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1. OBILHE NGJIOXKEHAA

1.1. PykosoactBo pacupocTpansaercs Ha NPOSKTHPOBAHHE TPaABHUTa-
HUOHHBIX TMOANODHHLIX CTEH AJisi NPOMBIIIACHHOIO U IPAXKIAHCKOTO CTPOH-
TeAbCTBA, BO3BOAMMBIX Ha eCTECTBEHHHIX OCHOBAHHUAX, a4 TAKXKe Ha Opo-
eKTHPOBAHUE CTEeH MOABAJIOB NPOMBIIEHHHX W TPAKAAHCKHX 3KaHHUHU,

1.2. PykoBoACTBO He pacnpocrpaHfeTcs Ha MPOSKTHPOBAHHE HOA-
MOPHBIX CTCH MarHCTPaJbHBIX AOPOr, IHAPOTEXHHYECKHX COOPYIKEHHH,
NOAMOPHBIX CTEH CHEUHAJBHOrO Ha3HauyeHHsl (IPOTHBOOMNOJ3HEBLIE, HPO-
THBOOOBAJIbLHEIE U AP.), a TaK¥Ke Ha MNPOEKTHPOBaHHE NOAMOPHBIX CTEH,
NpeHA3HAYEHHBIX [AJd CTPOHTEJNLCTBA B OCOOBIX YCJAOBHAX (HA BEYHO-
Mep3JbiX, HaOyXauiHX, NPOCaAO4YHBIX FPYyHTAaX, Ha noapabaTbiBaeMBbiX
TEPPHTOPHAX H AP.).

1.3. llpoexTupoBanne NOANOPHLIX CTEH H CTeH NOABAJNOB HOJXKHO
OCYLIECTBJAATHCH Ha OCHOBAHUM:

yepreked reHepanbHoOro naaxa (ropuUsoHTaAbHAs U BepTHKAMbLHAR
[UIAHHUPOBKA) ;

O0T4UeTA 00 HHXKeHePHO-TeOJOrHUeCKHX U3bICKAHUAXK;

TEXHOJIOIHYECKOro 3aAAHWS, cOoAepXalterc jpadHble O HAarpyskax H
npyd HeoOXOAUMOCTH O0coOble TPeOOBAHHS K INPOCKTHPYEMOH KOHCTPYK-
UMY, Hatpumep, TpebosaHud Mo orpaHdyeHU0 aedopMauHid H AP.

1.4, KOHCTPYKLHA MOANOPHBIX CTeH H CTE€H MOJABaJOB J0JXKHa ycra-
HaBJMHUBATLCSH NO JaHHLIM CpAaBHEHUS BapHAHTOB, HCXOAA H3 TEXHHKO-
9KUHOMHYECKOHW 11e/1ecO00Pa3ncCTH HX IpUMEHeHRs] B KOHKPEeTHHIX yCJao-
BHAX CTPOHTEALCTBA C YUETOM MAKCHMAJILHOIO CHHIKCHYA MaTepHaAJOLM-
KOCTH, TPYAOCMKOCTH H CTOUMOCTH CTPOYTENLCTBA, a4 TaKKe ¢ yYeToM
VCJAQBHH IKCIVIYATANHHU KOHCTPYKUHMH,

1.5. IToanopHsie cTeHbl, COOPyKaeMble B HACEJEHHBIX NMYHKTAX, CJe-
AyeT INPOEKTHPOBATH C VYUETOM APXHTEKTYPHBIX OCOOGEHHOCTEH  ITHUX
NYHKTOB.

1.6. Iipn nmpoekTHpOBAHHHU NOANOPHHX CTEH H CcTeH IOABAJIOB JOJIXK-
HH IPUHUMATLCA KOHCTPYKTHBHLIC CXeMbl, ofecneudBaroiine HeoOXOHH-
MYIO HOpPOYHOCTb, YCTOMYHBOCTD H MPOCTPAHCTBEHHYI0 HEH3MCHAEMOCTH
COOPYXEeHHS B LEJAOM, & TaK¥XKe OTIAEJbHHX /eMEeHTOB €ro Ha BCeX (Ta-
ANRX BO3BeACHHS K 3KCIJAYaTaluHA,

1.7, DneMedTH cOOPHLIX KOBCTPYKUHMH AOMXKHLI OTBEYaTh YCJAOBUSM
HHAVCTPUANBLHOIO H3rOTOBJCHHA HX HA CHCUMANUBHUPOBAHHHX OpennpHs-
TUAX.

llerecoo6pa3Ho YKPYNHATH 3jJeMeHTbl COOPHBIX KOHCTPYKLHHA, Ha-
CKOJIbKO 3TO MO3BOJIAIOT I'PY3ONOALEMHOCTb MOHTAMHBIX MEXaHH3MOB,
a TakKe YCJOBHS H3rOTOBJIGHHA U TPAHCIOPTHPOBAHUS.

1.8. /15 MOHOJHTHBIX ¥Ke/je306eTOHHBIX KOHCTPYKUHH cJAeAyeT Ipe-
AyCMATPHBATb YHHQUUHPOBAHHBIE oOnajdy00uyHwne U rabapuTHble pasMme-
Pbl, MMO3BOASIIIHE NPHMEHATb THNOBLIE apMaTypHble H3JeNHA H HHBEH-
TapPHY OnanayoOKy.

1.9. B cOOpPHHIX KOHCTPYKHUHAX MNOATIOPHBIX CTEH # CTeH HNONBaJOB
KOHCTPYKUHY y¥3JI0B K COCAHHEHUH SJeMeHTOB HOMKub ofecneymBars Ha-
JeXHYIO Nepeaady YCHJIHH, NPOYHOCTL CAMHUX JIEMEHTUGB B 30HE CTHIKA,
A TaK¥Ke CBA3b JOUNOJSHUTENHHO YJOKEHHOro 6eToHa B CThIKe ¢ OETOHOM
KOHCTPYKLLHM.

1.10. IIpoekTHpOBaHHe KOHCTPYKUHE OOAMOPHBIX CTEH H CTeH IOA-
BAJOB Np# HaJHUYHH ArpecCHBHOH Cpelbl AO0JXKHO BECTHCh C YUETOM J0-
NOMHUTENbHEX TpeboBaHUH, npeabsaBaseMblx raasoit CHull 111-23-76.

1.11, IlpoekrupoBanue Mep 3aLUTHl Kea1e300eTOHHBIX KOHCTDPYKUME
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OT 3JEKTPOKOPPO3UH AOJKHO NPOH3BOAHTLCA C YyyeToM TpefOBAHUH
CH 65-76 «Muctpykuus no sawmuTe xejge300eTOHHBIX KOHCTPYKLUHH OT
KOppPO3HH, BhISHIBaeMOH OJYXKAAIOMHUMH TOKAMU»,

1.12. 11pH NmpoeKTHPOBAHHHU NOANOPHLIX CT€H ¥ CTeH NOJABaJ0B CJle-
AyeT, KakK TMpaBHJO, NPHMEHATb YHUPHUIHPOBAHHBIE THNOBBIE KOHCT-
PYKIUH.

[lpoekTHpoBanue HHAUBPAYAJbBHBIX KOHCTPYKUHH NOATOPHBIX CTeH
H CTeH IOJABAJOB JONYCKAETCs B Tex CJaAydasX, KOrja napameTrpol U Ha-
I'PDY3KM AJ1 HX NPOEKTHPOBaHUA INPEBOCXOAAT HapaMeTpbl U Harpy3KH
JJs1 THOOBBIX KOHCTPYKUHH, qinb0 Koraa npHMeHeHHe THMOBHIX KOHCTPYK-
HHH HEBO3MOXKHO HCXOASM H3 MECTHBIX YCJOBHH OCYINECTBJEHHS CTPOH-
TEJILCTBA.

1.13. B PykosoacTBe paccMaTpHBAOTCA MOAIOPHBIE CTEHLI M CTEHEL
CABAJOB NPH 3aChINKe UX OAHOPOAHLIM TPYHTOM,

2. MATEPHAJIbI OJi1 NOANOPHbLIX CTEH

2.1. B 3aBUCHMOCTH OT NPHHATOIO KOHCTPYKTHBHOTO DeLICHHSI NOJ-
NOPHBIE CTeHB MOr'YT BO3BOAHTLCS H3 *Keqae300eToHa, Oerona, Oyrobe-
TOHA ¥ KAMeHHOH KJIalKH.

2.2. Bribop Marepmajsa mJis HOANOPHBIX CTeH 0O0YCJHOBJIHBARTCH TeX-
HUKO-9KOHOMHYECKUMH CO00OpaxkKeHHuAMHU, TpeOOBAHUAMHU JIOJTOBEYHOCTH,
yCAOBHSIMH IIPOH3BOJCTBa padoT, HaJHYHEM MECQTHBIX CTPOHTEJbHBIX Ma-
TCPHAJIOB H CPEACTB MeXaHH3aliHH,

2.3. )KenesoberoHubie H GETOHHBIE NMOAMOPHLIE CTEHBL PEKOMEHLYeT-
Csl NPOEKTHPOBAThH M3 OeTOHa NPOEKTHOH MAPKH N0 TIPOYHOCTH Ha
cXKaTHe:

" AJisT cOOpHbIX 2KEAe300€TOHHBIX KOHCTpyRuuMi — M 200, M 300,
400

OJis1 MOHOQJIMTHHIX  #€J/1e300eTOHHEIX H OGTOHHHIX KOHCTPYKUHH —
M 150, M 200,

[IpeaBapuTe/IbHO HANPSXKeHHBIE Kesle300eTOHHble KOHCTPYKUHH CJIe-
AYeT NpedMYyLIeCTBEHHO HpOoeKTHpoBaTh H3 Oerona mapku M300, M 400,
M 500, M 600, Ona OeTOHHO# NMOATOTOBKH ClieAyeT NPUMEHATH GeToH
mapku M 50 1 M 100.

24. Jln9 KUpnuuHBIX IOANOPHHX CTE€H CJEAYVET NPHMEHATH XOPOILO
000X KeHHHH KPacHbI XKHpHnUY Mapku He HHxe M 200 ma pacrBope Mmap-
KM He HHxXKe M 25, a npm oueHp BJIAaXKHBLIX TFPYHTAaX — He HHXKe M 50,
IlpuMenenne CHANKATHOTO KHUPNHYa HE AOMyCKAETCS.

2.5. byroas u 6yrobeToHHAas KJAajka AJSA TMOANOPHHIX CTEH LOJIXK-
Ha OBITb BEHIIOJIHEHA H3 KaMHs MapKH He HuxKe 150—200 Ha nopraaHp-
EeMEHTHOM pacTBOpe Mapku He HHKe DO.

2.6. [liis KOHCTpYKLMHA, NOABEPrarlUHXCH HNONEePeMEeHHOMY 3aMOpa-
KUBAHUIO ¥ OTTAHBAHUIO, B NPOeKTe ACJHKHA OHTL OroBopeHa Mapxa Oe-
TOHA 110 MOPO3OCTOHKOCTH.

[IpoextHas Mapka 6eTOHA MO MOPO3OCTOHKOCTH AJs KeJe306eTOHHBIX
KOHCTPYKIUH NOANOPHBIX CTeH HasHauaeTcss B 3aBHCHMOCTH OT TeMmIiepa-
TYPHOTO peXUMAa HX 3IKCIJyaTtanuud B coorserTcTBHH ¢ Tabd, 1, Temme-
PaTYPHBIH PEXHM 3KCINIVATAUUH YCTAHABJAUBAETCA HCXOAA H3 3HaUYEHUA
pacyeTHON 3HMHEH TeMmIepaTypsl Hapy»KHOro BO3AyXa B PalOHE CTPOH-
TEJIbCTBA.

Tpebosanua Kk 6yro6eTOHY ¥ KaMEHHOH KJajke MO MOPO3OCTOHKOCTH

NPeaBbABAAIOTCS Te K€, YTO H K OeTOHHBEIM H 3K€aAe300€TOHHBIM KOHCT=
PYKLHUSIM,

4




Taoaumga 1

g gy e

i, ey —d

TeMnepaTyYPHBIA perkuM sKCIIyaTalfid MupHEMANbHAS NPOEKTHasl MapKa
NoANOPHBIX CTell Ge10lla 110 MOPO30CTONRKOCTH
Huxe:
—40 °C Mps 150
or —20°C no Mp3 75
~40 °C BEK.JI.
or —5°C 10 Mps 50
—20 °C Bx4.

IpumMeyasnue Pacuetnaq 3NMHASA TeMnepaTypa HapyXKHOro BO3-
AyXa (pHHUMAeTCH KaK cpelHsid TeMIepaTrypa BO3AyXxa HaufoJee X0J01-
HON UATHIHEBKH B 3aBHCHMOCTH OT paHOHA CTPOHMTE/ILCTBA.

2.7. Jaa apMHpPOBaHHA XeJMe300eTOHHBIX KOHCTPYKIIHH, BHIIOJHSE-
MBIX 0e3 MPeABAPHTEJLHOr0 HANPSAXKEHHs, cjeaVveT HPHMeHATh CTepiKHe-
BYIO TOPSIYEKaTaHy0 apMaTYpPHYIO CTajlb HNEPHOAHUECKOro Npoduaa xJiac-
cop A-1II » A-1I no TOCT 5781-—75. Hns MoOHTaxKHOH (pacmpenediu-
TeJBHOH) apMarTypl JAOIYCKAaeTCs NPHMEHeHHe TOpAYeKaTaHOM apMary-
po1 kaacca A-I mo I'OCT 5781—75 wniau oOBIKHOBEHHOH apMATYpPHOH
raaakoll nposonokn kiaacca B-1 no 'OCT 6727—53%,

[Tpn pacueTHO# 3uMHeidl TeMmepatype uuxe MuHyc 30°C apmaryp-
nas craib Kiaacca A-II mapxku BCt9nc2 K npuMeHEHHIO He JONMYCKaeTCs.

2.8. B kKauecTBe nHanpAraeMo apmMarypsl INpeABapHTEJbHO HanNps-
KEeHHBIX KeJie300eTOHHBIX 2JIEMEHTOB C/AeZyeT IIPeUMYILIeCTBEHHO HpHMe-
HSITb TePMHYECKH YNPOYHEHHY apmarypy kaaccoB Ar-VI m Ar-V  no
[OCT 10884—78.

Jonyckaerca TakiKe NPUMEHATL ropAdHeKaTaHVI0 apMartypy KJaaccos
A-V, A-1V no T'OCT 5781—75 u TepMHUuYecKH YNPOUHEHHYIO apMaTypy
Kaacca Atr-1V no 'OCT 10884—81.

IIpu pacyerHohn 3uMHe# Temnepatype Huxxke MuHyc 50°C apmaryp-
Hasi cradp Kjaacca A-1V mapkn 80C K npAMeHeHHIO He JAONYCKAaeTcs.

2.9, AHKepHBle TArH U 3aKJaAHBE 3JeMEHTHl JOJXHB NMPHHHMATHCH
H3 NpPOKATHOH MOMOocoBON cranu kinacca C 38/23 (I'OCT 380—71*) map-
x4 BC13xn2 npu pacuernoli aumHe#h Temneparype o Munyc 30 °C BkJmo-
yuTesibHO B Mapku BCt3nct npm pacuetHoft Temneparype OT MHUHYC
30 °C gpo munyc 40°C. A aHKepHBIX TAT PEKOMEHAYEeTCH TakXXe CTaJb
C 52/40 mapxku 10I'2C1 npu pacuerHOH 3HMHeil TeMIlepaType JO MHUHYC
40 °C BRJAOYHTENLHO, TOMAUMHHY NOMOCOBOH CTalH CAEAYEeT NPHHHMATh
He MeHee 6 MM. BO3MOXKHO Takixe NpUMeHeHHe AJIST AHKEPHBIX THAr ap-
MaTypHOH cTanam Kaacca A-II1.

2.10. B c6opauix Kesie300eTOHHBIX M OSTOHMHHX 3JeMEHTAX MOHTAaX-
Hbie (MoObeMHbIE) NETHH AOJIKHBLI BHIIOJHATHCA H3 apMaTyPHOH CTaJjH
kaacca A-I (mapox BCt3cn2 m BCr3nc2) uau u3 cranm raacca A-II
(mapka 10I'T).

I1pu pacuernoit sumuelt remuepatype Huxe —40°C npuMernenye g
neredb crand BCr3nc2 He ponyckaercs.

3. TUIibl NOANOPHDLIX CTEH

3.1. Iloanopuble cTeHH MO KOHCTPYKTHBHOMY PELUCHHIO HMOAP dostsiss
IOTCA Ha MACCHUBHBIE U TOHKOCTEHHBIE,



B MaccurRHIX NOANOPHBIX CTE€HAX HX YCTOHYMBOCTD HA CABHI IpH
BO3JAECHCTBHH TOPH3OHTAAbHOrO AaBJieHHs! rpyHTa olecneyuBaercsi B OC-
HOBHOM CODCTBEHHBLIM BECOM CTEHHI.

B TOHKOCTEHHBIX NOAJIOPHBIX CT€HAX HX YCTOHYMBOCTL OfecneuuBa-
ercd cOOCTBeHHBIM BECOM CTeHH H BeCcOM I'DYHTA, BOBJEKaeMOro KOHCT-
PyKlyeHd CTeHH B pabory.

Kax npaBuiio, MacCHBHble MNOAIOPHLIE CTEHH 00Jiee MaTepPHaNOCMKH
K 6onee TPYNLOEMKH B BO3REICHUH, YeM TOHKOCTEHHbIe, ¥ MOrYT MPHME-
HATLCS ITIPH COOTBETCTBYIOLUIEM TEXHUKO-3KOHOMHUECKOM  OOOCHOBAHHUH
(Hanmpumep, npu BO3BeJEHHMH HX M3 MECTHHIX MAaTepHaJOB, OTCYTCTBHH
¢6opHOro xeneszoberoHa U T, 1.).

3.2, MaccuBHEBlE CTEHBl MOTYT BO3BOAHTbLCH H3 MOHOJHTHOI'O 6eTOHA,
200pHBIX OeTOHHLIX 6JI0KOB, 6yTOOE€TOHA H KAMEHHOH KJ4/KHU.

Ilo popme nomepeuHoro ceueHHs MACCHBHBIE CTEHBl MOTYT OHITb:

¢ ABYMS BePTHKAJVIbHBIMH FpaHsmMu (pHrC. 1, a};

Puc. 1. Maccuphble nOANOpHBIE CYEHbI

d— ¢ IOBYMSI BEDPTHKAJbHbLIME IpaHAMH; & — ¢ BepPTHKAJAbLHO® JHUeBOll 4 HAKJIOH-

HOM THIABHOH rpaHbLI; 8 — ¢ HAKACHHOH JNHUEBOH ¥ BepTHKaJabHOBR ThiabHOH

FpaHblD; 2 — ¢ ABYMSA HaKAOHHBIMH B CTOPOHY 3acChbilKH¥ FpaHsIMH; J — €O CTyneH-
yaTo THINBHOH TIpaHbl0; € — ¢ JOMAaHOH THIJIBHON TpPaHBIO

¢ BEPTHKAJbHOH JMIIEBOA W HAKJOHHOH THJABHOU rpannio (puc. 1,0),

C RAgKJOHHOH JHIEBOH ¥ BePTHKaJbHOH ThUILHOH rpaHbio (pHC. I, 8),

C ABYMS HaKJOIHLIMH B CTOPOHY 3acCHIIKH rpanaMu (puc. 1,2),

CO CTYIleHYaTOH THIJIbHOH I'padbic (pHuc. 1, )

C JIOMaHO# TblIbIO# rpanbio (pHC. 1,e).

3.3. CTeHhl ¢ HaK/JOHHBIMH [PaHAMH (TIEPEMEHHOIO CEYEHHs, YTOH-
qaloliecss KBepxXy) MeHee MaTepHAJOeMKH, YeM CTeHH ¢ JABYMS Napai-
JeJbHBIMH TPaHsIMH.

[Ipy Haauyuu HAKJOHHOA B CTOPOHY OT 3aCHINKH ThHIJIBHON IPanud B
pab0OTy NOANOPHON CTEHH BKJIOUAETCS MacCa I'PYHTA, DPaACIOJOXKEHHOI'o
Hajx 3TOH rpaHblo. B creHax ¢ ABYMS HaKJOHHBIMH B CTOPOHY 3aCHIOKH
FPAaHAMU MHTEHCHBHOCTb I'OPH30HTAJBHOIO JABJIEHWS TPYHTA YMEHbUIAET-
€A, HO BO3BEeIEeHHEe CTEH TAKOro CEUCHHSA sBJAseTCA 0o0Jiee CJAOXKHBLIM,

CTeHbl CO CTYNEHYATOW TbIJIbHOH rpaHblo NPHMEHSIOT IMIaBHbIM 06pa-
JOM IpU BO3BeJeHHH MACCHBHBIX CTeH H3 COOpPHHX O6eTOHHBIX OJIOKOB.

3.4. B npoMBbIILJIEHHOM U Tpa’KJaHCKOM CTPOUTENbCTBE, KAK NpapH-
RO, NPUMEHSIOTCS TOHKOCTEHHBIe NOANOPHLIE CTEHLl YyrOJKOBOTO THNA:

KOHCOJIbHBlE (pHC, 2, a),

C aHKepHHMH TaAramu (pHuc. 2, 6),

KOHTpdopcHLe (puc. 2, 8).

[IpumeuaHune. [pyrue THOH NOANOPHBIX CTEeH (sYeHCTHIE, IINYH-

TOBLIE, 3 000Ji0YeK H Ap.) B HacTodAlleM PYKOBoJcTBe He paccMaTpH-
BaoTCAH,

3.5. Ilo cnocofy u3roroBaeHHs TOHKOCTEHHBie MNOANOPHBIE CTEHH
MOTYT OLITH MOHOJMTHBIMH, COODHHIMH H CCOPHO-MOHOJHTHHIMA,
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Puc. 2, TonkocTennble NOATIOpHLIE CTEHBI YroJKOBOIO THNA
a — KOHCQALHBIR, §— ¢ AHKePHLIMU TRramu;, 8 — KoHTpdopCHuie

3.6. TOHKOCTEHHbIe KOHCOJBHBIE CTEHLL YrOJKOBQIQ THMA COCTOAT U3
JUUEBBIX H QYHAAMEHTHBIX IIHT, XKeCTKO CBA3aHHBIX MeXAy CcoOoli.
B cbopHbIX cTeHax JiHLeBbe M PYHAAMEHTHbIE IJIHTH BLINOJAHSAIOTCSA

#3 TOTOBBLIX 3/eMEHTOB, B COOPHO-MOHOIHTHBIX — JHlleBas njauTa cOOp-
Hafd, 4 yHiaMeHTHasg -— MOHONUTHAS.

B MOUOJNHTHHX NOANOPHBIX CTEHAX MKECTKOCTH Y3J/JIOBOI'O COMPSIKEHHUS

JUIEBLIX M (PYHIAMEHTHBIX IJHT olecliedHBaeTCss COOTBETCTBYIOIUM pac-
NMOJOXKEHHEM aPMATYPHI.

B cOopHbix u cOOPHO-MOHOJUTHBIX NOATOPHBIX CTeHaX KeCTKOCTDb CO-
npsxKeHus obGecneunBaercss VYCTpolicTBOM wieneBoro nasa (puc. 3, a)
WY lieTaAeBoro (puc. 3,6) Crbika,

3.7. B cO0DHO-MOHOMUTHBIX TOHKOCTEHHHLIX NOANODHBIX CTEHAX JH-

Iepas NJuTA BuinodHserca c¢boprol, a2 PpyHoameHTHAA MaUTa (HE Tpe-
Oyiowas NoAMOCTENH U CJ0KHOW onaayOKH) — MOHOJMUATHOH.

T |
AT RRIN T ORNANY | o mssat

[10N0NHUIMRNEHAS
QHKEPHAA 7UMA

Puc. 3. Conpaxenne auueBnix U ¢pyn- Puc. 4. COopHag KOHCTPYK-

HAMECHTHBIX MJHT (U8 HNOAMOPHOH CTEHBI C J0-

4 — ¢ HoMoWlbio WieneBoro Masa: 6 — ¢ mo-  TONHATEJbHOE  MOHOMUTHOMA
MOIILID TETASBOrD CTHIKA AHKCDHOH OJAUTOU

COOPHO-MOHOJHTHBIE NOAMNOPHLIE CTEHB BBLINOJHANIOTCS B TOM cJyuae,
Koraa pasMepnl cOopHoi PyHZAMEHTHOH NJUTH HeJAOCTATOYHBLI, H K Hed
IPHCOEUHACTCH NAONOJHUTeNbHAS MOHOJHUTHAS aHKepHas mJuTa (pHc. 4).

3.8. ToHKOCTeHHbBIe NOANOPHBIE CTEHH ¢ AHKEPHBIMH THATAMH COCTONAT
H3 JHLEeBHX H OYyHAaMEHTHBIX NJAHT, COSAHHEHHBIX THOKHMM CTaJbHBIMM
aHKepHBIMH TSramMd (CBA3SIMH), KOTOpbie CO3JalT B IJIUTAX JOIOJIHH
TeJibHBIE OfIOPHI, obJervamonue HX padoTy.

Conpsizkenue JUUEBLIX H QyHAaMeHTHBIX IVIAT MOXKET ObiTb LIAPHUP-
MLIM MM KECTKUM,



3.9. ToHkncTenHble KOHTPQOpPCHEIE NOANOPHLIE CTEHBI COCTOAT M3
TPeX 3JEMECHTOB: JIHIEBOH NJUTHI, XKECTKO: 0 KOHTp(Popca U PYHILIMECHT-
HOH nJjuth. [Ipu 3TOM Harpyska OT JULEROH NJUTH YACTHYHO HJIH IOJ-
HOCTBIO nepefaercs Ha KOHTpdopcC.

4, BHEWIHUE HATPY3KH H UX BO3JENCTBUSA

4.1. TloanopHble CTEHBI HALJMEXKUT PACCUHTBHIBATL C YYETOM T'OPH30OH-
TAJIbHEX ¥ BePTHKAJbHLIX BHEUIHHX HAUPVY3OK, PACHOJOXKEHHBIX HA NPH3-
Me OOpylleHHs, BKJIOYASA HArpy3KH OT NOABHXKHOI'O COCTdBa 2KeJe3HbIX
AOPOr H TPAHCHOPTHBLIX eAHHHL aBTOMOOHJBHBEIX H TOPOIACKHX J0OpOT,
TEXHOJIOTHYeCcKoro ofOpyAoBaHHSA, a TaKXKe CKAAJHPYyeMOro Marepuana
H Ap.

4.2. HopmaTuBHLIE BpeMEHHbLIe BEPTHKAJbHEIe HArpy3kKd OT NOABHK-
HOTO TPAHCHIOPTA IPH pacyeTe NOANOPHBIX CTeH NMPHHHMAKTCH:

OT NOABHXKHOIO COCTaBa XeJe3HHIX Jopor — B Buie Harpysku CK;

OT KoJiecHo# Harpy3ku B Bujae HK-80;

OT KOJIOHHB aBTOMOOUJEH — B BHIe Harpy3ku H-30;

OT KOJIOHHH apToMoOuJieit — B Buae Harpysku H-10.

[Ipumevanus: 1. CK— ycroBHass 3KBHBaJICHTHAST PABHOMEDHO
pacnpeleseHHass HOPMATUBHA{ Harpyska oOT IpPyIn rpys3oB, COCPeAOTO-
YCHHBIX Ha | M TIyTH.

2. HopmartuBuasa aBToMoOuJibHaA KoJgecHas Harpyska HK-8) npu-
HHMAaeTCsl COCToAuied M3 OAHOH MAWHWHBL HA KOJECHOM XOlY.

3. HopmaTusHas aBToMoOuabHasi Harpy3ka H-30 npuHuMaEeTcs co-
CTOfAIIEH H3 psaAja CJAeAVOIMHUX OJAUH 3a APYrHM aBToMOOUJIEH BecoM HO
30 Tc.

4, HopmatusHasa aBToMOOHJbHAas Harpyska H-10 nmpunmumaerca co-
cTosieENd M3 pPAAa CAeAYIOUIUX OJHH 33 JPYrHM aBTOMOOHJIEN BecoM MO
10 Tc, cpeaH KOTOPHIX HMEETCH OAMH VTAXKeJNeHHHH aBTOMOOHJL BeCOM
13 Tc.

4.3. Ilpd pacnoJOXKeHUH TONANOPHOH CTEHH BAOJMb KeJe3HOLOpPOXK-
MOro NyTH 3KBHBaJieHTHasi Harpys3ka CK oT noIBHIKHOrC COCTaBa xe-
JAC3HLIX JAOpOr Ha YpPOBHe IMNOJIOLIBH Qa/u1acTHOH HPH3MBI NPHHHMAaETCH
B BHJE CIVIOUIHO INOJOCH WIMPHHOH @ H HHTEHCHBHOCTBIO ¢ (pHC. D, a)

Ulnpyna nojiocH @ NpHHEMAETCH:

(1==2,7-{—2H5, (1)

rpe Hg — Tonmuna 6anajacTHOrO CJIoS 10J MOAOUIBOM INNANE], NPHHH-
MaeTrcss paBHod 0,75 M, a npu otcyrcrBHu OGananacTHoro ciyos He=0.

MurencuBHocTh HOPMATHBHOH  SKBHBAJIGHTHOH  Harpysku (1c¢/m2)
onpenenseTca no QopMmyJe

. CK 2K

— , 9
! cd a ( )

|

rac CK — yciioBHasi 5KBHBaJIeHTHasi Harpyska, AJsi pacuera IoAnop-

HEIX CTeH MPUHHMAaeETCsl paBHOH 2K;
K-— Kjacc Harpy3ku, TpHHHMaeTcs paBHHM 14, npu cooTBer
CTBYIOIEM OOOCHOBAHHM JONYCKaeTCsl CHUIKEHHE 3TOH Ha-

I'PY3KH 10 BeJUYHHBE K=10,

4.4. I'lpu pacnoJioXXe€HHH NOANOPHON CTEeHbl BIOJbL ABHMKEHHS aBTO-
TPAHCIIOPTa JAABJIEHHE OT KOJieC TPHBOAHTCS K SKBHBAJICHTHOH Harpyske,
PaBHOMEPHO pacIpeAe/eHHOH Ha CIVIOLWIHOM MOJioce LUHPHHOH @, PAaBHOH
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0,8 M B ciyyae KodiecHoit Harpysku HK-80 u 0,6 M B cayyae aBTOMOGHIB-
wok narpyskd H-30 (puc. 5,6 u b, 8).

VINTeHCHBHOCTL SKBHMBAJIEHTHON HOPMaTHBHOR HaTpPyskmn ¢® B mpe-
Aesax kaxaon umonock ot HK-80 u H-30 ycranasiusaerca no rpaduxy

Ha pHC. 6 B 3aBUCHMOCTH OT PacCTOSHHUS MeX/Yy 3ajJHeil TPaHbI0 CTEHHI
i OCLK LIOAOCH!.
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Puc. 5. CxeMbl 3KBURAJEHTHLIX PABHOMEPHO PacHpeeleHHbIX HATPY30K
OT NOABHKHOIO TPAHCHOPTA NPH ABHIKEHUM €ro BAOJbL NOANOCPHOM CTEHL

a — OT [IOJABHXHOTO COCTapa xKeJaesHbX gopor no cxemMe CK; 6 — OoTr KOJE€CHOH
Harpysky no cxeme HK-80; g — 0T koJdouHM apTOoMofOuael B Buje Harpysxu H-30

4.5. KosppuureaTsr HaAeXHOCTH HJA MNMOABHXKHBIX BpPEMEHHBIX Ha-
I'PY30OK NpHBEAeHL B Tabi. 2.

JANHAMPYECKHY KOa(hPuuueHT HaAEKHOCTH AJiS BPEMCHHOW HarpysKH
IPHHHMaeTCsl PaBHLIM eHHHUE,

4.6. I'opu3oHTabHBle H DOINMEepPeYHbIe HarpyskH OT LeHTPoOerKHHX
CHJI, BOSHUKAWOILUX HAa KPUBOJHHEHHBIX ydyacTKax IIyTH, B pacyeTe NOoA-
NOPHLIX CTEH He YUYUTHIBAIOTCS.

4.7. IlpH OTCYTCTBHH KOHKPeTHHIX HArpy3OK Ha [pH3Me OOpYIIeHHS
NOAIIOPHLIE CTeHH (KpOMe NOANIOPHBIX CTEH, PaCHOJOXKEHHBIX Ha KOCOro-
pax) pacCUMTHIBAIOTCH C Y4YE€TOM BDEMEHHON HOPMaTHBHOM PaBHOMEDHO
pacnpejleieHHON HArpysky MHTEHCHBHOCTBIO 1 T¢/M?, KOTOopas BKJ/OYaer
B c¢0sa aBTOMOOMIBHYI0 Harpysky H-10,



‘f 5

[ g4mc [

Puc. 6. I'paduk aaa onpexeneHns MHTEHCHBHOCTH IKBHBAJEHTHOH wOopMa-
THBHOH PABHOMEPHO pacupejeseHHOH 10J0COBOH HArpy3kd 01 astToao-
POKHOIO TPAHCHOPTA APH ABHIKEHHH €ro BAOJL NORMOPHOH CTEHBI

Tabnuuga 2

Kosbduuuedr
Har K HAaAeKHOCTH 00
Pysky Harpyake k.

AP i,

bl

[HocTostHHBIE
Cobcrpetnbiii BEC KOHCTPYKILHH 1,1 (0,9
Bec rpyHTa B NPHPOAHOM 3a/ieTaHHH 1,1 (0,9)
Bec ynJIOTHEHHOTO IPYHTA 3aCHIIKH 1,1 (0,9)
Bec npopoXHOrO MOKPBITHA MNpoe3xeHl 4YacTH H TPoO- 1,5 (0,9)
TYapop
Bec nosioTHa 3Kese3HOAOPOXKHREIX NyTeH Ha OaJsac- 1,3 (0,9)
TE

BpemeHHbie
Harpy3ska OT NOABHIKHOI'O COCTaBa XKeJe3HBIX JOpor 1,3
Ot xonecHol narpysku B suae HK-80 {1
Ot kosouk apToMobuJaeit B suje Harpysxn H-30 1,4
Harpyska ot o0opyaoBauus, CKJAajdpyeMoro wmare- 1,2

pHana, BHYTPHUEXOBOTQ TPAHCHOOPTa W PABHOMEPHO
pacipe/jesentast Harpy3ka Ha TePPHTOPHH

[Ipumeuadde 3nauenus koahdIMIHEHTOB, YKa3aHHbe B ckoOGKaX,
NPHHAMAIOTCH TNPH pacueTe KOHCTPYKIHA Ha YCTOHYHBOCTH NOJOKEeHHA,

KOrja yMeHbUIeHHe TOCTOAHHON HArpy3kKH MOXeT YXYAILHTb YCJAOBHA pas
60Thl KOHCTPYKILHH,
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5. ONPEAFJIEHUE AKTUBHOTI'O JIABJIEHHS FPYHTA

0.1. B cayyae Xoraa noBepXBOCTb TPyHTa OrpaHhHuena IJAOCKOCTBHIO
H Ha npu3Me OODYWIeHAs OTCYTCTBYET BHEIHHS Harpys3ka, ropH3OHTaJ/b-
Hag Or MU BEPTUKaJbHast Oy COCTABJASIOLIKE HHTEHCUBHOCTH AKTHBHOIO
LaRJEHHsT HeCBA3HOIO rpyuTta na raybune H (puc 7, a) onpenensiorcd,

o) Sl
- fffﬂ_’v

L/

I Or Gg

g A& . d

Puc. 7, Cxema k unpepeiednio aKTUBHOTO NaBleHMs] rpyHTa
aQ — HeCBA3HOro; 6 — CBA3HOrO

HCXOAA M3 NPeNnofio)kenng 00 ofpasoBauvu NPAMOJMHHEHHOW [OBEPXHO-
CTH CKOJILXKEHHS B NpusdMme 00OpylueHus, 010 popMyaam:

Op = YHAp; (3)
Op == Op 1g (& + ), (4)

rae Ay — KO3 HINEHT rOPH3OHTAJLHOI cocTaBpasiollell aKTHBHOTO JaB-
JIEHUS! TpYHTA;

cos (@ — g 2
Ay = ""—"""-')'“—“'—-“‘::"" ; (9)

sin@+)sine—p ||
m”(”rl/ cos (e + 8) cos (¢ — p) )

it



¢ — yroJ BHYTpEHHero TpPCHHA FPYHTA, onpeaensercs mo nn, 6.4—
6.6;

v-— 0O'b€MHBIH BeC I'PYHTA, onpegeasiercd no mnn. 6.4—6.6;

€ — YroJl HAaKJAOHA 3aJHEd rpaHH CTEHHl K BEPTHKAJNH, NMPUHUMAETCH
CO 3HAKOM <IUIIOC» NIPH OTKJIOHEHHH OT BEePTHKANU B CTOPOHY
CTeHH!,

0 — Yol HAKJOHA NOBEPXHOCTH IPYHTA K FOPH3OHTY, NPUHHMAETCH
CO 3HAKOM «IJIIOC» NPU OTKJOHEHHH MOBepXHOCTH TpyHTa OT
ropH30HTANBHOTO IMOJOXKEHHS BBEPX;

O — yrosi TpeHHSI TPYHTA HA KOHTAKTE CO CTEHOH; AN CTEH ¢ Mo-
BLILICHHOH LI€POXOBATOCTBIO, HANPHMED, CO CTYHNEHYATON 3aHel
rpanbio, IPHHHEMAETCH paBHBIM (p; AJFI CT€H C 3aJHeH rpaHbIo,
cneyHayJibHO OO0paGOTaHHOX AJNA NPHAAHHSA €H LEepOX0oBaToC-
™ — 0,0(; B OCTAJBHHIX CJAYy4afiX, 4 Takxke AJHA MeJKO3epHHC-
THIX BOJOHACHIINEHHBIX MECKOB H NPH HAJU4YHH BHOPALHOHHDIX
Harpysoxk Ha IOBEPXHOCTH 3aCHIIKH HOPHHHMAeTcs pPaBHBIM
HYJTIO.

IHpu e=p=06=0

4

=15 L), 0

3HaueHus Koa(p(puuneHTa Ay B 3aBHCHMOCTH OT ¢, &, 0 M O MpHBe-
AeHbl B NPHJ, 3. , ,
5.2. [lns CBA3HOrO rpyHTa rOPH30HTAJbHAst O U BepPTHKAJAbHasf O,

COCTABAAIOMIHE HHTEHCHBHOCTH AKTHBHOrO AAaBJeHHs I'pYHTa Ha rayOdn-
He H (puc. 7,6) onpeneisorcs mo Gopmyaam:

o, = O, — O (7)
o, =0, tg (e + §), (8)
rie Ger— HHTEHCHBHOCTh IOPH3OHTANBHBIX CHJ CLENJeHHs,
Ocr = CR; (9)
] cos (e -+ & COS € COS
tg @ coS € cos § cos (g — P)

¢ — YAeNbHOe CUeMJIEHHE IPYHTA 3aChlIKH, onpeaensierca no nn, 6.4—6.6.
[Ipumevanue. Ecau aHaueHwe kR, BHuucJIeHHOe 10 GopmyJe
(10), meHbiIe HYAA, TO npuHHMaerca k=0,
Ilpn g=p=0=0

k=2VK_;~“=2tg(45"-——g)-ﬂ). (11)

3Havenust KO3pPHUUEHTOB 2 B 3aBHCHMOCTH OT ¢, &, P H O npuBe-
JAeHBl B NIpuJa. 4.

5.3. Topusonrtansnas Ep (E;) ¥ BepTHKaJabHasg Ep (E:i COCTaB-

JfiolIe aKTHBHOIO AABJeHUs TPYHTA ONpeAeffaloTCH 1o GopMyJam:
A1 HecBsI3HOTrO rpyHTta (¢=0):

Ep = or H; (12)

]
2

1
EB=_§HUBHi (13)

12



AJS1 CBASHOTO rpynTa (c5£0):
, 1,

Erz—é—ar (H—h); (14)
' | S
EB="§-GB (H—h)), (15)
rhe e = Jer . (16)
Op

Toyxka DPUJAONKERHST FOPH30HTAABHON COCTABASIOINEH NaBJeHHs] IPYH-

Ta pacrnoJqaraercs oT NOAOWIBH CTEeHH HA PACCTOAHHH, PABHOM:
IJ1s1 HeCBA3NBLIX TPYHTOB

l
== —5— H, (17)
IS CBA3HBIX TPYHTOB
1
2 = Y (H -~ h¢o). (18)

5.4. llpu HaNUYHK Ha TOPH3OHTAJBHOU IVIOCKOH NOBEPXHOCTH 3ACHIIl-
KH CIJIOIUHOH DaBHOMeDHO pacnpeneseHHoil Harpysku ¢ (pHuc. 8,a) ro-
PH30HTAJIbHASl C4r H BEPTHKAJbHAA Ogp COCTABJAIOINHE HHTEHCHBHOCTH
AKTHBHOTO JaBJICHHS] TPYHTA OT »TOH HArpys3ku na rayodune f pjis cBA3-
HBIX U HECBA3HBLIX TPYHTOB OnpelenstoTca N0 GopMmyJam:

Ogr = Ghr; (19)
Ogn = Oy ig (e 4+ 0). (20)

TopHsoHTaAbHAsA E4p M BepTHKANbRAA Eg,p COCTABJMAIOIIHE AKTHBHO-
ro JaBJcHHs TPYHTA OT HATPY3KH ¢ ONPEAISAIOTCS NO POpMyaaM.

Eq[* = Uq;_w'H; (21)
E{}'B == GQB ‘*H, (22)

Touka NPpHJIOKEHHS TOPH3OHTAAbHOH COCTABJAIOILEH AaBJACHHS TPYH-
T4 pacnoJaraercs OT NOAOILUBHl CTEHHl HA PACCTOAHUU, PABHOM:

1
2= H. (23)

5.5. B caydae Haanuusi Ha INOBEDPXHOCTH 3aCHINKH (QHKCHPOBAHHOH

paBHOMEPHO pacnpenesieHHOH Harpysku ¢ (puc. 8,6) ropusoHTanbHad H
BEDPTHKAJbHAS COCTABJSIOIIHE ZKTHBHOIO RABJIEHHS TPYHTA OT 3TOH Ha-
TPY3KH OUpeAeNsIoTCH no GopMydaam:

Eq[‘ = Ogqr ‘Hq; (24)
E,p = Ogg- Hy, (25)
a
= f — . 26
rae Hg tge--1g 0, (26)

YroJ HakKJIOHA HJIOCKOCTH 00pymieHHA (CnoJ3aHHdA) K BEPTHKAJNH OU-
penensercd no gopmyie

0, = 45° — -—g- . (27)
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G5

Puc. 8, Cxema K onpepenenuio axTUBHOTO AABJACHMA TPyHMTa OT PABHO-
MEPHO pPaCRPEAECNEHHOH HArpy3ky

g — Ipy CHNOWHOH Harpyske; 6 — Opn PUKCUHPOBAHHOH HArpy3ke, 8 — OPH [OJO-
COBOHR HArpyske

Touka npriomeHHs TOPU3OHTANBHOR COCTABAAIOILEH [aBACHHS rpyn-
T4 B 3TOM Ciydae pacroaraeicd OT noAaotishbl CTCHLL Ha pPAaCCTOSHHA,
paBHOM:

i
e e )
2= H, (28)
5.6. B ciayuae ajquuda Ha OOBEPXHOCTU 3ACHINKH IOJIOCOBOH PaBHO-
MEPHO pacnpelencHHod HATPYSKH ¢ {pHC. 3,8) ropHU3OHTANLYANA U Bep-
THKaJbHAA COCTABJIMIQOUIHE AKTHBHOIO JAaBJACHHA IPyHTA OT ITOH HAFPY3-
KH ONpeAesasiiOTCst o popMyIaM.

Eqp
Et?B

GQB ' hq ’ (30)

14



rae
b

. 31
tg &~ tg Oq (31)

Toyka npuJoOKeHHs TOPH3OHTaAbHOH COCTABJSIONIed AAaBACHAST IPYH-
Ta B 3TOM CJiyuae pacnoJiaraercs da paCcCTOaHuN, pABHOM!

a—}-0,5!i ﬁ
tg e - tg 0,

57. Npu nraamuny na npuame OOpymeHus paBHOMEPHO pacmpene-
JEHHOH Harpysky HWHTEHCHBHOCTH aKTHBHOTO [aBJ/ICHHA CBfI3HOIO TIpyH-
¥ 4

ra 0 H 0 ,01PEeAEeAsIOICa N0 GopMyJaM:

h, =

2g = H — * (32)

Op = O T Oor — Ocps (33)

Ope == 0, + O — Oy (34)

5.8. AKTHBHOE naBJeHHe TIPYHTA JJs1 YTOJKOBLIX NOJANODHEIX CTEH
onpedenfeTcs, HUCXOAA U3 VYCJoBHA 00PAa30BaHUA 32 CTEHOW KIMHOBH]-
HOH CUMMeTpHUHOH (2 OPH KOpPOTKOH 3aJleH KOHCOJH — HECHMMETPHU:
HOH) npu3Mul oOpyeHus,

B caygae o6pasoBanug CHMMETPHYHOH INPH3MB  OOpylIeHuS
(pﬁc, 9,{1) AKTUBHOE JaBJeHHE rpyHTa NpUHHUMaAeTCH ﬂEﬁCTByIﬂﬂlﬂM Ha
FaKJOHHYIO IJIOCKOCTh, HPOBEAEHHYIO NON yraoMm B¢ K BepTHKAMH,

a)

g

Puc. 9. CxeMa K onpejmeseHH0 aKTHBHOro AaBJeHdA rpyHTa Ha YroJKo-
Bble MOANOPHBIE CTEHDI

a - OUPH CHMMETPHUYHOH TIpH3IME oOpyiHERHS, 6 — NPH HEeCUMMeTpUHUHOH NpH3Me
obpyuleHnsn

Bec rpynTa B KOHType abcd nprbasisieTcsl K BeCy CTEHHI.
PacueT yroNKOBHX NOANOPHHY CTeH NPOH3BOXHTCH TaK XKe, KAK W
MAaCCUBHHX, NPHHNMAS

5:60=45"--gi nd=g.

[Ipu KopoTKoi 3amHell kKoHCoJH, KOTAa NJOCKOCTh NPH3ME 06pylue-
HHS flepeceKaeTr 3aAHIOK TpaHb CTEHH, AABJACHHE TPYHTa OHBPCACAACTCA
KaK AJS CHMMETpHuHON NpH3Mbl oOPYLICHHS, €C/IH PAcCTOsHHE OT BepXa
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CTEHB AO IMEpeCeueHHs ¢ MNOCKOCTLIO 00pymenns He npeBulimaer 0,25
BBICOTHI CTeHB! (OT BepXxa A0 NOAOLIBH).

Koraa miockocip oOpyleHusi nepecekaeT creHy Huxke 0,25H, nas-
JIeHHE TPYHTa OlpeRe/sercsad OTASAbHO MJS BEPTHKAJNBHOHA CTeHBl H HA-
KJIOHHOH I'paHd npusMu obpymesusa (puc. 9, 6).

0.9. Haubospiiasg BeauunHa AKTHBHOIO JAaBJIEHHS TPYHTA NpPH Ha-
JUYNH Ha TOPH3CHTAJILHON IIOBePXHOCTH 34CHIIKH PABHOMEPHO pacmpe-
Je/NICHHOW Harpysky ¢ onpeaensercs NpH pacnooKeHHH 3TOH Harpyskiu
B IpeAesax BCeH NPH3Mbl OOpyuUIeHHs], €CJay Harpyska He uMmeeT (ukcu-
POBAHHOrO MOJOMKEHHS,

5.10. Ilpu onpeneneHny pacueTHLIX YCHJAHH (H3rnbaloOIMUX MOMEH-
TOB WU NONEepeyHbLIX CHJ) B 3/ieMEHTaxX NOANOPHOH CTeHLl pacyerHas cxe-
Ma Harpy3oK HNpHHHUMAaeTCH COrJacHo ykKasauuam nn, 6.23—6.29.

6. PACHET NIOANOPHbLIX CTEH

6.1. [lojanopuble CTeHbl PACCUUTHIBAIOTCS 10 ABYM I'PylNaM npejeb-
HbIX COCTOSIHHH:

10 IePBOHU rpynmne (mno Hecyuied cnocOOHOCTM) BHINOAHSIOT PACUETH:

YCTOHYHBOCTH NOJIOKEHUA CTeHbl NPOTHB CABHI'A; YCTOHUHBOCTH OC-
HOBAHHA NOA NOJAOIIBOH CTeHH (/A HEeCKaJbHHIX I'PYHTOB)}; HPOYHOCTI
CKaJbHOrO OCHOBAaHHA (AJS1 CKaJbHBIX I'PYHTOB); NPOYHOCTH 3JEMEHTOB
KOHCTPYKUHH H Y3JIOB COCAHHEHHA.

N0 BTOPOH rpynne (N0 NPHUTOAHOCTH K SKCIVIVATAIHM) BLINOJHSIOT
pacyersl:

OCHOBAaHMHA mo AedopMauusaM; TPEIIHHOCTOHKOCTH 3JEMEHTOB KOHCT-
PYKLHH,

Pacyer npousBoanTcss HAa 1 M AJUHDBI CTEHHI,

6.2. Pacuetht NpOH3BOASTCH Ha paCUeTHHIE HAarpy3KH, KOTOPLIE Oll-
pelesifloTc KAK NPOoM3BeAeHHe HOPMATUBHEIX HArpys3oK Ha KOs(QHIHEH-
Tbl HAJACMXKHOCTH MO Harpyske, yYHUTHLIBAIOMIHE BO3MOXKHOE OTKJOHEHHE
HAarpy3oKk B8 HeOJaronpusTHYXO CTOPOHY OT HOPMATHBHBIX 3HAYEHHH H
yCTaHaBJAHBAEMbi€ B 3aBHCHMOCTH OT TIPYIHOB OPEeASABHOTO COCTOSIHHSA,

6.3. KoshdnuneHTs HaZeXKHOCTH MO HArPY3Ke NPH pacyeTe MO mnep-
BOH rpyImIe npeaesbHEIX COCTOSHHNE MOJXKHB TPUHHUMATLCH 1o Tabn. 2,
a UpH pacyeTe Nno BTOPOH Irpynne NPpHHUMAIOTCA PaBHBIMH €IHHHILE.

KoshdunuenTs HajgeXHOCTH I10 HArpys3ke HpU OINpeIe/JeHHH BEpTH-
KaJbHBX W TOPH3OHTAJIbHBIX COCTaBJAAIOIIUX AaBJAeHHA TIPyHTa AOJNKHHI
NPHHUMATBLCS OAUHAKOBLIMH,

6.4. 3HaueHHs XapaKTePHCTHK TPYHTOB HEHAPYUWIEHHOTO CJIOXKeHHs
ONpeAeadIoTC, KaK NpaBH/A0, HA OCHOBE HENOCpPeACTBEHHBIX HCIHTAHHUH
FPYHTOB H 0003HAYAlOTCA:

HOpMaTHBHbIE — Y, Q¥ U Y] )

I8 pacyeToB nO mepsOH rpynue npeaedbHEIX COCTOAHHH — Y1, @I
H Cr;

JJIS pacueTroB [0 BTOpPO Ipynne nOpelelbHHX COCTOAHHH — Y11,
P11 K C11.

O6beMHLIH Bec FPyHTa yi NpUHHMaerca H3 ycaoBusa yi=+vyH(1-pi1),
a yir — H3 YCJOBHUS yu:y“(l—l—ph), rne p - noxKasaTte/b TOUHOCTH
OlleHKH CpelHero 3HaueHus o0beMHOTO BeCa rpyHrTa.

s npaKTHUECKHX DACYETOB AONYCKAeTCA DpHHMMATBL Pr==P1= 0,09,
T, €. yr=1yi = 1,00y%.

Has, ¢ B ¢ npuHAMAIOTCA TONbBKO HX MHHHMAJBHBIC 3HAYEHHA.

6.5. IIpn OTCYTCTBHY HEHOCPEACTBEHHBIX ONpE/e/ICHHH ¢ U ¢ TPYHTOB
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HEHAPYIHNCHHOTO CHAOKEeHUs, HOPMATHBHHIE 3HaueHus ux o u c¥ ponyc-
KaeTca NpuAHMaTh no taba, 1 ¢ 2 npua. 2 x CHull I1-15-74.

[1pn sTOoM pacuerybie 3HAYCHHS 3THX XAPAKTEPHCTHK NPHHHMAIOTCS IO
CACAVIOULIM 32BHCHUMOCTSIM:

(PH
Py, = K » P = PY;
D
cH
Gp="7Tp » ‘n=¢c,

rae ke — Ko3QOhHIHEHT HANEKHOCTH MO TPYHTY, NMPUHHMAETCH AJA Tec-
yagulX rpyaros 1,1, aas raupaucreix — 1,15.

6.6. 3HaueHHus1 XaPAKTEPHCTHK TPYHTOB 3acCHIIKH, YIJIOTHEHHHIX CO-

riacu0 ryiaBe CHull III-8-76, ycranaBamBaioTCsi 110 XapakTepHCTHKaM

TeX K€ I'PYHTOB HeHApYUIEHHOro CJOXKeHHs U 0003HAUYalOTCH: o

AJs1 pacueToB [0 NEPBOH TIpynne mnpeaepHbLI¥ COCTOAHHA -— Yy, Qg

!

HC
” [ 4
JAs pacyeTos TO BTOPOH Tpynne npeiesbHbiX COCTOSHHN — Vi, P1q

HCip-

CooTHOUIEHHS MeX1Y XAapaKTepHCTHKAMH TPYHTOB HeHApYIHEHHOI O
CHAOKCHHA B XAPAKTEPHCTUKAMH IPYHTOB 3aCHIKH CACAYIONIHE:

'V; == 0,95 vy ; V;I = 0,95v;;;
P =0,99; 5 ¢y = 0,99

Ho ne Goaee 0,7 Te/m?; uo He Gonee 1 Te/m2,
Mpuamevanne. Ilaa necuadblx IPyHTOB 3acHUKH Cp=¢ ;=0.

6.7. Ilpu onpeneneHuu AaBAcHUS OT COGCTBEHHOro Beca rpyHTa IpH
pacueTe 1O NePBOH rpynie npeaebHLIX COCTOFHHH 3HAUEHHA OOHEMHOTO

B€Ca TPYHTA Y1 H Yy AOJXKHB ORITh COOTBETCTBEHHO YMHOXKEHbI Ha KO-
b PHUHCHTE HAAEXKHOCTH 1O HATPY3Ke B COOTBETCTBHH C Tabi. 2.

Pacuyer yCTONHYNBOCTH NONOIKEHHA CTEHH! NPOTUB CABHra

6.8. PacueT yCTOHYHBOCTH NOJOXKEHHA CTeHbLl IPOTHB CABHIA OCY-
[ecTBJIsETCH MO IMOAOWIBe CTeHB! ((IJIOCKHH CHABHI) H [0 JIOMaHbIM MO-
BEPXHOCTAM CKOJLXKeHUA (rayOuHHBIA CABHT).

6.9. YCTOAYHBOCTE NOANOPHON CTEHH MNPOTUB CABHAra MHPH HECKAJb-
HHX rpyHTax (puc. 10) onmpenenserca o dhopMyJe

T
—2 > 1,2, (35)
T

cho

rie Teg— CABHraOImIAs CUJIa, PABHAA CyYMMe OPOEKIUH BCeX CIBHIal0-
HIHX CMJI, JEHCTBYIOUWIUX HA CTEeHY, HA FOPH3OHTAJIBHYIO TLIOC-
KOCTb:;
Ty — yAepxKHBaoilasi CuJIa, paBHas CyMMe INPOEKIHH BceX ynaep-
KURAWIMUX CHIt HA TV Xe MJIOCKOCTh;
1,2— ko3 dHUHEHT HajeXHOCTH NMPOTHB CABHra,
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Puc, 10. CxemMa K pacdery YCTOHUYHBOCTH HOANIOPHBIX CTEH NPOTHB CABH-
ra NpH TOPH3CHTANAbHOM NOJOIIBE

a — AJIS MacCHBHBIX CTeH, 6 — A8 TOHKOCTeHHRIX, YIOJKOBOro iuua:; I — Nepnhilt
cayuafl, 2 — BTopo#l cayyafi; 3 — Tpetult cnyvafl

6.10. CaBuramomas u yAepXKHKBAWOUIAS CHJL OTPELCAIIOTCS COOTBET-
CTBEHHO IIQ PopMyIam:

Ten = Ep -+ Egrs (36)
T?It =Ntg(9; —B)+ Bey +E_, (37)

raie N —cyMMa npoekKuM# BCeX CHJ HAa BEPTHKAJALHYIO IJIOCKOCTDH
NﬁEPI ﬂGCT—]"ZGpp"}'EB +E£?B! (38)

Uy — coBeTREHHBIH BEC CTEHDI;
YGrp— COOGCTREHHRMI BeCc IpyHTa BHe NPH3MBI OOpYyuieHHs (B KOH-
Type abed u Rajl nepeiHeH XOHCOABI B YIOJMKOBHX CTe¢-
Hax},
8 — mypHha NOJAOUIBE CTEHH;
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Ey — naccusuoe AasAeHue TpyHTa;

§-— yroJ HakJoHa IIOBEPXHOCTH CKOJBIKCHUS K [OPHU3OHTY, OpH-
HUMaeTcd CO 3HAKOM <IIAIOC» [APH OTKJACHEeHHH MNOBEPXHOCTH
CKOJbXKEeHHs OT ‘'TAPH3OHTAAbHOrO NOJMOXKeHHss BHU3 H CO
3HAKOM «MMHYC» NPH OTKJIOHEHHU BBEPX.

KosdduupedT HageXHOCTH NO Harpyske [Aas o0beMHOro Beca
[PYHT2 B YrOJKOBBIX NOXOOPHLIX CTeHAX B NpeAesax Bscero rpyHTa -3a-
CHINTKH NPHHUMAETCS OJHHAKOBBIM.

6.11. Pacuer ycTodumBOCTH OAMOPHOA CTEHbI NPOTHB CHABUra ¢ ro-

DU3OHTAJAbHOH MNOAOLIBOH NPOU3BOAMTCA AJA TPexX 3HAYeHHH yriaa P.

ﬁ 0; B=0,5-91 v =0 (puc. 10).

.9
Puc. 11, Cxema K pacuery ycrofiyuso- TTITTHITTT ||||||||

CTH NOANOPHLIX CTeH MNpoTUB CABHIA RTATILS, SRR
NPH HAKJOHHOH TIOAOUIBE

| — niepsbIA ¢ayuyah; 2 — BTopoft cayua#; I 1 |
TpeTH® caydafi; 4 -— deTBePThIH Caydad

[Ipu p=0 umeem caydail mJIOCKOro CABHra 0o NOJOLUBE CTEHH, [PH

= 05([31 H B=¢r — HMeeM cayyal rayOHHHOrO CABHra IO JOMAHBIM
IJOCKOCTAM CKOJIbIKCHHS.

6.12, Pacuer ycTOHYHBOCTH HOANOPHOH CTHH NMPOTUB CABHTa ¢ Ha-
KAQHHOH MOAOWBOH MPOU3BOAMTCA J[JiA UYeTHIpex 3nadyeHufi yraa B
f=—a; f=0; p=05-¢r u f=¢1 (puc. 11).

[lpu P==—-00 — uMeeM cayuafl DJOCKOrO CABHra NO HAKJAOHHOMH IIO-
powmBe (o — yroJ HakJoHa NMOAOWBEI K TOpH3oHTY); npu f=0; f=0,5¢:
H P=@1 — HMeeM cayuail rmy6HHHOIO CABHra.

6.13. Ilpu cuaBure no nogomse crednl (B=0— aas cTed ¢ ropH3oH-
TAJAbHOH MOJOMBOH M P=-—0 — AJA CTeH C HAKJOHHON noJowBOH) Xa-
PAKTEPHCTHKH TPYHTA 1 H €1 110 KOHTAKTy NOJA0ILIBA — TPYHT B dopmyie
(37) onpeneasorca no nn. 6.4 u 6.5, HO upuHuMalTca He Goaee 30°
Ins @1 v He Oogee 0,5 te/m? ana cy.

B cayuae rnyOHHHOrO CABHTa yroJ BHYTDEHHErQ TPEHHA @p H
yaeabHOe CUeN/JeHHe (1 NPHHUMAIOTCA K&K AJS IPYHTA HEHapylIeHHOTo
CJI0 KEHHUS.

6.14. Iipu rayOurHoM caBHuT'e AJsi CTEH € T'OPH3OHTAJBHOH NOILOLI-
BoH, B cayyae xKorjpa PB=0,5¢;, a takxe Has CTeH ¢ HAKJIOHHOU [OLOII-
Bo#t B cayuasx P=0 n Pp=0,59r, B dopmyne (38) nHeoOGxonumo nONOAHH-
TeNbHO YYeCTh BEC I'PyHTa NMOA NOAOLIBOK CTEHH B iipefenax [pU3MH
CKOJIbKEHUA ¢ KO3bDULHSHTOM HAASKHOCTH N0 Harpy3ke 0,9,
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6.1, TlaccuBroe AaBieHHe TPYHTa onpelensércy no hopMyde
1 cy
Eg = — vh¥\g + tg ¢ Ay — 1), (39)

2

rie Ag —— KO9(PUUHEHT NACCUBHOIO AABJIEHHS TpynTa, NPHHHMAETCs NO
dbopmyae

Pr
B cayuyae caBura CTeHHl 10 NOAOLIBE NPHHAMYeeq Ag==1.
[TaccuBHHEIH OTNOP TPYHTA YUHTHIBAGTCH AO *yOHHBL PACHONOKEHUS
JHHUH TlepeCeyeHysl nepelHed rpaHy NOAOUIBH  cTeHH ¢ mpelJaraeMoi
JIOCKOCTBIO CKOJb¥KEHH,

Kosdduupent HafeXxHOCTH N0 HArPy3Ke AJf rpyHTa HpH ONpefele-
HMH TIACCHBHOIO AaBJIEHHS APHHHMAeTCA PAaBHBIM (39 npu NJIOCKOM H I'VI-
OHHHOM CABUTe,

6.16. YcrofiuuBoCTh NOANOPHOK CTEHH MPOTHp caBura MO CKAJLHOMY
rpyuTy onpenediserca no ¢opmyae (39), rae cAByrawomas cuiaa Toy BHI-
yucasiercs 1o Gopmyse (36), a yaepxuBaomas cyjga Ty, onpepensercs

1o gopmyae
TYII: ZP;}C—[" EH: (41)

rie | — ko3 duuueHT TpeHHsA NOAOWBH HO CKAnLHOMY IPYHTY, NPHHH-

MaeTcq no pe3vibTaTaM HENOCDECACTBERppyp yCimTABYSY, BO HE
6onee 0,65.

Pacuer yCcTOHYHMBOCTH OCHOBAHMS NOJA MoyouiBoii CTEHbI

6.17. Pacyer ycTOMYMBOCTH OCHOBAaHUSl NOA nojomBO# CTEHH NPO-
H3BOAUTCA U3 YCJOBHS

@
Rix

rie N -—cymMMma mnpoeknu#l BceX CuJl Ha BEPTHKAJLHYIO IJIOCKOCTD;

D— necyuias cnocoOHOCTH TPYHTa, BbPajgeHHass BepPTHKaJbHOI
CHJIOH;

kH"’" KOB@@HHHEHT HaIC€XKHOCTH, YCTAHABJAHpaeMBIH HPOEKTHOﬁ op-
raHH3allHel B 33BHCHMOCTH OT OTBeTCTReHHOCTH 3NaHUa UJIH
COOPYXKEHHSI, 3HAYMUMOCTH IOCJACACTBHH jycyeppnaHus Hecyel
CIIOoCcOOHOCTH OCHOBAHMSA, CTE€NE€HH H3VYeHHOCTH IPYHTOBEIX YC-
JIOBHI; NDpHHHMaeTrcs He MeHee 1,2
6.18. Hecymiaa cnoco0HOCT, OCHOBAHHMA MNOA [onoWiBO# CTeHH Ha
1 M ee AauHH onpepensercs 1o Gopmyae

® = B (A,By; + Bhy;+ D, ¢), (43)

rape B ——“I_I_PHBE‘I[@HHEIH ¥ pHHa q)}TH,IlaMEHTﬂ, BblyycasiemMasg 1o CIJopM}fJIe
B=B—2¢;
B — mnpuHa noaoluBel PyHAaMeHTa;
€— 2KCHCHTPUHCHTET NPHJIOKCHUA pﬂBHOIIEE’i(‘TBYIOmeﬁ BCEeX CHA

M EPI li"“ETiZ

TN T T 44
[

N < , (42)
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{7)

{7
1904
Pacvemnan no- BHM
o Mg~
Gepxrocmes ciBueq ;fgcm 10 -
Jo 8 L JouiB8s1

Uewmp mamec-
My 1070w/ 861

Puc. 12, Cxema K pacuery Hecy-
iwed cnoCOGHOCTH OCHOBAHUA

a— RJA HeCcKanabHOTrO  OCHOBAHHA,
b ~— nas cKaJdbHOr'o OCHOBaHuSA

rie 2P;l; —cyMMa MOMEHTOB BCE€X BEePTHKaJbHBIX CHJI OTHOCHTEJBHO
OCH, NMPOXOAfIEeNd Uepe3 UeHTP TANKECTH NONOIUBH,
2T;2; — CyMMa MOMEHTOB BCe€X OPH30HTAJIbHBIX CHJA OTHOCHTEJILHO

TOH 3Ke OCH;
2P;— cyMMa TNpoeKnH#l BCeX CHJ Ha BEPTHKAJbHYIO NJOCKOCTS,

onpenpedsiercs no gopmyae (38);
As, By, D; — 6espasmepupie KosDPHUHEHTH, onpeaensdeMble no GopMyJe
A=y by s
DI - ?\'G g g

rae Ay A, A, —KospdHUHEHTH HecylleH CMOCOGHOCTH TPYHTA, Olpe-

neadiores no raba. 3;
s ,tq,zc-——maq:@ﬂunemm BJAUSIHUS] yIJIa HAKJOHA HATPY3KH, 34-

BHCAIILHE OT COOTHOUIEHHS TOPH3OHTAJBLHOHM H BEPTH-
KaJbHOW COCTaBJAAKUIHX CYMMAPHOH HACpPY3KH,
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TaGnuyua 3

1
tg ¢y 0,20 0,25 0,30 0,35 0,40 0,45 0, 50
A, ‘ g 10,5 12 L 14 16 19 23
h
- I
a,q 2,9 3.7 4,7 6 8 10 12
| b N
Ay | 0.6 0,9 1,3 1,8 2,7 3.8 | i
J i

[Tpodossncenue Taba. 3

. ' . I
tgp, | 0,55 0, 60 0,65 0.70 | 0,75 | 0,80 | 0,8 | 0,90
), I 2 32 | 48 45 | 53 64 77 l 02
- ] _ 5
|
Mg ’ 16 S0) l 27 | 33 40 53 70 l 84
Wi - o . - et ! ’ e ——
Aoy l 7 l 0 14 ‘ 20 27 ‘ 36 50 ‘ 70
| |
i =1 Ten ’
, = —_—t
N —+ Bey-ctg @y
T 3
s il
ip=[1—0,7 ———2 ... (46)

B, g ¥ - KO3QDUIHEHTH BJHAHHS GOPMH MOAOMWBH (ByHIAMEH-
Ta, /s JIEHTOYHOro QyHAaMEHTa M., =MNy=1¢= l;

h— Menblias B NAOCKOCTH CABHTa IJAy6HHA 3aJ0XKeHHs
MOJOUIBYLI.

PacueT npouHOCTH CKaJbHOTO OCHOBAHUS

8.19. Pacuer npouROCTH CKaAbHOrO OCHOBAHHA HPOH3BOAUTCH H3 YC-
aopus (42).

Hecymas cnocobHOCTb (IPOYHOCTDL) CKAJbHOTO OCHOBAHKSA P BHIYHC-
asiercs no popmyne

D = R (B~ 2¢), (47)
22



rie e — ofo3HadeHse TO e, 4To B dopmyne (44).
Rq— pacyerioe 3Hayenue BPEMEHHOrs; CONPOTHBJACHHA  06Pa3LOB

CKaJIbHOTO TPYHTA CIKATHIO B BOAOHACHIUICHHOM COCTOSHHH OIl-
penedsercs B COOTBeTCTBUHA ¢ TpelGoBauumsima nn, 3.13—3.15
raasbl CHuIT 11-15-74,

Ilpu 3TOM BejMUMHA IKCUEHTPHUCHTETA MOJ/KHA YHAOBAECTBOPSATL YCJAO-

B

BHID e<< "
3

PacyetT OCHOBaHui 1o aedopmanuaM

6.20, Pacyer ocHoBauuil no aedpopMaumsaM NPOHUIBOXHUTCH TOJABKO
AN HecKaJbHBIX TPYHTOB B COOTBEeTCTBUH C yKasanuswmd raasel CHnll
JI-15-74. Ilpu sToMm npeaeapHble gedopMaluu Sup NPHHHMAKOTCH IO TEX-
HOJMOTHYECKHM TpeboBaHuaAM, HO He (oJiee B&JIHYHH, YKA3AHHBIX B 1. 2

1a0n. 18 rmaswt CHull 11-15-74.
6.21. Ilpn OTCYTCTBHH cChHeuHANBHBIX TEXHOJOTHYECKHX TpeGoBaHHI

pacyeT OCHOBAHHH No AePOpPMALUAM CUHTASTCH YAOBJACTBOPEHHDLIM, €CJH

lermp
[T ECMIUY
Nedous Js1

Man(

Puc. 13. Cxema K onpeaeneHHio AaBJAeHUH NMOA NOJOMIBOH CTEHbI

B
g~ OpY MaJplX 3JKCOEeHTpUCHTeTraX (e<< _f_i }); 6~ nipy SONBUIUX SKCUSHTPHCHTETAX

(e>£
6 )

cpeJHee AaBJeHHde HA TPYHT Pep HOA [OMCLIBOH HE INPEBLIUACT PACYET-
HOTO JAaBJAEHHS Ha OCHOBAHMS R, a Kpaenoe JAaBJICHHE Puaxe HE TNPEBHI-

waet 1,2R (puc. 13, a)
Pep < R: (43)

Pmare < 1,2R (49)

Kpaesble maBJeHHA I'pPyHTa NOOA NOAOUIBOH CTeHbI TIPH SKCIEHTPH-
CUTET® OPHAOKEHHA PABHOASUCTBYIOWEH BCEX BEPTHKAJBHEIX CUJ OTHO-

B
CUTEJbHO LIGHTPA THMXKECTH MNOLOLIBH e<'—6'- ONpefeNsAoTCa no HopMye
N be
pow —— [ | = — 50
Puare = " ( B ) %)

rae R-— pacueTHOe AaB/JeHHE HA OCHOBaHHME, ORpexenaserca no GhopMmy-
ae (17) raasnt CHull 11-156-74;

N e —710 Xe, uto 1 B 11, 6.18. B

6.22, [Ipuy OOJBWIHX 3KCUCHTPUCHTETAX e:f:r.-'g- JaBJieHue IMOJ TO-
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AOQIIBOH CTEHDBlI Pmaxc (PHC, 13,0) Ha 1 M AaHHBl C1CHD BBIMHCAACTCH RO
dbopmyJe

ON
3d °*

PrMane =

(01
rie d=0,5 B—e,

OnpeaeseHne yCHAMi B ajeMeHTax KofCTPYKUui

6.23. Ilnsn Maccnshofi moAanopHoil crenm phyTpeHlHe ycuius (N, Q
u M) B ceuenun f—1 (puc. 14, a) onpenensiorca no Popmysam

Nﬂzpz
Q = 2T,

; (92)
M= 2P; l; +- ZT; 2;
rae XP; — cyMMa BCex BePTHKAAbHEIX CHJ Bhille CCUEHHs I—I;
_‘ZTE—-CYMMH BCeX TOPH3OHTAJbHEIX CHA BH€ ceuehus [-—1;
ZP; l;—cyMMa MOMEHTOB BCEX BepTHKaJbHHIX CHJ, OTHOCHTENLHO
,. OCH, NpOXoAsiuiedl Yepe3 UEHTP TaKectd Cedenus [—I;
21 ;2;—cyMmMa MOMEHTOB BCeX TODHSOHTAJIbHEX CHJ OTHOCHIe/lbHO

TOH Ke QCH.
2y q
- Y
fgf g _
£ Ry
£r y N F N
7 1 _Nl 1
. |
UEHIMD mswec-
i CeYeHy
A Yewmp ma-
pyfecmu 10~
Puc. 14. Cxema KX pacuery onpejelie- y  douwdel
HHH MNPOMHOCTH CEeweHHM NOANOPHEIX
CTeH . - 1
g == MAaCCHBHBIX; 6 — YroakoBbiX KOHCOJBLHOTO .
THI 4

6.24. 15 yroJxoBoil NMOANODPHOI CTEHH KOHCOJPHOTO THNA H3THOAl0-

e MOMEHTH B ceuenusix [—I1, 2—2 u 3—3 (puc, 14,0) onpexnensiorcs
nO QopMyJaaM:.

Mi’——l == ZTE* 2

b 1
Mo = 2G; I; — "é"' (P1 + Pz)

(53)

24



rae 27;,2;— CyMMa MOMEHTOB BCEX I'OPH3OHTAJMbHBIX CHJI OTHOCHTEND-
HO cevueHusa J—I

ETE ; = EP*Z + EqP‘Zq,

Epr U Eqp-—-— COOTBETCTBEHHO TOPH3CHTAJNbHBIE COCTABAACIIHNE aKTHBHO-
ro JAaBJeHUA IpyHTa OT COOGCTBEHHOrO BeCa H HATrPYSKH,
PAaCIIOJ0KeHHOH Ha NOBEPXHOCTH NPH3MB OOpYLIEHHUSH, BhI-
YUCJIAIOTCS AJ8 BbICOTHL TpyHTa H; npd 6=0 u e=0;

? U 2g— PacCTOAHUA OT TODPH3OHTAJBHBIX JaBJieHHH TIpyHTa Er H
Eqr 10 ceueHus [—1I;

(i;— BeécC {-Ir0 y4aCTKa CT€Hbl WJH IPpyHTa, PACIOJOXKEHHOro CJe-
Ba AJd ceyerns 2—2 u cupara Aas CeueHusa 3—dJ;

[;-— paccTofgHHe OT IEHTpPa TAXKeCTH [-ro y4acTKa CTEeHB HJIH
TPYHTA A0 pacCcMaTpuBaeMOro ceyeHu, )

(g — paBHOIEHCTBYIOILAA DABHOMEDHO pacupefelieHHOH Ha-
PPYSKH, pacloOJOXKEHHOH Ha IOBEPXHOCTH NPH3MbI OOpY-
IIeHHS B NpeAenax ydacTtka bs;

Xg— PACCTOfIHHE OT PABHOACHCTBYIOHIEH PAaBHOMEDHO pacnpe-
NeJIeHHOH HATPY3KH, pAacCHOJIOXKEHHOH Ha TOBEPXHOCTH
gpnamm o6pylleHHs1 B Tpejejax ydyacTka by N0 CeYeHHA
—3-

pp B py— KpaeBhle JaBJEHHS NO0JA MOLOWBOK CTEHBI AJA HECKAJbHBIX
TPYHTOB BHMHCASIOTCA no dopmynaM (50) wam (51), npu
aToM 3Hauenust N u M onpepensiorca no dopmynam:

N ::GCT+ EGPp"l.—'Gq
M = EPI lI-I—ET; i

Gp — COGCTBEHHBII BeC CTEHDI;
20rp— Bec I'pyHTa HaJ NepedHeld U 3afHell KOHCOMSAMM;
2P; l[;— cyMMa MOMEHTOB BC€X BEPTHKAJIBHBIX CHJI, OTHOCHTENbHO
OCH, NpOXonslued 4Yepe3 ILEHTp TAXKECTH NMOAOHIBLI CTEHH,
2T;2; — CyMMa MOMEHTOB BCRX TOPU3OHTAALHBIX CHJI OTHOCHTEb-
HO TOY K€ OCH

ZTI' ; = Ep2+ Eqp'.‘?,'q;

E, u Eqp— BHunCAsIOTCA g BHCOTH rpynta H npu 0=0 u &=0;
2 U Zq — PacCTOAHUS OT TOPH3OHTAJIbLHBIX JAABJEHHH TpyHTa JO
IIEHTPA TSKECTH MOAOLIBH,
[TonepeyHbie CHAH B cedeHdsx I—I1, 2—2 u 8—3 onpenenswrcsa no
popmyaam:

G—i = ZTi
Qo—gy = ZG; — 0,50, (p1 + po) (54)
Q3-"3 - ZGE -+~ Gq — 0,5b5 {(p3 T P41) ’

rpe 27T; — cyMMa BceX I'OPH3OHTAJbHBIX CHJ BHIE ceyeHus I—I1.

6.25. Jas ckajdpHBIX TPYHTOB HAaBJ/ieHWe noj NOJOWIBOH CTeHbl BH-
YHCASIeTCA COIJIACHO yKalaHpsiM 1. 6.19 Hactosumiero PyKOBOICTRA.

6.26. [lng yroakoBo# mOANOPHOH CTEeHH C aHKEPHOH TATOH KpaeBhie
JaBACHUA TPYHTA Pmake M Puax NOA NMOAOUIBOM CTEHBI ONPEACNAIOTCH TO
TeM K¢ QopMyJam, 4TO H AJS YrOJKOBOH NOANOPHOH CTEHbl KOHCOJIh-
HOT'O THIIA,

6.27. llpu onpegenenuy MakCHMaJbHLIX ycuauii B ajneMentax mnoA-
NOPHOH CTEHH C AHKEPHOH TArOo#l paccCMaTpHBAKTCA ABa CJaydyas 3arpy-
KEHHsI TPU3MBI OOpYIIEeHHS] BPEMEHHOH HArpy3KoM: s
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HAaTPY3Ka pacnofoxeHa HA BCEH MNOBEPXHOCTH MPUIMLl 00D yilieHUSN
(puc. 15, @) — nosiyyuaem MakcHUMaJ/bHbIe MOMEHTHl B KOHCOMAbHO# YaCTH
BEPTHKAJNIBHOIO 3/J€MEHTAa CTeHbl H MaKCHMaJIbHble YCHJHUS B HHMXKHEH IMJIH-
Te U B AaHKEPHOH Tsre;

Harpys3ka pacnoJjioxkeHa Ha 4acTH HNPHU3MBI 00pyuieHus (puc. 15,6) —
NOJyYaeM MaKCHMAJbHBIE NPOJETHLIE MOMEHTHI B BEPTHKAJLHOM 3J€MEH-
T€ CTEHHI,

a) g
o N

Puc. 15. Cxema Harpy3sok

@ — HarpyskKa paciiojoxeHa 0o BCefi NOBEPXHOCTH [PU3MBI QO6pyuieHUSA: 6 — Ha-
rpy3ka pacnofio)keHa Ha YacCTH MpHU3Mbl OODYUICHUS

6.28. MakcuMa/bHOe YyCH/AHe B AHKePHOH TAre S HpU IIaPHUPHOM
COTIPSAXEHHH JIHUEBOH M dyHIAaMEHTHBIX IJHT OUpeneaseTcsd H3 IePBOro

¢aydas 3arpyxeuus no popmy.e
Er-z1 Egqrzg

S =
hl‘Siﬂ oL

: (65)

B dopmyne (55) z um 2; — pacCTOSHHS TOUYEK NDUJIONKEHHS TODH-
30HTAJbHBIX COCTABJSAIONINX JaBAEHUS TPYHTA A0 NoAoWiBH, a Er v Egr
BHIYHCAAIOTCS JJisT BHICOTH TPYHTa, PaBHOH H.

[IpuMevyaHue YudTbiBasg BO3MOXKHOE YBeJAHUYEHHE YCHJIHY B aH-
KepHOH# TAre 3a CYET 3aBHCAHHA IPYHTa Hajg Hell H HEpaBHOMEPHOCTH
MaTAXKEHUSA, K PACUETHOMY OCEBOMY YCHJIHIO B THAre€ BBOAUTCH AOMNOJHH-
TenbHO Ko3dbduuueHT vcjoBHa paboThl m=1,b. Yka3zanHoe yBejuueHHe
YCHAUST B TAl'€ VUUTHIBAETCA [IPH pacyeTe TAr, HX KPelvieHHH ¥ 3aKJjaZHbIX
9JAEMEHTOB H He YYHTHIBAETCH I[IPH pacyeTe XKeae300eTOHHBIX CedeHHd,

Beptukanabubie V u ropusonrtadgbHbie U peakuun B MecTax COeAu-
HEeHHA aHKEPHOH TATH C 3jeMeHTaMH IOAMOPHOYN CTEHBI ONPEAEIAIOTCA MO

bopMysiam:
{/ = 8§ sin« }
V=8-cosa .

Ycnade B aHKEPHOW TsAre NMpH XKECTKOM Y3Jie CONPANKeHUA JHLUEBOH
H QYEAAMEHTHOHA NJUT omnpeaelsieTcd o GopMyJie

Uy
— 7
> sina 57)

(56)

rpe U, -TropuH3OHTaJbHas PEaKUHsi B MecTe COCIMHEHHS AHKEPHOH TArH
C BePTHKAJIbHBIM 3JIEMEHTOM CTEHBI, ONPeJeNsieTCs H3 CXeMbl Ha
puc, 16.
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6.29. Jarnawouine MOMEHTH M NoNepeurHe cufibl B cevenusx [—I,
2—2 u 3—38 CTeH C aHKepHBIMY THATaMH ONpeflenaloTes 1o QopMynam:

X
Ml"‘"’l == ZT? 25 """'sz-—- VG?B (1 “_—“EL) \|
1
b% 1 '
My 5 = 2G; I; 3 {P1 -+ ‘“"‘2‘" Pﬁ)

(58)
b3 /1
My—3 = — ZG; l;— Gg xq - “‘g" (”“" ﬁ3+P4)+

+LTXS+UEP(1-— x; ]

}

I'IE €; M €r — SKCUEHTPHCHTETH NpHIOKeHHss cuia U/ # V OTHOCHTeNbIO
LLeHTpa TsaAXeCcTH cedeHui (cMm. puc, 17).
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Pnc. 16, Pacuernan cxema K On- v i6 BT ,
peAeNieHHIe TOPH3CHTAJMLHOH [pe- : N A" S N
aKIUM 1y NPH XKECTKOM y34¢ CO- 21 Y ‘. rf;’ff‘r’f'?;? ;?Ffﬁ’fd'f??ﬂ
npsxKenus JuieBoH u ¢yHpa- L - lﬁz:? Ot Bel
MEHTHBIX NAXT '
r
pl te 12 Z
Puc. 17, CxeMa K pacuery npod- 7112
HOCTH CEYEHMH YrOJKOBHX MNOJ- 1% L % |
NOPHbIX CTEH C AHKEPHLIMH TH- ] B }

raMiu >

[IppMedanue YUudHTHIBAST BO3MOXKHOE yBeJHYCHHE YCHJAHA B
KOHCONMBHOW HACTH BEPTHKANBHOTO 3JIeMEHTA CTEHb! 38 CUeT rudxkocru ee
H nepepacnpefie/IeHUs JaBJeHHs TPyHTra, K pacueTHOMY MOMeHTY M4,
noayueHHomMy no dopmysae (58) ans xoHcoapuolfi wactH (U=0; V=0),
BEOAMTCS JONOJHHTENbHBHA KO (hUUHeHT ycaoBusa paboTe m=1,5, YKa-
3AHKOE YREAUUYCHNUE YCHAUS YUHTHIBACTCS: TOALKO OPH Pacuere NpOuiocTH
Ce4eHHH KOHCOJIbHOH YACTH JIMUEBOHM IJIMTH H He PACHPOCTPAHACTCS HA
ApYrHe yYacTKH.

Ql-——l = ZTi — U
Cy—o = 2G; — 0,5:5,-(py + p2) (59)
Qs—3 = 2G; +Gq— 0,505+ (p3 -+ py) — V
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6.30. Pacyer niesqeBoro nasa B CJyuae XKecrkoro conpsxesus c6op-
HOH JIMHEBOM NJIUTH ¢ QyHAaMEHTHOH nuiuTol (puc. 18) ocymiecTniasei-
CA RN3 YCJaoBHg, YTO NpH JAeNCTBHM MoMeHTa M cteHoBaw nawenb [oBo-
paynBaeTcs, NpH 3TOM BO3HHKAIOT CHJABI P C NiiedoM BHYTpeHHeH mapil a.
CaBuramomas cuja  npuUKAajbiBaeTcss K BepxHe#d YacTu CTeHKH Tasa.
B BepxHe#l M HYXKHeH YacTAX CTeHKH Na3a BO3HUKAIOT CXKHMAKILIME Ha-
IPANKEHHS C BBHICOTOU C3KATOH 30HB X H X3

"h-..'l-* (
Liemmp mAKee- lienmp marecr-

iy CeYEeHUR 2-2

mu | ceveHus
f-7
7 £
4\ et
-~
J
| 7
N _
| l P lYewmp mawecniy
P | Z ceyeHua 3-3

.

Puc. 18, Cxema x pacuery 1eneBoro nasa

PacueT npou3BOAMTCH B CJACAYIOHIEH NOCJASAOBATENbHOCTH,
3agalorcs BeauyuHo#d 2=0,9/ u oupelendaloT NJAeYO BHYTpPEHHEN
Napu Q

¢= sine (60)

Ycuaue BHyTpeHHel napni P onipelendioT no popMmyne

M
= (61)

a

J

[opusOHTa/ibHBIE W BEPTHKAJbHLIE COCTABJAIIIHE BHYTDeHHEN napu
onupeaeasoT o hopMysIaMm:
Pp = P.sin a; (62)

Py = P.cos a. (63)

OnpeieasioT COOTBETCTBEHHO BHICOTY BEpXHEeH H HHXKHEH CXKarTo# 30-
HbBl X1 ¥ Xa.
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QP (64)

X1 — 3
*T bRy
Y
x2 — ‘D T (65)
b'RHp

rie Rpp — pacueTHoe CONpPOTHBJeHue OeToHA CTEHKH IUEJNEBOr0 Nasa
CXKATHIO,
BLIUHCASIOT BEJHUHHY 2

2 == [ — xl_;xg . (66)

Ecan HaijeHHOe 3HaueHHe 2 OTJAHYaercss oT HpHHATOro OoJee 4eM
Ha 10 %, To menaloT nepepacuer,
BuyTpeHHUe ycHiusa B ceueHHu I—] onpeaelsdioTcs 1o (opMyJaM:

QIMIZPP+Q
Mi—;3 = (Pr + Q) (z—l—

KXo
2
Pacuer nepeiHedl CTEHKU IleJieBOro masa BEAETCH Kak u3rnbaemoro

9JEMEHTA.
Buyrpennyie ycuanus B ceueHud Z2—2 onpeneldiorcs 1o Qopmyaam:

Ng—y == Py
Qo—z = Pp
X3
2

) (67)

(63)

Mﬂ”“ﬂzpl“ — { PB'ZQ

|
rge 2o,-—— PaCCTOSIHHE OT HEHTpPa THAXKeCTH CceyeHus 2—2 N0 THUILHOH
rpaiy BEPTHKAJBHOTO 3JEMEHTa CTEHHI.
Pacder 3ajaHell CTEHKH UIeJNCBOrQ fiasa BeACTCA KakK BHEUEHTPeHHC

PACTAHYTOTO SAEMEHTA,
BryTpeHnye ycujaus B ceuyeHHu 3—3 onpepeqsioTcs no QGopMmynam.

N3"‘3$PI‘+Q ]
Qz—3 = Py — 0,56 (p, -+ p3)

[
Mz—3 = (Pr+Q) (2 -+ 3;2 -+ “‘—21“) 1 Pp 23 — (69)

h2 1
— 3 PI—["'E"'Pz) ;

rie 2g— DACCTOSSHHE OT UEHTPa THXKECTH ceueHHs d—3 [0 JIHUEBOH
FpaHdy BEPTHKAJBHOIO 3JE€MEHTA CTeHHl;
Py,P, — paBJeHUA 1O MNOAOIIBE CTEHBI, BBHIYUCAAIOTCA O (QOpMyJaw
(50) unu (51).
PacueT aAHUIMA IEJEBOT0 Ma3a BefeTcd KakK BHEUECHTPEHHO paCTAHY-
TOrQ 3JeMeHTa.

[ipnmeuanue, Ilpn onpenenenun tpebyeMOH nnomanun npo-
AOJLHOH apMaTyphl B ceueHMH d—3 (M3 ycqoBuA pacyeTa ILUeJeBOro ia-
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32) Ha pACYETHOE CONPOTHB/ECHHE CTAJH PACTANKEHHIO BROAUTCA HOMNOJ-
HUTEJNBbHBIH KO3DPHUUeHT ycaoBua paboTei, pasunil 0,7.
6.31. Pacuer sieMeHTOB XKene300eTOHHLIX KOHCTPYKUHH MO [IPOUHO-

CTH, 00pa30BAHUI0 W PACKPHITHIO TPEUIUH HPOH3BOAKTCH B COOTBETCTBHH
¢ raasou CHull 11-21-75.

7. KOHCTPYKTHBHDLIE YKA3AHUA

Ha3nauenne npeasapuTe/ibHblX Pa3MepoB NOANOPHBLIX CTEH

7.1, TabaputHbie cxeMbl NOANOPHBIX CTEH ONPeAEASIOTCS  ORHUM
NapaMeTPoM — BBICOTOH NOANOPA TPYHTA, T. €. pa3HOCTLIO Nepelaja naa-
HUDOBOYHBIX OTMETOK I'PYHTA C B€PXOBOI M HH3OBOH CTOPOH.

7.2. [lpensaputenbabie pasMepn! YrOJKOBBIX TMOANOPHLIX CTEH MO-
I'yT OblTb yCTaHOBJeHb no rpadukam Ha puc. 19.

a 5 67
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Puc. 19. I'paduxua aan ycraHoBJeHHH NpeRBapH-
TeJbHbIX Pa3MEPOB VYrONKOBLIX NOANOPHBIX CTEH

X
nwiﬁ B_oro H _,no.
. | a-— ANA TPYHTa ¢ @ =25° 5*—ILJIHHI‘pyHTa c @ =307,
L@lﬁ @ — OAAA rpyHTA ¢ @ =35°

[TpeaBapHTeabHBIE pa3Mepbl MOAOWIB MACCHBHBIX MOAMOPHBIX CTEH
o6nLigi0 HasHagawTea g npepenax (0,5—0,7)H.

7.3. MunuMaabHple pasMepbl CEYEHHH 3JeMeHTOB HNOLNOPDHbLIX CTew
DEKOMCHAYETCSI Ha3HAYaTh:

AJIs KaMeHHBX ¥ OyTobGeToHHBIX cTeH — 600 MM;

Ana 6etoHHBIX ¢TeH — 400 MMm;

g xenezobeTouHbx cTeH — 100 MM,

7.4. OcHoBHBIE pa3Mepbl IMMOAMOPHBIX CTEH: BLICOTA BCeH CTeHH,
BHICOTA fiepenajga, WIHPHHA MOAOLIBLI K BBLJIET KOHCOJH OT NMepeliHeH rpa-
HK CTeHbl — Ha3Ha4aloTCA KpaTHbiMi 300 M.

Pasmepnl TOJMINUHL 3/A¢MeHTOB CTeHbl U NOAOILUBH HA3HAYAXTCA KPaT-
HBIMU 20 MM,

‘n

FayOonsa 3asoxkeHds NMOAOWB NOANOPHBIX CTEH
H NeArOTOBKA OCHOBAHHA

7.5. TnyOHHY 3a/0XeHusi NOA0B NMOLUOPHBIX CTE€H CACAYeT Ha3Ha-
yaTh B cooTsercTBuu ¢ TpeGoBanusmu riasp CHull [1-15-74 w npunu-
"4aTh, KaK Npasuao, kpatao# 300 mm,
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7.6. MuenMadabHyIio rayO6uny 3a/ioOMeHds NOANOPHHX CTeH DPEKOMEeH-
nyercd NpHHUMaTb He MeHee 0,6 M npH HecKalbHBIX OCHOBAHHSX H HE

menee 0,3 M — npu ckanphpix, Hpu Banuunp kKioBera riybuHa zanozxe-
HHsl HAa3HauaeTCs OT JiHa KIOBeTa.

7.7. Ilpn HannYud B OCHOBAHHH CTEHH IV1A0BIX I'PYHTOB C PACUETHHIM
CONPOTHBJIEHHeM 1—2 Kre/cm? JuGo IMIMHHETHX TIVUHHHCTHIX TPYHTOB IpH
riybuHe npomep3aHug paBHoi nan Goabiued, deM 3arayOnaenne ¢yHzaa-
MEHTHOH NJIHTH, B OCHOBAHHH CTEHH HOJXKHA OBITb BLIIOJHEHA neczaHasd
HJIH niebeHouynas NOoAYIKA.

I'DYHT eCTeCTBEHHOIO 34JieraHHst BHIHEMaeTcsd Ha ray6uny 600 mm
i1 Oonee OT MOMOCIUBBLI CTEHH H 3aMeHsieTCS NecKoM uad urebuem, lHecox
OTCHINAETCH CJOSMH, NOMUBAECTCS BONOH H yTpaM6oBHIBAETCH.

IMoayumixy cJaeayer OTCHIIATh B KOTJOB3HE ¢ MPEAEHbHO KPYTHIMH
OTKGCaMH, PasMepnl noAyUWKH AOMKHB ObiTh 60JIblle COOTBETCTBYIOLIHX
pasmepoB noaoumssl Ha 400 MM (no 200 MM B KaxXKAyi0 CTOPOHY) IIpH
3aChiKe KOTJAOBaHa urediiem.

[lecyanyio noAywiKy chaeayer npHMEHSTb TOJBKO BHIUE YPOBHA
'PYHTOBBIX BOJX.

7.8. Ilon noaouiBo#l MOHOMUTHON NMOANOPHOHR CTEHH CJellyeT YCTpau-
BaTh BLIPABHHUBAIOULYK OeTOHHYIO MOArOTOBKY ToauruHoi 100 MM, KOTO-
pasi HoOJIKHa BHICTYNAaTh 3a IpaHH INOAOINBH He MeHee deM Ha 100 mwm.

C6opupie QyHAAMEHTHBIE TJHTHI CJeAyeT YCTaHaBAHBATb Ha NOATO-
TOBJI€HHO® OCHOBAHHE B BHAEe yrpaM60BaHHOro B rpyHT uiebus. ToamuHa
cosi uiebHA HoAXHa npuHHMaTtbed He MeHee 100 MM H BHCTYDaTh 3a
IpaHH MOZOLIBH He MeHee ueM Ha 150 mwm.

7.9. Ilpy Hasuyuy B OCHOBAHHHU IOAMNOPHOH CTeHH CJAA6GLIX IDYHTOB
IPH COOTBETCTBYIOHIEM OOOCHOBAHHH MOXKET OBITh BBINOJHEHO HCKYCCT-
BeHHOE€ OCHOBaHHE B BHIE CBAHHOrO POCTBEPKA H T, II.

7.10. B npoaoJbHOM HanpaBJeHHH TOAOWBY IMOAINIOPHOH CTEHHI CJIe-
AyeT NPHHHMATbL TOPH3OHTAJBLHOH HJH ¢ ykJoHoM He Oojgee (0,02, Ipwu
GoJiblileM YRJAOHE MOAOLIBA BHINOJIHAETCH CTYIeHYaTOMH,

B nonepeuHoM HanpagJeHHH HOJOWIBY NONNOPHOR CTEHH caeayeT

NPHHHMATL M'OPH3OHTAJbHOH HJIH C YKJOHOM B CTOPOHY 3acHINiKy 1c (o-
Jee yem 0,125.

TemMneparypno-ocagcusbie MUBbI

7.11, KOHCTPYKUKNA NOANOPHEX CTEH MAOJMXKHL OLITh pasfieNleHn Ha
BCIO BHICOTY (BKAWOYAS GYHAAMEHTLI) TeMOepaTypHO-0CAAOUHEMU HIBAMU,

PaccToanus MeX Ay TeMEepaTypHO-OCAROURBIMY IIBAMH CeAYyeT UPH-
HUMaTh He QoJiee:

B MOHOMUTHHIX O6yToCeTOHHHX K OeTOHHBIX KOHCTpyKuuax 06e3 KOH-
CTPYKTHBHOIO apMuposasusa — 10 m;

B MOHOJUTHHX OTOHHBEIX KOHCTPYKIKAX NPU HAMHURH KOHCTPYKTHB-
HOIO 8pMHUPORBAHUS H B KAMEHHBIX KOHCTPYKIUAX — 20 M;

B MOHOJHTHHX H COOPHO-MOHOAHTHHIX KeNe300eTOHHHX KOHCTPYK-
RUAX — 25 ™;

B COOPHHIX XKeNe3do0eTOHHBIX KOHCTPYKUHAX — 30 M.

[Tpn HaAWuuM B OCHOBAHHH CTEHKH HEOJAHOPOAHHX TPYHTCB pac-
CTOSHUSA MEXAY TeMOepaTyPHO-0CATOYHBMH BAMH JOJKHEL OBITh YMEHb-
HICHB! ¢ TAKHM pacyeToM, uToln nopoursa GyHjaaMeHTa KaXJaoro orTcexa
onupanacr Ha oaHopoanbi rpysrt. UlnpuxHa mBOBR DpuHMMAaeTCs PajsHOU
30 MM, TemnepaTypHo-oCcafoyHEe BIBH B MOHOMUTHLIX OETOHHHIX U ¥Xe-

A€300€TOHRKHX NOANOPHHIX CTeHaX BHOOAHAIOTCH TNYTEeM INOCTAHOBKH B
TENO KOHCTPYKIHHE NPOCMOJEHHON JLOCKH,
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O0paTHan 3aceinkKa

7.12. O6parTHyi0 3acCHOKY Na3yx MOALNOPHBEIX CTEH PEeKOMEHIYyeTCs
NPOU3BOAUTE [APEHUPYIOLIMMM TIpyHTaMH (NecYaHbiMH HJAM KPynHO00J10-
MOYHBIMH) .

HonyckaeTca HCIOMB30BATH MECTHble CBSA3HBIE T'PYHTH — CYIOECH H
CyXue CYIJHHKH. YIJAOTHEHHEe 3aCHIKH AONKHO NPOH3IBOAHTLCH COIVIACHO
necreyiomum CHull na npoussoacTBo 3eMasiHHIX pador.

I'pyHTH 3achIKH HEOOXOAUMO TNOCJAOHHO TpamboBaTh OO HOCTHXKe-
HHA KO3 PuirerTa ynnotHenus 0,95.

He aponyckaercs npuMeHsTs AJH OOpPATHBIX 34CBIIOK THXKeJble H

NJaCTHYHLIE [JIHHBI, & TaKXe TPYHTH, COAepxKallie OpPraHuyeckHe H
pacTsopuMble BKAKOYeHHA 6oJiee 5 Y 1o Becy.

ApeHax, rUAPOU3OJALNA, AHTHKOPPO3HOHHAA 3aLIHTA

7.13. lloBepxHocTh HOAIIOPHHIX CTeH, oOpallieHHAasi B CTOPOHY 3aCHill-
KH, A0/KHa ObiTh 3alpyineda ruppousonsrued, IIpy oTCyTCTBHH arpec-
CHBHOHN Cpelbl ZOMyCKaeTcs NpHMeHeHHe OOGMA30YHOH THAPOH3ONSAINH TO-
psAuuM OMTYMOM B ABa pasa.

7.14. Ilpu pacnoJsioXeHHH NOANOPHBLIX CTEH BHe 3JaHHA CAEAYeT mnpe-

AYCMaTpUBaTh YCTPOUCTBO CO CTOPOHBI MOANOpPA TPYHTA TPHCTEHHOTO
ApeHaxa, CxeMu ApeHaxkell moKasadsl Ha puc. 20.
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Puc. 20. CxeMn apeHaxewu

@ — Npyd BONOHOCHBIX TPYHTAX 3acChiNku; O — NHPH BOZOYNODHBIX TPYHTAX 3aChINKH;

|/ — o8paTHAasl 3achiliKka BOAOHOCHBIM TIpPYHTOM; 2 — e0eKb HJAU rpaBUH KPYNHOCTBLIO

3—925 MM: 3 — IIeCOK cCpPelHedl KDYNHOCTH, 4 — OpeHaXHbie oTBepcTUd & 50 MM;

5 — IDYHT ecTecTBeHHOIo 3alfieraHusl; 6 — oGpaTHasi 3achillKa BOXOYTOPHBIM FDYH-

ToM; 7 — NPHCTEeHHbIH NecYaHbIl ApPeHaX H3 necka cpedHed KPyHnHocTH; 8 — ciaodd
KHPHOH rauHbl =200 MM

B BogOymopHHIX TPYHTAX B OCHOBAHMHM J[peHaxka ClAelyeT YCTPaH-
BaTh NOJArOTOBKY M3 XHPHON rJIHHH ToJamuHOH 200 MM c ykjoHom 0,05
B CTOPOHY CTeHBI. IIpHCTeHHbIH necyaHBlfl JpeHa’k BLINOJHSIETCH U3 Nec-
Ka cpenHedl KpynHocTH TomuHHONA 300 MM,

JIpeHaXHBI KONJIEKTOP H3 IIeOHA KM TPAaBHA KPYNHOCTHIO 3—20 MM
CAefyeT YCTpAauBaTbh ¢ NPOLOJbHBIM YKJOHOM He MeHee 0,04,

B jguueBBIX 3JeMeHTax MORMNOPHBIX CTeH HeoOXOAHMMO HnpeAycMaTpu-
BaTh ApeHaXXHbie oTBepcThs auamerpoMm 50 MM uepes 3—b6 M.

7.15. Ha KOCOropHmix yyacTkax ¢ LeJibl0 OTBOJA aTMOC(epHLIX BOJ,
3a THIJIbHOU IrpaHbi0 CTEHH JOJKeH OBITh YCTpPOeH BOLOCOTBOJHLIN KIOBET.

7.16. B cayuae HeoOXOAMMOCTH AJs1 3AUIUTHL JHLEBOH MOBEPXHOCTH
CTeHbl OT IIOATOKOB JHBHEBOH BOADI, OCOOEHHO AJAs CTeH, PachooKeH-
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HHIX HA KOCOPOPHHIX y4YacTKax, CleiyeT NpejyCMaTpHBaTh YCTPOHCTBO
KO3bIpbKa CO «CJIO3HHKOM» HJ/IH YCTAHOBKY KapHH3HHIX 6J0KOB (phc. 21).

1.17. Paborn 1o aHTHUKOPPO3HOHHOH 3aluuTe 3aKNaJHBIX H COGAHU-
HUTCARHMX MeTaJJIHUECKUX 3JIEMEHTOR, a4 TAKXKe AHKEepPHHIX TAr CleAyert

[POBOAUTH B COOTBETCTBHU C JEHCTBYIOILHMH HOPMATHBHBIMH JOKYMEH-
TaMH

Puc, 21. ¥YcTpoicTBo KapHH3a CTEHDI
a — GeTOHHBIH KapHH3HbBIA OJN0K, 6 — KeJe3l0n6eTOHHBIA KO3hIpeK

7.18, ToauHua 3apiuTHOro cjosi OeroHa Anas paboyeil apMaTypsl B
cOOPHBIX XKeae300eTOHHBIX KOHCTPYKUHMSX NPHHHMaeTcss He MeHee 30 mMwm
¥ He mMeHee AuaMerpa paldouyedd apMaTyphl

Toamuua sawurdoro cjos OetoHa aas paboueil apMaTypbl B MOHO-
JHTHBIX KOHCTPYKUHSX NPHHUMAETCs] HE MeHee 30 MM H He MeHee JiHa-
MeTpa pabounx cTepkHel

B MOHONMHTHHIX (DYHAAMEHTHHIX NJAHTAX [PH OTCYTCTBUH OeTOHHOH

NOArOTOBKH 3aUIMTHBIA cJo#l OeToHa AJAA HHXKHeH paboued apmarypbl
AoJiKeH ObiThb He meHee 70 MM,

Pacnonoxenre n raGapurl npuOAHKCEHHA

7.19, BoicoTa NOJNOPHBLIX CTeH MAJA I'PY30BbIX paMil ABTOMOOHJIL-
HOrO TPAHCHAOPTA CO CTOPOHB NONbe3Aa aBToMOOUNeH foJKHa ObITH pas-
Hoit 1200 MM OT ypOBHs NOBEPXHOCTH NPOe3Kel 4acTH AOpPOru HJAH No-
rPY3OUHO-pa3rpy30uHOl mIoOLWAaAKH (pHC. 22).

y 7920* Puc. 22. T'abapurel npudaMKeHUss paMnoBbix
/ ”70)‘ NOANOPHBIX CTeH (pasmepnt B CKOOKAX AaHbl
, RISl KeJe3HbX AOPOr Y3KOH KOACH)
¥
OE
E
o3
8T s s
|_| RIS =R N
B '
L S| o1 | Flypodens feoral |

2ONVEKU DLALLE
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7.20. BricOT2 NOANOPHHX CTeH IJig FPY3OBRX H  DaCCAMBDEKNX
P3MII KENe3RONOPOXKHOrO TPABCHOPTa AOANKHA 6uiTh pasuol 1100 mM
Aas koznen 1520 mm n 750 MM 18 Xonenr 750 MM.

['opusonTalibhoe paccTONHHE OT OCH OAMKAMIMIETO IKENEIHOADPOIE-
HOrO NyTH N0 HAPYXHOI'O Kpas PaMnu 104XKHEO GhITb pasuo 1920 MM H
1370 MM COOTBETCTBERHO AJAA  KeAe3HOJOPOIKHON KOJieH UINpHHOMN
1520 MM u 750 MM

7.21. B pacuinax Ba DpAMBIX YYacTKAX MHHHMAJbHOE pPACCTOSHHE
OT OCH ORHXKAWINero XXeNesHoAOPOXKHOro NMyTH A0 BepXa HapYXuoil rpa-
HE NOATNIOPHOH CTEeHbl CAeAyeT NPHHHMATL He MeHee 2.5 m (puc 23, a).

7.22. B BoleMKax Ha npsMHX yaact-

a) KaX MHHHMAJBHOE pacCTOoAHWE OT OCH
He menee 2500 Gauxakinero XeJe3HON0POKHOre NyTH MO
_:L BLICTYNAIOMMUX YACTeH UOANOPHOH CTEeHL

2 B Ha ypoBHE MOAOIB B BHILE AOJAXKHO OHTb

( He MeHee 3,1 M (puc. 23, 6).
I 7.23. Ha KpuBHIX y9acTKax MHHHMAJb-
HhI€ PaccTONHHA OT ocH Oauxakniuero xe-
L 1 ,.l JIESHONO[ OXKHEOI'0 NYTH A0 NOANQPHOH cCTé-
__,_I

Tabauna 4

He trenee 3100 PaflayCH KDHEbIX, M Vﬂeﬂnl}e::;i;‘ Paccros-
6) /TN
( \ 1800— 1200 0,1
| 1000700 0,2
L ’J | 600 n menee 0,3

Puc. 23, Fabaputw npubanikennn xejes-

R D« HOLOPOXKHOTO NYTH A0 BHICTYNAWWINX uac-
E ‘gg Telt NOANOPHLIN cTed

~y
NS g — NPR PACHONOMEHENH KEJeSHEOAOPOKBOro [rys
S TH B8 Hacwmny, O — TO e, B NONYPHEMKE

B (. 7 21 ¥ 7.22) neo6XOAMMO YBeAHUHTHL COTJacHO Taba 4.

7.24, MyanMa/bHBE PACCTORHHA OT OCH TPAMBAKHOTO NYTH AO NOA-
NOPHOH CTeHHl NPH SanpeuleHdH K HHM AOCTYNA NEIUEXON0B DNPHIHMA-
I0TCH:

C Nnpasodl CTOPOHH M0 HAMPABJEHHIO LBHXEHHS Tpambas — 2.3 w,

C J€BOH CTOPOHHW 0O HaNpaBJEHHIO ABHXeHHA TpamBasd — 2,05 M

7.25. Ha KpHBHX y4acTKaX MHHHMAaJbHOE PACCTORHME OT OCH TpaM-
BAHHOrO NYTH IO NOANOPHOH CTEHH HAANEIKHT YBEJIHUHBATL:

IPH PacCnOJIOXXeHHH UOADOPHOA CTEHL ¢ HAPYXKHOW CTOPOHKM KPH-
BOW — Ha BeJHYHHY BHIHOCA yIJa BaroHa;

IDH PacmoOJIOXKeHHN HOMIIOPHOH CTeHHM C BHYTPCHHEH CTOpPOHLI KpH-
BOH — HA BeAWIHHY CBeCa CepeluHbl BaroHa.

7.26. [Ipn BO3MOXXHOCTH JIBUXKEHARA HA MOBEPXHOCTH SaCHHIKH aBTO
TPAHCNOPTA 0O BEPXYy NOANOPHOH CTeHbi HOJKHO OHITh APEAYCMOTPEHO
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YCTPOACTBO KoJecooTbolinoro 6pyca, BO3BBUNAIOMErOCHd HaX OTMETKO#H
IAHUPOBKH TPYHTa crennl HA 250 mM.

B kauyectBe KoJaecooTOOHMOro 6Gpyca pPeKOMEHAVETCH NPHUMEHATH
cOopupic uay MOBOUTHHE Keie30(LTORHHE VIEMEHTH, KECThO COLAN-
HEHHLIE ¢ KOHCTPYKLHEH cTelnl,

7.27. Tlpu BO3MOXKHOCTH XOMAEHHA JIOAEH N0 [OBEPXHOCTH 3ACHII-
KH B HEUOCPEACTBEHHOH OJH30CTH K CTeHKE HeOOXOAHMO YCTPaHBaThk

orpaxkJcHue BhiCOTOH 1,0 M, paccyMTaHHOEe Ha COCpEAOTOUYEHHOE TrOpH-
8OHTaJibiOoe VeuJue 70 Krc,

a) * Puc. 24. Cxema apmupoBasua non-
DOPHOA CTEHL CaMOHECYBlHMM  ap-
MATYpHLIME DJ0Kamu
_ a — APH OoAHOBpeMEHHOM OeTOHHpoBRaHUH
- ODONCUWIBEI M CTeHBI; 6 — Opu pasjgejbHOM
& { GeTOUHDOBAHHH MNOJOWBH H CTEHH; [ —
i | apmMaTypHplft OnoK; 2 — pafouyas CTRIKO-

Bast certka, 3 — CTRIKOBasg CeTKa




ApMupoBanve NOANOPHBLIX CTEH

7.28. ApMmupoBaHue NOANOPHHX CTeH CAEAVET NPOH3BOARTb, XaK
NPaBU/i0, YHUDUUHPOBAHHBIMH apMAaTYPHLIMH CeTKaAMH B COOTBETCTBUH
¢ FTOCT 23279—78.

7.29, ApMupOoBaHHE MOHOJHMTHHIX KOHCOJbHHIX MNOAIIOPHHIX CTeH
YrOJKOBOI'G NPOQHJIAA NPOH3ZBOAUTCS CAMOHECYWHMH MNPOCTPAHCTBEHHDI-
Mi GaoKaMHu, co6HpaeMbIMH H3 MJIOCKHX ceToK (pHC. 24, a).

[Ipn HeoOGxoaumoCTH ycTpolicTBa mBa O6eTOHHPOBAHHS, B MecTe CO-
NPAXKeHHA NOJAOIBH B CTEHKH, APMHUDPOBAaHHE OCYHIECTBASETCH TaKXKe
NPOCTPAHCTBEHHbLIMH apMOKapKacaMHi ¢ YCTAHOBKOH B MeCTe UIBa AONOJ-
HUTEJbHHIX CTHKOBLIX CeTOK (puc. 24, 6).

7.30. B nensx sKOHOMHB apMaTypHO#l cTaju apMHPOBAHHE BEPTH-
KaJbHbLIX 2JE€MEHTOB MOXeT OCYIIeCTBIAATLCH ABYMs 3o0Hamu. Ilpu sToMm
Ha BCIO BBICOTY CTeHBl YCTAHABJIHBAETCH CeTKAa ¢ BePTHKANbHOH paldouei
apMaTypoH, Kotopas Tpebyercsi B BepXHeli 30He, 2 B HHXKHeH 30He yCTa-
HaB/IMBAETCH NONOJHUTENbHASA CETKA.

['opu3oHTa/NBHBIE TIHTH NMOANOPHLIX CTEH apMUPYIOTCH, KaK NpaBH-
N0, ceTKaMu 6e3 obphiBa cTepiKHed.

Z

Unurnswxu & waxmam-
HOM 1OGATKE
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Puc. 25. CxemMa apMHUDPOBAHHA MOHOJMMTHOK NOANOPHON CTEHH OTHAENbHMH-

MU CTEPXKHAMM
] — npoTuBOYCajgoyHan apmarypa, 25— pabogas apmartypa; &-— pacnperean-
TeJibHasl apmaTypa
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7.31. B cayiae HeoGXoauMO-

CTH apMHDOBanHe MOHOJUTHLK

NoANOPHMX CTeH Moker Obite

OCYIUECTBICHO OTAEALHBIMH CTEp-

xisama. CxemMa Taxoro apMupo-
BAHHA [IOKA33aHa Ha puc. 25.

71.32. I'nyduna 3anenkn pac-

41 THHYTBHIX CTepPXKHEeH COOPHEIX Bep-

THKAJBHBIX 3NeMeHTOB B Ma3

s v5d DJ2450 dyHpaMeHTa Lo/KHA Onlth e

e MeHee 2D nauaMeTpoB paboumux

CTEpMMHEH 1/ apMATypH KJac-

B e i T il & - ca A-11l u ue wmenee 20 AHaMeT-
U 0 | & Don ans apwaryps xaaces AL
SErea R S e Kpome Toro, riayOHHa 3ajenxku
050 pgys HaHeJH B a3 JO0JKHa OblITh HE
Menee 1,5 ToMARBl haHe .

U3 yenoBud 0emoeHuo~ Faybnuny 3a2AeiKu pacTsny-
Batuk THX padounx crepXued B nas
JONYCKaercss  yMeHbUI4ATb A0
15 aamMeTPOB NPpH YyCAOBHK TIpH-
BapKM K KOHIAM INpOAOJIbHOH
apMaTypbl ABYX  AHKEpYOUWHX
CTeDKHeH nUaMeTpoM He wMelee
[HOJIOBHHB JHaMeTrpa  pabOuHX
— : : CTepXHEl W PACNONOKEHHHX Ha
paccrosnuy He MeHee 100 Mm

OnVy OT APYTOTO.

I8 BO3MCHKHOCTH OCYUIECTBJEHHS NOANMBEKM M DPRATOBKHM JHIEBLIX
nJdT TAYOUHY na3a caeayer npunumath Ha B0 mm Ooapiie rayDuHbi 3a-
ACAKY NAHEJH,

7.33. [letnepnie CTHIKM B 3aBHCHMOCTH OT [PHHATOH KOHCTPYKUUY
MOTYT BOCUPHHUMATL JRG0 TONLKO OCeBOe DacTrKeHue (YTo Tpefdyercs,
HANpUMEpP, AJ9 TNPHCOCAMHEHUR JONONHHTENbHOH AHKEPHOA MJIMTH M3
YOIORRS TOBLICHNOH necyuiefl cnocofHOCTH  QTeHM WA CRadr), audo
BHEeyeHTpeHHOe pacTAMenHe HiH HarHGaomupe MOMeHTH (4TO Tpebyercs
B YaJie CONPSAXKEnUs JUIeBX ¥ PYRAAMeHTHBIX IJIHT).

KoHcTpyKuns neT/Iephix CTHIKOB NpHBefeHa Ha puc, 26.

7.84. Iletaepble BLIOYCKA RO PaCHONONKEHMIO M JHAMETDPY HOJIKHBI
COOTBETCTROBATL TpeGyemo#i IO pacueTy apMaType CTHIKYEMOTO 3jiemMen-
T4, a TaxKe TpeboBaHHo 1. 7.3D,

Musumanbip# adameTp 3aruba neTad 4 COOTBETCTBEHHO AuaMerp
DETOHHOrO AAPA Puun OUPSACAAETCH PACYSTOM, UCXOAS U3 YCAOBHS

O
Duug = 0,4 _éﬁg““ dn . (70
ny
TA yanpaKeHue B eTe l
Oay = Rax (1_.,- 1“ ) (71)
AH

[~ BIMH2 NPAMOANNERHOIO yuacTKa PacTAHyTOH Be1BH NeTHH;

lay— DJAMHA aHKEPOBKY apMATYphi B paCTsHYTOM DETOHE, NPpHHHMAaETCA
o 1. 5.14 vnaser CHull 11-21-75;

Ray— pacuerdoe CONPOTHBAEHHE apMaTyphl NETAH PacTAKEHHIO;
Ryp— 0PH3IMEHHAS NPOYHOCTb GeToHA.
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Puc. 26. Korcrpykunu IL D/? be 4
peTAeBbX CTHKOB s e
#

@ — ey PYHRamMesTBOH ’ | )
AAHTE, BOCHPHHHMAOWRH i f )

o-eBoe pacTixedhe; 6 — f | 4

cThik GYHRAMEHTHOH ﬂﬁﬂﬂ- e Rbame o ===
THI, BOCHDUHHMAICINH
narug, 8 — WelTrulfl CTHK 1 E{Zﬁ (a285a \B/s

avienoft U PyHRamenTHON
OARTH
J
“x[‘s
|

|

——

Puc, 27. ¥YcraHoBKa
RONOJARATECABRBX MO-
HePeuHBIX CTePXHeH B
30He NeTHEBOro crThiKa

I — conpAraeMbie KeJaeso- === N 1T "
6C¢TOHLbIe 3/CME@HTE; 2 — f | ‘ l
BPONOBLHbIE CTEDXHHA B ] A
OcTONHOM AlApe, 33—~ AQ- ’
nonHNTEeNnbibie nouneped- . N

Hple CTEePIKHH L 2 fﬁfi e

Kpome TOro, gHaMerp netiud ¥ 6eTonHoro siapa D gonxed OHTHh He
MeHee pacCTOAHUA MEXKAY pPacTaAnyTod H CKATOR apmMaTypoH, T, €. net-
A1 joaxHa orubarp BCE PACYeTHOE CeueHHE.

7.35. Pacctosnaue B OCAX MEXKAY COCEHHUMYU NeTAAMH ACJHKHO GHITH
He Hodiee QDMHH.

B OerOHHOM ajpe HOJMKHBLI OBITh YCTAHOBACHH NPOAONbBHLIE CTEPXK-
HH, AHaMeTD KOoTopelx RoJkKeH Ouith He meHee 0,5dn (dy — AmameTp ap-
MATYpHI NETJI).

Ilnoniaab ceueBnst BCEX HPOACABLHLIX CTEPXHeld B OerounHoM fApe
Fas nonxna YAOBNETBOPATE YCHOBHIO

Fag > Fay, (72)

rae £, — NAOIME AL CCYCHHR PACTAHYTOR BETBH TIETNH.

KoanuecTBO crepHed B GETOHHOM sipe AOMXKHO OHTh He Menee 4
B CThKe, paloTalonleM Ha OCeBOe paCTaXKeBHe, H He MeHee 6 B CTHKE,
paboraoweM Ha g3rul HAH BHeHERTpEeHROE pacTaKeHHe,

Haa creika, paborapomero Ha BOCHPHATHE HA3rpbajoliery MoOMEHTa,
AJUHA NpAMOYIroOJbHOrO y4acTka [, HOJKHa OniTh He MeHee Sdp.

Flpu ycTpoiicTBe NETACBHX CTHIKOB HEOOXOANMMO TIATEALHO O6pa-
b6oTate TOpUEBble GETOHRHE HOBEPXHOCTH CONpAraeMbiX JIEMEHTOB Ha-
CCUKOR ¢ OYHCTKON H OPOMBIBKOH HX BOAOH, a TarKe HPeAyCMOTPETDH
YCTaHOBKY B 30He CThIKA HOHCAHHTENbHHIX OOMCPEYHLIX CTepaHed, fApH-
BapHBAEMBIX K NerIeBHIM BHINyCKam {puc, 27).

Mapka OeTopa CThiXa JOJXKHA OpTbL He HHXe Mapku 0eTona conps-
FaeMbIX 2JEMENTOB,

8. HAPY)XHbBIE CTEHB NOABAJIOB

8.1. Hacroasmpn pajzen pacnpocTpaRseTCs Ha NPoeKTHPOBAHHE Ha-
PYXHBIX CFEH [BOABAJAOP Ha €€TECTBEHHOM ©OCHOBAHHR H ONHPAWMINXCA
Ha NepeKPHITUR WK HA KOJAOHHL Kapkaca.
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8.2. Hapyxupleé CTeHbl NOABAJOB MOI'YT BLINOJHATLCA H3 KaMEHHOH
KNaaKHd, OeTonHBIX OJ0KOB, COOPHBLIX Keae300eTOHHHIX TaHeneHl, MOHO-
JutHoro 6eToHa U XKene3o0eToHa,

[IpuMenaeMble MaTepHaNb! A CTeH TOABAJOB JOJKHBL YAOBJET-
BOPATh TPebOBAHHAM M YKa3aHusM pas3a. 2 HacrtoAuiero PyKOBOACTBA.

8.3. [Io KOHCTPYKTHUBHOMY pELIEHHID CTeHbl NMOABAJOB NOAPA3AEIf-
I0TCSl HA MACCHBHBIE (M3 KaMeHHoH KJaajakH, 6eToHa u OeTonublXx OJOKOB),
paGoTaiomide B OCHOBHOM Ha CxaTHe, H rubkHe (M3 MOHOJHTHOI'O ¥XKe-
JjezobeTona uay COOPHEIX Kese300eTOHHWX mnaHeseit), pabortapomyde Ha
CXaTue ¥ u3Tub B BEPTHKAJBHOW WM TOPM3OHTANBHON MAOCKOCTHX.

8.4. MaccuBHule cTennl (puc. 28, a) npHHHMaioTCs B NOABAJAaX MNpPoO-
MBIHIJIEHHBIX ¥ IPAaXKJAHCKHX MHOrO3TaXXHbIX 3JaHUH C HApYXHBLIMH He-

L : N E.
o L O ;}WII’I[III” \
ST SISO ITE TS z ;a | ii
/ _
% { : s
& 4
i D;: ;g Q: 3 X
4 | Ypobens ¢ f,' Spobers ,, w» i‘ﬁ?
; 074 W nona
*-1. 3 3 ‘L \'!:E e _
2 SIS -g-t?. r J ..t?' -n..ﬁ A
ey 3 - Jr.- " > SIEAY 1,- — g

Puc. 28. Tunm HapyKHBIX CTeH NMOABAJIOB

a — MacCHBHAaR CTeHa; O — rubxas CTeHa, oneprasg Ha NepekpoiTue;, 8 — rubxas
CTeHa, ofnepras Ha KOJOHHB]

CYMiMMH CTEHAMH U3 OJOKOB, MaHeNeH M KaMeHHOH Kjaaiku upu HebOJb-
woi rayOuHe noasanaoB (no 3 M) H Heboabwol Harpyske (zo 1,0 Tc/m?)
HA TpuJeramoulell TeppHTOPHH.,

I'nbrue cieHn NPHHUMAIOTCH B TIOABAaJaX KAPKACHBIX 3[1aHHA C Ha-
BECHBIMH CTEHOBLIMY UAHEJSAMU W B CAMOCTOATENbHBEIX 3aray0JeHHbIX TO-
MEIIEHHAX MPOU3IBOACTBEHHOIO HA3HAUSHHT,

CreHbl U3 COOPHLIX XKeJe300eTOHHLIX NaHeeH, ONePTHIX Ha Nepekphl-
THE W padoTaromiux Ha U3rud B BepTHUKaJLHOH NJAOCKOCTH (puc. 28, 6)
APUMEHSIOTCH B MO0ABanax rayO6uHod ©Gosee 3 M ¥ OPH 3HAYHUTENLHHEIX
HarpysKax Ha mnpuJeraiouei TeppuTOpHH.

Crensl H3 cOOpPHBIX »KeJse300eTOHHBIX IaHese#i, ONMHpAIOUWMXCA HA
KOJMOHHBE ¥ paboraromiux Ha u3rnd B rOPH3OHTARLHOR TIOCKOCTH (pHC.
28, 8), npuMeHAIOTCY B HerAy6oxknx (Ao 4 M) noaBaJjsax W NPH OTCYT-
CTBHH 3HAYUTENBHBIX H OJHOCTODOHHHX HOJIE3HLIX HArpy30K Ha nNpHJe-
ratomes TepPpUTOPHH.

Ctedbl #3 MOHOAMTHOTO Xele3o0eToHA CleAyeT NPUMEHATH NPH Ha-
JJMUHHU TPYHTOBBIX BOJ H KOIrla HeoOXOAUMOCTb B HHX AHKTYeTCst YCJIO-
BHAMH UPOHU3BOLCTBa paborT.

8.5. PyHaamMeHTH CTEH NOIABAJ0OB 3a HCKJAUEHHEeM CTeH, ONepThiX
Ha KOJOHHBI Kapkaca, clefyer, KaK NUpaBuo, yCeTpanBath JeHTOUHDLIC
(npu #eOOABHINX HArpPY3KAX HAa NPHJAErawouied TeppHTOPHH NONyCKaeTcd
NpUMEHEHHEe NPEPLIBUCTHIX PYHAAMEHTOB),

Ilpn Goapmux narpysxkax Ha TUpHAeralmeR K NOABaAY TeppUTOPHH
CACAYET paccMaTpHuBaATh UeNnecoo0PasHOCTh YCTPOUCTBA pPacHOpHBIX Ha-
JICK HMJH (PYHAAMEHTOB BHYTPEHHEro KapkKaca H3 IepekpecTHHIX JIeHT,
HAX B BHAE CIVIOWIHON THTH, IJS BOCOPHSTHA CABHTAIOHIHX CHJ, AeH-
CTBYIOH{HX HA NOAOIIBE PYHIAMEHTOB HAPYXKHDIX CTEH.
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8.6. Hapyxuhnle cTEHB I1OJABAJIOB AOJKHEL ObiTh pPacCYHTaHH Ha Ha-
FPY3KH, NepejaBaeMble HaANOABAJABHBIMH KOHCTPYKHMAMH, U HAa ZaBje-
Hie TPYHTA ¢ yuyeToM N0Je3HOH Harpy3kd Ha NPHJerailiefd TEpPHTOPHM,
NPHHHMAEMON B COOTBETCTBHH C TeXHHYECKHM 3aJaHHEM Ha NpOeKTHPO-
BaHye, yKaszaHusimu pasi. 4 Hacrosmero Pykosoacrea, raasn CHull no
Harpyskam H Bo3djefictsuaM U raapm CHull 11-15-74.

8.7. Ilpu pacyere CTeH NOABAJOB pacCMaTPUBACTCH Yy4yacTOK pas-
mepom 1,0 M no aaune (BbicOTE) CTeHbl UMM paBHLIN IIKMpPHHE ONHOH na-
HeJH.

8.8. llaBnenne rpyHTa Ha CTeHH NOABAJOB onpexaensierca no dop-
MyJaM H yKasanuam pasa. b Hacrosuwero Pykosoacrtsa. [Tonesnas na-
rpyska Ha npHJeramouled K MOABAAY TEePPHTOPUH O BO3MOXKHOCTH 3a-
MEHAETCH IKBHUBAJCHTHOH paBHOMepHO pacinpeleneHHoH. [Ipu OTCYTCTBHH
RABBRX 00 LHTEHCHBHOCTH NOJE3HON HAIPY3KH OHA HNPHHHMAeEeTCS Pas-
HoH g=1 1¢/Mm2.

8.9. Ycuaus B cTeHax noJBaJjioB, OlIEPTHIX HA HepekpbiTHe, OT 60KO-
BOro aBJIeHHsl TPYHTA, BbI3BAHHOro e€ro cOOCTBEHHBIM BECOM M BPEMeEH-
HOH HAIPY3KOH, onpele/sioTcs Kak /s 0aJlOYHBIX MJIHT Ha JBYX OMOpax
C 3ameMNeHHeM Ha YPOBHE conpsKeHus ¢ GYyHAAMEHTOM, UIapHUPHON

by

Puc. 29. Cxema K onpelelieHHI0O pacUeTHHX YCHJAMH B CTeHax NOABAAOB
4 - DePEeKphiTHE Bhillie YPOBRHSA 3eMJAH; § — NEDEKpLITHE HHKEe YDPOBHA SeMJH

ONnOpPO#A B YPOBHE ONHPAHHUA NEPEKPHITHA M C YUEeTOM BO3MOMKHOrO Hepe-
pacnpenesiedys ycuaui OT noBopora (KpeHa) dyHAaMeHTa ¥ CMEHIeHMSA

CTEH [PH 3arpy:KeHHH TEePPUTOPHMH, NPHJErawiied K noABajy, BpeMeHHOMN
HATPY3KOK ¢ OQHOK ero cTopoHn (pHc. 29).

QopMyas IJg onpexencHust pacdeTHHMX ycHJAHH (M3rubamoumux Mo-

MEHTOB H HONEPEUHHX CHA} B CeyeHHAX CTEH NOABAJIOB NPHBCACHW B
Taba. b,
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B dopmynax (73)—(82) u 1aba. b npuusaTH caeryomue OYKBeHHHE
0603HnaveHus:

03, B 03— TOPH3OHTAJbHEIE AABJIEHHS Ha CTEHY nojBaja or cobcTBen-
HOI0 BeCa rPYHTA W SKBHBAJEHTHOU DPABHOMEpPHO pacnpeie-
JIEHHOH Harpysku, pacloJIOXeHHO# Ha NOBEPXHOCTH TFpyHTa
(Han noja uexa) ¢ yYETOM CHJ clenjeHusi (0;=0r;+ Ggr—
~—0Oc15 52=Ur2+ﬁqr""ﬁcr), TC/M?;

Mg — usrubaomuii MOMEHT Ha YpoBlle HuUXHel ONOPbl CTEHH,
TC+ M;

Qs — nonepeuHas cusa Ha BepxHedl onope (Ha YpPOBHe HH3A he-
PEeKpHITHS), TC;

Qs — nonepeuHass cuaa ga HHXKHEA onope (Ha VPOBHE CONpHXKe-
HHA CTeHbl ¢ (pyHIAaMeHTOM), TC;

Mz — uarubaowni MOMEHT B CEYEHHH CTEHbI, PACMOJOXEHHOH Ha
PACCTOAHHHA X OT BepxHeH omophl (NPOJIETHHH MOMEHT), TC-M;

Xg — PACCTOSIHHE OT BEPXHEH ONOPHl A0 MAKCHUMAJLHOI'O MNpOJeT-
HOrO MOMEHTA, M,

b — IIApHHA CeYeHHsl CTeHbl (N0 AJauHe QyHILaMeHTa), M,

H — paccrosiHne MeXAYy onopaMH CTeHbl nojaBaJia (OT ypoBHs HH-
32 TEPEeKPhiTHH N0 YPOBHS CONPAKEHHA CTEHH ¢ PyHAaMeH-
TOM), M;

Hy-— nauHa smops rOpH3OHTAJNbHOrO NaBJeHHSt TPYHTA, M;

Mmi — KO3)@QHIUUEHT, YUHTHIBAIOWUNA OOBOPOT DYyHIAMEHTA,

Mgy — KOS(MPDHUHEHT, YUHTHIBAOWKA NOAATIUBOCTL BEPXHEH OMNOPH;

Vy,Vs — KO3POHUHEHTH, YUHTHIBAIOMUE U3MEHeHNe KECTKOCTH ¢TEeHO-

BLIX mnaHeser (AJA CTéH C NepeMEHHOH TOJIHHOH HO BHICO-
T€), NPHHHMAIOTCA no TabJy. 6 B 3aBHCHMOCTH OT OTHOUICHWH
TOJIUIHHL CTEHOBOH mNaHeaH B BepxHed dacTu (0s) K TOA-
mHHe 8 HHXKHel uyacty (Ou) B ypOBHe conpsAxeHHA C (PyH-
OAMEHTOM,

8.10. Kos¢pduuuent m,, yUuHTHBAIOMHI NOBOPOT JEHTOYHOIO YH-
JaMenTa, NpHHHUMAETCST NPH HAJHUHH KOHCTPYKIIHH, NPenATCTBYIOIMHUX TO-
BOPOTY pynaamenTa (mepekpeCTHHIX JIEHT AJR BHYTPEHHEro Kapxaca nim
CIVIOIIHON (GyHAaMEeHTHOH nyMTh), paBHbiM m;=0,8; nNpH OTCYTCTBHH
YKa3aHHWX KOHCTPYKUHH m, onpeaensieTcs no popmyJe

i
3
ECT 6!’1'
Evp B2 (H - hy)

rie  Egp — MOAYJDb YIPYroCTH MaTepHasa CTeHH, T¢/M2;
Eip— MOAVIL nedOpPMALIHU IPYHTR OCHOBAHHSHA, TC/M2;
§-—-— IHHPHHA NOAOIBE QYHIAMEHTA, M;
gy — BBICOTA (QyHAAMEHTa, M;
0y — TONIRHA CTeHH B cedeHnH 10 obpe3dy (ynaamesTa.

Ecau sHauenne m; no ¢opmyne (83) okaxerca 6oJsee 0,8, To npu-
Humaetrcs my=0,8.

[Ipumeuanne. Hdas ¢dyngameHTOB CTeH [OABAJOB, HMeEOIIMX
PACHODKH, YCTaHOBJIGHHBIE TONLKO NPOTHB CABHIA M He CBA3aHHBIE JKeCT-
KO ¢ pyHAaAMeBTaMH NOABAAOB, KOYDPHUHEHT m; onpeaerserca no gop-
myJie (83).

8.11. Koapdpuunent moy, YYHTHIBAIOHIHH NOAATIHBOCTh BepXHel ono-

Pbl, IPUHAMAETCH PaBHbIM B CJAyyde PaACNONOMEHHSA NEPEKPLITHS INOJABa-
Aa HHX¥E YPOBHS 8eMJu:

my = , (83)

1+
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Tadanuua 6

I

ﬁB

P Yy Ve
IﬁH

| 0,05633 0, 0667
0,7 0,0683 0,0747
0,6 0,0753 0,0787
0,5 0,0813 0,0837
0,4 0,0883 0,0907
0,3 0,0993 0,0977

IpH HeBO3MOXHOCTH TOPH3OHTANbHOTO CMEIICHHS BEPXHEH ONOpH

credy (onupaHHe NepeKPLITHA Ha MaccuBHbe QyHpaMedThl, nonepeyHoe
CTeHn ¥ T. I}

My = my -+ 0,2;
IpY BO3MOXKHOCTH VIPYIroro CMeUieHHUSl BepXHel onOpbhi CTeHH
my, = 1,2 (my -+ 0,2);
a B Cjydae pPacuoJIoXeHHs NEPeKPhTHA HOJ/ABAaJa BHILC YPOBHS 3€EMJAH
My, = 1,4 (my -+ 0,2},

8.12. HapyXHuie cTeHbl NOABaJOB, ONEpTHEe Ha MEPEKPLITHA, pac-
COUTHIBAIOTCA:

O AePBOH rpynne npeieJbHbBIX COCTOSHUNA:

Ha YCTOMYHBOCTD HOJIOMKEHHUs CTeH NOJABAJOB HNPOTHE CABHUra no Io-
pouse GpyHAaMEHTa,

HA YCTORYHBOCTb OCHOBaHHS [0 NMOJAOWBOR (YyHZAMEHTOB (AAA He-
CKaJIbHBIX TPYHTOB),

HAa TPOUYHOCTb CKAJbHOTO OCHOBAHHN (AA% CKAJBLHMX TPYHTOB),

Ha NPOYHOCTH B3JEMEHTOB KOHCTPYKUHA ¥ Y3J0B COEAMHCHHS,

10 BTOPOH rpynne rnpejeibHEIX COCTOSHHH:

Ha JepopMaluy OCHOBAHHA (PYHAAMEHTOB,

Ha TPEUWIHHOCTOHKOCTL 3JIEMEHTOB KOHCTPYKIHH,

8.13. Pacuer ycTo#uuBOCTH NONOMKEHHS CTed [OABAJOB IPOTHB
CABHIa MO NOAOWBe (QYHIAMEHTOB (N0 KOHTAKTY ¢ OCHOBAHHEM) npo-
H3BOAMTCH B COOTBETCTBHHM C yKasauusmu pasa. 6 nHacTodulero Pyxko-
BOACTBA, NPUHUMASA JaBJieHHEe TPYHTA Ha YCAOBHYIO BepTHKAJABHYIO IJIOC-
KOCTb, MIPOBCACHHYIO dYepe3d nepeAHIon rpalb NOAOIIBH PyHAaMeHTA, NP
g=0n 6=0.

B caydae, ecay yCTORYMBOCTL CTeH MOJABAJA MPOTHB CABUTra He obec-
neyuBaeTcst MNPUHATHIMM pa3MepaMu (yHaaMeHTa, HeoOXOIHMO Openy-
CMAaTPHBATh MEPONPHATHA, NPENATCTBYIOUlde CABHTY, HATIPHMED YCTPOH-
CTBO PACNOPOK U Ap.

[Ipumeuasnue B CHOXHBIX HHXKEHEPHO-reoJIOr#H€CKHX YCJOBH-
ax (npx HaJAH4YuM caabpIX MPOCAOCK HAM OCJaa0jeHHKX 30H B rpyHTe,
HAJIMYMK TPYHTOBHIX BOJA K AP.) W IPH 3HAYHTE bHLIX HArpy3kax Ha
OpUMBIKAOLEH K MoABany TeppUTOpHM obuias ycTOAUHBOCTb  CTeHH
AosKHa ObiTh HOATBEPXKJACHA DACHYETOM HA CABHC 0o KPYT/IOUW/ANAADPH-
yecko#t noOBepXHOCTH (CM, mpumep 9 npua. 2),
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8.14. PacyeT yCTOHYHBOCTH OCHOBaHHUSI II0A NOJOIIBOH (YHRAMEHTA
AJISi HECKAJILHHX FPYHTOB NDPOH3BOAHUTCS TakKXe B COOTBETCTBHH C YKa3a-
nusMH pasia. 6 sacrosuiero Pykosoacrtaa.

B cayuyae ycTponcTBa pacunopok B YpPOBHe nojowiBnl (dyHiamenrta
AJ151 BOCTIPHSAITHA CABHUTAIOWIHX YCHIHH KO3QODHIMEHTH BJIMAHUSA YyIrJja Ha-
KJAOHA Harpys3kd B dopmyse (46) NpUHUMAIOTCA DABHBIMH €AHHUIE, T. €,

I,v = g —— tﬂ — 1'
8.15. Pacuer npoYHOCTH CKaJIbHOTO OCHOBAHHSA BBINOJHAETCH B CO-
OTBETCTBHH ¢ yKaszaHuaMHU 1. 6.19 HacTosiuero PykoBoaCTBA.
Ilpy 3TOM BeJHYHHA 3KCUEHTPHCHTETA AOJXKHA YAOBJACTBOPATHL YC-
JAOBHIO

ea:;-‘é-. (84)

8.16. Pacyer ocHoBanuii no pedopmaunsaM ¢GpyHAaMEHTOB CTE€H NOA-
BaJIOB HPOH3BOJAHTCA B COOTBETCTBUH ¢ yKasaHusMH nn, 6.20—6.22 ha-
crosmero Pykosoacraa.

[Ipuuem B dopmyne (17) (rmaa CHull 11-15-74) npu onpenene-
HUH pacyeTHOro JaBJeHHA Ha OCHOBaHMe R rJyOHHY 3aJoXKeHHMs (yH-
JaMeHTa OT YPOBHA NJAHHDPOBKH CPE3HOH WM TNOACHIINHOH CJeAVeT IpH-
HUMATh He bGonee h=2+hy (rae hg — ray6uHa ot neoJa nojgsaja A0 MNO-
ROWBH hyHAaMeHTa, M).

8.17. CreHnl noasaJja, oneprbie Ha KOJOHHbI, CJelyeT PaCCUHTLIBATD
KaK paspe3Hylo 6ajKy ¢ paCyeTHBIM NMPOJETOM, PABHLIM PACCTOSAHHIO MeX-
Ay OCAMM KOJIOHH, HA PABHOMEPHO pachpeieseHHYKX HATPY3KY HHTEHCHB-
HOCTBIO, PaBHOH CpelHeHd HMHTEHCHBHOCTH JaBJIeHHA TpYHTa B npejeax
pacyeTHOH NaHeJH,

8.18. Pacuertl Ha (POUYHOCTHE W TPEWHHOCTOHKOCTE 3JAEMEHTOB CTeH
noaBaJioB Beaytcsa no ryaase CHull I1-21-75.

8.19. Ilpn pacnoJsioxkeHnu noJjia NOABAaJA HHXEe YPOBHS TI'DYHTOBLIX
BOJ JAOJKEH npeiycMaTpHBATBLCH MJACTOBLIH [peHaX nolA I0JOM NOA-
BaJia ¥ MNPHCTEHHBIH APEHAX BOKPYr CTE€H C MOCTOAHHO AeHCTBYIOLIeH
OTKauKOH TPYHTOBHIX BOA. Ha cayuall 3acopenuss ApeHa)ka npeaycMmar-
PHBAETCA BO3MOXXHOCTb KPATKOBPEMEHHOI'0 HOABbeMa IPYHTOBHIX BoJ A0
VpOBHA He HoJiee 1 M BHIIE NOJa MojBana.

ABapufiHoe NoOBLIUIEHHe YPOBHS TPYHTOBLIX BOJA Bhillie YPOBHA nOJA
noasaJa 6oJjiee 1 M 10NycKaerTcss B pacyeTe He YUHTHIBATD.,

9. YYET CERCMHYECKOTO BO3AENCTBHI

9.1. TloanopHue CTeéHbI H CTEHBI NOJABAJIOB B pailOHaAX C CeHCMHYy-

HoCcTbIO 7 U Oonee GannoB AOJMXKHHB IPOSKTHPOBaTbCA ¢ yueToM Tpebo-
Bayuii raaae CHull 11-7-81 u 11-15-74.

[Tpy npoeKTHpOBAHNY NOAMNOPHBIX CTEH B paHoOHaX C CEHCMHUYHOCTBHIO
7 6annoB pacueTHas CEHACMHYHOCTL noBHMaercs Ha | Gaaa U npuUHHMa-
eTcsi pasHod 8 Ganaam,

9.2. Tlpu pacuerax NOATOPHBIX CTE€H H CTeH MOABaJOB I'OPH3OHTAJb-
¥ ¥
Hbi€ B BePTHKAJbHble HHTEHCHUBHOCTH JaBJienus rpyHTa (6.u 0, ) ¥ pas-

* "
HOMEPHO pacupeieneHHod HAarpyskH (O, 4 O, ) € yueTOM ceficMuue-
CKOT0O BO3DECHCTBHA ONpelensiorcsa no hpopmyaam:

o, = YHA; (85)
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T, = Oy tg (e 4+ 9); (86}

6, = qh; (87}
Oy = O,y t8 (e -+ 8), (88)

rie A.— Ko3(pdUUHEHT FOPH3OHTANBHON cocTaBAsoWIe AaBJeHHS IPYH-
T4 NPYU CEHCMHYECKOM BO3ACHCTBHH:

,* cos? 4@ — & — ®@) cos (e -+ §)
HI‘=

|
cos w+cosé g.cos (& -+ 8 { ) 'll_l__l/;’)z (89

zﬂww (90)
"~ cos(e 8+ w)-cos (& — p) ’

® ~— YroJa HAKJOHA K BEPTHKAJH pPaBHOJASHCTBYIOUICH Beca IPyHTA H
BPEMEHHOH HArpysKH C Y4eTOM CEHCMHYECKOr'o BO3JEHCTBHA

® = arcig k¢, (91)

bo— KO3(DPOUIASHT CeHCMUYHOCTH, nprHEMaeTca N0 raase CHull
11-7-80.
9.3. [laccusnoe naBsJieHHe I'PYHTa C Y4YRTOM CeHCMHUeCKO » BO3AEH-

cTBun k z olpeaesisieTcs no popmyae
Ey=(l—k)E,, (92)

rpe £y ~— naccusBHoe JAaBJeHHe rpyHra 6e3 yuera CeHCMHYECKOrQ BO3-
REHCTBHS.

9.4, BolcoTa OOANOPHBIX CTeH, BRLINOJMHEHHBIX #3 OeroHa, 6yrobero-
HAa WJAd KaMeHHOH KJAaAKH, NpH PacyeTHOH CeHUCMHIHOCTH [AOILAAKH
8 Gaanos HE A0J/DKHA MPeBblIaTh 12 M, 2 OpH pacueTHOUd CRACMHYHOCTH
9 Gannos ~ 10 M. Boicota XKene3o0eToOHHHX BOANOPHLIX CTEH He orpa-
HUYUBAEC [CH,

9.5. llpu pacnoaoKeHHH OCHOBAHHA CMEXKHEX CEKUHH O0ANOPHOH
cTeHbl B Pa3HbiX YDOBHAX, NEPEXo] OT OJHOH OTMETKH OCHOBAHHUS K APY-
roil poJ/pKed NPOH3BOAHTHCA YCTYHAMH € OTHOMIEHHEM BRICOTH K AJHHE
ycryna He GoJsee 1 : 2,

9.6. Ilpu npumMeHEHHH CTEH H3 BEPTHKAAbHWX COODHBIX 3AEMEHTOB
HoBepxy caeayer npeiyCcMaTpuBaTh MOHOMUTHBIR KeaAe300eTOHHBI M0AC
Ha BCIO AJNHHY CEKIHH.

9.7. [lonnopHbie CTeHH CAEAYET DPA3AeNATb CKBO3HBIMH BEPTHKAJb-
HEIMHK U1BaM# HA ceKIHU AJHHOH He Oojiee 1§ M ¢ yueToM pasmettiennd
Kaxa0d cexiind Ha OAHODPOJAHBIX I'PYHTAX.
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NPUJ/TIOKEHHE 1

IMPUMEPDBI PACHETA TTOAITOPHLIX CTEH

lipumep 1. Pacuer macCMBHOR NOANOPHOH CTEHb

Hano: maccuBrHaa OeToHHas noallopHasi cTeHa ¢ BhICOTOH noanopa
rpyara 2,7 M, rayOHHOH 3aJioxeHus nogowss 0,9 M. Yros nagjaona
NOBEPXHOCTH 3achiNKH K TOpH3OHTY p=10° YroJs naksona 3aanei rpany
CT€HB K BepTHKaan £=22°. 'eomeTpHueckne paiMmepbl ¢TeHLl AAaHB HA
puc. 30. OcHoBaHUe M TPYHT 34CHINKH — CYMJIHHKH CO CJAeAYIOUIHMH Xa-

paKTepHCTHKaMH,
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[y p=70°
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Puc. 30. O6wnit Bua ¥ pacyeTHas CXEMa MAaCCHBHOH NOJANOPHOH CTEHM
] — Depeblft cayuyait caBHra, 2 — BTOpol cayvall cABura; J — TpeTul cayyall CABNra

FPYHT 3aCHINKH

fy; = 1,8 Te/M?; 'V;I = 1,8 1c/M®;
9y = 21° by = 24°;
c; = 1,03 1c/M2; ‘3;1 = 1,50 Tc/M2;
no n. 6. 6 npnuuMmaem no n. 6.6 npuunmaem
c; = 0,7 Tc/M2 6;1 = ] TC/M?



IPYHT OCHOBaHASA

?I _— 159 TG/M3; "YII ——— 1’9 TCIMa‘:
P, = 23°%, @y = 27°%;

¢ = 2,07 Tc/M ¢y = 3,1 To/uP.

TpebyeTcs npoOBEepUTh 3adaHHble pasMepn NOAHOPHOA CTeHu., Pacs
yerT BejgeM Ha 1 M AJIMHB CTeHb!

Pacyer yCTOMYHBOCTH NOANOPHOK CTEHb NPOTHB CABArA

Pacyer BeneM 1o nepaoMy HNpelesiIbHOMY COCTOSIHHIO,
CoGeTBeHHBI BeC CT€Hbl ¢ KOYPPUUHEHTOM HAACKHOCTH MO HArpy3-
ke k=09 1 vs=2,4 TC/M3.

Gep = P44 Py} P3=3,89+4 3,89 43,11 = 10,89 1q,
P;=0,6-3.1.2,4.0,9 = 3,89 Tc.
Py=3.1,2:.0,56-2,4.0,9 = 3,89 rc.
Pq=10,6:2,4.1:2,4.0,9=3,11 7c,

KoshduunenT ropu3onTanpbHOR COCTaB/AAKINGA aKTHBHOIO A&B/IeHHHA
rpyuta npudiMaeM no tabia. 9 npun, 3.

: P ,
Ap = 0,64 (py = 217 6==-—-§'-- = 10°30"; &§=22° p= 109,

CopusouTaNbHYIO B BePTHKAJLHYIO HUTEHCHBHOCTH aKTHBHOFO AaB-
JAeHusA CBA3HOI'O TPYHTA onpenensieM COOTBETCTBeHHO 1o dopMmyaam (7)
n (8) ¢ xoappuuUeHTOM HAAEIKHOCTH NO BHarpxske kR,=1,1,

; === 1,8" 1,1-3,6-0,64—“0,7-0,85 == 4,56-...- 0’59 — 3’97 T/ M2
o, = 3,97 1g (22° + 10° 30") = 2,53 Tc/m2.

3nauenne kospdunuenta k onpesensem no rtaba. 12 npua. 4.
=0,85 (6=10°30"; @, =21% e=22° p=10°,

3Hauedue he onpeaeasem no dopmyae (16)

0,59
h, = 1,56 3,6 = (0,47 M.

opn3oHTANBHYIO H BeDPTHKAJIBEHYIO COCTABAAIOUIHE AKTHBHOIO AasJe-
Hid rpydTa onpegensem no opmynam (14) u (15)

, 1
E. = ) 3,97 (3,6 ~ 0,47) = 6,22 T1¢;

, 1
E. = 5 2,563(3,6 —0,47) = 3,96 tc.

Pacuer yCTOHUHBOCTH NOANOPHOR CTEHH NPOTUB CABHIA B COOTBET:
¢TBuH ¢ I, 6,11 npousBoAnM Ans Tpex 3HaueHH! yraa P.
1-fi cayuali (P,=0)
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Casuraouiyio cuiy Tox onpenensieM no ¢popMyae (36)

T,n=E,=5,22 Tc.

ITaccusHoe napieHHe TrpyHTa onpenenaseM no ¢opmynre (39) npu
Ao=1 # KO3 PuUHeHTe HAALKHOCTH IO HArpPysKe £x=0,9

1
Ey= " 1,8.0,9.0,92.1 == 0,61 70,
CymMMma npoekuu#i BCeX DAaCUETHBIX CHI HAa BEPTHKAJALHVYIO IJIOCKOCTH
onpenensem no dopmyae (38)
N =10,89+4- 0 3,96 = 14,85 rc.

Y aepxupaomyo cuny Ty onpepenasieM no ¢opmyae (37), npuen-
Mas c1=0,5 T7¢/M2 B cooTBeTCTBHH ¢ 1. 6.13.

Tyn=14,851g (23° —0°) +2,4:1.0,5 40,61 = 8,1 1c,
[Iposepsiem puinonnenue ycaopus (35):

Tyn 81 _ 1,31 > 1,2 (ycnoBue VIOBJIETBODEHO
Tgn - 6,22 R | } Y Y}-I J pe ).
2-% cayualt (Bo=0,5¢91=11°30")

TGIL= 6,22 TC,
Ag = tg* (45° -+ 11° 30") = 2,28,

ITaccuBHoe pmasaenne rpynta onpeaensem 1o dopmyne (39) npu
cr=2,07 1c/M? B KosDduIHEHTEe HANEKHOCTH IO HArpyske %,=079;

E 11909142228+M(223 ! 12,56
]]""""2 y ANV, O 1,2 4, tg230 ’ """'")-"' ’ TC.

Cymma npoexnusi BCeX PACUETHHIX CHJ HA BEPTHKAJBHYIO MJIOCKOCTDH
onpenenseMm no dopmyse (38) ¢ yderom Beca rpynta B KOHType ¢defs
¥ Ko3(pPuuueHTe HageXKHOCTH no Harpyske 0,9:

2P, = 14,85--0,5-2,4.0,5-1,9.0,9.1 == 15,87 1c.

Y aepuBawLlylo CcHJay onpejenseM no ¢opmyne (37), npurnMmasn
c1=2,07 1c/m%:

Tyn = 15,87 g (23° — 11°30") +- 2,4+1.2,07 |- 12,56 = 20,74 rc.

[IpoBepsem muinosHenue ycnosus {35):

T 20,74
D Lt Mg 3,3> 1,2 (ycioBHe YIOBJAETBOPEHO).
Ton 5. 92 > 1,2 (y YA peHo)

3-cayuait (P, = 23°)
Tcﬂ = 6,22 TC,

?\-HMQ,QS;
1 2;07'1,92
= —1,9-0,9-1,922.2, 98 2,28 — 1) = 19,07 12
En 21909 922.2,28 4~ {g 239 { Yy = 19,07 1c;

T?ﬂ = 1910? +214'1'2107 === 24;05 TC,



Tyn 24,05

2 = —— == 3.0 1,2 (ychaoBHe VIOBJAETBODEHO).
o = 6,22 (y YA peno)

Y¥ETORuUNBOCTL CTEHH NPOTHB CABUIA obOeCrneueHa,

Pacuer yCTOHYHBOCTH OCHOBAHUSA

Pacuer BeeM no nepsomMy npeaeJbHOMY COCTOSHHIO,

CyMMa npoexkuufi BCeX CHJ Ha BEPTHKAJBHYIO IVIOCKOCTH JP;=
— 1485 TC.

CyMMa MOMEHTOB BCEX BEPTHKAJbHLIX CHJN OTHOCHTEILHO OCH, NPO-
XOASA1eH yepe3 UEHTP TAXKEeCTH TOAOWBH

TPl =P0,6—P0,1+ P0O—ED0,8 =3,89.0,6—3,80.0,1 —
—3,96-0,81 = — 1,26 Tcm.

CyMMa MOMEHTOB BCeX POPH3OHTAJbHBLIX CHJI OTHOCHUTENLHO TOH XK€
OCH

2Tz, =E 0,93 =6,22- 0,93 =5,78 Tem.

BeanuuHy 3KCHEHTPUCHTETA HNPHJAOKEHHA DPABHOULEHCTBYIOMIEH BCEX
CBA onpedeaseM no popmyae (44):
— 1,26 5,78
g == ————eme————e == (},3 M.
14,85

IIpuBeieHHan MUPHUHA TOAOIBH

j—

B=B—2¢=2,4—-—2.0,3==1,8 um.

KoodOuiiuenTsl Hecyniefi cnoCcoGHOCTH rpyHTa nipH tg ¢ =1lg 23°=
=0,43 1o Taba. 3: A, =3,3; A;=0; Ac=22.

KeshpuilaenTsl BAHAHES HaKAOHA Harpysku no dopmyne (46):
- (1 B 6,22 )3
v 14,85 - 1,8.2,07.2,34
iqg = (1—0,7-0,264)3 = 0,54;
! 0,54
9—1

beapaaMepHbie KoapduuuestT no dopmyne (49):
Al = 3,3'0,4'1 — 1,32;
By =9.0,54-1 = 4,85;
D; =22.0,48.1 = 10,6,

Hecymas cnocobrocth ocHoBanus no depmyne (43): ®=1,8(1,32%
»1,8-1,9+4,85-0,9-1,84+10,6-2,07) =62 Tc.
Flposepsiem ycnosue (42);

= 0,4;

ic=0,6‘4—" $0,48-

@ €2
N = 14,85 1c <T =T = 01,6 1¢ (ycnoBse ymoBNETBOpERO).
H ’

YCeTOMURBOCTD OCHOBABHSA NOA NOAOCHIBON ofeciieuena,

b0



Pacuer ocHOBAHHA N0 Aedopmauuam

Pacuer penem no BTOPOMY HPEAEALHOMY COCTORHMIO C KO3(hdhuuu-
C€HTOM HAJACKHOCTH NO Harpyske, pABHbIM €JHHHIE

PacueTHoe aasJjeHye Ha OCHORaHHe oupeneaseMm uno dopmyne (17)
Cridl IT1-15-71;

USUL ’ ’
8ty By DOy — i)

Ilpu pacuetnom 3uauessu Qri=27° no taba, 16 CHull
A=091; B=4,12; D=6,66.
OcTanpabie xapakTepucTHEH: Ra=1; my=1,2, me=1; yur=1,9 tc/m%

W:I=1:3 1c/M2; Ci1=3,1 T¢/M?%; ho=0; ha=1 M; b=2,4 M.
1,2-1

R=———100,91-2,4-1,9 +4,12:1.1,8 16,66-3,1 —0) = 35,1 mo/ml.

KospduuneHT ropH3OHTaABHOA COCTABASIOUWICd AKTHBHOrO  jasJe-
F 4
BHA IPyHTa onpeaensieM no TaGa. 9 npua, 3 opu @4 Ar=0,58:

R ==

(¢;I=24ﬂ; =TI 190, g = 92°; p*:-:l()ﬂ).

I'OpH30HTA/NBHYI0 H BePTHKANBHYIO COCTABRJAIOIIHE HHTEHCHABHOCTH
AKTABHOIO [aBJIGHHA CBA3HOTO TIPYHTA OHDeAeRieM COOTBETCTBEHHO IO

bopmyaam (7) u (8):
o.=1,8:1:3,6.0,58 —1.0,84 = 2,92 Tc/m2,

o, = 2,92 tg (22° 4- 12°) = 1,97 1c/m2.

JHayeHusa Eo3pduunenta & onpeseasiem uo taba. 12 npun. 4

k:0;84 (Cp}l=24ﬂ;5== ?&ml?a; 3:22‘2 pﬂloﬂ);

2
Sop 0,84
he=—H=—">.3,6=0,8 um.
c o H 3.76 3 0,8 m

[OpU3OHTANBHYIO ¥ BepPTHKaJLHYID COCTABAAOIME AKTHBHOTO AABJE-
auA rpyuTta onpeseasiem no popmyaam (14) a (15):

o
By = —2,92:(3,6 —0,8) = 4,1 1.

T

i
E. = Y 1,97-(3,6 —~ 0,8) = 2,76 Ta.

CofleTBeHHBIA BEC CTEHB ¢ KOYDDHIUEHTOM HAACKIOCTH {10 HAFPY3-
Ke kﬂ: 1,0

Gop= Py 4 Py Py=4,32 44,32 4 3,46 = 12,1 1¢]
P, ==0,6-3:1:2,4 = 4,32 10;
Py =3-1,2.1 0,5-2,4 = 4,32 1c;

q



Py —=0,6-2,4.1:2,4 = 3,46 T1c.
CyMMa npoekusf Bcex CHJ Ha BEPTHKAJbHYIO NJOCKOCTH
N=12,1 42,76 = 14,86 1¢.

CyvMa MOMEHTOB BCeX BepTHKAJbHBIX CHJ OTHOCHTEJNLHO ©OCH, Tpo-
XONSUIEH Yepe3 HSHTP TAMKECTH NOAOUIBLI

2P, 1,=P0,6—P0,1 —E 0,81 =4,32:0,6 —4,32:0,1 —
—2,76.0,8] = — 0,08 Tc.M.

CyMMa MOMEHTOB BCEX [OPH3OHTAJbHBIX CUJ OTHOCHTEJNBHO TOH Me
ocH

STz =E. 0,93=4,1.0,93 = 3,81 Tcm.

Beanuuny 3KCUEHTPUCHTET2 HPUJICKEHHS PaBHOILEHCTBYIOCH Beex
¢RJ onpeneasem no Gopmyne (44):

— 0,083, 81
g == —T,Bé__— = 0,20 M.
KpaeBble JaBJjieHust Ha TPYHT NOJ NOAOIIBOH CTE€HH onpenenneM ne
dopmyane (50):
P 14,386 (1 4 6-0,25)‘
Marc  2,4.1 2,4 /)’

MBEH
Priawc = 10,1 e/ < 1,2 R =1,2:35,1 = 42 1e/M2;
PMHH —_— 2;32 TC/M%:

Cpeliinee JaBJjieHHe Ha PyHT

14,86
Pop = o= =6,2 1c/M2 <R = 35,1 T1c/M2.
2,4-1
PacueT OCHOBaHu#A no AehopManusM yIOBJETBOPEH,
INpumep 2. Pacyer yroakoBoH BOANOPHOH CTEHbI KOHCOJMBHOTO THNA

JlaHo: yroJkoBas fioanopHasi creHa (puc. 3i1). Bricora noanopa
rpysra 4,5 M, raybuna 3ajoxedud noaomssl QyHaamenta 1,5 M.

Ha noBepxHocTy npu3aMbl OOGDYIIEHHS! pacnoJIOKeHa  PpaBHOMEDHO
pacnpeneseHHasl Harpy3ka HHTEHCHBROCTHIO g8 =3 Tc¢/M2

OcHoBaHHE H T'DPYHT 3aCbllIKH — HNECKH HNblAe€BAaTHIEe CO CAEAYIOHIHMH

pacyeTHbBIMH XaPaKTEDHCTHKAMH.
I'PYHT 3aChINKH

7; = 1,7 7c/M3; ?;] = 1,7 Tc/M°;
(P; = 26°; (P;I = 27°;
c; =0 C;l = ()
IFPYHT OCHOBAHUS
7 = 1,8 1¢/M% g, = 1,8 1c/M¥;

P = 29% ¢y = 30%

92



CI-";-"‘O CII::.O,

Tpebyerca mogo6paTh pasMepsl MOHOJHTHOH C/T1€300CTOHHOH MOA-
HOPHOH CTEHH!, ONPERENHTh YCHJIHA B €€ 3JIeMeHTax.

[lo rpaduxky Ha puc, 19 ompeasensem npeapapHT€/blibic  DaIMEPhi
NOANOPHOH CTEHH

a=0,6 M, b= 3,3 M; 200

B=qg4+b=3,9 M. g">I7a/M?

MuHUMAABHYI0O  BBICOTY  CEUeHUS I "
3feMeHTOR npHHHMaeMm 0,2 M, MaxkcH- | |
Majibuyio 0,6 M. < S!S

Pacuer BezeM nHa 1 M aauHn S R| 3
CTEHHL. T

|

Pacuer ycToWudBOCTH noanopHod (S S |

CTeHsl nNpoTus CABura (puc. 32) = 4“{»——6 =
600

Yroa HakJOoHa 0j0ckocTH olpyiile- H 1100
HAR onpejensieM no dopmyae (27), 600- _
rpas. £ 5300

26 .
e - 45 _— T == 32- PHC. 31' Oﬁlﬂ,lﬂl BHUA YFOJ[KG:
2 20l KouCOAbHOH  MOANOPHO
Bec TpyaTa Hajn Tnepeaneh Kon- Uit

co/Ibi0 ¢ KO3 PHUHEHTOM HAJIeXKHOCTH
no Harpyske Bp=09 u vy,=17 1c/M

pl.{),g:——-_ 1,16'0,9 —— 1,08 TC.

Bec rpyura B KQHTYpe ¢abcy ¢ koahduugentgM HAACKHOCTH 10
Harpyske kp=1,1 n y=1,7 tc/m*

P,-1,1 =13,8-1,1 = 15,2 1cC.

OO6uwmi Bec rpyHra
Gpp == 1,08 -}~ 15,2 = 16,28 1c.
CobeTBeHHB BeC CTeHb ¢ Ko3pduuueHToM HaACKHOCTH OO HArpys-
Ke kx=09 n y*=2,5 1¢/m?®
Gop = P50,9 4+ P30,9=5,4.0,9-}4,2.9,9 = 8,64 1¢C.

KoapduuneHT ropHsonTanpHOi cocrapasouieii 4KTHBHOTO AaBJCHHA
rpyuta onpegensieM o tadu, 10 mpua. 3:

Ao =10,39(8 = ¢, =26 e=10,=232 £=0).

[OpH3OHTANBHYIO H REPTUKAJLHVIO cocTagagioide HHTCHCHBHOCTH
AKTHBHOrO AABJCHHS rPYHTAa HA raAy6uHe 6 m ¢ KOdpPuilueHIoM Ha-
IeXHOCTH 0O Harpyske ky=1,1 onpesensiem no QOPMysaMm (3) « (4)

Op=1,7-1,1.6-0,39 = 4,38 1c/M >
6y = 4,38 tg (32° 4 26 = 7,01 1c/m2-
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Puc. 32, Pacuernas cxema X onpepencHuio o0iiel yCTORUMBOCTH CTEHM
I~ neppnii cayualt coBura; 2 — BTOpoR cayual chapdra; 3§ — TpeTHd Cayvaid CHBHIA

I'opU30OHTANLHYIO B BEPTHKABHYIO COCTAaBAANUINE AKTHBHOIO JaBJe-
BHS rpyuta onpenenasneM no dopmyaam (12) u (13)

I
E‘p p— '_é_ 4,38'6 — IB:I4 Tc;

]
Ey = 7,016 = 21,03 mc.

Fopn3oHTaNbHY) H BEPTHKAJAbHYI0 COCTABJAIOIIHE WHTEHCHBHOCTH
aKTHBHOrO AaBJieHHA PPYHTA OT PaBHOMEPHO paclpene/ieHHON HATpy3KH,
PacuosloKenHol Ha NOBEPXHOCTH NPH3MbL OOpyiueHHA € ROIHPRIMEHTOM

Ha,z(lgggnocm no narpyske k=12, onpenenseM no depmynam (19)
B

0{}p=3‘],2'0:39= !:4 TCXMZ;
Ogp = 1,412 (32° - 26°) = 2,24 Tc/M2.

Fopu3oHTa/bHyI0 H BePTHKANbHYIO COCTABJASIONIHE AKTHBHOrO JaBJe-
HUs TPYHTA OT Harpysxku ¢ onpeaeaseMm no $opmynam (21} n (22)

Eqp: 1,4'6"—: 8,4 1€,
Eqy = 2,24.6 = 13,44 7c.

Pacyer ycTolinuBocTH nOANOPHO! CTeHbl HPOTHB CABHra NPOH3BOAKM
Zns Tpex svadeHuit yraa fi: (Bi=0; Bo=0,5¢1; Bs=1].
1-k cnyqai»‘i (ﬁ1¢0}



Casuranumyio cuay onpeaeasem no dopmysae (36)
TGH. = 13114 + 8;4 — 21 ,54: TC.

[accusnoe RaBieHne rPyHTa onpelensem mo GPPMYyte (39) npa
hs=1 B KO9)duIHEHTE HANSKHOCTH 1O HAarpyske kg =09

]
EE — -—2— 1*7'0;9'1153'1 — 1172 TC,

CyMMy npoeRuufi BCEeX PACHUETHHIX CHA RAa BepTHka/PHYIO TJOCKOCTLH
onpeaeaseMm no gopmyne {38)

N = 8,64 -} 16,98 - 21,03 -} 13,44 = 58 Tc-
YaepxkuBawomymo ceay Ty onpenenaseM no dopmy® (37) npu @

Tyn=58:g(29°~0% 1,72 = 33,52 1°:
[Iposepaem sulnoaHeuue ycaosus no dopmyne (35)

JI ¥

2.1 cayuaft (P3=0,5-pr=14°30")
Tug=21,54 TC,
KoshpHHeHT DACCHBHONO AaBAeHHA Ay onpepelAOT 1O dopmy-
A \1V)

Ay == tg2(45° - 14°30") = 2,88.

Tlaccusnoe RaBaeHwe onpenenseM no (opmyne (39) ¢ kosdpduua-
EHTOM HANLKHOCTH N0 HArpyske Rg==09

l

Ey= Y !,8.0,9.2,512.2,88 = 14,7 1¢C.

CymMMy DpoOeKkIHii BCeX pacyeTHHX CHJ Ha BepTHKAIGHYIO INIOCKOCTE
onpeaensiem no dopmyne (38) c yverom seca rpyurs B BOHTYPS fd&f;
¢ K03Q(QHUHEHTOM HANEXHOCTH MO Harpysge ka=09 H vi=1.8 rc/m:

Y P, =58-1,01.3,9.0,5-1,8:0,9:1 = 61,2 TC.
ViepxuBaoMyIo CHAY onpedeiseM mo gopmyae (37) UpH Qr=29%
Tyn = 61,2 tg (29° — 14°30") -~ 14,7 = 30,50 T¢.

IIpoBepsneM BHNOJHERHE YCAOBHS NO hopmyne (35):
Tyn 30,95

= ———— == 1,42> 1,2 g OPEHO) .
Tex 21,54 = (ycaoBue yRoBJeT

3-8 cuysah (Bs=g =29
Tﬂﬂ == 21 154 TC,
?bn = 2! 88;

]
Eﬂ == “-2_‘ 118‘019'31642'2';88 = 31 1¢3



Ilposepsiem BuinoJiHeHKe yciaoBus (35)

Tyn 3l 1,43 > 1,2 (ycJioBre YZAOBJIETBOPEHO)
—— — —— y ¢ *
Tex 21,54 oY ’ "

YcToRuuBOCTL CTeHH NpOTHB caBura ofecneuena,

Pacyer YCTOHYHBOCTH OCHOBAHMHS

Pacyer BeneM 110 NepBOMY NPeAeJbHOMY COCTOSHHIO.

CyMMa NpoeKIHil BCeX CHJI HAa BEPTHUKAJbHYIO MIOCKOCTh X P;=Db8 Tc.

CyMMa MOMEHTOB BCEX BEPTHKAJbHLIX CHJI OTHOCHTE/NbHO OCH, HpPO-
XORSINEH Yepe3 LeHTD TAXKeCTH NOAOIUBh!

ZPI"ZE =P11!7+P21113+P30:l +P40 — EBO,QB“EQBO;5=
= }1,08.-1,7 4 4,86-1,13 + 3,78-0,1 — 21,03.0,98 — 13,44:0,50 =
= — 19,61 T1C-M.

CyMMa MOMEHTOB BCE€X FOPH3OHTAJBHBLIX CHJ OTHOCHTENLHO TOH XKe
OCH

2 Tizi = Ep2 + Eqp3 = }3,4.2 -}~ 8,4:-3 = 51,48 1¢:M.

BesnudHy SKCUEHTPHCHTETE [PHJOMKEHHS pPaBHOACHCTBYIOWIEH BCeX
CHJ onpeesisieM 110 Qopmyne (44)
~—19,61 -} 51,48

e = T=0,57 M.

IlpuBenennast LIHpHHA NOJOUIBLH
B=B—2=23,9—2.0,57 =2,76 m.

Kos¢ppuunentt Becymed cnocoGHoCTH rpynTta npu tg @i=tg 29°=
={0,50 u ¢1=0 no taba, 3
?\,}, == 7; ?xq == 10,

KosppuunenTh BAHAHNA YIJI2 HAKJOHA Harpyskn no ¢opmyae (46)

21,54\3
K ( 58 )

[qg = ( | — 0,7 '2'%)3-‘: 0,4.
Despasmephbie Kospduuuentn no dopmyne (435)
Ay =17:0,25- | = 1,75;
B; = 16.0,4:-1 = 6,4.
Hecymas cnocobrocTh ocHOBanua no dopmyae (43)
D=2,76(1,75.-2,76+1,8 ~ 6,4:1,5:1,7 + 0) == 74 rc.

Ilposepaem ycnosue (42)

1) 74
N=>5081c <« =12 = 61,0 Te (ycnroBne ynosneTBOpEHO).
H ’

YeTOBRYHBOCTL OCHOBAHKS NOA NOAOLIBOR ofecneyena,



Pacuer ocHoBanna no aedopmauusm (puc. 32)

Pacyer Beaem no BTOPOMY Npele/IbHOMY COCTOSAHHMIO ¢ KO3¢dunuen-
TaMH HaJeXHOCTH MO Harpy3ke, paBHbIMH €JMHUIE, U C XaPaAKTEPHCTH-
KaMH TpyHTa ocHOBaHHsa @r;=30° yn=1,8 1c/M? U rpyHTa 3acHnkm

’ 4

Q5 =27°% vy =1,7 tc/m3.

PacueTtHoe naBneHne Ha ocHOBaHHe omnpefessieM no ¢opmyae (17)
raasp CHull 11-15-74

ml'mg ’ ’ ’
R = b (A'b"%’n"‘B'hn'\’n”!‘D"’u”“Vu'hc)‘

H

o ta6a. 16 raaswt CHuIl I1-15-74 npu @ry=30°
A=1,15, B =25,89: D =17,95.

Ocranbhble XapakTepucTukm: R.=1,0; m;=1,0; ma=10; he=0;
ho=15 M, b=4,2 m.

1,91
= === (1,15-3,9-1,8 4-5,50-1,5.1,7 4-7,95.0 — 0) = 27 1c/n.

KoaddHuupeHT ropH30HTaNBHON COCTABJAIOIEH AKTHBROTO JIaBJIeHHR
rpyHTa onpeneasieM no tada. 10 npua. 3:

A, =0,38 (8= =27°% e= 0, =231°30"; p=0].

¥YroJ HakKJOHA MJIOCKOCTH 00pyUIeHHS

QO

2
6, = 45° — 5~ = 31°30".

I'opu3oHTa/dbHble H BepTHKaJbHble COCTABJAIOLIHE MHTEHCHBHOCTH
4KTHBHOTO JaBRJEHHA OT BeCa I'PYHTA B OT PaBHOMEPHO pacnpeéneaenHon
Harpy3KH, pacnoJjioxkeHHOW Ha npHaMe oOpylieHHS, OflpelensieM COOTBET-
c¢TpenHo no dopmyaam (3), (4) n (19), (20)

Op = 1,7:6.0,38 = 3,88 1c/Mm2;

op = 3,88 tg (31°30’ -+ 27°) == 6,4 Tc/M?;
ogr = 3-0,38 = 1,14 1c/M?;

Ggp = 1,14 tg (31°30 - 27°) = 1,88 T1c/m2.

['opH3oHTaJbHbIE H BePTHKAJbHbie COCTABJAIOIHE AKTHBHOTO JaB-
JICHHSA

1
Ep = — +3,88:6 = 11,62 1c;

1
EB e "-*é—" 6,4*6 == 19,2 TC;

Eqpr=1,14.6 = 6,84 1c;
Eqy=1,88:-6= 11,28 rc.

CyMMy TpOEKUHH BCeX CHJ H8 BEPTHKAJbHYIO NJAOCKOCTh ONpeAeas-
em no popmyae (38)

N =9,64 14,9 + 19,2 4 11,28 = 55,04 1c.
57



CyMMa DpOeKUHH BceX BEPTHKAJbHLIY CHJ OTHOCHTEJbHO OCH, IPOXO-
AsleHd yepes UCHTP THANKECTH NOZOWIBH,

2Pl = Py1,7- Py1,134+ P0,1 + P0 — E50,98 — Eqg0,56 =
-1,16-1,745,4.1,13 4 4,2.0,1 4+0—19,2.0,98 — 11,28.0,5 =
= — 15,99 T1c-M.

CyMMa MOMEHTOB BCeX FOPH30HTAJbHBIX CHJ, OTHOCHTEJNbHO TOH Ke
OCH

2 T;2; = Ex2 -+ Eq-3=11,62-2 4 6,84.3 = 43,76 Tc-M.

BesqnudHy 3KCHEHTPUCHTETA MPWJIOXKEHHS DaBHOREHCTBYIOILEH BCeX
CHJ onpejaesseM 1o dopmyde (44)
27,77
e = — = 0,505 M.

55,04
KpaeBble AaBJjeHHd Ha FPYHT MOJX MOJAOLIBOH CTEHH oOIpelesaseM IO

dopmyane (50) 3 M(] N _(_;0,591)
wakc ™ g 9.1\~ 3,9 [/
Puare = 25,2 te/M2<<1,2R =1,2-2,7 = 32,5 1c/™?3,
Pyouu = 3,1 1c/M2 > 0.
CpenHee paBJjienne Ha FPyHT

095,04
Rop = — o~ = 14,1 1e/u? < R =27 ¢/n.

H)

Pacuer ocHOBaHug no AedopMalnnusM yAOBJETBOPEH.
OnpepeneHue yCHARH B 3JeMeHTAX NOANOPHOH cTeHwl (puc. 33)

Pacuer BeaeMm 1o nepBoMy NpeAeAbHOMY COCTOSHHIO
Koa¢pduLHeHT FropH3OHTANBHON COCTaBAAOLIEH aKTHBHOIO /JaBJeHHA
rpyHra onpeneseMm mo taba. 8 npua. 3

AM=10,39 (=0, e=0, ¢ =26 p=0).
MHTencHBHOCTL 4KTHBHOrO /JaBJieHHst CPYHTA HA rayOHHe 6 M:
Opr=1,7-1,1.6-0,39 = 4,38 1c/M2;

Ogr = 3-1,2.0,39 = 1,41 1c/m2.

I'opusonTasnbHble COCTABJAIONIHE AKTHBHOIO JAABJIEHHS TpyHTa Ha
riiyOune 6 M

1
Ep :__2_ 4,38:-6 = 13,2 1c;

Eqr == 1,41-6 = 8,45 1cC.

CymMa DpPOEKLHH BCex CHJA HA BCPTHKAJMLHYIO MAOCKOCTH C KO3(dHU-
HuedTOoM HajexHocTH 1,1 ana cofcrBeHnoro Beca CTeHsl, rpyHra n 1,2 —
IJIsT BpeMeHHOH Harpy3Ku

N=3P; =P+ P, P3+ G+ Gg=1,16-1,1 +5,4-1,144,2-1,1 +
+2,9.5,6-1,7-1,1-+-3.3,1.1,2 = 53,3 1.

58
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Puc. 33. CxeMa K onpeAtACHHIO PACYETHHX YCRANH

CyMMa MOMEHTOB BCeX BePTHKAJBHHX CHJA OTHOCHTEJbHO ©OCH, NPO-
XOAsLeH Uepe3 HEHTP THXKEeCTH NoAOLIBH,

ZPily=Py-1,7-4 Py-1,134 P30,1 —G-0,56 — Gg-0,4 =
= 1,28-1,74-5,94.1,13 4 4,62-0,1 — 30,3-05 — 11,15.0,4 =
= ~— }{},3 TCM.

CyMMa MOMEHTOB BCEX TOQUIOHTAJbHHX CHJ OTHOCHTENILHO TOH e
OCH

ETIZE — E[l'2+ EQP"B: 13,2'2 + 8,45'3 _— 5],75 TCM.

Besnunny SKCIEHTPHCHTeTa NPHJAOXKEHHS pPaBHOAEHCTBYIOIMEN BCeX
cigl onpeneasieM no ¢opmyae (44)

— 1 B
03,3 6



Kpaesnie faBjieHUs Ha IPYHT NOK MOAOUIBOH CTEHLI OlipeAedaneM HO
popmyse (5l1)

2:83,3
Prsse =3 1 =8 e,

rae d=0,5-3,9—0,778=1,142 wm.
PacnpejeniedHass Harpyska Haj nepeiHed KOHCOADIO!:
OT Be€Ca I'PyHTa

g, =1,7-1,15-1,1 = 2,16 T1c/M?;
oT COOCTBEHHOI0 Beca MJIHTHI
0,2-+40,6\ 0,6:-2,5-1,1
qz:( > ) 0.61,1

PacnpejeneHHble Harpy3kKH HajJ 3aJHeHd KOHCOJbIO:
OT BPEMEeHHOH paBHOMEPHO pacupelelieHHOH Harpy3ky

g3 =3-1,2 = 3,6 1c/M™M?;

= 1,1 Tc/MB.

OT BeCa rpyHTta
g,=1,7-5,6-1,1 = 10,5 1c/mM?;
OT COOCTBEHHOrO BeCa MJAHTHI
0,2-4+0,6\2,7-2,5-1,1
%:(" 2 ) 3.1

= 1,0 T1c/m2.

HMardbaoiie MOMCHTH H TONEPeYHble CHABLL OHpenesieM [0 ¢op-
mviaam (53) u (54).
Hna ceyeuuqa 1—1

!
Epr = —2—* 4.38.5,4 = 11,8 1C]

Eqo=1,41-5,4=17,6 ,
o ,=11,8.2--7,6:3=46,4 Tom,

Q,_,=11,8+4+7,6=19,4 1c.

M

Ans ceuenuss 2—2

by ! 2.16-0,62 1.1.0.62
P, p,| =" ———

Mo =26 =5~ Pty > T2
0,6% / 1
o 31 4+ —25,6| =— 4,67 .
3 ( + > 5 ) TeM:
Q,_p=190,%, (p, +p,)=0,5-0,6 (31 +25,6) —2,16-0,6 —

— 1,1:0,6 = 15 TC.

IHas ceueduss 3——3

by [ |
M3_3 =-—-—-EG; !E—“ quq—]—"'g_(“‘é"- ﬁ3+p4)=
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10,5- 2,72 1.2,72 3,6.2,72 2,23°

s T 9 7T g T3

X

\ 2
Qg*-&' = EGI + Gq “0’5b2 (p3+ pd) — 10:5‘217' i + 12:7 +
+3,6.2,7—0,5.2,23 (20,2 -+ 0) = 18,5 1c.

fpumep 3. Pacuer c6opHOl Xene306eTOHHOH YroJKOBOH
NOANOPHOH CTEHbl ¢ AHKEPHLIMRH TRIAMH

Jlano: yroskoBas nojAnopHas creHa ¢ aHKepHHIMH Taramu. BricoTa
noﬂn()pa rpynara 6 M, raybuna 3aaoXeHus noaAOWIBHL  (PYHRAMEHTE —
1,5 m.
Ha nosepxnocTH npH3Mm 06pyiieHHS pacHnoJokeHa paBHoMepHO
pacnpeleneHHas Harpy3ka MHTeHCHBHOCTBIO ¢2=5 r1c/M? (puc. 34).

{
[-——20 2—[—0)-—-—-——38 3 TCM;

g’ifrf/ﬂi
"l"ll"l"l""""l“lllll"lll"""
H_ M N2 NSNS N \ NN NN
e
S
Q
S| +—
NES
S
)
L

59
‘—#f——

3aa 4500 5@! .
6000

1500
200 200
[z

Lff K817 00
600 |

Puc. 34. O6muii BHA YroaKOBOH NOAROPHON CTeHM ¢ AHKEPHLIMH TaraMH

OcHOBAHHE H TPYHT 3aChIIKH — QBWIEBATHE NECOK CO CACAYIOHIHMH
XapaKTePHCTHKAMH:

PPYHT 3aCHINKH
Yy = 1,7 1TC/M%; f“ = 1,7 1¢/M3%,

QJ; = 26°; ‘P;l == 28°
Ly =0; Cu=0;

b1



TPYHT OCHOBAHUH

P; = 29°; Py = 31°;

Tpebyercs DPOBEpHTH VCTOHUYHBOCTbL KOHCTPYKIHH #  ONpEAesHTh

ycusans B ee sneMenrax. lIpu pacdere paccmarpuBaeM y4acTOK CTEHH
Maunon | M.

Pacuer yCcTORYHBOCTH NOANOPHOH CTeHB NPOTHB caBura (pHc, 35)

Pacuer BeneM 10 nepBOMY NpefAeiLHOMY COCTOSHHIO,
¥YTon Hak/IOHA WJIOCKOCTH OOpYIIeHMS, rpax:

26
9 ==‘ﬁ$~—'—““"== .
0 5 32

Puc. 35. Pacuernas 47007
cXemMa K onpeaeneuuio

1 ii
YCTOHYHBOCTH MIOANOP- L | A/
HOH CTEHb! TPOTHB |

CABHUra

! ~— nepBR# caAv4Yald CIBU« \

ra: 2 — BTopo# caydap \

caApura., J — TpeTdff cChay-
qail caBHra \

4820
¥

6000

Bec rpyura Han nepefHed KORCOJbLIO X B KOHTYDPe «abrs cOoTBeTCT-
BEHHO C KO3 (PHUHEeHTaMH HAJEKHOCTH N0 Harpyske ky=09 # ky=1,]

G[‘p:"-PIO:g_I_PEIrI == 1;22‘0,9+3,l‘1,1 "'-—-“35,,2 TC.

CoOCTBeHHbIA BEC CTEHH C KOIQQUUHEHTOM HAAEHHOCTH IO Harpys-

Gog = P30,94 P40,9=4,25.0,945,5-0,9 = 8,8 1c

KoadduiaesT ropy3oRTaNbHORK COCTABAAIOWELH AKTHBHOLO AABJcHUS
rpynTa onpepeasieMm no taba. 10 opua. 3:
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A, =0,39{8=9 =26 e=0,=3% p=0).

TOPH3OHTANLHYIO M BEPTHKAALHYIO COCTaBASIONINE WHTEHCHBHOCTH
AKTUBHOrO NAaBJICHHS TPyHTa HA raybupe 7.0 M ¢ KoapdHuMenTOM Ha-
ACXKHOCTH no Harpyske kg=1,1 ompeneiasiem no dopmynam (3) u (4):

op=1,7-1,1.7,5.0,39 =5,46 1¢/m?;
Op = 5,46 g (32° -}~ 26°) = 8,74 Tc/m2.

FopHaonTanbiyio B BePTHKaJAbHYIO COCTaBAfIOLIHE AKTHBHOIO Jas-
JICHHS1 FPYHTa onpenenasieM no opmynam (12) u (13):

]
Er = —~5,46:7,5 = 20,48 c;

1
E, = 8,74-7,5 == 32,78 rc.

['OPH3OHTANLHYI0O B BEPTHKAJBHYI) HHTEHCHBHOCTH AKTHBHOIO HI4B-
JNeBys TPYHTa OT PABHOMEPHO paACpeleseHHOH HATPY3KH, pacnonoxeH-
HOH HA NOBEPXHOCTH NPH3MH O0pyleHHa ¢ Ko3d(PHUHEHTOM HaaeKHO-
CTH N0 Harpyske kgp=1,2, onpenensem no gopmynam (19) n (20)

ggr = 5-1,2.0,39 = 2,34 1c/M%;
Ogp = 2,34 1g (32° - 26°) = 3,74 TC/M2.

opH3onTaNbHYI0O B BEPTHKAABHYIO COCTABAAIONIHE AKTHBHOTO AaB-
JIeHHs] TPYHTa OT Harpyskud ¢ onpepeiseM no dopmyaam (21) » (22)

Eqr = 2,34.7,50 = 17,55 1c;
Eqp = 3,74:7,56 = 28,05 Tc.
[IpoBepky YyCTOMUHBOCTA CT€HH [POTHB CABATA NPOUIBOAEM IS
Tpex anaueHni yraa p.
1-# cayqai (By=0)
Casuraomyio caay Tex onpegensiem no ¢opmyiae (36)
Ten=20,48 4 17,55 = 38,03 Tc.

ITaccuBroe paBJeHHe rpyHTa onpenenseM no ¢opmyae (39) npa
An=1 ¥ Ko PulHeHTe HAACKHOCTH HO HArpy3Ke Ry=0,9

1
Ep=—1,7:0,9-1,5%1=1,72 xc.

CyMMy npoexnuh BCex pacyeTHHIX CHA HAa BEPTHKAJBLHYIO IVIOCKOCTH
onpenesseM no ¢opmyne (38):

N=2IP;=8,8-35,2-} 32,78 4 28,05 = 104,83 rc.
Y aepxupawimyio cuay Tyy oupenensiem no dopmyne (37)
Fyn= 104,83 tg(29° —0) 4+ 1,72 = 59,12 7re.
[IpoBepsieM BhneJHenne ycaoBus (35)
T 59,12
Tz: =38.03 = 1,55 > 1,2 (ycnoBHe YROBJIETBOPEHO).

2-ii caysai (P2=0,5-¢,=14°30")

Tug — 38,63 .
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Kosd¢uildeHT NacCHBHOTO JaBjieHuf Ag onpeaensem no Qopuy-
&e (40}

290
— 2,87.
2) 2,87

kn == tgﬁ (45G +

[TaccuBHOe HaBJeHue rpynra onpefeisem no Gopmynae (39) ¢ Kosd-
$uineHTOM HALEKHOCTH 10 HArpYysKe ky=0,9

]
mE= oo 1,79.0,9.3,052.2,87 = 21,5 7c.

CyMMy TNpOEKUHH BCeX PACUETHHIX CHJ HA BePTHKAJbHYIO IIOCKOCTh
onpejesisieM 1Mo popmyse (38) ¢ yuerom Beca rpyHTa B KOHType «def»
€ KO3(QPUIHEHTOM HAaJeKHOCTH IO Harpyske kg=0,9

»P;, = 104,83 4+ 1,55.6-0,5.1,79-0,9 = 112,32 <.

Y AepIKHBAIOULYIO Cuiy onpenenasem no gopmyae (37)
Tyn== 112,32 tg (29° — 14° 30°) 4- 21,5 = 50,48 T¢.
[Iposepdem Boinoanenne ycaosus (35)
Tyg 50,48

Ten == 5‘8“:6'3— = 1,32 > 1,2 (ycoioBue yAOBJ/IeTBCPEHO).
3-f cayuait (Bz=¢p;=29°)
Ten = 38,03 1c;
Ay = 2,87;

i
Eq=—-1,79.0,0-4,82.2,87 = 53,71 1c;

T?H = En — 53,71 TC .
IIpoBepsieM BbINOAHEHHE YCAOBHA (3D)

Tyw 2500 4110
Ten 38 03 > 1,2 (ycs0Bse yAOBIETBOPEHO).

YcTOAYMBOCTb CTeHB NPOTHB CABUra ofecneyena.

Pacyer yCTOHYHBOCTH OCHOBAHHA

Pacuet Be/ieM N0 NepBOMY NPe/eJIbHOMY COCTOSAHHKIO.
CymMa nNpOeKLIHH BCeX CHJA HA BEPTHUKAJBHYIO INIOCKOCTE XP;=

== 104,83 TC,
CyMMa MOMEHTOB BCEeX BePTHUKAJIbHEIX CHJl OTHOCHTEABHO OCH, MPO-

XO/AsIeH Yepe3 HEeHTP TAXeCTH NOMOIIBH,
=1,1-2,55 -+ 34,1.0,22 4- 3,82.1,98 — 32,78.1,44 —
— 28,05-0,66 = — 47,84 M.
CyMMa MOMEHTOB BCeX TOPH3OHTAJbLHBIX CHJ OTHOCHTEJABHO TOH Xe

OCH
ST, 2, = Ep 2,5 + Eqr 3,75 = 20,48.2,5 4 17,55-3,75 = 117,01 Ttom.
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BenHuuHy 3KCHEHTPHCHTETa HNPHJIOXKEHHA paBHOAeHCTByOWeH Bcex
CHJ onpejesseMm 1o ¢popmyde (44)
— 47,84 4 117,01
e == Aot 100 = (},66 M.
104,83

[IpuBeneHnast IHPHHA MO OLIBEI
B=B—2¢e=6-—2-0,606=4,68 M.

Kos>@guuuentn Hecymeit cnocobHocty rpyHra npu (g @i=tg 29°=
=(),00 no taba. 3

hy =T, h = 16.
KoagphuuueHTsl BAMAHHS HaKJAOHA HArpyskH no dopmynae (46) mpu

cy=0:
(1 38,03
104 .83

[ =

9
; ) = (0,27

33,03 \3
g=|1—0,7— == (},425.

Bespasmepuble Ko3dpuueTsr — o dopmyae (495)
A;j=7-0,27-1=1,89;
By = 16:0,425.1 =6,8.
Hecymas cnocobHOCTh oCHOBaHUuS — no popmyae (43)
D =4,68(1,89-4,68.1,7946,8.1,5-1,7 4 0) = 155 Tc.
IIpoBepsaem ycaoBue (42)

1) 155
N = 104,83 1c < = 1o = 129 Tc (ycnosue yAOBJIETBOPEHO).
H y

YeTORYHBOCTD OCHOBAHUSA NOA IIOJAONIBOH odeclieueHa.

Pacyer ocHoBaHuf no nedopmanusm (puc. 36)

Pacuer BejAeM 1O BTOPOMY NPEAS/bHMY COCTOAHHIO ¢ KO3(pdUuucH-
TAMH HaJAeXHOCTH N[O HArpy3Ke, PaBHbIMH €JHHHIIE,

PacueTHoe JaBjaenHe Ha OCHOBaHHe ompexaenseM o ¢popmynae (17)
riasel CHull 11-15-74

m1 mg ’ ’
R = . (Abvy; + Bhy vy + Doy — ¥y o)
npH pacyeTHOM 3Haueddud Qry=31° mo tabn. 16 raasm CHull II-15-74
A=1,20; B=25,97: D =8,25,
OCTaJIbHble XADAKTePHCTHKH: Rg=1; my=1,2; me=1; vyu=179 tc/m3;
rpil =1,7 Tc/M3; cuu=0; he=0; hn=1,5 M; b=06 M.

R=}—2—-—(l 256+ 1,79 -+ 5,97:1,5-1,7 - 0 — 0) = 34,38 Tc/m?.
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KosdduuuesT TOPH3OHTAALHOH COCTABSIOWEH aKTHBHOTO JABJEHHS
rpynta cnpefensem no 1abu. 10 npua. 3:

A, = 0,38 (6=(P” = 28°; g =0, = 31° p:O).

¥Yros HakAoOHA MJI0CKOCTH o0pylUIeHus:

r

P11 28°

8, = 45" — ——— = 45° e =— = 31°
’ 2 2
H. 2 [opu3oHTanbHbie B BepTH-
g"jTC/M KaJbHble COCTABAAIOWHE UHTEH-
llll_ll!_lllll A\%% CHUBHOCTH AaKTHBHOTO JIABJIeHUS
I"' OT TPYHTa B OT DaBHOMEPHO
\ 2555? 660 pacnpefeyieHHOH HarpysKH, pac-
NOJMONKEHHON Ha npusMe obpy-
|  iieHHs, onpelelisieM  COOTBET-
1\ Egs ctBeHHo no ¢dopmyaam (3), (4)
L Eqr | P (19), (20).
?99 £q S| or= 1,7-7,5-0,38 = 4,84 1c/M2:
| ’ a\\ 2 X t\l op = 4,84 tg (31° 4 28°)=
_ 33,9 \\frﬂ h% Ef_': = 8,05 Tc/m?;
i oo Ogp = 50,38 = 1,9 1c/M%;
"'"'""""""‘P T g = 1,918 (31° 4 28%)=
) = 3,16 Tc/M2.
k J00G + = [opnsoHTanbHble B BepTH-
> KaJibHble COCTaBASIOIUE AKTHB-
XTI o HOI'0 AaBJeHHS:
~i Fp =—4,84.7,5= 18,15 1c;
QL 2
! 1
£000 Eg=—8,05-7,5= 30,19 1c;
e - - A 2

Puc. 36. (xema K pacuery rpyHra Eqr = 1,9-7,0 = 14,25 1c;
ocHOBaKHs. PacyerHad cxema onpe- Eqe = 3,16-7,56 = 23,7 1c.
AcAeHHE N0 KeopMaunsM CyMMy npoekuuili BceX CHJ
Ha BepPTHXAJAbHYIO [JIOCKOCTL OI-
pefeasieM no ¢opmy.e (38)

N=3P =9,75- 32,22 + 30,19 + 23,7 = 95,86 1c.

CyMMa MOMEHTOB BCeX BePTHKAJ/bHBIX CHUJ OTHOCHTEJNBHO OCH, TIPO-
XO4fAlen yepe3 HEeHTP TAXKECTH NOJOHIBH,

P, =P 2,564 P_ 0,224+ P3 1,98 —Eg1,44 — Eqp 0,66 =
=1,22-2,55 -+ 31-0,22 -+ 4,25-1,98 — 30,19-1,44 — 23,7-0,66 =
=— 40,76 TCM.

CyMMa MOMEHTOB BCeX TOPH3OHTAJbHBIX CHJ OTJOCHTENbHO TOM XKe
OCH

ST;2; = Ec 2,5+ Eqp 3,75 = 18,15-2,5 - 14,25-3,75 = 98,81 1cm.
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BennyuHy SKCHEHTDHCHTETA NPHJOXKEHHA paBHOJNeHCTBYIOUIEH BCex
CHJ onpenenseM 10 GopMye (44)

— 40,76 - 98,81
e = ——— == (},6 M.
95,86

Kpaesbie JaBJIeHHS HA TPYHT NOJA IOAOLWIBOH CTCHH onpefenseM IO
dopmyae (50)

95,86 6-0,6
Puake "‘"'"""——'-(1 :l:"——-—'\;;
MHH 6.1 6 /

PM&HG =25!5 TC/M2< 1!2R - 11231 :2 — 36:4 TC/ME;
Pumyg = 6,41 10/M2.

CpeaHee IaBJIEHHE HA TPYHT

95,86 . ,
Pep="¢ 1 = 15,95 tc/M? < R = 34,38 T1c/Mm2.

Pacyer ocHOBAaHHA 1O AedopMaLusiM YAOBJETBOPEH.

Onpenenenre yCHAuK B 3JE€MEHTAX NOANOPHON CTEHDLI

Pacuet BefiemM 10 NEPBOMY npefie/IbHOMY COCTOSTHHIO.
1-i cayuan 3arpyxeHHs. BpeMeHHas HAarpys3ka pacrnoJoxkesa Ha

Bceit mpuame obpyuenus (puc. 37).
KoahdHunenT ropH3oHTaabHOl COCTABATIOMEH 3KTHBHOIO AABACHUA
rpyuta ompenensieM no tadd. 8 npua. 3:

=039 (6=0; e=0; ¢ =20 p=0).
HureHCHBHOCTD aKTHBHOro AaBJIeHHA CPyHTa Ha rayduHe 7,3 M
op=1,7-1,1-7,3.0,39 = 5,34 1c/m2:
Ogr =0-1,2.0,39 = 2,34 1c/m2.
OnpepensieM ycu/ne B aikepHBIX TArax no ¢opmyne (55)

19,49.2,43 - 17,08-. 3,65
S = - T —-34,15 ’
4,8 sin 42° /M

4
tg o0 = = 0,89 u o = 42°.
4 5

3

BepTHKaJdbHBEle H TIODHU3OHTAJbHBIC DEAKUHH B MeCTax COCAHHEHHS
aflKepHBIX TAT onpenenseMm no dopmyae (56):

U = 34,106sin 42° = 22,85 1¢/M™M;
V = 34,16 cos 42° = 25,27 T1c/Mm.

C yueTOM BO3MOXHOTO 3aBHCAHHs rpyHTa HaJd TAraMH YCH/AHA B
1HX yBenuuuBaeM B 1,5 pasa (cM. npumed. n. 6.28)

S=234,16-1,5=51,24 tc/m.

MHTeHCcHBHOCTD MOTOHHOH Harpy3kH OT COOCTBEHHOro Beca BEDTH-
KaJdbHOro 3JeMeHTa CTeHH C Ko3(pPHUHEHTOM HAAEKHOCTH IO HArPYy3Ke

kﬂ'_""'-l,l
Py =4,25.1,1 = 4,7 1c/™.
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Puc. 37. Pacuernag cxema K onpejeseHHI0 BHYTPEHHHX YCHAUH
(1 cayyain)

OnpeneneHue YCUJAHH B dJeMeHTax NPOH3BOAMM no ¢opMmyaam (H8)
H (59).
Cevenne 1—1

M 1= 9’342!51’25 -+ 1:82'2:5‘015‘0:83 = 9,2 TCM;
Q,_;=2,34-2,564+1,82-2,5.-0,0 = 8,1 rc.

C yyerom npuMeuannss K n. 6.29 usrundaiomui MOMEHT B CEYEeHHH
I—1 ysenuyuBaeM B 1,5 pasa:

M,_,=9,2-1,5=13,8 Tom.

J—

]—
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Ceuenue 1'—1’

5,46 2,34
M. =m(x—]—2,5)3 - > (x + 2,5)% —22,85x —

—-25,27.0,3(1—--4""8 ) =0,12x3 + 2,07x2 — 13, 17x 4- 1,61.

['opusonTagbHble COCTAB/IAIOILME AKTHBHOrO JAaBJeHHs TIpPYyHTA Ha
raybune 7,3 M:

1
Ly = 5,34:7,3 = 19,49 1c;

Eqr = 2,34-7,3 = 17,08 1c.
Co6cTRennplii Bec rpyHTa Haja NepeAHedl H 3aAHEH KOHCOJISIMH
Gpp = P1 + G = 2,43 + 60,81 = 63,24 1c.
PasnoaeiicTpyioillaf paBHOMEpPHO pacHpelesIeBHOH HarpysKH
Gqg=90-4,9= 24,0 1C.
CyMMa npoeKuUHA BCex CUJl HA BEPTHKAJLHYIO [NIOCKOCTH ¢ KO3 H-

NHEeHTAMH HaJAeXKHOCTH MO Karpyske IJs cOOCTBEHHOrO Beca CTeHbl H
rpyHTa kg==1,1, BpeMeHHON Harpy3ku ka=1,2:

N=2P; =P34 Lo+ Grp+ Gg= (4,20 45,9 1,1 4+ 63,24- 1,1 -
1-24,5.1,2 = 109,7 Tc.

CyMMa MOMeHTOB BCEX BePTHKAaJbHBIX CHJA OTHOCHTEJLHO OCH, APO-
XOALLeH uepe3 eHTP TAKECTH NMOAOIUBHI,

SP;{, = Py 2,45 P31,9—(Gq 0,55 —G 0,55 = 2,67-2,45 -
+4,7.1,9—29,4.0,55 — 66,89.0,55 =— 37,49 TcM.

CyMMa MOMEHTOB BCE€X [GPH30HTAJBHBIX CHJA OTHOCHTE/NbHO TOH XKe
OCH

ST, 2, = E; 2,43 + Eqr 3,65 = 19,49-2,43 4 17,08.3,65 = 109,7 oM.

BeanunHy 3KCUCHTPUCHTETA NDUJOXKEHHS DaBHOAEHCTBVIOLLEH BCex
cua onpenensiem no dopmydse (44)
— 37,49 +- 109,7
109,7

Kpaesne aaBieHHA 1oj NOAOIIBOM CTeHbBl BblUHCAsfieM [0 (opmy-
Je (50)

e = =0,66 M.

p=—"—r —

6.1 6
Pumare = 30,34 Tc/M?,
pvun = 6,22 re/m2,
dM

Q,_, = _aif_f_ = 0,36x2 - 4,14x — 13,17.

109,,7(1 6'0,66)
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MakcHMaAbHLA NpoAeTHHH MOMeHT npy Q=0
0,30x% 4+ 4,14x — 13,17 =0
x?-411,5x — 30,58 == 0, orciona

1, + ‘/(——I-!—’—s—w+36 58: 2,62
X = > 5 ) , 08 x=2,62 M.
Myare = 0,122,623 4 2,07-2,622 —13,17.2,62 + 1,61 == 16,53 TcM.

Ceuenne 2—2

P P 1,12 1,12
M2~—2='—( 111 +"_;") s —(30134—1‘

2 3
1
+ 25,92) = 15,57 Tom;

P p
Q, _, =--(-—i-—*i— + —E‘——) 1,1 40,5.1,1(30,34 + 25,92) = 27,16 tc.

Cedenne 3—3

-t X

P, G Gq ) 0,62 0,62
2 3

]
X (—2-- 8,63 —f—6,22) ==— 2,46 TCM;

Q3M3=(-%”‘-+f§—+ f‘; )0,6*0,5-0,6(8,63—1—6,22):
= 7,94 T1C,
YA
P, 2,43-1,1
T, == = 2,43 1c/M%,
1, !, 1
P 05 LL o 1o/ M2
6 6 ' ’
G _9BLL_ 15 65 re/m
4.9 4.9 ’ ’
% -——-24'2:;’2 = 6 Tc/M2.
Ceuenne 3'—3’ . ’ 6o \ (e 0.6y
S *
O L IArT iy e anl

(JCS +9,6)3_ ___!__ ) Xg .
-+ 2 (2 sz"l‘Pa;)‘f‘sz-l—Ué’r(l*— 4,3)“—-

(x; 4+ 0,6)* (x5 -+ 0,6)2
2 T 3

—— (1,01 413,65 + 6) X
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1
% {"{ (4,02 (x. - 0,6) 4 6,22] -+ 6,22 } 1 95,27, -
99.85-0,3

+22,85-0,3 — — — x = 0,67x; — 6,02x; + 15,73x, + 4,4,
e 30 6,22 0.6
!34"—' ’ X ’
pms_—:( ~ E;-)LS—I” ) + 6,22 = 4,02 (x, -+ 0,6) 4 6,22;
dMS.F__Sl 2
Q3!__3: ——— Tz 2,0].1':5'_" 12,04x5+ 15,73-

MecTo npUIOKEHHS H BeJHYHHA MAaKCHMAJbLHOTO NOPOJIETHOTG MO-
MEeHTa

2
Q=x,—5,99%,47,83 =0;

5,99 5,99 \2
X, == ——— o — 7,83; xsl=4,l M; X5, = 1,88 M2

Muanc = 0,671,888 — 6,021,882 - 15,73.1,88 + 4,4 = 17,15 1cm.

2-i cayyail 3arpyXeHHs. BpeMenHHass Harpyska pacnoJio)KeHa Ha

JaCTH APH3MH OOPYIEHHA, YTO CO3JaeT MAKCHUMaJsbHbIA TPOJETHLIA MO-
MEHT B BEPTHKAJLHOM 3jeMenTe (pHc. 38).

QH-‘: A ;‘JM ?

— [T

6000

1300

Puc. 38. PacueTHans cXeMa K OnNpelefieHHi0 BHYTPEHHHX YCHIHA B 3je-
MeHTaX CTenbl (2 cayuai)

Ounpejeasem YCHIHS B aHKePHBIX Tarax no gopuyJae (55)

19,49-2,43 +-11,23-2,4
4,8 sin 42°

rae Eqp =2,34-4,8 = 11,23 1c.

S = ==23,l4 1C,
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BepTHKanbHBle H [OPH3OHTAJIbHbie PEAKUUM B MeCTaXx COeJUHEHHUA
aHkepHBIX TAT onpenenaseM 0o opMmyae (56)

U = 23,14 5in 42° = 15,48 Tc;
V =23,14cos 42° = 17,2 1cC.

Ceuenne [/—{’

5,46 (x + 2,5)%0,5 x2

My_p = 2,34 — — 15,48x —
1'—7 7 3.3 + 2,3 5 5,48x

—17,2.0.3 (1 — -ng-) = 0, 13x3 42,1142 — 12,06x — 3,21;

dM ’ ’
Q{F__!-H’: - !1:0,38x2+ 4,22.1‘-‘-—12,06.
dx

MaxkcuManbHBIH npofieTHLIH MOMEHT NTPH Q=0

x2 -+ 11,24x — 32,16 = 0,

507 11,94
gt (=

4500

JG0

600 1200
r

' T [T SN f NN SN 3

: !//-(112*24)2+ 32,16,

I}

Konmppopl | x=2,30 M,

--{—2,1 [ ~2,362'—]2106‘2136__
— 3,21 =— 18,28 1cM.

J400
H=5700

T ! Hipumep 4. Pacuer

yrOJKOBOH NTOANOPHOH CTe-
: Hbl C KOH1DP(JoOpcamu

lawno: yroakosas Mo-
M/2deHoy  HOJIUTHEA  Kee300eTOoH-

J

QJ{&W’L oo 1300 HaA ﬁﬁg' Hast NMOANOPHAS CTeHa ¢
7

4700 | J00 KouTpdopcamu (puc. 39)

B = 4300 ! Bricota mojmopa rpyuTa
g 45 M, raybuHa 3anoxe-

Puc, 39. OGwmii Buj yroaxosoi noamep-  HHA NOJOMWBH (PYHAAMEH-

HOW CTeHBl ¢ KOH1p(opcamu ta 1,2 M, mEpHHA moxoLI-
Bol (yHZAMeHTa InpejaBa-

DUTEJNBHO IIPHHATA 4,2 M.

Ha DoBepxHOCTH nNpU3MbI OOpYLIEHHS paclofioKeHa PaBHOMEpPHO
pacnpejesieHHas Harpy3ka HMHTEHCHBHOCTBIO gH=4 TC/Mm?,

BricoTy ceuyeHHs] BEPTHKAJBHBIX H TOPH3OHTAJbHBIX 3JIEMEHTOB IIPHU-
numaem 0,3 M, ToamuHy KOoHTpdopcos — 0,2 M, paccTosHHe MEXAY OCH-

MH KOHTP()OPCOB -— 3 M.

OcHoBahne NOANOPHOH CTEHH — IVIHHUCTBE TPYHTBHI CO CJEAVIOLIH-
MH XapaKTepHCTHKaMH TpPyHTa MNPUPOAHOTO cJOKeHHA (1m0 JAAHHBIM HH-

XKEHEPHO-TE0JIOFHYECKUX HCCRAeJOBAHHM)
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oy = 16 Py = 17
CI = lr5 TC/M2; GII — 1:7 TC/Mg;
Y == 1,6 rc/m3 14 1,6 tc/m3

A noBbMEBHA Hecyiieil cnoCOOHOCTH OCHOBaHHA ROX RCACIIBOH
GyHIaMEeHTa ITOANOPHOH CTEHH npeAycMaTpuBaercd meOcHOUHAA TOAYIL-
Ka toJamuHon 0,6 M y mHpusoit 4,8 M (Ha 300 mm Ooablue NOAOIIBHI
QyHA2MEHTa B KaXAyi0 CTOPOHY) €O CACAYIOLUMH XapPaKTepHCTHKAMH:

Py = @y = 407
cp =cpp =0;
v=2,1 1c/M3.

[pYHT 3AacCHIIKH ~ NMECOK MEJKHH CO CASAYIOUIMMH XapaxkTepPHCTH-
KaMH:

¢; = 30%; (P;I = 32°%;
1’; — 2y09 TC/M3 ‘V;I = 2,09 TC/M:;.

Pacuer BegeMm Ha 1 M NOATOPHOH CTEHBHI.

Pac4eT yCTOAYMBOCTH MOANOPHOHM CTeHbl NpoTus casura (puc. 40)

a q L ymeim?
S 2 0 0

N1350 1000
/)
\ ¥
800N £
e Egr -
%‘ 0 rﬁ' 7S E
5 ﬂf a oy
R /i
DR o i
(B ¢ Syr

mu  1odowds

- e _ f: si Lienmeo mamec-

% Puc. 40. PacyerHas cxema
S K onpeaenenuio oButeH
BRI RN YCTOMIHBOCTH CTEHLI

Pacuer BejseM N0 pepBOMY NpeaesIbHOMY COCTOSIHHIO.
Yroa HAKJ0OHAZ MAOCKOCTH OOpYyIIeHHd TPyHTa 3achilKH, TpaA:

30
= 45 e ——— = 30,
0, ;

d 3



Bec rpysTa Bal nepejiHed KOHCOMLIO H B KOHTYpe acd

.
Grp = P10,9+4 P51,1=10,9:0,6:2,09-0,9:1 + —- 3,3:5,4:2,09%

1
X 1,11~ —5,4:3,3:0,2:2,09-1,1 = 19,7 e

Cob6cTBeHHHN BeC CTeHH € K03b¢uuueHTOM HaAeXHOCTH MO HAarpys-

Gep = (Py -+ P3+P4) 0,9 = (4!05+3: 15+ 4,45)-0,9 = 10,56 7c.
Kos¢duugesT ropusoHTaJbHON COCTaBAfIONMEH aKTHBHOTO JAaBJeHHS
rpyHTa onpezeiseM no taba. 10 npua. 3:
KP::O,SS (6=(PI$30G; 3m60=30n, p:O)

[OpH3OHTANLHYI0O H BEepPTHKAJbHYIO COCTABJSIOUIHE HHTEHCHBHOCTH
AKTHBHOrO AAaBJEHHA IPYHTaA 3aChIIKK Ha raybume D,/ M onpelenseM no
¢opmynam (3) u (4)

Op == 2,09.1,1:5,7-0,33 = 4,31 1c/M?;
op = 4,31 g (30° -+ 30°) = 7,46 Tc/Mm®.

'opu3oHTANBLHYIO B BEePTHKANBHYIO COCTABJsIONIHE AKTHBHOIO JaB-
Jenus rpyHta onpefenseMm no dopMmyaam (12) u (13)

]
E, ="'"2"" 4,31.5,7 = 12,3 71c;

!
Ep = —7,46-5,7 = 21,3 1c.

Fopusonraibiyo m BEpPTHKAJILHYI0O HHTEHCHBHOCTH AKTHBHOTO JaB-
JEBHA OT pPaBHOMEPHO pacnpelesIeHHOH HArpy3kH, PaclioNOXEHHOH Ha
NOBEPXHOCTE MNPH3MLI O6pPYIHEHHH, onpelensieM ¢ KO3(D(HUHEHTOM Ha-
AEeIKHOCTH O Harpyske kg=1,2 no ¢opmyaam (19) u (20)

Ogp = 4-1,2:0,33 = 1,58 1c/M?;
0qp = 1,58 tg (30° 4- 30°) = 2,74 Tc/M2.

'opu3onTaBbHyIo B BEPTHKAJNLHYIO COCTABJAsIONINE AKTHBHOTO JaB-
JIeHHs1 TpyHTa onpenensem no dopmyaam (21) u (22):

Eq[*"—'—- 1,5'8'5,7":'-9 1C,
EqB —_— 2,74‘5,7 —— ]5,6 TC.

Pacger yCTOHYMBOCTH CTEHH HPOH3BOAHNM [J YeThIPeX BO3MOX-
HHX CJIy3aeB CABHTA.

1-i cayuyaii (P1=0) — no naockoctu ef (moaouiBa CTEHH — Hiebe-
HOYHAs TOAVIIKA)

ChABHrapomyo chay onpeaeiseM uo gopmyae (36)

Ten= Ep+ Eqp= 12,34 9=21,3 1c.

[MaccuBroe RaBienue rpynta onpereasem no ¢opmyae (39), npu-
HHMasa

A= 11 y;=2,09 c/ud
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1
Ey=—752,09.0,9-1,28.1 = 1,36 tc.

CyMMy DpPOeKIHH BCEX PacyeTHHIX CHJI HA BePTHKAJBHYIO HJIOCKOCTh
onpeaeaseM no dhopmyae (38)

N=2pP,=10,5--19,7 421,34 15,6 =67,4 1c.
Y epxkuBaioulyo CHAY onpenenasem no ¢opwmyae (37) u m. 6.13
Tyy=67,41g(30°—0°) + 1,36 = 40,2 1c.
ITIposepsiem BoimoJiHeHHe ycaosus (35)

T 40,2
YA o —2—=1,88> 1,2 (ycaosue YEOBJRTBOPRHO) .
Ten 21,3

2-# cayvai (P2=0,5:@1=8°)

Casurawmas cuna Tex=21,3 1c.

Koapdunuent nacCHBHOrO HAaBJjeHus IPyHTaA onpededisieM mo ¢op-
Myse (40)

Qo

D) 1,76
2)"" '

Ay == 182 (45-:: 4

[TaccaBHOe pmaBJeHHe rpyHTa onpepedasiem no ¢opmynae (39), mpu-
sHuMas yi=1,6 Tc/m? 1 ¢;=1,5 1c/M?

i 1.5-2.34
= —1,6.0,9-2,342.1,76 - ————
£ 9 0 T tg 16°

CymMmy npoekuuii BCeX pacUeTHHX CHJ HA BePTHKAJBHYIO IJIOCKOCTh
onpefessieM no ¢opmyde (38), yuutoiBasg Bec rpyHTa B KOHTYype fekn

(1,76 — 1) = 16,2 1c.

1
2P; =67,4-44.0,6-1 -2.1*0,9—1—? 3,85:0,54:1-1,6-0,9=173,4 1.

Yaepxusaoulylo CHJIy onpefeaseM no ¢popmyae (37)
Tyn=173,41g(16°—8)+3,9-1-1,5+416,2=32,4 rc.
IIpoBepsiem BhinoJHeHHe ycaoBUsA (35)

T 32,4
T:: — o1 3 = 1,57 > 1,2 (ycsioBHe yAOBJETBOPEHO).
3-it cayuai (P3=@i=16°)
TGH='=21 ,3 TC,'.
34[1 — 1176;
I 1,5-2,91
=-—1,6.0,9.2,912.1,76 - ————— (1,76 — 1) = 22,2 1c;
En=—3 ? T ) -
Tyll=4'l'l*5+22’2=28’2 TG,
28,2
Tyn =—===1,32> 1,2 (ycnosue ynoBJIEeTBOPEHO),
Ton 21,3

4-% cayyalt (JONOJIHHTEJbHLIA) — IO ILIOCKOCTH, HPOXOAAMIei Mo
KCHTAKTY «iieOeHOuHad NOAYIKA—TIDPYHT OCHOBAHUAY,

't



Casuraomas cuana Tex=213 T1C.
[laccusnoe AaBseHue rpyHTa onpeleaseMm no ¢Popmyae (39), npus

raMag y; =2,09 T¢/M?* n ynedbHOe cLenJieHHe LeOCHOUHOH NOAYIIKH ¢
IpYHTOM OCHOBaHHSI PABHLIM HYJIO:

1
Fn=—2,09:0,9:1,8.3=8,85 1,

rae Ko(ac]:)q:muﬁea'r TACCUBHOI'O AABJECHUA IPYHTa Ay ONpenensieM 0o dop-
MyJae (40):

30°
Ay = tg2(45°+ . )=3.

CyMMY npoeknnii Bcex pacCYeTHHIX CHJ HA BEPTHKAJLHYIO DJOCKOCTD
onperenseM no ¢dopmyae (38), yunThiBaga BeC meOeHOUHOH NOAVILKH:

SP; = 67,4 + 4,2.0,641:2,1:0,9 = 72,2 Te.

Yaep:KHBaomyio cuiy onpereasieM no dopmyie (37), npHBEMas
¢1=16° 1J151 TPYHT2 OCHOBaHHuN:

Tyn = 72,2 tg (16° — 0°) 4- 0 4 8,85 = 29,65 <.

Ilposepsem BHDoauenue ycaobusa (35)

Ton 29,65
= == },39> 1,2 {yonopre yRODPICTBOPEHO).
Ten 21,3

YCTOHYHBOCTD CTE€HHW NPOTUB CABHra olfecneyena.
Pacuer yCTOHYHROCTH OCHOBAHMS

PacueT BeaeM 10 nepBOMY IpelesibHOMY COCTORHHIO,
CymMMa npoeKuHit BCeX CHJ Ha BEPTHKAJBHYIO NJOCKOCTh SPi=
=67,4 TC.

CyMMa MOMEHTOB BCeX BEPTHKAJbHHIX CH OTHOCHTEJbHO OCH, DIPO-
XOAAHIeH uepe3 LEHTP TSKECTH OJO0IBH:

P;l;=P; 1,84 Py1,35 4 P30+ P,0,14 P50,05— E; 1 —
— Egp 0,45 = 1,02.1,8 4 3,65.1,35 4- 0 - 4.0,1 4 18,7+0,05 —
— 21,31 — 15,6+0,45 =— 20,2 TCM.
CyMM2 MOMEHTOB BCEX TOPH3OHTAJABRLIX CHA OTHOCHTENBHO TOH Xe
OCH ZTf Zi - Ep l,g + EQP 2,8 — 12,3'1,9 + 9!2,85 — 49 TCM.,

BennunHy SKCUEHTPHCHTETA NPHJOXKEHHS PaBHONEHCTBYIOIIEH BCeX
cua onpegensem no gopmyne (44)
— 20,2 -} 49

= ST R 0,497 u.
¢ 67.4 el M

[IpuBefeHHas IHPHHA NOAOWBH B=B—2¢=42-—2.0,427=335 .

Koadpduunentl Hecywefi cnocoCHOCTH IpyHTa IHpn ig @i=tg 40°=
=(),839 no raba, 3
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KO3 (QHUHERTH BIMANHSA HakK/JIOHA HATPY3KH HO topmyae (46)
21,3 \°
i ——(l -——-——-———~) = 0,32;

YT\ 67,40

21,3 \3
g =1{1—0,7—""] = 0,475.
K ( ! 67,4)

Bespasmeprnie K0ahdunnents no opmyse (49)

A; = 46-0,32-1 = 13,4;

B, == 66.0,475.1 = 31,3.
Hecymas cnoco6uocts ocHoBaHHst no ¢opmyne (43)

®, = 3,35 (13,4-3,35-2,1 4- 31,3.1,2-1,6 -+ 0) = 515 rc.
[IpoBepsieM BHNOJMHeHHe ycjoBHs (42)
@ 515

N=067,4 c< _;':H = = 430 Tc (ycsoBHe yn0BJETBOPEHO).

YCTOHYHBOCTE OCHOBaRKA 1O nofomBoi ofecnieYena.

IIpoBepsem HECYIIYI0 CNOCOOHOCTL I'PYHTA OCHOBIaHHS A YCJOB-
HOro (PyRjaMeHTa IIMPpHHOH B=4,8 M W IayOnHOH 3anoxenns h=12-+
+0,6=1,8 M.

TlpHBsesennas wrpuHa NOAOLIBH

5=4,8—2.6,457 = 3,95 .

KospdnruuenTn Recymedl cnocoGHOCTH IPYHTA py tg @r=tg 16°=
=0,287 no Ta6a. 3

11’=1’2; q=4,5; c=11,5.

Ko>¢$HuneHTH BIHAHHA HAKJAOHA HAarPy3KH NO gopmyne (46):

( 2,3—-8,8 9 _
- 72,2+3,95-1,6-3,5) 0

[ ==

L1

21,3 — 8,85
ig={1—-0,7—mmm—————
( 72,2+ 3,95-1,6-3,5
fcm0,755-—'1—fé-9:_?-155-_ 0,695.

bespasamepnnie Ko3dbuunenTn no ¢popmyde (45):

A, =1,20,6565-1=0,78;

B; = 4,5:0,750.1 = 3, 4;

D,=11,5.0,695.1 = 8.
Hecymas cnoco6uocTs ocHoBanus 1o ¢opmyne (43)
®=3,9 (0,78-3,95.-1,6 + 3,4-1,8:2,094- 8-1,5) = 117 1.

[Iposepaem ycnonue (42)

3
) == (},705;

O 117
N=17221C< =g = 97 Tc (ycaoBHe ya0BJIETBOpENO).
H ’
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YCTOAYRBOCTL OCHOBAHHA NOA [eGeHOYHON MOAYWIKOH TaKKe obece
neyexa.

Pacyetr ocHoBaHust no aedopmannsm (puc. 40)

Pacuer BeneM 1o BTOPOMY HpeAeJbHOMY COCTOAHHIO ¢ KO3(D(HIHEH-
TaMH HAJEeXKHOCTH IO HAarpy3Ke, paBHHMH €JHHULE.

PacueTHoe 1aBJeHHE Ha OCHOBaHHEe NOJ NOAOUIBOH (YyHAAMEHTA
onpeneysaem no ¢opmyae (17) raasst CHuII 11-15-74:

ity N ’ y
R =——= {Abyy; + Bhy, i+ Doy — vy ho)
H

IPH pacyeTHOM 3HayeHuu Qrr=40° no Ta6a. 16 raasm CHull II-15-74
A=2,46; B=10,84;: D=11,73.

 Ocranbupie XapakTepHCTHKH: ka=1; mi=1,2; my=1; yu=2,1 Tc/M?
Vi =2,09 1c/M3; cip=0; he=0: hy=1,2 M; 6=4,2 M.

1,2-1
R = l - (2,46-4,2.2,1 4 10,84-1,2-2,09 + 0 — 0) = 58,5 1c/M3.

Kosdpduunenr ropusoHTannHoft COCTABAAIOUIER AKTHBHOrO JAaBie-
HHS rpyuTa oapegensem no taba. 10 opua. 3:

7LP=—=0,3I (6=q:'n==32“; s==90=29°; p=0§.
YTON HAKJOHA NAOCKOCTH OOpYIUeHHS, Tpaj:

32
Bﬂ=45—"—'2__=29-

[opu3oHTa/NbHBIE W BepTHKaJAbHLIE COCTABJsHOLINE HHTEHCHBHOCTH
aKTHBHOTO JaBJIeHHs OT Beca IPYHTA M OT PaBHOMEPHO pacupeaeNeHHOoHd
Harpy3kH, pacnosoXeHHo# Ha npusMme o0OpyuieHus, oupegenseM no ¢dop-

mynaam (3), (4) u (19), (20), npuauMan v;=2,09 Tc/M3;
Or = 2,09.5,7-0,31 == 3,68 1c/M?%;
o = 3,68 tg (29° 4- 32°) = 6,64 Tc/MmE;
Ogp = 4:0,31 = 1,24 1c/M2;
Ogp = 1,24 tg (29° 4 32°) = 2,24 Tc/Mm2.

[opu3oHTaNbHBle ¥ BePTHKAJbHBIE COCTABAAIOLIMEe AKTHBHOIO J[AAaB-
JIeHHs OT Beca T'PyHT2 H PABHOMepHO pacnpeleneHHOW Harpysku onpe-
Adenasiem no doomvaam (12), (13) u (21), (22):

I
En == -—2—-— 3,68:5,7 = 10,5 1c;

]
E, = —é—' 6,64:5,7 = 18,9 1}

Eqp = 1,24'5,7——-—"‘ 7,05 TC,
Eqe=2,24-5,7= 12,7 1.

CyMMy npoexkuufi scex CHJ Ha BEPTHKAJAbHYIO HJAOCKOCTH ONpeae/d-
em no ¢opmyJe (38)
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N=11,74 18-+ 18,9+ 12,7 = 61,3 1e.

CyMMa MOMEHTOB BCEX BEPTHKAABHBIX CHJA OTHOCHTELHO OCH, PO~
XOAAIEH Yepe3 NEHTD TAXKECTH HOLOUIBHI:

prli =P1 I,8+P2 1,35+P30+P40,1 +P50,05""""EBI-"—
— Eqp0,45=1,13.1,8 - 4,05.1,35 + 0 - 4,45.0,1 4 17.0,05 —
—18,9-1 —12,7-0,45 =— 16,7 TcM.

CyMMa MOMEHTOB BCeX I'OPH3OHTAJIbHHX CHJ OTHOCHTEJNbBHO TOH XK@
OoCH

>T;2; = Ey 1,94 E¢r 2,85 = 10,5-1,9 4 7,06.2,80 = 40,1 1cm.

BeauuuHy SKCHEHTPHCHTETAZ NPUJIOKEHUs pPaBHOACHCTBYIOIEH BCex
CHJ1 onpejedizeM no dopmyae (44):

— 16,7 -+ 40,1
3—— 61’3 “—-0,38 M,

6= 038 M —— 12 47

== 0,38 M 5 = ¢ =0 M.

Kpaepnie naBjenusi Ha FPYHT NOJ NOAOIUBOH CTEHH ONpeje/seM 0O
popmyae (50)

_ 61,3 (lie-e,:}a_
wom 4,2-1 4,2 )’

Puaxe = 22,3 TC/ M* < 1,2R - 1,2'58,5 == 7032 TCIME:
pHHH = 614 TC/M2:

61,3

Pep =4 9.1

= 14,6 1¢/M2<< R = 58,5 TC/M3.

BunoanseM npopepky HecymeH cnocoGHocTH rpyHTa OcHOBaHH3#A, 3a-
aerawmiero Ha raybmne 2=0,6 M HHXe nopomsn HyHAAMEHTA,

Has ycnoBHoro ¢yHaaMeHTa LHpHHOR 4,8 M onpelesisieM pacyer-
Hoe AaBJieHHe, NPHHHMAg XAPAKTeDHCTHKH IpyHTa OCHOBaHHSA. Y=
=1,6 Te/m?;, ou=17% en1=1,7 1c/mM2

OcranbHbie XapaKTePHCTHKH: my=me=kz=1; ha=18 M; he=0;

vy =21 Tc/M¥; A=04; B=2,58; D=5,15.

1.1
Rz =—i_- (014‘4,8‘116'}'2:58‘1:8'2:1 +5115'1’7“0) =
= 21,60 1c/M2.

Bennunha 9KCHEHTPHCHTETA NPHJAOKEHHS pPaBHOACHCTBYWOILEH BCeX
CHJAl COCTABUT

= e = {}, :

¢ 61,34 5,3 oM
4,5

g=0,30 M T=0,75 M.
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Kpaesbie AaBJICHUA Ha I'PYHT OCHOBAHUSA:

66,6 (I 6-0,35)

pMﬂKC - 4 8 1

MHH 4 3

Pmanc = 20 T¢/M2 < 1,2R,=1,2.21,65 =26 Tc/Mm2,
Pyun = 7,8 Tc/M?2,

66,6
pcp_—“4 i 13,9 tc/mM? < R, = 21,65 1c/mM2.

Pacyer ocrnoBanua 1o gedopManusaM yI0BJIeTBOPEH.
Onpepencnde YCHAHH B 3JEeMEHTaX NOAMOPHO#H cTeunt (pHc. 41)

PacyeT BegeM No nepBOMY NpeAeSbHOMY COCTOSTHHIO.
Beprukaapias nauta. BepTHKAJBHYIO IJIUTY PacCUHThiBAaeM Kak
NPAMOYTOJILHYIO IVIHTY, 3aHIeMJICHHYIO N0 TpeM CTOpOHaM (ABYMA KOHTP-
dbopcamu H IVIMTOX OCHOBAHHA) CO CBOOOAHLIM BEpXHUM Kpaew,

- *
;: ! 6#‘:" :f,‘fg

KaHmp@oog(

‘ ZK =54ﬁ0

Puc. 41. PacueTHaa cxemMa K OnpefeleHUI0 BHYTPEHHHMX YCHJHil
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KoshyuueHT ropH30HTAJIbHOA COCTaBJIAIONICH aKTHBHOTO HAaBACHHA
rpyura onpelenseMm no 1Tada. 8 nmpui. 3.

b =0,330=¢e=0; ¢;=230; p=0).
UHTeHCHBHOCTH AKTHBHOrO AaBJ/IEHHA I'PYHTA Ha raybuue 5,4 M.
op =2,09-1,1.5,4-0,33 = 4,1 1c/M?%

Ogr = 4:1,2-0,33 = 1,58 1c/M2.

Takum 06pa3oM, Ha BEPTHKAJBHVIO IJIKUTY JAEHCTBYET TpalCUUEBHA-
Hasi HArpy3ka, KOTOPYIO MOXKHO NDEJCTaBHTb B BHAe NPAMOYTOJbHON H

TPEYroabHoi.
[IpH COOTHOUIEHMH CTOPOH IVIUTHL D,4/2,7=2 MOMEHTH B IpoJiere H

Ha onope OT NPAMOYrOJbHOH HarpyskH Ogr=1,08 Tc/M? cocTaBsT:

M, = 0,0025.1,58.2,72 = 0,029 TcM/M;
My:0,0402-1,58-2,72:=0’44 TCM/M:

M, =—0,0139.1,58.5,42 =— 0,64 TcM/mM;
M, =—0,083-1,58-5,42 =— 3,8 1cM/m;

M, = 0,045.1,58.2,7° = 0,52 Tcm/M;
ﬂ; — 0,0845.1,58.5,4> =— 3,9 TcM/M.

[Tonepeunas cusa Ha onope CocTaBHT (HA 1 M BBICOTH TJIUTH)
Q Gq{tly 1,58‘2,7

> :""———é—'——'m2,13 TC/M.

OrpuiBaoiliee ycuaue (OTPHB NAHTH OT KOHTP@OpCa) COCcTABUT (HA
| M BHICOTH JIUTHI)
N=1,58:2,7=4,24 1c.

Ot Tpeyronbuo#l HArPysku or=4,1 Tc/M? nmeem:
My =0,002.4,1.2,72=10,06 1cM/m;
M, =0,0188-4,1.2,72 = 0,54 tcm/m;
M, =—0,0112.4,1.5,42 =— 2,94 1cM/M;
'de'y =—0,0412.4,1.5 42 —=— 4 82 TcM/M;
M = 0,0041-4,1.2,7° = 0,12 Tem/m;

M = 0,0046.4,1.5,4* =— 0,55 TOM/ M.

IMonepeuHas cujia HA onope Ha 1 M BHICOTH

GF'IY L 4,1 + 3,3 2,7 .

OtpbiBaoiiee ycunue Ha 1 M BEICOTH (B HUXHEH YacTH IJMATHI)

4,1 43,3
N:—-——';—'———-z,7= 10 1c.
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CyMMapabie aeACTBYIOIIE YCUIHS HA NJHTY COCTABAT
M, = 0,029 4- 0,06 = 0,089 Tcm/M;
M, = 0,44 4 0,54 = 0,98 T1CcM/mM;
M, =— 0,64 — 2,24 =— 2,88 TcM/M;
My =— 3,8 — 4,82 =— 8,62 TcM/M;
M; = 0,52 4 0,12 = 0,64 T1CcM/M;

Hf; =em 3,9 0,55 =— 4,45 1CcM/M;

Q=2,1345=7,13 1c/M;
N=4,24 110 = 14,24 1¢/mMm.

Kontpdopc
Pacyernbiii m3ru6aiomiiii MOMEHT H nonepeyHylo CHJIy olpeleasieM
y ocHoBaHHs KoHTpdopca.
Paccrosinne Mexay KontpdopcaM — 3 M.
IeicTBylomas Harpyska — rOpH3OHTalbHOe JaBJ/icHHe OT CO6CTBEH-
HOro BeCa rPYHTa H paBHOMEPHO pacnpeneieHHOH HATPY3KH,
Pacuersnlil n3ru6aiomuii MOMEHT COCTaBJsET

1,68.3-5,4:5,4 I ]
M_'—'_"_“""'? - '+—2- -4111-3*514!'?!5!4'—':129 TCM.

[lonepeynasg cuaa cocrasiger
1
Q — l 158‘3.5!4 +? 4,1'3'5,4 _— 5818 TC.

DynnamenThas (DOAOIIBEBHAad) IAHTA
OnpenensieM ApaBJieHHe BHa TPYHT NOX NOAOWIBOH, DPHHEMAA £==

={,424 M.
R 2 (li6-0,424)_
:ﬂﬁﬂ 4,2 4.2 [

Puagnc = 29,6 Tc/m?;
pMHH —_— 6'4 TC/M.E-

Pacnpenenennas Barpyska Hal nepenuseii KOHCOMbIO:

OT B€Ca IrpyHTa
= 2,09.0,9-1,1 = 2,09 7c/M%;

OT COOCTBEeHHOIO B€Ca NJAHTH OCHOBAaHHUS
0,3-0,6.2,5.1,1
=TT 0.6

PacnpepeneHHan Harpyska Haj 3ajHeH KOHCOJLIO:
OT BPEeMEHHOH paBHOMEPHO pacnpeesicHHON HarPy3kn

gy = 4.1,2 = 4,8 1¢/M2;

= 0,82 71c/M2.

OT Beca rpyHTa
e =2,09.1,1.5,4 = 12,4 1c/m?;
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OT COGCTBEHHOro Beca M/AHTH OCHOBAaHHA (¢ ydJeroM KOHTpdoOpca)
gy = 1,32 TC/ M2,

OnpenesiseM MakKCHMAJbHLIA MOMEHT H INOMNEPEeuHYI0 CHJAY B NEPeA-

HeH KOHCOJIH
(22,7 — 20) 0,62 20.0,62

M=—'———""-—"-“"'§““——-“——~ =— 3,92 TcM/M;
0,62
Q‘-:"" (22:7—“ 20) (0,6—-— é"—o "é )-—- 20-0,6 £ e 12,81 TC/M.

OnpeneisieM MOMEHTH H IOHepeYHYIO CHJy B 3ajHell KOHCOJH, pac-
CYHTHIBAS ee KaK IVIHTY, 3aleMJeHHyI0 no TpeM CTOpOHAM (AByMd
KOHTpOpcaMH H BEPTHKAJbHOH nNJAHTOH), CO CBOOOAHBLIM YeTBEPTHIM
KpaeM, 3arpyKeHHON CHM3Y PEaKTHBHBIM HaBJEHHEM TPYHTA H CBepXy —
pacrnpefe/IecHHOR Harpys3koH npd cooTHoWweHuy cropod 3,3/2,7=1,2;

My = 0,0077.6,4+2,7% 1 0,0066-15,1-2,7% —
—0,0077.(4,8412,44-1,32).2,72 = 0,046 1cM/M;
M, =0,0316-6,4.2,72 - 0,0138-15,1-2,72 —
—0,0316-18,52.2,72 =— 1,27 1cM/M;

My =— 0,0387.6,4.3,3% — 0,026.15,1.3,3% -|- 0,0387.18,52.3,32 =
= 0,83 rTem/m;

M, =—0,0734.6,4.3,3% — 0,0347-15,1.3,32 +
-+ 0,0734.18,52.3,3% = 3,98 1cM/M;

M = 0,0443.6,4-2,7° 4- 0,0082.15,1-2,7% —-
—0,0443-18,52+:2,72 =— 3,01 T1CcM/M;

M; =— 0,0848-6,4.3,3° —0,01.15,1.3,3% -

-+ 0,0848-18,52.3,3%2 = 9,55 1em/mMm;
12,12+ 7,55 2.7
MaKc = _"‘+ - T = 13,23 TC/M.
2 2
[Ipumep 5. Onpenedente ycajugk B 9JeMeHTAX IieA€BOro nasa

[To pansnM DpHMepa 2 NPOH3BECTH pacueT LIeJEBOro nasa, Coups-
ramero cOOpHYI0 BEPTHKAALHYIO HJUTY ToduuHoH 400 MM ¢ MOHOJHT-

HOM myHTO# (puc. 42).
Deron c6opHoro aaementa M 300, MoHOAHTHONH PYyHAAMEHTHOH WJIH-

Tl M 200. I'ny6usa nasa 650 mm.
OupenensdeM H3rH0a0MUA MOMEHT U DONEpeYHYI0 CHAY B BepxHed

4acTH CTeHKH nasa (ua raybune 4,87 M):
1
Ep= “"é'- 3,98:4,87 = 9,67 1c;

Eqp=1,37.4,87 = 6,67 1c;

M= 9,691,624+ 6,67-2,44 = 31,97 T
Q= 9:69 "I" 6:67 —_ 16,36 TC.
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SanaeMcs pedanunnof 2=0,9{=0,9.-65=59 cm.
OnpefeiseM NJ€Y0 BHYTpeHHeH Naphi:

0,59
sint b5

= 0,72 M.

{1 —= o —

Ycuade BHYTPEHHeH napu onpefeasieM no gopMynae (61)

31.97
0.72 b

Ty

320 280 4d0 280 4

Yewmp ms- *

MELmu !
. Leump mg-

CeYeHUR 1-1 apliog

YENMD 1TRMEC -
mu ceyekuni-3

3/

Puc. 42. Pacuyernas cxeMa uieJieBOro nasa

'opu3oHTabHbBIE H BEpTHKAMNbBEE COCTABJAIOMHE BHYTDEHHeH NapH
oupejeaseM no opmynam (62) n (63)

P, = 42,7 sin 55° = 34,9 1c;
Pp == 42,7 cos 55° == 24,2 TC.

BricOTY BepXxHEH H HHKHeHR CXKATOH 30HH BLIUHC/AfeM IO dopMyJaM

(64) = (65) 16510 -+ 34900
Xy = L = 6,85 cM;
100 75
34900
= = 4,60 cm,
%= 700.75 N
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rae Rup=75 Krc/em?— pacuetnoe compotupiacnue OGeToda M 200.

6,85 -}- 4,65
2 = 65———“'—-;———"' = 59,25 cM.

Ilpunsartas paHee BeJHUHHA 2=509 cM oTaHYaeTcss OT MOJYYEHHOH
2=59,25 cm wmenee yem Ha 10 %, uro yjrosiaerBopser YyCNOBHIO . 627,
[lepepacuer ne Tpebyercs.

BryTpeHnHe ycmiansi B cedeHHH I--1 nepexHed CTEHKH Ia3a oIpe-

RengeM no popmyaam (67)
Q,_,= 34,9 16,51 = 51,41 1c;

0,0465
M, ,= (34,9 + 16,51) (0,59 +- ——2-——) = 31,4 1c.

BuyTpednne ychausi B CceueHun 2—2 3ajgHeli CTEHKM Nasa onpene-
JsseM Do hopmynam (68)

Q,_,==34,9 1¢;

0,0465
My_p=34,9 ———--24,2:0,25 = 6,85 rew.

BryTpennne ycunus aas ceuenus J—J3 Aummia CTEHKW na3a Onpene-
aaem no dopmyaam (69):

0,0465 0,48
Ms_s = (34,9-16,51) (0,89 4 ===+ ~2=)

182

1, I
+24,2:0,38 — —— (31 +5 -20,2) = 33,9 TcMm.

Pacyer nepenHedl CTEHKH ileseBOro nasa (ceueHue I—I) npowus-
BOAHTCA Kak H3THOaeMOro oJeMeHTa, pacuer 3afHEH CTEeHKH LlieJeBOro
nasa (ceuenue Z2——2) H ABHIIA (ceueHHe 3—3) BemeTCsd KaK BHELEHTPEH-
HO PacTHHYTHX 3JEeMEHTOB B coorBercTBHMY ¢ raasof CHull 11-21-75.

Ilpumep 6. Onpepenenre SKBHBAJEHTHbIX HArpy3okK
OT SIOABHIXHOIO TPAHCNOPTA

Hano: na paccrosuun 1,0 M OT BHyTpeHHe#d rpanm DOANOPHOH cTe-
HH PpacinoJioXXeHa HapyxHas rpaHbp OOpAIOPHOro KamHs, OTPaHHYHBAI0-
HIEr0 NPOE3XK VIO YacTh JOPOTH.

Tpebyercss OnpeAennTb HHTEHCHBHOCTb SKBHBAJICHTHHIX PABHOMEPHO
paéanﬂweHme NONOCOBBIX HArpy3oK OT KOJECHOH harpy3KH IO cXeMe
HK-80.

OnpenenseM MHEMMAJbHOE PACCTOAHHE OT BHYTPeHHeA TI'panH cCre-
HH JO cepelddBhl N0JOC Harpys3ok:

0,8
xy=1,0 7 = 1,9 m;
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0,8
x2=1,5—l—0,8+1,9+-—§—= 4,6 M.

ITo rpaduxy {(pue. 6) ycraHaBaAHBaeM HHTEHCHBHOCTH HOPMATHBHBIX
S5KBUBAJICHTHBIX HArpPy30K, PACNOJIOKEHHBX HAa NMOBEPXHOCTH NMPHIMH OG-
pywenus. [Hupuna noyoc 0,8 M.

g; = 6,25 Tc/m?; 7; = 3,8 Tc/mi.

[IPH/IO)KEHHE 2
[MPUMEPDI PACHETA CTEH TTIOJBAJIOB

IIpumep 7. Pacuer maccusHoOi CTEHM
NOABAJNA NOCTOAHHOH TOJHIHHL

Hauo: noagpasabHOe NOMelledHe KHPIHYIHOIO 3JaHHA CO CTeHaMH H3
KpyHOOeTOHHBX 640K0B mHpHHOA 80 cM 3 Oerona M 200. Boicota
noxasana H,=3,3 M, dyHnamedTHBIe OAHTH HHPHOA B=1,6 M, BHCOTOH
he=0,35 M, riy6uHa 3aj0XeHdus IOACHWIBH yHAAMEHTA OT TNona NOA-
pasa — 0,5 M. PacueTHas BbICOTA CTeHW mozBaja H=3,45 M (puc. 43).

NE

LeHME MAKecmy
nedoiy 8t

Prc. 43. OGuind Bug M pacyerHas cXxeMa MACCHUBHON CTeHsl MOABAJAA

Hopmarusuas Harpyska Ha orMeTke —0,3 M (B ypoBHe onupaHus
fepeKphTHA) OT BHINEJIEKAIHX KOHCTPYKIHUH 38aHud Ha | M cTeHs noj-
pajia cocraeiaser 20 1c. BpeMeHHada HOpMATHBHAS PABHOMEPHO pacmpe-
JeJeHHAan HArpy3Ka Ha MOBEPXHOCTH IPYHTA gB==] TC/M2

OcHoBaHue M TPYHT SachllKH — CY[VIHHKH €O CJCAYIOMIUMHE XapakK-

TePUCTUKAMHA;
TPYHT 3aChilKH

q’; = 1,95 1c/M°; v;l = [,95 Tc/m";
¢ =22 Py =24 ;
¢y = 0,5 1c/m? ‘3;1 =0,75 1c/u’.
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IFPYHT OCHOBAHHHA
v =2,05 Te/M%  yy; =2,05 1c/M%;

¢y = 247 Py = 267
Cy = I 1o/ M2 Cyy == 1,5 TC /M2
E = 1400 Tc/m2,

TpebyeTcd yCTaHOBHTb pa3Mepnl (PyrAaMeHTAa H OIPEAE/HTh YCH-
JUS B 3JleMEHTaX CTEHHI.

Pacyer Begem va 1 M CTEeHH nojiBsaJsna.
Pacyer yCTOHYHMBOCTH CTEHH MNOZBajAa NPOTUB CIBHra

Pacuer BeseM 10 NepBOMY NpedeJbHOMY COCTOSHHIO.
Kosh@uuHenT ropusOHTaAJbHONR COCTABJASIOILE aKTHBHOI'O JAaBJjeHMH

IrpyHTa onpeneasieM no tabn, 8 npua. 3 npu q3;=22° (Ar=0,46).

HMuteHcuBHOCTH TIOPH3OHTANBHEIX JAaBJEHHI Ha CTeHY NoABaja Ha

ypOBHe NOAOWBE (PyHAAMEHTa OT COOCTBEHHOro Beca rpyHTa M BpeMeH-
HOH Harpysku onpegedseM no bopmynam (3), (9) u (19):

0., =1,95.1,1.2,95.0,46 = 2,9 Te/M%;
Ogr=1:1,2.0,46 = 0,55 1c/M%;
Ocr = 0,5:1,30 = 0,675 1¢/M2,

rae k=135 (@;=22° 8=e=p=0) no taba. 11 npu. 4

03 = Op; -+ Ogr — Ocr = 040,55 — 0,675 =— 0,125 1c/M?;
0, = Opg 4~ Ogp — O¢p = 2,9 4- 0,55 — 0,675 = 2,775 1c/M?

Ho—005—22  _9g5— 2210 g
1= S e, 0,125 42,775 0 W

Capxralomasi cuja B YpOBHe nojouiB GyHAaMEHTOB

Ug'HI 2,775'2,8
T'ep = 0 '___2 = 3,

9 TC,

[TpoBepxy yCTOHYMBOCTH CTEHH RNPOHSBOJAMM TOJBKO AJd 3HAYCHHSA
B=0 (naockuii casur N0 NOAOLIBE).

CyMMy npoekilii B€eX pacyeTHHX CHJ Ha BEPTHKAJbHYIO HNAOCKOCTH
onpeaensieM ¢ KosphHUHEHTaMH HaReXHOCTH IO Harpyske AJjs IpPyHTa
H BpeMeHHO#l Harpy3KH COOTBETCTBEHHO Rka=1,1 u ky=1,2, aas cobcr-
BEHHOI'O Beca CTEBH H BHEILIHeH Harpysku k,=0,9:

N3P, =P, + P, -+ Py + N, = 1,47-0,9 + 4,13.0,9 -
4 (2,15-1,1 -4-0,45.1,2) -+ 20.0,9 = 26 Tc,

rape Py— Bec yHNAMEHTHOH YacTH H IpyHTa Ha ero ofpesax, OT IoO-
ROIABH 2o noaa noasana P=1,4-0,5-2,2=1,47 1¢;
P, — Bec crennt noiasaaa, P;=0,5-3,3-2,5=4,13 71c;
Py — BecC rpynta H,BpeMEHH(}ﬁ Rarpy3kKn HaJ J1eBOH HacThlO (PyHIa-
menta npu y;=1,95 1c/m?, P3=2,45-0,45-1,95+1.0,45=2,15+
ﬁj’ 0;45=2,6 TC.
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[TaccuBHOe MaBJehye rpyHTa onpeaeaseMm fo dopmyne (39), mpuua-
mas Ax=1 " yy=1,95 rc/m2:

1
Eq = > .1,95:0,9.0,52.1 = 0,22 rc.
YaepXKuBawIIyIO cuay onpeieiaseM no dopmyae (37), npaauMas
@r=24° u ¢;=0,5 Tc¢/M?* (cMm. . 6.13):
Tyn =26 tg 24° 4 1,4.0,5 40,22 = 11,32 1c.
[IpoBepsem BHINOJHeHHe ycaoBus (35):

Tyn 11,32
= ~——— =29>1,2 (yc/0BHE YIOBJETBOPEHO).
Tey 3,9

Pacuer ycTOAYHBOCTH OCHOBAHHSA

Pacyer BefieM MO mepBOMY MNpeAesbHOMY cocTodgHHIO. Onpeaeisem

HHTEHCHBHOCTb TOPH3QHTAJLHOINO JaBJeHUS Ha ypoBHe oOpe3a ¢yHAAa-
MEHTA.

0, (H1‘—h¢) =g__:775'(2!8"_0'35)__2 43 TC/ME
H, 2,8 ’

Moayne ynpyrocty martepuaia credn u3 GeToHHHX GJaoko M 2((
Ha pactsope M 200 pagen E=0,84-10% Tc/m2.
Koadpduuueur m, onpenensiem no dpopmyie (83)

1

4 ~_0,84-108.0,5"
1400.1,42-(3,45 4+ 0,35)
Kosddunuenr my no popmy.e
m, = 1,2(m, +0,2) =1,2(0,09! 40,2) =0,35.

Pacuetinie ycnans My u Qg onpenensiem no popmynam (78) u (80),
NpHHHMAs:

2:

m]_ — =0,091-

2.43
H = '—""'—'""'"'—':2.47 ’
1 =20 s 12543 o
rz=-&—-— m'—'——'—2,47 = 0,71;
H 3,45

X 1:2,47% = 0,47 TcM:
1 1 0,47
=0,71.3,45 {0~ 2,43 { — — — .0,71 — = 2,4 T1C.
Qi [ “+ 43(2 5 )]+ 3 45 TC
OnpexnensieM MOMEHT OTHOCHTEJBHO LEHTPA TAXKECTH NOHOUIBH
(03 + 0) ey

—— —P3:0,470 4 N¢-ecq =

M= Mg+ Qu-hg -+~ .
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2
20’47+2’4_0,35+ &Z%tw . 0’35 .

—{2,15-1,140,45.1,2) 0,475 - 20-1,1-0,01 = 0,32 TcMm.

Be/lHunHy 3SKCHEHTPHCHTETAa NPHJIOXKEHHS! PaBHOAEHCTBYIOURH OIpe-
nensieM mo popmyne (44)

IIpuBeeHraa WUPHHA TO/AQUIBHL

B=B—2=1,4—2-0,012=1,38 m.

Kos¢pduuueHTH Hecylied cnocoOHOCTH rpyHTa npH tg @r=tg 24°=
=045 — no TabJa. 3

A, =3,8 A =10, A, =19
KoabduuueHTsl BJAHAHHUA HAKJOHA HArpysku — mo dopmyne (46)t
i\, = (1 NS - 3
v 2 - 1,38-1.2,5 )
ig= (1 —0,7.0,13)*=0,75;
{c =0,75 — _1_1—;{;—%_? = (,72.
BespasmepHbie Ko3hpuurueHTH — 110 popmyne (45):
A= 3,8.0,65-1 = 2,47,
By =10.0,75:-1=17,5;
D, =19.0,72-1 = 13,7.
Hecymas croco6HocTh OCHOBaHUA — 10 Popmyae (43):
®=1,38(2,47-1,38-2,05--7,5-9,5-1,95 4 13,7-1) = 38,2 rc.
[Tposepsaem ycaosue {(42)

O 38,2

N = 26,q < =Ty = 31,8 1c (ycaoBue yIOBJAETBOPEHO),
H ’

YeToHYHBOCTE OCHOBAHUS NOJA NOAOWBOH (yHAaMedTa ofecheucHa.
PacueT OCHOBAHHA N0 aedopManuam

PacueT npou3BOAHM U0 BTOPOMY MNpPENebHOMY COCTOsHHIO. Pacyer-
HOe JaBJieHHe Ha OCHOBaH#e omnpefenseM no d¢opmyae (17) raasu
CHaull 11-15-74.

nty - Mg

R=— (Abvyy + Bhyy + Deyy — ¥ir-ho).-
H

ITo ta6a. 16 raasw CHHIT 11-15-74 npu ¢1=26°
A=0,84; B=4,37, D=06,90.

OcTasibHble XapaKTePHCTHKH: ky=1 (0.3 25 rnaBm CHull [1-15-74);
my=11; my=1,0 (1aba. 17 raasm CHull 11-15-74); h=2+h,=2+
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+05=25 m (n 8.16 nacrosimerc PyxoBoacrsa); h,—raybuHa oOT
ypoBusi NJaHUPOBKH A0 moja nojBana (=245 M); vy11=2,00 rc/m3;

‘7;1 = 1,95 1c/m3; ci1=1,0 T¢/M?; b=1,4 m.

1,1.1,0
R = 1——-6——(0,84- 1,4.-2,05+4,37-2,5.1,95 4~
+6,9-1,5—1,95.2,45) = 32,2 rc/m2.
KosdhduupenT ropu3oHTalbHON COCTaBJISIIOILEHl AKTMBHOrO NaBNEHHA
rpynta onpeneasieM no tadua. 8 npui. 3 npu @ y=24° (Ar=0,42),

HMuaTeHcHBHOCTH TOPH3OHTAJNbHHIX AaBJAEHHH OT Beca IFPpyHTa M paB-
HOMEpHO pachnpeleleHHOH Harpysku onpeaenseMm no popmynam (3), (9)
E (19) Ba ypoBHe obpe3a dhynaaMeHTa:

Or, = 1,95-2,6-0,42 = 2,13 1c/m?;
Ogr = 10,42 = 0,42 r1c/m?;
Oer = 0’55'1 3 = 0,72 TC/ME!

FAc k=1’3 ((P ;I =24 5=8=p=0) no taba. 11 IPHI. 4
03 = 0 + 0142 """0,72 =—0,30 chmﬂ;
Oy = 2} l3 + 0,42 -—0,72 — 1 ,83 TC‘,’Mﬂ;
1,83
— 2,60 O A 2: .
& 031 1.8 M

OnpenensieM CYMMY [IPOEKI{HII BCeX CHJ HAa BEPTHKAMBHYIO HJI0C-
KOCTh

N¥ = 1,47 + 4,134 2,6 - 20 = 28,2 1c.

Bayrpennue ycuaunsgs My u Qp onpenensem no ¢opmynaam (78) u
(80) npu m;=0,091, my=0,35 n
H, 2,23

= —— = ——— == {},65:
"="H T 3.4 °

] I ]
M;=0,3|0-1,8{———:0,65 -} — 0,662
0= 0.95[0+ 1.8 — - 0,85+ 0.6 |
% 1.2,232 = 0,31 TCM;

1 | 0,31
—~065-3,456} 0-4+1,83({— —— .0, — = 1,7 TC.
Qy = 0,653 [ -+ (2 6 65)] 345 7 1C

OnpeaenneM CyMMY MOMEHTOB BCeX CHJ OTHOCHTENLHO OCH, MpOXO-
ASAIEH Yepe3 HEeHTP TAXKECTH NOAOLIBH:

2
02'}1
M:-MH",'QH‘h(I)_l— i : -_P3'0=475+N€GH=0131 + 1:70335+
1,83.0,352
—-—-—-—-——-———’83 “2:60,475 + 200:01 =0,02 Tcm,

4

Z

TIE €¢p — CAYyYaHHBIH 3KCHEHTPHCHTET.
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IKCUEHTPHCHTET APUIOKEHUA PABHOJCHCTBYIOUICH HACPY3KH
M 0,02

p = —— = ~ 0.

N 28,2

Kpaerwie JpaBiieHHs Ha TPYHT NOA OOROWIBOH ¢QyHAAMEHTA onpeje-
aseM no dpopmydae {50}

28 .2

Pruaxe = Pep S 4T=20'l Te/M << R = 32,2 1c/™m2.

MiH

Pacuer no aAedopmauusmM yXOBJAETBODEH.
Onpeaenenne yCHJIMH B CTeHe MOABaAA

Pacuer BegeMm mo mepBomy MNpelenbHOMY COCTOAHUIO, 3HAYEHHS pac-
YeTHoiX ycuanht My H Qu npusrMMaem u3 pacueTa OCHOBAHHA Ha YCTOM-
YHBOCTbD:

MH — 0,47 TCM,
QH — 2,4 1C.

3HayeHUa pacyeTHHX YCHJIHH Qp u M, onpexenasem no ¢opmynam
(79), (81) u (82) npu m;=0,091 u my=0,35

0,71.2,47.1 0,47.0,091
— e (04-2,43) ———— — (.69 Tc:
| [ 2,43(2,47 + 1,13 — 3,45)
X 3 > ~}- 3.2 .47 ]X

X 1 (2,47 41,13 — 3,45)2 = 0,78 1om:

(‘/;:—-2-30'69'2’43- 0)2 47
\ 1-2,47 ’

2,43

Pacyer cTeHB f0ABaNa BEACTCA KaK BHEUESHTPEHHO CHKATOLO 3Jie-
MeHTa.

= 1,13 M.

xO:

OunpeaeaexHre pacueTHHIX AABJACHUH NOA NOAOWBOH (yHaaMeHTa

Pacuetdoe gaBjeHHe Noj NOAOILIBOH (pyHAAMEHTA AJAR ONPedeacHHSA
yCH/Aud B WIMTHOH 4acTH QyHAaMeHTa CTeHb M0OABAaJa Ompefe/sdeM NpH

N=1,47.1,1 4 4,13-1,1 4 (2,15.1,1 +0,45.1,2) -
+20.1,1 = 31,07 c;

M=10,32 1cm:
M 0,32
e — = T —— ! &
e="y T3r07 -0

PacuetHoe AaBaeHHe onpeaenseM no gopmyae (50):

31 .07 6.0, 0}
p”m“MT(Ii L4 )

M¥BH
Puarc = 23,2 1c/M?, Puug = 21,2 Tc/Mm2.




IMpumep 8. Pacuer TOHKOCTEHHOH Kene300€TOHHOH CTeHH MOjABajNa
NePEMEHHOH TOJIIHHDI

JlaHO: cTreHa IOJABAaJa BBINOJHCHA H3 XKeJe300eTOHHHIX IaHEJeH Ine-
peMeHHOTO CeUeHHs, YCTAHOBJEHHBIX BEPTHKAJbHO B IIEJ€BOH na3 JeH-
TOUHOro (pyHaamesta. TOAH{HMHA CTeH HA YPOBHE ONHPAHHUSA MNJHT MOKPHI-
Tust npuHdara 8;=210 Mm; Ha ypoBHe oOpesa ¢dyHAaMeHTa On=450 MM,
Beron mapku M 300,

Bepx CTeHOBOH maHe/d pacnosloXeH Ha OoTMeTke —1 M; ray0OuHa 3a-
JOXEHHUS TNOXOIBH (pyHaamMeHTa —8,35 M, BHICOTA (yHAAMeHTa hAp=
=1,2 M (puc. 44). PacueTHast BEHICOTAa CTEeHH NOjBaJja INpHHATa H=

8" 1070/ m? 000 Gy, Ggr

xzransas BENNE SRR M ;i

ﬁg = f5re/mé

w

-~
-

ﬁiﬁﬁﬁ
—[1-1"’

Puc. 44, O0mu# BUA M pacueTHA# CXeMa THOKOM CTeHH noasaia

=6,15 M. BpeMennasn HOpMaTHBHAs paBHOMEPHO pacipeaedenHas Ha-
Ipy3Kka Ha MOBepxHOCTH IpyHTa ¢¥=10 Tc/M% OcHOBaHMe H TPYHT 3a-
CHIIKH — CYTVIHHKH CO CAEAVIOWHMMH XapAKTEPHCTHKAMU:

I'PYHT 3acCHIIKH

-1'7; == 1,8 chMB; 17;1 = 1,8 TC/Ma;
¢y = 19°; ¢ =22
c;: 1,1 TC/MQ; ‘3;1 = 1,25 Te/M2.
NPHHHMAaEM
c; = (0,7 tC/M2 c;l = ] 1¢/M?

TPYHT OCHOBaHHS
v = 1,9 1¢/M3; vy = 1,9 1c/M3;

¢, = 2,2 1c/M% ¢ = 2,6 1c/M%

E=1900 1c/m2.
Tpebyercss ycTranOBUTL pasMepbl GpyHIaMEHTa H ONPEACJAHUTL YCHJHA
B 3JIEMCHTAX CTEHLI.
Pacuer BeaeM Ha | M CTeHbl OJABaJA.
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Pacuer yCcTOMYHBOCTH CTeHbl MOABANA MPOTHR CIARMIA

Pacuer BezeM no TMEPBOMY NpeAeanHOMY cocTofHH. Koadduuuenr
FOPH3OHTAJAbHOW COCTABJSIOUICH AKTHBHOrO NABJCHHS TPYHTA ONpened-

eM no Taby. 8 npua. 3 npu @y =19° (A:=0,51).
HuTencuBdocTH COPH3OHTAJBHBIX [AABJCHHH HA CTeHY MNOABafa Ha
ypoBHe NoAomBH (yHAaMeHTa OT COOCTBEHHOIO Beca TPyHTa H BpeMeH-

HO# Harpysky onpenesfeM no popmyaam (3), (9) n (19):
Gri = | ,8' 1 ,1‘ i '0,51 oma I ,OI Tc/Mz;

0., =1,8:1,1.8,35.0,51 = 8,41 1c/um*;
oqr = 10.1,2.0,51 = 6,12 re/m?%;
Ocp = 0,7-1,35 = 0,94 1¢/M2,
rae k=1,35 (@ ;==19°, d=geg=p=0} no Ta6a. 11 upun. 4.

01 = O'r1+(fqr'-"acp= I,Ol +6,12‘—"0,94=6,19 TCfMg.
Gy = Ops = Oqp — Ogr = 8,41 6,12 —0,94 = 13,59 1¢/m2.
Capurasouias cuJja B YPOBHE NOZOUIBH (DYHIAMEHTOB

6. — ;) H 13,59 —6,19) 7,35
Tcﬂ:‘:(z 21 _{__GIH____;._(______.__E__)_Z.____

+4-6,19:7,356 = 74,7 1c.

[IpoBepky ycTOMYMBOCTH CTEHH MPOH3BOJAHM TOJBKO AJA 3HAYEHHA

B=0 (naockuit casur Mo NOJAOLIBE).
CyMMmy npoekupil BCeX PACHYeTHHX CHJI HA BEDPTHKAJBLHYIO NJIOCKOCTh

onpejenseM ¢ Ko3h(PHIHSHTAMH HAAEKHOCTH N0 HArpy3Ke MAJIg TPYHTA
¥ BpeMesnHofi Harpysk# coorBetctBento Ka=1,1 u Ky=12, ana cober-

BEHHOrO Beca CTeHn ¥ BHewrHeH Harpysku Ky=0,9
4-9.0,9 4+ (22,7-1,1 4 18-1,2) = 64,8 1c,
rae P;—Bec PyngaMeHTHOR 4YacTH W rpysTa Ha ero ofpesax, oT mno-
MOWBK A0 Noja nogsana, Py=3,6-135-1-2,1=10,21 tc;

P,~— Bec KOHCTpYKHH NOABa/la H Ioja Hax noasatoM, P5=9 Tc;
P3-— Bec rpynTa B BPEMEHHOH HArpysKd Haj NeBofl yactoio (yHaa-
menta npu Y= 1,8 tc/m?, P5=7-1,8-1,8+10-1,8=40,7 Tc.
[TaccusHoe pasJieHHe TpyHTa onpeaeiaseMm no dopmyae (39), npu-
auMasi Ag=1 1 y;=1,8 Tc/m%:

1
Eg=—+1,8:0,9:1,352 = 1,48 rc.

YaepxuBaomyo CuAy onpefensem no ¢opmyde (37), npuunmas
pr=22° u ¢1=0,5 Tc/M? {cM. n. 6.13):
Tyn = 64,8-1¢22°-+1.3,6:0,5-} 1,48 = 29,2 1¢.

[IposepsieM BrIMOJIHEHHE yciroBusT (35)

29,2
T_ZE. = — =(,39< 1,2 (ycn0oBHe He YAORACTBOPEHO).

Ten 14,7
93



HeobxonpM0O AJS BOCODHSTHS CABMIAIOMHX YCMJAHA [PEAYCMaTpPH-
BaTh COELHAJbHEIC KOHCTPYKTHBHBIE MEPONDUATHS, HANPHUMED YCTPOUCT-
BO XeJe300eTOHHLIX PacnopoX.

Pacuyetr yCTOWYMBOCTH OCHOBAHHS

Pacuer BegemM no nepBomy npeieJbHOMY COCTOSTHHIO.
OnpenenseM HHTEHCHBHOCTb TOPH3OHTAaJLHOTO HaBJEHHA HA YPOBHE
obpesa pyHzaMeHTa

©—o)H | ~_ (13,59—6,196,15

6,154+ 1,2
46,19 = 12,39 1c/M2.

KoshdhuuuenTsl m; u my onpeienseMm no ¢opmyae (83) u m 8.11:

]
= —— e (), 44;
T 2,6:100.0,45° ’
' 1900.3,62-(6,15 -+ 1,2)

my = 1,2(0,44 -1-0,2) = 0,77,

Yeumuss My 0 Qu onpenensem no <¢opmyaam (73) u (75) npm
Jg/6n =210/450=0,47, npunamana v=0,0833 n v,=0,0857 no raba. o:

M,; = 0,77 (0,0833-6,19 4 0,0847.12,39)-1.6, 15% = 45,0 Tcm;
1 45

1
| 26,19 4 — 12,39 +1:6,15 - —— = 3§ .
On [6 T3 ] T

OnpepenseM MOMEHT OTHOCHTILHO LICHTPA THIKECTH TOAOMIBLL

¥

F

0y + O _’_@__ B

o g ThHhTy T
13,59 - 12,39 1,922
2 "o

3,6
—(22,7-1,1 4 1,8:1,2)- == =176,85 7om.

M=Mﬂ+Qﬁ'h¢;+

= 45 -} 39-1,2 4

a——

Beauunny SKCHEHTPHCHTETA NPHJOMKEHHS PaBHOACHCTBYIOIEH ompe-
aeasieM no opmyae (44)

76,85
64,8

= 1,19 m.

£ =

IIpHBeAeHHAS WIHPHHA NOAOWBH B=B—2=36—2.1,19=122 w.
Kos(puunenTsl Hecymel CHOCOOHOCTH TPYHTa npu ig @r=tig 22°=
==0,404 — 110 TabJl. 3: }"Q’ $2,8, Yq=9,0, Ye =17,

KoshdnurenTnl BIMAHHA HAKJNOHA HArpysKu no dopmyne (46) on-

peaenseM, npunuuMag Tep==0, 3a cueT Nepesayn CABHIaIOLIHX YCHIHMH Ha
PaCcHopKH, B CQOTBETCTBHY ¢ I, 8.14:

o= ={f ==1

Y g €
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bBespasmepusie koadpuuuentsl — no hopmyne (49):
Ay =2,8.1.1=2,8;
B, —=9,0.1.1=9,0;
Di=17.1.1=17.
Hecyiuas cnocoGHOCTb OCHOBAaHUA — 10 dopmyne (43):
d®=1,22(2,8.1,22.1,9+-9,0.1,35-1,8-417.2,2) = 80,2 T1¢C.
[IpoBepsnem ycnosue (42):
80,2
N =064,8 1c < o == 1—:2——: 66,6 T1C {ycaoBHe YHOBJAETBOPEHO).
YcToHuuBocTh QyHaMeHTa N0A NOAOWBOA olecneyeHa.
Pacuyer ocHopanua no aehopmanuam

Pacuer segeM no BTOPOMYy NDEAENbHOMY COCTOAHHIO ¢ KOIDPUIHEH-
TaMH HAJEMHOCTY MO Harpyske, paBHRIMH eAHHULE.

PacuerHoe jaBJjieHue Ha OCHOBaHHe oflipefenseM no opmyae (17)
raaser CHull 11-15-74:

My ’ ' |
R = T (g Bk + Doy = Yk

H

npu 3uadenud Qrr=24° no raba. 16 rmaswm CHull I1-15-T4; A=0,72;
B=3,87;, D=056,45.
OcTta/bHblE XapaKTePUCTHKU: Ry=1,0; mi=1,2; ms=1,0;

Yy = 1.9 o/ M V;t = 1,8 Te/M°; cip= 2,5 e/ M2;

ha=1,35; h=1,35+4+2=3,35 m: he=T ™M, WmHpuHy PyHZAMEHTA DPHHH-
maeM =36 M.
1.2:-1,0

R=—=—2= (0,72:3,6.1,94-3,87.3,35:1,8 4-6,452,5 —

—1,8.7) = 37,9 /M2,
ITo popmyae (6) HAXOANM Ar NpH @ (;=22°:

22°
Ap == tg3(45°—-- > )=0,46

HMuTetcnBHOCTH COPH3OHTAJLHBX RaBJeHHA TPYHTA HA YPOBHE Bep-
Xa CTeHLI u HA ypoBHe obpesa dyHpamenta onpegensieM mo Gopmynam

(8), (). {19): Oy = 1,8:1.0,46 = 0,83 1c/M2;
Ops = 1,8:7,15:0,46 = 5,92 1c/m2;
Oop == 1.1,35 = 1,35 1c/m2;
Gqp = 10.0,46 = 4,6 Tc/M2.
3nauenne k=135 (@ =22 e=p=0=0) no raba 11 npua, 4,
Gy = Gy —+ Ogp ~— G¢p = 0,83 - 4,6 — 1,35 = 4,08 1c/m2;
Gy = Gpg - Oqp ~— Gop = 5,92+ 4,6 — 1,35 = 9,17 1c/M2.
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Buytpennne ycuianst Ma; (u oupeneasem no dopmyaam (73), (75)
opH Os/0+=210/450=0,47, npunumas v,=0,0833, v2—00857 o taba. b
m;—044 m2—077

M, = 0,77 (0,0833-.4,08 4 0,0857-9,17)+1.6,15% = 33,0 TcMm;
] | - 33,0.0,4
QH=[-6—-4,08+-§--9,17' :

16,156 4 —————=26,06

6:15 + 5y500,77 — 20,06 ™c.
OnpepensieM CyMMY NOpPO€KUHH BCeX CHJA Ha BePTHKAJbHYIO IIOC-

EOCTh

-

IN = Py -} Py 4 Py = 10,21 - 9 4 40,7 = 59,91 1c.

OnpenensieM CyMMy MOMEHTOB BCeX CHJ OTHOCHTENbHO OCH, TPOXO-
Kalied yepes LEeHTP TAXKECTH NOAOLIBH

B

IM=M +Q.h, +——h + (P, + P))0—~Py—
9,17 3,6

= 33,0 -}- 26,06- | 2-]—--—-— 1,22 40— 40, 7—;—-—-—342 TEM.

Besinuyny 3KCHEHTPHCHTETA NPHW/IOKEHHs DABHOAGHCTBYIIIEH onpe-
neszaeM 1o gopmyae (44)

34,2

= 0,57 M.
°= 59,91 .
[TpoBepsieM BHINONHEHHE YCJIOBHS 11, 6.2]
B 3,6
= —_— ——— == 0,6 M.
e =0,07 u< 5 P M

KpaeBne nasnenusa onpeneiseM no popmyne (50):

59,91 ( 6-0,57)
p sl E——
make = 3 6, | 3,6

MHH
Puarc = 32,5 /M2 << 1,2R =1,2-37,9 = 45,5 1c/m?;
pung = 0,83 T1c/M32;

59,91
Pep = 3.6 = 16,7 Tc/M% << R = 37,9 1c/M2.

Pacuer no pedopManusM YAOBJIeTBOPEN,

OnpeaeneHue yCHAHH B CTEHOBOH NaHETH

PacueTr BeieM 110 11epBOMY NPEACJAbHOMY COCTOSHHIO,
3HayeHua pacueTHLIX VCHARA M, M Qg NPHHHUMaeM H3 pacueTa oc-
HOBaHust HA YCTOHUHBOCT:

My = 45,0 1cm,
= 39,0 T1c.

3uauenus pacuerHLX ycuaHin Q, u M. onpeneasiem no dopmyaam
(74) u (76) npn m;=0,44 n me=90,77; vi=0,0833 n v,==0,0857:
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] 1
Qy = [6, 19 (""5- —-0,0833'0,6) 4- 12,39 (? —0,0857~0,6)] pe

4.5.0,44
6,15 == ————— =15, :
¥ 16,15 6.15.0.77 0,4 TC
i (12,39-6,19)-2,12
== :4' :8_ T ’
M, = 15,4.2 5 [6 19 - YNE }x

X 1.2,122 = 18,2 TcM,

2:15,4 (12,39 — 6,19
[l/ﬁ,lgg-}—_-‘l(‘—"é—l—s———““—l‘ —-6,19] 6,15

o= 12,39 — 6,19 =2,12u.

Pacyer cTeHH NOABaJsa Bejercs Kak H3rnbaeMoro sJeMeHTa.
Onpejenenye pacyeTHbIX AasjeHWH NOL NOAOWBON (yHAAMEHTA

Pacyernoe spaBJeHHe MoA NOJOIIBOH (yHiaMeHTa MM onpejeseHHd
VCHJAHH B NJAUTHOH YacTH (yHAaMeHTAa CTEHHI NOJBaJa OIpelessieM NpH
N=Pi+Py+P3=10,21-1,1+9-1,1 + (22,7-1,1 +16-1,2) =67,7 1¢; M=
=76,80 TCM;

76,85 {13 B 3,6 0.6
€= Ter7 O MT T T T T UM
Pacuethoe pasnente onpeneisem no ¢popmyae (51):
2.67,7
== — == §7,0 2
pMch 3'0,67 TCXM

rae d=0,5-3,6—~1,13=0,67 wm.

Hpumep 9. Pacyer ol0uled ycTofiyuBOCTH CTeHb NOABaJa NPOTHB CABMra
10 KPYTAOHUNHHAPHYCCKHM MOBEPXHOCTAM

1. Llentp BpaleHHA NPHHHMAETCSd B TOUKe NepeceyeHHsi CTeHbl H
Hu3a NepeKpLiTHA NOoABana. PaccMaTpPHBAETCA YCTOHYIBOCT FPYHTOBOIO
MAacCHBa (BMecTe C KOHCTPYKUHAMH), OTPAHHYEHHOro NMOBEPXHOCTHIO 3€M-
JIM, ONOM 10JABAaJA, CTEHOH B JYTOR HEKOTOpPOH OKPYXMHOCTH, TPOBELEH-
HOH H3 NPHHATOrO UEHTPa BpaiteHnsa (pHuc. 45).

2. llns pacuera paccmaTtpHBaeMHH yuacTOK pasbuBaercs mapad-
JEeJMbHLIMH OTpe3KaMH:. BepPTHKaJbHHIMH, KOI'Ia He YyYHTbiBaeTcs CeHc-
MHYHOCTb, H HANpPaBJCHHLIMH NOA yrJjoM O K BepTHKAaJ/JH, KOrAa CeHCMHY-
HOCTL ParioHa yuuTHIBaeTCH,

YCTOHYHROCTD NPOTHB CABUra MO PaccMaTpHBaeMoOil KPUBOH CUHTA-
erca obecneucsHHOH, €CAH YAOBJETBOPAETCH YCAOBHE, HMeloulee 8 00ILEM
ciyuae NpH yueTe CeHCMHYECKOro Bo3AeHCTBHA B (PUILTPauHOHHOTO AaB-
JeHys TPYHTOBHIX BOX BHA:

1
\? g, 18 ¢;+bic;
@(l £ {8 ¢, 18 §; ) cos a,

i
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Puc. 45. Pacyetvan cxeMa K ONpEAeJeHKIO YCTOAYHBOCTH CTeHb MOABA-
Ja APOTHB CABMIA MO KPYTAOUMIHHAPHYECKOH MOBEPXHOCTH CKOMbMEHHA

n n
- SiN Ol = sing -
21 8ic ic 21 gwic ic

tg p
(l * igapts q:}z) CoS & p

TA€ fic U Sw;, — PABHOACHCTBYIOMHE CHJ, HEHCTBYIOUIHX HA MOAOLIBY
{-TO ICMEHTA C VYEeTOM CEeHCMHYEeCKOro BO3JcHCTBHSA:

8in = 8; V I - kgr (94)

g;— CyMMapHas CHJia OT Beca rpyHTa, BeCa CTeHH H OT Ha-
'PY3KE HA MOBEPXHOCTH B {-M 3jeMeHTe (C yHeToM B3Be-
HIHBAIOUIEr0 BECA TPYHTA HHXKE YDPOBHA BOJH:

wi, = Bw; ]/ b 42 (95)

gw; — BeC BOAN B 00beMe MeXAy NOBEPXHOCTHIO IPYHTOBBIX

BOA ¥ ocHOBAHUEM B [-M 9JeMeHTe;
b; — UIMpuUPA 3JEMEHTAa N0 HOPMaad K €rQ rpaLHuie, M;
O.;,— YI'oN MexXIy HOPMaJbio K NOAOHIBE 3JIeMEHTA H Haupas-
JieHueM AeRCTBHA CHJB

Qi = Oy +* B, (96)

—~R]sinagp — > 0, (93)
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O— yroJ MexXKAy INOXOUIBOH 3JIeMeHTa H TOPH3OHTAJbIO, TPaA;
0 — yro1 HaxkJoHa K BePTHKAJMH DPAaBHOJAEHCTBYIOHIHX gic H

8 wi,
0 = ﬂfﬁtg kc (97)

(npy OTCYTCTBHH CEHCMHUYECKOro BO3JAEHCTBHS OLc=0(;);

k. — K02 OHIIMEHT CEHCMHYHOCTH y4yacTKa CTPOHTENbCTBA,
NPUHHMAEMbIH B COOTBETCTBHM C YKa3aHHAMH pasi. 9 na.-
cTosiniero PYKOBOACTBE;

R— paBhojelicTByIOLIa Harpy3kH OT HaA3eMHBIX KOHCTPYK-
[ H;

Qp — YroJl MeXIy HOPMaJbio K NOAOUIBE 4 HanpapjeHHeM paB-

HOAEHCTBYIOUIEH HATrPY3KHW OT HAA3eMHBIX KOHCTPYKLHH
(npH BepTHKaJbHONH Harpyske dz=0)

‘1
¢ = — (98)
ky
g e
tg @' = —; (99)
oy
Ry— KO5(DHUIHEHT YCTONUHBOCTH
kn
ky =— (100)

Py — KO3 PUIHEHT HAAEXKHOCTH, MPUHHAMAEMBIH NPH OTCYT-
CTBUH CEHCMHYECKOro BO3IeHCTBHS He McHee kr=12,
IpH  yueTe  CeHCMHYECKOro  BO3AEHCTBUA n=15;
m — K03} (HUHEeHT YCJOBHH paloTH, NPUHAMAEMbIH IIPH OT-
CYTCTBHH CEACMHYHOCTH m=1, NpH yYeTe CEHCMHYECKOTro
BO3J€HCTBHSA: AJS1 CKAJbHHEIX KPYNHOOOJOMOUYHHIX M Iec-
YaHbX (KpOMeé PHIXJBLIX) MajdOBJaXKHBIX I'DYHTOB, 4 TaK-
JKe TJIHHUCTBIX TPYHTOB C KOHCHCTeHuHeH J1<0,5—m=
-..::LQ;
IJs1 11€CKOB PbIXJIBIX, HACHIIEHHBIX BOJOH, H TJIHHHCTHIX
I'PYHTOB ¢ KoHcucteHuues J1=0,70—m=0,7;
A1 OCTAJbHLIX TPYHTOB m=1,

4
tgQp, — 3HaueHHe tg @° B MOJOIIBE TOr0 3JEMEHTA, B KOTOPOM

cuaa R DNepecekaercd ¢ paccMaTpuBaeMon Kpyriaonu-
JUHAPHYECKOH KPHBOHM.

B dopmyne (93) 3Har «nJa0c» OTBEUAET HHUCXOHANIEH, a 3HAK <«MHU-
HYC» -— BOCXOJALIEH BETBH KPHBOH CABHra.

[Ipu pacueTe Ha CABHI' 1O KPYIJAOUHUJAMHAPHUECKOH MNOBEPXHOCTH
KO3(O(MUIUEHTH HaAeXHOCTH RO Harpyske i rpyHTa H KORCTPYKLMH
NPHHHAMAIOTCE PaBHLIMU =1, OnpeaeneHue Cua g; NPOHU3BOUAUTCS HCXO-
/1 M3 pAacyeTHOro 3HaveHuss OOBEMHOro Beca yr; I'PYHTa, CJaraiouiero
COOTHBETCTBEHHO {-H 3JIEMEHT,

Pacuer caellyeT BHIIOJHATH ¢ OTHCKaHHeM (npH HeoOXOAMMOCTH HC-
noJIb3ysi MOBTOPHBIE NONBITKKH) HauboJiee ONAacHON KPHBOH, sl KOTOPOH
3HaueHHe JeBOH 4YacTH ycaosusa (93) npuobperaer MHHUMaJbHOE 3Haue-
npe. Ilpu pacyeTe KPYrJOLHAMHAPHYECKYIO KPHBYIO cJie/lyeT NPOBOAMUTH
yepe3 Kpal (QyHZaMenTa HJM HHMKE €ro, nepecexas ¢AalOuiH CJOH TPYyHTa,
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2 v b o ~
o~ o S | < 1 s
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1 12 | 13 | 14 5 | 1.8 | 17
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Tabanna 7

[Ipumeuvanue. B rpade 5 Bec gaH ¢ yd4eTOM HArpysok OT KOHCTPYKUHH, NomajammHux B ajeMent 2(15) —



OXBaThIBAsy 06/1ACTh RBICOKUX HArpy3oK H YYHTH
Basd r
ATKa Y ADYTHE 0COOeHHOCTH
"PHMep. 'l‘peéyeTCH [TPpOU3BECTH OUECHKY YCTOHYHBOCTH CTCHBl TeXHH-

1€CKOTO NojBaJjia BRCOTOH 4,8 M NPOTHB CABHTa NQ KPYIAOUHIHHAPHYE-
CKOH MOBEpXHOCTH

Ucxognnie nannme npupezensr ua puc 46

CTPONTENBCTBO oOCyIecTBAACTCS B pafiOoHE €  CeHCMHYHOCTBIO A0
6 6annoB 'pYHTOBHIE BOAB OTCYTCTBYIOT

§,:5010/M?

Puc, 46. CxeMa K onpeacieHUI0 yCTOHYMBOCTH CTE€HbI MOXBaJa NO Kpyr-
JOUAJARHAPHYCCKAM MOBECPXHOCTAM CKOMLIKEHHS,

YCTOHuUBOCTE CTeHH NOJBAaJa BMECTE C NPHIRrajouiHM K HeHW rpyH-

TOM CUHTaetrcs ofecnedyeHHOH, eCliH YAOBJETBOPAeTCs yeaoBue (93)

3uavenua tg @’ u ¢ AN TPYHTOB ONpEASIdIOTCA MO (QopMyJam
(98) u (99).

Pacuer ycToAYHBOCTH cBeJieH B Taba 7

Pe3yapTaThl pacyeTa CBHAETENbCTBYIOT 00 I9KOHOMHYHOCTH DPOEKT-
HOTO peluenust dyHzameHTa, Tak Kak ycaosue (93), ocrasasch Oodblie
HyJas, 60ysxo K HeMy, 4 HaleKHOCTb OCHOBAHMA ofeclieduBaeTcs y4eToM

o H
B XaPaKTepHCTHKAX rpyHTa KO3 PHLUHEHTA YCTOMYHBOCTH (k}u—m = {,2}

Pacyerrl, npoOBeJeHHbIE IO KPHBLIM, NPOXOASIINM HHIKE | BHIIIE pac-
cMOTPeHHo# (pastHycom Ry=6,5 M u paanycoM R;=87 M), noxasaau
eme 00JLmyIo YCTORUHBOCTD
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3akas Ne 628. [lena 35 xom.
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Crpoiiusdar, 101442, Mocksa, Kaaneeckas, 23a

Bragumupckaa tdanorpadun Cowosznonurpadnpoma npu T'oCymapcTereHHOM
Komutere CCCP np jenam panatenbeTB, NOANIpadHM #H KHHXKHOH TOProBAH
600000, r. Baagumup, OKTAOpbCKU#A npocHexkT, A, 7



