1,74 0,8 2,80 2,19
0,4 1,22 1,94 0,9 2,34 10,18

Tabaumua 6

Tabawuwna 7

o o T [oa Tos v o [ o [on [oo |

" 24712831 3.4 | 4,1 6,26 | 7,99 |10,39113,08117,24]110,19

5.27. Pacuer paMHO-CBAHHBIX ONOp ¢ [PUMEHEHHEM  XXeCTKOro
pPOCTBEPKA NPOU3BOAAT B CJACAYIOICH TOC/JeA0BATEIbHOCTH:

a) onpegensmiorcsi nNo npua. 2 KospduuHeuTol pedopMauuu a. H nepe-
MeuteHust Opyy, Ogy = Oy H Oy AN OOAHHOUHOH CBay;

6) BHIUHCHARIOTCH XAPAKTEPHCTHKK KECTKOCTH

Q1 =EbA/£N: (18)

re A — maotlagb MNONEePeuHoro CeueHHss c©BaH; M°;, [Ey — HauaabHbiH

MOAYAb YNPYroCTH 6erona KH/M°; Bennunna Iy IIPHHUMARTCH JUIA  3a-
6uBHBIX cBait [y = lo = OOOTE,&A/FH', A1 OypoHaOWUBHBIX CBad M CBai-
obosiouek Iy = lp + [ + EzA/CoAo,

rae lo v I, M naguel cBad (CM. pHC. 34) Fq — Hecymas ¢nocobHOCTh
CBaH MO IPYHTY Ha JeHCTBHE BEpTHKaJIbHOH Harpy3ky, KH; A¢ — naowaab
NONEePeyHOro CeueHHs MOAOWBL CBaH, m”; Co — macbcpuuﬂem MOCTEeAH TMOA
nopouiBoii csan, kH/m’, npunumaercs paBHblM

Co = 5Kf/du, HO He MeHee (p = 50K/d0,

4
rae K — Ko3@PHUHEHT [PONOPLUHOHANbHOCTH aaa cBa, kH/M", onpepe-
AfleMbli mno npua. 2; do— AHAMETP [MONepeyHoro Ce4YCHHs MOAOUBDI

CBAaM, M;
O O3 o O1
; s e v 4 — ¥

500 — 627 0T 8.8, — 82 8:80 — 82

rjae 8 = B3/3Esl + l68pmm + 2lbum + Snn;
8o = lo/Es] + dpmm;
83 = l§/2E0] + Sy + lodmm:

B) BLIUHCJIAIOTCH TOPH3OHTANbLHOE [MepeMellleHHe poOCTBepKa a, M,
BePTHKaJbHOE M[epeMelleHHe LeHTpa TsXKeCTH pPOCTBEPKa w, M, H Yroda
NoBopoTa pocTBepka {, pad, M[PH CHMMETPHUYHOH pACUCTHOH CXeMme

no ¢gopmynam:

Q2 = (19)

u=A (f'th - rtﬂMI);
W = Fy/fww; = A (ruqu "'_ ru;F.&), (20)

rae A== 1/(ruaru — 13);
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Puc. 34. PacueTnan cxema cBa¥HOIO POCTREPKA

f'uu:QE'ﬂ1 Fg, = "'"Qin;
il

2 .
Fow = 01N, Fu== 010y’ + psn:
£

n — KOJINUECTBO CBAll B POCTBEPKE, A, — KOAMUECCTBO CBAil B PSAV, KOTOPHIH
Ba [JIOCKYI0 PpacueTHyW CXeMy poOCTBEPKa #OPOCKTUPYCTCA KaK  GAHa
(-4 CBaf. Y — KOOpAuHaTta CBay i-10 pPaga, M; 7, — KOAHULCTBO PAAOH
coall B Hanpasiewuu apeucrsua Frp o u M. Oupenensiiorcd  vouiue,
NPUIOKEHHBE K rO10BaM CBdH:

NI == Ql (&’ + y:f)*r
H = gou — @nf; (21)
M — ~ {33l + @-ﬂ.r

rae N, H, M -— coorpercrsenno npoaoabHas conna kH, nonepcunasn
cuaa (kH) v wsrubGawwui momenr «kH - M, pcficrByonive B (-TOH
CBaeC B MECTE 3ak€IKH I0JA0B CBaW B NAHTC pocTBepka. [l nanpetiHbiv
no npua. 2 Ny, H., M BuludcasiioTcsi: aaBieyde Ha TPYHT MO KOHTAKTY
¢ OOKOBOH NOBEPXHOCTHLIO CBAH, H3THOAOUIMHA MOMEHT, NMPOJIOAbLHAY H 110-
mepeyHasd CHAbl a8 JiDOro CeyeHus CRau:

) onpefeasercsd TOPH3OHTAThHOE NOepPeMellleHue [ BepXa paMHO-
CBARHOH onopLl no dgopmyJe

up == u; + u <+ il;, (22)
Fra¢ u; — TOPHU3OHTANBHOE (IepeMeileHIie BEPXHEH YacTH ONoph, HaxoadA-
HICHCA BBILUE POCTBEPKAE U ONPEALIAOMOC TaK K€, Kak A1IR pash

C 34UIeMJCHHBIMH B POCTBEPK CTOHKaAMM; [, — pacciosiHHe OT BepXd
Onophl 10 BEpXa poOCTBCPKA

18



ITPHJIO)XEHHE [

ANPHUMEPLI PACYETA OTAEJDLHO CTOAIHUX ONIOP
H 3CTAKAL

Mpumep 1. PaccyuTarh OTAEGIBHO CTOALLYIO [POMEKYTOUHYIO XKene3o-
GeroHnylo onopy (puc. 1, onopa Ne 1) mo TexHoaorudeckne Ttpybonpo-
BOJb. XapakTepHcTuka TpyfonpoBoaos npHBeaeHa B taba. 1. [loaBuxhbie

ONOpHble YacTH TpyOoNpoBOAOB — CTajJbHble, CKOAb3sillero THna. Bec
cHeroBoro noxposa po = 1000 ITa. Hopmarusnan BerpoBas Harpyska ¢" =

= 230 [la.
Ko3ppuuHeHT HANEKHOCTH NO HA3HAUYCHHIO YV, = 1*.

PELIEHMWE
HAT'PY3KH

HopmarusHas cHeropas Harpyska na TPyOGonpoBOAL YUHTHIBAETCSH

TOALKO A" TpyGonpoBonoB ¢ rtemneparypon Huxe -+30°C (rpybonpo-
poabl Ne 2, 3, 4) p" == poc = 1000 - 0,2 = 200 Ila, rae ¢ == 0,2 apuHuUMa-
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o [/ , Puc. 1. K npumepy pacuera otseavuo
% CTORMMX ONOP
o) a — cxemMa TpyGonpoBoaHoRt Tpaccel; 6 —

1200 Gonposoaos, 2 — onopa ¢ HEeNnOABHMHLIM
- onwpannem TpyOooONpoOBOADSB

— packaanka TpyfonpoBoacB Ha oOnope,
{ — onopa ¢ NOABHXXHLIM ONHPaA¥MEM TPpY-
1200

* 3aech W nanee Xo3PPHIUHEHT Yy, YYHTHBACTCH NOPH pacqHeTe CeYeHHH KOHCTPYKuu#
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Tab6awuga |

HopmaTrauas warpy3xa
OT « 0GCTREHHOr ReCa,

[IpxBnas- KH/m
Ne H H -
TRyOO- Tpa?nﬁh:;:;{::ﬂzl? i&yﬁm Hax ngi? ; BOANW ApH
nipo- TeMOepaTypa AHAMETD TpvOO-
BORA npoAykTd, “C TPy, MM rpi{;:'u. npopoaa | npo- :H"Lfe‘liz;!
¢ H30- | NyKTA ’ 4T bt -
JHIHECH TAHWK
| [Mpoaykronposoa 70 159 2160 0.4 0,081 0,i8
2 [Iponykrouposos — 18 529 1570 2,2 0,05 | 2,08
3 | Ilpoaykronposos — 37 529 700 2,2 1005} 208
4 ilponykronpoBon — 50 029 — 170 2,2 0.05 | 2,08
5 | Hopawwua tpybonposon | 273 | —820 | 1 0,05 | 0,55
BOAAHOH TeNJOBOH cCe- * |
T 150
6 | O6patunii TpySomposox | 273 | —1390{ | 055 | 0,55
BOASAAHOH TENJAOBOH ce-
™M 70
7 | llpoapykronposoay 63 219 | —1930( 08 0,32 | 0,35

erca aast tpybonposogos npu aunamerpe Tpybonposona d < 600 wmwm.
PacueTHas CHeroBas Harpyaka Ha | M AJHHBL TpasepChl pr ==
=piy;l=1-02-14-12=34 kH/m, rae L — war onop.

BhicoTa BeTPOBOH HOJOCH, YUHTLIBAEMan B pacueTe, IPHHHMAeTCH paB-
HOH auxaMmeTpy Haudboabmero TpybonpoBoaa d == 0,53 m. Pacuernas cocpe-
AOTOUEHHAas BETPOBAR HArpy3ka OT TPyOONpPOBOJAOB HA ONHY KOJOHHY ONOPHI
p,=qg"vedlL - 0L5=023-14-0563-12-0,5=1 kH, rie y=14 — ko-
3(PpPHILHEHT HaAeXKHOCTH 10 Harpyske, 0,0 — Ko3p@PHLUHEeHT pacnpeaesieHns
Harpy3KkH MeXAy KOJOHHaMH OMOpbl.

BeprukanbHan pacueTrHas Harpy3ka OT CcoOcTBeRHOro Beca Tpybo-
MPOBOJAOB ¢ MNPOAYKTOM Ha OHOPHYIO uacTth Tpybonposopa: P, == (0,4 +
+ 0,08) 1,1 - 12=6 kH; Po== P3=Py= (2,2 4+ 0,00) 1,1 - 12=30 kH;
Po=P,=(14055)1,1-12=20 «kH; P.=(08+032)1,1 - 12==
— |5 kH, rae 1,1 — koshpPpunuenr HaneXXHOCTH NO HArpyske.

BeptHKaabHaa pacueTHas HAlPy3Ka HA ONOPHYIO YACTL TPYGONPOBOAOR
npy ruapasivyeckoM Henbitanuu: Pi= (0,4 - 1,1 + 0,18) 12 =7,4 «kH;
Py=P3==Py=(2,2-11+ 208)12=54 «H; P.=(08- 1,1 +
+ 0,30) 12 = 14,8 kH.

[opusouTanbHasi PacyeTHan HArPy3Ka Ha OIOPHVYID 4acTbh OT CHJ

TpeHus TpybonpoBoaoB nNpH KOIPPHUHEHTE TPEHHA B CKOJIb3ALIHX
ONOPHBLIX 4acTHAX «CTaJjb 10 craaus, pasiom 03: P, =6 - 0,3 =2 «H;
P,=Py, =P,,=30-03=9 kH; P, =P, =121-03== KH;
Py, =15 - 0,3 = 5 kH.

IlpunnMaeM TpaBepCy THNOBOH KOHCTPYKUHH ceuenHem 250 X 500 mm,
AanHod 4,2 M u Becom 13 kH.

PacyerHass Harpyska oOT COGCTBEHHOro Beca TpaBepch g =
= 13- 1,1/42= 3,4 kH/m.
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Puc. 2. K pacuery TpaBRepchi HA BEPTHKAALHLE HATPY3IKNM
G, 0, 8 — CXeMbl BEPTHKANbBHGA HArPY3KH, ¢ — 3MIOpa HIrHDAWIUX MOMEHTOB

Pacuer Tpasepcn

PacyetrHan cxema H CX€M3 NDHIOKEHHS pPAaCUCTHbIX BEPTUKANbHLIX
Harpy3oK NOKasaHbl Ha puc. 2, a.

Cxemy 3arpysieHus oAHUM TPYGONPOBOAOM BO BpeMsA TFHADPABAWUECKHX
HCIIBITAHHH HE YUMTbiBaeéM, TAaK Kak B JaHHOM <cJjyyae 3T0 NPHBOAMT
K MEHbLIHM YCHJHSAM B KOHCTPYKUHH.

Onpeaessiem H3runfanouide MOMEHTH OT BEPTUKAALHOA HArpy3kK IS
ABYX CXeM 3arpyXeHusi: MNpoJeTa W KOHCOJIeH. 3arpyKeHue nposiera
Tpaeepcul (puc. 2, 6). Onopunte peakuuu: Rq = (21 - 2,02 4+ 30 - 1,37
+30-05+4+34-33-1650—34-09-045+43,4-1,64-082)/24 =
=50 xH; Rg=(21-038+4+30-103+30-19-+34-164-158+
+34-33-165—3,4-09-0,45)/2,4 =51 kH.

Harubawoiuni MOMEHT B MeCTe ONHpaHHa Tpybonposoga Ne 4
(cxema Ha puc. 2,6) M=50-103 — 21 .065—3,4.1,93%/2 — 34X
X 0,27°/2 == 31,5 kH - m.

H3rnbaioiiiiii MOMEHT B MECT€ ONOPhl OT BePTHKAJbHOH Harpy3KH
Ha npaBoil KonconH (pHc. 2,8) M= —3,4-0,64°/2 — 3,4 . 0,9%/2 —
—6-08—-30-037= 18 kH - m.

OnopHuie peakiitiy npu 3arpy’kKeHHR NO cxeme pHC. 2, a: — Ry - 2,4 +
+ 15-3,13+ 21 - 259+ 212024 30- 1,37+ 30-0,5— 30 - 0,37 —
—~6-084+3-4-33-165—34-09-045+ 3,4 164082 — 34X
X064-032=0, R4=8, kH; —Rp-24+21-.-038+4 30-1,03+
+30-19+30-2774+6-32+34-228.206+34-33-165 —

ol
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—34-09-045—15-073 — 21 -0,19=0, Rp=90 kH.

MakcumanbHan nonepevynasi cuna Q =90 —3,4 - 0,9 — 3,4 - 0,64 —
— b — 30 = 49 kH.

OnpenensieM yCHJAHSI OT paCUeTHbiX FOPH3OHTAJbHBIX TEXHOJMOTHYECKHX
HarpysoK NPH pasiiHuyHbIX CXeMaX 3arpyKeHun,

dan cxembl 3arpyxeHus no puc. 3, a.

Onopnas peakuus Ry =(9-0,5-+ 9. 1,37)/2,4 = 7 kH.

MakcumanbHbll nposieTHbIA H3ruGaouind mMomedr M, =7 . 1,03 =
= 7,2 KH - ™.

MaxkcamanbrHas nonepeusnas cunia ¢, = Rg = 7 kH.

Jasi cxeMbl 3arpyXeHHsi no puc. 3, 0.

Makcumanbbid  uarnbapomud  momeHT Ha onope M, = 0,37 +
4 2. 08=49 kH - M

Onopnas peaknus Rg=1(9 - 2,77 + 2 - 3,2)/2,4 = 13 kH.

Makcumannuas nonepeunas cuaa Q.= 9 4 2= 11 xH.

dns cxeMbl 3arpyxeiuss no puc. 3,8 —Rp+-24+00-5- 3,13 +
+05-6:-259+4+05-6-2024+05-9-1374+05-9-056—-05 X
X9:.037 —05-2.08=0, Ra= 11,5 kH.

Makcumasibhbid Harubawow i MoMedt 8 uponere M, =115 - 1,03 —
—05-5-176—-05-6-122—-00-6-065=1,8kH - m.

Makcamanbuan nonepeutians cuaa Qy= 11,0 — 1 — 45 =6 KkH.

MakcuMasbHblii KPYTHALLHH MOMEHT (CXxeMa 3arpyXeHus, puc. 3, 6)
npu BoicoTe ceuyenus Tpasepcht 000 MM T=09(2+ 9)/2=28 kH - M.

Ha nefictBHe MakcuMaabHbIX H3rubawinx momentos M = 31,5 kH - m
H M,=72 KH-M npoOH3BOAMTCS pacyer npoaonbHOH apmarypol 4
auamerpom 12 Alll Ha koco#t H3ruo.

Ha coBMmecTHOe fgeHCTBHE MAKCHMAJbHBIX MONEPEYHBIX CHJA Ha onope
Q==49 kH v Q = 11 kH npousBoautcyd pacuer Tpasepchl M0 HAKJOHHOMY
CeYeHHI0 C MpOBepKo# Ha neidcTBue kpyrauiero momeHta T =28 kH - M
H nonepeyHoli cuabl Q =49 kH. Ha neiictBue H3rubaiourero MomMeHTa
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Piac. 4. K pacuery Tpasepcwd
@ — apMHpPOBaKHe TPaBepcCh, 6 — KpenjeHue TPABEDCH K KONOHHE

OT BepTHKaJbHbIX Harpy3ok M = 31,5/1,1 = 28,6 kH - M (kos¢pduuuenr
HaAeXHOCTH 1O Harpyske <vy;==1,1) npoussBoautcst pacuer Tpasepchl
nNo AepOpMAUHAM M PAaCKpLITHIO TpelUHH. ApMHpOpaHue TpaBepch
TOKA3aH0 Ha pHC. 4, a.

Pacuer kKpenaeiusn TpaBepchl K KOAOHHE

HBYCTODOHHHA CBapHOH YrJOBOH LIOB KpemJeHHst TPaBepCchl K KO-
JOHHE OAOpPbl PAaCCYHTHIBAETCH Ha COBMECTHOC JeHCTBHE H3rHGamwliero
MOMeHTa M = 13 - 0,0 ==6,5 kH + M W ropusonranbubix cunr P,==1 kH

W N=Rpg=13 kH (puc. 4,6) nHa cpe3 no Meramay WBa H MeTally
rpasaubl ClllaBAeHHS.

Pacuyer KOaoHHB OnopH
PacyerHas c¢xeMa KOJOHHbI MOKd34Ha Ha pHC. d,a. KoaoHHa
ceueHuem 400400 mm BbhiMosHeHa K3 OetodHa Kiaacca Blb. HauanbHbI
MOAYJAb ynpyroctd Oetona E, == 25500 Mila. MomeHT uHepUHH CeUEHHSH
OTHOCHTENBHO ocn y 1 = (40 - 40%)/12 = 213 300 cm*. Bucora KoaOHHBI
[=5b0) cm. JKecrkocTh onupbl Ha H3rHG6 B  HANPABJASHHH OCH X
(FOPH3OHTAJNbHAA CHJIA, HPHJIOKEHHAA K BEPXY KOJOHHBI H Bbi3biBaWILAA
ero cMeienme Ha 1 cm). B=2 . 3Ex//I° =2 . 3 - 2550 - 213 300/550° =
= 20 < 600 kH/cM, T. e. pacuer ropusOHTAALHOH CHABI OT TEXHOJOCM-
4ECKOH HarpyskH TpyGoMpoBOAOB CjielyeT MNPOH3BOAWTb C Y4YeTOM KO3(-
duuHenToB HeoAHOBpeMeHHOCTH v 1o taba. 4. [lo ta6n. 4 upu wectH
Tpybonposogax (rpybonpoBoanl Tensogod cerH Ne 5, 6 YyydHTLIBAOTCH

Kak oguH tpyGonposon) koapguuHent y = 0,2,

PacueTHas ropy3oHTa/ibHas AJUTENbHO AEHCTBYIOLLASl Harpyska, nepe-
papollasics ¢ TpaBepcbl Ha HauboJsiee HArpyXeHHYI0 KOJIOHHY, P, =

=n2P.=0224+9+94+9+ 64 5)=9,2 xkH.

Pacuyernas KpaTKOBpemMeHHO AeilCTByioulas (BETPOBdS) TOPH3IOHTANL-
Hasi Harpyska Py,=1 kH. Pacuernasi BeprHKaJbHaf JJNHTEJbHO ACH-
CTBYIOULEA Harpyska (npH MNOACYeTe CHeroBas Harpy3ka P BBHAY
MaJjJOCTH YUYTE€HA KaK AJHMTEIbHO JI€HCTBYIOLLAA)

P = Rg =90 kH.
53



OCb TPACCH
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Puc. 5. K pacuetry KOAOHHK ONOPL

Makcumanptbit M3rubaouiMii MOMEHT OT AJHTEeNbHO JAeHCTBYIOLLEH
PaCYeTHOH HAarpy3kd 1Mo OCH X B MECTE 3aA€AKH KOJOHHH B (PYHAAMEHT
M, =92.55=>51 kH + m.

Maxkcumanbhbiii M3rubawinuit MOMEHT OT KPaTKOBPEMEHHOH HATPY3KH
B MecTe 3ajesku KoyioHeb M, = 1 (5,5 4+ 0,5) = 6 kH - m.

Pacuernasi nponosbuasi cuaa ¢ yuyeToM COOCTBEHHOTO Beca KOJIOHHB
B MecTe ¢¢ 3aaedky N =904 1,1 -04-04-55--25= 114 xkH.

Pacueruble nmonepeunnie cuanl @, = P, =92 kH; Q,= P,=1 kH.

PacueThole AJKUHbL KOJNOHHLI OTHOCHTENLHO OCeH x H Yy [y, = loy ==
=2 =2.50=11 m.

ApMmupoBaHue KOJMOHHBI TOKazaHo Ha pHc. 5,6. o pencrBylouinm
ycuaunam M, =5 kH -m, M,=D5l kH-m u N=114 kH Ha kocoe
BHEUEHTPEHHOE CXKATHE MNPOU3BOJAHMTCH [1POBEPKA HecyuleH CnoCOOHOCTH
KOJIOHHbI.

Pacuer dpyupamenra

Pacueruble Harpy3kd Ha ypoBHe NMOAKOJOHHHKA dyHaameHta (puc. 6)
M;=0D0lkH - -m, Qr=92kH; M,=6kH - M; Q,=1kH; N= 114 kH.

PacueTHble Harpy3ku B YpPOBHEe HH3a TNOAOWBM (YyHAAMEHTA:
M;=314+92:2=694 kH-m; My=641.2=8 kH-m; N=
= 114 4 60 =174 «xH, rae 60 «H — Bec oynaamenrTa ¢ FrPYHTOM
Ha €ero ofbpesax.

Pacyer ocHosauua noa ¢QyHAAMEHTOM NPOU3BOAUTCHA npH KO3 du-
lLHEHTe HAACXKHOCTH NO Harpyske y;=1 # kKodpdUuHeHTe HAALKHOCTH
MO Ha3HAYEHHI Y, = |. Harpy3ku B ypoBHe HHM3a nOZOLIBH (PYHAAMEHTA

r=694/1,1 - 1 =63 kH-m; M;=8/1,1 -1=7 kH-m; N'=
= ]74/1,]1 - 1 == 158 kH.
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Puc. 6. K pacuery pyupamenta

[Npuunmaem pasmepbt nogowBnl ¢ysnamenta b X a= 1,5 X 2,1 m.
Maomans noaowsst F=1,5.21=3,15 m%.

Pacuernoe conpoTuBaenue rpyHra ocHopalus R = (0,2 MIla.

MowMenTbl CONPOTHBJIEHHA /18 KpaHHero BOJIOKHA OTHOCHTEJNbHO OCEH
x u y W,=15-21*6=1,1 w;, W,=21-15/6=08 "

Hanpskeuns mo nogowse ¢yHnaamedta ¢" = 158/3,15 = 50 kH/M? <
< R =200 xH/m* of., = 158/3,15 4+ 63/1,1 4+ 7/0,8= 116 kH/m?* <
<< 1,5R = 1,5 - 200 = 300 xH/m"; opnin = 158/3,i5 — 63/1,1 — 7/0,8 =
= —16 kH/mM? << 0, T. e. pacuer HanpsiKenui no nogowne GpyHlaMeHTa
CJeAYeT NPOH3BOAUTL C YUE€TOM OTPHIBA NOAOHIBYI.

IKcueHTPHCHTETH ¢, = M7 /N" = 63/158 = 0,4 <C 0,23a = 0,23 - 2,1 ==
= 0,48 M; e,=M;/N"=7/158=0,04 < 0,23b = 0,23 - 1,6 =0,34 M.
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Tabauna 2

- —— il S——

Ne rpy6Gonposoaa | 2 3 4 o o 7

—

T —

HopmartusHasn  ropuzod- | 05 | 4.5 6 7,1 4 3,5 1
TAAbHAA HArpyska oOT yn-
PYFHX pPeakuHi KOMIIEHCa-
10pOB H BHYTPEHHEr0 /13B-
Jenua*, kH I

* Tlpn Tl-o6pa3Hbix KOMHOEHCATOpAaxX HArpy3ka oOT BHYTPEHHEro
AaBAeHus OYHET paBHa HyJM IO,

Hauboabuiee napienve Ha rpydt nofg nogowiBo#l o = 4N"/3b(a —
2emdx)~_4 158/3 - 1,0(2,1 —2-0,4) =108 < |,2R = 12200 =
240 kH/M®, T. e. npuusATHIE pa3mephl NOAOWIBL (PYHAAMEHTA ABASAIOTCH
JOCTATOYHBIMH.
Haun6oabulee nasyienne Ha FPYHT N0/ HOAOCILBOH OT PACUETHBIX HATPY30K

¢==0" {,15=108 - |,15=124 «H/m’, o1=0— 0a,/0,8a == 124 —
— 124 - 0,6/1,68 = 80 xH/m°.

Hsrﬂﬁdlﬂmue MOMEHTH Ha BCIO IIHPHHY HOHGUJBI:J q:»yu,uamema RIS
CeYEeHHH H 2 OT pacuyeTHOH HarpysxH = (0 + 01) aih/4 =

-.--(124—!—87)062 1,5/4 =27 kH - M; Ma= 0 - osab-‘i-'/4 124 - 0.8 X
X 1.68 - 0,3°/4 =4 xH - m.

Haruﬁammﬂe MOMEHTbl H IIPOJAOJBHBIE CHJABLI OT DACYETHOH HATPY3KH
ana ceyeHudd 3 u 4 Ma, =081 492 [,7=67 kH - M, M3, =6+
+1:.1,7=8 kH-m;, N3=114+1,7-09-00.24.11=150 kH;
My, =51 +92- - 1,L6=061 «kH - wm; Myy =6+ 1-100=7 xH - m;
Ni= 1144+ 1006-09-09-.24.1,1 = 136 kH.

Ha jedicrBHe #H3rubawuiix MomeHroB My =27 kH-mM u My;=
=4 KH . M npou3BoAHTCH pacueT NPONOJILHOW apMaTypbl B CCUECHHAX
I u 2 ¢pynunamendra. Ha nedcrsue MaKCHManbHOrO MOMEHTa B YDOBHE
nopaowsb pyHapamenta M, = 69,4 xH - m u npoposbron cuast N3 = 150 xH
NPOH3BOAMTCH IPOBEPKA HHXHEH cryneHd (MHYHAHIMEHTa HA TNMPOA2BJHUBAE-
HUE NOAKOJOHHHKOM.

Ha neicrue Ms, ===67 kH - M; M3, =8 kH - M, N3=150 kH - ™
W My, =61 xH-Mm; My, =7 kH.- M, Ny= 136 KxH npouspoanrcs
pacyer ceyeHHH 3 M 4 [NOAKOJNOHHHKOB Ha KOCOe BHEIleHTPEeHHOoe
cxarue. Pacyer nopepedHol apMatyphl CTaKaHa NPOU3BOJUTCH NO HAKIOH-
HOMY ced4eHHi0 Ha aedcTBue ycuauih M, =5l kH - m; Q.==92 kH - M;
N =114 kH.

Npumep 2. OnpeaciHTb pacyeTHbie Harpy3kH Ha KOHCTPYKLHH
AHKEPHOH [POMEXYTOUHOUH OTAENLHO CTOSIUEH KeNe306eTOHHOH Oofophl
{prc. 1, onopa Ne 2) noa TexHoAordueckue TpyHONpoOBoAbl. XapaKTEePHCTHKA
Tpy6ONnpoBo0B npusefeHa B 1aba. 1 u 2. OnopHble 4acTd Tpy6GONpoBOAOE —
HenoABuxHbie, OcCTanbibie HCXOJHbiE JAaHHbIE YKa3awn B npumepe L.
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Puc. 7. K pacyery Tpasepcu
ARKEPHOR OfnOpH

PEHIEHHE

Tak kax war onop NPHHAT NOCTOAHHLIM H3 pacyeTa NPOMEeXYTOUHOH
onopbl (cM. npumep |}, pacuernast cHerosas Harpyska p.== 34 xH/m.
PacuerHana cocpeaoroueHHass BeTpoBasi Harpyska oOT TpyOONpoBOAOB H4
oany kKoaonny P,=1 kH. BepTukaabnass pacuernass Harpyska oOT
cofcTBeHHOoro Beca Ttpybonposogos ¢ npoaykrom: Py =6 kH; P =
= P3 = Py=30 kH; P, = P;= 21 «kH; P, = 15 xH.

lNopusonTanbHas pacyeTHass Halpy3Ka OT CHJ TPeHus TpylGorpoBOIOB,
PACMONOXKEHHBIX Ha OAHOH NPOMEeXyTO4HOH onope: Py =2 «H;
Po=Pum=Pu=9 KH; Pi,= Py =6 KH;, P,; =05 kKH. Pacuernas
HAarpy3ka or cobCcTBeHHOro seca rpasepcnl g =—3,4 kH/m.

Pacdetruass cxema TpapBepchi M CXe€Mbl 3arPy>XE€HHA AJA BbIUHCAEHHS
YCUJIHH OT BEPTHKAJbHbLIX HArPY30K NOKa3aHbl Ha PHUC. 2.

Makcumanbuan onopnas peakuuus Ry = 90 kH.

Pacyeryble rOpH30HTAAbHbBIE HArPY3KH OT YINPYrHX peakiHi KoMmIeHca-
TOPOB H BHYTPEHHero aaBjieHUa B TpyOonpoBogax (cMm. Tabsa. Y) npu

KoapdHLHENTe HAZeKHOCTH no Harpy3Kke y; = 1,1: Py, = 1,1 - 0,5 = 0,6 kH;
Py =11-45=49 kH; Pu,= 1,1 -6=66 kH; Pu,=11-71=
— 7,8 KH; Pkfﬁ —_ 1,1 . 4 = 4,4 KH; Pktﬁ = 1,1 . 3,5 — 3,8 KH;
Pkf?: 1,1 « | = ],1 kH.

JIns npoMeXXyTouHOH aHKepHOH OMopbl, YCTAHOBJICHHOH B CepejHHe
TeMmepaTyphoro 6J0Ka, HMeeT MeCTO pAaBEHCTBO MNPOTHBOMOJOKHO
HANPaRACHHBIX Harpy3oK, CJAeJ0BATENbHO, TOPH3OHTANbHbBIE TEXHOMOIH-
UECKHE€ Harpy3kH JOJXHbL ObiTb YMHOMKeHbl Ha Ko3pduuuet 0,2,

CxeMbl 3arpyKeHusi Tpasepcol AJ5t BbIMHCJIEHHA YCHJAHMH OT pacueTHbiX
FOPU3OHTANBHLIX TEXHOAOMHUECKUX HArpy3OK nNOKazaubl Ha puc. 7.

PacyeTHble TOPH3OHTAJIbHBIE HATPY3KH OT YNPYIrUX Peakluil KOMNeH-
CATOPOB H BHYTPEHHEro AaBJeHUs B TPyGONPOBOAAX Ha TPaBepCy ONOPbLI
Po=06.02=0,1 kH; Pr,=49-02=1 kH; Pr,=66-0,2=
= 1,3 KH; Pk, == 7,8 - 0,2 == 1,6 KH; Pkﬁ — 4,4 . 0,2 = 0,9 I(H;
Pkﬁ = 3,8 . 0,2 = 0,8 KH; Pk? —_— l,l . 0,2 — 0,2 kH.

PacuerHass rOpH3OHTANbHAS HArpy3Ka OT CHJA TPeHHst TPy6OIpoOBOLOB,
PacnoNOXKEeHHbIX TI0 OAHY CTOPOHY OT AHKEpPHOH Ofophl:

o7



ansn cxemm puc. 7,4 P,=P,=02-03-42-11(22+ 0,05 =
= 6,2 KH;

AIA cXeMmbl puc. 7,6. Py, =02-03-42 - 1,1 (2.2 4+ 0,05) = 6,2 kH;
P,,=02-.-03-42- ll(04+008 1.3 xH;

AAR Cxembl puc. 7,8 Py :02 0,3-42-1,1-05(0,4 4+ 0,08)=
= 0.7 «H: Pe,=P,=P,,=02-03-42.1,1.05(2.2 + 0,00) =

= 3,1 kH; P, = P, *0,2-0,3-42-Ll-0.5(] + 0,55) = 2,1 kH;

P, =102.03"- 42 . 1.1 - 0,5 (0.8 + 0.32) = 1.6 kH.

MakcumanbHas onopuas peakudss OT PacueTHbIX TOPHUIOHTANBHBIX
TEXHOJNOFAUYCCKHX HATrPY30K (cxema pue. 7.6) —Rp-24 40,1 - 3,2 +

+ 1277 +4+13-194+16-1034+09-038—08-019—02.073+
+ 1332462277 =

Rp =119 kH. Or 1cHcToHa VKa3aHIBIX BLINE HArpyv3OoK MNPOH3BO-
AMTCH ONPCALJIEHHC MOMCHTOB H TOREPEMHbBIX CHS 8 Tpapepee. Taxk Kak
ONOPHAA PeakUHA OT TOPH30HTAIBHOH TEXHOJOMHYECKOH HATPV3KH  Me-
HEE  VKA3AHHOH BLIBIE POAKUHBH, BLIUHCIACHHAOH LiAf  [IPOVEKYTOYHOH
onophl {cM. apumep 1) 11,9 <713 kH. 1o pacuer nauBoace HarpyvXKeHHoi
KOTOHHLE ¥ PVHIAMCHTA NPOH3IBOIAMICH HA ACHCTBHE TOPHIOHTAILHOW TeX-
HOJOrHYeckol Harpvikn P, = 13 kH. Pacuernan cxema u cxema
HArPV3IOK KOJOHH NOKasala Ha puc. &,

Mpumep 3. PaccuutartL CTATbHOC OPOJICTHOE CTPOCHUE ABYXDLAPNYCHOH
ICTAKALH KOMOMHUPOBAHHON KOHCTPVKIHH, NPeACTABIeHHON Ha puc. 9.
[Har tpaBepc 6 M, war xoreszobetowubix onop 18 . Pazuep Ttemme-
patvpioro 6igoka L ==18-6 -+ 64+ 6= 120 u. Bucora o naaunpo-
BOUHOH OTMETKH 0 HHMKHero saApvea 6,6 M. HopmatnBhan BepTiHKabLHAA
HAFPY3KA HA 3CTAKAAY OpH OTCVTCTBHH  YyTOUHEHHOH pacKkaaikn TPYHo-
nposodoB ¢ = 20 kH/v. HopuaTurnas BerpoBas narpyaka gn = 660 [la.
KosbduuuenT HAAKHOCTH [0 HdaHayeHo v, = (0,95,

!

PEIHEHHE

Pacuer puaoroii Tpasepchl

Pacnpeienenue HOpMATHBHOH BCPTHKAILHOH HAIrpvikH ot TpvoOIpo-
BOA0B 110 APYCAM 3CTAKAAbL:

Aaa BepxHero apvea — 064" = 0,6 - 20 = 12 kH/»;

Ras HHKHeTo wpyca -- 0,4¢" = 0,4 « 20 = 8 kH/w.

PacuerHoe 3Ha4eHHE HHTCHCHBHOCTH BEPTHKA.IbHOW HArpY3KH Ha
EAHHULY AJTHHB TPABEPCH NPH Ware Tpagepc a = 06 M It JLIHHE TpaBepchl
b=6m P=I11¢g"a/b=11-12.-6/6= 132 kH/m, rae |1 — ko3ddn-
INHCHT HAJEeXHOCTH TI0 Harpyske,

PacuertHoe 3HAUeHHe HHTEHCHBHOCTH BCPTHKAIbHOM HArpy3kd Ha
HUXKHHH ApyC Tpamepen P= 1.1 - 8 - 6/6 = 8.8 xkH/m.

PacyeTHble CXEMH H c¢XeMbl Harpviok A4s Tpasepchl BEpPXHEro
ipyca nokasasbi Ha pHo, 4,

OnpeaenfieM pacue™sble VCHIHS B TpaBepce BepXHEro spyca.
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Puc. 9. Cxema acrakaam
! — HAAKONOHHHKNW, 2 — TPaBepcn; J - -- KOHCONb (epub: 4 — BepTHKaabume Pepmu, o —
NPOMCIKYTOUHEGA KeaelobeTounaa onopa; 6 — ocb Temuepartypioro 64okal 7 —— cBfzenasn
pepMa; & — NITIRMPOBOYHAER OTMETKA 3CMJIH

MakcuMaabHble MOMEHTHl M MonepedHule CHAbl Ha onope (puc. 10, a)
W B npoaere ({puc. 10,6) 1pasepchl OT BEPTHKAALHOH HArpy3Ku:
My=158-1,2°/2=114kH - m; Qo=158 - 1.2=19kH; M, = 132X
X 3,6°/8=214kH -m;, Q,=13,2-. 3,6°/2 = 23,8 kH.
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a) L2P =158NKH/M
@) GIP=4KH/M GIP=4NH/M

fzaaqz ‘ 3600 I?’ZM ’ | l
‘ 200 | 3600 J‘quw

J) P =132 KH /M d') G15P =2KrH /M

P

1200 ’I\‘! I 3600 l 51“'] 1200
zm} | F600 l '/F} 1200

Prc. 10, K pacuery pnaosoit Tpasepconl Puc. 11, K pacyety pRAOSBOH Tpasepcn
ICTAKAAD HA BePTRKAADANE HATPY3IKM Ha rOPH3IORTANBLHBIE HATPY3IKH
( ~ KOHCOJCH; & —- npoJetrd ¢ — KOHCOJACH: O — npoJseTa

MakcuMaJsibHble MOMEHTH! H (onepedHble cuiibl Ha onope (puc. tl, a)
H B npoaere (puc. 11,6) Tpasepcul 0T TFOPH3OHTUALHONH Harpy3kKH:
Mo=14-12°/2=29 kH . u; Qu=4-12=48 «kH: Myp =
== 2 . 3,62/8: 32 kH - M; Q.,=2.36/2=236 xH.

Flpunumaem cedenune Tpasepecbl M3 THYTOTO 3aMKHYTOrO mnpoPpHas
['v (3 140X4 no TY 36-2287-—80 w3 craau mapki 14 1'2-6.

Maxkcumanosuble KpyTRUIHE MOMEHTHL HA OOpe W B OpoJieTe OT ropu-
30HTaJbHOH Harpy3ku npu solcote Tpasepenl 140 mm: Ty =4 - 1,2 - 0,14/2 ==
=03 kH - -mM;, T,=2.36:014/4 =10,3 kH - m.

Pacyer ceyeHus TpaBepchl Ha TNPOYHOCTb IPOH3BOAHMTCH, Kak H3rH-
GaeMoro /JeMEHTa B JABYX TJAABHBLIX NAOCKOCTHIX Ha JAeHCTBHE MOMEHTOB
M=214 xH -m u M, =32 kH - ™.

HHa JeficTteue MakcHUMaNbLHOR noiepeyHod cuwianl Q = 23,8 kH ©
kKpyrsiuwero momedta 1 ==0,3 xH - M npodsBoauTca UPOBEPKA CEULHHUSN
HAa CABUI OT CyMMapHblX KAacaTeJbHbIX Hanpsikedu. OT LeHcTBUsd
HODMATUBHON BepTHKANbHONR Harpyvskw P*= P/1,1 = 13,2/1,1 = 12 kH/m
B nponere n P"==158/1,1 = 14,4 kH/m na onope npoussoanrca npo-
BepKa fnporuboB rTpaBepchl.

AHaJOrYYHO PacCUUTHIBAIOTCH TPaBepPChl ¢ HEMOABHKHLIM ONHPAHHEM
TPYOONPOBOAOR H TPABEPCHl HUMXKHEFQ APYyCA.

Pacuer csazesodt depmul

CaszeBbie  (epMbl  34MPOEKTHPOBAHLL 110  BepXHEMY H  HHXXHEMY
apycaM 3crakagbt  {puc. 12). llosca cBaseBol depmbl ABAAIOTCA
NORCAMH  ABYX BEPTHKAJbHLIX (PepM NPONETHOrO CTPOCHHUHA. DJIEMEHThL
peiieTKy ¢BA3eBOH Pepmbl C3 cnyXKaT AJisi yMeHbUICHAS PACUETHLIX AAUH
OSICOB BePTHKAABHBIX depMm U uxX pabora HE YUUTHLIBACTCHA., JJIEMEHTH
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Puc. 12. K pacuery can3encfl depmu
u-—PUCHCTHAR CXeMa PepMbl; 1 — cxeMd  BCTPOROH  HArpYIKH, @ — MONEPCYHOE COUSHHU
packoca:. [ - Tpasepcea

C4 saABASIOTCH TPaBepPCAMH TNPOJETHOrO CTpoeHus, 3nemedtn Cl, C2
H C3 BBHINOMHEHB W3 OAHHOYUHBIX YroJKOBbIX NPopUNER CTaJH MApPKH
BCr.3kn.2. Pacyer cesizcBofl depmbl BRinOANeH Kak paspe3nHolt depmsbl.
PaGora cxaTtbix packocoB (pepMmbl (Ha PpHC 12, @ noka3aHw NYHKTHPOM)
HE YYHUTHIBAETCH.

PacyeTHan BeTpOBas HArpyskKa Ha 3CTAKaAy AJH BEPXHEr0 H HHXKHeEro
APYCOB NpH Ko3p(PHUHEHTe HANEKHOCTH 10 Harpyske 1.4, BhcoTe
BCTPOBO#W fojock a==0,7 M, b=1 M, h=3,14 M 4% HOPMATUBHOH
BETPOBOH Harpyske ¢", =660 [la Gymer g»= 0,66 - 1.4 (1l + 3,14/2) =
= 2.4 xH/m; g, = 0,66 - 1,4(0,7 4 3,14/2) = 2,1 kH/m.

CocpenorouyeHHas BeTpPOBasl Harpy3ka, nepeianliascs Ha TpaBepchl
RepXHero H HUXHero spycoB: W, =2-4-6=144 kH; W,=2,1 X
X 6= 12,6 xH.

Ongpuble peakudd o¢epm R, =144 4 144/2=216 «kH. R.=
= 12,6 + 12,6/2 = 18,9 kH.
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Tabawua 3

YCHAUSt B CTEPHKHAX cBA3EBRX ¢pepu, kKH

BEPXHETU APYCA HHAHCEO ADYCA

o Tofofoe Jele [ ool o el

+231{ 23101233127 10| —1414£20]20;0 13201 24 ~—

YCHUAUS B CTEPKHAX CBA3eBbIX (epM OT BEeTPOBOH HArPYy3KK a9
BEPXHErO H HUXHETO SIPYCOB NpuBegenl B Tab.a. 3.

I[lo pacyeTHbIM [IPOAOJIBHBIM CHJIaM, [IpHBELCeHHLIM B Talba. 3,
POH3BOJAMTCA pacuer crepxued L v Cr HA NPOYHOCTb M YCTONAYHBOCTD.

PacyeTnbie AdHHB cTepxhedi f, = [, = [ = ¥ 3,62 4+ 6’=7 w.

[loa6op cedeuufi crepxucd €3 NpoH3BOAMTCH NO NPEACIbHOHR TuUb-
KOCTH A = 200

PacyernHaa aauna crepxud Csz: I, = 1, = 3,6 M.

Pacyer BepTHKAAbHOH depMb NPOMEXYTOUHOro nNpoaera

Pacuer ¢epmbl IPOU3ROAMTCH AN Hauboee HATPYXEHHOro npoJerdy,
PACNIOJIONEHHOTO B CepeauHe TEMNEPaTypPHOro OJ10KaA.
PacuerHas cxema ¢epmbl 11oka3aHa Ha puc. 13.

PacueTHbie BePTHKAJAbHbLIE Harpy3kH Ha 0aHYy (epMy A5l BEPXHETro
H HixHero posicop: P =006-:-a0yg=06-06-20-11+4+006-13X
X 106b=88 kH/m; Po=04-0a9g=04-06-20-1,1+4+04- 13X
X 1,05 == 5,8 kH/M, rae a = 0,6 — kos¢pduuuentT pacnpeeneinss BepTH-
KAJMBHOW Harpysku 1o ponepeysomy  ceyenuio, rtpaceo;, 1,3 kH/M -
Harpy3ka or cobcTtBeHHOro Beca depmbl, CBA3¢H, Tpasepcol;, 1,00 — KO3p-
QUHILHEHT HALCKHOCTH MO HATPY3Ke,

Pacuetunte yajsosbie HArpyikn Pr=pa=28,8 - 6 =033 kH; Pr==
:pza=5,8 + b= 30 KkH.

3a cYeT Hepa3pe3HoCcTH NpPOJAETHOrO CTPocHust $HepM Ha onope
NPOMEKYTOUHOTO OPOaeTa OT BePTHKANLHOH HATPYIKH BOZHHKAET MOMCHT
My=2(P1+ Ps)L/9=2(53 + 35)18/9 =352 kH - ™

Paanaras wmomenr Mo wa napy cna, wumeem P3= My/H =
= 302/3 = 117 xH.

O71 cua TpeHus TPYyOOHNPOBOAOB BEPXHUX ¥ HHKHHX APYCOB B 1108CaX
HaunboJIee HArpyxeHHon ¢epMbl BO3HHKAWT ycuausi: Py==-tyygl; - 0,6 ==
= 0,09 -20- 1,1 -57 - 06 =468 «kH; Pyg=-tygLl -04=009-20X
X 1,1 - 87 - 0,4 =445 kH, rae L, = 120/2 — 3 =57 ™ — paccroaunne
OT CepeiHHbL TeMneparypHoro 6Jioka A0 OaHKaduero KOHUA 3CTaKaau:
g =20 - | 1 -- pacuernasn unarpy3ka #Ha | ™M AnuHol Tpacchi; y — KO3d-
QHUHEHT pacnpenesednss TOPH3OHTATbHOR HATPY3KH MEXAYy ¢epmamy,
0,6 n 0,4 — ko3P duunenTH pacnpeneIeHns BCPTHKAADHON HArPY3KH Mexay
APYCAMH ICTAKABI.

[Tpu otcyTeTBUM B  TeMmaepatypHoM O6JioKe 3CTaKaabl dHKePHOH
ontopbi Ha nosaca depm Oviaer nepenaBaTbCsi PAcCUETHAR TOPH3OHTANDHAN
TeXHONOrHuyecKasi Harpvika, npHxoasigiasacst Ha OJ0K 3ICTaKaabi:
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‘% ¢ N4 Prc. 13. K pacuery sepruxkasvuoit
depun
a -- pacueTHaqa cxeMma; O - ceye-
HHE 3NeMeHTOB

Pop=11:2.g"=11+2.20= 44 xH;

Ha BepXHHR NosAC Pi =06 - 005 -a - P, =06 - 0,5- 0,6 - 44 = 8 kH;

Ha HHXKHHH oAC P =04 - 05 - ¢ » Py =04 - 0,5+ 0,6 - 44 = 6 kH;
rae 0,6 4 0,4 — xo3bPuuneHTH PacnpesencHns Harpysku no spycam,
0,9 — Ko3pdnuneHtT pacnpeleeHds Harpyskn Ha gepmy; a — Ko3pdn-
ILHEHT pacnpeae/eHds Harpy3kH 00 NOHACPEYHOMY CEYCHHIO.

Peayabtarsl onpeneneHun yCWAHH B CTEpKHRX depMbl NpHBENCHb]
B 1abJ. 4.

[1o pacuerTHbiM APOAVABHBLIM CHAZM, NPUBEACHHLIM B Tab.l. 4, npo-
H3BOAMTCH pacyer CTepXHEH GepMbl HA MPOYHOCTL U YCTOHYHBOCTD.

PacyctTHbie AAUHE CTEPXKHEH!

BEPXHEro H HHXHero nosicos I, == I, == [ = 300 cm;

onoproro packoca Dy I, =1, = [ = y'300° 4+ 300° = 424 cwm.

Packocbt 8 naockocty depmol [, =09 =09 - 424 = 382 cMm u u3
JIOCKOCTH QrepMbl Iy = | == 424 cwm.

Crofiky peuwsetTky 8 naockoetu depmbl [, = (0,90 = 0,9 - 300 = 270 cwm
H H3 NAOCKOCTH depMmbl [, = [ = 300 cM.
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Tabanua 4

Ycuane, SAeMEeRTH
Mjojoa oo le e ofollv vl
Or Bep-
THKANb-
HOH Ha-
FPY3KH:

PinpPyl—176)—176( —88 | 176 | 88 0 11241240 |—88|—53]0
P + U7+ 17+ 17 17— 117111710 {0 {0 O 0 {0
Orser- )| 23 ) 423 | 23 | 420 1 420} 32010 10 0} O 0 0
pOBOH

Harpya3- J

KH p
Ormpe- [ 464 { 641 641 451451 +4510 [0 101 O 0 {0
HHA
TpvOO-
APOBO-
J1OB
Ot tex-| + +8 | +6 1 46 | 6 { O | O |
HQIOTH - - |
YeCKOH ’
Harpy3- |
KH l I '
Pac- [— 1541 —154t—66,1 130 [—100{— 188112412410 {—88{—53{ 0
yeTHas 124 : ' |
KOMOU- , |
IR

Hauus
Pacuer nankoaonnnka

L
!
o
o
Oc

YCHJIHH

HaaKo/IOHHHKH BHINOMHAKTCH B BHAE pPaMbl C XECTKUMH Colpsxe-
HHSIMH TpaBepc cO cToRKamy. CTOHRKH paMm  WAPHHPHO ONUPAIOTCH
Ha »KeJe300€TOHHbIE KOJOHHI.

PacuetHass cxema pambl npueeneHa Ha puc. 14. Onpenensiem
pacuerHbie Harpyskd. PaBHomepHo pacnpenejennast Harpy3ka Ha Tpa-
BEePCY BepXHero apyca:

RJsi KoHcode#n 1,2p, = 1,2 + 13,2 = 15,8 kH/m;

ansa npoaera p, = 13,2 xH/m.

PasHoMepHo pacnpeaesenHas Harpy3ka Ha TpaBepey HUAKHEro
spyca:

An9 KoHconed 1,2p, = 1.2 - 88 = 10,7 kH/m;

anst nponeta p, = 8,8 kH/m, rne p, = 13,2 kH/m u p, = 8,8 xH/m —
pacHeTHas Harpy3ka Ha TPaBepchbl BEPXHETO M HHXHEro fpycoB (CM.
pacyeT pPRAOBOH TPasepChl).

BepTHkaabHble peakuHH NPOJETHLIX CTPOEHHH OT PacYeTHOH HArpy3KkH
Ri=uaug"L - 1,14+ G-100=06-20-18-1,1+ 17,8 . 1,056 =257 «H:
Ro=(l—a)g"L- 1,1 +G-1,00=04-20-18-1,1+178 - 1,1 =
= |78 kH, rae a =0,6 — kosdduiHeHT pacnpene/eHHs BePTHKAAbHOH
Harpyaku Mexay ¢epmamu apyca npu 10 << g"=20<< 30 kH;, L =
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Puc. 15, 3nwopy uarwdawuunx MoMenToBs M
nonepedHux cuA Q; npoaoasHmx cHa N - 200
B HAAXKOAOHHUKE

~ 400

= |8 M — npoaer depmbl; G = 17,8 KH -— Harpyska oT cOGCTBEHHOro
BECA METANJOKOHCTPYKUHA. (CocpejoToueHHasi BeTpPOBas HArpyska Ha
BCPXHHH W  HUKHHH Apycol  (CcM. pacuer cBa3eBod ¢epmbl): W, =
= gsh =24 - 18 =43 xH; W,=gqg,L =21 18= +38 xkH.

Pacyernan Harpyska oOT K&XKAOrO NONePeuHoro OTBeTBAeHUs TPYHo-
NpoBOAOS IcTaKaAbl Ha onopy: &y = 0,6¢" - 1,1 = 0,6 - 20 - 1,1 = 413 kH;
Pi=04q9" - L1 =0,4.20- 1,1 = +9 kH.

PeaysinTaty cTatnueckoro pacuera npusenenbt Ha puc. 15, Ce-
HYeHIe  3JeMEHTOB HAIKOJIOHHHKOB  BLINOJAHEHO H3  IHDPOKOIOJQUYHBLIX
asvraspos 261l no TY 14-2-24—-72.

Pacuetr pwureass 1poH3BOAHTCH HA HPOYHOCTb KAK BHEUEHTPEHHO
CAKATOTO 3eMeHTa OT u3Tnbaomnx MomMenToB: My ==73 KH - m, M, =
== 1.9 kH - M u HopMmanbHOW cuanl N =21 kH ¢ npoeepkod uHa cIABUr
OT MAKCHMMAalbHOH noliepeyHor cuabl @ = 52 xH.

Ha neitcrBue usrubawinero momenta M, = 47 kH - M u HopmaabHO#H
crsibt NV == 330 kH*ceuenune CToO#KW pambl PACCUNTHIBACTCH W4 TNIPOUHOCTL
H VCTOHUUBOCTL B IIOCKOCTH H H3 ILTOCKOCTH JEHCTBHA MOMEHTA.




PacuerHaa aAHHA4 CTOHKH  HAaJKONOHHHKZ B IJIOCKOCTH  pambl

== {f/2].], = 300 - 6280/2 - 6280 - 360 = (0,42, rae [, == {,=6280 cm*'—
MOMEHTbHI HHEpPLHM BepXHero pHreasds H CTOHKH, ;= 360 cm — aauHa
BepxHero pureas, = 300 cm — gauna croiiku. p== [1./2[.[ = 300 X

X 6280/2 - 6280 - 360 == 0,42, rae [, = 6280 cM* — MOMEHT HHEPLHH HHXK-
Hero purean, [ = 360 ¢M — A1HHA HHXXHEro purens,

rn
= (p+ 0.63) }/ —— T - 0% _
k=" +063) V69 + 0.in

¥

= (0,42 + 0,63) ———ee—eoe—- == | ,68.
0,42 - 0,42 (0,42 + 0,9) + 0,1 - 0,42
Has cToek [ABYX3ITaXKHbIX paM pacuerHas aauua (== 09nh =
== 0,9 - 1,68 - 300 = 450 cm.

PacueTHass AJHHA CTOHKH M3 NJAOCKOCTH pambl MPHHHMAETCA pPAaBHOH
PACCTOAHUIO MEXAY Y3JaMH 3akpemnjeHdss B NPOAOJIbHOM HalPABACHHH
ly = 350 cm.

lTpumep 4. Paccuurarh XKene3oObeTOHHYI0 ONopYy NPOMEXYTOUYHOIO
TeMAEpaTypHOro O6/0Ka ABYXDAPYCHOW 3CTakaibmi N0 JaHHbIM, NpHBe-
neHHbiM B npumepe 3. KoHcTpykukst 3cTakajbl npejacrapaesda Ha pHc. 9.
Ha kaxaofi onope uMeeTcs NonepeyHoe oOTBeTRAeHHe TpyOONpOBOLOSB.
HopmaTuBHoe 3HayeHue TeMmMiepaTypbl HapyXHOro BoO3AyXa B Tefnaoe
tr =26 °C u xonopmoe [f=—232°C Bpems roaa. Hauanbumiét Mopyab
ynpyrocri 6eroHa KoaoHH E, = 24 000 Mlla.

PEUHIEHHUE

Pacuer NpoxH3BOAUTCH AAA Haubosee HATPYXKEHHOH UIPOMEXYTOUHOH
ONOpbl, PACNONOXEHHOH HAa PACCTOSSHHH 21 M OT KoHLa TeMmMneparypHOro
0J0Ka.

PacuerHan BepTHKaabHA® Harpy3Ka Ha KOJOHHY OT BepPTHKaAbHOH
HarpyskH Ha scrakaay ¢ = 20 kH/m.

P, = 1,1g"aZ = 1,1 - 20 - 0,6 - 18 = 238 kH,

rae a = 0,6 — KO3(®HUHEHT pacnpereieHHsl BEPTHKAJbHOH HArpy3kH 1o
ONePeUHOMY CEUCHHIO TPACCHL.

PacuyerHast Harpy3dka oOT COOCTBEHHOIO BeCa MNPOJETHOrO CTPOEHHUS
Po=1,1-20=22 kH. |

PacuerHasi Harpyska oOr CcOOCTBEHHOTO BeCa KOAOHHM P, =
= 1,1-04-05-6-.25==33 kH.

PacueTHas ropu3OHTAJbHAR TEXHOJOrTHUYeCKas HATPy3Ka Ha 3CTaKaay
BAOAb Tpacchl Py = 11 - 2¢" = 1,1 + 2 - 20 = 44 KkH.

[Ipu OAMHEKOBOH MXECTKOCTH KOJOHH TeMmneparypHora 6Joka pacyert-
HAaA TOPH3OHTaJbHasl Harpydka BAOJb TPAacchl lepesaeTcd ORXHHAKOBO
HA BCEe KOJOHHb Ogoka P, = P,/n=44/14 =3 kH, rae n= 14 —
KONHUECTBO KONOHH B TeMmiiepaTypHoMm OJ0OKe.
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PacuetHoe n3MmeHenHe Temnepatypbl KOHCTPYKUHH [ = 1,2({;, — th) =
— 1,226 — (—32)] = 70 °C.

OTHOCHTEebHASL TeMmnepatypHas J1edOPMALUA  OT  KJIHMATHYECKHX
BO31€HCTBHH A, = ta;, =70 - 11 - 1078 =77 . 1075,

PacctofiHue OT HENOABUAMHOW TOUKW NPOACALHOW pPamMbl 3CTaKaawb
(CCPeAHHbB  TeMnepaTypHoro O6Js0Ka) A0 BTOpOH OT Kpas KOJOHHbLI
y=120/2 — 24 = 36 m.

BesinunHa ropH3OHTANbHOrO T1iepeMelleHUs KOJOHHB 3CTakain A ==
== Ay = 77 - 107> - 3600 = 2,8 cm.

MoMeHT HHepUHH cedeHHs KoJoHHb [ = 50 - 40°/12 = 267 000 cm*.

)Kectkoctb Koaoudbl B = 0,85E,//cy, = 0,85 - 2400 - 267 000/2 ==
= 272 - 10® xH - cm?, rae ¢, = 2 — k03D PHUNEHT, YUINTHIBAIOUIMI BIHSTHRUE
dedopMalinid noa3yvuectH 6€TOHA KOJOHH.

PacyeTHass ropH3oRTanbHasi CHAZ Ha KOJOHHY OT KJHMaTHUYECKHX
posnefictBuil P, =3AB/h° =3 . 2,8 . 272 . 108/660" = 8 kH.

PacuerdHass BeTpoBasi Harpyska Ha KOJOHHY (CM. pacyerT Halko-
JAOHHHKa B npumepe 3) W=(W, 4+ W,)/2 =(43 + 38)/2 = +41 kH.

PacueTHas ropu3oHTanbHasl HArpy3kKa Ha KOJOHHY OT NOUEPEUYHOro
OTBETBJACHHA TPYDBONPOBOAOB 3CTAKAAbLL {CM. pacyeT HAAKOJAOHHHKA B OpPH-
mepe 3) P, =Py + P, = 13 + 9 = +22 kH.

PacueTnas BepTHKa bHAS HArpy3Ka Ha KOJOHHY OT BeTPOBOH Harpy3kKH
H OT OTBEeTBJAEHUH TpybonpoBonoB P, = W, - 3/3,6 =43 - 3/3,6 = 36 kH,;
P,r=~P,-3/36=13-3/36=11 «H, rae 3 M — BbCOT2 npoOJeTHOrO
CTPOCHHA, 3,0 M — PACCTOSAHHE MEXAY KOJOHHAMH OIOPbI,

PacueTHast cxeMa KoJIOHHbI Onopbl NOKa3aHa Ha pHc. 16.

PacueTnbie yCHaHA B MECTEe 3aACAKH KOJOHHB B DYyHIAMEHT.

[IpogosibHas BepTUKAJBHAA CHJA OT AJHTEJIbHO AeHCTBYIOWLEH
4ACTH Harpy3ok Nd = P, + P, + Pr =238 4+ 22 + 33 = 293 xH.

Ilponosbnas cuna or nosadoi Harpy3ku N = Nd + P, + P, = 293 +
+ 36 4+ 11 = 340 kH.

Marn6aouiud MOMEHT BAOAL Tpacchh OT AJHTENbHO ACHCTBYIOLIHX
Harpy3ok M d=Ph=3-66 =20 kH: M, or noaHod Harpysku
My==Ph+ Ph=3-6b6+8-6b=73 kH .« m.

Marubawomuin MOMEHT nionepex Tpaccehl:

OT AJHTeAbHO JAeHcTBywowel Harpyskh M, d = P,h=22.66=
== 145 kH - Mm;

OT NoJHOH Harpy3kH M,=Ph-+ Wh=22.6,6+41.6,6=416KkH m.

PacuetHbie ajauHbl Kosounsl [, =, =2A =2 . 6,6 = 13,2 ™.

Ha nedcreus Harubawownx momertos M., M, v npogoapHoit cuam N
NPOU3BO/JIMTCH TNPOBEPKA CEYCHHHA KOJNOHHBI HA MNPOYHOCTb NPH  KOCOM
BHCULEHTPEHHOM C/AKATHH M Ha TPEIIMHOCTOUKOCTD.

MMpumep 5. Paccuntatb CTOHKM OTAEJABHO CTOdIUEH Onopbl NOJA
rpybonposoas (puc. 17). Crolikn onopbi BRINOJNHEHB H3 XeJjje306eTOHHbIX
3a6HBHBIX CcBal-koNOHH ceuyeHnemM dXd ==400 X 400 wmm. KpenjaeHue
TpyOONpoOBOJAOB HA ONOpPe — NOABUMKHOE.
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f=6600

OCb ICTAKAAL!
OChb 3CTAKAZAbL

Puc. 16. PacyeTHan cxemMa KONOHNNB 3CTAKaAM

PacyeTHbie Harpy3kH Ha CBaw-kKojaoHHy onopm M, =25 «H;
H, = 9,3 kH; N = 80 kH.

pyHTel — TyronaacTHuHbH CyradHok I; = 0.35.

Ko3dduunenT HaaexHOCTH MO HA3HAYCHUIO P, == .

PEIIEHHWE

[Tpeasaputenbho NpHHKHMACM FAYOUHY [IOTPYXKEHHSE CBAH-KOJOHHBL
=5 M ¥ nposepsieM HECVILYK) CHOCOOHOCTL CBAX HA BEPTHKANBHYIO
HArpy3ky. [laowanb nonepeuroro ceuedus cBaM F =d X d =04 X 0,4 =
= 0,16 M*. Ilepumerp nonepeunoro cedennn A =4 X 04=16 wm. Ilo
CH#ull 2.02.03--85 «Caafitibie PpyHIdMeHTbi» 105 rAVOKHB O M PacCueTHOE
COMPOTHUBJICHHE TPYHTA B MJOCKOCTH HHIKHCFO KOHua ¢BaH R == 2,4 Mlla.
PacyeTHble CONPOTHBJCHHUH TPyHTa 110 OOKOBOH NOBEPXHOCTH CBAH
Ha TrJaybHHe pacnosoXeHHA cjaosi rpyHTa 1, 2, 3, 4 # O M Oyayt
COOTBETCTBEHHO paBubl: i = 19: 25,5; 30; 32,5; 34,5 xkH/m*:

Hecyiijas ¢cnoCcoOHOCTD

Fs == Ve (VerRRA + ulycfili) =
= 1{1.2400.- 0,16 4+ 16(1 - 191 4 1-205-14+1-30 -1 4+ 1 X
X 34.5 - 1)/ = 550 kH,
rae  v.= | — xoapdpuuneHt pabornl c¢Ban B rpyure. ypep=1
Yei = | — coOTBeTCTBEHHO KOS PHUHEHTH YCNAOBHH PAGOTH FPYHTA N0 HHXK-
HHM KOHUOM ¥ H4 OOKOBOH ROBEPXHOCTH CBAH, Il — TOMUHHAE {-TO CJI0R
FPYHTA.

PacuyeTHasn Harpyska Ha CBAIO,
N = Fs/v2 == 550/1,4 = 392> N = 80 xH, 7. e Hecymass cnHoco0HOCTL
FPYHTA OCHOBAHHUR CBak 00€CNCUCHA.
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Puc. 17. K npunepy 5
2 — cCXeMa Onophl; &  PJACUCTHAN CXEMA CBAR-KOAUHKK, 68 - UI0PW; { — CREN-KOTOUMD,
M: n Q: B CRAC KOJOHHC BIUdb OCH Tpacch; »--— SHIOpHW M, u Q,'B cBae-KozOHWHE, nouepex
OCH Tpacch

Kospdunuest nponopndoHaabHOCTH FPYHTa AaA cBait (Ta6a. 1 npua. 2).
K = 6000 xH/m*.

YCJIOBHAST WIMPHHA M JKECTKOCTb MONEPEYHOro ceyeHuss cBali
bp=10d+05=156-04+05=1,1 ™m; Ey=24-10°.04"/12=
= 31200 kH - M°, rae Ep =24 . 10° xH/M? — Havanbupii MOAyAbL ynpy-
rocth Getona, [ ==1, = [,-— MOMEHT HHEPUHH NONEPEYHOrD CeyCHHA.

Koushpduuneur nedpopmanun
te = V/ Kbp/Esl = l/; 6000 - 1,1/51 200 = 0,664 1 /u.

[epemenleHuss A48 NPUBEACHHOR rAYGHHML:

= u.l=0664 - 5= 332

Sppy « AnJa®Esd = 2,502/0,664° - 51 200 = 1,67 - 10~* m/xH:

8y =0mpy= Bo/a’.Esl =1,641/0,6642 - 51 200==0,726 - 10~ * - | /xH;

Omm = Cofac.Epl = 1,757 /0,664 - 51 200 = 0,516 - 10" - 1/xH - m:
rae 3?;1'-!&HHH kosgpprumnenros Ao, Bo, Cy npuHHHMalOTCH nO Taba. 2
inpua. 2.

[Ipon3sonum pacuer B HanpaBieHHH oCH Tpasepcw (ochb x). [None-
peuHan CHJa B CBae-KOJOHHE HA YPDOBHe NOBEPXHOCTH IPYHTA Hoe =
= H, =9,3 xH.

M3runbaomufi MOMEHT B CBae-KONOHHE HA YPOBHE NMOBEPXHOCTH IPYHTa
Miy=M+ Hlo=0+4+93 - 6=558 xH - m.

I'opH3oHTa/NbLHOE nepeMenienne CBa¥ K3 ypPOBHE TOBEPXHOCTH FPYHTA
utl:5-"= H“ﬂs":i“ + Mobpyp=93-1,669-10 "+ 558-0726 - 107" =
= 9,6 - 107 M.
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Yrosn nOBOPOTE CEYeHM| CBAK Ha YPOBHE TNOBEPXHOCTH [PyHTa

Yor = Hﬂ:ﬁ#" + Mo:Opupm =93 -0726 - 107* 4558 - 0,516 - 107 =
= 3,0 - 107" pan

TOpHAOHTaNBHOE NepeMelileHHe BepXa CBAH-KOAOHHMI

Ups = oz + Worlo + HBE/3Es] = 5,6 - 107> 4 35 . 1072 +
+ 9,3 -6°/3 - 51 200 == 0,04 M.

HaruGawwmuk mMoment M, nonepeusas cuaa Q,, npoaoabHas cCuja
N B 3arnyGneHHO# 4acTH CBaH-KOJOHHBI BLIYHCJARIOTCA B 33BHCHMOCTH
oT rayOunbl pacnonoxenuss ceuyenMs 2. Jnm 2=12 M T=qz=

= 0,664 - 1,2=0,8, M; = a?E,Jup, Az — . EJ¥o, B3 + Mo:C3 +
+ HoxD3/a. = 0,664° - 51 200 - 0,0056 (—0,085) — 0,664 - 51 200 X
X 0,00355 (—0,034) 4+ 55,8 - 0,992 4 93 - 0,799/0664 =60 «kH - wu;
Q, = ll;"Eduo,A.i — ufE.'-l’n.& + l.'l.,Mo;C.i + Ho;D.| = 0.6643 - 51 200 X
X 0,0056 - (—0,32) — 0,664* - 51 200 - 0,00355 (—0,171) 4+ 0,664 - 55,8 X
X (—0,061) 4+ 9,3 - 0,989 = —5.9 kH.

? = N = 80 KH.
rae Ai, B;, Ci, D3, A4, Bs, Cis D¢ — xo3pdynuentn, npHHHMacmbie
no raba. 3 npna. 2. Ana Haa3eMHOH 4acTH CBaN-KOJOHHW BeJHUHHB
YCHAHMA onpeaeasioTCs Kaxk B KOHCOMRHOH Oakke, zaulemjeHHoOH B ypoBHe

NOBEPXHOCTH [PYHTA. SMIOPH MOMEHTOB H ROMEPEeYHbIX CHA MNOKA3AHLI
Ha puc. 17. TayOuna ycaoBHOrO 3aULEMJACHHA CBAH-KOAOHHH [, = 2/a, =
= 2/0,664 = 3 wm.

Pacyersias ANKHKA CBAH-KOJOHHL NIDK pacuere HA NPOYHOCTL B HaNpas-
genv x o=+ L)2=(64 3)2= I8 M.

AHanoruyyo NPOH3BOAKTCH PacyeT B HanpasieHUH ocH y: Hy, = H, =
=25 KH; Moy ==2,5+ 6==15 KkH - M; g, = 2,5 - 1,669 - 10~ + 15 X
X 0,726 - 1074 == 1,506 - 102 M; Yo, ==2,5 - 0,726 - 10™* 4 15 - 0,516 X
X 1074 = 0,955 - 10~ pana.

FOpH3OHTaNbHOE nepeMeliieHNe BepXa CBan-KOMOHRH Uy, = 1,606 X
X 1072 40,955 - 1072 . 6 4+ 2,5 - 6%/3 - 51 200 == 0,011 m.

HarnGaoniniA MOMERT W nonepeuynas Chaa AJA CeYyeHuss Ha TaAyOHHE
z=12 m: 2=0664-12=08 wm; M,=0,664%- 51200 - 0,00151 X
X (—0,085) — 0,664 - 51 200 - 0,00095 (—0,034) + 15 - 0,992 4+ 26 X
X 0,799/0,664 = 161 xH - m; Q == 0,664’ - 51 200 - 0,00151 (—0,32) —
— 0,664 - 51 200 - 0,00095 (—0,171) 4 0,664 - 15(~—0,0561) 4 2,5-0,989 =
= 0,3 xH.

Las Apyrnx ceuenufi 3m10pa MOMEHTOB H NOTNEpPEYHHX CHJ MOKa3ana
Ha puc. 17. TayOGHHEa VYCAOBHOIO 3AIUCMACHHA CBAH-KQJIOHHB [ ==
==2/0,664=3 M. PacuyerHas ANHHA CBaH-KOJOHHH NpPH pacuere ee
npouocTy B HanpaBaenmn Yy ly=(b+ )2=(0 4+ 3)2=18 wm.

[lonHoe ropHAOHTAARHOE NepeMEeLICHHEe BepXxa CBaH-KONCHHH OT HOP-
MATHBHLIX HArPY30K npx cpedHem KosQHUHEHTe HAACKHOCTH

no
narpyake vy = 1,18: up = VYupy, + tup: /91 = 1/0.11! + 4§/l.l5=3.6 CM <
< lo/75 = 600/75 = 8 cM, UTO MeHee nNpeAeNbHOR BeJHUHHDI.

Ilo nafinennnim MOMEHTaM, nonepeunofi H nNpoaONbLHOA cHnaM
APOU3IBORNTCA DpacueT CeueHHA CRaA-KOJNOHHLH Ha TUPOUYHOCTHA KB TpeUiHHO-
CTORKOCTD.

fMipumep 6. PaccuMrare xene3zobeToHHY0 ONOpY 3CTAKaAM NOA Tex-
HONOrHYeCKHe TPYOOnpoOBOAKl, COCTOAINYIO H3 ABYX CBAH-KOJOHH CEHEHHEM
400400 wmm, OOnLeAHHERHMX KpecTOBWMHK cBfidamM (puc. 18). Temne-
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Puc. 18, Pacyersan cxema oOnoDal ¢ NPHMEKCHHEM CBAR-KOAORH, YOCHACHUMX KPECTOBLIMM
CBA3AMMN
0 — KOHCTPYKTHBHES® CXeMa OfOpH;, 6§ — PacyeTHAR CXEMa ONOPLE, 8 — PACYETHZR CXeMa CBaw

pATYPHbIF  6J0K 3CTakalbl He HMeer aHKepHoii onopsl. Pacuerhblie
Harpy3ku Ha onopy H.=5 «xH, H,= 186 xH, N=160 «kH.
[pyuthl — TyronjiacTuuHbiid cyraunok I; = 0,35.

KospdruneHT HAAE€KHOCTH MO HA3HAUYEHHIO P, = .

PEIUEHHE

3anaemMcss MHHHMAJIbHOH TAYOWHHOH norpyxewus cBa [= 40 mMm
H NpoBepsieM HeCyulylo CnoCOOHOCTb Ha  BEPTHKAAbHYKD HaTPy3KY.
Maouwans nonepeynoro ceyenus csam A =d X d = 0,4 X 0,4 = 0,16 m°.
[TepuMmerp nonepeunoro ceyenus u=4X0,4=1,6 m. [To CHull 2.02.03—85
aa taybuest 45 M u [ = 03D pacuer”Hoe cCoOnpoTUBAEHHE TCPYyHTA
B NJOCKOCTH HH)XHEro KoHua csau R = 2220 xH/m*

PacueTHoe CONPOTHBJEHHEe TpyHTa no OGOKOBOH MOBEPXHOCTH CBaH
i Ba rity6uHe pacnosoxeHusi caod rpynta 1, 2, 3, 4 u 4,5 M G6yayr
coorBercTBedno [ = 19; 25.5; 30; 32,5; 33,5 kH/m".

Hecymas cnocobuoctb Fy== . (y.pRA + uZvfili) = 1[1 - 2220 X
X064+ 16(1-19-14+1-2556-141-30-14+1-325-1+4+1 X
X 38,5 - 0,0)] = 540 kH,
roe Y. = | — koapPuuuesT ycnopud paborn CBaH B TIpYHTe Yy.p = I,
Yo = | — CcOOTBeTCTBEHHO KO3(pPHUHEHTH YCJIOBHH paboTbhl TpyHTa NOA
HUXXHUM KOHMOM H Ha OOKOBOH MNOBEPXHOCTH CBaH; [ — TOJILHHA

[-70 CJAOR rpyHTa.
Pacuernass HArpyska Ha CBAlO-KOJIOHHY
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N=F,/yy=040/14 == 386 kH > N, ./2=160/2=80 kH. 1. ¢
HeCVULAR CNOCOOHOCTL TPVHTS OCHOBAHMA CBan oOechieyeHa.

Onpeaeanm YCIOBHYVIO TAVOHHY 33IMEMICHHA CBAW B FPYHTE 8 Hal-

PABACHHH X H 4.

MoMenT unepunn nonepeyHoro cedennsn cga I, =1, = 04%/12 =
== (),00213 ™

Yeaosuas pacuetHan wupuua csaw b, = 1.5d 4+ 0.5=15- 0,4 +
+ 05= 11 wm.

AKecthocts nonepeynoro cevenns csan Lyl = 2,15 - 107 - 0.00213 =
== 45 800 kH -m°, rae E, = 2,15 - 107 kH/%" - navaabhui moayaL yupy-
rocT 6eToHa CBay.

Koaq)(pumwm HPOROPUHOHANLHOCTH  FPYHTA ALt can  (tuba. |
pna. 2) K=7100 kH/~«". .

Koyppnunent aedopmannn «, = V Kbp/E Wl = VS 710 - 1,1/45 800 ==

= (,702 {/wm.

V{. 10BHAA  caybuda  3auemacuns = 2/a, == 2/0,702 = 2,85 w;

280 << 1=45 m.

H;sruﬁawumv mmeuru B HAA3€MHOH HACTH CBAH KOJTOHHLE B NIGCKOCTH :;

Mby-—-”.;ht/r’ == |8,0 - D/?-—- 14 xH - ™m; MC —-Ma +(H /2""‘8)’”
14 + (18.6/2 — 16,34) 3 = —7.1 KkH - m; ' Mo, = M, + H,hi/2 =
~7 14+ 18,6-1,5/2=69 «kH-M, rue S= H,0,/2 + Mmpg/(h.-fh)—
186 - 1.15/2 4 14 - 1,81 (1,5 4-3)= 1634 «kH: Ki=h/(h + hy) =
1.5/(1.9 + 3) = 0333 no rtaba. 6 wnacromuero I[locobun ¢ = 1,15;
= |,81.

Yenane B packoce (a = 51°20%) S, = S/cos a = 16,3/0,62 = '26 2 KH

[Mouncpeunbie cHAN B CeYEHHAX CBAH-KOJAOHHLI N0 OCH (-
= H,/2 == 18,6/2 =93 kH: Qg, = H,/2 — S, cos u == 18,6/2 — %3 X
)( 062—- —7 kH. Q¢, = 0Qpy + Spcosu = -7 4+ 262 - 062 =93 «kH.

I/If.i HOaIoWHE MOMEHTH B OAOCKOCTH ocu x: My, = H h,/2 =

+15/2=38 kH - m; M, = H, (hs + hy}/2=5(15 + 3)/2 =

]].2 kH - v, Moo=H, (hs +he 4+ mM)/2=52(1,6 + 3 + 1,5)/2=
15 kH - M.

Itas pacuerHoit cxemnt puc. 18, 8 nmeem [ = «,l = 0,702 . 45 = 3,16 »_

Mo Ta6a. 2 ApHAa. 2 Ao = 2727, Bo= 1,758, Cvo = 1818,

Hepeuemeuuﬂ o == Ao/ Enl = 2,727 /0, 702° . 45800 = 17.2 ) ¢
X 107> m/kH; dym = “)MH = Bo/usEsl == 1,758/0, 702° . 45800 = 7,79 X
X lO S y/xH;  8yar == Co/uLs] = 1,818/0.702 - 45800 = 35,65 X
X 107° 1/kH - ™.

[opusoHTanbHoe Hepemelterye M yrod HOBOPOTA CBAH-KONOHHLL B

YyPOBHE NOBEPXHOCTH lpyHTd HO OCH Y Uy, == HL O + Mo, dysm =

gl

I ll

=93-172. 1074+ 6,9 779 1075 =213 - 107" m; Wo, = Ho,bmn +
+ Mo,omm =93 - 7,79 - >+69. 065 {Q-* .--I i . 10-7 pai, rie
Hy, = H,/2 = 18,6/2 = 93 KH.

[lepemertettne CBAU-KOAOHHL HA  BBICOTE h; 1,0 ™ u? = Ugy +

+ W, h + H,.yh.*/'sEbf + M hi/2Esl =213 - 107° + 1,1 - 10 : 1,5 +
+ (9.3 4+ 1.5%/3 . 45800 + (—7.1) - 1,5°/2 - 45 800 = 3,84 - 10~ |

Beanunna uy = u,, + ¥, (hz + ha) + H,hi/6Epl = 3, 84 10 - -+
+ .1 10 ‘(I5+3)—rl86 1,5°/6 - 4‘58()0-—-906 10 °

Kosdpdpnunent Ky = ha/ 2 + h3) = 3/(3 + 1.5) = 0667 no 1aba. 7
nacrosititero focobua n = 9,6.

N OPH3ONTABHOR nepeme:ueuue B(‘; Xa  ONOpHl 110 OCH Y Upy ==
= Uy /(] — Nmah3/29Esl) = 9.06 - 107 /(1 —~ 160 - 1,5%/2-9,6-45 800) =
== (0,009 w.

Hirnbaimuin moment M, u noncpednan cura Q, B CCHUCHHH CBaH-

mmmmu PACRDAOKEHHOM HHKE TNOBEPXHOCTH FPYHTa Ha  PaACCTOAHHUH
= | M, Z=qa,z2=0702-- 1 =0,702.
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0 My, kl-mr  3In &y, Kl Im My, KM
Hy/2 = SIKH He/2=2nlf In Bz,x1
——

+/la 2
4 8 w2

Puc. 19. nopn usrnGawoilinx MOMERTOB H NOTEPEYHEX CHA B CBAE-XOJOHME

U3 ta6n. 3 npun. 2 Az= —0,007;, Bi= --0,02; C;= 0,996;
D3 = 0,699, Ay = ~-0,245; Bs= —0,114; Cys= —0,03; D4==10,994.
My = @Epluc,As — a.EslVo,Bs + Mo,C3s + HoyD3/as = 0,702° - 45 800 X
X 2,13 - 1077 « (~-0,057) — 0,702 - 45800 - 1,109 - 107° - (—0,02)46,9X
X 0,996 + 9,3 - 0,699/0,72 = 14 xH - M; Q, = w EslucyAs — aeEpolWo, X
X Bi + aeMo,Cs + Ho,Ds = 0,702° - 45800 - 2,13 . 1073(—0,245) —

— 0,702° - 45800 - 1,109 - 107°(—0,114) 4+ 0,702 - 6,9(—0,03) + 9.3 X

X 0,994 = 3,7 kH.

3Hauennss M, u Q, ang Apyrux cedeHH# [MOKasaHbl HA 3INIOPAX
puc. 19.

[opH30HTAaNBHOE NepeMellieHHe ¥ YIovl IOBOPOTA CBAN-KOJOHHBI B YPOBHE
NOBEPXHOCTH TPYHTE HQ OCH X: Uor = Hodyy + Mo yp = 2,5 - 17,2 X
X100 54+15-779-10°=1,6- 107° M; W= Hoxbyy + Mobyp =
=25-779+ 1075 4 15.565 - 1075 = 1,04 . 1077 pan.

[lepememienne Bepxa omopsl no OCH X: Upy == Uox + Worle +
+ Hﬂxl /BE.&[ + MBxIE/QEblz 1,6 * 10_3 + 1:04 3 10_43 - 0 + 215 * 63/3 X
X 45 800 + 0,6°/2 - 45 800 = 0,011 M.

HUarub6aomuii momeHT M, H nonepeunHas cHaa @, B CeyeHHH
CBaH-KOJOHHDBI, PACHONOKEHHOM HHIKE NMOBEPXHOCTH TPYHTA HAa PACCTOAHUH
z=1 M: 2=0,702 - | = 0,702; Az = —0,057; B; = —0,02; C3; = 0,996;
D3 =0994; A;=—0,245, Bs=—-0,114; Cs= —0,03; D,;= 0,994;
M = a2Ey U Az — @EplWorB3 + MosCa 4+ HpxD3/a. = 0,702% - 45 800 X
X 1,6 - 1073(—0,057) — 0,702 - 45800 - 1,04 - 107°(—0,02) 4+ 15 X
% 0,996 + 2,5 - 0,699/0,702 =16 kH - M; Q= alEsluoAs — aiEsl X
X WorBs + aeMoxCyq + HorDy = 0,702° - 45800 - 1,6 - 107°(—0,245) —
— 0,702% - 45800 - 1,04 - 1073 (0,144) + 0,702 - 15(—0,03)+4 2,5 - 0,994 =

= 3,7 kH.
3unauenusns M, 1 Q. ans Apyrux cedeHHH nNoOKa3aHol Ha puc. [9.
Tlonnoe ropH3oHTalbHOE NepeMelleHHe BepxXxa Onopbl OT HOPMATUBHBIX
HArPpY30K NpH CpeAHeM Ko3(pdHuHeHTe HaJEXHOCTH MO Harpyske

vi=1,15. up= Vs + uiy/v; = Y0,0117 F 0,000%/1,15 = 0,012 m <

<< /75 = 1,6/75=0,08 M, uTo MeHee npeneNbHON BeJHUHHbL.

Pacuerhpe AJHHH KOJIOHH mNpPH pacyere OPOYHOCTH MO OCH
foy = (s + L) n = (2,85 + 6) - 1 =885 m, no ock x los = (Is ¢ L) o —
= (2,854 6) - 2= 17,7 ™.
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[lo HaAneHHHIM MOMEHTaM, FMonepeyHod MW MNPOACJABLHOH CHAaM
NPOU3BOAKTCA PaCUeT CEYEHUP CBAH-KOAOHHW HA NPOYHOCTbD W TPEHIHHO-
CTOHKOCTD.

IHPHJAOXEHHE 2

PACYET CBAR, CBAR-OBOJIOYEK H CBAR-CTOJIBOB
HA COBMECTHOE NEACTBHE BEPTHKAJIbHbIX
U TOPH3OHTAJIbHBIX HAIPY30K U MOMEHTOB

1. 1lpn pacuere cBa#, cBait-obojioyeK H CBaH-CTOAO0B (HMEHyeMBIX

HHXe 18 KPaTKOCTH OOl MM HAa3BaAHHEM «CBaHW») Ha COBMECTHOE AelCcTBHe
BEPTHKaJIbHBIX H TOPH3OHTAJIbHLIX HATPY30K H MOMEHTOB B COOTBETCTBHH

CO CXeMOo#, npuBeaeHHOH ©Ha puc. |, Aonyckaercas paccMaTpuBaTh
IPYHT, OKPYXAIOUHH CBAl0, KaK YAPYrylo JHHERHO-ReQOPpMHPYEMYIO Cpeay,
xapakrepuaylouylocs Kospguuuentom nocrean C,, kH/m°.

PacueTHyio BestHUHHY KOpduuuenta nocrenn €, rpyHTta Ha OOKOBOI
[TOBEPXHOCTH CBAaH INpPH OTCYTCTBHH ORLITHBIX [A3HHLIX JAOMNYCKAeTCH ofnpe-
AeAsiTh O popmyae

C.= Kz, (1)

rae K — ko3¢ dpuunent nponopuronaasuocru, KH/m*, npunnmaempiii B 3aBH-
CHMOCTH OT BHA2 rpyHTa, OKpyXKawmero c¢sa, no raba. 1; z — raybuua
PacnoNOXeHHA CEYEHHS CBaH B TPYHTE, M, AJA KOTOPOH ofipenensiercs
KO3(Q P HUMEHT NTocTeNH, 10 OTHOWEHHIO K TOBEPXHOCTH IPYHTA NPH BHICOKOM
POCTBEpKe HJH K NOAOWBE POCTBEPKAZ NMPH HHIKOM POCTBEpKe.

2. Bce pacuernl cBa#l CaAeAYyeT BLINGMARATL NPHMEHUTEILHO K MNPUBe-
AE€HHOH rJyOHHE DACHOJIOXKEHHS CEeYEHHA CBAH B TPYHTE Z U PHBEAEHHOH -
rayfOuHHe NorpyxXeHua ¢sad B rPpyHT [, onpenendeMux no GopMyaam:

E: A2, (2)
T: ﬂ;t, (3)

rae z H | — pedcTBuTeNbHAA rAyOMRa pacnojOXEHHA CEYeHHA CBaH
B rpyHTe W AEACTBUTENbHAA FrJyOHHA MNOTPyXKEHHs CBaH (€€ HHUXHEro
KOHIla) B FPYHT, COOTBeTCTBEHHO OTCUHTbIBAEMbie OT MOBEPXHOCTH TPyHTa —
IPpH BBLICOKOM pOCTBEPKe HJAH OT MNOAOWIBbI POCTBEPKA — NPH HH3IKOM
pocTBepKe, M™; «, — Ko3pdniuunent aepopmaunn, 1/m, onpesesnemuit

no gopmyne
= 5] /Kby 4
’ Esd )

rae E, — HauanbHbiii MOAYJb yRpyrocTh 6eTona ceaw, KH/m®, npHHuMaeMbiii
B coorBercTBHH ¢ CHull 2.03.01—84; /| — MOMEHT HHEpUHH NONEPEYHOTo
ceueHusi cBau, M';- b, — YC/IOBHA IWIMPHHB! CBaH, M, nOpPHUHHMAaeMas
paBHOH: AJAA CBai-000n04YeK, a TaKXe cBad-cTonboB H HaOGHBHLIX cBa#
c anamerpom ctBosoB or 0,8 H Gonee bp=d -+ | M, a AA8 OCTANbHbLIX
BUIOB H pa3MmepoB cedeHHi cBait b, = 1,5d + 0,5 ™M, d — HapyXHbIH
AHAMETP KPYIJIOro HJAH CTOPOHA KBAaApaTHOro, HJIH CTOPOHA HPAMO-
YrOAiLHOTO CeYeHHR CBaH B NNOCKOCTH, MNEPNEHAHKYJAAPHOH AEeRCTBHAM

Harpy3kH, M.
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Cxema narpy3ox uas csaw N

3. PacueTHble BeJIHYHHBI FOPH3OHTANbHOTO NEPEMEULEHHA CBAH B YPOBHE
MOAOILLIBL pOCTBEpPKA up,, M, H yroa ee nosopora W, pan, caeayer
onipefesisTb No popmyaam:

Hi3 M3
up=uu+‘l'otu+3E°1—l—QEt}: (5)
b b

HI3 Mio
Y, =¥ ] 6
p ﬁ+2E.{J+ Eil (b)

rne ff 1 M — pacueTHhle 3Ha4YeHHA nonepeuHoi cuabl, KH, # uaru6awumero
MOMeHTa, KH - M, aeHCTBYIOLLLHE HA TFOJIOBY CBaH; lo — AJIHHA Y4acCTKa
cBaH, M (cM. puc. 1); uo u Wo — ropusoHTaNbHOE nepeMelleHHe, M,
H YroJ f0BOpOTa TNONEPeYyHOro CeYyeHHs CcBau, pap, B yYPOBHE NMOBEPXHOCTH
rPYHTA.

4. TopusontTanbHoe nepemelleHHe 4o H yros nosopora Wo caeayer
onpeaeasiTbh Mo GopMyaam:

uo = Hobpy + Modym: (7)

Yo = Hobpmn + Modum, (8)
rie Ho 1 My — pacuerHoe 3naueHue nonepeyHor cuianl, KH, v narn6awiuero
mMometta, KH - M, B paccMaTpHBaeMOM Ceuye€HHH CBaH, HAPHHHMAEMbIe
PAaBHLIMH: Ho=H uw My=M + Hly, bypy, aﬂm, 6MH H Omm — nepeMceLLe-
HHA H YroJi ROBOPOTA CBaH B YPOBHE MOBEPXHOCTH TPYHTA, BblYHCJAEMblE
no QopMmynaam:

Spp == AofarEsl; OSmy = Sum = Bofa:Esl; Sym = CofaeEsl, (9)

rae Ao, Bo, Co — K03pPHUHEHTH, NPHHUMAEMBIE 110 TabJ. 2 B 3aBHCHMOCTH
or [. Ilpn BennyuHe [, COOTBETCTBYIOILEH MPOMEXKYTOUHOMY 3HAUYEHHIO,
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Ta6bannal

KospdHusent nponopuHoHaabHOCTH
K, xH/m*, ans ceai

Bua rpyHTa,
ﬂﬁpyﬂﬂﬂm{i‘[‘ﬂ CRAKD,
U €ro XapaKTepHCTHKa HAGUBHHIX,
3a0HBHBIX cBan-o6onrouek
H cCra#t-croalon
[AHHD M CYrIMHKH TeKyyenaacTHu- 650—2500 500— 2000
Hole (0,75 << I; 1)
[nuubl ¥4 CyrauHKH MArkomaactHy- | 2500—5000 2000—4000

Hoie (0,5 << I; <0,75); cynecu naa-

cruunble (0 f; << 1); necku nbine-

patnie (0,6 << e < 0,8)

['IMHBI M CYrAMHKH tyronjactuuheie {  5000—8000 4000-—6000
H noayrBepasie (0 < [} < 0,5); cy-

necH TBepabie (/; << 0); necku me-

kue (0,6 << e << 0,75); 1O ke, cpel-

Helt kpynnocTh (0,00 < e < 0,7)

[avnas v cyrauuku Teepabie ({7 << 0); | 8000—13 000 6000—10 000
necku kpynuote (0,55 < e < 0,7)

[ecku rpasenncthie (0,55<e<C0,7); — 10 00020 000
rPABHH W TraJibka C MecyYaHbiM 3a-
MOJHHUTEJEM

IlIpyimeuanusn: 1. Menbuive 3nauenns Kodpoduiunenta K 8 taba. |
COOTBETCTBYIOT (oJjiee BHICOKHM 3HAUEHHSAM KOHCHCTEHUHWH {; TAHHUCTHIX
U KO3 PHUHEHTOB IOPHUCTOCTH € NeCYaHBbIX FPYHTOB, YKA3aHHbIM B CKOOKaXx,
a OonbiiHe 3HadeHusaA Kos3pgHuHeHTAa K — COOTBETCTBEHHO §oJiee HH3KHM
3HauyeHusaM f; u e. [las rpyHTOB C MpPOMEXYTOYHbIMH 3HAYEHUSIMH Xa-
pakTepucTHK [; U e BeauuHHbl Ko3doduunenra K onpeaensiiorcs
HHTEPHOJISILHEH.

2. 3nauenus xKodpdpuuHeHta K AJAS  TJAOTHBIX 0€CKOB A OJIKHbB
npuuymareca Ha 309 sBolwe, yem HadGOJbUIHE 3HAYECHHHA VYKa3aHHbLIX
B Tabua. | ko3pduunentosr K aas 3afaHHOrOo BUAA TI'PYHTA.

YKA32aHHOMY B TaGJ. 2, ee ciaefyer OKPyranth A0 Samxanuiero 1aGanuytoro

3HAYCHU A,

5. Pacuer VyCTOHUMBOCTH OCHOBAaHHS, OQKDYXKAaIlOWEro CBaH, AOJXKEH
NpOU3BOAHTLCA 10 yciaoBuw (10) orpaHuyeHust pPacueTHOro AaBJeHHSA
0, OKAa3blBAEMOro Ha rPpyHT GOKOBLIMH HOBEPXHOCTSIMH CBAH:

0: << 4nimez (vi2tggy + ECy)/cos ¢, (10)

rLe O, — pacueTHoe papienue Ha rpynt, kH/M’, GoKoBoi roBepXHOCTH
CBAH, onpeaensieMoe Ha CcAeRViOUX rAyOHHAX 2, M, OTCUMTbHIBAE€MbIX
NpH BHICOKOM PQCTBEPKE OT OBEPXHOCTH FPYHTA, a IPH HH3KOM POCTBEPKE —
OT €ro MOAOLIBH:

[

a) npu [ <X 2,5 — Ha aByxX rayGuHaX, COOTBETCTBYIOLIKX z=—7 ¥

2 == {; N
6) npu [ > 2,0 Ha raybuHe z = 0;8-5 ;

?J—pﬂCHETHbIﬁ YACALHDIA BeC TPYHTA HEHAPYWEHHOH CTPYKTYPHI,
kH/m°, onpeneasieMblii B BOAOHACLIWIEHHBIX TPYHTAx ¢ y4eTOM B3BellHBA-

HHA B BOAE;
@1 H C|; — pacueTHbie 3HaUeHHS COOTBETCTBEHHO YIJa BHYTPEHHEro
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[Ip¥ ONHPAHHH CBAH HA HECKAAbHLIA TPYMT

Ao Bo Co

0,5 72,004 192,026 576,243
0,6 50,007 111,149 278,069
0,7 36,745 70,023 150,278
0,8 28,14 46,943 88,279
0,9 22,244 33,008 55,307
1 18,03 24,106 36,486
1,1 14,916 18,16 25,123
1,2 12,552 14,041 17,944
1,3 10,717 11,103 13,235
1,4 9,266 8,954 10,05

1,5 8,101 7,349 7,838
1,6 7,154 6,129 6,268
1,7 6,375 5,189 5,133
1,8 5,73 4,456 4,299
1,9 5,19 3,878 3,679
2 4,737 3,418 3,213
2,2 4,032 j 2,756 2,591
2,4 3,526 2,327 2,227
2,6 3,163 | 2,048 2,013
2,8 2,905 1,869 1,889
3 2,727 1,758 1,818
3,5 2,502 1,641 1,757
> 4 2,441 I 1,621 1,751

Tabanvnua 2

TPEHHS TrPyHTa, Trpaf, M VyAedbHOro cuenjenuss rpyara, KH/m?
npuHHmMaeMble B coorBerctBud ¢ CHull 2.02.01-—-83;

§ — KO3p(PHLUHEHT, NPUHHUMaeMbiii TNpPH HaAOGUBHBLIX CBAAX H CBasix-
obosoukax § == 0,6, a npu Bcex ocranbHbiX BHAax cBai & = 0,3;

N1 — Ko3¢p@PuuueHT, pasHbiit 1, KpoMe cayuyaeB pacuerta PyHIaMEHTOB
pacrnopHbIX COOPYXEHHH, B KOTOPbLIX CleRyeT npuHuMatbh n = 0,7;

N2 — KOI(PPHIHEHT, YYHTHIBAIOLLHA AO/II0 NOCTOAHHOH Harpy3kH B CyM-
MAapHOH Harpyske, onpeaeysieMbit 1o popmyJie

M M
1]2:__:__8__"_‘___8_, (11)
nMz; + M,

rae Mg — MOMEHT OT BHEWHHX TIOCTOSIHHBIX PACUYETHBIX HaArpy3okK
B CeYeHHH (YyHIZaMeHTa Ha YypOBHe HHXHero KoHua cBaH, kH - m;
M, — TO0 2XKe, OT BHEIIHHX BpPEMEHHBIX pAacCYeTHLIX HArpy3ok, KH - M:

n — KO3 PHUHEHT, NpHHHMaeMbll n =20 14 COOPYXEHHA ONMop H
3CTaKal.

[lpumeuanune. Ecau pacuerHble ropH3OHTaJbHbIE RABJCHHS
Ha TPYHT 0. HE YyjoBJeTBOpsAiloT YyC1oBHK (10), HO npH 3TOM Hecywas
CnOCOGHOCTb CBaW NO MaTepHaly HENOHCNOAb30BaHA H IepeMelleHHS
CBaH MeHbill€ TPEAESbHO AONYCTHMbBIX BeJAHYHH, TO [PH MPHBENEHHON
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rayGute csait [ > 2,5 pacuer caegyer MOBTOPHTL, MPHHAB YMEHbUICHHOE
3nauenue Koa(pduuHenta nponopuHonasbHoctH K. Ilpu HoBOM 3HaueHHH
K Heo6XoaHMO NPOBEPHTH NPOYHOCTH CBAH NO MATEPHAJY, €€ fepemMeLleHHs,
a takxke colnwoaenuune ycaopuna (10).

6. PacuetHoe jpasaenne o, KH/M?, Ha rpyur no Kkourakry
¢ 6GOKOBOH NOBEpPXHOCThIO CBaH, BO3HHKawIilee Ha rayOHHe 2z, a Takxe
pacueTHHIft uarubawiuit moment M,, xH - M, nmonepeuynyio cuny Q,, kH,
H npojaonbHyio cuiay N, kH, nefictByiouine Ha ray6HHe 2 B CeuyeHHH

!

CBAH, CJAEAYET ONpeaeysiTb N0 PopMyJaM:
0, = Kz (upAy — WoB/o., + MoC\/aiEy] + HoDyJaiEsD/a.;  (12)

M3 = alEsluoAs — a.Es¥oBs + MoCs + HoD3/a.; (13)
Q: = aiEslucAs — 0Ep]¥oBs 4 0.MoCs + HoDy; (14)
Nz —= i¥, ll5}

rae Ay, By, C\, Dy, As, Ba, C3, Dis, Ax, By, Ci v Dy — xospdunHeHTH,
npHeumaembie no Taban. 3, N — pacuerHas oceBas Harpyska, KkH,
nepejlaBaeMasl Ha roJioBy CBad.
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0,999
0,999
0,997
0,995
0,992
0,987
0,979
0,969
(0,955
0,937
0,913
0,882
0,843
0,795
0,735
0,575
0,347
0,033
—0,385
—(,928
— 2,928
— 5,853

-—5 941

0 005
0,02
0,045

0,08

0,125
0,18

0,245
0,32

0,405
0,499
0,604
0,718
0,841
0,974
1,115
1,264
1,421
1,084
1,752
1,924
2,272
2,609
2,907
3,128
3,225
2,463

— 0,927

0 0
--0,00! 0
—0,005 | —0,001
~0,011 | —0,002
—0,021 | —0,005
—0,036 | —0,011
—0,067 | —0,02
—0,085 | —0,034
—0,121 | —0,055
—~—0,167 | —0,083
—0,122 | —0,122
—0,287 { —0,173
—0,365 | —0,238
—0,450 | —0,319
—0,609 | —0,42
—0,676 | —0,543
—0,808 | —0,691
—,956 | —0,867
- 1,118 | —1,074
—1,290 | —1,314
— 1,693 | — 1,906
—2,141 | —2,663
—2,621 | —3,6
—3,103 | —4,718
—3,040 | —6
—3,919 | —9,544

—1,614] — 11,731

Koadpduunertn

|
1
!
i
]

0,999
0,998
0,996
0,992
0,985
0,975
0,96
0,938
0,907
0,866
0,811
0,739
0,646
0,030
0,385
0,207
—0,271
—0,949
— 1,877

—3,108 |

— 4,688

— 10,340
— 17,919

l 507
1,566
1,612
1,64

1,646
1,575
1,362
0,917
0,197

~(,891]

— 5,804
— 15,076

-—0 005
-—0,02
—0,045
—0,08
—0,125
—0,18
—0,245
—0,32
—0,404
--(,499
—0,603
—0,716
—{(,838
~{,967
— 1,109
— 1,248
~— 1,396
— 1,547
— 1,699
— 1,848
— 2,125
—2,339
—2,437
— 2,346
-— 1,969
1,074
9,242

0
—0,003
—0,009
—0,021
—0,042
—0,072
—0,114
—0,171
—0,243
—0,333
—0,443
—0,575
—0,730
—0,91
— 1,116
— 1,350
— 1,613
- 1,906
— 2,227
—2,578
—3,36
— 4,228
—o, 14
—6,023
—6,765
—6,789
— 6,808

TaGnuua 3

0

O

0
— 0,001
-—0,003
— 0,008
—0,016
—0,03
—0,051
—0,082
—0,125
—0,183
~0,259
—0,306
—0,479
—0,63
—0,815
— 1,036
— 1,299
— 1,608
—1,966
— 2,849
—3,973
~— 9,395
— 6,99
— 8,84

D,

0,999
0,997
0,994
0,989
0,98
0,967
0,946
0,917
—0,876
—(,821
—0,747
—0,652
—0,529
—0,374
—0,181
—0,057
—0,692
—1,592
—2,821
—4,445
6,02

— 13,692 | — 13,826

— 15,6111 —23,14
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