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METOOHWYECKHUE PEKOMEHIALNH IO OINNPENEJIE HHUIO
TPY 30NMOABEMHOCTH XEJIE3OBE TOHHBIX TPOJIET -
HBIX CTPOEHHWH ABTOOOPOXHBIX MOCTOB IIPU MPO-
[IYCKE CBEPXHOPMATUBHOW HATPY3KU BEPOSATHO-
CTHBIM METOOAOM. Cowanopunu. M., 1989,

CocraBiieHbl Ha OCHOBe 9KCIepHMeHTAabHbIX U Teope -
THYECKUX MCCIefOBaHH#l (GaXTHIECKO{ Hecyumel CrnocobHO -
CTH Xele306eTOHHBIX Gallo4YHBIX IIPOJIeTHBIX CTPOSHMH aB —
TOAOPOXHBIX M T'OPOACKHX MOCTOB C YYeTOM ONbiTa IpH —
MEeHeHHs  MeTOAMYEeCKHX peKOoMeHpauui
T6unucckum orpenennem l'mpponpoekra um.H.C.2Kyka, Co-
1osfopuun u [1O “Topnopmocr” (r.Mocksa).

Ilpeanoxen BepOATHOCTHHIE METOA pacyeTa CeYeHHH
Xelle306eTOHHBIX 2JeMEeHTOB Ha NMPOYHOCTH No u3rubamome-
MY MOMEHTY M NonepedHol cuile. PekoMeHnoBaHO y4uTHI -
BaTh XapakTep paclpefelleHHs HecCylleil CIOCOGHOCTH Ce -
YeHHq 1O NPOYHOCTH IIPH OnpefielleHWM T'PYy30HOABLEMHOCT H
NpO/IeTHOTO CTpOEHHd.

PaccmoTrpens: BonpoCh! onpeAelleHHsd HeCymei Cnocot -
HOCTH CeYeHHH C HOpMAaNlbHOW TPEWMHOW M IpH HalH4uK
apMaTrypbl, NMOpa)XeHHO# KOppo3Heii.

IpennoxeHo orpaHHYuMBATh YaCTOTY [pOIyCKa CBepx-—
HOpPMAaTHBRbIX HArpy30K B 3aBHCUMOCTH OT LIMPHHBLI pac -
KPBITHS TPEeIUHH,

[lpuBenena nporpamma pacuyera Ha OBM ceuenmit u3 -
rubaeMbix Xelle3006eTOHHBIX DJIeMEeHTOB.

[lpumeHeHne Hacroamux MeroNuyeckux pexoMeHOal H i
NO3BO/IMT YBEIKYUTHL BPEMEHHble BepTHKAIbHbIE HATPY3KHU
OT NOABHXHOTO COCTaBa Ha MNpOJIeTHble CTPOEHHH, paccCyu-
TaHHble 1O [ACHCTBYIOWHM # paHee pa3paGOTaHHbBIM HOp -
MaM, C OHOBpeMeHHbIM obeccledeHueyM TpebyemMoro ypob-
H MX HaneXHOCTH,

Tabnd4, puc., 6u6m.15.

FocynapcrsenHbli BCeCO03HBI IJOé)O)KHbH?I Hay4HO—
uccilepopatrenbCKuii MHCTUTYT, 1989,
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lpeancaosue

C paspurueM SHepreTHYECKOH, XUMHYECKO# H APy MM X
oTpaciei#i NPOMBIINIEHHOCTH OGOCTpuilach IpoGieMa AoOCTap-
KH TsXelblX I'py30B (pa3nuuHbpix arperarop, y37i0B,TpaHo-
dopmaTopoB, NaporeHepaTopos K T.N. maccoi Ao 60010kr
u 6Gonee), KoTopble NO YCIOBHSM MOHTAaxa H 3Kcliyara -
uuuM Heo6xoAMMO cofGHpaThb B 3aBOACKHX YC/IOBHSX H TPaH -
cnoprupoBaTh Ha OGBEKTH B COCTOSHMM MaKCHMAalbHO# 3a-
BOACKO} T'OTOBHOCTH. OTHM OOYC/IOBIE€HO YBellMYe HHe
BLIMyCKA MHOT'OQCHBIX MHOTOKOJIECHBIX aBToMOGHneR ¢
npruenaMy u noiaynpuunenamu. Harpyskm, cospaBaeMble
rpy3aMi RaHHOT'O THIa COBMECTHO C TPaHCHODPTHBIMH Cpepn-
CTBaMH, YaCTO OKa3blBaIOTCS CBEepPXHOPMATHBHBIMU [J1s NpPO-
NeTHBIX CTPOCHHH MOCTOB M IyTempoBonos. Ilpmiuem konu-
YeCTBO CBepPXHOPMATHBHBIX Harpy3o0K, KOTOphie TpefyeTcs
HpONYCTUTEL IO ABTOMAOPOXHBIM MOCTAM M NYTENPOBOA A M,
BoaspacraetT B cpeaHeM Ha 10% B rod. 9TO BEI3BIBAaEeT He-
06XO0HMOCTbL OlLEHHBATH BO3MOXHOCTEL INpONYCKa TaKUX Ha-
rpy30K IO aBTOAOPOXHBIM MOCTaM H IyTelNpoBOAaM.

lNpunaraa Ha npakTuKe MeTOAMKA pacdera xene3obe -
TOHHBIX KOHCTPYKUHE MOCTOB K nytenposofios ( n o
CHull 2,05.03-84) u "HdcTpykuus no onpeflelleHHIO Tpy -
30N0ABEMHOCTH elle306eTOHHBIX GallOYHBIX NPOIEeT H Bl X
crpoenuii aBrofopoxueix Mocrop” BCH 32-78 (M.. Tpau-
cnopr, 1979) pasnenbHO yYUTHIBAIOT BXOASIHe B pac¥erT
ciiydaiiibie BeJIM4MHbI (POYHOCTHbIE XapaKTepuCTHKH Ma —
TepHalioB, BPEeMEHHYI0 BepPTHKA/ILHYI0 HACPY3Ky H T.A), He
YYHTBIBasi NP 3TOM XapaKTep paclpefelieHds Hecyle i
CHOCOBGHOCTH CeYeHMH KOHCTpPYKLUHH, DTO MNPUBOAUT K 3a -
BBILIEHHIO 3araca MNpPOYHOCTU KOHCTPYKUHH.

Hacrosmue Meropuyeckue pekoMeHAAUHH OCHOBaHBI Ha
pacdeTe cedeHuUH uirufaembix Xelne306eTOHHBIX 2JIEeMEHTOB
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MEeTOAOM CTATHCTHYECKMX MCHBITaHuil (meronom Monre -
Kapno) ¥ npeaycMaTpuBaiOT OIEHKY pealbHON I'Dy30MOAB-
eMHOCTH §alloK XKeile 306eTOHHBIX NPOTETHBIX CTPOEHHH aB-—
TOAOPOXHBIX MOCTOB H NyTENpPOBOAOB KAK IpH 2NH301HYe-
CKOM (pasoBOM), Tak M pery/spHOM IpONyCKe CBEpXHOp-
MAaTHUBHOU HArpy3kKH,

Ilpumenenne MeToauyeckux pekoMeHAauui MO3BOIgET
BHIABATH M HCIONb30BATL pe3epBbl HeECYyIel CIoCOGHOCT
’)Kelle 3066 TOHHBIX GaloK MNpPONeTHBIX CTPOeHHH g BOCIpH—
HYTHS BPeMEHHOH BEPTHKAabHO# HAr'Py3KH, T.e. yBeJUYUThb
BpeMeHHble BepTHKa/lbHBIe HATPYy3KM Ha IIpo/leTHble CTpoe-—
Hug, pacCYUTaHHbIe MO AEHCTBYOWMUM H YXe OTMEHeHHBIM
HOpMam, C O[AHOBpPEeMeHHEIM ofecrnedeHHeM TpebyemMoro
YPOBHA HX Ha@eXHOCTH.

B nacroamumx Meronuyeckux peKoOMeHAAUHUdX NpUBefe —
Hbl 6/I0K-CXxeMa, COCTaB MCXOAHBbIX AaHHBIX M Nporpamma
pacueTa cedeHHH H3ruGaeMbIX Xeljle306eTOHHBIX 3JeMeH -
TOB Ha IIPOYHOCTb, HalMcaHHag Ha a3blke PoprpaH, u He-
o6xoAuMBIe AJIs NONb3OBaAHMA NPOrpaMMOl XapaKTepuCTHKH
NPOYHOCTHBIX CBOMCTR apMarypbl M GeTOHA pa3nMYHBIX
KJlaCCOB.

Meronuvyeckne pekomenpaumu pasdpatoranu mHx.BMYa-
yagawsuiuy 1 Kaua.texH,Haykx B.Il.Benoe.

3aMeyaHusa M NpeA/loXKeHMsa IO AaHHOK pabore mpochb6a
Hanpap/lgTh No aapecy: 143900, r.Banammxa-6 Mockos -
ckoit 06n., CoroapnopHuu.



I. O6uHe  NONOXKEHHSN

1.1. Hacroamune Meronupueckune peKoMeHAAUHH pa3pa -
6oTaHbl B pasBUTHE HEKOTOPLIX MONOXeHHH “HMHCTPYK HuHu
O ONpeAe/leHHIO T'PY3O0NOABEMHOCTH Xelle306eTOHHBIX 6a-—
JIOUHBIX MpPOJETHBIX CTPOSHHH ABTOMNOPOXHBIX M OCT OB”
BCH 82-78 u npenHaaHnadeHbl AN OUSHKH [leiCTBUTE/BHON
rpy30NOABEMHOCTH Xe/1€306eTOHHbIX MPOMETHBEIX aBTOAO -
POXHBIX MOCTOB C Le/lblo ONpeflelINTb BO3MOXHOCThb 3MH-
3oaudyeCcKoro (pasoBOro) WAH perylsdpHOTO IpOIyCKa CBepX-
HOpMATHBHOH# Harpy3KH.

1.2, [ins oueHKH rpy3000ABEMHOCTH NpO/SIETHOTO CTpPO-
€HHS NPeBAPUTE/ILHO OMNpeAesidioT YCH/IHE OT CBepXxHOpMa-
THUBHO!I Harpy3Ku Ha OOHy 6anky (xelaTelbHO COBpeMeH -
HbIMH NPOCTPAHCTBEHHBEIMH METONAaMH pacyeTa) M HeCymyio
CHoCco6HOCTb B €e pacCyeTHBIX CEYEeHHSX, T.e. IpeAelbHOeEe
ycuiiue, KOTOpoe MOXeT BOCIPHHHMATHL CeYeHHEe M3 YCIo -
BUSI AOCTHXEHHS NpPefe/IbHOI'®O COCTOSHHS IO IPOYHOCTH U
TPeHHOCTONKOCTH.

1.3. Hecymymo cnoco6HOCTb Ce4eHHi# 1O NPOYHOCTH On-
pefRengioT BEPOATHOCTHBIM METOAOM pacueTra, KOTOpbii yc-
TaHaBlINBaeT OAHO3HAYHOE COOTBETCTBHE BEPOATHOCTH pad
pyWeHHd 3anacy NpO4YHOCTH, Y4YMThIBag NpH 3TOM pealb -
HbIi COBMECTHBI CTaATHCTHYECKHi pa36poC MPOYHOCT H BIX
XapaKTepHCTHUK apmaTypel u GeTOHa, NapanielbHyl pa6o-
Ty Bcex paboOdYMX CTepxHei# apMmarypbl (ee MHOTO3JIeMeHT-
HOCTb) M OOKyMEHTAalbHO 3apUKCHpPOBAHHble AaHHble O6Cie-
nopaHud coopyxeHusa (reoMeTpHYeCKHe pa3Mephl CedeHH#,
apMmupoBaHhe, KilacC 6eTOHa, Halu4He M xapakTep Aedek -
TOB, CHMXKAIOUWMX T'PY30NOABEMHOCTb, ¥ T.H.).

1.4, Hecymyio cnoco6HOCTb CeYeHHH IO TpPEUIHHOCTOH ~
KOCTH OIlpefe/ 0T pPacCyeTOM IUHPHUHBI PACKPBITHS TpellH H

B coorpercrBuu c 11,3.105-8,110 CHull 2.05.083-84 u nac-
TOSWNME peKOMEHAAUXSIMU, NPHHUMAs AONYCTHMYIO HACTO-

Ty O6pBUleHHH CBepXHOpMATHUBHBIX HATPY30K B 3aBHUCHMO -
CTH OT INpefelbHOI'O 3HA4YeHHud pacquHoﬂ LIKMPHUHBI pacCKpbk

THS TPeMHUH.

5



1.5, Perynapubiii nponyck cBepXHOPMAaTHBHOK HAarpy3-
KM BOSMOXEH /MlWib B TOM Cllydae, eCl# TIpYy30HOABEM -
HOCTb NPOJIEeTHOI'O CTPOEHHMs [NOCTATOYHA IO YCAOBHSAM
TIPOYHOCTH H TPEIHHOCTOKKOCTH.

Ecnn rpysonoabeMHOCTb YAOBIeTBOpseT JHWb YCIOBHIO
IIpOYHOCTH, TO AOIIyCKaeTcCs paSOBbIﬁ NponyCK CBEepXHOp =~
MaTUBHON Harpy3ku. [Ipu aTom ¢uKcupyercs lUMpHHa pac-
KpbiTHs TpeuHH. Ecnun dakTHYeckas MpHHaA pacKpbi T H g
TpemHH He npeBblwiaer Aomycrumoit mo CHull 2,05,03 -84,
pery/nspHbI NpONYCK CBeDPXHOPMAaTHBHOH Harpy3KM MOXeT
6LITh paspelieH NpH YCIOBHM NEPHOAMYECKOlH OueHKH (He
pexe 1 pasa B Mecgu) cocrtosHns mocra. B mporuBHOM
cllyyae AONYyCTHM /MWL Pa30BhLIi NPONYCK TakKoi Harpys-
KH He vamwe 1l pasa B rog mpm COOTBETCTBYyOmeM HaGmio-
neHUH.

1.6, Cxopocrb nBHXEHHS HaArpy3KH IO NPOJIETH O M ¥y
crpoeHnuio He OoixHa npepbimarbk 10 kM/4. [unamudeckuii
KoahdunueHT 4 TIPH 9TOM DEKOMEHAYeTCs MPHHAM & T b
paeubeiM 1,0 /77/.

1.7. KoabdpuuueHT HaneXHOCTH MO HArpy3Ke DPEKOMEH -
RyeTca npuHEMaThb paBHbiM 1,0 B TOM cnyuae, ecium TOY -
HO M3BECTHB Macca NepeBO3MMOI0 I'py3a H TPaHCIOPTHO-
ro CpeAcCTBa u HArpy3kKa Ha kaxAylo oCb. B mpoTusH o M
ciydae ko9(pPHUHEeHT NpHHEMAaercsa. paBHbiM 1,1,

2. OnpenenexHe pacYETHOrO COMPOTHBJCHHA
MHOrO3JIeMEeHTHOA apMaTypnl
NPH PacyeTe Ha MPOYHOCTb H €ro CPeAHEeKBAAPaTHUHOro
OTKNOHeHHS

2,1, PacyeTHOe COMpPOTHBIeHHe MHOTOIEMEHTHO#H ap -
Marypsl R npu pacyeTe Ha npouHocTh CledyeT onpeae -
aarb no ¢opmyne /15/:
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R=K_R (1)

LU B

rae K, - KoodpuuHeHT, yUMTBHIBAIOWHKI NOBBINISHHE pac -
YeTHOI'O CONPOTHUBRIEHUS a( MaTypEl 3aBHCHMO-
CTH OT 4HMCIa CTEeDXHEH pPOBDIIOK) B CeYeHHH
M omnpepensgeMsli o rabm.l;

Ry - pacueTHOoe CONpOTHMBIEHHE APMATYpHI NPH 4YKC—
e crepxue# (mpopoiiok) N = 1; nns HeHanps-—
raeMoéf apmaTtyphl R1=Rs,uns; HanpgaraemMou R1=RP'

Ta6énuua 1

Yucno Kg nns apmartyper

?Tepmﬁeu LTerpan u3 CT%H EBICOKONIpOUHad 11 0-"
IIPOBOJIOK) |AHJMETPOM AO MM |BOllOKa rilafkas H,lie
knacca gﬂ&)ﬂng&%ﬁ‘o%%n gdm—

A=1, AT [ A-LA-LY |3og g ctP

1 1,00 1,00 1,00

10 1,06 1,06 1,05

15 1,14 1,17 1,12

20 1,18 1,22 1,16

24 i,19 1,24 1,17

32 - - 1,18

48 - - 1,20

120 - - 1,22

200 - - 1,23

400 - - 1,24

1000 - - 1,24

>1000 - - 1,25

[anee no TekcTy pacieTHOe CONpPOTHUBIEHME apMaTyphi
IIpH pacyeTe Ha NPOYHOCTh NPHHAMAIT C y4YeTOM ee MHO-
roaleMeHTHOCTH, A

2,2, CpenunexpafpaTuunoe orTkiloHeHwe R  conporusne-
HMS MHOIOS/IEMEHTHON apMaTryphl Npu pacieTe Ha NpodY -

Hoctb R cnenyer onpepenare no ¢opmyne
A R -KqR., A
D —
R —0=1 R, (2)
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roe R - CcCpellHee 3Ha4YeHHe COIDPOTUBIAEHUSA agMaTyleI
Hgg pfc‘{e're Ha MNpPOYHOCTE; IIpUHAMAaIT (o}
T ’

Jle

A

R, - cpenmexeBaapaTuyHOe OTKIOHEHHE ,CONPOTHBIE —
HUS OHHOIO CTEepXH$ (IMpPOBOIOKH apMary p bt
ﬂpg pzacqe're Ha IIPOYHOCThL; MNPHHHMAKT 110
Tabn.2.

Ta6nuua 2

Knacc ap- Cpenunege suHa- | CpenuekBappatuy-KoagbuuueHT
MaTypPHO yenne Ri,MIla |HOe oTkinoneHye R |sapuaunu v,
craiu (xkrc/cm2) MIla (krc/cm2) ‘1%
A-1 282(2880) 23(239) 8,30
A-Il 340(3450) 24(241,5) 7,00
A-1l 450(4592) 30(321) 7,00
A-1Y 700(7120) 63(641) 9,00
A-Y 800(9177) 80(816) 9,00
B-II 1785(18200) 119(1212) 6,66

Hanee no Tekcry CpejHeKBaipaTH4HOe OTKIOHEHHE CO-
NpOTHBIEHHA apMaTypbl Npd pacyieTe H4a MPOYHOCTb TpH -
HUMAKT C y4YeTOM ee MHOI O3J1eMEeHTHOCTH.

3. Pacuer Hecyulefi croco6HOCTH ce4yeHHH MO MPOYHOCTH

3.1, Pacuer mHecywefi CROCOGHOCTH cedenud,

HOPMAJbHBIX K NPOAOALHOA OCH H3IrHGaEeMbIX 3IEMEHTOB

3.1.1. PacueT TaBpoBbIX, ABYTaBPOBBIX KM KOpPoOG 4 aT bIX
CedeHHii C I'paHMLell CxaToil 30HBI, Npoxoasmeidl B pe6pe,
Ha felicTeue uarubapuero MomMeHra M  [OONXKEH BBINOI -
Harbeg no CHull 2.05,03-84 u3 ycnosus

M € Ry8% (h, -0,5%)+R, (6;-8) b, (h,-05hy) +

+Rscﬂ;(h,,-a;)+(RPc—6PC,)(ho-a;,), (3)



IpH 3TOM BBICOTY CXaToift 30HH GeToHa X cleayeT On -
penensarhb' u3 QopMy b

Ro A,

+ Rg Ay “Rec Ag - (Rpc-dpu)ﬂ'; =

= Ry 6% + (6, -8)Rgh, , (4)

rge

G2 s ]
i

)

Rs_

6 -

o
]

cnyuadiHoe 3HadeHHe CONPOTHBIGHHS OGeToHA
OCEBOMY CXATHIO;

WHpKHA NPSIMOYIONbHOIO CeYeHHs MM TOMWHHA
creHku (pe6pa) TaBpOBOT'O, ABYTaBPOBOIO H
Kopo64aToro ceueHum;

cny4yaifHoe 3HaAYeHHe BBICOTBI CXKATOH 30HBI Ge-
TOHA;

patodyasg BBICOTa CeYeHHS;

WKpHHA NOogCa TaBpOBOI'O, ABYTaBpOBOI'O H KO-
poodaTroro Ce4YeHHH B CXAarou 30He,

npuBeeHHas (BkaOYas By'rbl) BbBICOTA CXAaToro
mogca -raagoaoro, ABYTaBpOBOI'O M Kopob4aTo —
ro Ce4YeHHdH,

pacuyeTHbIe CONpPOTHBIEHHS COOTBEeTCTBEHHO Ha-
NparaeMoil u HeHanpgraeMoi apMaTypbl cCxa -
THIO;

Iomwanb CeYyeHHd HeHanparaeMoi pacTsdHy T o i
K CXKaTo# NpOAONBbHOH apMaTyphkl COOTBETCT -
BEHHO;

pacCTosHHe OT HEeHTpa THXECTH PACTSHYTOl He-
Hanpgraemoji HPOAOJLHON apMAaTypbl A0 CXaTo#l
rpaH# CevyeHHs;

pPaCCTOSIHAST OT UEHTPa TKECTH CXaTo# CQOT —
BeTCTBEHHO HEHamnpsiraeMO# H HaIpsiraeMol npo-
AONBLHOK apMaTypel N0 Gnuxkailiuleid rpadd cede-—
HHU;

pacq?'rﬂoe HanpsaxeHue (3a BBIYETOM BCeX MO -
Tepb) B HalmpgaraemMod apmaType, pachnolloXeH —
HOH B CXaToil 30He;

cnydyalHble 3HQYeHHs CONPOTHUBIEHHS COOTBETCT-
BEHHO HampdaraeMoil M HeHanpgraemoit apmary -
pbl pacTdaXeHHIO;

nowapgb ce4YeHHd HanparaeMoi pacTsaHy To#d H
CXAaToH NpOAOIBbHOH apMaTrypbl COOTBET CTBEHHO,



3.2. Pacuer Hecyuieit  CNOCOGHOCTH ceuemns,

HaKNOHHBIX K MPOAONBHOA OCH 3IEMEHTOB

Pacuer na geiicTeue nonepeunblx cua no HAKAOHHbIM

TPeUuHaM

3.2.1, Pacyer HawiIOHHBIX CeYeHHIl 2JEeMEHTOB C NOIe-
pedHO#i apMaTypoit ma neiCTBHe monepedyHoidl cunbl @ cie-
AyeT BhINOMHATE B coorBercraun co CHull 2,05.03-84 u3

YCNnoBUg

~ . ~ t ~ . /
Q€ mg, DR A sin ot + Mo, R R Agy+ my, LR A, sinet’s

~

Mo, ZRoow + Qg (5)

rae mg, - xoodduuueHT, YYHUTLIBAOUWHMHE YCIOBHS pPaGOTHI

'

m,

ay -~

CTepXHeBOR apMarypbl; Mmg,= 0,8;
KoapPuuHeHT, YUUTHIBAOMmMHUI ycloBua paboThl
apMaTypbl M3 BbICOKOHDOYHOH TPOBOJIOKH, apMa-
TYPHBIX KaHaTob Knacca K-7 u cranbHbix kKa -
HATOB CO COMPANbLHOHW U ABOWHON# CBUBKOH M 3a-
KDBITBIX; Mg~ ;

s by

ma.,Z Rs-ﬁsm Sinol , m.,.,z R,Jlsw - cllyualiHbeie SHavYeHug

! 5 . ' Yy
May & Rokp; sint Mgy Z Ry Rpw— 10 e, nanp
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CyMMBI NpOeKHHIl YyCWiuii BCell mepecexkaeM oOH
COOTBETCTBEHHO HAK/IIOHHOJ§i M HOpMAalbHOH K
NpOAOIBHON OCH SNeMeHTa) apmMaTypel II p H

pnuHe C nNpoekuHMH cCedeHud He TMpeBbla-
meu o H 3Havenug C,,COOTBETCTBYIOWETrO
CIIOBMIO, IpH KOTOpOM IONlepeyHas CuJjia, BOC-
pUHMMaeMad nollepeYHOW apmar %on, paBHa 1o
nepeYyHoOi cwile, BOCIPUHHMAEeMOH 6eTOHOM);

A 6,s;u“aem o
apMaTypbl, HMeplueil CllienjieHHe C DETOHOM;
eclu Hangﬂraemag apMaTtypa He HMeeT cuen-
JICHHd C DeTOHOM,.TO CllydYaidHOe 3HadeHue Co-—
IPDOTHBIIEHHS Mgy Ry CT€AyeT INPHHAMATL paB -
HbIM YCTAHOBUBLIEMYCs IpeABapUTE/1bHOMY Ha-
NpsXe HUIo 69‘“ B HalparaeMoy apmartrype;



ol,of — yIUVIbl HaKIIOHAa COOTBEeTCTBEHHO CTG‘p}KHeI;I 1
IIy4YKOB K NpPOAOJNLHOU OCH 3leMeHTa B MecTax
~ nepecCed4eHudg HAKJIOHHOTO CevdeHMd,

QG - Clly4ajHoe 3HaYeHHe NONepedYHOrO YCHUIH, Ile-
penaBaeMoro Ha 6GETOH CXATOW 30HbI HAA KOH-
LIOM HAKJOHHOT'O CeYeHHS;

AN = zﬁﬁtghoz .
U *

Rst ~ cnyyailiHoe 3nadeHHe CONPOTHBIeHHS DeTo H a
0CeBOMY pACTSXEHHIO;

6, R, _ COOTBeTCTBEHHO TOMUKHA CTeHKM (pe6pa) uim
WHPUHA CIVIOWHOM INIMTHl M pacyeTHas BbICO -
Ta CedeHHnd, lepecekamuero HUeHTp CxaTol 30—
HbB! HaKIOHHOIO CeYeHHd;

{ - pnuuaa npoeruun HauGoldee HEBBLINOAHOI'O HAK/IOH-
HOT'O CeYeHHd HAa NPOAOIbHYIO OCb 3JI€eMEHTA,0l
penengemMad CpaBHHTEIbHbIMH pacieTaMHu.

Pacuer wa zeiicreue  usubarowux MoMeHTOS

3.2.2, PacueT HAK/JOHHBIX CeYCHHUI Ha MNEeHCTBHE HII'H -

famnumMuX MOMEHTOB ClleAyeT NpPOU3BONUTb B COOTBCTCTBUH
co CHull 2.05.03-84 us ycnopn4

MR Ag2c + 2 Rssw Z g TLR A Zg +

+RoRo 2, + R A, 2, VIR A 2, (7)

rpe M - uarubaniui MOMeNnT OTHOCHUTE!IBHO OCH, LPOXO-
ndueR uepes uUeuTp CXKATOH 30Hbl HAKIOHHOT O
cedeHdd, OT pAacdYeTHbIX HAarpy 30K, pPACHORuKCH-
HbIX 110 OHUHY CTOpPO'y OT CXAaToro KOoHua ce -
YeHu 4,

E L, ZTowr Zgs Xp, Fpw, Ip -~ PACCTOARMS COOTHCT CT—
BeHHO OT HOHAUPII'ACMOUW M HaANUpYraeMoh dp-—
MaTryphbl /10 TOYKHM NOPUIOMEHHSI PABHONEHCTBY-
OIEH yCculidd B CxaTOW 30He OeToHda B cevye -
HUM, [Ulsl KOTOPOI'O OonpelensieTcsi MOMEHT.

1



Pacuer mna zeiicreaue nonepeunvix cua

3.2.3. Ana xene306eTOHHBIX 3NIE€MEHTOB C NomnepevHOH
apMaTypol noxXHO GbLiITh COGAIOAEHO yCloBue, ofecnedd —
paoliee NPOYHOCTH MO CXATOMY GeTOHY MexAy HaKIOHHb-
mu Tpemmunamu (no CHull 2.05.,03-84):

Q< 03¢, F R, en,, (8)

rone @ - g%nggﬁqg%gpg?na Ha paccTtosaHun He meHee h,
‘?m=1+rln1ﬂm; (9)

1 - xoadduuuent; 7 =5 ~ mpu xomyrax, Hoprlngnb—

HBIX K IIPOAQJIBHO#I OCH 3JleMeHTa, n=
HaKJ/IOHHBIX (@moA yriioM H

N, - orHoweHMe MOAYJEH YINPYTrOoCTH & Ma-ry bl 1 Ge-
TOHA, onpefeingemoe 1o n.3.48 C HI'I 2 03-84;
Asw
Mw = : (10)
£S5,
J"sw' miowanb CeyYyeHud BeTBeﬁ XOMyTOB, pacnono -

XEeHHbIX B OAHOII NIOCKOCTH,;

Sw ~ paccCTosiHHe MeX/ly XOMYTaMH [0 HOpMalH K
- HUM;
?Si - xo03¢dbunucHT, onpenensemslii 1no ¢opmyie

5, = 10,00 R, . (11)

B jopmyne (11) cnyuaiinoe 3HavYeHue CONPOTUBIE HHU 4
Ry npuHuMaeTCsi B MIla.

12



4. Onpenenenne Hecyuiedl CMNoCOGHOCTH CeYeHH#

NO MPOYHOCTH ,KOTOPYI0O MOXHO HCMOAbL30BaTh
LIS BOCTIPHHATHSA

MOABHXHOH BPEeMEHHOH BEePTHKAJbHOH HAarpy3kH

4.1. llpenenpayio Hecymylo CHOCOBHOCTB Ce4YeHHA I O
uarubamueMy MOMEHTY M%® & no nonepedyHo# cune Q:‘; ’
KOTOPYIO MOXHO HCHO/Nb30BATh HAa BOCIPHHATHE MNOUBHUMKHOUN
BpeMeHHO# BEePTHKAIbLHON HATPY3KH, ClleiyeT OIpelendaThb
/14/ ncxong u3 ycnoeuii:

M np _ p
[ M Mﬂ M"W] =0,49865; (12)
= AP
D [ Q- QABD —Qnocr] =0,49865; (18)
Q
Mgo =M - 3M - MP (14)
Qg =Q-3Q - 47, (15)

roe M,Q - cpennue sHavenus Hecymell CIOCOGHOCTH Cede-
HUA COOTBETCTBEHHO NO uarubampumemMy MOMeH-
TY M NonepedHOH cuie;

AN

M,Q - cpepnekBanpaTH4Hble OTKIOHeHMS HecCywe# cro-
COBHOCTH CeYeHMii COOTBEeTCTBEHHO NO H3ruba-—
IounleMy MOMEHTY M INoNepedHoO#! Cculie;

ME P _ pacueTHble 3HauenMs COOTBETCTBEHHO M3rubGar~
MocT? = nocT  [ero. MOMEHTA M [ONePeYHOH Cuilbl OT MOCTO -
AHHOH HATpPY3KH.

4.2. 3nauenns M, f;l\, Q,a nng pacdera Ha [NpPOUYHOCThb
no dopmynam (12)-(15) cnepyer ompepenaTb METO 1 O M
cratucTuyeckux ucnbiraHuit (meronom Moure-K apn o).
Bnok-cxema pacyeTa npusefleHa Ha DHCYHKe, a COCTab uC-
XOMHBIX MaHiLBIX M Iporpamma - B nIpwi.l # 2 HacToswmux
Meronuuzcxux pexomexHpauui,

13



BpoOo HCXOOHEIX OAHHBLIX (KO
©HTOB YPABHeHHl, TapaMeTpoB 3a=
KOHOB pacn?euene}mﬁ » KO/mgecTBa

peam3anuit
Tenepauus ¢ nmomMourkb l'enepamnss ¢ momoureio
paTyMKa 3aJaHHOTO paTYHKa 3a0aHHOIO
KO/IMYEeCTBa peaill= KOJ/IH4eCTBa pealm3a-
3aumit_mapamMeTpoB |jmit  mapamerpos
%ny%aﬁ X BeJIMYHH HalHbIX Benmmﬂ
ipvlo

i
"Pacuet no_dopmynam PacueT no_¢opmynam
SHaAueHHH M OIS KaXe 3HayeHnt Q& Ong xax-
ool peanmm3anud no#t peam3ainy
PacyeTr napameTtpos PacyeT napamMeTpos
pacnpeneneHui pacnpeneneHni
ciyyaliHOit BeH4WHbI M CiyqaifHOlt BE€IUYHHL]
lMeyaTs peanuaammit ~ [leyaTh peami3anuil ~
chygaiiHO BeHuuHel M ClyyaitHO} BeTHIHHbI
O6paumeHne K NOAMPO- O6paienne K NOANPO—
rpaMMe pacyeTra 4 rpaMMe pacyeTa u
BLIBOAA Ha TedaTh BbIBOAla Ha NeyaTb
rHCTOr'paMM pacnpe- ‘ THCTOT'PaMM pacnpe-
neneHns yaiHOM neneHusl CiydanHOH
BeANYHHEI BeMYHHEI

(CsT07 )

Bnos-~cxema pacyeta cedeHn#t u3ru6aeMblx XKelle306eTOH-
IIBIX YIeMEeHTOB Ha HPOYHOCTb METOAOM CTaTHCTHYECKH X
ncnbiranuit (Metopom Monre-Kapno

14



Sl

Ta6nuua 3
og6c e [ ety conaonuengme Cozona, Mo (1rc/o]
¥§E“8&%T“- NPOYHOCTE p _ Hue ocepoe ,v“

Rg v Ry R g¢ v Ret
B20 19,3(199) | 0,135 | 2,6(27,0) 2,01(20,9) | 0,i84 | 0,37(3,85)
B22,5 21,6(218) | 0,135 ] 2,9(29,4) 2,12(21,8) [ 0,179 | 0,38(3,90)
B25 23,4(244) | 0,185 | 3,2(33,0) 2,26(23,2) {0,177 | 0,40(4,0)
B27,5 26,3(270) ] 0,135 3,6(36,5) 2,36(24,3) | 0,169 | 0,40(4,0)
B30 28,3(289) | 0,135 | 3,8(39,0) 2,52(26,3) | 0,175 | 0,44(4,60)
B35 32,8(334) | 0,135 | 4,4(45,1) 2,74 (28,0) | 0,175 | 0,48(4,90)
B40 37,2(379) } 0,135 | 5,0(51,2) 2,92(81,0) [0,171 | 0,50(5,30)
B45 41,1(417) | 0,135 | 5,5(56,3) 3,10(82,0) | 0,177 | 0,55(5,66)
B50 46,2(469) | 0,135 | 6,2(63,3) 3,20(32,9) | 0,172 | 0,55(5,66)
B55 50,7(520) | 0,135 | 6,8(70,2) 3,37(34,3) [ 0,175 | 0,59(6,0)
B60 55,2(565) |0,135 | 7,5(76,3) 3,53(36,0) [ 0,178 | 0,63(6,4)




- A

4.3, Bennynny M # M npm pacuere Hecyue#t cnocoG-

HOCTH CeYeHHil, HaK/IOHHEIX K NpOAO/AbHON OCH SJIEMEHT a,
lefyeT onpefensarb No gopMyiam:

M= RgA 2z, + LR A, Z, +Y Es““sizsi" RP‘&P z,*
+ L Rohpw Zpw * L Rpdhp 2 ; (16)
Mo=REa5 2l + ERAAS, 22 +ERZAZ 2L+ R A2 22+

vERZAL 32, +ER2AL 52 )2 a7

- - A
rne R, ﬁs; R,,,R, - CpelHHMe 3HAYEHHd M CcpelHeKBaapaTH4-
Hble OTK/JIOHeHHs CONpOTHBIEHHS pacTs-
KEHHMI0O COOTBETCTBEeHHO HeHanpsaraemo
H_HanparaeMmol apmartypbl (cM,Tabn.
/1-6, 8-13/).
"

4.4. Bennuuny d «q npn pacueTe Hecymwed cnoco6-
HOCTH Ce4YeHHi, HAK/IOHHEIX K NPOAONILHON OCH 3IEMEHT a,
Ha NefiCTBME NONEepedYHbIX CHN B Helgx ofecnedYeHHs Npou~
HOCTH NO CXaToMy 6eTOHYy MeXxAy HAK/IOHHEIMH TpelliHa —

MH clepyeT onpepensTh no gopmynam:

Q= 0349, (1-001Rs) R 8h, ; (18)
Q =039, (1-0,01Rg)Rebh, = 0,3 9, 6h,
i Ry -00001(RY+ 2RF &) (19)

rae R‘,ﬁ‘ - Cpepnee 3HaMeHHE H Cpe/lHEKBanpaTHYHOE OT-
KHOH?HHQ nf)oquoc'rn GeToHa NPH OCEBOM CXam
T (Tabn.d).

5. Pacuer Ha TPemmnocTORKOCT Ceuennit Ge3 Tpewwn

5.1. liupuny packpbiTuss HOPMANbFBIX M H8KJIOHHBIX X
UpoNnoaLHO# OCH TpewHH Q. B Xelle306eTOHHBIX 3/1eMeH -

16



Tax, NpoeKTHpYeMBbIX (3anpoeKTHPOBAHHBIX) MO KaTelOpH-—
M Tpe60OBaHMi NO TpemuHOCTOHhKOCTH 26, 3a, 36 H 3B,
HeoGxonumo mpoeepsath mo CHull 2,05.03-84.

6. Pacuer no mpoyHOCTH HeCyuledl CHOCOGHOCTH CeueHHH,
HOPMaJIbHbIX K NPOAOAbHOH OCH
H3rHGaeMbIX 3JIEMEHTOB, C  HOPMAaJbHON  TpEeLIHHON

6.1, Pacuer Hecymeill CnocO6HOCTH TaBpPOBBIX, ABYTabB-~
POBBIX M KOpoOdYaThlX CeYeHHii C HOpMAaNbHOW TpEIHHOH C
rpaHulleii CxaTOl 30HBI, Ipoxofgdueil B peGpe, MROIXEH Bbk
MONHATBCH U3 YCIOBHA

M < RgbZ!(h,- 05%)) +Rg (8;-8)hy (h,-0,5hs)+

Rye &g (o, = at)+(Rpe= 6pe,) (ho-ap), (20)

Ty o g
IpH 2TOM BBICOTY CXAaTOHW 30Hb GeTOHA C TpemuHO# Xy C
YYeTOM HaluyYusd MHOT'OJIEeMEHTHOH apmaTyphl ClefyeT OIr
pepenarhk no popmyie
~ X
~f - _"'
T X x! ! (21>

2]
I

e cliyyallHoe 3HaA4YeHHEe BLICPTHI C)K&T{)ZI) 38!-!)%1966—

TOHa, olpefengeMoe M3 QOPMYJIBI
TOM MHOI'O2/IEME@HTHOCTH apMaTypbhbl,

X . BBICOTA CXATOW SOHb{ ?eTOHa olipefel/ige Mma 4
TaxKxXe H3 O PMYyi1bl 4 HO ée yqefra MHOTI'O =

A EeMEeHT aﬁHo I'0_ xapak Te—
a npod oc'rm?x xgﬁ) KTepH UK Mart p?

eToHa (Ang 2TOr0 B Qopmyny (4 cneuye'r
MOACTABIATL paCieTHhle 3HAYEHHS COIpPOTHBIE-
HUd Mafrepuanoa BMECTO HMX CIY4YalHBIX SHaye-
HHU I

X_ - BBHICOTA CXKAaTOi 30HbLI BeToHA npyu HaIU4YUHU B
Ce4dYe HUHu HOpMaJ’IbHOH TPpeunHbI.

17



6.2. Ilpu pacyetre ceuenuit 6e3 TpemuHEl B GOpM Y I B
(20) 1 (21) u B nporpamMmy pacueTa cieayer ioOAcCTa —
BUTL 3HaueHus X,=Xx'={ (pacuer mo dopmynam (3) u (4)).

6.3. BricoTy cxarto#i 30HBI GeTOHa C HOpPMANbHOW Tpe-
muHO# X, Cllepyer onpefenaTb /3/ 3 ypaBHeHus

6
xi+3(e-—ho)x;" + E(ea,—ﬁ,)xr— g (ex,-p,)=0, (22)

rae € - 2KCHEeHTPHCHUTET IPHIOXEHHd YCHIHg IpeaBapu
TeJILHOT'O HalpsiXkeHug S, OTHOCHTE/IbHO UEeHT-
pa TaxeCTH INpedBApUTe/lbHO HanparaeMof ap-
MaTypbl C INIOMAAbIO cedeHus Rp C yIeT OM
MoMeHTa M oOT HOpMANIBHBIX HArpy3o0kK;

e=M/s,; (23)

oly by, By, Po— KOSQOUUMEHTHI, XapakTepuayloune reo-
MeTpHYeCKHe napaMeTpbl CeyeHHd;

o, = hy (B;-B) +n (24)
oLy = 050 (b,-8) + n A h,; (25)
B, = hy (8 ~8) (ho=05hy); (26)
pa= 05(8;-8)(h,- % k) (), (27)
n, = Eo/Eg, (28)

rape E, - moaynb yNpyroctu IpeaBapuTe/lbHO Hanpsrae-
MOH apMaTyphl;

E6 - Mmoaynp ynpyrocru GeToHa.

6.4. Pacuer Hecywmei# CHOCOGHOCTHM 3JIeMeHTOB, ap-
MHDOBaHHbIX KapKacCHON apmaTypoil, NMpOM3BOAMTCH aHano-
THYHO,.

18



7. PacueT N0  PaCKpbITHIO TPeLlHH
CeYeHHH ¢ HOPManbHOH TpPELLHHOM

7.1. WWupuny packpblTHg HOpMAalbHbIX H HAKJOHHBIX K
IPONONBLHON OCH TPemHH Q.. B Xelle300eTOHHBIX 3/IeMeH-
Tax, apMHPOBaHHBIX HeHalpgraeMoil apMaTypoif, NpOeKTH-
pyembix (3ampoeXTHPOBAHHBIX) IO KaTeropHsaM TpeboBa —
HHUH [O TpemuHOCTOlKOCTH 26, 3a, 36 u 3B, Heo6xOmH MO
npoeepark no CHell 2,05.03-84, npunuMmas Ipu 3TOM BbI-
COTy CXaTofl 30HBI X, B COOTBEeTCTBMM C pasn.b nacro-
auux MeTonundeckux pexkomenpanui. YroGbl MONy4YuTh X,
Heo6xonuMo B dopmyne (21) X 3aMeHHTb BBHICOTOH Cxa-
To#i 30HB X. Benumuuny X chneayer ompefensthb mo dhop-
myine (4) ¢ y4eToM MHOTO3JIeMEHTHOCTH apMartypbl, mnoa-
CTapBiisigd BMECTO ClIy4YaidHbIX 3HAYEHHH CONPOTHBJIEHHHA Ma-
TepuanoB MX pacyeTHble 3Ha4YeHHd.

7.2, llupuny packpbITHd HOPMANBbHBIX K NPOAOAb H O H
OCHM TpemuH B NpeBAPHUTEIbHO HANPSXEHHbIX Xelle306e -
TOHHBIX 9JleMeHTaXx, NPOeKTHpYyeMbix (3alpoeKTHpPOBAaHHBIX)
Mo KareropuaM Tpe6OBaHMil 1O TpewHHOCTOlKocTH 26, 3a,
36 u 3B, cilenyer onpefeldarb no ¢gopMmylne

1
n (ﬁ% - 1) SeZr
P Xy 0’56‘11' o, Xy ) Y, (29)
Ep

roe ¥ - xospunueHT paCKpbITHd TpEWHH, BellM4MHA KO-
TOPOI'0 3aBUCHT OT pafuyca apMHPOBAHMH; YUK
ThIBAET BIHAHHE 6E€TOHA PacCTAHYTOH 30HBI, Ae-
OpMAallMH apMarypbl, ee Npoguilb H yCIOBHS pa-
OTHl 3JIeMEHTa; INPHHHMAaeTCd no n.3,109
CHull 2.05.03-84;

a =

cr

Ep - MOAY/Ib YHpPyTroCTH NpeABapHTE/bHO HANPAXEeH -
HOU apMartyphbl.

7.3. HacTtory npomycka CBepxXHOpPMaTHBHBIX Harpy 30K
IO aBTOAOPOXHBIM Xelne300eTOHHbBIM Ga/lOYHbIM MOCTaM B

19



3aBHCHMOCTH OT LIHDHHBI DaCKpLITHSA TPEMHUH, NONyIeHHOMH
Mo pacdyeram, Ha3HadawT no rabi.4.

Ta6nuuna 4

Yacrora npomycka cBepx—
Apwmarypa A MM HOPMATUBHBIX HATLPY30K
Henanparaemas 0,30 He orpanmuena
0,50 1 pas B ron¥
Hanpsaraemas 0,15 He orpanmuuena
0,70 1 pas B ron¥

x)C ONEHKOH COCTOfHMS MocTta 1 pas B roa.

[lpumeyaHue. Acy - mpepenbhoe sHadeHHe pacHeT-—
HOH IIMPUHB! PACKPBLITUH TPEeIIHHBI,

8. Pacuer Hecyulelt CnoCOGHOCTH CeveHHi
no NPOYHOCTH NPH NOPaXEHWH apMaTypbi  KOppO3ueh

8.1. Pacuer cedenuit c nopaxeHHOH kxoppoaueili apma -
TYpoi#l NMPOM3BOAAT C YYeTOM YMeHblIeHHg IUIomafu ceye -
Hug apmatypbl mo ¢opmynam (2)-(11), (18)+20),(24)-(27),
(29) nacroauux Meronnueckux pexomenpauuii. [anubiil pak-
TOp YYUTL 3AIOT NPH COCTABIEHMM HCXOAHBIX AAHHBIX A4
nporpammel pacyerta.

8.2. Crenenw» nopaxenus apmaTtypbl KOppO3uei NnpH OT—
CIIOGHMHM 3AlMTHOI'O CIOs PEeKOMEHAyeTCsl yCTaHaBluBaThb
NpsaMbiM H3MEepeHHEeM.

I'ny6uHy KOppo3HM apMaTypbi I[pH IWHpHHE PaCKPBEIT M 4
rpewnH Gonee 0,5 MM pekoMeHAyeTcs OnpepAelsiTh MNPAMbIM
H3MEepeHHeM C BCKpPBITHEM 3allUTHOTO Cllosl, a IpH WHpH -
He mesee 0,5 MM - npunumare paBuoi 0,1 MM B TOA C
MOMeHTa o6pa30oBaHHd TpewHHbl {3a nocneAHAd NpUHAMA -

eTCsl TOA MOCTPOHKM MOCTA).
20



9. OnpeneneHne BO3MOXHOCTH MPONYCKa
CBEPXHODMAaTHBHOR  HArpy3kH
NO XKeNne3o6eTOHHBIM  6aNOUHLIM  MPOJETHBIM  CTPOEHHAM

aBTOOPOXHbLIX MOCTOB

9.1. BoamoOxHOCTbL IpoOillyCKa CBepPXHOPMa&THBHOM Ha -

TPY3K# YCTaHaBIMBAIOT CONOCTAaB/IeHHEeM [ONH NpeAellbHOR
Hecymeli crnocoGHocTu onemeHta (cevyeHus) = M;’,’:
i Qgg,onpeuengemmx no gopmynam pas3p.4 Hacrosumux Me-
TOAMYECKHMX peKoMmeHfaumii, KOTOPYIO MOXHO HUCOONb30OBaTH
[1g NPOIIyCKa BpeMeHHOH BepTHKalbHOW HArpy3kKH, C Ha -
rpy3Koii OT TPAHCIHOPTHOTO CpeAcTBa M CpaBHeHHEM Ipe -
nenbpHOW K pacyeTHOW WHUPHH PaCKpBITHS TPEmHuH:

n
np _ .
Mep > Mo = 75 (1) Z PyiKny; (30)
np 3 .
Q3P>Q5P=T,t(1+/u)£%'h}("yj ; (81)
Qer € Bep s (82)

- KO®¢ppHIHMEHT HAAEXKHOCTH IO Harpy3ke, NpPHHHU -
rae Z} . MaeMblii IO n.l.g(';

({4— ) - nuHaMu4YecCku#l KO2QQUIMEHT K IOABHMHOH# Bpe -
MEeHHO} BepTHKalbHOW HArpy3Ke, NpHHMMAaeMbli

mo 1n.1.6;
p P. - Harpysku Ha OCb TPAHCIODTHOI'O CpeACTBa NpH
i g 3arpYyXEeHHW JUHUM BIUAHUS COOTBETCTBEHHO M3~

rubajomero MOMEeHTa H HONepe4YHOH CHIIBI;

,,Yj — OPAHHATE! BIUSHMA COOTBETCTBEHHO H3rubaio -
Yirdd HeT0 MOMEHT& M IONepeYHOW CHJbI IOA OCHMH
TPaHCIOPTHOTO CpeacTBa;

Koy K. - xoaddunueHTel NnomepedHOH YCTAHOBKH IpH Ol -
myi? "‘JJ pefAeneHn COOTBETCTBEHHO H3rubamoumero Mo -
MEeHTa M NoNnepedYHOi CHIlblL.
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llpuroxenue 1

CoCTaB HCXOAHBIX AaHHBIX A NPOrpaMMbl pacuera

1-a nepdokapra ColepXUT WeCThb LeNbIX HHCeN,Ha Kad-
poe M3 KOTOpbIX OTBOAKUTCH N[O Tpu NOIUUHUM:

KO/NMYeCTBO peanu3aluit clydailnpix BenauduH (200);

NpPOM3BOJILHOE lefloe HUCIO;

KOIIHYeCTBO HHTEpPBANOB rucrorpaMmel(25);

mppyHa croifua rucrorpammbl (B crpokax ALINY-4);

KOJIMYEeCTBO CEe4YeHMi, B KOTOPBIX onpefensercg HeCy —
mag CHocOGHOCThL NO u3rubaloumemy MOMeHTy M;

KOMHYEeCTBO CeYeHMi, B KOTOpPbIX OIpefAendeTcd HeCy -
masi CIOCOGHOCTH NO nomepedHoit cmwie Q.

2-g nepdokapra (u1u rpynna nepyokKapr) COREPXUT KO-
APYeCTBO YMCell, COOTBETCTBYIOUEe KOIHYeCTBY CeueHuil,B
KOTOpBIX ONpe/le/leTCs HeCymas CHOCOGHOCTD NO n3rubaio ~
meMy MOMEeHTY RP,RS,Ra .

Maremaruieckoe oxunamue R, = "

cpennekBagpaTHyHoe orkionenue Ry - Ry

MaTeMaTHYeCKOe OXHMAAHUE ﬁs— &s

CpefHEeKBaApPaTHYHOE OTKIOHEHHE RS‘

MaTeMaTHYeCKOe oxuAaHHe Rg- R g,

CpeilHeKBaApaTHYHOE OTK/IOHEHHE - Rs

Konuuecrso nepdoxapr B rpynne 3a5nch oT KOoIHue —
CTBa CedeHHU# C pa3HbIM HYHCIAOM apMaTYpPHBIX CTepXHEH.

Ha kaxpoe uucno, cofepxawee B 0653aTellbHOM TOpPS-
Ke MAeCaTHYHY!O TO4KYy, orBoauTcd 10 nosmumii.

Bce nocneayiomue uCXOAHble AAHHBIE HAGMBAKOTCS B 9TOM
me PopmaTte, NpuYeM KaxfAasg HOBA§ I'pynia [aHHbix Ha4H —
HaeTcqa C HOBOH mnepdoKapTel.

Nepgpoxapryt (unm rpynner nepgpokapr) ¢ 3~it mo 18-t
coaepxaT Ads Pa3NHYHbIX Ce4YeHHH 3HAYeHHH CIeAylo M X

1

b))

S5

napamMeTpoB:
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3-a - 4p; 1l-g - 8;

4-q - ﬁ,s; 12-a - hy:
S-a - 45, 183-a - h,;
B-5 - Rge 14-a - hy;
T-a - Rpc: 15-g - a;;
8-s1 = Gpcy; 16-a - Qp;
9-g - ‘ﬁ,",; 17-a - Xy,
10-2 - 6, 18-a - x.

KoilnyecTBO napameTpoB, cofepxawuxcsa B 3—18-i mep-
dokaprax, COOTBETCTBYeT KONHYECTBY CedYeHHii, B KOTO-
pLIX ONpepensgeTCs HeCcymas CHOCOGHOCTHL Ho uarubawome —
MY MOMEHTY.

18-a nepjokapTa COREpKHT WeECTb YHCEN = naﬁpame’r -
pbl pacnpepenenusi ciydaibix BemuuuH Rgy, Rpy, R :

Mmaremarmyeckoe oxunanme Rgy, = Rgyi o

cpenHeKBaApaTHYHO® OTKIOHEHHEe Rgy™ Rew;

MmaTemarudeckoe oxupanme Rpy = Rpyi

cpepHekBapparniHoe orxkiaonesme R, - R

MaTeMaTHieckoe oxupanme R -Rep; |

cpenHekBafiparudnoe orkinoHeHue Rg — Rg..

Mocnenyiomue nepbokaprhr (Mim Trpynnsl neppokKapt)co-
nepxaT ANs pas3iHYHBIX Ce4YeHWH 3HAYEHHS NapaMeTpOB:

-

ows

20-g - mg,; 26-5 - Ldp,;
2l-g - Mgy; 27-9 - L &pw;
22-g - Sino; 28-5 - §;
28-g ~ Sind'; 29-g - h,,
24-g - Y. Asi, 30-g - C
25-a - LA,

KonuyectBo napamerpoB, coaepxauuxca B 19-30-i
neppokaprax, COOTBEeTCTBYET KOIHYECTBY CeYeHHi, B KO -
TOpBIX ONpefensdercs Hecyumas CIOCOGHOCTHL MO Moneped -
HOW cuie.
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lipanoxenue 2

MIPOTPANMA PACYETA CEYEHEY HSTHSARMMX XENRSOBETOHHHX SIEMEHTOB HA MPOYHOCTD METOZOM
CTATHCTHYECKMX ACIHTAERYE (METOZOM MOHTE~KAPINO)
* DSN=GOLD,SL CHACHA  VOL-SER=DATBAS USER=avomwsi  CL=R DATE=26.24.89

N
oo

DIMENSION AF(50) ,A5(5D) ,AB1 (50) ,REC(SOB) ,RPC(S5@) ,5FC1(5B) .AF1 (50) .
#BF1(5Q) ,B(5@) ,HF1 (52) ,HB(SD) ,HB1 (S0) ,AS11 (5Q) ,AF11(5S0D)

DIMENSION R(2,5),5(2,5) ,Q(200)

DIMENGION MA4(S@) ,11A41(52) ,SAL (5@} ,SAL1 (582 ,5A81 (5Q) ,5A5W(ZR2) .
*SAFI (50) ,BR(T58) ,HOR(SV) ,C(IQ) ,SAFW(SA) ,XT(S@) , X1 (S8)

REAL MA4,MAS1

COoMMON /RANDOM/ M2,IA,IC,MIC,SU

PRINT 15

15 FORMAT(14,X pacHeTr CEYHYEHNA MGTHEAEMLIN NeNesoBeTOMHMLX 2NEBMEHTOE Ha

#NPOHYHOC T BEPORTHOC THEIM METOAOM ')

M2=Q

READ 1,N,IY,M,L ,KRM,KRG
1 FORMAT(8I3)

READ 12,R(1,1),R(1,2),R(1,3),R(2,3)

READ 12, (AP(I),I=1,KRM)

READ 12, (AS(I) ,I=1 ,KRM)

READ 12, (AS1(I) ,I=1,KRM)

READ 12, (R5C(I),I=1,KRM)

READ 12, (RPC(I),I=1,KRM)

READ 12, (SPC1(I),I=1,KRM)



READ 12,(APL{L) ¢I=i KRM)

READ 123, (BF1(I) ,I=1 KRM)

READ [2,(B(1i,1=1,KRM)

READ 12, (HF1(1) ,1=1 ,KRM)

READ (2, (MT(1) 1=} KRM)

READ 12, (HB1 (1) ,I=1 ,KKRM)

READ i2,(A31i{IJ,I=1,KRI

READ 12, (AP11(1),I=1,LRM)

READ 12, (XT(I),I=1,KRM)

READ 12, (X1(I) 11 ,KRM)

PRINT i4
14 FORMAT (//13}, ‘TACET HECYWEM CrOCOBHOCTU CEYEHWM, HOMMAALILES i nr

*0A0NLIOK OCh DAEMCHTA, [0 M3rUBANWEM, MOMCTHT,
12 FORMAT (2F1D.3)

DS 13 1521 ,KRM

RCAD 12,R(2,1),R(2,2)

PRINT 16,15
16 FORMAT (/48%X, HOMEP CEHYEHWAR I

DG 3 I=i,N,Z

DO 4 J=1,3
4 CALL NORMZ(R(1,3) ,R(2,J),5¢(1,3),5¢2,d),IY)

li=I+i

DO T J=1,11

12e1i-Jd+i

Q1=8(12,1) #AP (IS) +S(12,2) #*AS(I15) ~RSC (IS) #AS1 (18) ~ (RPC(IS) ~8FC1 (I3)

*) AP L (IS ~5(I2,3I#HF i (IS ) # (BF1{I8)~B(I5) ) #XT{I8) /Xi(18)

5 Q(J)=Qie(HR(IS) 01/ (2, #5(I2,3) #B(IS)))+5(I12,3) % (BF1 (18)~B(1S5)) #HF 1
*(IS) #(HB(ISI -, S¥HF L (I8) ) +REC (IS) #AS1 (IS) »(HB1 (IS, -AS11 (I18) ) +(RPC(I
#8)~SPC1 (18)) ¢ (HA(18) -AP11 (IS))

3 CONTINUE

PRINT 37
17 FORMAY(/720X, PEAM3AUMA 3HAHEHMA CAYSARHOM BEMM-MHB HECYWEN CROCOB
«HOCTH 10 U3FUBARWEFY MOMEHTY )
FRINT 8, (R(I),I=1,N)
& FORMAT(1@F11.3)
3 FRINT 9



%

-

7 FCORMAT /16X, 'TME 101 PAMME DACTIPEASNEHMSE CAYHAFHOR BEMMHMHE HEC v UK
*LMOCQBHOCTH NO MErHSaANWEMY MOMERTY )
CALL ROB1(@,N,M,L4XL,XH)

13 FRINT 10,XL.XIH |

1€ TORMAT (° MIN=',F11.3, MAX= ,F11.3)
RCAD 12,(R(1,1),I=1,5),R(2., D)

READ 12, (MA4{I1) ,I=1,KRQ)
RCAD 12,{MA4I(I},I=1,KhR@)
READ 12, (8AL(I) ,I=1,KRQ)
READ 12, (8BAL1(I1),I=1,KR&)
READ 12,(8ABI({1),I=1,KRR)
READ 12, (BASWI(I) ,I=1,KRE)
READ 12.(SAFI({(I).I=1,KRQ)
READ 12,(BAFWC(I) ,I=1,KRQ)
READ 12,(BR(I;,I 1,KR&
READ 12, {(HBARC(I) , I -1,HRD)
READ 12,(CKI}),I=1,R®)
FRINT 24

24 FORMAT(///714X, "RACHET HOCYWER CNOCGEHJCTH CeYeHHF, MOPMasdsmea n AP

K0A0NBHOM OCH 2A8MeHTa, Mo nencpeYHorl crae )
L0 2T IS=1,KRQ

READ 12,R(2,1) ,R(2,),R(2,4) ,R(2.5)

PRINT 14,18

Do 7 1-1,N,2

20 4 2=1,3

T4 CALL NORMZ2(R(1,3),N(2.J),801,J),5(2,3),IV)

I1=1:1

00 I8 o=I,I1
a=I1 Ji1 .

T8 DI =MAMCIS) x(O(I2, 1) xCAST (IS xSAL (IS 1OACW (T
C(G(IZ,2) xSAPI(IS) xSALL (IS +SAFW(IS) 5 (12,.5)) +
¥{IS)Xx2/C(1S)

23 CONTINUE

FRINT 27
27 TORMAT (/20X 'peasmaaurh Shaqerkll CAvHainLi seaktinibel HECy bl wiveuo
XMOC T 50 DN0LHIEREYROP Chijie ")

c IZ A MAAL LG
2. 1

w ™ 3
AL Y
xZ(I2,2)xBOLIG) «11gQ



PRINT 8,.(Q(CI) I=1,N}

PRINT 1%
19 FORMAT (/28X. 'rHCTOrpaMMa DACNPEARAEHMA ChaAyYaRHOR BenkqiHe NoheoeYH

*OM CHael )

CALL ROB1(@®,N,M,L,XL,XH)
27 PRINT 13,XL,XH

STOP

CND

*DSN=GOLD, 8L ROB1 VOL=SER=DATBAS USER=a0p4MKH

SUBROUTINE ROB1 (X,M,N,L,XL,XH)
DIMENSION X (M) ,FREQ(25),X1(28)
INTEBER FREG
XL=X (1)
XH=XL
8S=XL
DO I I=2,M
IF(X(1).BT.XH) GO TO 4
IF(X{I)-XL) 5,3,3
4 XH=X(I)
GO TO 3
S XL=X(I)
T S=8+X(1)
8=8/FLOAT (M)
D=@.
pQ 14 I=1 M
14 DaD+ (X(I)—S) #n2
D=5QRT (D/FLOAT(M-1))
Vv=D/8
X1(1) =Xl
Ni=N+1
DO 17 I=2,N1



8¢

HE AR wND S I

17 RI{Dy=XL X XL X (FLOAT (LD 1), TLTAT NG
D3 18 I=1.M
TC 17 J=Z.N1
IT{A¢I2.8R.X1(3)) GO TO 17
ITLXIDN LTI I~y G0 TO 17
PRt 1) TREGLT 1)+
G588 TQ 18

17 CONTINUCD

18 COLTINUC
NSO NI =FREG(N) #1

CAall CICTORUREQ.XL N, XH.L?
PRINT 7.5.D,V
7 FORMAT (/) 'cpeanee= ' FlB.3, ,CpeAHOABaARATHHECROE U Tiwiw awHHET
10,7, (hOIBDHUMEH T saphankm=’,F18.3//)
FRINT 25, (FREG (k) ,k=1,N}
25 FORMAT ('HacToTel Manasankii B HMHATepsane: "7/ (2015))
STOF
END
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10

REAL | UNSTION JRANDIY.

DOUBLE FRECISION HALFM

COMMON /FRANDOM/ MZ,IA.IC,MIC.5
IF(MD.NE.Q) GO TO 2@

ITWO-Z2

Mi~1

M2 -M1

ML=TITWO*MZ

IF(MMI.GT.MD) OO 70 1@
HALFM-M2/2

IA=8® IDINT (HALFMXDATAN(L1. 28)/8.D@8)+5
IC-ZIDINTL(HALMMX (8. 3D@ DOORT(Z. L@y /6. D@i) 4l
MIC=(M2Z IC) +M2

G-0.25/HALFM

IY=-IVaIA

S LO0T.MIC) IV 0TY ME3 mMT

Iv iyv+1IC

IFVvIV/Z.0 M0 IT/-7 7 MDYy M2
IFCL L LE.8)Y In=(IY. M2 M2
URAND=FLOAT (IY) »5

RETURN

END



I¢

* DSN=GOLD.SL GISTGR

3]

2]

4]

SUBROUTINE GISTGR (FREQ,XL,N,XH,L)
INTEGER FREG(N) ,FM,S
DIMENSION P(11) ,F(25),S5(3)

DATA 857w Tt g wwa T/ G8H/S wwaww /0877
FM=0@

DO 1 I=1i,N

IF(FREG(D) .GT.FM) FM=FREQ(D)

J=FM/1@+1

Do 2 I=1,11
P(I)=(I-1)%J
FRINT 3.F

FORMAT(1X,11F1@.1,3%, ‘F'/9%,180(° 1" ,92¢("-")>, 1~

X=XL

D0 4 I=1,N

PRINT S,X

FORMAT ¢ “+° ,F8.3, '1°,1@8(9X, ". )

J1=FREQ (1) /3

S§=MAD (FRE@ (I} ,J}
T=10.*FLOAT(S) /FLOAT (J)
2=INT(TY +INTC(T INT(T))/.S)1J1x10

J1=d2/4

J3=MOD(J2,4)

IF(J1.EQ.0) GO TO &

PO 7 K=1,J1

VOL=SER=DATBAS

Iy

USER

A0 Fe



44

5]

(SRS I ety

IF¢ss.ce.a, Go 7o o
resi 1, 25.d7

cr .oz

Ir g2.NC.a8) GO T 17
JL .

GO TQ 14

Ji-J1i.1

G0 TO 14

J1-J1+Z

SO 1T H~31.20

T 3=0

DO 14 be-1a

PRINT 1L,

TORMAT( L FXL20AR
TRINT 12

TORMAT(RX,, "I i@I7R. . "

X=XL+FLOAT (1) /CLOAT (N) = (XI4- XL

PRINT 1?.X
FORMAT ("1 ".F3. T
RCTURN

£ND



Hpunomenue 3

[TocnenoBateabHOCTb pac4yera

1. HasmauuTb pacueTHbie CeyeHHsS B 3MeMeHTax Npo-
JeTHOTO CTpOeHM .

2, OnpepeltdTh pacyeTHble 3Ha4dYeHMs yCwiuil or Bpe -
MEeHHOH BepTHKANLHOH HaATpy3KM Mg Kaxaoro K3 paccyu-
TLIBAGMBIX CedeHuii Haubo/lee HATPYMXEHHOH 6Balku C yde -
ToM XKOoshdHIHEHTaE TONepedHOH YCTAHOBKHU.

3. OnpepenuTh MWig KaxAoro paccyd; ThiBaeMoro cede -
HUS pacw.eTHOE CONpOTHBIeHKHE R M CpelHeKBaApaTHYHOE
orxnoHenue R MHOTOaMeMeHTHOW apMarypbl lipy pacue-—
Te Ha NPOYHOCTH COOTBeTCTBeHHO Ho dopmymamv (1) u (2).

4. IlpumenuB nporpaMmy pacdera cedeHui uarubae -
MBIX ’XKele306eTOHHbIX 3JIeMEHTOB Ha NPOYHOCTh MEeTO [10M
CTATHCTHYECKHUX ucnbiTauii (Metropom Moure-Kapno, cm.
npun.2), onpeaeuTh HECYUYK CHOCOGHOCTH MO NPOYHOCTH
CeYeHHi, HOPMAIbHLIX K INPOAOALHON OCH 3/1eMeHTOB, 6e3
TpewyH M C HOpManbHOK TpeumuHO# (coorBercrBeHHO dop-
myas (8), (4) u (20)-(28)), a rakxe ceueHHii, HAKIOH-
HbIX K HOPOAONBbHOII OCH 3/1€MEHTOB, Ha [eficTBuC MNOIepey
HBIX CHMI 1O HAaK/IOHHLIM TpemuHam (dopmyner (5), (8)).

B pesynbrare pacueTOB nolydyeHbl XapaKTepHUCT M XK H
pacnpefelieHns Hecymeil CHoco6HOCTH CE‘{QAHH_I?I no naruba-
omeMy MOMEHTY M molepeuHo# cuile ~ M,M,Q,Q.

5. XapakTepuCTUKH paclnpedelleHud 0 u3rubamomwemMy Mo -
MenTy (cpenmee sHayeHme U cpenHeKBanpaTHYHOE OTKJOHEHHE)
Hecyuweii CIIOCOOHOCTH CeYeHMiH, HAK/IOHHBIX K MPOAOILHON OCH
aneMeHTa, ClleflyeT omnpenensaTb no dopmynam (16) u (17),

6. XapakTepuCTHKHM pacipeferneund (cpenHee 3HavdeHHe
M CpefHeKBaapaTMYHOe OTK/IOHEHHEe) Hecywe# CHOCO6HOCTH
ceyeHM, HAKJIOHHBIX K TIPONOABLHON OCH 3l1eMeHTa, paccyi-
THIBAEMBIX Ha fAedCTBHe IONEpedYHbIX CuUJl B Leilgax obecre-—
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YeHdg NpOYHOCTH 10 CXAaTOMY GeTOHY MexXNY HaK/IOHHHI —
MH TpemMHaMu, ClleayeT onpefieiiarb no ¢gopmynam (18)
u (19).

7. llpenenbHylo HECYWYI0 CHOCOGHOCTL CeYeHMH MO H3-
rubamouemMy MOMEHTY M TNONepeyHo#l cuile, KOTOPYIO MOX —
HO HCNONTbL30BATH Ha BOCHPHHSTHE MOABUXKHON BpeMeHHO #
BepTHKAILHOH HAMpy3KH, CIefyeT olpedendarb o QopMy -
nam (14) u (15).

8. llupuny pAacCKpbITHE HOPMABHBIX U HAK/IOHHBIX K
NpofonbHON OCH TpelMH ONpeNeldlT B COOTBETCTBHM C
paa3n.d Hacrowumx MeToAmyecKMx — peKOMeHpauult u CO
CHull 2,05.03-84,

8. llupuHy packpbiTHg HOpMAIBHBIX K NpPOAOJBHOI OCH
TpewyrH B NpelBapuTenbHO HAIPHAXKCHHBIX Xele -c6eTOHHBIX
IEMEHTax IpY HalMYd¥ B CeYeHHHM HOPMAJILHON TpelyuHEI
onpenensior no gopmyne (29).

10, OueHkKy rpy30lOABEMHOCTH IIDOJSTHOI'O CTPOEHHS
P lCHsIX Ollpene/ieHHs BO3MOXNHOCTH NpPOIyCKa [0 HeMy
CPCPXHOPMATHBHOM HATPY3KM NPOMSBOMAST Ajis KaXAOro U3
paccuuThIBA@MBIX Ceuenuii cornacHo ypaenemusm (30)-(32).

['pysonoabeMHOCTh APONETHOIO CTpOeHud yCTaHaBlHBa-
0T Mo rpy3onoabeMHOCTH Haubonee ciaboro Hecyme r o
onementa (cedenus),
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METOOWYECKHE PEKOMEHAALIWU IO OMNPENEJIEH U 10
I'PY30NMOABEMHOCTHU XEJIEBOBETOHHLIX MPOMETHBIX
CTPOEHHH ABTOAOPOXHBIX MOCTOB IIPU IPOITY CKE
CBEPXHOPMATUBHO¥ HATPY3KH BEPOATHOCTHBLIM ME-
TOLOM

OTeercTBeHHb#t 3a poinmyck uux, M.T.Kopsan

Penakrop J1.B.KpeiioBa
Texunueckuit penakrop A.B.EBcTuraeera
Koppextop M.f.Xykosa

MNMoanucano x mewarn 9,08.89, JI 41275, dopmat 60x84 /16,
[Teuate odcernas. Bymara odcernaa Ne 1, 2,0 yy,~map.n.
2,3 mey.s1, 3akas 220-9, Tupax 200 okxa. Lena 400 avs,

Yyactok onepatuBHoit newatu CowoaopHHH
143800, Mockoeckas o6n., r.Banawmnxa-6, w.9HTy3nacros,79
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