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VIOK 624.012.45

[Tocofrie nO NPOEKTHPOBAHUIO IPCABAPHUTCIPHO HATIPAKCHHBIX
Kene300eTOHHBIX KOHCTPYKUHMH H3 Twenoro Oeroxa (x CIT 52-102-2003).
[THUHITpom3amaumit, HUUXKD. - M.: OAO LITHUHIIpom3nauuu, 2005.-158 ¢.

Copepxur vykazauug CII  52-102-2003 1no npoeKTHPOBAHHIO
YKa3aHHBIX KOHCTPYKUMH, NOJIOKEHUS, ACTATHIHPYIOIIHE ITH YKA3GHUA,
AOTONTHUTEIPHBIE PEKOMEHIALMM, HCOOXOAUMBIE I NPOCKTUPOBAHMA, a
TAK)KE MPHMEPHI pacyeTa.

I8 HEOKEHEPOB - NPOSKTHPOBIIHKOB, & TAKKE CTYACHTOB CTPOMTE Ib-
HbIX BY30B.

Ta6n1.19, un.45.

- OAO IHHAIIpom3aanwuii, 2005




IMPEAUCJIOBUE

Hacrosmee Ilocobue paspaborano B passutne CBoaa [Ipasun
CI1 52-102-03 “IlpexBapuTe/NbHO HANpPSKCHHBIE Xeae300eTOHHBIE

KOHC TPYKLHKU
B IlocoOuu npusencHel Bce ykazauug CII 52-102-03 no
IIPOSKTHPOBAHHIO VIIOMSHY TBIX KOHCTPYKLHH, NOJOKEHHA,

NETATMUPVIOINHE 9TH YKa3aHUA, YIOPOIICHHBIE ITPHEMBI pacyera,
NMPHUMEPHI PacYeTa HAHOO01ee THITHYHBIX CTy4acs.

[Tocobue Moxer ObITe HCMONB30BAHO M NI pacueTa
KOHCTPYKUHH O3 NpeIBapuISIbHOIO HaupsXeHus apMaTypsl. OnHAKO
pPAA NOJOXKEHUH MO pacyeTy H KOHCTPYHMPOBAHHUIO, KACAKOIIMXCH
3IEMCHTOB H HX vacTeH, Kaxk IIPaBHJIO, BHIIONHAEMBIX 03
PEABAPHTECIBHOTO HanpsxeHHA, B [locoOuu He npuBeaeH (pacyeTsl Ha
BHCLICHTPEHHOE CXATUE, HA KPVUYCHHE ¢ H3THOOM, HA MECTHOE CIXKaTHE,
Ha NPOAABIMBAHHE) OTH MATEPHATIBI NpHMBERCHB B ~ [locoOHH mno
MPOCKTHPOBAHUID OCTOHHBIX H KEJIe300CTOHHBIX KOHCTPYKLHH H3
TsReT0re 6eToHa 6¢3 npeaBapuTeAbHOTC HanpskeHusa apMaTyps! (x CII
52-101-2003)”,

B Tloco®uu we nmpuseacHsl TakkKe JCTATbHBIC HMOJOKECHHH TIO
pacyueTy JNHHEHHBIX KEIC30DECTOHHRX CHCTEM, JJIEMEHTHI KOTOPBIX
MOTYT HMETH HAIpATacMywo apmarypy (depMsni, apk, H T.IL.). ITH
NONOKEHUA OCBEILCHHM B COoOTBeTCTBYrOmMX Cpogax IIpaBun #
[Nocobusnax.

Eusvipr GU3HNECKHX BEJHMYHH, TPHBEACHHBIC B [TocoOHM: CHIILL
BoipaxeHb B HbOTOHAX (H) wm xunossoToHax (xH), auHeHHBIS
pasMepsl — B MM (A/I9 CEMEHHM) WK B M (AIA 3ICMEHTOB HJIH HX
VYACTKOB), HANPSKEHHA, CONPOTHBIACHHA, MOAYJIH VYOPYTOCTH H
aehopmauuu ~ B Meranackanax (Mlla); pacnpenecHHBIC HATPY3KH — B
kH/M win H/vwm. Tockonsky 1MITa =1H/MM’°, npH HCNONb30BaHHMH B
apuMepax pacuyera ¢Qopmyst, BKIMOUAKmHXx BeanydHel B Mlla
(HANPAKEHMSA, CONPOTHBICHUA, ¥ T.IL), OCTANBHHIC BEIUMUHEI
NPHUBOIATCH TOBKO B H © MM (MME).

B Tabaumi@ax HOpMATHBHBIE M DPACUYCTHBIC CONPOTHBICHHA H
MOJYIM YIPYTOCTH MAaTCPHAIOB ripHBeaeHsi B MITa u B kre/cM?

[Tocobue paypaborano B “UHHHIIpomzzauuik™ (umxeHep
N K Huxumun, goxropa rexsudeckux Hayk O.H.Kozsim u H.H. Tpéxun)
npd yuactun HUHWMIKB” (aokropa texnuueckux Hayk A.C.3anecos,

E.A HYucraxos, A.U.3ee3n0s. T.A.Myxamenuesn).



OT3pIBE M 3aMEYAHHA IPOCHM MIPHCHLIATH IO AAPECaM:
127238, Mocksa, JImurposckoe mocce, 46, xopn. 2, OAO
“LIHUHITpom3zauui
109389, Mocksa, 2-9 Uacturyrckas yi. 6, I'YIT “HUNXKE”.



1. OBIHHE PEKOMEH/JALIUU
OCHOBHBIE TIOJIOKEHHA

1.1. PexoMmenaaiuu HacToamero Ilocobus pacnpocTpasiaOTCs Ha
MPOCKTHPOBAHUE TNPEABAPHTEILHO HANMPKCHHBIX IKENC3006TOHHBIX
HIrHOaeMEBIX 3JIEMEHTOB, BBIMIOTHCHHAIX M3 THKEJIOrO OETOHA KJAacCcoB
o NMPOMHOCTH Ha ¢xatHe or B20 o B60 ¢ HarwxeHueM apMaTypsl 40
rBepaeHus OeToHa  (Ha  ynopsl), AKCILTYaTHPYEMBIX  ITPH
CHCTEMATHYECKOM BO3AcicTBHH Temmeparypsi HE Bhmue 50°C H He
ke MHHYC 40°C B cpenme ¢ HearpecCHBHOHM CTENEHBIO BO3ACHCTBHA
ITpH CTATHYECKOM JEHCTBHH HATPY3KHU.

Pexomenaauuu  IlocoOus  HE  pacnpoOCTpaHAIOTCH  HA
NMPOSKTHPOBAHUE  TNPEABAPHMTENHO  HANMPAXKEHHBIX  KOHCTPYKILMH
THAPOTEXHUHYECKUX COOPYXKEHHM, MOCTOB, MOKPHITHH aBTOMOOHIBHBIX
AOPOT H a3POAPOMOB U JPYTUX CNECLHATHHBIX COOPYKCHHH.

[Ipumevanne. OnpenencHue TepMHHA “TDKENs OETOH M.
TOCT 25197.

1.2. Ilpy npOEeKTHPOBAHHUH NPEABAPUTEIBHO HATPIIKEHHBIX
XKENE300CTOHHBIX KOHCTPYKLIMH, KPOME BBIIIOJHEHHS pacyYCTHBIX H
KOHCTPYKTUBHBIX TpeOoBammit Hacrosmero Ilocobmia, aomkHal
BRIOHATBCS TEXHOJOrHYeckHe TpeOGoBaHms IPH  H3NOTOBJICHHMM
KOHCTPVKIMH, a TaxKke HODKHEI OBITh OOECTICUCHBI YCIOBHA A
HAIJICKAIUEH JKCIUIVaTalUMH 34aHMH M COOPYXKEHMH ¢ YHETOM
TPcOOBAHUM 1O IKOMOTHHM COTJIACHO COOTBETCTBYKOINUM HOPMATHBHEIM
JOKYMCHTAaM.,

1.3. PacuerHas 3uMHAS TeMmieparypa HApPYXXKHOro BO3ayxa
MPHHUMAETCA KAK CPCAHAL TEMIIEPATypa BO3Ayxa Hauboiee XOM0aHOH
NATHIHEBKH B 3ABHCHMOCTH OT padioHa cTpouTensCTBo cornacHo CHull
23-(31-99. PacueTHbIC TEXHOJOTHYCCKHE TEMIICPATYPHI
YCTaHaBJIMBAKOTCA 38 JAHHEM HA MPOCKTHPOBAHHE.

OCHOBHBIE PACYETHbBIE TPEBOBAHWA

1.4. PacueTnl nmpezBapUTENbHO HANPAKECHHBIX KEIC3I00ETOHHBIX
KOHCTPYKIME CHACOYST NPOHIBOAUTE MO MPEACAbHBIM COCTOSHMAM,
BKJIFOYAFOLIHM::

- NPEACTLHBIC COCTOSHHA TEPBOM TrpyNIsl (110  TOJHOM

HCIIDHIOAHOCTH K JKCIUIYaTaHM BCAECACTBHE IMOTEPH HECYIIEH
CTIOCOOHOC TH);



- IIpeJeNbHBE COCTOSHHA BTOPOH IPYIMbI (TI0 HETPUIOAHOCTH K
HOPMAaJIbHOH 3KCILTyaTaliH BCJICACTBHE oOpa3oBasHid HIH HPE3MEPHOTO
PAacKPHITHA TPEMIHH, ITOABICHHA HEIOMY CTHMBIX I!etl)()pMaI.IHfI u ap.).

PacyeTsl 10 IPEACIbHBIM COCTOAHHAM IICPBOM  TI'PYINIIHI,
comepkammecs B HactoameMm Ilocobum, BKIOYAIOT pacyeT IO

NMPOMHOCTH.
Pacdyerl 110 nNPCACIbHBIM COCTOSHHAM BTOPOH TIPYIHIB,

comepxkamuecs B HacToameM Ilocobmu, BKMOYAIOT pacyeTsl IO
PACKPHITHIO TPSIUHH H N0 AEPOPMALIHAM.

1.8, PacyeTr nmo mpeaeabHBIM COCTOSHHAM KOHCTPYKIHUHA B LIETIOM,
a TAKKE OTACIBHBIX €€ 3ICMEHTOB ClEeAYET, KAK IPABHJIO, MPOU3BOIHTS
AN BCEX CTAAHM — M3TOTOBJICHMA, TPAHCHIOPTHPOBAHHA, BO3BCIACHHSA U
IKCIUTYATALMH, IPH STOM PACHETHEIE CXEMBI AODKHBEI OTBEHATH
TPHHATHIM KOHCTPYKTHBHBIM PEIUCHUAM.

1.6. PacyeTsl npeaBapUTEILHO HANPHKCHHBIX KENC300€ TOHHBIX
KOHCTPYKIMH HeOOXOAVMMO, KakK NpaBMiO, NPOM3BOONTD C YUSTOM
BO3MOYKHOTO 00pa3z0BaHUA TPEIHMH U HEYIIPYyrux gedopmaimit B OeToHe
¥ apMaType.

OnpenereHue ycuwmd o gebopManmii 0T pasIHYHBIX
BO3JCHCTBHH B KOHCTPYKUHMAX H B 00pa3yeMbIX HMH CHCTEMAX 3JaHHH H
COOPYXXEHHH CICAYET MNPOH3BOAUTE IIO0 METOJAaM CTPOHTEIBHOH
MEXAHHKH, KaK IpaBHIO, C YYETOM (PH3HYECKOH H I€OMETPHUYCCKOH
HE.THHEHHOCTH pabOThl KOHCTPY KLHM,

1.7, IlpH npOEKTHPOBAHHMM NPEABAPHTEIBHO HANPIIKECHHBIX
Ke1e300€ TOHHBIX KOHCTPYKIIHH HAAEKHOC T KOHCTPYKLIHH
YCTAHAB/IMBAIOT PACYETOM ITyTEM HCNOJIb30BAHHA PACUCTHRIX 3HAMCHHH
Harpy30ok H BO3JCHCTBUM, PAaCUCTHBIX 3HAYCHUH XapaKTEPHCTHK
MATCPHAJIOB, CMPEACAAEMBIX ¢ MOMONILI COOTBETCTBYKOUIHX YACTHBIX
KO3 PHUHEHTOB HANCKHOSTH MO HOPMATHBHMM 3HAYCHHAM 3THX
XAPAKTEPHCTHK € V4CTOM CTENCHH OTBETCTBCHHOCTH 134aHMHU ¥
COOPY KECHHH,

HopmatuBHeie  3HaueHHMs  Harpy3ok W BO3ICHCTBHIA,
KO3pHULMEHTOB  coucTaHHH, KOIPDHMLMEHTOB HAOSKHOCTH IO
HAarpy3Kke, kK03 QHUUHEHTOB HAASKHOCTH 110 HA3HAYCHHIO KOHCTPY KLIFIH.
a TarKe NOAPA3INCICHHE HATPY30K Ha TNIOCTOAHHBIE H BPEMCHHBIE
(ATHTEbHBIE W  KPaTKOBpEeMEHHBIC) mpuHMMarT cornacHo CHull
2.01.07-85¥,

1.8. Ilpu pacdere 31eMeHTOB COOpHBIX KOHCTPYKUHMH HA
BO3JCHCTBHEC  YCHIHH,  BOSHHKAIOIMMX TNPH HX  NOXBEME,
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TPAHCIIOPTHPOBAHMY M MOHTAXKE, HATPY3KY OT BCEX 3IEMEHTOB CIIEAYeT
IPHHUMATh ¢ KOI(DPHLHMEHTOM IHHAMHYHOCTH, pasHBIM: 1,60 — npH
rpaHCriopTHpoBaHHH, 1,40 — npy noabeMe M MOHTaxe. B aToM ciayuae
yUHTHIBACTCH TAKOKE KOIPPHUMCHT HANCIKHOCTH IO HATPY 3KE.

Jonyckaercs mnpuHHHMATh OO0nce HM3KHE, OOOCHOBAHHBIC B
yCTAHOBJICHHOM IIOPAJAKE, 3HAYMEHMA KOID(PHUMEHTOB IHHAMHMHOCTH,
HO He Huwxke 1,235,

2. MATEPHAJIBI JUIA IIPEABAPUTEJIBHO
HATPAOKEHHBIX KOHCTPYKLIUN

bETOH

NMOKA3SATEJIN KAHECTBA BETOHA H BX IIPUMEHEHHE 1IPH
IPOEKTHPOBAHNHA

21. na npessapUTeIbHO HANPOKCHHBIX  Kene300€TOHHBIX
KOHCTPYKUMH CIAEOYET NPENYCMATPHUBAT, DETOH CAeAyIOIIHX KJIACCOB M
MapoK.

a) KJIACCOB IO IMPOYHOCTH HA CHKATHE:

B15; B20; B25, B30; B35, B40, B45,; B50; B5S5; B60.

0) MapoOK N0 MOPO30CTOHKOCTH:

F50; ¥75; F100; F150; F200; F300; F400; F500.
B) MAPOK O BOJOHEIPOHHIIAEMOCTH
W2, W4; W6, W8: W10; W12,

[Ipumevanue. OnpeaeneHue noHATHH “Kaacc” # “Mapka’ CM.
I'OCT 25192.

2.2, BoapacT OeTOHA, OTBEHAIOIMH €r0 KJIACCY 110 MPOMHOCTH Ha
CHKaTHE, HA3HAYAKOT NMPU MPOSKTHPOBAHUH, UCXO14 M3 PEATBHBIX CPOKOB
3arPYy>KEeHUS KOHCTPYKLMH ITPOEKTHBIMH HArpyskamu. JIpH OTCYyTCTBMH
3TUX JaHHBIX KIACC OETOHA yCTaAHABIMBAIOT B BO3pacTe 28 CyTOK.

2.3. Kmacc OeroHa, B KOTOPOM pAacCmoOJIOKEHA HampAracMas
apMarypa 0e3 aHKEepOB, CJCAyeT NPHHHMATh HE HHKE, YKa3aHHOrO B
Taba, 2.1.

[lepenarounyio npounocts OGeToHa R, (NMpouHOcTs OeTOHA X
MOMEHTY €ro 0OXaTHsi, KOHTPOIUPYEMaa aHAJOTHYHO Kjaaccy O6eToHa 1o

ITIPOYHOCTH HA CXKATHE) CACAYET HasHavath HC MeHee 15 Mlla u He
McHee 50% mpuHATOrO KIacca GeToHa.



Tabmaa 2.1

Knacc OeToHA
HEe HUXE

Xapaxrepuc THKA HANPATaEMOMN
apMaTYphbl
ApmMaTypa KI8CCOB:
A540-A800 B20

A1000 B30

ApMaTypa KIaCCOB:

Bp1200, Bp1300 B30 |
| Bpl1400, Bp1300 B20 p
K1400, K1500 B30

IIpumedanue. Kiaaccel apMaTypsl IPHBEASHD! B
n.2.15

24. Mapky O€T0HA IO MOPO30OCTOMKOCTH HAHAYAKT i
KOHCTPYKUMH, IIOABEPracMbiX IMOTIEPEMEHHOMY 3aMODAKHBAHHIO M
OTTAHBAHMIO, B 3aBHCHMOCTH OT TpeOOBaHM, NPEARABIACMBIX K
KOHCTPYKUHMAM, PEKHMA HX AKCILUIyaTalHH H YCJOBUH OKPYIKAIOIWIEH
Cpeasl.

J1s Hag3eMHBIX KOHCTPYKUMHM MApKy IO MOPO30CTOHKOCTH
CIeAyCT NPHUHUMATH HE HIDKE, YKA3aHHOH B T1abi. 2.2

Tabmma 2.2

PacyeTHAS 3BMHEAS MuHHUMANBEHES MapKa O MOPO3OCTORKOCTH A4
TeMnepatypa | KOHCTPYKIH#

HapVIKHOI'Q BOMIVXE | OTKDEI
M . oM PRITHIX COOPYKEHHA HiIH | OTAILTHBACMEIX 34aHuls
C HeoTanIMBAEMbIX 37aRull
0
Or munaye 20 1 ooy F50
MuHYc 40 BKITIOY. | | |

Briifie MuRYyc 20 10 E75 He HOpMHDYeTCH
MHUHYC 5 BKJIIOY. | o |
Beline Muuye 5 HE HOPMUPYETCH

IIpumMeuaHue. PacueTHbie 3UMHNEC TEMIIEPATYPH! HAPYKHOIO BO3AYXA
MPHHUMAKOTCS COIJIACHO YKa3aHHaM 1. 1.3

B ocrampHbIX ciayuyasx TpeOyeMple MApPKH IO MOPO30CTOHKOCTH
YCTAHABIMBAKOTCA B 3aBHCHMOCTH OT HA3HAMEHHS KOHCTPYKIMH
cornracHO ykasaHuem (Csoga Ilpasun “bBeromHeie H kene300eTOHHBIE

KOHCTPYKUHMH, TTOABEPTalOIUHEC TEXHOJOTHYCCKHM H KIHMATHYECKUM
TCMIICPATYPHO-BAAKHOC THBIM BO3JCHCTBHAM .

2.3, Mapky Getona no BOZOHENMPOHHIASMOCTH HAZHAYMAKT ANA
KOHCTPYKILMH, K KOTODBIM NPEABSBIAITCA TPEOOBAHHA OrpaHHMECHHA
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BOJONPOHHLIAEMOCTH (PE€3€pBYapsl, TMOATNOPHBIE CTCHBI, MOA3CMHEIC
KOHCTPYKLHMH M T.11.) 110 CHCLHANBHBIM YKA3aHHAM.

Iind Apyrux HAJ3EMHBIX KOHCTPYKLMHM Mapky OeroHa no
BOZOHENIPOHULIAEMOCTH HE HOPMHPYIOT.

HOPMATHBHBIE U PACYETHBIE 3HAHYEHHUSA XAPAKTEPUCTHK

BETOHA

2.6, OCHOBHBIMH MNPOYHOCTHBRIMK XapaKTepHUCTHKAMH OeToHA
ABIAIOTCA HOPMATHBHBIC 3HAMESHHUA
CONMPOTHBJEHHA OCTOHZ OCECBOMY CXATHH (NPH3MEHHAA
NMPOYHOCTB) Rj
CONPOTHBNICHUA BETOHA OCEBOMY PACTIKEHHIO Ry, .
HopMaTHBHBIC 3HAYCHHA COMPOTHBIACHHUA OcTOHA Rp, ¥ Ry, B
1ABUCUMOCTH OT X;1acca 6erona B nauei 8 Tala. 2.3

l 't
By
A 3HAMEHHA CONPOTHBACHUS OeTOHA A/ IPeAEILHbIX COCTOSHRH BTOpOH

Pactaxe
HUe

COTPO- | FPYIIbL Ry, ser U Ryp g0, Ml (kre/em?), ApH Knacce OeToHa O NPOYHOCTH
n::ﬁ;ﬂ | Ha CKaTHE |
" I™B15 [ B20 | B25 | B35 | B40 |
[BIS B | B30 | B35 | B40 | B45 | BSO | BS5 | B60

|i CxaTtue

OCEBOC :

;I;F:;B”e 11,0 | 150 |18,5 {22,0 [255 | 29,0 | 32,0 | 36,0 |39,5 |43,0
I (112) | (153) [(188) {(224) |(260) [(296) [(326) [(367) 1(403) |(438)
Th}Rb,m |

CCLeBOC

Royn,
E%Mm'

Tabmuua 2.3

JopMaTHBHBIC 3HAYSHUS CONPOTURICHHS OeTOHA R} , M Ry, B pacHeTHBIC

1,10 | 1,35 |1,55 !1,75 1,95 2,10 | 2,25 [ 2,45 | 2,60 |2,75
(11,2) ](13,8) (15,8) (17.8) |(19,9) |(21,4) 1(22,9) |(25,0) {(26,5) |(28,0) |
!

2.7. PacueTrHbleé 3HAuMEHHA COMPOTHBICHUA OETOHA OCEBOMY

CHATHIC
IpPyIIm

H OCCBOMY PACTOKCHMIO LIS MPEACTBHBIX COCTOAHUH INEPBOH
Ry w Ry onpeaeasorci JIEICHHEM  HOPMATHBHBIX

COMMPOTHBICHMH HA KOIQPHIUEHTHI HAJCKHOCTH no  OETOHY,

NPHHUMAEMBIC PABHBIMU: TIPU CXKATHM Y,=1,3;, NPH PacTMKEHHH J~1,5.
PacyeTHrie 3HAYCHUA COMPOTHBACHUA OETOHA OCEBOMY CKATHIO H

OCEBOMY PACTKSCHHIO AA NPEAEIbHBIX COCTOAHMH BTOPOH IpyIIibl



Rpser H  Rprger  TNPHHEMAIOTCS  PABHBIMM  HOPMATHBHBIMHM
CONPOTUBICHUAMH Ry, ¥ Ry, .

PacueTHBIE 3HAYCHMA CONPOTHBACHHA O¢rOHA R, Ry, Rp,ser H
Ry s, (G OKpyTIEHHMEM) B 3aBHCHMOCTH OT HX KJIACCOB MO MPOYHOCTH HA

C)KATHE NMPHBEICHBI AT NMPEICIbHBIX COCTOSHMIA NMEPBOH IPYINIBI — B
1abn. 2.4, BTOpo# rpynmei ~ B Tabn. 2.3

Tabmuua 2.4
PacueTibie 3HaUCHHN CONPOTUBIIEHURA OeTOHA gma npeaenbHbIX
BHAa
OOOTUE cocTosHHM nepsodt rpynnbl Ry u Ry, MITa(xre/em?), npu kiacce SetoHa
P O NPOYHOCTH HR CHKATHE

| e B25 | B30 | B35 | B40 | B45 B55 | B60
CxatHe |

| ocepoe | |

f(anSMeH' 85 | 11,5 (14,5 {170 1195 22,0 {250 27,5 {30,0 ]330
Has (866) | (117) (148) |(173) |(199) |(224) |(255) | (280) | (306) | (336)
IPOYHOCTh) | | |

Ry | - | o .
Pactsxenue { 0,75 | 0,90 1 1,05 | 1,15 t 1,30 | 1,40 | 1,50 [ 1,60 | 1,70 | 1,80
ocesoe Ry | (7,6) | 92) 1007 11,7 (13,3 114,3) [a5.3) |16,3) [17.3) [18,3)

...L-—-.._.-.—-..,....._t

2.8. Ilpu pacuere Ha neHCTBHE TOIBKO HMOCTOSHHBIX H BPEMEHHBIX
JUTHTEABHBIX HAarpy3o0K pacyeTHbIC CONMPOTHUBICHHA OcTOHA R; H Ry
YMHOXAIOTCA Ha KO3QPHIMEHT yCI08HEH paboTh ¥y, = 0,9

2.9. 3HayeHHMd HAYANPHOIO MOAyad yrpyroctd OeroHa npH
CKATHH H PaCTAKCHHY NMPHHMMAIOT B 3aBHCHMOCTH OT Kiacca OeTowua
no MPOYHOCTH Ha Cxxatue B cornacuo tabn.2.5

Tabmina 2.5
3HayCHUA HBY&TLHOTO MOZY.1S YIpYTOCTH GETOHA TIPH CHATHH U

pacTsxenut K, 107, MITa (kre/cm?), nipu knacce GeToHa 110 MPOMHOCTH Ha
CHKATHE

| B1S | B20 | B25 | B30 B45 | B50 | BSS | B6O
24,0 | 27,5 | 30,0 | 32,5 | 34,5 | 36,0 | 37,0 | 380 | 39,0 | 39,5
| (245) | (280) | (306) | 33D | 352) | 367) | 377) | 387) | (398) | (403)

[lpy  npoROKHTE:THHOM  ACHCTBHMM  HArpy3KH  3Ha4YCHHE
Ha4a.pHOro Moayi aedopmanmit SeToHa onpeaeastoT o GopMye

Eb T Eb ’ (2"1)
’ 1+ (Pb,cr
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€ @Ppcr — KOIPPUIMEHT NOIYYECTH, NPHUHUMACMEIHA B
3aBHCHMOCTH OT OTHOCHTE/IBHOH BIAXKHOCTH BO3JyXa H Kiacca OeToHa

cor;1acHo 1abn. 2.6

Tabmmua 2.6

OTHOCUTEILHAS 3uaucHHA KOYPPUIHEHTE ION3YHECTH @) o IPH KITACCE
BAAXKHOCTb BO3VXA OeTOHA Ha CIKATHE

O"fe”;i:"';‘f“ B15 | B20 | B25 | B30 | B35 | B40 | B45 | BS0 | B5S
| BB 73 24120018116 1514013121110
noBbIIneHHas |
40-75 (HopmansHas) |34 128 1251231211191 1811611,5] 14
| HitKe 40 48 (4,0 [ 3,6 3,2 (30281262422
TOHUIKCHHAY

 [Ipumedanue. OTHOCHTE/IbHYIO  BI&XHOCTh  BO3AYXa okpyxkaiomelt cpeabl
npuauMaroT no CHull 23-01-99 kak cpeaHio MecsYHYIO OTHOCHTEIbHYIO

| BIaXXROCTh HanOOIee TeILIOTO Mecslia 1/19 palioHa CTPOMTE/ILCTBA.

2.10. 3uauenus xoaddrimenra nonepenon aeopmanuu OeToHA
(k03 uimenT Ilyaccora) JOMyCckaeTca IMPHHHMATh V;,=0,2, a MOIy.Th
casura 6eroua & = 0,4F;.

2.11. 3Hauerma kodQOHUMEHTa JIHHEHHOH TEeMIepaTypHOH
nedbopmauny 6eTOHA NPH M3MEHEHMH TeMneparyp ot Muuyc 40 no
nmoc 50°C npuHuMareT o ~1'107°C.

2.12. [In1a onpenencHua MacChl xe:;1€3006 TOHHOH xoncmykmm
MIOTHOCTS TAXKEIOro OETOHA NpPHHHMAeTcs pasHoil 2400 kr/m’.
[TnoTHOCTE *k)ene306eTOHA TPH COACPKAHMH BpMATYPHI 3% n meHee
MOXKET MPpHHHMaThCA pasHOH 2500 Kr/M°, a IIPH COACPKAHMH ApMATYPhI
Oonee 3% nioTHOCTHE OMpPERNENIETCs KAK CymMma Macc OeroHa M
apMaTypsl Ha COMHULY 0OBeMa Kene300¢TOHHOM KOHCTpYKuuH. Ilpu
ITOM Macca IM apMaTYPHOH CTATM NPMHUMACSTCA MO MPHIOKCHHIO |, 4
NOJOCOBOH, VyraoBoi#i M (ACOHHOH CTamd — IO TOCYIapCTBEHHAIM
CTAHAAPTAM.

[ipy onpenenexnuu mrpwam 0T COOCTBEHHOrO BECa YACIbHBIH
BEC Koncmymm{ B xH/M monyckaercs npuHuMmath pasusiM 0,01 oT
TIOTHOCTH B KI/M'.

2.13. 3uayemms ortHOocHTeNBHBIX acdopmaimit  GeToHa,

XapaKTePUIVIOILIHNX JHArPAMMY COCTOSAHHA CKATOTO OeTOHA (€31 red, €52)
H PACTAHYTOTO OCTOHA (631 yea €prp) MPUBEACHSBI B I.3.26 H 4.7,
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APMATYPA
[TIOKA3BATEJIH KAYECTBA APMATYPL!

2.14. [ns apMHMpOBaHMi TNPEABAPHUTCIIHHO  HANPKCHHBIX
kene300eTOHHLIX KOHCTPYKUHHM CISAYyeT NPHUMEHATh OTBEUAIOIYIO
TpeGoBaHHAM COOTBETCTBYHOIIMX I'OCYAapCTBCHHBIX CTAHIAPTOB H/H
TEXHUYECKHX YCIOBHM apMaTypy CJIe Ay MIHX BUI0B:

- TOPAYCKATAHYK) TIJIAOKYH) MIH TNEPHOAHYECKOro mnpoduis
auameTpoM 6-40 MM

- TEPMOMEXAHHYECCKH YIPOYHEHHYIO MNEPHOAHYCCKOrO npoduns
auamMeTpoM 6-40 MmM;

- XONOAHOACPOPMUPOBAHHYI0  NEPHOAMMECKOTO  mpodhums
muaMeTpoM 3-12 Mum;
-~ apMaTYPHbIE KAHATHI AHAMETPOM 6-15 MM,

B  xene3o0CTOHHBIX KOHCTPYKHHMAX  JONMYCKACTCH  TAKAKE
IMPUMEHATP apMATYPy, YHNPOUYHECHHYIO BHRITOHKKOH HA INPEITPHATHAX
CTPOUTENBHOH HHIYCTPHH. Kagectso TAKOH apMaTypH
pernaMeHTHUpyeTcd ~PYKOBOACTBOM MO TEXHOJIOTHM H3TOTOBJICHHUSA
NIPEABAPHTENBHO HANPDKCHHEBIX JKEIC300€TOHHBIX KOHCTPYKLmi (M.,
Crpotuzzar, 1975)".

2158, [Ina xene300eTOHHBIX KOHCTPYKUHH, NPOSKTHPYEMBIX B
COOTBETCTBMM ¢ TpeOOoBaHMAMH HacTosuero Ilocodus, cneayer
npeayCMaTPHBATS:

B KQUECTBE HANPATACMOM apMATyPHL:

- TOPAYEKATAHYXD H  TEPMOMEXAHMYECKH  VIPOUHCHHYIO
nepuoanueckoro npoduas xaaccos A600 (A-IV), AS0C (A-V), A1000
(A-VD;

- XONOAHOZCHOPMUPOBAHHYIO  NEPUOAWHECKOrO  npoduns
xiaccos ot Bpl200 oo Bp1500 (Bp-ID);

- KAHATHYK /- 1 19- npoBonouHywo knaccoB K1400 u K1500 (K-
7, K-19);

- VIOPOYHEHHYI BBITAKKOH nepdomMMeckoro npoduis Kiacca
AS540 (A-1lls);

B KAYECTBC HCHAIIPATACMOH apMATYPHI;

- TOPAYEKATAHYIO TIAIKYI0 Kiaacca A240 (A-],

- TOPSMEKATAHY) M  TEPMOMEXAHHYECKH  YOPOYHCHHYIO

nepuoanydeckoro npoduias knaccos A300 (A-I), A400 (A-IID), A500
(AS000);
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- XOJIOAHOAS(POPMHPOBAHHYKO NMEPHOAMMECKOTO NpodHIA KIacca
B3500 (Bp-I, BS00C) B cBapHBIX KapKacax ¥ CETKaXx.

Apmatypy knaccoB AS40, A600, A800 m AlO00 moxHO
MPUMCHATh B KA4YEeCTBE HCHANPATACMOH BMECTE C HANPAracMoH
apMaTypol TeX K€ KIacCOB, @ TAKKE B KOHCTPYKLHAX 6e3
MpeABAPHTEIBHOTO HANPKCHHUA apMaTyPBL.

CopTaMEHT KJIaCCOB apMAaTypPhl IPHBEIACH B MPHITOMKEHHH 1.

2.16. [IpumenseMas B keae3006 TOHHBIX KOHCTPYKLHAX apMaTypa

HMeeT NMPEAC. TCKYUECTH:
pusuueckuit (k1accoB A240, A300, A400, A500).

VCIOBHBIH, DABHBIM BETHUMHE HANPAXKCHHH COOTBETCTBYIOIIMX
OCTATOMHOMY OTHOCHTEIBHOMY yamHEHHMKO 0,2% (xn1accos A600,
A800, A1000, Bp1200 - Bp1500, K1400, K1500).

YrnpoudeHHas  BHITKKOH  apMarypa Kkiacca AS40 #
xonoanozedopmuposanHas kiaacca BS00 mo ocobennocTaM pacuera
YCJIOBHO OTHECCHbl K apMarype, HMCHOMEH (QHIMMECKHHM IIPeacn
TEKYHECTH.

2.17. B KOHCTPpYKUMAX, IKCITYATHPYEMBIX Ha OTKPAITOM BO3AYXE
HIH B HCOTAIUIMBACMBIX 3JaHHAX B PaAHOHAX ¢ PACYETHOH 3HMHECH
TeMneparypoi Hmwxke MHHYC 30°C He IOMyCcKaeTcs IPHMEHEHHE
apMmatypel knacca A600 mapku cramm 80C (amamerpom 10-18 Mmm),
knacca A300 mapku cramu CtSnc (muamerpom 18-40 MM) M Kiacca
A240 mapxu ctamu CT3k.

JOTH BHIBl apMATYPHl MOXHO IPHMEHAT B KOHCTPYKUMAX
OTAIUIMBAEMEIX 31aHMH, PACHIOIOKCHHBIX B YKA3aHHBIX PAHOHAX, €CIIH B
CTaZHH BO3BEACHUA HECymlas CnocOOHOCTh KOHCTPYKumH Oyaert
obecneueHa HCXOAM M3 PACUYETHOrC COIMPOTHBIEHHA apMATYPHl C
noHmwkaromuM xo3pduumentom 0,7 Kk pacyeTHOH HArpy3ke ¢
KO3 PUIHMECHTOM HaAEKHOCTH MO Harpy3ke y = 1,0,

[Ipoure Bum M KWIACCH apMaTypel MOXHO NPHMEHATH Oe3
OrpaHHMEeHHS.

2.18, JIns MOHTaXHBIX (TOXBEMHEIX) METEND 31EMEHTOB COOPHBIX
KE1C3006 TOHHBIX KOHCTPYKLHMI CleayeT NPHMEHATh TOPAYECKATAHYIO

apMaTypHy1o craxs xiacca A240 mapox Cr3cn v Cr3nc u xiacca A300
Mapku 10T°T.
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HOPMATHBHBIE H PACYETHBIE XAPAKTEPHCTHKH APMATYPBI

2.19. OcHOBHOH IPOMHOCTHOH XapaKTEPHUCTHKOH apMATYDH
ABJIACTCH HOPMATHBHOS 3HAUCHME COMPOTHUBIICHHA PACTDKEHHIO K,
paBHOE HAHMEHBIIEMY 3HAYCHHIO PH3HYECKOro HIH YCIOBHOTO Npeaeia
TEKYUYECTH M IPHHUMAEMOE B 3aBHCHMOCTHM OT Kjacca apMaTyps! IO

tabn. 2.7.

2.20. PacyerHbie 3HAYCHMA  CONMPOTHUBJCHUA  ApMaTypsl
PACTAXKSHUIO JAIM IMPEACIbHBIX COCTOAHHH TMEPBOH rpymmel R
OnpeaeasroT o popMmyie

Tabmza 2.7
| HopMaTuBHLIC 3HAYCHU S CONIPOTHRICHUS |
HoMuuanpHbilh pac KCHUIO K, , H pacueTHble 3HAYEHUA
ApMaTypa |
ANaMeTD apMaTyphl, COTIPOTUBJICHUSR PACTKCHHIO 15
| KJI4CCOB
MM NPeACAbHAIX COCTOAH N Bwpaﬂ IPYTIILL
| | Ry s, MITa (krc/cM?)
A240 6-40 240 (2450)
A300 10-40 300 (3050)
A400 6-40 400 (4050)
A500 6-40 500 (5100)
AS40 20-40 540 (5500)
A600 ¢ 10-40 600 (6100)
ABO0 10-40 800 (R150)
Al1000 | 10-40 1000 (10200)
B500 3-12 500 (5100)
B,1200 8 1200 (12200) 4
B,1300 7 1300 (13200)
e —— e
B,,1400 4,5, 6 1400 (14300) l
_ | | —_—
B,1500 3 1500 (15300)
Kl‘ff’,o 15 1400 (14300) }
|y 6, 9; 12 1500 (15300)
-+
o 14 ' 1500 (15300)
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R

SN
Vs

rae 75 -~ Ko3dppmmeHT HaZE)KHOCTH IO apMaType, MPHHHMACMBIH
paBHBIM:

R, = (2.2)

1,1 - ang apmartypsi ki1accoB A240, A300, A400;
1,15 — ana apmarypst kaaccos AS00, A600, A80O;
1,2 — nna apMaTypsl knaccoB AS540, A1000, B500, B,1200,
B,1500, K1400 a1 K1500.
PacueTHsl¢ 3Ha4yeHUA R, npuBeaeHs! (C OKpyrieHueM) B Tabn. 2.8.
[Ippy  3TOM 3HayeHHs R, TPHHATHl PaBHBIMH HAHMCHBIIHM
KOHTPOJIHPYEMBIM 3HaueHHAM no coorsercTayomumM ['OCT.
PacyeTHEIE 3HAYCHHUA CONMPOTUBACHHA apMATYPhI PACTKEHHIO
A4 TIPEACIbHBIX COCTOSHUH BTOpPOM rpymmsl KR, NIPHHHMAKT
paBHBIMH COOTBETCTBYHOILMM HOPMATHBHEIM COIPOTHBICHHAM Rj, (CM.
taba. 2.7)
2.21. PacucTHeIe 3HAUCHHS CONPOTHUBJICHHS apMaTypsl CKaTHIO
R, TPHHHUMAIOTCS DPABHHIMH PACHETHHIM 3HAUEHHUAM COIMPOTHBIICHUA
apMatypsl pacTsokeHHIO R;, HO He Oonee 400 MIila, mpu sToM 14

apMatyps! knacca B500 R, = 360 Mlla.
PacuerHble 3HaueHus R, mpuBeaeHs B 1abn.2 8.

Tabmuua 2.8
| PacyeTHhIE 3HAUEHHA PacyeTHbi¢ 3HAYCHUA
| conpoTHRIEHHS apMaTYpbI CONPOTHBICHHS APMATYPHI
ApMa- | AN npefebHLIX COCTONHUMN | ApMaTy- | VIS npefeibHbIX COCTOSHUNA |
TYpa nepeolt rpynnei, MIla pa niepsoy rpymisl, Mlla
K1acCoB QKI‘CH'CME] K/18CCOR Kre/eM’
PaCTNEHMIO | CXATHIO | PACTANKEHUIO |  CIKATHIO
R, L Ry, R, Ry
A240 | 215(2200) | 215 (2200) 415 (4250) | 360 (3650)
A300 270 (2750 270 (2750 1 1000 (10200) [ 400 (4100
| A400 355 (3600) 355 (3600 BplBOO 1070g10900 -"-
AS00 | 435 (4450 Bp1400 | 1170 (11900
AS40 | 450 (4600)* | 200 (2000
A600 | 520(5300) | 400(4100) “
_AB00 | 695(7050) | ~ -"-
A1000_| 830 (8450 ———

= _
Ecan npu ynpounenuu BuITAXKOIM apMaTyphl Kiacea AS540 KOHTpOIHpYeTCH
YATHHCHHE H HANIPSKEHHE apMaTypbl, pacyeTHOE CONPOTHBIIEHHE PACTSIKEHHIO R, |

JOMYCKAC TCA IPHHUMATE paBHbIM 490 MIla (5000 Krc/em? ) |

15



[pu pacueTe KOHCTPYKIMH HA ACHCTBHE TOIBKO NOCTOAHHBIX H
JITHTENABHBIX HATPY30K, KOT4a pacyeTHOE COMPOTHBICHHE O€ToHa
CIKATHIO Rp MPHHMMAETCA ¢ VYETOM KO3QPHUMEHTA Pp; = 0,9 (cM.1.2.8)
pacYeTHOE COIIPOTHBJICHHE apMaTypHl cxcarmo R, nonyckaercs
npuruMaTte He 6oaee 500 MIla (5100 Kre/cMY). npH BTOM IS apMAaTVpPHI
kiacca A600 mpurmMmaerca R, =470 MIla (4800 Kre/cm®).

Bo Bcex cayuasx ans apMaTtypel knacca Ad40 npHHHMAETCH
R,. = 200 MITa (2030 xrc/cm).

2.22. PacyeTHOE COMPOTHBJICHHE PACTAKEHHIO HCHANMpATracMOH
IONEPECYHOH apMaTtypsl (XOMYTOB H OTOTHYTHBIX CTCpKHEH) R,
CHIDKAKOT MO CPaBHEHUIO ¢ R; myTeM YMHOKCHHMA Ha KO3(QPUUHEHT
yenosuii paborht ¥ = 0,8, HO mpunmmawnT He Oonee 300 Mlla,
PacueTHsle 3HaueHHA Ry, TIPHBEACHDI (C OKPVIIeHHEM)B 1adi. 2.9,

| Tabnmuua 2.9.
Ks1acc apMaTyphl - A240 | A300 A500 | BS00
PacueTHOE CONPOTHRICHHE 170 715 285 300 | 300
onepeuHoi BPMATYpbl Ry
MITa (xre/c : (1730) | (2190) | (2900) | (3060) | (3060)

2.23. Ilpu pacnosoxkeHHH CTEPKHEH apMartypsl kiaccos B,1200-
B,1500 nonapuo BruioTHY:0 Oe3 3a30pOB PAaCYCTHOE CONPOTHBIECHHE
PacTHKECHHIO R; YMHOXAETCA HAa KO3(PDHLMEHT yCIOBHE paboThl )5 =
0,85.

2.24. 3naucHue MOAYIA YIIPYTOCTH apMaTYPhl BCEX BUIOB, KpOMe
KAHATHOH, NIPHHUMAETCA pasHEIM E, = 200000 MTIla (2000000 xrc/cm?),
a And KAaHATHOM apua'rypm kraccos K1400 u K1500 - £, = 180000 MIla
(1800000 xrc/cm?).

HPEABAPUTEJIBHBIE HANIPSOKFEHUA APMATVYPBI]

2,25, IlpeaBapuTeNbHBIE HANPSUKCHUA apMATYPHI 05, MPHHHUMAIOT
He Oo:ee:

s apMatypet kaaccoB AS540, A600, ABOO, A1000 - 0,9R;,.;
i apMatyper knaccos B,1200 ~ B;1500, Ki1400, K1500 -
0,8 R; ..
Kpome toro, mas moGeIXx KiaccoB apMaTypsl 3HAYEHHUE Oy,
HpHHUMAKOT HE MeRee 0,3 K, ,,.
2.26. IIpu pacuere npearapUTEILHO HANPHKEHHBIX KOHCTPY KIHM
CICAYCT YYHTHIBATH CHMXEHUC [PCABAPUTEIIBHLIX  HAIPAKCHUH
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pcIeACTBHE MOTEPh TNPEABAPHTEIBHOrO HANPSKCHHA — A0 IEpelavu
yCHUIHMH HATDKCHHA Ha OcTOH (TIEpBBIE TMOTEPH) M MOCHAE IEpEeaavM
ycHTHA Ha OETOH (BTOPBIE nIoTepH).

[lepprle TOTEPH IPEABAPHTEIBHOTO HANPKCHHA BKIIOYAIOT
[IOTEPH OT PENAKCAHH IMPEIBAPHTEILHBIX HANPKEHHH B apMaType,
MOTEPH OT TEMIIEPATYPHOrO nepenajna mpH TEPMHYECKOH 0Opabotke
KOHC TPYKIHH, TIOTEpH 0T aePopmaimu ankepoB U aedopmanuu Gopmai.

Bropeie TNOTEPH MNPEABAPHTEILHONO HANPIKEHHSI BKIHOYAIOT
[IOTEPH OT YCAAKH M NON3y4eCcTH OETOHA.

2.27. llorepu oOT penakcauuy HanpsOKCHHUH  apMaTyphl
onpeAeastoT no hopMynam:

g apMmarypbl knaccos A600, A800 u Al1000 mpH cnocobe
HATIKEHHUS

MEXaHUYECKOM — Aoy, = 0,10y, - 20;
INEKTPOTEPMHUUECCKOM — Ao, = 0,030,
ans apMatypsl Kinaccos Bpl200 — B,1500, K1400, K1500 mpwu

criocode HATAKCHUA:
/ \

MEXaHHYECKOM — Aoy, = | 0,22 Dsr 0,1 |05
\ R*’:” J
INEKTPOTEPMHYECKOM ~ Aoy, = 0,050,

Hna apmatyps knacca AS40 Ao, = 0,0.

3aech 0y, npuHHMacTea 6e3 noreps B MITa.

[Tpn oTpuuatensHBIX 3HAYCHMAX A0, HX CIEAyET NMPHHHMATbH
PaBHBIMH HYJIO.

[Tpn Hamauy 60jiee TOYHBIX JaHHBIX O PEIAKCALIMH HATIPSHKE HH
apMaTypel [JOMNMYyCKAaeTCd MNPHHHMATP HHBIE 3HAYEHUA IOTEPhL OT
pelaxkcaLmH.

2.28. IToTepu oT TeMNEPAaTypHOro nepenaga Af, OmpeaeaseMoro
KaK pasHOCTh TEMIICPATYP HATAHYTOM apMaTypel B 30HE Harpesa H

YCTPOHCTBA, BOCNPHHHUMAKIIECTO YCWIHA HATHKEHHA, °C, MPHHUMAIOTCH
PABHBIMH

Aoy, =1,25 At (MITa). (2.3)
IIpy OTCYTCTBHM TOMHBIX AAHHBIX AONMYCKAETCA MPHHHUMATH Af =
65°.
[Ipn Hamuuuu Oonce TOYHEIX JAaHHBIX O TEMIEPATYPHOH
00paboTke KOHCTPYKUMI AONYCKAETCH NPUHMMATh HHBIC 3HAYCHHS
NOTEPh OT TEMIIEPATYPHOTO NEPENAaa.
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229, TTorepy oT aedopMaUHH CTATBHOH (opMbl (YTIOPOB) MpH

HeoJHOBPEMEHHOM HATKEHHH apMaTypel Ha ¢opMy ONpPEaCIAOTCS 110
C
bopy X n-1 Al
2n |
rac 7 — YHCIO CTEPKHEH (rpynn CTEpKHEH), HATATHBAEMBIX HE
OAHOBPEMEHHO,
Al -~ cOmpxeHne YyropoB N0 JIHHMM JEHCTBHA ycumHa P,
omnpeeaseMoe u3 pacuera aehopmaimu GOpMEI,
! — paccTOsHME MEXXIY HAPYKHBIMH I'PaHAMH YIIOPOB.

[1pu OTCYTCTBHH AAHHBIX O KOHCTPYKUHH GOPMBI U TCXHOJIOIMU
H3TOTOBICHMA NONyCKASTCA MPHHMMATh Ady,; =30 MIla.

Ilpu 3nexrpoTepMUdecKOM Cnocobe HATOKEHHA aApPMATYPHI
rorepu ot aehopmMauHy GOPMBE HE YYHTHIBAKOTCH.

2.30. Ilorepu or aAedopMauMM AHKEPOB, PACIOIOKCHHBIX ¥
HATSOKHBIX YCTPOHCTB, ONPEASIAIOTCA 10 POopMy.Ie

Al
‘ﬁo-spfi = '}_Esa (2.5)

AC 3 = E, (2.4)

roc Al ~ oOxaTHe AHKEPOB MIH CMCIUECHHE CTEPXKHA B 3aKUMAX
AHKCPOB;
{ — pacCcTOAHHE MEXIY HApY KHBIMM I'PAHIMH YIIOPOB.
Ipu 0TCYTCTBHH JAHHBIX AONYCKACTCA MPHHUMATD Al =2 MM.
[Ipu 37EKTPOTEPMHYECKOM CnOcoOe HATHKEHMA NOTEPH OT
aedopMaL aHKEPOB HE YHMHUTBHIBAKOTCA, TAK KAK OHM JOKHBI OBITH
YUTCHBI HIPH ONPEACACHHH 3HAUEHUM TOTHOTO Y AJTHHEHHSA apMaTyPBhl.
2.31. Ilotepu oT ycaaxku 6eToHa onpeacaroT no Gopmye
AaspS = Ep,sh Es 5 (26)
TIe &, s - AcopMaimg ycaaku OeToOHa, NpHHUMAaeMas paBHOH:
0,0002 — ans 6eToHa Knaccos B35 u Huxe;
0,00025 ~ ang Derona xkinacca B40;
0,0003 - ans 6eronHa knaccos B4 u Brimie.
JlonyckaeTes mOTEPH OT ycaaxkd onpeaeite 0oee TOYHBIMH
METOIaMM.
2.32. [lorepu HanpPsHKECHUN B PacCMATPHBACMOH HamnpiaraeMou
apmatype (S umm S”) or nomyuecTd 6€T0Ha ONpEaASIAT o hopMy e

0ﬁ8(pb cradb
Ao—spﬁ = 7 ’ 3 (27)
€0 IysAred )
1+ o, 15— (1 +0,8¢; ., )
\, ]rea’ /
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rae ¢o.cr — X03QPHUUMEHT NON3y4ecTH OETOHA, ONpeaAeasIcMbIH COrIacHO
120611.2.6;
¢ — KO3(QOQHUMEHT NPHUBEACHHA apMarypel K OETOHY, paBHBIH
a=E3/ Eb,
sy — KOIQGHUHEHT apMHPOBAHHA, PaBHBIH Ay /A, Tne A n Ag -
IIOIAIH MONEPEYHOro CEYECHHS COOTBETCTBEHHO JJICMEHTA H
paccMaTpUBAEMOH HANPAraeMoM apMaTypal (Ag, wmt A,,);

Oy — HanpsHKEHHE B OCTOHC HA YPOBHE LEHTPA TOKECTH
paccMaTPpHBACMON HANMPAra¢MOH &pMATypPHI, ONIPEACIIEMOE
KaK I8 yNPyrHX MATEPHAJOB IO NPHBEACHHOMY CEHEHHIO
coraacHO GopMyae

5,, = o | ffoptYs My,

Ared 1 red 1 red
Pny — ycunue npeaBapUTENbHOrO oOXKaTHA € YYETOM NEPBBIX
I0TEPD, PABHOE

P(l) = (ASP + A;’p Xo.sp = Aosp(l))» (2.9)

31eCh A0,y — CYyMMa NMEPBLIX MOTEPb HANPAKECHNUA,

€op; — IKCLEHTPHCHTET YCHIHMA Py OTHOCHTEIBHO LEHTPA TANKECTH
NPHBEACHHOTO CEUCHUS IJIEMEHTA, PaBHAIH

AV — Agpy

€, = — (2.10)
d A +A
sp + Sp
3AECh Vip, ¥,y = OM. 4EPT.2.1;
C A
- ] e (gp Ayp
-.; &‘l

2| MR LUEMTPA TANECTI

| gy S upnes re P e Gop Asp* Cp A'se-

NPWBLAENMOFD CENENMA : i
R | ] L-— OsAs - GgA's
| @ > ——
| e = . 63’“”
“)LEW h—ﬁghs

Yepr. 2.1 Cxema ycrwinit IpeABAPHTE, ILHOIO HANPSPKEHAS ADMATYPbI B
HonepevYHoM CeveHHH Ke1e300e TOHHOI0O JIeMeHTa

Ys — PacCTOAHME MEXAY LEHTPAMH TDKECTH pPacCMaTPHUBACMOM
HANIPATacMOH apMaTypel M IPHUBEACHHOIO MNONEPEYHOro

CCUCHHA JJIEMEHTA (T.€. Vg HIH Y, );

19



M - warubaromHii MOMEHT OT COOCTBEHHOrO BECAa 3JEMEHTA,
nedicTBYIOIMA B CTagud OOXATHA B PacCMATPHBAEMOM
CeUCHHH,

Ayoq ¥ 1eq — TIIONMATb MPHBEACHHOTO CEYEHHA H €€ MOMEHT HHEPLMH
OTHOCHTCIBHO LEHTPA TAKECTH IPHBEACHHOTO CEYCHMA,
ONnpeacIeMbIC COTJIaCHO I.2.33.

B ¢opmyre (2.8) cxuMMaOIlUe HANPAKEHHA YYHTBIBAIOTCS CO
3HaKOM "TUIOC", 4 PACTATHBAIOIIME — CO 3HAKOM "MHHYC". TOT ke 3HaK
MPHHHUMACTCS K B Popmyae (2.7).

Ecmu o3, < 0,0, T0 norepu or nomyuecTd M ycaaku GeroHa
MPUHMMAIOTCS PaBHBIMM HYJIIO,

Ecau nepeaarounad nmpouHocTs 6eToHa Ry, MeHbIue 70% xnacca
OeToHa B, TO npH onpeaeneHuH Ady,s 3HAYCHHUA ¢ o H £} NPHHHMAKOTCH
no 1abn.2.6 u 2.5 npu B=R,,.

2.33. IIpuBeaeHHOe ceueHHe BKIIOYAET B ¢c04 mIomanb CeHeHUs
6eToHA H IUIOmIa b CEYEHHA BCEH NMPOJOIBHON apMaTyphl (HAnpAracMoi
M HEHaNpAracMoHn) ¢ KO3QPHULMEHTOM MPHBEACHHI apMAaTyphl K OETOHY
a=FE,/ Eb.

['eoMeTpHuecKkHe XapaKTCPHCTHKH MNPHUBCICHHOTO  CEYEHHS
ONpeREIAOTCA MO POopMyIaM:

10MAaas NPUBEICHHOTO CEMECHHUA

Arei=A+ 0Agy+ aAd,+ 0 A+ aAd,; 2.11)
PacCTOAHHE OT LCHTPA THKECTH MPHBEACHHOTO CCUCHHMA [0
PACTAHY TOH B CTAJAHH IKCILTYATALMH FPaHU
~ Ejmqup +oa43p(h-—c_1€ +0A, a, +o&43(h-—ai)
Arad
TAe S — CTaTUdMECKMM MOMCHT CedyeHus OETOHA OTHOCHTENBHO
PACTIAHY TOH I'paHHu,

MOMEHT HMHCPUIHH IIPHBEACHHOTO CEYEHHS OTHOCHTENBHO €ro
LEHTPA TOKECTH

Lea=l+ 0 Agy ot 0 Ay, + adyi+ ad,yl,  (213)

(2.12)

Y

TOC Yp=V - Qp, Vs, =h—a, ~y; Ys=y-as, ¥, =h-a,-y (cM.uepT.2.1).
Jlonyckaerca HE YMEHBIIATh IUIOMIANb BCErO CCUCHHA ICMECHTA

A 3a cyeT nIoWAAH CEHCHHA BCeH apMaTypnl ZA,, eciu XA, < 0,034. B

NPOTHBHOM cay4dac B popMmynax (2.11)-(2.13) BMecTO 0 HCNOIB3yeTCA
a-1.
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2.34. IIpensapureapHbic HANPHKEHU B OSTOHE 03, PH nEpeaaye
yCHIHA NPEABAPHTCIBHOTO 00%kaTHA F (1) HE JODKHBI NPEBBIILATS!

eC/IM HANPKCHUA YMEHBIUAIOTCH HIM HE HMIMCHMOTCA IpH
eHC TBHHM BHEIIHHX HArpy3ok — 0,9R;,;

eCTH HaNpsOKCHHA YBEIMYMBAKTCA IIPH OJCHUCTBHH BHECIIHHX
uarpy3ok ~ 0,7R,,,

Hanpsoxenue B O€TOHE 0y, onpeacngerca nmo dpopmyie (2.8), npu
3TOM 34 3HAYECHHE ), NPHHMMACTCA PACCTOAHHE OT LICHTPA TOKECTH
MPHBEACHHOTO CCYCHHA 10 HAWOO/ee CKATOH IPaHM B CTaJUM OOKATHA
(r.e. 3HaYeHHe ), cM. dopmyny 2.12), a 3HaueHwe MomeHTa M
onpedenseTcs M CEYCHHH, IAC PpasrpyxaioIlee BIHAHHE 3ITOrO
MOMEHTa MHMHHMAIBHO (HarmpuMep, B CEUYSHHH, NPOXOJAIIEM dYepes
KOHELl 30HBI NEPEAaYy NPEABAPUTENLHOTO HANPSDKEHHA ATHHOH [, CM.
n2.35).

2.38. InuHy 30HH nepenav NMPeABAPUTCILHOIO HAINPAKSCHHA Ha
BeToH And apMaTypbl 063 JONOIHHTEIBHBIX AHKEPYHOIIHUX YCTPOHCTB
ONpeASIAT o hopMy e

T 2.14)
bond
H npuHUMAKOT He MeHee 10d; u 200 MM, a 1% apMaTYPHBIX KAHATOB HE
meHee 300 MmM.
B popmyne (2.14):
Uy — MPEABAPHTENBHOE HANPDKEHKUE B HANMPATaeMOM apMaTtype ¢
y4EeTOM NEPBBHIX NOTEPD,
Rpond — CONMPOTHBIICHHE CUEIVICHMA HaNpAracMOH apMaTyphl ¢
6eTOHOM, paBHOE
Ryona=tRe: , (2.15)
30eCh Rp; — pacueTHOE CONMpOTHBJICHHE OETOHA OCEBOMY PacTMKEHHIO,
OTBEYAKILEE NEPEAITOYHOH NMPOYHOCTH OETOHA Ry,

n  — KO3pOMIHMEHT, YYMTHIBAIOIIHH BJIHAHME BHIA
ITIOBEPXHOCTH apMaTyphl, IPHHHUMACMbIH PABHBIM:
1,7 - xonoanomedopmuposanHod apMaTypel Kknacca B,

JHAMETPOM 3 MM H apMatypHeIX KaHatoB kiaacca K
JHaMeTpoM 6 MM,

1,8 ~ mma xonogmoaedopmuposanHOii apMaTypel Kiacca B,
anaMeTpoMm 4 mm u Gonee;

o 2,2 — nns apMaTypHBIX KaHaToB Kiacca K amaMerpoM 9 My H
nee;
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2.5 — mig ropA4EKaTAHOH H TCPMOMEXAHHYCCKH yIPO4YECHHOH
apMaTyphl K1acca A.

IIng cedeHHA IJEMEHTA, TNEPECCKAIUUX 30HY Iepeaayu

MPEABAPHTENLHOTO HANMPAKEHHS, 3HAYCHHE Oy CIACHYET YMHOXATh Ha

K03 PHLHEHT
Ys, =0 /1,, (2.16)
rae [, — PACCTOSHME OT HAYANA 30HEI MEPEHaYM HAIPOKCHUN B TOpLE
3JICMEHTA JO PacCMaTPHBAEMOTrO CeuEeHUA.

Ilpu MrHOBeHHOM nepeaaun ycumua oOxatna Ha OeTOH A
apMaTtypsl kiacca 4 3HadeHue /, yBemmuusacTca B 1,25 pana. Ilpwm
auameTpe crepxHer Oonee 18 MM MrHOBEHHAS mepenaya YCHIMM He
AONYCKACTCH.

Hauano 30HsI nepeaavu HanpsoKeHUH NPY MIHOBEHHOH repeaayu
ycunuit o6xaTHa Ha OeToH A4 apMaTypel knaccoB B, u K npurumaercs
Ha paccrosHuH 0,25/, OT TOpLa 31EMEHTA.

2,36, Ycunue npeasapHTEIBHOro o0xkarHg OeToHa ¢ y4eTOM
MOJHBIX NMOTEPS HANPOKEHHH P H IKCUEHTPHCUTET €r0 NMPHIIOKEHHA €,
OTHOCHMTEIBHO UEHTPA TOKECTH MPHUBEACHHOrO CEUSHHS ONPEIASIOTCH

1o popMyam:
P=0,,,4,+0,,4,~0,4 ~0A,: (2.17)

~ E._spZAspy sp * Gs‘_‘lsy s :E_o.s'pZAspy sp JsAsy $
P P - >
rae 0y H 0, — CKHMAIOINHE HANPS)KCHHA B HEHANPAraeMoOi apMartype
COOTBETCTBEHHO S M ', BBI3BAHHBIC YCAIKOH H
NOM3yHECTBI0 OCTOHA M YHMCICHHO PABHBIE CyMME
NOTICPL HanNPHKeHnT OT yCaOKy M TOA3YYeCTH
OeToHa A0yps+ AGgps, ONPEASICHHBIX COTJACHO
231 u 232, npy 3TOM HAMPAKEHHE Oy

OnpeJesieTCs Ha YPOBHE  UEHTPA  TSDKECTH
COOTBETCTBYKILUCH HEHANPATAEMOH apMaTyphl; eC/M
oy <0,0, HAMPANEHHE O, MPHHAMACTCH DABHEIM
HY /IO,

Op2 H a;,pz — NPCABAPHUTEIBHLIC HANPSHKEHUS apMaTyphl
COOTBETCTBEHHO S M §' ¢ yHeTOM BCEX NOTEDPS,

yspp y;rpay-ﬁ‘y y;* — CM, ‘-IepT.Z.l.

e (2.18)
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[ToaHpie CyMMapHBIE NOTEPH HANPOKSHUH AnA apMaTypsl S
cneayeT npuHuMaTth He MeHee 100 Mlla.

IIpuMepsi pacuera

Hpuvep 1. /[awo: mnaura nokpeiTHA pasMepoM 1,5x6  M;
[IONEepPeYHOE CEYEHHE — no 4epT.2.2; OeroH xiaacca B2 (E, = 30000
MTI1a); nepeaaToyHas npoYHOCTs SeToHa Ry, = 17,5 Ml'[a HaTnparacMasl
apmaTypa Knacca A600 (RM = 600 MIIa, E, = 2'10° MIla); mromams
ceuerua A, = 201 mv® (1916), nenanpsraemas apMmatypa cmarax H

pacTAHyTas Kiacca A400 niomamsio ceuerus 4, = A.=50,3 mm* (108);

cnoco0 HATHKEHHA apMATYphl JJICKTPOTEPMHYECKHMH, TEXHOJIOTHA
WArOTOBJACHMA  IUIMTBI  arperaTHO-NIOTOMHAA ¢ IIPHMMCHCHHEM
MpOIIAPHBAHHUA, Macca ILTMTHL 1,3 T.

$8 A400 a 730

’, 10 - d
4
% v o
0,60/
=1 =
b C~
& | IRt=stn 0Cb CUMMEMPUY ~
AN an
T s
816 ABOO 28 ALQC

Yepr.2.2. K npumepy pacuera 1

Ipebyemcs onpeaeMTh 3HAYEHHE H TOYKY NMPHUIOKEHHSA YCHIUA
npeaBapHTENbHOro obkatus Py ¢ y4eTOM IEPBHIX NOTEPS H P C
YYETOM BCCX IOTEPh M4 CEYCHHMA B CEPEAHHE IPOJETa, IPHHUMAA
MAKCHMAbHO JOMYCTHMOE HATOKSHHUE apMaTyphl.

Pacuer. BBuay cuMMeTpuM CeueHHMsA pacuer BeaeM And
MOMOBHHBI  ceveHus  muthl,  OmpeneasieM  IFEOMETPHYECKHE
X3PAKTCPHCTHKH MPUBEACHHOIO CEUEHMA COrjJacHO mn.2.33, npHHUMAA

E. 20.10%
@=——= —=6,67
E,2  3.10

niomans Serona A = 730:30+50:270+60:270/2+97,5:15=21900 +
+13500 + 8100+1462,5 = 44962.5 mv?:
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npusenennas miomam A.s = A+toadgtod;rad, = 44962,5+
+ 6.67:201 + 6,67-50,3°2 = 44962,5+ +1340 T+671 = 46974 .
craTHUYeCKMii MOMEHT Ce4eHHA OETOHA OTHOCHTEILHO HH)KHeH rpaHu

pebpa
S=21900-285+13500°135+8100-180+1462,5:48 7= 9593200 mm":

PacCTOSHHE OT LUEHIPA TKCCTH IIPHBCACHHOIO CEYMEHHA N0 HIDKHEH
rpaxu pebpa
S +0d,,a, +04,a, +0A ([1—-(1 )
y=
Ared
9593200+ 1340,7.35+335,5-20+335 5(300 20)

46974
Yo =Y —a,=2074~-35=172,4 Mm;
ye=y—a,= 2074 - 20 =187 4MmmMm;
y, =h—a, =y =300~20~207,4 = 72,6MM;
MOMEHT HHECPLIMH MPUBEACHHOTIO CCHECHUA

3
Irerj+w43p))3p+a*4&y3+m45y32 730 30 +

12
3
20270 +13500(207,4 -135) +

= 207,4 mm;

60-270°
36

+21900(285-207,4)° +
15.97,5°

+8100(207,4 ~180)° + +1462,5(207,4 - 48,7)* +

+1340,7-172,4% +335,5.187,4% +3355-72,6% = 4,166-10° mm*.
CoraacHo n.2.25 MakCHMAalIbHO JOMYCTHMOE 3HAYCHHE O, Oe3 ydyera
NIOTEPh PABHO

o= 0,9R;,,= 0,9600 = 540 MIIa.

OnpeaenauM repBsie NMOTEPH.

ITorepu or penaxkcaiy HANPAKECHUH B apMaType COIIACHO
11.2.27 paBH.I

Ao = 0,03°0,,= 0,03:540 = 16 MI]a.

[Io  arperatHO-MOTOYHOH  TEXHOJOrHH  H3JEIHE  IpPH
[MPONMAPHBAHUH HArpeBaeTCs BMECTE ¢ (QOPMOH H yIIOpPaMH, TMOITOMY
TEMITEPATYPHBIH TEPEnan MeXAy HHMH PaBeH HYIIO H, CICI0BATE/IbHO,
Aﬂsp2=0.
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[Torepu o nedopmaumu Gopmel A0g; M aHKEPOB Algs NpH
31EKTPOTEPMHHECKOM HATUKEHHH 8PMATYPhI PABHBI HY JIO.

Taxum  oOpasoM, CcyMMa  IEpBRIX  IOTEPh  paBHA
AC ;1) = DO, =16 MIla, a yonmie 0bxaTia ¢ y4eTOM NMEPBHIX MOTEPS

paBHO
P(1):A,p (O'sp — Aasp(l)) = 201(540—16) = 105324 H.

B cBA3H ¢ OTCYTCTBHEM B BEPXHEH 30HE HAIPAracMOH apMaTypbl
(T.€. TPH A;p =0) n3 popmy et (2.10) mmeem

B cOOTBETCTBHH C I1.2.34 mMPOBEpUM MaKCHMANBHOE CHKUMAIOIICE
HanpsUKeHHE OETOHA 0pp OT NEHCTBUA YCHMIMA P(j), BBMHCIAA Opp IO

dopmyne (2.8) mpu y,=y=207,4 MM H DNPHUHHMAsA MOMEHT OT
coBCTBEHHOrO Beca M paBHLIM Hy TIO:

5 - Py , Rueopys 105324 105324:172,4-207,4 _
4, 1. 46974 4.166-10°
= 11,28 MIla < 0,9R;,= 0,9:17,5 = 15,75 MIla.
r.e. TpeboBanue 1.2.34 BHINOIHACTCA.

OnpeaenseM BTOPHIC NOTEPH HAMPOKCHHH coraacHo mm.2.31 H
2.32.

[loTepu OT ycaaku PaBHBI A0 g5 = 0,00022:10° = 40 MI1a.

[Torepu o1 mnomyuecTH onpexenseM mno ¢Qopmyre (2.7),
NpUHHMA® 3HAYEHHA ¢p., H E; mo kmaccy Oerona B25 (nockoneky
R;,=0,7B), 1.e. cormacHo 1a61.2.6 ¢ = 2,5, cornacHo 1ab1.2.5 F, =

3:10° MIa: o =£—’-—-=6,67;
Eb
A 201
o= L= =4,47.107
Mo =4 449625

OnpenenuM HanpskeHue OETOHA HA YPOBHE apMAaTypsl S HO
bopmyne (2.8) mpu y, = yg, = 172,4 Mm. Jl1a 310r0 OmpenenseM
HArpy3Ky OT Beca MoJOBHHEI IVIMTH (CM.1m.2.12)

g, = 0,,513 006'0’°1=1,033 kH/m:

H MOMCHT OT 3TOH HArpy3Ke B CCPEAHHE NPOICTa
A= 9ul’ _1,083-577

8
MEXIY MPOKIaAKAMH IIPY XPAHCHHUH IUIMTHL), TOrAa

=44 xH'm (3aecy /=5,7 M — paccrogHMe
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Py , Pufopys My, (105324 10532417247

Cp, = + - —f =
P 4., 1., I 46974~ 4.166-10°

4.4 10%.172,4
4166108

Hampsokenne 6TOHA HA YPOBHE apMaTypel S (T.€. MPH VY, = Y, =
72,6 MM)

=794 MTIla.

105324 105324-172,4 726 4.4-10°-72.6

O = «(),16 MIla
= 46974 4166-10° 4,166-10°
< (,0.
Ilotepu or nomsyuecTn
O!B(Db cradb
AT sps = [ e, 1J;A df i
L+o,,| 1+ —5—= (1+0,8<pb,a,,)
\ Ircd J/
) 0’8’: 2,51'5326:2- 7;96;74 = 7625 Ml
1+6,67-4,47-107% 1+ ~—>———— ((1+0,8-2,5)
C 4166:10

Bropseie norepu ana apMatypsl S pasHBI
AC,, ;) =A0,s + AT, =40 + 76,2 =116,2 MI]a.

CyMmapHas BeJIHMHHE ITOTEPh HATIPDKCHHUA
AC 1) + AT )= 16 +116,2 = 132,2 MIla > 100 MI1a,

cneaoBaTenbHO, TpeboBaHme 1.2.36 BBINOMHEHO H  NOTEPH HE
YBEJIHYHUBAECM.

HarmpsixkeHue 04,5 ¢ yH4ETOM BCEX NOTEPHL PABHO
Ogp2= 540 - 132,2 = 407,8 MI]a.
Yeumne ofkatHa ¢ y4deTOM BCEX INOTEPh HANpMXKEHHH P

onpeaenseM 1o Gopmyne (2.17). Ilpu 3ToM CRUMAOIIEE HANPSIKEHHE B
HEHANPATacMOH apMartype 0, YCJOBHO INPHHHMAEM paBHBIM BTOPHIM

MOTEPAM HAINPAOKCHHH, BBIYHCICHHMM 11 YPOBHA PAaCIOJIOKCHHUS
apMaTypul S, T.¢. 0; = Oy = 116,2 Mlla, a nockomsky 0, < 0,

HANMPSKEHHUE O, MPHHAMAEM PABHEIM HY JIO.
P =045 0,4, =407,8201-116,2:50,3 = 76123 H;
IDKCLUECHTPHCUTET YCHIHA P paBeH
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O spadpYsp O AsYs  4078-201-172,4-1162-503-187,4 _

milialiny
L ]

“0r P 76123
= 171,2 MM.

Opumep 2. [ano: cBoGoaHO oneprad Oagka ¢ TNONEPEYHBIM
ceueHueM mno uepr.2.3; Oeron wxmcca B40 (£, = 36000 Mlla);
nepeJaTo¥Has mpo4HocTh OeroHa Ry, = 20 MlIla; Hamparacmas
apmatypa kiacca K1400 (R,, = 1400 MIla, E, = 18:10° MIla)
IOMIAABI0 CEUEHHA: B PAcTAHyTO# 30He A, = 1699 mm® (12015), B

c)KaTOH 30HE A;,p =283 MM’ (2015);, crioco® HATHKEHHA MEXaHHYECKHIHA

Ha yIopBl CTCHAa, OETOH NOABEPraeTCA NMPONAPHUBAHMIO, ATHHA CTEHIA
20 M Macca Oanxu 11,2 1, ammHa Ganxu /=18 M,

Tpebyemcs ONPEICTUTh BEIHYHHY H TOYKY MPUIOKEHHSA YCUITHA
peABapUTENbHOr0 00XaTHa ¢ yYETOM MEPBHIX MOTEPS FP(1) H C YHETOM
pcex IoTepy P o9 CEHECHHA B CEPSAMHE NpOJaeTa, NPUHHMAA
MaKCHMAaIbHO JOIYCTHMOE HATOKEHME apMATYPHI.

Pacuer. OnpeaericM TICOMETPHYECKHE  XAPAKTEPHCTHKH
MPUBEJCHHOTO CEYEHHA COrJacHo 1.2.33, npHHuMAad KO3()OHUMEHT

E, 18-10°

O = —% =
E, 36-10°

HEHAIPATaeMOH apMaTyphl HE YUUTHIBAEM B BUIY €€ MANOCTH).

14 ynpomeHua pacueTa BRICOTY CBECOB MOJIOK YCPEAHACM.

[Tromans ceveHns 6eTOHA

A = 1500-80+280-240+200:250 = 120000+67200+50000 =
237200 MM*;

IUIOIIA b MPHUBEACHHOTO CEHEHHA

Area = A+ 0dg+ad,,=237200+5-1699+5-283 = 237200+8495 +
+1415 = 247110 mm*:

PacCTOAHME OT LUEHTpPa THKECTH CEHEHHA apMaTYPHl S 0 HIDKHEH

rpaHm Oanku (YYUTHIBasf, YTO CEHEHHS BCEX YETHIPEX PAOB apMaTypHl
OJHHAKOBOM IJI0ILA M)

a,= (50+100+150+200)/4 = 125 mm;

CTATHYECKHMHA MOMEHT CEYCeHUA OeTOHa OTHOCHTEIBPHO HIDKHEH
rparu Sanku

S = 120000750+67200-1380+50000°125 = 1,89-10% mm>;

PacCTOSSHHE OT LEHTpA TAKECTH NPUBEACHHOIO CEYEHHUA MO
HHWXHCH rpaHy Oanxu

=5 (rI0maas CEYCHHUA KOHCTPYKTHBHOR
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Yepr.2.3. K npuamMepy pacdera 2

S+od,a, +0&4;p (h-a'p): 1,89-10° +8495-125+1415-1430 _
A, 247110

y"'.-:

= T77MM;
Yo=Y —a,=T77-125 = 652 mMm,

Vep =h—a, -y =1450-777 =673 Mu;

MOMEHT HHEPUMH MPHBEACHHOTO CCYCHHA

3
2801500 +120000(777 - 750)* +

Iredz ]+aAspy§p + M:wpysp =

3 3
; 2801§4° - +67200(1380-777) + 229:230" _ 50000(777-125)2

12
+8495(777-125)" +1415(1450-777)" = 7.31-10 mm*

28



CoranacHo m.2.25 mMakcHMManbHO AOMYCTHMOE 3HAYCHHE Oy 0€3
yueTa [0Tepb PaBHO
o= 0.8R;,~ 0,8:1400 = 1120 MIIa.
OnpeaenyuM NEPBhIC NOTEPH.
[ToTepu OT peraxcauuMy HATPSDKCHHMH B apMaType COTrJIACHO
n.2.26 paBHbI
% o \
AC,, =|022—%2-01/0,, =(0,22-0,8-0,1)1120 =85 MITa.
Y /
[ToTepu OT TEMIIEPATYPHOIO neEperasa MeXIy yIopaMH CTEHIA H
ynopamu COTIacHO .2.28 npu A=65" paBHEI
Acgr=1,25-At=1,25-65 = 81 MlIla.
[Torepu OoT AehOpMaLiK aHKEPOB COrNIAcCHO 11.2.29 npu Al = 2 MM
u /=20 M paBHBI
Al 2
AGups =7 Es = 5 108
[Torepu OT JAedopMammMH CTAABHOH (OPMBI  OTCYTCTBYIOT,
NOCKOABKY ycHiaue obxkaTue nepeaeTcs Ha ynopsl CTEHA.
Taxnm oOpa3oM cyMMa nepBeIX NOTEPL paBHA

AG, ;)= 85+81+18 = 184 MIla> 100 MIla

T.€. MOTEPH B JATbHCHILIEM HE KOPPEKTHPYEM.
Yeumue ofkarua ¢ YyY4€TOM TQNIEPBRIX IMOTEPh H  €I0
IKCLIEHTPHUCHTET PABHBI

Py=4,, + 4, fo,, - A ) = (1699+283)(1120-184) =
= 1855-10° H:
_ApYer ~ AV 1699-652 - 283673

eﬂpl - ; — = 463 MM.
A, + 4 1699 + 283

B cooteeTcTBHH ¢ n.2.34 MPOBEPHM MAKCHMAIbHOE CHKUMAIOIICE
HanpspkeHue OeTOHA 0, OT nelcTBHA yCHmUA Py, BRMUCIAA Op, IO
Popmyne (2.8) mpu y,= y = 777 MM H TPHHMMAd MOMEHT OT

CoOCTBEHHOrO Beca M paBHBIM HY IO
5. -t Fueopys 1855:10° 1855-10°-463-777
bp = + = L 10 -
A, | 247110 731:10
= 16,63 MIla < <0,9Rp,= 0,9-20 = 18 MITa.
T.C. TpeGoBanue n.2.34 BRINOTHACTCS.

Onpeaensem BTOpHIE nmOTepH HampskeHHit cornacHo mr2.31 u

18-10* =18 MIla.

2.32,
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Ilorepu or ycaaku paBHBl Aogs = &, amks= 0,00025'18'104 =
= 45 MI]a.

[Iorepn or nomyudecTH onpeaerseM mno Gopmyne (2.7),
MPHHUMAA 3HAYCHHA @5 o H E}p O K1accy OeTona pasHOMY Rp,=20 Mlla
(r.e. mo xmaccy B20, nmockomsky R;,<0,7'40 = 28 MIla). CoraacHo

1a61.2.6 5., = 2,8, cornacHo 1abn.2.5 E, = 27,5-10°MIa, o = %
104

- 2173351‘?03 - 6,55,

st apmMatyper § U, = Aj = 2;33?) 0= 716107,

[lns apMaTypel S [, = A;p = 23278500 =1,19.107.

OnpenenuM HanpsokeHHe O€TOHA HA YPOBHE apMAaTypel S 1o
dopmyne (2.28) mpH Y,=VY,=652MM, mNpHHHMAd MOMEHT OT
coOcTtBeHHOro Beca Oanxu B cepeamue nponera. Harpyska or Beca
Oanxu paBHa:

g = QL1200 o

18
2 14 &2
1y o B _6.22:173

8
PaCCTOSHHE MEXKIY NPOKIIAAKAMH NPH XpaHeHUH Oa1kn),

o, =B Riopys My, 1855-10° 1855-10°-463-652

=238,1 xH'M (3aecs [/ = 17,5 M -

? Ared Ired Ired 247110 731 1010
6 "
--23?11 10 1{?52=13MHa.
73110
Hanpsxernne GeTOHA Ha yPOBHE apMaTypsl S (T.e. IPH Y, = -y, =
= -673 MM)
3 3 6
U;p =1855 100 1855-10°- 4?2 673 238,1-10" - ;373_1,79 MIa >
247110 7.31-10 731-10"

> (,0.
Toraa noTepu OT NON3YYECTH PABHBL. I apMATYPH S
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Osgfpb,araobp

2 lysAred
1+ oy, (1 + ——-‘5’-—1-_—-—-—-—--)(1 +0,8¢, ., )
0,8:2,8:655-13

red

( _ ) A
1+6,55.7,16.1073| 14 303:032:2471101q ¢ 5 )

\ 731-10°° |

i
——

Aaspﬁ =

wplinler
il

=145.9 Mlla;

1% apMaTyphl S
AG 0,8-2,8:6,55-1,79

sp6 = 463-673-247110"
731.101°

(1+08-2,8)

1+6,55-1,19~10*3[1

= 26,3 MIla.
HanpsokeHus 0pp ¢ YHETOM BCEX NMOTEPD PABHBI!

71 apMATYPhI
= 745 MIla;

IS apMATYphI S

Ogp2 = Osp ~ B0 1)~ AO
= 865 MI]a.

OnpeaenuM ycwie odkatHa ¢ yY€TOM BCeX norepr P M ero
IKCUCHTPUCHTET € gy

P=0,,Aq+ 0., A,= 7451699 + 865283 = 151010° H =
= 1510 xH:;

_OuaAy Ve = Ouahy Yy _ 745:1699-652-865-283-673

F P 1510-10°
=437 MM. |

~AC,,s = 1120 - 184 - 45 — 26 =

spS

€
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3. PACUET SJIEMEHTOB XKEJIE3OBETOHHBIX
KOHCTPYKIIMHA 110 NPEJIEJABHBIM COCTOSSHUAM
IEPBOM I'PYIIIbI

PACYET KEJIE3OBETOHHBIX 3JIEMEHTOB 110
HPOYHOCTHU

OBIRUE IMOJIOKEHNAA

3.1. B nacrosmem IlocoOuu npuBeacHEI yKazaHHS O PacuHETy
H3rubacMeIX NMPEABAPUTEILHO HAMPSDKCHHBIX 31CMECHTOB.

PacyeT npeasapuUTeIbHO HAMPSOKCHHBIX YJICMEHTOB NPOU3BOIAAT
g CTagud JIKCIUIyaTauuHd HAa ACHCTBHEC M3rHOAIUIMX 3JICMEHTOB H
MOMEPEYHBIX CHT OT BHEIUHHX HAMPY30K M 1A CTAIMM H3rOTOBJICHHA Ha
ACHCTBME YCHIMM OT MPCABAPHUTENBHOTO HATHKCHHA apMaTtypsl W
VCHJIMH OT BHEIIHHX HArpy30kK, ACHCTBYIOMIUX B 3TOH CTaIHH.

3.2. Pacuer no nmpoOYHOCTH NPEIHATIPSKEHHEIX 3JEMEHTOB IIPH
ASHUCTBHH M3rMOArOmMX MOMEHTOB CICAYET MPOH3BOANTD AIA CCHCHHH,
HOPMAJILHBIX K HX IIPOAOJBHOH OCH.

PacueTr no nmpoyHocTH B O0IIEM Ciy4dae NMPOH3BOIAT HA OCHOBE
HETMHEHHON aedOopMaLMOHHOH MOACIH COrjaacHo mm.3.26-3.29.

s kene300€TOHHBIX 3JIEMEHTOB NPAMOYTOJIBHOTO, TABPOBOTO H
ABYTABPOBOTO  CEYCHHMM ¢  apMarypoM, pPacroONOXCHHOH y
NEPICHAMKYIIPHBIX IUIOCKOCTH M3ruda TIpaHeH JJCMEHTa, IIpH
JEHCTBHH MOMCHTa B IUIOCKOCTH CHMMMETPHHM HOPMAIBHOIO CEYECHMA
pacdeTr JOMYCKACTCH NPOU3BOAUTH HA OCHOBE MNPEACIBHLIX YCHIUH
cornacHo mm.3.8-3.20, npuHHMAad OPAMOYTOJBHYK JIIOPY CXKATHIX
HanpsoxkCHUH O¢TOHA paBHBIX Kj.

3.3. Qg xene300eTOHHBIX 3JIEMEHTOB, V KOTOPHIX NMpEACIbHBIHA
MOMEHT N0 NMPOYHOCTH OKa3bIBACTCH MCEHBIUE MPEACTbHOTO MOMEHTA
obpazosanusa TpeumH (4.5 m 4.7), miomaas CEYSHHA MPOIOTLHOMH
PaCTAHYTOH apMaTypsl JODKHA OBITH YBEAMYCHA IO CPABHCHHIO ¢
TpebyeMOit U3 pacueTa MO NPOYHOCTH HEe MEHbILe 4YeM Ha 15% wuid
AO/DKHA YIOBJICTBOPATh PAacCHETy MO NPOYHOCTH Ha JACHCTBUEC MOMCHTA
0Opa3zoBaHHUA TPEHIHH.

3.4. Pacuer mpeaHAnpsOKEHHBIX 3JIEMEHTOB B CTAaaMM O0KATHA
NMPOMU3BOAAT KAK TNPH  BHCLEHTPEHHOM  CXKATHH  YCHIHCM
NPEABAPUTEIBHOIO O0KaTHd B INPEICIPHOM COCTOSHHH COIJIACHO
m.3.22.
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3.5. PacueT no mpOYHOCTH NPEIHAMPSKSHHBIX 3IEMCHTOB ITPH
JefiCTBHH TIONMEPEYHBIX CHI CICAYET INPOM3BOAMTL IS CCHCHHH,
qAKTOHHBIX K X MPOJO/IbHOH OCH (mi1.3.30-3.44).

3.6. Ilpu ACHCTBHHM KPYTAIMIMX MOMCHTOB CICXYET IPOBCPATH
[POYHOCTh MPOCTPAHCTBEHHBIX CEHCHHMH, OOPA30BAHHBIX HAKIOHHBIMMU
OTPE3KaMH, CICAYHLIMMH MO TPEM PACTAHYTHIM IPAHAM 3ICMEHTA, M
1aMBIKAIOIHM OTPE3KOM IO YETBEPTOH CXKATOM rpaHu. PacueTr Takux
ceucHHM  JOMYyCKAaeTcss  MpoM3BoauTh  O€3  yuera  ycHaMd
MpeABapUTEabHOrO 0fKaTHA cornacHo "I1oco0mio no MpoeKTHPOBAHHIO
SeTOHHBIX H KEJIe300€TOHHBIX KOHCTPYKUMH H3 Taxkenoro 6eToHa Oe3
fpeABAPHTENBHOTO HanpsukeHus apMaTypsi (x CI1 52-101-2003)".

3.7. IIpu pacuere mMpeaHANPSDKEHHBIX 3JIEMEHTOB IO MPOYHOCTH
cIEIYET YUMTHLIBATD BO3ZMOXHBIE OTKIOHEHHS MPEIBAPUTEIBHOTO
HanpAKSHUA,  ONMPEACAseMOro  COornacHo  mm2.25-2.36, nyTeM
YMHOXCHHA 3HAYCHHH Oy (WM ycuwnmua P) and paccMaTpHBacMOH
apMatypsl S 1 S Ha KOIQDHIMHEHT ).

3uayenus kKO3PPHUHEHTA Y5, PHHUMAIOT PABHBIM:

09 -~ npu OnaronpPHATHOM BJIHAHUM TNPEABAPHTEILHOrO
HANMPSOKCHUA,

1,1 — npu HEO1arompMATHOM BIUAHHKM MNPEABAPHTEIHHOIO
HaNPSOKCHUA.

PACYET NNPEJABAPHUTEJ/IBHO HATIPAXKEHHbBIX
3JIEMEHTOB HA JENCTBHE U3I'HBAIOIIIUX MOMEHTOB
B CTAAUN IKCIIJIYATALIUA ITO NTPEAEJIBHBIM
YCHJINAM

O6umine ykasaHus

3.8. Pacyer ceveHHi, HOPMANBHBIX K MPOAOIBHOM OCH 3JIEMEHTA,
KOraa HM3rHbarommii MOMEHT JSHCTBYET B IUIOCKOCTH CHMMETPHH
CCUCHHSA M apMaTypa COCPEIOTOYEHA Y MEPNECHINKYIAPHBIX YKAa3aHHOH
[IOCKOCTH TPaHEH 31EMEHTAa, NMPOM3BOAAT coriacHo mn.3.12-3.20 B
JABHCUMOCTH OT COOTHOLICHHSA MEXAYy 3HAYCHHEM OTHOCHTEIBHOMH
BRICOTBI CKATOM 30HBI OetoHa ¢=x/hy, omnpenemseMoif M3 YCIOBHA
PAaBHOBECHS NMPOAOMBHBIX CHJI, H 3HAYEHHEM OTHOCHTEIBHOHM BBICOTHI
CKaTOH 30HBI HeToHa &y, IIPH KOTOPOH MPEAECIbHOE COCTOSHHE 3JIEMEHTA
HACTYNAET OAHOBPEMEHHO C AOCTIDKCHHEM B pacTAHYTOH apMmartype
HAPKEHHUS, PABHOTO PacueTHOMY CONPOTHBJICHHIO R,

3Hauenue &, ONPEACAIIOT MO POPMyJie
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0.8
5}3 - ’

1+ 83,31

(3.1)

Ep2
TAC &g, — OTHOCHTEAbHAA AchopMmaiug B apMaType PacTAHYTOM 30HBI,
BLI3BAHHAS BHCIIHCH HArpy3koH, IPH JOCTHKCHUM B 3TOH
apMaType HanpPsHKCHMA, PABHOTO PacyETHOMY CONMPOTHBJICHHKIO,
3HAYCHUE &; ,; TPUHHMAETCA PABHBIM:
AN apMATYPhl C YCJIOBHBIM MPEACIOM TEKy4eCTH (CM.11.2.16)
R, +400-0,,
E,

A1 apMaTypsl ¢ (PUIHYECKUM ITPEAECAOM TEKYHECTH
Rs o Gsp ,
E
rae Oy, — IPUHMMAETCA ¢ YYETOM BCEX NOTEPh NpH KO3PHIHEeHTE
y-&"p = 0:9:
R, o E,—B Mlla;
Ep2 — MPEACIIBHAS OTHOCHUTEIbHAA AcopMaLHa CKATOTO OCTOHA,
puHHMaemas passou 0,0033.

3HaYEHHUA ¢R I8 ONPEICACHHBIX KIAaCCOB aPMATYPRI MOXKET
OTpeaeaATECA 1O Tabn.3.1 B 3aBUCHMOCTH OT OTHOIICHHA Gy /R

Ss,el =

Es,ei =

Tabmuua 3.1.
o, IHAMCHHA & IPH PACTEHYTOH apMATYDPE KIACCOB
R A540 B,1300 | B,1400 | B,1500 | K1400 | K1500
1,2 1093 | 0,5 | 058 | 060 | 062 | 063 | 065 | 066 | 0,63 | 0,65 |
0,51 | 0,51 | 0,51 0,51 0,51 0,51 | 0,49 | 0,49
1 09 [ 075 ] 049 {048 | 047 | 047 | 046 | 046 | 046 | 0,44 | 0,44
08 1070 | 047 [ 045 | 044 | 043 | 043 | 042 | 041 | 040 | 0,39
1 0,7 1066 | 045 1043 | 042 | 040 | 039 | 039 | 038 | 036 | 0,36
0,6 | 0,62 | 0,43 0,37 0,36 0,3 0,34 | 0,33
0,5 | 0,59 | 0,41 0,30

Yep=0,9.

O
NPHHHUMATD -}r =0,6.

e
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IIpumeuanun: 1. [Ing apmaTtyprl knacca AS40 sHayenue &g suyHcneno apu Ri=490Mlla.
2. IlpeapapuTebHOe HANPAKCHUE O,y NPHHHMACTCH ¢ YYETOM BCEX NMOTEPh H KOoadhdHIHEHTS

3. Ilpn noabope HanpsracMol apMaTyphl, KOIl8 HEH3BECTHO 3HAYCHHC Ggp, PEKOMEHIYeTod
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39. Ecmu cobmoaaerca ycaosue ¢ < (g, PacYETHOE
COMPOTHB/ICHHE HAMPATAEMOHN apMaTypsl R, RONYyCKAETCS YMHOXATh HA
k03 (DPHLHEHT YCHOBHIt paGOTHI Yy3, OnpeaenseMsii no Gopmy e

¥ =125- 0252 <11, (3.2)
R

Eemu — < 0,6, MOXHO, HE noab3yack ¢opmyaoH (3.2), NPHHHMATEH
R

= 1,1,
?Za(b(bmeﬂ'l‘ ¥s3 HE CIEAYET YYHTHIBAT.

ANI% HANPSTaeMol apMaTyphl Knacca AS40;

B 30HE NEpeaayy HaAnpoKeHuH (CM.1m.2.35);

MpyY PAcMoJOKEHHH CTEPXKHEH apMmartypel Kiaccoe Bpl200-
Bp1500 BILIOTHYK ApyT K Apyry (0e3 3a30poB).

HNnsg apmatypsl kiaacca A1000, uMeronieit CBAPHBIE CTRIKH B 30HE
3IeMEHTA, rae uirudaronine MOMEHTHI NPEBRIMAOT 0,9 MAKCHMATIBHOTO
pacYETHOr0 MOMEHTA, KO3 () PUUHEHT y,3 NPpHHMMaeTCA He Oosee 1,03,

3.10. Hanmpsraemas apMaTypa, PACMONOKCHHAA B CHKATOH QT
BHCIIHEH HArpy3KH 30HE, BBOAMTICH B PACUET ¢ HANPDKCHHEM Oy,

pPaBHLIM (400-0';p) (8 MIla), rae cr;p onpeaeateTCa Npu KO3 PpPhULHEHTE

¥sp = 1,1.
[Tpu ucnons3oBaHHM B pacuere Ko3dPuuuenTa ycaopuit pabots

GeToHa 7,,=0,9 (cM.1.2.8) npurEMMaeTcs 0,,=500 -~ 0.

Bo Bcex cayuasx HANPAKEHHUE Oy MPHHUMALTCH HE O0onee R,

3.11. Ecau 4acTh apMaTypsl TOrO K€ KIAacca, MTO M HAIpsraeMas,
NMPUMCHACTCA 6€3 MpeaBapHUTEIBHOIO HaMpsoKeHUdI, B (opMyax
nn.3.12- 3.19 3a senmmymHy A,, NMpHHMMaETCA IIONIAdb CEYCHHA BCEH
dpMaTypel 3TOr0 Kjmacca A, NPH 3TOM 3HAYEHHE (r BBIYMC/IACTCA

COrnacHo mn.3.8, mpHMHKMaA 3HAYCHHE Oy PAaBHBIM YCPEAHEHHOMY €ro

A,

, @ B 3HAYCHHH A; YYUTHIBACTCA ILIOILAIE
spl

CCUCHMA HEHampsaraeMmoit apMaTypel Kjacca, OTJHYHOrO OT Kiacca
HANPATAEMOH apMaTyDHL.
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I paMOYIroibHbIE CCUEHUS

3.12. Pacyer npaMOyroasHeIX ceueHuH (uepT.3.1) mpou3soauTCs
B 38BHCHMOCTH OT OTHOCHTEIBHOUN BRICOTHI CKATOH 30HHI CJCAYOIIHM
obpazom:

- W A.l‘
-1 &-E?',?AVI-*

777 x
s 7 Yepr.3.1. [lonepeunoe npsMoyrosibHOe
Ase " . ceveHHe m3rudaemMoro xes1e306e TOHHOTO

et ieMeHTR
Agi
. v -
b TN\,
é _ RsAsp +RSAS - RscA.s' o G.s'cAsp (3 3)
1 — "
R,bhy

a) pu ¢; < &z (rae (g — emM.n.3.8) — H3 yCaoBHA
M S Rybx(ho-0,5%)+RsA , (hra, )+0sd ., (hoa ), (3.4)

_ 733R3A3p + RsAs - RscA.; - csgA.;p

91 (& X 3.5
77 3.5)
3aeck KO3 PHLMEHT Vg3 OTIPEACIZETCA IO POPMYTIE
S6r+Q
= £ <], 3.6
/s dop +61 @, 20
rge o, = BSGAE + o.scAsp o RSAS |
Rybhy

JlonyckaeTrcs npH  OTCYTCTBMHM HMJIH  MAaJIOM  KOJHYECTBE
HEHanpAraeMol CxXartol apMatypsl KO3(PPHUHEHT Y5 OnpeAcisTh Mo

dopmyne (3.2), nmpunuman &¢;
6) npH f} > gg — H3 YCIAOBHUA

M < 2%3”“ R RybkE + R, Al - a0, )+ 0 0dl lh ~2,)  B.7)

sc’’sp
rae Om=¢;(1-¢;/2), ar=cr(1-¢r/2).

Ecxau mo gopmyne (3.5) x<0, TO mpoYHOCTL CEUEHHS MPOBEPACTCH
H3 YCIOBHA

M <(1,1IRA,+RA)(hra,). (3.8)
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[Tpy HANPATaEMOM apMaType paCTAHY T0H 30HH! Kiacca AS40 73 B
hopMyJI€ (3.5) u xoapdument 1,1 8 popmyne (3.8) He yyHTRIBaIOTCA 8
2am + aR am ~4- 2£ZR

3 3AMEHAETCA Ha —7 T

3.13. B nemsx 3KOHOMHYHOIO HCIIOJAB3OBAHHA pPAacTAHYTOH
apMaTyphl H3THOAEMBIE 3IEMEHTEI PEKOMEHIYETCA IPOSKTHPOBATH TAK,
4TOBBI BHITTOHATIOCH YCIIOBHE ¢ < (R

3.14. IlpopomsHas pacTaHyTas apMmatypa nNpH OTCYTCTBHH
HanpAracMoil apMaTyphl B CXKATOH 30HE NOAOHPAETCA CJICAYHOMIHM

obpasoM.
BpMUCIACTCS 3HAYCHHE

B YC TOBHH (37) 3HAUYICHHC

— M .
" Rybhg
Ecin o, < og = G(1 - &/2) (rae & — cm3.8), 10 cxxaro
HEHANpAracMoH apMaTtypsl o pacyery He TpeOyercsa. B 3tom ciyuae
[UIOIAAp CEHCHHSA HANPAraéMOH apMaTrypsl B DacTAHYTOH 30HE IIPH
M3BECTHOH IUIOILAOM HEHANPATacMOH pPacTIHyTOH apMmartypel A

(HanpuMep,  NPHHATOH M3  KOHCTPYKTHBHBIX  COOOpaKeHHH)
onpeaensgerca no gopmyae

gRbbhO " RsAs
4, ==L ,
Ys3Rs

o

3.9)

(3.10)

rae & =1-1-20,,;
V53 — CM n3.9.

Ecin o, > 0g, 1O TpeOyercsa yBEIHUHTL CEYEHHE, HIIM NMOBBICHTD

Knacc OCTOHAa, MM YCTAHOBHTH CXATYI0 HEHAIIPAracMyK apmartypy
cormacHo 1.3.13.

3.15. Tpebyemas naomaap ced4eHHs CXKATOH HEHANPAraeMOH
apMaTypsl NPH H3BECTHOH IUIOmIAIM HAampAracMoM apMatypu 4,

(HANpUMED, MPHHATON M3 YCNOBMA OrPAHHYEHHMS HAYATBHEIX TPELIMH)
Onpenenserca no Gpopmyne

P e e

’ R, (h:—-— a;)

Fac ap — cMm n.3.12,6.

. 3.16. Ilpu Haguumm B CxaTOH 30HE VYUTBIBAEMOH B pacucTe
l;:aTYPHU TpeCyemas nnomags CeuCHHd HANMPATAEMON apMaTypsl
PACTaHy T0M 30HEI OMpe penseTcs Mo dbopmy ne:

(3.11)
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_ gRbbhO + O-scA.s’p + RJEA; - R&'AS

A : 3.12
) N }/SSRS ( )
rae & =1-,/1-20,, ;
M -R, A\ -a,)-0,.4,-ad,)
o, = e | (3.13)
R.bi
¥s3 = EM.11.3.9.

[Tpu 3ToM noMKHO BHIMIOMHATBCA YeaoBHE ¢ < & (cm.n.3.8). B
IMPOTHBHOM CJIy4yae IUIOMAgh CEYEeHHA apMaTypsl B CXKATOH 30HE
JOJDKHA OBITH MpHHATA cornacHo nm.3.15.

Ecan o,, <0, 3HaYeHHE A, ONIpeacaseTcs no popmyne:

._M/ hﬂ _a;)ﬂRsAs
- LIR, ‘

(3.14)

TaBpoBbIC U ABYTABPOBLIEC CCUCHUA

3.17. Pacuer ceyeHME, HMCIOIMIMX TIONKY B COKATOH 30HE
(TaBpOBBIX, ABYTABPOBHIX M T.II.), MPOM3BOJMTLCS B 3aBHCHMOCTH OT
NOJIOKCHHA IPAHHLBI CKATOH 30HBI

a) €CJIH TPaHHMLA CXKATOH 30HBI NMPOXOAHUT B MOAKe (MepT. 3.2,2),
T.€. COOMOIACTCHA YCIOBHE

YR A, + R A, SR hy+ R A +0 A, (3.15)
rae ys ompegemsercas no dopmyre (3.2) mpu & =h;r /ho, pacuer

NPOM3BOAMTCA KAK [UIA DNPAMOYrOJBHOTO CEYEHMsi IIMPHHOH b, B

COOTBETCTBHH C YKa3aHHAMH 11.3.12;
6) ecnu rpaHMua ¢xKaToi 30HBI MpoxoauT B pedpe (uepr. 3.2,0),
T.. ycaosue (3.15) He coOmonaercs, pacyeTr IMPOU3BOIHTCA
creayronmM 0O6pazoM B 3aBHCHMOCTH OT OTHOCHTEIBHOU BEHICOTHI
CKaTOH 30HBI, pABHOM
RsAsp + RsAs - RbAav ~ RscA.s* - ascAsp _
51 — - ' ‘ (3. 16)
Rybhy

npH &; < ¢g (cM.1.3.8) — U3 yCI0BUA
M < Rybx{ly —0,5%)+ Ry A, g — 0,54 )+ R, Aty —a, )+

§C° 78

+ JSCA.;p (hO - a;::r ): (3 1 7)
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Yepr.3.2. PopMa cxaTol 30HBI B JBYTRBPOBOM CeICHHH Kejie300e TOHHOTI O
3/IeMEHTA
a - nPU PACNONONCERUU 2DARUYBL CHCAMOT 30KHbL 8 nonke; 6 - mo e, 6 pebpe

y33RsAs_p +R3A.s' ”RbAm, ‘-RSCA; -~ 0 A'

= — 7. 3.18
rae X R.b (3.18)
56, + 0ot
y.s'S 4€R +§1 +aov ( )
R,A, +R, A +0, A, —RA,
o = Xefoy + Roclls + Oy ' (3.20)

i R, bh, ’

» dopmysax (3.16)-(320) A, =, -bl,, A - mromam
CedeHHA CBECOB CXATOH MOJKH, paBHas (b - b, ;

NpH ;> {p — H3 YCIOBHUA

M < 20:,,;3'*' - Rybh; + Ry A, (ho - O=5h} )+RMA;, (hﬂ -a, )+
+0S¢A;.p(h0 -—a'p ),, (3.21)
Tae O, U oz ~cM.11.3.12,06.
[Ipu nanpsraemoii apmarype pacTAHyTOH 30HBI Kiacca AS540

I;):(b(lmuuem ¥s3 B (opmyne (3.18) He yuuTHIBACTCA, a 3HAYEHHE
m O
3 X B ycnoBuu (3.21) 3aMeHAETCH HA Op.

Ilpumevanue: 1. [ipy nepemeHHOH BBICOTE CBECOB NMOJIKH 3HAYCHHE A f
n
PHHUMAaETCs paBHBIM CpeaAHeN BRICOTE CBECOB.
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2. Illupuna cxxatol nojiky b ;, BBOAMMES B PACUET, HE AO/DKHA MPEBBIILATE,

3HauYcHUH, yKa3aHHEIX B 11.3.20.

3.18. Tpebyemas naomazas CEYECHHA CXATOM HCHAIPATAEMOL
apMaTtyphbl onpeaenieTcs no gopmyne

o M —oxRbR - R, b, ~bY At - 0,50, )-0,.4, b - d,)

” R.sc: hO o a;)
rae og = ¢z (1 -0,5 &),
QZR -~ CM. n.3.8.

Tpu atom, eciu &y < h, [k, IHauenne A, onpeenseTcs Kak mus

. (3.22)

NPAMOYTOIBHOTO CEYCHHS WHPUHOH b = b, cormacHo m.3.135.

3.19. Tpebyemas mromans CEYCHHA HAMPATACMOHM APMATYDHI
PAaCcTAHY TOH 30HBI ONPEACIAETCH CACAYIOMHM 00pasoM:

a) eCM TrpaHMua CXATOH 30HBl NPOXOAHUT B IIOJIKE, T.€.
cobmonaeTcs ycroBue

M < Rbh 1y~ 0,5k, )+ R, A4, ~a, )+ 0,4,k - a, ),(3.23)
IUIOWadp CEYCHHMA HANPAracMOH apMaTypsl ONpPEACIACTCH KaK A
IPAMOYTOJIBHOIO CEHEHHS IMTUPHHOH b = b} corjacHo 1. 3.14 u 3.16;

6) ec rpaHMua CKAaTOH 30HBI MPOXOIUT B pedpe, T.€. YCIOBHE
(3.23) He coOmonacTcs, IUIOMIAOD CEYECHHA HANPATAEMOH apMaTypHl
onpenensaerca no gopmy e

4 = gRbbho + _Rg,Am; + R@A; + o-scA;*p — RE’AS
sp
ys3Rs
roe & ==1—\/1--205m ;
_ M - Rb*Ac;_tv (h? *2,5;1} )"" ng-‘i; (ho = a.;* ):' o.scid.;p (he __' a;’)
R,bhs

(3.24)

X,

,(3.25)

Y3 — CMLIL3.9;

Ao=lb -0}y

[Ipu atoM momxHO cobmoaatecs yenosue ¢ < ¢k (cM. n.3.8). B
IIPOTHBHOM CAYy4Yae IIOIIAAb CEUCHUA CHKATOH apMAaTYPHI AOKHA OBITh
IPHHATA COTTAcHO 1.3.18.
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3.20. BBoamMmags B pacueT MIHPHHA CXKATOH MMOJKH b}

[pMHMMAETCA M3 YCJIOBUA, HTO IIHPHHA CBECA MOTKH B KAKAYIO CTOPOHY
ot peOpa AOTDKHA OntTh HE Dosee 1/6 mponeTa 3neMenTa u He Oonee:

g) NpH HATHYMM TIONCPEYHBIX pebep WM mpu h} >01h - 1/2
pacCTOAHMA B CBETY MEXKIY MPOJOILHBIMH peOpamu,

6) MpH OTCYTCTBHH NONEPEYHBIX pebep (MM NpH PacCTOAHHAX
vexay HHMH OOIBIIHX, YeM pAacCTONHHA MEXJy MPOAOIBHEIMH

peGpamu) ¥ i, <O,k — 6k,
B) IMPH KOHCOJBHAIX CBECAX MOJKH:

npu A, 2 0,17 - 6hy;
npu 0,05h <h, <01k —  3hy;
npH h} < 0,05h — CBECHI HE YYHTHIBAIOTCA.

HpumMepsl pacueTa
[IpsimoyeosibHbie cevenus

pumep 3. Jano: pasmepn ceueHus b = 300 MM, 2 = 700 MMm;
a = 50 mM; O6eTon knacca B25 (R = 14,5 Mlla); nanpsaraemas apmatypa
knacca A600 (R, =520 MITa) momasio ceuerus A,,=1847 mm* (3028);
MPEeABAPHTEILHOE HANPKEHHE TPH Y,=0,9 ¢ y4yeTOM BCEX HOTEPH
0,2 =400 MlIla; venanpsraemas apmarypa kaacca A400 (R:=355 MIla)

niomansio ceuenus A, = 236 mm® (3010); u3ruGaOmuii MOMEHT
M=570 kH'm.

Tpebyemcs npoBepyTh MPOYHOCTH CEHECHUA.

Pacuer. hy = h — a = 700 — 50=650 mM. ITo dopmyne (3.3)
ONMPEACTHUM JHAUCHUE ¢/

£ ReAy +RoA; 5201847 +355-236
' Rbh, 14,5-300-650

Ilo r1abn. 3.1 mpm xmacce apmatypst A600 u npm
o 400

Zsp 300 _
R~ 520 0,769 Haxomum &k =0,457

[lockomeky & =0,369 < & =0,457, pacyer BeaeM u3 yCJIOBHS
OIIPEAC/A5 BRICOTY CKATOH 30HEI X 110 opMmyne (3.5).

= (1,369.

(3.9),
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Tak kak cxatas apMmarypa OTCYTCTBYET, KOI(DPHLHEHT v,
BhIYUCIIEM O hopMmyne (3.2) mpu &= ¢, = 0,369:

y33 - 1a25 - 0,25—6—* — 1,25 _ 0,25 05369

—— =1048<1]1.
2 0,457
RA_+R. A . . ,
Torxa x:hg sy + R dg :1,048 520-1847 + 355 236=250,6MM;

Rybx(hy — 0,5x) = 14,5:300°250,6 (650 — 0,5:250,6)=57210° H Mmm
=572 xH'M > M = 570 xH'M, 1.€. npouyHOCT CeucHUA 0becreucHa.
Hpumep 4. Jano: pasmepnr ceuenua b = 300 mMm, A = 700 mm;

a = 60 MM; a,= 30 mym; 6eton knacca B30 (R;=17 MIla); Hanpsraemas
apmatypa kiacca B,1400 (R=1170 MIla) naomazapio cedyecHHI: B
pacTaHy TOM 30He A,,=1570 MM° (8005), B coxaToit 30HE A;p =392 MM°

(2005), Hemnanpsaraemas apmatypa kiaacca A400 (R=355 Mlla)
IOmMAABI0 CEYESHMA B pacTAHyToi 30He A,=236 mM° (3910);
NPEABAPHUTEALHOE HANIPAKECHHUE ¢ YHETOM BCEX MOTEPh: ANA apMaTyPhl B

pacTsaHy TOH 30HE 0,=700 MIla, a1s apMaTypsl B C:KaTOH 30HE 0;p=800

Mlla; wm3rubarommit MOMEHT OT BCeX Harpy3ok M=690 kH'M, or
KPaTKOBPEMEHHBIX Harpy30k My, = 40 xH M.

TpeGyemcs TIpOBEPUTH ITPOMHOCTD CEUSHHA.

Pacuer. hy = 700 — 60 = 640 mMm. IIpoBepumM mnpOYHOCTH
CEUYCHMS NMPH ACHCTBHH BCEX HArPY30K.

OnpenenseM HANPHKEHUS B HanparacMoOM apMarype CKaTou
30HHI Oy, COTNacHO 1n.3.10, yuurtneBas k03 pdurment y,=1,1;

g, = 400 - 1,1-800 = 480 MI1a.

[To dopmyae (3.3) onpeaenseM 3HaYEHUA ¢ ;.
_RA,+RA -0 A, 1170-1570+355-236 + 480392
R bh, B 17-300- 640

[lpeaBapuTeIbHOE HANPDKCHHE apMaTyphl PACTAHYTOH 30HBI
NPUHHMAEM C y4eToM KO3(pduumeHra y, = 0,9, 1.e. 05 = 0,9°700 =

= 630 Mlla.
[To Tabn. 3.1 npu xnacce apmarypul B,1400 u npu

Oy _ 630
R, 1170
X

1

=(,646.

= 0,538 naxomum &R =0,341. TTockomeky ¢&; =0,646 > (g =

0,341, npOYHOCTH CEUCHMA NMPOBEPAEM U3 yCaoBua (3.7), npuHuMAaA
»=E(1-&/2)=0,646(1-0,646/2)= 0,437, oty =& (1-E5 /2) =
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_0,341(1-0,341/2)=0,283,

20, +E-E-Rbbh§ +U;¢:A;(/’o"a;)= 2:0,437+0,283
3
_480-392(640-30)= 6914105 H-mm = 691,4 kH-M>M =690 kH -u,
T.€. MPOYHOCTDb CEYEHHS Ha JEMCTBHE BCEX HArpy3ok odecnevuecHa.
Tak Kak MOMEHT OT KPaTrKOBPEMEHHOH HArpys3ku (40 xH:'m)
coCTaBIAET BECHMA MAIYK JOMO OT NOAHOro MoMeHra (690 xH-m),
npoBEPHM MPOYHOCTh CEHCHHA HA ACUCTBUE TOJIBKO IOCTOAHHBIX H
ATHTEIBHBIX HATPY30K nmpu M = 690 - 40 = 650 xH'M. Ilpu 3tom

yunTeiBacM k03duument y,,= 0,9 re. Ry = 0,917 = 15,3 Mlla, a
HANPKEHHE Oy TMPHHAMAEM PABHBIM Oy = 500 -~ 880 = 380 MIla.

Toraa
~1170-1570+355-236+380-392

o1 = 15,3-300- 640

o, = 0,704(1 — 1,704/2) = 0,456;
2'0*45? 0,283 15,3.300- 6407 - 380-392-610 = 658,4- 105H - vnt =
= 658,4xkH M > M =650kH - ™,

T.€. MPOYHOCTh CEUCHHA oOecneycHa npy MOOBIX BO3ACHC TBHAX.

IIpumep 3. Jano: pazMepnl ceueHus b = 300 MM, 1 = 700 MM, g =
= a, = 50 Mm; Geron kmacca B25 (R, = 14,5 MIIa), sanpsaraemas
apmaTypa kiaacca A600 (R~ 520 MIIa), ¢:xaras HanpgraeMas apMaTypa
kaacca A400 (R,= 355 MIla) niomaaeio ceyeHus A;'—" 840 MM (1932);
u3rudaromuit MomeHT M = 490 xH'M.

Tpebyemcsa onpeaenurs IUIOIAJL CEYCHHMA  HAMpsAracMoi
apMaTyphl PACTAHYTON 30HHI.

Pacuetr. hy = 700 -~ 50 = 650 mMm. Ilnomaas ceuenus
HanpAraeMoM apMaTyphl pacTIHYTOH 30HBI ONMPEHEIIEM COrJIaCHO
n.3.16. Ilo dhopmyne (3.13) serumcIgeM 3HAUCHHE

o M ~R, Al ~a,) _ 490-10° -355.804(650 - 50)
R,bh; 14,5-300- 650
Torma §=1-1-2a,, =1-./1-2-0,1734 =0,192.

3 ta6n. 3.1 npu xnacce apmatypsi A600, IPUHUMAs COTIACHO
pumey. 1 o,/ R=0,6, HaxomauM 3HaueHue & =0,43 > 0,192,

Tak xax ¢/ & = 0,192/0,43=0,446 < 0,6, cornacHo . 3.9 ¥3=1,1.

Orcrona

17-300-640% -

=0,704 > &, =0,341;

=0,1734.
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bl + Ry Ay _ 0192:14,5-300-650+355-804 _ /o >

A =227 —
” 7, R, 1,1.520

[IpuHMaeM B ceuerun 3025 (A= 1473 Mm?).

Tasposbie u 06ymaspogbie CeHeHUs.

Mpumep 6. Jano: pazMephl CeHCHUA b} = 1120 MM, h} = 30 MM,

b =100 mm, h = 300 mym; a = 30 mM; 6eTon kiacca B25 (Ry= 14,5 MIla);
HanparacMas apMmarypa kmacca A600 (R= 520 MIla);, marubarommit
MOMeHT M = 32 xH'Mm.

Tpebyemcsa onpeaenuTh ILIOWA L CEHCHUA aPMATYPHI.

Pacuer. hy = h — g = 300 — 30= 270 mMm. Pacuetr Beaem
cormacHO 1.3.19 B npearnojOKEHHH, 4TO CXKATOH HEHaNpIracMou
apMaTypsi He Tpedyercs.

IIposepsaem ycnoBue (3.23):

Ryb ' h (g — 0,50, )=14,5-1120-30(270 - 0,5-30) =124,2 - 10°H - mne =

=]1242xkH-Mm>M =32xH M,
1.¢. TPAHMLA CKATOH 30HB NMPOXOAUT B NOJKE, ¥ PACYET IIPOMIBOIUM
KAK U1 IPAMOYTOJIBHOTO CeMeH s MuPHHOH b=b =1120 MM COracHo
1n.3.14.

OnpeaennyM 3Ha4€HHE Q,, 1O popMyae (3.9):

6
- _._4.4__ — _.___EE_}_Q__.__ =0,027.

" Rbhy 14,5:1120-270°
ITo Ta6n. 3.1 npu xnacce apMatyps A600 u 0, / R=0,6 HAXOMHUM
{r =0,43. Torma 0 =&p(1-£/2)=0,43(1-0,43/2)= 0338 > q,, =

= (0,027, T.e. cXKATOW apMarypsl ACHCTBHTEIBRHO He TPeOyeTcsa, H
MIOMIA/h CEHEHHA APMaTy Phl BRIYMCIIIEM 110 popmy e (3. 10)

Jlna storo onpeaemsemé =1-.1-2a, =1-1-2.0,027 = =

0,0274 u xo3p¢uumeHr ¥,; cornacHo n.3.9. Tak kak ¢ / ¢z =
0,0274/0,43 < 0,6 npunHuMaem ¥,.;=1,1.

Toraa npu A, =0
4, = ’chbbhO 0,0274-14,5-1120-270 =210 M2,
Ys Ry 1,1-520

purmmaem 2012 A600 (A= 226 Mm®).



Mpumep 7. Jano: pazMepsi CEYEHHA b,= 280 MM, h,= 200 MM,

p =80 MM, 1 = 900 MM, a = 72 MM, @ = 40 MMm; GetoH Kkiacca B30
Ry = 17 MIla), nHanpsaraeMas apMarypa B PacTAHYTOH 30HE Kjacca
A600 (R,= 520 MIla) niomamio cewenns 4,=2036 mm’ (8@18);
peHanpAracMas CXaTas apMaTypa Kiacca A400 (R, = 355 MIla)

IOI@Aby  CCHCHIA A, = 226 MM®  (2012); npemBapHTeIBHOE

HapOKEHHE apMaTypsl MpH ygp = 0,9 C© yueroM BCex moTepsh
g5, = 320 MIla; narubaromuit MomeHT M = 790 kH'Mm.

TpeGyemcs NMPOBEPHTb NMPOYHOCTD CEYCHHA.

PacueTt. iy =900 - 72 = 828 mMm. IIpoeepsaem yeaosue (3.15),
npm{ﬂMaH }’53 =1,0:

Rybrhy + R, Ay =17-280-200+355-226 =1032200H < 7,3R 4, =

SCT8
= 520-2036=1058700 H, t.e. ycnosue (3.15) He cobmonaercs, mpH
v,;>1 310 ycnoBue T1eM Oonee we Oymer cobmonateca &,

clIeAOBATEIBHO, IPAHMLIA CHKATOH 30HBI NPOXOIUT B pedpe, 8 IMPOUHOCTD
CeYECHHA NMPOBEPAEM cornacHo n.3.176.

[TIomams CeHeHUA CIKATHIX CBECOB TMOKH PaBHA An=(b ~b)h ;=
= (280 - 80) 200 = 40000 MMm”.
[To dopmyne (3.16) onpeacisieM 3HAYUCHHE ¢
_RA,-RyA, -R, 4, 520-2036-17-40000-355-226

R, bh, 17-80-828
M3 taba. 3.1 npu knacce apmatypsl A600 u oy, / Ry = 320/520 =
0,615 naxomuMm & = 0,433,
3 IDHOCKOMKY ¢ = 0,265 < & =0,433, pacder BeaeM H3 yCIOBHA
Onpezensem  xoapduumenr y,;, mno dopmyre (3.19),
NPEABAPUTEIIHHO BRIMHCIUB

_Ry4,, +R A 17-40000+355-226 = 0675
R,bh, 17-80-828 T

Y., = S6r+ %y _  5-0,433+0,675
4p +& +0r,, 4-0,433+0,265+ 0,675

Bricora cxatoii 30Hs paBHa

&1 = 0,265.

aav

=1,063 <11,
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Ys3Rs Ay — Ry, — R, A

X = €2 =

R,b

_ 1,063-520. 2036-17-40000 - 355226
e = 268 MM .

17 -80

Torma
R,bx(hy - 0,5x)+ Ry A, (o - 0,58, )+ R, A, (1, -, ) =
17-80-268(828—0,5-268)+17-40000(828 - 0,5-200) +

+355-226(828—-40)=811,2-10° H-mm =81 L2 xH M > 790 xH - m,
T.€. MPOYHOCTh CEUEHHA 0OeceyeHa.
Mpumep 8. Jlano: pasmepsi cevenus b,= 280 MM, i, = 200 mm,

b = 80 MM, A = 900mMm; a = 90mMm; a_;= 40mM; GeroH xjaacca B35S

(Ry = 19,5 Mlla), nanpsraemas apMarypa B PacTAHYTOM 30He Kiacca
K1400 (R, = 1170 Mlla), nHenanpsraemaa ¢xarad apMarypa Kiacca

A400 (R, = 355 MIla) mromansio ceuenus A, = 226 mm* (2012);

u3rubaronmy MoMeHT M = 1000 xH M.
Tpebyemcs noaobpaTh CCUCHHUE HANPATACMOH 8pMaTy Pal.
Pacuer, hp = h — a = 900 - 90= 810 mMm. Pacyer Bedem
coriacHo n.3.19.
[TpoBepsem ycaosue (3.23):

Ryb i\ — 0,5k, )+ R, A.(hy - @, }=19,5-280- 200810 0,5 - 200) +
+355-226 (810-40) = 837-10° H-mm = 837 kH-M < M = 1000 xHm,
T.. TPAHHMUA CXATOH 30HBI OpoxoauT B pedpe, H NOITOMY

TpebyeMyro apMaTypy onpeacmieM no popmy.ae (3.24).
[Tnomans CKATHIX CBECOB NOJKH paaﬂa

= (b —b); =(280-80)200 = 40000 »e’. Tlo hopmy.re (3.25)
onpe,uenﬂeM IHAYCHHE O,

M =Ry A4, ~0,5h;)- R, A, - a,)

o, = ' =
Rybhy
_ 1000- 10 -19,5. -19,5-40000(810-0,5 200)-355-226(810 - 40)_03756
19.5-80-8102 ’

Torma £ =1-./1-20,, =1-+/1-2.0,3756 = 0,501.
W3 1abn. 3.1 mpu xnacce apmatypst K1400 u npu o, /R, = 0,6
Haxoa1uM fR-‘: 0,34.
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Tax xak ¢ = 0,501 > & = 0,34, cxxaToii apMaTyphl MOCTABJICHO
Henocra'roqﬂo, U HeoOXOaMMYK0 €€ IUIOIm@ab ONpeacaeM no GopMy e
(3.22), mpurmmas g =Ep(1-0,567) = 0,34(1-0,5-0,34)=0,282,

M- Ot RyOHE — RyAy o —0,5h)
’ Rscv’o “as)
1000-10° -0,282-19,5-80-810* ~19,5-40000(810-0,5-200) _
355(810-40)

i
el

=576 MM°.
Cxatyi0 apMatypy npueHMmaeMm B Buae 20020 (A4,= 628 MM >
> §76 MM>) ¥ CHOBA 2HAJIOTHYHO ONpPEACIAEM 3HAUCHHE ¢
1000:10° ~19,5-40000-710-355-628-770
- - > e = (), 268,
19,5.80-810
E=1-,1-2-0,268=0,319.
[To popmyne (3.2) onpeaensem ¥,

£ 0,319
=1285-025=—-=125~0,25.--
yJS 1’ R 0,34

o

=1,015.

Torna
4 = SRibhy + RyAy, + R4,

sp =

yS3RS
_0319-19,5-80-810 +19,5-40000+ 355- 628
1,015-1170
Ipurimaem 9915 (4,,= 1274,4 Mm?).

=1184 MMm°.

JseMeHTsI, paboraromue Ha kocoit nirnb

3.21. Pacuer mpAMOYroOJbHBIX, TABPOBBLIX, ABYTABPOBLIX H [ -
OOpasHbIX CceueHHH 3J7IEMEHTOB, paboTalOmMX HA KOCOH HMA3rud,

AOMyCKaeTCd NMPOM3BOAMTL, NMPHHMMAA (QOPMY CKATOH 30HBI IO YEPT.
3.3, IPH 3TOM J0/KHO Y AOBIETBOPATHCA YCIOBHE

Mx -3 Rb [Sov,x + Aweb (hO - x1/3)] + Rscssx + ascS (326)

Spx?
rae M, - cocrapmomas H3rubaromero MOMEHTa B IIOCKOCTH OCH X (33
OCH X U y NMPHHUMAKOTCA OBE B3aHMMHO ITEPNCHINKY TADHBIE OCH,
NPOXOAAIuHE 4epe3 TOUKY NPHIOKECHHA PaBHOACHCTBYIOILECH
YCHIME B pacTAHYTOH apMaTtype, napavIeJbHO CTOPOHAM
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CeUCHMA, II1 CEYEHHA C MOIKOM OCh X HNPHHHMACTCH
naparIeIbHO ILIOCKOCTS pedpa);

a) A | 5)
A - As
: \\\
L AN Dév a1
£ § At \ Ay =
IR T As
Ay | : .
| ] y
L B‘ y
b As
D¢ +

A

Hep1.3.3. ®opma cxaTol 30HLI B DonepeTHOM CedeHHH Kelle300e TORROIO
3j1eMeHTa, pafoTaloinero aa Kocol m3irnb
a - MagpPoEO20 Ceuenun; 6 - NPAMOY20/I6H020 CEYENUA;
1 - nnocxocms Oeficmeus uzzubarowezo MoMenma, 2 - MoOHKA NPUNONCEHUR
pasnodeticmayloweil ycunusi 6 pacmavymoti apmamype

Aver = Ay — Aov, 3.27)
A, — nromank CEUCHHA CKaTOH 30HH OSTOHA, PABHAS

7:§R.:A.Ep“+ R, A, - RsaA.; — GacA.;p _

R, ’
A,y — ronmane ceMeHHI Haubomee C/KaToro CBeca MoK,
X1 — pasMep CKATOH 30HBI N0 HAMOOIEE CKATOH CTOPOHE CEUCHHA,

(3.28)

Ab=

onpeaenaeMsii mo gopmy e _
X, =~ +Jt* + 24, pbctgf (3.29)
(S, .ctgf-S
37€Ch =15 ——X- 8P ~ Sovs +byctgfl - hQJ (3.30)
. Ae
Sovx — CTATHHYCCKHMH MOMEHT Iyiomamd A, B IJIOCKOCTH OCH X
OTHOCHTEIBHO OCH V,

Sov,y — TO XKE, B INIOCKOCTH OCH Y OTHOCHTENBHO OCH X,
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b, — PaccTOAHHE OT PaBHOACHCTBYIOMIEH YCHIHMHM B pPacTAHYTOH
apMaType 10 HanOonee CkaToro OOKOBOM CTOPOHBI CCHYEHHSA
(nu rpaHd pedpa);

f — yroil HAKIOHA ILIOCKOCTH AEUCTBHA M3rubarmero MOMEHTa K
ocH X, T.€. ctgf =M, /M,,

Sy, Sipe — CTATHMECKME MOMEHTH ILTOIATN CEHEHUS COOTBETCTBEHHO
HaNpAraeéMOH H HEHanpAracMoOH apMaTypel CXKATOH 30HBI
OTHOCHTEIBHO OCH ),

[Ipn pacueTe NPAMOYTOIBHBIX CCYCHHUH 3HAYCHHA Aoy, Sovx H Sovy

B opmynax (3.26), (3.27) 1 (3.30) MpUHHMAIOTCS PABHBIMH HY.TIO.

Ecnu Ay < Ay, M €cau x < O,Zh}, pacyeTr NMPOM3BOAMTCH KaK

18 IPAMOYTOIBHOTO CEHSHMA WHPHHOH b = b .
Eciu BBITIOIHACTCH YCIIOBHE

LSAweb
X, < e 3.31
: b+b, (3-31)
rae b, — HIMPHHA HAHUMEHEC CXKATOr0 CBECA MNOJKH, PpacyeT

npou3BoauTca 6e3 yyera kocoro miruda, T.e. mo dopmynam
mo. 3.12 u 3.17 na aeucreue MOMEHTA M = M., npH 3TOM
cneayeT mpoBepHTh yciaosue (3.34), nmpuHmMMas x; Kak IpH
KOCOM M3rHOe,

[IpuBeACHHYI0 METOAHMKY pacueTa CISAYET INPHMCHATH, CCIU
OTHOCHTC/IbHAS BBICOTA CKATOM 30HBI, M3MEPECHHAA II0 HOPMAJIH K

FPAHULIC COKATOHM 30HBI M onpeaensemas no ¢opmysnae (3.32), MeHbie
UM pasHa & (eM. 11.3.8):

b gl + x;
= o8O YY 3.32
S (bo +bw)€g9+h0 (3.32)

rae b,, — wHpHHA HAHGOICE CKATOrO CBECA;
¢ — yron HaKIOHA NMPAMOH, OTPaHUYHMBAIOMIHI CHKATYIO 30HY, K OCH

Vs
3Ha4yeHue tgd onpeaenserca no Gopmyne
tg6 = x /24, ). (3.33)
TA¢ x) — 3HayeHwue, BrYucIaeMoe no dopmyne (3.29) mpu ¥,3=1,0.

[Ipu mposepke ycnosua (3.26) koadduumment y,; B dopmyne

(3.28) ompenensercs cornacko n1.3.9, TpH 3HAYCHHMH ¢ NPUHHMASMOM
PABHBIM:

IDH OTCYTCTBMHM B CKATOM 30HE MOMKH ¢ = £,
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NPH HAJIHYHMHK B CKATOH 30HE NOJKH ¢=(¢; + ¢r) / 2.
Ecan BRINOTHACTCS YCIOBHE

¢1 > ¢r (cM. .3.8), (3.34)
CleayeT IPOMU3BECTH TOBTOPHBIN pacuer ¢ 3aMcHOH B dopmyne (3.28)
HAUYCHHA Y53 R HATIPAKECHHUEM O, PABHEIM .

a) IPpH f: < ée!
4 é B g 3\
o, =|09+0,12¢ R,, (3.35)
\ gef - gR /
rae ¢, ~— OTHOCHTEIBHAA BBICOTA CXKaTOH 30HBI  CEYEHHy,

COOTBETCTBYIOIIAS HAMPSDKEHUIO 8pMaTYPHl PacTAHYTOH 30HM,
paBHOH 0,9R,, u onpegensemasn ro hopmye

Cel = 09(;58___ o > (mece & = 0,0035 — mnpemenbHas

1+ d

€y 2Es
OTHOCHTEIbHAS AchopMaLus C;KaTOro HeToHa)
wu no taba. 3.2;

6) ITPH g:’éel
(0,8

O, =| EprE, —E—— - 1] +0,, + 0.9R, /2 (3.36)
\ "

[Ipu apmarype pacTaHyToil 30HBI Ki1acca AS40, ecmu & > &,
HCIIONB3YeTCH TONMBKO hopmyna (3.36).

Pacyet Ha KOCOH M3ru® NMPOM3BOAMTLCA HA OCHOBC HEIMHCHHOH
Ae(OPMALMOHHOH MOJemH coriaacHo mn.3.26-3.29, ecau cobmomarTcs
YCIOBHA:

I8 TPAMOYTOJBHBIX M TAaBPOBBIX CEYEHMM C MOJIKOH B CHKATOM

30HC
x| > h,

O]9 ABYTABPOBBIX H TABPOBBIX CEYECHHH C IIOJIKOH B PACTAHYTOH

30HC
X1 > h— he— boy, 11806,

rae hy, b, - BHICOTA H MIHPHHA HANMEHEE PACTAHYTOro CBECA MOJKH
(uepT. 3.4).

[lpyu ucnoae30BaHuM  GOPMYN  HACTOAMICNO INYHKTA 34
PacTAHYTYIO apMatypy miomansio Ay, u A; peKOMEHAYETCA NMPHHUMATH
apMaTypy. pacnonaracMylo BOMM3M PacTAHYTON IpaHH, MapaLiciabHOH

OCH y, & 33 CKATyl0 apMaTypy miomanso A, u A, — apMarypy,
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Yepr. 3.4. AyTaBpoBoe cevdeHHe CO
coxaTol 30HOH, 3axoaameli B
HaHMeHee pacTHHY ThIH cBeC HO/IKA
1-1 - nnocxocms Odeticmeusn

uzzubarowez20 MomMernma
Tabmiua 3.2
—
| O 5p 3HaucHUE &y TIPH PACTAHYTON apMaType KI1accoB
12 [103]1,14| 124 | 140 | 148 | 160 | 1,72 | 1,81 | 1,98 |
1,1 10941100 1,05 | 1,12 | 1,15 | 120 | 124 | 1,27 | 1,33
10 1 08 [ 089 | 091 | 093 | 094 | 096 | 0,97 | 0,98 | 1,00
1 09 ! 080 | 0,80 | 0,80 | 0,80 0,80 0,80 0,80 | 0,80 | 0,80
0,8 |o,74 0731 0,72 | 0,70 | 069 | 069 | 068 | 0,67 | 0,67
0,7 1070 { 067 | 0,65 | 0,62 0,61 0,60 0,59 | 0,58 | 0,57
0,6 | 065 0,62 | 0,59 0,56 0,55 0,53 0,52 0,51 0,50
0,5 10621057] 054 | 051 | 0,50 | 048 | 047 | 0,46 | 045
lIpumenanne [IpensapuTe/IbHOE HAMPIKEHHE 0, NPUHHMAEETCA C YUETOM BCeX
OTEPhL U KOIPPHLIHEHTE Yg = 0,9

pacnonaraeMyr BOIH3H pacTAHYTOH TPaHH, NAPAJUICIBHON OCH Y, HO IO
OZHY Haubonee CKATYH CTOPOHY OT OCH X (CM. uepT. 3.3).

Ecmn apmaTypa pacnpenenieHa no CEUEHHIO, YTO HE MO3BONAET 0
PaC4eTa onpene; T IIOMAAb H LEHTPHI TSKECTH CEYEHHH PACTAHYTOM
M CKATOH apmaTypsl, pacueT TAKKE NPOUZBOAMICH HA OCHOBE
HCInHCHHOM nedopmaunonHOM MOAEH cornacHo mm.3.26-3.29.
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I[Ipumepul pacuema

Hpumep 9. Jano: xene300¢TOHHBIN MPOTOH KPOBJIHM C YKIIOHON
1:4; pasmepsi ceueHus no 4epT 3.5; kmace 6erona B25 (R, = 14,5 MITa).
pacTaHyTas Hamparaemas apmatypa kiacca A600 (R, = 520 MIly)
miomaaeio ceuerus Ay, = 3142 mv® (1020); cxaTas HeHanpAracMay
apMarypa knacca A400 (R, = 355 MIla) nnmomaapr) CEueHuyg

A;= 226 MM (2012); npeABapHTEIbHOE HANDPAKEHHE apMaTYDHI TPy
o= 0,9 ¢ yueTom Bcex noteps o= 300 Ml]a.

Tpebyemcs onpeacnurs NPEeACAbHbIM H3rHOAONMH MOMEHT p
BEPTHKAIBHOMN IVIOCKOCTH,

PacuetT BeaeM O3 Vy4eTa CTEPKHA, PACHOJOMNKEHHOTO B
HaHMEHEE CXKAaTOM CBece moaku. U3 yept.3.5 umeem:

ho=h — a =300 - 30 = 270 MMm; b, =-1--12—9=55 MM, Do= b:_w=
= 55 MMm; h'f= 60 MM,

OnpeaenseM wOMEAage ¢xaTou 308 O¢ToHA 110 hopmyne (3.28),

VYHTHIBAA OJMH CHKATHIH cTepxeHb D12, 1.€. A;= 113 MM°, ¥ IPHHEMMas

y.ﬁ = 150-

Yep1.3.5. K npumepy pacaera 9
1 - nnockocms deticmeus uzzubarouiezo Momenma
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v, RA, — R A, 520.314,2-355-113
A =— =
b R, 14,5
Mromaxs Ce4YeHHs Haubolee CKAaTOro CBECa H €€ CTATHUECKHE
J(OMEHTBI OTHOCHTEIBHO OCEH X H ¥ COOTBETCTBEHHO PABHBI!

A, = b= 5560 =3300 mm’;

S,y = Ae(bo+0,5b ,,) = 3300(55+0,5-55) = 272250 mat’;

Sovic= Ao = 0,5h ;) = 3300270 ~ 0,5:60) = 792000 mpr’.

Tax xak Ap > Aoy, JaJIEE pacyeT NMPOAOCDKAEM KAK I8 TABPOBOTO

= 8501 MMm?.

Ayep= A — A= 8501 = 3300 = 5201 mm®
OnpeaensieM pasMep CXatod 3oHM Xx; 1o dopmyne (3.29),

APHHUMAA ctgf=4: \
(S ctgB-S
=15 —* =2+ byctgfS = hy | =
\ Ayes /
272250:4-792000
+55.4-270 | =10,7 My
1’5[ 5201 ] MM
xy =~ + 1+ 24, 4tgB = —-10,7+/10,7> +2-5201- 4 =1933 mm.
[IpoBepum ycnosue (3.31):

1,54,,, _ 15-5201
b+b, 110+55

CICAOBATEILHO, PacHeT MPOA0DKAaeM No opMyaaM KOCOro uaruoa.
Onpenenum  3Hauenne ¢ 1o dopmyae (3.32), BeUHCIHB

2 2
1933 -359:
2A'web 2'5201

b, g6 + x 55.3,59+1933
‘51 = = ' . - ' P O:
(b +5, kg8 +h, (55+5583.59+270

W3 Tabn3.1 npm ximacce apmaryps A600 u npu

O, 300
P _ _ _
R “530° 0,577 waxoauMm & = 0,425.

[Tockomsky & = 0,588 > & = 0,425, pacyeT nOBTOpAEM, 3aMEHIAS
B dopmyne (3.28) 3HaueHHUE Y3 R, HA HATIDKEHHE O, OMPEAELICHHOE TIO
Popmy e (3.35) umt (3.36).

=473 MM < x; =1933 MM,

588.
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O
M3 1abn.3.2 nmpu knmacce apMatypsl A600 u mpwu ;’ =0,57

M

Haxoamm ¢,; = 0,643 > g‘ 1 =0,588. Torna

/ / _ \
0. =(09+0154 78 [p ~[09401%643=0588) ) 4811 MrTa.
\ St ~Sr/)  \ 0,643~ 0,425,
4, = 4811-314,2 ~-355.113 _ 7659MM2;
14.5
A, = 7659 — 3300 =4359 MM
\‘
r=1,5(-2-73-3—‘-)9—1-792°(-’-9+55 4-270 | =273 mm:
4359 y

x, =273 ++/27,3% + 243594 =161 mum.
OnpeaensieM mnpenenbHeiii u3rubalommMi MOMEHT B TUIOCKOCTH
OCH X H3 ycaoBus (3.26)

qu "‘Rbl,Sav, +Aweb(h _x1/3 .l+ Rsc sx
= 14,5[792000+4359(270-161/3)]+355.113(270~30) =
=348-10° H-Mmm =34,8 xH - M.

[TpeaenpHbIA H3rubatoHH MOMEHT B BEPTHKAILHOH IUIOCKOCTH
PaBCH

2
M,,=M,, jcosp=M, %“348 . --359KH ‘M.
, ctg

PACYET INPEABAPUTEJ/IBHO HAITPAXKEHHBIX 3JIEMEHTOB B
CTAANN IPEABAPHTEJIBHOI'O OB2XKATHA

3.22. Ilpu pacdere 27eMEHTA B CTAOHM TNPEABAPHTEIBHOIO
o0xaTH® YCHIMC B HampAraeMoH apMmartype BBOAHUTCA B PacueT Kax
BHEIUHAS NPOJIONBHASA CHIIA, PABHAS

N, =0, -3304, +0,,4,, (3.37)

rae A,,n Ap — naomags HanpsracMoM apMaTypsl, PacrOJOKEHHOH

COOTBETCTBEHHO B HauOomee oOxatoit u B
pac TaHYTOH (MeHee 00kaTOH) 30HAX CEYCHHA,

o, oH Ogp ~ NPEABAPHUTEBHBIC HANPAKCHHA C YYETOM MEPBBIX

norepr M ko3 uiueHTa Y, = 1,1 B apmatype ¢
NIOILAIBI0 CEYEHHA A:,.Pn Agp.
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[Jpu 3TOM PaCHETe PacuCTHOE COMPOTHBICHHE OeTOHA CHKATHIO
(#) ompeAeAOT 1O Ta01.2.2 npu Kiacce OcTOHA, YHCICHHO PaBHOM

R b gl
n:pe jaTouHOM TMPOYHOCTH OeTOHA Ry, MCTIONB3YH  HHEHHYIO

PacueTHOE  CONPOTHBJCHHE  HCHANpPAraéMoH  apMartyphl,

paCl'IO.I'IO}ICeHHOﬁ B Haubomee oOKATOM 30HE IUIOMIAABLK CEHECHUR A,

PMHHMACTCA HE bonee 3...3 OMTIla. I[Ipu ueHTPaIBHOM 00XKaTHH 31EMCHTA
pacueT MPOYHOCTH B 3TOM CTAIHHU MOXKET HE IMMPOHU3BOIUTHCA.

3.23. PacyeT 2JeMEHTOB MNPAMOYTOJBHOTO CEYEHHA, @ TAKKE
raBpOBOTO CCHEHHA C NoJKOH B MeHee 00xaro¥M 30He (uepT.3.6) B

cTaJMH OOXKATHA MPOU3BOIUTCH H3 YCIOBHUA
N e < RiPbx(hy ~0,5x) + R, A\, —a ) (3.38)
A

SC™ 7§

s

M RsAs

| ATl

Uept.3.6. Cxema ycrmuit 8 monepevHOM CeveHUH Ke/1e306e TORHOr 0 3/IeMEHTA
¢ IpsiMOyroJibHON cxxaTolt 30HOH B cTaAuu NpeABapHTe/IbHOr0 ofkaTnd

IO€ BBICOTA CKATOH 30HBI X OINPEACTAECTCA B 33BHCHMOCTH OT
BCIHYMHBL Cr, OMNMpPEACAAEMOH COIJIACHO I1.3.2 MO HEHANpAraeMoM
apMaTtype McHee 00:XaTOH 30HKE! IIIOIIAALIO CEHEeHHA A

N +RA ~R_A
a) & = P $4%s 5S¢ SS x = h :
pH G Rg;)bho Er o5
0) mpu ¢ > &
N, +RA, i*éﬂ ~R A
—_ T wR )
. () 2R3As , (339)
R;"’b +
Aol — &)
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€ —CM, m.3.25;
3HaueHHE {r MOXKHO TaKKe ONpeacaTh 1o 1abn.3.3

Tabmuua 3 3
Knacc A240 A300 A400 A 500 B300
apMaTvVDhl
3HaYCHHE 0,612 0,572 0,531 L 0,493 0,502
A —lee T —

3.24. Pacyer 31€MEHTOB ABYTABPOBOTO, a TAKKE TaBPOBOrg
CeMCHHS ¢ nojxkoH B Oonec oO0xaroil 30He B cTaguH oOXkaTug
HPOHU3BOAUTCS B 3aBHCHMOCTH OT MOA0KEHHS TPAHUIIBI CKATOH 30HBI;

a) €CIH TrpaHMLd CXATOH 30HBI INMPOXOAMT B TNOJKE, Te
coOmopaeTC VCIOBHE

N, <R{")bh; ~RA, +R A (3.40)

$C°78°

pacHeT MPOMIBOAKTCA KAK IS MPSMOYTONBHOIO CEYEHHS MHPHHON b ,

cornacHo n.3.23;
6) eciu rpaHMIa CKATOH 30HBI IMPOXOAHUT B pedpe (uept.3.7), T.¢.
yeaosue (3.40) ve coOmoaaerca, pacueT IMPOU3BOAUTCA U3 YCIOBHS

N e< R},P )bx(ho ~0,5x)+ R,Ep )(b'f —~ b)hf (ho - O,Sh} )+
+R, Al -a) (3.41)

¢ BRICOTA CKATOH 30HKI X onpe,uenaer(iﬂ 1o tiprynamz
N,+RA —~R A, -R"\b, -bp
- 1 & = P 3475 sc4's / f <
npH & Rgﬂbho ER
(rne & —cMmn3.2)
X = ¢ho;
- TIPH ¢ > ¢R
1+ ' - !
N, +R A, 1_‘52 ~R, A -RPb, -b),
.  RPp s 2RA, - O
R b+ ——2=
ho(1-x)
e -cM. m.3.25.
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Yepr.3.7. Cxema yCWIHH B NOIIePeHHOM CETIeHHH >Ke/1e300e TORHOro 3/1ieMenTa
¢ noJIkolt B cxxaTolt 30He B CTAAHE OpeABAPHTEALHOI0 ofKaTHR

3,28, 3HaucHHE e B ycnosuax (3.38) u (3.41) ompeaenserca no

popmyne

M
e=epi—N-—-, (3.43)

p
rae €, — pACCTOSHHE OT TOYKH MPHIOKCHHUA CHIB N, 10 UCHTPA TAXKECTH
HEHATIPATAEMOH apMaTypsl MCHEE 00)KaTOH 30HHI;

M - MOMEHT OT COOCTBEHHOIO Beca 3JIEMEHTA, ASHCTBYIOIIMI B
CTaAHHM HITOTOBJICHHA, 3HAK "IUIOC" IIPHHUMAETCHA, €CJIH
MOMEHT M pacTAruBaeT MEHES 00XKATYIO 30HY, 3HAK "MUHYC"
— €CJIH COKMMAET 3Ty 30HY.

[Ippy 3TOM paccMaTpHUBACTCA CEUYCHHME B MECTE CTPOIMOBKH
3ieMeHTa (4epT.3.8,2), MM, €CIH 3TO CCUCHHE INEPECEKAEST 30HY
nepefayd HanpskeHMH (CM.1.2.35), — CEuMCHHE B KOHIE 3TOH 30HH
(4ep1.3.8,6). B 060oux cayyasx, ecidk MOMEHT M pacTATHBAET BEPXHIOKO
(MeHee OOkATYI0) 30HY, €ro CIEAYET YHMTHIBATE C KO3 DPHIHEHTOM
MHaMHYHOCTH 1,4 (cM.1.1.8) H KO3)PHUHMEHTOM HAZECKHOCTH IO

Harpyske y, = 1,1, B mpotuBHOM cayyae — 0e3 ko3(pPHLMeHTA
AMHAMHYHOCTH M npH Yr= 0,9.
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_ﬂ,rf.rﬂ’“"[':%@ Mwiil <>®

Yepr.3.8. K onpesetennio MoMedTa M npr pacdere B CTAHA
npeIBapHTE/ILHOIO 06/KaTUR
a-xozda a > l,; 6-xo20a a < l, 1-1 - pacyemnoe ceuenue,
1 - MORMAIIKCHAR NEMIA

IIpumepnl pacuera

[Ipumep 10. [Jano: pebpuctas naHTa MOKPHITHA NIHHOH 12M
nonepeyHsIM ceveHHeM pebpa no 4vepr.3.9; HanpsraeMas apMaTypa u
kaHatoB Kinacca K1400 O135; npeasapHTeNbHOS HANPMKEHHE C YUETOM
NEPBHIX MOTEPD NPH Y5, = 1,1 0, = 900 MIla; nepenarounas npourocT
Getona R,, = 25 MIla; macca mumtet 7,4 T, MOHT@KHBIC NET/H
PAcIoNoKeHbl Ha paccToaumnH 1000 MM OT TOpLA IUIHTSI.

105 B500 140 , 704 B50O

.3'_‘: !,_-_(__A__\______
- 'g-—- e ———————— AL WY
w D

D10 A400

3, l
4w
By

e

105 B500 100 ]\ 401 5 K1400
Yepr.3.9. K nprmepy pacuera 10

Tpebyemcsa mpoBEPUTH NMPOYHOCTD IUIMTH B CTaaHK 00xaTHA.
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pacuer. M3 4epr.3.9 BuMAHO, YTO HampsAraeMas apMarypa B

L1e 4015 pacronaraeTcs ToabKO B Haubojee 0OKAaTOH 30HE, T.€.
BIL

4 =566 mm*, A= 0,0.
5p

Toraa yCHIHC ob6xaTHa cormacHo popmyrne (3.37) paBHO

N, =07, ~330}4,, =(900-330)566 = 322620H =322,6 xH.

HenanpsaraeMylo apmatypy 195 BS500, pacnonoxeHHyo B
L aubosce 00KATOH 30HE, B PaCHeTE HE yYMTHIBAEM, MIOCKOIBKY OHA He
; 70876 TBOPSET KOHCTPYKTUBHBIM TpeboBannam 1n1.5.13, 1.e. A, =0,0.
' B MeHee 00KAaTOH 30HE pacronaraeTcsa HeHanpAracMas apMartypa
1910 A400 (4,; = 78,5 ap?), 1 (@5+7@4)B500 (4,; = 19,6+87,9=107,5
). PacCTOAHME LECHTPA TXECTH ITOH APMATYPHI OT BEPXHEH IpaHu

pasHO.
Aslasl + Aszf.-,-z — 78,5-55+107,6- 14,5

T4 T A, 785+107.6
CrnenoBarensHo, 1p=h—a =450-31,6 =418 mm.
OnpenendeM 3Ha4YeHHME e corjacHo m.3.25. PaccrosHue ueHTpa

IDKECTH HarmpAraeMod  apMarypsl OT HIDKHEH TIpaHH paBHO
a,=32,5+45/2=55 mm. Torna e,=hy— a ,= 418 — 55 =363 mm.

PaBHOMEPHO pacnpencICeHHAA HArpy3ka OT IIOJOBHHBI BeEcCa
IMTHI PH yyeTe YKa3aHug n.2.12

q= 74% 001 3,08 xH/M.
12 2

OnpenenrseM MUIMHY 30HBI IEPEAayuH HAIPDKCHHA COIVIACHO
n.2.35. 3Havyenue R;;, COOTBETCTBYIOLIEE IEPEIATOMHOH ITPOUYHOCTH
OetoHa Ry, =25 MIla, t.e. npu B25, paBHo R;; = 1,05 MIla. Toraa

=316 MM.

Ryona= 1Ry = 2,2°1,05 = 2,31 MIla u [, = Osr d, = 299 15=
4Ry od 4.2,31
= 1461 mm.
[Tockonsky /, = 1,46 M 60BIIE PACCTOAHHMA MOHTAXKHOMN NMET/IH OT
T0pua a = 1M, npoBepaeM CEYEHHE B KOHLE 30HBI IEpeAAYH

HalpskeHUs, rae ycumme obxkaTis HCNONb3yeTcs IONMHOCTEIO. B 3TOM
CCUCHHH NpM MOABEME IUTHTHI ACHCTBYET MOMEHT OT COGCTBEHHOIO
5¢Ca, pacTarvBaommMit HIDKHIOW Haubonee okaTyio 30HY. IIpH 3TOM
KO3QPuumenT auHaMEMHOCTM He yuMTEIBaeTcs, a KOIDDHLMEHT
Hafenmocm 0 Harpy3ke NpHHUMaerca paBHeiM ¥r = 09, T.e€.
1=3,08:0,9=2 77 xH/m. OnpeaemuM 3TOT MOMEHT NO Qopmy e
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M=qll, ~afl-2a-(, -a)|/2-qa%/2=

2,77-0,46(12-21-0,46)/2—-2,77-1* /2 = 4, 7xH 'm.

OnpeaensaeM MOMEHT Npe, nmpuHumas 3HaueHHME M CO 3Hakoy
“MHHYC"

Nye = Nye,~-M=3226"0363-47=1124 xH'Mm

PacuetHoe  conmpotuBiacHue  OeTOHA,  COOTBETCTBYIOIjce
nepeaaTouHOH MNPOYHOCTH OeroHa Ry, cornacHo Tabna.2.4 paswg

R{?)=14,5 MIIa.

ITockonpky mupuHa pedpa b nepeMEeHHa, NPUHHMAEM B IEPBOM
NPUOIDKCHUH IMPUHY pedpa nocpeaHHE BHICOTHE CKATON 30HBI PABHO
¢rhp. 3 T1ab1.3.3 npuHuMaeM 3HaueHHE {r IO apMatype kaacca B5((
KAK MHHMMAaIbHOE, T.€. ¢r = 0,502.

Torna

A =100+}5+110-100_9,5302-418
45030 2
3nauenue < mpu 4. =0 u R, 4,=355-78,5+415-107,6=72520 H pasno
£ - N,+R A4, 322600+72520

= - =0,573.
RiPbh,  14,5-113,7-418

[Tockomeky ¢ = 0,573 > & = 0,502, BRICOTY CXKATOH 30HEI

onpeaenseM o popmyie (3.39)

=113,7 MM.

1
N, +RA,-" R 322600+ 7252052
X = 1-6 _ 0498 _ 5308mm.
(pp 2ReAs 4511374 272520
ho(l—&R) 418-0,498

[Ipu 3TOM mupuHa pebpa, mpuuaTas Ha ypoBHE 0,557, = 105 MM,
MeHbmeM x/2 = 115,4 MM, gomxHa ObITE HECKOMBKO yBenuueHa. He
nepecuuThiBag "B 3anac” Aty mmpuHy pebpa, nmpoBEpPHM MPOYHOCTD
ILTATHI B cTaauu 00xkaTuda u3 veraosus (3.38):

RWPbx (he — 05%) = 145'113,7230,8 (418-0,5-230,8) =
= 115,14:10°H-Mm = =115,1 kH-M > N,e = 112,4 xHm,
T.€. MPOYHOCTh B CTAaXHH 00KaTHA 00eCnCUCHa.
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pACUYET HOPMAJIbHBIX CEYEHUA HA OCHOBE HEJIMHEHHON
IE®OPMAIIHOHHOH MOJEJIA

3.26. Ilpu pacuere nmo NPOYHOCTH YCHIHA H AcPOPMALUH B
HOPMAIBHOM ~ CEUCHHH  OMPEAENLOT HA  OCHOBE HETHHEHHOH
1e()OPMALMOHHOH MOZIEIH, HCTONB3YIOWIEH YPaBHEHHS DABHOBECHS
AHEIIHHX CHI M BHYTPEHHHX YCHIUH B CEYEHMH 3TEMEHTOB, & TAKKE
¢ J1e AYFOIHE NOIOMKEHHA:

. pacrmpelc/IeHHE OTHOCHTEIbHBIX AeopmaLmit OeToHa M apMaTyphl
110 BHICOTE CEHCHHA 3JIEMEHTa NMPHHHUMAKT MO JHHEHHOMY 32KOHY
(rHIOTE3a IVIOCKHX CEYCHHUH, CM. YEPT.3.14),

- CBf3b MEXIY OCEBBIMH CXHMAKILIMMH HanpmKEeHUAMHU OSTOHA g M
OTHOCHTEJBHBIMH €ro JgedopMauusaMH €, NPHHUMAKT B BHAC
IBYXTHHCHHOH auarpamMMel  (4epr.3.10), cormacHo KOTOpOH
HANPDKEHUA 0, ONPEAENAIOTCA CaeayomumM odpasom:
npu 0 <& S&mea Oy = Eprea &,

IPH Ep red < & S Ep2 0y = Ry;
a8 £} g — TPUBEACHHBIN Moy 1b nedopmauuu OeTOHA, PaBHBIN
Epred = Ry / €1, red;
Evlred™ 0,0015;
&yy = 0,0035;
R, — cM. Tabn.2 4,

&rCTgEhrreﬂ e
v | 5

( Eb1red Ep2

Hepr.3.10. By x1Reiinas JHATPAMMA COCTONHMS CkaToro GeTona

COMpOTHBICHHEC OETOHA PACTAHYTOH 30HBI HE YYHTHIBACTCA (T.C.
PHHHMaeTc g;, = (,0);

CBA3L MEXKAY HAMPAKCHHUAMU apMATYDHI Oy M OTHOCHTEILHBIMH
ACPOPMALMAMY apPMATYPBI OT BHELIHEH HATPY3KH € PUHHMAIOT:
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U1 HCHAMPATaeMOH apMartyphl ¢ (HU3MYECKMM Mpenenoy,
TeKy4eCTH (CM.11.2.16) B BHAC ABYXIMHEHHOH AMarpaMMmer (Mepr 3.1])
COrJIaCHO KOTOPOH HANPKCHUA 0; MPHHUMAKT PABHBIMH:

HpHO..‘:.EsEEsO 0'3=85Es;

NPH 50 S ;< Exp s = R,
rae &g = R,/ E;

Ep = 0,025,

R, —cm. 1abm. 2.8;

E,—cm. 1. 2.24;

0 B850 Ey7

Yepr.3.11. /IByxinaeiinag znarpaMMa COCTOSSHASA apMAaTYPBI ¢
pH3EIeCKEM NIpeae/IoM TeKYUeCTH

I71S1 HEHATPATracMOH apMaTyphl ¢ YCJIAOBHBIM NPEIEIOM TEKY4ECTH
B BHIC TPEXJIHHCHHOH muarpamMmsl (4epr.3.12), coriacHO KOTOpO#
HANPAOKEHUA 0 IPHHUMAOT PaBHBIMH

npu 0 < & < g o, = & Ej;

/ \
MpH &y S&<é&n o, =|0,1 s 781 0,9 |R,, HO He Oonee 1,1R;,

. &s0 ~€q Y,

rae eq = 0,.9R,/ E,;

go=Rs/E;+ 0,002;

en = 0,015;

JUIA  HanmpAIraeMoH apMatypel mOOBIX BHIOB CBA3b MCEXKIY
HAMPSOKEHUAMH 0y M AchOpMaIMAMH OT BHEIIHCH Harpy3k &
NPHHUMAOT NO BBILCNPHBEACHHBIMH 3aBHCHMOCTAM, 3aMEHAA A
CTEPIKHEH PACTAHYTOH 30HBI 3HAYEHHE & HA & + Oy / E, TA€ O ~
NpeaBapHTEIbHOS HANPMKEHHES aPMATYPHI ¢ YYETOM Yy = 0,9, a 1A
CTEP)KHEH CXKATOHM 30HMBI & Ha & — Oy / E;, rae oy, npHHHMaeTcd ¢
y4eToM 7y, = 1,1, nmpH 3TOM a18 CTEPXKHEH pPACTAHYTOH 3OHM
TpexXIMHEeHHas Auarpamma g, — &, mpHobpeTaeT BHA coriacHo yeprt.3.13.
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Yepr.3.12. Tpex1nHe HiHAS THATPAMMA COCTOSHAA APMATYPSHI ¢ yCI0BHBIM
IpeaesioM TeKy4ecTH
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—Esp 0851""85;: €s50Esp €s2—Esp

Yept.3.13. Tpexnunelinas 1aarpaMMa COCTOSHHES APMATYPSI €
YCIOBHBIM IIpee/10M TeKYHeCTH IPH y4eTe NpeABAPHTE/ILHOIO HAIPIKEHHS
(3aech & - nepopManHs ApMATYPSHI OT BHemHe Harpy3kn)

3.27. Tlepexoa oT amrOpsl HANPSOKEHMH B 6eTOHE K 0000ILEHHBIM
BHYTPCHHMM YCHUIMAM PEKOMEHAYETCA OCYIUECTBIATh C TNMOMOIIBIO
MPOLEAYPE! YHCACHHONO HHTEIPHPOBAHHA NO HOPMAIBHOMY CCYCHHIO.
d1a 310r0 HOpManBHOE CEYEHWe B HANPABJICHHH IUVIOCKOCTH H3ruba
(HopmMambHON meliTpanpHOM OCH) pA3geNfieTCA HA YYACTKM MAJOf
WHPHHBL, HANPSKEHUA B KOTOPBIX IIPHHHMAIOT DaBHOMEPHO
PaCripe1eICHHRIMKH M COOTBETCTBYIOIHMH AcOpMalMAM HA YPOBHE
CCPEXMHBI MPHHBI YHACTKA.

B o6mem ciyyae nonoxenme HeHTPATLHOMR OCH ¥ MAKCHMATHHEIE
‘?ebePM&HHH (uepr 3.14) u3rubGaeMBIX 3ICMEHTOB ONPEACIIAIOT H3
YPaBHEHMI paBHOBECHA BHEIUHUX U BHYTPEHHHX YCHTHH
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Mx = Zdbz‘Abfszf + EasjAsjzsxj; (344)
M, =2 044,2p, + 2044,2,; (3.45)
2.0piAp + 20 g4As =0, (3.46)

rae M, u M, — usrubaromue MOMEHTHI, ACHCTBYIOIHE B IUIOCKOCTAX
BHIOpPAHHBIX KOOPAHHATHBIX OCEH COOTBETCTBEHHO X H Y,
Api, Zbxin Zbyn Op; — IUIODISAL, KOOPAHHATHI HECHTPA TAKECTH /-TOTO
yyacTka OeTOHA H HAMPSXKCHHE HA YPOBHE €r0 UCHTIPA
TKECTH,
Ay, Zgy Zy, Og — NIOMAAs, KOOPAMHATH LEHTPA TAKECTH f-TOTO
CTEPKHA U HANPAKCHHUE B HEM.
HanpsoxkeHust 0, M 05 ONPEACTAIOTCH B COOTBETCTBHH C
auarpaMMaM Ha 1epT.3.10-3.13.
PacTarusaroniye HanmpsOKEHHA apMaTyphl Oy CICAyeT YYHUTHIBATH
B ypaBHEHIIX (3.44) — (3.46) co 3HakoM "MuHycC".
KoopauHaTHBIE OCH X H JY PEKOMEHAYETCS NMPOBOJAHMTL 4EpPe3
LCHTP TAXKECTH HAHOOIEE PACTAHYTOTO CTEPIKHA.

\g#; AR AR £
" ‘ }‘Fl

Yepr.d.14. Jmopsel gedopManull B HanpsokeHAd GeToHA H ApMATYPbI
a - snopa degopmayuil; 6 - IMOPa HANPAHCEHUT DEMOHA; 8 — HANPANCEHUA 8
CMEPHCHAX RANPAZAEMOU GPMAMYPBL C YCRO8HBIM Npedenom mexyvecmu

3.28. Pacuer HOPMAThHBIX CEUYCHHH H3rudaempix
2KE1C300C TOHHEIX 3JIEMEHTOB MO MPOYHOCTH MPOHU3BOAAT U3 YCIOBHH
Eb,max < Ep2: (3.47)
lss,nﬂx] SEp— esp! (348)



€ Ebmax H Eemex — OTHOCHUTCIBHBIE AethopMarMM COOTBETCTBCHHO
Haubosee CHKaTtoro BOJOKHA OcTOHA M Haubonee
PacTAHYTOrO CTCPXKHSA apMaTypsl OT HEHCTBHA
BHCIIHHX HATrPY30K, OMPECACAEMBIC H3 PCIUCHUA
ypaBHeHuH (3.44) ~ (3.46);
8g — OTHOCHTENBHOE YITHHEHHE HANPATacMOH apMaTyphl
NPH  HyJeBBIX JaehopMamMiaX  OKPYXAKIIETO
beroHa, paBHoe €., =0, /K, T€ 0y NPHHUMACTCA

C YUETOM Y5, = 0,9,
&y, En — CM. 11.3.26.

3.29. Pacuer Ha OCHOBE HENMMHEHHOH AePOpPMALMOHHON MOJEIH
NMPOM3BOIUTCA ¢ MOMOIIBK KOMITBIOTEPHBIX MPOrPaMM.

[Ipy peHcTBHHM B HOPDMAJIBHOM CEYEHMH ABYX MOMEHTOB M, u M,
no obeHuM KOODIHHATHBIM OCAM X H )} KOMIBIOTEPHYH) NPOrpaMMmy
PEKOMEHAYETCA COCTABIATh HA OCHOBE CISAYIOLIETO &IropHT™A.

1. 3apa0Tcs  HampaBICHMEM HEHTPAIbHOH OCH: B 1-M
npHOMDKEHHH 3TO HANPAB/JICHHE ONPEACAACTCH KAaK A4 yNPyroro
MATEPHANA, T.C. MPHHMMACTCHA YIOJI HAKIOHKA HEMTPAILHOK OCH K OCH ¥

1 X M.V
paBHbIM @ =arctg .
1, M,

2. TlocneaoBareabHBIMH NPHOMOKEHUAMU TIOAOHPAIOT TAKYIO
BRICOTY CXKATOHM 30HBI X (CM. uepT.3.14), mpH KOTOPOH BHIIIOJIHACTCH
paBeHCTBO (3.46); TIpH 3TOM B KPAHHEH CHKATOM TOYKE NMPHHHUMACTCA
€y=Epz, ACHOpPMALMH CKaTOoro OCTOHA KaXIOr0 i-TOrQ0 y4acTka
NPHHHUMAIOTCH PABHBIMH &) = &3 Vi / X, 8 AeDOPMALHH j-TOTO CTEPIKHA
apMaTyphl — &; = €5 Vg / X, THE Vi, Yy — PACCTOAHUA OT HEHTPAIBHOH
OCH OO0 LUCHTPa THKESCTH COOTBETCTBEHHO /-TOTO y4acTKa O6€TOHA H j-0ro
CTCPXHA apMaTypsl. B caydae, eClM €smax > Ex — €5, NPUHHMACTCH

Esmax = € — Egp U TOTHA Ep; = £, pay Vsi /(B — %), T0€ hy — paccTosHue

MEKIy Haubojee pacTAHyThIM CTEPXKHEM apMaTtypel M Haubonee
CKaTOH TOUKOH 6€TOHA B HANPABISHHH, HOPMAJIBHOM HEHTPAJIbHOH OCH.
Hanmpaxesms o0 ¥ 0, ONPEOCIMOTCA B 3ABHCHMOCTH  OT

COOTBETCTBYIOIIHMX AchOpMALHH £;; B £ MO qMarpaMmam Ha 4yepr.3.10-
3.13.

3. IIo dopmynam (3.44) u (3.45) onpeacndildT MOMEHTHI
BHY TPCHHUX YCHAUH M, i, U M, ;. ECin 00a 3TH MOMEHTA OKa3bIBAKOTCA
Oobie HIM MEHBINE COOTBETCTBYIOIIMX BHEIIHMX MOMEHTOB M, u M,
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TO NPOYHOCTh CEUYECHHA CUMTAETCHA COOTBETCTBEHHO OOSCNECHYCHHON HITH
HeOoOeC IeyeHHOH.

Ecnru ozmm u3 MOMeHroB (Hanpumep M,y MeHbLue
COOTBETCTBYIOLUErO BHEIICHEro MoMmeHTa (1.6. M,y < M,), & mpyron
bomeme (re. M.y > M,), 3azaoTcA OPyTHM YIJIOM HAKJIOHA
HEHTpaabHOH ocu ¢ (GonmpmmM, yeM paHee NPHHATHIH) H BHOBb
IIPOBOAAT @HAIOTHYHBIH Pac4eT.

PACYET MPEJABAPUTEJIbHO HATIPSI)KEHHBIX JIEMEHTOB MTIPH
AEACTBUH NONMEPEYHBIX CHJI

3.30. PacyeT 31€MEHTOB IPY ACHCTBHM NONEPEUHBIX CHII JOJDKEH
00eCNeYHTs MPOMHOCTD!
- TI0 NMONOCE MEXAY HAKITOHHBRIMH CEUYEHUAMH COITACHO n.3.31,
- HA JCHCTBHE IONCPEYHOM CHIBI IO HAKJIOHHOMY CE4YCHMIO
corjacHo mm.3.32-3.40;

- Ha JCHCTBHEC MOMEHTA II0 HAKJIOHHOMY CEUYEHHIO COrIacHO
rm.3.41-3.44.

Pacuer kKes1e300€ TOHHBIX J1eMEHTOB 110 110.10C€ MeXKY
HAKJTOHHLIMH CeY¢HMAMU

3.31. Pacuer u3rubaeMpix s1emMeHTOB 10 OCTOHHOHN noaoce

MEKAY HAKIOHHBIMH CEYCHHUAMH NMPOHU3IBOIAT H3 YCIOBHA
() <0,3R,bhy, (3.49)
rac () — nonepucHHAaA CHIa B HOPMAIbHOM CEMEHHH, NMPHHUMAEMOM Ha
PAcCCTOSSHHH OT OTIOPHI HE MEHEe Ay

Ilpu nepeMeHHOH mIMpHHE b mO BBICOTE CEHUEHMA B pacyeT (B
popmyny 3.49 H nocnenayOmue) BBOAUTCSA IIMPHHA CEYECHHA HA yPOBHE
CEPEAHHBI BLICOTHI CEYEHHUA 0€3 yueTa noJioK.

Pacyer xe/1€300€ TOHHBIX J1EMEHTOB 110 HAK/JIOHHbIM
CeYeHHAM Ha AeHCTBME MONEPEUHbIX CILT
JiuemMenmsl NOCMOAKHOL 8bICONBI, APMUPOBAHHBIE
XOMYymamu, HOPMALbHBIMU K OCU 3/ieMeHma

3.32. Pacyer u3rubacMeix 31€MEHTOB MO HAKJIOHHOMY CECUYEHHIO
(4epr.3.15) npOM3BOOAT H3 YCIOBHA

Q<0+ O (3.50)
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rae (J — NoNepeyvHas Cujia B HAKJIOHHOM CEYEHHH ¢ ATHHON NPOSKLHH ¢
OT BHEIIHHX CHJI, PAacilOJOXKECHHBIX TO OAHY CTOPOHY OT
paccMaTpPHBAEMOro HaKJOHHOTO CEYEHMSA, NMPH BEPTHKAILHOH
HATPY3KE, MNPHWIOKEHHOH K BEpPXHEH TIPaHH 3JIEMEHTA,
3HaYeHHEC () TIIpHHHMMAETCA B HOPMAJBHOM  CEYCHHH,
MPOXOJAIIEM HA PACCTOAHHH ¢ OT OMOPHI, MPH 3TOM CHCAVET
YUYUTBIBATH BO3MOKHOCTH OTCYTCTBHA BPEMCHHOH HAIPY3KH

HA IMPHONOPHOM Y4YaCTKE IJIHHOH ¢,
(0, — nonepeyHas cuna , BOCIIpHHMUMaeMas O6E€TOHOM B HAKIOHHOM

CCUHCHHU,
Fi
—%
"f W S'!' O
EJ
l R‘EHAgu A
N
Lp= Zhi

Q=Qmar i -k~

Yepr.J. 15, CxeMma yeunit B HAKTORHOM CeYeHHAHN NIeMeHTa, ApMUPOBAHHOTO
XOMYTAMM, IpH pacueTe Ha JelicTBHAe NonepesiHol cHIbI

(s — DOTIEPEYHAA CHNIA, BOCIPUHMMAESMAA XOMYTaMH B HaKJIOHHOM

CEYEHHH.
ITonepeunyro cuny (J, onpeaensioT no popmy.ie
0, =2, (3.51)
C
rae M, = 1,50.Rpbhi; ' (3.52)
N, "Np\z
@, =1+3—"—-4| — |, (3.53)
Ny Ny,
N, = 0,7P;

P — ycuime o6XaTHi OT HanmpAracMOH apMaTyphl, PactoNOXKEHHOH B
pPacTAHYTOH 30HE,
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Ny = 1,3 Ry Ay, HO He MeHee N,
A, — niaomaas 6eTOHHOTO ceveHs 0e3 yyeTa CBECOB CKATOH ITOJKH.
Jonyckaercs 3HAYCHUE ¢, OTIPEACIITh O PopMyIie
P (p Y
o, =1+1,6 ~-1,16 . (3.53a)
Ry 4, R4y,
3HaueHue (), npuHMMaKT He Oonee 2,5R,0h; U He MEHEE
O, min =0,3¢,RpDhy.
3Ha4YeHHE ¢ ONMPEISJAIOT CONIAacHO 11.3.33.
Yceumie Oy, onpeaeoT no Gpopmyne

QSW: 0575q.rwcﬂ, (3.54)
TAE gy, — YCHIHE B XOMYTaX Ha € JHHHLY JUTHHBI 3/IEMEHTA, PABHOS
g, = R (3.55)
N

W
(o — ATHHA MPOCKLMH HAKIIOHHOM TPEIIHUHBL, IPUHHUMAEMAaA PaBHOM ¢,
HO He Oostee 2h;.
XOMYTH YYHTBIBAKITCA B pacdeTe, €CIH COOMOIaeTCA YCIOBHE
qsw = 0,25¢0,Rpd. (3.56)

MOXXHO HE BBHIMOJAHATE 3T0 YCJIOBHE, €CIH B PACUETHBIX
bopMynax yYHMTHIBATE YMEHBIUCHHOE 3HAYECHHE ¢,R;H, mMpu KOTOPOM
yCIoBHE (3.56) mnpeBpamiacTcs B PaBEHCTBO, T.6. NPHHUMATH
My = 6q5ht ¥ Qb min = 2Qsh0, B 3TOM CIIy4ae BCeraa co=2A;.

3.33. IIpu nposepke ycaosua (3.50) B ofwmeM ciayuae 3a3ar0Tca
PAJOM HAKJIOHHBIX CEYCHMH IIPH PAa3TUYHBIX 3HAMCHHMIX ¢, HE
IIPEBLIUAIOIHX PACCTOAHHE OT ONOPH A0 CEUSCHMA ¢ MAKCHMATIbHBIM
H3rubar0 MM MOMEHTOM.

[Ipu nCHCTBMM HA 3NEMEHT COCPEAOTOMEHHBIX CUII 3HAYEHHE C
NMPHHUMAKT PABHBIM PACCTOSHHUAM OT OMOPHI IO TOYEK IPHIIOKEHUA

M,

0,73q.,,
€CJIM TO 3HAYCHUE MECHBIUC PAaCCTOAHHA J0 1-r0 rpyaa.
IIpy  pacuere IneMEHTZa HA  ACHCTBHE  PABHOMEPHO
pacmpeacnCHHON HArPy3KH ¢ HEBBIFOTHEHIEE 3HAYEHHE ¢ NIPHHHUMAIOT

ATHX CHJI (UepT.3.16), @ TAKXKE PABHBIM € = , HO He MEHBIIE A,

Mb M b 2h0
pPaBHBIM _[—=, & €CIH MPH ITOM |— < (MIH IIpH
Va Va5 9w
(Panfb
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Yeprt.3.16. Pacnoiioxke Hae
pacvieTHLIX HAKJIOHHBIX CeyeHn
IPH COCPeA0TOYEHHBIX CHJIAX
I - Haxaounoe ceuenue, npogepsemoe
Ha Oeficmeaue nonepeynoti cunvt
2 - mo xce, cunst {3

9w >2), cae = r*-—;Mb _
— , CACAyET NPUHMMATD C = - . 30eCh OTHOMICHME
0, Ryb V0,75q,, + q

Isw IMPHHUMAIOT HE MeHee 0,25, a 3HAYCHHE (¢ ONPEICIAIOT
{Pantb

cieayomuM o6pa3oMm:

a) eCJM AEHCTBYET CIUIOMIHAS PABHOMEPHO pacIpeac/IcHHad

Harpy3ka ¢,
q1 = q,

6) ecM Harpy3ka g BKIOuaeT B CeOsS BPEMEHHYIO Harpysky,
KOTOpas IHPHBOAUTCA K IKBHUBAJIEHTHOH IO MOMEHTY PaBHOMEPHO
pacIIpe ACACHHOH Harpy3ke gy (T.€. KOraa 31opa MOMEHTOB OT IIPHHATOH
B pacyeTe Harpy3kH ¢, Bceraa orufacTt 3Mmopy MOMEHTOB OT moOOH
haxkTHECKOH BPEMEHHOMN HArpy3KH),

d1= g -~ 0:5 qv-

[Tpu 31om B ycaosuu (3.50) 3naueHue () NMPpUHHMAIOT PABHBIM
Omas — G1C, T8€ Opae — TIONIEPEYHAA CHIIA B OTIOPHOM CEYCHHH.

3.34. TpeOGyeMas MHTEHCHBHOCTh XOMYTOB, BRIpAKAcMas uepe3
gsw (CM. 11.3.32), onpeaengercs cneayromuM odpa3om:

a) Nnpu AeHCTBMM Ha 3JIEMEHT COCPEAOTOYEHHBIX CHI,
pacnioara€MbeIX Ha PacCTOAHMAX ¢; OT ONOPBI, ANd KaXKIOro I-ro
HAKJIOHHOTO CEUEHMA ¢ JIHHOM INPOCKUHH ¢;, HE IPEBBIIAIOILCH
PACCTOSHMS AO CCUYCHMA ¢ MAKCHMATBLHBIM M3ruOarommM MOMEHTOM,
3HAYECHHE () ONPEACITACTCH CACAYIOIMM 00pa3’oM B 38BHCHMOCTH OT

koa(pduLmenTa o; = ¢; / hy, NPUHHMaEMOro He Ooee 3:

Q- 1,5 eapi
<€, = +0,18750,,q ) = 0,25¢,Ry, 0 ——;(3.57)
(DantbhO ¥ o, 2 €

CCIIHU £, =
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£ —-15/a

CCTH & > Expis Qi) = Pullo,b 0,75y, .
rae oo — MEHBIICE M3 3HAUECHHUH O M 2,
(); — nonepeyHas CHra B [-OM HOPDMAIbHOM CCUCHMH,
PacIoIOKSHHOM Ha PacCTOAHHH C; OT OTIOPHI;
¢n — CM. 11.3.32;

OKOHYAaTEIbHO NMPUHUMAETCH HAUOOIbMIEe 3HAUYCHHUE sy
6) npu AcHCTBMM HA 3JEMEHT TOJBKO PAaBHOMEPHO

pacTipeeneHHON Harpy3ku g TpefyeMas HHTEHCHBHOCTh XOMYTOB ¢,
OnpeeNAeTCs B 3aBUCHMOCTH 0T Q) = 2./M,q, cneayomuM obpazom:

eciu Oy 2 2M, [y — Oy

_ Qriax ~ szl .
ecut Oy <2My [hy — Oy
— Qnm_gg — le .
Gy = S (3.60)

ITOM, €C1 < ho, 4, =
TIPH 3TOM, €CTH (Jp1 < 9,.Rp DRy, g 1 Sh

I'.Ile Mb], Qb_min -— CM. 1'1.3.32',
q\— cM.11.3.33,
B ciayuae, ecmu moMyuyeHHOE 3HAYEHHE ¢ , HE YAOBICTBODICT

YCAOBHIO (3.56), €ro caelyeT BBIMHCIATS MO Gopmyne
N2

__me/ht)'*'&f'l_‘ [(me/hﬂ'FSqFI_\ ___(Qmax :
dow = 1,5 \ LS ) 1,5k (3.62)

Qmax/hﬂ "'3QI ‘
3,5

)

H IIPHHHUMATh HE MEHEe

3.35, Ilpy yMeHBIICHUM MHTCHCHMBHOCTH XOMYTOB OT ONOPHI K
IIPONETY C Qg1 A0 Gsuz (HATIPHMED, IPH YBEIHUCHHH LIATA XOMVYTOB)
clieayeT NpoBepHTH YCaoBHE (3.50) npH 3HAYCHHAX ¢, ITPEBBIAIOUIMX /;
— AIHHY YYacTKa ¢ HHTCHCHBHOCTBIO XOMYTOB (,; (deprt. 3.17). IIpmu
3TOM 3HaYCHHE (5, MPHHUMACTCA PABHAIM:

ecn cS2my+h O, = 0575[q$w1c0 - (stl - qswzxc -~ 11)]; (3.63)

eciu ¢ 2 2hy+ 4 Q. =159 .0, (3.64)

Co— CM. IL 3.33.
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[Ipy neHCTBHMM Ha 3JIEMEHT PaBHOMEPHO pacHpeneicHHOH
HATPY3KM AJIMHA Y4YaCTKa ¢ HHTEHCUBHOCTBIO XOMYTOB (g1
MPUHUMAETCA HE MCHEE 3HAYEHHA /), OonpenenieMoro B 3aBUCHMOCTH OT

Ag,,, = O,75(qw1 -~ qwz) claexy oM odpasoM.

- CCJIH Aq.rw <4,

ll - __M_______/C + O:ZE‘?WICO '"Qmax +q¢ & (3.65)

M
Mb

roe ¢ = \] - , HO He Bonee 3A,,

QI“Aqsw

Yepr.3.17. A3MeHeHHe HHTEHCABHOCTH XOMYTOB B nipe/ie/1aX HAK/IOHHOI O

CeYeHns

JMZ 2h0 ) M ]

IIPHA 3TOM, CCJIIH —— - ’ — :
h=Msw 1-05 9w 0 +0,75q;,,
(Dantb

- ech Mm 2 qu

- - +1,5

/4]

3nech ¢, My, Co, Qpmin—CM. 1. 3.32; g, — M. I1. 3.33.

Ecnu ana 3HAYEHUA j,, HE BRIIIOTHACTCA VCI0BHE (3.56), nuHa
/| BBIYHCIACTCA IIPH CKOPPEKTHPOBAHHBIX COTMACHO 1.3.32 3HAUCHHAX
M, = 6h§ Qsw2 B Qb min = 210G 5wz, TIPH ITOM CYMMA (pmin + 1,5¢ 5w ho) B
bopmyne (3.66) DNPHHHMAETCd HE MEHEE HECKOPPEKTHPOBAHHOTO
3HaAYCHHUA Ob, min.
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3.36. Illar xoMyTOB, YMHTHIBACMBIX B pacyere, AODKEH OHITH He
Sonee 3HAUCHUA

2
S, =“""Rgb”°, 3.67)

rae ¢, —cm. n.3.32.

KpoMe T10ro, xoMyThl JO/DKHBI OTBE4YaTh KOHCTPYKTHBHBIM
TpeboBaHusAM, puBeAeHHBIM B Il S.11 w 5.12.

DieMeHNbl NEPEMEHHOT 8bICOMbL ¢ NUNEPEYHbIM APMUPUSAHUEM

3.37. Pacyer 31¢MEHTOB ¢ HAKJIOHHBIMH HA NPHOIMOPHBIX
y4aCTKAX CKATHIMHM IIH PACTAHYTBIMH IPAHAMH NPOH3BOIAT COISTACHO
n. 3.32, npuHUMas B KauecTee pabouei BRICOTH CeUEHHMA HauOOIbIIce

3HAYEHHE Ay B Npeaenax pacCMaTpHBAECMOr0 HAKIOHHOTO CEYCHMA
(uept. 3.18).

Yepr.3.18. Hakonnnie cevennng 6anok ¢ mepemenHolf Bricotolt ceseHn s
a ~ 6a1ka ¢ HAKJIOHHON! CKxaTolf rpansio; 6 - Gaika ¢ HakIOHHOMN pacTaHyTOH
IrPaHbIO

338. Jlns ©Oamoxk ©Oe3 o1rHOOB BBICOTOHM, PAaBHOMEPHO
YBEIHYHMBAIOIIEHCS OT ONOPH K TMPOdeTy, PacCYHMTHIBACMBIX Ha
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JCHCTBHE PaBHOMEPHO pACMPEACNTCHHOM HArpy3KH ¢, HAKJIOHHOE
ceyCHHE MPOBEPAIOT U3 YCIOoBHA (3.50) NpH HEBRIrOAHEHIIEM 3HAYCHHH

¢, paABHOM
¢ = h, \} L) (3.68)
a1 (0, Rob) +1,5tg°B
IIPpH 3TCM, CCJIH 3TO 3HAYUCHUEC ¢ MCHBINC
fn o, 1-2tgf
(1-2tgB) -0,5 Do
¢anIb

i, ecam g0, /R, b >2(1-2tgf )2, TO HEBHITOZHCHILEE 3HAMEHHE C
paBHO

1,5

. hm\/(OJSqm +q,)/(@,Rpb)+1,5tg° B

[TpuHATOE 3HAUEHHE ¢ HE MOLKHO NPEBHILATE 3Ap; /(1 — 3tgh), a
TAKOKE JIMHY y4acTKa Oanku ¢ NOCTOSHHBIM 3HAYEHHEM f.
3aech: hy; — pabouas BRICOTA OMIOPHOro CeYeHHA OaTKH;

@n —CM. 11.3.32;

q: —cm.. 3.33;

B — yroa Mexay ¢:KaTol u pacTaHyTOH rpanaMu Oanku.

Pabo4uyro BBICOTY NPHHMMAIOT PaBHOU My = Mg +¢ tgf.

[IpH YMCHBIICHUN HUHTCHCHBROCTH XOMYTOB OT (4, ¥ ONOPHL [0
0sw2 B TIIPOJIETE CHEOYET MPOBEPHTH YCIO0BHE (3.50) npH 3HaUEHHAX (¢,
NPEeBBIUAOIUMX /; — JIHHY Y4YacTKa 3JIEMEHTa ¢ HMHTEHCHBHOCTBLIO
XOMYTOB {1, IIPH 3TOM 3Ha4YeHHE ()i, onpeaenstor o dopmyne (3.63)
mu60 no dopmyne (3.64) n. 3.35 B 3aBHCHMOCTH OT BBINOJHECHHS HIIH

(3.69)

20y +14
HEBBINOTHEHHA YCI0BHA € < s
1-2tgf

[Ipu peiictBMM Ha 0anKy COCPEAOTOYEHHBIX CHII, 3HAYCHHE ¢
NMPUHUMAKOT PABHBIM PACCTOSHHI) OT ONOPEI IO TOMEK IMPHIOKCHMA
3THX CHJI, 4 TAKOKe OmpeacnsaroT o gopmyiie (3.69) mpu g, = 0, ecau 310
3JHAYEHHE ¢ MEHbIIE PACCTOSHUA OT ONOPHI A0 1-TO rpysa.

3.39. g xoHcoaeH Oe3 O1THOOB BHICOTOHM, PaBHOMEPHO
YBEIMMHUBAOMICHCS OT ¢BOOOAHOrO KoHUAa K omope (uepT. 3.19), B
obmem ciayyae nposepsaroT ycaosue (3.50), 3amaBasch HAKIOHHBIMH
CEYCHUSAMH CO 3HAUCHUAMH C, ONPEACHIIEMBIMH 110 dpopmyae (3.69) npwu
1= 0 ¥ npHHNMAaceMBIMH HE ©0Jic¢ PaCCTOAHMA OT HAYAJA HAKJIOHHOTO
CEHCHHA B pacTAHYTOH 30He 10 omopel. Ilpu 3toM 3a hy u
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NPHHMMAIOT COOTBETCTBCHHO Pa0OUYyI0 BBICOTY H NMOMEPEYHYIO CHIY B
HAYa/1¢ HAKJIOHHOrO CEYEHHA B PACTAHYTOH 30He. KpoMme Toro, ecmm ¢ >
2h01/(1-2tgf), NPOBEPAIOT HAKIOHHBIE CEYEHHA, IPOBEACHHBIE [0
OTTOPHI.

[Ipy [OeMCTBHH HA XOHCOMbL COCPEAOTOMEHHBIX CHJI HAYAJI0
HAKJIOHHOTO CEYCHHS Pacno;IaraldT B PacTIHYTOH 30HE HOPMATbHBIX
CEYECHUH, MMPOBECACHHBIX YEPE3 TOUKH MPHIOKECHHUA ITHX CHI (CM. UEpT.
3.19),

[Ipy ACHCTBHM DPABHOMEPHO PAacHpPEacICHHOH HArpy3kH HIIy
Harpy3kd  JHHEMHO  YBCIMYMBAIOMICHCA K  ONOpe, KOHCOIb
PacCCYHMTHIBAKOT KaK 3JICMEHT ¢ TTOCTOSHHON BBICOTOH CEUCHHUA COIJIACHO

. 3.32 u 3.33, npuHuMas pabouyio BBICOTY Ag B ONTOPHOM CEYEHHH.
F F F

Yo— ; ""‘
T
‘F<> p= !
-3
Pl ]

o e
R s

Yepr.3.19. HakstoHHOE ceveHHe KOHCOIR ¢ HepeMeHHON BLICOTON ceveHHS

Jiemenmobl 6e3 nonepewHol apmamypbi

3.40. Pacuet aneMeHTOB D63 nonepeyHoN apMaTypsl Ha ACHCTBHE
TMOMEPEUHOM CHIIBI NMPOHU3BOIUTCA M3 YCIOBHH:

a) Qmax < 2:5Rbrbh05 (3-70)
rae Qo — MAKCHMAJIbHAS TIONEPEYHAA CHIA Y TPAHH OTIOPHI:
rae O, =M,/ ¢,
My —-cm . 3.32;
() - nmomepeyHad CHIa B KOHIE HAKJIOHHOTO CCYCHMI,

HAYHHAIOIIECTOCA OT OIOPHI ¢ QJIHHOHN NPOSKLHH ¢, 3HAYECHHE ¢
npHHHMaeTca He Oouee 3A,.
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[Ipu 3TOM, ecTM B mpeaenax ATHHBI ¢ He oOOpasyorca
HOpMAalbHEIE TpenMHHl [T.€. ecmu M < M,,,, rae M,,. onpeaensercs no
popmyre (4.3) m. 4.5 ¢ 3aMEHOU Rj; .., HA Ry}, Oy NMpuUHUMMAETCH He
MeHee

I P
Qarc =bSMd Rbt\l"' R. A4 ’
red bt**red
a6 Sys — CTATHUCCKMM MOMCHT YalTH TNPHBCACHHOTO CCUCHMA,
PacTOIOKEHHOH IO OAHY CTOPOHY OT OCH, MPOXOAAILEH Yepes
LHEHTP TAKESCTH, OTHOCHUTEILHO ITOH OCH.

XapakTePHCTHKY TPUBEACHHOIO CCUCHMA [.4, Spd H Apgd
ONPEACIAIOTCA COrIaCHO I 2,33 mpH KOIQPHUMEHTE NPUBEICHUS
apMaTyphal k 6eToHy o = E/E, .

[Ipu acHicTBMM HA 3JIEMEHT COCPEAOTOYCHHBIX CHJI 3HAYCHMA C
mpH MPOBEpPKE ycaoBud (3.71) MpHHHMAKOTCA PABHBIMU PaCCTOSHUAM OT
ONOPHI A0 TOYEK NMPHIOKEHHA ITHX CHI (CM. 4epT. 3.16).

IIpy  pacuere 2JJIEMEHTA HA  ACHCTBHE  PABHOMEPHO
pacrpeAe/ICHHOH Harpy3KH 3HAY€HHE ¢ MNPHHUMAETCS PaBHBIM

M, /Q,. (@pu 3ToM O = Uore), @ TAKKE PEBHBIM UIHHE IIPHOMOPHOIO
yyacTKa /), Tae He 00pa3yroTCsd HOPMAJIbHBEIE TPEIIHHEI (TIPH ITOM, €CJIH

l;> 3hg, Beerma O = Qb min). B 060ux cayuasx mpuruMaetes Q = Qo —
g.¢ (rae g1 —cM. 1. 3.33).

(3.72)

PacueT xe1¢300eTOHHLIX JJ1EMEHTOB N0 HAKJIOHHBIM CeUYEHHMSIM HA
aeiicue marnfaimero MOMeHTa.

3.41. Pacuer npeaBapUTEILHO HAMPAKCHHBIX 3JESMEHTOB 110
HaKJIOHHBIM CEYEHMAM HA ASUCTBME MOMEHTa (MepT. 3.20) npouszsoasr
H3 YCIOBHSA

M < M,+M,,, (3.73)
rae M — MOMEGHT B HAKJIOHHOM CEYCHHH ¢ JUIMHON IPOCKLMH ¢ Ha
NPOAOABHYIO OCh JJIEMEHTA, ONMPEACIAEMBIH OT BCEX BHEIUHHX
CHJI, PACIIOOKEHHBIX N0 OHY CTOPOHY OT pacCMATPHBAEMOro
HAKIOHHOIO CEYECHHS, OTHOCHTENBHO KOHLA HAKJIOHHOIO
ceueHHt (Touka 0), NMPOTHBOMOJIOXKHOrO KOHILY, V KOTOPOro
pacriojiaraercsi  NpOAOJbHAsA  apMAaTypa, HCNOBITHIBAKOILIAA
pPacTAXKEHHUE OT MOMEHTA B HAKIOHHOM CEYCHHUH (uepT. 3.21);
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M;

M,

— MOMCHT, BOCHpPHHHMAEMBIH TIPOAOJBHOH apMAaTYPOH,
nepeceKarmeH HAKJIOHHOE CEYCHME, OTHOCHTEHHO

NPOTHUBOIIOJIOKHOTO KOHUA HAKIOHHOrO ceueHus (Touka U);

— MOMEHT, BOCHPHHHUMAEGMBIH IIONEpPEeYHON apMaTypoOH,
NEPECEKAKILEH HAKJIOHHOE CCUCHHE, OTHOCHTELHO
NPOTHBOMNOJIOKHOTO KOHLA HAKIOHHOrO ceyeHHs (Touka 0).

MowmenT M; onpeaensoT 1o gopmyne

M,=N;z, (3.74)

rae N; — YCHINE B MPOAOJIBHOH PACTAHY TOH apMaType, MPHHUMEEMOE

pasHBIM Ry, +RA;, a B 30HC AHKEPOBKH — OIpEaeIIeMOe
COrJIaCHO M. 3.43;

Yepr.3.20. Cxema ycniuit B HAKJIOHHOM CeYeHHH [IPH pacdere M0

HarudaomemMy MOMEHTY

1] _
ek _ _ 7# £
HEEN L RN Y
" M=
<

C Lo [ 1 -
Q (
f * : . \\ 3rppa M
>3 ”-
Inip M =Qy_ﬂ?vipﬂ‘ LTS
\u\ /
~ M=ut,{c+?L‘)+EE
s
“\\_H
‘--.I.__-__L

Yepr.3.21. Onpenesienne pacyeTHOr o 3Ha4eHA MOMEHTA MIPH pacvyeTe

HAKJIOHHOFO CeYeHHs
a - ona caoboono onepmoii 6anxu; 6 - ons KoRconu



zs — IIN€Y0 BHYTPEHHEH napel CHI, OmpeacigeMoe no (opMmyne

- N,
2= Mo - 2R,b
CHKATOH HEHANpAraeMOH apMaTyphl NPHMHHMAEMOE HE MEHEe A, ~a.;
JOTyCKAETCA TaKkKe MPMHUMATS Z, = 0,9,

MoMeHT M, npH NONEpe4yHOH apMarype B BHIE XOMYTOB,
HOPMAIBHEIX K ITPOJOJBHOH OCH 3JIEMEHTA, ONPEACILIOT MO (POpMy e

M, =0,5q.c° (3.75)
rae {s Oonpenensror no gopmyne (3.55) n.3.32, a ¢ onpeseafOT
corracko n.3.44, u npuHUMArOT He Hoaee 2A;.

Ecom  xoMmMyrsl B npeperax IJIHHBL ¢ MEHAKT CBOKWO
HHTCHCUBHOCTD C (,,, Y HAYalda HAKJIOHHOIO CEYEHHA HA (;,), MOMCHT

M., onpeaensior no Gopmy e

M., =0,5q,,¢ ? - 0,5(d 1 = T N = )2, (3.76)

rac /i — JIMHA YYacTKA ¢ HHTCHCHUBHOCTBIO XOMYTOB Gy

3.42. PacueT Ha AcHCTBHE MOMEHTA NPOU3BOAAT QA HAKJIOHHBIX
CEHMEHHH, PACTIOIOKEHHBIX B MeCTaxX 0OphiBa IMPOJOIPHOH apMaTyPHL, a
TAKOKC y IpaHu KpanHeH cBOOOZHOH oropsl Oanok H y ¢BoOOAHOro
KOHLIA KOHCOJIEM NPH OTCYICTBHH Yy NOPOJOJBHOH apMaTyphl
CHeLHATbHBIX aHKEPOB.

KpoMe T1Oro, pacCUMTHIBAIOTCH HAKIOHHBIC CEYEHHS B MECTAX
PE3KOro H3MEHEHHS BBICOTHI 3JIEMEHTA (HAITPHMED, B MOAPE3KAX).

3.43. Ecim HaKJIOHHOE CEYCHHUE NMEPECEKACT B PACTAHYTOH 30HE
HANPATAEMYHO apMaTypy ©Oe3 aHkepoB B mnpeaciax NTHHB €€ 30HH
AHKEPOBKH /,,, TO yeHIHE N; onpeaeaseTca no gopmyie

ly
N, =R,A, -, (3.77)

an
rae /; — pacCTOAHKE OT TOPLA YJIEMEHTA 0 HA4aNa HAKIOHHOTO CCYCHU
B PACTAHYTOH 30HE.
[lpy HamHMuuM HeHAnpAraeMoOM pacTAHYTOH apmaTypel Oe3
AHKEPOB K 3HAYCHHIO N; MOKeT 100aBISThCA 3HAYCHHE

N”-..:RSAS;—S-sRA

(rae b — mupuHA CXKATOH TpPaHM), HO IIPH HAIHYHH

§TT83
2§

rae /; — paccTOAHHE OT KOHLIA HAanmpAraeMoH apMartypsl A0 Havalaa
HAKJIOHHOTO CEYEHHUA B PaCTAHY TOH 30HE,
/45 — JUTMHA 30HbI AHKEPOBKH HEHAMNPATAeMOH apMaTyPhlL.
JInHHa 30HBI AHKEPOBKH ONpeAcaTeTCA o GopMyne
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!an =0 RS d“ (378)
4Rbond

rae Ryong — PACHETHOES CONMPOTHBJICHHE CUCIUICHHA COOTBETCTBYIOLUCH
apMaTyphl ¢ OeTOHOM, PaBHOC Ryona = 1112Rpy,

N1 — KO3pDHIBIEHT, Yy4YUTHBAOIMH BIMIHHE MNOBEPXHOCTH
apMaTyphl H NMPHHHUMAaEMBIH PaBHEIM:

2,5 — a1 ropsAaYEexaTaHOM H TEPMOMEXAHMYECKH YINPOYHEHHOH

apMaTypH x1accoB A300 H Brie,

2,2 — and apMaTypHeIX KaHatoB Ki1acca K auameTpoMm 9 MM u
boee;

2,0 - 1n1a xonoaHoAeHOPpMHUPOBAHHOH apMaTyphl Ki1acca BS00;

1,8 — ana xonoaHoaeOpMHPOBAHHOM apMatypsl kinacca B,
nuamMeTpoM 4 MM u Honee;

1,7 — mna xonoanozedhopMUpOBAHHOH apMAaTypel kiaacca B,
agaMeTpoM 3 MM M apMATYPHBIX KaHaToB Kiacca K
AHAMETPOM 6 MM;

1,5 — ana rnagkou apMatypsel (knacca A240);

N2 — KO3DOUIMEHT, YMUTHIBAIOMINN BIMIHHC JHAMETPA 8PMAaTYPhI
U IMPHUHHUMASMBIN PABHBIM

1,0 - npu quamerpe d, <32 mM;

0,9 —~ npu mameTrpax 36 u 40 MM,

a - KO3QQHIMEHT, YYMTHIBIONMHH BIHAHHE MNONEPEYHOTIO
o6xkatia OCTOHA M MONEPEeYHOH apMATYphl H NMPHHHMAaCMBIH
PABHBIM:

a) 111 KparHuX CBOOOAHBIX Onop Oaiok,

ecnu 025 < %- <075 ~0,75:
b

eCnMH %-4’-<0,25 HITH gi>0,‘75 - 1,0,

b Rb
30eCh Oy, = Fyyp /Ay ;

Foup, Asup — OTIOPHAA PEAKLHA H ILTOMAAb ONHpaHHs OaIKH.
[ipu 3ToM, ecTH MMESTCA NMONEPEeHHAd apMAaTYpa OXBaThIBAKOIIASA
6e3 mpuBapku NPOAOCABHYIO apMatypy, KO3QduimeHT o AenMTCA HA

64,
BEIHYHHY |+ (rne 4,, H § — njJomags cedeHHa orudaromero
as

XOMYTa H €ro mar) ¥ npuHuMaeTcs He Menee 0,7,
6) nns cBOOOAHBIX KOHUOB KOHCONEH — 1,0.
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B moboMm ciryyae AnvHA 30HBI AHKCPOBKH IIPHHHMACTCA HE MEHEE
15d; v He MeHee 200 MM,

3.44. {1 ¢B0OOaHO OonepThiX 0a/0K HEBHIMOAHEHIIEE HAKIIOHHOE
CeYeHHE HAYMHACTCA OT TIPaHH ONOPH H HMEET IIPOEKLHIO C,
ONpeacIAeMYIO CleayrommM 06pa3oMm:

a) eCM Ha 0anIKy AeHCTBYIOT COCPEAOTOMSCHHBIC CHIIBI, 3HAYCHHSA
¢ TPHHUMAKTCA DABHBRIMH PACCTOSHUAM OT TPaHH OMOPHI OO0 TOUYEK
MPUIOKEHUA 3THX CHI, HO HE Gonee 27y, a Tarke paBHbLIM (nax 7 sy,
eCJIH 3TO 3HAYCHHUE MEHBIIE PAacCTOAHMA J0 1-r0 rpyaa;

6) ec Ha 6anxy AEHCTBYET PABHOMEPHO pacmpe/eieHHas
HArpy3Ka g, 3HAYEHHE ¢ ONpeaeIfoT no Gopmyne

Ormax
¢ =—22_<2h,, 3.79
— Mo (3.79)
rae gsy — CM. opmyny (3.55) n. 3.32.

Eciu xoMyrst B Inpeaenax AMMHBL ¢ MEHSKHOT CBOKO
HHTCHCHBHOCTS C () V HA4aJNa HAKIOHHOTO CEYCHHS HA (,p, 3HAYCHHE
¢ onpeaenaserca mo popmyne (3.79) npu yMEHBUICHHHM MHCIHMTEIA Ha
Ageoli, @ 3HameHaTrens -~ Ha Ag,, (tme /i — pMHA  y4acTKa
HHTEHCHBHOCTBIO (51, AQswl = Qswi — @sw2)-

Jns OGanox ¢ HAKIOHHOH CHXKATOH IpPaHBK NPH JCHCTBHH
PaBHOMEPHO pACIPEIACICHHON HATPY3KM § NPOBEPSIOT HAKIOHHKIS
CEYCHHA CO 3HAYCHHEM ¢, pABHBIM

¢ = Zmax ~Nst88 (3.80)
9w+ 94

HO He Gonee 2k, /(1-2tgf),

rae o — paboyas BEICOTA B OIIOPHOM CEYSHHH,
f — yron HaKJIOHA CXKATOH rPaHy K FOPH3OHTAJIH.

[Ipu pacTaHyTOH TrpaHd, HAKIOHEHHOH nox yraoM f Kk
FOPH30OHTAIH, B 3THX PopMyIax 3HaueHue tg S 3ameHaeTcq Ha sin f.

JIna kOHconeH, HArpyXKeHHbIX COCPEAOTOMEHHBIMH CHJIAMH
(4epT.3.20, 6) MPOBEPAOTCA HAKIOHHHIE CEMEHMA, HAYMHAIOIIHECA V
MECT NPUNOKECHUA COCPEAOTOYCHHBIX CHT BOMM3HM CBOOOAHOTO KOHLA €O

O

SHAYEHWIMH ¢ = —, (rae (Jy — nonepeyHas CHia B Ha4ane HaKJIIOHHOTO
95w

CeueHus), HO He 6osiee 2hy H He Oonee /| — pacCTOSHUA OT HAKJIOHHOIO
CCUeHHT N0 ONOpEL. ECHH TAKME KOHCOMH MMCIOT HAKJIOHHYIO CXKATYIO

rpamb, 3HAueHHe ¢ nNpuHMMaercs pasueM (O, ~ N.tgf8)/q.,, HO He
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Gonee 2k, /(1~2igB) u ne Gonee /,, rae hy — paboyas BHICOTa B HAuale

HaKJIOHHOTO CEYCHHA.

Ins  XOHCOMeH,  HATPYXKEHHBIX  TOJABKO  PaBHOMEPHO
pachpeneieHHON  HAarpy3KoH g, HEBHITOOHEHIEE — CEUCHME
3aKAHYHBAETCA B OTIOPHOM CEYCHHHM H UMEET JUTHHY IPOCKLIMH

R.A.,/l,+RA/
C‘=( 5 sp/an+ s s/qs)zs | (331)
Dsw T4

HO He Oonee 2hy,
mpu 3ToM, ec ¢ < /| — I, TO B Gopmyiae (3.81) mpumMMaeTCa
R,A,=0,0;
3I€CH Z; — OM. TL 3.41, [ — oM. 1. 3.43.

B ciayuae, ecn ¢ < [ — l,,, pacyer HAKIOHHOIO CCUCHHA IO
MOMEHTY MOXXHO HE IIPOH3BONTS.

IIpuMepsl pacuera

Opumep 11. [Jawo: xene3o0eTOHHAs IUIMTA TEPEKPBITHA ¢
pa3MepaMH TONEPEYHOro ceyeHus rmo 4epr 3.22; OeToH Kiacca B25
(R; = 14,5 MIla; Ry = 1,05 MIla);, pebpo nanTs ApMUPOBAHO ILIOCKHM
KApKACOM ¢ TMOMEPEYHBIMH CTEPXKHAMH M3 apMmaTtypsl Knacca B300
muameTpoM Smum (45, = 19,6 MM°, R,, = 300 MIIa) marom s,, = 200 MM,
ycunue oOxaTHa OT mpoaompHoM apmatyper B pebpe P = 170 xH;
pacyeTHas Harpy3ka, NPHXONAINAACH HA MOJOBHHY CEYCHHA ILIATH
g = 23 xH/m; BpemMeHHas uacTh Harpy3ku ¢y = 19 xH/M; nmonepeynas
CHJIA B OTIOPHOM CeueHHH pedepa Omgx = 35 kH.

725

130

85
Yepr.3.22. K npamepy pacueta 11

Tpelyemcs TPOBEPHTH MPOYHOCTH MO DETOHHOH NOJIOCE MEXAY
HAKJIOHHBIMH CEYEHUAMH, a TalKE NPOHHOCTH MO HAKIOHHAIM CCHCHHAM
Ha JEHCTBUE NMONECPSUHBIX CHII.
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Pacuer. U3 uepr. 3.22 umeem hy = 450 - 40 = 410 mm, b = 85
MM.

[Tpounoc s 6€TOHHOH NOJ0CH MpoBepsaeM H3 yCaoBHuA (3.49).
0,3R,bhy =0,3-14,5:85-410=151600H =151,6xH > Q... =55 kH,
1.€. MPOYHOCTh OSTOHHOH NONOCH! obecnevuena.

[IpOYHOCTH MO HAKJIOHHBIM CEYEHMAM MPOBEPAEM H3 YCIOBHUSA
(3.50).

[To dpopmyne (3.55) onpenenum

300:19,6

Qo = "S”“' = = 0 H/mM (xH/M)

[To dopmyne (3.53a) onpeacnsem xo3dduuueHT ¢, [Ins 3toro,
IIPHUHUMAA A =bh=85:-450=38250 vive BbIYHCIIMM

2

P 170000 P (P

- 100 _03065. Toraag, =1+16——-116
Ro4,  14,5-38250 e

R, 4, K4,
=1+1,6-0,3065-1,16-0,3065% =1.381.
[Iposepum ycaoBue (3.56)
0,25¢ R, b =0,25-1381-105-85=3085 H/mm > g, = 294

H/mMm, 1.€. yenoBue (3.56) He BRINOTHASTCH, H TOTAA NMPHHUMAEM ¢,R b
= 4¢,,,, 4TO COOTBETCTBYET M, = 6q h% =6:29,4-410" =
= 29,65 '106H'MM;

Qb in = 20s =2:29,4-410=24108 H; —L_=025; npn
‘Panrb

gl
miakeiglph

ITOM Cg = 2My = 2410 =820 mMm.

OnpeacnteM LIMHY NPOSKLHH ¢ HEBBIPOJHECHIICTO HAKIOHHOTO
CEYEHHMSA COTJIacHO m. 3.33.

q;=q9-0,5q,=23-0,5-19=13,5 xH/m (H/Mm™).

v 106
Tax KaK A—-—/{é-— =\F9’65 - = 1482 MM > 2 =
\ q 13,5 1-0.5 95w
e (Pant
- 2819 937 MM, NpPHHHMaeM ¢ = iy—@-=1482 MM, HO
1-0,5-0,25 \ 4

NOCKOMBKY 349 = 410 = 1230 MM< ¢, npuHuMaeM ¢ = 3k = 1230 MM,
470 CoOTBETCTBYET (Jp = Opmin = 24108 H = 24,1 xH.
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[Iposepsaem ycaoBue (3.50), npuuumas () B KOHIIEC HAKJIOHHOIO
ceucHud, T.€. Q = Opax — 91¢ = 55 -13,51,23 =38 4 xH.:

0, +0,75q,.c0 =241+0,75-29,4-0,82=42,2 xkH> @ = 38,4 xH,
T.€. IPOYHOCTH OOOro HaKIOHHOrO CeueHua obecneueHa.

CornacHo n. 3.36 Onpeae UM Sy, max, 38MEHAA ¢, R0 Ha 44,

Sy, max = §0,,R§£fzhg = 4qﬂwh(§_ _ 4-29.,4 :4102
| me Qmax 55000

= 200MM H KpoMe TOTO S, <hy/2=410/2 =205 MM, T.c. TpeOoBaHu

1.5.12 BBIMOTHEHEL.

Hpumep 12. [Jano: csoOoaHO ONepThlit KeNe300¢ TOHHBIN PUrEITH
nepeKkphiTiA InponaeroM / = 8,3 M HarpykeH paBHOMEPHO pacrpe-
NEICHHOH HArpy3koi: BpeMeHHOH 3KBuBaNeHTHOH ¢, = 114 xH/M u
NOCTOSHHOH ¢, = 46 kH/M; paszmeps! nonepewHOro ceueHud b = 300 Mm,
n = 800 MM, Ay = 700 MM, Geton xiacca B30 (R, = 17 MIla; Ry, = 1,15
MIlIa) xoMyThi cBapHeie H3 apmarypst knacca A400 (R, = 285 MIla);
yCHIHE mpeasapurenbHoro ooxkatus P = 1600 xH.

Tpebyemcs onpenenuTs AWAMETP H HIAT XOMYTOB Y OHOPEHI, a
TAKXKE BBIACHHTL HA KAKOM PACCTOAHHH OT ONOPHI M KaK MOXET OBITh
YBEJIMYCH HMX Iar,

Pacuer. HaubGommas nonepeynad ¢uia B ONOPHOM CEYECHHM
paBHa:

=359 MM > §, =

0. _q! _160-83 - 664 KH.
(3nech ¢ = gy + gz = 114 + 46 = 160 xH/m).

Onpenenum TpeSyeMy0 MHTEHCHBHOCTh XOMYTOB ITPHOIIOPHOTO
Y4acTKa COriaacHo mn. 3.34,6.

[TIo ¢popmyne (3.53a) ompeaennM KO3QPHUMEHT ¢, NMPHHUMAL

A =bh =300-800= 240000 MM® K Z =-1600“103 =0,392,
R4, 17-240000
/ 2
P P ,
@, =1+16 -—-1,16 =14+1,6:0,392~116:0,392° =14S5.
Ry 4, R4,

A3 popmy et (3.52) umeeMm
M, =15¢ R, bh; =1,5-145-115-300.700° =367,7-10° H'Mmm =
= 367,7 xH'm;

¢ =q, +0,59, =46 +114/2 =103 xH/m (H/mMm);

Oyt = 2./Mq, = 2./367,7-103 =389,2 xH.
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2Mb o 23677
max

0,7
0 y
= 386,6 xH, HHTEHCHBHOCTh XOMYTOB OnpeacseM 1o Ppopmyae (3.59):
2 2 2 2
4 On _ 6647 —389,2 =262,4 xH/M (H/MMm).

_ ¥max
QSw“

3M, 3:367,7
[Ipu 310M, nockoasky Uy = 3892 xH > ¢,Rbhy =
1,45-1,15:300:700 = 350200 H = 350,2xH, ocraBaseM g5, = 262,4 H/mm.
[Iposepum yci0BHE (3.56):
0,25¢,R,b=0,25-1,45.1,05-300 =125 H/MM < g;,, T.€. 3TO YCIOBHE
BBITIOJTHACTCA.
CornacsHo n.5.12 mar XoMyTOB y OIopsl JODKeH OnITh He OoJee
0,5ho = 350 MM u He Oosee 300 MM, a B nposete He Oonee 3/4hy =

= 525 MM. MakcuManbHBIH AT XOMYTOB Y OINOPBI COITACHO (POpPMYIe
(3.67) paBeH

Tak  xax @, =389,2 kH>—= — 664 =

. _ @, Rybhy _1,45-1,15-300-700°
T 664 -10°

[IpuHMMaeM mAr XOMyTOB y Onopsl §;=250 MM, a B MPOJIeTE — §3=
=28, = 500 MM,

= 369 MM.

_ 9081 _ 262,4-250 _ 2302
R, 285

Hpnmmaem B NONECPEHHOM CEUCHHHU TPH XOMYyTa guametpoMm 10
MM (A = 236 MM )

R, A 285-236
Toraa g, =~ = - =269 H/mm;
1 51 250

qe2 = 0,591 =0,5:269=134,5 H/Mm > 0,25 ¢,Rpb = 125 H/mm.

JUmiHy y4acTka ¢ HAUOOIBINEH HHTCHCHBHOCTBIO XOMYTOB (g
onpeaenseM COrJacHo I, 3.335.

Tax xak Aq,, =0,75(q.1 = 9sw2) = 0,75-1345=1009 H/mMm <
<¢, = 103 H/MM, 3HauEeHHE ¢ PABHO

Mb _ w:}_é?’7 =13,2M>3h0=3'0,7=2,1M.

Vql qu'w N103""10039
[MpuruMaeM ¢ = 2,Imu ¢ = 2hy = 2:0,7 = 1,4m. Toraa

M,jc+0 ,73q5,1C0 Omax + e _
11 C —
Aq,,,

Orcrona A4,,,
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_p 1. 367.7/21+075 2133 - 91,,4 ~664+103-21 _, 0

[IpHHHMAEM JTHHY IIPHOMIOPHOTO YHacTKa C MaroM XoMyTOB 3y =
250 MM HE MEHEE 2 M.

MMpumep 13. [awo: xeneso0eroxxas Oamka MOKPBITHA,
HArPYKEHHAA COCPEAOTOYECHHBIMH CHJIAMH, KaK MOKA3aHO Ha HCPT.
3.23.a; pa3MephI NONEPEYHOTO CEYCHHA — 1O HEPT. 3.23, 6, 6eTOH K1acca
B50 (R = 1,6 MIIa, R, = 27,5 Mlla); xoMyTsl H3 apMaTypHl Kj1acca
A400 (R, = 285 Mlla); ycumie npeaBapUTEILHOTO ob6xarua P = 640

a) Fi«778:H fg'm‘d" F; «77.8xH ﬂ 280

Yepr. 3.23.K npnmepy pacueTa 13

Tpe6yemca ONpEAeIMTh AMAMETP M IIAr XOMYTOB, a TaIOKC
BBISSCHHMTH HA KAKOM PACCTOSHHMHU ¥ KaK MOXKET OBITh yBEIM4YCH HX LIAr.

Pacuer. Cornacno 4ept.3.23,6 vmeem: b = 80 mm, A = 890 mm,
h, = 890 — 90 =800 mm. TTo popmyae (3.53a) onpeaeauM k03 PPUIHEHT

p 640-10°

. mpuuuMas Ay =bh =80:890= 71200 MM° H _ —
o T8 1 R, 4, 27,5-71200

= (0327:
( p
¢, =1+16 P -~1,16 L
Ry 4 R4
OnpeaeruM TpeOyeMyr0 HHTCHCHBHOCTH XOMYTOB COIJAcHO I
3.34,a, TPHHUMad MTHHY IPOCKUHH HAKIOHHOIO CCHCHHA (. PABHOM

~1+16-0327-116-0,327% =1399.
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paCCTOAHMIO OT ONMOpHI 70 MepBOro rpysa — ¢; = 1,3 M. Toraa
oy =€/ =1,3/0,8=1,625 < 2,0, u cneposatensHo, O = 0y =1,625.

1,5 1,5
=== +0,1875¢;, = —— +0,1875-1,625 =1,228.
Pl o ol 1,625

[lonepeynass cuna Ha PacCTOAHHM C; OT OMOPH pasHa () =
= 288,6 kH (cMm. dept. 3.23.,3).

3
HOCKOIIBKY 81 = Ql = 288’6 10 .= 2,015 > eapl —
o R,bh, 1399.16-80-800

= 1,228, 3HAYEHHE g1y ONpeaesiem no gopmyie (3.58)

& 15/ 2,015-1,5/1,625
=¢ R, b21—1"1-1399.16-80= =
= 160,4 H/MMm.

Oﬂpeﬂeﬂm BHAYCHUE  (5y2) TPH  3HAUCHHH ¢, DABHOM
PacCTOSAHHIO OT ONOPHI A0 BTOPOTO Irpysa — €3 = 2,8M.
0y =C,y/hy =2,8/08=3,5>2,0, cnenoBarensHo, Oy, = 2,0.

€

gepz = “]32 T 0,1875(%02 = ‘}‘15“ + 0,1875 2= 0,804
o, 3.5
CooTBeTcTBYIOWAA TTONepeyHad cuia pasua {J> = 205,2 xH.
0, 205,2-10°
TTockonpKy €4 = = - ~-=1432>€,5 =
2= R, bhy  1,399.1,6-80-800 7?2
= (),804, .
£,—-L15/0x 1,432-1,5/3,5
=@ R, b2 172 =1399.16.-80 21— =
Tow(2) = P67 6 2501, 0,75-2,0
=119.8 H/mm.

[IpuHMMaEM MaAKCHMATbHOE 3HAYCHUE Gy = 1) = 160,4 H/MM.
Cornacho n.5.12 war s,,; y onopsl a0/wkeH OpiTh He 6onee 0,54, =
400 MM m ne Oonee 300 MM, a B iponere — He Oonee 3/4h = 600 mm.

MakcumammHo monycTumsIi wwar v omopel cornacHo dopmyae (3.67)
paseH

2 » ¥ » 2
_@.RybH _1,399-16-80 3!300 180 vt
’ O 294,610

[IpurumaeM mar y onopsi s, = 200 MM, @ B 1IPOJIETE Sy, = 28, =
=400 MM,

§

160.4 - 200 2
O A =9owdw1 _ 200 =112,6 MM>.
TOROM8 Aot =7 p 785 M

SW
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IIpHuMaeM OOHOBETBEBBIE XOMYTHI AuaMeTpoM 12 MM (4, =
113,1 MM).

[l1vHy y4acTKa C IIAaroM XOMYTOB Sy ONPEACIAEM H3 YCIOBMyg
ofecmeyeHus  npoyHocTH  coraacHo  1m.3.35. Ilpm  3toM

wl

gsw1 — qsw2 = qsw2 = 80,6 H/Mm.

3azaauM  AMMHY Yy4acTKa € IIarOM  XOMYTOB S, PaBHOM
PACCTOAHMIO OT ONOPH X0 BTOporo rpysza /; = 2,8 M H IPOBEPHM
ycaoBHe (3.50) mpH 3HAYEHMH ¢, PABHOM PACCTOAHHIO OT OMOPBI A0
TPEeThEro rpysa: ¢ = 4,3 m > /.

TMockomeky 2hy + 1 = 2:0.8 + 2,8 = 44 M > ¢ = 4,3M, 3HaYCHHE
O« onpeaenaeM o gopmyne (3.63), mpHHHMAA ¢y = 2/ = 1,6M,

0., = 0,759,160 ~ (@1 = Cowz Xe =)} = 0,75[161,2-1,6 - 80,6(4,3 - 2,8)] =
=102,8xH.

[Ipu ¢ = 4,3 M > 3hy = 3:0,8=2,4 M 3HaueHHUEC ) COOTBETCTBYET
ero MHHHMATbHOMY 3HAYEHHIO (5 = O min = 0,5¢.Kedhg = 0,5:°1,399x
x1,6:80-800 = 71629 H = 71,6 xH. CootBercrByiomas nonepevHas
cuna paBHa ()3 = 121,8 xH (cM. uepr. 3.23 a).

Oy + Osw = 71,6 + 102,8 = 1744 xH > O; = 121,8 kH, t1e.
MPOMHOCTh HAKJIOHHOTO CeueHHA o0ecneyeHa.

Takum oOpa3oM, IIHHY IPHOMOPHBIX Y4YaCTKOB ¢ IIAroM
xoMyTOB 200 MM nprHHHMAaeM paBHOH / = 2,8 M npu mare xoMy1os 400
MM B ITPOJIETHOM YHACTKE.

Hpumep 14. Jano: mmra NEpeKpHITHA ¢ PacTAHYTOH TPAHBIO,
HAaKIOHHOK K FOPH3OHTAIH, C pasMepaMH 1o 4ept.3.24; OeToH kiacca
B40 (R, = 22 MIla, Ry: = 1,4 MIla); oaHOBETBEBBIC XOMYTHI M3
apMarypel kiacca A400 (R, = 285 Mlla) mmamerpom 10 MM
(A, = 78,5 MMZ) H maroM s, = 100 MM; yCHIHE NpeaBAPHTEIBLHOIO
obxarua P = 980 kH, BpeMcHHa® JIKBUBAJNCHTHAA HArpy3ka
qv = 24,2 xH/m;, nocrosuuas Harpyska q, = 7,8 xH/M; nonepeuHas cuia
Ha OMope Imex = 186 xH.

Ipebyemca mnNpPOBEPUTh IMPOHHOCTP HAKIOHHOIO CEYCHHA 10
MOTICPEHHOH CHIIE,

PacuyeT BemeMm cormacHo m.3.38.

U3 uyepr. 3.24 umeem hg = 300 — 75 = 225 mMm. Pasmep b
IMIPHHKUMAEEM HA YPOBHE CEPEaHHEBI BBICOTHI OMOPHOTO CEUCHHA:
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b =250 (300 -—60] 250-205 233 MM.
2 300— 60

[To ¢popmyne (3.53a) onpeaeanM k03 PHULIHMEHT f“’ npuEuMat A,
10 OTIOPHOMY CeyeHMI0 A; =bh = 233:300 = 69900 mm",

3
P__98010°
R4, 2269900

P pY
0, =1+16 -1,16[ =1416-0,637-116-0,6372 =155.
R, 4 Ry A, |

Torza @ R, b =155-14.233=5056 H.

Ilo dpopmyae (3.55) onpenensem

R A, 285785
= owflow 200789 _ 5537 Hium
Tow =" 100 -

3HaueHMe tg f cornacHo yept.3.24,a paBHO

tgf = 60;’6“’8300 =0,0815u1-2tgf=1-20,0815 = 0,837

g1 =g, +0,5¢, =78+0,5-24,2=19,9 xH/m.

[Io ¢popMmyne (3.68) ompesenseM IPOEKIMIO HEBHIOAHEHILETO
HAKJIOHHOTO CEYCHMA
f ] ' -
¢ = Ry L) 7— =223 Ik > 5 =
\ 1 /(@,Rob)+ 1,5t B \/19,9/505,6+1,15-0,0185

. —

= 1241 MM.

HpH ATOM 21701 — } Ztgﬁ —

(1-2tgB)? -0,5 T _
(0,, ba‘
=2:225 O’§37 = 785 MM < ¢ = 1241 MM, H
0,837-0,5-223,7/505,6
CIEIOBATENBHO, OCTaBMIeM ¢ = 1241 MM, HO IOCKOJbKY

= : = 893,4 MM < ¢, NPUHUMAEM ¢ =
1-3tgB  1-3-0,0815 P
= Cmax = 893,4 MMm. Toraa hy =c,,, /3 =893,4/3=2978 Mm.
[Iupsura peOpa Ha ypOBHE CEPEAHHBI BRICOTHI 1 = hy + a = 298 +
75 = 373 MM paBHO b =250- (3—22—3— —60] 24450 =226 MM, U TOrza
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Yept.3.24. K npamepy pacuera 14

P 980-10°
= bh=226-373= 84298 MM’ —— =- =0,528, ¢, =1+
4 W R4 22.84298 Pn

+1,6-0,528-1,16-0,528° =1,52.

[TockOMBKY ¢ = Cmax, &p = Qomin = 0,5¢0.Rebhy =
0,5:1,52:1,4226-298 = 71,6:10° H = 71,6 H.

Co =2hy =2-298 =596 Mm.

[TpoBepum ycnosue (3.50), mpuuumas (y = 0,75¢m¢0 =
0,75223,7-596 = 99994 H =~ 100 kH u Q = Qnx — qi¢ = 186 -
19,9-0,893 = 168,2 xH.

Oy + Qs =716 + 100 = 171,6 xH > Q = 168,2 kH, re.
IIPOYHOCTh HAKJIOHHBIX CEMCHMH 00¢cneyeHa.

Mpumep 18. [Jano: xene3obeToHHast aByckaTHas Oanxa ¢
pasMepaMH no 4epr.3.25,a 3arpykeHa COCPEAOTOMEHHBIMU CHIAMH OT
TITHT MOKPRITHA K MOABECHBIX KPaHOB, KaK IOKa3aHoO Ha 4ept. 3.25,6;
OGeron xmacca B40 (R, = 22 MIla, R,y = 1,4 MIla), xomyTH
IBYXBETBEBRIE U3 apMaTyphrl kaacca A400 (R, = 285 MlIla) amamerpoM
10 MM (A = 157 mm®) u marom s, = 100 MM, ycunme
npeasapuTeasHOro ooxarusa P = 1220 xH.
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35kH

Heprt. 3.25.K upamepy pactera 15

TpeGyemcs npOBEpUTH NPOYHOCT HAKIOHHBIX CEYCHHH IO
TIONIEPSYHOM CHIIE.

Pacuer BemeM cormacHo n.3.38. IlposepHM NpPOYHOCTD
HAKTOHHOIO CEYCHMA ¢ IIHMHOH NPOCKUMH, PABHOH DPacCTOSHMIO OT
OmOpBl A0 mepBoro rpy3a ¢; = 1,35 m. CornacHo 4eprt. 3.25,6 tg B =
=1/12,

BricOTa NONEPEYHOr0 CEYEHHA B KOHLE HAKIOHHOTO CEYeHMS
paBHa
h =800+ 1350/12 =912 mm.

OnpeneanM 3Ha4EHUE ¢, 119 ITOTO CEYEHMS COTIACHO 1. 3.32.
4 =bh+(p; —bJ, =80-912+(200-80)210 = 98160 mm>:
P 1220-10°

= (,5635;

2

\
(Dn =1+1,6 P """1,16[ }i =1+1’6'09565“1316'0!5652 =1!534
RbAl ‘RbAl/

R,A., 285.157
JHaYCHHE ¢, PABHO G, = =

S, 150

Paboyas BricoTa onopHoro cevyeHus pasHa 4;;=800 — 80=720 M.
ITockoasky 3HaYEHHME

= 2983 H/Mmm.
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hy r“ LS _ | =720 1) =770 MM
V0,754, /(9.Ryb)+1,518° 3 0,75-2983 15
\1532.1.4-80 127
MeHpIze ¢; = 1350 MM, npuruMaeM ¢ = 770 MM,
[TostHag ¥ padoyas BHICOTA NOMNEPSHHOr0 CEHEHHA HA PACCTOAHHM
¢, = 770 MM OT OTIOPH! PABHBI
h =800+770/12 = 864,2 mm; hy = 864,2 — 80 = 784 2 mm.

OnpeaenuM 3Ha4YCHHE ¢, A4 3TOro cedueHHA: A; = 80:864,2 +

103
120210 = 94336 an, —— = 1220107
R4  22-94336

=0,588, ¢, =1+1,6-0,588-

-1,16.0,588° =154
L5¢,RybH5 _ 15:1,54-1,4-80-784,2°
C 770
[Tpumumast ¢y = ¢ = 770 mMm < 2h,, HMeEEM
Qo = 0,75¢4,00=0,75-298,3-770 = 172268 H.
[Iposepsiem ycaosue (3.50), npurmmas 3HaucHue () Ha
paccTosHuu ¢ = 0,77 M OT OMOPH! PaBHBIM '
0 =380~ ?’;z (380-373)=376 xH:
Oy + Osw = 2048 + 1723 = 376,1 xH > O = 376 xH, Te.
IIPOMHOCTD 3TOrO HAKIOHHOIO ceyeHMs obecrieueHa.
[IpoBepHM NMPOYHOCTH HAKAOHHOTO CEHEHHUA ¢ AMMHOM MPOSKLIMH,

pPaBHOH pPacCTOAHMIO OT ONOPHI X0 BTOPOroO rpysa — ¢; = 2,85 m.

[TomHas u pabotas BHICOTa NONEPEHMHOTO CEYESHUA HA PACCTOSHHH
2,85 M OT OIIOPEI PABHEI

h = 800+2850/12 = 1037 mm; hy= 1037 - 80 =957 mm.
[Tockombky 3k, = 3957 = 2871 MM > ¢, OCTaBIIEM ¢ = 2,85 M.
AHAJIOTHYHO OTIPEACIAEM 3HAMEHHE @y

= 204780 H.

Torma (), =

P 1220-10°
RbAl 22'1 16560

sl
Ayl

A = 80-1037 + 33600 = 116560 mm’;

= 0,476,
0, =1+16-0,476-116.0,476° =1,50.
CornacHo n.3.32 onpenensem O,
0, =Ms _ L5¢,Rybhs _1,5-15:1,4-80-957°

= 80980 H.
c, c, 2850




OnpeaenseMm O, IpHUHUMAA ¢; = 2hp = 2957 = 1914 MM < ¢y =
2850 MMm.

Ow = 0,750,400 = 0,75298,3:1914 = 434250 H.

Oy + Qg = 80980 + 434250 = 515230 H = 515,2 xkH > Q; = 336
kH, T.e. IpOYHOCTH 3TOrO CeyeHHA TaKkxke obecneyeHa.

Opumep 16. /[Jano: MHOrOnmycTOTHas IUTHTA TIEPEKPHITHA
npoaeToM / = 5,85 M ¢ monepevHsIM CeuEeHHMEM 110 4epT 3.26; DeTOH
xnacca B25 (R, = 14,5 MIIa, R,, = 1,05 MIa, E, = 30-10° MIla):
youame obxatua P = 215 xH; BpeMEHHAS 3KBHBATEHTHAS Harpy3Ka 9y =
6 kH/M*; Harpy3ka oT COGCTBEHHOTO Beca IUIMTHI ¥ 104 g, = 5,2 xH/™"

1160
%
ugs®ooooM*
B 4314 A600
L 1190 1

YepT1.3.26. K npaMepy pacuera 16

Tpebyemcs BBIACHMTB, HEOOXOAHMA JH B IUIMTE TNONMEpEHHAas

apMaTtypa.
Pacuer. [IpoBepum ycIOBHSA MPOYHOCTH coOriacHo 11.3.40.
Paﬁot{aﬂ BBICOTA CCHEHHUA

= 220 ~ 30 = 190 MmMm.
Hpn IIUPHHE MIHTH 1,2 M HArPY3KH HA 1 IT. M ILTHTRI PABHAL.
a=lg, +q,.2=(52+6,0),2=13,44 xH/u;

g =g, +0,59,)1.2 =(5,2 +3,0)1,2 = 9,84 xH/u

gl 13,44-58S

[Tonepeunas cviaa B ONOPHOM CEUEHHM (J, ., = 3= > =
=393 xH.

[TposepuM ycaosue (3.70), NpUHHMAS MHHHUMANBHYX) MIMPHHY
ceyeHusd, 1.¢. b =1175-6-159 = 221 mm:

2 5Rybhy = 2,51,05221-190 = 110,2:10° H = 110,2 kH > Qo =
39,3 kH, 1.¢. ycaoBue (3.70) BRIMOIHACTCA.

[TpoBepuMm ycaosue (3.71), nmpuHHMMAs 3HAUEHHE ¢ PABHBIM
M, / Q. IIA8 3TOT0 ONpeacaIuM TEOMETPHMECKHE XAPAKTEPHCTHKH

NPUMBEACHHOTO CeueHHs, mpumuMas ¢ = E, /E, =2.10°/3:10° = 6,67 u
A, = 616 um® (4014).
niaomanab
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7 -159°
Apsg =1175:220-6=——+6,67-616 =139366+ 4109 =
= 143475 Mm°;
PACCTOAHHKE OT LSHTPA THXKSCTU J0 HM3a
y =(139366:110+4109-30)/143475=107,7 mu;

MOMEHT HHEPLHH

3 , 4
I, = 117512220 -6 229 +139366(110-107,7)* +

+4109(107,7 - 30)* = 8,80-10° mm*;
CTATHYECKHH MOMEHT YaCTH CEYEHMSA, PACIOJOXKEHHOH BBINIC
OCH, ITPOXOJAILCH Yepe3 UCHTP TAKECTH

1175(220~-107,7)° _ 159°

Sreqd =~ > =6 =54-10° mm’.
Toraa cornacuo ¢popmyae (3.72)
] P 881 215000
o=b4 R 1+ =221 1,05 {1+
< \ b”\ R A, 54.10° \/ 105 143475

= 58,9-10° H = 58,9 xH.
[Tockombky QOmex = 39,3 kH < Q.. = 589 xH, npo4HOCTH

HAKJIOHHOTO CEYEeHMA ¢ MIMHOH NpoeKuMH ¢ = M, / (. 38BEAOMO
obecneveHa.

[IpoBeprM ycnoBue (3.71), npuHUMAas 3HAYECHUE ¢ PABHBIM JIHHE
HPHOMIOPHOTO y4acTka /i 0663 HOPMAaNbHBIX TPEIIMH. 3HAUYCHHE [,
ONPEACITHM H3 PSIICHUA YPABHEHHS

2
“gizl “ﬁ"chra'

2
Onpez[emm MOMEHT M. cormacHO 145, npHHUMAad
:
W=t = 8310 _g17.10° s, W, =137, =13-817-10° =
Y 107,7

Woes _817:10°
A, = 143475
eo=y-—a=1077-30=777 mm;
M., =R, W, +Pe;+r)=105-10,62-10° + 215000(77,7 + 56,9) =
= 40,09-10° H-mm = 40,1 xH'm.
A3 BrIICNpHBE AEHHOTO KBAJAPATHOrO YPABHEHUA HAXOAHM C = /;:

=10,62- 10° MM’ i r = 124

= 56,9 MMm;
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i

I (1Y 2M. 58S [535) 2.40]1
f=bo L] oM 200 128} L1834
72 \(2] g 2 \[2 13,44 .

OnpeaenseM ko3 pduumeHT ¢, cornacHo m. 3.32.
[IIupuHYy CBECOB CXATOH IOJKH ONPEACIHM KAK CYMMY CTOPOH
KBAAPaTOB d, 3KBHBAJCHTHBIX MO IUIOMAZH CCHEHHIO NMyCTOT, 4 HX

TONIMHY h, KAK PACCTOAHHE MEXIYy 3KBHBAJCHTHBIM KBaZAPATOM H

BEPXHEH I'PaHBIO, T.C.

T

a, =D, |~ = 159\E— =1409 mm; b, ~b = 6a, = 6-1409 =

\ 4
= 845,4 MM;
he=(h-a.)/2=(220-1409)/2=39,5 mm.

Torma 4 = A— (b} - bJn;= 139366-845,5:39,5 = 105970 s’

P _ 215000 _ ...
R4, 14,5-105970
P (p Y ,
=}1+16—-116 —— | =1+16:0,14-116.0,14° =1,201.
o R, 4 R4

[Tockomeky ¢ = /1 = 1,316 M> 3hy = 3-0,19 = 0,57 M, npuxuMaeM
O = Obmin = 0,50,Rpbho = 0,5:1,201-1,05- 221-190 = 26.4810° H =
26,48 xH.

IlonepeyHas cuj1a B KOHIE BAKIOHHOIO CEUSCHHUSA PAaBHA

Q= Omex — 1¢ = 39,3 ~9,84:1,316 = 26,36 xH < {J, = 26,48 xH
1.¢. ycnoBue (3.71) BrImoMHseTcs and moOOBIX HAKIOHHBIX CEYECHHIA.
CaezoBaTeIbHO, MONEPEYHYK) ApMaTypy B IUIMTE MOKHO HE
YCTAHABJIHBATA.

Hpumep 17. Tpebyemcs no gauueiM npuMepa 11 nmposepuTs
NMPOYHOCTh HAKJIOHHBIX CCYEHHMH Ha NEHUCTBME H3rHbaroImero MOMEHTA,
MpHHUMAS PAaCTAHYTYIO MPOJOIBHYIO apMatypy pebpa niamuThl B BHAE
OJHOTO HANPAraeMOro CTEPHHA Ki1acca A800 numamerpoM 22 MM
(R, = 695 Mlla, A,, = 380 MM°) ¥ OIHOTO Heﬂanpﬂraemoro crepm
xracca BS00 mMeTpOM 5 MM (R, = 415 MIIa, 4, = = 19,6 Mm°); 06a
CTEP>KHA aHKEPOB HEe HMCIOT, UIHHA IUTOLIAAKH OMHPaHHA [, = 150 MMm.

Pacuet npoussoauM cornacHo nm. 3.41-3.44. Ilockonabky

NPOJOIbHAA apMaTypa HE MMEET AHKEPOB, YCHIHE B 3TOH apmarype N,
onpejaenseM COrnacHo 1. 3.43,
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Onpenenum KOC-)(I](DHI.[PIBHT BIIMSHUA IONEPEYHOro o00kKaTug

GetoHa @, npHHHMAs O, = Tsip _ Ornan _ 35000 =431 MIla,

Ay bl 85-150

Oy 4 31
R, 14,5
[Io dopmyne (3.78) onpesenseM IITHHY 30HBI AHKEPOBKK

HAPATaEMOT0 CTEPIKHA, MpUHKMad 17, = 2,5, 7, = 1,0, d; = 22 mm.

| ca-e g —a- B g 207582222 1090

4Rbona’ ARy, 4. 2,5-1,05
Jaa aToro crepxnsa /s = Iy, = 150 MM, TOT 22

N, =RA,_ 1 =695.38020 36277 H
‘1, 1092
AHAJNOTHYHO  onpeAenseM  JUIMHY  30HBl  GHKESPOBKH

HEHAITPATAEMOT 0 CTEPKHA, npuHmMas 7, = 2,0, d; = § mm:

[ockomky —= = (0,297 > 0,25, mpunuumaem ¢ =0,785.

[ =075 5 =185,3 MM.
421,05
Jlng aToro crepxkns /s = g, — 10 = 140 MM, TOTAa
N, ==RSASP—;-5- - 415-19,61140 _6145 H,
Qas ’

Hroro monHoe 3HaueHHe N, paBHO N, = 36277 + 6145 =42422 H.

IlpusuMmas wWHpHHY CXaTOM IpawH b = b, = 725 My,
onpeaeIicM IJICHO BHYTPEHHEH ITaph! CHUI.

Z, =hy -~ N, =410-- 42427 = 408 MMm.
2R,b 2:145.7235

Torna M, = Nz, =42422:408 = 17,3-10° Hmm = 17,3 xkH-m.

H3 npumepa 11 mmeem ¢q,, = 294 H/Mm u g = 23 H/mm
OnpenenuM IIMHY MPOSKIMM HEBLIFOJHEHIIET0 HAKJIOHHOIO CEYCHMS
no ¢opmye (3.79)

= Emec 99000 ;6500 > 2k =2.410=820 My,
qm +q  29,4+23

CJIeJ0BATENbHO, MPHUHUMAEM ¢ = 2/, =820 MM u Toraa

M, =05q..c°=05:29,4-820" =9,844-10° H-mm = 9,88 kH'm.

3a pacYETHBIH MOMEHT NMPHHUMAEM HMArHOAKIHH B HOPMAILHOM
CEYCHHH, NPOXOIAIIEM UYepe3 KOHEL HAKIOHHOTO CEYEHHd, T.C. Ha
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pacCTOAHHM (/, + C) OT TOUKH MPUNOKCHHA OMOPHOH peaximu (rac
l, = lup /3 =50 MM vepr. 3.27),

—— F“Tt)_ ——
| v
,-/// L
‘/‘r T )

£

10

O ﬂ(—fsw SH—

Yepr. 3.27. K npamepy pacdera 17

] 2
M =0 ll, +c) Q(J’; f 55(0,05 + 0,82) - 23(0*052““ 082) _
=39,14 xH'Mm > M; + M, = 17,3 + 9,88 = 27,18 kH'M, T.€. IPO4HOCTH

HAKJIOHHOIO CEYEeHHs HAa ACUCTBHE u3rudamomiero MOMEHTa He
ofecrieuecHa.

HobaB1aeM Ha NMPHOTIOPHOM VHACTKE HOTIOMHHTEIbHBIM Kapkac
IVTHHOH

[y = 400 MM ¢ nonepeyHsIMH CTEpkHAMH D8 A400 marom 200 mm.

Toraa no6aBouHOE NoNEPEeHOS aPMHPOBAHHE, BRIPAKEHHOE YEPE3 A5y,
PaBHO
R A, 285-503
Aqw = =
S, 200
aq.,=9, +7q,, =294+71,7=1011 H/mMm.
[Tpoexua HEBBIrOAHEHILIEr0 HAKJIOHHOTO CEYEHHS PaBHA
C = Qmax — Aq‘arwll — Qmax "~ A‘Isw] — 35000-7L7-400 =502,5 MM > 11=_..

“q+Qs*w1"Aqsw qd T+ den2 23"'2954
= 400 MM.

3uauenue M, onpeaenaem no popmye (3.76)
M_ =05q_,c?-05Aqg,,(c~-4) =0,5-1011-502,5% -
-0,5-71,7(502,5 - 400 = 13,14:10° H-m = 13,14 xH'm.

[, +¢=0,05+0,50=0,55 m.

=717 H/mm,




M = 550,55 — 12-0,55%2 = 26,77 xHM <M, + M,, = 173 +
13,14 = 30,44 xH-M, T.€. IPOYHOCTH HAKJIOHHOTO Ce4CHMA 00eCcTIeUeHa,

4, PACYET NPEJBAPUTEJIbBHO HAITPS)KEHHBIX
SJIEMEHTOB XEJE3OBETOHHBIX KOHCTPYKIIMIA
[10 NPEAEJBHBIM COCTOAHUAM BTOPON
I'PYIIIIBI

PACYET NPEABAPHTEJILHO HAIIPSKEHHBIX
KEJEZOBETOHHBIX 2JJEMEHTOB MO PACKPBITHIO
TPEIIUH

OBIUUE NOJIOXKEHHUA

41. Pacuer XKene30O0ETOHHBIX 3IEMEHTOB NPOH3IBOOAT 1O
HEITPOAODKMTEIBHOMY H IMPOAC/DKHTEILHOMY PaCKPBITHIO TPCILHH.
Henpono/mkuTeIbHOE PACKPBITHE TPEIUMH OMPEACIAOT OT
COBMECTHOI'0O ACHCTBHA INOCTOAHHBIX H BPEMCHHBIX (JUIMTEJIBHBIX H
KPaTKOBPEMEHHEIX) HArpy3ok, IIPOJO/DKHTENIBHOE — TOJBKO OT
NMOCTOAHHBIX ¥ BPEeMCHHBIX MTCHLHBIX Harpy3ok. I[lpu 3tom
K03 PHIHMEHT HAAECKHOCTH IO HArpy3Ke NMPHHUMACTCS paBHBIM Jr= 1.0,
4.2. Pacuer 1o pacKpeITHIO TPECILMH ITPOH3BOIAT U3 YCJIOBHS
Qere < ere,ults (4 1)
IO€ Qg — IIMPHHA PACKPBITHA TPEIIHH OT ACHCTBHA BHEIIHCH HATPY3KH,
onpenenseMasn cornacro m. 4.8-4,13;
Qoreylr = MPEACTBHO JOMYCTUMAS IIHPHHA PACKPBITHA TPEILHH.
JIis 31eMEHTOB, K KOTOPBIM HE MPEeABABIOTCA TpeOoBaHHS
HEITPOHHLIAEMOCTH, 3HAYCHHA A,y 1 MPUHUMAIOT PABHBIMHU:
- npH apMarype xi1accoB A240-A600, B500:
0,3 MM — IIPH ITPOACTDKUTEILHOM PACKPHITHH TPEIIUH,
0,4 MM ~ IIpU HEMTPOAOIDKHTEILHOM PACKPBITHH TPCHIUH,
- mpu apMmartype kiaaccop A800, A1000, a rawke B,1200 -
B,1400, K1400, K1500 (K-19) u K1500 (K-7) nnamerpom 12
MM
0,2 MM — TIPH NMPOAOIDKHTENBHOM PACKPLITHH TPELLIUH,;
0,3 MM — nPH HEMPOJOIUKHTEIBHOM PACKPHITHH TPEIHH,
- nipu apmarype knaccos B,1500 1 K1500 (K-7) muamerpom 6 u
9 MM
0,1 MM ~ IPH HIPOIODKUTEIBHOM PACKPBITHH TPEILIHH;



0,2 MM — PH HENPOJO/LKUTEIBHOM PaCKpPBITUH TPCIIHUH.
4.3. Pacuer no pacKpeITHIO TPEHIMH HE IPOUIBOAHTICHA, €CJIH
c0BI013ETCH YCIIOBHE
M< Mcrcp (42)
rae M — n3rubarommit MOMEHT OT BHCILHEH HATPY3KH,;
M.,.— H3ruaroumd  MOMEHT, BOCHPHHMMAEMBIH  HOPMAJIbHEIM
CCYCHMEM 3NeMEHTa 1mpuH  o0pa3oBaHMM  TPEIUMH M
onpeacaseMplid cornacHo . 4.4-4.6.

OIIPEAEJIEHHE MOMEHTA OBPA30BAHWSA TPEHIUH,
HOPMAJIbHbBIX K NIPOAOJBHOH OCH DJIEMEHTA

4.4. Usrnbaronwmii MOMeHT M., npu oO0pa3oBaHMH TpEIIMH
MOXKHO OIpeaetiaTh cornacHo m4.5 u 4.6 wm no aedopMaLHOHHOH
MOIEITH COr1acHo 1.4.7.

4S5, Momenr oOpasoBanHua TPEIUMH  MPEABAPHTEIBLHO
HaNPOKCHHBIX H3ruOAaeMbIX JJIEMEHTOB B  CTAaAHM IKCILTyaTALHH
(uept.4.1) ompeaenmor o Gopmy e

M= )’Wredet,.wr +P(¢0p + J"), (43)

rae W,.s — MOMEHT COIPOTHBICHHA TNPUBCACHHOIO CEYCHHA I
KPaHHETO PACTAHYTOrO BOJIOKHA, ONMPEIACIACMBIM KakK id

YIPYroro Tena no gopmyae
Wred =Ired/y; (44)
SHAYCHUA {,.q U Y ONPEASTIAIOTCA COTNACHO N.2.33;
y — K03 PULHEHT, OnpeaenseMsbii coraacHo 1adn.4.1;

eop — SIKCHCHTPUCHTET yCHIHA 00XaTHi P OTHOCHTENLHO LICHTPA
THKECTH NPUBEACHHOTO CCUCHHA, ONPEACIIEMBIH COTIACHO
. 2.36;

F — PacCCTOAHME OT LICHTPA TAKECCTH HMPHUBCIACHHOIO CEUCHHA IO

SAPOBOM TOMKH, 3HAYCHHE ¥ ONPEACIIETCH 110 (POPMYJIe

W, d
AL 4.5
Ared ( )

Jy =

rﬂe Argd'— CM. 1L 233.
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h

Yepr.4.1. CxeMma ycuiinil B 31010pa HANPSKeHHH B TONePevYHOM CedeHHH
3/1eMeHTa OPH pacueTe Ko ofpa3oBaHHIO TPeIHH B CTAAMH IKCILIYATAILHH
1 - a0posas mouxa; 2 - yenmp maxcecmu nNPuUGeOeHHO20 CeHeHUR

2. TaBpoBoe ¢ NOAKOH,
pacnoNOKEHHOH! B CXKATOH 30HE

30HE:
aynpu b,/ b<2

6)npu b,/ b>2
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Tabmua 4.1
Dopma rolepeyHoro

CevueHus | Koapduiuenr
e I
T [TpsMoyronsHOE 1.30

F P —

CCUCHHUS
¥

L
- *
A
3. Tasporoe ¢ nonko# (yinupeHuem), H
PACIIOIOKECHHON B pACTAHYTOM A N
1,20 -
1,15
Qi =
A— ~




g

CeyeHus

4. JIByTaBpOBO€ CHMMETPHYHOE
(xopodyaToe):

a)ynpu b,./b=1by/b<2
6)npu 2<b,/b=by/b<6
Byupu b, /b=bi/b>6

VIOBJIETROPSAIOIIEE YCIOBHIO
b, /b<3:

a)nipu by/ b <2

O)ynpu 2<bs/b<6

B) ipu by/ b > 6

6. JIByTaBpOBOE€ HECUMMETPHYHOE
yAOBJICTBOPAIOILIEE YCIOBHIO

b, /b<3:
a) Ipu by/ b <4 HE3aBUCHMO OT

OTHOLNECHHUS hy/ h
6) npu by/b>4uhe/h>0.2

|

| Bynpu b/b>4uh/h<02

1,30
1,25
1,20

1,20
1,15
1,10

1,25

1,20
1,25

Oxkonuauue 1a01. 4.1

DopMa nornepeyHoro

CEMCHHUN

D's

l: o] I:
5. JIByTaBpoOBOE HECUMMETPUUHOE e D £

:i‘__ 7%
EE 1
D'
> :“ b

4.6, MoMcHT 00pa3oBaHus TPCIIHH B 30HE CEYCHMA, PACTAHYTOH
OT JACHCTBHA YCHJIHA NMPEABAPHMTCABHOrO obkarusa (uepr.4.2) B CTaaum
K3rOTOBICHHUS, ONPEASAIOT IO QOpMyJIe

M cre yWr:legiler - P(l)(eﬂ pl Finf )’

(4.6)

rae W.! - suayenue W, onpemensemoe cormacuo m4.5 mua

PacTAHYTOTO OT YCHIHA 00kaTHA Py BOTOKHA (BEPXHETO);
Finf — PACCTOAHHE OT LEHTPA THKECTH NMPHUBCIACHHOTO CECYEHHUA A0
SIAPOBOH TOYKHM, HAauOO0aEC yHaneHHOH OT IPAHM JJICMEHTa,

pacTAHYTOH yCHIHEM P 1y,

Py v egy; — yCHIHA ODKATHA € YHETOM NEPBHIX MOTEPh HANPIIKEHUH H

€ro 3KCLUCHTPHUCHTET
MPHBEACHHOTO CeueHHA (CM. 11. 2.32);

OTHOCHTEIBHO LEHTPAa THKECTH

RY), - 3uaueHue Ry, TpH Xijacce GETOHA, YMCICHHO DaBHOM
NEPEAATOMHOH NMPOYHOCTH Ry,
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3uaueHun W,., H Fys JONMYCKACTCAd OMPEACIATE NMPH TEX XKe
JHAMCHUAX @ = K, /E, , YTO H B CTAIHH 3KCIUTYyaTaLIHH.

* “- ‘11
\\
\\\\
Asn At
o — A3
: :
A ** b
— —s
A

Yepr.4.2. Cxema ycuinil u on10pa HanpsizkeHHH B noepevdnoM ceHeHUH
3;7leMeHTa [pH pacdere 0o 06pa3oBaHAI0 TPeN[HH B CTAAHH H3TOTOBJICHHH
1 - yenmp maxcecmu npueedennoeo cevenun, 2 - A0POBAA MOUKA

Ecnu BeMHCACHHOE 3HAYEHHE M, OTPHLATEILHOE, ITO O3HAYAET,
YTO TPESIUHBI O0PA308aHbl A0 MPUIOKESHHA BHEIIHEH HArpy3KU.

MowmenT M B ycnosuu (4.2) onpeaenseTcs COrIacHo 1n.3.25 npH yy
= 1,0 Ip¥ 3TOM OH YYHTBIBACTCA CO 3HAKOM "TUTIOC", €CJTH HANPABJICHHE
3TOr0 MOMEHTa COBIAJAET ¢ HANpaBJICHHEM MOMEHTa YCHIHA Py H CO
3HAKOM "MHHYC" — KOT'Aa HAITpaBJCHHUA ITPOTHBONOIOMHBI.

4.7, OnpenencHue MOMeHTa OOpa3oBaHHUA TPCHIHH Ha OCHOBE
HEJIHHCHHOH Ae(OPMALHOHHOM MOJEIH MPOM3BOMAT HCXOAd H3
NMOMIOKEHHH, NPHBCACHHBIX B mm.3.26 u 3.27, npuHUMAS PACHETHBIC
XapaKTEPHCTHKH MATEPHANOB A NPESACTbHBIX COCTOSHHHM BTOPOH
rpynnei. IIpu atom yuutsiBaerca pabora 6eToHa B PacTIHYTOH 30HEC,
ONpEACAEMOH NBYXIHHEHHOH muarpamMmmon (dept.4.3), COrIacHo
KOTOPOH HanpsKCHUA OSTOHA O, ONIpeae.IOTCS CACAYOmMMUM 00pa3oM:

PH 0 < & < 8611,ea Ob = Epyred€s

PH Eps req < € < Ep Op = Rpyser
rae Ep;req — NPHBEACHHBIH MOAY b AchopMaLMil pacTaHyToro O¢ToHa,
paBHBIH

Ebt,red = Rbt,ser /Ebrl,red ’
— -5,
Ebtl,red = 8 10 ’

100



5
Epny = 1510,
3HaueHue M., onpeacMeTcs H3 PEIICHHS CHCTEMbl YPABHCHHH

(3.44)~(3.46), npuHMUMAd OTHOCUTEIbHYI achopMalo OeroHa Yy
PacTAHY TOH 30HLI PABHOH &y,

G\
Rbr,ser

OrCTQE b rec

v &

0 Eht1red Eht?

Yept.4.3. AByx/1nBeiinas 1uarpaMmMa COCTOSHAS PACTHHYTOrO0 GeToHA

ONPEAEJIEHHE LIUPUHBI PACKPBITHA TPEIIUH, HOPMAJILHBIX
K IPOJOJIBHON OCH SJIEMEHTA

4.8, LllupuHy pacKpeiTHA HOPMAJBHBIX TPEIIUH ONPEAC/MIOT IO
dopmy e

0]
Aope = ¢1¢2W§' f ls ) (47)

§

rO¢ 0, — NPHPALICHHE HANPSOKCHHH B NMPOJOJBHOH NpPEIBapHTCIBHO
HANPSOKCHHOHN apMAaTypEé B CEYCHHH ¢ TPEHIMHOM OT BHECIHHEH
HArpy3kH, onpeacasieMoe COraacHo 1. 4.9,

/; — 6a3oBoe (Oe3 yyeTa BMAA BHEIUHEH IOBEPXHOCTH apMaTypHl)
PacCTOAHHE MEXKIAY CMEKHBIMH HOPMAJBHBIMH TPEIUMHAMHY,
ompeaemiemoe cornacuo n.4.10;

@ — KOAQOULUHEHT, VUUTHIBAIIHA TPOAOKMTSIBHOCTE ACHCTBUA
HArpy3kH H NPHHUMACMbIN PABHBIM:

1,0 — npu HEMPOAODKUTEIBHOM JCHCTBHH HATPy3KH,
1,4 — nipu npOJOIKUTETPHOM JEHCTBUM HATPY3KH,

¢, — Ko3(pbduumeHT, YyuMTHIBaOmMH npodHI> apMaTYpH H
NMPYHUMAEMBIH PABHBIM
0,5 — o719 apMaTypBI NEPHOAHYSCKOTO NMTPOPHIIA U KAHATHOH,

0,8 — nng rnagxon apMaTypsl (kn1acca A240);

s ~ KO3 PHLIMCHT, VUHTHIBAIOMIMA HEPABHOMEPHOE PACTIPEACICHHE
OTHOCHTEIbHBIX acopMauuil pacTAHYTOH apMaTyphl MEXIAY
TPEIIHHAMH, JOIMYCKACTCd NMPUHHUMATH Y = l; €CIAH mpH 3TOM
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yveaosue (4.1) HE yAOBIASTBOPACTCH, 3HAYECHUC Y, CICAVET
OnpeaeaaTh cormacHo m4.11.

4.9, T[lpupamienHe HanpsOKEHHMH O, B PaCTAHYTOH apMartype

H3ruOacMBIX NPEABAPHTEIBHO HANPAKCHHBIX INEMEHTOB OMPEACIAIOT

o popmyse

P
0, =5 =Xy, (48)
red

rae S,.; — CTAaTHY4ECKHH MOMEHT OTHOCHTEJIbHO HCUTPAJIBHOH OCH
MPUBEICHHOTO CCUEHMA, BKIIOYAKILETO0 B €0 TOJNBKO
IOIAaah CECYEHHA CKATOH 30HBI OeToHa M Iomaau
PacCTAHYTOH H CXKATOH apMaryphl, YMHOXCHHBIC HA
k03P PHLMEHT MPHUBEACHHA apMaTypPhl X OSTORY «,, ; 3HAYEHHUA

Sreq BRIMHCIAIOT TIO hOpMyIe
\ ed = Sb + asl(S; o Ss ): (49)

r
3AECH: Sp, S , 5y — CTATHUECKHUE MOMEHTBI COOTBETCTBEHHO CHKATOM 30HEI

OeroHa, rMmIOmIAASH CXKATOM M PACTAHYTOM AapMaTYPH
OTHOCHTEJIBHO HEUTPABLHON OCH,
X — BBICOTA CK4TOH 30HBI OCTOHA, Ompeac/IaeMas U3 PELICHHA
YP8BHCHHA

If'ﬂ M ;
5o, p tew =) &)

l.; — MOMEHT HHEPLUMH YKA3daHHOT'O BBIC TPHBEIACHHOrO CEYCHMA
OTHOCHTEIBHO HCHTPATBHOH OCH,
€ — PACCTOAHME OT TOYKH IPHIOKEHHA YCHIHMA obxartua P a0
LUEHTPA THOKECTH PACTAHYTOM apMaTypsl, NPH 3TOM 3HAK
"mmoc" npHHHMAeTCA, eCAM  HAnpasJcHHE BpalCHUA
MOMEHTOB M H Pe,, coBnaaaior (4ept.4.4).
3naucHHe KO3(PPHULHMEHTAa NMPUBEACHUA apMaTypn K OCTOHY o,

OTPEACNAIOT 1O QOpMY JIe

Ol = Ly (4.11)

Eb,rad
rae Ep,s — NPUBEACHHBIH MOAyIb JeopManuH Cxatoro OeroHa,
PaBHBIN

Eb,red — Rb,ser/ebl,red ’ Sbl,red - 010015
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As

1

Ilﬂ +M
/ P

* —

- |
L As &s Os= Esfs

| ‘« __Ep _ Gb= Eplp,red

Asp

Yepr.4.4. Cxembl yeuauli 1 Hanpsoke HHO-AeGOPMUPOBAHHOTO COCTONHAS
CevyeHNd ¢ TpenmivHoOlM B CTAAHA KCIVIYATANIHA IIPH pacyeTe 10 PACKPbITHIO

TpemaH
1 — mouxa npunodcenus pasnodeticmayoweii yeunus e cocamoti 308e; 2 — yenmp

mANCcecmu cevenus apmamypol S

Kosdpduuuenr o,, a1a BCeX BHIOB apMaTypsl KpOMe KAHATHOM
MOMKHO NPUHMMATh PaBHBIM Oy =300/R, .., a 114 KAHATHOH apMaTyphl

~ 04y =270/R, ,,, (ta€ Ry, — 8 MIla).

JIng npAMOYroOAbHBIX, TABPOBBIX M ABYTaBPOBBIX CEUCHHI

3HAYCHHE 0 JOMYCKASTCA ONPEACIALT MO GOPMYJIE
o, = M. /z-P |
4, + A,
rae z — IJIe4O BHYTPEHHEH Maphl CHJ, paBHOE Z = ¢hg, a KOIPPHIMEHT ¢
onpeaenderca no 1adi. 4.2,
M; =M = Pe,,

3HaueHua o, onpeacnsemeie mo dopmyiaam (4.8) n (4.12), He
JODKHBI NPEBHIILATD R 50y — 0.

4.10. 3Hauyenue Oa30BOr0 pacCTOAHUA MEXAY TPCIIHHAMH /,
ONpeaACaoT 1o GopMyIe

(4.12)

Abr d
A +A4,
U npuHEMaloT He MeHee 10d; u 100 MM 1 He Ooaee 40d; u 400 MM,

[.=0,5

5

(4.13)
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Tadomma 4.2
e

. Koadppuuuentsi { = z/h, npyu 3HAYCHHAX 1G,;, PABHBIX

| ¥ | A 002 0,10 0,40 [ 0,50
0,0
| 0,66
09 10.82]0,8010,7710,76 10,74 { 0,71 [ 0,70 | 0,68 | 0,67 | 0,66 | 0,64
1,0 10,8410,82]0,78 10,770,741 0,71 | 0,69 | 0,67 | 0,66 | 0,64 | 0,62
0,60
>1,210.85/0,8310,79 0,77 10,74 1 0,70 | 0,67 | 0,65 | 0,63 | 0,60 | 0,58

0,2 0,70
0,73

| 0,73
0,72

0,70
079107910.79 10,79 | 0.78 078 | 0.78 | 0.77 0,77

0,78 [ 0.77
0,78 | 0,77

0,6
>1,210,900,88 (0,87 0,86 ]0,85]0,8410,8310,82 | 0,81 0,80 0,79

>0,8 0,80
m 0,82 | 0,82

| 0,89 | 0,88 {0,87 [ 0,87 | 0,86 { 0,85 {0,84 | 0,83 0,83 [ 0,82
>1,210,90{0,88108710,87]086! .85 |0,84(0,.8410,83{0,82]0,81

b, —b) +0, A +0, A, o A, +0, A,
L q)_f f f 1 ? 6' — .‘A_{i’ uasl — 1 4 : ,
bho P bh,
3necs: Ay, — Tmuomagp CeYEHHA pPacTAHYTOro OeTOHa,

ompeacngeMas B odmieM ciay4ae cornacHo yxasauuam mn. 4.7. Ilpu arom
BBICOTA PACTAHY TOHM 30HBI OeTOHA NMPUMHUMACTCH HE MEHEE 2a U He Donee
0,5Ah.

J1n8 NpAMOYTOMBHEIX, TABPOBLIX ¥ IBYTABPOBRIX CEHYCHUM BBICOTY
PACTAHYTOH 30HBI JAOMYCKACTCH ONPEACHATL C YYETOM YKa3aHHBIX

OTrpaHHYEHHH 110 Popmyie
= kYo, (4.14)

Iae Yo — BHICOTA pacTIHYTOH 30HBI OeToHa, ompercngeMasds Kak s
YyOPyroro Mar¢puana no MPHBCICHHOMY CEYEHHMIO ITPH
k03 QpueHTe NpHBEACHHA apMaTypsl K OeToHY & = £, /E} |
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k — mnonpaBO4YHBIH KOI(PODHLUHCHT, YMHUTHIBAIOIIMA HEyNPyrHe
nepopMaiMH pacTAHYTOrO 66 TOHA ¥ PABHBIM:
NS IPAMOYTOJbHBIX CECUCHHH M TABPOBEIX ¢ NOJKOH B CXKATOH
3oHe — 0,9;
AN JBYTaBPOBHRIX (KOpoOWATRIX) CeyeHUMIT H TaBPOBHIX C
IMOJIKOH B pac TAHY TOH 30HE — 0,985,
3HAYCHHE J MPHUHHUMAETCA PaBHEIM

5 d
Yo = & , (4.15)
Ared +P / Rbt,ser

TAC Sred — CTATHUYECKHH MOMEHT IPHBCICHHOIO CEYEHHSI OTHOCHTEILHO
pacTAHYTOH I'PaHH,
Aeq—cM. dopmyay (2.11) n. 2.33.
[Ipu pasmMyHBIX AMAMETPAX CTEPKHEH DACTAHYTOH apMaTyps
3HAYEHHE ds IPHHHMACTCA PABHHIM
ds - nld_fl +...+ defk ,
nldﬂ +...+ nkd,k
rae dsi,...dyg, — IMAMETPSI CTEPIKHEH PACTAHY TOU apMaTYPHI,
ni,... Ny —YUCJIO CTEPKHEH ¢ THAMETPAMH COOTBETCTBEHHO d,... d.
4.11. 3HaueHua ko3 pPHIHEHTA ¥, ONIPEASTLOT 1O PopMy e

v, =1-0,8 Ossare : (4.17)
O.S
A€ Ogcre — NPHPAMICHHE HANPAOKSHHH B PaCTAHYTOH apMarype B
CEMEHMM C TPEIUMHOH cpa3y nocae obpazoBaHug
HOPMAJIBHBIX TPCIUMH, ONPEAC/EMOE MO YKa3aHuaM 11. 4.9,
NPHHUMAasA B COOTBETCTBYKOINMX (opMynax 3HaueHHA M =
Mcn‘:; TAE Mcrc -~ CM. 1'[II44-47,
0; — TO 7K€, IPH JCHCTBUH PACCMaTPUBACMOM HATPY3KH.
Ecan o, .. > 0; mpuHUMAOT ¥ = 0,2,
4.12. HlupuHy pacKpsITHA TPEIUHH MPUHHMAOT PABHOM:
MPH NMPOACHKHTEILHOM PACKPRITHH
Qere = Qerpels (4.18)
ITPH HENPOJO/DKHUTEIBHOM PaCKPBITHH
Oore = Qerel T Qepe2 — Qeped, (4 19)
TAC G.re] — IIMPHHA PACKPBITHA TPEIIUH, ONMPEACHICMAS COrIacHO . 4.8
npH ¢; = =1,4 1 npu ACHCTBUU MOCTOSHHBIX W UTHTEIBHBIX
Harpy3ok (T.e. npuM = M);

ez — TO XKe, TIpH ¢; = 1,0 U JEHCTBUH BCEX HArpy30K (T.€.IpH
M =Mt0!);

(4.16)
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Qo3 — TO XK€, PH ¢ = 1,0 H JCHCTBHM NMOCTOAHHBIX H JTHTEIBHBIX
Harpy3ok (r.e. npu M = M)).
[llupHHy HENMPOAOKUTEILHOTO PACKPHITUA TPEIUHH MOXKHO
TaIoKE ONPENE/ATh MO (PopMyIe
ere = cra2(1 + 0=4A)# (420)

o, 080
o, —-08c

a 3HAYCHHA O; Oy O, ONPECIACNAKOTCA COITIACHO I 4.9 11pH
JEHCTBHH MOMEHTOB COOTBETCTBEHHO M,,, M; uM,,..
[1pu 3TOM, €CJIH BHINOTHACTCH YCIOBUE
A>t, (4.21)
MOJKHO IPOBEPATH TOJABKO NPOAO/DKHTEIBHOE PACKPBITHSA TPEUIHH, A
ecTd ycaoBue (4.21) He BBIMOJHACTCA — TOJABKO HENPOAOKMTCIBHOES
PACKPBITHE.
3aece: 1 =0,68 —npy  JONMYCTHMMOM IUMHPHHE NPOIODKHTCABHOIO H
HCMPOAOKHUTEIBHOrO PAaCKpPhITHA TPEIUMH PaBHBIX
cooTBETCTBCHHO 0,3 M 0,4 MM(cM. 11. 4.2);
t = 0,59 — npu 3THX BeauyuHAX, paBHbIX 0,2 1 0,3 MM;
t = 0,42 — npu 3Tux BeruuuHax pasupix 0,1 1 0,2 MM.
Ecmu nmpuuaro, uto y, = 1,0, to B dopmynax (4.20) n (4.21)
npuHuMaercs A =0, /0, .

4.13. lllupuHy pacKphiTHd TPCUIMH B 30HC CEYCHHA, PaCTIHYTOH
OT JHdEHCTBHA YCHIMA IpeaBapHTenbHOro oOkaTus B CTAAUH
H3rOTOBJCHMA, ONPEaeasOT coracHo mm. 4.8-4.11, npurnmas ¢, = 1,0,
¢, U ds — KaK 14 apMaTyphl, paCnoOJIOKEHHOH B YKa3aHHOM 30He. [Ipu
OTNPEACICHHH HAPUKCHHA 0 COTIACHO II. 4.9 3HAYEHHE €5, MPHHUMAIOT
KaKk PacCTOAHHE OT TOYKH NPWIOKCHHS yeHIHA P 10 LEeHTpa TAXKECTH
YKa3aHHOH apMaTypsl (BepXHeH, uepT.4.5), a MOMEHT M, NeACTBYHOMUH
B CTaAHH HM3rOTOBJCHHA, OTMPEACIAOT cornacHo m. 3.25 mpH yr = 1,0.
PacueTnsie comportuBicHHA Oc¢toHA Ry 5, M Ry, ONPEICIAOT INPH
Kaacce OCSTOHA, YHCICHHO PaBHOM NEPeaaTOYHOM MpPOYHOCTH OeTOHA

Rp,. Ycuaue mpeaBapureabHOro obxarus P onpeaenseTcs ¢ yuyeToM
TOJBKO MEPBLIX NOTEPS.

§,Cr¢
4

roe A=

5,01C
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S A I f )
A ?’/ : s/
AN / ’
W A=
‘ A £y G, = B,f, oy

Yepr.4.5. CxeMbl ycumiii 01 HanpsskeHHO-1ePOPMUPOBRAHHOI O COCTOAHER
CeIeHHA ¢ TPeIHHOH B CTaIUA HIrOTOB/ICHHUS
1 — yenmp maosecmu apmamypsl pacmanymott 301l

IIpuMepsl pacuera

Opumep 18, JJlano: MHOromyCTOTHas IUIMTA NMEPEKPHITHA — MO
yept. 4.6,a, 6eton knacca B15 (Ryer = 1,1 MIla, Ry, = 11 MIla);
reOMETPHYCCKHE XapAKTEPUCTHKH TNPHBEACHHOTO CEYEHHUA. ILIOLIAAb
A,q = 191920 MM°, paccTosHME OT LEHTPAa TKECTH JO PACTHHYTOIM
(skHel) rparu ¥ = 107,2 MM, MOMeHT nHepuH [,z = 1,132:10° mm”:
MOMEHT B CEPEAMHE MPOJETa OT BCEX HArpy3ok M, = 578 xH'wm,
MOMEHT OT NMOCTOSHHBIX M UTHTCILHBIX HArpy3ok M; = 46,5 xH-wm;
MPOJOIbHAA apMaTypa Ki1acca A540, nnomaapro ceueHusa 45, = 769 MM
(5014), ycumme npeaBapUTEIsHOTO obkaTHd (C YYETOM BCEX NOTEDH)
P =220 xH.

Tpebyemcsa pacCYUTATDh TUTHTY IO PACKPBITHIO TPENIMH B CTAAHH
IKCIUTYATALHH.

Pacuer. Onpeaensem MoMeHT 06pa30BaHMA TPEIIUH COTJIACHO
n. 4.5. Cornacuo dopmynam (4.4) u (4.5) MOMEHT COIPOTHUBJICHHSA

IPHUBCACHHONO CCUHCHHUA H AADOBOC PACCTOAHHMC COOTBCTCTBCHHO PABHBI
9
v _Ama _1132:10
red —
y 107,2

=1,056-10" Mm’;
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a)

14,60
—3
Vi ™ -
OO0 k5
\, 5814 A540
s 1490 >
D = 1475
5) — 5
m
Df""‘ 1475 )L_:

Yepr.4.6 K npamepy pactera 18
a - paxkmuyeckoe cevenue niumei; 6 -~ IKEUBAIEHMHOE CeHeHUe RAUMb!

e Wy 1056107 _
Ao 191920

[TockomeKy B MNIMTE PACcHmOIAracTCA, B OCHOBHOM, TOJBKO
HanpsracMas apmarypa, TO4MKA TNPHIOKEHHS yCHIHA oOkaTus
COBIIAZACT C LEHTPOM TKECTH apMaTyphl, T.€. &y, =y —a = 107,2 - 27
= 802 MM u e, = 0. Torma npu =125 (cm. Tabn4.l):
M, =125W, Ry, ., + Pleg, +7)=125-1,056-107 .11 +
+220000(80,2 + 55) =44,26:10° H-mMm = 44,26 kH-M <M, = 57,8 xH'Mm
7.6, TPEOIMHBI O0PasylOTCA, M CICIOBATEIBHO, PacyeT IO PaCKPBLITHIO
TPEeWHH HEOOX0aHM,

Onpensenum no dopmyne (4.12) npupailieHHe HATPSKEHUSA
HanpsAraeMoH apMaTypsl OT HCHCTBHA TNOCTOAHHBIX H ITHTEIbHBIX
Harpy30kK 0; = 0y, T.¢. npunuMag M = M= 46,5 xkHm.

[Tockomeky e, = 0,0, M; = M = 46,5 xkHM u roraa

e, M, 263 =0,211 m = 211 mym. PaGouas BrICOTA Ce€YEHHA paBHA
P 220
hy=h—a=220-27=193 Mm, s =2-1——1—:1,09.
hy 193

CeyeHHne MIMTE NPEACTABAAEM B BHIC JBYTaBPOBOrO CEHEHHS,
3aMCHHB MYCTOTHI NMPAMOYIOJILHHKAMH, KBHBAJCHTHBIMH I10 TUIOINEIH

U MOMEHTY uHepumHd. LliMpuHa H BBICOTA TAKOr0 IPAMOYIOJbHHKA
COOTBETC TBEHHO PaBHbI;
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A =0,907D = 0,907-159 = 144,2 mm; B = 0,866D = 0,866:159 =
= 138 MM.
Toraa u3 4epT. 4.6 umeeMm:

b, =b,=1475 mm; b = 1475 - 7-144,2 = 465,6 Mm; h, =h; =
220-138 _

> 41MM. [Ipunumas A;p = A; =00, HMEEM
-k, (1475-4656)41 0 4c
CAY 465.6-193 B

Koapduumenr  npusenenus  paBeH o, =300/R, ;,, =
=300/11=273, Toraa
A .
sy _ 27,3:769 0.233
bh,  465,6-193

#asl =

[Tpu %=1,09, or = 0,46 u pa, = 0,233 u3 tabn. 4.2 HaxoAuUM

¢=0,81, Toraa z = chy=0,81:193 = 156,3 Mm.
M, /z~-P 46,5-10°/156,3 220000

C. = — =100,8 MlIa.
T4, 769
AHAJOrHYHO ONPEHAECINM 3HAUESHUE O, NMPH JCHCTBHH MOMCHTA
e 4426

M=M,~==4426 xH'M;, —= = =1,04
hy 220.0,193

[Tockoabky coriaacHo 1abn4.2 B JAHHOM CAy4ac IPH 3HAUCHUH
e e

“£ 51,0 k03QPHIHEHT ¢ HE 3aBHCHT OT —-, MPHHHUMAEM BBIMHMCIICHHOE
BhIIE 3HauUcHHE Z = 156,3 mM. Toraa
5 o 4426100 /156,3 ~220000
5,Cr¢ 769

[Ipu MmoMeHTE OT BCex Harpy3ok M = M,,, = 57,8 xH'Mm 3HayeHue
G, PABHO

= 82,0 MIla.

57.8-10°/156,3 - 220000

769
[Tposepum ycaosue (4.21), mpunumas £ = 0,68,
-~ 0,80 ~08-
_ O'sl oo sere 100,8 0,8 82 _ 0,272 <t= 0,68,
0,-080, .. 1948-08-32

O

=194,8 Ml]a.
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CICAOBATEIbHO, NMPOBEPAEM TOIBKO HEMPOJO/UKMTEIBHOE PACKPHBITHE
TpenmH 110 opmye (4.20).
ITo popmyne (4.17) onpepensem ko3 PuitHeHT W, MPHHUMAA O
= 194 8 MIla
82

o)
v, =1-08—"=1-08—-=0,663.
o 3

OnpenenuM pacCTOSHUA MEXAY TpeiuHaMu [, cormacHo 1. 4.10.

Bricora 30HBI pacTaHyTOro ©O€TOHA, OMNpPEICACHHAsA KAK IJId
YIIPYTOTO MAaTEPHANA, PH Syeq = Ay = 191920:107,2 = 20574000 mm*
paBHa

Yo =

Sea_______ 20574000
Ay +P/Ry ., 191920+220000/L1

8 ¢ y4ETOM HEYNpPYrux aedopmauumii pacTaHy Toro 6¢ToHa

Y, =Ky =095-52,5 =499 mm,

[Tockomeky y; < 2a = 2:27 = 54 MM, pUHUMAEM V; = 54 MM > Ay =
=41 MuM. Toraa naomass ceUeHHS pacTAHYTOro 6¢TOHA paBHA

Ay =by, +(b; ~bJr, = 465,654+ (1475 - 465,6)41 = 66530 mu’,

%t 4, =0,52222014 = 605,6 wox.
7 769
[Tockomeky /; > 400mM H [, > 40d = 40-14 = 560 MM, npuHUMaeM
[, = 400 MM.

[To popmyne (4.7) onpenensieM a2, IpuHuMas ¢ = 1,0, ¢, =0,5

Aren = PP %"-ZS =0,5-0,663 21)%%30400 = 0,129 MM

Ao = Aope (1 +0,44) = 01291+ 0,4-0,272) = 0,164 MM,

YT0 MEHBIIE NPSACIBHO AOMYCTHMOrO 3HaueHus 0,4 MM.

Ipumep 19. Jano. mmra nepexpaitua nmo 4epr. 4.7, GeroH
Kiaacca B2S (Rpeer = 1,55 MlIla, R, = 18,5 Mlla); reomerpuucckue
XapPaKTEePUCTHKH TMOJOBHHBI INPUBEICHHOIO CEUCHMS. momamy A.g =
5.55:10% mm?, pPaccTOAHME OT LUCHTPA THKECTH CEYCHHA OO0 PaCTAHYTOH
(rrpkHEH) rpaHM ¥ = 220 MM, MOMEHT MHEPUHH [y = 718:10° mm™;
HampsAracMas apmatypa kiaacca A600, nuomanpio ceyenus A, = 491
MM (1025); HesanpsAraeMas apMaTypa, PacTAHYTas H CxKaTas, Kiacca
A400, momampio CeueHHsA COOTBETCTBEHHO A, = 78,5 Mm* (1910),

A, =503 MM® (108); MaxCHMaIbHBIH MOMEHT AN TONOBHHBI CEMEHUA
IIHTBI, OT BCEX HAarpy3ok M, = 66 kH'M, oT nmocToaHHBIX H

5 MM,

[ =05
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ANMUTCNIBHBIX HArpy30k M; = 60 xH'M, ycumie npeasapureIbHOrO
obxatHa (¢ ydeToM BCexX moteps) P = 150 xH, ero 3kCHeHTPHCHUTET
eOP = 165 MM.

CUMMempUY lgot

A
1@12]!‘/%00 1@2%600

Yepr1.4.7. K nprmepam pacdeta 19, 20 n 21

Tpebyemcs pacCUNTATh IUIHTY IO PACKPHITHIO TPEHIMH B CTAAUH

FKCTUTY ATALIVM.
Pacuer. OnpeaeaseM MoMEHT 00pa30BaHMUS TPENIHH COTJIACHO

n. 45 MOMEHT CONpOTHBICHHA IIPHUBCACHHOTO CEYCHHA A

PaCcTAHY TOU I'PaHM PABECH
6
W.a= red = 718-10 =3,26-10° Mm”;
Y
6
AAPOBOE PACCTOAHHE ¥ = W red = 3’22 10* = 58,8 MM.

A, 555.10°
Toraa ipu v = 1,3 (cMm. Tabn.4.1)
M, =W, Ry .. +Pley, +r)=13-3,26-10°.155+150-10*(165 + 58,8) =

= 40,14-10° Hmm = 40,14 xHM < M, = 66 xH'™M, Te. Tpemmss
o0pa3yrTCa, M CIEIOBATCIBHO, pPacyeT [0 PacKphITHIO TPECLIMH
HeOOXOaHM.

Onpeacamm 1o ¢opmyae (4.12) npuHpaumicHUE HAIPAKEHUA
HanparaeMOH apMaTypsl OT JCHCTBHA INOCTOSHHBIX H UTHTEIbHBIX
HArpy3ok, 1.€. npuruMasg M = M;= 60 kH-m.

Pabouyas BbICOTA CeHYEHHA paBHA A =/ — a = 350 — 50 = 300 mMm.
[Ipunumas e =y — a —egp= 220 - 50 ~ 165 = 5 MM, nosryyaem,

M, =M + Peg, = 60-10° + 150105 = 60,75-10° H-mm,
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< roraa & = Ms 60,75-10°
hy, Phy, 150-10°-300
Koopuumenr npusencHus a, paseH o, =300/R, ., =
=300/18,5 =16,2. Toraa, npurumas cormacHo 4epr.4.7 b = 95 mm,

HMCCM

=1,35.

4y + 4 )y (491+785)16,2

X, = = (0,324,
Hs1 bh, 95.300
b, ~b), +a,d,  (475-95)50+16,2-503
Pr=—= o 2 —— =0,695.
bh, 95.300

M3 1ab. 4.2 ipu pa,; = 0,324, ¢, = 0,695 u %:1,35 HAXOM

¢ = 0,82. Torga z = ¢ho= 0,82:300 = 246 MM; Ay,+ A; =491 + 78,5 =
596,5 MM*:
M,/z-P _60,75:10°/246 -150000
A, + A, 569,5

AHaNOrUMHO ONPEACHIeM 3HAYCHUE O oy IIPH ACHCTBHHM MOMCHTA
M= cre - 40,14 KI'I'M.

M, = 40,14:10° + 150-10°-5 = 40,89-10° H-mm;

6

[, | W8I0 o,

hy 150-10°-300

Cornacuo 1abn. 4.2 ¢ = 0,82 u z = 246 MM, TOrAa

" 6
o =g, = 308910 246 ~150000 _ oo & aira
* 569,5

[Ipu MoMeHTE OT BCeX Harpy3ok M =M,,, = 66 xkHm
M, = 66:10° + 150-10°-5 = 66,75-10° H-mm;
6
5 = 667510 /246150000 _ 1\
569.,5
[Tposepum ycnosue (4.21), npunwnmas ¢ = 0,68,
0, =080, .., _17024-08-285

= 170,24 MIla.

O, = o.sf -

A= = 2007 =0,775 >t = 0,68,
c,~080,,. 2131-08.285

CACAOBATC/IBHO, IIPOBEPACM TOABKO HNPOIJODKHTCIBHOE PAaCKpPBITHE

TPEILHH.

[Io popmyae (4.17) mpu o, = o4 = 170,24 MIla onpeaenum
ko3 pPuueHT
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v =1-082see —1_08-2%2_ _ 866

O, 170,24
OnpenenuM paccTOAHHA MEXKAY TPEIHHAMM /, cornacHo 1. 4.10.
Bricota 30HE pacTaHyTOro O€TOHAa, ONpeACIeHHAY KaK A

YHPYTOro MaTepHANA, TMPH Syey = Ay = 5,55:10%220 = 1,22:10" mm®
paBHA

S e 12240
Arq+ P/Ry ,, " 5.55.10° +150-10°/1.55

a ¢ YUETOM HEynpyrux acdopMauuil pacTaHyTOro 6€TOHA
=ky, =0,9-80,2 =72,2 mm.

[Tockomexy y, < 2a = 2:50 = 100 mM, npuaEMaeM V; = 100 M.
Torga naomaae ceyeHMs pacTAHYTOTrO OeTOHa paBHa
A, =by, =95:100 = 9500 mm*.

YepeaHSHHBIH AUAMETDP CTEPKHEH PACTAHYTOH apMarypul PaBeH

Vg = = 80,2 MM,

25% +10°
d, = = 20,7 mm. Toraa
25+10
| =05—t g 2052920721727 wm.
Ay, + A, 569,5

[Tockomeky /s < 10d; = 207 MM, npuauMaem /s = 207 Mm.
[To bopmyne (4 7) onpeaenaeM a.,.,, ipuauMas ¢; = 1,4, ¢, =0,5:

Qo1 = PPV, 31 =14-0,5- 0866127(1"(‘3?207:0,107 MM, YTO
MEHBIIE MPEeACIbHO AONYCTUMOro 3HaueHus 0,3 MM.

Hpumep 20. Jano: nmura nepexkpuiTHa 1Mo uept. 4.7, yCHIHE
NpeaBapHUTEABHOro 00XKaTHA ¢ YYETOM NepBeIX noteps Py = 230 kH,
€ro IKCUSCHTPHUCHTST OTHOCHTCIBHO LSHTPA THKECTH NPHBEACHHOIO
CE4eHHA €pp; = 167 MM; mepeaaTouHas npoyHocTs HeToHa Ry, = 20 MIla

(Rgf!le, 1,35 Mlla, Rg P) = 20 MIla); MOMEHT OT Beca ILIHTEI,

,SET

BOZHUKAIONIMH IIPH NOABEME IUIUTBI H PacTArHMBAIODIMH BEPXHIOKO
rpaus, M, = 5,3 kH'M; ocTansHbIe 1aHHBIE H3 npuMepa 19,

TpeGyemca pacCUMTATh IUIUTY IO PECKPBITHIO TPEILMH B CTAAMU
H3rOTOBJICHHA.

Pacyer. CHayana BRIACHHM, 00pa3yrOTCH JIH BEPXHHE TPCIUMHBI
B CTaIHMH H3rOTOBJECHHA OT YCHJIHA IPEABapPHTEILHOrO O0XKATHA
COTJIaCHO 11.4.6.
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Mowmenr conporusienus W, onpeaemseM no dopmyne (4.4),

IIPHHMMAA 33 ¥V PACCTOAHKE OT LUCHTPA TAKECTH A0 BEPXHEH I'PaHM, T.€.
y =350 -220 = 130 mmM,

I, 718:10°

y 130

W Bup 106
Torna Bof = red — 55210

A, 555-10°

[To popmyne (4.6) onpeacmaeM MOMEHT OOpa3zoOBaHHA BEPXHHMX
TPEIUMH

WIERE)  — Piyleops = Nug ) = 115-5,52-10° 135~ 230-10°(167 - 99,5) =

= -6,910° HMM < 0,0, T.e. BepXHHE TPCIUHHBI OOPA3YIOTCA 1O
IIPHJIOKCHUA BHCIUHEH HATPYIKH.

OnpeaenuM IMPUHY HEMPOJODKHTEIBHOIO PACKPHITHA BEPXHHUX
TPEIWMH ¢ YYeTOM YKa3aHui n.4,13,

3a pacTAHYTYIO apmaTyp;f MPHUHHMAEM BEPXHHH HEHANPAracMbIH
crepxeHs D8, 1.¢. A;= 50,3 mMm“. Torga paGouas BbICOTA CEYCHHS PaBHA
ho=h-—a,=350-25 =325 MM,
8 pacCTOAHHE OT TOMKH MNPHIOKCHHA YyCHIHA oOxatua Py, 10
PacTSHYTOH apMaTyphl PABHO €5, =V + €g, — a; = 130 + 167 — 23 =
= 272 MM.

Momentst M, H Ppes, HMEIOT OJHHAKOBOE HAIIPaBICHHE
BpAILCHMA, CIAOBATENbHO, M, = Pyye,, + M, = 230:10°272 + 5,3-10° =
= 67,,86-106 H-MM u s = M" = 467’86 ' lOJﬁ = (),908.

hy Pyhy  230.10°-323
KoadppuuneHt npuBeICHNA 0, PaBeH
o = 309 = 300 =13,
51 E(:gsz: 70
Aoy 503-15
bk,  95-325

B coxaToft (HyKHEH) 30HE CBECH OTCYTCTBYIOT, & A, +4,= 491 +
+ 78,5 = 569,5 MM* (@25 + ©10).Torza
A, + A 569515

bh, 95325

WP = =5,52-10° mv’.

=995 Mm.

Toraa o, =

= (,0244.
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Us mabr 42 mpu pa, =0,024, ¢,=0277 n fh§=o,903

paxoauM ¢ = 0,86. Torma z = ¢hy = 0,86:325 = 279,5 mwm.
M,/z- R, 6786-10°/279,5 -230-10°
A, 50,3
< R; ser = 400 MI1a.
OnpeaenuM pacCTOAHHA MEXKAY TPEIMHAMH /; cornacHo m. 4.10.

BricoTa 30HBI pacTAHYTOrO OSTOHA, OMpEnENeHHAS KAK [ yNpPYroro
MATEPHANA, TIPH Syei = Aoy = 5,55°10%130 = 7,215-10° MM’ pasHa

S, 7,215-10°
A4+ Py /Rbm, 5,55.10* +230-10°/1,35

a ¢ YMETOM HEYTNpYyTHX aedhopMaLuii pacTAHYTOrO O€TOHA

V, =Ky =0,95:319 =30,3 Mm.

[Tockomexy y; < 2a = 2:25 = 50 MM, npuHuMaeMm y, = 50 MM = Ay,
T.€. 38 IUIOIIAZbL PACTAHYTOH 30HB IIPHHHUMAECM IIOHAAb CCHEHHA

BEPXHEH ITOJIKH
A, =475-50=23750 mm",

Torza /, = 0,5%%, = 05-2—-262298 1889 Mwm.

o, = =2543 MIla <

Yo = =319 MM,

3

ITockoneky /; < 40d; = 40-8 = 320 MM 1 /; < 400MM, npuHUMaEM
[, =320 mm.

MIupuHy packpeITHA TPEHIMH onpeaenseM no Qopmyne (4.7),
NPHHUMAA

2543

(01:10 (92”':05 Ws" 1,0
5 2] =0, 5200000320= 0,2 MM, 4YT0 MEHBIIE

c:rc 2 = q’l‘PZyls

IIPEACIBHO AONYCTHMOrO 3Ha4YeHHUA 0,4 MM.

PACYET IIPEABAPHTEJ/IBHO HANIPAXKEHHbIX
AKEJIE3OBETOHHBIX DJIEMEHTOB 110 AE@OPMAIIUAM

OBHIHUE HOJOXEHHNA

414, Pac4yer mnpeaBapMTEIbHO HANPKEHHBIX 3JEMEHTOB IIO
nehopMaLMAM NMPOU3BOIAT ¢ YYETOM 3KCIUTyaTALIMOHHBIX TPEOOBaHMi,
NPEIbABIAEMBIX K KOHCTPY KLIHSM.

Pacuer mo gedopmaimam cieayeT NpOU3BOANTE HA NCHCTBYE:
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NMOCTOAHHBIX, BPEMCHHBIX MIMTEIBHBIX H KPaTKOBPEMCHHEIX
HArpy30K MNpH OrpaHH4YCHHH JAepopMauMili TEXHOJIOTHYECKHMH HIIH
KOHC TPYKTHBHBIMH TpeOOBAHUAMH,

MOCTOSHHBIX M BPEMEHHRIX UIMTEIbHBIX HArpy3oK IpH

OrpaHH4YeHHH nedopmanit 3CTETHKO-IICHX0JIOTHUECKHMHY
TpeOOBaHUAMH.

4.15. 3navyeHHs NPEACIbHO AOMYCTUMBIX AehopMaLHi 3JIEMCHTOB
npuHuMarT cornaco CHuII 2.01.07-85* u HOpMaTHBHEIM TOKYMEHTaM
Ha OTACIbHBIE BHIbI KOHCTPYKIIMH,

PACYET NNPEABAPHUTEJIBHO HAIIPSKEHHBIX JIEMEHTOB IO
ITIPOI'UBAM

4.16. Pacuer n3rubaeMbIX 31EMEHTOB MO IMPOrudaM NMPOM3BOIAT
H3 YCJIOBHA

f S fu!t ’ (4-22)

rac f— mporu6 31eMeNTa OT ACHCTBHA BHCIMHEH HATPY3KH,
fur — 3HAYCHNE TIPSALIBHO AOMYyCTHMOTO nporuda.

[Ipornbsr u3rubaeMeix 3NEMEHTOB onpeaensoT o obuum
NpaBUIaM CTPOHTEIBHOH MEXAHMKHM B 3aBHCHMOCTH OT H3rHOHBIX H
CABHIOBBIX JcOpPMALHOHHBIX XAPaKTEPHCTHK  JKENEe300€TOHHOrO
3JEMEHTA B CEYEHHH IO €ro JUTHHE (KPHBH3HBI H YI1I0B CABHTA).

B 1ex caydasx, Koraa nporuOnl 3J€MEHTa, B OCHOBHOM, 3aBHCAT
OoT H3rubHeIX JedopMaumMH, 3Ha4YeHHe mnporuba OmpeacHsIioT IO
KpPHBHU3HAM jIeMeHTOB cornacHo nn.4.17 u 4.18,

4.17. Ilporu® npeaBapUTEIBLHO HANMPHKCHHBIX 3JICMEHTOB,
obycnoBneHHsIH aedopMauueH uzruba, onpeacnor no Gopmyae

]

— {1

[ = IMx(—) dax, (4.23)
0 oy

rae M, — usrubaroumid MOMEHT B C€YEHHHU X OT ACHCTBUS ¢AHHHYHOH

CHJIBI, ITPHUJIOKEHHOH B CEUYCHHH, I KOTOPOro OnpeacsiioT
nporud, B HANPABJICHUM 3TOrO Iporuda;

1 y
(— —~ MOJHAA KPHBH3HA 3JIEMEHTa B CEYEHWH X OT BHECIIHCH
r X

HATIPY3KH, ITPH KOTOPOH OnpeaeasroT nporuo.
B obmeM caydae ¢opmyrny (4.23) MOKHO peanH3oBaTh IyTEM
pa’OueHHs 3jeMEHTA HA PAA YYACTKOB, ONPEASIAAs KpPHUBH3HY Ha
I'PAaHULIAX 3THX YHACTKOB (C YUETOM HATUYHUA WIH OTCY TCTBHA TPEHOIHH H
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3HAKA KPHBH3HBI) M NMEPEMHOXKECHUA MOP MOMEHTOB M : H KPHUBH3HBL

] y
(-—— No MIHHE 3JJIEMEHTa, NPHHHUMAA JIHHECHHOE pacnpeacieHue
¥ X

KPHMBH3HBEI B NpEAcAax KaxIoro y4actka. B 3ToM ciayyae npu
onpedencHu 1mporuba B cepeamHe rmpoaera  ¢dopmyna (4.23)
npuodpeTacT BUa

12
/= 12n

\ / n/2-1[ 7 7] )
X {[-1- + -!-) +6 ) i -1—] + (—1—) +(3n - 2{—1-) >, (4.24)
r)sup,f \F sup,r =1 i_\r il r ir F m

o

2)(

| 1 .
TAcC [— . | — — KPHBH3HA JJICMCHTa COOTBECTCTBCHHO Ha JIEBOH H
sup, sup, r

¥ s
paBoOM onopax,
1 1
[-— : - —  KPHBH3HA JJIEMEHTa B CHMMETPHYHO
F /i ¥/ i
PACTIONIOKEHHBIX CEYEHHIX | M I (mpH [ = 1)
COOTBETCTBEHHO CIEBA M CIPaBa OT CEPEAMHBI
npoera, uepr.4.8;
(1
—-J — KPHBH3HA 3JIEMCHTA B CEPECAUHE IPOJICTA,
\7/m

7 — YETHOE YHCIO PABHBIX YHACTKOB, HA KOTOPBIC
PasaeaAoT NPOIET, IPUHUMAEMOE HE MEHEE 6;
[ — mpoNeT 3IEMEHTA.

B ¢opmynax (4.23) u (4.24) xpuBH3HBI ! OIMPEACIAIOTCA 10
y

bopmyaam (4.29) u (4.30) COOTBETCTBEHHO Mg YHacTKOB O3 TPEmHH H

] y
¢ TpeuMHaAMH. 3HAK - NPHHHUMACICH B COOTBETCTBHH ¢ IJMIOPOH

r
KPHBHU3HBI.
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vite
/2 L/2 ~
e m — et
Yepr. 4.8. Imopa KXpuBH3HbI B 5Ke/1€3006TOHHOM YleMeHTe ¢ HepeMeHHBbIM Mo
NTde ceveHHeM

4.18. [lnga 3n1eMEHTOB NMOCTOSHHOIO CEUCHHUA, paboTarIMX Kak
cBOOOMHO OIEPTHIE HIM KOHCOJIbHbIC Oamku, nporud® aonyckaercs
ONIPEACNATh, BHIMUC/IIA KPUBH3HY TOJBKO Ui HAHOO €€ HAMPIKEHHOTO
CéyeHHMSI H MNPHHHUMAS QI8 OCTAIBHBIX CE€YEeHHMH KPHBH3HBI
HIMCHAIOMIHMHCA  NPONOPUHOHAMBPHO  3HAYCHHUAM  H3THOAROmEro
MOMEHTa, T.€. 110 popmyne

f=(1) SI?, (4.25)
max |

Y

1
TAC (—— — NO/THAA KPUBH3HA B CEYSHHH ¢ HAHOOILIIHM H3rubaroum
r)

max

MOMEHTOM,

S — k03¢ dpuumeHT, NpUHUMaeMBbIi 1o 1ab1.4.3.

Ecau nporub, onpenenaeMmetit o Qopmyne (4.25), npepsnuaeTt
AOMYCTHMBIH, TO €r0 3HAYCHHE PEKOMEHAYETCA YTOYHHUTD 38 CHET VUCTA
TOBLIILICHHOH JKECTKOCTH HAa Y4acTKax 0e3 TPEIHH H yueTa nepeMeHHOH
KECTKOCTH Ha yqacTKax ¢ TpemuHamu, [na cBoboauo onmepTrix 6atoK,
HarpyKCHHBIX PaBHOMEPHO  pacrOpeaci¢HHOM  HAarpy3koH, 370

COOTBETCTBYET HOPMYIIE:
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o Tabmmia 4.3.
CxeMa 3arpyKeHmus Koaddu- CxeMa 3arpyxeHus Koaddu
cBoOOIHO onepToit OanKu LHUEHT S KOHCO:;IbHOU Oaxu HUEHT S

_ — : tIHIDIIIH 1
% l % 48 ¥ ‘ JL 4
l

*__

o |
3 OO
*—

b |

| —
|
ml-..'l
N RNNNN
*7
|

&%) | 3 . ;

[Ipumeuanue. Ilpy 3arpyXeHHH 2JIEMEHTA Cpa3y 110 HECKONAbKUM CXEMAaMm
S=%SM, /ZM . » Pie S; ¥ M, - coorBeTcTReHHO KoadduiiueHT S ¥ MOMEHT M B

cepeauHe nposieta 0anKy UM B 3a€NIKe KOHCOMM 15 KaXKIoH ¢XeMbl

1
3arpyxeHus. B 3ToM ciyyae KpUBH3HE (..._ olIpeaesIAeTCA TPH 3HAYSHUH M
iTax

4

paBHOM ZM ; |

r am - r -1

f =~ < 5 [l) '“"Sgrg [l] _[l] 1 [l] +[lj :’12:}(426)
h48 ¥ Jmax ¥/ max F'J m.el 48[\ 3 4 4 4.
1

I'IC (—) — ITIOJTHaA KPHUBH3HA B CCPCIAHUHE ITPOJIETA, OIMPCACIICHHAA Oe3
I8
m.el

y4ETa HAJTHYMA TPEILMH COrjacHo m4.22 u 4.23,;

1\
[-— ~ KpHBH3Ha, OOYCIOBICHHAA BRIrMOOM 3JEMCHTA H
P‘)3

onpeaensemas cornacHo n.4.22.a;
1
(-—] ~cM. 11.4.22;
F'/4

S — KO3GDUUHEHT, onpenengeMblil 110 Tabn.4.4 B 3aBHCHMOCTH
or orHomeHus M, /M..., rae M,, — naubommnmii

U3ruOarONMH MOMEHT OT BCEX HArpy3okK, M,,. — cM. n.4.4,
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- Tabmuua 4.4,
m m Sere
1,00
0,99
0,98
0,96
0,94
0,92

1 Q@+mpi-m m’
6 12 16 M

S

ITax

4.19. J1na usrubacMeuIx 31eMeHTOB npu / / h < 10 HeoOxoaumo
VIHTBIBATh BIMAHHE ITOTIEPEYHBIX CHJI HA HX nporub. B 3toMm ciaydae
nomuel¥  mporu0 paBeH cymMme nporuboB, 0OYyCIOBIEHHBIX
aedopmanmeit u3ruda (cm.mm.4.17 u 4.18) u aedopmanueit casura f,.

[Tporu6 f,, o6ycnoBaeHHBIH AePOPMALMEH CABHra, ONPEACIIIOT

no popMmye
!
fy =|0,7.dx, 4.27)
0

roe 0, — nonepeyHas CHa B CEMEHHH X OT ACHCTBHA € IMHUYHOM CHITL,

NPHWIOKEHHOA B CEYEHMM, Ii KOTOPOro oOrnpeaensercs
nporud, B HANMPABJICHHH ITOr0 nporuda;

¥¢ — YTOJI CABMIa 3J€MEHTA B CEUEHHMH X OT JACHCTBHA BHCIUHCH

HArpy3KH IPH KOTOPOH onpeaciseTcs nporud.

3HaueHHE Y, OMIPEACIACTCS IO YKA3aHUAM 11.4.26,

4.20. KoHTpOMpHHIN mnporu0 37€MEHTA, HCIONB3YEMBIH ITPH
OLICHKE XECTKOCTH KOHCTPYKiuM coriaacHo I OCT 8829, onpenensgercs
1o popmy e

Je=ht /s (4.28)

rae f; — nomHeii nporu® JACMEHTAa OT ACHCTBMA BCeH BHEIIHEH

HArpy3KH (KOHTPOJBHOH H OT COOCTBEHHOrO BECa) M YCHJIHA

MpeABAPUTENPHOTO O0XKATHA, BBRMHCIAEMBIH COTJIACHO I
4.17-4.19;

f> — BRIrHO, (MPHHHUMAETCA CO 3HAKOM 'TUHOC”, 4epT. 4.9,a) uam

nporu® (MpUHUMAETCA CO 3HAKoM 'MHuHyC", uepT. 4.9,06) or

COOCTBEHHOTO BECA H YCHIHA MNPEABAPHTEIBLHOrO 00XKaTHA,

IpH 3TOM, €CIM B BEPXHEH 30HE 31eMEHTa OOpa3yrTCA

TPEIIHHEI, 3HAYCHME [, ONPEACAACTCA KAK A9 3JEMEHTA C
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TPCIIHHAMH B 3TOH 30HE (T.€. 3JIEMEHT PACCMATPHBACTCA B
NEPEBEPHY TOM NOJIOKEHHH),

Yepr1.4.8. Onpenetenne
KOHTpOJABLBROro nporuba f;,
3aMePAEeMOoro Ipy KCHbITAHHHA
a — NPU HANUYUU nepeod HAYANIOM
ucnoimanus evizuba f; 6 - npu
HANUYUY Neped HANANOM RCHLIMAHUR
npoeuba f;

3HaUCHHSA [; M f> ONPEeACIAOTCA COINIACHO yKazaHuaM mn. 4.17-
4.19, 4.22-4.25, npuHuMas HENMPOAQDKHTCIBHOE ACHCTBHE HArpyiloK,

| 3\
ITPH 3TOM KPHBHU3HA (-—- HC YYHTBIBACTCA,
FJa

OIPEJAEJIEHUE KPHBU3IHLI UITUBAEMBIX [IPEABAPHUTEJIBHO
HAIIPS#2KEHHBIX 2JIEMEHTOB

O6unie nosioxKe st

4.21. KpususHy H3rubaeMpIX IIPEIBAPHTEIBHO HANPIKEHHBIX
3TEMEHTOB A4 BRIUMCICHHS UX NPOorudoB ONpeaeioT.

a) I8 3IEMEHTOB MIH V44CTKOB 3JICMEHTA, IAe B PaCTIHYTOM
J0HE HE O0pPa3yTCd HOPMAIBHBIE K IPOJOIBHOH OCH TPELIMHBI,
COTAGCHO 1. 4.23;

6) and 3NEMEHTOB WIH YYACTKOB 3JEMEHTa, e B PacTAHYTOH
30HE UMCIOTCA TPELIUHEL, COrjacHo n. 4.24.

DJeMEHTHI WIH YYaCTKH 3JIEMEHTa pacCMaTpHBAKT 0e3 TperuuH,
eCcaH TPEIHHEI He 00pa3yrorcd [T1.€. BRINOJIHAETCA ycloBue (4.2)] mpu
AEHCTBHHU TOTHOH HAIPY3KM, BKIHOYAIOMICH NOCTOAHHYIO, BPEMCHRYIO
IJINTEIPHYKD W KPATKOBPEMCHHYK HAarpyskd, ¢ KoaddrmmeHToM

HAACXKHOCTH IO HAIPY3Ke yr = 1, a Taxke yCHIHS MNPEABAPHUTEILHOIO
0OKATHA.
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KpuBu3Hy XKeae300€TOHHBIX 3IICMEHTOB C TpEIMHAMH H Oe3
TPEIIHH MOXKHO TAKKE ONpeaciaTh HA OCHOBE ACQOPMALMOHHORH
MOJEIH COIJIAcHo 1. 4.25.

4.22. IlonHYy0 KpHBH3HY H3rubacMpIX 3JIEMEHTOB ONPEACASIOT:

a) And yqacTkoB 6€3 TpeHMH B pac TAHY TOH 30HE 1o hopMy e

N A
' Y 1 r/2 ¥ 3

1 1
rae (-—— H |~ | — KPHBH3HbI COOTBSTCTBCHHO OT HENPOAOIKHTEIBHOIO
I/ rJ2

ACHCTBUA  KPATKOBPEMCHHBIX HATPY30K H  OT
OPOAODKHTEIBHOIO  JEHCTBHUA  NOCTOAHHBIX M
ATUTENILHBIX HAIPY30K,

1 o
(-— ~ KPMBHM3H& OT HCHPOAOIDKHTEIBHOrO JACHCTBHUSA YCHITHS
rJ3

IPEABAPHTEIBHOTO O0XkaTHa P (T.€6. NPH ACHCTBUH
M=Pe,,))
0) ang yHacTKOB ¢ TPELIHHAMHY B PACTAHY TOH 30HE e PopMmye

2ORERE! 430
r \rji \r/y, \rj

| .
rae [-—- — KPHMBH3H& OT HENPOJODKHTEIBHOIO JEHCTBHUA BCEX
¥ /i

HATPY30K, HA KOTOphIE IPOH3BOMAT  Pacd4eT IO
aedopMauHiMm,

1

(-—-) —~ KPHBH3HA OT HENPOAOKHUTEABHOIO ACHCTBUA NMOCTOAHHBIX
.

H JUTHTE TBHBIX HATPY30K;

1 y
(-—- — KPHBH3HEA OT NPOAOJDKHUTENBHOTO ACHCTBHS NOCTOSHHBIX H
r

3

ATHTEIbHBIX HATPY 30K,
Kpome Toro, B dopmynax (4.29) u (4.30) moxer OBTH y4YTEHA

1
KPHUBH3HA (-—- , OOYCIOBNEHHAd OCTATOMHBIM BBITHOOM 3JIEMEHTa
y
4

BCJIECACTBHE YCAAKM M MOM3y4ecTH OCTOHA B CTAAUM H3TOTOBICHMUA OT

122



YCHIHA NPCABAPHTCIBHOIO oOxaTHA Pm H COOCTBEHHOroO Beca

4
1
3JICMEHTA. SHANCHHUE Lm) OIIPCIACIACTCA 11O Qmpmyne
F'/4
1Y o, -0,
(—J =2 (4.31)
F/4 Esho
rac O, H O, - 3HAYCHHUA, YHUCICHHO DAaBHBICE CYMME TIOTEpb

MpSABAPHTEIBHOINO HANPMHKSHHA apMATYPRI OT YCAAKH
H nomy4yecTH OeroHa (cM. nn. 231 u 232)
COOTBETCTBEHHO A &pMATyPhl PACTAHYTOH 30HBI H
AN4 apMaTYpPhl, YCJIOBHO PACHOIOKECHHOM HA YPOBHE
KpaKHHEro CKaToro BOJOKHA OeToHa.

[ITpn 31OM g4 37IEMEHTOB 0€3 TPEIHMH CyMMma (_.1_.) +[_1)
3 4

4 r

NPUHUMAETCA HE MCHEEC KPUBM3HBI OT YCHIMA TNPEABAPHTEIBHOTO

0OxaTHA NIPH MPOJODKUTEILHOM ero ASHCTBHH.

[Tpumeuanue Ilpu ncnonvzosaHuu PopMynsl (4.29) KpaTKOBPEMEHHYIO
HATPY3KY, BRIiodaiomyw B ceba cornacso CHull 2.01.07-B5* nouuxensioe
JHa4eHHe, ClieAyeT NPUHUMATL YMEHbLICHHON HA 3TO 3HAYCHHE, MOCKOALKY OHO

1
YYHTLIBECTCS TIPH ONpPEACIeHUY (-} .
4 p

Kpusuina uarubaemMoro npeasapu1e/IibHO HANPSHKEHHO0 2/ IEMEHTA
HA yuacTke 6e3 TpemuH B pacTaHyTOI 30H€E

4.23. KpuBusHy 31€MCHTa Ha V4ACTKE §&3 TPEIHH Onpeaciasior
o hopmy e
1 M

P Eylid
raec M — wirdubaommii MOMEHT OT BHEIUHEH HATPY3KH HIH MOMEHT
VCHUIHA MNPEABAPHTEABHOrO O0KATHA OTHOCHTEIBHO OCH,
MPOXOIAIICH YEPE3 LUEHTP THKECTH NPHBEICHHOTO CCHCHHUS
lreqd — MOMEHT HHEDLUHH MPUBCIACHHOTO CEYCHMA OTHOCHTENILHO €ro
LEHTPA TOKECTU. ONPEACIASMBIN KaK A4 CILTOIHOTO TEja Nno
oOWHM IMPaBBIaM CONPOTHBICHUA YIIPYTMX MATCPHANOB C
y4eTOM BCSH ruiomaad OeToHa M naomaacH CeuCHHA
apMatTypsl ¢ KOI(PQHULMESHTOM IIpPHBEOSHUA apMaTyphl K
GeToHy, paBHOM (X = E_/E;, ;

(4.32)
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Ey; — moayms npedopMaumn Cxaroro DeTOHa, NPHHHUMAEMBIi

PaBHBIM:
NpH HENMPOAOLKHUTEIBHOM ACHCTBHH HATPY3KH
Ebl = O,SSEb . (433)
NPH NPOAODKUTEILHOM JACHCTBHM HArPY3KH
Eg=—2 (4.34)
1+ @b,cr

TAE ¢p,cr — KO3QPHUMEHT MON3yyecTH OeTOHA, MpUHUMAEMEIH o Tadn.
2.6 n.2.9.

Kpusuina m3rufaeMoro npeaBapuTeaIbHO HANPSEKCHHONO 3J1EMEHTA
HA YH4ACTKE ¢ TPECIIUHAMHE B PACTIHYTOH 30He

4.24. KpuBH3HY MarubacMoro npeaBapHUTICIBHO HAMPSKEHHOTO
3JIEMEHTA Ha YYaCTKE ¢ TpEeIMHAMHU ONPEaefioT o Popmye

la Z (4.35)
r Sdeb,md

TAC Syeqd — CTATHYCCKHN MOMEHT MPHBEIACHHOIO CEUCHHUA OTHOCHTEIbHO

HEeHTPANIBbHOH OCH, ONpPEAeNACMBIH ¢ YYETOM ILIOILAIH
CCUCHHA OeTOHa TOJBKO CXATOM 30HRBI, IUIOHIAZCH
CEYCHHS apMartyphl B CXKaTOH 30HE ¢ ko3ddrmeHTOM

NPUBEIACHHUA ¢, W APMATYPH B PAacTAHYTOH 30HE ¢
KodpduLHeHTOM NpUBeaCHUA «,, (4ept.4.10);, 3HaueHuUe
Syeq BBMUCTIAIOT MO GOPMY 1€
Sred = Sb + as'lSs - 5285! (436)
3AeCh: Sy, S, S — CTATHYECKHE MOMEHTHI COOTBETCTBEHHC CXKATOH 30HBI

OeTOHA, nnomaae apMaTyphl CKATOH M PACTAHY TOH 30HB!
OTHOCHUTEILHO HEMTPAIBHOH OCH,

Eyreq — TpUBEACHHHIH MOAys AedopMauud ©xatoro OeroHa,
R,
, 587

ebl, red

NPHHHMACMBIH paBHBIM £, ; = , TIOE 3HAYCHHEC

€51,red PABRHO!

P HEMPOAOIKHTE/IBHOM ACHCTBHH HATPY3KK — 15-10°
NpH  TNPOJCDKUTEIIBHOM  JCHCTBHHM  HArpy3Ku B
3ABHCHMOCTH OT OTHOCHMTENBHOH BIAKHOCTH BO3AyXa
oxpyxarmomeu cpeasl W (%)
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Yepr1.4.10. IIpnBeieaHOe NONepedHOE CeveHne () H CXeMR HANPHKeHHO
AeQOpMEPOBARHOTO COCTOSHES HirnfaeMoro npeasapuTe/IbHO
HANPSYKeHHOI'o jleMeHTa ¢ TpemuHamy (6) npu pacuere ero no

aepopManaiM
1 — yenmp maxcecmu apmamypuvr pacmanymoti 30mnvi

ipu W >> 75 ~24:10™
mpu75>W>40  -2810"
mpu W < 40 ~34-10"

OTHOCHTEIBHYIO BJ&XKHOCTH BO3AyXa OKpYXKalomeH cpeas
IMIPHHUMAKOT COTJIACHO NMpUMEUYaHMIO K 1abn.2.6.
3HaueHna KOIPPHUUMECHTOB IPHBEACHHA apMAaTypH X OeToHY

IIPHHUMAKOT PABHBIM:

v E
U1 apMATY PRI CXKATOH 30HKL — Oy = — |
Eb,red
y E,
AJIS apMATYPBl PaC TAHYTOH 30HBI — O 5 = ———— |
WSEb, red

rae y;—cm. 411,
JlomycKaeTCsa NPHHUMATDE ;= 1, M c1ea0BareinsHo, o, =, . [Ipu
3TOM, €CJIM YCIOBHE (4.22) HE YAOBIETBOPACTCH, PACHET MPOHIBOIAT ¢

yuetoM Koaddurmenta i, no dopmyac (4.17) m4.11.
BrIcoTy ¢aTOH 30HAI X OTIPEACIAIOT H3 PENICHHUSA YPaBHCHUA

I.. M
Smj = _F = €sp (hO - .X'), (4.37)
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rae g — MOMEHT HHEPUHH YKa3aHHOTO BBIIUC NPHBEICHHOIO CEYCHUy
OTHOCHTEIBHO HEHTPATHLHOU OCH, PABHBIH

I =1, +a,l, +0,l,, (4.38)

3necsh. Ip, I, Iy — MOMEHTH MHCPUMM COOTBETCTBEHHO CXKATOH 30HKI

OeroHa, nuomagei apMaTypsi CKATOH H PACTAHYTOH 30HH
OTHOCHTETBHO HEHTPATBHOU OCH;
€, —CM. 1. 4.9,
Jlna 31eMEHTOB NPAMOYroOJbHOTO, T&BPOBOIO M JBYTABPOBOrO
ceucHM# ypaBHeHME (4.37) MOXHO IPEACTABHTDL B BHIE

2% LRl LIRS
&' +3 -1 +6'“,;“Pf+ﬂ%z “¢f(1“5)§”

\ -0 __ (4.39)
e
-6 “,:(q’ffs +#a32)_¢f(1—6)5 -8¢,0° =0
H peIuaTh Me;‘O,IIOM HeroTOHAa. )
M
3aech e, = > te,,;
0 :_(?_.f__by’f-}.(ASPtAS}xSL. ﬂﬁAEP -I:__éﬂ_. 6505'{?1-
I bhﬂ . bho 5 ’ ho
X

ITonyuenHoe w3 pemeHus ypasueHus (4.39) sHaueHue & = —/;;-

JOMKHO yA0BAETBOPATS yeaosuam: & > 28 u & <|h-h f )/hﬂ

[Ipu orcyTrcTBHMH B CXaTOH 30HE ¢BecOB B ypasHeHuH (4.39)
npuruMaetcs 8 = a, /hy 1 8¢,6° = 0,0.

Iins 3THX xe ceueHuit mpu h, <03k u a, < 0,2k KpuBM3HY

AOTyCKAETCH ONPeacaaTs 1o gopMy.re

! M (4.40)

= P E—
4 (pcbhOEb,red
rae ¢,— xko3(pduumeHT, onpeaeaaeMeiii o 1ada.4.5 B 3aBHCHMOCTH OT
quﬂ ﬂa.i'z; eg/h(] .
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" | B |003]005]007] 010
1,2 | 0,14 | 0,12 | 0,16 | 0,20
1,3 10,15} 0,13 0,14 0,17
0,8 | 0.8 | 0,79 | 0,80 0,81
0,9 | 033} 038 0,48
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1,2 { 0,17 | 0,16 021
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1,0 | 0,18 | 0,24 0,36
1,1 10,19 0,18 0,27
12 | 0211 0,19 022 | 029
1,3 1023021 0,20 | 0,26

oPr [bh f,ﬁngA a,

[Tponomxenue Tabnumt 4.3
HUIMUCHT @.IIPH 3HAUYCHH X jay; Pe BHBIX
0,25 ] 030 | 0,40 | 0,50 | 0,60 1,50
03310361041 044 047 0.60
0,30 1033 10,38 § 0,42 }1 0,45 0.58
G085 1085081 087 [ 087 (3,90
062106410681 0711073 0,82
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0,,35 03710431050 {0551 059 0,79
031 1036 10391046 | 0,51 | 056 0.76
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bh, hy Phy
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OnpejeieHre KPUBN3IHLI IPEABAPMTEILHO HANPAKEHHBLX
IIEMEHTOB HA OCHOBE HeMMHEIHO AedopmMannonnoit Moxen

4.28. 3HaYEHHE KPHBH3HBI MPHHUMAIOT PaBHBIM

£
! gfbmsx (4.41)
¥ X

TAe Epmax — MAKCHMAIbHAA OTHOCHTCABHAA JeOpMALHA CKATOTO
OcTOHR, onpeacIseMas Ha  OCHOBE  IOJIOKEHMI,
NpUBEACHHEIX B . 3.26-3.29;

X — BBICOTA CXXATOM 30HBI B HANPABICHHUHM, HOPMAILHOM K
HEHTPATBHOM OCH.

Mpu 310M 1 37€MEHTAa C TPEWIMHAMM B PACTAHYTOH 30HE
HATIDSDKCHHE B apMATypPe, NEPECCKAKILCH TPCIMHY, ONPCACIAIOT MO
auarpamMMmaM Ha 4eprt.3.11-3.13 B 3asucuMocts or amedopMaLmu
apMaTypsl pABHOH

£, Ce,,J 08¢, .. (4.42)

TOE Egn — YCPEAHSHHAS B NPEACIAX MEXIY TPCUIMHAMH OTHOCHTENBHAY
achopMaLg  apMaTYpPH, PACTAHYTOM OT BHCIUHEH
HArPY3KH,  COOTBETCTBYKOINAA  JHHCHHOMY  3aKOHY
pacnpeacieHus x¢hopMALIMH 110 CCHEHMIO,
Escre — OTHOCHTEBHAA AcopMaums apMaTypel B IPEIIHHE OT
OCHCTBHA HArpy3Kd, COOTBETCTBYWIEH 0oOpaloBaHUIO
TPECLIHH.

[Ipu  HammuH  TPEIUHH  HANPMKEHHO-AE(ODMHPOBAHHOE
CocTOosHME Cxaroro OcToHa ONpeacaseTCs 10 ABYXJIMHEHHOM
OUArpaMMe Gy — & (M, depT. 3.10) ¢ KCMOAB3OBAHUEM MPHBEACHHOTO
Moayng achopmalmii CxaToro 0eToHa £y 04 ONPEACAASMOrO COrNacHo
11.4.24, ¥ 3HAMCHHEMN Ep} yoq U Epz, MPUHUMASMBIX 110 Ta0n.4.6.

Ilpu oOTCYTCTBHME  TPEIMH  HaNPAKCHHO-AE(HOPMHPOBAHHOE
COCTOSHME CKATOro OeroHa OnpeacnseTca no  TPEXIMHEHHOM

b,ser

aarpamme (vepr.4.11), rage €, ©0,6 L -5 Ep0 M €2 — CM. TA0N.4.6; Ep;

51
NIPHHMMACTCSA PABHBIM. NPH HEITPOJO/DKHTEILHOM ACHCTBUH HATPY3KH —
Ep, NpH NPOJODKHTEIbHOM ACHCTBHM HATpy3kH — 10 GopMmyne (4.34).
HanpsxeHHo-36OPMHPOBAHHOE COCTOSHHE PACTIHY TOTO OSTOHA TAKKE
OnpeaeIneTcd 1o TPEXIMHCHHON auarpamMe (M. uepT. 4.11) ¢ 3ameHOM
Ry sor HA Rp;er, Epo HA &, €3y HA Eppp, TAC 3HAYCHHA Ep U Epp — CM.
126:1.4.6.
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MMponomxkenne TabmHigs 4.5

KoapdutucHt ¢ npH 3Haticﬂuﬂx ay3 PABHBIX

031

0,40

0,41
0,38

0,50

0,60

0,86
0,68
0,57

mmm

0,53 | 0,57
0,51 | 0,55




Onpeaenenme KPUBUIHLI MPEABAPHTEILHO HATIPAKEHHBIX
JIEMEHTOB HA 0CHOBEe HeMHeiiHoN nedopmatonHoil Mmoae

4,25, 3naueHHe KPUBH3IHBI MPHHUMAKOT PABHBIM

* o Chmar (4.41)
r X
IR &, max — MAKCHMaNbHAfA OTHOCHTEABHAA aedopMalmia CHKAaTOro
OeTOHR, omnpeacaIieMant HAa  OCHOBE  IOJOXKCHHMIA
NMpHBEAECHHHIX B 1. 3.26-3,29;
X — BBICOTA CXATOH 30HBI B HampPaBJICHUH, HOPMATLHOM K
HEHTPANBLHOM OCH.
[Ipu 3TOM Ang 37eMeHTa ¢ TpemUHAMHM B PACTAHYTOH 30HE
HanNpMOKEHHE B apMaType, NEPECEKAOmEH TPEIIMHY, ONPERETIOT IO
marpavmaM Ha uepr.3.11-3.13 B 3aBucumocT ot aedopMaimu

apMaTYpPH! PABHOMH

Es =€, + 08¢, ., (4.42)

TIe Em — YCPEOHEHHAA B MpeAcaax MEXAY TPEIIMHAMH OTHOCHTEIbLHANA
nedopMauma  apMaTyphl, pacTAHYTOMX OT BHENIHEH
HArpy3kH, COOTBETICTBYIONIAY  JHHEHHOMY  38KOHY
pacnpeaencHua aeGopMaLmii no CeUECHHIO,
Escre — OTHOCHTENBbHAA AchoOpMaumsa apMaTypsl B TPEMIMHE OT
ACUCTBHA HArpy3kH, CcootseTcTByrOmEeH 0O0paloBaHuio
TPEIIHH,

[Ipy HamMUMM  TPEOMH  HANPIKEHHO-ZEHOPMHPOBAHHOE
COCTOSHHE CxXaroro OeToHAa OnmpenendaeTcs IO  ABYXIIHHEHHOH
amarpamMMme o, — & (CM. 4epT. 3.10) ¢ HCrmomB30BaHHEM MPHBEACHHOIO
Moayns aedopmainti ¢xaToro 6eToHa Ej 4 ONMPEOCIAEMOTO COTNacHO
11.4.24, ¥ 3HAYCHUH Ep] reqd H &2, MPUHIMAEMBIX 110 Ta0N1.4.6.

IIpy OTCYTCTBHH TPEIIHH  HANMPMKSHHO-AEPOPMHPOBAHHOE
COCTOSHHME CXaTtoro OeroHa onpementercs Mo  TPEXIMHEHHON

Rb,.m'

auarpamme (uepr.4.11), roe €, =0,6 : €50 H €2 — CM. Tab61.4.6; £y,

b1
ITPHHHMAETCA PABHEIM: NMPH HEIMPOAODKUTETBHOM ACHCTBHH HArPY3KH -
Es, ipu IMpOJODKMTEILHOM ACHCTBHM HArpys3ku — no dopmyne (4.34)
HanpmxkeHHo-a1¢OPMHPOBAHHOE COCTOTHHME PACTAHYTOrO OETOHA TaloKe
onpenenaeTca no TpexmMHEHHOM guarpamme (oM. uepT. 4.11) ¢ 3ameHof
Ry ser HA Rppon €30 HA Epp, &2 HA Epp, TOC JHAMECHUA & H Eyp — CM
1a61.4.6.



Ta&mua 4, 6

, OTHOGHTGHBHHG aedopMauuu 0eToHA
| XapakTep aAeficTus

HArpY3KH 11PM CKATHH Py PACTIKEHUH |
es1 e 10° | £50°10° | €310 |5'br1£_ga'163
HENPOAOIKHTENBHOE - 1,5 0,10 0,15 0,08
POROIKHTETLHOE
| TP OTHOCH TCSILHON
BJI&YKHOCTH |
OKPYKAIOLLETro
BO31yXa, %
e ;2 30 | 42 24 | 021 | 027 | o019
me' 40 | 34 4.8 2,8 0,24 0,31 0,22
40 | 56 3.4 028 | 036 | 026

Ilpu pacueTe CTAaTHYECKH HEONPECACAUMBIX KOHCTPYKLUHHM ¢
YMETOM (PHM3HYECKOH HEIHHCHHOCTH I OTACIHBHBIX  YYaCTKOB

1
IEMECHTOB UCTIONB3YIOTCHA KECTKOCTH, paBHbic D=M:—, rne M —

r

- - >
§ £t Eud Ep7

Yepr.4.11. Tpexmmtefinas xuarpamMa COCTORHES CkaToro 6eTona npn
pacverax no 2-f rpynie npeae/ibHbiX COCTOAHNIA

MAKCUMAIbHBIH MOMEHT Ha paccMaTPHBASMOM Vy4YacTke, — -

COOTBETCTBYIOMASA 3TOMY MOMEHTY KPHBH3HA.

OnpeaesieHne YriioB CABHIa xKej1e300eTOHHOr0 YJIeMeHTa

4.26. Yroa pedopMaunu CaBHra onpeacaacTes o GopMyiie

1,2
Vx = GQ q’b(pcrc* (443)
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rac (), — TONepevHas CHiIa B CEYCHHM X OT JACHCTBUA BHEIIHEH
HATrPV3KH;
G — Moayas casura OetoHa (cMm. m.2.10);
¢ — KOIPQUIMEHT, YYHTRIBAKIIHH BIHAHHE MOI3y4eCTH OeTOHA H

NPpHHUMAEMBIH DABHBIM. IIPH MOPOJODKHTEIABHOM JACUCTBHH

Harpy3ok — ¢y = 1+¢ ., TAE ¢Ppr — CM. TA0M. 2.6 1. 2.9, npH

HETIPO X0/ DKHTEIBHOM ISHCTBHH HArpyIku ¢, =1,0;

Pore — KOIQOHMUMEHT, YUMTHIBAIOWMH BIHAHHC TPEIIHH Ha

JeOpMaIHK CABKMIa U NPHHUMACMBbIH PaBHEIM:

- HAa y4acTKax MNO [JAHHE J3NEMEHTA, TA€ OTCYTCTBYIOT
HOPMAIbHBIE M HAKJIOHHBIE K INPOJAOIBHOM OCH 3JICMEHTA
TPEIUMHDL, ~ . = 1,0;

- HA y4acTKaX, IA¢ HMEKHTCA TOJbKO HAKIOHHRIE TPEIUHHBI, —
Pere = 4.0;

- H& Vy4acTKax, Ile HMEIOTCH TOMABKO HOPMaabHbIE MIH
HOPMAJILHBIC M HAKIOHHBIC TPEemuHbl, KO3QIHUMEHT ¢,
onpeemeTcs no hopMyae

3E.T . (1
Oope = —2 121 (-—) : (4.44)
Mx 4 X
rac M, 1 | ~| - COOTBETCTBEHHO MOMEHT H KPHBH3HR OT BHCIUHEH
F X

HArPY3KH NPH HENPOJOKHUTSIBHOM €€ JCHCTBUHY,
I.q — MOMEHT MHEDPUMH NOJHOIO IPHBEACHHOTO CEMEHHA TIPH
ko3pPuLMeHTe TpHBEACHUA apMaTypml K OeTOoHy
= E g / Eb .
OTCYTCTBHE HAKJIOHHBIX TPEHIMH COOTBETCTBYET BBIMOIHEHHIO
ycaosus (3.71) n.3.40.

Ilpumepnt pacuera

Hpumep 21, /Jano. mIHMTa TEPEKPHITHA — 110 HEPT 4.7, paCUCTHBIH
mpoJIeT ILMTEI / = 3,7 M, HAarpy3ka PaBBEOMEPHC pacnpeacICHHASA,
MAaKCHMAaJbHBIH MOMEHT A4 IOJOBHHBI CEUCHMA TIIMTHI OT NOCTOSHHOM
H JUIHTETBHOH Harpy3ok A = 60 kH'M;, ycunue npeaBapHTeIbHOIO
o0xaTHg ¢ y4deToM BCex noreps Hanpsikesus P = 150 xH; motepu
HAIPAOKSHUA OT VCAAKM H Noja3ydyecTH OETOHA Ha YPOBHE apMaTyphl
pacTaHyTOH 30HM 0p = 160 MIla; BaaxHOCTs BO3AyXa HOpMaIbHAi,
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nmporu® OrpaHHIHBACTCH ACTETHUMECKHUMH TpeOOBAHMAMU, OCTATbHBIE
JaHHBIC — IO puMepy 19,

Tpebyemca pacCHUTATh IIUTY N0 AehopMaLnaM,

1
Pacyer. OnpeacnseM KpHBH3HY — B CEpPEAHHE MPOJCTA OT

¥

IPOAODKUTEIBHOTO ACHCTBHA NOCTOAHHBIX M AIMTCIbHBIX HAIPY3OK,
T.6. npu M = M,; = 60 xHMm.

A3 npumepa 19 1714 3TUX HArpy30K HMEEM: S = 1,35, ¢r= 0,695,
ws = 0,866.
[Ipy npomomwxuTeILHOM NEHCTBMM HATPY3KH W HOPMANbHOMH

R
boer 189 ce07MIla. Torma

BIAXHOCTH HMCCM Eb,red = = )
eblimd 28 * 10

E 200000 Ay + 4

o= b= = =3495 u uQ,, = a,, =
2 WEy e 0,866 6607 ST
=31+ 78334 95-0,698
95.300
Io ta61.4.5 mpu ¢r = 0,695, ':T =135 u lc,, = 0,698 HaxozuM
0
¢. = 0,49, Toraa cornacHo ¢popmyae (4.40) kpusu3Ha ! paBHa
Y

1 (1

6
— = --) = — J;J - = o0 193 —=7,23:10"° 1/mm,
ro\r)s @bhgky .. 0,49-95-3007:6607

[lo dopmyne (4.31) ompenenuM KpHBH3HY, OOYCJIOBICHHYIO
octaToMHBIM BbhiruOoM. CornacHo npumepy 20 B craquu obxaTHs B
BEpXHEil 30He 06pa3yOTCA TPEILMHBI, CIEA0BaTENBHO, O, = 0, H TOra

(1] = Cab .-.-.__.320 -=2,67-107° 1/mm.

rj. Ehy, 2:10°-300

[lonHas kpUBHM3HA B CEPEAHHE MNPONETA OT MNOCTOSHHBIX M
JTATEBHBIX HAIPY30K paBHa

[_1_] =(1) --[-;1:) =(7,23-2,67107° =4,56-107° 1/Mm.
F/max \T/3 4
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[Iporu® muTel onpememsem no ¢opmyne (4.25), npunuMas

coraacHo T1ab1.4.3 S = -5—-:
48
f= [l) SI* =4,56-107° »i-57002 =15,4 MM.
¥ ) max 48

Cornacno CHull 2.01.07-85* 1a6n19 no3.2 mpu / = 5,7 M
MPEACTBHO AOTNYCTHMBIN H3 3CTeTHYECKUX TpeOoBaHMH mporud paseH
Jur = 5700 / 200 = 28 5MM, 4TO TPEBHINACT BHIMHCICHHOE 3HAMECHHE
rmporuba.

Hpumep 22. [To mammeiM npumepa 18 mnposepurs nporud
CBOOOIHO ONEPTOH NIHTBI, MPHHMUMAS NPH 3TOM. PACHYSTHBIA IPOJET
nmtel /! = 6,9 M, BCe HATPY3KH DPaBHOMEPHO pacIpeaeiIcHHBIC,
BJIAXXHOCTD BO3yXa MOMEWICHHUA HOpMaJ/bHA, NOTEPH
NpECABAPHTE/IBHOTO  HANPKEHUA OT VCaAKH H  TIOJA3YHECTH,
OIPEACICHHBIE M/IA CEYEHMA B CEPCOMHE TPOJIETA HA YPOBHE
HanpgraeMou apMmatypsl ogp = 80,1 MIla, TO Ke, HA YPOBHE BEPXHECH

rpasy miauTel o, = 86 Mlla; nporu6 orpaHMMHBAETCA 3CTETHYECKHMH

TpeOOBaHMAMH, & TAKKE KOHCTPYKTHBHBIM TpeOOBAHHMEM B BHIC
IpeaeapHOre nporuGa, pasHoro 3asopy B 40 MM MeEXIY NIHMTOH H
HIDKEPACTIONOKECHHOH NTEpEeropoOaKO.

Pacuer. OnpeageaseM mnporud® B cepeauHe npoJeTa OT
MOCTOAHHBIX U JITUTEIBHBIX HATPYIOK, T.€. mpH M = M;= 46,5 xH'Mm.

A3 mpumepa I8 119 3THX  HaArpy3ok  HMEEM

e, M 46,5
A= =1,093, a Taxke = (0,46, v, = 0,643
e Phy 2200193 T 4 )

A
po=—E = 769 = 0,00856.
bh, 465,6-193
IIpp DpoAO/DKHTEIPHOM HACHCTBHH HArpy30K ¥ HOPMAJBHOM
BJIAKHOCTH Ey g = Ry m N — =3928,6 Mlla, Toraa
T B4t pea 28°10
o, =—bs o 200000 o647 4 ua, =0,00856-79,17 =
WEy 0q 0,643:3928,6
= (J,678.
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Io tabx. 4.5 npu gy = 0,46, %:1,095 n o, = 0,678 HAXOTHM

0. = 0,466. Toraa cornacxo popmyae (4.40) xpuBU3HA ! paBHa
4
_1____(}_“ M 46,5-10°
ris QbRE, .0 0,466-4656:193° 39286

”
[lockomexy O, <O, KpHBH3HA, OOYCNOBJICHHAA OCTATOYHBIM
BeirnboM, cormacHo ¢opmynre (4.31) wMensme 0,0, npuauMaem

1) 1y (1 P
-1 =00, nroraa - | ==L-— =7,59-107" 1/mm.
\" /4 ¥/ max r /3

Onpeaensem nporud® naurhl Mo ynpoumeHHOH dopmyne (4.25),

NpHHHUMAg S = k2
48

=7.59.107% 1/mm.

f= m SI =7,59-107 - - . 6900 = 37,631
¥ ) ooax 48

Cornmacuo 1atn.19 nos.3 CHulIl 2.01.07-85* ansa nporera 7 M
OTHOCHTEIBHOE 3HAYEHHE MNPEISABHOTO mmporuda M3 3CTSTHYECKHX
tpeboBanun pasuo 0,005 - 0!001175—6; =(,0048, ¥ cl1ea0BATENABHO, [y
= (0,0048-7000 = 33,8 MM < f = 37,8 MM, T.e. yciaosue (4.22) He
B BITIO, THEHO.

OnpeaenumM nporub no yrouneHson dopmyne (4.26). ag 3Toro
onpeaenaceM KpHUBH3HY Oe3 yyeTa HaluyHd TPEIMHH COriaacHo m4.23,
Monyas pedopmanmu cxaroro 6eTona Fp1 mpu ¢, = 3,4 (kak npu B15S,

By 29090 _c4545 MIla u torma

1+, 1+34

o=E, /E,; =2-10°/54545 = 36,7.

[loBTOpPHO OnMpenenfeM XapaxkTepHC THKH NMPUBEISHHOIO CEHCHHA
IIPpH HOBOM 3HA4CHHH 1 .

A,z =465,6:220+2-41(1475-465,6)+769-36,7 = 102432+
+2-41385,4 + 28197 = 213399,5 Mmm*:

y=(1042432-110+2-413854-110+28197.27)/213399,5 =
= 77,7 MM;

cMm. 1ab6n.2.6) pasen L, =
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1009,4 413

3
465,6 - 220 J12m+413854x

I, = +102432(110- y)* +2

X [(199,5 —yf +(y --20,5)2]+ 28197(y -27)° =1,336-10° mm*.
KpusuzHa B cepeauHe nponera OT JACHCTBHA MOMEHTE OT

A
BHEIMIHCH HAarpy3ku M = 46,5 xH'M paBHa (-—1—- =—-¥ =
. Ebl‘rred
6
= 46,510 5= 638 107 — : . TIoCKOJBKY KpHMBH3HA OT
5454,5-1,336-10 MM
HEMPOJO/DKMTENBHOTO  JeHcTBMA ~ MOMeHTa  Pey, =P(y-a)

4

=220-10° (77,7 — 27) =1115- 10°H'MM  mnumoc -1-) =0 OYEeBHAHO
\7" /4

MEHBII¢ KPUBHM3HE! OT MPOAO/DKUTEIBLHOTO ACHCTBHA ITOTO0 MOMEHTA,

1

]

—] paBHOH JTOM KpHMBH3HE, T.C.
4

IIPHUHUMAEM CyMMY (-—) +(r
r/3

G

Torza

6
519:10 — =1,53-107° 1/mm.
5454.5.1,336-10
(1

BECEGEBY

I
7 U
3 4 ]
=4,85-107° 1/MMm.

M3 aanmbix npumepa 18 mmeem M, = 44,84 xH-Mm u M, =M=
57,8 xH-Mm.

=(6,38-1,53)107° =

M

cre .

M

max

44,84
578

Torna mpu =(,776 no tabn. 4.4 HaAXOMHM S, =

0,0197.

r

-

dalbgn gl
Ty

| ¥7

5
48

=\

5
48

1
r

} - Sarc
max

= .7,59-0,0197%

-

GO
" ¥/ mex F el |
1,53 ]

759 — 4,85)— 222
48

]

48

i)

107°-6900° =335MM < f,, =

agepiiy-

33,8 MM T.e ycaoBue (4.22) no ICTEeTHUSCKHM TPEeOOBAHHAM
BBITMOTHEHO.
Onpezenum nporu® ILIHT OT BCex Harpy3ok. [aa a3roro

| 1
AHAJTOTHYHO ONPEACIIEM KDPHBH3HBI (—— H | — COOTBETCTBEHHO
r /1 rJy
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MOMEHTOB M,,;, = 57,8 xHM u M, = 46,5 xH'M, npuruMasn
HEMPONO/DKHTENBHOE ACHCTBHME HATPY3KH, T.€. &y, = 15107 n

R
by _ ”_4 =73333 MIla. Toraa no T1a6n4.5 npwu
€py,rea 1510

Eb,red =

o, = i E, 000856200000 _
WsEb,red 0,643 ' 7333,3

e My - 578

iy
L

0, 233, @r = 0,46 H

' 4 = =136 Haxo .= 0,27, H c1e10BaTEIBHO,
B Phy 2200193 T DoroAmd R

6
(l) e M O30 872107 1
'/ (acbhOEb,red 0,27-465,6-1937 . 73333

Mpu pa,, = 0,233, ;= 0,46 u -Ei: 1,095 o 1a6a. 4.5 HAXODHMM

g.= 0,324, Toraa
(}_) _465:10°
¥/, 0324-465,6.193 73333

[lomwas xpuBH3HA B CepeAuHE NpPOJETa ¢ YUETOM HAIHMMA
TpEIIMH PABHA

) (1) -(2) +[2) ~m-ssssrs)10° -
4 max ¥ )i r 5 r)s

=10,46107° 1/mm.
[Tonuyro xpuBM3HY O3 y4ueTa HAIMMHUS TPEIIHH ONPEeICIIHM,

=585-10"° 1/mm.

i 1
npnﬁamm K BBHYHCJACHHOMY 3HAQUYCHHIO [— KPHBH3HY k-— oT
¥ /et ¥ 1

KPaTKOBPEMEHHOIO MOMEHTA, paBHoro M= M,,, — M; = 578 — 46,5
= 11,3 xH'M, npu E;, = 0,85E, = 0,85:24000 = 20400 MIla u 1,
= 1,132:10° Mm” (cM. pumep 18)

» 6 -y
[.1..) = 113-10 5 =4,89:107" 1/mm.
r); 20400-1,132-10

G] = (0,489 +4,85)107% =5,34.107° 1/mm.
el

ol

[loacrasus 3HauEHHE [—1—) H [—I-J B Qopmyny (4.26),
¥ J max ¥ el

IOy Y UM
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f {%10,46-0,0197(10,46—5,34)-%3 1076 - 69002 =

= 454_,5 MM > f;df = 4( MM .

10T NpOrvd MOXKHO YMCHBLIIMTh 33 CHET KPATKOBPEMEHHOrO
nporuba OT NOCTOAHHOH HAIPY3KH (¢ y4eToM ycuaua o6xaTHA),
IPOABUBILEIOCA JI0 YCTAHOBKH HIDKEPACIION0KEHHOH NIEPETOPOIAKH.

[TpurmMaeM MNOCTOAHHYO HArpy3ky (COOCTBEHHRINM BeC ILIOC
CTOKKH) pasHOM 6,45 KH/M. MOMEHT OT 3TOM Harpy3xu paBeH

2
L

[Iporu® OT 3TOH Harpy3k# 4 OT MOCTOAHHOTO IO BCEMY NPOJIETY
MOMEHTa Peg, = 220-0,08 = 17,6 xH'M (rae ey, — cm. npumep 18) mpu

xKecTtkoceTH EL M, ., =20400.1132- 10° =2,31.10" H-m™’ pasen

\ }
1. z(fg .39,5 _%1?,6J~106-69002/2,31-1013 =4 MM.

Torpa /= 45 — 4 =41 mm = f,;; = 40 MM, T.e. CUHTAEM, YTO
KOHCTPYKTHBHOE TPeOOBAHUE BBINIOIHEHO.

S. KOHCTPYKTHUBHBIE TPEBOBAHUWSA

OBILIHE TPEPOBAHUA

5.1. [na ofecneueHus MPOMHOCTH, NMPUIOIHOCTH K HOPMalbHOM
IKCILIYATAUHH H JOJATOBEYHOCTH IKENS300€TOHHBIX KOHCTPYKIMH, a
TaKke Q14 oDecneyeHHMs YCIOBHH HX M3rOTOBJACHHMA ITOMMMO
TPEOOBAHUH, ONPEeaCIAEMBIX  PACYETOM, CACAYEeT  BBINOIHHTDH
KOHC TPYKTHBHEIC TPeOOBAHUA, HANOKEHHBIE B HACTOAIIEM Pasaene.

KpoMme 1010, creaver yYHTHIBATE KOHCTPYKTHBHBIE TpeOoBaHmi,
npuseacHHsle B "Ilocobuu 1m0 mpoOEKTHPOBAHMIO OETOHHBIX M
KeJae300€TOHHBIX  KOHCTPYKUMEM M3 Tixeaoro Oerona 6¢3
npeasapuTensHoro Hanpsxkenus apMatypsl (x CIT 52-101-2003)", a
TakKe CHOeuHagbHble TpPeOOBAHHA, CBA3aHHBIE C  KOHKPECTHOH
TEXHOJIOTHEH H3rOTOBIEHHSA KOHCTPY KIIHH.
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APMHUPOBAHHUE
3angTHLIN c1ou OeToua

S.2. ApMaTypa, pacnoloKCHHAA BHYTPH CCUEHHSA KOHCTPYKuuy,
JO/UKHA UMETh 3IUHTHBIA CIOW OCTOHA (PACCTOAHUE OT MOBEPXHOCTK
apMatypsl 10 OmipKaied rpaHd KOHCTPYKLHH), 4T00B 06€CmeYHBa TS

- COBMECTHYX paboTty ¢ 6eTOHOM;

- AHKEPOBKY apMatypH B 6eTOHE;

- COXPAaHHOCTEL apMaTyphl OT BO3ACUCTBHA OKPYKaKOMicH CPEak:

(B TOM YUCJIC MTPHM HANMYHH ArPECCUBHBIX BO3ACHCTBMIA);
- OrHECTOMKOCTD H OTHECOXPAHHOCTh.
5.3, /Jnda  npomoiibHOM — apMatypel  (HamparacMol  y
HEHANMPpAracMoM) TOMIUKAHE 3AIMTHOIC CJIO8 JODKHA OBITE HE MCHee
OHAMETPA CTEPIKHA WK KAHATa M HE MCHEE!
~ JUIA KOHCTPYKUMH B 3aKPHTHIX NOMEIICHMAX IMPH HOPMAaILHOMN
H NMOHIDKECHHOH BIAXHOCTH ~ 20 MM;

~ TO JK€, INpPH TMNOBBHIUECHHON BIKHOCTY H OTCYICTBMH
AOMOJHUTCILHAIX 3AIUTHRIX MEPOIIPHATHH — 25 MM;

- A1 KOHCTPYKIMM HA OTKPBITOM BO3AYXE M OTCYTICTBHH
JONOMHUTEIIbHBIX 3AMINTHRIX MEPONPUATHH — 30 MM.

Ins  nonepeyHOM, pacHpeacIMTe/ILBOH ¥ KOHCTPYKTHBHOH
apMaTypsl MMHHUMATbHA! TOMUMHA 3aMIMTHOrO CJI0S IMPHHUMACTCH Ha S
MM MCHBILC YKa3aHHOM Ana padoucy npOoJOIbHOH ApMATYPH, MW HE
MEHEC JHAMETpa CTEPIKHA COOTBETCTBYHIUCH apMaTyPBl.

MuHUMAILHBIE PACCTOAHISA MEKAY CTPEKHAMH APMATYPL!

S.4. MuHUMAILHBIE PACCTOSHMS B CBETY MEXKIY CTCPKHAMH
apMaTyphl  ClaeaAyeT NPHHHMATL TakMMH, 4YTOOM  obecrneduTh
COBMECTHYKW pabory apmatypsl ¢ OCTOHOM H  KauECTBECHHOC
H3rOTOBJCHUC KOHCTPYKLKH, CBAZAHHOC C YKIAAKOH H YIUIOTHCHHCM
OeTOHHOM CMECH, HO HE MEHEEe HauOOnBIIEro AuaMerpa CTCpXKHA, @
TAKKE HE MECHEe:

25 MM — NpPH TOPH3OHTAJBHOM HIH HAKJIOHHOM MOJOKECHMH
CTCP:KHCH TINpH  OCTOHHPOBAHWHM — N9 HWWKHEH  apMaTyphl,
pacIoIOKEHHOHR B OAUH MM 1Ba PAAA,

30 MM — TO Xe¢, LA BEPXHEH apMaTyPhl;

50 MM — TO e, NPH PacTIONOMEHHK HIDKHEH apMatypsl 0OTEC
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yeM B [Ba pAJAa (KPOME CTEPKHCH ABYX HHKHHX PAJIOB), & TakKe IPH
BEPTHKAIBLHOM ITOJIOXKCHHH CTEPXKHEH NTpU O TOHHPOBaHUH.

B 3xeMenrax win y3nax ¢ OONpIIMM HACRILICHUEM apMaTypOH
KM 3aKIaAHBIMHA  ACTAJISMHM, H3TOTOBIAEMBIX ©€3 TIpHMEHEHM
sUOPOIIONIAA0K MIIK BUOPATOPOB, VKPEILICHHBIX HA OMNanyOKe, AODKHO
OuITh 00ECTICYEHO B OTACILHBIX MECTAX PACCTOAHUE B CBETY HEC MCHEE
60 MM M NPOXOXKACHHUA MCOKAY AapMaTypPHLIMU  CTEPKHAMH
HAKOHEYHHKOB TIIyYOHHHEIX BHOPATOPOB, YIUIOTHAKOILUX OGETOHHYIO
cMeCh. PacCTOSHMA MEXIY TAKHMHM MECTAMM JODkHB ObiTh HE Oosce
500 mM.

[Ilpu CTCCHEHHBIX YCIOBHAX AOMYCKAESTCS PACIIONAraTh CTCPIKHH
rpyrnnamu - nmyyxamu (0e3 3azopa mexay HuMH). [Ipu 3moM paccroauus
B CBETY MEXKIY NMYyYKAMM NOKHBI OBITh TAKKE HE MCHEE ITPHBEIAECHHOIO
AHAMETPA CTCPIKHA, IKBHBAJISHTHOIO IO IUIOMIAZH CEYCHHA TNY4KA

apMaTtyphl, IPHHHMAEMOIO PaBHBIM d . i =

n
\dei . TAE dy — AHAMETD
:

OHOTO CTEPIKHA B MYUYKE, 11 ~ YHCIO CTEPKHEH B MYYKE.

5.5, PaccTtosHuA B CBETY MEXKAY CTEPKHAMH NEPHUOIAYECKOrO
npoduis, yKazaHHsie B N.5.4 ONPEAC/MIOTCA 10 HOMHHATLHOMY
auaMeTpy 6e3 yuera BHCTYHOB H pebep.

Hazuauas pacnofOKECHHE apMATyPhl B CCYCHHMH CO CTECHSHHBIMH
YCAOBHAMU C YYETOM NMPUMBIKAIOILUX JAPYTHUX ApMaTy PHBIX 3IEMEHTOB H
aKIaaHbBiX ACTANCH, CICAYET NPHHHMATh RO BHHUMAHHE AHAMETPDHI
CTEPIKHEH ¢ y4eToM BhICTYNOB M pebep (pui.l), a Taxke AONYyCKACMbIC
OTKIOHEHHWSA OT HOMHHAIBHARIX PA3MEPOB CTCPKHEH apMaTyPhl, CBAPHBIX
CeTOX M KapxacoB, 3aKIaAHHX JeTa1CH, (QopMy M pacnoNOKCHHUE
apMaTypsl U 3AKJAAHBIX JETaICH B CCYCHHH.

HpoaoLHOe ApMHUPOBAHHE

5.6, B xene3o0eToHHBIX HM3rubaeMBIX 3JEMCHTaX ILIOLIATb
CCUCHUA TMNPOAOILHOHM DPAcTAHVTOH AapMaTypel, a TAKKE CXKATOH
HEHANIPATacMOH, €CIH OHa TpedyeTca nMo pacHeTy, CAeAyeT NMPHHHUMATH
He MeHee (,1% oT momaau ceueHusa 6eTOHa paBHOH bA,

1o TpebGOBAHHE HE pPAcHpOCTPaHAETCA HA APMHPOBAHHE,
orpeaeNseMOe pacuycTOM 3JJAEMCHTa MUIA CTaAMH H3IOTOBJICHHA H
TPAHCIIOPTUPOBAHHMA, B ITOM CIy4ae MNJIOMAAb CECUCHUA APMATYPH
OMpEAEIAETCA TOMBKO PaCUETOM.
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5.7. B xenezoberonHpmx Oankax W noWrax HavOOIbIuye
PaCCTOAHHA MEKIAY OCAMH CTCPKHEH NPOJAOIBHOH apMaTypey,
obecneunBaroumie dddexrmsHoe BomacucHHe B pabory Oerong
PABHOMEPDHOE PACHPEACICHUE HANDMKEHMM M JchOopMalmil, a Taike
OrpaHMYCHHE MIMPHHEI PACKPBITHA TPCHIHH MEXIAY CTEPXKHAMY
apMaTypsl, ZO/DKHH OBiTh He 00Jice:

200 MM — IpH BRICOTE NONEPEYHOro ceueHud /1 < 150 Mum;

1,5 7 1 400 MM — IpH BRICOTE NMOMEPSHHOTO CeueHuA A > 150 My

B MHOronmyCTroTHhIX HACTHJAX PaCCTOAHHA MEXKIY OCHAMHY
paboyux CTEpKHECH pPa3pemiactTCid YBEJMYHBATH B COOTBCICTBHH ¢
PacToOJIOMKEHHUEM TIYCTOT B CEUYEHMH, HO HE Bonee uem 1o 2h.

§S8. B Ganxax u pebpax mmpuno#t Ooaee 150 MM wumcno
NPOAOCIbLHBIX PA0OYHX PACTAHYTHIX CTEPIKHEH B MONCPEUYHOM CCHCHUK
JOJDKHO ObITh HE MEHee uByX. ITpu mmpune ’aemerTa 130 MM B MeHee
AONYyCKAETCHd YCTEaHABIHMBATD B MONCPEUHOM CEUCHHH O QUM ITPOAO.IbHBIH
CTEPIKEHbD.

$.9. B usrubaemeix 3nemenrax npu BeicoTe CeucHuA Somee 700
MM Yy OOKOBHIX TrpaMel JOJDKHBI CTaBMTBCH KOHCTDYKTHBHEIC
ITPOAOSIbHBIE CTEPXKHH C PACCTOAHMAMH MEKIY HHMH IO BLICOTE He
Hbonee 400 MM 1 omapio ceqeHus He Meree (0,1 % momaau ceuenus
OeTOHa, HMCHOIISTO pa3Mep, PaBHBIA MO BHICOTE 3JEMECHTA PACCTOAHHIO

MEXIY JTHMH CTCP)KHAMHK, MO INMPHHE - NMOJOBHHE IIHPHHEL pedpa
31eMEeHTa, HO HE Oonee 200 MM (uepT.5.1).

Yepr.5.1. YcTRHOBKA KOHCTPYKTHBHO# IPOAOVILHOHR apMAaTYyphl 10 BLICOTE
ceuerns DA/ IKR

Honepeunoe apMupoBanue
5.10. ITonepeuHyo apMaTypy CleayeT yCTaHABIMBATh HCX0Ad M3

pacdeTa HAa BOCIPHATHC YCHIMH, 8 TAKKE C LETbI0 OrpaHHIeHH
Pa3BUTHA TPEILMH, VICPKAHHA MPOAONbHBIX CTEP)KHEH B MPOCKTHOM
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ITOIOKECHHH H 3aKPEIUIEHHA MX OT GOKOBOrO BHIMYYMBAHHA B MOOOM
HanpaBJICHHH,

[TonepeuHyro apMaTypy YCTAHABJIMBEIOT Yy BCEX TNMOBEPXHOCTEH
KEICI0OCTOHHRIX IEMEHTOB, BOMH3AH KOTODRIX CTABHTCA MNPOHOIbHAA
apMatypa. [Ipu 3TOM paccTosHHA MEXIYy NMONEPEeUHBIMH CTEPKHAMH Y
KKJIO0H MOBEPXHOCTH 3JIEMEHTa HOMKHBI ObITh HE O01ee 600 MM U HE
bosiee YABOEHHOH IIMPpHUHEI IpaHH 3jeMeHTa. [lonepeunyro apMatypy
AOMYCKACTCH HC CTABHTh Y IpaHEH TOHKHX pebep mupHHOH 150 MM u
MEHEE, MO IIUPHHE KOTOPHKIX PACnoNaractTCs JuWlis OAUH IMPOAONbHLIM
CTEPKEHD.

5.11. /lpamMeTp noOnmepeyHOM apMAaTypel B BA3AHBIX KapKacax
M3rubaeMaIX 31EMEHTOB MPHHHMAKT HE MCHEE 6 MM.

S5.12. B xeae300eTOHHEIX 3JEMEHTaX, B KOTOPHIX TMONEPCUHAR
CHJIA TIO PAac4eTy HE MOXET OMTh BOCIPUHATA TOILKO OCTOHOM, CIEAyeT
npexyCMATPHBATh YCTAHOBKY NONEPEYHOH apMaTypHl ¢ miaroM He fonace
0,5 hy u ve 6oaee 300 MM.

B CrionmMeIX IDIHTAX, 4 TAKKEe B  MHOTONYCTOTHHIX W
yacTopeOpHCcThIX rumTax BHICOTOH MeHee 300 MM u B Bankax (pebpax)
BBICOTOH MeHee 150 MM H8 y4acTKE 3JCMEHTA, IAC NONCPEUHaA CHa] I10
pacyeTy BOCNPHHHUMACTCA TONBLKO OCTOHOM, NONEPEYHYHD apMarTypy
MOKHO HE YCTAHABJIHBATS.

B 6ankax u pebpax Bmicoroii 150 MM u Ooaee, a Takke B
yacropeOpHcThIX TIMTax BhicoTOH 300 MM H Oonee, Ha y4acTKax
INEMEHTA, [Ae NnonepeyHas CHJIA No pacyeTy BOCHPHHUMACTCH TOJIBKO
DETOHOM, CIICAYET NPeayCMAaTPHBATD YCTAHOBKY MONEPEYHOH apMaTyphl
¢ maroM He donee 0,75 hy u He Hoaee 500 Mm.

5.13. B musedHmX M3rubacMpIX 3JIEMCHTAX INPH HATHYMH
HeOOXOIHMMOM IO PAacHeTy CKATOH HEHANPAracMOH apMaTypPhi, ¢ LEAbIO
NPEIOTBPALICHUMA BRINYYMBAHHA NPOJOIBHOK AapMaTyph ClICayeT
yCTaHAB/IMBATh MONCPEYHYK apMmarypy ¢ maroM He Oonee 15 ¢ u He
Oonee 500 MM (d — xuaMeTp CXAaTOH NPOAOILHOM apMAaTyPHI).

Ecin  HaceimieHMe  CXATOH  NPOJOJIBHOM — apMAaTypHl,
YCTAHAB/IMBAEMOM Yy OAHOM H3 rpaHcH 2JjeMeHra, Oonee 1,5%,
MOnepeyHY0 apMaTypy CIACIYET YyCTaHaBaMBaTh ¢ maroM He foaee 10 d
H He Donce 300 mm.

5.14. llonepeunas apmMaTypa, npeayCMOTPEHHAA A9 BOCIIPHATUA
MONEPEYHBIX CHI, JOJDKHA HMMETh HAACIKHYIO GHKEPOBKY MO KOHUAM
NyT¢M npuBapkH K NOPOAOCJABHBIM HCHANPATAEMBIM  CTCPIKHAM,
0becneymBaromed PpABHOMPOMHOCTh COCAHHCHHA M XOMYTOB, H.IH
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OXBaTa NMPOJOIBHON apMaTyprl. BO BCEX Cnyyasx auamMeTp NPOAOAbHEIX
cTEepKHEH JomKeH OniTh He MeHee 0,8 quaMeTpa nonepeyHsIX.

ApMUPOBAHKE KOHLIOB HPEABAPUTEIbHO HAPSIAKCHHBIX JJIEMEHTOR

S5.18., YV xoHLOB NPCABAPHTEILHO HANDMKEHHBIX JJICMEHTOB, Ha
anuHe He McHee (0,6 JnuHE nepeaady NPEeABAPMTEILHOIO HANPSDKEHUy
(cMm. . 2.35) caenyeT npeXyCMaTPUBATh YCTAHOBKY AOMOIHHTEIRHOMN
MONCPEHHON HIM KOCBECHHOHN apMaTypPhl, OXBATHIBAIOIIEH HANPATASMYIQ
apMaTtypy, ¢ maroM He 6oxee 100 mum (uepT. 5.2, 5.3).

I
an/s

r fii
"""t“\
2] l 2
{ rtrl L Yo m———
3 qmm {
11'11 .t kﬂ

Yepr. 5.2. ApMupoBanfe KOHNa OPeABAPATE/ILHO HalipsLKeRHoH batkn
1 - ceapnvle cemru 6 sude zpebenox (Ona yoobocmea YKNGoKu HaNpa2aemoix
cmepxcrei), mpebyemote co2racko n. J.16; 2 -~ nonepednvie CriepiCyi,
mpebyemvle co2nacno n. 5.17 u npusapusaemvie » 3ax1a0not demanu; 3 -
HanpAzaemas apmamypa (OCHOGHAR nonepedral apmamypa 6ajiox u apmamypa,
YCMAROGRERRAR HO KOWMYPY OROPROZCO VIMUPERUR, He NOKA3ARA)

Yepr. §.3. ApMAposatie KOHIA MHOTONYCTOTHOIO HACTH./14
1 - ceapnasr cemxa, mpebyeman coanacko n. 5.16; 2 - nanpazaemvie cmepICHE

KoHIBI y3kuX pebep pPEKOMCHAyeTCH ycHiHBaTh YT
YCTAHOBKH 3AKIATHBIX AETATCH-050HM ¢ aHKEepHRIMU cTepHaMH (MePT
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5.4). 2TH aHKCPHBIC CTEPKHM MOXKHO YVYHUTBIBATH NPH BHIIOJHCHHH
TpeboBanmii . 5.16.

R

' \I\\\I\Iﬂ\l\l\l\l\

‘III\IHIII lllI

Illli ********

! E;'J@J 'T
‘T_ »0.61p Jr

YepT. S.4. Apmupobanue KoHIR pedpa NARTLI HepeKPLITHA
1 — ceapnas cemxa coznacno n. 3.16; 2 - niocxuit apmamypuetii xapxac peépa; 3 —
AHKEPHbBIE CIMEPIICHU 3aKIGCRON demanu - obotimsel coenacko nn. 5. 16 u 5.17; 4 -
HARPA2AeMbI CIMEPAHCERL (APMAMYP QA NOAKU RAUMbI U nonepevnozo pebpa, a
MaKlIce apMamypa & Yeiax Medroy BonepeshbimM U npooonbHbmM pebpamu He
noxaszana)

3 _,,‘!

“dinglulirvm—

dn1a 3JEMEHTOB ¢ HanpAracMoOHM apMaTypod kaacca A npw
nepenaToyHon npouHocTH OcetoHa He McHee 22 MlIla, ykazanuyio
NMONCPEUHYK) MIM KOCBCHHYI) apMATYypy MOXKHO HE NpeayCMaTpHBATS,
€C.JIH MPEABADHTCIBHOE HANIPAKEHHE Ogpy(p) C YUETOM NEPBBIX MOTEPh HE
NPEBBILACT,

460 MIla npu d; = 10— 14 mum;

420 MITa nmpu d; = 16 — 20 MM,

380 MIla npu d, = 22 — 32 MM,

(roe ds; — ZUAMETP HanpAracMbiX CTCPIKHEH).

B crydae oTCyTCTBHA MO UTHHE 3JEMEHTA NONEPEYHOH apMaTyPhl
yKa3aHHBIC 3HAYCHMA O, CHIOKAIOTCA Ha 40 MIla.

[Ipy nepenarounor mnpoyHocTH OcTOoHa MeHee 22 Mlla
AOTIONHHUTC/IBHYKO TIONEPECHHYH) HIH KOCBCHHYIO apMaTypy MOXKHO HE
NpeyCMaTPHBATE JHIIL NpH 0, < 260 Mlla.

316, Jlna npeaoTBpamIcHMA MPOAOIbHBIX TPEIUHH Y TOPLIOB
PEABAPHTENBHO HANPKCHHBIX HICMEHTOB HEOOXOIHMO y TOPLOB Ha
yd4actke He McHee 1/4  BBICOTBI 3JCMEHTA NPEeAyCMaTpHBATh
AONOAHHUTENBHYI) ITOIEPEUYHYH) apMAaTYPy Ha BCKHO BBICOTY 3JIEMCHTA.
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31a apMmarypa J0/DkHa OblTe HAICHKHO 3aaBKEPECHA IPHBAPKOM
HHXHEH 3aKJIaJHOH JeTaTd HIIH NPEeACTaBiafTs COOOH KOpaITooOpasnyg
CETKY, OXBATHIBAIOIIYI0 HIDKHIOI NPOJOIBHYIO 8PMATYPY.

Ceuenue 37108 nonepeyHOM apMaTyphl JO/DKHO B COCTOMHUM
BOCTIDHHMMATE HEe Menee 20% ycunMa B HANpAraeMOH apMatype
HIWKHEH 30HBI, ONIPEICIAEMOrO 1O MPOYHOCTH (T.€. paBHoro R, 4.).

AHKEPOBKA apMaTYPhi

S.17. AHKEPOBKY apMarypel OCYIUECTBAMOT OJHUM 3
CACAYIOMHUX CNIOCOO0B:!

- B BH/JIC NPAMOTO OKOHYAHHA CTEPXKHA (TIpAMas aHKEPOBKA),

-~ ¢ MPUMCHCHHEM CITCLIHABHBIX AHKCPHBIX YCTPOMUCTB HA KOHIe

CTEPIKHA,

KpoMe¢ TOro, aHKEepOBKE HCHANPATacMOH ApMATYPBl MOKET
OCYILECTBIATHCA 3arHOOM Ha KOHUEC CTEPIKHY B BHAC KPHOKa, Orruba
(TanKH) HITH NETIH, @ TAKKE NPHBAPKOH MOMECPESHHAIX CTEPXKHCH.

5.18. ba3oBy0 (OCHOBHYI0) AMHMHY AHKCPOBKH HANPATacMoM M
HCHANPATAEMOH apMarTyphl, HCODXOZHMMYK 414 NEpeaauM YCHIHA B
apMaTtypé ¢ NOJHBIM pacuYeTHhIM COMpoTHBICHHE R, Ha OertoH
ONPEACATOT O PopMyie

R Ay ) | (5.1)
Ry ot
rae Aspy H Uy — COOTBETICTBEHHO ILIONIANh CEYEHHS! AHKEPYEMOro
CTEPKHA HaAnpaAracMoM (HCHANPATAaCMOM) apMaTyphl H
IEPUMETP €r0 CCHCHHA, ONPEACIACMBIE M0 HOMHUHATLHOMY
OUAMETPY CTEPIKHI,
Riond — PABCYETHOEC COMNPOTHUBICHHC CUCIUICHHS apMartvpul ¢
OETOHOM, NMPUHHMAEMOE PABHOMEPHO PACHPEACICHHAIM IO
AHHE 8HKCPOBKH YU OnpeaenseMoe no opMyie
Riona = mnaRps (5.2)
34€Ch 7 — KOAPPMUMEHT, YYHTHBAIOMMH BIMAHHEC BHAZ NOBEPXHOCTH
apMaTypPH H IIPHHHMAEMbIH PABHBIM
2,5 —I14 rops4eKaTaHOH H TEPMOMEXaHHYECKH
YIPOYHEHHOH apMATYPhl NEPHOINYECKOro MpodHia
Knacca A;
2,2 — A7 apMaTYPHBIX K2HATOB KJIacca A muamMeTpoM 9 MM H
Gonee;

zO,an =
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2,0 - ama xoa0aHOAC)OPMHUPOBAHHOM apMaTyphl KiIacca
BS00;
1,8 —ana xonomoachopMHPOBAHHOMK apMaTypht Ki1acca B,
maMeTpoM 4 MM H Bonee;
1,7 — s xonoaHoaeopMHpOBaHHOH apMaTyphl K1acca B,
IUaMETPOM 3 MM H apMaTyPHBIX KaHaTOB Kiacca K
AHAMETPOM O MM;
1,5 — ans rnaaxon apMaTypei kiaacca A240;
2 — KO3QPHUMEHT, YUYHTHBAIOMIUN BIIHAHHE pa3Mepa JHAMETPa
apMarTypsl H MPHHUMACSMbIH PABHBIM.
1,0 — nas quaMeTpa apMaTyphi d; < 32 MM;
0,9 — ans puameTpa apMaTypsl 36 1 40 Mm.
5.19. TpeOyemywo pacuerHy0 AITHHY nDpaMOH aHKEPOBKH
HANPATacMOH apMaTrypel € YYETOM KOHCTDYKTHBHOIO pPCHICHHA
3JEMEHTA B 30HE¢ AHKEPOBKH OonpelcaioT no GopMmy e

A
Ian :iﬂ,an ;’“d ’ (53)
s.ef
rae Iy ., — 6830Bat AMMHE aHKEPOBKHM, onpeaecasemas mo gopmyne (5.1);
As.cat Asef — IIOIAAL NONMEPEHHOTO CEYCHUA aPMaATYPhi COOTBETCTBEHHO
TpeyemMas 1o  pacuery € NOJMHWM  PACUCTHRIM
COMPOTHBICHHUEM H (hakTHMECKH YCTAHOBICHHAS.

I xpalEMX cBOOOAHBIX Onop 6anok JANHHY aHKEPOBKM MOXHO
YMEHhIIMTH B 3aBHCUMOCTH OT NONEPEYHOH HIH KOCBCHHOH 8pMaTyphl,
OXBATHIBRIOMIEH IPOJOJNBHYIO apMarypy, H BEIMYHHBEI NONCPEHHOrO
obxaTua 6eTOHA COracHO YKa3aHueM m. 3.43.

B mobGoMm cnyuyae QAKTHMECKYIO UIHHY AHKSPOBKH IPHHHUMAIOT
He mMeHee 15d u we MeHee 200 MM,

8.20. Ecou cornacHo pacueTy HaKJIOHHBIX CEueHUH Ha AeHCTBHE
M3rudaoImero MOMCHTA (mm.3.41-3.44) HEBOIMOXKHO HIHU
HEPALMOHANBHO YCTAHOBHTh HEOOXOAHMMYIO MONEPEUHYIO apMaTypy, Ha
KOHIIaX CTep)KHEH HAMpAracMOH apMaTyphl YCTaHARJIMBAIOT AHKEPA
CICAYFOMNX THIIOB!

BRICRKCHHBIC TOJAOBKH (MEPT. 3.5,8) — L1 apMaTyphl KIACCOB

A600 (mapxu 200XT 2L u A 800;

obxateie mabur (uepr. 5.5,6 u 1aba 5.1) - g apmarypm

xiaccos A6(00 A 800, A1000;

MPUBAPCHHBEIC KOPOTBHILIM (YEPT. J.5,B) — AIA apMaTypH KJIACCOB
A600 (Mapok 2I'2C u 20XT210) u A800.
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Yepr. 5.5, Bpemennble TeXHOIOradeCKAe aRKephl Ba HANPATaeMoik
CTePKHEBOR apMaType a - ébicadxcennan 2onoaexa; 6 - obxcamas waiiba
(pasmeput cm. mabn. J.1); e - npueapenivie xopomviuiu

_———“T—“—I_-[Hama'rp a#bbl 10 Beicota maROu H A0 BobIHA
| dnamerp OTIPECCOBKH, MM ONPECCOBKH, MM, A1 pasmep
ADMETYPH — | apMaTyphl Kiacca IaROLI
d, MM | BH}’TpdE:‘)HHHﬁ Hapygmmﬁ AV AV A-V] on;e(:::fnm
0 N D, MM |
10 | 13 30 8 10 11 35
12 15 32 8 11 14 37
I 14 17 32 10 | 13 17 37
16 20 36 |11 15 19 42
18 22 36 13 17 21 42
20 24 40 14 19 23 47
22 | 26 42 16 | 21 25 49

Tabmuna 5.1

Tunel aHKEpPOB AN HEHANPATaeMOH apMaTyphl NPHUBEACHLI B

"[IocobuH 1noO NPOCKTUPOBAHMIC

OCTOHHBIX H KeJIS300e TOHHBIX

KOHCTPYKLIMM M3 TsDKeI0ro OeTona 0¢3 npeABapUTEISHOTO HanpsKCHHA
apmatypsl (x CI1 52-101-2003)".

B a1OM cilyyae yCHIME B MPOJONbHOH apMarype LPHHUMACTCH
paBHOH N; = 2,5R, A,, roe A. — utomaas KOHTakTa aHkepa ¢ e TOHOM.

S.21. Ilpu pasmemucHMHM 4HKEPOB HAa HanNpAracMoOM apMatType
CACOyCT YYHMTHIBATE HX NEPEMCINCHHUE NPH VITHHCHHH B IpoLiecce €€
HATOKCHHA HA yNOpPhI, IOCNE HATHKEHHSA apMaTtypel aHKEp AOKCH

3AHUMATDH NMPOCKTHOE TTOJOKEHHE,
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TPEBOBAHHA K XKEJIE3OBETOHHBIM KOHCTPYKIINAM

§.22. Paimeprl cOopHRIX kene300€TOHHBIX 3AEMEHTOB CICAYET
HA3HAYATE C Yy4YETOM IPY30NOTbEMHOCTH H rabapUTHBIX OrpaHHYCHHUH
TEXHOJIOrHYECKOIQ, TPAHCIOPTHOIO M MOHTamHOro 000OpyaoBavi Ha
3aBOAAX-M3rOTOBHTEIAX M HA CTPOHTECIbHBIX IUiom@aakax. B
HCOOXOAMMBIX CIY4YaAX CACAYET YYMTHIBATL BO3ZMOXKHOCTH NOABEMA
*Ke1e300€ TOHHOTo H3aeHA BMeCTe ¢ POPMOH.

5.23. Bo uibexanue noBpexAcHUN OT MECTHBIX KOHLEHTpALMH
HanPOKCHHH TIPH PE3KOM H3IMEHCHHMA HAIMpaBICHHH TpaHCH H3ae/IHA
(HATIPUMEP, BO BHYTPEHHHUX VINI4X) PEKOMEHIYETCHS NPECIYCMATPHBATD
CMATYCHHUE OYEPTAHMA B BHAEC YKJIOHOB, (JACOK HJIH 3aKPYIJICHHH 110
BO3MOKHOCTH HeOombmoH Bemrumms (0 50 MM), 41001 HE
TpeboBaIOCH MECTHOE apMupoBaHue (4epT.d.6 a, O, B).

Bo BHEeIHMX OCTPRIX yriax BO H30ekaHHME OTKATRIBAHMA OCTOHA

ClIeAYeT YCTPauBaTh CKOCH! MM 3aKpyrieHusa (4ept. 3.6, r).
@)

ael

w@rﬂﬂ v R B T AT

AN
Y

YepT.5.6. 3akpyriienus # packn
a ~ 2aKpyeneRuA 6 pebpucmoii naume; 6 — packa medcoy nonaKoilt u cmenxoii 6
maaposoii banxe; 6 — covemanue Gacku U 3aKpynenus 8 yane gepmol; 2 —
CMAZHERUE OCMPO20 Y2NA 8 PU2ene;

5.24. Ilpu npoekTUPOBaHHH KENCIOOCTOHHRIX KOHCTPYKUHH HX
OYEpPTaHHE CIEAYET NPHHUMATh C YYETOM YCTpoHCTBA M cmocoba
UCTTIOJB30BaHMA Hopm (onaryOxn).

[Ipu npuMcHeHuHM GOPM ¢ OTKHAHBIMH OGOpTAMH OYCPTAHHE
M3AEJHs HE NO/DKHO NPEenaTCTBOBATh NOBOPOTY Soprta (vept. 5.7, a) nmpH
pacnamybxe.
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[Ipy npuMEeHCHNWH HEPa3bCMHBIX (GOPM ANA  BOIMOKHOCTY
H3BJICUCHMA  H3JEIMA M3 HMX JOJDKHBI  DIPEeayCMaTpuBaThcy
TEXHOJIOTHYeCKHE YKIOHN He Menee 1:10 (uept. 5.7,6,8). B cayyae
NPUMCHCHHS HEPATHEMHBIX dopm C HCTIOIB30BaAHe M
BRIITPECCOBRIBAHMS YKIIOH JO/DKEH OulTh HE MeHee 1:15 (uept. 5.71),

[Ippy  Hememnrensod  pacmatybke ¢ obecnedenyey
puxcHpopaHHOrOo (BO H30ckanHe HapymcHHa OETOHA) BEPTHKAIbHOrG
nepeMeIicHus GOpMYIOIIET0 ITEMEHTA OCHACTKH (MepT. 3.7, 1, €) yKion
A0;pkeH OuITh He Menee 1:50.

JELL

Yept.3.7. Texnosiorgyeckne YRIOHDI
a — @ hopme ¢ omKuorbviMu bopmamu; 6 u 6 — @ Kepazvemunoli hopme; 2 ~ Mo e,
C HPUMEHEHUEM BLINPECCOBUUKA, O U € ~ npi HemedlenHolk pacnaiybxe; Hc — 6
Ppopme ¢ 2nYXUM BOPMOM, 3 — MO dce, C BHINPECCOBUYUKOM
1 — uzdenue; 2 — popma; 3 — omxudnoii Gopm, 4 — ebmpeccoewux; 5 — exnacviw,

6 — popmyrowas pamxa

[Ipn ucnonp3oBaHMH (POpM ¢ OAHHWM HENOABIIKHBIM H OJAHHM
OTKHAHBIM OOpPTOM I BO3MOXHOCTH BCPTHKAJIBHOTO NOIHEMA
KOHCTPYKLMHK NMPH pacna;xyOke creayer nepexoa oT 6oapIieH 1UpHHB
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H3ACTHN K MEHRIUCH [HanpuMep, OT HIDKHEH NMOJKHM K cTeHke (uept. 5.7,
)] MpHHMMATL IUIABHBIM MOA YIIOM He MeHee 45°. D10 tpeboBamue
MOXKHO HE YYHUTBIBaTBH, ¢CaM Gopma CHabxEHA BHINPECCOBBIBAIIIHM
yCTPOHCTBOM (4epT.5.7,3).

[IpuMeHeHHEe BBHIMPSCCOBBIBAHHA H HEMEIICHHOH pacnanybku
IOJDKHO COrJ1aCOBBIBATBCA ¢ H3rOTOBHTCIEM H3ACITHA.

5.28. B xene306¢TOHHBIX H3ACTHAX CICAYET MPEAYCMATPHBATDH
YCTPORCTBA I MX CTPONIOBKH. CTPONOBOYHBIE OTBEPCTUA (B TOM UMCIIE
A7 MHBCHTAPHBIX IETETH), NMAa3bl, YCTYNBl H T. II. MIHM CTALHOHAPHLIC
CTAILHBIE CTPOMOBOYHEIC IETTH, KOTOPHIC AOC/DKHBI OBITh BBINOJHCHLI
M3 ropsyYeKkaTaHOH ctaxm cornacHo mn. 2.18 a taxke "[locodus no
NPOCKTHPOBAHMIO OCTOHHBIX H KENC300ETOHHBRIX KOHCTPYKLMH M3
TKEA0ro 6eTOHa O¢3 NMpeaBapHTCILHOrO HanpsokeHHs apmaTtypsl (k CI1
52-101-2003)".

5.26. B uensx CHWOKESHHS OTPHLIATEABHOIO BIHAHHA 00pa30BaHHA
HAYANbHBIX TPEMIMH B BCPXHCH 30He Oanok, MIMT H T.M. HA HX
XKECTKOCTh H TPEINMHOCTOMKOCTh PEKOMCHIAYCTCH HA3HAYATh MECTA
PACITONOKCHUA CTPONOBOYHLIX VCTPOHUCTB H MECTa OIHPAHHA IpH
NEPSBO3KE MAKCHMAIbLHO TNPUOMMOKCHHBIMH K KOHLIAM 3JEMEHTa C
VYETOM BO3MOXHOCTEH NOJBEMHBIX MEXAHHM3MOB, NPHMEHACMBIX
TPABEPC, TPAHCNOPTHHRIX CpeacTB. Mecra onMpaHus NpPpH XPaAHCHHH
3EMEHTA PEKOMEHIYeTCA Ha3H34yaTh Ha paccrosHum He bonxee 20-30 cM
OT €ro KOHLOB.
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COPTAMEHT APMATYPbI

HoMmuHansHBIH
DHAMETP, MM

L

iy,

3
4
S
6
8
10
12
14
16
18
20
22
25
28
32
36
40

|

71
12,6
19,6
28.3
50,3
785

113.1

153.9

2011

2545

3142

380, 1

490.9

615.8

8043

e

2 N
A H B, MM, IpH 9HCJI€E CTCPKHCH

P

2

14,1
25.1
39,3
57

101
157
226
308
402
509
628
760
982

1232

1609

1017,9 | 2036
1256,6 | 2513

3

Sum—

4
212 | 283
377 502
589 785
85 | 113

151 | 201
236 | 314
339 | 452
462 | 616
603 | 804
763 }1018
942 | 1256

1140 {1520

1473 | 1963

1847 | 2463

2413 |3217

3054 | 4072

3770 | 5027

5

35,3
62,8 |
98,2

141
251
393
565
769
1005
1272
1571

| 1900

2454
3079
402]
5089

6283

.

6

424
754
117 .8

170
302
471
679
923
1206
1527
1885
2281
2945
3695
4826
6107
7540

villniy

7

495
879
1375

198
352
550
792
1077
1407
1781
2199

L 2661

3436

i 4310

5630

| 7125
| 8796

i bt

8

56,5
100,5
157,1

226
402
628
905
1231
1608
2036
2513
3041
3927
4926
6434
8143
10053

—

e

9

63,6

113

176,7

254
453
707
1013
1385
1810
2290
2827
3421
4418
5542
7238
9161
11310

IMPHJIOXEHHE 1

PacueTHas ruiomaZib nonepeHoro Ce4eHus CTCPXHERBOH apMaTypH KiaccoB | 1€OpeTH-

Tabmuua 1

Jnamerpnl | MakcumanbHblHi

qeckay | APMATYPH | pasMCp CCHUCHHSR

KJ1aCCORB CTCPXHA
Macca e

1 M.KT B A | MEPHOAHHECKOTO

HpOQuin
0,052 + - -
0,092 + - "
0.144 + - -
(0,222 + + 6,75
0.395 + + 9.0
0617 | + | + I 11.3
0.888 + + 13.5
1208 | - | + | 15,5
1,578 - + i8
1.998 - + 20
2.466 - +- 22
2984 - + | 24
3.84 ~ + | 27
4,83 - + 30.5
6,31 . + 34.5
7.99 - | o+ ] 39.5
9.865 § + | 435

Hpnmenanus:1.
HOMHHANLHOMY THAMETPY PABHOBEIIMKHX HO ILYOLHAAM NONCPCHHOIC CCUCHHY TJIA/IKMX CTCPKHECH.
2. JHak ,,+" oNpeACIACT HAIHUHE AHAMETPA B COPTAMECHTE, AHANIA30HKN JAHAMETPOB MR PAVIHIHLIX KN8CCOB

apMaTypbl IpUBCACHDLI B Tadn. 2.7

HoMuHANbHBIH JiHaMETp CTCpXHEH JUIM  apMatTyphl NEPHOJMYCCKOro nNpoPHis COOTBETCTBYET
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Tabmsna 2

T PacueTHas niowmajb NONepevyHoro
COpeTHYCC- ‘ 2
Knacc | HoMuHaILHBIA CCUCHHUR apMATYPHBIX KAHATOB, MM,
K& Maccsa
K8HaTa ,ZIHB,MG'I])_., MM 1 M.KT L wH HX YUC]IC |
o 1 2 3 4 5
K-7 & 0,173 2271 4541 68,1 9081 113,35
9 0,402 t 51 102 153 204 255
i 12 0,714 | 90,6/ 1812 271.8) 3624 | 453
15 1,116 | 1416 2832 | 4248 | 566.4 | 708
1,014 128,7 | 257,4 | 386,1 | 514,8 | 6435

I PacueTHas maomaib NonepeyHoro
Knace | HomuHaIbH b Teopetiicc- CEYCHHUA APMATYDPHEIX KAHATO 2
ﬂ Kasg Macca PMATyPHBIX XaHATOB, MM,
| KAHATA | JIMAMETD, MM 1 M.KT . TIPU KX UKCJIC
’ 7 | 8 | 9
K-7 | 6 0,173 136,2 158.9 181,6 204.3
9 0,402 306 357 408 459
12 0,714 543.6 634.,2 724.8 815,4
| | 135 1,116 849.6 991,21 113281 12744
K-19 14 | 1,014 772,2
ITppuMeuanue. HoMuHanbHbi  QHaAMETp  apMaTypHOro  KaHaTa

COOTBETCTBYST AHAMETPY OKPYIKHOCTH, ONNUCAHHOK BOKPYT €0 CEYEHHS.
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[TPWIOXEHUE 7
OCHOBHBIE BYKBEHHBIE OBO3HAMEHUA

Ycowiug 0T BHEMIHKX HAIPY30K U BO3ACHCTBUN B HONIEPEUHHOM
CCUCHUM IEMEHTA

M — u3rubaro1muil MOMENT,
My, M, M, - wrubaomme MOMEHTE COOTBETCTBCHHO OF
KPAaTKOBPEMEHHEIX HATPYIOK, OT MOCTOAHHBIX M JUTHTEIbHBIX

HATPY30K H OT BCEX HArpy3oK, BKIIOYAA IOCTOSHHEE,
JJIHTCIIBHRIE K KPATKOBPEMEHHEIE.

XapaKTepUCTUKH MOJI0KEHHs NPOI0ILHOM apMATYPLI B
NONEPEUHOM CEYCHUM 3JICMCHTA

S -— 0003HauCHME IPOJONBHOH ApMATYpHl PAacIOIOKEHHOM B
PacTAHY TOH 30HE,

S — 0003Ha4YCHHE NPOJOILHONW apMATyphl pacnOJOKEHHOH B
CKATOH 30HE.

XApaKTEPUCTUKH MPEIBAPUTEILHO HAYIPIKECHHOT0 J1EMEHTA

P — ycunue npeapapurebHoro ofxaTud, ¢ y4eToM BCEX NOTEPh
[MPEABAPUTCALHONO HANPSDKCHHA B apMATYPE;
Py — TO xe, C YHETOM FEPBBIX NOTEPh HAPAKSHUH,

Oy, Oy ~— TPEABADUTECIBHRIC HANPDKEHHA COOTBEICTBEHHO B

HanparaemMon apmarype S u S A0 oOGxarua GeroHa HIIM B
MOMEHT  CHIDKEHMS  BCIMYMHR  TNPEABAPHTCIBHOIO
HANpSKCHUA B OSTOHE 10 Hynd BO3JCHCTBHEM HA DJIEMEHT
BHEIIHMX (DAKTHYECKUX WIM YCIOBHBIX CHII, ONMPEACINEMBIC C
YYETOM NOTEPD MPEABAPHTCILHONO HANPSHKCHUA B apMaType,
COOTBETCTBYIOIIMX paccMarpusaeMoi cragunt  padboTs

JICMEHTA,
O, Ogpr — HANPKEHHUA 0y C YYETOM COOTBETCTBEHHO NEPBBIX M BCEX
[IOTCPh,
Opp — CKHMAIOIWME HanpsokeHus B OetoHe B CTaAHH

NPEABAPHTEALHOTO 0DXaTHA, ONMpPEACIAEMBIC, COTJIacHO Il
232 u 234 ¢ y4eTOM NOTEPhP MPEeIBAPHTEILHOIO
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HANPOKECHUA B apMaType, COOTBETCTBYIOIHUX
paccMaTpMBaeMoOu cTaauu paGoOTbl 2IEMEHTOB,

Yp — KOIDPHIMEHT TOYHOCTH HATKEHHMA  ApMaTYPHL,
IPHHHMACMEIN COTIACHO YKa3aHuaM 1. 3.7

XapAaKTEPUCTHKH MATEPHUAIOR

Ry, Ry ser — pacyeTHBIC CONMPOTHBICHHA OETOHA OCEBOMY CXKATHIO A
NPEACALHRIX COCTOMHHH COOTBETCTBEHHO NEPBOH H BTOPOM
rpym,

Ry, Rpiser — PACUETHBIE COMPOTUBICHHA OETOHA OCEBOMY PACTAKEHUIO
JUIA NOPEACTABHBRIX COCTOSAHHH COOTBETCTBEHHO IIEPBOH H
BTOPOH TPy,

Ry, — nepeaaTovHas NPOYHOCTE OCTOHA, HA3HAYACMAA COTIACHO
YKa3aHUAM I1. 2.3;

RS;” ) Rgf, le,, Rg,f’s)e,. ~  pacyeTHHIE CONMPOTHBICHMA OCETOHA

COOTBETCTBECHHO Ry, Ryrser H Rpser Mpu xaacce berona,
PABHOM MNECPEAATOUHOHN MPOYHOCTH Ry,

R;, R;ge, — PACHETHOC COMPOTHUBICHUE apMaTypPs! DACTDKCHHIO I
NPEISIBLHBIX COCTOSHHHM COOTBETCTBEHHO NICPBOH ¥ BTOPOH

rpyIII,
Ry — PACyYETHOE COIPOTHBJICHHC MNONCPEYHOM apMaTYpHI
DACTOKCHHIO, ONIPEACIASMOE COTIACHO YKa3aHHMaAM 11. 2.22;
Ry, — DPaCYCTHOE COMNPOTHBICHHUE AaPMATYDHR CXKATHIO A

NPEACTbHBIX COCTOSHKHU NCPBOH IPYITIL];
E, — HavanpHRIR MOZYJIb ynpyrocTH OCTOHA NMPH CXKATHH M

PaCTAKEHHH,

E; — MOay b YIIPYTOCTH aPMATYPXh,

0 — OTHOLIGHHE COOTBETCTBYHIIUX MOIYJACH yNPYroCcTH
apMmatypsl £ 1 O6erona Fy,

I'eoMeTPHYCCKHME XAPAKTEPUCTHKHA

b - IHpHHA NPAMOVIOIBHOIO CEUCHHA, IHMPHHA pebpa
TABPOBOTO U ABYTABPOBOIO CCYCHHH,

by, b; — WMPUHA NOIKM TABPOBOTO W MABYTABPOBOrO CCUCHHH
COOTBETCTBEHHO B PACTAHYTOH M CXKATOH 30HAX,
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h — BBHICOTE MPAMOYIOABHOrO, TABPOBOIO M JBYTABPOBOIO
CEMEeHUH,

hf , h, — BHCOTA MONKH TABPOBOTO M JBYTABPOBOTO CEYCHMI
COOTBETCTBEHHO B PACTAHYTOH H COKATOHM 30HAX;

sp — TUIOIIAAB CEUCHMA HANPATAEMOH 4aCTH apMaTyphl
COOTBETCTBEHHO S H S ;

A; , A, — TIOM&Ib CCYCHHA HECHANMPATEAEMOH “acTH &pMaTyph

COOTBETCTBEHHO S H S ;

d — pacCTOSHKUE OT PAaBHOACHUCTBYIOILMX VYCHIIMH B apMarype S 1o
Omoxaknel rpaHu,

A, A

a — PacCTOAHHE OT PaBHOASHCTBYIOINEH MPLICHBHBIX
pacTArMBAIOIIMX YCHIMH B apMmatype S no Omwxaimes
IPpaHH,

dg, a4, — PacCTOAHWC OT PABHOACHCTBYIOLICH YCHIHH B apMartype

COOTBETCTBEHHO ILI0mambio 4, u A4, 10 OmwkaltiueH rpanuy,

hy — pabouas BRICOTA CCUCHHA, paBHAA It — 4,

X — BBICOTA C)KATOM 30HKI OCTOHA,;

¢ — OTHOCHTEIBHAA BBICOTA CXKATOH 30HBI OCTOHA, paBHAS X/ A,

Sw — PACCTOAHHE MEXAY XOMYTaMH, H3MEPEHHOE IO JUTMHE
3]ICMEHTA,

€y, — OIKCUEHTPUCHTET YCHIMA mnpeaBapHrenabHoro obxarna P
OTHOCHTCIBHO LIEHTPA TMKECTH INPUBEACHHOIO CEYEeHW,
ONMpeae/IseMbIH B COOTBETCTBUM C YKAZAHUAMM 11.2.36;

€, — PacCTOAHHE COOTBETCTBEHHO OT TOYKM TPHIOKEHHA YCHIHA
IPEABAPUTEABHOIO O0XKATHA P [0 UCHTPA THKECTH CCUEHUA
apMarTyphl .,

[ - NpOJIeT ANEMEHTA;

ds; — HOMMHAIbHRH JUAMETD CTEPKHCH apMaTyPHOM CTANIM,

A, — mIomamk CeYCHHA XOMYTOB, PacIONOMKEHHBIX B OJHOH,
HOpMAaJIbHOM K INPOJOJBHOH OCH 3JCMEHTA IUIOCKOCTH,
NePECeXaOmc HaKIOHHOE CCHECHME,

#s — KOIPOUUHEHT apMHMpPOBAHHUA, ONPEACNACMBIH, KakK
OTHOLUCHHME TNOLIAAM CCYEHHA apMaTyphl S K IUIOIIAAH
MONEPEYHOIO 3JIEMEHTa biy 6e3 ydera CBECOB CHKATHIX H
PACTHHY THIX MOJOK,

A — nom@aae Bcero 6€TOHA B MONEPEYHOM CEYSHHM,
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Areq — MIOMALL MPHBEJCHHOTO CCYCHHA 3NIEMEHTA, ONpeaciseMan
B COOTBCTCTBHH C YKA3AHMAMM IT.2.33;

I — MOMEHT HHEPUMH CeucHMA OcTOHA OTHOCHTEIBHO LEHTpa
TAXKECTH CCYCHHUA JICMEHTA,

Irea - MOMEHT HHEPLUHMH TIPHBEICHHOTO CCYCHHUS 3JICMEHTA
OTHOCHTEJIBHO €ro LECHTPA THKECTH, ONpEHEISEMBIH B
COOTBETCTBMHE C YKA3aHUAMH n.2.33.
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