NHxeHepHoe pykosoacTteo No. 19

O6HoBneHo: 09/2025

YKpenaeHne oTKOCa C NOMOLLBIO cTabmnmsm PYyHOLWUX cBa

Mporpamma:  YcTolumBOCTb OTKOCa, CTabuaunsumpytolas ceas

dann: Demo_manual_19.gst

BeeneHue

Crabunusumpytouime cBam UCNONb3YIOTCA A4 cTabunmsaumm 60ablLMX ONOA3HEN. ITa KOHCTPYKLUS
MoxoXa Ha CTeHy M3 CBali, KOTopasa MOJHOCTbIO (MM MOYTM MOJIHOCTBLIO) HaxoauTca B Tesie OTKoca.
[aHHaA cBallHas CcTeHa nepeceKkaeT MOBEPXHOCTb CKOJIbXKEHUA U CMOCOOCTBYET yAeprKaHuio oT
cnonsaHma. O6bIYHO CBAW KPYI0ro MAN KBAAPATHOIO ceyeHna 6obLIoW naoLwaau.

OTKOC, KOTOPbIA Mbl XOTMM YyAepKaTb, MWCMOAb3yA CTabuausupylolmMe CcBau, [O/KEH
YA0BNETBOPATb HECKONIbKMM YCI0BUAM. Mperkae BCero, Mbl A0/XKHbI 3HaTb MOOKEHWE MOBEPXHOCTU
CKOMIbXKeHUsA (ee rnybuHy oT NoBepXHOCTU penbeda B MeCTe PacnoIoKeHUs CTabuamsmnpytowen cesau).
[lpyran Ba)KHas COCTaBNAIOLLAA — COCTOAHMUE FPYHTA (CKa/IbHOro UM ANCMEPCHONO) HUMKE NMOBEPXHOCTM
CKoMbXKeHUA. OH He A0/KeH BbiTb pasmbIT MAK ocnabnieH, NOTOMy YTO A0/KeH byaeT nepeaasaTb
HarpysKy oT cBaM.

PacyeT cTabunmsmpylowmx cBait MoXKeT BbiTb pasgenieH Ha gge 4yacTu. MepBas — Mbl LOMKHbI
pewnTb BONpoc obuein ycTonumBocTM OTKoca. Ha sTom 3Tanme ucnonb3yeTtca nporpamma GEO5 —
Ycmolivusocms omkoca. Wcnonbsya 3Ty Nporpammy, Mbl MOAYYMM CWAbI, KOTOPbIE AOJMKHbI
[elCTBOBaTb Ha CBalo Mpu ycnosumn obecneyeHuns Tpebyemoro KoapouumeHTa 3anaca. Ecam mbl He
3HaeM TOYHOIo NoI0XKeHUA NOBEPXHOCTU CKOIbXXEeHUA (HaanN\ep, npu reonornyecKknx VI3bICKaHWFIX),
Mbl MOXEeM onpeaenuTb 3TO B Mporpamme C NOMOLLbIO ONTUMM3auMKM. lpouecc onTUMMU3aLUK
NMOMOMET HalTU XyAllee MNOJIOXKEHUE MOBEPXHOCTU CKONbXKEHUA (KPUTUYECKOE, C HaMMeHbLIMM
KoadduumeHTOM 3anaca). Btopas uyacTb pacyeTa — pelleHWe, MOJyYeHHOe B MNporpamme
Cmabunusupyroujas ceas. B aToli nporpamme Mbl A0XHbI 3aNpOEKTUPOBaTb M MPOBEPUTL CBaM.
Pesynbtatom 3TOro pacyeta 6ygeT pacnpegeneHve BHYTPEHHUX YCUAMA W FOPU3OHTasbHOE
nepemeLlLeHune cBaw.

Mpumep MCNoNb30BaHUA CTabUANSUPYIOLLMX CBAW AN YAEPKaHNA OTKOCA C AOPOroi nokasaH Ha
PUCYHKe HUXKe. B MHXXeHepHOM pyKoBoAaCTBe 6yAeT NoKa3aHOo Nollarosoe pelleHne noaobHbIX 3aaa4.



Cmabunu3supyrowue ceau (8ce Huxce nosepxHocmu penvepa)

MNocTaHoBKa 3aga4m

MpoeKTUpoBaHNE M aHaNU3 CTabMAM3AUMM CKJAOHA C UCNONb30BAaHMEM CTAabMNM3MPYIOWMX CBait
Npou3BOAUTCA B COOTBETCTBUM CO CXeMOM HUXKe. KoadduumeHT 3anaca CKAOHA B LLeIOM A0/KeH 6biTb
no meHblen mepe SF=2,0. CTabunnmsauma paccmaTpmMBaeTCa Kak NOCTOAHHAA NPOEKTHaA CUTyaLus.

) 10m y 10m L, 10m y 10m y 10m |
| { 1 7 y 1.,
EUNIMA2 o
q= ™~
oo~ &
P
- P/
RS

Cxema 3a0a4u

Mpurpyska oT AOPOrK UMEET BEANYMHY 25 KH/Mm?2.



[eoTexHU4eckune XapaKTePUCTUKN B PaCCMaTPpUBaEeMOM y4acCTKe ONMncCaHbl B Ta6m/|u,e:

Conoii rny6una | €SN 73 v/Vsat et Ces Eget v
(m) 1001 (kN/m3) (] (vkMa) [(MNa)| (-)

CyrnvMHOK Hu3KoM nnactuuHoctn F5/MLO

(Q1) 0,0-0,6 F5/ML 21/22 20 14 4 0,4

FAnHKUCTLIN necok (Q3) 0,6-1,5 S5/SC | 18,5/19,5 | 26 4 8 0,35

OnecuaHeHHas rauvHa (Q2) 1,5-9,72 | F4/CS 18/18,5 22 5 5 0,35

CunbHo BbiBeTpenbii cnaHel, (R5) 9,72 -17 R5 24/24,2 29 30 15 | 0,35

FeomexHu4YecKue xapakmepucmuku

YpoBeHb rpyHTOBOM BOAbl HAXOAMTCA Ha raybuHe 7 m.

PeweHwue

MepBan YacTb peweHnsa —3To MOAeIMPOBaHNE NOJIHOW 3a4a4uM B Nnporpamme GEOS — YcTonumBocTb
oTKoca. lNpouecc moaenmpoBaHUA 3a4a4M yKe Pa3bsACHEH B MHKeHepHOM pykosoacTee Neo8 (Pacyem
ycmolyusocmu omkoca). Mo3Tomy 34ech onmncaHa TOJIbKO YacTb pacyeTta, CBA3aHHasA C aHa/IM30M

CcTabununsupyowen ceau.

OuEeHKa CyLLeCTBYIOLIEro 0TKOCa — CTaams NPOeKTUpoBaHus 1

CHayana M3MeHUM OCHOBHbIE HaCTPOMKM 33434, UCMO/b3YA KHOMKY «PeAaKTMpoBaTb» BO BKIaAKe

«HacTpoiika». 3agaguMm MeToAMKY NPOBepKU Kak «KosadbduumeHTbl 3anaca» M yBeMYMM 3HaYeHue

KoapduLmeHTa 3anaca o SFs=2,0.

Mpaska HacTpoliku ANA TekyLLed 334a4n. | ¥ cToliyneocTe oTkoCa

Matepuane n craraaptel | Pacuérel Ha ycroiiumeocts

Pacugrzemnerpacenna: | CTaHgapt -

MeToguka nposepin : l»cnatpq)vlqmenrbl 3anaca - l

leTopp! pacuETa NOANIOHANEHDH NOBEPXHOCTI CKOMBREHN

Akl PACHETE KpYTrNOLMAMHAPMHECKON NOBEPXHOCTI CKONbX

MocToRHHaR NPOEKTaA CUTYALMA | Bpemennan npoexTHan cuTyauna | Cnyuaiinan npoexTHan cuTyauna | CefcMWYECKan NPOEKTHAR CUTYaLMA

KosdmupmenTel 3anaca

KoaddnumenT 3anaca :

PeaakTuposate
HBCTpoiiky pacyéTa ana
nporpamusl ¢

@ CraBuanznpyrowan
cBan

¥ OTmenHa

Bknadka «Hacmpolika»




Bo BkiagKe «lpaHuUbI» 334aem AManasoHbl U Modenvpyem Gpopmy penbeda U rpaHuLbl CNoeB

mexagy reosnorm4eCKMmMun cnoamu,

npeacraBneHbl B Ta6m4u,e:

3aaBaa KoOOpAUHaTbI

KaXKAOM TOYUKMW.

KoopauHatbl To4yek

Interface 1 Interface 2 Interface 3 Interface 4
Y 1 0,00 0,008 » 1 38,71 8,72 36,73 7,82] 1 0,00 0,40
2 10,00 0,00 2 50,00 8,72 50,00 7,82 2 50,00 0,40
3 20,00 4,65
4 30,00 4,66
5 36,78 7,32
& 38,71 8,72
7 40,00 3,32
3 50,00 9,32

wa Sgwewe Busog Hacrpoiies Crpases

KoopduHamei epaHuy,
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Bknadka “IpaHuya koHmypa” — Beod duana3oHos




DNanee Mbl AOO/1XKHbI 3a4aTb FPYHTbI cornacHo NCXoa4HbIM AdHHbIM
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Bknaoka “MpyHmer”

Bo BK/agKe “lMNpuBaska” npucBamMBaem A06aBAEHHbIE FPYHTbI FE0/I0rMUYECKUM CI0SIM.

Baitn MNpagea  3gqanne  Busmoan Hacrpodica  Cnpasea
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Bknadka “Mpussaska”
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B3 Kommposas sua

CneayoLmMm Warom Mbl 3agaem NpurpysKy ot goporn. OHa AeicTBYeT Kak Nos0CcoBas NOCTOAHHAA

npurpyska u coctasnsert 25 kla.
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Bknaodka “Mpuepyska”

Bo Bknaake “Boaa” pobasnsem KoopamHathl Touek YIB.
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Bknadka “Booa”

Mbl Mlem pelleHne B JONTOCPOYHONM NepcneKkTMBe, MOSTOMY NPOEKTHYI0 CUTYauus onpeaensem —
“nocrosHHas”.
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Hacrpafica srana

Bknadka “Hacmpolika smana”

Mepexogum Ko BKnagke “Pacyer”. Mbl MOXKEM UCMO/Ib30BaTb HECKO/IbKO PA3/INYHbIX METOA0B 415
pacyeTa yCTOMYMBOCTM OTKOCa. CpaBHEHME U AOMNONHUTENbHAA UHPOPMALMA ANA KaXK[0ro MeToaa —
yacTb TexHu4Yeckoro pykosoacTtsa No. 8 (Pacyem ycmolivusocmu omkKkoca).

Mbl cobupaemcs pewnTb Npobnemy obwieit ycToMuMBOCTM OTKOCa. Mbl HE XOTUM aHaNU3NPOBaTb
YaCTUYHO BEPXHUI AN HUKHUIA OTKOC. MO3TOMY Mbl 3343AMM OrpaHUYMTE/IbHbIE IMHWUK Ha penbede
OTKOCa. 3TO O3HayaeT, YTO BO BpPemMa ONTMMM3aUMM OyaeT HalgeHa rnobanbHas MOBEPXHOCTb
CKO/IbIKEHMA.
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BknagKa “Pacyet” - OrpaHuMyeHus



http://www.finesoftware.eu/download/engineering-manuals/97/en/manual-08_en_slope-stability/
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OI’FIEHI.I‘-IEHHE ONTUMW3ZLAKW NOBEPXHOCTH CKONBXEHWA OTPESKAMN

OI’FIEHH‘-IEHHE TOYEK prrﬂDuHﬂMHApHHECKDﬁ NOBEPXHOCTA CKONBXEHWA

7 N s Mepean Touxa Bropan Touka Jep:xath NEBYHD TOHKY NOBEPXHOCTI CKONBXHWA
o

E IM] [H] [H] [H] Jepate Npasyo ToMKY NOBEPXHOCTH CKOMBHEHNA
=

2 1 10,00 0,00 20,00 466

E 2 20,00 4,66 30,00 4,66

;:_ 30,00 4,66 40,00 9,32
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Be0o0 oe2paHu4eHus

Mbl Bblbpann metog CneHcepa Ana ONTUMM3AUMU  KPYFIOUMIMHAPUYECKON MNOBEPXHOCTU
CKOMIb}KeHUA. 3a4aTb HauyabHY0 GOpMy NOBEPXHOCTU CKO/IbXKEHUA MOXKHO NPON3BOJIbHO. B npouecce

onMmmM3aumnmn 6yaeT HaMAeHOo XyALlee No0MKeHMeE.
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BKknadka “Pacyém”

lMpumeyarue: [ns daneHeliwe2o0 pacyema Heobxo0UMO 3HAMb 8eAUYUHY Cus, 0elicme8youux Ha
csau. B npoezpamme Ycmolyusocme omxoca He sce memodel mMmo2ym bbimb UCMOAb308AHbI 05
8bIYUCAEHUA 3MUX cus. Bel Moxeme ucrnonb308ams 00UH U3 smux memodos: LLlaxyHAaHu, Spencer,
Janbu, Morgenstern-Price unu ITFM.

MpumeyaHue: Boibop memoda aHanu3a U GpopMsl MOBEPXHOCMU CKOAbXEHUA 8ce20d Ha
ycMompeHue MPoekmuposuUKa U 3asucum om e2o 3HaHUli u onbima. B uHyMceHepHoU npakmuke
M071€3HO NPOBECMU HECKO/bKO pacyemos C UCMO0/b308aHUEM pPa3HbIX Memo0do8 U CPpasHUMb

pe3ysnbmamel.



MpumeyaHue: Ecau Mbl MOYHO 3HAEM MO/10H(EHUE TOBEPXHOCMU CKO/IbH(EHUS, Mbl HE UCMO/b3yem
npoyedypy onmumusayuu. B amom cay4ae soibupaem 8 “Tun pacyema” npoyedypy “CmaHdapm”u

3a0aem NNoBEPXHOCMb CKO/TbHEHUA 8PYYHYIO.



[poeKTnpoBaHMe cTabUAM3NPYIOLLNX CBaU

Mepen pacyeTomM CBai NepPeEXoaum K APpYromy 3Tany NpoeKTUPOBAHMA. ITO NO3BOIUT HAM CPAaBHUTb
pe3ynbTaTbl PACYETOB CO CBAAAMU U B3 HUX.

Bo BKnagke “Crabunusmpytowme ceanm” y Hac ecTb gBa crnocoba pobasneHua csail. MOXKHO
006aBUTb rpadMUECcKn — MbiLLIbIO, MU TEKCTOM, MyTEM 3aJlaHMA KOOPAMHAT Bepxa CBalt U UX AJIUHbI.
Bo3mOKHa KOMBMHAUMA 3TUX ABY3 CNOCcob0B — 3aZaHMe NoN0AKEeHMA rpadUYecKn OPUEHTUPOBOUYHO
N peaaKTMPOBaHME TOYHOTO MOJIOXKEHMA TEKCTOM.

MpumeyaHue: Kak npasusao Ml He 3Haem UOedasnbHO20 NoaoxceHUsA 019 seoda cmabunusupyroweli
ceau. Ceaa 00nxXHA 8ce20a rnepecekams ro8epPxXHOCMb CKOAbM(EHUS U 00/MXHA 8 A1bom cayyae
nozpy#amecs 8 eeosoz2uyeckue caou ¢ bonbweli Hecyweli cnocobHocmbto. TaK#e BaMCHO
yyumeleame mexHoA02u4MecKue 803MoxHocmu ycmpolicmea ceali unu aHKeposKu. Ceas 8 cepeduHe

Kpymo2ao CK/I0HA MOXEM yayduwume e20 ycmoliyugocmes, HO 80MPOC 8 MOM, KAK 3mo peanu3osams...

B Hawem npumepe A4Ba BapuaHTa 4/14 BCTaBKM CTabUAU3NPYIOLLEH CBaK. ITO MOKA3aHO Ha PUCYHKe
HUXKeE.

Nl 7 7 A AT A

Bo3moicHoe pacnonoxeHue npu ycmpolicmee cmabunusupyrowux ceali

MpoLeMOoHCTpUpPYyeM pelleHne ajs nepBoi TOYKU. OKOHYaTe/IbHOE pelleHne O Pacho/IOKEHUM
cTabmnnsmpytoLLen cBam BCerga ocTaeTcs 3a NPOEKTUPOBLLMKOM.

MpumeyaHue: B cny4yae nepezpyyceHHblx c8all uau ecau Msl Xomum cdename ceyeHue ceali
MeHbLWUM, eCmb 803MOMXCHOCMb 05 ycmpolicmea ceali 8 08a pAda (8 obeux moyKax).
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Bknadka “Cmabunusupyrouue ceau” —o0obasneHue Hoeoli ceau

lMpumeyaHue: Kpome rnonoxceHus, waaa u duamempa Kaucooli ceau mMmbl maxkxe 00aH#Hbl 3a0amb

ux donosHumMesnsHole napamempsi. MaxkcumarsbHAs Hecyujas crnocobHocme ceau — 3mo cunda,

Komopas ydepxusaem om pasgumus ornos3HA. Mol nposepum 3mo 3HayeHue ciedyowum pacyemom

8 npoepamme “Cmabunusupyrowaa ceas”. Hecywaa criocobHocmb moxcem 6bimb 3000HA KAK

KOHCMaHma unu AuHelHO ye8enu4yusarowascd om namsi ceau eeepx. [laccusHas cusaa (omrnop)

epyHmMma deljcmsyem HaQ €ear0 2o0pu3oHMaAr1ibHO Us1U MO HArpaesieHUK MnoeepxHoCmu CKOsIbXHEHUA.

bonbwe uHgopmayuu moxcHo Halimu e Cnpaeske (F1).

Mbl ucnonblyem cBato Kpyraoro cevyeHuns guametrpom 0,66 m n annHon 9 m. Lar ceat 1 m,

npegonaraemas Hecywas cnocobHocTb (V) coctaBnset 80 KH.

Mocne pobaBneHnA cBalh NnepexoAnm Ko BKAaake “Pacyet”. Bbibupaem Tvun pacyeta “CraHgapt”.

[na sToro TMNa pacyeTta Nporpamma Ha ULLET HOBYIO MOBEPXHOCTb CKObXKeHUA. NpocTo BblunchAeT

Ko3dpdMuMeHT 6e30MacHOCTN 1A UHTEPECYIOLLEN HAac NMOBEPXHOCTU CKOMIbXKEHMA (B Hallem ciyyae

B3ATOM U3 npegbiaywero atana ﬂpOEKTMpOBaHVIﬂ). OcTanbHble HaCTpOﬁKM OCTaTCA HEU3MEHHbIMMU.
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BKknadka “Pacyem” — enusHue cmabuausupyroujux ceali
OuyeBMAHO, YTO UCMO/b30BaHWE CTabUaM3UpyIOLWMX cBai obecrneunBaeT yCTOMYMBOCTb OTKOCA U
Tenepb 3To yaosaeTBopaeT TpeboBaHUe K KOadpPUuneHTy 6e3onacHoCTy.

Mocne packpbiThA BKNaaKK “MoapobHble pesynbTaThl” yBUANUM ANANOrOBOE OKHO C MHbOpMaUmei
0 pacyeTe yCTOMYMBOCTU OTKOCA.

MoapobHele pesyneTaTel X
Mpoeepka ycroiumeocTn otkoca (Spencer) .-
Kozdduument zanaca = 2,20 > 2,00
¥eroduneocTe oTkoca NOXOAAT
Cunbl npUAOKMEHHBIE K CBaE
CraBunuzupyrowan cean N2 1 (20,50: 4,66 [m])

lopWzoHTaNEHAA AaKTMBHAA CUN3 95,22 kH/m
lNopWIcHTaneHaA naccuedan cuna: 50,36 kH/m
lnyBuHa NOBEPXHOCTH CKONeXEHMA: 4,74 m
JAnwHa cean nog 3emasn: Q.00 m
-
EETT

“ModpobHebie pesynomamel” — uaan02080e OKHO

MpumeyaHue: Mol nonyyaem 2ayb6uHy No8epxHOCMU CKOMbXEeHUA 8 06acmu ceau U 3Ha4YeHue 08yx

cusn, delicmsyroujux Ha cearo.
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AKmueHaa cuna Oelicmeyio HA CBAHO CO CMOPOHbI 8epxHeli 4Yacmu omkoca. OHa
decmabunuzupyem omkoc.

MaccueHas cuna delicmayem npomue cAsu2a U nomozaem ceae yoeprusams omroc. Cumyauyus,
Ko20a naccusHas cuna pasHa Hysw, 03HaYaem 4mo omkKoc repeo ceaeli He ycmoliyue u Heobxo0umo
e20 ycmoliyugocme paccmampusames omoessHo.

PasHuya mexody akmueHol u naccusHol cunoli — hpakmuyecku 3mo cusa, Komopyro ceas 00AMHA
nepedams 078 mo2o, Ymobbl Odocmuvs mpebyemozo KoagguyueHma 3anaca ycmoliyusocmu
omkoca. B 6onee ynpowieHHoM 8ude 3mo MUHUMA/bHAA Hecywas cnocobHocmes, Komopol 00aMHa

obsadameo ceas.

KoadduumeHT 3anaca Bcerga 3aBUCUT OT NONOXMKEHMA M GOPMbl NOBEPXHOCTU CKOJbXKEHMUS.
KpuTnueckan NoBEPXHOCTb CKOJIbKEHUA, HalAeHHan 6e3 cBal, MmeeT KoapduumeHT 6esonacHoCTH
SF=1,8. Ta ke NOBEPXHOCTb Ha OTKOCE CO CTabuamsupyrwmmm ceaammn nmeet SF=2,20. Ho Takxke
BO3MOXHO, YTO €CTb ApYyras NOBEPXHOCTb CKOIbXKEHMA, KOTOPaa He Bblia KPUTUYECKOM 40 YCTaHOBKM
CBall U cTana KPUTMYECKOM nocse ctabunmsaumm. 3ta noBepxHocTb Umena SF>1,8 [0 ycTaHOBKK cBau
n nocne ctabunmsauymm SF<2,20.

MpoBepsAem TaKylo BO3MOMKHOCTb Ha C/eAylollem Liare pacyeTta, UCMOoJ/ib3ya ONTUMM3ALMIO Ha

OTKOCe CO CBaaMMU.

Em o Bm Bn Am m En WM e BN W UM AW Rm G0 W A0 a8 6% & 0 pomam
B Mpoccr
O Hacpoin

* b @8[]
Ig Mosepnre

Mapasserps pacuera

[ r—.

xommsnm: rpynown. v DG Jsmerrs — 7 Mpsersrexer X Yo €3 Mpeotpesosers

Meraa: Spencer - Uewmpi x 1585 u] z 4682 [u]
T pscuers : | Ormuaessups v Pagye: R 723 [

Orpmwstme 332+ Yo o 5% 1 s 44 1)
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Bknadka “Pacuem” — onmumu3ayus rnosepxHOCmMu CKObHEHUS MOCse YCMAHOBKU

cmabunusupyroujux ceali

13



Mbl BUAMM, YTO YCTOMUYMBOCTb OTKOCA obecneyeHa npu Tpebyemom KoadpdpuumneHTe be3onacHoCcTH
[aKe C HOBOW MOBEPXHOCTbIO CKOJIbXKEHUA. B Hallem ciyyae pasHuLa mexay CTapoi M HOBOM
NOBEPXHOCTAMM CKOJIb}KEHUA MUHMMaAbHA, HO 3TO HeobA3aTeNbHO ByaeT KaXAbl pa3 MMEHHO TaK.
Bcerga nonesHo NpoBepATb HOBYH KPUTUYECKYIO MOBEPXHOCTb CKOJIbXKEHUSA Zlayke Noc/e YCTaHOBKU
cBai.

3To NoNoXKeHWE NOC/E YCTAHOBKM CBal ABAAETCA KPUTMUECKUM. [osToMy Mbl Bygem ncnonb3oBaTb
ero ANA Halero nocaeaytowero nogbopa pasmepos cBau U pacyeTa.

PacueT 1 onpeaeneHne pasmepos cBal

Bbibupaem pacuet N2 2 Bo Bknaake “lMpoBepKa cBan” U HaxkMMaeM KHOMKY “3anyctu nporpammy
Crabunumsumpyrowsan ceas”.

lMpumeyaHue: 8 cayyae ecau psados ceali boabuwie 00Ho20, He0b6Xx000UMO YKA3aMb, KAKol pAa0 Mol

nposepaem.

Osan Mpagcs Jaamme Beoomw Hacrpoiaa Crpases

108 @iar~ i)y

R R I I T T T T I T T T

[ o+ @

& Pacitr

BT Crwcox pucyweon

[ Crwcor npunozewsd

=

Bknaodka “lMposepka ceali”

Mporpamma Cmabunusupyrowas ceas WCNonb3yetca aAna onpegeneHusa gedopmaumii U
BHYTPEHHMX YCMAMKA B CBae. ITa MpoOrpamMma rMoxo¥Ka Ha nporpammy GEO5 — OezpaxcdeHue
KomsaoeaHo8-AHAsnu3. OCHOBHOE OT/IMYME MEXAY HUMWU COCTOUT B cnocobe 3aaHuA HarpyeHus. B
nporpamme OzpaxcdeHue Koma08aHO8 KOHCTPYKLIMA HarpyKaeTca AaBAeHUeM rpyHTa no Bcen A/MHe
cean. B nporpamme Cmabunusupyrowaa ceasa Harpyska AenunTca Ha ABe 4acTu. B 30He Hapg,
NOBEPXHOCTbIO CKOJIbXKEHWA CBaA HArpy*KeHa CUI0M, PaBHOW PasHULLE MeXAy aKTUBHOM M MACCUBHOWM
cunoii. MNog NOBEPXHOCTBIO CKO/IbXKEHUA Harpy3Ka onpeaensaeTca AaBAeHNeM rpyHTa.

Bce AaHHble M3 Nporpammbl Ycmoliyueocms 0mKoca aBTOMaTUYECKM NMEePEHOCATCA B B NPOrpammy
Cmabunusupyrouas ceas.
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lMpumeyvaHue: B80O 0CHOBHbIX OAHHbIX 8 npozpamme Cmabuauszupyrouas ceas makxoll 1e, KaK 8
npoepamme OzpaxcdeHue KomaosaHos-AHanu3. [1o0pobHo smo onucaHo 8 WH3eHepHOM

pykosodcmee N2 6 u Ne 7.

MpumeuaHue: Ecau mel Xomum usmeHUMb Kakue-aubo HacmpolKu rnpu pacyeme 8 rnpozpamme
Cmabunusupyrow,as ceas (Memod pacyema 0aeneHusa epyHma, cmaHoapmesl Mmamepuanos U m.o.),

mo Mbi 00X HbI 3MO cOesnameo 80 8KnadKe “Hacmpoliku” 8 npoepamme Ycmolivusocms omkoca.

Bo Bkiagke “Moaynb Kh” Bbibupaem metog pacyeta moayna peakummn oCHOBaHMA. 34eck BbibpaH
pacyeT no metogy Schmitt. Bonbwe nHdPopmaumm o moayne Kh MOXKHO HalTu B UHXKeHepHOM
pyKoBOACTBE K nporpamme Oz2paxoeHue KomaosaHos-AHanu3 unu B Cnpaske K nporpamme (F1).

s
&
[
B Mpocer
~ B Npogum
b / (8 Monmi
Q . - . - pE—
-
O —
L=
pre—
! My PERKLNM DCHOBBNR : | PACCNMIETS - SchENE I-/ Seempuns # e s
| P p————
Buizoi
| Ap6ssurs puac
Mgy kh:
e
B Crcor pucymcon
i P ——
H B Konwporars bk

Mpozpamma “Cmabunusupyrow,as ceas” — eknadka “Modyne Kh”

Bo BKnagKe “I'pyHTbl” Mbl ONXKHbI 806aBUTL Moay1b Aedopmaumm n KoapduumeHT MyaccoHa ana
KaXgoro rpyTa B COOTBTETCTBMM C Tabauuein Ha cTp.3. 34ecb nNpeacTaBieHbl NapameTpbl,
Heobxoanmble ana 3agaHua moaynsa Kh. 3agaem yron TpeHus mexay rPYHTOM WM KOHCTpyKLUMei
paBHbIM 8=15° AnA KaXKAoro rpyHTa.
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http://www.finesoftware.eu/engineering-manuals/?_ga=1.4454387.117332487.1469436382
http://www.finesoftware.eu/download/engineering-manuals/22/en/manual_07_en_sheeting-check/

Tunbl 6eToHa M cTanu — Bo BKAagke “MaTepmnan”. MoxHO BblbpaTb NapameTpbl U3 KaTasiora uan
3a4aTb BPYy4Hyt0. Bbibupaem 6etoH C20/25 n npoaonbHyto apmatypy B500.

e aneoca (32 bif]

@uin [pssen  Boog ssasiu Busom Hocwpoiika  Crpaea

T

e

Mogssossrens | e ——

Marepiean

MM unusu 9 c8aa” — 8KAAOK uan
lMpoepamma “Cmabunusupyrowas ceasa” — eknadka “Mamepuan”

Cneaylowas Ba)KHas BKagKa Ansa Hac - “OnpegeneHve pasneHus”. 34ecb Mbl Mbl Halgem
aBTOMaTMYECKM BCTaB/IEHHOE 3Ha4YeHWe aKTUBHbIX M MaCCMBHbIX CUA W TAYBUHY NOBEPXHOCTU
CKO/b¥eHUA. Mbl NoslyYaem 3TU AaHHble U3 pacyeTa YCTOMUYMBOCTM OTKOCA.

Y Hac Tpy BO3MOMKHbIX crocoba Ans onpesesieHns AaBeHUi, AeNCTBYIOLWLMX HA CBAlO Ha y4acTKe
BbilEe MOBEPXHOCTU CKOJIBXKEHWUA. IMiopa pachnpeesieHus aKTUBHOM CWJibl MOXKET UMETb Tpw
OCHOBHble ¢GOpMbl (TpeyrosibHan, MPAMOYrOAbHUK, Tpaneuus), NacCMBHasA CUa MOXKeT ObliTb
pacnpegeneHa aHa/IofMYHO UK B BUAE YPOLLEeHHOM napabonbl. Pacnpeaenenune gasneHuii nogpobHo
onucaHo B Cnpaske GEOS5 (F1).

MpumeuaHue: B yenom pacnpedeseHue 0asaeHuUli 3asucum om muna 2pyHma Haod noeepxHocmaoto
CKOMIbH(EHUA. B Hawem cayvyae OCHOBHOU 2pyHmM — OneCYaHEHHAs 2/UHQ, 0719 MEesKO3epHUCMbIX
2pyHmMo8 peKomeHOyemcsa Ucnoab3osames pacrpedesneHue 0asraeHUs 8 8ude MpPAMOY20/bHUKA.

PacnpedeneHue naccusHoli cuabl — ocmaemcs HA YCMoOmMpeHUe pPoekmupyrou,e2o OaHHYH

KOHCMPYKYUIO.
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Mpoepamma “Cmabunuszupyrowias ceaa” — eknadka “OnpedeneHue dasneHus”

MpumeuaHue: Takice MOMHO onpedeaums OaeseHue, Oelicmeylowee HAO M08EPXHOCMbIO
CKO/IbH(EHUS, 8pY4HYI0. MOMCHO UCMO0/ab3080Mb 3MO 8 MOM CAyYde, K020d Mbl HE XOMUM 8bI4UCAAMb

Haz2py3Ky Ha €8ato rno pazHocmu oasnaeHuli mexdy akmusHoli u naccusHol cusodi.

MpumeyaHue: Ecau 6bl Mbl paccMampusasu C8aK, HECMKO 3AU,eMAEHHYIO 8 CKaAbHOM 2pyHme,
Mbl 3a0anu 6ol ee 80 8Kaadke “CKkanbHas nopoda”. B amom cayyae nompebyemcs ssecmu 0auUHy ceau
8 CKasbHoU nopode u Hecyuwyrto criocobHocmoe nopodel. To20a MakcuManbHele HanpaxceHUs He 6yoym
paccmampueameca Kak rnaccusHoe 0asseHUe 2pyHmMa, emecmo 3mozo 6ydym oJdocmuzame
HEeKomopoeo 3Ha4YeHUA. 3mo 3HaveHue HanpaxeHuli 6ydem cpasHusamsca ¢ Hecyweli

€rnocobHoCMbo CKaAbHOU Nopodsl 80 8Knadke “Pacuem”. B Hawiem npumepe Mmbl 3mo He UCMOosb3yem.
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Tenepb Mbl AONKHbI NEPENTU K BKNaaKke “Pacuet”.
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Mpozpamma “Cmabunusupyrowias ceaa” — eknadka “Pacyem” — [epopmayus + HanpaweHus

Bo BKiagKe “Moabop pasmepoB” NPOeKTUpyem apMUPOBaAHUE CBaW.

@ " coan (12 bit - Yerad b
Gsdn Mpssen Bacasaasns Dacwer Bumote Hacrpoics Crpanxa

AaNaat 1 B

2m \

2 2

40

TN
600

- \

a0

000

200

100

500

00

800

[
Npoerr

& Hecrpoma

& ngoguns

£ Morymu kn

B rpyrm

T Feamerpns

3 Merepuan

Tk Onpeseneswe ssanesesn
T

B Npeenea

A Nesan eropons conerpyrn
I Pemmed

= Boge

™ Npwrpya

-
o Omopes
& Jeunerpscome

g T

o
= X
&

, 90
too  LT5E00
o

b Pacuer

1 |11+ somcrpysisen eusenon (5,00 )

Teosserpn : Caaiinaa cvena d = 066 2= 1,001

Pacutmani ko3

T WA CRHAR

= 185 Wm
covtms Qe = S8 WH
Mgy = 133,36 k.

"

Mogfiop pastizpos

lpozpamma

£ (erwBarouyue o scess srana) | FF Howesnere

Mpasepes | kowcrppiays sueson v

Agnmoctamme
Xon-so

Mospne:
Mpagmna:
[ —

PRTTr——
Pesynsran

cABMr: NOAXOAMT

WIWE : NOAXOAMT

] MPHHLLANES KOHCTPYMPOBAIA : N0AX0AMT

00 | )
400 | funa]
ETIT

00 funs)

(60.7%)
(B41%)
w2

T Satupen
1 Couen

Yrpsznere
B+ 3:zcpuime wnepeaam arneie

[l % 3anepuim, bes nepeaman s

Bumaau =
5] Acdamums puc.

Ploatiop passegon ]
Beern: ]

[E Crmces pucymeos

B2 Cracex npuncaesmi

8 8

e

“Cmabunusupyrowas ceas” — eknadka “Modbop pazmepos”

3aI'IpOGKTMpOBaHHaFI HaMun CBaA COOTBETCTBYET BCeEM Tpe6OBaHMFIM. Echnm mbl XoTUm 3HaTb
MaKCUMa/IbHYIO HecCyLlyro CNOCOBHOCTb CBaM Ha caBur, To OOJ1XKHbl OTKPbITb AMa/IOroBoe OKHO

“NoapobHo”.
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£4 MoaBop pasmepos - m| X

Npoeepka beronnoro cevenmna (Cearinan crenad = 0,66 m;a = 1,00 m)
B pacu&T npuHMMatoToa BCE 3TNk NPOEKTUPOBAHNA,

PacuérHeiil kosdduunent Harpyskn cedenna = 1,00

MNpoeepka Ha M3rnbd

Aprunpoeanne - 6wt npoduae 20,0 M oBwmeka 40,0 mm

Tun KoHCTPYKUMMH (Ko3d duUneHTE apMuposku) @ Banka

Kosddugnent apmnposanna p = 0,275 % = 0,130 % = prin

Harpyska : Meg = 133,36 kHm

Hecywan cnocobrocte : Mpg = 207,99 kHm

Pacuérnan apmatypa cean NOJXOANT

Nposepka va casmr
CABMraroLLan cuia Ha npegenc Hecywed cnocoBroctuyVeg = 98,56 kH)> 38,82 kH = Veg
Ceuenne MOOXOIANT.

O6uwan npoeepra: Cevenne MNOOXOAQNT

Mpoepamma “Cmabunusupyrowias ceasa” — ekandka “lfoobop pasmepos” — “ModpobHoO”

Mbl paccmaTpmBanM MaKCUMMasibHYIO Hecyllylo cnocobHocTb cBalh Kak V=80 KH B nporpamme
YcToMYnMBOCTb OTKOCA. Tenepb NPoBEepUAn 3TO U BUAMM, YTO peabHasa HecyLwas cnocobHocTb 6onblue
(98,56 KH). Echn mbl XOTUM 3HaTb peasibHbl KO3pPULMEHT 3anaca YCTOMYMBOCTU, Mbl AONXKHbI
nepenTn B Nporpammy YCcTonM4MBOCTb OTKOCA (MCMOb3Ys KHOMKY “3asepwums u nepedams 0aHHbIe”)

M U3MEHUTb 3HayeHne Vy— unameHuntb 80 KH Ha 98,56 KH.
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Mpozpamma “Ycmolivugocms omkoca”— pedakmuposaHue napamempos ceau
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34ecb NpeAcTaB/ieH pacyeT C USMEHEHUAMM.
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Mpozpamma “Yecmolivusocmes omkoca” — pacyem c¢ peanbHoli Hecyuweli cnocobHocmbto ceau

Mpumeyarue: ®opma U MoaoHeHUe KpUMuU4YecKoli noeepxHoCcmu CKO/bX(EHUS Mo2ym MeHAMbCA
nocse usmeHeHUs Hecyujeli cnocobHocmu ceali. 3HayeHue cus, Oelicmayrouux Ha ceau, omauYyaemcs.
B Hawem npumepe usmeHeHUe MUHUMAAbHOE U CUsbl MoYmu oOuHaKosele. Ecau udmeHeHus 6ydym
bosee 3Ha4umMble, Mo 0osxceH bbimb npoussedeH HO8bIl pacyem 6 npozpamme Cmabunusupyrowas

C8aHA.

3aKntoueHne

Tpebyembiii KoapdmuUMeHT besonacHocTh 6bin SF=2,0. Mbl yBeNNYMAM KOIDDULNEHT YCTONYMBOCTH
OTKOCa C MOMOLLbIO CTabununsupytowmx cea ot SF=1,8 no SF=2,27.

KOHCTpYyKuMA cBall yaoBAeTBOpUTENbHAA (C TOYKM 3peHuA casura v usrnba), a makcMmasbHoe
cmeLlleHue cBali cocTasaseT 19,1 mm. ITo 3HaUYeHWE CMeLLLeHNA ABAAETCSA NMPUEMIEMBIM.

21



