HporpaMMa "CBAH" IIpeaHa3sHa4veHa.

— ana onpepgeneHus gonyctumom Harpy3ku N (no CM 5.01.03-2023):
- Ha 3a6uBHY1O cBato keadpamnozo cedenusn ot 0.15 no 0.40 m, L= 3-20 M (CM 5.01.03-2023, cTp. 40);

- Ha HAOUBHYIO CBalo:
a) B BRITPAMOOBAHHON U BBIMITAMIIOBAHHOW CKBOKHHE KPYIJIYIO crutonrHoro ceueHus & 0.40-1.20M,
L = 3-20 M (CI 5.01.03-2023, cTp. 28);
0) B OYpOBBIX CKBO)KHHAX C YIUIOTHEHHBIM 3a00eM & 0.40-1.00 M, L = 1,5-3,2 M (CIM 5.01.03-2023, cTp. 61);
B) B OypOBBIX CKBO)XKHHAX C BBITPaMOOBaHHOU yiupeHHoM marod & 0.40-1.00 M, L=15-32m u O
maTel 0.50-1.50 M (CM 5.01.03-2023, cTp. 61);

- Ha 6ypoOHaOMBHYIO CBalO.
a) ¢ YIUIOTHEHHBIM OCHOBaHKeM (3a0oem) & 0.30-0.80 M, L = 3-20 M (CM 5.01.03-2023, cTp. 28);
0) BBITIOJIHEHHYIO 110 TEXHOJOTUH HEIPEPhIBHOTO MoJjioro mHeka & 0.30-0.80 M, L = 3-20 M (CM 5.01.03-
2023, c1p. 28);
B) B OYpOBBIX CKBOXHHAX 0€3 yIpOYHEeHHUs rpyHTa U 0e3 ymmpenus nsatel @ 0.40-1.20 M, L= 3-20 m
(CN 5.01.03-2023, cTp. 52, 131);
r) B OypOBBIX CKBaKHHAX O€3 YIPOUYHEHHUs rpyHTa ¢ yiupenueM msatel & 0.40-1.20 m, L=3-20mu I
msaTel 0.50-1.50 M (CM 5.01.03-2023, cTp. 52, 131);
1) B OYpOBBIX CKBaKHHAX C YIUTOTHEHHBIM 3a00eM & 0.20-1.00 M, L=1,5-10 M (CIM 5.01.03-2023, cTp.52,131);
€) B OypOBBIX CKBOKHHAX C BRITpaMOOBaHHOH yInupeHHo# matoi & 0.20-1.00 M, L=1,5-10 M 1 @ 1sIThI
0.50-1.50 M (CM 5.01.03-2023, cTp. 52, 131).
-- I10 pe3yJbTaTaM CTaTUYECKOTO 30HAUPOBAHUSI;
-- [10 pe3yJbTaTaM JUHAMHYECKOIO 30HAUPOBAHHS;
-- U 3allleMJICHHBIX B IPyHTE 3a0MBHBIX, OYpOHAOMBHBIX U HAOMBHBIX CBall C pacyemom ocaldKu, Kak
00UHOYHOU ceau, mak u ocaldKu f1eHMOYHbIX cealiHbix chyHOamMeHmos, Kycmos,
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Cratuueckoe 30HAUPOBaHUE, JunaMuyeckoe 30HAUPOBAHUE, CII (o6mmit pacyer),
k=125 Y=1,30 Yk=1,40
112, ctp. 4 112, ctp. 7 [14, ctp.14
Sabupias coas CII, c1p.27 CII, c1p.29 CII, ctp.40
ByponabusHas I12, ctp. 6 1113, ctp. 8
cBast CII, cTp.28 B CII, crp.52
Ha6usHas 112, ctp. 5 112, ctp. 9 119, ctp.15
CcBast CII, ctp.28 CII, crp.31 CII, ctp.61

— ANA pacyeTta yCTOMYUMBOCTU Orpaxaarolmnx KOHCTPYKLUMWA rMyOOKMX KOTNOBAHOB M3 OypoOBbIX
cBan, wnyHTa JlapceHa, MeTannnyecknx Tpydé Mnu ABYTaBpOB (3awemMiieHHass B FpyHTe CTeHa
0e3/c aHKepHbIM KpenneHnem wunm pacnopkamm) no cxeme Akobum (Bepcua 5.0 u Bbiwwe).

[Tocne Habopa 3Ha4YeHUIT OTMETOK (HYJIS, YCThSI CKBaXXHHBI, OTOJIOBKA CBaW W MOBEPXHOCTH TPYHTA)
JUTSl IX CYUTBHIBAHUS MIPOTrPaMMOi HEOOX0IMMO Ha)XuMaTh KHOTIKY «BBom» («ENtery).

Pacuemnyio ocaoky ceail/pynoamenmos no 6cem CKEANCUHAM MONCHO ROJIYYUMDb MOIALKO 6
omueme, evinonnue « Dopmuposanue omuemay.



Yacro 3agaBaemblii Bonpoc: "Hacvinnoii zpynm, Kax IpaBUiIbHEN €ro BHECTH M YUeCTh B pacuere?”
Jlornunee Bcero moAHATh 'OTMETKY yCThbS CKBa)XKMHBI' Ha TOJIIMHY HACBIITHOI'O I'PyHTa W 3a4aBaThb
6o "HyneBwble" €ro XapaKTEpUCTHKW [0 HECYIIeH CHOCOOHOCTH, JIMOO y4ecTh CIOH C Yy4eTOM
OTPHILIATENIBHBIX CUJI TPEHUS TPYHTA 110 OOKOBOI MOBEPXHOCTH.

B Bepcuu nporpammsl 3.0W, ampens 2011 roma, 1isl BBIIOJTHEHUS pacyeTa Ha COBMECTHOE JIEHCTBUE
BEPTUKAIbHBIX, TOPU3OHTAIBHBIX CHJI U MOMEHTa BBEJIEHA OTMETKa MOBEPXHOCTHU TPYHTA KOTJIIOBAHA
(yrounsnorcs naunsie lo u |, em. cxemy nmke). Jinst 1pyrux pacueToB ommemxa nosepxHocmu 2pyHma He
ucnonvzyemes (¢ eepcuu 4.0 ucnonvzyemcs 6 pacueme npu NpoepKe NPOYHOCMU CeUeHUs. KaK
NPOOOICEHUE PACYema HA COBMeCmHOoe OelCmaue CUl U MOMEHmMa).

[Ipy 3amonHEHWHM WCXOIHBIX JaHHBIX TSATH W 0OJee CKBAXHH pe3yabTaTaMH 30HIUPOBAHUS
MPEAYCMOTPEH pacueT OCPEIHEHHOIO0 3HAYEHUsl JIONyCKAeMOM pacueTHOW Harpy3ku. Pacuer BeImos-
HSAETCS JJIA 3HAYCHUsI KPUTEpUs MpU JIBYCTOPOHHEW JIOBEPUTEIBHOM BepoATHOCTH paBHou 0,95. U
npu GOpMUpPOBaHUK OTYeTa co3naetcs dXf-daiin ¢ riumonozuueckoit Ko10HKOM O CKBAKUHAM.

B 3agaue npenycMoTpeH BBOJA MCXOAHBIX JaHHBIX sl 20 CKBaXXHMH U MpeAycMOTpeHo omnucanue 20
cioeB rpyHTa. g ynobctBa paboThl ¢ OMUCAHUEM TPYHTOB €CTh BO3MOXHOCTH «Y AanuTh-BCTaBUTHY
cior. JUIst 3TOro HY»HO BBIIEIUTH JIEBOM KHOIKOW MBIIIM OJHY U3 SIYEEK PENAKTUPYEMOH CTPOKU U
BbI3BaTh KOMaHAy «Y nannTb-BcTaBuTh» Haxkatuem npaBod KHoOnku MbimM. [Ipm ommcanum Bcex 20-u
CTPOK U TIPH BCTaBKE HOBOW CTPOKM NPOU3OMIET CMEIICHHE HMKE PACIOJOKEHHBIX CTPOK B HU3
(nadopmarus ciost B 20-ii cTpoke mcuesHer). Pacyer mpoM3BOAMTCS IS CBail [UIMHOW, HAYMHAsS, OT 3
MeTpoB 1 10 20 MeTpoB ¢ marom | merp. Eciu omucanue ciioeB rpyHTa HE MPEBBIIIACT (CyMMapHas
MOIIHOCTh) 20 METpOB, TO AJs pacyeTa OoJjiee JUIMHHBIX CBall MPUHUMAETCS MOCIEIHUN U3 OMHCAHHBIX
rpyHT. [Ipu pacdere ocpeJHEHHOTO 3HAUYEHHUSI JOMYCKaeMOW HAarpy3kd €CTb BO3MOXHOCTh UCKITIOUCHUS
M3 pacyera "He HYKHBIX" CKBa)XMH MOBTOPHBIM HA)KaTUEM I10 JIEBOW KHOIIKE MBIIIA HA BBIACICHHOE
3HAQUYE€HHE MO0 CKBaXWHE. /[ mojydeHus JOMmycKaeMoW Harpy3Kd Ha CBAr0 MO OTIEIbHON CKBaXXUHE B
uudpoBoM H rpadUyecKoM BUIAX CIEAyeT MPOU3BECTU pacyeT HaxaB "PaccuuTaTh CKBaXHHY', a Ui
OmpeJIelICHUs] OCPEIHEHHOTO 3HAYeHUs I CKBaXuH - "PaccumraTh 3amauy”. [[ns BeIxoma W3 pexuma
MIPOCMOTpa PE3yJIbTATOB pacueTa BCeH 3a/1auul MPH HEOOXOJUMOCTH PEAAKTUPOBAHUS UCXOIHBIX JAHHBIX
Haxxmute "[lokazaTe ucxonHbIe TaHHbBIE".

PacueTHbIil MOTYJIb pa3paboTaH HA OCHOBAHUM CJIEAYIOINX HOPMATHBHBIX IOKYMEHTOB:
- [pynTel. MeToas! cratucTuyeckoit 00padotku pesynsraroB ucnsitanuii. [OCT 20522-2012, N'occranpapr, 2013;

- Cpaiinble pynnamentsl. CII 5.01.03-2023, Muncrtpoitapxutektypbl Pb, Munck 2023;

- O0mIye MoJI0KEeHHUs 10 MPOSKTUPOBAHUIO OCHOBAHWH 1 (QyHIaMeHTOB 37aHnil u coopyxennid, CIT 5.01.01-2023,
Munctpoitapxutektypsl Pb, Munck 2023,

- PykoBoactBo mo mpoektupoBanuio cBaiHbIX ¢yHaamentoB / HUMOCII um. H. M. I'epceBanoBa ['occTpos
CCCP. — M.: Crpotiiuzaar, 1980;

- Pacyer u koHCTpynpoBaHHE Kene300eTOHHOTO (PyHIAMEHTa OJHOATAXHOTO MPOMBINUIEHHOTO 37anust o TKII
EN 1992-1-1-2009*, BHTY, Kadenpa «Kenezo0eToHHbIE 1 KAMEHHBIE KOHCTPYKIMNY, MuHck 2017;

- beronnsie u xene3zoberonnsie KoucTpykimu CIT 5.03.01-2020, Muncrpoitapxutektypsl Pb, Munck 2022;

- [TocoOue 1o MPOEKTUPOBAHUIO OETOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKIMH W3 TSHKEINBIX U JerKuX O0eToHOB 0e3
npeaBaputesbHoro Hampspkenust apmarypsl (k CHull 2.03.01-84) Vmesepowcoeno npuxazom L[HUHnpomszoanuii
T'occmpos CCCP om 30 nosops 1984 2. Ne 106a.

Bce 3Hauenust k03pPUIMEHTOB M pPacyeTHBIX 3HAUYEHUH HEOOXOIUMBIX JAHHBIX U3 HOPMATHUBHBIX
JOKYMEHTOB MpUBEJEHBI B (hailiax U UX IPOCMOTP BO3MOXKEH B TEKCTOBOM pellakTope win B "JlanHbie".

Jlonyckaemass Harpyska N, xH, Bo Bcex pacdyerax JOeIUTCsI Ha Koa(quuneHT HaOEKHOCTHU
COOTBETCTBYIOIIETO METO/Ia M BEIBOAUTCS B IPOrpaMMe B KOJIOHKE crpaBa ("damuna ceaun' — "/lonyckaemasi
Harpy3ka" — "I'padguk nomyckaemoii Harpy3Ku Ha cBaw') U B OTUCTC.

OIIPEJIEJIEHUE PACUETHOM HATPY3KH, JIOITYCKAEMOM HA 3ABUBHYIO
CBAIO IIO PE3VIJIbBTATAM CTATUYECKOI'O 30H/IMPOBAHIAI.

Koaddumment nagexHocTH MeTOAa HCTIBITAHUM paBeH 1,25.
[lepexonubie KOXGGUIUEHTH MEXKAY JaHHBIMH 30HAUPOBAHMS I BEIUYUH  yIEIHHOTO
COTPOTHUBIIEHUS TPYHTA MOl HAKOHEYHUKOM 30HJA, (s, ¥ YJEITHHOTO CONMPOTHBJICHUS TPYHTA HA YYaCTKE
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OOKOBOIl OBEPXHOCTH 30H1a, fs, VI YCTAaHOBOK C AMAMETPOM 30HJa 62 MM ONpEAeNsioTCs JIeJIeHUEM
BEJIMYMH Ha KOY(QPUIMEHTH cooTBeTcTBEHHO Ky u Ky, KkoTopble mpuseneHsl B ¢aitnax "CII15.01.03-
2023 1B.1,2nmecku.txt” w  "CI15.01.03-2023 1B.1,2rmunsntxt".  [Ipu pacuére yumThIBaeTCS TIyOMHA
norpyxenus 3oa1a (h) - menee 6 M, or 6 10 12 u OGonee 12 M. Ecnu MOUTHOCTH TEKYIIETO CIOs
TpyHTa MOMaaeT Ha rIyOuHy morpyxerus 3081a (h) 6 wiu 12 MeTpoB, TO TEKYIIUi clloil pa3OuBaeTcs
Ha J[Ba CJIOS, JJIsl KOTOPBIX OepyTcs pa3Hble Mepexo Hble KO PHUIINEHTHI.

3navyeHus kodp¢uimenToB nepexona fii u i or s k Rs cpemnee u or f; k f5 cpennee
npencrasiceHsl B ¢aitte "CI15.01.03-2023 14.7.txt" mis 3ou108 1l u 111 THnOB.

OITPEJEJIEHUE PACUYETHOM HATPY3KU, JIOITYCKAEMOM HA
BYPOHABUBHYIO CBAIO IO PE3VJIbTATAM CTATHUYECKOI'O 30HIAMPOBAHMAL.

Pacuer OypoHaOMBHBIX CBail MPOU3BOAMTCS TOJBKO IO PE3YJbTaTaM CTATHYECKOTO 30HIAMPOBAHUS.
[Tpu HEOOXOqMMOCTH pacueTa OypOHAOMBHBIX CBail BRIOEPUTE HYXHBIN BUJ cBail. OOpaTuTe BHUMAaHHE,
4TO, ceueHue OypOHAOMBHBIX CBaid, YCTaHOBJIEHO MO yMoidaHuio, 0.6 M.

Pacuer OypoHaOMBHBIX CBail aHAJOTHYEH pacueTy 3a0WBHBIX CBail, a 3HA4YeHUs KOA(P(UIMECHTOB
nepexona B u B or qs k Rgcpemnee m ot fs k fs cpennee mpencrasiensl B ¢aiine "CI15.01.03-
2023 T4.8.txt".

OITPEJEJIEHME PACYETHOIM HATPY3KU, JIOITYCKAEMOI HA
HABMBHYIO CBAIO 11O PE3VIJIbBTATAM CTATHUYECKOI'O 30H/IMPOBAHIA.

Pacuer HaOuBHBIX cBail B BBITPAaMOOBAHHBIX U BBILITAM- S;a”:,;o—m
MOBAaHHBIX CKBa)XXHWHAX KpPYIJIOro CIUIOIIHOIO CEUCHHUS C
MWIMHAPUYECKOW  Qopmoil  mpomonpHOro mpoduis  0e3

—
|
|
yI_HI/IpeHI/I}I IIATHI HpOI/ISBOI[I/ITC}I AHAJIOTUYHO 336I/IBHBIM CBasiM / @
|

OTM. NOBEPXHOCTU
TPYHTa KOTrOBaHa

no ¢popmyne (4.17) CII15.01.03-2023
Rim = Rs*A + Rey*Afy + Rs*h*U, 20e —
©)

Rfy— mpenenbHOe CONMpPOTHBICHHE TPYHTA MO YCIOBHOM OMOpPOi e =
OOKOBOWl TIOBEpXHOCTH CBaW B Tpenenax I-ro cjosi TpyHTa
paccMaTpuUBacMOro MHTEPBala B €r0 CEPeAHMHE ONpelenseTcs
KaK CyMMa CPEJHUX 3HAYCHHH yJEIbHOrO COMPOTUBICHHS I-TO |
CJIOSl TPYHTA T0J] HAKOHEYHUKOM Ha ydacTke Z (OAMH AMAMETp |
BBIILIE U YETHIPE HIKE); +— l

I
I
I

h/2

Ay — mwIomaae yCIOBHOM OMOPBI OOKOBOI MOBEPXHOCTH CBAW — [I'N
BEPTHKAJIbHAS MPOCKIUsI OOKOBOW MOBEPXHOCTH B Mpenenax i- I l—dL
rO CJIOsl TPYHTa B CpeJHEN yacTu cjos (B pacuere MPUHSITA Kak I
IUIOIIA b KOJIbLIA i-r0 cJiosi rpyHTa). B Bepcuu nporpammsl 4.6.4
nuamertp Hu3a cBau, d=D, u coorBercrenHo Af,=0.

KoadduumeHT HameXxHOCTH MeTOIa UCTIBITAaHUH paBeH 1,25. PexomennoBanubiii quamerp cean 300
-800 mm m mmuua 1.5 - 3.0 m. [InuHbI cBalt, mpuBeneHHbIE B pacueTe, 10 20 M, TEPSIFOT aKTyalbHOCTb
13-3a TEXHUYECKON HEBO3MOKHOCTHU M3TOTOBJIEHUS HAOMBHON CBau OOJIBIION UITHHEL.

OIIPEJEJIEHUE PACUYETHON HATPY3KU, JIOITYCKAEMOM HA
3ABMBHYIO CBAIO IIO PE3VJIbTATAM JUHAMUYECKOI'O 30HAMPOBAHIAI.

Koadduunent Hage:xHOCTH MeToa ucnbiTanuii pasen 1,30.

VY ienpHBIE CONPOTUBIICHUS TPYHTA TOJ HIDKHUM KOHIIOM 3a0MBHBIX CBail (qq) M CpeqHHE 3HAYCHUS
YIEJIBHOTO CONPOTUBJICHUST TpPyHTa Ha OOKOBOW MOBEPXHOCTH 3a0MBHOM cBaum (fg) mpHu ycroBHOM
JMHAMHYECKOM COMPOTHUBIIEHUHU IpyHTa mHorpyxeHuto konyca (Py) mpencrasnenst B daiine "CIT5.01.03-
2023 14.9.txt" cormacHo Tabmunbl 4.9 CII5.01.03-2023.

OIIPEJEJIEHUE PACUYETHOM HATPY3KU, JIOITYCKAEMOI HA
HABMBHYIO CBAIO I10 PE3VJIbTATAM JAMHAMMWYECKOI'O 30HAMPOBAHUAL.

Pacuer HaOMBHBIX CBail ¢ YIJIOTHEHHBIM OCHOBaHMEM CKBA)XMH KPYIJIOTO CIUIOIIHOTO CEYEHHs C
MWINHAPUIECKOW (GOopMoil TpomosbHOro mpodmiast 0e3 YIMIMPEeHUs MATHI TMPOU3BOIMTCS aHAIOTUYHO
3a0MBHBIM CBasiM 110 popmyne (4.24) CI15.01.03-2023



Rim = Rg*A + Ry * Asy + Rig*h*U, 20e

Rfy  — mpemenbHOE COMPOTHBIIEHKHE TPYHTA IO YCIOBHOM OMOPOii 6OKOBO# MOBEPXHOCTH CBaM B Mpejenax i-ro
CJIOS TPyHTa pacCMaTpPUBAEMOr0 MHTEPBaja B €r0 CEPeIMHE OMPECISICTCS KaKk CyMMa CPeIHHUX 3HAYCHUI
YIIEIBHOTO COMPOTHUBIICHUS I-TO CIIOS TPYHTA IM0J] HAKOHCYHUKOM Ha ydacTke Z (OAMH JHaMeTp BBIIIC U
YETBIpE HIDKE);

Asy — IJIOmanb YCJIOBHOW OIMOpPHI OOKOBOM MOBEPXHOCTH CBaW — BEpPTHKANbHAs IPOEKIHSI OOKOBOit

MOBEPXHOCTH B Mpeaeiax i-ro cjaos TPyHTa B CPEIHEH JacTH cios (B pacueTe MpUHsATA KaK IUIONIa/b KOJIbIa I-ro

CIIOSI TPYHTA, CM. CXeMY K CTAaTHYECKOMY 30HAUPOBAHHIO).

Koaddurnuent nagexxHocTn MeToa HCTIbITaHUK paBeH 1,30.

VYaenbHbIE COMPOTHBIICHUS IPYHTA IO/ HUXXHHM KOHIIOM 3a0MBHBIX CBail ((q) U CpeIHUE 3HAUCHUS
YACIBHOTO COMPOTHBJICHUS T'pyHTa Ha OOKOBOH IMOBEPXHOCTH 3abuBHOW cBaum (fy) mpum ycioBHOM
JMHAMUYECKOM CONPOTHBIICHUH IPyHTa TMOrpyx)eHuro konyca (Pq) mpencrasnenst B ¢aiine "CI15.01.03-
2023 14.10.txt" cormacHo Tabmuubl 4.10 CIT 5.01.03-2023. 3nauenuss Ry um Rpg n1s1 HaOWBHBIX CBaid
omnpenenstores no Tadmuue 4.10 (05 3abusnvix ceati — no mabauye 4.9).

OITPEJEJIEHUE PACUETHOM HAI'PY3KU 3ALIEMJIEHHBIX
B I'PYHTE 3ABUBHbIX CBAU, pacuet «CII o0muii pacuer.

Koaddurnment nagexHocTH MeToAa HCTIBITAaHUM paBeH 1,40.

KoaddunmenT ycnosuii paboThl cBau B TPYHTE Ye = 1 st rpynTOB | THMA 11O MPOCATOYHOCTH U IS
cJ1a0bIX TPYHTOB C OJJHUM W3 3HAYEHUI: Npu Moayne Aecopmaunm E < 5 MMMa, nokasaTene TekydecTu |, > 0,75,

koacbpuLmeHTe nopuctoctut e > 0,8 — Y = 0,8.

KoaddunmenTs! ycioBuii paboThl TPYHTHI ITPH pacyéTe A0MyCcKaeMOo Harpy3KH Ha CBalO 0] HHYKHUM
KOHIIOM U Ha OOKOBO# MOBEPXHOCTH MPHHATHI PaBHBIMH 1 I CrOCO0A MOTPY)KSHUsS CIUIOIIHBIX CBai
MEXaHUYECKUMHU, TAPOBO3AYIIHBIMU M TU3CIbHBIMUA MOJIOTAMH.

PacueTHble cONpOTUBIEHUA MO HMKHUM KOHLIOM CBai JUIsl MbUIEBATO-TJIMHUCTBIX TPYHTOB IPEJCTaBIICHBI B
¢aitne "CI15.01.03-2023_15.2(rmunbD).txt".

PacueTHble CONMPOTHBICHUS IO HIDKHUM KOHIIOM CBall JUIsl TIECUAHBIX TPYHTOB IIPEICTaBICHHI B (haiiie
"CI15.01.03-2023_T5.2(mmeckn).txt".

PacyeTHbIC CONMPOTHBIICHUS TOJ HI)KHUM KOHIIOM CBad JJii MOPEHHBIX TPYHTOB IPEJACTaBICHBI B (aiiie
"CII5.01.03-2023_18.6.txt".

Pacuetnrie conpoTuBieHns Ha OOKOBOI TTOBEPXHOCTH CBA /IS MTBUIEBATO-TIIMHUCTHIX TPYHTOB MIPE/ICTABICHBI
B ¢aiine "CI15.01.03-2023_15.3(rnmnb1).tXt".

PacuetHbie compoTuBicHUsS Ha OOKOBOW MOBEPXHOCTH CBaii JJIs MECYaHBIX T'PYHTOB IMPEACTaBJICHBI B (haiiie
"CI15.01.03-2023 _15.3(meckn).txt".

PacuetHble conpoTuBiicHHUs Ha OOKOBOW MOBEPXHOCTH CBal JUIsli MOPEHHBIX T'PYHTOB NpEJCTaBJICHBbI B (haiiie
"CI15.01.03-2023_18.7.txt".

[Ipu onpeneneHny pacyeTHBIX CONPOTUBICHUM IPYHTOB HAa OOKOBOI OBEPXHOCTHU CBail IJIaCThl TPYHTOB
pacwIEHSIOTCS. Ha OJHOPOJIHBIE CIIOM TOJIIIMHONW He Oosiee 2 MeTpoB. I IUIOTHBIX MECUaHBIX TPYHTOB
pacyeTHbIe COMPOTUBIICHHS O]l HI)KHUM KOHIIOM cBail yBenmuueHbsl Ha 50% 60%, HO He Oonee yeM 10
20000 xIla u pacyerHble cCOMpOTHBIECHUS Ha OOKOBOI MOBEpXHOCTU cBail yBenuueHbl Ha 30%. Hs

OOKOBOH HOBCPXITOCTH ¢Bal yBCAHUCHLE Ha 15%. ommenero
OITPEJIEJIEHUE PACYETHOM HAT'PY3KU

SAIIEMJIEHHBIX H ﬁ

B I'PYHTE HABMBHbIX CBAM, pacuer «CII o6miuii pacuer». T 7 77 T 7 7
KoaddunimenT HamexxkHOCTH MeTOIa UCTIbITaHui paBeH 1,40. ' \
Reg =Ver (Yer RAH+ Yer U Z?=1 Rfihi)’ rae _ _
Ye1 — KOd(pPUIMEHT yCIOBHI pabOTHI TPYHTOBOTO OCHOBAHUS, ' |

IIPUHUMAEMBbII PABHBIM JUIsl TPYHTOB | THIA 11O TPOCaJOYHOCTH, &
TaK)K€ MPHU HAJTUYUU B 30HE BIUSHUS CBall ¢/1a0blX OPTraHUYECKHUX

k L S
2pynmoe (1. e. npu moayne pedopmauun E < 5 Mla, nokasartene -C*_ |
Tekydectn | > 0,75, koadpduumeHte nopuctoctn e > 0,8) 0,8, B |DH|
ocTaibHbIX ciydasx — 1,0;

Dy



Yor — KO3 OUIMEHT YCIOBUIM pabOThl TPYHTA MOJ] YIIMPEHUEM CBaH, YUMTHIBAIOUINHA BIUSHHE crioco0a
MOATOTOBKHM OCHOBAHUS TOJI HUKHUM KOHIIOM CBau W IPUHUMaeMbIii 1o Tadmwmie 6.9 CIT 5.01.03-2023;

Yef — Kod(dumeHt yciaoBuii paboThl rpyHTa Ha OOKOBOW IMOBEPXHOCTH CTBOJA CBa, MPUHUMAaeMBbIH
paBHBIM: 1Jisl TIUHUCTBIX TpyHTOB 0,8, st mecuanbix — 0,9, st MopeHHBIX — 1,0 (T.K. k03dpduumMeHT ans
FPYHTOB pa3HbI, TO OH NEPEHeCeH nog 3Hak "cymma').

Jlnst 3a6uBHOI cBau no "CI obwmi pacdeT" pacueTHasi MIyOMHA PAcHoOIOKEHUSI HUXKHETO KOHIlAa CBau
MIPUHUMAETCS OT OTMETKH YCThsl CKBAKUHBI (YPOBEHb MPUPOAHOTO penbeda). s nHabuBHOM ke cBau
mo "CI obwmn pacuyet" pacderHas riayOMHA PACIOJOKEHUS HIDKHETO KOHIA CBaW TMPUHUMAETCS OT
Bepxa cBam (OTMETKH 3a0MBKH), CM. IpuMedanne 5 K tadmuie 6.13 CIT 5.01.03-2023, HO TOJIIIMHA CJIOS
TPYHTa, COTMPHUKACAIOMIAsACS ¢ OOKOBOW MOBEPXHOCTHIO CTBOJIA CBAM YYHUTHIBACT BBICOTY 3aJICIKU CBau B
POCTBEPK, T.€. Neros-Nanenzar-

ILHH IJIOTHBIX ICCKOB U MOPCHHBIX I'PYHTOB BCJIIMYHHA R (pacquﬂoe COIMPOTHUBJICHUEC I'PYHTA OCHOBAHHUA 11O/
HIJKHUM KOHIIOM CBaH M PacdeTHOE CONPOTHBIECHHE IPYHTA i-TO CIOS MO OOKOBOM MOBEPXHOCTH CTBOJIA CBAH)
yBenuuuBaercs Ha 30 %.

L= 1500 - 3200 cuuraercs Ry, a R Oepercs ¢ mobasnenuem h;

h=100 — 300 (mpu L=1500-2000, h=100; mpu L=2100-2600, h=200; npu L=2700-3200, h=300);
Dy=500 — 1500;

Oo6mas amuHa ceau:  a) 1600 — 3500 6) 2000 — 4700;

Ecnu mmwkauii koHer cBau (msatel, L+h) pacnonaraercs Ha rpaHuiie cioeB, TO B pacueTe MPHHUMAIOTCS
JTAHHBIE BEPXHETO CJOS.

Koaddunuentsl ycnoBuit paboThl MpU Crnoco0e TMOATOTOBKH IMECYAHBIX W TJIWHUCTBIX OCHOBaHUH
pa3OypuBaHHeM, Y., peactasiensl B gaitne "CII15.01.03-2023 16.9.txt".

PacueTHble conpoTHBIEHUS TOJ HIKHUM KOHIIOM CBail JJIsl TIECYaHBIX TPYHTOB IPEJCTABIICHHI B (aiine
"CI15.01.03-2023_16.13(neckm).txt", miast TIHHACTHIX - B daitne "CI15.01.03-2023 16.13(rmmnsD). Xt

PacueTHbIe COPOTUBIICHUS CIIOS TPYHTA 1O OOKOBOW MOBEPXHOCTH CTBOJIA HAOWUBHBIX CBal JJISl IECYAHBIX
rpyHTOB mipenctasieHsl B (aiine "CI15.01.03-2023 16.14(neckn).txt", ans rmuHUCTHIX - B (paiine "CI15.01.03-
2023 16.14(rnunsbD).tXL.

OITPEJIEJIEHUE PACYETHOM HATI'PY3KH 3AIIEMJIEHHBIX
B I'PYHTE BYPOHABUBHbIX CBAU, pacuer «CII oOmiuii pacuer».

Koad¢uimenT HaexkHOCTH MeTOAa UCTIbITaHUN paBeH 1,40.

Hecymas cnocobuocts (Rcq), KH, OypoHaOMBHBIX CBaii ¢ yIIMpeHHEM H 0€3 YIIMPCHHS,
paboTaronux Ha CKMMAIOIIYI0 Harpy3Ky omnpezensercs mo Gopmye:

Rea = 7% (7er R A + 2ZU % Rihy)

JJI1 Pa3HBIX THIIOB CBai:

a) B OypOBBIX CKBaXHHAX 0€3 yIpouHeHHs rpyHTa U 6e3 yrmpenus mstel & 0.40-1.20 m, L=3-20 m;

0) B GypOBBIX CKBOKMHAX 0€3 YIIPOUHEHMsS TPYHTa C ymupenueM msthl & 0.40-1.20 M, L=3-20 M u & nsrer 0.50-
1.50 m;

B) B OypOBBIX CKBOKHHAX C YIUIOTHEHHbBIM 3a00eM & 0.20-1.00 M, L= 1,5-10 m;

r) B OypOBBIX CKBa)XHHAX C BHITPaMOOBaHHO# yiupeHHoit maroit & 0.20-1.00 M, L=1,5-10 M u @ mstet 0.50-1.50 M

cornacHo CIT 5.01.03-2023 Ha3HayarOTCs pacyeTHble KOAPGUIMEHTHl CONPOTUBIEHUS TPYHTOB. OTMEUy
JMIIb TO, YTO UCIOJIB3YETCS B pacuere:

- IIyOMHA MOTPY>KEHHs HIKHETO KOHIIA CBaW M CPeAHss TIIyOHMHA PacCIIOJIOKEHHS CJIOSl TPYHTA CUHUTAETCS OT
YPOBHS IPUPOJTHOTO penbeda;

- K03 UIHMeHT yciaoBuil paboThl cBau (%) U3 TaOMUIBl 6.2 Ha3HAUCHBI IS CBAall MPU OTCYTCTBUM BOJIBI B
CKBa)KMHE, a TaKKe MPH HMCITOIB30BAHUM 00CATHBIX MHBEHTAPHBIX TPYO (MOKHO (haili pelaKTHpOBATh), CM.
¢aiin "CI15.01.03-2023 _16.2.txt";

- B PacyeTHBIX CONPOTUBIICHUSIX Ha OOKOBOM MOBEPXHOCTH OypOHaOMBHBIX CBail 0e3 yIpO4YHEHHs IPYHTOB B

ypoBHe niAathl (Ry), Tadnuua 5.2 1113-01 oTMeHeHa, 3Hate A AROTHbX-HeckoB-yBeaHHBactesHa30%;
B e 5 ocrH-e<0-6—vBeAHYHBaIOFCeAHA 06 ObcaniLie PP YOI H3BHCKAIOTES

- 3HAYCHUS PACUYETHBIX CONMPOTUBJICHHH Ha OOKOBOM MOBEPXHOCTH U IMOJ] HWKHHM KOHIIOM (TIATOW) CBaM IS
neckoB cM. Tabnuna 6.3 ("CI15.01.03-2023 16.3.txt") u Tabnuua 6.6, ("CI15.01.03-2023 16.6.txt") nmpuHATHI
st kodpdunuentoB nopucroctd ¢ = 0,50 — 0,65 — 0,80 c wHTepmomsnuel kak Mo Kod(pPUIHEHTaM
MOPUCTOCTH, TaK | MO TIyOHHE,;



- IpH ONpEeIeNeHUH PAacYETHBIX CONPOTUBICHUI TPYHTOB MO OOKOBOW moBepxHOcTH cBau (Ry), muiacTbl
TPYHTOB CaMH AEJATCS Ha OMHOPOAHBIC CIION TONIIMHON <=2 M.

NMs CKBaXXMHBI MOKHO PEIAKTUPOBATh. KIMKHUTE MO CKBa)XMHE MPABOM KHOMKOW MBIIIKA U
BBE/IMTE HOBOE UMS CKBAXHUHBI (JJO TPEX 3HAKOB).
[Ipu 3amoaHEHUN CKBAaKWH MCXOJHBIMHU JAHHBIMU ISl COOTBETCTBYIOILETO 30HAUPOBAHUS €1 IIPUCBAU-
BaeTcs OyKBeHHOE OO0O3HA4YECHHE B MPABOM HIKHEM YTJIy: MPH CTATUYECKOM 30HIMPOBAHHH - S; TIpU
JUHAMHYECKOM 30HaupoBaHuu - D;  npu «o6mem pacuere o CII» - C; N - ckBakuHa He 3amojHEHA
HU KaKMMHU HCXOJHBIMU JIaHHBIMHM. Y CKBAKUHBI C 3allOJIHEHHBIMM HCXOJHBIMHU JaHHBIMU €CTh JBa
CTaTyca - CKBA)KMHA 3aII0JIHEHA JAHHBIMHU M, BTOPOH, - CKBa)KMHA 3aIl0JIHEHA JAHHBIMM M PACCUMTAHA.
PaccuntanHble CKBaXXMHBI, KpoMe OYKBEHHOH MPUHAJIEKHOCTH, UMEIOT U IIBETOBYIO IPUHAJIEKHOCTD.
[Ipu pacuere mo AaHHBIM CTATHUYECKOTO 30HAUPOBAHMS - 3€JICHBIA, JMHAMUYECKOTO 30HIUPOBAHUA -
rony6oii, mpu «obmem pacdere no CII» - KOpUYHEBBIH, NPH HEONPENEICHHBIA CKBAXXHHE - CBETJIO-
cepblii. He paccunTaHHble CKBAXKHMHBI, HO C 3allOJIHEHHBIMH HMCXOJHBIMH JAaHHBIMH, UMEIOT CBETJIO-
3€JICHBIN 1BET.

Jlist BBOJIa MCXOAHBIX JAaHHBIX 1O HOBOMW, CEpOM, CKBAXHHE HEOOXOIMMO CHayalla YCTaHOBUTHh
3aKJIaJKy C HYXXHBIM BHJOM 30HIUPOBAaHMS, a 3aTeM BHIOpaTh HOBYIO CKBaxuHy. IIpousoiiger
KOIIMpOBaHUE "OTMETKH Hysd", "OTMETKH yCTbsl CKBa)XMHBI', "OTMETKH OrojOBKa cBau'" MU 'ceueHus
cBau" HA HOBYIO OT aKTMBHOW CKBAXKHHBI. J[JIsi CKBa)XXMHBI C 3alOJHEHHBIMU JaHHBIMUA 30HAMPOBAHUS
IpYrue BUIBI 30HAUPOBAHUSA HE JOCTYMHBI. M3MEHUTH BHUJ 30HAUPOBAHUSA CKBAXXHUHBI MOXKHO JIUIIb
"O4HnCTUB CKBAXXHUHY'", CTaTyC CKBa)KUHBI CTAaHET - N, IBET - CBETIIO-CEPHIN. 28

[Ipy 3amoJHEHMM HWCXOJHBIX JAHHBIX JUIs pacueTa JIOCTaTOYHO
3aloJHUTh "OTMeTKa HyJs", "OTMETKa yCThs CKBaXKHUHBI", "OTMETKa OroJIOBKa
cBau", "ceueHue cean" M OJHY CTPOKY (OJAHMH CIIOM rpyHTa) B TaOuuue Ans of 181920,
COOTBETCTBYIOLIEr0 BMJA 30HAMpoBaHMsA. JHana3oH BBOJAUMBIX 3HaUCHUM
yKasaH B BCIUIBIBAIOMINX IHOJACKasKax (CkpuHmoTax) [Ipm HemocrarouHoCTH T
JAHHBIX B cjloe, OH OyJeT BBIAEICH KpacHbIM I[BeTOM. [Ipn HexocTaTOYHOCTH |
JaHHBIX JJIs pacueTa CKBa)KMHBI, OHAa Oy/ET BbIBEJEHA U3 cTaTyca '3amoJjiHEeHa
naHHeiMH", ctatyc N.

ITecox

- vl

ITecox
Mopena

. —
Tun rpyHTa MeHsieTcs Ha)KaTHEM NPaBOi KHONKM MBIIH 110 .
11leCOK

BbIOpaHHOMY MO0 «I'pyHTa»| [Tose BeIOMpaeTcs 1€BOM KHOIKOM MBIIIH. Mecox

IIpexycMoTpeH yueT OTpHIATEIbHBIX CHJI TPEHHSI TPYHTA HA OOKOBOM MOBEPXHOCTH.

[Ipu cTaTuyeckoM 30HIMPOBAHUMU pa3pellieH BBOJ OTPULIATEIbHBIX 3HAYeHMM U "Hynsa" g
3HA4eHUH YAETBHOIO CONPOTHBIIEHHS I'pyHTa Ha OOKOBOH IMOBEPXHOCTH 30HAa (OOKOBOE CONPOTHUB-
JieHue). Y IeabHOe COMPOTUBIICHUE TPYHTA 0] HAKOHEYHUKOM 30H1a (JTIOOOBOE CONMPOTHUBIICHHE) BCETAa
BEJIMYMHA MOJIOKUTETbHAS U OO0JIbIIE HYJIS.

[Tpy nuHAMMYECKOM 30HAMPOBAHMM pa3pellieH BBOJ OTPUIATENbHBIX 3HAYEHWUH Ui YCIOBHOTO
IMHaMu4eckoro compotusineHuss Pd. B Takom ciiyyae OyayT y4yTeHbl OTpHILIATENIbHBIE CHIIBI TPEHUS
IPYHTa TOJILKO HAa OOKOBOM MOBEPXHOCTH, a CONIPOTUBIICHUE IPYHTA [0/ HUKHUM KOHIIOM 3a0MBHOI cBau
3HaK "MUHYC" OyJleT UTHOPUPOBATHCS M YUUTBIBATHCS KaK MPH MOJIOKUTEILHOM 3HaueHuu. Beog "Hyns"
3aIpelieH.

ITpu pacyere no "OOmemMy pacueTy" paspelieH BBOJ OTPULATENBHBIX 3HAUYCHUH W "Hyns" i
pacueTHOro CONpPOTUBJICHUS TPyHTa Ha OOKOBYIO MMOBEPXHOCTh CBaW. 3HAK MEHSIETCS Ha)XKaTHEeM IpaBou
KHOTIKH MBIIIY 110 MO0 "+/-" 1151 COOTBETCTBYIOIIETO TPYHTA.

Hecymias cnocoOHOCTh 3alieMIIEHHON B TpyHTE cBad, paloTarolieid Ha BbAEPIHBAIOIIYIO
Harpy3Ky, OIpEAENA0T IO TEM K€ 3HAaYeHWs M, 4YTO W Ha BJABIMBAIOUIYI0 HArpy3Ky, HO C
KOd(QPHUIIMEHTOM YCIOBUI pabOTHI s CBald, MOTPYKAEMBIX B TPYHT Ha T1yOHHY: - MeHee 4 M - Y. =0,6;
-4 M u 6onee - . =0,8. OTpunarenbHble 3HAUYCHNS HACBHIIHBIX U CIA0BIX TPYHTOB Ha BBIAECPTUBAIOIIYIO
Harpy3Kky O0epyTcsi co 3HaU€HHEM PacYeTHOTO CONPOTUBIICHUS TPYHTA PaBHBIM HYIIIO.

[lpu omnpeneneHur OCaAKH Uil OAMHOYHBIX CBail/()yHIAMEHTOB HEOOXOAUMBI CIICIYIOIINE
JIOTIOJTHUTEJbHbIE NCXOAHbIE JaHHbIE (PacueTHBIE MO BTOPOM TPYIIIE MPeASIbHBIX COCTOSHUIM):

- yIenbHBIN Bec TpyHTa, [KH/M3] (10 BTOpOI#i TpymIe npeaeabHbIX COCTOSHHN);

- YroJl BHYTPEHHETO TPeHMS TPYHTA, [rpaj] (110 BTOPOI IpymIe MpeaeabHbIX COCTOSTHAN );



- Moayab aedopmaruu rpynra, [MIla]; 5 =
- IOPUCTOCTh IPYHTA; ey,
- Harpy3ka Ha cBaro/¢yHmament, [KH] (mo mepsoi

IpyIne MpeldedbHBIX COCTOSHHMK). PacueTHas Harpyska "Ha =
cBaro/Ha GyHgameHT" 3agaercs mo oopesy ¢pyHnamenTa. K Heit o Z Ji
nobasisiercs ¢ K0d(h(PHUIMEHTOM HAIEKHOCTH IO HArpy3Ke | = |

v#=1.1 Bec: pocTBepka (KOHCTPYHMPOBaHNE B PEAAKTOPE, BEI3OB
- mpaBoi KHOMKOW Mbimmw mo "Pacuer ocamku". Ommcanue
paboThl pemakTopa CM. HIKe), cBau(-if), TpyHTa B Mpeaenax
o0Bema ycioBHOro pyHaamenta. [Ipu pacuere ocaaku, pacyer

10 BTOPOH rpymre, 'Harpy3Ka” AeauTcs: Ha K03 GUIHEHT HAaeKHOCTH 1o Harpy3ke Yi=1.1;

bbd [0

x|[]

- JJIMHa CBau, C KOTOpOfI CUHUTAaTh OCAKY,
- OTMETKa YpPOBH I'PYHTOBBIX BOJ.

Ecnu HU3 cBaum HAxXOJUTCA HMXKE OINKCAHHBIX CJIOEB IPYHTA, TO MCXOJHbIE JaHHbIE "Momyib
nedopmaruu rpyHta”, "llopucrocTs" ISl pacuera HE HY)KHBI U OTH JIaHHBIC MOKHO HE BBOJIWUTH. Hus
CBaM, Hampumep, Ui CBaW JUIMHHOW 3 METpa ompeemsieTcs CIeAYIoIUM oOpa3oM: OepeM pasHHILY
orMeTok "OtMmeTka orojioBka cBan" u "OTMeTKa yCThsl CKkBaXuHBI". Ecnu cBas 3arimy0iieHa B TPyHT, TO
pasHuily Ao0aBisieM K JUIMHE CBau, KOoTopas 3 merpa. B mpoTuBHOM cimydae - BbluuTaeM. McxomHbie
JaHHbIE HEeoOsA3aTeIbHbIC /Ul pacueTa OyayT BBIJECIECHBI CEPhIM LIBETOM U NMPOBEpPKA HA UX MPABHILHOCTD
(cooTBeTcTBHE AMana3oHa BBOJAMMOTrO YHCIA) HE mpoBepsieTcs. [Ipu M3MeHEeHUH OTMETOK WM JAPYTHUX
UCXOJHBIX JaHHBIX 3HadeHus "Mopayns nedopmanuu rpyHTa" a .
"ITopuctocTs" MOTYT cTaTh 00S3aTEIBHBIMHU JUIS pacueTa ocaiaku. B atom | Svai
cllydae OHM IMOMEHSIOT I[BET, IMEPECTaHyT OBITh CEPbIMHU, M MPOU30MIET
[pPOBEPKA HA COOTBETCTBHME JMANA30Ha BBOJIMMBIX YHCET TEKYIIEH @ Floating poink division by zero.
CTpOKHU. B ciiydae HECKOIBKHX CTPOK, KOTOPBIE MEPECTANU OBITH CEPHIMH,
MPOBEPKA HA COOTBETCTBHUE JAMANAa30HA MPOU30MIET MPH MX AKTHUBALIUU.
Ecnu BBIMOMHUTE pacyeT CKBaXKUHBI C JAHHBIMU HE COOTBETCTBYIOIIMMHU

JUana3oHy YMcia, TO MOJyYUTe COOOIIEHHUE O JIEIEHUU Ha HOMb. OTpelakTUpPYHTE UCXO/IHbIE JaHHbIE U
IIOBTOPUTE pacyer.

BeoicoTa 3a7enku cBau B pOCTBEPK YUUTBIBAETCS TOJIBKO B TEX Cllydasix, KOI/la pa3HOCTb OTMETOK
0207106KA C6aU W YCMbs CKEAJICUHbI HE TIPEBBIIIAET BBICOTHI 331€KHU. [Ipy HEMOIHOM MOTrpyKEHUN CBau
B I'PYHT Ha BEJIUYMHY MEHBIIYIO, YEM BBICOTA 3a/I€JIKU CBAal B POCTBEPK, OCTABLIASICS YaCThb BBICOTHI
3aJIe]IKU HE YUUTBIBaeTCs B paboTe cBau 10 OOKOBOM MOBEPXHOCTH.

CornacHo puc.l BenruuHa 3aJ€JIKM CBaU B POCTBEPK HA pacdeT BIMSHUS HE OKaXKEeT, a Ha pHUC.2 —
O0KOBasi MOBEPXHOCTb CBaM, Ha BEJIMUMHY 33/I€JIKH, B pacyeTe He YUUTHIBAETCS.

OmM.020n00Ka Omn.ycmbs
BenuyuHa 3adenku T I
cbau 6 pocmbeij: Omw.yembA Sl s OmM.o2onobka

beauyuna 3adenku, |-
chau B pocmbepktf.
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Hexotopsie nosicnenus no tabnuie «PacyeTHas ocagka csan, [MM] u cxumaemas Tonwa [M] no
CKkBaXXUHaM (Npu N=1)» Ha cieayroeM npuMepe o ckBaxuxe "1" npu a=b=0 (puc. 3):

OnuHa " " "3" "4 "5"
cBau, [M]
3 \ 14(3.40) 8(2.80)
4 9(2.40) 6(2.40)
5 \ 8(2.20) 5(2.20)
6 12(1.80) 39(1.60) 42(2.60) 6(2.00) 4(2.00)
20 6(1.20) 41(2.00) 32(2.60) 0(0.20) 0(0.20)

Jns cBail MH 3 1 5 MEeTpOB KpacHBIM LIBET sSYeeK O3HaydaeT, yTo Harpyska Ha cBaro N=200.00
kH, a momyckaemas pacuerHas Harpyska paBHa 188 m 183 kH cooTBeTcTBeHHO, 4TO HE KOppekTHO. Ho
pacueTr ocaJKM He 3alpelieH s HOJIY4YeHUS OpPUEHTHPOBOUHOW ee BenuuuHbl. Ilpu 3HaueHusx N
3HAYUTEIBHO OOJBIIEH, YEM JOITycKaeMasl pacdeTHasi Harpy3ka ocajaka OyIeT HelmpaBIono100HO BEIHKa.

Ocanku (71 ONMHOYHOM CBaW, JIGHTHI M KYCTa) CUUTAIOTCS TPH OIPEACICHUH BEIMIUHBI
koddunrenta o ¢ npuHuMaemMbiM N = /b = 1 (ana npamoyronsHeIX/Kpyribx GyHIAMEHTOB), IS
JICHTOYHBIX ()YH/JIaMEHTOB U KYyCTOB — I10 3a/IaHHBIM pa3MepaM.

puc. 3

puc. 4

puc. 5
) .

T T —

I
Tl
e

-
o 0%
s :@: e

b [T8

x|[s]

Pacuer ¢yHnameHTa M3 3alieMIIEHHBIX B TPYHTE CBail WU €ro OCHOBaHUSA TO JAedopmaiusim
MPOU3BOJIUTCS KaK Ul YCIOBHOTO ()yHJaMEHTa Ha €CTECTBEHHOM OCHOBAaHHMH. ['paHHMIBI yCIOBHOTO
dbyHIaMEHTa B COOTBETCTBMM C PUCYHKOM [UIS OJWHOYHBIX CBall OMpEACISIFOTCS Kak st
OpPSIMOYTOJIBHOTO (hyHAMEHTa C COOTHOLICHHEM UIMHBI (yHIameHTa | K ero ImupuHe WiId ITUaMeTpy
paBHBIM 1, a JJIsl IGHTOYHBIX (PYHAAMEHTOB M KYCTOB — IPU COOTHOLIEHUH JUIMHBI K IIUpUHE. [ paHuIbl
OINPEAEIAIOTCA IUIOCKOCTSMHU: CHHU3Y — IIIOCKOCTBIO ADb, mpoxonsiied uepe3 HUKHHE KOHIIBI CBaii;
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CBEPXY — IJIOCKOCTBIO TNIAaHUPOBKH TpyHTa BI'; ¢ OOKOBBIX CTOPOH — T~
BEPTUKAIBbHBIMU INIOCKOCTAMHU AB u BI' oTcTOAIMMYU OT HAPYKHBIX  rpywra kotroeaHa
rpaHeil caii Ha paccrossHun h * tg(onmd4), Ho He Ooaee ABYX 1
IMaMETPOB HJIM JBYX CTOPOH IIONEPEYHOro ceueHus cau (2d).
[Tonmydaercsi, 4uTo AJig pacyeTa NPUHUMAIOTCS pa3Hble 3HAUYCHUs
kodpduuuenTa o IS KPYIIBIX  OAMHOYHBIX  CBald, s

HpSIMOyI‘OJILHLIX OJHOYHBIX CBafI, IJId JICHTOYHOT'O q)YHI[aMeHTa 158 =
AJI KyCTa.
B r B I
1 M al |
A |1 A | | A
A A | |
,mt ~| ~ ~ |~
4 /1N R 3
it s || D i P d
| 1 4 |
) \| <| ml 7
I \L VAIRY &
N .._ = {8 CEesm i —
¢ b A ¢ 5)
a a alla
b b

[Tpr HamMUMK CHWIIBHOCKHMaeMoro (ciadoro) ciost ¢ moaysieM aedopmaruu rpyata E<S Mlla
rpaHulla YCJIOBHOTO (yHJAaMeHTa OIpeaeseTcss OCPEeIHEHHBIM pPACYCTHBIM 3HAUEHHEM YIJia
BHYTPEHHETO TPEHUS TPYHTOB PACIIOIOKEHHBIX HIKE.
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CBau nowkHbI mpope3aTh Toiuly OuoreHHblx rpyHToB (E<S MIla), Haxonmdumuxcs B Ipeaenax
C)KMMAeMOM TOJILY OCHOBaHUS.
[Ipn HaXOXAEHUH HWXHETO KOHIIA CBal B OMOTEHHOM TPYHTE B TabiHIle OTYeTa «PacyeTHas ocafka cean
[MM] 1 (cxumaemasn Tonwia [M]) MO CKBaXuHaM» SHUEHKA € BEAWYMHON OCAIKH 6y):[eT BBIJICJIEHA JKEJITHIM
HBETOM (KpacHblll yeem siueex umeem 60nbuUll npuopumen).

Ocaznka S OCHOBaHHS C MCHOJIb30BAHUEM PACUETHOM CXEMbI B BHUJE JIMHEHHO-IeOpMUPYEMOTO
MIOJIYIIPOCTPAHCTBA OIPEAECIIAECTCS METOAOM IOCIONHOTO CyMMHUpPOBaHUs. HMKHsASA rpaHuLia C)KUMaeMOn
TOJIIN He OCHOBaHMS MPUHUMAETCS Ha INTyOUHE, I1e BHIIOJIHIETCS YCIOBHUE:!

Ozp =0,2*Cg, TIC

Gzp = JOMNOJHUTECIIBHOC BEPTHUKAJIBbHOC HANPSAXKCHHUE Ha FHyGI/IHe CoKMMaeMOu TOJIIU IO BEPTHUKAJIH,
MPOXOJIAIICH Yepe3 ICHTP MOAOIIBhI (YHIAMEHTA;

Ozg- BEPTUKAILHOE HATIPSHKEHUE OT COOCTBEHHOTO BECA IPYHTA.

Ecnu HaiiieHHas mo yKa3aHHOMY BBILIE YCJIOBHUIO HM)KHSS TPaHULA CKUMAEMOW TOJIIIA HAXOIUTCH B
cioe rpyHrta ¢ moayiieM aegopmanun E<5S MIla, To HIOKHSS rpaHUIla CKUMAEMOW TOJIIM ONIPEIeseTcs

UCXOJIs U3 YCIOBUSL Ozp :0,1*0'29.

N xouy oOpaTuTh BHHMaHHE€ Ha BCe TaOJHULBL, [ ~
chopmupoBaHHble B oT4deTe it MS Word: ecnu He BUIHBI
TPaHULBl  SYEeK, TO OTO HE 3HAYMT, 4YT0 Tabmuusl He | [7] @' | =
bopMHpYIOTCS, HY)XHO BBIACITUTh BCIO TaOJHWIly W BKIIOYHTH
BHEIIIHUE TPAHUIIBL. =+ Saibe I

il

N B Tekymieil mamke mporpaMmbl Svai.exe noyokHbl ObITh wadnonst NormalMAG.dot u
NormalMAG.dotx (mox crapeie u HoBbie Bepcun MS Word), ucmonb3yemMbie B KadyecTBe oOpasiia Mpu



dbopmupoBanuu otuetoB. [lo Hactpoiike aiina- e
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(bafIHOM Svai.exe. t.- <Manka> 23.01.2019 13:51
LiveContent <MNanka> 17.01.2019 19:55
SmartArt Graphics <Manka> 17.01.2019 19:55
@iNormal dotm 20637 15.01.2019 17:37
HOﬂyquHe reoJIorun4€eCKoro paspesa. g_!]NormalEmall dotm 20 437 16.01.2019 09:38
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JUinHa cBaum Ha3HauyaeTcs II0Jb30BATENEM B
TaOIMILE IOCAE «pacyueTa 3aJauM» HAKATUEM JICBOM | i e 51t aim dainos: 0 s 3, nanos 0 s 2
KHONKM MBIIIM IO HYXHOM JAnuHe (BbLAEIECHA || F3neocwom F4Npaska || FS Konuposanwe | _F6 Mepe
KOpUuHeBbIM 11BeTOM). Ilo ymomuanuio nnuHa cBaii
paBHa 8 MetpoB. JlanHble HeoOxoauMo «3anoMHuUTH» U «llocuntars BapuanThl». Co3gaHue
reOJIOTMYECKOTO pa3pe3a C TEeKylluM uMeHeM B Qopmare «dXf» npoucxoauT npu HaKaTuu
«DopMHpoBaHUE OTYETa» B MajaromeM MeHio «Pail» 0HOBpeMEHHO ¢ popMHpoBaHUEM oTyeTa B MS
Word.

Pacuer cBaii Ha COBMeCTHOe AeiicTBHE BEPTHKAJIBbHBIX, TOPU30HTAJBHBLIX CUJI U MOMCHTA.
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3a OCHOBY pacueTa Ha COBMECTHOE JIEHCTBUE OJUHOYHBIX OTAEIBHO CTOSIIUX CBall MOCTOSHHOTO
MONIEPEYHOI0 CEeUeHUs MPUHATAa MEeToAMKa pacuera 11.8.6 [IpoekTpoBaHue cBalHbBIX (YHIAMEHTOB IIPU
COBMECTHOM JCHCTBUU BEPTUKAIBHBIX U TNOPU3OHTAIBHBIX HArpy3ok 1 MoMeHToB CII 5.01.03-2023 wu
npunoxerns A. OCHOBHOM METO]I «PykoBOACTBA MO MPOSKTHPOBAHUIO CBANHBIX (DYHIAMEHTOB» K
CHullI 2.02.03-85. Pacuer Ha COBMECTHOE JAECHCTBUE CTAHOBUTCS aKTUBHBIM IpH "BKItoUeHUN" «Pacuer
ocaok». McXOQHBIMU JaHHBIMH JUIsl pacuera SIBJSIOTCSA: TOpU3OHTaldbHas Harpyska H, moment M, O
MIPOOJIbHOM apMaTypsbl (cm. daiin Cl15.01.03-2023_18.11,8.12.txt), pacueTHbIe 3HAUYCHUsI 0OBEMHOTO Beca, yria
BHYTPCHHEr0 TpPEHUS U YAEIbHOro crieruienue rpyHTa (M12-2000_CHB_tA1[43(cTar).txt u M2-
2000_CHB_tA24(auHam).txt), OTMETKH OTOJIOBKA CBaW M IOBEPXHOCTH TIpyHTa KOTJIOBaHA. Harpyska u
MOMEHT, IMPWIOKEHHBIE K TOJIOBE CBaW, CYUTAIOTCA IIOJOXKUTEJIBHBIMM, €CIU  HalpaBJICHBI
COOTBETCTBEHHO BIIPABO U 110 YACOBOU CTPEIIKE.

IIpu pacuere cBail Ha TOPU30HTAIBHYIO Harpy3Ky IPYHT, OKPYKAIOIIMI CBar, pacCMaTpUBAETCA
KakK ypyras JIUHENRHo-AepopMupyemas cpena, XapaKTEePU3YIOIIYIOCS k03 purmeHTOM
nponoprmonansHoct K, [KH/M?.

B ¢aitmax CI15.01.03-2023 TA.1.txt u CII15.01.03-2023 TA.2.txt TpuBeneHBI 3HAYCHUS KOAP(DUIIUESHTOB
MPOTIOPIIMOHATILHOCTH HecKog TIpH crenieHn BiaxkHoctr 0,5<S,<0,8 u zrun mnpw moxaszaTene TEKy4eCTH
I.. Ecnmu B mpenenax riyOWMHBI CBauW PAaCIOIOKEHO J1Ba M 0oliee CIOEB I'PYyHTA, TO PACCUYUTHIBACTCS
MPUBEJICHHOE 3HaueHHe KodddunumenTa mnponoprroHatbHocTH K. JXecTkocTh momepedHoro ceveHwus
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can (E*I), [kH*M’] ¢ yuerom mpomonbHOH apMaTypsl kiacca S500 [Uisi IPSIMOYTONBHOTO U KPYIVIOTO
ceueHnii npuBeaeHsl B (aine CI15.01.03-2023 18.11,8.12.txt. Ilpm mNPOMEKYTOUHBIX 3HAYCHHUIX
MOTIEPEYHOTr0 CEUEHHUsl KECTKOCTh OMNpeAeNsieTcsl Mo MHTepnojsuuu. Ilpu cedeHusx MEeHbIIMX: IS
npsmoyronbHbix 0,25x0,25 u muisa kpyrabsix cBait 0,40 M 5KeCTKOCTh MOMEPEYHOTO CEUEHUS OTPEIesIeTCs
WHTEpHoJISIHe ¢ «Hynem», a mia oompmmx 0,40x0,40 u 1,00 - yBenmuueHWeM MPOMOPIHUOHATHHO
YBEJIMUEHUIO pa3Mepa CEYEHUsI CBAU.

Pacuem ycmoﬁlmsocmu OCHoOéanrus, OKpPYXaromero cCBarwo, IIPOHU3BOAUTCA 110 YCIIOBHUIO
OrpaHHM4YCHUsd PACUCTHOI'O JABJICHHA, OKAa3bIBACMOI'O Ha TI'PYHT OOKOBBIMH IOBCPXHOCTAMU cBai Ipu

IPUBE/ICHHO ITyOUHE norpyxenus ceau B TpyHT | < 2,5 — Ha nByx ray6unax Z, [m]: /3 u l; npu | >
2,5 — Ha OJIHOM TTyOUHE.

Oz <MN1*MN2*4cos@y* (y1*Z*tgpy + &= Cy ), 20e

Y1 — pacueTHbIH 00BEMHBIH BEC IPyHTa HEHAPYIIEHHOM CTPYKTYpbL, [KH\WM];

(p1 11 C1— pacueTHBIE 3HAYEHHUS yTIIa BHYTPEHHETO TPEHUS, [rpaj], M yIENbHOTO CUETUIEHUS TPyHTa, [kH\M];

& — KO3 PHUIMEHT, TPUHUMACMBIH 17151 3a0UBHBIX cBail paBHslid 0.6, mist npounx — 0.3;
M1 — k03 pummeHT, paBHBIA 1, KpoMe cirydaeB pacdera (yHIAMEHTOB PACIIOPHBIX COOPYKEHHI;
N2 — K03 UIHMEHT, YUYUTHIBAIOIIUH JTOJIO ITOCTOSHHOM HArpy3KH B CyMMapHOM, ONpenensieMbli o ¢popmyIe:

N2= (Mn + Mg) / (n *Mp + M), 20e

MI‘I — MOMCHT OT BHCIIHUX INOCTOAHHLIX paCYCTHBIX HArpy30K B CCUCHUN Q)YHI[aMCHTa Ha YPOBHC HUKHHUX
KOHIIOB CBaif, [KH*M], Mp=M=*(Q—-fm) +H =L * (1 —fr);

Mg — TO K€, OT BHEIIHUX BPEMEHHBIX PACYETHBIX HArpy30K, [KH*M], Mg=M=*fm+H * L * fn;

n — k03 durueHt, npuHUMaeMblii paBHbIM 4.0 114 ci1ydaeB 0000 OTBETCTBEHHBIX COOPYKEHHIA;

fm=fH — oTHOIIEHNE KPAaTKOBPEMEHHON HArpy3KHu K MOJHOM, 3a1aeTcs B popme, M. pucyHku 3 — 5.

Pe3ynomam pacuema ceaii Ha coémecmuoe Oelicmaue 6ePMuUKAIbHbIX, 20PUOHMATbHBIX CUTL U
MOMeHma npeocmasiien 6 mpex madauyHslX gopmax:

1) MopusoHTanbHoe nepemelLeHne cBau B TOUKE NPUIOXEHUst FrOpU3oHTanbHoM Harpyaku UL, [cM];
PacyeTHbI MOMEHT 3afenkun npu XecTKon 3agenke B pocTeepk M3, [kH*M] nnm Yron noBopoTta ronosbl cBau, v,

[pan];

2) PacuyeTHbI MakcumanbHbIi narnbaroLwmin MOMeHT Mz, [kH*M];

3) Pacuet yctomumBoCcTM ocHOBaHus, [KH/M2] (pacyeTHOe ropu3oHTanibHOE AaBIiEHUE Ha FPYHT MO KOHTAKTy C
GOKOBOW NOBEPXHOCTLIO CBan BO3HMKatoLLee Ha rmybuHe Z n npegenbHO A0NYCTUMOE 3HAYEeHWE AaBrneHus).

PacueTtHoe TOPU30HTAJIBHOC TaBJICHUC 6bl0€e/1IeHO KpAacHbim yeemom B Cliydac €CJIU OHO OoJIbIIIe
npeaAcIbHO AOITYCTUMOT'O 3HAYCHHA.

1) OnuHa "1 2) OnunnHa "1 3) Onunna "1
ceawu, [M] ceau, [M] ceawu, [M]

3 UL=3.92 3 55.8 3 56.50.88 21.8
=0.0184 45.2 2.64 188.1

4 UL=3.01 4 65.1 4 37.51.21325
v=0.0116 61.6 3.64 154.3

5 UL=3.28 5 72.2 5 50.2 1.55 40.9
\V=0-0111 61.14.64147.1

6 UL=1.68 6 77.2 6 23.41.5139.9
y=0.0062

7 u=1.21 7 76.6 7 14.7 1.38 36.8
y=0.0051

8 u=1.21 8 76.6 8 14.7 1.38 36.8
y=0.0051

9 U=1.21 9 76.6 9 14.7 1.38 36.8
y=0.0051

10 uL=1.21 10 76.6 10 14.7 1.38 36.8
y=0.0051
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Mpn pacyete no pesynbTataMm cmamuyecko20 U OUHaMU4YecKko20 30HOUpPO8aHUs
[PUHUMAOTCS CIIEAYIOIINE 3HaYeHUs K0P durmenToB nporoprmonaibHoct K, [kH/m?):

- U5 TIECKOB NPH 3a0MBHBIX U HAOWBHBIX CBasX 5000
- IS IECKOB MPH OYyPOHAOMBHBIX CBasIX 3700
cMm. «Cl15.01.03-2023_TA.1.txt» necku cpedneil KpynHocmu, cpedteli NIOMHOCIMU (MPOUHOCIUY) ;
- JUTS cyTiecH MOPEHHOMW TpY 3a0MBHBIX ¥ HAOWBHEIX CBasX 2500
- s cymecu MOPEHHOH MpH OypoHaOMBHBIX CBasiX 2400
- A7 TJIMH TIpH 3a0MBHBIX M HAOWBHBIX CBasX 1500
- Ut TIAH Tipy OypOoHaOWBHBIX CBasSX 1450

oM. «ClM15.01.03-2023_1A.2.txt» npu noxazamene mexywecmu I, =0,4.

Mpwn BbINONHEHUM pacyeTa 3alleMieHHbIX B FpyHTe 3abuBHbIXx cBan CI1 5.01.03-2023
NPUHUMAIOTCS CIIEAYIONNe 3HaYeHU KoduuneHToB npornopunonaibaoctu K, [kH/™™):

- 0711 neckoe (3abuBHas cBas):

- TpaBEIUCThIE, KPYIHBIE, IPOYHBIE 7800
- TPaBEeIIACThIC, KPYIIHBIE, CPEHEN TpouHocTH 5200
- CpeHue, IPOYHbIE 7500
- cpeJHue, cpeHel MPOYHOCTH 5000
- MEJIKUE, IIPOYHbIE 6900
- MEJIKHE, CPEIHEN ITPOYHOCTH 4600
- IbLJIEBATHIE, IIPOYHEIE 6000
- IIBUIEBATHIE, CPEHEN IIPOYHOCTH 4000 cm. «CI15.01.03-2023_TA.1.txt»;

- 07151 2NUH U mopeH (3abusnast cBast): cm. «ClM5.01.03-2023_TA.2.txt» 6 3asucumocmu om nokazsamens mexywecmu I..

C, [xI1a] - yIeNbHOE CLEIUICHUE JUIsI IECKa ONPEEIICTCS 10 XapaKTePUCTUKAM ITECYaHbIX TPYHTOB MPH (s
u Pq kak ansa necka "Cpeaneit kpynHoctu" 1o tabmuuam /.1 u /1.2 Tlpunoxenus J{ mocobus [12-2000
k CHbB 5.01.01.-99 w jgns mme - o tabmumam J[.3, 1.4 (cM. «12-2000_CHB_tO1[43(cTar).txty, «12-
2000_CHB_1/[2[04(avHam).txt», «C5.01.03-2023_TE.1E.2.txt»).

Pacuer no npeieibHbIM COCTOSIHUSIM ME€PBOii M BTOPOii rpynn

CBam pacCUMTHIBAIOTCS Ha BHEIEHTPCHHOE C)KATHE IMPH COBMECTHOM JICHCTBUU CKUMAIOIICH
CHJIBI, TIOTIEPEYHON CHIIBI U U3rubaromiero Mmomenrta. Onpesensercs 3Ha4eHHE MaKCUMaIbHOTO MOMEHTA
U pacCTOSIHHE OT BEpXa OTOJIOBKA cBau. J{Jis 3TOro 3HaUEHHs] MOMEHTA OIPEJENISIETCS] COOTBETCTBYIOIIIEE
3HaYeHHUE TMPOAOIBHON CHIIBI U MTPOYUE 3HAYCHHSI TIOTIEPEUHBIX CHJI AJIsl TOI00pa MOMEePEYHON apMaTyphl.
3HaueHue npoaoabHON cuiibl N ymMeHbIaercs 3a cuet paboThl O0KOBOM MOBEPXHOCTH CBaM.

B xauectBe pabouero apMUpOBaHUS IS CBali C MOMEPEYHBIM APMUPOBAHUEM MPHHITA apMaTypa
w3 cramu xnacca S500, f,=500 MITa, f,q=435 MIIa (417 MIIa) n TsuKenoro Getona knaccos C'/py,
C20/25, C25/30. Mopyns ynpyroctu 6eToHa Jjisi 3a0MBHBIX CBall MPSIMOYTOJIBLHOTO CEUEHUs MPUHUMACTCS
KaK JUid CBaif, MOABEPTHYTHIX TEIJIOBOM 00paboTKe, a JUIsi OCTalNbHBIX — M CBail U3 OETOHOB

€CTECTBCHHOT'O TBEPJICHUS. 3aIUTHBINA ciioi 0eToHa Ceoy MPUHAT: CTOPOHA

(mmametp) cBam <= 0.100m —25mm; O aronoee N
> 0.100<=0.150 —3OMM, ,| __H O nosepxHocTn Oniopa M, Oniopa Q,
> 0.150<=0.200 — 35mM; S U o
> 0.200<=0.350 — 40Mmm; 7
> 0.350<=0.400 — 45mm;
> 0.400<=0.600 — 50mwm;
> 0.600 — 55mm.

[Ipu pacuere cBail MO MPOYHOCTH MaTepuajia CBas pacCMaTPUBAETCS KaK CTEPHKEHb, KECTKO
3aIlIeMJICHHBIH B TPYHTE B CEUCHHH PACIIONIOKEHHOM OT BepXa OroJioBKa cBau Ha pacctosiHun 1=lo + 2/ai,
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r7ie oz — KodpduuMenT nedopMaliu ceau, M, orpeesseMslil o Gopmysie: a, =3 VEI’
C
— CcBOOOMHAA IJIMH T Bau T "OTMeTKa MOBEPXHOCTH I'PyHTA" KOTIOBaHa 10 "OTMET
lo — cBOOOHA a ydJacTka cBav, M, oT "OTMeTKa IOBEPXHOC a" korioBaHa g0 "OTMeTKa
orojioBka cBau". Paccrosaue lo orpanmucno u <= 1 metp.
o TR [Tpu OTMeTKka  MOBEPXHOCTH  TPYHTa
gCTa‘mqecxoe:onpoxame; Hymannraeckoe songuposasme  CHE 5.01.01 KOTJIOBaHa 6OJ'IBHIC OTMeTKa OroJIoBKa CBan
OnpegeneHue AOITYCTHMOM HATPYSKM Ha CBA0 T10 Pe3YIIbTAaTaM CTATHYe CKOr0 30HAMp OB AHMA pacqu Ha COBMCCTHOC .HeﬁCTBHe CHJI, MOMCHTA

Homep cxsmmannr |1 s| 2 w|3 w4 u|5 w6 w|7 u|% w[® o] 104114 124[132 w1 mpoBepka  cewenms mo  mpounocTH

e A== (apMUPOBaHUS) HE BHIMOJIHSAETCA.
OrmeTtra Hya, [v] 21860 iy fuma JoBosoe Boxosoe ¥y 1
Ovadest e irhman || conp. s | sonpits pHU BBINIOJHEHWW pacdera MO0 MNPOYHOCTH
cxpaxamy, [11] 21521 s0mas, [M] [MITa] [xITa] [ KOO(Q(DUIIMEHTOM (  YYHUTHIBACTCS BIIUSHUC
Ometxa oromosxa 1627 060 130 900 4 4
o [l 21627 e X s TEOMETPUUYECKON HETHMHEHHOCTH (3¢ (heKToB
OTMeTKa TTOB-TH 1.10 0.50 23.00
i @ = s s BTOPOT'O pana). [Tpu MOJIY9YCHUHU
— '[J[OTMETKa 0ronoBKa ceak] - [OTMETKE NOBEPXHOCTH rpyHTa) <= 1n) OTpULATCIIBHOTO 3HAa4YCHUAI, HUCXOIA nu3
Ceuerue cau d, [M] 0.3
460 090 39.00 (GbopMyJIbI, HYKHO YBEIUYUTH MPOJOTIHHYIO
BricoTa 3afeimxu cBau 570 150 4900
| 5 pocrsenx. ] 00 208 giie cuny N wim yBenuuuth pasmep ceueHus. B

3TOM CiIy4ae Mmporpamma OyaeT npeasiaratbh yBenuuuTh cuiry N.

Pacuer kpyriabix cBaii. [IpoBepka mNpoOYHOCTH CEUEHHUS BBIMONHIETCS HUCXOAS U3
npeoOpa3oBaHusl IUIOMIAAM S Kpyra CBaM B MNPSIMOYTrodbHHK u  b=h=kopenp kBajgpaTHblii u3 S.
[Toctynanu npenioxeHus: OpaTh 3a CTOPOHY CEUSHHS CBal CTOPOHY BITMCAHHOTO B KPYT KBaJIpara ...

B pacuer nepemaercst tuamMeTp cBau Ha pacCTOSIHUH MaKCHMMaJIbHOIO MOMEHTA OT orojioBka (mipu D>d).

[IpononpHOE apMUpoOBaHUE KBaJIpaTHBIX CBall NpPUHMMAeTcs U3 pacueta 4 JUaMETPOB,
3a/laBaéMbIX B Iporpamme, a Kpyriaelx — 6 auamerpos. IIpu nepecuere B kBaapaTHOE CEUEHHE VIS
KpyIJIbIX CBail NMPUHATO, YTO apMarypa AENUTCs momnoiaMm: 3 auaMmerpa cBepxy U 3 — cHu3y. Llar
IIONEPEYHOr0 apPMUPOBAHMSL, IT0JIy4aeMbIil B OTYETE, IPUHAT Ul CPEIHEN 4acTu CBau. B orojaoBke cBau u
B HAaKOHEYHHUKE IIar CIeAyeT yMEHbUIaTh, PyKOBOACTBYSCh TUIIOBBIMH CTPOUTEIBHBIMU KOHCTPYKIIUSAMU
U U3JEIHSAMH.

B nmaHHOM mporpaMMe CBaW HE pPacCUMTBHIBAIOTCS II0 NPOYHOCTH M PACKPBITUIO TPEIIMH Ha
Harpy3KHy, BO3HUKAIOILKE B CBA€ B IIPOLIECCE TPAHCIIOPTUPOBKU U CTPOUTENBCTBA.

MpuHUMNbI pacyeTa YCTOMYMBOCTU OrpaXkaaroLwmMxX KOHCTPYKLUIA rNYy6OKUX KOTNOBaHOB

TpeboBaHus K paspeLLeHMIO 3KkpaHa nNpu paboTe ¢ KoTnoBaHamMu - He MeHee 1366 x 768.
Mpu paspelueHumn akpaHa nopsgka 1920x1080 Bo3MOXHO ycTaHaBnuBaTb pasmep Tekcta 125%.

Pacuyer cBalfHBIX CTEH, YCTpAaUBAEMBIX CIIOCOOOM «CTEHA B TPYHTE» MPOU3BOIUTCS:
- 110 CXeéMe KOHCOJIbHAs KOHCTPYKITHS, 3alleMJICHHAs] B TPYHTE WJIH MO CXeMe KOHCTPYKITUH C SpycaMu
aHKepOB/pacnopok 1o cxeme Axkodu;
- 0 CXEME Hepa3pe3HOW IMApHUPHOM Oalku ¢ JABYMS WM TpPeMs spycaMu aHKepoB/pacropok (0e3
3ary1yOJeHus B TPYHT).
Pacuernpie 3Hauenuss kodddumnmenrta moctenmm C, TpyHTa Ha OOKOBOH ITOBEPXHOCTH CBau
onpenensiercst no opmyne: C,=K*Z /vy, tae
K - ko3 durment nponopuronansHoctr, KH/M*, mpiHIMaeMBblii B 3aBHCHMOCTH OT BHJIa IPYHTA, OKPYXKAIOLIEr0
CTEHY;
Z- I‘J'Iy6I/IHa PaCIIOJIOKCHUA CCUCHUA CBAX B I'PYHTEC, M, IUIA KOTOpOfI OIIPEACIIACTCA KO3(1)(1)I/ILII/I€HT IOCTCIIN,

Yc - Koadduiment yciosuii paboTs, paBeH 3.

B ¢aiinax CM5.01.03-2023_tA.1.txt u Cl15.01.03-2023_T1A.2.txt npuBeaeHbl 3HaUeHUs KO3(PPULIHEHTOB
MPOTIOPIIMOHATIBHOCTH neckoé nipu ctenenn Biaaxaoctu 0,5<S,<0,8 u 2run mpwm mokasaTesne TeKydecTH
IL. [ns OypoBbIX cBaif K03(pPUIMEHTH MPONOPIUOHATBHOCTH MPUHUMAIOTCA Kak JUIsi OypOHAaOMBHBIX
cBail, a U1 TpyO U IBYTaBPOB — KakK JJisi 3a0MBHBIX CBail.

Pacuer KOHCONBHOUM CTEHBI, BOCOPUHUMAIOILIEH TOPU3OHTAIbHbIE HArpy3KH peakiueil TpyHTa B
npenenax 3ariyOJIeHHON 4acTd CTEHBI, BBIOJHAETCS MO cxeMe SIkoOu B MpeanojioKEHUH BpallleHus
CTEHKHM KaK >KECTKOTO 3JIEMEHTa BOKPYI TOUKH, JieXKallled HUXKe JHAa KOTJIIOBAHA, MPU YJIOBIETBOPEHUU
YCJIOBU paBHOBECHS:
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- MOMEHT MAaCCHUBHOTO JABJICHHS JTOJDKEH OBITH paBeH (0OJIbIIIE) MOMEHTY OT BO3JEHCTBUSI aKTHBHOTO
JABJICHUS] OTHOCUTEIILHO TOYKHU BPAICHUS,

- CymMMa CUJ YIEp>KUBAIOIIUX JIOJDKHA OBITh paBHA
(OoubIIIe) CyMMBI CHIT OIIPOKUIBIBAFOIIIHX.

CreHka C OJHUM SIPYCOM aHKEPOB/pacropoK
Opu  IIAPHUPHOW  3aJENKe  HIDKHETO  KOHIA
paccMaTpuBaeTcsl Kak CTaTHYECKU omnpeaenumas Oaska.
Crenku ¢ AByMs 1 0oJiee sipycaMu aHKEPOB/PaclopoK C
HIAPHUPHBIM ONUPAHUEM HUKHETO KOHILA B TPYHTE
paccMaTtpuBaeTcs KaK CTaTUYECKH HEoIpeaenuMas
cUcTeMa.

PacueTom Ha COBMECTHOE JICCTBUE
BEPTUKAIbHBIX W  TOPU3OHTAIbHBIX HArpy3o0K U
MOMCHTOB  OIPEACTSIOTCS HM3rHOAoNIue MOMEHTHI,
MOTepeYHbIE CHJIBI, pacyeTHOE JaBJICHHE Ha TPYHT
OOKOBOI TOBEPXHOCTHIO CTEHBI M PaCYeT YCTOMUYUBOCTH
rpyHTa. 3alieMlIeHHass B TPYHT CTE€HA PAaCCUUTHIBACTCS
Kak Oajka Ha yrmpyroMm ocHOBaHWH. KpersieHus riryOOKHWX KOTJIOBAHOB BBITIONHSIFOT HEMPEPHIBHBIMH 10
JUIMHE U TITyOUHE B BUJIE TPAHILICHHBIX U CBAHBIX CTE€H WJIM COCTOSIIMMHU U3 OTAEIbHBIX, PACTIONIOKEHHBIX
Ha yJIJICHUU JPYr OT JApyra, onop OypOBBIX CBal, METAJUIMYCCKUX TPYOUATHIX CTOCK WJIM JBYTaBPOBBIX
0aJoK, KOTOpbIE BKIIOYAIOT B COBMECTHYIO pPa0OTy TMOCPEICTBOM OOBS30YHBIX IOSICOB CBEPXY U
pacIpeeUTeNbHBIX 00K B YPOBHSX KPEIUICHUSI aHKEPOB WJIA PACIIOPOK.

[Tyrem pemenust cucremMbl aAByX ypaBHeHuid (XLF = 0 u XM = 0) npu 3agaHHBIX 3HAYCHHSX
pacropa M OTIOopa IPyHTa JUIs UMEIOIIUXCS IapaMeTpoB IPyHTOB (Y, @ U ), 3HaueHuil riyouH hy u h,
paccTosiHUsL 10 aHKepoB/pactiopok h, W HpUTpy3KH ( ONpPEAeNsIOT Heus3BecTHhie R, 1o Hecymien
CIOCOOHOCTH OCHOBaHMs Ui 33JaHHBIX JUIMH AaHKEpPOB, UX JJIUH W JUMaMeTpoB KOpHell. 3arem
POBEPAIOTCA YCHOBUSA Fyn = Fonp B Myz 2 Monp PaBEHCTBA YAEPKUBAKOIIUX U ONPOKHUIBIBAIOIIMX CHII U
MOMEHTOB.

VY cren npu pacuere 1o cxeMe SIkoOu y4uThIBaeTCs JaBJICHUE pacropa rpPyHTa 32 HUIMU U OTIIOpa
TpyHTa Tepe] JUIEBbBIMH TMOBEPXHOCTSAMU CTEHBI HCXOJs W3 YCIOBUN IMIIOCKOW 3amauu. [lng creH
HEMPEPHIBHBIX 10 JJUHE BCE BHIUMCIICHUS BBITIONHSIOTCSA HA 3a/1aBaeMyIo JUIMHY, Kak MpaBwio, Ha 1 MeTp
crenbl. [l cBaiiHO-0a0OYHOTO BapuaHTa C MPEPHIBUCTHIM PACIOJIOKEHUEM OIMOpP HIKE JTHA KOTJIOBaHA
BBIYHCIICHUS BBITIOJHSIOTCS: BBIIIE JHA KOTJIOBaHA — JJIsI PACCTOSIHHSI MEXIY OMOpaMH, a HUXKE JHA — IS

IIUPUHBI WA IXaMETpa OIOPHI.
cBalHO-6anoyYHbIN BapuaHT CTeHbl N3 OBYTaBpOB

< A - A bs
7 T

e ] ‘CD@ @
|

S1

M K =

| NI ——— -
N )i 2, g_@j § | & | b
450'1/2(P <z < 1 2
= b
v F o T

['me mpocTpaHCTBEHHBIE YCIOBHS PAa0OTHI CIEAYET YUYUTHIBATh 3a CUET CONMPOTUBIICHUS CHJI TpeHus Ft mo
Yh3K, -, pr

F = EEr— U B CBSI3HOM

rpyHTe 1o mwiockocTrt DMK momomHuTeTsHO BO3HUKAET COMTPOTHBIICHUE CHIT CleTUIeHHsT F.

ABYM BCPTHUKAJIbHBIM OOKOBBIM INIOCKOCTSIM IIPHU3MBbI BBIIIOPA

Ipu mromans DMK A, M2, onpesensiemoii o hopmyiie A= hftg(45° + gj =h? «,}Kp ,
M COIPOTHUBIICHUE CUII CLICIJICHUS paBHO F. =2ch?-, pr .
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BniusiHue pasHocrioliHocmu SPyHMos, OasrnieHue apyHmoeoU 800bI U y4dyem cueriyieHus 8 epyHmax.

Ecnu o rmyGuHe CTEeHbI 3a1eraloT HAaIUIACTOBAHUS C OTIMYAIOIMMUCS CBOMCTBAMHU, TO OPJAUHATHI
SMIOPHI JABJICHUIN ONMPENENSIIOTCS I KaKIOTO CJI0SI C COOTBETCTBYIOIIMMH CKaYKaMHU HA MX TPaHUIlAX.
[Ipu pa3nuyHbIX 3HAYEHUSIX Y U @ IS Pa3HBIX CJIOEB AIIOpA JaBieHUs OyIeT UMETh YCIIyN U IEpeIoM
Ha TpaHUIEe MeXAy claosiMu. Eciau TPyHTBI CMEXKHBIX CJIOEB OTIMYAIOTCA JPYyr OT Apyra TOJBKO
00BEMHBIM BECOM, TO Ha TPaHUIIE MEX]y CJIOSIMU Ha 3IIope JaBieHuid Oyner nepenoM. Eciu ke rpyHThI
HMMEIOT pa3HbIe YIJIbl BHYTPEHHEr0 TPEHUs, TO Ha TpaHULle MEXIy cliosiMu Oyzaer ycrymn. [lpu nanmuuuun
CIUIOIIHOM  paBHOMEPHO-PACIPEACIICHHOW Harpy3ku ( Ha
MIOBEPXHOCTH OHA YYUTHIBACTCS JUISI KaXJIOrO0 CIOS B

q

3aBUCUMOCTHU OT (P, HA KOTOpBIﬁ OHa OKa3bIBAacT BJIMAHUC. g“ L Cy

I'paBuTanimonHas Boja, HaXOJALIASACA B CTATUYECKOM COCTOSIHUHU ]

U 3aII0JIHAIOIIAS IIOPBI IPYHTA, IPOU3BOJUT TPOUHOE IEHCTBUE:! &2 c
- OKa3bIBACT TMAPOCTATUYCCKOC JABJIICHUC HA CTCHY, Qjscs 7 =22
- B3BCIIMBACT T'PYHT, Q4 Ca Y

\
- CHHXKACT COIIPOTUBJICHHUE CABUTY. AN

Ecnu cnoil rpyHTa BOJOHENPOHULIAEMBIM, TJMHA, TO NPH 3alOJHEHUH €ro IMOp BOJAOW OH HE
MIPUXOJUT BO B3BEIIUBAHUE, T.C. SIBISICTCS BOJAOYIOPOM. JIBM)KEHHE TPYHTOBOM BOJIBI IPH €€ (PHIILTPAINN
B IPYHTax HE YYUTHIBACTCS.

CuerieHue B TpyHTax, OOYCIOBJICHHOE CHJIAMH KAIMMUISIPHOTO HATSKCHHS BOIBI H
MOJIEKYJIIPHOTO TMPUTSKEHUS 4YacTUL, a TakKe LEMEHTAlMel, YYUTBIBAIOTCS MpPU OIpPEACIICHUN
JIABJICHUSI TPYHTOB Ha CTEHBI.

PekomeHOyemcs nnpuMeHsimb yrpouw,eHHbIl nodxod K peuweHuro 3adadu 6 criedyrouem rnopsioke:

1) nepBOHAYAJIBHO CICIYET 33/1aTh HCXOIHbBIC JaHHbIC IS pacyera:
- OTMETKU YCThs CKBaKUHBI, [IOBEPXHOCTH I'PYHTA JIHA KOTJIOBaHA U YPOBHSI IPYHTOBBIX BOJ;
- BBIOpATh PACUCTHYIO CXEMY OIPayKIArOIICH CTEHBI (3allleMIICHHAs! B TPYHTE WJIM [IapHUPHAs);
- 3aTI0JIHUTH TAOJIHIly 3HAUCHUI XapaKTEePUCTUK TPYHTOB;
- 33]1aTh JUIS 3ALIEMIICHHOM CTEHBI B TPYHTE MIIyOUHY ee TIOrpy»KEHHs HIKe JHAa KOTIoBaHa h;.

Ha cxeme nmponopiyioHaabHO JUIMHE CTEHBI MPOPUCOBBIBAIOTCS CIIOM ONMCAHHBIX B TAOJUIIE TPYHTOB.
ITyHKTHpHOM CcHHEH JIMHUEH yKa3bIBaeTCs YpOBEHb I'PYHTOBBIX BOA. IIyHKTHpHOH (uoneroBoil nuHMEH
YKa3aHa TpaHuIla €CTECTBEHHOI0 OTKOCA TPYHTOB, a JINHUAMH CHUHETO L[BETA — IPaHMIIbI 30HBI BIIMSHUAS Ha
CTEHY IIEPEJaBaeMOro JaBJICHUS OT PABHOMEPHO-PACIIPEAEICHHON HArPy3KH Ha IIOBEPXHOCTH (.

PacteT orpangiaromieH KORCTPYRIHH KOTIOR aHa TPH KPSTISHHH OTKOGa AFKSPANE TI0 0 DURIM ASHIBIM 30H/Hp OB aFHA

o ~ Oftpre gammsie somEpoBarma Hexopesre gamms e s pacsera o THT 45.5.01
cemmas bl 2000 Tryfren | Vaemmdfyron ey | Mogym | Vaemaoe Bypows sxmorneit anxep (xenta Hxobu) [ —
& IOTPYREHMA  BEC TPEHHA Aed-um | cLeTIeETLe) TpysT I noaranHo 4, [£14] W
et [ 20 | | [oomas ] | 8600 | fos ey b (14 ara[00 oo, bl [ 120 D
250 1960 2400 1800 1500 Tmswemsdc =055 8= ¥
Oma. YTE, [] 204,00 540 1230 30 1200 000 |Mecox Cpmemsarts, of 21000 T I F——
7.0 19.50 26.00 1800 000 |Hecow Cp. q L cememm, I, [vmd]
ST T 19.00 1930 1200 1800 5000 Tmowemdt: ] =065, ¢ - gl o 39761
& samenmerre 5 rpyrTe 000 0.00 0.00 0.00 000 Mecox Nuommee, spym
 mapsupsoe 000 0.00 0.00 000 000 Mecor: Muomsste, xpymms /
000 0.00 0.00 000 D00 Mecox Mnomsmste, mpymet | B5 | o000
T““DP“"’ rRep nao 000 000 non 000 Mecox: [moremre, Kpym hL T T T T e T e T T T
000 0.00 0.00 000 000 Mecox: [nomemts, xpymm MO ToMepeTOTO
£ 000 0o .00 0o 000 Mecow: Mnommze e cewern, A, [e2]
! ! : , mpyTm — L
amama pacTeopa uepes: 000 0.00 000 0.00 000 Mecor Muomenre, spymm | = o1
& oBcagepts TpyEst 000 0.00 0.00 0.00 000 Mecox Nuommee, spym
" MarseTEnIe TRYEEL 000 0.00 0.00 000 000 Mecor: Mnomsmste, xpymms
T 0.00 0.00 000 000 000  Mecox Muorese, xpyrm | | 06 (]| 20
v cBant
 abuman coax 000 0.00 0.00 000 000 Mecox: [nomemts, xpymm
(" Bypomafimsas craz 000 0.00 0.00 000 000 Mecox [nomemsts, xpymm
" Hafueaz coax 000 0.00 000 0.00 000  Mecox: [moremte, Rpyrm
* Bypoumerrpommi amcep 000 0.00 000 0.00 000  Hecox: [Inoraste, KpymH
000 0.00 0.00 0.00 000 Mecox Nuommte, spym
Trm orpageram
R 000 000 0.00 000 000 Mecor [nommre, 5oy | | Tpybor
Bemesmanspenoca | 000 ¢ Mogrongan
- — [l @ Byposste coax
Orpterams cxpasamy ¥ cxopere xoms b aruA rpyHTs, Mol
_— | OHAMET) CHEAMMHLD d, [ M)
 wer ©1,00-200 14 & [r]
7 025050 ¢ 2,00-400 045  BORONEMeRTHOS oTHOmENE B/L]
Ei Tnybuna morpysxeHna 3cHga € 0,50 1,00 T —"
BIOA C OTM.YCT. CKBAXHHEEL
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2) BeiOpats Tun orpaxaeuwus: "Tpy6el", "OsyTtaspsl", "Byposbie cean" unn "LWnyHT MapceHa". Haxas

MpaBOi KHOMKOW MbIK mpaBee (opmbl  "Tun orpaxgeHus" BBI3BaTh JJIs1  PEIAKTHPOBAHUS
COOTBETCTBYIOIIUI THII.

i =le = . [E==Een = | B =)
Tpybar Banka Wy
podune poduns I poguan
F:EEKW € Banounan r:mmzﬁ — = L
 Konarian ) I a
1630 € Deyrasposan 3000 w5 3839 ; ‘5
@ Wipoxononosian [conrzs =] j '5,' 9
War, [Mm] |5T War, [am] [1000 — sl | EN ar, IW JLL
(o e koo (o anvHe koTnosaHa) 3 1000 FrorEE (N0 e KoTAoBaHa]
500 MAowaae nanepesHora ceverwa, fer2] | 254 1000 Mnouwsaas nonepesroro ceverun, [cm2) | 874 1% = [lnouiens nonepessoralcenerm fore | | %535 |
O O MBHEHT HHEDUH GeHBH. [6hid] [res T T Morter uepusin ceverus, [crad] [0 W '«[e:::],[wzl g ey Ec
OrpaxneHne UMEET MOBBIILIEHHYIO JKECTKOCTh H
i R e
UL Hee HUCHOoib3yeTcst cxema SKoOH, 1Mo KOTOpOi )
7 \
IPEAIOJIAraeTCs e OBOPOT BOKPYI HEKOTOPOH TOUKH \
=
C, nexamell Ha rayOuHEe Z¢ OT NOBEPXHOCTU IpYyHTa \
IIpU JIEHCTBUU TOPU3OHTAIBHON cuibl P 1 MoMeHTa M. L
W 3akomaHHas 4YacTb CTEHBl PACCUUTBIBACTCSA Kak /\\ [V 7
KECTKasi KOpOoTKasi 0ajka Ha yIpyroM OCHOBAaHUHU. N \ N
< i
o C C
CXeMa CTeHbl 1 3rtopa ConpoTUBIEHUI TPyHTa

3) Ilpu BBIOOpPE THTIA OTpaXkKACHUS U3 OYPOBBIX CBall 3aaTh KOHCTPYKTUBHOE PELICHHE CTEHBI:
- HenpepbIBHAsI 1o junHe (1);
- CBaifHO-0aJI0UHBIN BAPUAHT C PEPHIBUCTHIM PACIOI0KEHHEM OIOP HUXKE JTHA KOTJIOBaHa (2).
Bce BbluMceHMs BBINOJHAIOTCS Ha 1 MeTp cTeHbl Ais creH 0e3 aHkepos/pacnopok U Ha «Iar
AHKEPOB/PaclOpPOK» TPU HAIMYAKA AaHKEPOB/pacropok. Bo BTOpOM BapuaHTE YYMTBHIBAETCS pazMep
(LMpuHa WIKM JUaMeTp) OMOp C Y4eToM paccTosHuM Mexnay Humu. llar omop cBaiiHO-0ano4HOrO
BapHaHTa OrpaHuyuBaeTcs >50 MM U KOJUYECTBO OMOP 3aBUCHUT OT IIUPHUHBI TPYO/IIBEIIIEPOB/CBaii. A B
HETPEPHIBHOM T10 JUTMHE CTEHE IS CBail orpaHndenne <=50 MM.
4) HaMeTHTh KOJIMUECTBO SIPYCOB aHKEPOB/PACIOPOK IO ITyOWHE KOTIOBAaHA, YYUTHIBAs, YTO MEPBBII
W3 HHUX JOJDKEH OBITh pacrlojiokeH Ha riryomHe He Oonee 1,5-2,0 M OT Bepxa OrpaxkIaroliei
KOHCTPYKIMH. PaccTossHrEe MeXy MOCHEAYIOIMMH SPyCaMUd aHKEPOB

’ ecklata.ini - BAoKHoT E m
B TOM YHUCJIC MCKAY HUXKHHUM SAPpYCOM U JHOM KOTJIOBAHA, JOJI’KHO OBITH

haiin Mpaeka GopdaT EBua  Cnpaeka

or 2,0 1o 45 M. YKasaHHBIC PACCTOSHHS NPOMUCAHBI B (AMIC || (aueen 1o pepua] ~

CheckData.ini, mo3BOJSIONINE MOJICITHUPOBATH KOHCTPYKIIHIO CTCHBI. gi:g::ﬂgmlideﬂ
ITp1 HEOOXOAMMOCTH 3HAUEHUS PACCTOSHUN MOYKHO PEAAKTHPOBATH IO || Endvalue=2.0
dopmary (aiina. JUIMHBI aHKEPHBIX TSI BBIYUCISIOTCS ABTOMAaTHYeCKH | Lo Aueinclude=]
IUTIOCYST 2 MeTpa K JJIMHE OT IPAHUIBI €CTECTBEHHOI'O OTKOCA FPYHTOB g:ﬁ;ﬂ;ﬁ Mexay Apycami]
(myHKTUpHAas (pUoIETOBAS JIUHUS). StartValuelnclude=1

[Tpu 3anonHennn Gopmsl "Onucanue IpycoB aHKEPOB' CTAaHOBUTCS Eﬂﬂﬁ::ﬂﬁﬁfcﬁ dom
aKTUBHOM KHomka '"Paccuutare 3amauy”. Ilpm pepaxkTupoBaHuu
HCXOIHBIX JaHHBIX NyHKTa 1 "PaccunTars 3a1auy” onsiTh He AKTHBHA, [SLTU:E:;E,EEFJ:DUE%

HYXXHO OIISATH 3aiiTn B hopmy "Onucanue apycoB aHKEPOB". Statvaluelnclude=1 hd

5) VYuuThBas pealbHYI NPOYHOCTH HCIOJIB3YEMbIX AHKEPHBIX TAT U OOYCIOBICHHYIO ASTHM
HECYIIYI0 CIOCOOHOCTh AHKEPHBIX KOPHEH MO TPyHTY, cleAyeT Ha3HAUMTh HEOOXOAMMOE KOJINYECTBO
AHKEPOB U MX SPYCOB I10 BBICOTE OTPa)kJAOLIEN KOHCTPYKLIUHU JUIsl BOCIIPUATUS CyMMapHOI'o pacropa Ha
creHy. CieayeTr JocTuraTh paBeHCTBA MPUXOJALIMXCS Ha aHKEPHI YCUIIMHM OT pacropa rpyHTa 3a CUeT UX
PacrojoKeHUsI B LIEHTPAaX TSHKECTH MPUMEPHO OJMHAKOBBIX MO IUIOMIAJSM DJIIOp AABJIEHUS TPyHTa Ha
COOTBETCTBYIOIUX SIpyCaXx.
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6) Eciu Ha 1 MOrOHHBIA METp CTEHBI BIOJb KOTJIOBaHA MOTpeOyercs 0ojiee OAHOTO aHKepa, TO
HEOOXOJMMO YBEIMYHUTh KOJIMYECTBO UX sApycoB. [IpeamouTeHue ciieyer oTaaBaTh aHKepaM ¢ OOJIbIneit
MPOYHOCTBIO TST M, COOTBETCTBEHHO, HECYIIIEH CIIOCOOHOCTRIO MO TPYHTY.

l: OfMHCaHHe ApyCon afiie poR ; E W
War avkepos, [m] ArTa
pa NEpBOro APYca

KonuyecTeo ApYCOE [aHKEPOE MO BRICOTE] 2 R — 1.0

MNpeanaraxedue ankepa, [kH] 100
PaccTosHue o Bepya KOTAOBaHa A0 Nepeora Apyca, [w] | 2.0 AHa kopHA  AlameTp kopHA A

aHEepa, [t] aHEepa, [m] &

PaccTosAHue oT ApYca aHKepoE 40 AHA KOTAOBaHA, [M] 35 Lak1 20 010 | W ~ :;:::;:3:8
PaccroaHue mesay apycom | W 11 ] an Lak2 | 30 2250 | " npanesbie
FacocToanue mexay apycor |1 W (1L [m] Lak3 b3 I | Knacc aprarype SE00
Paccroanue mexay apycom 11w [V, [M] Lakd D4 r DuareTp apraTypis, [me] a0 -
Paccroanue mesxgy apycor 1Y W Y, [m] Lakh D5 I

Mnowaak cedeHHa, [Mal]
PacocToanqe Mexay Apycom Y 1 Y, [m] LakE DE I

PacyeTHoe conpotHensHue, (M)
Hec.cnocofHocTe no arepuany, [kH]

ecTROCTE aHkepa, [kRH ]
I= 85m

®opma BBI3BIBACTCS MPAaBOM KHOMKOW MBIIIN MO pacueTHOU cxeme. [Ipu 3amonHeHnu paccTosiHUil B
(dbopme POU3BOIUTCS X CYMMHPOBAHUE U CPABHHUBACTCS C TIIyOMHOU KoTioBaHa. [Ipu paBeHCTBE CyMM

PacCTOSTHHUI M ITyOMHBI CTAHOBUTCS AKTHBHBIM .

7) TIpu M3BECTHBIX aHKEPHBIX PEAKIIMAX pacuyeTHas CXeMa CTEHBI CTAHOBUTCS CTATHYECKH OIPEIeTHMOM
U CBOJUTCS K ONpPEIEICHHIO HEOOXOIMMOW TIIyOMHBI MOTPYKEHUsI CTEHbI HIKE JHA KOTioBaHa h; wu3
ycroBus > Mg = 0.

8) IIpoBepuTh COOJIOICHHE PABHOBECHS CHJI PAcIiopa M OTIOPa BMECTE C AHKEPHBIMH PEaKIIUAMH.
[Ipu mpeBLILIEHUU PACIOpa M3-3a Pa3jIn4Ms PACCTOSHHI OT TOYKH B mpuiioskeHus aHkepHoOM peakuuu R
710 PaBHOJAEHCTBYIOIIUX YCHJIMHM CIEIyeT YBEIUYUTh TIIyOMHY Ny MM M3MEHHTH PACCTOSHHSA MEKITY
aHKepaMu B psijiax.

9) VbenuThcs B MPAaBHUIBLHOCTH pa3MEMICHHS AHKEPOB IO BBICOTE KOTJIOBaHA, YYMUTHIBAs HX
OTHOCHTEJIbHYIO HaIPyKEHHOCTb.

(a 1.00 mn) (+a 1.00 mn) (xTla] [KMM]
PR ;’.—;‘445 295
18 50 = a5
| | = 767
gk = S
q——, 119
22 — 36,
— 682
30 — 831 é
= — 735
85 85 — 563
- — | 121
e = 2
[ 390
20 — 748
— — 1375
=
— ﬁmfgs
4 2914 — T 72;0 745
KoHTakT cTeHbI ¢ pyHTOM (TpEHUE) B pacyeTe HE yUUTHIBACTCS.
h _ —_
Fp -F,= Ah, G
[\ E—
h, N
AN
N F -F
Ah =P Ah,= P__¢
t v —— — t hhy . _h+h
S, c,
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1 SKV - DAWork\Mporpammsi\Svai v5.0_korn moe2e32l5k6. ~~__________|_______ T e =
Qaiin  [Jannsie  Momouwss
TKIT45-5.1
Pacuer npH Kp oTmxoca 110 06UBIM AAHHEIM OHMIPOBAHMA
Ona - O6upte namsIe JOHTMPOBAHMA Hcxomssie nammsie mua pacyera no TKIT45-5.01
e e B it Sixob
e ) | 211.00 Tay6ima | Vaemsemi| Yronsny | Momym | Vnemsnoe YPOIE EKLIMOHHBIT anKep (cxena i) yrom amxepa x ropascenty,
norpyxen| Bec tperomx | medm | cuermerm Tpynt r ,—10
Omn A
W:‘[:f“' 20400 | | |somna, [ | (xHn3] | frpan] [rpywma[ | [Ta) a3 [ 00
1.50 18.00 28.00 12.00 0.00 Tecox: Cp mmotHocnt, M -4
Ona 3TB, [M] 100.00 350 21.00 12.00 15.00 000 |TmomcrsdrI=055e= 211.00 MOMeHT mepIm
6.00 19.00 28.00 1200 000 |Mecox Maomste, kpyrm : 3 ceuernz, I [cmd]
Ormparmte xoHcTpysIBET 0.00 0.00 0.00 0.00 000  Tecox Mnommie, kpym 79522
" samenmere B rpynTe 0.00 0.00 0.00 0.00 000  Mecox [nomsre, Kpym: 20
& mapmpuoe 0.00 0.00 0.00 0.00 000 Tecox Mnommste, xpyrm
P 0.00 0.00 0.00 0.00 000 Iecox [Mnomsie, kpym 40
r'up'm"p"‘ “::'npel B[ ) 000 000 000 000 | Mecox Muommte, xpyms
P 1 0.00 0.00 0.00 0.00 0.00  Mecox [Mnommsie, xpymm 6.0 TIROWAR® DONEPEMOro
¢ aHK c en. K-eM
sttt s 000 000 000 000 000 Mecox Momme, spyms | 7 €222 C“‘,':':‘Tflc"z]
3axauxa pactsopa uepes: 0.00 0.00 0.00 0.00 000 Tecox Maommsie, xpyms =
@ obcammie Tpy6et 0.00 0.00 0.00 0.00 000 Tecox Mnommie, kpymt
 maroxernsie Tpy6et 0.00 0.00 0.00 0.00 000 TMecox IMnommie, kpymt
0.00 0.00 0.00 0.00 000  TMecox Mnomsmie, kpyms
Tvm caam
" 3abusmaz ceax 0.00 0.00 0.00 0.00 0.00  Iecox IMnomumre, xpymm —
(" Byponabussaz ceax 0.00 0.00 0.00 0.00 0.00 Tecox: IMnomsie, kpymm 204.00
; :1'5"'" e 0.00 0.00 0.00 0.00 000 Mecox Mnommsie, kpyms | | N2
L APORR AT 0.00 0.00 0.00 0.00 000 Mecox Maommre, xpyms ﬁL
o 0.00 0.00 0.00 0.00 000 Mecox [nomste, Py | Ty orpaesai
0.00 000 0.00 0.00 000 Mecox Inommre, spymt | |  Tpy6m @ Bypossie cean
Bemraima nepenioca | 0-00
i~  JNeyraspst € imywr Tapcen
Ouncnims cxpaxanty Vexopernte xonebarm rpymra, M/c2
n mnameTp ckeaxuEel d, [MM
€ mer € 1,00-200 1. =P o]
@ 025-0.50  2,00-4.00 045 BoOfOLEMeHTHOe oTHoweHHe B/1]
 050-1,00
Banon Paccusrrats sanaay
SR —C s S P o
®aiin  [auusie  Momows
TKIT45-5.1
Pacuer orp npH Kp omoca p 10 06U JAHHBIM JOHAMPOBAHIA
o - Obupse naHsie SOHTMPOBAHIA
eTKa YCTBR o =
1, [ | 211.0¢ Tny6mma | Yaemsunni) Yronsny | Momyms | Yaemnoe
e norpysen| sec Tperma | med-im | cuermerm Tpymr (Ha 0.70 mn) a]
eTKa NI0B-TH ‘
204.00 KHAM wla
rpymra, [M] 20 somza, [] | o ] | [rpaa] |rpymra[ | [xIla] o
150 18.00 28.00 12.00 0.00 TMecox: Cp.rmomocns, M
Oma. B, [u] 100.00 3.50 21.00 1200 15.00 000 | Fmmscrsdil=055,e= 50
6.00 19.00 28.00 12.00 000 | Mecox Mnommse, kpyrmt 28393‘
Ohmmpiame soes g yerpms 0.00 0.00 0.00 0.00 000 Mecox Muommte, xpyrms i o—<§
c I 0.00 0.00 0.00 0.00 000  Mecox: Inomsre, kpym
@ g 0.00 0.00 0.00 0.00 000  Iecox IMnommsie, xpyrm
2.0
0.00 0.00 0.00 0.00 000  Mecox Muommie, xpymm ra— Y
Pacnopi, anxepa 70 75.7
= ) || o000 0.00 0.00 0.00 000 Mecox Mnommte, xpyme — 3_<§
= . 0.00 0.00 0.00 0.00 000 IMecox: Mnommie, kpymt
0.00 0.00 0.00 0.00 0.00  Iecox [Tnotmsie, xpyrm
3axauxa pacTsopa uepes: 0.00 0.00 0.00 0.00 0.00  Mecox Inotsie, kpym B
.9 : 0.00 0.00 0.00 0.00 000  Mecox Maommte, xpyme i :,_§
€ wu T 0.00 0.00 0.00 0.00 000 Mecox Mnomsie, kpyrme
T 0.00 0.00 0.00 0.00 0.00  Mecox [Mnomsie, xpyrm —————\1%9
I CBaM
" 3abuenas ceax 0.00 0.00 0.00 0.00 000  Mecox Mnormmie, kpyrm
(" Bypomabuenax ceax 0.00 0.00 0.00 0.00 000  Mecox: IMnormie, kpyrm
(" Habuenas ceax 0.00 0.00 0.00 0.00 000  Mecox Maomme, xpyms MakcumanbHbiit u3rnbatowyuil MoMeHT 65.1 xH'm “
(¢ BypOMHBeKIMOHHDIIT aHKep 0.00 0.00 0.00 0.00 000  Mecox: Mnommie, spyms MakcumansHas nonepeuxas cuna 261.7 kH £|
X X X X 1 S : 7] =
Tiopametin mssmmse o Lo N . 000 Mecox Maommie, kpymt | e, ) Mpeguanpsxenue ankepa Na* cos10°=50.0%0.98=49.2 < Q =105.6 kH
3 [W 0.00 0.00 0.00 0.00 000 IMecox ITnormsie, xpym: ecTb B poHy
emIIHA nepenoca - 6) Npepnanpsxenne ankepa Na <= Fg = Fpp /1.2 (37 BpeMeHHOro HCNoNL308aHKA aHKepa)
= - Fbh - pacyeTHoe ycunue Ha aHKkep Ha npeaene CONpOTMBAAEMOCTH NO MPYHTY
OHMMCTHTS CKBZATHY obecneyeno Na=500 <91.6/12=764«H
) Hecy 6 aHkepa no puany Fy* cos10° > Q ¥
<<crp.l

Bemon

BepHyThCA K MCXOZHBIM JaHHBIM

Jumepamypa:

- OcHoBaHus U (yHIOAMEHTH! 3[aHUi U coopykeHHH. lloamopHele cTeHBl M KperuieHus KoTiioBaHoB. [IpaBuia
npoektupoBanus u ycrpoicrsa. TKIT 45-5.01-237-2011, Munctpoitapxurektypsl Pb, Munck 2011;

- Cpaiinble pynmamentsl. CIT 5.01.03-2023, MunctpoitapxutekTypbl Pb, Munck 2023;

- YcrpotictBo ocHoBanwmii U pyrmamentos. CIT 5.01.02-2023, Munctpoitapxutekrypsl Pb, Munck 2023;

- Kuteiin I'.K. PacueT noanopssix cten. — M. Briciias mxona, 1964 — 196 c.

- OcHoBanwus, GyHIaMEHTHI U o13eMHbIe coopyxkenus/M.U.Topoyrnos-Ilocanos, B.A.Nnsuues, B.1. Kpytos u
np.; mox obur. pea. E.A. Copouana u FO.I'. Tpodpumenkosa. — M.: Crpoitnzaat, 1985. — 480 c., wi. — (CripaBouHUK

MPOEKTHPOBIIHNKA)

- OOI11Ke TOJIOKEHHS 110 IPOSKTUPOBAHMIO OCHOBaHUH 1 (hyHIaMEHTOB 31aHuil u coopykenuit, CIT 5.01.01-2023,

Munctpoitapxutektypsl Pb, Munck 2023.
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PepaktpoBaHue Tabnuu pacyeTHbIX CONMPOTUBNEHUN FPYHTOB
(It JaHHBIX O OOIIEMY PacyUeTy)

PenaktupoBanue TabJIUIl pacueTHBIX COMPOTHBICHUN TPYHTOB MOJ HUKHUM KOHIIOM CBau WU 1O
OOKOBOI TTOBEPXHOCTH ISl IECKOB U JIJISl TITIMHUCTBIX TPYHTOB PACCMOTPHUM Ha (aiina:

CIM5.01.03-2023_16.13(neckun).txt

CM5.01.03-2023_16.13(necku). TXT — Bnokwor | — || = ‘@
Qaiin [paeka ®Qopmar Bua Cnpaexa
@ Gravel Krup Srkrup Mek  Piev
2000 2000 1500 1000 0800
3 2300 2300 1700 1100 0900
5 3100 3100 2700 1400 1100

NECuaHbIe MPYHTI CpeaHed NNOTHOCTH

myGuHa  Kpynkble,
[M] rpasenucTLie

MENKkue nNbine-
BaTbie

Cp-kpyn-
HOCTH

R - pacueTHbIe CONPOTHENEHHA NOJ HIDKHUM KOHLIOM
Habmekbix ceail, [kMa)

B ¢aiinax ¢ maHHBIMU A7 TIECKOB BCET/a LIECTb
KOJIOHOK, TJI¢ TIepBasi C TITyOMHAMH, a OCTAILHBIC —
3HAQYEHMS PACUETHBIX CONMPOTUBIECHUN JIJISl IECKOB:
2PABeNUCbIX, KDYNHBIX, CPEOHEl KPYNHOCHU, MEIKUX,
nouiesameix. BplieneHHas uudpa, B KpacHOM
OKPY>KHOCTH, - KOJIMYECTBO CTPOK, HUX MOXKHO

CI15.01.03-2023_716.13(rnuHbt).txt
== Ee

| €M5.01.03-2023_16.13(rnmmei). TXT — BnokroT

Qaiin [paexa ®opmar Bua Cnpaexa

@ 00 01 02 03 04 05 06
1400 1200 1050 0900 0700 600 450
3 1600 1400 1200 1000 0800 700 550
5 2400 1900 1700 1250 1000 900 700

mMyGuHa NbINEBATO-IMMHKCTLIE TPYHTLI NPK NOKa3aTene TeKyuecTH
[m] 00 01 02 03 04 05 06

R - pacueTHble CONPOTHENEHUA (IMMHA/MOPEHE) NOJ HIKHUM KOHLIOM
Habuenbix ceait, [xMa]

B (aiinax ¢ maHHBIMH JUISI TJIMHHUCTBIX TPYHTOB
KOJIMYECTBO KOJIOHOK MOYKET OBITh pa3HoOe, IepBas -
¢ TIyOMHAMU, a OCTaJIbHbIE — 3HAYEHUS PAaCUETHBIX
CONMPOTHUBJIEHUN JUIsl TJIMHUCTBIX TPYHTOB C
nokazarenem tekydectu l. Ilporpamma, cuuteiBas
3HaueHus |, wumer koHel CcTpoku. B pasHbIX

PENaKTUPOBaTh, 100ABIATH/yAIATD. Tabnuiax BcrpevyaeTcs pasHuii, (0.0-1.0), auana3zon

3HAYeHWH, pasHbpld IIar. OTO YYMUTHIBAETCS IpU
WHTEPIIOJISLIHH.
B HekoToppix Tabnumax 3HAYEHUS PACUETHBIX CONPOTHUBICHHNA HMHTEPIIONUPYIOTCS €me W 10
Ko3ppULUMEeHTY nopucTOCTU. B HuX no0aBieHa KOJOHKA ¢ KO3 (UIMEHTaMH, KOTOPbIE TOXKE MOXKHO
pEenaKTUPOBATh.

Pa6ota c pegaktopom "Pa3mep cBanHoro cpyHaameHTa"

PenakTop mo3BoJsieT KOHCTPYHpPOBaTh CBaiiHble ()YHIaMEHTHI B 3aBHCHUMOCTH OT pa3MeEIIeHUS
CBail B IJIaHE:
- OAHOCBaNHbIN (PYHAAMEHT U3 OJHOW CBau IO OTAEIBHO CTOSIIME OIOPHI;
- byHAAMEHT M3 CBANMHOW NEHTbl C paclojOXEeHHUEM B OJUH psA (ABa psja) MOJA CTEHbI 3/1aHUN U
COOpPYKEHHI MpH nepeaaye Ha pyHIaMEeHT pacripeeIeHHbIX M0 JUIMHE HAarPy30K;
- CBaWHbIX KyCTOB C pAacCIOJOXKEHHEM CBail B IUJIaHE Ha YYacTKe TMPSMOYTOJIbHOW (OPMBI TIOJ
COCPENOTOYEHHYIO HArpys3Ky.

Caaiinble pyHIaMEHTBI KOHCTPYUPYIOTCS IO IPSIMOYTOJIbHYIO /0 KOJIOHHY WJIM CTaJIbHYIO 0a3y,
a POCTBEPK MOXET ObITh IUIUTHBIM MM CTakaHHbIM. CBaW B JIGHTOYHOM JBYPsIAHOM (yHIaMEHTE U B
KyCT€ MOT'YT pacrojaratbcs B IIAXMaTHOM WIJIH PSTHOM TOPSIIKE.

OnuHouHbli (yHAAMEHT KOHCTpyupyercs, npu a=b=0, 3amaHumeM pa3MepoB MOMEPEUYHOTO
ceueHus /0 KOJIOHHBI MU 0a3bl CTAIbHOM KOJIOHHBI, BBICOTOM pOCTBEPKa. A BOT JIGHTOUHBIA (DyHIaMEHT
U KYCT, MX pa3Mepsbl 0 JUIMHE U IIMPHHE, 33/1al0TCs BEIMYMHAMH a U D, (aKTHYECKH SIBIISIOIINECS
JUTHHOW Y MIUPUHOU CBaHOTO (PyHIaMEHTA.

OcHoO8HBLIMU nipasusiaMu KOHCMPYUpPOoeaHUsi s18JISIFOMCS.
- MUHUMAJIbHOE PACCTOSHHE MEX]Ty OCSMH BUCSYMX 3a0MBHBIX CBail 03 yIIUpeHHs HIDKHUX KOHIIOB 3d;

- MAaKCUMAJIbHOC paCCTOAHUC MCKIAY OCAMU BUCAINX 3a0MBHEBIX CBaii 0e3 YIIUPCHHA HUKHUX KOHIIOB 6d,

- MUHMMAJIbHOE PACCTOSIHUE B CBETY MEXAY CTBOJIaMU HAOUBHBIX U OYpOHAOMBHBIX BUCSUYMX CBall Mpu:

d>800 MM — 1000 MM ¥ MEXIy X YIITUPESHHBIMH MATAMH B CBETY (nipu Hammuuu 11st) — 700 Mm;

d <800 mm — 2d U MEXIy UX YIIMPEHHBIMHU [IATAMH B CBETY (npu Hanmuuuu 1mt) — 700 MM;

- MAKCHMAJIbHOE PACCTOSIHME B CBETY MEX]y CTBOJAMHU HAaOWBHBIX U OypOHaOMBHBIX BHCAYHMX CBai, a
TaK)Ke MEX]Iy UX YITUPEHHBIMH MSITaMU TIPU:
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d > 800 mm — 2000 mMm;

d <800 MM — 5d u Mexy MX yIIMpEeHHBIMH IisiTamu B cBeTy — 2000 Mu; 5
- MUHUMAaJIbHOE PACCTOSTHUE OT Kpasi TUIMThI pocTBEpKa 10 rpanu cBau 100 mwm; 50
- TOJIIIMHA THA CTaKaHa IPUHHUMAETCs M0 pacdyeTy pOCTBEpKa Ha MPOAABIIMBA- 50 |
HHE KOJIOHHOH, HO He MeHee 250 mM. I'yOuHa 3aienKu CBah B POCTBEPK |o................. .o
rrocyeTcst K 250 MM;
- TOJIIIMHA CTEHOK CTaKaHa NpUHUMaeTcs He MeHee 150 mm; M l\/l L/l

- JUIsl CTaKaHa IPUHATHI 3a30Pbl: 110 BEPXY CTakaHa — 75 MM, 110 HU3y — 50 Mm.

I'paduuecku 3a0MBHBIC CBail pUCYIOTCSA B IUIAHE MPSAMOYTOJIbHUKAMHU, HAOMBHBIE W OypoHaOMBHBIC —
OKpYXHOCTBI0. [Ipy HanmMuUMK y cBau MATHL, €€ AUAMETpP PUCYETCs IIYHKTHPHOI OKPYKHOCTBIO.

Jns KaXIOM CKBAXKHMHBI €CThb BO3MOYKHOCTb CO3/1aTh CBaWHBIA | v Pacuér ocagox
¢bynnament. Pacuer cBail pa3HON JIMHBI TOKa3bIBaeT JOMYCKAEMYIO pacqemumrpysx
Harpy3ka Ha cBar. YwWciio CcBaii B POCTBEPKE IMOJb30BATENb 3aJa€T [xH]

CaMOCTOSITENIbHO, @ MPOrpamMMa, UCXOJs U3 3a/[AHHOTO KOJIMYECTBA CBAW M | mroes cpay [14] ‘37 f‘
JOMyCKaeMOW Harpy3k, mnogbOeper ONMKaWIIylo UIMHY Ha pPacyeTHYIO -
HaTpy3Ky, AeHCTBYIONIYIO IO 00pe3y KOJOHHBI, U Ha BEC pOCTBepKa, cBaif u | O™t YI'B, [m] | 100.00

IpyHTa B 00beMe ycioBHOro (yHaamenra. Ilpu jgelicTBuM MOMEHTa, IpU |
BHCLICHTPEHHOM 3arpyxeHuu, cuuraercss Nmin, Nmax wu pomyckaercs

o " opuzoHTAMEHAA
I}:BeﬂHqI/ITL pactueTHyI0 Harpysky Ha Kpaitue csan pOCT(gepKa Ha 20%. merpyaxe H, [xH]
OpPM3OHTalIbHAsl  Harpys3ka,  JeilcTByromas  Ha JaMEeHT  C »
p py’ y yH Montes, [xH*x]

BEPTUKAJIHHBIMU CBasiMH, PAaBHOMEPHO pACIpEACISeTCS MEXAY BCEMHU

ceasgmu. Iloygaercs, yTo 3aiaBaeémasi HarpysKa - 9T0 CymMmapHasi Harpyska | JKEcTK. 3afienKa B pOCTBEPK
B Cly4ae OJMHOYHOW CBaW, KycTa H JIGHTOYHOTO (yHIaMeHTa

(cocpenorouennas narpyzka N=1500 kH, pacnpeneneHHas mepecuuThIBa€TCSI UCXO U3 JUIMHBI JICHTHI,
N/"a", MmomeHT — MoMmeHT M * "a" mmHbl). W npu pacyere cBau 10 MpEICIbHBIM COCTOSHHUSM MEPBOM U
BTOPOI TPYII OHA PACCUMTHIBACTCS HA HATPY3KU UCXOMS U3 UX KOJIMYECTBA B CBAWHOM (pyHIaMEHTE:

PacuernaH u M

OJIMHOYHAs CBas — Ha 3a1aBaeMble B popme BenmmuuHbl N, H, M;
cBas B ogHopsaaHoi meare  — N/n, H/n, M/n;

cBast B aBypsaHoit nienre  — Nmax, H/n, M=0;

CBas B KyCTe — Nmax, H/n, M=0.

[Iporpamma mopOupaeT OnpkaiIyo JIMHY CBall JJIs KycTa Ha pacyeTHyro Harpy3ky. Ho ects
He0OXO0IMMOCTh JIaHHYIO JIIMHY CBail He OpaTh, a cJeNlaTh pacueT ¢ KOHKPETHOU UIMHEI. B TakoMm ciyvae
aTh CBaM Ha PaCYETHYIO Harpy3Ky.

100 creaxuny “73":
TipunsT Coaiinuil hyNAGMENT B Bide CBARKOTO KYCTa C Pac caail B nnane Bopu
ANWHOR 2.70 1, wipwHOR 2 40 M 3 9 caall ANMHOR 3.0 w cevermen 0.30x0.30 M Caain PACNONCHKEHH B TP
PARA ¢ pRAHLIM pacnonoxenmen. LWar no anine: 1.10 m, war mexay paaami 0.90 M Ha caainuil ynaamenT
CO CTAKaHNbIM POCTBOPKOM ONMPAETCA XeNe30BETONNAA KONOWNA Ceuensens 0.60x0.40 m. Ceuenne pocTsepra
NPAMOYTONHOE C pasMepann b=2400 uu, h=600 Mm; IaTHA CHOR GeToHa: C= 50 Mm

PacueTias Harpy3ra Ha cBaI0 C yUeTOM B6CA POCTBEPKA, CBAF
N= (3400.00 + 182 61)9 = 398.07 kH < 498.79 kH BEPHO

PacueTHan Harpy3Ka Ha CBaI0 C yueTom Beca poctaepra. caail, M n Q
(DBCUBMIYI0 HEDY3KY HE KDBUNUE CBBU OOMYCKGBMC YBeNUYUEaMb Ha 20%)
Nmax= (3400.00 + 182 61)/9 + 96.36 = 494.43 ¥H < 598.55 xH BEPHO
Nmin=  (3400.00 + 182 61)/9 - 96.36 = 301.70 xH

2400

Pacuer mo mpo4YHOCTH NMJIMTHOM YaCTH
POCTBEPKOB MO KOJOHHbI IPOU3BOAUTCSH:

500
600

- Ha npodaessiusaHuUe KOJIOHHOU (CcmaKaHoOM).

MPO/IaBIMBaHUE MIPOUCXOJUT o OoxoBoi
MIOBEPXHOCTH  MUPaMUIbI, BbICOTAa KOTOPOH paBHa
PAcCTOSHUIO TIO0 BEPTHKAIM OT pabodeld apMarypsl
IUTATHl 10 HU3a KOJOHHBI. MEHBUINM OCHOBAaHHEM
CIY’)KUT IUIOLIA/b CEYEHHUs KOJIOHHBI, a OOKOBBIE
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rpaHy, MpOoXOoAdIIrUe OT HAPYKHBIX FpaHeﬁ KOJIOHHBI 10 BHYTPCHHUX rpaHeﬁ CBaﬁ, HAKJIOHCHBI K TOPU30OHTAIN IO/

yrioMm He MeHee 45° (¢ = ho) 1 He Goltee yriia, COOTBETCTBYIOIIETO MUPAMUIE C

¢ =0,4ho, T.€. 0,4ho £ cC < ho.

[Ipu HyneBo#l 3ajenke KOJOHHBI B CTaKaH Y)Xe OyHeT NMpoBepsATbCS HAa NPOJAABIMBAHHUE HE TOJBKO

KOJIOHHOM, a U IMOJKOJIOHHUKOM;

- npodaesiueaHue yanoeol ceael:

pacueT POCTBEPKOB IIOA KYCT M JICHTOYHBIX ABYPAAHBIX Ha IMPOJABJIMBAHUC yI‘J'IOBOfI cBacH IMPOU3BOJAUTCA U3

YCIIOBUSL:

rae bg1, Cop 1 bgo, Cp2 cM Ha cxeme:

ona Kycma

g

d

0 L[]

|
|
I
i 120 L
250|, |11200 = 2 = 2400
220,

P
bo1, | 1Co1
—

B ciyuasx, korza yrioBas cBas B pOCTBEpPKax C
[I0JIKOJIOHHUKOM 3aXOJUT B IIJIaHE 3a 00€ rpaHu
MO/IKOJIEHHUKA (0a3bl 1O/ CTaJbHbIE KOJIOHHBI) Ha

50 MM u Gosnee, HJIM KOTa YIaoBas cBas 3aX0JUT
MeHee 50 MM 3a 06e (WiIH 3a OAHY) TpaHH, TO
MIPOBEPKa Ha MPO/IABIMBAHUE TUIUTHI POCTBEPKA
YIJIOBOH CBaell HE MPOU3BOAUTCS.

F < R hOl ﬂl(b02+cgzj+ﬁ2(b01+(:01j '

2

011 08YPAOHOIL J1IeHMbl

5500

¥
A

: i
[°—£ @ =2 e B &
B & B &
150 n’, ”[]W J, 150
250 1000 = 5 = 5000 50

npoaasnuBaHue

yrnosoii ceaei

0.45

t t
ho= 0.400 m | |

C01=0.100 m : ;

C02=0.150 m 100 L 050 L 100

13T

00

ho >=Ci>=0.4ho

=

]

__\f\__

JIist ABYPSITHOTO JIEHTOYHOT'O POCTBEPKA, KOT/Ia YIJIOBasi CBasi B TUIAHE HA OJIHOM JIMHUU C TPAHbIO CTEHBI,

pacueT Ha MpoJaBIUBaHUE MTPOU3BOIUTCS MO BhIIEYNOMsHYTON popmyne npu Cg1=0 u f1=1. B ciyudasax
PacCIOJIOKEHUSI CBaM 3a TPAHBIO CTEHBI pacyeT Ha MPO/IaBIMBaHUE YIIIOBOW CBA€H HE MPOU3BOIUTCS .

Pasuep ceaivoro dynanerta

Paccromue

Paccromme

Pasmep csaitnoro tyuumvu

ho=0.450 m
CO1=0.000 M
C02- 0.300 m
ho>=Ci>=04ho

npua=b=0 4mA oeowOR caak
~npua>0 u b=0 ana nentouworo PynaamenTa;
rpua>0 ub>0 amkycra ceat

G0 OTHowersie KpaTKoepemerHol
HarpRM

OIPOTIENEHUR MPYHTa OCHOB MM 510

H{; @ @ ®@ ®© o

F2 - BRA/BUKA NPORABAMBaNME YrAOBOA CBACH

o @ @ €] ©] ®
mi 722
@4 @ e @ o
uml I 120 L 00
5001 1700 * 4 = 6800 :
200
e ————
xaaaa creves s
g 1 ’/// \ i O NNBCTUYECKOND NPECC: =
e 10— lpoey S g voro namaTBRoro W nyTorenoro
. . .k i G
DK KDL (Kannes) PACTBOD MAPKIC “ [ ! 5 N SR
c0 67 % 6% % wo | || |14 | Ll10o A Goe e
i 1+ 7 c10 6
NPOAAB AUBAHME
ronean 00| Java |
Pacuer ocaaxu npoussoauTeCR: 2

Pacyer ocaaxy npouseaauTbest

-

@ @ @ @

ﬁ#—‘%; .- -

“npMa=b=0 41A QOO COM
~npua>0 u b=0 anm
mpuas 0w b> 0 amkycraceat

| pacver na
YrA0BOA CBALR He BENOANSIETC

OTHOWEHME KPATKOBDEMEHHOR
HATPYIKH K NOAHOR

Fai - Harpy3ka Ha cBaro, BOCIIpUHHUMaeMasi INTUTON pocTBepKa cpaBHuBaeTcs ¢ F1 - pacueTHas Harpyska

Ha YIVIOBYIO CBAalO C Y4eTOM MOMEHTa,;

- 110 NPOYHOCMU HaKJIOHHbIX Ce4eHul Ha delicmeue nonepeyHol cusbl,

- Ha u32ub no HopmMasibHOMy U HaKJTOHHOMY Ce4€eHUSIM,

- Ha MecmHoe cxamue (cMsimue) Nod mopuyamMu KOJIOHH;

- nposepsiemcsi IPoYHocmb cmakaHa pocmeepka (no TKIM EN 1992-1-1-2009%).

21



CrakanHas d4acTh (PyHJZAMEHTa pACCUUTHIBACTCS Kak
BHEIICHTPEHHO CXKAaThId JKeJIe300€TOHHBIM DSJEMEHT |
apMHupyeTcs MIPOJOJIBHON (BepTUKaIbHOM) u
MONIEPEYHON (Topu30HTAIBHOM ) apMaTypoi.
[Tonmepeunass apmaTypa TOIOMPAETCS  MapajieiabHOU
JEUCTBHIO U3rUOAIOIIEro MOMEHTA U BBITIOJIHSAETCS B BUJIE
TFOPU30HTAJIBHBIX ~ CBAapHBIX  CETOK. Tpebyemoe  <_
apMupoBaHue paccmarpuBaetrcs Ha ydactke 0,21k (I -
riyOMHa 3a/1eJIKH KOJIOHHBI B CTaKaHE) OT BEPXHETo Kpast
crakaHa. IlepBble cTepKHM  yCTaHaBIMBaeM Ha
paccrosiuuun 50 MM OT BepxHero oOpes3a ¢yHmameHTa, ¢ marom 50 mwm, cienyrommii gepe3 100 mwm,
octanbHbIe Yepe3 150 mm. Bepxnaue crepkau Ha ydactke 0,21k MM — pacdeTHbIe, OCTaJIbHBIC ¢ marom 150
MM TpPUHHMaeM KOHCTPYKTHMBHO. Ha pacueTHOM ydacTke momepedHas apmaTypa HOa0HMpaeTcs C
nuamerpa 8 — 12 MM U MOXKET CTaBUThCS B JBa psijaa. [Ipu ucuepmanum ydacTka 1o AJIMHE B JBa psija
nuaMeTpa 12 MM Oyzaet moaouparbes apMUPOBAHKE C YBEJIMYeHHEM auamerpa 10 40 M.

L

HeoOxonuMoe KOIMUeCTBO MPOJOJIBHOM apMaTyphbl CTakaHa ONpeAessieTcs mo GopMmyie U KOJIHYECTBO
apMaTypbl B CTCHKE CTaKaHa, COOCHOW C PACTSHYTOW TPaHbIO KOJIOHHBI, JOJDKHO OBITh HE MEHBIIE
COOTBETCTBYIOIICH apMaTypbl B KOJOHHE. [IpOTHBOIONIOXKHYIO «CXKATYIO» CTEHKY apMHpyeM
CUMMETPUYHO. ApMHpOBaHHE B CTEHKaX MapaJIebHBIX M3THOAIOIIEMY MOMEHTY Ha3zHayaeM
KOHCTPYKTUBHO.

Apmupoeanue nooouiévl cemkoil.

Mpw WapHMpHOW 3a4€ernkn cBa B POCTBEPK, BeIMUMHA 3aeiKku 3agaercsa 50-100 MM, ceTka KiIaaeTcs Ha
cBau apMarypoit no junHe "A", 3T0 ke ABISETCS 3allUTHBIM ciioeM. [Ipu BennyuHe 3aJeNKku, Mo KaK1uM-
60 mpuunrHaM, 0onee 100 MM B ceTKax BBIPE3arOTCSI OTBEPCTHS IOJI CBaW W 3aIMTHBIN CIION OeToHa
npuHuMaetrcs 50 M.

Mpw xecTKoM 3afenkn cBan B pOCTBEPK, IIPH 3aJJaHUH BEJIMYMHBI 3a7eiku 10 100 MM, ceTka KiageTcs
Ha cBauW apMaTypoii o anuHe "A" ¢ 3Tum 3amuTHEIM ciaoeM. [Ipu Benuunne 3anenku 6onee 100 MM, cBau
3aBOJATCS B pOoCTBEpK Ha 50 MM M 3alIUTHBIA cioil paBeH 50 MM. Beimycku apmarypsl cBai, JIMHa
AHKEPOBKH, 3aBOJSATCS B POCTBEPK.

Pacuer s1eHmoyYHbIX pocmeepkoe CBaHBIX (YHIaMEHTOB IMOJ KHPIUYHBIE W KPYITHOOJIOYHBIE
CTeHBl paccuMThiBatoTCcst cornacHo [Ipunoxkenus 9 "PykoBoiacTBa Mo NPOEKTUPOBAHMIO CBAWHBIX
¢dbyrnamenTos". M3rubaromniyie MOMEHTBI Ha OIOPE M B MIPOJIETE ONMPEAeIstoTes Mo Gopmyrnam Tadbmuisr |
"[lpunoxenus”. Ilpu IBYXpSIHOM pacloNOXEHUHM CBAall MOMEHT B IIONEPEYHOM HalpaBlIEHUH
OTIpeNieNiieTcsl Kak JUIsl OJHOINPOJIETHOW Oallku Ha JBYX oOnopax. BemnynmHa MOMEHTa TpH PSIAHOM
pacroyio’keHNH cBaif paBHa npousBeieHHI0 NMax (pacyeTHasi Harpyska Ha CBato ¢ y4eToM Beca pocTeepka, M
n Q) u L, rne L — paccrosiHre oT ocu cBau 70 Kpas 1okousid. [Ipu maxmaTtHoMm pacriosnokeHuu cBaid L
CUMTAETCs HE MO JUAaroHajH, a KaK U MPH PSIIHOM PACHOJIOKEHUHN CBail.
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450 1400 * 4 = 5600 1400 * 4 = 5600

Ecnu »xe mmpuHa 1OKOJNs (CTEHBI) OOJbIIE IIara cBail 1Mo IIUPUHE, TO apMHPOBAaHHE MPUHUMAECTCS
KOHCTPYKTUBHO 13 apMaTypsl S500 J12 ¢ marom 200 mwm.

Pacuer ywupeHHo20 ozonoeka nod omdesibHO cmosiujue OIOpPbl PACCUUTHIBACTCS Ha
HECYIIYI0 CHOCOOHOCTh OETOHa IOJ CTOMKONW Ha MecTHoe cxarue (cmstue). JlaHHas KOHCTPyKIMS
NPUHUMAETCSA IS BOCHPUATHUS 3HAUUTENbHOM Harpy3ku N M He3HauuTenbHbIX 3HaueHud M. [lns

CTaJIbHOM KOJIOHHBI, OTCYTCTBYET T'€OMETPHUSl (HyoicHO, 0obasnio), MOMEHT HTHOpHpyeTcs U o=l
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(ko3¢ dunreHT, 3aBUCAIINN OT paclpeleNeHns HaupsHKeHUH no miomanau cMatusd, Gopmyrna 8.133 CIT 5.03.01-
2020). Pa3zmep siueiiku ceTku npuHumaercs He 6osee 100 MM u He Gosee %4 MeHbIIeH CTOPOHBI KOJIOHHBI
(6a3p1). Pacyer Ha MecTHOE c)KaTHE MPOU3BOAUTCS JABAXKIBL: AJisI OETOHHOTO AJIEMEHTA MpH Yc=1.8 U I
JJIEeMEHTAa C KOCBEHHBIM apMHUpPOBaHUEM TIpH Yc=1.5. BrIsicHsSeTCS HE0OXOAUMOCTh KOCBEHHOTO
apMUPOBaHMUS.

B caitubix ¢yHmamenrax nox 6asy A CTadbHBIX KOJIOHH CIUIOIIHOTO THIA IPOU3BOIAMTCS
pac4yem aHkepHbix 601moe cornacHo "IlocoOus no MPOEeKTUPOBAHUIO (PYHIaAMEHTOB Ha €CTECTBEHHOM
OCHOBAHUU TOJ] KOJOHHBI 31aHuii u coopyxkenuit" (xk CHull 2.03.01-84 u CHull 2.02.01-83), Mockaa,
1989 na pacueTHoe ycujiie B aHKepPHOM 00JiTe M Ha JeiicTBHe cABHTrawmleid cuiabl. J[mameTpsl
6onroB, ux mmHBI U Bec Oepyrcs mo 'OCT 24379.1-2012 "Bontel ¢pynnamentnsie. KoHCTpykuus u
pasmepsl" mns tuna 1, ucnonHenus 1 ana cranu mapku BCrt3nc2. Ilpu pacdere npuHUMAaroTCst
paccTosiHUs OT ocu 00JITa 10 IPaHU OMOPHOM MIUTHI 6a3bl KOJIOHHBI (110 JUTMHHOM CTOPOHE)

. mm 12 16 20 24 30 36 42 48
paccxm”e’ 100 100 100 100 150 150 200 200

UCXO0/4 U3 TPeOOBAHMIA:
- ge MeHee 4d u
HE MEHee: - 100 MM 11 6onroB d<=30MMm
- 150 MM m1a 60aToB d<=48MM.

I'myOuna 3anenku 6onta B OETOH periaMeHTUPYEeTCsl pacueToM, 6ONTbl pacyeTHbIE N KOHCTPYKTUBHbIE, U
JUIMHA TPUHUMAaoTCs Ommkaiimiast, He Mmenee 25d u 15d, 3a Beruerom |0 (mmmna pessOw)+10MM, o
IUTUTY, A0y U raiiku.

Yuacmunuce cnyuau, umo npu popmuposanuu omuema evioaemca owmuoka: ""He yoaemca omxpoimo
oank maxkpocog'. B uém 3axknwuaemcsa npoodnema, Kak ee peuwiums?

Otser:
Ota ommnOKa BO3HUKACT, €CIM HE YCTaHOBJEH KommoHeHT Microsoft Office — "Microsoft Graph",

COOTBCTCTBCHHO AJIA PpCIICHUSA HpO6HCMLI HCO6XO,Z[I/IMO €ro YCTaHOBUTh.

- 3aiftu B "[lanens ynpasieHus";

- BEIOpaTh "Y CTaHOBKA H yIaJeHUE porpamm'’;

- BbIOpath "Microsoft Office" u Haxats "H3MeHuUTH";

- BeIOpats "Jlo6asuTh win yaanuts komrnonenTsl" ("Add or Remove Features");

- B pa3zene "Cpencra Office" miis nynkra "Microsoft Graph" BeiGpats "3amyckaTts ¢ Moero komnbiorepa" ("Run from my
computer");

- Hakath kHOmKy "TIpomomkuts ("Update").

OnbIT ycTpanenus — nepeycranoButh Microsoft Office ¢ kommonenTom Microsoft Graph.

Minsk Engineering Soft
Ten.mob.: +375 29 650-68-81
e-mail: info@proektsoft.by; www.proektsoft.by
Makcum AHatonbeBud [MpurLLKo
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