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YIK 624.154.042

«PexoMengauun no pacyery cBalHBX (YyuaaMeHTOB
HAa BEPTHKAJbHYIO M FOPH3OHTAJBHYIO HAarpY3KH» colepxar
pacueThl Anst MPOEKTHPOBAHHSA CBafi M cBalnbix dynAamen-
TOB Ha BEPTHKAJILHYIO H FOPH3OHTAJIbHYIO HarPY3KH.

Pekomenzauuu paspaGotanl HayuHo-ncciefoBaTeNb-
CKHM MHCTHTYTOM OCHOBaHMI ¥ MOA3EMHBIX COOPYXKEHHH
Foccrpos CCCP coBMectHo ¢ Bawnmucrpoem, MHUHCH
uM. Kyi#6eiwesa, Ypanbckum — TIpoMcTpORHHHIPOEKTOM
u [TepMCKHM MOJHTEXHHYSCKHM HHCTHTYTOM.

Hacrosmume Pekomenmauun paccuuTanbl Ha ¥H¥KeHep-

HO-TEXHHUYECKHH IEPCOHaJs, 3aHUMAIOLIHACS SKCNEepHMeH-
TaJIbHbIM NIPOEKTHPOBAHHEM.

3-2-4
Mnaun IV kB, 1970 1., Ne 16




NMPEAUWCJIOBHUE

«Pexomennauuu no pacuery cBafiHblX (yHZaMeHTOB Ha
BEPTHKAJbHYI0 H TOPH3OHTaJbHYIO Harpysku» paspabora-
Hbl Ha OCHOBAHHU 3KCIEPUMEHTAJbHBLIX U TEOPETHYECKHX
vccieloBaHull, NpoBefeHHbXx B HaywHo-HCCeR0oBaTEIbCKOM
HHCTHTYTE OCHOBAHHH M NOJ3EMHBIX COODYXKEHHH COBMECT-
Ho ¢ Bamunucrpoem, MUCH um. Kyii6oieBa, Ypanbckum
[TpomcrpoiinuunpoekroM u IlepMCKMM — NOJMTEXHHUECKHM
HHCTHTYTOM B 1966—1969 rr., u comep:kaT pacueThl cBail-
HbIX (yHIaMeHTOB Ha BEPTHKAJbHYIO H TOPH3OHTANbHYIO Ha-
IPY3KH (119 SKCIePHMEHTAJIbHOrO MPOEKTHPOBAHHS.

Pa6oTa COCTOHT H3 CJIEAYIOUIMX Pa3LeNioB:

1. HoBasi MeronuKka ompeleseHHS HECyLieH CNOCOGHOC-
TH CBajl MO pe3ysabTaTaM MX CTaTHYECKHX MCHIBITAHMEA C yue-
ToM ¢axropa Bpemenu (HUU ocnoBaHuit ¥ moaseMHBIX CO-
opyxeHuit).

2. Tlpensoxenns no pacyery NHPaMHIAJbHEIX cBail
(HUMU ocroBauuit ¥ noA3EMHBIX COOPYKEHHUH) .

3. Tlpennoxenud no pacuety cBall ¢ yluIMpeHHON naToN
(Ypanbckuii TIlpomcrpornuunpoexr, HHHW ocroBanmit u
NOZI3eMHBIX COOPY2KEeHHIt).

4. Meron pacuera Hecylueil CNOCOGHOCTH OXHOPSAHBIX
CBaiHBIX (YYHAAMEHTOB ¢ HHM3KHM DOCTBEDKOM, Nepefaio-
IIMM YacTh HAarpy3kH uepes mogowsy pocrBepka (HHHU oc-
HOBaHHH ¥ M0 I3€MHBIX COOPYKEHHH).

5. Meronuka pacueTa HeCylleH CHOCOGHOCTH cCBai
(MUCH um. Kyi6ruuena).

6. Metomuka pacuyera Hecyweit cnoco6Hocth cBait (HUH
OCHOBaHHl ¥ HOJA3eMHbIX COOPYRKeHHH) .

! Meron MHCH wum. KyhGbiieBa peKoMeHRYeTCs (IPHMEHATE
B CJ1aGbIX IVIMHHCTHIX TPYHTaX, B OCTaJbHBIX CJAy4YasiX NPHMEHSIOT METOX
HHMH ocHoBaHH# H MOA3EMHBIX COOPYKEHH.
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7. Pacuer ¢ ucnonbsosauneM SLIBM BHcOKOro xKect-
KOro pocTBepka Ha BepTukasabHywo Harpysky (HHMH ocuo-
BaHHUH W NMOA3eMHBIX coopyxeHud. IIpoMcTpoiinpoexr).

8. Onpexnenenne OCafiOK ONHOPSIAHBIX, JBYXPSAHBIX H
TPEXPALHBIX CBalHbIXx ¢yHnamentoB (IlepMckuil momuTex-
HUYECKHl HHCTHTYT).

9. PacueTr oAMHOUYHO# CBaH HAa COBMeCTHOe JelcTBHe Bep-
THKaJbHBHIX ¥ FOPH3OHTAJbHBIX Harpy3ok (Bamruucrpoil).

CocraBurenn: Kanaunarthl TexH. Hayk B. A. Bapaamos,
E. B. Baxoanun, b. JI. ®aanc, A. I1. Xamos, uuxk. B. A.
Konnpamos (HWMW ocHoBanuii); KaHAMAAaTH TeXH. HAyK
A. A. Bapronomeit (ITepMCKHH DONHTEXHHUYECKUH HMHCTH-
1y1); H. M. Hdopowmkesny, B. A. Canpaukos (MHCH
uMm. Ky#6uimesa); kanpumatel TexH. nayk A. H. Ternop
(Ypaabckuit [TpoMmcrpoinnunpoekr), B. B. Hlaxupes (Baw-
HuucTpoi), unxk. A. M. lllop (IIpomcrpoiinpoexr).



1. HOBAS METOJHMKA ONPENEJEHUA HECYLLEH
CNOCOBHOCTH CBAW MO PE3YJIbTATAM
UX CTATUYECKHUX HCNIBITAHUH C YYETOM
PAKTOPA BPEMEHH

OBIHE NOJIO)KEHUS

1.1. Hacrosiasi MeToguka pacnpocTpaHsiercss Ha BCe
necyaHble TPYHTHl H [VIHHHCTBIE TPYHTHl OT MATKO-IJIa-
CTHYHOH 10 TBEPIOH KOHCHCTEHIHH.

1.2. Meroauka He pacnpocTpansercs Ha NpocafouHbie
TPYHTHI, HJBI, TOP® ¥ Mep3J/bIe TPYHTHI.

OCOBEHHOCTH MCNbITAHHA CBAH NPH NMPHUMEHEHWH
HOBOW METOJAHUKH ONPEAEJIEHHUS HECYUIER
CNOCOBHOCTH

1.3. 3arpyxeHHe CBail JOJXKHO NPOM3BOAMUTLCA CTYIe-
nsivu. IlepBble JBe CTyleHH NPHHHMAIOTCS PaBHBIMH 1/3—!/s,
a ocranbHbie !/jp—!/is YaCTH OXHMAAEMON NpenesbHOil 1a-
TPYy3KH.

1.4. TIpomo/KHUTENLHOCTh TPHJIOKEHHUST KaMKAOH CTyme-
HH HaTpy3Ku — 3 4.

1.5. CHfiTHe OTCYETOB OCajKH cBal MOA Harpyskoil B
npouecce HCILITAHHHA JOJKHO IPOH3BOAHTLCH C TOUHOCTHIO
1o 0,1 mm, nipHueM Ha KaxJOH CTyneHH Harpy3kH NepBbifi
oTCYeT AOJIJKEH CHHMATbhCS Yepe3 5 MUK C MOMEHTa YyBeul
yeHHs] HarpyskH Ha CTyneHb, BTOpoi — uepe3 10 mux, Tpe-
Tt —vuepes 15 mun M Kaxnwlil mocaenylomui — vyepes
30 muH.

1.6. OGumyio ocagky cBaM B NPOLECCE HCHBITAHHH PeKO-
MeHAyeTcsl JOBOAHTH NO BEJHYHHH He MeHee 25 mau.

ONPEAENEHUE HECYIIEA CNNOCOBHOCTH
N CTABHJIN3UPOBAHHON (3ATYXWIEH) OCAAKH CBAH

1.7. Hecywas cmocoGHOCTb cBa¥ P omnpejessieTcs B €O-
orsercrsud ¢ CHull 1I-5.5-67 «Cpgailnbie dyHIaMenTHt
Hopwmbl mpoekTupoBaHusA» mo popmy.e

P=FkmP, (1)

rae  k— kosdduuueHT  OAHOPOAHOCTH, TNPHHHMAaeMbIi
paBHbM 0,8;
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m — koadduuuent ycaosuit paborsl, npuHHMaeMsily
m=1;

P, — HOpMaTHBHOE CONPOTHUBJEHHE CBaU B T, ONpele-
JsieMoe 1o rpaduky 3aBHCHMOCTH CTaGHJH3H-
poBaBuefica  (3aTyxulefi) BO BpeMeHH OCaIKH
cBau Sp, OT nepelaBaeMOii Ha Hee HArpy3KH

H COOTBETCTBYIOIlee Harpyske-, IpH KOTOPOh
crabuM3upoBaBlIasiCs (3aTyxulasi) ocalika paB-
Ha JOMyCTHMOMN OCaike A AaHHOTO 3 aHHUSA HJH
COOpyKeHusi, NPHHUMAaeMOil B COOTBETCTBHH CO
CHull 11-B.1-62* «OcHOBaHHS 31aHUA H COOPY-
xenuit. HopMer npoexTHPOBaHUS».

1.8. Bennuuna  craGuian3upoBaBlieiica (3aryxuieii)
OCaAKH CBaW JJs Kax[o# CTymeHH Harpy3KH ONpelesercs
no pesyJbTaTaM CTaTHYECKHX HCIBITAHHH CBaM B COOTBET-
cTBud ¢ popmysoh (1)

Sp =Bt by 45, | BEL, @)

rie A} —ocagxka cBaH OT Harpyskd, InpeJllecTBylolled
VIAHHOi CTYICHH, B MM,
Ag — YCJOBHO MTHOBEHHast OCafka CBa”W B MM OT Ha-
TDY3KH JAHHOH CTyNeHH, NPHHHMaeMas YCJOB-
HO paBHON TNDHPALIEHHIO OCaAKH CBaH, HU3Me-
peHHOM cnycTs 5 mun ¢ HavyajJa TPUIOXKEHHS
HarpysKH J1aHHOM CTYNEHH;
S¢, — npupaienyue OcaiKkH CBaH B MM 3a BpeMsl i} =
=3 4 BBIAEP’KKH PacCMaTPHBAEMO CTyNeHH Ha-
IPY3KH;

Ta6anua 1

CKOpOCTb 3aryxanus OCaaku

BpeMs ycsioBHOH cTaGuikzalMH (3aTyxaHHe) OCaKi f; B rogax NpH BesuuiHe
a‘. —_— a[ T paBHOil

1,0{0,9;0,8({0,7{0,510,4

3,6|2,4|2,2~2,l 1,311,2(1,1

1 2 3

4 5 6 7' 9 | 10| 12| 14| 15|19

Tipuveygauye J[ist npoMCKYTOUHBLIX 3HaueHud ai—-a i1 spems £, onpe-

OeaseTcs No HHTePnoAsLHH,

6



o — BpeMs yCNOBHOH crabuin3alun (3aTyxaHue)
OCaJlKi CBau B rojax, IpHHUMaeMOe KaK BpeMsi,
nocje KOTOPOro CKOPOCTb 3aTyXaHHSl OCaIKH
coctaBnsier | mmfepad, m onpeiensemoe o
Taba. 1 B 3aBUCHUMOCTH OT BEJHYHHB{, ONpeje-
JaseMolt o popmyJe (2)

1 mm/200
4G =4, ="3, 3
1
rae ¢ — BpeMs BbIAEPXKKH CTYNeHM HaTPY3KH, TpPHHHU-
mMaemoe OGBIYHO paBHBIM 2 4 55 muu, T. 2.

tx~3u.

2. MPEAJIO)KEHUS MO PACHETY
MAPAMHUJAJIBHDBIX CBAM

OBLIHKE NOJIO)KEHHSA

2.1. ITnpamMunanpubie CBaH NPH OLHOM M TOM XKe pPacxo-
e MarepHasa HMelOT B GOJIBLIMHCTBE TPYHTOBBIX YCJOBHIl
6OMIbLIYI0 HeCYILYI0O CHOCOGHOCTb, 4Ye€M NPH3MaTHYeCKHe
CBaH.

2.2. HauGosee sddexTHBHBIM TIO TPYHTOBBIM YC/IOBUSIM
cjyyaeM MpPHMEHEHMs NUPAMHMAAJbHbIX CBail SIBJASETCH CaY-
yal, KOnia ©BaH 3a06HBAIOTCA B OTHOCHTENbHO OJHODPOJLHBIX
no rayGuHe rpyHrax. B aToM cayyae Hecymas crnoco6-
HOCTb MHpaMHAaJbHON cBau Moxer ObTh B 1,5—2 pasa BHI-
ule B CPaBHBHHM € HecylueH CmOCOGHOCTBIO TNpH3MaTHYe-
CKOH CBau TOro xe o6bema.

2.3. [MupamuganpHbie cBau 0e3 MONEPEYHOIO apMHUPOBA-
HHSl MCXOAS M3 NPOYHOCTH MX HA YHAapHBIE HArPy3KH MoO-
TyT NPHMEHATLCS NpH 3a6HBKE HX FJABHHIM 06pa3oM B IJIH-
HUCTHIX TPYHTAaxX OT TeKydeH X0 TYrO-MJaCTHYHOH KOHCH-
CTeHIMH C MPOGUBKOM B Cayyae HEOOXOIUMOCTH HeGOMBIINX
NJIaCTOB Nopsifika 1—2 M TIHHUCTBIX PYHTOB IOJYTBEpIOH,
a IpH MaKPOMOPUCTHIX TPYHTAX W TBEPAOH KOHCHCTEHIHH,
a TakxKe HeGOJBLIMX NJAaCTOB HeCUaHbIX TPYHTOB He BbILIe
cpefHell TIIOTHOCTH.

2.4. TIpuMeHATh NUpaMUAaJbHBIE CBaH PeKOMEHIYETCs
B TeX Ciayyasx, KOIZa Hecyllas CIOCOGHOCTD MHpaMHIalb-
HOM CBay, MOJyueHHasl MO yKa3aHHOH MeTOoZHKe, OKasLiBaet-
cs Bbillle Hecyllell CMOCOGHOCTH TIPH3MAaTHYECKOH CBaH.

2* 7



2.5. Iupamupanpupie CBaH MOUYT NPHMEHSATLCS TOJMb-
KO B MAJIOMYYHHHCTBIX IPyHTAX.

PACYET HECYUIEA CNOCOBHOCTH NMUPAMHUIAJIbHBIX CBAR

2.6. Hecymas cnoco6Hocts P B 7 3a6uBHOM NMUpaMu-
NaNbHOH HJIH KOHHYECKOH CBaH, paboTalollell Ha OCeBYIO
COKHMAIOILYI0 HAarpysKy, ompefessercs KakK cyMMa pacuer-
HBIX COMPOTHBJEHHI TPYHTA TOJ HHXKHHM KOHLOM CBaH 3a
CUET CHJI TPEHHs M OTIIOpa rpyHTa 1o hopmye

P=km[RyF+32U, 1 (f,+10i,E, v), (4)

rae k — xoaddunueHT ONHOPOAHOCTH TpYyHTa, NPHHH-
Mmaemblit k=0,7;

m — x03¢pdUnHEHT YCJIOBHH paGOTh, TIPHHEM:E-
Muif m=1;

R; — HOpMATHBHOE CONPOTHBNEHHE TPYHTA NOJ HHXK-
HHM KOHLOM «CBail B T/#2, onpelensemoe IO
ta6a. 1 CHull II-B.5-67 «Cpafinnic ¢yHIa-
MeHTH. HOpMbI MpOSKTHPOBaHHS»;

F — nnowaap ONMHPaHHA HAa TPYHT HHXKHErO KOHIIA
cBay B MZ%;

U; — cpenHss BeJMYHHA INepHMETpPa MOMEPEYHOro
CEYeHHs CBaW B TIpeAeJaax i-ro cJos TPYHTa
B M;

l; — ToNmMHA i-rO CJNOS DPYHTAa, CONpPHKaCaloLlero-
csi ¢ 60KOBOM NOBEPXHOCTBIO CBaH, B M;

f: — HOpMaTHBHOE CONMpPOTHBJIEHUE i-TO CJOS TPYH-
Ta 10 GOKOBOH NMOBEPXHOCTH CBaW B T/M?, omnl-
penensiemoe no Ta6a. 2 CHull II-B.5-67
«Cpaiinbie dynpamentl. Hopmsl nmpoextHpo-
BAHHUSY;

i, — yKJIOH 60KOBO# TNOBEPXHOCTH CBau B JLOJAX
SV HHIL;

E; — monynp nedpopmMamuu i-ro cJa0s rpyHTa, OKpY-
JKaplero G6GOKOBYI0O  NOBEPXHOCTb CBau B
k['[cM2, onpefensieMblli O pe3yJbTaTaM KOMI-
PeCCHOHHBIX HCIbITaHHH,

Yr» — KospuuueHRT omnopa IpyHTa, onpenesaseMbili
no Tabs. 2, B 3aBUCHMOCTH OT BMJAa TPYHTa.



Ta6auuna 2
Koadduuuenr ornopa rpynra

Bug rpyHra 3nayenue
Ileckm w cymecH . . . . . . . ¢« v o v v v« . 0,5
CYMNIMHRE . . . . v v i v v v v v o e o oua e 0,6
Inuuet Tommue (W=18) . .. .. .. .. .. 0,7
Tanast Xupaete (W=25) . . . .. .. .. .. 0,9

IMlpumeuvanue [lpum ranHax ¢ yuciaom niacTHYHOCTH 18<C W< 25 snayenue
‘vr 6GepeTcs No HHTEPNOASALHH.

Hpunep.

[MupaMunanbuasn csas Anudofi 6 M; ceueduem 40X40 x B BepxHeMm
koHUe ¥ 20X20 x B HuXHeM NoOrpyXeHa B Mpelenax IVIOUAAKH, Xa-
pakTepH3yIOmeHcss 3ajseraHHeM Ha TayOHHY A0 3 # TYro-miacTHYHBIX
CYMNIMHKOB ¢ KOHCHCTeHUHell B=0,3 u moaysem Jnedopmaunn E=
=60 «['/cM?, noncTunaeMBlX MSATKO-MAACTUYIBIMH CYTIHHKAMH ¢ KOHCH-
crertineii B=04 u monynem nebopmaunn E=45 xl[cm® Oupemeantd

HeCcyllylo cnocOGHOCTb yKa3aHHOH NHMpaMHIa/bHOM CBaH Ha BepTHKANb-
HYIO HarpysKy.

PacueTHble BeJMYHHBl COIMIACHO TIPHBOAEHHBIM Bblllle YCAOBHAM
u CHnIT I1-B.5-67 «Cpaitnbie ¢ynaaments. HopMmel nmpoexTHpOBaHHA»
CaIeRyIOlIHE:
Ry=210 t/#% F=0,04 #?®, U;=4-0,35=1,35 u;
Up=4.0,25=1m; LL=3m I[,=23n
_2,343,5 1,6 4-2,5

fl— 2 =2,9 T/Mz; f2= 9

=2 r/M2;

. 0,5(0,4—0,2)
="
ITo dopmyne (4) umeem:
P=0,7-11210.0,04+1,35.3 (2,9 4 10-0,0166.60-0,6) +
+1,3(2+410-0,0166 -45-0,6] =0,7[8,44 4,1 (2,94 6) +
+3(24+4,5]=0,7(8,443+419,6)=0,7.64=45 .

=0,0166.

3. NPENJIO)KEHHSA MO PACYETY
CBAM C YWIUPEHHON NATON

OB HUE NOJO)KEHUSA

3.1. IlepcnekTUBHOH KOHCTPYKIMeH CBafl ¢ yIIHPEHHeM
JJs MacCOBOTO CTPOHTE]BLCTBA B pafioHax pacnpocTpaHe-
HHA cAabbiX PYHTOB SBJSIOTCA CBay € YIIHPEHHBIM HHX-
HUM KOHILOM.



3.2. Cpan c ywmypeHueM B HHUXKHEM KOHIE CTBOJA PEKO-
MEHAyeTcs NPHMEHATb AJs 3JaHUH W COOPYXEHHH, Mmepe-
RalomuX HAa (yHIaMeHTH NMPAaKTHYECKH TOJbKO BepTHKA/b-
Hble CXKHMaIOILIHe Harpys3KH.

3.3. [IpuMeHeHne CcBall C YHMIHMPEHUSAMH PalHOHAJbHO B
TPYHTOBBIX YCJIOBHSX, XapaKTePU3YIOIIUXCS 3aJieraHueM C
NOBEPXHOCTH CJNAGHIX TPYHTOB (IVIMHHCTbIE TPYHTHI TeKyue-
IJIACTHYHOR M TeKyuell KOHCHCTEHIMH; HJbl, pPbIXJble Tec-
KH, TOpP(}), MOACTHIAEMBIX Ha HEKOTOPOH TIaAyOHHE CJOEM
TecyaHbIX I'PYHTOB CpelXHell NJIOTHOCTH WJIM CJOeM IJIMHH-
CTHIX FPYHTOB TYPO-TJIACTHUHOH M NOJYTBEPHOH KOHCHCTEH
LHH.

3.4. Vcnonb3oBanve cBafi ¢ yUIMPEHHSMH B YKa3aHHbIX
TPYHTOBBIX YCJIOBHSIX IO3BOJISIET YMEHBIUHTb PacXoi Mare-
pHaja o CPaBHEHHIO ¢ XKesNe306eTOHHBIMH MPU3MaTHUYeCKH -
MH CBasiMH 3a CUeT yBeJHYeHHs HecylleHl cHOCOGHOCTH CBaH
B 1,5—2 pasa u 6GoJsiee npH COXpPaHEHHH HEH3MEHHBIMH pas-
MepOB CTBOJIA CBaH.

3.5. Bo3MOXHO mpHMeHeHne CBafi ¢ 00bEeMHBIM M IJIOC-
KHM YyLIHPeHHeM.

3.6. CBau c oGbeMHbIM yIINPEHHEM pPEeKOMEHAYIOTCS B
cayyasix, KOma C [OBEPXHOCTH 3aJeraloT OflJILIBAaIONIKe
I'PDYHTH (HampuMep, PBIXJILIE HACHIL[EHHBIE BOJOH IIECKHU)
uaun TOpd.

CBau ¢ MJIOCKUM YIIHDEHHEM PEKOMEHIyeTcs NPUMEHS1b
TakKXe TNDH YCTPONCTBe CBAaHHBIX (QYHAAMEHTOB B CJ1a0bIX
HEONJIBIBAIOIHX TPYHTaX, TaK Kak B OJHOM HalpaBJIeHUH
OHY OOecneuuBaloT IepPBOHAYaJNbHYIO YCTOHYMBOCTbL CTBOJA
cBau Oes TIIaTeIbHOM BacHOKH nNa3yx, 06pasyoluxcs
MEeXJy PDYHTOM U CBaeil mpH 3aGHBKe.

3.7. PexomeHayeMble napaMeTpbl CBaff C YIIMPEeHHeM
cTBOJIAa: AJHHA CBaH RO 12 m, ceyenne crBosia 30X30 cx;
ceueHHe 00BLEMHOr0 yiunpeHuss 1o 6060 cu, a mniockoro
10 30390 cm; BEICOTA ymiHpeHus Ko 100 cx.

PACYET ®YHIAMEHTOB U3 3ABUBHBIX CBARA
H YIHHPEHHEM CTBOJIA

3.8. Hecymias cnocoGHOCT 3a6HMBHHIX CBalf ¢ ymupe-
HHSIMU OnpellessieTcs MO TPYHTy M 110 MaTepHalny CBaH
(puc. 1).

3.9. Hecymas cnoco6HOCTL 1O TPYHTY B T IJs1 cBail ¢
yIINpeHUeM y OCTpHs, 3a0HTHIX B ONJbIBAIOLIHE TPYHTHI
MM TIDH 3aChINKe N1asyX BHIlle YIIHPEHHs [ECKOM ¢ YIUIOT-

10



HEHHEM €ro M0 CpelHEH [JIOTHOCTH, ompeledsercd Mo
dopmyJe
P=km(RnFy"'FUyhyfu"‘Uczﬁlli)» (5)
raie k& — xoadHLHEHT OIHOPOAHOCTH TpyHTa, MPHHH-
MaeMblil k=0,7;
m — xkoapduUHeHT ycJOBHH pabOThl, NpHHEMAaeMblil
m=1,
R, — HOpMAaTUBHOE  CONPOTHB/CHHE IO YKa3aHHAM
tabn. 1 CHull 11-B.5-67 «Cpaituple ¢dyHnzamen-
Thl. HOpMBI IPOEXTHPOBAHUSIY;
Fy—nyomaas nonepeyHoro
CeueHHs yuHpeHHOoro @) P )]
KOHUAa CBay B MecTe
HauboJpllero  yuupe- |
Hus B M2 e "‘"}
Uy—mnepuMerp  yLWIHPCHHUSA -
B M;
hy — BBICOTA YUIHDCHHS B M;
fu— HOpMaTHBHOe  compo-
THBJIEHHe TPYHTAa no
GOKOBON IOBEPXHOCTH
YUIHDEHHS B 7/M%, oI-
penensieMoe no rabja. £
CHulIl11-5.5-67 «Cgaii-
Hble pyHaamentsl, Hop-
Mbl TNPOEKTHPOBAHHAY, r’
Ha YyPOBHE CepeluHbl TTT 1
VIIHDEHHUS; Wil 5
U. — nepumerp crBOIa cBau |
B M; (D iiiiii)
fi — nopmaruBHoe  compo- -a-
THBJEHHEe  i-ro CJ0s
rpyHTa no 60KoBO# mno- ¢ ymupeHHen
BerHOCTH CTBOJA, OI- a~-6e3 3amoJIHEHUsS MaayXx; 6 —
penenaseMoe NPpHMEHH- ¢ 3anosiHeHNeM Masyx
TeJIbHO K TPYHTY ec-
TECTBEHHbIX Hansacrosahuii mno Taba. 2 CHull
I1-5.5-67 «CBaiinsle ¢yHmaMentsl. Hopmel mpoexTH-
poBaHus;
l; — rommuHa i-ro cjos rpynrta, <onpukacaiomerocs ¢ 60-
KOBOH NOBEPXHOCTHIO CTBOJA, B M.
ITpu pacuere [; He yunTHIBaeTCsl TPEHHE TPYHTA 1O CTBO-
JIy HaJ yHIUDeHHEeM B Npefesax BbICOTH, PaBHOH ORXHOMY
JHaMeTPy HJIH pa3dMepy CTOPOHbBI yUIHPEHHS.

P e e
P

e —
— -

L—hy —

Puc. 1. PacuerHas cxema cBaft
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3.10. Hecymas cnoco6HOCTb IO PPYHTY AJ4 ¢Bail ¢ yuu-
peHHEeM y OCTPHst B T, MOTPYXKGHHEIX 06e3 3aMOJIHEeHHs Ha3yX
BhILIE YIIMPEHUS HJH C HEYNJOTHEHHON 3acChIKOM, BBIUMC-
Jsercs no gopmyJe

P=km(RHFy+Uyhfﬂ_Px‘)? (6)

rae k, m, Ry, Fy, Uy, Ay, fo cm. dopmyay (5);
P.— Bec 3achIKM {1a3yX BHILIE YUIHPEHHH, paBHBLIHA
mpousBefennio o6beMa 3aCHINKH Ha OObEMHBIN
BeC TpyHTa, B T/M3,

3.11, Ecau moJioCcTb B IPYHTE BhIlle YIIHPEHHs He 3a-
NOJIHeHa IJIOTHBIM TPYHTOM, HeCMellaeMoCTb CBail B ropi-
30HTAJbHOM HanpaBJeHHH JOJIXKHa ObLITb ofecneueHa KOH-
CTPYKLIUeH POCTBepKa WM HAKJOHHLIMHU CBasiMH.

3.12. Pacuer cBali ¢ MECTHBLIMH YIUHDEHHSMH 1[0 MaTe-
pUaNy CTBOJNA MPOU3BOAUTCA KaK JAJAS LEHTPAJbHO CIKAThIX
3JI6MEHTOB MO (GOpMyJaaM:

a) xkesne300eTOHHBIE CBau

P<L1000m @ (Rl1p Fg+R,, F) )
6) MeTaJaJsMuecKHe CBaH
P <1000R F,.,
P <1000RQF, ®

rune m — Koadduuuent ycaosuit paboTel, m=1I;
¢ — K03 (PUIHEHT NPOIONBHOIO H3ruba;
Rpp — mipusMenHasi IpOYHOCTb GETOHA;
Fs — nuoiajp ceueHus CBaH;
R a.y — yCJIOBHOE pacyeTHOe CONPOTHBJEHHE apMaTyphl,
ipaBHOE pacYeTHOMY COMPOTHUBJIEHHIO, YMHO-
JKeHHOMY Ha KO3(duUHeHT yca0BHH paboOTH B
coorBerctBuu ¢ raasoit CHull 11-B.1-62 «Oc-
HOBaHHS 3ZaHUH U coopy:KeHuit. Hopwmul npc-
eKTHPOBAHHUAY;
F, — njowajp CcedeHUs NPOJOJbHOH apMaTyphi;
R — pacueTHOe CONPOTHBJEHHE CTaMH Ha CXKATHE,
F,. —maowanb ceyenHs HETTO;
F — of6mas maouiaib CeUeHHa CTaJbHOH CBaH.
Ecnn monoers, o6pasylomasicd mnpu 3a6uBKe, BblLIe
VIIEDEHHS 3aMOJIHEHA TECKOM € YIWIOTHEHHEM HJH OMJIBIB-
LIMM TPYHTOM, TO KO3 HIUKEeHT Npoa0JbHOro Hu3ruba npu-
HAMaeTcs paBHLIM @==1. B ocTaipHbIX cayyasx koaddu-
ILHEeHT NpPOXONbHOrO H3ruba ¢ ompefesnsencss mo Tabua. 3.

12



Ta6baunuya 3
3HaveHHe Koadduuuenta @

b— 14 16 18 20 22 24 26 28 30

e 12,1 (13,9 | 15,6 { 17,3 | 19,1 | 20,8 | 22,5 | 24,3 | 26

50 | 55,4]62,2] 69 76 83 90 97 | 104
P 1 0,88 o0,810,63|0,67|0,62|0,57|0,53]|0,5

MpumMmeuanune B Tabauue npHHsTh 06o3Hayewus: /o — pacyeTHasi AJHHa
csan; b — HanMeHBIUMHi pasmep ceueHHs npH3MaTHyecKoRl csan; d — guaMerp
Kpytao#t cBai; 7— HaHMeHbWHHA pajHyCc UHEDLHI CEYeHHS.

Pacuernyio aanHy csam [y onpemesisior B 3aBUCHMOCTH
OT YCJIOBHOH BeJIHYHHBI 3aM€JIKH TOJIOBHl B POCTBEpKe H 3a-
OUMBKH YIUMDEHUs B NJIOTHBI IPYHT.

Ecan ymupenye onepro Ha NJIOTHHIHA TPYHT, IPHHUMAET-
cs1 LIapHHPHOe 3akpemnJeHHe crBoja. Koria yiuupeHme 3a-
GHTO B IJIOTHHIN IPYHT He MeHee yeM Ha 2b (rae b — wupu-
Ha YIIMPEHHS), MOXHO TPHHHMATh XKECTKOe 3alleMJeHue
HHIKHETO KOHIIA CBaH.

PacyerHass januHa o BRIUHCASETCH B 3aBHCHMOCTH OT
JAJuHbl oBau [ Tax:

a) NpH MOJMHOM 3allleMJeHId O6OHX KONIOB CBau [p==
=0,5/;

6) npu 3aL(EMNEHHH OJHOTO KOHIA H LIAPHHPHOM OMNII-
paHuu apyroro [o=0,7;

B) NpPH WIAPHMPHO HENOIBHXKHOM 3aKpemeHHH 06oux
KOHIOB [o=/;

T) NpH OXHOM 3alLlEMJIEHHH U IAPYroM cBOOOZHOM KOU-
ue (ronosa cBan) lo=2/.

4, METOOUKA PACYHETAHECYIILEHX CHOCOBHOCTH!
CBAVHBIX $YHIAMEHTOB C YYETOM
COBMECTHOHM PABOTbI CBAM
(merop MUCH um. KyiiOrimepa)!

4.1. Hecymasn cnoco6HOCTb «cBailHOro (QyHaaMeHta ¢

~

YUETOM COBMECTHOH DaGoThl CBa#i onpefeasercs 1Mo ¢op-
MyJIe

z

P = ‘§1 (T,!+ R, F), ©)

1 MeTtojl pekoMelflyeTcs NMpPHMeHSITb B cJalblX IVIHHHCTHIX TPYHTax.

13



rie [ — rnyGrHa NOTPYXKEHUsl cBau B TPYHT B At
F — myiomanp nNOTepeyHoro ceyeHus: CBau B #2;
1 — KOJIMYECTBO CBail B KyCTe;
R; — compoTHBJeHHe TPYHTa INOJA HHUXKHHM KOHLOM
i-it cBau B KycTe B T/M2, onpenensieMoOe COIJacHO
m 4.2;
T;-— cOonmpOTUBJNEHHe TPYHTa, TNPHXOASAILEECST Ha €JLH-
HHIy JJHHBI ©OOKOBOH IOBEPXHOCTH i-f CBau B3
KyCTe B T/M, OlpelensieMoe coryacHo m. 4.3.
4.2, ConpoTHB/JeHHE TPYHTA TOX HMXHHUM KOHIOM (-1
CBaHu B Kycre onpejensieTcs no dbopmye

R, =R, (1 +K,), (10)

rie R, — CONPOTHBJIECHHE TPYHTA TOJ HIXKHHUM KOHIOM
ONMHOUYHOM CBau B T/M2;

K o — Ge3pasmepHblil  KOI(p(HOHEHT, YUHTHIBAKOLIHIT
YyBeJMUEHHe COIPOTHBJIEHHS TPYHTa I0J OCTDH-
€M CBaHu B KyCT€ B pe3yJibTaTe YIJOTHEHHS IpyH-
Ta B mpouecce 3a6UBKM COCEIHHX CBail, ompe-
JensieMpll Mo gopmyae

n—1

K,= YK, , (11)
=1 ¢

riae 1?(,1 -— KO3(hHUIHEHT, YUHTBHIBAIOLIHH YBeJHUYEHHE CO-

IPOTHBJEHUS TPYHTA NOJ HUXKHHM KOHIOM CBau

OT BJAHAHUA OAHOH cBau. Mx 3HauenHs mpea-

CTaBJIEHH TpaduKkaMu Ha PUC. 2 B 3aBUCHMOCTH
!

OT COOTHOLUEHHsl Da3MepoB CBau 1= ",  H pac-

a
CTOAHUA MEXIAY CBasfiMH r=7 , DAe d— auna-

MEeTp KPYIJIOH HJHM CTOPOHA IONEPEYHOro ceue-
HHSl KBaJApaTHOH CBaWM M a — PacCTOSIHUE MeX-
Jy CBasiMH 1O OCSIM.

CymMupoBanue no dopmyne (11) ocymrecrsasiercs cie-
AYIOLIYM 06pa3oM: BbIYEPUHBAETCS B ONpPENEJeHHOM Mac-
wraGe KycT cBail, 3aMepslOTC  PaAcCTOSHAS @ OT OCH pac-
cMaTpuBaeMoi ¢BaM K0 ocell BCex ADYrHX cBail Kycra, BbIC-

a

YHTBIBAIOTCA  OTHOLUeHHUA /= 7 H COOTBETCTBEHHO TIO

pHC. 2 onpeensioTcs Ko’[ , CyMMa KoTopux Kg .

14



4.3. ConpoTuBjieHHe rpyHTa NO GOKOBOH TOBEPXHOCTH
tBal B KyCTe ONpefessieTcd B 3aBHCHMOCTH OT IOJIOXKEHHS
CBaM B IJIaHe KycCTa.

Ko Ky

g | 770
0,10} 1,0 3 -
7=
0,0810,8 7Y
0810, ( L =
=50

=7

/E‘/ 7

0,060, e =

0,04 t04 —A

| 4 §§ M’f"”‘*
~J

0,02t0,2

=20
=y,

[ 2 4 § 8 nr

Puc. 2. Tpaduk sasucumoctn Ky, Kr or r
1—16 — xonuyecTBo cBail B njaHe

Jlns cBau, pacnoJsioXeHHOH B LEHTPE TAMKECTH KBajpai-
HOTO B IJIaHE KyCTa, 0 hopMyie

TuzToKT.uv (12)

rie To— CONMpOTUB/CHHE TPyHTA, NPUXOAALUEECH Ha elHu-

HHIy QJHHBI OOKOBOi IIOBePXHOCTH OAHHOUHOMH

cBau B T/mM, paBHOe mdf, rie f—yReabHoe co-

NpPOTUBJIEHHE TPYHTa 1O GOKOBOH IOBEPXHOCTH
OLUHOYHOM CBau B T/mZ,

Ky, r— Ge3pasmepHulll  K03b(HUMEHT,  YUHTHIBAIOWHH

CHHKEHHe TpeHll 'pyHTa 10 OO0KOBOH NOBepX-
15



HOCTH ULEHTPaJbHOH CBau B KycTe BCJEINCTBhE
cOBMeCTHOH paboTel Bcex cBait. OH ompenesser-
cs o popmyae

Key=Ke)i (K. (Ke) | (K),»  (13)

a_ .

2 2

vie K; — KosdduiueHT, YUHTHIBAIOIHH CHUXKEHHE COnpo-
THBJIEHHS TPYHTa IO GOKOBOH IOBEPXHOCTU CBai
OT JNeHCTBHSl OXHOH cBaH. 3HaueHHA ITHX KOIP-
¢uIMeHTOB TpeACTaBieHb rpadukaMu Ha puc.2
B 3aBUCHMOCTH OT W # r. ITopamok BbIUHCIEHHS
ko3 duunenra K, H3JI0XKEH HHXKE.
Hns mo6Goit can cBaiiHoro ¢yHnaMenra (KpomMe CBaH,
pacHoJIOXXEHHOH B LIEHTPE TSAMXKECTH KBaAPaTHOro KycTa)
no dgopmyae

T, =7, Vet g (14)
V1InK:

rie @(x); — uHTerpaid BePOATHOCTH, ONpeleNseMblt Mo
rpaduky (puc. 3) B 3aBucumocTH ot Ky H
m, noe m— KOJHYECTBO HYJeH B 3HAUYEHHH
K; mo mepBoi 3Havamieil umgpbl, BKJIIOUAN
H HYJb LEJBIX.

dy
oW m>2 —B——ti——15—6
05 I 2 D D ' D ?
04 - R
Fm= d
03 m=1 1= 5 |
5
02 C 0O
07 \ 1
0 -m
123456789007, 1 @
Puc. 3. Tpadux saBucumoctn Puc. 4. Pacuernas cxema
@ (x) ot K«

Bxonsmuit 8 popmyay (14) kosduunent K, yuntsisa-
€T CHUXKEHHE CONPOTHBJEHHS I'PYHTa MO GOKOBOH NOBEpX-
HOCTH CBaH B KyCTe IIO CPaBHEHHIO ¢ OAMHOYHOU cBaeil. Od

paBseH
(K T)MHH

KT B (KT)MaKc

(15)



I yraoBbix u 60KOBBIX cBail KycTa (Kip)yae =1.
KostpdpuuueHTl (Ki)yun ¥ (Ki)yaxe  ONpelessfioTes 0O
caenylouuM hopmysnam:

(K = (Keh (K)o (Ke)s .. (Ko (K2)i; (16)
(KT)Maxc = ("—(.T)IH (R_T)H? R (Er)n—l (Rf)m (17)

rAe j — UHCJIO CBaiH, PacIoJOXKeHHBIX B CTOPOHY LEHTPa
TAXKECTH IJIaHa CBaWHOTO (yHZaMeHTa OT JH-
Huu II, npoxoasueil yepes LeHTP paccMaTpHBa-
€MOH CBaHM NMepneHAMKyJAspHO npsMoi I, coe-
DUHAOILEH LIEHTD CBaH H UEHTP TAXKECTH CBail-
HOTO (yHIaMeHTa;

n—j -——uHCA0 CBa#, PAaclOJIOXKEHHBIX MO APYryl CTO-

pony sunum I1.

[Nopsimok BbIUMCIeHHST  KO3PGUUHEHTOB (Ki)yun H
(Kz) maxc H370XKeH B II. 4.4.

4.4. Pacuernt no popmyaam (16) u (17) npousBogaTcs
B Clelylolled mocsenoBaTeNpHOCTH. Ha BhiuepueHHOM B
onpeneseHHOM MaciuTabe naaHe xycra cBail (puc. 4) mpo-
BOJHUTCS mpsiMas /, coefHHSIOIAs NEHTP THAKECTH KycTa H
LHeHTp paccMaTpuHBaeMod cBau. Ilepeceuenue 3Toit mpsiMoit
¢ OOKOBOH MOBEPXHOCTbIO paccMaTpHBAaeMOH <¢Ball Jaer
touku C u C’.

IlepnenaukynspHo mpsAMOi yepe3 WUEHTP pacCMaTpUBA-
eMoil cBaM NMPOBOAUTCS ApYrasl nmpsiMasi, KOTOpasi (eJuT
cBafiHoe moJie Ha JBe yacTd. Henoucnonp3oBaHMe BCJeICT-
BHe COBMeCTHOH paboThl CBaH KycTa CHJI TPEHHS PPYHTa MO
GOKOBO/l NMOBEPXHOCTH paccMaTpuBaeMoil cBaH B Touke C
yuutbiBaercss KodpduiuentoM  (Kr)mum, KOTOPHIHL ompe-
neasiercst no dopmyne (16), xak mpoussenenHe xospou-
uueHToB K; OT j cBail, pacmoNOXKeHHbIX B TOH 4acTH CBail-
Horo moJsi, rae Haxoxutrca Touka C. Kosdouuuentor K
onpeneasiloTcst Mo rpadukaM puc. 2 B 3aBHCHMOCTH OT M H

a

r= ~_d—, nie a —ecTb pacCcTosdHHEe OT TOUKH jpaccMmar-

puBaeMol CBau A0 LeHTPa JoGoit Apyro# csad. Kosuue-
crBo ko3pduuuentos K, COOTBEDCTBYET YHCJAY CBai 3TOf
4acTH CBaHHOTO NOJA.

Kosddunnent (Kr) maxe ONpesensieTcs ananoruuto. Tomp-
KO B NaHHOM ciyuae paccMartpuBaercs Touka C’ u apyras
4acTh CBAHHOIO MOJA.

B Tom cayuae, Korna tpeGyencst onpelenautb Ko3apou-
IHEHT JJ1 CBaM, PACMOJOXKEHHOI B UEHTpe TSXKECTH CBai-
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HOro KycTta, npsmas /[ npoBoAuTca B J0GOM HanpasJieHHH
neqs CBaiiHOe moJsie Ha ABe paBHele uyacTtH. Koabduuuent
K, onpejensercd aHaJOTHYHO BHIIUEH3J/IOXKEHHOMY H3 Y-
JIOBUS BO3jeicTBHA Ha Touky C meHTpaspHON cBaH J06GOII
IDOJIOBUHBEL CBaifHoro xycra. Mecrononoxenue Toukd C on-
pedeJssercd TOUKOH IepecedeHMss OOKOBOH IIOBEPXHOCTH
CBaW M NPsSMOMH, NPOXOAAILEH Yepes LIEHTP 3TOH CBau mep-
LeHAHKYJAspHO npsamoit 1.

Npumep pacuera

TpeGyerca ONpefenuTh HECYILYI0 CHOCOGHOCTE KyCTa ¢ BbICOKHM
pocTBepxoM, coctosiero u3 16 cpait (puc. 4).

ny6una 3a6uBkH cBail B rpyHT [==10 x, ceuenue cBaft 35)X35 c#,
paccrosiHue Mexay cBasMu (no ocam) 3d=1,05 u. B pesyabTare Huc-
NLITaHHS CBAaH-IITAMNA TAakOro Ke pa3Mepa YCTAaHOBJEHO CJeXyolLlee:

nosngas Hecymas cnoco6HocTs cBan — 60 T1;

COMPOTHBJIEHHE IPyHTa MOX ocTpuem — 30 T.

OmnpenensieM To 1 R,

R,

0
~0,35.0,35
60 — 30

To=—"T"= .
o 10 3 r/m

= 246 /M2,

Ja omnpepmeneHus Hecyluefi CIOCOOGHOCTH BCErO KycTa JOCTATOYHO
ONpeNeqHTh HECYILYI0 CIOCOGHOCTb Tpex CcBaH — YIVIOBOH, OOKOBOH H
nentpasasHod. TorZa noamasl Hecywlasi crnocOOHOCTh Bcero Kycra GyAsT
paBHAa CyMMe HeCYIUMX COOCOGHOCTe#l ueThipex YIVIOBHIX, BOChMH 00Ko-
BBIX H YeTEHIpeX IeHTPaNbHEIX OBafl.

ILEHTPAJIbHAS CBAS

Ina onpenenenust Ro mo ¢opmyse (10) myxHo 3HaTh xoadduuuen-
™ Ky (cu. puc. 2), ompesesseMble B 3aBHCHMOCTH OT PAacCTOAHHSA 110

OCSM MEXJY cBaeHl H BCOMH OCTaJbHBIMH CBasIMH KYCTa.
Pacuer cBexen B Taba. 4.

18

Ta6nuna 4
3HaueHHA pAcYETHBIX BEJHUYHH
Ne cBalt, OT KOTOpHIX PaccTosiHMe Pacc"zr’onﬂne Koa(btgguueﬂr
YUHTBIBAETCH BIIHSIHUE a' B M re— BN Ky
1; 3;9; 11 1,48 4,25 0,0515
2;5;7; 10 1,05 3 0,076
4; 12; 13; 15 2,35 6,7 0,03
8; 14 2,1 6 0,034
1 2,96 8,5 0,022



— 10
Kosdduurentss Ky onpemenens nas =35 =28,7 ~ 30.

ITo dpopmyae (11) naxoxnm
K, =4.0,0515+4.0,076 + 4.0,03 + 2.0,034 40,022 =
= 0,206 4 0,304 + 0,12 + 0,068 40,22 = 0,72.

Orcrona
Ry=R, (1 +K,)=246 (1 4 0,72) = 423 1/n.

Nas onpenenenus Tg no ¢opmyne (14) HeoGxopumo 3uath Ko
(puc. 2), onpenessieMble B 3aBUCHMOCTHH OT PaccTosHHs @’ OT TOUKH C
(nvan C’) mo ueHTpoB APYrHXx cBail kKycTa. Pe3ynbTaThl BHMHCICHHI CBe-
ZAeHbl B Taba. 5.

Jeﬂ:}.pb onpejensem (KT) MIIH, (K’r) Maxe Ta6nu ua 5
(Kr)yun=0,622.0,7252.0,4852.0,69%x

X0,71%.0,57.0,765 = 0,005:
(K Dyaxe =0,622-0,4852.0,57=0,0517;

PeayabTathl pacuera

‘ &=
(Ko)yun 0,005 5% s |3 | ¢
K, = = =0,097. °© gE | Z E
' (KT)MaKc 0,0517 = Eg % g M §~= r‘u _g,
Corsacio puc. 3 onpereasieM @ (x) §g§§ 8= |8 "3" -
nasi Ke=0,097 1 m=20 (x) =0,485. Z2rd | Aw (& o | ¥X
Tonyuennsie 3nauenns Ky 1 @(x)
noicrasnseM B dopmyay (14) Jaa mouxu C
(Ky) n 3; 9 1,55 4,3 | 0,62
Te=To —M—O ()= 4,13 (2,28 6,5 0,725
V] In K; | 7; 10 (0,91 2,6 | 0,485
o AR
1,77-0,0517 H! 2,14 6,1 ,
=3 — 0,485 =0,087 T1/s. 11 1,24 | 3,55} 0,57
V/1n0,0097 16 2,73 7,8 | 0,765
IMonrast  wecywas  cnoco6HOCTD ’
IeHTPaNBHON CBaM a9 ﬂ/l]ﬂsf;w‘ﬂ;u;' 0.62
Py = 423.0,35-0,35 -4 0,087-10 = 2; 5 0:91 2:6 01485
=51,84-0,87 =52,67 T. 1 1,24 | 3,65 | 0,57

BOKOBASI CBAA
Koadduuuentst K; onpelefsieM aHAJNOTHYHO BhHILICH3NOXKEHHOMY,

Boiyncaenusi ceefiehsl B Taba. 6.
Ilo ]%mpmyna.w (16) n (17) Haxoaum:

K,,=2 K =3-0,076 42.0,0515 +2.0,034 4 30,0 + 0,022 -+
{F1
+ 2.0,0195 4- 0,0205 - 0,0175 == 0,228 - 0,103 - 0,068 - 0,09 -+
40,022 -+ 0,039 - 0,0205 - 0,0175 — 0,0885;
R, = 246 (1 - 0,588) = 390 7/x2.



TaGaunua 6 Ta6nauna 7

Pesyabtathl pacuera Onpenenenue
xoadunnentos K.

I-E' ] ﬂ:J 2 %
o> = @ = :
-%50 ﬁ i §=’ '_3:‘ ® =2
FELE o % 2% > -
L ER PR N
=¢2d Su & ]2 §g§§ a B M EQI‘U SHT
2525 gl
1,3,6 | 1,063 |0,076
0,9 0,
5,7 | 1,48 4,250,055 AR R
5 | 1,44]4,1 | 0.6l
4,10 | 2,106 0,034 6 | 0'895| 2.55 | 0.48
8, 9,11 2,3516,7 | 0,03 7 |1,32]8,75| 0,585
' 8 12,2216.3 (0,72
12 2,96 | 8,5 | 0,022 9 | 292 g,s 0,725
10 11,9355 | 0,68
13, 156 [ 3,33 9,5 0,0195 11 2.14 | 6.1 0,712
12 | 2,818 0.77
14 3,15)9 10,0205 13 32492 {08
16 3,78 | 10,8] 0,0175 14 12,99 8,5 | 0,785
15 | 3,13 (8,9 | 0,795
16 |3.6 (10,25 0,82

Onpenenenne KoadpduunerTon Ky npuBefedo B Ta6.1. 7,
Ten]é)b ompenenseM Kr u ®(x). YuursiBas, 4TO Mg GOKOBHIX cBafl

KyCTg { )Maxc—l no ¢opuyae (17) moayuaeMm K.=0,00485 n npu
m==
Tpe}me npyH'ra Ha | # annubl GoxOBOM NOBEPXHOCTH CBall PaBHO
1,771

Ty = 5=1,09 1/#.

% /1m0, 00485 °
Hecymas cnoco6HocTe 60K0OBOI CBAH PaBHa;
P, =2390-0,35-0,35 4-1,09-10 = 47,7 + 10,9 = 58,6 .
YLJIOBASI CBASA

Onpeaenenne Koodduunenros K. u K; mano 8 taba. 8 u 9.
Onpenenstem K; u Ry:

K, =2 (0,076 4 0,034 + 0,0205 +4- 0,03 4- 0,0195 4 0,0175) +

-+ 0,0515 4 0,022 4- 0,013 = 2.0,2475 -} 0,0865 — 0,5815;

Ry =246 (1 4 0,5815) =390 1/#2.

YuuTeBas, 4yT0 MAL yraoBulx cBal (Kxr)maxe =1, COOTBETCTBEHHD

ra6ia. gK'r':—-‘( T)Mma
K;=(0,48-0,69.0,79.0,71.0,795-0,82)20,565-0,765-0,84=0,0053;

® (x) = 0,5;

1,77-1
=3/ ——— 0,5=1,16 1/n.
Ti=3 )/ oogg 05 = 1h16 Tim
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Hecymas cnocoGHOCTb YIVIOBOM ¢Bau paBHa:
P, =390.0,35-0,3541,16-10 = 47,7 + 11,6 = 59,3 .

IToanas Hecymas cnocoGHOCTb BCEro Kycra CBaii paBHa:
P, =4.59,3 8-58,6 1 4-52,67 = 237,2 -}- 468,8 + 210,7 = 916,7.

P, =916,7 .

Ta6auua 8 Ta6auuna 9
Onpepenenne Onpenenenue
koappuuuenros Kg Koapuunentos Ky

58 s g %|§ 5 ¢ |g 3|8
wxfe | £ |E |2 <5y | 5. |E.[.| E
S8 | £ (Bel~|&.  BdEE | E:|EclE

Ld o 15 - o = 1]

fggﬁ dvw |& H 32'3‘ 2325 & E .I{ §l¥h
2,5 1,05 | 3 0,076 2,5 | 0,895 2,55 | 0,48
3,9 2,106 0,034 3,9 [1,95] 5,66 | 0,69
4,13 3,15619 0,0205 41313 8,551 0,79
6 1,48 | 4,25 |0,0515 6 1,225 3,5 | 0,565
7,10 2,3516,7 10,03 7,10 | 2,1 6 0,71
8,14 3,33 19,5 10,0195 8,1413,1 {8,810,79
11 2,9 | 8,5 10,022 11 2,72 17,75 | 0,765
12,15 | 3,78 {10,8 |0,0175 12,15 | 8,53 |10,1 0,82
16 4,47 12,75 10,013 16 4,2 |12 0,84

Hecymas cmocoGHocTh kycTa u3 16 oxuHOuHHiX cBafi cocTaBJjsier
60-16=960 7, T. e. B nanHOM c/yyae 3a cueT coBMecTHOA paGoTbi CBait
Hecyllas CNOCOGHOCTb CBAH B KYCTe CHH3HJIACh G0 CPaBHEHHIO ¢ OXRHO4-
Holl cBaeit ua 4,5%.

5. PEKOMEHAALLMH 1O PACYETY HECYIIEA
CNOCOBHOCTH KYCTA CBAH HA BEPTHKAJIbHYIO
HATPY3KY (meron HUH ocHoBannii)

5.1, Hecymas cnoco6socts Kycta cBaft P, paccyuTh-
BaeTcA 1o GpopMyJie

Px=ka2pncm (18)

rae P§ -—HopmaTHBHOE COMPOTHBJIEHHE OAHHOUHOH CBaw;
NpPH ONpefeJeHHH MO Pe3yabTaTaMm HCHbITaHU
CBafl MPUHUMAeTCs PaBHRIM CPelHEMY M3 3Ha-
YeHHH HECYLIHX CHOCOGHOCTeH OJHHOUHBIX CBaH;
N.,— KOJHYECTBO CBail B KyCTe;

3 3ax. 219 21



k — xoadduureHT OAHOPOAHOCTH Hecyulel cnoco6-
HOCTH TpyHTa OCHOBAHHSl CBaH, OnpenesseMmbiil

no ¢opmyJe
6 ’ "
K = —mwea -‘/——~—" e, (19)
P, ¢B.Cp nn
rxe n' — KOVIHYecTBO CBalt B cBaliHOM ¢yH-

JaMeHTe 3LaHHus;
n”— Ko/MHYeCTBO cBal, HCIHITAHHBLIX Ha
nJomanke!;
Peg.cp— cpennee 3HaueHHe Hecyllel cnoco6-
HOCTH CBay Ha ILTIOLAKE, MOJYUEH-
HOe NPH UCILITAHUH;

Onpea= Pes.cp—Pes.uun — Pa3HHIAa MeXIYy  CPEXHHM H MH-
HUMaJbHBIM BHAYEHHSIMH Heoyileil
CINOCOOHOCTH ICBak;

m— K03(PUIHEHT, YUHTHIBAIOIUN yCI0-
BUA paboOTHl CBall B KYyCTe, ompene-
JaseMbif 10 opMyJie

nen G4

rie A — paccTosinne MeXIy OCAMH CBafi B Kycre, IPHHHMa-
eMoe paBHHIM OT 3 1o 7d, moaaras npu A>7d
cBau paboTalOT KaK OJHHOYHHIE;
m, — onpezeisierca no opmynam:
a) aas Kycra csafi KBaipaTHOH ¢OpPMbI B IJIaHe

3V ng, —2
= P V": 21
' +e b
6) nas kycra cBaff mpAMOYroJibHOR (OpPMH B NJaHe
179 .

B) AJs KycTa cBaft Kpyraol GopMH B nyiane
n
140,785 - ¢
CB
1+§

! [pu onpenenenyu Pg mo Taba. 1 u 2 CHuIl 11-5.5-67 «Csakurie
dyunaments. HOpME MpOEKTHPOBaHHA» 3HAueHHA Pyx H fa HEOGXOMHMO
YMHOXATb Ha MONpaBouHHf woadduument 1,2, a sHauenue k& GPHHSTH
paBHbBM 1.

my = (23)



B dopmynax (21), (22) u (23) npuHATE  C/aenyOULHE

OGO?)Ha'JEHHﬂ:

E= Pi: -— OTHOIEHHe Hecyluell COCOGHOCTH TPYHTA MO 60-
KOBOH MOBEPXHOCTH OAMHOYHOH CBaM K Hecyuiefl
CNIOCOGHOCTH T'PYHTA NMOR e€ OCTPUEM;

ny ¥ ng— KOJIHYECTBO CBai, CUHTAsi O CTOPOHAM HPSAMO-
'YFOJIbHOTO B MJIaHE KYCTa;
na— OTHOLIGHHe XHaMeTPa KyCTa K pa3Mepy CTOPOHHI
TIOTIEPEYHOTO CeYeHUs CBaH;
n.s — KOJINYECTBO CBall B KycrTe;
f — xoadduuueHT, YUHTHIBAIOINH B3aMMHOE BJHSA-
HHe CBa# B KycTe, onpexessieMbiit 1o dopmyJe

B=0,54 022 ;525 , @24)

rae B — oTHOCHTeNbHOE 3amy6neﬂne CBaun B Tpenenaax

h
25--50 paBroe " ;
h — ray6uHa 3a6HBKY CBay;
d — cTOpOHA NONEPeYHOTo CeYeHHs CBaH.

h h
Mpn 5 < 25 p=0,5; mpu —~ > 50 f=0,7.

6. PEKOMEHJAALIMH IO ONPEAEJEHHIO
HECYIIEHX CHIOCOBHOCTH O HOPAN HBIX
CBAHAHDLIX $YHAAMEHTOB C POCTBEPKOM
HA TPYHTE H O1HHOYHBIX CBAR
C POCTBEPKAMH OTr0JIOBKAMH

OBIIME NOJNIO)XEHHSA

6.1. Hacrosmune peKOMEHAAIMH PpacIpOCTPAHAIOTCA Ha
NPOEKTHPOBAHHE CBaiHbLIX (yHIAMEHTOB C HH3KHM DPOCTBep-
KOM B TJIHHHCTHIX T'PYHTaX OT MSTKO-ILIaCTHYHOH O TBep-
IO KOHCHCTEHNHMH, a TAKXe B NECYAHBIX I'PYHTAX NJIOTHBEIX H
CpeaHeil MIOTHOCTH.

6.2. PexoMeHnauun paccMaTpUBAIOT CJAEAYIOIHE CAYUAH
HalNJaacTOBaHHs I'DYHTOB B OCHOBAaHHH CBau H POCTBEpKa:

a) cBasi Mpope3aeT OAHOPOAHbLI TPYHT M ONUPAETCHT OCT-
PHEM Ha STOT TPYHT;

6) cBas mpopesaer OMHOPOZHBIA MO MNPOYHOCTH  CJOH
TPYHTa H ONHPAeTcst OCTPHEM Ha APYrOH MO MPOYHOCTH CJIOH
IPYHTa;
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B) YacTb CTBOJIa CBaM, pAaCHOJIOXKEHHasd Yy pOCTBEpKa,
npopesaer CJIOH NMPOYHOTO TPYHTA, a OCTaJibHast YaCTb CTBO-
Jia CBau HaxXomuTcs B Gonee craGoM rpyHTe.

6.3. Pekomennanuuu pa3paboTaHsl NPHMEHHTENBHO K
cBafiHBIM ¢GyHIaMeHTaM U3 KOPOTKUX CBad JJIMHOH J0O 7 M
npu gTHOU.leHHH IIHPHHBI POCTBepKa K auamerpy cBad 1,56<

< < 3.

6.4. Vckaiouaercs HCNOJb30OBAHHE HH3KOIO  POCTBEPKA
AJs Tmepeqauy AaBJEHHs HA TPYHT HeNmOCpeICTBEHHO uepes
NOAOLIBY POCTBEPKA NPH HAMHUYUH IOX POCTBEPKOM HACHITHO-
ro TPYHTa, HJIOB, TOp(a, NPOCaJOUHBIX Mep3JbiXx M Habyxa-
IOIUX FPYHTOB.

6.5. Mcrnosap3oBaHue pocTBepka A/ nepejlayd Harpy3KH
HENoCPeACTBEHHO Ha DPYHT B COOTBETCTBHH € HaCTOSIIUMH
PEKOMEHIANUSMH LONYCKaeTCs JHIUb B (CJyyae, KOrAa IO-
JIOLIBA POCTBEePKAa 3aK/aalblBaeTcs HHKe TJyOHHBI poMmep-
3aHMsS PYHTOB WM KOTJa TPYHTHl OCHOBAHHA DOCTBEPKa b
coorserctsun co CHull II-B.1-62* «OchoBanusa 3manuit u
coopyxenuii. HOpMbI NpOeKTHPOBaHUA» NO3BOJIAIOT NMPHHH-
MaTh IJ1yGUHY 3a/I0kKeHHs (YHIAaMEHTOB Ha eCTECTBEHHOM
OCHOBaHHH BHe 3aBHCHMOCTH OT JIYGHMHLI NPOMEP3aHHS.

PACYET CBARHOTO POCTBEPKA

6.6. Hecywiast cnoco6HOCTb CBaH B OJHOPSAHOM CBAHHOM
¢dyHI1aMeHTe C POCTBEPKOM HA TPYHTe, a Takxke 3ab6HBHOMH
BHCSIU€ll CBAaU C KBAJAPATHBIM, NPSIMOYTOJbHBIM HJIH KPYIJILIM
HH3KHMM POCTBEDKOM, paGOTAIOLIUM Ha OCEBYIO CKHMAIOILYIO
Harpysky, onpegensercs no GopmyJse

ch.p =km(RHF+Up§Zf? ll)» (25)
rae  k— KO3(Q(pUUHEHT OAHOPOLHOCTH TPyHTa,  paBHBIA
K=0,7,
m — ko3 uunedT ycnoBHH paboThl, NPHHHMaEMblil
3a l;

F — nnowan, Onuparyust Ha TPYHT CBaH, NPHHHU-
Maemasi 110 IJIOILagH [ONEPEUYHOro CeyeHHs
CBaM;

R,— HOpMAaTHBHOE CONPOTHBJEHHE I'PYHTA NOJ HHUXK-
HHM KOHIIOM CBaW B T/M2, mpuHUMaeMoe MO
CHull II-B.6-67* «Cgaiigple  (QyHIaMeHTHI.
HopMbl NpOeKTHPOBaHHA»;

U,— nepumeTp MONOWIBbHI HH3KOrO pOCTBSpKa, npu-

XOASALIEerocs Ha OXHY CBalo, PaBHLIH T ;



U — nepumerp pocTBepka;
n — 4HCJIO CBall B POCTBEpKe;
&t — Ge3pasMepHbIH  KO03((HIUHEHT, MO3BOJSIOMHI
OIEHHTHb CONPOTHBJEHHE CABHTY TPyHTa OCHO-
BaHUA N0 GOKOBOH MOBEPXHOCTH YCJOBHOTO 3d-
TJ1y6JeHHOTO MAaCCHBA;
f: — HOpMaTHBHOe CONPOTHBJIEHHE {-TO CJIOS TPYHTa, CO-
npHKacalouerocs ¢ GokoBoi NOBEPXHOCTHIO CBAaH, B
m/m?, onpenensiemoe no CHull II-5.5-67* «Csaii-
Hble pynnamentsl. HopMBl npoeKTHPOBaHHAY;
l; — ToNIIMHA [-TO CJIOS NPYHTA B M, CONPHKACAIOLIErOCs
¢ 60XOBO¥ MOBEPXHOCTbIO CBAH.
3HaueHnne Koaddpuuuenra § no pesysbraraM CTaTHYECKHX
HCIIBITAHHH PAMXOB CBall B HATYPHLIX YCAOBHAX MOXeET GBITb
npuHsATo paBHbiM E=0,75, a B cJayvae OAHHOYHBIX cBafl ¢
pocTBepKaMu — orososkaMu §=0,65.

7. PACYET C UCITOJIb3OBAHHUEM 311BM
CBAMHbBIX PYHAAMEHTOB C BbICOKUM
JXECTKUM POCTBEPKOM HA BEPTHKAJIbHYIO
HATPY3KY

OBIIHE NOJIO)KEHHA

7.1. TlporpamMma npelHasHayeHa AJS BHIUMCJIEHHS oOCa-
IOK ¥ KPEHOB CBafiHBIX (YHIAAMEHTOB C BLICOKHM KECTKHM
POCTBEPKOM, NOJBEPXKEHHBIX NEACTBHIO BePTHKAJbHOH Ha-
IPY3KH C MaJbiM 3KCUEHTPHCHTETOM, H ONpeJesieHHsl peak-
unk csail Ha DLIBM «<HAWPU».

7.2. Tlo nporpamMMe MOXeT GbITb PACCYHTAH H (CBaHHbLIHA
¢YVHIAMEHT ¢ HU3KHMM JKeCTKHM pOCTBepKOM G6e3 yuera
paGoThl IPyHTa MeXAy CBaSMH.

7.3. ITocTpoeHHass MeTOLHKa pacyeTa OCHOBBIBAeTCA Ha
TOM, YTO Harpy3ka Ha CBal0 He MOXKET NpeBHIIATh HEKOTO-
pOro npenejbHOrO 3HayeHHs, KOTOPOe Npejyaraercss CUH-
TaTb PaBHBHIM HeCylleil CIOCOGHOCTH CBaH.

7.4. VicxonHbIMH TaHHBIMH sABJsieTC HHGOpPMAlHA O Ha-
rpyske Ha pocTBepK; KOJHYECTBO, PACIOJIOXKEHHE H reoMeT-
puyecKHe pasMephl CBafl, a TaKXKe {apaMeTphl, XapaKTepH-
3ylolue paboTy OAMHOYHOH CBaM M B3aUMHOE BJAHAHHE ¢Bafl
IpyT Ha ApyTa.
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7.5. PesysbraTaMu pacueTa iBJAIOTCA BEJHUHHBI 0CAJ0K
H KPEHOB POCTBE@pDKa M PeakiHii OTTopa cBail.

7.6. MakcrMaJabHO BO3MOXKHOE JJIS pacdyeTa KOJIHYECTBO
cBait B poctBepke — 30.

7.7, IIporpaMma MoXeT OHITh HCIOJb30BAHA, €CJIH MOJY-
YeHHbIE IO Hejl BeJHUMHB! 0CaZOK H KPEHOB He NPEBOCXOAAT
nonyckaempix mo CHull II-B.1-62* «OcroBanust anamuii v
coopy:xeHnuil. Hopmbl npoextupoBanus», Ta6a. 10 w 11.

7.8. ITopsanoK 3amoJiHEHHs] KaPTOUKH HCXONHBIX AAHHBIX,
npasuia TIONB30BAHHA TPOTPAMMON NAaHBl B NPUJIOKEHWH
HacTosiux pexomennanuit. Tam e npuBeneHa GJOK-cxeMa
NpOrpaMMel, caMa HporpaMma M TecT-IpHMep.

7.9. Bpemsi MOATOTOBKH MCXOAHOA MHpOpPManuK Ha ONHH
pacuer ot 15 g0 30 mun. Mamnnrnoe BpeMsa oT 3 10 15 mun.

8. PACYET OCALOK OLHOPAAHBIX
U MHOTOPAAHLIX CBAHHbIX ®YHIAMEHTOB

8.1. Ocagka OZHOPSAHBIX U MHOTOPAAHBIX CBAMHBIX QYH-
JlaMeHTOB OnpejensieTcs no popmyJie

P P
= ZE S1+8:) = ZE Sor (26)

rie S — ocamka cBafHOTO (yHIaMeHTa B CM;
P — noronuasi Harpyaka Ha cBafinbii QyHIaMeHT B
xelem; Ey = lTu’;
E — monyan pepopmauuu rpyura B kl/cm? (npunuma-
€TCSl CpPeNHeB3BeLICHHOE 3HAUEHHE RO HENoJBHX-
HOi TOYKH C y4eTOM YIVIOTHEHHS TpyHTa  N0j

CBasIMH Ha IMIyGHHY IO 3 XHaMeTpOB);

So— onpenensiercss B 3aBUCHMOCTH  OT N PHBeJEHHOMH
rayGUHbBl akTHBHOK 30HB Zofl (2o — raybHHa ak-
THBHOH 30HBI; | — NJAMHA CBaH), NPUBEAECHHON IUH-
puHb QyHnamenta B=0/l, rne b —wupura Oyu-
laMerTa, KO3(puuHeHTa GOKOBONO pPaCIIHPEHUs
rPyHTa M ¥ Xapakrepa TnepejaiyH Harpysku Io
OOKOBOil MOBEPXHOCTH H B IJIOCKOCTH OCTPHi

(raGu. 10 1 HOMOrpaMMa Ha puc. 5).
B HacTOSAIKX PeKOMEHIAUMAX NMPHUBENSHB 3HAueHHd S,
st n==0,35 npH paBHOMEPHOM paCHpeHeJeHHN CHJ TPEHUs
N0 60KOBOI MOBEPXHOCTH H PABHOMEPHOM DacrpeleeHHH Ha-
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Ta6auua 10
3uavenns S, B 3aBucumMocT or Zo/l npu p=0,35

8
006 | 010 | o015 [ 02 | 02 | 030 | 03 | 040
N S
1,401 I 1,310 I 1,230 l 1,183 | 1,076 | 0,999 | 0,922 I 0,845
Ss
11 |—o0,813—0,815—0,778—0,728|—0,672|—0,613{—0,553|—0,492
1,2 {—0,411|—0,437{—0,435—0,417|—0,387(—0,351(—0,309|—0,264
1,3 {—0,119]—0,146|—0,154/—0,150|—0,134/—0,114|—0,087|—0 . 054
1,4 | 0,118 0,093—0,082 0,080 0,086 0,098 0,117{ 0,140
1,5 0,319 0,298 0,286/ 0,281} 0,283 0,290/ 0,302/ 0,319
1,6 | 0,497 0,478/ 0,466| 0,461| 0,460 0,464| 0,472| 0,484
1,7 { 0,657/ 0,639 0,628 0,622 0,620, 0,622 0,627 0,636
1,8 { 0,803 0,786 0,776| 0,770 0,767, 0,767| 0,771 0,777
1,9 | 0,937 0,922 0,912 1,906/ 0,903 0,902 0,904| 0,909
2,0 | 1,062 1,048 1,039 1,033 1,029 1,028 1,029 1,032
2,1 1,178, 1,165 1,157 1,151 1,146 1,145 1,146 1,148
2,2 1,288/ 1,275 1,267| 1,262 1,256 1,256 1,256] 1,257
2,3 | 1,391 1,380 1,372 1,366/ 1,382 1,360 1,360 1,361
2,4 1,489 1,478 1,471 1,465 1,461 1,459 1,458 1,459
2,5 | 1,582 1,572 1,565 1,599 1,556/ 1,553 1,552 1,553
2,6 1,671} 1,661 1,664 1,649 1,645 1,643 1,642 1,642
NpsKEHHH B MJOCKOCTH 0C- 2, yiA
Tpus cBau. Ilpu Hebob- , . T T 7
IIOM HHTepBaJe H3MeHe- z=0=12040 //1
HHS B rpaHHNA AaKTHBHOH 120 1S
30HBl  NIPUHUMAETCS Ha 44 ‘%}ZV /
rayGune, rae S;~S;. ’ 4 g(/
& W14 a4
Mpumep pacuera 15 7 |
% 1
Paccunrats ocaaky Tpex- B3 74 {
psaaHoro cpafiHoro ¢yHIaMeHTa 11 !
noj BHYyTpeHHylo creHy 5-srax- * [8Z 6 10 14 18 27 76 S,
HOro xupmuuyeoro 3namusi. Cmaw g4 !
cevennem 30X30, aauHol 7 M, L
paccTosiHHe  MexAy  cBasMH (§ =7 5{
C=90 c#. Illlupuua cBafHOrO T
¢yngamenra b=21 m, Harpys- 12 i
Ka ga ceawo P=15 r. Hamac- / |
TOBaHHE TPYHTOB CleAyloLIee: 6 H
20
2%
Puc. 5. Homorpamma ans onpe-
ReneHus: anauenud Zo/l S
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1) necok MeJKO3eDHHUCTHI, cpefHell MJOTHOCTH, MOIHOCTBIO fy==
=1,4 m, Mmonyab gedopmaunn E=180 kI'/cu?;

2) cynecb MArKo- M TeKyue-MJIaCTHUHA$, MOLIHOCTbIO ho=2,6 &,
Moayab Aedopmaunu E;=50 «l'[cm?;

3) CyIIHHOK MATKO-IVIACTHYHBIA, MouHoCTbi0 h=11 x, MoAynb He-
tdopmanun E=80 xI'/cm2.

C ray6unbl 18 x 3ajeraerT MIOTHHI apre/UIuT. B ymiIoTHeHHO# 30He
1ol CBasMH Ayna=0,9 # (cpexHee s3HavenHe MORYAA JHAedopMaunn
Eynu=34‘0 tcr/cu’).

J pelieHHs OMpexesseM:

1. TpuBepleHHyi0 WHPHHY cBafinoro ¢yumamenta Pp=>b/l=21[T=
2, IpuBenennyto rayGusy axtuBuoii 3oubl, Ilo AauHbiM f==0,3 u
n=0,35 maxomum B Tabx. 10, uto S, NpHMepHO PaBHO S; MpU Zo/l=2,
T. €. TPaHHNA aKTHBHOM SOHBI HaXOAUTCH Ha IJyOHHe 7 M HHXKe IIOCKO-
CTH OCTpHs CBafi.

3. KomnoHnenty nepemetnenus So.

H3 coorBercTByloliero @HaueHHs 2of/l=2 (cM. HOMOrpamMmy) mposo-
IUTCSA JIMHHS, TlapajiaensHas ocu abeuucce, Qo NepeceyeHHs ¢ JAHHHed
npuBeflenHol mupHHH GyBAaMenta P=0b[l=0,3 u omyckaeTcsa mepmeH-
IHKYyasp A0 JuHHH KodpdHuuueHTa GoxoBoro pacurupenna p==0,235.
W3 Toukd nepecedeHHs] MPOBONHTCS JHHHSA, NapajjenbHas OCH aGCUHCC,
go m;poeé:eqeﬂnu C OCBIO OpJHHAT, HAa KOTODPOR ONpelenseM 3HayeHHe

0==«,U0.

4, CpemneB3BenienHoe 3HayeHHe MOMyJs JdAedopMalkn R0 HHXKHeR
TpaHHIlLl aKTHBHOH 30HBEI

El hl + E2 h2 + Eynn h’ynn + Ea h3

E,, =
ep hl + h2 + hynn + ha
— 180-1,4 + 50-2,6 + 340-0,9 - 80 - 9,1 — 101 Kl/cxd:;
1,4+2,64+0,94+9,1
Eep o1 2
El = 1 _p'z = 0,877 =114 lCr/CM .
5. [Torounyio Harpysky Ha cBafHbIA GHyHIaMeHT
PC‘_3 - —15—3?3 = 500 &I [ch.
6. Ocaaxy cBaftHoro $hyHIaMenTa
S P 500 2,03=0,296 cx.

TrE  3,14.114
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9. PACYET OIMHOYHON CBAU HA COBMECTHOE
JAEHCTBUE BEPTUKAJIbHBIX
U TOPU3OHTAJIbHbIX HATPY30K

OBLIHE MOJIO)KEHHA

9.1. HacTodmmue pekOMeHIaUyH COCTaBJEHLl B PAa3BUTHE
riaB CHull 11-A.10-62 «CTponTesbHble KOHCTPYKIHUH H OC-
HoBaHus. OCHOBHbIE TIOJIOXKEHHS nmpoekTHpoBanuay; CHull
11-B.1-62 «OcnoBanus 31aHuit u coopyxeuuit. Hopmer npo-
exrupoBanusiy; CHull II-5.5-67 «Csaitabie ¢dyHIaMeHTEI.
HopMbl npoeKTHpPOBaHMSI» H PaCIPOCTPAHAIOTCA Ha pacyer
OIMHOYHBIX, OT.IEJbHO CTOSILHX TOPH3OHTAJbHO HArpyXKeH-
HbIX 3a6HBHBIX CBail M CBail, MOABEPXKEHHbIX COBMECTHOMY
IEeACTBUIO BEPTHKAJBHBIX H FOPH3OHTAJBHHIX HArPY30K.

Mpumevanusn: 1. Pexomesfailyy He  PaCTPOCTPAHSIOTCS
Ha pacyeT KycToB H ONMMHOYHBIX CBaMH, 3afile/laHHBIX B POCTBEPK, a TaK¥Ke
CBANHBIX KOHCTPYXUHA, BO3BOAUMEIX B CeICMHUSOKHX paftoHaX, Ha BewHO-
Mep3NbiX H MPOCANOYHHIX PPYHTaX.

2. Ion 3a6uUBHBIMK CBasiMH TIOHHMAIOTCSl CBaH, MOrpyXaembie yaap-
1BIM METOLOM, BAAB/JHBAHHEM ¥ BHGDOBAABIHBAHHEM.

9.2. Pacyery mo pasmenay 2 TOJJIeXaT CBaH, MOJBEPKEH-
Hble COBMECTHOMY JEMCTBHIO BEPTHKAJbHHIX ¥ TOPH3OHTAJb-
HBIX HAaTPy30K-H NMOTPYXeHHbIe B OTHOPOXHOE 'PYHTOBOE OC-
HOBaHHMe Ha ray6uny 6onee 30d (d —muaMeTp WJaH dIOme-
pedHasi CTOpOHa CBaH).

9.3. Pacyery mo pasfesy 3 nojiiexaT CBaH, MOJBEPKEH-
IHbI€ COBMECTHOMY I€fCTBHIO BEPTHKAJbHBIX M NOPU3OHTA/Mb-
HBIX HArpPy30K M 3arayGJeHHble B O[IHOPOIHOE H HEOXHOPO-
JHOe OCHOBaHMe Ha ITy6uHy He GoJsee 10d.

9.4. K HeONHOPOXHBIM TDYHTAM  OTHOCATCS MeCUaHble
FPYHTBI, Pa3JNUaloONIMecs B Npefesax riIyGUHBl NOrPYKEHHS
CBaH TO CBOeHl KPYIMHOCTH, ¥ TJIMHUCTHIE TPYHTH C TIOKa3aTe-
JileM KOHCHCTEHIHH B, u3MeHsIOIIHMCA ¢ ray6uHON ©Gonee
yem Ha 0,2 B. Ilpn usmenenun menee uem 0,2 B TpyHTH Cle-
JAYeT OTHOCHTb K OLHODOIHBIM.

9.5. BesiHuMHE HOPMATHBHBIX KO3()(UIHEHTOB NPOHOP-
IIHOHAJNBHOCTH TPyHTa Kn OnpenensioTcs mo HaHHLIM IeoJIo-
THYeCKOno OypeHHs B 3aBHCHMOCTH OT KOHCHCTSHIIUM IVIH-
HHCTOTO TPYHTA HJHM KPYINHOCTH NecyaHoro rpyHTta. IIpu
3TOM TOJIIHHA CJI0eB HA3HAUaeTCd B 3aBHCHMOCTH OT TJHY-
64HBEI 0TGOPa MOHOJIUTOB.
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TonmuHa mepBOro CJOS TPYHTa NPHHHMAETCs  PaBHOM
PaCcCTOSTHUIO OT TMOBEPXHOCTH I'DYHTA JO CePelMHbl HHTEPBA-
Jla MEXIY MeCTOM OTGOpa NepBoro ¥ BTOPOTO MOHOJHTOB
(npoG), ToMUIKHA NOCJENHEr0o CJOf TPYHTa IPHHHMAeETCs
pPaBHOI PACCTOSHHIO OT CEPeNMHBI WHTEPBaJa MeXAy Io-
CJAEIHUM M TIPEANOCTeIHNM MOHOIUTAMH (npo6Gamu) B mpe-
Jenax rayOuHBl NOTPYKEHHS CBau A0 HHIXKHEro KOHILAa CBaH.
TonmyHa MPOMENKYTOYHBIX CJOEB I'PYHTa YCTaHABJIHBAETCH
P4BHOM PACCTOSIHHUIO OT CepPeMHbl NPeNbIAYLIero HHTepBaa
MeXIy MecTaMH or6opa MOHOJHTOB (nmpob) X0 cepelHHB!
TNOCJISIYIONIero HHTepBaJa.

9.6. Pexomenaanuu Mo pacyery NOPH3OHTAJILHO Harpy-
JKEHHBIX CBail W CBai, MOJBEPXKEHHBIX COBMECTHOMY JeHCT-
BHIO BEPTHKAJbLHBIX H IOPH30HTAJbHBIX HAarpy3ok, NMPHMEHH-
Mbl JJIs1 pacyeTa CBaHHHIX ONOP MOX TPYGONPOBOABI H 3CTa-
KaXbl, JUHHA 3JIeKTpONepeIatH, ONOpP KOHTaKTHOA  CeTH,
cBalfHBIX (QYHAAMEHTOB IOA TeMJOOOMEHHBIE annapaTthl M
FOPH30OHTAJbHEIE €MKOCTH HeTeXUMHUECKHX H  HedTenepe-
pabaTHBAIOLIMX 32BOMIOB, a TAKXKEe MOAMOPHLIX CTEHOK, OfOp
TPAHCHIOPTHLIX TaJeped u T. 1.

9.7. CBau u cBafinule QyHIaMeHTH H3 OJHHOUHBIX OT-
OTREJNbHO CTOSAILMX CBaMf, MOJBepXKEHHLIE JEHCTBHIO TOpH-
30HTAMbHBIX H BEePTHKAJbHbBIX HArpy3ox, H UX OCHOBAHHS
PaCGCUNTBLIBAIOTCS MO TPEM NPEANbHBIM COCTOSHHAM:

a) pacuery IO NepBOMY NpPeNeJbHOMY COCTOSTHHIO (mo
MPOYHOCTH) HOABEPraloTCs CBaH K cBafinble DyHAaMEHTH Ha
YCHIHS OT AeHCTBYIOLWIMX PacyeTHBIX HArPy3o0K;

6) (pacuery mo BTOPOMY NpPENEJbHOMY COCTOSTHAIO (10
nedpopManusM) NOAJEKAT OCHOBAaHHSA CBa#l M CBaiHBIX (QYH-
JaMeHTOB Ha YCHJIHS OT ACHCTBYIOIHX HOPMATHBHBIX NOPH-
30HTAJbHBIX M BEPTHKAJBHBIX HATPy30K C y4yeToM HOpMa-
THUBHBIX XapaKTEPUCTHK TPYHTa;

B) pacyery MO TPeThbeMY IpENeNbHOMY COCTOSIHHIO (1O
TPEUIVHOCTONKOCTH) MOAJMEXKAT Kele300eTOHHBIE CBaH Ha
YCHJIHST OT MeHCTBYIONIHX HOPMAaTHBHBIX Harpy3okK.

9.8. C60p HArpy3ok, AefCTBYIOLIUX Ha CBAl0 HJH CBafi-
HHIH QYHIAMEHT, DIPOU3BOLUTCS B COOTBETCTBHH CO CTaTHYe-
cKoil cxeMoft nanHoll xoHcTpykuuu. Ilpu pacyere ocHoBaHu#
Hepa3pe3HblX H PAMHBIX KOHCTPYKIMiA cGOp HArpysok jaony-
CKaeTCcsl TPOH3BOJAUTh G€3 ydera TMepeMelleHHMil JEMEHTOB
KOHCTPYKIHI, BbI3HIBAEMBIX OCaXKaM¥ HJIH MOPH3OHTAJbHbI-
MH NepeMellleHUSIMH OCHOBaHHMs M 6e3 yueTa Hepa3pe3HOCTH
KOHCTPYKIHH.
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PACYET OAHHOYHBIX THEKHX CBAH
HA TOPH3OHTAJIbHYIO HATPY3KY C YYETOM BJIHAHHSA
BEPTHKAJILHON CHJIbI B YCJIOBUAX OAHOPOAHOW
TPYHTOBOH CPEADI

9.9. Hacrosuue npefnoxeHus paclpOCTPAHSIOTCA Ha
pacueT AJUHHBIX CBai, 3arjy0JeHHLIX B OJHOPOIHOE OCHO-
BaHue Ha rayOuny Gouee 304 (puc. 6).

9.10. Pacuet cBaii no nepsoMy npefeibHOMY COCTOSHHIO
NPOU3BOAUTCH H3 YCJIOBHS

M s M, (27)

Make

Ay ——j N
tiae Myaxe — MaKCuMajibHbiit e p
H3rHbalouuil Mo-
MEHT B CEUEHHH
CBaH, BO3HMKAIO-

WHA  OT pacuer- =
HBIX Harpysok, B8 1
TM; L8

M, — pacuetHpi#t uaTH-
6alolKii MOMEHT,
BOCIIPHHHMAaEMBbli
ceyeHHeM CBau, B Kx
T-M, Olpefese-
meii mo  CHull s
I1-B.1-62* «OcHo-

BaHHA 3MaHUH © 1 —
COOpYXKEHHH. Ej.\
HopMme mpoekTH-
POBaHHA» HIH H3
taba. 11 u 12.
9.11. MaKcuMaJbHBIH H3-
rH6aloIHiI MOMEHT, BO3HHKA-
IOIIMA B CBae OT PacUeTHHIX
HAIPY30K, omnpenenfercs Hs3

1>30d-

BBIDAXKEHHS Puc, 6. Pacuernas cxema
L
Muaxc=PP (H+ 2:‘ >+NP(AH+Ar“H)+
+ Ny Bsin o168 A2 0y £, (28)

rne  A.— nepemeinieHue CBaW OT pacyeTHBIX HAarpysoxk ia
YPOBHe IIOBEDXHOCTH TPYyHTa, ONpejenaseMoe rpa-
(o-aHaMHTHYECKH, T1. 9.15;
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Ta6anuua 11

3uaueHus pacueTHoro wusrudawcuere momenra Mp ana csaii
NPAMOYroJIbHOTO CeHeHHR

M B ™M

Hduaverp Hna ceaft (MapkH 300) ceyenHeM B cM

paGoueit

apMaTypbl SauuTeLift caolt B oM

RJacca
A-TI, B 4 | s | 45 | 5
2 | 3 l 4 | 5

12 1 1,4 — —_
14 1,4 1,8 2,3 —_
16 1,8 2,4 2,8 3,3
18 2,3 3,0 3,5 4,1
20 2,8 3,75 4,6 5,1
22 3,5 4,5 5,5 6,1
24 4,1 5,2 6,5 7,2
26 4,8 6,2 7,6 8,6
28 — 7,8 8,6 10
30 - — 9,7 11,3
32 - — — 12,9
34 - — - 16,6
36 14,6

Tab6auuna 12

3HaueHNs PACYETHOro HIrMGAIOIEre MOMEHTa Mp
Ansa Tpy6yaThix cBail

Mp B TM
Inamerp Hast Tpy6uatux cpait (Mapku 300) ZHAMETPOM B €A
ag?g;;e:u Koanyecrso crep:xuesoit paGouell apmartypsl
ATTS n 8 | 10 l 12 | 16
ToJIIMHA CTEHKH B €M
8 | 10 | 10 | 12
12 3,8 7.7 13 20
14 5 10 17,5 27,2
16 6,4 13,1 22'5 35,5
18 8 16,2 37 45
20 9,7 19,7 33,4 53,3
22 11,7 23,4 39,5 62,9
24 - 27,3 46,1 73,3
26 - — 52,8 85,5
28 — — — 97,8




Ap — nNepeMelueHne cBaH Ha BeicoTe [ oT pacueTHbIX
Harpy3oK, ONpeje/sieMOe IO BEIPaKeHHIO

P H? ( 2 NNH),
’

n=3ps ! T35 29

5 EJ
p H N —pacuernble BepTHKaJbHble H TOPH3OHTaJbHble
Harpysxku Ha CBalo, nepeflaBaeMble COOPYXKEHH-
eM, B T;
H — Bricota npHJIOKEHHs HAarpy3KH Haj NOBEPXHO-
CTBIO TDYHTA B M;
K — kosdduuneHT npPOMOPUHOHANBHOCTH TPYHTa,
onpexeaseMsiii u3 Taba. 13;

P

Ta6anua 13
3nauennsa xoapdunuenta K
TannucToe
TPYHTH Kosdduguenr IMecyaunie TPYHTH cpefuelt Koad T
KOHCHC;EH“HH K B T/M® MJIOTHOCTH K B T]x®
0 65
0,1 45} KpynHsie necku 110
0,2 35
8'2 gg} ITeckn cpexHeit KpymHOCTH 50
g'g‘ ?g} Menxune necku 40
0,7 15 IeineBaThle neCKH 35

EJ — ecTKOCTb CeueHHs CBaH B TM?, ompejenseMas cO-
raacHo ta6a. 14 u 15;
tm — Oe3pa3mepHass OpPAHHATA CEYEHHSI C MAKCHMAaJbHBIM

m
u3rubGaouyM MOMEHTOM, paBHasf fm= T (Xm—

rMyGHHAa pacnOOXeHHA CeyeHHs C MAaKCHMAaJAbHBIM
H3rH6alolHM MOMEHTOM OT NOBEPXHOCTH IPYHTa B M;

lp—ray6uHa pacnosoXeHHs yCJOBHOH BafeiKH CBau
B TPYHTE B M;

F' — TpHroHOMeTpHYecKas byHKLHS, onpenenseMas
H3 rpaduka Ha pHc. 7 B 3aBHCHMOCTH OT BeJH-
YHHH Im.

9.12. Be3pa3MepHasi opiUHaTa CeueHHss C MaKCHMalb-
HBIM H3THGalOLIHM MOMEHTOM ONpejesseTcd H3 rpaduxa
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Ha puC. 7 B 3aBHCHMOCTH OT BeNHUHHB! Fom, ompenensfeMof
U3 BBIPAXKEHUSA

a® (NyAx +2 Py)

Fy, = 0,03 ——p T

Kdo A ’ (30)

F,F
0,’252 T

0,24

sn

0,22 /.

0,20 /

4,18 1

o

016

o4 Puc. 7. Tpabukn dynkumnit Fy,
/ n Fyp

012

0,10 /

4

0,08

0,06

[~~~

0,04 |

[ 1/
0,02//

v
0 G2 04 g6 48 t,

L
roe = o1, ;
“’Ar-—JlHHeﬁHaﬂ XapaxkTepucTHKa CBaH, onpejesseMas

u3 rpacduka Ha puc. 8 mpu H=0;
d — guaMeTp WAM CTOPOHa CBau, NEPNEHAUKYAsIpHAS
HaNpaBJIeHHIO RefiCTBHA TOPH3OHTAABHOM CHJIBI,

B M.
9.13. T'ny6uHa pacnosoXeHusi YCJHOBHOH 3aiesKu CBau

onpeaessercs no ¢opmyJe
lp=1E§, (31)
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Ta6nuuna 14

3uayeune EJ pas mpaMoyroJbHbix cBaft

3‘

EJ B TH?
HuaMerp Ilna cealt (mMapke 300) ceueHueM B o
paGouelt
Spuaryput %6x2% | 30x30 | 38x35 | 4040
B MM 3amuTHLA cJOfl B cu
s ‘ 4 | 45 | 5
12 150 230 — —
14 190 310 450 —
16 230 380 560 750
18 280 470 690 930
20 320 550 810 1120
22 370 630 940 1130
24 410 710 1070 1490
26 450 790 1190 1680
28 — 870 1320 1880
30 — —_ 1450 2070
32 — — 1590 2270
34 — — — 2470
36 — — — —
Ta6anuna 15
3uayenne E/ pas tpyGuarmx ceaf
EJ B tH*
Twawerp 40 l 60 | 80 | 100
paGogef Koauvectso crepxkuenoft paGouefi apMaTypnl
apMaryphl
kaacca A-11 8 | 10 | 12 | 15
B MM
TosuiHHA CTEHKH B cM
8 | 10 | 10 12
12 550 1500 4100 8 400
14 670 2000 51 000 10 300
16 810 2600 6 400 12 600
18 950 3200 7 800 15 500
20 1090 3900 9 300 18 800
22 1230 4700 10700 22 000
24 —_ 5500 12 200 25600
26 — — 13 800 29 000
28 — — — 32600




I
x
W, A
o1 7 E
5,08 7 25
1 «|®
0,05 — — a6 HE
0,03 / 2/ ! § ‘§,,
1A e N §
4/ 2 & ®
W T 3 ol§
P EmmmEE
Gm [T A 47 4 A § g’
r4 Z - G
o008 A7 —~— 10 =l
g | B
aoos AL 54 —
////IV . é
w57 !
/e
0,001 /

G QU05 go1 qoi5 GOz GU25 G403 4035 404 GU45 405
Puc. 8. I'padux Qpynkuui o a,

rae [ — ryyGuHa NOTpYIKEHHS CBau B M;
E— 6e3pa3MepHBI KO3((QHUIHEHT, onpeenseMblii u3
rpaguka na puc. 9 B 3aBUCHMOCTH OT OTHOLIEHHsI
JA

r

Kd
of
iy B —=
’ L 1 j/ ;
0,2; e e vt
0

G0z Go5 g7 62 g% 1 2 4 W0 3050 mafl?’d&
Puc. 9. T'paduk dynkuun §

9.14. Pacuer cBail, noJBepXeHHbHIX COBMECTHOMY JeHCT-
BHUIO BEDTHKAJbHBIX M TOPH3OHTAJbHBIX HarpysoKk MO BTOPO-
MYy IpeleJbHOMY COCTOSIHHIO (o XedopmanusaM), MPOH3BO-
JHUTCS U3 YCJIOBUSA

All‘-l\< Ar.uP 4 (32)
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rae AH—npenenbHas BENHYMHA TOPHSOHTAJBLHOTO mepe-
MEILeHHs] CBAH B YPOBHe IIOBEPXHOCTH I'PYH-
Ta B M, 3ajaBaeMasi B IPOEKTe;
Arnp — NpefenbHO  JOTMYCTHMOE IepeMellleHHe Bepxa
CBaH B M.

9.15. I'opu3oHTaNbHOE NePeMellieHHe B YPOBHE IOBEPXHO-
cta rpynra AF oT HOpMaTHBHOH IrOPH3OHTAJIbHON Harpys-
KM P, C yueToM BJMSHHS BePTHKAJbHOH HOPMATHBHOH Ha-
rpy3ku N, onpexensencs rpado-anamutuyecku. s storo,
3aJaBasiCb BO3MOXKHBIMU NepeMelleHusiMH A, mo BHpaxe-
HHIo (33) BBIUMCAAIOTCS COOTBETCTBYIOLIHE MM HAarpysku

El  Kdij N. (nH |
p B Te T, \an T )
W H | NHY [, N B &
—_— 1 L]
I+ g +2em, ( + 551)

Ilo maHHBIM pacyeTa CTPOHTCs rpaHk Harpyska— me-
peMellleHHe, HO KOTOpPOMy ONpenensieTcsi TFOPH3OHTaJbHOE
nepeMellieHHe B ypOBHe NOBPXHOCTH TPyHTa OT 3aJaHHOI
HODMATHBHOH Harpy3kH.

9.16. IlepemerieHue Bepxa cBau ompegensierca mo ¢op-
myvie (34)

H H nH Py H? 2 NyH?
AH=A|~ (l+ﬁ)+—35.’ (l T'ﬁ). (34)

IMpumepn pacyera

PaccunraTb Kene306eTOHHYIO CBalO, TIOIBEPKEHHYIO COBMECTHOMY
JeAiCTBHIO BEPTHKANBHBIX H TOPH3OHTANLHBIX HArpy30K.

Hcxontble JaHubie:
Pg=0,5 T; TPyHTH: I7HHa KoHcucTehuun B==0,1; Nx=20 71; nonyckae-
Moe mepeMemenue Bepxa csan H=25 #; AH=005 u; =6 u; ceuenne
cBan 30X30 cx.

3apaeMcs apmupoBannem cBau 4214 mm knacca A-11 n mapxof Ge-
tona 300. CornacHo Ta6.1. @ onpefenseM PAcUeTHHI H3rHGalowHA MO-
MeHT JI/If faHHOM cBau 7/ v

p=18r1n
M XKeCTKOCTb ceyeHus mo Taba. 11 pasuyio:
EJ =310 42,

M3 Taba. 13 aas AaHHBIX TPYHTOBHIX YCJOBHH llaxoauM Kosddu-
UHMEeHT NOAAT/IHBOCTH NPYHTA

K =45 1/#%.
3anaBascb HECKOJbKHMH 3HaYyeHHIMH Anepememgﬂnﬁ B YpOBHe ;lw-
BEPXHOCTH IDYHTa, HAmNpHMep Af =0,005 #; A7 =001 xu Al=
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=0,02 &, no dopmysne (33) crpouM rpadux Harpyska — nepemeuleHHe.
Jlnst 9TOrO HOCTPOEHHS HeOOXONMMO BBHIMOJHHTL CHeJyIOlliMe BHIYHCIE-
HHSL.

1. Haxonuwm uncnenuble 3HaueHAS OTHOLUGHHH, COOTBETCTBYIOILHE 3a-
JNaHHBIM TMepeMelleHusiM Ar, 8 HMEBHO:

EJ 310 - 0,01

g AL =0,000 #; A=-—— A= —"—-=0,228%;

o 8= 0,000 # Kd "~ 15.0,3 228
310 . 0,01

A= . o4 310-0,00 )

P A=0,01 w; A= Tt = 0,028
310 . 0,02

» A, =0,02 u; A=m—0,456.

2. ITo noayuexHHIM SHaYeHHAM U3 rpadmxa Ha pHC. 9 HAXOXUM 3HA-
qyeHHsl K05bbhHOHeHTOB § COOTBETCTBEHHO A/ NPHHATHIX TepeMelieHHi:

Bo.005 =0,27; g0 =0,27; Ep 00 =0.3.
3. o BuipaxkeHuio (31) HaxXOAHM 3HAUEHHA
1,=0,27-6=1,62 »;
1, =10,27-6=1,62 »;
/p=0,3.6=1,8 u.
COOTBETCTBEHHO HAXOMHM wAr npu H=0 (puc. 8) m(k(:‘°5=0,021;
ot =0,039; w3 =0,065.

Moncrasnssa moaydeHHble SHaveHuss Beauuux B dopmyay (33), #Ha-
XOAUM SHAYEHHMS] FOPUSOHTAJLHBIX HArpy3OK, BBHI3BIBAIOMIAX 3afaHHEBIE
TepeMeIleRHs ¢ YUeTOM BEPTHKA/bHOA HArPYyaKH:

npa Ar=0,05 #
310 45.0,3-2,62 __21 (3,14-2,5 4 )
p__ 485 1,4 1,62 \ 4-1,62 0.021 =
1.5 2,5 + 20.15,62 ( 2-20-6,25) !
*7 1,62 2.310.1,62 5.310
=0,395 1;
npy Ar==0,01
310 45-0,3-2,62_ 20 (3,14-2,5_'_1)
4,35 1,4 1,62 \ 4.1,62 _
b= 2.5 20.15,62 5.20.6,957 =078 7.
t+1.5 1,62 + 2.31.1,62 ( 5.310 )

Mo mosyueHHBIM JAaHHBIM CTpOHM npadux HArpyska — mepemelueHue
(puc. 10), #3 KOTOPOro HaxOAMM TOPH3OHTAJbHbIEe NepeMelleHUs, BHI3BaH-

* Ina nepememennii Ar 0,01 x snavenne lo, a Crel0BaTENHHO,
W OTHOLIeHHE §=—lg- HEOOXOAHMO NPHHUMATL TIOCTOSHHBIM M PaBHHIM
sHavenuio [y npu Ap=0,01 x.
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Hble pacueTHOH W HOPMATHMBHOM rOpHSOHTaJbHBIMH Harpyskamu. Hopma-
THBHO Harpyake, paBHoff Pgr=005 7, coorBercTByeT mnepeMeuienue
Af.’ =0,0068 x; pacuetHoft Harpy3ke, paBHot P=12Pg=06 1 (rze
1,2 — xo3(dHUHEHT neperpys3kH), COOTBETCTBYeT mNepeMelleHHe Ap==
==0,0083 #; Np || 1,2 Ng=24 1.

6 42 4% g6 g8 L0 12 Py

s
Puc. 10. Tpadux narpyaxka —
10 \,\ nepeMeleHHe
15 S
N
& mm

3Had NepeMelieHHe CBan OT HODMATHBHOH Harpyskm Pg B ypOBhe
NOBEPXHOCTH CPyHTa, no Qopmyne (34) omnpesensieM TrOpPH3OHTANBHOS
nepeMeleHHe BepXxa CBaH

H\ P, H3 2 NyH?
A=A (1 “——) -—"——(1 —.—ﬂ—)=
H “( "'21o +3EJ 5 EJ
3,14.2,5 0,5.2,58 2 20.2,5%
=0,0068 (1 kel e T et SN
( + 2-1,62)+ 3.310 (1 5 5.310 )
=0,0322 #.

IMonyyennoe mepemeletine Bepxa CBaH He NpEBHILAET NepeMelleHHS,
JONMYCTHMOrO B NIPOEKTE

A =0,0322 #<Ay,, =0,05 x

Janee NMpOH3BOAHM INpPOBEPKYy CBaH II0 NMePBOMY MNpEAEJBHOMY CO-
cTOsHKIO (MO NMPOYHOCTH MaTepHana) coriacHo (29). ITpu sTom pacuer
APOU3BOAUTCA HA pPacyeTHble HarPy3KH.

JAna 3storo cHayana HafiileM NepeMelieHHEe OT PACUETHHIX Harpy3oK

0,6-15,52 2.24.6,25 _
b= (1+ = a1 )_0,012 »
= 3,14
“=orn 216 Y
0,972 (24-0,0083 42 - 0,6
Fam = 0,03 ( + ) _ 0,084;

45.0,3-0,035

ITo rpaduxy Ha puc. 7 naxoZHM 3HaYeHHe OPAHHATH fm H HYHKUHIO
Fl; tm=-0,32; F[———'0,0IS.
TMoncrasnss moxydyenHbie suaueHuss B dopmyny (28), maxonum

M, = 0,6 (2,5 + 3‘2’)—14(')—0%2) + 24 (0,012 4 0,0083-0,97-2,5) -+
180-0,32 45.0,3
. .sin 189992 6 2 0,035.0,016 =
+ 24.0,0083-Sin 2 6,8 0.978

=0,6 (2,54 0,5) + 24 (0,012 + 0,02) + 0,956 — 1,35 = 2,174 7.
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CJ1eR0BaTENBHO:
Myae =2,174 T > Mp=1,8 a1,

yTO He yRoBJjeTBOpAeT dopmyse (27) M cBalo CAELyeT MEPECUHTATb, H3-
MEHUB IIPH 3TOM IIPOLEHT apMHPOBAHWA HJH CEYEHHe CBay,

PACHET )XECTKHX CBAHW HA COBMECTHOE AEWCTBUE
BEPTHKAJIbHBIX U TOPHU3OHTAJIbHBIX HATPY30K
B YCJIOBHAX HEOAHOPOJAHOW IPYHTOBOH CPEAbI

9.17. Pacuer cBait U cBaHbIX (PyHZAMEHTOB H3 OJHHOY-
HbIX CBaMl, NOABEPXKEHHBIX AEHCTBHIO BEPTUKAJbHBIX H TO-
PHU30OHTANBHBIX HATPY30K, MOTPYKEHHHIX B HEONHOPOJHbIE
IPYHTH Ha ruyGHHY He Gojee 10d, mo mepBoMy mpefesbHO-
MYy COCTOSIHHIO IPOM3BOJHTCS H3 YCJIOBUS

Muaxc Q Mpac ’ (35)

rae M, e — MaKCHMaJbHBIA H3rHGaIolIHil MOMEHT B CBae-
KOJIOHHE IIPY PACUETHHIX Harpyskax;
M ,c— pacueTHbIt USrHGAIOIKA MOMEHT, BOCIDHHH-
maeMmblil ceuenvem (CHull II-B.1-62* «Ocho-
BaHHA 37aHHH H coopyxeHui. Hopmul npoex-
THPOBaHUA» MY N0 Taba. 11 u 12).

9.18. MakcuMaJbHbIA U3rHGaIOIHA MOMEHT, BOSHHKAIO-
K B CBae MJAH CBae-KOJIOHHE OT PaCUETHHIX BEPTHKAJb-
HBIX H NOPH3OHTAJNbHLIX HArPY30K, ONpeeNsieTcs MyTeM Mo-
CTPOEHUA 3MIOPHl M3rUGalOIMX MOMEHTOB MO JAJIHHE CBaH B
npesenax saray6JaeHHOlR ee YacTH mo opMyJe

M =M+ Qo (Xe —Xim) +
+ (VT v+ X0~

— TR K, [6 Xk (X1 — Xi) —
—4(b+X:)(XI— X)) +3(Xt+ Xi_),  (36)

rae ME— pacueTHbi H3THOAIOMMI MOMEHT, BO3HHKAIO-

U B CBAae MJIM CBae-KOJOHHe B JIOGOM ce-
YeHUH (-TO CJIOSI TPYHTA, ONpeleNseMOro HH-
TepBatoM X;1<X<LX;

M;—1—T0 Xe, HA HUXKHel TpaHule i — l-ro  cj109 B
TM;

X;—1 — paccTOSTHHE OT NMOBEPXHOCTH FPYHTA Q0 HHXK-
Helt rpaHuIbl i — 1-no cosi B M;
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K; — ko3 dunueRT nponopUHOHAJILHOCTH I'PYHTa B
npegenax i-ro cios B T/M%, onpemesseMbl U3
tab. 15;

Q;—1— monepeuHas CIia Ha HHXHeHl TpaHume i-ro
CJIosl B T;
H — BhicOTa MPHJOXKEHUS BePTHKAJbHOH HArpysku
Haj NOBEPXHOCTHIO I'PYHTA B T;
N — pacueTHas BepTHKalbHas Harpyska Ha CBal
WJIH CBaIO-KOJOHHY B T;
Y.— pacueTHBIt Bec | no2. m CBaH MJIA CBaH-KO-
JIOHHBI B T;
® — yros moBOpOTa CBad B TPYHTe, oOnNpenese-
MBIt ¥3 BhIpaXKeHHs
0=2A (37)
l
rie Ar— nopH3oHTaJdbHOE HepeMellieHHe CBaH B yPOBHe
NOB&PXHOCTH IPYHTA B M,
d — nuaMeTp WM TIONepPeuHblfi pasMep IPAMOYNOJb-
HOH CBaH;
lo-—ray6uHa pacnoJioXKeHHs] TOYKH IIOBOPOTAa CBaH B
TPYHTE B M, ONpefessieMas U3 BhIPAXKEHHS

P

3
@ (33— 57 @N+P) (H+’)]+4Mozs
ly= ,  (38)
4Q 33 4-6Mp 2
rfle P¢— pacueTHBIlf BeC CBaW HJAH CBaH-KOJOHHbBI

BT,
| —rny6uHa mONpy:KeHHs CBaH B M,
Qo 4 Mo — monepeunas Cuja U U3THGAIOUIKHA MOMEHT B
YPOBHE MOBEPXHOCTH DPYHTA OT PacyeTHHIX
Harpy30K COOTBETCTBEHHO B T H TM;
Xy, X3, B4 — K0dpGUNUEHTH BJIHSAHHSA CNOEB, Onpenense-
MBI€ U3 BbHIpaXKEHHH:
i=n

=K, Xﬁ—z (Kt — K1) X (39
=

i=n

2y = K,IX:,‘,—E (Ki_KI—l)X?—l; (40)
=1
i=n

E,:K,,Xf,——z (KJ—KI—I)X?—h 41)
=1

rie K, — ko3¢ pHuIHeRT TpOnopIMOHaibHOCTH MOCENHEro
CJI0Sl TPYHTa;
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X,— paccTOsiHHe OT MOBEPXHOCTH TPyHTa IO HHXKHeH
rpaHUIBl NOCJAeAHEro €Ja0s, paBHoe /.
9.19. IMonepeunasa cHJa, BO3HHKAIOILAsh B CEUEHHH CBaH
HJIM CBaM-KOJIOHHBI HA HHXXHeH TpaHHulie i—I-ro cnod, ompe-
RenseTcs 13 BuIpaKeHus'

Qy=Q— 2IL0A' Ki [3 N (X%—l — X“;_z) —_
- 2 (X?——l - X?__g)-l‘ (42)

9.20. BennunHa yrjia moBOpOTa CBaW UJIM CBAH-KOJOHHBI
B rpyHTe — O onpelenserca no opmyae (37).

['opusoHTanpHOE NEpeMelleHHe CBayd HJM CBAH-KOJOHHB!
onpenensercad U3 rpadpHka Ha puc. 11 B 3aBUCHMOCTH 01
3nauenus koadopuunenra B, Cu D:

1
B= ; (43)
2 (My+Q5 )b

= B BlLL—4(+ )5+ (44)
D=(2N,+P)(H +1)B. 45)
12
8700
10
o= &= G007 4,= 4005 2= 0,003
ff== A et — = =i
4 e e e el
- T .
2 ‘ +— /{
| aez003 | aeqo
’ " 20 30 40D

Puc. 11 T'padux onpemenenus A,
! Ina NpoBepKH DPe3Y/bTATOB pacueTa PeKOMeHAYercs IOCTPOCHHE
3MOPHl MONEPEYHBIX CHIL r)lgm 3TOM [MomepeuHas cCuJaa, BO3HHKAILAN
4

B ©Bae B JIOGOM CeueHHH X, -0 CJOSl TPYHTA, ONPEJeIseMOr0 HHTEpBa-
aom X; ; <X<<X; ,paccuuTeiBaercd no ¢opmye

2dA
Q=Qy——— K [346 (X3 —Xx3_))]. (422)
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I[lo BeIYHC/IEHHOMY 3HAueHHIO Ay onpeflenseTcs 3HaueHue
Ko hunnenta A, BXoAAUIero B Buipaxenus (36), (41) u
(4a), ua rpaduka na puc. 12,

2
0,08
0,06 ]
A
0,04 ]
002 <
0 5%
L~

0 qui? GO0k Q006 0008 GO0 G012 GO  O6 Q0% A

Puc. 12. T'padux onpenesenns kospdbuunenta A

ITpumeuanue Ilpu pacyere cBan u CBaM-KOJOHH no NEPBOMY
npesessHoOMY COCTOSHHIO MOXKHO BOCMOJb30BATHCA AHANUTHYECKHM BHI-
paxeHHeM JIJ5 MaKCHMa/bHOTO H3rubamoollero MOMeHTa, BO3HHKAIOLLEro
B ¢Ba¢ OT JIEl’lc'ﬁBy!OHJ.PIX PACUETHLIX BEPTHKANBHBIX ¥ TODH3OHTAJNBHBIX
Harpysox:

Mn':axc = M?—l + Qip—l (Xm —Xi-l) +
H+Xm
+(Np+———+ vé’)(H+Xm)e—

2
d
- K, [6 X by (X5 —X7_)—

— 4o+ Xn) (X —X_)+3 (X0, — X)), 49

the Xm — OpDAMHATA CEYEHHS C MAKCHMAJAbHBLIM H3THO2IOLIHM MOMEH-
TOM B M.

IOns onpenenenns X,, Heo6XOAMMO, BOCIOJb30BaBUIHCH
BoIpaxenHeM (42a), onpeieuTh CJAOH [, B KOTOPOM 3MIOpa
Q. meHser cBoil 3HaK, T. €. Qi_y >0>Q;.

Torna opannara X,, onpegensiencst #3 Bupaxenus (46).
peumraeMoro myTeM nogéopa:

lQry

2% 2 . X2 _ 3 y3 -
5K, [3, (X3 — X)) —2 (X5, — X2_)]=0. @7)

Ipu npoekTHpOBaHMH M pacueTe CBall M CBAM-KOJIOHH,
HMEIOLHX OTHOCHTENbHO HeGOJIbLIOE 3aryyGjaeHHe B rpyiT,
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3MNI0pa MOXKET MEHATh CBO/ 3HAK B NEPBOM, BTOPOM H DEIKO
B TPETbEM CJOSIX I'PYHTa.

Ecnu smopa Q, nMeeT HyJieBOe 3HAUEHHE B NIEPBOM CJ0e
HWJIH B CJAydYae OLHOCJNOHHOrO OcHOBaHHs, ypaBHeHnue (13)
IS 9TOTO (CIyyasi NPUHAMAET BUJL

b (3,x%—2X3)=0, (48)
1

rae Ky — koo duuyenT nponopuHOHAAbHOCTH T'pPyHTa 119
NIePBOTO CJIOS.
Ecan Qs Mensier CBOJi 3HaK BO BTOPOM CJIOe, OpAHHATA
Xm onpegnensiercs u3 Bolpaxenus (47)

2,:12.11@ —[36 (Xn— XD —2(Xn—Xi)]=0. (49)

9.21. Pacuer cBau U CBal-KOJIOHH 10 BTOPOMY Npefelb-
HOMY COCTOSIHHIO MPOM3BOJUTCS H3 YCIOBHA

Ay < Arnp, (50)

rie A® —ropusoHTanbHOE NepeMellleHHe CBaW WJIH CBali-
KOJIOHHEl B ypPOBHe NOBEDXHOCTH TDPYHTa, BHI-
3bIBaeMoe AEACTBYIOLIMMH HODMATHBHBIMH Ha-

TPY3KaMH, B M;
Ar.np— NpENENbHO XONMYCTHMOE NOPH3OHTAJbHOE depe-
MellleHHe CBall WJIH CBaH-KOJIOHHBEI B yDOBHE TO-
BEPXHOCTH I'PYHTA B M, 33JlaBaeMoOe B MPOEKTC.

9.22, TopH3OHTaJIbHOE MepeMelleHHe CBaH HJH CBaH-Ko-
nouunl AP ompenensemcs mo rpaduky, U30GpaKeHHOMY Ha
puc. 11, B 3aBucumoctd ot Besimuuu By, C,, D, ¢ yuetoM
JefiCTBYIOIIHX HOPMATHBHEIX HarpysoK.

9.23. Ec/iH KOHCTPYKTHBHBIE OCOGEHHOCTH COOPYXKEHHS
Tpe6YIOT OIpaHHYE€HHs1 TOPH3OHTAJBLHOTNO NIepeMellleH s CBaY-
KOJIOHHBl B BEpXHeli ee yaCTH, PacHOJIO2KEHHOH Ha BbICOTe
H oT TOBepPXHOCTH TPYHTa, CIelyeT 3TH NepeMeleHHs Om-
peneautb no popmyae

H

A
AY = (H + 1) —l"— (51)
0
YJOBJIETBOPSAS MPH 3TOM YC/JAOBHIO
Ay <A, . (52)
np
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Ipumepnl pacyera
[Tpumep 1

PaccuntaTh Kene306€TOHHYI0 CBAIO-KOJOHHY HAa COBMeCTHOe AeHCT-
BHe T'OPH3OHTAJBHLIX H BEPTHKAJBLHBEIX HAarpy3oK, a Takxe usrubaiowmiero
MOMEHTa OpH JaHHHX, cBeNeHHHIX B Taba, 16, a TakXKe COOTBETCTBYIO-

wHxX pue. 13.
P Ta6auua 16
3HaueHMs HOPMATHBHMX HAarpysok
BeJuquHD Bricota
Bup Harpysku HarpysKu NPUAOKEHUR
BTHTM HarpysKu B M
lopusoHTanbHass HArPyska . . . . « « » 0,64 H=2,4
Beprukanstan » e e e e e e e 12 H=2,4
HisrnGatomufl MOMEHT . . . . + o « o o » 0,756 H=1,2

Puc. 13, Cxema aja pacuera xect-
l“An‘T KOl CBaH Ha COBMeCTHOe JefiCTBHE
N  BEPTHKAJbHHIX H TOPH3OHTAJbHLIX

lN
P, Harpysok
T A
sT:’ Ar
I 4 E_; A q() ax) )
] Ty ' \ 1
Xz A A ==\
X =W =\
Pc — ':f' -
Y Lo /
Xn-2 [, ==Wif%] ,ﬁl
Xa-t ———\ Knz p==
x L ==\

1
T'pynrosovie ycaosusn

JlabopaTopHble HCCleNOBaHMsSI MOHOJHMTOB INOKa3aJjy, YTO Ha MecTre
NPeACTOSIUEr0 MONPYXKEeHHS CBaW 3aJeraloT THMHHCTHIE TPYHTH Pa3fHy-
HO# KomcucTeHunu (cMm. Taba. 17).

Ta6aununa 17
PacueTHbie XapaKTEepPHUCTHKH
PacueT OT ITOBEPXHOCTH Kosddu-
seMJsIH RHeRT
M T::g},"“ Haumenosanue lé::: nponop-
caos A0 BepxHefl| o HuKHel B M TpyHTOB TeHnUsA 'é:gf:";'é'
rpasEnM | rpaHumEl {
cJon cJnosn B T]M4
1 0 0,7 0,7 FanrucTafl 0,4 25
2 0,7 1,9 1,2 > 0,4 45
3 1,9 3,2 1,3 » 0,03 65




Onpedesenue HawarbHbLX NApaAMETPO8 pacuera
Hopmarusroie 3rHauenus Ha4arbHolx NAPAMETPOS

Q3= Py=0,64 r.

ME =P, H —M,=0,64-2,4 — 0,756 = 0,78 T.

PacueTnole sHaueHUs HAUAALHBLX napamerpos

Ipn xosdpPuuuenTax neperpysox:

JJI9 BHEIUHHX cua ny=1,22;

ISl COGCTBEHHONO Beca KOHCTPYKUUK na=1,1;
Q}=1,22.0,64=10,78 r;

MB=1,22.0,78 = 0,94 Ta.

Boibop cewernus u apmuposanus ceau

[MpeaBapuTe/bio NpPHHUMaeM MaKCHMa/pHOoe 3Hadenne Harubaiome-
ro MOMeHTa, BO3HHKAIOUero B ¢Bae OT BHEIIHHX CHJI:
M =1,My=1,5.0,94=1,41 7a.

MakKce

[o ta6a. 9 npunumMaem cBaio: ceueHneM 3030 ¢, c apMHPOBaHHEM
4214, Navna ceau lo+H=2,6+2,4=5 ».
l,ELonycmMaﬂ BeJHUMHA W3ruGalolero MOMeHTa Ha ¢Baw | M |=
=1,8 .

Onpedeasernue cobcrsennoeo seca csau
HopmarusHote 3HaueHus

v¢=0,3.0,3-1,0.2,5 =0,22 7/n;
Pt =R (I +H)=0225=1,1T1.

Pacuerrote 3nauenusn
Y=y'1,1=0,22-1,1=0,24 7/m.
PP=Pi.1,1=1111=12T.

Onpedenenue epanuy caoes u Kodgpuyuenros
NPONOPYUOKAALHOCTY

CornacHo TabGa. 15 naiiaem 3naueHHss K03(pdHIUHEHTOB NPONOPLHO-
HaJbHOCTH rpyHTa —K; M MOIHOCTbL C/l0eB B BHMAE, MOKAa3aHHOM Ha

puc. 14.
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o 1" "

—
M

H=24

. &
Puc. 14. Pacuernas cxema -y

1=26m &7

Takum o6pasom, Aast pacyeTa CBaH HMeeM CNEAYIOUIHe HCXOLHBI
LaHHBle.

HopMaTHBHbIE HarpyskH PacueTHble HATPY3KH
Qi=0,64r7 Q =0,78 r
M§ =0,78 tx M,=0,9 s
Ny=12T1r N=145r
Pie1,17 Pe=1,21
Ye=0,2 1/m Ye=0,24 /m
Ky = 25 1/#2 X1=0,7x
Ks =45 1/mt Xo=19m
K3 =65 1/m4 Xs=2,4T1

Pacyet no nepsomy npefelbHOMY COCTOAHHIO
OnpepensieM BennuuHbl Zp, Z3, Iy mo dopmynam (39), (40) u (41):
3, =65-2,62 —20-1,92 —20.0,72 = 357, 4;
23 =65-2,3%—20-1,9° —20.0,7% = 998, 4;
3, =65-2,64 —20-1,94—20-0,74 = 2704,9.

OnpexnensieM ly us Bulpaxkenus (38)

3
o [s Bom o @N+P) (H+1) ]+4Moza

40,2y -6 Mo 2,

{o=

3
.78 [8114,7 — —=— 30.2,5| +3,76.998,4
0,7 [s 14,7~ 25 302 5]+

3,08-998, 4 5,64-357,4 = 1,964 x.
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Onpenensem Beanurnnt B, C u D no dopmynam (43), (44), (45):

1 1 1
ToMo+Qll  2(0,94+0,78.2,6) - 1,964 11,55 '
25.0,3

C=—— 108 [15,6.1,964-357,4 — 18,256-998,4 4- 8114,7) ——

11, 55
=5,03;

1
— =13,1.
D =30,2-5 11,55 13,

CootrsercreenHo Ha puc. 12 mpu C=>5,03 u D=13,1 naxonum Ar=
=0,0042 # u onpexensiem 8

[To ¢opmynam (42a) u (36) ompenensem Q;u M;  nns pasauu-
HBIX ypOBHeil 3aray6JeHHOl YacTH CBaH.
Pacuer BeneM no cnosm:

2dM
Q= Q= 2 K2 (180 (F—x) = (F—d)]s

Q, = 0,78 —0,01461.25.0,72 (2,946 —0,7) = 0,368 T;

Q; = 0,368 —0,01461 -45 {2,946 (1,92 —0,7%) — (1,93 —0,73)] =
=—1,387 7;
Qs = —1,387 —0,01461-65 (2,946 (2,62 —1,9?) — (2,6 —1,9%) ] = 0.

H3zeubarowyuii mMomenr

Pacuer npou3BOLHM TOXe RO cJoAM Nno dpopmyde (36):

3,1
M; =0,9440,78-0,7 + (14,5-1——; 0,24) 3,10.-0,002135 —

—0,00366-25-0,73 (11,784 — 10,656 + 2,1) = 1,576 T#;
M, = 1,576 4+0,368-1,2 4 (14,5 4+ 2,15-0,24) 4,3.0,002135 —
—0,00366-45 [11,784-1,9 (1,9* —0,7%) — 14,456 (1,93 —0,73) +
+3(1,94—0,74] = 0,895 74;
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M; = 0,895 — 1,387.0,7 4 (14,5 + 2,5.0,24)5,0.0,002135—
—0,00366-65 [11,784.2,6 (2,62 —1,9%) — 18,265 (2,68 — 1,93) +
+3 (2,64 —1,94)] =0.
Onpenesnente Benuunns Muaxo 10 hopmyne (46):
Q1= 0,368 m;
Qy = —1,387 m.

Tax kax Q>0 u Q,<C0, sakmouaeM, uTo TONepeyHas CHJIa HMeeT
Hy/eBO€ 3HaUeHHE BO BTOPOM CJIOe.

OpAHHATY MAKCHMa/NBLHOTO WSrHGAIONUIre0 MOMEHT2 Xu HaXOAUM IO
dopmyne (49)

1,964-0,368
3,08 0,38 > _ s o
2.0,00718.45 [5,892( %2,—0,49) —2 ( £3,—0,343 )] =0
Peuns ypaBuenne, Haxomum:

X, =0,9 u;

Myae = 1,576 +0,368.0,2 + (14,5 + 1,65-0,24) 3,3.0,002135 =

=0,00366-45 [11,784.0,9-0,32 — 11,456.8,386 + 1,245]=1,718 TA.

Pacyer no eropomy npeesbHOMY COCTOSIHHIO

Ilo dopmynam (43), (44) u (45) onpenenstiem B,, Ca, Dg or Aci-
CTBHS HOPMATHBHBIX Harpy3ok (cM. Tabu. 6):

1 1

Bu = Mt fs 20,78 10,64.2.6) 1,964

R
9,6°

1 1
=5,03 (9,6 : 11'55) = 6,05;

1
Dy=(2Ny+P§)(H+1)B,=(240+1,1) 5 b’,8=13']'

By

C,=C
" B

Mo rpacduxy Ha puc. 12 Haxonnm
A% =0,0035 a.

[pu sToM HOMKHO GHITH YIOBJETBOPEHO yCl0BHe (46).
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Tlpu 3ananun B mpoeKTe NepeMelleHus CBAH-KOJOHHL B BEpXHefl ee
4acTH Ha BeICOTE H OT NOBEPXHOCTH NpyHTA [AH]
Onpenensiem 3T0 nepeMeitenre mo dpopmyJse (47), T. e.

A% o 0035
=(2,4 + 1,964) ——— I %1

A;’, =(H+ 1) 8 =(2,4-12,94)
=0,007 ».
[Tpn 3TOM RO/MKHO ObITh YAOBJIECTBOPEHO YCAOBHE
Ay <Ay pp-

Jist HarasaHOTO NpeAcTaBieHHs O HeOGXOLHMOCTH YdyeTa MHOro-
CJIOMHOCTH OCHOBAHUSM, HYUXKE TIDUBOJMTCS OPHMep 2 MJIs TOH JKe CBaH
€ HAIJIaCTOBAaHHEM CJIOEB IPYHTA, PACNOJOKEHHHX B 06pPaTHOM IHOpALKe.

[Tpumep 2

PaccuutaTh cBalo, NpuBeNeHHYI0 B mpumepe 1, npu yObiBaHHM NPOY-
HOCTH I'DYHTOB 10 TayGHHe:

Ki=6571/m4 x,=0,7m; [=2,6 u;
Ko=45 1/m%; x3=1,9m; H=2,4 u;
Ky3=25 1/m%; x3=2,6 ; d=0,3 n.

Pacuer no nepeomy npeaeabHOMy COCTOAHHIO
TTo dopmynam (39), (40), (41) onpenensiem BeAUUHHB Zg, 23, Da:
Z, =25-2,6% 4 20-1,9% - 20.0,72 = 251;
g ==25-2,6% 4-20-1,9% 4-20.0,73 = 583,44;
T4=25.2,64 4 20-1,94 4 20.0,74 = 1407,887.
Ompeznensiem [, no dopmyne (38)

0,78 (4223 652 — 2??1—“ 30,2 5) 10,94.4.583, 44
Iy = = 2,151 .
o 0,78-4.583,441 5,64 251 #

OnpenenseM Bequuuswl B, C, D no dopmynam (43), (44) u (48):

1 1 1
2 (My+Q1)ly  2(0,94+0,77-2,6) 2,151 12,65’
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925.0,3

C= TS (15,6-2,151.251 — 4,751-4-583,44 - 4223,652) ——— =

12,65
= 8,55;

1
D=@2N+4P) (H+1)B=30,2- 512,65= 11,75.
Tlo rpaduky Ha puc. 12 onpenensem npu C,=3855 u D=11,75

A, = 0,00251 m.
OnpegensieM Beauauyy 6

= =0,001167.
b 2,151
Io dopmynam (42a) u (36) onpegenseM Qx H Mx ANR PasTHUHBIX
ypoBHefi NOA3eMHON YacTH CBaH.
Pacyer BeneM 1o closM:
Q,=0,78 —0,00837-65 (3,227-0,49 —0,343) = 0,097 1;
Q. = 0,097 — 0,00837-45 13,227 (1,92 —0,7%) —
—(1,9—0,73)]=—1,241 7;

Qs =— 1,241 —0,00837-25 (3,227 (2,6* —1,9%) — (2,6 —1,9%)] =0

Hzzubarowuii momenr
B masuomM npHMepe orpaHHUHMCH ompelencHHeM Miaxoe.

Opnnnaty Xm MaKCHMaNbhHOTO HSTHOZIOUlEro MOMEHTa Hafilem rpa-
(puuecky u3 3miopul Qx (pHc. 15) Xm=0,8 M.

0,=077

[
5 a0 | |3

a8

X

Puc, 15. Dmiopa npe-

Y poiBalomux cua  Q
N BAOJL CBaH
G=-1241 T T

HaikineM srauane M;:
My =0,9% +0,78-0,7 4 (14,5 +1,55.0,24) 3,1.0,001167 —

—0931?5‘:1))3 65 (12,906'0.7, —_ ll ’404.0'7. + 3.07‘) =1 '366 TM,
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M, 0o = 1,366 40,097-0,1 + (14,5 +1,6.0,24) 3,2.0,001167 —
—(bg—l%” 45 [12,906 (0,8% —0,7%) — 11,804 (0,88 —0,73) +

+3(0,84—0,79)] ~ 1,43 Ta.

Pacuer no BTropoMy npefeibHOMY COCTOSIHHIO
Mo dopmynam (43), (44) n (45) onpenensiem By, Cxu, Da
1 1

Bu = 2(0,7840,64.2,6)2,151 10,5 *
1 1
c,._sss(ws 12,65) 10.3;

D,.=(24+l,l)5—l—6'—g=ll,95.

Mo rpaduxy na puc. 11 HaxonuM
A} =0,0021 ».



TNIPHJTOXEHHE

PACYET CBAHHbBIX ®YHAAMEHTOB
C )XECTKUM POCTBEPKOM HA BEPTHKAJIbHYIO HATPY3KY

O6mue noyoXKeHns

Cpan nyMepyioTcs, H KOOPAHHATHl HX ocCell BBIGUPAIOTCHA COIMIACHO
cxeMe Ha puc. 16.

¥
By 1647 1. (34 2y
84 % 2*22;23' 24
Puc. 16. Pacuernan cxema pac- '3‘- ”!*_’,5.‘_.7%__’7 '4_
NOJIOXeHus cBail B naane
S
(1o 5% b SRt

Xemg

HcxonHEIMH J@HHBIMU SBJISIOTCS:

d — nuamerp cBaHu B M;

X, Yy — DaccTOsiHHe MeXJy OCAMH KpallHHX cBait B NJiaHe COOTBETIT-
BeHHO 1mo ocH 0oX u oY B M;
P — BHelUHAA Harpy3Ka Ha pPOCTBEDK B T,
X0, Yo,— KOOPAUHATHI TOYKH NDHJIOKEHUA CHJIBL B M;
Puypen — NpefensHas Harpyska Ha cBalo B T, onpejesnscMas N0 cTaTH-
yeckuM ucnbitaHusM #ad no CHull 11-5.5-67 «Csaitnbie ¢yi-
namenTsl. HopMbl npoexTupoBaHHusy», Taba. | u 2.
W — ocazka oZMHOYHON CBaH OT JeHCTBHSI EIHHHUHOH Harpys3ku
B M, ONpelejfieMas N0 CTATHYECKHM MHCNBITAaHHUAAM C YUeTOM
(dakTopa BpeMeHH;

E — Oe3paamepnutil koddduLUMEHT, YyYUTHIBAIONIMH B3aWMHOe BJAHA-
HHe CBall IPYr Ha Apyra, MOxeT ObiTh NpUHAT E=1.
PesyasTaTaMu pacyera SBASIOTCA:

o — KpeH oTHocUTeNbHo ocu 0X, f — KpeH OTHOCHTenbHO OcH OY;

Wo — BepTHKaabllOe nepeMelleliHe POCTBEPKa B TOUKe (Xn, Yo);

Ki— nomep csaH, norepsBileil yCTOHUHBOCTL HAH paboTalouieln ia
BbIeprusanue (npuueM Aasi cBall, paboTaiolHX Ha BhIAEPrd-
BaHHe, 3TH HOMepa MMeIOT 31aK «—»).
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[lporpamMa aBTOMarTHYeckl# QOPMHPYET CHMMETPHYHYIO CHCTEMY
n
E Wi Xj+a(x; —x0) +B (9, — y) —Wo =0,
j=1
n
rae n— YHCIO csaﬁzx]-=P; i, j=1,2, ...,n
j=1
Has pewenns 31ofi cucTembl Hcnoab3yercs nporpamma H-7 Kues-

3HHUDIa, koropas umeerca B JI3Y Bmectre ¢ mporpammoit H-59. Yuer
YCTOMYHBOCTH H BHAEPTUBAHUSL CBail NPOM3BOJAHUTCS HEPABEHCTBOM

0<X}'<Pnpen- (53)

(DaKTHYECKH pelnaeTcst CUCTeMa JHHEHHBLIX YpaBHEHHH U HEPABEHCTB,
A5 Yero KCHOJb3YyeTCH HTepallMOHHHIT mnpouecc. Ilocsae peweHna cucre-
Mbl Ha KaXAOM LIary HTepaudH IPOH3BOAUTCA INpOBEpKa 0SX ;<
S Pupex. Ecin npr maHHOM [ 9TO HEpaBeHCTBO He BBHIMOJHAETCH, TO Ha-
3Havaercst

0, ecin X;<0

X; :{ 54
/ Pupex, €cit Xj > Prpey. (54)
D10 ucnpasaenyoe sHauewne X, NMOACTABASETCS B CHCTEMY Kak
M3BeCTHAN Be/JAHUUHA, cucreMa TepedOPMHDOBHIBAETCA M TOPSLOK ee
yMeHblUaeTcs. DTOT NpOLecC NOBTOPAETCS NPH KaXKAOH HTEpauuH, MOKe
Bce X; He craHoBATCA Goapuwie Phpen M He MeHbue Hyas JauGo cu-
CTeMa He CTAHOBUTCA BHIPOXKAEHHO# (YTO yKa3niBaeT Ha 0O6LIyIO NOTEPIO
YCTOHYHBOCTH POCTBEDPKOM B LLEJIOM).

IMporpamMoii npefycMOTpPeHa BO3MOXHOCTh pacuera (e3 yuyera He-
paBenCTB, nuGO C Y4eTOM KAaKOro-TO OJHOrO HepaBeHCTBAa. 10 €CTb
nMeercs 4 BapuaHTa:

I — Gea yuera uepasencrsa (53);
II —c yueroM Toabk0 X< Prpen (Hamara xaaBuwa «Kimou»);
M —» » » X7>0 (maxara xnaByua «BapHaHT»);
1V — ¢ yuerom (53) (waxatu wiaBHma «Knou» x «Bapuanrs).

PesyasraTel meuatalorcs, MOCHe UEro MatMHa OCTAHABJIHBAETCH.

Has seuncaenus W;; ucnosbayercs gpopmyita

0,5 rij
ry= V(xi — x;)% 4 (y; *‘!/,)2 ’ (55)

rie X; , Yy; — KOOPAHHATHI OcH i-H CBaM B nnaue,
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60—69; 29—30

3. porpamma
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It 03y

1. Peluenne cucrembl ypaBHeHHI

14336—14478.

2. KoumposbHoe cyMMHPOBaHHE

2144—2173.

3. Tlewarts «Her pew.»

7828—7835; 7934—7935.

Mpumeuanue. [Mocie BBOAA JeHTH NMPOrpaMMEl B MALIHHY MOX-
HO CUHMTAThb KOHTPOJIbHYI0 CyMMy. KoHTpoabHasi CcyMMa 3allHCHIBAETCH
B Aueiixy 34 u nporpamma «[loxrorosxa» B suefixu 50—54. B xone pac-
Yera 3TH AYeHKH HCIOJB3YIOTCS Kak paboume,

HHCTPYKLLHUA

UcxomHbie faHHble

Hexoanvie nannble Bpoaates B O3Y B caeayloieM nopsijike:
29 m 4 n— NOPANOK CHCTEMbI;
Ui n— WHPHHA JIEHTHI;
60 n W—(oc/am(a ONHHOYHON cBaH OT JMefiCTBHA EIHHHUHOA Harpysku
Mn[r);
d — guamerp cBau (#);
X -
y [ — Paccrosimue MeXAy OCAMH Kpafinux cBaii no ocu X u ocu Y
COOTBETCTBOHHO (#);

w u
m;}—'paOCTOﬁHHiI MeXJly OCSMH COCENHHX cBafi mo ocu X M 1o

ocu Y coomBeTcTBeHHO (M);
P — narpyska na poctBepx (7);
X .
y:} — KOOD/IMHATHL TOYKH MPHJIOXKEHHS BHEWIHel HArpy3kH (u);

Pupey— nMpexenbhas HaTpy3Ka Ha OIHHOYHYIO0 CBalo (7).

Mpumevanusn: . [Nopagok cuCTeMBl W WIMPHHA JIEHTH NOJYy4a-
10TCs caeayomuM o6pasoM: n==uyucno cBak+3,

2. Bo3MOXHEI 4 BapHaHTa pacyeTa:

a) Ges yuera ycnosusd X; <Pupen;

6) c¢ yuerom ycnoBusl X; X Pupen (Haxara xnaBuma «Kunou»);

B) ¢ yuerom ycioBHs X; >0 (naxarta kaapuma <Bapnant»);

r) » »  yenosult X; Pupes; X; >0 (naxaTH KJaBHWH
«Katou» u «Bapuant»).
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HucTpykuus oneparopy

1. Brecru NeHTy ¢ MPOrPaMMOf ¥ ¢ KOHTPONbHBIM CYyMMHpPOBaHUEM.

2. CocuuTaTb KOHTPOJbHYIO CYMMY, AJs dYero HyXKHO HabpaTb Ha
PTA 50H.

IIpu coBnajeHuu KOHTPOJBHBIX CYMM MAIUHHA OCTaHABJHBaercs
H TODUT JaMna «oCTanoB.». [IpH HecoBMafeHHH MAIlUHHA NEYATAeT «ie
coBn.», Torxa Heo6X0AHMO NOBTOPHTD BBOJK,

3. Cnenntb, urobnl B MawuHe Onlla xaccera ¢ nporpammoii H-59.

4. Beecti nCXOAHbIe AAHHBIE B CJeJYIOIEM NOPALKe:
29 m

—, w

n,n

60 n
WV, d, x, y, uy wa, P, %5} Yo, Pupen, -

5. B caydae HeoGXONMMOCTH HaXaTh HYXKHywo kJaaBHwy («Kamou»
uin «Bapuant» uau o6e).

6. HaGparp 1a PTA 70U.
ITocne okonuanus pacuera B CuK Haxomutea 6355 man 174005
Bropo#t cayuait Torfa, korfla mevaTaercs «HeT pelly.

ITpumeuwanue [Ilpu NOBTOPHOM peUIEHHH C TeM XKe CaMbim 2
npuaercs BBeCTH CHoBa n B ayefixu 29 u 30, moroMy uTo B XoZe pacue-
Ta COePKHMOE STHX siueeK NMOPTHTCS.

PesyabTarhl pacuera

Tlpu peulennn 3ajauy Ha TeYaTb BLIBOLATCA Pe3yJ/bTaThi 110 KaxXK-
JIOM UTePALHH B CJAeAyOILeM MOpSiKe:
X; — BenuyHHBI peakuHii cBaff B NOPANKe HyMepauuu (COTJIACHO
puc. 16); '
o, B —xpennl pocTBepka B MiockocTH 0X u OY cooTBeTCTBEHHO;
W — 0Calka pOCTBepKa B TOUKe MPHIOKEHHS paBHOAeHCTBylOLLEl!
BHelHEH Harpy3Ku;
i — HOMepa cBaji, peaxius KOTOPHIX X; > Prpen, €C/H HaxaTa Kja-
Buma «Ksou»;
j— Homepa  cBail, paboTalOLIMX HA Bbiaepr¥BanHe (co  3HAKOM
MHHYC), ec/iM HaXKaTa kJaBuula «Bapuaur».

Pacyer 3aKaHuYuBaeTcs, KOTJla BBITOJHEHHBIMH OKa3blBalOTCA orpa-
HHYSHUS I BEJHYHH p‘eaKuuﬁ BCEX OBaMH.

Pe3ynbTaThl OKOHUATENBHOR HTEPaliNH BBIBOASATCH TaK e, KaK H B
NPOMeXYTOUHBIX HTEPAUHAX,
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Tect — npumep

Hcxopusie nanubie 4
29 r 1
33 I
33 900
yiig 2,5
60n 2
0,0004368 ;‘3"’01
0,3 Haxara kaasuma «Kmiou»
Pesyabrars!:
i
32,
32,8680 P=9007
i
32, B 42,4001
42,4001 P=207 0.0000
32,5617 0,0000
22,2675 0,0268
22,8260 33,2561
22,8260 33,2741
22,2675 33,1182
.32,5617 33,1182
32,5617 33,2741
32,8539 33,2741
22,7983 23,5313
23,3776 22,9956
23,3776 22,9956 22,5313
22,7983 22,5313 22,9956
32,8539 32,2741 22,9956
32,5617 33,0974 22,5313
22,2675 23,9601 33,2741
22,8260 22,5555 33,2741
22,8260 23,5555 33,1182
22,2675 23,9601 33,1182
32,5617 32,0974 33,2741
42,4001 33,2741 0,0000
32,5615 0,0000
32,8680 0,0270
32,8680
32,5615
Kop — nporpamMma
106 70 E, 336 n
107 71 n 0 n 50
110 72 C 1 n 1
111 73 By 9 Jij
112 74 E, 16380 Zé
113 75 My 191 K 1023
114 76 7 29 H 11
115 77 d 41 H 12
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