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CocTaBHble CTOMKM U3 LieNbHbIX BPYCbEB UMM TONCTbIX JOCOK. KOHCTPYKLMS, pacyerT.



Nekuma 15  LE€peBsHHOE KapkacHoe 3[4aHue — CrioXHasi NPOCTPaHCTBEHHaS
Ne 15/2 cuctema, obpasoBaHHasi NNIOCKOCTHBIMU KOHCTPYKLIMSMN.
VX pacnonoxeHne B kapkace 1 CoefMHeHne Mexay cobon
obecneynBaloT HageXHOe BOCNPUATE BHELLHUX YCUNUIA Noboro
HanpaBreHnsi B COOTBETCTBUM C YCITOBUSIMU 3KCMyaTaLuu.

[1NOCKOCTHBIE KOHCTPYKLMK (6ankn, apkn, pambl, hbepmbl 1 T.M.) NnpegHasHa4YeHbl Ans
BOCMNPUATUS HArpy3oK, AeNCTBYIOLLUUX B UX MITOCKOCTH.

1.1. Cnocobbl obecnevyeHnss reoMeTpuveCKou
HEN3MEHAEMOCTU 30aHUN

O6LYy0 HEN3MEHSIEMOCTb OCTOBY AEPEBSAHHOIO 34aHNA MOXXHO NpMAaTh CreayLWwmMmm
cnocobamu;

1. 3awemneHmeM CToek Kapkaca B o "
rpyHTe. Ha BepxHme KOHLbl CTOEK :
yKrnagblBaloT 6anku 06Bs3KN, a Ha HUX /\
— KOHCTPYKUUK NoKpbITKA. MNpurogeH B ] l’ |
1N BDEMEHHBIX 30aHNIA. [:K/T IR A
, -+l | Vi S0 it vl s 10 1o

[Mpumep 3alieMrnenns gepeBsAHHbIX CTOEK B FPYHTE C MOMOLLbHO
NacbIHKOB (MEeTaNINYeCcKnX Nnn xene3obeToHHbIX)
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2. MNonepe4yHass HeN3MeHAeMOCTb 34aHUA
obecneunBaeTcs 3awemMneHuemM KOJIOHH

B dpyHOameHTe. HenameHaeMocTb Kapkaca
30aHust B NpoAonbHOM HanpaBfieHUN
obecrnevymnBaloT NOCTAHOBKON CBA3EN B

BEPTUKANbHOM NSTIOCKOCTU NPOAOSTbHbIX
HapY>XHbIX CTEH N MeXYy BHYTPEHHUMU
CTOMKamu (ecrnm oHn ecTb). CBA3K
npegycMaTpmBaloT B KparuHUX Luarax

KonoHH 1 yepes 24...30 m Boonb 3gaHus.

3. [Nonepe4yHy0 HEU3ZMEHAEMOCTb 34aHusA
obecne4ymBaloT NPOCTENLLUMU

R Bt 1
KOM6VIHI/IpOBaHHbIMVI n NOAKOCHbIMU
cuncremammn, paMmHbIMU cuctemMmamMmun U
\_ dPOYHbIMUN KOHCTPYKUNAMMUN,
0 D

nepeparoLWMMn pacnop HenocpeacTBEHHO
Ha chyHaaMeHTbl. [1poaonbHyo
HEM3MEHSIEMOCTb 06ecnevnBatoT Kak 1 B
npeabiaywem criydae npuMeHeHNeM CBA3EN.
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4. HensmeHAieMOCTb KapKacHOro 3aaHus mnpu
LLAPHMUPHOM onunpaHumn CTOeK Ha
dyHOAaMeHTbl U LWAPHUPHOM MPUMbIKAHUK
MX K 3NeMeHTaM MOKPbITUSI  MOXHO
obecneynTb B KOPOTKUX 34aHUAX C XKECTKUMMU
TOPLOBbLIMM CTEHaMM MNpPU YCTPOMUCTBE
KpOBenbHOro orpaxgeHmssi B Buae
ABOWHOro nepeKkpecTHOro HacTuna.

1.2. OBECMEYEHNE NPOCTPAHCTBEHHOW FTEOMETPUYECKOW
HEM3MEHAEMOCTW MNOKPbLITUWA

BetpoBoe pgaBneHve, nepedalolleecd Ha  OEPeBSHHYIO  TOPLIOBYHD  CTEHY
pacnpenensetca Mexay (OyHOAMEHTOM UM MOKPbITMEM C MOMOLLbI paboTallwmx Ha
n3rnmb BepTUKanbHbIX CTOEK Kapkaca daxsepka. KOHCTPYKUMUS NOKPLITUSA Aanee OomKHa
nepenaBaTb BETPOBOE AABMNEHUE Yepe3 BEPXHIO 00BS3KY KONMOHHAM NPOAOSbHbIX CTEH.
NocnegHwe Ons nepegadyM 3TOro yCUnUSA Ha PyHOAMEHTbl AOMKHblI ObiTb CHaOXeHb
BEpPTUKaIbHbIMU CBA3SIMMU.
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B nokpbITUAX npeaycmaTpuBatoT ropu3oHTanbHble (CKaTHbIe) CBSA3W, yCTpanBaeMble B
Buae depM, 06pasoBaHHbIX HECYLLIMMU KOHCTPYKLMAMM MOKPLITUA N CUCTEMOW PacKOCOB
N Pacrnopox.

[TonepeyHble cBs3eBble PepMbl (CKaTHbIe
CBA3U) B TMNOKPbITUAX YyCTaHaBNMBaKwT B
NAOCKOCTU BEPXHUX MOSACOB depM uUnuU
BEepPXHUX KPOMOK Oanok, apoKk u pam,
Mexay cocegHumMmm HeCcyLnmm
KOHCTPYKLUAMM, pacnosfiaraemMbiMun
HernocpeacCTBEHHO Y TOPLOBbLIX CTEH U C

warom 24...30 m.
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Kpome ATONO B MOKPbITUAX BbINMOJIHAKT BEPTUKAJIbHbIE CBA3N KOTOPbIE CTAaBAT.

- B CNyvae Hecywwmux 6anok — B cepeavHe nporneta u ¢ warom He 0oJiee 6 m
BOOMNb Oanku; BepTuKanbHbIMU CBA3AMN ONOKMPYIOT Barikm nonapHo;

- B crniy4ae ¢pepm — B NISTIOCKOCTU CXaTbIX PACKOCOB, CTOEK; BEPTUKASIbHbIMWN CBA3SIMU
BrokmpyoT dbepmMbl NONapHo;

- B CNy4ae apokK — B CeYeHusIX, rae anopa nsrmbatoLLmx MOMEHTOB MEHSIET 3HaK,;
BEpTUKaIbHbIMU CBA3SIMU BNOKUPYIOT apkM MOMapHO; B apOYHbIX KOHCTPYKLIMSAX
MOMUMO BEPXHUX (CXKaTbIX) MOSCOB CrieAyeT packpennsaTb U HUKHUE cxxaTble nosica
apoK;

- B cNnyyYae TpexXwapHUPHbIX paM; BepTuKanbHble CBA3M pacnonaratT no
BUcceKkTpuce KapHU3HbIX Y3noB, OGNOKMpys pamMbl NoNapHoO. B HEKOTOPbLIX paMHbIX
KOHCTPYKLMSAX — CrieQyeT pacKpennsaTb BHYTPEHHUI KOHTYP, KOTOPbIA MOXET ObITb
c)XaT Ha Bcel CBOEW ANMHE UMW Ha ee YacTu, 0CODEHHO NPY HECUMMMETPUYHOM
MPUNOXKEHUN Harpy3oK.
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Nlekuyma 15 YunTtbiBag nogaTinBoOCTb COEAUHEHUN, MPU NPOBEPKE
Ne 15/8 YCTOMYMBOCTM HMXKHETO CXaToro nosca KOHCTPYKLUIM NOKPLITUS 3a
€ero pacyeTHy ANVUHYy cneayeTt NpuHMMaThb pacCcTogHue Mexay

cBsizamu, yeetuueHnoe nHa 25%.

YCTPOWMCTBO BEPTUKANbHbIX CBS3EN B —_— - =
BUJE NOOKOCOB He LienecoobpasHo. \V W/ \V \V \l/
Tak Kak npy CHEroBou Harpyske i p g
Pa3MMYHON MHTEHCUBHOCTWN OHU ByayT

CnocobCcTBOBaTL BbIMyYNBAHUIO

3aKpennsemMoro MM nosica pepmsi.

1.3. PacuyeT cBa3en

CBsi3eBble CMCTEMbI MOKPbITUIN PacCYMUTbIBAOT Ha YCUIUS, BO3HUKaKOLWME OT OENCTBUSA
rOPM30OHTalNbHbLIX Harpy3oK, HanpaBneHHbIX BOOMb 34aHUS (BETPOBbIE, TOPMO3HbIE,
KpaHOBbI€), M YCMOBHbIX YCWUIWUN, BO3HUKAKOLWMX OT BeEPTUKAlbHbIX Harpy3ok B
pe3ynbrate OTKITIOHEHUN OT MPOEKTHOro TMOMNOXEHUA Npu MOHTaxe wunn nornbsol
KOHCTPYKLMI B NSTOCKOCTU, NEPNEHONKYNAPHON KOHCTPYKLMN.



Nekums 15 3Ha4YeHNs1  rOPU3OHTamNbHbLIX  HArpy3oK  ONpeaensarT Mo
Ne 15/9 OEVUCTBYIOLLMM HOPMaM WM TEXHOMOIMYECKUM 3afaHusiM T
pacnpegensalT  NOPOBHY  Mexay  BCEMMU CBSA3EBbIMU
nonepeyvHsiMn depmamm UM YCTOMYMBBIMM  TOPLIOBBLIMMA
cTeHamn. B obwem cnyyae , 3HaA4YeHUSI TOPU3OHTasbHbIX

Harpy3ok (.., BOSHMKaIOLIMX OT BEPTUKamnbHbIX, JENCTBYHOLLMX
Ha HecyLLiMe KOHCTPYKLUUK onpeaensioT

q08:k06.8q6

[oe (.- pacyeTHas BepTUKanbHas paBHOMEPHO pacrnpedeneHHas Harpyska Ha 1 m
FOPM30HTaNbHOW NPOEKUNN HECYLLEN KOHCTPYKLUN MOKPbLITUS.

CBsA3n pPacCcCHNTbIBAOT Ha YCUIMNA, HalnpaBJiI€HHbIE MNMepneHanKyJiApHO MIIOCKOCTHU

packpennsaemMbIx KOHCTpyKuuii (... B cnyyae packpenneHns BEpXHUX CXKaTbIX MNOSICOB

doepM CcBA3AMMK, PaCMOSIOXKEHHBIMWU B NIOCKOCTU MNOKPbLITUA. pacCTosHUE Mexay y3namm
3aKpenneHns b yctaHaBnmMBalOT B COOTBETCTBUM C YCNOBUAMU MMOKOCTU rnosica u3
MNS10CKOCTU doepMmbl. [1pn 3TOM KaXKabIv y3en 3aKpenneHns paccynuTbiBaloT Ha CUIY

Q= bq,,. 3Hauenue (., onpegensior no popmynam:

a) B NOKPbITUAX No bepmam, OAHOMPOSETHbLIM q —0 03Q(n+1)/(2t) _
6arkam v nonorum apkam (171<1/6) ce 1 ’
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6) B NMOKPLITUAX MO TPEXLUAPHUPHBLIM pamMam U q —0 0015q(n+1)/(2t)
seicokum apkam (T/1>1/6) ce” 1 ;

B) B NOKPbITUSIX MO KOHCOSIbHbIM Bankam n pamam
NPV NONIOXXUTENbLHOM U3rndarLemM MOMeHTe B

nponere 0.,=0,01q(n+1)/(21);

npu oTtpyudatTesibHOM n3rmdaroiem MOMeHTe B

nponete 0.,=0,005q(n+1)/(21).

Y3r10Byl0 Harpy3Kky Ha CBA3EBYIO MONEpeyHyo depMy UNKn TOUKY KPenrneHns anemMeHToB
MOKPbITUS K HECYLLIMM KOHCTPYKLIMSIM onpeaensiioT no dopmyne

PCG :qSCG
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rae ( — pacyeTHas paBHOMEPHO pacnpeferneHHas BepTukanbHasa Harpy3ka Ha 1 m
FOPU30HTaNbHOW NPOEKLIMN HECYLLIEN KOHCTPYKLUK NOKPbITUSA, H/M; (MHblEe BUAbI
Harpy3ku AOMmKHbl ObITb NPMBEAEHbI K 3KBUBANEHTHOW paBHOMEPHO pacrnpeaeneHHon);

N — obLee KONMYeCcTBO HECYLLIMX KOHCTPYKLIMIA Ha BCHO ANTMHY 30aHUS B
paccMaTpuBaeMoM MNPOSIETE;

[ — oBLyee konnyecTBo cBA3EBLIX PEepM Ha OBLLYIO ANVHY 30aHUS B pacCMaTpuBaeMom
nponeTe;

Sce — rOpU30OHTanbHasa NPOEeKLMs ANMHbI NaHeNnn CBA3EBOWN hepMbl NN PaCcCTOSIHUS
MeXay TOYKaMM KpenneHust 3SNeMeHTOB MOKPLITUA K HECYLLIMM KOHCTPYKLMSIM, M.

2. KOJIOHHDbI

KonoHHon Ha3blBaeTcsl BepTUKarnbHbLIA 3MEMEHT Kapkaca 3aaHus, nepeaarownm
Harpysky OT Bblllenexalwen KOHCTPYKUMWU Ha doyHOaMeHT. KOrfoHHbI MPOeKTUpyT U3
KNEEHbIX 39fIEMEHTOB, OpyCbEB WNM OKaHTOBaHHbIX 6peBeH. KomoHHbI MOryT ObiTb
NOCTOSAHHOIO WM MNEePEMEHHOro ceyeHus. [lpn ncnonb3oBaHMM MOCTOBbLIX KpaHOB
NCNOMNb3YIT KOMTOHHbI CTYNeH4YaToro Tmna.



N 1e71y 2.1. KONOHHbI CrsioLWHOro ceveHns

H

KOnoHHbI paccuynTbIBalOT: HA BEpPTUKarbHble NOCTOSIHHbIE HArpy3Kn OT Beca MOKPbITUS,
CTEHOBOrO Oorpa)aeHuns 1 COOCTBEHHOIO Beca; Ha BepPTUKarbHblE BPEMEHHbIE CHEFOBbIE
Harpy3ku, Harpy3km oT KpaHOB UIN MHXXeHEPHOro obopynoBaHus, pacrnonoXXeHHOro B
MOKPbITUN; HA TOPU3OHTAaNbHbIE BPEMEHHbLIE BETPOBbLIE HArpy3kn N Harpysku,
BO3HMKaKOLLME NPU TOPMOXEHUM NOABECHBLIX UM MOCTOBbLIX KPaHOB.

Ycunus B KONMOHHAX YCTaHaBMMBAIOT pacyYeToOM nonepeydHbix pam. B 3agenke KonoHH
onpenensoT n3rnbarLme MOMeHTbI, NPOAOSbHbIE U NMONepPeYHbIE YCUIUS.
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MonepeyHoe cevermne konoHH npunumatoT: Beicoty N = (1/8...1/15) H; wvpnny

bZhK/5. KonoHHa B NiIOCKOCTM nonepeyHnka 3aaHnsa paboTaeT Ha cxaTtue ¢ usrmbowm, a

B MPOJOSIbHOW NITOCKOCTU - Ha LIEHTpanbHoe cxaTtue.
[MpenenbHas rMbKOCTb AN KONOHH paBHa aneo:].ZO. PacyeTHasa AnvHa KOMOHHbI B

MNOCKOCTX paMbl NPU OTCYTCTBUM XKECTKUX TOPLIOBbIX CTEH |O=,u0|:2,2H, aus
MNOCKOCTU pambl |0:H NN PacCTOSIHUIO MeXAY y3naMn BepTUKanbHbIX CBA3EN.



Nekua 15 2 2 Y3nbl 3aWeMneHms KneegowatbiX KOJTOHH B
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3allemMrneHne KonoHHbI B 3allemrneHune 3alemMneHne KonoHHbI
byHOaMeHTe C MOMOLLIbIO KOJIOHHbI B B dbyHOaMeHTe C
MacblHKOB-LLBEMNMEPOB (byHAaMeHTe C MOMOLLbIO BKITE@EHHbIX

I DR CTepXKHel
CBapPHbIX CTOSIMKOB
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2.3. PelwwmetyaTtblie KONMOHHBLI
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PelueTtyatble CTOMKM NPUMEHAIOT B Ka4yecTBe
OMop HECYLUUX KOHCTPYKLUMU MNOKPLITUA WU
CTeH AepeBAHHbIX NPOU3BOACTBEHHbIX

30aHuM B panoHax, roe HeT npou3BoaCcTBa
KneeaoLwlaTbIX CTOEK.

BbicoTa cTtoek MoxXeT ObITb 60onee 10 M. OHuK
COCTOSAT U3 BpyCcbeB, COEAUHEHHbIX B y3nax

bonTamu. Popma peLueTyHaTbIX CTOEK MOXET

ObITb MPAMOYIOSIbHOW UITN TPEYrofibHOMN.

BbicoTa ceveHus NMPAMOYTIOJIbHbIX CTOEK

[ormKkHa 6bITb He meHee 1/6 ux OJiurbl.
BblcoTa MaKcMMarbHOrO ONOPHOTO CeYeHUst
TPEeyYronbHbLIX CTOeK A0MMKHa BbITb He MeHee

1/4 ux onunot
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o [1ByxOpyc4yaTble nosica C KOPOTKUMU
5m npoknagkamm  MMeET  O6onbLUYHo
d-f-»  XKEeCTKOCTb B  HanpasfeHun un3s
it NMIOCKOCTEN CTOMKW, a TaKkxke

7777 3a30pbl, YTO YNPOLAET KpenseHne K
HUM peLleTkn u3 0OpycbeB uUNu
TONCTbIX Aocok. OpHobpycyaTble
nosica MEHEe  TPYyOAOEMKMU B
N3roTOBMEHNN, HO ANS1 KPENMEeHUs K
HUM CTEPXHEN pelleTkn TpebyroTcs

oo \/1 cTanbHble Haknagkn. Pelwetka aTux
22 CTOEK WMeET OObIMHO pPacKOCHO-

N7

A AL B
/81 0\

CTOEYHYHO CXEMY.

Y3roBble COeQMHEHUSI CTEPXKHEW pPeLleTKn C AByxOpycdaTbiMM MOsiCaMu BbINOSHSAOTCS
0ObIYHO NYTEM BBELEHUSA MX KOHLIOB B 3a30pbl MeXay OpycbsiMm NOSICOB N COEANHEHUS
nx Oontamn. YcroBusi pacCTtaHOBKM OONTOB TPeOYHT HEKOTOPOro CMELLEHUA OCEWN
CTEpPXXHEN C uUeHTpa y3noB. [lpy 9TOM BO3HMKAET HE3HAYUTESNbHbIA 3KCLEHTPUCUTET
YCUITUN, OENCTBYIOLLUMX B CTEPXKHAX PELUETKU, N Hebornblion mnarnbarowmm MOMEHT B
CTOMKaX, KOTOPbIM MOXHO MpWU pacyeTe rnpeHebpeyb.
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BepxHunn KoHeL, NpsiMOYrofibHOM CTOMKN BbIMOSTHAETCHA 0ObIYHO
C NOMOLLbIO rOPU30OHTaNbHOM Bankn n3 ctanbHbIX NPodunen,
KOTopas cTanbHbIMU hpacoBKaMun 1 Boamm Kpenmtcsa K nosicam
CTOWKW, Ha cepeanHy ONVHbI 3TOM Bankun onMpaeTcs HecyLas
KOHCTPYKLUUSA MOKPbLITUS.

BepxHun y3en TpeyrornbHOM CTOMKN KPpenuTcs 60nToBbIM
coelMHEHNEM KOHLIOB BEPTUKASTIbHOIMO N HaKITOHHOMO MNOACOB
CTOWKWN. [lpn 3TOM OMOPHbLIN Yy3eS&T OCHOBHOW HECYLLEN KOHCTPYKL MK
OonMpaeTcs HeMoOCpPeaCTBEHHO Ha TOpeL, BepTUKasibHOro rnosca.

OnopHble y3rbl 3TUX CTOEK MOTyT Takke peLuaTbCs C
MOMOLLbIO CTalNbHbIX HaKNagok, aHkepyemblx B 6eToHe
dyHOameHTa.

2.4. Pac4eTt peluetyaTbiX KOJTOHH

Pacuet peweTyaTbliX CTOEK OCHOBbIBAE€TCA HAa TOM, HTO OHN HECYT KaK BEPTUKAJIbHbIE N,

TaK 1 ropusoHTanbHble \\ Harpyskv n SBRATCS BEPTUKANbHO CTOALLMMMN KOHCOMbHBIMM
doepmamm, LWApPHUPHO NPUKPENSIEHHBIMU K OYHOAMEHTY.

CTOMKN MeHbLLEN BbICOThI, YEM peEKOMeHAYyeMas!, OOMKHbI pacCYMTbIBaTbLCA Kak
CXXaTo-n3rnbaemble AfIEMEHTDI, XXECTKO MPUKPENSIEHHbIE K pyHOaMEHTaM U UMeKLLne
CBOOOAHBIN UNU LLAPHUPHO 3aKPENNEHHbIA KOHEL.
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Ha aTu cTonkn gencTByeT BepTuKarbHas CocpeaoTO4EHHAda Harpy3ka oT COOCTBEHHOIO
Beca BblLLENeXaLLUMX KOHCTPYKLUMIA U Beca CHera S U ropu3oHTarbHble Harpysku ot

nasnenus W+ u otcoca \W- Betpa, aHanornyHble Harpyakam Ha kneeaepeBsiHHbIE
CTOVKM NEPEeMEHHOTO CeYeHUs!, KOTOPbIE YCMIOBHO COCPEAOTOMMBAIOTCS B Y3nax.

[Mosic cTonkn paboTaeT n paccynMTbiBaeTCA MO NPOYHOCTU N YCTOMYUBOCTb NPU CXKaTUN B
OBYX NSIOCKOCTAX. B NNOCKOCTU CTOWKM €ro pacyeTHY ANUHY NPUHMMAKOT paBHOWN
PaCCTOAHUIO MeXay y3namMu, a U3 NIOCKOCTU CTOMKU - PACCTOSAHUIO MeXay ero
rOpn3oHTaNbHbIMKU CBA3AMW. [1pn 3TOM y4YUTLIBAKOT NOAATIINBOCTL CBA3EU
OByxbpycyaToro nosica, Kak npu pacyete aAByxbpycyaTton COCTaBHOM CTOUKN.



