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1. 06m,tte IlOJIOJKeHHSI 

Pa6oTa BbrnorrHeHa Ha ocHOBamrn arrb60MOB Texttnqec1rnx pernemrn .n:mr cHcTeM c B03LJ:YIIIHhIM 

3a3opoM «REVENT AL-RLS-HI S-V -1 05 »; «REVENT AL-RLS-HIS-V -121 »; «REVENT AL-RLS­

H IS-V -130 »; «REVENTAL-RLS-HIS-V -164». Pa3pa6oTtIHKOM cncTeMbI «REVENTAL-RLS-HIS-V » 

.srnmreTC5l KOMrramrn OU Hebron, reg.no. : 10570945, V ATno.: EE 100745333, Address: Vaike -

Amerika 19-404, 10129, Tallinn, Estonia. 

KoMrraHH5l 000 "HHTEPHOBA" 5lBIDieTC5l 3MBHTeneM H 3aKa3crn:KOM. 

MeTO.D.HKa rrpe,n:ml3Haqetta .LI.AA crreu,11arrHCTOB, BbmorrHmomnx pa3pa6oTKY rrpoeKTOB c.acTeM c 

B03LJ:YIIIHbIM 3a30pOM LJ:AA o6mill,OBKH cpaca,n:oB 3)J.3HHH H coopy)I<eHHH pa.3JIH1IHOro Ha3Haqemrn. 

J:(aHHhJe HaBeCHbie cpaca,n:Hhle CHCTeMbl c B03LJ:yrrIHbIM 3a30pOM rrpe.n:Ha:rnaqeHbl )J.Jl5l 

.n.eKopaT11BHOH OT,n:eJIKH H I10BbUIIeHH5l TemJOH30AAI.J,HOHHblX CBOHCTB cpaca.n.oB BHOBh B03BO,[(HMbIX, 

peI<oHcTpynpyeMbIX 3.Z1:3HHH H MoryT ncrronr,30BaTbC5l .LI.AA o6mII(OBKH 3,[(3HHH, pacrrorrmI<eHHbIX B I­

VII BeTpOBbIX paM:oHax c I10J1Q)KHTeJibHOH TeMrrepaTypoti COJIHetIHOH HHCOJUII..Uill Ha TIOBepXHOCTH 

06n11u,0BKH .n:o 80°C. 

<l>aca,n:HbJe CHCTeMbl MOf)'T KperrHTbC5l K CTeHaM H3 6eTOHa, KHprr11qa, KepaMH'ieCI<HX H 6eTOHHblX 

6JIOKOB 113 MaTepnarra c 061,eMHhIM BeCOM He MeHee 600 Kr/M3 HJIH B TOpI(bI Me)KLJ:Y3Ta)KHbIX 

rrepeKpblTHH. 

Hecyma5l KOHCTPYKUH5l rrpe.n:crnBmreT co6oH: KapKac m aJT.IOMHHHeBoro crrnaBa 6060 (T66) HJIH 

6063 (T6) ITO fQCT 22233-2018, ycrnHaBITHBaeMbIH Ha CTeHe 3LJ:3HH5l HJTH B I1JIHTbl Me)K3Ta)l<HOrO 

rrepeKpbITH5l H 3aKperrrreHHbie Ha HeM 3JTeMeHThI o6mu.i;oBKH. OcHOBHbIMH 3JieMeHTaMH 

I10)J.KOHCTpy1<1 .. J;J1H 5lBJT5llOTC5.l Hecyw;11e KpOHIJlTeHHbl H y.n:rrHHHTemi: KpOHIIITeHHOB, HarrpaBJI5llOLLI;Me 

Hecyw;ne H BCITOMOraTeJibHhle rrpoqnrnH, Kperre)KHbie 3JTeMeHThl o6JII1I(OBKH. 

B KaqecTBe Hapy>KHOH o6mui;oBKH ncrronh3YIOTC5l: 

- .[(AA cHcTeMLI «REVENTAL-RLS-HI S-V-105» - H3,[(eJTM5l H3 cTeKrrocp116po6eT0Ha; 

- .n:rrH CHCTeMbI «REVENT AL-RLS-HIS-V -121 » - cp116poueMeHTHbie H xpH30THJII(eMeHTHhre 

rrrr.HThI, HPL-rraHerr11; 

- ,n:AA cHcTeMbI «RE VENT AL-RLS-HIS-V -13 0 » - rnnIThI H3 KepaMorpamna 11 HaTyparrbHoro 

KaMH5l, KJTHHKepHM I1JIHTKa; 

.n:rr.5.1 c11cTeMhI «RE VENT AL-RLS-HIS-V -164 » -rraHenH H3 MeTarrJIHqecKHX H I<OMII03.HTHbIX 

JIHCTOB, KacceTaMH H3 .n:aHHbIX MaTepHarrOB. 

B cpaca,n:HhTX CHCTeMax «REVENTAL-RLS-HIS-V>>' 11crronh3YIOTC5.l L HJIH TI-o6pa3Hhie 

KpOHIIITeHHbI. KpoHIIITeHHhI L-o6pa3HOii cpopMbI rrpHMeHmoTC5l c HarrpaBmIOIII;HMH T-o6pa3Horo H 

Y -o6pa3Horo cet:J:eHH5l. KpomrITeHHhI TI- o6pa3HOH cpopMhI rrp11MeH.snoTc5l c HarrpaBAAIOIII;HMH TI­

o6pa3Horo H Y-o6pa3Horo cet:J:eHH5l. Kperrnemre o6nHI(OBOtIHhIX rraHeneM: B 3aBHCHMOCTH OT HX 

MaTep11arra BbTTIOJlH5leTC5l c IIOMOIII;bIO caJia30K, KJ15lMMepoB, I<JIHIIC HJIH rrpoCTO 3aKJierrKaMH. 
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Pact.JeT ::ineMeHTOB KOHCTpyK11J1H: cpaca,n:HhIX cHcTeM THna «REVENTAL-RLS-H I S-V » 

npOH3BO,UHTC5I B COOTBeTCTBHH c OCHOBHbIMH HOpMaTHBHhIMH JJ.OKYMeHTaMH: 

err 20.1 3330.2016 «eHHrr 2.01.07-85* Harpy3KH H B03JJ,eHCTBFl5I»; 

. err 16.13330.2017 «eH Hrr II-23-81 * eraJibHbie KOHCTPYKU:HH»; 

err 128.13330.20 16 «eH'fff12.03.06- 85 AmoMHHHeBbie KOHCTPYKIJ:HH». 

- «PeKOMeHJJ,aIJ:HH no pa3pa60TKe 11 npHMeHemuo cJ:>aca)J.HbIX Cl1CTeM c B03JJ.YlllHnIM 3a30pOM 

.umr yrenneH11.5I 11 06m1U,OBKl1 3JJ,aHl1H H coopy)!(eHHH pa3Jll1t.JHOro Ha3Haqemrn. roccrpoH: Poccmrn. 

Pact.JeT ::ineMeHTOB cpacaJJ,HhIX CHCTeM BhHIOITH5IeTc5I Ha B03JJ.eiicTB11e nocT051HHhIX H BpeMeHHbIX 

Harpy3oK. 

B Kat.JecTBe nocT05rHHhIX np11HHMa10Tc.5r Har py3KH OT co6cTBeHHoro Beca 3JieMeHTOB KapKaca 11 

naHeneH: o6JTHIJ:OBOK. 

B Kat.JecTBe BpeMeHHOH Harpy3KH np11HMMaeTC5[ BeTpOBa5r Harpy3Ka no err 20.13330.2016 )J,JI5[ 

JJ.Byx Bap11aHTOB: 

1) B yrrrax np5IMoyronbHhIX 3JJ.aHtt.li; 

2) B cpeJJ.HHX t.Jacrnx cpacaJJ,OB 3JJ.attwH:. 

).:(rr5r 3JJ,aHHM BbICOTOH 6orree 75 MerpoB H 3JJ,aHHH CJIO)!(HOH apxHTeKTYPHOH cpopMbI, 

pacnOJIQ)KeHHbIX Ha paCCT05rHH51X MeHee 0,25 BblCOTbl 3,L(amrn OT ,n:pyrnx BbICOKl1X 3JJ,aHI1H, 

onpeJJ,eJieHHe BerpoBOH Harpy3Kl1 cneJJ,yeT BeCTH Ha OCHOBamrn cnel..J,HaJibHbIX a::ipo.n:'frnaMHt.JeCKHX 

pacqeTOB l1JI11_ npo.n:yBKli MaKera 3JJ.aHH5I B a::ipo.n:1rnaMHqecKOH Tpy6e. 

roJIOJieJJ,Ha5I Harpy3Ka TaK)Ke 5IBJI51eTC5I BpeMeHHOH 11 ~TbIBaeTC5I B COt.JeTamni C BeTpOBOH 

Harpy3KOH, paBHOH 60% OT pact.JeTHOH Ha yt.JaCTKax cpaca.n:a Bhlllle 100 M. 

rrpot.JHOCTHbre.pacqeTbI no nepBOMY npeJJ,eJibHOMY COCT05IHHIO BKmot.JalOT npoBepKy Ha npot.JHOCTb 

BepTHKaJibHbIX HanpaBJI5IIOIIJ:HX, KpOHlIITeHHOB, 3aKJierrot.JHbIX coeJJ,HHeH11M, BOCnpHHHMaIOIIJ:HX 

ttarpy3KH OT pact.JeTHhIX 3HaqeHHH HX co6cTBettttoro Beca, Beca cpaca.n:HhIX o6rrmi:oBoK, OT .n:aBnemrn 

BeTpa H fOJIOJie)J.HbIX Harpy30K. Harpy3KY OT co6crneHHOro Beca npocp1rneli B cnyt.JMX, KOrJJ,a Otta 

OTHOCHTeJibHO MaJia, B03M0)I<HO He Yt.JHThlBaTb. B CB5!3H c TeM, t.JTO yTerrJIHTeJlb KpenHTC5I 

cneu,11aJII>HhIMli Tapeni:,qaTbIMH JJ.I06eJI5IMH HenocpeJJ.CTBeHHO K cTeHaM 3JJ,amrn, B pact.JeTe I<ap1<aca ero 

Bee He Yt.Jl1TbIBaeTC5I. 

Pact.JeTbI no BTOpOMY npe,n:eJlhHOMY COCT05IH11IO Ha JJ,ecpopMaTl1BHOCTb I<OHCTPYKQHH Be.n:yTC51 c 

HCnOJib30BaHHeM HOpMaTl1BHbIX 3Hat.JeHl1H Harpy30K, .n:e:MCTBYIOIIJ:HX Ha KOHCTPYKU:HIO. 

y CHJIH.5!: H3rH6aIOIIJ:He MOMeHThI, nonepet.JHnle 11 npOJJ.OJihHbie CHJihI, a TaIOKe nponI6bI 

onpeJJ,eJI5IIOTC5I c HCnOJlb30BaHHeM OCHOBHbIX noJIO)!(emi::M conpOTHBJiemrn MaTepHaJIOB. 

ITp11 npoBepKe npot.JHOCTH ::ineMeHTOB H coeJJ,HHeHHli I<o::icpcpHU:HeHThI HaJJ,e)!(HOCTl1 no Harpy3KaM 

Yf, npI1HHMaeTC5I no err 20.13330.2016, e,ri:l1HbIH K03cpcpm.i:11eHT Ha.n:e)!(HOCTH no Ha3Hat.Jemuo Yn=l 

np1rnRMaeTC5I no M).:(e 20-1 .2006. 

Ko3q)CpHll.HeHT Ha,lle)!CHOCTH: no rononeJJ,HOH Harpy3Ke npHHHMaeTC.5! no err 20. 13330.2016. 
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KpoMe rnro, rrpH pacqeTe aHKepHbIX Kperrnemiii Ha rrpoqHoCTb qmpMoH:-pa.3pa60Tt.rnKoM 

;::i:omKHbI 6bITb yqTeHhI Hecyu::i:He crroco6HocTH aHKepHbIX KperrneH11H:, orrpe;::i:eneHHhie B npou;ecce 

HCIIbITaI-nrn Ha cTeHax B03BOJJ:HMbIX o6oeKTOB, B coorneTCTB1111 c CTO <t>U:C-44416204-010-2010. 

2 MarepuaJibI KOHCTPYKUHH c)>aca~HbIX cucreM 

2.1 Bee 3JieMeHTbI tj_)aca;::i:Hhrx c11cTeM «REVENTAL-RLS-HIS-V» mroToBneHbI 113 

amOMl1Hl1eBoro CIIJiaBa 6060 (T66) HITH 6063 (T6) rroTOCT 22233-2018. ,[(JUI KacceTHhIX rraHeneti: 

IlpHMeH5IIOTC5I JIHCTbl TOJIIIJ:HHOH OT 0,5 MM H3 aJIIOMHHHeBbIX CIIJiaBOB TIO fQCT 13727-97, 

KOpp03HOHHOCTOHKOH CTaJIH ITO fQCT 5582-75, KIDIMMepbI ;::i:mr Kpennemrn o6Jil1IJ;OBKH 113 

KepaMorpaHHTHblX IIJIHT 113 Kopp03HOHHOCTOHKHX cTaneH:. Pac'!eTHnie corrpOTHBJiemrn 

amoMHHl1eBbIX crrnaBOB H KOpp03HOHHOCTOHKHX CTaneH:, np11MeH5IeMbIX B cl>aca;::i:HbIX CHCTeMaX, 

np1rne;::i:eHbI B rn6nHu;e 2 .1. 

Ta6rr11u;a 2.1 
T:11n CIIJiaBa H HopMaTl1BHOe 

Pac'!eTHoe corrpoTHBJiemre, MITa 
COCT05IHHe IIOCTaBKH 

t, 
corrpoT11Bnett11e, MITa 

MM 
Run Rvn R Rs Rbpi R rp. MaTep:aan 

6060 T66 
t ::::; 3 215 160 135 80 190/210 

3< t::::; 25 195 150 120 70 175/190 
6063 T6 t s 10 215 170 135 80 190/210 

PacqeTHbre corrpoTHBJieH115I JJ:JI5I aJIIOMHHHeBbIX crrnaBoB orrpe;::i:erreHbI B coorneTCTBl1H c CIT 
128.13330.20 16 II. 6.1. 'Ym = 1,1; 'Yu= 1,45 

220 0,5-5,0 300 220 215 
08X18H10 - 185 510 180 

08X18HlOT - 205 530 200 
AISI 430 - 260 450 245 
AISI3Q4 205 515 195 
AISI 32 1 205 515 195 

*) R bp- p ac4eTttoe conponrn11ett11e CMSJTHI-O 6 oJTTOBbIX c oe,!l.11Hett11i1; 

R rp- pacYeTHOe conpoT11s11ett11e CMSJTHI-O 3aKJieno4HbIX coe,!l.11HeHHi1 

125 390 
110 670 
120 700 
140 605 
115 670 
115 605 

B KOHCTpyI<rum «REVENT AL-RLS-HIS-V » B Kaqecrne Kpene)l(HbIX 3JieMeHTOB rrpHMeH5IIOTCJI 

BbITJI)l(Hbie 3aKJieIIKH ;::i:naMeTpOM 4,8 MM H JJ:HaMeTpOM 3,2 MM - JJ:IDI KpermeHHJI BCIIOMOraTeJTbHbTX 

3JieMeHTOB. 

,[(JI5I coe;:urnemrn 3JieMeHTOB KapKaca HCIIOJib3YJOTC5I BhITJI)l<Hf>Ie 3aI<JieIIKl1 B JJ:BYX MOJJ:HqmKau;mrx: 

- CTep)I<HeM (cep;::i:eqHHKOM) H3 KOpp03HOHHOCTOHKOH CTaJIH AISI 304 H TenoM 3aKnerurn m 

an10M11ttneBoro crrnaBa Al Mg 3,5% (A2/AlA); 

- cTep)KHeM ( cep;::i:eqttHKOM) H TenoM 3aKneIIKH H3 Kopp03HOHHOCTOHKOH CTaJIH AISI 304 (A 2/ A2); 

Hecyma51 crroco6HocTb 3aKnenoK Ha cpe3 H pacTJI)l(eHHe rrpHBe;::i:etta B rn6JTHu;e 2.2 
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Ta6mu:i;a2.2 

.D;11aMeTp 
.D;11aMeTp HopManlBHble ycmnrn PaclfeTHb1e vc11mrn 

.D;l-taMeTp .D;11aMeTp OTBepCTH pacnrn<eH paCTH:iKeH 
3aKJJemrn, CTep>I<HH, 

6oprnKa 
H no.n. cpe3 He cpe3 11e 

MM 
max, 

3aKJlenKy N,,,.s, H N,,n. H N,s, H N,.,, H MM MM 
mm, MM 

1 2 3 4 5 6 7 8 

CTep)KeHh - CTaJih KOppo3HOHHOCTOHKruI A2/ Teno 3aKrrerrKH - CTaJTh Kopp03HOHHOCTOHKRSI A2 

4,8 3,2 8,4 (14,0) 4,9 5000 8500 4000 6800 

3,2 2,10 6,2 3,3 1900 2500 1500 2000 

CTep)I<eHh - CTaJ1h KOpp03HOHHOCTOHKruI A2/ Teno 3aKJieIIKH - I13 aJ1IOMHHFieBoro crrnaBa AJA 

4,8 2,95 I 0, 1 (14,0) 4,9 1850 2600 1480 2080 

2.2 KpomnTeiiHhI KapKaca cpaca,n:oB KOMrrrreKTyIOTC5I cpaca,lUfhIMH attKepaMH rrpOH3Bo,n:crna qrnpM, 

fil'lelOIIJ;HX cepTHcpHKaT COOTBeTCTBH5I HJIH TeXHHqecKoe CBH,n:eTeJibCTBO, BbIJJ,aHHhie <!>eJJ,epailhHbTM 

n.eHTpOM cepnrcpHKarnm B ycTaHOBJieHHOM 3aKOHOM nop5IJlKe. 

2.3 TenJIOI130JIHpyrow.11e npoKrranKH no.n: KpOHIUTeHHhl TOJillJ;HHOH 5 MM H3rQTaBJlHBaIOTC5I 113 

nomrnM11.n:a MapKH ITA6-J1-CB30I1-1 no TY PB 500048054.020-2001 HJIH MapKH ITA6-2 10/310 no 

OCT 6-06-C9-93. 

3 HarpyJKH u BOJ.LJ:CHCTBUSI 

3.1 Ha KapKac HaBeCHhIX cpaca.n:os nelicTByIOT crre.n:yIOw.11e Harpy3KH: 

- co6cTBeHHbIB Bee o6JIHD.OBKH I1 KapKaca IIO.[{KOHCTJJYIG._\HH; 

- BeTpOBbie Harpy3KH; 

- !iarpy3KH OT o6rre.n:etteHHH o6J1HD.OBKH (Ha yl.J.aCTKax cpaca.n:a BbII.Ile 1 OOM). 

3.2 Co6cTBeHHhIB Bee 06rr11n.0BKH. HopMaTHBHhre 3Haqettmr Beca 06m1n.osKH crre.n:yeT onpe.n:emrTh 

Ha OCHOBrunur nacnopTHhIX .n:aHHhIX 3aBOJJ:OB-H3rOTOBHTeJTeH. K03cpcp11n.11eHTbl Ha.n:e)I<HOCTH no 

Harpy3Ke YJ .n:rrH Beca o6mi.n.oBKH .n:aHbI rn6rr. 3 .1 

Ta6mrn,a 3. 1 

HaHMeHoBamre Harpy3KH 
Pa3Mep-

'Yf HOCTb 
1 KacceThI 113 JIHCTOBOM OD.HHKOBaHHOH cTanH Kr/ML 1,05 
2 KoMno3HTHoie naHerrH Kr/ML 1,2 
3 KepaMorpaHHTHore nrrHThI Kr/M L 1,1 
4 ITmuor H3 HaTypan1ttoro KaMH5I Kr/ML 1,1 
5 <D116pon.eMeHTHhie nJIHTbI Krf ML 1,1 
6 ITatterrh C<D B 6e3 Kap Kaea Krf ML 1,1 
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3.3 H e .n:onycKaeTcsi: nepe.n:asaTO Ha KapKaCbI cpaca.n:os, pacc1IBTaHHbie Ha KpennettHe . 

TOJlbKO cpaca.n:HbIX rratteneH:, ttarpy3KH OT peKnaMbl, OCBeTHTeJibHbIX rrpH6opoB, o6cny>KHBaIOIIJ..HX 

rrnorn.a.n:oK, .LJ:OTIOJTHHTenbHOro o6opy.n:oBaHHSI H T. II. IlpH Heo6XO.LJ:HMOCTH Kperrnemrn no.n:o6Horo 

06opy.nos'att11.SI K cpaca.ny, B COOTBeTCTBHH c norryqeHHbIM OT 38Ka3LIHKa 3a,naHHeM Ha 

rrpoeKTHposam1e, pa3pa6aTOmaeTcsr cneu.RarrbHblli yc1rneHHbIH KapKac, JIR6o HCTIOJib3)'IOT .npyn1e 

KOHCT})YKTI1BHbie pemeH 11JI. 

3.4 CtterOBbie Harpy3KH cne.n:yeT YLIHTbIBaTb Tor.n:a, Kor.n:a B03MQ)KHO HX OTJIQ)Kemre Ha 3JieMeHTaX 

KOHCTPYKU.HH o6rrm.i:osKH (np11ropH30HTaJibHOH11 ttaKnoHHoH: o6rrHUOBKe). 

3.5 ,ZJ,rrsi: 3JieMeHTOB orpa>K.n:emrn H Y3J10B HX Kpennemrn Heo6xo,nHMO ycIHTbIBaTb ITHKOBbie 

ITOJIO>KHTeJibHbie W+ li OT})HUaTeJJbHbie w_ 803}.leHCTBIUI BeTpOBOH Harpy3KH, pacqeTHbJe 3Haqemrn 

KOTOpbIX orrpe.n:emnoTCSI ITO cpOpMJne 3.1(cpopMyna 11.10 [1]) 

W+(-J = wo *k(ze)*[I + <; (ze) }cµ,+(-)*Y+(-) *yr Kfla (K2c!A/) (3. 1) 

r.ne Wo - HOpMaTHBHOe 3HaqeH11e .n:asneHHSI BeTpa npHHHMaeTCSI B 3aBHC11MOCTH OT BeTpOBOro 

paH:otta no Ta6mni:e 3.2 .n:aHHbIX peK0MeH.n:au11H: ( rn6mma 11.1 [I]); 

Ta6n11ua 3 .2 
BeTpOBbie 
paH:oHbI no Ia I II III IV v 

r11 
wo I<Ila 
(K~C/M2) 

0,17(17) 0,23(23) 0,30(30) 0,38(38) 0,48(48) 0,60(60) 

Ze - 3KBHBaJieHTHM BbICOTa 

3KBHBaJieHTH85I BbICOTa Ze (M) orrpe,neJI5IeTC.H cne.n:yiorn.HM o6pa30M: 
I 

1. ,ZJ,mi 6ameHHbIX coopy>Kem1H:, Ma1n, Tpy6 11 T.rr . coopy>KeHHH 

2. ,ZJ,rrsr 3.nam1H:: 

a) np.11.h::; d ~ ze= h; 

6) rrpH h::; 2d: 

.L{JI5I z;::: h - d ~ Ze = h; 

.n:n.sr 0 < z< h - d ~ Ze = d 

B) rrpH h > 2d: 

,L{JI5I Z ;:::: h -d ~ Ze = h; 

.nrrsr d :S z :S h - b ~ Ze = z; 

.nrrsi: 0 < z ::; d ~ Ze = d 

3.necb . z - BbICOTa OT IIOBepxHOCTH 3eMJIH; 

VI VII 

0,73(73) 0,85(85) 

d - pa3Mep 3,L{aHHSI (6e3 yqeTa ero cnrno6aTHoH: qacn1) B HarrpanrreHlm, rrepnett.n11Kym1pHOM 

pacLJeTHOMY 1-rnrrpasnemuo BeTpa (norrepe'l{HbIH pa3Mep ); 
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h - BbICOTa 3,z:i:aHlliI. 

k(ze) - K03cpcJ.rn.u.HeHT, yqHTbIBaIOIIJ.HH H3MeHeHHe cpe.n:Heli COCTaBJUIIOIIJ.eH .uaBJTeHlUI BeTpa J.(JT51 

BhICOThI Ze Ha MeCTHOCTH THna A, B mm C. 

THn MeCTHOCTH A - OTKphIThie no6epe>Kh5! MOpeH:, 03ep Iii BO,z:i:oxpamumm, ceJibCKHe MeCTHOCTH, B 

TOM 'lliCJie c riocTpoH:KaMH BbTCOToH: MeHee 1 OM, nycThIHH, cTenH, JiecocTerrH, TYH.n:pa. 

THn MeCTHOCTH B - ropo,n:CKHe TeppHTOpHH, JieCHhie MaccHBhI H .n:pyrHe MeCTHOCTH, paBHOMepHo 

noKpbITbie npen51TCTBHIDvrn BbICOTOH 6orree 1 OM. 

k(z!!) onpe.n:e1rneTc.sr no ra6mui:e 3.3 HJIH no cpopMyJie (3.2). 

THn MeCTHocnr C - ropo.n:cKHe paH:oHbI c nrroTHOH 3acTpoH:KoH: 3.ua1rn:.srM11 BhICOTOH 6oJiee 25M. 

Coopy>Kem1e ct.:rn:rneTC5! pacrrorroJKeHHbTM B MeCTHOCTli ,n:aHHoro nrna, ecrrH 3Ta MeCTHOCTb 

coxpaH51eTC5! c HaBeTpeHHOH CTOpOHbI coopy)l<eHmI Ha paCCT051HHH 30h - npH BhICOTe coopy>I<eHlrn h 

< 60M H Ha paccrn.srmur 2I<M - rrp11 h > 60M. 

Ta6rrmJ,a 3.3 
Ko3cl>clrnu.rreHT k .D:JI5I THTIOB MeCTHOCTH 

BbICOTa 
A B 

Ze, M 
SS 0,75 0,5 
10 1,0 0,65 
20 1,25 0,85 
40 1,5 1,1 
60 1,7 1,3 
80 1,85 1,45 
100 2,0 1,6 
150 2,25 1,9 
200 2,45 2,1 
250 2,65 2,3 
300 2,75 2,5 
350 2,75 2,75 
~480 2,75 2,75 

k(ze) orrpe.n:err5!eTC5! no cpopMyJie 3.2 (cpopMyrra 11 .4 [ 1]) 

k(ze_) = kIO (ze!I0)2a 

c 
0,4 
0,4 
0,55 
0,8 
1,0 

1,15 
1,25 
1,55 
1,8 
2,0 
2,2 

2,35 
2,75 

(3 .2) 

3HaLJ:eHI151 rrapaMeTpOB k10 Hex: .n:rr.sr pa3JIJil.IHhIX THITOB MeCTHOCTeH: rrpHBe,n:eHbI B Ta6JIBIJ,e 3 .4 

Ta6mnJ,a 3.4 
T11rr Mecnrncrn: 

IlapaMeTp A B c 
ex: 0, 15 0,20 0,25 

k10 1,0 0,65 0,4 

~10 0,76 1,06 1,78 

~ (ze) - I<03cpcpHIJ,HeHT rryJI1caIJ,1111 ,n:aBJieHH.sr BeTpa, np1rnliMaeMbIH no ra6m1ue 3.5 HJIH no 

cpopMyJie 3,3 (cpopMyrra 11.6 [1]) JJ:JI513KBI1BaJieHTHOH BhICOThl Ze 
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Ta6.rllil(a 3.5 
Ko3cpqnn.u-1eHT rrym,cal(HH .n:aanemui: Be1'pa s 

BhICOTa .n:mr THIIOB MeCTHOCTH 
Ze, M A B c 
:s 5 0,85 1,22 1,78 
10 0,76 1,06 1,78 
20 0,69 0,92 1,50 
40 0,62 0,80 1,26 
60 0,58 0,74 1,14 
80 0,56 0,70 1,06 
100 0,54 0,67 1,00 
150 0,51 0,62 0,90 
200 0,49 0,58 0,84 
250 0,47 0,56 0,80 
300 0,46 0,54 0,76 
350 0,46 0,52 0,73 
~480 0,46 0,50 0,68 

S (z~J = (JO (zj ] O)"a (3.3) 

Cp, +(-) - ITHKOBhie 3Hat.i:eHH5I a3pOJJ:I-iHaMlfCJeCKHX K03CpcpHL(HeHTOB IIOJTO)I<HTeJibHOro .n:aaneH!15I ( +) 

HJTH OTCOCa (-); 

.D:m1 CTeH npHMOyrOJihHhIX B nnaHe 3.D:aHHH IIHKOBOe TIOJTO)KHTeJihHOe 3HaLJ.eHHe 

a3pOJJ:lU-IaMHt.JeCKOro K03cpcpML(HeHTa Cp, + = 1,2 

IlHKOBhie 3Hat.IeHmI OTpm~aTeJihHOro a3pOJJ:HHaMlflJeCKOro K03cpcpHI..'(HeHTa Cp,- .nmr CTeH H IIJIOCKMX 

nor<phITHH pHc.l (p11c.B.24 [1]) npHae.n:eHhr B ra6mrn:e 3.6 

Ta6nm~a 3.6 

I 
. YqacroK A B c D E 

Cp,- -2,2 -1,2 -3,4 -2,4 -1,5 

nnaH KpOBJllil CTeHa 

0 

111 
..--

111 Qi 
e/1 O •

1 1

. .

1 1

. e/1 O 

c ' o I c , e -- -1. I 
I I 

I I 
>- --j r- - I I 

.0 
DI 

E !o e/10 I I 

I I 
I I 

I I 
- --j ~ -

3 L,-,__J 
c I D I c 

Al 
B 

IA 
I I 
I I 
I I 

I. _I 
I I 
I I 
I I 

Benw.nrna e paeHa MeHbWeMy 1113 b 111 

PMC)'HOK 1 

IO 



V+(-) - K03~qm:IJJieHThI KOppemnI,IUi BeTpOBOH Rarpy3KH, COOTBeTCTBYIOIUHe 

norro:>Irn:TeJihHOMY .n:aBJieHHIO (+) H OTCocy (-); 3HaqeHml 3THX K03cpqm:u11eHTOB npirneneHbl B Ta6rrmi;e 

3.7 (Ta6JIHUa 11.8 [ l]) B 3aBHCHMOCTl1 OT nnoma.n:11 orpa)KJJ:eHmI A, c KOTOpOR co6HpaeTC5I BeTpOBM 

ttarpy3Ka .. 

Ta6nttua 3.7 
A Ml 

' 
<2 5 10 >20 

V+ 1,0 0,9 0,8 0,75 
y_ 1,0 0,85 0,75 0,65 

YJ - K03cpc]m11.HeHT Ha.n:e)l(HOCTH ITO Harpy3Ke paBHbIR 1,4. 

3.6 B~e BeTpOBbie ttarpy3KH H a3po.n:11HaM11qecKHe K03cpcpMuHeHTbI, np1rne.n:eHHbie B pa3.n:ene 3, 

onpe.n:eneHbI .n:1rn cpaca.n:oB 3JJ:aHHH np5IMoyrorrbHhIX B nnatte. )J;JI5I 3JJ:aHHi1 .n:pyrHX cpopM nonepeqttoro 

ceqeHmr (rnratta) 3HaqeHH5I 3TMX BeJJH'lliH cne.n:yeT ycTaHaBJIHBaTb Ha OCHOBe .n:aHHbIX 

COOTBeTCTByIOlUHX 3KCnepMMeHTaJibHbIX mm "<IHCJieHHbIX MCCne.n:oBaHH.H l1 c y-qeTOM OilbITa 

3Kcrrnya-rau1rn BeHTHnHpyeMbIX cpaca.n:oB. 

PacYeTHb1e BeTpOBbie Harpy3KH, neikTByiom11e Ha cpaca.n:h1 3JJ:aHH5I np5IMoyronhHOH cpopMbI, JJ:JI5I 

THIIOB MeCTHOCTM A, B, C H BeTpOBbIX paH:oHOB c I no VII .n:atthI B rn6n1111.ax 1, 2, 3 np11JIO)KeH115I 

3. 7 PacqeTHoe 3HaqettMe noBepxttocTHOH rorrone.n:tto.H Harpy3KM i ', Ila, JJ:JI5I BeHTHITlipyeMbIX 

cpaca.n:oB 3.D:aHH.H H .n:pyrnx 3neMeHTOB onpe.n:en5IeTc5I no cpopMyne 3.4 (cpopMyna 12.2 [1]) 

i '=b *k*11/"p *g*yf (3.4) 

r.n:e b - Tonrn:1rna cTeHKH ronone.n:a, MM, pacnoJTO)KeHHbIX Ha BhICOTe 10 M tta,n 

IIOBepXHOCTblO 3eMJIH, npHHMMaeMa5I no rn6nm1.e 3.8 (Ta6JI11ua 12.1 [1]), a Ha BhlCOTe 200 M H 

6oJiee - no rn6nm.1,e 3.9 (rn6n11ua 12.2 [1]); 

k - K03cpcpMuMeHT, Y"<IHTbIBaJOlUHH mMeHeHHe Tonrn:11HbI cTeHKH ronone.na no 

BhICOTe H npHHHMaeMhlli no rn6m-i:ue 3.10 (rn6nnua 12.3 [1]); 

Jl2 - K03cpcpHUHeHT, Y"CfHTbIBaIOW:MH OTHOIIIeHHe nnorn:a,n;H noBepXHOCTli 3JieMeHTa, 

no,n;Bep)KeHHOM o6rre,nettemuo, K ITOJIHOH nnoma,n;H noBepXHOCTM 3JleMeHTa M rrpHHHMaeMbIH 

paBHhIM 0,6; 

p - IIJIOTHOCTb Jib,LJ;a, npl1HHMaeMa5l paBHOH 0,9 r /cM3
; 

g, M/c2 - ycKopeHMe cBo6o,n;Horo rra,neHH5l; 

YJ- K03cpcpH.l(HeHT HaJJ:e)KHOCTM no Harpy3Ke ,LJ;JI5I rorrone,LJ;HOH Harpy3KM np1rnHMaeTC5I 

paBHhIM 1,8. 

Ta6m1ua 3.8 
f orroneJJ:Hbie palioHbI 

I II III IV v 
no [1] 

T onrn:H:tta cTeHKH He 
5 10 15 

He 
ronone.na b, MM Mettee 3 Mettee 20 
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Ta6mu.1,a 3.9 
Bo1c0Ta HaJ.J: Tonm:1rna CTeHKH rorrorre.na b, MM )lJUI P8.3HblX paiiOHOB 

IlOBepXHOCTblO I paiioHa KT paiioHa ceBepHOH qacTH 

3eMJIH, M rorrorre.nHocTH rorrorre.nHocTH H eBporreiiCKOH OCTaJibHbIX 
8.3MaTCKOH qaCTH ropHbIXMeCTHOCTeii TeppHTOPHH 

ITpHHHMaeTC5I Ha ITpHHHMaeTC5I 
200 15 OCHOBaHl1H no KapTe 4,2 35 

crreu.MarrhHhIX npHJIO)l(eml5l )l{ 

o6crreJ.J:OBaHHH 

300 20 To )Ke 45 
400 25 To )l(e 60 

Ta6m1.u:a 3 .10-

Bo1corn Ha.n 
5 10 20 30 50 70 100 

IlOBepXHOCTblO 3eMJIM, M 

Ko::icbdmu:MeHT k 0,8 1,0 1,2 1,4 1,6 1,8 2,0 

Pac11eTHa5l rorrorre)J,Ha5l Harpy3Ka npirne.neHa B rn6Jmu:e 3 .11. 

Ta6rrmi:a 3.1 1 

PacqeTHM rorrorre.nHa5I Harpy3I<a 

[ OJTOJTe)J,HbIH Torrrn:MHa Bo1c0Ta 3.namrn, M 

paiioH rorrorre.na, 
50 75 100 

MM 
Pac11eTHM ro.norre)J.Ha5I Harpy3Ka, Krc/ML 

I 3 3,4 3,9 4,2 
II 5 5,6 6,4 7,0 
III 10 11,2 12,9 14,0 
IV 15 16,8 19,3 2 1,1 
v 20 22,5 25,7 28,1 

4. PacqeT uanpasJimom:ttx 

4.1 IIpo<}>ttJIH ,a;Jin uanpaBJinromttx 

4.1. 1 B paccMaTpHBaeMhIX CMCTeMax HaBeCHhIX cpaca)J,OB «REVENTAL-RLS-HIS-V » )lJI5I 

HanpaBJUIIOW:MX npHMeH5IIOTC5I KOpo611aT01e, yrorrKOBbie M TaBpOBLie npocpHJIH, a TaK)Ke rrpoq:mrrH 

CJIO)l(HOH cpopMLI, y KOTOpbIX HMeeTC5I IIJIOCKHH TOHKHH 3JieMeHT )],JUI I<perrrreml5l K KpOHIIITeiiHy. 

,[{rr5I HanpaBrrmorn:Mx M3 npocpHrreii TaBpoBoro, yrorrKoBoro H crrm1rnoro ce11eHH5l, MMeIOW:MX 

)lOCTaT01IHO TOHKHe IlOJIKH M CTeHKH, HeyKpenrreHHbie 6yrro6aMH )I<eCTKOCTH, B pac1IeTe 

HCIIOJTb3yIOTC.sr reoMeTpHqecKMe xapaKTepHCT11I<M cetieHMH IIOC1!MTaHHLie c yqeTOM pe)J,yKil,HH C)I<aTblX 

3JieMeHTOB. I10Tep10 MeCTHOH ycTOH1IHBOCTH C)l(aTOH HJIH qacTHtIHO C)l<aTOH 1-IaCTM nonepetIHoro 

ce11emrn npoclmmI crre)J.yeT yqHTbIBaTD, HCITOJih3Y5I ::icptjJeKTMBHYJO rrrrow:a.no cel'.feH115I AeJ-

3cptj_)er<THBHyIO IlJIOIU:a)lI:. ceqemrn B03MO)l(H0 IlOJIYtIMTI:., OCHOBI:.IBa5ICI:. rr1160 Ha 3cpcpeKTHBHOH rrmp1rne 

b4 Jrn6o Ha 3cpcpeKTHBHoii Torrrri:HHe C)l(aToIX 11acTeii ceqemrn feJ 3TM napaMeTphI ce11emrn Haxo,n:5IT 

.nmr 3cpcpe~<THBHOH nmpHHbI her = p . hp, M J.{JUI 3cpcpeKTMBHOH TOJIW:MHI:.I ce11emrn KaK tef = p . t, r )J,e 
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p- rromni<aIOIIJJ1H K03cpcp11u.tteHT, )"IBTbIBaIOIIJJIH MeCTH)'IO IIOTepIO ycTOHtII1BOCTI1 C)KaTOH 

qacTH ceqettmr. 

B rn6rrmi:e 4.1 np1rne.rr.eHbI reoMeTpHqecKHe xapaKTep11cT11KH rrpoc]_J11neli, HMe10rn;:11x Ha116onbIIme 

napaMeTpbI, -paccq11TaHHbie c yqeTOM pe.rr.yKUHH C)KaTbIX 3neMeHTOB. IIpHMepbI pac1reToB 

reoMeTp11qecK11x xapaKTepHCTHK ceqeH11i1 HarrpaBnmomHX rrpHBe.rr.eHbI B rrpHJIO)Kemm N!!l. 

L 
T-npocjHtnb L-n pocjHrnb Y-npocjl>1nb 

l!r m lif 
n -np ocjl '1nb n-npoc!J '1flb Y.-78 npo¢>1nb 

yc;,neHHbll°1 

Y-98 npocjrnnb 

P11cyHoK 2 - HarrpaBrreH11e oceli B ceqemrnx npoc]_J1rneli 

f eOMeTptt1IeCKI1e xapaKTepHCTI1KI1 HanpaBJI.HIOIIJ:HX 

Ta6Jrnua 4.1 

Pac1:1.eTHoe A 
GKrc/ Ix Iy W /1in Wxmax 

CM2 wmin COCT05fHHe 
CM4 CM4 CM3 CM3 M.rror y 

CM3 ceqeHJrn 
HanpaBIDIIOIIJ:a.H RLS-GU-T-408218 

TIOJIHOe 1,95 2,36 7,60 0,71 3,47 1,85 

C:JI<aTa TIOJIKa 1,38 0,529 2,07 1,50 0,67 3,04 0,63 

C)KaTa CTeHKa 1,77 0,90 7,59 0,37 2, 17 1,85 

HanpaBJI5IIOma51 RLS-GU-T-507018 

IIOJIHOe 1,83 4,41 4,25 1,14 3,88 1,21 

C)l{aTa IIOJIKa 1,39 0,494 3,77 0,82 1,07 2,56 0,4 1 

C)KaTa CTeHKa 1,56 1,3 1 4,25 0,48 2,21 1,21 

HanpaBJI5IIOIIIa51 RLS-GU-T-608218 

IIOJIHOe 2,13 7,48 6,82 1,63 5,40 1,67 
0,577 

C)KaTa IIOJIKa 1,50 6,02 0,763 1,48 3,13 0,38 

W max 
y 3 

CM 

1,85 

0,63 

1,85 

1,21 

0,4 1 

1,21 

1,67 

0,38 
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PacqeTHoe A 
GKrc/ Ix ly W/'in W max W max 

CM2 x w min y COCTOIDIH:e 
CM4 CM4 CM3 CM3 CM3 M.nor y 3 

cet.Iettmr CM 
C:IB:aTa CTeHKa 1,70 1,48 6,82 0,52 2,55 1,67 1,67 

HarrpaBJI5IIOma5I RLS-GU-T-608222 

IIOJIHOe 2,45 8,30 7,47 1,80 6,01 1,82 1,82 

C:>I<aTa ilOJIKa 1,88 0,664 7,08 1,36 1,67 2,29 0,58 0,58 

C)l<aTa CTeHl<a 2,09 2,66 7,47 0,82 2,56 1,82 1,82 

HarrpaBJrnromM RLS-GU-T-6010018 

ITOJIHOe 2,58 8,14 13,8 1,68 7,08 2,76 2,76 

C)KaTa IIOJIKa 1,61 0,70 6,33 0,94 1,51 3,50 0,46 0,46 

C)KaTa CTeHKa 2,19 1,64 13,8 0,55 3,35 2,76 2,76 

HarrpaBmrIOmM RLS-GU-Y 

IIOJTHOe 2,47 10,9 7,8 1 2,01 4,84 2,11 2,11 

C)KaTa rronKa 2,47 0,67 10,9 7,81 2,01 4,84 2,1 1 2,11 

C)KaTa CTeHKa 2,05 2,85 7,81 0,89 1,85 2,11 2,11 

HarrpaBJT5IIOm:a51 HIS-GU-57 

nonHoe 3,78 
1,02 

19,2 19,8 5,92 7,71 4,82 4,82 

C:IB:aTa IIOJIKa· 3,71 18,8 19,8 5,88 7,40 4,83 4,83 

HarrpaBmnom;a51 HIS -GU-75 

TIOITHOe 6,20 1,68 51,2 27,5 13,0 14,4 6,71 6,71 

HanpaBlliIIOmM HIS -GU-95 

IIOJTHOe 6,92 1,88 86,0 31,7 17,7 18,4 7,73 7,73 

HarrpaBJrn10ma51 HIS -GU-125 

IIOJTHOe 8,00 2,17 164 38,0 26,1 26,5 9,27 9,27 

HarrpaBn5IIOm:M RLS-G U-L-4040 18 

IIOJTHOe 1,24 1,96 2,01 0,66 1,92 0,70 1,83 

CiKaTa IIOJTKa 0,95 0,33 1,63 0,40 0,61 1,25 0,23 0,81 

C)l<aTa CTeHKa 1,07 0,80 1,81 0,35 1,25 0,66 1,44 

HarrpaBm110ma51 RLS-GU-L-5035 18 

rrom-10e 1,28 1,32 3,55 0,48 1,78 1,04 2,25 

C)l<aTa IlOJTKa 1,09 0,35 1,69 0,54 0,62 1,34 0,28 0,95 

C)KaTa CTeHKa 1,11 0,40 3,11 0,21 0,98 0,98 1,73 

HarrpaBJT5IIOma51 RLS-GU-L-603 818 

IIOJTHOe 1,47 
0,40 

1,73 5,93 0,57 2,3 1 1,47 3,03 . 

C)KaTa IIOJTKa 1,24 0,32 4,94 0.1 8 0,97 1,34 2, 13 
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Pac-qernoe A 
GI<rcl Ix Iy wmin w llldX w m>ix 

CM2 x x W min y COCT05IHJ1e 
CM4 CM4 CM3 CM3 CM3 M.nor y 

ceqemrn CM3 

C)KaTa CTeHKa 1,06 1,48 1,24 0,53 1,48 0,48 1,39 

HarrpaBrr.srroma.sr RLS-GU-L-604022 

IIOJIHOe 1,80 2,49 6,83 0,80 2,88 1,64 3,71 

C)l{aTa IIOJIKa 1,59 0,49 0,90 6,09 0,40 1,73 1,55 2,94 

C)l{aTa CTeHI<a 1,43 2,23 2,14 0,76 2,10 0,74 2,08 

ArpacpHhIH rrpocpHrrh EQ-AG 

IIOJIHOe 2,86 0,773 12,9 1,70 3,80 - 1,25 -

HarrpaBJI.sI10ma.sr ropH30HTaJibHa51 EQ-KLSR-UX 

110JIHOe 0,92 0,72 1,17 0,27 0,476 0,476 0,362 0,387 

HarrpaBJI.sI10ma.sr ropH30HTaJihHM EQ-KLSN 

IIOJIHOe 0,20 0,154 0,105 0,052 0,066 0,153 0,052 0,13 

Harr paBJI.sI10ma.sr ropH30HTaJihHa51 EQ-KLSRZ 
ITOJIHOe 0,55 0,43 0,594 0,2 14 0,246 0,328 0,255 0,340 

4.2 Pac1.1eTHb1e cxeMbJ uanpaBJUIJ-OW:HX. 
OnpeJJ.eJJeuue ycnJIHH B ce1.1eunHx uanpaBJIHromux 

4.2. l BepT11Karr1>H1>Ie HarrpaBJI.sI10mHe pacct.JHTbIBaIOTC51 KaK o.nttorrporreTHa51 HrrH MHororrporreTHM 

6arrKa, 3arpy)l<eHHa5I BepTHKaJibHOH Harpy3KOH ( co6cTBeHHhIH Bee KapKaca, cpaca,[(Ha.sr o6rrHI.J;OBKa H 

rorrorre.n) H ropH30HTaJihHOH Harpy3KOH OT BeTpa. 

ITpH rrpoeKTHpoBamrn ttarrpaBJI51IOmHx .nrr.sr MaKCHMaJihHOro 3cpcpeKTHBHoro Mcrrorrh30BaHH.sI MX 

Hecymel;f crroco6HOCTH rrpMHl1M3EOT (3a,[(alOTC5I) pa60TOH no paCTSIHyTO-l13rn:6aeMOH cxeMe. c y-qeTOM 

,[(3HHOH oco6eHHOCTH B HaCTO.simeH: MeTO.[(MKe orrpe.nerreH pac'!eT HecymeH: crroco6HOCTM 3JieMeHTOB 

HarrpaBJI5110ll{HX cpaca,[(HOH CMCTeMhl. 

ITporreTbI .rro BepTMKarrM onpe.neJlfiloTc.sr Mcxo.n.sr M3 ,[(.JIBHhI rrpMMeH.sreMhIX npocpmreH:, BhICOTbI 

3Ta)J(a l1 HaJil1'il15I npoeMOB B CTeHe B COOTBeTCTBl111 c pacqeTHOH cxeMoli. ITpe.n:rro"tJTHTeJibHO .nmrny 

HarrpaBJI51Iomeii rrp11HHMaT1> He 6onee BhICOThI 3Ta)l(a 3.[(aHmr. Ha pnc. 3 rroKa3aHa Tpexrrponertta5I 

cxeMa KpenrreHirn Ha11paBrr.s110meii:. 
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<l>a\.~UI Hll>l 
("l"tJIUltttS~a 

B B B B B B 

N 
_J 

N 
_J 

PHC)'HOK 3 - CxeMa Kperrnemrn HanpaBJI5IIOIIJ,HX. 

B - mar HarrpaBIDIIOI.I.J;Hx, M; Lt - rrponeT HarrpaBJI5IIOrn;eil: (BepTHKaJihHhIH mar KpoHmTe:iil.HoB), 

M; L2 - KOHCOJlb HarrpaBIDIIOI.I.J;eH, M; L - .nmrna HanpaBJI5IIOIIJ;e:H, M 

4.2.2 I1pH pacqeTe HanpaBJI5IIOI.I.J;HX rrpoBep5IIOTC5I ceqemrn Ha onope H B rrponeTe. ,nrr5I pacqern 

ceqemr:H HarrpaBJ15IIOrn;ea OT .ne:iiicTB:rrn BHemttHX ttarpy3oK (co6cTBeHHhIH Bee 061111uoBKli, 

HarrpaBmrIOrn;e:H, rorrorre.nHotl: Harpy3Kli - P, Krc; BeTpoBoro .naBJieHIDI qw, Kr C/M ) orrp e.neJI5IIOTC5I 

ycHJIH5I B HarrpaBJI5IIOI.I.J;eil:: 

- M np.mi.x - MaKCHMaJihHhIM rrporreTHblli MOMeHT ,Krc*M; 

- ·M on. max - MaKCliMMbHbIH orropHbIB MOMeHT, KrC*M; 

- Nw_ mdx - MaKCHMaJibHa5I orropHa5I peaKUli5I, Krc; 

- N=P - HOpMa.rrbHa5I cmm B HarrpaBJlfilOrn;eH:, Krc. 

Mnp.max., M on.max., Nw_max - yc11Jili5I, BhI3BaHHbie .ne:HCTBlieM BeTpOBOro .naBnem rn. Y CMJlli5I 

orrpe.neJI5I!OTC5I no cpopMyrraM, rrp:i:rne,n:eHHhIM B pacqeTHO-TeopeT11qecKoM cn paBOlffiHKe liJili c 

IlOMOI.I.J;blO COOTBeTCTByIOIII.11X nporpaMMHblX KOMITJieI<COB. 

4.2.3 Ecrrli .nmr HanpaBJIIDOll.lHX rrpHMeHfilOTC5I TOHKOCTeHHbie rrpocpliJili, MMelOll.llie p a3Hbie 

3HaqeHIDI MOMeHTa corrpOTliBJieHH5I B 3aBHCliMOCTli OT HarrpaBJieHIDI .neliCTBli5I BeTpOBOH Harpy3KH, 

p acl.feT HanpaBJI5IIOll.lliX CJie.L()'eT npOBO,[(liTb Ha IIOJTQ)I<HTe.TibHOe M OTpmi;aTeJibHOe .naBrremte BeTpa. 

4.2.4 MoMeHThI H rrorrepelfHbie CHJlhI, B03HHKaIOll.lHe B HanpaBirnIOrn;eH: or .neticrmrn 

Bepni:I<aJihHOM Harpy3Kli P, B03MO)!(H0 He yqHTbIBaTb B Bli.D:Y liX MMbIX 3HaqeHHM. 

4.2.5 B pacqerax HanpaBAAIOll.lliX coqeTamre ronorre,D,HoH: Harpy3I<M (Ha yqacTKax cpaca.na CBhrme 

1 OOM) H 60% BerpoBoli Harpy3KH, KaK rrpaBHJIO, He 5IBJI5IeTC5I orrpe,n:eJI5IIOll.lliM H II03TOMY Ha 3TO 

COtfeTaHHe Harpy30K HarrpaBJI5IIOIIJ;lie MO)KHO He rrpoBep5ITb. 

4.2.6 Ha rrpHBe,n:eHHhIX HmI<e pacqeTHhIX cxeMax (pnc. 4) yc110BHO rroKa3aHo peaI<THBHoe (oTcoc) 

B03L{eMCTBMe BeTpa, rrpw aKTl1BHOM Berpe HanpaBJieHMe BeTpOBOro .naBrremur MeH5IeT 3HaI< Ha 
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rrponrnorronmKHblH H, COOTBeTCTBeHHO, 3IIIOpbI OT06pa)l(aIOTC5I 3epKaJibHO no OTHOIIIeHHIO K 

rrp:irne.ueH_HbIM Ha .uaHHbIX cxeMax. 

PacYerHasi 
cxeMa N21 

PacYerHaH 
cxeMa N22 

PaCYerHaH 
cxeMa N25 

PacYerHaH 
cxeMa N23 

PacYerHaH 
cxeMa N26 

PHC)'HOK 4 - PacqeTHbie cxeMbI HarrpaBn5IIOIIUIX 

PacYerHaH 
cxeMa N24 

4.2.7 MaKCHMaJlbHble orropHbie H rrponeTHbie MOMeHTbl, a TaK)Ke orropHbie peaKUHFI OT BeTpOBOH 

ttarpy3KH .um1 pa3m1~brx pac11eTHbIX cxeM ttarrpaBIDIIOID:HX ,naHbI B Ta6n. 4 .1 cornacHo rn6rr. 8 .1. 7 

[7]. B rn6rrmi;e 4.2 3Hatiemrn .uattbr 6e3 yqera KOHcorretr, t.J:To o6ecrret.J:HBaeT .uorronHHTenbHbrH: 3arrac 

rrpoqHQCTH KOHCTp)'KUHH. 

Ta6rrRua 4.2 
MoMeHT PacqeTHoie cxeMoI 

bl H 

OIIOpHhie N2 1 N22 N2 3 N24 N2 5 N2 6 
peaKI.J,11 H 

M on.max - 0,125*qw*L1
2 0, l OO*qw*L1

2 0, l 07*qw*L1
2 0,105*qw*L1

2 0,083 *qw*L/ 

Mno.111ax 0, 125*qw*L1
2 0,070*q,.,*L12 0,080*q"' *L1

2 0,077*q,.,*L1
2 0,078*qw*L1

2 0,042*qw*L1
1 

Nw llldX 0,500*qw*L1 ii 1,250*qw*L, l , l OO*qw*L1 l ,143*qw*L1 1, I 32*q.,,*L1 l ,O*q,.,*L1 

N 11' KO~ll 0,500*q,.,*L1 I ) 0,375*qw*L, 0,400*qw*L, 0,394*qw*L1 0,395 *q,.,*L1 1,0*qw*Li 
1) I1p11 KpenneHl111 KpOHW'leHHOB K nepeKpblTl15!M 3,lJ,aHl15!, orropHa5! peaKU115!, npHXO.D.5!W:aSIC5! Ha O.D.HH 
KpHlIITeHH, pasHa N w ma,= Qw*L1 (CYMMa peaKU11H OT .D.BYX coce.n.mrx no BePTl1Kanl1 Hanpasnmow,11x) 

0603HatieH.IUI, rrpHH5IThie B Ta6JI. 4.2 

M on max .- MaKCHMaITbHbIH MOMeHT Ha orrope; 
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Mnp.111ax - MaKCMMaJibHbIH MOMeHT B nporreTe; 

N ll'_max - MaKCMMaJibHa5I on9pHa5I peaKQ1-rn; 

N ll'_Kpan - orropHa5I peaK1vrn Ha Kpai1Heii orrope; 

L1 - nporreT HanpaBJ15IIOI.IJ;eli (BepTMKaJibHbIH mar KpOHIDTeHHOB) (cM. pMc.3); 

qw- pacqeTHa5I BeTpoBa5I Harpy3Ka Ha 1 M JJ;JIMHbI HanpaBn.snomeii 

(4.1) 

r.ne: w - pacqeTHoe 3Haqemre BeTpOBOH Harpy3KH onpe,neJ15IeTC5I no cpopMyne (3 .1) HJTH no 

pe3yJlbTaTaM MaTeMaTJ1qecKoro MO,UenMpOBaHH5I BeTpOBOH Harpy3Kli ,UJ15I KOHKpeTHOro 3,UaHH5I co 

CJTO)KHhIM cpacanoM. )J)rn rrp5IMoyrorrbHbIX 3JWHHH 3HaqeHIDI w np1rne.ueHbI B rn6mn.1,ax 1, 2, 3 

rrp1rno:>I<eHH5I 2; 

B - mar HarrpaBJUIIOI.IJ;HX, M (cM. pHc.3); 

kHep- K03cpcpM[(MeHT Hepa3pe3HOCTM, yqMTbIB3IOI.IJ;HH nepe.naqy BeTpOBOH Harpy3Kli c 

o6rrtt[(OBKM KaK c MHOronporreTHOH 6arrKH (rrpli OIIMpaHFrn o6JTM[(OBKI1 Ha TPM li 6onee 

ttarrpaBnmomHe, coe.u1rneHHbie c cpacanHoH: rrrrocKOCTbIO rrattenH). Ecnu cpaca,UHa5I rrnoc1<0CTb rraHemr 

omrpaeTC5I: Ha ,UBe HarrpaBJI5IIOI.IJ;lie kHep=l ,O. 3Haqemrn kHep ,UJ15I rrpoMe)KYTO'IHOH li OCHOBHOH 

HanpaBJ151IOm;eli .uaHbI B rn6n. 4.3 cornactto rn6n. 8. 1.7 [7]. 

Ta6Jmua 4.3 

PacqeTHM cxeMa MaKCHMaJibHOe 3Haqemre ktteo 
IIJIHThI 06J1H.UOBKI1 TI po Me)l<yTO'Il:Ia5I 0cHOBHa5I 

HarrpaBJI.ITTOI.IJ;a5I HarrpaBmnoma51 
(rrpoMe)I<YTOqHa5I onopa) (Kpa.KH515I onopa) 

2 rrp 1,250 k1*0,375 
3 rrp 1,100 k1*0,400 
4 np 1,143 k1*0,393 
5 rrp 1,132 k1*0,395 
~ 6 rrp 1,0 0,50 

k1= l ,O eCJlli Ha OCHOBHYIO HanpaBJ15IIOill,YlQ IlJlMThI OI1HpaIOTC51 
C O,UHOH CTOpOHbI 
k1=2,0 ecmr Ha OCHOBHYI-0 HanpaBJUIIOI.IJ;YlO TIJIHTbl OIIHpaIOTC51 
C LlBYX CTOpOH 

4.3 Pac'leT HanpaBJrnrom.ux Ha npoquocTb. 

4.3 .1 TipocpHJlH, ceqemrn KOTOpbIX ,UaHbl Ha pHc.2, npH pa6oTe Ha H3rn6 B C)KaTOH 30He 

nonepeqHoro . ceqeHH51 Tep.snoT ycTOHqJ1BOCTh 11 B pa6oTy BI<J1I0qaeTC5I pe.nyu11poBattHoe ceqetttte 

rrpocpmrn. Tio3TOMY rrpe,nBapHTeJlbHO Heo6xo,nliMO onpe,UeJiliTh KaKOll 3JieMeHT ceqeHIDI 

rronBepraeTC5I C)l<anno. B rn6rr. 4.4, I<aK rrpttMep, npRBe,UeHbI 3tta'feHtt5I reoMeTpHqecKHx 

xapaKTepH.cT.ITT< ,nrr5I Hecymero T-rrpocpMII5I RLS-GU-T-408218 B 3aBHCHMOCTH OT norro)l(eHIDI ceqeHIDI 

B pacqeTHOH cxeMe H Harrpaunerurn BeTponoli Harpy3KM. 
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Ta6mui.a4.4 
PacqeTtta.H IloJIO)KeHHe HarrpaBnem1e C)I<aTblli A, Ix, Wx, 

cxeMa ceqeHH5I Be-rpa 3JieMeHT CM2 CM4 CM3 

}f Q 1 rrponeT 
OTCOC CTeHKa 1,77 0,90 2,17 
Harrop IIOJIKa 1,38 2,07 3,04 

}[Q2, }[Q 3, 
OTCOC CTeHKa 1,77 0,90 2,17 

rrporreT 
Harrop IIOJIKa 1,38 2,07 3,04 

}[Q 4, }[Q 5, 
OTCOC IIOJIKa 1,38 2,07 3,04 

}[Q 6 orropa 
1,77 0,90 2,17 Harrop CTeHKa 

4.3 .2 PacqeT HarrpaBnmorru.:i:x Ha rrpoqHoCTb Bbmorrm1erc51 no cpopMyrre 

r)le: 

N M Ry 
Q" =-+- :5 -

A V1f, Yn 
(4.2) 

N=P - HOpMaJThHa.H CHJia B HarrpaBrunomeH:, Krc; 

P=P ofin+P Hanp; (4.3) 

P H~11p= GH~llp * 1'Ha11p * L; 

G0611 - Macca 1M2 o6mu.lOBKH, rrpinrnMaeMa.H no )lOKYMeHTaM H3rOTOBHTeJI.H, KrC/M2
; 

)' r>fin - K03cpcpm.~HeHT Ha)le)J(HOCTH no Harpy3Ke )lJI5I o6mu~OBKH no Ta6n. 3 .1; 

L - )lJIHHa ttarrpaBmnomeH:, M; 

B - mar RarrpaBmnoIIJ.HX, M; 

GH~nr. - Macca HanpaBnmomeH: no rn6mrn:e cooTBeTCTB)'lOmero am,6oMa TeXHHqecKHX 

pemeHHH, KrC/M; 

)'Hanp _-K03cpcpauHeHT Ha)le>KHOCTH no Harpy3Ke )lJI.H HarrpaBnmomeH: l'Haur= l ,05 no rn6n.1 [1] 

A - nnoma.n:b paccMaTpi-maeMoro ceqeHmr ,n:JI.H npocpHnei:i cornacHo pHc.2 no rn6n. 4.1, JlJI.H 

OCTaJibHbIX npocpHneH: no Ta61mue COOTBeTCTBYIOmero a.JTh60Ma Tex~eCKHX pemem1H:, CM2
; 

M - MoMeHT OT BeTpOBOH ttarpy3KH B paccMaTpHBaeMoM ceqemrn:, Krc*cM; 

W x - MOMeHT conpOTHBJieHH.5l paccMaTpHBaeMoro ceqemrn )lJI51 npocpi-rneH: cornacHo pHc.2 

no rn6rr. 4.1 , )lJI.H ocTanbHbIX npocp1rneii: no rn6JIHUe coorneTCTByromero anb6oMa Texm1qecKHX 

pemeHHH, CM3
; 

Ry - pacqenroe conpoTHBJieHHe CTaJIH no rn6n. 2.1, MTia; 

l'n -K03cpcpHUHeHT Ha)lC)KHOCTH no OTBeTCTBeHHOCTH l'n= l ,O )lJI.H pacqeTa 3JieMeHTOB 

orpa)1<)leID1.H (Ta6ll!ua 2 [9]). 

4.4 PacqeT ttanpaemnom,Hx no ne<l>opMaTHBHOCTH. 

4.4.1 ,[(ecpopManrnHoCTb HanpaBJI.HIOII.J;HX npoBep51eTC.H no cpopMyne: 

II L4 L f = k * qw* 1 < _1 

E*fx - 200 
(4.4) 

r)le: f - rrporn6 HarrpaBJI.HIOrn;eH: B cM; 
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k - I<03c}Jqnn.1.HeHT, 3aBHC5III(HH OT pacqeTHOH cxeMbI Ha11paBJI5IIOII(eH. orrpe.neMeTC51 ITO 

Ta6n. 4.5;_ 

Ta6rrm1.a 4.5 
PacqeTHbie 

N!d M12 M!3 N!! 4 
cxeMbI 

k 5/384 0,00520 0,00675 0,00630 

q,/ - HOpManrnHoe 3HatJerme rroroHHOH BeTpOBOH Harpy3KR Ha HarrpaBJUI..IOII(YIO 

q:;_, = qw/Yt 

yr- Ko3cpcpmzyreHT 1-rn.ne:>KHOCTH 110 BeTpoBoi1 Harpy3Ke yFl ,4; 

L 1 - 11porreT Ha11paBnR10meii; 
- 2 E - Mo.nyrrh yrrpyrocTH arrIOMHHH51 E= 0, 7* 10) Krc/cM ; 

Ix - MOMeHT Httepu.1111 paccMaTp11BaeMoro ceqeHIDI .QM 11pocp1rnei1 corrracHo pHc.2 110 rn6n. 

4.1, .QJ151 OCTaJibHbIX 11pocjnrneli 110 Ta6rrm.J;e COOTBeTCTBYIQII(ero aJib6oMa TeXHH'IeCKHX perneHMH, 

CM4
• 
' 

L1/200- rrpe.nerrbHbIH rrporn6 .QM ttarrpaBmIIOII(HX corrracHo 11 . .[(.2.4.3 [l] . 

.[(rr51 pacqeTHbIX cxeM N!! 5 H N!! 6 rrporn6 011pe.nemreTC5I c 110MOII(bIO coorneTcTBy10m11x nporpaMM 

3BM HJUI 110 cpopMyrre 

t =to - M'+Al'P * Lz < ~ 
16E*fx 1 - 200 

(4.5) 

r.ne f - 11porn:6 B cepe.ntttte 11poneTa L 1 HanpaBJUI..IOII(eif, cM; 

J0
- nponr6 B cepe,znrne rrporrern L 1 o.nH011poneTHOH 6arrKR, cM; 

Mn, M"P - a6corrIOTHhie 3Ha"CJeHH51 MOMeHTOB Ha rreBOH H 11paBoi1 011opax ,naHHoro nporreTa, 

onpe.neMeMbie no rn6rr. 8.1.7 [7]; 

L1 - 11porreT HarrpaBJI5lIOII(ei1. 

Crre.nyeT OTMeTHTb, qrn rrpH pacl.JeTe no .nattHOH cpopMyrre norn:6 crre.nyeT onpe.neMTb .nmr 

1<paifHero nporreTa Heprope3HbIX 6arroK, r.ne OH HMeeT MaKCHMarrbHoe 3HaqeHHe. PactJeT 6e3 yqern 

.nei1CTBH51 ·KOHCOJIM I1.QeT B 3a11ac )J<eCTKOCTH Ha11paBJI5IIOIIJ:eH. 

4.5 IIpuMep pac11eTa HanpasJrn:mm.en H3 II-npo<1>um1 Hecyw.ero. 
06JlHU.OBKa H3 KepaMorpanuTHLIX OJlHT. 

4.5.1 Mcxo;UHbie .Qa.HHbie: 

3.uam1e npHMoyronhHOe s nnaHe (.uanee no TeKcTy MeTO.D.HKH no.upa3yMesaeTcsi .n.attHoe yToYHeH11e). 

MecTO cTpOHTe.JlbcTBa - III BeTpOBOH pai1oH. 

T11rr MeCTHOCTH B. 

Br.1corn 3,namrn 75 M. 

(PacqeT 3JieMeHTOB Heo6XO.QHMO BbITIOJIIDITb c yqeTOM 3KBirnarreHTHOH BbICOTbl 3.QaHH51) 

Bo1c0Ta 3Ta)J<a 3,3 M. 
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HarrpaBmnornasi: Kpem1Tcsr K rrepeKphITIUIM. 

PactJeTHM cxeMa - OAHorrponeTHasr 6anKa rrponeTOM 3 ,3 M. 

06mn.lOBKa - KepaMorpaHHTH&Ie mrnThI pa3MepoM 600x600xl 0 MM. Gofiq=25,0 Kr/M2
. 

War HanpaBmnornH:X B=600 MM. 

PacYeTHa5r BeTpoBasr Harpy3Ka Ha BhICOTe 75 M (rrpHHSITa AJUI pacqern): 

yrnoBasr 30Ha w--2,83 MITa; p51AOBM 30Ha w=+(-)1 ,54 MITa no Ta6rr. 2 rrpHn0>I<emrn. 

HarrpaBrrmorna5r :H3 IT- rrpoc]?mrn HIS-GU-95. 

A=6,92cM2
; GHanp= l ,88 Kr/M; .Tx=86,0cM4

; Wx=l 7,7 CM3 
. . 

MaTepuan anroMHHHeBhrii crrJiaB 6063 T6 t<lOMM Ry=135MITa=1375Krc/cM2 

qw t p 

g 
"' "' II 
:; 

M np.ma, 

PHcyttoK 5 - PactJeTHasr cxeMa ttanpaBmnorneli 

4.5.2 Pac"tJeT Ha rrpotIHOCTh 

ITpoBepSieM ceqeHHe B cepeAHHe rrpoJiera. 

fipH )J:eHCTBIUf aKTHBHOro (Harrop) 11 peaKTHBHOro (oTcoc) )J:aBJieHH51 BeTpa Ha KOp06tJaToril: 

rrpoqnrno pa6orneT rroJIHhIM ceqemi:eM: 

PacL!eT BbillOJIHSieM )J:JI51 MaKCHManhHOH BeTpOBOH Harpy3KM w=-283 KrC/M2
. 

Pact.1ernasr cxeMa }fal. ITponeT L1=L=3,3 M. 

PactJeTHM BeTpoBasr Harpy3Ka Ha 1 M .rr:mrnhI HarrpaBmnmneH: 

qw= w*B=283*0,6=169,8 Krc/M (1664 HIM). 

Co6cTBeHHnlli Bee KOHCTpYKUHH 

P=GonJJ *Yooq *L *B+ Gttaup *y11~11p *L=25,0* 1,1 *3,3*0,6+ 1,88* 1,05*3,3=64,0 Krc (625H) 

YcMnn.sr B ceqeHHH 

MoMeHT B rrponere 

Mnp_m~x =0,125*qw* L1 2=0,125*169,8 * 3,3 2=23 1,1 Krc*M=23110,0 Krc*cM (226478H*cM) 

HopManotta.sr CI-ma 

N~P=62,0 Krc (608 H) 

HanpmKeHllil B ceqemm 
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N M 64,0 23110,0 2 2 
a =-+- = - + = l3l5,0K2c/cM < l375K2c/cM = Ry 

A V\f, 6,92 17,7 

IT-npoqnuu, HIS-GU-95 y,n:oBrreTBOp51eT Tpe6oBamrnM no rrpo"CIHOCTH ,n:rr51 BbICOTbI 75 M npH 

nporreTe HarrpaBmnomeH: 3,3 M. 

4.5) Pac"CJeT no .n:ecpopManmHocTH 

HopMaTHBHa5l BeTpoBa5l Harpy3Ka Ha ttarrpaBrrmow:yro 

%/= qj YF169,8 /1,4=121,3 KrC/M=l ,21 KrC/CM. 

I1porn6 HanpaBJI51IOW:eii: 

" L4 L f = k * qw* 1 ~ _ 1 

E•fx 200 

r.n:e k=5/384 no rn6rr. 4.4 

. 5 1,21•3304 330 f = - * 6 = 3,06cM > - = l ,65cM 
384 0,71*10 •86,0 200 

IT-npocpttrrb HIS-GU-95 ue y.L(oBJieTBOpHeT Tpe6oBaHH51M no ,n:ecpopMaTHBHOCTH Ha BbICOTe 75 M 

npH rnare.HarrpaBJI.SIIOIII,HX 600 MM B yrnoBOH 30He. ,[(JI.SI O,!J.HOnpoJieTHOH cxeMhl Heo6xo,n:HMO 

npHH.SITb IT-npocpttrrh HI S-GU-125. 

4.6 IIpHMep pacqeTa npoMeJKYTOquou uanpaBmnomeu 
H3 L-o6pa3uoro npoc}>HJIH. 

06JIHU,OBKa H3 c}>116pou.eMeHTHhlX IlJIHT. 

4.6.1 Mcxo,n:Hbie ,n:aHHbie: 

Mecrn cTpOHTeJibCTBa III BerpoBotl: paii:oH. 

Tttrr MeCTHOCTH B. 

Bb1corn 3,n:aHH5l 75 M. 

B1>1corn :na)Ka 3,0 M. 

06rrm.i.oBKa - ac6ecrno:eMeHTHbie nrrMThI pa3MepoM 1200x3000(h)x8 MM. 

G0 f.n= 14,3 Kr/M2
. 

0cHOBHa5l HanpaBJ151IOI.IJ.a5I -T-rrpoqrnrrb RLS-GU-T-608222 G11ar1p=0,664 Kr/M 

I1poMe)KYTO'llia5I HanpaBJ151IOI.IJ.a51- L -rrpocpHrrb RLS-GU-L -604022 G11~11p=0,49 Kr/M 

feoMeTpHqecKHe xapaKTepHCTHKH ceqeHMH HarrpaBJI51IOI.IJ.HX: 

Illar HarrpaRJI.SIIOIII,HX B=600 MM. 

PacqeTHa5I cxeMa HarrpaBJ151I01UHX - qeT1>1pexrrporrerHa.sr 6arrKa. 

KperrrreHMe HarrpaBJ15lI01UHX K CTeHe c rnaroM 600 MM (mar KpOHIIITeHHOB no BepTHKarrH) 

BeTpOBa5I ttarpy3Ka Ha BbICOTe 75 M (npHH51Ta .llJ15l pacqern): 

yrrroBa5I 30Ha w= - 283 KrC/M2
; Bee 3.llaHIIe w=+(- ) 154 KrC/M2 no rn6n. 2 rrpHJIO)Kemrn. 

MaTep:irnn amoMHHH.eBbIH crrnaB 6063 T6 t< lOMM Ry=l35MITa=1375Krc/cM2 
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a) 
04Hbllii 

8=600 

6) 

0 
0 
(') 
II 

N _, 

0 
0 
0 
(') 

~ 

Nw_max -

PHC)'HOK 6 - a) CxeMa Kperrrrettmr rratterreli o6mruoBKH. 

6) Pac11eTHaJI cxeMa HarrpaBmnomei1 

4.6.2 Pac11eT Ha rrpo'IBOCTb 

Pac11eT a1rnorrmreM .n.rrJI yrnoaoti: 30H1I. 

IIpH Kperrrremm 06mrn:oao11Holi nrrHThl Ha .n.ae ttarrpaBlliIIOlIJ.I-Ie Ha rrpoMe)KyTOlffiYJO 

HanpaBJISIIOmYJO .n.eikTByeT Berpoaoe .n.aarreHHe c K03cpcp~HeHTOM 1,25 (CM. pHC. 7). 

f f f f f f f t f t q 

ts. ZS 6 

0,375 qBt.. t1 ,25 qB • t 0,375 qB 
• - 8=600 • - • 8=600 - -

PHcyttoK 7 - Pacrrpe.n.erreHHe BeTpoaoro .n.asrremrn 
Me)I<.!J.Y HarrpaslliIIOmHMH 

1) .PeaICTHBHhIB serep ( OTCOC) 

Harpy3KH Ha HanpaBmoomyio 

Co6cTBeHH1rn Bee KOHCTpYKUHM 

N=P=G0011*'Yo6n*L*B+ GHaup*'Yufl11p*L=15,5* 1,1*3,0*0,6+ 0,49*1,05*3,0=32,0 Krc 

IIoroHHM aeTpOBM Harpy3Ka Ha rrpoMe)KyTOlffiYIO ttarrpaBlliIIOlIJ.YJO 

qw= l ,25 w*B=l,25*(-283)*0,6=-212,3 Krc/M. 

Ce11eHMe Ha orrope. C)I<aTa rrqrrKa (CM rn6rr.4.1) 

IIpocpHIIb HecymHH r -o6pa3HhIH RLS-GU-L-604022 

A= l ,59CM2; 1x=6,09 CM4
; Wx= l ,55 CM3

• 

M on_max=0,107*qw*L / =0,107*212,3 * 0,6 2=8,18 KrC*M=818,0 KrC*CM 
?" _ _, 



N M 32,0 818 2 2 
a=-+-=-+-= S48K2c/cM < 137SK2c/cM (13SMlla) = Ry 

A ~< 1,59 1,55 

Ceqem1e B rrponeTe. C)l{aTa cTeHKa (CM rn6n.4 .1) 

A= l,43CM2 ; 1x=2,14 CM4
; Wx=0,74 CM3

. 

Mnp_inax =0,077*qw*L12=0,077*212,3 * 0,62=5,88KrC*M=588,0 Krc*cM 

N M 32,0 588,0 2 I 2 a = -+-=-+ - = 817,0K2c/c.M < 137SK2c CM =Ry 
A ~' 1,43 0,74 

2) AKTI1BHbIH BeTep (Harrop) 

11oroHHa5I BeTpOBa5I Harpy3Ka Ha rrpoMe)l{yTOqHyIO HarrpaBJI5.!lOlllyIO 

qw=i ,25 w*B=l,25*(+154)*0,6=+115,5 Krc/M. 

Ceqemre Ha orrope. C:>I<arn cTettKa (cM rn6rr.4. l) 

A=l ,43cM2
; 1x=2,14cM4

; Wx=0,74 CM3
• 

Mon_max =0,107*qw* L1 2=0,107*1 15,5* 0,6 2=4,45 KrC*M=445,0 Krc*cM 

N M 32,0 445,0 I 2 I 2 
O" = - +- = - + -- = 624K2C CM < 1350K2C CM =Ry 

A ~< 1,43 0,74 

Cetiett~e B rrporreTe. C)Karn rrom<a (CM Ta6rr.4 .1) 

A=l ,59 CM2
; 1x=6,09 CM4

; Wx= l ,55 CM3
. 

Mnp_max =0,077*qw* L12=0,077* 115,5* 0,62=3,2 Krc*M=320,0 Krc*cM 

a=!!_ + !!....= 
32

'
0 + 320

'
0 = 227K2c/cM2 < 1350K2c/cM2 = Ry 

A ~< 1,59 1,55 

ITpocpHJib ttec~11H: L-06pa3tt1>1H: RLS-GU-L-604022 y,n:oBrrernop5.!eT TPe60BaHI.15.!M no rrpo'!Hocnr 

)l:J15.! BbICOTbl 75 M B yrrrOBOH 30He. 

4.6.3 PacqeT no .n:ecpopManrnHocTH 

11porn6 HarrpaBJI5.!IOllleH: paBeH: 

" L4 L f = k * qw• 1 < _ 1 

E•Jx - 200 

n:r.e k=0,00630 no rn6rr. 4.5 

1) 11pH peaKTHBHOM BeTpe (OTCOC) B rrporreTe C)l{aTa CTeHKa 1x=2,14 CM4
. 

HopManrnHa5.! BeTpoBa5.! Harpy31<a paBHa: 

q,/= qwl YF -212,3 /1,4=-151 ,6 Krc/M=-1 ,52 Krc/cM. 

1,52•604 60 f = 0,00630 * 6 = 0,083cM < - = 0,3CM 
0,71•10 •2,14 200 

2) 11pi1 aKTHBHOM BeTPe (Harrop) B rrporreTe C)l{aTa llOJIKa 1x=6,09 CM4
• 

HopMaTHBHa5.! BeTpos rur Harpy3Ka paBHa: 

qw"= q11./ YF+ 115,5 /1 ,4=82,5 KrC/M=0,83 Krc/cM. 

. 0,83•604 60 f = 0,00630 * 6 = O,OlScM < - = 0,3cM 
0,71•10 •6,09 200 

BMBOJJ.: rrpoMe)l{yTOq1rn5I HarrpaBJI5.!IOllla5! 113 L-o6prottoro rrpoc}:mJ15.! y.n:os11ernop5!eT Tpe60BaH1urM 

no ):(ecpop~aTHBHOCTH ):(J15.! B:bICOT:bl 75 M B yrrroBOH 30He. 
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4.7 IlpnMep paC'-leTa OCHOBHOH uanpaBJUll-OIIJ;eii 
H3 T-06pa3noro npo<l>nJlH. 

06J1HU,OBKa H3 <l>n6pou,eMeHTHblX DJlHT. 

4. 7 .1 Mcxo,z:n-r11e .n;aHHhie 

Mcxo.r:r.Hbre .r:r.aHHhie, cxeMy Kpenrremrn rraHerreH: 06ID1U:OBKH H pacqeTHYJO cxeMy HarrpaB1rn10m:eH: 

CM. n. 4.6.1 H pHC. 6. 

4.7.2 pacqeT Ha rrpo1IHOCTh 

PacqeT BhrnonmreM JJ.IDI yrnoBoii 30HI>I. 

IT pH KpermeHHH 061nu~OB01IHOH ITJIHTbI Ha )J.Be Harrpasmuom:He Ha OCHOBHYIO HarrpaBrrmom:yIO 

.r:r.eikTByeT Be1'pOBOe .r:r.aBrreHHe c K03cpcJ.rn:u:HeHTOM 2*0,375 (cM. rn6rr 4.3), r.r:r.e 2 yqHTbIBaeT .neikTB.11e 

BeTpa c )J.Byx COCe)J.HHX no rop.1130HTaJIH o6mn~OB01IHbIX ITJIHT. 

1) PeaKT.11BHhIH BeTep ( OTCOC) 

Harpy.3KH Ha HarrpasmIIOm:yro 

Co6cTBeHHhlli sec KOHCTPYKU:HH 

N=P=Gonn*')'06~*L*B+ GHui1i>*Y1rn11p*L=l5,5* 1,1*3,0*0,6+0,66 *1,05*3,0=33 Krc 

ITorOHHa5l BeTpOBM Harpy3Ka Ha OCHOBHyro HarrpaBJUIIOm:yro 

q"'=2*0,375 w*B=0,75*(-283)*0,6=-127,4 Krc/M. 

Ceqemre Ha orrope. C)KaTa rroJIKa (cM rn6n.4 . l ) 

T-rrpocJ.r1uTh RLS-GU-T-608222 G1rn11p=0,664 Kr/M 

A= l ,88 CM2
; Jx=7,08 CM4

; Wx=l ,67 CM3
• 

Mon_max=0,107*qw*L1 2=0,107*127,4 * 0,62=4,91 KrC*M=491,0 Krc*CM 

N M 33,0 491 2 2 (} = -+ - = - +- = 312 0K2C/CM < 1375K2C/CM = R 
· A Wr 1,88 1,67 / Y 

CeqeH.11e B rrporreTe. C)KaTa CTeHKa ( cM rn6rr.4. l) 

A=2,09CM2;1x=2,66cM4
; Wx=0,82 CM3

• 

Mnp_111,1x =0,077*qw*L1 2=0,077* 127,4 * 0,62=3,53 KrC*M=353,0 I<rc*cM 

N M 33,0 353,0 I 2 2 (} = - +- = -+-- = 446,0K2C CM. < 1375K2C/C.M =Ry 
A Wr 2,09 0,82 

2) AKTHBHbIB BeTep (ttanop) 

ITorOHHM Be1'pOBaJI Harpy3Ka Ha OCHOBHyro HanpaBmIIOnzyIO 

q"'=2*0,375w*B=0,75*(+154)*0,6=+69,3 KrC/M. 

Ceqemre Ha onope. C)1<arn cTettKa (cM rn6rr.4.1) 

A=2,09 CM2
; 1x=2,66cM4

; Wx=0,82 CM3
. 

Mon_nw: =0,107*q,/ L1 2=0,107*69,3* 0,62=2,67 KrC*M=267,0 Krc*cM 

N M 33 267,0 2 2 
a= - + - = -+- = 337,0K2c/cM < 1375K2c/cM =Ry 

A Wr 2,09 0,82 

Ceqemre s rrporreTe. C)Karn rrorrKa (CM Ta6n.4.1) 

A=l,88 CM2
; Jx=7,08 CM4

; Wx=l ,67 CM3 

25 



Mnp_mdX =0,077*qw* L12=0,077*69,3* 0,62= 1,92 Kre*M=192,0 Kre*eM 

N M 33 192,0 2 2 
a=-+-=-+--= 132,0KzcjcM < 1375Kzc/cM =Ry 

A l!Vr 1,88 1,67 

T -npo(l>11111 RLS-GU-T-608222 y,n:oBrreTBOp51eT Tpe6oBaHH51M no npotIHoenr .zi:rr51 BI>IeOToI 75 MB 

yrnoBOH 30He. 

4.7.3 PaeqeT no .n:ecpopManrnttoeTH 

I1pon16 HanpaBJI51IOUJ:eH paBeH: 

II L4 L f = k * qw* 1 < _ 1 
E*fx - 200 

r.n:e ~=0,00630 no rn6rr. 4.5 

1) ITpH peaKTHBHOM BeTpe (oTeoe) B nporreTe c>Karn eTeHKa 1x=2,66eM4 

HopMaTHBHa5I BeTpoBa51 ttarpy3Ka paBHa: 

qw"= qwl )'F-127.4 /1,4=-91,0KrC/M=-0,91 Krc/eM. 

0.91*604 60 f = 0,00630 * 6 = 0,04CM < - = 0,3CM 
0,71*10 *2,66 200 

2) ITpH aKTJilBHOM BeTpe (Hanop) B rrponeTe C>KaTa IIO.JlKa 1x=7,08 eM4
. 

HopMaTHBHM BeTpoBa51 Harpy3Ka paBHa: 

qw"= qui )'F+69,3/1 ,4=49,5 KrC/M=0,50 Kre/cM. 

0,5•604 60 f = 0,00630 * 6 = 0,008CM < - = 0,3CM 
0,71•10 •7,08 200 

BMBOJJ.: npocp11rrh tteeym11i1 ocHOBHOH T-o6pa3Holli y,n:oBrreTBop51eT Tpe60Batt115IM no 

.n:ecpopManIBHOeTH .ll:JI5I BoieOTol 7 5 M B yrrroBOH 30He. 

S Pac'leT KpouuITeuuon 

B 3aB11e11MoeT11 OT o6rraenr npHMeHettM.51 KpOHllITeHHhI H<l>C «REVENTAL-RLS-HIS-V» 

.n:em1Te5I Ha KpOHWTeHHbI, MOHTHpyeMoie no Beeit n.rroeKoeTJil cpaea.n:a (L- H IT-o6pa3Hb1e) H 

KpOHllITeHHbI, MOHTHpyeMbie B MejJ(3T3)KHbie nepeKpbITH51 (yeRrreHHhie). 

KpoHllITei1tt11L11 IT-o6pa3Hbie rro,n:pa3,n:en5IIOTe51 irn tteeymRe 11 onoptt11e. KpermettHe 

HanpaBJI5IIOlll;eH K HeeymeMy KpOHllITeHHY HCKJIIOqaeT HX B3aRMHbie nepeMell.{eHH51. Kpenrrem1e 

HarrpaBJI5IIOrn;eii K orropttoMy KpOHllITeiftty o6eeneqHBaeT BepT11Karr1aoe nepeMemeHHe 

HanpaBmnorn:ei:i B pe3yJToTaTe TeMnepaTypHoIX B03,n:eJ.ieTBHH. KpOHI.IITeMHhI, KOTOpoie Kpen5ITe51 K 

nepeKpo1TH51M OJJ:HOBpeMemro Bhill0JIH5IIOT cpyttKI..(HH Heeymero H onopHoro KpOHIIITeifHa. 

Hecym11e H yeHJieHHhie KpOHIIITeMHhI BOCIIpHHHMaJOT .n:eikTBHe BepTHKaJihHOH Harpy3KH 

(eo6eTBeHHolli Bee KapKaea, cpaea,n:Ha5106m1QOBKa11 rorrorre.n: (Ha yqaeTKax qlaea.n:a BbIIIIe lOOM) 11 

ropH30HTaJihHOH Harpy3KH paBHOH onopttoli peaKUHH OT BerpoBoii Harpy3KH. Onopa11e KpOHIIITeifHhI 

BOenpH.HHMaIOT .n:eiieTBHe MaKeHMaJihHOR onopHOH peaKI..J;HH OT BeTpOBOH Harpy3KH.. 

PaeqeT Heeym:Hx KpomnTeifttoB BhIIIOJTH51eTe51 Ha ,n:Ba oeHOBHhIX eoqeTatt1rn: 

- eo6eTBeHHl>IB Bee KOHeTp)'Kl(HH + BeTpOBa51 Harpy3Ka; 
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- co6cTBeHHblH Bee KOHCTp)'I<I.J.l1H + rorrorrewmsi: Harpy3Ka + 60% BeTpOBOH Harpy3KH (Ha 

yqacTKax cpaca.ua BbIIIle 1 OOM). 

5.1 PacqeT L-o6pa3Horo ttecymero KpOHIIITCHHa 
c npoMe~-yToqttoii L-o6pa3Hoii HanpaBJIHromeii 

B KpOHIIITei1Hax npoBepIDOTC5I ceqem1e Ha KOHCOJTH, ocna6rreHHOe OTBepcTHeM OT 3a>I<HMa H 

oKorro onophl, ceqeHJrn. Ha orropttoH: qacrn: no Kpruo cp11Kc11pyromei:i waH:6b1 11 no KpaIO wat16b1 

aHKepttoro '.3JleMeHTa. IlpHH5ITO HaH6orree y.uarreHHOe OT KOHCOJUI ITOJlQ)KeHMe aHI<epHoro 3JieMeHTa B 

oBarrbHOM ornepcT1111. PacrrorrmKem1e pacqeTHbIX ceqeHHii H .n;eiicrnyroruHx Harpy30K rroKa3aHo Ha 

pHC. 8. 

5.1.1 Cot.reTaHHe ttarpy3oK co6cTBeHHbIR Bee (P) + aeTpoaa51 Harpy3Ka (Nw) 

Nw 
~ 

Nw 

Nw 
~ 

e2 

3 
l!) 11 co 
Q) Q) 

liiiJii 11jjjjijIiijjjjijI11jjjjjiff1J J 
PHcyHoK 8 - Pac'-!eTHa.H cxeMa L-o6pa3Horo ttecyruer o KpoHwTetl tta 

c L-o6pa3Hoi1 HarrpaBJI5IlOIUetl 

Ceqemre 1-1 KOHCOJIH KpottruTeliHa 

Pac'-!eT ce'-!eH11.H Ha rrpoqnocTb rrpoBOJlHTC.H cornacHo cpopMyne 

_ Nl-1 + 1\1ft 1-1 + My_1- 1 < Ry 
CT1-1 - -- - -- - -

Ai-1 Wr_1-1 Wy_1 - 1 Yn 

Nw=q,/( L2+L 1/2) - orropHa.H peaKU:M.H OT BeTpoaoii Harpy3KH rrpHXOA5IIUa.Hc.H Ha ttecym;Hii 

KpOHllITeiiH, ire; 

qw=w*B*kHep - o603HaLJ:eHJ.rn CM. II. 4.2.6 HaCT05IIUeH MeTOJll1KH; 

L 1; L2 - CM. pacqeTHbie cxeMbI Harrpaamuom;Hx p11c. 4, cM; 

M x_ 1-1= P*ei, Krc*cM; 
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P= Pofin+PHa11p 

Poon= Go6n * Y o6n * L * B, Krc; 

G0 011> Yor.n, L, B, Gw.np, YHa11p - CM. II. 4.4.2 o6o3HatJeIDUI K ¢opMyne (4.3) HaCTOfill.l;eH 

MeTO)JJ:l.KH; 

e1 - paccrn.srm1e OT OCR npHJIO:>Kemrn CHJibI P .uo ceqeHH.sr 1-1, cM; 

My_1-1= Nw *es, Krc*cM; 

es - paCCT05IHMe OT OCR npMJIO:>Kemrn CHJibl Nw .llO OCR y ceqeHR.sI 1-1, CM; 

A1 -1 - nnow:a.ur:. cetJeHR.sI 1-1, cM
2
; 

Wx_1-i - MOMeHT corrponrnnemrn cet.J.emrn 1-1, cM3
; 

Wy_1-1 - MOMeHT corrpoTHBnemrn ceqeHR.sI 1-1, CM
3

; 

R - I 2 y, 1'11 - CM. Bblllie, KrC CM ; 

CetJeHHe 2-2 KOHCOJTH KpOHIIITeHHa 

_ N2-2 + "'fr 2-2 + My_2-2 < Ry 
0"2-2 - -- ~ -- - -

Ai-2 W'.r_2-2 W,•_2-2 Yn 

r.ue N2-2=N,1,, Krc; 

Nw - CM. BbUUe ( CTp. 27), Krc/ CM
2
; Krc; 

Mx_2.-2= P*e2, Krc*cM; 

p - CM. BhIIIIe, Krc/ CM2; Krc; 

e2 - paCCTO.sIHHe OT OCH npI1J10)1(eHH5I CHJibI p .uo cetJeHH.sI 2-2, CM; 

My_2-2= Nw *e6, Krc*cM; 

e6 - paCCT05Illlle OT OCH npHJIO:>Kemrn CliJlbl Nw .llO OCR y cetJeHR.sI 2-2, CM; 

A2-2 - rrnow:a.ur:. ce'IeHH.sr 2-2, cM2; 

Wx_2~2 - MOMeHT conpOTHBJleHH.sr ce11emrn 2-2, cM
3
; 

W y_2-2 - MOMeHT corrponrnneHH.sr ce'IeHH.sr 2-2, cM3; 

Ry, Yn - CM. B1>m1e, Krc/ cM
2
; 

Cet.J.em1e 3-3 orropHoli qacTH KpoHrnTeliHa 

Pac'-.leT cet.feHR.sI Ha rrpoqttOCTh BhIIIOJTH.sreTc.sr cornacuo ¢opMyne (4.2) 

M v3-3 Ry 
0"3-3 = - ---- ~ -

w,,_3-3 Yn 

r.ue My_3_-3=Nw * e3, Krc*cM; 

e3 - paCCT05IHHe OT OCH rrpHJIO:>KeHH.sr CHJibI Nw.UO cetJeHH5I 3-3; 

N,1., Ry, Yn - CM. Bblllle; 

Wy_3_3- MOMeHT corrpOTHBJTeHR.sI cet:temrn 3-3 , CM3; 

CeqeHRe 4-4 orropHoii qacTH KpOHllITeiiHa 

PacqeT ceqemrn Ha rrpo'IHOCTr:. Br:.monH.sreTc.sr cornacHo ¢opMyne (4.2) 
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- My_4-4 Ry 
C74_4 --- ~ -

\11.)•_4-4 Yn 

r,n:e My_4_4=Nw * e4, Krc*cM; 

e4 - paCCT05IHHe OT OCH rrpMJJO)l(eHJur CHJibl Nw.n:o cetJeHH5I 4-4; 

Nw, Ry, "{11 - CM. BbIIIIe; 

K W 3 Wy_4_4= w y_4-4+ w y_4.4- MOMeHT corrponmJieHH5I COCTaBHOro ce-.:remrn 4-4, CM ; 

WKy_44 - MOMeHT corrponrnneHH5I ce11emrn 4-4 KpoHmTdi:Ha, cM3; 

ww Y.:.4-4 - MOMeHT corrpOTHBJleHH5I ceqemrn 4-4 tjJHKCHpyromeH: rnaH:6b1, CM3
; 

5 .1.2 CoqernnHe Harpy3oK co6crneHHbIH Bee + ronone,n:HM Harpy3Ka + 60% BeTpoBoH: Harpy3KH 

(Ha yqacTKax cpaca,n:a Bbime 1 OOM). 

I1op5I,n:OK pacqern Ha ,n:attttoe coqernm1e aHarrorM'IeH rr. 5 .1.1, HO rrpH 3TOM onopHa5I peaKu;irn OT 

BeTpoBotl: narpy3KH paBHa 0,6*Nw. 3Ha11emre CHJibI P orrpe,n:emreTC5I no tjJopMyne: 

P=P0 ri11+P 11a11p+PJ1eJb Krc. 

r,n:e Poon"'." Gonn* Yor.a* L* B; 

Go6n, Yor.n, L, B, G11anp, "{11a11p- CM. rr. 4.4.2 o6o3Haqemrn K tjJopMyJie (4.2) HaCTomu;eH: 

MeTO.D:HKH; 

PHen=2*B* L *i '; 

2 - yqHTbIBaeT o6ne,n:eHeHHe c ,n:Byx CTOpOH o6J1HJ.J;OBKH; 

i - pacqeTHOe 3Haqemre IIOBepXHOCTHOH r OJIOJie,n:HOH Harpy3KH 

i =b*k*µ2*p*g*yr, I1a = b*k*µ2*p *'Yr, KrCIM2 

b - TOJill(l1Ha CJI05I fOJIOJie,n:a, MM, Ha 3JieMeHTaX, pacnOJIO)!(eHHbIX Ha BbICOTe 10 M Ha,n: 

noBepxHOCTblO 3eMJIH, rrpHHHMaeMa5I no rn6n11ue 3.8, a Ha BbICOTe 200 M H 6onee - no rn6mrue 3.9 

HaCT05Ill(eH MeTO.D:HKH; 

k- K03tjJtjJHJ.J;HeHT, YtJHThIBalOmHtl: H3MeHemre TOJlll(HHhI CTeHKH roJIOJie,n:a no BbICOTe H 

npHHHMaeMbIB no Ta6JIHJ.J;e 3 .10 HaCT05Ill(eH MeTO,n:MKH; 

P2 - K03cpcpl11_\HeHT, y-.:rHThIBalOll(l:!H OTHOIIleIDie nnoma,n:H rroBepxHOCTH 3JieMeHTa, 

rro,n:Bep)!(eHHOH o6ne,n:eHeHHlO, K IlOJIHOH rrrroma,n:H noBepXHOCTH :rneMeHTa H rrpHHHMaeMbIM paBHbIM 

0,6; 

p - nJIOTHOCTh Jlh,n:a, rrpHHHMaeMM paBHOH 0,9 r /cM3; 

g=9,8- ycKopeHI1e cBo6o,n:Horo rra,n:emrn, M/c2. 

5.1.3 Pac"tJ_eT y3na KperrneHH5I narrpaBmnomeH: K KpoHrnTei1Hy 

I1pH KOHCTpyHpOBamrn coe,n:HHeHHH Ha BbIT5I)l<HhIX 3aKJienKax H caMOI-tape3a!OIJ.J;HX BMHTax 

paCCTO.HHlUI Me1K.Il:Y OT,n:eJibHbIMH 3JieMeHTaMH Kpene1Ka ,n:omI<Hbl COOTBeTCTBOBaTb YI<Cl3attill!M Ta6JI. 5. 
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Ta6Jmua 5.1 
M11HHMaJibHbre KpaeBhre paccT05IH115I 11 mar Kpene)KHbIX 

3JieMeHTOS. 

HanpasneH11e .neiicTBl15I BbIT5I)l(Hb1e 3aKnenKH CaMoHape3aIOmHe BHHT.br 
Harpy3rqt OT KpaH Me)KJJ:Y OT KpaH Me)KJJ:Y 

3rreMeHTa 3ar<nenKaMH 3JieMeHTa Sl1HTaMH 
B.norrh .neM:cTs1rn Harpy3KH 1,5d 3d 3d 3d 
ITorrepeK .neM:cTSH5I ttarpy3KH 1,5d 3d 1,5d 3d 
r.ne d - .I(HaMeTp 33KJieTIKH mm SHHTa 

3aKJieTIKif If caMOHape3a10mrre BifHTbl s coemrneHHl1 .nomKH.bI ycTaHaBJTl1BaT.bC5I TaKHM o6pa30M, 

lfT06hI IfX rorrosKH pacnonaraJIHCb co CTOpOHbI 6onee TOHKOro 113 coe.D;HH5IeMblX 3JieMeHTOS. 

Kpennett11e HanpasJI5I10meH: K KpoHrnTeiftty BhmorrmreTcH Ha '!eTbrpex 3a1<rrerr1<ax. Y3err 

pacCt.Il1ThIBaeTC5I Ha cpe3 33KJieITOK H CM5ITl1e coem1H5IeMhIX 3JieMeHTOS. 

1) Ha cpe3 

r.ne P, N\1.-.nrr.H cot.IeTaHHH ttarpy30K co6cTBeHHhIM Bee + BeTpOBM ttarpy3Ka CM. rr. 5.1.1; 

P, Nw- .D:II5I coqeramrn Harpy3oK co6cTBeHH.blli sec + rorrorre,n:HM Harpy3Ka +60% seTposoM: 

Harpy3KH CM. TI. 5.1.2; 

n_ - t.Il1CJIO 3aKJieIIOK B coe,n:11HeHHl1; 

ns- t.Il1CJTO pa60q].fX cpe30S OJJ:HOM 3aKJieIIKH; 

N rs - pact.IeTHoe ycHJIHe cpe3a .n:mr o,n:ttotl 3aKrrerrKH no ra6rr. 2.2 ttacTOHrn:ell: MeTO.I(HKH. 

2) Ha CM5ITae coe,n:11IDieMhIX 3JieMeHTos s KpyrrroM oTBepcn nL 

r.n:e P; N w - JJ:JI5I cot.IeTaHH5I ttarpy3oK co6cTBeHHhlli Bee+ BeTpoBa.sr Harpy3Ka CM. rr. 5 .1.1; 

P; N,1,-,n:JI5I cot.IeTaHH5I Harpy3oK co6cTBeHHhlli sec+ rorrone,n:Ha.sr + 60% serposoM: Harpy3KH 

CM. II. 5 .1.2; 

n - t.IHcrro 3a1<nerroK B coemrnemui:; 

d - JJ:HaMeTp OTBepCTH5I .D:JI5I 33KJieIIKH; 

z) -HaHMeHhlllM CYMMapHM TOJIIIJ:HHa 3JieMeHTOB, CMHH3eMbIX B OJJ:HOM HarrpaBJiemm; 

Rrp - pac11eTHoe corrponrnrreHH:e CM5ITHIO 3JieMeHTOB, coe,n:11HHeMhIX 3aKJieIIKaMH no rn6rr. 2.1 

HaCT05Irn:eM: MeTOJJ:HKH. 

5 .1.4 Pact.IeT y3rra 1<perrrreHH5I KpomnTeiitta K cTeHe 

KpomnTeifH Kpemnc5I K cTeHe OJJ:HIIM aHKepH.bIM 3JieMeHTOM. 

30 



Nw 
---

Nw 

!! 
u 

p 
e1 

N 
Q) 

/ 

PHC)'HOK 9 - PacqeTHaa cxeMa .nrra rrpoBepKH 

aHKepHoro 3JieMeHTa Ha BblpbIB 

y CHJIH5l, .nei1CTB)'IOmHe Ha aHKepHbIH 3JieMeHT 

Nw - o6o3HaqeHHe CM. BbIIIIe (cTp. 29); 

Mp= P*e1 - MOMeHT OT co6CTBeHHOro Beca KOHCTpyKI(HH B BepTHKaJibHOH TIJIOCKOCTH; 

MNw= Nw *e2 - MOMeHT OT BeTpOBOH Harpy3KI1 B BepTHKaJibHOH ITJIOCKOCTH; 

M'Nw= Nw *e3 - MOMeHT OT BeTpOBOM Harpy3KH B ropH30HTaJibHOH rrrrocKOCTH; 

y CHJIH5l BblpoIBa B aHKepHOM 3JieMeHTe orrpe.nerr5IIOTC5l no cpopMyrraM Ta6JIBI(hl 5 .2 B 3aBHCHMOCTH 

OT coOTHOrneHM MOMeHTOB Mp H MNw· 

Ta6JIBI(a 5.2 

Mp> Afiy,,, P · e1 - Nw · (b - e2 ) Nw · (e3 + c) 
Ne = b + c ::; N Aon 

Mp=MNw Nw · (e3 + c) 

UJlU Mp=O 
Ne= ::; NAon 

c 

Mp< MNw 
Nw · (e2 +a) - P · e1 Nw · (e3 + c) 

Ne = + ::; NAOn a c 

06o3Ha'-!eHWI B Ta6mme 

N 6 - BhiphIBa10mee ycHrrHe, .ne:HcTBYIOmee Ha aHicepHhIH 3JieMeHT; 

P, Nw - nmi: coqeramrn Harpy3oK co6cTBeHHT:.IH Bee+ BeTpOBM ttarpy3Ka CM. rr . 5.1.1; 

P, Nw -.nmr coqeTaHH5l Harpy3oK co6cTBeHHh1H nee + rorrorre.nHaa + 60% BeTpoBoH: Harpy3KH (Ha 

yqacTKax cpaca.na Bhirne lOOM), CM. rr. 5.1.2; 
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N0011 - .n:onycTHMoe yc1urne JJ:JUI aHKepHoro 3JieMeHTa Ha ocHoBamrn HCIIbITaHHH, 

npoBe,n:eHHbIX
0 

Ha KOHKpeTHOM o6oeKTe. 

5.2 PacqeT L-06pa3uoro onopuoro KponmTeiiua 
c npoMemyToquou L-06pa3uoii nanpaBJIHIO~eu 

5 .2. 1 OnopHbTe KpOHIIlTeHHbl paCC'IBTbIBalOTC51 TOJTbKO Ha yc1m1rn OT BeTpOBOH Harpy3KH, 

B KpOHI11Tei1Hax nponep}IIOTC51 ceqemrn Ha KOHCOJTH, ocna6JTeHHbie ornepCTHeM OT 3a>KHMa H 

OKOJTO onop1>1, ceY.JeHH.SI Ha onopHOM qacTH ITO Kparo cp11KCHpyrorn.eM: lllaH61>1 11 ITO KpaIO llla.tt6bJ 

aHKepttoro 3JieMeHTa. IlpHH51TO Ha116onee y,n:aneHHOe OT KOHCOJTH ITOJIO>KeHHe aHKepHoro 3JieMeHTa. 

Pacnono>KeHHe pacY.JeTHl>IX ceqeHHH H ,n:eHCTBY'fOI.IJ.HX Harpy30K ITOKa3aHO Ha pHC. 10. 

Nw Max 

Nw_Max 

Nw Max .... 

Cf) 
<l> 

~ 11 N / 

<l> <l> J J 
~------­

mlJll lllll llil 11111111111111111111 

P11cyttoK 10 - PacqeTHM cxeMa L-o6pa3Horo onopttoro KpoHrnTeHI-Ta 
c L-o6pa3HOH ttarrpaBJI51IOI.IJ.eif 

Ceqemre 1-1 KOHCOJIB KpOHIIlTeHHa 

N 1 _ 1 1\lly 1-l Ry 
0"1- 1 = --+ - -- ::; -

111- 1 Wy_1-1 Yn 

r.n:e N 1-1= Nll'_l11<tX - MaKCHMaJibHa51 OITOpHaSl peaKU.1151 OT BeTpOBOH onpe)J.eJI51eTC51 ITO Ta6rr. 4.2 B 

3aBHCHMOCTH OT pacqeTHOH cxeMbl HarrpaBmuom;ei:f, KrC; 

A1 . 1 ~ ITnoma.zu, ceqeHH51 1-1 , cM2
; 

e1 - paCCTO.sIHHe OT OCH npHJIO>Kemrn CliJihI Nw_max .ll,O OCH cetieHli.sI 1-1 ; 

W y_t -1 - MoMeHT conpoTHRJiettmr ceqeHi:ur 1-1; 

Ry, y11 - CM. Bhillie; 
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Cet.Iemre 2-2 KOHCOJIB KpOHlllTdiHa 

_ N2-2 + My_2-2 < Ry 
0"2-2 - -

A2- 2 Wy_2-2 Yn 

r.D:e N1-2=Nw_nldx - CM. Bhillle, Krc; 

A1-2 - nnoma.D:h ceqeHH$! 2-2, cM2; 

My_2-2= Nw_m.ix *e2, Krc*cM; 

e2 - paCCT05lHMe OT OCH IlpirnO)l(eHJUI CHllhl Nw_mdx ):{0 OCH ceqemrn 2-2; 

Wy_2_2 - MOMeHT conpOTHBnemrn ceqemrn: 2-2; 

Ry, "(11 - CM. BhIUJe. 

Ceqemre 3-3 onopHOH t.IaCTH KpOHlllTeiitta 

My 3-3 Ry 
0"3_3 = - -- $ -

Wy_3-3 Yn 

r.D:e :tyly_3_3= Nw_max * e3, Krc*cM; 

e3 - paccT05lHHe OT OCH npHnO)l(eHH$! cHnhI Nw .D:O ceqeHH.sr 3-3; 

Nw_ni.1,x, Ry, "(11 - CM. BbIIIle; 

Wy_3_3- MOMeHT conpoTmrnemrn ceqeHH.sr 3-3, cM3; 

CeqettHe 4-4 onopHoii qacnr KpoHmTe:Htta 

- My_4-4 Ry 
0"4-4 - --$-

Wy_4-4 Yn 

e4 - paccT05lHHe OT OCH npHnO)l(emrn cHnbr Nw .no ceqemrn 4-4; 

Nw_mdx, Ry, "(11 - CM. Bblllle; 

Wy_4-4= W\_4-4+ wwy_4-4- MOMeHT conpOTHBneY.nrn COCTaBHOro ceqemrn 4-4, CM3; 

W\_44 - MOMeHT corrpoTHBneHH.sr cet.Iemrn 4-4 KpoHmTe:Htta, cM3; 

ww y_4-4 - MOMeHT conpOTHRneHH.sr: ceqemrn 4-4 cpHKCHp)'IOmeJ:l: IIIaH6nI, CM3; 

5.2.2 PacqeT y3na KpennettH.sr: HanpaBnmomeH: K KpommeiiHy 

KperrnettHe ttanpaBn.sr:mmeH: K KpoHmTei1Hy BhrnonH$leTc.sr: Ha ,nByx 3aKnerrKax. Y3en 

paCCt.IHTbIBaeTC$! Ha cpe3 3aKnenoK H CM.sr:THe coe,nMH.sieMbIX 3neMeHTOB. 

1) Ha cpe3 

r):{e J!w_111.,.- - CM. BbIIIIe; 

n - qHcno 3aKnenoK B coe.nHHemnr; 

ns- qHcno pa6o•rnx cpe30B o,nHoli 3aKnenKH; 

N,.s - pactfeTHOe ycmure cpe3a .nn.sr: O.D:HOH 3aKnenKH no rn6n. 2.2 HaCTo.sr:me.i1 MeTOAHKH. 

2) Ha CM$ITHe coemrn.sr:eMbIX 3neMeHTOB B oBanhHOM oTBepcnm .. 

Nw max < 
0-Sd - 0,7Ry n · , · t 
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n - l'.!HCJIO 3aKJienoK B coe,UHHeHmI; 

d - lUMp1rna OBaJibHOrO OTBepcnui:; 

t - MMHRMaJibHaJI 113 TOJIIUHH B coe.u1rneHHM; 

Ry - pac11eTHoe corrponrnnem1e npHHHMaeMoe no rn6rr. 2.1 

5.2.3 PactI.eT y3rra KpenJieHM5I KpOHlUTeHHa K CTeHe 

Nw 

PHcyttoK 11 - Pacl'.!eTHa5I cxeMa ,n1151 npoBepKM 
aHKepHoro 3neMeHTa Ha BbipbIB 

y CMJIH5I BblpbIBa B aHKepHOM 3JieMeHTe orrpe,nellillOTC5I no cpopMyne 

Nw · (e1 + c) 
Ne= :::; N11.on 

c 

r.ue N 6 - Bbipbrna10ruee ycmme, .ueH:cTByIOIUee Ha attKepHbIH 3JieMettT; 

Nw_mcl\' - CM.Bblllie; 

e1, C - CM. pHC. 10; 

N0,,,, - .uonycTHMOe yc11J1Me .um1 aHKepHoro 3JieMeHTa Ha ocHoBamrn ncnbITam:rH:, 

npoBe,UeHHbIX. Ha KOHKpeTHOM o6'beKTe. 

5.3 Pac'leT L-06pa3uoro uecymero KpoumTeH:ua 
c OCHOBHOH T-o6pa3HOH uanpaBJIHIOW:eH 

5 .3 .1 Coqernmre HarppoK co6cTBeHHbIH Be~ + BeTpoBa5I HarpY3Ka (rrpMH5ITO) 

B KpOHIIITeHHax rrpoBep5IIOTC5I cet.J:eHH5I Ha KOHCOJIH, ocna6neHHbie OTBepCTHeM OT 3mKMMa li 

oKorro orropbr, cel'.!eHH5I Ha orropHoH: qacTH no Kparo qrnKcHpyIOrueli rnali6br H no KpaIO waif far 

aHKepHoro 3JieMeHTa. I1pHH5ITO HaH6011ee y.uaneHHOe OT KOHCOJIM IlOJIO:>KeH 11e aHKepHor o 3JieMeHTa B 

OBaJibHOM OTBepcnm. Pacnono)Kem:re pacqeTHbIX ceqeHl:IH H .ueH:CTByIOIUHX Harpy30K IIOKa3aHO Ha 

pMC. 12. 
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PHcyHoK 12 - PacYeTHa.si cxeMa L-o6pa3Horo Hecymero KpoHUITeti.Ha 

c Tasposoii HanpasrunomeH: 

Ceqemre 1-1 KOHcom1 KpoHUITei1Ha 

KpOHUITeHH, Krc; 

- N1- 1 + A'(, 1-1 + My_1-1 < Ry 
0"1-1--- - --_-

A1- 1 W:,_1-1 Wy_1- 1 Yn 

q111=k1 *kHcp *w *B- seTposasi Harpy3Ka Ha 1 M .[(JIHHhI Hanpasruuomei1; 

k1 - K03cpcpm.i:HeHT, yqHTbIBaIOlQHH crroco6 onHpaHliSI IITIHT o6nnl.(OBKli Ha Harrpasrunomyio no 

Ta6n. 4.3; 

k h.tp - K03cpcp1n1.neHT Hepa3pe3HOCTH .[(llil Kpai1Hei1 onop:r:,1 rrpH om1pamrn rrnHThI o6mmosKH Ha 

3 H 6onee HanpaBJUUOlllHX no Ta6n. 4.3; 

w - pacqerHa.si BeTPOBaSI Harpy3Ka, Krc/M2; 

B - mar HanpasrunomHx, M; 

L1; L2 - CM. pac11eTHhie cxeMbI ttarrpasrur10mHx pHc. 4, cM; 

Mx_1-1 = P*e1, Krc*cM; 

P= Pon~+PH,111µ - CM.BhIUie; 

e I - paCCT051Hlie OT OCH npHJIO>I<eHli51 CliJI"bl p ,[(0 ce11emrn 1-1,cM; 
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~,_1-1= Nw *e5, Krc*cM; 

e5 - paCCT05IHHe OT OCH rrpHJIO)J(eHH5I CHJTbI Nw .n:o OCH y ceqeHH5I 1-1 ,cM; 

A,_, - rrrrom:a;::i:b ceqeHirn 1-1, cM2; 

Wx_I-1 - MOMeHT conpOTHBrremrn ceqeHH5I 1-1, cM
3

; 

W;,_1_1 - MOMeHT corrpoTHBrremrn ceqemrn 1- 1, cM3
; 

Ry, Yn - CM. Bonne; 

Ceqemre 2-2 KOHCOJTH KpOHlllTeHHa 

_ N2-2 + Jvf,_2-2 + My_2-2 < Ry az-2 - - - --- --- - -
A2-2 ~<_2-2 Wy_2-2 Yn 

r.n:e N2-2=!Nw, Krc; 

Nw - CM. Bonne, Krc/ cM
2

; Krc; 

M.-:_2-2= P*e2, Krc*cM; 
. 2 
p - CM. Bhillle, Krc/ CM ; Krc; 

e1 - paCCTOSIHHe OT OCH rrpHJTO)J{emur CHJTbl p .n:o ceqeHH5I 2-2, CM; 

My_1-1= Nw *e6, Krc*cM; 

e6- paCCT05IHHe OT OCH npmimKeHmI CHJlhI Nw .n:o OCH YceqeHH5I 2-2, CM; 

A1-2 - nrrom:a.n:o ceqeHH5I 2-2, cM
2

; 

W.-:_2-2- MOMeHT corrpOTHBJTeHmI ceqeHmI 2-2, CM3
; 

. 3 
W;,_2-2 - MOMeHT corrpOTHBJTeHH5I ceqeHH5I 2-2, CM ; 

Ry, y,, - CM. Bhrrne; 

CeqeHHe 3-3 orropHoH: -qacni: KpOHlllTeH:tta 

My 3-3 Ry 
0'3-3 = - -- s; -

Wy_3- 3 Yn 

r.n:e My_3_3=Nw * eJ, Krc*cM; 

e3 - pacCT05IRHe OT OCH rrpHJIO>KeHH5I CHJlhl Nw .n:o cel:JeHH5I 3-3; 

W;._J-r MOMeHT conpOTHBJieHH5I cel:JeHH5I 3-3, CM3; 

Nw, RJ~ y,, - CM. BhIIIIe. 

CeqeH11e 4-4 orropttoti qacTH KpoHmTeillia 

My 4-4 Ry 
0'4_4 = - -- s; -

~•-4-4 Yn 

r.n:e My_4_4=Nw * e4, Krc*cM; 

e4 - pacCTOSIHHe OT OCH rrpHJIO)J(eHH5I CHJihI Nw .u.o ceqemrn: 4-4; 

W;,_4_4= W y_4_4+ W'11y_4_4- MOMeHT conpoTIIBJieHH5I cocTaBttoro ceqeHHSI 4-4, cM3; 

Wy_4_4- MOMeHT corrponrnrreHH5I cet.Jemrn KpOHlllTetitta 4-4, cM3; 

W"y_.1-4 - MOMeHT conponrnrreHH5I ceqemrn cllHKCHpyrom:eii lllaH.601 4-4, cM3; 
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5.3.2 Coqeramre Harpy3oK co6cTBeHHhIB Bee + ronone,wrn5J ttarpy3Ka + 60% BerposoH: 

ttarpy3KH .(Ha y-y.acTKax cpaca.n;a BhlIIIe 1 OOM). 

llop51.n;OK pacqeTa Ha .n;am-rne coqeTami:e aHanonFieH n . 5 .3 .1, HO np11 3TOM onopHaJJ peaKU.1151 OT 

BeTpOBOH Harpy3KH paBHa 0,60*N11'. 3HaqeHHe CHJibJ p orrpe.nefl5JeTC5J no cpopMyne: 

06o3Hal.J:eHIDI ,IJ;fl51 cpopMyJibl CM. IT. 5.1.2. 

5 .3 .3 Pac1:1eT y3na KperrrreH.115! nanpaBfl5JJOrn:eif K KpoHIIITeHHY 

PacqeT y3na KpenrreHH51 HarrpaBfl5II01.IJ.eH K KpOHlllTeHHY CM. II. 5.1.3 

5.3.4 PacqeT y3na Kpennemrn KpoHI.rrTeifHa K cTeHe 

KpoHl.rrTetiH Kpem1TC5J K cTeHe O.LI:HHM aHKepHbIM 3JieMeHTOM 

Nw ..-

Nw ... 

p 
e1 

N 
Q) 

/ 

C1l 

.0 

(.) 

P11cyHoK 13 - Pacl.feTHaJJ cxeMa .n;JI51 rrposepKH 
aHKepHoro 3JieMeHTa Ha BbipbIB 

y CHJIH5J, .neHCTBYJOIIJ.He Ha aHKepHbIH 3JieMeHT 

N"' - o6o3ttat.JeHHe CM. Bbil.Ile; 

Mp=P*e1 - MOMeHT OT co6cTBeHHOro seca KOHC'rpyKU.HH B BepTRKaJibHOH IIJIOCKOCTH; 

MNw= Nw *e2 - MOMeHT OT BeTpOBOH Harpy3KH B sepTHKanbHOH nnocKOCTH; 

M 'Nw= Nw *e3 - MOMeHT OT BerpoBOH Harpy3KH B ropH30HTanbHOH rrrrocKOCTH; 

y CHJIH51 BblpbIBa B aHKepHOM 3JieMeHTe onpe.n;eJI5JlOTC51 no cpopMynaM Ta6JIHU.bl 5.2 (n. 5.1.4 

HaCT0511.IJ.eH° MeTO,IJ;HKH) B 3aBHCHMOCTH OT cooTHOIJJeHIDI MOMeHTOB Mp H MNw 

5.4 PacqeT L-06pa1Horo onopHoro KponmTeifna 
c ocnoBnou T-06pa1nou nanpaBJIHro~eu 

llpH pacl.J:eTe KpOHIIlTeHHa CM. II05JCHeHH51 Kn. 5.2. 

5.4.1 Coqeram1e Harpy3oK co6cTBeHHhlli sec + serpoBaJJ ttarpy3Ka 
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Nw_Max 
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Nw_max t J 
... ----=111111111111 ~ 

PMcyHoK 14 - PacqeTHM cxeMa L -o6pa:rnoro orropttoro KpoHmTeiitta 
c L -o6pa3HO.H HarrpaBmnomeM: 

CeqeH_Me 1-1 KOHCOJIH KpOHlllTeHHa 

r.ne N1_1=Nw_mm· - MaKCHMaJlbHM orropHaH peaKII.MH OT BeTpOBOH Harpy3KH orrpe.nem1eTC5I no 

Ta6n. 4.2 B 3aBMCHMOCTH OT pacqeTHOH cxeMbI HanpaBmnomeH:, Krc; 

A,_,-rrnoma,nb cet.JeHHH 1-1, cM2; 

e / - paCCTOrurn:e OT OCH IIpHJIOJKeHIDI CHJThl Nw_max ,no OCH ceqeHHH 1-1; 

W"_i,_1 _1 - MOMeHT corrpoTHBJieHirn ceqemrn 1-1; 

Ry, y,, - CM. BbIIIIe; 

Cet.JettMe 2-2 KOHCOJIH KpOHIIITeiitta 

_ N2-2 + My_2-2 < Ry 
0"2-2 - -- --- - -

Ai-2 Wy_2-2 Yn 

r.ne N2__2=Nw_111,1r - CM. Bblme, Krc; 

A1-2- rrnoma.nh ceqeHHH 2-2, cM2
; 

e2 - paccTOHHMe OT OCH rrpMJIO)KeHMH CHJibI Nw_max .no OCH ceqemrn 2-2; 

W"_i,_2_2 - MOMeHT corrponrnnemrn ceqeHIDI 2-2; 

Ry, y11 - CM. Bbllile. 

Ceqett_Me 3-3 orropttoii qacTH KpottuneiiHa 

- M_. 3-3 <Ry 
0"3- 3 - -

1'1i'.r_3 - 3 Yn 
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e3 - paCCT05Imre OT OCH rrpHJIO)l(eHH5I CHJibI Nw JJ.O ceqemur 3-3; 

Nw_""''·· RJ~ Yn - CM. Bbrrne; 

W,·_3-.r MOMeHT corrpoT11Brremur ceqemrn 3-3, cM3; 

Cet.Jem1e 4-4 orropHoli t.JacTH KpOHrnTeliHa 

_ Mx_4-4 <Ry 
0"4-4 - -

\ili'.r_4-4 Yn 

e4 - paccTOsrmre OT OCH rrpHJIO)l(emrn CHJibI Nw JJ.O ceqemrn 4-4; 

N"'-"''""' Ry. Yn - CM. BhIIIIe; 

. ~ W" 4 3 
w,._4_4= rr x_./-4+ x_./-./- MOMeHT COIIpOTll:BJiemrn COCTaBHOfO ceqemrn -4, CM ; 

W":,.._./-4 - MOMeHT corrponrnrreHH5I ceqeHH51 4-4 KpOHlIITeiiHa, CM3; 

W"x_4_4 - MOMeHT corrpoTHBrremui: ceqemur 4-4 cjmKcHpyiome.H IIIail:601, cM3; 

5.4.2 PactfeT y3na Kperrrremrn HarrpaBJI5I10meli K KpoHinTeiitty 

KperrrreHHe HarrpaBJI5IIOW.eH K KpOHIIITeHHY BhlITOJIH51eTC5I Ha Jl.BYX 3aKnerrKax, IIOCTaBJieHHhIX B 

oBarroHI>Ie OTBepcnrn. Y3err pacctrnThmaeTc.s:r Ha cpe3 3aKnerroK H cM.srn1e coeJJ.'EIH.sreMhIX 3JieMeHTOB 

IIOJJ. 3aKJieIIKOH. 

1) Ha cpe3 

N 
w_max < Nrs 

n * n srs 

r JJ.e Nw_111(1 ,. - CM. BhIIIIe; 

n - t.JHcrro 3aKrrerroK B coeJJ.HHemm; 

ns- 1-fHCJIO pa60traX Cpe30B OJI.HOH 3aKJieIIKH; 

Nrs - pac"tJeTHoe ycHrrHe cpe3a JJ.IT5I OJI.HOH 3aKJieITKH no rn6rr. 2.2 HacTO.srrn:e-H MeTOJJ.HKH. 

2) H a CM.sITHe COeJJ.HH.sieMhIX 3JieMeHTOB (aHarrorwrno MeCTHOMY CM5ITHIO B IJ,HJIMHJJ.PHt.JeCKHX 

rnapm1pax rrp11 rrrroTHOM I<acamm). 

rJJ.e Nw_m"'" - CM. Bonne; 

n - t.JHcno 3aKJierroK B coemrnemn1; 

d - IIIHpirna OBaJihHOro OTBepCTH.sI; 

t - MHHHMaJihHa.sI 113 TOJIW.HH B coe.znrnemur; 

Ry - pac"tJeTHoe corrponrnrremre, rrpHHHMaeMoe no rn6rr. 2.1 

5.4.3 Pact.JeT y3rra KperrrreHH.sI KpoHinTeliHa K cTeHe 
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PHCYHOK 15 - PacqeTHa51 cxeMa .II.JUI npoBepKH 

aHKepHoro 3JieMeHTa Ha BbTphIB 

y CHJIH51 BbipbIBa B aHKepHOM 3JieMeHTe onpe)l,eJUIIOTC51 no ¢opMyrre 

Nw · (e1 + c) 
Ne = ::; Nil.On c 

me N 6 - Bbipbrna10mee yc1111He, .ueH:CTBYlQmee Ha aHKepHbrli: 3JieMeHT; 

Nw_mm· - CM.Bblllle; 

e,, c·- CM. pHC. 15; 

N0(111 - .uonycTHMOe ycmrne .umr aHKepttoro 3JieMeHTa Ha octtosatt11H 11cnb1Tatt11:H, 

rrpose.ueHHbIX Ha KOHKpeTHOM o6oeICTe. 

5.5 PacqeT II-o6pa3Horo Hecymero KpoHmTenHa 

B TI-o6pa.3HbIX KpOHmTeH:Hax npoBep51IOTC51 ceqemrn Ha KOHCOJIH H OKOJIO onopbl, ce1:1emrn Ha 

onopHOH qacrn: no Kpa10 qrnKcHpYlQmeH: rnaii6bI H no Kpa10 rnaH:6oI aHKepHoro 3JieMeHra. TIOJIQ)KeHHe 

aHKepttoro 3JieMeHTa rrpHHHTO MaKCHMaJihHO cMeu:r.eHHI>IM oT oc11 KpOHIIlTeiitta. PacrroJIQ)KeHHe 

pacqeTHbIX ceqeHHH H ,neikTBYJOIUHX Harpy30K TIOKa.3aHO Ha pHC. 16. 

5.5.1 CoYeTattHe ttarpy30K co6crneHHoIH sec+ BeTpOBM ttarpy3Ka 

Pac1:1.eT BoIIIOJIH51eM .umr O.UHOH BeTBH KpOHIIlTeHHa. Ha o.zmy sernb KpOHmTeH:Ha ,ne:HCTBYlQT 

Harpy3KH OT co6crneHHoro seca P/2 H seTµa N 11/2. 
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PHcyHoK 16 - PacqeTHa5I cxeMa IT-o6pa3Horo 

Hecymero KpomrrTe:Htta 

Ceqemrn 1-1 OLIHOH BeTBH KpOHIIITei.ftta 

_ N1- 1 + Aefx_1 - 1 + My_1-1 < Ry 
0"1-1 - - - --- --- - -

A 1-1 Wr_1 - 1 W;,_1- 1 Yn 

rne N 1_1= N1/2, Krc; 

Nw=qw*(L2+L/2) - orropHa5I peaKUH5I OT Be1'pOBOM Harpy3KH IIpHX0.[(511Ua5IC5I Ha HecyIUMH 

KpOHIIITeMH, Krc; 

qw=w*B*kH._,p - o603Haqemrn CM. 11. 4.2.6 HaCT05II.UeH MeTonHKH; 

L1; L2 - CM. pac'IeTHhie cxeMhI ttarrpasmnoIUHX p11c. 4, cM; 

M.>;_/ ~1= (P/2) *e1, Krc*cM; 

e, - pacCT05II-IMe OT OCH rrpHJIO)l(eHH5I CHJihI P/2 no ceqemrn 1- 1,cM; 

My_1-1= (Ni/2)*es, Krc* cM; 

es - paCCT05IHHe OT OCH rrpHJIO)l(eHIUI CHJihl Nw/2 no OCH y ceqeHH5I 1-1,cM; 

A1-1- ITJIOIUa.n:h ceqemrn 1-1 onHOH BeTBH KpOl-UilTeH:Ha, CM2
; 

w.,_i-1 - MOMeHT corrpOTHBJiemrn ceqeHH5I 1-1 O,UHOH BeTBH KpOHIIlTeillia, CM3
; 

w;._J-1 - MOMeHT corrponrnrreillrn ce"tJ:eHH5I 1-1 onHOR BeTBH KpOHIIITeHHa, CM3
; 

Ry, Yn - CM. BbIIIIe; 

CeYieHHe 2-2 onttoH: BeTBH KpoHmTettHa 

N 2-2 M, 2-2 My 2 - 2 Ry 
0"2- 2 = - - + -·--- + - -- ::; -

A2- 2 W,_2-2 W;,_2-2 Yn 

.-
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r.n;e N2-2= Ni/2, Krc; 

Nw - cM. BhIIIIe, Krc/ cM2
;, Krc; 

MxJ2= (P/2) *e2, Krc*cM; 

p - CM. BhIIIIe, Krc/ CM2
;, Krc; 

e2 - paccT05IHHe OT oc11 np1rnmKemu1 CMJihI P/2 .no ceqemrn 2-2,cM; 

Af;,_1_1=(N,/2)*e6, Krc*cM; 

e6 - paCCT05IHHe OT OCH rrpMJIO)KeHM5I CMJihI Ni/2 .n;o OCH y ceqeHH5I 2-2,cM; 

A 2.2 - rrJiorua.n;1 ceqettm1 2-2 o.nHoH: seTBH KpOHIIITditta, cM
2

; 

Wx_2;2 - MOMeHT corrpOTHBJieHmI ce11eHH5I 2-2 o.n;Hoif BeTBH KpOHIIITeiiHa, cM3; 

Wy_2-2- MOMeHT conpOTliBJiemrn ce11emrn 2-2 O,D;HOH BeTBH KpOHillTeifHa, CM
3
; 

R;~ y11 - CM. Bbillle; 

CeqeHlie 3-3 orropHoii 11acrn: KpOHrnTeifHa 

- My_3-3 Ry 
0"3_3 --- ~-

Vl-'.'i•_3-3 Yn 

r.n;e Af;,_3_3= (N,/2) *e3, Krc*cM; 

e3 - pacCT05IHHe OT OCH rrpHJI0)KeHM5I CHJibI N,/2 .no ce11eHH5I 3-3; 

Wy_3-.> MOMeHT corrpoTMBJieHmr ceqemrn 3-3, cM3; 

Nw, Ry, Yn - CM. BbUIIe. 

CeqeHHe 4-4 orropttoH: qacn1 KpoHmTelitta 

_ My_4-4 Ry 
0"4_4 --- ~ -

Wy_4-4 Yn 

r.ne Af;,_-1_4= (N,/2)*e4, Krc*cM; 

e-1 - paCCT05IHHe OT OCH rrpHJIO)Kemrn CHJibI N,/2 .no ceqeHH5I 4-4; 

Wy_4_4= W'y_4_4+ W11y_4_4- MOMeHT conponrnJieHH5I cocTaBHoro ceqeHH5I 4-4, cM3; 

W'y_4-4 - MOMeHT corrpoTHBJieHH5I ceqeHH5I KpOHllITeiiHa 4-4, cM3; 

W"y_4_4 - MOMeHT conpoTHBJieHH5I ceqemrn qrnKc11pyiorueH: maH:6bI 4-4, cM3; 

5.5.2 CoqernttHe ttarpy3oK co6crneHHbIH Bee+ ronone.ntta5I ttarpy3Ka + 60% BeTpOBOH: ttarpy3KH 

(Ha Y11acTKax c}?aca.na Bbmre 1 OOM). 

ITop5I.n;oK pacqern Ha .nar-rnoe co11ernm1e attanorH11eH rr. 5.5.1, HO upH 3TOM orropHa5I peaKI1.H5I OT 

BeTpoBoH·Harpy3KH paBHa 0,6* Nw. 3Ha11emie CHJibI P orrpe,neJI5IeTC5I no c}?opMyJie : 

P= P onq + P11tu1µ + P R>i.J, Krc. 

0603HaqeHH5I ,nJI5I c}?opMyJibl CM. IT. 5 .1.2. 

5.5.3 PacqeT y3Jia KperrJieHH5I HarrpaBJI5IIOIUeif K KpottrnTeiiHy 

PaccMaTp1rnaeM o,nHy BeTBb KpoHmTei:iHa. HarrpaBJI5IIDIUa5I KperrHTC5I K o;::i:Hoii BeTBH KpOHllITditta 

qeTblpbM5I 3aKJieIII<aMH (CM. pHC. 16). 3aKJieIIKH BOCilpHHHMalOT Harpy3KY OT co6cTBeHHOfO Beca 

KOHCTpyKt(HH H BeTpOBYID Harpy3Ky, rrepe.na10rrzy:i:oc51 Ha KpOH1IITei1H qepe3 Bepni:KaJihHYID 
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Ha11paBJUIIOIIlyIO. Y3err paCCt.fHTI>IBaeTC5I Ha cpe3 H CM5lTHe 3aKrrenmc, 110CTaBJieH1-TbTX B Kpyrrrbie 

OTBepCTH5I pHcprreHbIX maH:6 coe)lHH5leMJ,IX 3JieMeHTOB. 

1) Hacpe3 

.Jco,s•P)2 +(o,sNw) 2 < N 
n•ns - rs 

f)le p - )lJI5I COl:l.eTaHH5l Harpy30K co6cTBeHHbIB Bee + BeTPOBaSI Harpy3Ka CM. n . 5 .1 .1; 

P - .urur coqernmrn ttarpy3oK co6crneHHbIH Bee + ronone,llHaSI Harpy3Ka + 60% BeTpOBOH: 

ttarpy3KH .(Ha yqacTKax cpaca)la BbIIJJe 1 OOM), CM. n . 5 .1.2; 

n - q11cno 3aKJie110K B coe)lHHemrn; 

ns- lfilCJIO pa601rnx cpe30B O)lHOM 3aKJieITKH; 

Nrs - pacqeTHoe yc11rrtte cpe3a .llIDI O.llHOH 3aKrrenKH rro rn6n. 2.2 HaCTOSil!leif MeTO)llUm. 

2) Ha CMSITHe coe,llHHSTeMI>IX 3JieMeHTOB. Kpyrnoe OTBepcTHe. 

)(O,S•P)2 +(0,5Nw)2 < N 
n•d•Lt - rp 

r)le P - )lJUI cotJenunrn ttarpy3oK co6cTBeHHhlli Bee+ BeTpOBaSI ttarpy3Ka CM. n. 5.1.1; 

p - ,UJI5I COtJeTaHH.Si Harpy30K co6cTBeHHbIM Bee + ronorre,LUiaSI + 60% BeTPOBOM Harpy3KH (Ha 

yqacTKax cpaca,lla BI>Illle lOOM) CM. 11. 5.1.2; 

n - l:l.MCJTO 3aKJie110K B coe,llHHemm; 

d - )lHaMeTp oTBepcnrn 110.u 3aKrrenKy; 

L t- MHHHMaJibHa5I H3 TOJTII(HH B coe)lHHemrn: (cTeHKH caml3KH HJIH Ha11paBJT5IIOl!le:t:i); 

Rrp - pacl:l.eTHoe co11ponrnneHH:e CM5ITHIO 3JTeMeHTOB, coe)lHIDieMhIX 3aKrrenKaMH, 

npMHHMaeMoe ITO rn6rr. 2. 1 HaCTOSIIUeif MeTO)lliKH 

5.5.4 PacqeT y3na Kpenrremrn KpoHUITe'Htta K cTeHe 

KpomnTeiffi KperrHTC51 K cTeHe O.llHHM attKepHbIM :rneMeHTOM. 
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P11cyHoK 17 - Pac'lerHaH cxeMa .Zl:JUI rrp0Bep1rn 

aHKepHoro 3JieMeHTa Ha BblpbIB 

y CHmrn, ,n:eif CTB)'IOIIJ,He Ha aHKepHbIH 3JieMeHT 

Nw - o603Ha'leHHe CM . BbIUJe; 

Mp=P*e, - MOMeHT OT co6crneHHOro Beca KOHCTPYKU:HH B BepTI1KaJibHOH IIJIOCKOCTH; 

MNu·= Nw *e2 - MOMeHT OT seTpOBOH Harpy3KH B sepTHKaJihHOH rrrrocI<OCTH; 

M 'Nw= Nw *e3 - MOMeHT OT seTposott Harpy3KH B ropH30HTaJihHOii rrrrocKOCT11; 

y CHJII15I Bblpbrna B aJIKepHOM 3JieMeHTe orrpe,n:eJI5IIOTC5I 110 cpopMyrraM Ta6JHIU:bl 5 .2 II. 5 .1 .4 

HaCT05IIIJ,e_ii MeTo,n:11KH B 3as11c11MOCTH OT cooTHOlliemrn MOMeHTOB Mp H MN11 .. 

5.6 PacqeT II-06pa111oro orrop11oro Kpom1ITeiltta 

ITpH pac'JeTe KpOHlli'~eHHa CM. n . 5.2 .1 HaCT05IIIJ,e:H MeTO,n::HKH. 

5.6.1 Co11erntt:11e Harpy3oK co6crneHHbIH sec+ BeTponaH Harpy3Ka 

Pact.J:eT BbIDOJIH5IeM .D:JI5I o,n:Hoii sern:11 KpOHIIITeifHa. Ha o.n:Hy BeTBb Kpom1ne:HHa .n:e:HcrnyeT 

BeTpOBM Harpy3Ka Nw_ma/ 2. ITorro:>KeHHe aJIKepHoro 3JieMeHTa B OBaJihHOM OTBepcnrn rrpHIDITO 

MaKCHMaJibHO CMeI..QeHHbIM OT OCH KpOHIIlTeHHa. Pacnorro:>I<emre pact.J:eTHbIX cet.J:eHHH I1 )l.eHCTB)'IOm;HX 

Harpy30K IIOKa3aHo Ha pHC. 18. 
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PHC)'HOK 18 - PacqeTHrui cxeMa I1-o6pa.3Horo 

orropHoro KpOHIIITeHHa 

Ceqemie 1-1 onttoH: BeTBH KpoHrnTeliHa 

_ Nl-1 + My _1-1 < Ry 
CT1-1 - -

Al-1 Wy_1- 1 Yn 

Nw_llltl\" - MaKCHMaJibHa.SI OIIOpHa5I peaKI(M5I OT BeTpOBOH Harpy3KH orrpe.n.emreTC5I ITO Ta6JI . 4.2 

B 3aBHCHMOCTH OT pacqeTHOH cxeMhl HarrpaBJrn10mei:i, Krc; 

e1 - paCCT05IHRe OT OCH npHJIO)KeHH5I CHJihI P / 2 .n.o ceqemrn 1-1 ,cM; 

My_1-1= (Nw_mcn: 12)*e1, Krc*cM; 

e I - p aCCT05IHHe OT OCH np1rno:>KeH115I CHJibl Nw_ma\· 12 ,ll,O OCH Y ceqettmI 1-1 ,CM; 

A 1-1 - rrrroma.n.h ceqeHHSI 1- 1 O,ll,HOH BeTBH KpOHIIITeHHa, CM
2

; 

Wy_l-1 - MOMeHT conpOTHBJiemrn cel.JeHH.sJ 1-1 O,ll,HOH BeTBH KpOHIIITeHHa, CM
3

; 

R;~ Yn - CM. Bhnne; 

CeqeHHe 2 -2 onttoH: BeTBH KpOHIIITei1tta 

N2-2 My 2-2 Ry 
CT2-2 = --+ --- $ -

A2-2 Wy_2-2 Yn 

r.n.e N2.2= Nw_ma/ 2, Krc; 

Nw_mai.: - CM. BhIIlle, Krc/ CM
2
;, Krc; 

My_1-1=( N11'_mnx12)*e2, Krc*cM; 

e1 - p accT05IHl'Ie OT OCH rrpHJIO)KeHH5I CHJibI Nll'_mm.·12 .n.o OCH Y celfeHH5I 2 -2,cM; 

A 1.2 - nrroma.n.h ceqeHH.sJ 2-2 O,ll,HOH BeTBH KpOHIIITeliHa, CM
2

; 

ify_]-1- MOMeHT conponumemrn ceqeHHSI 2-2 O,ll,HOH BeTBH Kp0Hll1Tei1Ha, CM
3

; 
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R>~ Yn - CM. BI:.nrre; 

Cet:JeHHe 3-3 orropHOM t:JaCTH KpoHmTei1Ha 

My 3-3 Ry 
0"3-3 = - -- ::; -

W v_3-3 Yn 

r.ne My_3_3= (Nw_111tn:12)*e3, Krc* cM; 

e3 - paccT05IHHe OT OCH rrp1rnO>KeHH5I CHJlbI Nw_moxl2 .no ceqeHH5I 3-3; 

Wy_3-.> MOMeHT corrpOTHBJleHlrn ceqemrn 3-3, CM
3
; 

N 11,, Ry, y11 - CM. BbIIlle. 

CeqeHHe 4-4 orropHoli qacni: KpOHI11Tei1:Ha 

_ My_4-4 Ry 
0"4_4 - -- ::; -

li\.)•_4-4 Yn 

r.ne Af;,_.f~./= (Nw_m<TJ2) *e-1, Krc* cM; 

e-1 - paCCT05IHI1e OT OCH rrpIUIO>I<eHH5I CHJlbI Nw_/11{1~ 12 .no ce'!eHH5I 4-4; 

U f W' U.~11 4 4 J. rry_./-4= y_4-./+ rr y_4-./ - MOMeHT COIIpOTHBJleHH5l COCTaBHOfO Ce'IeHH5l - , CM , 

W'y_./-./ - MOMeHT conponmrremrn ceqemu1 KpOHI11Tei1:Ha 4-4, cM3; 

Tf'"'y'--4-4 - MOMeHT corrpOTHBJleHIUI ceqeHH5l <l_}HKCMpyio111eit lllaM6bI 4-4, CM3; 

Nw, Ry, Yn - CM. BI:.Illle; 

5.6.2 Pact:ieT y3rra KperrrreHH5I HarrpaBJ15l.IOilleil K KpoHmTelitty 

PaccMaTpHsaeM o,nHy BeTBb KpOI-IlllTeH:Ha. HarrpaBJ15l.IOIIJ.a5l KpemifTC5l K O.IJ;HOH BeTBH KpomrrTei1:Ha 

.IJ;BYM51 3aKJICIIKaMH (CM. pHC. 18), KOTOpbie BOCIIpHH)i[MaeT BeTpOBYJO Harpy3KY' rrepe.na10111y10c51 Ha 

KpOHl1lTei1:H qepe3 HarrpaBJ15l.IOlll)'IO. Y3err pacc'!HTbmaeTC51 Ha cpe3 3aKrrerrKH 11 CM51THe coe,n11H5IeM1rx 

3JleMeHTOB. 

1) Ha cpe3 

r.ne Nw_mo'" - CM. Bbillle; 

n - 1flicrro 3aKJ1erroK B coe.n11Hemrn; 

nr 1IHCJ10 pa601IHX cpe30B O.IJ;HOH 3aKrrerrKH; 

Nrs - pac'!eTHOe ycHJIHe cpe3a .IJ;J151 0)1,HOH 3aKITemrn no Ta6rr. 2.2 HaCT05II1J.eli MeTO,nlli<H. 

2) H.a CM5ITHe coe,nHH5leMhIX 3JieMeHTOB. Osan1Hoe oTBepcn1e. 

r.ne Nw_mm· - CM. Bblrne; 

n - l!HCJIO 3aKJ1CIIOK B coe,nHHemm; 

d - .IJ;HaMeTp oTBepcnrn .IJ;J15l 3aKrrenKH; 

I -TOJllllHHa 3JleMeHTa c OBaJibHbIM OTBepCTHeM; 

Ry- pacqerHoe conponmrreHHe no Ta611. 2.1 HaCT05IIIIeil MeTO.IJ;HKH. 

5.6.3 Pac'!eT y3rra Kperrnemrn KpOHlllTeHHa K cTeHe 
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Kpom1ITeiffi KpemITC5I K creHe O)J.HHM aHKepHbTM :meMeHTOM 

Nw_max i 
~--;,+-+ •• -. -~1~-~-~ 

Nw_max 
~ 

0 

P1:1cyHoK 19 - Pact.J<hHa5I cxeMa JI.JI5I npOBepKH 
aHKepHOro 3JieMeHTa Ha BbipbIB 

Y cumrn B1:>1p1:>rna n attKepHOM 3rreMeHTe onpe.[(eJI5IIOTC5I no l}JopMyrre 

r.[(e N8 - B1:>1p1:>rna10mee ycum1e, )l.elicrn)'IOm:ee Ha aHKepH1:>1H: 3JieMeHT; 

Nw_"""" - CM.BbilIIe; 

e1, c- CM. puc. 19; 

N iJon. - .uonycTHMoe yc1rnue .UJI5I aHKepHoro 3JieMeHTa Ha ocH0BaH1111 Hcn1:>1TaH11ti, 

npone.ueHHbIX Ha KOHKpeTHOM 061.eKTe. 

5.7 Pac-ieT ycuneHHoro 1epoHwTeiiHa 

y CHJieH Hbie KpOHlIITeHHbl HCDOJib3)'IOTC5I )l.Jl5I KperrrreHH5£ HanpaBJifil0llll1:X K Me)l(JI.Y3Ta)KHblM 

rrepeKpbITH5IM rrpH o.rornrrporreTHOH cxeMe pa60TbI HanpaBJI5IIOIIJ;HX. 0HH BOCDpHHHMaIOT BeTpOB)'IO 

Harpy3K)' OT B.epxHeli HarrpaBJI5IIOIIJ;eli H co6crneHHbIB nee c BeTpOBOH Harpy3KOH OT Hm1rneli 

HanpaBJI5IIOID:eli. Pacrrorro)l(ettue pacqeTHbIX ceqeHHH H .uelicTB)'IOID:HX Ha OJI.HY sern1:> KpoHrnTei1tta 

Harpy30K DOKa3aHO Ha pHC. 20. CeqeHHe Hanpasrrmom,eH. TIOKaJaHO )'CJIOBHO. 
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e2 

e1 

Nw/2 ...__ 

r-+------+---2-1;;~~~ 
! t --: t--~-
i Ill 
; I 

I '-+-' ~~~-+-~~~~.u....v. 
~----+---- 21 

Nw/2 
11 ---- "<t 

Nw/2 
Cl> 

... 
11 <D 3 

Cl> 

21 

P11cyttoK 20 - PacqeTHa5I cxeMa ycmrnHHoro KpOHIJJTeM'Ha 

PaccMaTpHBaeM o,n:Hy BeTBb KpoHmTei1:Ha. Ha o,n:Hy BeTBb KpOHllITei1Ha .n:e:HCTBYJOT Harpy3KH 

OT co6cTBettHoro Beca P/2 11 BeTpa N,J2. 

5. 7 .1 Coqernmie Harpy3oK co6cTBeHHblli Bee + BeTpOBM Harpy3Ka 

Ceqemre 1-1 onHoi1: BeTBH KpottrnTei1tta 

_ N1- 1 + Mr_1-1 + M y_1-1 < Ry 
CT1-1 - -- --- --- - -

A1-1 ~r_1-1 Wy_1-1 Yn 

r.n:e N,_,= Nw/2, Krc; 

Nw= Nw_s+ Nw_1; - CYMMapHa5I BeTpOBa5I Harpy3Ka c JJ.BYX coce,n:HHX rro BepTHKaJIH 

HarrpaBJUilOinHX; 

N w_o - orroptta5I pearnurn OT BeTpOBOH Harpy3KH Ha Kpai1:Hei1: mrnrnei1: orrope BepxHei1: 

HarrpaBmnorne:H (rro Ta6JI. 4.2 HaCT05II.neH MeTO)J.HKH); 

Nw H - onopHa5I peaKIJ,H5I OT BeTpOBOH Harpy3KH Ha KpaHHeli BepxHeH orrope IDDKHeH 

Hanpaamnornetr (no Ta6n. 4.2 HacToSIIIJ;eH: MeTOJJ.HKH); 

Ilp11 paBHbIX rrporrernx nepxHei1: 11 Hm1rneH: HanpaBJI5IIOinHX Nw=q1/
1'L 

q,1, - pacqerHM BeTpoBasr Harpy3Ka Ha HanpaBJUI10rn11e, Krc/M2
; 

L - nporrer HanpaBmnornmc; 
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M x_1-1= (P/2)*ei, Krc*cM; 

P11"1111_11 = P 0011_ 11+P11a11p_11 - Bee HH>KHeii ttarrpaBmrJOmeii H 3aKperrrreHHOH Ha tteH: o6mu.i;oBKR; 

P11a11p_11 = Pol'i11_11+P11""P_11 - Bee Bepxtteli HarrpaBmrJOmeii H 3aKperrrreHROH Ha tteH: o6JTH:UOBKH; 

e1 - paccTo.Hmi:e OT OCH rrpHJTO)KeI-111.H CHJlbI P/2 L[O ceqemur 1-1, CM; 

My_1-1= (N11'/2)*es, Krc*cM; 

e5 - paccrn.HFrne OT ocH rrpHJTO)I<eHH.H cnrrhr Ni/2 .uo ocH cetJeHH5l 1-1, cM; 

A1_1 - rrrroma.n:o cel.lemrn 1-1 O.UHOH BeTBH KpoHinTeH:Ha, cM2; 

W x_l-1 - MOMeHT corrpOTHBJTeHHJI cetJeHHJI 1-1 O.UHOH BeTBH KpOHIIITeiiHa, CM3; 

Wy_l-1 - MOMeHT corrpOTHBrremur CetJeHH.H 1-1 O.UHOH BeTBH KpOHIIITei1Ha, CM3; 

Ry, Yn - CM. BbIIIIe; 

Cel.leHne 2-2 o.n:Hoif BeTBH KpOHIIITeiiHa 

N2-2 i'vf, 2-2 + My_2-2 < Ry 
CT2-2 = - -+ - -- -- - -

A2- 2 ~._2-2 W),_2-2 Yn 

r.ue Ni-2= Nwl2, Krc; 

Nw - CM. BbIIIIe, Kr c/ cM2;, Krc; 

Mx_2-2= (P/2) *e2, Krc*cM; 

p - CM. BblIIIe, Krc/ CM2;, Krc; 

e2 - paCCT05lHHe OT OCH rrpHJTO)l<eHHJI CHJlbI P/2 .uo Cel.JeHHJI 2-2,cM; 

M y_1-1=(N,.,/2)*e6, I<rc*cM; 

e6 - paCCTOJIHHe OT OCH IIpHJIOiI<eHH.H CHJibI N,.,/2 L[O OCH Y CetJeHHJI 2-2,CM; 

A1-2 - nrromaL[b cetJeHHJI 2-2 O.UHOH BeTBH KpOHIIITei1Ha, CM2; 

w x_2-2 - MOMeHT conponrnrreHIDI ceqemrn 2-2 O.lJ.HOH BeTBH KpOHillTeHHa, CM3; 

W y_2-2 - MOMeHT corrponrnrreHHJI cetJeHH.H 2-2 O.lJ.HOH BeTBH I<pOHIIITeHHa, cM3; 

Ry, Yn - CM. BbIIIIe; 

CetJett11e 3-3 onopHoif l.JaCTM KpoHrnTeifHa 

My 3-3 Ry 
CT3- 3 = - ·--- ::; -

Wy_3 - 3 Yn 

r.ue M y_3_3= CNwl 2)*e3, Krc*cM; 

e3 - paCCTOJIHHe OT OCH rrpHJTQ)I<emur CMJlbl N,J2 L[O ceqemrn 3-3; 

Wy_3-~- MOMeHT corrponrnrremrn cetJett11JI 3-3, cM3; 

Nw, Ry, Yn - CM. BbIIIIe. 

Ceqem:1e 4-4 orropHoif qacTH KpOHIIITeiiHa 

My 4 -4 R y 
CT4_4 = --- ::; -

W),_4 - 4 Yn 

r.ue My_4_4= (N,.,/2)*e4, Krc*cM; 

e4 - paccTOJIHHe OT ocn np1rno)J(eHIDI cHrror N,/2 .uo ceqemrn 4-4; 

K W 3 W y_4_4= w y_4-4+ w y_4-4- MOMeHT conpOTHBJTemrn COCTaBHOro cel..JeH11514-4, CM ; 
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WKy_44 - MOMeHT conponrnneHIDI ceqemrn KpoHmTeillia 4-4, cM3
; 

ww y_ 44 - MoMeHT conponrnnemrn ce11eH11.sr c)rnKcHpyromeH: maH:6n1 4-4, cM3
; 

Nw, Ry, Yn - CM. Bhillle; 

5.7.2 Co11eTaHHe ttarpy30K co6cTBeHRhIB Bee + ronone.n:Ha.sr Harpy3Ka + 60% BeTpOBOH Harpy3KH 

(Ha )'1laCTKax cpaca.n:a BhIIIIe 1 OOM). 

llop.sr.n:oK pac11eTa Ha .n:aHHOe C01!eTaHHe aHarrorn11eH II. 5. 7 .1, HO npR 3TOM BeTpOBa.sr Harpy3Ka 

paBHa 0,60*Nw. 3HaLJ.emre CMJTE.I P onpe.n:en.sreTc.sr no cpopMyrre: 

0603Ha1leHR5l ,[{AA cpopMyJiol CM. II. 5.1.2. 

5.7.3 Pac11eT y3rra KpeIIrremrn HanpaBJifilOmRX K KpOHlliTeH:tty 

PaccMaTpHBaeM OJJ:HY BeTBb KpOHlliTeHHa. HanpaBJifilOUlH:e KperuITC5l K OJJ:HOH BeTBR KpOHIIITeHHa 

tieTbipbM.sr 3a~nerrKaMM (cM. pHc. 20). BepxHHe 3aKnerrKM N2l BocnpMHMMaIOT BeTpOBYIO Harpy3KY OT 

BepxHeH HanpaBJI5llOUleH, mDI<HH:e 3aKJieIIKM N22 - co6crneHHbIM Bee H BeTpOBYIO Harpy3KY OT 

HH)l(Heii HanpaBJifilOIUeii. 

3aKneIIKH N2 l 

l)Hacpe3 

Nwa/2 < N 
n•ns - rs 

r.n:e Nw B"-,[{AA co11eTaHH5l Harpy30K co6cTBeHHbIR Bee+ BeTpOBa5l Harpy3Ka CM. II. 5.7.1; 

Nw 8 -JJ:AA cotieTaHH.sr Harpy3oK co6cTBeHHbIH sec+ rorrone.n:Ha.sr Harpy3Ka + 60% BeTpoBoM. 

Harpy3KH CM. II. 5.7.2; 

n - lfHcno 3aKnenoK B coe.n:irnemrn (n=2); 

ns- lfHCJTO pa60lfHX cpe30B 0,[{HOH 3aKJieIIKH (ns= 1 ); 

Nrs - pac11eTHoe yc11mre cpe3a .n:n.sr OJJ:HOH 3aKJiemru no rn6n. 2.2 HaCT05lllleii MeTOJJ:HKM. 

2) Ha CM5lTHe coe.n:HH.sreMbIX 3JieMeHTOB. 0BaJibHOe ornepcTHe 

O,SNw e 

Osd
- ~0,7Ry 

n ' I 't 

n - ql{CJIO 3aiilleIIOK B coe,[{HHeHmr; 

d - IIIHp1rna OBaJibHOro ornepCTH5l; (MeCTHOe CM5lTHe B n11JIHH)J.pMqeCKHX rnapHHpax npH 

IIJIOTHOM KacaHHH) 

t -TOJIUlHHa 3JieMeHTa c OBaJibHbIM OTBepcn1eM; 

Ry - pac11eTHoe coIIponrnnemre, npHHHMaeMoe no rn6rr. 2.1 

3aKnerrKH N22 

1) Ha cpe3 

Jco.s•P)2 +(O.SNw H)
2 < N 

n•ns - rs 
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r)J.e p -)].JUI COt.JeTaHirn Harpy30K co6cTBeHHbIH Bee + BerpoBa51 Harpy3Ka CM. II. 5. 7 .1 ; 

P -)J.rrsr cot.Jernmrn i-rnrpy3oK co6cTBeHHbIH Bee + rorrorre)J.ttasr Harpy3Ka + 60% BeTpoBoH 

HarpY3KH CM. II. 5.7.2; 

r.ue Nw 8 -JJ.JISI coqe-ramrn Harpy3oK co6cTBeHHbIH Bee + BeTpOBa51 ttarpy3Ka CM. n. 5.7 .1; 

Nw 8 -JJ.JISI cot.Jeramur Harpy3oK co6cTBeHHbrH Bee+ rorrorre)J.Hasr Harpy3Ka + 60% BeTpoBoM: 

Harpy3KH CM. II. 5.7.2; 

n - l.JHCJIO 3aKrrenOK B coe,lJ.HHeHHH (n=2); 

nr 1.JHCJIO pa601IHX cpe30B O)J.HOH 3aKJieITKH (ns=l); 

N,.s - paclJeTHoe yrn:mie cpe3a )].JUI o.rr.HoH 3aKrrernrn: no rn6rr. 2.2 HacTosrrueli MeTO.ll.I1KH. 

2)Ha cM51rn:e coe.nHH51eMbIX 3rreMeHTOB. Kpyrrroe oTBepCTHe 

°)(O,S*P)2 +(0,5Nw)2 < N . 
n•d•:Et - 1 P 

r.ne Nw H - CM. BbIIIIe; 

n - tJHCJIO 3aKJieJIOK B coe.nHHeHHH; 

d - ,[(HaMeTP OTBepCTHSI TIO,[( 3aKJienKy; 

Lt- MiiHHMaJibHM H3 TOJIW:HH B coe.n11Hemrn: (cTeHKH carra3KH 11rr111-rnIIpaB1rn1-0m:ei1); 

Rrp - pacl:ieTHoe conpoTHBrre1-me CM51Tl11{) 31leMeHTOB, coe.n11ttsreMbIX 3aKrrenKaMH, 

rrpHHHMaeMoe no Ta6rr. 2.1 HaCT051IUeH MeTO,[(HKH 

5.7.4 Pact.JeT y3rra Kpenrremrn KpomrrTeHHa K nrrHTe rrepeKpbITI151 

KpOHlllTeHH KpenHTC51 K IIJIBTe nepeKpblTH51 .UBYMSI aHKepHbIMH 31leMeHTaMI1 Ha K8)!(,[(0H BeTBH. 

PaccMaTpHaaeM o.ntty BeTBb KpOHllITeHHa. 

N 
Q) 

(.) 

PHCYHOK 21 - Pact.JeTHM cxeMa ,[(1151 npoBepKH attKepHoro 3rreMeHTa Ha BbipbIB 

51 



Y cmurn Bhiphma B Han6onee Harpy)KeHHOM aHKepHoM 3JieMeHTe NQ 1 orrpe.n:emnoTC5! no 

_ P · e1 ·a Nw · (e2 + c) < 
Ne - 2 . (a2 + b2) + 2. c. n - N11.on 

r.n:e N11 - BbipomaIOmee ycmme, .n:eiicTBYIQII.lee Ha aHKepHhIH 3JieMeHT; 

P, Nll'- CM. n. 5.7.1; 

e,, e2, c- CM. pHC. 21; 

n - q11cno attKepHbIX 3JieMeHTOB Ha O.D:HOH BeTBH KpOHI.IITditta; 

N 0011 - .n:orrycTHMoe yci-ume .D:AA attKepHoro 3JieMeHTa Ha OCHOBaHirn HCnhITaHHH, 

npoBe,n:eH HbIX Ha KOHKpeTHOM o6'heKTe. 

6 IlpHMepbI paC"ICTa KpoumTeHHOB 

6.1 IlpHMep pac'leTa L-o6pa3noro uecymero KpoumTeitna 
c npoMemyTo'IHOH L-o6pa3noit nanpaBJUIIOill.eH. 

06JIHUOBKa H3 <l>H6poneMeHTHbIX OJIHT. 

6.1.1 Mcxo,n:Hbie ,n:aHHI:.1e: 

3.namre np.sr~wyronbHOe B nrraHe. 
Mecrn cTpOHTerrI:.cTBa III BerpoBoH: paH:oH. 

Trm MeCTHOCTH B. 

II paH:oH no rorrone,n:ttoH. Harpy3Ke. 

BoICPTa 3.z:i:amrn 75 M. 

(PacqeT 3JieMeHTOB Heo6XOJJ.HMO BhillOJIHSITb c yt:JeTOM 3KBHBaJieHTHOH BhICOTbl 3)J.amrn) 

Bo1corn 3Ta)l(a L =3,0 M. 

06nHUOBO'Il-Ibie IlJIHTbI pa3MepoM 1200x3000(h)x8 MM. Go1'n=15,5 Kr/M2. 

OcHOBHM HarrpaBJISIIOII.laSI-T-npocpHrrb RLS-GU-T-608222 GHRi ip=0,664 Kr/M 

ITpoMe)l<yrnqHa.sr ttarrpaBrrSIIOmM - L-npocpHrrh RLS-GU -L-604022 GHanp=0,49 Kr/M 

Illar. HanpaBAAIOillHX B=600 MM. 

I1rr11Ta pa6orneT no JJ.ByxrrponeTHOH cxeMe B ropH30HTaJibHOH IlJIOCKOCTH 

PacqeTHa}l cxeMa HarrpaBAAIOIUHX - qeT01pexnponerHa5! 6aJIKa. 

KpenrreHHe HarrpaBrrmom11x K cTeHe c maroM L 1= 600 MM (mar KpOHIIITei:iHOB no 

Bepn lKaJIH). 

,[(mrna KOHCOJIH HanpaBmnomew c Ka>K.D:OH CTOpOHhl L2=150 MM. 

Kpott.IIITeti.Hi:.1 RLS-BR-M-170125. 

BerposaJ£ Harpy3Ka Ha BbICOTe 75 M rrpHH}!Ta: 

yrnoBa.sr 30Ha w= - 283 Krc/M2; Bee 3,n:amre w=+(- ) 154 KrC/M2 no Ta6n. 2 npHJIO)l{eHH}l. 
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MaTep:i-taJI amoMMHHeBoTH crrnaB 6063 T6 t < lOMM Ry=l35Mila=l375Krc/cM2 

CxeMy Kpennemrn natteneii o6JIHUOBKH H pact.JeTHyro cxeMy HanpaBJUIIOmeM: CM. pRc. 6. 

6.1.2 Cot.JeTaHHe ttarpy30K co6crneHH1>Iii: Bee + BeTpoBasi: Harpy3Ka 

Harpy3KH Ha KpOHIIITeiiH 

P= G00il* 'Yonn* L* B+ GHillip* 'Yttanp * 1=15,5* 1,1*3,0*0,6+0,664*1,05*3,0=32,8 KfC. 

Nw= W(-)*B* 1,25*(L1/2+ L2)= 283*0,6 * l ,25*(0,6/2+0,3)=127,4 .KrC. 

B KpOHlllTeiiHax rrposep51IOTC51 ceqeHH51 I-Ia KOHCOJTH, OCJI.a6rreHHbie OTBepCTHeM OT 3a>IrnMa, H 

oKono orrop1>1, ceqemrn Ha onopHoM: qacTH no Kpam qrnKcRpyromeH: mai1:6o1. I1pHH51TO HaH6onee 

y.u.aneHHoe OT KOHconM nono)KeHMe aHKepHoro 3JieMeHTa. Pacrrono)l{eHMe pact.JeTH.bIX cet.JeHHH H 

.n:e:ikrnyrom11x Harpy30K ITOKR33HO Ha pHC. 22. 
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PHcyttoK 22 - PacqeTHa51 cxeMa Hecymero KpOHlllTeH:Ha RLS-BR-L-170125 
c f-o6pa3Hoi1: HanpaB.JUIIOmetl: 
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1 - 1 2-2 3 - 3 
35 

11 
~ 

-{ x x 

PHC)'HOK 23 - Ceqemrn Hecyrnero KpOHIIITeH:Ha 

3KCUeHTpHCHTeTbI: 

e1=5,lcM - paccTO.snrne OT ocH npHJJO)KeHH.sI CHJibI P .uo ceqemrn 1-1; 

ez=l4,.84 CM - paCCTO.sIHHe OT OCH rrpHJIQ)KeHH.sI CHJlbl p .uo cetJeHIUI 2-2; 

e3=0,84 CM - paCCTomrne OT OCH npI1JIO)l(eHlrn CHJibl Nw .uo cetfeHIDI 3-3; 

e4=1,60 CM - paccTO.sIHHe OT OCH rrpHJIO)l(eHH.sI CI1Jlbl Nw .uo HeHTpaJibHOH OCH CTeHKH KOHCOJrn; 

CeqeH11e 1-1 KOHCOJIH KpOHIIITeH:Ha 

_ Nl-1 + N~r_1-1 + My_1- 1 < Ry 
0"1-1 - - - --- - -- - -

A1-1 Vlfr_1-1 Wy_1-1 Yn 

r.ue N1-1=Nw=127,4 1<rc. 

Mx_1-1= P*e,=32,8*5,1 =167,3, Krc*cM; 

My_1-1=Nw *e4=127,4*1,60=203,8 Krc*cM; 

.e4 =4,0/2-0,25-0,3/2= 1,60,cM; 

A,_, =(12,5-2,0)*0,3=3,15 CM2
; 

Wx_1-1=7,78 CM3; 

Wy_1-1 =0,157cM3; 

Ry, =135 Mna (1375 Krc/cM2>; 

'Yn=l 

a 1_1=127,4/3, 15+ 167,3/7,78+203,8/0,157=1360,0<1375 1<rc/cM2= Ry 

Ceqettue y.LJ;OBJieTBOpHeT Tpe6oBaHHHM npo11uocTH 

CetfeH11e 2-2 KOHcom1 KpoHIIITetitta 

N2-2 N~,2 -2 My2- 2 Ry 
0"2- 2 = --+--+-- $ -

A2- 2 Vlfr 2-2 "'J•_Z-2 Yn 
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r.ue Ni.2=Nw=l27,4 Krc. 

Mx_2-2= P*e2=32,8* 14,84=486,8, KrC*cM; 

My_2-2= Nw *es=127,4*1,60=203,8 Krc*cM; 

e4=1,60 CM; 

A2-2=12,5*0,35=4,38 CM 

Wx_2-2=9,1 l , CM3; 

W~_2-2 =0,255, CM3; 

cr2.2=127,4/4,38+486,8/9,11+203,8/0,255=881 ,7<1375 Krc/cM2= Ry 

Cet.JeHue YLJ.OBJieTBOpHeT Tpe6oBaHHSIM npoquocTH 

Ceqem1e 3-3 onopHoli qacn1 KpOHUITdhrn 

My 3 - 3 Ry 
a3-3 = - -- ::; -

i1)•_3 - 3 Yn 

r.ue My_3.3=Nw*e3=127,4*0,84=107,0 Krc*cM; 

e3= 0,84 CM; 

Wy_3_3=0,275 CM3; 

cr3.3=107/0,275=389,0<1375 Krc/cM2= Ry 

BLIBOLJ.: KpoHmTenH YLJ.OBJieTsopneT Tpe6osaHHSIM npoquocTu 

6.1.3 Pact.IeT y3rra KperrrreHHH HanpaBnmorn:eli RLS-GU-L-604022 K Hecyrn:eMy KpoHmTeiiHy RLS­

BR-L-170125 

Kperrrrem1e HanpaBJIHIOW.eH: K KpOHUITeHH)' BhrrrorrH.sieTcH Ha t.IeTbipex 3aKrrerrKax 4,8x 12 Al/ A2 

(A2/A2), IlOCTaBJieHHhlX B Kpyrlibie OTBepcnUJ. 0 5MM (CM. pHC. 22). Y3eJI pacctru:TbTBaeTCH Ha cpe3 

3aKrrerroK 11 cMHTHe coe,ruurneMhIX 3JieMeHTOB. 

1) Ha cpe3 

Coqernmre co6cTBeHHbTH Bee + seTpOBaji Harpy3Ka. 

P=32,8 Krc; 

Nw=127,4 KfC. 

n=4 - lfHcrro 3aKnerroK B coe.u1rnemn1; 

ns= 1- lfHCJIO pa601U1X cpe30B O.UHOH 3aKJienKH; 

Nrs =1480 H=l 50 Krc - pacqeTHoe yc11rr11e cpe3a .UJIH o.uHoli 3aKnerrKH no rn6rr. 2.2 

HaCTOHW.eH MeTO)J;I1KH. 

J32,sz+121,42 32 9 150 N -'------- = J K2C < K2C = rs 
4*1 

2) Ha CMHTHe coe,uHH5leMhIX 3JieMeHTOB 
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A) Coqernttae co6crneHHI>IH Bee + BeTpoBaJI Harpy3Ka 

P=32,8 Krc; 

Nw=127,4 Krc. 

n=4 - q.11.cno 3aKnerroK B coe.u:rrnettmr; 

d=0,5 1 - .mtaMeTp OTBepcnUI )J.JIJI 3aKJieITKH, CM; 

L:t= tt1~11r=0,22 - Tomn1rna c-reHKH RarrpaBmnomeii c y'leTOM pmpnettH.si:, cM; 

Rrr=2 l 0 MITa=2 l 40 Krc/cM2 
- pacLJ:eTttoe corrpoTHBJiett.11.e CM5ITHIO 3JieMeHTOB, 

coe.nmUieMI>IX 3aKJTerrKaMH IIO rn6rr. 2.1 HaCTO.si:meii MeTO,UHKH. 

.j32,a2 +127,42 2 = 293,0K2C < 2140K2c/cM = Rrp 
4•0,51•0,22 

Bi.rnoJJ.: y3eJ1 KpenJieHttH nanpaBJIHIO~eii K KponmTeiitty YJJ.OBJieTBOpHeT Tpe6onanttHM 

npO'iHOCTH 

6.1.5 Pact;1eT y3na Kperrnetta5I KpOHIIITeiiHa K CTeHe 

KpoHillTeiiH KperrHTC5I K CTeHe O.UHHM aHKepHI>IM 3JieMeHTOM. 

Nw 
------

Nw 

p 
e1 

N 
Q) 

(") 
Q) 

/ 

P11cyttoK 24 - PacqeTHa5I cxeMa mm npoBepK.11 
aHKepHoro 3JieMeHTa Ha BblpbIB 

A) CoqeTaHHe co6crneHHI>IH Bee + BeTposa.si: Harpy3Ka. 

Harpy3KH Ha KpOHUITeHH 

P=32,8 Krc; 

Nw=l27,4 KrC. 

y CHJTH5I, BOCIIpHHHMaeMbie aHKepHbIM 3JieMeHTOM 

Nw=l27,4 KrC 

Mp=P*e1=32,8*16,14=529,4 Krc*cM - MOMeHT B BepTHKaJlbHOH IIJIOCKOCTH; 

MN,,,= Nw *(b- ez) = 127,4*(10,0- 5,0) = 637,0 Krc*cM -MOMeHT B BepnIKaJihHOH IIJIOCKOCTH; 
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M'Nw= Nw*(e3+c) = 127,4*(1,57+ 1,45) = 385,0 Krc*cM - MOMeHT B ropH30HTaJThHOH 

11JIOCKOCTH; 

r.u.e e1=16,14 cM; 

e2=5,0 CM; 

e3=1,57 CM; 

Mp =529,4< M Nw= 637,0 Krc 

,[(1rn pacqern aHKepHoro 3neMeHTa Ha Bbiphm cornacHo rn6n. 5.2 ttacT05.lllleii MeTOJJ.m<H 

FICl10Jib3YeM cpopMyny 

-637,0 + 529,4 385,0 
Ne = lO,O + l,45 = 255,0KrC::; NP.on 

r.u.e a=2,25 cM; 

b= 12,5-2,5=1 O,OcM; 

c=l,45 CM; 

N0" '' - pactieTHoe ycHJIHe )J.JI.Sl aHKepHoro 3JieMeHTa Ha OCHOBaHH.H 11cnbITaHHH, 

11poBe)J.eH HblX Ha KOHKpeTHOM ofo,eKTe. 

6.2 IlpuMep pac-.eTa L-o6pa3Horo onopnoro KponwTeiina 
c npoMemyTo-.uoil L-o6pa3noii nanpaBJlHromeil. 

06JlHI .. OBKa H3 <}>u6pou:eMeHTHbIX DJlHT. 
011opHbie KpomnTefun,1 Boc11pHHHMa10T TOJibKO BeTpoByro Harpy3Ky. 

6.2.1 Mcxo)J.Hbie .u.attHbie: 

3.u.attHe npHMoyronbttoe B 11naHe 

MecTO CTpOHTeJibCTBa III BeTpOBOH paiioH. 

Ttt11 MeCTHOCTH B. 

II paaoH 110 ronone)J.Hoii Harpy3Ke. 

Bb1corn 3JJ.amrn 75 M. 

(Pacqer 3JieMeHTOB Heo6X<?JJ.HMO Bbll10JIH5.!Tb c yqeTOM 3KBHBfilleHTHOH BbICOTbI 3)J.aHH5.!) 

Bb1corn 3Ta)l{a L=3,3 M. 

06nm..i:oBOtfHhie nnHTbI pa3MepoM 1200x3300(h)x8 MM. G00q=15,5 Kr/M2 

OcHOBHM HarrpaBJI.SllOllla5l -T-11pOcPHJib RLS-GU-T-608222 GHa11p=0,664 Krl M 

ITpoMe)l{yTotIHM Ha11paBJI5.llOllla5.l - L-11pocpttrrh RLS-GU-L-604022 Gw111p=0,49 Krl M 

Illar Ha11paBJifilOII(HX B=600 MM. 

I1JIHTa pa6orneT 110 )J.ByxnponeTHOH cxeMe B ropH30HTfillbHOH 11JIOCKOCTH 

PactieTHM cxeMa HanpaRJI5llOII(RX - l:JeTb1pex11poneTHasr 6arrKa. 
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KpeITrremre HaITpaBJI5IIDI.nHX K cTeHe c urnroM L 1= 600 MM (mar KpoHrnTelittoB rro 

BepTm<amr) . 

.[i,JIHHa KOHCOJIH HarrpaBJI5Il{)I.neil: c Kan<.uoH: CTOpOHhl L2=300 MM. 

KpoHrnTeil:Hhr RLS-BR-L-17075 

BeTpoBa51 Harpy3Ka Ha BhrcoTe 7 5 M rrpHH51Ta: 

yrnoBM 30Ha w=-283 KrC/M2; Bee 3.Uairne w=+(-)154 Krc/M2 ITO rn6rr. 2 ITpMJIO)I(emrn. 

MaTepttarr aJil{)MHHtteB:&lli crrrraB 6063 T6 t < lOMM Ry=135MI1a=l375Krc/cM2 

CxeMy KpemreHH51 ITaHerreH: o6mrn;oBKH 11 pac"CJeTHyID cxeMy HanpaBnmor.neil: cM. pttc. 6. 

6.2.2 HarpY3rrn Ha KpOHIIITeiiH: 

P=O 

N w_m(Lx=l, 143 *%/L1=l , l 43*(1,25*w*B)*L1=1 ,143* 1,25*283 *0,6*0,6=146,0KrC 

r.ue 1,143 - K03cpcjmu;HeHT Hepa3pe3HOCTI1 ITO Ta6JI. 4.2 .UJI5I "CJeThrpexITporreTHOM pacqeTHOM cxeMhI 

HaITpaBrr51ror.neil:; 

q = 1 25*w(-)*B· 
ll' ' ' 

1,25 - K03cpcJ.rn:u1'.IeHT Hepa3pe3HOCTH ITO Ta6JI. 4.2 )J)I5I .UByxrrponern:oli pacqeTHOM cxeMhl 

IIJIMThl 06JIMUOBKH; 

w(-), B - CM. pnc. 6. 

B KpOHillTetittax rrpoBep5Il{)TC51 ceqeHHe Ha KOHCOJIH, ocna6rreHHOe OTBepCTHeM OT 3a)Kl1Ma 11 

01<0110 orrophr, ceIIeHM.51 Ha onopttoii qacni no Kparo cpm<cHpyID:r.neii rnai16br 11 ITO KpaID rnaii6hr 

aHKepHoro 3JieMeHTa. IlpHH51TO Hatt6onee y.uarreHHOe OT KOHCOJIH IIOJIO)KeHHe aHI<epHoro 3JieMeHTa. 

PacITOJIO)Kemi:e pacqeTHhIX ceqeHHH H .n:eiicTByIDI.nHX Harpy30K rroKa3aHo Ha pttc. 25. 

Nw_Max 

N 
f'-.. 
11 

""'" Q) 

Nw_Max 
~---1t 

11 ""'" 
<D 
~ 

II 
~ 

Q) 

~' 1iiiii1i1iiiiii1i1iiiiii1i1iiiiii ,,,J J 
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PHC)'HOK 25- PacqeTtta51 cxeMa L-o6pa:rnoro onopHoro KpoHrnTeiitta 
c L-o6pa3HOH Hanpasmrmmeii 

1 - 1 2-2 3 - 3 
Ce4eH111e 

Ir 
3,5 Ir cp111Kc111py10U1eiil 

wai716bl 

y y y 

~x l() ~[ x x l() ~c _x ..... ..... ..... 

lli 

P11cyHoK 26 - Ce'!eHFur onopHoro KpOHIIITeiitta H qrnKc.Hpyiomeii rnaH:6bI 

Ceqem1e 1-1 KOHCOJl.H KpOHIIITei1Ha 

Ni-1 My 1-1 R y 
CT1-1 = - - + - -- $ -

Al-1 Wy_1-1 Yn 

r.ue N1-1 =Nw_111c1,x=146,0 Krc; 

A1-1=1,65, CM2
; 

My_1-1= Nw_md1/e1=146* 1,64=239,4, Krc*cM; 

e1 =1,64 - CM. p.Hc.25 

Wy_l-1 =0,083 CM3 

Ry, y11 - CM. BbIIIIe; 

cr1_1=146,0/1,65+239,4/0,083=2968Kr/cM2>1375 Kr/cM2= Ry 

Ceqem1e KpOHIIITeiitta He y.uosrreTBop.sieT Tpe6osattH51M npO'iHOCT.H np.11: rnare HarrpaBJI51IOUJ,HX 600 

MM. 

IIpHHHMaeM rnar Hanpasm:rroUJ,.HX 300MM. 

Nw_nMx= 1,143*qw*L1= 1, 143*(1 , 143*w(-)*B)*L1=l,143*1,143*283*0,3*0,6=66,6Krc 

r.ue 1,143 - Ko3¢<}_n1u11ettT ttepa3pe3ttocrn no rn611. 4.2 .urr.sI "tJeTbipexrrporreTHoii pacqeTHoli cxeMbI 

ttanpaBAAIOI.IJ:eH:; 

qw= l ,143*w(-)*B; 

1, 143 - I<03cPcPHU.HeHT Hepa.3pe3HOCTH ITO rn6rr. 4.2 .UJI51 'ieTbipexnporreTHOH pacqeTHOH 

cxeMbIIIJIHTbI06JlHU.OBKH; 

Iyfy_1-1 = N11,_111dX *e1=66,6* 1,64= 109, 1, Krc*cM; 

cr1_1=66,6/1,65+ 109,1/0,083=1350 KrlcM2<1375 KrlcM2= Ry 

Ce'!eHHe 2-2 KOHCOJIH KpOHIIITeH:tta 

N2- 2 My 2 - 2 Ry 
CTz-2 = - - + - -- $ -

A2 - 2 Wy_2 - 2 Yn 
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f .n:e N1.2=Nw_max=66,6 Krc; 
? A1.2 =2,63 CM-; 

My_2.2= Nw_noax *e1=66,6* 1,64=109, 1, Krc*cM; 

e1 =1,64 - cM. p11c. 25; 

Wy_2-2 =0,153 CM3; 

Ry, 'Yn - CM. Bbrwe. 

cr2.2=66,6/2,63+109, l /0,153 =738 KrlcM2<1375 Krc/cM2= Ry 

CeYemre 3-3 orropttoii yacn1 KpOHlllTeiftta 

My 3 - 3 Ry 
0'3_3 = - -- ~ -

"'),_3-3 Yn 

r.n:e My_3.3= Nu,_m .. ;.; * e3=66,6*0,07=5,8, Krc*cM; 

e3=0,07 - CM. p.11c. 25; 

AJ.3 =2,56 CM2; 

Wy_3.3=0, 171, CM3; 

cr3.3=5,8/0,171=34,0 KrlcM2<13750 Kr/cM2= Ry 

CeYeH.11e 4-4 orropHoH: qacTH KpOHlllTeJ:i.Ha 

My 4 - 4 Ry 
0'4-4 = - -- ~ -

Wy _4 - 4 Yn 

r.n:e My_4-4= Nw_nldx *e4=66,6*0,72=48,0, Krc*cM; 

e4 =0,72 CM - CM. p11c. 25; 

Wy_4.4= WKy_4-4+ wwy_44=0,171 +0,045=0,216 CM3; 

W\ ,_4-4 =Wy_3.3=0,l 71, CM3; 

Ww y_ 4-4 =0,045 CM - CM. p.11C. 26; 

CJ44=48,0/0,216=222,0 KrlcM2<1375 Krc/cM2= Ry 

Bhrno.u: onopnh1ii KpOHIIITeun RLS-BR-L-17075 y.uosJieTBOpHeT Tpe6osannHM npoqnocTu. 

6.2.3 PacYeT y311a Kperr11err1u1 Hanpaamuorn:eii K onopHoMy KpOHlllTeH:tty 

Kpen11ett11e HarrpaBJI.filOrn:ei:l: K KpottrnTeiitty Bhrnontt.sreTc.sr Ha JJ:Byx 3aKnenKax Al/ A2 

0 4,8 MM, IIOCTaBJ1eHHhIX B OBa.Jihlffiie BepTHKaJlbHhie ornepCTH.sI. Y3eJ1 paCC'IlfihIBaeTC.sI Ha cpe3 

38KJ1eIIOK .H CM.sITHe coe.[(HH51eMhLX 3J1eMeHTOB. 

1) Ha cpe3 

r.n:e Nw_m<L~ =66,6 Krc; 

n=2 - 'IHCJIO 3aKJJeIIOK B coe.[(HHemrn; 

ils= 1- 'IHCJ10 pa60'IHX cpe30B 0.[(HOH 33I<JienKH; 
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Nrs = 1480 H=l50 Krc - pactieTHoe ycmme cpe3a .n:1ur o,n:Hoii 3a1rnemrn ITO Ta6n. 2.2 

HaCTOxtIJ.eii MeTO.ZJ:HKH. 

66
'
6 = 33 3K2C < 150 = N 2*1 I TS 

2) Ha CM5ITHe coe.n:1rn5!eMhIX 3JieMeHTOB (aHanorntIHO MeCTHOMY CM5!THIO B u1rnHH.ZJ:pHtieCKHX 

rnapH11pax ITpH ITJIOTHOM Kacamni:) 

N 
w_max < O 7R 

n · 0,5d · t - ' Y 

n - tIHcno 3aKneIToK B coe.n:1rnemrn; 

d - rn:Hp1rna OBaJihHOfO ornepCTlliI 0,51 MM; 

t - MHHHMaJibHM Jif3 TOJIIUHH B coemrnemm; 

Ry - pactieTHoe coITpOTHBnemre, ITpHHHMaeMoe ITO rn6n. 2.1 

r.n.e Nw_rna,x =66,6 Krc; 

n=2 - t{lfCJIO 3aKJieITOK B coe,n:HHettmI; 

66,6 2 2 
2. 0,5. 0,51. 0,22 = 594Krc/CM :::; 0,7Ry:::; 965 Krc/cM 

BhlBOJJ.: y3en Kpennemrn Hanpaansno1u;eil K onopHOMY KpOHmTeilHY YJJ.OBJleTBopneT 

Tpe6oBaHHBM npoqnoCTH. 

6.2.4 ~acqeT y3na KpeITneHmr KpottrnTei1tta K cTette 

Nw 

Nw 

/ 

P11cyttOK 27 - PactieTHa5! cxeMa .n:mr ITpoBepKH 
aHKepHOro 3JieMeHTa Ha BblpbIB 

y CI1JII15! BblpbIBa B aHKepHOM :meMeHTe OITpe.n:emIIOTC5! ITO cpopMyne 

Nw max · (e1 + c) 
Ne = - :5 NAOn 

c 

r.n.e Ns - Bb1p&rna10ruee ycHJIHe, .n:eH:crnyIOmee Ha aHKepHI:.IH 3rreMettT; 

Nw_max=66,6 Krc; 

e1= 1,57 CM; 

c= l,45 CM; 
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Bbrno.u: Hecyrn;uu KpoHI1neH:tt y.uoBJieTnopneT Tpe6oBaHHSIM npo11HOCTH. 

6.5 IlpHMep pac'IeTa II-o6pa3ttoro onopttoro KpoHI1ITeilHa. 

06JIHQOBKa H3 KepaMorpaHHTHhlX IIJIHT. 

6.5. l Hcxo.nm,1e .naHHbie 

Hcxo.nHbie .uattHbie CM. rr. 6.4.1 HaCT05IIUell: MeTO,ri:HKH 

BbmOJIH5IeM pac"LJeT orropHoro KpomnTell:Ha pacrrOJIQ)KeHHoro B cepe.1urne cpaca.na 3JWHH5I. 

6.5.2 Harpy1KH Ha KpomnTeiiH: 

P=O 

N,,,_111ax= l,143*w</B*L1= 1,143* 154*0,6*0,6=63,4 KrC. 

Nw/2 
- -l'Cl--l-

Nw/2 11 21 
~-

Q) 

4 
Nw/2 ~ 

Q) 3 ~-

""" N 21 
Q) Q) 

PHC)'HOK 32 -PacqeTHa51 cxeMa IT-o6pa3Horo 
orropttoro KpomnTei1Ha 

Ce'leH1'!Sl O,QHO~ BeTBl-1 onopHoro KPOHWTe~Ha 

1 - 1 2-2 3-3 

3 4 

Q, C' 
y 

x 0 x 
"' 

PHC)'HOK 33- CeqeHH51 o.uttoli BeTBH IT-o6pa3Horo orropHoro Kpoio1uneH:tta 

CeLJ:eHHe 1-1 o.uHoii BeTBH KpOHIIITeH'Ha 

r.ue N1.1= N,,,_max /2=63,4/2=3 I ,7 Krc; 

M y_1-1= CNw_max /2)*e2= 31,7*0,23 =7,29 Krc*cM; 
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e2 =Q,23 CM; 

A1•1 =5,0*0,3=1,5cM2
; 

Wy_l-1 =5,0*0,32/6=0,075 CM3; 

Ry, "(11 - CM. BbIIIIe; 

0"1-1 = 31
'
7 + 7

'
29 = 118,0 < 1 37 5 K2C/CM

2 = Ry 
1,5 0,075 

Cet.Jem1e 2-2 o,n:Ho:H BeTBH KpOHIIITei1Ha 

_ N2-2 + My_2-2 < Ry 
O"z-2 - A -

2-2 Vt)._2-2 Yn 

r.n:e N2_2= Nll'_ma>. /2=3 1, 7 Krc; 

My_2-2=( Nw_max /2)*e2=3 1,7*0,28=8,88Krc*cM; 

ez =0,28 cM; 

A1-2=5,0*0,4=2,0 cM2; 

Wy_~-2 =5,0*0,42/6=0,133 CM3; 

Ry, "(11 - CM. BhIUie; 

a2 _ 2 = 31
'
7 + 8

'
88 = 83,0 < 1375Kzc/cM2 = Ry 

2,0 0,133 

Cel.JeHire 3-3 onopHoH: qacrn KpOHIIITeiitta 

My 3-3 Ry 
0"3_3 = - -- :::; -

V\)•_3-3 Yn 

r.n:e My_3.3= (Nll'_mrtx /2)*e3=3 1, 7* 1,60=50, 7 Krc*cM; 

e3 =1,60 CM; 

Wy_3_3=0,084 CM3; 

(J = 50,7 = 604 0 < 1375•?C = R 
3- 3 0,084 ' c.~ 12 y 

CeqettHe 4-4 onoptto:H qaCTH KpOHlIITe:Htta 

- My_4 -4 Ry 
0"4_4 - -- :::; -

V\)•_4- 4 Yn 

r.ue My_4_4= CNw_m"'x /2)*e4=31 ,7*2,1 =66,6 Krc*cM; 

e4 =2,10 CM; 

~y_4-4= W"y_4-4+ w wy_44=0,084+0,045=0,129 CM3; 

I\ K 0 084 ) W y_ 4-4 = W y_3-3 = , CM ; 

Wwy_4-4 =0.045cM3. 

-
66

'
6 

- 516 0 13 5 - I 2 - R O" 4-4 - -- - , < 7 N.2C CM - y 
0,129 

6.5.3 PacqeT y3na Kpennettmr Hanprurnmome:H K KpOHUITeliHy 

PaccMaTp1-rnaeM o.zury BeTBh KpOHlIITditta. HanpaBJIIDOm:rur Kpem1TC5f K o.uttoH: BeTBH KpoHirrTeH:tta 

.UBYM5I 3aKJieTIKOH Al/A2 0 4,8 MM (CM. pHC. 32), KOTOpbre BOCTipHHHMaeT TOJThKO BeTpOBYIO 

ttarpy3Ky. Y3en pacctfHThmaeTC5f Ha cpe3 3aKJieTIKH H CM5ITHe coe,n:HH5IeMLIX :rneMeHTOB. 
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1) Ha cpe3 

Nw_n~ax /2=3 1, 7 KTC; 

n=2 - 'IBCJio 3aKrrerroK B coe,rurnemm:; 

n5= 1- q:11crro pa6ocrwx cpe30B omrnli 3aKJierrKH; 

Nrs =1480 H=l 50 Krc - pac'-!eTHOe yctt:mi:e cpe3a .l.l:llil o,z:i:Holi 3aKJierrKH no Ta6rr. 2.2 

HaCT05II.UeH MeTOID:IKli. 

31
'
7 

= 16 0 < l50K2C = N 2*1 , rs 

2) Ha CM5ITHe coe.n:HH5IeM1>IX :meMeHTOB. 0Barr1>Hoe OTBepcTtt:e. 

0,5Nw_ma ~ < 0 7 R 
n*O,Sd*t - ' y 

Nw_ni.1x /2=3 1, 7 Krc; 

n=2 - 'HiCITO 3aKJieITOK B coe.n:wHeHH:li; 

d=0,51 CM - nrnp1rna OBaJibHOro OTBepCTI15I ,l.(JI5I 3aKJiemrn; 

t =ttta11p=O,l6 CM - TOJIIllliHa IIOJlKli HarrpaBJI5IIOI.Uei1; 

Ry = 13 5 Mila= 13 7 5 Krc/cM
2 
- pacqeTHoe corrponrnnetttt:e CM5ITRIO 3JieMeHTOB, coe.n:11H5IeM1>IX 

3aKJieIIKaMH no Ta6JI. 2. 1 HaCT05II.UeH MeTO,l.(liKH. 

31
'
7 = 388,0 < 0,7 * 1375 = 963K2C/CAt.2 

2*0,S•0,51*0,16 

6.5.4 PacqeT y3rra Kperrnemrn KpottrnTeiiHa K cTeHe 

KpoHllITeliH KperrwTC5I K cTeHe o,z:i:HHM aHKepHo™ 3JieMeHTOM. 

Nw_max 
~ 

(.) 

Ptt:cyHoK 34 - Pac11erHa5I cxeMa JJ:llil rrpoBepKH aHKepHoro ::rneMeHTa Ha B1>1p1>rn 
y CHJill5I BblpbIBa B aHKepHOM 3JieMeHTe orrpe.n:eJI5IIOTC5I ITO cpopMyJie 
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r.ne Nll'_m~" =63,4 Krc; 

e1=0,55 CM; 

c=2,23 CM; 

63,4. (0,55 + 2,23) 
Ne = Z,23 = 79,0 :5 N11.on 

6.6 IlpHMep pacqeTa ycttJICHHOro KpOHillTCHHa. 

06mu.~OBKa H3 KepaMorpaHHTHbIX DJIHT. 

6.6.1 I1exo,n:Hbie ,naHHhie 

3.nami:e rrpHMoyronhHOe B rrnaHe 

MecTO cTpmuenbcTBa III BeTpoBott palioH. 

Tim MeCTHOeTH B. 

II paH:oH rro ronone.nttoli Harpy3Ke. 

BhICOTa 3,nattttsr 75 M. 

(Pac11eT 3JieMeHTOB Heo6xo,n:HMO BbIIIOJIHSI:Tb c yqeTOM 3KBHBaneHTHOH BbICOTbl 3.[(aHmI) 

BL1corn 3Tff>I<a L=3,3 M. 

Q6m:1u:oBKa m KepaMorpaHHTHhIX IIJIHT pa3MepoM 600x600xl 0 MM. G0 "11=25 Kr/M2 

HanpaBJISI:Iorn:asr: - I1poqrnn1 ttecym:ttli I1-o6pa3Hhrn HIS-GU-75 Gtrn11p= l ,68 KTIM. 

Illar 1-rnrrpaBJUUOW:HX B=600 MM, B yrnoBoli 30He B=300 MM. 

I1m:1Ta o6rrttU:OBKH pa6orneT rro o,n:HorrponettoH: cxeMe B ropH30HTaJibHOH nnoeI<OCTH B 

cepe,n:Htte cpaca.na 3,naHH5I H no ,nByxnponeTttoH: cxeMe B yrnoBoil 30He. 

PacqeTHa5I cxeMa ttarrpaBJUUOI.QHX - TpexrrponeTHasr: 6anKa L 1= L=3,3 M. 

KpottmTeiftt HIS-BR-XL-160150. 

BeTpoBasr: ttarpy3I<a Ha BhICOTe 7 5 M rrpHH5ITa: 

yrnoBasr: 30Ha w= -283 Krc/M2
; Bee 3,naHHe w=+(- ) 154 Kre/M2 rro rn6n. 2 rrpHJIO)Kemrn. 

MaTep11an amoMHHtteBbIH e1rnaB 6063 T6 t <lOMM Ry=135MI1a=1375Krc/cM2 

BhrnonHsr:eM pacqeT ycHneHHoro KpOHllITdl:tta pacnonmI<ettttoro B yrrroBoli 30He 3,naHH5I. 

KepaMorpam:ITHasr: IIJTHTa pa6orneT KaK ,nByxnponeTHasr: 6arrKa. Ko3cpcpHU:HeHT Hepa3pe3HOCTH ,n:JISI: 

npoMe)J<YT011HOH OIIOpbI 1,25. 

6.6.2 CoqernHHe Harpy3oK co6crneHHhIH Bee+ BeTpOBasr ttarpy3Ka 

Harpy3KH Ha KpOHI.IITeHH 

P= Gof.n* Yor.n* L* B+ G11a11r* YiM11p * L=25,0*1 ,1 *3,3*0,3+1,68* 1,05*3,3=33,0 Krc. 

N 11,= l , 1*1,25*wc-l*B*L=l,1 *1,25*283*0,3*3,3=385,2 KrC. 
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PHCJ'HOK 35 - PacqeTHa5I cxeMa ycm1ettHoro KpOHlIITet!Ha 
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PHC)'HOK 36 - reoMeTpffC!eCKHe pa3Mepbl ycmieHHoro KpOHlIITettHa 
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Ce<ieH1.H1 OAHOr;1 se1s111 yc11111eH Horo KpoHwre r;1 Ha 

1 - 1 

r ~---l-

0 

"' 

y 

..__x 

2 - 2 3 - 3 

r 
y y 

x 

P11cyHOK 3 7 - CeLieHIDI O.IJ:HOH BeTBH crrapeHHoro KpOHIIITeH:Ha 
1) - pa3Mep c yLieToM pmpnemur 

PaccMaTp1rnaeM O.I:i:HY BeTBb KpomnTeH:tta. 

Hari)y3KM Ha o.zmy BeTBb KpoHinTei1:Ha 

P/2=33,0/2=16,5Krc; 

Nw/2=385 ,2/2=192,6 Krc; 

CeLiemi:e 1-1 O.IJ:HOH BeTBH KpoHmTeiitta 

_ Nl- 1 + Mx_1- 1 + My_1-1 < Ry 
0"1- 1 - - - --- --- - -

A l - 1 Vlf,_1- 1 !1)1_1- 1 Yn 

r)J:e N1 -1"'." Nw/2=192,6 Krc; 

Mx_1-1= (P/2)*e1=16,5*2,5=41 ,25 Krc*cM; 

e1=2,5 CM; 

My_1 -1 = CNwl2)*es=192,6*0,27=52,0 Krc*cM; 

e5 =(O, 16/2)+(0,3 8/2)=0,27cM; 

A1-1 =15,0*0,38=5,7cM2; 

Wx_\-1 =14,25cM3
; 

Wy_l-1 =0,361 CM3
; 

Ry, 'Y n - CM. Bblllle; 

192,6 + 41,25 + 52,0 181 0 1375 I 2 R 
(J = -- -- - - = < K2C CM = 
1-l 5,70 14,25 0,361 , y 

Ceqemre 2-2 O.IJ:HOH BeTBH KpoHnrTeH.tta 

_ N 2- 2 + !vf,_2- 2 + My_2 - 2 < Ry 
0"2- 2 - -- --- --- - -

A2-2 Vl!r_2 - 2 Wy_2- 2 Yn 

r.I:i:e N2-2= N11J2=192,6 Krc; 

Mx_2-2= (P/2) *e2=16,5* 15,9=268,7Krc*cM; 

e2 =16,0-1 ,0-5,0/2-1, l= l l ,4 CM; 
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My_1-1=CNwl2)*e6=192,6*0,28 =54,0 Krc*cM; 

e6 =(0, 16/2) + (0,4/2)=0,28 CM; 
2 

A1.2 =15,0*0,4=6,0cM ; 

Wx_2-2=0,4*15,02/6=15,0 CM3; 

Wy_2-2 =15,0*0,42/6=0,4 CM3
; 

Ry, y11 - CM. BhIIIIe; 

- 192,6 + 268,7 + 54,0 - 185 0 1375 I 2 - R 0"2-2 - -- -- - - , < K2C CM - y 
6,0 15,0 0,4 

CetJemi:e 3-3 orropttoH: tJacnr KpOHIIlTeiitta 

Mv3-3 Ry 
0"3_3 = -·--- :::;; -

Vl'J•_3 - 3 Yn 

r.ue My_3.3= CNwl2)*e3=l 92,6*2,08=401 ,0 Krc*cM; 

e3 = 1,80+0,2+ 1,6/2=2,08cM; 

Wy_3.3=0,4 CM3
; 

Ry, Yn - CM. BbIIIIe. 

401,0 I 2 I 2 
0"3-3 = -- = l002,0K2C CM < l375K2C C.!Vl = Ry 

0,4 

CetJe1-me 4-4 orroptto:ti trnCTH KpOHI11Te:ti1-rn 

_ My_4-4 Ry 
0"4-4 - -- :::;; -

Vl'J•_ 4- 4 Yn 

r.ue My_ 4-4= (Nj 2)*e4=l 92,6* 1,85=356,0 Krc*cM; 

e4 =1,80+1,5-1 ,0=1 ,85 CM; 

Wy_4-4= W"y_4-4+ 2*Wwy_4-4 =0,4 +2*0,045=0,409 CM3; 

2 - 'IBCJIO cfrnKCHp)'IOm:IDC IIlaH6 B cetJemrn:; 

W"y~4-4 = Wy_3_3=0,4 CM3
; 

Wwy_4-4 =0,045 CM3
; 

Ry, y11 - CM. BhIIIIe; 

a 4 _ 4 = 356
'
0 = 870,0 < l375K2c/cM2 = Ry 

0,409 

Bbiso.u: ycHJieHHblH KpouuITeilu y.uosJieTsopsreT Tpe6osauHsrM npo-'IHOCTH. 

6.6.4 Pacqer y3rra Kperrnemu1 HanpaBrrmome:ti K KpoHmTeiitty 

PaccMaTpMBaeM o.utty BeTBh KpOHIIlTeM'Ha. HanpaBJU1JOII01e Kpem1Tcsi: K OJI.HOH BeTBH KpOHI11Tei1Ha 

qeTh1p1>Msi: 3aKrrenKaMH Al/A2 0 4,8 MM (cM. pHc. 35). Y3err paccqHThmaeTcsi: Ha cpe3 3aKrrerroK H 

CMSITHe coe.u1rnsi:eMhIX 3JleMeHTOB. 

1) Ha cpe3 

Jco,5*P)2 +(o.sNw)2 < N . 
n•ns - t s 

CotJeTaHHe co6crneHHhIH nee + BeTpoBasi: Harpy3Ka 

P=33 ,0 Krc; 
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Nw=385,2 Krc; 

n=4 - lJHCJIO 38KJienoK B coe,lJ,HHemrn:; 

ns=l - lfHCJIO pa60tfHX cpe30B 0,l],HOH 38J<Jiemrn; 

Nrs = 1480 H=ISO Krc- pactfeTHoe yc1rn11e cpe3a .nmr o.n.HoH: 3aKnemrn no rn6rr. 2.2 

HaCTomueH: MeTO,lJ,HKH . 

.Jco,5•33,0)2 +(0,5•385,2)2 = 48,3 :::; Nrs = 150KZC 
4•1 

2) Ha CMSITHe coe.n11HSieM1>IX 3JieMeHTOB. Kpyrnoe oTBepcnie 

Jco,5•P)2 +(0,5Nw)2 < N . 
n•d•l;t - 1 P 

P=33,0 Krc; 

Nw=385,2 Krc; 

n=4 - qHCJIO 38KJienoK B coe,lJ,HHemrn:; 

d=0,51 cM - .zmaMeTp oTBepcnrn .UmI 3aKnenKH; 

2) =tHanp=O, 16 CM - TOJTUJ.HHa CTeHKH HanpaBnmomdi; 

thpu>1111=0,4 CM - TOJIID:HHa CTeHKH KpOHIJJTeHHa. 

Ilo cM5ITmo Kpyrnoro oTBepcnur B cTeHKe HanpaBJUIIomeH 

Jco.5•33.0)2 +(0,5•385,2)2 = 592 < 2140 Kcc/c.~l = R . 
4•0,51•0,16 ' p 

BhIBO.£(: y3eJI KperrJieHHSI HanpasJimomeif K KponmTeif ny y.l(OBJieTsopHeT Tpe6osaHHSIM 

IIpO'-IHOCTH. 

6.6.5 PacqeT y3rra Kpennemrn KpoHlnTeiitta K CTeHe 

PacCM8TpirnaeM O.UHY BeTBb KpOHIJJTetl:Ha, KOTOpM KpenHTC51 K CTeHe ,l1,B)'M51 8HKepHbIMH 

3neMeHTaM11. BBH.UY OTCYTCTB.1151 .naHHnIX no 11cn1>1TaHmo aHKepHnIX 3JieMeHTOB, .nmr np.11Mepa, 

np.11MeM aHKep-IIJIIHJibKY MIO HSA «HILTI» c HOMHHanbHOH rny6.11Hoi1 aHKepoBKH 60 MM. Harpy3Ka 

Ha B1>1p1rn no .naHHbIM «PYJ<OBO.UCTBa no ycmHOBKe 8Hl<epmIX Kpennett11H:. HILTI 2000» paBHa 12,8 

KH=1280,_0 Krc. 
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PHC)'HOK 38 - Pacqerna.si cxeMa .n.1rn rrpoBepKH 
aHKepHoro 3JieMeHTa Ha B:o1p:orn 

Coqernmi:e co6cTBeHHI>rn Bee + BeTpoBa5I Harpy3Ka 

Yc11n115I, .n.eH:cTByrom;11e Ha HaH6onee ttarpy)KeHH)'ID aHKep-rnrrHJII>KY }(Q l (Bepxmill) 

Nw/2=192,6 I<rc; 

P/2=33,0/2=16,5Krc 

Mp=(P/2)*e1=16,5 *12,5=206,3 Krc*cM; 

M'Nw= N,/2*(e2+c) =192,6*(3,3+ 1,5) =924,5 I<rc*cM; 

r.n.e e1=12,5 CM; 

Tm< KaI< yc11n115I BI>Ipr,rna B ttan6onee Harpy)KeHHOH attKep-rnnHJI:OI<e }(Ql onpe.n.emnoTC5I no 

cpopMyne 

r.n.e n=2 - qncno attKep-rnrr11neI<; 

a=10,Q+2,5=12,5 CM; 

c=l ,5 CM 

BhlBOA: y3eJI KpenJieHIDI yc1rne1rnoro KpoHmTeifHa K cTeHe YAOBJieTsopneT Tpe6osaHHHM 

npot.tHOCTH 
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7 PacqeT KJrnMMepoB 

7.1 Pacqh pn,1J;0Boro KJIHMMepa 

npu KpenJJCHHH KepaMorpaHHTHOH IlJlHThl K JJ;BYM uanpaBJIHIOIIVIM 

CxeMa pa~nonO)KeHH5l KJI5IMMepoB noKa.3aHa Ha pHc. 39. 

0 
0 
<.O 
II 
£: 

b=600 

8=600 

P11cyttoK 39 - CxeMa pacnorr0>KeHH5l KIT51MMepoB 

7 .1.1 PacqeT nanoK KJI51MMepa Ha npo1:1HOCTh 

06m11ii BH)J, p51)'.(0BOro KJI51MMepa TIOKa.3aH Ha pHC 40. 

8 14 14 
36 

8 

R 10 30 Q 

4 Mecma 

t1UHUR lUOO 90 

8 omb ¢ 5 

~~w -~ 

Yiu 
~ 

PHcyttOK 40 - 06m11H: BH):( p51LlOBoro KJI5IMMepa 

7 .1. 1.1 Co1:1ernHHe Harpy3oK co6cTBeHHI:.Ili Bee + BeTpoBa51 Harpy3Ka 

Pac1:1eTHM cxeMa narrKR KJIRMMepa npHBe;:i:eHa Ha pHc. 41. ,[{aHHa5l cxeMa nonyqetta Ha ocHoBe 

MHOf01:1HCJieHHhIX HaTypHhIX HCTThITaHl1H KJI5IMMepoB. B KJUIMMepax npoBep5IeTC5l Ha rrp01:1HOCTh 

ceqeHH51 rranKH 1-1 H 2-2 H y3err Kpenrremu1 KJISIMMepoB K HarrpaBlllIOIII.eH:. B pe3y1IhTaTe rrpMJIO)Kemrn 
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ttarpy301< narrKa KIDIMMepa .n:ecpopMMpyerc5I 11 c11na Nwln1 .n:eiicrnyer c 3KCUeHTpHCHTeToM 

e1=2,5 MM, CHJia P/n2 - c 3KCUeHTpI1CHTeTOM e1, 3aBHC5II.UHM OT KOHCTPYJ<Ul1lf naTIKH. 

e2 1-1 2-2 ' 

e2 
Nw 

3 n . M !!nnnunmi 

P11cyttoK 41 - Pact.J:eTHa5I cxeMa namrn KIDIMMepa 

Harpy3Klf Ha o.n:ey naIII<y 

Co6crneHHbitl: Bee 

Gor.n - Bee o.n:ttoro KBa.n:paTHoro MeTpa TIJIBTbI o6JIBII.OBKH ; 

)' olin = 1, 1 - K03cpcpHUHeHT HaJJ:e)KHOCTll JJ:JI5I Be Ca 06JIH1(0BKH; 

·n2=2 - KOJIH"tleCTBO JiaIIOK, Ra KOTOpbie nepe.uaeTC5I Bee IlJIHTbI; 

BerpoBa5I ttarpy3Ka 

N w= Nw_nnl n 1 

r.n:e Nw_nn=w *b*h- BeTpoBa5I ttarpy3Ka, rrpnXOJJ:5IIIJ.a5IC5I Ha O.UHY 06m11(0BO"LJHYIO rrmny, Krc; 

w - pacqeTHa5I BeTpoBa5I Harpy3Ka Ha 06.rnn:i:oBKY no cpopMyne (3 .1 ),Krc/M
2
; 

b - urnpirna IlJIMTbl o6JIHUOBKI1 (mar HarrpaBIDIIOIUMX), M; 

h - BbICOTa IIJII1Tbl o6JTI11(0BKI1, M; 

n1 - KOJTH:"lleCTBO narrOK, npRXOJJ:5IIIJ.liXC5I Ha O.UHY o6mI1(0BOt.J:HY10 IlJIHTy; 

CeY.emi:e 1-1 

_ N1-1 + Mx_1-1 < Ry 
CJ1- 1 - -

A 1- 1 W,_1-1 Yn 

r.ue N1 -1=N ll' - BeTpOBa5I Harpy3Ka, rrpHXO.U5IIIJ.a5IC5I Ha OJJ:HY nanI<y, Krc; 

M x_1-1=Nw*e1 - MOMeHT B cet.J:emrn: 1-1, Krc*cM; 

ei= 0,25 - pacCT05IHHe OT OCH ropH30HTaJihHOH t.J:aCTH JiaTII<ll KJI5IMMepa .n:o OCH rrpRJIOJKemrn 
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A1-1=b1 *t - rrnoII(a.[(b ceqeHH5I 1-1 narrKH KmIMMepa, cM2; 

W x _1_1=b1 *t2/6 - MOMeHT corrpoTHBJJemur cel:JeHH51 1-1 narrKH KmIMMepa, cM3
; 

Ry - pacl:JerHoe corrpoTHBneHHe MaTepHana KJUIMMepa ITO Ta6n. 2.1 HaCT05III(di MeTOJJ.liIGL 

'Yn - K03cpc).rnuHeHT Ha.ne>I<HOCTH no OTBeTCTBeHHOCTR 'Yn= 1,0 .rcmr pacl:JeTa 3JleMeHTOB 

orpa>I<.rceHIDI (n.9 [4]). 

Ceqe1rne 2-2 

- Nz-z + M.r_i-z < Ry 
0"2-2 - A -

2 - 2 \111,_2- 2 Yn 

N w - CM. BbII.IIe; 

M x_2-2=N w*e1+P*e2 - MOMeHT B cet.Iemnr 2-2, Krc*cM; 

e, - CM. BbIIIIe; 

p - co6cTBeHHblH Bee 06m1UOB01:JHOH IIJlliTbl, ITpHXOJJ.5III(a5IC5I Ha O.D:HY nanKy' Krc; 

e1 - paccTOSIHHe OT OCH rrp11rrm1<eHID1 CHJJbl Pnnl n2 .rco ceqe1urn 2-2, CM ; 

A2-2= A1-1; 

W x_2-2 = W x_1-1 ; 

Ry, "(11 - CM. BbIIUe. 

7 .1.1.2 CoqernH 11e 1-rnrpy3oK co6cTBeHHhlli Bee + ronone.nttasr Harpy3Ka + 60% BeTponoii rrnrpy3KI1 

(tta yl.faCTKax cpaca.ua BbII.IIe 1 OOM). 

I1op5I.UOK pacqern rrarroK KJISIMMepa Ha .uaHHoe coqerntt11e ttarpy30K attanornqeH n. 7 .1.1 .1 , HO ITPH 

3TOM BeTpoBa51 ttarpy3Ka paBHa 0,6* N 11., 3Halfett11e P OITpe.n.emreTcsr ITO c)?opMyrre: 

P=cPnn +Pnell )/n2 

r.ue P neJ1=2*b* h* i ' ; 

2 -:- Yl.fHTbIBaeT o6ne.ueHeHHe c .UByx CTOpOH IIJUIThI; 

b; h - CM. BbIIIIe; 

i' - pac':leTHOe 3Haqett11e IIOBepXHOCTHOH ronone,[(HOH Harpy3KH CM. n. 5 .1.2 HaCT05III(eH 

MeTO)J.HKH. 

7 .1 .2 PacqeT nepn11<anhttoro ceqeHH.s1 KJUIMMepa Ha ITpO'IHOCTh 

ITpH .ueHCTBJUi BeTpOBOH Harpy3KH Ha nanKH KmIMMepa Kpa5I nnacTHHbl KIDIMMepa OTrn6aIOTC51 B 

ropH30HT~Hoii nnocKOCTH. Ha p11c. 42 ITOKa3aHa pacqeTHM cxeMa rrnacTHHhI KJUIMMepa. 

Pac11eTHhIM 5IBJUieTcsr ocna6rreHHOe OTBepCTH5IMH .rcmr 3aKnenoK nepnIKMbHoe ce11e1-me KJISIMMepa. 

Pacqer BbIDOJlH5IeTc51 TOJibKO .rcmr coqeTaHH51 co6cTBeHHhlli Bee + BeTpoBrur ttarpy3Ka. 
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PHcyttoK 42 - Pac1:1eTHa5I cxeMa rrrracnrnl>I KJT5IMMepa 

BeTpoBa5I Harpy3Ka, .n:eH:crnyFOrn:a5I Ha ce1:1eHHe A-A 

Nw= Nw_nn/2 

r.n:e Nw_nn - CM. Bbnrre; 

2 - OTrH6 rrrracnrnbl rrpoHCXOLJ:HT OT BeTpOBOH Harpy3KH, co6HpaeMOH c IIOJIOBHHbI IIJIHTnI; 

Cet.J.eHHe A -A 

M 1,_A- A Ry 
(TA -A = - · - ::5 -

W y_A-A Yn 

r.n:e M y_A-A= Nw *e1 

Nw - . CM. BhIIlle; 

e1 - pacCT05IHHe OT OCH 3aKrrenKH .no OCH rraIIKH KJI5IMMepa; 

W y_A-A - MoMeHT corrpoTHBJTeHH5I ce1:1eHH5I A -A; 

Ry; 'Yn - CM. BI:.IIIIe. 

7 .1.3 Pact.J.eT y3rra KperrrreHH5I KJI5IMMepa K HanpaBJI5IFOilleH 

ITrroma.n:b 06.JllU{OBKH, c KOTOpoH: co611paeTC5I Harpy3Ka Ha O.!J,HH KJT5IMMep, paBHa IIJTOIIW.!l:H 0.!l:HOH 

nrrHTbI Ann· Krr5IMMep KperrHTC5I K HanpaBrrIDOmeH: 1:1eT1>1p1>M5I 3aKJierrKaMH A2/ A2 .!J,l-taMeT}JOM 5,0 MM. 

y 3err paCC1:1HTbIBaeTC5I Ha cpe3 3aKJieITOK H CM5ITHe coe.n:HH5IeMbIX 3JleMeHTOB OT .ne:i1:CTBH5I 

co6cTBeHHOro Beca 06rr110:0BKH H Ha pacrn>KeHHe 3aKJieIIOK OT BeTpOBOH Harpy3KH. 

1) Ha cpe3 

p 
-- < N n * n - rs s 

r.ne P=PrlJI - .n:rr5I co1:1eTaHH5I Harpy30K co6crneHHbIH Bee+ BeTpoBa5I Harpy3Ka, Krc; 
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P= Pnn +Pne.u- JJ)UI eot.Iernmrn Harpy3oK eo6eTBeHHolli Bee+ rorrorre.n:mur Harpy3Ka + 

60% BeTpOBOH Harpy3KH, Kre (Ha yt.IaeTKax cpaea.n:a BbII.IIe 100M); 

n - t.IHerro 3aKrrenoK B eoe.n:1rnemrn:; 

n5- qH:eJIO pa6oq11x epe30B O,ll;HOH 3aKrreITKH; 

Nrs - paeqeTHoe ycHmie epe3a wrn OJ(HOH 3aKrremrn no rn6n. 2.2 HaeTo5fru;eH: MeTOJ(HKH. 

2) Ha eM5fTHe eoeJ(HH5feM1IX 3rreMeHTOB 

_ P_ <R . 
n•d*Et - rp 

r.n:e P=P nn - ,n:mr eo"tfeTaHH5f Harpy30K eo6eTBeHHolli Bee + BeTpOBM Harpy3Ka, Kre; 

P= Pnn +Pnen - LJ:JI5f eoqernmrn Harpy3oK eo6eTBeHHolli Bee + rorrorre,n:Ha5I Harpy3Ka + 60% 

BeTpOBOH Harpy3KH, Kre (Ha yqaeTKax cpaea,n:a BbIIIIe 1 OOM); 

n - t.rneno 3armerroK B eoe,n:HHemui:; 

d - ):(HaMeTp ornepcnur ,n:mr 3aKrrenKH; 

2) - fiaHMeHblIIM eYMMapHM TOJllI(HHa 3JieMeHTOB, eMHHaeMbIX B O,ll;HOM HanpaBrremm; 

Rrp- pact.J:eTHoe conpoTHBJieHHe eM5fTHIO 3JieMeHTOB, eoeJ(HH5IeM1rx 3ar<rrenKaMM no Ta6n. 

2.1 HaCT05fru;eH: MeTOJ(MKH. 

3) Ha pacnrn<eHMe 

Nwln :'.SNrt 

r.n:e N 1 - paenrrrrnaroru;ee yeHJIHe, ,n:eiicTByrorn,ee Ha o,n:Hy 3aKJiem<y; 

Nw=·Nw_nn= w *b*h - J(JI5I coqeTaHM5I Harpy3oK co6cTBeHHI:.lli Bee+ BeTpoBa5I Harpy3Ka, Krc; 

Nw= 0,25*Nw_nn - ,n:rr5I coqeTaHM5f Harpy3oK eo6crneHHI:.IH Bee + ronorre.n:Ha51 Harpy3Ka + 

25% BeTpoBoii Harpy3KH, r<rc (Ha yt.IacTr<ax cpaca):(a BoIIIIe 1 OOM); 

n - t.J:Hcrro 3ar<nenor< B coe;:i:1rnemrn:; 

Nr1 -:- pacqeTHoe ycHJIHe paern)J(emrn J(JI.5f o;:i:ttoH: 3aKJ1eTIKH no rn6rr. 2.2 HacTo5fru;eH: 

MeTOJ(HI<H. 

7.2 PacqeT pH,11;osoro KJIHMMepa, 
pacnoJio1KeHHOro ua npoMemyToquoii uanpaBJIHIOIIJ,eii 

CxeMa pacnorrmI<eHH5f KmIMMepoB noKa3aHa Ha pHc. 43. ITmna o6nHI(OBKH pa6orneT Kar< 

;:i:ByxnponeTHa5I 6arrKa, cne,n:OBaTeJibHO, npH onpe,n:eJieHl1H BeTpOBOH Harpy3KH Ha rranKH KJI5IMMepa 

Ha,n:o Yl.JHTI:.IBaTb K03cpcJ.HiU.HeHT Hepa3pe3HOCTM. 
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P11e)'HOK 43 - CxeMa paenorro)Kemur KJUIMMepoB 

7.2.l PaeqeT nanoK KJUIMMepa Ha npo~OCTb 

PaeqeT BbillOJTH5.!eTC5.! aHanorntIHO n . 7 .1.1 Haern.snneli MeTO,Z:UiKH, HO rrp11 3TOM Harpy3KH, 

rrpHXo,n;smU'Iee.sr Ha o.n;tty nanKy paBHbI: 

A) .zi:n.sr coqeratt11.sr Harpy3oK co6crneHHbIH Bee+ BeTpoBa.sr Harpy3Ka 

Co6erneHHblH Bee 

r.zi:e p nn - CM. Bbillle; 

. n2=4 - KOJrnqeeTBO nan OK, Ha KOTOpbie rrepe.n;aeTe.sr Bee TIJiliTnI; 

BerpoBasr Harpy3Ka 

Nw = Nw_1/n1 , 

r.n;e l':Jw_1=kHep*B*w*h - BeTpOBa.sr Harpy3Ka, npmrn.zi:mna.sre.sr Ha npoMe)KyTo'rnyio 

HanpaBJlSIIOII(YlO OT o,n;HOH IIJIHTbI, Kre; 

kH.:p= 1,25 - K03QJQJm.J.HeHT Heprope3HOeTH .zi:n.sr JJ:ByxnponeTHOH 6aJIKM; 

B - war HarrpaBJisrIOII(HX, M; 

w - paeqfuHa.sr BeTpOBa.sr Harpy3Ka, Kre/M2; 

h - BbleOTa IlJIHTbl 06JTHI.(OBKH, M; 

n.1=4- l!HCJTO JiaITOK KJT5.!MMepa, KOTOpbIMM o.n;tta IlJIHTa KpenMTe.sr K npoMe>I<YJ.'Ol!HOH 

HanpaBJlSIIOlll.eH . 

.6) ,n;n5.! coqerattilll Har py3oK eo6crneHHbIH Bee + ronone.n;Ha.sr Harpy3Ka + 60 % BeTpoBoli Harpy3KM 

(Ha yqacTKax cpaea.zi:a BbIIIIe 1 OOM). 
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Co6cTBeHHblli nee 

P =(Pnn+PneJ/n2, 

n2=4 - Korrwiecrno narroK, Ha KOTOpb1e rrepe.u.aerc.sr nee IIJIHTbI; 

Berpona5r Harpy3Ka 

0,25*Nw =0,25* Nw_1ln1 , 

r.u.e N111 1 - CM. Bbillle; 

n1=4 - crncrro narroK KJifilvrMepa, KOTOpbIMH 0,lJ.Ha llJTHTa KpenHTC.sJ K npoMe)l(yTOqJIOH 

ttanpaBnmomei1. 

7.2.2 PacqeT BepTHKM.bHoro ceqemrn KJT.sJMMepa Ha npotJHOCTh 

Pact.i.eT BbirrOJTIDierc.sr aHaJTOrHlJHO II. 7 .1.2 HaCTo.srmeH: MeTO.U.HKH, HO rrpH 3TOM BeTpoBa5I Harpy3I<a 

N"' paBHa 

Nw =Nw_1=k Hep*B*w*h 

r.u.e kncp; B; w; h - CM. BbIIJie. 

7.2.3 Pacqer y3na KpenrreHH5I KJISIMMepa K HanpaBJT5Ilometi 

KMMMep KpenHTc.sr I< npoMe)l(yTOlJHOH ttarrpaBmaomett qeTbipbM.sr 3ar<nem<aMH A2/ A2 miaMeTpOM 

3,2 MM. Y3en paccq11rbmaeTc.sr Ha cpe3 3aKnerror< H CM5ITHe coe.u.1rn.sreMbIX ::rneMeHTOB OT .u.etiCTBH.sr 

co6crneHHoro Beca o6mrn,oBKH H Ha pacrn)l(emre 3aKnerroK OT BeTpoBoli Harpy3KM. 

1) Ha cpe3 

r.u.e P=Pnn/2 - .U.M coqeraH11.sr Harpy30K co6crneHHhIH Bee+ seTpoBa.sr Harpy3Ka, Krc; 

P= (P_nn +P nen)/2 _ .u.n.sr coqeraHH.sr Harpy30K co6crnettHbIB sec + ronone.u.Ha.sr Harpy3Ka + 60% 

BeTpoBoH: Harpy3KH, Krc (Ha y-qacrKax cpaca.u.a BhIIIIe 1 OOM); 

2 - I<JT5IMMep Ha npoMe>I<YTOlIHOH HarrpaBJTfilOI.I.J:eli BOCIIpHHHMaeT Bee IlOJTOBHHbl IIJIHTbl. 

n; ns; Nrs - CM. Bb1Ille; 

2) Ha CMSITHe coe.u.11tt.sreM1rx 3JieMeHTOB 

_ P_<R . 
n•d•l:t - 1 P 

r.u.e P=Pnn/2 - .UM coqeramrn Harpy30K co6crneHHhlH Bee + BerpoBa.sr Harpy3Ka, Krc; 

(Ha y'-!aCTKax ¢aca.u.a Bhrrne 1 OOM); 

2 - KJT5IMMep Ha npoMe>KYTOqJIOH HarrpaBJT5IIOIUeti BOCilpHHHMaeT sec IlOJIOBHHbl IlJIBTbl. 

n; d; L,t; Rrp - CM. Bhrrne; 

3) Ha pacr.sr)l(eHHe 

N"' /n S Nn 

r.ue n; Nn - CM. Bbrrne; 
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Nw = Nw_1=kHep *B*w*h - Berposa.si: Harpy3Ka Ha KJI.sJ:MMep paBHa.si: BeTpOBOH Harpy3Ke, 

np11xo.n:snua.si:C5I Ha npoMe)KyTOqHyro HanpaBJifilOIIl.YJO OT OLJ:HOH IlJIBTbI .n:n.si: COLJ:eTaHH.sJ: Harpy30K 

eo6erneHHblli Bee + BeTpoBa5I ttarpy3Ka, Krc; 

Nw =0,25*Nw_I - .n:m coqeTamrn Harpy3oK co6cTBeHHbIH see+ ronone.n:Ha.si: Harpy31<a + 60% 

BeTposoif Harpy31<11, Krc (Ha YLJ.aeTKax cpaca.n:a BbIIIIe l OOM); 

7.3 Pac1.feT arpa<l>a cTe1rno4>u.6po6eT0Ha EQ-AG. 

ArpacpbI eTeKJiocpH6po6eTOHa H3roTaBJrnBaroTc.si: H3 aJTIOMHHHeBoro crrnasa A.[(31 Tl R=120 MITa 

CxeMa paeIIOJTQ)I<eIUUI arpacpoB ereKnocpH:6po6eTOHHOH IIJIHTbI IIOKa.3aHa Ha pHC. 44. 

,_,..., ,_,..., , _,... , ,_,..., .. ~,..~ ..,.'!' ...... ·-.-,.-.- ..,..,.'"F. 
• .J • .i. .i.. --·--· ..... -'• *-'-• ... _._ .... '--4--' . _,_, . _,_, 

0 
0 
(!) 
II 

.!:: 

40 
,_,..., ,_,..., ,_,..., 

c=p:'t"=f= •ca:::l'-r: =f=lp8f= 30 
• ..t.ol.-'= ·--·-- ............. 

'--1- "' . ...._, ._,__, 

PH:cyHoK 44 - CxeMa paerrono)l{emrn arpacpoB 

7.3 .1 Co'-:leTaHHe Harpy301< co6eTBeHHblli Bee+ BeTpoBasr Harpy3Ka 

Arpacp 11 'ero pac'-:leTHbie cxeMbI noKa3aHbI Ha p11c. 45. 

ITaHeITb Kpe1mTe.si: Ha qeTbrpe arpacpa. I1aHen1> HMeer pa3Mep1>1 600x600MM. 

Co6cTBeHHhIH Bee o6nHU:OBKH socrrp1rnHMaeT ropH30HTaJTuHa.si: HanpaBJifilOII1.a5I. CKpbITbIH arpacp 

CTeKJIOcpH6po6eTOHa EQ-AG paceLJ:HTbIBaeTC5I TOJibKO Ha Berposyro Harpy3Ky. 

BeTposa.si: Harpy31rn 

Nw=Nw_nnl n 

r.n:e Nw_rrn=w *b*h- BerpoBa.si: Harpy3Ka, rrpHXOLJ:5IIIl.asrc.si: Ha OL.J:HY 06m1uoso~yro nmny, Krc; 

w; b; h - CM. BbII.IIe 

n=4 - 1'.rn:eno arpacpoB Ha OLJ:HY nm1Ty. 
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PHC)'HOK 45 - Arpacp cTeKJTocp116po6eT0Ha EQ-AG 
PacqeTHa51. cxeMa 

Nw x 2,3 
B = (2,3 + 2,4) = 0,49NwKrc 

Nw x 2,4 
A= (2,3 + 2,4) = O,SlNwKrc 

e,=29,5-2,0-24,0=3,5 MM=0,35 CM - paCCT051.HHe OT OCH rrpHJIO)I<eHmr onopHOH peaKUMH B 

.uo ceqemrn a-a (no qepTe)I<y arpacpa); 

W x _a-n=b1 * t12/6 - MOMeHT conpoTHBrremrn ceqett115l. a-a arpacpa, cM3
; 

b1- rn11p1rna arpacpa; b1=4,0 cM; 

t1- TOJllllHHa arpacpa B ceqeHHH a-a; t,=0,2 CM; 

Ry - pact.J:eTHoe corrponrnrreHHe MaTep11arra Kpem1TeJI5I. no Ta6rr. 2.1 HaCTOfil.UeH MeTO.UHKH . 

'Yn - I<03cpcplUJ;HeHT Ha,Ue)[(HOCTH no OTBeTCTBeHHOCTH 'Yn=l ,O LlJI51. pacqeTa '3JieMeHTOB 

orpm1<.uett115l. (rn6nmia 2 [9]). 

Ceqemre 6-6 

M xfi-fi <Ry 
(]6-6 = - -- - -

W.r_o- fi Yn 

r.ue M x_6-6=A * e2 - MOMeHT B ceqeHH.H 6-6, Krc*cM; 

Ry; 'Yn - CM. BbIIIIe; 

e2 = 1,8 CM - paCCT051.HHe OT TOqKH rrp11rrmI<eHH5l. orropHOH peaKUMM A .uo ceqeIDI51. 6-6 (no 

qepTe>1<y arpacpa); 

W x _6_0=b1 *tl/6 - MOMeHT conpoTHBrremrn ce-qemui: 6-6 arpacpa, cM3
; 
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8 IlpHMepbl pacqeTa KJIHMMepOB 

8.1 IlpHMep pac11eTa pH,UOBOro KJISIMMepa, 
pacnoJiomeuuoro ua ocuoBuoif uanpaBJISIIOIIleif 

8.1 .1 Hcxo.uH1>1e .uaHH1>1e CM. rr. 6.6.1 

Ma1'ep1rnrr KJHIMMepa - Koppo3HOHHOCTofu<asr cTarrn MapKM 12Xl 7 rnmwrnoli t=l,2 MM. Ry= 

170 MITa= l 750Krc/cM2. 

PaccMaTpMnaeM KJISl:MMep, pacrrorro:>KeHHnlli Ha nrrMTe B cepemrne 3.UaHH51 (psr.uonasr 30Ha). lliar 

HanpasJisrIOIIUfX 600 MM. ITn11rn o6Jrn~OBKH pa6orneT KaK o.uHorrponenrn51 6arrKa. CxeMa 

pacnorro:>Kemrn KJrnMMepoB rroKroaHa Ha p11c. 39. 

8.1.2 Pact.J:cr nanoK KrrsrMMepa Ha npOt.IHOCTb 

8.1.2.1 CotreTaHMe co6cTBeHHbIH sec + BeTponasr Harpy3Ka 

Harpy3KM Ha O.UHY rrarrKy KJISl:MMepa 

Co6crneHHbIH nee 

P = Pnn /n2=10,0/2=5,0 KrC 

r.ue P=P nn= G ot'in * Y(ll\n * b*h=25,0* 1, 1*0,6*0,6= 10,0 KfC 

n2=2 - q11crro rranoK, Ha KOTop1>1e on11paeTcsr O.[(Ha nn11Ta. 

BeTpoBasr Harpy3Ka 

N,,, = Nw_nn /n1=w* B* llln1=154,0*0,6*0,6/4=13,9 KfC 

r.ue w= l 54,0 Krc/M2 - pact.J:eTHa51 neTponasr ttarpy3Ka B cepemrne 3.UaHM5I; 

B=0,6 M - mar HanpaBnmorn:11x; 

h=0,6 M - BbICOTa IIJIMTbI; 

n I =4 - t.J:f!CJIO nanoK, KOTOpbIMM IIJ!f!Ta Kpemncsr K HarrpaBJI51IOID:MM. 

e2=2,0 
I.{) 

N 1-1, 2-2 II ..... 
Q) Nw/n 1 16 x . 

El 
b1=10,0 

2 

3n . M ~ 

P1·1CYHOK 46 - Pact.J:eTHM cxeMa naIIKH KJI.SIMMepa 

Ceqem1e 1-1 

_ Nl-1 + M x_1-1 < Ry 
0"1- 1 - -

Al-1 l!Vr _l - 1 Yn 

r,ne N1-1=Nw = 13,9 Krc 

M x_1 -1= Nw *e1= 13,9 *0,25=3,8 Krc*cM; 
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e1=0,25 CM; 

A1-1=b1 *t=0,12* l ,0=0,12 CM2; 

W x_1-1=b1 *t2/6 =l,0*0,122/6=0,0024 CM3; 

0 1-1=(1 3,9/0, 12)+(3,8/0,0024)=1699,2<1750 Krc/cM2=Ry 

Ceqemre 2-2 

_ N2-2 +~<Ry 
CTz- 2 - -

A2- 2 ~r_2-2 Yn 

r.n:e N1-2= N1-1=13,9 Krc; 

Mx_2-2=Nw*e,+P*e2=3,8+5,0*0,2=4,8 Krc*cM; 
. ? 
A1-2= A,_,=O, 12 CM-; 

Wx_2-2 =Wx_1-1= 0,0024 CM3
; 

02-2=(13,9/0,12)+( 4,8/0,0024)=2115,8> 1750 Krc/cM2=Ry 

CeL!eHHe 2-2 He y.uosrrernopSieT Tpe6oBaHH5IM npolfHOCTH . .D:m1 06ecneqeH11SI Tpe6oBaHHH 

npo-<IHOCTH ce':lemrn 2-2 Monrno: 

- 3aMeHHTb CTanb MapKH 12Xl8Hl OT c Ry=2050 Krc/cM2 Ha CTanb MapKH AISI c Ry=2500 

KrC/cM2· . 
' 

- ynerr111fHTb TOJIII.J:HHY .no t= 1,5 MM (no.n:rnep.u11Tb pacqeToM). 

_ N2-2 + Mx_2-2 < Ry 
CTz-2 - -

Az-2 ~r_2-2 Yn 

Mx_2-2=Nw* e1+P*e2=3,8+5,0*0,2=4,8 Krc*cM; 

A1-2= A,_,=0,15 CM2; 

Wx_2-2 =Wx_1-1= b1 *t2/6 =l ,0*0,152/6=0,00375 CM3
; 

02-2=(13,9/0,15)+(4,8/0,00375)=1373<1750 Krc/cM2=Ry 

Ceqemre 2-2 y.uoBnernopsi:eT Tpe60BaH11SIM npo'IHOCTH 

8.1.3 PacqeT sepr11KanM10ro ce':lemrn KJTSIMMepa Ha npoqHoCTb 

Pacqertta.SJ: cxeMa nrracTHHbI KJISIMMepa noKroatta Ha p11c. 42. PacqeTHhIM SIEnsi:eTcsr ocna6neHHoe 

OTBepcn15!MH .um1 3aKrrenoK sepTHKMbHoe cetfett11e KJTSIMMepa. TinacTmra I<Jl5IMMepa npoBepSieTcSI Ha 

,UeHCTBHe TOJibKO BeTpOBOH Harpy3KH 

BerpoBasi: Harpy3Ka B ceqemm A-A 

N w=Nw_nn12=w* B*l112=154,0*0,6*0,6/2=27,7 Krc 

r.n:e 2 - OTrH6 nrraCTHHbl npOHCXO,UHT OT BeTpOBOH Harpy3KH, ,UeHCTB)'IOIIl.eH Ha .[(Be nanKH 

KJISIMMepa; 

Cet.IeH11e A-A 

My A-A Ry 
CTA- A = - -- ::; -

W y_.-l - A Yn 

r.n:e My_A-A= Nw*e1=27,7*1,2=33,2 Krc*cM; 
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e I = 1,2 CM - no qepTe)Ky KIDIMMepa; 

Wy_A-A =0,03766 cM3- MoMeHT corrpoTHBJiemur cetJeHH51 A -A; 

Ry, 'Yn - CM. Bhrrne. 

CJA-A=33,2/0,03766 =881,6<1750 Krc/cM2=Ry 

Bhrnon : nJiaCTHHa KJlHMMepa YJJ.OBJICTBOpHeT Tpe6osanHHM npo'lHOCTH. 

8.1.4 PactJeT y3Jia KperrneHH51 KJIHMMepa K HarrpaBJI5IJOm;di 

KJI51MMep Kpem1Tc5I K octtoBHOM HanpaBJI51JOI.IJ;eii tJeTbiphM51 3aKJierrKaMH A2/ A2 J.{HaMeTpOM 5,0 

MM. Y3eJI paC<?IHTbIBaeTC51 Ha cpe3 3aKJiellOK H CM51THe COeJ.{HH51eMbIX 3JieMeHTOB OT .neikTBIDI 

co6crneHHOro Beca o6mui;OBKH I{ Ha paCT5J)l(eHHe 3aKJiellOK OT BeTpOBOM ttarpy3KlL 

8. 1.4.1 Cot.1ernttHe co6crneHHhIH Bee + BeTpoBa51 Harpy3Ka 

HarpY3KR Ha OJJ:HH KJI51MMep 

Co6crneHHhIH Bee 

.P = Pnn =10,0 Krc 

BeTI?OBM Harpy3Ka 

N 111=Nw_nn =w* B* h=l54,0*0,6*0,6=55,4 KrC 

1) Ha cpe3 

r.ne P=l 0,0 Krc; 

n=4 - tJHcno 3aKJierroI< B coemrneHm1; 

ns= 1 - 'lfl1CJIO pa60lfHX cpe30B OJ.{HOH 3aKJierrKH; 

Nr5=1500 H=150 Krc - pacY.eTHoe ycmme cpe3a J.{IDI OJ.{HOM 3aKJierrKH rro rn6JI. 2.2 HaCT051m;ei1 

MeTOJ.{H.KH. 

N 5 =10,0/(4*1)=2,5<150 Krc = Nrs 

2) Ha CM5ITHe coeJ.{RH51eMhIX 3JieMeHTOB 

ITpoBep51eM CM51THe amoMHHHeBoii HarrpaBJimome:H Rrp=2140 Krc/cM2 

_ P_<R . 
n•d•l:t - 1 P 

r.ne P= l0,0 Krc; 

i:i.=4 - lfHCJio 3aKJierroK B coe.u11Hemrn:; 

d=0,33 CM - J.{l'IaMeTp ornepCTIDI J.{IDI 3aKJieIIKH; 

I t=2,0 -Tonm1rna HanpaBJI5IIOm;e:H; 

10,0/( 4 *0,33 *0,2)=38,0<2140 Krc/cM2= Rrp 

3) Ha pacTmI<emie 

Nw In :S Nrt 

r.ue N w=55,4 Krc; 

n=4 - tJHcno 38KJienoK B coe.uHHemrn:; 
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Nrt =2000 H=200 KrC - pactieTHOe ycttmre pacnDKeHHSI .[{JUI O.[{HOH 3aKJienKH no rn6rr. 

2.2 H3CT05II.I(eH MeTO,[{HKH. 

55,4/4= 13,9 < 200 Krc =Nrt 

8.2 IIpuMep pacttiha arpatf>a 

8.2.1 I1cxo,n:Hr:.1e .L{aHHbie 

Mcxo.n;Hbie CM. n . 6.6.1 

MaTepHarr arpacpa - arrIOMHHHenblli cnrran A).:(31 Tl Ry=120 MTia=1250 Kr/cM2
. 

PaccMaTp1rnaeM arpacp, pacnon0>1<eHHbIH B yrnonoH: 30He Ha BbICOTe 75 M. Illar HanpanJU11om11x 

600 MM. CxeMy pacnoJTO)!<eHHH arpacp CM. p11c. 44. 

8.2.2 PaclfeT arpacpbI Ha npotIHOCTb 

8.2.2. TiaHerrb KpenMTCSI Ha tieTbipe KperrnTem1. I1aHem, HMeeT pa3MepbI 600x600MM. 

Co6crneHHhIH nee o6rrm..i.onKH nocnpttHHMaeT rop113oHTarrbHa5I HanpanJU110ma5I. Arpaql 

CTeKrrOcpH6po6eTOHa paCCtJ11TbIBaeTCH TOJlbKO Ha BeTpOBYlO HarpY3KY. 
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PHcyttoK 47 -Apacp EQ-AG Hero pac'-leTHbie cxeMbI 

BeTponaH Harpy3Ka 

N w = N w_nn /n=283,0* 0,6*0,6/4=25,5 I<fC 

r .n:e N w_rrn = w*B*h - neTpOBa5I Harpy31<a, npHxo.n:si:u::i:Mc5I Ha OJlHY nrrHTy; 

w=283,0 Kl'C/M2 
- pactieTHM BeTPOBM Harpy3I<a B yrnOBOH 30He; 

B=0,6 M - mar Hanpanrrsi:10u::i:Hx; 

h =0,6 M - Bl>ICOTa IlJUITbI; 

n=4 - CM. Bbillle. 

90 



Nw x 2,3 
B = (2,3 + 2,4) = 0,49Nw = 12,SKrc 

Nw x 2,4 
A= (2,3 + 2,4) = 0,51Nw = 13,0Krc 

Cet.feH11e a-a 

M _ 4 ,4 2 Ry 2 
(J = ~ = -- = 163K2c/c.M < - = 1250K2C/CM 

a- a Wt_a-a 0,027 - Yn · 

M x_a-a= B*e1= 12,5*0,35=4,4 Krc*cM- MOMeHT B ceqeHHH a-a; 

ei=0,35 CM - paCCT05IHHe OT OCH npHJIO>KeHIDI onopHOM peaKU:lUf B .no ce1:1.emu1 a-a (no 

qepTe>I<y Kpen11Tem1); 

Wx _a-a=b1 *t1
2/6=4,0*0,22/6=0,027 cM3 - MOMeHT conponrnrremrn ce'IeHI'.rn a-a Kpemnem1.,; 

Ry - .pact.IeTHoe conpoT11BrreH11e MaTep11arra KpemITemr no Ta6rr. 2.1 HaCT05I~ei1 MeTO,n:HKH. 

"{11 - K03cpcjHU..(HeHT Ha,L(e)l(HOCTH no OTBeTCTBeHHOCTH y11=1,0 ,[(JI.SI: paC'IeTa 3JieMeHTOB 

orpa>r<.n:emrn (n.9 [4]). 

Ceqem1e a-a ynosJieTsopneT Tpe6osaHHHM npoquocTH. 

Ce'-lemre 6-6 

M x u- 6 23,4 86 7i.~.; < Ry 1250 / 2 
(J6-6 = - -- = - - = - -

2
- - = K2C CM 

w_,_;,-0 0,027 c.1.1 Yn 

r.ne M x_6-6=A * e2=13,0* 1,8=23,4 Krc*cM - MOMeHT B Ce"IeH1111 6-6; 

Ry; Yn - CM. BhTme; 

e2 =2,3-0,5= 1,8cM - paCCT05IHHe OT OCH npHJIQ)Kemrn onopHOH peaKU:HH A .no ce1:1.eHH5I 6-6 

(no qepTe>r<y KpenHTemr); 

W x_6_6=b1*tz2/6=4,0*0,22/6=0,027 cM3 
- MOMeHT conponrnrrett1u1 ceqemrn 6-6 KpemneJUI; 

CeqeaHe 6-6 ynosJieTBOpHeT Tpe6osaHHHM npoquocTH. 

Cet.IeH11e B-B 

(J
6

_
6 

= Mx_n- 8 = 6
'
87 = 254,.;2c/c."11i <Ry = 1250K2c/c.M2 

Wr_B-B 0,0 27 Yn 

r.ue M x_e-e=B * 5,5= 12,5*0,55=6,87 Krc*cM - MOMeHT B ce1:1emrn B-B; 

Ry; Yn - CM. BbIIIIe; 

W x _6.6=b 1* t2
2/6=4,0* 0,22/6=0,027cM3 - MOMeHT corrporn:snemrn ceqemr.sr B-B 

Ceqeuue ~-B YJJ.OBJICTBOpHeT Tpe6osaHHHM npo'-IHOCTH. 

9. PacqeT 06JinQosoquoii naueJIH 

MexaHHt.feCKHe xapaKTepHcTHKH KOMTI03HTHhIX 1111cTOB, H3 KOTOpoIX H3roTaBJTI1BaIOT 

KacceTHbie rratteJIH, .nomKHbI 6oITb He HmKe, npHBe.nettHhIX B rn61rnue 9.1. 
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Ta6mni:a 9.1 

1 Tomu1rna KOMII03HTHoro JIHCTa, MM 4,0 
2 Tomri:HHa anroMHHHem:.1x o6mui:oBOK 0,4 0,5 

f eoMeTimqecKHe H Mexam1qecKHe rrapaMeTpbl KOMII03HTHbIX JIHCTOB 
4 Bee naHeJIH fr (MaKCHMaJihHhlli) 7,6 
5. MoMeHT HHepumi I (cM4/M) 0,259 0,306 

6 MoMeHT conponrnneHHSI W (CM3/M) 1,295 1,53 

7 Mo.n.ym ynpyrocTH o6JTI1UOBOK E (H/MMz) 70000 

8 )KecTKOCTb IIPH mnr6e EI (Kl-:IcMl/M) 1810 2140 

9 ITpe.n;en npo"tJ.HOCTH np11 pacTmKeHHe o6JI.HUOBOK Run~ 100 
Run (H/MM2

) 

10 ITpe.n;en TeKyt.Jecnr np11 pacrn:>I<eHHe o6rrm.i:oBoK Ryn ~ 90 
Rvn (H/MM2

) 

11 PacqeTHoe conponrnnettHe rrpH H3rn6e KOMII03HTHhIX Ry ~60 
JIBCTOB no npoqHOCTH o6JTHI.:(OBOK 
Rv (HIMM2

) 

12 ITpe.n;en npoqHoCTH rrpH OTCJJaHBaHYIH o6JI.HIJ:OBKH OT Rso ~ 6,0 
cep.n;ri:eBHHhI R50 (HIMM2

) 

13 Ko3cbcPHUHeHT mrnei1Horo pacurnpeHHSI MMIM·rpa.n;. C. 0,024 

,ll)rn H3fOTOBJieHH5! KacceTHbIX rraHeJieH MOryT TaK :>Ke HCIIOJib30B3TbCSI: XOJIO.ll.HOKaTaHblM 

OU11HKOBaHHbll H OKparneHHbIH JIHCT H3 yrnepO.ll.HCTOH CTaJIH, XOJIO.ll.HOKaTaHbIH JIHCT H3 

KOpp03HOHHOCTOHKOH CTaJTH (113 MapoK CTaJTH no Ta6JI.Hri:e 2.1 ), aJilOMHHHeBbIH Jll1CT H3 CIIJlaBOB 

AMu, AMri:3, AMu5 11 .n;pynrx. 

9.2 ct>aca.n;Ha5! IIJIOCKOCTb naHem1 paCCqJ1TbIBaeTC5I KaK rrnacnrnKa, 33II:(eMJieHHM B OK3HMJl5IlOIUHX 

pe6pax KacceTHOH rrattemr rrp11 cooTHornemnr cTopoH rraHerrH .6/ A <2. PacqeTHaSI cxeMa noKroaHa Ha 

pHc. 49. Ecsm .6/ A ~ 2, TO .nonycKaeTCSI BhIITOJIH5ITh pacqe-r naHeJIB KaK 6anKH urnpnHoM: 1 M 

nponeTOM A c .D:BYM5I 3arri:eMneHHhIMH KOHUaMH. PactJeTHM cxeMa ITOKa3aHa Ha pHc.48. 3Haqemrn 

pacqeTHbIX MOMeHTOB H rrporn60B .ll.Jl5I paBHOMepHO HarpyJKeHHOH IIJiaCTHHbl orrpe.nerrmoTC5I no 

Ta6Jmri:e 9.2 cornacHo pHCYHI<Y 49. B rn6nHUe rrpHH5ITa TOlfl<a Haqana OTCt.JeTa I<oop,u:11HaT (x=O; y=O), 

pacrrono:>KeHHa5I B uenTpe nrracnrn1rn. 

~ 1111111111111111~ 
I . A • I 

PHcyttoK 48- PacqeTHa5I cxeMa 6aJTKH 

Ha pHC. 48 q = Wp (-) - paCtJCTH35I BeTpOBa.SI Harpy3Ka Ha 1 M ,[(JlHHbl 6anKH IIIHpIUIOH 1 M, Kr/M. 

ITpH pacYeTe rrnacTHHhI paccMaTpHBaIOTC.SI BepTHI<aJibHa.SI HJIH ropH30HTaJihHM norroca rn11p11Hoii 

1 M. ,[(~ Hee onpe.n:err.SIIOTC.SI Harpy3Ka q Ha lM .UJI11Hbl H 113rn6aIOIUHe MOMeHThi (orropHble H 

nporreTHr>1e). I1p11 pacqeTe na npotIHOCTI> q = Wp+(-). 
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9.3 ITp11 npoeKT11poBaH11H KperrneHHR KacceTHoif naHeJnI K BepTRKaJihHhTh1 HanpaBJISIIOIIJ.HM 

paCCTOSIHHe Me)I<)J,Y TOt.IKaMH KpenrreHHSI pe6pa )KeCTKOCTH nar-reJIB K BepTHKaJThHOH HanpaBllillOIIJ.eH 

)J,OmKHO 6bITb He 6onee 500 MM )],JI.SI anJOMHHHeBhIX naHeneH: li 600 MM )J,1151 CTaJibHbIX. PacqeTHM 

cxeMa cpaca)J,HOH nnacTMHbI n ai-rem-1 Ha pHc. 49. 

9 .4 Pact.ieTHbie cxeMbI KacceTbI 

a ) rraHeJib KacceTbI 

d 

b a 

c 

q 

I I I I I I I I I I 11 

Mb ~ AMa 
'llllllllllllll 

Mx 

q 

PHCyHOK 49 

Pact.JeTHbie yc1rnmr: 

Mx = C4 x qw x A 2
; 

2 My = C5 x qw x A ; 

Ma = Mb = C2 x qw x A2
; 

Mc= Md ·= C3 x qw xA 2
; 

r)J.e : 

- Mx; My -nponeTHbie H3rH6aIOIIJ.He MOMeHTbI; 

Md 

Mc 

- Ma; Mb; Mc;·Md - orropHbie H3rn6al{)IIJ.He MOMeHThI; 

- qw - pacqerHa.51 BeTpOBM Harpy3Ka ' KrC/M
2

; 

My 

- K03cpcpm.(l1eHTbl C2; C3; C4; cj 3aHMCTBOBaHbI 113 rn6mu:i: IlJIHT onepTbIX TIO KOHTYPY c 

K03<1_}cpm:i:H:eHTOM ITyaccoHa v=0,3, npRBe)J,eHHbIX B pact.Jen-IO - TeopeTHl.Jecr<oM cnpaBOtIHHKe (cM. 

Ta6mrn:y 9.2). 

ITpoBepr<a npo1:111ocTH ce'lfeHMH natten11 KacceTbr: 
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r.n;e: 

- Ry - pacqeTHoe corrponrnrremre npH H3rn:6e (CM. Ta6mruy 2, 1; 9.1 ); 

- w x -MO.hiteHT conpOTHBJieHH51 ceqeHH51 o6m1UOBOK naHeJIH IlIBpHHOH 1 M . 

ITpoBepr<a ceqeHH.sI rraHeJIH KacceTM no .n:ecpopMau,H51M He rrpomBO.D:HTC51, TaK KaK 

KOHCTPYKU.1'i51 naHeJIH pa6oTaeT B ynpyrotl: CTa,n:i-m H He OTHOCHTC51 RH K OLJ:HOMY pacY.eTHOMY crryqa10 

( TeXHOJiorn:qecKOMY' KOHCTPYKTHBHOMY' c).lH3HOJTOrn:qecKOMY H 3CTenn<O-TICHXOJIOnt qeCKOMY) 

corrraCHO n. 15.1.1CIT20.1 3330.2016 «Harpy3KH H B03.D:eHCTBHH». 

~111111111!~ 

y 

P11cyttoK 50 

Ta 6 rr 11 u a 9.2 - ITporn6br 11113rn6a10m:He MOMeHThI paBHoMepHo Harpy)KeHHOH np51MoyrorrhHOH 
nrraCTHHKH, 3am;eMJieHHOH no KOHTOPY (v=0,3) 

x=O;y=O x- a · y = 0 b x=O;y=O 
b 'I x=O; y = ;; 

a4 
(Mx)=C2qa2; (My)=C3qa2; (Mx)=C4qa2

; (My)=C5qa2; - (w)=C 1q n ; 
a 

C1 C2 C3 C4 Cs 
1,0 0,00126 -0,0513 -0,0513 0,0231 0,023 1 
1,1 0,00150 -0,0581 -0,0538 0,0264 0,023 1 
1,2 0,00172 -0,0639 -0,0554 0,0299 0,0228 
1,3 0,00191 -0,0687 -0,0563 0,0327 0,0222 
1,4 0,00207 -0,0726 -0,0568 0,0349 0,0212 
1,5 0,00220 -0,0757 -0,0570 0,0368 0,0203 
1,6 0,00230 -0,0780 -0,0571 0,0381 0,0193 
1,7 0,00238 -0,0799 -0,0571 0,0392 0,0182 
1,8 0,00245 -0,0812 -0,0571 0,0401 0,0174 
1,9 0,00249 -0,0822 -0,0571 0,0407 0,0 165 
2,0 0,00254 -0,0829 -0,0571 0,0412 0,0 158 
00 0,00260 -0,0833 -0,0571 0,0417 0,01 25 

Onpe,n:errett11e· pacqeTHhIX ycHrr11H: B03MO)KHO npH noMOr:J:U1 cyiuecrny10IIu1x cTaTlfl!eCKHX nporpaMM. 

9.5 ITrroiua,n:h, MOMeHThI MHepui-ur H corrpoTHBrremrn pe6ep )I<eCTKOCTH onpe.uem.110T c 

BKJIIOqeHHeM B ceqem1e pe6pa npHMbIKa10iue:H nonocbI nnacTMHKH Beffil · 

ecnH Ap;::: 0,748, TO K03cpcpHUHeHT p npmnrnaeTC51 paBHhIM 1,0. 
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t, 
MM 
0,7 

1,0 

1,2 

1,5 

2,0 

3,0 

3,5 

- ~y A.P = -· 
<Jcr' 

rr
2
E (t)2 

<Jcr = k<l 12(1 - v 2) A ; 
r.n:e ku - K03cpcJ.muHeHT, YLJHThIBaIOlll.HH KOHeLJHhie ycJIOBIUI no nepHMeTpy rrrraCTMHKH paBeH 4,0; 

E - Mo.n:ym. yrrpyrocTH Mernrrrra: ,n:llil CTaJIH - 210000 H/MM2, .D:llil aJIJOMHHHH 70000 H/MM2, 

v - I<03cpcpHUJ1eHT CTyacccoHa .n:m1 Mernrrrra paBeH 0,3; 

A - pa3Mep cpaca.nrroH: nrrocKOCTH naHeJrn nepneH.n:11KyID1pHhlli paccMaTpHBaeMoMy pe6py 

KpHTRLJecK11e Hanpm1<eHHH .n:mi: rrnacnrnoK H3 cTarrH (anJOMHtt~) TOJilll.HHOH t rrpRBe.n:eHhI B rn6rr11ue 

9.3. 

Ta6rrm.1,a 9.3 

KpHTH'-IeCKoe Hanpm1<eHRe Ger rrrracTHHKH H3 CTaJIH (amoMMHHH) B Krl cML npR ee IIU!.pRHe A* B MM. 
400 500 600 700 800 900 1000 1100 1200 1400 1600 
23,2 14, 8.6 10,32 7,58 5,80 4,58 3,71 3,07 2,58 - -

47,4 30,3 21,06 15,47 11 ,85 9,36 7,58 6,26 5.27 3,87 -
(15,8) (10,1) (7,02) (5,16) (3,95) (3, 13) (2,52) - - - -

68,26 43,68 30,33 22,28 17,06 13,47 10,92 9,02 7,58 5,56 4,25 
(22,7) (14,5) (10,11) (7,43) (5,69) (4,49) (3,64) (3,01) (2,52) - -
106,6 68,26 47,40 34,82 26.66 21,06 17,06 14,10 11 ,85 8,70 6,43 
(35,5) (22,7) (15,80) (1 1,61) (8,89) (7,02) (5,68) (4,70) (3 ,95) (2,90) -
189,6 121,3 84,27 61,91 47.40 34,45 30,33 25,07 21,06 15,47 11,84 
(63,2) (40,4) (28,09) (20,63) (15,80) (1 1,48) (10,11) (8,36) (7,02) (5,16) (3,95) 
426,6 273,0 189,6 139,3 106,6 85,28 68,25 56,40 47,40 34,82 26,66 

(142,2) (91,0) (63,10) (46,43) (35,53) (28,43) (22,75) (18,8) (15,8) (11 ,6) (8,89) 
580,7 371,6 258,08 189,6 145,1 116,07 92,89 76,76 64,51 47,39 36,28 

(193,6) (123,9) (85,88) (63,2) (48,36) (20,89) (30,96) (25,59) (2 1,5) (15,8) (12,1) 
*A HaHMeHhllla51 cTopotta rrrracTHHKH 

9.6 ,[(orrycKaeMa51 BeTpOBaH. Harpy3Ka Ha llJIOCKOCTh KacceT, He ycnrreHHhIX pe6poM )KeCTKOCTH 

,[(orrycKaeMa51. BeTpoBaH. Harpy3Ka w m, Krc/M2 JJ:JI51. MeTarrmi:qecKHX I<acceT Ry=2250 Krc/cM2 

Ta6rrHua 9.6.1 

Pa3Mep 
Tonm1rna Wm, 

KacceThI, MM 
Krc/M2 t, MM 

A E 

575 540 0,7 115 

575 540 0,5 58 

575 1160 0,5 34 
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. 2 2 
.,[(onycKaeMa5I BeTpoBa5I Harpy3Ka Wm, Krc/M ;::i:n5I MernnmrY:eCKHX 1cacceT Ry=2250 Krc/ cM 

TOJIIII.HHOH 1,2 MM 

Ta6n111.1.a 9.6.2 

Pa.3Mep Pa.3Mep KacceTbI, Wm, Pa.3Mep KacceTbI, Wm, 
Wm, 

KrC/M
2 

KrC/M
2 

KacceTbI, MM 
Krc/M

2 MM MM 

A E A E A E 

350 600 552 575 575 318 750 750 187 

350 700 532 575 690 256 750 900 150 

450 450 520 575 920 209 750 1200 123 

450 600 " 380 575 1035 201 750 1500 116 

450 720 342 575 1150 197 11 80 1180 76 

450 900 322 - - - 1180 1300 67 
.1. -,[(onycKaeMa5I BeTpoBa5I Harpy3Ka W111, Krc/M ;::i:n5I aJIIOMHHHeBbIX KacceT Ry-750 Krc/cM

2 

TOJIIUHHOM 2,0 MM 

Ta6m1ua 9.6.3 

Pa.3Mep Pa.3Mep KacceTbI, Wm, Pa.3Mep KacceTbI, Wm, 
Wm, 

KrC/M
2 

KrC/M
2 

KacceTbI , MM 
KrC/M

2 MM MM 

A E A E A E 

350 600 796 575 575 295 750 750 173 

350 700 492 575 690 237 750 900 139 

450 450 481 575 920 194 750 1200 114 

450 600 350 575 1035 186 750 1500 107 

450 720 317 575 1150 182 1180 1180 70 

450 900 298 - - - 1180 1300 62 
.1. -,[(onycKaeMa51 BeTpOBa5I Harpy3Ka Wm, Krc/M .[(AA KOMil03HTHbIX KacceT Ry- 600 rcrc/cM 

TOJIIUHHOM 4,0 MM, TOJIIIUIHa aJIIOMHHHeBbIX o6JIHIJ.OBOK 0,5 MM (Ry=750 Krcl cM
2
) 

Pa.3Mep Pa.3Mep KacceT11, Wm, P a.3Mep KacceTbI, Wm, 
Wnh 

Krc/M
2 

Krc/M
2 

KacceTbI, MM 
Krc/M

2 MM MM 

A E A E A E 

350 600 938 575 575 541 750 750 318 

350 700 904 575 690 435 750 900 225 

450 450 884 575 920 356 750 1200 209 

450 600 660 575 1035 342 750 1500 197 

450 720 581 575 1150 335 1180 1180 129 

450 900 547 - - - 1180 1300 113 

' 

96 



9. 7 PacqeT pe6ep KacceTHOH rrattem1 

9. 7 .1 KacceTbI rro,npa3,nerr.snoTc51 Ha ,n:Ba m1..na: Bepn1Kam,Ho opHeHTHpoBamia51,KacceTa rrpH E 

> AH ropH30HTMbHO opHeHTHpoBaHHM KacceTil rrpH E < A (cM. pHc. 51). 

Ul 

Ul 

a) 6) 
A A 

a - Bepnt.KaJThHO opHeHTHpoBaHHasr Kaccern; 
6 - ropH30HTMbHO OpHeHTHpOBaHHa51 KacceTa 

PHcyttoK 51 - BH.LJ:bI KacceT 

LO 

PHcyHOK 52 - Pacnpe.nerreHHe Harpy3KH no rrrroma.n11 rratterr11. 

9.7.2 Pac-cieT He yc11rrettttoro roptt30HTarrbHoro pe6pa, BbIITOJIHeHttoro rryTeM OTrn6oB rrHcrn B 

rrattem1., .LJ:JI51 BepTHKMbHO opHeHTHpOBaHHOH KacceTbl BbIITOJIH5IeTC5I KaK .UJl5I O.LJ:HOIIporreTHOH 6arrKH. 

I1porreT pe6pa A, paBeH IIIHpHHe KacceTbI 11 ceqeHHe pe6pa B cpopMe Z-npocpH115I 11rr11 nrnerrrrepa (CM. 

pHC. 53). BbICOTa ceqemrn h1 paBHa BbICOTe ropH30HTarrbHoro pe6pa KacceTbI. llfap1rna cpaca,n:HoH 

IIJIOCKOCTH rratteJIH, BKJnoqaeMa51 B ceqemre pe6pa, 3aBHCHT OT MaTepHarra KacceTbl Ji rrpHHHMaeTC5I 

b1= B.fj/2- B COOTBeTCTBHH c )'Ka3aHH5IMH II. 9.5. 

9.7.3 Ecmi pe6po HMeeT .norrom-mTeJibHbIH ropH30HTMbHblH OTrn6, TO OH BKfil01.J:aeTC5I B cel.J:eHHe 

pe6pa c nmpHHOH He 6orree beff· BerrMl.J:HHa b1:rr orrpe.nerr5IeTc5I no cpopMyrraM attarrorn'IHbIM 

rrpHBe,neHHbIM B n.9.5, a HMeHHO: 

r.ne Bert paBHO beff , a a B= b1. 
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B cpopMyne n.9.5 3Ha'CJeH11e ku rrp1rnHMaeTC5I paBHbIM 0,43, KaK .UJI5I nnacTHHKH, 3aKperrneHHOH 

ITO O.UHOMY rrpO.UOJibHOMY Kparo. 

9. 7.4 PacqeTHa5I cxeMa H ce'-lemrn ropH30HTaJibHoro pe6pa H :mropa MOMeHTOB rroKa3aHbI Ha p11c. 

53. 

11 B 
I . A . I 

PHcyttoK 53 - Pac'-!eTHa5I cxeMa ropmoHTaJibHOro pe6pa 

9.7.5 BeTposa5I ttarpy3Ka Ha pe6po pacrrpe.uen5IeTc5I rro rrapa6orre c MaKCHMaJI.bH.bIM 3Ha'-!em:i:eM qr 

s cepemrne nponera pe6pa paBHbIM: 

Wp+(-) XA I 
qr 

2 
, KI'C M. 

r.n:e .. I 2 Wp+(-) - pac-reTHa5I BeTpOBa5I Harpy3Ka, Krc M ; 

A - IIUipIIBa KacceTbI. 

MoMeHT B cepe.u11tte nponera pe6pa OT rrapa6onw-1ec1<o:i1 pacrrpe.ueneHHoif Harpy3KH paBeH: 

2 M _ s x q?x A * 
-

48 
, Krc M. 

TiposepKa ce-remrn pe6pa Ha rrpo~oCTb: 

a = Mma~< R (R ) Krc/cM2 
Wx - y ' 

R - pacqeTHoe corrponrnneHHe rrpH H3rn6e aJIJOMHHHeBbIX cnnasos; 

Ry- pacqeTttoe conpoTHRnemi:e npH H3rn6e cTaJI11 ; 

W x - MOMeHT conpoT11Bnett115I ceqemrn pe6pa. 

Tiporn6 B cepe.u1rne rrponern pe6pa rro.n: pacnpe.ueneHHOH Harpy3KOM napa6om1qec1<oro 

oqeprnmrn: 

f = 0 0106 q~A
4 

· 
' EI ' 

r .n:e: q/1 =qrfyJ - HOpManrnmu1 serposa5I ttarpy3Ka. 

9.7.6 Ecmr IIrnp1rna KacceThI 3Ha'-!HTeJII>HO 6orrI>me .UJHIHbI A>>E, TO serpoBa5I Harpy3Ka Ha 

r opH30HTaJihHoe pe6po onpe.uenjleTC5I corrracHo pnc. 54. 
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II ~ 

I. A . I 

PMC)'HOK 54 - PacqfaHa5l cxeMa ropM30HTaJIE>Horo pe6pa rrpM A>>E 

MaKCMMaJihHa.sJ seTposa5l Harpy3Ka Ha 6aJIKy qr B cepe.n:HHe rrponeta pasHa: 

Wp+(-) X S 
qr- , Krc/M. 

2 

r.n:e Wp+{-) - CM. Bhillle 

E - BhICOTa KacceTE>I. 

MoMeHT B cepe.n:irne rrponern 6anKM paBeH: 

A2 2 

M qr* qr•a = - - - - - KrC·M 
8 6 ' ' 

r.n:e a =E 12, M, 

E - BhICOTa KacceThI, M. 

ITposepKa Ha rrpoqHoCTh: 

(J = Mmax< R (R ) I<rC/CM2 
Wx - y' 

r.n:e Mi11ax. - M3KCl1MaJihHhIB MOMeHT no cpopMyne 

R - pacqeTHOe corrpoT11B.11eHMe rrpH M3rn6e amoM11H11eB1>IX crrnasoB; 

Ry- pacqeTHoe corrponrnnemre rrpH li3rn6e cTrurH; 

W x - MOMeHT corrpoTHBneHH5l ceqemrn pe6pa. 

ITporn6 B cepe.n:r-rne rrponern pe6pa rro.n: pacrrpe.n:eneHHOH Rarpy3KOH Tparre~11es11mrnro 

oqepTamur: 

_ Sq~A4 ( _ 8a
2 

16a
4

) . 

f - 384£/ 1 5 + 25 I 

r.n:e q/ =qrlY1 - HOpMaTHBHa5l BeT])OBa5l Harpy3Ka. 

9.7.7 PacqeT sepTHKaJihHOro pe6pa BepTHKMhHO op11eHTHposaHHOH KacceTE>I 

BepTHKanDHoe pe6po KacceT:hI paccq11ThrnaeTC5l KaK MHororrponeTHa5l 6rurKa c mapHHpHhIM 

orr11paH11eM Ha Ka)l(.n:ott orrope (CM. p11c. 55). KonwiecTBo rrponeTOB pastto n-1 , r.n:e n - irncno orrop Ha 

99 



BepTHKaJinHOM pe6pe. Ceqem1e BepTHKaJibHOro pe6pa orrpe.llemrerc5I amUIOnI':IHO ceqemno 

ropH30HTaJibttoro pe6pa. 

II b1 

!C "' "I "' "' 
Ip[ _f=1~ 

I I I I 
I I I I 

H2 I H1 I H1 I H1 I H2 I I I I 
H I 

I 
I 
I 
I 
I 

4 4 4 4 
I I 

I I I I 
I___.{ I I ,1--...__I 

·-~~-· 

PwcyttoK 55 - Pac':IeTHa5I cxeMa BepnIKMnHoro pe6pa 

MaKCHMaJibHOe 3ttaqeHHe BeTpOBOH Harpy3KH q0 : 

Wp+(- )XA 
qa=qr- , Krc/M. 

2 

f.lle Wp+(-)> A - CM. BbIIIIe. 

MaKCHMa.JibHbIB MOMeHT OT BeTpOBOH Harpy3KH B03HHKaeT B rrpoJieTe H paBeH MOMeHTY B 

O,llHOnponeTH?H 6a.rrKe: 

M = q.x(Hi)
2 

Krc*M 
8 ' 

r .lle: H 1 - paccT05IHHe Me)l(.ny KpenneHHHMH pe6pa K HarrpaBnmomHM (mm5IMH). 

ITposepKa ceqett115I Ha rrpol!HOCTb: 

a= Mmax< R (R) Krc/cM2 
Wx - y' 

r.ne Mn1ax,- MaKCHMaJibHbIH MOMeHT 

R, Ry, Wx - CM. BbIII1e; 

I1pom6 B cepe.ux-rne rrponern 

q~ · Hi H1 

f = k. E · Jx s; 150 CM; 

r.ue k=5/384 - ,llJI5I O,llHOIIpOJieTHOH cxeMhI; 

q0
11= q/YJ- HOpManrntta5I seTpoBa.51 1rnrpy3Ka Ha BepnU<aJibttoe pe6po. 

9.8 I1pHMep pacqeTa OKaHMJI5IIOID:HX pe6ep )KeCTKOCTH KacceTHOH rraHeJIH 

9.8. l I1pHMep pacqera BepTHKaJibHOfO pe6pa MeTaJIJIHL£eCKOH KacceTbI. 

3.na1rne rrp5IMoyroJTbHoe B nnatte 

MecTO cTpOHTeJibCTBa III BerpoBoii paH:oH. 

THrr MeCTHOCTH B. 

B&1c0Ta 3.z:i:aH 115! 30 M. 
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(Pacl:leT 3JleMeHTOB Heo6XOJJJIMO BbIIIOJIH.sITb c ytieTOM 3KBHBaneHTHOH BbICOTbl 3,n:aHmI) 

06rrm~OBKa BepTHKaJibHOH Kaccen.1 pa3MepoM 750x1200 H3 OI(HHKOBaHHOH TOHKOJIHCTOBOM 

cram~ Ry= 220 MTia (22,5 Krc/MM2
) TOJlllJJIROH t=l ,2 MM. 

Illar HarrpaBrr.ITTOIIUIX B=750 MM B cepe.r:r.HHe 3)1.amrn; B=375 MM B yrrroBo:H 30He. 

BerpoBa.sr Harpy3Ka pacqeTHa.sr Ha BhICOTe 30 M: 

yrrroBa.sr 30Ha w=-212 Krc/M2
; p.sr.r:r.oBa.sr 30Ha w=+(-)116 Krc/M2 (no Ta6rr2, ITpHrrO)I<eHHe 2) 

- BhICOTa BepTHKaJibHOro pe6pa 22,4 MM; 

- BeprnI<aJibHOe pe6po )J.J11:fHOM paBHOM BbICOTe KacceTbI npHHHMaeM 1200 MM (He06XO,ZU1MO 

coe,n:HHHTb c ropH30HTanhHbIM pe6pOM) 

lllHpHHa CTaJlhHOM TIOJIOChl ¢ aca,[(HOH IlJTOCI<OCTH naHeJIH b,=Bcw'2, KOTopa.sr BKmoqaeTC.sI B pa6o­

TY pe6pa orrpe.r:r.err.sreTc.sr no cj)opMyne 5.6. ITpH llIHpvrne naHerrH 750 MM rrp11H.sITO 3Hatiett11e 

3,142 
• 2,1 · 106 

( 1,2 )
2 

Krc 
Cler= 

4 . 12(1 - 0,32 ) 750 = l 9,4l CM2 

0THOCHTeJlbHa5I n16KOCTb rrrraCTHHKH: 

2250 
Ap = 

19 41
=10,76 

I 

BenHtIHHa b 1= B.:jj12 paBHa: 

Bert 1 ( 0,22) 1 ( 0,22) 
-2- =--= 1 - -=- B = 2 . 10 76 1 - 10 76 . 750 = 34 MM; 

2Ap Ap I I 

Br<nroqemi:e B pa6oTy BbICOThI pe6pa ropH30HTaJIDHOro pe6pa: 

3,142 · 2,1 · 106 
( 1,2 ) 2 Krc 

Cler = 0,43. 12(1 - 0,32) 22,4 = 2340 CM2; 

KpHTHqecr<oe Harrp.sr>r<eHHe rrpeBhIIIIaeT pactieTHOe, crre.r:coBaTeJibHO, pe6po BbICOTOH 22,4 MM 

IIOJIHOCThlO BJ~JIIOl!eHhl B pa6oTy. 

CetieHHe BepTHKanbHOro pe6pa B BH.Ue yroJIKa 34 22,4 1,2 MM 

A=0,65 CM2
; Jx=0,29 CM4

; Wx_min=0,166 CM3; Yo=l ,74 CM 

BeTpOBa.sr Harpy3Ka Ha sepTHKMhHOe pe6po: 

q8=l 16·0,75/2 =43,5 r<rc/M 

Mar<cHManbtthlli H3rH6aIOIUHH MoMeHT B pe6pe (B rrponeTe o.r:r.HorrponeTHoii 6arrKH rrporreToM 

1500 MM): 

43,5 . 1,22 . 100 
M = = 783Krc ·CM· 8 I 

Harrp.sr>I<eHH5I B pe6pe: 

783 Krc Krc 
(J = 0 66 = 4715-2 > 2250 - 2; ,1 CM CM 
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I1porn6 pe6pa: 

q~ · E4 0,013 · 16,7 · 1204 120 
f = k. E · lx = 2100000 · 0,29 · 100 = 0,74 CM < 150 = O,BcM; 

r.ue k=0,013 - ,llJUI O,llHOilporreTHOH 6a.JIKH; 

E= 120 CM - BhICOTa natte1ur; 

Ix=0,_29 CM4 
- MOMeHT 1rnep1urn noJIHoro ceqemrn: 

9.8.2 I1p11Mep pac11eTa ropH30HTaJibHoro pe6pa Meramrn:qecKoH: KacceThI. 

l1cXO,llHbie ,naHHbie CM BbTme, KpoMe Toro: 

- BhICOTa ropH30HTaJihHOro pe6pa 22,4 MM c OTrn6oM - 20 MM; 

- nponeT ropH30HTaJihHoro pe6pa 750 MM. 

Orrpe.uemreM mHpi-rny CTaJibHOH IlOITOCbl cpaca.n.HOH TIJTOCKOCTH naHemr, KOTOpa5I BKJTIOtfaeTC5I B 

pa6oTy ro_pH30HTaJihHOro pe6pa npH BhICOTe naHerrH H= 1200 MM. 

Bemr'llHa b 1= Belf/2 paBHa: 

Bert 1 ( 0,22) 1 ( 0,22) 
-2- = --= 1 - -=- H = 2 . 17 23 1 - 17 23 . 1200 = 34 MM; 

2.:ip A.P , , 

r.ue 

- fR, j2250 
Ap = ~~ = 7,58 = 17,23. 

IlpH BhICOTe rratterrH 1200 MM no rn6mn.i:e 9.3 rrpHH5ITO 3Hatiem1e crcr=7,58Krc/cM2 

BKrrrotJeHHe B pa6oTy pe6pa rop1130HTaJibHoro oTrn6a: 

3,142 · 2,1 · 106 (1,2)
2 

Krc 
Cler = 0,43.. 12(1 - 0,32) 20 = 2935 CM2; 

KpHTHtfeCKoe ttarrp5I)Kemie npeBbIIIlaeT pactieTttoe, crre.uoBaTerrhHO, 0Trn6h1 ump1rnoH: 20 MM 

IIOJTHOCTblO BKJilOtieHbI B pa6oTy ropH30HTaJibHhIX pe6ep. 

Ceqemrn ropH30HTaJihHhIX pe6ep B BH.ue Z-rrpocpHrr5I 34 22,4 20 1,2 MMelOT r eoMeTpw1ecKHe 

napaMeTphI: 

A=0,86 CM2; Jx=0,74 CM4
; Wx_min=0,557 CM3; y0=1,327 CM 

IlpoBepKa ce'Y.eHHH pe6pa ITO npotrnOCTH. 

MaI<CHMaJihHOe 3HatfeaHe pac11eTHOH BeTpoBOH ttarpy3KH Ha ropmoHTaJihHOe pe6po: 

qr= l 16-0,75/2=43,5 Krc/M; 

If3nt6alOUlHH MOMeHT B pe6pe: 

5. 43,5. 0,752 . 100 
M = 

48 
= 254,9 Krc · cM; 

HanpmI<emrn: B pe6pe (pa.3Mep - 34 20 20 1,2 ) : 

254,9 1<rc Krc 
er= 

0 557 
= 455 - 2 < 2250 - 2; 

, CM CM 
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TipoBepKa pe6pa ITO JJ,etj_lopMaTHBHOCTH. 

MaKc~Ma.JihHOe 3Hat.ieHHe HopMaTHBHOH BeTpOBOH Harpy3KH Ha ropH30HTa.JihHOe pe6po c yt.ieToM 

rrym,cauHOHHOH HarrpaB.JIIDOmefi: 

q/=q/yF43,5/l,4=3 l , l Krc/M 

Tipom6 pe6pa 34 20 20 1,2: 

q~ · B4 31,1 · 754 75 
f = k · E ·} = 0,0106 Z l . l06 . O 74 . lOO = 0,07 CM< 150 = 0,6 CM; 

x J J 

rJJ,e k=O,O l 06 - K03cpc]rnuHeHT JJ.JUI orrpe,neneHH.SI npom6a, ylfHThrna10m11H: rrapa601ni:t.iecKoe 

pacrrpe,nenemi:e BeTpOBOH Harpy3KH Ha rop1130HTaJihHhIX pe6pax. 

Bi.rnoJ.J,: ropu3ottTaJILHLie pe6pa YJ.J.OBJieTnopsiroT Tpe6onanusiM npoquocTH u 

JJ.el)>opMaTusuocTu Bepnn{.'.aJILnoe pe6po BhICOTOH pannoH: BhICOTe naHeJiu He YJ.J.OBJieTnopsieT 

nponepKaM rio npo'IHOCTH. Tpe6yeTcH yMeHbWHTb Bb1cory KacceTbI. 

9.9 Pacl.f.eT l)>acaJJ.uoH: nJiocKocTu KacceTLI, ycuJieuuou pe6paMu )KeCTKOCTH 

9.9.1 Pacqe-£' cpaca,[(HoH rrnocKOCTH KacceThI, ycHJieHHOH BepTHKaJihHhIM rrpoMe)KYTOt.IHbIM 

pe6poM. B Ka"CJeCTBe yc11JIHBaJOmHx pe6ep MOryT HCIIOJih30BaThC5I rrpoc}_lliJIH c ce"CJeHI-IeM B BHJJ.e 

yrom<a, urnenrrepa, a TaIOI<e rrpoqnrn11 Kopo6"CJaTOro cel.J:emrn. Tiatterrh KacceThI, yc1111etttta5! pe6poM, 

pa3,n:eJI5IeTC5I Ha JJ.Be l.J:aCTH (CM. pHC. 56) 11 K3)KJJ.M l.J:aCTh rratteJlH paCClJHThIBalOTC.SI cornaCHO II. 9 .5. 

LO 

P11cyttoK 56 - CxeMa ycrroBHoro pacrrpe.uerreHH.SI BeTpOBOH 

Harpy3KH Me)!(JJ.Y pe6pa~rn natte1111 

9.9.2 Pact.JeT cpe,n:ttero pe6pa 6e3 oIIHpamrn Ha ttarrpaBJI5IJOmyio. 

Cpe.zmee pe6po paccl.J:HThIBaeTc.SI KaK o,nttorrponeTHaJI 6anKa rrponeToM H c ceqem1eM cocT05!11..r11M 

H3 pe6pa H t.iacni: rratte1rn urnp1rnoi1: b1=Berr(cM.pHc. 57). Berrwnrna Berrorrpe,nem1eTC5I no nyHKTY 9.7. 

103 



l=j ==========================i1~ ~t 
I. 0 • I 
a a 

~111111111111~ 
;31 ~-

·'' _,, 

PHC)'HOK 57 - PacqernaSI cxeMa cpe,nHero pe6pa nattemi: 

MaKCHMMbHM BeTposa.sr Harpy3Ka Ha cpe)Ulee pe6po q8 pastta: 

qB = k. Wp+(-) . Ai; 

r.ne k - I<03cpcpm.i:HeHT, yqHTbIBaIOW.HH Hepa3pe3HOCTb no rn6mi:u:e 4.3 

MoMeHT B cepemrne rrponern 6aJIKH pasett: 

qB62 qBa2 
M =-8---6- ; 

r.ue a =A1 12, M, 

E - ,nrrHHa pe6pa, M. 

ITposepKa ceqeHH.sI Ha npO'-IHOCTb: 

Cl = Mmax< R (R ) Krc/cM2 
Wx - y' 

r.ne U 11dX - MaKCHMMbHbrii MOMeHT 

R- pacqeTHoe conporn:srreHHe rrpH mrn6e anfOMHHReBbIX cnrrasos; 

Ry-· pac'!eTHoe corrpoTRBrrem1e np11 113rn6e CTan11; 

w x - MOMeHT conpOTHBJieHH.sI cetfeHH.sI 6anKR. 

I1porn6 B cepemrne rrporrern pe6pa: 

5q~E4 ( 8 2 16 4 ) E 
f = 384£/ l -5( + 25 ( :5 150; 

r.ue ( = ~~ 
10. Pac~1eT caJiaJoK JJ.JIH KpenJieuun KacceT 

10.1 Pac"lfeT caJJ.aJKH (Kpouu1Teuna cKOJih3HUlero) EQ-BR-SLID-H 

B carra3Kax EQ-BR-SLID-H cTeHKa npoqnrn.sr pa6orneT KaK o.uRorrponeTtta.sr 6anKa c 06011MH 

3ameMJieHHbIMH KOHU.RMH rro.u .ueHCTBHeM Harpy3KH OT .nsyx HKJieit ITposep.sreTCSI Ha mrn6 ceqeHH:e 

CTeHKH CaJ18.3KH. CxeMa YCTRHOBKH CaJ1a30K, 06m11H: BH.1l H pactfeTHa.sr cxeMa IIOKa3aHbl Ha pHc.59, 60, 

61. 
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Pvrc)'HOK 59 - CxeMa pacnonm1<ettm1 caml30K 
B - rnar HanpaBID110max; 
L1 - rnar cam13oK 

87 

I 1s 

40 

P11cYJi0K 60 - 06rrmH: BM.ll: caJia3KH EQ-BR-SLID-H 

10.1.1 PacqeT ca.na3KH Ha npoqHOCTb 

10.1.1.1 Coqe:ramie ttarpy30K co6crneHHbIH Bee+ BeTpoBa5r Harpy3Ka 
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A-A 

Nw(P) Nw(P) 
t p 

Nw 
B 0 

..q-A 
I IA,, 

IA 

_J_i 
a=32,5 16 

81 

~3n.M Mnp ~ w 
PHC)'HOK 61 - PacqeTHa.51 cxeMa H rrorrepe~oe ceqemi:e cana3KH 

Harpy3KH Ha CTeHKY cana3KH OT OWiOH HKJIB 

Co6crneHHbIH Bee KacceT.bI 

r.n:e Ph~Lc= G haLC *'Yi.a..,.;* b*h, Krc; 

G K•M - Bee 1M2 
MaTepHana KacceT.bI, Krc; 

'Yi\.11.C - K03cpQHil.~HeHT Ha.[(e>KHOCTH no Harpy3Ke .ll.lliI Beca KacceT no Ta6n. 3 .1 HaCTOSIII(eH 

MeTO.[(HKH 

b H h - urnpHHa H B.bICOTa KacceT.bI COOTBeTCTBeHHO, M; 

n - qHcno HKndi Kaccer&I 

BeTpoBaSI ttarpy3Ka 

N"'=kHep *(b/2)*w*L1, 

r.n:e kii~p - K03cpcpHUHeHT Hepa3pe3HOCTH B 3aBHCHMOCTH OT pacqeTHOH cxeMbI BepTHKanhHOfO 

pe6pa Kaccer.E>1; 

b - CM. Bhlllle; 

w - pactJ.eTHaSI BeTpOBaSI Harpy3Ka, KrC/M
2 

L1 - paccTOSIHHe Me)l(.[(y H KITSIMH, M. 

ITpH OIIHpaHHH KacceT.bl Ha tJ.eTbipe HKJIH 

NII'= b*h*w/4, Krc 

reoMeTpHlJ.eCKHe xapaKTepHCTHKH ceI.JeHHSI A-A 

Wx= 0,2*42/6=0,533cM3 

r.n.e 

W =0 22*4/6=0 027cM3 
y , , 

Mx A- A My A-A Mx A-A+My A-A Ry 
a A- A = - + - = - - :::; - > 

W x_A- A Wy_A-A Wx Yn 

M - P* 2/l * · x_A-A- a , KfC CM, 
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_a- CM. p11c 61; 

My_A-A= N,/ a2/l, Krc*cM; 

W x; Ry; Yn - CM. BbIIDe. 

10.1. 1.2 CoqeTa1me Harpy3oK co6crnettttbIB sec + ro.norre.u.Ha.s1 ttarpy3Ka + 60% serposoH: 

ttarpy3KH (Ha yqacTKax cpaca.u.a BbIIDe 1 OOM). 

ITop.si:.n:oK pac11ern carra3Kl1 Ha .n:attttoe coqeTatt11e Harpy3oK attarrornqeH n. 10.1.1.1 , HO np11 3TOM 

BeTpoBa5I ttarpy3Ka paBtta 0,6* Nw, 3Haqe1me P onpe.n:eJI.sieTC5I no cpopMyrre: 

P=(P ~d~c +P n~11)/n, 

r.u.e PneJ1=2*b* h*i'; 

2 - Y'-IHTbIBaeT o6rre.ueHeHHe c ,ll,Byx CTOpOH TIJIHTbI; 

b; h - CM. Bbime; 

i' - pact.JeTHOe 3Ha'-leH.He TIOBepXHOCTHOH ro.norre,ll,HOH Harpy3KH CM. n. 5.1.2 HaCTO~e:H 

MeTO)lHKH. 

10.2 Pac'leT caJia3KH EQ-BR-SLID-Y-45 

Kp10K carra3KH pa6orneT KaK KOHCOJib no.u. .ue:HcrntteM ttarpy3KH OT .usyx HKne:H:. BepniKaJibHOe 

ceqemi:e y onopttoM: nrracnrnhI camt3K.H rrpoBep5IeTC5I Ha mn16. 06~11li BH.ll cana30K H pacqeTHbie 

ceqeHHJI TIOKa3aHbl Ha p11.c. 62, 63 

10.2. l Cot.Jemmie ttarpy3oK co6crneHHhrn Bee+ serpoBa.si: ttarpy3Ka 

a) 

10 

6) 

PncyttoK 62- CarrroKa EQ-BR-SLID-Y-45 
a) o6I..IJ,HH BH.ll; 6) y3err Kpenrremrn 

K~ 1 
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P11cyHOK 63 - Pac"LJ.eTHa51 cxeMa cana3KH EQ-BR-SLID-Y-45 

Harpy3KH Ha cana3KY OT O.ll.HOH HKJIH orrpe.n.eAAIOTC51 corrracHo n. 10.1.1.1. Ha KpIOK carra3KH 

omrpalOTC5! ,LI.Be RKJIH 

Ce"LJ.emre A-A 

N M R = __.Lb:!_ + A-A < _ ___L 
()A-A 

A A-A W., r1-A r,, 

M A-A= 2P*e1+2N,.,*e2=2(P*e1+Nw*e2), Krc*cM; 

ei=0,50 CM -no 11epTe:>I<y CaJia3KH; 

e2=0,80 CM - no t.IepTe)KY CaJia3KH; 

A A-A= b*t, CM
2
; 

W x_A-A =b*t2 /6=4,50*0,22 /6 =0,03 , CM3; 

Ry; 'Yn - CM. BbIIIIe. 

10.2.2 Cot.JernH11e Harpy3oK co6cTBeHHbIH sec + rorrorre.nHM Harpy3Ka + 60% seTposoH: Harpy3KH 

(Ha Yt.JaCTKax ¢aca.na Bbllne 1 OOM). 

ITop51.ll.OK pacqern carra3oK Ha .naHHoe cot.Jemmie Harpy3oK aHarrorn11eH n. 10.2.1 , HO np11 3TOM 

seTpoBM Harpy3Ka paatta 0,60* N 11,, 3Ha11emre P orrpe.neAAeTC5! no ¢opMyrre: 

P=(P~M +Pne1t)/n, Krc. 

r)].e PHe.n=2*b*h*i'; 

2 - yt.JHTbrnaeT o6rre.n.eHeHHe c .n.syx cTopoH nrrHTbI; 

b; h - CM. BhIIIIe; 

i' - pact.JeTHoe 3Hatiemre rrosepxHOCTHOH rorrorre.n.Holi Rarpy3KH CM. n. 5 .1.2 1rncTomu;eti 

MeTO.[(HKH. 
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11. Pac11eT ropH30HTaJihHLIX nanpaamnomux (n11aHoK) 

ropH30HTaJihHbJe HarrpaBmnomHe BbIIlOJTIDIJOT pOJlb KJUIMMepoB rrpH YCTaHOBKe o6JIHUOBKH 113 

HaTypaJibHOfO KaMH5! HJIH TeppaKOTOBblX KepaMHqeCKHX IlJTHT. fopH30HTaJibHbie HarrpaBJI5IIOIUHe 

pa60TaIOT KaIC O)lHOrrponeTHbie HJIH )lByxnponeTHbi e 6aJIKH OT )leHCTBH5! ropH30HTaJibHOH BeTpOBOH 

Harpy3KH. CeqeHHe ropmoHTaJibHhIX HarrpaBmnomHx He rrpoBepmoTc5! Ha mni:6 KaK 6anKH OT Beca 

IlJIHTbI BBH.UY BbICOKOH )l(CCTKOCTH CaMOR IlJIMTbl. fIOJIKH HarrpaBJI.SHOIIJ,HX paccqHTbIBfilOTCSI KaK JiaTIKFI 

KJISIMMepa nmpHHOM pasHoii rrporreTy HarrpaBJIIDOIUeit TiporreT 6rurKH L paBeH rnary BepTHKaJihHhIX 

HarrpaBmr10m11x B. PacqeT ropH30HTaJibHOR HarrpaBJIIDOIII.eil no )lecpopMaTHBHOCTH He BhIIIOJ1H5IeTC5! 

T.K. JI.ecpopMaTHBHOCTb 3JieMeHTOB KperrJieHHSI, K KOTOpbIM OTHOC51TC51 ropH30HTaJibHhie 

HarrpaBJI5IJOIUHe, He HOpM11pyeTC5l H K TOMY )J<e )le<l_)opMaI..CMH HarrpaBJI5llOIII.eR orpam1.q11BaIOTC5l 

)I<CCTKOH: 06n11uoB1<oil. KpyqeHHSI ropH30HTaJihHbIX HanpasmnOlll.HX He rrpoHcxo)lHT T.K. eMy 

rrperr5lTCTByeT )Kecnrne IIJIHThI o6mn..coBKH. 

11.1 Pac11eT ropH30HTaJ11:.Hoii Harrpaamnomeii (n11aHKH pn.uonou) 
npH KpenJieHHH ee K .UBYM BepTHKaJihHhIM HanpaBJISllOW:HM 

11.1.1 Pact.ieT ropH30HTaJibHoil HarrpaBrrfilOmeil KaK o.rmorrporrenrnil 6rurK.H 

TiponeT 6anKH paseH rnary nepTHKaJThHhIX HarrpaBJI5llOIIIHX. PacqerHa51 cxeMa HarrpaBrr.mometf 11 ee 

ceqeHHe CM. p·Hc. 65. 

f f f f f f f f f f f f f f f f f t qw 
AJ 

l 
3 M <f111[[1]]1111\llllll~ n. 

A-A 

P11cyttoK 65 - PacqeTHM cxeMa ropmoHTaJihHoH: 

HanpaBJTIDOIUeR (rrrraHKH p51)l0BOH) 

BeTposasr Harpy3Ka Ha 1 M )lrrHHhI HarrpaBnIDOmeH-

q ... =w* h, KrC/M 

r )le w - pacLJ.eTHa51 BeTpoBaSI Harpy3Ka, Krc/M
2

; 

h - mar ropH30HTaJibHblX HanpaBJI51JOIUHX no BbICOTe, M; 

CeLJ.eHHe A-A 
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r,n:e My=.qw *L2/8 Krc*M= lOO* qw *L2/8 Krc*cM -MoMeHT B cepe.n.HHe nporrern 

O,llHOnporri!THOH 6arrKH OT BeTpOBOH Harpy3KH; 

Wy=0,619 cM3 - CM. arrh60M TeXHHqecKHx pemem1.H:. 

11.1.2. PactJeT norrKH HanpaBrrmomeH: KaK nanoK KJUIMMepa 

IlorrKa HanpaBJU!lOIUeif c oTrn6aMH pa6orneT KaK rranKH KJUIMMepa no Bceli .ri:rr11He 

HanpasrunomeH:. lllHpHHa cetJett11i1 1-1 H 2-2 paBHa b=B. Pac"tfeTHM cxeMa norrKH ropH30HTaJihHOH 

HarrpaBJI5IIOIU~H .ri:aHa Ha pHC. 66. 

e2=4 

0 
N 
II 

N ........ 

' 

t1 =1,6 

P11cyttoK 66 - Pacqernrur cxeMa rrorrKH rop113oHTaJihHoli 
HanpaBJUIIOlll.eH: (nrrattKH psi:.ri:oBoif) nm EQ-ST-H- 10 

11.1.2.1 Coqernmre Harpy3oK co6crneHHhIH Bee + BeTpoBasi: Harpy31<a 

Harpy3KH Ha nonKy 

Co6cTBeH HhIH Bee 

B - mar Bepnman:hHhIX HarrpaBJISIIOlll.HX no ropH30HTaJIH, M; 

h - mar ropH30HTaJihHhIX HanpaBJI5JlOII(HX no BbICOTe, M; 

BeTposasi: Harpy3Ka Ha OJ(HH aepXHHH (HmKHH:H) oTrn6 

Nw= N ,,,_onij/ n 

r.ri:e Nw_onn=w*B*h - BeTpoBa51 Harpy3Ka, .ri:eH.crny10mrur Ha mnny o6mi:uoBKH, 1<rc; 

w - paclieTHM BeTpOBaSI Harpy3Ka, KrC/M2
; 

B- mar Bepni:KarrhHhIX HanpaBJISIIOIUHX no ropH30HTarrH, M; 

h - mar ropH30HTaJihHhIX HanpaBJISIIOlll.HX no BbICOTe, M; 

n =2 - BeTpOBM Harpy3Ka nepe.z:i:aeTCSI Ha J(Ba OTrM6a: BepXHHH H HmKHHM. 
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Ceqe1ure 1-1 (B cepe.mrne rrporreTa) 

e,=0,47 CM - nrreqo CMJI.bl NII' paBHO IlOJIOBMHe BbICOTbl OTrn6a; 

Wx_1•1=b* t1
2/6=B* t i2/6- MOMeHT conponrnrremrn ce\femrn 1-1 ; 

Ry; Yn - CM. Ta6JI. 2.1 

CeYeHHe 2-2 

- Nz-2 + M2-2 < Ry 
CJ2- 2 - -

Az-2 Wx_2-2 Yn 

r.ue N1.2=2*N11· -yCHJIHe OT BeTPOBOH Harpy3KH B ceqeHHH 2-2 'Krc; 

M2.2=P*e2 - MOMeHT B ceqemm 2-2, Krc*cM; 

A1.2=B* tz - rrrroma,n:1> ceqeHmI 2-2, cM2
; 

W x_2.2=B*t//6 - MOMeHT corrponrnnemrn ceqeHH5I 2-2, cM3
; 

Ry; Yn - CM. Ta6n.2.l 

11 .1.2.2 CoqernttHe Harpy30K co6crneHHhlli: Bee + rorrorre,n:Ha5I Harpy3Ka + 60% BeTpoBo:H 

ttarpy3KH (Ha yYaCTKax ¢aca.n:a BhIIlle 100M). 

Tiopsi:,n:oK pacqern HarrpaBMJOme:H Ha ,n:aHHOe coqernmi:e Harpy3oK aHanorn:qeH rr. 11.1.2 .1, HO rrpH 

3TOM BeTpoBasi: Harpy3Ka paBHa NII'= 0,6*(N11'_ni/ n), 3Ha'lettHe P onpe,n:errHeTc.sr rro ¢opMyrre: 

P=Ponn +Pn~Jl 

r,n:e P11e.u=2 *B*h*i' - rorrorre,n:Ha.sr Harpy3Ka Ha o6mn~OBKy, Krc; 

2 - yq1ff1>IBaeT 06rre,n:eHem1e c .D:Byx crnpoH 06m1u.0Bm; 

B, h - CM. B1>Illle; 

i' - pacqeTHOe 3HaqeHHe IIOBepXHOCTHOH rorrorre,n:HOH ttarpy3KH. 

11.1.3.Pac'ieT tta npoqflocTh ropH30HTaJihHoro ceqemrn A-A, npoxo.n:si:mero no ttmrrneMy KpaIO 

6opni:Ka 3aKrrerrKH 

I11Hp1rna ce'l:leHHSI A-A paBHa b=B. Pact:ieTHasi: cxeMa ,n:rrsi: npoBepKH cet:iettHsi: A -A ,n:atta Ha pnc. 67. 

e2=9,26 

t=1 ,6 

1 1 

tO_ 
l.() 
...-

11 ...-
Q) 

P11cyHoK 67 - PaclJfattasi: cxeMa .UJI5I rrposepKH ceqeHHSI A-A 
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11.1.3: 1 Co11ernm1e Harpy3oK co6crneHHhlli Bee + BeTpoBasi: Harpy3Ka 

Harpy3KH, ;::i:eikrnyroru.He Ha ceqeHHe A -A 

P=Poon - Bee o6JlHUOBKH 

Nw=1'.11*B*h- paBHO;::i:eH:crnyIOru.asi: CHJl OT BeTpOBOH Harpy3KH, ;::i:ei1CTBYIOIIlHX Ha sepXHHH H 

I:HDKHHH OTfH6hI, KfC 

r;::i:e Po6n; w; B; h - CM. Bhime 

Ce1-iemre A-A 

Mx_A- A Ry 2 
(TA-A = - - ::; - 'Krc/CM 

W.r_A- A Yn 

r;::i:e M x_A-A=Nw*e1-P*e2 - MOMeHT B ceI.J.emrn: A-A, Krc*cM; 

P; Nw - CM. Bhrrne; 

e1=1,56 CM - paccTOIDIHe OT paBtto;::i:eH:crnyromeH: CHJThI NII' ;::i:o ceqeHHSI A -A CM. p11c. 67; 

e2=0,926 CM - CM. p11c. 67; 

Wx _A-A=b*t 2/6 =B*t 2/6- MOMeHT corrponrnnemrn ceqeHHSI A -A, CM 3; 

Ry, 'Yn - CM. BhIIIIe. 

11.1.3.2 CoqeTaHHe Harpy3oK co6crneHHhIB Bee + ronone;::i:Ha5I Harpy3Ka + 60% BeTpOBOM 

Harpy3IG1 (Ha 'y"LiacTKax ¢aca;::i:a Bhune 1 OOM). 

ITopsi:;::i:oK pacI.J.era Ha ;::i:aHHOe coqernm1e Harpy3oK aHanornqeH rr. 11.1.3 .1 , HO rrpH 3TOM BeTpoBa5I 

Harpy3Ka pasHa 0,6* N 11, , 3Haqettlie P orrpe;::i:eJI5IeTcsi: no cpopMyne: 

P=Poon +Pne.a 

r;::i:e Pn~.u=2 *B*h*i'; 

2 - yqHTbIBaeT 06ne;::i:ettem1e c ;::i:syx CTOpOH IlJillThI; 

B; h- CM. Bhnne; 

i' - pacqeTHOe 3Haqem1e ITOBepXHOCTHOH ronone;::i:HOH Harpy3KH CM. rr.3.7 HaCTOSIIIleH 

MeTOJJ:HKH. 

11.1.4 PacLieT y3na Kperrnemrn ropH30HTaJihHOH HarrpaBJI5IIOIUeii K sepTHKaJihHOH HanpaBnsi:rorueif. 

f opH30HTaJibHaSI HarrpaBJI5IIOIUaSI KperrHTCSI K .llBYM sepTHKa.JlhHhIM HanpaBJI5IIOIIlJIM, K KCDK.UOH -

0.llHOM 3aKJieITKOH A2/ A2 0 4,8 MM. 3aKnerrKH paccqHThIBaIOTC5I Ha cpe3 OT co6cTBeHHOro Beca ITJiliThl 

H Ha pacnnKe'fn1e OT seTpOBOH Harpy3KH. 

11.1.4.1 CoqernHHe Harpy3oK co6crneHHhIB sec+ BeTpoBa5I ttarpy3Ka 

Harpy3KH Ha coemrneHHe (Ha o;::i:tty 3aKnerrKy) 

Co6crneHHhIH Bee 

P=P oGn /2, Krc 

r;::i:e Poon - CM. ShIIIle; 

2 - ·sec o6mnJ;OSKH rrepe.uaeTcsi: Ha ,n:Be 3aRnerrKH. 
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BerpoBM Harpy3Ka 

Nw= Nw_0 !'in/2=w* h*B/2, KTC 

rne w* h*B - CM. BbIIIIe; 

. 2 - ~TbIBaer c6op BeTpOBOH Harpy3KH c IIOJIOBHHbI TIJUITbI. 

A) Ha cpe3 

_P_<N 
n•ns - rs 

rne P - CM. Bbillie; 

n= 1 - q11c110 3aKJienoK B coemrnemnr; 

ns=l - t.IHCJIO pa60t.IHX cpe30B onHOH 3aKJieITKM; 

Nrs -pact.IeTHoe ycmrne cpe3a nmr onHoii 3aKrremm no rn6rr. 2.2 HaCT05II.Uei1 MeTOnMKH, Krc . 

.6) Ha CM5ITHe coen11tt5IeMbIX 3JieMeHTOB 

_P_<R 
n*d•l:t - rp 

rne P - cM. Bblllie 

n=l - t.IHCJIO 3aKJienoK B coen1rnemu1; 

d.- nuaMeTp ornepcTM5I nm 3aKrrerrKH; 

I t - HaMMeHbIIIa5I CYMMapHa.51 TOJII.UHHa 3JieMeHTOB, CMHHaeMbIX B onHoM HanpaBrremrn; 

Rrp - pacqerttoe conpoTMBrremre CM5ITIHO 3JieMeHTOB, coen11mreMbIX 3aKJieITKaMM no rn6n. 2.1 

HaCT05Illl,eH MeTOnHKH. 

B) Ha pacT5I)l{eHHe 

Nw < N 
n - rt 

rne Nw - CM. Bhlllie; 

n= 1 - t.IHcrro 3aKnerroK B coenuttettMM; 

Nr1 - pacl..(eTHoe ycHrrHe pacrn)l{ettH.sr nm O.llHOH 3aKnenKH no rn6n. 2.2 HaCT05II.Ueii 

MeTonMKH, KTC. 

11 .1.4.2 Coqernm1e Harpy3oK co6crneHHhlli sec + rononentta5I Harpy3Ka +60% nerponoH: 

ttarpy3KH (tta yqacTKax cpacana Bbillie 1 OOM). 

ITop.srnoK pacl.JeTa y3rra Ha naHHoe co-1.JeTattRe Harpy3oK attarrorn'-leH rr. 11.1.3 .1, Ho npR 3TOM 

nerpona.sr Harpy3Ka panHa Nw=0,6*(Nw_rn/2), 3Hat.Iem1e P orrpenemeTC5I rro cpopMyne: 

P=(P00n +Pne11) /2 

rne Pnen=2. *B*h*i'- rorrorrenHM ttarpy3Ka Ha o6rrm.{OBKy, Krc; 

2 - yqHTbIBaeT 06rren11Herrne c nnyx CTOpOH o6JIHUOBKH; 

B, h - CM. Bhrrne; 

i' '---- pacqeTHOe 3Hal.J.eHHe llOBepXHOCTHOH roJTonenHOH Harpy3KH CM. II. 3.7 Hacrn.srmeif 

MeTO)lHKH. 
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11.2 Pac'leT ropH30HTaJibHOH nanpanmnom;ei't (nJiamrn: cTapTonoH:) 
npH KpenJiemrn ee K .l.J:BYM BepTHKaJibHblM nanpaBJUIIOlll;HM 

06rn:He IT05ICHeHmI I< pactJeTy ropH30HTaJI1>HblX HanpaBJI5IIOIIl;HX CM. n.11. 

11.2.1 PactJeT ropH30HTaJihHOH HanpaBJUuou::i:eH: KaK O.Li:HonponeTHOH 6anKM. 

ITponeT 6anKH paBeH mary BepTHKaJibHbIX HanpaBJUllOrn:Hx. PactJeTHa5I cxeMa Hanpasmnou::i:eH: 11 ee 

ceqem1.e CM. pHc. 68. 

ff ff ff ff ff ff ff ff ft q w 
Aj 

l 
3 n. M .a11111llTl II 111111 11 rTIIrrtrn...,_ 

A-A 

PHCYHOI< 68 - Pact.JeTHM cxeMa ropH30HTIUihHOH 
HanpaBJUllOIUeH: (nnaHKH CTapTOBOH) 

BeTpoBa5I Harpy3Ka Ha 1 M .Li:JIHHbI Hanpasmnoru:eti 

q"'=w* h/2, KrC/M 

r.Li:e "'' - pacqeTHa5I seTPOBa5I Harpy3Ka, Krc/M2
; 

h - CM. Bbille (n.11 ); 

2 - BeTposa5I Harpy3Ka co6RpaeTC5I c ITOJIOBHHbI BbICOTbI ITJIHTbI. 

,ZJ:anee paclfeT cetJeHH5I A-A BbIITOJIH5IeTc.si. attanorntJHo rr. 11.1.1 .Li:aHHoH: MeTO.LJ:HKM. 

11.2.2 PacYeT rrorrKH HarrpaBnmou::i:ei1 KaK nanKM I<IT5IMMepa 

I1oJTKa HarrpaBJUllOill.eH c OTrn6aMH pa6orneT KaK JiaITKH KIUIMMepa no BCeH .Li:JIHHe 

HanpaBJI5IJOIJJ;eii. lllHpHHa ce'IeHM'H 1-1 11 2-2 pasHab=B. Pact:J.eTHM cxeMa noJII<H ttarrpaBmnorn:eH: KaK 

JiaITKH KmIMMepa .Li:aHa Ha pHC. 69. 

0 
N 
II 
~ 

1 

0 0 
r-- co 
II II 

N ..-
Q) Q) 

Nw 

PHcyHoK 69 - PacYeTHaJI cxeMa 110.JTKM ropH30HTaJihHoH: 
HanpaBMIOm;ei1 (mrnHKH CTaPTOBOH) nm EQ-ST-S-10 

114 



11.2.2.1 Co'!eram1e Harpy3oK co6crneHHbIB Bee + BeTpoBa51 Harpy3Ka 

Harpy3KH Ha rronKy 

Co6crneH HhIM Bee 

r.ll,e P011n ~ CM. o6o3Ha'Iemrn n. 11. 1.2. 1. 

BeTpoBa51 ttarpy3Ka Ha O.ll.HH OTrn6 

Nw=w*B*hln 

rne 111; B; h; n - cM. o6o3Ha'!emrn rr. 12.1.2.1. 

Ce'Iett11e 1-1 

r.ll,e M 1.1= Nw*e1 - MOMeHT B ceqemrn 1-1 , Krc*cM; 

e1 - rrrre"llo CHJII>I Nw paBHO nonoBMHe BI>ICOTI>I 0Tr116a, CM; 

\Yx_1_1= 0,256 cM3
- MOMeHT conpoTHBnemrn ceqemrn 1- l cM. n . 11.1.2.l; 

Ry; Yn - CM. Bbillle. 

Ceqemi:e 2-2 

_ N2-2 + M2-2 < Ry 
O"z-2 - - - --- - -

A2-2 Wx_2 - 2 Yn 

r.ne N2.2=N 111 - BeTpOBM Harpy3Ka B ce'!emrn 2-2, I<rc; 

M 1.2= Nw*e2+P*e3 - MOMeHT B ceqem111 2-2, Krc*cM; 

e1; e3 - CM. pHC. 69, CM; 

A1-2=b*t2= B*t2 - nrroma.ll.I> cetJeH1u1 2-2, cM2; 

W x_2-2=b* t12/6=B* t1 216 - MOMeHT corrponrnrremrn ceqemrn 2-2, CM3
; 

Ry; Yn - CM. BbIIIle. 

11 .2.2.2 Cot.IeTamre ttarpy3oK co6cTBeHHI>IM Bee + rorrorre,ntta51 ttarpy3Ka + 60% BeTpoBoti 

Harpy3KH (Ha yt.IaCTKax cpaca.na BI>IIIIe 1 OOM). 

IIop51.[(0K pacqera HanpaBIDIJOW:eM: Ha .ll,aHHoe co'IeTam1e Harpy3oK aHarrornqeH rr. 11 .1 .3 .2, Ho 11p11 

3TOM BeTpOBM Harpy3Ka paBHa 0,6* Nw, 3Ha'!emre P orrpe.nerrneTC51 no cpopMyrre: 

P= P o6Jl + P nc11 

r .n:e Pne.ll-:- CM. o6o3Ha"l!eHH51 n. 11.1.2.2; 

11.2.3 Pac'IeT Ha npot.IHOCTI> ropH30HTarroHoro ce'!eHH51 A -A , npoxo.[(si:rn:ero no mrn<HeMy KpaIO 

6opn1Ka 3aKJiemrn 

lllHpm-ia ceqett11si: A -A paBHa b=B. PacqeTHa51 cxeMa .[(JI51 npoBepKH ce4eHH51 A-A .[(aHa Ha p11c. 70. 
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e2=9,26 

t=1,6 

0 
N 
II 

N -

11 
11 
11 
1 1 
11 
11 

L[) 

I'­
ll 
~ 

Q) 

P11cyHOK 70 - PacqeTHa5.l cxeMa .n:m1 npoBepKH cet.J.eHH5I A-A 

11 .2.3. 1 Coqeramre Harpy3oK co6cTBeHm>IH Bee + BeTposa5I aarpy3Ka 

Harpy3KH; ;::i:eiicTB)'IOIUHe Ha ceqett11e A -A 

N 11.= w*B*h/ n 

r.n:e P ~Rn ; w; B; h; n - CM. n. 11.1.2.1; 

Ceqemre A-A 

r .n:e Mx_A-A= Nw*e1-P*e2 - MOMeHT B ceqemrn: A -A , Krc*cM; 

P; Nw - CM. BhIUie; 

_e,=0,75 CM-pacCT051.HI-ie OT CliJlbINw.n:o ceqemrn A-ACM. pHC. 70; 

e2=0,926 CM - CM. pHC. 70; 

w x _A-A =0,256 CM 3 - MOMeHT conpOTHBJieHirn Ce'-IeHIUI A-A CM. n. 11.1.3 .1 ; 

Ry, "(11 - CM. BbIUie. 

11.2.3.2 CoqeTamre ttarpy3oK co6cTBeHHhlli sec+ rorrorre;::i:HM Harpy3Ka +60% BeTpoBoif 

Harpy3KH (Ha yqacTKax cl)aca.n:a BhIUJe 1 OOM). 

I1op51..n:oK pact.fern Ha ;::i:attHoe coqeramre Harpy3oK attarror11qeH rr. 11.2.1 , HO npH 3TOM seTpoBa5.l 

Harpy3Ka pastta 0,6* Nw, 3Hatfett11e P onpe.n:en5.leTC51 rro cpopMyrre: 

P=Ponn+Pne11 

r .n:e PnM=2*b*h*i' ; 

2 - yqHTbIBaeT 06rre.n:irnett11e c .D:Byx CTOpOH IlJlliTbI; 

b; h - CM. BbIIIIe; 

i ' _- pacqeTHOe 3Hatfemi:e IIOBepXHOCTHOH ronorre;::i:HOH Harpy3K11 CM. n . 3.7 HaCTo.mueif 

MeTO.D:HKH. 

11.2.4 PacqeT y3rra Kpennett115.l ropmoHTaIIbHOH HarrpasrrmoI.I..J;eif K sepTHKMI>HoH: HarrpaBrrmorueif. 

11 6 



ITopsi:.n.oK pacqern y3na KpenneHiur ropH30HTam:.Hoi1 HanpaBJUIIOrn:eH: EQ-ST-S-10 

amUiornqett n. 11.1.4. Tipn :noM ttarpy3KH Ha OJUIY 3aKJienKy paBHI:.I: 

A) Co11ernm1e Harpy3oK co6crneHHhIB Bee + BeTpoBa5£ ttarpy3Ka 

Co6crneHHI:.IH: Bee 

P=P(lon/2= Goo1*Yoon*B *h /2, Krc 

r.n:e Gofin; Yol'in; h; B - CM. BbIIIIe; 

2 - yqHTbIBaeT Bee nOJIOBHHbl IIJIHTbl. 

BeTpoBasr Harpy3Ka 

Nw = Nw_ol'in/4= w*B*h /4, Krc 

r.n:e w; h; B; - CM. BI:.Ime; 

4 - BeTpOBa.sr Harpy3Ka Ha Y3eJI co6HpaeTc.sr c 1/4 nnow:a.n.11 nJIHTbI o6JIHUOBKH. 

E) Cot!ernttHe Harpy3oK co6cTBeHHI:.IH Bee + rorrone,n:HM Harpy3Ka + 60% BeTpoBo:H ttarpy3KH (Ha 

r1aCTKax cpaca.n.a BbIIIJe 1 OOM). 

Co6cTBeHHI:.rn Bee o6JIHUOBKH + ronorre.n.tta.sr Harpy3Ka 

P= (Poon +Pni:Jl)/2, KfC. 

r.n:e P.ne11; 2 - CM. o6o3HaqeHHSI n. 11.1.2.2; 

Be-rpoBaJI ttarpy3Ka 

Nw= 0,6*Nll'_nn14, KrC. 

12. IlpHMephl pacqeTa ropH30HTaJihHhIX HanpaBJISIIOID:HX 

12.1 IlpuMep pac'leTa ropH30HTaJILHOH Hanp aBJimomeu (nJiaHJrn pSIAOBon) 
n pu Kpen JieHHH ee K ABYM BepTHKaJibHhIM HanpaBJISllODJ.HM (THO EQ-ST-H-10) 

12.1. l HcxOJUibie ,n:aHHbie 

3,n:aHHe npmrnyrorrbHoe B nrratte. 

MecTO cTpOHTerrI:.cTBa III BeTpoBoH: paifoH. 

nm MeCTHOCTH B. 

II paifoH no ronone.n:ttoli Harpy3Ke. 

BI:.1corn 3,naHmI 75 M. 

(PacqeT 3JieMeHTOB Heo6XO,ll.HMO BbITIOJIHSITb c yqeTOM 3KBI1BaJieHTHOH BbICOTbl 3):laHHSI) . 

06mn..1;0BKa - IIJIHTbI H3 HaTypanbHOro KaMHSI pa3MepoM 600x600x20 MM. G(lon=50 Kr/M2 

Illar BepTHKaJibHhIX HanpaBJUIIOIIUiX B=600 MM, B yrrroBoi1 30He B=300 MM. 

Illar ropH30HTaJihffbIX HanpaBJI5IIOW:HX B=600 MM. 

MaTepHan ropH30HTaJibHI:.IX ttarrpaBnmorn:Hx - aJIIOMHHHeBI:.Iii cnnaB A,[(3 1 T l 

MITa=1250 Ki/cM2
. 

ropH30HTaJibHble HanpaBJISIIOI.UHe pa60TalOT no O)::{HOIIponeHOH cxeMe B ropH30HTaJibHOR 

nJIOCKOCTH B cepe.n:irne cpaca.n:a 3.D.aHHSI H no .D.ByxrrponeTHOH cxeMe B yrrroBOH 30He. 
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BeTpOBa5l Harpy3Ka Ha BhICOTe 75 M (npHH5ITa): 

yrnoBa5l 30Ha w=-283 Krc/M2
; Bee 3_naa11e w=+(-)154 Krc/M2 no Ta6n. 2 np1rnmr<em:15I. 

BomOJTH5IeM pacl.JeT ropH30HTanbHOH HanpaBn5IJOll.(eH pacnono)!(eHROM B cepe.n11He 3,n:aHH.51 

(p5I,n:OBM 30Ha). 

12. 1.2 Pacl.JeT Ha npoYJHOCTh ropH30HTanbHOM HanpaBMJOll.(ei1 r<aK o.nHonponeTHOM 6anr<H oT 

.ueii:cTBmI BeTpOBOM Harpy3KH 

TiponeT HanpaBJI5llOll.(ei1 L=B=0,6 M. 

Pacqei:'HYJO cxeMy HanpaBmIOll.(eM CM. pttc. 66. 

Harpy3Ka Ha 1 M .UJIHHbI aanpaBMJO:rn:eH: 

BeTpOBM aarpy3Ka 

. qw=w* h= l54*0,6=92,4 Krc/M 

CeL1e1rne A-A 

My A-A Ry 
CTA-A = - ::; -

Wy_A-A Yn 

rrre M = 0 125*q *B2=0 125*92 4*0 62= 4 158 r<rc*M = 415 8 Krc*cM 
~ y ' \1

1 
' ' ' ' ' 

W y=0,619 cM3 - no ano6oMy Tex1rnqecKHx pernemri1. 

<JA·A=415,8/0,619 =671,7 <1250 Krc/cM2=Ry 

BbIBO.!J.: ropu30HTa.JihHasr 1-1anpaB.JIS110I.IJ.aS1 (nJiaHI\'.a psr;:i:onan) y;:i:os.JieTsopsreT Tpe6onaHHSIM 

npoqnocTu. 

12.1.3 Pacl.feT TIOJTKH HanpaBJI5I10II.leM Kar< nanr<H KJUIMMepa 

I1onr<a HanpaBJI5llOll.(ei1 c oTrn6aMH pa6orneT KaI< nanKH r<JUIMMepa no Bcei1 .UJIHHe 

HanpaBM1o:rn:ei1. lllHpHHa ceqett 11H: 1-1 H 2-2 b=B=60,0 CM. PacqeTHy10 cxeMy nomrn, HanpaBJI5llOll.(eH: 

CM. pHC. 67. 

12.1.3 .1 CoqeTam.Ye Harpy30K co6cTBeHHhlli Bee + BeTpona5l Harpy3r<a 

Harpy3KH aa noJIKy HanpaBrrmo:rn:eH: 

Co6crneHHbIH Bee 

P=P0 r;n=19,8 Krc 

r.ne P 0r;,,= G0 0n *'Yoi'in *B*h=50,0* 1, 1 *0,6*0,6= 19.8 KrC. 

BeTpoBa5I Harpy3Ka BepxHHH (HH>KllliH) oTrn6 

Nw=w*B* h/2= 154*0,6*0,6/2=27,7 1<rc 

- Mi-1 <Ry 
CT1- 1 - -

Wx_1-1 Yn 

r.ue M1.1= Nw*e,=27,7*0,47=13,0 r<rc*cM; 

W x_I-1=B *t12/6=60,0* 0,162/6= 0,256 CM3 

. 0"1 -1= 13,0/0,256=50,8 < 1250 KrC/cM2=Ry 
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Ceqem1e 2-2 

_ N 2 -2 + M 2 - 2 < Ry CTz- 2 - -- --- - -
A2-2 Wx_2-2 Yn 

r.ne N2-2=2*Nw =2*27,7 =55,4 Krc; 

M1-2=P*e2 =19,8*0,4=7,9 Krc*cM; 

A1-2=B* tz=60,0*0,2=12,0 cM2; 

Wx_2-2=B*t//6=60,0*0,22/6= 0,40 CM3
; 

cr2-2=(55,4/12,0)+( 7,9/0,40)=24,4 <1250 Krc/cM2=Ry 

BLIBOA: noJIKa ropu30HTaJILHOH uanpaBJrn:iomeii (pH,ll.OBoii nJiaHKH) YAOBJieTBopsteT 

Tpe6oBaHIUIM npO'-IHOCTH. 

12.1.4 PacqeT tta rrpo9HOCTb rop1130HTa.JThHoro ceqemrn: A-A, rrpoxo.nHmero no H1-n1rneMy Kpa10 

6opnma 3aKJiemrn 

li1Hp11Ha ceqett115! A-A b=B=60,0 CM. PacqeTHYJO cxeMy ,n:IDI rrpoBepKH ceqemrn A-A CM. p11c. 68. 

12.1.4.1 CoqeTami:e Harpy3oK co6cTBeHHbIH Bee + BeTpoBa5! Harpy3Ka 

Harpy3KH, .neH:cTBy10m11e Ha ceqett11e A-A CM. n. 12.1.3.1 

P=l 9,8 Krc 

2Ni,,=2*27,7= 55,4 KrC 

CeqeHHe A-A 

Mx ,J-A <Ry / ? 
a A- A = - -- - - ' Krc CM-
. W x_A-A Yn 

me Mx_A-A=2 Nw* e1-P*e2= 55,4*1,38- 19,8*0,58=65,0 Krc*cM; 

ei=l ,56 CM -CM. p11c. 67; 

·e2=0,926 CM - CM. p11c. 67; 

Wx _A-A=B*t 2/6 =60,0*0,162/6=0,256 CM 3
- MOMeHT conpOTHBJiett115! ce-qemrn: A-A; 

CTA-A=65,0/0,256 =254>1250 Krc/cl\/=Ry 

Ce11eHue A-A YAOBJieTBOpHeT Tpe6oBaHHHM npo11HOCTH. 

12.1.5 Pac1:leT y3na KperrneHH5! rop1130HTaJihttoH: ttanpaBmnoru:eH: K Bepn1KaJibHOH HanpaBJI5IIOIIJ,eH:. 

f opH30HTa.rThHa5! HanpaBJI5lIOUJ.a5! KperrHTC5I K .UBYM BepTHKaJibHbIM HanpaBJI5llOll.l;HM, K Ka)I<,li,OH -

O,llHOH 3aKrrenKOH A2/A2 0 4,8 MM. 3aKJiellKH paCC9H:TbIBaIOTC5l Ha cpe3 OT co6cTBeHHOro Beca 11 Ha 

paCT5I)J<eH11e OT BerpoBOH Harpy3KH. 

12.1.5.1 CoqeTatt11e Harpy30K co6crneHHhlli Bee+ BeTpOBM Harpy3Ka 

Harpy3KH na coe.n11ttem1e (tta o.ntty 3aKJienKy) 

Co6crneHHhIM Bee 06mn1,0BKH 

P=Porin/2=19,8/2= 9,9 Krc 

BeTposa5l Harpy3Ka 

Nw =w* h*B/2=154*0,6*0,6/2=27,7 Krc 

A) Ha cpe3 
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rne P =9 ,9 Krc ; 

n=l - tfiICJTO 3aKnenoK B coemrneH¥nr; 

n5= 1 - q11cJTo pa6oq11x cpe3oB OL(HOH 3aKnenKH; 

Nr5=3200 H=320 Krc - pacqeTHOe ycmrne cpe3a L(Jrn OL(HOH 38KJierrKH rro Ta6JI. 2.2 

HaCT05lID;eH MeTOL(HKM, KfC. 

E) Ha CM5lTHe coen11m1eMhIX :meMeHTOB 

p - 9,9 - 2 --- - - 127,0 < 2000K2c/cM - Rrp 
· n•d•Et h0,52•0,15 

r.n:e P=9,9 r<rc 

n= l- "tfHCJTo 3aKnenoK B coemmettmr; 

d~ 0,52 CM - L(HaMeTp ornepCTH51 IlOL( 3aKJierrKy; 

It =O, 15 CM- TOJIIIWHa ropM30HTaJibHOH 1rnnpaBm110mea t (tr.11=0, l 5cM< tu1=0,25cM); 

Rrp = 195 MI1a=2000 Krc/cM2
- pacqeTHOe conponrnnem1e CM51THIO 3JieMeHTOB, coeL(HH51eMbIX 

38KJienKaMH no Ta6JI. 2.1 HaCT051ll(eH MeTOL(HKH. 

B) Ha pacrn)J(eHHe 

Nw = 27
'
7 = 27, 7 < 400K2C = Nrt 

n 1 

rne Nw =27,7 Krc; 

n= 1 - tnicJio 3aKJienoK B coemrnemrn; 

Nn=4000 H=400 Krc - pacqeTHoe ycHJIHe pacrn)I<eHH51 L(JI51 OL(HOH 3aKJienK11 no Ta6JI. 2.2 

HaCT05Ill(di MeTOL(HKH, I<I'C. 

Kpem1eHHH ropH30HTaJibHOH HarrpaBJIHIOIIJ.CH K BepTHK3JlbHOH 

HanpaBJIHIOIUCH YAOBJICTBOpHeT Tpe60BaH1rnM npOt.tHOCTH. 
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IlpHJiomenHe .Nd 

reoMeTpnqec1rne XapaKTCpHCTHKH 

CC'ICHHH nanpaBJUllOUlHX 

c ytteTOM pe.ny ... upoBaHHblX napaMeTpOB 
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RLS-GU-T 608222 

0 
<D 

r-

N . "<T_ 
0 

- ----

2.2 

.....(' 

I 3,1 

82 

--- -

rlro.J.wlp: 245.3449 
~: ':'51.f$7 
0µ3fM·MB3l~ pawa X -41.00Xl - 41.00Xl 

Y: -13.8'.)54 - 46.1946 
~llla:C'. XO.OOXl 

Y: O.CCXXl 
11.bveHTbl ~ x 83026.m> 

Y: 7 4720. 'JXJ:J 
l...Vfe>K M:\\1. ~ ~: O.CXXl5 
Pa,!J,l.1yc:b1 VHepl..""1: x 18.3958 

Y: 17.4515 
r J138Hbe M:lo'v'eHTbl l-1 H3!1J8BneHilSI X-Y OT1-0ClllTeTbl- L.J'HTP8 M3CC 

I: 74720.00:0 ~ [O.OOXl 1.00Xl] 
J: 83026.26ro B,!J,011b [-1.00Xl O.OOXl] 

V\6r-1,80; Wp1,82 

Jx 83026,3 3 W = - = = 1 80 CM 
X y 46,2 I 

C)l<aTa nonKa t=2-0,4=1,6 mm (c yqeTOM pmpneHH.SI) 

CBeC bc=(82-2,0*3, 1)/2=37,8 MM 

cnnas 6063 T6 Ry=135 MTia 

,lJ;n.SJ rronKH Ka = 0,43 

.fK;, = .j0,43 = 0,656 

£= ~= Jffi =0,861 

- b 39 
il = = = 1 7 6 > 0 7 48 

25,14 * t * E *Fa- 25,14 * 1,60 * 0,861 * v'0,43 ' I 

x - 0,188 1,76 - 0,188 
p = i!.2 1,762 = 0,532 

her = p * b = 0,532 * 37,8 + 3,1 = 23,3 * 2 = 46,6 MM 
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0 
<D 

I 

2,2 

nno1.4a,o,b: 188.0927 
nep1'1Merp: 276.0062 
OrpaHl'1Yl'1Bato1.4aR paMKa: X: -23.3000 -- 23.3000 

Y: -17.7032 -- 42.2968 
l...leHTp Mace: X: 0.0000 

Y: 0.0000 
MoMeHTbl 1'1HBPL\1'11'1: X: 70766.5982 

Y: 13632.9318 
l...l/6e)i(. MOM. 1'1HBPL\1'11'1: XY: -0.0386 
Pa,o,1'1yCbl 1'1Hep1.zy11'1: X: 19.3967 

Y: 8.5135 

ill rnaBHblB MOMeHTbl l'1 HanpaBflBHl'1R X-Y OTHOC1'1TeflbHO l.\BHTpa Mace 
I: 13632.9318 BAOflb (0.0000-1 .0000] 
J: 70766.5982 B,D,Oflb (1.0000 0.0000] 

Wx=1 ,67; Wy=0,58 

I. 

ITpH C>KaToii norrKe C)l(aTa cTeHKa 

a2 13,92 
l/J = CJ1 = -46,08 = -0,302 

.lJ:llil CTeHKH 

. Ka = 0,57 - 0,211/J + 0,071/;2 = 0,57 + 0,21 * 0,302 + 0,07 * 0,3022 = 0,640 

ff<; = .j0,640 = 0,792 
- bc/t 55,8/1,8 
A.P = = = 1,76 > 0,748 

25,14 * E * .[K;. 25,34 * 0,861 * 0,8 

A.P - 0,188 1,76 - 0,188 
P = x; = 1,762 = o, 5o7 ~ 1,0 

her = p * b = 0,507 * 55
'
8 + 4,2 + 13,9 = 40,0MM 

1,302 
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"' ..... ..... 

RLS-GU-Y 

1 8 

<O 

"' 

n110 111aAb: 246.9981 
nep t<Me Tp: 395.2285 
OrpaHl'IYHBalOU.(a R paMKa: X: -37.0000 - 37.0000 

Y: -23.3734 -- 54.1266 
L\eHTJl Mace: X: 0.0000 

Y: 0.0000 
MoMeHTbl l'IHep4l'll'I : X: 108581.4759 

Y: 78136.8805 
L\16eK MOM. l'\Hep41'1H'. XY: 0.0000 
PaAHYCbl w<ep41'11'\'. X: 20.9667 

Y: 17.7861 
r 11aBHble MOMeHTbl H Hanpa eneHIAR X-Y OTHOCl'\TellbHO 4eHTpa Ma e< 

I: 78136.8805 BAOllb (0.0000 1.0000] 
- -

"'· t c;; 

74 

C>I<ara nom<a t= 1,3 mm 

CBec bc=(12,6-1 ,0) = 11 ,6 MM 

cnrraB 6063 T6 Ry=135 Mila 

.IJ:JUI ITOJIKH K0 =0,43 

j~_ 
J: 108581.4759 BAOllb (·1.0000 0.0000) 

Wx=2,01 ; Vl/y=2, 11 

Fa= J0,43 = 0,656 

~ {WO 
E =~Ry= ~Lls = 0,861 

- b 11,6 
A. = = = 0 628 < 0 7 48 

25,14 * t * E * Jk;, 25,14 * 1,30 * 0,861 * -J0,43 J I 

Pe.u)'KUH.H HeT. Pa6oTaeT norrHoe ce~em1e. 

Bepxirn5f norrKa 

p=l 

- b 19,3 
A. = = = 0 343 < 0 673 

25,14 * t * E * Jk;, 25,14 * 1,30 * 0,861 * ..J4 I I 

Pe.u)'Ku1111 HeT. Pa6orneT norrHoe cet.1eH11e. 

C)I<aTa CTeHKa 

Ilp11 C)I<aTOif nonKe C)J<aTa cTettKa 

\j/=cr _2/cr _ 1 =13,92/(-46,08)=-0,302 

IlpH C)!<aTOH IIOJIKe CJKaTa CTeHKa 

p=l 
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CJ2 23,37 
l/J = - = = - 0,432 

CJ1 -54,13 

,IJ;1rn CTeH Kl1 

Ka = 0,57 - 0,211/J + 0,071/J2 = 0,57 + 0,21 * 0,432 + 0,07 * 0,4322 = 0,674 

jK; = )0,674 = 0,82 
b ft 56/16 

A = c = I = 1 95 > 0 748 
p 25,14 * E *Fa 25,14 * 0,861 * 0,82 I I 

Ap - 0,188 1,95 - 0,188 
p = -2 1952 = 0,462 ::; 1,0 

1 , 
/Lp 

bef = p * b = 0,462 * 56 = 26,0MM 

<D 
N 

RLS-GU-57 

I 

74 

62 

nno~a,qb : 205.0756 
n ep"1MeTp: 313.7899 
OrpaH11Y11eat0~aR paM•a: X: -37.0000 - 37.0000 

Y: -15.3906 - 32.1094 
l.4eHTP Mace: X: 0.0000 

Y: 0.0000 
MoMeHTbl 11Hep41111: X: 28451.1 854 

Y: 781 29.0137 
l.4/6e"l!< MOM. 11Hep4"1"1: XY: 0.0000 
PaA11YCbl 11Hep41111: X: 11 . 7786 

Y: 19.5186 
r naBHble MOMeHTbl 11 HanpaeneHl1R X-Y OTHOCl1TenbHO 4eHTpa MBCC: 

I: 28451.1854 BAOnb (1.0000 0.0000) 
J: 78129.0137 BAOJlb (0.0000 1.0000] 

Wx=0,89; Wy=2,11 

nnol!Wlb: 377.6002 
ne~Merp: 525.6999 
OrpaHM<iHBarOU1aJl paM.a: X: -41 .0021 -- 40 9W9 

Y: -32.5033 - 24.8967 
l\eHTp Mace: X: 0.0000 

Y: 0.0000 
MoMeHTbl 1-tt<ep41111: X: 192325.8516 

Y: 197725.6000 
4'5eiit MOM. 1-tHep41111: XY: -25. 17 43 
Pa,tl>fyCbl HHep41-t>1: X: 22. 5656 

Y: 22.8802 
r naBHble MOMeHTbl l-1 Hanpaanett"1R X-Y OlliOCITTenbHO 4e><rpa Mace: 

I: 192325.7343 BAOflb (1 .0000 -0.0047] 
J: 197725.7174 BAOflb (0.0047 1.0000] 

\f\hc=S,92; \Ny=4,82 
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C)KaTa BepXH5151 rrom<a 

C)Karn nom<a t=l,6 mm 

CBec bc=l3,9 MM 

crnrnB 6063 T6 Ry=l 35 MITa 

)J)ui: rr0nKH Kcr = 0,43 

Fa = .j0,43 = 0,656 

~ (lOO 
c =~Ry-= ~ill = 0,861 

- b 13,9 
A. = = = 0,612 < 0,748 

25,14 * t * c *JI(;. 25,14 * 1,60 * 0,861 * ..J0,43 

Pe,n:y'Kll.11H HeT. Pa6oTaeT rronHoe ceqemi:e. 

ITpoMe~yToqHa~ nonKa 

p=l 

- b 45 
A. = = = 0,866 > 0,673 

25,14 * t * E *JI(;. 25,14 * 1,20 * 0,861 * .J4 

A.P - 0,055 * (3 + 1) 0,866 - 0,055 * 4 
p = -2 = 0 8652 = 0, 861 :::; 1,0 

Ap I 

bef = p * b = 0,861 * 45 = 39,0MM 

82 
• 1 

~ s 

I I 
nno~aAb: 370.5202 
nep1<1MeTp: 513.7399 
OrpaH1<141<1eaio~aA paMKa: X: -41 .0021 - 40.9979 

Y: -32.0327 - 25.3673 
l...\eHTp Mace: X: -0.0001 

Y: 0.0000 
MoMeHTbl 1<1Hep1.11o11o1: X: 188006.7625 

Y: 197704.0000 
Llf6e)I(. MOM. 1<1Hep1.11o11o1: XY: -25.1841 
PaA1<1YCbl 1<1Hep1.11o11o1: X: 22.5258 

Y: 23.0995 
rnaBHbJe MOMeHTbl "1 HanpaeneH"1A X-Y OTHOC"1Te!lbHO L1eHTpa Mace: 

I: 188006.6971 BAO!lb [1.0000 -0.0026] 
J: 197704.0654 BAO!lb [0.0026 1.0000] 

Wx=5,88; Wy=4,83 

127 



a 2 19,77 
l/J = a

1 
= - 19,23 = - l,03 

ku = 5,98(1 - l/J) 2 = 24,64 

- b 54,4 
A. = = = 0,316 > 0,673 

25,14 * t * E * .fk;, 25,14 * 1,6 * 0,861 * ,/24,64 

p =l 

Pe)l)'KUHH HeT. Pa6oTaeT no1rnoe ce"tJeHMe. 

RLS-GU-75 

46 

16 

I 

"' "'-

I 

C)l(aTa Bepxmrn: nonKa 

C)1<ara rronKa t=l ,65 mm 

CBec bc= 14,5 MM 

"': 

crrnaB 6063 T6 Ry=135 MITa 

.D:JUI rronKH Kcr = 0,43 

n 110L!laAb: 620.4877 
n epl1M6Tp: 647.3658 
OrpaHl1Y'1BalOlJ.lail paMKa: X: -41.0000 -- 41 .0000 

Y: -35.5165 - 39.4835 
l..leHTP Mace: X: 0.0000 

Y: 0.0000 
M o MeHTbl "1Hep41111: X: 512354.9427 

Y: 275105.7577 
l..l/6e--<. MOM. 1'1Hep41.111: XY: 0.0000 
P aA11YCbl "1Hep41.111: X: 28.7355 

Y: 21.0564 
fllSBHble MOM6HTbl 11 Hanpa8116H"1R X-Y OTHOCl1T61lbHO 4eHTpa Ma ce: 

I: 275105.7577 BAO/lb [0.0000 -1 .0000) 
J: 51 2354.9427 BAO/lb [1.0000 0.0000) 

Wx=13,0; 14,4; Wy=6,71 

Fa = .j0,43 = 0,656 

~ {100 
E = ~-Ry = .~ill= 0,861 

_ b 14,5 
A. = = = 0 619 < 0 7 48 

25,14 * t * E *Fa- 25,14 * 1,65 * 0,861 * ,/0,43 
1 1 
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Pe.uyKu.:m~ HeT. Pa6oTaeT nonttoe ceqem1e. 

ITpoMe)I<)'T01!Ha51 n011Ka 

p =l 

- b 46 
A. = = = 0,626 > 0,673 

25,14 * t * E * .jk;. 25,14 * 1,7 * 0,861 * .f4 
p = l 

Pe.uyr<IJ.HH HeT. Pa6orneT rronttoe ce11ett11e. 
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IlpuJio~euue .N'!!2 

PacqeTHbie seTpOBbie ttarpy3KH 

JI.JUI npHMoyrOJihHhIX B nJiaHe JJI.an1di 

130 



Ta6mu.la 1 

PacqeTnaH BeTpoBaH uarpy3Ka, Krc/M2 

::;:; BeTpOBble paiiOHbl , T Hn MeCTHOCTH A 
,,j [ II Ill . JV v· VI VII 
..... I + - • - • - ' - ; ' -
0 Wm . Wm Wm w,,, l11111 lV111 w,,, Wm Wm 'H'm 111,,, l•Vm Wm w,,, 
'-' 
~ ueHTP 1yron ueHTP IYrOJJ ueHTP vron uettTP vron ueHTP vron uettTP vron ueHTP vron 
5 53,6 53,6 98,3 69 9 69,9 128 88,6 88,6 162 112 11 2 205 140 140 256 170 170 312 198 198 363 
10 68,0 68,0 125 88,7 88,7 162 11 2 11 2 206 142 142 260 177 177 325 216 216 396 25 1 25 1 461 
15 75,0 75,0 137 97,8 97,8 179 124 124 227 156 156 287 196 196 359 238 238 436 277 277 508 
20 81,6 81 ,6 145 106 106 195 135 135 247 170 170 312 213 213 390 259 259 475 302 302 553 
25 84,7 84,7 155 1 JO 110 202 140 140 256 177 177 324 22 1 22 1 405 269 269 493 313 313 574 
30 88,2 88,2 162 11 5 11 5 210 146 146 267 184 184 337 230 230 422 280 280 513 326 326 598 
35 91,1 91,I 167 119 119 218 150 150 276 190 190 348 238 238 436 289 289 530 337 337 617 
40 93,9 93,9 172 122 122 224 155 155 284 196 196 359 245 245 449 298 298 546 347 347 636 
45 96,4 96,4 177 126 126 23 1 159 159 292 201 201 369 25 1 251 46 1 306 306 561 356 356 653 
50 98,9 98,9 181 129 129 236 163 163 300 206 206 378 258 258 473 314 314 576 366 366 670 
55 IOI IOI 186 132 132 242 167 167 307 212 212 388 264 264 484 322 322 590 375 375 687 
60 104 104 190 135 135 248 171 171 3 14 217 21 7 397 27 1 271 496 329 329 604 384 384 703 
65 106 106 194 138 138 253 175 175 320 221 221 405 276 276 506 336 336 615 391 391 716 
70 108 108 197 140 140 258 178 178 326 225 225 412 28 1 28 1 515 342 342 627 398 398 730 
75 110 110 201 143 143 262 181 181 332 229 229 419 286 286 524 348 348 638 405 405 743 
80 111 1 I I 204 145 145 267 184 184 338 233 233 427 29 1 291 533 354 354 649 41 2 412 756 
85 11 3 11 3 208 148 148 27 1 187 187 343 237 237 434 296 296 542 360 360 660 419 419 768 
90 115 115 2 11 150 150 276 190 190 349 241 241 441 301 301 551 366 366 67 1 426 426 781 
95 11 7 117 215 153 153 280 194 194 355 245 245 448 306 306 560 372 372 682 433 433 794 
100 119 11 9 218 155 155 285 197 197 360 248 248 455 311 311 569 378 378 693 440 440 806 
110 121 121 223 158 158 291 201 20 1 368 254 254 465 317 317 58 1 386 386 707 449 449 823 
120 124 124 227 162 162 297 205 205 376 259 259 474 323 323 593 394 394 722 458 458 840 
130 126 126 232 165 165 302 209 209 383 264 264 484 330 330 605 40 1 401 736 467 467 856 
140 129 129 236 168 168 308 213 213 390 269 269 493 336 336 616 409 409 750 476 476 873 
150 131 131 241 171 171 314 217 2 17 398 274 274 502 343 343 628 417 417 764 485 485 889 
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Ta6nm:~a 2 

Pacl.feTHaH seTposaH uarpy3Ka, Krc/M2 

::E BeTPOBblC paifOHbl, nm MCCTHOCTll B 
«$~ 

I II III IV v VI VII t-
0 • - • ; • I - + ; 
0 \11111 l·V111 \11111 11',,, . "''"' ""'111 ·'Mlm w,,, w,,, l1'm w,,, · W,,, w,,, Wm · ::0 
co UClffP yron UCHTP yron UCHTP yron UCHTP yron UCHTP yron UCHTP yron UCHTP yron 

5 42,9 -42,9 -78,6 55,9 -55,9 - 103 70,9 -70,9 -1 30 89,5 89,5 - 164 112 11 2 -205 136 136 -250 159 159 -29 1 
IO 5 1,7 -5 l,7 -94,9 67,5 -67,5 -1 24 85,5 -85,5 - 157 108 108 -1 98 135 135 -247 164 164 -301 191 191 -35 1 
15 57,7 -57,7 -106 75,2 -75,2 -1 38 95,3 -95,3 -1 75 120 120 -22 1 150 150 -276 183 183 -336 2 13 2 13 -391 
20 63, 1 -63, I -11 6 82,3 -82,3 -151 104 - 104 - 19 1 132 132 -241 165 165 -302 200 200 -367 233 2"" .).) -427 
25 66,6 -66,6 - 122 86,9 -86,9 -1 59 110 -l l 0 -202 139 139 -255 174 174 -319 212 212 -388 246 246 -452 
30 70, 1 -70, 1 - 128 9 1,4 -9 1,4 - 168 116 -116 -2 12 146 146 -268 183 183 -335 222 222 -408 259 259 -475 
35 73,4 -73,4 -1 34 95,7 -95,7 -1 75 12 1 -1 2 1 -222 153 153 -281 19 1 19 1 -35 1 2"" .).) 2"" .).) -427 271 271 -497 
40 76,5 -76,5 - 140 99,8 -99,8 -183 126 - 126 -232 160 160 -293 200 200 -366 243 243 -445 283 283 -518 
45 79,3 -79,3 -1 45 103 -103 -190 13 1 -131 -240 166 166 -303 207 207 -379 252 252 -462 293 293 -537 
50 82,1 -82, 1 - 150 107 -107 - 196 136 -136 -249 17 1 17 1 -314 2 14 2 14 -393 260 260 -478 303 303 -556 
55 84,8 -84,8 -1 55 111 -1 I I -203 140 -1 40 -257 177 177 -324 22 1 221 -405 269 269 -493 313 3 13 -574 
60 87,4 -87,4 - 160 l 14 -114 -209 144 -144 -265 182 182 -334 228 228 -418 277 277 -509 323 323 -592 
65 89,4 -89,4 -1 64 11 7 - 117 -2 14 148 -148 -271 187 187 -342 233 233 -428 284 284 -520 330 330 -606 
70 91,4 -91,4 -168 11 9 -119 -2 19 15 1 -151 -277 191 191 -350 238 238 -43 7 290 290 -532 338 338 -619 
75 93,3 -93,3 -1 7 1 122 -1 22 -223 154 -154 -283 195 195 -357 243 243 -446 296 296 -543 345 345 -632 
80 95,2 -95,2 -1 75 124 - 124 -228 157 -1 57 -289 199 199 -364 248 248 -456 302 302 -554 352 352 -645 
85 97,3 -97,3 -1 78 127 -1 27 -233 161 -161 -295 203 203 -372 254 254 -465 309 309 -566 360 360 -659 
90 99,3 -99,3 -182 130 -1 30 -237 164 -164 -301 207 207 -380 259 259 -475 315 3 15 -578 367 367 -673 
95 101 -101 - 186 132 -1 32 -242 167 -167 -307 2 11 2 11 -388 264 264 -484 321 32 1 -589 374 374 -686 
100 103 103 - 189 . 135 -1 35 -247 17 1 -171 -3 .1 3 2 15 2 15 -395 269 269 -494 328 328 -601 382 382 -700 
110 106 - 106 -195 139 -1 39 -255 176 -1 76 -323 222 222 -407 278 278 -509 338 338 -620 393 393 -72 1 
120 110 -110 -20 1 143 - 143 -262 181 - 181 -332 229 229 -420 286 286 -524 348 348 -638 405 405 -743 
130 113 - 113 -207 147 -1 47 -270 186 -186 -342 235 235 -432 294 294 -539 358 358 -656 4 17 4 17 -764 
140 116 -116 -212 15 1 - 15 1 -277 19 1 -19 1 -35 1 242 242 -443 302 302 -554 368 368 -674 428 428 -785 
150 119 - 119 -2 18 155 -1 55 -284 196 -196 -360 248 248 -455 3 10 310 -569 377 377 -692 440 440 -806 
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Ji co U.eHTp yroJJ U.eHTp yroJJ 
5 43,0 43,0 -78,8 56,0 56,0 - 103 
IO 43,0 43,0 -78,8 56,0 56,0 - I 03 
15 48,5 48,5 -88,8 63,2 63,2 -11 6 
20 53, 1 53, 1 -97,4 69,3 69,3 -1 27 
25 57,7 57,7 -1 06 75,3 75,3 -1 38 
30 62, 1 62, 1 -11 4 8 1,0 81,0 -1 48 
35 66,1 66, I -1 2 1 86,2 86,2 - 158 
40 69,9 69,9 - 128 9 1,1 9 1,1 -1 67 
45 73,2 73,2 -134 95,5 95,5 -1 75 
50 76,5 76,5 -1 40 99,8 99,8 -183 
55 79,7 79,7 -146 104 104 -1 90 
60 82,7 82,7 - 152 108 108 -198 
65 85,0 85,0 - 156 111 111 -203 
70 87,2 87,2 -160 114 11 4 -209 
75 89,4 89,4 -1 64 11 7 11 7 -2 14 
80 9 1,5 91 ,5 - 168 11 9 11 9 -2 19 
85 92,8 92,8 -170 12 1 12 1 -222 
90 94,1 94, 1 -173 123 123 -225 
95 95,4 95,4 -175 124 124 -228 
100 96,6 96,6 -177 126 126 -23 1 
11 0 100 100 -184 131 13 1 -240 
120 104 104 -1 90 135 135 -248 
130 107 107 - 197 140 140 -256 
140 111 111 -203 144 144 -264 
150 114 11 4 -209 148 148 -272 

PactJeTHaSI BeTposasi uarpy3Ka, Krc/M2 

8CTOOBhlC paiiOHb l Tltn M CCTHOCTH C 
Ill · 1v v 
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Wm w,,, Wm Wm Wm Wm 

U.eHTp yroJJ u.ettTp vroJJ ueHTP 
71,0 7 1,0 - 130 89,7 89,7 -1 64 112 112 
71,0 71,0 -1 30 89,7 89,7 - 164 11 2 112 
80, 1 80, I - 147 101 IOI - 185 126 126 
87,8 87,8 - 16 1 111 111 -203 139 139 
95,4 95,4 - 175 121 121 -22 1 15 1 151 
103 103 - 188 130 130 -238 162 162 
109 109 -200 138 138 -253 172 172 
11 5 11 5 -2 12 146 146 -267 182 182 
12 1 12 1 -222 153 153 -280 191 19 1 
126 126 -232 160 160 -293 200 200 
132 132 -241 166 166 -305 208 208 
137 137 -250 173 173 -3 16 2 16 2 16 
140 140 -257 177 177 -325 222 222 
144 144 -264 182 182 -334 228 228 
148 148 -27 1 187 187 -342 233 233 
151 15 1 -277 19 1 191 -350 239 239 
153 153 -281 194 194 -355 242 242 
156 156 -285 196 196 -360 246 246 
158 158 -289 199 199 -365 249 249 
160 160 -293 202 202 -370 252 252 
166 166 -304 209 209 -383 261 261 
17 1 17 1 -3 14 2 17 2 17 -397 27 1 271 
177 177 -325 224 224 -4 10 280 280 
183 183 -335 23 1 23 1 -423 288 288 
188 188 -345 237 237 -435 297 297 

VI 
- t w,,, lit',,, 

vroJJ u.eHTP vroJ1 
-205 136 136 -250 
-205 136 136 -250 
-232 154 154 -282 
-254 169 169 -309 
-276 183 183 -336 
-297 197 197 -36 1 
-3 16 210 210 -385 
-334 222 222 -407 
-350 232 232 -426 
-366 243 243 -445 
-38 1 253 253 -464 
-395 262 262 -481 
-406 270 270 -495 
-4 17 277 277 -508 
-428 284 284 -520 
-438 291 29 1 -533 
-444 295 295 -540 
-450 299 299 -548 
-456 303 303 -555 
-462 307 307 -562 
-479 318 3 18 -583 
-496 329 329 -604 
-513 340 340 -624 
-529 35 1 35 1 -643 
-544 36 1 361 -662 
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159 
159 
179 
196 
2 13 
229 
244 
258 
27 1 
283 
294 
306 
3 14 
322 
330 
338 
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370 
383 
396 
409 
421 
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ueHTP 
159 
159 
179 
196 
2 13 
229 
244 
258 
27 1 
283 
294 
306 
3 14 
322 
330 
338 
343 
348 
352 
357 
370 
383 
396 
409 
421 

yroJJ 
-29 1 
-29 1 
-328 
-360 
-39 1 
-421 
-448 
-473 
-496 
-518 
-540 
-560 
-576 
-591 
-606 
-620 
-629 
-638 
-646 
-655 
-679 
-703 
-726 
-749 
-77 1 
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