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NMPEJHCAOBHE

Hacrtosumne TexHHYecKkHe YKa3aHHs COAep»AaT HeOOXOMHMBIC
TpeOOBaHHA K PACNOJOXKEeHHIO TMOAMOPHLIX CTEeH, MaTepHaaam
AJIA HX BO3BeleHHs, a TaKKe YKAa3aHHst MO KOHCTPYHPOBAHUIO H
pacuyetry BCeBO3MOXKHLIX THIOB NMOANOPHBIX CT&H, BO3BOAMMbIX HA
€CTeCTBEHHbIX OCHOBAHUAX AJAA NOAAepXKAaHHA OTKOCOB Hacbineii
H BbleMOK KeJ/Ie3HbIX H aBTOMOOHAbHbLIX XOPOT.

TexHuueckde yKasaHus paspaboraHbl BO B3cecol3HoOM Havuy-
HO-HCCJe10BaTebCKOM HHCTHTYTe TPAHCIOPTHOIO CTPOHTEALCTBA
Ha OCHOBe 0000lleHHA HAKOMNJEHHOrOo ONbiTa MNPOeKTHUPOBAHHS,
CTPOUTENLCTBA ¥ 3KCIJIyaTaluuy NOANOPHBIX CTEH.

O6o6lleHHe MaTepHaJNoB 4 MOArOTOBKA TeKcTa TeXHHUYECKHX
YKa3aHuil ocyllecTBJeHbl KaHaugatamu TexH. Havk K. C. 3aBpu-
esbiM (LLHHWHC) u I'. C. Wnupo (B3IIM) ¢ yvacTHem nuxene-
poB A. A. Kouaposa (Kasrunporpauc), K. B. Xapurosa,
M. A. Xazana (Cowosgopnpoekt), KaHA. texa. Havk H. M. Tao-
ToBa U UHXK. H. M. bubunoit (LHHUHC).

B TexHHYeCKHX YKa3aHHAX YUTeHbl 3aMe4YaHHA H MoKe.1aHHd
TexHuyeckoro ymnpasjieHus u [JaBrpaHcnpoekta MuHTpaHe-
CTpOsA, a Takxe HayuHo-texHuuyeckoro cosera u LIHHUU MIIC.

TexnuueckHe ykasauusa cornacoBaHbl ¢ HavuHo-TexHitueckiM
coetoM MIIC.

3aMeyaHuss no TeXxHHUECKHM VKa3aHHAM MNPOCHM HAmnpas.IoTo
no aapecy: Mocksa, M-329, HMrapckuit npoesn, 2, LLUHHLIC.

3au. dupekropa uncTutyra A. CMOA6AHUKOS

Pyxosodureay orde.enus
ucKyccreeumnsix coopyxenuu K. Cusun



| _BCH 167-70
| MuHTpaHccTpoOir

BeioMCTBEeHHbE CTPOHTEAbHbie HOPMbI
Muuncrepctso | —

THOrO
T? ag‘;g:’g mfara TexunueckHe yKa3anis 00 NpoexTHPO- !
CTpOuTE. | BaHHIO MNOANOPHLIX CTEH JIJA TPaHc- BHorb
NOPTHOFO CTPOHTEALCTRA |

ik,

), OBILHUE NOJO)XEHNUS

1.1. Hactosawmne TexnuuyecKHe YyKa3aHHs pacnpoCTpaHAIOTCA
HA NPOEKTHPOBAHUE NORMOPHLIX CTeH, BO3BOAHMEIX HA eCTeCTBEeH-
HbHIX OCHOBAHHWAX OJA NoAdep:XaHHsg OTKOCOB Hacbined (HH30BbIe
CTeHbl) H BbleMOK (BEpPXOBbie CTeHbl) XeJie3HbIX H aBTOMOOHJ/Ib-
KbiX AOPOTr. YKA3aHHA He PAacipOCTPAHAKTCA HA NPOEKTHPOBAHHe
NOANOPHbIX CTEH CHeUHaNbHOr0 Ha3HAUYeHHS: NPOTHBOOIOJI3He-
BbiX, MPOTHBOOOBAJIbHbIX, MOPCKHX U BOJIHOOTOOHHbIX, PeuHbIX Oe-
PErOVKpPeNnUTeJbHbIX, & TaKXKe BCEX THMOB CTEH, COOPVIKAEMbIX B
paioHax BeYHOH MepP3JOTHI.

1.2. Ilpy npOeKTHPOBAHHUH NOAMNOPHLIX CTEH MJsi pAaHOHOB,
NOABeP/KEeHHbIX 3eMJAeTpACeHHAM CcuaoH OoJjee 6 0annios, NOMH-
MO HacToAWMNX TeXHHYeCKHX YKa3aHHH, HeoO6XOQHMO PYKOBOACT-
poBatbca raaBod CHuIT 11-A.12-62 «CrtpoutenncTso B ceificMH-
yecKHXx panoHaX. HopMbi npoekTHpoBaHus».

1.3. [loanopHble cTeHbl B TeueHHe BCEro CPokKa CayxObl A0J-
AKHbl oOecneuydBaThL 6€30MacHOCTL U OecnepebORHOCTL HOPMAaJb-
HOTO JABHXXEeHHSl TDAHCNOPTA, a TakKXe MPOCTOTY H HAHMEHBIUVIO
TPVAOEMKOCTb HX COAEPKAHUA B NIPOLECCe 3KCIIVATALHH.

l.4. MecTononoxeHHe NOANOPHOH CTeHBI H ee€ KOHCTPYKUHSA
A0JKHBl YCTAHABJAHBATLCA B MPOEKTE HA OCHOBAHHUH TeXHHKO-
3KOHOMHYECKOr0 CPaBHEeHHS BAPHAHTOB.

1.5. TlonnopHble CTeHbl, COOpy)Kaembie B HACENEHHBLIX MVHK-
Tax, CJAeLyeT NPOEKTHPOBATL C yUETOM 3apXUTEKTYPHBIX 0COGEHHO-
CTeit 3THX NYHKTOB.

1.6. TlognopHble CTeHbl AONYCKAE€TCA BO3BOAMTL H3 KeJeso-
6eTOHa, 0eToHA (O0yT00eTOHA), a TaKXe H3 KAMHS HA LeMeHTHOM
pacTBope.

e
l

BHeceunl Beecowo3nbiM Hayu- | Yrsepxkiaeunl  Texnuyecknu

HO-UICCAE0BATEILCKHM  HH- i ynpasJaeHueu Muntpase- Cpok Baeae-
CTHTVTOM TpaHcnoptnoro | ¢rpost | wious 1970 r. Tpy- | "7 | OKTAAGPA
ctponteanctsa (LLHHCow) ‘ ka3 Ne 44 1970 r.

___'__-—-—_I_—_——-_—.
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1.7. MartepHnaanl, NnpHMeHAeMbie O]9 COOPYXEHHA NOANOPHbLIX
CTeH, AO/DKHbI YyAOBJeTBopaTh TpebGoBaunsM raassl  CHull
11-7.7-62 «MocTtbhi 1 Tpy6bi. HopMbl NpOEKTHPOBAHHA®, NPEeADLAB-
NgeMbiM K MaTepHa/J1aM ONnop MOCTOB H QYyHAaMeHTOB TpyoO.

2. KOHCTPYHPOBAHHE

2.1. TloanopHble cTeHbl H3 Keae300eTOHA peKOMeHIYIOTCH
VITOAKOBOTO THNa (6e3 KOHTpGOPCOB, a NMpH BbICOTE CBbiIE 3—
4 u U c KoHTpdopcaMH); npH COOTBeTCTBYIOWEM OOOCHOBAHHH
MOTYT TaKiKe NPHMEHAThCA pAXKeBble H ApPyrHe Kee3o0eTOHHbIE
noanopubie cteHbl. M3 Oerona H KaMHA pPeKOMEHAVETCH BO3BO-
AUTb MACCHBHbIEe MOANOPHbIE CTeHbl, 4 TaKxkKe CTeHbl OfJeBaloUlero
THIA.

KOHCTPYKIKMH NOANOPHBIX CTeH MOTYT BBITONHATLCA MOHOJHT-
HbIMH, COOPHBIMH H COOPHO-MOHOJUTHBIMH.

2.2. BepxoBble noaNnopHbie CTEeHbl AOJXKHbBI pacnogararbCs 3a
BOJOOTBOAHBIM KloBeToM., B uensx ymeHbwenuna oO0vema pabort
JONYyCKaeTcsi YCTPaHBaTh Yy KIOBETHLIX JOTKOB BePTHKAJbHbIE
CTeHbl; WHPHHA KIOBeTa y Alia A0J:KHa Obith He MeHce (0,4 4.

2.3. B BbieMKax Ha NpPAMbIX y4yaCcTKaX pacCcTOsiHHe OT OCH
O.1MKaiuero XeJNe3HONOPOXKHOr0 NyTH A0 MOANOPHOH CTeHbl Ha
VPOBHe MOJOLUB WINaJ H Bbllle A0JXKHO ObITb He MeHee: Ha JIHHHU-
ax | u Il kateropuii—3,7 # B KaXKAYyl0 CTOPOHV: Ha JHHUAX [II
i [V kateropuii—3,7 m B 04HY CTOpPOHY H 3 M—B Apyryw. B no-
JYBbIEMKAX 3TO PACCTOsiHie cJhaeAyeT NMPUHKUMATbL: HA AUHHAX [ H
Il kateropuit—3,7 at; va anuuax Il u IV kareropuii—3 ..

Ha KpHBBIX VYACTKAX MHHUMAJIbHOE PACCTOAHHE OT OCH GJH-
AKaHLIero KeJe3HOJOPOXKHOro MyTH A0 MOAMOPHOH CTeHbl, pac-
NOJIOKEeHHOH B BbhleMKE€ HJIH NoJyBbleMKe C BHeUlHed CTOPOHDI
KpHBO#H, He0O6X0AHMO YBEJAHUYHNBATL coryaacHo taba. 1.

2.4, B HacpiNAX Ha NPAMBIX yYacTKax MHHHMaJbHOe PacCTOf-

Tacaua |1
JAunnn [ w 1l xateropni Jdnuns 1l u |V xareropun

YeeAHyeHHe | Yreanyenne

Paauychli KPHBLX, ® NCETE‘HHHH. Paanycu KpubuiXx, o I pICCT::ﬂHHﬂ.
1000— 3000 0,1 | 40002000 —
2500—1800 0,2 1800—1200 0,1
[50(0—700 | 0,4 1600—700 0,2
600 H wMenee | 0,5 600 n wmenee 0.3




HHe oT ocH O.Tmkajwero Xeae3HoJA0POXKHOrO NYTH A0 BepXa Ha-
PYXKHOH rpaHH (K KOTOPOH KpenarcA nepHaa—cM. n. 2.20) noa-

MOPHOH CTeHBL C1eAVeT NPHHHMATHL COT1acHo Taln. 2.
Tabanuga 2

e St e e ot S e

PaccTORHKe OT OCH HAHXAALIEr 0 XEAEIHOAOPOIKHOCO
NyTH 20 BepXHeR HAPYNHOH TPDAHH HHMIOBOH Ioanop-
HOH CTeHK, &, MDH BWAE FPYHTA 3eMAAHOTQ NONOTHA

l(znro%m -
AHHH PYMTH CKaAbHue, KPYNHO-
Bee royuTH, 33 HCKAIO- OOAOMONHBE W NECYANMEL
HeHHeM NepeYHCACHHUIX (KpOMe MEAKHX H Nbiae-
B caejyouwen rpage BAThiX Neckos)
{3 11 3,5 3.0
1[] 2r9 2'6
v 2,75 2,3

Ha kpuBbIX VYACTKaX NYTH 3TH pacCTosHHA HeoOXOAHMO yBe-
JIHYHTEL: AAA MOAMOPHO# CTeHbl, PAacCrnoJOKEeHHOH C BHelIHel CTO-
POHbLI KpHBOH, corjgacHo t1abJa. |, a Aad NMOAMOPHOI CTEHbI, pac-
MOJIOKEHHOH ¢ BHYTDEHHEH CTOPOHbI KDHBOH,~—Ha Be/JHUHHY A,

onpegenaeMyio no gopmyiie

L2 h
A =57 +5 M,

rne L=17 M—#nanb0blUEe pPACCTOAHHE MerKI1\ [LIKBODHEBLIMH
basikaMu y 06pallarouHXca BAroHOR:
R—pajanyc KPHBOK;
fi—BO3BbILIEHHE HAPVAKHOIO pPe.1bCa;
b=1,524 u—1HpHHA KOJCH:
Ay=1,1 n—BbicOTA NEpH.I.
2.5. ToninHa NOANOPHON CTeHbl I ee OTAEIbHBIX 3.1eMEeHTOB
AOJIXKHA OBLITh He MeHee:

ANA KAMEHHOH KAaikn u Oyroberownoit . . . . . . . 0.6 .u
ang OGeTOHHON KAAIKHM . . . . . . . . . . . . . 04 »
Aad  KeJesobetroHa . . . . o A £ 7

2.6. PacnonsoxeHie NOANOPHOII CTeHbl Ha aBTOMOGHIbHOIT 10-
pore 10.J:KHO VAOB.IeTBOPsITE TpedoBadisim  raassl  CHull
[1-11.5-62 «ABTOMOGHABHBLIe Joporu obweii cetn Cowsa CCP.
HopMmbl npoeKkTHpoBaHua».

2.7. TlonmopHbie cTeHbl HEOBXOIHMO pa3IednTh CKBO3IHDIMII
BEPTHKAIbHBIMY WIBAaMH (Ha BCIO BBLICOTY CTEHBI, BKIIOUAN D YH-
AAMEHT) Ha Cekuun ATHHONR oT 6 10 20 . Wsbi ciexver pacro-
Aarath TaK, 4TO0M! NOIOUWIBA KaKA0il CEKUHII ONIPAIACH HA OIHO-
DOAHLII TPVHT.
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CTeHbl Ha ABTOMOGH.IBHBLIX AOPOrax HOMYCKAeTCA 1eJdTb Ha
CeKUItH 1.nHOoH MeHee O ., NpH yCJOBUM cheudla.ibHoro obocuo-
BaHUs NplBeIeHHS NaBJICHHH OT KamJI0r0 PAAA KOAeC aBTOTPAHC-
nopra (Ha npH3Me OOpYUWICHHs) K Harpyske, pacnpeleleHHOH Ha
CT.IOLIHOM Nosioce (oM. n. 4.5).

2.8. B npoaoablioM HanpasJE€HHN NOAOLWBY MOANOPHOH CTeHbI
cledveT pacno.daraTs “Ha TOPH30HTAAbLHONI TNJOWAaaAKe HJIH Ha
vKJoHe 10 0,02. ITpn viaone MectHocTH cBuiiue 0,02 neobxoaumo
CTEHV YCTPalBaTb CO CTVMEHYATOI NOAOWBOH.

29. I'aybuna 3a.0Kenns noaouisbl QVHIAAMEHTA NMOANOPHOH
CTeHbl NPH HEeNVYHHHCTBHIX HeCKaJbHbIX FPYHTaX B OCHOBAHHH
J0/KHa ObiTh He MeHee | .u, a {IpH MAPOYUX TPVHTAX JOJXKHA,
KpoMe Toro, He MeHee ueMm Ha 0,25 . npeBbIlIaTh PACYCTHYIO TAy-
Onuy npomMep3anus rpyHta. [Ipy ONHPAHHU HA CKa/IbHble TPYHTL

r;ivOMHa 334.10&KeHHs noJowWBbl (GyHAAMEHTA J10J0/KHa ObiThb He
MeHee (.20 i1,

[1y0HHA 3a00MeHHs nNOAOWBBI (PyHIaMeHTaA ofpeleaaercs
1,15 BEPXOBOU MOAMOPHOHW CTeHbl OT AHA KIOBeTa, a 1A HH30-
BOH—OT NMOBePXHOCTH IPYHTA (11O HOPMAJH K HeH).

Tonyckaercs npud rpyHTax B OCHOBAHHUH, NOLBEPKEHHBIX Iy-
YeH}{10, MPOEKTHPOBATh (PYHAAMEHT TAKOH Ke TIJVOHHLI, KaK H B
C.IVUa€ HEeNYYUHHUCTBIX HeCKAaJLHbIX TPVHTOB NPH VCJIOBUM, U4TO
noj NoJouiBOLH (PyHAaMeHTa 10 TayOHubl, ra 0.20 u ngpesslliadio-
e rJayOuHy npoMmep3anus, veTpoeHa cleuuasbHas NOAVIIKA K3
VTPaMOOBAHHOIO NeCKa Wil WelHs.

K moaBep:KeHHBIM fYYEHHWIO TPYHTAM OTHOCHTCA CVIJAHHKH,
CYMecH, NblIeBaTble H MEJKHe MEeCKH, a TakkKe KPVIHOOOJ0MOoY-

Hbie TPYHTH, COAeprKaline dYacTHubl pasmepom (,1 a4 B KoJlye-
ctBe 30% no Becy U Goanee.

2.10. Tlpu npoeKTHPOBAHHH KOHCTPYKUHU KeNe300eTOHHLIX H
6ETOHHLIX MNOANOPHLIX CTeH CJeaveT BbINOJHATL TpeOoBaHHA
«YKa3aHuii NO NPOEKTHPOBAHHIO HKeje308eTORHbIX H OeTOHHLIX
KOHCTPYKUHH Xele3HOAOPOXKHbLIX, aBTOAODPOAKHLIX M TOPOACKHX
MocTOoB H Tpyb6» {CH 365-67), npeabsiBasieMble K Ke1e306eToH-
HbIM H 0eTOHHBIM KOHCTPYKLUHAM MOCTOB.

2.11. [laa oOJHUOBKH NOANOPHOR CTeHbl H3 NPHPOAHOrO KaM-
H AOIYCKaeTcsd NPHMEHATb KaMHH TOH »Ke MAapKH, 4YTO H 415
KJAAJKH, NPH VCJAOBHH YAOBJETBOpeHHS TpeOOBAHHAM MOpPO30-
CTOHKOCTH, HO ¢ NOA0OPOM JAVULIKX KaAMHEH, NPHKOJAOM HX H 60-
Jee THUlaTeJbHOH pa3ieiikoli WiBOB.

2.12. KaMuy KAaAK¥ MOANOPHLIX CTeH AOCJAKHbBI HMEThb 1o BO3-
MOXXHOCTH NpaBHJAbHVIO ¢opmy. [lepeBs3ka wBoB A0AxHa ObITb
He meHee 10 ¢, a 499 YraoBhIX KaMHefi—He MeHee 15 c.



2.13. d.1s noBbilieHHs YCTOHYHBOCTH CTeHbl MPOTHB OMPOKH-
AbLIBAHHA B ee KOHCTPVKUHH CO CTOPOHbI 3aCLINKH NpeaycMarpH-
BAaIOT KOHCOJBHBIIi BbICTYN (Pa3rpv3ouHyl0 KOHCO.b); 1 MOBbI-
IUeHHA YCTOHYIHBOCTH TMPOTHB CKOJbXKEHHA VCTPAHBAIOT TAKKC
{IMopy B MOAOWBe CTeHbl HJIH 3TOH MOAOUIBE NPHAAIOT YKJOH,
NPH KOTOPOM €€ CKOJbXEeHHIO MO TPYHTV CONPOTHB.AETCH CH.JIA
BeCca CTeHbl.

2.14. O6paTHyI0 3achiNKV 32 NOANOPHbLIMI CTEHAMH PEKOMCH-
AyeTCA MPOH3BOAHTL KPYMHOOOIOMOUYHbIMH TPYHTAMH, 4 TaKxKe
necKkaMu: TpaBesIHCThIMY, KPVIHBIMH HJIH CpelHed KPYMHOCTH.

2.15. [loBepXHOCTH MNOANOPHBIX CTeH, CoNpHKacawumecs
TPYHTOM (KpOMe MOAOWBHLI pyHAaMeHTa), caejlyeT NMOKPhIBATH
FHAPOM30JALUHeH, HanpuMmep, ropsayuMm OuTVMOM (3a 2 paasa).
Has obGecneyenus yuuThiBaeMblX B pacuyeTe CHJ TPEHHS MeEXKAy
FPYHTOM H 3THMH NOBEPXHOCTAMM HX CJefyeTr AesaTb HePOBHBI-
MH. [Ipu OGeTOHHBIX H Kese300eTOHHLIX CTeHAaX 3TOI'0 MOXHO AO-
CTHYb, CMelllasi FOPH3OHTAJbHO PacChoJIOXKeHHble COoCellHHe AOCKil
onanyOKH OTHOCHTeJabHO Apyr apyra Ha 0,0—1,0 cau.

2.16. 3a noanopHo# CTeHOH Ha BbicoTe He Menee 0,5 m Hax
AHOM KlOBeTa (A BEPXOBbIX CTeH) HJIH NMOBCPXHOCTBLIO FPYHTA
(471 HH30BbLIX CTeH) cJledyeT YCTpaWBaTh NPOJOJAbHBII JPeHax
(c yknoHoMm He Mehee (,04) M3 xaMHsg, uie6Ha HAH rpaBHA. B oc-
HOBAaHHMK JApeHarka HoJkHa OblTb JAaHa MOATOTOBKA W3 CJAOA KHP-
HOH TJIHHBL HJH YJOXKeHbl cOOpHble XKeje300eTOHHbIEe Xenoda.
B Tesle nOANOPHOH CTeHbl He pere ueM uyepe3 2 4 HeoOXOAHMO
npeAyCMOTPETh OKHA H.1H TPVOKHM [Jg BbIIVCKA BOAbI H3 Ape-
HaXa. |

[1pi NOANOPHBIX CTeHaX PAXKEeBOH CKBO3HOI KOHCTPYKUHH NPO-
JOJILHbIH ApeHark He YCTparBaeTCs.

2.17. Ha BblCTynax cTeH H pa3rpy304YHBIX KOHCOJAX CJeayer
yCTpauBaTb CJANBBL. C.IHBbI, PACNOJOKEHHbIE CO CTOPOHBI PYHTA,
MOKPBLIBAIOT CJI0eM KaAMHSA H KPYNHOTIO feckKa.

2.18. B noanopHbix CTeHax, BO3BOAHMbLIX B BLIEMKaX zKe.le3-
HONOPOXHOTro NyTH, Yepe3 300 . ¢ Kaxao#t CTOPOHBI YCTPAHBAOT
KaMepbl WHPHHOHK 6 M, rayOGuHOH 2,0 m u BsicoTOH 2,8 4, pacno-
JjaraeMble B LIAXMATHOM NOpANKe. B TNPOMEXYTKAaX MeXAy Ka-
MepaMH uepe3 Kamabie D0 m NMpeAyCMAaTpPHBAIOT HHULUM LHIHPHHOI
3 M, TAYOHHOIN | M Y BHICOTOH 2 M.

2.19. Tlpu npoekTHpoBaHHH MOAMOPHLIX CTeH A 3AEKTPHOL-
UHDYEMBIX VYACTKOB IKeJE3HbIX [A0pPOr cieaveT NpeIveMOTPeTsH
BO3MOXHOCTb VCTaHOBKH OMOP KOHTAKTHOH CeTH (HarnpHMep, my-

TeM YCTPOHCTBA B KOHCTPYKUHAX NMOAMOPHBIX CTEeH ChneuHasibHblix
HHLLI, KOHCO.Teff HAH YIWHDEHHI) .

2.20. Fla HH30BLIX XKENe3HOJOPOKHBIX MNOAMOPHBIX CTEHAX,



UMeWHX AJuHy Oosee 25 m HAKM (HE33aBHCHMO OT A IHHbLI) BO3-
BOAMMBIX B Mpegenax CTaHUHH, HEOOXOAHMO NPeaycMOTpeTh Me-
pHJA no THNY nmepua Ha Moctax. [lpu aduMHe TakHX cTeH OodJtee
50 a1, XpoMe TOrO, Yepe3d Kaxiabie 50 s ciaegyer yCTpaHBaTb [M1.10-
wanki-ybexuwa. I[liowanku-ybexkuuta y CTeH, HaXOAALWHNCA
no obeuM CcTOpOHAM MVYTH, CA€AyeT pacnoJarart B MWIAXMATHOM
nopsaAake.

2.2]. Ha HHH30BbIX aBTOAOPONKHBIX [OJINOPHLIX CTEHaAX np:l
FOPH30HTAJbHOH MOBEPXHOCTH 3aChiNKi C.JaeAveT NpeaveMoTpeTs
orpakaeHHe OapbepHOro THMa (H3 Keae3o06eTOHHbIX OpYyCbes,
B BHIe napaneta v T. I.).

2.22. Oaa ypoOGctBa OCMOTPa W 3KCHJAyaTalUHOHHOro 00cay-
KHBaAHHA V MOANOPHLIX CTeH BbICOTOH 3 M H Ooaee He0OXOAHMO
YCTpPaHBaTh CXOAbl MO KOHUAM CTEH H B NPOMEXYTKE uepe3 Kax-
abie 100 4. BMeCcTO CXO0H0B MOXKHO YCTaHaB/HBATL MeTaljaHye-
CKHe JIeCTHHUbl HJH CKOObI, 3ajenanHble B cTeHy. CXOAbi, JI@CTHH-
bl U CKOObl JOAAHBI OTCTOSTH OT OCH OJMAKAMLWEro Kese3Ho10-
POAKHOIrO NyTH He MeHee ueM HAa 3 M, & HA aBTOMOOHW.IbHBIX I0DPO-

TaX—HaxoauTeCH 3a 0604YHHOIL.

3. OCHOBHBIE NMOJNIOXEHHA PACHETA

3.1. TToanopHble CTeHbl PAaCCYMTHIBAIOT MO TPeM MNPeHeIbHbLIM
COCTOAHHSAM.

[lo nepsomy mnpesesbHOMY COCTOSHHIO BbIMOJHAIOT PacCyYeThl:

a) YCTOWYHBOCTH CTeHbl NMPOTHB OMNPOKHABIBAHHHA H CKOJAbAKE-
HHSA;

6) NPOYHOCTH CTeHbl (MO0 MaTepHanay);

B) NMPOYHOCTH OCHOBAaHHSA NOA MOAOWBOH (PYHAAMEHTA CTEHbI.

[lo BTOpOMY nNpeaesibHOMY COCTOSHHIO NMPOBEPSIOT NOJIOMKEHIIe
PAaBHOAEHCTBYIOLUEH BHYTDEHHHX CHJI B CEYEHHH MO noaouise hyH-
naMeHTa.

[lo TperbeMy npefebHOMY COCTOSHHIO MPOBEPHIOT MOJOXKE-
HHe PaBHOAEHCTBYIOULEH BHYTPEHHHX CHJ B nonepeuHbiX CeyeHH-
AX KaMeHHbiX H OeTOHHbLIX CTEH H pACCUHTHLIBAIOT HA TPeLlHHO-
CTOMKOCTDL XKeje300eTOHHbIe CTeHbI.

3.2. Pacuer noanopHo# cTedbl BHIMOJHSIOT KaK MJIOCKOH CH-
crembl. Ilpu pacuere paccMaTpHBalOT YHACTOK CTeHbl JAJHHOM
I . Harp\'am AEHCTBYIOL(HE HA CTEHY H Ha MOBEPXHOCTb I'PVH-
Ta 3a CTEHOH, MPHBOAAT K pacCMaTpHBaeMOMV VYACTKY CTeHbl.

3.3. Ilpu 3acbhinke KoTJ0BaHa (CO CTOPOHBI MepelHed rpaH
QyHAaMeHTa NOANOPHOH CTeHsl) cJA0sAMH TOAWHHQK 0,2—0,3 u u
HX TpaMOOBaHHH pa3pewlaercs YuHTbHIBATH MNACCHBHBIH OTROP

9



E
'PYHTa2 B pazMepe 3“ npit pacuere BEpPXOBbLIX CTE€H 11 B pa3Mmepe

NPpH pacyeTe HH30BLIX CTeH HAa aBTOMOOHJALHBIX Joporax, rae

n

S
£, —cHaa NaccCHBHOro AaBJEHHS TPYHTa, onpepessieMas CoOr.aac-

HO N. 0.0. B pacueTe HH30BbLIX MOANOPHBIX CTCH HA kKeJe€3HbIX 10-
porax nacclisHoe gap.1eHHe IpVHTa He VUYHTBIBAIOT,

3.4. Pacuer VvcTONYHBOCTH BCeft CTEHbI [IPOTHB OMPOKHIbIBA-
HIIST NPOII3BOIAT NO popMV.Ie

My S (1)

roe Mgy, —MOMEHT ONpPOKHABIBAKWMHX CHJA OTHOCHTE.ILHO OCH,
npoxoanuled Yyepe3 nepeaHee HUAKHee peOpoO NMOAOUI-
Bbl (PYHAAMeHTa cTeHbl (TO4KH 0 Ha puc. 1);
Mg, —npeiesbHbli MOMEHT, PaBHBII MOMEHTY VIEPKHBAMK-
LLHX CHJ OTHOCHTEJIbHO TOH XKe OCH;
M—KO3(pPHUHEHT YCJIOBHH paboThl.

K onpoknabiBawoiiiM cHJAAM cjJegyeT OTHOCHTb CHJIbI AKTHB-
HOTO 1aBJIeHHSA I'PYyHTA Ha 3aJHIOK0 NOBEPXHOCTb CTeHbl, a K yaep-
’KHBAIOLLHM—BCE 0CTaJbHbl€ CHJIbI.

[Ipn onpeagenenun My, MOMEHT OMNpPOKHU-

JiblBaloUled CHJIbl HJIH €€ COCTaB.JIsloUleH, He

4~ copnapaloliuii ¢ HanpaBJeHHeM ONpPOKHIbI-

BAHHSA, YUYHTBIBAIOT CO 3HAKOM MHHYC; ara-

4~ JIOTHUHO YYHTHIBAIOT MPH ofpeleseHHH Mg,

MOMEHT VAep:XKHBAIOUEH CHJLI HJAH ee Co-

_~  craBasiolleli, COBMajfaloliHii ¢ Hampa.Je-
HHeM ONPOKH/IbLIBAHHS.

Kos¢pduunent vcaosuil paborbl m B

g e dopMyJe (1) npunuMaioT paBHbIM 0,7 npw

Puc. 1 HeCKaJbHOM TPYHTE B OCHOBAHHH CTeHbl W

0,8 npu cKkaabHOM.

3.5. PacyeTr YCTOIIYHBOCTH BCE€H CTE€Hbl IIPOTHB CKOJIbXEHHS

NPOH3BOASIT NO POPMY.ie

T |
Top (2)

roe [ ¢p —DNPOeKUHA CABHrawWHUX CHJ HA NJOCKOCTb CKOJIbAKE-
HHUS;
['qp—npenenpHas CABHrawlLas CcHJIa, paBHas NPOEKUHUH
YAEDKHBAKOUINX CHJ HA TY XKe MJOCKOCTD;
M—KO3(QPHUHEHT YCA0BHH pPABOTHI.
K CHOBHraloWHM cHAaM CJeflyeT OTHOCHTb CHJIbI aKTHBHOIO
AAaBJ€HHA TPYHTA Ha 3aJHIOI0 NMOBEPXHOCTb CTEHbl H Bhbi3BaHHbLIE

10



HMH MO NJOCKOCTH CKOJIb/KEHHS CH-
JIbl TPEHHA, a K VJepP:XKHBAKIUHM—
BCe oCTanbHblie cuanl. [Ipu onpene-
NeunH 1., NPOeKUHIO CABHrawuleH
CHJIBI HAH ee COCTaBJAIOLLUeH, Ha-
MPaBJEHHYIO TMPOTHB CKOJbKEHHS,
VUHTBIBAIOT CO 3HAKOM MHHYC, aHa-
JOTHYHO YUHTBIBAXOT NPH onpejgeJie-
HUN Ty, npoexwino yaepxiBatouei
CHJbl HMJAH ee COCTaBJAWUIEH, HA-
NpaBJEHHYD B CTOPOHY CKOJbXKe-
HUS,

Kosdppuuuent ycaosuit pabo-
Thl M npHHUMaAIOT paBHeIM (0,9 8
CJlyyasx pacuyera BepXOBbiX OOAMOP-
HbIX CTEH HA aBTOA0POrax H paBHbIM
0,8 B 0CTaNLHBIX CAVYAAX.

Pacuer VCTONYHBOCTH CTeH npo-
THB CKOJIbXKEHHS T[POU3BOAAT MNpH
3HAUYEHHAX KOIPPHUHEHTOB TPEeHHSN
KAaJIKH O TPYHT, NpHBEJEHHbIX B
m. 692 «TexHHyeckKHX YCJAOBHE npo-
¢KTHPOBAHHA  Kel1e3HOAOPOXKHBIX,
ABTOAOPOAKHBIX U TOPOACKHX MOCTOB
n 1pyb» (CH 200-62). Ko3ddHuu-
€HT TpeHHs rpviTa o TrPyHT (npH
pacuere yCTOHYHBOCTH CTE€H MNMPOTHB
CKOJILXKEHHS) MNPHHUMAIOT DAaBHbBIM
tg @, rie ¢—pacuyeTHbIH yroJ BHYT-
peHHero TpeHHd rPyHTA.

Pacuyer yCTO{UMBOCTH CTeH Mpo-
THB CKOJIbXK€HHA IPOH3BOAAT B
NPeANOJOXKEeHHH, YTO CKOJbXeHHe
MTPOUCXOAUT MO MJIOCKOCTAM, MNOKa-
3aHHbIM CTpeJKaMH Ha puc. 2. [lpu
3TOM MMACCHBHLIA OTNOP YUYHTLIBAIOT
A0 TAYOHHBLI PacNoONOXKEHHST JHHHH
nepeceyeHHs nepenHeil rpaHd QyH-

AdMeHTa CTeHbl ¢ MpeamnosiaraeMoH

(ToukH 0 HA pHC. 2).

24 a

AN

d

J,___._i____,
a

Piic. 2

NMJOCKOCTbIO CROJIbARKEHHUA

3.0. CreHbl, pAacnoJIOKEeHHbie HA KPYTbIX KOCOropax, a Tawkwxe
BCE CTEHbLl BbICOTOH Oonee 7 M ChedyeT PacCUHThIBATb Ha VCTOH-
YHBOCTb MPOTHB CKOJbXKeHHA (COBMECTHO C FPYHTOM) MO KPVIJo0-
UHAHHAPHYeCKOH MOBePXHOCTH. B cavyae pacrionoxeHus noa

2 3, 24
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HeCYLW MM CJa0enM TFpYHTa MAacTa [VIHHbL UJaH [POCJAOHKH BOAOHA-
ChIlLEeHHOrQ MecKka, MOACTHAAeMOro IAHHOW, Takoll pacuer Heol-
NOAHMO BBIMOAHATL W A5t CTeH BBICOTOH OT 3 A0 7 4. QuepTayue
KPVIVIOUMJHHAPHYECKOH MOBEPXHOCTH cJlelyeT NPHHHMATb TAKHM,
4uTOObl 3Ta NOBEpPXHOCTL KACANACh NOJOWBL GyHAaAMeHnTa (puc. 3)
HJAH [IPOXOANJQ HHiKe ee, Takoi pacyer NPOH3BOAAT B CJAEAYIO-
l1eM nopake.

Phe. 3

IIpH nNpoH3BOJbHOH KPYroBOH JVIMHHH CKOJbXeHHf (JHHHY
nepeceuyeHus KpVIrIOUHIHHAPHYECKOI] MMOBEPXHOCTH CKOJbXKEHHSA
C pacyeTHOH NJOCKOCTbIO). panHyca R ¢ ueHTpoM B Touke O onpe-
JeNA0T OTHOUIeHHe MOMEHTA CABUCLAWHMX cuil M, K npefennb-
HOMY MOMEHTY M,,, OITH MOMEeHTHl BbIYHCJARIOT OTHOCHTEAbHO
TQUKH O no ¢popMyaM:

- (3)
Y
an= R L(GICOS aftg L?l—i—zici) ’
(=1 ]
rie G;—cCHnaa, paBHas cyMMme Beca [-ii 4aCTH CNoJa33oulero

MacCiiBa, 3aKJIOYeHHOH MeXIy BepTHKAJAbHbIMH
NJTOCKOCTAMH, H DPaBHOJAEHCTBYIOLLE pPacnookKeH-

HOI Ha Heit HAarpy3kit (cM. puc. 3); ana Tex yacrteit
12



CMOJA3A0LIero MaccHBa, B NpejciaN KOTOPHIX pac-
noJioxeHa noanopHasg cTeHa, cHaa (; onpene.s-
eTCsl C Y4eTOM ee Beca,

r.—i.1eyo cHaAbl (; OTHOCHTE.IbHO TOUKH (J; MOMeEHT
G, r, NoJoXiiTeJeH, KOraa ero Hanpas.ielie COB-
NafgaeT ¢ HalnpapJcHHEM CKOJMbKEeHHA;, ___
a;—\TOJ MEXKAY BepTHKAAbLID H pPAANUVCOM, MPOBEEH-
HbIM uepe3 ToukyY O M TOUKY [lepeceucHHsl HANpas-
JCHHSA CHAbLI (U, ¢ KpyroBoi .HHHEH CKOJbKEeHHS,
¢; U C,—pacueTHbiH VroJ BHYTPeHHero TpPeHHA H pacyeT-
HOe cueflJleHde TpYHTa, [epeceKkaeMmMoro roBepX-
HOCTbIO CKOJBKEHHS B Npegesaax (-To y4yacrka,
L;,~—a/uHa oTpe3ka KPYroBoi JHHHH CKOJIbXEHUHA B
npenedgax i-ro yuacrka;
N—YHCJI0 YYAaCTKOB, Ha KOTOpPOe CII0J3alouldi MaccHB
pa30HT BePTHKAAbHBIMH TINOCKOCTAMH  (peKOMei-
AveTcsl MPHHHMATDL N> 6).
[lo opmynam (3) onpeneasior snauennss M, u My, nna ge-
CKOJMBKHX KPYrOBBIX JIHHHH CKOJb:XKeHHsI, pa3/HUY3loWHXCAd N0J0-
AKeHHaMi Toukil O M 3HaueHHAMHU paauyca K. HaubGoabuiee u3

. M ,
OTHOLLEHH I M“ . NOACYHMTAHHBIX AJR 3TUX JAUHHUH CKOJIbKEHHS,
np

AOJAKHO yAOBJETBOPSITLH YCAOBHIO

M
( ME; )uakc < m, (4)

rxe Ko3gppHUHeHT yCJa0BHH padotst m paseH (,7.

3.7. Pacyer npoyHocTy (N0 Martepuany) xKenelzoOeTOHHLIX H
6eTOHHbIX CcTeH NpPOH3BOAAT B coorBercTBHH ¢ CH 365-67, a ka-
MEHHBIX — B COOTBeTCTBHH ¢ pasfedoM V1 CH 200-02. Tlpu atowm
pexomenayemoe n. 1.13 CH 365-67 u n. 47 CH 200-62 nonuxkenune
pacueTHblX COMPOTHBJIEHHH (B CJydadax A€HCTBHSA JHUb [OCTOAH-
HOH HAarpy3KH) He OCYLIeCTBSIOT.

3.8. Pacyer NPOYHOCTH TPVHTOBOrO OCHOBAHHA (10X CTEeHOH
NPOH3BOASAT MO (POPMYV.JIaM:

L <Ru 4+ <12R (5)

HJH
-%— X< [,2R, (6)
rae R-—pacyeTHoe CONPOTHBJIEHHE TPYHTA OCEBOMY CXKa-

THIO, onpefeasieMae 1o n. 682 CH 200-02;
NV W M—npoaoabHasa cHaIa H H3rdbaloiiii MOMEHT B ce-

YeHHE a-—a no noaowse ((PAKTHYECKOH HJIH

*2 13



vC/IOBHOH) ¢yHAaMeHTa, KOTOPVIO VCTaHaB/AHBA-
0T COTJ1acHO pHC. 2;
F u W—naowaags ¥ MOMEHT COMPOTHB/JAEGHHS MOJOLLBbI

¢dvHIaAMEHTa,

b M
c=(7 “?)_pBCCTOHHHe oT HaHboJee HArpyKeHHOro Kpas

NOAOWBLI (PYyHOAMEHTa 10 TOYKH NPH.IOKEHHSA
NpOAOJAbHON CUHJbL IV

b—1HpHHA TOAOWBLI PYHIAMEHTA.

Qopmyabl () HCNOAB3YIOT MIPH €9= WM—Q—E-, a popmyay (6)—

v
M b
NpH &0 = —~ > 3
B Tex cJyuasx, Korga B CeyeHHH [0 TMojouiBe ¢pyvHIAaAMeHTa
MOMEHT MACCHBHOrO OTMNOpa rpyHTa noJydaercs Oo.blue MOMeH-
Ta AaKTHBHOIO [aBJI€HHA, pacnpeneljieHHe HAanpsaKeHHH B 3TOM
CeYeHHH NMPHHHEMAIOT PABHOMEPHBLIM.

3.9. B ceuedun no nojgowiBe ((PaKTHUYECKOW HAM VCJIOBHOWM)

w e
¢dyHaaMeHTa IMOAMNOPHOH CTEHBI OTﬂomeHHe-;’— XapaKTepH3yIo-

¥

ljee TMNOJIOXKEHHe PABHOACHCTBYIOUIEH HOPMATHBHBIX Harpysox,
NOJIAKHO YA0OB.J1€TBOPATh YCJOBHIO:

a) o151 HH3O0BBIX CTeH, COOpYyKaeMbIX HA eJe3HbIX Joporax,
€o

6) 15 OCTaJdbHbIX CTeH

€o
P < 1,5, (8)
M o
rqge @€y =W—3KCHEHTPHCHTET MpHJTOXKeHUA NpoXOJILHOH CH.1bi
B CeYEeHHH NO NOAOLIBe PyHAAMEHTa:
p—paAuycC dApa 3TOro CeyeHHus.

3.10. dns nonepeyHbix ceyeHHH OETOHHBLIX H KAMEeHHbIX CTeH
€ .
OTHOLWEHHe —5—/-‘-’-, XapakTepu3ymollee MoJ0XeHHe pPaBHOMEHCTBYIO-

e HODMAaTHBHBIX HArpy3ok, He HOJKHO OblTh Oodbite 0,7, rge
M

€0= 77 —3KCUEHTPDHCHTET MNMPHJOXKEHHS MNPOAOJbHOH CHJIBI B Ceye-

HHH, Y—DpaCCTOSAHHE OT LEeHTpa TAKECTH CeyeHHsa nO0 HaHObo.ee
HaNpSAXXeHHOTro Kpas CeyeHHsl.

3.11. PacueTtHnlit vron ¢ BHyTpeHHEro TPeHus I'PVHTA MPHHH-
MalOT pDaBHbIM HODMATHBHOMY VIV @, BHVTDEHHEr0 TPEeHHH,

YCTAHOBJIEHHOMY MO [QaHHbIM JabopaToOpHbLIX HCCAEJOBAHUHK
FrPpYHTA.

14



3.12. PacyeTHblit yroa O TpeHHs TpyHTa 0 OOKOBVIO TOBEpX-

HOCTL NOANOPHOH CTEHbI MPHHHMAIOT!
da) 1.4 CTeH, COOpVIKaeMblX Ha aBTOAOPOTaX,

5 == —-

P= (9)
6) 174 CTeH, COOPVKAEMbLIX HA XKeJIe3HbIX A0porax,

, P

V=TT (10)

3.13. Cuen.ieHHe rpyHTa YUYHTBIBAIOT TONbKO B pacyere CTEHHI
Ha YCTOHYHBOCTb IPOTHB CKOJIb:KEHHSI COBMECTHQ C TDYHTOM IO
KPYTJIOUHAHHAPHYECKOH NMOBEPXHOCTH.

- PacyetHoe cuenaeHue ¢ rpyHTa MNpHHHMAIOT paBHbiM 0,5 ¢y,
rae c,—HOPMAaTHBHOE ClUelJieHHe, onpeesgseMoe MO AaHHbIM Ja-
OOpAaTOPHBIX UCCAENOBAHHUN IPYHTA.

3.14. Tlpu onpeneneHHH aKTUBHOrO NAaBJIEHHH TPYHTA Ha yua-
cTKe AB 3aiHeil rpaHH MOANOPHOH CTEHb, KOTAa 3Ta IPpaHb Ha-
KJIOHeHa B CTOPOHY OT HAachbiNH, BMecTo yvyactka AB paccmarpu- .
BaloT $HKTHBHVIO BepTHKaabHyio rpadib AC (puc. 4). Bec rpys-
Ta B 00beMe npH3Mbl ABC ¥ Harpy3Ky, Jexallylo Ha 3TOH NpH3-
Me, VUHTbIBAIOT KAK BeC CTeHHl.

Puc. 5

Ycuausa B TOPH30HTAJbHOM HJH HAK/JIOHHO PaClIOJO2XKE€HHOM

CeyeHHH CTeHbl (M MO ee NOAOULIBE) ONpenedlOT NO 3MIope LasJe-
HHA TPYHTa (Ha ydyacTKe CTeHbl OT 3TOro ceyeHus A0 NOBepX-

HOCTH TPYHTa), NOCTPOEHHOH MPH MIOCKOCTH OOpYILUEHHS, MPOXO-
Asilied yepe3 HHXKHIOIO TOUKY 3TOTO YUacTKa.
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3.15. Tloasuxuvio Harpy3xy aBTOMOOH.IbHBIX A0OpPOTr pacno.ia-
raloT HeNOCPCeACTBEHHO 33 3ajiHeil paHbilo  (PaKTHYECKOH H.H
(GHUKTHBHOIT) CTeHbl, BMLIOTHVIO K 3TOH rpaHH (pHC. J).

4, HATPY3KH H UX KOIPDPHULUEHTHI
4.1. BeanynHbl HOPMATHBHLIX HArpy3okKk OT BeCa MNpoe3Kei

YaCcTH M COOCTBENNOro BeCca CTeHbl ONpenelfitor Nno OO0BLEMHBLIM
BecaM Marepia.ios, npuBegeHubiM B CH 200-62. O0beMHblit 8ec
FPyHTa C.JaeiyeT NpHHIMATL MO JAaHHbLIM JadoparopHbiX #HCC/1en0-

BaHHH I'PYHTOB.

4.2. KosdpPuuiteHTul NMeperpy3kd n Opu onpeleseHHd Harpy-
30K OT Beca Mpoe3:KeH YacTH I COOCTBEHHOro Beca CTeHbl IMPHHH-
MatoT paBHbiM 1,1 nau 0,9, a or Beca rpyHra—I1,2 uau 0,9. U3
ABYX YKa3aHHbIX 3HAUYEHHW n B Ka)AOM CJyuyae NPHHHMAIOT TO,
NpH KOTOPOM TNoJyuaercsa 6oJiee onacHasg KoMOHHAUHs AeHCTBY-
IOLUMX CHJI.

K BeCcy rpyHTta, pacloJoXeHHOro 3a (akTHYeCcKOH H.JIH HK-
THBHOH FPaHbIO CTEHbI, BBOAHTCA OIHH KO3I(QHUIECHT IleperpysKil.

4.3. HopMaTuHble BpeMeHHble  BepTHKAaJbHble HArpy3kH
(C yueToM MnepcreKTHBbI) HA NPpH3Me OOpYLUEeHHA NPHHUMAIOT:

a) OT NMOJBHMHOTO COCTaBa JKeJjle3HblX JAOPOr—B BHAe Ha-
rpy3ku Cl4;

6) OT KOJIOHHbl aBTOMOOHJMeil—B Bijge Harpviku H-30 u or
APYTHX TPAHCMOPTHLIX €AHHHL aBTOMOOH/bHBIX H TOPOACKHX A0-
por—B BHAe KoJslecHOH Harpy3kH HK-80.

44. Tlpd pacnosoKeHHil NOANOPHOU CTeHbl BAOJL JKeJe3Ho-
AOPOKHOrO MYTH HArpy3KV Ha p4dCUYEeTHOH cXxeMe IMPHHHMAIOT B
BH€e CMJOWHON MOJOCHI.

Ha ypoBHe nozowssl 6a/11aCTHON NPH3Mbl NPHHHMAIOT:
WHPHHY @ NOJOCHI, M,

a:2,7 + Qho,
HHTEHCHBHOCTb ¢ HOPMATHBHOW HArpV3KH, T/,
2K 28
q= ——m==-, (12)
rae hg—TONWHHA 06a.1,1aCTHOrO €109 noa MOAOLIBON Lina-

Jbl, pasdaa 0,75 m:
K= l4—kaacc Harpvsxu.

4.5. Tlpu pacnosoxeHun MOANOPHOH CTeHbl BAOAb NBHUKEHIS
dBTOTPAHCINOPTa JaB.1€HHs OT KaXXA0ro pAjla Ko.dec NPHBOAAT K
HArpy3kKe, pPABHOMEDHO pacnpejgeseHHOi Ha CNJIOLWIHOW M0.10Ce
IUHPpHHOH a, pasHoit 0,6 m B cayuae aBTOMOGHJIBHOIl HArPV3KI
H-30 1 0.3 .u B c1vuae koaecHoi Harpy3kn HK-80. '
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HuteHcHBHOCTL ¢ HOPMATHBHOW HArpy3Kd B Mpeje.lax Kamk-
JAOH MOAOCHl YCTAHABJAHBAIOT B 3aBHCHMOCTH OT BEIHUHHDI

z=xtg (45°+-), (13)
rie x—paccTosiHHe MemaAy 3ajHeil rpadblo  ((PAKTHYECKOf HJH

(HKTHBHONA) CTEHbl i OCHIO NOJOCH!.
3HavyeHue ¢, /s, npu Harpyske H-30 vcTaHaB.1HBAWOT no

Tal.1. 3, a npu Harpyaxke HK-80 Bbiuncasior no popmy.ae
S

B KOTOPYIO CJiedyeT OACTABAATL 3HAYCHHA 2, M.

Tadauua 3

b
x

z, & q, miu g, mius z, M g, mi«
0 ‘ 8,3 5,5 2.5 11,0 1,7
0,5 6,1 6,0 2,4 11,5 1,7
1,0 | 5,3 6,5 2,3 12,0 1,6
1,5 | 47 7.0 9,2 12,5 1,6
20 | 1.2 7.5 2,1 13,0 1,5
2,5 3,8 8.0 2,0 13,5 15
30 | 3,5 8,5 1,9 14,0 1,5
3.5 3,2 9,0 1,9 14,5 4
4,0 | 2.9 9,5 1,8

4,5 27 | 10,0 1,8

5,0 l 2,6 | 10,5 1,7 ‘

4.6. KosppuuHeHTbl neperpy3kd Aas MOIABHMXKHBIX BPeMeHHBIX
HarpysokK, nNpyMBeleHHbIX B NN, 4.3—4.5, NPHHUMAIOT:

a) OT XKeJe3HOZOPOXKHOro cocraBa n=1,3;

©6) OT KOJIOHH aBTOMOOH el n=1,4;

B) OT TPAHCNOPTHbIX €AMWHHL ABTOMOOH.JIBHBIX 1 TOPOICKHX
aopor n=1,1.

4.7. T'opy30HTaNIbHYIO NONEpeyHyl0 HATPY3KY OT UEHTPOSex-
HOH CHJIbl, BO3HHKAIOLLYI0 Ha KPHBONHHEHHBIX YYacTKax NvTi, B
pacyeTe NOANOPHBIX CTEH HE YHHTLIBAIOT.

4.8. [lnHaMuueckuit KO3QPHUHEHT AJA BPEMEHHOH Harpy3Ki
NPHHHMAIOT PABHBIM eAHHHLUE.
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5. ONPEAENEHHE AKTHBHOrO H NACCHBHOTO HOABJIEHUSA
FPYHTA

5.1. B cayuae, xoria noBepXHOCTb FpyHTa OrpaHH4YeHa MJaocC-

KOCTBIO H Ha Heil PaBHOMepHO pacnpeleseHa Harpy3ka HHTeH-
CHBHOCTbIO ¢ (puc. 6), cuay £ aKTHBHOro AaBJ/ieRHsI TPYHTa Ha

Puc. 6

BePTHKAJNbHHHA YYacTOK rpaHu (akTHuecKOlt HAH (PHUKTUBHOK)
CTeHbl OT MOBEPXHOCTH IPyHTA 10 IMYOHHBI /2 BBIYHCAAIOT O ¢op-

MyJe
_ Tfﬂ (1_|_ ) (15

rne A,—Ko03Q(@HUHEHT AaKTHBHOIO AaBJeHHs rpyHra, onpenend-
€MBbIH BbIpaKeHuneM

\ Cos? v
’ Sifi{g — a)sin{e ~4 ) ’ (16)
cos 3 (l + V ¥ J-?-____)
cOS a oS b
rge a—yroal MexAay MJA0CKOCThIO, OrpaHHYHBAIOUIEH MOBEPXHOCTD
FPYHTa, U TOPH3OHTAJNILHOH NJOCKOCTbIO; NPAaBHA0O 3HAKOB

AJ5 YIJAa a NOKa3aHo Ha pPHC. b.

3HaueHHs A, NpHBedeHLI-B TabJa. 4.
CHaa E HaKJIOHeHAa K TOPH30HTy nojy yraiom O M ABJAAETCA

PABHOACHCTBYIOWEH NABJGHUU, pacnpefiefieHHblX NO JMUHEHHOMY
3aKOHY (CM. pHc. 6) ¢ opanHaToil B BepXHeil TOYKe pacCMaTpHBaA-

€MOro yyacTKd rpaHH CTeHb

PI=QAJ (17)
18



i C OPAHHATON HA raybHHe h OT 3TOI TOUKN

p2=(yh—+ q)A,. (18)
Cinia E npuioxkeHa oT HHAKHEro KOHUA pacCMaTPHBAeMOro
Y4aCTKa IPAHU CTEHBI HA PACCTOAHHY Z, DABHOM

__h 3q—+1h
=TT ¥ (19)
(1pit 9=0 no.1yyaercs:
-.th l ; R
= g=hs /=0 pr=1hh, 0 2= = (20)
Tabanua 4
Aa ‘ Aa
@, a, il Q, a'
2pad 2pad 5 P . © 2pad zpaﬂ
T |
| |
20 10 0,532 0,041 "]"a“ 0.975 0.280
20 ' 089 | 0,889 "~
; N1 20 0,319 0,325
I
o | o3 0377 30 | 0423 0,422
25 10 0,425 0,435 | 35 0,704 0,685
20 3 0,548 | 0,551 -_
25 0,841 0,820
| 0 | 0,200 0,202
; | ; ' ; 10 0,220 0,222
0,001 0,308
t 40 20 0,25
o | 10| 03 0,350 ! 0,252
20 0.416 0,420 0 1 0,304 0,305
30 | 0,776 0,762 ‘ 40 ‘ 0,024 0,603
l
5.2. B cayyasax, He oxBayeHHulX M. 5.1, cuav E akTuBHOro
1AaBJEeHHA TPYHTA Ha BEPTHKAJbHBIA y4acToK rpaHd (¢pakTHye-

CKOI HJH (PHKTHUBHON)
3HaueHHil £, , NOACYUTAHHBIX O POpMYy.Ie

Sin(8; — ¢)
' cos(p + 05— 8;)°

(G ,—cyMma Beca G, npeanoaaraeMoi npuiMbl 0OpyUIeHHSH
: p P Y
pacnojJo/XeHHOH Ha HeH

rie

ACD,

H DPaBHOAEHCTBVIOUleH

E, =G,

Harpvski (puc. 7);

CTeHbl Onpeje’ifoT Kax Haudoabliee H3

(21)

19



0,—vro.a Mexav npeanoaaraeMoi naockoctslo AD; obpv-
UIeHHA i TOPH30HTAJbHOI MIOCKOCTBIO.
3HaueHHe ©,, KOTOPOMY COOTBETCTBYET HAaHOoJbllee 3HAYEHIIe
E ,, onpene.seHuoe no dopmvie (21), npuHuMaloT 32 vroa O Mex-
Jy NAOCKOCTbIO 00pVIUeHHST H TOPU3OHTAJBLHOH NMJAOCKOCTbIO.
Cuay E paccMmaTpuBaroT Kak CyMMy cHabl £, OT Beca npuas-
Mbl OOpyWeHHs H Cia £, OT KaKIOH H3 Harpy3ok Ha npHu3me o6-
pyuwenis. Cuawl Ep, 1 £, HakAOHElbl K TOPH3OHTY MOI \TJI0M .
Chuay £,y onpeiesator no popmy.ie

_ Sin{ @ — o)
Erp = G‘"P cos(e + 6 — 6) (22)
i
C D
K / 7
|
I /
i g.
pe\ % \"
A
Puc. 7

[TpuuuMaloT, 410 cH.Ia E [, ABJIdeTCH PAaBHOACHCTBYIOLIEH JaB-
JIeHHH, 3mopa KOTOPbIX HMeeT BHA TpeyrojbHHKa. PacctoaHue
Z(p OT TOYKH MPH.IOKEHHS 3TOH CHAbI J0 HHXKHEro KOHua (To4-
Ki A) paccMmaTtpiBaeMoro y4actka CTeHbl BbIYHCIAKT no ¢op-
MyJie

A
‘=3 (23)

Cnay E, 0T Harpy3ku ¢, pacrnojiioxeHHo§ Ha npu3Me obpyiue-
HHST H pacnpeledeHHOH Mo WHPHHe a (puc. 8), onpexeasior Mo
dbopmy.e

- Sin(0 — o)
E,=qa cos(¢ 48 —8) " (24)

[Tpuunmaiot, uto cuaa £, aBasercs pasHoAeidCTBYOLLE(l 1aB-
JleHHs, PABHOMEPHO pacrnpefe]eHHOro Mexay toukamu A, u A,,
KOTOpble pacnooxennl ot Touku A (cM. puc. 8) Ha paccTod-
HHSX:
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Zi=h—+ hg — (..\:-——-—g—-) tgo,
(25)
Zg=h+ho-—* (.JC —I—-—-;—-) tg@

PacctosinHe z, OT TOYKH NPILTOKeHHR cuabl £, 10 ToukH A
ofnpeaensioT no Gopmy.ie

2, =h -+ hy— x tg6. (26)

X

|
|
19
{
R R 1171
ﬁ’ ] )

i

? 8

A, Ef
N _..1" ]

I
N

Pric. 8

B ¢opmvaax (25) u (26) x—paccrosHiie Mexay 3afHeil
TPaHbI0 CTeHbl H OChIO0 MOJOCH! (WHPHHOH @) HArpy3ku, a ho—
Pa3HOCTb OTMETOK YPOBHA [OBEPXHOCTH TPYHTA MOA UECHTPOM II0-
JIOCHl LWUUPHHOH @ H TouKo#i C (cM. pHc. 8).

B ciayvae aBTOAOPOXKHOH HArpy3KH HA OPH3Me OOpYUWIEHHA
cuny £ caepyer onpeneyats (o gopmyae (21)} ucxoas u3 toro,
4TO MJIOCKOCTH OOpYLUEHHS Ha NMOBEPXHOCTh FPYHTA AOJXKHA BbHI-
XOUTL CJeBa HJH ClpaBa OT [0JOCHl KOJeCHOW HArpy3kH, He
feis ee Ha iBe YaCTH.

Ecan 4acTs NOJOCHL KeJAe3HOAOPOXKHO) Harpy3kH OKa3biBa-
eTCsl 3a MpejesaMH NPH3MblL 00pYLIEHHUdA, NOoA Pa3MepoM a caeay-
AyeT NOHHMATL WHPHHY TOH YaCTH MOJOCH], KOTOpPAaS PacnooKe-
Ha Ha NpH3Me O0pYWECHUS.

3.3. Ecawn 3agusns rpaub BC CcTeHbl HMeeT HAKIAOH B CTOPOHY
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HacbiNi Ha yroa e (puc. 9), 1o cuay £, xapjaeHns rpyHTa Ha 3Ty
rpaHb onpeaeasior no gopmy.ie
Ec=E (1 —tgetgo)? (27)
rae £—cuaa nasjaeniss TPYHTAa HAa (QUKTHBHVIO BePTHKAJLHYIO
rpaip AC.
Touky npHaoKerna CHAb £, OPHHUMAIOT PACMOAOKEHHOH Ha
\'POBHe TOYKH NPHJIOKEHHA CHABI £, a Hanpas.eHHe CcuJAbl E. —
Moa yrJaoM O K HOpMaJaH, NpOBeleHHOIT K 3afgHeil rpaHH CTeHbI.

<
90° f; I £
< . a
B S
A A
Puc. 9

[1pd tge tg o> 1 npuumaercsa E.=0.

[To popMmyase (27) onpenenstor Takke CHAY AaBJeHHS TPYH-
Ta Ha Te€ rPaHH CTeHBl C 3aJHed MOBEPXHOCTLK JOMAHOro Ouep-
TaHHsI, KOTOpble HMEIOT HAKJIOHb B CTOPOHY Hachiny (rpaHs BC
Ha pHc. 10). B stux cayvasax nog E caeayer noHHMaTh CHJAY AaB-
JJ€HHst TPYHT2 Ha Ty 4YacTb (PHKTHBHOM BepPTHKAJNbLHOH TpaHH,
KOoTOpass npeiacTas.ger cOO00i{l NPOEKUHIO PacCMaTPHBAEMOf Ha-
KJIOHHOH T'paHH Ha BepTHKaJbHYIO MNJaocKoctk. Hanpumep, npu
ofipegesieHHH CHabl £, JaBjeHds rpyHta Ha rpadb BC (oM.
puc. 10) BeaHuHHY CHJAB £ NPHHHMAIOT PABHOH NJOLIAAH YACTH
| —2—3—4 3n10pbl 1aBJIeHHs1 TPYHTA HAa BEPTHKAJbHYIO (HKTHB-
Hylo rpanb AD.

5.4. Ilpn cTeHe, HMeIOLIEH VCTYNbl CO CTOPOHbI HACLINH, NPO-
$HAb 3a4Hel (TOBEPXHOCTH CTeHbl YPOL{AIOT.

B kauecTBe ynpoOUleHHOro nNpoguas npH onpeReeHHH aKTHB-
HOro AaBJeHHS Ha CTeHy, NMOKa3aHHYIo Ha pHc. |1, HeoOxomumoro
nJis. pacyera NPOYHOCTH OCHOBAHHSA, @ TaKke YCTOHYHBOCTH [0-
JOMEeHHS CTeHbl, NTPHHHUMAIOT JoMaHyw npamylo 11—12—13—16.
[Tpu sTtom Bec G, H G2 0ODbeMOB TPYHTA, pACNOJIOKEHHLIX Han
BLICTYMAMH, YUYHTbIBAIOT KaK BeC CTeHbl. AKTHBHOe JaBJjieHHe

TPYHTA HA CTEeHY ONpeaensloT B CAeAYOWEM nopike:
22



Puc. 10

Puc. 11
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a) ans QUKTHBHON rpann 1/—I17 crenb cTpost 3miopy [—
8—10:

6) onpegeasior Ciiv £ papiaends rpyHTa Ha QHKTHBHYIO
rpaub [1—12, paBHYi0 niowaan yuactka [—2—3 3miopbl Aas-
nenni; cuny E; npukanawisalor x guxtuBhon rpanu [[—I2 Ha
YPOBHe UeHTpa TAXKeCcTn vyactka /—2—3 3niopbl 1aBJeHHH;

B) cHay L, AaBacuuy rpyHrta' Ha rpanp /2—I13 onpenensior
B COOTBETCTBHH C M. 3.3, [lpd 3toM cHay £ NPHAMMAIOT pPaBHOH
njiowann y4actka £—ao --3—4 3mopbl AaBaeHHil H NPH.I0XKeHHO
B LEHTPe TAKECTI 3TOTO \ yacTKa;

F}) M3 TouKH ]2 MpoBoyar aAyyu mof yriaaMe ¢ H © K rOpH30H-

Taad. ITH Aydd B Touxkax /4 u 15 nepecekalor GHKTHBHYIO
rpaib /13— 10.

Puc. 12

"B caygqae, KOria yro.l =as;goHa rpaHd 12-~13 Kk BepTHKaaH &>90°—q

(kax Ha puc. 11), tgetg ¢ 1g (90°—¢) tg =1 # HA OCHOBAHUM YKA3aAHHT
n. 5.3 £. =0,
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B cayuyae onpegeleHHa AasdaeHusA mo . 9.1 yvro.t @ vcranas-
JHBaloT no popMyse

tge = Rocose '’ (28)’

b o ] / cosasin(z +¥)
° COs % sin{y — a) (29)

B ocTaJjbHbix Cayuyasx 3HauyeHile © onpejde.sercs B COOTBET-
CTBHH C . D.2;

A) H3 TOUKH 4 3MI0pbl NaBJdeHHi NPOBOIAT npaMmyto 4—9, na-
paJjaenbHyo npsmoid 1—10,

e) Touku /4 u 15 ropH3OHTAJIbHBIMH NDPAMBIMH CHOCAT Ha
3AI0PY [RaBJieHHH, H3 KOTOPO#H
3aTEM BBLIAENAIOT y4wacToK 4—
b—7—10—8,;

K) onpeaensior cuay Es
AAaBJeHH DYHTA HA (PUKTUB-
HYIO TpaHb [3—16. Ity cuay
NPHHAMAOT paBHOH nJoilagu
yyactka 4—6—7—10—8& 3nio-
pbl 138BJeHHH H NPHAOXKEHHOH
B YPOBHE €r0 HEHTPa TAXEeCTH.

[Tpu onpeneseHHWKH AaKTHUB-
HOTGQ J1aB/JeHUR, HeOOXONUMOTO Pic. 13
AN NPOBEPKH NMPOUYHOCTH TOH
Ke CTeHH B CeYeHHH, PacMoJOXKeHHOM HHXKE VCTyNa, Hanpumep
B ceyeHHu /—1 (puc. 12) B KauecTBe ynpolleHHOro NpodHas 3a.-
HeH NMOBepPXHOCTH Y4aCTKa CTEHbl, B NnpegeflaX KOTOPOro yYHUThLIBA-
0T JaBJeHHe TDYHTA, NPHHUMAKOT JOMAHYIO npsiMyio J/—12—
13—16. Onpenenenye naBieHdi £y, Ec u £9 Ha (OUKTHBHbIE TPAHH
11—12, 12—1]3 g 13—1§ yuactKka cTedHbl MNOACHEHO Ha puc. (2.

AKTHBHOe HaBJsleHHe, HeoOXoAHMoOe /5 MPOBEPKH MNPOYHOCTH

CTEHbl B CEYeHHSX, PACIOJIOKEHHDBIX Bbillle YCTVNOB, ONpedensiior ¢
yuyeToM 1. 3.14.

5.5. Cuay £, NacCHBHOro NaBJIEHHS FPYHTA HA BEPTHKAJbHbIH
Vv4aCTOK (PaKTHUeCKHH WAH QHKTHBHLIA) cTeHnl (puc. [3) onpe-
1eJR10T N0 QopMy.ie

riae

1h? 2q
Ly = "—2—( L+ 7) Ao, (30}

TAE Ap—KO3pPUUHEHT NACCHBHOTO JABJECHKA rIVHTA, onpepelnge-
MblH BbipaXKeHueM
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COSY ¢
“sin(p —a) sin(p + 8)

e -
cosa(l—-V )
COSa CoS b

[lpn onpeiretennn 2, 3Hak Vri1a a MNPHHHMAETCS COC.1aCHO
puc. 13.
SHaueHHs 1y NPIIBeJebt 8 Ta0.1. 5.

(31)

), =

Tadanuga 3

Any | L An
:E;:tﬂ z;;d L i z;érd 2;;?0 3= 2 3 -l
I 2 3 | | 2 J
g
. 0 2,64 2.42 0 7 40 .
20 | 10 ! 83 1,73 | |
' 10 " 1""‘*
20 090 | 089 435 500
; 39 20 2,60 | 2,29
0 333 3192 30 139 +
10 937 217 35 070 | 069
25 ' l '
20 1,46 1,39 - l
25 0,84 r 0,83 i 0 11.90 8.29
A l 10 | 6,3l 4,37
3.00
- 1,16 40 20 3,59 2.96
30 10 3,17 2.79
20 195 179 30 1,92 .71
30 0,78 0.76 40 0,62 0,61
|

Cuna E, HAKJIOHeHA K rOpH3OHTY Mo yrjaoM & (cM. puc. 13) o

pHJIoKeHa Ha PaClTOsHMH Z OT HHM3a rpadi CTeHbl, DABHOM

_ A 3¢+t
$=F T2tk (32)
npH g =0
h
Z=7 (33)



[Tpusoxcenue

NPHUMEP PACHETA NOANOPHOR CTEHD!

Tpebvercen paccuntaTh GETONHYIO NOINOPHVIO CTeHY, NOKA33HNYIO Ha pilc. |,
NPil CI@IVIOWHN 1aHHLIX:

\FO.1 BHVTPEHHErO TPEHHA TPYHTA (Py=32%

O0beMIbIL BeC rpyHTa paBed 1,8 7/m3;

PacHeTHOL CORNPOTHBAGHIIE TFPYHTOBOrO CCHOBaHila OCCBOMY CIKATHIO
o TG -0 3. .
R==30 Ke/cu°; e ok 1D 02
‘103¢(biI‘HIIEHT TREeHHA KJda Ak O TPy HT 54 481 59
ceioBaHiIR =04 1
k

MapkKa oerona crennl—130. u

Ha npusme oGpvinesns Harpyska
HK-80. .

Pacyer cevenns mo o0pe3y T '
hynramenta |

Cor.acHo n. 314 akTnBHOe JaB.aemi? |
FPVHTa VCTaHag.1iBaeM Ha (QHKTHBHYIO
BEeDPTIHKAJIbHYIO rpadHk A(C, a BeCc TrpyHTa ©
B oObeme npHambl ABC yunThiBaeM Xax w
BeC CcTeHb (puc. 2,a). B CcOOTBETCTBH
¢ M. 3.15 MOABHKHVIO Harpy3ky pacnona- e
Taé\i HenoCpelcTBeHHO 33  (PHKTIBHO#M :} 7,8 ﬁ
rpansio AC, , r

[lo gopyyae (13) onpeneaseM 3uaue- s

Hiift 2, COOTBETCTBYVIOULie NepBOil H BTOPOH
10.10CaM Harpvigi: Puc. |
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35!
2

== 3,1 tg (4a°+—§-5—}—59 M,

)= 0,77 «;

2y = 0,4 1g(45° +

Mo dopmyae (14) molcunTLiBaem 3HAYEHHS HHTEHCHBHOCTH ¢ HOPMATHBHOI
HATPY3KH AJ8 nepsol i BTOPOS NOJAOC

50 |
N=TgrorT oM
o0 -
q:_j —— TB -—i-— 5—:—9 —— 4,; T/.“

CorfacHo n. 4 6 HHTEHCIIBHOCTH pacCuyeTHLIX HArpy3OK B lipele.lax nepaoi
BTOPOH N0J0C COCTABIARIOT
g,p=1,1.9=99 r/u;
g2p= 1,1.47=205,2 1/m.
Onpenensem pacueTHyio cuay £ aKTHBHOro AaBJACHHA TPVHTA HA QHKTHL-

Hyio rpaus AC Buicotolt i =4 u. Cornacro nn. 3.11 u 3.12 npiiisaen pacuer-

Hbiii YrOoJ BHYTPEeHHEro TPeHHA TPYHTA P = QPy= 30° Il pacueTHsli VIO.1 TPEHHS
o 35°

FPYHTa o OGOKOBYIDO [MOBEPXHOCTH MOANOPHOH CTeHs 6=2—--—2—-— 1 7°30",

Ko3dgdiunent neperpv3ku npu onpeleneHi Beca NPH3MbI OOpyILeHHs MPIHIL-

MaeM pasHbiM |,2 (cM. . 4.2).
33a13aBasfch HECKOJIBKHMH MOJOKEHHAMH MJAOCKOCTH O6pVUIeHHs, 10 GopMy -

Jde (21) noacudThiBaev COOTBETCTBYOWLHE HM 3HaueHus £ (CM. BEPXHIOO NO-
JA0BHHY Taba. |). Cornaciio n. 5.2 ¥ 1ab6a. | pacyeTHas .cuna akTHBHOro aasJe-
HHA rpyHta £ =875 T, a yroy Mexay NAOCKOCTbIO O0pyWeHHst H rQPH3OHTA 1b-

HOH NMJOCKOCTbiO O = 78%4()".
Cuny E pa3GiuBaeM Ha J1Be COCTaBJsIOLIHE: HA CHAY Er OT 8eca NPH3MLI

obpyutends H cuay £ g OT Harpysku Ha npusMe oépvmemm [1o dopwuvian
(22)——(24) 1 (26) onpeleaseM BEJNYNHLI 3THX CHJI 0 PACCTONHUS Zpp I 2 g OT
TOUKH 4 (cM. pic. 2,0) 10 TOYEK NMPHAOKEHHA CHJ Erp it £ 4 COOTBETCTBEHHO!

Erp=3,45-0,770= 2,66 1

Eq—lg 01"7‘0——-608 T,

Zpp = 430 = 1,33 #;

2= 40—04-50=2

CH.ﬂbi E["D H E PACK,J1a1bIBAGN HA TOPH3OHTAALHVIO H_BEPTHRAIbHVIO SO-
cTasasouIHe (CM. puc 2,0):

Erp= Erpcos 0 = 2,66 -0,954 = 2,54 T;

Erp—'—- ErpSln O = Q,D‘B 0,30[ =0,8‘0 T,

E = Eqcos 9 = 6080954 =580 r
E. =E4sind=603-0301 = 1383 .

B Ta6n. 2 npuBolATCH BHIUHCACUNA HOPMATHBHLIX 1f PACYETHBIX BECOB 4ac-
Teil CTEHH Pacno.I0AEHHLIN BLItIe ceyennsa no odpely dyviavieHta (CM. plc.

P 2).
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Ta6aunga 2

T T T e

Pacaernunst pec Pacvernsit mec
Bec HﬂpHiTHBHHH BEC, m , (n>1), m ‘ {ncll‘ m
G, ! 4.0-08-2.4 = 7.7 ‘ 7.7-1,1 = 8,45 7709 = 6,93
G. 210 24~4s 4,8-1,1 = 528 48-09 = 431
|
G | 2220 8=36 3.6-1,2 = 4,32 3,6-0,9 = 3,25

i
OnpenenseM BHYTpeHHMe Cuabl (NPOACABHYIO CHJAY # N3rnGavoOIMHR vo-

MeHT) B paccMarpHBaBMOM CeUeHitH'
a) pacuerTHbie BHYTpeHhue Cliiibl, onpenedentble TPH KO3dpPuuueHTax ne-
perpyskHs n>1, coCTaBIAwT:

N =845+ 528 + 4,32 + 0,8 + 1,83 = 20,68 T

M=845-05—528-023—4,32-0,57 +2.54-1,33 +5,80-2,0—
— (0,80 -+ 1,83) - 0,9 = 13,17 ru;

0) pacueTHbie BHYTPeHHuE CHJbLI, onpejeleHHbie TIpH BeCe CTeHbi, NOICYM-
TaHHOM ¢ KOo3¢@HUHeHTOM nn = 0,9

N=693-+431 +3254+08+183=17,02 r;

M=693-05—431-023—325-057+2.54-133 +3580-20—
— (08 + 1,83) - 0.9 = 13,19 7;

B) HOpMATHBHLIE BHYTPeHHHE CHALL

N=T77448+ 36 + o + o = 184 m;

M=77.05—48.023 —36.057 + 241,33 | 5820

1,2 I
08 1,83
_ (T‘i‘ 4 'TT")'O'Q = 11,83 mw.

[IpoBepsieM NPOUHOCTL CTEHbl B PACCMATPHB3EMOM CeUeHHHM, NOJAL3YACL pe-
ROMERRAUHAMH H (opMyJaMy pacyeTa BHEUEHTPEHHO CKaThiX GETOHHMX KOHCT-
PyKuHit, npuBeaeHikiMd B CH 365-67.

Flpn pacueTnbix cH/ax, NOACYATARHLIX MO NMYHKTY «3», ONpeiensieM BhiCOTY.
X o7 CHATOH 30HBI Ce€YyeHHS

1,8 13,17
=2 (_'ﬁ" 20,68 ) = 0,52

OnpenensteM OTHOCHTEABHYIO BHICOTY §,, CKATOH 30HbI CeYeHHs U no Pop--
vyae (4) CH 365-67 koachdmuuenr my’ ycaosuit pabotsi:

0,52 |
V=T — 0%

mg'=1-—02-029 = 0,94.
Has npaMoyroiuuoro cevenus 63— b =0 4 e=h —0,5 Xy (M. a1, 312
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CH 365-67)}, a cBfiau ¢ Yem vcaoBue (40) CH 363-67, asaswueecs ycaosyem
NPOYHOCTH Ceverus, VNpoLWaeTCA i NIpihHHMaeT BHI

N < myRubx o

[TpnnuMana (coraacuo ta6a. | CH 365-67) aas Geroua ‘mapku 130 pacuer-
HOe CONPOTHBJEHHe Ha cXKaTue NpH wimbe Ry== 65 xefcw? = 650 r/u? ybexia-
eMCH, YTO 3TO ycaoBHe yaoBaersopserca. JdeiicTeure bHo,

_ i} 2068 1< 094-6350-1,0-032 =316 1.

BBuay SBHOro 3apaca npoBepKy NPOYHOCTH CeHEHHA Ha pacuerHbie YCHJANR,
oflpeneeHHbie N0 NYHKTY «0O», He NPOH3BOIHM,

[IpoBeprem NOS0KeHsHe PaBHOALHCTBYOWEN HOPMATHBHBIX HArpys3oK:

11,83
€o = 8.4 = (0,64 .
Ycnosne n. 3.10 npakruyecku yaoBaersoprercst. [leficteuTenbHo,
o _ 064 _ 071 = 07.
y 1,8
2

Pacyer ycToRuHsoCTH cTenn (sxkaovas dynaamenr)
H NpoBepKa CeyeHHA No nofowse PynnamMeHTa

Coraacso n. 3.i4 akTHBHOe 1aBJjieHHe TFpyHTa YCTaHaBAWBaeM Ha (PHKTIB-

HYIO BEPTHKaAbHYO rpaub ED, a Bec rpyHTta B o6beme npuaMpt ABDF yuutui-
Baesm Kak Bec cTedbl (puc. 3, a). B coorsercyeuu ¢ n. 3.15 NOABHIMKHYIO HATpy3-

Ky pacfiojiaraeM HenocpedCTBEeHHO 33 (PHKTUBHOH rpaubio £D.
B HikHeli noaoBHie Tada. | laHo onpeneneude cHianl £ aKTHBHOTO Jas.le-

HUS rPpYHTa Ha OHKTHBHYIO rpaHb ED creunl Buicotoit A =159 m. Coraacuo
n. 32. 4 raba. { npuadusaem £ = ({26 T.

Catny E pa3buBaeM Ha TPpu cocTaBasouiHe: Ha cuay Erp OT Beca NpH3Mbi
06D VUIEHHA, CHAY £ gy OT HArPY3KH gy H Quay £ g+ 0T HATPY3IKK gg (oM, puc. 3).
[To popvynam (22)-—(24) u (26) onpexae.sieM BeJHYHHLI ITHX CHJI H pPacCTOA-

HHA Zrp, 2quH 24207 Touki £ (cM. puc, 3,6) 10 TOueK nNpH.IOKeHHs cua £ rg
£ q1 4 E g2 COOTBETCTBEHHO:

E-'rl:'m 22,3 . 0,4[5 — 9,25 T,
Eq[-—"F 7,9 . 0,415 == 3,28 T,
Egr=1,1-0415= 1,70 1:

Zg1=35,9— 04 -1,68=32 m;
2go=23239—31-168=068 a.

Kamayo n3 cuad Ep, £ g1 EgopackaaibiBaes Ha rOpH30HTATbHVIO K Bep-
THKAAbIYIO COCTanAROWHE (cM. puc. 3, 6): ‘

Erp=925.0,954=8,82 r;
E?pz 9,25 - 0,301 =2,78 1;
E;l o 3,28 ' 0.954 == 3.13 T,

E;l:- 3,28 0,301 = 0,99 r;
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ET =170 0953{=1,621;
q2

E® =1.70-030! =031 r.
49

Onpeaesey pacueTHyio ciay Epxp NaCCHBHOro OTNOPa rPyHTa, BO3HHKAIWO-
Wwero no nepelnen rpani GyxiamenTa, iveouieit Boicoty fiy = 1,6 s [lpnuss
10 Ta6a. 3 (c1p. 20) A =74, 8 cootaerctsud ¢ n. 3.3 u GopMy.goif (3] noay-
HaeM

Eony = = 09 -'_-8-2' Y 74=307 m.

Mo dopsv.ae (33) onpeaeasem pacCTOAHIe OT HAKHEN TOUKIl pPaccMaTpH-
BaeMOH IPaHi By HIaMeNTa 10 TOYKI NPHICKEHRUR CHat £ pay

zn-——"-' "-l-é'_"ﬁ"': 0,53 M.

Citlv Egg PacknaipiBaeM Ha TOPH3OHTAJIbHAIO It BepPTHKAILUYIO COCTABA%K-
oupie:
F
nh

£, =347-0,301 =093 m.

E . =3,07-095¢ =291 m;

B ta6.a. 3 npuBOIATCA BLIYIICIEHIA HOPMATIHBHBIX H PACYeTHLIX BECOB YAC-
Tl CTEHL.

Tﬂﬁﬂﬂﬂa 3

. PacketHut sec, I Pacuethiui sec,
Bec HopMmarussmi Bec, m (n>1), m ‘n<l), m
Uy 40-0,2.1,8 = 1,44 1,44-1,2 = 1,73 1,44.0,9 = 1,30
Us 1,6-24-2,4 = 9,20 9,20-1,1 = 10,1 9,20-0,9 = 8,27
|
6, | 221224065 | 08511=072 | 065.09=058
Gq J 0,3:-0,6-2,4 = 0,43 0,43:1,1 =047 0,43-0,9 = 0,39

[Tponssol v pacuyer TpyHTOBOro OCHOBAHNA N0J CreHOH. B cooTBeTCTBHII
¢ 1. 3.8 B KayecTBe NO/JAOUIBL QYHIaMEHTa PAcCMaTpHBaey DACUETHYIO MIOULA] -
xV 0—C’ (pHc. +) wipHHOH

b=V 242+ 0,32=242 u.

OnpeaeasieM BHYTPeHHHE cHAbl (Np0a0abHYI0 cuayv NV o waruGaoutuit vo-
vMenT M) 8 ceyénin No nolowse pvHaaMeHra (oM., puc, 4);

3) pacueTrHbie BuyTpPeHHne Cnabl, onpeleiendue npid Koddpduunentax ue-
PEMDY IKH AN > |, COCTaBAAKT:

N = (845 — 528 -f;i.ﬂ? + 1,73+ M1 =072 - 047 + 2378 ~+ 3,99 +
051 —0.93) - 55+ (882 43,13 + 162 — 281 --;_,9135= 55 1



M=84> 040 —5,283-033 — 432 -067 — 1,73 - 1,10 — 0,47 - 0.90 —
— (2,78 4+ 0,99 + 0,51 -+ 0,93 - 1,20 +- 8,82 (1.96—0,13) + 3,13 (5.2 —
—0,13) + 1.62- (0,68 —0,15) — 2,91 (0,53 4+ 0,15) = 20,8 7.x;

6) pacuetdble 8HVTPeHilie CHLI, ONpPeIdeNeHHbie NMPH BeCe CTeHbI, MOICHIL-
TaHHOM C KoyDduenTom n = 0.9

N= (693 + 43! + 325+ 1.30 + 827 + 0,58 + 0,39 +- 2.78 4 0,99 +-

2.4 5 03
+ 051 —093) -5+ (882 + 3,13+ 162 —291) -y 5=29.4 1

M=683-040—431-033—325-067 —1,30-1,10— 0,39 - 0,90—
— (2,78 + 0,99 +~ 0.51 + 0.93) - 120+8,8‘2(l.96——-0,15)+3.13(5,2-—
— 0,15 + 1,62 (0,68 — 0,15) — 2,91 (0,53 + 0,15) = 21,8 1.x;

, |
s o ’"
D .
N I - 1,
A 4,8 0,6
o
2.4 ;
Puc, 4

B) HOPM&THBHHE BHYTPEeHHHE CHJIK.
( T¥8T36T]44+920+060'—'043“—

2,78 | 099+051 093y 24 . 7882 313162
T2 T Taa 0,9 ) 2,42 T("l,z S S B
291y 03 _
""‘6,‘@")‘7?@“‘"3"3 ”

M=77-04—48-033—36-067—144-1,10—043-0,90—

278 ., 0994051 0,93 8,82
“( e .1 * 039 )'1,?04- T (=0l

3.13-(5,2 —0,15) -~ 1,62-(0.68 —0,15) 29I
11 09

IlpopepseM NpPOYHOCTL TPVHTOBOTO OCHOBaHMs nox crenoil. [1pn pacueThbix
BHYTPE€HHHUX CliJlaX, ONpeleIeHHbIX MO NYHKTAM «a» H «H», Hvee:

+ —— (0,53 — 0,13) = 17,7 mu.

20.8
903"'33'3' = (,585 J(>*§-‘“——=£—g—2-ﬂ0403ﬂ
L,
o5 = 393 = 0,742 & > 0,403 «.

Hanboabluiie Ias.eHus (HanpaAxeHis) B ceuedHH N0 NOIOWIBE MY HIAMei-
Ta onpeaeasiem no popuy.ie (6).

5 s
S (I Y
\

04 —
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2 29,4

0g == A X R = 42 mj.u’.
- — 0,742
2
[IpounocTyL rpyHTOBOro OCHOBAHHA cTeibl obecneuena ieACTBHTEbHO,
Omax = T6= 4,2 x2/c?=12R =12.35=42 Kkz/cm?
[lpoBepsiem noJoXKeHHe PaBHOIGNCTBYIOLIER HOPMATHBULIX HArpviow
17,7
€y = -3—!-? == 0,565 M,

Y¢aoaue n. 3.9 yaosrersopserca. JdeficrauTe.iniio,

n
@0 _ 060 0o s0.

p 2,42
6

[IpoBepsieM YCTOIYIBOCTL CTeHL! NPOTHB ONPOKMALIBAHHA (BOKPVT TOY-
wi O—cM. pHuc, 3, 6)
Mon=882 - (1,96—03) +3,13-(5,2—03) 4+ 1,62 (0,68 —10,3) —
— (2,78 4+ 0,99 4+ 0,51) - 2,4 = 20,3 rm;

Mpp=6,83-08+ 431 - 1,53 +3,25- 1,87 + 1,30 - 2,30 -+ 8,27 - 1,20 +4-
-+ 0,58 - 1,20 4+ 0,39 - 2,10 —{—__2,59 - 0,53 =341 Tu.
Y CTOHUHBOCTL CTeHbi MPOTHB ONPOKHAMBAHHA ofecneynBaetrca. Heitcrau-
TeALHO, 2.9

Mon 203 _ 0.60 < 0,7.

Map — 34,1

ITipopepsieM VCTOHYHBOCTbL CTEHH NPOTHB CKOJBbXKeHHA (CIBHra) no nJoCko-
CTH, HAKJIOHEHHOI K FOPH30HTY (PHC. O) NOd yrJaoM aj, PaBHOM

0
a, = arctg -1'—2- = arctg 0,107;

a; = 9°307; sina; = 0,165; cos a; = 0,986

OnpenensieM nNpoexkunio 7¢; CIBHTAIOWIHX OHA HA [J0CKOCTL CKO.1b/KeHHH.

T cy=(8,82+ 3,13 4+ 1.62) (0,986 — 0,165 - 0,4)-— (2,78 + 0,99 +-
-+ 0,01}-(0,160 + 0,986 - 0,4) = 10,2 T,

Onpeaeasiem npeaesibHyIO CABHIAIOWIYIO CHAY

T ap=1(6,83 + 4,31 + 3,25 + 1,30 + 8,27 + 0,58 + 0,39 — 0,93) (0,165 -
+ 0,986 - 0,4) -+ 289(0,986 — 0,165 - 0,4) = 16,0 T.
"

. I .
Y CTOHYHBOCTD CTeHbI NPOTHE ‘CABHra MO HAKJAOHHON NJaOUadke obecneyusa-

eTCsl. J1efiICTBHTENbHO,

Ter 102
Tnp e= —TEF)- = (),b4 < 0,8.

[IpoBepsieM VCTOHYHBOCTL CTeHLI MPOTHB CKOALKEHHA (C1BHra) no rop-
30HTaAbHON naockocT LO’ (puc. 6). Tlpn TakoH nposBepke B pacueTHbifi Bec
CTeHbl BKJIOYaeTCA PpacuerHblii Bec (g rpyHtoBoro kaMHa OKL, a pacyerxas
cuaa Eppy  nmaccHBHOrO OTNOPA IpyHTa YCTaHAB/MBACTCA A BEPTHKAILHVIC
rpaib BbiCOTOH Ho = 1,9 M:

Gg=09-1,8

0.3-1.8
Ty = 0,44 1;



t 1.8-1,9

E £y e e Oig . i !

"5 2

Cury E aye PackaajuiBaeMm Ha TOPUIOHTAALHYIO M BePTHKAALIUYKD COCTaB-
Jsowe (cM. pnuc. )

- T74=43 r.

E' =43-0954=4,1r;
LA

E® =43-001=13T
nh -

Koagdutunedt Tpedus Ha uactH LK NJAOCKOCTH CKOJAbXKEWlia npuuiMaev
pabiny tg ¢ = 1g35° = 0,7, a na vacr A0 —pasunim 0,4, Ilpu pacvere ycton-

g -

o

4 r

h £,
S S

. — " s4p
_A‘*Enf;____‘___é-ﬂz:___*____ K 01’
GJ
Puc. 6

YWBOCTH CTeHB! TPOTUB CKOALKeHUS No ropusonTasprofi nnrockocty LU/ nchons-
3yem cpeaHeB3peuleHHoe (ro pasmepam muowagok LK u KO') snauenue Ko3¢-
PHUHEHTA TPERNHA, PaBHOe
0,7.1.8-+4+0,4-0.6
2,4

Onpepenfed NPOEKUUKY T ¢x CABHTAWHX CHI HA OAOCKOCTL CROMbLHKEHHFR
Tea=882 L3134+ 162—(278-4+-099+0511-062=10g 1.

fipenenvnas caeurawoulas caa I gp pasHa

T np=(6,83 + 4,31 + 3,25 + 1,30 -+ 8,27 + 0,58 + 0,39 +
0,44 — 130) (062 + 4,1 =190 7

YCcToRYNBOCTL CTeHB NPOTHS CABHIA NO rOPH30HTAJILHON NAOCKOCTH obeca-
uynpaetcs. HdeicrButensvno

== {,62*

Tea 109
Fo- =g = 057 <08

* Takol noaxonq k onpenesedHHI0 KO3IPPHRNEHTZ TPewHs o6ecneyyigaer
JONONHUTENLKBIT 331aC VCTOMUNBOCTY cTeubl. [IpaBuasiee 6HI0 6Ll NOCTPOUTS
IMOPY HODMaAbLHLIX AaBaedHny (ManpaKesuw) no nnowaixe L0’ # xosbdu-
ILIteHT TPeHIA OonpelendaT, KaK CPeAHeB3BelIeHHOe 3HaueHHe, (ICX0Af He #H3
pazvMepos nlotaloxk LK uw KO’ a u3a naowazest yacteil 3nOph HOPMAJbHLIX
1asJeBHil. JefcrByowHx no naowaaxkav LK w KO’



