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1. OBIIHE NOJIOXEHUS

1.1. Hacrosimiee PyKOBOACTBO COMEpPXMT MaTepHajbl MO
pacyeTy CTPOHTEJbHBIX KOHCTPYKIHH M OCHOBaHHH GallleHHBIX
KOTIPOB YTOJBHBIX H TODHOPYAHBIX IIAXT.

1.2. Pacuet cTpoUTeIbHBIX KOHCTPYKHHUH U OCHOBaHHH cJie-
AyeT NMPOU3BOJAHTL B COOTBETCTBHMH C NEHCTBYIOLIMMH IJ1aBaMH
CHull u 1pyruMi HOpMaTHBHBLIMH JOKYMEHTaMH.

2. PACYET KOHCTPYKUHUH BALLIEHHBIX KOMMPOB
CTATHYECKHH PACYET

OGme ykazaHus

2.1. Pacuer 6alliHH ¥ ee 3JIEMeHTOB CJIelyeT NPOH3BOAUTL MO
CIEYIOIHM NpPeNebHBIM COCTOSTHHAM:

a) AJs BceH GallHH — MepBoe NpejebHOe cocTosiHue (yc-
TOHYHBOCTD TIOJIOXKEHHS IPOTHB ONPOKHABIBAHHSA H CKOJIbXKEHU s
10 TPYHTY IOA BJMSHHEM PacCyYeTHbIX FOPH30OHTAJBHBIX W Bep-
THKaJbHBIX CTATHYECKHX H AHHAMHYECKHX HArpysok, ¢ y4eToM
JedopMallMd TPyHTa B pesyJbTare BO3JACHCTBHH YCHJHMH OT
6alliHK, pALOM PacNo/loKEeHHBIX COOPYXKEHHH, BIUSAHHS FOPHBEIX
BbIPaGOTOK) H BTOpOe NMpefesbHOe COCTOsIHHE (JOCTHXKEHHE 0Cal-
KOH OCHOBaHUA M KpeHOM GaluHH TpeJe/bHBIX 3HAUEHHIH);

6) njsA HecyllHX CTEH H KapKacoB — NepBO€ NpelesbHOe
COCTOSIHHE (TPOYHOCTDb, YCTOHYHBOCTD (JOPMEI H BBIHOCJTHBOCTb);

B) JJISl TepPEeKPHTHH H TOKPHITHH — IepBoe npeieibHOe
cocTosiHHe (IPOYHOCTb, BHIHOCJIHMBOCTb) W BTOpO€ NpefelbHOoe
COCTOSIHHE (CTaTHYecKHe H AHHaMHyecKue JedopMaluH H mnepe-
MellleHH);

T) g OCHOBaHMs GallH¥ — INepBoe IipeleibHOe COCTOSTHUE
(BBIMyYHBaHHE T'PYHTA H pa3pylileHHe LIEHKH CTBOJIA) H BTOpPOE
npejiesIbHOe COCTOSIHHE (IOCTHXKeHHe OCaJKOH M KpEHOM OallHH
npejeabHLIX 3HaueHui). [1s onpejeieHus npeaebHOro COCTOS-
HHS CJlelyeT YUHTHIBaTh COBMECTHOE NefiCTBHE CHJIOBHIX (aKTo-
pOB Ha MOBEPXHOCTH 3€MJIH H BJHSIHHE TOPHBIX BbLIPaGOTOK
(B CaMOM HEBLITOJXHOM COYETAHHH);

I) IS BHYTPeHHe#l LaxThl GallHH — NepBOe NpefelbHoe
COCTOSIHHE (IPOYHOCTb), AJIsi FepMETHUECKHX CTaHKOB — IiepBoe
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(mpOYHOCTD) H BTOpPOE (TPEHHOCTORKOCTD) IPe/ie/IbHbE COCTOS-
HHA.

2.2, llna pacyera HeCyWHX KOHCTPYKUMH Kompa Heo6Xo-
JUMBI CJELYIOIHEe JaHHbIE:

a) HHXXeHepHO-Ieo/IOrHYeCKoe 3aKJioueHHe, coraacHo «HH-
CTPYKLUMH [O HHXXKEHEPHEIM H3bICKaHHSAM /ISl NPOMBILLIEHHOTO
crpoutennctBas (CH 225-62). Ilporpamma Ha NpOH3BOACTBO
HH2K€HEepHO-I'e0JIOTHYECKHX H3BICKaHHi NOJKHA JOMOJIHBHTENb-
HO TNpefycMaTpHBarh:

npoBeJileHHe H3BICKaHHH MOocje MPOXOAKH (JTI06BIM CIIOCOGOM)
yCTbSl CTBOJIa H OTPLIBKH KOTJIOBaHa Noj (pyHAaMeHT; ecjau
NPOEKTHPOBAHHIO KONpPa NpEAIeCTBYeT NPOXOAKa CTBOJIA, H3bI-
cKareJbCKHe PaboThl NMPOBOAATCA OZMH pa3 Iocjie NpPOXOAKH
yCTbs CTBOJIA;

oT0Op 06pasioB IpyHTa, B3ATEIX C KOHTAKTa KPeNb-NOPOAHI,
I/l J1abOpaTOPHLIX HCCJEJIOBAaHHA B KOJHYECTBE, JAOCTATOYHOM
JUISi CTATHCTHYECKOro oGOOIIEHHS;

6) Kos3bduuHeHT G0KOBOrO AaBJeHHS TPYHTa (s pacuera
KpenH LEeHKH CTBOJa);

B) BO3MOXKHBIE OCafiKM, a TaKke KpPeH KOmpa BCJEICTBHE
HepaBHOMEPHOIO CKaTHA H HapylleHHs CTPYKTYPHOrO CTpoe-
HHS TPYHTOB OCHOBAaHHA B pe3yJ/ibTaTe NPOXOAKH CTBOJA, NOA-
paboToK H 1Ip.;

I) reHepajbHBIH IVIaH TNOBEPXHOCTH YFOJIBHOTO MJH Top-
HOPYZAHOTO IpPEANPHATHS;

J1) JaHHble O CEYEHHH CTBOJIA;

€) cxeMa noxbema;

K) TEXHOJIOTHYECKHe YepTeXH (IVIaHBI H paspeswl); cre-
uupHUKanus 060pyIOBaHHSA; JaHHHE O MOABEMHO-TPAHCIOPTHOM
060py0BaHHH U OGOPYAOBAHHM AJIS 3aBOAKH M CMEHBl COCy-
JIOB, HABECKH H CMEHbl KaHAaTOB, O MeCTEe NPHJOKEHHS, Hampas-
JIeHHH, BeJHYMHAX M XapaKTePHCTHKaX Harpys3oK (RJIHTeJIb-
HO JelcTByIoL{He, KpPaTKOBPEMEeHHble, CTaTHYeCKHE, JHHa-
MHYECKHE);

H) XapaKTepHCTHKA JHHaMHYeCKOro oGopyloBaHHs (B oObe-
Me, 0GYCJOBJEHHOM COOTBETCTBYIOIIMMH HOPMATHBHLIMH JIO-
KyMeHTaMu U TpeGOBaHMSAMH pasjena, NPHBENEHHOTO HHXe);

K) Harpyska OT NPHMBIKAIOIKX 3JaHHA H COOPYXKEHHH;

JI) IOMOJHUTENbHbE JAHHbE, NO NMOANYHKTaM «I», €», «K»
U «H» V15 06OpYAOBaHHA NMPOXOAKH (IPH HCNONb30BaHHH KoMpa
WJIH €ro YacTH /ISl TPOXOJAKH HJIH Yr/yGJieHHs! CTBOJIA) H MOH-
Taxa Q6opynoBaHHSA (B&IHYHHBl H MECTa IPHJONKEHHS Harpy-
30K IPH NPOH3BOACTBE CTPOHTEIBbHO-MOHTAXHBIX PaboT);

M) TIPH CTPOHTE/NBCTBE KONpa B 0COGBIX YCJOBHAX (HasHuHe



noapaboTKH, BeYHOi MepP3JIOTHI, CefiCMHUECKHH PallOH H T. I1.) —
JIOTIOJIHHTENIbHBIE JaHHble COIJIaCHO COOTBETCTBYIOIHX TJiaB
CHulT;

H) pafioH CTPOHTeJbCTBA,;

0) CXEMBI PacrnoJoKeHHs1 06OpyNOBaHUSA Ha NMEPEKPHITHAX
H JPYTHX 3JIeMEHTax KOmpa C yKa3aHHeM XapaKTepa HarpyskH
(cTaTHyecKasi, NMHaMH4ecKas), BEJIHYHHBI, MECTA NPHJIOKEHHS
H poja (cocpemoToueHHasi, pacnpefeNeHHas, MOMEHTHas);

N) 3ajlaHHe Ha YCTPOHCTBO INOAKPAHOBBLIX ITyTel;

P) cxeMbl eMKocTeii H OGBbeMHble Beca 3alOJHSIOMIHX HX
CHIMYYHX;

C) BEJHYHHBI JENPECCHH H KOMIPECCHH B NOMEIIEHHAX KO-
pa, CBA3aHHBIE C [IaXTHOH BEHTHJISILHEHA NPH NpsMOil U peBep-
CHBHO}1 paboTe aXTHBIX BEHTHJSTOPHBIX YCTaHOBOK, H CXeMbl
repMeTH3alUH IIOMEUIeHUil Kompa;

T) KOHCTPYKTHBHAsl CXeMa KOMpa, JJis KONPOB C HECYLIHMH
CTeHaMH — CO CXeMaMH TPOEMOB B NOCJENHHX.

Hcxonss M3 pafioHa CTPOHMTENBCTBA MPOH3BOAHMTCS ONpene-
JIeHHEe CHEroBHIX H BETPOBBIX HarpysoK, TeMIepaTypHO-BJaK-
HOCTHBIX H CEHCMHYECKMX BO3JeHCTBHIl.

HATPY3KH H BO3JEACTBHUS

2.3. Knaccudukauus Harpysok H KoaddUIHEHTH mepe-
I'PY3KH NpHBelieHnl B Tabu. 1.

2.4. BeqHuHHH Harpy3ok M Ko3bGbHUHEHTH Neperpysku
(KpoMe yKasaHHBIX B Ta6a. 1) JOJIKHH ONPEAENATHCSA MO IJIaBe
CHull 11-6-74 «Harpysku u BO3AeHCTBHSI».

Tabauna 1

Kaaccadukauus Harpysok H koohHUHEHTH neperpysku

Koaddu-

Bup HEeHT ne-
HarpyskH Harpyska l;)erpyalm

Q -

2 Co6cTBEHHLI BeC CTPOHTENbHBIX KOHCTPYKUMi 11
= Bec yTenauTeNs M 3aCHIOK . . . . . . . . 1,2
(=}

§ Bec u faBJeHHE TPYHTOB . . . . « « o « . . 1,2
=




ITpodosxcerue maba. 1

Bug
HArpysKH

Harpyaku

Koag -
UHEeRT Ie-
perpysku

BpemeHHble AMHTENBHHE

Bec cTallHOHAPHOTO TEXHOJIOTHUECKOTO o6opy-
AOBaHHA:

a) co6GeTBeHHHIT BeC CTAllMOHADHOIO TEXHOJO-
FHYECKOro 060py/IoBaHKA (MHOrOKAHATHBIE MOABEM-
Hble MalUMHH, PEAYKTODH, 3JEKTPOMOTOPH, Ha-
COCHI, [POXOTH, OTKJOHSIOUIUE IIKHBH, MKECTKHE
M TMGKHe NPOBOXHHKH, aMOPTH3ATOPH H T. N) .

6) Bec 3amoJiHEHHS OGOPYAOBAHHS M E€MKOCTeH
MOJIE3HbIM HCKOMNAeMbiM . . . . .+ + .« + « « o

PaGouyne ycHJHs B NOJABEMHbIX KaHartax (Bec
KaHATOB, NOABEMHHIX COCYJOB, NMPHLENHHX YCT-
pOCTB M MarepHaJIOB B NMOABEMHOM cocyne) . .

Pa6ousie yCHJHS B KAaHATAaX MPOBONHHKOB . . .

JlaBneHue, Bu3BaHHOE JeNpeccHedl HJAH KoMO-
PeccHel . . . . . . . o o e e e e

BosgaefictBua ocaaok OCHOBaHHS OT PAJOM pac-
MOJIOKEHHRX 3AAHUN H COOPYXKEHHH . . . . . .

Pacnpenesennas Harpyska npH XpaHeHHHM Ma-
TepHa/oB, JeTallefl H T. M. . . . « « « + « & .

Harpysku ot o6opyAoBaHHs, BO3HHKAIOII#E B
NYCKOOCTaHOBOYHOM, NMEPEXOAHOM H HCILITATeJNb-
HOM peXHMax, B TOM UHCJe YCHJHS B KaHa-
Tax (cGerapomass H Haberaiomas BeTBL) INpH
NpejoXPaHHTENLHOM TOPMOXKEHHH BCEX MOABEM-
HBIX MAIHE . . o o &+« o v v o o u v o

Harpyskn OT NOABUKHOrO NOABEMHO-TpaHC-
MOPTHOrO OBOPYHOBAHHS, MCHOJABL3YEMOTO TNpPH
CTPOMTENbCTBE H 3KCIUIyaTanuu (MOHTaX o6opy-
JOBaHHA, €ro CMEHA U PEMOHT, OTKaTKa) . . .

1,2

1,2

1,2
1,2

1,2

1,0

1,3

1,0

1,2




I podoaxcerue maba, |

Bug Kosdou-
HarpysKu Harpysku %ue?g, Srll(el;
Harpysku, BO3HHKAIOIUE IIPH HCNHOJb30BAHMY
MOCTOSIHHOrO KONpa AJs NMpOXOJKH cTBO/MA . . . 1,2
Pacnpeaesennas moJe3Has Harpyska Ha ILIO-
magsax, He 3aHATHX obopyjoBaHHeM (Bec Jrogeil,
g IeTajeii, pPEMOHTHEIX MaTepHaloB B 30HaX oO6-
% CHYXKHBaHUA OGOPYAOBAHHA) . . . + « . « . . 1,3
S Harpysku, Bo3HHKalOl#e IIpPH NepeBo3Ke, Ime-
E‘ PeCTaHOBKe H MOHTaxe 0GOPYJOBaHHA, a TaKxke
X CTPOHTENbHBIX KOHCTPYKIHH, CKJIAJEIBAEMbIX Ma”
S, TepHaJOB H u3JeqHH NpPH DeKOHCTPYKUHH HJH
X CTDOUTENLCTRE . 1,2
TemneparypHbie, KJAHMaTHueCKHe BO3ZeHCTBHS 1,0
CHeroBrle Harpysku e e e e e e 1,4
Berposnie  » 1,3
Harpysku ot roJsosena . . e . . 1,3
Harpysk# oT nocalKu KJeTH Ha KYJaKH . 1,2
¥Ycunna B NOLBEMHBIX KaHaTaX TIpH SamemJe-
HHH COCYAA B CTBOJIE . . . . . « + & « « « 4 1,0
Yceuaus B TOABEMHBLIX KaHATaX NpH Tepe-
2 mojBEME . . . . . 1,2
‘§ CelicMHueCcKye BO3AEHCTBHA . ... 10
@) BuausiHue B3PHIBHEIX paGor B 30He COOPY-
JKeHus . . . . . . 1,0
Harpyaku ot nepasnomepﬂon ocamm rpym‘os
OCHOBAHHS . + v . « o o « & « s s o o o o o » 1,0

Mpumeuanne, Harpysku or coopyXeHHil, OnHpajouluxcs Ha
GaueHHBI Komep, oﬁycnosneﬂﬂbxe ZeficTBMEM Ha HHX NOCTOSHHBIX,
BPEMEHHBIX, JVIHTENbHbIX, KPATKOBDEMEHHHIX H OCOGBIX HArpysok, Ipu-
HHMEIOTCA M3 PacierTa STHX COODYXKeHHH.

2.5. PacyeT KOHCTP YKUHE GallleHHBIX KOIIPOB 1 HX 3JIEMEHTOB,
a TakXKe OCHOBaHWi CJefyeT NPOH3BOAMTbL C Y4eToM HebJaro-
MPHSITHBIX KOMOUHAIHUH Harpy3oK B CJAEIYIOMHKX COYETaHHSX:

a) OCHOBHBIE COYETaHMs, COCTABJSEMblE H3 NOCTOSTHHBIX,
BPEMEHHBIX JJUTENbHEIX H KPAaTKOBPEMEHHBIX HarpysoK H BO3-
JEeHCTBHH;



6) ocobble coyeTaHHsl, COCTABASIEMbIE H3 TIOCTOSIHHBIX, Bpe-
MEHHBIX JJIMTENbHBIX, KPaTKOBPEMEHHBIX H OJHOH H3 0COOBIX
Harpy3oK H BO3JEHCTBHH.

Ilpu sToM mpu pacuere NPOYHOCTH H YCTOHYMBOCTH KOH-
CTPYKIMH W OCHOBAaHHMiH Ha OCHOBHBIE COYETAHHS HAarpysoK H
BO3/I€ACTBHII pacyeTHble BEJHYHHbI KPaTKOBPEMEHHHIX Harpy-
30K M BO3/IeAICTBUH WJIH COOTBETCTBYIOIIMX HM YCHJMH (Hanps-
JKeHHH) B KOHCTPYKLHMH HJIH OCHOBAHHH CJIeJlyeT YMHOXKarThb Ha
Ko3({pHUIHEHTH!, NpHBeJEeHHbIE B Taba. 2.

Ta6arna 2
KospuuueHTH coueTaHHs HArpy3ok

Hmexno oaonp }r’«:gyaox X KPATHOBP Kospduuuesr
OpHa . . . ... 1,0
JBE-TPH. . .« v v v v v v v s e i e e e e e 0,9
Yethipe M 6OMEE . + + v v ¢ v v o o v 0 o 0 e .o 0,85

Ilpn pacuere NPOYHOCTH H YCTOHYHBOCTH KOHCTPYKUMH H
OCHOBaHHH Ha ocofble COYeTaHUsI Harpy3oK H BO3JEHCTBHH pac-
yeTHble BEJIHYHHBI KPaTKOBPEMEHHBIX HArpysoK (3a HCKJoue-
HHMEeM BeTpOBOH) CJeNyeT YMHOXHTb Ha Koadduuuent 0,8.
PacyerHyio BeJIHYHHY BETPOBOH Harpy3kH paspellaercs NpH-
HHMaTh ¢ KoadpduuueHToM coyeranus 0,5.

2.6. Harpysku oT NOABHXXHOTO COCTaBa y3KOH KoseH (OT-
KaTKa) cJlelyeT y4YMTHIBaTb NpH paboyeM (CHapSKEHHOM) ero
COCTOSIHHH C KO3(ulHeHTOM neperpy3kd 1,3 H YCJIOBHBIM
Ko3abdunneHTom AHHamuyHocTH 1,25.

PACYETHDBIE CXEMbI

2.7. [Ins GalleHHBIX KOMPOB C KapKacoM H HaBeCHbIMH Ma-
HEJIAMH CT€H NPHHHUMAIOT CJENYIOLUHE pacyeTHble CXEeMbI:

a) AJ1A KapKaca 6e3 CBfi3eH — paMHasl, CO CBI3MH — paM-
HO-CBSI3eBas;

6) Aas cTeH (B 3aBHCHMOCTH OT KOHCTPYKLHH 3aKpeleHHs
NaHelH) — KOCOH3rH6aeMblil CTepXKeHb HJIH, B CBOEH IJIOCKOCTH,
H3ruGaeMmblli CTep:KeHb, a H3 IVIOCKOCTH — IJIMTa, OMepTast 1o
TPEM CTOPOHAM;
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B) AJNS TNEpeKphITHH — OJHONPOJETHBIE H MHOrONpoJer-
Hble 6a/OYHble MJIMTH M Ga/KH; IVIHTHI, ONEPTHIE 10 KOHTYPY.

2.8. Jlns GameHHBIX KONPOB C HECYLIUMH CT€HaMH NMPUHH-
MaloT CJIeLyIOoliHe PacyeTHhIe CXEeMb:

a) JJisl CTeH — KOHCOJIbHBIH CXKaTO-H3OTHYTHIH CTep2KEeHb
(mpu pacuere o6ILIEro pacrnpeneeHHsl YCH/AH BHE MECT NpHJIO-
JKEHHSl MECTHBIX Harpysok) M YIpOILEHHas MOJENb CKJIaJIKH
(Mpu pacueTe pacnpefiefieHusl YCHJIMH B 30HaX NPUJIOKEHHUS
MECTHBIX HarpysoK); MaTepuaj CTeH IIpH pacyeTe BHYTPEHHHX
YCHJIMH OT KPaTKOBPEMEHHBIX Harpy30K NPHHHMAETCST YIPYTHM,
IIPH pacyeTe Ha JJIMTENbHbIE CHJIOBHIE H TEMIEpPATypHO-BIAXK-
HOCTHBI€ BO3JEHACTBHA: GETOH — YyNpyro-nojasyyee TeJo, ap-
Mmarypa — ympyras;

6) AJsl mepeKphITHA — corJlacHo 1. 2.7,

PACYET NEPEKPbLITHH

2.9. TInHTEI nepeKPHITHI PACCYUTHIBAIOTCS aHAJIOTHYHO pac-
YeTy IVIHT NePeKPLITHH MHOrOITAXKHBIX NMPOMBILLIEHHBIX 31aHHH
COTJIACHO OOLIENPHHATOH METOXHKE.

J17151 HepaspesHbIX MHOTONPOJIETHIX IVIHT M 6aJIOK, €CJIH OHU
HE HECYT NMHAMHYECKYIO Harpysky, JAONYCKaeTcsi ONpenessiTh
u3rubaioliie MOMEHTH H TONepeyHble CHJIbl C YUYETOM MIacTH-
9ecKOro nepepacnpefiejieHHs] B COOTBETCTBHHU C AEHCTBYIOUUMH
HOpMaMH.

TlnuThl ¢ oTHOIIEHHEM GOJIBLIEH CTOPOHL! K MeHblel MeHee
ueM 2:1 NOMXKHBEI PAaCCYHTHIBATHCS KaK OMEPTHIE IO KOHTYPY,
paspesHbie UM HepaspesHble, B COOTBETCTBHH CO CXeMOH mepe-
KPBITHH.

Jns nepexphITHH, pasueNsiomUX NOMEILEHHs ¢ Pas3IHYHbIM
IaBJeHHeM BO3lyXa (KOrja OJHO u3 MoMelleHHH coobiiaercst
C IIaXTHOH BEHTH/ISLIMOHHOH CeTbIO, a BTOpoe — ¢ aTMoc(hepoit),
B Harpy3ky JOJIKeH ObITb BKJIOYEH Nepenaj AaBjeHHi.

2.10. PacuerHble NposieTsl KeJe306eTOHHBIX IUIHT U 6ajlok
JIOJKHEL onpefensitbess no Tabu. 3 u puc. 1.

2.11. OnopHble MOMEHTHI B ILTHTAX JOJIXKHBI OMpPEAEIAThCH
1O TpaHsAM MOAJEPKHUBAIOWUX 6aNoK, SIBJAMIOUMMXCS NPOMENKY-
TOYHLEIMHM ONOPaMH; CTEHBl MOT'YT CJAYXKHTb TOJBKO KPalHHMH
LWapHUPHEIMH ONOPaMH.

2.12. OnopHble MOMeHTH B Ga/lKax NO/IKHBI ONPEAETAThCS
10 IpaHAM MORAEPKHBAIOIHUX GaloK, SIBJSIOMHXCSA NPOMEXY-
TOYHEIMH ONOPaMH; CTEHBI TaKkKe MOTYT CJYKHTb MPOMEXKYTOY-
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Ta6auma 3
PacueTnbie npojeTbl MKeae3o6eTOHHBIX NJAHT M GaJdokK

Merox pacuera
KoHcTpyKuns
10 ynpyrofi craguu C YueToM n;gz;};&caupeueneﬂnn

cpexHni

npoJer h lo

IMauta
Kpafinuii by 4 ba by
npoJer I+ 9 lo+ 2

by <0,05 [on b <0,05 I, Mexay noajsepKHBAOIHEMH
b1+bz 6ankamu — [y

Banxa 4 Mexay creHofi ® moxgep-

xuBawmeii 6ankoit npu Ge-

61> 0,05/ 1 ba>0.05lo TOHHPOBAaHHM 6aJoK mocJe

1,051,

BO3BeACHHSA CTeH — [o$

Mexnay creHamu npn Geto-
HHPOBaHHH 6aJIOK mocJjie BO3-

BefleHHst CTeH — o+ — 5

Mexay cteHofi M nopmep-
JKHBawme#d 6aJkol HJIH MeX-
Ay cTeHaMH NpH GeTOHH po-
BaHMH G6aJOK B CKOJb3fle#
onany6ke — /g

HBIMH ONOpaMH; ec/iH 6aJIKu BO3BOJSITCS B CKOJIb3silled onany6-
K€ OXHOBPEMEHHO CO CTEHaMM, TO OIOPHble MOMEHTH! CJIefyeT
onpejesiiTh N0 TPaHH MOC/AENHHX; €CJAH OGaJKH BBINOJHSIOTCS
nocjie GETOHHPOBAHHUS CTEH, TO [0 OCH INOCJAENHHX.

2.13. Ilpu pacuere GalKH MalUMHHOIO 3aja, ONHparwielics
Ha BHYTPEHHIOIO 1IaXTy B ONHOH TOYKE, M3rHOAIOIHA MOMEHT
B CEUEHHH Hajl cpeaHel onopoit (puc. 2) ¢ y4eToM moJaTaHBOCTH
HECYIIMX CTeH H IUaXThl HAAJMEXHT ONpelensTb 1o ¢opmyJe

Aip

M = ’ 1
SR M
rae I+ 2
e S 3 —_—
T RaTEaTa o () @
1 (Zeiq Em,az cR., _c&_ 1 1
App= E (_11 +_Iz )+ -+ ClRl( 12) 3
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I P A
Z, k] Bl Z,
g)
E’
S e
7 le

Puc. 1. Pacuetrie mposteTnt 6anok
@ — OJHOWPONETHHX; 6 — MHOTONPOJIETHHX

B ¢dopmynax (2) u (3):
EJ — xecTKOCTh 6asKy;

¢ — KO3(pHIHEHT NOAATIHBOCTH JIeBOH (NpaBoi) OMNOPHI,

onpeneysieMH 1o ¢opMmyJe

2
" EF’

“

€; — K03(xpHUHEHT NOAATIMBOCTH BHYTPEHHeM LIaxThl (CTaH-
Ka), onpenesnsemsiit no gopmy.re (5) (MpH OMHPaHHH BHYT-
peHHel IaxTH Ha ¢ynzameHT) HJH (6) (pH OMMPaHHH

BHYTPEHHell IIaXTHl Ha ONOpHBle Ganku (puc. 3);

hy
“a=*FF,

'hl 1 1,4d1
o= ) — L8—d3—3d, d3)+——
1 EF1+48E1,0[ 2 1 ’]+ EFo
g / 2
| OIIIIIIIIIOIIIIIIISOIIIIIIIINGISIP)

¢ / ¢ ' %2
{ L I
1 1

Puc. 2. Banka MallMHHOrO 3aja C OLHOM IPOMEXYTOHHOM OMNOPOil

®)

©
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©,, O, — IVIOIAfib 3MIOPE H3rKGAIOIMHKX MOMEHTOB OT BHell-
He#l HarpyskH, JEHCTBYIOIIEH Ha JEBbIH 1IapHHp-
HO-OMePTHIi NpoJsieT 6aJKH, H PacCTOSIHHE OT LEeHT-
pa TSXKECTH 3TOH SMIOPHl JI0 JIEBOH OMOpHI;

®,, b, — MIOWAAL H PACCTOSTHHE OT IEHTPA THKECTH SIOPHI
BTOpOro npoJiera IO ONOpH 2;

Ry, Ry, R, — COOTBETCTBEHHO ONOpHasi peakuuss B JEBOH
onope 0, B cpenneii onope / u B onope 2 OT BHeLI-
Hell HarpyskH, AeHCTBYIOLIEH Ha HIApHHPHO-OMOP-
Hble GasIKH.
[lpu BHIYMCIEHUH MOZATJIHBOCTH HECYIIHX CTeH B opMyJe
(4) yuuTHIBaIOTCA BLICOTHL A H MJIOLIAAH NONEPEFHOro ceuyeHus: F
OTAEJBHBIX YacTeH CTEH.

[Ipyu BHIYKC/JIEHUH NOJATIHBOCTH BHYTpeHHeH LIaXTH (CTaH-
Ka) B dopMmyaax (5) # (6) yUHTHIBAIOT BHICOTH /; M IIOIIANH
roriepeyHoro ceuenus F, or-
JeJbHBIX YacTed CTaHKa, a
TaK)Ke MOMEHT HHepUuHH J,
H IJIOILAflb MONEPEYHOro ce-
yeHHss F,, KOTOpbie paBHbI
CyMMe MOMEHTOB HHEpLUHH H
CyMMe IIOafed nomnepey-
HOro CeyeHHsi ONOPHOMH 6aJl-
KH H XeJIe300eTOHHBIX Iepe-

FOPOJIOK, OnmUparoUHXCs
06eHMH KOHLaMH Ha HapyX-
Hble CTEHHI.

Y4acTKH  neperopojok,
ocJsiabireHHbIE IPOEMaMH, NPH
onpenenenun F, u J, He

YUHTHIBAIOTCA.
Pac. 3. Tnan pasoromenns e Tpumep, 2.1,
AL BHYTP OnpenesuTs H3ruGaromue

MOMEHTHI B 6aJIKe MallIHHHOFO
3aJ1a, u306pakeHHOH Ha puc. 4. Basnka onupaercs Ha HapyKHEIE
CTeHHl H AvadparMmy, Nepeiaiollyio AaBjeHue Ha BHYTPEHHIOI
waxty. Hapyxuble creHbl B HHXKHeH 4acTH Ha Bbicote 10 M
HMEIOT IVIOIajib nomepeyHoro ceueHus 21,6 Mm%, a B BepxHed
HacTH BHICOTOH 42 M miomanb ceuenus 14,4 m®. BHyTpeHHss
1IaxTa HMMeeT IVIOWaAb TNONEpeyHoro ceyeHuss 6 M%, BEICOTY
44 M ¥ omupaercq Ha ¢yHmameHT. Pasmeprl auabparmbi: mio-
a1k NoNnepevyHoro ceyeHus 5,2 m%, seicora 8 M. Ceuenne 6aaKu
MatuHHOro 3ana 0,8 X3 M2,

12



9 A % by
O R 0 0 0 0 A
425 | 23| 23 ”}' 23 | 23 | 20571
ki
965 835
1 ?
o Wy
T
@,
Wy
495 _ 53
@,
i s
54 4,53
@y
617 377

Puc. 4. Pacuer 6a/jiky MalIMHHOTO 3aja C OfHOMA MPOMEXYTOYHOH ONOpOR
(x mpamepy 2.1)

OnpeneisieM MOMEHT HHEPIHH GaJIKH

0,8-32
J=——=1 .
12 8 Mt

KoadpunueHTH NOAATJIHBOCTH JI€BOH H INpaBoOd OMNOpP MO
¢opmyure (4)

2h 2 10 42 6,76
=2 EF  E [ 21,6 T 144 ]= E '
KoajppHUHEHT NMOAATAMBOCTH BHYTpPeHHefi WIAXTH IO ¢op-

myase (5)
hy 1744 87 887
o= Z:—-—“ [_+—5’2]———'

6 E



E nuHuunbiil KoadxpulueHT MeTOHa CHJI onpejelisieM 1o ¢op-
myJae (2)

z,+z2 (1 1\ 9,6548,35
Su=— + rra(T+) =51t
6,76 6,76 8,87 [ 1 1 \)2_ 3,947
+E-9,65‘+E‘8,35’+ E (9,65 83/ E °

BenuuuHbI BHEIIHUX Harpysok:
Py=65T1; P3=290T1 P3=16T; P4=40T;, Py=I1I1l T,
Pg=10,5T1, g=T71/M.

Ins BeUMCIIEHHS TPY30BOTO KoathkpuImenTa A, ka puc. 4
NOCTPOEHH! SMOPbI H3rHOAIOMHX MOMEHTOB OT NEHCTBHS BHEIL-
HHX HAarpysok Ha ofHompoJeTHbie Ganku. IloKa3aHbl Takxke
KOODIHMHATH IIEHTPOB TsXKECTH 3miop. Iliomans smiopH OT
pacmpenie/leHHO! HarpysKH, IeHCTBylollefl Ha JIEBHIl TIpOJIeT:

=== 2,
01=" 12 525 T-M
To xe, njs npasoro mpoJiera
,_4l} 78,35 .
O =" =13 — e =340 T-M2.

Iliomanp smop H3rHGAOINX MOMEHTOB OT JEMCTBHS cocpe-
JIOTOYEHHHX CHJI MOXeT GOHITh OnpejiesieHa 1o GopmyJie

1
(0] =T Pab,
Or cuael P; = 65 T njomanb paBHa:
a)u=% 65.4,25.5,4="745 1-M2.

TMepBhiit uHAEKC B OGO3HAUEHMH IUIOMAAH YKas3HBaeT Ha
NpOJIET, a BTOPOi — Ha NEHCTBYIOLLYIO HArpysKy.

TouHo Tak e OT OCTaJbHBIX CHJI, NPDHJIOKEHHBIX K JIEBOMY
npoJerTy:

©12=2950 T-M?, @;3=>57 T-M2.
Tnomaxs 300p OT CHJ Ha NPAaBOM MpoJiere
Wgg =121 ™2, 95=902 T-M?, @pe=284 T-M2.

OrnopHble peakHMK OT HarPY30K, AEACTBYIOMUX Ha IapHHP-

HO-ONepThie GaJKH, ONpPEAeNSIOTCS OCbIYHBLIM ITYTEM.

14



OnopHas peakuusi B JEBOH onope

7-9,65 65-5,4  290-3,1 16.0,8
2 9,65 9,65 9,65

B cpenseit onope

Ro=

=16,2 1.

7.9,65 65-4,25 290-6,55 16.8,85 7-8,35
2 9,65 9,65 9,65 2 T

40-7,55 111.5,25 10,5.2,95
T8 T 835 8,35

B npago#t onope

78,35 40-0.8 11131 10654
2 8,35 8,35 8,3 o

I'py3oBoit kosb¢uuuent onperenseM no cdopmyae (3)

_ 1 (Zoia  Z0abs\ , Ry  cRy _ 1 _1_)_
A”"EJ( P )+11 + 61R1(11+ls -

Ry=

=386,5 T.

Ry=

I
_ 1 (525-4,825-}754-4,634-2950.5,4—57-6,17
T 1,8E 9,65
+340~4,175+121-5,3+902-4,53+84-3,77 6,76-162+
8,35 I E.9,65
6,76-81 8,87 1 1083
t8%E  E 3865(965+835) E °
Hsru6aromuit MOMEHT Haj cpeaHei omopoi mo dopmyae (1)
—A,P 1083

L =—274 T.M.
M= s,0a7 oA

HauGo/bLni 13ru6aiouiuii MOMEHT B JIEBOM IIPOJIETE MOXKET
GHITh BbIYHC/IEH OOBIYHBIM TIyTeM. OH paBeH 574 T'M K JAeHC:-
ByeT B CeueHHMH NOX cuioit P,. Ecan He yuurtsiBaTh IHOAATIIH-
BOCTb HapYXHBIX CTEH H BHYTPEHHero CTaHKa, TO H3THOAIOWHH
MOMEHT Haj| cpejueii onopoit M| = —504 T-M, a HanGOBIIHH
MOMEHT B JieBoM mpoJere 420 t-M. OTiHYHe ONMOPHBIX M IpO-
JIETHBIX MOMEHTOB, BHIYHCJIEHHBIX IIPH Yyuere MOAATJIHBOCTH
OIOP, OT TeX 2Ke BEeJIHYHH 15 6AlKH Ha XEeCTKHX Onopax BeJH-

[TopataHBOCTbL ONOP CJEAyeT YUHTHIBATL MPH pacuere 6an0K

MaulMHHOro 3aJja.
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2.14. Tlpu pacyere GaJKH MallHHHOTO 3aja, ONHpAIOMEHCs
H4 JiB€ CTeHbl BHYTDEHHeH IIaxThl, H3rubalomHe MOMEHThHI
B CEUEHHAX HaJl CPEAHHMHU ONOpaMu (pHUcC. 5) ¢ yueToM NoAaTiH-

g 1 2 J

Ll e
F3 ! / /
EY 2¢, 24% c%
7 N/ 2 + 4 {

1

Puc. 5. Banka MaulHHHOTO 3ana ¢ ABYMsSI NPOMEXYTOUYHBIMH ONOPaMH

BOCTH HECYLIHX CTEH H LIAXTHl CJeayeT onpeaests no gopmy-
JaM:

_812Asp—8u Asp

e, ™
rae
A () ®

1 Sopa; | Zwg by CcR, . ( 1 1 2¢1R,
= (200 | 202 0y) Ko — )t gy
Asp EJ( e )+ S d1+d,)+ 2

_ 1 [Zwya;  Zwgbs 201 Ry
A’p_EJ( 4y 4 )+ A
L1, Ry
—201Rn( T+ )+ 22, (12)

B ¢opmynax (9)—(12) ucnonp3oBaHbl 0603HAYCHHS TIPEAHI -
nywero nyHkra. Kpome Ttoro, BBeleHHI cienyiomue oGo3Haye-
HHSA:

a, — pPaccTOsTHHe OT LEHTPa TSXKECTH SMIOPH H3rHGalo-
IMX MOMEHTOB BTOPOrO IpoJieTa A0 OMOphl /;

Wg,by — MJIOIAAb 3MIOPHl U3rHOAIOMIHX MOMEHTOB OT BHeIl-

Hell HarpyskH, NeHACTBYIOUIEH Ha TpPeTHH IIapHHUP-
HO-OTepThIH Nposer GalKH, H PacCTOSIHHE OT LIeHT-
pa TSXKEeCTH ITOH SMIOPH! IO OMNOpH 3;

R; — peakuns B omope 3 OT HarpyxeHHs TPeTbero npo-
JIeTa BHELIHeH HarpyskoH,

16



PACYET HECYWIUX CTEH

2.15. PacuerHble BHYTPEHHHE YCHJAUSA B HECYIHX CTeHax
HaJJIeXXHT ONpeleJqsATb Pas3fe/bHO OT CJEYIOLHX BHAOB Ha-
rpysoK:

a) NMOCTOSIHHBIX, BPEMEHHBIX JUIHTENBbHO JEHCTBYIOIIMX Ha-
TPY30K M BO3JIEHCTBHH, a TaK¥ke OCOOHIX BO3AEHCTBHH, CBA-
3aHHBIX C MPOCAJKOH OCHOBaHHS (BCJEACTBHE €ro NMPHPOAHOMH
NIPOCaIOYHOCTH HJIH BJAHSIHHS TOPHBIX BBHIPAGOTOK);

6) BpeMeHHBIX KPAaTKOBPEMEHHBIX Harpy3oK H BO3JEHCTBHH,
a TaKxe 0COObiX Harpy3oK (CBSI3aHHBIX C Pe€3KHMM HapyLIeHHs-
MM TEXHOJIOTMYECKOro Ipouecca, BPEMEHHOH HEHCIPaBHOCTHIO
HJIH TIOJIOMKOH 06OpYNOBaHHsA, B TOM YHCJE C BHE3aNHLIM 3a-
IeMJIEHHEM cOCYyZa, OOpLIBOM KaHaTa) u BosjieHcTBHil (ceficmu-
YeCKHX BO3JEHCTBHH, CBA3aHHLIX KaK C €CTeCTBEHHOH ceii-
CMHYHOCTBIO paHOHa, TaK H C BBEJEHHEM B3DBIBHLIX pabor
B NPOXOJMMOM HJIH PEKOHCTPYHPYEMOM CTBOJIE).

INosnyuennbie pasjaeNbHO BHYTPEHHHE YCHJIIMSA 3aTeM CKJa-
JbIBAIOTCH.

2.16. PacyerHbie yCHJIHSI DEKOMEHAYyeTCs ONpele/sTb B He-
CKOJIbKHX TOPH30HTAJbHBIX CEYeHHSIX MO Bricote Kompa. Cie-
JAyeT BHIOHDATb CaMble HarpyXKeHHble H camble ocJaGJeHHbe
CeyeHHsl, a TaKXKe CeYeHHs B MECTaX H3MEHEHHs TOJILIMHHI CTe-
HBI, Hampumep:

a) ceyeHue Haj GyHAAMEHTHOH MJIHTOH WJH JIEHTOH, HJIH,
NPH HaJHYHH NPHMBIKAIOMIMX BeHTH/IALHOHHBIX KaHAJIOB — Haj
HH30M NPOeMa B MeCTe HX NPHMBbIKaHHs;

6) ceueHHe Hal HH30M Npoema AJs 3aBOJKH COCYJOB;

B) CeyeHUe Haj BEPXOM 3TOrO NPOEMa;

1) eme 2—3 ceuenns yepes 10 M 1o BHICOTE Kompa.

2.17. HopManpHble BHYTPEHHHE YCHJIMSA B MONEpeuHHX ce-
YEHHAX HECYIIHX CTEH OT BHELEHTPEHHO NDHJOXEHHBIX Bep-
THKaJbHbIX Harpy3oK CJeZyeT onpene/sitb no ¢opmyJe

P M M
Wele 0 =80, 0) (F+ 70Tt x) 0y

rae N,(x, y) — HopMasbHOe, YCHJIHE B TOYKE CeYeHHs C Koop-
JHHATaMH X, Y,
P — cymMmapHasi npojio/ibHasi CHJIa B paccMaTpHBae-
MOM CEYEHHH;
M,, M, — u3ru6aiomye MOMEHTEl B paccCMaTPHBAeMOM ce-
YEHHH OT BHELUEHTPEHHOI'0 MNPHJIOXKEHHS Bep-
THKaJIbHOH HarpyskH OTHOCHTEJBHO Ocell X, y;

17



Ji Jy — MOMEHTHl HHEPHHH OTHOCHTENBHO OCell X, Y;
X, Y, — PacCTOSIHHA OT OCeH X H y 10 BOJIOKHA, B KOTO-
POM ONpeNeNsIoTCS BHYTPEHHHE YCHJIUS;
F — nnomank paccMaTpHBaeMOro MONEPEYHOIO ce-
YeHHUs;
8(x, y) — To/uMHA CTEHB! B TOYKE PACCMATPHUBAEMOrO Ce-
YeHHSI ¢ KOOpAMHATaMH X, Y.

2.18. MomeHT BepTHKaJbHBIX HarpysoK CJeLyeT OIpeje-
JITh C yYeTOM H3MEHeHMsI MX SKCIEHTPHChIeTa H3-3a KpeHa
KOIpa, NPOUCXOAALIET0 KaK BC/IEACTBHE MPOCAAKU rpyHTa (ec-
TECTBEHHOH U BbI3BAaHHOH TOPHBIMH NOJAPaGOTKaMHM), Tak H Je-
(opmallHH OCHOBaHHS NOJA HarpyskoH. M3MeHeHHe 3KCLEHTpH-
cuteTa (i-H BepTHKA/JIbHOM HarpysKH OTHOCHUTENBHO IEHTpa TH-
JKECTH PaCCYMTHIBAEMOTO j-rO CEYeHHs OT KpPeHa) C/efyeT oIlpe-
ZeJiaTh 1o gopmyJe

eij=(hi—hj) (is +9), (14)

rae h;, hy — BEICOTA TOYKH MPHUJIOKEHHS {-i HATPYSKH U BHICO-
Ta PacCYHTLIBAEMOrO j-ro CeUeHUs Haj MOJOLIBOMH
¢yHaamenTa;
iy — TPOTHO3UPYEMBIA HaKJOH CBOGOJAHON 3eMHOH Mo-
BEPXHOCTH B MeCTe DAacIloJIOXKeHHs Komnpa BeJen-
CTBHE FOPHEIX MOAPaGOTOK;
@ — JOTOJIHUTEIbHLIA KPeH Komnpa BCJIEACTBHE Iojar-
JIABOCTH OCHOBAHHS MOJ HarpysKoi.
2.19. Ilpu nuHEHAHOH 3aBHCHMOCTH MEXAY MOMEHTOM, Iie-
pelaBaeMbIM Ha OCHOBaHHe, H KPEHOM COOpYXKE€HHsSI KpPeH Mo-
KeT ObITh HaiifileH 1o gopmyJie

M
nto=7—1""", (15)
——DNih
(21 1
rue M, = Mr-+2N(e,; +ish;) —HaAuaIbHBIE  MOMEHT

Harpy3sox Jo JehopMalud OCHOBaHHUS;

M™ — MOMEHT I'ODH30HTAJIBbHEIX Harpysok;

N; — i-s1 BepTHKa/NbHas Harpyska;

€,; — €€ JKCIEHTPUCHTET OTHOCHTeNBLHO ILEHTpa
TSJKECTH IVIONIaAH MOJOWIBEL  (pyHAaMeHTa
JI0 KpeHa;

@, — KpeH Kompa ot MoMeHTa M, = |, onpenense-
Mbli B COOTBETCTBHH C YKa3aHHSIMH HacTos-
mero PykosozcrBa (n. 3.11).
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2.20. HopManbHble BHYTDEHHHE YCHJIHS B MOIEPEYHBIX Ce-
YEeHHMAX HECYIIHMX CTeH OT TOPHM30OHTAJbHBEIX HATrPy30K CJeAyer
onpeneasaTb 1Mo QopmyJe

My
Nz(x, y)=08(x, y) 7. v (16)

rlie MCHOJb30BaHbl 0603HaueHus m. 2.17.

Jna GameHHBIX KONMpPOB 06e3 BHYTPEHHHMX CTEH 3HAYEHHUS
HOpPMaJIbHBIX BHYTPEHHUX YCHJMH, HalileHHhe 10 (QopMyJe
(16), Ha yyacrke mpoTsKeHHOCThIO [ (rme ! — JJiMHA CTeHBI,
NepIeHANKYIAPHOH IJIOCKOCTH H3ruba) OT OMOPHOrO CEYeHHUS
cJleflyeT YMHOXaTh Ha Koa(uuuent 1,2.

2.21. Pacuer HOpMa/JbHBIX BHYTPEHHHX YCUJHMHA B none-
PEUHBIX CeYeHHSIX HECYLIUX CTeH PEeKOMEHIYeTCSl BBINOJHATH
IpPH MOMOWIM pacyeTHBIX GnavkoB Ne 1, 2, 3 (taGn. 4, 5, 6).

Ta6bnauna 4
PacueTHniii Gnank Ne 1
onpejieJeHAS MOMEHTOB HATpy30K
OTHOCHTEJbHO MCXOJAHBIX OCeH
OrMeTka H Benuuuna Koopauuarh Harpysox P
Ne Harpysku "ﬂFIB’SOK, . l y Py y

MMpumeuanne KooparuHaTel Harpysok BBOAATCS € MNONpaBKa-
MH, onpefejeHHEIMH no dopmyJae (14).

B 6nank Ne 1 BHOCATCS BENTMYHHBEI BEPTHKAJNBHEIX IIOCTOSIH-
HBIX U BPEMEHHBIX Harpys3oK M KOOPAMHATHl HX B IIPOH3BOJIb-
HOH cHCTeMe KOODAMHAT M BBIYHCJSIIOTCS MOMEHTHI 3THX Harpy-
30K OTHOCHTEJIBHO ocell 3Toi cucTeMul. I1pu 3anonHeHnH 6/1aHKa
Ne 1 cienyer nosab3oBatbesl puc. 6 H 7.

Onpezenienre H3ru6GaOIWKX MOMEHTOB B IPHHATBIX FOPH30H:
TaJbHBEIX ([ONEepPEeYHEIX) CeYeHHSIX OT BETPOBOH HAarpysKd pe-
KOMEHJyeTCsi NPOHM3BOAMTb IIPH MOMOLIM pacueTHoro GJaHKa
Ne 2. Ciona 3aHOCsTCS JaHHBIE O rafapuTax COOpYyKeHUS B MJa-
He ¥ N0 BBHICOTE M BETPOBOH Halop B yPOBHE 3€MJIH.

OnpeneneHne BepPTHKANbHBIX HOPMaJIbHBIX YCHJHH pEKO-
MEHJyeTcsl BHINOJHATD B pacueTHOM GnaHke Ne 3.

Croza 3aHOCATCST It KaXKJOT0 IIPUHSATOTO CeYeHHS €ro reo-
MEeTpHUYECKHe XapaKTePHCTHKH, CYMMBI BEHIIIEJEXKAaIlHX BEPTH-
KaJbHbIX Harpy3oK H HX MOMEHTOB OTHOCHTENBHO OCEH NpH-
HATOH CHCTeMBl KOODAHHAT M MOMEHTHl BeTPOBHIX Harpysox,
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02

Ta6auuna 5

Pacuerwniii 6aaHk N 2

ONpeReJEHHS MOMEHTOB B FOPH3OHTAJbHBIX (TIOMEPEYHBIX) CeYEHHSIX
OT BETPOBOA HArpy3Kd

BaicoTa 30HH

HaR YPOBHeM | R m 3 14tm f q; q; Ahy q;AR qiApil o qiAh;1;3
3eMJTH
1 2 3 4 5 6 7 8 9 10 11
M3= M2= M3=
=Zqi0h;il; =2q;Ah;l;, =2qiAhil;s

Mpumeuanus: 1. Beanunnw k, m, § onpejensiorcs AnA PasAuuyHuX 30H konmpa no raase CHaull
11-6-74 «Harpysku u Bo3neficTsus».

2. f=kB=k (1 +Em).

3. gi= Ay, A=nqgic B— noctosiHHasi A RaHHOTO KONpa; 7, ¢y, ¢—no0 ykasagHoil raase CHaulT;
B—mnpuHa Konpa B HamnpaBJeHuH, MePNEHAWKYJISPHOM HAMDABJEHHIO BETpa

4. Ahj—BuicoTa i-fi 30HHI, lu—pacc'ronmle OT CepeAMHBl i-# 30HHI JO j-rO PacCYHTHIBAEMOr0 CEYeHHA.
5. Pa36uBKy Ha 30HH NPHHUMATb B COOTBeTCTBHUM ¢ yKkasawuofi raasofi CHull.



PacyeTnmit 6naHk N 3
onpejesieHusl BHYTPEHHHX YCHAHA B rOPHIOHTANbHBIX MOMEPEUHBIX

CEYECHHAX HECYU[HX CTeH

TaGauuma 6

Ny= Ny= Ny = Ne=
Xo= Vo= =P (?.‘. = (T-i- =P\F =P (—F—
] B Bl ZEPytM, TP, +M,
F W, P | =P P M M |= — = Xo xo | _ x 1
o x x X Hij P b +W——..+ W_y_ 7 7 +
= -—X -y 4 y y
§ 1 I _*__l/.)6 _lfo)6 ___5_’3_) +£)6
S W x W, W,
@
k3
=
o
2
S
1 2 3| 4 6 7 8 9 10 11 12 13 14 15 16

NNpumeuanue. Ipadut 6—8 3anonustores no Rauuum 6nanka Ne 1, rpadst 9—10—no naHHnM
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NPHJIOXKEHHBIX BHILIE PaCCMaTPHBAEMOTO CEYEHHS, OTHOCHTENb-
HO 3TOrO CeueHHs.

B pesyJbraTte BLIYHCIEHH, NPENYCMOTPEHHBIX 3THM GiaH-
KOM, ONpEeNeNAIOTCH BePTHKaNbHbIE YCHIHS B HapYXHBIX CTe-
Hax y yIJIOB.

2.22. PacnpesiesieHne BePTHKAIbHBIX YCHIHH MEXKIY YIJIaMH
[0 IIMPHHE CTEHBl DEKOMEHAyeTcs NPHHHMAaTh MO JIHHEHHOMY
3aKOHY, MO STOMY XKe

¥ 3aKOHY  pEKOMEHAyercs
NPHHHMaTb H pachnpene-
= ‘# JIeHHe YCHJHH BO BHYT-
4 PEHHHX CTeHaX, IPHHH-
Ll !
S| B
. 7 ld
Uernmp
MAKECTIU
I
o) S
| b x
3
Xy Lf
Puc. 6. Ucxoausie faHHHE AJs onpe- Prc. 7. Tlonoxkenne ueHTpa
IeJeHHsT MOMEHTOB  BepPTHKAJbHBIX TSA2KECTH TOPH3OHTAJIBHOTO Ce-
Harpysox 9eHHs

Masi BepTHKAJbHbe YCHJHS B HHX y MECT NepeceueHHs C Ha-
PYKHBIMH CTEHaMH, PaBHHIMH (puC. 8):

N =N% & 17
z Tz o ’ ( )

rie Nz¥, N; — HOpMajibHble BEDTHKaJbHbie YCHIHS BO BHYT-

peHHeHl M HapYXKHOM CTEHE COOTBETCTBEHHO;

6%, 6" — TOJIMHEI NepeceKaloluXxcsl BHYTPEHHEH M Ha-
PYKHOH CTEHBHI.

2.23. Ilpu onpeneneHUH pacyeTHbIX CYMM BHILIEIEXKAMMUX
BePTHKaJNbHBIX HAarpy3oK M HX MOMEHTOB NJIsi KaJAOTO pac-
CYHTHIBAEMOIO CEYeHHs] HEOGXOAMMO YYMTHIBATH IOJIOKEHHE
KaXJIof M3 YyKa3aHHBIX Harpy30K OTHOCHTEJBHO fiipa 3TOTO
cegeHusi. CTOPOHH fijpa B LIEHTPAJBHEIX OCAX OIMMCHLIBAIOTCH
ypaBHeHHsAMH (pHc. 9)

Lo | Fxo

+—=0, (18)
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2.24. BpemeHHbie BEPTHKAJbHBIE HAarpy3KH, MPHJIOKEHHEIE
BHE sipa CeYyeHHs, YYMTBIBAIOTCSI NPH ONpEIeIEeHHH YCHJIHH
TOJIBKO B YIJIaX, JIEXalluX N0 TY 2Ke CTOPOHY oT GJiKaliei
npsAMoii, onucbiBaeMoit ypaBHeHueM (18), 4To H 3TH HarpyskH.

TakuM o6pasoM, Smopa YCH/AHI, NMOKa3aHHas Ha puc. 8,
fBJserca orubaiomei.

2.25. PacnpeneneHue YCHJIH B CT€HE OT MECTHRIX Harpy-
30K (HanpuMep, MOA MecTaMH onupaHus 6allok MalusaJja)
JIOJI2KHO PACCUHTHIBATBCS KaK B IJIaCTHHKE, BXOASIIEH B COCTaB
CKJIafyaToi CHCTEMBI.

CeueHne CTeHBI IOJ| caMOH GaJIKOH NpoOBEpsETCA pacyeToM
Ha CMATHe, OCTaJbHBIE CEYEHHA — Ha CXKaTHe.

IIpu 3TOM B 3aBHCHMOCTH OT BapHaHTa ONHMpaHHsA GaJKH Ha
CTeHy: B 3apaHee OCTaB/JIE€HHOM B CTeHe IIpoeMe WU MyTeMm
COBMECTHOTO GETOHHPOBAHHSA CTeHB U OallKM PacyeT clefyer
NPOM3BOAUTL B COOTBETCTBHHM C YKasaHMAMH mm. 2.26 u 2.27.

2.26. Eciu onupaHHe GaldKM Ha CTeHY OCYUIECTBAAETCS
B 3apaHee OCTaBJEHHOM IpoeMe, pacueT paclpeeieHHs Hop-
MaJIbHBIX BHYTPEHHHX YCHJIHH B CcTeHe mnojJ 6aJKod cuepyer
NPOH3BOJHTL MO opMyJIe

N, = Q (4 + Bhiky), (19)

rae N, — HOpMalbHOE BEpPTHKa/JlbHOE BHYTPEHHeE YCHJIHe,
T/M;
Q — paBHOAEHCTBYIOILAST MECTHOH BEepPTHKAJIbHOH Ha-
IPY3KH (OmopHasi peakuus GaJkH), T;
A u B — koadhdULHEHTE, NpUHHMaeMpie TO Ta6n. 7,
k; — xoadduireHT, MPpUHUMaeMbIi Ha yyacTke 0 < 2z <
< 1 M (puc. 10) no Ta6i1. 8 u onpenensieMblil Ha y4yacT-
ke 1,6 M << 2 << 4,5 M no dopmyre

k1=0,02k(l+2z—0>, (20)

B KOTOpO# Koa(dHIHeHT £ npuHHMaeTcs no Tabi1. 9 B 3aBHCH-
MOCTH 110 OTHOLUEHHS 1) = 2 ;
ky — xoadpuunenr, npuHuMaembiit no tab6a. 10 mpu o =
= 75 = Om, Y PaBHBIM 1 npu o = b%<am;

O,, — HanpsiXeHue, NMpHHUMaeMoe mo Taba. 11;
b — 1mupHHA ONOpHOH YacTH GalkH, M;
! — navHa CTEHH!, Ha KOTOpYlo onupaercs 6anka, M;
6 — ToMUMHA CTEHBI, M;
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Puc. 8. Orubaiomas 3mo-
Pa NOrOHHBIX YCHJIHMA

<

Puc. 9. flapo nonepeasoro
CeYeHHs
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z — KOOpJHHAaTa TOYKH, B
KOTOpOH omnpejenasercs
N ,, orHOCHTENBHN rOpH-
30HTAJILHOH OCH, IIPOXO0-
Jsmed yepes OIOPHYIO
nIomanKy 6ajKH, M;
X — KOOpJMHaTa TOYKH, B
KOTOpOH oOnpejesiercs
N,, OTHOCHTE/NBHO Bep-
THKaJbHOH OCH, IPOXO-
Jsled yepe3 UeHTp TH-
JKeCTH ONOPHOH miIo-
manku GajdKH, M.
2,27, Ecniu  onupaHue
6anKkH Ha CTEHY OCyIIeCT-
BJISIETCSL TIyTeM COBMECTHOTO
GETOHHPOBaHHS  CTEHH H
6anku, pacyer paclpezeie-
HHSI HOPMaJIbHBIX BHYTpEH-
HHX YCHJIHH B CcTeHe nof, 6aJ-
KOH cJjenyer NPOH3BOAHTH
no ¢gopmyJe:

N, =0,1Q (A + Bk x
X(T—h, @)

rje N, — HopMa/lbHOE BepTH-
Ka/lbHOe BHYTPEHHee YCHJIHe,
T/M;

Q —paBHozAeHCTBYyIOIASE
MECTHOH BEPTHKa/NbHOH Ha-
rpy3ku (OmopHas peakuus
6aJsiKH), T;

A, B, K — K0o3(xpHLHEHTH,
NpHHHMaeMble B COOTBETCT-
BHH C YyKasaHHAMH 1. 2.26;
h — BrIcOTa 6GaJKH, M.
Mpumep 2.2.
Paccyurars pacnpenene-
HHE BHYTPEHHHX YCHJIHH B
cTeHe GaileHHOro Konpa Ioj
MECTOM OMHpaHHsA GaJKH Ma-
IUHHHOTO 3a/a NPH CJenyio-
IMX RaHHBIX: ONIOPHAA peak-

Ta6auna 7
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Ta6aunuwa 8

3uHayenus xosdpduunenra k&

b, M
2, M 0,4 0,7 1,0 1,5 2,0
0 2,500 1,430 1,000 0,667 0,500
0,5 0,955 0,870 0,780 0,630 0,485
1,0 0,450 0,450 0,450 0,450 0,450
Ta6auuma9
3nauenns kKosdduuHenta R
n 0,025 0,050 0,075 0,100 0,125 0,150
k 0,91 0,98 1,06 1,13 1,20 1,27
Ta6auma 10
3Hayennsa kKoadduurenTa &,
2, M
bow | o | o5 | 1o | 15 | 25 | 35 | a5
0,4 1,00 1,25 1,35 1,35 1,25 1,15 1,10
0,7 1,00 1,15 1,25 1,30 1,20 1,15 1,10
1,0 1,00 1,10 1,20 1,25 1,20 1,15 1,10
1,5 1,00 1,10 1,15 1,20 1,15 1,10 1,05
2,0 1,00 1,05 1,10 1,10 1,10 1,10 1,05
Ta6aunua 11
Be/MYHHH HANDSKEHHS Op,
b, m
Mapka ’
8,
Gerona “ 0,4 0.7 1,0 1,5 2,0
0,15 2300 1550 1300 1150 1050
0,20 1750 1200 1000 850 800
200 0,25 1400 950 800 700 650
0,30 1150 800 650 550 550
0,35 1000 650 550 500 450
0,40 850 600 500 400 400

26



IIpodoascenue maba. 11

Mapka 5 M by
Gerona ' 0.4 | o7 | 1.0 1.5 2,0
0,15 3000 2050 1700 1450 1400
0,20 2250 1850 1250 1100 1050
300 0,25 1800 1200 1000 900 850
0,30 1500 1000 850 750 700
0,35 1300 850 750 650 600
040 | 1150 750 650 550 500
0,15 3450 2350 1950 1700 1600
0,20 2600 1750 1450 1250 1200
400 0,25 2100 1400 1150 1000 950
0,30 1750 1200 950 850 800
0,35 1500 1000 850 750 700
0,40 1300 900 750 650 600

ITpumeuanne. IpomerxkyTounsle 3HayeHUA BEJNMYHH B Tabi.
7—11 pomyckaetcst onpeaetsiTh MO JHHEHHOH HHTEPNOMALHH.

Ta6aunma 12

PacyerHniii 6aank N 4

A onpefeseHns HOPMAJbHBIX BHYTPEeHHHX YCHJHil
B CTeéHe NOJ MECTHOI HarpysKoil

" Tata. 7 0<z<<l M| 1,6 M<2<<4,6 M Ta6a. 10| ©-ms
) . .
2 1 Xm| 2m 261, 8 | Yaba. 9 |G-na (20)] (19),(21)
2 A B ky k by | ks [Nzt
110,00i0,0 10,00} 1,00 | 1,00 — — 1,00 | 440,0
2 10,00[0,5 [ 0,00 [ 1,00 | 0,78 — — 1,10 | 378,0
3 (0,00(1,00{ 0,00 | 1,00 [ 0,45 — - 1,20 | 238,0
4 10,00(1,5 | 0,00 | 1,00 - 1,0 0,286 { 1,25 [ 157,0
510,0012,510,00 | 1,00 | — 1,0 | 0,180 | 1,20 95,2
6 10,00/3,5 | 0,00 | 1,00 — 1,0 | 0,134 1,15 68,0
710,0014,5) 0,00 | 1,00 | — 1,0 | 0,109 1,10 52,8
8 11,252,510,06 | 0,40 - 1,0 ( 0,180 1,20 | 64,5
9 11,75/2,5 ] 0,10 | 0,00 — 1,0 | 0,180 | 1,20 44,0
Q__m0 :
Ilpumeuanne. Tak xak o= 58 = 1.0.2 =2200 T/m% >

>0y, =1250 /M2

Tada. 10

(cM.

Taba. 11),

3HaueHHsS kg

NpHHAMaeM No
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una OGaaku Q = 440 1, mupHHa OMOpHOM 4uactu GajKH
b = 1 M, TonuuHa cTenb 6 = 0,2 M, JyHHa cTeHsl [ = 18 M,
MapKa GetoHa 300, onHpaHue GaJKH Ha CTEHY OCYIIECTBJISET-
csl B 3apaHee OCTaBJIEHHOM IIpOeMe.

A A A

- b=1m
l §=440m/n
275 225 475 425 05 l 05 425 175 225 275 |
a o /440
| % 5% |
) " 238 W
(5 157
6 44 44
07 N {ll2 952
P ”_LL LR Wiy JJ—“ 1
645
< c 9.5;203'5 68 5“15
d 44 | _J_LJ—L 44
Y5\ 51514 68 3 5751985
451—52,8
e IR L
L 49 982 98 47 528 e’ 497 48 462 44
Zm \ N, mim

A V

Puc. 11. PacyeTnble 3Mmiophl BEPTHKANbHHX CXKHMAIOIUX YOUME B CTeHe
nox Gankof Mamsana (K npuMepy 2.2)

s onpesnesieHnst HOPMaAbHLIX BHYTPEHHHX YCHIHH MOXHO
N0JIb30BaThCsl pacueTHuIM OjaHKoM Ne 4 (Tabm. 12).

Aniopbl HOPMaNbHLIX BHYTPEHHHX YCHJMI, NOCTPOEHHBIE MO
HaHJileHHbIM 3HaueHHaM N,, mokasaHbl Ha puc. 11.

2.28. Hanpsixennss B GeToHe W apMaType NpH HpoBepke
Hecylliell CMocOGHOCTH CTEH CJIeAYeT ONpeAeNsiTb C Y4eTOM CH-
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JIOBHX H TEMIEPaTypHO-BJIaXKHOCTHBIX BOSLEHCTBH:
05 = o+ 050 < Ryps @)
0,=0M+o%+ol <R, ; @3)

IZe 05", 03" — HanpsikeHus B 6ETOHe H apMaType OT LIHTEIbHO
JEACTBYIOIEH HAarpy3kKH C Y4YETOM MOJI3YYeCTH,
YCaJlKH H crapeHHs 6eToHa;

06, Os — HampsKeHHs B GETOHE M apMaType OT KPaTKOBpe-
MeHHBIX Harpysok;

06, 04 — HATIPSKEHHs B GETOHE W apMaType, BOHHKAIOIIHe
BCJIEICTBHE KOJIeOaHHI HapyXHOH TeMIlepaTyphl.
Onpenenenne Hecyied CIOCOGHOCTH CEYEHHS CM.
B NPHUJIOXKEHUH 2.

2.29. HanpskeHus B GETOHE OT JJIMTENbHOM Harpy3KH € yye-
TOM [OJI3y4eCTH, YCaJKH H CTapeHHs 0eToHa CJIEAyeT ompeje-
JATh H3 ypaBHeHHA (24), a HampskeHHsi B apMaType — IO
¢dopmyae (25):

t
17 dog” (7) P(®) .
5[6 (¢, T)+—|LT3] d_‘l' dv= E——ey (<); (24)
0

ol (1) = @5)

P (t)—og" (1)
W
B Bepaxkenusx (24) u (25) npuHATH caepyomye 6yKBeHHbIe
06o3HayeHus:
P — KO3(pPHIHEHT apMHPOBAHHSA CTEHBI

T — TeKyllee BpeMs, CYTKH;
t — MOMEHT BpEMEHH, &S KOTOPOro BBIUHCJSIOTCSA Ha-
NpSIXKEHHS, CYTKH;
E, — MORy/ b yIpYyrocTH apMmaryphi, Kr/cM?
P(t) — ynenpbHas Harpy3ka Ha eRQMHHIY INIOMAAH CEYEHHS
CTeHbl B MOMEHT BPEMEHH T, Kr/cM?, ompeznensieMas 1o

¢dopmyJe
P(t)=

N(T) | Me(), My(3)

F + Wy + v, '
rie HopMmanpHasi cuaa N (t) 1 Momentsl M, (t) u M, () BH-
YHC/SIOTCS NPH MOMOIKM NPHBENEHHbIX BhiLe (1M, 2.21) pacyer-

(26)
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HBIX GJIAHKOB JJIl CTAAHH BO3BeJEHHs1 C waroM T = 1 cyTku
B 3aBHCHMOCTH OT CKOPOCTH BO3BEJLEHHS;

&, (t) — oTHOcHTe/NbHAas ZedopManusi ycagku OeToHa, om-
penensieMast no gopmyJe

ey (1) =ney (1—e—*7), @7)
TJe &), k, 1 — OpHHEMaloTCs 1o Taba. 13 u 14;

8(¢,©) — ynenpHasi oceBasi OTHOCHTeNbHasi JAedopManus
Getoua

1
S, v)=—— t, 1);
,7) E(T)+C(.T). (28)
E (1) — Hava/bHBI MONYJb YHOPYrocTH G6eToHa B BO3pacTe
T, Kr/cM?, omnpezensieMsli o dopmyJie

E (t)=Egs(1—Ee™FY), (29)

rie Eg — XoHeuHOe 3HaueHHe MOAYJSI YNPYLOCTH B 3DeJIOM
BO3pacTe (MPHHHMAeTCs N0 JEHCTBYIOIHM IJIaBaM
CHuII);
t u f — Ko3bduuKeHTH, NpHHUMaemble mo Tabna. 15;
C(¢, t) — mepa nossyuectu GeroHa, cM?/Kr, omnpejeasieMas

no c¢opmyJe
eV'— A
Cit, =0 @M=¥l) ———A@me (77, (30)
rae
P () =9 ()—A(t); 31
Q(t)=atbye V1T byeT T pge— T, (32)
A(M)=C+bae "4 bse "t bge™ UT;, (33)

Koappunuentsl, Bxoasmue B ypaBHenusi (30)—(33), npu-
HHMalTcs no taba. 16.

Peinenne ypapnenuit (24) 1 (25) BhIIONHSIETCS IO MPOrpaMme
«[Tonsyuects» (cm. mpusoxkenue I x Hacrosmemy «PyKopoz-
cTBy») Ha OBM «MuHCK-22».

2.30. Hanpsikenuss og' M 0h IONYCKAaeICs NpHGTHMKEHHO
onpenensTb o GopMyaam:

03" =0a.1}0a.y; (34)
o =06.1—06.y, (35)
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3nayeHHun sg HEk

Tab6auua 13

Beron Eg k
Taxenuit 3,0x10-4 0,020
Hlaakonemao6eTon 4,3%X10-14 0,017

3navyenns KoadduuHeHTa 1)

Ta6nauma 14

TomnuHa CTEHHN, MM n
200 1,00
250 0,95
300 0,90
400 0,80

Ta6anuna 15

3nayenusi koadpuuueHToR £ M P

BeTton 8 [}
Tsasxedeplt Geron 0,520 0,045
lnakonemMso6eToH 0,583 0,144

Ta6anuna 16

Koadduuuenrs aas onpepeaexus C (f, 7)

Beton
Koadpdpuunentn
TAXKeNNR mJaaKoney 306eTon
A 0,8 0,8
7 0,035 0,010
a 5,0 5,0
a 40,0107 50,0x 10-7
by 35,9X10-7 65,0% 10-7
b, 55,5%10-7 56,4%10-7
bg 0 0
by 9,6%x10~7 60,0 10-7
bs 55,4x10-7 0
be 0 0
c 18,5x10-7 7,0X10-7
vy 0,0327 0,0314
vy 0,3870 0,2170
Ug 0 0
vy 0,0640 0,0980
Ug 0,3100 0
Us 0 0
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rne o, ;, Og.;— HaNpsDKEeHHs OT JNUTEJBHON HAarpysKH ¢ yvye-
TOM NONI3yYeCTH GeToHa, Kr/cM?, onpesesieMble

no dopmyiam:
P
Oa.a=n-—— Hj; 36,
a-n (1 +np) a ( )
06.0=P—0a.np; 37)
n=g—:- — OTHOLUEHHe MoAyJlell yNpYrocTH apMaTyphl H Ge-

TOHa;
P — ynenvHasi Harpyska, Kr/cm?;

H, — Ko3bpuuueHT yBeJIHYEHHS HaNpsKeHHA B apMa-
TYpe CKaToro »eJ1e306eTOHHOTO 3JeMeHTa 3a CYeT
nosisyuectd GeToHa, NpHHHMaerca no Taba. 17;

0,.y — CXKMMalolilHe HanpsKEeHHS B apMaType, BhI3BaH-
HBle ycaakoll GeToHa, Kr/cM%, ompenensieMble 1/
Ts2Ke0oro GertoHa no ¢opmyae (38), AnA mwaKo-
nem3o6erona no dopmyae (39):

Pa.y= N(590—p-10%); (38)

Oa,y—1 (790—p.-10%); (39)

1) — KO3(HIHEHT, YUYHMTHIBAIOWKA MaciTabHBA akTOp
(npuHHMaercs o Taba. 14);

Og.y — PacTATHBAlOUME HANPKeHHA B GeToHe, BEI3BAHHBIE
€ro ycajkoit, Kr/cM?, onpenensieMbie no gopmye

06,y =N0a.y; (40)
p — KO3(ULHEHT apMHPOBaHHS.

Ta6aunuwa 17

3nauenne Koapduuuenta Hy

CKOpOCTh BO3BEIeHHS CTEeH, M/CYT Hg
1 2,5
2 2,8
3 3,0
5 3,3
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2.31. HanpsixeHns or KpaTKOBPEMEHHEIX Harpy3oK H BO3-
JEHCTBUH Ompenessiorcs no dopmyJaam:

a i (41
o=
‘ 8 £§‘+P)
Ea
NK

, (42)

rae N; — HOPMaJIbHOE YCHIIHe OT KPaTKOBPEMEHHBIX Harpy3ok
U BO3JEHCTBHH, ONpelensieMoe CyMMHDOBaHHEM Be-
JMYUH, TOJYYeHHBIX /IS CTaTUYeCKHX OOIMX H
MECTHBIX Harpy3oK IpH NOMOLIH pPacyeTHHIX G/1aHKOB
Ne 1—4, u 115 AMHAMHYECKUX Harpysok — no dop-
MyJiaM CJIENyIOIEro pasjiena;
§ — TOMMHA CTEHHI.
2.32. TemnepaTypHble HanpsbKeHHs B GeTOHa H apMmartype,
BO3HHUKAIOIIEe BCJIEACTBHE KoJleGaHHi Hap yKHOH TeMIepaTyphl,
clenyer onpenenarb no gopmysam

; 0,2-10-5.AT
O,=—————Ej;
a 14-pn

of =pa}, (49)

(43)

rae AT =(Tpag— Tmin) — PacyeTHass aMIVIUTyAa KoJieGaHHiH
TeMIepaTyphl HapyKHOTO BO3AyXa,
’
Tmaxs Tmin — PacyeTHble TeMIEpaTyphl HAPYKHO-
ro BO3JlyXa CaMOro XapKoro H ca-
MOrO XOJIOZHOTO MeCslleB TIoja,
npuHumaemuie mo riase CHull
«CrpouTenbHasl KJIHMArosoTHsl M
reopusnka. OCHOBHbIE NIOJIOKEHHS
NPOEKTHPOBaHUs», ° C;

b — KO3(HIHEHT apMHPOBAHMS;

n — OTHOLEHHE MOAyJeH YHpPYrocTH
apMaryphl H GeToHa.
Mpumep 2.3.

ITpoBeputh Hecymyio CnocOGHOCTb CTeH GallleHHOTO KOompa
C YYeTOM JJIHTeJBHBIX H TeMIepaTypHO-BJIaXHOCTHHIX (akTo-
POB NPH CJAENYIOUWUX JaHHBIX: CTEHbl KONpPa BO3BOLATCA U3 Oe-
Tona Mapku 300 (R, = 130 xr/em?, E; = 3,15 10° kr/cm?)
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u apMaryphl kaacca A-II (R, = 2700 xr/cMm?, E, = 2,1 - 10°¢
Kr/cM?), OTHOIIEHHe MOJYJeH ynpyrocTH apMaryphl H GeToHa
n = 6,67; TomuuHa cred § = 40 cM; KO3(pPUIHEHT apMHPOBa-
HUS pacyeTHoro ceyenuss p = 0,0078; makcumanpHas JJIu-
TeJbHAas yJeNbHas Harpyska Ha ceueHne p = 31 xr/cm?;
KparKoBpeMeHHasi [I0ToHHas Harpyska N = 4400 kr/cm; cko-
pOCTb BO3BelleHHS] Konpa 3 M/CYTKH; palHOH CTPOHTENBCTBA -—
JloHeuk.

B CcOOTBETCTBHH C 3aJ]laHHO!l CKOPOCTbIO BO3BEAEHHA OallleH-
HOTo KONpa omnpejensieM JJIsl PacyeTHOTO CEUeHHs BEJHYHHBI
N (1), My () » M (t) ¢ wuHTepBajoM T = 1 cyrku. [lanee
no ¢opmynam (26) u (27) ¢ waroM T = | CYTKH BHYUC/IAEM
yIeNbHYIO Harpy3Ky Ha ceyeHHe H OTHOCHTeNbHbIE AedopMauuu
ycaaxH 6eToHa

ey (1)=0,8.3-10~4 (1—e—0:927),

3areM, MCnoab3ysl NPUBENEHHYIO B NMPHJIOXKEHHH K HAacTOS-
memy PyxopozcrBy nporpammy «[lonsyyects», B pesyJibTare
peiieHust ypaBHeHHH (24) u (25) ompenenseM HanpsXKeHHS
o2 = 1030 kr/cM? u og" = 23,1 kr/cM.

Ilns cpaBHeHHs HaHleM HaNpsKEeHHS 05 H Og 10 NPHOJIH-
JKeHHbIM ¢opmysam (34) u (35), onpenenuB NpeiBapHTENBHO
COCTaBJISIIOLIME HCKOMBIX HanpspkeHu#t no dgopmynaam (36)—
(38) u (40):

8 . 2.
(116,67.0,0078) 0 200 Kr/em;
06.n=31—0,0078.590 =26,4 xr/cm?;
O3.y=0,8 (590—0,0078-10%) =410 xr/cm?;
06.y=0,0078-410=3,2 kr/cM?.

0a,n="6,67

Hckomble HanpspkeHHsi GyAyT paBHBI
o} =590-+410=1000 kr/cm?;
05" =26,4— 3,2=23,2 kr/cm®.

HanpseHust or KpaTKOBPeMEHHBIX Harpy3oK ONpefelisieM
no cdopmynam (41) u (42):

o= 3 15’?3(:0 =700 Kr/cm?;
40 (—;,1—10‘ -+ 0,0078)

gg= 4400 AR 104 xr/cm?.
40 (1—0,0078 31—5105)



TemneparypHbte HanpspkeHusl, BOSHHMKAIOUIHE BCIEACTBHE
KoJsieGaHuii HapyXXHOH Temneparypsl, NpH Tp,y = 22°C u
Tinin = —6,4° C (no ruaBe CHull st Honeuka) onpenensiem
no dopmyaam (43) u (44):

¢ 0,2-105(22+6,4)
%= "140,0078.6,67
0,=0,0078-110=0,9 kr/cM®.

2,1.10°=110 kr/cm?;

[Tonubie HanpsixxeHHs B GeTOHE W apMarype HOJ/IKHHI YAOB-
JIETBOPATh yCJHOBHAM (22) u (23):

o, = 1030 + 700 + 110 = 1840 kr/cm? << R, = 2700 Kr/cm?;
o5 = 23,1 + 104 + 0,9 = 128 xr/em® < Ry, = 130 kr/em?,

Takum o6pa3oM, Hecyiias CNOCOGHOCTh DPacyeTHOro ceye-
Husl obecriedyeHa.

2.33. s pacyeTa NMOA3EMHBIX Y4aCTKOB CTEH HEOGXOZHMO
ONpEeNeJIHTh HOPMAJIbHEIE BepTHKaNbHEIE N, H TOPH30HTAa/IbHEE
N, ycuaus, casuraiomue (B JIOCKOCTH CTeHbl) YCHaUsA T M H3-
ruGarolyie MOMEHTHl OT GOKOBOrO JaB/EHHS I'PYHTa oGparHoil
sacenku M, 0 My,

2,34. Ycuausa N, onpenensioTcs: Kak ONOPHbIE peaKuH pyH-
JlaMEHTHOH IVIHTHl MJIH YCHJIHSA Ha MeTpP QYHAAMEHTHOH JIEHTHI
MJIM CBalHOTO pOCTBepKa,

OnopHbie peakiuH (pyHIaMEHTHOR IVIMTHI JOJIKHBI ONpene-
JATbCs CGOPOM HArpysku (OTHOpa IPYHTa) C COOTBETCTBYIOLIEH
rpy30BOfi MJoWaAM No 3mope ornopa rpyHra. Jomyckaercs
onpenensath N, no gopmyne

Nz =’-%p’a

1) (45)

rhe p; H p, — OPAHHATHI 3MIOPHI OTIIOPA I'PYHTa 10 KpasM Irpy-
30BOH IIOJIOCHI LIMPHHOH a; (puc. 12).
Ycunus, nepenasaemble (YHIaMeHTHOH JIeHTOH, omnpege-
JISI0TCA Mo dopmyJe

_ P1+Pa

N, 2

b, (46)
TJie py ¥ p,—OPAHHATHL 3MOPHl OTNOpPAa TPYHTA Ha BHeEIHeM
H BHYTPEHHEM Kpae JIeHTHl WHPHHOK b (puc. 13).

Ycuaus, nepenaBaeMble CBaiHBIM POCTBEpKOM (pHc. 14):

Ny=——, 47
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Pue. 12. K pacuery omopusix pe- Puc. 13. K pacuery ycnanit, nepe-
aKumi GyHIaMeHTHON IJIMTHI naBaeMBIX Ha CTeHy (yHIaMeHT-

HOH JIeHTOH
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Puc. 14. K onpepenennio ycunuil, nepeiaBaeMblx Ha CTeHy cBafi-
HBIM POCTBEPKOM

LTI |

=N\

|

Prc. 15, K onpezenenno ycmnuii Ha ydacTkax MOA3eMHON yacTH
CTeH NOJ TpoeMaMu
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rae Zp; — CyMMa yCHIHH B CBafx, JexalluxX B OfHOH IIO-
CKOCTH, IepNeHAMKY/JISPHOH K OCH pPOCTBEpKa
(cTeHn);
! — war cBail BJOJIb OCH POCTBEpPKa (CTEHBI).

2.835. Ycunus N 10JDKHBI ONIPEIENATECA KaK CyMMa peakL i
y4YaCTKOB NPHMbLIKAIOIHMX NEPIeHAUKYASPHbIX HapYKHBIX CTEH
H YCHJHH, ONpe/leJIeHHbIX XaK s 6alKH-CTeHKH Ha ydacTKax
nox npoemamu (puc. 15). Heobxonumas ans sroro smiopa 60Ko-
BOTO JaBJIeHHS FPYHTa MoxKeT ObITb HalifleHa o opmyJie cTa-
THKH Cbhiyyel cpeasl

q(2) = ky (z + hy), (48)

rie ¢(2)— HHTEHCUBHOCTb GOKOBOIO JaBJIEHHS IPYHTA 3aCHIIKH
Ha PAacCTOSIHWM 2 OT JHEBHOM IOBEPXHOCTH, T/M%;

sin sin
[1 + l/ (‘p;—sio) ? ] cos @,
(]

(¢ — YToJi BHYTPEHHEro TPEHHsl IPYHTa 3aChIKH;
@, — YroJl TPEHHsl TPYHTa 3aChiIKH NO GETOHY;
[IPH OTCYTCTBHH JaHHBIX JOIYCKAeTCs NPHHUMATD 18 o=
=0,6—0,7;
Y — 06‘bEMHbIH BEC TPYHTa;

P o Y o
hy = 7 — PKBHBAJICHTHBI CIOft TpyHTa, M, OTBEYaloLIHii Bpe-

MEHHOJi Harpyske Ha NMOBEPXHOCTH TPYyHTa p, T/M?; mpH
OTCYTCTBUH NPOEKTHHIX NAHHBIX JONYCKaercss NPHHHMATh
=11/m®
p .
KoadduuuenT £ MOXKHO onpeRessith 10 HoMorpamme pHc. 16.
Yeunua N, (2), nepenabaemMble NPUMBIKAIOIMMH CTEHAMH,
omnpeensiioTcsi c60poM Harpy3KH (GOKOBOro AaBJEHHS TPYHTa)
C COOTBETCTBYIOLLEH I'py30Bofi miowazau (puc. 15):

Nx1(2)=q(2) by, (49)

’

rae g(z)—omnpenensiercs no dopmyae (48);
b;—IuMpHHA TpY30BOH MJONIAAM, HNPHXOAsIAsCA Ha
PacCYUTHIBaeMYIO CTeHY, paBHas PacCTOSHHIO MEXAY
CepeIMHaMH COOTBETCTBYIOUIMX IPOJIETOB.

2.36. Ycunusa N,, Ha yyacTKax CTeH IOJ NpOeMaMH JJist
3aBOJKH COCYZOB CJERYET ONpENeasAiTh KaK B OajlKax-CTEHKax,
3arpy»KeHHbIX HyHIaMeHTHOH IJIHTOH, JIEHTOH HJIM POCTBEPKOM,
N0 COOTBETCTBYIOIMM Tabiuuam (rabn. 18, puc. 17). Ilonnbie
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Ta6aunuma 18

3nauenus. Ko3adpuuHEeHTOB Aas onpefeteHus ycHan#i B Gaake-CTeHKe

. 1/h=10.5 Ih=1 I/h=2

§ Nyala | Nz/q9| 179 | Nx2la | Nz/q T/q | Nz2la | Nzla T/q
H3

1—0,306]—1,0000 0 |—0,602/—1,0000 0 |—1,376|]—1,000] —
2|—0,083[—0,500, 0 |-—0,083]—0,500 O |[—0,083[—0,500] O
3140,140 0 0 |+0,436 0 0 41,210 0 0
41+0,104/—1,0 0 |}0,878—1,000] O -+$3,051|—1,000} O
5|—0,083|—0, 500{0, 375|—0,083(—0, 500{—0.750{—0, 083{—0, 500|~1.500
6 (—0,027|]—1,000{ 0 |—1,045—1,000 O —3,218/—1,0000 0

FOPH30HTAJIbHBIE HOPMAJIbHBIE YCHJIHS ONpelessioTCs anre6pan-
YecKUM CyMMHPOBaHHeM BeJqHuHH N,; M N, B COOTBETCTBYIO-
IHX TOYKaX:

Ny(@ = Nu @+ Ny (@) (50)

2.37. Chpuraiomue ycWIHsl Ha YYacTKax IOJ NpoeMaMH
onpejessloTcsi Kak B 6ajKax-CTeHKaX IO CCOTBETCTBYIOLIHM
TabauuaM.

3T 6°

<<y

42

ORI
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*

N
<K<

h/2

N

<TTT

29

Y2 | /2

Puc. 16. Homorpamma paast onpe- Prc. 17. PacueTHme TOUKH
nmenenust Kosdduumenta K ydacrka CTeHHl NMOJ NPoeMOM

2.38. Pacuer y4aCTKOB BHYTPEHHHX CTE€H, PaCIOJIOKEHHBIX
HHXKe HYJIeBOH OTMETKH, NPOU3BOAHTCSA Ha HOPMaJIbHbIE BEPTH-
KalbHbie N, ¥ TOpH30HTa/IbHEIE N, YCHIUS, a TAKXKe B OMIOPHBIX
CEYEHHSIX YYacCTKOB I10J NPOeMOM — Ha IJIaBHble HOpMaJbHbIE

yeumust Ny y v Ny,
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Ilpu 3TOM B BepxHel, cpefHell U HUXKHEH TOYKaX OIOPHOTO
H TIPOJIETHOTO CEYEHHH HaJIEKHT NPOBEPATDH CAEAYIOUIHE YCI0-
BHS:
100ARpp + Fa.p Ra,c— NP CKaTHH;
Fa.r Ra

Nz < 100hRyp -+ Fa.p Ra.c.—TNpH DaCTsIKEHUH. (52)

Nx<{ (51)

Kpowme Toro, B cpepneli TOUKe ONOPHOTO CEYEHHUS:

100ARgp+Fa.r Ra.ccos® oy -+ Fa 5 Ry.c sin? ay
Ny < { —TNpH CXaTm; (53)
Fa.rRgcos? ay + Fy.p Rq sin? ) —npH pacTsKeHHH;

100ARpp+Fa.r Ra.c cos? &3+ Fq 5 Ra.c sin? az —npu
Npas < { CXaTHH (54)
Fa.prRgcos?ag-+Fy.5 Rg sin? ag—rnpu pacTskeHHH.

3nech b — TOJIUIHHA CTEHBl, CM; R, — NpH3MEHHAs NMpoY-
HocTb 6eToHa; F, . ¥ F, ., — mJomanb ropu3oHTaJbLHON H Bep-
THKaJIbHOH pabouell apmaryphl Ha | M ceueHHs CTeHBI, cMZ/M;
R, u R,.. — pacueTHoe CONPOTHBJIEHHE PACTAHYTOH U CXKarToi
apMmaTyphl, Kr/cM®.
BennuuHbl ¥ Hanpas/eHHs TIV1aBHBIX HOPMaJIbHBIX YCHJIHH
npeeasioT 1no ¢opmyaam

Ny-+N Nx—N;\?2
le.z-:—’%i + ]/ ("—2—1) + 713 (55)
Nem—N.
tgoy == —=; (56a)
N —
tgoy ="t (566)

TIe o, 4 0, — YNIBl HaK/JOHA HOpMaJell K IVIaBHBIM IJIOMAA-

KaM, OTCYHUTBLIBAEMbIE OT l‘OpPI3OHTaJIbH0ﬁ OCH.

2.39. Tlpu pacuere aHaJIOTHYHBIX YYaCTKOB HAPYKHBIX CTEH

HX CeueHHSl JIOJ/UKHBI NPOBEPATLC Ha COBMECTHOE JefCTBHE

OCEeBBIX HOPMaJIbHbIX H CABHMTAlOLIHX YCHJHH, ONpENesieMbIX,

KaK yKa3aHo BhIlle, JJIsl BHYTPEHHHX CTEH, H M3rHOalomHuX Mo-

MEHTOB, BHI3BaHHBIX GOKOBHIM JaBJEHHEM TpyHTa OOpaTHOH
3aCBINKH.

2.40. Pacnpenenenne HHTEHCHBHOCTH GOKOBOTO OTHOpa

TPYHTa MO BEPTHKATH MOXKET onpeensThes no dopmyne (48).
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2.41. Msrubarommye MOMEHTH CIefyeT ONPeAeNnsTh Kak Is
IJIATBL, ONEPTOH IO KOHTYPY M 3arpyXKeHHOH Tpamneuenians-
HOH Harpyskoi ¢ MHHHMAJIbHON HHTEHCHBHOCTBIO (i, = kYA
TIO BEpXHEH CTOPOHE H MaKCHMAJbHOH HHTEHCHBHOCTBIO (pay =
= ky (H 4+ h,) no Huxueii cropore, rae H — paccrosiHe oT
HHXKHEH CTOPOHHI IO JHEBHOH NMOBEPXHOCTH.

a) 1 /f,/l, J) | Neto
5+ = % T o
;_.iL_ﬁ; 1.2, 3 o
/I ] .
Lo b Lo sfBS
Ko (et A (hehy
rerereee 77 ArE
Yz | tf2 t/2 | ¢/2
[4 z

Puc. 18. K pacuery noi3eMHBIX y9acTKOB CTEH Ha NONEPEUHYIO0 HArpysKy
a — CTeHa €O CBOGONHBIM BEPXHHM KpaeM; 6 — ¢ WIapHUPHBIM ONHPAHHEM MO BepX-
HeMY Kpaio

Ilpw stoM 1451 paccyHTHIBAEMOrO YYacTKa CTEHbl NPRHH-
MaloTCsl CIEAYIOUHE TPAaHHYHEBIE YCIOBHA:

Mo HHXKHEH CTOpDOHe — HIapHHPHOE ONHpPAaHHe;

1o JByM GOKOBEIM CTOPOHAM — XKECTKOe 3allleMJIeHHe;

10 BEPXHEH CTOpPOHE, eCc/IH NepeKpLITHE Ha HYJEBOH OTMETKe
TIpeAnoJaraeTcs BHINOJHUTD A0 NPOU3BOACTBA 06paTHOMH 3acHIn-
KM, LIapHHUPHOE ONMHpaHHe.

Ecnn 510 nepekphiTHe GyneT BHIIOJHEHO Nocjie oGpaTHOMH
3aCHIIKH, TO PacyeT MOA3eMHBIX YYacTKOB CTEH JOJKEH IPOu3-
BOJHUTBCA JJIf JBYX CTaiH# CTPOMTEJIBCTBA:

a) K MOMEHTY YCTPOHACTBa NepeKpLITH Ha HYJeBOH OTMeT-
Keé—Ha COOTBETCTBYIOLLHE 5TOMY MOMEHTY BEPTHKAaIbHEIE H TOPH-
30HTA/JbHLIE HaTPY3KH, NIPH OTCYTCTBHH ONMHPAHHS IO BEpXHeH
cTopoHe (cBOGOAHBIA Kpai);

6) nocse ycTPOHCTBA 3TOTO NEpPeKpHITHS K MOMEHTY HPHJIO-
JKEHHS TOJHOH Harpysk¥ — Ha IOJIHBIE BEePTHKANbHHIE H TO-
PH3OHTAJIbHEIE HArpy3KH, NPH LMapDHHPHOM ONMHPaHHH NO BepX-
Heli CTOpOHe.
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2.42. ViaruGaiomue MomeHThl M, u M, ONPENCISIOTCS
no dopmyJsam:

Mx=(a1 gmin = 4 a3 Gmax) 1% (57)
M;= (b1 gmin+ b2 gmax) 2. (58)

3HayeHus K03)dHUUEHTOB a;, Ay U by, by 1/151 CTEHHI CO CBO-
GopHbIM BepXHHM Kpaem (puc. 18, a) MoryTt GuITh HaiifileHHl Mo
Ta6a. 19, a 1A CTeHbl ¢ IIAPHHPHBIM ONHPaHHEM MO BepXHEMY
Kpaio (puc. 18, 6) — no ta6u1. 20.

2.43. JIns1 y4acTKOB Hapy»HEIX CT€H, PaCCUHTLIBAEMBbIX Ha
COBMECTHOE JEeHCTBHE OCEBLIX HAarpy3oK M GOKOBOIO HaBJEHHS
rpyHTa, TpeGyemMoe KOQJIHYECTBO apMaTypul omnpejesnsiercs o
dopmyaam (59)—(68). B ToM uncIE IS BCEX TOYEK, KPOME Cpe-
HEl TOYKH ONOPHOTO CeYeHHs, AJIA CAydYas CKHUMAKOLIKX HOp-
MaJbHbIX yCHaHi — o ¢opMyaam  (59)—(62), aas ciyuas
PacTArHBaIOMX HOPMAIbHBIX YCHIHA — 10 dopmynam (63)—
(68):

, Ne—40Ryh} |

Fo= e 59
* 7 Ra.c(ho—a’) 9
- ’ 2a’
Fnzw_}_r‘, pH @ > —— ; (60)
Ro k
Nle—(hy—a’)] 2a’
e mpppa <l —; (61)
r_| Ralho—a’) h
a= ’
N [e—h (1—0,501)] 2a"
—_ = mpp oy < — 62
Rattg (1 —0,502) Sk ©)
Ne—40Ru fl% npu el >h0_al; (63)
’ Ra.c(hp—a’)
Fa= Ne
—— —— npd &' < hy—a’; (64)
Rq (hg—a) '
100¢Ruto+N o £l npw e > hy—a; (65)
a
Nletl—adl o, o 200, (66)
Foe Ra (hy—a’) h
a= ’
N (e +vh,) npH a <2L ; (67)
Ravho h
Ne ’
_— npu e’ <hy—a’. (68)
Ra (hg—a')
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Ta6auua 19

3Havyenns kKoadpHUHEHTOB &5, Az, by, b2

I/h=0,5 I/h=1,0
Ne TOYEK My My My
ay as by I by ay as
2 0,021 0,021 0,004 0,004 0,017 0,020
3 —0,041 0,042 | 0,700 0,000 0,035 0,010
5 —0,041 | —0,042 | 0,000 0,000 | —0,0041} —0,036
6 -0,08 | —0,018 | 0,000 0,000 | —0,074 | —0,011
ITpodorxncenue maba. 19
I/h=1,0 1/h=2,0
Ne Touex M My M,y
by bs ay a, by by
2 0,004 0,008 0,014 0,09 0,004 0,009
3 0,000 0,000 0,024 0,012 | 0,000 0,000
5 0,000 0,000 | —0,050 | —0,022 | 0,000 0,000
6 0,000 0,000 | —0,80 | —0,022 | 0,000 0,000
Ta6aunna 20
3HaueHns KoapdHUHEHTOB @y, Ay, 6; 8,
I/h=0,5 I/h=1,0
Ne Touek My My My
as a, by l be as as
2 0,017 0,026 0,004 | 0,004 0,010 0,019
5 —0,028 | —0,057 - —_ —0,032 } —0,038
I1podosrxcenue maba. 20
{/h=1,0 I/h=2,0
Ne Touex My My My
by by as as by by
2 0,005 0,015 0,0045 | 0,0047 0,10 0,010
5 — — |—0,026 |—0,015 — -
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31ech NPHHATHI Clefylolue 0603HayeHHs:

M
e=7v——i—c —npu cxuMaomux N;

e=——

—IpH pacTArupanmux N u %> c;
e’ =hy—c

£ = e e M
N —INpPH pacTArHBAOWHX N u ¥ > c
L3

o {h—a—a')(50Rup h+Ra.cFs) |
100Ryp h+Ry.c (Fa—Fa)
N, M — HopMasbHasi cuja M H3ruGaiouédl MOMEHT,
JeHcTBYIOIIME Ha 1 M paccyHTHIBaeMOro ceue-
HUS;

h,=h—a — pa6ouasi BbICOTa CEYEHHsI CTEHHI;
h — nosHasg BbICOTA CeYyeHUS (TOMIIMHA) CTEHBI;
a, @’ — paccTosiHMe OT LEHTPA TSKECTH PaCTAHYTOH
(coOTBETCTBEHHO CXKaTOH 30HBI) apMaryphbl

JO 6nuxaiiield rpaHd CeueHHs;

X o
o = B OTHOCHUTE/NIbHASl BBICOTA CXKAaTOH 30HbLI CE4ye-
0

Hus, ompejensieMass nmo Tabn. 21 B 3aBuCH-

MOCTH OT BeJIHYHHLI;

4= Ne—Rg.c Fa (hy—a’)

100Ry;h3 '
KOTOpasi Bcerja JOIKHA YAOBJETBOPATD YCJO-
BHIO Ay << 0,4; 3TO yCJIOBHE 00€CeYyHBaeTCst
nopbopoM ceueHHH 6eToHa H apMmaryphl; B
dopmydae (60) npu F,, HalifeHHOH 1o GOpMY-
Je (59), npunumaerca a = 0,55;

0; — OTHOCHT&JBHAsl BHICOTA CXKATOH 30HHI Ceue-
HHA, ompeaensieMass no Tabja. 21 B 3aBucH-
MOCTH OT BEJHYHHBI

P CI
100Ry h3
vy — onpeneasiercd no ta6a. 21 B 3aBUCHMOCTH OT
01
Fa, Fo — niowans paboueil pacTsHyTOH (COOTBETCT-
BEHHO CKaToi) apmaTtyphl Ha | M pacCUHTHI-
BaeMOTO CeueHud.
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Ta6aunuma 21
3nayeHus K03QGHUHEHTOB oL H Y

a b4 A, a 4 A,
0,01 0,995 0,01 0,29 0,855 0,248
0,02 0,99 0,02 0,3 0,85 0,255
0,03 0,985 0,03 0,31 0,845 0,262
0,04 0,98 0,039
0,05 0,975 0,049 0,32 0,84 0,269
0,06 0,97 0,058 0,33 0,835 0,275
0,07 0,965 0,067 0,34 0,83 0,282
0,08 0,96 0,077 0,35 0,825 0,289
0,09 0,955 0,086 0,36 0,82 0,295
0,1 0,95 0,095
0,11 0,945 0,104 0,37 0,815 0,301
0,12 0,94 0,113 0,38 0,81 0,308
0,13 0,935 0,121 0,39 0,805 0,314
0,14 0,93 0,13 0,4 0,8 0,32
0,15 0,925 0,139 0,41 0,795 0,326
0,16 0,92 0,147 0,42 0,79 0,332
0,17 0,915 0,155 0,43 0,785 0,337
0,18 0,91 0,164 0,44 0,78 0,343
0,13 0,905 0,172 0,45 0,775 0,349
0,2 0,9 0,18 0,46 0,77 0,354
0,21 0,895 0,188 0,47 0,765 0,359
0,22 0,89 0,196 0,48 0,76 0,365
0,23 0,885 0,49 0,755 0,37
0,24 0,88 0,203 0,5 0,75 0,375
0,25 0,875 0,211 0,51 0,745 0,38
0,26 0,87 0,219 0,52 0,74 0,385
0,27 0,865 0,226 0,53 0,735 0,39
0,28 0,86 0,234 0,54 0,73 0,394

0,241 0,55 0,724 0,4

151 cpeHeit TOUKH OMIOPHOTO CeYeHHst TpeGyemoe KOJHYEecT-
BO apMarypbl cjlenyer omnpeneastb no dgopmysaam (59)—(68),
HO C 3aMeHoH N Ha N,y U Ny;,, M — Ha M,ctg o, (coor-
BercTBeHHO M, ctg ay), F, Ha F, cos?a, + F, ,sin®a;
(cooTBeTcTBeHHO F, p cos? ay, + F, ,sin’a,), a u o’ Ha

ap Fa pcos? oy +ap Fa.psin? oy
Fa.pcos?ay + Fa.psin? oy

ap Fg.pcos? dy+ag Fy.psin? aa)
H

COOTBETCTBEHHO -
Fg.pcostagtFq,psinay
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’ ’ .
al F; pcos®a;-a] F;  sin®ay

’ .
Fgpcos?ay+F) | sindoy

’ ’ 2 2 ’ ’ in2
8 F a.r COs‘a —|—aB Fa.B sine ay
COOTBETCTBEHHO

Frcos?ay-+F; sin®a,

HapameprI hy, ¢, e, ¢ u apyrue, saBucsimue ot F,, Fa, @
H a', BBIYHC/IAIOTCS C YYETOM HOBBIX 3HAYEHWi 3THX BENHYHUE.

2. 44. VckpuBJeHHE OCHOBaHHMs BHI3BIBaeT TNepepacnpeje-
JIEHHE OTTIOPa FPYHTA N0 NMoAoLIBe pyHAAMEHTa H, CeL0BaTebs
HO, H3MeHeHHe ycuauii N, ¥ N,. dniopa oTnopa rpyHTa ¢ yue-
TOM HMCKDHBJIEHUS NPHHUMAETCSi B COOTBETCTBHHU C NOJIOXKEHUS-
MH TIJaBbl 3 HacTosmero PyxoBojcTea.

FopusonranbHele JeopManuy OCHOBaHHS BHI3HIBAIOT JO-
NOJIHUTENbHbIE YCHIHA B (PyHZAMEHTHOH MJIMTE HJH JIEHTE,
a TaKXe HeNoCPEeJCTBEHHO B CAMUX CT€HaX. DTH YCHJIHS MOTYT
GBITb Onpeje/eHsl N0 JeHCTBYIOIUM HODMaM NPOEKTHPOBAHHA
3aHHH H COOpYXEHHH Hal TOPHLIMH BBIpaGOTKaMH.

2.45. Tlpu pacyere Ha BETPOBYIO Harpy3Ky HeCyIIHX CTEH
B ypoBHe GOJIbIIHX TIPOEMOB, PACIOJIOKEHHBIX 110 OJHON OCH BO
BCEX CTEHax, NepNeHJUKYJSPHBIX 3TOH OCH, HEOOXOAMMO K
yCUaHsAM, HalileHHbM no dopmydae (16), 106aBHTL yCHIIHMSA OT
u3ru6a MpOCTEHKOB ¢ OGEHX CTOPOH NPOEMOB KaK CTOEK OfHO-
NIPOJIETHOH OJHO3TAXKHOH PaMBbl C XKECTKHM DHIreJeM.

2.46. Tlpu pacuere BHYTPEHHHX YCHJHMH BOKPYT INpPOEMOB
30HY KOHIEHTPAlUHH MpUHHMaloT paBHo# 0,25/ (puc. 19). Pac-
YETHYIO CXKHMAIOIYIO CH/y, NeHCTBYIOULYIO Ha y4YacTKe LIHPH-
Ho#t 0,25/ y KPOMKH Tpoema, cjIefyeT onpenelsaTb no ¢popmyse

L
2

N—Q

T=
8l

+ 8 (69)

raie @ — paBHOLEHCTBYIOU[A MECTHBIX BHYTPEHHHX YCHJHH
B NIPOCTEHKaX y MpoeMma, onpesensemas no gopmyJe
(70) — npu 3arpy»eHuu coraacHo puc. 19, a, u no
¢opmyJsie (71) — mpu 3arpyKeHWH COTJIACHO pHe.

Q=r1ql; (70)

Q=roql 77— (71)

20 -H
45



ry U r, — K0o3bOdUUHEHTH, onpejensiemble no Taba. 22;
N — paBHogelicTBylomas Bcell Harpy3kH, NPUJIOXKEHHOH
no aiauHe 2[; + I;
/;, — IUHpHHA NpOCTEHKa; NpH LUMPHHe NpocTeHKa Gosee
2! n BHICOTE CTEeHB! HajJ IpoeMoM MeHee 2! cuenyer
NpHHHMaTh [, = 2.
IMaowane apMaryphl, BOCIPHHHMAIOLWAst MECTHble pacTd-
I'HBAKOILHE YCHJIHS 10 BEPXHEH U HHXXHeH IpaHsM NpoeMa, Of-
peneasiercs no gopmyane (72) — npu sarpyxenuu no puc. 19, a

a) 9
EEEENENEEEEEEEEEREN!

D) 9
EEAEENER] ' EEEREEER)

r————

£
a | ..J
425t
Z ¢ i

,—_l__”z’il

Puc. 19. PacuenHble cXeMbl y42CTKOB CTeHLt
a — Haj TpoeMOoM; 0 =~ MeXJy npoeMaMi
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# no ¢opmyJie (73) — npu 3arpyxernn no puc. 19, 6:

r3
= —gl; 72
a Ra q 72)
ry l
Fa=—"-gl , 73
2= R 2 3
rae rg U r, — KO3(HUHEHTBI, onpenejsembie no Taba. 22,
Ta6anuna 22
3Hauenne KOIDDHUUHEHTOB 7y, 7y, I3 H Iy
Koaddu- At
WM | 0,33 | 05 | 075 | 1v0 1,2 | s
0,755 0,655 0,560
rg 0,150 0,460 0,760 0,934 1,032 1,076
rs 0,400 0,360 0,322 0,300 0,280 0,260
re 0,010 0,027 0,046 0,076 0,112 0,160

I1podosxcenue maba. 22

r i 0,979 0,934 0,850

Koaddu- kit
wwent 75 | 2,0 2,25 2,5 2,75 | 8,0
rn 0,560 0,560 0,560 0,560 0,560 0,560
ry 1,096 1,120 1,120 1,120 1,120 1,120
r3 0,242 0,230 0,220 0,210 0,204 0,200
rs 0,190 0,234 0,304 0,354 0,384 0,400

Apmatypa, nono6panHas no Qopmyaam

(72) umu (73),

Jlo/KkHA ObITh YCTAaHOBJIEH3 B 30He BhicoTod 0,15 / 1 3aBefieHa 3a
rpaHH BEePTHKa/bHBIX CTEH MpoeMa KaK pacTAHyTas NpH H3-

rube.
Mpumep 2.4.

Paccyutath o6pamiente npoema (puc. 20) npu ciaenymouux

JlaHHBIX: pacnpelesieHHasi Harpyska
OT NnepekpHTHA ¢y =4 T/M, pacnpe-
JleNeHHas: Harpy3Ka oT COGCTBEHHOro
Beca KOMpa, BHEUEHTPEHHO MPHJIO-
JKEHHBIX BEPTHKAJbHEIX Harpy3ok H
BETPOBOH HAarpysku ¢, = 140 1/m.
PaBHozelicTByomHue MECTHBIX
BHYTPEHHHX YCHJMH B IIPOCTEHKax
BhiyucasieM no gopmydam (70) u (71),
NpejBapHTENbHO  OMPEAENHB IO

bl s

=l

Y Y XTI CX

R\

1, |t22nt,44m)

2
9

Puc. 20. Pacuer o6pamae-
HHA npoeMa (K IpHMe-

Py 2.4)
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Taba. 22 koaduiHentH r; = 0,918 npu fo 0,58 u ry =

]
- 0,934 npu 2¢ = 1:
Q=0918.4-22~8T;
4,4

~0,934.140-2,2 ——— —115 1.
Q 022 o 15T

PaBHozeiicTBYoLas OT 06eHX HAarpysoK
Q=8+ 115=123 .

Pacuernas cuia, ckumaromasi GeTOH H apMarypy y mpo-
creHKa Ha ajune 0,25/, no dopmyae (69)

T 123 ( 4-114-140-8,8

) 8.4.4 )2,2:]33,5 T.

OnpenensieM IJoLAlb apMaTyphl, BOCHPHHUMAIOIIEH MeECT-
Hble PacTATHBaIOUIME YCHJUS B BepXHEH M HHXKHEH rpaHsx cTe-
HH y npoema. Ilo Ta6n. 22 xoadduunents rg = 0,352 npu
Be = 0,55 1 r, = 0,076 npu 22 = 1.

Ilnomanu apMarypsl no ¢opmynam (72) u (73)

0,352 3100
a1= - 4000-2,2= 5
a Ra
0,076 4,4 9360
=—— ———140000-2,2= .
a2 Ra 818_'—2!2 R8

INonHast miollaap MONEPEYHOro CEYeHHs] apMaTypHl, yCTa-
HaBiuBaeMoii Ha BbicoTe 0,15/ cTeHbl HaJl NPOEMOM H NOA HHM:

3100 9360 12460
o FatFagm e =,
FatFatFa=" =472 Ra

Ilpu nocraHoske R, B Kr/cM? MoJy4uM OTBET B CM?.

Iipumep 2.5.

Paccunrars o6pamienne npoeMa It CXeMbl, IPEACTaBJIEH-
HO#l Ha pHc. 21, a.

BBy TOro 4TO HarpysKa ¢, YaCTH4HO HaXOAHUTCS Hajl HHX-
HHM [IPOEMOM, 3aMeHsiem ee ABYMs: Harpyskoii, JeACTBYOIIEH
B mpejesaXx NMPOCTEHKOB HHXXHETO NpoeMa, H CIVIOMIHOA Ha-
rpy3Koi, MefiCTBYIOIIeH Haj HIXHUM IPOEMOM.
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Harpyska Haji HHXKHHM IPOEMOM

, 7,4—2,2
91=q 7.4 =84,4 /M.

Veunue B o6paMiieHuH NpoeMa MOXer GBITh Onpe/iesIeHo OT-
IeJILHO OT HarpysoK i H §;, AeHCTBYIOMHX MO BCei JUIHHE KOH-

CTPYKUHH, H OT HarpyskH 12

g, = 120 — 84,4 = 35,6 1/Mm,
JieiicTByIOLIEH B Npelesax mpo- < I il
CTEHKOB ~ HHXXHEro  mnpoemMa & G177
(puc. 21). 1L
Ilo Taba. 22 omnpegensieM
Ko3dduuHeHTs YopMya (70) u
(70):
h 6
AnS g qg—l°=—7%=0,852; 4ogem|  te74m 4
) [ '
=082 2,208, F S L
h 4,2
AN 4 Tcz 7 4 =0,567; Puc. 21. Pacuer o6pamieua
= 0’91 1 npoema (K npumepy 2.5)

PaBHojeicTByOIlass MECTHBIX BHYTDPEHHHX YCHJIHH B Ipo-
CTeHKe Yy npoeMa

Q=r{qil+nq;l+rgqal——l‘ =0,812-84,4.7,440,911%
20y +1
x1,7-7,4+40,83.35,6.7 4—2t o
R s kT A

Pacuertyio cuay, cxuMalomyio 6eToH ¥ apMarypy o6Gpam-
JIeHUsl B NPOCTEHKE Ha yvacTKe mHpuHO#A 0,25 [, Halizem mo
¢opmyae (69)

583 + 120-164-1,7-18,2— 583

T=
2 8-5,4

7,4=526 .

INnowanp apmaTypsi, BOCIPHHHMAIOILEH MECTHbe Ppacrs-
TUBalOIHE YCHIHS B CTeHe Haj BepXHell rpaHbio npoema, om-
penensiem no gopmynam (72) u (73). KosbbuuueHtsl rz H r,

NPUHHMaeM MO Tabm. 22 (Wi qi, ra U Gp, Iy -—h—l" = 0,825,
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aa0d qy, rs —@ = 0,567).

N -
7
Fa= R (r,, Gitrsaitraaly +l) ——(0,313-84400-7,4}
5,4 204 000
0,349-1700-7,4-}-0,058-35 600-7, 4 : = .
+ 0-7,4-}-0,058-35 600 08173 2

Mpu noacranoBke R, B Kr/cm? 1noJiyyuM OTBET B CM.

2.47. Hecymyio Cnoco6HOCTb BCEro CeYeHHsl Kompa H3
YCJIOBUS TOTEPH MECTHOH YCTOHYMBOCTH CJIEAYET ONPEAIATb
KaK CyMMY HECYIIHX CIOCOGHOCTeHl OTAEJbHEIX NPSAMOYIoJb-
HbIX, YIVIOBEIX H TaBPOBBIX JIEMEHTOB ceyeHHs (pHc. 22).

Hecymyio crnoco6HOCTb KaX0ro 3/ieMeHTa CJeNyeT onpeje-
JATh 10 dopmyie

N=¢ (mgRyp F+Ra.c Fa), (74)

re Ry ., Ryp—pacueTHoe conpotubienue NPOAOJIbHOK apma-
TYphl U GeTOHa IPH OCEBOM CXKAaTHH;
F,, F—mowanp NONepeyHOoro CeuyeHHs MPOAOJILHON
apMmaryphl H GeTOoHa;
¢ — KoapULHEHT NPOJOJLHOTO H3rHOa, ompene-
JisieMblit o Taba. 23.

Tlpu pacunenennu ceyeHHs WHPHUHA MOJIOK YIVIOBHIX H TaB-
POBBIX 3/1EMEHTOB HE JI0/IKHA [IPEBHIIATH IIECTH TOJNLIUH B OJIHY
CTOPOHY OT BHYTPEHHero yrjia uix peépa. ['nbKocTb 3/1emeHTa

P onpenensiercs no ¢opmyae

BaT T eb] o HM/L_ -
"mln

B ¢opmyae (75) Bbicota
F paccMaTpuBaemMoi KOHCTPYK-
UMM NPHHHMaeTCs pPaBHOH
BBICOTE 3Taxa, P =1, a
f HaWMEeHbLIMH MOMEHT HHep-
A IHH Jpp1, STEMEHTOB ofpese-
5 & JfeTcs OTHOCHTENBHO IJIAB-
HOH LIEHTPaJbHOH OCH.
TMpumep 2.6.
£ N Paccunrate Ha MecTHyIO
YCTOHYHBOCTD HapyXHble
Puc. 22. daeMenTH cevennst npu pac-  CTEHbI KONPA B NPEJE/ax Ofl-
4yeTe MECTHOH .yCTOHYHBOCTH HOTO 3Taxa MpH CIeAYIUHX

yoos
iy, |
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Ta6anma 23
3uayenHe KOIQPHUHEHTOB @ AAS KeJe306eTOHHBIX INEMEHTOB

I'n6kocTs] <28 35 42 48 55 62 69 76 83

1 (0,98]0,9]|0,93(0,89]0,8 0,81 |0,77 | 0,73

P
ITpodossiceriue maba. 23
Fu6kocts | 90 97 104 | 111 118 | 125 132 139
Q 0,68 0,64,0,59 0,64 0,49 0,44 0,40 0,35

JaHHBIX: BBICOTA 3Taxa A= 4,8 M; CTeHbl MOHOJIMTHBIE, Kejde-
3o6etonHble 3 GeroHa Mapku 200 (R;, = 800 1/M?%).

INTonepeunoe ceueHne GaumeHHoro kKonpa (puc. 23, a) pac-
4JeHsieM Ha OTAEJIbHbe 3JeMeHThl. PaBHOGOKUil yriioBo# ane-
MEHT nokasaH Ha puc. 23, 6. Haxoaum reomerpuueckue xa-
PaKTepUCTHKH 3TOro aneMenta: J, = 0,1424 m*; F = 0,6 Mm%
Jyy = 0,0837 M*; Jpy, = 0,0587 m*.

Onpenensiem ru6KocTh 3/emeHTa no ¢gopmy.e (75) 1 Ko3d-
(HLHEHT npoaoJabHOrO H3rH6a no taém. 23

0.6 .
A=1.4,8 1/0,0587_ 15,3, g=I.

%) Y
16 5
F o B T
S :S:J"‘r
o e
) <02 Zg

Puc. 23. Pacuer Me-
CTHOH YCTOHUHBOCTH
creH (K npHme-
py 2.6)

a — nonepegHoe ceve-
HHe GallleHHOro Kompa;
6 — paBHOGOKHA yr-
JIOBOK 3JeMeHT

51



Hecymyio cnoco6HOCTb PaBHOGOKOTO YIVIOBOTO 3j1€MeHTa
onpeseasiem no dopmyae (74) 6e3 yuera apMarypsl

N=1-085-.800:0,6=408T.

Pacyer Hecyuell CrOCOGHOCTH APYTHX 3/I€MEHTOB CBOLHM
B Tabn. 24,

Ta6auna 24
, ©
i5s .
HanMeHOBaHHE 3JIEMEHTOB égE F, w? | Ymin, M A (') N, m
Shu
o=
HepasuoGokwuii yraosoii] 1 0,48 | 0,0218 | 22,5 | 1 326
Cummerpuunnit taspo-| 6 0,75 | 0,0257 | 25,8 { 1 510
Bbift
Hecummerpuyumit Tas-| 2 0,514 0,0175 | 26,1 [ 1 349
poBHIi
Ipsamoit yuactrok cre-| 27,2 {0,2 0,00067{ 83,2 | 0,72 98
Hel, [ =1 M

OnpesensieM Hecyllylo CNOCOGHOCTb BCEro CeueHHUs GallHH
N = 408 . 34-3264-510.6-349 - 2498 . 27,2 = 7970 T.

PACYET 3JIEMEHTOB KAPKACA

2.48. Tak KaK KOHCTPYKIHA KapKaca KOmpa NpeAcTaBJsier
coGoii NMpPOCTPAHCTBEHHYIO CTEPXKHEBYIO CHCTeMy, JJISl pacuera
MoXeT OHTb Hcmoab3oBaHa nporpamva MAPCC-103 (pacuer
TVIOCKHX H NPOCTPAHCTBEHHBIX CTEPXKHEBBIX CHCTEM) WJIH OJIHA
U3 NporpamMm pacuera pamHbiX KoHcTpykuuit (KAPPA, CULIP).

Iporpamvma MAPCC-103 no3BossieT yuecTb NPOCTPAHCTBEH-
Hyl0 paboTy KOHCTPYKUMH NpPH JEHCTBHH Ha Hee NMPOH3BOJb-
HBIX BHEIIHHX CHJIOBBIX (paKTOPOB (COCPENOTOUEHHE CHJIbI, pac-
npeneseHHble Harpysku, TeMlepaTypHhie W aedopMailHOHHbIE
BO3JeAICTBHSA) NPH CJIEAYIOUMUX KOJIHYECTBEHHbIX OTPaHHYEHHAX:

ny + ny < 400, (76)

rae n, — CTeNeHb CTAaTHYECKOH HEONMpeeeHHOCTH CHCTEMBI
B TPENNOJIOKEHHH, YTO BCE COEJUHEHHS CTepiKHeil
MEeXJLy co6off M 3aKpenjieHHsi B OMOPHBIX TOYKaX
HEMOJBHXHH, IS IVIOCKOH (NPOCTPaHCTBEHHOR)
cucreMnl n; = 3k (6k), rne £ — 4yucI0 BHYTPEHHHX
KOHTYpOB;
n, — cymma crenesefi ¢BoGOAbI BCeX MOABHXKHBIX couJle-
HeHHUH.



ITpu 3TOM HHCJIO CTepXKHEH PacCIHTHIBAEMONH KOHCTPYKIHH
JOJMKHO ObiTh He GoJsiee 510 (cTepKHEM Ha3BIBAeTCSt 3/IEMEHT
TIOCTOSIHHOH 2KECTKOCTH, PaclioJIOXKEHHBIH MeXAy ABYMS yana-
Mu).

KauecTBeHHBIX OrpaHHYEHHH HH Ha reOMETPHYECKYIO CXeMy,
HH Ha XapaKTePHCTHKH COCAMHEHHsSI M XKECTKOCTH, HH Ha CHJIO-
Bbie BO3JEACTBHS He HaKJ/aJbiBaercs.

2.49. JIns pacyera CTEPXKHEBOH KOHCTPYKUHH HeoOGX0QuMO
ONHCaTh €e PacueTHyl0 CXeMmy.

Kaxnplii crep:keHb CHCTeMBl Ha pacueTHoH cxeme wu3o6pa-
JKaeTcsl ero reoMeTPHUYECKOH OCbio; CTEPKHH, oOpasyioliye y3es,
CYUMTAIOTCH CXOJSILIHMHCA CBOMMHM KOHIAMH B LIEHTPe Yy3Jja.

2.50. JIns cocraBjeHHSI HCXOAHBIX JAHHBIX MAaLIHHHOTO
pacyera crelHaJu3HPOBaHHOMY TNOAPa3JeNEeHHIO JO/KHB OhiTh
3ajlaHbl CJIEefYIOlHe CBEJIEHUsI O PaCYeTHOH CXeMe CTEPXKHEBO#
CHCTEMBbI:

a) xapakTep COeIMHEHHs CTepxHeii Mexay co6oii H 3a-
KpeIJIeHHs] B ONOPHBIX TOYKaX (HEMNOABHKHbIE, TOIABHXKHBIE
COENHHEeHNS);

6) KOOpIHMHATHI BCEX Y3JIOB B IPOU3BOJILHO BLIGpaHHO#H npa-
BOil CHCTeMe KOOpJAHMHaT;

B) JKECTKOCTH BCEX CTepxKHeH npH nepopMauusax B Tex
HanpaBJeHHAX, KOTOphle JO/KHbl ObiTb YYTEHBl B pacuere:
pacTsKeHHe — C)XaTHe, CHBHI, KpYyueHHe, H3ru6 — EF,

1 1
'k—,GF’ EGF’ GJypy EJv, EJ,,

rie E — Monyab ynpyroctH, T/M%;
G — Mopyab cnBura, T/m?
F — nyomans nomnepeyHoro ceuenus, M2
Jupr J1» Jo — MOMEHT HHEPLHH TIOMEPEYHOTO CeYeHHs MPH
KPYYEHHH H M3ru6e OTHOCHTELHO KOOPAH-
HaTHHIX OCeH;

1
L1 K03GbHIUHERTH, BhIpaxaiomue GopMbl mone-

Ry’ k3
PEYHOTO CeyeHHs Ha BeIHUMHY HedopMauuu
CIBHTra;

r) noJoXKeHue B TNPOCTPAHCTBE FJABHBIX LEHTPAJbHBIX
oceil HHEPIIHH MONEPEYHOrO CEeYeHHS KaXKIOro CTepXHS (ToJb-
KO 1J151 MPOCTPAHCTBEHHLIX CHCTEM);

I) THABI BHEIIHMX HAarpysoK, MeCTO HX MNPHJIOXEHHs, Ha-
npaBJeHHe, BeJIHYMHA.

2.51. Pacyernan cxeMa He No/KHa cojepxatb aGCOJIOTHO
KECTKHX 3aMKHYTHIX KOHTYPOB, a TaKxke CTepHeil HyJeBof
anibl (i, = 0,001 ).



2.52. PacyerHass cxema NPOCTPaHCTBEHHOH HJH IIOCKOH
KOHCTPYKIHH OTIHYAETCS OT OOGLIENPHHATOH CXEMb! HHBIM H30-
OpaxkeHHEM HEKOTOPLIX COENUHEHHH CTep)KHeH CHCTeMHl B Y3-
JlaX M ornopax AJ1s yIOBJETBOPEHHS CIENYIOMUM TpeGoBaHHAM:

a) omHpaHMe pAas3AMYHBIX CTepXKHeH, BXOAAUMX B OAHH
y3€ll, NOJIKHO ObITh OJHHAKOBHIM;

6) KOHCTPYKUMS J0/KHA GHITh COENHHEHA C Jio6od onopoi
OIHHM CTepXKHeM; LJs 3TOro yaue BCEro JOCTAaTOYHO pasje-

O0biunoe usobpaxenue Y3en wa pacyemnod cxeme
N=a 1=0,001m
{rlr%:;‘(%g » X=999999999
b yane = (bce 6 8enuyun)
Nea n>y
N=a 1=0,001m
XK=999999999
N=8 (Bce 6 eruvur)
N=q

1=0,001m
X=999999999

1=0
#=a X=999999999

-8 (Bce 6 benuun) N=8 (bce 6 Benuyur)
1=0,001m
N-a B ”
=999999999
(Bce 6 Beauvur)
K=999999999

Puc. 24. TpexcraBaeHue cocT4BHOTO Y3/a Ha pPacuyeTHOH cxeMe



JIUTb COCTaBHOH y3ea cTep:kHeM ¢ GecKOHewHO 6oJblLIoll KecT-
KOCTbIO ¥ MaJIO# AIMHOH Ha JBa HJH, €cl1H Tpebyercsi, GoJbile
NPOCTHIX Y3JIOB.

UYacro BeTpevarolyecs cayyau JJis II0CKOH CHCTeMBl NoKa-
3aHbl Ha pue. 24.

2.53. PesysnbraToM pacuera MNpOCTPaHCTBEHHOH CTepxkKHe-
BOH CHCTeMbI SIBJISIIOTCAI: HOPMaJbHas M JBE IONepeyYHble CHJILI,
KPYTAUWMA H ABa H3THOAIOIINX MOMEHTA, BO3HHKAIOIHE B KOH-
1leBbIX MONEePEeYHbIX CEYEHHAX KaXJOro CTEPXKHS NPH CTaTH-
YeCKOM MPHJIOXKEHHH BHELIHHX Harpysok.

Pesyabrar pacuera mJIOCKOH CTEP:KHEBOH CHCTEMbl — HOP-
MajbHas# W NOJlepeyHas CHJIA, a TAaKXKe H3rHbarouiuii MOMEHT
OT KaXJIOTO BHJA 3arpy>KeHHs.

AWHAMUYECKHHA PACYHET

O6uue yKasaHus

2.54. [IuHaMHyecKHdil pacyeT KONpoB U UX KOHCTPYKTUBHBIX
3JIEMEHTOB JIO/KEH OGEeCNeyuTh HECYUYIO COCOGHOCTh MocaeN-
HHX B UX COBMECTHOH paboTe Ha CTaTHYECKYIO H AUHAMHYECKYIO
Harpy3Kd W OTPaHHYHTh BePTHKaJbHbIE H TOPH3OHTAJIbHbLIE -
peMelIeH sl OT AMHAMHYeCKHX BO3JCHCTBHH MpeaesaMH, HCKIIO-
YaOLMMH BO3MOXKHOCTb BPEAHOTO BJIMSAHHS KosJeGaHUH Ha
06C/1y)KMBAIOWUHA MEPCOHAN W TEXHOJOTHYECKHH IpoLecc.

Jlonyckaemble BeJMYHHBI NapaMeTPOB KoJieGaHHH M3 ycJIo-
BH$1 CAaHHTapHO-THTHEHHYECKHX ¥ TEXHOJOTHYeCKHX TPeGoBaHH I
npuBefeHsl B «HCTPYKUHH HO pacueTy HecylIHX KOHCTPYKIHH
TIPOMBILIEHHBIX 3HaHHH M COOPYXEHHH Ha JUHaMHYeCKHe
HarpysKH».

IlpoBepka Ha BpemHOe (H3HOJOTHYECKOE BO3JEHCTBHE BH-
6palyy OT Harpy3oK, BOSHHMKAIOLMX NPH peaNusally Mpeso-
XPaHHTEJIbHOTO TOPMOXKEHHS W NPH PE3KOil 3ajep:KKe NOAHH-
Maiolerocsi cocyjia B CTBOJIE LIAXTH, HE IPOU3BOAHMTCA.

2.55. IlpoBepKy YCTOHYMBOCTH IOJIOXKEHHS KOIIpa CJenyeT
NPOH3BOIMTh C YYETOM IMHAMHUYECKOTO BO3JAEHCTBHS Harpysok,
J06aBasAsi K CTaTHYECKHM HarpysKaM CTATHYECKH HPHJOXKEH-
Hble TOPH30HTa/IbHbIE H BEPTHKaJNbHbIE IMHAMHYECKHE Harpys-
KH H cHJIbl HHepuuH. [Ipy 3TOM [HHaMHYeCKHe Harpy3KH H COOT-
BeTCTBYIOLLME MM CHJIBI MHEPUHMH HAJJIEXKMT YYUTHIBAaTh HA OC-
HOBaHHH PaCCMOTPEHHS HX COBMECTHOTO BO3ZEHCTBHS B He-
BBITOAHEHAIIHX COYeTaHHSX, CHNOCOGCTBYIOLIMX MoTepe obuief
ycrofiunBoctv. Harpysku, crnoco6erByrolye norepe obueit ye-
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TOHYHBOCTH, NPHUHUMAIOTCS PACYETHBIMH, a NPENATCTBYIOLIHE—
HOPMaTHBHLIMH.

2.56. YcJoBHEe BHIHOCIHBOCTH CKATHIX H CXKATO-H3OTHYTHIX
9J/IeMEHTOB KOIpa IPH COBMECTHOM BO3IeHCTBHH HOPMAaTHBHBIX
CTaTHYEeCKHX H PaCYETHHIX AHHAMHYECKHX HarpysoK NPH MaJjblxX
SKCIEHTPHCHTETaX (B CeYeHHH OTCYTCTBYIOT pacTATHBAIOLIHE
Hanpsi:keHHs) ppoBepsieTcs 1Mo gopMmyJe

N3Py (Miﬂ;Mox) vy (MZ+JMoy) *
x y

rae P, — pacuerHass aMIJIMTYyJ]a BepPTHKaJbHOH JuHa-
MHUYECKOH CHJIHI;
N® — BepTHKa/bHasi CHJA OT BO3JeACTBHA HOpMa-
THBHBIX CTAaTHYECKHX HArpysok;

M3, M, — U3rH6aOMWUE MOMEHTHI, JAEHCTBYIOIHE B BEp-
THKaJIbHOH MJIOCKOCTH MO HAINPABJEHHIO X H Y
(a1 npsMOYroJbHBIX B IIaHE KONpPOB) OT
HOPMaTHBHBIX CTaTHYeCKHX HArpy3ok (Bep-
THKaJIbHBIX, TOPHU30HTa/IbHBIX, MECTHOTO BO3-
IeHCTBHA BETPOBOH HArpysku, Jenpeccuu
HJIH KOMIIPECCHH);

M., My, — amnauTyasl M3rHGalolHX MOMEHTOB OT pac-
YeTHOH JHHAMHYECKOH HarpyskH (Toro xe
3HaKa, YTO H MOMEHT OT CTaTHYECKOH Ha:
Tpy3KH), onpejeasieMble coryacHo nm. 2.77—
2.84 nacrosiero PyxoBojcTBa;

R,p — pacueTHOe COMpOTHBJIEHHE GETOHa;
kos — KoadpuuHeHT, nNpHHHMaeMuli no Ttabm. 25
B 3aBHCHMOCTH OT Ko3dduuueHTa acuMMer-

pHH LHKJAa HanpspkeHHd B GeToHe
pp=—omie )

06 max

06 min» 06 max — COOTBETCTBEHHO HauHMeHblllee H HaHGoOJblIee
3HaueHHs! HanpsKeHHHA B GeroHe, BO3HHKAIO-

(M€ Np¥ HOPMATHBHBIX Harpyskax.

< Rap Eyg, (77)

INNpuMmeuwanns, 1, [Ipn HaasHuuH B GeTOHHOM CeYeHHH pacTi-
FHBAOMHKX HanpsKeHHA, a Takxke IS CTAJbHHIX KapKacoB GaweH
ycnoBHe BHIHOCTHBOCTH NpOBepAETCA B COOTBETCTBHH C YKasaHHAMH
raae CHuIl.

2. TlpoBepka yYC/NIOBHHR BHIHOCAHBOCTH IS HECYWIHX KOHCTPYKIHMA
KOnpa npH BO3JeACTBHE Ha HHX Harpy3oK OT npeROXpaHHTEJAbHOro TOp+
MOXKEHHs M Pe3Koii 3aJepPXKH NOAHHMAIOLErocs Cocyla B CTBOJE WIAaXTH
He MPOH3BOAHTCA.
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Ta6auwua 25
3nauenns Koapduunenta kpg

06 <0,1 0,2 0,3 0,4 0,5 0,6

Tsxenwit
6GeTOH

k‘J "
Llnako-

neM3o6e-
TOH ko 0,72 0,76 0,81 0,86 0,92 —

0,75 0,80 0,85 0,90 0,95 1,00

2.57. JIluHaMMYyeCKHH pacyer pPeKOMEHAYEeTCS IPOH3BOIHTb
B CJepyioliel NOCAEN0BAaTeNbHOCTH:

a) onpeieNuTb JMHAMHYECKHE Harpy3kH OT NOXbEMHBIX Ma-
IUHH H JPYroro TeXHOJOrHYeCKoro o6opy/JoBaHHS;

6) onpenesUTh YaCTOThl COGCTBEHHBIX KoJieGaHHIi;

B) ONpENeqHTh AaMIVIUTYIBl JAHHAaMHYECKHX IepeMelleHui
B TpPOBEPUTH BLIMOJIHEHHE YcJoBHH M. 2.54 oTHOCHTENbHO GH-
3HOJIOTHYECKHX W TeXHOJIOTHYECKHX TpeGOBaHHA MO OrpaHH-
YeHHIO KoJieGaHHIii;

r) onpeaeauTb aMIVIHTYAbl BHYTPEHHHX YCHJMH (M3ruGalo-
LIHX MOMEHTOB, NIONEPEYHbIX CHJI) B KOHCTPYKIHSAX H IPOBEPHTD
HeCyIyl0 CNOCOGHOCTb Ha COBMECTHOE AEHCTBHE CTATHYECKHX
U JMHAMHYECKHX Harpys3oK.

2.58. Hcxoauble naHHBIE AJIS NPOBENEHHS JHHAMHUYECKOTO
pacuera JOJUKHBI OTBed4aTb TpeGoBaHHAM <«HHCTpyKuHH no
pacueTy HeCylHX KOHCTPYKLIHH NPOMBILVIEHHBX 3faHHH W
COOPYJKEHHH Ha AMHAMMYeCKHe HarpysKu» M JOMOJHHTEJIbHO
cofiepxKaTh CJIeJyIolHe CBeACHHs, HeoGXOAHMBIE NJISi ONpeje-
JIEHHS! JUHAMMYECKHX Harpy3oK OT MOABEMHBIX YCTaHOBOK:

a) TMNBl NOJBEMHBIX MAlHH, PEAYKTOPOB H 3JIEKTPOJABH-
ratesieif, MX KOJHYeCTBO, OGWIMii BeC H Bec BpalIAIOUIUXCSH
yacTei, pacroJ/io;KeHue B MJIaHe H 1o BhicoTe GallleHHOTro KOIpa,
crnoco6 KpemyieHHst K HeCyHUIUM KOHCTPYKUHSAM;

6) MaxoBbleé MOMEHTHI PELyKTOPOB H POTOPOB 3JEKTPOABH-
rarejieff, NepejaToyHoe YHC/IO PEelyKTOPOB, YHCJIO OGOPOTOB
3JIeKTPOABHraTeNel H  3KCUEHTPHCHTET HX BpallAIOUHXCA
qacreH;

B) B€C NPHBOJHOrO MIKHBA TPEHHUSA C BaJOM H €ro npHee-
JICHHBI BeC, SKCLEHTPHCHTET €ro ILEHTPa THAMXKECTH, yros oG-
XBaTa €ro KaHaTaMH, BeC KOPEHHON YacTH MOABEMHON MAlIHHBI;

T) THI TOPMO3HHIX YCTPOWCTB;
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1) THMI MOABEMHBIX COCYAOB, HX BEC C NMPHIUENHBIMH YCTpPOH-
CTBaMH, BeC IPOTHBOBECOB, BEJIHYHHA IIOJIE3HOTO Ipy3a, Bec
U KOJIHUECTBO BAaroHETOK NpPH KJETEBHIX NOABEMAX;

€) KOJMYeCTBO TOJIOBHEIX H XBOCTOBHIX KaHatoB, I'OCTHI,
MOAYJIb YIPYTrOCTH OOTSHYTHIX TOJNIOBHBIX KAHATOB H KO3(du-
LHEHT IOTJIOIEHHSI SHEPTHH IPH KoJIeOaHHAX I'PY30B Ha KaHa-
Tax;

I) CXeMbl MOJABEMOB C y4YeTOM NEepPCNeKTHBHOH pa3paGoTKH
TOPH30HTOB, TaXOTPaMMbl TIOABEMOB.

AWHAMHUYECKHE HATPY3KH

2,59, [luHamMHuecKHe Harpy3KH, BLI3BaHHbIE pabGOTOH 3J1eKT-
ponBHrareseii, npeo6pasoBaTe/]bHbIX arperaros, HeypaBHOBe-
LIEHHOCTHIO IIKHBOB TPEHHUS M OTKJIOHAIOIINX IIKUBOB, a TaKXKe
JPYTHM TEeXHOJOTHYeCKHM OOOpYAOBaHHEM, ONpeaensorcs
corsacHo <«MHCTpyKHHMHM mO pacyueTy HEeCYIUHX KOHCTPYKUHH

NPOMBILVIEHHBIX 3JaHHH W CO-

My /'YP\ OPYXKEHHI HAa AWHAMHYECKHE Ha-
#rit) rpysku», «FIHCTPYKIHH TO ompe-

A0 Po(t) JIeJICHHIO THHAMHUYECKHX Harpysok
S OT MallMH, YCTaHaBJHBaeMHIX Ha

NepeKPHITHAX NPOMBILLVIEHHBIX
Pr(t)  3NAHH#A» U NACNOPTHBIM JAHHBIM

l Yo 3aBOJIOB-H3TrOTOBHUTEJIEH.
2.60. JIMHaMHueCKUe YCHJHSA
B BETBAX TOJOBHHIX  KaHaToB
1 pet (puc. 25) npu HOpPMaNbHOM pe-
"t XuMe paboTel ToABeMa (MyckK
L4 orEnF MalllHHbl, PaBHOYCKOPEHHOE H
[ paBHO3aMej/IeHHoe JBHXKEHHe, pa-
6ouee TODMOXKEHHe, 3arpyska H
1 pasrpyska) peKOMeHIyeTcsi 3ame-
0 HATb CTATHYECKHUM SKBHBAJICHTOM,
BEJHYHHA KOTOPOTO OMpefe/sAercs

Puc. 25. CxeMa nasiompese- MO Qopmyne
J€HHA JHHAMHYECKHX YCHJIHMA
B BETBAX TOJIOBHHX KaHaTOB p(;')=]'3p£‘); (i=1,2), (79)

Z,

icZ;

i
rae PY) —MaKcHManbHOE CTAaTHYECKOE HATSIKEHHE B COOTBET-
CTBYyIOLIEHi BETBH TOJIOBHEIX KaHaTOB, OIpexesse-
Moe 1o (opmyJe

PO =Qi4q, i3 (80)
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(; — BeC KOHUEBHIX I'PY30B C YYeTOM XBOCTOBHIX KaH4TOB;
go — BEC BETBH TOJIOBHBIX KaHAaToOB.

2.61. [InHaMHyecKHe HArpy3kud NpH peaqH3auud INpeio-
XPaHHTEJBHOTO TOPMOXKEHHS CJeLyeT ONpenetsTh AJIs Cayyas
AoabeMa rpyxeHoro cocyaa. [Ipu 3toM AHHa rpyxeHoil BeTBH
NpHHUMaeTcs PaBHOH PACCTOSTHHIO OT OCH IUKHBA TPEHHS 10
MecTa B CTBOJIE LIAaXThl, I'Jie IPOHCXOAHT IEPEXOA OT PaBHO-
MEpHOTO JBHKEHHS K paBHO3aMeJJIeHHOMY. J{nHaMHyecKne ycu-
JINS B BETBSIX TOJIOBHBIX KaHATOB (PHC. 25) MOT'YT GbITh HalIeHbI
no ¢opmyne

PO =pWsinv; t; (i=1,2), (81)
rje v; — Kpyropas 4acTotra KoJeGaHHH rpy3oB Ha KaHaTax,
ompesiensieMas 1o gopmyJe
ak;

Vi=—o

]

_ l/ E,J-‘g; @)

a — CKOPOCTb pacnpocmaneﬂnﬁ ynpyroii BoJiHbl fedopma-
IIMH B KaHaTax,
A; — co6GCTBEHHBIE YHCJ/IA, ONpeAeNsieM H3 BhIpaXKeHHs

1.
Aitghi= "‘(’21‘ ; (84)

, (82)

B KOTOPOH

E, — moaynb YNPYTOCTH MeTa/la OGTAHYTHIX KaHATOB, NpH-
Humaembit E, = (1,6 — 1,8)10% kr/cm?;

F — nuomans cenenus TIPOBOJIOK BCEX KaHATOB BETBH;

g — YCKOpEHHe CHJIbl TSXKECTH.

2.62. JluHaMHyecKHe YCHJHSI B KaXKIOH BeTBH TOJOBHBIX
KaHaTOB NPH BHE3aMHOH 3aJlepKe NOJHHMAIOLIErocsl Cocyha
c/elyeTr NpeiCTaBisATh B BHIE ABYX OJHOKPATHBIX KpaTKOBpe-
MEHHBIX HMIYJbCOB CHHYCcOHIaJbHOH ¢(opmbl. OXMH M3 HHX
COOTBETCTBYET YCHJIHIO B BETBH IIO IIEPBOMY TOHY KoJeGaHHH
cucteMbl (CM. pPHC. 25) M HMeeT IPOJOJIKHTENbHOCTb AeACTBHSA

‘r1=v11; JApyroii paBeH CyMMe UMITYJIbCOB BCEX MOCJIELYIOUIHX

TOHOB M HMeET NPOJOJIKHUTEIBHOCTh 1,:;— BeauyuHe HM-
3
NYJIbCOB ONpENeNsoTcs Mo (opMyIam:

2 o | o)
dagy vy ) ; S(ﬂ{),—_-_zaﬂ"2 2 M(l—cos Iy n). (85)
av g Vi

Vv,
n=2 n

() —
S1 =
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rae v, — MaKCHManbHast CKOPOCTb HOABEMA;
CH, C{) — roapuunenHTs, NPONOPHHOHAALHBE aMIIK-
TYAHHIM 3HAYEHHAM JMHAMHMYEeCKMX YCHJIH
B BeTBAX TOJIOBHLIX KaHaToB NPH KoJeGaHHAX
CHCTEMB NO n-MYy TOHY. MaKcHMajbHble 3Ha-
yenns C3 ANA Clyuyas BCTPeud NOAHHMAIOLLE-
rocst cocyja ¢ aGCOJIOTHO KECTKOH INperpanof
INs OAHHMAIOIEHACH M onyCKalolleHcs BeTBH,
COOTBETCTBEHHO OMNpEAEAIOTCA MO CJIeAYIOUHM

dopmynam:
A L A
ch — SN @ B os 2 w0y n=1, 2...
n Kn [
3nechb
1 2 2\,
Kn=hn Ly (l—n)———[sm—"xn—sin m (21+%u—’)]}+
2\ i 1
sin 2nA, . 2L
+7.n( - 2}2 SR smznkn—}—z sin? =% un);
in2 ) {
Ly= L P orn=— arctg {—2;
sin—% (z1 4+ %a—1) u n
z /4
n ZTI ’ a2=iQ02_ H
_ g ! ahy
a3 '_gM ’ n= l ’

Mg — npHuBelieHHass K OKPYXHOCTH IUKHBa TPEHHs Macca
BCceX BpAlIJIOIUXCH YacTed MOABLEMHOH YCTaHOBKH
(OTKJIOHSIIOLIHE WIKMBHI, PEAYKTOPH, POTOPHl 3JEKTPO-
JBHraresef).

3HauenHe A, onpenesercs U3 ypaBHEHHS
2
tgn?»n[( i ~l)tg (n-l)ln+<~;: +—l-) Kn]-—

g Ol3 a3

A
——tg(m—1)Ag—1=0. (86)
2]

Npumevyvannasa l. Jlanua nofHHMaloWencs BeTBH KaHAaTOB NpPH-
HHMaeTcs corJaacho m. 2.61.

2. Inst onpeleneHHs KO3(dHUHEHTOB C‘r‘) PeKOMeHAYeTCs NoJb30BaTh-
ca pacyeTHHIM GraHkoM (Tabua. 26).

3. Tlpu onpejenenny KMNyJbca O BTOPOMY TOHY, C NIpHEMJIeMOH Aas
NPaKTHKH TOYHOCTDLIO, OCTATOYHO YAEPKHBATh ABa-TPH YJeHa psaja (85).
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PacueTuniii 6AaHk onpenefieHHs KO3(GHHUHEHTOB C(n”

Ta6auna 26

ol A [ he f2nha | sin@®) | (5)%(5) | sin (4) | cos (3) | @t An |arcte 9)f (1—m) Anl(10)—(11)f 2X(12)
1 2 3 4 5 6 ‘ 7 8 9 10 11 12 13
I1podosxcenue maba. 26

sin (13)| cos (12)| sin (12)}(5): (16)[ (17)% | 0,5 Ag [(19)X(7)|] 2X(10)] sin (21) |(22)—(14)|(23)%(19) (!__(EZ)— (25) X (18)
14 15 16 17 18 19 20 I 21 22 23 24 25 26
I1podorncenue maba. 26

2x6) (fof | @0 |u8x (@) Zya0) [@N+@D) 1—0) | FUL THE | 4203 ja5x a7 @3 @0 67 = @6y
27 28 29 30 31 32 33 34 35 36 37 38 39
a UG



4.  Ecan B pesyabTare pacueToB NOJNYYHTCS, 4TO 3HAYEHHE BLIPaXKeHHs!

20‘]000 & i)

) | cy jﬁo.ubme CYMMapHOro pasphIBHOTO YCHJIHS K3HAaTOB BETBH
I n=1

(Pp), 9TO NPaKTHYECKH HEBO3MOXHO, TO B STOM CJyYae BMECTO KO3(dH-

MEHTOB CL‘) B dopmyJinl (85) ciienyeT noAcTaBAATh KOI(PHIHEHTH (_fo),
KOTOphble PaBHHl

gPpCfy

W=
2aqqu, ) | Cg)l
n=1

2.63. KosdduuueHnt neperpyskd Ajas AMHaAMHUECKHX Ha-
rPY30K, BO3HHMKAIOWHUX NPH IPEIOXPAHHTENBHOM TOPMOMEHUH
H BHe3alHOH 3aj/iepKKe COCYAa B CTBOJIE LIAXThl, IPHHHMAETCS
paBHbIM 1.

2.64. Ilpu npoBepke Hecylleli CNOCOGHOCTH OalleHHOro Koi-
pa U ero 371eMEHTOB Ha COBMECTHOE JeHCTBHE CTATHYECKHX H
JMHAMHYECKHX Harpy3ok, Harpy3kH, BO3HHKaIOUIHE IIPH Ipe-
JOXPaHUTEJbHOM TODMOXKEHHH, YUHMTHIBAIOTCS B OCHOBHOM COYe-
TaHHU HAarpysok ¢ Ko3(hdHIHEHTOM COYeTaHHsd, paBHbIM 1, a
NIpH BHE3aNTHOH 3ajJiepaXKe COCyJa B CTBOJIE — B 0COGOM coye-
TaHHU Harpysok ¢ xKosdxpunuentom coyeranus 0,8.

2.65. Ilpu oGopynoBaHHH 6allleHHOTO KOMpa HECKOJbKUMH
NMOABEMaMH pacyeT KOHCTPYKUHMH CJaefyeT NpPOH3BOAHTL AJs
HeBbrojHelllei KOMOHHALHK Harpy3oK. IlpenoxpanurenbHoe
TODMOXKEHHe HaJJIeXXUT DPacCMaTpHBaTh OJHOBPEMEHHO NSt
BCEX, HECKOJIbKHX HJIH OJHOH MOABEMHOH MalllMHLI, a BHe3ar-
HYIO 3aJePXKy cocyja B CTBOJIe, BBHAY €e CyYaHHOro xapax-
Tepa, CJAEAYeT pacCMaTpHBaTh TOJbLKO MJI OAHOH M3 MalllMH NpH
HOpMasbHO#H paGoTe OCTaJbHBIX.

PACYETHBIE CXEMbI, YACTOTblI H ®OPMb!
COBCTBEHHBIX KOJIEBAHHHA

2.66. Uacrortl ¥ (popMbl COGCTBEHHBIX KoJie6aHHH KOH-
CTPYKUMH GalleHHOro Konpa OmNpejessioTcss B COOTBETCTBHH
C pacyeTHbLIMH CXeMaMH COOPYKEHHS HJIH ero jemeHToB. Pac-
YETHYIO CXeMy CJ/IeflyeT NpPHHHMaTh C Y4YeToM ocoGeHHoCTell
KOHCTP yKIHH, PYKOBOACTBYSICh B KaXXIOM KOHKPETHOM CJyuyae
COOGpaXKEHUAMH HaHJYYILEro COOTBETCTBHS CXeMbl (aKTH-
4ecKoi paboTe KOHCTPYKLHUH.

2.67. Ilna omnpefeseHHs] 4YacTOT COGCTBEHHBIX TOPH30H-
TaNbHBIX KOJIeGaHHH pacueTrHylo cXeMy JJs KONpOB C Hecy-
UHMH CTEHaMH CJIeAyeT NPUHHUMATh B BHAE YNMPYroil KOHCOJIH
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C COCpEIIOTOUEHHLIMH B YPOBHSX MEPEKPLITHH WJIH APYTHX Xa-
paKTEepHbIX MecTax (B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO pellle-
Hus GalllHU H pacrnpene/eHus BeCOBbIX HarpysokK) MacCaMH WJIH
¢ Maccoit, pacnpenenesHoil 1o Beicote (puc. 26). Ilpu sTom Ko-
Tiep coBepllaeT TOJbKO H3rHOHbIE KosleOaHus. PacyeTHbie CXeMbl
KapKaCHbIX KONpPOB NDHHHMAIOTCSI B COOTBETCTBHH C YKa3a-
HUAMH «MHCTpYKUUM Mo pacyery HeCylUMX KOHCTPYKIHH Npo-

a J) 8 2) 9 e
Mn 7 My s n — 7 -
el s s] & IS ] = = =
G5 ClS | §LEE™ S QH™ | B £
~Mrs @—4 - —=H" 8" = =
% W= g NH = =
~ S 88 <8 |.H |.E
X B T—H. g: hg
; & —H: [SB |§E
, Y ] ~ SEm; = S H
e = fQgm | aH™ | =|AH
3] & —g g [“H T|%E
Fol M;N L a._-—EZ a.——Ei = Hm
2T Y B = = = =
Mz o M, é‘EEmZ < E:mf H E
R ) 5( - - - =
Myl L %:1 =0 - =
brzd be R Y Ve ((errrrsid
< < QY%;

g
e )

Puc. 26. PacueTble cxeMbl GalIEHHBIX KOMPOB

a, 6 — ¢ COCPEAOTOYeHHBIMH MaccaMH H YNPYrof HJAN XecTKoR omopo#; 6, 2 —
¢ Maccofl, PaBHOMEDHO pacnpeleNeHHOR HA Y4YaCTKax ¢ PpasfH4HOM JKECTKOCTbHIO;
@ e —c paBHOMepHO pacnpejeseHHoft Maccoft H MOCTOSHHON KECTKOCTBLIO

MBIIIJIEHHBIX 3JaHHH M COODYXEHHH Ha JMHAMHYECKHE Harpys-
Kup. PacueTHble cXeMbl JJ1s BCEX BHJOB KOMNPOB CJEAyeT IpH-
HUMAaTh C YY€TOM HepaBHOMEPHOIO CXKaTHS TPYHTA MNOA MOAO-
IIBOH (QyHAAMEHTa NMpH NOBOPOTE MOCJHEAHEr0 B BEPTHKAJbLHOH
IVIOCKOCTH.

IlpumeuyaHnusa: l. Jas ckaabHbIX H MaJnofedoOpMHPYEMBIX TPYH"
TOB MOJKHO He YUHTHIBaTb NIOKATJAHBOCTb OCHOBAHHSA H PACUETHYIO CXeMy
NpPeACTaBAATh B BHIE XKeCTKO 3ajileJaHHOH Ha ypoBHe BepxHero o6peaa
¢yHzaMeHTa KOHCOJIH.

2. Jlna KapKaCHHX KONPOB, HMEIOWIHX NEPHOJA COGCTBEHHBIX KoJe-
Gaunii (ocHoBHO# TOH) GoJee 0,5 ¢, AOMyCKaeTcs NpPHHHMAaTb pacyer-
HYI0 cXeMy KaK AJs1 KONPOB C HeCYHHMH CTEHaMH.

2.68. Pacuernnie cxembl NEPEKPLITHH NPH pacyere Ha Bep-
THKa/MbHbIE KoJebaHusl CJaeayeT HasHayaTb B COOTBETCTBHH
¢ «MHCcTpyKuMe# 1Mo pacueTy HeCYIIHX KOHCTPYKLUHH NPOMBI-
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LIVIEHHBIX 3JaHHH U COOpYXKEHHHl Ha JHHAMHYECKHe HAarpy3KkH»,
ITpu sToM KoHuEI 6aoK NepeKphLITHil, 3afe/laHHbe B HAPYXKHbIe
HeCyIHe KeJIe306€TOHHbIE CTEHBl, NIEPErOpoAKH M BHYTPEHHHH
KOpoG, MPHHHUMAIOTCS CBOGOAHO JIeXalUHMH Ha onopax (lwap-
HHpHOe oNHpaHue).

2.69. DaueHHbl Konep uMeeT P YaCTOT COGCTBEHHBIX TO-
PH30HTANbHBIX KoJieGaHuil. HHeIo BEIUHC/ISAEMBIX YacTOT (COOT-
BETCTBEHHO H KOJIMYECTBO COCPEAOTOYEHHBIX MacC NpH BhiGope
pacyeTHO# cxeMbl) CIefyeT ONpenensTh B COOTBETCTBHH C «HH-
CTPYKIIHel MO pacyeTy HeCyIHX KOHCTPYKUHH NPOMBILIIEHHBIX
3/laHHil U COOPYXKEHHH Ha JMHAMHYecKHe Harpy3KH», a TaKKe
B 3aBHCHMOCTH OT YaCTOT HCTOYHHKOB BO36GYXEHHS TakK, 4TOGbI
NOC/ERHASA H3 BBHIYHCAAEMBIX YaCTOT NpeBbIlIana Gbl YacTOTy
BBIHYXK/IEHHBIX KoJieGaHu#. UHc/Io BBIYMC/AAEMBIX YacTOT A/
JIOGBLIX PaCYeTHHIX cXeM GallleHHBIX KOMPOB pPEKOMEHAyeTcs
OINpeneNisTh B CJENYIOMeH MOC/IeN0BaTelbHOCTH:

a) yCTaHOBHUTb Ha OCHOBAaHHH TEXHOJOTHYECKOTO 3afaHHs
MaKCHMaJIbHYI0 YaCTOTy HCTOYHHKOB BO3OYXIEHHA (®pa4)}

6) onpeneIUTb OTHOCHTEIbHYIO JKECTKOCTh OCHOBaHHSA GalllHU
no gopmyie

ColpH
%="Fr (87)
rie EJ — u3ru6Hasi XeCcTKOCTh KOIpa;

Jp — MOMEHT HMHEDUHH IJIOIANH OCHOBAHHS (yHIameHTa

OTHOCHTEJIbHO OCH NOBOpOTa;

Cy — K03hOHIHEHT YNAPYroro HEpaBHOMEPHOTO CXKATHA
TPYHTa, ONpeJe/sieMbli B COOTBETCTBHH C HOpMa-
THBHEIMH JIOKYMEHTaMH MO pacyery OCHOBAHMH H
(yHAameHTOB;

B) HaifiTh 3Havenue A; npu i < 8 no rpaduky (puc. 27),
npu i > 8 no gopmyJe

Ai=Agtn (i—8); i=9,10... (88)

I) onpeneiuTb COGCTBEHHbIE KPYroBble YacTOTh KoJsieGaHHi
no ¢opmyiie

-3
H? m'’

=

(89)

1) KOJIMYECTBO 9acToT (), HEOOXORMMOe JJIf pacyera TOHOB
COOCTBEHHBIX KOJeGaHHH, ONMpeNeNsloT M3 YCIOBHA p; >
> 1,3 o,y
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NMpumeuadue DopMyna (89) u rpadux A; = f (oy) cupasenu-
BBl AJISI PACUETHOH CXeMBl KOIpa B BHJE YNPYro 3aJe/IaHHOH KOHCOJH
NOCTOSAHHOM 3KECTKOCTH 0 BHICOTE C PABHOMEPHO pacmpefieIeHHO# Mac-
coii.

2.70. Yactorel W ¢(opMbl COGCTBEHHBIX TOPH30HTAaJbHBIX
KoseGaHMi Kompa MOryT ObiTh HaiifileHbl 1o ¢opmyaam «HH-
CTPYKIIHH TIO pacueTy HeCYIUX KOHCTPYKUHMH NPOMBIIEHHBIX
3IaHUH H COOPYKEHHUN Ha JUHAMHYECKHE HATPY3KHY.

2.71. KpyroBnie 4acToThl COOGCTBEHHBIX TI'OPH30HTAIbHBIX
KoJIeOaHUH AJ1s1 pacyeTHRIX CXeM C OJHOH, IBYMS H TpeMs CO-
CPEJOTOYCHHBIMY MaccaMH ONPejesioTCsl H3 BhIDaXKeHHH:

1
Pi= VM]_ 611 ’ (90)

_ (My 8314 M; 820 F 1V (My 81— M3 85)® +4M; M, 8%,
2M; My (811 820—8%2) '

My My Mg (811 820 833— 841 823 — 0y 635 —0833 8354282 813 623) P? +
+ (M1 M3 835 + My My 833 + Mo M3 835 — My My 81y 820 — My M58y, 833—
— M M3 825 833) pt -+ (My 811+ M3 8ga+ M3 833) p7—1=0, (92)

(1)

P1,2

rae M, ... M, — cocpeOTOYeHHBIE MacChl, MPHJIOXKEHHHIE B
! Toykax 1, 2, 3...n;
8;, = 0,; — mepemeleHue i-i Maccel OT JeHCTBHS €HHUY-
HOM CHJIBI, MPUJIOKEHHOHN K k-#i Macce,
Iepemerienns §;; AJIsT KOHCOMH C MOCTOSTHHOH K€CTKOCTBIO
NO BBICOTE C YYETOM yNMPYrOCTH OcHoBaHus (pHuc. 26, a) ompe-
neasiores no gopmyae

i+hy). 9
BT T ) (93)

Bip=

2.72. Jns pacueTHBHIX CXeM KOIPOB C AUCKPETHBIMH M pac-
npefesieHHBIMH MaccaMH, MMEIOIIMMH PasJHYHYIO KeCTKOCThb
O BBICOTE, a TaKXKe JJ1si CXeM C YHCJIOM cTeneHei cBo6oanl 6onee
TPEX H MOCTOSIHHOH KeCTKOCTBIO, 11e/1ec006Pa3Ho HCIONb30BaTh
MeToJ/l HayaJbHBEIX MapameTpoB B MaTpuuHOi dopme. IIpu stom
onpesieNleHHe COGCTBEHHBIX YacToT KojeGaHuH clenyer Nmpous3-
BOJWTbL Ha BHIYHCJIUTEJbHHX MalIHHaX.

2.73. MarpH4Hoe ypaBHeHHE MeToja HadasbHBIX MapaMer-
POB 2/ pacyETHOM CXeMbl B BHIE KOHCOJIH C IOCTOSTHHOH HJIH
nepeMeHHoOH 10 BLICOTE H3THOHOH xecTKocThio (puc. 26, a),
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¢ Jo6bIM YUCJIOM CTeleHell CBOGOAb! (COCPENOTOYEHHBIX Mace)
H C y4Y€TOM YIPYrOCTH OCHOBAHMS UMEET BH]

Yn =My Gy Mp_1Gn ... M; Gi... My Ga My G, P, Yo, (94)

rae Y,, Y, — Marpuubl-cTONOUbl I1apaMeTPOB B HaualbHOM
H 1-M CEUeHHH;
M, — MaTpuua COCpPeIOTOUeHHOH Macchl;
G; — nepexonHasi MaTpHLA KECTKOCTH;
&, — MaTpulla ONOPHI, YYHTHIBAIOWAs YIIPYrocThb OC-
HOBAHHS.
BenuyuHb, BXojsue B ypaBHeHHe (94), omnpenensiorcs
U3 CJIeAYIOIMIUX BhIpaXKEHHIH:

- 0 ]
P H !/1;1
Yo=} 0 (95); Vo= ®00 ) (96)
QuH3 0
EJ -
E Bi B B |
1 00 0 2(21' Gai
= _lo 100 B: p?
M= 97); Gi=|0 1 — X_1; (98
=lo 01 of ©7 f a 2 | ©®
0; 0 0 1 0 1 B:
_0 0 1 _
1 0 0
01 00
- , 99
1o o, 1 0 %)
00 01
rae
M;p*H® El; hi Colgp H
pPi= EJ ) A= EJ ’ ﬁl"—H 3 Op= EJ *

B Boipaxkenusax (95 — (99) npuHATHI caenyrouue GyKBeH-
Hble 0603HayeHHs:
Yn — aMIUINTYAa TOPH3OHTAJBHOTO CMEIIEHHSI B #-M Ce-
YeHUH;
Po ¥ @, — aMIVIHTYABl YIJIa IOBOPOTa B HAuyalbHOM U n-M ce-
YEHHUH;
Qo — aMnauTYyja nonepeyHoi CHIbI B HaUaJbHOM CEeYEeHMH;
H — nosnnasi BHCOT2 KONpa € yyeToM (YHIaMeHTa;
h;, EJ; — COOTBETCTBEHHO BBHICOTA H H3THOHAS KECTKOCTb £-IO
yyacTKa Kompa, npuueM 3a BejauyuHy EJ npunu-
MaeTcsl XKeCTKOCTb JI060TO y4acTKa.

67



2.74. MaTpuuHOoe ypaBHEHHEe [/ PacYETHOM CXEMEl B BHJE
JKeCTKO 3aleJaHHOH KOHCOJIH ¢ J1OObIM YHCJIOM CTE€eHeH CBO-
6oxnl (puc. 26, 6) HMeeT BHA

yn=—Mn Gn Mn_lGn_l.-.E Gi...MngM}_GIYO, (100)

rne

- o "

~0 Yn
2

Yo=| Mot (1o1); Va=| 7] (109

EJ 0

QH? 0
_ EJ _

B Buipaxennn (101) ﬁo — aMIJIMTyAa HU3rH6aiolero Mo-
MeHTa B 3aJleJIKe.

2.75. MarpuyHoe ypaBHeHHe I/l PAcUeTHOH CXeMbl B BHIE
KOHCOJIH C Dachpefie/leHHOH MacCoi, ¢ MOCTOSHHOH HJH mepe-
MEHHOH 10 BHICOTE KECTKOCTBIO M C YYeTOM YNPYTOCTH OCHO-
BaHHuA (puc. 26, 8, 0) uMeeT BUA

Yn=ZnZn_1...Z,Zl¢0YO, (103)

B KOTOPOM 3HaueHHus Y, u @, onpenensior u3 (95) u (99), a se-
JHYHHY A; HAXOAAT W3 BHIPAXKEHUS:

- p? i
4; B: B; —a—‘i- C; r D;
A }
- D; A; B Bi B Ci
Aa P X * (104)
i= 4 4 »
= 7‘2" i %i Dz Ai |3z B;
Bi B:
Al o; Af 4
R Mp o4
- B i Bi -
rae
Ehoo h o M mipt

U=y b B=g T e

m; — Macca €IHHHUbI JJIHHBI i-ro ydacTtka.
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B cocras nepexomHo# MaTpHisl 74—,- BXOAAT (PYHKUHHU:

1
Aj=—(ch A; +cos A;); B,—:—l— (sh A;+sin Ap);
2 2h;

1

Ci=2—}§—.

1
(ch A;—cos A;); Dj=— (sh A;—sin};),
2M;
KOTOpbi€ BbIpaKaloTCA yepe3 TabyJHpOBaHHblE (YHKUHH
A. H. KpsutoBa

M=S(h); Bi— T (M) . C= U (M) V (M) .

A; A A

Uucnendple  3HayeHHs — TaGy/aHPOBAaHHBLIX  (YHKIMi
A. H. KpruioBa npusesieHs! B Ta6n. 27.

2.76. [lns ompejesieHHs1 KPYrOBbIX YacTOT COGCTBEHHBIX
KoJie6aHHi U3 MaTpuuHbIX ypaBHeHuil (94), (100) u (103) He-
06XOAMMO NIPOH3BECTH NEePEMHOXKEHHE COOTBETCTBYIOWIMX MaT-
PHIL (32 MCKJIIOUEHHEM MaTpHIBI-CTOJIONA Y,) ¥ B NOJy4eHHOH
pesyJbTHPYIOEH NEPeXOfHOH MaTPHLE YAepKaTb 3JIEMEHTH,
CTOAIIME Ha NepeceyeHHH TeX CTPOK, HOMepa KOTOPBIX COBMa-
JlaloT ¢ HOMEPaMH HyJIeBhIX 3/71EMEHTOB MaTPHULbLE Y, H TeX CToJ6-
OB, HOMEPa KOTOPHIX COBIAJAIOT C HOMEPAMH HE PaBHBLIX HYJIIO
3JIEMEHTOB MarpHUH Y,. PacKphiTHe ONpenennTesas NOJyYeH-
HOH KBaJpaTHOH MaTPHIBl BTOPOro NopsAKa H NPHPaBHHUBaHHE
€ro HYJIO JaeT ypaBHeHHe, KODHH KOTOPOTro GYRYT SBJSATHCS
HCKOMBIMH KPYTOBBIMH 4acTOTaMH.

D;=

NEPEMEWEHUA U BHYTPEHHHE YCHJIUA

2.77. Pacuer snemeHTOB OallleHHOrO KONIpa Ha Harpysky,
BO3HHKAIOIIKE IIPH PA3JIMYHBIX pexXHMax paboTel MOABEMa,
HeoOXOJHUMO TNPOU3BOAHTBL C YYETOM CXeM INPHUJIOXKEeHHS 3THX
Harpy3ok (pHc. 28). B ofuem cnyyae npu TOPMOXKEHHH Ha
HecyllMe KOHCTPYKIHH GalleHHOTro Kompa (mepekphiTHe Ma-
IIKHHOTO 3ajla; NepeKpLITHe, Ha KOTOPOM pPaCOJIOXKEeHHl OT-
KJIOHSIIOLIME IIKHBbI; HECYIIHe CTEHbl HJIH KapKac) JeHCTBYIOT
HarpysKH, ONpefelsieMble 10 CIeIYIOUHM (hopMyJiam:

a) TepexkphITHE MAUIMHHOTO 3aJa

(5" —Pg¥ cos y) R

N = M l
N ) o ; (105)
(1) (2)
()= [ Pa’l 41 Px” | cosy _Pw0. (106)
a a
M(f)= P2 bsinvy; (107)
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oL

Ta6bauma 27
®yukuuu cos A, sin A, ch A, shA u dyuknun A. H. Kprinora

1 1 .
S(4) = 5 (cos b+ chR); T(hy=—gr(sin &+ sh 4); Uhy=—g-(ch A—cos ); V(h)=—p-(sh A—sin 7)

cos A sin A ch A sh A S (M) T (&) U (») V)

coogoo
oooggﬁwm'—o

COOOOOOOOOOO

o ot bt
BE5SenrenEo88S

OO0 OoOOCOoC
RN

N —

COOCOCOOCOOCOOOOOOOOODOOOOOOOODOOOOD
RN OCRNDTNAWN=COCOONONAWN—~OQOOIC U W

QOO O O b o b b B B s W i P G0 G0 00 Q0 00 GO G0 Lo GO GO RD BD ND R B D ND

|V

0,00000 0,00000
00000 | 1,00000 0, 00000 1,00000 0,00000 ,

g | poi | vome | soom | viod | oo | RO | G0
0.99980 0,02000 | 1.00020 : . , , ;00000
: 0, 03000 0,00045 0,0000
0.,99955 0,03000 | 1.00045 0.03000 1,00000 i : 1
: ! 0,04000 0, 00080 0,0000
0.99920 0.03999 | 1.00080 0.04001 1,00000 , , !
; ' 0,05000 0,00125 0, 0000
0.99875 0,04998 | 1.00125 0. 05002 1,00000 0,05000 0.00125 0.00002
0.99820 0.05996 | 1.00180 0. 06004 1,00000 , , 00004

. : 007000 000245 0.0
0,99755 0,06994 | 1.00245 0.07006 1,00000 007000 0.00245 0,00006
0.99680 0.07991 1,00320 008009 1,00000 0.08000 0,00320 0,00009
0.99595 0.08988 | 1.00405 0,09012 1,00000 0,09000 0,00405 0,00012
0.99500 0,09983 | 1.00500 0.10017 1,00000 0.10000 0,00500 0,00017
0.99396 0.10978 | 1.00606 0,11022 1,00001 0.11000 0.00605 0,00022
0,99281 0.11971 1,00721 0,12029 100001 0, 12000 0,00720 0,00029
0.99156 0.12963 | 1.00846 0,13037 1.00001 0,13000 0.00845 0,00057
0,99022 0,13954 | 1.00982 0. 14046 1,00002 0.14000 0,00980 0,00046
0,98877 0,14944 | 1.01197 0, 15056 1100002 015000 0,01125 0,00056
0,98723 0.15932 | 1.01283 0,16068 1.00003 0,16000 0.01280 0,00065
0.,98558 0.16918 | 1.01448 0.17082 1,00003 0,17000 001440 0.00052
0.98384 0.17903 | 1.01624 0,18097 1,00004 018000 0.01620 0.00067
0.98200 0,18886 | 1.01810 0.19115 1.00005 0,18000 0,01805 0,00115
0.98007 0.19876 | 1.02007 0,20314 1.00007 0,20000 0.02000 0,00134

’ 0,20846 | 1.02213 0.21155 1.00008 2 : X
8’33%88 0,21823 | 1.02430 0.22178 100010 0.22000 0.02420 0.00178

0,97367 0,22798 1,02657 0,23203 1,00012 0,23000

0,02645 0,00203
0,97134 0,23770 1,02894 0,24231 1,00014 0,24000 0,02880 0,00231
0,96891 0,24740 1,03141 0,25261 1,00016 0,25000 0,03125 0,00261
0,96639 0,25708 1,03399 0,26294 1,00019 0,26001 0,03380 0,00293
0,96377 0,26673 1,03667 0,27329 1,00022 0,27001 0,03645 0,00328
0,96106 0,27636 1,03946 0,28367 1,00026 0,28001 0,03920 0,00366
0,95824 0,28595 1,04235 0,29408 1,00029 0,29001 0,04205 0,00407
0,95534 0,29552 1,04534 0,30452 1,00034 0,30002 0,04500 0,00450
0,95233 0,30506 1,04844 0,31499 1,00038 0,31002 0,04805 0,00497
0,94924 0,31457 1,05164 0,32549 1,00044 0,32003 0,05120 0,00546
0,94604 0,32404 1,05495 0,33602 1,00049 0,33003 0,05445 0,00599
0,94275 0,33349 1,05836 0,34659 1,00055 0,34004 0,05780 0, 00655
0,93937 0,34290 1,06188 0,35719 1,00062 0,35004

0,06125 0,00715
0,93550 0,35227 1,06550 0,36783 1,00070 0,36005 0,06480 0,00778
0,93233 0,36162 1,06923 0,37850 1,00078 0,37006

0,06845 0,00844
0,92866 0,37092 1,07307 0,38921 1,00086 0,38006 0,07220 0,00915
0,92491 0,38019 1,07702 0,39996 1,00096 0,39007 0,07605 0,00989
0,92106 0,38942 1,08107 0,41075 1,00106 0,40008 0,08000 0,01067
0,91712 0,39861 1,08523 0,42158 1,00117 0,41009 0,08405 0,01149
0,91309 0,40776 1,08950 0,43246 1,00129 0,42011 0,08820 0,01235
0,90897 0,41687 1,09388 0,44337 1,00142 0,43012 0,09245 0,01325
0,90475 0,42594 1-,09837 0,45434 1,00156 0,44014 0,09681 0,01420
0,90045 0,43497 1,10297 0, 46534 1,00171 0,45015

0,10126 0,01519
0,89605 0,44395 1,10768 0,47640 1,00186 0,46017 0,10581 0,01625
0,89157 0,45289 1,1]1250 0,48750 1,00203 0,47019 0,11047 0,01731
0,88699 0,46178 1,11743 0, 49865 1,00221 0,48021 0,11522 0,01844
0,88233 0,47063 1,12247 0,50984 1,00240 0,49023 0,12007 0,01961
0,87758 0,47943 1,12763 0,52110 1,00260 0,50026 0,12502 0,02084
0,87274 0,48818 1,13289 0,53240 1,00280 0,51029 0,13007 0,02211
0,86782 0,49688 1,13827 0,54375 1,00304 0,52031

0.13522 0,02344
0,86281 0,50533 1,14377 0,55516 1,00329 0,53024

0,14048 0,02481
0,85771 0,51414 1,14938 0,56663 1,00354 0,54038 0,14583 0,02624




GL

€L

I1podoaxcenue maba. 27

A cos A ’ sin A ‘ ch 2 ( sh A ‘ S (A'.) ‘ T (A) ’ U (M) V (A
0,55 0,85262 0,52269 1,15510 0,57815 1,00381 0,55042 0,15129 0,02773
0,56 0,84726 0,53119 1,16094 0,58973 1,00410 0,56046 0,15684 0,02927
0,57 0,84190 0,53963 I,16690 0,60137 1,00440 0,57050 0,16250 0,03087
0,58 0,83645 0,54802 1,17297 0,61307 1,00471 0,58054 0,16825 0,03253
0,59 0,83094 0,55636 1,17916 0,62483 1,00505 0,59060 0,17411 0,03424
0,60 0,82534 0,56464 1,18547 0,63665 1,00540 0,60074 0,18006 0,03601
0,61 0,81965 0,57287 1,19189 0,64854 1,00577 0,61070 0,18612 0,03784
0,62 0,81388 0,58104 1,19844 0,66049 1,00616 0,62076 0,19228 0,03973
0,63 0,80803 0,58914 1,20510 0,67251 1,00656 0,63082 0,19853 0,04169
0,64 0,80210 0,59720 1,21189 0,68459 1,00699 0,64089 0,20489 0,04369
0,65 0,79608 0,60519 1,21879 0,69675 1,00742 0,65097 0,21136 0,04578
0,66 0,78999 0,61312 1,22582 0,70897 1,00790 0,66104 0,21791 0,04793
0,67 0,78382 0,62099 1,23297 0,72126 1,00830 0,67112 0,22458 0,05013
0,68 0,77757 0,62879 1,24025 0,73363 1,00891 0,68121 0,23134 0,05248
0,69 0,77125 0,63654 1+,24765 0,74607 1,00945 0,69130 0,23820 0,05477
0,70 0,76484 0,64422 1,25517 0,75858 1,01000 0,70140 0,24516 0,05718
0,71 0,75836 0,65183 1,26282 0,77117 1,01059 0,71150 0,25223 0,05967
0,72 0,75181 0,65938 1,27059 0,78384 1,01120 0,72161 0,25939 0,06223
0,73 0,74517 0,66687 1,27849 0,79659 1,01183 0,73173 0,26666 0,06486
0,74 0,73847 0,67429 1,28652 0,80941 1,01249 0,74185 0,27403 0,06756
0,75 0,73169 0,68164 1,29468 0,82232 1,01318 0,75198 0,28149 0,07034
0,76 0,72484 0,68892 1,30297 0,83530 1,01390 0,76211 0,28906 0,07319
0,77 0,71791 0,69614 1,31139 0,84838 1,01465 0,77226 0,29674 0,07612
0,78 0,71091 0,70328 1,31994 0,86153 1,01542 0,78240 0,30451 0,07913
0,79 0,70385 0,71035 1,32862 0,87478 1,01623 0,79256 0,31238 0,08228
0,80 0,69671 0,71736 1,33743 0,88811 1,01707 0,80273 0,32036 0,08538
0,81 0,68950 0,72429 1,34638 0,90152 1,01794 0,81290 0,32844 0,08862
0,82 0,68222 0,73115 1,35547 0,91503 1,01884 0,82309 0,33662 0,09194
0,83 0,67488 0,73793 1,36468 0,92863 1,01978 0,83328 0,34490 0,09535
0,84 0,66746 0,74464 1,37404 0,94233 1,0207¢ 0,84348 0,35329 0,09885
0,85 0,65998 0,75128 1,38353 0,95612 1,02175 0,85380 0,36177 0,10242
0,86 0,65244 0,75784 1,39316 0,97000 1,02280 0,86392 0,37036 0, 10608
0,87 0,64483 0,76433 1,40293 0,98398 1,02388 0,87415 0,37905 0,10983
0,88 0,63719 0,77074 1,41284 0,99806 1,02500 0,88440 0,38785 0,11366
0,89 0,62941 0,77707 1,42289 1,01224 1,02615 0,89465 0,39674 0,11758
0,90 0,62162 0,78333 1,43309 1,02652 1,02735 0,90492 0,40573 0,12159
0,91 0,61375 0,78950 1,44342 1,04090 1,02858 0,91520 0,41483 0,12570
0,92 0,60582 0,79560 1,45390 1,05539 1,02086 0,92549 0,42404 0,12990
0,93 0,59783 0,80162 1,46453 1,06998 1,03118 0,93082 0,43335 0,13418
0,94 0,58979 0,80756 1,47530 1,08468 1,03254 0,94612 0,44275 0,13856
0,95 0,58168 0,81342 1,48623 1,09948 1,03395 0,95645 0,45227 0,14303
0,96 0,57352 0,81919 1,49729 1,11440 1,03540 0,96679 0,46188 0,14761
0,97 0,56530 0,82489 1,50851 1,12843 1,03690 0,97716 0,47161 0,15297
0,98 0,55702 0, 83050 1,51988 1,14457 1,03845 0,98753 0,48143 0,15704
0,99 0,54869 0,83603 1,53141 1,15983 1,04005 0,99793 0,49136 0,16190
1,00 0,54030 0,84147 1,54308 1,17520 1,04169 1,00833 0,50139 0,16687
1,01 0,53186 0,84683 1,55491 1,19069 1,04338 1,01876 0,51152 0,17193
1,02 0,52337 0,85211 1,56689 1,20630 1,04513 1,02920 0,52176 0,17710
1,03 0,51483 0,85730 1,57904 1,22203 1,04693 1,03953 0,53211 0,18237
1,04 0,50622 0,86240 1,59134 1,23788 1,04878 1,05014 0,54256 0,18774
1,05 0,49757 0,86742 1,60379 1,25386 1,05068 1,06064 0,55311 0,19322
1,06 0,48887 0,87236 1,61641 1,26996 1,05264 1,07116 0,56377 0,19880
1,07 0,48012 0,87720 1,62919 1,28619 1,05466 1,08169 0,57454 0,20449
1,08 0,47133 0,88196 1,64214 1,30254 1,05673 1,09225 0,58540 0,21029
1,09 0,46249 0,88663 1,65525 1,31903 1,05887 1,10283 0,59638 0,21620
1,10 0,45360 0,89121 1,66852 1,33565 1,06106 1,11343 0,60746 0,22222
1,11 0,44466 0,89570 1,68196 1,35240 1,06333 1,12405 0,61865 0,22835
1,12 0,43568 0,90010 1,69557 1,36929 1,06562 1,13469 0,62995 0,23460
1,13 0,42666 0,90441 1,70934 1,38631 1,06800 1,14536 0,64134 0,24095
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sin A '

ch A .

sh A ,

S W) l

T (A) l U A

SL

cos A V()

1,14 0,41759 0,90863 1,72329 1,40347 1,07044 1,15605 0,65285 0,24742
1,15 0,40849 0,91276 1,73741 1,42078 1,07295 1,16677 0,66446 0,25401
1,16 0,39934 0,91680 1,75171 1,43822 1,07552 1,17750 0,67619 0,26071
1,17 0,39015 0,92075 1,76618 1,45581 1,07816 1,18828 0,68801 0,26753
1,18 0,38092 0,92461 1,78083 1,47355 1,08087 1,19908 0,69995 0,27477
1,19 0,37166 0,92837 1,79565 1,49143 1,08365 1,20990 0,71200 0,28153
1,20 0,36236 0,93204 1,81066 1,50946 1,08651 1,22075 0,72415 0,28871
1,21 0,35302 0,93562 1,82584 1,52764 1,08934 1,23163 0,73641 0,29601
1,22 0,34365 0,93910 1,84121 1,54598 1,09243 1,249254 0,74878 0,30344
1,23 0,33424 0,94249 1,85676 1,56447 1,09550 1,25348 0,76196 0,31099
1,24 0,32480 0,94578 1,87250 1,58311 1,09865 1,26444 0,77385 0,31867
1,25 0,31532 0,94898 1,88842 1,60192 1,10187 1,27545 0,78658 0,32645
1,26 0,30582 0,95209 1,90454 1,62088 1,10518 1,28648 0,79936 0,33439
1,27 0,29628 0,95510 1,92084 1,64001 1,10856 1,29750 0,81228 0,34245
1,28 0,28672 0,95802 1,93734 1,65930 1,11203 1,30866 0,82531 0,35064
1,29 0,27712 0,96084 1,95403 1,67876 1,11557 1,31980 0,83845 0,35896
1,30 0,26750 0,96356 1,97091 1,69838 1,11920 1,33097 0,85171 0,36741
1,31 0,25785 0,96618 1,98800 1,71818 1,12292 1,34218 0,86507 0,37600
1,32 0,24818 0,96872 2,00528 1,73814 1,12673 1,35343 0,87855 0,38471
1,33 0,23848 0,97115 2,02276 1,75828 1,13062 1,36471 0,89214 0,39357
1,34 0,22875 0,97348 2,04044 1,77860 1,13460 1,37604 0,90585 0,40256
1,35 0,21901 0,97572 2,05833 1,79909 1,13867 1,38740 0,91966 0,41169
1,36 0,20924 0,97786 2,07643 1,81977 1,14283 1,39881 0,93336 0,42096
1,37 0,19945 0,97991 2,09473 1,84062 1,14709 1,41026 0,94764 0,43035
1,38 0,18964 0,98185 2,11324 1,86166 1,15144 1,42175 0,96180 0,43991
1,39 0,17981 0,98370 2,13196 1,88289 1,15588 1,43329 0,97607 0,44959
1,40 0,16997 0,98545 2,15090 1,90430 1,16043 1,44487 0,99047 0,45933
1,41 0,16010 0,98710 2,17005 1,92591 1,16507 1,45655 1,00497 0,46941
1,42 0,15023 0,98865 2,18942 1,94770 1,16982 1,46817 1,01959 0,47952
1,43 0,14033 0,99010 2,20900 1,96970 1,17466 1,47990 1,03434 0,48980
1,44 0,13042 0,99146 2,22881 1,99188 1,17961 1,49167 1,04920 0,50021
1,45 0,12050 0,99271 2,24884 1,01427 1,18467 1,50349 1,06417 0,51078
1,46 0,11057 0,99387 2,26910 1,03686 1,18984 1,51537 1,07926 0,52149
1,47 0,10063 0,99492 2,28958 2,05965 1,19510 1,52728 1,09448 0,53237
1,48 0,09067 0,99588 2,31029 2,08265 1,20048 1,53926 1,10981 0,54339
1,49 0,08071 0,99674 2,33123 2,10586 1,20597 1,55130 1,12526 0,55456
1,50 0,07074 0,99749 2,35241 2,12928 1,21157 1,56338 1,14083 0,56590
1,51 0,06076 0,99815 2,37382 2,15291 1,21729 1,57533 1,15653 0,57738
1,52 0,05077 0,99871 2,39547 2,17676 1,22312 1,58773 1,17235 0,58903
1,53 0,04079 0,99917 2,41736 2,20082 1,22907 1,59999 1,18828 0,60083
1,54 0,03079 0,99953 2,43949 2,22510 1,23514 1,61231 1,20435 0,61279
1,55 0,02079 0,99978 2,46186 2,24961 1,24132 1,62469 1,22053 0,62492
1,56 0,01090 0,99994 2,48448 2,27434 1,24769 1,63714 1,23679 0,63720
1,57 0,00080 1,00000 2,50735 2,29930 1,25047 1,64965 1,25327 0,64965
1,58 —0,00920 0,99996 2,53047 2,32449 1,26063 1,66222 1,26983 0,65226
1,59 —0,01920 0,99982 2,5b6384 2,34991 1,26732 1,67486 1,28652 0,67504
1,60 —0,02920 0,99957 2,57746 2,375657 1,27413 1,68757 1,30333 0,68800
1,61 —0,03919 0,99923 2,60135 2,40146 1,28108 1,70034 1,32027 0,70112
1,62 —0,04918 0,99879 2,62549 2,42760 1,28815 1,71319 1,33734 0,71441
1,63 —0,05917 0,99825 2,64990 2,45397 1,29536 1,72608 1,35453 0,72786
1,64 —0,06915 0,99761 2,67457 2,48059 1,30271 1,73910 1,37186 0,74149
1,65 —0,07912 0,99687 2,69951 2,50746 1,31019 1,75216 1,38932 0,75530
1,66 —0,08909 0,99602 2,72472 2,53459 1,31782 1,76530 1,40690 0,76928
1,67 —0,09904 0,99508 2,75021 2,56196 1,32558 1,77852 1,42462 0,78344
1,68 —0,10899 0,99404 2,77596 2,58959 1,33348 1;79181 1,44248 0,79778
1,69 —0,11892 0,99290 2,80200 2,61748 1,34154 1,80519 1,46046 0,81229
1,70 —0,12884 0,99166 2,82832 2,64563 1,34974 1,81864 1,47858 0,82669
1,71 —0,13875 0,99033 2,85491 2,67405 1,3580% 1,83219 1,49683 0,84186
1,72 —0,14865 0,98889 2,88180 2,70273 1,36657 1,84581 1,53523 0,85692
1,73 —0,15853 0,98735 2,90897 2,73168 1,37522 1,85952 1,53375 0,87216




IT1podorxcenue maba. 27

L

cos A sin A ch A sh & S (A) T (M) U (A V (A)
1,74 —0,16840 0,98572 2,93643 2,76091 1,38401 1,87331 1,55242 0,88759
1,75 —0,17825 0,98399 2,96419 2,79041 1,39297 1,88820 1,57122 0,90321
1,76 —0,18808 0,98215 2,99224 2,82020 1,40208 1,90117 1,59016 0,91903
1,77 —0,19789 0,98022 3,02259 2,85026 1,41135 1,91524 1,60924 0, 93502
1,78 —0,20768 0,97820 3,04925 2,88061 1,42078 1,92940 1,62846 0,95120
1,79 —0,21745 0,97607 3,07821 2,91125 1,43038 1,94366 1,64783 0,96759
1,80 —0,292720 0,97385 3,10747 2,94217 1,44013 1,95801 1,66734 0,98416
1,81 —0,23693 0,97153 3,13705 2,97340 1,45006 1,97246 1,68699 1,00093
1,82 —0,24663 0,96911 3,16694 3,00492 1,46015 1,98697 1,70679 1,02191
1,83 —0,25631 0,96659 3,19715 3,03674 1,47042 2,00166 1,72673 1,03507
1,84 —0,26596 0,96398 3,22768 3,06886 1,48086 2,01642 1,74682 1,05244
1,85 —0,27559 0,96128 3,25853 3,10129 1,49147 2,03128 1,76706 1,07001
1,86 | —0,28519 0,95847 3,28970 3,13403 1,50225 2,04625 1,78745 1,08778
1,87 —0,29476 0,95557 3,32121 3,16709 1,51322 2,06133 1,80798 1,10576
1,88 —0,30430 0,95258 3,35305 3,20046 1,52437 2,07652 1,82868 1,12394
1,89 —0,31381 0,94949 3,38522 3,23415 1,53570 2,09182 1,84952 1,14233
1,90 -—0,32329 0,94630 3,41773 3,26816 1,54722 2,10723 1,87051 1,16093
1,91 —0,33274 0,94302 3,45058 3,30250 1,55892 2,12276 1,89166 1,17974
1,92 —0, 34215 0,93965 3,48378 3,33718 1,57081 2,13841 1,91297 1,19877
1,93 —0,35153 0,93618 3,51733 3,37218 1,58290 2,15418 1,93443 1,21800
1,94 —0, 36087 0,93261 3,55123 3,40752 1,59518 2,17006 1,95605 1,23745
1,95 —0,37018 0,92896 3,58548 3,44321 1,61265 2,18608 1,97783 1,25713
1,96 —0,37945 0,92521 3,62009 3,47923 1,62032 2,20222 1,99977 1,27701
1,97 —0,38868 0,92137 3,65507 3,51561 1,63319 2,21849 2,02187 1,34712
1,98 —0,39788 0,91744 3,69041 3,55234 1,64626 2,23489 2,04415 1,31745
1,99 —0,40703 0,91341 3,72611 3,58942 1,65954 2,25142 2,06707 1,33800
2,00 —0,41615 0,90930 3,76220 3,62686 1,67302 2,26808 2,08918 1,35878
2,01 —0,492522 0,90509 3,79865 3,66466 1,68671 2,98337 2,11193 1,37828
2,02 —0,43425 0,90079 3,83549 3,70283 1,70062 2,30181 2,13487 1,40102
2,03 —0,44323 0,89641 3,87271 3,74138 1,71474 2,31889 2,15797 1,42249
2,04 —0,45218 0,89193 3,91032 3,78029 1,72907 2,33611 2,18125 1,44418
2,05 —0,46107 0,88736 3,94832 3,81958 1,74362 2,35347 2,20470 1,46611
2,06 —0,46992 0,88271 3,98671 3,85926 1,75840 2,37098 2,22832 1,48827
2,07 —0,47873 0,87796 4,02550 3,89932 1,77360 2,38864 2,95212 1,51068
2,08 —0,48748 0,87313 4,06470 3,93977 1,78861 2,40645 2,27609 1,53332
2,09 —0,49619 0,86821 4,10430 3,98061 1,80405 2,42441 2,30024 1,55620
2,10 —0,50485 0,86321 4,14431 4,02186 1,81973 2,44253 2,32458 1,57933
2,11 —0,51345 0,85812 4,18474 4,06350 1,83565 2,46081 2,34910 1,60269
2,12 —0,52201 0,85294 4,99558 4,10555 1,85179 2,47925 2,37380 1,62630
2,13 —0,53051 0,84768 4,26685 4,14801 1,86817 2,49785 2,39868 1,65017
2,14 —0,53896 0,84233 4,30855 4,19089 1,88479 2,51661 2,42375 1,67428
2,15 —0,54736 0,83690 4,35067 4,23419 1,90165 2,53554 2,44002 1,69865
2,16 —0,55570 0,83138 4,39323 4,27791 1,91876 2,55464 2,47447 1,72327
2,17 —0,56399 0,82579 4,43623 4,32905 1,93612 2,57392 2,50011 1,74813
2,18 —0,57221 0,82010 4,47967 4,36663 1,95373 2,59337 2,52594 1,77326
2,19 —0,58039 0,81434 4,52356 4,41165 1,97158 2,61300 2,55198 1,79865
2,20 —0,58850 0,80850 4,56791 4,45711 1,98970 2,63208 2,57820 1,81431
2,91 —0,59656 0,80257 4,61271 4,50301 2,00807 2,65279 2,60464 1,85022
2,22 —0,60455 0,79657 4,65797 4,54936 2,02671 2,67296 2,63126 1,87640
2,23 —0,61249 0,79048 4,70370 4,59617 2,04560 2,69332 2,65810 1,90285
2,94 —0,62036 0,78432 4,74989 4,64344 2,06476 2,71388 2,68513 1,92956
2,95 —0,62817 0,77807 4,79657 4,69117 2,08420 2,73462 2,71937 1,95655
2,26 —-0,63592 0,77175 4,84372 4,73937 2,10390 2,75556 2,73982 1,98381
2,27 -—0,64361 0,76535 4,89136 4,78804 2,12387 2,77670 2,76748 2,01135
2,28 —0,65123 0,75888 4,93948 4,83720 2,14412 2,79804 2,79536 2,03916
2,29 —0,65879 0,75233 4,98810 4,88684 2,16465 2,81958 2,82345 2,06725
2,30 —0,66628 0,74571 5,03722 4,93696 2,18547 2,84133 2,85175 2,09563
2,31 —0,67370 0,73901 5,08684 4,98758 2,20657 2,86329 2,88027 2,12429
2,32 —0,68106 0,73223 5,13697 5,03870 2,22795 2,88546 2,90902 2,15324
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cos A sin & ch A sh A S (W) T (M) um vV (A)

2,33 —0,68834 0,72538 5,18762 5,09032 2,24964 2,90785 2,93798 2,18247
2,34 —0,69556 0,71846 5,23878 5,14245 2,27161 2,93045 2,96717 2,21200
2,35 —0,70271 0,71147 5,29047 5,19510 2,29388 2,95328 2,99659 2,24182
2,36 —0,70979 0,70441 5,34269 5,24827 2,31645 2,97634 3,02624 2,27193
2,37 —0,71680 0,69728 5,39544 5,30196 2,33932 2,99962 3,05612 2,30234
2,38 —0,72374 0,69007 5,44873 5,35618 2,36250 3,02312 3,08624 2,33306
2,39 —0,73060 0,68280 5,50256 5,41093 2,38598 3,04686 3,11658 2,36406
2,40 —0,73739 0,67546 5,55695 5, 46623 2,40978 3,07084 3,14717 2,39539
2,41 —0,74411 0, 66806 5,61189 5,52207 2,43389 3,09506 3,17800 2,42700
2,42 —0,75075 0,66058 5,66739 5,57847 2,45832 3,11952 3,20907 2,45895
2,43 —0,75732 0,65304 5,72346 5,63542 2,48307 3,14423 3,24039 2,49119
2,44 —0,76382 0,64544 5,78010 5,69294 2,50814 3,16919 3,27196 2,52375
2,45 —0,77023 0,63776 5,83732 5,75103 2,53354 3,19439 3,30378 2,55664
2,46 —0,77657 0,63003 5,89512 5,80969 2,56927 3,21986 3,33585 2,58383
2,47 —0,78283 0,62223 5,95352 5,86893 2,58535 3,24558 3,36817 2,62335
2,48 —0,78901 0,61437 6,01250 5,92876 2,61174 3,27156 3,40076 2,65720
2,49 —0,79512 0,60645 6,07209 5,98918 2,63848 3,29781 3,43360 2,69136
2,50 —0,80114 0,59847 6,13229 6,05020 2,66557 3,32433 3,46672 2,72586
2,51 —0,80709 0,59043 6,19310 6,11183 2,69300 3,35113 3,50010 2,76070
2,52 —0,81295 0,58233 6,25453 6,17407 2,72079 3,37820 3,53374 2,79584
2,53 —0,81873 0,57417 6,31658 6,23692 2,74893 3,40555 3,56765 2,83137
2,54 —0,82444 0,56596 6,37927 6,30040 2,77742 3,43318 3,60175 2,86722
2,55 —0,83005 0,55768 6,44259 6,36451 2,80627 3,46110 3,63632 2,90342
2,56 —0,83559 0,54936 6,50656 6,42926 2,83549 3,48931 3,67107 2,93395
2,57 —0,84104 0,54097 6,57118 6,49464 2,86507 3,51780 3,70061 2,87683
2,58 -0, 84641 0,53253 6,63646 6,56068 2,89502 3,54660 3,74144 3,01408
2,59 —0,85169 0,52404 6,70240 6,62738 2,92535 3,57571 3,77705 3,05167
2,60 —0,85689 0,51550 6,76901 6,69473 2,95606 3,60511 3,81295 3,08962
2,61 —0,86200 0,50691 6,83629 6,76276 2,98714 3,63483 3,84915 3,12793
2,62 —0,86703 0,49826 6,90426 6,83146 3,01862 3,66486 3,88565 3, 16660
2,63 —0,87197 0,48957 6,97292 6,90085 3,05047 3,69521 3,92235 3,20564
2,64 —0,87682 0,48082 7,04228 6,97092 3,08273 3,72587 3,95955 3,24505
2,65 —0,88158 0,47203 7,11234 7,04169 3,11538 3,75186 3,99696 3,28483
2,66 -—0,88626 0,46319 7,18312 7,11317 3,14843 3,78818 4,03469 3,32499
2,67 —0,89085 0,45431. 7,25461 7,18536 3,18188 3,81984 4,07273 3,36552
2,68 —0,89534 0,44537 7,32683 7,256827 3,21755 3,85182 4,11108 3,40645
2,69 —0,89975 0,43640 7,39978 7,33190 3,25001 3,88415 4,14926 3,44775
2,70 —0,90407 0,42738 7,47347 7,40626 3,28470 3,91682 4,18877 3,48944
2,71 —0,90830 0,41832 7,54791 7,48137 3,31980 3,94985 4,22810 3,53152
2,72 —0,91244 0,40921 7,62310 7,55722 3,35533 3,92321 4,26717 3,57401
2,73 —0,91648 0,40007 7,69905 7,63383 3,39128 4,01695 4,30777 3,61688
2,74 —0,92044 0,39088 7,77578 7,71124 3,42767 4,05105 4,34811 3,66017
2,75 —0,92430 0,38166 7,85328 7,78935 3,46449 5,08550 4,38879 3,70384
2,76 —0,92807 0,37240 7,93157 7,86828 3,50175 4,12034 4,42982 3,74794
2,77 —0,93175 0,36310 8,01065 7,94799 3,53945 4,15554 4,47120 3,79244
2,78 —0,93533 0,35376 8,09053 8,02849 3,57760 4,19112 4,51293 3,83736
2,79 —0,93883 0,34439 8,17122 8,10980 3,61619 4,22709 4,55503 3,88271
2,80 —0,94222 0,33499 8,25273 8,19192 3,65525 4,26345 4,59748 3,92847
2,81 —0,94553 0,32555 8,33506 8,27486 3,69476 4,30020 464030 3,97465
2,82 —0,94873 0,31608 8,41823 8,35862 3,73493 4,33735 4,68330 4,02127
2,83 —0,95185 0, 30658 8,50224 8,44322 3,77520 4,37490 4,72705 4,06832
2,84 —0,95486 0,29704 8,58710 8,52867 3,81612 4,41285 4,77098 4,11582
2,85 —0,95779 0,28748 8,67281 8,61497 3,85751 4,45122 4,81530 4,16315
2,86 —0,96061 0,27789 8,75940 8,70213 3,89940 4,49001 4,86000 4,21212
2,87 —0,96334 0,26827 8,84668 8,79016 3,94176 4,52921 4,90510 4,26095
2,88 —0,96598 0,25862 8,93520 8,87907 3,98461 4,56884 4,95059 4,31028
2,89 —0,96852 0,24895 9, 02444 8,96887 4,02796 4,60891 4,99648 4,35996
2,90 —0,97096 0,23925 9,11458 9, 05956 4,07181 4,64940 5,04277 4,41016
2,91 —0,97330 0,22953 9,20564 9,15116 4,11617 4,69034 5,08947 4,46082
2,92 —0,97555 0,21978 9,29761 9,24368 4,16103 4,73173 5,13658 4,51195
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2,93 —0,97770 0,21002 9,39051 9,33712 4,20640 4,77357 5,18410 4,56355
2,9 —0,97975 0,20023 9,48436 9,43149 4',25230 4,81586 5,23206 4,61563
2,95 —0,98170 0, 19042 9,57915 9,52681 4,29875 4,85862 5,28042 4,66820
2,96 —{(,98356 0,18060 9,67490 9,62303 4,34567 4,90181 5,32923 5,72124
2,97 —0,98531 0,17075 9,77161 9,72031 4,39315 4,94553 5,37846 4,77478
2,98 —0,98697 0,16089 9,86930 9,81851 4,44117 4,98970 5,42814 4,82881
2,99 —0,98853 0,15101 9,96798 9,91770 4,48972 5,0343b 5,47825 4,88335
3,00 —0,98999 0,14112 10,06766 10,01787 4,53883 5,07949 5,52883 4,93838
3,01 —0,99135 0,13121 10,16835 10,11905 4,58850 5,12513 5,57985 4,99392
3,02 —0,99262 0,12129 10,27005 10,22125 4,63872 5,17127 5,63133 5,04998
3,03 —0,99378 0,11136 10,37277 10,32446 4,68950 5,21791 5,68327 5, 10655
3,04 —0,99484 0,10142 10,47654 10,42870 4,74085 5,26556 5,73569 5,16364
3,05 —0,99581 0,09146 10,58135 10,53339 4,79277 5,31272 5,78858 5,22126
3,06 —0,99667 0,08150 10,68722 10,64033 4,84527 5,36090 5,84195 5,27942
3,07 —0,99744 0,07153 10,79416 10,74774 4,89836 5,40963 5,89580 5,33810
3,08 —0,99810 0,06155 10,90218 10,85622 4,95204 5,45888 5,95014 5,39734
3,09 —0,99867 0,05157 11,01129 10,96579 5,00631 5,50868 6,00498 5,45711
3,10 —0,99914 0,04158 11,12150 11,07645 5,06118 5,55901 6,06032 5,51744
3,11 —0,99950 0,03159 11,23282 11,18822 5, 11666 5,60990 6,11616 5,57832
3,12 —0,99977 0,02159 11,34527 11,30111 5,17275 5,66135 6,17252 5,63976
3,13 —0,99993 0,01159 11,45885 11,41513 5,22931 5,71336 6,22936 5,70177
3,14 —1,00000 0,00159 11,57357 11,53029 5,28678 5,76594 6,28678 5,76435
3,15 —0,99996 0,00841 11,68946 11,6466! 5,34475 5,81910 6,34471 5,82751
3,16 —0,99983 | —0,01841 11,80651 11,76409 5,40316 5,87284 6,40317 5,89125
3,17 —0,99960 | —0,02840 11,92474 11,88274 5,46257 5,92717 6,46217 5,95657
3,18 —0,99926 | —0,03840 12,04417 12,00258 5,52245 5,98209 6,52171 6,02049
3,19 —0,99883 | —0,04839 12,16480 12,12363 5,58298 6,03762 6,58182 6.08601
3,20 —0,99829 | —0,05837 12,28665 12,24588 5,64418 6,09375 6,64247 6,15213
3,21 —0,99766 | —0,06835 12,40972 12,36936 5,70603 6,15050 6,70369 6,21885
3,22 -—0,99969 | —0,07833 12,53404 12,49408 5,76855 6,20787 6,76349 6,28621
3,23 —0,99609 | —0,08829 12,65961 12,62005 5,83161 6,26588 6,82800 6,35417
3,24 —0,99516 | —0,09825 12,78644 12,74728 5,89564 6,32451 6,89080 6,42277
3,25 —0,99413 | —0,10820 12,91456 12,87578 5,96021 6,38379 6,95384 6,49199
3,26 —0,99300 | —0,11813 13,04396 13,00557 6,02535 6,44372 7,01848 6,56185
3,27 —0,99177 | —0,12805 13,17467 13,13667 6,09145 6,50431 7,08322 6,63236
3,28 —0,99044 | —0,13797 13,30670 13,26907 6, 158!;3 6,56555 7,14857 6,70352
3,29 —0,98901 | —0,14786 13,44006 13,40280 6,22552 6,62747 7,21454 6,77533
3,30 —0,98748 | —0,15775 13,57476 13,53788 6,29364 6,69006 7,28112 6,84782
3,31 —0,98585 | —0,16761 13,71082 13,67430 6,36248 6,75334 7,34833 6,92095
3,32 —0,98413 | —0,17746 13,84825 13,81210 6,43206 6,81732 7,41619 6,99478
3,33 —0,98230 | —0,18729 13,98707 13,95127 6,50238 6,88199 7,48460 7,06928
3,34 —0,98038 | —0,19711 14,12728 14,09185 6,57345 6,94737 7,55383 7,14448
3,35 —0,97836 | —0,20690 14,26891 14,23382 6,64527 7,01346 7,62363 7,22036
3,36 —0,97624 | —0,21668 14,41196 14,37723 6,71786 7,08027 7,69410 7,29696
3,37 —0,97403 | —0,22643 14,55646 14,52207 6,78121 7,14782 7,76524 7,37425
3,38 —0,97172 | —0,23616 14,70241 14,66836 6,86534 7,21610 7,83706 7,45226
3,39 —0,96931 | —0,24586 14,84983 14,81612 6,94026 7,28513 7,90957 7,53099
3,40 —0,96680 | —0,25554 14,99874 14,96536 7,01697 7,35491 7,98277 7,61045
3,41 —0,96419 | —0,26520 15,14914 15,11610 7,09247 7,42546 8,05666 7,69065
3,42 —0,96149 | —0,27482 15,30106 15,26885 7,16978 7,49676 8,13028 7,77159
3,43 —0,95870 | —0,28443 15,45451 15,42213 7,24790 7,56885 8,20661 7,85326
3,44 ~-0,95581 | —0,29400 15,60951 15,57745 7,32685 7,64172 8,28266 7,93573
3,45 —0,95282 | —0,30354 15,76607 15,73432 7,40662 7,71539 8,35945 8,01893
3,46 —0,94974 | —0,31305 15,92420 15,89277 7,48723 7,78986 8,38697 8,10291
3,47 —0,94656 | —0,32254 16,08393 16,05281 7,51858 7,86514 8,51535 8,18768
3,48 —0,94328 | —0,33199 16,24526 16,21416 7,65099 7,94124 8,59427 8,27322
3,49 —0,93992 | —0,34140 16,40822 16,37772 7,73415 8,01816 8,67407 8,35956
3,50 —0,93646 | —0,35078 16,57282 16, 54263 7,81818 8,09592 8,75464 8,44671
3,51 —0,93290 | —0,36013 16,73908 16,70919 7,90309 8,17453 8,83599 8,53466
3,52 —0,92925 ' —0,36944 16,90701 16,87741 7,98888 8,25398 8,91813 8,62843
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3,53 —0,92551 | —0,37871 17,07664 | 17,04733 8,07556 8,33431 9,00107 8,71302
3,54 —0,92168 | —0,38795 17,24797 | 17,21895 8,16315 8,41550 9,08482 8,80346
3,55 —0,91775 | —0,39715 17,42102 | 17,39230 8,25164 8,49717 9,16938 8,89472
3,56 —0,91374 { —0,40631 17,59582 | 17,56738 8,34104 8,58054 9,25478 8,98685
3,57 —0,90963 | —0,41542 17,77237 | 17,74422 8,43137 8,61440 9,34100 9,07982
3,58 —0,90543 | —0,42450 17,9507 | 17,92283 8,52264 9,74917 9,42807 9,17367
3,59 —0,90114 | —0,43353 18,13084 | 18,10324 8,61485 8,83485 9,51599 9,26838
3,60 —0,89676 | —0,44252 18,31278 | 18,28546 8,70801 8,92147 9,60477 9,36399
3,61 —0,89229 | —0,45147 18,49655 | 18,45950 8,80213 9,00902 9,69442/ 9,46048
3,62 —0,88773 | —0,46037 18,68218 | 18,65539 8,89772 9,09751 9,78495 9,55788
3,63 —0,88308 [ —0,46922 18,86967 | 18,84315 8,99330 9,18696 9,87637 9,65618
3,64 —0,87835 | —0,47803 19,05904 { 19,03279 9,09035 9,27738 9,86870 9,75541
3,65 —0,87352 | —0,48679 19,25033 | 19,92434 9,18845 9,36878 10,06193 9,85557
3,66 —0,86861 | —0,49550 19,44354 | 19,41781 9,28747 9,46116 10,15608 9,95666
3,67 —0,86361 | —0,50416 19,63869 | 19,61321 9,38754 9,55453 10,25115 10,05869
3,68 —0,85853 | —0,51277 19,83581 | 19,81059 9,48864 9,6489] 10,34717 10,16168
3,69 —0,85336 | —0,52133 20,03491 [ 20,00994 9,59077 9,74430 10,44414 10,26564
3,70 —0,84810 | —0,52984 20,23601 | 20,21129 9,68159 9,84072 10,54206 10,37057
3,71 —0,84276 | —0,53829 20,43914 | 20,41466 9,79819 9,93819 10,64095 10,47648
3,72 —0,83733 | —0,54669 20,64431 | 21,62008 9,90349 10,03670 10,74082 10,58339
3,73 ~0,83183 | --0,55504 20,85155 [ 20,82756 10,00986 10,13626 10,84169 10,69130
3,74 —0,82623 | —0,56333 21,06087 | 21,03712 10,11732 10,23690 10,94355 10,80023
3,75 —0,82054 | —0,57156 21,27203 | 21,24878 10,22587 10, 33861 11,04643 10,91017
3,76 —0,81480 | —0,57974 21,48585 | 21,46257 10,33552 10,44141 11,15033 11,02116
3,77 —0,80896 | —0,58786 21,70156 | 21,67851 10,44630 10,54533 11,25526 11,13318
3,78 —0,80305 [ —0,59592 21,91943 [ 21,89661 10,55819 10,65034 11,36124 11,24627
3,79 —0,79705 | —0,60392 22,13950 | 22,11690 10,67123 10,75649 11,46878 11,36041
3,80 —0,79097 | —0,61186 22,36178 | 22,33941 10,78540 10,87377 11,57638 11,47564
3,81 —0,78481 | —0,61974 22,58629 | 22,56415 10,90074 10,97221 11,68555 11,59195
3,82 —0,77857 | —0,62755 22,81307 | 22,79114 11,01725 11,08180 11,79582 11,70935
3,83 —0,77226 | —0,63531 23,04212 | 23,02041 11,13493 11,19255 11,90719 11,82786
3,84 —0,76587 | —0,64300 23,27348 | 23,25199 11,25380 11,30449 12,01969 11,94750
3,85 —0,76940 | —0,65063 23,50717 | 23,48589 11,37389 11,41763 12,13329 12,06826
3,86 —0,76285 | —0,65819 23,74321 | 23,72214 11,49518 11,53198 12,24803 12,19017
3,87 —0,74624 | —0,66568 23,08162 | 23,96076 11,61769 11,64754 12,36393 12,31322
3,88 —0,73954 | —0,67311 24,92243 | 24,20178 11,74145 11,76434 12,48099 12,43745
3,89 —0,73277 | —O0,68047 24,46567 | 24,44592 11,86646 11,88238 12,59922 12,56285
3,90 —0,72593 | —0,68777 24,71135 | 24,69110 11,99271 12,00166 12,71864 12,68944
3,91 —0,71902 | —0,69499 24,95950 | 24,93946 12,12024 12,12224 12,83926 12,81723
3,92 —0,71203 | —0,70215 25,21014 | 25,19030 12,24905 12,24407 12,96109 12,94623
3,93 —0,70498 | —0,70923 95,46331 | 25,44367 12,37917 12,36722 13,08415 13,07645
3,94 —0,69785 | —0,71625 95,71902 | 25,69958 12,51059 12,49167 13,20844 13,20797
3,95 —0,69065 { —0,72319 25,97731 | 25,95806 12,64333 12,61744 13,33398 13,34063
3,96 --0,68338 | —0,73006 26,23819 | 26,21913 12,77740 12,74453 13,46079 13,47460
3,97 —0,67605 | —0,73686 26,50170 | 26,48283 12,91283 12,87299 13,58888 13,60966
3,98 —0,66865 | —0,74358 26,76786 | 26,74917 13, 04960 13,00280 13,71825 13, 74637
3,99 -—0,66118 | —0,75023 27,03669 | 27,0i819 13,18775 13,13398 13,84893 13,88421
4,00 —0,65364 | —0,75680 27,30823 | 27,28992 13,32730 13,26656 13,98094 14,02366
4,01 —0,64604 | —0,76330 27,58250 | 27,56437 13,46823 13,40053 14,11427 14,16384
4,02 —0,63838 | —0,76972 27,85953 | 27,84158 13,61057 13,53593 14,24895 14,30565
4,03 —0,63065 | —0,77607 28,13934 | 28,12157 13,75435 13,67275 14,38500 14,44882
4,04 —0,62286 | —0,78234 98,42197 | 28,40437 13,89955 13,81102 14,52242 14,59335
4,05 —0,61500 | —0,78853 28,70744 | 28,69002 14,04622 13,95074 14,66122 14,73228
4,06 —0,60709 | —0,79464 28,99578 | 28,97853 14,19435 14,09195 14,80144 14,88658
4,07 —0,59911 | —0,80067 29,28702 | 29,26994 14,34395 14,23464 14,94306 15,03530
4,08 —0,59107 | —0,80662 29,58119 | 29,56428 14,49506 14,37883 15,08613 15,18545
4,09 —0,58298 | —0,81249 29,87882 | 29,86158 14,64767 14,52455 15,23065 15,33703
4,10 —0,57482 | —0,81828 30,17843 | 30,16186 14,80180 14,67179 15,37663 15,43007
4,11 —0,56661 | —0,82398 30,48156 | 30,46515 14,95747 14,82058 15,57408 15,64456
4,12 —0,55834 ' —0,82961 30,78774 | 30,77150 15,11470 14,97095 15,67304 15,80055
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—0,55002 | —0,83515 | 31,09700 31,08092 15,27350 15,12288 15,82351 15,96304
—0,54164 | -—0,84061 | 31,40937 31,39345 15,43386 15,27641 15,97551 16,11703
—0,53321 | —0,84598 | 31,72488 31,70912 15,59533 15,43157 16,12905 16,27755
—0,52472 | —0,85127 | 32,04357 32,02796 15,75942 15,58835 16,28415 16,43962
—0,51618 | —0,85648 | 32,36545 32,35000 15,92464 15,74676 16,44082 16,60324
—0,80759 | —0,86160 | 32,69058 32,67528 16,09150 15,90648 16,59909 16,76844
—0,49895 | —0,86663 | 33,01897 33,00382 16,26001 16,06860 16,75896 16,93522
—0,49026 } —0,87158 | 33,36066 33,33567 16,43020 16,23204 16,92046 17,10363
—0,48152 | —0,87643 | 33,68569 33,67085 16,60208 16,39721 17,08360 17,27121
—0,47273 | —0,88121 | 34,02409 34,00939 16,77568 16,56409 17,24841 17,44530
—0,46390 | —0,88589 | 34,36589 34,35134 16,95099 16,73272 17:41490 17,61862
—0,45501 | —0,89048 | 34,71113 34,69672 17,12806 16,90312 17,58307 17,79360
—0,44609 | —0,89499 | 35,05984 35,04557 17,30687 17,07529 17,75297 17,97028
—0,43712 y —0,89941 | 35,41205 35,39793 17,48746 17,24926 17,92458 18,14867
—0,42810 | —0,90373 | 35,76781 35,75383 17,66985 17,42505 18,09795 18,32878
—0,41904 | —0,90797 { 36,12714 36,11330 17,85405 17,60266 18,27309 18,51064
—0,40994 | —0,91211 | 36,49009 36,47638 18,04008 17,78244 18,45002 18,69425
—0,40080 | —0,91617 | 36,85668 36,84311 18,22794 17,96347 18,62874 18,87964
—0,39162 | —0,92013 | 37,22696 37,21353 18,41767 18,14670 18,80929 19,06683
—0,38240 | —0,92400 | 37,60096 37,58766 18,60928 18,33183 18,99168 19,25583
—0,37314 | —0,92778 | 37,97873 37,96556 18,80280 18,51889 19,17594 19,44667
—0,36384 | —0,93146 | 38,36029 38,34725 18,99823 18,70790 19,36207 19,63935
—0,35451 | —0,93505 | 38,74568 38,73278 19,19558 18,89887 19,55010 19,83392
—0,34514 | —0,93855 | 39,13496 39,12218 19,39491 19,09182 19,74005 20,03037
—0,33574 | —0,94196 | 39,52814 39,51549 19,59620 19,28677 19,93194 20,22872
—0,32630 | —0,94527 | 39,92528 39,91275 19,79949 19,48374 20,12579 20,42901
—0,31688 | —0,94848 | 40,3264l 40,31401 20,00479 19,68277 20,32162 20,63121

R R e e N

wm\lmm-hww—-ocooo\ncam.hﬁwwocooo\xoam-hw

02 00 00 00 00 00 00 00 0 40 1 1 1O O 1o 1o L

PRI -

W o B B B S R S B B B B B s s

R N N N T O N N N N N N g N N N A A

,40 —0,30733 | —0,95160 | 40,73157 40,71930 20,21212 19,88385 20,51945 20,83545
,41 —0,29780 | —0,95463 | 41,14081 41,12865 20,42150 20,08701 20,71931 21,04164
,42 —0,28824 | —0,95756 | 41,55416 41,54213 20,63296 20,29229 20,92120 21,24985
,43 —0,27865 | —0,96039 } 41,97167 41,95975 20,84651 20,49968 21,12516 21,46007
,44 —0,26903 | —0,96313 | 42,39337 42,38157 21,06217 20,70922 21,33120 21,67235
,45 —0,25939 | —0,96577 | 42,81931 42,80763 21,27996 20, 92093 21,53935 21,88670
,46 —0,24972 | —0,96832 | 43,24954 43,23797 21,49991 21,13483 21,74963 22,10315
,47 —0,24002 | —0,97077 | 43,68403. | 43,67264 21,72204 21,35004 21,96236 22,32170
,48 —0,23030 | —0,97312 | 44,12300 44,11167 21,94635 21,56927 22,17665 22,54240
,49 —0,22056 | —0,97537 | 44,56633 44,55511 22,17288 21,78587 22,39345 22,76524
,50 —0,21080 | —0,97753 | 45,01412 45,00301 22,40166 22,01274 22,61246 22,99027
,51 —0,20101 | —0,97959 | 45,46641 45,45541 22,63270 22,23791 22,83371 23,21750
,52 —0,19120 | —0,98155 | 45,92324 45,91235 22,86602 22,46540 23,05722 23,44695
,53 —0,18138 | —0,98341 | 46,38467 46,37389 23,10165 22,69524 23,28303 23,67865
,54 —0,171564 | —0,98518 | 46,85074 46,84006 23,33965 22,92744 23,51114 23,91962

55 —0,16168 | —0,98684 | 47,32149 47,31092 23,57990 23,16204 23,74159 24,14888
,56 —0,15180 | —0,98841 | 47,79697 47,78651 23,82259 23,39905 23,97439 24,38796
,57 —0,14191 | —0,98988 | 48,27723 48,26688 24,06766 23,63850 24,20957 24,62888
,58 —0,13200 | —0,99125 | 48,76232 48,75207 24,31766 23,88014 24,44916 24,87166
,59 —0,12208 | —0,99252 | 49,25229 49,24214 24,56510 24,12481 24,68719 25,11733
,60 —0,11215 | —0,99369 | 49,74718 49,73713 24,81752 24,37172 24,92967 25,36541
,61 —0,10221 { —0,99476 | 50,24705 50,23710 25,07242 24,62117 25,17463 25,61593
,62 —0,09226 | —0,99574 | 50,75194 50,74209 25,32984 24,87318 25,42210 25,86892
,63 —0,08230 | —0,99661 [ 51,26191 51,25215 25,58980 25,12777 25,67210 26,12438
,64 —0,07233 | —0,99738 | 51,77700 51,76734 25,85233 25,38498 25,92467 26,38236
,65 —0,06235 | —0,99805 | 52,29727 52,28771 26,11746 25,64483 26,14981 26,64288
,66 —0,056237 | —0,99863 | 52,82277 52,81331 26,38520 25,90734 26,43757 26,90597
,67 —0,04238 | —0,99910 | 53,35356 53,34419 26,65559 26,17254 26,69797 27,17164
,68 —0,03238 [ —0,99948 | 53,88968 53,88040 26,92865 26,44046 26,96103 27,43994
,69 —0,02239 | —0,99975 | b54,43118 54,42200 27,20440 26,71113 27,22678 27,71087
,70 —0,01239 | —0,99992 | 54,97813 54,96904 27,48287 26,98456 27,49526 27,98448
,71 —0,00239 | —1,00000 | 55,53058 55,52158 27,76410 27,26079 27,76799 28,26079
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4,72 0,00761 —0,99997 | 56,08858 56,07967 28,04810 27,53985 28,04045 98,53982
4,73 0,01761 —0,99984 | 56,65219 56,64337 28, 33490 27.82177 28,31729 28,82160
4,74 0,02761 —0,99962 | 57,22147 57,21273 28,62454 928,10655 28,59693 29,10618
4,75 0,03760 —0,99929 | 57,79647 57,78782 28,91704 28,39327 28,87944 29,39356
4,76 0,04759 —0,99887 | 58,37725 58, 36868 29,21242 28,68490 29,16483 29,68378
4,77 0,05758 —0,99834 | 58,96386 58,95538 29,51072 98,97852 99,45314 29,97686
4,78 0,06756 —0,99772 | 59,55637 59,54798 29,81197 29,97513 29,74440 30,27285
4,79 0,07753 —0,99699 [ 60,15484 60, 14653 30,11619 29,57477 30, 03855 30,57176
4,80 0,08750 —0,99616 | 60,75932 60,75109 30,49341 29,87746 30,33591 30, 87363
4,81 0,09746 —0,99524 | 61,36988 61,36173 30, 73367 30,18325 30,73367 31,17849
4,82 0,10740 —0,99422 | 61,98658 61,97851 31,04699 30,49215 30,93959 31,48637
4,83 0,11734 —0,99309 | 62,60947 62,60149 31,36340 30,80420 31,24607 31,79729
4,84 0,12726 —0,99187 | 63,23863 63,23072 31,68295 31,11943 31,55569 32,11130
4,85 0,13718 —0,99055 | 63,87411 63, 86628 32, 00565 31,43787 31,86847 32,42842
4,86 0,14708 —0,98913 | 64,51598 64 ,50823 32,33153 31,75955 32,18445 32,74868
4,87 0,15696 —0,98761 } 65,16430 65, 15662 32,66063 32,08450 32,53670 33,07212
4,88 0,16683 —0,98599 | 65,81913 65,81153 32,99298 392,41277 32,82615 33,39876
4,89 0,17668 —0,98427 | 66,48055 66,47303 33,32862 32,74438 33,15194 33,72865
4,90 0,18651 —0,98245 | 67,14861 67,14117 33,66756 33,07936 33,48105 34,06181
4,91 0,19633 —0,98054 | 67,82339 67,81602 34,00976 33,41774 33,81353 34,39828
4,992 0,20612 —0,97853 | 68,50496 68,49766 34,35554 33,79570 34,14942 34,73810
4,93 0,21590 —0,97642 | 69,19337 69,18614 34,70464 34,10486 34,48879 35,02128
4,94 0,22565 —0,97421 | 69,88870 69,88155 35,05718 34,45367 34,83153 35,42788
4,95 0,23538 —0,97190 | 70,59102 70,58394 35,41320 34,80602 35,17782 35,77792
4,96 0,24509 —0,96950 | 71,30040 71,29339 35,77275 35,16195 35,52765 36,1314
4,97 0,25477 —0,96700 | 72,01692 72,00997 36, 13585 35,52149 35,88107 36,48849
4,98 0,26443 —0,96441 | 72,74063 72,73375 36,50253 35,88467 36,23810 36,84908
4,99 0,27406 —0,96171 | 73,47161 73,46481 36,87284 36,25155 36,59878 37,21326
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NpH BO3JEHCTBHH TNepHOIHUE- < |laT 2
CKHX Harpys3ok (npenoxpaHu-
TeJbHOE TOPMOXKEHHe, Heypas- Puc. 28. Cxevn po3geficteus Ha-
HOBELIEHHOCTh INKKHBOB, paboTta ;Igzo;‘o:aa KOHCTPYKIHH Garen-
3JIeKTpPOJBUraTesIell U APYyroro a—oﬁmanp cxema; 6 — nepexprHe
000pYZOBaHUS) IPOHU3BOAUTCS  mammnHoro 3ana

corJiacHo yKasanusm «<MHCTpyk-

IHH N0 pacyery HeCymHX KOHCTPYKUHH NpPOMBILLTEHHBIX
3NAHHH H COODYIKEHHH Ha JUHaMHYeCKHe Harpy3ku». Beunu-
YHHBl HATPY30K U YCWJHSI B BETBAIX TOJIOBHBIX KaHAaTOB NpPH
NpeoXPaHUTEIbHOM TOPMOXKEHHH ONpeNessioTcsl B COOTBETCT-
BHH ¢ nm. 2.61 u 2.77 nHacrosimero PyxoBojctBa.

I[Ipumeuannsn |. HanbGonpimemy 3HayeHHIO Harpysox q(f) Mau

P (&), M (), N’ ({) u M’ () oTBeyaeT TOPMOXKEHHE T'PYKEHOTO MOLHH-
Maueroca cocyaa AJsi BE€TBM KaHATOB, pacnonome}moﬁ Y OTKJIOHAIO-
HIEro IIKHBA.

2. Yacrora narpysok N (#), ¢ ({) wau P (f) npunumaerca paBHOH
yacToTe cOGCTBEHHBIX KOJIeOaHM M IPYKeHOTro COCYAa Ha KaHaTax.

2.79. Pacuer nepekpbITHii, HECYILHX CTeH MJM Kapkaca Ga-
[IEHHOTO KOMpa Ha BO3JleficTBHe MMNYJbCHHIX HArpysok,
KOTOpBl€ BO3HHUKAIOT NPY BHE3aNHOH 3aJepiKKe IOJHHMAIOIEro
COCyZa B CTBOJIE INAXThl, NIPOH3BOAUTCS COIVIACHO YKA3AHHAM
«HMHCTpYKIMM N0 pacyery nepeKpLITHH HAa MMNYJLCHBHHE Ha-
rPy3KH». 3HaueHHS MMIYJbCHBHBIX HArpy30K ONPEE/IAIOTCS
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B cooTBeTcTBHM ¢ mm. 2.62 u 2.77 Hactosimero PyKoBojacTBa.
[pu sToM CJleayeT paccMaTpHBaTh BHE3ANHYIO 33AEPKKY BETBH
FOJIOBHEIX KaHATOB, KOTopasi PacloJioxeHa Y OTKJIOHSIOLLIEro

Prt) EH
//
md %
E Prit)
- =
ko h e —
—
=
— <
—
77 777

Pauc. 29. Cxema Bo3pefcT-
BHS TOPH3OHTaJBHBIX Ha-
rpy30X (ApH HAJHYHH OT-
KJIOHSAIOILEro IKHBA)

IUKHMBA, W TI0JIaraTh, YTO NOABEMHAs
MallHHa He 3aTopMoxeHa [NV (f) = 0].

ITpumeuaHnue. HMnynbcuBHBIE
HarpyskH, onpejensemble 10 dopmynam
(106) — (110), cocTosT H3 ABYX BCAHYHH,
nepBasi M3 KOTOPBIX OTBeYaeT HMIYJAbCY

S, a sropas SY). Pacuer nponssonutcs
Ha ONHOBpPEeMeHHOe JeficTBHe 06GeHXx Ha-
rPy3oK ¢ y4YeTOM NPOAOJINKHTENbHOCTH HX
AEHCTBUS.

2.80. Ilpu pacuere HeCyLWHX CTeH
M KapKaca Kolpa Ha TOPH30HTalb-
Hble Harpy3kH (puc. 29), BO3HH-
Kaloliue NpH peaNu3aluy Npefoxpa-
HHUTEJILHOTO TOPMOMKEHHS, YacToTa
HAarpy3oK NpHHHMaeTcs PaBHOH ya-
cToTeé COGCTBEHHBIX rOPH30HTAJBHBIX
KoJe6aHuil KOompa 1O OCHOBHOMY
ToHy (v = p,). IIpu srom caenyer
YUHTHIBaTb 3aTyXaHHE COGCTBEHHEHIX
Kosebanuil Kompa M KoJjebaHHH coO-
Ccyia Ha KaHatax. AMIVIHTY#Bl Tne-
pEMeLIeHHH W BHYTPEHHHX YCHJHH
(43rH6aloHX MOMEHTOB H TONepey-
HBIX CHJI) AJIsl pPAacueTHBIX CXeM KOIl-
poB (pHuc. 26, 0, €) B BHAE KOHCOJH
C paBHOMEpPHO pacnpefeNeHHOH Mac-
COM (M) H TMOCTOAHHOH KECTKOCTBIO
o BhicoTe (C yyetoM H 06e3 yuera
YIPYTrOCTH OCHOBAHHS) ONpEAESIOT-
csl 10 caenymowuM dopMmyJaam:

P
(@)= Hm;‘?ﬁ Xy (@) [Xy (@2) — X (@2)]; (111)
EJp.A
M (o) = o X1 ) (X (@~ Xa (o) (12)
EJP, A "
Q@ ="fr—~= m;ﬁ 7X@ (01)— Xy (22)], (113)
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rae X(a) Xl(al) X,(at,), — HOpMHpOBaHHbIE 6a/iouHbIe
X"(at), X7 () (GYHKIMH M HX NPOU3BOIHEHIE.

3HaueHHe 3THX (QYHKUHH IIpH-

BeaeHo B «MIHCTpyKuuH no pac-

yeTy HeCYUIMX KOHCTPYKIMI

MPOMBILIVIEHHBIX 3[aHUH H CO-

OpYXeHHH Ha JHHaAMHYECKHe

HarpPy3Ku» M 3aBUCHT OT OTHO-

o F4
CHUTEJIbHOH OPpJHHATBl O = R

OTCUHTHIBaEMOH OT 3aJe/IKH KOH-
costut (pHc. 26, €) Ui MOXOUIBHI
¢yHnamenta (puc. 26, 0);

A — xo3(puuyenT, YYHTHIBAIOWIHMH
TIOTJIOLIEHHE 3HEPTHH NpH KO-
JneGaHUAX KOMpa M COCyAa Ha
KaHarax, OIpelesisieMblii IO
rpaduky (puc. 30) B 3aBHCH-
MOCTH OT OTHOueHus: WE,

KOTOpOM
Py ¥P:
S 1.0, WP W (e 114
ym 13 ) (114)

P, — KO3(D(ULHEHT MNOIVIOLIEHHS 3HEPTHH TNPH KojeGaHHAaX
cocyla Ha KaHaTtaxX, NpUHHMaeMbl 1o Taba. 28;

y——xoatb(bnunem HEYNPYyroro CONPOTHBJEHHSA, omnpenesse-
Mbifi corsiacHo «HIHCTpyKIHH 1O pacuery HeCyIUIMX KOH-
CTPYKUHMil TNPOMBIIVIEHHbIX 3[1aHHH M COOPYXKEeHHH Ha
JMHaMHYeCcKHe Harpyskuy;

)
10
L\
06 \ - —
84 <
\\
02
0

05 40 A5 20 25 30 35 40 45 mfe
M
Pac. 30. Fpadux dpynguwm A= f (E
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Ta6auna 28

3HayeHnsn KoadpHuHeHTa @H

Kosdbdunrent
Tun KaHaTa Jnamerp, MM roCTt —
VK
25-140-1-)KC 25 2688—69 0,35—0,43
(6 X 19X 10C)
42-H-107-B 42,0 7669—69 0,28—0,35
(6 X 36-- Mc7 X 7)
27,5-160-1 27,5 3085—69 0,3—0,38
(6 X 30 X 10C)
— 26,5 7669—69 0,3—0,4

P, — amMniuTysa TOPHU3OHTAIbHOH JAMHAMHYECKOH CHJIBI, Be-
JUUHHA KOTOPOH OINpejensieTcsl COIJIacHO YKas3aHHSIM
an. 2.61 u 2.77; npu 3TOM JJIMHA NOAHHUMAIOUIEHCS BETBH
BLIUHCJIAETCA 10 GopMyJie

o G—Vp3}G*—2,7q, gEx F

~ 1,354 p1 ' (115)

B Kotopo#t G = Q + q,L;
Q — Bec CKHINA C TPY30M WJIH IIPOTHBOBECa;

L — pPacCTOAHHE OT OCH IIKHBA TPEHHS JI0 NMETJIH XBOCTOBBIX
KaHaTOB.

[Tpumeuanus: 1. [Ina Gojtee clAOXKHBX PacueTHBIX CXe€M KON-
pOB 3HAaueHHs AMIVIHTYJ IlepeMelieHHH H BHYTPEHHHX YCHJH, BbIYHC-
JIEHHBle COTJIACHO yKa3aHMsM «MHCTPpYKUMH IO pacyeTy HeCYIIHX KOH-
CTPYKUH{ NPOMHUNIEHHHX 3JaHHH H COOPYXKEHMH Ha JMHaMHUYeCKHe
HarpyskH» uiu n. 2.84 nacroaumero PykoBoacTBa, cienyer yMHOXaTb Ha
Ko3phuuent A.

2. Ecnu B dopmyne (115) nogkopeHHoe BEIpa)KeHHe TOJYUHTCS OTPH-
LaTeJbHHM (YacTOTa 'V AJA9 JAaHHOTO MoAbeMa Bcerja GoJiblie YacTOTH
P1, BHIUHCJIEHHOH C yueTOM NOTPEIIHOCTH ee OnpeAeJeHHs), pPeKOoMeH-
aAyercss AJA ONpejesieHHs] MAaKCHMaJbHHX AMINIHTYA NepeMelleHHH
BHYTPEHHHX YCHJHA NpPOH3BecTH pacyer B cooTBeTcTBHH ¢ «HHcTpyk-
OHeH no pacyeTy HeCyIMX KOHCTPYKHHH NPOMBILIEHHHIX 3AaHHH H
coopyXeHHMiHl Ha IHHAMHYeCKHe Harpyskn» Ge3 yuera 3aTyXaHHs KoJe-
6aHuit, a TaKe paccMOTpeTb caydya#, Korga v =p,. Ilpu arom B dop-
myan (111)—(113) u (115) noacraBasiercs 3HaueHue p;, a GaJloOUHbIE
QYyHKIUHHE OnpeRessoTcs JJs BTOPOro ToHa KoJeGaHHH Xompa.
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2.81. AMniuTyabl nepeMeumleHHii W BHYTPEHHHX YCHJIHI
IS CIIOXKHBIX pacyeTHbIX cXeM OallleHHbIX KOMpPOB (pa3JjiHyHasi
JKECTKOCTb  yY4aCTKOB KOIPa, KOJHYECTBO COCPENOTOYEHHBIX
Macc 6oJiee Tpex, IMHaMHYeCKHe Harpy3KH NPHJIOKEHBI B JI060M
CEYEHHH KOIpa H T. M.) PEKOMEHIYercsl ONpeleNfTh METOIOM
HayaJbHbIX NapaMeTpoB B MaTpHyHOH ¢opme. CylnHOCTb 3TO-

a) ) 8
i Pift)
A ~—

Puc. 31. BoiHyxJesiHble rOpH3OHTaNbHBlE KoJeGanus GalleHHHX KONPOB:

@ — X DellleRHI0 3afaql O BHHYMKAEHHBIX KoJeGaHUAX MeTOAOM HavaJbHBEIX napa-
MeTPOB B MaTpHYHOM dopme; 6, 8 — pacueTHHIEe CXeMBbl KONPOB € COCPEJOTOYCHHBIMH
H pacnpenesieHHbIMH MapaMeTpaMH

TO MeToJa AJIs 3a/iay O BBIHY2KAEHHbIX KOJeOaHHAX 3aK/II0UaeTcst
B TOM, YTO IPH HEHCTBHH B {-M CEYEHHH HEBECOMOIO y4acCTKa
CTEPIKHSA C COCPeNOTOYeHHOH Maccoil, 6e3 Hee HJIH C paBHOMeEp-
HO pacrnpeieneHHOH Maccoil JHHAMHYECKOH CHJIBI € 4acTOTOH
® H aMmiuTyRod P; (puc. 31, @) 3aBUCHMOCTb MEXJYy MaTpH-
1aMH-cTosI0aMH TTapaMeTpPoB B CeueHHSIX i-M H {— 1 BbIpaxa-
IOTCSl PaBEHCTBaMH:

Yi=MiGi Yioi+ N (116)
Yi=G;Yi-1+Nys; (117)
Yi=AiYi_14-Ni, (118)
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B KOTOPHIX 3HaueHHsi M; u G; onpenensiior u3 BulpaxeHui (97)
u (98), a BeanunHy N; HaXOIAT U3 BHIpAXKEHHA

0
0
Ni=| o (119)
Pif?
EJ

2.82. MaTpHuHOe ypaBHEHHe MEeTOJa HauyalbHBIX MapaMer-
POB /1l pacyeTHOH CXeMbl B BHJAE KOHCOJH TOCTOSTHHOH MM
nepeMeHHol xectkoctH (puc. 31, 6) ¢ n-M uncaOM cTeneHeit
CBOGOABLI IIPH BO3AEHCTBHH JIOGOTO KOJIHYECTBA AHHAMMUYECKHX
CHJI C OJJHHAKOBOH 4acTOTOH o HMEeT BHJ:

) 49 =mn GnGn-1.. -M'i+1 Gi+1 M;Gi- . -/_Wz G, G, qbo Yo +
+MpGnGroy...Miy1 Gigy Ni+Mp Go Np_y. (120)

I[Ipumeuanune B ypaBuennn (120) marpuum Y,, Y, M,
G;, Py u N; onpegensirorcst BrpaxeHHAMH (95)—(99) u (119) npu yyerte
ynpyrocTH ocCHoBaHHSI M BeIpaxenusimu (101), (102), (97), (98) u (119)
IPH XeCTKOH 3ajieike, NPHYeM BO BTOPOM cJyvae MaTpuua P, paBHa
eJHHHYHOH.

2.83. MartpuyHoe ypaBHeHHe JJISI PACYETHOI CXeMHl B BHIE
KOHCOJIH ¢ pacnpejeseHHoll maccoii (puc. 31, 8) ¢ MOCTOSIHHOM
HJIH TepeMeHHOMH IO BHICOTE XKECTKOCTBIO H C YYETOM YNpYroCTH
OCHOBaHHS HMeeT BUX:

Yn=AnAn_1...Aip1 Aj. .. By AL By Y+
+4nAn_1.. AN + Ap Np_y. (121)

IlpumMeuyaHHe B BullenpuBeAeHHBIX BHpaKEHHAX MaTPHLB

Yn, Yo, A;, @y v N; onpegeasiiorcsi Boipaxkenusamu (95), (96), (104),
(99) n (119) npu yuere ynpyrocrta ocHoBaHHS H BhpaxeHHAMH (101),
(102), (104) u (119) npu xecTKoit 3ajeNKe, NpPHYEM BO BTOPOM cJyuae
maTpHlla ¢, paBHa eAMHHYHOM.

2.84. [{na onpejeneHus amIVIUTYA NepeMeIleHUH ¥ BHYT-
pPEeHHUX ycHJHuH ¥3 ypaBHeHuH (120) u (121) HeoGxonumo mpo-
H3BECTH MepeMHOXKEHHe MaTpHll, 3aMeHAs NPH 3TOM B MATpH-
nax A; uan M; npu nojcuete BeJUYHH A; UJIH p; KPYTOBYIO Ya-
CTOTY COGCTBEHHBIX KOJIeGaHHH p KPYroBOH 4acTOTOH BBIHYX-
AEHHBIX KoJieGaHMH v UM o. M3 pesynprupylomell MaTpHisl,
YUUTHIBAs TpaHHYHBIE YCJOBHS, BLIAESIOTCS ABA YPaBHEHHS,

H3
M3 KOTODPBIX OTIPENeJsIIOTCs BeTHUHHbE QoH 1 %— 3Has ane-
MEHTbl MaTpHUH Y,, mapamerpsl B JI0G0OM CEUeHHH HaXOAATCS
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METodaMH CTpOHTEJIhHOﬁ MEXaHHKH HJIH HX MaTpPHYHBIX YypaB-
HeHH# (pHuc. 31, 6, 8)
Ya=M; Gy Gy Py Yo;
(122)
Yi=M;G;... My G,y Gy, Py Yo+Ni;

Yz—Az AP, Y;
e e e e e e (123)
Yg—Ai A2A1 D Yo+ Ni,

Mpumep 2.7.

BLINONHUTE AMHAMUYECKUH pacyeT MNepexkphiTHs MalunH-
HOTO 3asa (MOAMAIUIHHHBIX 6a/0K) H HeCYL[HX CTeH GallleHHOro
KOMpa Ha HarpyskH, BO3HHKAIOWHE NPH 3KCTPEHHBIX pPexHMax
paboThl mopbeMa.

Jlannble no kompy:

a) pasMep B muiane 21 X 21 M, Bricota 115 M; ray6uHa 3a-
JIOXKEHHUSI TOJOLIBEI (PyHAaMEHTa OT HYJeBOi# OTMETKH 9 M;

6) MaTepHan HeCYLIMX CT€H, NMepeKphITHH H Neperopojok —
XKene306eToH;

B) M3rHOHasi »XEeCTKOCTb IONEpPeyHOro CEeYeHHUsi GalleHHOro
KONpa OTHOCHTeNbHO o6enx oceit EJ = 4,5 - 10° T™?

r) Bec GaleHHoro xomnpa Ha Beicore 120 1/M;

) OCHOBaHHe — FPYHT C HOPMAaTHBHHLIM JaBJIeHHEM 2,5 Kr/cM?,
AJ151 KOTOPOTO KO3(MGDHUIHEHT YIPYTOTO HepaBHOMEPHOTO CXKaTHs
Co = 10 000 1/m%; 3Hauenue Coly = 4 - 10° ™.

JaHubie no oﬁopynonaﬂmo

a) noxsemHasi MainHa MK 5 X 4 (GespenykrtopHas) ycra-
HOBJ/IeHa Ha oTMeTKe + 98,5 M u omnpaercs Ha jBe 6ajKH mpo-
jgeroM 9,2 M; pasmep OMNOPHHIX MOAUIHMHHKOB a = 2,57 wM;
paccTosiHHE MEeXIY OCAMH KpeIJIeHHS] TOPMO3HbIX 6ajlok ¢ =
= 5,28 M; paauyc TopMo3HOro 1KuBa R, = 2,25 M;

6) mpHBeJieHHasA K OKPYKHOCTH LIKHBAa TPEHHS Macca Bcex
Bpallalonuxcs yacreil noabeMHoit ycraHoBku Mg = 3,06 T ¢%/m;

B) NMOXbEMHBIE KaHAThl 3aKPbITOH KOHCTPYKUHH AHAMETPOM
40 mm, TI'OCT 10507—63, Bec 1| M BerBH KaHaTOB ¢, =
= 0,036 1/M, npomoabHas xectkoctb E,F = 6,45 - 104 T;
CyMMapHOe pa3pblBHOE YCHJHE BCEX KaHaToB BeTBH P, =
= 660 T;

T) MOXBEMHBIH COCy1— CKHI BecoM 22,5 T; noJsie3Hblii Bec 35 T;

1) Bec mporHsoBeca 42,4 T;

€) Boicota mnogbeMa 1360 M, cKopocTs noabeMa v, =

12 m/c.
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YuacTok nogbeMa, COOTBETCTBYIOMIUEA DaBHO3aMeNTE€HHOMY
JBHXEHUIO, HMeeT JIHHY 80 M, pacCTOSIHHE OT OCH LIKHBA Tpe-
HHS JO MecTa B CTBOJIE€ LIaXThl, IJie IIPOMCXOXUT Nepexof OT
pPaBHOMEPHOTO K paBHO3aMe/IEHHOMY JIBHXKeHHIo, paBHO 130 M;
cxema nojbeMa u3obpaxkeHa Ha puc. 32, a.

ONPEAEJNEHUE JUHAMHYECKHX YCHJ/IHH
B BETBSIX TOJIOBHbIX KAHATOB
a) [pemoxpaHuTesibHoe TOPMOXKeHHE

Haxozum MakcHMa/lbHBIE CTaTHYECKHe HATSXKEHHSI BETBEH
o ¢gopmy.te (80) B cooTBeTCTBHH C pHC. 32, @

= 57,540,036-1430 =108 1; Pt¥ =42,410,036-1430=93,9 T.

OnpeneJsieM YaCTOTHBIH mMapameTp A; MJIs TPYKEHOH BeTBU
IpH TOPMOXKEHHH NOJHHMAIONIEro CKHNa Ha PacCTOSIHHHU [; ==

9 5)
+100 -
‘@-‘ ‘; §
9 ¥
2 Q3=gMg=30r | N
g ~T=15°
’3‘“
3 W ) [}
2 5
=0,036 /M
% Sy

1,=1330
1= 1460

9,=5751

Q4247 .
a 02 46T -

Puc. 32. Onpenenenne AMHaAMHYECKMX YCHJIHA B BeTBAX TOJNIOBHBIX KaHa-
TOB (K mpumepy 2.7)
a — cXxeMa MHOrokaHaTHOTO NMoAbeMa; 6 — pacueTHas cxema
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= 130 M OT OCH IIKHBa TPeHHs N0 dopMyJie (84)

Gh 0,036-130
Q. 57,540,036 (1430—130)

Migh = =0,045; A=0,211.
Hcnonp3sys Beipaxenus (83) u (82), Haxonum 4acToTy KoJe-
6GaHMil CKUNa Ha KaHaTax

6,45-10%.9,81 4200-0,211
— —— 42 ;0 y=——=6,81 .
a ‘/ 0,036 00 M/c 21 130 /cex

MakcHMaipHble 3HAUY€HHs JHHAMHYECKHX YCHJIMH B BETBAX
GynyT pasubl 108 u 93,9 T [nonaras B dopmyae (81) sin vyt =
= 1].

6) Pe3kan 3ajepiKa NOJHHMAIOIEroCsl CKMMNA
B CTBOJIE IIAXThl (3aleMJeHne)

PacuetHylo cxemMy noabemMa NpeiCTaBJisieM TaK, Kak H300-
paxeHo Ha puc. 32, 6. B cooTBeTcTBHH CO cxeMo#l onmpenessieM
3HaueHHe BEJIHYUH, BXOAALMUX B ypaBHeHue (86):

130 0,036-1460
1460 =0,089; o= 26 =1,143
0,036-1460

ag=——r— =1,75, 1—1=—0,91l.

IloacraBnsieM mosyyeHHBlE JaHHble B ypaBHeHue (86) W,
HCTOJIb3Y5 BLIYHCIUTENBHYIO TEXHHKY HJIM XK€ METOLOM MOk
TOK, HaXOJHM 3HaueHHS YaCTOTHBIX IlapaMeTpoB Ay, Ay, Ag
u A, (mpuMmeyanue 3, n. 2.62)

A=0,901; A,=3,2; A;=4,84; A,=T7,41.

a.
ITo ¢dopmyane v, = 71‘“ Onpejie/sisieM KpYroBble YacCTOTHI

KoJ1eGaHHi CHCTEMBbl; HAXOXHM NPOJOJ/IKHTENBHOCTb HMITYJIbCOB
10 NePBOMY H BTOPOMY TOHY (T = 7/v) H, HCIOJB3yS BbIpa-
XeHus n. 2.62 wan taba. 26, moACYMTHIBaEM 3HAYEHHS KO3d-
¢runentos C. TlosyueHHtle pe3yabTaThi CBOAHM B TaGr. 29.
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Ta6auuwa 29

(1) (2) =(1) | =(2) {_2290% ~(1) | 2390% —(2
I, Cn Cn Cn C§1 ) g Cf’l ), _CL ).

1 2,6 11,21 0,545 0,520}0,504)0,480 187 177
2 9,2 0,34 (0,915| 0,415} 0,845.( 0,383 312 142
3 (13,9 — ]0,445|—0,125/0,410/0,115 152 42
4 21,4 — 0,027 (—0,064|0,025 | 0,059 9 22

Z= 660 383

ITpoBepsieM ykasanus npuMey. 4 K 1. 2.62

4

2aq, v, —1y1  2-4200-0,036-12
_— =—— 54 ,915
" RN o8l (0,545-4-0,915+-

+0,44540,027) =715 T.

Tak Kak nojyuenHas BeJMyHHA Goslee CyMMapHOIO pasphiB-
HOTO YCHJIHSI KaHaToB BeTBH (P, = 660 T), To CKOPpPEKTHPYEM

KO3(pHIINEHTHI TP, HCIOJIb3YS BbIpaXKeHHe
gPpCY

n=1

o -—%
2ag0 v | Ci |
n=1

KospdunuenTst C¥ nomemens B Ta6i. 29.

B Taban. 29 npuBeleHBl MaKCHMasbHble IWHAMHYECKHE
yCHJIHSL B OOEHX BETBSIX, KOTODhIE MOXKHO PaccMaTpuBarh Kak
CTaTHYeCKHe 5KBUBAJIEHTH AHHAMHYECKHX Harpysok IIpH Ipe-
JBapUTEIbHOM Ha3HaueHHH CceyeHHH HeCYIUHX KOHCTPYKUMH
Kompa.

B coorBeTcTBHH C yKa3aHHMAMH 1. 2.62 JMHAMHYECKHE YCH-
ausi B 06eHX BETBSIX KaHATOB IIPEJCTaB/sieM B BHIE ABYX OJHO-
KpaTHbIX HUMIYJIbCOB CHHYCOMA@JbHOH (POPMBI.

BesMuuHBI MMNYJBCOB NOACYUTHIBaEM o dopmyse (85).
3alem/eHHas! BETBb:

4-4200-0,036-12-0,504

S{h= 9.81.2.6 =144 1 cex;
S(l’)=2-4200-0,036-12 [ 0,845 ( o i&n) +
2 9,81 9,2 - 9,27,
+M(l—cos 13,9n) 0’—025(1—cos 21,4 n)]=791-cex.
13,9 9,2 21,4 9,2
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AHanoruuHo, BBIYHC/SASL 3HAYEHHUS UMITYJILCOB JJIS ONMyCKa-
IOlIeHCsT BETBH, HMEEM

8{®) =137 T cex; S =34 Tcexk.
ONPEXEJEHHE JHHAMHUYECKHX HATPY30K,
BO3JENCTBYIOWUX HA KOHCTPYKLLHHU KOMNPA

a) TpenoxpaHuTeNbHOE TOPMOKEHHE

AmmnuTynHBIe 3HaueHHS Harpysok omnpefensieM no ¢op-
mysam (105) — (110).
IlepekpriTie MalIMHHOTO 3a71a

(108cos 15°—93,9)2,5 _ _
2.2,25 =551

N(t)=

M = (108)-1,55in15° =42 T-M;
P (t) =108.cos 15° +93,9=198 1.

IlepekprITHE NOX OTKJIOHSIOMIHE LIKKBHI:

N’ (£)=2,108 sin?7,5°=3,7 T;
M’ (t)=108-1,8-0,259=50,5 T-M.

Bawns xonpa

P, = 108 . 0,259 = 28 .

6) 3aiemieHue

[Ipn ompejeneHuH MMNYJLCHBHBIX HAarpysoK Y4YHThIBaeM
Koadppuunent coyeranusa 0,8 B coorBercTBHH ¢ m. 2.64. Be-
JIMYHHY UMIYJIbCHBHBIX Harpy30K OIIpeZe/IsieM 110 BhIpaXKeHHSM,
aHaJoruyHeiM dopmynam (106) — (110).

[TepekphiTHE MALIMHHOTO 3aJja:

S;= (81 cos y+4 S§) 0,8=(144 cos 15° 4 137) 0,8 =220 Tcex;
Sy =(Si1 cos -+ S§) 0,8 = (79 cos 15° + 34) 0,8 =88 Tcek;
My;=0,85{1 psin 7=0,8-144-1,5sin 15° =44, 7 T™cek;
My=0,8S1) b siny=0,8-79.1,5sin 15° =24,5 TMcek.
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[lepexpriTHe NMOJ OTKIOHSIOIHE IKHBHI:
S{=0,8.25V sinz% =0,8.2-144 5in?7,5° =3, 9 cek;

S;=0,8.254V sin? %:0,8-2-79 sin?7,5°=2,1 Tcek;

M{=0,8 S{U hysinp=0,8-144-1,8sin 15° =53,7 T™cek;
M3;=0,8 S hysiny=0,8.79-1,8sin 15° =29,4 TmcekK.

N(t)=55T P(t)=1987 N(t)=557

r \ﬁm’” ™ Topmomenue Prit)=287
A |26 | 284 Fr(1)=287

4
92
— X
5; =220 TCéx g b3
a) M= 44, 7TM-Cox @ °
< £y

/‘ ‘}zMz =24,5TM C2K 30, on e
\

Y 4L L

A ES .
\ OpMOXeHLe

42

—A

) )
, Nlt)=37r
MIt)=505 7/J\ Topmowenue !_.'S'jléﬁ T-cox

ﬁ
A ] N Si=298rcer Sp=16.41cex
}, =29 8rcek

L
o
3 x
8) , 8 |
Sy =39rcex
M;=53,Trm-con
A Sy=21rcen awemnenue Jawemnenue

; \Hz' *2941m-cox

L

"

Puc. 33. Cxembi B03aeficTBHS HATPY30K HA KOHCTPYKUHMH KONpa ripH
3alUEeMJ/IeHHH H TOPMOKeHHH (X NpuMepy 2.7)

a ~— NEpeKphTHe MAWUHHOTO 3aka; O — nepekpeiTHe MOA  OTKJOHAIOULHE
UWIKHBBl; 8 — GalmHA Kompa (Hecywge CTeHbI)
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Bamnga konpa:
S;=0,8841 sin y=0,8-144 sin 15° =29, 8 Tcek;
S,=0,8S; siny=0,8-79 sin 15° =16,4 Tcex.

Ha puc. 33 nokasaHbl cxXeMbl BO3JAEHCTBHS JNHHAMHYECKHX
Harpy3oK Ha 3JjeMmeHTh Konpa. Harpyskn Ha nepekpritHe ma-
IIMHHOTO 3aj1a, YKa3aHHbe Ha puc. 33, @, BO3eHCTBYIOT Ha JBe
NOAMAaUIHHHBE GajKH.

ONPEJEJNIEHUE YACTOT COBCTBEHHBIX TOPH30HTAJIb-
HbIX KOJIEBAHHA KOMPA

I'lo ¢opmyne (87) HaxoxuM 3HaYeHHe

4.108 (11549)
ERELLACLL LN
% 4,5.10°

o rpacduky (puc. 27) HaxoxuM 3HaueHHUA A;, a 10 GopmyJie
(89) — KpyroBble 4acTOTHl COGCTBEHHBIX KOJIEGAHMIL.

Hmeem:
py = LT3 ]/4,540’”9,81 =3,76 1/cex;
124 120

pa=24,51/cek; p3=70 1/cex; pg=139 1/cek; ps=2341/cex.

ONPEREJNEHUE NMEPEMEILEHHH U BHYTPEHHHUX YCHJIHA

INoamaluueHble 6aJKH M GalKH NOJ OTKJOHSIOUIHE IIKHBbI
CJIelyeT PacCYHTHIBATE HAa BO3JeHCTBHE Harpy3oK, BO3HHKaIO-
IUX TP NpPeNOXPAHHTEJbHOM TOPMOXKEHHHM, cOrJacHo «MH-
CTPYKLHH 1O pPacyeTy HeCylIUX KOHCTPYKUMH MPOMBIILIEHHbIX
3aHHH M COOpYXEHHH Ha JAMHAMHYECKHe Harpy3ku». Pacuer
cJIeflyeT NPOU3BOAHThL Ha MEPHOAMYECKOe BO3JeiCTBHe (4acToTa
v = 6,81/cek) Harpy3ok, yKasaHHEIX Ha puc. 33.

Pacuer 6asok NepexpHITHA M HECYIHX CTEH KONpa Ha Ha-
TPY3KH, BO3HHKAIOIHE NPH 3allleMJIeHUH NOJAHHMAIOIIEro CKHNa
B CTBOJIE LIXTHI, CJEYeT IIPOU3BOAUTH COrJIacHO «HHCTpyKuMH
N0 pacyery NEPeKPHITHH Ha HMIMYJbCHbe Harpyskuy. JledicT-
BYIOIIMH Ha MNEPEKPLITHS HMINYJbCHBHEII MOMEHT peKOMEH-
JlyeTcsl 3aMEeHHTb Napod CHJ C IJIeYOM, PaBHHIM JJIHHE ONOPHI
Kopnyca NOAUHKNHHKOB IIOJ MOABEMHYI0 MAUIHHY HJIH OTKJO-
HSAIOWHH 1IKHB.

B coorserctBHH ¢ 1. 2.80 onpenesquM H3rubaromui MOMEHT
B ceueHHH xonpa Ha otMerke 0,00 M npu Bo3aeACTBHH FOPH30H-
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TaJbHEIX Harpysok (puc. 33, 6). IlosaraeM, yto yacrora KoJje-
GaHuii TPYKEHOro CKHIIA HA KaHaraX PaBHA 4acTOTe COGCTBEH-
HBIX KoJeGaHMH (OCHOBHOH TOH) Kompa, T. €. Vv = p; =
= 3,76 1/cek. D10 COOTBETCTBYET AJHHE BeTBH mopsanka 460 M
[popmyaa (115)].

BBuay Toro uto asa KaHara pacCMaTpHBaeMOro nojabemMa
OTCYTCTBYIOT 3KCIEDPHMEHTaJIbHblE NaHHBIE N0 XapaKTePHCTHKe
3aTyxaHHs, npuMeM 3HayeHwe P, = 0,2, Koropoe GIH3KO nO
BeIHYMHE K KO3(DHIHEHTY DNOTJIOMEHHUS 3HepruH AJIs CILIOLI-
HOTO MeTaJlJIAYeCKOro CTepKHS.

HaxoauM oTHoweHnne o =—\p—f_-=i—=0,32, a mo rpapu-

2ny 6,28-0,1
xy (puc. 30)—sHavenne A=0,57.

Mo Tabauuam HaxonuMm 3HaueHHs X; (o), X, (@) H X| (@)

81
=2 2 0,86 ag=——=0,7, X;(0,85)=1,59;
oy H 115 0,86 Qg 115 0 1(0 8)

X:1(0,7)=1,19; Xi(0)=7,08.
ITo dopmyne (112) onpenensieM BeNHUHHY H3THGAIOLIErO
MOMeHTa
4,5-10°-28.0,57.9,8-7,03 (1,59—1,19)
115%-120-3,762-0,1

=7650 T-M.

M(0)=

3. PACYET OCHOBAHHWHN BAUIEHHBIX KONNPOB

3.1. Pacuer ocHOBaHHH 6ameHHBLIX KOINPOB CJEAYeT NPOU3-
poauTh no ryase CHull «OcHoBanuA 3aHHH H COOPYXKEHHH.
HopMbl npoekTHpoBaHus».

3.2. HopMaTuBHBIE XapaKTEPHCTHKH TPYHTOB HEOGXOAUMO
ONpenesIATh M0 JaHHbIM HHXKEHePHO-Te0JIOTHYECKHX H3BICKaHHMH
M HCCIeJOBAHHUI.

BbIBOP IJIYBHHDBI 3AJIO)KEHUSA ®YHIAAMEHTA

3.3. I'nybuna 3anoxeHusi ¢yHIaMeHTa ompejeiasiercs no
raase CHuIl «OcHoBanust 3fanuii u coopyxenuii. Hopmel npo-
eKTHpoBaHHsA». KpoMe TOro, JONOJHHTENBHO CJIERAYET YYHThI-

BaTh:
a) KOHCTPYKIMIO IPHMBIKAIOWUX BEHTHJSUHOHHBIX H ApY-

rux KaHa/oB;
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6) HaJuyHe WEHKH CTBOJA;

B) METOLH! H TOCJENOBaTENbHOCT MPOH3BOACTBA PaGoT no
yCTpOHCTBY ILefiKH cTBoJa (yHJaMeHTOB OallleHHOTo KOompa
M JPYTHX NMPHUMBIKAIOMHKX K HeMY NOJ3€MHBIX COOPYKeHHH.

3.5. MuHuUMa/bHast TJyGHHA 3a/I0OXKEHHSI MOJOWIBH (YH-
JlaMEHTa B CKaJbHBIX TPYHTaX MOXeT GHTb PaBHa TOJIHHE
BBIBETPHBILIErOCs €05, HO He MeHee 80 cM.

ONPENEJIEHHE PASMEPOB NMOAOILLBbI
GYHIAMEHTA B IUIAHE

3.4. Pasmepn nomomBhl (pyHIaMeHTa B MJaHe oInpenens-
I0TCSl IO HOPMaTHBHBIM Harpyskawm, JLelicTByromuM Ha (yH7Ia-
MEHT, H 110 HOpMaTHBHOMY JIaBJIEHHIO Ha TPYHT.

ONPEAEJNIEHUE HOPMATHBHOIO JABJIEHHSI HA TPYHT

3.6. HopmaTuBHOE JaB/IeHHE Ha TPYHT ONpPENeJSAeTCs B CO-
OTBETCTBHH C HaMeYeHHBIMH pa3MepaMH MOJOLIBbI (yHAAMeHTa
H rayGHHO! ero 3ajoxeHus no gopmyne

Rt =(Ab+ Bh) y, + DC; (124)

rre Yo — OCPeNHeHHBIl OGbEMHBIH Bec TPYyHTa, 3ae-
Talollero Bhlllie NOJOLIBHE QyHAAMeHTa;
C¥ — HopMaTHBHOE YZHeJbHOe CLeMJIeHHe TPYHTa,
3a/IeTalollero HeMOCPEACTBEHHO Moj MOJo-
WIBOH (yHAaMeHTa;
b — MmeHblIasg HapyXKHasi CTOPOHA MOXOLIBHI (byH-
JlaMenTa B ¢opMe NPsAMOYroJIbHHKA ¢ MpsMO-
YTOJILHBIM BHIPE30OM;
h — rny6uHa 3a/0KeHus1 GpyHIaMeHTa;
A, B, D — 6e3pasmepHble KOIDOHUHMEHTH, NpHHUMAae-
Mbie no Ta6sa. 30, B 3aBUCHMOCTH OT @Y
Q" — HODMATHBHBIHi yroJ BHYTPEHHEro TpEeHHS
TPYHTa, 3aJIETalolIero HeNmoCpPeNCTBEHHO MOJX
nojoumsoi (pyHAaMeHTa.

3.7. Ilna ¢yHaameHnTa ¢ mojomBod B GOpMe KoJbla HIH
NPaBHJLHOTO MHOTOYTrOJIbHHKA C KPYIVIBIM BHIDE30M TNpHHH-
Matot 3Hauenus b=)/'F, rae F — miomaznp NoXOWBH AAHHOM
dopMbl, onpenenseMas HapyXHBHIMH pasMepamu Ge3 ydera
BhIpe3a.
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Ta6anua 30
3nayenus Kospduuuentos A, B u J

u TIpAMOyroJibHHK Kpyr

@,

rpag A B ‘ p:4 A | B A
0 0 1 3,14 Q 1 3,37
2 0,03 1,12 3,22 0,03 1,12 3,56
4 0,06 1,256 3,51 0,06 1,26 3,77
6 0,1 1,39 3,71 0,1 1,42 4
8 0,14 1,55 3,93 0,15 1,6 4,25
10 0,18 1,73 4,17 0,2 1,8 4,51
12 0,23 1,94 4,42 0,26 2,02 4,81
14 0,29 2,17 4,69 0,32 2,28 5,12
16 0,36 2,43 5 0,39 2,56 5,46
18 0,43 2,72 5,31 0,47 2,9 5,84
20 0,51 3,06 5,66 0,57 3,28 6,25
22 0,61 3,44 6,04 0,68 3,71 6,71
24 0,72 3,87 6,45 0,8 4,21 7,2
26 0,84 4,37 6,9 0,94 4,78 7,75
28 0,98 4,93 7,4 1,11 5,45 8,36
30 1,15 5,59 7,95 1,3 6,2 9
32 1,34 6,35 8,56 1,55 7,19 9,8
34 1,55 7,21 9,21 1,79 8,18 10,64
36 1,81 8,25 9,98 2,11 9,43 11,61
38 2,11 9,44 10,8 2,5 10,98 12,78
40 2,46 10,84 11,73 2,93 12,7 13,95
42 2,87 12,5 12,77 3,46 14,86 15,39
44 3,37 14,48 13,96 4,11 17,7 17,04
45 3,66 15,64 14,64 4.49 18,96 17,96

ONPENENEHUE KPEHA BALIEHHOTO KONPA

3.8. Kpen Gawensoro kompa 0 cienyer onpeiensth Mo
tdopmy.ie

iptioti
9=%¢2, (125)
rae i; — HAKJOH OCHOBAaHHS OT HEpaBHOMEPHHIX MpO-

CaJoK B pesyJabTaTe TOPHHIX BbIPAGOTOK,
NPUHHMaeMblHl PaBHBIM HAKJIOHY MOBEPXHOCTH
Ha yuacTKe COOpYKeHHs (OoNpejessieTcsi Co-

IJIaCHO MapKIUeHNepCcKoMy pacuery);
iy, ig, i, — HAKJIOHEI KONPA U €ero ¢pyHJaMeHTa OT MOMEHT-

HBIX Harpysok.

3.9. MoMeHTHbIe HarpyskH OT T'ODH30HTANbHBIX CHI M,,
OT 3KCUEHTPUYHO NPUIOKEHHBIX BEPTHKaJbHBIX CHJI M, M OT
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OTKJIOHEHHS LIEHTPa TSKEeCTH Konpa NpH ero HakJone Mg om-
penensiiorest no hopmyam:

M, = Thy; (126)
M, = Ge (127)
Me = Gh?9, (128)
rae T — paBHOJEHCTBYIOIAsi HOPMATHBHBLIX TOPH30HTAJBHBIX

Harpysox;
h, — paccrosinue or cuiel T 1O TOAOMIBHI (DYHAaMEHTa;
G — paBHOJieACTBYIOIAf HOPMATHBHBIX BEPTHKAJbHBIX
Harpysok;
e — 3KCIIEHTPHCHTET NPHJIOKEHUs paBHOLelcTRYIowel G
h, — paccrosiHHe OT LEHTPa TAXKECTH Macchl GalllHH J0
nojouBkl QYHAAMEHTA.
3.10. CymmapHasi MOMeHTHasi Harpyska M, nepenaBaemas
Ha OCHOBaHHe, olpeJesercs 1o gopmy.e:

M= Mr+M.+Mg. (129)
3.11. Hakaousl iy, i, U i{g B 3aBHCUMOCTH OT (opMbl QyH-

JlaMeHTa omnpejelsiorTcs no gopmyaam:
a) MpH KoJIbUEeBOM (dyHIaMeHTe:

. _aMy
=Crar’ (130)
{ _ﬂ_ . 131
“=cha (13D
4Mg
iG:CT-A—’ H (132)

6) NpH NpsSIMOYTroJIbHOM (yHAaMEHTe C NPAMOYTOJbHBIM BBI-
pe3oM, CHMMETPHUHBLIM OTHOCHTEJbHO LEHTPAJIbHBIX OCeH:

" cBL3A’

. 24M,

e=TcBLA"’ (134)
24Mg

o= GBI A" - (139

3.12. KosdpuumeHnt cxarus rpyHra ocHoBanus C B 3aBu-
CHMOCTH OT (GopMbI (YHAAaMEHTa omnpefensiercs 1o gopmyJam:
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a) NpH KOJM:LEBOM (yHIAMEHTE
o 0,45E : (136)
(1—p2) rw (1—v)
6) NpH NPAMOYToJIbHOM (YyHAaMeHTe

0,7Ea
. 137
(1—p2) LaW (1—Wv) (

B c¢opmynax (130) — (137) mHcnonb3oBaHBl CJIEAYIOMLH(
0603HayeHN:
E np — Monynbp pepopmanu M kxospdunuent Ilyaccona
FPYHTa;

7 — PajMyC Hapy:KHOrO KoJblia $yHIaMeHTa;

L — napyxHasi cTOpOHa NpsIMOyroJbHOro (yHaamenra
C BHIPE30OM, B HampaBJIeHHH KOTOPOH AEHCTBYET MO-
MeHTHasl Harpyska;

B — HapyxHasi cTopoHa INpPSAMOYFOJBHOTO ¢(yHAaMeHTa
¢ BBIpE30M, NepHeHINKYJspHas CTopoHe L;

W — Gespasmepnblil Ko3((HLUHEHT, ONpejeasieMblii IO
Taba. 31;

ry — paaMyc BHYTPEHHero KoJbla ¢yHaaMenTa;

v — OTHOLIEHHEe BHYTPEHHEro pajauyca KoJjbllia K HapyxX-
HOMY HJIM OTHOLUeHHe CTOPOHH! Bhpe3a L’ K puuHe,
napasnjenbHoi el cropone L (puc. 34);

© — OTHOLUEHHE CTOPOHHI Bhipe3a B’ K mapanjesbHO# e
cropose B puc. 34);

A’ — GespasMepHBIE KOIPOHIMEHT, OMNPENENseMBIH MO
HoMorpammaM (puc. 35 u 36), B 3aBHCHMOCTH OT GOPMBI
(dyHaaMeHTa H BbIpE3a, a TaKXKe OTHOIIEHUS MOZYJist
YNpyrocTd X MOAyJo ofuieH AedpopMaluH TPYHTa,
0603HaueHHOro k;

n — xo3p¢HuHenT (opMbl noAOWBH (yHAAMeHTa, O-
penensieMblii o Taba. 32, B 3aBHCHMOCTH OT OTHO-
HIEHHS] Pa3MepPOB HapYXHBEIX CTOPOH.

Ta6bauua 31

LB

LB

(ry/r)? = 0,00 | 0,04 | 0,16 [ 0,36 | 0,64 1,0

w 0,50 | 0,53 | 0,53 | 0,53 0,55 co
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Ta6auua 32

10

o l 1 l 2 3

n l 0,95 | 1,30 1,53 l 2,25

3.13. Ilpu ¢ynnamente B Buie ABYX omop (puc. 37) KpeH
caenyer onpesensts no dopmynam (124) — (129) u (133) —
(135). ITpu s3Tom A’ B 3aBHCHMOCTH OT k HaXxOZAT 0 HOMOTpaM-
Me (puc. 38).

3.14. TIpu HalHYHH HECKOJBKHX PSJIOB ONOp, Mapajieib-
HBHIX NefCTBHIO MOMEHTa, BEeJIMYHHA NOCJENHEro pacrnpenelsercs
MeXAYy psAfaMH MopoBHY (puc. 37).

3.15. Ilpu jeficTBHH MOMEHTHO HarpysKH MOJ| NPOH3BOJIb-
HBIM YIVIOM K LIeHTPaJIbHOH OCH NpPSIMOYTOJIBHEIX (byHAaMEeHTOB
OOIHKA KpeH OalleHHOro Kompa CJefyeT ONpejeNsiTb B ABYX

b'=wb

VL

™~
e
=

[/
8=w,
|
|
~ rﬂ\n——_ —L — 1

|

|
I

|

T3

|

Sy
[}
N

! ’
Puc. 34. [Tnauet pysnaMeHTOB pasiHYHBIX (OpM

B3aHMHO MNEPNeHAUKYJSAPHBIX HaNnpaBJeHHSIX OT MOMEHTHBIX
Harpysok, NOJIyYeHHBIX NyTeM Pas/IoxKeHHs o6uieli MOMEHTHOH
HarpyskH MO HanpaBJeHHSAM PacueTHbIX ocef.

3.16. Ykasauus nm. 3.13 u 3.14 orHocaTcs JHLb K pyHAa-
MEHTaM, B KOTOPHIX PACCTOSTHHE MEXIY OTACNbHBIMH OINOPaMH
Gosee yeM B [Ba pa3a NpeBbILIaeT IWHPHHY 3THX OMNOP.

3.17. Tlpu dyHnameHTe B BHIE TPEX ONOP, PaCMONOKEHHbIX
Ha paccTosiHHH, GoJjiee 4eM E 2,5 pa3a npeBhILIAIOIEM LIHPHHY
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Puc. 37. Ilnanbl pyHAaMeHTOB B BHJE OTAEJbHHX ONOP
a — dyHnaMenT H3 ABYX omop; 6, 8 — dyHAAaMEHTH M3 TPex Onop

onopnl (puc. 37, 6), KpeH GalleHHOro Kompa cjefyeT onpene-
JIAATb B HaNpaBJIeHHH AeHCTBHS OJHOH OMNOpHI No (opmyse

6M

b= L* oA C (443v+61) ° (138)
rge A’ ut onpegmensiorcs no Homorpamme (puc. 39);
v H 0 onpenensitorcs no ¢opmyaam (puc. 37):
al
‘V=T H (139)
d
® =7 (140)

3.18. Eciiu MOMeHTHast HarpysKa HeHCTBYeT B HanpaBJeHHH
JABYX onop (puc. 37, 6), KpeH GallleHHOTrO Kompa cJeiyeT onpe-
JeJIATh Mo opMmyJe

o 6M
T LYA'C (2+3v+61)
rie A’ u t onpegensiorcs 1o Homorpamme (pHc. 40),
a 3HayYeHHs v H @ — ¥ COrJacHo I. 3.17,

(141)
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Puc. 38. HomMorpamMa aJs onpegedesus: kodbduunenTos { 1 A” no H3BecTHBIM 3HaueHHAM R u v aas ¢yH-
AaMeHTOB B BHJe JABYX NPSAMOYrOJbHHX ONOD
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Puc. 39. HomorpamMma aas onpefenenus xoadduuuentos f u A 8 3aBHCH-
MOCTH OT v A (yHAaMeHTa B BHJRE TPeX ONOP NPH MOMENTHOH Harpyske
B HanpasJsieHuH ofHOH onopul (I BapuanT)

3.19. 3HaueHHs1 HOPMATMBHOTrO JlaBleHHSA Ha IPYHT U KO-
(uuMeHTa CXKaTHA TPyHTA OCHOBaHHUs NPH QYHAAMEHTAaX B BHAE
OTZeJIbHBIX ONOP CJEIYeT ONpPENeNsiTh COOTBETCTBEHHO Mo ¢op-
mynam (124) u (137), Kak Zast OZHOH ONOPHI.
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Puc. 40. Homorpamma nast onpepefenusi ¢ ¥ A' B 3aBHCHMOCTH OT vV AJIA
($yHIaMeHTa B BHJAE TPeX ONOP NMPH MOMEHTHOH Harpyske B HaNpaBJeHHH
nByx omnop (Il Bapuanur)
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OMPENEJIEHUE JE®OPMAUHOHHBIX XAPAKTEPHCTHUK
OCHOBAHMHS

3.20. Moayab nedopmauMH TpyHTa ONpeaensieTcs Npu Ja-
6opaTOpHBEIX HCNMBITAHUAX 1O dopMmyJse
1 1 2u? 2,7
E=i(1——"—) (—+o,2 ); (142)
a l—p €
rae & — Ko3(pdHLUHEHT NMOPHCTOCTH I'PYHTa AO CKATHA;
a — KO3(p(HUIHUEHT YIVIOTHEHHS;
p — xosdpunuent IlyaccoHa rpyHTa, MPUHHMaeMblii MO
Taba. 33.
Ta6auna 33

3na yenus koaduunenta Ilyaccona p aas pasaHuHbIX
BHIOB TPYHTOB

I'pynth Cynecu Tauxa

Teckn ‘ Cyransku

u 0,30 0,42

0,27 ‘ 0,35

1

3.21. Mozaynb ynpyrocTu rpyHTa onpeaensercs no gopmyJe

Ey=E—, (143)
an
rae a, — Ko3(ppHUHeHT HaGyXaHHsl, ONpENeNsieMblil 1O BETBH
pasrpy3ku KOMIIDeCCHOHHOH KpHBOH Ipu Jabopa-
TOPHBIX HMCNBITAHHSAX TPYHTa.
3.22. OmnpezeneHHble 1Mo JaGoOpaTOPHLIM HCNHITaHUAM E
4 Ey MOryT GbITb HCNOJIB30BaHbl Ha CTaAMU NpPeABapUTENLHBIX
pacyeToB.
3.23. Tlpu nosieBbIX UCMBITAHUAX TPYHTOB KPYIVIBIMH IUTaM-
namMH MOAYJb AiehOpMalHH MOXKHO ONpENeNATh o GopmyJie

E=(1—p) 4>, (144)

rage S — mojHas ocajka IUTamna MpH CpejHell Harpyske Ha
HEro;
D — puamerp KpyrJioro miramna.

Onpenenesne MOAyJst yNpYrocTH TPYHTa HPOH3BOXHTCS
TaKkxke 1o gopmyse (144), Ho BMecTo S NOACTABJAETCS 3HAYEHHE
ynpyroi aedopmanuH, nosyuaiolencs nocje c6poca Harpy3ku
co mrTamna. 3HayeHue cpelHeil HarpyskH NPH 3TOM COOTBET-
CTBYeT JaBJI€HHIO, C KOTOPOro Hagajcs cOpoc HarpyskH.
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3.24. Tlpu MHOroCJOHHOM OCHOBaHHH CpelHHe 3HaueHus E
v Ey 115 OTAENBHOTO CEYeHHs B NpeAesax CKHMaeMOoH TOJLIH
MOryT ObiTh HalleHHl 0 GopMyiaM:

IEil .
E= hy (145)
ZEyi h;
EV:Ty:l_' (146)

rae E; u Egy — cOOTBETCTBEHHO MOAYJHM AedopMailuH H ynpy-
FOCTH OTAEJbHHIX CJOEB I'PYHTa OCHOBAHHS,;
h; — MOILIHOCTb OTAE/bHLIX CJIOEB IPYHTA.

ONPEJXEJEHHE OCAJAKH BAILEHHOTIO KOMMPA

3.25. Ocapgky O6allleHHOro Konpa CJelyer onpefeasTb o
dopmyJe
S=58g4Su+Su, (147)

rae S¢,Sy Sy — ocajka (yHIaMeHTa COOTBETCTBEHHO OT Bep-
THKaJIbHBIX Harpy3ox Ha OCHOBaHHe, OT MO-
MEHTHBIX Harpy3ok M OT HCKDHBJIEHHA OC-
HOBaHUA NpH noapaboTKe.
3.26. BenuuuHa Sg B 3aBHCHMOCTH OT (GopMbI $HyHIaMeHTa
onpesenserca no dopmyaam:
a) mpH KoJibLeBOM dyH1aMeHTe

_ (1—p?) onwr (1—v?)
= £ ; (148)

6) npH NpsMOYroJibHOM (yHAaMeHTe

Se

20 (1—p?) Pun
:—E——— N
rie O — cpefHee AapJ/ieHHe HAa OCHOBaHHE, PaBHOE YaCTHOMY

OT J€eJeHHS BePTHKa/JbHBIX HOPMAaTHBHBIX Harpysok
Ha IVIOmajb NMOJOIIBLI (pyHAaMeHTa.

3.27. [Ins GaweHHoro Kompa ¢ ¢yHZaMeHTaMH B BHIE OT-
IebHBIX PaBHOBEJIMKHMX NPSMOYTOJBHEIX ONOP BesqHYHHA Sg
onpesensercs, Kak AJs OQHOH ONOpPH CO CPEAHHM YCHJIHEM Ha
Hee, PABHBIM YAaCTHOMY OT AeJIeHUs oOleil BepTHKaJIbHOH CHIIBI
Ha YHCJIO OIIop.

3.28. BennuuHa Sy, B 3aBUCHMOCTH OT hopMbl DyHAaMEHTa,
onpegenserca no ¢opmyJaam:

Sg (149)
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a) npu KoJbueBoM (yHIameHTe

Sy = rtb; (150)
6) npu NpsAMOYToJbHOM (GyHIAMEHTe
Sy = 0,51L6. (151)

3HaueHue OGe3pasMepHOro KkoadduilHeHTa ! onpenensercs
no HoMorpammaM (cM. puc. 35, 36) B 3aBHCHMOCTH OT OpMBI
¢dyHAaMeHTa W OTHOLUEHHS MOAYJS YNPYTOCTH K MORYJIO Je-
dopmauuu k.

3.29. Ilns ¢ynpamenta B BHAE UETHOTO YHCJA OTAENBHBIX
onop BelHuHHa S, onpenensiercs no gopmyae (151), npu atom
t HaxoxuTCA Mo HOMorpamme (pHc. 38).

3.30. Ilpu TpexomopHoM ¢yHAaMeHTe ocaika S, onpene-
Jsetcs 1o popmyie

Sy = L8, (152)

rae ! HaxoIMTCHA B 3aBHCHMOCTH OT BEJIHMYHHBI R IO HOMO-
rpammam (puc. 39 u 40) npu HanpaBJeHHH AeHCTBHS
MOMEHTHOIH Harpy3kd B CTODOHY OJHOM HJHM JBYX
OIOpP COOTBETCTBEHHO.
3.31. Ocanka S, OT HCKDHBJEHHS OCHOBaHHS MO paguycy
R, B 3aBHCUMOCTH OT (OpMbI (pyHAaMeHTa, ONpefenasieTcs o
¢dopMynam:
a) pH KOJbIEeBOM QyHAaMeHTe
r(1—v?)
2R

6) NpH NPSMOYTOJLHOM (yHAaMeHTe
L2 (1 —vi @)
96R (1 —vw) '

rie 1 — pacuerHasi 0Cajika MOBEPXHOCTH MNOJ LUeHTpoM pyHAa-
MEHTa OT TOpPHLIX BBIPAGOTOK.

Tpu neperu6e semuoit nosepxuoctH (pHc. 41) B ¢opmynax
(183) u (154) npuHuMaercs 3HaK ILNOC, a INpH mNporuGe
(puc. 42) — muHyc.

3.32. lna dyHnameHTa B BHJE YETHOIO YHCJA OTAEJbHBIX
ornop BelHyHHa S, onpesensiercs no gopMyae (154) co sHaKOM
mimoc (puc. 41).

3.33. PacuerHrle ocafKH H KpeHbl GallleHHBIX KOIpPOB He
JO/DKHBI TIPEBBIIATh Npefe/bHBIX 3HaueHHH, 06YyCJOBJEHHBIX
raapoii CHuIT «OcHoBanusi ananuit u coopyxenuit. Hopmbi
NpoeKTHPOBaHHsAy. TIpH yclOBUM HeHapylueHHs1 paGOTH MeXa-

Su=nz% (183)

Su=1+ (154)
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HH3MOB MO1’beMa TNpejeabHas ocafika 6allleHHOro Kompa MOXeT
6biTh npHHsATA paBHO# 30 cM, a NpejeJabHLIH KPEH COOpYKEHUS
MoxkeT GHTh npHHAT paBHEM 0,004.

3.34. Ilpn MHOrOCJIOHHOM OCHOBAHHMH C HECOTJIACHBIM 3a-
JIETaHHEM ILIACTOB OCAJKy M KpeH GallleHHOro Kompa clexyer
ONpENENATh METOAOM IOCTOHHOTO CYMMHDOBAHHS IO IJVIaBe
CHuIT «OcHoBanus 3faHuit M coopyxeHHid., HopMel npoekTH-

9 A= ? T

Lou n
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—Fr 172
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Puc. 41. Cxema smop ornopa Puc. 42. CxeMmul amop oTnopa oc-
OCHOBaHHS NIPH ero meperube HOBaHUSA NpH ero mnporube
a — OT Beca COODYXeHHH M HCKPHB- a — OT Beca COOPYXKEHHA U HCKDHBJE-
JIeHHSI OCHOBAaHHS; 6 — OT MOMEHTHOI HUSL OCHOBaHHA; 6 — OT MOMEHTHO#R
Harpy3KH; 8 — CyMMapHasd 3Miopa OT- HArpya3ku; 8 — CYMMapHasi 3miopa OT-
nopa nopa

POBaHHSA» MyTeM HAXOXKAEHHS OCAJOK TOUEeK KpaeB GyHIaMeHTa,
Jexallix Ha neHTpanbHoil ocu. Torja pa3HoCcTb OCajloK B Kpa-
€BHIX CEYEeHMSIX, OTHECEHHAs] K PACCTOSIHUIO MEXIY CEUeHHSIMH,
JlacT KpeH GallleHHOro KOINpa, a MoJycyMMa 0CafioK — CPELHIOI0
0cajIKy IleHTpa GallleHHOTO KOoIpa.

[TocTpoeHue smiop NPHPOAHBIX JaB/IEHHH, onpeneneHue
TPaHHIB! CXKHMaeMOH TOJIUM TPYHTa U OCaJKH (B HaMeYeHHbIX
CEeueHHAX) NMPOHM3BOJAMTCS MO OOLIMM MNpaBHJIaM, U3JIOXKEHHBIM
B HOpMaTuBHoi1 suteparype u raase CHull «OcHoBarus 3panuit
U coopy:KeHHHA. HopMbI IpOEeKTHPOBaHHSS.

MaxkcuManbHble 3HAYEHUsI OpJIUMHAT 3MIOP JONOJHUTEIbHBIX
JaBleHHH N0 OTIOPY TPYHTa B pacCMaTpHBAaEMBIX CEYEHHSX
ONpeNesIAIoTCs C YYETOM MOMEHTa, JEHCTBYIOUIEro B TVIOCKOCTH
NojouIBH (yHAAMEHTA.
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ONPEAEJEHUE OTNOPA TPYHTA OCHOBAHMUY

3.35. [laBjieHne Ha OCHOBaHHe CJelyeT onpejeasith o ¢op-
my.Jie
P=Pg+Py+Pu, (185)

rae Pg — cpenHee JaBieHHe Ha OCHOBaHHe, PaBHOE YaCTHOMY
OT JleJIEHHS! CYMMBI BEePTHKAJBHBIX CHJI Ha IJIOIIAfb
TIOZIOIIBE! (PyHIAMEHTa;
P, — uyacTbh JaBJIeHH$, BhI3HIBa€Masi TOJIBKO MOMEHTHBEIMH
Harpy3kamu,
P, — uactb JaBleHHsl, BO3HUKAIOLIAsi OT HCKPUBJIEHHs OC-
HOBaHusl NpH noApadoTke.
3.36. Kpaesble naBjeHusi Py 1 Py OT MOMEHTHO HarpyskH,
B 3aBUCHMOCTH OT (opMbl (yHAaMeHTa, onpeneasiorcs no ¢op-

MyJaMm:
a) NIpH KOJIbLIEBOM (DyHIaMeHTe:

, _AM i+

Pu=—""g g (156)
. AM(Q—=D)k

Ph=—— (157)
6) npu npAMOYroJLHOM  QPyHAaMeHTe:
, 1M+t

Pu="Tgar (158)
,_12M(—t)k

wo o [2BA" (159

rie M — MOMeHTHasi Harpyska.

3.37. PaccrosiHne A oT ocH GyHAaMeHTa 0 TOUKH C HYJIEBbIM
3HAYeHHeM (B HampaBleHHH P,), B 3aBHCHMOCTH OT (HOpPMb
¢dyHrameHTa, onpepeasercs no dopmy.Tam:

a) npH KOJIbLEBOM (pyHHaMeHTe

A = rt (160)
6) mpu NPSMOYTOIHHOM (PyHIaMeHTe
A=0,5Lt. (161)

3.38. Ilpu ¢yHAameHTe C YETHBLIM YMCJIOM ONOp AaBJIEHHS
Ha OCHOBaHMe ompenensiiorcs no ¢opmysaam (156) — (159),
B KOTODHIX 3HayeHHe MOMEHTHOH Harpy3kH M yMeHbluaercs
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BO CTOJIbKO Pa3, CKOJNBKO PSJ0B OTAEJNLHBIX OIOP pacnosa-
raercsi B HanpaB/leHHH JeHCTBHS MOMeHTa. 3HaueHus f u A’
OMNpezesAI0TCs N0 HoMorpamMe (puc. 38).

3.39. lna tpexomopHoro ¢yHnaamenta (puc. 37), B 3aBH-
CHMOCTH OT HampaBsJIeHHs AEHCTBHSA MOMEHTHOH Harpy3kH, Kpa-
€BLle [|aBleHUA Ha OCHOBaHHUE onpeneisioTcs no dopmyaam:

a) IPH MOMEHTHOH Harpyske, JeHCTBYIOIEH B CTOPOHY Of-
HOH OMNOPBI:

p—— . 162)
TPV T (162)

M (2+3v—6t) k
p_ MOEB Gk (163)

L30A’ (4+3v+60)

rpe A’u ¢ onpenensitorcss o Homorpamme (puc. 39);
6) npH MOMEHTHOH Harpyske, JeficTByoLle#l B CTOPOHY ABYX
omnop:

M
—— . 4
Pi=fre (164)

po—M@t+I—60k (168)

L2wA’ (2+3v+6£)

rge A’ u ¢t — onpesensiiorcs no Homorpamme (40).

3.40. HyJseBrle naBjeHHS OT MOMEHTHOH Harpy3kd Haxo-
JATCH Ha PACCTOSIHHH A OT LIEHTPa TSKECTH IUIOmajell Tpex
OIIOp B HampaBneHHH P,.

3.41. Ilpy MCKDHBJIEHHH OCHOBAHHSI B Pe3yJbTaTe TOPHBIX
BbIPAaGOTOK 1O pajuycy R JaBJEeHHS Ha OCHOBaHHE, B 3aBHCH-
MocTH OT GopMbl (YHAAMEeHTa, ONpefelAloTcs no (opMyJaM:

a) MpH KOJIbLEeBOM (yHIaMeHTe

€[04 L]
Pumg [t | (166)

6) NpH NpSAMOYTroJbHOM (yHJIaMeHTe
C [L(—ve) 2]
2R [ 12 (1 —vo) ’

rIe Yy — TeKyllas KOOpAMHAaTa NpH pACHoOJIOXEHHH HayaJja
KOODAHHAT B LIEHTPE OCHOBaHHA.
3.42, TIpuBeneHHble BhILIE PacUETHBIE 3aBUCHMOCTY ClIpaBes-
JIUBHI TIPH YCJIOBHH

(167)

n=

0P <1,2R", (168)
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3.43. Tlpu oTcyTcTBMM 3HAUEHHH MOAYJS YHPYTOCTH IPYyH-
Ta OCHOBAaHHS NIONMyCKaeTcsl MPHHHAMATh €ro 3HayeHHe PaBHHIM
MoZyJio ofbluel aedopMalMu.

Ilpu sToM 3nauenue C, HalineHHoe mo dopMmysaam (136) u
(137), cnenyer yMHOXHUTB Ha Kosdduuuent 1,7, a sHauenne A’,
B 3aBHCHMOCTH OT QopMbl DyHAaMeHTa, HaIJIEKHT ONpeNeNATh
no dopmysam:

a) IpH KOJbLEBOM QyHAaMeHTe

A =mn (1 — w) (169)
6) npH npsAMOYroJbHOM GyHIaMeHTe
A’ =2 (1 —+?0). (170)

4, PACYET TENJIONOTEPb NOMEIULEHHWH
BAHIEHHBIX KONMPOB

4.1. Pacuer TemjionoTepb NoMelleHHil GallleHHOro Kompa
caenyer npousBoauth no rsase CHull «Oronnenue, BeHTHJISA-
H¥Ms H KOHIMIHOHHDOBaHHE BO3JyXa» C yueroM AOGABOUHBLIX
TEIIONoTePh 3a CYeT HH(QHJILTPANHH HapYyXHOTO BO3AYXa,
BbI3BaHHOH OGLIEMIaXTHOH M BETPOBOH JenpeccHed, a Takxke
TPaBUTALMOHHEIM JaBJIE€HHEM.

4.2, CyMMapHbIe TENJIONOTEPH CJIefYeT ONpenensaTh no Gop-
Myse

Qc=Qocr+Qn+ (Kn.o+Ku.c) F (ts—1x), (171)

rae Q. — cyMMapHble TEIVIONOTepH, KKaJj/u,
Qocr — OCHOBHBIE TENJIONOTEPH NMOMEUIEHHH Yepes orpax-
nenus, onpeneasemele nmo riase CHull «Orom-
JIEHHe, BEHTUJISILHSA M KOHJUIHOHHDOBaHHE BO3-
Lyxan;

Qn — N06aBouHbIE TEIVIONOTEPH Yepe3 OrpaKIeHHs, Be-
JIMYHHBl KOTOPHIX CJIefyeT NPHHUMATh B COOTBET-
cTBHH ¢ yKasanusamu raasbl CHull «Oronsenwue,
BEHTHJISLMSA H KOHIMUHOHHDPOBAHHE BO3JyXay;

K ;.0 — n06aBouHble TEMIONOTEPH 3a cuerT HHQHIBTPALUH
Hapy>XHOTO BO3JyXa Yepe3 OKHAa HaBeTPEHHOMH
CTOPOHBI;

Ky. o — N06aBouHbE TEIIONOTEPH 3a CYET MH(HJLTPALHH
Hapy»XHOro BO3yXa 4epes3 CTeHbl;

F — nuiomazib MOBEPXHOCTH OTpaXKAEHHS, M?;
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{, — pacueTHas TemImeparypa BHYTPEHHEro BO31yXa
ToOMellleHHsl, Tpaj;

ty — pacueTHas TeMIepaTypa Hapy:KHOTO BO3JyXa AJs
XOJIOZIHOTO MEePHOAa, COOTBETCTBYIOILAS PaCUETHBIM
mapaMerpam b, rpap.

4.3. 18 KOnpoB C MOHOJHUTHBIMU 3K€1€306eTOHHBIMH CTe-
HaMH NPH HaJMUUH JENpeccHd BO BHYTpPeHHell LiaxTe A06aBKU
K TeIJIONOTEPSAM Ha HHOU/IBTPALKIO HAPYXKHOTO BO3JyXa 4epes
OKHa PEKOMEHJYETCS OINpeleJdTb M0 CAeAyIOWUM (opMyJaMm
(mas 250 << A << 400 MM Boj. CT.):

a) I KauMarvueckux ycaoBuit Jlou6acca

Ky o = 0,022 4 + 14,7 — 0,867 - 10~* hH —
—0,094H kxan/m® 4 - rpag; (172)

6) Asisl KAMMaTHYeCKUX YCJIOBUHH BOPKYTHI
Ky o= 18,67 4-0,0133% — 0,15H kkan/m?-y-rpag, (173)

rie h — jgenpeccusi BO BHyTpeHHeH I1axTe KOMpa, MM BOJ. CT.
H — ypoBeHb OKOH IO BBICOTE 3[aHHS, M.
4.4. Jlo6aBoyHble TENJIOMOTEPH 3a CUET MH(HIBTPALMH Ha-
PYKHOTO BO3/lyXa yepe3 CTeHbl GallleHHbIX KONPOB CJEAYET Om-
peressitb no dopmyJe

Kp.c=AQocn. (174)

Ilpu oTCyTCTBHH OKOH B MOAMAIUMHHON yacTH Kompa A =
= 15%, npu HaJHuHK OKOH 1O BhicoTe Kompa A = 2,6%.

4.5. Jlns yMeHbIIEHHS TEeIVIONOoTePb NOMEIIEHHH NIPU NPOeK-
THPOBaHHH OallleHHLIX KONPOB PEKOMEHAYeTcsl NpexyCMarpH-
BaTh ClENHaJbHbIE MepHl 10 YIJIOTHEHHIO OKOHHBIX H ABEPHBIX
NPOEMOB, a TaKXXe MEX]Y CTEHOBbIMH NaHEeNSIMH.



INMPUJIO)KEHHE I

MPOIFPAMMA «MNOJIBYYECTb»

Ilporpamma «Ilos3yuecTb» mnpesHa3HayeHa MJIsi pacyera
HanpsiKeHHil B GETOHE W apMaType CXXAaToro Kes1e306€TOHHOTO
3/1eMEHTa, 3arpy:KaeMoro B NPOH3BOJLHOM PEXHMeE, B OCHOB-
HOM — JIJIs] MOHOJIMTHBIX KeJI€300€TOHHEIX COOPYXKEHHH.

Pacuer BHIMOJMHAETCS C YYETOM CTApeHHA, MOJ3YYECTH H
ycagku GeToHa M TemmepaTypHuX Aedopmanuii GetoHa u ap-
MaTyphl. PacyeT MoXeT OTHOCHTBCS KaK K CPEHHM IO CEYEHHIO
HanpsiKeHusM, Tak U K HanpsikeHHsM B KaKOM-JIHGO 3/eMEHTe
CeyeHusl ¢ 3aJlaHHOH Harpy3KOH Ha 3JIEMEHT.

B nporpamMMe HCIIOJIb30BAaHO pelIeHHE HHTErPaJbHOTO ypas-
HEHHS COBMECTHOCTH JedopMalHil ynpyroi apMaTypsl 4 ynpyro-
noJsi3yyero crapetouiero 6eTosa (ypasHeHue BosbTeppa BToporo
pora) MeToioM KoHeyHbIX cymm (Boromo6oBa — Kprbutoa).

HauGoJbiias norpemHsocTb Ha BceM 0GCYHTHIBAEMOM HHTEp-
Bane + 1%.

HcxopHble fjaHHBE:

JUIATEJbHOCTD 3arpyKeHHs;

pacyeTHOe CONPOTHBJIEHHE U MOAYJb YIIPYTOCTH aPMaTypH;

K03(h(dHUHEHT apMHPOBAHHS 3JeMeHTa;

HayaJbHBIH MOAYJb YNPYrocTH O6eToHa U TNapamerpl
(YHKUHEH, ONHCHIBAIOUWMX M3MEHEHHE MOAYJS YIPYrOCTH H
yaeJabHbIX AedopManuil noasysectn C (£, T) B gopMe, mpepio-
)eHHo# C. B. AneKkcaHIpOBCKHM;

MaccHB 3HayeHMH YJAeNbHOH (Ha eXHHULY IIOIAIH ceye-
HHS$) Harpy3KH Ha 5/1eMeHT;

MaccuB 3HaYeHHH AedOPMALHH yCaiKH.

Tlporpamma BBIBOAMT Ha NeyaTh HCXOAHBIE JaHHHE, a TaK-
JKe pesyJbTaThl CYeTa: CPOK C MOMEHTa Hadaja 3arpyeHus,
TEeKYyllHe HanpsnKeHHs B 6ETOHe H apMaTtype.

Ha noaroroBky ucxonHo#t WHpOpMaIuH, B 3aBHCHMOCTH OT
JAJIUTENLHOCTH DEXHUMa 3arpyxeHus, Heo6xoaumo ot 0,5 no
3 4. Mamunnoe Bpems T = 5 -+ 0,003 (N2 4 N), rne N —
KOJIMYECTBO WIAroB HHTErpHpoBaHUsA. PesysbTarbl roToBbl A/
Hcnosb3oBaHus (puc. 43).

ITporpamma cocrap/ieHa Ha anroge (BXOJHOH A3BIK TPAHCJS-
Topa «MOU-3» nng OBM «MuHck-22»). Hcnosb3oBaHbl JHIIb
CTaHJapTHLIE MPOrpaMMbl MaTEMaTHUeCKOro ofbecreueHus TpaHe-
JATOpA.

[lporpamMMa camMOBOCCTaHaBJIHBAIOIIASACS.

Hcxonnas uHpopMauHs COXPaHAETCA.
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1. TOCTAHOBKA 3AJJAYH

B nmpouecce AaHTeNbHOrO 3arpyxeHusl CKarToro xejeso-
GeTOHHOTO 3/IeMEHTa K KaX/OMy MOMEHTY BPEMEHH yCTaHaB-
JINBaeTCsi ONpeJeJeHHOe pacrpe/e/ieHHe BHYTPEHHHX YCHJIHH
MexJy apMarypoii u GeTOHOM, O6YCJOB/IEHHOE KAaK PEXHMOM
3arpyXeHHs, TaK M JeQOpPMaTHBHBIMH CBOHCTBaMH GeToHa H
apMaTyphl ¥ NPOTEKAIOUWIMMH B HHX IIpoleccamMH ((CHJIOBOE»
H TemneparypHoe jnedopMHpPOBaHHe GeTOHAa H apMaTyphl, CTa-
peHue, NOJ3y4ecTb U ycanka Gerona). [Ias nporuosa ganbHeil-
IIEro MNOBeNeHHs SJeMeHTa, pacuera €ro TPeLHHOCTOHKOCTH
NpH TMoCJenylolleM 3arpyeHud (HanpuMep, H3rHGaromuM
MOMEHTOM) HeoOXOZHMO PaCCYHTHIBATL 3TO pacnpejesieHHe.

Pacuyer HanpsxeHuii B GeToHe CBOAMTCA K PELUEHHIO HHTE-
rpajbHoro ypaeHenns (tuna BosibTepa Broporo pona), omH-
CHIBAIOLIEro coBMecTHOE JieopMHpoBaHHe GETOHA M apMaryphl,
HanpsiXKeHWs] B KOTOPHIX HaXOAATCSI B PABHOBECHH C YCHJIHEM
B CEYEHHH:

t
{ 182, ©) Ea+11do6 () =p (#) +pEa (e6.0—2a.x—25), (1)
T1

rre O (¢, ©) — ynembHas oceBas OTHOCHTeNbHasA Hedop-
Manus 6eTona, cM?/kr;

g — Ko3hdHuMeHT apMUPOBaHUSA (p. = ;@) , Oe3-
pasMepHBIiL; 6
E, — Mony/b ynpyrocTd apmatyphl, Kr/cm?;
p () — yRenpHas (Ha eNMHHIY NJOIIAAH MOMEpey-
HOTO CEYEeHHs 3JleMeHTa) HopMaslbHasl Harpys-
Ka B MOMEHT BPEMEHH f, Kr/cM2;
OyT — HanpsiKeBMs B GeTOHe B MOMEHT BpPEMEHH T,
Kr/cM?;
t — BO3pacT GeToHa K MOMEHTY, NI KOTOpOro
ONpEeNeNAIOTCS HaNpsXKeHHs, CYTKH;
T — TeKyUIMH Bo3pacT 6eToHa B mporecce 3arpy-
JKeHHs B HMHTEpBaJe BpeMeHH T; < T <
CYTKH;
T, — Bo3pacT 6eToHa K Hayajy npouecca 3arpy-
JKEeHHS;
€6. 1> €. p — TEMIepaTypHuie nedopmauuu 6eToHa H ap-
MaTryphl COOTBETCTBEHHO;
e, — nedopmaluu ycanku GeTona.
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HanpsikeHHs1 B apMarype ONpelelsiioTest H3 YCJIOBHA PaB-
HOBECHSI CEUeHMA JIeMeHTa:

(=05 ()

0q (t) = (2)

Has onpenenenust § (¢, T) ucmosb3yercs BblpaeHue:

1
8¢, r)=E6T+CU’T)’ (3

rae Eg (t) — HayaslbHBIH MOXYJAb yNPYyroctH GeToHa B BO3-
pacTte 1T, OIpeleNeHHH N0 GdopMyJe, Hpex-
aoxennoit H. X. ApymionsHoM; Eg(7) =
= E, (1 — te—F7); E, — HayaabHBI MOAY/b
ynpyrocrtH «3pejoro» 6etoda; § u § — napamer-
Db, ABJAIOLIKECS UCXOAHEIMU AaHHBIMU 3aJauH;
C.(t, ©) — dyHKuuA yAenbHBIX JedopMaluil NOJ3yYyecTH
6eToHa, [pUHUMaeMass 10 IPENJIOKEHHIO
C. B. AnekcanipoBCKOTrO B BHJE:

eV —A —a(t—1)
C(t, D)= (T)—¥ () - —A@@)e ) (4)
eVt —A
1
A(v)= Z bime T .10-7 cm/kr;
n=0

3
¢ (V)= 2 ban e 72T 10-7 cM2/Kr;
n=0

P ) = ¢ () — A () cMP/xkr;

bins Uiny v, A, @ — MapaMerpel, SBASIOMIHECS HCXOLHBIMU
IaHHBIMH 3ajaud, A — Ge3pasMepHblii,
OCTa/bHble HMEIOT PasMepHOCTb (CyT-
Ku)~L.

HcxonHbIME JaHHBIMH AIBJSIOTCS CPOK 3arpy:KeHHs, MOAYJb
YNPYrocTH U pacyeTHOE CONPOTHUBJEHHE apMaTryphl, Hayalb-
HEIH MOJYJIb YIIPYTOCTH «3peJsIoro» 6eToHa, napamerpel QyHKIHH
pocTa MoLy/sl yNpyrocTy 6eToHa ¥ yIeJbHEIX AedopManuii moJ-
3yuecTH, KO3({xpHUHEHT apMHPOBAaHHS, MacCHB 3HaUEHHH OTHO=
CHTENBHBIX JAedopManuii ycaiku GeToHa B pas/jHuHble (TEKy-
IIlHe) CPOKH, MAaCCHB 3HAUYEHHH yIeJbHOH Harpy3ku Ha efHHULY
TIJIOMAH TIONIEPEYHOTO CEUEHUS 3JIEMEHTA B Te XK€ CPOKH.

Pesysibrathl pacueta — HanmpsuKeHHsT B GeTOHe U apMatype
B pas/IHYHBIE CPOKH 3arpyKenus.
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2. YUCJEHHBIM METOJ
U XAPAKTEPUCTHKA AJITOPUTMA

Hasa onpenenenus HampsixkeHMH B GeTOHe B Mpoilecce 3a-
TPyXeHHs B NPOrDPaMMe HCIMOJb3yeTcs pelleHHe HHTerpaJb-
Horo ypaBHeHHs (1) meTtonoMm KoHeuHbx cymM (BorosoGoBa —
KpoiioBa). [IporpaMma Ha KaXXIOM Luiare onpefieneHHs: og (f)
BBIUHC/ISIET PO ypaBHeHud (1) M ompezessieT HOBOe 3HAYEHHE
O (f) ¢ 3apanHpiM marom no ¢. Ha xaxnom mare mocse onpe-
IleneHus o (¢) onpenensiercs o, () no gopmyJe (2).

TouyHoCTb pacuera M BpeMsl PelUEHHs 3alauH ONpelessaoTcs
pas6ueHHeM MHTepBaJa 3arpyKeHHs Ha KOHeYHble YUacTKH NpH
pelleHHH ypaBHeHHS (1) METOZOM KOHEUHBIX CYMM.

JlocraToyHass NpPH INPAKTHYECKHX pacyeTax TOYHOCTb JI0-
cTHraercss Npu pas36ueHUU HauajabHOro orpe3ka B 30 cyT Ha
yyacTKH HO 1 cyTKam, ocTaJbHOH yacTu HHTepBana — 1o 20—
30 cyTok.

Pacuer noJiHOCTbIO aBTOMaTH3HPOBAH.

3. AJIFTOPUTM

BrluncauTe IbHAd cXxeMa

BriynciieHust BHINOJHSAIOTCA B JBa 3Tana:

NepBbIl — BHIYMC/IEHHE INPHpAlleHHs] HanpspkeHu# B Ge-
TOHE;

BTOPOH — BHIYMC/IEHHE HaNpsKeHHH B GeTOHE U apMmarype.

Ha kaxnoM mare pa6GoTaioT IPOUEAYPHl BHIYHCJAECHHS A1pa
H Harpy3ouHOro 4JeHa.

BbIYUCJIEHUE NMPHPAUIEHWA HANPS)XEHUH B BETOHE

fi—S
A06j=_—]_L , (1)
Kj, j-05
rae j — HoMep 1Iara 1o Bo3pacTy Ha6uiojeHus;

Aog ; — TpupalleHue HanpsnpKkeHuit B 6eTOHe IpH j-M NpH-
pallleHUH BpeMeHH HaGJIOJeHHUST;
f; — HarpysouHblfi WIeH K BO3pacTy HaGJIOJEHHsS IOC-
Je ero j-ro NpHUpALleHHs, BBLIYHUCIASAEMOH MpO-
Heaypoi.

p(?)
MEa

fi=

—eca (t),
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rie  p(f) — ynaenpHas Harpyska Ha eJMHHIY IJIOLlajiH Io-
NIEPEYHOro CeyeHHs 3JIEMEHTa B MOMEHT Bpe-
MeHH, I;
p — Ko3(pHUHEHT apMUPOBAHHUSA;
E, — Monyab ynmpyrocTd apMaTypHi;
€5 (f) — cBOGOAHBE  (TEMMepaTypHO-BJIAXKHOCTHbIE) Je-
¢opmauuu GeToHa B MOMEHT BpEMEHH f;
t — BpeMs HaGMOfeHHs] MNOCTe j-rO TNpUpalleHus
j—1
Sj= > Ky, i-0,5, Acsi,
=1

rae Aog; — TpHpaLIeHAs HanpsKeHHH B GeTOHE, Ha i-M luare
3arpy>KeHHs, BbIYHCJEHHBIE HA MpEIbIAYIHX 1ua-
rax «HabmoneHus» no gopmyae (1):

1

K;, i—0,5=th_Ee_§“_0'5)] + (i—0,5)—[e (N)—A ()] X
(i—0,5
XL_):_A.._A(,-_O 5) e~ i—1+0.5)
e¥i—A ’
rae E, — HayanpHbii MOAYJb YNPYIrOCTH «3pe-

Jioro» GEeTOHa;
g B, v, A, @ — uuC/IOBbIE TapaMeTpEl, 3ajaBaeMble B

HCXOAHBIX JaHHBIX;

T — TEKYL[MH BO3pacT 6ETOHa K MOMEHTY
peanH3allMH OYepejHOro 1Iiara 3arpy-
KEHHS,

t — Bo3pacT GeToHa K MOMEHTY, AJsl KOTO-
poro onpenesnsercs HanpsiKeHHe.

3
P@=23 bame 2T .10-7;
n=0

A (1) =(bso+bue” 1)10-7,

rae by, vj, — uKMCNOBHIE TNapameTpbl, 3ajaBaeMbie B HC-
XOIHBIX JAHHBIX, Uy = 0.

BbIYMCIEHHE HAMPSDKEHUA B BETOHE M APMATYPE
,1

d6;= ), Adg; @
i=1

p (1)—os,
s

®)

Uaj=
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O6o3Hauenns Te xe, 4T0 H K dopmyJte (1).

Jas crydaes, korma o,, = R,, rae R, — pacuerHoe
(MM HOpMaTHBHOE, 1O BHIGOPY NPOEKTHPOBIIUKA) CONPOTHB-
JIeHHe apMaryphl Ipu j > m:

Og; = Ogm + p () — p (4,). @
4. MHCTPYKLLUA

3AJAHHE HA PACYET

HcxonHeie JaHHBIE 3aHOCATCS B CTAHAAPTHHIA GAaHK CO-
IVIaCHO YKa3aHHBIM B €T0 CTPOKax 0603HAYEHHAM.

Bce ncxonHple naHHBle 3alHCHIBAIOTCA B Kr/cM® - CyT.

MaccuB HCXOIHBIX NaHHBIX:

N — nyurTenpHOCTD Npolecca 3arpyKeHHs;

E, — MoZnyJIb yNpyrocTH apMaryphi;

R, — pacuerHoe (uiM HOpMaTHBHOE, IO BHIGOPY NPOEKTH-
POBINHKA) CONPOTHBJIEHHE apMaTyphl;

E, — KoHeyHOe 3HaYeHHe HayaJbHOrO MOLYJsL YIPYroCcTH
Gerona; &, B, A, bayo, b2y, baay bas, by, brgy b1z —
napaMeTphl peoJIorHyeckux ¢yHkuui Gerona [mo
dopmyJe (4) paspena 11;

W — KO3(pHIHEHT apMHPOBaHHU;
bioy Us1, Usz, Uag, Un1, Uyz, Ups, ®, Y — MAPAMETPHI
peoJiornueckux GYHKuHH Gerona [mo dopmyae (4)
pasnena 1];

e.;—N — MepHBIit MacCHB 3HaYeHHH CBOGOIHEIX TEMIepaTypHo-
BJIaXKHOCTHBIX Jiedopmaiiuit 6eToHa ¢ mwarom B 1 cyT.;
p—N — MepHHIi MacCHB 3HAUeHHH yJeJbHOH HAarpy3kH Ha

€IMHMIlY IUIOIIANH CeuyeHHs C marom B 1 cyT.

NMOATOTOBKA HCXOAHON HH®OPMALLUH

KonupoBka HCXOAHBIX AAaHHBIX OCYIIECTBJISIETCS B COOT-
BeTCTBHH ¢ TpeGoBaHusmu MHctpykuum mo «MOHU-3». Beox
OCYIIECTBJIAETCA TPAHCIHPOBAHHOH NPOrpamMmoit ¢ nepdoJIeHTH.

PABOTA 3A NYJIbTOM
CrenuanbHbIX onepauuit 3a nyJbTOM He NPeAyCMOTPEHO.
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OBPABOTKA PE3YJ/IbTATOB

[TporpaMMa BLIBOAHT Ha NeyaTh HCXOAHBIE JaHHbIE U PE3YJb-
tarsl cyera. [Mocjeauue BLIBOAATCS B CJEAYIOIEM MOPsIKe:

CPOK C MOMEHTa Haya/ia 3arpyKeHHs;

TeKyllee 3HauyeHHe HanpsKeHHs B GeToHe;

TeKyllee 3HaueHHe HanpsKeHHs B apMarype.

Baauk
AN 3aNHCH MCXOAHBIX AAHHBIX

a; N
as E,
as R,
a, E,
ag 3

1)

as A
Qg bag
a bay
aro bog
a1 bag
ap b11
a3 bi2
14 bis
a5 4]
T bio
ayy Va1
Q18 Voo
Q19 Ves
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a1 Vis
Qaq Vis
Qg3 a
a4 ¥

CBy

Q44N €cBN

.925+N P1

a44ov  Pn

fIPOTPAMMA <«MNOJ3YYECTb» JJI1 3UBM «MHHCK-22»
TpaucasTop MIU-3

'BEGIN’

'INTEGER’ 1, I, N, Z.,

INPUT (1,

OUTPUT (4 *(I), N).

OUTPUT (4, '(T"), '¢/").

"BEGIN’
'REAL’M, EA, RA, E0, El, B, A, AO Bl B2, B3, B4, B5, B6, C,
Vi, V2, V3, V4, V5, V6, L, G, Y2,
ARRAY’ E2, p, 0 (/1: N/), SUMMA (/2 :N/), SIGMA, SA (/1:N/).,
'REAL’ 'PROCEDURE’K(X, S).,

"VALUE'X. S.,

'REAL’X. S.,

'BEGIN’

’REAL Y, Y1, Y4, Y5,
= AQ + Bl X XP(—(VIXS))+B2><EXP(—
( ><S))+B3>< EXP (—(V3 X
:=C+ B4 X EX P(—(V4><S))+B5><EXP(—(V5><
S))+B EXP (—(V6 X §
=A0 Bl X EXP( (v1 X X))+B2x EXP (—
sz)-u—ssx EXP (— (V3 X X

= B4 X EX (——(V4><X))+BS><EXP(—~

V X X)) + B6 X EXP (— (V6 X X)).,
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FY—
R:= V(O X (1 —EI X EXP (— (B X S Exp(—
= (Y4 — YB)/(I/EXP(— (G X X)) — A) %
—fc(:xs»—)fx)—vgx(EXP(R(Lx(x"s»)""
,I\%}/(Mx EA)

'REAL”’PROCEDURE'F (X).,
"VALUE'X.,
’INTEG}}:R/,)/(" A) — E2U/X/
F:= P (/X/)/(M X EA) — E2(/X/).,
INPUT (I, EA, RA, EO, El, B, A, A0, BI, B2, B3, BS, B5, B6).,
INPUT (1, M, C, V1, V2, V3, V4, V5, V6, L, Gr o b )
QUTPUT 4, *(EBB 1 D, 6Di0 + 2D, M, EA, RA, E0, E1, B).,
OUTPUT (4 ("), (/"))
OUTPUT (4, ’(ETBB-I-(I/),)SDIO + 2D, A, A0, B, B2, B3, BY).,
TPUT @, *(T)), '¢/)).,
OUTPUT (4,"(EBB —l—/D, éDIO + 2D’), BS5, B6, G, V1, V2, V3).,
TPUT (4, (T), '(/")).,
OUTPUT (4, '(EBB + D, 6DIO + 2D’), V4, V5 V6, L, G).,
OUTPUT (4, *(T?), "¢:/:/"))., .
OUTPUT (4, *(EBB + D, 6DIO -+ 2D’), E2, P)-
OUTPUT @, (T, /i),
D (/1/y:=F (1)K (1, 0, 5).,
'FOR’ J := 2’STEP’ 1 'UNTIL’ N’'DO’
'BEGIN’
Y2:=1].,
SUMMA "(J/) := 0., ,
"FOR’ I: = 1 "STEP’ 1 "UNTIL’ J — 1 'DO

Y3 := 1.,
,SéJMI;\?A (/J/) := SUMMA (/J/) + K (Y2, Y3 — 0,5)XD (/1))

en D (30) = (F(Y2) — SUMMA (/J)/K (Y2, Y2 —0.5)

ND’.,
’FOR’J := 1 'STEP’ 1 "'UNTIL’ N 'DO’
'BEGIN’
SIGMA (/J/) := 0.,
'FOR’ 1:=1 'STEP’ 1 'UNTIL' J 'D0’ SIGMA (1J/):=
/=I/SIGMA (3)+ D

(/1/).,

SA (/J/) := (P (/J/) — SIGMA (J)))/M.,

"IF’ SA (/J/y — RA *GT’ O 'THEN’ 'GOTO’ H
'END’.,
H:Z:=1J.,
'FOR’ J := Z’STEP’ 1 'UNTIL’ N 'DO’
"BEGIN’

SIGMA (/J/) := SIGMA (/Z/) + P (3/) — P (/Z/).,
’ESNAD(/J/) := (P (/J/) — SIGMA (INM

:Il-;%lé’lg],:= 1 ’STEP’ 1 "UNTIL'N ’D0’
OUTPUT (4, *(EBB < D, 6DIO + 2D’),J, SIGMA(/J/), SA(/J/)).
OUTPUT (4, (T, '(:/"))
'END’
’END’
'END’
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MPUJIO)KEHHUE 11

NNPOIrPAMMA «[MIPEAEJI»

Ilporpamma «[Ipenes» npenHasHaueHa Jy1s BHIYHCIEHHS HOP-
MaJIbHOH CHJIbl M H3TMGAIOlIer0 MOMEHTA B CEUEHHH KeJe3o-
6€TOHHOrO 3J€eMeHTa NPOH3BOJNILHOH KOHQHIYpalHH W IPOH3-
BOJIbHOTO apMHPOBaHHS (Kes1e306eTOHHOro GallleHHOTO COOpY-
JKeHHs) NPH DA3JHYHBIX TVIOCKHX 3MIOpax &, NMOCTPOEBHs 06-
JaCTH HX JONYCTHMBIX 3HA4YEHHH M HCCJENOBAHHS KECTKOCTH
CEeueHHs.

B mporpaMMe HCNOJIb30BaH OIMH M3 METOJOB NPHOJIIMKEH-
HOTO BBIYHCJIEHHS] ONpeJe/eHHbIX HHTerpajoB — METOX NpsMO-
YTOJIbHHKOB.

TouHocTh MeTOZa onpeaessieTcsi KOJMHYECTBOM YYacTKOB,
Ha KOTOpble pa3GHB2eTCs MHTEPBaJl MHTETPUPOBAHHSA; OHO 3a-
JlaeTcsi C UCXOAHBLIMH JaHHBIMH.

HcXonHbIMH JaHHEIMH SIBJISIIOTCS:

YHCJIO YYacTKOB, Ha KOTOphle pa3buUBaeTcsl CeyeHHe MpH
HHTEIPHPOBAaHUH;

YHCJIO 3HaUeHHH YAJIMHEHHH KpaeBhIX BOJIOKOH NpH nepeGope
SMIOP €;

NPOYHOCTHBIE H JepopMaTHBHEIE XapaKTePHCTHKH O6eToHa
H apMaTyphl;

IVIOWIANH, KO3((HIHEHTEl apMHPOBaHHS H KOOPIMHATHI
IIEHTPOB TSXKECTH YYacTKOB, HAa KOTOphle pa3GHTO ceueHue;

HanpsikeHusi B 6eToHe M apMmarype ¥ uX AedopMauuu Ha
3THX y4YacTKaX OT NpPEeAIECTBYIOMUX 3arpyKeHuH.

Ha neyatb BbIBOAATCA HCXOJIHBIE JAaHHEIE B PE3YJILTATH CGeTa
JJISL KaXK0TO BapHaHTa SIIOPHI €:

JegopManiK KpaeBhIX BOJIOKOH;

HOpMaJIbHasl CHJIA M H3rubamouuii MOMEHT B CeueHHH (OT-
HOCHTEJIBHO €ro JIeBoH rpaHu).

IlporpaMma aBTOMaTHYeCKM mnepeGHpaer 3afaHHOE YHCJIO
3HayeHHH JedopMallUii KpaeBbiX BOJIOKOH. I'paHHma o6iactu
JONYCTHMBIX 3HAYEHHH HOPMAJbBHOH CHJIBI H MOMEHTa ornpe-
JeJisieTcsl TEeMH HX 3HA4YEHHSIMH, KOTOpble COOTBETCTBYIOT Ipe-
JleNbHBIM BeJIMYHHAM JiehopMaluil KpaeBLIX BOJIOKOH.

MannHoe Bpemst

t=304-0,16/3i «c,
rfae { — YHCJO YYaCTKOB B CEYEHHH;

j — gucio nepe6MpaeMbIX 3HaueHHH nedopMauuii Kpa-
€BOrO BOJIOKHA.
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Bpems mnoxrotoBku uHpopmanuud — 0,2 — 1 4, B 3aBucH-
MOCTH OT i ¥ KOH(UTypauuy ceueHus.

Hcxonnas nrdopMauus coxpaHsercs.

BJaok-cxema nporpammel «[Ipesies» npuBeneHa Ha puc. 44.

Borvucnenue
napanempal
Boryucrenve PEIELLOO

anpea /IEHU; Xp0omna -
uuu nebozo bonorra

Onpedenenue Gepopma-
yuu npaboeo borokna

Onpedenemue N'u M’
om npedwecmbyrouyx
azpywenud

Onpedenenueé_na-
parempob e -
@opmayuu 3a0u-

1

Onpedenenue
yeunug b i-om
yyacmne

|

Onpedenerue
hm'zoﬁl yvacmna
SNulM

L

Borbod

Puc. 44. Bnok-cxema nporpammul «I[Ipenen»

130



1. MTOCTAHOBKA 3AJIAYH

IlpoBepKa NPOYHOCTH M ONpefeJeHHe XKECTKOCTH INpOu3-
BOJIbHOTO BHEIEHTPEHHO CXKaTOro KeJe306eTOHHOro CeyeHHs
MOT'YT GbIThb BBIMOJIHEHBI PACueToOM HODMaJbHOHK CHJIBI U H3TH-
6arolmero MOMeHTa NpPH PasJHYHBIX 3aJaHHBIX 3mopax €. [lo
NPMHATON 3aBUCHMOCTH «C — &» BEIYHCISIOTCS NPH JI060H 3a1aH-
HOH 3miope € HanpspKeHUsl B 6eTOHE M apMarype J6oi TOUKU
CEeYeHMs] M 3aTeM BLIIOJHAETCS HX HMHTErpHpPOBaHHE NO BCel
TJIOMAaZM CeyeHHs (AJA OMNpejfeNieHHsi HOPMaJIbHOM CHJIbI)
M MHTErpHpOBaHHE HX NPOHU3BEJIEHUA Ha PACCTOSIHHE JI0 JIEBOH
rpaHd ceyeHUs (LIS ONPENENeHHS MOMEHTa OTHOCHTENBHO Jie-
BOH I'paHu):

N={ (05+pog) dF; (n
M= { (06 +p0q) rdF, (®)
§

rge N — HopManbHasi CHJla B CEYEHHH;

M — u3sru6aoniii MOMEHT B CEYEHHH (OTHOCHTENLHO
€ro JIEBOH I'paHHu);

0 = f1 (&), 0, = f, (¢) — HanmpsiKeHuss B GeToHe M ap-
MaType, CBSI3aHHbIe TPHHATHIMH 3aBHCHMOCTSMH
¢ nedopmauueli e, pacnpefieieHHe KOTOPOH IO ce-
YEHHIO ABTOMATHYECKH BapbHUPYeTCs NpPOrpaMMOoii;

dF — TeKylwuii 3/1eMEHT TLIOULANH;

r — paccTosiHHe OT JIEBOH TIpaHH CeYeHHS JO TEKYIIEro
3/IEMeHTa.

HHrerpupoBanne BbINOJHSAETCS YHC/IEHHO, METOJOM IIPSIMO-
yroJpHHKOB (B npefenax agnemenra AF = dF + 0 (F),
€, G5 U O, IPUHUMAIOTCS TOCTOSIHHBIMH).

Hcxonnble ranHble 3ajjayd — YUCIO YYACTKOB CEYEHHSI, UMC-
J10 3HaueHHH JeopMaluMii KPaeBoro BOJIOKHA, MPOYHOCTHBIE H
JedopMaTHBHBIE XapaKTEPHCTHKH GeTOHa M apMaryphl, IJIo-
IlajH apMHPOBAHMSI H KOODAMHATH YYaCTKOB CEYEHHs, HaMps-
XKeHus M JaedopMalui OT NPEAIIECTBYIOMMX 3arpyKeHHI.

Pe3yabTaThl — HOpMaJlbHBIE CHJIBI U MOMEHTH! OTHOCHTEIBHO
JIEBOH IDaHH CeYyeHHs NpPU 3aJaHHBIX 3HAYeHHAX HedopManuil
KPaeBblX BOJIOKOH.
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2. YUCJIEHHDBIN METO[
U XAPAKTEPHUCTHKA AJITOPUTMA

Hurerpanst no dopmynam (1) u (2) onpenensirorcss METOAOM
NpsAMOYTOJbHUKOB. HanpskeHus oz W O, BHIUHCJISIOTCH VIS
TOYEK, COOTBETCTBYIOIIUX LEHTPAM TAXKECTH Y4acTKOB CEUeHHS,
N0 NPHHATHIM 3aBHCHMOCTAM G — & C YYeTOM HanpsKeHHH
¥ gedopmanuii OT MpEeAUIECTBYIOIMKX 3arpyxeHuil, dmopa &
3ajaercsl 3HayeHHAMH HedopManuii KpaeBblX BOJIOKOH. [Ipo-
rpaMMa opraHusyer NepeGOp 3THX 3HaueHMi OT NpenenbHOH
JedopMalliH pacTsIKeHHsl apMaTyphl 40 NpeneibHoH AedopMa-
UM CKaTHs GeToHa. YuuThBaeTcsi pa6oTa GETOHA TOJNBKO NpPH
ckaTud. B pesyibrate xaxIOH mape KpaeBmX AedopMalHi
CONOCTaBJISIIOTCS] COOTBETCTBYIOIIHE CHJIBI H MOMEHT.

TounocTs pacuera omnpefesnsiercss KOJHYECTBOM YYacTKOB,
Ha KOTophle pa36uBaeTcsl ceyeHue. PekoMeHAyeTcs: IPHHUMATh
310 KosiHyecTBO paBHbIM 10—20, B 3aBHCHMOCTH OT CJIOKHOCTH
KOHHTYpanHH CeyeHHUs.

IIporpamma moxer GBITH YJy4lleHa NyTeM ydyeTa HeJuHed-
HOCTH SMIOPHI €.

3. AJITOPUTM

BryHcTIHTENIBHAS CXeMa
Ra
Eg '’
rae e, — fedopMalHs apMaTypeHl B MOMEHT Nepexoja B IJjia-
CTHYECKYIO CTafIHIO;
R, — pacuerHoe CONpOTHBJEHHE apMaTypHl;
E, — moxyJsb ynpyroctd apMaryphl.
A
D
4= —— 2
Rup’ @
Iie @ — YHCJIOBOM Napamerp;
A, — Ko3(XpULHEHT IIACTHYHOCTH GeTOHA MpH paspyiue-
HHH;
R, — npu3MeHHasi IPOYHOCTb GeTOHA.

b = aE,, ®)

rge b — uucaoBoil napamerp;
a — napametp no gopmy.e (2);
E, — HayanbHBI} MOAYJb YNPYrocTH GeToHa,

(1)

&=
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6ot
» 4
Eo(l —00601) ( )

rge S, — pesepB AedopMUDOBAaHHA KpaiiHEro JEBOro BO-
JIOKHA;
[es] — npenenbHas nepopmauus cxKatusa GeToHa;
Gg o1 — HampsikeHHe B GeToHE KpailHero JIeBOTO yuacTka
OT NPEJIIECTBYIOUHX 3arPyKEeHHH.

Sa=[ec]—

066imax
*
Eq (1 —a060ip,y)

Se=[e6]— ©)

rae S5 — pesep jaedopMUPOBaHHS KPaHHEro NPaBoro
BOJIOKHA;

O60i,,,, — HampsikeHne B Geromne KpaiHero mnpaBsoro

yyacTKa OT NpeALIECTBYIOUHMX 3arpyXeHui.

[ea]l +Sa-+2o1 (ii—1), )

Eq=— f—
S —
rae &, — AedopMals JIEBOro BOJOKH2 OT paccMarpuBae-
MOTO 3arpyeHHs;
[e,] — npenenpHas nedopMalMsi apMaryphl;
€y, — HedopMaius JeBOro y4acTka OT MPEeALIECTBYIOMUX
3arpyxeHui;
j1 — HOMep BapHaHTa 3HauYeHHs JepopMailHH JIEBOTO
y4YacTKa U3 nepeGHpaeMblX BapHaHTOB;
jmax — OOlllee yHCsIO nepe6HpaeMbiX BAPHAHTOB SHAYEHHH
JedopMmaluil kpaliHero BOJOKHa.

[eal-+Sp-+ €oimax
ep=Sy——————  (—1), Y]
jmax—1

&;p — AeopManusa npaBoro BOJIOKHA OT paccMaTpH-

BaeMOro 3arpyKeHHus;
04y, — AedopMauysi NMpaBoro y4acTKa OT IpellecT-

) BYIOIIETO 3arpy:eHus;
], — HOMEp BapHaHTa 3HayeHHs JedopMaUHH Ipa-
BOr0 yyacrka H3 nepe6upaeMblX BapHaHTOB.

Emp—8&,
p—tp , (8)
) Zimax
rne k — Taurenc yrJy1a HaKJIOHA 3MIOPHI €;

Zi . — PACCTOSIHHE LIeHTPa THAXKECTH KpaiiHero npasoro
y4acTKa OT JIeBOi I'PaHH CEYEHHs,
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e;=¢en+kz, 9)

rae e&; — AedopmailHa {-T0 yyacTKa OT pacCMaTpHBaeMoro
3arpy»KeHus;
2; — pacCTOsIHHE 3TOr0 y4acTKa OT JIEBOH IPaHH CeYeHHs.

e/ =¢&;+eu, (10)

rae € — nosHas fedopmauus i-ro yyacTka;
€, — €ro JeopMaius oT MpeUIeCTBYIOUIEr0 3arpyKeHHus.

‘max
N= S, an
i=
rune N —= HOpMaJibHast CHJ1a B CEYEHHH OT paccMaTpHBaeMoro
3arpyKeHus;
S; — ycuiHe B i-M yyacTKe CeueHHs.
Si=F;i (Eo S1iMi Sz Ea), (1L.1)

rge F; — niomwans i-ro yyacrka,
W; — ero Ko3ppHIHEHT apMHPOBAHHA.

€

————————— qnpH £; >0; 11.2
(1Fb0) (1 +beg) P ® (-2

Syy=1 - & npn <0, |&Eo| <0gois (11.3)
— 2% npu <0, [ Eol > 0o, (11.4)

rae Og,; — HanpskeHue B GeTOHe (-TO y4YaCTKa OT mpex-
LIECTBYIOIHX 3arpyxeHui

g; npu € >0, d<eg wmm £;<<0, |d| < eg; (11.5)

Ssi={ eg—eo;i npu  £; >0, d > eg; (11.6)
—en—=eoi NPH £; <0, |d{>ep (11.7)
O6oi
= "Eo(1—aoga) * (1.8
es=¢;+4c; (11.9)
{max
M= 3} Siz, (12)

i=1

rie M — MOMEHT BHYTPEHHHX CHJI OTHOCHTEJIBHO JIEBOH TpaHy
CEYEHHA OT PacCMaTPHBAEMOTO 3arpyKeHusl.
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Si =-Fi (960i + i Oaoi), (13)

rae S, — ycuiade B i-M y4YacTKe OT MpEAIUECTBYIOLIHX 3a-
TDYXKEHHH;
GO0 ; — HampsiXkeHHe B apMmarype i-ro y4acTka OT Npef-
LIECTBYIOIIHX 3arpy>KEHHH.

'max
N'= D S, (14
i=1
rfe N' — HopManbHasi cHJla B CEYEHHH OT MpeRILeCTBYIOUIMX
3arpyxeHui.
fmax
M= Siz, (15)

i=1

M’ — MOMEHT OTHOCHTEJIbHO JIEBOH I'PAHH OT MpEAILECTBY-
IOIWHX 3arpy»KeHHH.

4. MHCTPYKLHUA

3ANAHHE HA PACYET

HcxonHble JaHHBIE 3aHOCATCS B CTAaHJAPTHLIN GaHK B CTPO-
rOM COOTBETCTBHH C 00603HaueHHsIMH B GraHke. Bce ucxonHble
JlaHHbIE 3aMHCHIBAIOTCA B T, M, M?, T/M2.

CocraB MaccHBa HCXOJHBIX JAHHBIX:
imax — YHCJIO YYaCTKOB, Ha KOTOpble Pa3bGUBaeTcsi CEyeHHE;
Jmax — YHC/IO 3HaueHHH HedopMalMii KPaeBOro BOJIOKHA;

A, — KO3(dHLHEHT MITACTHYHOCTH GeTOHA NpH Pa3pyLIeHHH;
[eg] — npenennHas nedopManus GeToHa;
[e,] — mpenenpHas nepopmaunHs apMaTyphi;
np — TIPH3MeHHas (pacueTHasi MJIM HODMAaTHBHAsl) IIPOYHOCTD
6GeToHa;
R, — pacuerHoe (MJIH HODMATHBHOE) CONPOTHBJEHHE ap-
MaTypHl;
E, — HayaJbHBIH MOAY/b YNPYroCTH GeTOHa;
E, — mony/ib ynpyroctu apMarypsl;

F — maccuB miomiafieit yyacTKOB CeYeHHs; )

W — MaccHB KO3((HIHEHTOB apMHPOBaHHS 3THX Y4acTKOB;

2 — MacCHB PacCTOSIHHMH IEHTPOB TSAXKECTH 3THX YYacTKOB

OT JIEBOH TpaHH CEUEHHS;
Cg.o — MacCMB HanpsiKeHHH B GeTOHe 3THX YYaCTKOB OT
NpeaecTBYIOUHX 3arpyxeHuii;
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O,.o — MACCHB HampsiKeHWHA B apMaType 3THX YYacTKOB OT
NpEeAIIECTBYIOUINX 3arpyXeHuH;
&, — MaccHB JedopMaluil 5THX YYacTKOB OT MNpENLIecTBY-
IOUHX 3arpyxkeHuH.

NnoATroTOBKA HCXOJHOA HH®OPMALHH

KoavpoBKa HCXOAHBIX IAaHHBEIX OCYLIECTBJSIETCS B COOT-
BercTBUM ¢ HHCTpyRuMe#l K BXOZHOMY SI3BIKY TPaHC/IATOpa
«M3U-3»,

PABOTA 3A NMYJIbTOM

HukakHe cneunanbHble onepanuy 3a NyJasToM IpH pa6ore
nporpaMMel He TpebyloTcs.

OBPABOTKA PE3YJIbTATOB

I'Iporpawwa BBIBOJHT Ha ne€4yaTh HCXOAHble NAHHBIE H pe-
3yJIbTaThl CYeTa B BHJAE YETBEPOK 4YHCEJ, MEpBbie JBa YHCJAA
B KOTOpBIX AaroT ue@opmaunu JIEBOTO H NpaBOro BOJIOKHA COOT-
BETCTBEHHO, TPETHE YHCJIO — COOTBETCTBYIOIIAS HM HOPMAaJb-
Hada CHjla B C€YEHHH, YETBEPTOE YHUCJIO — U3ru6alomuil MOMEHT
B CEYEHUU OTHOCHTENBHO JIEBOM rpaHH.

Baank
A 3aMHCH HCXONHBIX AAHHBIX

o imax
as jmax
ag Ay
a [e6]
ag Rnp
ag R,
ag E,
ag E,
Q10 Fy
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G94imax  Fimax

a10+im ax K1

G9+2imax  Mimax

a10+2imax 21

9+3imax  Zimax

10+3imax 601

aﬁ‘l"limax OGOimax

Q10+4aimax Oao1r

.

Q9+5imax Taoimax

Q30+6imax €o1

aD+8imax EOimax

NPOTPAMMA <«IPEJEJI» AJIA 3UBM «MWHCK-22»

Tpaucastop M3I-3

'BEGIN’
'INTEGER’ IMAX, JMAX.,
INPUT (1, IMAX, JMAX).,
OUTPUT (4, (Z'), IMAX, JMAX).,
'BEGIN’
'REAL’ LP, EPSB, EPSA, RB, RA, E0, EA, EL, ER, N, M,
ET, K, EAP, S, ES, SA, SB, A, B, C, D,W, SI, S2.,
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INTEGER’ I, J1, J2.,
'REAL’ 'ARRAY’ F, R, Z, SBO, SAO, EPSO (/1 : IMAX/).,
INPUT (1, LP, EPSB, EPSA, RB, RA, EO, EA, F, R, Z, SBO,
SAO, EPSO).,

OUTPUT (4, ’(Z’), LP, EPSB, EPSA, RB, RA, E0, EA, F, R,
Z, SBO, SAO, E PSO).,

EAP := RA/EA.,
A := LP/RB.,
B := A X EO,,

SA := EPSB — SBO (/1/)/(EO X (1 — A X SBO(/l/))

SB := EPSB — SBO (/IMAX/)/(EO X (I — AXSBO(/IMAX/)).,
W := EPSA - EPSB.,

'FOR’ J1 := 1 "STEP”’l 'UNTIL’ JMAX ’DO’

'BEGIN’
EL := SA — (EPSA + SA + EPSO (/1/)) X (J1 — 1Y/
/(JMAX — ).,

'FOR’ J2 := 1 'STEP’ 1 'UNTIL’ JMAX ’DO’
"BEGIN’

ER i SB — (EPSA + SB + EPSO(JMAX/) X (U2 —
< )((ER = EL)/Z (/IMAX/).,

’FOR I:= 1 ’STEP’ 1 'UNTIL’ IMAX 'DO’
‘BEGIN’

ET := EL + K X Z (/1)).,

D := ET -- EPSO (I/).,
'IF’ET’GE’O’THEN’

'BEGIN’
E:s_ s%o (/1/)/ (EO X (1 — A X SBO (/I/))).,
'IF? D_LE EPSA 'AND’ES’LE’EPSB’THEN’
'BEGIN’

$:=EO X ET/((1 + B X C) X (1 + B X ES)).,
=F (1) X S+ R () X EAX (IF'D 'LE’EAP’THEN’

"ET ELSE’EA’

P — EPSO (/1/))).,

N:=N-+8S.,
M:=M+ S X Z (1)

"END’

'END’ 'ELSE’ 'IF’ — D 'LE'EPSA’THEN’
"BEGIN’

S! := ’IF’ ABS (ET X EO) 'LE’ 'SBO’ (/1/)’THEN’ ET X EO’
’ELSE’ — SBO (/1/).,
S/2 = 'IF’ABS (D) "LE’EAP'THEN’ET’ELSE — EAP — EPSO
(/1/).,
S:=F (/1/) X (R/1/y X EA X 82 + SI).,
N:=N-+3S
M —M—i—SxZ(/l/)
’END
'END’.,
OUTPUT (4, '(ZB — 8D, 8D’), EL, ER, N, M).,
OUTPUT (4, (T’), '(:/")
’END’
’END’.,
N := M:=0.,
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'FOR’l := I’STEP’ 1 "UNTIL’ IMAX ’DO’
'BEGIN’
S:=F (/1/)S>< (SBO (/I/y + R (/1) X SAO (/1/)).,
N —
M.—-M+sx Z (1))
"END
OUTPUT (4, '(ZB — 8D, 8D’), 0, 0, N, M)
*END’
'END’
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OnevyaTkKku

%:&Z' Cpaga Crpoka Haneuarago %ﬁ;’ﬁ:‘
42 Ta6a. 19, 3-1 CHH3Y —0,041 0,041
2-7 caesa
42 Ta6a. 20 1-a cHu3y —0,026 0,026
(npononxKenne),
4-7 cupasa
79 3-s cnpaea 18-a cuuay 5,08550 4,08550
80 3-51 cnesa 5-1 CHH3Y 0,00841 —0,00841
81 2-11 cnesa 3-a ceepxy | —0,99969 | —0,99693
82 4-1 cnesa 4-71 CHH3Y 21,48585 21,48575
84 3-9 cnpaa 11-1 cHH3Y 17,78244 17,78214
85 3-s cnpasa 14-1 cHH3y 23;88014 23,88041
101 5-a1 cBepxy 3.5. 3.4,
101 10-5 cBepxy 3.4. 3.5.

Ilonpaeka

Ha crp. 6 B 1a6a. 1 erpoku 1—10-9 cHH3Y OTHOCATCS K KPaTKO-
peMeHHbIM HarpysKaM.


http://files.stroyinf.ru/Index2/1/4293740/4293740333.htm

