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NPEAUCIOBHE

Ha npennpusTtHsix xumuueckoft, sedrenepepabartuisaiouiefi, rasopo#,
IHEPreTHYECKOH, METaJyPrHyecKofi NPOMBILIIEHHOCTH UIHPOKO OpUMe-
HAETCH TPaHCMOPTHPOBaHHE NPOAYKTa MO TPyGONPOBOAAM, NPOKAadbl-
BaeMHM Haj 3emJ/iefl N0 OTAEABHO CTOAUIMM ONOPAM H 3CTaKa/laM.

TIpoexTHpoBaHHe OTAENLHO CTOSMHX ONOP M 3CTAKA[ OCYIHECTBASETCH
OPraHH3aUMAMH PaJVIMUHOrO NPoPUAA KaK MO THNOBHM, TaK H 110
HHAMBHAYaNALHBLIM TTPOEKTAM.

Ilnf pauHoHanALHOrO NPOEKTHPORAHHA KOHCTPYKuMit onop u acrakap
Gonpllloe 3HAUEHHE HMEIOT HCCAENOBAHHA, MPOBEJCHHHE B nNocaexHee
BpEMS 1O CHHIKEHHIO HX MAaTePHANOEMKOCTH: YMEHbLUIEHHIO TOPH30HTAAbHBIX
TEXHOJIOTHUECKHX Harpy3ok, pa3pafoTke KOHCTPYKUHH ONOp H 3CTaKan
C npHMeHeHMeM CBail M NPEIBAPHTELHO HANPSIKEHHHLIX KOHCTPYKIUHH
W ap.

[Toco6ue nO NPOSKTHUPOBAHUIO OTALHLHO CTOMHINX ONOP M 3ICTaKaL
noj TexHONOru4ecKue TPYGONPOBO/b, PACCMATPHBAIOULEE BOMPOCH OGHEMHO-
NJAaHHPOBOYHBLIX H KOHCTDYKTHBHHX peINeHHH, HArpy3oK, pacuera KOH-
CTPYKUHMHl, NpHMEPOB pacuyera, pa3paGoTaHO BMepBble, 4TO JO/KHO CHO-
cO6CTBOBATh CO3/aHHIO 3KOHOMHYHBIX PEIIEHHIl M COKPAIUEeHHI0 CPOKOB
NPOEKTHPOBAHHS.

Hacronmee Tloco6ue paspaborano LIHWHnpomananui Toccrpos
CCCP (xaupuparst Ttexu. nayx A. H. [oGpomuicaos — pykosoautens
temu,. A. A. bBoaryxos, H. A. Ywakos) npn yuacruu Aromrenso-
anekTponpoekT Munstvepro CCCP (unx. H. B. Beusiikuna), XapbKoBckuil
IMpomcrpoithunnpoext Focctpos CCCP (kaHanaath tex. nayxk JI. Ul JIyu-
auy, B. HU. Tlerpos, unxenepsi B. . 3opun, A. M. Monun), IIHUHnpo-
ekrcraabkoucTpykuus Tocerpos CCCP  (umxkenepwt I ®. Bacuasnes,
B. M. Jlantes), HHHnpomerpoii Muunnpomctpos CCCP (kawannathi
tex. vayk 3. B. BaGuues, A. JI. Torman), THUAIl MunynoGpeuuit
CCCP (nuxenepw 10. A. I'yces, B. ®. Xapnamos).

Ipu cocrasnenuu pasfena «Harpysku u BO3LEACTBHSA» HCNONB30BAHBI
pa3spa6oranunie LHIHHHCK Tocctpos CCCP Pexomennaunn no onpenene-
HHIO HArpy30K Ha OTAENbHO CTOSIIME OROPH M 3CTaKaabn nol Tpy6o-
NpoBOAMK.

[peanoxenns ¥ 3amedanus MPOCHM HANPaBARTL NO  ajpecy:
127238, Mocksa, /Imurporckoe wocce, 46, LIHWUWnpomananuit.



t. OBILHE NMOJNIO)KEHUA

1.1. Hacrosiuee IlocoGue comep:KHT MaTepHanH MO HPOEKTHPOBAHHIO
HOBBIX M PEKOHCTPYHPYEMBIX OTHeNbHO CTOAWMX ONOp K 3CTakal Aas
HaA3eMHbIX TEeXHOJOrHYECKHX TPyOONpoOBOAOB pa3/MYHOrO Ha3HAUYEHHs,
pacnoNOXKeHHbIX KaK BHYTPH, TAK M BHE LE€XOB, M YCTAHOBOK MPOMBILI-
JeHHBIX TPeRNpPRATHI.

IMMpumeuwaunun: 1. K TexHonoruueckHM Tpy6ONpoBOAaM OTHO-

csATca TpyGONpOBOAbI, NMpeiHa3HAueHHbE [Jis1 TPAHCHOPTHPOBAHHA B mpe-
AeJax MNPOMLIMIEHHOrO MAPEANPHATHA HJAH TPYNAN 3THX NPEANPHATHA
Pa3NHUHBIX BeuiecTB  (CbipbfA, BOAL, MPOMEXYTOYHHX H KOHEUHHIX
IPOAYKTOB), TelOBblE CETH H T. N., HEOOXOJAHMbIE IJfi BENCHHA TEXHO-
JIOTHYECKOro MPOLECca HJIH 3KCHJyaTauur o60pyAOBaHHS.

2. Hacrosinee [loco6ue He pacnpocTpaHsieTcsl Ha MNPOEKTHPOBaHHe
OTAENBHO CTOSIIIHX ONOP M 3CTAaKajd ISl TNPOKAAAKH MATHCTPaJbHbIX
rasonpoBojoB H HedTeNPOLYKTOBOLOB, TpelyCMOTPEHHMIX FJ1aBO#H
CHuIl 2.05.06—85 «MarucrpanabHble TpyGONpOBO/KI>.

3. Tlpn npoekTHpOBaHMH OTAENbHO CTOSILIHX ONOP H 3CTAaKaja NOA
TEXHOJIOTHUeCKHe TPy6onpoBOAbl, MNpPEAHA3HAYEHHBE JJs CTPOHTENbCTBA
Ra  BEUHOMEp3abiX, HabyXalolluX, MPOCAAOUHBIX TPYHTaX, JOJMKHBI
cOBMIONATLCA  COOTBETCTBYIOILHE TPeGOBAHHA HOPMATHUBHBIX JOKYMEHTOB,
yTBEPKAEHHbIX HJu corjacoBaHHbiX [occrpoem CCCP.

4. Tlpn npoekTHpOBaHHH TPYGONPOBOAHLIX 3CTAaKal, MO KOTOPLIM
NPOJIOKEHB TPaH3UTHble KabeJH, JIEHTOUHHE KOHBeHepbl W JAPYyrHe KOM-
MYHHKaLHH, AOJKHB COGMI0AATbCSI COOTBETCTRYIOIHE TPeGOBaHHA, YCTAHOB-
aenuple CHull 2.09.03—85 nasi KOMGHHHPOBaAHHBIX 3CTaKaj.

1.2. Onopsl M 3CTakaibl NOA TEeXHOJIOTHUECKHe TPYGONPOBOAH

npeacTaBaAsior COG0H HHXKEHEpHble COOpPY)KeHHs, [peiHa3HAYeHHble NJIsi
pasMELUEHHS TexXHoJOrHueckHXx Tpy6Gonposonos. IIpoekTHpoBaHue yKaszaH-
HbhIX COOPYXKEeHHH [OJ/OKHO OCYIUeCTBJASIThCS B  COOTBETCTBHH co
CHulIl 2.09.03—85.

OrpenbHo ctosimas onopa noA TPYGONPOBOAW COCTOMT H3 OAHOM
HJIH HECKOJIbKHX KOJIOHH, cBf3eH, TpaBepcn H ¢yHaameHTa (puc. 1, a).

ScTakaaa COCTOMT H3 omnop (onopa BxJioyaeT B ce6GA: KOJIOHHBI,
CBAI3H, pureau, (QyHIaMeHTH), npoaeTHbiX cTpoeHHit (¢epm, 6aaok),
TpaBepc, cBsizeil no ¢pepmMam (puc. 1, 6).

1.3. B npoaosbHOM HanpaBjieHHH OTAEJbHO CTOSILLME ONOPbI H 3CTa-
Kaabl chaeayer pa3buBaTb Ha TeMmnepaTypHbie OJIOKH, AJHHA KOTOPHIX
NPHHUMAETCST B 3aBHCHMOCTH OT DNpPENETbHBIX pPAcCTOSHHA MeXay He-
NOABMIKHBIMM ONOPHHIMH YacTsIMH TPYOONPOBONOB H pacuera KOHCTPYKUHH
Ha KJHMaTHYeCKHe BO3AeHCTBHSA.

1.4. TemnepaTypHuii 6/0K (cM. pHC. 1) COCTOUT H3 DPOJSETHBIX
CTPOEHHH, OAHOH aHKEPHOH OMOPH H NPOMEXYTOUHBIX OMNOP.

AHKepHble MpPOMEXKYTOUHbIE ONOPH CHAeAYeT YCTaHABJKBAaTh, Kak
PaBHJO, B CEpellHHE TEMIEPaTypHOro 6JoKa.

B MecTax noBOpOTa WIHM KOHLA TPacchl MNPHUMEHSIOTCH AHKEPHBE
yrJIOBhIE HJIH KOHIEeBble OnOpbl.

Mpumeuaunns: 1. Ilpu npoknanke TpyGONpOBOAOB NO OTAENbHO
CTOSILHM OrnopaM obpasyercsi yCJOBHbIH TeMnepaTypHui#i 6JOK, BKJHOua-
IOIHA B ce6A AHKEPHYIO H NPOMEKYTOYHBIE OMOPHI.
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Puc. 1. Cxema npokaaakn Tpybonpoponos no onopam W acrakanam
a — ppokAagka no onopam; 6 — npoKNajka N[O 3CTakainaM, [ — NPOMeXYTouHas onopa;
2 — anxepHan npOMeXyTounast onopa; 3 — aHKepHas KOuueBas onopa, 4 — KOMNEHcaTop;
5 — rpyGonposon, 6 — Tpasepca, 7 — nmponeTHoe cTpoeHie; 8 — onmopHas uyacTe TpyGonpo-
Boaa, 9 — konouHa; I0 — ¢ydaament; [/ — BCcTaBKK TemneparypHoro Gaoka, 12— ocb
TEMAEPATYPHOTO Pa3phLiRa

2. las 3cTtakaj ¢ Xkene306eTOHHBIMH ONOpPaMH MPHMEHAETCA Temme-
paTypHbifi 610K 6€3 aHKepHbIX Onop.

1.5. Tlepepaua Harpy3ok Ha OTAeJNbHO CTOsSINlHE OMNOPbl H 3CTaKaabl
OT Tpy6GONPOBOAOB MPOH3BOAHTCS [HOCPEACTBOM MOABHKHBIX H HEMOABHM HbBIX
ONOpHBIX yacTeH TPy6GonpoBoaOB.

BocnpusaTHe TemMnepaTypHbIX YANTHHEHHH TPYOONPOBOLOB OCYUIECTBJS-
ercst KoMmmeHcatopamu. OnopHhe 4YacTH H KOMIEHCATOPbl OTHOCATCS
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K JderaasiM TpYOONpOBOAOB H 334aI0TCS TEXHOJOIHHECKHM 3aiaHHeM
Ha NpPOEKTHPOBaHHe.

1.6. OTaeabHO cTOSIIHE OMOPH W 3CTakKaibl AN TEXHONOrHYecKHX
Tpy60onpoBOAOB  AOJIKHB  MPOEKTHPOBATLCH HA CPOK  3KCIAYyaTauMH
He Menee 25 Jger.

1.7. Tlpoknanka Tpy6onpoBOAOB Ha 3CTAKAAAX, BHICOKHX HJIH HHM3KHX
OTAENHHO CTORIMHX ONOpPax IIPHMEHSETCS NPH NIO6OM couyeTaHHu Tpy6o-
NPOBOJOB HE3aBHCHMO OT CBOMCTB M NapaMeTPOB TPAHCNOPTHPYEMBIX
BELLeCTB.

1.8. ITepeceueHne M mnapannesbHOe pa3MelleHHE OTAENLHO CTOSILUHMX
ONOp W 3CTaKal ¢ BO3LYWHBIMH JIHHUSIMH 3JeKTponepenay, a Takxe
COBMECTHAsl NpOKJaaxka TpyGONpOBOROB H  3NeKkTpokabened AONKHH
OCYillecTBAATBC B coorBeTcTBHH ¢ [lpaBuiamMM ycTpoAcTBa 3JeKTpoO-
YCTaHOBOK.

1.9. TIpy OpoekTHpoBaHHY Kene30GETOHHBIX H CTANbHBIX KOHCTPYK-
uHH OTAENbHO CTOSAIUMX OMOP H 3CTaKajl JAOJXKHB BHINOJHATHCA Tpe-
6osanus, npeaycmarpusaemble CHHIT 2.03.11—85 «3aunuta CTPOHTENBHBIX
KOHCTPYKUHil OT Kopposuu». CTanbHbie KOHCTPYKUHH YKA3aHHBIX COOpY-
KEHHIi AOJKHbI ObiTb 3a3eMJEHH.

1.10. B 3aBHCHMOCTH OT O6BEMHO-NAAHHPOBOYHLIX W KOHCTPYKTHBHHIX
pelwieHHi OTAeNbHO CTOSIIHE ONOPHl M 3CTAKAAH MOTYT NPOEKTHPOBATLCSA
Pa3yIHYHbLIX THOOB, OTJAHYAIOLKHXCA MexAay co00# No cjedyioulHM NpPH3HA-
KaM:

110 MaTepHaly KOHCTPYKLHI: )Kene306eToOHHMBE, CTajibHble, KOMGHHHPO-
BaHHbie (CTaNbHbIE H XKeje306eTOHHHE)

N0 KOHCTPYKTHBHbIM PELICHHSIM HeCYLIHX KOHCTPYKILHHA: NpPOJeTHbIX
CcTpoeHri#, onop, PyHAaMeHTOB;

10 BHICOTE BEpPXa ONOpP. HH3KHE H BHICOKHE;

no cmnoco6am pacnosoxenuss TPy6 Ha oOmopax M 3ICTakanax:
O HOSIpYCHOE, IBYXBSPYCHOE, MHOIOSipyCHOE.

Bu6GOp Tex HWAH HHHIX KOHCTPYKTHBHHIX pelieHH#i NPOH3BOAHTCA
Ha OCHOBAHHH JEHCTBYIOUIHX HOPMATHBHBIX AOKYMEHTOB, TEXHOJOTHYECKHX
TpeGoBaHH#, TPOTHBONOXKAPHBIX TpPeGOBaHHHN, TEeXHHKO-3KOHOMHUECKHX
060ocHOBaHUH, TpeOOBaHWA THONH3ALUKH H YHHOHKAUHH, AEACTBYIOUIHX
THNOBBLIX TPOEKTOB, & TaKXe BO3MOXHOH DEKOHCTPYKUHMH MNPEANPHATHA.

1.11. HcxoausiMy NaHHBIMH [N pa3pabOTKH KOHCTPYKUHE onop H
3CTaKaj SIBAAIOTCH: TEXHOJNOIHYECKOe 3aiaHHe HAa NPOEKTHPOBAHHE, paHOH
CTPOUTENbCTBA, T€HEpabHbifi NMJIAH MECTHOCTH C ,Ha3HECEHHEM Ha HeM Bcex
Haj3eMHhX # NOA3EMHBIX KOMMYHHKaUH#, AaHHbIE HHXEHEPHOH reo-
JIOTHH, CBEACHHS O MPOH3BOACTBEHHON 6a3ze CTPOHTENbHbIX KOHCTPYKIUHH.

1.12. Texnonoruyeckoe 3aiaHue Ha RPOEKTHPOBAHHE OTAENbHO CTOSIHIHX
OMOP M 3CTAKaA AONKHO BKJIIOYATH:

a) naaH 4 npoaoabHbifi npodpuab TpyGonposonaHofi Tpaccw ¢ yKa3a-
HHEM T[PHBA3KM MMOABHKHBIX M HEAORBHXHHLIX ONOPHHX uacTed Tpy6o-
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APOBOAOB, KOMNIEHCATOPOB, MECT PACNONOXKEHHH AHKEPHHIX ONOp H KOM-
TIEHCHPYIOIHX YCTPOHCTB;

6) HauMeHoBaHHe TPYGONpPOBOMAOB, HX NPHBA3KA K CTPOHTENIbHLIM
KOHCTPYKUHAM;

B) XapaKTepHCTHKa TpPYGONpOBONOB: HapyXHHR AHaMeTp, Harpys3ka
ot Beca TpybonpoBOAOB, H3OAALHOHHON KOHCTPYKUHH, TPAHCAOPTHPYEMOIO
BEUIECTBA, TONIUHHA TEJIOH3OJAAIHOHHON KOHCTPYKUHH, BO3MOXKHOCTbL OT-
JIOKEHUsI NbilH BHYTPH TpyGONpoOBOAOB, TeMmepaTypa Tpy6onpoBOnOB;

T) THN ONOpHBIX 4acTel H MAaKCHManbHO BO3MOXHBHIE HX nepemelie-
HHUA,, TrOPH3OHTA/bHLIE HArpy3kv Ha HENOABHXKHLIE ONOPHbIE YaCTH
TPYGONpOBOAOB, Pa3Mepbl H THN KOMIIEHCaTOPOB;

) ycTpoiicTBa NS OGCAYXKHBAHHS TPYOGONpPOBOLOB: JECTHHUB, npoO-
XOJHHE MOCTHKH, NN0WaAKH, 060pYROBaHHE,;

€) jJaHHbie MO pe3epBHLIM Harpy3kam H rabaputaM NpH BO3MOXKHOH
PEKOHCTPYKUHH NPeAnpHATHS,

X) npejlenbHble NEepPeMElCHHA KOHCTPYKUHA H OCHOBAHMH;

3) ocobhie TexHoJOrHyecKkHe TpeGOBaHUA.

2. OBBEMHO-NINIAHHPOBOYHLIE PELIEHHA

2.1. Tlpy npOEKTHPOBAHHH OTAENBHO CTOSAILIHX ONOP H 3CTaKkaj
CAEAYET NPEHMYILECTBEHHO NPHMEHATb YTBEPXAEHHHE THNOBLIE KOHCTPYK-
UHH H Y3Jibl.

2.2, Tlpoknanka TPYGONPOBOAHKIX ceTed JOJKHA OCYLLECTBAATHCH
B coorsercTeuu ¢ Tpeboanusimu CHull 11-89-80 <«[enepannnbie nianu
NPOMBILLIVIEHHBIX [TPEANPHATHHAS.

2.3. PaccTosHuss OT MeXUeXOBLIX TPYyGONpOBOAOB HJAM OT Kpas
3CTaKaAbh A0 34aHHH H HAPYXKHBX COOPYXEHHA cleayeT MPHHHMATD
B COOTBeTCTBHH ¢ TpeGosanusimp CHull 11-89-80 u CHuIT 2.01.02-85
«[IpoTuBOnOXapHHe HOPMH NPOEKTHPOBAHHA 3/aHHA H COODYXKeHHi»,
3 TaKke OTpac/ieBbIMH NPOTHBOMOXKAPHLIMH HOPMaMH ¥ NPaBHJaMH.

2.4. [lpoknagky TpyOONpOBOAHMX ceTed chaesyer MPeAyCMATPHBATE
BAGIb NPOE30B H AOPOr, KaK NPaBHIO, CO CTOPOHHI, MPOTHBOMNOJOXKHOH
Pa3MeILeHHIO TPOTYapoB H MEIeXOAHhX AOPOXEeK, BHGHPasA N0 BO3MOX-
HOCTH KpaTuafuiee pacCrosiHHE MeXAY 3AaHUAMH H  COOPYXeHHSIMH.
BHYTPH nNpOH3BOACTBEHHHIX KBApTaNoOB TPacchl TPYGOMPOBOROB CJeAyeT
NPOEKTHPOBATh NAPANJIEIbHO JHHHAM 3acCTPOHKH.

2.5. llepeceueHue TPyGONPOBOAOB ¢ XKeJNe3HLIMH H aBTOMOOHIBHLIMH
AOPOTaMH ROMKHO NPEAYCMATPHBATLCH, Kak npaBuao, noa yraom 90°
HO He MeHee 45°.

2.6. Bucory (paccTosHHe OT RAJaHHPOBOYHOH OTMETKH 3eMJH 10
Bepxa rpaBepchl) OTAENbHO CTOSIUHX ONOP H 3CTakan cielyeT MPHHHMATb:
IS HH3KHX OTRAeAbHO CcroAmimux onop —or 0,3 mo 1,2 M, kpaTHoft
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0,3 M B 33aBHCHMOCTH OT MJIAHHPOBKH 3€MJIH H YKJIOHOB TPYSOMpPOBOALOB;
BJS BBICOKMX OTZeNbHO CTOALEHX ONOpP H 3crakaj — KpatHoi 0,6 M,
obecrieyHpaiomiell mpoesa noj TPyGONPOBOAAMH M 3CTAKAA3MH JKeJe3HO-
JAOPOKHOIO M aBTOMOGHJbHOrO TPAHCNOPTa B COOTBETCTBHH ¢ rabGaph-
TaMu npubanxenns crpoenui no N'OCT 9238—83 u CHuIT 2.05.02—85.

2.7. lNpoknagky TpyGONpOBOAOB HA 3CTaKanax PEKOMEHAYeTcs npume-
HATbL TNpH GoubiiOM KOJMHYeCTBE TPyGONpPOBOAOB MaNHX JHAMETPOB,
OTBETBJEHHH W mnepeceyeHui, npH OGoJbWIOH TNJOTHOCTH 3aCTPOMKH
TEPPUTOPHH NPEANPHATHS.

2.8. Tlpoknaaky Tpy6oNpOBOAOB Ha HH3KHX OMNOPax Ccleayer npe-
JAYCMATPHBATb MO TEPPHTOPHAM, HE MOAJEKAWIHM 3acTpPOfike, NPH OTCYT-
CTBHM, KaK MNpPaBHJO, NepeceueHHs C AOPOraMH, 4 TaKXKe BHE NaXOTHLIX
3emelb.

2.9. Mecta pa3phiBOB TeMnepaTyprRuX OJOKOB CJAeAyeT, KaK NpPaBHIO,
COBMEljaTb € KOMNEHCHPYIOIUHMH YycTpoficTBamM¥ TpPYGONMPOBOAOB, NpH
3TOM Heo6XOAHMO MNpexyCMaTPHBATh HaHGONAbIIYI0 BO3MOXKHYIO AJHHY
TeMneparypHbix GJIOKOB.

2.10. Packnaagka Tpy6onpoBosoB Ha TpaBepcax 3CTakal H OTHEJNbHO
CTOALHX ONOP MPOH3BOAHTCS C yyeroM Haubosee PAllHOHANBLHOIO pelleHHs
KOMMEHCATOPHLIX y3J/10B, YNPOWEHH Da3BA3KH Y3JOB TPYyGONpoOBOAOB B
MecTaX OTBETBJAEHHH, a TakXe C y4eroM HaHGonee pPAaLHOHANBHOTO
3arpyXXeHHsi CTPOHTENbHBIX KOHCTPYKUMHA.

2.11. B nomnepeyHOM CeYeHHH 3CTaKaf H OTAENBHO CTOSUIMX ONOP
PEKOMEHJYeTCH PaBHOMEPHOE paclnpelie/ieHHe Harpy3KH or TpyGonpoBoaoB
¢ BO3MOXKHOH neperpyskoit oaHofi U3 CTOpoH He Gosiee 20% (cm. n. 4.12).

2.12. Tlpx npokaaake TpyGonmpoBOAOB NO 3CTaKagaM rHOGKHE KOM-
TIEHCATOPH PEKOMEHAYETCH YCTaHABAHBATh MEXAY OTHeNbHHMH TeMnepa-
TYPHBIMH 6JI0KaMH HJH B HanGojee BO3MOXHOA GAH30CTH OT 3TOTO
mecta (He nanee 5 M ©mO AAMHE 3CTaKagh OT TeMNEPaTyPHOro
pa3pmuiBa).

2.13. JIna ymeHbuieHHS Harpy3oK Ha NpOJeETHble CTPOEHHS 3CTaKaj
DPEKOMEHAYETCS MCITONb30BAaTh CAMOHECYULYIO CIIOCOGHOCTh Tpy6onpoOBOAOB
6onbLIOTO JHameTpa C ONHPaHHEM HX TOALKO Ha TPaBepchl Haj OMOpaMHu
3CTaKajh HaH BOAM3M HHX.

2.14. Mecra oTBeTBJEHHA Ha OCHOBHOH 3CTaKajle PEKOMEHAYercs
NpUHHMAaTh no ta6a. 1.

2.15. B nensix COKpalleHHWs WIHPHHBI 3CTaKal M OTAENbHO CTOSLIMX
onop Mmenkde tpyGonposoanl guamerpoM 50—200 MM gomyckaercsi KpenuTb
K OobiiuM TPyGONpPOBOAAM, 2 TaKXe B OTAENbHLIX CAy4asX Ha AOMOJHH-
TeNbHLIX KOHCONSIX, YCTAHOBJEHHHIX K CTOMKaM MeXJy Apycamu 3CTakaa.

2.16. dnsa scrakaj ¢ aHKepHBIMH OMOpaMH HEMOABHXKHbIE 3aKperuie-
HHf TPYGONpOBOAOB PEKOMEHAYETCH OCYLHEeCTBASATb Ha TpPaBepcax  3THX
onop B Kaxaom 6Joke.

Ilpun npoxnagke TPYGONPOBOAOB MO OTAEALHO CTOSIHM ONOpaM Ha



Tabawua |

OFnomeHse BEPTUKSILION BIPY Snk
a1 M JaiHb OTBETBANCMuUN  HCTIKA LY PeRomeitayenoe HeCTo OTBeTBIeH N

K QHDIOCHYNOR BUFDY SR #a OCHOBNOR ICTaKale
OCROBHOR W TAKIAB

<0.3 B awbom mecre
03--05 He aanee 5 m ot awGoit onopu
>05 To ke, oT aHkepHOR onopul

AHKEPHBIX OMOPAX AONKHO APEAYCMATPHBATLCS HENOABHXXHOE Kpenaenue
BCeX HAK wacTH TpyGonposoaos.

2.17. Mpn  NpOEKTHPOBAHMYM OTAENLHO CTOSWHX OROP M  3CTaKaa
YKAOH TPy6onpoBOROB AOAKEH CO3NIBATLCH 32 CYET HIMEHEHHA OTMETKH
BEPXHCTO 00pe3d dyHAaMenTa HAM AJIMHB KOJOHH C yuyeTom peabeda
NOBCPXHOCTH 3eM/H BAOJIb TPUCCHI.

2.18. PaccTosiHHA Mexiy OTIeNbHO CTOfUIHMK oOflopamu noa TpyGo-
APOBOALI AGANKHLI HAZHAHATLCA HCXOAH W3 pacyeta TPYG HE NPOUHOCTL
# XKEeCTKOCTb.

fllar mexay onopaMm# 3CTaKa/l peKOMEHAyeTCA npuHuMate 12, 18,
24 u 30 M.

2.19. lMpn npoxsnaake TPpy60oUPOBOAOB HA HHIKHX ONOPAX PaccTos -
HHE OT MOBCPXHOCTH 3€MAH R0 HH3A TPYG HAH TENNOH3IOAANUKKM AONKHO
6Lty He menee 0,35 m npn wnpune rpynan Tpy6 meHee 15 M n 0.5 m —
npy 1.5 m a Goaee. [Oaa nepexoaa uepes Tpy6onpoBOAW c.ejlyer
NPeAyCMATPHBATL NENIeXOAiibie MOCTHKH MHPHIOA ne menee 0,9 m.

2.20. Mpu npoknaake no 3cTakapam Tpy6onposoaos, TpebyiouLHx
PETYASPHOro  OOCAYMHBAHHA  (He MeHee O4HOrO pa3a B  CMeHY),
2 TAKAKC B MHOTOAPYCHBIX  3CTAKAZAX JAOKHL MPeAyCMaTPHBATLCR,
KaK NPUBH.10, NPOXOIHDIE MOCTHKH HIMpHnoil He Menee 0.6 M ¢ mepuiamu
BLICOTOH He meHee 1 M W yepes Kaxawie 200 M NeCTHHLDN — BEPTHKAAbHbLIC
C WIATPOBLIM OFPANKIEHHEM MAH MApiLeBne.

Tlpoxoanuie MOGCTHKM NPH NPOKJI@IXKE 1O 3ICTAK3ZaM W OTAEAbHO
CTUSILIUM ONOPAM PEKOMEHAYETCA NPeAyCMATPHBATh TaKxe B MECTax nepe-
CEHEHHA KCIEIHBIX AOPOr, 0BParoB # Ha [APYIHX TPYAHOLOCTVAHBIX
298 ofcayxisanus Tpy6onpoBoaoB MecTax.

3. KOHCTPYKTHBHDBIE PEWEHHA

3.1. OraeabHo cTOAMHE ONOPLI W 5CTAKAAB CAeayeT, KaK MPABHAO,
NPOEKTHPOBATL COUPHLIMH H3 VHH(PHIUMPOBAHHLIX Ke1e306eTOHHBIX KOH-
CTPYKUMA C HEHANPAKEHHON HAau HaupsiKeHHo# apmatypoil. Tlpumenenue
CTANbHBIX KOHCTPYKIUHH RONYCKAeTCA B COOTBETCTBHH ¢ TexHuueckumu
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NpaBHiaMH NO 3KOHOMHOMY PacXO10BAHHI OCHOBHBIX CTDOWTENbHBIX Ma-
tepuanos (TIT 101-81*).

3.2. Baop MaTepHaJOB CTPOHTEIbHBLIX KOHCTPYKUHH CAelyeT NPOH3-
BoauTh Ha ocnoBaHud CHull 11-23-81 «Cranbsible KOHCTPYKUHMH» H
CHull 2.03.01-84 «Berontibie U Xe1e306€TOHHLIE KOHCTPYKUHHY.

3.3. KOHCTPYKUHH OTAENbHO CTOSIHX ONMOp M 3cTakal nod Tpybo-
NPOBOAbl C JETKOBOCTIAAMEHSAIOLUIHMHUCH H FOPIOUHMH XXHAKOCTAMH U rasamu
AOAMHbBI MPOEKTHPOBATLCA HECTOPAEMbIMH.

3.4. Tun onopHbx uacTell TPYGONPOBOLOB ONpENAENSETCH TEXHOJNOMHU-
YeCKUM 3aJaHHEM B 34BUCHMOCTH OT BE/JIHUHHB MepejaBaeMblX Harpysok
H BO3MOXHOro nepemelueHna Ttpybonposoaa. Ilpu BHOOpPe NOABHKHBIX
yactelt cAelyeT CTPEMHTbCH K NPHUMEHEHHIO YCTPOHCTB, CHHKAWOULHX KO3d-
GHIUKEHT TpeHHs, HalpUMeD NPOKNaN0K W3 ¢dropornacrta H Ap.

3.5. )KenezoberoHHnme ONOPbl MOFyT MPHMEHATHCA €  KOJOHHAMH,
3d11eMJICHHEMU B OTAeAbHbie (yHAaMeHTbl, B BHAE OAMHOYHBLIX CBak-
KOJMIOHH, CBAH-KOJOHH, OOGbeAHHEHHBIX B ILJOCKME HJAH NPOCTPAHCTBEHHbDIE
CHCTEMbl; B BHAE KOJIOHH, YCTAHOBJEHHBIX H3d GAHOCBaiHbie (yHAaMeHTH
n3 cBali-obosiouek M GypOHaGHBHBLIX CBai.

3.6. KonoHub CTaJbHbLIX ONOP CAeNyeT NPHUMEHSITh XKeCTKO COeAHHEeH-
HBIMH ¢ ¢pyHnamentamu. [onyckaercd npuMeHeHHe LiaPHHPHOTO ONUpaHHs
Ha (YyHAAMEHTH NPH YCJ0BHM ofecnevyeHus YCTOHUHBOCTH ONOP B MPoO-
JOJbHOM HanpaBJ/eHHH NPOJETHBIMH CTPOCHUAMH HN TPYOaMHU H aHKepHBIMH
OnopamH.

3.7. Inst oTaenbHO CTOALIMX ONOP € NMPUMEHEHUEM Kene306eTOHNhX
wnan TeMmnepaTypHbli GJAOK KOMNOHYETCH M3 TPOMEXYTOUHBIX ONOP
B BHAC eJe306eTOHHBLIX UINaJ, YKJajblBaeMblX Ha necyanyio NOAYIIKY,
3aUIHLICHHYIO OT BbiAYBAHHUS MYTeM NPONMTKH ee GHTYMOM, M AHKEPHHX
HH3KHX )Kene306eToHHbIX onop (pHc. 2). YKasaHHble KOHCTDYKUHWH onop
cjeqyer NPHMEHATb NPH HENYYHHHCTHX TPYHTAX.

3.8. lns oTAeAbHO CTOAMHX HHAKHX H BHICOKHX HKeNe306eTOHHEX
onop (puc. 3 H 4) TemMneparypHbiil 610K KOMIIORYETCS H3 NMPOMEX YTOUHBIX
ONop MNPAMOYTrOJLHOFO HAH KOJNbLEBOrO CEeYeHMsi M OfHOH aHKepHO#
NPOMEKYTOUHOH ONOpbl, BHINONHAEMOH OOGLIYHO TAKOTO XK€ CEeUPHHRA, HO
C YCHAGHHHM apMHPOBAHWEM. AHKEpHbI€ KOHUEBHE H AHKEPHbIE YTJOBhie
onopbl MOFyT OniTb BLIMONHEHb B BHAE MPOCTPAHCTBEHHBIX JKene3o-
6ETOHHBIX HJAH CTAJBHLIX OHOP.

3.9. lns 3crakaj, BLINOMTHACMBX MOJHOCTLIO H3 KeNe306eTOHHLIX
KOHCTPYKUHH HAH KOMOMHHDOBAHHBIX KOHCTPYKUHMH  (Kene3o6eTOHHbIX
OfiOp H CTaAbHBIX MPONETHHX CTPOEHHW) TeMmmepaTypHHii 60K A0JMKEH
KQMIIOHOBATbCA, KaK NPaBHJO0, H3 OAHHX NMPOMEXYTOUHBIX onop (pHc. 5
r 6). Topusonranbibie Harpyskn, AeHCTBYIOULHE BAOAb OCH TpPacch;
BOCIIDHHHMAIOTCS] BCEMH ONOPaMH TeMmneparypHoro 6Joxa.

3.10. Ilns oTRenbHO CTOSIM(HX ONOP M 3CTAKald, BHINOAHSEMBIX
AONHOCTBIO H3 CTajdbHBIX KOHCTPYKuMi (puc. 7), Temnmeparypubii 6ok
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Puc. 6. KoHCTPYKTRENAA CXEMA ABYXBAPYCHOR 3cTaKaiss
[ -~ XKene306eTOHHASt  ONOpa  3CTaKkadl; 2 -— cTafbHule  (QEPVbl  RPOIETHOrO  CTPOCHHA!
3 -— CTaabHLIE TPABEPCH MPOIETHOr0 CTPOCRUA: 4 - CBH3K; § — dyHAAMEHT

A0JIKeH KOMIOHOBATHLCH H3 LIPOMERYTOUHBIX M OLHOH aAHKEPHOW OROpbI,
Ha KOTOPYIO MEpefaloTCA BCe TOPHIOHTAJbHbIE HAarpysku, AeRCTBYlOUIHE
BAOAbL JaHHOTO 6/10Ka.

3.11, Tpasepchl gas onHpaHus TpvOONPOBOAOB NOAPa3ALASAOTCH
H4 psigosbie H ycuaeHyble Ha psnoBblx  Tpasepcax  A0/XKHO 6bith
NpeaycMOTPeHO MOABHAHOE OnHpaHHe TPYOGOMNPOBOAOB, 8 ta YCHJIEHHbIX —
HeMOABHXKHOEe 3akpenaenue. JKese306eTOHHble TPaBepchl PEKOMEHAYETCH
NPOEKTHPOBATHL HPAMOYFroabHOTO ceuenuss (puc 4). JKeaeloGeToHHble Tpa-
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Bepchl AOVIXKHB HMeThb CTajdbHbie 3axkJajHblie AeTalH ANSl pa3MeLieHHs
ONOPHBIX uyacTeil TPYGONPOBOAOB H AR KPEMJEHHA HX K KOJOHHAM
onopul MM MPONETHBHIM CTpoeHHeM 3cTakal CraibHble TPaBepchl PEKo-
MEHAYETCS BHIMOJHATD KOPOGUATOrO CBAPHOTO CEUYEHHN H3 ABYX LIBENJEPOB
HJAH FHYTBIX 3aMKHYTbIX npoguaeit (puc. 8).

3.12. B mectax paspuBOB TCMNEpaTypHbiXx O6J0KOB cjeayeT mnpH
HeoGXOAMMOCTH fpellyCMaTpHBAThL BCTaBKH VA PasMellleHHsT KOMHACHCH-
pylowHx yctpoitcts. TIpHMepsl pelieHHR BCTAaBOK AR OTAEAbHO CTORINHX
Onop ¥ JJf XeNe306eTOHHOH TaKaibl NOKasaHbl Ha puc. 9

3.13. lMponeTHnie CTPOECHHA 3ICTAKa[d PEKOMEHAYETCS BHINOIHATL B
BHAE Xe1e306€TOHHBIX NPEeABAPHTEbHO HANPAXKEHHBIX 6aN0K NpH ApoOAETax
A0 12 M wiH CTaNLHBIX M XKene306eTOHHBIX (epm.

3.14. INponetHbie CTPOEHHS] M3 CTaAbHBIX (EpPM CAeAYyeT BbHINOIHATDL
B BHAE TNPOCTPAHCTBEHHBIX KOHCTPYKUHH, COCTORIUHX #H3 JBVX BEPTH-
KaabHbIX ¢(epM, COefHHEHHHX MeXJay co60#i TI0O RepXHEMY H HHXKHeMY
NoAICY CBA3AMH H TpPaBEpPCaMH.

3.15. CrepKHH CTaNbHBIX ()epM NPOJETHLIX CTPOEHHH PEKOMEHAYeTCH
TIPOEKTHPOBATb H3 OAHHOUYHLIX YTOJIKOBHIX MpOdHIeR.

3.16. CraabHble MPOMEXYTOUHbIe NJIOCKHE OMOPHl CJAEAYeT MPHHUMATh
PeUIeTYATHIMH C BETBSMH N3 IBYTaBpOB M DEUIETKOH 3 YrOAKOB HJIH
THYTOCBapHBLIX NpOgHIei 3aMKHYTOro cedeHHA. JIa NpHAAHNS KOHCTPYKLUHUH
onmop 6oJibiteil MEeCTKOCTH OT CKPYYHBAHHS HeOOXOAHMO Mpe1ycMaTpPHBATH
AHATPAMMbI-pacroOpKH H3 IUBEJJEPOB H.JIH YroJKOB C NJaHKaMM, COlH-
HAOLWHX BeTBH Mexay cobok.

AHKepHble ONOpH CledyeT COCTABAATb H3 ABYX [JIOCKHX OMOp,
COelHHEHHBIX MeXAYy c060fi BAOAL TPacChl BEPTHKAJBHLIMH CBA3AMH.
[TpocTpaHcTBeHHAs! XECTKOCTb AHKEPHBIX ONOp OOecneyuBaeTcsi FOPH3OH-
TaNlbHHMH CBA3IMM B YpPOBHE HM3a TpaBepc M MO BHCOTE ONOP.
Ceuenne pelieTKH CBS3€H CTaJbHBIX ONOP DPEKOMEHAYETCH NPHHHMAThb
H3 OLHHOUHBIX YFOJKOBbIX HJIH 3aMKHYTHIX npodunel, nNpHHHUMAA VIJbl
packocoB cBA3efl pasHniMH 40—50°.

3.17. Bbi6op cxeMbl TODH3OHTAJNbHLIX CBR3ell Mex[y BEPTHKAJIbHLIMH
¢epMaMH caeayeT MPOH3BOAHTL B 3aBUCHMOCTH OT DacCTOSIHHA MeXIy
HumH. TIpH paccTOfHHAX MeXAy BepTHKalbHhMH depMaMH 3 M H MeHee
ClelyeT HPHHHUMATbH TPEYroJbHYIO pelieTKy, a MpH paccTosHHH Gonee
3 M — KpecToBYIO pelleTKy.

Cpa3H celyeT NPHHHMATb M3 OAHHOYHBIX YFOJIKOBBIX HJIH 3a8MKHYTBIX
NPAMOYTOJIBHBX NPOdHUIeR.

3.18. ConpsixkeHHe NpoOJETHBIX CTPOEHHH 3CTAaKaj ¢ ONOpaMH PeKo-
MEHAYeTCH BHLIMOJHATL NYTEM [epefavud NaBjJeHHR Ha ONOpPY LEeHTPaJbHO.
KOHCTpYKUHMR Yy3/1a cOnpsikeHWs AOMKHa obecreudsaTbh nepeaavy npo-
KOMbHBIX TOPH3OHTANBHHIX CHA C MOsica OLHOH (QepMbi Ha NOSiCa CMEXHOM
depMmbl.

3.19. OtaenbHbie PyHaaMeHTH noi ORNOPH CJAedyeT MNPOeKTHPOBATH
c60pHOR HJIH MOHOAHTHOR KoHCTpykuHH. Boicory dynaamenrta caenyer
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Pec. 12. Tunst onop ¢ npHMencsnem Gyponabusunix caak N caaili-o6oaouex
/ — konouna, 2 — GypoHaGuBHam csas WAH cpas-o6oaoyka, 3 — rTpasepca, 4 — nposeTHoe

CTPOEHHE ICTanaAdl, 5 — pirefb onoph

Ha3HauaTbh HO YCNOBHAM 3arjayb/ieHHs B CPYHT H YCJIOBHAM 3aJ€JKH KO-
JoHH onophl. Tliowans noaowsbl GyHaaMeHTa PEKOMEHAYETCH NPHHHMATh
npsAMOyro/ibHoi popMbl ¢ oTHOWIEHHEM cTopoH (.6—0.9.
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3.20. ConpsxeHue CGOPHBIX JKeNe306€TOHHLIX KOJOKH C OTAedbHbIM
(hyHAaMEHTOM CAEAYeT OCYWECTBANTh NOCPEACTBOM 3AMOHOAMUYHBAHMA B
crakad @yHaamenta Ha raybuny He mMeHee 1,5 pasmepa Gosapuied
CTOPOHbl CEYEeHHMH KO/JOHHbI W HEe MeHee JJHHbI AHKePOBKH NPOAOJbHOM
apMatypnl KOJjOHHbl. CThIKH Xee306€TOHHLIX KOMOHH C (yHLAaMeHTOM,
BOCTIPHHHM2I0LLHE PACTATHBAIOINMUE YCHAMA, ROSKHb BLINOAHATLCH € NO-
MOLILbIO CBADKHK CTAJbHLIX 3aKJaAHBIX JOeTaneHd WAH CBAPKH BLUTYCKOB
apmartypbl KONOHHB H ¢pynnamenra. ConpaKeHHe CTalbHBIX KOIOHH ¢ $yH-
AaMEHTaMH CchaeayeT OCYHIECTBASTbL ¢ IMOMOILbLIO CTadabHbix 6a3, ycTaHOB-
JeHHbIX Ha (yHAAMEHT € KpenJeHWem HX aHxephuimn Gosntamu (puc. 10).
Hu3 nantel cranbHbix 6a3 Ao/XKeH ObiTb PACNONOXKEH He MeHee yeM Ha
200 Mm Bhwe MNAHHPOBOYHOH OTMETKH 3€MJIH.

3.21. KOHCTPYKTHBHLIE PeilieHHs1 CBaMHBIX OMOP MOrYT OCYU1eCTBASITb-
€ B BHJE OTALIAbHLIX 3a0WBHLIX CBAH-KONOHH, KOJAOHH, 3aMOHOJHYEHHBIX
B OGVpPOHAOHBHYIO CBal0 HAK CBAI-000J0UYKY H DPAMHO-CBAHHLIX CHCTEM,
COCTOSIMX M3 [BYX HJH YeTbipex KOJOHH, OOGBCAHHEHHbIX B MJIOCKYIO
HJIH TPOCTPAHCTBEHHYIO CHCTEMY C [IOMOMILIO CBsA3eH, pHrejefd, cBakHoro
pocteepka (puc. 11, 12 u 13).

3.22. BuiGop THNA CBa2HHHWX ONOP NPOH3IBOAUTCA B 3ABHCHMOCTH OF
IPYHTOBbIX YCJOBHH, BEJHYHH Harpy3ok, JA€HCTBYIOIHHX Ha OROpYy,
ra6apHTOB ONOPhi, TEXHHKO-3KOHOMHYECKHX NOKa3arteneil.
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Puc. t4. Y3an onop ¢ npuMencHuem cBai
¢ - vird ONHPAHUY TPaBepe Hd CBalO-KOJAOHHY, 0 —- vawl KPeUCHHA CBH3EH, 8 -- 34.1C0RA
ROJOHHBE B €Ba-060J04KY ¢ -- hQHCIPYRUKHA  pocTeepka, [ - rpaseped, 2 —- 0TMeTha
FOJOBL  (BHH-KOJOHHLI; 8 -- 10NYCK HA HETOMHOCTL, 4 ueMenTeblil paethop 5 - cBan-
KOJOHHG, 6 -- MCTALIHYCCKRHC CBA3H, 7 — apMarnypHoiH  Kaphic, & — GeTuithan  upobhd,
9 — Bast-06004ka, [0 - necok [1 — nanta pucTsepna, 12 —— sunepuue G0l f3 - cBaw,
14 — GeTnHHUM NOSTOTOBKA

8
y /] . .
eaces W cecaassceer oo W cccd 70:%’,',‘-,.

Puc. 15, Koucrpyxumus
cranbnoro RPOXOAHOrO

MOCTHKA
! - orpas.ienus  MoCTH-
AN 83, 2 — Gaaka WUCTHKA,
] d - Tpascpca, 4 -- wa-
b T, 5 — sepx 6a30n
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3.23. [lpu 3aGuBke B rpyHT CBad JONYCRAOTCH CAENYIOLIHE OT-
KJIOHCHHS:

ANA cBaf-KOJoHH: B naaHe -+=30 MM, 10 BepTHKann — HeroGuBKa
10 MM, nepe6uska 30 ww;

4as cpak-o6osouex: B niane =60 mm: no Beprukaan +30 mm.

3.24. He nonmyckaercs npumeHeHHe CBall-KOJOHH B TPYHTOBBIX YCJ0-
BHAX, B KOTOpbIX OHH pA00TAI0T KAaK CBaH-CTOHKH, a TakXe CBaH-
KOJ0HHBI 6€3 NONepeyHoro apMHpoBaHus.

3.25. Pexoaenayercdl ceueHHe CBaM-KOJOHH B ONOpax NPHHUMATHL
3002300, 3503350 u 400400 mwm, Baewnuii nuamerp cpali o6onouek
H OyponabusHbix cail 800, 1000 n 1200 mm.

3.26. PexkomeHayeMble y3jabl ONOP ¢ NPHMEHEHWEM CBaH NOKa3aHbl
Ha puc. 14

3.27. [lpumep KOHCTPYKUMYH NPOXOAHOrO CTAALHOTG MOCTHKA NOKAa3aH
Ha pac. 15.

4. HATPY3KH H BO3AEANCTBHA

4.1. Tlpn pacuere OTAETBHO CTOAUIHX ONOP H 3CTAaKaa Heo6GX0AUMO
YUMTHIBATh HArpy3kd, BO3HHKAIOUlME [PH HX BO3BEREHHH, SKCRAYATAUUH
H MCIILITAHHH TPYGONpOBOAOB.

4.2, OTaeabHO Crosulde ONOPR W 3CTaKanbh AOJKHB PACCUMTHIBATLCH
H& Harpysku or Beca TPYGONPOBOAOB C H30JASLHEH, Beca TpPaHCNOPTH-
pyeMoro TmpoAavKTa, Ha T[OPU3OHTAJbHbIE Harpyskd H BO3ACHCTBHUS OT
TpyBONpoBOJOB, HArpyY3KH OT Beca JIO4A€H H PEMOHTHBIX MarepHajoB
Ha O0CJYKHBAIOUIMX TIOULATAKAX W NMEPeXOAHbIX MOCTHKAaX, OT OTJIOXKEHHH
IPOM3BO/ICTBEHHON MbUIH, @ TAaKXe CHEroBHE H BETPOBLIC HArpy3KH,
npu Hauwbolee HeGJArONPUSITHOM HX COYETAHHH.

Harpyskn u Bo3zeiicTeHsi OT TPpyOONPOBOAOB NPHHHMMAIOTCH 1O 3aAa-
HHIO TEXHOJOTHUYCCKHX opranusauufi B 3apannn ROAXKHB 6bITh yKasaHbl
HarpyskH H 4Hcad0 Tpy6onpoBOAOB MO spycam. CHerosbie W BeTpoBbie
HAarpy3ky, a Takxe KO3p(PUUHEHTH H4ACKHOCTM MO HATPY3KaM oOfnpe-
aensiorea no CHull 2.00.07-85 «Harpysku u Bo3zefictsusa» u tada. 2.

4.3. HopmMaTuBHas pa3HocTb Temieparyp OT KJAMMATHHYECKHX BO3-
neicteuit onpepeasieres no CHull 2.01.07-85 B 3aBHCHMOCTH OT K/AuMa-
THUYECKOTD paiona.

4.4. Tlp# OTCYTCTBHH B MOMEHT COCT@BJCHHA CTPOHTENBHOH WACTH
NPOEKTa M3BECTHOM pacKaa/IkH TPYOOMPOBOLOB 38 OCHOBHYIO HCXOIHYIO
BEJIHYHHY NPHHHMAETCs HODMATHBHAN BePTHKA.IbHAs Harpyska Ha | M
ANKELL Tpacchl — g Harpyaka ¢ Hapsay ¢ Becom caMux TPpYOONpOBOROB
€  H30AslHeH W TPAHCIOPTHPYEeMbIM MNPOAYKTOM JOJUKHZ BK/IIOYATH
TaKXKe Harpy3Ky Ha O0C/AYXHBAOLULHE [JIOIMAAKH, BEC CHera, NPOM3BOJ-
CTBEHHOH MBI M OTJAOKEHHH BHYTPH TpYOONPOBOXOB, MApH 3TOM KO-
3 dHutenT HaneXXHOCTH N0 HArpyaxke NMpHHUMaercs paBHbiM 1,1,
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Ta6anua 2

Kaaccudukaunn ) Kousppuugsnent
Harpy3oK Harpyakan HAZEKHOCTH
no Hi“‘p}’BKQ

NMocrosnuste Ot cOGCTBEHHOrO Beca OTAEJbHO 1,1(0,9)
CTOHILHUX OHOp H 3CTaKaa ¢ or-
PaXMAAIOULUMH KOHCTPYKUHAMH H
06CAYKHBASMBIMH T110IAAKAMH

Bpemeninbie  anu- § Or Beca TpyGONpoBOAOB € Tex- 1,1(0,9)
TeabHble HOJIOTHYEeCKOH apMaTypo# H
OMOPHBLIMH YaCTAMH

Or Beca u3oRAUUM H QYTEPOBKH 1,2(0,9)
Or Beca TPaHCHOPTHPYCMOH ]
KHIKOCTH B CTALHH 3IKCMIya-
Talliu

Ot Beca OTJ0KEHMH BHYTPH 1.1
TpyOONpoOBOAOB B CT4AHH 3IKC-
JyaTauuH

Temneparypuble  TexHOJOTHYe- 1,1
ckue Bo3feflcTBHA  (PAa3HOCTHL
TeMNepaTyp)

BHyrpenunee papnenue B cTanuH 1,2
IKCILAYATAIHH

KparkoBpemennnie | Or seca /iogedt W PeMOHTHbLIX 1,4
MaTepUa]OoB Ha MAOWAAKAEX H
MOCTHKaEX
Or Beca NpOH3BOICTBEHHON MhLIH 1,2
Ha nopyunn uepua niomalok 1,2
i MOCTHKOB
Cuerobast 1.4
BerpoBas 1,2
KiaumaTtuueckne temnepaTypHble 1,2
BO3AeHCTBHA (PAa3HOCTL Temfle-
patyp)
Ot Beca Boabl HPH FHIAPABJIH- 1
YeCKHX HCABITAHHAX
BuyrpeHHee faBsjeHHEe NpH HCHBI- 1
TaHuAX

OcoGble Ceiicmuyeckue BO3AeHCTBHA, HA- |

TPY3KH, Bbi3bIBAEMbIC Pe3KHM Ha-
pywiedHem TEXHOJONHYECKOro
npoiiecca, BpeMeHHO# Heucnpas-
HOCTbIO WAM TOJAOMKOH 0060pYy-
AOBaHHs

Mpumeuanuna: I. [ag TpyGonpoBosos NpeRupHATHH uepHOR Me-
TaNIYPrad KO3 GHUMeHT HAAEXHOCTH N0 HArpy3ke AR BHYTPEHHero
NaBJjeHHsA B CTallHH IKCIJyaTauUUu EpUHUMAeTCs paBHbiM 1,15,

2. Ilns ynpouieHus onpeaenenusi pacyeTHOH HArpy3kd or geca Tpy-
6olpoBOAOB € H30MRLHEH, (QYTepOBKOiH, TPAHCTOPTHPYEMbIM TNPOLYKTOM

21



H T. 1. pa3pewsaeTcs HCNOJAb30BAThb €ANHbiA KO3pPHUHEHT HAXEKHOCTH MO
Harpy3ke aas BeprukaabhnX Harpysexk 1,1(09). C r1o#t xe ueabo
paspeluaercs NPHHHUMATb €AHHbIH KO3(PPHUHEOHT HANEKHOCTH NO HAFPy3Ke
1,1 Aas ropH3OHTabHLIX RArpy3oK OT TeMREPATYPHLIX TEXHOJOMHYECKHX
BO3ACHCTBUH M BHYTPEHHETO RABJICHHA.

3. 3uadennn KO3(PQPUIHEHTOB H3ACHHOCTH MO HArpy3kaM, vKa3auHble
B Tabh. 2 B CKOGKax, MPHHMMAIOTCA B TeX CAYYAAX, KOTAA YMEHbIIEHHE
Harpy3oK Bbi3biBaeT Oojee HeOAaronpUATHLIC YCI0BHA PaGOThl PACCUHUTHI~
BAeMOTr0 3/1€MEHTa KOHCTPYKUHH.

4. T1pu coueTdaHHH HArpy3oK CIeAYCT VUMTHLIBATh (PH3IHUECKH BO3MOMXK-
Hble BAPHAHTHl OAHOBPEMEHHOTO JICHCTBHSA PA3IAHYHBIX HATPY30K, B Hact-
HOCTH:

a) npu  OnpepeJeHMH Harpy3oK OT ra3onposoA0B, NAaponpoBOIOB
H NPOIYKTONPOBOAOB, 1] KOTOPbIX, COTJACHO [IPaBH.IaM NPHEMKH MX
B IKCILTyaTaluio, 006513aTellbHO THAPUBJAHYCCKOC HCNbITahue, cJaeayer
YUUTBHIBETH, YTO TAKOMY HCIBITAHWIO OAHOBPEMEHHO MOXKCT NOABEPraThes
aumb  oAMH  TpvOGomposoa. [flpw stom B pacuer npuunmaercs TOT
TPpy6GONPOBOA, HAMOJHEHUC KOTOPOro Hauboaee HEBLINOJHO OTPAMKKACTCH
H3 DACCYNTAHHOM 3IEMEHTE CTPOHTCIbHOA KOHCTPYKuuu. Tlpu ruapasau-
YECKOM HCObITAHHM HArpy3kKH, BO3HHKAIOUWIMC MPH NCPECTaHOBKE 0BGopy-
JOBAHHSA, NCKIOYAIOTCH,

0) NpH onpenesieHWM HATPY3KH OT Beca OTJAOXKEHHI BHVTPH raso-
NPOBONOB NPH PE3KOM HAPYHIEHHH DEXUMa IKCIVATauHu ee caejyer
VYMTBIBATL J1Hilb [J4st OZHOTO Ta3¢iPOBOAA, APUHHMARA OAS OCTAJIbHbLIX
Tpy6ONpOBOIOB HATPY3KY OT OT.IO0XKEHHI B CTAAHK IKCMIyaTallHHU;

B) NIPH yueTe BEPTHKAIbHON HATPY3KH OT Beca NI0AeH H PEMOHTHBIX
MATepHANOB Ha MAOMLAAKAX H MOCTHKAX CHErOBAAl HArpyska Ha ITHX
KOHCTPYKILHAX He VUHUTHIBAETCS.

[Tpumeuvuanne. [lpn uyucie TpyGONpPOBOAOR 4eThipe H MeHee,
a TakXkKe AAA CJAyyaeB, KOrAa Harpyska oT Beca OTAe/bHbIX TpyGo-
IDOBOJOB HE MOXKET GbiTb MPEACTaBAeHA IKBHBAJECHTHOW pacnpeneeHHo
Harpyakoi (cm. m. 4.11), pacueT CTPOMTENbHBIX KOHCTPYKUMH caeqyer
BBHIIOAHATL MO HAKTHUCCKON packaanke TpyGonposoios.

Beprukanbrbie HArpy3kH

4.5. Hopmarusnasi narpy3ka or Beca Bcex TpyGompoBojpoB ¢ ¢yTe-
POBKOH W H30JdAUHEH, Beca TPAHCMNOPTHPYEMOro NPOAYKTa., 0o6cayXHBa-

IOHIHX NJOLLAN0K, Beca CTAUHOHAPHOrO OGOPYNOBAHHA H TEXHONOTHUECKOH
apMatyphbl, a TakKme OT COOCTBEHHOrO Beca OTAEIbHO CTOANIHX ONop
M 3CTaKaj] OnpejeasieTcsi N0 TeXHOJOrHYECKOMY 3aAaHMIO H NO NPOEKTHHIM
AAHHDbIM.

4.6. HopmaTusnasi narpyska oT Beca JMOREH ¥ DEMOHTHHIX MarTepua-
0B Ha IIOULARKAX, MOCTHKAX M JECTHUUAX MPHHHMAETCA DPaBHOMEPHO
pacapeapeiennoid — 750 [la.

Jlas pacueTa HACTW/IA HA MECTHYIO HArpy3Kv NPHUHHMAETCH COCPe1o-
ToyeHHast Harpyska 1,5 kH na yyactke pasmepom 10X 10 cm.

Hopmatussas rop#3onTaibHast COCPEAOTOUEHHAR HATPY3KA HA NOPYUHH
nepus OOCAYXKHBADILNX MJIOULGLA0K M MOCTHKOB (B J1000M MecTe no
AJIHHE MOpYyuHsl) npuHKMaercs pasHoil 0,3 «kH.

4.7. HopmartusHasi cHerosast sarpyska Ha | M’ INOWAKH TOPH3OH-
TAJbHOH IPOEKIUHMH TPYyOONPOBOAOB, OGCAYKHBAIOUINX NJAOILAA0K H MOCTHKOB
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Pre. 16. FlpuMepn onpeacaeswss cHEroBON HArpy3kM ISR TPEX CXEM TOPHIOKTAABHBIX
upoxranox TpySonposonocs

@ -- B BOPXHEM #PYCE REPXHHA PRI — TORAOBHE CETH, HHAKHHA PHI - XOAOAHBE TPpy6Go-
POBOAN  Wa  poapeckax. B wuaHew  Apyce  Bce  TPYGONPOBOAN  XOJOMHMEC  YCAOBHLIM
ananerpow wmenee 0.6 M; BACTWI NCPEXOAHOH NIOWAIKH — cnacwkoi. Bepxusia  snopa
CHETOBOR HATPYAKH - 10# Pacyeta TPaBepe. MPOJETHBIX CTPOCHUA, ONOPH. YHAAMCHTOB;
HIRHAR — st pacders  BOPEXOANOHR  NI0WAAKK, G -~ OCHOBHOW TPYGONPOBOL ~— X0NOAHHINA
€ YCA0BHLIM AHaMeTpow  OGoabmwe 08 M, a BepXuuél  psal -- TenfqoBee ceTH; 8 — ofa
TPYOOOPOROAH - XONOIHBLIE, VOROBHNY AHAMETP KaAKA0TO H3 HHX Goabwe 0.6 M. a paccronnune

«B CHUTY» MOALY HEMR MeHbLIC MEHLINETO aHamerpa

onpenensieTcs B cooTBercTBHd ¢ TpeGoBaumamu  CHull 2.01.07-85.
[lpu 3ToM rononeanHas Harpy3Ka He Y4HTHIBACTCR, a  KO3(pQHUHEHT
flepexoaa of Béca CHEroBOr0 MNOKPOBAa K HOPMATHBHOM Harpyske c,
npuHAMaeTca pasHbiM (0,2 KA TPYOGONPOBOLOB C HAPYKHLIM AHAMETPOM
He Goaee 0,6 m, 03 —Gonee 06 M u 08 — gaa o6caAYKUBAOILKHX
naowaaok u MocTHkoB. lllupuna ropusontansHoil npoekuuu TpyGonposo-
aos punamerpom 0.6 M u MeHee TNPHHHMaeTCs PABHOA [JAWHE TPpaBepchl
HE3aBUCHMO OT UYHCAA FAPYCOB KOHCTPYKLUHHA. ¥ yucia psnos TpyGo-
nporoaoB. B ciayuae pacfionoXKeHRHst OByX TpyOONpPOBONOB € HAPYXKHBIM
anamerpom Gooee 0,6 M OAHOFrO Hal APYrHM MPH YCAOBMH, YTO PaccToOn-
HHe R CBETY MCHKJIY HMMH MeHblue JHaMeTpa MeHbuiero Tpy6Gonposoaa,
CHEroBast Harpy3ka yYMTHIBAeTCsl JIMllb OT OHOro TpyGonposoaa 6oAbluero
nuamerpa. [lpumepnl onpeaeneHHsl CHErOBOH Harpy3kH mMpHBeAEHH Ha
puc. i6.

CreroBass Harpy3ka He yuWTHIBaeTCs I14s TPyGORpOBOAOB, TeMmnepa-
TYpd TPAHCOOPTHPYEMOro NMPoAyKTa Koropbix npesbiwiaer 30 °C, a takxe
AN TpyGONpoBOAOB ¢ OOGOrpeBaOIiMMH «CNIYTHHKaMH» (ocTalibHbie Tpybo-
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Tatauna 3

Baaxumi Cpasnwt
OYHIIEHHbIH a3 ROMEHHBI ra3
Hapyxunii Cyxof
avamer Fopnson- Ta3o-
rrvompe, | Topioon Lot i e | e | Hassoue | sponsns
raso- y::;;‘_(“ H HAKTOHALIC noaA yraom ranpmn’noﬁ
nposoabi upoBoNOB . :oé'lm y;‘:%n{i) . Goaee 40° xg:ﬁ:er%
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 — — —
900 1,2 1,5 0,25 — — —
1100 1,5 2 0,3 —_ — —
1200 1,6 2,2 0,3 24 0,7 6
1500 2,1 3 0,4 4 1,2 10
2000 29 43 0.6 8 2,4 20
2500 3.7 59 0,7 13 3.9 32
3000 45 8,5 0,9 19 58 48
3500 54 12 1,1 27 8 67

[Tpumeuwanusn: 1. Aan npoMexkyTOUHLIX AHAMETPOB Ta3onpoBOLOB
HArpy3kH NMPHHUMAIOTCH MO JHHEHHOH HHTEPNOJIALMY.

2. Jlas ra3onpoBOROB BJAXKHOrO H CyXOro OUYHLIEHHOro rasa,
HaKJMOHeHHHX Tmod yriaoM Gosee 10° Kk ropH3oHTaNH, Harpy3ku
npHHEMaloTcss B pa3mepe 50% COOTBETCTBYIOIHWX BEJAHYHH TOPH3OH-
TanbHbix rasonpososoB. [lpw yraax nakiaona or 0 no 10° narpyska
NPHHUMAETCA NO JHUHEHHOH HHTEPNOJSLHY.

3. JIas ra3onpoBOAOB TPA3HOrO JOMEHHOTO rasa MpH yrJaax HakJIoHa
or 30° no 40° Harpyska NpHHHMAeTCA MO JHHEHHOH HHTEPNOJNSIHH.
Jljis rasonpoBOAOB NOJYYHCTOrO AOMEHHOrO rasa Harpy3k NPHHUMAIOTCR
B pasmepe 509 COOTBeTCTBYIOWIMX BEJIMYMH JAA TPASHOTO JOMEHHOTO
rasa.

4. Tlox HeGnaronpuATHONH KoHdHrypalHeit MonuMaerTcs TaKad, ApH Ko-
TOPOH B YCJOBHSIX 3KCIJIYATAUMH MOXET CKAMJHBATLCHA Mblib.

HopmatuBHasi Harpyska oT Beca OTJIOXKEeHHH BHYTPH TpyGOnpOBOLOB
NPH PE3KOM HapylleHHH peX<HMa IKCIIyaTauuu npvHuMaercst B 2,5 pa3sa
Gonbliie COOTBETCTBYIOMIEH HArpy3KH B CTaJHW 3KCIyaTalluy, HO ne 6ojee
Beca OTJ0XKEeHui, 3aHumawux 70% BHyTpeHHero ob6bema TpyGonposoja.

NPOBOAbLI CHHTAIOTCH «XOJOAHBIMH»); A5 OGCHYKHUBAIOILIHX NNOWANROK C pe-
IIETYATLIM HACTHIOM, €CJH HJAouWiaAb TPOCBETOB HACTHJAA COCTABJAACT
He MeHee MOJOBUHB o6uied ero NJaowanH; Aas HaKAOHHLIX Tpy6OnpoBOAOB
€ yrjom Hakiaosa Gostee 30°.

4.8. HopmaruBHas Harpyska OT Beca oTJoXeHuwil BHyTpn Tpy6onpo-
BOAOB  (Ibl1b, JI€Ad, KOHAeHCAaT W Ap.) B CT4AHMH 3KCIJyaTauHH
onpejensiercd HAa OCHOBAHHH COOTBETCTBYIOUIHX HPOGKTHHIX AaHHbBIX.
Tlpu orcyrcTBMM 3THX AaHHBIX HOPMATHBHAA Harpy3ka Ha | M aaunb
(kH oT Beca OTJI0XXeHHS BHYTPH Tra3onpoBOROB) B CTA/lHM 3KCNIyaTalHH
pHHHMaeTcs cornacHo taba. 3.
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Puc. 17. PacnpeatienHe HHTEHCHBHOCTH Puc. 18. Pacnpezedenne pepTukaabnol

BeanKaanoﬂ Harpy3ku Ha TpaBepcu oT-
ACABHO CTORULHX ONOP H ICTAKAA 1OR
TEXHOAOTHYECKME rpyﬁonposonu
a -— CcxXéMa paciipeA€/NeHHA HAarpyiks AAs

HArPY3KH NPH pacdeTe KOSOHH R PyHaa-
MEHTOB TPOMEMYTOSHBX OTHEABHO CTOAWRX
ONOp N0 RONEPEYNOMY CEYEHHI® Tpacch
Q = pb — pepTHKaNbHAA HATPV3KA HA ONO-

OAHOCTOBLHKX onop, 0 — cXemMa pacnpe- Py #14 Ha COOTBETCTBYIOUIHH APYyC ofophl

NeneHHsd Harpy3KH 2% ABYXCTOEUHBIX ONOp (p — 3HAYeHHe HITEeHCHBHOCTH BePTH-
H 3CcTaKan KajJbHOR HATPY3KH H2 eZHHHUY JJIMHBI
TpaBepcChi)

4.9. Harpy3ka or Beca oT/0KeHHiI NPOH3BOACTBEHHOI NbUIH OlpeAenst-
eTCsl  TOALKO JAf  TPyOONpOBOLOB H  OOC/HYKHBAIOWHX. [JOILAA0K,
pPacnonoXeHHbIX Ha paccTosiHHH He Gosee |00 M OF ucTOuHHKa Bbife-
JIEHHS NLBJIK ¥ HMEIUHX HakJAoH He Oosee 30°. HopmathBuad Harpyska
npuuumaerca pasHod 1000 Tla — ans  ofcayXHBalOWHX MAOWALOK
H IeMEHTOB fpojerHoro crpoeHus — 450 Ila — nna Tpy6onpoBogoB HX

rOpH30HTAJbHOH NMPOEKIHH.
ITpumeuyanne Ecaum naomwaab npocBeroB peieryaToro HacThaa
0o0CAYXKHUBAIOUIKX MJOHIAN0K COCTaBJseT He MEeHee I[ON0BHHb OOLleH ero

NJ0MaAH, HATPY3KH OT BECa NbJIH HE YYUTHIBAIOTCH.

4.10. HopmaTusHasi BepTHKanbHas Harpyska oT TpyGONpoOBOAOB
Ha TpaBepchl ONOP H 3CTaKald JAONKHA TNPHHHMATLCH 1O CyMMe BepTH-
KaJbHbIX HOPMaTHBHBIX Harpy3ok OT BC€X TPyOONpPOBOAOB.

4.11. Tlpy OTCYTCTBHH YTOUHEHHOR pacKiaAKH TpyGOMpOBOAOB HOP-
MATHBHOE 3HAUEHHE HHTEHCHBHOCTH BEPTHKAJbHOH HAIPY3KH Ha €IHHHILY
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Puc. 19. Pacnpexenenne BepTHXAibHOR
HArpy3kH RO NONEPEHHOMY CEUEHHIO TPACCH
NPpH pacyere HPOACTHHIX CTPOCHMA, KOAOHH
W PpyraamenTor 3cTaKan
- . | — 64aKd APOJCTHOTO CTPOCHHUR, 2 — Tpa-
sepca Ilpn ¢ << 10 kH/m a = 0,65, npu
¢==10—30 kH/m a=06; npu g¢g>
7 > 30 kH/m =055 Cocras Harpysks
g ykasan s n 44

J "2

—4

Puc. 20. HauGoabman yunroiBaemas se-
AHUNHA IKCHEHTPHCHTETA, C€O34a0IEracH
BCJAEACTBHE NepeMelueHHn KaTKa 3a cyer
TeMneparypuuix BO3peidcTeud ot naepso-
& HAYAAbHOI O HEHTPAALHOTO NOAOKEHMN

{ — tpyfonpoeroa, 2 — onophHas yacth; 3 —
e Karok, 4 -~ 3KCUEHTPHCHTET He  Goaee
100 Mwm, 5 — Tpasepca

AJMHHBl  TpaBepchl P OTAENbHO CTORWUIWX ONOP H 3CTaKaj CJjaeayer
onpenensiTe no gopmyae

P =gqga/b, (1)

rae g — HOpMAaTHBHas BepTHKaJbHas Harpyska ot 1pybonpoBofoB Ha 1 M
Aaunpl Tpacesl, KH; a — war TtpaBepch, M; b — AJMHA TpaBepChi, M.

Pacnpeaenenne 3Toit Harpysku no janHe TpaBepchl cielyeT NPHHHMAaTb
no puc. 17.

4.12. Pacnpenenenne BepTHKaAbHO#  HArpy3kH MO AONEPEYHOMY
CeYEHMIO TPACCH A4S pacuera KOJOHH H (PYHIaMEHTOB OTAe1bHO CTOSILUX
OfMOp MNPH OTCYTCTBHH YTOYHEHHOR packiaikd Tpy6onpoBoAOB NPHHH-
Mmaetrcsi no pHc. 18, a mpu pacuyere NPOJNIETHBLIX CTPOEHHH, KONOHH H QYyH-
JAMEHTOB 3CTAKaa B COOTBETCTBHHM ¢ pHC. 19.

4.13. PacnpeneneHue BepTHKaNAbHOH HAarpy3KH NPH OTCYTCTBHH YTOY-
HEHHOH pacKJalkH TPyGoOnpoBOROB AJST MHOTOSIPYCHBIX OTAENbHO CTOSILLHUX
OMoOp M 3CTaKaj CAeLyeT NPHBHMATh, %:
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8 ABYXBSIPYCHBIX OMOPax M 3CTakanax, %:

Ha BepPXHHWA sapyc . . . . . . . . . . . . . . . 60
> HHXKHHA » . 11
B TPEXBAPYCHBIX ONOPax H 3CTaKajax:

Ha BepXHHH SHAPYC . . . . . . . . . . . . . . . 40
» cpeaHHit » - 1
»  HHXHHH » RN B (1

4.14, [lpu ucnoONb30BAHMH KAaTKOBbIX ONMOPHBLIX 4acTel pacueT TpaBepc
H KONOHH cAejyeT NPOM3BOAHTL C YHQETOM BO3MOXHOA 3KCUEHTPHUHOCTH
NPHUJIOKEHHS] BePTHKAJAbHOR HAarpy3KH uepe3 KaroK BC/AEACTBHE €ro ne-
peMellleHHst OT NEepPBOHAYAJILHOTO MOJOXEHHS 33 CYeT TeMIepaTypHbIX
BO3EeHCTBHH TPYGONpPOBOAOB. BeIHUHHY 3KCHEHTPHCHTETA NPH 3TOM CJeAyeT
OlIpesensiTh pac4eToM, HO, Kak npapH.io, He 6oaee 100 mm (puc. 20).

4.15. B mectax oTBeTBI€HHA H YyuacTKax nepeceyeHHst TPacc He-
CHMMETDHYHOCTb Dpacnpefe/ieHHA BEPTHKANLHOH Harpy3kd JAogXHa ObiTb
yureda oco6o.

Fopu3oHTadbHBIE TEXHONOrHYECKHE HArPY3KK
ot Tpy6onposonos

4.16. HopmarHBHasi pa3sHOCTb TEMNEPATYP OT TEXHOJOrHYECKHX BO3-
ReACTBUH NPHHHMAETCA PaBHOH PAa3HOCTH MEXIY TeMNepaTypoll CTEeHKH
TpyGonpoBoia B CTajdHH 3IKCIVIYAaTauMH M HayabHOH TemMnepaTypos.
Temnepatrypd creHku TpyGONpOBOAa B CTagHH SKCHAYATAUHH (IPHHHMAETCS
pPaBHOH MAaKCHMaJbHOH TeMmnepaTtype TPaHCHOPTHPYEMOro NPOAYKTa no
TEXHOJIOTHYECKOMY 3alaHHio. 3a HayalbHYI0O TEMNepaTypy HPHHHMAETCs
CpefHAR TeMnepaTypa HaubGosee XOJOAHOR NATHAHEBKH, onpeaenseMas
no CHull 2.01.01-82 «Crpoutenbhas xaumartogoruss. [as tpy6onpo-
BOAOB, TeMMepaTypa CTEHKH KOTOPHX MPH 3KCIJAYyaTaluHH OTPHUATe/]bHA
(Hanpumep, NpH TPAHCMOPTHPOBAHHH XJAJOHOCHTEJNEH), 3a HayaJbHYIO
TeMepaTypy NpHHHMAeTcsl CpejHeMecsiuHast TemrepaTypa CaMoro XapKoro
mecsia (0GblYHO HIONb), onpenensieMas no ykasauwHo#t raase CHull.

4.17. HopmaTrnBHoe BHyTpeHHee AaBjieHHe B TpyGompoBoaax B CTaiMH
3KCANYaTallHH TPHHHMAETCH pPaBHbIM paboueMy [AaBAEHHIO MO TEXHO-
Jgorvueckomy 3ananuio. HopmaTeBHOe BHyTpeHHee AaBAEHHE MPH HCNKITA-
HUAX TPYGONPOBOAOB NPHHHMAETCSi PABHLIM NPOGHOMY A@BJAEHHIO, KOTOpoe
YCTaHABJHBAETCSi HOPMAMW TIPOCKTHPOBaHWR TPYGONPOBOAOB pPas3iHYHOTO
Ha3HA4EHHs H MPaBUNAMH [PDHEMKH 3THX TPYGOMPOBOAOB B 3KCHJAYaTaUHIO.

4.18. Pacuernas cuia 7TpesHs oasoro TpyGonposoga mno onope
onpenensieTcss yMHOMEHHEM pacueTHOH BEpTHKAJAbHOM HArpy3KH OT 3TOro
Tpybonpopona Ha K03¢PHUHEHT TPEHHS, NPpUHHMAEMbI PABHBIM B ONMOPHHIX
YacTAX «CTajab MO CTANU»:

B CKoAp3RuIHX — 0,3;

B KaTKOBBIX — BAOJAb ocH TpyOonpoBoaa — 0,1; ue spoas ocu — 0,3;
B wapukoBhx — 0,1;
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Ta6awua 4

QOfwmee uncao
TpySonposoaus 5 6 7 8 9 10
Ha TpaBepce

Kosddpuunents Heop- | 0,25 0,2 0,15 0,12 0,09 0,05
HOBPEMEHHOCTU

MMpumeuvanusn: . Ilpy uucne tpybonposonos, Oonbuiem 10,
paccmaTrpHBaeMmoe YCHAHe y4yuThiBaeTcss Toabko oT 10 HaubGoaee Hebaa-
TOAPHATHBIX, @ OCTAJbHBIE HE YYHTHIBAXTCS BOBCe (CYHTAIOTCS OTCYT-
CTBYIOULHMH) .

2. PexomenjayeMbie KO3 (rUHENTH HEONHOBPEMEHHOCTH HE pacnpocrpa-
HAIOTCH Ha CJayd4aH, KOrAa Ha OTZeNdbHO CTOSIIIMX ONOpax HAXOANTCH
JHLIbL HEH3ONHPOBaHHDBIE 1pyGonposoasl. B »toM ciayudae paccmaTtpuBaemas
HArpy3jka onpeejsictcsi OT CYMMbli CHJ TDPEHHA BCeX HEH30AUPOBAHHBIX
TPYGONpPOBOLOB,

3. 3xecb roy HeCcTKOCTBIO NOHHMAETCH ropH3oHTalbHast chaa (B xH),
NPHADAKEHHA K BEpxry ONOpbl H Bbi3biBaWwUlAA cmeuleHHe Ha 1 oM.
Ilpun onpegeseHuH HKeCTKOCTH ABYXDBFAPYCHLIX "ONOP B YPOBHE HHXKHEro
ApYyCd MPHHUMACTCSH WAPHHPHO-HEMOABHKHAS CBS3b.

B CKOMb3fAILIHX ONOPHBIX YACTAX «CTadb No GetoHy» — 0,5;
» » » » «ctanp  ne  ropomaacrys — 0,1

4.19. [Ipu wusBecTHOH packJanke TPYSONPOBOAOB pacyerHas TroOpH-
30HTAJbHAA TEXHOJIOrHYECKas Harpyska Ha HPOMEXKYTOUHbIE OTAENBHO
CTORLLME ONOpbl, ASHCTBYIOLLAsE B MECTaX HOABHXKHOIO ONHPaHus TPY-
6onpoBOAOB  (HZ CKOMbB3FAIHX, KATKOBbIX HJH IIAPHKOBLIX ONOPHLIX
4acTAX), NOJXKHA ONPEAEIAThCH CACAYIOLLHM 00pasoM:

a) NMpu nOpPOKJAAjKe OHHOro TPYGONMPOBOSA TOPH3OHTANbHAS TEXHO-
JIOTHYECKasi Harpy3Ka Ha TpaBepchl, KOMOHHB ¥ Ha (yHnameHTH NPHUHH-
MaeTCH pABHOM pPacyeTHOMY 3HAYEHWIO COOTBETCTBYIOIUEH CHAB TPEHHS
M CUHTAeTCA TPUNOKEHHOW B MeCTe €ro ONnupaHus (NPUMEHHTENBHO
K TEMJOBLIM BOJSIHbIM CETIM BMECTO KaXJOro OTHe.IbHOTO TPpyOonpoBoaa
3Aech W Jajee MPHHMMAETCsl OZHA CHCTeMa: TMOAAlOWMH H  o6paTHbI
TpyOONpPOBOABI ) ;

6) npH npoksaszke OT HABYX A0 ueThpex TPyGONpuBOAOB TOpH-
30HTaNbHAfl TEXHOJIOrHUECKas HArpy3Ka Ha TpaBepch!, KONOHHB K (pyHia-
MEHTbl YUYMTHIBAETCA OT ABYX HauOoJce HeGSarolipUsITHO BJAUAIOLLHX
TPYyOONPOBOAOB, BEJHUHHA KaKAOH M3 rOPH3OHTANbLHBIX HAarpysok mpH-
HMMaercs PaBHOH PacueTHOMY 3HAYEHHIO COOTBETCTBYIOULEH CHJIbl TPCHHSA
H CUHTAeTCA NMPUJIOXKEHHOH B MecTaxX onupaHus TpyGonposona,

B) npH mnpokaanke Gojee ueTbipeX TPYGONPOBOXOB MO OTAENbHO
CTOSIHM ONOpaM, KOrAa MeCTKOCTs onopnl He npesbuuaer 600 kH/cm
H pacnpejeneqHye BePTHKAJbHOH HATPYy3KH HAaXOAWICA B mpejaesax, yKasaH-
HbIX Ha puC. 18, pacueTHyl0 TOPH3OHTANbLHYIO HArpy3Ky, nepeiarmoLlylocs
C TpaBepChbi HAa HAHWOONEe HATPYKEHHYKO KOJOHHY H (PYHAAMEWT, Cjaenyer
ONpeAe/iiTh KakK [POH3BEAEHHE CYMMbI PJCUETHBbIX 3HAUYEHHH CHJA TPEHUA
OT Ka)xx10ro Tpy6onpoBona Ha KN3Pp(pHUHEeHT HEOLHOBPEeMEHHOCTH, BeIHYHHA
KOTOpOro nprHuMaercs no taba. 4 (npu onpenejseHud rOpH3OHTANbLHOIO
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Puc. 21. Hanpaenenus TropH3OHTAALHOR HAIPYJKH B MECTAX NOABHKHOTO ONHPAHHSA
Tpy6OnNpPOBOKOE HA OTACALHO CTOAMHE ONOPM NPH HArpesaHHH Tpy6onpoBogos @ = 45° —
B CKOJbASIUHX ONOPHBIX yacTaXx, @ = 70° B KATKOBMX
I — aHkepunle onopsl, 2 — NPOMeXYTOUHBIE ONOPH
YCHAMA, JEHCTBYIOWEro B VPOBHE BEPXHHX TpaHeH JBYXbAPYCHBIX
Orop, YUYUTHIBAETCR TOALKO TO KOJHYECTBO TPYOOINPOBOAOB, XOTOpOE
onupaeTcs Ha Tpasepcy BTOPOro fpyca, 4 B YPOBHE TpaBepc HHXKHEro

apyca — Mo m. «r»).

r) nopH npokaaake Oonee ueThipex TPyGONMPOBOAOB pacyeTHast TOPH-
30HTaJibHAS HArpy3ka Ha TPaBepChl, a TakKXKe KOJOHHb H (YHAAMEHTHI
Onop, K KOTOPLIM He MOryT ObiTh IpHMEHEeHbl YCJOBHSR II. «B», YUHTbIBAETCH
A460 oT ABYX TPybONpoBOAOB, KaK B n. «6», AuGO oT BCeX Tpy6GonpoBoxoB;
B QpocjaelHeM CRy4ae pacyeTHasi TOPH30HTaJbHAA Harpy3ka oOT Ka»KAoro
Tpy60onpoBOLa NPHHHMACTCS PABHOH MPOH3BEREHHIO PACYETHOrO 3HAUYCHHS
COOTBETCTBYIOLLLEH CHJibl TPeHHSA Ha Ko3duumnent, paBuoiit 0,5; pacnpenese-
HHE ee MO NOMEPEeYHOMY CEUEHHIO TPacChl NPHUHUMAaETCH CorjaacHo pHe. 23.
M3 aByx HafxeHHbIX YKa3aHHbBIMH CNOCO6aMH Harpy3oK IpHHHMaeTcH
HebaaronpHATHAA.

4.20. [IpomexyTouHblE OTAENLHO CTOSILHE OMOPbI, PACNONOXKEHHBIE MOX
[1-06pa3ubiMi KOMMEHCATOPaMH M Ha paccTosiHuu He Gosee 40d (d—
BHYTpEHHHIT ahameTp HaHOO/1blIero TPy6ompoOBOKAa) OT yraa MOBOpOTa
Tpy6onpoBoaa (B uactiéoctH, or [l-o6pa3noro kommneHcaropa), NpH NOA-
BHXXHOM OnNHpawuu TPyOGONpOBOAA AOAKHH ObITH PACCYHTAHB HA FOPH3OH-
TaJbHYI0 HArpy3Ky, HanpaBJeHHYIO MOJA Yir/ioM K ocH Tpacchl. Ilpn 3ToM
pacyerHasi BeJMYMHA HAarpy3KH NPHHHMAETCH paBHOM CcHJe TPEHHA OT
TpyGonpoBonoB (cM. n. 4.19), a yron ee Hanpas/eHHS G ONpeAe/sieTcH
no puc. 21.

4.21. Pacyernas ropH3oHTa/JbHad HArpyska BAOJb TpPacchi Ha Npome-
HKYTOYHHIE OTAENBLHO CTOSIIIME ONOpbl  MNPH  HIAPHUPHO-HENOABHXHOM
OMHPAHHH HA HUX TPYGONPOBONA H 3alLEMJIEHHH HH3a ONODPH, NPHUAOKEH-
Has B MeCTaX HEeMOoABWKHOIO OMHpaHus Tpy6GonmpoBopa Ha TpaBepce
Onopbl, ONPefeNAeTC KaK AJfl KOHCOJbHOH GaJIKH, 3arpyXXeHHOH 3aKaHHbIM,
COOTBETCTBYIOLIHM pAacyeTHO! TeMmneparypHoR RepOPMAaNKH CMElLIeHHeM
ee KOHLA.

4.22. PacuerHas ropH3oHTanbHasl HArpyska BJOJb TPacChl Ha KOHIe-
Bhble aHKEpPHbIe OTAENbHO CTOSIHE ONOPHE OfipefeasseTcss HCXOAA H3 YCHJHH,
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REeHCTBYIOLUHX MO OAHY CTOPOHY OT aHKEDHOH ONOpH, M CK/AaAbiBaeTcsi
H3 CyMMBbi:

a) ycHAHH, BO3HHKAIOWHX B KOMIEHCATOpAaX OT BCeX MPOKAALBIBAEMBIX
Tpy6OTIpOBOAOB (BEeJHUWHH YCHAHH, BO3HHKAIOU(HX B KOMIEHCATOPaX HJH
IpH  CaMOKOMIMEHCalHH, CJAeayeT OnpefensiTb HCXOAA M3  PaCHeTHOH
Pa3HOCTH TEMNepaTyp, BLI3BAHHOH KAWMATHYECKHMH H TEXHOJOFHYECKHMH
BOSﬂeﬁCTBHﬂMH, H H3 BEJHYHHbB pacyeTHOro BHYTDEHHEr0 AAdBJICHHA.
Yeunusi 8 TpyGONpoBOAAX OFf KOMACHCATOPOB NMPHHHMAIOTCS Ha OCHOBAHHMU
TEXHOJOMHYECKOr0 3a4aHus);

6) pacyeTHbiX TOPH3OHTANBHLIX HAarpy3oK OT NPOMEXYTOUHHX OMmOp
{cM. M. 4.19), pacnosoKeHHbIX Ha Y4acTKe TPacchl OT OCH KOMMeEeHcaTopa
0 aHKePHOH ONOpH;

B) HCYpPaBHOBEUIEHHBIX OCEBLIX YCHJHH, BbLI3BAHHBIX [eACTBHEM BHYT-
PEHHEro AaB/eHHst HA 3anopHbie ycTpoHcTBa. OceBbie YCHAUA YUHTBHIBAIOTCS
NpH YCTAHOBKE KOMHEHCATOPOB, <«Pa3pe3aiHx» Tpybonposox (cajbHu-
KOBbIX), HJH KOMMEHCATOPOB, <«HECHOCOGHBIX» CONPOTHUBJATLCH PacTard-
BAaKlIUHM YCHJIHAM (JHdH3OBle, AHCKOBLIX, BOJHHCTBHIX OCEBHX), H HE€ YYH-
THIBAOTCS MPH YCTaHOBKE BceX BHAOB FHYTbIX Komnencatopos ([1-06-
Pa3HbIX, BOJHHCTHIX WAPHHPHBIX H NPH CAMOKOMNEHCALHHA).

4.23. PacueTHasi ropH3oHTa/NibHAasi Harpyska BAO/Ab Tpacchi Ha Npome-
JKYTOUHbIE aHKEPHble OTAEJbHO CTOSIILLHE ONOphl ONpelensieTcs KaK pas-
HOCTb Harpy3ok, ACHCTBYIOHIHX B MPOTHBONONOKHBIX HANPAaBJEHUSX
cnpaga K cJaeBa OT AHKEPHOH ONOPHII BeJHUMHA KaXKAOH M3 HHX onpe-
pensiercs no n. 4.22. Tlpy 3tom wmeHbuwyio (BHYHTAEMYIO) Harpysky
caenyer ymHoxatb Ha kosdguunent 0,8 (npu paBeHCTBe NPOTHBOMO-
JIOXKHO HailpaBJeHHbIX HaArpy3oK YudTbiBaeMas B pacueTe Harpyska,
cnepoBarebHo, papusiercsa 0,2 or BeeHl HArpysku, AeHCTBYIOWICH ¢ OZHOM
CTOPOHDI) .

Mpumeyanusn: | Iopusontasnbhan Harpyska, 1eHCTBYIOLIAS HA aH-
KEPHYIO OMOPY, NO/KHA NPHHHMATbCA HE MeHee aHANDIHUHOM Harpysk,
AEHCTBYIOWCH HA COCEIHIOI NMPOMEXYTOUHYIO ONOPY.

2. laa onHo- W ABYXTPYOGHBIX NPOKAAN0K TEMJNOBHX certefl BMeCTO
Koapdrunenta 0,8 crepyer npuuumarb Koadguunent 0,7.

4.24. PacuerHasi ropu3oHTajibHas Harpy3ka Ha aJcrakajibl HNpH  H3-
BECTHOH packiaaxe TPyOONPOBOLOB JOMKHZ ONpeNENsATbCH CAEAYIOUIHM 06-
pasom:

Ha TpaBepchl C MOABHXKHLIM ONHpaHHeM TPYGONPOBOAOB COrJAacHO
n. 4.19, a, 6, 2;

Ha TpaBepch C HEMOABH)KHbIM oOnMHpaHueM TPyGONPOBOAOB — KakK
CyMMa pacueTHblX Harpysok B HEMOJBHXXHBIX ONOPHLIX YacTsiX Tpy6o-
HUPOBOAOB;

Ha mpoJeTHble CTPOCHUSI — KaK CyMMa CHA  OfOPHBIX peaKUHH
TPaBepc B MecTax OMHPAHHA HA MPOJETHLIE CTPOEHHS;

Ha onopnl TeMmMNepaTypHOro 6/0ka — KaK CyMMa pacueTHbiX [OpH-
30HTA/IbHBIX CHJ, TIPHXOAALIHXCH HA HENMOABHXKHLiC ONOPHBE YacTH
Tpy6onpoBoaoB 6J0Ka.
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418p(354p)  412p(43p) 43p (39p)
415p (G,45p)
777777, A .

Puc. 22. PacnpeaCAcHNE WHTEHCHBHOCTH TOPHIOATAABLNOR TexHONOrMYecxol Harpyakm mnpm
PACHETE TPRAREPC OTACAGHO CTONMIMX ONOP W SCTAKAR NOX TEXHOAOrMNECKme TpySonpomoam
& — CXeMd pACOPEILNeHHs HACPY3IKH AJAY OAHOCTOEYHWX ONOp i — CXeMa pacnpeaenesns
HarpyakH AR ABYXCTOewHnX onop B cxo6kax npHBERERW 3HAMEHHA UATDY3IKH npw
HEMORBHXKHOM ONUPaHHH TpyGONPOBOROB Ha Tpasepcy sctakan Cocram p ykaianw B n. 4 11

R098 G058 4098 4068

/

) R

-

Puc. 23. PacnpeAcAcHNe rOpH3OHTAABHON HACPYIKH NPH PACYETE KOAOHH K QYHAAMEHTOB
npnnexytoquux OTACAMHO CYORHIMX onop no mmepequony CEYCHMID TPACCM

Q = ph — mepTuxaibHa® RHATPYIK& H# ONOPY HAH Ha COOTHETCTBYIOWHA ApYyC OHOpM

(p — 3nauenne HHTEHCHBHOCTH BEPTHKAIBHOR HArPY3KM HA EAHHHUY JNHHB  TPIBEpCH)

4.25. HopMaTnBHOE 3HAUEHHWE WHTEHCHBHOCTH TOPH3OHTANbHOR TEXHO-
JOrH4eCKOA HArpy3kd NpH pacdeTe TpaBepc OTAENbHO CTOSIIIIHX ONoOp
M 3CTaKaj MPH OTCYTCTBHW YTOYHEHHOH packjajkH TpyGOnpoBOAOB H ee
pacnpejciieHHe No AAUHe TPaBepPCHhl CACAYeT NMPHHHMATh CArjacHo puc. 22

4.26. HopMaTuBHbIE TOPH30OHTA/JbHLIE TEXHOJOTMYECKHE HATPY3KH AdH
pacuera KOJIOHH H (QYHAaMEHTOB OTAEJbLHO CTOSILUHX OMNOp MPH OTCYyT-
CTBHH YTOMHEHHOW packiagku Tpy6ONpOBOAOB CJACAYeT MPHHHMATh:

BAOJb TPACCHl Ha MPOMEXYTOUHYIO ONOPY COrJaCHO pHC. 23;

BAOJL TPAcChl HA AHKEPHYID NPOMEXYTOUHYIO OMOPY, IIOCTABJCHHYIO
B cepejHHe TeMmneparypHoro 6J0Ka:

(0,031 + 2) g; (2)
BAOJNbL TPACCH HA KUHUEBYIO ONOPY
(0.151 + 4) ¢; (3)

nonepek TPaCcChl OT OTBETBJEHHH TPY6OMPOBOJOB Ha NPOMEXYTOUHYIO
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Puc. 24. Pdcnpenesenne ropuiOHTANBHON TEXHOAOIHYECKON WATPY3KN MO NONCPEUHOMY
CeUEeRNI TRACCH APW pacyere NPOACTHHMX CTPOCHWR acTaKan

! — 6angM nporerioro cTpoenus, 2 —- rpapepcel [lpw g < 10 kH/m y=0,1, npu ¢g=

= [0 — 30 kH/m v=10,09, nps g > 30 kH/m y=10,08 gonaa HArPy3KkH ¢ yKa3aH B n 44

onopy — 1,6¢g, Ha KOHUEBYIO aHKepHYyO onopy — 4g (rae ! — paccTosiine

OT HeNOJABHAKHOrO 3aKpenjieHdsi BceXx TpPYGONPOBOAOB HAa AaHKEpPHOA
onope A0 KOHIla TemnepatypHoro 6Ji0Ka, M); ¢ — HOPMaTHBHasi BepTH-
KajbHafA HArpys3ka or TpyobonpoBoaoB Ha | M AJNHHB TPaCChl.

TIpoMexxyTouHble OTAEJbHC CTOSILIHE ONOPH, PacnofoKeHHble M[Oj
[1-06pasHbiMH KOMIEHCATOpaMH M Ha paccTosiHuH He Gonee 20 M or
yrna noBopora TPyGOnpoBOKa AOJKHB GbITb PAcCYHTAaHHl HAa TOPH3OH-
TaJbHYI0 TEXHOMOTHUYECKYI0 HArpysKy, HampaBAEHHYI0 NOA YrJoM K OCH
Tpacchl B COOTBETCTBHH C n. 4.20.

4.27. HopMaTHBHYIO TODH3OHTaJbHYI0 TEXHOJIOTHYECKYIO HArpysky
Ha 3CTakajgy BAOAb TPACCH [PH OTCYTCTBHH YTOYHEHHOH pacKAajKu
TpyGONpOBOLOB ClieAyeT IMPHHHMATb: NPH pacuyeTe OHNOP KOHUEBOro
{yraoBoro} TtemmeparypHoro G6Jioka — 4¢; TpU pacuere OnNoOp MNpoOMeExy-
TOuHOro G/10Ka — 24q.

4.28. Hopmarupsylo TOPH3QHTANBHYIO TEXHONOTHYECKYIO Harpysky
OT Ka)Aoro IIONepeyHoro OTBeTBJEHHS TPyOGONpoOBOAOB 3CTaKaj Ha
onopy, GaHKafliyl0 K OTBETBJEHHIO, CNEAYeT NPHHHMATh B 3aBHCHMOCTH
OT BEPTHKaMbLHOH Harpy3kKH ¢ Ha ocHoBHyio Tpaccy. [lpu ¢ <50 kH/m,

== 50 — 100 xH/m, ¢ > 100 xH/m nonepeunas Harpy3ka or oTBeTBAeHHH
Tpy6onpoBoAOE NPHHHMAaeTCs COOTBeTCTBeHHO paBHo#: ¢, 08¢, 0.5¢.

4.29. Pacnpenesnenue TOPH3OHTAJNbHOH HarpyskH Mexay sipycaMH
AJISl MHOTOSIDYCHHX OTAEJAbHO CTOSIIHX ONMOP M 3CTakaj MpPHHHMaAeTCs B
COOTBETCTBHH C paciipejesieHHeM BepTHKaJdbHbIX Harpys3ok, YKa3aHHbiX
B n. 4.13.

4.30. Tlpu pacuere HPOJNETHHIX CTPOEHHH 3CTaKkald NPH OTCYTCTBHH
YTOUHEHHOR PaCcKJafKH TPyGONPOBONOB CyMMapHas NMPOROJNbHAs HArpyaka
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TaG6anua 5

koueTpyxuns

Cxeuy ceueHuH
KOHCTPYKEHRA

Yxazanun
no ONPEALICHHIO
AIPOTHHAVNHIYCCKHX
XoapPpunscHton

Tpybonposoan
(npu nzaBECTHOM
HX packiaaxe)

Ilpx npokaaake Tpv6o-
NPOBOAOB N0 OTIXENbHO
CTORILHM ONOpaM KO-
IpPHLHeHT € MNpUHH-
MAeTCR DPaBHbLIM:

115 ONHHOYHOTO TPY-

Gonposoaa — 0,7;

JLNA HeQIHHONHOFO— |
J1.1R HCOAMHOUHEX TPY-
HOTPOBOLOB BHCOTA
BETPUBOR NOJIOCH, Ha
KOTODYI0  yMHOXaercs
Go, MPHHHMAETCR paB-
HO IHaMeTpy Hanbob-
uiero  Tpy6onpoBojia
paccMATPHBAEMOro ro-
PHIOHTANLHOrQ pAAa.
Tak, ans ApuBeICHHOH
CXEMB BCTpOBAA Ha-
IPY3Ka Ha eIHHuLRY
JUIRIIN TPacchl paBHAa:

Wi = god;;

Wy = gods;

W= l]o(d'; + di).
[lps nmpokianke Tpy-
GOnpoBOJOB NO 3CTa-
K3aaam CJAeayeT PpyYKo-
BOACTBOBATLCH NpaBH-
JaMKH TNPH OTCYTCTBHH
YTOUREHHOW HUX pac-
KJAKH

Crpouteabunie
KOHCTPYKUHH
COBMECTHO €
TpyOONpoOBOAaMH
IIPH OTCYTCTBHH
VTOUHCHHOR  HX
PaCKIA LK

5 3ak 288¢

a
.-—__Q'Q d’ [ w,
.i. ﬂp d‘ Wz
i ) :1{,
oolan -d]ﬂ + Wy
| i
9o
TRO A TN B .
! _ =
- " G
™I B <
H =
3
i I

Ilas 3ctakan tuna A
c= 1,2; ana 3craxkaag
tina b u B ¢ =14;
I8 OTACABHO  CTOH-
mux  omop c== 1.
Bricora BerpoBOM no-
J0CH, HAd KOTOPYIO yM-
HOXAETCA go, TPHHMU-
M2€TCH B COOTBETCTBHH
C TIPHBEAEHHLIMH CXe-
MaMH.

[Ipu npowraake no
scrakanam a = 0.7 w,
8==1 w. Ilp# npoknag-
K€ MO OTACABHO CTOH-
IHUM onopam a H b
NPUHUMAIOTCR B 3aBH-

33



Ilpodosxcenue taba. 5

Ykaszaunn
. CrevMbl CeueHnn no onpeje/esHio
3 »
K¢ HCTPY huA KOHCT p)Kl[uH A3PORAHHAMHYECKHY
Koadduuneyros

CHMOCTH OT BeJHYHHbI
NpOJIeTa MEXAY COCeA-
HMMH ONOPAMH:

Lbmi6]12f18}124

a, m 10,210,310,410,5

b, m[03] 11217

h — paccrosHue Mex-
1y OTMETKaMH BePXHHX
rpanef TpaBepc HHX-
HETO H BepXHero sipycos.

OT Tpenusi TPYOGONPOBOAOB B pPacUeTHOM CCUEHHH ONpPEASIsieTcsi NO
dopmyae
P=0,15¢qL, (4)

rae L, — paccrosHue OT pacyeTHOro cedeHHd f0 Oanxafiuiero KoHia
O6noka scrakaast  Harpyskd Ha npojeTHble  CTPOEHHsI  CUHTAIOTCS
NPHIOKEHHBIMH B MECTax ONUDPaHHs Tpasepc B VDPOBHE BEPXHHX rpasei
Gaqok (¢pepm).

Pacnpepenenne npofosbHOR ropH30OHTANbHON HArpysKH NO RONEPEYHOMY
CEUEHMIO Tpaccsl INpH  pacueTe TNPOJETHBX CTpoexuit npHHUMaeTcs
no puc. 24.

BerpoBsas narpy3ska

4.31. HopmaTuBHas BerpoBas Harpy3ka Ha | M2 npoekuun 3ne-
MEHTOB Ha BEPTHKAJIbHYIO TNIOCKOCTh (HE3aBHCHMO OT BHICOThl KOHCTPYKIHH)
OnpefenseTcs B COOTBEeTCTBHH ¢ TpeGoanusmu CHull 2.01.07—85,
HCXOAS M3 HOPMATHBHOIO CKOPOCTHOrO Hanopa, H CKIaabBaercs M3
Harpy30K Ha CTPOUTENIBHYIO KOHCTPYKIIMIO ¥ TpyGonposonb. A3poaunaMi-
yeckiit KO3 PHUHEHT ¢ npHHHMaeTcss no tabJ. 5.

4.32. [JeicTBHEe BETPOBOil HArpy3KH Y4YMTHIBA€TCH TOJbKO B Hanpas-
JeHHU nonepek TpyOOUPOBOLHOA TpaccChl.

4.33. Ilpu ofcyTcTBUM YTOUYHEHHOH PACKIaAKH TPYGONPOBOLOB BETPO-
Bas Harpy3ka oOnpeJesfieTci HCXOASi H3 YCJOBHH BbICOTHI BETPOBOM
gojocst (tada. 5).
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CeiicMpueckan Harpyska

4.34. CeiicMHUeCKVIO HArpy3ky CJeAVeT ONnpejeifitb B COOCTBETCTBHH
¢ tpeboBanHamn CHull 11-7-81 «CrpoHTenbcTBO B CeACMMYECKHX
paloHax».

CeficMyuecKHe HArpy3kH NPHHHEMAIOTCA NeACTBYIOLIHMH BepTHKAJbLHO
H TOPH30HTAAbHO B MNPOJACJABHOM H NOMEPeYHOM HalpPaBAEHHAX TPAacChi.
Pacyer KOHCTPYKLHi B KaXXAOM H3 3THX HanpaslieHHil NPOH3BOUUTCS pas-
JLeAbHO.

BepTukadbHyi0 CeHCMHYECKYI0 HAarpy3aKy HeOOXONHWMO YUHTHIBATh NpH
pacueTe TOPH3OHTAJNbHBIX KOHCOJbHBbIX KOHCTPYKLUMH M NPOJETHBIX CTpPOe-
HHH 3cTakaj ¢ nponerom 24 M u Goaee.

Ecan paspylmeHHe KOHCTPYKHHMH OTAENbHO CTOAULMX ONOP H 3CTAKai
He CBfI3aHO C rubesblo JI0dell H  3HAUMTENbHBIMH  MAaTepHAJAbHBIMH
norepsaMH, TO CeHCMHYeCKHe BO3JICHCTBMS Ha paccMarpuBaemble KOH-
CTPYKILHH He YuWTHIBAIOTCH.

4.35. Pacuer orTnenbHO CTOSIHX ONOP M 3CTAKaj C YY4eTOM CeHCMH-
YeCcKOro BO3ACHCTBHS IPOM3BOAMTCH 1O NpPEAEAbHBIM COCTOSHHAM NEpPBON
rpynnbt. [Tpn 3ToM nomumo ko03dpduuHeHTOB ycnoBHH pabOTh, NPHHH-
Mmaemblx nio coorsercrByioutim CHullam, pacuernble conpoTuBieHus ma-
TEPHAJOB CJeAYeT JONOMHHTEAbHO YMHOXKAaTb Ha KO3((HUHEHT yCAOoBUi
paborbl myp, npuaumaemni#t no CHull 11-7-81.

4.36. Pacuernas ceftcMHueckasi Hafpy3ka S B BHIGDAHHOM HampasJe-
HUH onpeaeasiercd no gopmyne

== 0.25Q K>Ap., (5)

roe Qg — BeC COOpYXeHHA, onpeaedisieMbli ¢ y4eTOM KO3DGhULHEHTOB
HaJEeXHOCTH Mo Harpyske d coueranuni (cm. CHulT 11-7-81). Ilpu s1om BCe
KPaTKOBPEMEHHbIE HAarpy3KH, a8 Tak)Ke BeC BceX TPyGOMpoBOLOB HA rHOGKuX
NIOABECKAX He YUYHTHIBAIOTCH (MIPH OTCYTCTBHH YTOUHEHHOH DaCKJIajiKH
TPYOOHPOBOAOB pacUeTHAS BePTHKa/IbHAas Harpy3ka NPHHHMAETCH C KOI(-
buunentom coueranuit nc==0,8); K — Ko3pPuUMEHT, YUHTBIBAIOULHH
KOHCTPYKTHBHOE DelleHHe COOPYXKEHHH, NUPHHUMAaeTcs INpH Olpeje/eHuHt
Harpy3ok Baoab rpaccol 0,5, nonepek — |, A —- KospGulLHEeHT, 3HAUCHHS
KOTOPOro cjejpyeT RpHHHMATb paBHbiM 0.1, 0,2, 0,4 COOTBETCTBEHHO AR
pacueTHo# ceicMuuHocTH 7, 8 M 9 GasaoB: P, — KodpdULHEHT AHHAE-
MH4YHOCTH, npuHumaempiit no CHuIT I1-7-81.

loph3oHTaNbHbIE HATPY3KH BROAB TPACCHE

4.37. CeficMuueckas Harpyska Ha omnopbl 610Ka B TNPOAOJLHOM Haf-
pamjleHHH onpepenseTca AJA  y4acTKa Tpaccel AJMHHOH L, paBHoro
PACCTOSIHHIO MEXIY OCAMH COCEAHHX KOMIEHCATOPOB.

Pacuernasi ceficMuueckasi Harpyssa nNpuHiIMaeTcs jeHcTByloweHd Ha
poicote H, onpezensieMoli B cayyae OIHOSIPYCHbIX KOHCTPYKuM#A — OT
Bepxa (yHaamMeHTa 40 BepXHeH rpaHH Tpasepchi; B cayvyae ABYXbAPYCHBIX
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M MHOFOSPYCHBIX KOHCTPYKUHA — OT HEpXd (iyHaamenTa A0 CepeaHHb
MEXAY OTMCTK@MH BEPXHUN TpaHeit TPasepe BEPXHETO R HUMRHETO
APYCoB

RBec coopykenus QL 0OMPE1e.IHeTCa KaK CVMMA HATPYIOK, ACHCTRY IONLHX
H&# yVHacThe UTHHOA /., OoT geca TP\GONPOROIOB C HAOARUHEA H TPAHCNOPTH-
JNEMENM POAYKTOM OT BeCH CTPOMTEALHBIX KOHCTPYKUHE  (TMPOJeTHHIX
CTPOPHHH, TPABCPE, MI0UIAA0K); OT '/, Beca KOJAOHH

4.38. [Mepnon OcHOBHOIO TOHA cOBCTBCHHLIN KuaeGawuh onop Gaoka
T, c. onpexeasietcest no dopmv.ace

= 0,2VQ0. (6)

n
roe b= 1/ 3 1/4, — nepemelienye Bcex onop 6aoka (ywacTka  AaM-

1—=1
HoM L) ua- Beicorc M| OT COMHHUHOR CHAB, NPHIOKEHHOR HAa BLICOTE
H (cm/kH); 8, — nepeueutenue j-ToH onopw 3ctakaaW  (6es  yuera
IPOACTHOrO CTPOEHHR) HAK j-TOR OTAEABHO CTOSILEH AHKCPHOH ONOPH
Ha BHcore H, oF eamHuyHOH CHIM, NpHIoOXeHHOR Ha abcore H, oupene-
JAEMOE MeTOAaMK CTPOHTENbHOR WexaHukH; H)-— paccTosnHe OT pepia
thynnaMenta onopui (B OAHO- ¥ ABYXBAPYCHRIX OTACABHO CTOSILIKX
onopax — A0 BepxHero ofpe3a KOJOHHBI MEepBOro Apycd, B  OIHO-
R JABYXDLAPYCHBIX 3CTAKazax — A0 BepYHell rpauu 6anr0K npoaeTHOro
CTPOEHHSl MNEPBOIO SIPYCA. N — KOJHYECTBO ONMOP, BXOXAUWIMX B Y4acCTOK
AauHo#k L (6e3 yuera onop noi KOMIEHCATORL).

4.39. Mexay spycamu CefCMHYECKAR Harpvska pacnpeaensiercs:
TP M3BECTHON pPackizake TPYGOIPOBONOB NPONOPUHOHANBHO BEPTHRAND-
HWM HArpy3KdaMm, NPUXOARIUMMCH HA KaXabill ApYC, npM OTCYTCTBHH yTOH-
HeHHOW pAaCKIAAKH — B COOTBETCTBHH C PACHPEACIAeHHEM BEePTHKa bHBIX
HArpy30K, YyKaszaunubiv B 0. 4.13 CeficvHueckHe Harpyakd CYHTalOTCH
NPHJOAKEHHHIMH B VPOBHE BEPXHHX rpaneil Tpasepc.

4.40. CelicMHucckas Harpys3ka S;, NPHXOIAHIASCA HA [-TYID ONOPY
3CTAKaAN WIK |-TYI0 OTAGILHO CTOAUIYIO ONOPY. ONpeAeIAeTcA no dopmy.e

S, = Sb/b,. (7

B caywae npoknaaki TpYGONPOBOALB N0 ICTAKALAM HA CEACMHUYECKYN)
Harpy3ky pacCuHTHIBAIOTCR BCU onops Ganka 3ctakaas. B cayuae
RpOKAaAKH TPYGONPOBOAOB N0 OTACIbHO CTOAUHM ONOPAM HA CEHACMHYECKY IO
Harpysky S, = S,, PacCuMTHBAIOTCR TOJALKO AHKEPHBIE OIOPHI,

4.41. Pacnpeaeaeuue CceNCMHUECKOH HArpy3kKW BRAOJIb TPaBEpC au-
KepHBIX OTIACABHQO CTORUIHX ONOD MPHHHMIAETCA (10 CXEMaM 3arpyKeHus,
HpHBeaeHHpiM Ha pHe. 25, PacyeTHoe 3H4YEHHC HHTEHCHBHOCTH CEHCMM-
YecKOW Harpysku sa | M anuunl Tpasepe p. onpeaeasercss ne topmyae

Pe = Sau/b.

rae S,y — pacueTH4aR CeACMUUECKAN HATPYIKA HA aHKEPHYIO Onopy
(111 H3 COOTBETCTBYIOWHH ee fpyc): b — anMHA TpasepeH, M

Tpasepchl M NpPONCTHWE CTPOCHHH  CTaKAA Ha  CEHCMUMECKYIO
Harpy3Ky He PACCYHTHIBAIOTCH.
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Puc. 25. chupuutuue WHTEHCHBHOCTH
celcMmuyecaolt HArpY3xn npm pacwere Tpa-
REPC AMKEPHMX OTNEABHO CTORAMMX OAOp

Puc. 27. Pacapepeschne ceficmuueckon

HArpyaku G0 NONCPLYUNOMY CEYCHMIO TPACCH

apr PaCHETE KOAOHH N QYHABMENTOB 3(Ta-

«aa. Mpn ¢ < 10 eH/M u=1063 upn

g=10—30 kli/m a=006 npu q>>

> 30 kH.v «=055 Coctas naspyaxn
¥ yKa3an 3 n. 4.4

4.42. Pacnpenenienne CERCMHYCCKON HACPY3KH N0 TOUEPEHHOMY Ce-
YEeHHIO TPAcChl: NPH pacueTe KOJAOHH W (PYHAAMEHTOB OTREIbAU CTOAUMX
OI0P MPHHEMAELTCs NO PHC. 26; npi pacuere KOAOHH M PyHAAMCHTUB
3CT3KAA — 110 puc.- 27.

llopr3onTaabHbIE HATPY3KHM NONEpEK TPACCH

4.43. CelcMAYecKasi HArpYy3Ka B NONEPEUHOM HANPABICHHH  Oupe-
ACIHCTCH i VMACTKA TPACCH JIAMHOW [, paBHOrO PUCCTOAHHIO MEMAY
COCCAHHMH ONOPAMA ICTAKAA MM OTACIBHO CTORUIKMI GNOPAMH.

Pacuetnan celicMyyeckass Harpy3ka S NPHHHMIErcs NPHIOKCHHGA HA
shicote H w onpegensercs uno ¢gopmviae (5). Bec Qx omnpercasercs
KaK CYMMd PACYeTHBIX HArpy30Kk {cMm. . 4.306). 1eHCTRYIOILHX HE YHUCTKC
ATHHOE [, oT Beca TpyOOolUPOBOAOB C© HIOASIUNCH K TPAHCHOPTHPYEMbIM
IIPOAYVKTOM, OT BeCd CTPOHTCAbHBIX KOHCTPYKUHI (HPUICTHLIX CTPLEHRH,
TPUBePC, ITOWA0K) OT /, BeCd Koaot.

4.44. Tlepito1 OCROBROIO TOHA COOCTBeHNLIY KOTeGannd T oipeaeasn-
erca no gupmviac (B), 8 KOTopoft @y - BLC, aHPEAGIHCMUR 110 1. 4.43;
O == 8, --- IUPEMCIUELHAE HPOMEKYTOYUHOH. OHUPL IcTakaldbl WK [(PUMEXY-
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TOYHOH OTACAbHO CTOSIUCH OMopbl Ha BhicoTe Hy OT eNWHHUHOH CHaBI,
NPUNOXKEHHOH Ha BbicoTe [, onpedensiemoe MeTofaMH CTPOHTEIbHON
MEXaHHWKH.

4.45. Mexy sapycamu celicMyyeckasi Harpyska pacnpelesisietcs
B coorBercTBHH ¢ m. 4.39. CeficMHuYeCKHE HarpyskH CUYMTAlOTCA NPHJIO-
MCHHBIMHM B YPOBHE BEPXHUX rpaned Tpapepc. Ha ceficMuueckue Harpyaxu
PACCUMTHIBAIOTCS BCE TNPOMEKYTOUHBIE H aHKEPHbe ONOpb 3CTaKaa M
BCE OTAEBLHO CTOsiuiHe onopbi. [lposersble cTpoenuss 3cTakaj C npoae-
TaMH MeHee 24 M Ha CceHCMMYECKHE HArpy3Kn [ONYCKaeTcsi He paccu-
ThIBaTH.

5. PACYET CTPOUTEJIbHbIX KOHCTPYKILHA

5.1. [lna pacyeta CTPOHTE/IbHBIX KOHCTPYKLUMI OTAEABHO CTOSALIMX
OfOp H 3CTaKaj PEKOMEHAVETCA CAELYIIUAd UOCNeL0BATE/NbHOCTD:

BbIOOp PaC4eTHOH CXCMBb;

npeABapHTebHOe Ha3HayeHHe pa3MepOoB KOHCTPYKUMH;

onpejeneHne Harpy3ok OT COGCTBEHHOrO Beca KOHCTPYKUMH (Ber-
pOBbLIX, CHEFOBBIX, TEXHOJOTHYECKHX);

CTaruyeckue pacdeTbl KOHCTPYKWHH: TpaBepc, NPOJMeTHbIX CTpoe-
HHuH, onop,

cocTaBAeHHe DPACUCTHBIX KOMOHHALHN YCHJIHH;

moa6GOp CeueHHH KOHCTPVKILKI, pucueT CoOeIWHCHHH CcOOpHBIX 3Je-
MEHTOB, IPOBEPKE XKECTKOCTH H TPEUHNOCTORKOCTH;

pacyeT OCHOBaHHH (DyHIAMEHTOB.

5.2. Pacuernt CTPOHTENbHBIX KOHCTPYKUHH HOMAKHB TPOU3BOAHTBCH
B coorperctein co CHull 2.03.01-84 u CHull 11-23-81 ¢ yuerom
TpefoBaHKit HACTORULEIO pa3jena.

5.3. Pacder cTpouTeAbHBIX KOHCTPYKUMH OTA€AbLHO CTOSIILLHX  OIop
K 3CTaKaj CaAeiyeT IPOM3BOAUTh, KaK pacueT NJIOCKHX KOHCTPYKUHH.
[Tpyu HeoO6XOAUMOCTH MPOBEAEHUS YTOUHEHHBIX PACUYETOB M yyeTa AOHONHH-
Te/bHbIX (AKTOPOB pacyeT OTAEJNbHO CTOSIMX OIIOP W 3CTaKal CcJaenyer
NPOW3BOAMTE KaK NPOCTPAHCTBEHHBIX CHCTEM C YYeTOM HX COBMECTHOH
paboThi ¢ TPpyGONPOBOAAMH.

5.4. [lpn npokaaxke TpyGONpPOBOAOB HA 3CTAKAa/Jle TOPH3OHTANbHAs
Harpysxa, HanpasJ/J€HHAa BAOJb OCH 3CTaKajAbl, OT CHJ TPEHHS B JOABHXK-
RbIX YacTAX TPYOGONPOBOAOB BOCHPHHUMAETCH INPONETHLIM CTPOEHHEM H NPH
HAJHYUH aHKEPHLIX OMOp Ha TNPOMEXYTOYHLIE ONOPbl HE Nepefaercs.
Pacyer onop 3crakal npPoM3BOAAT Ha [eHCTBHe pa3HOCTH TeMneparyp
O KJMMaTHYECKHX BO3AEHCTBHH, BETPOBYIO HArpy3Ky, Harpysky oT OT-
BETBJAEHHH TPYOONPOBOZOB, BEPTHKANbHYIO HArpy3ky OT COGCTBEHHOTO
BeCa KOHCTPYKLUHH, TpYGONPOBOAOB H CHera.

Itpumeuanunsna: 1. Ilpy anuse xene306eTOHHBIX (KOMOHHHPOBAH-
HbIX) KOHCTPYKIHHA TeMIepaTyplibix 6/10KOB 3cTakal 48 M H MeHee H CTaJbHbIX
meHee 100 M, a Takke Bcex THMOB 3CTakad C IWAPHUPHLIM OMHPAHHEM
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Puc. 28. PacueTnas cxcMa 3cTaKkagbi B nPOAOCAbHOM pABNCHHH
f — npoaeTHoe CTpPoenHe, 2 — BETABKA, J — NPOMEKYTOURAS OMopa, 4 — ANKEPHaR mnpowme-
KITOUHIA onopa

KOJOHH Ha (QyHAAMEHT BO3JACHCTBME TeMNEpPaTyp OT KJAIHMATHUYECKHX
BO3/J€HCTBHH JONYCKAeTCst HE YUHTHBATD.

2. Jna  scrakag ¢ Kene300eTOHHBLIMH  onopamu 6e€3  aHKepHbIX
ONnOp K YCHAWAM Ha OnOPH OT [AeHCTBHR DPa3HOCTH TeMnepatyp of
KJAHMaTHYECKUX BO3JACHCTBHH JOJXKHB ObiTb J00aBJjieHb YCHJIHSA OT TOpH-
30HTaAbHbIX TEXHOJOTHYECKHX HArpy3OK, NPHXOAALLHECS] HA TeMNEepaTypHuIH
6.10K.

5.5. BeauuuHa rOpH3OHTAJbHOrO NepeMelieHHsT Bepxa ONop 3CTakad
onpejessiercs no gopmyie

A= A,ay, (8 )

riae A, — pacyeTHOe H3MEHEHHe TeMHepaTypbl KOHCTPVKIHH, onperensemoe
no CHull 2.01.07-85, °C; a — ko3(ppruMeHT TeMnepaTypHOro paciuupexns
MaTepHana KOHCTPYKLHH, NpHHHMaeMmblii paBubiM: a= 10 . 10"®°C™!
/1] KeJAe306eTOHHBIX KOHCTPYKuMi H a= 12 - 107%°C™! ans cransHwx
KOHCTPYKUMH;, Y -—— paccTOAHHe OT HENOABH:KHOHA TOUKH APOAO.IBHOH pamsbl,
He CMmeulaouiefics UpH TeMnepaTypHblX BO3JEHCTBRAX, A0 paccMaTpusa-
eMo# onopbl 3cTakaubl (cM. puc. 28).

5.6. Ycuaus B onopax 3crakajs PeKOMEKIYETCsl OfpeAciATh ¢ y4yeToM
HEeyNpyrax negopmanuii  KOHCTPyKuuH  (maacTuueckux aedopmauui,
HaJqHuuA TPeUIMH, TMOJ3YYecTH), a TaKXKEe C YUeTOM B HeOGXOIHMBbIX
cayuanx AehOpMHPOBAHHOTO COCTOSIHHS.

5.7. Tlpu pacuere onop 3crakaj Ha XeAcTBHe BEPTHKAJNBHOH HArpys3KH
AONYCKAETCA MNPHHUMATh XKeCTKOCTh [POJMETHOrO CTpOeHHA feckoHeyHo
6osbiiof.

5.8. Pacuer aHkepHbiX OMOp 3CTaKaj UPOHIBOZUTCA HA JeUCTBHE
BePTHKA/IbHBIX HArpy30K W TFOPH3OHTAJbHLIX TEeXHOJOTHUECKHX HAarpy3ok
KaK KOHCONLHOTO CTEPKHSA, 3aleMJeHHOrOo B ypOBHEe Bepxa (ryHAaMeHTa.

5.9. CrasbHble M JKeje300eTOHHbIe KOHCTPYKUHH TpaBepe paccyi-
THBAIOTCA Ha jelicTBHe H3rH6GAIOIHX MOMEHTOB H MONEPEYHLIX CHA
OT BEPTHKAJbHbLIX W TFOPH3OHTAJbHDIX Harpy3oK € NpPOBEPKOR CceueHuh
Ha JeficTBHe KPYTAINKX MOMEHTOB, BO3HHUKAWUIMX BCAEACTBME TOrO, YTO
FOPH3OHTANbHBIE HArpPy3KH BAOJb TPAcChl MPUJOXKEHH K BeDXHeH rpaHu
TPaBepcH.
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5.10. Baaku nPONETHOrO CTPOCHHA CeNYeT PACCIHTHBATL HA AeficTBHe
BEPTHKANBHHWX H TOPH3OHTHALHHX HATPY30K N0 CXEME OAHONPUIETHOR
Gackn.

5.11. Ilponersoe cTpoenwe 3cTakan B BHAe (epm pacuieHsercs
H2 BEPTHKaAbHbE (epMbH NPOJETHOrO CTPUEHRS M  TFOPH3OHTAJIbALIE
cafideshie depunl.

PaGory Kaxaovli H3 9TAX CHCTEM 1Oj MArpyskofk ponyckaercs
NPRHHMATL HE3aBHCHMOMA.

5.12, Bepruxkanbable epMbl RPONETHOrU CTPOEHHA CHELYCT pUcCHM-
THBaTh HA JefCTBHE BEPTHKSALHWX H TOPHIOHTANLHLIX HArpy’oK
€ Y4eTOM HEPaBHOMEPHOCTH HX DAchHpeficieHHs A0 HUNEPEeujioMy CeueHHIo
scrakaaw. Onpeaenesne ycuakfi B CTepXKHAX NPOM3BORHTCR B npeano-
JMOXKEHHH I(NAPHHPHOrO CONpPSXKeHHS cTepXHed B yaaax. Tpasepcn
caenyer pacnonarath B MecTax y3uos depn.

5.13. Pacuer casisesbix (epm CleAyeT MHPUHSBOAHTD Ha xaeficrBhe
BETPUBLIX H#aFPY3UK, HArpysoK OT NOURCPevlbX OTBETBACHHA H TOBOPO-
TOB TPpyGONPOBOALB.

5.14. Onpeaenciine ycHAH& B MJIOCKHX HJAH  (IPOCTPAHCTBEHHLIX
onopax MNPOM3BOAAT KaK B CTEPXKHEBWX CHCTEMAX NO PacuerHuM
cxemaM, noxasadHei® ha pauc. 29 H 30. Iloxnbop ceuenuR KWIOHH Onopu
NPOK3BURHTCR Hd BHCUCHTPEHHOE C:KaTHe.

5.16. Pacuerdyio AJHHY KOJOHHB NPOMEARYTOYHLIX OIIOP NPH BPUBEPKe
YCTORUMBOCTM JONYCKAETCH MPHHIMATD:

B NJIOCKOCTH, MEPNEMAHKYJ4APRON ocn TpyGonposoaus, mo puc. 31, a;

IFIOCKOCTH  OCh  TPYGUHPOBONOB HPH RAAHYHE aHhepHO# onopn
B TemMnepuaTypHoM Oaoke no puc. 31, 5;

A JIOCKOCTh OCH TPYGUIPOBORS BPH OTCYTCTBHH  AHKEPHON  OmoOpL
B IEMIEPATYPHUM G.0KC, pdBHON yABUCHHUN BLICUTE KuOHilW OT BCpXa
PYHLUMCHTA A0 HHID DPOLICTHOFG 1 poUesNg

PacueTHYI0 XAMMY HHKEPHLIX OHOP  CJCAVET RPURHMATL  pasaof
VABOCHHOR BLICOIC ONOPLI.

Pacyernyio ASMAY BetBi maOropureauvunx onop (cu. puc. 30)
B TLIOCKOCTH, UCPRCHAMKYAAPHOR 0CH TPYOUIIPNBUAOS, CACAYCT NPHHUMETD
PABHON YABOEHROR BHICOTS UNGPBLI OT K34 3AIMUMACHHN BETRH 10 Bepxa
onupu. B wanpasienus otn 1pySoiipoBuSUY pacdeTHasi JANHA BETBH
MHOMOPAIeALHHEX OMOP NPHHRANAETCR B 3JABHCHMOCTH OT YCA0BMI 3ukpen-
aens ee Kowuos (cm. puc. 31, 6).

5.16. Tlpy aBYXmMapHHPHLIX OTACILHO CTOSHAHA OUOPAX APUKIBAKA
OTHOBPEMENEO HECKOALKHX TPYGONPOBOAUS AOUYCKACTCH fpPH  YCAUBHH,
YTO O2KH 13 TPYGUIPOBOAUB MAKCHMABJLHOrO AHAMCTPY  WaAPHHPHO
CBSiSHIBAETCH CO BCEMH _TPABEPCaMH NPOMEKYTOMMHWX OUOP H AHKCPHOR
OHOpOR TeMUepaTypHoro Gnoka. Pacyeisiie cXesal  ABYXWAPHHPHEX
0IOP NPHHAMAIOTCH no puc. 32,

Hpu naxaonax onop Al/K > 0.03,(rae Al — cmemcHHe Bepxa ofopid
UTHOCNUTCNBHO €e 1638, A —- BbicOTa O1OPbI) HeoBXOAUMO NONGTHHICALHO
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Puc. 28. Pacueruae cXeMbi Keae306eTOHHBIX OROp
g — onoupa Ges ¢pAseR; H — ONOPa CO CBAIAMH

YHHUTBHIBATL TOPH3OHTAJILHYIO - COCTABJAAIOILYIO B@p'rHKEJo’IbH()ﬁ HAI'PY3KH,
BOBHHKAIOMYO BCACACTBHC HAKJAOHA KOJOHH ONOP.

5.17. Beavuyunnt  npeiedipipiX  BePTHKAABHBIX W TOPH3OHTAAbHLIX
HPOrUOOB KOHCTPVKIHI OTACABHO CTOHHLHX OHOP M ICTAKAL YCTANIBJAH-
BAIOTCS!  TEXHOJOTHUCCKHMH TpPeOGOBanHsMn H  He JOAXKHLL NpeBbliuaTh
Yoo MPOAETa # '/, BLLIETA KOHCONM.
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Puc. 30. PacuerHble CXeMb CTAAbHBMX MHOTOAPYCHHX ONOP
a — NpOMEX)TouHas onopa, 6 — aHKepHas onopd
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Puc. 31. 3nauense ko3PPHUUEHTOB IA8 ONpeAcSeHHA PACUETHHX AAHH lo == pl xoaonu onop
a — B iIJOCKOCTH, NePeHAHKY.IAPHOM/ oCH TPy6ONIpoBoA0ns;: 6 — B HA0CKOCTH oCH TpyGorpoBosoe
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Puc. 32, Pacyernne cxeMb ABYXWapHKPHWX ONOp
@ — ONHOAPYCHOH. 6 — ABYXLSPYCHOA: | — TpyGonpoBoab € NOXBHMHBM OflHpaHHeM; 2 —
TPYGONPOBOAL ¢ HENOABHXHHM 3a3Kpenaenuem, 3 — onopa

5.18. Tlpenenbnble Beanynnol aedopMaunii OCHOBaHHH ONoOp ycTauas-
JAHBAIOTCH TEXHOJOIMYECKHMH TPeGOBRaHHAMH H He AOJIKHbI TNpeBbIIATH
CTelYIOIHX BEJIHYHH: OTHOCHTeJbHAsi Pa3HoCcTh ocafok — 0,002, kpen ¢yu-
Aamenta — 0,002; makcumanbhas abconloTHas ocaaka — 15 cm.

5.19. Oupenencuue pasMepoBR MOAOWB OTAEALHLIX BPYHAAMCHTOB AO-
NycKaeTcsl NPOH3BOAMTL, NPHHAMAs BeNHYHHY 30HBl OTPHIBA, PaBHYIO
0,33 nosno#t naowany dyHsamenTa.

HauGoabliee pgamnenHe Ha rpyHT NHOA KpaeM NOAOWBH HE AOJKHO
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NpesbilliaTh NaBJieHMe Ha TPYHT NpH 2eHCTBHH  H3THOAlowlero MOMEHTa
B oanom Hanpasienun 2R, a npH gedCTBMH U3THOAWWHX MOMEHTUB
8 ABYX Hanpasiednsx 1,5R (rae R — pacuerHoe CORPOTHBJACHHE
rpynTa). Jas dyHaamenToB ¢ npAMOYTOIbHOR TOA0WBOR  pa3sMeph
NOA0WBH € YYETOM OTPHLIBA LOUYCKHeTCH OUpefeinTh HCXOAst W3 Cie-
AVIOHIMX  YCJAOBHH: 1pH  JIEHCTBHH MOMEHTA B OAHOH IL1OCKOCTH npH-
aumalor e << 0,28u; npu acHCTBHH MOMCHTOB B IBYX IWIOCKOCTHX pacyer
NPOH3BOANT Ha JCHCTBHC MOMEIHTa B KaXJAO0M HANDABJICHHH, NHPHHHMAKT
e = 0,230 u e, < 0,23h; nunbGoasuice Jaasienie Ha TPYHT Op,,  Hod
OACUIBOR ONpelesstior Ho Gopmyae

Gay = N /3b{u — 2e) < L2R, (9
e Q- AMHHG  QYHAAMEHTy B HANPaBACHHM 1¢HCTBUA MaKCUMANLHOTO
MOMeHTA; b — upuna pyngavenra; e = M/N; ¢, = M /N, e, = M, /N —
FKCUEHTPHCHTOTLI  HPOA0ALHOIT  cHapl, N — HOpMATHBHaY BepTHKaJbLHaA
HPOAOABHAA CHIH (10 AOA0IHBC PYHAAMEHTd, BRIKYAY COGCTBCHHBIA BeC
BysaaMeHTa 1 pVHTA Ha yerviax, M, n M, — #31n02wiHe MOMCHTb
B ILTOCKOCTSIX X M i MO HOAOWBC PYHAIMCHTY.

5.20. Pacuer o0nop ¢ UPHMEHEHHEM KOJIOHH, YCTAHOBJAGHHBIX HA
UAHUCBAHHBIE  QyHaAMEHTB! 13 CBal-0004046K M OVPOHUOMBHRIX CBaH,
CBAH-KOJIOHH 1A COBMECTHO® ACHCTBHE BCPTHKATBLHBLIX H TOPHIOHTAIBHBIX
HArPY30K TOJAKEH BKIHOYATL!

a) onpeneacHye rayOHHLL DOTPYXKEHUA CBait;

G) pacder ¢BaH 10 1ehOpMAUHHM, KOTOPHI CBOAUTCH K NPOBEPKE
COOMTI0ACHUS YCAUBHA

uﬂ<uﬂb (lO)

FAC Up — PacUeTHasl BeAMYMH& FOPH3OHTANBHOIO 1epeMellcHHs Bepxa
KOJOHHBL 4, — MPeaCJbHAs BCAHYHHA TOPH3OHTAABLHOIO IIePEMEILCHHA
BepXa ONOpLI, YCTAHABIHBACMAA 3alaHHEM HA TPOCKTHPOBAHUE W APU-
HuMaeMasn He Goviee '/,5-PACCTOSIHUS OT BepXa KOAOHHB 0 NOBEPXHOCTH
rpynTa:

B) pacueT yCTOHUHBOCTH FPYHTA OCHOBUHHSA, OKPYKAWILErO CBAIO;

F) OpPOBEPKY MPOMHOCTH H TPEILUHHOCTOMAKOCTH CBaH M KOJIOHH,.

[lpu npoepke HNPOYHOCTH pPAaCHCTHYIO AMMHY CBAaB-KONOHH Caenyer
ONPEALAATb, PACCMATPHBASA CBHIO, KaK IKECTKO 34lUeMACHHYIO B Ce-
YEeHHH, DPAacNoJOKeHHOM Ha pacCTOsHHMK OT HOBEPXHOCTH TPYHTA, Ofi-
peieasiemom B coorBetcteiu co CHull 2.02.03-85 «Csafinbte ¢ynna-
MeRTbi». Pacvuernyio AJaHHY KOJOHHM, 34MOHOJHUCHHBLIX B OypoHaOHBADIY
¢Ban B CBAN-000JOUYKH, NONYCKAETCA NPHHUMaTh, PacCMaTpPHBAfA KOJOHHY,
KaK JKUUTKO 321leMJACHRYIO B ) POBHE TIOBePXHOCTH TPYHTa.

5.21. [avOuny norpyKeuua CsBafl-KoooHH., ¢Bai-000004eK 8 OVpUHA-
OMBHBIX CBait B rPYNT CIACAVET OUPeASIATb H3  YCAO0BH: O6ECHeUeHHs
COMPOUTHBICHHS  Hd  BOPTHKAILHYIO CKHMAWILYIO Wl PaCTATUBAIOILYVIO
Harpv3kil ¢  yuyerom rayOHHBL  HpOMepP3dHHsi, HO HE MeHee 45 wm
A28 CBAH-KOJAOHH H e Menee 3,0 M Aasn DyponaORBRALIX CBah W c¢pai-
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o6onouek. Pacuer HecvuieR crniocoGHOCTH CBafi BCeX BHROB HAa BEPTHKAb-
HYI0 HArpy3ky [IDOH3BOJAHTCR B COOTBETCTBHH c TPeOOBAHHAMH
CHull 2.02.03-85.

5.22. Pacyer CBaf-KOJIOHH H KOAOHH. 3aMOHOJIHYEHHbLIX B CBalo
10 2eOpMalUHAM OCHOBAHHA, BKIWOYAUIAA B ceGH onpeileieHHe nepeme-
ILCHHA CB4H HA YPOBHC MOBEPXHOCTH TPYHTA M NEPeMElUleHHS Bepxa
KOJIOHHBI OT COBMCCTHOTO ' JIEKRCTBHR BEPTHKAAbHLIX H TOPU3OHTANLHBIX
Harpy3ok, a TakKXe pacuersl pO YCTOHYHBOCTH TPYHTA OCHOBAaHMS,
OKPYXAKWUET0 CBAD, ¥ OnpeieneHHe BCJIHYHUH H3rUGIIOWHX MOMEHTOB,
MONEPEeUHbIX H HPOAOABHBIX CHA, REHCTBVIOU(MX B Pa3IHYHBIX CEUEHHAX
CBiH, AONYCKAeTCA MNPOH3BOAHTbL, PAaCCMaTpHBasi I'PYHT KaK YNPYrylo JH-
He#no aedopmupyemyio cpeay (npua. 2).

Hpumeuanue Pacyer ycToHMHBOCTH TPYHTA OCHOBaHMS, OKpY-
KAUIEFQ CBAN, HE TpebyeTcA AAsl CBAfl Pa3MepOM MONEPediiors CeUCHHA
d << 0.6 M, MOrpy>XeHHBX B IPYHT Ha rayGuny 6Gonee 10d, 3a nekawuennem
CYYaeB MOrPYXKCHHSI CB4H B M HJIH FJIHHHCTLIE FPYHTH TCKYUYENAaCTHYHOM
H TEKYYeH KOHCHCTCHHHH (3AeCb ¢ —— HAPYKHBIA AHAMETDP KDPYraoro mis

CTOPOHA KBAAPATHOrO WK 00451451 CTOPOHA HPSIMOYFOJbHOFO CEleHHHA
CBau).

5.23. Pacuer npounHOCTH H  TPEIHHOCTORKOCTH  XKeIC306ETOHHBIX
CBAli-KOJAOKH TPOH3BOHTCA HAZ KOCOE BHCIEHTPCHHOE CXKATHE WIH PACTNi-
xenue, Tlpn sTom npepeabnas MWHPHHA PACKPHITHS TPEUIHH NPHHHMAETCH
AN HAA3EAMHOH 4ACTH CBAau-KOJOHHH — 0,3 MM, A5 HOA3CMHOA 4dacTu —
0,2 mwu.

5.24, CTaTHueCKHN pacyeT PAMHO-CBAUMBIX ONMOP AONYCKACTCSA INPOH3-
BOJIMTL Pa3ieabHOo B IBYX  NJAOCKOCTAX: B IWIOCKOCTH  OCH  TpaccCel
H  BAOCKACTH, NepnenivkyasipHo 3Toi ocu. [lpu 3tOoM onpeiernenue
YCHJIHH  1ODYCKACTCA TNPOM3BOAMTL HA  OCHOBAHHH  YNPYroit paGotui
KOHCTPYKUHH RO HCASHOPMHPOBAHHOH CcXxeme.

5.25. Pacuer onop ¢ XpPecToBbiMM CBs3siMit TPONH3BOAMTCH B €O-
OTBETCTBHH € pacueTHoR cxemoit pue. 33 8 cacaywiuefl nocAesosa-
TeALHOCTH:

a) onpeaeasiorca  virufawigne Momedtsl Mg v Mg B ceuenusix
CONPSIKEHH CBA3LH ¢ KOJIOHHOH No GopmyIas:

Mﬁ:ﬁHha/'Q; (“)
Mec=Mpy+ (H/2 — 8S)hy; (12)
S == Ha /2 4+ Mpyo/(hy + ha), (13)

rae Gi H @2 — KOIPPHIHEHTH, ApHHHMaeMbie M0 Tabn. 6 B 3aBHCHMOCTH
or kB = hl/(hl - h2)1

6) onpenenaercn wuarubalouliii MOMCOHBT Mo B YPOBHE TOBEPXHOCTH
rpyHra

My = Mg + Hh/2; (14)
B) OnpeﬂeﬂﬂloTCﬂ ['0p"30HTaJ]bHHe OCepeMECMICHHRA U H YFOJ nOBOpoTa

Yo CBAH-KOJIOHHBI KaK OARHOYHOH cBaH Ge3 CBs3ell B YPOBHE MOBCPXHOCTH
FPYHT3 OT ACACTBHA TOPH3OHTANBLHOH wHarpvsku H/2 W Harubawonero
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PHc. 33. Pacuernas cxema pu ¢ np CBaH-KOAOHH

a -~ CXeMa OoHnopH. ﬁ—pa(“leTHaﬂ cxema onopu. 8 — PACHETHAR CXEMa (Ball APH pdCyeTe
HA TFOPH3COHTATbHYIO HATPY3K}

MomeHTa Mo, IPANOKEHHLIX B YPOBHE NOBEDXHOCTH IrpyuTa (CM. puc. 33, 8)

no npHa. 2;
r) onpeaessieTcsl TOPH3OHTA bHOE NEPEMEleHHe BepXa onophl
o = up/ (1 — Nh3/20Eul), (15)
Uy =— Ug + th/GEb[ + 1]’0(,12 + hs). (16)

rae v — Ko3bGUIMeHT, NPHHHMaeMbii B 3aBUCUMOCTH  OT 3HaueHui
kg == ha/(h2 + hs); E» — nauaabHbiii MOAYAb ynpyroctd Getona, kH/m?,
[ — MOMEHT VHEPLHH CeUeHHs CBAU-KOJIOHHBI, M,
A) onpepensieTcAl pacueTHbl# Harubalomui MoMeHT M. u nonepeunasn
cuna Q. RelcTByOwHe Ha rayOHHe 2 B cedeHusix cBau (nupua. 2);
e) onpefensieTcsi yCHIHe B packocax Sp:
» = S/cos q, (17)
rie ¢ — yroj HaK/IOHA Packoca K FOPH3OHTAJIH.

5.26. Pacuer omop ¢ mnpuMeHenHeM cBailHOro poCTBepKa mpo-
M3BOAMTCA CHauajna A1Aa BerHe';l 4aCTH ONopH BbhiLIEC pPOCTBEPKA Kak
pambl ¢ 3akpelieHHbIMH B YpOBHe BepxHeil TOBEPXHOCTH poCTBEpKa
cTofikaMy, 3aTeM AJsi HHXKHEH 4acTH ONopbl Kak CBAHHOrO pOCTREpKa.

PoctBepk citeiyer cuHTaTh JKECTKHM, KOrjia OTHOUIEHHe HauGoJbiued
CTOPOHBI MJIHTbI pocTBepka @ K ee Toniuue f, a/t <C 4. [lpu srom pacuer
KECTKOTO pOCTBEPKAa CBORMTCH K ONpPeNeNeHHI0 BeJHUYHH NepeMelienus
H yrja ero noBOPOTa, YTO MO3BOJSIET ONpeAessiTb YCHJINS, NeHCTBYIOL(HE
B roJjioBax cBai, KaKk pacueT OAHHOYHBLIX CBa#.

Bce HarpyskH, neficTBylOuiHe Ha pOCTBEPK B DacCMaTpHBaeMol
MJOCKOCTH, cCJjenyeT [pHBeCTH K TpeM CHJAOBLIM q)aK'ropaM, MPHJOXKEH-
HbIM K UEHTPY TsKEeCTH MOoXouBbl pocTBepka (Touka O Ha pue. 34):
TOPH3OHTaAbHOH chae Fjy, BePTHKAALHOH cuje F, W momenty M,

46



Tabanuua 6

& T ¢2 ks [ P2
0 | 1,6 0,5 1,38 2,25
0,1 1,01 1,53 0,6 1,68 2,78
0,2 1,05 1,61 0,7 2,02 3.54
0.3 1,12 1,74 0,8 2,85 519
0,4 1,22 1,94 0,9 5,34 10,18

Ta6bawmwna 7
ko 0 014020304/ 05(061]07]081}09 1

n 2,47 12,83 3.4 | 4,1 5 16,26(799(1039(13,58|17,24|10,19

5.27. Pacuer pamHo-cBaliHbix ONOp C NPHMEHEHHEM  XXeCTKOro
pPOCTBEPKA NPOH3BOAAT B CJACAYIOULCH MOCAe40BaTEbHOCTH:

a) onpeneasiorcsi mo npua. 2 koapuuHentsl nedopMaunuu a. H nepe-
meutennst Sy, 8y = Ouy H Sy ANA ONHHOUHOH cBaw;

6) BHIUUCARIOTCH XAPAKTEPHCTHKH MKECTKOCTH

o1 = EyA/ly, (18)

rage A — nACWIaAb TNONEePeyHOro CeueHHs CBAaH; m?%  Ep, — HauyaabHull

MOAYAb YNpyrocth GeToHa kH/m?;, Beamunna ly npusumaetrcss s 3a-
6uBHBIX CBaM [N_-lo—-O()O’/'E,,A/Fd ans GypoHaGHBHBIX CBail H cBail-
o6ostouek Iy = lop + | + EsA/CoAo,

rae Ip u I, M ngagsbl cBail (cM. pHC. 34) F4 — Hecywas cnoco6HOCTb
CBaH MO IPYHTY HA jAelcTBHe BepTHKaNbHO#H Harpyskd, kH; Ao — naowaan
MONEPEUHOro CeueHUs MOAOWBH CBAH, m% Co — KO3 DHUHEHT MOCTENH NOA
nogowsoi csau, kH/m?, npunumaercs pasnbim:

Co = 5Kl/do, no e menee Co = H0K/dy,
rae K — Ko3¢pdHUHEHT TpoROpLUHOHanbHOCTH Ans cBai, kH/m*, onpene-
asieMbli 1o npua. 2; do — JHaMeTpP MONEPEYHOro CeuYEHHs MOAOLUIBbI
cBau, M;

ST S T,
= —8 T8 YT an-—8
rae 8 = I3/3Eu] + BOmm + 2008um + Suu;

82 = lo/Esl + Spm;
83 = B/2Eo] + Sy + lodmm;

B) BLIMUCJSIOTCH TOPH3OHTANbHOE MepeMelleHHe DOCTBepKa a, M,
BEPTHKa/IbHOE TNepeMellleHHe LeHTpa TsDKeCTH POcTBepKa w, M, H yroa
noBopoTa pOCTBEpPKa , paj, M[pd CHMMETPHYHOH pACYCTHOH cXeMe
no ¢opmynam:

U= A(rth - rusMx);
W= Fuffoo; §=A(ruM.— ruFs), (20)
rage A== 1/("uu’u b fs,);
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Puc. 34. PacueTnan cxema craiinoro pocTRepKa

Tug &= 0211, Fyg = _"Q{n:
itr
Fow == QIN,  ry == 0 LNyl + Qan;

&
N — KO.IMUECTBO CBalt B POCTBEPKE; 1, — KOJHYCCTBO CBaji B PAAY, KOTOPHIH
Ba INIOCKYIO pacyeTHY® CXeMYy poOCTBepKa HpPOeKTHPYCTCA KaK GaHa
{-4 CBafA. Wi — KOOpAUHATA CBAH i-ro psga, M, f, — KOJAHULCTBO pPAnos
csai B Hanpaeaewwum neucreus Fp, u M, Oupeaensiioress  ycuiud,
MPUJIOKEHHBE K FOJ0BAM CBadii:

N o= o (w + yu),
H = gou — @i, (21)
= —o3u + @4,
rne N, H, M -— coorserctBenno npoaoasnan cnna kH, nonepcunas
cura (xH) v usruGaownit moment «kH - m, geficrByomive 8 i-To#l
CcBae B MecTe 3ajJekH TOM0B CBaM B RaNTe poctBepka. [In wadlipenubiv
no npuia. 2 N, H. M Buludcasiotes: aBaesue Ha TPYHT RO KOHTaKTY
¢ GOKOBOIl NMOBEPXHOCTLIO CBAH, H3THOAIOUIHI MOMEHT, MPOIOILHAS N 10-
Tepeynast CHJb A5 Ji0DOro CeyeHusl CRau:

r) ONpeReAsieTCsi TOPHU3OHTATbHOE NePeMelieNde I BepXa pPaMHO-
cBaiHo# onopul no ¢opmy.e
up=u;j + u <+ il;, (22)

rae uy — ropH3oHTaJbHOE irepeMeileHiie BerHEﬁ HYaCTH ONOopH, Haxoasn-
eficn  Bblli€ POCTBEPKa H  ORpeleIsieMoe TaK Ke, Kak AJ4a  pambl
C 3aUIEMJEHHBIMH B POCTBEDK CTORKAMH; [, — pacciosiue oT Bepxa
0Onophl 10 Bepxa pocTBepKa
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IIPHJIO)XERHE 1

IPHMEPH! PACUETA OTAEJDLHO CTOAIHUX ONOP
H 3CTAKAAL

MMpumep 1. PaccuuTarh OTAE/NbHO CTOSILYIO NPOMENKYTOUHYIO Kese30-
GeroHnylo onopy (puc. 1, onopa Ne 1) mo TexHosorHyeckne TpyGonpo-
BoAH. XapakTepHcTHKa Tpybonposoaos npHeenena B 1a6na. 1. IlogBHxkHble
ONOpHble YacTH TPYGONpPOBOAOB — CTalbHblE, CKOAb3sillero Tuna. Bec
CHEroBoro nokposa po = 1000 I1a. Hopmarusuan serposas narpyaka ¢" =
= 230 [la.

KosdhHUHEHT HAAEKHOCTH 10 HA3HAYCHHAIO Y, = 1*.

PELLIEHME
HAIPY3KH

HopmatuBHas cHeropas Harpyska Ha TpyGONpOBOAB YUHThIBAETCH
TOABKO AJs TpyGonposonos ¢ Temmeparypoit Huxe -+30°C (tpy6Gonpo-
Boabl Ne 2, 3, 4) p" == poc = 1000 - 0,2 = 200 Ila, rae ¢ = 0,2 apuHuma-
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[y " Pue. 1. K npumepy pacuera orscsvno
§ r CTORmMX onop
~ . a — c¢xemMa Tpy6onpoBoaHoOR Tpacen; 6 —
.{____ Ipacxnam(a TpyGonposoack na ofope;
1200 1200 Sonpononon: 7 oRODa. ¢ HeMOABAX He
onwpannem TpyGonpoBOAOB

* 3aeck u nanee XOIPPHUMEHT Y, YUHTHBACTCA MNPH pacHiere ceyeHHH KOHCTPyKuMi
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Tab6avwna 1

HopmaTuauas warpyska
Mphass or tOGCT'[(\:’H/HMOFO Beca,
Ne o a - N
py6o- ToyGoupoaus. Mo |xa oyou ——
fpo- Tcmnepafyga AHnaMerp TpaceH, Tpv6O- runpasp
BOAA npoaykra, °C TPY6, MM o aposoda | mpo- | 00
[ 1430: ny«KTa HCTID-
Agined TAHVNK
1 Mponykronposoa 70 159 2160 0.4 0,081 0,18
2 | Iponykronposos — 18 529 1570 22 (0051 2,08
3 | Nponyxronposog — 37 529 700 2,2 0,05 2,08
4 Hponykronposon — 50 520 | —170 2,2 0.05 } 2,08
5 | Hopawwu#i Tpybonposon | 273 | —820 1 055 | 0.55
BOASIHOH TeNJIOBOH ce-
™™ 150
6 | O6patuniét TpybGomnposoa | 273 | —13901 | 0,551 0,55
BOJIIHO TenJiOROH ce-
™ 70
7 | Tlpopykronposoa 63 219 |—1930{ 08 {032 035

erca aas TpybonposogoB npH aHaMeTpe Tpybonposona d < 600 Mmm.

Pacuernasi cHeroBas Harpyaka Ha | ™M [AnuHB Tpasepcs P, =
=pHyiL=1-02-1,4-12=23,4 xH/m, rae L — war onop.

Buicota BeTpoBOM noJ0CH, YUHTHIBAEMARA B PacueTe, TPHHHMARTCs paB-
HOH auaMeTpy HauGoabmero TpyOonposoaa d = 0,53 m. Pacuernas cocpe-
AOTOUEHHas BETPOBAs HATPY3Ka OT TPyOONPOBOAOB HA OAHY KOJOHHY ONOPH
py=q"vdlL - 05=023-14-053-12-0,56=1 kH, rae y=1,4 — ko-
3 duunenT HaieKHocTH No narpyske; 0,56 — xko3pduunenT pacnpenenenus
Harpy3kH MeXAy KOJOHHAMH OHOpbI.

Beprukanbhas pacuerHas Harpyska or coOcTBeRHOro Beca Tpy6o-
NIPOBOAOB ¢ NPOAYKTOM Ha ONOPHYIO uacTh TpyGonposopa: P = (0,4 +
+008) 1,1 - 12=6kH; Pr==P3=Ps= (2,24 0,05) 1,1 - 12=30 kH;
Py=P;=(1+40,55)1,1-12=20 «kH; P,=(08+4032)1,1-12=
= 15 kH, rae 1,1 — ko3pdHuHeHT HaNeXHOCTH MO HArpyske.

BepTukanbHas pacueTHAn HAIPY3Ka HA ONOPHYIO YACTL TPYGONPOBOAOB
ApH THApaBAHUECKOM HcnbiTanun: Pr=(0,4 - 1,1 + 0,18)12=7,4 «kH;
Py=P3=P=(22-11+4+ 208)12=54 «H; P,=(08-1,1 +
+ 0,35) 12 = 14,8 xkH.

Topusoutannuasi PacyeTHasm Harpy3ka Ha ONOPHYI0 4actb OT CHJ
Tpenusi TpybonpoBOAOB NPH KOIPPHUHEHTe TpeHHS] B CKONb3AMIMX
OMOPHbIX 4aCTAX «CTajbh 1O CTanau», pasiom 0,3: P, =6-03=2 kH;
Py =Py=P,=30-03=9 «kH; Pr==P,,=21-03=6 «kH;
Py, =156 - 0,3 =15 kH.

TipunuMaeM TpaBepcy THNOBO#l KOHCTPYKUHH ceuennem 250 X 500 mm,
AnuHou 4,2 M 1 Becom 13 xH.

PacyerHas Harpy3ka OT COGCTBEHHOro Beca TpasBepch g =
= 13- 1,1/4,2= 3,4 kH/m.
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Puc. 2. K pacuery TpaBepchi Ha BepTuUKaAbHbie HATPYIKN
a, 6, 8 — txeMbl BEPTHKANLHGA HAarPy3Kkw, ¢ — amiopa Harkbalouux MOMeHTOB

Pacuer Tpasepcn

Pacuyernan cxeMa ¥ cXeMa TNPWIOXKEHMS pPACUCTHBHIX BEPTHKaAbHBIX
Harpy3oK nokasaHbl Ha pHc. 2, a.

CxeMy 3arpyseuusi 0AHUM TPYGONPOBOAOM BO BPeMs FHAPABAHYECKHX
HCITHITAHHH He YYHThiB4€M, TAK Kak B JaHHOM CJyyae 3TO NPHBOAHT
K MEHbIIHM YCHJHSIM B KOHCTPYKUHH.

Onpenensnem u3rdGaiomse MOMEHTH OY BEPTHKAALHOA HArpy3ku AR
IBYX CXeM 3arpyXXeHHsi: [Mpo.aeTa # KOHcojeHd. 3arpykende npoJera
TpaBepenl (puc. 2, 6). Onopuble peakuuu: Ry = (21 - 2,02 4 30 - 1,37 +
+3-05+4+34-33-165—234-09-045+4 341,64 -082)/24 =
=50 kH; Rp=(21-038-++30-103+30-19+34-1,64-1,58+
+34-33-165—34-09-045/24 =51 xkH.

Harnbaominii MoMeHT B MeCTe OnNupaHHa TpyGonposoaa Ne 4
(cxema Ha puc. 2,6) M=50- 1,03 — 21 - 0,656 —3,4.1,93%/2 — 34X
X 0,272/2 == 31,5 kH - m.

Harubaioiunii MOMEHT B MecTe ONOPH OT BePTHKaJbHOK HAarpyskH
na npaso#l Komconw (pue. 2,8) M= —3,4.0,642/2 — 34 .0,9%/2 —
—6-.08—30-037=18 kH - m.

OnopHbi¢ peakiuvy nNpyu 3arpyKeHHH NO cxeMme pHC. 2, a: —R4 - 2,4 +
+15-3134+21-259+21-202430-137+30-05—30-037 —
—~6-0843-4-33-165—34-09-0454 34164082 — 34X
X 064-032=0, Rq4=285 kH; —Rp-24421-038+4 30-103+4
+30-19+30-277+4+6-32+4+34-228-206+34-33-.165 —

51



J
9 ww &mw su ) 3, | 4%

/ ALY, 8
P_u 9xH Prs -y«H Pyy= 9Kt 911;“{”,,#”#
170 549 380 650 870 500, 430, 100
Ak A1t

8\ 190 I

/1 | - { |
T T T T
ST §F § § €&
N -
" IIQ u‘” |1$ “». IIN IIN
&“’ & & & < < i TopNsOIARLME HarpyaKs
o ‘@- (SRS & S

—34-09-045—15-0,73 —21-0,19=0; Rp=90 xkH.
Makcumanbhas nonepeynas cina Q =90 —3,4 .09 — 3,4 - 0,64 —
— 6 — 30 = 49 xH.
OnpenensieM yCRAHSL OT PAaCYyeTHbIX TOPH3OHTAbHBIX TEXHOIOMHYECKHX
HArpy3oK NpH pasiMuHLIX CXeMax 3arpyXeHHs.

HOan cxemnl 3arpyxenus no puc. 3, a.

Onopunas peakuua Rg=(9- 0,54+ 9 - 1,37)/2,4 =7 xH.

Makcumanbublt nposieTHuifi HarvGawowiufd MoMent M, =7 1.03=
=72 kH - M.

Maxkcamanbhas nonepeynas cuna Q, = Ry =7 kH.

Jlast cxembl 3arpyxeHHs no puc. 3,6

Makcnmanbhbi  narnbamoiiait Moment Ha omnope M, = 0,37 +
+2-08=49kH-wm

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

Makcumanbaan nonepeynas cuia Q=94 2= 11 xH.

Oan cxemul 3arpyxenns no puc. 3,8 —Ry - 2,4 + 05 3,13 +
4+05-6-259+05-6-202+05-9-1,37+05- 05 X
X9:-037—-05-2.-08=0;, Ry= 11,5 kH.

Maxkcumanbhpii HaruGawouuii MoMeHt B nponere M, = 11,5 1,03 —
~05.5-1,76 —05-6-122—05-6-065=18«kH - m.

Makcamanbrana gonepeudas cuaa Q= 115—-1—45=6 «kH.

Makcumanbhbifl KPYTAIUHE MOMEHT (cxeMa 3arpyxeuus, puc. 3, 6)
npH BbicoTe ceueHHst Tpasepcnt 500 MM T=05(24 9)/2=28 xH - m.

Ha neficrsne MakcHMANbHBX H3rHGaOUHX MoMeHToB M = 31,56 kH - M
H M,=72 kKH-M npoH3BoaHTCH pacuer MnpoOAOTLHOH apMaTypuw 4
auamerpom 12 Alll Ha kocoit H3ru6.

Ha coBmecTHOe aelicTBHE MAaKCHMaJbHbIX MONEpeYHHX CHA Ha onope
Q==49 kH v Q = 11 kH npou3BoAHTCH pacuer TPaBepchl 10 HAKIOHHOMY
CEYEHHIO C MPOBEPKOA Ha AeficTBHe KpyTAulero mMoMenta I =28 kH - m
d monepeyHoli cuabl Q =49 kH. Ha pgeiicTBue u3arnbaioniero MomeHTa
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Puc. 4. K pacuery tpasepcn
a— apmuponalme TpaBepchi, 6 — Kpenjehue rpaaepcu K Konouue

OT BepTHKaJbHbIX Harpysok M = 31,5/1,1 =286 kH - m (kosdpPuunent
HaJeXHOCTH 10 Harpyske <vy;=1,1) npousBoautcs pacuer TpasepcH
no AeopMauHsAIM M PacKpbLITHIO TpelMHH. ApMHpOBaHMe TpasepcH
TIOK23ano Ha pHC. 4, a.

Pacuer Kpenaednn Tpasepchl K KOJOHHE

JlByctopoHHH#H CBapHOH yraoBod LIOB KpeIJieHHst TpPaBepcsl K KO-
JOHHE OfOpH PACCUHTBIBAETCS Ha COBMECTHOe JAeHCTBHe wuarnGaouero
momedta M =13 - 0,6 =6,5 xH - M u ropusonranvunx cur P,= 1 xH

m N=Rp=13 kH (puc. 4,6) na cpe3 no meramiy uiBa M MeTamly
rpaHHUB CIlIaBRJeHHS.

Pacuer xoaoHHn onoph

PacyerHass cxema KOJMOHHb f0Kd3dHa Ha puc. 5, a. KonouHa
ceyeHHem 400400 mm BoimoJgHeHa K3 6eToHa Kaacca B15. HauanbHbiit
Moayab ynpyrocti Getona Ep==25500 MIla. MoMeHT nHepuun cedeHHA
orHOcHTeNbHO Och y | = (40 - 40%)/12 = 213 300 cm*. Bbicora KONOHHBL
/=550 cm. JKectkocTb oONGPbl HAa M3rHG B HANpPaBISHHH OCH X
(rOpH3OHTAbHAA CHJIA, UPHJICKEHHAA K BEPXY KOMOHHBI H Bbi3bIBAIOWLAA
ero cmeutenue Ka 1 cM). B =2 . 3E,/¥ =2 . 3 - 2550 - 213 300/550° =
= 20 << 600 kH/cM, T. e. pacueT ropHU3OHTANbHOW CUJBLL OT TEXHOJOCH-
yecKoit HarpyskH TPyGONPOBOJOB CjieflyeT NPOH3BOAWTh C YYETOM KO3d-
(GuuHeHTOB HeOJHOBpeMeHHoCcTH T mo taba. 4. [lo ta6n. 4 npu wecry
Tpy6onpoBofax (TpybonpoBoawni Tensiopodi cerh Ne 5, 6 yuutniBawTcH
Kak opuH Tpydonposon) kosdduuuent n = 0,2.

PacueTHasi ropdsoHTaibHasi LJIMTEABHO AEHCTBYIOLast Harpy3ka, nepe-
Aaplasci ¢ TpaBepchl Ha Haubosiee HArpyXemHylo KOJOHHY, P,=

=n2P.=022+4+94+94+9+ 6+ 5)=9,2 «H.

Pacuernas kpaTkoBpemeHHO AeiicTByowan (BeTpoBas) FOPH3OHTAML-
Hasi Harpyska P, =1 kH. Pacuersasi BepTuKa/sbHas AJHTEIbHO JCH-
CTBYIOUlafl Harpyska (nmpH nojcyere CcHeropas Harpyska P BBHAY
MaJjIOCTH YYTe€Ha KakK AJIHTEIbHO AEHCTBYIOLLAs)

P = Rp =90 xH.
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Puc. 5. K pacwery KojoHun onops

Makcumanbiblfl M3rubaiouinilt MOMEHT OT JJIHTENIbHO JeACTByioIeH
pacueTHOH Harpy3ks 1Mo OCH x B MeCT€ 3aJeNKH KONOHHH B (DYHAAMEHT
M,=92.55=>5! kH: wm

MakcnMmanbhsifi n3ru6aoiunii MOMEHT OT KpPaTKOBpEeMEHHOH HarpyskH
B MecTe 3afeikH KonoHne M, = 1(5,5 4+ 0,5)=6 kH - m.

Pacyernas nponodbHas CHaa ¢ yuyeroM COGCTBEHHOTO BEC3 KOJIOHHBL
B MecTe ee 3agenku N =90+ 1,1 -04-0,4-55.25=114 xH.

Pacuernnte nonepeunnie cunsl Q. = P, =92 xH; Q,=P,=1 kH.

Pacueribie AuHBl KOJOHHB OTHOCHTENLHO ocefl x H y loy = ly, =
=2=2.55=11wm.

ApMmupoBauune KOJMOHHBI TOKazano Ha puc. 5,6. [lo peficryiounm
ycuausm My =5 kH .M, M,=05]1 kH-mM n N=114 xH na Kocoe
BHEIlEHTPEHHOE CXATHe TPOM3BOJHTCH [IPOBEPKA Hecyuie#l cmoCOGHOCTH
KOJIOHHbI.

Pacuer dyupamenta

PacuerHnie HarpyskH Ha ypoBHe NOAKOJIOHHHKA ¢yHaamenta (puc. 6)
=5l kH - M; Qr=92kH; My=6kH - Mm; Q,=1kH; N =114 kH.
PacueTHnie Harpyski B ypOBHE HH3a TOAOWIBM  (PYHAAMEHTA:
M;=51+4+92-2=694 kH-m; M,=6+1.2=8ckH-»; N=
= [14 4 60=174 xH, rae 60 kH — Bec ¢ynaamenra c rpynTOM
#a ero obpe3sax.

Pacyer ocHosa#HA nop (YHAAMEHTOM NPON3BOAUTCA NpH KODDH-
UMeHTE HAACKHOCTH No Harpyske yy= 1 u KosdduuuenTe HagEKHOCTU
MO HA3HAYEHHI ¥.== |. Harpysku B ypoBHe Hu3a nogowsn QyHAaAMEHTa
Mi=694/1,1 -1 =63 kH-m; M;=8/l,1 - 1=7 kH-mu; N'=
= 174/1,1 - 1 = 158 kH.
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Puc. 6. K pacuery ¢pynpnamenra
Hpuuumaem pasmeps nogowsn ¢ysnamenta b X a= 1,5 X 2,1 m.

Maomans nopowss F=1,5. 2,1 = 3,15 m?%.

PacuerHoe conpoTuBienne rpyHra ocHoBanus R = 0,2 MI]a.

MoMenTbl CONpOTHRNECHHA A/ Kpaﬁuero BOJIOKHA OTHOCHTEJbHO oceﬁ
x u y W,=15-21%6=1,1 wn% W,=21-15/6=08 wu’

Hanpsxenns no nojouwse ¢ynnamenta ¢" = 158/3,15 = 50 KH/M <
< R=200 xH/w% of,x = 158/3, 15+63/1 1+ 7/08= 116 xkH/m' <
< 1,6R=1,5 - 200 = 300 xH/M"; Onin = 158/3,156 — 63/1,1 — 7/0,8 =
= —16 KH/M << 0, T. e. pacuer HanpsiKeHWH no fogowBe ¢yHiaMeHTa
CeAYeT NPOH3BOAUTL € YUETOM OTPHBA NOJOLIBHL.

AKcueHTpucuTeTsl e, = M;/N" = 63/158 = 0,4 << 0,230 = 0,23 - 2,1 ==
=048 M; e,=M;/N*=7/158=0,04 << 0,236 = 0,23 - 1,6=0,34 ™.
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Ta6banua 2

Ne tpyGonposoaa ! 2 3 4 5 6 7

HopmaTtusHass  ropusos- | 0.5 4.5 6 7,1 4 3,5 1
TAAbHAs Harpyska oT yn-
PYFHX peakuu# Kommnesca-
T10pOB H BHYTPEHHEFO A3B-
nenna*, kH

* Ilpn [l-o6pasHbix KOMOEHCATOpaxX Harpyska oOT BHYTpEHHero
daBiaeHHst GyACT paBHa HY.JO.

HauGoabuiee napjienue Ha TPpyHT nop noaowso# o = 4N"/3b(a —
— 2emax) =4 - 158/3 - 1,6{2,1 —2.-04) =108 <<!,2R = 12200 =
= 240 xH/m®, 1. e. mpuusiTbic pasMepsl NOAOIWIBH (YHIAMEHTA ABJIAIOTCS
HOCTATOYHLIMH.

Haun6oabizee naBnenye Ha rpyHT MOA OAOLBOH OT PACYETHBIX Harpy3ok
og=oc". |,15=108 - 1,15=124 xH/m?, o, =0 — 0a,/0,8a = 124 —
— 124 - 0,6/1,68 = 80 xH/m%

Hsrubajouie MOMEHTH HAa BCIO WHPHHY MNONOWBH (yHIaMEHTa s
ceyeHun [/ ¥ 2 OT pacueTHOH HAarpysxH M = (o + a)alb/4=
= (124 + 80) 0,6 - 1,5/4 =27 kH - m; M2= 0 - 0,8abi/4 =124 - 0.8 X
K 168-03/4=4xH . - wm.

H3aruGaouiye MOMEHTHE W HPOAOJAbHbIE CHJABI OT PACYETHOH HarpyskH
ana ceuenuit 3 u 4 My, =51 492 . [,7=67 xH.-™;, My =06+
+1-1,7=8 kH-m; N3=1144+1,7-09-09.24.11=150 kH;
My =51 4+92 . 1,06=61 kH - m; My =6+4+1:-10=7 wH-wm
Ni=11441056-09:09.24 . 1,1 =136 kH.

Ha pefictBHe n3ru6aoouinx MomeHToB M =27 kH-M u M=
=4 xH .- m npousBopuTCs pacueT HpPOAOHLHON apMaTypbl B CCUEHHAX
I n 2 ¢yunamedra. Ha nefictBHe MakcHMaibHOrO MOMEHTa B YPOBHe
nopomBy pyHaamenta M, = 69,4 xH - m u npogonbholi cuapt N3 == 150 xH
NPOH3BOAMTCS NPOBEPKA HHXKHEH CryneHH (yHM:IMEHTa HA NPOAABJIHBA-
HHUE fIORKOJNOHHNKOM.

Ha pedctBue Ms, =67 kH - m; M3, =8 kH - m; N3y=150 kH - m
v Ms,=061 kH-™; My,=7 kH.u, N,y=136 xH upoussonurcs
pacuer ceyeHHA 3 M 4 [NOAKOJOHHHKOB Ha KOCOe BHEIlEHTPEHHOe
cxarue. Pacuer nonepeuHoit apMaTyphl cTaKaHa NPOU3BOJUTCH MO HAKJIOH-
HOMY cedeHHi0 Ha JAedcTBHe ycuaunit M,= 51 kH - uM; Q,=<92 kH - M;
N = 114 kH.

Npumep 2. Onpenecants pacuerHbie Harpy3kH Ha KOHCTPYKLHH
aHKEDHOH NPOMEXYTOUHOH OTAENbHO CTOSIUEH JKene306eTOHHOH Onophl
{pnc. 1, onopa Ne 2) noa TexHonornueckue TpyHORPOBOAH. XapaKTePHCTHKA
Tpy6onposonoB npuseaeHa B Taba. | u 2. OnopHble 4acTH TPYGONPOBOAOB —
nenoasrkubie. OCTasbAbie HCXOAHBIE JaHHbIE YKa3aHn B mnpumepe 1.



Puc. 7. K pacvery Ttpasepcwt
anKkepHok onops

PEUIEHHE

Tak Kak war onop NPHHAT MOCTOSIHHBIM H3 pacyeTa MpPOMeXYTOUHOM
onopbl (cM. npumep |), pacueTHas cHerosas Harpy3ka p.= 3,4 kH/m.
Pacuetnan cocpeloToueHHAS! BeTpoBasi Harpy3ska oOT TpyGONpoBOAOB Ha
opdy kKonouny P,=1 xH. BepTukanphasi pacuerHas wHarpyska oT
co6crBeHHoro Beca Tpy6onposoaos ¢ npoayktom: Py =86 xH; P =
= P3==Ps =230 «H; P, =Py =21 «H; P, = 15 xH.

FopusonTanbHasn pacyeTHas Harpy3ka OT CHJI TPeHHSl TPyGonpoOBOLOB,
PACHONOXKEHHBX HAa ORHOR npomexyrouHolt onope: P, =2 «H;
Pio==Ps3=Pyy=9 KH; Py = P,g=6 kH; P, =05 kH. Pacuernas
Rarpyska or cobcTBeHHOro peca Tpasepcsi g =34 kH/m.

PacyetrHas cxema TpaBepchl U CXeMbl 3arpyXeHHsa M5l BbluHCJAeHUA
yCHJMi OT BEPTHKaJbHbIX HATPY3OK NMOKa3aHbl HA pHC. 2.

Maxkcumanbnan onopras peakuus Ry = 90 kH.

Pacueruble ropH30OHTa bHbe HArPY3KH OT YNPYTHX peakiHil KOMIEHCa-
TOPOB W BHYTpPEHHero JaBjieHHA 8 TpyGompoBopax (cM. rtabn. 9) npu

ko3 uuHenTe HAReKHOCTH N0 Harpy3ke y; = 1,1: Py, = L1 - 0,56 = 0,6 kH;
Pr,=11.45=49 kH; Pu,=11.6=66 kH; Pu.=11-71=
=78 xH; Pu,=11.-4=44 «kH; Pry=1,1-35=38 «kH;
P, =11.1=1,1 gH.

Jas npomeXXyTowHOl aHKepHOH OMOpbi, YCTAHOBJAEHHOR B cepeanHe
TeMmepatypHoro GJ0Ka, HMEET MeCTO pPABEHCTBO IMPOTHBONOJIOKHO
HanpaB/AeHHBIX HArpy3o0K, CJAEA0BATENbHO, TOPH3OHTANbHBIE TEXHONOTH-
HeCKHEe Harpy3kH JOMKHb ObiTh YMHOMeHB Ha Kodpduuunent 0.2

CxeMbl 3arpy>KeHHsi TPpaBepcht AJIst BLIMHCIEHHA YCHJIHH OT pacyerHbiX
rOPU3OHTAMBHLIX TEXHONOMHUECKWX HArpy3oKk nokasaubl Ha puc. 7.

PacuyeTHble rOpH3OHTA/bHbIE HArPY3KH OT YNPYIHX PEaKiHHi KOMMeH-
CaToOpOB H BHYTPEHHEro ZAaBJEHWS B TPyOONPOBOAAX Ha TpaBepcy ONopbi:
Po=06-02=0,1 kH; Pr,=49:-02=1 «H; Pu=66-02=
= 1,3 «kH; Pr,=78-02=16 kH; Pr,=44-02=09 kH;
Pr,=38:02=08«kH; Pr,=1,1-02=02«H.

Pacuernas ropH3oHTanbHas Harpy3ka OT CHJ TpeHHst Tpy6Gonposoaos,
PACRONOXEHHLIX TI0 OZHY CTOPOHY OT aHKepHOfl OfopbI:
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ann cxemu puc, 7,4 P ="P,=02.03-.42-11(22+ 0,05)=
= 6,2 kH;

IR cxembl pHC. 7,6. P, =02-03 - 42 . 1,1 (2,2 4 0,05) = 6,2 «H;
Prn=02-03-42. 1.1(04 4+ 008)= 1.3 xkH:

AR cxembl puc. 7,8 P, =02-.03-42.1,
= 0.7 «H; Po=P, =P, =02-03-42.1,
= 3,1 «kH; P,=P,=02-03-42-11-05(
Pe,=02.03-42-11-0508+ 032)=1.6 kH.

MakcuManbHasgs OnopHasi peakuuss OT pPACUETHLIX TOPHUICHTAABHBIX
TEXHONOTUYHECKHX HArPYy3oK (cxema pue. 7.6) —Ryg-24 40,1 3,2 +

+1.2774+13-194+16-103+09-038—08-019—02.073+
+13-32462.277=0

Rp=119 kH. Or 1CHCTBHS YK&3aHUbIX BLIDIE HEIPY3OK TPOH3BO-
JHTCH ONPCAEJIEHHC MOMCHTOB # TIONepennbiX CHA B TPasepee. Tax Kak
OMOPHAA PeaKkuna OT TOPUBOHTAIBHNA TEXHOJOMHYECKON HATPY3IKH  Me-
HEE  VKA3AHHON BLII® DCAKIIHHM, BLIUHCICHHOH AAf  NPOVCKYTOWHON
onopul (cM. npumep 1) 11,9 < 13 kH. To pacuer nauBoiee HarpyXeHHo
KOIOHHBE ¥ DVHIAMCHTA APOHIBOAMICH HA ACHCTBHE TOPHAOHTAILHONW Tex-
HoTorHueckoH  Harpvikn P, = |3 KH. Pacuernas cxema # cxema
Harpv3oK KOJoHH MoKaszaha Ha puc. &,

Mpumep 3. PaccudTati CTaTbHOC OPOJICTHOE CTPOCHHE ABYXDLAPYCHOH
CTAKalbl KOMOMHUPOBAHHON KOHCTPVKIHMK, NPeICTaBIeHHOl Ha puc, 9.
Hlar tpasepc 6 M., wmar xaieaofetowdbix onop 18 . Pasumep Ttemne-
patypsoro Gioka L =186 4 64+ 6= 120 u. Bucora oT naanupo-
BOUHOH OTMETKH A0 HHAKHero sipvea 6,6 m. HopmartnBaas BepTiKaILHAA
Harpy3ka Ha 3CTakaly OpH OTCVTCTBMH  yTOUHEHHOR packaaikn Tpyfo-
nposoaos ¢" = 20 kH;/v. Hopmarnritag Berposas narpyaka g¢. = 660 Ila.
Ko uuuent HAIeKHOCTH N0 HazHadeHHo v, = (0,95,

1-05(0.4 4 008) =
1-0,5(22 4+ 0,05) =
| + 0,55)=2,1 «H;

PEINEHHE

Pacuer paponoii Tpasepch

Pacnpeicaenue HOPMATHBHOH BEPTHKAILHOM HarpyskH or Tpvoolpo-
BOL0B 110 APYCAM ITUKAADLL:

A48 BepxHero apvea — 0.6¢" = 0,6 - 20 = 12 xkH/m;

2JR HEKuero spyca —— 0.4¢" = 0,4 - 20 = 8 kH/w.

PacuerHoe 3HadesHe HHTEHCHBHOCTH BEPTHKA.IbHOW HArPY3IKH HA
CAMHUILLY JIHHDI TPABEpPCH NPH ware Tpasepc a = 6 M I AJHHE TpaBepcChi

=6wm P=I1I1q"afb=11-12.6/6= 132 kH/m, rae |,1 — koadpdn-

IMHEHT HaleXXROCTH TI0 Harpyske,

Pacuernoe 3HaveHne HHTEHCHBHOCTH BCPTHKAJIbHONW Harpysku Ha
HIXHHR Apyc TpaBepent P= 1.1 - 8 - 6/6 = 8.8 xH/wm.

Pacyerble cXeMh M CXéMbl HAarpv3ok AR TpaBepchl BepXHero
sipyca nokasannt Ha puc, {0,

Onpenensiem pacuevsble VCHIHS B TPaBepce BEPXHEro sipyca.
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Puc. 9. Cxema acraxanm
! — HAZKONOHHHKN, 2 - TpaBepcu; J-— KOHCONs depun: 4 — BEPTHKaabame depmn;, 5 —
NPOMEXKYTOHHEGR kedesnbeTounan onopa; 6 — ocb TemuepaTypuoro 6joka: 7 —— csszepas
epma; 8 — NAARHPOBOYHAR OTMETKA 3CMIH

y

500, 3140,

MakcumMaabubie MOMEHTH M TonepeuHule CHabl Ha onope (puc. 10, a)
v B npoaete (puc. 10,6) rpasepchi OT BEPTHKANBHOH HArpy3KH:
My=158-1,2°/2=11,4kH - M; Qo =158 - 1.2==19kH; M, = 132X
X 3,6°/8=21,4 kH - m; Q,=13,2 - 3,6%/2 = 23,8 kH.
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Puc. 10, K pacuery paaosoii Tpasepcn Pnc. 11, K pacvery pmaoaos Tpasepen
3CTAKAAL HA BEPTHKAABHBIE RATPYIKN Ha rOPUIORTaNbRNE Warpysxn
a — RoHcoace#; 6 —- nponera a4 — RoHcodtei: 6 — nponera

MaxcumalibHble MOMEHTH U [10NepedHble CHAbl Ha onope (puc. L1, a)
u B nposere (puc. 11,6) TpaBepcel 0T FOPH3OHTYAbHON Harpyaku:
Miw=14.12%/2=29 kH -m; Qu=14-12=48 kH: M, =
=2.36%/8=32kH M Q,=2.36/2=236«H.

Hpunnmaem cevenne Tpasepchl W3 THYTOTO 34MKHYTOrO npoduas
'u O3 140X4 no TY 36-2287-—80 u3 ctaau mapxu 14 I'2-6.

Makcumanbible KPYTSUIMe MOMEHTH HA ONOPEe W B nposieTe QT ropu-
30HTaNbHOH Harpy3KHu fpH Boicote Tpasepenl 140 mm: To==4 - 1,2 . 0,14/2 =
=03kH-mM T,=2-36:014/4=03 kH - m.

Pacuer ceueHHs TpaBepchi na JIPOYHOCTH TMPOW3BOAHTCS, Kak H3rH-
GaeMOro /EMEHTa B ABYX TJABHLIX MJOCKOCTAX Ha JIefiCTBHE MOMEHTOB
M=214 xH -myu M, =32 kH - m.

Ha aeficteue MaxkeumanbHoll nonepeydHoft cuanl Q=238 kH
Kpyrsiwero momeuta 7 =03 xH - M npoH3BOLHTCR UPOBEPKA CEUEHHHA
Ha CIABHI OT CYMMapHblX KacareJbHblX HanpsiKkedul. Ot pedicTBus
HOPMATHBHOH BEPTHKANbHOR Harpyakn P"= PJ1,1 = 13,2/1,1 = 12 kH/m
B nponere n P"=158/1,1 = 14,4 kH/m na onope npousBonutTca npo-
BepKa nporufoB Tpasepchl.

AHaNOrMuHO PACCUUTHIBAIOTCY TPABEPCH ¢ HEMOABUXHLIM ONUPAHHEM
TpyGONpOBOAOR H TPaBEpPCHl HUXHErNQ Apyca.

Pacuer cBsizesoil depmul

CosizeBnie  (epMbl  34NPOEKTHPOBAHBI 110 BepxHeMy H HHXKHeMY
ApycaM 3ctakaant {puc. 12). Tlosica cBsseBoit depmbl ABAANTCA
NOACAMH  ABYX BePTHKAJbHMX (EPM NPONETHOrO CTPOEHHS. DJIEMEHTH
peieTku ¢BA3eBOH depmul C3 ciyKaT Ads yMEHbIEHAs PacueTHbiX AAWH
MORCOB BOPTHKAABHBIX (epM U uX paGoTa He yuuTLIBACTCH. IJICMEHTH
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Puc. 12, K pacuery cBazenoll depun
4-—PUCHETHAR cXeMa epuu: § — caeMa BOTPOHOH HATPY3IKH, @ — NOnNepeyHoe  CeHeHHe
pacaoca; [ - Tpascpca

C4 sBnsiloTCs  TpaBepcami MpOETHOro CTpoeHMs, saementw Cl, C2
H C3 BHNONHEHH M3 ORMHOYHBIX YroJKOBHIX NpodHAeR CTanH MapKu
BCr.3xkn.2. Pacuer comacBod depmbl BuNOANeH Kak paspesnol gepmbl.
PaGora cxkarThix packocoB ¢epmb (Ha puc 12, a NMOKasaHW NYHKTHpOM)
HE yYHTbIBaeTCs.

PacyeThan BeTpoBas Harpy3ka Ha 3CTaKady AJfA BEPXHEro H HHXKHero
ApycoB npH KoaQGpHUHEHTE HANEKHOCTH 10 Harpyske 14, sucore
BCTpOBOfi nofockl a=07 M, b=1 M, h=3,14 M U HOpMaTuUBHOH
BETPOBOH Rarpyske ", =660 [la Gyaer ¢»= 0,66 - 1.4(1 + 3,14/2) =
= 24 xH/™; g, = 0,66 - 1,4(0,7 + 3,14/2) = 2,1 kH/m.

CocpenoToyeHHas BeTpoBasi Harpyska, nepelalollascsi Ha TpaBepchl
sepxHero W HuxHero spycoB: W, =2-4-6=144 kH; W,=21X
X 6=12,6 kH.

Onoprble  peakunk tepm Ry= 144 4+ 144/2=216 «H. R, =
= 12,6 4+ 12,6/2 = 18,9 kH.
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Ta6auwua 3

YcHaust B cTepKuax csssesutx ¢peps, kH

BEpXHerv spyca HHAHCTO Apyvca

O O, [OI10O5]C 1C Cy U Us Ul Uy | C {Ca} Cy

+23]+£2310123727 10| —14]4£20]:2010j+20{24}! 01} —12

Yeuausi 8 CTEPKUAX CBA3eBHX ($epM OT BCTPOBOH HAarpysku iias
BEPXHEro H HUXHEro APYCOB NpHUBeAeHH! B Taba. 3.

Ilo pacueTHbM NpPOAOJBHBIM CHJI3aM, [DHBEACHHBIM B Taba. 3,
NPOH3BOAHMTCA pacder crepxuedr C; H C» HA NPOYHOCTL H YCTORYHBOCTb.

Pacuyernuie aawnbl crepxhedi § =, = [== ' 3,6° 4 62=7 w.

Mou6op ceueunit crepimuei C; NPOUIBOAUTCH NO NPEACIbHOHR UG-
KocTH A = 200:

Pacyernasn aauua crepxus Cs: L=, = 3,6 u.

Pacyer BepTHKAALHOH DEPMB NPOMENKYTOUHOrO nponera

Pacuer depmbl npousgoautcest Ans Hanboiaee HarpyKeHHoro npoera,
PACNOJ0KEHHOTO B CepelHHC TEMNEePaTyPHOro 6J10Ka.

Pacyernas cxema ¢epmbl nokazana na puc. 13.

Pacyerunie BepTHKaAbHBIE HArpyY3KH Ha ORHY (EpMY A1 BEPXHETO
n HuxHero nosicoB: Pi=06 -ay=06-06-20-11-4+06- 13X
X 1,06=288 xH/M; Pr=04-0ag=04-06-20-114+04-13X%
X 1,05 = 5,8 kH/mM, rae a ==0,6 — k03¢ duuHeHT pacipeseseHHA BepTH-
‘KaJMbHO#  HArpysky 0o nonepeyHoMy ceuyenuio, tpaces; 1,3 kH/w —
Harpy3ka or cobcTBeHHOro Beca epmbt, CBA3eit, Tpasepenl; 1,05 — koag-
GHUHEHT HALCKHOCTH MO HATPY3KeE.

Pacuetunte yasosbie Harpyakn Py =pa =288 .6 =153 kH; Py=
= psa = 5,8 - 6 =35 kH.

3a cdeT HEpa3pelHOCTH MNPOAELTHOTO CTPOeHUst epM ha onope
NPOMEKYTOUHOrG HPOJeTa OT BEPTHKAALHONA HArpy3KH BO3HHKAET MOMEHT
Mo=2(P1 + P2)L/9=2(53 + 35) 18/9 = 352 kH - m.

Pasznarass moment Mo Ha napy chni, wumeem Py= Mg/H =
= 352/3 = 117 xH.

Or cua Tpenun TpyGONpOBOAOB BEPXHUX M HHKHMX APYCOB B Hosicax
HauboJEC HArpPyKeHHOH (epmbl BO3HHKAIOT ycuwausi: Py== 4-yqL; - 0,6 =
=0,09-20-1,1-57-06=468 «kH; P,=zyqglL -04=009-20X
X 1,1 -57+04=-+45 xH, rae L, = 120/2 — 3 =57 ™ — paccrosune
OT CepeiHHb TCMNEePATYPHOrO 6JoKa A0 OaMKafuero KOHNA 3CTaKAAbi:
g =20 1,1 -- pacuetHass Harpyska Ha | M AJMHBI Tpacch; Y — Koad-
QHUHEHT p4cnpene/ieHHst TOPH3OHTATbHOM HArpY3KH MeXAy ¢epmamy,
0,6 u 0,4 — ko3pduuients pacipeneIeHns BEPTHKAAbHON HAVPY3KH MeXay
APYCAMH ICTIKAIBI.

[Tpu otcyTcrBun B TemMuoeparypHoM GOKE 3CTaKaabl AHKEPHOR
oflopbi Ha nosca (epm Oyaer nepenaBatTbCi pacyeTHas TOPH3OHTAIbHAR
TEXHOMOTHYECKAsi HArpyska, npHXoasuiasicss Ha Ga0K  3IcTakagbi:
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Puc. 13. K pacuery sepruxaavmoit
depmm
a -~ pacueTHA] cxema; o - ceue-
HHE 3NeMenToB

Pop=11:2.9"=11-2.20=44 xH;

Ha pepxuHitnosac Pi =06 - 05 -a + P, = 0,6 - 0,5 - 0,6 - 44 = 8 kH;

Ha HixHuit nosic P{=0,4 - 0,5 - a - Pypy=04-0,5 - 0,6 - 44 = 6 kH.
rae 06 4 04— xoyppHuHeHTH PpacApPeseneHHsi HArPy3Ku Mo sApycam,
0.5 — ko3pduunent pacnpeaesennss Harpyskn Ha depmy; a — Kodpdu-
ILHEHT pacnpene/ieHds Harpy3kH 0 MONEePeuHioMy CEYEHHIO.

PeayabtaThl onpepciesust yCuaH B CTEPKHAX (epMbl HpUBELEHbl
B Taba. 4.

Tlo pacueTHbIM NPOAOMBHBIM CHAAM, MPUBEJEHHLIM B Tab:t. 4, npo-
H3BOAMTCH pacueT CTepKHCA ¢epMbl Ha APOYHOCTL M YCTOHYHBOCTD.

Pacyerupie aaunpl crepxHei:

BEPXHEro M HuXHero nosicos /, = I, = [ = 300 cwm;

onopuoro packoca Dy Iy =1, = | = y/300° + 300° = 424 cm.

Packocet 8 naockocta depmst {, = 0,9 =09 - 424 = 382 cM # u3
MIOCKOCTH depMbl I = | == 424 cm.

Croiiky pemserky 8 naockoetu depmut {, = 0,91 = 0,9 - 300 = 270 cm
H H3 MJIOCKOCTH depmbl [, = [ = 300 cm.
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Tabanua 4

Nc:ﬁne._ Jxementn
G 0, 0. | g, Us Uy {pyfoe ol vi fva jvs
Or Bep-
THKATb-
HOF Ha-
FPY3KH:
I;iuPzI}'{'g —~1761 —88 | 176 | 88 0 1124112410 |—88|—53{0
Or per- | 199 HU7+uri—nzi—n7l-nz{o {o ol o | o [o
T +23 13231420 (+20{+2{00fofo |0 {0
pOBOH
Harpya-
KH

g;pe-,iezx +64 | 464 | 145|445 45| 0 [0 o] 0o | 0 |0

TpvGo-
npoBo-
OB

Ovrex) +8 | +8 | +8 | +6 | «6 | x6 {0 {0 o]l o |0 [0
HQIOMK-
YeCKOH
Harpys-
KH

Pac- |—154|—154{—66,| 130 |—100{—188124|124|0 {—88{—53]0
YyeTHasn 124
KOMGH-
HAUURA
yCHAH#

Pacuer nankoaonnnka

Haaxononuuku Beinonusiotes & suae pPaMBl € XKECTKHUMH conpsixe-
HHAMM  Tpapepc co crofikamu. Crofikn paM WAPHHPHO oORHpaloTCA
Ha KeNE300eTOHHBIE KOJOHHL.

Pacuetnas cxema pamui npusenena wa puc. 14. Onpenensem
pacueTHule Harpysku. PasHomepHo pacnpenerewnas uarpy3ka Ha Tpa-
BEPCY BepxHero apyca:

245 Koucosedt 1,2py = 1,2 . 13,2 =158 kH/um;

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

PasxoMmepro pacipesesensas Harpy3ka Ha TpaBepey  HUAHETO
Apyca:

s koHcodaei 1,2p, = 1.2 - 8,8 = 10,7 kH/m;

aas nponetra p. = 8,8 kH/m, rae p, = 13,2 kH/m n p, = 8,8 xH/m —
pacueTHasi Harpy3ka Ha TPABEPCH BEPXHErO W HHKHETO HAPYCOB (CM.
pacuer paJ0BOH Tpasepchl).

BepTHkanbHble PeakUdK TPOJETHBIX CTPOSHHH OT PacHeTHOH Harpyaku
Ri=oug"L - 1,1 +G-105=06-20-18- 1,14 17,8 1,05 =257 «kH;
Ri=(l—wyg"L - 1,i+G-106=04-20-18-11+4+178 - 1,1 =
= |78 kH, rae o =06 — Ko3bduuHeHT pacnperejeHHss BEPTHKAJbHOH
Harpyaku mexay oepmamu apyca npn 10 <<g'=20<30 kH, L=
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Puc., 14, PacuyeTHaA CXeMa HAAKOJOHHHKA

It Ny
JUBFUASFSRINRINERUREYA -'zg
N\
=55
-J30 &
~200 =
~46 ~21 E
Puc. 15. Inwopy Harwbaownx MOMEHTOB MA} 207
nonepedHux CcHA {; NPOAOABHBIX CHA =20
P B HAAKOAOHHUKE r}}; —40” 7977

= 18 ™M — npoaer oepmnl; G =178 KH -— Harpyska or co6cTBeHHOrO
BECa MeTaqoKOHCTpyKuni. CocpenoTouedHas BeTpPOBasi HArpyska Ha
BCDXHHH W HHXHHHA dApycbl (CM. pacuer ¢BsA3eBol depmbl): W, ==
=gl =24 18= 443 xH; W,=4¢g,L =21 18 = 438 kH.

Pacyernas Harpyska OT KaXAOro NONEPEUHOTO OTBeTBAEHHA TpyGo-
npoBOAOS ICTAKAAb Ha onopy: &r = 0,6¢" - 1,1 = 0,6 - 20 - 1,1 = +13 kH;
Pi=049" - 1,1 =0,4-20- 1,1 = +9 kH.

Peayantatms craTnueckoro pacuera npuseaenbt Ha puc. 15 Ce-
HCHHE  3/1€MEHTOB HANKOJOHHHKOB  BHINONHEHO H3  WHPOKONOJIOUHBIX
asyraspos 26LII no TY 14-2-24 72,

Pacuer pureass 1npou3BOAMTCH HA NPOYHOCTb KAK BHEUEHTPEHHO
C/KATOTO 3neMeHTa OT usrnbalomnx momentoB: M, =73 xH - u, M, =
== 1.9 kH - » u nHopmanbHoil cuat N =21 kH c nposepkoii wa casur
OT MakCHMMaJjbHOH nonepeyHoi cuasl Q == 52 xkH.

Ha neiicrBne usrubawoiero momenta M, =47 kH - m u Hopma.bHOH
CHabt N == 330 wH*cevenue crofixn pamsl paccunTHBaeTC® Ha NPOYHOCTD
H VCTOHYMBOCTb B MJIOCKOCTH H H3 ILTOCKOCTH JE€HCTBHA MOMEHTA.



PacuerHan aauHa CTOAKH HalNKONOHHHKZ B IJIOCKOCTH  paMbl

== [ /21, = 300 - 6280/2 - 6280 - 360 = 0,42, rae [, = /,==6280 cm*'—
MOMEHTbI HHEepLHHM BepXHera purens H CTONKH, [s= 360 cm -— ATHHA
BepxHero pureas, = 300 cm — pgauHa croiku. p== [l /2[.l; = 300 X

X 6280/2 - 6280 - 360 = 0,42, rae /; = 6280 cm* — MOMEHT HHEpUHH HHK-
Hero purens, l; = 360 cm — aauHa HHXHero pureas,

- 0 n + U2Z8 -
b=(p+0.63) ‘/np(P +09) + 0.1n

UATTOI8
— (0,42 + 0,63 / ~ 1.68.
042+ 063) |/ 5 042042 + 0.9) 7 0.1 . 0.42

s croek ABYX3TaXHLIX pam pacuerHas aauva == 09ph =
= 0,9 - 1,68 - 300 = 450 cm.

PacueTHas AjnHHa CTOHKH M3 NJIOCKOCTH pambl NPHHHMAETCS pPaBHOW
PAcCTOAHHIO MEXJY Y3JaMH 3aKpPelJieHHs B MPOAOJAbHOM HAaNpABACHHH
l, = 350 cm.

Npumep 4. Paccustath XKeNe306eTOHHYI0 ONOPY MPOMEXYTOUHOTO
TeMREpPaTypHOro G6J0Ka ABYXbAPYCHOW 3CTaKaabi NO AAHHBIM, NpHBe-
neHHbiM B npumepe 3. KoucTpykuusi scrakagbl npeicrapiaeHa Ha puc. 9.
Ha xaXnofi onope HMeercs nNoOnepeyHoe OTBeTBAEHHe TPYGONpPOBOAOB.
HopmaTtuBHOe 3HaueHHe TemnepaTypbl HApYXHOrO BO31yXa B Temnoe
=26 °C u xonomsoe {i= —32°C Bpems roaa. Hauanwumit moayas
ynpyrocti 6erona koaowu E, = 24 000 MIla.

PEWEHHKE

Pacuer npoussoaurcs anf HauGonee HArpyXKEHHOH NPOMEXYTOUHOMH
OMopbi, PacnofoXeHHOH Ha paccTostHik 21 M OT KoHla TemnepaTypROTO
610Ka.

Pacuersan BepTHKanbHan Harpy3ka HA KOJAOHHY OT BepTHKajbHOW
Harpysku Ha scrakapgy ¢" = 20 kH/m.

Pi=1,1¢"aZ=1,1 -20-06 - 18 =238 kH,

rae o = 0,6 — ko3 dGHUHEHT pacnperesieHHs BEPTHKAJIBHOH HAarpyaku no
MOUEPEUHOMY CEUEHHIO TPACChHL.

PacuernHast Harpyaka oT cOOGCTBEHHOrO BeCa NpPOJETHOTO CTPOEHHS
Py=1,1-20=22 gkH.

Pacuernas Harpyska oT CcOOCTBEHHOTO Beca KOMOHHM P, =
=5L1-04-05-6-25=233 xH.

PacueTHas ropu3ontaabHas TEXHOJIOrHUECKas HArpy3ka Ha 3CTakaay
Baoab tpaccol Py = 1,1 - 2¢"=1,1 - 2 - 20 = 44 kH.

[Tpu onMHAKOBOH XKeCTKOCTH KOJOHH TeMneparypHoro Giaoka pacuer-
Has ropH3OHTa/JbHasl Harpy3ka BAROJb Tpacchl fiepeiaeTcs OAHHAKOBO
Ha BCE KOJOHHbI 6i0Ka P,= Py/n=44/14=3 kH, rae n=14 —
KOJHYECTBO KOMOHH B TemiiepaTypHOM GJoKe.
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PacyetHoe n3meHenue TemnepaTypnl KOHCTpyKuuM [ = 1,2(fh — th) =
= 1,2{26 — (—32)] = 70°C.

OrHocuTeabHasi  TeMmnepatypHas aedoOpMauds OT  KJIHMaTHYECKHX
BozaedcTBuil A, = ta; =70 - 11 - 1078 =77 . 1075,

Paccrositue 0T HENOABHXHOW TOUKK NPOAOALHOW PaMbi 3CTAKAAM
(cepenluHbl  TeMnepaTypHOro OGsoKa) [0 BTOPOH OT Kpas KOJOHHbLI

= 120/2 — 24 = 36 u.

Benuunna ropu3OHTAABHOrO [epeMelleHHs KOJIOHHB 3CTaKaan A =
= ANy =77 -107° . 3600 = 2,8 cm.

MoOMeHT HHepLHH cedeHHs KoJoHRu [ = 50 . 40*/12 = 267 000 cm’.

JKectkocts  koaounst B = 0,85E,//c, = 0,85 - 2400 - 267 000/2 =
= 272 - 10° kH . oM, rae cp = 2 — Ko3pPHUNENT, YIUTHIBAIOWIKIH BANSIHRE
dedopmanuit noazyuectH 6€TOHA KOAOHH.

PacueTHassi ropH30HTANbHAA CHAZ HA KOJOHHY OT KJHMaTHUYECKHX
soaneficTBui P, = 3AB/h* =3 .28 . 272 . 10°/660" = 8 kH.

PacuerHass perpoBas Harpy3ka Ha KOJNOHHY (CM. pacuyeT Haako-
AOHHHKa B mnpumepe 3) W= (W, 4+ W,)/2 = (43 + 38)/2 = +41 «kH.

PacyetHas ropu3oHTanbHasi HArpy3ka Ha KOMOHHY OT NOMepPeyHoro
OTBETBJEHHA TPYGONPOBOJOB 3CTAaKaAbl (CM. pacyeT HaAKOJOHHHKA B OPH-
mepe 3) P,=Pn+ P.= 13 + 9= 122 «H.

Pacuernas BepTHKa.J bHAS HAarpy3ka Ha KOJOHHY OT BETPOBOH Harpysku
H OT orBeTBJeHuil TpyGonpoBono P, = W, - 3/3,6 =43 - 3/3,6 = 36 kH;
P.=P,-3/36=13-3/36=11 kH, rae 3 M -— BblcOT2 NpOJETHOIO
cTpoeHns; 3,6 M —— paccTosiHHE MEXNYy KOJOHHaMH OMOpHI.

PacueTHasi cxeMa KOJIOHHbI ONOPbl NMOKa3aHa Ha pHc. 16,

Pacuernbie yCHIHA B MeCTe 3afAeNKH KOJOHHBL B DYyHAAMEHT.

[MpogosnbHass Bepruka/abHasi CuJa OT AJHTENBHO JAeHCTBYyloei
4acTH Harpy3ok Nd = P, + P, + P, = 238 4 22 4 33 = 293 xH.

IMpononsvuas cuia or noado# Harpysku N = Nd 4+ P, + P, =293 +
+ 36 + 11 = 340 kH.

HMaruGaouiuéh MOMesT BZOAbL Tpacchl OT AJNHTEABHO NEHCTBYIOWHX
Harpysok Md=Ph=3-66=20 xH- M, or mnonxo# Harpysku
Mi=Ph+Ph=3-66+8-66=73xkH.m

HMaru6awowuf MOMEHT nonepek tpaccol:

OT JANTenbHO AelicTBYylouwled Harpyskn M d=Ph=22.66=
== 145 kH - m;

OT noJHOH Harpy3k M,=Ph+ Wh=22-6,6-+41.6,6=416xkH-m.

PacuerHbie aauHbl Kostonhbl ly, = [ =2h =2 - 6,6 = 13,2 m.

Ha nefictBust uaribawouux momentos M., M, u npoaosibHOi cHabl N
NPOH3BOAHTCA TNPOBEPKA CeYeHHS KOJAOHHbl Ha MNPOYHOCTb NPH  KOCOM
BHEUEHTPEHHOM CXKATHH M Ha TPeIHHOCTOAKOCTD.

TMpumep 5. Paccuntath CTOHKM OTAEABHO CTOSIUEH OMOpPL  NOA
tpy6onpoBoabi (puc. 17). CToHKH Onopbi BLINOMHEHB H3 KeJe306eTOHHbX
3a6UBHBIX CBafii-kKoNoHH ceuednem dXd = 400 X 400 wmMm. Kpenaenue
TPYOONPOBOJAOB Ha ONOpe — HOABHMKHOE.
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Puc. 18. PacueThan cxema KOAOHHB 3cTaKaam

Pacuettie Harpysks Ha cBal-koaoHHy onopm H, =25 «H;
H. =93 xH; N = 80 xH.

Fpyursl — TyronaactHunwit cyradiok Ip = 0,35.

Ko3sddruuneHT HAAEKHOCTH MO HA3HAUCHNIO P, == |.

PELUEHME

[Tpensaputenbho NpHHHMACM FAYGHHY [OTPYXKEHUS CBAH-KOJOHHBI
{=D5 M ¥ npoBepsieM HeCVILYI) CIUCOGHOCTL CBAH Ha BEPTHKANBHYIO
Harpy3Ky. [laowaab nonepeuroro ceuerusi cBan F =d X d =04 X 0,4 =
= 0,16 m% [lepumerp nonepeynoro ceuenns A =4 X 04=16 wm. Ilo
CHull 2.02.03--85 «Csajiunie pynaamenthi» a8 rayvounm 5 M pacuetHoe
COMPOTHBJEHHEe FPYHTA B IIOCKOCTH HHXKHEro Konua cBan R = 2,4 MIlla.
PacyeTHble CONPOTHBJACHUH TPYHTA 110 OOKOBO# NOBEPXHOCTH CBaH
Ha raybHHe pacnonokeHHA ciaos rpvHTa 1, 2, 3, 4 w 5 M OGyamyr
COOTBETCTREHHO paBhul: | = 19; 25,5; 30; 32,5; 34,5 xkH/m*:

Hecymasn cnocoGroctsb

Fy= Ye (?CRRA + "S\’ciflli) =

= 1[1-.2400-0,16 +16Q1 -19-14+1-255-14+1-30 -1 4+ 1 X
X 345 - 1)/ = 550 kH,

rtae Y= | — ko3ppuuneHr pabotTl cBaM B TpyHTe. Yp=1 u
Yei = | — COOTBETCTBEHHO KO3DOHUMEHTH YCAOBHH PACOTHI IPYHTA N0 HKXK-
HHM KOHUOM # Hd OOKOBOH ROBEPXHOCTH CBaH. kL — TOMIHHA {-TO CAOR
rpyura.

PacuerHas Harpyaka Ha caal.

N == Fs/y: = 550/1,4 = 392> N == 80 xH, 1. e. Hecymtas cuocoGHoOCTL
FPyHTa OCHOBaHHR® CBaH OGeCnewcHa.

HR



1
%
g
e
|

-

-

td

LY

b,

'(-
ke
L= 6000
+
%

8 3
—) 4 4”,
mrmlmm 7 —F T 3 —

589 +

L] P’
| g - ‘
i
' Y
‘ =t
14 § . My, KHM Bp,nH ”y,lfﬁ'ﬂ Ey,lf”
By lé__,
400 ﬂ,.,%g y

Puc. 17. K npunepy 5§
a - cxXeMa Onopel; 6 PJICUCTHAS CXEME CHAR-KOAUHHW, 6 - SUOPH; | — CBEN-KOAGUMA;
M; u Q: B CRAC KOJOHHC BIUAL OCH TPACCH: o -- SHIOPH My H Q,'B cBae-KoaoWHe, nouepex
OtH TpaceH

Kospdunsent nponopiisoHaabHocT rpyHTa nis csail (TaGa. 1 npua. 2).

K = 6000 xH/n".
YcsoBHASI WIHPHHA M JKECTKOCTb MOMEPedHOro ceyeHuss cBali
=1,5d+05=15:-04+05=1,1 wm; EJ=24-10°.04/12=
= 51200 kH - M°, rne Ep =24 . 10° xH/u® — Havanbuuii Mofyab ynpy-
rocrh GetoHa, J==1, = [,-— MOMEHT HHEpPUHH MNONEPEYHOrO CeYEHHS.

09 HUHCHT A€HOPMALLAM
we = Y/ Kby/Eul = /6000 - 1,1/51 200 == 0,664 1/m.

nepeuemeuuﬂ )um npnnenennoﬁ rAyGHHb:
T= a,l == 0,664 - 3,32;

Spp - AnfaBEd = 2 502/0,664' 51 200 = 1,67 - 10~* m/xH;

Sy =0pmp= Bofa’.Esl =1,641/0,664 - 51 200=0,726 - 10~ . | /KH;

Smm = cof/n.Epl = 1,757/0,664 - 51 200 = 0,516 - 10~ . 1/kH -
rae :u;a-lenusl xo3ppuunenros Ao, Bo, Co npHHHMaWOTCA RO 'radn 2
IpuA

Ipoxssonkm pacueT B HanpaBaeHuu ocH Tpasepcn (ocb x). Flone-
peuHan CHJA2 B CBAe-KOJOHHE HA YPOBHe NOBEPXHOCTH IPynTa fHor =
= H, =93 xH.

WarnBaiomufi MOMEHT B CBae-KOIOHHE HA YPUBHE MOBEPXHOCTH IPyHTa
My=M+4+Hlp=0+93:-6=558 xH - m.

TopHioHTaNbHOE NepeMelllende CBaH ha ,YPOBHE TIOBEPXHOCTH FPYHTa
u()xs i Hoxsﬂdu + MoSyp=93. 166910 "+ 558-0,726 - 10~
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Yron noBOPOTa CEYeHHR CBAK HAa YPOBHE NOBEPXHOCTH rpyHTa
Yor = u..,o,’,, + Moduy =93 - 0726 - 107" 4 558 - 0,516 - 10~* =
=35 - 107" paa.

TopH3OHTaAGLHOE NepeMelileHHe BepXa CBaH-KOAOHHM

ps = Uoz + Yorlo + HR/3E = 5,6 - 107° 4 35 . 102 4
+93-6%/3 .51 200==0,04 x.

HaruGawowuit Moment M, nonepeusas cuia Q., npoaoabHas cuaa
N B 3arnyGnrenHoffi uyacTH CBaH-KOJOHHH BHYHCASIOTCH B 38BACHMOCTH
OT raybunbi pacnonomenus cevennss 2. Jam z=12 M T=gqz=
= 0,664 - 1,2 == 0,8, M; = aEsluo.As — uEd¥0,Bs 4 Mo.Cs +
+ Ho:Dafa, = 0,664* . 51 200 - 0,0056 (—0,085) — 0,664 - 51 200 X
% 0,00355 (—0,034) + 55,8 - 0,992 4 9.3 - 0.799/0664 =60 «xH - M
Q: = alEsluoAs — aiEsWorBs + auMa;Cs + HoDy = 0,664 - 51200 X
X 0,0056 - (—0,32) ~— 0,664" - 51 200 - 0,00355(—0,171) -+ 0,664 - 55,8 X
X (—0,051) + 9,3 - 0,989 = —5.9 kH.

N,= N =80 xH,

rae As, Bs, Ci Di, A4, Bs Ci D(— xo3pdunnentn, npunumaennie
no taba. 3 npua. 2. Jlna Hag3eMHOA 4acTH CBaH-KONMOHHL BEJHUHHL
YCHAHA ORpeaensioTCA XaK B KOHCOALHOH Ganke, 3awleMieHHOR B ypoBHe
NOBEPXHOCTH rPYHTZ. DMOPH MOMEHTOB H HONEPeyHbIX CHA NOKASAHM
Ha puc. 17. Tay6una ycaoBHOrO 32MEMACHHA CBAH-KOMOHHH [, = 2/a, =
= 2/0,664 = 3 M.

Pacuersias AiHHA CBAH-KOOHHE NPH PACYETE HA NPOYHOCTH B HaNpas-
aenyn X =+ ,)2=(64+3)2=18 m.

Ananorsyso npoH3BOANTCY DacyeT B HanpasaeHuH ocH y: Ho, = Hy =
w=25 KH; Mgy =25+6==15 KH « M; 1oy =25+ 1,669 - 10" + 15 X
X 0,726 - 10~4== 1,506 - 107> u; Wo, =25 0,726 - 10~* + 15 - 0,516 X
X 10~* == 0,956 : 10~? pan.

FopusonTanbiioe nepemelieine BepXxa CBaH-KOJNOHHL Uy = 1,506 X
X 1072 40,955 - 1072 . 6 4 2,5 - 63/3 - 51 200 == 0,011 w.

HarnGaomuit MoMEeRT W nonepeynas chaa AJsA CEYEHUA HA TAyOHHe
z=12 m: 2=0664-12=08 wm; M, =0,6647- 51200 - 0,00151 X
X (—0,085) — 0,664 - 51 200 - 0,00095 (—0,034) 4+ 15-0,992 + 25 X
X 0,799/0,664 = 163 xH - m; Q== 0,664> - 51 200 . 0,00151 (—0,32) —
— 0,664 - 51 200 - 0,00095 (—0,171) 4 0,664 - 15(—0,051) 4 2,5-0,989 =
== 0,3 xH.

Jas apyrux ceuensfl 3m0pa MOMEHTOB H NONEpeyYHbHIX CHA NOKa3ana
Ha puc. 17. FayGuna ycAOBHOrO 3allleMJACHHN CBaH-KOJIOHHM I, =
= 2/0,664 =3 wm. PacuerHas ATHNE CBaU-KONOHHW NpPH pacuere ee
npousocT B  Hanpapnenmt Yy ly=(b+ L)2=(6+ 3)2=18 wm.

TNonxoe ropuaonTanbHoe NEepeMelleRHe BEPXA CBAH-KONOHHW OT HOp-
MaTHBHBIX HETPY30K TNPH cpelreM KosdQ(HUHEHTE HANEKHOCTH

no
narpysxe y; == 1,15: 4, = Vupy + up/vi = Vo.ll’ + 4’/l.l5=3.6 Mg
< lo/76 == 600/75 = 8 cM, uTO MeHee npeacnAbRON BEAHUHHEL.

Tlo nafinennnM MoMeHTaM, nonepeunoR ® npoaonbHOR chnam
APOU3IBOAKTCR pacyeT cedeHHA cBafi-KONOHHN HA NPOUHOCTH M TPEliHHO-
cTofikocTh.

Mpmmep 6. Paccunrars xene3oGeronnylo onopy sCTaKaisi noja Tex-
HOROrHYeCKHe TpySONpOBOAK, COCTORILYI0 H3 ABYX CBaRl-KOJIOHH CeqeHHeM
4003400 mm, OOGBeXHHEHHHX KDEecTOBWMR CBa3AMM (puc. 18). Temne-
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Puc. 18. Pacucraan cxema ORODbl C NPUMEHCHHEM CBAR-KOAOMH, YCRACHUMX KPECTOBMIMM
CBRIAMN
0 — KOHCTPYKTHBHAR CXEM3 ONOPH; 0 — PaCYeTHAR CXeMa ONOPL;, 8 — PacYeTHAR CXeMa CBaM

paTypHblit 6J0K 3CTakaihl He HMeeT aHkKepHofi onopwl. PacueTHble
Harpyski Ha onopy H,= kH, H,=186 xH, N=160 «kH.
[pyHtst — TyromsacTuunbtit cyraunok I; = 0,35.

KospdHUHEHT HaleXHOCTH 10 Ha3HAueHHIO Y, = 1.

PELIEHHE

3anaemcss MUHHMaNbHOH TnyGHHOR norpyxeuus cBahi [=45 M
H  NpoBEpsieM HeCYWYl0O CNOCOGHOCTL Ha BEPTHKAAbHYKD Harpysky.
Maowans nonepeynoro cevenus cpan A =d X d = 0,4 X 0,4= 0,16 m>
[lepumerp nonepeynoro ceuenuss u=4X0,4=1,6 ». [To CHulT 2.02.03—85
ana taybuusl 45 M u [;p = 0,35 pacueTHOe CONPOTUBAEHHE TCpyHTA
B NMJOCKOCTH HHXXHEro KoWua csau R = 2220 kH/m2

Pacuerioe conporHB/ieHHe TrpyHTa 10 GOKOBOH MOBEPXHOCTH CBaH
fi Ha ray6uHe pacnogoxenusi caos rpynta 1, 2, 3, 4 u 45 M 6yayT
coorsercTBenHo [ = 19; 25,5, 30; 32,5; 33,5 kH/u>.

Hecywass cnocobnoctb Fy==y.(V;RRA + uZv fl) =11 - 2220 X
X016 4+16(1-19-141-255-14+1-30-14+1-325-14+1 X
X 38,5 - 0.5)] = 540 kH,
rae Y= | — ko3dpHuHeHT ycnoBHHA DaGOTH CBaH B rpyHre y.p =1,
Yef = | — cooTBeTCTBEHHO KO3 HUMEHTH YcaoBHI paboThl rpyHTa nog
HIDKHHM  KOHUOM H Ha OGOKOBOH MOBEPXHOCTH CBaH; [;i — TOMILHHA
i-ro CJIOR rpysTa.

Pacuerias Harpyska Ha CBaiO-KOJIOHHY
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N=Fi/vy ="540/1.4 == 386 KH > Ny, /2=160/2 =80 «kH. 7. e
HECYULARA CHOCOBHOCTL TPYHTS OCHOBAHMA CBan obecCiieucHa.

Ounpeaeanm yeaosHYIO FAVOHHY 3aWeMIeHnsi CBAW B rPYyHTe 8 Hail-
PABACHKH X ¥ .

Mowmenr , HHCPUHH nonepewHoro cedennn cpan I, =, = 04412 =
= (,00213 w*

Yeaosuas pacuyetHan wupuna csay b, = 1.5d + 05=15- 0,4 +
+ 05=1,]1 m.

KectkoeTn nonepeunoro cevensin csan Lyl =: 2,15 - 107 - 0.00213 =

= 45800 kki -m°, rae £, =215 . 107 kH/%" - nauvaavkutih mMoryaL ynpy-

rocti 6eTona ceay.

Ko_up(pmuwur upunopuuouanbnmm tpydra aanst csait  (raba. |
tipua. 2) K= 7100 kH/~". s

Koypdununent edopmannn o, = }/Kb,,/[: == y710. 1,1/45300 ==

= 0,702 {/m.
YeaoHa  rayGusa  sawemacuua [ = 2/a, == 2/0,702 = 2,85 w™;
== 285 < 1=45 ™.

U3rnGalouiue M()M(‘M‘l‘bl B H323eMHOH MUCTH CBAH KOTOHHL B NIGCKOCTH {f:

Moy = Hyha/2 == 18,6 - 1.5/2 = 14 xH - m; M, == My, + (H,/2 — S) hy ==
14 + (18.6/2 — 16.54).5 =~71 xH-m Mo =M, + Hh/2 =

~7,14+18,6-1,5/2= kH-m, rae S= H,9,/2 + Mmpg/ (A + ho) =
18,6 - 1.15/2 4 14 - 1 8] (154 3)=1634 kH: Ki=h/(h + hy)=
| o/(l 54+ 3)=10333 no rtabn. 6 wnacrosmero f[locobus ¢ == 1.15;

R

ycu.rme B packoce (a = 51°20%) S, = S/cos a = 16,3/0,62 = ‘26 2 KH
[l(nwpequue CHAK B CEYEHHAX CBAH-KOJOHHLI N0 OCH I
== Hy/2 == 186/2=93 kH: Qg = H,/2 - S,cosu = 186/2 — 8%
)(062 —7 kH: Qc, = Qsy + Spcosa= —7 + 26,2 - 0.62 3 «xH.

H;x #OA0MWHe MOMECHTH B  1AOCKOCTH  ocH X1 My, = H hif2 =
< 15/2=38 kH - M; M¢ = H,(ha + h2)/2=5(1.5+ 3)/2 =
u‘z KH - s, Mog==Hy(hs + ha+ h)/2=5(15 + 3 + 15)/2=
15 kH - &
Ttan pacuernoh cxemnt puc. 18, 8 nmeem [ = u,l = 0,702 + 4,5==3.16 ».
Mo ta6a. 2 npun. 2 Ao = 2,727; By = 1,758; C, = 1,818,
TNepemewennn apy = Ao/a,E,.l = 2,727/0,702* - 45800 = 17.2 X
X 1073 m/kH: dym = dmy = Bo/uEsl = 1,758/0,702% - 45 800 = 7,79 X
X 107% Y /kH;  Opmar == Co/aks! = 1,818/0,702 - 45800 = 5,65 X
X 1078 1/xH - ™.

Copusontanbuoe lepemeitene M yrod NOBOPOTY CBIN-KONOHHM B
YPOuHE  HOBEPXHOCTH TPYHTZ 100 OCH Y Ugy = Hc Oun + MoOyat =
=93.-172.-10754+69-779.-10=213. 10" M. Wo, = Ho,0mn +
+ Mydym =93 - 7,79 - 107 + 69 . 565 - 10075 == 1.1 - 1077 paa, rae
Ho, = H,/2 = 18,6/2 = 9,3 kH.

nepeMeluelme CBAH-KOJOHHB HA  BblCOTE h.,—- 1,5 ™ u?- ugy +
+ Wohi'+ H,,,h./'iE;,I + Mc¢h|/2Ehl—2 131078 4+ 1,1 - W0 L5 +
4+ (93 4+ 1.5%/3 . 45800 + (—7,1) - 1,5°/2 . 45800—384 10-%, a

Beanunna wuy = uy + W, (hy + hs) + H,h3/6Es = 3, 84 10 +
+ LS8 4+ 3)—r- 18,6 - 1,5°/6 - 45 800 = 9,06 - 10" *

Kospdpnunent Kz == ha2/lh2 + h3) = 3/(3 + 1.6) = 0667 no taba. 7
nacrositero flocobua v == 9.,6.

Fopusontaasnoe nepememesme s epxa ouopu o Oth Yy iy, =
= uy /(1 — Nima h3/20Esl) = 9.06 - 1071 — 160 - 1.5?/2-9,6-45 800) =
== 0,009 ~.

Uarubawmun moment M, u noncpednan cura Q, B ceuenHn cBau-
KOJOHHK, PACNOAOKEHHOM HHXKE ROBEPXHOCTH FPYHTa Ha  PacCTOAHKH
2= M, 7=az=0702-.-t=0702

n II
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Pac. 19. nopu warnGawomnx ITos M P X CHA B CBae-xoaOHHE

s rta6n. 3 npun. 2 Az= —0,057; By= 002, C;— 0,996;
D;=0699; Ay—=—0245. Bi=—0,114 Cy,— —003 Dy 0094
My = a?EplucyAs — a.EgdWo,B; + Mo,C3 + HoyD3fa, = 0,7022 - 45 800 X
X'2,13 - 10~% - (—~0,057) — 0,702 - 45800 - 1,109 . 102 . (—0,02)+6,9%
X 0,996 + 9,3 - 0,699/0,72 = 14 kH - M; Q, = a2E,Jur,As — aZEsl¥o, X
X Bs + a:Mo,Cs + HoyDy = 0,702° - 45800 - 2,13 . 1073(—0,245) —
— 0,702% - 45800 - 1,109 - 10~%(—0,114) 4+ 0,702 . 6,9 (—=0,03) +93 X
X 0,994 = 3,7 kH.

I?gaqeunﬂ M, u Q, ansm ApyrHx cedeHMd NokasaHm Ha 3[IOpax
puc. 19.

l'opu3onTanbuoe nepemenienne ¥ Yrovl IOBOPOTa CBan-KOJOHHL B yPOBHE
MOBEPXHOCTH TPYHTa MO OCH x: Uor = Holbpyy + Me,bym = 2,5 - 17,2 X
X10754+15.779.10%=16- 1073 M; Wor= Hodmy + Modyy =
=25.779.10"% 4+ 15.565 - 1075 = 1,04 - 10~2 pan.

[Nepememenne Bepxa onopnl N0 OCH  X: tor == Uox + WYoulu +
+ Houl§/3Esl + Moul}/2Ep] = 1,6 - 107>+ 1,04 - 107%. 6 + 2,5 - 6°/3 X
X 45800 + 0,6%/2 . 45 800 = 0,011 m.

Harubaouwnii momenr M, u nonepeynast cuaa @, B CceueHuu
CBaU-KOJAOHHBI, PACHONOKEHHOM HHIKE MOBEPXHOCTH IPYHTA HA DPACCTOSHMH
z=1 mM: 2=0,702 - | = 0,702; A3z = —0,057; B3 = —0,02; C;=0,996;
D3 =0,994; As;= —0245, Bi= —0,114; Cy= —0,03; D,=0,994;
M; = agEaIU()xAg —_ (lgEb[q’ox-Ba + MOxC?r + Hl)xDB/ue = 0v7022 - 45 800 X
X 1,6 - 1073 (—0,057) — 0,702 - 45800 - 1,04 - 1073(—0,02) + 15 X
X 0,996 + 2,5 - 0,699/0,702 = 16 KH - M;  Qc = aEsluoAs — aiEsl X
X WoBs + aeMorCs + HoDs = 0,702° - 45800 - 1,6 - 1073 (—0,245) —
— 0,702 - 45800 - 1,04 - 1072 (0,144) + 0,702 - 15(—0,03)+2,5- 0,994 =

== 3,7 kH.
3nauenwsns M, u Q. ans Apyrux CeueHHA mNOKa3aHbl Ha pHC. 19,
Tlonxoe ropH3oHTaNbHOE NepeMellieHHe BepXa ONOpbl OT HOPMATHBHLIX
Harpy3ok mnpu CpelHeM kosdduuueHTe HAJEKHOCTH M0  Harpyske

vi= L15. u,= Vui: + ud, /vy = V0,011% + 0,009%/1,15= 0,012 m<
<< /75 == 1,6/75==0,08 M, uTo MeHee npeae/pHON BESHUHHBI.

Pacyerhnie AMJIHHHE KOJIOHH MNpPH pacyere HPOYHOCTH [0 OCH g
loy::([s + [‘,)p_~=(2,85+ 6) -1 =8,85 M, N0 OCH X 10x=(ls + lk)uv;“'
= (2,854 6) - 2= 17,7 M.
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[lo HalineHHBIM MOMEHTaM, mNoONepeyuHOR H NPOAGJIBHON CHAAM
NPOH3BOAMTCA PacueT CEUCHWH CBaWU-KOMOHHW HA MPOYHOCTb H TPEUIHHO-
CTOHKOCTb.

NPHJIOKEHHE 2

PACYET CBAH, CBAH-OBOJIOYEK H CBAR-CTOJIBOB
HA COBMECTHOE NEACTBHE BEPTHKAJIbHbBIX
H TOPH3OHTAJIbHLIX HATPY30K H MOMEHTOB

1. Tlpu pacuere cBail, cBait-o6o/oueKk H cBail-cTonGoB (HMeHyembix
HHXKe I/ KPATKOCTH OGIHHM HAa3BaHHEM «CBaH») Ha COBMECTHOe AelicTBHe
BEPTHKa/NIbHLIX H TOPH3OHTAJIbHLIX Harpy3oK # MOMEHTOB B COOTBETCTBHH
€O CXeMo#, npHBefCHHOW HaA puc. |, aonyckaercs paccMaTpuBaTh
TPYHT, OKPYXaloUlHii CBaI0, KaK YAPYryio JuHeRHO-qepOpMHPYEMYIO Cpeay,
XapakTepuaylouylocs kosppuuHentom nocrean C., xH/me.

Pacuetnylo Besnunny koapduuuenta nocresu C, rpyHTa Ha 6GOKOBOIR
MOBEPXHOCTH CBaH NpH OTCYTCTBHH ONMBITHBHIX A3HHHIX AONYCKACTCH onpe-
ARAATHL NO dopmyae

C.= Kz, (N

rae K — xosth¢uunedT nponopuronanbuoctd, KH/m*, npunnmaemuiit B 3apn-
CHMOCTH OT BHAA TpyHTa, OKpyXapoumero csaio, 1o rabia. 1; z — raybuua
pacnosioXenHsl CeYeHHS CBaM B TPyHTe, M, JJIS1 KOTOpOH onpenensiercs
K03QPHUHEHT NOCTENH, 10 OTHOWEHHIO K NOBEPXHOCTH IPYHTA NPH BHICOKOM
pOCTBepKe HJH K NOAOWBE POCTBEPKa NMPH HHIKOM POCTBEpPKe.

2. Bce pacuernl CBafl CREAYET BHIROGJIHATL NPHMEHHTENBHO K NPHBe-
AE€HHOH rayGHHe PacHONOXEHHS! CedEHHSl CBAM B FPYHTE Z W NPHBELEHHOMH -
rAyGuHE MOTPYXEHHA CBAW B TPYHT I, onpeensemux no (opMyram:

;: ae2; (2)
T=q.l, 3)

rae 2 B | — peAcTBuTeNbHAn FAYOMHA pacioNOXKEHHN CEeMeHHA CBaM
B rPyHTe H JAeACTBHTENbHAA FiyOGHHA NOTPYXKEHHS CBaH (€€ HHXKHEro
KOHI1a) B I'PYHT, COOTBETCTBEHHO OTCHHTHIBAEMbLIE OT NMOBEPXHOCTH I'PYHTa —
NPH BBICOKOM pOCTBEPKE HJAH OT MOAOWIBHLI POCTBEPKA — NPH HHIKOM
pocTBepke, M; a, — Ko3pdnunent npedopmaunn, 1/m, onpenensembii

no ¢0pu yﬂe

rae Ey — Hauanbuil Moaysib yapyroctk 6etona ceaw, kH/m?, npunumaemuiii
B coorBerctsHH ¢ CHull 2.03.01—84; / — MOMEHT uHepUHH NomMepeuHoro
ceueHuss cBan, M';- b, — yC/IOBHS IIMpHHB CBaM, M, NPHHHMAaemas
paBHOH: AAs cBail-ofosnouek, a TaKke CBail-cToN60B H HaGHBHLIX cBa#
¢ axamerpom ctBodoB ot 0,8 u Gonee b,=d-+ | M, a AA8 ocTaNbHbIX
BHIOB M pa3mepoB ceuewnhi cBafi b, = 1,5d + 0,5 m; d — HapyXHbils
AHaMeTp KpYyIJIOro HJH CTOPOHAa KBaapaTHOro, HJAH CTOPOHA HPAMO-
YrOALHOTO CEYeHHR CBaH B NJAOCKOCTH, NEPNEHAHKYJIAPHOH AERCTBHAM
HarpyskH, M.
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3. PacuetHbie BeHYMHB FOPH3OHTANbHOrO NEPeMeELIEHHS CBAH B YPOBHe
MOJAOLIBK POCTBEPKA up, M, W yroa ee mnosopora ‘W, pan, caeryer
onpeaesisTh N0 GopMyam:

HE  MB
Uy = o + \voto+E:;+ 25:1‘ (5)
HB Ml
= — 2 6
Yo=Yt or 1 v (6)

rae H n M — pacuetnnle 3Hauenns nonepeuynod cuanl, KH, u narn6aiomero
Momenta, KH - m, nefictyowne Ha ronoBy cBaH; lo— AjHHa yuacTKa
cBan, M (cm. puc. 1); wo m Wo — ropH3oHTabHOE NEpeMelleHHe, M,
H YroJ/l flOBOPOTa MONEPeyHOro CeyeHHs cBau, Pajf, B YpOBHE MOBEPXHOCTH
rpyHTa.

4. Topusontanbuoe nepemeledde 4o H yron nosopora Yo caeayer
onpejensitb nNo gpopmynam:

uo = Hobppy + Modum; (7N

Yo == Hobmy + Modmm. (8)

rie Ho u Mo — pacuernoe 3nauenue nonepeyrod cuisl, KH, u uaru6aiowero

momenta, KH - M, B paccmaTtpHBaeMOM CeY€HHH CBaK, APHHHMaeMbie

paBubiMi: Ho= H u Mo == M + Hlo, 84y, 6um, Smu ¥ Smm — nepemelue-

HHSi H YroJi NOBOPOT2 CBaH B YPOBHE MOBEPXHOCTH TPYHTa, BblYHC/ISEMbie

no gopmynam:

Sy = Au/ﬂgEbl; My = bum = Bo/ﬂfEb/; Opmm = Co/aeE,l, (9)

rae Ao, Bo, Co — Koscpq)zyuuemu, npHHUMaeMbie 10 Taba. 2 B 3aBHCHMOCTH

or [ Tlpn BennuuHe I, coorBercTByiomER NPOMEXYTOUHOMY 3HAUEHHIO,
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Ta6anunal

Koapdrusent nponopunoHaibHOCTH
, xH/M*, ana csah

Bua rpyHTa,
OKPYXAWWEro €8ai0,
H €ro XapaKTepHCTHKa HAGUBHBIX,
3a6HBHBIX csaf-o6onouex
u cra#t-cronfos
FAHHD M CYrIHHKH TeKydYenaacTHY- 650—2500 500—2000
uble (0,76 < I <1)
Cauuel ¥ CyrMHHKM MArkomaacTHy- | 2500—5000 2000—4000

e (0,5 << I; <0,75); cynecu naa-
cruupnie (0<C Iy < 1); neckn nuine-
parnie (0,6 < e << 0,8)

CauBbl M cYrJuHKH TyromaacTuussie {  5000—8000 4000—6000
v noayteepase (0 <</ < 0,5); cy-
necu TBepabie ({; << 0); neckn men-
kue (0,6 < e << 0,75); To *e, cpen-
neit kpynnocth (0,55 < e << 0,7)
Tauns u cyrausku TBepabie ({1 << 0); | 8000—13 000 6000—10 000
neckd kpynuote (055 <L e 0,7)

Mecku rpasenncruie (0,55<e<0,7); — 10 000—20 000
rpaBHfi W rajbka C MecyaHbiM 3a-
NOJIHHTE/IEM

Mpumenanusn 1. Menbuine 3navenns kodpduurenta K 5 7aba. 1
COOTBETCTBYIOT GOjlee BHICOKHM 3HAYEHHSIM KOHCHCTEHUMM [ TAMHHCTHIX
¥ K03GdHUHEHTOB MOPHCTOCTH € NMECYaHbiX TPYHTOB, YKA3aHHbIM B CKOGKaXx,
a GoJbiiHe 3HaweHHs Ko3(pdHUHeHTA K — COOTBETCTBEHHO 0o0Jie€ HH3KHM
aqayeHHsaM f; u e. I FPYHTOB C MPOMEXYTOYHBIMH 3HAUCHHUAMHU Xa-
pakrepucTHk I; M e BernuuHs Kozdduuwenra K - onpenensorcs
HHTEPNONALHEH.

2. 3nauenust xodpduurvertra K JAH MAOTHHIX NECKOB  AO/KHbI
npuuumatecss Ha 309 Bblwie, ueM HAWGONbWHE 3HAYCHHA YKa3aHHLIX
B Taba. | Kospduunentos K aaa 3afaHHOro BHAA TPYHTA.

YKa3aHHOMY B TaGsi. 2, ee caefyerT OKpYyrauTh Ao Oanxakmero tabavysoro
3HAUCHHS.

5. Pacuer ycToHUHBOCTH OCHOBAHHSA, OKPYXKaIOUlero CBaM, /JOJKEH
NPOH3BOAUTECH 0O ycioBHio (10) orpaHHueHMst pacueTHOTo AaBJeHHS
0, OKa3blBA€MOro Ha FPYHT GOKOBLIMH AOBEPXHOCTSIMH CBai:

a. < dmime (Viztgey + ECy)/cos ¢y, (10)

The O, — pacueTHoe naBnenue Ha rpynt, xH/m?, GokoBofi NHOBEPXHOCTH
CBaH, omnpefensieMoe Ha CACAYIOWUX rAYOHHAX 2, M, OTCHMTbIBAeMBbIX
NpH BHICOKOM PQCTBEPKE OT MOBEPXHOCTH FPYHTA, a 1IPH HH3KOM POCTBepKe —
OT €ero MoaOWBH:

{

a) npu I <X 2,5 —ua AByX ray6uHaX, COOTBETCTBYIOLIHX 2=

z=1 - 0,85
6) npu [ > 2,5 Ha rny6une z = :1 ;
e
vg—pacqemuﬁ yhaenbAbii BeC TPYHTAa HEHaPYWICHHOH CTPYKTYPH,
kH/w", onpenensieMbiit B BOAOHACHIEHHBIX TPYHTAX ¢ YHETOM B3BELIUBA-
HHA B BOAE,
¢1 H C| — pacueTHble 3HAYECHHS COOTBETCTBEHHO YIJa BHYTPEHHEro

#"
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Ta6banuwa 2

r Mpr onwpanuu csam Ha HeCKaAbHmi TPYHT
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 33,088 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 2,756 2,091
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
=14 2,441 1,621 1,751

TPeHHsi rpyHTa, [pai, M YyAeNbHOro cuHemjewuss rpynra, kH/m?
npuHHMaeMmble B coorBetctBun ¢ CHull 2.02.01—83;

£ — KO3(p¢HUHEHT, NPHHHMAEEMbiii NpH HAGHBHBIX CBasXx H CBasix-
o6oaoukax §==0,6, a npu Bcex ocraibHhx BHAAX cBaii £ = 0,3;

11 — KoapduuneHt, paBubit 1, Kpome cayuaeB pacuera ¢yHIaMEHTOB
PAacnopHbIX COOPYXKEHHUH, B KOTOphIX caenyeT npurHMatbh v = 0,7,

N2 — KO3 PHIHEHT, YUHTHIBAIOLULHHA ROMIO MOCTOSIHHOH HAarpy3kuH B CyM-
MapHo# Harpyske, onpejensieMblii 1o dopmyne

_ Mt My an
nMg + M,

rie M, — MOMEHT OT BHEWHHX TNOCTOSIHHBX PpAaCueTHBIX Harpysok
B CeueHHH (yHIaMeHTa Ha YpOBHe HHKHero Kouua cBail, kH - m;
M, — T0 e, OT BHEIIHHX BpPEMEHHBIX pAacueTHHX HArpysok, kH - m;

n — ko3dHuuent, npHHuMaembli n=2,5, AAH coopyXKeHHs omop H
3cTaKaj.

NNpumeuanue. Ecau pacuerHble TrOpH3OHTaAbHBIE AABJCHHS
Ha IPYHT O, He YL0BJeTBOPAIOT yciosuio (10), Ho npH 3TOoM Hecyuwas
CNOCOGHOCTb CBall MO MaTepHaly HeNOHCNOAbL30BaHA H MNepeMelleHHs
CBaH MeHbille NpeJe/bHO JOMYCTHMBIX BEJHYHH, TO NpH TPHBEIEHHOMN

N2
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rayGuue ceaf [ > 2,5 pacuer cneayer MOBTOPHTL, MPHHAB YMEHbUICHHOE
3nayenve Koapuunenra nponopunonasvioctH K. [Mpu HoBOM 3HaueHuH
K Heo6xoa#MO MpOBEPHTH NPOYHOCTH CBaH NO MATEpHAJyY, €e nepeMelleHus,
a Takxke cobaoseuune ycaopun (10).

6. Pacuetnoe pamnenne 0, KH/M%, Ha rpydT 00 KOHTaKTy
¢ 6GoxOBOH NOBEPXHOCTLIO CBaH, BO3HHKalOHlee Ha raAyOHHe 2, a Takxe
pacueTHulft warubawiunit MomedT M, kH . M, nonepeunywo cuay Q. kH,
H npopoabHylo cuiay N, kH, nefictgyiomne Ha rayGHHe 2z B CeyeHHH

14
CBAH, CJeaYeT ONpeaeiATb no GopMynaam:

0, = Kz(qul — YoB/a, 4 MoCl/usEbl + Hole(lgEbl)/(l.; (12)

M3 = aEEblqua - (l;EbWGBs + Moca + HOD3/ﬂa; “3)
Qz == ﬂgﬁblqun - Q?Eb[q'oB,a + a.MoC4 + H()Dq; (14)
N.= N, {15)

rae Ay, Bi, C, Dy, Az, B, Cs, Dy, A, Bs, Ci v Dy — xo3pduunents,
npauMmaempie no Ta6a. 3, N — pacyerHas ocesam Harpyska, kH,
nepejiaBaeMasi Ha roJioBy CBaH.
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Ta6bawnuna 3

z Kosp@uumenTh
A B C D)\ As By Cs D3 As B C D,

0 1 0 0 0 0 0 I 0 0 0 0 |

0,1 | 0,1 0,005 0 V] 0 1 0 —0,005} O 0 1

0,2} 1 0.2 0,02 0,001 —0,001 0 1 0,2 —-0,02 | —0,003| 0 1

03 1 03 0,045 0,005 | —0,005 | —0,001 | 0,3 —0,045 | —0,009 | —0,001 i

0,4 1 0,4 0,08 0,011 —0,011 | —0,002 1 0,4 -—0,08 | —0,021 | —0,003 !

0,5 1 0,5 0,125 0,021 —0,021 | —0,005 | 0,999 0,5 —0,125 | —0,042 } —0,008 | 0,999
0,6 0,999 0,6 0,18 0,036 —0,036 | —0,011 0,998 0,6 —0,18 -—0,072 | —0,016 | 0,997
0,7] 0,999 0,7 0,245 0,057 —0,057 | —0,02 0,996 0,699 —0,245 | —0,114 | —0,03 0,994
0.8 0,997 0,799 0,32 0,085 —0,085 | —0,034 | 0,992 0,799 —0,32 —-0,171 | —0,051 0,989
0,9 0,995 0,899 0,405 0,121 —0,121 | —0,055 | 0,985 0,897 | —0,404 | —0,243 | —0,082 | 0,98

| 0,992 0,997 0,499 0,167 —0,167 | —0,083 | 0,975 0,994 —0,499 | —0,333 | —0,125 | 0,967
L1} 0,987 1,095 0,604 0,222 —0,122 } —0,122 | 0,96 1,09 —0,603 | —0,443 { —0,183 | 0,946
1,2 0,979 1,192 0,718 0,288 —0,287 | —0,173 | 0,938 1,183 -0,716 | —0,575 | —0,259 | 0,917
1,31 0,969 1,287 0,841 0,365 —0,365 | —0,238 0,907 1,273 | —0,838 | —0,730 | —0,356 | —0,876
1,4t 0,955 1,379 0,974 0,456 —0,455 | —0,319 { 0,866 1,358 ~0,967 | —0,91 —~0,479 | —0,821
1,5/ 0,937 1,468 1,115 0,56 —0,559 | —0,42 0,811 1,437 | —1,105 | —1,116 | —0,63 | —0,747
1,6 0913 1,553 1,264 0,678 | —0,676 | —0,543 } 0,739 1,507 —1,248 | —1,350 | —0,8156 | —0,652
1,7} 0,882 1,633 1,421 0,812 —0,808 | —0,691 0,646 1,566 —1,396 | —1,613 | —1,036 | —0,529
1,8/ 0,843 1,706 1,584 0,961 —0,956 | —0,867 | 0,530 1,612 —1,547 | —1,906 | —1,299 | —0,374
1,9 0,795 1,770 1,752 1,126 —1,118 | —1,074 0,385 1,64 —1,699 | —2,227 | —1,608 | —0,181
2 0,735 1,823 1,924 1,308 —1,295 | —1,314 0,207 1,646 —1,848 | —2,578 § —1,966 ; —0,057
2,2| 0,575 1,887 2,272 1,72 —1,693 | —1,906 | —0,271 1,576 | —2,125 | —3,36 | —2,849 | —0,692
2,4 0,347 1,874 2,609 2,195 | —2,141 | —2,663 | —0,949 1,352 —2,339 | —4,228 | —3,973 | —1,592
2,6| 0,033 1,755 2,907 2,724 —2,621 | —3,6 — 1,877 0,917 —2,437 | —5,14 —5,355 | —2,821
2,81 —0,385 1,49 3,128 3,288 —3,103 | —4,718 | —3,108 | 0,197 —2,346 | —6,023 | —6,99 —4,445
3 | —0,928 1,037 3,225 3,858 —3,540 | —6 —4,688 | —0,891 | —1,969 | —6,765 | —8,84 -6,52
3,5| —-2,928 | —1,272 | 2,463 4,98 —3,919 | —9,544 | —10,340| —5,854 1,074 —6,789 | —13,692| — 13,826
4 | —5,853 1 —5941 | —0,927 | 4,548 —1,614l —11,7311 —17,919 -15 0761 9,242 —6,858 { —15,6111 —23,14
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