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TocynapcTaennifi CrpokTeabiitie HOPMHL Ch 511-78
xomsurer CCCP HHcTpykuus no npoekTn-
no Aexaam POBAHKHIO CAMOHANPSAKENH- —
CTPOHTENbCTRA HBIX KeNe300eTOHHKX KOH-
(Toccrpoit CCCP) CTPYKUMi

1. OCHOBHDBIE MOJIO)KEHHS

1.1. CaMoHanpsixkeHHble XKeJle306eTOHHbIe KOHCTPYKLIHH—
KOHCTPYKIHH, NpelBapHTe]bHOe HaNpsiKeHHe KOTOPbIX CO-
3jaeTcs B flpouecce TBepAeHHs OeToHa Ha HampsArawlleM
nemente (HLL) 3a cuer pacluupenus 6eTOHa H HaTsXKeHH:
B pe3yJibTaTe 3TOr0 HaxoAsllledcs B KOHCTPYKIHH apMary-
pbl HJH BO3HHKAaeT NPH HHLIX BHJAAX CTecHeHHs Hedopma-
HHiA pacillHpeHHsl yKaszaHHoro 6eroHa Ipu ero TBepACHHH
(HanpuMep, B CTHKax 3/1eMEHTOB KOHCTPYKUHH, OTBep-
CTHSIX H T. ).

1.2. TpeGoBanusa Hacrosuled MHcTpyKnuu HNOMXKHBI CO-
6/M04aTbCsl NPH NPOEKTHPOBAHHH CAMOHAMpSIKEHHBIX XKe-
J1e300eTOHHBX KOHCTPYKIHI, BHINOJHAEMBIX H3 KpyHHO3ep-
HHCTOro 6eTOHA MJIOTHOH CTPYKTYPH, Ha IJIOTHBIX 3amoJi-
HHTEJSIX, €eCTeCTBEHHOro TBEpJeHHS HJIH NOABEPrHyTOro
TennoBoil 06paboTke npH aTMochepHOM AAaBJECHHH, H TNpen-
Ha3HAUeHHbIX AJsA paboTH NpH CHCTEeMaTHYeCKOM BO3Aefi-
CTBHH TeMnepaTyp He Bhilie 50 u He HHxe MHHYyc 70°C.

INIpumeganne JIpoeKTHpPoOBaHHE CaMOHANpPSIKEHHHX Kene3obe-
TOHHHIX KOHCTPYKHHI-! THAPOTEXHHYECKHX COOPY)KeHHﬁ, MOCTOB, TpaHC-
NOPTHHX TOHHeNed, TPy6 noJ HACHNAMH, NOKPHTHA aBTOMOGHJbHHX
JOPOr H a’poAPOMOB, a TAKKe KOHCTPYKIHH, BHIOJHAEMBX H3 0cobo
TAXKeNOoro 6eToHa H H3 6eTOHOB Ha ClelHalJbHHX 3anOJHHTENAX HJH

CMEIIAHHOM BAXYLIEM, cleAyeT BECTH COrJacHo Tp@OBaHHﬂM COOTBET-
CTBYIOIHX HOPMATHBHBIX AOKYMEHTOB.

1.3. CaMonanpsKeHHble KeJe306eTOHHble KOHCTPYKIMH
JOJIKHB NpefyCMaTPHBATbCA HCXOASl H3 TEXHHKO-KOHOMH-
YyecKoH ue.necooﬁpa3noc‘m HX NPHMCHEHHSI B KOHKDETHbBIX
YCJIOBHAX CTDOHTEJLCTBA C YYeTOM CJAeAyIOUHX O0cobeH-
HOCTe#l JaHHBIX KOHCTPYKIHH:

Y1BepXKnenn
H Buecenn NOCTAHOBJACHHEM B BSE::M
HH M C .~
XBo TocyaapcTBeHHOr0 KOMHTETA B ReHCTEHE

Focctpos CCCP} CCCP no neaam cTpoHTeabcTBA
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NOBHILIEHHE TPeIlHHOCTOAKOCTH HJH yMeHblUeHHe pa3-
MepoB CeueHHHl 3JeMeHTOB 3a CYeT CAMOHANpPsXKeHHS KOHCT-
pyKuuii B pe3ysbTaTe paclispeHHs OeToHa Ha Hanpsraio-
ilieM LeMeHTe 6e3 NpHMeHEeHHs AOMNOJHHTEJbHHX YCTPOHCTB,
MallHH H MexXaHH3MOB (HalpHMep, 3JeMeHTbi, BOCIPHHH-
Maiolllie NaBJeHHe MHAKOCTEH HJH rasoB; KOHCTPYKIIHH,
9KCIVIyaTHPyeMbie B TDYHTe HHXKe ypOBHSA TDYHTOBBIX BOA,;
€MKOCTHble COOPYXEHHS H CTHIKH 3JIeMEHTOB 3THX COOpY-
XKeHHf; 6e3pyJIOHHBIE KPOBJIH H T. 1.);

obecneyeHHe MOBLILIEHHOH HENPOHHLAEMOCTH KOHCTPYK-
UHA NpH AeiHCTBHH THAPOCTaTHYeCKOro faBJjieHHs 0e3 ycT-
POACTBA THAPOH3OJISLMH 33 CYET MJOTHOH CTPYKTYpH HdaH-
Horo 6eToHa;

yBeJIHUeHHEe pPacCTOsHHSI MeXay Ae(opManHOHHHIMH
WBaMH H COKpallleHHe HX KOJHYeCTBa B NPOTSAXKEHHHX CO-
OpYXEeHHSIX 33 CYeT MNOBLILIEHHOA NPOYHOCTH AaHHOro Ge-
TOHa Ha OCeBOe pacTsiKeHHe (HAaNpHMep, CNOPTHBHHE CO-
ODYIKEHHS).

CaMoHanpsikeHHble Kele306eTOHHbLIE KOHCTPYKIHH Ie-
Jecoo6pa3Ho MpeAycMaTpHBAaTb TaKXe B TexX CJaydyasX, Kor-
Jla npeiBapHTeJbHOE HANpsiXXeHHe MOMepeyHOH M KOCBEH-
HOA apMaTypbl BHIMIOJIHHTb APYrHMH crnoco0aMH TPyNOeMKO
H TeXHHYeCKH CJOXHO (HanpHMep, KOJOHHH CO CHHPaJb-
HOA apMaTypofl B 3AaHHAX H COOPYXEHHSX NOA GOJbLIMMH
Harpy3kamH).

1.4. CaMoHanpsKeHHHE XeJe3006eTOHHEEe KOHCTPYKIHH,
ykasauHbie B 0. 1.1 Hacrosmedt HHcrpykuunm, caeayer
OPOEKTHPOBATbh KaK KeJe300eTOHHHE KOHCTPYKUHH H3 TH-
JKeJoro GeToHa B COOTBETCTBHH C MOJOXXEHHSAMH [J1aBH
CHuIl 11-21-75 1 ¢ yuyeroM ykasauuii Hacrosmedi Hucr-
PYKUHH.

1.5. CaMoHanpsiXKeHHble KeJse306eTOHHbHlE  KOHCTPYK-
IHH, NpefHa3HauyeHHble M paboTH B YCJAOBHAX arpec-
CHBHOR cpenl, HEOGXOAMMO NPOEKTHPOBATb C YYETOM JO-
NOJIHMTE/IbHEX TpeGoBaHHH, NpeAbsaBAsieMuXx raasod CHuIl
[0 3alllUTe CTPOUTEJbHBIX KOHCTPYKUHA OT KOPPO3HH K
KOHCTPYKIHSIM H3 TsxXeJoro 6eToHa.

[pn Bo3jeficTBHH HAa KOHCTPYKHHH Cpellbl ¢ COoflepxa-
HueM cyabdaToB B nepecuere Ha HoHn SOj mo 5000 mr/x
JonycKaeTci He MNpelycMaTpHBaTh ClNeUHaJbHOR H30-
JAUHH.

Ilpn Gosiee BHICOKOM COJEPIKaHHH CyJab(aToB 3aLIHTHHE
CJIOH KOHCTPYKLHH AOJIKHB BHMOJHATbCA ¢ AobaBko# ac-
6ecToBOro HAH 6a3ajabTOBOrO BOJIOKHA B KoJanuecTse 1—2%;
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B MACCHBHBIX COODYXEHHMSIX B3aMeH 3TOro MOIYT HCHOJb-
30BaTbCsl ILUIHTH-O00JIOYKH, H3TOTOBJEHHHE TaKxe C ac-
6GeCTOBHIM HJIH 623aJIbTOBHM BOJIOKHOM.

1.6. ITIpy mpoeKTHPOBAHHH CaMOHANpPSXKEHHHX XKeJe30-
GETOHHBIX KOHCTPYKIHA cJeAyeT YUYHTHBaTb TPeGOBaHHS MO
TeXHOJOrHH MNPHTOTOBJEHHS OeTOHa Ha HampsAralplueM Ie-
menre (HLL), a Takxke 0cOGeHHOCTH MNpPOH3BOACTBA JAaH-
HHIX paboT.

2. MATEPHAIJIbB AJ11 CAMOHANPSA)KEHHDBIX
JKEJE30BETOHHbIX KOHCTPYKUHA

2.1. las caMoHanpsiKeBHHX Kesie306eTOHHHX KOHCT-
PYKUHIl [OJXKeH NpelycMaTpHBaThcst G6eTOH Ha Hampsraoo-
mem nemeHnte Mapok HII-20 1 HLI-40, orBedalomeM Tpebo-
BAaHHSIM TEXHHYECKHX YCJOBHH, YTBePXKIEHHHX B YCTaHOB-
JIEHHOM NOpSIKe.

2.2. Beton chedyT InpeaycMaTrpuBaTh  CJeLyIOUIHX
NPOEKTHBIX MapoK:

a) mo npouyHoCTH Ha cxathe — M 200, M 250, M 300,
M 350, M 400, M 450, M 500, M 600, M 700 u M 800 (npu
3TOM npoekTHole Mapku M 250, M 350 u M 450 caenyer
NpefyCcMaTpPHBATh NPH YCJOBHH, YTO 3TQ NPHBOAHT K 3KO-
HOMHH [EMEHTa N0 CpPaBHEHHI0O ¢ TNpPHMeHeHHeM OeToHa
NPOEKTHHIX MapoK cooTBeTcTBeHHO M 300, M 400, M 500
K He CHHXKaeT [APYrue TEXHHKO-3KOHOMHYeCKHe MOKasaTe/u
KOHCTPYKHIHH);

6) 1Mo NpPoYHOCTH Ha oceBoe pactsaxkenune — P 20, P 25,
P 30, P 35, P 40, P 45, P 50, P 55, P 60;

B) mo MoposocTofikocTH — Mp3 100, Mp3 150, Mp3 200,
Mps 300, Mp3 400;

r) no camonanpsxenuio — Cu 6, Cu 8, Cu 10, Cv 12,
CHr 15, CH 20, Cu 25, Cn 30, CH 40.

Mapxka no BoAOHENPOHHIAeMOCTH 6eToHa Ha HaNpSrao-
1eM meMeHTe ofecneynBaeTcst He HHXe B 12 H B mpoekrax
MOXeT He OrOBapHBaThCH.

Npumeuanna: 1. IIpoekThbe Mapku GeToHa NO MPOYHOCTH HA
CXKaTHe H OCeBO€ pacCTAXKEHHEe ONpeeJAIOTCA Kak A TAXKeJIOro Geto-
Ha no I'OCT 10180—74; npoekTHHE MapKu 1Mo MOPO3OCTORKOCTH — MO
T'OCT 10060—76.

2. 3a mpoexkTHy0 MapKy 6eToHa no caMomampsxehuio CH TpHHH-

MaeTcsl caMOHanpsiKeHHe GeToHa Rcyw, Kre/cM?, KOHTPOJIbHHX 06Pa3loB-
npusM pasmepoM 10XX10)40 cM, H3roTOBJEHHHX H HMCNHTAaHHBIX B €O-
OTBETCTBHH C Me’l‘o}lﬂKOﬁ, H3JIOXKEHHON B MPHJIOKCHHH.

3. IlpoexTee MapkH GeToHa Mo camOHanpaxkenuwio swile Cu 20
MOTYT TNpeAyCMaTPHBATbCA NPH NOATBEPKIEHHH OGECNeyeHHOCTH 00b-
eKTa nemenToM mMapku HII-40.



4. NpoertHnie Mapku GeToHa no camoxanpsnkennio Cu 20 u Cu 40
TpH HCOJBb3OBAHHH COOTBETCTBEHHO UeMenTa Mapok HIL-20 w HL-40
MOTYT Ha3HauYaTbCs TOJIBKO MAJIsi KOHCTPYKUHH, 3KCILTyaTHPYEMHX mocTe
HX BO3BEACHHS BO BJAXKHHX YCJAOBHAX HJH B BOJE.

5. lpn BuGope RpoeKTHOfi MapkH G6eTOHA 0O CAMOHANPSXKEHHIO
c/leAyeT YYMTHBATb noJsoxeHHs nn. 3.4 u 4.7 HacTtosmedi Mucrpykuuu.

2.3. IlpoekrHas mapxka 6eToHa mO NPOYHOCTH Ha CXKa-
THE B 3aBHCHMOCTH OT THNa KOHCTPYKUHH, BHIa H KJacca
NpUMeHseMOH apMaTypel JAOJKHA NPHHHMAaTbCAd He HHXKe
yka3auuo#t B Ta6J. 7 raaBe CHull 11-21-75.

2.4. PacuyerHble conpoTHBJeHHs 6eToHa Ha Hanpsraipo-
LIeM LEeMeHTe AJs IpeAebHBIX COCTOSHHI NepBOi U BTOPOH
rpynm, a Takxe Ko3hQdHIHeHTR ycloBHH paboTui ¥ Hauajb-
Hble MOJAYJH ynpyrocTH OeToHa cJeAyeT NPHHHMAaTh Kak
Iasi Taxedoro 0eTOHa B COOTBETCTBHH C YKa3aHHSIMH TJa-
B CHull I1-21-75.

Hans cayuaeB, Korja npoekTHas Mapka 6eToHa 1o npoy-
HOCTH Ha OCeBOe pacTsKeHHe SBJAETCH ONpefensiolleH,
Ha3HayaeTcsi NPH NPOEKTHPOBAHHH KOHCTPYKUHH H KOHTpO-
JHpyeTcsi Ha NPOH3BOACTBE, COOTBETCTBYIOIIHE efi HOpMa-
THBHBIE H pacueTHble CONPOTHBJeHHS O6eToHa oceBOMy pac-
TSXKEHHIO JAA IpelesJbHBIX COCTOSSHHH NepBOii H BTOPOH
TPynn MOJ/IXHH NMPHHHMaTbecA nmo taba. 1 Hacrosmedi HMuer-
PYKIUHH.

Ta6anua 1

HopMaTHBHEE CONpOTHBAEHHS GeToHa RY | pacueTHue compo-

THBJCHHA GETOHA AN18 NpefieNbHEX COCTORHEA Mepmoft
H BTOpOR rpynn, Krc/cM?, npH ITpOEKTHOA MapKe NO Npog-
HOCTH HA OCEROE pacTsIKeHHe

ConpoTHRJIeRHSA
GeToHa

p2|p2s| P3| p3s|pe|ras|psolpss|peo

RiwRy  |15,6]19,5{23,5| 27 | 31 | 34 | 38 | 42 | 45
Rp 12| 15|18 |21 | 24 |27 |30 | 3| 36

2.56. Beanuuna caMoHanpskeHusi 6etoHa R.x B 3aBHCH=
MOCTH OT NPOEKTHOH MapKu OeToHa Ha HampsAraliolleM Ie-
HeHTe N0 CaMOHaNpsIXKeHHIO TpHBeldeHAa B TalJ. 2 HacTOA-
we# MHCTpyKuUHH.

TaGauuma 2

CamoHanpskenHe 6eTOHA ch, Krc/cM?, NpH MPOEKTHOR Mapke

cas| cus | cnto]| caiz| cats| cazo| cazs| cazo| caso
4,8|6,4| 8 |9,6| l2|lﬁl20l24|32




2.6. [lasi apMHpoBaHHS CaMOHANPSIKEHHHX XKeJe3obes
TOHHHX KOHCTPYKUHA CJleilyeT NPEHMYUIeCTBEHHO TIPHs<
MEHSTb:

a) CTEepXKHeBYI0 TOpAYEKaTaHyl0 apMaTypHylo CTajb
Kknaccos A-111, A-1V, A-V;

6) cTepHeByl0 TepMHYeCKH YNPOUHEHHYI apMmaryp-
Hyio cTaJnb KaaccoB AT-IV u At-V;

B) OOHKHOBEHHYI0O apMaTypHyI0 NPOBOJOKY KJaccos
Bp-I u B-1 nnamerpom 3—5 MMm;

JOTyCKaeTCcsl Takxke NPUMEHATh:

T) CTepXHEeBYI0 TropsYeKaTaHylo apMaTypHylo CTalb
kaaccos A-II u A-I;

Jl) CTepKHEBYIO TePMUUYECKH YNPOUHEHHYI0 apMaTypHYIO
cTasb Kaacca At-VI;

€) BBICOKONPOUHYI0 apMaTypHYyI0 IIPOBOJIOKY KJacCOoB
B-1I, Bp-1I u apmarypHble kaHate Kiaacca K-7.

ApMmartypy kaacco A-11I, A-II, A-1, Bp-l1 u B-I pexko-
MeHAyeTCsl NPHMeHATh B BHJAE CBapHHIX KapKacos H cBap-
HbIX CeTOK.

2.7. Beibop apMmaTypHBIX cTajell cleyeT NPOH3BOAHTH
B 32BHCHMOCTH OT THNa KOHCTPYKIHH, CTeNeHH NpelBapH-
TeJIbHOrO HaNpsi)KeHHs apMaTyphl, YCJIOBHA BO3BeJeHHS H
3KCIJIyaTalHdH KOHCTPYKUHH B COOTBETCTBHH ¢ TpeGOBaHHS-
M nn. 2.24 u 2.25 raasst CHull 11-21-75 1 ¢ yyeroM nm.
3.1 u 3.5 nacrosmest Muctpykuus.

2.8. HopmaTHBHBEIE H pacueTHHE XapaKTEPHCTHKH ap-
MaTypHl, a Takke Ko3dtHuHeHTH ycJoBuii paboThl apMa-
TYpHl ClefyeT NPHHHMAaTb B COOTBETCTBHH C YKa3aHHAMH
nn.2,26—2.31 raasw CHull 11-21-75.

3. ONPEAENEHHE BEJHYUHB! HANMPS)XEHHA B BETOHE
H APMATYPE B NPOLLECCE CAMOHANPSA)XEHHUS
KOHCTPYKUHH

3.1. Hanpsixkennss oGXKaTHsi GeToHa 0Oem B Ipoluecce
CaMOHAINpPsIXKEeHHs] KOHCTPYKIHH B 3aBHCHMOCTH OT NPOEKT-
HOH MapkH 6eToHa MO CaMOHANMpsXKeHHIO, kKo3pdHUHeHTa
H XapakTepa apMHPOBAaHHS KOHCTPYKIUHH, a TaKXe pacmno-
JIOXKEHHs1 apMaTypHl B CeYeHHH 3JIEMEHTa ONpeleJsIoTcs Mo
¢dopmyae

O = Rog by by by 0]

cH B "a"e
rae  Ren—cM. m. 2.5 Bacroamed UncTpyKuay;
ky, — Kos(duument, ompenensieMuii B 3aBHCHMOCTH OT CyMmap-
HOro Kosp¢uunenta apMupoBaHHs No Gopmy.e
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TeTa APMHPOBAHHA CEUEHHS €s (PAacCTOAHHA MeXAY [LEHTPOM
TAMXKECTH BCel NPOAOJBHOR apMaTypn H UEHTPOM TSAIKECTH Ge-
TORHOTO CeueHHSA) NO dopmyae
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CamoHanpsixKeHHe G6GeToHa NPHHHMAaeTCsi PaBHOMEPHO
pacnpefesieHHHIM IO CeYeHHIO (PaBHOAEHCTBYIOILAs CHJ
06KaTusl NpHJIOKEHa B LEHTPe TsaXectH OeTOHHOro ce-
qeHHs ).

3.2. CamonanpsxxeHse OeToHa B CTHIKOBHIX COEIHHe-
HHAX ompeflefisieTC C Y4eTOM (aKTHYECKOro apMHPOBAaHH:A
CThIKa (BHINYCKH, CTHIKOBHIE CTEepPXKHH), KOHCTPYKIHH, YC-
JIOBHiI yNpyroro HJH HHOro orpaHuyenus nedpopmauuii pac-
IUHPEeHHs1 CThiKa, NPHBEAEHHOrO K 3SKBHBaJeHTHOMY (MO
CTENeHH CONPOTHBJICHHS pacllHPeHHIO GeTOHA) MO apMHpo-
BAHHIO ceyeHHs CTHKa. [IpH HaJAHYHH B CTHIKe BbINYCKOB
HJH CTHIKOBBIX CTepXKHeH, IPHBapHBAeMbIX K 3aKJaJHHM
JleTalisiM, caMoHanpsDkeHHe 6GeTOHa B CTHKe olpejeiser-
cs no n.3.1 nacrosmed Hucrpykuun.

3.3. IlpenmapuTeiibHble HanpsXKEHHS B apMaTtype o H
o'y B pe3yJbTaTe CaMOHaNpaAxKeHHsl GeToHA ONpeAesioTCs
U3 YCJOBHsl PaBHOBeCHs ycHJuit o6xkarusi B GeToHe H pacs
TAXEHHS B apMarype ¢ y4eTOM INOJIOXeHHS HX PaBHOJeH-
CTByIOlllefi B LieHTPe TAXKeCTH OeTOHHOro ceyeHHs 1o ¢op-
MyJaMm:

9o.n Fe’
R ®
’ F
o, = OL;‘Li. (6)
Fﬂ hﬂ



Ilns npsAMOYroAbLHOTO CedeHHs NpefBapHTENbHHE HANps-
MeHHS B apMaType onpefleisloTcs N0 HOpMyJiaM:

06.5 F
= — 7
H 2F. » ( )
0; - Uﬁ.n'F . ®)
2F,

B ¢opmyaax (5)—(8):
06.x — NpHHHMaeTrca no n. 3.1 nacroamef Hucrpykuuu;
e,e’ — paccTosinne OT paBHoAeficTBylowefi o6xaTua GeTora Ao ap-
MaTypH COOTBETCTBEHHO A u A’}
g =Ro—a’.

3.4. lpenenbHas BeJHYHHA MNpelABapHTENbLHOr0 Hamps-
XKeHHS Og H 0’9 COOTBeTCTBEHHO B apmartype A m A’ (B Mo-
MEHT CHHMXEeHHs BeJHYHHH caMoHanpsikeHHs B 0eToHe RO
HyJsl OT BHeWIHHX (aKTHYeCKHX HArpy3soK HJH YCJAOBHHIX
CHJ) ompeensercs no hbopmyaam:

G = Og + n06.u; ()
0y = 0y -+ n0g . (10)

[MpemenbHasi BelHuKHHA NpPEABapHTENbHOTO HaNpSKeHHs
Oo H 0’ JO/XKHA NPHHHMATLCH NPH apMaType:

cTepkHeBOH — He GoJiee 0,95 Rary;

npoBosiouHolt — He 6osee 0,76 Rarr.

B dopmynax (9) u (10) BesHyHHH Of M ¢’z NPHUHHMA-
IoTcs Oe3 yyeTra noTepb OT MOJI3y4yecTH H ycaakH OeToHa.

3.5. [Ipu pacuete caMoHampsiXKEHHHX KOHCTPYKUUHA
YYHTBIBAIOTCA TOJbKO NMOTEPH MPeABAPHTENBHOTrO Hanpske-
HHSl apMaTyphi OT NOJ3Yy4ecTH H yCaAku 6eTOoHa.

ITorepu ot noasyuectd GeTOHAa NpPH 3arpyxeHHH KOHCT+
PYKIHH ONMpefessiioTCsl KakK Ads TsaxKesaoro 6eToHa no mnos.
9 1a6n. 4 u n. 1.27 raasmt CHull 11-21-75, npusumas oem
cornacio n.3.1 Hacrositlei MHcTpyKuuu u 3aMenss B ¢op-
Myaax Ro Ha Rupp.

ITorepn ot ycaaku GeToHa Oy ompegensiiotrca mo ¢op-
MyJe

oy =gy Ea, (1
rAe 8y — OTHOCHTeJbHast ycaAka OeToHa, NpHHHMaeMas no Taba. 3 Ha-
crofefi MHCTPYKIHH B 3aBHCHMOCTH OT BJAXHOCTH cpelbl
NpH SKCIJYaTallHH KOHCTPYKUHH H NPOeKTHOR MapkH GeroHa
110 CaMOHaNPAXEHHIO.

3.6. B KOHCTPYKUHSX, S9KCNAYaTHPYeMHX B NOCTOSAHHBIX

BJIAXHHX YCJIOBHAX (HampuMep, pe3epByaph, NOABOAHHE
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Ta6auwga 3

OTHOCHTEAb- OTHOCHTesIbHAA YycajKa GeTOHA g,,-10° npH NpoeKkTHOR Mapke
Hasg BAAXK- N0 ¢3MOHATNIPSKEHHIO
HOCTL CcpeAnl,

%, npH 3Ke- | 6 [ Cu8|Calo|Cai2|Cals|Cat2)culs|Ca20|Cu25| Cu30
nAyaTauHH

KOHCTDYKUHH Beron ma HI[-20 Beror na HLI-40

95 10 131 17} 20| 24| 10| 12| 17} 20| 24

90 301 33| 37| 40] 60| 30| 32} 37| 40| 60
70 60| 66, 74| 8| 9| 60f 64] 74| 8| 90
50 90| 9 | 105 | 110 | 118 921 105] 110 | 118

90
30 120 | 130 | 144 | 150 | 165 | 120 | 126 | 144 | 150 | 165

MNpumeganusa: 1. IlpH nepemMeHHOM BNaXKHOCTHOM DEeKHME 9KC-
RAYaTalHH KOHCTPYKUHA K YKa3aHHHWM B TaG/Hlle BeJHYHHAM BBOAHTCA
kosbduunent 0,8.

2. Ilpn nBYX- ¥ TPeXoCHOM apMHPOBAHHH NpHBEJEeHHHE B Tabauue
BEJHYHHH YMHOXaKWTCH Ha Ko3apduumedr 0,6.

COOpPYXKEHHs1 H TNOA3eMHBle COOpYXeHHs B T'PYHTOBHIX BO-
Jax), MOTepH CaMOHANPSIKEHHS OT yCaJKH B CTaHH 3KC-
nayaTalMd MOTYT He YYHTHBAaThCA (BCJEACTBHE BOCCTa-
HOBJICHHS MOJHOH BeJHYHHH CAMOHAINpPSI)KEHHS BO BJAMHBIX
YCJIOBHSX), €CJAH 3apaHee H3BeCTHO, YTO HENOCPeACTBEHHO
nepel 3arpyeHHeM KOHCTPYKUHs OyldeT HaxXONHThCA BO
BJIa)XHOM COCTOSIHHH He MeHee yeThipeXx CYTOK. B cGopHbix
3JeMEeHTaX TAKHX KOHCTPYKLHIl NOTepH CaMOHANpsiKeHHS
YUHTBIBAIOTCA TOJbKO INPH pacueTe Ha MOHTaXHHe Ha-
rpy3KH.

4. PACYET 3JIEMEHTOB CAMOHANPA)XEHHDIX
XENE3OBETOHHBIX KOHCTPYKLIHA

4.1, Boi6op KOHCTPDYKTHBHHIX pellleHHH CJeAyeT NPOH3-
BOJHTb B COOTBETCTBHH € OCHOBHBIMH NOJIOXEHHSIMH
nn. 1.2—1.8 rmasw CHuIT 11-21-75 u ¢ yueroM yka3auuii
Hacrosimedl MHCTpyKIHH.

4.2. C60pHO-MOHOJIMTHBIE KOHCTPYKUHH NPH pacueTe Ha
BHEUIHIOI0 HAarpy3Ky IPHHHMAIOTCSl Hepa3pe3HbIMH 10 Mo-
MeHTa HcueplaHHs CaMOHANpPsAXKeHHS 10 KOHTakTy cbop-
HHIX 3JIEMEHTOB H MOHOJIUTHOrO GeToHA.

4.3. CamoHanpsiKeHHble JeJe306eTOHHBE KOHCTPYK-
IMH JOJIXKHH YIOBJIETBOPATH TpeGoOBaHHSIM pacyeTa MO He-
cyulei cnocoGHocTH (npefesbHble COCTOSHHS MepBOH rpym-
MBl) M MO NMPHTOAHOCTH K HOPMAaJIbHOW SKCIJyaTanuH (mpe-
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ZeAbHble COCTOSIHHS BTOPOM T'PYNIBI) COIVIACHO NMONOKEHHAM
mn.1.11—1.22 raasm CHuIl 1I-21-75 ¢ yueroM momoaunu-
TeJbHHIX TpeOoBaHui HacTosilliefi IHCTpyKuHH, yuHTHIBalO-
el 0cO6EHHOCTH CAMOHANPSIKEHHs1 KOHCTPYKIHA.

4.4. Pacuer no NpPOYHOCTH 37eMeHTOB CaMOHANPSIKeH-
HbIX KeJe300eTOHHBIX KOHCTPYKUHi (KpOMe 3JIEMEHTOB B
3aulHTHOH 000Ji04Ke CO CMHpaJbHOA apMaTypo#l Ha BO3AeH-
CTBHEe CXKHUMAIOLIed NPOAOJbHOH CHJIBI) MPOH3BOAHTCS KaK
KOHCTPYKIHA H3 TsAXKeJoro 6eToOHa B COOTBETCTBHH C Tpebo-
BaHHAMH nn.3.9—3.54 raasw CHuIl 11-21-75, npunumas
pacyeTHhHe XapaKTepUCTHKH MaTepHasiOB COTJIACHO YyKa3a-
HHAM pasjiefla 2, a BeJHYHHY NpPeIBAPHTEJbHOIO HaMpsXKe«
HHfl B apMaType OT caMoHanpsiXKeHHs 6eTOHA — COrJlacHO
yKasaHHAM pasjiesia 3 sacrosiuiedi HucTpykuus.

4.5. PacueT mo npOYHOCTH CaMOHAaNPSIKEHHBIX JEMEeH-
TOB B 3allHTHOH oGosouke AuaMerpoM D co cnHpaJbHO#M
apmatypoit (mpu lo/D<C10) Ha Bo3meficTBHe CKHMaKOILEH
NPOAOJBHOR CHJN NPOH3BOAMTCHA 6Ge3 yuera npelBapureJib-
HOTO HaMpsKeHUs1 NPOAOJAbHOH apmatypnl no ¢dopmyJie

N<mp[R,F+2 (WIFR+ 3 RY) 4+ FR, ], (12)

rae mu @ — Ko3pdHIHEHTH, onpefleseMble N0 NPHI. 2 TrJaBH
CHull I1-21-75, npuruMas h=0,86 D;
F — nnouaapr 6eTOHHOTO CeueHHs 3JEeMEHTa;

R u Rf,'°° — COOTBETCTBEHHO pacueTHhie CONPOTHBJEHHS apMaTypH

CHHPAJH H 3aLIHTHON CTajbHON OGO/IOYKH pacTsKeHHIO
BJsi npeleNlbHHX COCTOAHHA Nepsofi TpymnH (MpHHH-
MaioTca mo Taba, 23 raasm CHuII I1-21-75);

p.ﬁ“-——xoaq:(buunem apMHPOBaHHS CIHPAJLHOA apMaTypH,
Nden fen

sF ’
30ecb den, fen, S— COOTBETCTBEHHO AHAMETpP, CEyeHHe
apMaTypH H LIar CIHDPAJH;

F:~°6— NNOWaAb 3aUIHTHOM CTalbHOA 060JI0UKH;

Fa— naowanb BCell NPOJOJTbHOH apMaTypu B CE4EeHHH 3Jie-
MEHTa.

NPHHEMaeMH paBHWM pY =

Mpumeuvwaunsa: 1. CoupajbHO-apMHPOBaHHbE 3JMEMEHTH JOJXK-
HBl Y10BAETBOPATH yeoBHio 0,025 < ps" < 0,04.

2. Mapky 6eTOHa MO CaMOHANPSKEHHIO AJA 3/EMEHTOB CO CIApab-
HOH apMaTypoR cJeiyeT Ha3HauaTb H3 YCJIOBHS CO3NaHHA B CIHPaJbHOM

apMaType Hanpsikenufl, yjosjeTBopsiioliux TpebopanusM n. 3.4 HacTo-
amedt MHCTpyRuHH.

4.6 Pacuer 3/1eMeHTOB CaMOHAaNpsXKeHHWX IKeJe30-
6eTOHHbLIX KOHCTPYKUHH N0 06pa3oBaHHIO H PaCKPHITHIO
TPEILIUH JOJKeH NPOH3BOJHTHCA KAaK KOHCTPYKUHH H3 TH-
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XKeJoro GeToHAa B COOTBETCTBHH C TNOJIOXKEHHSAMH pasjeda
4 raaswmt CHuIl 11-21-75 ¢ yueToM npeldBapHTeJbHOro Ha-
ApsiKeHHsl apMaTypbli H caMoHamnpsixkeHHs 6eToHa, corJac-
HO yKa3aHHsM pasfeta 3 Hactosilled Mucerpykuuu, a Tak-
}e NPOROJbLHHX H monepeuHnix AedopMaiuHid, onpeneinsne-
MHx corsacHo mm. 4.11 u 4.12 nacrosmed MucTpyKuHMH.

Jlonyckaercss MpOH3BOJAHTb NOAGOP ceueHHH 3J1eMEHTOB
9THX KOHCTPYKUHH 1O NpeleJIbHbIM COCTOSTHHSIM BTODOH
PPYONbl NpH JEHCTBHH YCHAHH HJIH H3rHOAIOLUHX MOMEHTOB
NPOTHBONONOXHKX 3HAaKOB (MOHTAaXHHX H 3KcmJyaTta-
IHOHHBIX YCHJIHH, 3HaKoNepPeMEHHHIX 3MIOp MOMEHTOB B
TIOKPHITHAX MOJOB NPH NepeMelleHHH HarpyskH, B ILeJbire
H GOKOBHX yyacTKax TPyOm H T. Il.) C NOMOIIBIO NPSMOro
MeTOfa C MNocJaelyiollieil NMPOBepKof 3THX CeYeHHH pacye-
TOM N0 Hecyllled CNOCOGHOCTH COrJIacHo TpeGoBaHHAM rJa-
ol CHulIT 11-21-75.

4.7. TIpu pacuere 3J1eMEHTOB CaMOHANpSiXKEHHBIX KeJne-
300€TOHHBIX KOHCTDYKIHH no o6pa3oBaHHIO TPellHH, HOP-
MaJbHHX K NMPOJOJBHOA OCH 3JieMeHTa, ycHane No paccMmar-
pHBaeTCs KaK paBHOJEHCTBYIOLLAast CHJ O6GXKAaTHA CedyeHHS
C y4eTOM MOTephb OT MOJ3y4YecTH M ycaikH GeToHa, onpefe-
JSIEMBIX B COOTBETCTBHH C YKa3aHHsMH II. 3.1 Hacrosie#
Hacrpykuun.

ITo koHUAM 3/]1eMEeHTOB YYHTHIBAeTCS CHHXXeHHe NpelBa-
PHTEJBHOTO HAaNpsiKeHHS B apMaType Ha JIJIHHe 30HBHI Ne-
pelaud HaNpsIKEHHH apMaTypnl Ha OeTOH, COrJiacHO YyKa-
3anuaM 0. 2.30 raaser CHEII 11-21-75, no saunefinomy 3a-
KOHY.

4.8. Pacuer no o06pa3oBaHHIO TpEIIHH, HAKJIOHHBIX K
NPOJOJbHON ocH 3jemeHTa (cM. m4.11 raaset CHull I1-21-
75), ROJXKeH NPOH3BOJAHTBLCS C Y4YeTOM CaMOHaNpsiXKeHHs
6eToHa BO BCeX HanpaBJeHHAX, B KOTOPHIX pacmoJioXeHa
apmarypa.

CaMoHanpsixkeHHe GeToHa oOmNpefleisieTcss COMVIacHO
n. 3.1 Hacrosime#t VIHCTPYKUHH, MPH 3TOM pg BHUHC/ISAETCS
JUISL KaXXAOTO HanpasJieHHs! OTHEJbHO.

4.9. IIpn pacueTe NO 3aKPHTHIO TPELHH, HOPMAJbHBIX
K NpoHOJbHON ocH 3jneMeHTa (cM. m. 4.19 raasm CHull
11-21-75), HOpMaJsibHHeE HANpsKEHHs CXKATHSl Gs Ha pacTs-
rHBaeMOH BHELIHHMH Harpy3kaMH IDaHH 3JeMeHTa [I0JXK-
HHl GbITh HE MeHee 2 Krc/cM2,

4.10. Pacuer cTHKa, BHNOJHEHHOro H3 Gerona na HII,
IO npejeIbHHM COCTOSHHSIM BTOPOH FPYNNBI CJeAyeT Nnpo-
H3BOAHTb C yueTOM 0o6XaTHA GeToHAa H NpeABapUTE/IbLHOTO
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HanpsXeHH apMaTypHl B COOTBETCTBHH € MOJOXKEHHAMH
nn. 3.2 u 4.6 nacrositiei MHCTPYKUHH H CONPOTHBJAEHHA
pacTsiKeHHI0O 6eTOHa, MPHHHMAeMoro paBHHM Ropir.

Mo xoHTaKTy GeTOHa CTHKa # COOPHLIX 3JIEMEHTOB YYH-
THIBAETCA TOJbKO O0XaTHe 6eTOHa CTHIKAa H NMpeABapHTe/ib-
HOe HanpsiKeHHe apMaTypH.

4.11. IMponoabHble nedopmaunn GeToHa es H &'y B NPO-
Hecce caMOHanpsiXXeHud, NpHHUMaeMblie OJAHHAKOBHIMH C Je-
$popmaunamMu apMaTypul, NpH HazHauyeHHH AedopMaLHOHHHX
1IBOB onpeAensiloTes no dopmyaam:

e,=0,E, v g, =0,E,, (13)
rae O, B O, — NpAHHMAaKTcA coraacho o. 3.3 macrosued Hucrpykmun.

PacnpenesieHHe nNponoabHuX JAedpopMauuis GeToHa MO
BHICOTE CeUeHHs] TPHHHMAETCH MO JHHEAHOMY 3aKOHY.

4.12. [1pu pacuere nedopMauHii KPHBH3HH 3JEeMEHTOB
CaMOHaNpAXKEeHHHX KOHCTPYKIHA OT caMoHanpsxeHHs Ge-

TOHa . onpezeasiorcsa no popmyae
Ps
1 ou_o;l Uo.nF(Fa—F;)

— = - B 14
Ps Eahg 2E, F, F h, )

’
rae Oy B O, — ONpejesifiorca coraacHo n. 3.3 nacroaumedt Hucrpykunn;

Og.p — NpHHHMaeTcsA coraacHo n. 3.1 nacrosmed MHCTpYKuMH;
= ho—a’.

1
nOJlHle B&JIHYHHY KPHBH3HH 3JIeMe€HTa — [JA y4acr-
P

Ka C TPeIlMHAaMH B pacTAHYTOH 30He, ONpelejseMyio MO
dopmyae (168) rmasmt CHull 11-21-75, Heo6x0aHMO yMeHb-

LUIMTh HAa BEJHIHHY o onpesensieMyio no gopmyse (14)

B
Hacrosimeft MHCTpYRIHH.
Buru6 f snemenra anuHoft ! onpegensiercs mo dopmyae

f=p—‘/p’—(§)2 . (15)

5. KOHCTPYKTHBHDBIE TPEBOBAHHS

5.1. [Ipn nNpoeKTHPOBAHHH CaMOHANPAXKEHHBX KeJe30-
GeTOHHHX KOHCTPYKUHHA JUif obeciieueHHs yCJIOBHA HX H3ro-
TOBJIEHHS, JHOJITOBEYHOCTH H HAJIEKHOCTH, a TaKXKe COBMe-
cTHOH pa6oTH apMaTypH H GeTOHA cjeAyeT BHIOJHATL Tpe-
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GoBanusa pasgena 5 raaBn CHull 1I-21-75 ana rtaxenoro
6eToHa M AONMOJIHHTENbHHE Tpe6oBaHus nn. 5.2—5.9 nacro-
awel MucTpykuun.

5.2. B caMoHanpsiXKeHHBIX KeJe300eTOHHbIX KOHCTPYK-
uuax ToamuHoi Gojee 40 ¢M HEOOXOAHMO MNpPeAyCMATpH-
BaTh BpeMEHHHIE HJIH NMOCTOSHHHE KaHAJH A yBJaXXHEHH:
GeToHa B mpolecce TBepACHHS, YTOOH PacCTOAHHE OT BHYT-
PEHHHX 30H J0 YBJAXXHAEMOH NOBEPXHOCTH HE NPEBHIHIANO0
25 cm.

6.3. ApMupoBaHHe KOHCTPYKLUHH peKOMEHAYyeTCs npeny-
CMATpHBaTh B ABYX, NPEANOYTHTEJbHEE B TPEX HaNpasJieHHU-
fX C Leabl0 CO3AaHUs OOBEMHOro NpefBapUTENbHOrO Hai-
psikeHHsA, a OCHOBHYI0O paGouyio apMaTypy cjelyeT pacho-
Jaratb BO3MOXHO OJIHXE K HalmpaBJEHHIO [JIaBHBIX
PAaCTATHBAIOIHX HAMpsXKEHHA, NpHMEHsis B HeoOXOMHMb(X
clyyasix NPOCTPAaHCTBEHHhie KapKacH H KPHBOJHHEHHY10
apMarypy.

5.4. KoHCTpyKUHsi OCHOBAHHSI H CONPSXKEHHE 3JeMen-
TOB CAaMOHANpPSXKEHHHIX JKeJe306eTOHHHIX KOHCTPYKLHHA <O
CMEXHBIMH 3JIeMEHTAMH 3JaHHA H COOPYXKEHHH JAOJIKHBI
obecneyHBaTh BO3MOXHYIO CBOOOAY nepeMelleHHi B NepHOA
pacuupenus 6eToHa.

5.5. B nokpuiTHAX GoJblINMX mNJollajed nesecoo6pasHo
YCTPOACTBO CKOJIb3SIIHX CJAOEB H3 ABYX cJioeB u GoJiee mo-
JIHMEPHHIX IJIEHOK H APYTHX PYJIOHHHX MaTepHaloB, B TOM
yhcsie ¢ rpa@uTOBOM NMYAPOA (AJA CHHXKEGHHA TpPEHUS MO-
KPbITHS 10 OCHOBAHHIO).

Paccrosinne Mexay AeopMalHOHHEIMH IIBaMH U HX LIH-
pHHa onpeleNslOTCA pacueToOM ¢ YYeToM JAedopmauuii ca-
MoHanpsxkenns (cM. m. 4.11 wuacrosweds HucTpykunn) u
TeMnepaTypHuIX JAeopManui, a TakKkKe THNA KOHCTPYKIHIl.

5.6. CoennHeHHe 3/1eMEHTOB KOHCTPYKUHA C UeJAbIO
NOBHIIEHHS TPEIHHOCTOAKOCTH ¥ BOJOHENPOHHLAEMOCTH
CTbIKa, 3aMOHOJIHYHBaeMOro 6eTOHOM Ha HampsraiouieM le-
MEHTe, CJleflyeT BHIMOJHATH CTHIKOBAHHEM apMaTypH BHA-
XJIECTKY HJIH CBAapKOH BHINIYCKOB apMaTypn (3aKjJagHbBX
AeTasie), PacCYHTAHHBIX HAa BOCHODHSITHE REHCTBYIOUIHX B
CTHIKE YCHJHA Kak OT paciuHpeHust 6eTOHa, Tak H OT BHell-
HHX BO3feHcTBHi (cM. pHC. 1).

5.7. Ilpn 3aMoHOJNHYHBaHHH GETOHOM Ha HanpsAraoouieM
eMeHnTe COOPHO-MOHOJMTHBLIX HJIH MOHOJNHTHHX C BpEMEH-
HOH pa3pe3KOf IIBaMH KOHCTPYKUHA INOCJAEIHHE JOJIKHHI
6HTb CBA3aHH MeXAy COOOM HJIH C OCHOBAHHEM YIPYTHMH
cBSI3IMH (BBHIHOCHOH apMaTypo#, aHKepaMH H T.II.) TaKHM
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Puc. 1. CoenHHeHHe 3JE€MEHTOB CaMOHAMPSIKEHHHX Keae306eTOHHHX
KOHCTPYKUHH, paboTalOLIHX Ha pacTsxeHHe (pacnpeje/HTeJbHAass apMa-
Typa H aHKepH 3aKJaJHHX JeTaljledi Ha DHCYHKe He NOKa3aHH)

1 — pa6Gouasm apMarypa sjneMeHTa; 2 — COCAMHHTEJAbHBIE HaK/A3AKH; 3 — 3aKnafnas
A€TajJb

o6pa3oM, uTo6GH JeficTBHe pacnopa NpH paciiHpeHHH GeTo-
Ha Ha HanpAraiolleM LeMeHTe B IBaX cO3faBajo B GeToHe
KOHCTPYKLHH NpeJBapuTesbHOE 06Xk aTue.

5.8. B uensx cokpamieHHs 30HH aHKePOBKH CTCPIKHe-
BOH apMaTypbl B cCaMOHaNpsi)KeHHHLIX 3JieMeHTax u obecmne-
yeHHa 06:xkaTusa 6eToHA MO BCEH AJIHHE 3J€MEHTOB PEKOMeEeH-
Ayercsi (OPH COOTBETCTBYIOIEM TEXHHKO-9KOHOMHYECKOM
060CHOBAHHH) OKAaiMJATbH 3TH TOPILH 3JIeMEHTOB CTAJIbHBIM
npodusemM (lIBesJiep, YroJOK U T. A.) H 32aHKEPUBATh B
HEM HaNpsAraeMmyio apmartypy (HanpHMmep, KOHTAKTHOH cBap-
Ko#).

5.9. B messx nOBHUIGHHS TPELIMHOCTOAKOCTH CaMOHa-
NPSXKEHHOTO CTHIKA MO KOHTaKTy 6eTOHOB CTHIKA H COOPHBIX
3JIEMEHTOB H HCNOJB30BAHHA HA THX YYacTKax COMPOTHB-
JieHHs] GETOHAa PpaCTSKEeHHIO LeJecoo6pa3HO BHIIOIHATD
TOPLEBHE YYACTKH 3JIEMEHTOB MEpPEeMEeHHOH TONLIMHH (CM.
puc. 1); mpH 3TOM p#AHMA yYaCTKOB [O/MXKHA NPEeBHIIATh
TOJIUHHY He MeHee 4eM B fBa pasa.
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NPHUJIOXEHHE

METOAHKA ONPEAEJNEHHA CAMOHANPA)KEHHS BETOHA
HA HANIPATAIOILEM LLEEMEHTE (H!)

1. CamoHanpsixkeHue GeToHa Ha Hanpsramoiiem nemenre (HL) on-
penensierca npu noAbGope cocTaBa H KOHTPoJe KadecTsa GeTOHa caMo-
HaNps)KeHHHX JKe/1e300eTOHHHX KOHCTPYKLUHA ¢ uelblo ofecnedeHHs
PacyeTHOro CaMOHANPHKEHHA KOHCTPYKLHH ~— 06KaTHd GeToHa H COOT-
BETCTBYIOLEro HATSKEHHS apMaTypH.

2. CamonanpsxenHe GeToHa Rcn oOnpefensieTc Ha KOHTPOJBHHX
obpasuax-npusmax pasmepoM 101040 cM, orhopMOBaHHHX H TBep-

Puc. 2. JlusaMomeTpHUeCKHA KOHAYKTOP
Iaa ofpa3ua-npusMbi pasmepom 1010
X40 cm

1 — pHHAMOMETPHYECKHR KOHAYKTOp: 2 — H3Me-
PHTENbHOC YCTPORCTBO C© HHAHKATOPOM TacoOBOTO
THNA; 3 — GeTOHHHRA o6pa3eln-npH3Ma pa3MepoOM
10X10X40 cu

XeIOHX NMPH HOPMANbHHX BJAXKHHX Yycl0BHAX (cM.mn. 8 B 9 Hacros-
mero NPHJIOXKEHHA) B AHHAMOMETPHYECKOM KOHAYKTOpE, CO3AAiolIeM B
npouecce paciiHpeHHsi 6eToHa o6pasua ynpyroe orpaHudeHne Aecdopma-
LBH, SKBHBAaJEHTHOE MPOAOJLHOMY apMHDOBAaHHIO B KoaHuecTBe 1%.

3. lns HCNHTaHHA NpHMeHsAETCs cJeAyollee o00pyAoBaHHE:

a) IHHAMOMETPHUECKHA KOHAYKTOp AjA 06pasla-NpusMH pasMe-
pom 10X10X40 cm (cM. puc. 2);

6) H3MepHTesbHOE YCTPOACTBO («Kpab») ¢ HHAMKATOPOM YacCOBOTO
THNa ¢ levolt Aesenua 0,01 MM ana 3amepa BHrHba mJaacTHH KOHAYK-
TOpa;

B) CTaJbHOM 3Ta/JOH AJS NOBEPKH M3MEPHTENBHOTO YCrpoficTsa
(nnactuna);

r) dopma-onany6ka (BKmouaolllag AuHme m Gopra) Aas ¢opmo-
BannA 06pasna;

Jl) eMKOCTb ¢ BOROM IJf XPaHEHHsi KOHAYKTOpoB ¢ o6pasuaMu.

4. TpeGoBanua K dopMe caeayer npuramath no I'OCT 22685—77.

5. Jlo c6opkn KOHAYKTOpPa ¢ (opMofi HPOH3BOAHTCA 3aTANKKA rack
H3 TAraX H CHHMaeTcs HYJeBOR 3aMep KOHAYKTOpPa € MOMOILBLIO H3Me-
pHTeNbHOro ycTpoficTBa («kpaGa»), npeABapHTENBbHO NMOBEPEHHOIO C I0-
MOUIBIO 3Ta/IOHAa Ha MOCTOSHCTBO OTCYETA.

TemnepaTypa KOHAYKTOpa, H3MEDHTENLHOFO YCTPOACTBA W 5TaJjOHA
BO BpeMs 3aMepa J0JIKHA OHTb OAHHAKOBA.

6. ITepen dopMoBanuem obpa3lia ¢opMa Jo/kHa OWTH cob6paHa B
KOHRYKTOpe C NOMOWIbI0 CKOG Ha TArax KOHAYKTOpPAa ¢ MHHHMAJIbHHIM
3a30poM AJiA HCKJIOUeHHs Ae(opMalHi TAr.



7. Koutpom, caMoHanpsKeHHS GeTOHAa NPOH3BOXAHTCS HA GETOHHOM
8aBojie HJH Ha OoGbexkTe y MecTa YK/AalAkH GeTOHaZ B KOHCTPYKILHIO.

dopmoBande 06pa3uOB NPOHU3BOAHTCH B COOTBETCTBHH C TpeGoBa-
nusmu [OCT 10180—78.

8. OrdopmMoBaHHLIe B KOHAYKTOpe OGPasUbl YKPHBAOTCH MNJAECHKOM
HJH APYTHM BOAOHENPOHHUAEMBIM MaTepHAJOM IJA 3aUHTH OT HOTepb
BJIATH,

9. Teepaenne 06pa3noB A0 JOCTHXKEHHst MPOIHOCTH Gerowa 80—150
Krc/cM2 (Ho He MeHee CYTOK) JOMXKHO NPOMCXOAHTL B MOMEUICHHH C
TeMnmepaTypofi Bosayxa 204:2°C, naavuefiiee tBepAenve (no 28 cy-
TOK) — B BOJAE HJIH B OGHJIBbHO B/JIAXKHHIX ONMHJKAaX, Necke H T. I

OG6pasunl, npepnasHaueHHHe AJNA NPOH3BOACTBEHHOTO KOHTPOJA ca-
MoHanpsixkeHus OeToHa, NOMKHH XPAHHTBCA B YCJOBHAX, aHAJOTHUHBIX
YCJOBHAM TBepAeHHA GeTOHAa B KOHCTPYKIHH.

10. 3aMepH KOHAYKTOPOB NPOH3BORATCA eXelAHeBHO Iiafl GeTona B
Bo3pacTe 1—7 CcyToK M najnee B Bospacte 10, 14 u 28 cyTox Kaxasiii
pas ¢ noBepKof H3MepHTEeJbHOro YCTPOACTBA C MOMOLUBI STAJOHA.

11. Beauunna caMoHampsixKeHHA o6pa3sia Rem, KrcfcM?, ompepens.
ercs no dopMynae

- A
Req = I—Pancr, (16)
o6p

IAe A ¥ [o6p— COOTBETCTBEHHO MNOJHAas AedopMauus ofpasua B MNpo-
Hecce caMoHanpsiXKeHHs GeToHa H ero AJHHa;
Upp— DpHBeleHHHA Xo3pduurenT apmuposanHs obpasua, npi-
HUMaeMuifi pasuuM 0,01;
Egr— MONY/Nb YNDPYrOoCTH CTadH KOHAYKTOP2, NpPHHHMaeMbif
paBHHIM 2-10% krc/cM2.
12. CamonanpsKenHe G6eTOHa Rcs BWUHCIAETCAd KaK CpeaHsis
apupMerHuecKas NoC pe3yJbTaraM 3amepoB Tpex 06pasuoB-GiH3HelOB B
KOHAYKTOpaX, oT()OPMOBaHHHX H3 OAHON npo6H GeToHa,

3—954



COOEP)XAHHE

1 OcuoBHHE HOJNCKEHHS . . . e e e s e .
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NPUMEPH! PACYETA
CAMOHANPSA)XEHHBIX KOHCTPYKIIUA
(MOATOTOBJEHB HHH)XB rOCCTPOS CCCP)

1. Ipamoii merod pacuera CamoHANPANEHRHX KOHCTPYKYUL

CaMoHanpsixKeHHHe KOHCTPYKUHH SIBJIAIOTCS PasHOBHA-
HOCTBIO TPeJABAapHTEJbHO-HANPSIKEHHHX JKeJe300eTOHHBIX
KOHCTPYKUHHA. OCOGEHHOCTBIO CaMOHANPSIKEHHHIX KOHCT-
PYKUHH fBJs€TCS HampfAXeHHe BceH pacHosioXeHHOH B Ge-
TOHE apMaTyphi He3aBHCHMO OT ee HanpaBjeHHd. Beanun-
Ha HanpsixKeHUHA B apMaType u 6eToHe, BO3HHKAIOWHX B IpO-
necce pacuiHpeHHsi GeTOHa COBMECTHO C 3aaHKEPEHHOH B
HeM apMaTypoH, 3aBHCHT OT Psfia TeXHOJOFHueckKHX (Map-
ka HII no camonanpsixenuio, pacxog HIL B Gerone, Bomo-
IeMEHTHOEe OTHOIUeHHe, YCJIOBUS TBepACHHs) H KOHCTPYK-
THBHBIX (akTopoB (BHJ KOHCTPYKIHH — Npu3Ma, OaJika,
IVIHTA H T. I, KOJIHYECTBO apMaTypH, PacloJOXeHHe ee B
CEYEHHH — CHMMETPHYHOE, HECHMMETPHYHOE, B ABYX HJIH
Tpex HailpaBJIeHHSX, NONOJHHTEJNbHHE CHJIOBHE HJH YIpy-
THe CBSI3H — NPHMHKAaHAE K CMEXHbIM KOHCTPYKIHSIM, Tpe-
HHe 110 OCHOBAHHIO H T.11.).

YUHTHBAaf, YTO B IPAaKTHKE NPOEKTHPOBAHHA XKeJje306e-
TOHHHE KOHCTPYKLUHH COCTABJAIT 3HAYHTEJbHYIO, €CJIH He
OCHOBHYIO 4acTb, 0c000e 3HaueHHe NPHOOPETAOT NpaKTHUe-
CKHE METOAbI HX IIPOEKTHPOBAHHS H pacuera, NO3BOJSIONIHE
HaXOAHTb ONTHMAaJIbHEIE ceYeHHs1 GETOHA H apMaTypH, B TOM
yHCJe NPH BO3AEHCTBHH KaK 3KCIJYaTANHOHHBIX, TAK H MOH-
TaXHHX HJIH JAPYTHX Harpy3ok, BH3HIBAIOIIMX B KOHCTPYK-
LIUAX BHYTPEHHHME YCHJIUSi M HAaNpSKEHHs APYroro 3Haka.

Pekomennyembiii npsaMofi MeTOA pacyeTa NO3BOJIHT MOA-
6upaTh CeueHHd NPeABaPHTENbHO-HANPSKEHHHX M CaMOHa-
NPsSXEHHBIX KOHCTPYKUHH OJHOBDEMEHHO C YYeTOM 3THX
ABYX Pa3JHYHHX BO3AeHCTBHH.

IIpoTHBONONOKHLIE 110 3HAKY HANPSKEHHS MOTYT BO3HH:
KaTb B PAa3JHUYHBIX YYacTKax KOHCTPYKUHH H IIPH OJIHOM
BO3JEHCTBHY, HalpUMep B CTeHKe HaNoOpHO# Tpy6H B (wie-
Javire B GOKOBHIX YYacTKaX), B HEPa3Pe3HHX IOKPHITHAX
3aBOACKHX mJomajed u nmoaoB (MOA COCPEJOTOYEHHOH Ha-
rpy3KOH M Ha HEKOTOPOM PACCTOSIHHH) H B ADYIHX cJydasx,
HO apMHPOBAaTb TaKHe KOHCTPYKUHH HYXKHO IOCTOSIHHO MO
Bcell HX JUIHHE C 06eHX CTOPOH,
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Ipu pacuere caMOHaNpsKEHHHX KOHCTPYKUMA MPAMHM
MeTOJ0M HeOGXOAHMO PYKOBOACTBOBATLCA CJEAYIOLIHMH MO-
JIOJKEHHSIMH.

1. IloaGop ceueHHs NPOM3BOAHTCA HA pPacyeTHHE BHYT-
peHHHe ycuaus B KOHCTPykuuH M m N ¥ nNpoTHBONOJIOXKHO-
ro snaka MI, N1 (ycuiue MOXET HMeTh TOT e 3HaK).

850 , . ,
= Ny=Ny-Ngo Ny
S
r
Ng M”I ”0
M, ‘
& Ny ~;=~,£N¢a
f ——
5o

Pac. . OcHoBHOe HanpAXKeHHOE COCTOSHHE KOHCTPYKUBR npr AcficTBEN
YCAOBHHX BHYTpennux cia Mo, No 8 M}, N}

Puc. 2. Pasanuatie QOPMH DONEPEYHOro CeqeHHS HITHGaeMHX mpeAna-
PHTENbHO-HANPAXEHHHX KOHCTPYKAHR, mpUMeHsieMbX B NPOMHILACHHOM
R XHARIAOM CTPOHTEALCTBE
1—10 — papuanTii GOPMH CeMERHS ; €CBD H CyULI—COXpAILEHHOE 000
8HAYEHHE CBECOB R YIHDeunf
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Puc. 3. OTHOCHTeAbHHE XapaKTePHCTHKH H HAHAPAMEHHOE COCTOMHHE
P P p

CeUeHHs! KOHCTPYKUHH B CTaJAHMH TpellHHoo6pa3oBaHHs NPH JAeACTBHH
ycuaufi M: B Ny OT 3KCIIyaTallHOHHOA HarpyskH H

SKCIVIyaTallHOHHOA HArpy3KH ApYroro 3HaKa HJH OT MOHTAXXHOM

I
u N;—or
Ha-

TpY3KH

2. B ocHOBY pacueTa moJIOKeHO OCHOBHOE HAUPSIKEHHOe
COCTOSIHHE KOHCTPYKIHH TpPH AEACTBHH YCJOBHHX BHEIIHHX
cun Mo, No 1 Mj, N§, CO3aIOIHX B CEUCHHH TPEYTONBHYIO
smIopy Hanpsixenuii (puc. 1). B atoM cayuae ycuius B ap-
MaType H3BECTHH:

Ny=F, a, )

rie OOLIYHO NPH HCHONb30BAHHH OAHOA MapKH CTalH AJs
apMaTyphl Fy 1 Fa O5= 0.

3. Jlio60e croxHOE NOMEpeyHoe ceyeHHe 3JeMeHTa pac-
cMaTpuBaeTcs B 00o6uieHHOM BHJe (pHC. 2), NpH STOM €ro
NpsAIMOYTroJibHasi YacTh bh siBISeTC OCHOBOH KOHCTPYKIHH,
npunsaTof 3a emuuuuy; Oy, (1—6c), 6u, 6, — oTHOLIEHHE
PacCTOSHHA OT TOUEK NPHJIOMKEHHS YCHJMHA, AeACTBYIOIIHX B
YUIHDEHHSX, cBecax H apMarType, /0 HH3a CaMOHaNpsiXKeHHOH
KOHCTPYKLUHH K BBICOTE ceyeHHs. DTH XapaKTePHCTHKH IO-
Ka3aHbl Ha pyuc. 3 Aas OOILEro ciaydas NpeABapHTEbLHOFO
HaNpsKeHHS, KOTfa B ceueHUH HMeeTcss M HeHanpsiKeHHas
apmatypa Fa u F,. lna caMoHanpsOKeHHHX KOHCTDYKUMH
Wa, Wa, 0a 4 & paBHH HYJHO.

4. Ina xapaKTePHCTHKH CONPOTHBJIEHHs GETOHHOro ce-
yeHHs AeHCTBHIO pacTsiKeHHs H H3rHGa BBOJAATCA MYJbTH-
AAHKaTOpH A, M pacCYHTHBAEMOH KOHCTPYKIHH:

R = bhR,;; B M= bh* Ry,

I .,
Ng= F 0y,

2
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14
¢ NOMOIUBIO KOTOPHX YCHJHA B apMarypax Ng u Ny Bbipas
JK2IOTCS B OTHOCHTEJIbHHX BeJIHYHHAX Yy M Yu, KOTOPHE O«
peseasitorcs no GopmyJe
u +_N'g
Ya="3" "= 5 - &)

AHaJnoruyHO BBIPAXKAIOTCS OTHOCHTEJIbHHIE XapaKTepH-
CTHKU P¢, Py YCHJIHH, AEHCTBYIOIHX B MOMEHT TpeUIHHO0G-
pa3oBaHHS COOTBETCTBEHHO B cBecaXx, yIIHPeHHAX, a TaKXKe
OTHOCHTeJIbHble XapaKTePHCTHKH Py H Yp — BHellIHed npo-
JonbHOH cuabl Ny W CyMMBl BCeX YCHAHH pacTSXeHHA
(Na+N o+Ny).

PaccMoTpeHHe KOHCTPYKUHH B 060GIIEHHOM BHIE MO3-
BOJIMT NPSAMBIM PacyeToM NOJMYYHTh BEJHUUHH g H P, AIS
HUXHEH H BepXHelfl NpeJBapHTE/bHO-HANPSKEHHHX apMma-
Typ 6e3 Ha3HauYeHHs] Pa3MePOB CEYeHHs] H MPOYHOCTH MaTe-
pHaJIOB KOHCTPYKUHH, KaK 3TO OOWYHO MPHUHATO AeNaTh.

5. YpaBHeHHS paBHOBECHs CHJ (3HAK <ILIIOC» — PacTH-
JKeHHe) COCTaBJAIOTCA B OTHOCHTEJbHHX €AHHHUAX:

m:[’”’ £t (5~6N)](s‘—1+6;)—

m
ML NI .
""[sm :I:—JE-(B[——G}V)](B—GH)—O; @
g M Ne
b, (B—8,) = = (B —A—bu (5—bn)—

—%(B—GY)' (5)
stech A= (B—08,) (B'—1+38,) —(B—8) (B' —1+8,); ()

8=[A+ %, (B—8)] (B'—1+8,) — [4'+ v (5'—8.)] (B~ 6%)73

rae An Al — yleJbHHE CONPOTHBJIEHHA GETOHHHX cedenHii B 06obuie-
HOM BHAE C YUYETOM CBE€COB,

B u B! — oTHocHTeNBHHE DAcCTOSIHHS OT MecTa MPHJAOXEHHS PaB-
HOJEHACTBYIOlleH BCeX CHJ CXKaTHA OT HH3a KOHCTPYKHHH.
Beauunnn A, Al, b, B! npuuumaiorca no taba, 1 Hacros-
mux npumepoB. OcTasbible 0603HAYEHHS NPHBEJEHH B
raase CHull II-21-75 u B nacrosmed Mucrpykumn.

6. IlonyueHnue (mocje TIOACTAHOBKH BeEJHUYHH H3BECT-
HHX Harpy3oK H OTHOCHTEJNbHHIX XaDaKTePHCTHK CEYEHHs)
ypaBHEHHS PaBHOBeCHs PELIAIOTCSi B YKa3aHHOA HHXe 1O-
CeA0BATENbHOCTH OTHOCHTEJNBHO BLICOTH CeyeHHs A ¢ Hc-
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Ta6anma 1

Kosdpunuent A npu b, paBHoM
v ~01 | o o1 | oz | 03 | o4 0.6 1 2 s | e
0 0,221 0,292 0,34 0,372 0,395 0,413 0,436 0,462 — —_— 0,5
0,05 0,229 0,292 0,334 0,362 0,382 0,397 0,419 0,441 0,461 — 0,475
0,1 0,236 0,292 0,328 0,352 0,369 0,383 0,402 0,421 0,439 —_ 0,45
0,15 0,24 0,292 0,323 0,343 0,358 0,369 0,386 0,403 0,418 0,425 0,427
0,2 0,242 0,292 0,317 0,335 0,347 0,357 0,37 0,385 0,398 0,404 0,406
0,3 0,245 0,202 0,308 0,32 0,328 0,334 0,343 0,352 0,36 0,364 0,366
0,4 0,245 0,292 0,3 0,308 0,312 0,316 0,32 0,324 0,327 0,328 0,33
Kosguument B npu ¥, pasHOM
kY
—0,1 0 0.1 0,2 03 | o4 o6 | 1 | 2 | 4 8
0 0,584 0,676 0,732 0,773 0,803 0,827 0,862 0,903 — — 1
0,05 0,592 0,676 0,727 0,764 0,729 0,414 0,846 0,884 0,926 — 0,975
0,1 0,6 0,676 0,721 0,756 0,78 0,801 0,829 0,866 0,904 — 0,95
0,15 0,607 0,676 0,716 0,747 0,769 0,788 0,814 0,847 0,883 0,907 0,926
0,2 0,615 0,676 0,711 0,739 0,759 0,776 0,799 0,829 0,861 0,884 0,912
0,3 0,628 0,676 0,702 0,723 0,74 0,751 0,769 0,791 0,819 0,837 0,85
0,4 0,64 0,676 0,695 0,709 0,723 0,729 0,741 0,759 0,777 0,792 0,8

Npumeuanns: 1. Kosppuumentu A' n 5! onpefensioTes no AaHHOA TaGaHie ¢ 3aMeHoH Yo HA Py

n - H
2. v== T AJIS CXATOH 30HW, HMeIollell CBeCH, MOJAKH U T. I, HIH v==2 I CKaToN 30HB [IPSMOYroJbHOro

& ceuenus.



noab3opaHdeM (opMys (2) COBMECTHO C YCJOBHEM PaBHO-
MEpHOro 06KaTHs CeYeHHA:

96.0

Vot VY=g - (8
pll
Ha ypasuennit (4) u (5):

= 4. ¥ .,
n—m+n+zn

e Rt

The X, Y, 2— YHCACHHBIE 3HAYCHHA, NONyUcHHHE HNOACTAHOBKOR 3afaHHHX
BENHYHH.

Moxncrasus B ypaBHeHne (8) 3HaueHHs g H \p;, noay-
yuM oflilee ypaBHEHHE
x+x y+y' n_ O6x
m T TeEt= Ron * ®
Ioacrapus sHadeHHss M # N B ypaBHeHHe, NOAYIHM

L) J )+ () Ry — 0,1t =0

peluas ypaBHeHHe, KaK KBaJpaTHOe OTHOCHTeNbHO A, HaXo-
IHM ONTHMAJbHYI0 BHCOTYy H3TH6aeMOro CeyeHusi, oTBeua-
IOllero ONTHMAJbHOMY Pa3MeIUEeHHIO H BeJHYHHE apMHpO-
BaHHA OGeHX SOH KOHCTPYKIHH H 3aXaHHHM Harpy3Kam

M, N, 8 M}, N}
7. Ilo H3BeCTHHM OTHOCHTENbHHM YCHJAHSAM B apMary-

pe ¢ nomolbio popmyan (3) onpexenserca apMupoBanue
ofenx 30H KOHCTPYKIHH:

Ng

Fa km R, +03—0, " (19)
v

F, - (1)

= tm R, +03—0, °

At R, — pacierHOe CONpOTHBJEHHE 3PMATYPH PACTAXKEHHIO ANA mpe-

AeAbHHX COCTOSHHA BTOpOf rpynnu, Tc/cM?;
Oy— NOTEpH HANpAXKeHHA B apMaType, Tc/cM3;
k—xkosppunnenr (k=0,65 ans mnposoncumod  apMartypu;
#=0,9 anx crepxHesof apMaTypu);
My— xoa@%znnem TOUROCTH HATSNKEHHN,  DpHHHMaeMul
Maye==0,9,



Ceuenne apMaTypH no STHM ¢opMylaM noiydaercs ¢
HEKOTOPHM 3anacoM, KOTOPHA MOXHO KOMIEHCHPOBaTbh,
pBedsa Ko3dduuuent 0,97. U3 supaxenusr (10) u (11) Bua-
HO, 9TO yueT NOTepb CaMOHANPSIKEHH: Oy TpebGyercs TOJb-
KO NpH Ha3HAaYeHHH CEYeHHs apMaTypH KOHCTpykiuu. Ha-
npuMep, NpH pacueTe HAaNOPHHX TPyO pe3epByapoB H pas-
JIHYHHX NOJ3eMHHX COOpPYyXeHHfi noTepn og B Qopmyaax
(10) u (11) Oo6HYHO NPHHEMAIOTCA pPaBHbHIMH HYJIO, NO-
CKOJIBKY CaMOHanpsiXXeHHe B NEePHOA SKCIJIyaTallHH COOpY-
JXEHHSi B KOHTaKTe C BOJOM NOJHOCTbIO BOCCTaHAaBAHBAETCH,

8. [Ips NPOEKTHPOBAHHH CaMOHANPAKEHHHX KOHCTPYK-
Uil He0OXOAMMO YYHTHBATb, YTO Hanpsralowuf 6eToH 06-
JlajlaeT BHICOKHMH COMPOTHBJIEHHSIMH DPAacCTsXKeHHI0 NpPH M3-
ru6e Rpa u oceBoMy pactsikeHHio Rp. Tak, Hampumep, co-
NPOTHBJEHHE Hanpsramoulero 6eTOHa pPacTSKEHHIO IpH
n3ruGe ans Gerona mapok M 300—M 800 naxoaurcs B npe-
nenax 60—100 kre/em?. Ha 310 yKa3WBaIOT MHOTOYHCIIEHHHE
KOHTPOJIbHbE HCIIWTaHHA pacTBopoB H GeroHoB Ha HL, ko-
TOopHe jaloT B 1,5—2 pasa Gosee BLICOKOE OTHOLIEHHE
Rpir : Rop N0 CpaBHEHHIO ¢ HOPMHPOBAHHOA BEJHYHHOM 3TO-
IO OTHOLIEHHS AN GEeTOHOB Ha MOPTJIAHALEMEHTe.

9. BONbIIAHCTBO KOHCTPYKIH#A, AJiA KOTOPHX B HACTOf-
lee BpeMsi MOXeT GHTb NPHMEHEH HanpsAraiollnfi UEeMEeHT,
HMEIOT HPSAMOYTroJibHYIO (POPMY NONEpevHoro ceyeHnst (CTeH-
Ka TpyOW K pe3epByapa, NOJH H HOKPHTHf NpPOMBIIHJIEH-
HBIX CKJNajoB, CTEHKa TpyOonpoBoaa 60AbLIOTO JAHAaMeETpa,
o6beMHbe GJOKH KBapTHP B JKHJIHUIHOM CTPOHTEJBLCTBE H
T.A.), T. €.: $y=0; Pc=0; 8,=0; §c=0.

B stux cayyasx pacuerHne ¢popmyan (4) — (7) Gyayt
HMeTb BHA:

¢,.A=[%:-i-%’-(s-5~)](s'—x+u;)—
M N ,
(2 Ee-w]e-n-e @
+ (5 %)-—i-—(s ~8)—A—¥,(B-8) (')

saecr A=(5—38)(B'—1+8)—(5—8) (B'—1+8); (&)
0=A(B'—1+8)—4'(5-8). (8]



10. IlpoBepka HampsxeHHA KpaHHHX HanGoJee CXKaTHX
BOJIOKOH GETOHHOTO CEYeHHsl MPH PacyeTHOR Harpyske Tpe-
wHHO06pa3oBaHusl NPOU3BOAHTCA NO GopMyIaM:

Lt ¥p Ryn <Ry 12)

061 = """
61 0,5+ vc

149,
men <R, (13)

Tae §p M $, onpejensiorcs no GopMynam:
P, = b+ by + Py (14)
¥p =¥y bt Pe- (147)

11. TIpunstoe ceyenue 6ajJKH MPOBEPAETCA PACYETOM MO
npeaebHHM COCTOSIHMSAM nepBoit rpynnet (puc. 4) no dop-
MyJe

062 =

vh X
M ;tNaN=NcB (h—T + bx h——2—- Rygp —
—N:ic a;-Nupaﬂ' (15)
N +Ng—N,
e x= 1P le:; =, (16)
WIH TO NPHOGMHKEHHON 3aBHCHMOCTH /A CeYeHHH CO CBe-
camu:
, . Yh ,
Mt Nay=N,, (h—ax) + Ny (h —au) —Ng, 5 (16)
F' Fl
( by } /a ) ,
) — N,
r 4L NI;C
1 )
\\_Y_._ __—/l ”Cﬂ
N
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Puc. 4. HampsixeHHoe cocTosinHe OGOGLIEHHOro ceueHHs H3ruGaeMol
KOHCTPYKIHH NpH pacdyeTe N0 HPOYHOCTH



BoiGpaHHasa KOHCTPYKIHS HO/MXKHA yAOBJETBOPATh YC/OBHIO
3
5 E(1mtm )+ vet—ta—sa
Se 0,5(1 —8y)*+ e (1 —b85— 80

<08, (I7)

x
rae E= e

12. Pacyer riaBHBIX DPacTATHBAIOMHX H CXKHMIOUIHX
HanpsiXKeHH# NPOH3BOJAUTCS NPH HOPMATHBHOH Harpyske no
dopmynam:

F = (14 -+ 1by) bh; (18)

1 1\2
1= o[+ (a— g ) v 1 — a8y Gyt 19

se=tt[x (1= 8o =) 440 ~%-8] @
rjie Oy — OTHOCHTE/bHAs KOOPJAMHATA LEHTPA TAXKECTH,
0,5+ ¢ (1 —6c) + ¢y by

Oy = .
" 1+ e+ ¢y
HanpsixeHns o6.q H T« onpeaensiorcs no gopmynam:
N +N
Son="gaF @0
b=t @2

FaaBHHle HanpsiXKeHHA Opy NPH INpeJBapHUTe]bHOM Ha-
NPSXKEHUH B NMPOJAOCJBHOM M NONEPEYHOM HANPABJCHHAX OM-+
peaeasiorcs no Gpopmydae

— 2
Op =— ﬂi?_ + l/(_aﬁ_*?gﬁl) +. {23)

®dopmyna (23) nospoasieT BHOpaTh ONTHMAJbLHYIO CTe-
NeHb CaMOHaNpsXeHHUs Oo.n=0¢.y N0 3aJaHHEM O¢x B NpO-
JIONIbHOM HanpaBJIeHHH.

2. Boi6op 0THOCUTENbRUX XAPAKTEPUCTUK CEe4EeRUR

Ilpn nop6ope ceueHHss H3rH6aeMBIX 3JEMEHTOB KOHCT-
PYKUHA H onpejesieHHH BeO6GXOJHMOro apMHPOBaHHA N0 3a-
KaHHBIM Harpy3KaMm MpeABapHTeJbHO HEOOXOAHMO peuwath

4* 27



KOHCTPYKTHBHHE BONPOCH H Ha3HauyaTh HEKOTOPHE OTHOCH-
TeJIbHHE BeJHYHHH OYyAyLUEero ceueHHs KOHCTPYKUHH M €ro
KOH(HUTypaIHIO, 8 HMEHHO:!

1) ycTpoficTBO YUIMPEHHH H CBECOB, YTO BaXKHO JJIs
npeJBapHTEeJbHO-HANPSAXKEHHNX KOHCTPYKIIHHA,

2) BHOGOp OTHOCHTEJIbHHX DPa3MepoB 3THX 3JEMEHTOB,
T. €. ’\pc H \py;

3) pa3BHTHe 3/1IeMEHTOB YCHJIEHHHA B BH/JE OTHOCHTEJb-
HBIX PaCCTOSTHHHA OT HEHTPOB HX TSAXKECTH [0 KpaHHHX BO-
JIOKOH KOHCTPYKUHH O¢ H Oy;

4) oTHOCUTeJbHOE pa3MellieHHe MeCTa NPHJIOXKEeHHsS
npeABapUTeJbHO-HANPAraeMOi apMaTypul  OTHOCHTEJIbHO
HHXKHeH TDaHH KOHCTPYKUHH 8y H 0.

TakuM 06pa3oM, NPOEKTHPOBIUHK, fepel KOTOPHIM CTO-
HT 3ajada ONpeAe/]IMTh ONTHMAaJbHHE pa3Meph CeYeHHs H
€ro apMHpoBaHHe, NOJKeH BnOpaTh 3apaHee GopMy ceue-
HHSI KOHCTPYKUHMH, He 3aaBasicb KOHKPETHHMH pasMepaMH.
B HacTosllee BpeMsi eCTb MHOFO NpPEANOCHJOK H AaHHHX,
ONpaBAAHHHX MNPAaKTHKOA NPHMEHEHHS NpPeABapHTENbHO-
HanpsXKEHHHX KOHCTPYKIHH, KOTOpHE MO3BOJSAIOT YTBEpXK-
AaTb, YTO TOJBKO B TOHKHX INIHTaX CeueHHe HMeeT NpsiMo-
yroabHyio ¢OpMy H, CJA€AOBATENbHO, Y¢ H Py PaBHH HYJIO.
BankH H3 9KOHOMHYECKHX COOOpakeHHH Bcerja ycTpaHBa-
I0TC CO CBecaMH (NMOJIKAMH), a NPH 3HAYHTEJIbHHX NpoJe-
Tax H Harpyskax — 00fi3aTeJbHO C yUIHPeHHAMH. ToJbKO B
YaCTHHX CJAy4asiX H B MOHOJHTHOM XKeJe306eTOHe NpHUMEHs-
I0TCA ceueHHs! MPAMOYTOJIbHOA (OPMHEL.

Takum o6pa3oM, HeOOXOAHMO BCeraa B MNEpByIO oO4e-
pexb paccmaTpHBaTh GopMy Gyayiefi 6aJIOYHOR KOHCTPYK-
IIHH KaK ceyeHHe, CHaGXXEHHOe CBeCaMH H YIIHDEHHSIMH.
O6uyHO Y BHOGHpaloT B npexpenax 0,4—0,8; py—B npene-
nax 0,3—0,6. Uem Gosblile BeJHYHHH Pe U Py, TEM TOHbLIE
GyXeT BepTHKaJbHAS CTEHKa KOHCTPYKIHH H BHrOJAHee pac-
npeaensThes 6eTOH B CEYEHHH.

Onnako HanGoJbIIHe BeJHYHHH CBECOB H YLIHpeHHH
cJIeAyeT NPHHHMATb TOJNBKO INPH HAaJHYHH B BEPTHKaJbHOM
CTeHKe NONepeyHoHd NpeABapHTENbHO-HANPSKEHHON apMa-
TYPH B BHJe NpeABapUTEJbHO-HANMPSAKEHHHX OTTHO0B M XO-
MYyTOB, HHaye B MpolLecce pacyeTa NpPHAETCH YBEJHYHBATb
TOJILLIHHY CTeHKH. BOJblilHe BeJHUHHH e H Py BHOHpaIOT-
¢Sl TakXKe NPH 3HAYHTEJbHHX HArpyskax, Korfa sicHa HeoO-
XOAHMOCTb DasMellleHHs] HaNnpsiraeMoH apMaTypH B ymupe-
HHSIX M BOCNPHATHA GOABLIIOA CHJIB CXKAaTHA B BepxHeft 30-
He KOHCTPYKIHH, OGHIYHO PeKOMEHAyeTcsi NPHHHMAaTb:
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a) Ana BHCOKHAX cJa603arpyxeHHHX KOHCTPYKUHf
Yo or 0,4 20 0,5 B Py or 0,3 10 0,4;
6) ana rubkux B HU3KHUX KOHCTpykuuf (¢ A/L or 1/16
Ao 1/20)
¥ o1 0,5 20 0,7 1 ¢y or 0,4 10 0,5;
B) AJIA HH3KHX CHJbHO3arpyXeHHHX KOHCTPYKHH# C no-
nepeyHON NpeABapHTeNbHO-HANPsIXKEHHOR apMaTypo#t
¥¢ or 0,7 50 0,8 B Py o1 0,5 10 0,6,
JKecTKOCTb KOHCTPYKUHH OGHIYHO 3aBHCHT OT YCJIOBHi

HHTEHCHBHOCTH €€ 3arpyxeHus. Pasauuaiores TPA CTENEHH
Harpy>KenHs:

TAXKEJOE NPH —M—<-£-’
p Q s’

M
cpelnee npn - =

L
K 4
Jierkoe npp  — > %

OtHowenne M/Q, no cymecTBy, SBJASETCA NPOJAETOM
cpesa.
BHcCOTy cedenHs NPHAMMAIOT NO Tabia. 2 B 3aBHCHMOCTH

OT NpoJieTa H yCAOBHR HarpyXeHuns:
Ta6anna 2

C » x npoxety h/L
Bax npa Narpyxesus
THXEAOM cpeanen nerKoM
INant 1/18—1/20 1/20—1/25 1/25—1/35
Banxn 1/10—1/12 1/14—1/18 1/18—1/22

BcA KOHCTPYKTHBHO YCTaHaBJ/IHBaeMasi B 3JIEMEHT apMa-
Typa B CaMOHaNpsXKEHHOM JKeJie306eTOHE JAOJXKHA YYHTH-
BaTbcsl B KayecTBe pabodelfl apMaTypni, MOCKOJNbKY OHa Ha-
npsraercs 6eTOHOM OAHOBpPeMEHHO ¢ pabouefi H BXOAMT B
ceuenne Fa u F,.

TIpaMenssa cBeCH H yNIHPEHHS,, MOXHO NPeIyCMOTPEThb
CTeneHb HX PasBHTHA B WHPHHY. Jlna sToro HyXuo BuGparth
OTHOCHTeJIbHHE KOODAHHATH CBECOB H YUIHDEHHA 8¢ H 8y.
O6LYHO HX NPHHHMAIOT B mpejenax 8 or 0,04 xo 0,06 u
8y —ot 0,05 o 0,08, 4To naeT BO3IMOXKHOCTL PA3BHTL CIKA-
TYyI0 30HY KOHCTPYKIHH B MUPHHY H NOJYYHTb BOIMOXKHOCTb
Pa3MeCTHTb HANPAraeMyio apMaTypy IO BHICOTe,



Heo6xoxuMo uMeTb B BHAY, YTO pa3MepH YUIHPEHHA Yy
MOTyT OHTb CBOGOAHO YBeJIHYEHH HJIH YMEHbIUEHH AA# Jyd-
1ero pasMelleHHsl HampsaraeMofl apMaTypn pacTAHYTOH 30-
Hhl 6anku Ge3 CyllecTBEHHHIX H3MEHEHHA TPElIHHOCTORKO-
CTH KOHCTPYKUHH H, CJefOBaTesNbHO, 6e3 HeO6XOAMMOCTH
nepecyera cegeHHs.

OTHOCHTENIPHOE pacCHOJNOXKEHHe HanpsraeMofi apmary-
pHl JO/KHO GHITb TOYHO BHIGpAHO 3apaHee, TaK KaK BCsKue
nepeMelleHHs LlEHTPa NPHJIOXKEHHs PaBHOAeHCTBYIOWel Ha-
npAraeMofl apMaTyph PacTSHYTOH 30Hb CYILECTBEHHO Me-
HSIIOT HECYIMYIO COCOGHOCTh KOHCTPYKuHH. OOGHYHO 3Haye-
uue Oy BoiGupalor B mpegenax 0,10—0,15, uto6u, ¢ 0AHOI
CTOpOHH, He BHIAATH JaJIeKo 3a Npejiefinl fApa Ce4eHHs KOl-
CTPYKIHH, a ¢ APYrofi, AaTh BO3MOXKHOCTb Pa3MECTHTb He-
00X0MMOe KOJHYECTBO HAamnpAraeMoi apMaTypnl BHH3Y
IpSIMOYTOJILHOA YacCTH CeYeHHs H B yUIHpPeHHAX. Bo BcakoM
ciayyae o6uyHOo §5>>0y. Pacnonoxenne BepxHe#i Hanpsrae-
MO apMaTypsl JOJKHO COOTBETCTBOBATb YCJIOBHIO §, >
>1—38;. B pesyabTare pacyeTa IO TPEUIHHOCTOHKOCTH Ha
BO3ZEACTBHE 3KCIVIYaTallHOHHRIX M MOHTaXXHHX Harpy3ox
A5 NPHHATHX BEJHYHH Oz M 6, CeueHHe HanpsraeMod ap-
matypu F, u F, ompefensercs H3 yCJOBHf, YTOGH pPaBHO-
IeHcTByIOllas YyCHJIHH B apMaTtype HaxXOAWJAach B CEUEHHH
B ONTHMaJIbHOM NOJIOXKEHHH.

3azaBasicb OTHOCHTeJbHHIMH Pa3MePaMv CEYeHHs, MOXK-
HO B mpollecce AaJbHEAIIEr0 pacuera paccMOTPeTb MHOIO
Pa3JIHYHBIX BAPHAHTOB H BHOpaTh 1O HHM 3KOHOMHYECKH
Haubosiee nesnecoo6pasHui. Bo3aMOXHOCTE JIerKo U GHCTPO
MOJIYYHTh IUHPOKYIO MAaTPHLY pa3jiiHYHHIX pPa3MepoB cede-
HUSL H apMHPOBAHHA TO3BOJISET B KaXKJAOM cJydYae BHOpaTh
ONTHMaJIbHOE pelleHHe.

3. opsadox nod6opa cewenun
U packera 3nemenTos
CaAMOHANPANERRBIX KOKCTPYKYUL

Pacuer 37eMeHTOB npeABapHTEbHO-HANPSAKEHHHX KOH-
CTPYKUHA NPOH3BOAHTCSA Ha JeACTBHE JABYX BHMJOB HAarpy-
30K:

OT 3KcmayartanuoHHeix M, N n monraxumx ML, Nt pia
COOpHBIX NpeIBapHTENbHO-HANPANKEHHBIX KOHCTPYKIHI;

OT JPYrHX, BH3HBAIOMHX H3THGAOMIHEe MOMEHTH INPOTH-
BOTOJIOXHBIX 3HAKOB [J151 CTATHYECKH HEONpejeIMMBIX KOH-
CTPYKIHH, COCTABJEHHBX U3 OTHACNbHBIX JIEMEATOB,
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Mpu 3azananix M, N u MI, NT pekoMeHayeTcs caenylo-
KA NOPAKOK pacuera:

BHOUPAIOT (B 3aBHCHMOCTH OT Harpy3oK) OTHOCHTE/b-
Hbié XapaKTEPHCTHKH CEUeHHS:
bes ys 80 6, 6, 1 8

10 3aJaHHHM Yo H y=28; mo Taba. 1 onpepenasior Ko-
sp¢dunuentn A, 5, AL, Bl;

no ¢opmynaM (4) u (5) HaxoAsT OTHOCHTeNbHblE Xa-
PaKTepHCTHKH P, H P,;

0 H3BECTHHIM Vg, P, , Py, Ye H y==28; NOACYUTHIBAIOT
3HaYeHus P, 1p'; H Og, Oy

Zajiee NPOH3BOAAT NOAGOP ceueHdss GeToHa M apmary-
PHi, AIs Yero 3ajalTCA Pa3NHYHBIMH h, b, Rpu niu R B
TeX Npejesax, B KOTOPHX 3TO AJsi pacCMaTpHBaeMoOro cijy-

4yas pallHOHaJbHO, H, HCMoAb3ys DBM, cocrasasior Tabau-
Kbl VIS BEJIHYHH:

O H O N, =9, Nu N, =y, N;

MOACYNUTHIBAIOT BEJIMUHHH OXHJ2eMbX MoTepb MpejABa-
PHTEJIBHOTO HAMpPsiXKeHHSI OT YCAaJKH, MOJN3YYyecTH H APYrux
($aKTOpPOB BCeX CPaBHHBAaeMBIX CeYEHHH ¢ M3BECTHHIM Ha-
OPSI2KEHHBIM COCTOSIHHEM. MOXHO Takke 3ajaThci pasMme-
paMH NoTepb W 3aTeM YCTAHOBHTb YCJIOBHA H3TOTOBJICHHS
KOHCTPYKUHH C TeM, YTOOH NOTepH He NpeBHIUAJH 3a[4aH-
Hbl¢ pa3MepH;

noa6HpaloT ceueHHe apMmatypH no ¢opmyiae (10) wuau
(11) ¥ cocTaBASIOT COOTBETCTBYIOILYI0 TaGJHLYy-MaTPHLY
HX 3HauyeHMi AAA PasHbiX h, b u Rpn (R;), oT6pocHB ceye-
HHSl, JUIS KOTOPHIX 061 HIH 062>Rup (R}, ). B Tabauus BHO-
CAT H ApPYrHe XapaKTePH3YOIUHe KOHCTPYKLUHIO BeJHYH-
HH — pacxof 6eToHa, ee BeC H T. 1.}

COCTaBAAIOT TabJIHIY CONOCTaBJEHHS PacXolOB Marte-
PHAJOB H CTOHMOCTH KOHCTPYKUMH IPH Pasjiu4YHHX pasMme-
pax ceueHHs H apMHPOBaHHA, a TaKxkKe Npu Mapkax GeToHa
H BHAAX apMaTyphl; Takas TabJHia sIBASETCS Pe3yJLTHPY-
joliefi H CAYXKHT I/ OKOHYATeJbHOTO BHOOpa pa3MepoB
ceuenns h, b, Rpy unu R; H apmupoBanus Fa u F,;

BOpaHHOe ceueHHEe NpoBepsior no ¢opmyaaM (15) u
(16) nmo mecyuief cCnOCOGHOCTH HJIH MPOYHOCTH [O HOPMaJb-
HBIM CEYeHHAM, N0 3KCIVIYaTAUMOHHOA M MOHTaXHOH Ha-
rpysKam;

31



TIPOBEPAIOT HECYIUYIO CIOCOGHOCTD H TPEHIHROCTOAKOCTD
N0 HAKJOHHEIM CEYEHHSM B MeCTax OOPHBOB NpeABaPHTENb-
HO-HANPSXXCHHOH apMaTypH, ecJH OHa He JOBOAHTCA A0
ONOpHI;

[IPOBEPSIOT IVIaBHble HANPsIKEHHs A BCEX 3JIEMEHTOB
KOHCTPYKIHH, KPOMe 3JIeMEHTOB NPSMOYTOJbHOIO CEYEHH:
B BEPTHKaJbHOH CTEHKE Ha LEHTPAJbHOR OCH, B MecTax
NPUMBIKAHHSI CTEHKH K MOJKaM HJIH B ADYTHX, KOTOpHe 6y-
JyT BHI3HiBaTb COMHeHHs. JlJia 3TOro noab3yioTcsi Gopmy-
aamu (18) — (23), B cayuae HeOGXOAHMOCTH YTOJILAIOT
cTeHKy 06aJjiky, NPEeHMYIIeCTBEHHO B OMOPHHX 30HAaXx; ONOp-
HBlE CeYeHHs] MPOBEPSIOT HA Cpe3 H N0 rOPH3OHTAJbHOMY ce-
YeHHIO HaJl apMaTypo#;

NpPOBEPAIOT XKECTKOCTb KOHCTPYKUHH H ONPCAEJAIOT ee
ApOrubH;

ONpeAensioT HaNpsXKeHHA Osy H Goz OT MOHTaXXHBIX Ha-
IPY30K H BO3/IeAiCTBHA NMpPH H3rOTOBJIEHHH H TPAHCIIOPTHPO-
BaHHH KOHCTPYKUHH. BesHYHBY npeiBapHTeJbHOrO Hamps-
XEeHHsI OTOTHYTOH NYYKOBOHX apMaTypH OOLIYHO PaCCUHTH-
BalOT AJS MECT, rle MYYKH BhiXOJAAT H3 KOHCTPYKIHH,

BHUTOJIHAIOTCH APYrHe NPOBEPKH, KOrjxa 3710 Tpebyercs;

COCTaBJAIOT OKOHYATEJbHOE 3aKJIOYeHHE H ONHCAHHE
KOHCTPYKILHH.

Npumepw pacuera

Mpumep 1. Pacuer 6asiku NOKPHTHA NPOMHILJIEHHOIO
3aHHA C CHJIbHO arpecCHBHOMA cpemoit mpojsetoM 12 M,

Pacuer 6aaku no npedesbHolM COCTOAHUAM BTOPOL 2pynnok

Tpebyercs BHGpaTh HAHBHIOAHOE SKOHOMHYHOE 1O Be-
Cy H apMHPOBAaHHIO ceyeHHe ABYTaBPOBOA Oaliku C pacuer-
HHIM npojeroM /=11,6 M, npm 3anaHHOA pacueTHOH Ha-
rpyske gp==2500 krc/M, BKJIOUalmolled H cOOCTBeHHH Bec.
BosHHKHOBeHHe TPEINMH NO HOPMAaJbHHM, NPOAOJALHHIM H
HAKJIOHHBIM CeYEeHHSIM B 3a/laHHHX YCJOBHAX HEJONYCTHMO,
CaepoBatenbHO, GajKa siBAsieTcsl KOHCTPyKuued 1 xarero-
PHH TpELIHHOCTOMKOCTH, CeYEHHe KOTOpOH AOJIKHO noAGH-
paThcs MO pacueTHOH Harpyske.

Pacuernnifi naru6aromuft MoMenT M paBeH:

2500-11,6%
8

M= = 42,5 1c.M.
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Harubarownst momenT M} ot cobGersenHoro Beca 6aJkH,

¢ yuetoM Ko3QuuHEHTa NHHAMHYECKOrO BO3JEACTBHS NPH
TPaHCNOPTHPOBAHUH H MOHTaXe m==1,8, paBeH:
2 . 2
Ml=1,8 g‘;‘ =1,8 0’238”'6 =7, Teu,

Jas nocTHiKeHHMs MHHHMaJIbHOTO Beca H obecrmedyeHHs
COOTBETCTBYIOLlefi  TPEWHHOCTOMKOCTH 6ajka JOJXKHa
HMETb NpeJBapHTeJAbHOE HanpsiXKeHHe KaK B NPOJOJBHOM,
TaK H B [I0NEePeYHOM HaNpaBJ/EHHH.

B paHHOM cayuae nesecoo6pa3Ho HCHOJb30BATH OCBOEH-
HOE Ha 3aBOAAaX cOOpPHOro xKe/e306eToHa MexaHHYecKoe Ha-
TAXKEHHE CTEPKHEBOH apMaTypH HJH KaHaTOB B IPOALOJb-
HOM HaGpaBJieHHH H NPHMEHATb caMoHanpskeHHe 6eToHa
Ha HI, oGecneunBaloliero HanpskeHHe nonepedHol apMa-
Typhl H CHHXKEHHE NOTepb HaNpsi)KeHHA B NMPOAOJBLHOH ap-
MaType, KOTOpOoe yUHTHIBAaeTCs B KOHLE pacyera.

Takoe pellleHHe TIO3BOJHT H3rOTOBHTb 6aJKy Ha JIIOGOM
saBoje cOopHOro xesnesoberoHa, 060pyAOBaHHOTO ¢Gopma-
MH HJIH CTE€HJaMH MeXaHHYeCKOro mpefHanpsuKeHHs, 3aMe-
HAS OOMYHBIH NOPTJAaHALEMEHT HanpsAraiolHM LEMEHTOM,
BHIIyCKaEMHM IPOMBILIJEHHOCTbIO Ha MHOTHX 3aBOjAax
crpannl. [Joxaxkem, 4To AJs pacyeTa H BH6Opa OCHOBHHIX
napameTpoB OajikH HET HEOOXONHMOCTH NpeABapHTEJbHO
sajaBaTthCcs BHAOM apMHpoOBaHHMs O6aJsikdH, cnocoGoM ee H3-
FOTOBJICHHSA H YCJIOBHAMH SKCI/yaTauHH. ITH NapaMeTphl
MOryT GHTb BHOpaHH B pe3y/ibTaTe 9KOHOMHYECKOTO CONO-
CTaBJ/IeHHSI HECKOJIbKHX BapHAaHTOB apMHPOBaHHA Ha mo-
cJjiejHeM 3Tane pacyeTa H KOHCTPYHPOBaHHS.

O6o6mennnie ¢opmyan (4)—(8) ZAaT BO3IMOXKHOCTB
cpa3y npaBHJABHO BHOpaTh Heo6XoauMOe apMHPOBaHHe
PacTAHYTOR M CXKaTOH 30H GaJIKH; BEJHYHHH P, H 1p; OpH-

HHM2I0TCsl B 3aBHCHMOCTH OT Harpy3ok M, u M.,

3apaeMcsi OTHOCHTEJLHHMH XapaKTEPHCTHKAMH CeYeHHs
6ajikd, pyKOBOACTBYSICb NpPHBENCHHHIMH paHee PEKOMEHAa-
unsAMH H Tabn. 1:

$y=0,3; $=0,6; y=0,15; A=0,386; 5=0,814; 8z =0,06;
8,=0,97; & =0,06; 8,=0,06; A'=0,358; 5'=0,769;
M,=42.5 TCoM; M:=7.l 1M,
Toraa no popmynam (6) u (7):
A=(5—8) (B'—1+8&)— (B—8) (B'—1+0,) =
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= (0,814 —0,06) {0,769 — I +0,97) — (0,814 —0,97) (0,769 — 1 +-
+0,06) = 0,558 — 0,026 = 0,53;
6 =[0,386 10,3 (0,814 — 0,06)] (0,769 — 0,03) — [0,358 +-
+0,6 (0,769 — 0,06)]. (0,814 — 0,97) = 0,45 -+ 0,122 = 0,572.
MoacraBasem 3nauenuss Mr, M u A, 8 B ypasuenue (4)1
I

My N M .
%A: ™ (B _1+5,,)——w‘t (6—6,)—6;
2, 7,
u0,53 = im—(o.mg —140,97)——-= (0,814 — 0,97) —0,572,

NOMYYHM:
Yy = -1.1=—m —1,1

H B a0COJMIOTHHX BEJHUHHAX yCHJHe, AeHCTBYyIOLlee B Ha-

npsAXKEeHHOH apMaType pacTAHYTOR 30HH:

61,7
Ng = g fi=

59,34-2,4 61,7
m

—1,In,

CocraBasieM Ta6a. 3 PasAHYHBLIX 3HA4eHHA Ng, NPHHH-
Mas BeJHuHHY Rpi Kak Aas OOHYHOro TsiKesoro Gerosa.
OnpejensieM ycuaue N, B IpeaBapHTENbHO-HANpPsKEeHHOH

apmatype BepxHeil 30HH 6aJaku no ¢opmyde (5):
ol [ M, 6 — —sal:
W= [ A=t 6 8
- 1 42,5
“’“—0.814—0,97[ m
-—0,3(0.814—0,06)];

— 0,386 — ¥y (0,814 — 0,06) —

Ta6amna 3
Buicora Gaaks | T cTen- Ny, 7C, npH G€TOHe MapKH

h, M KH b, cM M 100 l ™ 500 P
4 70,8 69,9 69,3
0,8 5 69,1 68.2 67.3
6 67,7 66,4 65.3
4 61,8 61,3 60,5
0,9 5 60,1 59.1 581

6 58,2 57,2 56

4 53,2 52,9 52
! 5 51,8 50,7 49,6
6 49,8 49 47.8
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42,5 272
Y. =—6,4 (—;R—-—o.slz —0,754\1;.,) =3,9+ 4,820 —

nojcras/igfs 3HaYeHHEe Py M3 NpEAHAYLIero NOACYETa, NO-
JYTHM

’ 64,7 272 25,4
== .9—-— N -_—1, —_——— T ,4
V=3 482(m 11) " o !
H B a6CO/IIOTHHX BeJHIHHAX
’ 25,4
Ny==7——14%.

CocraBasieM Taba. 4 pasnuuHbx 3HaueHuit N,, B KOTO-

poOft MPHBOJHM TaKXKe OTHOUIeHHEe §= F" .
a
Ta6nunma 4

. F,
Ny, =
BHCCTa 6anku Tonuana Fa
h, o CTeHKH b,
oM Beron MapK¥

M400| M500| Meoo| Moo | ms00| me00
4 23,7122,7121,910,33]0,320,31
0,8 5 21,6 20,5]19,4}0,31]0,3 0,29
6 19,7 )18,2{16,9}0,29 0,27 | 0,26
4 19,1 18,1}17,440,31 {0,3 | 0,29
0,9 5 16,8 15,6 | 14,3 0,27 1 0,26 | 0,25
[ 14,5 13,1} 11,5}0,2510,23|0,21
4 15,3 14,2 13 |0,2810,27 0,25
1 5 12,8 {11,4] 10 10,25}0,2310,20
6 10,3 8,6 7 10,2t {0,18}0,15

’

F
3HayeHus T“ , YIOBJETBOPSIOLIHE TPEIHHOCTORKOCTH
a

6askd, usmenswoTca B npenenax 0,15—0,33, uto ykasmiBaer
Ha HeJONyCTHMOCTb NPOH3BOJILHOrO Ha3HAYEHHS KOJHYECT-
Ba apMaTypH B BepxHel 30He 6afKH, TaK KaK 3TO NPHBOJAHMT
K 60JIbIIOMY Nepepacxoly CTalH.

Hax}pwep, €CJIH 3a1aThCs1 OTHOIIEHHEM CEeUeHHS apMa«

a
TYyp —E=0,2. 6/IH3KO COOTBETCTBYIOLIMM OTHOLIEHHIO Ha-
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M7,
M, 42,5
cor 6asKkH, TOJNIUHH CTEHOK M MapoK 6eTOHa TOJBKO 6aiaKH
Bhicotofi h==1 M, TonIHHOA cTeHKH b=06 cM npm Mapkax
6erona M 500 1 M 600 naxyT MOMEHTH TpeIHHOOOpa3oBa«
nus M! coorsercrsenso 7,5 u 8,2 tc-M>7,1 TC-M, yAOB-

FPy30K =0,17, TO H3 BCEX PACCMOTPEHHHX BH-

Ta6anrna 5
(N+N)s 7, npa Geron
Ba:(c:l;'a, 6an- . ‘l‘o.um,:x'mc“ BT m P! e MapKH Bec Gax, ¥
M 400 M 500 M 600
4 94,5 92,6 91,2 1,82
0,8 5 90,7 88,7 8,7 2,28
6 87,4 84,6 82,2 2,74
4 80,9 79,4 77,9 2,06
0,9 5 76,9 74,7 72,4 2,56
6 72,7 70,3 67,5 3,08
4 68,5 67,1 65 2,28
1 5 64,6 62,1 59,6 2.85
6 60,1 57,6 54,8 3,42

JeTBOpSAIONIHEe TPEMHHOCTORKOCTH INPH MOHTaXHOA Ha-
rpyske.

Pacxoa craan Ha pa6ouyio NpOROJbHYIO apMaTtypy 6aa-
KH XapaKTepH3yeTcd CyMMO# ycHAHA B o6eHX apMarypax,
npupeaeHHof B Ta6u. 5.

Jlaa T0ro yro6H NPaBHALHO OLIEHHTh TEXHHYECKHe CBOA-
cTBa 6GaJKH, HeOGXOAHMO 3HATh CTeneHb 06xkaTHA GeroHa
pacraHyToft 3oHH. Kak nmpaBHJIO, CyHieCTBEHHOe nepeHanps-
JKeHHe B cxaToR 30He GaJIKH He JOmycKaercs BO H3GexaHue
npoABieHHA GOJBIIHX NJACTHYECKHAX AedopMauufi ¥ BHITH-
60oB GankH. Jliis cxeMH SKCHJyaTAHOHHOrO 3arpyXemas
HaxoauM no dopmyae (14) seanuury $p

¢ 61,7 25,4
Y= bttty =g — LI+ g —1,4+03=

=Ll g,



[To popmyae (12) onpenensieM HanpsizKeHHe Go1°

87,1
l + —_— 212
m
061 = _tt¥ Rpn = Ryp=
0,5+ ¥¢ 0,6--0,6
79,3 79,3
= (T —1 909) Rle == -—b;;—_ ) ,Ong".

b KEHHS MO
TloncuuTHBAEM P, A CXEMBl MOHTAXKHOIO 3arpy
dopmyae (147), yautbiBas, uto N=0:

) , 61,7 25,4 _
b=yt byt =—g — LI+ —p— —1.4+06=
87,1
= —1,9
m L
Tabanga 6
HanpsixenHe o6xaTus Kpafinero BoJIOKHA g
Krc/cM?, NpH GETOHe MapKH
M 400 M 300 M 600
Tonmuna
= [ 4
4 289 405 | 286 403 284 | 400
0,8 5 228 | 321 | 225 | 319 | 223 | 316
6 187 284 184 262 182 | 259
4 226 317 223 | 315 221 | 312
0,9 5 177 249 174 247 172 | 244
6 144 204 141 202 139 | 199
|
4 179 252 176 250 174 | 249
1 5 140 198 137 196 135 | 193
6 115 162 110 160 108 | 157

MMpumeuanue Bce sHaueHBs Opa>Ry, ABAAIOTCA HEAOMYCTHMH-
#sH (o0Bejienn B Tabanue yepTod).
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CootBercTBeHHO MO Qopmyne (13) aas maHHOA CXeMH
3arpyxeHus cocrapjaseMm TabJ. 6 pa3JHYHBIX 3HaueHHA Ooz.

Ilpumenenne Hampsaralomero GeToHa CO3jaeT AOMOJHH-
TeJbHOE YCHJHE B apMaType, KOTOpoe ZOJXKHO 6HTh MOAO-
6paHo TakuM 006pa3oM, 4TOGBl KOMIIEHCHPOBATb MNOTEpPH
NpeBaPHUTEJbHOTO HANPSKEHHS.

Ha sToM ocHoBarHH B ¢opmyaax (10), (11) cymmapras
BEJIHYHHA NOTEPb NPHHATA On==0.

PaccMOTpHM 1Ba BapHaHTa apMHPOBaHHA GaJIKH:

1) crepxueBo apmartypo#t kaacca A-IV mo TOCT
5781—75 (mapka 20XT'2Ll), ¢ HOpMaTHBHBHIM CONpPOTHBJIE-
HHeM R.;;=6000 krc/cm?;

2) BBICOKOIPOYHOH TIJIagKOH NPOBOJIOKOH JIHaMeTpOM
5 mm, knacca B-1I (mo TOCT 7348—63*), ¢ HOpMaTHBHHIM
conpoTHBJIeHHEM Ra=17 000 krc/cM2.

Jlas ctepxHeBo# apmMaTypht (npH m.==0,9)

N, +N, NN, NN
0,9m, Ryn+9.3 7 0,9.0,9.640,3 5,16 °
Jl1s NpOBOJIOYHON apMaTyphl

Fy+ Fy=

R S0 R
a'’a™ 0,65m, R,;+0,3 — 0,65.0,9.17 40,3
Mo+ Ny
- 12 '

Cpopum B TabJ. 7 Bec MeTaJsia, 3aTpayHBaeMblii Ha pabo-
9yl0 apMaTypy 06eHx 30H GaJKH.

Has BHOOpa ONTHMAaJIbHEX (OPMbI, pa3MepOB H MapKH
6GeToHa H apMHpPOBaHHA NPOH3BOAMM NpPHOJMXKEHHHA 3KO-
HOMHYECKHH pacyer H, CONOCTaB/fs BapHaHTH, BHOHpaeM
peHieHHe N0 CyMMapHOR CTOHMOCTH HCXOAHHX MaTepHaJoB.
MoXHO cYHTaTh, YTO B PaBHHX YCJOBHSX NPOH3BOACTBA H
JJISl KOHCTPYKUHA OXHOrO THNA NOMYCTHMO 3KOHOMHYEcKoe
CONOCTaBJIEHHE BAapHAaHTOB peLIEHHA NO CYMMapHOR CTOH-
MOCTH HCXOAHBIX MATEPHAJIOB.

Jas noacueToB NpHHATA Cjefylollas CTOHMOCTb MaTe-
pHaJIoB, yCTaHOBJAEHHAas Ha 1976 r.:

IJs HH3KOJIErHPOBAHHOM CTepXKHEBOf apMaTypHl KJacca
A-IV (mapku 20XTI'211) — 130 p/T;

Il T1aAKOA BHICOKONPOYHON MPOBONOKH Kiaacca B-IT —
252 p/T;

aas 6etoHoB Mapok: M 400—16,4 p/m3;, M 500—19 p/m3;
M 600 — 22 p/m3,
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Ta6aununa 7

TNpoponsrasn apMaTypa (ceyenue, o™’/
BEC Ha Gajky, Kr)

Bmcora | Tomnuxa A-1V, oA
samen | ereuxn | *° b ToXroll posonoks Bl | “Gamey
. M b, cu o

Beton mapku
Ma00 | M500| M600| Moo | Ms00| meoo
24,8 9,3
08 5 Tl T |e2al T T | s 0,88
' 6 2,3 | 23,6 o1 |89 | | o
T 22| 25| T |83 | 8l ’
22 8,2
4 i Bl INTT Eal Bl eral BERTL
21,2 20,5 79177
9 S LS LA -1 BN LA BEAYS 1
o, 5 193 | 185 72 | 70
6 206) 20 (193777572 ,,
186 | 181 | 175 | 70 | 68 | 65 ’
19,3 | 18,7 7,21 7
4 |68 T |65 |3 | %8
| 5 |18.5] 18 1173169 |67 165
167 163 156 62 61 59 ’
17,41 16,5158} 6,5 | 6,2 { 5,9
6 —— — — — am———
165 149 143 59 56 53 1,32

CocraBnsgeM Taba. 8 cyMMapHOR CTOMMOCTH MaTepHa-
JoB (py6aeit Ha 1 6aJKy) caMoHanpsiXKeHHOH W NmpejBapH-
TeJbHO-HANPSIKEHHOA OaJ/IKH NpPH ABYX BHAaX IPOAOJBHOrO
apMHPOBaHHA CTaablo KJaacca A-IV H BhcokonpouHoi mpo-
BOJIOKOH Kaacca B-II. Anann3upys nanune taba. 8, orme-
yaeM, 4TO NPHMEHEHHe NPOBOJIOYHOH apMaTyph NPHBOAMT
K MeHbllefl CTOMMOCTH OCHOBHHX MaTepHaJioB KOHCTPYKIHH,
yeM NpHMEHeHHe cTepxkHeBoi H3 craaum KJaacca A-IV, u,
CNEA0BaTE/IbHO, K 60Jiee SKOHOMHYHOMY pEIIEHHIO KOH-
CTPyKuu#,
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Ta6bnapa 8

Banka ¢ nposoaosHOR

X E Bk o T Ot |  Crams xxacea A-1V Beon K oees BT apMETypOR

3 6 S 0eToHA MApOK

§‘. E?" M400 | M 500 | M 600 | M 400 | M 500 } M 600 | M 400 | M 500 | M 600 | M 400 | M 500 | M 600 M 4080 | M 500 | M 600

- Yy

o8 - = lass] — | — oot — | — J194) — | — |2,1] — ] — |405

’ — {485 51 | — |28al27,7|17,4) 20,1233 — |209|2.4| — | 41 |43,7
- — a3 | - | = |25,7]13 [148]173] — | — [186] — | — [35.9

0,9 — 439 46 | — [24,9|2¢ |16.4]|19 |22 | — [181|17,6] — |37.1] 39,6
438|46,2| 49 |24,1]23,4]22,6|19,7]22,8|26,4(17,6 17,1 16,4]37,3{39,9 42,8
— | 0 la,2] — |2256]21,8{14,4]|16,5]|19,4] — |16,4]|159] — |32,9]35.3

1 97| 42 |«3]2,7|2,1]201}18 }2,9]2,2](56]154]14,9]33,6]36,3/39,1
41,9 | 44,5 | 47,4 20,3{ 19,4 18,4|21,6]25,1{29 |[14,9]14,1]13,3]36,5]3,2]|423




H3 paccMoTpeHHHX BapHaHTOB ceueHHsi GaJKH H ee ap-
MHpOBaHHA HaunGo/ee SKOHOMHYHLIMH H JIETKHMH SiBJSIOT-
¢ NpodpHJH caeAylownx 6ajaok: h=0,8 M u b=>5 cm npx
GetoHe mapku M 600; /=0,9 M u b==4 cM npu GeToHe Map-
Ki M600 u h== 1 M u b=4 cM npu GeroHe mapkun M 500

(pHc. 5).

| 7 "
Er_ ‘:_—-J E\\__J
N |
A R
o [N]=&
© N a :\ : g
5\ Et b S
N W
£y 3\
) pety /- \-\n
LIt ¢
IBE:

Puc. 5. BapHauTh eeteHHs ABYTaBPOBOR CaMOHanpsxeHHOR GaakH c
MeXaHHIeCKHM HanpsikeHieM IPOAO/bHOA apMaTypH

YuHTHBas COBOKYNHOCTb NMOKa3aTesieftl CTOHMOCTH H Be-
€a pacCMOTPeHHHX BapHaHTOB 6aJIKH, a TaKKe BO3MOXKHOCTb
H3roTOBJICHHA KOHCTPYKUHH C TOHKHMH CTE€HKaMH (Hanpu-
Mep, npH GeTOHHPOBAHHH GaJIKH B FOPH3OHTAJAbHOM IOJO-
JeHHH), uesecoo6pa3Ho BuOpaTh 6aiKy BHCOTOR A=1 M,
TOJHUHHOA CTeHKH b==4 cm Hu3 Gerona mapkd M 500 npxu
CTOHMOCTH MaTepHasoB GaqkH 39 H 32,9 p. B 3aBHCHMOCTH
OT BHja apMaTyph. B atom cayuae Bec 6aakH Gyaer paBeH
2,28 T, pacxoa Mmeraaja Ha 6anKy ¢ NMpOAOJbHOA apMaTy-
poit u3 craan Mapku 20XI'2LI cocraeut 174 kr, a H3 BHCO-
KONpOYHO# BPOBOJOKH — 65 Kr,



Pacuer avibpannoeo cesenus 6aiku no npedesbHoiM
COCTORHUAM Nepsoll epynnet npu CTEPICHESOM
apMuposanuy

ITpoynocTs BHOpaHHOrO ceueHHs 6GaJKH onpeaenseM No
dopmyse (167):
M i Nay=N_, (h—a,)+ Ny (h—ay) —Nc,% .
Hmeem:
a,=6 cv; a;=97 cM; vh =15 cu;
Rpp =0,225 1c/cM?; Ry = 10,3 1c/cM?;

52,9 ’ 14,2
j— — 2. — — 3.
A= 16 =10,3 ev%;, F, 5.16 = 2,75 cM¥;
5,16

N=0; Ngp=52, =55,4 c,

4,8

PaccMarpHBaeM BapHaHT HarpyxeHHs OalJlkH BCKoOpe
noc/le H3rOTOBJIEHHS, KOr/la NIOTepPH elle Majo HPOABHJHCH:

’

’

oy= —-—0,3=5,16 —0,3 = 4,86 7c/cM¥;
a
N'ue=2,75 (4,86 — 4) = 2,75.0,86 = 2,35 1c;
Ncp = 0,6.4.100.0,225 = 54 1c.
INloacrasass B dopmyay (16), nonydum
M = 55,4(1 — 0,02) + 2,35 (1 —0,97) — 54 (0,075 — 0,02) =
= 54,34 0,07 — 3,05 = 51,32 1c-M > 50,4 1C-M;
1pu 3ToM no dopmyae (16)
oMt Mue—Ney _ 54423554 _, o
bRup 4.0,225 : '
HAXOJHM KOOPJAHHATY UEHTPA TAMKECTH:
0,549 (1—8)) ¢y 8y 0,54 0,6 (1 —0,06) 40,3.0,06
= 14 e + by B 1+0,6+0,3 =
=0,58,

5y

IlpoBepsieM ycaosue (17) npu = —4]’0176 =0,0416:

o E(1—t—T)+ret—t—sa
S T 0s (b T ee(l—6—8d O
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lIJlﬂ NPHHATHX OTHOCHTEJAbHHX XapaKTePHCTHK

0,0416
0.0416(1—0,58——2—-)—1—0,6(1—0.58-0,06)
6 e
Se 0,5(1 — 0,58)2 4-0,6 (1 — 0,58 — 0,06) -
0,232
=—=0, 0,8,
0,305 0.76<

YTO H JOJXHO GHITh, TOCKOJBKY IPH pacyere TPeUlnHOCTOH-
KOCTH He JOIyCKaJOCh MepeHanpsiKeHHe B CXKaToH 30He
6aJKH.

IposepsieM HecyuIyi0 CIHOCOGHOCTh MO MOHTaXKHOH Ha-
rpy3Ke, HMesl B BHAY, YTO B PacCMaTPHBAEMOM ciydae:

Nes =Ny Nuc =Npg Npp=Nyp: @y=h—ag ag=h—ay
i S
g =0
1 Yk * t ’
M =NY("- 2 )+bx(h_ 2)RHP—NHP(h_aH)—
— Nye (h—ag);
_ N;P+NHC_NYm
- bRup :

IoacrasnsieM H3BeeTHHIE BECJIHYHHBI, HMEA B BHAY, 4TO:

Ny =0,3.4.100-0,225 = 29,2 c;
_2,75-5,16410,3(6 —4) —29,2

4.0,225
14,34 20,6 — 29,2 5,7

0.9 =T, ~Shom

0)
M =292 (1 —Tls)—}—4~—6,4 (1 —0,032) 0,225 —

—14,3(1 —0,97) —10,3 (5,5 —4) (1 —0,06) =27 4-5,6 —
—0,43—14,4=17,77 t.M>17,]1 TC.M,

TaknM o6pa3oM, pa3MepH CeYeHHS YHOBJIETBOPSIOT OGEHM
cxemMaM HarpyxeuHs ycuausmMu M u MI takxke u B npe-
JeJIbHOM COCTOSTHHH NepBOfi rpynnu. Pacuer, npoBeaeHHH
B PacCMOTPEHHOM INpHMepe, NO3BOJIHJ BHGpaTh ONTHMAJb-
HHE pasMepH CEYEHHs H NPAMO ONpPEeAEeJHTh HeOGXOAHMoe
apMHpoBaHHe 06eHX 30H 6aJIKH.
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Pacyer eaasrolx pacTaeusarouux u cxumarouux
Hanpaxcenuld npu HOPMATUBHOU HAzpY3Ke

T'naBHBle pacTArHBawilHe H CKHMAKILINE HaNpsXKeHHS
ONpEeNEeNsIIOTCA B CEUEHHH, HAXOASILIEMCST Ha PacCTOSHHH
1 M or onopH, rae o6HYHO 3aKAaHUYHBAETCA YIIHPEHHE CTeH-
KH Oajiku Haj omopofl, a HauMeHblllas BeauuyHHA D=4 cM
npeAeasHO NPHOAKHKEHA K ONOpE.

2,978.12

HopMartuBHas Harpyska Ha onopy Q.= 2

=17,5 1c. ns ycraHoBieHHs MapkH 6eToHa 1O CaMOHa-
NpPSXKEHHIO U CTENeHH apMHPOBaHHs TOHKOH CTEHKH 6aJiKu
NPOH3BOAHM €€ PacueT MO TPELIHHOCTORKOCTH H MO NPOYHO-
CTH B OTHOCHTEJIbHHIX €JHHHUAX.

Haxonum miolaas 1 MOMEHT HHePUHH cedeHust 6aJKH N0
dopmuynam (18), (19) npu §,=0,6:

F = (14 ¢+ ¥y) bh = (1 +0,64-0,3) 6h = 1,9 bh;

:=bhs[—l‘;+(6u—-;—)2+%(1-6n-60>”+¢y(6n—6y>*] =

2
= bh3 [0,084 + (0,6——%) +40,6{(1—0,6—0,06)%4
+0,3{(0,6— 0,1)2] = bh3 (0,084 + 0,01 4- 0,074 |- 0,075)=0,2436h3,

CtaTtHueckuii MOMEHT CeueHHs ompejgesasercd Ajs JiO-
6oii TOUKH Ha paccTOsIHHH xh OT Bepxa 6aakH B 06006lieH-
HoM BuAe 1o popmyJe (20):

se=t«(1 —8a— ) + et —8a— 8] -

Io 3anaHHBHIM paaMepaM /14 TOUYEK, HaXOAAIHXCA Ha LEH-
TPaJIbHOH OCH 6aJKH NPH Xx==1-—8y, NOAYYHM

Su= 088 [ (1= 8+ 90 1 — b — b9 =

= b42{0,5 (1 — 0,6)2 + 0,6 (1 — 0,6 — 0,06)] = 0,286k,

a 'y MecTa NPHMBIKaHHA CTEHKH K BepXHeli mosnke 6ankH NpH
x=0,15:

S, = bh*[0,15 (1 —0,6)® +0,6(1 — 0,6 — 0,06)] = 0,225bh2,
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Onpenensiem npHOMHXKEHHO HOPMaJbHble HanpsKeHHS
Ha OCH UEHTPa TAXecTH Gajku y omopu mo ¢opMyae (21)
npu h==1 M; b==4 cM i GeroHe mapks M 500:
L
on 05F; °
F=1,9h=1,9.100-4 = 760 cm3;
67,1
0,5-760
B 3one NpHMBIKaHAS K BepXHed moJiKke 04,==0.

Haxonum KkacaTesibHHe HanmpsiKeHHA T H Ty Ha 9THX
yuacrkax:

_ _Q:Sy__ _17,5.0,286m

O = =0,175 1c/cn2 = 175 Krc/ca?,

= = s = 2.
T m 02436 4 0,051 1c/cMd = 51 Kre/ens;
Q: S, 17,5.-0,2256h%
= = 2 2 = 3 = 3
L T 0,243 4 0,041 1¢/cM® = 41 xre/cud.

Jas onpesenenns raaBHHX HaNpsAXKeHHA Ha STHX ydyacT-
Kax HaxOJHM CaMOHaNpsiXKeHHe, 3alaBasAch MapKoi Hanpa-
rajoutero 6erona CH 25. [Toab3ysice Taba. 2 u popMyaamu
(1)—(4) nacrosuwen MHCTpyKuHH, HAXORHM

O6.n = Rox ky.klkn

] /1.5
» 0,0057 +p °

k
Ilpu Hcnosb3oBaHHH cTepxKHeBoA apMaryps npH u==0,017
k, =13, npH BCOOAB3OBAHHH NPOBOJIOYHOA apMATYPH NpH

p=00073 &, =083 [lnn ABYXOCHOro apMHPOBaHHS
ka=12.

Kosdnunent Re MOXKHO NPHHATb paBHuM l.

Torja npH HCIOAb3OBAHHH CTEPIKHEBOR apMaTypH

06.x = 20-1,3-1,2.1 = 31 wrc/cu8;
DPH HCNONB30BAHHH NPOBONOYHOR aPMATYPH
0p.n = 20.0,83.1,2.1 =20 xrc/on?,

I'aapruie Hanpaxenus no ¢opmyae (23) mpr HCHOMBL3O-
B&HHH CTEPKHEBOA apMaTypH GyAyT PaBHH:

rae

Opg =8 ==

au-zl-ogl + (au—z-ogl )’+1§ -



175+ 381 175 —31 \2
-=——-—:_—:bl/(—2'-) +512 =

= —103 + /1530042600 = — 103 + 85 krc/cut,
Opn.c = — 188 krc/cm® < 280 krec/cm3;
Opn.p = — 18 Kre/cv® < 30 Kre/em?,
I'naBHHe HanpsikeHHs no Qopmyae (23) mpu HCIOJbe
30BaHHH BLICOKONPOYHOM apMaTypHO# NpPOBOJIOKH OYAYT

PaBHH:
175 4 20 175 — 20 \2
6”1:—‘_;_‘_:1: I/-(T) J-412=

=—297,5 + V6000 + 1690 = (— 97,5 + 87) kre/cms;
Opn.ox = — 184,5 kre/em? < 280 kre/cm?;
Ora.p = — 10,5 xrc/em? < 30 kre/cm3,
OnpegnensieM Heo6xofumoe ceueHHe Fx momepeuHoit ap-

MaTypH:
IIpH CTePIKHEBOH apmatype

17,5
= — = 2 X :
x 5.16 3.4 oM?, man 7 @8 mmM;
TIpH BHICOKONPOYHO! apMaTypHO# POBOJOKE
17,5
Fy= T 1,45 M2, nan 5 6 v,

CaMoHanpsiKeHHe Oux B apMaType Fx COOTBETCTBEHHO
paBHO:
31.100-4 20.100-4
——— = 3600 krc/em}; ————
3.4 ! 1,45
OnpegensieM noTepH CaMOHANPSAXKEHHS OT YCaAKH H HOJ-
syyecta Getona. Ilpu Baaxnoctd ¢=0,7 anq Hanpsraome-
ro GeroHa Mapku CH 25 mo ta6a. 3 MHCTpyKIHH HMeeM noJ-
Hyl0 ycaZKy ey=74-10-%. IlonpaBKa Ha NepeMeHHOCTHb
pexXHMa H JBYXOCHOe OrpaHuyeHHe pedopMauuH jaer
ycagaky:

= 5500 krc/cM3,

ey = 74-10-5.0,8.0,6 = 48.10~5,

Iloasydectb Getona Aas Gajok ¢ NOROGHHIM apMHpPOBa-
HHEM, KOrJla HCKJIOYEHO KaKoe-JHOO mNepeHanpsikeHnde
KpalHHX ¢u6poB Ganku, He mpesnuaer 60-10-5, Cymmap-
Has nedOpMauHs COCTaBHT:

ey -+ &g = (48 + 60) 10—° = 108.10-5,
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TloTepn HanpsiKeHHHA B apMaType COCTaBAT:
O.g = 108-10—5.2.108 = 2]60 krc/cm2,

JonosHuTeNbHOE pacTAruBalolllee YCHJIHE B  apMa-
Type OT caMonanpsixkeHnsi npu u==0,017 cocraButi

Aoy = 1800 Krc/cm? =< 2160 krc/cm2,

3t
~ 0,017

CaMoHanpsixkeHHe TMOYTH NOJHOCTBIO KOMIEHCHPYET MO«
TEPH HanpsiKeHHd B apMartype OaJiKH.

Ilpumep 2. PacueT mokphiTHst 6a3HCHOro CKJaja 3aBojia
TSXKEJNRX TPAHCNOPTHHX MalIHH Ha DE3MHOBOM XOAY.

TMokpuTHE CK/Majga mpeacTaBaseT COGOH HepaspesHyio
NJHTY TOJIIHHOMR A, JieKallylo Ha YNpPYyroM OCHOBaHHH
(rpyHT), Ha KOTOpPYyI0 JHeHCTBYeT LIHPOKOpaccTaBJ/leHHast
cocpeloToOYeHHass Harpyska OT KoJieca CTOsilled HJH ABH-
Kyulefics TPaHCMOPTHOH MalUHHH, BH3bIBalolled H3ru6aio-
me MoMeHTH M=2,8 tc-M 1 M'=—2,1 1c-M. Kpome TO-
ro, NIpH H3MEHEHHH TeMIlepaTypbl OKpYXKalollero BO3AyXa
cBOGOJAHHE KOHUH MJHTH MOKPHTHA JJIHHOR B KaXAyl0 CTO-
pory 40 M YAJHHAIOTCA H/IM YKOPauHBAIOTCS, CKOJb3s MO
IpaBHAHO-IIE6CHOYHOMY OCHOBAHHIO, B pe3yJbTaTre uYero
B cpeiHeA 4acTH NOKPHTHA BO3HHKAIOT CXHMawIIHe HJIH
PacTArHBaIOIIHE YCHIHS.

IlprHHMas npenBapHTeNbHO TOJAIIHHY NAHTH h==21 cM,
KO3 (HIHEHT TPeHHS MEXAY NJHTOA H OCHOBaHHEM Rp=
=0,5 nmonyunM npexenbHOe YCHJIHE, BO3HHKalOlllee
B cpefHell YaCTH MOKPHTHA KaK pe3yJbTaT OXJaXKAeHHs
IVIHTH Ha 30° C:

N=0,21.2,5.0,5.40 = 10,5 Tc.

IlepeMenieHHe KOHUOB INIHTH NPH 3TOM COCTABHT!
10—5.30.40.10% = 12 o,

Pacdetnne ycHana npr Ko3dQHUHEHTEe NeperpyskH

n=1,2 cocrapaT:
M;=2,8.1,2=23,34 Tc.M; N;y=10,5.1,2=12,6 1}
M =2,1.1,2=2,6 c.M; N!=12,6 10,
Jng AAHTH DOKPHITH:
A=A'=0,29; B=B'=0,67; 8y =8, =05 6, =0,12; 8, =
=0,88;
$e=0; $y=0.
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NoacraBnss ykasaHHble 3Havenuss B ¢opmyan (4)—(7)
NOAyYHM:
A =(0,67—0,12) (0,67 — 1 4-0,88) — (0,67 — 0,88) (0,67 —
—1+40,12) =0,258;
6=0,29(0,67—1+-0,88) —0,29 (0,67 —0,88) =0,22;

0,258~p3=[ ;’ + ;V}' (0,67—0,5)] {0,67 — 14 0,88) —
—[ e +N—: (0.67—0 5)](0 67 —0,88) — 0,22
m n v ' ! ’ e
OTKyJaa:
2,13M,4-0,82M]  0,36N, +0,14N}
Yy = m n —0,85;
¥, (0,67 — 0,88) = ;’; + 1;' (0,67 —¢,5) —0,29 —
2,13M,+0,82M]  0,36N, -+ 0,14 N}
_[ o + = —0,85](0,67—-0,12);
. 0,82M -4-2,13ML  0,14N_+ 0,36N]
= m n -

lNoacraBasasa BeauuuHn ¢, Y, B ypasHenwe (8), mo-
JYUHM:

. :
i’n+¢ﬂ— Rp" ’
2,96M_--2,96M!  0,5N_-0,5N] o
4 T T (el § T 6.0
b+ ¥y = m + P —1, =m.

[MoacraBassa senauunH M u N, noayunm:
2,9%.3,3442,96.2,6 0,5.12,640,5-12,6

Vutbn = o + . -
O6n
-1 7=,
Ron
oTKyAa
17,5 12,6 06w
m g L= [

[Mpuanumaem nanpsraomus Geron mapku P 55 ¢ pacuer-
HHM CONMPOTHBJICHHEM 6eroHa no IIPOYHOCTH HaA OCeBO€ pac-
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TAXEHWE AAf MNPeneJbHOr0 COCTOSHHA BTOpPOH TpynnH
Rpni=42 krc/cM2. Mapky O6eroHa no CaMOHANpPSXKEHHIO
npuHuMaeM CH 20.

HaxonuMm camoHanpsikense GeToHa Oe¢.x NPH ABYXOCHOM
apMupoBanHH p=>0,2%, moab3yscb Taba. 2 U GopMyaaMH
(1)—(4) nacrosued I/IHCprKuHH‘

a =R by Rk,

cH "B "aTe’

1,57 l/ 1,57-0,002
= =1/ A2 6
Ry l/ 0.0057 + p 0,00574 0,002 ~ 6

ka=1,2; £, =0,9,

TOra
o6.q = 16.0,67-1,2.0 9= 11,5 xrc/cmd,

IoncraBass BeJIMUAHH Rpi H Go.q, NONYYHM:

17,5 12,6 11,5
— —1,7=——=0,27;
m + n L7 42 7
17,5 12,6
y + " —1,97 =0,

Haxonum MyapTHNJIHKaTOpH M H N B O6mEM BHAE:
M = bRy = 1 420 = 420 h¥;
R = bRy = 1h-420 = 420h,
IMoacraBass MyJabTHIVIHKATOPH M H N, NOAYUHM:
17,5 12,6
h?.420 + h.420
—0,016h — 0,022 =0.
OnpesensieM ONTHMaAbHYIO BHCOTY CEUeHHs A:

h=0,008 + }/ (0,008)2 + 0,022 = 0,008 40,15 =0,158 M.

ITpunuMaeM TOJLIHHY NAHTH h=16 cM.
MyabpTunuinkaTope M H RN GyAyT HMETH CJAEAYIOLIHE
3HaYeHHs:

—1,97=0;

M= bh’Rpu =1.0,162.420 = 10,7 1c.M;
N = thp[l =1.0,16.420 =67 tc,

ToncunTeBaeM OTHOCHTEJIbHHE BEJNHUHHH YCHAHA Yy H
tb B apMartype:
2,13.3,34+4+0,82.2,6 = 0,36.12,6 }-0,14.12,6
Vo= + +

o P —0,85=
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9,23 6,3

—— + T-O,SS;
o - 0,82-3,34;2-2,13.2,6 +0,14.12,6;0,36-12,6_0.85___
~ %—-{-%——0,85.
IMoacraBass 3HaueHnss M ¥ N, NoJAyIHM:
Ve — ?62,3 +%’7‘1—0,85=o,862+o,094—0,85=o,11;

’ 8,3 6,3
=07 + o

10,7 67

OnpepensieM ycHJHsS B apMarype NpH HyJeBOM Hamps-

XKeHHH B 6eTOHe:
Ng=9gN=0,11.67=7,4 1c;

Ny= 1y, % =0,02.67=1,3 rc.

OnpenenisieM Heo6XoAUMYIO IUIOMAAbL apMaTypsl Kjaacca
A-1V 1o dpopmyne (10):

Fa=

—0,85=0,776 40,094 — 0,85 = 0,02,

H
0,9.0,9-6+0,3—o0g"

OnpezenseM 3HaueHHE Gp.

Jast paiiona pacmo/iOXKeHHs. 3aBOfAa B BOCTOYHOH 30HE
MHHHMa/IbHasi BJaXHOCTb Bo3ayxa ¢=70%. Torma mo
ta6a. 3 Hacrosmei MHcrpykuuu, ans Gerona mapku Cu20
IpH ABYXOCHOM apMHDOBAHHH H NepeMeHHOM BJIaXKHOCTHOM
PexHMe ycajka COCTaBUT

eg=0,8-0,6.74.10~5 = 38.10-5,

HOTepﬂ Hanpsi2keHHs OT IOJI3y4YeCTH 1O pacyeTaM cocra-
BHT gg==50-10—°.
[Tonnass moteps HampsiXKeHHA OT YCaJKH H NO/I3YYeCcTH
COCTaBHT
Og = (ey -+ &g) Eq = (38 4 50) 10-5.2.108 = 1760 Krec/cm?,

Haxogum miomans apMatyps Fq Fg

7.4
= 2 - 2:
Fa=9096F03—1.76 — 1'% ™
, 1,3
= = 2;
Fa=3s0s6+r03—1.76 ~ B

_1,9640,38  2,34

- - —0,14%.
100-16 Teoo = 0:0014=0.14%




TpsiMuM noaGOpOM HOJAYUEHO OYEHb YKOHOMHOE, XapakK-

TepHoe Ajs apMOGeTOHa CeYeHHe IVIMTH NOKPHTHS.

[poBepsieM BHGpaHHOE ceYeHHe MJIHTH MO NPEAEAbHOMY
COCTOSIHHIO nepBof rpynnku no gopmysram (15), (16):

3nech Ncn =0;

1 . 1.100
*= tRap (W + M) =~ ggpp (74 +1,8) = 0,263 o
x . ..
M+ Na, =bx h—?)Rnp—NHaB—NBaH;
0,0026
M;i;NaN=l-0,002(‘3(l———-—002 )3400—7.4-0.12——

—1,3.0,88=9—

0,89—1,24=7 tc.M.

C yuerom DpPHHATON TOJNUIAHH MAMTH h=16 cM BMecTO
21 cM HaxomuMm ycuaue OT mepemaja TemnepaTypu N=

=12,6% —9,6 1. Torza
M + Nay = 3,44 +

9,6-0,5=8,24>7 1c:m,

Crnenyer yBeauuutbh IJIOIaAb apMHPOBAHHS
30HH MJAHTH 10 2,7 cM?. YBesnnuedue apmuposanust Ha 30%

HEe3HAaYHTeJbHO MOBHIILIAET
Rcn, ¥ nenatp mnepecuera
HE HYXKHO, TaK KaK 3TO HJET
B 3amac TPeUIHHOCTOHKO-
CTH.
Mpumep 3. Pacuer xe-
Jne306eToHHOf TPyOH B
CTaJbHOH 060JI0UKe JHa-
Merpom 0,522 M.

Tpy6a (puc. 6) cocro-
HT H3 TOHKOCTEHHOH &=
=1,5 MM cTanbHO# chH-
paibHO-cBapeHHOf 06004~
KH H Xene306eTOHHOro ca-
MOHANPSIKEHHOro Tesia TPY-
6H C apMaTypHbLIM CBap-
HHM KapkacoM. CHapyxH
0060/10yKa 3alLIMLIeHa CII0eM
acdasbTOnNecYaHoH  CTHAXK-
ku. Tpy6a yJoxeHa B
IPYHT Ha raybuny H=4 m.

Ha Ttpy6Gy aneficTByIoT

/l |1

HHXKHER

7 //
L J 2 1

Puc 6.)Keneso6eronnas
cranbHO# 060J/04Ke

TpyGa
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co6CcTBeHHbIA Bec, BeC TPYHTA, BeC BOAH B TPybe H BHYTpEeH-
Hee AaBJende Boad 7,5 atM. COBOKYNHOCTb HAarpysoKk co3-
laeT B CTeHKe TPyOH HaHOGO/bllIHe PacueTHHe H3rHGalolHe
MOMEHTH, B weabire H Nox yrjaom 105% My=-0,227 1c-M;
M'! =0,324 tc-m; Nr=15 1c; N! =15 Tc.

Haxoaum oTHOCHTeJbHBlEé XapaKTePHCTHKH CEYEeHHA
CTEeHKH TPYOH

’ 22
A=41=0,29 B=5'=0,67; by =8y =05 8= =047

&=1;
A= (0,67 —0,47) (0,67 — 1 4 1) — (0,67 — 1) (0,67 — 1 4-0,47) =
=0,18;

0=0,29(0,67—1+1)--0,29(0,67 —1) =0,29.
INoacrasaas sth BennunHH B hopMyaH (4) u (5), noayaum:

\p,0,18=[—’;nl- +—’:ll(o,s7_o,5)] 0,67 —1+1)—

;N
_[ = -|--;—(0.67—0.5)](0.67—1)—0-29'

OTKyJna:
3,74M_+ 1,83 M! 0,67N_40,33N]
$g = r po —1,6;

¢;(0.67—x)=[-’;l—'

+—'Yﬂl (0,67—0,5)] —0,29—

3,74M_+1,83M.  0,67N_ 0,33V}
- — —on ;
( o + . 1,6 | (0,67 —0,47)
OTKyAa
,  —0,76M_+1,11M —0,1IN,+ 0,2N}
\p = T+ T+ T+ T——o,l.
8 M N

1
MoAcTasasis BEJHUMHH pacuyeTHHX Harpysok Mg, Nz, Ms,
N1, noayuyum:

1 15

Vo =G5+ gy — 1.6 )
v =Sr R —o,L. )
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Ilpu npumenenun Gerona mapku CH 25 noaygaum
Opn = Ryg by by b, =20.1.1,5.1 = 30 krc/cu?,

®"a%e
Ipu npuMeneHnn GeroHa mapxku P55, no ta6a. 1 ua-
crosimel MHcTpykuuH, Rpi=42 krc/em2  Tlopcrasasg
BEeJIHYHHBI G5 H an B ypaBHeHHue (8), moayuum

16,34 30
\px—l-\pa———-f- —1,7= —=0,72,
42
OTKyAa
16 34
+ —— _2,42=0.
IMoacTaBass MyJbTHILIHKATOPH Nt UM, MOJYYHM
1,6 16,34
h’-420+ h-420 —242=0,

OTKyAa
h? —0,012n —0,0015 = 0.
Pentas ypapHeHHe OTHOCHTEJLHO /1, HOMYUHM:

h=0,006 +V 0,4-10—* + 15.10—¢ = 0,006 + 0,0395 = 0,045 u.

HaxoauM BeJHYHHH MYJbTHIVIHKATOPOB M H N
Nt =1.0,045-420 = 19 1c;
M = 0,045.19 = 0,85 Tc-M.
IMoncrasass st BEJ!H'-IPIHH, HONYYHM:

1,44
Yy b=1, {9 —1,0=0,00;
Y = 085+ —1 1,6940,79—-1,6=0,88
. 0,176
= 0. 85+ —0,1=0,21+40,07—0,1=0,18.

YcHIHe B apMaType NPH HYJA€BOM HamnpsixkeHHH 6eToHa
Ng=19z=0,88.19= 16,7 1c.

B HapyxHOM KOHType apMaTypH He Tpebyercs H, CJel0-
BaTEJbHO, B INPENENbHOM COCTOSIHMH CTaJjbHasi 060JOYKa
SIBJSETCH KOHCTPYKTHBHBIM 3J1eMEHTOM. [10 KOHCTPYKTHB-
HBIM COOGpaKeHHSIM TOJNIIHHY 060/04KH M3 ctaau A-III
npuHumaeM 6=1,5 mMM. Haxomzum neob6xopumyio nJaomanb
F, cpapnoro kKapkaca u3 npososoku B-I ¢ R,=5,5 1c/cm?:

16,7 16,7
Fam——l )
8= 090955103 —145_ 2%
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Heo6xonuMoe yHc/I0 BUTKOB CHHpPAJH B KapKace H3 Npo-
BOJIOKH AHaMETPOM 5 MM COCTaBUT

3,5
0,1
4TO COOTBETCTBYET LIAry CHHpaJH 5,7 cM.

IlpoBepsieM nomobpanHoe ceyeHHe mno raaBe CHull
11-21-75 1o 06pa30BaHHIO TPELIHH:

M§<M1; M'r= leW'r:’:Mgd; M:=N(eo+ry)’

n= = 18 BHTKOB,

e"_%—_i};—;% =2,15¢cm;
rae
ry= mh; o 2 (7eo +hnfl 4 nlly) sun.
[Mosoxenue Hy/eBOH JHHHH!
Sgo+ nS;—nS, = Bh—xFep
100%-{-5.3.154\:——5,3.3,5 (2,25 —x) = _(4_,5_:—7me
x=1,93cu;
2 [1 193100 -+ 1,93.100(2,25-lf—3)’+
= 4,5—1,93 -

+5,3.3,5.(2,25 — 1,93)2+ 5,3.15 (1,93 -o,os)t]

- 4,5—1,93 -+
4,5 — 1,93)2 100
RCENR TN
ITpoBepsieM ycaOBHE [ ONPENENCHHUS ry:
R W 42.910
pll " v - _ — —0) — .
N,  4,5-100-30 2,83 > (eg — eon) = (2,15 —0) = 2,15 cx;

3 910
= 45.100+ 2.5,3 (3,5 F 15)

MoMmenT BHEMIHHX CHA M? OTHOCHTE/IBHO S/IPOBOf TOYKH
paBeH:

M7 =15000(2,15 + 1,41) = 53 500 krc.cn = 0,535 ¢ M,

= 1,41 oM,
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MowmenT cua o6xaThs M2, paBeH:
Mg =Ny (egq+ 7,) =4,5-100-30 (0 + 1 41) =
= 19 035 krc-cu=0,19 1c-u.

B pesynbrate MoMeHT M., BOCIDHHHMaeMHIi Ce4eHHEM
npH 06pa30BaHHH TPELIHH, PABEH:

My = 42.910 4 19035 = 38 200 + 19035 = 57 235 krc.cM = 0,57 Tc-M;
M, =0,57 c.M> 0,53 Tc-M = M.

TaxkuM 06pa3oM, TPEHHOCTOAKOCTb o6ecneyeHa.
Npumep 4. Pacuer kpyrsoro pesepsyapa IJis BOXb €MKO-
crbio 10000 M3,

PesepByap npencraBaser co6ofi LHAMHAPHYECKYIO (HO-
JIHTOHAJILHYIO)  €MKOCTb, 3alOJHEHHYI0 Bomoit; D=24 w;
H=3,6 M. CTeHKa W3 IJIOCKMX nasejedl mWHpHHOH 2,3 M
(camonanpsixkennsle). ConpsikeHHe ¢ JHHINEM — HEeCTKOe
(3amenka). Pacuernas 30Ha maHeJqu HaXoZHTCH Ha pPaccTos-
auu 0,4 H or nunma. Pacrarupaomee ycuane N=20 tc/M.
Harubatomuii MOMEHT B cepefiHHe NMaHeJH (BCJEACTBHE MO-
JIHITOHAJIbHOCTH, T. €. HECOOTBETCTBUA OCH CTCHB OKPYZKHOCTH
emkoctH) M=0,8 tc-m (puc. 7).

IIpuHuMaeM ceueHHe CTeHKH h=14 cM, caMOHaNpsXKeH-
uH#t 6eToH Mapok M 400, P 30, Cu 15, 1. e.

R

op = 175 kre/em?;  Eg = 3,3 105 Kre/cn?; Rp“ = 23,5 kre/em?;

= T .

Puc. 7. Cxema CTeHKH LMJAMHADH-
4eCKOro pesepeyapa

hor12

haté
210 2-
T
G
-
o4
=z
N—
x

e
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Rcn = 12Kre/emM?;  cranb knacca A-III; Ry = 3400 kre/cu?;

Eq
n =Es =6,06.

IlpousBOAHM pacueT No KPOYHOCTH:

M 80000 ho— a 12—2

eo=w=m=4m; = 2 —ey = P) —4=lcu;
o= 14— (1,54 0,5) = 12 cn; e'="-%+,,,_—_‘22 LI

2=hy—a’'=12—2=10cM;

Ne <Ry Fy(hy—a’); Ne’' < Ry Fq(hy—a);

Ne 20 000- 1

= = =0, 25
Rathe—a’) — 3100 (12 —g) — 0-59v
Ne' 20009 o0

Fa = t—ar “m0(2—2

INpauumaem @ 10, war 150 v (7 @ 10 = 5,5 cu?),

Ipunnmaem F,>>0,25 F,:
F,=0,95.5,5=1,37cM? npumumaem @ 6, war 200
(526 =1,42 cv?),

CymMapHoe apMHpOBaHHe:

5,5+1,37 6,87
pn=pu+pn=—1270—o—' 1200 0 0057 =0 57%

Hanpsxenus o6xatus GeroHa B ceyeHHH (cCaMoHanpsi-
JKeHHe) paBHO

Ogn = R by by g

ca "R “a"e’



1,57 ‘/ 1,57.0,0057
= —s — O 0,886;
re Ky ‘/0.00574-,;., 0,0057 10,0087 — 0-%%%
kg =12;
ko=1—2R
H
e hg=hy—a=12—2=10cy;
. hy
—_F)\—
(Fa—Fo) 2 55—1,42 10
F,+F, 5,5+ 1,42 2

ey = =2,95~ 3cm;
3
=] —= ,7;
ke=1 0 0
o6.n = 12-0,886.1,2.0,7 = 8,93 krc/cm32,

[MposepsieM HampsixKeHHs B apMartype OT CaMOHaNpsHs
KEHHA

o6uF  8,93.12-100
%8 = ToF. 255

= 974 krc/cm? < (3400);

. 8,93.12.1
au=°°-“F - 8.9 ®© = 3770 Kre/cM?,
2F’ 2.1,42
a

VBenuunBaeM ceuensue apmarypu F, no 726=2 cm?
(6, war 140 mm),

CooTBeTCTBEHHO
' 3,5-+2
= =), =10,625%.
o = By 1y 15100 = 0+00625 =0,625%
ITpoBepsieM ceueHHe N0 TPELHHOCTORKOCTH:
We 6041

= = = = ,8 H
WV Fp T 100144+ 6@ 15,5 O™

Mjs = Ny (egy+ ry); TaK KaK 06XaTHe PaBHOMEPHO, &g, = 0;
M3s =06y F’v = 10.0,14-100.4,18 = 58 520 krc-cm;
M} =N (e,+ r,) = 20000 (4,6 +4,18) = 163600 krc-cu;
M, =R, W,+ Ml =23,5-6041 + 58520 =
= 141 960 - 58 520 = 200 480 krc.cM > 163 600 krc-cM,

TpeuwmHocToAKOCTh O6ecneuena,
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Ecan He HOpMHPOBAaTh MapKy 06eToHa Ha oceBOoe pacTi-
JeHHe, TO Mg Maphd M 4U0 MOXHO NPHHATD Kpu==
=18 krc/cM? H TOraa M.=18-6U41-458 520=108 bU0+4-
+58520=167 120 Krc-cM>163 600 Krc-cM, T. €. TPEUHHO-
CTOHKOCTb pacueToM TakKxe obecneuuBaercs. JTO JaeT
OCHOBaHHE He KOHTPOJHDOBaTh Ha CTPOHIVIOIIAAKE MpPOY-
HocTh G€TOHa Ha oceBOe PacTs2KeHHe H HOPMHpPOBATb TOJb-
Ko MapKy 6eToHa Ha cxkaTHe MapkH M 40U, caMoHanpsxes
Hue CH 15,
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