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IIPEAUC/IOBUE

[oco6ue coctasneso k CHull 2.09.03—85 «Coopyxenus npoMbiluneHHbX
NPEANPHATHA> H COJNEPXKHT OCHOBHBIC MOJOXKEHHA MO pacyeTy K KOHCTPYHPOBAHHIO
MOANOPHLIX CTeH M CTeH NOABANOB MPOMBILICHHLIX NPEANpPHATHA K3 MOHOJIHT-
Horo, cOopuoro Oerona H xene3oberoHa ¢ NpHUMepamu pacyera H HeOGXOAHMbIMH
TabAHYHLIMH 3HAYEHHAMH KO3(pPHUHEHTOB, 06ner4amux pacuer.

B npouecce nogroroBkd I[locoGus yTouHeHnl orgesbHBIE pacyYETHHE [penfo-
chisiki CHull 2.09.03—85, B TOM uHcAe nO yuery CHI  cuenJieHus TPyHTa,

ONpeJeieHHA HAKIOHZ MJNOCKOCTH CKOJMbXEHHA NPH3IMbB OOpPYLUEHHA, KOTOpHE npei-
NoslaraeTrCA OTPa3HTb B RAONOJIHEHHH K yKasaHHOMY CHuII.
[Toco6ue pa3paborano LIHHHnpomanannit T[ocerpos CCCP  (xanauparo

texH. Hayk A. M. Tyroaykos, B. T'. Kopmep, uuxenepn H. JI 3anemanckui,
0. B. ®ponos, C. B. Tperbsixosa, O. JI. Kysuua) npu ywacrup HHHOCII
um. H. M. [epcesanosa [occrpon CCCP (a-p rtexn. nayk E. A. Copouan,
Kanaunatel Texsn. Hayk A. B. Bpouckuii, A. C. Cuapckuit), PyHaameHTnpoexra
(unxenepd B. K. [demunos, M. J1. Mopryauc, U. C. PabunoBuu), Knesckoro
[Tpomcrpofinpoexkta (HHxenep B A, Koanos, A. H, Cutauk, H. U. Conosbena).



1. OBHIHE YKA3AHHA

1.1. Hacroamee Ilocobue cocrasneno x CHuI1 2.0903-—-85 «Coopyxenus
MPOMbILJIEHHBX NPeANpPHATHH® H pacrnpoCTpaHseTcs Ha NPOEKTHpOBaHHe:'

NOANOPHHX CTEH, BO3BOAMUMLIX HA €CTECTBEHHOM OCHOBAHHH H PAaCnONOXKEHHBIX
Ha TEePPHTOPHAX NPOMLILJAEHHbIX NPEANPHATHH, rOpPoOAOB, I[10CENKOB, MOABE3AHbDIX

H BHYTPUIJIOWAAOUHBIX XKeJe3HbIX U aBTOMOOWALHLIX AOpOrax,

MOABAJOB NPOH3BOACTBEHHOT0 HA3HAYEHUA, KAK OTAEJbHO CTOSILLHKX, TaK M
BCTPOECHHMIX.

1.2. ITocobue xe pacnpocTpaHsiercst Ha MOPOEKTHPOBAHHE MOAMNOPHbLIX CTEH Ma-
FHCTPaAbHbLIX [ZOPOr, THAPOTEXHHUYECKHX COOPYXKEHHH, MNOANOPHBLIX CTeH CIeilHalb-
HOI'O Ha3HaueHHN (NPOTHBOOMOJ3HEBLIX, NPOTHBOOGBAJbHBIX H Ap ), & TakXe Ha
MPOSEKTHPOBAHHE NOANOPHBLIX CTEH, NPeAHA3ZHAUEHHbIX QJA CTPOHTENAbLCTBA B OCOObLIX
YCAOBHAX (HAa BeYHOMEp3JbiX, HAOyXxalouiux, NpoCafoOyHuX CPyHTAX, HA noppaba-
THB3€MbX TEPPHTOPHAX H T A.)

1.3. IlpoekTHpOBaHHe MOANOPHBIX CTEH W CTEH MOABAJOB AOJXKHO OCYLIECTBJSATh-
CA H& OCHOBAaHHH’

yepTeXKen TreHepadbHOro nAaHa (ropH3OHTAaNbHOH H BEPTHKAJbHOH ILIAHH-
POBKH) ,

OT4era O6 HHIKEHEpPHO-TeTOrH4YeCKHX H3bICKaHHAX,

TEXHOJNONH4YeCKOro 3aAaHusl, CORepKaiuero JaHHhe O Harpyskax H fipH HeoOxo-
AHMOCTH OCOObie TpeGOBaHHA K NMPOEKTHPYEMOH KOHCTPYKUHH, HanpHmep Tpe6oBaHUs
Mo orpaHHvYesHio nedopMmauHi H Ap.

1.4. KOHCTPYKUHA nNOANMOPHLIX CTEH MW MNOABAJOB JAOJXKHA YCTAHABJAWBATLCH
Ha OCHOBaHHH CpPaBHEHHSA BapHAHTOB, HCXOAA H3 TEXHHKO-3KOHOMHUYECKOH 1ieJe-
COOOPAa3HOCTH HMX MNPHMEHEHHS B KOHKPETHBHIX YCJOBHAX CTPOHTENbCTBA € YUETOM
MAaKCHMaJIbHOro CHHXEHHSI MAaTepPHAJOEMKOCTH, TPYAOEMKOCTH H CTOHMOCTH CTPOH-
TENALCTBA, 2 TAKXKE C YYeTOM YCJOBHH IKCIAYaTauHH KOHCTPYKLHH

1.5. [MoanopHwe CTEHbl, coopyXaeMmble B HACEJNEHHbIX MYHKTax, cjaelyeT 11po-
€KTHPOBATD € YUETOM APXUTEKTYPHLIX OCOGEHHOCTEH 3THX NYHKTOB

1.6. IlpH npoekTHpOBaHWH NOANOPHLIX CTEH H TOABAJOB JAO/IKHBI TPHHHMATbCH
KOHCTPYKTHBHBIE CXeMmbl, ofecneuHsaiouine HeOOGXOAHMYIO MPOUHOCTHL, YCTOHUUBOCTH
H NPOCTPAHCTBEHHYI0O HEH3MEHAEMOCTb COOPYXXEHHS B LEJIOM, d TAKXKE OTHeNbHBIX
ero 3JeMEHTOB Ha BCEX CTajHAX BO3BEECHHA H IKCHAYATALHH.

1.7. 3neMeHTH CO0OpPHLIX KOHCTPYKUHMH [AOJXKHB OTBE4YaTb YCJAOBHAM HHAYCTDH-
aJ1bHOro H3rOTOBJICHHS] HX Ha CNelHaJH3HPOBAHHBLIX MPEeANPHATHAX

Lienecoo6pa3Ho YyKpPYMNHATL 3AeMEHTH COOpPHBIX KOHCTDYKIHH, HECKOJbKO 3TO
MO3BOJAIOT TPY30NOABEMHOCTh MOHTAX@HbLIX MEXaHH3MOB, a4 TaKXXe YCJAOBHA H3ro-
TOBJAECHHA H TPAHCMOPTHPOBAHHA

1.8. Jlns MOHOAMUTHBIX XKene300eTOHHBIX KOHCTPYKHHH CJe/yeT pelycMarpuBaTh
yHUdHUNpOBaHHHE onany6ouHbie H rabapHTHHeE pa3Mephbl, [HO3BOJIAIOLHE [pHMeE-
HATb THMOBLIE€ APMaTypHBIe H3JEeNUs] H HHBEHTAPHYIO OnanyOkKy.

1.9. B c60pHbIX KOHCTPYKUMAX [OANOPHBIX CTE€H H [OABaJAOB KOHCTPYKIHH
Yy3JI0B K COEAHHEHHH 3JIeMEHTOB JOJKHH oOf0ecieudHBaTb HalexHyK nepeaauy
YCHAHA, NMPOYHOCTh CAMHX 3JIeMEHTOB B 30HE€ CThlKa, @ TaKXe CBA3b AONOJIHHTEJIbHO
YAOXEHHOro 6€TOHa B CThiKe ¢ OETOHOM KOHCTPYKUHH
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1.10. [IpoexkTHpOBaHHe KOHCTPYKIHH NOAMOPHHX CTEH H NOJBAJOB NMPH HANHYHH
ATPECCUBHON CpeAbl [OJIKHO BECTUCH C YYeTOM [ONOJHHTEbHBIX TPpeboBaHHA,
npeabsiasemMbix CHull 3.04 03—85 «3awnra CTPOHTENbHLIX KOHCTPYKUHH H COOpY-
XKEHHH OT KOPPO3HH».

{.11. TlpoekTHpOBaHHe mep 3aIUHUTH XKeNe300€TOHHLIX KOHCTPYKLUHH OT 3JI€KTpO-
KOPPO3HH  [OJIKHO TIPOM3BOANTHCH C  yueToM TpeOGoBaHHUL  COOTBETCTBYIOUIUX
HOPMATHBHBIX AOKYMEHTOB.

1.12. Ilpy npoexkTHpoBaHHH NOANOPHLIX CTEH H NOABANOB CNeAYeT, KaK [PaBHAO,
NPpUMEHATb YHHPHIHPOBAHHbLIE THNOBBIE KOHCTPYKLHH.

I1pOeKTHPOBAHHE HHIAHBHAYAJbHBIX KOHCTPYKIIHH TNOANOPHHX CTEH R NOABaNOB
AONYCKAeTcsl B TeX CcJy4yasx, Korja 3HauycHHs NapaMeTpoOB H Harpysox IJAA HX
NPOECKTHPOB3HHA HE COOTBETCTBYIOT 3HAYEHHSAM, [PHHATHIM AJS THNOBHX KOHCTPYK-
HHK, JHOO KOrJa UpHMEHEHHe THMOBBIX KOHCTPYKIHH HEBO3MOXKHO, HCXOAA H3
MECTHBIX YCJOBHH OCYLLECTBJEHHA CTPOHTE/bCTBA.

1.13. Hacrosuiee Ilocobue paccmMaTpHsaer NOANOPHBIE CTeHW H CTeHW NOIBa-
JIOB, 3acChiltaHHbie OAHOPOAHBIM IPYHTOM.

2. MATEPHANIb! KOHCTPYKLUHA

2.1. B 3aBUCHMOCTH OT NMPHHATOTO KOHCTPYKTHBHOIC peuleHHs! NOANOPHbIE CTEHhI
MOT'YT BO3BOAHMTLCA M3 XKese3o6eroHa, 6eToHa, 6yTo6eToHa H KaMEHHOH KJAAKH.

2.2. BLOOp KOHCTPYKTHBHOrO Martepuana oOOYC/JOBJAHBAETCA TEXHHKO-3KOHO-
MHYECKHMH COO0paXKeHHAMH, TpeGOBAHHAMH JONrOBEYHOCTH, YCAOBHAMHU NMPOH3BOACTBE
paboT, HaJHYHEM MECTHHIX CTPOHTEJbHbIX MAaTepHa/JoB H CpeiaCTB MEXaHH3AUHH.

2.3. [1na GeTOHHLIX ¥ XKene300eTOHHLIX KOHCTPYKUHR PEKOMEHRYETCA NPHMCHRTH
GeTOHH N0 MPOYHOCTH HA C)KaTHe He HHXKe kaacca B 15.

24. Ind KOHCTPYKUHH, MOABEPralOLIHXCA TNONepeMEHHOMY 3aMOpPaXXKHBAHHIO M
OTTAaHBAHHIO, B NpOeKTe AO0JXKHA ObiTh OroBOopeHa MapkKka OeroHa MO MOPO30-
CTOAKOCTH # BoaOoHenpoHHuaeMmocTH [lpoekTHas Mapka O6eToHa YycTaHaB/JHBaeTCs
B 3aBHCHMOCTH OT TEMIEPATYPHOrO pEXHMa, BO3IHHKAIOWETO MPH 3KCIAYATaUHH
COOPYXEHHS, H 3HAYCHUH pacyeTHblX IWUMHHX TEMMEPATYP HAPYKHOrO BO3AYXa
B palOHe CTPOHTEJIbCTBA H NPHHHMAaeTCH B COOTBETCTBHH ¢ Talba. |.

Ta6anua 1

¥caoBhs Pacyernasn Mapka 6eToHA, He HHXKe
IKCNAYATAUHKH IKMHAA
KOHCTPYKUHH TeMneparypd Mo BOROHENPOHHIAEMOCTH
NPH NepeMeHhOM HAPYXHOro
3aMOpaXXHBaHHH BO3AyXa, Kaacc coopyxenus

S C T Tw T
i

B BoaoHachiuieH- | Huxe —40( F300 | F200 | F150 | W6 W 4 W 2
HOM  COCTOSIHHH [ Huxke —2031F200 { FI150 | F100 | W 4 W 2 He HoOp-

(nanpumep, KoH- | no —40 MHpYyeT-
CTPYKLHH, pACHoO- cH
JoXeHHble B ce- | Huxke —5 g0 | F 150 { F100 | F75 W 2 He Hopmupyer-
30HHOOTTanBawoeM | — 20 BKAIOUH- col

Cnioe TpyHTa BiTennHo 5 u ( F100 | F75 F 50 He nopmupyercs
pavoHax Be4yHOH | Bbillie
Mep3JIOThi )



Ycnopun
IKCAAYATaAUHH
KORCTPYKLHNA
NpH nNepeMeHHOM
3aAMOpaXHBAHHKH
H OTTAKBAHHKH

PacueTHan
IHMHAR
TeMAepatypa

HAPYXXHKOIO
BO3AYXAa,

o fv bw o for Tou fow

fIpodoamenue Taba. |

Mapxa GerToHa, He HHXe

RO MOPO3OCTOAKOCTH No BOROHENPORHUEEMOCTH

Kaacc coopyxeuuns

B ycnoBusix 3nH- | Huxe —40]F200 | F150 | F100 | W4 W 2 He HoOp-
30lHYECKOT0  BO- MHpYeT-
AQHJAC LHILCHHA cH
(Haupumep, Han- { Huxe —20]1F 100 | F75 | F50 W 2 He Hopmupyer-
3CMHbBbIE KOHCTPYK- | po —40 sK1i0- CH
LHH, MOCTOSHHO | YHTENLHO
noaseprawoiuHecs | Huxe —5 no { F75 | F50 | F 35* | He Hopmupyercn
aTMoceepHniM Bo3- | —20 Bxmo- | F50 | F35* | F25* | To xe
AECACTBHAM) YHTEAbHO —O

H Bbillle
B ycaoBuax Bo3- | Huxe —40]F 150 | FI100 | F75 W 4 w2 He nop-
AY1IHO-BAAXHOCT- MHpYeT-
HOr0O  COCTOAHHA cH
npn  orcytcTBid | Hixke —20 go|f F75 | F50 | F 35* | He nHopmupyercs
3MNH301HYECKOro —4(0 BKJIO-
BOJAOHACHIEHHA | UHTEJNbLHO
(hanpumep, KoH- | Huxe —d po | FH0 | F35* | F25* | To xe
CTPYKIHK, NOCTO- | —20 BKAIOHH-
AHHO TOABEpPralo- | TeJbHO
uiMecss Bo3fed- | —5 ® Bhme | F35% | F25* | F 15** »

CTBHIO OKPYXKaJO-
lero BO34yXa, HO
3alHILEeHHbIe OT
BO3EeACTBHA AT-
mMoc(epHbIX ocall-
KOB)

¥ Ilna TAXENOro # MENKO3EPHHCTOro GeTOHOB MAapKH MO MOPO3OCTOAKOCTH He
HOPMUPYIOTCS;

** A TAXKENOro, MENKO3EPHHCTOTO K Aerkoro GeTOHOB MapKH NO MOPO3OCTOM -
KOCTH H€ HOPMHPYIOTCS.

[IpumMevanne PacueTHan 3HMHAS TemnepaTrypa HapyXHoOro BO3AyXa MNpH-
HHMaeTCA KakK CpefHAs TeMNepaTypa Bosayxa Hanboaee XOJOAHOH NATHAHEBKH
B paiOHE CTPOHTEJbCTBA

2.5. IlpenBapurenbHo HanpsKeHHbie >KeAe306€TOHHHE KOHCTPYKIHH Caeayer
[POEKTHPOBATh NMpeuMYLIeCTBEHHO H3 GetoHoB kaacca B 20; B 25; B 30 v B 35.

Jlnsn OeTOHHOR NOArOTOBKH CHREAYET NpHMerATb GeroH Kaacca B 3,5 u B 5.
2.6. TpeGoBanuss X OYTOOGETOHY MO nPOYHOCTH H MOPO3OCTOHKOCTH MNPEAbAB-

NAIOTCA T€ e, UTO H K OCTOHHWM H XKeJje3z06eTOHHBM KOHCTPYKIUHAM

2.7. asn apmupoBaHHA Xejle300eTOMHBIX KOHCTPYKUHHA, BhinoJHAeMbXx OGe3
NpeaBapHTENbHOr0O HaANPHAXEHHA, CICAYEeT NPHMEHATb CTCPXKHEBYIO TOpAYEKaTaHYIO
ApMaTYPHYIO CTanb nepuoanueckoro npodpunna kaacca A-111 n A-Il. JIan mouTaxHoh
(pacnpenrenHTeNbHOH) apMaTyphl AONYCKaeTrcs HPHMEHEHHE MOpAYEKaTaHOH apMatypu
knacca A-1 uau OGLIKHOBEHHOH APMaTYPHOHR raaAkKo# fipOBONIOKH Knacca B-l.

[lp pacuernoh 3uMHEeH Temneparype HMXKe MHuHyc J30°C apmatypHasn
cranb Kaacca A-Il mapkn BCtbne2 kK npamenennio He Romyckaercs. -
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2.8. B kauecTBe HanpsAraemoH apMaTyphl MpeABapPHTENbHO HANPSKEHHWX KeJe-
300C€TOHHBIX 3JIEMEHTOB CJiefilyeT B OCHOBHOM MPHMEHATH TEPMHYECKH YNPOUHEHHYIO
apmartypy kaacca At-VI u At-V.

Jlonyckaercn TakXKe NpUMEHSTH TropsuexkaTtaHylo apmarypy Kiaacca A-V,
A-V] ¥ TepMHueckH ynpouseHHylO apMmatypy Kaacca At-IV.

[Mpu pacueTHo# 3HMHell temnepatype HHXe muHyc 30 °C apmartypHasl cradb
knacca A-1V mapku 80C He npumeHsiercs

2.9. AHKEpHBE THAMH ¥ 3aKJagHble IeMEHTW [JOJMHH NPHHHMATbCA H3 HpO-

KaTHol noviocoBoit craau xuacca C-38/23 (F'OCT 380—88) wmapku BCr3kn2
NpH PAaCHYETHOH 3HMHEH Ttemmneparype a0 MHHyc 30 °C BKAOUHTENBHO H MApKH

BCt3nc6 npu pacuerHon Ttemnepatype ot MHHyc 30°C go munyc 40°C. Has
AHKEpHHX TSI peKomenayerca TakxKe cranb C-52/40 mapku 10I'2C1 npH pacuyerHoi
3uMHed Temnepatype a0 muuyc 40 °C skaoudtenbHo. ToaulHHa TNOJOCOBOH CTaJH
ROMXKHA OHTL He MeHee 6 MM.

BO3MOXHO TaKXe npuMeHeHHe JJA AHKEPHbIX TAr apMaTypHOH CTaJH KJacca
A-111.

2.10. B cOopHbiXx Kene3oOGeTOHHBIX M  OETOHHBIX 3/E€MEHTaX KOHCTPYKUWI
MOHTaXHHE (NOAbEMHLIE) mNeTaH IAWIXKHBI BLINOVHATLCH H3 apMaTYPHOH CTanau
knacca A-1 mapxkn BCt3cn2 u BCr3nc2 naw n3 craau knacca Ac-11 mapku 10I'T

[MpH pacuerHOf 3uMHell TeMmnepatype HHXKe MuHyc 40 °C npHMeHeHHe Aaas
nerenb craad BCt3nc2 ne gonyckaercs.

3. THIIbl NOANMOPHDLIX CTEH

3.1. [To KOHCTPYKTHBHOMY peilleHHI0 ROANOPHLIE CTeHHW NOAPA3NENNIOTCH Ha
MAaCCUBHAIE H TOHKOCTEHHLIE

B MacCHBHHX NOAMODHHX CTEHAX KWX YCTOHYHBOCTb HA CABHI H ONPOKHABIBAHHE
NMpH BO3NEHCTBHH IOPH3OHTAJBHOrO AaBJeHHA I'PyHTa O6GeCNeyHBaeTcs B OCHOBHOM
COOCTBEHHRM BECOM CTEHHI.

B TOHKOCTEHHHX MNOAMOPHBIX CTEHAX HX YCTOHYHBOCTb OO6ECNeyYHBaeTcs
COOCTBEHHHIM BE€COM CTE€HHl H BEeCOM TPYHTa, BOBJNEKAEeMOFO KOHCTPYKUIHEH CTeMb
B paboTty

Kax npaBuno, MaccHBHHE MNOAMNOPHLIE cTeHbl Gojiee MatepuajsoeMkHe u Govee
TPYAOEMKHE TMNpH BO3BEAGHHH, UYE€M TOHKOCTeHHbLIe, W MOFYT MNPHMEHATLCA MNpH
COOTBETCTBYIOLLEM TEXHMKO-3KOHOMHUYECKOM OOOCHOBAHHH (HAMpHMEp, NMPH BO3Beje-
HHH HX H3 MECTHRIX MaTepHanoB, OTCYTCTBHH COOPHOro xeae3oteToHa M T. A.)

3.2. MaccuBHble noanOpHLIE CTEeHHW OTAHYAKTCA APYF OT apyra ¢opmol none-
peuHoro npodpuna W Matrepuanom (6eroH, 6yrobeTon u T. 1.) (pHC. 1).

LN EER

Puc. 1. MaccuBHuMC NOANOPHLEE CTEHM
G — 8 — MOHOJIHTHWEe, T —~— € -— (VIOYHBIEe



Puc. 2. TONKOCTEHHNE NOANOPHME CTCHM
a — YTONKOBLI€ KOHCOUIbHWE, (3  YroJKOBW€ adH-
KepHbie, 8 — KOHTpDOopLibie

6)

Puc 4. KOHCTPYXUNA NOANOPHOA CTeHb C RCROAL-
30BANHEM YHMBEPCAABHON CTCROBOA RaAHEAN
! - ynuuBepcanbHas nanenb creHomas (YIIC),
Z —— MOHOAHTHAN 4acTb NOAOILBK

Puc 3 Conpawmenne cbopustx anuesux w Ppynaa-
MENTHLIX MANT
¢ ¢ NOMOWDbIC lWeneBporo ndsza, 6 — ¢ oMowblo
nHeraesoro CThka, / — awuepan nauvra, 2 — ¢yuna-
MEHTHan NJHTA, J — UEeMEHTHO-NecuaHud pacTsop
4 — 6eTOH 3aMOHOJNHYHBAHUSA

.

3.3. B npoMbIIIEHHOM H T'pa)KRaHCKOM CTPOMTENBCTBE, KakK NPaBHAO, HAXOAAT
NPpHMEHEHHE TOHKOCTEHHLIC MOANOPHbLIE CTEeHbl YFOJAKOBOTO THNE, NpPHREACHHDIC
Ha pHC 2.

[Ipumevanne. Jlpyrne THNB NOANOPHBIX CTEH (AYEHCTHIE, LUNYHTOBHIE,
H3 oboaouek H np.) B Hacrosiwem [locobuu He paccMaTpHBalOTCA

3.4. Tlo cnocoby H3roTroBNeHHA TOHKOCTEHHbLIe MMOANOPHHE CTEHH MOryr OHTh
MOHOJIHTHBIMH, COOPHBIMH H CO0PHO-MOHOJHTHbIMH

3.5. ToHKOCTeHHBIE KOHCOAbHLIE CTEHHl YrOAKOBOrO THMNA COCTOAT H3 JHUEBLIX
H PYHAAMEHTHHIX NJHT, XKEeCTKO CONMPSKEHHHX MeXAy COOO0H

B nonHOCGOPHBLIX * KOHCTPYKUHSX JHUEBble W (PyHAAMEHTHbLIC NJAHTH BbIltOJHA-
IOTCH M3 TIOTOBbiX MieMeHTOB B COOpPHO-MOHOJIHTHBIX KOHCTPYKUHAX JAHuUCBaA
naura cOopHad, a pyHaaMEeHTHAA — MOHOAUTHAA.

B MOHOJNIHTHLIX NMOAMOPHHX CTEHAX MXECTKOCTh Y3JO0BOTO COMNPAXKEHHA JAHUEBHhIX
H (YHOAMEHTHHIX MNJHT O0ecneyHBAETCA COOTBETCTBYIOUIHM pPacnoJOXKEeHHEM apMa-
TYpbl, @ XECTKOCTh CO€JHHeHHA B COOpPHbIX MOAROPHBIX CTEHaX — YCTPOHCTBOM
neneBoro nasa (puc. 3, a) nad nerjeBoro crhika (pHc. 3, 6)

3.6. ToHKkOCTeHHBIe NOANOPHBIE CTEHH ¢ AHKEPHLBIMH TATaMH COCTOAT H3 JIHLEBBIX
H (YHAAMEHTHBIX HJHT, COeJHHeHHbIX AaHKEepHHMH TAraMH (CBA3SIMM), KOTOpLie
CO3/J1aI0T B NJHTAaX ACNOIHHTEAbHbIE ONOphHl, obJjeryaicuiie HXx pabory.

Conpsixense JHUEBbiX H ¢YHAAMEHTHBX [OJHT MOXeT ObiTb LUAPHHPHDLIM
HJAH XKECTKHM.

3.7. KoutpdopcHuie mNOANOPHBLIE CTEHbl COCTOAT H3 Orpa)dAalolled JHIEeBOH
NJUTH, KOHTpdopca KB ¢PyHaamenTHOH nauTet [IpH 3TOM TrpyHTOBAsR Harpyska
OT JIHUEBOH MJAHTH YAaCTHYHO WM MOJHOCTHIO NepefaeTcsi Ha KOHTPGOpC.
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3.8. Ilpn npoeKTHPOBAHHWH TNOAMNOPHBIX CT€H W3 YHUPHUHPOBAHHHIX MNaHeseH
cteHosbix (YIIC), yacTb (YyHAAMEHTHOH MNAWTHI BHINONHAETCH H3 MOHOJAHMTHOrO
6€TOHA C HCMOJb30BAHHEM CBAPHOIO COEAHHEHHS AJISI BepXHeH apMaTyphl H CTHIKOBKH

BHAXJECTKY AAA HHXKHEH apmaTypn (puc 4)

4. KOMITOHOBKA NMOABAJIOB

4.1. TloaBanu cJaeayer, KakK MNpaBHAO, I[IPOCKTHPOBATb ONHUITaXHBIMH. [lo
TEXHOJOTHUeCKHM TPeOGOBAHHAM JONYCKACTCA YCTPOWUCTBO MNOABAJOB C TEXHHUYECKHM
3TaXXOM A48 KabeJibHblX pa3BOAOK

[Ip HeOOXOAHMOCTH AONYCKAETCA BHMNOJHATL MNOABAJL ¢ OOJNBIIHM YHCAOM
KaGeJsibHbiX 3TaXeH

4.2. B oaHonponeTHbiX noaBajax HOMHHAJIbHbBIH pa3mep npoJeTta, Kak IPaBHAO,
caeayeTr MNpHHHMarb 6 M, AOonNycKaeTrca npojer 7,0 M, ecau 310 06YyCa0BJAEHO
TEXHOJOTHYECKHMH TpeOOBaAHUAMH

Muoronposetabie noapanb caeiyeT MNPOEKTHPOBATb, KakK MNPaBuio, ¢ CETKOH
KOJOHH 6X06 u 6 X9 m

Buicora nogBana oT mnoJja A0 HH3a pebep TNAWT nepekpblTHA [0JMKHA ObITb
kpatHor 0,6 M, HO He MeHee 3 M

BhicoTy TeXxHH4ecKOoro 3raxa jaas KabeabHHX pa3BOAOK B NoABanax cJjeayer
NPHHUMATDL He MeHee 2.4 M.

BoicoTy npoxoaos B noaBafiax (B YHCTOTE) CJeAyeT Ha3HayaTbhb He MeHee 2 M.

4.3. llogBanu O6niBaldT ABYX THNOB. OTAENbBHO CTOSIIIlHE H COBMElIlEHHbLIE C
KOHCTPYKUHAMH 3RaHKH

YHHPHUHPOBAHHDIE CXeMbl OTAE/JbHO CTOALIHX MOABaNOB NpPHUBEAEHH B’ Tabn 2

4.4. KOHCTpYKUHH NOABAJbHBLIX TNOMELEHHH (nepeKpbiTHA, CTeHhl, KOJIOHHHI)
PEKOMEHAYETCHA BHITIOIHATb H3 COOPHBLIX XKeNe300€TOHHbIX 3J1EMEHTOB.

4.5. B 3onax Bo3geAcTBHA HA NOA LEeXa BPEMEHHBIX HArpy3ok HHTEHCHBHOCTbIO
6oaree 100 kIla (10 rc/mM®) pasmewatTs noABaAH, Kak NPaBHAO, HE cJeayer

4.6. JBakyallHOHHbIe¢ BLIXOAb H3 MOABAJIOB B MOMEl(EHHA KaTeropHd B,
I' v [I, necTHHUB H3 MOABaNOB B 3TH MOMELIEHHS, MPOTHBONOXKAPHLE TpeOGOBaHHA

K MOABAJbHLIM MNOMEIUCHHSAM KaTeropuH B HJAM CknajaM cropaembix MaTepHasion,
a TaK)XXe HecropaeMux MaTepHaJoB B CropaeMOH ymakoskKe cJeNyeT NpeRycMartpH-
Batb no CHull 2 09 0285 «Ilpon3BoacTBeHHble 3RaHHAY.

4.7. KabGenabHble noaBann H KalenbHble 3TaXKH [0ABAJ0B CJAeAyeT pa3iensiTh
C TMOMOINbID NPOTHBOMOXKAPHLIX HEPeropojok Ha oOTceKH oO6beMOM He Oogaee
3000 ™', npeaycmarpuBas npH 3TOM OOGDBEMHLIE CPEACTBA MOXKAPOTYLIEHHS.

4.8. U3 kaxaoro orceka noasana, KabGeibHOro nofaBaJa HIAH KabesbHOro
3Ta)ka 1104Bajla HeoO0XOAWMO MNpeAyCMAaTpHBaTb HE MeEHee ABYX BLIXOAOB, KOTOpble
CJeAyeT pacnoaraTb B pasHblX CTOPOHEX NOMELUECHHS.

Boixoan caeayer pasmellaTb TakK, 4TOOM AJHHA TYnHKa O6biia MeHee 25 M
Iivna nyTH oOcAyXuBawiuero nepcoHana or Hauboaee yaaneHHOro mecra Ao O6Jn-
KaHliero BbIXOAa He N0JKHA NPEeBbILIATb 70 M.

BropoH Bbixoa aonyckaercsi MpeaycMaTpHBaThb yepe3 paclOJOXEHHOE HAa TOM XKe
ypoBHE (3Taxe) coceaHee nomeltenne (MOABAJ, 3TaX NoOABaJjga, TOHHEJb)
kateroput B, I' n [ [lpu Boixoae B nomMellieHds karteropun B cymmapHas IJHHA
MYTH 3BaKyailHH HE NOJXKHa MpeBHILIATh 7O M

4.9. /Isepu BLIX0nOB H3 KaleabHBIX MOABaJOB (KabeJbHbIX 3Ta)xKei I1101BaJOB)
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Tabauna 2

YuntitnpOBaHHBIC « \CMbl Pasmepbl, M
OZHOITANKHEX NOLB4AA0R
L H
6
75
3
3,6
4,2
4,8
2,4
6
6,6
7,2
6

{1 PAMEYAHHK A [. {lIar xo/n0OHH B npoao/ibkom HanpaByI€eHHH NpH Bpeueuuoﬂ

Harpy3ke Ha noa uexa ao 100 _kIla (10 Tc/M?*) 6 u 9 m, npu BpemeHHOM
Harpyake Gonee 100 k[1a (10 Tc/M*) — 6 m

2. Pasmep ¢ npunumaerca pasHboim 0,375 M

H MEeXIly OTCEKAMH ROMIKHHL GhTh NPOTHBOMOMAPHLIMH, OTKPHBATLCA NO Hampasae-
HHIO OAKMXKaluero BuIXOla M HMETh YCTPORCTBA A/1% camo3axphiBaHHS.

[TpuTBOpH ABEpeRl AOMKHBH GbITh YNJIOTHEHDI.

4.10. DBaKyallHOHHLIE BLIXOAKW H3 MachonoABanop U kKalenbHbiX 3TaXKe#d rnoa-
BAaJIOB CJiefyeT OCYLIECTBJAATb 4epe3 000co6/eHHble pecTHHUHBIE KAETKH, HMELLKHe
BRIXOA HenocpeACTBeHHO HapyxXy. Jlonmyckaercss HMepnoas3opapHe obuiefl JIeCTHHUHOM
KJIETKH, Benymeﬁ K HaA3eMHbIM 3Tax>aM, TIpH 3ToMm a8 nolABajbHbIX nomemem:[ﬁ
AOJIXKEH ObTbh YCTpoeH O060COGAEHHBIH BHXOA H3 jecTHHYHOH KJETKH Ha YpOBHe
NEPBOro 3Jrama HapyXKYy, OTAC/IEHHLIH OT OCTAALHON uyacTH JECTHHUHOA KAeTKH
Ha BLHICOTY OIHOIQ 3FadxKa myxoﬁ npmusonomapggﬁ neper{)po;u{ﬂﬁ C npeaeom
OrHEeCTOHKOCTH He Mexee | u.

[Ipn HEeBO3MOXXHOCTH YCTPO#ACTBA BHIXOAOB HenocpeacTBEHHO HApPYXY AonycKa-

eTCsl WX YCTPaHBaTh B NOMellleHHA KaTeropud [ u J1 ¢ YyueroM TpeOOBaHHI
n. 4.6.
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4.11. B macigonoABasax He3aBHCHMO OT MJOMIaAH H B KabeJbHbX noaBandXx

3
o6bemom Gonee 100 M° Heo6XoAMMO nApeAycMaTpHBaTh ABTOMATHuUECKHE YyCTaHOBKH
noxaporyuweduss B KaGeNbHhIX NOABanax MeHbulero oO0bemMa Ao/MkKHa OblThb aBTOMA-

THuecKasi noxapHaf CHrHainzauus. KaGeibHble NOABaAb 3HEPTETHYECKHX OGBHEKTOB
(A3C, T3Ll, I'P3C, T3C, I'3C v T 4.) creayer o60pyAOBaTh YCTAHOBKAMH aBTOMATH-
4eCKOro NokaporyuleHHsl HE3ABHCHMO OT HX IIOWAIH

4.12. JonyckafTCsa nNpeiycMaTpuBaTh OTAENbHO CTOHAUIHE ORHOSTAXKHbLIE HacoC-
Hbe CTAHU MK (Mau OTCEKH) Kateropuit A, b u B, saray0/esHbie HHXe NAaHHPOBOUHAX
OTMETOK 3eMJM Goi€e ueM Ha | M, naomaasio He Gosttee 400 M°.

B stux nomein€HHAX Caecayetr npeaycMarpHBarth-

oAMH 3BaKyauHOHHbLIA BHIXON 4Yepe3 JeCTHHYHYIO KIeTKy, H3014poBakHyio OT
noMelIeHRl. ¢ miolabio noaa He Gonee 54 M

ABA agaxyauHDHHHK BbiX0na, pacnojaoXeHHbX B MNPOTHBONOJNOXKHBIX C‘I‘Olf)()ﬁlfﬂx
nomelleHHsi, ¢ nAoMmanblo nona Goaee 54 wm°  Bropoit Bmxom momyckaercs
0 BepTHKAILHOA JECTHHIE, PACIONOKEHHOMH B WwaxTe, H3OIHPOBAHHOA OT nomemeHAH
katerdpuii A, b u B

4.13. YcrpoiicrBO LOPOroB y BHIXOAOB M3 MOABAJOB M MNepenafoB B YpOBHE
fona He NOMycKaefCR, 3@ HCKIOUEHHEM MacJonoiBajoB, Tle Ha BHXOAaXx CJeayeT
yerpausath nopory BucoTod J00 MM co crynewamu HIH MAHAYCaMH.

5. JABJIEHHE IFPYHTA

5.1. 3HaueHKsT XapPaKTePHCTHK T[PYHTOB upHPOAHOro (HeHapyiueHHoro) ¢Jjo-
KeHHA cJaeiyer yCcTAHABAHBATb, KaK MpaBWJo, HA OCHOBE HX HeMmoCpeaCTBeHHONO
HCILITAHHA B MnoJeBblX HJH naﬁopampuux yCJIOBHﬂX H CTATHCTHYECKOH oﬁpaﬁm‘KH
pe3yabTaTOB yenuTaHUHA 0o F'OCT 205622—75

3HaueHHs XapAKTEPHCTHK TPYHTOB:

HopMaTusHue — ¥, " H C";

[AA pacyeToB KOHCTPYKIUHA OCHOBAHHH NoO nepBOH# Tpynne npepenbHHX COCTOS-
HHH — V|, @ H €,

TO Ke, Mo BTOPOH rpynne npeieibHbiX COCTOSHHH — Yy, @ H ).

5.2. TIpu oTcyTCTBHH HENOCPEJACTBEHHHLIX HCALITAHHH PYHTa AoMycKaercs HpHHH-
MaTh HOpDMAaTHBHbie 3HAUEHHS YAEJbHOro cuenjeHusl €, Yrja BHYTPeHHero TpeHHsa 9
H Moayas aepopMAaLHH E no wTa6a. 1—3 npun. 5 wnacroswero [loco6un,
a HOpMAaTHBHbie 3HAYEHHS YIAENbHOrQ Beca TpPYHTA v" paBubiMH |8 KH/Ma

(1,8 Tc/m?).
PacueTHbie 3HAYECHHA XApPAKTEPMCTHK TPYHTA HEHAPYWEHHOrO CNOXKEHHA B 3ITOM

cAyyae MPHHHMAITCHA CAEAYIOUIHMH:
v = L,05y* Yu=7%% @ = OVe: Oy=¢: c=c"/L5, ¢cy=Cc",

roe Yo — KO3 @QHUHEHT HAJEXHOCTH MO TpyHTy, NPHHHMaercl pasHeiM 1,1 g1d
necuaHeix ]115 AR NbiieBaro-rJAHHHCTRIX I'PYHTOB.

5.3. 3HaueHHs XAPAKTEPHCTHK TIPYHTOB 3acbiikH (Y', ¢° H ¢’)}, yNAOTHeHHHIX
COrJaCHO HOPMATHBHBHIM JOKYMEHTaM ¢ KO3(p(QHUHEHTOM YMIOTHeHHA k; He MeHEE
0,95 or ux naoTHOCTH B nNPHPOAHOM CAOXEHHH, AONYCKaeTcss YCTaHaBJAWBATh
NO XapaKTEpHCTHKAM TeX Xe TPYHTOB B rnpHpOoAHOM 3ajneraHud CoOOTHOILEHHA
MEXY xapauTepHCTHKEMH FPYHTOB 34ChiNKH W [PYHTOB MNPpHPOAHOro CNOXKEeHHA

NPHHHUMAIOTCA caeaylollHe:
vih = 0,95y;; @1 = 0.9¢;; ¢f = 0,5¢,, Ho ne 6oaee 7 klla (0,7 re/M?),
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vi, = 0,95y,;; ¢/ = 0,9¢,; c{; = 0,5¢;;, Ho ue Gonee 10 x[1a (I Tc/m?)
Ipumeuvanne. JAna coopyxennir ¢ rayOWHON 3anoxeHHs 3 M K Menee

!

npefe/ibHbie 3HAYCHHS yNeNbHOrO CUETIEHHS FPYHTA 3aCHIKH €} cenyeT NPHHAMATD
2 f o
ne gosee 5 kfla (0,5 tc/m°), a ¢/, He OGosnee 7 klla (0,7 Tc/M°) Has coopyxeHHH

BbiCcOTOR MeHee 1,5 M ¢f creayer NpUHHAMATL PABHHIM HYJIO.

5.4. Ko3pPHUHEHTH HAAEXKHOCTH NO HarpysKe y; MpH pacuere Mo NepBOH rpynne
npeaejbHbiX COCTOSHHH AOVIKHB [IPHHHMaTbcAd RO Taba. 3, a rMpH pacuere no
BTOPOH TpYyille — pPaBHLIMH €LHHHLUE

Ta6auuyua 3

KO3 DKUHEHT HAACKHOCTH

Harpyaku MO Harpyske yy

[HocTonnuLe

CoO6CTBEHHBIR BEC KOHCTPYKLIHH
Bec rpyHTa B NPHPOAHOM 3aJeraHuy

1

l
Bec rpyHTa B 3achinke 1,15
Bec HachMHOro rpyHra 1,2
Bec MOPOXHOr0 NOKPHTHA NPOE3XEH YacTH H TPOTYapos 1,5
Bec nosorHa, XeNe€3H0N0pOXKHBIX MyTeH 1,3
['uapocTaTHueckoe NaBAeHHE IFPYHTOBbLIX BO/ 1,1

Bpemenunie pantenbuue

OT NMOABHXXHOIO cocraBa Xeqae3nnx popor CK 1,2
Ot kKogoHH asToMOOGuJ el AK 1,2
Harpyska ot o6GopyaoBaHHs, ckiagHpyemMoro MdrepHaJa 1,2
DAaBHOMEPHO pacnpeaeseHHas Harpy3ka Ha TePPHTOPHH

Bpemennunie KparkoBpeMeHHbie

Or kosnechot HK-80 n rycenuynoit HI'-60 Harpy3skH
OT norpy3uyukos ¥ Kapop
Ot xononu asTomobOunienn Ab

2
i

*

5.5. MHTEeHCHBHOCTb rOPH3OHTANBHOMO AKTHBHOI'O RABJEHHS T'PYHTA OT COOGCTBEH-
Horo Beca Py Ha ray6uHe y (pHc 5, a) caepyer onpenenntb no dopmyae

Py == [yyiih — c (K + K2)] y/h, (1)

rae Ki — ko3¢ PHUHEHT, YUHTHIBAIOWMHKA ClenJeHHe TPYHTa MO MAOCKOCTH CKOAb)KEHHS
ApU3Mbl OOpYLIeHHS, HAKJIOHEHHO#H noA yraom O k BeprHkaan, K2 — TO ke, no
NJAOCKOCTH, HAK/IOHEHHOH 10OJ, YIJIOM € K BEDPTHKAJMH.

K = 2\ cos 9 cos ¢/sin (B0 + &); (2)

K2 == A [sin (B0 — €) cos (8o 4 @)/sin @ cos(p — €)sin(Bo + €)] + tge, (3)

rae & — yroJ HakKJOHa pacyeTHO# MAOCKOCTH K BEPTHKAJIH, 0 — TO XKe, MOBEPXHOCTH
3aCHNKH K TOpPH30HTY, 8o — TO e, TJOCKOCTH CKOJbXEeHHSI K BEPTHKAaJH,
A — KO3 HUHEHT TOPH3OHTANbBHOrO AABJIEHHA rpyHTa. [IpH OTCYTCTBHH cUENAECHHSA
rpyHTa no crese K2 = 0.

5.6. Ko3adpHuHEHT rOpH3OHTANbLHOTO AaBJIeHHs TPYHTa onpejeasercs no gopmyae

= — E sin{e + 9 sin(e — o)) |*
A = [cos (p — €)/cos ( I 4 cos (e £ 0) cos (¢ — Q))] , (4)

rape & — yros TpEHHA rPYHTa HA KOHT3KTE C pAaCYeTHOH MAOCKOCTHIO (A1 r/1a/IKOA CTeHH
8 = 0, wepoxoatolh 8§ = 0,5¢, cryneHuaroi d = ¢).
3HaueHns KO3 HUHEHTA A NPHUBENAEHH B Npuia. 2
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Puc 5. Cxema pavaexun rpyf,,

a — or coberpeHlil O Beca M JaBACHHA BOAKW, 6 — OT CNAOUIHOHK PABHOMEPHO DHCIIDEﬂHHEHHUH HAI PYJKH,
8 -— 0T CbHKCHpﬂBdHHﬂH HACPY3hkH, & — OT HGHUCDH’DH Harpyaxu

Ya
-
“‘

- Yo

e
—

Y%

3.7. YTON HAK/JOHA [MJIOCKOCTH CKOJbXKEHHS K geprukanu B0 onpenensiercs
no ¢popmyae
tg 8o = (cos ¢ — ncos @)/(sitnQ — y gin §), (o)
rne = cos (¢ — @)/ YA cose
5.8. Ilpn ropu3oHTanbHON NOBEPXHOCTH 3aCHIMKy, 0 = 0, BEPTHKaNbHOI CTEHe
= 0 A OTCYTCTBHH TPEHMSI M CLEMJIEHHA CO CTEHO}{ § — 0 Ky — 0 KO3 O HUHEHT

OOKOBOTO JaBJIeHHA rpyHTa A, KO3PPHUHEHT HHTecugHooTH CHA  cuemenus K|
H yron HaK/IOHA NJOCKOCTH CKOJbXeHus By Orpeaeasiorcs  no  GopMyJam

A= thOm
Ki=2 y%, (6)
Oy = 45° — (P/2
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[lp =10, 6 # 0, € 3= 0 3HaueHHEe Yria HAKJIOHA MJAOCKOCTH CKOJALIKEHHHA K
BepTHKaJH Op onpenensiercs M3 YyCJAOBHSA

tg 8o = (cos ¢ — YA )/sin ¢ (7)

5.9. NHTEHCHBHOCTL JONONHHTENbHOTO TOPH3OHTANBHOTO [AaBJEHHS TpPYHTA,

06yC/JOBACHHOTO HaAHUHEM TPYHTOBLIX BoA P,, Kl[la, Ha pacCTOAHHH Y., OT BEpXHero
YPOBHA TPYHTOBHX Bofd (pHC. D, a) onpepeasiercss no gopmyse

Py = yu {10 — Ay — 16,5/(1 + e)l} vr, (8)

rae e -— MOPHCTOCTb TPYHTA; Yf — KOIDPHIUHEHT HANEKHOCTH [0 HArpysKe, NPHHH-
Maercs pasubiM |,].

9.10. HTEHCHBHOCTb FOPH3OHTANBHOrO NaBJACHHA I'PYHTA OT PABHOMEPHO pacnpe-
AGJIEHHON HArpy3KH ¢, PacHOMOKEHHON Ha NOBEPXHOCTH NPH3Mbl OOpYlLIeHHS, cae-
AyeT onpeaeasarb no dopMmynam:

NPH CIVIOIIHOM H (PHKCHPOBAHHOM paclONIOXEHHH Harpy3kuH (pHc. 5, 6, 8)

Pq — ﬂ?r"-r (9)
NpH NOJOCOBOM PACNONOXKEHHH HArpys3KdH (pHc. b, )
¢ = qyir/(1 + 2 tg Boya/bo). (10)

Paccrosinue OT MNOBEPXHOCTH TpPyHTA 3aCHNKH [0 Havyasa 300pbl HHTEHCHB-
HOCTH AaBJIEHHS PPYHTa OT HArPY3KH Y, onpejensiercs BhpaxeHuem y, = a/(tg 6o +
+ tg e).

[IpOTAXKEHHOCTL 3MI0pbl HHTEHCHBHOCTH [AABJICHHA TPYHTA MO BLICOTE Y, TMNPH
¢uxcHpoBanHO# Harpyske (CM. pHC. O,8) TPpHHAMaeTcsi PpaBHOH Y» = h — ya.

TIpu nosocoBodt Harpyske {(CM. PHC. D, 2) HNPOTAXKEHHOCTH 3MIOPH AaBJEHHR NO
BoicoTe Yp = (bo 4+ 2 tg Ooys)/(1g € + tg Bo), HO npuHuMmaercs He Oosiee BEJHUHHL
Yo << b — Ye.

5.11. BpemeHuble Harpy3kH OT NOABHXHOrO TPAHCNOPTA CJeAYeT MPHHHMATDL
B coorBeTcTBHH ¢0 CHull 2.056.03—84 «Mocty H TpyGui» B Buae Harpy3dku CK — or
MOABHXXHOro COCTaBa Xeje3HhX popor, AK — or aBTOTPAHCMOPTHHIX CPEeACTB
HK-80 — ot konecno#t narpy3sku, HI'-60 — or ryceHuynoi Harpysku.

[Ipumevanusa: |. CK — ycnoBHas 3KBHBaNEHTHAA pABHOMEPHO pacnpeae-
JeHHast HOpMATHBHAs Harpy3ka OT NMOABHXXHOTO COCTABA XeJNe3HHWX Ropor Ha | M nyTH,

LIHPHHA KOTOpPOro NPHHUMaeTcs paBHOH 2,7 M (no aJivHe mnaJ)

2. AK — "HopmarHBHas HArpy3kKa OT aBTOTPAHCNOPTHHLIX CPeACTB B BHAE ABYX
nonoc,

3. HK-80 —— HopMaTHBHast HAarpyska, COCTOSILLAA H3 OAHOK MAILHHH HA KOJIECHOM
xony Becom 785 kKH (80 Tc).

4. HI'-60 — HopmaTHBHAs HArpy3ka, COCTOAIAN H3 OJIHOA MAIIHHK HA TYCEHHY-
HOM XxoAy BecoMm 588 kH (60 T¢).

5.12. Harpy3kHd ot noaBHXHOro TpaHcnopra (pHc. 6) NpHBOAATCHA K 3KBHBAJICHT-
HOH PaBHOMEPHO paclpPeleSeHHOH NOJOCOBOH HArpy3ke NpH CACAYIOUIHX HCXOAHHIX
DAHHBIX"

ana CK — bo = 2,7 M, a HHTEHCHBHOCTb HATPY3KH ¢ = 76 klla Ha ypoBHe HH3a
wnaana,

s AK — bo = 2,5 M, a HHTEHCHBHOCTb HArpy3kH, Klla,

g = K (10,85 + ya tg 80)/(0,85 + ya tg 66) 2,55, (1)

rne K== 1,1 — AN OCHOBHBIX MArucTpajbHuXx ARopor; K ==8 — a8 BHYTPEHHHX
XO3SAHCTBEHHbIX AOPOT.
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AK  5,=2,5

HK"BO X bg = (5, 5
HF- 50 [

=3, 3 a
4 mnmm- _

Puc. 6. Cxema npwseacnds HATPY3OK 0T MOABMKHNOrO TPANCNOPTA K IKBHBAACHTHOR noOAOCOBOR
HArpysxe

AK; HIMr-60; HK-80

ﬁlll\
Il ]

ana HK-80 — bo = 3,5 M, a HHTEHCHBHOCTb HarpyskH, klla,
g = 112/(1,9 + ya tg Bo); (12)

ana HI-60 — bo = 3,3 M, @ HHTEHCHBHOCTb HarpyskH, klla,
g = 90/(2,5 + y. tg 0o). (13)

5.13. HopmaTuBHYIO BEPTHKAJNBHYIO HArpy3Ky OT MOJBHXKHOI'O COCTaBa Ha aBTO-
MOOH/IbHBIX JAOpOrax TMNpPOMbIUIIEHHBIX NPEANPHATHHA, rae NpeaAyCMOTPEHO OABHXKEHHE
aBTomoOuser 0060 60JbIIOH rPY30NOABEMHOCTH H HAa KOTOpPbie Hé PacnpoCcTPaHSIOTCA
OrpaHH4YeHHs BeCOBHIX H ralapuTHBX nNapaMeTpoB apBTOTPAHCMNOPTHBIX CPEACTB
obwero HasHaueHud, cjaelyeT MPHHHUMATb B BHIAE KOJIOHH [ABYXOCHBIX aBTOMOOHJMEH
Ab ¢ napamerpamu, npuBeaeHHbiMY B Taba 4.

5.14. TIpH oTCyTCTBHH KOHKPETHbIX HArPy30K Ha MOBEPXHOCTH NPH3IMbI O6pYyLUEHHSA
caeayeT NPHHHMATb YCJOBHYI0O HOPMATHBHYIO PAaBHOMEPHO pachHpeldesieHHYIO HarpysKy
uuTeHcHBHOcThIO 9,81 k[la (1 Tc/mM%)

5.15. IluHamuueckuil KOIP(PHUHEHT OT NOABHXKHOIO COCTAB2a »KeJie3HHIX Jopor
H aBTOMOOH/ILHOTO TPAHCIOPTA CAeAyeT NPHHHMAThL pAaBHLIM eAHHHLUE,

Tabanua 4

Thn aByxocHOro astoMoOuAA

[lapamerpnt
Ab-51 Ab-74 Ab-151

Harpy3ka Ha ocb rpy>XeHoro aBTOMOOH-

as, kKH{rc):
3aAHI0I0 333 (34) 490 (50) 990 (101)
nepenHIon 167 (17) 235 (24) 490 (50)
Paccronanue mexay ocsimu (6asa) aBTOMO- 3,5 4,2 4,5
Onasi, M
[[abGaputsl 110 WKpHHE (110 KoJecam 3afHeH 3,9 3,8 0,4
OCH), M
lliupuna kKonen xosec, M:
3a0HHUX 2.4 2.5 3,75
nepeaHHX 2,8 2,8 4,1
Pasmep njaolajgKy CONPHKACAHHUS 33JHHX
KOJIeC € TIOKPHWTHEM TMPOe3)KeH 4acTH, M:
No AJIHHE 0,4 0,45 0.8
no HiHpHHE 1,1 1,3 1,65
I nameTp Kasieca, M 1,5 1,8 2,5
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6. PACHET NOATNOPHbLIX CTEH

6.1. Iloanmopubie credsl caegyeT PACCUMTHIBATE MO JABYM TIpynnam npeaeibHbix
COCTOSAHUH

neppas rpynna (N0 HeCYmeH €HOCOGHOCTH) npeiyCMaTPHUBAeT BbiNONHEHHE
DAacyeTos

MO YCTOHUYHBOCTH TNOJOXEHHS] CTeHbl NPOTHB CABHra M NPOYHOCTH TPYHTOBOrO
OCHOBAHHHA,

MO MPOYHOCTH IEMEHTOB KOHCTPYKUHH H Y3JI0B COefHHEHHH

BTOpast rpynna (no NPUroJHOCTH K JKCIJIYaTauuH) NPEeLyCMATPHBAET TIPOBEPKY:

OCHOBAHHH Ha JonyCKaemble aedopMailMu,

3/IEMEHTOB  KOHCTPYKUHH Ha [JONYCTHMbi€ BeJHYHHBI PACKPbITHA TPElLHH

6.2. /laBJeHune rpyHTa AJisl MAaCCHBHBLIX MOANOPHBLIX CTEH CJAeAyeT ONpeAesATh MO
YKa3zaunuam pasg o {(puc 7, a)

JlaBaenue rpyHTa VI YrOJAKOBBIX IOANMOPHLIX CTEH CJAEAYET Onpeneasrh
HCXOAf U3 YCJOBMA O0pa3oBaHMA 32 CTEHOH KJAHHOBHAHOH CHMMETPHUYHON
(2 AaAst  KOPOTKOM 3ajiHEH KOHCOJNIH — HECHMMETDHYHOH) TPH3Mbl  OGpYIIEHHUS
(puc 7,6) JlaBseHHe rpyHTAa UPUHHMAETCH [efCTBYIOLIHM HA HAKJIOHHYIO
(pacueThylo) NJOCKOCTb, NMPOBEACHHYIO MO YIJIOM & npu & = @’.

Yrosq HaKJOHZ pacueTHOW MJIOCKOCTH K BEPTHKaJAH € ONpeAeasieTcss M3 yCJo-
Busi (14), HO npuHHMaeTca He Gosee (45° — ¢/2)

tge = (b — &)/h (14)
6.3. Hau6Gonpilas BeNMUHHA AKTHBHOrO NaBJIeHUst FPYHTA NPH HAAHYHH HA TO-

PU3OHTANbHOA MOBEPXHOCTH 3acbillKM PaBHOMEPHO pacnpeneNeHHol Harpy3ki ¢

oupefeasieTcss MNPH PACNOJOXKEHHH 3ITOH HArpysku B fApeaesax BCeH NPH3IMH
OOpYIIeHHA, €CJH HAarpy3ka He HMeeT (PHKCHPOBAHHOIO MOJOXKEHHA

Pacuer yCTOHYHBOCTH NOJOXKEHHN CTEHH MPOTHB CABHra

6.4. Pacyer yCTOHUHBOCTH MNOJIOXKEHHSI CTeHbI NPOTHB CABUTA MPOM3BOAHTCH
H3 YCJOBHS

Fsa << VeFsr [V, (15)

rae Fs, — CHABHTaloOash CHJAA, paBHAsi CYMMeE MpPOEKIKA BCEeX CABHraloiHX CHJA Ha
rOpU3OHTANbHYIO MJIOCKOCTb; Fg, — ylepXKuBawuias cuja, paBHasi CyMMe MPOEKLHH
BCEX YJAEPXKHBAIOIHX CHJ HA IOPHU3OHTAJNBHYIO TJIOCKOCTb, Yc — KO3 @PULIHEHT YCIO-
BHH pa6oTbi TPYHTA OCHOBAHHA: AJ# MECKOB, KPOME MNblieBaThix —— |; JJs nblaeBaThiX
NecKOB, a TaKXe€ [MblIeBaTO-IIMHACTHIX TPYHTOB B CTAaOMJIH3UDOBAHHOM COCTOS-
Hu — 0,9, AR NbJIeBATO-TJAHHHCTLIX TPYHTOB B  HeCTAaOHAH3HPOBAHHOM COCTOS-
Hun — 0,85, nmAs CcKaJbHbIX, HEBLIBETPEJBIX H cAabOBLIBETPENbLIX TPYHTOB — l;
BhiBerTpeabix — 0.9, chabnoBbiBeTpeabiX — 0,8, V2 — KO3 PUUHEHT HALEKHOCTH M0
Ha3HAUYEHHIO COOPYXKeHHN, npuHumaembld pasasim 1,2, 1,15 v 1,1 coorBeTcTBEHHO

Ags 3nasud m coopyxenuit I, 11w Il kinacca, wasnauaembix B COOTBeTCTBHH
¢ npun 4

6.5. Casurasouras cuna Fy onpegeasiercsi no-gopmy.ie

Fsa'-“:Fsa*?‘*‘Fsa.q, (16)
rne Fsa y — CABHraoUias CHJIA OT COOCTBEHHOrO Beca rpyHTa pasha:
Foa, v = Pyh /2, | (17)

Fs ¢ — CABHUTAKILAA CUNA OT HATPY3KH, PACNOIOKEHHOW HA MNOBCP\HOCTH MPH3MbI
OOpyuieHHa, paBid;

Fsa g= Pyys (18)
(6
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Puc. 7 Pacyernue cxemn ROANOPRAMX CTeN
@ -— MAaCCHBHMX, 6 — yroakosoro npogHuas

6.6. Yaepxupawomana cuaa F,, LA HecKaJbhHOrO OCHOBAHHS ONpeAeSACTCH
no ¢gopmyae
Fsr=Fﬂtg(q)I_B)+bcl+Eﬁ (IQ)

rae F, — CyMMa MpOeKIHH BCEX CHJA Ha BEpTHKaJbHYIO (IJIOCKOCTh
a) AAA MAcCHUBHbLIX MOAAOPHHIX CTEH

F,= Fatg(e+ 8) + G, + v, tg Bb*/2, (20)

G.. — COGCTBEeHHbIH BeC CTEHH W FPYHTA Ha ee ycTynax.
() iANA YyrOAKOBbiX MNOAMOPHLIX CTeH (npH & < Up)

F.= Futg(e+ @)+ vvlh(d— /2 + tdl + v, ig pb°/2, (21)

rac v — XoshduiHeHT HAACXKHOCTH 0 HArpyske, HOpHHHMaeTcs pasHuM 1,2;
E., — naccHBHOE CONPOTHBJEHHE I'pYHTa:

E, = 2whir /2 + cih, (A, — 1)/tg @, (22)
rae A, — KO3 @GHUHEHT NACCHBHOrO COMPOTHBJICHHA TPYHTA:
A= tg" (45° + @/2), (23)
h, — BbICOTA NPH3IMB BHINOPA FPYHTA
r=d 4+ btgf (24)

6.7. Pacuer yCTOHYHBOCTH nOANOPHLIX CTEH TMPOTHB CABUra JAOMXKEH NpoO-
H3BOAHTLCA No opmyae (15) ans tpex 3rauenuit yrna p (=0, p = ¢,/2 u B == ;).
IlpH HaKNOHHOH NOAOWIBE CTEHbl, KPOMEe YKa3aHHBIX 3HaueHH#H yrJja B, caeayer
NPOM3BOANTL PACHET NPOTHB CIABHTA TaKXkKe AJAf OTPHUATEJbHbLIX 3HauyeHWH#H yrJaa P.
Ilpu capure no nopowse (B = 0) caepyer yd4HTHBaTh CAEAYIOUIHE OrPaHHUECHHSN:
¢, << O klla, ¢, < 30°, A, = 1.
6.8. Yaepmupatowasn cHra F,, AIA CKaabHOTO OCHOBAHHSI onpeaeasieTca No
(popmMyae
Fo = F.,| + E,, (25)

rane [ — Ko3ddHUHEHT TPEHHS] NONOIIBH fi0 CKaAbHOMY TIPYHTY, INPHHHMAETCS
MO Pe3yabTaTaM HENOCPEACTBEHHHhIX HCNMBITAHMIA, HO He Goaee (0,65

Pacuer RpONHOCTH IDYHTOBOIr0O OCHOBAHHSN

6.9. Pacuer npoyHOCTH OCHOBaHHf cJejpyeT NPOH3BOAHTL ANASA BCeX CKaJbHbiX
FPYHTOB H HECKaAbHHX NPH tg 01 < sin ¢, U3 ycAOBHSA

2 3ak 404d 17



F, =< ?L'Nu/?n- (26)

6.10. TaHreHc yria HaKJAOHa K BePTHKA/IHM PaBHOJeHCTBYIOWLEH BHElUIHEH HArpy3KH
Ha OCHOBAaHHE ONPeACASETCA K3 YCJIO0BHA

lghl :Fsa/Fu- (27)

6.11. BepTukanbHaf COCTABJAIOLIANA CHJBLI MPefesbHOrO CONIPOTHBJIECHUA OCHO-

BaHHs N,, CJOXEHHOro HECKaJbHLIMH FPYHTaMH B cTaGuJH3HDOBAHHOM COCTOAHHM,
onpeaeasiercs no ¢gopmyne

Ny =b" (Nyb'vy + Ngvid 4 Nccy). (28)

rae Ny, Ng N, - 6cspasmepHble KO3GE@HUMBHTH Hecywleli CnocOGHOCTH, onpeje-
aseMbie Mo t1ab.a H, B 3aBHCHMOCTH OT pacHeTHOro 3HAueHHS Yrjla BHYTPEHHero
TPEeHHA TPYHTa 4, H yria HAKJAOHA K BePTHKAJNH §; paBHOAEHCTBYIOULIeH BHellHeH
Harpy3ky Ha oOcHogalilé B YyPOBHEe MNOJOWBHW CTeHbi, d — rayOHHa 3aJ0XKEeHHH
MOAQUIBb OT HUAHEH [NAHHPOBOUHOM OTMETKH, wm; b’ — npuBefeHHaAs IUPHHA
MOAOILUBLI, onpesenaeMasn no Qopmyine

b’ = b — 2e, (29)

rae € — 3KCUEHTPHCHTET NPHIOXKEHHS PaBHOAECHCTRYIOULEA BCEX CHJA OTHOCHTEJbHO
OCH, RnpOXOoAAlleH 4Yepe3 UEeHTP THXKECTH MOAOINBLI CTUHLI, BEJHYHHA KOTOPOro
onpegeasierca no gopmyae (30) H He QOJKHA npeBuiwaTL ¢ < 6/3

€ = Mo/FL., (30)

rjae My — CyMMa MOMEHTOB BCEX BCPTHKANLHbLIX H TAPU3OHTAJBHLIX CHA OTHOCUTENBHO
OCH, MPOXojsied yepes UEHTP THXKECTH NOAOLIBHI.

Tabauwma 5

e e e e e Sy el e ey yy——

Yroa Kosdpuuments Hecyumen cnocobuoctn N,, N, u N,
BHYTPEHUHEro Kosqd- _ NPH YII€ HAKAOHA K BEPTHKANH
TPeHRSA LHEHT PaBHONCHCTBYIOUER BHewHeA Harpys3kH 8,, rpan, pasHoM
rpyuta ¢j.
N, _
0 N, _
N, -
N, —
5 N, _
N, _
N 0,12 —
10 N 1,6 —
N 3,38 _
0,61
15 N 2,84

0,21 —-

2,06 —

688 | 3,9 -
3
3

s Q0 LD whin

e — B —

N O
oo
N

?
q
N,
N,
N
16 N,
N,
N,
17 N,
N,

_cbpp
Jumtn L
& R
Liod
b O
-] O O
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Yrona
BHYTPERHETO
TPeHHA

rpyHTa @),
rpax

18

19

20

21

22

23

24

25

26

27

28

29

30

Kosddn-

UHEHT

1,72 1,13
4,72 | 3,92
11,17 { 8,76

- H B

~ WO | WO 1o
|

Z

zxx

™

zZz X

™

=z X

3

X

"~y

K=

*

z22

=z Z

3,46
8,67
14,13

St

[Tpodoaxcenue taba. 5

0,22

1,61

2,79

3,95
9,52
15,18

SO
Lo O

et

— ] BN

b ]

-l

-k

— 0D Cad
co 00—

12,39
18,4
30,14

9,43
15,63
25,34

4,44
10,37
16,23

xxx |22Z

[ ]

D =] B

-

S&HS

KosdbpuuuenTn Hecywe# cnocobiocru Ny, Mg n N,
NpH yrae HakJoNa X BePTHRAAH
paBHoaedcTByole!i BHewHeR Harpy3kH §,, rpajf, paBHOM

1,01
4,84
7,09

1,10
5,26
7,59

1,3
0,67
8,09

x

e
—

|

e

————
——
ek —

0,19
0,99
1,37

0,38
1,98
2,74

0,57
2,97
4,11

0,76
3,96
5,48

0,95
4,90
6,85

lIlpumeuanunna | Tlpu npomexyrounsx 3Havewnax ¢; H O, Ko3pdHUHEHTH
Ny, Ny v N ponyckaerca onpenensitb 1o HHTEpPnONsLHA
2 3uauenud N, N, u N. npu ¢, > 30° npunumaiorca kak aan ¢ = 30°.

2#
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6.12. Cymma momentoB Mo onpenensneTca no gopmynam:
a) NAA MACCHBHMLIX MOANOPHHIX CTEH

Mo = Fo [h* — tg (e + 6) (b/2 — h* tg )] + T M,, (31)

rie XM, — CyMMa MOMeHTOB OT COGCTBEHHOIO BECa CTeHH M rPyHTa Ha ee obpeiax
OTHOCHTE/NbHO UEHTPA THXKECTH NOAOILBN CTEHM.

6) ANA YrOAKOBuiX cteH (nph ¢ << Op)
Mo = Fsa [h* — tg (2 + @) (/2 — h* tg e)) + vy (b — D[R (b — 4) +
+ 6id]/12, (32)

rne A™ — paccTOfiHHE OT PaBHOAEHCTBYIOWIEH CABHraomeR Cuab A0 HH32 NOJOWBH
CTEeHbl, Y; — KO3PPHUUHEHT HALEKHOCTH Mo Harpyake, npHHUMaeTcss pasHbim | 2

h* = [Fs, th/3 + Fea g (B — Yo — ys/2)}/Fsa. (33)

6.13. BeptHkanbHana cocTapasioHlas CHAB NPeAeALHOTO COMPOTHBAECHHR OCHO-
BaHHA Nu, CI0XKEHHOTO cKaJbHbIM TPYHTOM, onpeaensiercs no Gopmyne

N = Rrbrq (34)
rne  R: — pacueTHOe 3HaueHHe npejlena APOYHOCTH Ha OAHOOCHOE CHXKaTHe
CKaJabHOro rpyHTa.

Pacyer ocnosannii no aedopmannam

6.14. Tlpn oOTcyrcTsHHM cneuxa/bHBX TeXHOjoruveckHx TpeGOBaHMii  pacuer
AehOpMaALKRH OCHORAHHS) CYHTAETCA YAOBNETBOPHTeALHWM, €CAH CPE/HECE AABACHUE
Ha TPYHT NOA MOACWBOH (QYHAEMEHTA OT HOPMATHBHOH HACPY3hH HC OpeBbilliaer

PACUETHOIO CONPOTHBNEHHA IPYHTa ocHoBanKWSA R, a kpaesme — 1,2R:
P<C R,
p"::g [,.2R. (35)

[Ipn 3TOM 3niopy HanpaXeHHH AONYCKAETCA NPHHHMAaTh TPaneuHeBHAHOIN
Win TpeyroarbHod. [laoutaab cxartod 30HH NPy  TPEeyroabHOR 3NIOpe NONKHA
OhiTh He MeHee 707 obuteit naowann dysaameyta noxnopuoli crenn (e < b/4)
(puc. 8).

Kpaesne faBjeHHst HAa CFPYHT NOA NOZOWIBOH CTEHB Pmax, Pmax MPH IKCUEHTPH-

min
CHTETE [NPUJAOXKEHHE PaBHOACHCTBYIOLUEH BCEX BepTHKANBHEIX CHJ  OTHBOCHTEJIbHO

LeHTPa THXKECTH noaowBH e < b/6 onpesensorca no dopmyae (36), a npu
e > b/6 — no popmyne (37):

Pmax == Fﬂ(l + Be/b)/b. (36)

min

Pmax = 2F“/3cﬂ‘ (37)

rae F, — cyMMa NpoeKuHfi BCeX CHA HA BEPTHKAABHYIO NJOCKOCTb, Onpeae/ifeMan
no ¢opmynam (20) u (21), e — 3KCUCHTPHCHTET NPUNOKEHHA PaBHOAEHCTBYIOULEH
BCEX CHJ OTHOCHTE/NbHO OCH, NPOXOAAIIEH uepe3 UEHTP THXECTH NOAOWEL
creHbl, onpeneasemuiit no ¢gopmyae (30); 3¢o — aauMHa IINOPHE N0 MOAOLIBE
¢pyHRaMEHTA:

Co — 0,5b — £, (38)

6.15. PacyerHoe conporHsieHHe TpyHTa ocHopanusi R, k[la (1c/M?%), onpepe-
Jgserca no gopmyne

R = (Ve1vc2/ k) (Myby), + Mdy[, + Mccy)), (39)
rae Yo H Y2 — KO3(hPHUHEHTH YCNOBHH Ppaborn, npHHMaemble no Taba. 6,
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Puc. 8. Cxema Aan onpecAcACHNN AARACKNA NOA NOAOMIBOR CTCHM
a — NPH ManbX IKCUCHTPHCHTETaX € < b/6. 6 — npu BONBUWIKX IKCUEHTPHCHTEeTax e => b /6
Ta6bauua 6
Ko3pdHuHeRT V. 2A COOPYKEHHH
1(1: HECTKOH WOHCTPYRTHBHOW CXEeMOH
PH OTHOWEHHKH AJAHHE COOPYMEHHSA
Ipyurnl Kosppuuuent HAH ero otceka k Buicore L/H,
Vel paBibiit
Kpynuoob/jioMouHble ¢ NecyaubiM 1,4 1,2 1.4

3aN0JHHTENEM H NecYanbie, KpoMe

MEJKHX K NblJeBaThiX

Ileckn:

MeJIKHE MhJeBaThie 1.3 1,1 1,3

B TOM YHHCAHE,

MaJoBJaXHBEe H BJAdXHbe 1,25 | 1,2
HAChHillleHHbIE BOJO#H 1.1 l 1,2
[ IniieBaToO-riAMHHCTHIE, KPYIHO 1,25 | 1,1

00JOMOUHbLIE C NLJAEBATO-IJH-

HHCTHIM 3anoJHHTENEM ¢ NoKa3a-

TeJIeM TeKY4ecTH TPYHTa HAH

sanoiHuTean [, << 0,25

To xe, npu 025 </, <05 1,2 ! 1,1

To xe, npu ;, > 0,5 i1 1 1
MTpumevuanns: 1. K coopyxkeHHsM C >ECTKOR KOHCTPYKTHBHOH cXeMOft

OTHOCATCH TaKHe, KOHCTPYKUHH KOTOPHIX CrielHAJNbHO NMPHCNOCO6JeHH K BOCNPHATHIO

YCHIUH OT nedopMallHd OCHOBauuil, B TOM UMCJe 3a CUET NMPHMEHeHHS! MEepPONpPHATHH,

yka3zauupmx B n. 270,6 CHull 2.02.01-—83 «OcHoBanusi 343HHl U COOPYKEHHH>»
2. 'Tlpn ru6KOit KOHCTPYKTHBHOR cxeme 3HaueHHe Ko3pduilHeHTa Y.2 NPHHHMA-
eTcsi PaBHLIM €AHHHKLE.
3. [lpu npomexyrounnx 3Hauveuusix L/H xosdpduuHent y.2 onpepenserca no
HHTCPNORILHH.

R — KO3W(PHUHEHT, TMpPHHMUMaemni® k=1, ecaAn NOpPOYHOCTHbIE XapaKTEPHCTHKH
TPYHTA ¢ H ¢ ONpefeNeHn HenocpeACTBEHHHMH HCHLTAHHAMH, R k= 1,1, ecaH
OHH MPHHATH no T1aba. 1—3 npua. 5. My, M,, M. — KoadpuuHeHTbl, npHHHMaeMbie
no taéa. 7; b — wHpRHA noaowsnl QyHaaMmenta; d — ryOGHHA 3aJ0XKEeHHA NOA0IBEI
pyHaaMEHTa OT HHXKHEH NJAHHPOBOYHON OTMETKH.
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OnpegencHue yCHAUR B 3JEMEHTAX KOHCTPYKIHHU

6.16. /lns maccHBHOM {10ANOPHOM CTeHH BHyTpeHHHe ycuaua N, Q u M,
B CeYeHHH (— Ha raybuHe y, onpeaensiorcs no gopmyaam:

N = EFW:-
Ql — EFsm, (40)
M; — ZF[,,I, + Z:[Fsmyn

rac XF,, — cymma BceX BEPTHKalAbHBIX CHJ Bblllle ceueHHss i—i, XZF.a — cymma

BCC\ FOPHU3OHTANbHBIX CHJ Bblillle CeyeHHsi t—i; XF,x, — cyMMa MOMEHTOB BCeX BEp-
THRAJIBHLIX CHA  OTHOCHTEJNBHO UEHTpAa THXECTH ceueHU] [(—i, ZFuly — cymma
MOMCHTOB BCeX TOPDHU3OHTAJbHbLIX CHJ OTHOCHTENbLHO LEHTPA THAXKECTH CEeYEeHHs [—I

Tabauua 7

i o I__I_ A —

Yroa Vo Koadbduunentn
Tpennn g, TPEHAS D1y

P Foan s M. o I M, M, M.
0 0 1 3,14 23 0,69 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,39 25 | 0,78 4.11 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6.9
4 0,06 1,25 3,51 27 | 091 4,64 7.14
5 0,08 1,32 3,61 28 0,98 4,93 7.4
6 0.1 1.39 3,71 29 1,06 5,25 7.67
7 0,12 1,47 3,82 30 1,15 5,59 7.95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
1) 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2.05 4,55 36 1,81 8,24 9,97
14 0,29 2.17 4,69 37 1,95 8,81 10,37
15 0,32 2.3 4,84 38 2,11 9,44 10,8
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 9,46 10,85 11,73
18 0.43 2,73 5,31 4] 2 66 11,64 12,24
19 0.47 2.89 5,48 42 2,38 12,51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3 38 14,5 13,98
29 0.61 | 344 6,04 || 45 3.66 | 15,64 ‘ 14.64

6.17. PacueTHbie yCcWIHA (u3rdfamuine MOMEHTbl H MOMNEpPeuYHble CHJbI) B YroJ-
KOBbIX AOANCPHLIX cTeHax (puc 9) onpeneasworcs no dopmyaam:
ans ceuenuns |—1
pH Y << Ya + Yo
M, = va:i/?h + Pe(y — ya)’/2,
Q, = Pw/2h 4+ Py (y — ya); (41)
npy Yy > Ya -+ Yo

M, ,= vaﬂ/fih + Poys (4 — Yo — Yo /2)1} 49
Q, = P?HQ/Qh + Pays, (42)
JAA ceqyeHuna 2—2
a) B cayyae e > b/6
M, ,= Plx5/2 — P .X3 (1 — x2/9¢o)/2,
Qs = Poyxas — p,,..x2 (1 — X2/6¢s); } (43)
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Puc 9 Pacuernas cxeMa yroxkosoh NnOAROPHOR CTECHM NPM DACYETE €€ HA NPOMHOCTH
@ — H3THOAWIUHE YOMEHTH, § — NONEPEUYHHE CHA

6) B cayuae e << b/6

M? 2 Pi’f?xg/Q T pmaxx% (pmln/pmax + Sb/xg T l)/ﬁbt 44
Q?-—? = PU?x? - pmarxg (pmln/pmax + 2b/1.'2 T l)/2b1 } ( )
I8 ceyeHua 3—3
a) B cjayuae e > H/6
npu x3 << § + xp
M;_ 5= Dy (3co — b —I— xa)3/ 18co — Puyx3/2 — Pyq (x3 — £)?/2 —
Q335 == Prax (30 — b + 13) /6¢0 — Poyxz — Pmr (x3 ~ &) —
— x5 (P, — Puw)/2(b — ); (46)

npu xa > § 4 x,

M? 3= Pmax (36{] — b + .I,;) /lBCn — P, I3/2 — Puqxb (I*} — E, — x.g,/2) —
— x5 (Ply ~- P)/6 (b — 1) (47)

Q-5 = Pinax (3¢0 — b + x3)*/6co — P. ¢, ~ Puyxty — 13 (Piy— Puy)/2(b — 1), (48)

6) B cayyae e << b/6
npu x3 < § 4 xp

M'&‘ 3= pminxa (pmdx/pmm + 3b/x3 T I)/Gb — PU‘ixq'/Q —

— Py (x::, — E) /2 — x3 (Piy — Puy)/6 (b — t), (49)
Q pmlnx?? (pmax/pmm + zb/x?’ T l)/2b T Pl?x3
— Poy(xs — )~ X (Phy — Py} (b — 1), (50

npH X3 > 5 + X,

M?—-J pmlnx3 (pmax/pmm + 3b/‘r1 T l)/ﬁb T P;:?.IJ/Q -—
— Pugts (13 — & — x0)2) — 13 (Ply — Piy)/6 (b — 1), (51)
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Q.?-—.? - pmm"":g (pmau/pgnn + 2b/13 T l)/zb - Pv?x3 - Pﬁ'ﬂxb "'_
— X3 (Ply — Pu)/2(b — 1), (52)

Makcumanbhbie pacueTHble YCHIHA M H Q B JHUEBHX H (PYHAAMEHTHLIX
AMTAX JOJXKHB NPHHHMATbBCA RO FPAHAM CONPAraeMbix 3J1€MEHTOB.

6.18. MIHTEHCHBHOCTH TrOpH3OHTANbLHOrO jaaBieHHd Py W P, BBHIYACAAWTCHA MO
dopMysam pa3x. 5 ¢ yuerom n. 62

HHTeHCHBHOCTD BEePTHRANBHOIO JABJCHHA OT COOCTBEHHOrO peca rpyHra B npuime
obpywenns P,y U OT BpeMeHHOW HArpy3ku P,, onpeneasiorcs no Gpopmyaam:

Py = Py tg (e + 9))/tg e, (53)
P,, = P, tg (e 4 ¢f)/tge. (04)

HMiuTeHCcHBHOCTL  BEPTUKAALHOrO [A3BJCHHA QT COGCTBEHHOrO BeCa T[PyHTA
P,y v nan nepeaneii konconbio Pyy B KOHType abc onpepensiercs no ¢opMmyaam:

Piy = vivih; (95}
PY = vivd. (56)

KosdppnuHeHT HaaeHOCTH 110 Harpy3ke y; B dopmyaax (55) u (56) npuuu-
MAaeTCcA paBHbiMm |[,2

PaccrofiHne OT BHYTpeHHEW TpaHH CTeHb A0 HavyaJja 3NI0pbl HHTEHCHBHOCTH
BEPTHKAIbHOTO AAaBJACHHS rpyHTa OT BPEMEHHOHM HArpy3kKH ONpeAe/sieTcCH Buipaxe-
HHEM X; = Y, {g €, a BeIHUHHA X, — Y» g €.

6.19. KpaeBni¢ pgaBsieHHsi Ha TPYHT (04 MOAOWBOH CTeHW P, H P.., ONpe-
penawTca no dopmyaam (36) u (37) w3 ycnhous pacyetra Mo fgepsoit rpymnmne
NPpeRCAbHbIX COCTOSTHHH.

6.20. KoHCTpyKuHH NOANOPHLIX CTEH, WNI€MEHTHl KOTOPbIX LaPHHPHO CONPSXKEHLL
rHOKHMH CBA3SMH (Hanpumep, YroJdkKoOBHIE CTeHbI ¢ AaHKepHbLIMU TAramH), cjepyet
pPacCUHTLIBATh NO cXxeMe, npeacTasBjieHHOH Ha pHc. 10.

Ilpu 3TOM paccMmaTpuBaloTCs ABa CAyuyasi 3arpy>KeHHs IMPH3Mbl OGpPYLUEHHS

BPEMCHHOH HAarpy3kKoi:
[-A clyyan — HArpy3ka pacnoJiOXKeHa Ha 4acTH NMPH3Mbl OOpPYUWIEHHR, YTO Cco3ja-

€T MA3KCHMAajbHbiH [OpPONeTHHH MOMEHT B BE€PTHKAaJAbHOM  3JIEMEHTE  CTEeHHI,
2-# cAydaih — BpPpEeMEHHas Harpy3ka pacnojiokeHa Ha BCEd nOBepPXHOCTH pU3MEL
OOpYWEeHHA, YTO CO3JaeT MAKCHMAaJbHble YCJOBHA B OCTaJdbHbIX 3J€MEHTAX CTEHbI
BeaHuuHL pacyeTHbIX YCHAHH B CEUEHHAX AEMEHTOB CTEHLL OQUpeaenRIoTCH

no ¢popMysam.

mas ceueHua | —1

M, 1= —y* (Pw/3h + P,) /2. -
Q.= y(Pwy/2h + P,), } 1)

AAS CeYEeHHA 2—2

M,_,=—y'P,/6h — P, (y — hp)’/2 + Ui (y — ho) + Via (h — y)/(h — hb), (58)
Q,_,=y'P;/2h + yP, — Uz + Voa/(h — hy),

rae Uy = [KP, + 3P (h — 4s)?1/6 (h — hy), (59)
Vi=U.\/iga; (60)

Us = h* (3P, + Py)/6 (h — hy); (61)

Ve = Us/tg a, (62)
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Ut v Vi — ropu3outaibHas H BEPTHKaJbHAs COCTABJAAIOUIHE YCHJIUA B TAre [pH
HACTHYHOM 3arPyXeHHH paBHOMEPHO pacnpejesnenHoi narpyskou, Uz u Vi — ropu-
30HTAJMbLHAH H BCPTHKAJABHASA COCTABARIOUIME YCHJHA B TAre NPH MOJHOM 3arpyXeHHH

PABHOMEPHO pacnpencieHHod HArpy3KoH

I
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[lpu e << 6/6:
NJA cederus 3—3

M..?—-J — G|x3/2 + pman’tg (pmm/pmar. + 3b/x} _ l)/ﬁb,}
Q3—3 = G — pmaxxg (pmm/pma: + Qb/'x3 — l)/?b,

AJAS ceyeHun 4-—4
M, ,= wa%/s*h X{[Poy (b — t — x4} 4 Phoxs]/6(b — £) —
— Puoxi/2 4 Pkt (Proax/ Pn + 38/x8 — 1)/68, (64)
Qi 4= —Gi— P xi + PreXi (Prmar/ Prnin + 2b/x4 — 1)/2b.
AJf CeyeHHa H—5H
Ms_ 5= —Poyx3/3 — x3[Poy (b — t — x5) + Piyxs]/6 (b — 1) — Puyx/2 +
+ pmmxg (pmat/pmm + ‘3b/x5 T 1)/6b + V2 (.I'5 T b2) + L,Ea' (65)
Q‘i-.‘i — GS — quxB + pmmx% (pmﬂx/pmm‘_{— Qb/x5 T l)/?b + V-’

[Ipu e > b/6, (co = 0,50 — e):

AJAA ceueHua 3—3

M3___3 —_— —'Gtx:}/? + pmatx.% (l - I;/QC{))/Q.
QJ—-S = () — P naX3 (I o JC?./GC.[];

(63)

(66)

Jad ceyeHuna 4—4
My = —Puxi/3 — xi[Py (b —t— x4) + f:'?x‘l]/ﬁ (b —1t)—
= Puqx‘%/Q + pﬁ'.:j'{ (3CU - b + x") /]860* (67)
Q4-—4 — Gy — PUQI‘* + Pmax (360 — b + x‘q)?/ﬁc‘-h

NJf CeYeHHAaA D—5
M,;, 5 — _"Puvxg/:s — X5 [P (b — t— xﬁ) + P:l‘;xE]/ﬁ'(b T t) h Puqx")::/Q +

+ P, Bew — b+ xa)}XIBCn + Vo(xs — b2) + Uaa, (68)
Q.‘ir- 5 T G5 — qux'i + P max (36‘] — b + xﬁ)z/ﬁcﬂ + VE*
rne @) — Bec MNJAUTH W FPyHTa, PacnoOXeEHHOro cmnpasa oOT cedeHus J—3,

G5 = [Py (b — t — x)/(b — ) 4 Plux/(b — 1) + Pwy] x/2.

6.21. MakcuManbHbie YCHJAHA B 2HKEPHBIX THrax S, HMeUIHX ulapHHpHOE
COUPANKEHWE ¢ JNUUEBBIMH W (QYHAAMEHTHBIMH [JIHTAMH, ONPELENSIOTCH MO BTOPOMY
cayuaio 3arpyxenns (n 6 20) no ¢opmyne

S=U,/sina (69)

YUHUTLIBAA BO3MOXHOCTb 3aBHCAHWUSI FPYHTA, pacyeTHOe yCHJAHE B TAre cJeayer
yBeJHYHTbL B |,5 paza

6.22. Pacyer wieneBolo nasa B CAy4ae XECTKOro conpsikeHHA COOPHO#H JIHUEBOH
NAUTHL ¢ dyHAaGMEHTHOH mAHTOH (puc |1} ocyuwiectBadeTcd W3 YCJAOBUA, YTO OpH
ACHCTBUY MOMeHTA M B weneBoM Nase BO3HUKAKT cHAbl P ¢ AJAUOM BHYTPEHHER
napbl a Cpapurawoiiasg cuna Q upuxksaanbiBaercsl K BepXHeHW 4YacTH CTEHKH 1asa
B BepxHed H HHUXXHEH 4acTAX CTEeHOK ma3a BO3HHKAIOT CXXHUMAloLlIHe Hamnps-
XKEHHs, PaBHOAECHCTBYIOLULIHE KOTOPbIX MpHJIOXKEHb Ha pacctosHuax 0,1/ or BepxHeH
rpadd naiza M 0,15/ — ot HuxKHelt yacTd (I — BHICOTa nasa)

'OpH30oHTaNbHbIE ¥ BepTHKaJbHbIe COCTaBJSIOUIHE BHYTPEHHEA Mapbl onpeaes-
IOTCA COOTBETCTBEHHO no QopMyJaam,

P = M,_, sin*a /0,751, (70)
P.=M,_,sinacos a/0,75/ (71)



LREHTP TRXECTW CEMEHWA 5-5 UEHTP TAXECTU CEMEHWA 4-4
WEHTP TANMECTK CEYEHKA 6--6

q |
dss, '

z

x

b l
Puc 11 Pacyernan cxema k_ T 5‘,

BACAECBOro masza —x
BHyTpeHHHe YCHIIHSI B CEYEHHH 4—4 BBIYHCASIIOTCS N0 (GOpPMYJaM
My, =(P. 4+ Q,_) 0,95,} (72)
Qi_s=P, + Qs

Pacyer MpaBOH CTEHKH LIEJIEBOr0 nasa TnpPOH3BOAUTCHA TaK XKe, KaK pacuer
B3IrubaemMoro 3JeMeHTa,

BHyTpeHHMe YCHJIHA B CeYEHHH 5—5 BLIMHCARIOTCH N0 hopMyJaM.

M5h5=Pr01151+ Pﬁzi
Q5—5 - Pr! (73)
Ns__s _— PE‘

Pacuyer neBoit creHks wweneBoro nasa HPOH3IBOAHTCH Tak e, KakK pacyer
BHELEHTPEHHO PAaCTAHYTOro 3J€MeHTa

BuyTrpenHue ycunusa B cedeHHH 6—6 BHIUHMCAAIOTCA NO opMynam:
Mﬁ-mﬁ - (Pr + Q!——I) (O*QI + 015£|) + Pﬂh - bg (pmax + p3/2)/31 }
(74)

6—6 PB — (pmax + p3) b3/2;
Nﬁ—-ﬁ — Pr + Q}’—h
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rae p.., — OpAMHATa NaBACHH TPYHRT2 N0 MNOAOWIBE CTEHL, BHIYHCASNIETCH TIO
popmynam (36) naun (37) OT pacyeTHbHX HArpy3oK; ps — OpPAHHATA JAEBJEHHA rPYHTA
Ha paccTrosiiuH b3 OT NPpaBOH rPaHH NOXOIUBH.

[pn e << b/6
P3 = Prax — b3 (Prax — Prun)/b (75)
[lpy e > b /6
ps = (1 — 3/3C0) Pppaxs (75a)
rae co == 0,080 — e.

Pacyer aHHUlA 1IENE€BOro Mna3a fPOM3BOAMTCHA, KakK pacueT BHEUEHTPEHHO
PACTAHYTOrO 3JIEMEHTA. '

[Ilpumeuanpe Hpu onpenenennn TpeGyemMod IMJOLLARH MPOAOABHOH apMma-
TYpPbl B ceyeHHH 6-—6 (H3 ycJOBHA pacyera WeNeBOro [1a3a) pacuyeTHOE COMNPOTHB-

JIEHHE apMaTYpHOH CTalH Ha PpacTAXKEHHE JOJXKHO ObTb YMEHbLUIECHC nyreM
ppeaenun xoadpbpuunenta ycnrosrna paboru, pasuoro 0,7,

Onpeneaenne nporn6a sepxa crennl

iy

6.23. Pa3smep HHXHero ce4eHHs BEPTHKAJALHOIO 3JIEMEHTA YrOJKOBOH CTEHH
!, PEKOMEHAYeTCs Ha3HayaTb He MeHee BeJHuUHHW FRo/1D5 (Ao — BHiCOTAa cCTeHH oOT
€€ Bepxa A0 YPOBHR CONPAXKEHHA C MJINTOH). |

[Ipu onpenenenHn nporH6a cTeHbl npH ee H3IrHGe XKECTKOCTb XKeAe306eTOHHOro
neMeHTa B pomyckaercs OnNpeaessaTb ¢ Y4YETOM [JACTHYECKHX CBOHCTB OeToHa
H [1OAABJEHHS TPEelLIMH B PACTAHYTOH 30He 3eMeHTa Nno ¢opmyae

B = OF,l, (76)

rae E, — nayajabHuiii MOAYJb ynpyrocTH 6GeToHa Ha CXKartue, [, — MOMEHT HHEpPUMH
HHXXHEro cedyeHHA CTeHbl, € — K03 @PHIUHEeHT, NpHHHMAaeMbld paBHbiM 0,35 npH AaH-
TeNbHOM NeHCTBHH HArpy3oK ¥ (0,0 — NpH KpaTKOBpEeMEHHOM

[opu3oHTaNbHOE MNEepeMeileRHe Bepxa CTeHH A NpH  HaAHYHH  CIVIOWHOW
PABHOMEDHO pacnpefeNeHHOR HArpy3kH Ha npHiMe OOpYyHIEHNRA Oonpeaeserci No
popmyne

A = (4P, + 15P,) h3/1208B, (77)

rge Py, 1 P, — HHTEHCHBHOCTb TOPH3OHTAJNbLHOrO J[aBJeHHSl TPYHTA Ha ruybHHe ho
OT HOPMATHBHbIX Harpy3ok.

Ilpenensuuiii nporu6 Bepxa CTeHW A He AOJXKEH MpeBuliiaTh BeAHYHEM Ro/75.
opH3OHTasbHOE mNepeMelleHHe Bepxa CTeHbl, BbI3BAHHOE KPEHOM MOJOUiBbI,
ornpepeasierca o gopmMyae

= 5Moh /b°E, (77a)

roe Mo — HOpPMATHBHHIA MOMEHT BCEX CWJ OTHOCHTEJBHO UWEHTpa THXKECTH To-
BOWBL cTeHn; E — moaynb gedopmauud rpyHta OCHOBaHHMSi, A — BbHICOTA CTEHH,
b — wHpHHa nopowBb PyHAAMEHTa (CTeHa NnoaBana).

7. PACYHET CTEH NOABAJIOB

7.1. 3a pacyeTHyl0 CcXeMY KOHCTPYKUHH NOABAJIOB I[IPHHHMACTCA lonepevHas
pPaMa, COCTOSLASA H3 CTeH, KOJOHH H ONHPaloUlUXCAd Ha HHX 3JEMEHTOB MepeKpbiTHA

(pHc. 12)
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7.2. Pacyer HApyXHbIX CTeH NOABANOB NPOH3BOAHTCA H3 YCJAOBHA 3arpyxKeHHA
nNoAiBa/a TrPyHTOM (CHMMeTPpHUYHOE 3arpyXeHue) H ORNOCTOPOHHEH BpeMeHHON Ha-
rPy3KOH @

7.3. Pacuernble ycHaus B cTeHax noasaJsa (puc. 13, 14) onpeneasiorca B 3aBH-
CHMOCTH OT BEAMUHH peakuMd R Ha BepxHeHd onope, KOTOpas BHYHCARETCA
C Yy4eTOM BO3MOXHOTO nepepacripeseneHdss YCHAHR ot noBopora (KpeHa ¢yHAa-
MEHT3) H CMEILEeHHA CTeHhl MPH 3arpyXeHWH NoJABaJja ONHOCTOPOHHEH BpEMeHHOH
Harpysko

R = R 4+ R:,

rae Ry # Ry — COOTBETCTBEHHO PEAKUHH OT CHMMETPHYHOrO H OJHOCTOPOHHEro
3arpyKeHus.

7.4. Ilpy CHMMETDHYHOM 3arpyXeHH¥ noABaja peakunio R, cireayer onpenessitTbh
no ¢gpopmyne

Ri = [Py (vi + km/[2) 4 (Py2 — Py1) (v2 + km?/6)] b2 /(1 + k) —
— Giek/(1 + &) (b2 + hs), (78)

rae Py1 # Py3 — HHTEHCHBHOCTH TFOPH3OHTaAbHOrO AaBJIeHHA IPYHTa OT COGCTBEHHOTO
Beca COOTBETCTBEHHO HA raybuue h; u (b 4 h2), onpeseasiorcs no ¢opmyae (1)
ipH 3HadeHHsAX A, R H Oy, onpeneasemuix no ¢opmyse (6}, &k — KO3PPHUHEHAT,
YYMTHIBAIOUIUIA N3MEHEeHHe peaKuuu R 33 cyer noBopora GyHAAMEHTa

k = wEslym*/Ebh,, (79)

31ech ® — KO3(P(PHUHEHT @ = 6 AJIA NONOXKHTEAbHWX 3HayeHHit M 0 Q, @ = 3 — aaA
HX OTpHUATENbHbIX 3HaueHHN, a Takxe 1A Mo n Fe {cm. pHc. 13);

m = (h2 + hs)/ha, (80)

rae £, — monyan yapyroctu GetoHa, £ — mMoayas fedopManny TPyHTa OCHOBAHUS,
b — wiHpHHa noaowBH (PyHAAMEHTa cTeHul; [/n — MOMEHT HHepuHH | M ceyeHHA
CTEHbi, KOTOpbLIH [AONMYCKAeTCsi Onpene/isitb N0 NpHBEACHHOH TOJLUIHHE CTEHD
fed, OTIPENENAAAEMOH NO PoOpMyIe

trea = (2t + £1)/3, (81)

rae {; — TOJIIHHA CTEHH B BEPXHEH 4YacTH; f2 — TO e, B HHXHeA yactH (B ypoBHE
conpsikeHus ¢ pyHnameHTom), G| — BeC rpyHTa Ha BHewhed cTOpoHe (pyHAaMeEHTa;
€ — IKCUEHTPHCHTET MPHAOKEHHA CHAb (| OTHOCHTENbHO LUEHTPA THMKECTH MOAOLIBH

dpyupamenTa, vi ¥ V2 — xo3pPpHuUMeHTH, YUHTHIBAIOWIHE W3MEHEHHE TOJUIHHEL CTeHB
NO BLICOT€ H NpPUHHMaemble NO Taba 8.

Ta6arnua 8

D3
Vi 0,375 0,375 0,346 0,335 0,321 0,303
v, 0,1 0,092 0,088 0,083 0,076 0,069

7.5. [lpn opuoCTOpOHHEM 3arpyeHUH NOABAJA BpeMeHHOH HArPY3KOHd peakuHio
Rz caepyer onpenensite no dgopmyne

Rz —_ P;,-hf,_» (‘\?1 ~+- km/2) /(l + R + k]) — Gg&k/(l + R + kl)(hz + ha), (32)

rne Py, — HHTEHCHBHOCTb TCOPH3OHTAMbHOrO AAaBAEHHUSA rpyura ot BPeMEeHHOH Ha-
rpy3kHd, onpeaenasercd no ¢opmyne (3) npu A =1g“0p, G2 — BEC BpPEMEHHON
Harpy3ky¥ Ha BHelWHeHd cTopoHe GyHaaMeHTa; Ri — KO3 HHUHEHT, YYHTHIBAIOLLHA
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H3MEHeHHe peakuHH Rz 3a cuer CMElIeHHWs MNEPEKPHITHA TMpPpH OAHOCTOPOHHEM
3arpy>XeHnn noasana

ki = koEoln/E'H3, (83)

31eCh Rp — KO3(p(PHULUHEHT, R =4 — AN OJHONPOJIETHbHX [O0ABaNO0B, R ==3 — aas
ABYXNIPOJETHHIX, k= 2 — aas tpexnponerubx; R =0 — 0J51 noaBajoB ¢ HecMella-
eMbiM TepexkpuTHeM, £ — MOAYAbL IPYHTA 3aCHLINKH, BEJHUHHY KOTOPOTO JAOINYCKAETCH
onpeneanrb no ¢popmyJe

E’ = (0,5 + 0,3h) B:E. (84)

rape h; — pacCrosHHe OT YPOBHS NoJia A0 HH3a MEePEeKPHITHA (3HayeHHe B CKOOKAX

NpHHKUMAeTCA He OGoublue eHHULb), i =O,7——EPH 3ACHIIIKE IPYHTOM OCHOBAHHA,
Bi = 0,9 — To ke, ManoCKHMaeMwM rpyHrom; E — mMoAylb aedopMmailiH rpyHTa

OCHOBAHNWA

7.6. Ilpy HaJAM4YHH KOHCTPYKHUHH, MNPENATCTBYIOUIHX NOSOPOTY (PyHAaMeHTa
(cnaownan ¢pyHpaMmeHTHa® NJANTA, NEePeKkpecTHhie AeHTH $yHXaMeHTa RJAN BHYTPEH-
Hero xapkaca M . n ), Kko3bpnunenr 2 B popmysnax (78) n (82) caeayer npunymaTth
pPaBHLIM HYJAI0, JJA KOHCTPYKUHH, NPENATCTBYIOUIHX CMELIEHHIO nepekphiTHA noaBaJa,
a4 Tak)e MNPH CHMMeTPHUYHOM 3arpy)XeHHMH NoaBaja BPEMEHHOH HAarpyskoH KO-
buurent R B popmyse (B2) caenyer NpuBHMaTh PABHLIM HYJIO.

7.7. Pacuer yCTOHYHBOCTH CT€H nojABaJjla IMpOTHB CABHra MNPOW3BOAHTCA N3
ycaosus (15) aas 3uavenun § = 0.

YaepxuBawowmyio cuny Fg, caeayer onpeaeasitb no ¢opmyae (19), a capuranoulyio
cuny Fs; B ypoBHe noaowiBn ¢yHAaMeHTa no popmyJe

Fua = —R + (Pyi + Pys + 2Pg) (ha + hs)/2. (85)

rae Pyz — HHTEHCHBHOCTH, TOPH3OHTAJILHOrO [A3BJACHHA TPYHTa OT COOCTBEHROIO
Beca Ha raybuHe A,

7.8. Ecan vycroitunBoCTh CTeH nogsana npoTHB CcABHra (ycuaoBue 15) He
obecriedHBaeTcH NMPHHATHIMH pa3mepaMH ¢yHaameHTa, HEOOXOAMMO NpPeayCMATPHBATD
MEPONPHATHSA, HNPENATCTBYIOUIHE CABHTY, HanpuMmep YCTPOHCTBO pacnopok H Ap-

7.9. PacueT npouHoCcTH FPYHTOBOrO OCHOBAHHS NPOH3BOAMTCHA H3 ycaoBus (26).
B 3tom cayuae paBHOJeSCTBYOUIAS BepTHKAJMLHOrC AaBjieHus rpyHra F, onpene-
JISeTCH IpH 3arpyxeHH4d BpEMEHHOH HArpy3koHd [IpoJieTa NepeKkphiTHA MOABana,
NMPUMBIKAIOWLEr 0 K CTEHE, N0 popmyJae

Fo= G + Go + G3 + G, (86)

rae G3 — Bec ¢QyHAamMeHTa H rpyHra Ha ero ycrynax; G4 -— BeC KOHCTPYKUHH
NojBana, rpyHTa ¥ BPEMEHHOH HAPPY3KH Ha MEepeKpHTHH (C yueToM pAacyeTHOH rpy-
30BOH IJOLALH)

7.10. [lpH Hanuyu¥ MepoONpHATHH, NPEeNATCTBYIOIIHX cABHry d¢yHaaMeHra,

yroJl HaKJOHa paBHOAEACTBYOUlEA BHewHeHd Harpy3kKH K Beprukaju 0 B ypOBHE
NoAowWwBHl PyHAaMeHTa NPH pacyere NPOUHOCTH IPYHTOBOrO OCHOBAHHUSA NPHHHMAETCH

pPaBHbLIM HYJO.
7.11. MOMEHT B ypOBHE NOAOLIBbLE (YyH IAMEHTA OTHOCHTEJNBLHO OCH, MPOXOAAILEH

yepe3 UEeHTP THXKECTH MOAOWBH GYHIAAMEHTA, CJeAyeT onpeaeistb no popmye
Mo = —R (h2 + h3) + (2Py1 + Py + 3Py) (he + h3)’/6 — (G + Ga)e  (87)

7.12. PacuetHple ycuaus B CT€HAax HoABafa ONpelensiiorcsi MO  CJAEeAYIOUIHM
popmyaam:
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POJEeTHbIi MOMEHT HAa PAacCCTOAHHH Y. OT BEPXHEH ONOpPHI
M, == Quyc — [(Pyr + Pg) + (Py2 — Py1) yc/3h2] yc/2, (88)

pacCTOSIHHE OT BepXHEH Oonopbl A0 MaKCHMAaJbHOrO I[POJETHOrNO MOMEHTA
Ye. o == [V (Pyi + Po) + 2Q, (Py2 — Py)/h*> — (Pyi + Py)] ha/(Py2 — Py1), (89)

nonepedHas CHJIA B NPOJETE HA PACCTOAHHH Yy, OT BEPXHEH ONMOpHI
Qy == Q; — Ye [(PYI + Pq) ho - (P*r? — Pvl) yﬂ‘/zl/(P?? — P"i")m {90)

nonepeuHas cujla B HHXXHeM CEYCHHH CTCHH

Q. = Q. — [(Py1 + Py) + (Py2 — Py1)/2] he; (91)

U3ATHOAIOLIHA MOMEHT B HHXXHEM CE4YeHHUH CTeHh
M, = Q.hs — [(Py1 + Pg) + (Py2 — Py1)/3) h3/2 (92)

B d¢opmynax (88)—(92) nonepeyHad CHAa B BepPXHEemM CCUEHHH CTEeHbI
Q=R
7.13. TlpHn HenonHo#i 3NOpe HWHTEHCHBHOCTH TOPH3OHTAJIBHOrO AABJEHHA TPYHTA
MO BhICOTE CTeHW MNOJABAJbBHOFO [OMELeHU s H HecMeulaeMoM [epeKPHITHH
(cM. pHc. 14) peakuns B ypoBHe HH3a nepekpbiTHsi R onpeaensiercs no ¢opMmyne
R = Q,=(h + ho}{P, [4n} — n} 4+ 4k (n\ + nY’/mi1/8 + Py [15n] — (93)
— 3n} + 20k (mi + n)*/mini]/1203/(1 + k) + [Mc (1.5mi + k) — Gek]/H (1 + k),
rne my = H/(h + h9);

n == h3/(hy + hs), (94)
n == ha/(h1 + ha),

M, — n3rnbawiuit MOMEHT B YPOBHE NepeKphbiTHA

Capurawomyio cuay Fg ¥ u3rubaiowud MOMEHT Mo B ypOBHE NOJOUIBHI
caesyeT onpeaensith nNo popMyaam:

Fa = —R + (P*r«'i + 2Pq) (h2 1 h;;)/2, (95)
Mo = —RH + P,h*/2 + Pyh* /6 — Ge + M.. (96)

7.14. PacueTHble YCHJAHA B KOHCTPYKTHBHbLIX 3JEMEHTAX noapana (pHreasx,
KOJOHHAX, TJIHTAX NepeKphiTHA, dYyHAaMeHTax H T 1') cJeayeT onpenenaTh
MO H3BECTHHIM MPaBHJAaM CTPOHUTEIbHOH MEXaHHKH.

7.15. Pacuer ocHOBaHHNA npH aedopmauHRX Npoud3BOAAT no n 6 14

7.16. PacuetHoe conporuBjienHe rpyHTa ocsoBaHdsi R, klla, onpegeaderca no

dhopmyJe

R =LT2 [Mybyy, + Modv + (Mg — 1) dyviy + Moy ] (97)

rne Yo H Ye2 — Ko3ddHUHEHTH ycaoBdH paboThi, npHHHUMaemble no tabha. 6, k= I,
€CJIH NPOUHOCTHbIE XAPAKTEPHCTHKH rpyHTa (9 M ¢) onpelejeHbl HEeNnQCPEACTBEHHBIMH
HCNBITAHUAMH, H kR = 1,1, ecau oOHH npHHATH N0 Taba. 1—3 1npua 5,
M,. My, M. — xoapdnunenTn, npuuiMaemnie no tabn. 7, d — ray6uHa 3aj0xeHus
nofpoiBel ¢yHIamMeHTa OT noJjia noaBana, d, — npuBefcHHas ray0uHa noasaJa,
d,.— 2 m npu wHpvHe noasasa MeHbme 20 M u d, =0 — npu UWIHpHHE NOABAJA
6oabuie 20 M.
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8. PACUHET NOANOPHBLIX CTEH H CTEH NOABAJIOB
C YYETOM CEACMHYUYECKHX BO3AEHACTBHHA

8.1. [ToanopHue CTeéHH M CTeHH MOABANOB B paHoHax ¢ CEHCMHYHOCTLIO
7 u Gonee 6anj0OB MAOMXKHB NPOEKTHPOBATHBCA C YyueTOM TpeGOBaHHH rJaBH
CHHuII 11-7-81 «CTpouTenbcTBO B CeRCMUYECKHX paHOHaX».

8.2. UHTEHCHBHOCTb TOPH3OHTAJBHOrO JAaBJeHHA FPYHTa OT COGCTBEHHOro Beca
H OT PABHOMEPHO pachapeneleHHON HarpyskKH ¢, PAacnoJOXXEHHOH Ha INOBepPXHOCTH
NPpU3Mbl O6GpPVILEHUSA, cCAELYeT ornpeaeisith no dopmysaam pasg O, npu 3trom KO3dpdH-
IHEHT TOPHU3OHTAJbHOrO JAaBJEHHA TPYHTA MPH CEHCMHUYECKOM BO3NEHACTBHH A* cie-
AyeT onpepenadars no GopmyJam:

A* — cos’(p — e — w) cos (e + 8)/cos w cos’e cos(e + 8 + w) (I + v2)% (98)
z='sin (¢ — ¢ — w) sin (¢ + 8)/cos (e -+ 6 + w) cos (e — @), (99)

e ® — yrojJ OTKJOHEHHS OT BEpPTHKAJH pPaBHOAECHCTBYIOLUEH Beca TIpyHTAa H
BPEMEHHOH HATPY3KHM ¢ YYE€TOM CEHCMHUeCKOro BO3eHCTBHA no ¢opmy.Je

o = arctg (AK)). (100)

[Npu pacuere NMOANMOPHHIX CTEH M CTEeH MOABaJOB npoudBexeHHe AK, caenpyer

npHHUMaTh paBHuM 0,04, 0,08 u 0,16 npu pacyeTHON CEHCMHYHOCTH COOTBETCTBEHHO 7,
8 u 9 6aanos.

8.3. IlaccHBHOE CONpPOTHB/JIEHHE TPYHTa C YY€TOM CeHCMHYECKOro BO3ACHCTBHS
E? onpepeasiercs no ¢gopmy.e

rae Er — MAaCCHBHOQO¢€ COHPQTHBJIEHHE PPYHTa 6&3 yIJETa CEﬁCMH‘IECKOFO Bﬂ3ﬂ3ﬁCTBHH.

8.4. BuicoTa noaAnOpHBIX CTEH, BHIOJHEHHBIX H3 6eroHa, 6yTo6eTOHA HJIH KaMeEH-
HOM KJAALKH, NPH PpACYETHOR CEHCMHYHOCTH IMJOilankH 8 O6ananos He AOMXKHA
npeBuinaTbh 12 M, a npH pacueTHON ceiicMHUHOCTH 9 6annoB — 10 M.

Bricora xene306eTOHHLX MOANOPHHX CT€H HE OrpaHHYHBAETCA.

8.5. IlpH pacnosiokeHHH OCHOBAHHH CMEXXHBIX CEKUHH NMOANOPHOH CTeHhl B pa3-
HbHIX YPOBHSIX nepenag Or OAHOH OTMETKH OCHOBaHHS O APYroH AQJKE€H MPOH3BO-

AHTBCA YCTYNaMH ¢ OTHOLUEHHEM BhICOTH K AJHHe ycTyna He Oonee 1:2.
8.6. Ilpu coopyXeHHH NOANOPHHX CTEH H3 BEPTHKAAbLHHX COOpPHHIX 3JIEMEHTOB
N0 Bepxy CTEHH CAeAyeT NPeAyCMATPHBATL MOHOJAUTHHIH XKejJe300eTOHHLIR nofAl
Ha BCIO NJIMHY CEeKIHH.
8.7. lloanopHbie CTeHH cjeAYyeT PasieNATb CKBO3HbIMH BE€PTHKAaJbHBIMH LUBAaMH
Ha CEeKUHH MIJHHOH He O6ojsee b M ¢ yueroM pasMemieHHI KaXAOH CeKUHH
Ha ONHOPOAHHX TPYHTAX

9. PACYET NOANOPHbLIX CTEH H CTEH NOABAJIOB
HA CABHUI B CNO)XHbLIX THAPOTEOJIOTHYECKHX YCJIOBHAIX

9.1. B C/NOXHBIX HHXEHEPHO-TEONOrHYECKHX YCJOBHAX (NPH HaJHYHH cJaabhix
MPOCJOEK HJAH 0cJabJAeHHBIX 30H B TpYyHTe, HAAWYHH TPYHTOBHIX BOA M Ap.)
H NPH 3HAYHTEJbHBIX HAarpy3skax Ha T[NpHMbIKAOIEeA K TMOABaJy TEPPHTOPHH
ofbilasi YCTOHUHBOCTb CTEHW JAOJMXKHA OHTb MNOATBEPXAEHA pacueToM Ha CJABHF
O KPYrJAOLHWJHHAPHYECKOK MNOBEPXHOCTH.

9.2. Ilpu pacueTe cTEH NOABAJOB UEHTP BPAMEHHS TNPHHHMAETCA B TOuKe
nepeceyeHUA CTEHbl H HH3a MNepeKphiTHA noasana. PaccMmarpuBaercsi YCTOHUHBOCTH
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Puc. 15. PacueTnas cxema Aaa oapciAeneHAs YCTORYMROCTH CTCHH ROZBARA MPOTHB CABNra RO
KPYrACLUHAHHAPHYECKHAM NOBEPXHOCTAM

FPYHTOBOTO MacCHBa (BMECTe C KOHCTPYKUHMSIMH), OFPaHHYEHHOr0 NOBEPXHOCTLHIO
3eMJIM, NOJOM TNOABAaJa, CTEHOA H AYro HEKOTOPOH OKPYXHOCTH, NPOBEAEHHON
H3 NPUHSTOrO HEHTpa BpaueHHA (pHC. 15).

9.3. ina pacueta cren mogBaNoOB paccmaTpHBaeMblii yuacTok pa3buBaercs
napajjenbHbIMH OTPe3KaMH: BepTHKaJAbHbIMH (6e3 y4eTa ceACMHYHOCTH) M HanpanJeH-
HbiMH MO yroJq @ K BepTHKaJaH (C yuyeToM celcMHYHOCTH pafoHa).

YCcTORUHBOCTD NPOTHB CABHra 110 pPacCMaTpHBAEMON KpHBOH cuHTaercs olecrie-
YeHHOM, ecAH NpH yueTe CeACMHYECKOro BO3ACHCTBHA H  (PHABTPAUHOHHOIO
AaBJjieHH TPYHTOBBIX BOA YAOBJIETBOpSieTCA CJeAyiollee ycaosHe:

n r 3
& tg (PE*+ bict .
203 tgac tgghoosa, 2 Lo ™ 2 g sin o

l
tg oF
—F [sin ap— - —1=0 (102)
(1 + tgarig f)cosa

3HaK <«IUIIOC» COOTBETCTBYET HHCXOASMIHIEH, a 3HAK «MHHYC» — BOCXOAsILeA BeTBH
KpHBOHA CABUra, Zir H Luic — PABHONEHCTBYIOUIHE CHJ, NEHCTBYIOMIHX HA MNOAOIUBY
{-TO 3JIEMEHTa C YY€TOM CEeHCMHUHECKOI'0 BOo3aeACTBHA:

gie=&, ¥ i + (AKI) ’ (103)

rre g — CyMMapHas CHnaa OT Beca [rpyHTa, BECAa CTEHW H OT Harpy3kH Ha
NOBEPXHOCTH B (-M NIEMEHTEe (C Y4YeTOM B3BeUIHBAIOLLETr0 BECAa IPYHTA HHXKE YDOBHA

BOJAbI) .
Ewic = Lguwi V1 + (AKI) ' (104)




ge: — Bec BOAN B O0beMe MeXAY MNOBEDXHOCTbIO TPYHTOBHIX BOJA H OCHOBAHHEM
B {-M 3JeMeHTe, b, — IHPHHA 3JIeMEHTAa MO HOPMAaJIH K ero rpaHdue, M, o — YroJ
MEXAY HOPMAaJblo K NOJAOHIBE 3JIeMEHTa K HanpasJieHHeM AEHCTBHS CHAB

Qe = Q; + W, (105)

@ — yroJ MeXJy [MOAOCIUBOH 3/1eMEHTAa H TOPH3OHTAAbLIO, Irpaj (NPH OTCYTCTBHH
CEACMHYECKOro BO3MIEACTBHA @ — @&;), @ — YyrOJi HAKJAOHA K BEPTHKAJH PaBHOAEH-
CTBYIOMIHX &G H L, ONpegensiercs no gopmyne (100), AK, — KoappuuHeHTH
CeACMHUYHOCTH yuyacTKa CTPOHTENbCTBA, MPHHHMAE€Mbie B COOTBETCTBHH C YKa3aHMSIMH
pa3ia. 8, F — paBHoAedCTBylOIlasi HArPY3KH OT HAJ3€MHBIX KOHCTPYKUHH; &g — yroJ
MEXNY HOpMaJibioc K [MOAOWIBE M HanpaBJE€HHEM pPaBHOAEHCTBYIOULEH HArpy3kH OT
Ha/3eMHBIX KOHCTPYKUHH (IIPpH BEePTHKAJbHOH Harpyske ap = 0);

tgq}l/kf! (lm)
¢\ /Ry, (107)

tg ¢*
C#

Il

rae Rj — KO3(p¢PHUHEHT YCTOHYHBOCTH
kf — kn/m: (lOB-)

roe R, — KO3Q(OHUHEHT HANEKHOCTH, NPHHHMAEMBIH NMPH OTCYTCTBHH CE€HCMHYECKOTO
po3AeHcTBHS He MexHee 1,2, pnpn  ydere ceHcMHueckoro Bo3sjelcteusa — 1,5,
m — KO3 @PHUHEHT YCIOBHH paboThi, NPHHHMAEMbIH NPH OTCYTCTBHH CEACMHUECKOTO
BO3AEHCTBHst |, npH yueTe CEHCMHUYECKOro BO3ACHCTBHS. WA CKaJibHhIX KPYMHO-
O0JA0MOYHBIX H mec4aHbiX (KpoMe pPbIXJhIX) MAaJOBJNAaXKHBIX TPYHTOB, a4 TaKXe T[JH-
HHCTBIX TPYHTOB (c KOHcHCTeHuHeH [, < 0,5) — 1,2, aas neckoB phixJibiX, HACHILILEHHbIX
BOAOH, H TJHMHHCTBHIX TPYHTOB (¢ KOHCHcTeHuHed [/, > 0,75) — 0,7, aas ocTaAbHHX
rpyuroB — |, tg @f — 3HauyenHe tg ¢ B nojaouwiBe TOro 3j7eMeHra, B KOTOPOM CHJA
F nepecekaercst ¢ pacCMaTpHBA€MOH KPYIJIOLHAHHAPHUYECKOH KPHBOM.

9.4, Ilpy pacuere Ha CABHI MO KDYIJIOUHAHHAPHYECKOH TOBEPXHOCTH KO3(D-
(PHUHEHTH HANEeXHOCTH MO HAarpy3ke AJAs rPYHTA H KOHCTPYKUHH MPHHHMAIOTCH
paBHBIMH n = | Onpegejedse CHA g MNPOH3BOAAT HCXOASl H3 PAaCYETHOro 3Haye-
HHS O0beMHOro Beca y; IPYHTAa, C/3ramplero COOTBeTCTBEHHO i-H J1eMeHT

Pacuer cnegyer BHINONHATH, BHABAAA (NPH HEOOXOIHMOCTH HCNOAb3yst NOBTOP-
Hhle NOMBTKH) HapboJee OnacHyio KPHBYIO, AN KOTOpOH 3HAYEeHHA JAeBOA 4YacTH
yeaosua (102) npriinMaoT MHHNMAJAbHEIMH

Ilpu pacuere KpYriOUMNHHAPHYECKYIO KPHBYIO ciae/lyeT NPOBOAHTb uepes Kpah
¢GyHAaMEHTa HJH HHXE Hero, nepecekas caabbiH C1OH rpyHTa, oXBaThiBasa 00JaCThb
MOBLIIICHHLIX HArpy30K, 4 TAKXKe YYHThiBasA APYTrHe OCOOEHHOCTH y4acTKa.

10. KOHCTPYKTHUBHbLIE TPEBOBAHHS

MoanopHbe cTeHm

10.1. F'a6aputel UNOAMOPHLIX CTEH ONPEACAAOTCH ONHMM NAapaMeTpoOM — BHICOTOR
NOANOpA FPYyHTA, T €. Pa3HOCTLIO Nepenaja BEPXHHX H HHXKHHX [JIAHHPOBOYHBIX
OTMETOK

10.2. IlpeapapuTelibHbli pa3mep NOAOHIBH YrOJKOBOH NOANOPHOA CTeHhi MOMKET
O6hiTh YCTAHOBJIEH B 3aBHCHMOCTH OT HHTEHCHBHOCTH pPaBHOMEpHO pachnpeneaenHof
HAaTPy3KH, pacnoJioXE€HHOH Ha MNOBEPXHOCTH MNPH3IMB OOpylleHHS], HOPMATHBHOIO
yrjia BHYTpPEHHero TPEHHs rpyHTa @" H BHICOTH cTeHnl A (puc. 16).

10.3. TlpeapapurenvHHd pa3Mep NOACIUBW MACCHBHHIX NOANOPHLIX CTeH Ha3Ha-
yaerch B npeaenax (0,0 — 0,7) A.

10.4. MuREManbHbLE pa3Mephli, MM, CEHEHHH NIEMEHTOB MNOANOPHHIX CTEeH PeKo-
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Puc. 16. I'padrxr nan npeasapureasHoro noabopa paamepa NOXOWBM YroAKOBHX NOANOPHHX CTEH

. 5 5o

MEHAYeTCA Ha3HauaTh: Aa8 Oyro6eToyumx cren — 600, a8 GetoHHmx — 400,
1A Xxene3oGetoHHHX — 100,
10.5. OcHoBHHE p33Mepbl MOANOPHLX cTen (OGULYI0 BHCOTY, WHPHKY MOACLIBM )

caeayer HadHadatb, KaK NMPaBHAO, KpaTtHhMu 300 mM
Pazmephl TOUHHB 3JIEMEHTOB CTEHH y ogouwIBH HA3HAYAIOTCH KpaTHBIMH 20 MM,

10.6. [ 1yGuny 3a/10XXeHHA NOAOWBH noANOPHOM CTEHBl CJAEAyeT Ha3HauyaTh B CO-
oTBeTCTBHH ¢ TpeGopaHHAMH CHuIT 2.02 0| 83 «OcnoBanus 3naHui U cOOpPYXKeHHUIy.
MunuManbHas rayOMHa 3aJ0XKEHHS noanopHWX CTEH JOJMKHA OHTbh HE MeHee
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0,6 M B HecKaJbHbIX H He MeHee (0,3 M — B cKaabHHX rpyHtax [lpH HaaHuHH KlOBera
rAyOHHA 3a/I0)KeHHA HAa3Hauyaercs OT /IHa KIOBera.

10.7. Ilpn Hanuunn B OCHOBAHHMH CTE€HH CJ1a6LIX IPYHTOB C pacyeTHbLIM CONPO-
ruBaenneM 100—200 kIla (1—2 krc/cM?) nH60 NYYHHHCTHX TAHHHCTHX TPYHTOB
npH rayOHHe npomMep3aHHsi, paBHO# WJH GoJblied, yeM 3arjybseHHe (pyHAaMEHTHOH
VIKTH, OCHOBAHHEM JOJI2KHA CJAYXHTH MecyaHas HAH webeHouHaa nNOAYWIKA.
'pyHT ecTecTBEHHOro 3aJjieraHHs BhIHHMaeTca Ha rayOuHy He MeHee 600 MM or
NOAOUIBL CTeHbH H 3aMeHsieTcsl meckoM HJIH uiebHeM. [lecok oTchimaeTcsl CJAOSIMH,
noJsuBaercs BOAOH M yrpamOoBHIBaercs

[loaywky cjeayeT BLINOJAHATb B KOTJIOBAHE C MNpPeNEJbHO KPYTHIMH OTKOCAMH.
Pa3mepn nMOAYWKH AOMXKHB OhiThb 60Jbl€ COOTBETCTBYIOILHX pa3MepoB NOAOLUBH
Ha 400 mMm (mo 200 MM B Kaxaylo CTOPOHY) NpH 3achiNKe neckoM W Ha 600 MM
(no 300 MM B KaxK/yl0 CTOPOHY) NpH 3achillke KOTJOBaHA uiebHeM

10.8. [loa mogoIBOA MOHONHTHOH CTEHH CJelyeT YCTpaMBaTb BbipAaBHHBAIOWLYIO
6eTOHHYI0O noArotoBxky TtoJquiHHon |00 MM, KoTOpasi A0JAXHA BHICTYNaTb 3a TpaHb
noaoillBb He MeHee yeM Ha 100 mm

C6opHble (yHAaMEHTHHE NJHTH CJA€AyeT YCTaHaBJIHBaTb Ha MOATrOTOBJIEHHOE
OCHOBaHHe B BHJe yTpaMOOBaHHOro B IrpyHT wmebHsl. TOJMIHHE ca0A WeOGHR AO0NXKHA
npHHHMAarbcsl He MeHee 100 MM H BHICTYNAaTb 3a rpaHH IOROLIBH HE MEHEE 4YeM Ha
150 MMm.

10.9. [Ipn HanuyHH B OCHOBAHHH CJabbiXx IPYHTOB (npH cooTBeTcTBYIOLLEM 060-
CHOBAHHH) MOXeT ObiTb BLIMOJHEHO HCKYCCTBEHHO€ OCHOBAaHHe B BHe CBaHHOro
POCTBEPKA H T [

10.10. B npoaosbHOM HanpaBJeHHH [OAOLIBY MNOANOPHOH CTEHH CAaenyer
MPHHHMATb FOPU3OHTAJILBHOH HJAU ¢ YKIOHOM He Ooviee 0,02. Ilpn Goabiuem ykKJaOHE
NOAOiLBA BHIIOJHACTCA CTYHNEHYATOH

B nonepeynom Hanpap/eHHW NOAOLIBY MOAMNOPHOH CTEHH cJaeayeT NPHHHMATDL
FOPH3OHTAJbHOH WIH C YKJIOHOM B CTOPOHY 3achinkKH He Oasiee yem 0,125

10.11. KOHCTPYKUHH TMOANOPHLIX CTEH AOMMKHH OHITb pa3ie/ieHn Ha BCIO BbICOTY
(BKNIOYass PyHAAMEHTH) TeMMepaTypHO-YyCaAOYHHIMH LUBAMH.

PaccTosHHA MeXXAY WiBaMH cCJeayeT NPHHHMATbL: He ‘Gosee 10 M — B MOHO-
JIHTHBIX OYyTOOETOHHHX M O€TOHHLX TNOANOPHKX CTeHax 06e3 KOHCTPYKTHBHOrO
apMupoBanus, 20 M — B MOHOJHTHBIX O€TOHHBIX KOHCTPYKUHAX MPH KOHCTPYKTHBHOM
APMHPOBAHHH H B MOHOJIHTHBIX H COOPHO-MOHOJHUTHBIX *K€/1e300€TOHHbBIX KOHCTPYKIHAX
H 30 M — B cOOpHLX Xene306€TOHHHX KOHCTPYKLHSX.

11pH Ha/HYHHK B OCHOBAHHH NOANOPHOH CTeHh HEOAHOPOJAHLIX TPYHTOB PaCCTOAHUA
MEX/Y (IBAaMH JOJXXHb OblTb yMEHbLUIEHH ¢ TaKHM pacyeToM, uYroOH NOROIIBA
¢pyHaaMEeHTa KaxA0ro OoTceka OnHpaJjach Ha ORHOPOJAHHLH TPYHT.

Paccrosnde Mexly LIBAMH JONMYCKAETCH YBeJHUHBATb NPH NPOBEPKe KOHCTPYKIHH
pacueToM

Illsn B MOHOAHTHBIX GETOHHHIX H MKeJ€300€TOHHHWX MOAMOPHHX CTeHAX BHIMOJMHS-
IOTCRA TyTeM MOCTAHOBKH B TeN0 KOHCTPYKuMH mpocmoienHo#t pocku. lilupuna
LIBOB MPHHHMaercss paBHOH 30 MM

10.12. O6paTHyl0 3acHNKy nasyX HNOAMOPHbLIX CTeH cJeiyer MNPOU3BOAHTL
NPEHHPYIOLIMMH TPYHTAMH (ME€CYaHBIMH HAH KPYNHOOGJOMOUHBIMH).

Jlonyckaerca HCHOJb30BaTh MECTHHIE CBA3HKE TPYHTH — CyNeCH H CyXHe CYTJIHHKH.
YnJOTHeHHEe 3achiNKH CJAeayeT pOH3BOAHTL COraacHo TpeOGoBaHWAM HOPMATHBHHX
NOKYMEHTOB
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‘Pric. 17. Fabapuru npubANXENHS PEAMNOBMX NOXNOPHBIX
f#én (paimepw 8 CXOOKAX AANK AAS XKEAECIHMX RAOPOT
ya3kok xoxen)

4)
HE MEHEE 31 004,

i

Puc 18 Cafaputed NPpROANMCHHA XEALIHOAOPOXHOrO NYTN
20 BLICTYNAIUKX “ACTeH NOANOPHMX CTEH
a — NpH pacNONOXKEeHHH JKENe3IHONOPOKHOrO NYTH HaA Ha-
CHNH, 6 — TO XK€, B NOAYBHEMKE

IpynThi 3achinky HeoOXoAMMO TPaMO0BATHL NOCAOHHO AO TeX NOp, NOKa BeJH-
yHRa Ko3((PHUHEHTA YNJNOTHEHHA R, Bynet ne meunee 0,95

He ponyckaercdA NpHMEHSATb AAA OOpPATHBLIX 3acbiNOK THAXEJHE H NJacTHYHHIE
FJIMHbE, a TaKXe TpPYHTH, coaepXauHe Oonee 5% 1no Becy OpraHHuyeckHX
H PacTBOPHMHIX BKJAIOYEHHH

10.13. Buicora fMoANOpPHHIX CTE€H AAA rpy30BHX paMn aBTOMOGHJILHOrO TPAHCNIOPTA
CO cToponH MNOAbe3na asTomobujell aonxkHa ObiTh papHod 1200 MM ot ypoBHA
MOBEPXHOCTH TMPOE3XeHd YyacTH AOPOTH HAH MOTPYy304YHO-PA3TPY304HOH MJAOLIAAKH
(puc 17).

10.14. Buicora mnOANOpPHBIX CTE€H AAst TPY30BHX H MNaCCaXKHPCKHX pamil
K €JIE3IHOLOPONKHOTO TPAHCNOPTa OT YPOBHS TQJMOBKH peNbCOB HONXKHA ObiTh paBHOM
1100 My asia xonen 1520 mMm H 750 mm aaa k6aen 750 mm

FopH3OHTAIBHOE pAaCCTOsiHHE OT OCH OJHXAHINEro KeNe3HOAOPONKHOro MYTH
A0 HApYXHOro Kpas paMmibl JOMKHO ObiTh pAaBHO 1920 MM ¥ 1370 MM COOTBETCTBEH-
HO IJIS XeJEIHONOPOXKHOK KOJeH HPpHHOHR 1520 MM 1 750 MM

f0.15. B nacwmaXx Ha #ApAMBIX YUacTKax MHHUMAa/JIbHOE pAacCTOsHHE OT OCH
Bmmkalutero  XKeNeIHOROPOKHOrO MYTH 10 BEPXa HApYXKHOH TIpaHH HNOANOPHOMN
CTeHm cJjieAyeT npuHuMathb He mexnee 2.5 m (puc 18)

10.16. B Buoemxax na npAMBX YyYacTKax MHHHMalbHOEe pACCTOAHHE OT OCH
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O HKAHIWEro XeJA€3HOAOPOXHOT0 NyTH A0 BHICTYMAIOUIHX 4YAacCTe€H NOANOPHOH CTEHW
HAa ypOBHE€ MOJOLUB HMINAJ H BHIE AOMKHO ObiThb HEe MeHee 3,1 M

10.17. Ha KpuBbLIX YyuacTKax MHHUMAJbHbIE PACCTOAHHA OT OCH OaHXaHero
MKENEIHOAOPOXKHOTO RYTH AC NOANCPHOH CTeHbl HEOOXOAHMO YBEAHYHTL B8 COOTBETCTBUH
¢ Taba 9

Ta6anpa 9

S Aoy e s — S

Pasuycsl KpHBHIX, Yseanuenne PAcCCTORHWA,
M M
1800— 1200 0,1
1000700 0,2
600 u meHee 0,3

¥

10.18. MuHuManbHbie pacCTOAHHUA OT OCH TPaMBaHHOrO NYTH A0 HORHNOPHOH
CTeHu (NpH 3anpeilendd ROCTyna K HHUM [elieXOA0B) NPHHHMANTCS CAeAY0iNNne
C MpaBOH CTOPOHB MO HanpapJeHHIO ABH)XEHHst TpamBas — 2,3 M, TO e, C JICBOM
cropodbl — 2,05 M

10.19. Ha xpHBHX yyacTKax MHHHMalbHOE PACCTOAHHE OT OCH TPAMBAWHOro NyTH
A0 MOANOPHOH cTeHH HEOGXOAMMO YBEJHYHBATb NPH PAacnoaoXeHHH HOANOPHOH
CTeHbl ¢ HAPYXKHOH CTOPOHBI KPHBOH — Ha BEeJIHUHHY BHIHOCA YIJ1a BaroHa, a ¢ BHyTpeH-
Hedd CTOPOHH KPHBOH — HA BEJHUHHY CBe€ca CEpeAHHbl BaroHa

10.20. Ilpn BO3MOXHOCTH XOXIEHHA JNI0J€H MO0 NOBEPXHOCTH 3ACHIIKH B HeMNo-
CPeACTBEHHOH OJIH30CTH K CTEeHKe HeOOXOAMMO YCTPauBaTh OTpPaXKA€HHe BbHICOTOH
| M, pacCUHMTAHHOE HA COCPEAOTOYCHHOE TOPH3OHTANAbHOEe ycuaue 0,7 xH.

10.21. [lpu pacnosoXKeHHud aBTOAOPOr BAOJNL MOANOPHOH CTEHB Y CTeH CJAeayeT
NPeAyCMaTpUBAaThL TPOTYAap MIKPHHOH He MeHee 750 MM ¢ KoOJIecOOTOOHHLIM OGpycom
(6apbepoM) BLICOTOH He MmeHee (0,4 M

B kauectBe Koy1ecOOTOOHHOrO 6pyca peKOMEHAYETCsl NMPpUMEHsATb COOPHbIE WIAH MO-
HOMHTHBIC X&Te300CTOHHBIE IeMEeHTH

10.22. TloBepxHOCTH MOANOPHBLIX CTeH, OOpAlleHHasi B CTOPOHY 3aChiilKH,
AoJIKHA OniTb 3aiHuleHA ruapon3oJsiuHeil Jlonyckaercss npHMeHeHHE OXPaCOUHOH
THAPOH3OAAUHH ¢ OHTYMHBIMH pacTBopaMH HJH MACTHKaAMH B COGTBETCTBHH
C HOPMATHBHbIMH JOKYMEHTAMH

10.23. Ilpu pacnoyioXKeHHH MOANOPHLIX CTEH BHE 3QAaHHSA CAEAYeT UPeAyCMaTpH-
BATb YCTPOHCTBO CO CTOPOHKI [OANOPa IPYyHTA MPHCTEHHOrO ApeHaxa (puc. 19)

B BOAOYNOpHBIX IPYHTAX B OCHOBAHHHU JpeHa)ka caeayeT YyCTpamBath noaro-
TOBKY W3 JXHPDHOH TJAWHB ToallHHOH 200 MM ¢ ykjaoHoMm 0,00 B CTOpOHY cTeHbl
[TpucreHHni necyaHnil apexax TonmwHHON 300 MM BBINOIHSETCA H3 NECKa CpeaHCH
KPYNHOCTH

JIpeHa kubili KOANEKTOP H3 LieOHR Win TPaBus KpynaocTbio 10—20 wmwm cheaycr
YCTpaHBaTh ¢ NPOIAOJAbHWM YKAOHOM He MeHee (1,04

B /sHueBHX 3/leMEHTAX MOANOPHLIX CTeH HEOOXOLHMO MPEeAYCMATPHBATL HPEH3 k-
Hble OTBEPCTHA AHaMerpoM 50 MM uepe3 3—6 M

10.24. Ha KOCOropHHX Y4acTKax /AJsi OTBOAA aTMOC(EPHLIX B@A 3a ThHITbHOH
rpanbld) TMOANOPHOH CTEeHbl JAOJKeH ObiTh MNPEAYCMOTPEH BOROGTBONNGIE  KIO-

BET
10.25. JlAA 3amiuTh JMUEBOR TMOBEPXHOCTH NOANMOPHOH CTEHN OT ROATCKOB

JHUBHEBOH BOAb, OCOOEHHO AJA CTEH, PACHONTONKECHHHX HA KOCOMOPHBIX YVHaCcTKaX,
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Puc 19. Cxema apenaxa
G -— NPH BOAOHOCHBIX HPYHTAX 3achinkn, 6 — To Xe, npH BOAOYNOPHLX, [/ — ofpaTHan 3acninka BOAO-
HOCHRIM TPYHTOM, 2 — apesHaxHuft koadekTop (webeHb HAM rpasui  kpynroctho 1025 mMm),
3 — necok cpeaHeR KpynuocTd, 4 — ApeHaXKHbEe OTBEPCTHA AuameTpoM 50 mm ¢ uurepBarom 3 uan 6 wm,
5 — rpyHMT ecTecTBeHHOTO 3ajeraHus, 6 — 86GpaTHAn 3acCHNKa BOAOYNOPHHM TPYHTOM, /7 — MPHCTEHHBIN

necuautifi APeHam u3 necka cpeiaHen KpynHocTH, 8§ — caoll kuphon raudn (A = 200 mm)

a)

05
s

Puc. 20 YcrpoRCTNO KE&PHEN3A CTCHB
¢ OvTOHHWA KAapHH3HWE OGaok, &6 — xene3sale-
TOHHBR Ko3bipeK

CJIeAyeT npeayCcMaTpHBaTh YCTPOHCTBO KO3LIpbKa CO «CJE€3HHKOM» WJIH YCTAHOBKY Kap-
HU3HBIX Ga0KoB (pHuc 20)

10.26. PaGortl n0o AHTHKOPPO3HOHHOH 3alMTe 3aKIaAHBIX H COEAHHHTENbHHIX
MeTa/JJIHYeCKHX 3JIEMEHTOB, a TaKXe aHKEepPHhX THAT cJedyeT HnpOBOAHTb B CO-
OTBETCTBHH C ACHCTBYIOLIHMH HODMATHBHHMH JAOKYMEHTAMH

10.27. ApmupoBaHHe NOANOPHBLIX CTEH cJeAyeT NMPOR3BOAHTb YHHPHUHPOBAHHBIMH
apmatypHuimMu cetkamy o [OCT 23279—85 «CerkH apmartypHble AJSA KeTe306€TOH-
HbIX KOHCTPYKUHA H H3AeAHH»

10.28. ApMHpOBaHHEe MOHOJAHTHLIX KOHCOMbHBIX HOANOPHBLIX CT€H YIOJAKOBOroO {1po-
G uAA MPOH3BOAHTCH CAMOHECYUIHMH MPOCTPAHCTBEHHbBIMH OJIOKamMH, cobGHpaeMbiMH
H3 MJIOCKHX ceTOK (pHc 21)

[Ipu HeoOxopHUMOCTH YCTpoHCTBA WIBA OGeTOHHPOBAHHA (B MecTe COMNpSXeHHUS
NOAOCINBH H CTEHKH) apMHpPOBaHHe OCYILECTBJASETCSH MNPOCTPAHCTBEHHHWMHK apMo-
KapkacaMH ¢ YCTAHOBKOH B MeCT€ WIBa AOMOJHHUTENbHBIX CTHIKOBhHIX CETOK.

10.29. ApMHpOBaHHE MOHOJHTHBIX MOAMOPHBIX CTE€H MOXKET OHTb OCYIH{ECTBJEHO
OTJe/1bHbIMK CTepXKHSMH (puc 22)

10.30. Tonmuuna 3awutHoro cjos 6eroHa gasfl paGoyed apmaTypnl B COOpPHBIX
XeJie300eTOHHHX KOHCTPYKUHSIX NpHHUMaercs He mexee 30 MM H He MeHee nHaMeTpa
pabouyen apMmaTyphl, B MOHOJHTHbIX KOHCTPYKUHAX — HE MeHee 3D MM H He MeHee
AHaMeTpa pabouHX CTepKHEH

B MoHOAMTHHIX (GyHAAMEHTHBIX MJHTAX MNpPH OTCYTCTBHH OGeTOHHOH MOATOTOBKH
3alHTHLIH CAOH OeToHa IJaA HHXKHEH pafouelt apmarypul A0JxeH ObTh HE MeHee
70 MM
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Puc 21. Cxema apmupOBaHRA nNOANCPHOR CTeHW
CAMOHECYWINMA APMATYPHMMN Gaoxkamn
a — NpH OAHOBpPeMeHHOM OGETOHHPOBAHWH NOAOUIBH Y,
M CTeHB, 6 — npH Ppa3nebHOM OeTOHHPOBAHHH
NOACIIBHM KM CTeHH, [ — APMATYpPHHH Oa0K, 2 —
pafouan CTHKOBas CeTKa, J —- CTHIKOBAA CeTKa,
4 — o OGCTOHHPOBAHYUA
!
* §I 3
-
o
c
<
=
- 4

—

Prc. 22. Cxema apmMHpOBARNA MOWCANMTHOR NOA-
nOPHOR CTeHNW OTACXBRHMN CTCPRNRAMM
| — npoThBoycagouywas apmarypa, 2—5 — Tu XKe,
paboyas, § — TO KKe, pacnpejenurenbHan 7 -
WNHAbKK B WAaXMAaTHOM MOpAAKeE

10.31. Tny6GuHa 3a0eJKH  PacTHHYTHIX CTepXHEH COOPHbLIX BepTHKaJbHKX
3JIeMEHTOB B na3 ¢QyHaaMeHTa JAOMXKHA OuTb He MeHee 20 aAnHaMeTpoB paboOyHX
crepxkHed aas apmatypnl knacca A-1Il n He menee 20 nHameTpoB AJasi apmaTtyphl
kaacca A-II Kpome Ttoro, riy6usa 3a4eJIKH NaHeJH B a3 A0/MKHa ObiTb He MeHee
1,5 TOMHHD naHeH

[Ay6uHy 3agenKH PACTAHYTHX PAGOYHX CTEPKHEHA B Ma3 JONYCKAETCs yMEHbIUATh
Ao 15 aunamerpoB TPH YCJOBHM NpPHBAPKH K KOHLAM TNPOAOJbLHOR apMaTypHl
ABYX AHKepYOUWHX CTEepXKHeH AHAMETpOM HE MeHee [0JOBHHW AHaMerpa pabouHX
cTep)HeHA H pacnojiOXeHHHX Ha paccTosinuH He meHee 100 mm oauH or apyroro.

Jnsa ocyuiecTpNeHHA NOAJHBKH H DHXTOBKH JHILEBHX NJHT rJAYOHHY na3a cAeRyer
NpHHHMAaTb Ha 50 MM 6oJjbiie rayGHHB 3a4€e/KH NaHeJH.

10.32. IletaeBHe CTHKH (pHC 23) NpH CONPSXKEHHH OTAEJbHHX NIEMEHTOB,
B 3aBHCHMOCTH OT [PHHATOA KOHCTPYKHHH, MOTyT BOCNPHHHMATb JAHGO TOJILKO
OCeBO€ pacTAXeHHe (MAst [PHCOENHHEHHN) AONOJHHTENbHOA - AHKEPHON NAUTH C
UeJbI0 NOBHILIEHHR HeECylleH CNOCOGHOCTH CTEHH Ha CABHr), JAHG0 BHELEHTPEHHOE
pacTsiXXKeHHe WiH H3rH0awiiHe MOMEHTH (A CONPSIXKEeHUA JHUEeBbIX H PyHNAMEHTHHX

MJIHT)
10.33. IletsieBple BHINYCKH [0 pPAaCNOJOXEHHIO H AHAMETPY JOJXHL COOTBeT-
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\\ U3 YCNOBUA BETOHWPOBAHWUA

CTBOBATL TpeGyemMod NO PacyeTy apMaType CTHKYEMOro 3J€MEHTA, a TakXKe Tpe-
gosauniwo n 10 34
MuHumanbHLA auaMerp 3aruba netiy K COOTBETCTBEHHO AHaMeTp G6eTOHHOro

aapa D = onpenensieTcsl pacyeroM, HCXOAS M3 YCAOBHSH

Dmln — 014USdH/Rb1 (iog)
rae o — HalnpsiXkKeHHe B [eTje, onpeaensierca no dopmyJe
Gsst(l —"[n/lan), (llO)

aaech l, — gAWHA MPSAMOJIHHEHHOrO ydacTKa pacTAHYTOH BeTBH nerad, [,, — MJIHHA

AHKEPOBKH apMaTyphi B pacTAHYTOM Getone, npuuuMaerca no CHuIT 2 03 01 —84*,

Rs — pacueTHOe CONPOTHBJACHHE aPMATYPH HETAH PacTsihenHio, R, — NPpH3MEHHAR
NMPOYHOCTL HeTOoHAa

Kpome Toro, aHamerp mnerAH H Oetoxgnoro aapa D AoaKeH GHTL HE MeHee
PACCTOAHHA MEXLY PaCTAHYTOH H CXKATOH apmaTypol, T €. meTas AoJXKHA orubarb
BCe pPAaCYeTHOE CeyeHue

10.34. PaccTosiHHe B OCHX MEXAY COCefHHMH NETAAMH AOJXHO ObiTb HE Oojiee
2D

MmiRk-"

B OGeronHom siape NOMKHB  ObiThb YCTAHOBJAEHH TMPOAOJbHHE  CTECPXKHH
¢ AMAMETPOM apMatTypul netau He Menee (54,

FHaowanp ceseHHsl BCceX NPOAOIAbHBIX cTepXHed B GeroHHOM sjape A, . AOMKHA
YAOBJIETBOPATL YCJAOBHIO

AHH>'A3IH (lll)
rie A, . — nJouanb ceueHUs PACTAHYTOR BeTBH NETH

Konruvectso crepHeH B GETOHHOM siape AONXKHO 6biTh HE MeHee 4 B CTHKE,
paboTaloillem Ha OCEBO® pacTRXKEHHE, y ne MmeHee 6 B CThike, paGoTawuieM
HA H3ru0 HAH BHEUECHTPEHHOE paCTAXeHue

Hnst crvika, paboTalollero HAa BOCHPHATHE H3FHGAIOMIEr0 MOMEHTa, [JIHHA
NPAMOJHHERHOro y4yacTka I, N10/KHa ObiTb He MeHee 5d,

[Ipy  ycTpOACTBE RAETJAEBHIX CTHIKOB HEOOXOAMMO THIATEAbHO OO6pabOTaATh
TOPUOBbI€ HEeTOHHLIE [IOBEPXHOCTH CONPAraeMbiX NVIEMEHTOB HACeYKOR ¢ OYHUCTKOH
H HPOMBIBKOH HX BOAOH, a TaKXe MpeaycMOTPeTh YCTAHOBKY B 30HE CThika

HONMOJIHUTENbHBIX MOREPEYHbIX CTEPXKHEH, npHMBapHBaeMuHX K TI€TJEBbIM BbIyCKam
(puc. 24)
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Puc. 23. Koncrpyxusn nersesux CTHKOB
@ — CTHK (PYHAAMEHTHOR MJHTH, BOCTIPHHHMAIOWHA
Gcepoe PACTAXKeHHe, & — TO XKe, W3rub, 8 — Xecrt-
KHA CTHIK AHHEeBOR W PYHAAMERTHOR NAHTH

*'—-

—>

Puc 24. ¥YCranosna AODAOAHWTCALHLIX RONEPEUHLIX
crepuHeR » 30Ku€e NETACBOro CTrHKa

I — conpAaraeMble xenezobetoHuble ITEMEHTH 2 —

NMPpoOAOABHBIE CTEpXKHH B GetoHnom saxpe, 4 — no-
MOJAHHTEAbHbIE NTOHEPEUHBIC CTEPKHH

Puc. 25. Thnn pAPYXKHHNX CTEH HOABANOE
d - U3 MOHONMTHOro GeroHa, 6 — U3 BEePTHKAJNbHHIX
CTEHOBHIX itaHeJieH, 8 — K3 TOpPH3OHTAJAbHHX cTe-
HOBbIX [AHeJeH

a) ),
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YPOBEHDL NONA YPOBEHDb NONA YPOBEHL NONA |
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Mapka 6GeroHa cThika AGIXKHA OHTb HEe HHXe MapKH O6eToHa conpsraeMux
ANEMEHTOB,

Crenn nopsanos

10.35. HapyxHnie CcreHn NOABAJOB MOTYT BHUIOJHATBHCH H3 OGETOHHHX G6JO0KOB,
cOOPHAIX KeJie306eTOHHBIX aHened, MOHOJNHTHOrO GeToHa H XKeaelzoberona (phHc. 25).
MaccHBHHE nojAnopHHEe CTeH H3 CcGOpPHHIX OGAOKOB WIH MOHOAUTHOrO GeToHa
MPHMEHAIOTCA NpH HeGoabuwIOH riyGHHe moAsana (A0 3 M) H HeGOAbWOH Harpyske
(1o 10 kIla) Ha npuaerawoliedi TEPPHTOPHH.

CreHnl H3 BEePTHKAMbLHBX COOPHHX MKeNe300€TOHHHX [faHejheR, OnepTHX wa
nepekphiTHE, MPHMEHSIOTCA B NOABAJAaX NPH 3HAYHTENIbLHHX Harpyskax Ha foJ uexa,
HArpHMEpP B UEXaxX 34BOROB YEPHOR METAANYPrHH, H {IpH O6OJbUHIOM 3arfiyOAcHWH
noxBanos.

CreHn 43 'COOPHHIX ’Kee300eTOHHBIX IIHT, PAaCHONAraeMbiX TOPH3IOHTANbBHO
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Puc. 26. Mpumep xONCTPYKTHAHOrO PEMCHRA OANOITAXHOTO NOABARA
I — K0AOHHA, 2 — pHrefib, J — paHeAb NEPeKPHTHA, 4 — NaHeAb cCTeHOBaf, 5 — QPYHAAMEHT CTEHOBOA
nanen¥, 6 — Baaka o00BA3ouNan (MOHOAMTHAR), 7 — NONEPEUHHE KOOPAHHAUHOHHNE OCH [OABana,
8 — To Xe, npoaoRbHLe

Punc. 27. NNpAMep KORCTPYKTASHOrO PCIMMCHAN NOABAALHOIO NOMCIMIERMA ¢ TEXHHMCCKHM 3TANOM
I — KosnoHHa, 2 — pHredb, 3 —— nanenb AEPEKPHTHA, § — NAHENb MEXAYITAXKHOINC MEPEKPHTHA, 5 — MaHeAb
cTeHosan, 6 — GpyHAAMEHTHAs cTeHa (MoHOAWTHanA), 7 — Ganka o6BR3OYHAs (MOHOJMTHAR), & — mone-
pedHbe KOOPAKHAUHOHHWE OCH Nogsana, 9 — 10 XKe, NpoROAbHbLIE

H ONHPAOUIHXCS HA (YyHAAMEHTH KOJAOHH 3[IaHHH, HCMOAb3YIOT IJ1aBHbIM 00pa3oM
B MHOTO3Ta)XXHHIX NPOMMILIJIEHHbIX 3AAHHAX KAPKACHOro THNA.

10.36. Haubonbinee pacnpocTpanHeHHe B [IPOMBILLINIEHHOM CTPOHTEJbCTBE NMOJYUHJIH
KOHCTPYKTHBHWE pelieHHS NOABAJOB B BHAE KapKacHOA CXeMbl ¢ BEPTHKA/JbHbIMH
NAOCKHMH CTEHOBBIMH TIaHeASIMH H ONHPAIOUIHMHCA HA HUX pEOPHCTHIMH INIHTAMH.
B MHOronpoJeTHHX MNoABanaX NPHMEHATCA COOpHHE Xene300eToHHbBIE purean H
MPAMOYTONbHBIE€ KOJIOHHHI.
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Puc. 28 llpumep peiteHNs TeMneparypua-yCaaouworo wisa

a — NepeKpHTHA MoxBana, & — CTeHH noasana, [ — purean, 2 -~ NaHeAb MepPeKPHTHA, I -— Mon Uexa,

4 — nehopMAUMOHHWH wOB B noany uexa B coorsercrsun <o CHull 11-B8-71, 5§ — xkomneuncarop,
5 — CTEHOBAA nNaHeAb, 7/ — OHTYMHAR MacTHKa, 8 — THOKOIOBWH T¢PMeTHK, 2 — npocMoaenHas nakaA,
10 — uementHufi pacrsop

YlpuMepbl KOHCTPYKTHBHOrO peulieHHs OJHO3TAKHBIX H JABYX3TaXXHbIX MOABAaJOB
B TAKOM HCNOJHEHHH NPHBEAEHH HA PHC 26 u 27

10.37. MouTtaxHbie H 3KCNNyaTaUHOHHbie MpoeMbl B MNEPEKPHITHAX NOJABaNbHHIX
MOMelieHHA AOMKHHN ORhTbh NPAMOYTrOJbHMMH. MOHT4XKHBIE MMPOEME CAeAYeT MmepeKphl-
BaTb CbEMHbBIMH MNJHTAMH B YPOBHE BepXxa KOHCTPYKLUHH nNepeKphTHA NOABana,
HMEIOLIHMH TIpefes] OTHEeCTOMKOCTH TAKOH Xe, Kak NMePeKphiTHe. IJKcnayaTtayHOHHLE
NpoeMu CJeAYeT MnepekpbiBaTb CHEMHHIMH IJIHTaAaMH B YPDOBH€ OTMETKH 4YHCTOrO
noJia uexa

-10.38. Tlonn noaBanbHEX noOMellleHHH cjaeayer NPEAYCMATPHBATb C YXKJOHOM K
TpanaM (NpHAMKaM) KanaauzauhH ¢ obocobaeHHoil CHCTEMOH orsBofa Boabl. Heno-
CPeACTBEHHOE coeaWHeHHe NPHAMKOB C JIHBHEBOH W APYTrHMH THNAMH KaHAJH3alUKH
3anpentaercs.

10.39. lloaBanbHue noMelleHHA NPH HAJHYHH MNOA3EMHBLIX BOA JAOIKHH OhiTh
3alldieHbl THAPOH3OJASIIHEA OT MNPOHUKAHHA BOABM B COOTBETCTBHH ¢ TpeboBa-
HHAMH JNEHCTBYIOLLHX HOPMATHBHbHX AOKYMEHTOB

B kauecTBe OCHOBHOH Meph 3allHTH caeayeT TNpeaycMarpHBaTh NJacTOBLi€

ApE€HaXH Nnon BceM NOJOM NOjABaja.
IIpn OTCYTCTBHH TNOA3EMHHX BOA TMNOBEePXHOCTb KOHCTPYKUHH, OOGpaillleHHbIX
B CTOPOHY 3achiNkH, AOAKHA ObiTb MNOKPHTA OKPACOYHOH THAPOH3ONSILIMEH HJIH

GHTYMHOH MAacCTHKOR.
10.40. TemnepaTypHO-ycaaouynbie UWIBH B Moapajdax cjaeayer npelycMaTpHBarth

Ha paccTOAHHM He Gonee 60 M — AMA MOHOAMTHWX H 120 M — nnsi cOOpPHHX H
cO0pPHO-MOHOMHTHRIX KOHCTPYKUHH mnoaBaJjoB (6e3 pacuera Ha TeMnepaTtypHo-yca-
pouHbie aepopmaund). [Ipu HaszHaueHHHM npeaesbHHX PACCTOAHHA MeEXAYy TeMmIepa-
TYPHO-YCAROYHBIMH UIBAMH HEOGXOAHWMO ycTpauparb BPEMEHHHH IUOB NOCepeAHHE

TeMnepatypHoro 6joKa (pHc. 28).
10.41. O6GpaTHyl0 3acHNKy nasyx KOTJOBaHa CJA€AYeT TNPOH3BOAHTL C JBYX

NPOTHBONOJOXKHHX CTOPOH MOABaJja ¢ nepenaaoM no Bbhcore He Goaee | M. YmjorHe-
HUE 3aCHINKH caeayeT NMPOH3BOAHTL COrJaacHo TpeOGOBAHHAM HODMATHBHWX NOKYMEHTOB

¢ Ko duIlHeHTOM YMJIOTHEeHHA R, He MeHee 0,95.
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ITPHJIO)KEHHE |

INTPUMEPDBI PACYETA

fpumep 1. Pacuer maccusnofi NOAAROPHON CTeHb

dano. MaccuBaasi noamopHan crewa Ill wknacca OTBEeTCTBEHHOCTH H3 TOTOBHIX
6eTOHHHX 6J0KOB ¢ BhicOoTOR moanopa rpywta 3 M [ayGHHa 3a/10)XKeHHA MOAOUIBH
[,2 M Teomerpuueckne pa3Mmepnl CTeHH npuBeA€Hb Ha pHc. 1  Ha npuame
ofpylieHust pacrnoONOXKeHa PaBHOMEpHO paclupeaen¢HHas HAarpy3ka HHTEHCHBHOCTLIO
g = 5 klla. 'pyHT 3achinKH — NECKH MeAKHe, TPYHT OCHOBAHHS — CYTJIHHKH
PacueTrHnie XxapakrepHCTHKH T'DYHTa OCHOBAHHA'

v, = 189 xkH/M®, ¥, = 18 kH/m’,
@, == 22°, Py = 20°;
¢, = 8 klla; c;; = 12 klla.

PacuyeTHnie XapakTePHCTHKH TPYHTA 3aCHIIKH

Vi = 18 xH/m ¢, = 17 xH/u?
¢ = 26°, ¢y = 29°,

’ r
c{ = 0, c; =0

TpeGyercs npoBepHTh NPHHATHE pa3Meph NOAOCLIBH NMOANOPHOA CTeHH H onpee-
JUTb YCHAHA B ceueHHH | —1 Pacuer Begem Ha | M AJIHHBW CTEHH
Tabauua 3HaueHu# TPHTrOHOMETPHUECKHX (YHKIHH nApHBEAeHA B npua 3

Onpenensie HHTEHCHBHOCTL NABJEHHS FPYHTa M3 KOHCTPYKUHIO CTeHH (Cnovi3a-
HHE MPU3IMbl OOGPYUIeHHSI CO CTOPOHb CTERhl YCJIOBHO NPHHHMAEM O YIrJOM E K Bep-

THKAJAH NPU yrjae TPeHHs MO KOHTAKTY CHON3aHus & = ¢
tge=1,6/4,2=0,381, e = 2I°

HHTEeHCHBHOCTH rOPH3OHTANbLHOrO AKTHBHOro NABJEHHS TPYHTA OT COGCTBEHHOro
Beca Ha rayb6uHe y — h — 4,2 M onpegensiem no dopmyne (1)
Py = [yivihh — c{(R) + k) y/h=1[18 - 1,15 - 42 - 0,38 — 0] 4,2/4,2 = 33,04 «Ila

HHTeHCHBHOCTL FOPH3OHTANBHOrO AABJCHHA TPYHTA OT PABHOMEDHO pacnpeje-
JE€HHOH HATPY3KH onpepensieM no dopmyae (9)

P,=gyA=5-12-.0,38 =228 xlla.

Ito Ta6n. 3 npua. 2 npu 8 = @] = 26° A = (,38.

Pacyer yCTORYMBOCTH NMOJOXKEHHN CTEHbL MNPOTHB CABHra

Casuraowmyo cany F., onpeneasiem no dopmyse (16) npu y, = h.

Fea y = Pyh/2 = 33,04 - 4,2/2 = 69,38 KH:
Fsa, g — qub = 2,28 . 4,2 = 9,58 KH;
Fsﬂ=an,7+ Fsu_q=69,38+9,58=78,96 kH

Pacuer ycTOAUHBOCTH MPOH3IBOAMM AR TPEX 3naueHHH yraa §.
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Puc 1. K pacuery a
MACCHBHOR -
NOANOPHOR cCcrenmw JL — b 214”!

1 caywaii (B = 0)

CyMMy npoeKuHfi Bcex CHA Ha BEPTHKAJBLHYIO NJOCKOCTh ONpefessieM Mo
dopmyne (20)

Fo=Fuaig(e + 8) + G, + v tg Pb°/2 = 78,96 tg (21° + 26°) 4
+ 104,2 4+ 0 = 188,88 kH.

Bec crenn B3T c yueroM Beca rpyHTa Ha ee ycrynax (G, = 104,2 kH).

[laccupHoe conporuBaenue rpynra F, onpeaensieM no dbopmyane (22) npw
hr = d= 1,2 M.

Ar=1; ¢, =05 kIla; vy, = 18,9 kH/m?;

E, = v,hfl,/? + ¢h. (A, — 1)/tg ¢, *—_-1:138&9 . ;i22 - 1/24+5- L2(1 — 1) ig22° =
== 13,61 xH.

Yaepxueaomyo cuay F,, onpeseasieM no dopmyae (19) npu ;=5 «klla
(cM. 1. 6.6)-

Fsr = Fotg(p, — B)+ bc; + E. = 188,88 tg (22° — 0°) + 2,4 - 5 + 13,61 =
= 101,92 kH.

[TpoBepsieM ycTOAUHBOCTb CTEHHW ¥3 Ycia0BHA (I5):
Fio— 78,96 xH < 0,9 - 101,92/1,1 = 83,39 xH.

YcnoRue yRoBAETBOPEHQ,

47



2 cayaah (f2 = ¢ /2 = 11°)

A, == tg® (45° + ¢,/2) = 2,19,
F, = 78,96 tg (21° 4+ 26°) + 104,2 4 18,9 tg 11° - 2,4°/2 = 199,46 xH.

IlaccuBHoe conmporuBieHHe rpynra E, onpenensieM fpH-

hy=d+ btgp=12+ 2,41tg 11° =167 m,
E,=189.167%.219/2 4 8 - 1,67(2,19 — 1)/tg 22° = 97,07 kH,
For = 199,46 tg (22° — 11°) + 2,4 - 8 4 97,07 = 155,05 kH.

[IpoBepsem ycaosde (15):
Fou = 78,96 xH << 0,9 - 155,05/1,1 = 126,86 kH.

YCJIOBHE YAOBNETBOPEHO.

3 cayuah (Bs = ¢, = 22°)

F,= 78,96 tg (21° + 26°) 4 104,2 4 18,9 tg 22° - 2,47/2 = 210,87 xH,
r= 1,2 4+ 2,4 tg 22° = 2,17 w,
E, =189 .217*.2,19/2 4+ 8 - 2,17(2,19 — 1)/tg 22° = 148,58 kH; -
F;, = 210,87 tg (22° — 22°) 4+ 2,4 - 8 4 148,58 =_167,78 xH;
Fea = 78,96 xH < 0,9 - 167,78/1,1 = 137,27 xH.

Ycaosue (15) BO Bcex Tpex ciayuyafix yAOBAETBOPEHO, YCTOHUHBOCTb CTEHH
NPOTHB cABUra obecneueHa
B coorsercTBun ¢ n. 6.9

tg 6] — F;u/Fp = 78,%/'88,8‘8 —_— 0,42;
tg 6, > sin ¢; = 0,3746.

Pacuetr npo4HOCTH OCHOBAHHA HE NPOW3BOJMTCH.

Pacuer ocHosasus no aedopManuam
PacuerHoe cOnpoTHBJIEHHE TPYHTa ocHOBaHua R onpeaensieM no dopmyne (39):

'*31']'" (0.78 - 2,4 - 18 +

+ 4,11 - 1,2 . 17 4 6,67 - 12) = 256,85 «xlla,

rae Ya=13; ye2=1,1 (no Ta6a. 6); k=11, M;=078, M,=4,1I;
M., = 6,67 (no taba. 7 apu ¢, =25°); d=1,2 m.

R = %:ﬂ (Mybyy + Mdyy + Mecyy) =

HHTEeHCHBHOCTb HOPMATHBHOrO AasjaeHHA A = 0,33 (npn e = 21°; § = ¢, = 29°
no taba. 3 npua. 2).
P,=(17-1.-42—0)0,33 - 4,2/4,2 = 23,56 klla,
P,=05-1-033= 1,65 «lla,
F,gﬂ‘ ¥y — 23,56 . 4,2/2 —_— 49,48 KH;
Fﬂ;_ g — 1,65 . 4,2 —_— 6‘93 KH;
an = f'3a, v + Fm, g = 49,48 + 6,93 = 56,41 KH.
Paccrosinie oT paBHOJeHCTBYIOLUEH CABHramowed CHIN R0 HH3a HOAOWIBH CTEHH
onpeaenasem no ¢popmyae (33)

h* = [Fsa, th/3 + Fsa, g (B — ya — ys/2))/Fsa = [49,48 - 4,2/3 +
+6,93(4,2 — 0 — 4,2/2)]/56,41 =149 ™M

Harubaomufi MOMeHT OT COOCTBEHHOro Beca CTeHW H rpyHta Ha obpesax



OTHOCHTENbHO HEHTPa TAXECTH MOAONIBN:
ZM.-=24,3 KH « m.

[To popmyne (31):
Mo = F., [A* — tg (e + 8)(b/2 — h* tge)] + DM, = 56,41 [1,49 —
— tg (21° + 29°)(2,4/2 — 1,49 tg 21°)] 4 24,3 = 66,13 kH - m;
F, = 56,41 tg (21° + 29°) 4 85,3 4 0 = 152,53 kH,

rie e = Mo/F, = 66,13/152,53 = 0,43 M > b/6 — 2,4/6 = 0.4 M.

Prax = 2F,/3¢o = 2 - 152,53/3 - 0,77 = 132,06 x[la;
co=0,56 — e==0,5-24 — 043 =077 w.

OnpenpensieM YCHJAHA B ceueHHH cTeHH |-—1 (npH y = 3 M) no ¢popmyaam (40):
Nio=XF,=(05-12+1-1820:1,14+12.-05-18-1,1545.12-05=
— 68,22 kH,

Q = 2Few =228 -3+ 33,04 - 37/4,2 - 2 = 42,24 xH;
M, = X Foux, + 2 Fa s = 1,52 4 45,66 == 47,18 kH - m,
roe L Fux=05-12-20-1,1-025—-05-12-.05-18-1,15-0,5/3—5-0,5X

X1,2-025=152 kH - M; D Fea 4 =228-3-3/2+43304.3*-1/42.2 =
= 45,66 xH - ™.

Mpumep. 2. Pacyer yronkosod nmoAROPHOH CTeHb

Ilano. YroakoBasi noaAnOpHas CTE€HA KOHCONBHOrO THIIA C BbLICOTOH noanopa
rpyuta y =— 4,5 m, rayb6nuHa 3anoxenust nopouwsn pynnamesra d = 1,5 m. Harpy3ka
Ha npH3Me OOpYMIEHHA PAaBHOMEPHO pAcCHpeAeeHHAs HHTEHCHBHOCTBIO ¢ = 25 Klla.
[leomeTpHueckHe pa3Mephl CTeHbl NpHBeAeHb Ha puc. 2. I'PyHT OCHOBaHHst M 3a-
CHNKH (MecKH MeJKHe) CO CcJAefyiOllHMH XapakTepHCTHKaMHu: y" = 17 kH/M°,
" = 32°, ¢" = 0 Monayab pnedopmaunn rpynra ocHosauuss E = 2 - 10* k[1a.

TpeGyerca npoBepHTh raGapHTHLHE pa3Mepnl TNPHHATOA KOHCTPYKUHH, omnpene-
JHUTH U3rHbaloULHe MOMEHTh H MonepeyHhie CHJbL B 3JIeMEHTAX CTEHHI.

PacueTHble XapaKTepPHCTHKH FPYHTa OCHOBaHHS!

v, = 1,05 - 17 =18 kH/m>;, 1y, = 17 kH/m’;
g, = 32°/1,1 = 29°; @ = 32°;
¢ =0; e =0.

PacueTHbe XapaKTEePUCTHKH IFPYHTA 3aCHINKH;

v/ =10,95 - 18 = 17 kH/M®, 9], =0,95 - 17 =16 «H/wm>;
(P{ = 0,9 » 29° = QGE, (p{l = 0'19 . 39° — 929°-
C;: 0; C;l=0

OnpejsenneM HHTEHCHBHOCTbL [JaBJAC€HHA T'PYHTA HA KOHCTPYKLHIO CTEHMI.
YcOBHbBIR yros NJAOCKOCTH OOpyineHHs

tg e = 3,3/6 = 0,55; ¢ = 28°48’ ~ 29°
IHo Tabn 3 npun. 2 npu 6 = @ = 26° A = 0,39.

HHTeHCHBHOCTD TFOPH3OHTANBHOrO AKTHBHOTO AABJEHHSI TPYHTA OT COGCTBEHHOrO
peca Ha raybuHe y = h =6 m onpepensiem no ¢popmyae (1):

Py = [yiyihd — ¢/ (-1 4+ k)] y/h=[17 - 1,15 .6 - 0,39 — 0] 6/6 = 45,75 «Ila.
HHTEeHCHBHOCTL FOPH3OHTANBLHOTO /[AaBJIEHHA TpPyHTa OT PAaBHOMEPHO pacnpene-
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Puc. 2. K pacuery yroaxosoh b=39m
NOROOPHOA CTEHM

JeHHOH Harpy3ky onpenessieM no ¢opmysne (3):
Po=qv)=25-12-039=117 kla.

Pacyer yCTORUMBOCTH NONOXKEHHN cTEHW NPOTHB CABMIra

Ch,EIBHré'-JIGLHYIO cany Fsa onpegeassem no dopmysam (16)—(18) npm
YUp — Il = M.

Fsa g = Pyh/2=4575 - 6/% = 137,25 kH,
FSﬂ.q=qub= 11,7 . B == 70,2 KH;
Fia = Fg, Y -+ Fsr.:, g = 137,25 —+ 70,2 = 207,45 kH.

Pacuer ycTOHYHBOCTH NMPOH3BOAMM JJA Tpex 3HA4eHHHA yrya B.

1 cayqad (B = 0)

CyMMy [MpPOEKUHH BCEX CHJA HA BEePTHKAAbHYIO IJIOCKOCTH OfipejessieM o
dopmyne (21):

Fo = Fuatg (e + ) + vivi [h (b — £)/2 + td] + v, tg b°/2 =
= 207,45 tg (29° + 26°) + 17 - 1,2[6(3,9 — 0,6)/2+ 0,6 - 1,5] +
+ 18tg 0° - 3,9°/2 = 514,4 kH.

[TaccuBHoe conporuienne rpyHta E, onpepensiem no dopmyne (22) npu
he=d==1,0 m; =18 KH/MS; M=1,¢,=0

F. =y h* /2 + ch, (A — D/tg o, =18 . 1,5* - 1/2 + 0 = 20,25 kH.
YnepxuBawotyo cuay Fs onpepensiem no ¢opmyae (19j:
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F,, = Fo tg (9, — B) + bc, + E. = 514,4 tg (29° — 0°) + 0 + 20,25 = 303,17 kH.

[IpoBepka yCTOHUYHBOCTH CTeHhl H3 YCaA0BHA (15)
Fsa = 207,45 kH < 1 - 303,17/1,1 = 275,61 kH

YcaoBue YAOBAETBOPEHO

2 cayvad (B2 = ¢;/2 = 14°30’)

A = tg? (45° + ¢,/2) = tg? (45° + 29°/2) = 2,86;
F, = 207,45 tg (29° + 26°) + 17 - 1,2[6(3,9 — 0,6)/2 4 0,6 - 1,5] +
+ 18 tg 14°30” - 3,9%/2 = 549,55 kH.

[TaccusHoe conpoTHBJieHHe rpyHTa E, onpepensiem npu h,=d + bigp =
= 1,0 4+ 3,9tg 14°30" = 2,5 m:
E,= 18 .25 - 2,86/2 + 0= 160,88 kH,
E,, = 549,55 tg (29° — 14°30") + 0 4 160,88 = 302 kH,
sa = 207,45 kH << 1 - 302/1,1 = 274,65 xH

YcnoBue yoOBJAETBOPEHO.

3 cayvai (B3 = ¢; = 29°)

F, = 207,45 tg (29° 4+ 26°) 4 17 - 1,2[6(3,.9 — 0,6)/2 + 0,6 - 1,5] +
4+ 18tg 29° - 3,9°/2 = 589,66 kH,

h=d -+ btgpB = 1,0+ 3,9 tg 29° = 3,64 m;

E,= 18 . 3,64° - 2,86/2 + 0= 341,04 xH;
Foo = 207,45 kH << 1 - 341,04/1,1 = 310,04 kH.

YcaoBue (15) Bo Becex Tpex caydasix YAOBJETBOPEHO, YCTOWUHBOCTbL CTEHH
NMPOTHB CABUTA O0ECleueHa.

B coorsercTBHH ¢ 1. 6.9.

tg 81 = Fsa/Fv = 207,45/514,4 = 0,403;
tg 6; = 0,403 << sin ¢, = 0,4848; 6 = 22°.

Caeayer nNpoBepHTb NPOUYHOCTb PYHTOBOrO OCHOBAHHS.
Paccrosanne oOT paBHOAEACTBYIOIEA CABHralouied CHJAW [0 HH3a MNOROLIBH
cTeHbl onpenenfiem no gopmyne (33)

h* = [Fea v1/3 + Fea, ¢ (h — ya — y»/2)]/Fsa = [137,25 - 6/3 +
70,2(6 — 0 — 6/2)]/207,45 — 2,34 M

CyMMy MOMEHTOB BCEeX BEPTHKAJbHbBIX H TOPH3OHTAJbHBX CHA OTHOCHTEJbLHO
OCH, MPOXOAsiLieH yepe3 LIEHTP TAXKECTH, onpepensieM no ¢popmyae (32)

Mo= Foo [h* — tg(e + @) (6/2 — h* tg e)] 4 viv; (b — O [h (b — 4) +
+ 6df]/12 = 207,45 [2,34 — tg (29° + 26°)(3,9/2 — 2,34 tg 29°)] +
+17-1,2(39—06)[6(39—4-06)+6-1,5-0,6]/12=2371,11 kH - m.

IJKCUCHTPUCHTET NPHIOXKEHHUS PABHOAEHCTBYIOLLE
e = Mo/F,=371,11/514,4 = 0,72 m.

[lpuBenenHas miHpHHA NOAOUIBH
b =b—2e=39—2-072=246 &
[lo Taba. 5 npu @, = 29°, §; = 22°, N, = 1,73, N, = 6,27.
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BepTuka/bHylo COCTABJAAIOUYIO CHIB NMPEIENbHOr0 CONPOTHBJAEHHST~ OCHOBaHHS
onpeneasem no dopmyne (28)

N,= b’ (N;b'y, + Nevid + Nec)) = 2,46 (1,73 - 2,46 - 18 - 6,27 - 17 - 1,6 4 0) =
= 581,78 xH;
F,= 5144 xH <1 - 581,78/1,1 = 528,89 xH.

Pacyer ocHOBaHHA no AedopMaLHAM

PacueThot conpoTHBARYNE TPYWTa oCnHoBanwsi R onpenensem no Hpopmyae (39)
1,3 - 1,1

R = Ye¥2 (Moby,, + Mody), + Mecy) = (1,34 -39 . 1,7+

k ,
4+ 6,34 - 1,5 - 16 + 8,55 - 0) = 3134 «lla,

rae Ve = 1,3; yo = 1,1 (mo taba. 6); k= 1,1, My=134; M,=6,34; M. = 8,55
(no Tabn 7 npu @, = 32°), d = 1,5 m.

HUurencusHocTs HOPMATHBHOIO AABJEHHA TPYHTA HA CTEHY
P, = [y{yihr — ¢y (Ri 4 k)] y/A=[16 -1 . 6- 0,350 — 0] 6/6 = 33,6 kIla.

Kospduuuent rOpH3OHTANbLHOrO nasieHust rpyHra A== 0,35 onpegensem no
taba. 3 npua. 2 (npu 0 = ¢, = 29°, e = 28°48" &~ 29°):
P,=qgyh=25-1-035=8,75 klla;
Fsa v=33,6 - 6/2=100,8 kH;
Fea . = 8,75 - 6 =520 kH;
Fo, = Fsa v + Fsa. , = 100,8 4+ 52,5 == 153,3 kH;
h* = [100,8 - 6/3 4+ 52,5(6 — 0 — 6/2)]/1563,3 = 2,34 wM;
Mo = 153,3 [2,34 — tg (29° 4 29°)(3,9/2 — 2,34 tg 29°)] +
+16-139—-06)[6(39—4-06)+6-1,5-0,61/12=260,5 kH - m;

F,=1533tg(29°+29°)+ 16 - 1[6(3,9— 0,6)/2 4 0,6 - 1,5] + 0=
= 416,24 kH, e = 260,5/416,24 = 0,63 M.

KpaeBnie naBjeHdfl Ha FPyHT onpeaensieM no ¢opmyJte (36):
p... = Fo(l =+ 6e/b)/b= 416,24 (1 & 6 - 0,63/3,9)/3,9;

M = 210,17 ¥fla < 12R — 376,08 xfla:
pmm —_— 3,28 Kﬂa.

Pacuer ocHoBauusl MO aepopMauHaAM Y/IOBJIETBOPEH.

Onpenpenchne KIrnbGalOMIHX MOMEHTOB H NONEPEUHLIX CHA

PacyeTHhe YycHiHSi B BEepTHKAJAbHOM 3JjemeHte (pHc. 3) onpejpeasem 1o
¢opmynam n. 6.17.

Cevenne 1—1 (npu y =3 ™)

M, 3= Pyy’/6h + Py (y — Ya)°/2=4575-3%/6 - 6 + 11,7(3 — 0)*/2 =
= 86,96 kH - m;

Qi3 = P’ /2h + Pq(y — ya) = 45,75 - 3%/2 - 6 4+ 11,7(3 — 0) = 69,41 kH.
Ceuenne 1—1 (npun y = 6m)

My, = 45,75 - 6°/6 - 6 + 11,7(6 — 0)°/2 = 485,1 kH - m;
Q, ;6 = 4575 - 62/2 - 6 4+ 11,7 (6 — 0) = 207,45 xH.

PacuetHbie ycuaHf B (yHAaMeHTHOA nJHTe onpeaeasieM no ¢Gopmyaam
(53) — (56):
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Pue. 3. Onpeacacnye pacveTapx ycuan 3 saemMenvax crenl
@ — CX€Md 3alPpYXEHHA KOHCTPYKUHMH CTeHHW, 6 — HArHGawuHe MOMEHTH B 3JAeMEHTAX CTEHM,

8 — RONepeUNLie CHAL B 3MEMEHTAX CTEHN

P, == P;ig (e + ¢)/ig & == 45,75 tg (29° + 26°)/ig 29° = 117,96 «lla;
Poo = Pytg(e + @)/tg e = 11,7 tg (29° 4+ 26°)/tg 26° = 30,17 «xiia;
P, = vivih =17 - 1,2 - 6 = 22,4 «lla;

PZ, = yiyd =17 - 1,2 - 1,5 = 30,6 KIla.

Ceuenne 2—2 (npu x2 = 0,6 M)
= 0,72 M > 6/6 = 3,9/6 = 0,60 w;
=050 —e=0,D5.39— 072 =123 wm;
M?—-? {0.6) — 2 x%/2 — pmaxx% (l — x2/gcﬁ)/2 =
= 30,6 - 0,6°/2 — 278,81 - 0,62(1 — 0,6/9 - 1,23)/2 = —41,96 kH - m,
TAe P = 2F,/3co = 2 . 514,4/3 - 1,23 = 278,8] «Ila;

Qs_2(0.6) = Plyx2 — pax2 (1 — x2/6c0) = 30,6 - 0,6 — 278,81 - 0,6 (1 —
— 0,6/6 - 1,23) = —135,45 kH.

Ceyenne 3—3 (npn x3 = 3,3 M)

npu xs << § + x» o popmyae (45).
My_s=p,.., (3co — b + x3)°/18cp — Popx/2 — P,y (x3 — E)*/2 —
— 3Pty — Poy)/6 (b — 1) =27881(3 - 1,23 — 3,94 3,3)°/18 - 1,23 —
— 117,96 - 3,3*/2 — 30,17 (3,3 — 0)?/2 — 3,3° (122,4 — 117,96)/6 (3,9 — 0,6) =
= —443,09 kH - m,
Q. s = Prax (3c0 — b + X3V /60 — Poyxs — Pug (x5 — £) — X (Piy — Pr)/2(b— )=
= 278,81 (3 - 1,23 — 3,9 4 3,3)?/6 - 1,23 — 117,96 - 3,3 — 30,17 - 3,3 —
— 3,37(1224 — 117,96)/2(3,9 — 0,6) = — 135,45 «H.

NMpumep 3. Pacuer nopnoprol cTeis yroakoBoro npoPuas ¢ anxepnoi TAroh

HNano. C6opHas xejezoferoHHass nNoanopHas creHa lI1 Kjaacca HALEXHOCTH
CO CTANbHHMH AHKEPHLIMH TAramMu. Buicora noanopa rpyuta 6 M. [y6uHa 3a00XKeHHA
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t§ Purc. 5. Pacuernas cxema yroaxosol nopnopnof
Al CTEHNL

N———— { — a — 3M0PN  H3rudaioinX MOMEHTOB; & — 3HI0pbl
I- NonepeYHbiX CHJA

nogowBs ¢yHaamenta d = 1,5 M. Harpyska Ha npuame OOpYyUI€HHS paBHOMEPHO
pacnpeneneHdan wuHTeHcHBHOCTbIO § = b0 k[la ['eomerpuyeckHe pasmepnl H KOH-
CTPYKTHBHAfl CXeMa CTeHbl TMNpHBeaeHbl Ha PHC 4 PacdeTHble XapaKTepHCTHKH
FPYHTA OCHOBAHHA:

v =19 kH/m? ¢,=24° ¢, = 17 «lla,
Yiu— 18 KH/MS; Py = 26°; ¢ = 20 klla.

PacyeTHbie XapakTepHCTUKH TPYHTA 3aCHIMKH:

vi= 18 kH/M? @] =22°;, ¢{=7 «lla,
vii = 17 kH/M®, ¢f, = 24°; ¢{; = 10 «lla

Tpebyerca npoBepHTb rabapHTHLIE pa3Mepbl NMPHHATOH KOHCTPYKTHBHOH -CXEMbl
H ONpeAeSHTb H3rubalolHe MOMEHTBhl H [IOonepeuHble CHJIbl B CEYeHUSAX COOpPHBLIX
K eae300€TOHHHX 3AeMEeHTOB H YCHJIHE B THre.

OnpenessieM HHTEHCHBHOCTb GOKOBOro AaBJECHHsI TpyHTa Ha | M CTEHLL

Yrosi Hak/JOHa MJIOCKOCTH OOPYylIEeHHA 3aCHNKH K BePTHKAaJH:

tg 89 = (cos @/ — YA )/sin ¢f = (cos 22° — y0,46)/sin 22° = 0,6652; 0o = 34°.
[TpunHMaeM ycJoOBHHH Yroj mjaocKocTH o6pylueHusi (puc 5):
tge = 5,1y7,56 = 0,68, &= 34°.
[To ta6a. 3 apHa. 2 npu 8§ = @] = 22°; e = 34°; A = 0,46.
HMHTEHCHBHOCTb TOPH3OHTANBHOIO AKTHBHOI'O AABJEHHS TI'PYHTA OT COBCTBEHHOrO
Beca onpejenseM Ha raybuHe y = 7.5 M no popmyae (1)

Py = [y{yihh — c{ (ki + ko)) y/h =T[18 « 1,15 - 7,5 - 0,46 —
— 7(0,68 + 0,67)] 7,5/7,5 = 66,64 klla,

rne ki = 2\ cos 0o cos e/sin (0p + &) = 2 - 0,46 cos 34° cos 34°/s1n (34° + 34°
= 0,68; ko = A [sin (8o — €) cos (B + @)/sin 0p cos (¢ — €) sin (00 + )] + tge
= 0,46 [sin (34° — 34°) cos (34° + 0°)/sin 34° cos (0° — 34°) sin (34° + 34°)] +
+ tg 34° = 0,67.
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HHTeHCHBHOCTD TOPH3OHTAJbHOrO AaBJeHus ryyYHTa OT PABHOMEDHO pacnpene-
JEHHOH HArpyskH onpegenaseM no ¢opmyae (9)

P,= gqyh =50 - 1,2 - 0,46 =~ 27,6 klla.

Pacyer ycToAYHBOCTH creHn npOTHB CABHra

Casuraomyio cuny F,, onpenensiem no popmynam (16)—(18) npu h =y, = 7.5 M

Fsa y = P,h/2 = 66,64 - 7,5/2 ~ 249,9 kH;
Fsa ¢ = Py, = 27,6 - 7,5 = 207 xH;
Fso= Fe y+ Fsa o= 2499 4 207 = 456,9 xH.

MHTeHCHBHOCT BEPTHKAaNbHOrO JaBJenHs (T CODCTBEHHOro Beca TIpYHTa
U Harpy3kd onpeneasieM no ¢opmyaam (53)— (56):
Poy = Py tg (e + §))/tg e = 66,64 tg (34° + 92°)/tg 34° = 146,48 KITa;
P.s = P tg (e + @f)/tg e = 27,6 tg (34° 4 22°)/tg 34° = 60 «Ila;
o= yivh =18 . 1,2 . 7,5 == 162 Klla,
vo=vyvid =18 . 1,2 - 1,5 = 32,4 «lla.

OnpesensieMm cyMMy npoekuu#i Bcex cun Ha BEPTHKANbHYIO  IVIOCKOCTD

Fo=(Poy + Piy + 2P.g) (b — t)/2 + Pyt =
— (14648 + 162 + 2 - 60) (6 — 1.1)/2 + 324 - 1,1 = 108542 kH.

1 cayyau (ﬂl = O)
[Maccushoe compotusienue rpynta E, onpepéisieM mno dgopmyne (22) mnpH
Fr=d=15m; y,= 19 kH/M* A, = |; ¢g =5 kI1a (1. 6.7}
E, = whir/2 + cih (b — D)/tg ;=19 - 1,6° - 1/2 + 0= 21,38 xH.

Ynepxusawouyio cuny F,, onpenensiem no gopmyre (19)

Fsr=Futg((Pl_"ﬁ)+bCI + E, = 1085,42tg(¢4n_'00)+6' 5+21:38=
— 534,61 KH.
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ITpopepky ycTofiuHBOCTH CTeHbl NPOBOAHM H3 ycjoBus (10)
Fm == 4561.9 KH < "frFsr/?n = 1 . 534-.61/1,]. == 486,0[ kH.

2 cayuah (f2 = q;/2 = 12°)
A = tg? (45° 4 @,/2) = tg® (45° + 24°/2) = 2,37.

CyMMy npoexkulfi BceXx CHJA Ha BepPTHKaAbHYIO IJIOCKOCTb, C YUETOM Beca
BLINHPAEMOrO H3-NOJA NOACUIBH FPYHTA, onpeaeéasiem no ¢popmyne (21):

Fo= Fatg(e + o) + vivi[# (b — 0/2 + td] + v, tg Bb°/2 =
= 456,9 tg (34° 4+ 22°) + 18- 1.2{75(6 — 1,1)/2 4+ 1.1 - 1,5] 4 191g 12° - 6° /2=
= 182,71 xH;

E =19 .2782.237/2 + 17 - 2,78(2,37 — 1) tg 24° = 319,43 kH;
F,, — 1182,71 tg (24° — 12°) + 6 - 17 4 319,43 = 672,87 KkH;
Fia = 456,9 kH < 1 - 672,87/1,1 = 611,7 xH

3 cayuah (fs = ¢, = 24°)
F,= 4569 tg (34° 4+ 22°)+ 18 - 1,2[7,5(6 — 1,1}/2 + 1,1 - 1,5] +
+ 19 tg 24° - 6°/2 = 1262,26 «H;
h, = 1,54+ 61tg 24° = 4,17 wm,
E, = 19-4,17°.237/2 4 17 - 4,17(2,37 — 1)/tg 24° = 609,66 kH;
Foe = 1262,26 tg (24° — 24°) + 6 - 17 4 609,66 = 711,66 kH,
Fio=4569 kH <1 - 711,66/1,1 = 647 xH.

Ycnosue (15) anAa mcex Tpex ciyuaeB YAOBIAETBOPEHO.
Iipnpenennnit yron Haxknona K BepTHKaAR O, paBHOAeACTBYIOUIER BHeHER
Harpys3KH:

tg 61 = F,/F, = 456,9/1085,42 = 0,4209;
sin @, = sin 24° = 0,4067 << tg §,; &6, = 24°.
[TpounocTh rpyHTOBOrO OCHOBAHHA YAOBJNETBOPEHA.

Pacyey ocnoBanun no nehopmManusm

PacuerHoe conpoTHBJEHHE I'PYyHTAa OCHOBAHHR R onpepensem no ¢opmyne (39)

c1Ye , 1,25 - 1
R =‘?”‘2’—?‘(M?bﬁr’u + Mdyi A M) = - 1 — (0,84 - 6 - 18 +

4437 . 1,5 - 17 4+ 6,9 - 20) = 425.2 k[la,

rae Yo = 1,25; yo2=1 (no raba. 6); k=1 (no n. 6.15); M, = 0,84; M, = 4,37;
M. =69 (no taba. 7 npn ¢, = 26°); d =1, m.

Yrost HaKNOHA NJAGCKOCTH OGPYIICHHA K BePTHKAAU
tg 8o = (cos @, — YA)/sin gf; = (cos 24° — y0,42)/sin 24° = 0,6528; 6 = 33°.
A=0,42 (no tabn. 3 mpua. 2 npu b = @, = 24°; ¢ = 34°).
HnTeAcHBHOCTD HOPMATHBHOTO AABJICHHA TPYHTA HA CTEHY:
Py={[17-1.75-.0,42 — 10(0,63 + 0,69)} 7,5/7,5 = 47,2 «lla;
Ki =2 . 0,42 cos 33° cos 34° /sin (33° 4 34°) = 0,63;
K2 = 0,42 {sin (33° — 34°) cos (33° + 0°)/sin 33° cos (0° — 34°) sin (33° +
+ 34°)] + tg 34° = 0,69;
P,=50-1"-042 =21 «lla;
Fso v = 47,5 - 7,0/2 =177 kH;



Fua ¢ =21 - 7,5 = 1575 xH;
Fo= 177 + 157,5 = 334,5 kH:

F,==3345tg (34° + 24°) 4+ 17 - 1,2{7,56(6 — 1,1)/2 + 1,1 - 1,5]+ 18tg 0°- 6°/2=
= 943,91 kH;

= [Fm Th/3 + Fsa q(h — Ya — /2)]/1:;“ _— [177 . 7,5/3 + 157,5 (7,5 — 0 —
—7,5/2)]/334,5 = 3.09 m:

Mo = Fo[h* —tg(e + ¢ )(b/2 — h* tge)] + vy (b — ) [h(b — 4) 4 6td]/12 =
= 334,5[3,09 — tg (34°+24°)(6/2-309t 34°)] +
+l7*12(6——11)[75(6——4 L1} 4 6 - 15]/12—72427KH-M,'.

e = Mo/F, =724 27/943,91 = 0,77 M;
b/6=6/6=1 M >e= 0,77 wm;
Proax = Fo (1 = 6e/b)/b;

min

p. — 94391 (1 + 6 - 0,77/6)/6 = 278,45 la;
pl'-l'llll = 943'91 (l — 6 - 0;77/6)/6 === 36,18 Kna

Pacuer ocHoBaHKs no aepopMauUAM YIOBJETBODEH.

Onpepeaenne ycuani B snementax (Ha 1 M crenst)

PacyerHnie ycuansa onpepeasem no ¢opmyaam n. 6.20.

Bepruxkaasvnas naura
Ceuenue 1—1 (1 = h, = 2,5 M)

M, , = —y?(Py/3h + P,)/2 = 2,5° (66,64 - 2,5/3 - 7.5 + 27,6)/2 = — 109,39 kH - u;
Q,_, = y(Py/2h + P,)=2,5(66,64 - 2,5/2 - 7,5 + 27,6) = 96,77 kH.

Ceuenne 2—2 (y = h
[lepsuft cayya#t sarpyxenun aaa M, ,:
Uy =[A’Py 4 3P, (h — K )’}/6 (h — h)=[7,5" - 66,64 +
+3-27,6(7.5— 2,5)1/6 (7.5 — 2,5) = 193,97 kH;
tga=4/47= 0,851, a=x 40°,
Vi=U;/tg a == 193,97/0,851 = 227,93 kH.

PaccTrosHue ¢, npH KOTOPOM B CEUeHUH BEPTHKANBHOTO 3IEeMEeHTa [JeHCTByer
MaKCHMaAbHbiK H3rubGawownid moment M_. . onpeflensieM H3 NPHBEAEHHOTO HHXKe

YPABHEHHA [IPH YCJOBHH 4YACTHYHOrO 3arpyXeHHsi BpeMEHHOH HArpy3kofi MPH3ME
O6pYLIeHHA,

y' + 2Pshy/Py — 2h [Peh, + U\ — Via/(h — h )1/ Py = 0;

y'+2.276-75y/6664 — 275 527,6 - 2,5 + 193,97 — 227,93 - 0,3/(7,5 —
— 2,5)]/66,64 = 0,

¥y’ + 6,21y — 56,1 = 0.

Pewas npusesenHoe Bhlle ypaBHEHHe, NolydyaeM y = 4,99 M

M2_2=e——y3P?/ﬁh——P (y_hI)2/2+U|(y-—hB)+ Vla(h_—y)/(h'—hu)_
== —4 99° - 66,64/6 - 7,5 — 27,6 (4,99 — 2,5)°/2 + 193,97 (4,99 — 2,5) + °
+ 227,93 . 0,3(7,5 — 4.99)/(7.5 — 2.5) = 247.73 kH - .

OnpenessieM MakcHMajJbHYIO MOMEPEUHYIO CHAY Q, , NpPH MONHOM 3arpyKeHHH
MPH3MbLI OOpYILCHHA BPEeMEHHORA Harpy3KOH:

Uy == h* (3P, + P,)/6(h — h,) = 7,5 (3 - 27.6 + 66,64)/6 (7,5 — 2,5) =
= 279,75 kH:

Vo = Us/tg a = 279,75/0,851 = 328,73 «H.
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[Monepeunas cuna npu y==2,5 Mm:

Qi_z= 4P, /2h + yPy — Uz + Veaj(h — h,) = 2,5% - 66,64/2 - 7,5 +
+ 2,5 - 27,6 — 279,75 + 328,73 - 0,3/(7,5 — 2,5) = — 163,69 KkH.

[Monepeunan cuna npu y=75—0,7=6,8 m’

Q, , =68 - 6664/2-75+ 6,8 27.6 — 279,75 - 328.73 - 0,3/(7.5 — 2.5) —
- / = 133,08 kH. A )

Ankepran tRza:

Yeunue B TAre, YCTaHOBJECHHOH ¢ HHTEepBajoMm 1,5 M:
S == Ujzl/sin a = 279,75 - 1,5/sin 40° = 652,81 kH.

C yuyeToM BO3MOXKHOTO 3aBHUCAHHR rpyHTa Haj Taroft {m. 6.21):
Sp = Sk, = 602,81 - 1,5 = 979,21 xH.

DYHOAMEHTHAR NANTA

PacuetnHoe pasjieHHe T0J4 nOAOWLIBO¥ (GYHAAMEHTHON TNJAHTH oOnpeaeasieM no-
hopMyaaMm:
Mo= —Pu, (b— (b + 2t)/12 — Pog (b — 1) t/2 + P, (b — (b — 4)/12 +
+ Prt(b— 8)/2 4 Va(b/2 — b2)+ Vo (/2 — ) 4 Usa =
= —14648 (6 — 1,6+ 2. 1,1)/12—-60(6— 1,1} 1,1/2 4+ 162(6 — 1,1)(6 —
—4-1,1)/12 4324 - L1(6—1,1)/2 4 328,73(6/2 — 0,6) + 328,73(6/2 — 1,1) +
+ 279,75 - 0,3 = 1038,47 kH - w,

e = Mo/F, = 1038,47/1085,42 = 0,96;
p . = 108542 (] + 6 - 0,96/6)/6,

o Prax = 394,57 klla,
Pmin = 7'24 klla.

OnpenensieM mnonepeyHbie CHAL H HIrHGalOUIHEe MOMEHTH B (yHAAMEHTHOH
MJAHTE,
Ceuenue 3—3 (x3= 1,1 M)
Gy = Plx3=32,4 - 1,1 - 35.64 kH:

33— —‘Glx3/23+ pm“xg (pmm/pmax + Sb/x(i —— l)/ﬁb - —"35,64 . 1,]/2 +
-+ 354,57 - 1,17(7,24/354,57 + 3 - 6/1,1-— 1)/6 - 6 = 182,03 kH - M,

QJ‘——S — Glz_— pmaxxg (pmm/pmax + 2b/x3 - 1)/2b S 35;64 -
— 354,57 - 1,12(7,24/354,57 + 9 - 6/1,1 — 1)/2+ 6 = —319,38 kH.

M

Ceuenne 4—4 (x4 = b2 = 0,6 u)

Gy = (Poy (b — t ~ x)/(b — 1) + Pixe/(b — 1) + Poy) x4/2 =
= [146,48 (6 — 1,1 — 0,6)/(6 — l.%g—l;éﬁ?g 0,6/(6 — 1,1) + 146,48] 0,6/2 =
— ’ K .

M4__4 — —Pu?x§/3 — x% [Pp? (b — t — xi) + P;?xi]/ﬁ (b — t) — anxg/Q +
+ Prmin¥4 (pmax/pmm + 3b/x4 — l)/ﬁb = — 46,48 . 0‘62/3 —_—
— 0,6°[146,48(6 — 1,1 — 0,6) + 162 - 0,61/6 (6 — 1,1) — 60 - 0,6%/2 +
+ 7,24 - 0,6° (354,57/7,24 + 3 - 6/0,6 — 1}/6 - 6 = 33,89 xH - M,

Uit = — G4 — PogX4 pmmxg (Pmax/ Py + 26/%4 — 1)/2b = —88,46 — 60 - 0,6 +
1 7.04 - 0,6%(354.57/7.94 + 2 - 6/0.6—1)/2 - 6 = —109,7 xH
Ceuenue 5—5 (x5 = b2 = 0,6 M)

G5='—" Gj=88,46 KH,
M5_:5= —Puyx3/3 — X5 [Poy (b — t — x5) + Puyxs}/6 (b — t) — Pﬂqxg/Q +
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+ Prin®2 (Prax/ P - 36/%5 — 1)/6b + Va (x5 — b2) + Usa = — 146,48 - 0,6%/3 =
— 0,6°{146,48(6 — 1,1 — 0,6) + 162 - 0,6]/6 (6—1,1) — 60 - 0,6°/2 +
4 7,24 . 0,6°(354,57/7,24 + 3 - 6/0,6 — 1)/6 - 6 + 328,73 (0,6 — 0,6) +
+ 279,75 - 0,3 = 50,04 xkH - M,
QE—S — _G5 T P”¢x5 + pmtnxf! (pH‘IHI/pI'I'III'I + 2b/x5 - l)/2b + V2
= —88,46 — 60 - 0,6 + 7,24 - 0,6° (354,57/7,24 + 2 - 6/0,6 — 1)/2 - 6 +
+ 328,73 = 219,03 kH.

PaccTtosiHHe, npH KOTOPOM B (PYHAAMEHTHOH NJAHTE HAEHCTBYET MaKCHMaJIbHhIM
H3ru6alouui MOMEHT, onpeaensieM U3 ypaBHEHHSA

_[P"’P (b — 1 — xﬁ)/(b — t)+ P;?xﬁ/(b — t) + Pw] x/2 — Puqx5 +

+ Prmin®s (Pmax/Pmun + 2b/x5 — 1)/2b + Vo =0,
—[146,48 (6 — 1,1 — x5)/(6 — 1,1) + 162x5/(6 — 1,1) + 146,48) x/2 — 60x5 +
+ 7,24x% (354,57/7,24+ 2 - 6/x5 — 1)/2 - 6 + 328,73 = 0.

[Ipeo6pa3sys, nofyyaem ypaBHEHHE
x? — 7928x + 12,01 =0,
OTKYAa HAaXOAHM
x=203 M

MaxkcuMaJibHH#| NpoJieTHHH MOMeHT B (PyHAAMEHTHOR naute (npH x5 = 2,53 M)-
Ms;_,— —146,48 . 2532/3 — 2,532[146,48 (6 — 1,1 — 2,53) + 162 - 2,53]/6 (6 —
— 1,1) — 60 - 2,53°/2 4 7,24 - 2,53%(354,57/7,24 + 3 - 6/2,63 — 1) /6 - 6 +
+ 328,73 (2,83 — 0,6) + 279,75 - 0,3 = 228,39 kH - m.

MMpamep 4. Pacuer ujeaesoro nasa B noAnopHofl CTEHE YroJKOBOro npogHas

JHano Hcxoanbe panHbie nNo BHelIHeA HAarpyske, ofluiue raGapHUThl KOHCTPYKLHH,
XapaKTePUCTHKH TDYHTa OCHOBAHHS H 3aChiiKH, HHTEHCHBHOCTH JaBJeHHS TPYHTA
sacuinku (P, == 11,7 kIla, P,==4575 klla, P, = 117,96 klIla, P;y = 1224 Klla,
P,;= 30,17 klla), HHTEHCHBHOCTH JaBAEHHA TPYHTa OCHOBAHHA Ha MNOACUIBY
¢pyHAAMEHTHOH NAHTH (P =0, P = 278,81 «lIla), co= 1,23 M no npu-
Mepy 2 ComnpsxeHHe BEPTHKAJAbHOTO OrpaKAalolero 3JeMeHTa OCYLUEeCTBJISA-

eTcd B LIeJMeBOH na3 ¢yHaaMeHTHOA naHTel (puc. 6). Marepuan ¢yuaa-
MEHTHOH nJAHTH — Geton Knacca B15 (R, =8,5 MIla=28,5-10° «[la, Ry =

= 0,75 MIla=75.10° «klla, y,2= 1), apmarypa kaacca Alll (Ps= R, =
= 360 MIla = 3,65 - 10° kI1a, R;» = 290 MIlla = 2,9 - 10° k[la).

TpebGyerca npox3BecTH pacueT H apMHpPOBaHWe 1IEJEeBOro nasa.

HM3ru6awinii MOMEHT H MNONepPeYyHYyI0 CHJAY OT TOPH3OHTAJBHOIO JaBJEHHSA
rPYHTA B MECT€ CONPAMEHHSA BEePTHKANbHOH NJIMTH ¢ (pyHAaMeHTHOH (y = 4,5 M)
onpeaensieM no dopmyae (41)

M,_, = Py’[6h 4+ P, (y — ya)?/2 = 45,75 - 4,5%/6 - 6 + 11,7 (4,5 — 0)*/2 =

= 234,26 kH - Mm;
Qs = Pyl/2h + Py (y — yo) = 45,75 - 4,5%/2 - 6 4+ 11,7 (4,5 — 0) = 129,85 «H

M3ru6aioimuid MOMEHT H TNONepeyHyl0 CHAY B ceyeHHH (QYHIAMEHTHOH NJHTH
(x3 == 2,2 M) onpegensieM no ¢popmynam (45) u (46)
M;_s = Prax (360 — b + x3)°/18c0 — Poyx3/2 — Pug (xs — 8)°/2 — 13 (Poy —
— PE.,)/G(b —)=27881(3-123 —39+ 2,2)*/18 - 1,23 — 117,96 . 2,2%/2 —
— 30,17 (2,2 — 0)*/2 — 2,23(122 4 — 117,96)/6 (3,9 — 0,7) = —261,69 kH - m;
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Puc. 7. K pacnery yroaxosol noxropuod
CTENM COCTRBHOIO CCYCNNN
@ -~ 3KpH MOMEHTOB, O — 3MOPH NoNepeyHhx
CHA

Qs 3= Pmax (30 — b + xﬁi)?/ﬁcﬂ — Pyyxs — Pyg(x3 — §)— x3 (Poy —
— PL)Y2(6 = )=27881(3- 1,23 — 3,9+ 2,2)2/6 - 1,23 — 11796 - 2,2 —
— 30,17 (2,2 — 0) — 2 9° (122,4 — 117,96)/2 (3,9 — 0,7) = — 179,63 kH.

JnoPpHl MOMEHTOB H NONEPEeYHhX CHA CM. HA pHc 7

Onpeneacnne ycHani B weAeBOM nase

["opH3oHTaNbHLIE H BEPTHKaJ/IbHbie COCTapaAwulHe (puc. 8) BHYTpeHHeR mnaphi

onpenensem no ¢gpopmyaam n. 6.22-

P, = M,_, sin“a/0,75!/ = 234,26 sin? 53°3(¥ /0,75 . 0,9 = 224,23 «H;
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Puc. 8. K pacuery ,é; =] 2M

MEALROro nNaia T

P.=M, ,sina-cosaf0,75 = 234,26 sin 53°30' cos 53°30"/0,75 - 0,9 = 160,76 kH,
rne tg a = 0,75!/h = 0,75 - 0,9/0,5 = 1,35, a = 53°3(.

Ceuenue 4—4

M, ,=(P.+ Q,_,) 0,91 = (224,23 4 129,85) 0,9 . 0,9 — 286,8 kH - M;
Qi =P .+ Q,_, = 224,23 4 129,85 = 354,08 kH.

Ceuenne 5—5

M. = P.0,15| + P,z — 224,23 . 0,15 - 0,9 + 165,76 - 0,25 = 71,71 kH - u;
Q5“5—P —-—224 23 KH
N,_,= P, = 165,76 kH.

Ceyenne 6—6

Ms_s = (P, + Q,_) (09 + 051) + Pyh — b3 (Pmay + P/2)/3 =
— (224,23 + 129.85) (0,9 - 0,9 + 0,5 - 0,6) + 165,76 - 0,5 — 1,22 (278,81 +
+ 188,14/2)/3 = 296,93 kH - u,
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rae Ps—(l — b3/3€0) Pray = (1 — 1,2/3 - 1,23) 278,81 = 188,14 «Ila; Q,_,= P,
—~ (Prax + P3) b3/2 = 165,76 — (278,81 -+ 188,14) 1,2/2 = — 114,41 kH; N,_, = P
+ Q,_, = 224,23 + 129,85 = 354,08 kH

+
Pacuer npasoil crenky nasa

PacyeT mpoH3BOAMM TaK Xe, Kak pacyer H3rHO3EMOrO KOHCOJIbHOFO 3JeMEHTa
(puc. 9)

|. Ha neiicree nonepeunoi cuanl Q44 = 354,08 kH:

a) npoBepsieM BHIMOJHEHHe YCJOBHA (1) B COOTBETCTBHH C ¢opmynaon (72)
CHull 2.03 01 —84*:

Q4 (<0 3‘«'Pwlq)blebhﬂv (1)

rne Qe = | npuHKMaeM xak JaJAA OeTOHHOro CeYeHHsl; @p =1 — PR, =1 —

— 0,01 - 8,5 = 0,915; B = 0,01 —ans Tsxenoro GeroHa, ho = (0,5 + 0,3)/2 — 0,04 =
= 0,36 M — cpeaHsAa BbiCOTa ceyeHHA B npejesax MMHHH HaKJIOHHOrO CeyeHHs,
APHHATAA PaBHOH ¢ = 2 - 30 = 60 cM.

354,08 kH<<03-1-.0915.85-10°-1.0,36 = 83997 kH (ycnoBHe BHNOJHEHO);

6) npoBepsieM BLINONHEHHE YCA0BHA (2) B COOTBETCTBHH C ¢Qopmyaon (84)
CH=rIl 2.03 01 —84* no o6ecneyeHHIO MPOUYHOCTH CEUYEHHA Ha NEHCTBHE nONepe4yHoH
CHAKW Kene300eTOHHOro sneMeHtra 6e3 nonepeyHoro apMHPOBAHHA:

Qs << Po4 (1 — @a) Rutbhi/c, (2)
rpe Qs+ = 1,0 — paas taxenoro OeroHa, ¢, = (0 -~— HOpMaJbLHAA CHJA OTCYTCTBYeT.
354,08 kH>1,5-1-75-10°.1.0,36°/0,6 = 243 xH

Ycaosue He BHINOJHEHO, MO3TOMY TpebyeTcs HJH YBETHUEHHE CEYeHHS, HJH nore-
peYyHoe apMHDOBAHHE CEUYeHHS XOMYTaMH.

[IlpuaumaeM nonepeyHoe apMHpPOBaHHe CeyeHHS! B BHIE XOMYTOB H3 apMaTyphl
6 AIll ¢ waroMm Baoab naza u=—200 MM (Asw=10283.5=1415 cM?).

YCHAHA B XOMYTax Ha eNMHHULY MJHHH onpepeilfieM Hcxoas H3 ¢opmynn (83)
CH#IT 2.03.01—84"

Gsw = Pb3 (l + @a + (Pf) Rbtb/2r
rae ¢p3 = 0,6 — ana raxenoro 6eroHa, ¢ = 0;

gsw =06 -1-75-.10°.1/2==225 kH/m.

[llar nonepeyHBHX CTep)KHeA no BHCOTe MNasa onpeaensieM no d¢opmyae
S = RiwAsw/qsw=2,9 - 10° - 1,415 . 107'/225 = 0,182 ™

[lpuHumaem war crepxxHef 0,15 m = 150 MM
[Mposepsiem BuinouHenne ycaosusa (75) CHull 2.03.01 —B84*:

Q<Q5+st+Qg InCs

rae Q, = tpbz (1 + qu -I— n) Robhd/c, qvo= 2 — N1R GETOHHOrO ceueHHs], Qp ==
=2-1-75.10? 036/06=324KH

st = :wl0,
rae co—= Vo2l + On + @) Rocbhl/qew = V2 1-7,5- 10 - 1 -0,36°/225 = 0,93 M.

Orciona Qsw = 225 - 0,93 = 209,25 kH; Q; (v = 0. OTru6nl B ceueHun He npe-
AYCMOTPEHLI

Takum o6pazom, Q = 354,08 xH << 324 + 209,25 = 533,25 kH (ycioBHEe BH-
MOJIHEHO )
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Puc. 9. K pacuery npasoll crewxs uencsoro nasza Puc. 10. K pacuery acsoff cremxu umesesoro nasa

[IpouHOCTb ceyeHHs] MNpPaBOH CTEHKH Mna3a Ha JeHCTBHE [IONEPeYHOH CHJH
obecneyeHa.

2. Ha peficreue a3arubawmero Momenra M,_, = 286,8 xkH - m:
a, = M,_,/R:bhi = 286,8/8,5 - 10° - 1 - 0,51* = 0,13,
rne ho == 0,55 — 0,04 = 0,51 m.

[To taba 18 Iloco6ua no npoekTHpOBaHHI0O OGETOHHRX H Xene306eTOHHLIX

KOHCTPYKILHK H3 TAXENWX H JerkHx O6eTOHOB 6e3 rnpeRBapHTE/NbHOrO HalpsKeHHSA
apmaryput (kK CHuIl 2.03.01—84*) (M.: LLHUTII, 1986) anas GeroHa knacca B 15

H apmatypbl knacca Alll npu y,2 = 1 naxoaum ap = 0,426.
Tak kak a, = 0,13 << ap = 0,426, To cxxaran apMaTypa 1o pacyety He Tpefyercs.
[To ra6a. 20 suiuenpuseaeruoro [TocoGus npu a, = 0,13 naxoaum v = 0,93.

A= M, ,/Rsvho = 286,8/3,65 - 10° - 0,93 - 0,51 == 1,656 - 107> M’ = 16,56 cm>.

[Mpunumaem crepxuu @ 22 Alll ¢ warom 200 mm (A, = 19 cm?).
CxaTylo apmatypy npuUHHMaeM KOHCTPyKTHBHO & 12 Alll war 200 MM
(puc 11)

Pacuer aesofi crewxn nasa

Pacuyer CTeHKH HPOM3BOAMUM, KAK pacyer BHEUEHTPEHHO PACTAHYTOrQ 3JeMeHTAa.
1. Ha neficrBue nonepeuHod cHant Q5 ;= 22423 kH npu neHCTBHH pacTAru-
Balowen cuanl N, . = 165,76 xH:
a) npoBepseM BhHINOJHeHHe yciaoBHa (1):
Q. s=22423 kH<0,3-1-0915-85-10°.1.044=1026,63 kH,
rae ho = (0,5 4 0,46)/2 — 0,04 = 0,44 m (ycnoBHE BHIMOJHEHO);
6) npaBepsiem ycaosue (2):
Q,_;=22423 kH < 1,5(1 — 0,1)7,5 - 10° - 1 - 0,44°/0,23 = 852,26 kH,



rae @, = —0,2N;_5/Robho = —0,2 - 165,76/7,5 - 10° - | - 0,44 == —0,1. ¢ ==
= 0,23 M — A1HHA NPOEKUHH HAKJOHHOIO CEYEHHs; HAa NPOAOJABHYIO OCb CTEHKH
(puc 10).

YcaosHe BHNOJHEHO, HO npH 3ITOM BEJIHYYHA 3HAYEHHS NPaABOH YAaCTH
HEpABEHCTBa [PECBHIIAET BESAHYHHY

852,26 kH > 2,5Rsbho =2,5-75- 10> . | . 0.44 =— 825 kH.

[TosToMy Hecymyl0 CnocoGHOCTb CEueHHS nppuuumaeM pasHoit 825 kH

2. Ha pe#icrBue usrubatomero momenta M; = 7171 kH - m u pPacTArHBapIieH
cuant N._ . = 165,76 «H:

ho = 0,46 — 0,04 = 0,42 u.

Onpenensiem SKCUEHTPHCHTET AEHCTBHA PacTATdBaOwei CHIbL

eo = M;_s/Ns_s=71,71/165,76 = (0 432 u:
e=eo— h/2+ a==0,432 — 0,46/2 4 0,04 = 0,242 ™:
' =e + h/2 —a’ = 0,432 + 0,46/2 — 0,04 == 0,622 w.

Tak xaxk e’ = 0,622 M > hy — a’ = 0,42 — 0,04 = 0,38 M, onpenesneM Heo6xo-
AHMYIO IJollaAb paCTHHyTOﬁ dpMaTyphl N0 3HauyeHHIo a,, BbIYHCJAECHHOMY nO
$opMyre

= [Ns_s¢ — RuAl (ho —a "))/ Robh§ = [165 76 - 0,242 —
— 3,65 - 10° - 565 - 1074 (0,42 — 0,04)]/8,5 - 102 . 0422=—0026<0

rae Al — PUHATA Kﬂﬂﬂp}m’ruauo g 12AIll ¢ warom 200 mm (5 @ 12 AllIL,
Al =565 cM2==5,65- 10~

Tak kak a, <0, naowanb ceyeHHs PpACTHHYTOR apMaTypbl ONpenensieM
no dopmyae

A, = N, .’ /R; (hu — a")-—- 165,76 - 0622/365 105(0,42 — 0,04)=
= 7.43 . 10“4 M> = 7.43 cm?

TpﬁﬁYﬁTCﬂ HA | M O @ 14 Al" A,; == 7,69 CM2. OII.HHKO no ymﬁﬁﬂﬂm KOHCTPYHPO-
Banua (puc. 11), npunumaem 5 @ 22 Alll (A. = 19 cm?).

Pacuer HH)XHEro ceuelug

Pacuer npox3BoiHM, KaK BHELEHTPEHHO DACTAHYTOrO MEMEHTA HA H3rHGaloHM
moMeHT M,_, = 296,93 kH - M H pacraruBawoinyio cuny N, , = 354,08 xH:
ho = 0,6 — 0,04 = 0,56 m:
ep == 296,93/354,08 = 0,839 m:
e=e — h/2 + a= 0,839 — 0,6/2 4 0,04 = 0,579 m;
e =eo+ h/2—a = 0,839+ 0,6/2 — (0,04 = 1,099 m.
Tak kak e’ = 1,099 M > hp — a’ = 0,56 — 0,04 = 0,52 M, onpenensnem HeoGXo-
AHMYIO NAOIaAb PACTAHYTOH apMaTypbl 110 3HAUCHHIg @, BHIYUCJACHHOMY Mo dopmyne

o, = [Ns_se — RyAl(ho — a’)]/Rsbh§ = 3[354 08 - 0,579 —
— 3,65 - 10° - 565 10~ (0,56 — 0,04)]/8,5 - . 0,56 = 0,037 > 0,

rae As — NPUHATAR MJOULaNb cmamu paboued apmarypm nopowsn (5 @ 12 Alll;
A= 5,65 cM®> = 5,65 - 107" m?).

Tak kak a,>0, naowaab ceyeHHWsl PaCTHHYTOH apMaTypbl ONpeaedisieM
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Puc 11, Apmuposanse HeResOro nala % :
> 42
A

Puc 12 KoHcTpyxTusHAR cxeéMa poanopwok crenu 's

¢ yueroOM CXKaTOR apMaTypH no ¢gopmyae

A, = EbhoRy + Ns_;)/0,7R, + A'R../R, = (0,04 - 1 - 0,56 - 8,56 - 10° -+
1 354,08)/0,7 - 3,65 - 105 4 5,65 - 104 . 1 = 26,96 - 10~° m? = 26,96 cu?,

rae 0,7 — nouuxawouui kosppuunent (cMm. n. 6.22), & — kosdpduusent, npuHATHA
B 33BHCHMOCTH OT G, 0O Taba. 20 shmenpupegesHoro Ilocobus.

[Mpuunmaem 5 ¢ 28 Alll ¢ warom 200 mm (A; = 30,79 cm?).

[ipyHuHn apMHpPOBAHHSA LeAEBOro nasa cM. puc. 11.

Pacuer ceyenusi Ha JAeAcCTBHe nonepeyHoll CHJIL He NPOH3BOAHM, TAK KakK OHO
3aBeJlOMO NIDOXOAHT 0€e3 XOMyTOB MO GeTOHHOMY CeyeHHIO (TOJILHHA CeyeHHR
Gosbwie, a nonepeyHas CHAA NO CPABHEHHIO O CTEHKAMH MeHblue).

llpumep 5. PacyeT yroakosod nMOANOPHOH CTCHH
(C HArpy3koH OT NOABHXHOTO TPaHcNopra)

Ilano. CO6OpHO-MOHONIHTHAs »KeJe306eToOHHAsl NOANOPHAA CTeHa YrOJKOBOTO
npopuns (¥IIC) Bucora noanopa rpyara y =45 M, ray6uHa 3ajoXKeHHs mNO-

powsn ¢ynaamenta d==1,2 M Ha noBepxHOCTH npusMn OOpYWIEHHN BAQbL
CTeHHW nepeMellaerca TAXKeaas oaMHoyHas Harpyska HI-60 sa paccroguus 1,5 M

OT HApyXHOW rpaHu# creHbl [‘eomerpHueckne pasmepH NOANOPHOH CTEHHI K cxeMa e
3arpyxeHuss npuseAeHH Ha puc. 12 OcHoBaHHe MNOANOPHOH CTEHHW — TAHHHUCTHIE

'PYHTH HEHAPYLIEHHOrD CJOXEHHA €O CACAYIOLUHMH XapakTepHCTHKAMH (N0 A3HHBIM
HH)KEHEPHO-TeOJJOrHYECKHX HCCJeR0BAHHA):

@ = 16°, @, = 16 kH/m?; c¢; =21 Klla;
o= 17°; ¢, =16 kH/™’; ¢;; = 24 «Ila.

XapaKTepPHCTHKH TPDYHTA 3acChiKH — REeCOK MeJKHM:

¢ = 30°, v/=209 kH/™’, ¢]/=0;
o == 32°; yi; =209 kH/M’ ¢f,=0.

5 3ak 404¢ 4%9)



[lox nomomBofi ¢pyHaameHTa NOANMOPHOH CTEHH npesycMaTpHBaercs ueSeHOYHAs
noAyuwika rtoauidHoh 0,6 M H wHpuhoA 4,2 M (Ha 300 MM Goabwe NOAOIIBHI
¢pyHAaMeHTa B KaXKAylo CTOPOHY), HMeOULas CAEAYIOUIHE XapaKTePHCTHKH:

? 15) = Py = 40°; €5y = Cny = 0; v,y = 21 kH/M>,

TpebGyercss nposepuTh NPHHATHIE raGapHTHHE PasMephbl, ONPEAENHTb BEJHUHHY
H3rub6alomEX MOMEHTOB H MOMNEPEeYHbIX CHJ B NIeMEHTAX KOHCTPYKUHA.

OnpeaensieM HHTEHCHBHOCTh AABJICHHA I'PYHTA Ha KOHCTPYKUHIO CTEHHI.

Yros Hak/J0HA NJIOCKOCTH CKOJILXXEHHA K BEePTHKaJu:

tg 8o = (cos ¢ — yA)/sin ¢{ = (cos 30° — y0,33)/sin 30° = 0,584; 0, = 30°.

YCAOBHHA yrosl maoCKOCTH OGpYLIEHHA FPYHTA NPHHHMAEM:
tge=23/5,7=0,526; e=27°48" ~ 28°

[To Ta6a. 3 npun. 2 (npu 8§ = @] = 30°; 0 =0° e = 28°) A= 0,33.
DKBHBAJIEHTHYIO pacnpeaesICHHYIO NOJN0COBYIO HATPY3KY HA NOBEPXHOCTH 3aChIfIKH
OT ryceHnuHod Harpyskd HI-60 onpenensem no ¢opmyne (13)

g = 90/(2,5 + ya tg 6o) = 90/(2,5 + 1,35 tg 30°) = 27,44 k[la.

Paccronnde no BepTHKaAH OT NOBEPXHOCTH TrpyHTa 3achiTKH A0 TCPaHHL
pacnpeneseHna YCJIOBHOA 3KBHBaJeHTHON GOKOBOA Harpyskm ompeaessieM no ¢opmyJe

Yo =a/(tg 6o + tg e) = 1,5/(tg 30° + tg 28°) = 1,35 M.

I1porsikennocTs snopw naBaenus onpenenseM_no dopmyne

ys = (bo -+ 2 tg Boy.)/(tg & + tg 60) = (3.3 + 2 tg 30° - 1,35)/(tg 28° 4 tg 30°) =
= 4,38 M.

B coorBercTBHR ¢ 1. 5.76 NpHHHMaeM:
ys = M- yo =57 — 1,35 = 4,35 u.
MIHTEHCHBHOCTb TOPH3OHTANbLHOrO JAaBAEHHA [FpPyHTa HA raybune y=>57 M
onpeaensieM no ¢popmyae (1)
Py = [vivikdh — c{ (ke + k2)] y/h = (20,9 - 1,15+ 5,7 . 0,33 — 0] 5,7/5,7=45,21 Kl]1a.

MATEHCHBHOCTbL MOPH3OHTANLHOTO AABJEHHA TPYHTA OT YCJAOBHON IKBHBAJEHTHON
NoJIOCOBOAR HArpyakh onpeaenasnem no gopmyiae (10)

Po = qyiA/(l + 2 tg Boya/bo) = 27,44 - 1 - 0,33/(1 + 2 tg 30° - 1,35/3,3) — 6,15 k[1a.

Pacuer ycToAMMBOCTH NOJIOMEHHR CTERB NMPOTHB CABHIra

Casurawoumyio cuny F,, onpenensiem no dpopmynam (16), (17), (18):

F:u_ y — P-,h/? = 45,21 . 5,7/2 _— 128‘85 KH;
Fsa, g — qub = 6,15+ 4,30 = 26,75 kH;
Fln — Fm, v + an. q — 128185 + 26;75 == 155,6 kH.

[Iposepka ycTOHYHBOCTH CTeHH MPOTHB cABHra (puc. 13} MpOH3BOAHTCH
AJIA TPEX CAY4YaAeB CKOJIbXKEHHS:
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Puc. 13. Pacuernan cxema noanopunok crenn Kk npumepy 5

| [Ilposepka yCTOAYMBOCTH CTEeHH MO KOHTAKTY NOAOMBH H 1e6eHouHOA no-
ayuwikd — B = 0° (puc. 13).

CyMMy INpOeKIHH BCeX CHJI Ha BepPTHKAJbHYIO NJAOCKOCTb OnpeaessieM no
dopmyJe (21)

Fo=Futg (e + o) + vi [h (b — /2 + 1d] + v tgBib*/2 =
— 155,6 tg (28° + 30°) + 20,9 - 1,2[5,7 (3,6 — 0,6)/2 + 0,6 - 1,2] + 0 = 481,56 kH.

[TaccusHOe comporHBl/ieHHe FPyHTa onpeaenseM no ¢gopmyne (22)
E, = v ke /2 + cih, (A, — D)/tg ¢, == 20,9 - 1,2% . 1/2 4+ 0 = 15,05 xH.

Yaepxupawouiyio cuny Fs, onpeaeasem no ¢opmyae (19), ¢ yverom n. 6.7,
Pis) = 30°, A, = I
F., = Fotg (s — B1) + bc + E. = 481,56 tg (30° — 0°) + 0 + 15,05 = 293,1 «xH.

[IposepsieM ycaosue (15):
Fsa==155,6 xH < 0,9 - 293,1/1,1 = 239,81 kH.

YcaoBHe YAOBNETBOPEHO.
2. posepxa ycTOAYHBOCTH CTeHH MPOTHB CABHI'Aa MO KOHTAKTY eGeHOuHOH

MORYIUKH H TPyHTa ocHoBauuna (B2 = 0°).
Fu{s} = F, + b(ﬂd]?“,) = 481,56 + 4,2 . 0,6 - 21 = 534,48 KH;

E.y=209(1,2 + 0,6)° - 1/2 4+ 0 = 33,86 kH;
Fesp= 534,48 tg (16° — 0°) + 0 4 33,86 = 187,1 xH.
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Iiposepsem ycaosue (15)
Foo = 1556 xkH < 0,9 - 187,1/1,1 = 153,08 xH

YcnogHe yRoOBAeTBOPEHO
3 [IlpoBepka yCTOHYHBOCTH CTeHH NO MJIOCKOCTH [JYGHHHONO CABHra TI'PYHTA
OcHOBANHSA (B3 = ¢, = 16°)
E, = y.h?, J (A — = 2.
N 2 06 7 0816 — fig 16" = P46 kb, T
A, == tg* (45° + @;/2) = tg® (45° + 16°/2) = 1,76:
Fs, = Fytg(ep, — B3)+ b, + E, =0+ 3,6 - 21 4+ 254,26 = 329,86 xH
IHpopepsiem ycnoBHe (15):
F.a = 155,6 kH < 0,9 - 329,86/1,1 = 269,89 xH
Ycaorne yrosneTBOPEHO.

Ilpupeaennn#t yros HakjJoHa K BepTHKaJdH &, paBHoaeAcTByOulefl BHelHeH
HArpy3KH 10 KOHTAKTy TIOAOHIBH H HIeOeHOMHOR NOAYIIKH

tg 81 = Foo/Fo = 155,6/481,56 = 0,3231, 6, = 18°
Sin qjl{s) = $in 4OG — 0,642 - tg 6!,
pacueT NPOYHOCTH OCHOBAHHA NMPOH3BOAHM 110 dopmyae (26)

b* —_— [F.ra, 1’1/3 + F,m-_ g(h — g — yb/Q)J/F,g —_= [128,85 ‘ 5,7/3 +
+ 26,75 (5,7 — 1,35 — 4,35/2)]/155.6 = 1,95 u,

Mo = Foo[h* — tg(e 4+ @) (b/2 — h* tge)]l + vy (b — ) [h (b — 41) 4 61d]/12 =
= 155,6 [1,95 — tg (28° + 30°) (3,6/2 — 1,95 tg 28°] +
4+ 209-1,2(36 —0,6)[57(36 —4-06)46-0,6-1,2)/12= 1834 xH - m,

e = Mo/F, = 183,4/481,56 = 0,38 w,
. b) =b—2e=36—2-038=284 m
Mo rabn 5 npn ¢, =230° u 6 = 18, N, =335 N,—892, N.= 13,72

N,=0b"(Nyb'y, + Noyld + Nociy)) = 2,84 (3,35 - 2,84 - 21 4+ 892 - 209 - 1,2 +
+ 0) = 1202,75 xH,

F,=481,06 kH << y:N./ys =09 - 1202,75/1,1 = 984,07 kH

Hecymas cnocoGHOCTh HIe6eHOYHOA MOAYIUKH NOA fOA0BOK (YyHIAAMEHTAa
cTeHn obecneyexHa

Pacuer ocHOBANMS NO AedOopMALHAM

PacueT CcONpPOTHBJEHHA TpyHTa OCHOBaHHA R onpeneasiem no ¢opmynae (39)

1.2 ] ! (6,39 - 4,2 - 16 +

+ 2,67 - 1,8 - 20,9 4+ 5,15 - 24) = 325,36 «lla,

rae v = 1,2, yee= 1,1 (o raba. 6), k=1, M, =039, M, =257, M,=5,15
(mo Taba. 7 npu vy, = 17°), d =18 ™

R = W?’cz’ (Myby, + Mydy + Mi;)) ==

Kosah¢uunent ropusoHTaiapHoro japjeHHsi rpynta A= 0,31 onpenpeasiem no
126a. 3 npha. 2 (npu & = ¢, = 32°; e = 28°).
HHTeHCHBHOCTD HOPMATHBHOrO AaBJieHWsI TPyYHTa Ha cTeHy (np# y = 5,7 M)-
PT == [Y{IY,hA _- C;] (kl + k2)] y/k — [2019 I 517 * 0131 - O] 517/517 =
= 36,93 klla,

P, = qyh/(} 4 2tg Boy./bo) = 27,44 - 1 - 0,31 /(1 +
+ 2tg 30° - 1,35/3,3) = 5,78 xIla,
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PRc. 14 Cxema 2arpymenns noxnopsok cTenn PR PACSETe SAEMENTOB HR BPOIROCTE
a — 3MOopa H3rHGariKx MOMEHTOB, 6 — 3M0PA NONEePeYHHX CHA

Fsa, T 36,93 - 5,7/2 = 105,25 xH,
Fsa q = 5,78 - 4,35 = 25,14 kH;
F.m — f'sag, v + an. g — 105.25 + 25,14 = 130,39 KH;
h* — [105,25 - 5,7/3 + 25,14 (5,7 — 1,35 — 4,35/2)]/130,39 = 1,95 m

Mo = 130,39 [1,95 — tg (28° + 30°)(3,6/2 — 1,95 tg 28°)] +
+ 20,9 . 1(36--06)[57(36-4 06)+6 0.6 - 12]/12—15336 kH - M;

Fo=Fig(e + @) + vy [h(b — §)/2 &+ td] + b.diy,, = 130,39 tg (28° +
+30°) 1 200 -1 [57(36 — 0.6)/2 4 0.6 - 1.2] + 426 - 21 — 45532 xH.

e = 153,36/45532 = 0,34 w.
b = Fu(l 4 66/b)/ by = 455,32 (1 %= 6 - 0,34/4.2)/4.2;
o b = 161,07 KTla,

p_.. = 55,75 klla,
Poae = 161,07 kIla < 1,2R = 1,2 - 325,36 = 390,4 k[la.

Pacyer ocHoBaHHA Mo aedopMaudaIM YA0BAETBOPeH.

Oupeneaenne yCHAHR B 3A€MEHTax CTeHL

YCHARS B BepTHKaNbHOM 3aeMeHTe (puc 14) onpeseasiem no dopmynam
nm 617

Ceuenme 1—1 (npu y—h =057 m )

rae Yy = Yq + Yo,

M,_, = Pyy’/6h + Py(y — ya)’/2 = 45,21 - 5,7°/6 - 57 + 6,15 (5,7 — 1,35)?/2 =
= 303 kH - m,

Q= Pyy?/2h + P,(y — ya) = 45,21 - 5,7°/2 - 5,7 + 6,15(5,7 — 1,35) = 155,6 KH.

Ceyerne 2—2 (npu x2 = 0,6 ™)

e=—038 M << b/6=23,6/6=0,6 M,
Py =vyyid =209-12-1,2=30,1 kH,



Poax = Fo (1 + 6e/b)/b = 481,56 (1 4 6 - 0,38/3,6)/3,6 — 218,49 xIla:
pon = Fo (1 — 6e/b)/b = 481,56 (1 — 6 - 0,38/3,6)/3,6 — 49,05 klla;

M,y = P%x3/2 + D10t (P! Prnes + 3b/%2 — 1)/66 == 30,1 - 0,6%/2 —

— 218,49 - 0,6° (49,05/518,49 1 3 + 5,6/0,6 — 1)/6 - 3.6 — —32.21 kH + u;
= PZxs — Poos X3 Pt/ Proae + 26/x2 — 1)/2b = 30,1 + 0,6 —

— 21849 . 062(4905/21349-1'-2 3,6/0,6 — 1)/2 - 3,6 = — 104,56 kH.

Ceyenne 3—3 (npn x3 = 3m)

e=0,38 M < 5/6=10,6 m,
xa > &+ xp; (E=0)
P,y = Py tg (e + ¢f) /tg e = 45,21 tg (28° + 30°)/tg 28° = 136,07 kH;
Poyg= P, tg(e + ;) /tg e = 6,151g (28° + 30°)/tg 28° = 18,51 kH,
Ply = yiyih = 20,9 - 1,2 - 5,7 = 142,96 kxH;
xp=yptge=14381tg28° =233 M;
M,g__,g = Pminxs (pmu/pm", 4 3b/x3 — l)/ﬁb — wa2/2 — Pogxy (x3 — & — Xp/2) —
— x3 (Poy — Pw)/ﬁ(b — )= 49,05 .- 3° (21849/4905+ 3~36/3—1)/6 - 3,6 —
13607 3/2 — 18,51 - 2,33(3 — 0 — 2,33/2) — 3% (142,96 — 136,07)/6 (3,6 —
— 0,6) = —269,28 kH - wm,
QJ-—-J = pmmx2 (pmu/pmm + Qb/x3 g l)/2b - ﬂ'!'x-?' Pﬂﬂxb Bl
x5 (Pyy — Pry)/2(b — £) = 49,05 - 3% (218,49/49,05 + 2 - 3,6/3 — 1)/2 - 3,6 —
— 136 07 - 3 — 18,51 - 2,33 — 32 (142,96 — 136,07)/2 (3,6 — 0,6) = — 104,06 kH.
MaxcuMajibHhe pacuesHbie YCHAMST AAA NPOBEPKH I[POYHOCTH CEYEHHH 3ae-
MEHTOB CTEHM:
d) BepTHKaJILHOTO 3JeMeHTa (npH y = 5,156 M):

Ml—f —_— 45,2] * 5,153/6 * 5,7 + 6,]5(5,15 - 1135)2/2 —= 224,96 KH * M,
Q,_, = 4521 - 5,152/2 - 57 4 6,15(5,15 — 1,35) = 128,55 kH.

6) dyHpaMeHTHOR NJAHTH (npH X3 = 2,50 M):

M;_; = 49,05 - 2,55° (218,49/49,05 + 3 - 3,6/2,55 — 1)/6 - 3.6 — 136,07 - 2,55%/2 —
18,51 - 2,33(2,55 — 0 — 2,33/2) — 2.55° (142,96 — 136,07)/6 (3,6 — 0,6) =
— —218,95 kH - M,
Qs = 49,05 - 2,557 (218,49/49,05 + 2 - 3,6/2,55 — 1)/2 - 3,6 — 136,07 - 2,55 —

18,51 - 2,33 — 2,552 (142,96 — 136,07)/2 (3,6 — 0,6) — — 119,63 kH.

Mpumep 6. Pacuer cren noasaaa (naneapHnifR papuant)

INano. Hapyxnass naneabHasi crena Tpexnpo/aeTHOro nojgpajna ¢ JEHTOYHWIM
dysnamentoM (puc. 15). leomerpuueckne napamerpu caeaywowmue: Ay = 0,95 wm;
hy = 615 M, h3~—12 M, b=3,3 M, f|=0,21 M, t2"-—"‘-0,45 M, = (.98 M,
d= 1,35 m. Ha npuame oGpyumieHHs pacnonokeHa paBHOMEpPHO pacnpefejeHHas
Harpyska HHTEHCHBHOCTBIO ¢ = 00 klla. Marepran naHenbHOR CTeHH — OETOH
kracca B 25 (Ey,=3-. 107 kiIla). TpyHT OCHOBaHHA H 3acHIKH — CYTJIHHKH
CO CAeAYOULMMH xapaKTepHcTHKaMH. y" =18 xH/m’, ¢"=24°; ¢" =16 klla;
E=2.10*«lla.

TpeGyerca nposepuTb NPHHATHE pa3Mepbl NOAOWIBH (YHAAMEHTa H ONPEAEIHTD
pacyeTHble YCHJAHA B CTEHOBOH MaHeaH,

OnpenenfieM pacyeTHHE XapaKTEPHCTHKHM FPYHTA OCHOBAHHSA

7, =105.9"= 1,05 18 =189 kH/M*; v, = 7" = 18 kH/mM*;
Q= 9" /v =28°/1,16=21°; q,; =¢"= 24°
=¢"/1,6 = 16/1,5 = 10,7 klla; ¢, = c" = 16 klla
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Puc. 15. K pacuery crenm noasaaa (naweannswd sapuant)

Pacyernnie XapakTepHCTHKH TPYHT3 3aCHiNKH.

vi =095y,= 095 189= 18 kH/m’; ¢}, = 0,95y,, = 17,1 xH/m>;
(Pf=019 [PI=O,Q d 2]D= lgn' ‘P;I =0,9‘:P”=22n,
c; == 0,5 Cl - 0,5 . 10,7 - 5,35 KHH, C;I —_ 0,5 C" — 8 Kna

OnpenenseM HHTEHCHBHOCTb AABJIEHHSA TPYHTa.
| Ilpu pacyere no neppoMy npeneNbHOMY COCTOSIHHIO:

A= tg’ 6y = tg (45° — 19°/2) = 0,509;
8) OT CHMMETDHYHOrO 3arpyXeHHWa TPyHTa 3achinku no d¢opmyae (1)
(ﬂpll Ry — 0):

Py, = [yyth — 2c cos 8y cos e/sin (8p + e)) Ay/h =18 - 1,15 - 8,3 —
~— 2 - 5,35 cos 35° 30/ cos 0°/sin (35°30 + 0°)] 0,509 - 0,95/8,3 = 9,14 k[la,

Py2=[18 - 1,15 - 8,3 — 2 . 5,35 cos 35° 30" cos 0°/sin (35°30° + 0°)] 0,509 X
X 7,1/8,3 = 68,28 xIla:

Pp=[18-.1,15-83— 2. 535 cos 35°30 cos 0°/sin (35°30” 4 0°)] 0,509 X
X 8,3/8,3 = 79,82 klla:

6) OT OAHOCTOPOHHEro 3arpyX€HHsl NMPH3Mbl OGPYILIEHHS BPEMEHHOW Harpys3Kof
no ¢opmyae (9)

Py=qyih=50-12 . 0,509 = 30,54 klla

2 Tlpu pacuere 1o BTOPOMY Npefe/bHOMY COCTOSIHHIO:
A = tg® Bp = tg® (45° — 22°/92) = 0,46,

8) OT CHMMETDHYHOrO 3arpyXeHHf 3achiNK# (npH k; = 0):

Pyv=[17,1-1-83— 2. 8cos 34° cos 0°/sin (34° + 0°)] 0,46 - 0,95/8,3 =
= 6,22 klla;
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Pya=1{[17,1-1.83—2-.8cos 34° cos 0°/sin (34° 4+ 0°)] 0,46 - 7,1/8,3 =
= 46,51 klla;

Piz= (17,1 -1-.83—2-.8cos34° cos 0°/sin(34° + 0°)] 0,46 - 8,3/8,3 =
= 54,37 «ila,

6) OT OAHOCTOPOHHEro 3arpyXeHHf NPu3Mbl OOpYUIEHHSA BPEMEHHOH HArpys3koi:
Pe=50.1-046=23 xlla

Jlonoxnnreasune napamerphl

brea = (2t2 + 4)/3 =(2 - 0,45 + 0,21)/3 = 0,37 w,
t1/tz2 = 0,21/0,45 = 0,47 no taba. & v, = 0,329; v2 = 0,08;
Iy =162,4/12=1.037%/12=42 - 10° M,
E'=(0,5+4 03r)8E=(05+0,3-0950,7-2.10"=1,1. 10" klla,
m = (h2 + h3}/h: = (6,15 + 1,2)/6,15 = 1,2,
k, o= wEym*/Eb?hy =6 -3 - 107 - 4,2 - 107 - 1,22/2 - 10* - 3,3% . 6,15 = 0,81;
Reeza=3-3-10"-42.107%.12%/2-10'.3,3°. 6,15 =041;
ki = RoEplyJE'R3 =2 -3 . 107 - 4,2 - 107°/1,1 - 10* - 6,15° = 0,1;
G = G 4 G,
rae Gi # G2 — coOTBeTCTBEHHO BeC TPyHTa H BpPEMEHHOH HArpysxH Haj
AeBOR yacrToio dyHAaMeHTa:
Gi=71-1-155-18-1,1=2179 kH, (G!== 198,09 kH);
G, =50.1,2-.155=93 kH, (G3=177,5kH);
G3 — Bec yHAaMeHTa M IpYHTa Ha ero obpe3ax;
Gz=33-1-12-23. 1,1 =100,2 kH, (G;=91,1 kH);
G4 — BeC KOHCTPYKIHH NOJABaJNa H CPYHTA HAL HHM;
G: = 81 kH, (Gi{= 74 kH),
Fo=G 4+ Ga+ Gs+ G,= 217,94 93 4+ 100,2 4+ 81 = 492,1 kH,
(F} = 440,69 kH).

Pacuer ochHoBanus no Hecymiel cnoCOOGHOCTH

OnpepensieM ONOPHYIO PEAKUHIO OT CHMMETPHUHOT'O 3arpy>KeHHs no ¢popmyae (78)
NpH @ = 3
Ry =[Py (vi + km/2) 4 (Py2 — P,1) (v2 + km*/6)) ha/(1 + k) — Giek/(1 +
+ k) (has + h3) =[9,14 (0,329 + 0,41 - 1,2/2) + (68,28 — 9,14) (0,08 +
+ 0,41 - 1,2%/6)] 6,15/(1 + 0,41) — 217,9 - 0,98 - 0,41/(1 4 0,41)(6,15 + 1,2) =
= 60,41 kH.

OT OofHOCTOPOHHEro 3arpyeHHsl ONOPHYI0 peaKuHI0 onpeensieM no Gop-
myne (82)

Rz = Pgha (vi + km/2)/(1 + k + ki) — Gaek/(1 + k + k) (he + h3) =
— 30,54 - 6,15 (0,329 + 0,41 - 1,2/2)/(1 + 0,41 + 0,1) —
— 93 .0,98 - 0,41/(1 4+ 0,41 + 0,1)(6,15 +1,2) = 68,15 kH:

R = R, + R: = 60,41 + 68,15 = 128,56 xH.

Casurawpwmyio cuay Fg, B ypoBHE NOAOWIBH CTeHH onpeaeasieM 10  ¢op-
mMyae (85)

Fo=—R 4 (Py + Pys + 2P,) (he + h3)/2 =
— —128,56 + (9,14 + 79,82 + 2 - 30,54) (6,15 + 1,9)/2 = 422,84 «H.

YaepxuBaioUlyio CHAy CAeayeT onpeaenarb no ¢opuynae (19)

F:I=Fptg(q)]'— ﬂ)+ bcl+ Er=492,1 tg (21u “"OD)+ 3,3 * 5+ 17,22:
= 222,64 kH,
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rne E, — NACCHBHOE CONPOTHBJAEHHE TPYHTA, onpeaensieTc npn A, =1, h, = d =
= 1,30 M

E, = yh?A /2 + ch, (A, — D) /tg ;=189 - 1,35 - 1/2 + 0= 17,22 xH.
Pacuer ycTo#uMBOCTH CTeH MoABasa MNpPOTHB CABUra rMpoBepAeM H3 YyCa0-
Busi (15)
Fa=42284 kH> y.F,,/y.= 0,9 - 222,64/1,15 = 174,24 kH.

Ycaosue {(15) ne ynosnerBopeno  Heobxoguma YCTaAHOBKA Pacnopok, npe-
NATCTBYIOUIHX CMeleHHIo ¢pyHaamenToB B 3tom caydae 8 = 0

[lpousBoauM npoBepKy YyCTOHUMBOCTH TPYHTA OCHOBAHUA H3 YCIoBHA (26),
TakK Kak tg 01 = 0 < sin ¢,.

Onpeaeasiem u3rubapinue MOMEeHTH B ypoBHE 1noaowBb ¢ywaamedTa 1o
dopmyne (87)

Mo = —R (ha + h3) + (2P31 4+ Pys + 3P) (he + h3)’ /6 — (Gi1 4+ G,) e =
= — 128,56 (6,15 + 1,2) + (2 - 9,14 4 79,82 -+ 3 - 30,54) (6,15 + 1,2)*/6 —
—(217.9 4 93) 0,98 = 458,51 kH - m.

IJKCUCHTPHCHTET TIPHIOKEHHA DPABHOLCHCTBYIOUEH:
e = Mo/F, = 458,51/492,1 = 0,93 m.

fIpuBenenHas wHpHHA noKOWBLH (PyHAAMEHTA:
b’ =56 — 2e=33—2.093 =144 m.

BepTHKANBHYIO COCTARAAILYIO CUIbl TPefeNbHOro CONPOTHBICHHA OCHOBAHWSA
onpeanensiem no gopmyac (28)

N.,= bh"(Nyb'y; + Ngyid + Nec)) =
= 1,44 (3,48 - 1,41 - 180 4 7,25 - 18 - 1,35 + 16,02 - 10,7) = 636,92 wH,

rae Ny=348; N,=725, N, = 16,02 npudarsl nmo Ttaba 5 npH ¢, = 21" O, =0
Fo=492,1 kH << y:N./y, =09 - 636,92/1,15==498,46 xH (ycioBue ynos.iciBopiin)

Pacuer ochoganHa no aedopMaAUHAM

Pacuersoe conpoTuBjieHHe [rpyHTa ocHoBawus R onpegeasiem no ¢op-
myjae (97)

clye: 7 R 1,25 . I
R = Y 2" z [Mybyy + Mydy( + (Mg — 1) dyyfy + Mecy] = l 10,72 X
X33-184387-135-17,1 4+(3,87 —1)2.17,1 + 6,45 - 16] = 378,94 «lla,
rae yo = 125, yoa2==1 (rabn 6), k= 1,1, d,=2 M, no T1aba. 7 npu @, == 24°

M, =072, M, = 3,87, M. = 6,45

OnopHas peakunsi OT CUMMETPHUHOrO 3arpyxxeuHa (NpH o = 3).

T=(Phi(vi + km/2) + (P32 — PR) (v2 + km”/6)) ho () + k) — Giek/(1 +

+ k) (2 + h3) = [6,22(0,329 4- 0,41 - 1,2/2) + (46,51 — 6,22) (0,08 +

+ 0,41 - 1,2°/6)]16,15/(1 + 0,41) — 198,09 . 0,98 - 0,41 /(1 + 0,41) (6,15
+ 1,2) = 39,29 kH.

Onopras peakuys OT OAHOCTOPOHHETO 3aTrpyXKeHHs

R = Pphy (vi + km/2)/(1 + k + k) — G3ek /(1 4+ k + ki) (h2 + h3) =
=23 - 6,15(0,329 + 0,41 - 1,2/2)/(1 + 0.41 + 0,1) — 77,5 - 0,98 - 0,41 /(1 +
+ 0,41 4 0,1) (6,15 + 1,2) = 51,05 kH;

R" = R? 4+ R% = 39,29 + 51,05 = 90,34 kH;
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M§ = —R" (hs + h3) + (2P51 + Pis + 3P5) (h2 + h3)’/6 — (Gt + GH e =
= —90,34 (6,15 + 1,2) + (2 - 6,22 + 54,37 + 3 - 23) (6,15 + 1,2)?/6 —
— (198,09 4 77,5) 0,98 = 288,66 kH - M,

¢" = Mj/F: — 288,66,/440,69 = 0,66 M,
& >b/6=33/6=0,55 Mm;
Doy = 2F3/3C0 = 2 - 440,69/3 - 0,99 = 296,76 klla,

rae ¢o = 0,56 — "= 0,5+ 3,3 — 0,66 = 0,99 M.

Pacyer ocHOBaHHSi MO xedopMalHAiM YROBJIETBOPEH.

Onpeneaenne pacueTHblX YCHANHA B cTeHoBOoM navenn (Ha 1 M AJMHN)
OnopHas peakuus R B BepxHe#t onope (npH o = 6):

Ry == [9,14 (0,329 + 0,81 - 1,2/2) 4 (68,28 — 9,14) (0,08 +
+ 0,81 - 1,2°/6)}1 6,15/(1 4+ 0,81) — 2&;’,9 . 0,98 - 0,81/(1 + 0,81)(6,15 4+ 1,2) =
= 66,57 kH;

Rz = 30,54 - 6,15(0,329 + 0,81 - 1,2/2)/(1 + 0,81 + 0,1) —
—93.0,98 - 0,81 /(1 + 0,81 + 0,1)(6,15 + 1,2) = 74,88 kH;

R=Ri + R=66,57 + 74,88 = 141,45 kH = Q,,.

PaccrosstHHe OT BepXHEH Onopo A0 MAKCHMAaJbHOIO NPOJETHOrT0O MOMEHTA
onpeneasieMm no dopmyae (89)

ye.o = [V (Pyi + Po) + 2Q, (Py2 — Py1)/h2 — (Pyi + Py)) ho/(Py2 — Pyi) =
= [ /(9,14 + 30,54)° 4 2 - 141,45 (68,28 — 9,14)/6,15 — (9,14 +

+ 30,54)] 6,15/(68,28 — 9,14) = 2,69 M.

[TponeTHHH MOMEHT Ha pPacCTOSIHHM Y. , OT BEpPXHeH Onopo onpejeasieM no
dopmyae (88)
My = Qﬂyci e [(PTI + PQ) + (P?‘j! -— P?]) yﬂ,, 0/3’]2] yg‘ 0/2 —

= 141,45 - 2,69 — [(9,14 + 30,54) + (68,28 — 9,14) 2,69/3 - 6,15] 2,692/2 =
= 206,13 kH - M

[Ionepeunyio cHay B HHXHEM CEYEeHMH CTEHOBOM nanean (npn o ==3,
Q. = 128,56 kH) onpepensiem no ¢popmyne (91)

= Qs — [(Py1 + Pg) + (Py2 — Py1)/2] ha = 128,56 — [(9,14 + 30,54) +
+ (68,28 — 9,14)/2] 6,15 = —297,33 xH.

Marn6aominii MOMEHT B HHXXHEM CEYCHHH CTEeHOBOH mnasHeau (npH o = 3)
onpenesseM 110 ¢opmyae (92)

M, = Q.h2s = [(Py1 + P;) + (Py2 — P;1)/3} h3/2 = 128,56 - 6,15 —
— [(9,14 + 30,54) -+ (68,28 — 9,14)/3] 6,15°/2 = —332,56 xH - M.

Mpumep 7. Pacuer crenn noasana (6a0ounnif sapuanT)

IlaHo. B KHpNHYHOM 34aHHH MNORBAJbHOE NOMElLIeHHE C HAPYXHLIMH CTeHaMH
H3 Gerouunx 6aokoe. Kaacc Gerona no npounoct B 3,5 (E,==8,5- 10° kIla).
llinpuna 6aoxkoB {= 0,6 M. I'eomerpHueckHe napaMerpnl CTEHbl NPHBEACHH Ha
puc. 16, rae:
by =085 M, ho=26 M; h3=0,35 M; H=38 m;
=295 M; b=14 M, ¢g=10 klla; c = 150 kH:
Ni=136 kH; e=05mM; M;=8 xH - -m; M;=73 kH - ~
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Puc. 16. K pacuery crenm noasaxa (6aoynuli B2pmant)

FpyHT OCHOBAHHSI ¥ 33aCHNKH — CYIIMHKK CO CACAYIOUIMMH XaPaKTepHCTH-
KaMH:

"= 19 kH/M>, ¢"=26° c¢*=15 k[la; E = 1,9 . 10* klla.

Tpebyercs NMpOBEpHTL NPHHATLIC pa3Mephl NOAOLUBH ¢pynnamenta H OlNPENESHTD
pacyeTHbie YCWIHA B CTEHOBOR NaHenw.

PacuerHbnie xapakTepHCTHKH TPYHTa OCHOBAHHA:
ni=1,05. 9" =105 19=20 xH/¥*, v, =7"=19 kH/w’;
P == @"/ye = 26°/1,15 = 23°;, ¢, = @" = 26°;
= ¢"/1,5=15/1,5 =10 kIla; ¢;; =" == 15 «lla.

PacyeTHbie XapaKTepHCTHKH IPYHTa 3AaCHINKH:
v = 0,95y, = 0,95 . 20 = 19 kH/M>; ¥, = 0,95y, = 18,1 kH/m?;
tp; = 019@1 - 019 . 23‘: —_— 21::; q);l —_— O,Q‘PH e 23n;
¢ =0,5c,=0,5-10=5 klIla; ¢, = 0,5¢;,;=7,5 klla.

OnpenessaeM MHTEHCHBHOCTb JaBJieHHsl TPYHTA.

1. Ilpn pacuere no neppoMy NpeaeqbLHOMY COCTOSIHHIO:

0o — 45° — @[/2 = 45° — 21°/2 = 34°30°;
A == tg° 0o = tg?34° 30’ = 0,472;

a) OT COOCTBEHHOTO Beca IrpyHTa 3achifKkH (npH ky = 0):

P‘fl —-—0

Py2 = {vyyih — 2c cos 0y cos e/sin (60 + )] Ay/h = [19 - 1,15 « 2,95 —
— 2 - 5 cos 34° 34’ cos 0° /sin (34° 30 + 0°)] 0, 472 2,6/2, 95 — 20,76 xlla;
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P3==[19.1,15+295 — 2 . 5cos 34° 30" cos 0°/sin (34°30" 4 0°) 0,472 X
X 2,95/2,95 = 23,56 kila;

6) oT 3arpy»XeHus BpeMEHHOH Harpy3kKou.
Py,=gyh= 10 1,2 - 0,472 = 5,66 klla.
2. [1Ipn pacuetre no BTOPOMY NpeneNbHOMY COCTORHHIO®

05 = 45° — @, /2 = 45° — 23°/2 = 33°30’:
A" = ig* 0] = tg’ 33°30’ = 0.438;

a) OF cOOCTBEHHOrO BECA IPYHTA 3aCHNKH (npH Ry = 0):
P3 = 0; '
Pyo={181-1-295— 2. 75cos 33°30 cos 0°/sin (33°30’ + 0°)] 0,438 X
% 2.6/2,95 = 11,86 k[la:
Pyrs=[18,1 - 1 « 295 — 2 - 7,5 cos 33°30’ cos 0°/sin (33° 30/ 4+ 0°)] 0,438 X
X 2,95/2,95 = 13,46 «[la;

6) OT 3arpyXeHHfl NpH3Mbl 00pyIUCHHS:
P;=10-.1-0,438 = 4,38 klla.

JononHuTesnHbE napaMerphl

Ih=1-/12=1.06%/12=18.10"% m*

[Ipn t == const no taba 8 v = 0,375, v = 0,1;
m, = H/(h] + hz) — 3,8/(0.85 —|— 2,6) = Lh_
n=hy/(h + h)) = 0,35/(0.85 + 2,6) = 0,1,
ny = ha/(hy + h2) = 2,6/(0,85 4+ 2,6) = 0,75;
k, o= oFdym*/Eb’ (hy + h)=6-85-10°- 181077 .. 1,17/1,9 - 10* X
X 1.4° (0,85 + 2,6) = 8,65;
Ry_3=3-85-10°-18.107%. 1,1°/1,9 - 10* - 1,42 (0,85 4 2,6) = 4,32.

Bec ¢yHnamenra # rpyHTa Ha ero ofpesax
=1,4-1-035-23-1,1 =124 kH; (G"= 11,3 kH).

Bec rpyHra # BpeMeHHOH Harpy3KH Haa JeBOH 4acTelo (yHaaMeHTa:
Gi+ Go=26-1-04-19-1,14+04-10-12=26,54 kH, (G7+4 G3=23,76 xH).

Bec cTenbl noapana:

Gy =06 -345-1-24- 1,1 = 54,6 kH, (G = 49,7 kH).
F.=G 4 G+ Ga+ Gy3 4+ N, = 12,4 + 26,54 + 54,6 + 150 = 243,54 kH;
F' — G"+ Gt + G+ 'Gi+ N'= 11.3 + 23,76 + 49,7 + 136 = 220,76 kH.

Pacuyer ocHOBAHMA 110 HECYUlEeR CNOCOGKHOCTH

Onpenesfem ONOPHYIO peakllHi0 B ypPOBHE HH3Aa MNepexkpuiTHs no ¢opmyae npH
k=432 (0 = 3): |
R = QH == (h] + hg) {Pq [41’1';jl — ﬂ|l -+ 4k (ﬂl <+ n)2/m|]/8 -+ PT_! [ISn? — 3!1? ~+
+ 20k (ny + n)}/mn1/1203/() + k) + [M:.(1.5m + k) — (G + G))ek)/H (1 +
+ k)= (0,85 4 2,6) {5,664 - 0,75° — 0,756* 4+ 4 - 4,32(0,75 4+ 0,1)°/1,13/8 +
+ 20,76 [15 - 0,75° — 3 - 0,75 4 20 - 4,32(0,75 + 0,1)*/1,1 - 0,75]/120}/(1 +
+ 4,32) + [8(1,5 - 1,1 + 4,32) — 26,54 - 0,5 - 4,32]/3,8 (1 + 4,32)= 13,19 kH

Capuraioulyio cHly B YpPOBHe MOAOWBL (PyHAaMeHTa onpeaesieM [0
dopmyne (95}
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Fea = —R 4 (Py; + 2P)) (h2 + h3)/2 = —13,19 + (23,56 + 2 - 5,66) (2.6 +
4+ 0,35)/2 = 38,96 kH.

YAepXHBaAOILYIO CHAY onpenetsieM no dopmyse (19)

For=Fotglor—B)+ bai + £, = 24354 1g (23" — 0%) + 1.4 - 5+ 25 =
= 112,88 kH,

rae E, =y,a7h, /2 4+ ¢, (b, — D)/tg 9, =20 - 0,5° - 1/2 4 0=2,5 xH.
Pacyer ycTtoHuMBOCTH cCTeH NOABaja nNPOTHB CABHra npoBepAeM H3  YCJIO-
Bus (15)
Fsoe = 38,26 xH < vy.F../v, =09 - 112,88/1,15 = 88,34 «H

Ycaosue (15) ynopaersopeHo.
[IponzBoanm npoBepkKy APOYHOCTH T'PYHTOBOrO OCHOBAHMSA

tg 8, = Fyu/F, = 38,26/243,54 = 0,157; & = 9°

Tak kak 8; = 0,157 << sin ¢, = 0,3907, pacuer npoYHOCTH TPYHTOBOro OCHOBA-
HUS! TPOH3IBOAHM H3 yciaoBHu (26).
Onpenensiem H3aruGaiomHfi MOMERT B YPOBHE [M0AOWBH (YHAAMEHTa CTEHb

Mo = —RH 4 P,h*/2 4 P.3h* )6 — (G) ¥ Go) e + My = —13,19 - 3,8 +
+ 5,66 - 2,952/2 4+ 23,56 - 2,95%/6 — 26,54 - 0,5 + 8 = 3,41 kH - M

IKCUEHTPHCHTET NPUJIOKEHHS PABHOAEACTBYIOILEH:
e = My/F, = 3,41/243,54 == 0,014 m.

[IpuBenennan wxHpuna nogowsk PpyuaameHra:
b'=b—2e=14—2.0014=137m

BepTHKAaNbHYIO COCTABARICILYIO CHJB MPEASTbHOr0 CORAPOTHBJAEHHS OCHOBAHHUSA
onpeneaaeMm no gopwvyae

N, == b' (Nyby, + Noyid + Nec)) = 1,37(2,72 - 1,37 - 20 4+ 6,71 - 20 - 0,5 +
+ 13,15 - 10) = 37419 xH,

rae N, =272, N,=6,71; N.= 13,15 (no taba. 5 npu 6, =9 n ¢ =23").

[Tposepsiem ycnoBue (26)
F, = 24354 kH < v.N,/v» = 0,9 - 374,19/1,15 = 292,84 xH.
YcnoBue (26) yanossieTBOpEHO.

Pacuer ocnoBanns no aAchopmannam

PacueTHoe conpoTHa/leHHe TpPYHT2 OCHOBaHHSi R onpeigensieM 0o (QOpMYy-
Jge (97)

c1Ve2 1,25 -
= 312 (M, + Medvl, + (Mg — 1) datiy 4 M ] = 222~ [0.84 X

X 1.4 . I9+437 0,5 18,1 + (4.37 — 1)2 - 18,1+ 0.9 - 15} = 326,57 Klla,

rae Yo = 1,25, =1 (ra6a. 6); k= 1,1, M, =084; M,=437;, M. =069
(onpenesennt no taba. 7 npu ¢, = 26°); d, =2 m

Peakuus B ypoBHe HH3a nepekpuiTHs no dopmyae, rae k& == 4,32 (0 = 3):
R" = Q" = (h) + ho){P2[4n} — ni + 4k (n: + n)*/m]/8 + Pl [15n] — 3ni +
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+ 20k (n1 + n)°/mni]/120}/(1 + k) + [M"(lSm: + k) — (GT + GDek]/H(1 + k) =
—(085+26){438[4 0,75° — 0,75* + 4 - 432(075+01 /1,11/8 +
4+ 11,8615 - 0,75° — 3 - 0,75 + 20 - 4,32 (0,75 + 0,1)*/1,1 - 0,75]/120}/(1 +
+ 4,32) + [7.3(1,5 - 1,1 4 4,32) — 23,76 - 0,5 - 4,32]/3,8 (1 + 4,32) = 8,01 kH,
Mg = —-R"H+P"h2/2+P$3h /6—(0'1'—{— G3 e + MF=
= —8,01 . 38+433 2,95%/2 + 13,46 - 2,95%/6 — 23,76 - 05+73-—-356 KH- M,
e" = M3/F; =3,56/220,76 = 0,02 M << b/6=1,4/6=10,23 M
Pmax = Fov (1 + 6€"/b)/b = 220,76 (1 4+ 6 - 0,02/1,4) /1,4;

min

p. = 171,2 kTla < 1,2R = 1,2 - 326,57 — 391,88 k[la:
p. = 144,17 klla.

Pacuer ocHOBaHHA 110 Je¢opMallHAM YAOBJIETBOPEHN.

Onpepencnsie pacuerHnix yCHAHA B crenosmx Gaokax (Ha | M cTeHm)

Peakusio R B ypoBHe HHM3a nNe€peKpHITHS onpenpesasem no ¢opmyae (93),
rae R = 8,65 (v = 6)

R=Q,= (085—]—26){566[4 0,75° — 0,75 + 4 - 865(075-1-01)2/1 17/8 +
+ 20,76 [15 - 0,75° — 3 - 0,75* 4+ 20 - 8,65 (0,75 + 0,1)%/1,1 - 0,75]/120) /(1 +
+ 8,65) + [8(1,5- 1,1 + 8,65) — 26,54 - 0,5 - 8,65]/3,8 (1 + 8,65) = 13,51 I{H

PaccrosiHHe OT MAKCHMAJbHOTO [POJETHOFO MOMEHTa [0 BepXHed Onophi:

Ye, o = [V P: + 2Q Py2/h2 — Pg] h2/Py2 + hi = [ V5,667 + 2 - 13,51 - 20,76/2.6 —
— 5,66]12,6/20,76 + 0,85 =211 M.

MaKCHMAaNbHLIA NPOJIETHHA MOMEHT B CTeHe (y. , = 2,11 Mm):
Myc.o = Quye.o — [Pg + Pya (Ye.o — h1)/3h2) (ye.o — MY’ /2 — M. =

= 13,91 - 2,11 — [5,66 + 20,76 (2,11 — 0,85) /3 - 2,6] (2,11 — 0,85)2/2 —_—8 =
= 13,36 kH - M.

Onopras peakuHs B HHXHEM CEYEHHH CTeHbl mnoABajAa (NpH o =3
H Q, = 9,21 kH):

Q.= Q, — (P + Py2/2) ho = 9,21 — (5,66 + 20,76/2) 2,6 = —32,49 kH.

HN3rubaomuii MOMEHT npH y. = 3,45 Mm:

M, =921 . 3,45 — [5,66 + 20,76 (3,45 — 0,85)/3 - 2,6] (3,45 — 0,85)2/2 — 8 =
= — 18,75 KH - M.

Npumep 8. Pacuer croabuyaroro ¢yHnaaMenTa, BOCNPHHEMAIOULETO
60X0BYyI0 HArpy3xy OT CTE€H NOojBaJa

JlaHo. YernipexnpoJeTHHA NORBaJ IUHPpHHOA B = 18 M pa3meilleH B NPOH3BOA-
crBeHHOM 3aaHHH. OrpaxkaaiouiHe CTEHOBhHIe NAHEJAH MOABaJja pacrnojoXXeHbhl TOpH-
30HTANbHO K ONHPAIOTCA HA OGaHKETHYK® 4acTb NOAKOJIOHHHKOB (pyHAAMEHTa
aganus. Knace GetoHa MOAKOJOHHHKOB Mo npoyHoctd B 15 (E, = 2,05 - 107 kI1a).
[eomerpHuecKkHe nmapaMeTphl KOHCTPYKLHH npHBefeHn Ha puc. 17, rae: g = 10 klla,
M, =400 xH - m; M/ =363,6 xH - m; N=1200 xH; N" = 1090 kH, A3 = 0,6 M,
ho =375 m; a=b=2,1 M

BepxHaa 1wIapHApPHAs OnNopa NpPHHATA B YPOBHE HH3a IUIHT TNEPeKPHTHSA
noasana. I'pyHT OCHOBaHHA M 3acChiKH HMEET CJeAYIOllHe XAaPAKTEPHCTHKH
¥" = 18 kH/M°, ¢" = 32°; "= 0.

Tpebyercss npoBepHTb MPHHATHE pa3Mephl MOAOWIBH (YHAAMEHTA H OMNMPEALJUTH
pacyeTHHe YCHAHR B 6aHKETHOH yacrTy croabuatoro ¢pyHaameHra
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F Puc. 17. K pacuery crvoa649atoro pyHaamenta co creHoh noasana

PacueTHble XapaKTEPUCTHKH TPYHTA OCHOBAHHA"
v,=105.-9y"=105-18=189 kH/M% v =17"= 18 kH/m?
Q= @"/ve =32°/1,1 = 29°; @ = @" = 32°;
= O, ey = 0.

PacuyeTHuie XapakTePHCTHKH I'DYHTA 3AaCHINKH:

v, =095y, =095 - 18,9 = 18 xH/u* v} = 0,95y, = 17,1 «H/u’;
¢ = 09¢ =09 - 20° =26° ¢} = 0,9¢; =29°

OnpenenenHe HHTEHCHBHOCTH AABJACHHA TrpyHTA

MHTeHCHBHOCTb [ABJIEHHA TPYHTA Ha& MNOAKOJOHHHK (PYyHAAMEHTa NPHHHMAaETCH

C rpy30BoM nJaomland npu [ =6 m.
1. [Ipn pacuere no nNepBoMy npeAesbHOMY COCTOSIHHIO!

A= tg® 0 = tg® (45° — ¢;/2) = tg? (45° — 26°/2) = 0,39,

a) OT COOCTBECHHOIO BeCa TPyHT2 3aCHINKU:

Pvl = (J;
Py = [yvihh — c (ki + k)] yl/h = [18 - 1,15 . 4,35 - 0,30 — 0] 3,75 - 6/4,35 =
= |81,064 «I[la;

Py =[18-1,15- 4,35 - 0,39 — 0] 4,35 - 6/4,35 = 210,71 «lIla;
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6} or 3arpyeHHR BPEMEHHOH HArpy3koH
P,=gqgyAl=10- 1,2 . 0,39 - 6 = 28,08 klla

2. Ilpu pacuere nNO BTOPOMY NPEAENLHOMY COCTOAHHIO:
A" = tg® (45° — ¢{,/2) == tg” (45° — 29°/2) = 0,347,

a) ot co6CTBEHHOIrO BECA TPYHTA 3AdCLINKH:

Py = [yyihd" — ¢ (ke + ko)l yl/h = 0;
Ply=[17,1 - | - 435 - 0,347 — 0] 3,75 - 6/4,35 = 133,51 «[la;
Pty =[17,1 - 1 - 4,35 - 0,347 — 0] 4,35 - 6/4,35 = 154,87 «Ila:

6) OT 3arpyxKeHHst BpEMEHHOH HArpy3KOH:
P, =gqgy\'l=10-1.0,347 - 6 = 20,8 klla.

Jdonoanureavnsie napamerpnl

G .— Bec ¢pynAaaMeHTa d MINTH HA ero obpesax 240 kH (G" = 216 kH);
G) — Bec TPyHTa W BPEMEHHOHK HAFPY3KH HaA JeBOH 4acTbio PYHAAMEHTHOH NJHTH
220 kH (G7 = 180 kH);
G2 -— Bec crenbt nogsana 109 kH (G2 = 99 kH),
Fob=G+ Gi+ Gy + N=240 4 220 4+ 109 + 1200 = 1769 kH;
(Fi = 1585 kH),
Ih=109-09/12=55-10"2% m".

npu { = const no taba. 8 vy = 0.375, Vg = O,I;
= (ha + h3)/h2 == (3,75 + 0,6)/3,75 = 1,16;
k. _ o= owEplym?/Eb%hsa =16 - 2,05 - 107 - 5,5 - 1072 . 1,162/2 - 10* - 2,12 . 3,75 X
X 2,1 = 13,11;
b _.=3.205-10"-55-10"%.1.16%2.10".21%.375-. 2,1 = 6,55.

Pacuer OCHOBANHA NO HeCyiuleH COCOGHOCTH

OnopHyio peakunio R B ypOoBHE HH3a IVIHT NepeKpLiTHA NOABaJja NO npuse-
AeHHOH HKWXe ¢opmyae onpepensieM npu k = 6,85 (v = 3):
R=Q, =[P, (vi + km/2) + Py2(v2 + km?/6)] h2/(1 + k) — (Gier + Goex) /(1 +
+ k) mh, + M. (1,5m + k)/(1 + k) mhy = (28,08 (0,375 + 6,55 - 1,16/2) +

+ 181,64 (0,1 + 6,55 - 1,162/6)] 3,75/(1 + 6,55) — (220 - 0,9 + 109 - 0,6) 6,55/(1 +
+ 6,55) 1,16 - 3,75 + 400 (1,5 - 1,16 + 6,55)/(1 + 6,55) 1,16 - 3,75 — 248.16 kH.

Casuraiomyw cHay Fg, B ypoBHe noaOlUBN CTeHb onpeaeasieM no ¢op-
My.ie (85)

Feu== —R 4 (Py1 + Pys + 2P,) (ha + h3)/2 = —248,16 + (0 + 210,71 +
+ 2 - 28,08)(3.75 + 0,6)/2 = 332,28 kH

Yaepxusawouylo cuny omnpeigeasem no dopmyae (19), npHHuMasn naccuBHOE
conporuBieHue rpyura E, = (:

F., = F, tg (9, — B) + bc, + E, = 1769 tg (29° — 0°) + 0 + 0 = 980,6 kH.

PacueT YCTOHYABOCTH cCToaGuartoro ¢yHaamMeHta MNPOTHB CABHra npoBepseM
H3 ycaoBus (15)

Fsa = 332,28 kH << ycFsr/ya = 0,9 - 980,6/1,15 = 767,43 kH.

YcnoBue ycTOHYHBOCTH (pyHAaMeHTa YIOBJETBOPEHO.
[Ipusesennbii  yron HakioHa K BepTHkaau O; paBHoaedcTBywOilei BHeuxed
Harpysku onpepensieM no opmyne (27)
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tg 81 = F.u/F.=33298/1769 = 0,188, & = 10°.

[Ipou3Bojaum npOBepKY YCTOHUHBOCTH TrPyHTA OCHOBAHHRA H3 ycaoBus  (26),
Tak kak tg §; << sin ¢ = 0,4848.

Onpeaeasem H3rubamonive MOMEHTH B YPOBHE noaowBb (QyHAaMeHTa [0
dbopmyae

Mo = —R (hy + hs) + (2Pyi + Py3 + 3Py) (hs + hs)°/6 — (Grer + Goez) + M. =
— —948.16 (3,75 + 0,6) + (0 4 210,71 4 3 - 28,08) (3.75 + 0,6)2/6 —
(220 - 0.9 + 109 - 0,6) 4 400 — — 12,81 kH - M.

Beanunua 3KCUCHTPHCHTETE NPHAONKKEHHA PaBHOACHCTBYIOILEH:
e=M/F. = 12,81/1769 ~ 0,01 wm.

Onpeaenexve BEPTHKANBHOH COCTaBAAOWEA CHAL MPeAeAbHOr0 CONPOTHBJEHUA
ocHosauusi N, nposoaum coraacio CHull 2.02.01—83:

b’ =b—2e=21-—2.001 =208 m;

! =a=2,1 u.
Mo CHull 2.02 01—83 1a6a 7 npu 61 == 10°; ¢, == 29°, N, = 6,72, N, = 12,94
n=1I/b=21/21 =1,
‘;1,: | —025/n=1—0,25/1 = 0,75;

E,== 1+ 1,5/n =14 1,5/1 = 2,5:
N, = b’l’ (NyE,b'y; + NEvid + N.Eec) = 2,08 - 2,1(6,72 - 0,75 - 2,08 - 18,9 +
4 12,94 - 2,5 - 18 « 0,75 + 0) = 2773.08 kH.

[1posepnem ycnosue (26).
YcnoBue npouHOCTH PYHTOBOTO OCHOBaHHR YAORJETBOPEHO.

Pacuer ocHopannn no ae@opmaunnm

PacueTHoe cOMpPOTUB/IEHHE rPYHTA OCHOBaHH#A onpegensiem 10 ¢opmyae (97)

1,3 - 1

n |
R = T2V {Mybyy + Modv, + (M, — 1) dyviy + Mooy} = === [1.34 - 2,1 X

>(l8+634 0.75 - 17,1 + (6,34 — 1)2 - 17,1 + 0] = 408,98 «ila.

rae vy = 1,3, yeo= 1,1 (rabn. 6) k=11, d, =2 m; My,= 134, M, = 6,34
(onpeneneHn no taba 7 npu ¢ = 32°)

OnpesessieM peakuHio B YPOBHE HH3d [(JIMTH! NepekpbiTHA [pH @ == 3,
k== 6,05 no ¢popmyae
R"= Q= [P} (vi + km/2) + P32 (va + Em?*/6)] h2 /(1 + k) — (GTe, + Gilea) R/(1 +
+ k) mho + M: (1, 5m —’;/k)/ —.':!; k) mhe = [20,8 (0,375 4 6,55 - 1,16/2) +

T
+ 133,51 (0,1 + 6,55 - 6)] 3.75/(1 + 6,55) — (180 - 40,9 + 99 - 0,6) 6,55/(1 +
4 6,55) 1,16 - 375+3636(15 1,16 + 6,55)/(1 + 6,55) 1,16 - 3,75 = 194,78 KH

Mi = —R" (h2 + h3) + (2P} :-.+3 )(h2+h3)2/6—-(6"e|+6 == M{ =
—__--—19473(375+06)+( 54.87 4 3 - 20,8) (3,75 + 0,6)'/6 —
(180 - 0.9 4 99 - 06)+3636—-—1987 KH - M

= M§/Fy = 19,87/1585 =001 Mm < b/6=2,1/6 = 0,35 m;
Puy = Fo(l £ 6e"/b)/A = 1585(1 &6 - 0,01/2,1)/2,1 - 2,1

{111

Poa, = 369,68 klla << 1,2R = 1,2 - 408,98 = 490,78 «lla;
Pan = 349,14 xlla.

Pacuetr ocHoBaHHf no aedopmanusaM ya0BJAETBOPEH.
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Onpeaenenne pacueTHbX ycHAHH B cToabuatom Ppynaamenrte

OnopHyio peakuuio R B BepxHedd uacTr croabuyatoro dyHaameHTa omnpe-
aensieM npH 3HaueHhn k= 13,11 (0 = 6):

R = Q, — [28,08 (0,375 + 13,11 - 1,16/2) + 181,64 (0,1 + 13,11 - 1,162/6)]3,75/(14
+ 13,11) — (220 - 0,9 + 109 - 0,6) 13,11 /(1 + 13,11) 1,16 - 3,75 + 400 (1,5 - 1,16 +
4+ 13,11)/(1 4 13,11) 1,16 - 3,75 = 246,82 kH.

OnpenensieM paccTosHHe OT MAKCHMAAbHOro H3arubawuiero MomeHta B OaH-
KETHOH 4acTH (pyHIaAMeHTa N0 HH3a IJIHT MepeKphTHS:

Ye,0 =L[F/(P1! -+ P.,)I—{- QQB‘(P*?E - P‘f‘)/_h; — (Pﬂ + Pﬂ)] hﬁ/(Pﬂ — P?!) —
= [ /(0 + 28,08) 4 2 - 246,82 (181,64 — 0)/3,75 — (0 + 28,08)] 3,75/(181,64—0) =
= 2.66 M.

MakcuManbHbif NPOJIETHHR MOMEHT NpH Y., =266 M u Q, = 246,82 kH:

Mcu—-Q cﬁ—[Pl+P)+(P12 P1I)ycﬂ/3h2]y20/2—"'Mc———24682 266 —
— [(0'+ 28,08) + (181,64 — 0) 2,66/3 - 3,75] 2,662/2 — 400 = 5,26 kH - M

OnoprHana peakuus ¥ H3rHGaUA MOMEHT B HHXKHEM CeueHUH OaHKeTHOR
4acTH PyHAaAMeHTa npH o =3 H Q, = 248,16 kH:
= Q, — [(Py1 + Pg) + (Py2 — Py1)/2] hy = 248,16 — [(0 4 28,08) +4-
+ 181 64 — 0)/2] 3 70 = — 197,64 kH;

M, = Qs — [(Pyi + Pg) + (Py2 — Pr)/3] h3/2 — M. — 248,16 - 3,75 —
— [(0 + 28,08) + (181,64 — 0)/3] 3,75¢/2 — 400 = —92,25 kH - M

Mpumep. 9. Pacuer noanopHofi creH Ha CeACMMYECKOe BO3AEHCTBAE

Idano. MaccHBHas 6eToHHAss MOANOpHAsA cTeHAa C BLICOTOH fOANOpPa TrpyHTa
2,7 ™M, ray6uHa 3anoxeHHa nogous 0,9 M. Yronm HakjiOHAa MOBEPXHOCTH 3a-
CbiNKH K FOPH30HTY @ = 10° Teomerpuueckue pa3Mepni CTeHb NpuBeaeHb na puc. 18.
[To kouTakTy rpyHT — cTena 6 =0°, &=22°. Tloanophas creHa BO3BOAHUTCH
B pafioHe ¢ ceACMHYHOCTLIO 7 OannoB ['pyHT 3achifikH HMeeT cjleayloulHe
xapaKkrepucTHKH: @f = 21°, y{ = 18 kH/™°, ¢{ = 10,3 k[la

Tpe6yeTcsi yCTAHOBHTb HHTE€HCHBHOCTb 8KTHBHOrO A2BJEHHS TIpPyYHTa Ha CTeHY.

Kosg¢pHuHeHT rOpH3OHTA/NbHOrO AaBJIEHHA TpPyHTa A onpepeasteM no Ttaba |
npua 2 A=0,72 (npu 8§ = 0°, ¢ = 21°, ¢ = 10°, e = 22°).

Ko3¢ddHiHEeHT rOpH3OHTAJNbHOFO AAaBJEHHA TPYHTA NPH CEHCMHUECKOM BO3/eH-
CTBUHM onpeaensieM no ¢opmynam (98) — (100)-

w = arctg (AK,|) = arctg 0,04 = 3°,

z2=smn{p — o — w)sin(p + 8)/cos(e + 6 + w)cos (e — @)=
= sin (21° — 10° — 3°) sin (21° + 0°)/cos (22° 4+ 0° 4 3°) cos (22° — 10°) = 0,056,
A* = cos’ (¢ — ¢ — ) cos (& + 8Ycos w cos’ecos(e + 86 + @)(l + VZ) =
= cos” (21° — 22° — 3°) cos (22° + 0°)/cos 3° cos®22° cos (22° 4+ 0° + 3°) (1 +
+ ¥0,056)° = 0,776

MHTeHCHBHOCTD MOPH30HTAJAbHOIO H BEePTHKAJNbHOFO aKTHBHOIO AAaBJEHHS TPyHTa
NpH CEACMHYECKOM BO3JAeHCTBHA onpenensieM no ¢opMmyaam

P — [viviA*y — c[ (ki + ko)l y/h=[18 - 1,15 - 0,776 - 3,6 — 10,3 (1,54 +
+ 0)] 3,6/3,6 = 41,97 xH,



Puc. 18. K pacuery moanopuofi cTenn ¢ yuerom
CEHCMHUCCKOre BO3ACHCTRHS p* lll
vZ
T
15 106
T ' ¥
;
)
BN
N
A— ™
Puc. 19. K pacuery ofmefRt ycTORUMBOCTH cCTEHH / o
NOARARA NMPOTHB CARNIA NO KPYTAOUHANHAPHHECCKHM o5
NOBEPXHOCTRM -
P | Y
q"=50«/a
llllllll!l!lllllllllllll |

¥y =18xH /ae®
b= 24°
c:'Jr =25«/1a

Yy=17kH/mI
(Pr=14° B

rae kz = 0,
ki = 2A cos Bo cos e/sin (8o 4 €) = 2 - 0,72 cos 28° cos 22° /sin (28° 4 22°) = |,54;

tg 8o = (cos ¢ — n cos tp,’)/(sm ¢ — n sin @) = (cos 10° — 1,2 cos 21°) /(sin 10° —
— 1,2 sin 21°) = 0,56283, 0, = 28°,

N == cos (e — @)/ V A* cos & == cos (22° — 10° /]/0,776 cos 22° = 1,2,
Py = P tg (e + 8)/tg e = 41,97 tg (22° + 0°)/tg 22° = 41,97 kH

[Ipumep 10. Pacuer ob6med yCTOAYMBOCTH CTEHW NOABaNA HPOTHB CABHra
N0 KPYrAOUWIHHAPHYECKHM ROBEPXHOCTAM

IHano TexuHueckHfi noaBaa oraenpHO CTOALHA. ['eomeTpHueckHe W pacyeTHbie
HCXOAHbIE AaHHble npuBeAeHbl Ha pHC 19 CTPOHTENBLCTBO OCYILECTBASETCA B paHoHe
C CeHCMHUYHOCTBIO A0 6 6annos. ['pyHroBbie BOAH OTCYTCTBYIOT

Tpebyercl NPOH3BECTH OLEHKY YCTOHYHBOCTH CTEHH [l0ABaJja NpOTHB CABHIra
N0 KPYrJAOUHJHHAPHYECKOH MOBEPXHOCTH,
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YcToiluBoCTs CTEHH MOABAJAA BMecTe ¢ JIPHIETAIOWIKM K HEH TpYHTOM
TyHTAETCR ofecnedeHHol, ecan yaosaersoprerca ycaosde (102).

Jnauenna tg ¢* u c* 1as rpyuros onpeapeasiorca no gopmyaam (106) u (107).

Pacuer yCcTOA4YHBOCTH cBeAE€H B TaOJHILY

PeayabTarel pacyera CBHAETEAbBCTBYIOT 00 3KOHOMHUHOCTH MPOEKTHOTO PeleHHS
byHaamenrTa, Tak kKak ycaosue (102), ocrasasnch 6oabuie HyAsA, O6aH3KO K Hemy,
a HaAeXHOCTb OCHOBaHHA ofecneyHpaercs y4yeTOM B XAPAKTEPHCTHKaAX TrpyHTa
KO3(pPHUUHeHTA YCTOHUHROCTH (R = k,/m = 1,2).

Pacuerbl, nNpPOW3BEJECHHWE [0 KPHBHM, [IPOXOAALIHM HHXE U Bblile pac-
cMOTpeHHOH (paauycom R, =16,5 M u paauycom R;= 8,7 M), nokaszain euwe
6OMbUIVIO YCTOHYKBOCTD.



GR

CURd

L 00 N A e W N

rpan

30 13
167 39
305 74
390 81
463 96

8 | 18

73 27

29 15

19 6

h
J

20,83
8,33
8,33
8.33
8,33
8,33

20,83

20,83
0,83

8,3
10
16,7
16,7
16,7
13,3
37,0
20.8

8,7

21.3 10.122| 8.14

45
90,7
7.7
112,7
31,3
04,5
35,8
14,7

00,47

0,743
0,914
0,993
0,995
J,94

0,866
0.743

].88
0,93
0,45
0,12
Q11
0,36
0,08
0,93

3

0,39
0,19
0,09
0,02
0,02
0,13
0),21
0,31

4

1.39
1,19
1.09
1,02
0,98
0,87
0,79
0,69

Orno-
HeHHe

rp (9 x| S(E9) | gsin(La)
rp. (14)

I AT T
0,49 43,5 (0,993 34,8
0,65 69,2 0,883 147.5
0.88 103,1 0,669 237.,5
| 97.7 0,407 158.,7
1,01 i11,6 0,122 96,0
0.97 323 | —-0,105 —8.,9
0,82 78,7 | —(,342 —25
0,68 226 { —0,5 — 14,5
0,51 288 | —0,669 — 12,7

|
& =617,5 Y = 5739

[Mpumevaunne B rp. D 3HaueHHUs Beca naHbl ¢ VUETOM HATPY30K OT KOHCTPYKLHH, NONAAAIOUIHX B WIEMEHT

2(15) — 2(17) =617,5 — 573,9 > 0



ITPHJTO)KEHHE 2
3HAYEHHUA KOPDOHUUHUEHTA A I1PHU PA3HbIX YIJIAX ¢

Ta6auwupa |

Juauenus KoapdHUHeRTA A NpH BeJHuUBNE YrJja e, rpal, PaBHOM

P, &
0 0,59 0,62 0,64 0,67 0,09 0,71 0,74
139} 10 0,7 0,74 0,77 | 0,81 0,84 0,88 0,91
15 0,93 0,98 1,02 [ 1,07 {,12 [,18 [,24
0 0,57 0,6 0,02 0,65 0,67 0,7 0,72
16 10 0,67 0,71 0,74 0,78 0,81 0,85 0,89
15 0,81 0,85 (,89 0,94 0,98 1,03 1,08
0 0,55 0,58 0,6 0,63 0,66 0,68 0,7]
17 10 0,65 0,68 0,72 0,75 0,79 0,83 0,87
19 0,75 0,8 0,84 0,88 0,93 0,97 1,03
0 0,53 0,56 0,59 0,01 0,64 0,66 0,69
18 10 0,62 0,66 0,69 0,73 0,77 0,8 0,84
15 0,71 0,75 0,79 0,84 0,88 0,93 0,98
0 0,51 0,54 0,57 0,6 0,63 0,65 0,68
19 10 0,59 0,63 0,67 0,71 0,74 0,78 0,82
15 0,67 0,71 0,76 0,8 0,85 0,9 0,95
0 0,49 0,562 0,595 0,58 0,61 0,64 0,66
20 10 0,57 0,61 0,04 0,68 0,72 0,76 0,8
15 0,64 0,68 0,72 0,77 0,82 0,86 0,92
20 0,88 0,94 1 1,06 1,13 1,21 1,29
0 0,47 0.5 0,03 0,56 0,59 0,62 0,65
91 10 0,95 0,58 0,62 0,66 0,7 0,74 0,78
15 0,61 0,65 0,7 0,74 0,79 0,83 0,89
20 0,75 0,8 0,85 0,91 0,97 1,03 1,1
0 0,46 0,49 0,52 0,95 0,58 0,61 0,64
99 10 0,562 0,56 0,6 0,64 0,68 0,72 0,76
15 0,58 0,62 0,67 0,71 0,76 0,81 0,86
20 0,69 0,74 0,79 0,85 0,91 0,97 1,03
0 0,44 0,47 0,5 0,53 0,56 0,59 0,62
93 10 0,5 0,54 0,58 0.62 0,66 0.7 0.74
15 0,55 0,6 0,64 0,69 0,73 0,78 0,83
20 0,64 0,69 0,75 0,8 0,86 0,92 0,98
0 0,42 0,45 0,49 0,51 0,05 0,58 0,61
924 10 0,48 0,52 0,56 0,6 0,64 0,68 0,73
15 0,53 0,57 0,62 0,66 0,71 0,76 0,81
20 0,61 0,66 0,71 0,76 0,82 0,88 0,94
0 0,41 0,44 0,47 0,5 0,53 0,57 0.6
10 0,46 0,5 0,54 0,08 0,62 0,66 0,71
25 15 0,51 0,55 0,59 0,64 0,69 0,73 0,79
20 0,57 0,62 0,67 0,73 0,78 0,84 0,91
25 0,82 0,89 0,96 1,04 1,12 1,22 1,32
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0| 039 0,42 | 0,46 ' 0,49 0,52 0,55 | 0,59
10 0,44 | 048 0,52 0,56 0,6 065 | 0,69
26 | 15 0,48 0,53 0,57 0,62 0,66 0,71 0,77
20 | 0,54 0,59 064 | 07 0,75 0,81 0,87
295 | 0,68 0,74 0,8 0,87 0,94 1,02 1,11
0 0,38 ‘ 0,41 044 | 047 0,51 0,54 0,57
10 | 0,43 0,46 0,5 0,55 0,59 0.63 0,67
o7 | 15! o046 | 05 055 | 06 0.64 0.69 0.75
20 | 0,51 0,56 0,61 | 0,67 0,72 0,78 0,84
25 062 | 0,68 0,74 0,8 0,87 0,95 1,03
0| 036 0,39 0,43 0,46 0,49 053 | 056
10 | 0,41 0,45 0,49 0,53 0,57 0,61 0,66
28 | 15 | 0,44 0,48 0,53 0,57 0,62 0,67 0,72
20 | 0,49 054 | 0,59 0,64 0.7 0,75 0,82
25 | 0,58 0,63 | 0,69 0,76 0,82 0,89 0,98
0 | 0,35 [ 0,38 [ 0,41 [ 0,45 [ 0,48 ' 0,51 l 0,55
0 { 0,39 0,43 0,47 0,51 0,55 0,6 0,64
29 | 15 0,42 0,46 0,51 0,55 0,6 065 | 0,71
20 | 0,46 051 | 0,56 0,62 0,67 0,73 | 0,79
25 0,54 0,59 0,65 0,71 0,78 0,85 0,93
0 033 | 037 0,4 0,43 0,47 0,5 0,54
10 | 0,37 0,41 0,45 0,5 0,54 0,58 0,63
50 |18 0,4 0,44 0,49 0,54 0,58 0,64 0,69
20 0,44 0,49 0,54 0,59 0,65 0,71 0,77
25 0,5 0,56 0,62 0,68 0,74 0,82 0,89
30 0,72 0,79 0,87 0,96 1,06 1,16 1,28
0 0,32 0,35 0,39 0,42 0,46 0,49 0,53
10 0,36 0,4 0,44 0,48 0,52 0,57 0,61
2y | 15 0,38 0,43 0,47 0,52 0,57 0,62 0,67
20 0,42 0,47 0,52 0,57 0,62 0,68 0,74
25 | 0,48 0,53 0,59 0,65 0,71 0,78 0,86
30 { 061 | 067 0,74 0,82 0.9 ) 1,1
0 031 | 0,34 0,37 0,41 0,44 0,48 0,51
10 0,34 0,38 0,42 0,46 0,51 055 0,6
59 | 15 0,37 0,41 0,45 0,5 0,55 0,6 0,65
20 0,4 0,46 0,49 0,55 0.6 0,66 0,72
25 0,45 0,5 0,56 0,62 0,68 0,75 0,82
30 0,55 0,61 0,68 0,75 0,83 0,92 1,01
0 0,3 0,33 0,36 0,4 0,43 0,47 | 0,5
10 0,33 0,37 0,41 0,45 0,49 0,54 0,58
a3 | 15 0,35 0,39 0,44 0,48 0,53 0,58 0,63
20 0,38 0,43 0,47 053 | 0,58 0,64 0,7
25 042 | 047 0,53 059 | 0,65 0,72 0,79
30 05 | 056 0,63 07 | 0,78 0,86 0,95

3HayeHuna Ko3pdrunerra A npd BeJUuuHe YIrNa &, rpai, paBHOM

I poOdoaxcenue raba. !
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[Ipodoamenue taba |

¢ 3HadeHHA ROIPHUUHEHTA A NPH BEIHUMHE Y1J1a &, DA, PABHOM
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H) A dh

§ = ¢/2 Tatanua 2
4 0. T - B!T;IIEH_I;H _:uacpq;HuHEHT-a -;. ;lp:i BEJHUHHC yrnia ¢, rpaj, pamlmm
1P tpan | 0 20 J 25 30
— —1
0 (.54 0.58 . (.62 (),64 (.65
1 5 1) ().66 0,7 0,73 0,76 .79 0,82 (}.85
15 (0.93 0,98 1,02 1,07 .12 (.18 1,24
0 0,52 0,54 0,56 0,58 0.6 0,62 (},64
16 10 (.63 0,66 0,7 0.73 0.76 0,79 0,82
15 0,78 0,82 0,86 0,91 (.95 0,99 1,04
0 0.5 0,52 0.54 0,56 (0,08 0.6 .62
17 10 0.6 (.63 0,67 0,7 0,73 0,76 0,79
i[5 0,72 0,76 0.8 0,84 0,88 0,93 0,97
0 0,48 0.5 0,53 0,55 0,57 (3,59 0.6
| 8 10 0.57 0.61 () 64 0.67 0.7 0,73 0.70
15 0.67 0,71 0.75 0,79 0,83 (.88 0,92
(O 0.4b 0.48 (.01 0,53 0,55 .57 (0.59
19 10 0,55 0.58 0,61 0,64 068 | 0,71 0.74
15 0,63 0,67 0,71 0,75 0,79 0.83 0.88
I
O (.44 0,47 0.49 0.51 (0.53 0,55 0,57
9% 10 0.52 0.56 0,59 0,62 0,65 0,68 0,71
15 0,6 0.64 0,68 0,71 0,76 0.8 (0 84
20 0,88 0.94 | 1,06 1,13 1,21 1,29
0 0,42 0,45 0,47 0.5 0,52 0,54 (,55
91 10 0.5 0.53 0,57 0,6 0,63 0,66 0,069
15 .57 (.61 0,04 0,68 0,72 0,76 0,8
20 0,72 0.77 (0,82 0,88 (0,93 (0,99 .05
() 041 (.43 0,46 0,48 0.5 0,52 0.54
99 10 0.48 (3,51 0,54 0.57 0,61 0.64 0,07
15 0,54 (.58 0,61 0,65 0,69 0,73 0,77
20 0.66 0,7 0,75 0.8 0.86 0,91 0,97
0 (0,39 0,42 0,44 0,46 0,49 0,51 0,52
93 10 {| 0,46 0,49 0,52 0,55 0,59 0,62 .65
' 15 { 0,51 (0,55 0.59 0,62 0.66 0,7 0.74
20 0,61 0,66 0,7 0,75 0.8 0,86 0,91
0 0,37 0,4 0,42 0.45 047 | 0,49 0.51
94 10 0.44 0,47 0.5 0,53 0,56 0,6 0,63
15 (.49 0,52 0.56 0,6 0,64 0,08 0,72
20 0,57 0,61 0,66 0,71 0,76 0,81 0,86
0 (.36 0,39 0,41 0.43 0,46 0,48 0,5
10 0.42 0.45 0.48 0,51 0,54 0,58 06!
25 15 (3,46 0,5 0,54 0,57 0,61 0,65 (0,69
20 0,53 0,58 0,62 0,67 0,72 0,77 0.82
25 0,82 0,89 0,96 1,04 1,12 | 1,22 1,32
01 0,34 0,37 0,4 0,42 0,44 0,46 0.48
| 0.4 0,43 (.46 0,5 0,93 (.50 0,59
26 15 0.44 (.48 0,51 0,55 0,59 0,63 0.67
) 0.5 0,55 0,59 0,64 0,68 0,73 0.78
25 ().65 0,71 0,77 0,83 0,9 0,97 [.05
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I1podoaxcenue raba 2

3nauenns Ko3pPHuKeHTa A NPH BEaAHyHHe yrjaa £, rpaj, PaBHOM

15 ' 20 30

041 l 0.43 0.45 0,47
0.48 0.51 0.54 0.57
0.53 057 | 08 0,64
0.61 0.65 0.7 0.75
0,76 0.82 0.89 0.96
0,39 | 0,42 0.44 0.46
0.46 0.49 052 | 0,55
0,5 | 055 0,58 0,62
0.58 0.62 0.67 0.72
0,71 0,76 0,83 0.89
038 | 04 042 | 0,44
0.44 0.47 0.51 0.53
0 49 0.52 0.56 0.6
0,55 0.6 0.64 0.69
0,66 l 0.72 0.78 0.84
0 , , 0,37 0.39 0.41 0,43
10 033 | 036 0.4 0,43 | 046 0.49 0.52
30 | 15| 0,36 0.4 0.43 0.47 0.5 0.54 0.58
20 04 | 044 0.48 0,53 0.57 0.62 0.66
25 0.47 0.52 0.57 0.62 0.68 0.73 0.79
30 0,75 | 0.83 0.91 1 1.1 1.2] 1,33
o | 0,28 0,31 033 | 0,36 0,38 0.4 0,42
10 0.32 0.35 0,38 041 0.44 047 | 05
3 |15 0.34 0.38 0,42 0.45 049 | 0,52 056
20 0.38 0.42 046 | 05 0.55 0.59 0.64
25 0.44 0.49 0,54 0,59 0.64 07 | 075
30 | 058 | 065 | 0,72 0.78 0.86 0.94 1.04
o | 027 0.29 032 | 034 | 037 0,39 0.41
10 | 0.3 0,33 0,37 0.4 043 | 046 0.49
15 0.33 0.36 0.4 0.43 0.47 0.51 0.54
32 | 20 0.36 0.4 0,44 048 | 053 0.57 061
95 0.41 0.46 0,51 0.56 0.61 0.66 0,72
30 | 0,52 0,58 0,64 0,71 0,78 085 | 0,94
0 0.26 0.28 0,31 0,33 0.36 0,38 0.4
10 029 | 0,32 035 | 038 0.41 0,44 047
a3 | 15 0.31 0.35 0,38 0,42 0.45 0,49 0.52
| 20 0.34 0.38 0,42 0.46 0.5 0.55 0.59
o5 | 039 | 043 | 048 | 0,53 0.58 0,63 0,69
30 | 047 | 0,53 059 | 0,65 0,72 0,79 0,86
| 0 | 028 | 097 03 | 032 0.34 0,37 0,38
10 0,28 0.31 0,34 0.37 0.4 0.43 0.46
15 0.3 0.33 0,37 0.4 0.44 0.47 051
34 | 20 0,32 0.36 04 | 044 0.48 0,53 0.57
95 0.36 0.41 0,45 0.5 0.55 0,6 0,66
30 0,44 0.40 0.55 061 0.67 0.74 0.81




fTpodosxenue raba. 2

3nauenust ko3pPHuHEeHTa A NpH BeAHYHHE yrJa €, rpax, PaBHOM

7*

30

36

37

38

39

40

Al 0 ] s ] w | s ] 2 | 25 ] 30
0 0,23 0,26 0,29 0,31 0,33 0.35 0,37
10 0,26 0.29 0,32 0,36 0,39 0.41 0,44
15 0,28 0,32 0,35 0,39 0,42 0.45 0,49
20 0,31 0.35 0,38 0,42 0,46 0.5 0,55
25 0,34 0,39 0,43 0,48 0,53 0,58 0,63
30 0.4 0,46 051 0,57 0,63 0,69 0.76
35 0.67 0,76 0,85 0,95 1.06 1.18 1.32
0 0,22 0,25 0,28 0,3 0,32 0,34 0,36
10 0,25 0,28 0,31 0,34 0,37 0.4 0,43
15 0.27 0.3 0,34 0,37 041 0.44 0.47
20 0,29 0,33 0,37 0,41 0,45 0,49 0,53
25 0,32 0,37 0.41 0,46 0.5 0,55 0,6
30 0.38 0,43 0,48 0,53 0,59 0,65 0,72
35 0,51 0,58 0.65 0.73 0.81 0.9 1

0 0,21 0,24 0,27 0,29 0,31 0,33 0,35
10 0,24 0,27 0.3 0,33 0,36 0,39 0,42
15 0.26 0,29 0.32 0,36 0.42 0.43 0.46
20 0,28 0,31 0,35 0,39 0.43 0.48 0,51
25 0,3 0,35 0,39 0,43 0,48 0,53 0,58
30 0,35 0.4 0,45 0,5 0,56 0.62 0,68
35 0.45 0,51 0,58 0.65 0.73 0.81 0.9
0 0,21 0,23 0,26 0,28 0,3 0,32 0,34
10 0,23 0.26 0.29 0,32 0.35 0,38 0,4
15 024 | 028 0.31 0,34 0.37 041 0.44
20 | 026 | 03 0,34 0,37 0,41 0.45 0,49
25 0,29 0,33 0,37 0,41 0,46 0,51 0,55
30 033 | 037 0,42 0,48 0,53 0.59 0,65
35 0.4 0,46 0,53 0.59 0.66 0.74 0.82
0 0,2 0,22 0,25 0,27 0,29 0.31 0.33
10 0,22 0,25 0,28 0,31 0,34 0,36 0,39
15 0,23 0,26 0.3 0,33 0,36 0.4 0,43
20 0,25 0,28 0,32 0,36 0,4 0,43 0,47
25 027 0,31 0,35 0,4 0,44 0,48 0,53
30 0,31 0,35 0,4 0.45 0,5 0,56 0,62
35 | 0,37 0,43 0,49 0,55 0,62 0.69 0,77

l

0 0,19 0.21 0,24 0,26 0,28 0.3 0,32
10 0,21 0,24 0.26 0,29 0,32 0.35 0,38
{5 0,22 0,25 0,28 0,32 0,35 0.38 0.4!
20 0,24 0,27 0,31 0,34 0.38 0,42 0,46
25 0,26 0.3 0,34 0,38 0,42 0.47 0.51
30 0,29 0,33 0,38 0,43 0,48 0,563 0,59
35 0,34 0,39 0,45 0,51 0.57 0.64 0.72
40 0,59 0,68 0,77 0,88 1.00 1.14 1,29
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30

0,58
(0,79
[.24

0,56
0,75
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0,54
0,72
0,92

0,52
0,69
0,86

0.0l
0,66
0,81

0,49
0,63
0,77
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0,47
0,61
0,72
1.0
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0,69
0,91

0,44
0,56
0.66
0,84

0,42
0,04
0,63
0,78

0,41
0,01
0,6

0,73
1,32

0,39
0,49
0,567

35

0,59
0,81
1,32

0,57
0,77
1,05

3,55
0,74
0,96

0,53
0,71
09

0,51
0,68
0,84

0,49
0,65
0.8

1,39

0,47
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0,75
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fipodoamenue traba 3

3Haueunsl Koahduuneuta A UPH BeSMUUHE YCAA ¢ £PAN  PABHOM

Q.

ll"
rpai

20 0,47 051 { 055 | 058 0.62 0661 069 ) 072
26 25 0.63 069 | 074 | 0.8 08 | 0921 099 1.06
30 056 | 062 ] 068 075! 0831 088! 0971 1.04
0 0.29 | 03l 033 035 |]036 |037 | 038 | 038
1 10 034 (037 |04 042 (044 | 046 | 047 | 048
27 15 038 | 041 | 044 | 047 |05 052 | 0.54 | 0,56
20 1044 | 048 | 051 | 055 [059 |062 | 065 | 0,68
25 056 061 o066 1072 1077 1083 | 088 | 094
0 028 | 0,3 032 033 (035 {036 | 036 | 0.36
10 033 | 035 | 038 | 04 042 | 044 | 0.45 | 046
28 15 0,36 (039 {0642 (045 | 047 {05 052 | 0.53
20 0,41 0,45 | 049 | 0,52 0,55 1} 0,59 062 | 064
25 051 |05 | o6t | o066 | 071 075 | 08 0.85
0 027 |02 | 031 | 032 | 033 | 034 | 035 | 0,34
10 031 | 034 | 036 | 038 | 04 042 | 043 | 044
29 15 0,34 | 037 | 0.4 043 | 045 | 048 | 0,48 | 0,561
20 03 | 042 | 046 | 049 | 053 | 056 | 0.58 | 0,61
25 047 | 052 (056 | 061 | 065 [ 07 0.74 | 078
0 026 | 028 | 020 | 031 | 032 | 033 | 033 | 0,33
10 0.3 032 1035 |} 037 | 039 | 04 0.41 | 042
20 15 033 | 035 | 038 ( 041 | 043 | 046 | 047 | 0,48
20 037 { 04 | 044 | 047 { 05 053 { 055 | 057
25 044 | 048 | 052 | 057 | 061 | 065 | 069 | 073
30 0,75 | 083 | 0091 1 .1 1,21 1.33 | 1.48
0 025 { 027 | 028 | 0,3 | 031 | 032 { 032 | 0,32
10 028 | 031 | 033 | 035 | 037 | 039 | 0.4 0.4
15 031 | 034 | 037 { 039 | 041 | 043 | 045 | 046
31 20 035 | 038 | 041 | 044 | 047 | 05 052 | 054
25 | 041 | 045 | 049 | 053 I 057 | 0.6l | 065 | 068
0 023 | 025 027 | 029 0.3 031 031 03
10 027 | 029 ] 032 | 034! 036] 037] 038] 0,38
19 15 029 | 032 | 035| 037! 04 042 043 0,44
20 033 | 036 | 039 | 042| 045] 0481 0,5 0,51
25 038 | 042 1] 046 | 05 054 | 0571 061] 0,63
30 049 | 055 06 0661 0721 078 084} 09
0 022 | 024 ] 026 | 027 02| o029} 029]| 029
10 026 | 028 | 03 032 034) 035f{ 036] 0,36
a3 15 ( 028 | 031 033 036 038 04 | 041 04]
20 031 | 034 | 037 ] 04 043{ 045! 047{ 048
25 035 | 039 043 047 0,5 054 057 059
30 045 | 05 055 06 065 0,71 076 | 0.8
0 021 | 023 025 | 02| 028 028{ 028 0.27
10 024 | 027 029 o031 033! 034! 035| 0,34
24 15 026 | 029 032 034{ 036 038{ 039| 0,39
20 029 | 032 035] 038| 041} 043 045| 0,46




[Tpodosxcenue rabar 3

Juauenua koahdHUKEHTE A NPU BeJHHUHHE yraa & rpazn , panuau

P o s [w [ s [ m [ s 35

Q.
rpan

34 25 0,33 037 { 0411 044 048 05i] 053] 0,55
30 0,41 045 | 05 055 | 06 065! 069| 0,73

0 0.2 022 ,024 ,025 02 027 027 026

10 023 |02 |(028 |03 031 1033 033 033

15 025 {028 |03 032 |035 |036 037 |037

35 20 028 (031 (033 {036 (039 {041 [043 {043
25 031 (035 |038 042 |045 |048 |05 0,52

30 037 (042 |046 (051 |[055 |06 064 | 067

067 o076 |08 095 |106 1,18 | 1,32 | 1,49

0 0,19 | 021 { 023 | 024 | 025 | 026 | 0,26 | 0,25

10 022 | 024 | 026 | 028 | 0,3 | 03l 032 | 0.3l

15 024 | 026 | 020 { 03l | 033 | 034 | 035 | 035

36 20 0,26 | 029 { 032 | 034 { 037 | 0,39 | 04 0.41
25 029 | 033 | 036 | 039 { 042 | 045 | 047 | 0,49

30 035 | 039 | 043 | 047 | 052 | 056 | 059 | 062

35 | 049 | 055 ) 062 | 068 | 078 | 0,83 | 091 | 0,99

0 0,19 | 02 022 | 023 ! 024 | 025 025 | 024

10 , 021 | 0231 025 | 027 | 020 | 0.3 0.3 0,29

15 023 | 0925 ( 027 | 0,3 031 | 0,33 | 034 | 033

37 20 025 | 027 | 03 033 | 035 | 037 | 038 | 0,38
o5 | 027 ]| 031 ] 034 | 037 | 04 043 | 045 | 045

30 | 032 | 036 | 04 044 | 048 | 052 | 055 | 057

35 | 042 | 048 | 054 0.6 066 | 072 | 079 | 084

0 0,18 | 02 021 | 022 | 023 | 024 | 024 | 0,22

10 0,2 022 024 | 026 | 027 | 028 029 0,28

15 021 | 024 ] 02 | 028 | 0,3 031 | 032 | 031

38 20 023 | 0926 ~ 029 | 031 { 033! 035 036 | 0,36
25 026! 029 032 035 | 038 ]| 0,4 042 | 042

30 { 03 034 | 038 041 ! 045 | 048 | 051 { 053

35 038 { 0431 048] 054 059 065 | 07 0.74

o [ 017 019 W 0.2 021 | 022 023 022 0.2i

10 0,19 | 021 , 0231 025 026 ’ 027 | 027 026

15 0,2 0231 025| 027 092 | 0,3 0,3 0.3

39 20 022 02 ] 027 ] 03 032 ] 033] 034] 0,34

25 024 | 027 | 0,3 033 036( 038| 039 04

30 028! 031 ] 035{ 039] 042 | 045 048 | 049

35 0341 039 { 044 | 049 | 054 | 059 | 063 0,66

|

0 016 | 018] o019 o021 | o021 | 02| 021 02

10 0,18 02 022 024 025| 02 ] 02 | 025

15 09| o021 ] 02¢] 02 | 027 028} 029] 028

40 20 021 | 023! 02| 028 0,3 032 032 032
25 023! 02 ! 02 ] 032] 034] 036 037] 037

30 026 | 029 033| 03| 04 042 | 044 1| 045

35 031 | 036( 04 045 | 0.5 054 057! 06

40 059 068| 077 088 1 ! 1141 129 148

94
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[TPHJTIO)EHHE 3
TABJIMLLA 3HAYEHHHA TPUTOHOMETPHUUECKHUX dYHKLIHUHA

l
0 ! 0

Taureuc

07314 | 0,9325

0,7193
0,707 ]
0,6947
0,682

0,6691
0,6561
0,6428
0,6293

0,6157
0,6018
(,0878
0,0736

0,5592
0,5446
0,6299
0,015

0.5
0,4848
0,4695
0.454

0,4384
0,4226
0,4067
0,3907

0,3746
0,3584
0,342

0,3256

0,309

0,2924
0,2756
0,2588

0,2419
0,225

0,2079
0,1908

0,1736
0,1564
0,1392
0,12]9

I

0,9657
l

1,0355
1,0724

1,1106
1,1504
1,1918
1,2349

1,2799
1,327

1.3764
1,428

1,4826
1,6399
1,6003
1,6643

1,732
[,804
1,881
1,963

2,05

2,145
2,246
2,356

2,475
2,600
2,747
2,904

3,078
3,271
3,487
3,732

4,011
4,331
4,705
5,145

2,671
6,314
7,115
8,134
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[1podoamcenue npus 3

¥roa,

Yroa,

rpag Taniene

- o

84 00,9945 0,1045 9,514

7 11,43 0,9994 0,0349 28,64
s | ome | s | ne B | B
87 09986 | 0,0523 19,08 90 l 0 0o

ITPH/IO)EHHE 4
KJAACCbHI CTEIMEHU OTBETCTBEHHOCTH 3JAHHUM U COOPY)XEHHUH

Kaacc 1. OcHOBHbie 31aHHA H COODPYXXEHHs OO6BEKTOB, HMEWHX 0cob0 BaxHoe
HAapOAHOXO3AHCTBEHHOE W (MAH) COUHaAJbHOE 3HauyeHHe, TaKHe, KaK TrJiaBHbIe
kopityca T3C, A3C, ueHTpaidbubie y3Ab JNOMEHHLIX neyeHd, AbiMOBLIE TPYOLl
BulcOTOH OGosiee 200 M, TeneBH3HOHHBIe OGallHH, COOPYXEHHS MAaArKkCcTpaJbHOH
nepsuynol ceth EACC, pesepByapnl sl HePTH H He(TENPOAYKTOB BMECTHMOCThIO
6oee 10 THIC. M°, KpPHTHE CNOPTHBHLIE COOPYXEHHA ¢ TPUOYHAMH, 313HHA TeaTpos,
KHHOTEaTpOB, UHPKOB, KPbIThiX PHLIHKOB, yuyeOHLIX 3aBe€JAeHHH, AETCKHX AOWKOJbHbIX
yupexxaeHud, OGoabHAU, POARALHLIX JOMOB, MY3€€B, [rOCyAapCTBEHHHX aPXHBOB
H T. I

Kaacc Il. 3nauns H coopyxenusi OODBEKTOB, HMEIOUIHX BaXKHOE HApOAHO-
XO3AHCTBEHHOE W (MAH) COUMANbHOE 3HaueHWe (OOBEKTH  RPOMLILLACHHOrO,
CebCKOXO03AHCTBEHHOTO, ) KHAHILHO-TPAXKAAHCKOTO HA3HAYEHH H OOGDBEKTH CBA3H,
He poweawiw€ B 1 u 111 kaaccw).

Kaace Ill. 3aauun u  coopyxeHHsi OGDBLEKTOB, HMEIOWIHX OFPaHHYEHHOE
HADOJHOXO3ARCTBEHHOR K (HJAHM) cCoOLHANbHOE 3HAuYEHHe, TaKHe, KaK: CKJIaAs
0C3 MNPOUECCOB COPTHPOBKH H YNAKOBKH AJNA XPAHEHHA CEAbCKOXO3ARCTBeHHLIX
APOAYKTOB, YAOOpPE€HHH, XMMHKATOB, YrAs, Topda M AP., TEMJHLUDb, NAPHHKH, OAHO-
ITAKHLIE XKHAble A0Ma, ONOphH NPOBOAHOH CBA3H, ONOPbl OCBEUIEHHA HACEJCHHLIX
MYHKTOB, OrpaAbi, BpEMEHHWE 31aHUST H COOPYXKEHHS



NPHIIO)KEHHE 5

HOPMATHUBHbLIE 3HAYEHHA INPOYHOCTHU
H AESPOPMATHMBHDIX XAPAKTEPHUCTHUK IT'PYHTA

Ta6auna |

Hopmarusnbie 3HaueHus yaeashoro cuenaenns c°, kfla (xrc/cm?),

Yr1a BHYTPEHHETO TPEHNWS @", rpan, W moayas aedopmannn £, MNa (xrc/cw’),
fECYAHLIX FPYHTOB YETBEPTHYHRIX OTHNONKEHHMH

XapakTepucTHKH rPYHTOB NPH KO3PPHUHEHTe
NOPHCTOCTH €, paBHOM

O6o3HaveHun

Hlecuannie

aPAKTEPHCTHK
FPYMTH xap pREY

rpyHTOB

I paBesIMCTHHIE ¥ KpyNHbie ” — —

¢" 38 —

E 30(300) o
Cpeane# KpynHocTH c" 3(0,03) 2(0,02) 1(0,01) —

¢" 40 38 35 —

E 50 (500) 40 (400) 30(300) —
Meskue c" 6(0,06) 4(0,04) 2(0,02) | -

q" 38 36 32 28

L 48 (480) 38 (380) 28 (280) 18 (180)
[Tuaesatoie c" 8 (0,08) 6(0,06) 4 (0,04) 2(0,02)

¢ 36 34 30 26

E 39 (390) 28 (280) 18 (180) 11 (100)

[IpumMeyaunuve A TPYHTOB ¢ NPOMEKYTOUHLIMH 3HAYGHHUAMH €, YKa3au-
HbiMH B Tabj |, RONYCKaeTcA olnpeaeifnTe 3HaueHHd ¢", ¢, £ 1o HHTepnoasuUHH.

97



R6

Tabauuna 2

HopMaruBHble 3Hauenns yaeabHoro cuenJenus ¢", k[la (krc/cm?), yraa BnyTpeHnero Tpesusa ¢, rpap,
NblJ1IeBATO-TAHHHCTBHIX HEJNECCOBBIX F'PYHTOB YETBEPTHUHBIX OTJACKEHHUH

XapaKTepPHCTHKH FPYHTOBR NPH KOIPPHUHERTE NOPUCTOCTH €, PABHOM

HasumedosaHHe rpyHra ) xapaKTe-
H Tpefean HOPMATHBHKIX 3HAYEHHH
noOKalarens TEKYUYeCTH PUHCTHK 0.65 0.75
Y FPYHTOB ' '

Oﬁuauaqeuun

Wy
(=

0< I, < 0,25 " 21(0,21) 17(0 17) | 15(0,15) | 13(0,13) —
¢" 30 27 24 —
CynecH
c 19(0,19) 15(0 15) { 13(0,13) | 1O, 11) | 9(0,09) —
a 47(0,47) 37(0 37) | 31(0,31) | 25(0,25) | 22(0,22) | 19(0,19) —
c 39 (0,39) 34(0 34) | 28(0,28) | 23(0,23) | 18(0,18) | 15(0,15) —
25(025) 20(0,2) | 16(0,16) | 14(D,14) 12(012)
25

0<1, <0, 81(0,81) 68(0 68) | 54(0,54) | 47(0,47) | 41(0,41) 36(0 36)
LS 21 19 18 i6

_ 45(0,45) | 41(0,41) | 36(0,36) | 33(0,33) | 29(0,29)
06/, <075 q;,n _ _ 15 14 12 10 7

IIpumMeyarnusa |. XapaKTepHCTHKH NblAeBAaTO-TJAHHHCTBIX TPYHTOB B TalJ. 2 OTHOCATCA K TPYHTaM, cOaepKaluHM He Goaee
5% opranuvyeckoro BellecTBAa H HMEIQULHM CTelNeHb BJaXHOCTH S, = 0.8

2. lnf rpyHTOB ¢ NPOMEXYTOUHBIMH 3HAYeHHSIMH ¢, YKa3aHHbMH B T1aba 2, ponyckaercsl OnpenesATh 3HaueHHs ¢ uU ¢”
NO WHTEPNOJASALHH.



Taobaunwa 3

HopMatHBHbie 3HAYEHURA MOAYJARA AePOPMALHH ALINIEBATO-TAMHHCTHX HEJECCOBBIX FPYHTOB
— -————-——-—1— p—— - A — ——— — et e —————————————————— e et R

HaumenoBatue rpyHTa Moayat gedopmaukd rpyuros £, MIla (krc/cm?), npn xo3ddrunente NOPHCTOCTH €, paBHOM

[Mpoucxoxaenue ‘oo — — —
peaennl _
" Bﬂ:}:aﬂ HOpMATHBHBIX 3HAYEHWH 0 35 0 45 055 0.65 0 05
FPyRTOB NOKasarTesd TeKyuecTH [ ' - ' '
32(320) 24 (240){16(160){10(100)| 7(70) - —
AnnioBH-
aJjibuble, {Cyrnun-
ACJI0OBUH- | KH

5(50) E-
aJIbHbIE, E

03epHbie,
33(330) 94 (240)(17 (170) {11 (110}{ 7(70) --- _

03epHO-
aJ1/110BH -
40(400)i33(330)[27 (270)|21 (210) — _
35(350) 28(280) 22(220)117 (170) 14(140) — —
17 (170)113(130){10(100)| 7(70) —
Mopennnie | Cynecn,
| CYTJIHH- 75(750)155 (550)}45 (450) —
Ki

1

D sr0BHO-
rASLH-
AJbHbIE

dJ1bHbi€
—-

IOpckue otno- —0,26 1, 0 — — — — — — 127(270)]25(250)|22(220)] — —
xenua okoopa- | Fauks | 0 < IL < 0,25 — — — — — — 124(240)|22(220))19(190){15(150)] —
CKOTo fipyca 026 <1, < 0,5 — — — — — — — —  |16(160)}12(120)|10(100)

[IpumMevanue J[IAA TIpyHTOB ¢ NPOMEXYTOUHBIMH 3HAYEHHAMH e, YKa3aHHBIMH B Tabua. 3, JAonycKaeTca onpeaenstb
3HaueHHe £ Mo MHTEPNOAALHH



HHPHJTOXEHHE 6
OCHOBHbBIE BYKBEHHbIE OBO3HAYEHUY

. XapaxtepHcThKK rpyHra
Y — YACJIbHBIH BeC;

Yi» ¥ — YAeJAbHbiH BEC HEHAPYIUEHHOTO CJOXEHHA COOTBETCTBEHHO AJIA npeleNbHbiX
COCTOSIHHH NEePBOH H BTOPOH rpynnsl,
Y — yAeALHH# BeC 3aCHINKH;
Yi» Vi — YAGJAbHBIA BE€C 3achiNKH COOTBETCTBEHHO [JA MNpeReJbHbIX COCTOSHHH
Neppof U BTOPOH rpynnu,
¢ — YroJ BHYTPEHHEro TpPeHHA,
¢, ¢ — Yroq BHYTPEHHEro TpeHHs HEHapYIHeHHOTrO CJOXKEHHA COOTBETCTBEHHO
AN NpeAesibHbX COCTOSAHWH NEPBOA W BTOPOH Tpynnni,
¢, P — Yroa BHYTPEHHEro TPeHHH 3aCHIKH COOTBETCTBEHHO AJA npele/ibHbiX
COCTOAMHA NMEPBO# H BTOPOH PPYNNM;
C — YACJbHOE CUEMeH#He,
C,, C; — YAeJAbHOE cuenJeHHe HEeHAPYIEHHOro CNOXKEHHS COOTBETCTBEHHO MR
npeaesibHbiX COCTOSIHHH NEePBOR M BTOPON TPYNNH,
Ci{, €[ — YA&JAbHOE CIENJEeHHEe 3aCbiKH COOTBETCTBEHHO /st NpeleibHbIX COCTOAHHMH
MepBoOd H BTOPOH rpynnsl,
e — KO3} (PHIUHEHT NOPHCTOCTH,
E, £/ — moayab nedpopMauHn COOTBETCTBEHHO OCHOBAHHHA H 3aCHIIIKH,
R, — pacueTnHoe¢ 3Hau€HHe Npejesia NMPOYHOCTH HA OAHOOCHOE CHXXATHE CKaAbHOro
TpyHTa;
R — pacyeTHOe CONPOTHBJIEHHE TPYHTA OCHOBAaHHA

[[eomMerpuuecKkne XapAKTEPHCTHKH

Y — PACCTOSIHHE OT TOBEPXHOCTH TPYHTa A0 pacCMaTpPHBAEMOTO CEYEHHSN,;
Y. -- PaCCTOsIHHE OT BEPXa KOHCTPYKUMH JO PacCMATPHBAEMOTO CEUEHHH,
b — wHpHHA nogouiBsl PyraaMeHTa,

b’ — npHuBeleHHas WHPHHAE MOAOWBLl HYHIAMEHTA;

A -— naouwaas noaowBu ¢GpyHaaMEHTA,

h — pacCTOfiHHe OT NOBEPXHOCTH rPYHTa A0 nOoAOWBH QyHAAMEHTaA,

h. — pacCTOSlHHE OT HH3a COODYXEHHS A0 pPacueTHOr0 YpPOBHA TIPYHTOBbIX BOJX;
A, — BBHICOTA CJOS FPYHTA ODH y4yeTe NACCHBHOTO COMPOTHBJAECHUSA;

g — YrOJNl HAKJOHA PACCYETHOH IVIOCKOCTH K BEPTHKAJM,

Q¢  YroJq HaK/10Ha MOBEPXHOCTH 34CHINKH K FOPH3OHTAJIH;

P - yroa HakJAOHA NOBEPXHOCTH CKOMbXEHHA K TOPH3OHTAJNH,

By  yron HakKJOHA NJOCKOCTH CKOJIbXKEHHA K BEPTHKAaJH

Harpy3ku, CONPOTHBRAEHNUA

M — n3rubaouiHi MOMEHT;
(Q — nonepeyxas cHaa,

N — HopmanbHast cuJaa;
F.a — CABHralOuIan cHJA;
F,, — yaep:KuBaiouiass cuJa,

F, — cyMMa npoekuHH BCeX CHJ Ha BEPTHKANLHYIO MAOCKOCTb,

N, — BEPTHKAJibHAA COCTABAHIOILAN CHAW NIPpEACALHOIO CONPOTHBJACHHH OCHOBA-
HHHA,

P, P, -— HHTEHCHBHOCTbL AABACHURA CPYHTA COOTBETCTBEHHO TFOPU3OHTANLHOTO W BOp-
THKaJAbHOTO,
G — Bec KOHCTPYKUHH, PYHTA, BPEMCHHAA HATPY3KA H T. 4.,
E, — ropHaonTaibHan coctapAfioOulas NAacCHBHOTO CONPOTHBJGHHS CPYHTA,
q — HHTEHCHBHOCTbL DaBHOMEPHO-pacnpeseneHHOd HaArpy3KH;
P Pmax
Pmin — A@BJEHHE NOA NOAOWBOA (PYHAAMEHTa COOTBETCTBEHHO CPEAHEE, MAaKCH-
MaJibHOe, MHHHMaJIbHOe

flpoune xapakTepHCTHKH

Yo — HOPMATHBHLIA YACALHBIA BeC BOAW, [ — MOMEHT HHEPUHH CEUCHURA]
Ey — MoAyAb ynpyroctu GetoHa, e -~ IKCUEHTPHCHTET MPHIOXKEHHS CHAbL.

00
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