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NPEOUCIIOBHUE

[TocoGue pa3paborano x CHHII 2.03.01-84 ,,GeroHHbie M Xene306eTOHHbIE
koHcrpykiy’’ y CHaull 2.02.01-83 ,,OcHoBanuaA 3paHMit M COOpYIKeHW it .

B Mocobuu comep>aTcA OCHOBHbIE NMOJIOXKEHHA MO NPOEKTHPOBAHWIOC MOHO-
JIMTHBIX ¥ COOpHBIX QYHAAMEHTOB ITOf KEIe300€TOHHBIE ¥ CTAJIbHBIE KOJIOHHBI,
MX pacyeT ¥ KOHCTpYHpOBaHMe, NPHBOAATCA YKa3aHMA 110 BbIDOPY OnruMalts-
HOFr0 BapHAHTAa HPOEeKTHPOBaHHA (QYHIAMEHTOB, DacieT M IIPOEKTHPOBaHHe
aHKepHBIX GOJITOB M MPHEMb apMHPOBAHHA GYHIaMEHTOB.
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[locobue pa3paboraHo JIEHMPOMCTPOHNIPOEKTOM ~— KaHA. TeXH. HayK
,B. A. Ez0poea;cosmectro ¢ [ITHUMnpom3panuii — xaHouna-
11 TexH. Hayk H. A. Ywaxos, A. M. Tyzoayxos, 0. B. @poaog; TIU-1 —
KaHn. TexH. HayK A. JI lllextman, A. B. lllanupo, HUWDKboMm — xanpmparer
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Hayk E. A. Copouan.

3ameuaHns M npemIoXeHusa NMo copepxkanmio [locobus mpocsba HanpasiIATh
no agpecy: 186190, Jlenunrpan, JlenmHckuit np., 160, JIeKnpoMcrpoinpoekr.



1. OBHIME YKA3AHUA

1.1. Hacroamee Ilocobue, paspaGoramnoe x CHuall 2.03.01-84

CHuII 2.02.01-83, pacnpocTpaHAeTCA Ha NMPOSKTUPOBAHHE OTHENIBHBIX XKEJE30-
OeTOHHBIX PyHOaMeHTOB Ha €CTECTBEHHOM OCHOB2HMM ITOH KOJIOHHBI 3HAHUN 1
COOPYXXEHMHH.

1.2. [IpoexTHpoBaHWe OCHOBAHMH 3[IaHUH M COOPYXKEHUH, TO €CTh HogGop
pasMepOB NMOOOIUBHI (PYHNAMEHTA M3 pacyeTa OCHOBAHHMHA, PEKOMEHIYETCA Bbi-
nonuaTe B coorBercTBru co CHull 2.02.01-83 u , Jlocobuem mo npoekTHpoOBa-
HUI0 OCHOBaHMH 37aHui ¥ coopyxenuit” (K CHull 2.02.01-83).

1.3. Harpy3ku u BO30eiCTBUsA HAa OCHOBAaHHsA, IepefaBaemMble GpyHOAMEHTaMH
COOPYXXECHHH, HOMKHBI YCTaHaBJIMBATbCA PacuYeTOM, KaK IpaBWIO, HCXOOA M3
PACCMOTpEHNA COBMECTHOM paGoOThI COOPYXEHHUA M OCHOBAaHHA WM QyHIaMeHTa
H OCHOBaHMA. YUeT Harpy30K M BO3[EHCTBHH B pacueTaX OCHOBAHHN PEKOMEH/TY-
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Yept. 1. MoHonuTHbie HYHAAMEHTH! CTAKAHHOIO THNA CO CTYIeH-
YaTOH TUIMTHOM YaCTbio
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Yeprt. 2. MoHONMTHBIE PYHAAMEHTH] ¢ [IMPAMMLAAILHOH IUIMTHOM YaCTbIO



etca BoIMOMHATL B coorBercTBUM co CHull 2.02.01-83 u ,,Ilocobuem no npoex-

THpOBAHHUIO OCHOBAHHAH 3/1aHUH U COOPY)KECHMH' .

1.4. IpoextupoBanue GYHOAMEHTOB, IKCIUTYATUPYIOUMXCS B arpeCCHBHOM
cpefe, MPOU3BOIHTCA C Y4eTOM TpeOOBaHHH CHull 2.03.11-85.

1.5. IIpuMeHAeMble B CTPOMTENIBCTBE XKeNe306eTOHHbIE PYHOAMEHTBI MOTYT

6BITh NPEICTABJICHBI CIICHYIOUIMMH THITAMH ;
a) &)
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YepT. 3. COOpHble Xene306eToHHbIe QYyHAAMEHTHI
@ — MApaMUJaNbHbIe; 6 — ¢ YUIMpPEHUEM [IUIITHOR YacTH
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Yepr. 4. CGopHo-MoHOMMTHBIE GYHAIMEHTHI C MOAKONOHHHKAMH DPAaMHOTO
THIA

a — O 3paHuit 6e3 nopsana; 6 — A 30aHui ¢ NOABAIOM




MOHONHTHEIE ¢ MPUMEHEHHEM MHOroo6opauBaeMOH MHBEHTApHOH OonanyOky
(uept. 1,2);

cBGopHbIe Xene300eTOHHbIe H3 OZHOTO Onoka (ueprT. 3) ;

c6opHO-MoHONHTHEIE (UepT. 4,5) .

[Ipn 3TOM peKOMEHAyeTcA pPacCIIHpATh O0NacThb NMpAMEHEHHWA MOHOJIMTHBIX
KOHCTPYKiMi ¢yHIAMEHTOB ¢ yYeTOM MOBBIIICHHA TEXHUYECKOro YPOBHA MOHO-
murTHOro dyHaaMeHTOCTpoeHHA. COOpHBIE H COOPHG-MOHONMHTHBIE PYHIAMEHTEI
PEKOMEHAYETCA MPHMEHATH NPH TEXHHKO-DKOHOMHUECKOM OOOCHOBaHHM, INOJ-
TBep>KAAI0IIEM 1eNecO00Pa3HOCTh MX NPUMEHEHHA, B COOTBETCTBHH C ,,PykoBog-
CTBOM IO BRIGOPY NPOEKTHBIX peliieHHH GYyHIAMEHTOB™ .
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Yepr. 5. COopHO-MOROMHTHEBIE PYHEAMEHTH ¢ NOAKOJOHHAKOM, COCTOSLIHM
M3 COOPHBIX IAHT H MOHOJMMTHOrO GeToHa

l — cOopHbie xente30GeToHHbIE INIMTEI; 2 — MOHONUTHBLH BeToH, 3 — MeTal-
JIMYecKMe CKPYTKU, 4 — NeTieBhie BLIMYCKHA

2. PACYET OTOEJIBHO CTOAMMX GYHIAMEHTOB
MNoA XEJIE3OBETOHHBIE KOJIOHHBI

OCHOBHbBIE TTOJIOKEHHA

2.1. Pacuer npounoctu ¢yHHaMEHTOB M ONpefeNeine UIMPHHBI PaCKpBHITHA
TpeniMH IIpOU3BOIMICA B COOTBeTICTBHMM ¢ TpebGoBamusamu CHull 2.02.01-83
»OCHOBAHHA 3/1aHu#i U coopyxkenuii , CHull 2.03.01-84 , Beronssie u xene3obe-
ToHnsle KOHCTpYKumMu  , CHull 2.01.07-85 ,,Harpysku u Bo3geiicTBuA™, a TAKXKeE
»10CODHA MO NMPOEKTHPOBAaHHI0 GETOHHBIX H JKEIC30GETOHHBIX KOHCTPYKIHHM
M3 TSDKETBIX B JIerKuxX 6eTOHOB Ge3 NpeaBapUTeNIbHOrO HANPSKEHUA apMaTyphl .

2.2. Pacyer ¢pyHRmamMeHTOB NO NPOYHOCTH BKIIIOYaeT ONperesieHHe BBICOTHI
IDIMTHON 4YacTH QyHAAMeHTa, pa3MepOB CTYIeHeHd, apMaTypbl IUIMTHOHR YacTH;
pacuer NOoNnepeYHbIX CEYECHHH NOOKONOHHHMKE M €0 CTAaKaHHOH YaCTH M IIpOU3BO-
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qTcsA Ha OCHOBHOE HIIM ocoboe coueTaHue pacyeTHbIX Harpy3oK, BBOOHMbBIX B

cyeT ¢ K03 OHIMEHTOM HaJIeKHOCTH IO Harpyske v7 ~ 1.
5 3. Pacuer 31eMeHTOB (GyHIaMmeHTa (IUIMTHOR ya¢TH M NOJKOJIOHHHMKA) IO

06pa30BaHMI0 M PACKPBITHIO TPSIMH IPOHIBOAUTCS Ha OCHOBHOE HITH ocoboe co-
gyeTaHUE PACUETHBIX HATPY3OK IIPH ¥, = 1.

2.4. UcxonHBIMH TaHHBIMH JJId pacieTa GyHpaMeHTOB IIO IIDOYHOCTH, KpOMe
cOYeTaHMM PACUETHBIX HAIPY30K, ABMAIOTCA:

pa3Mephl B IUTAHE b u ! nmomoNlIBH INTMTHOH YacCTH GdyHOaMeHTa, ornpenesnse-
MbIe B COOTBETICTBMM ¢ 1. 1.2;

nonHas BbICOTA QYHIAMeEHTa /1, omnpenensaemMasn r7yOMHOH 3aJT0XKEHHA H OT-

MeTK O 00pe3a PyHIAaMEHTa;
cedeHM KOJIOHHBI b, [, ¥ TOAKONOHHMKA B TUTaHe B, cr -

ONPEAE/IEHUE BbICOTbl NVIMTHON YACTU PYHIAAMEHTA
U PA3BMEPOB CTYNEHER PACYETOM HA NPOIABIIMBAHHME

2.5. Mynymaibhan BLICOTa TUIMTAOR Macth Pynpaviviiia Tipha WWUTHUINRHAR
CTOpOH ero nopousel b/l = 0,5 onpepensierca u3 paciera Ha IIpOJaBIIHBaHHKE.
[ips 3TOM nNpogaBnMBaLIasg CWIa [OMDKHA GBITH BOCIIPHUHATA GETOHHBIM Ceye-
HMeM IUTMTHOM 4YacTH (yHIaMeHTa, KaK NpaBwio, 6e3 NIOCTAHOBKH NONEPEIHOH
apMaTypsl. B cTecHeHHBIX YC/IOBHAX (IpH OrpaHudeHHMH BBICOTHI (DyHIaMEHTa)
FONMYCKaeTCsA NolepeyHas apmMarypa.

2.6. Cnenyet pa3nuyaTh ABE CXEMBI pacyera Ha IpodABJIHBAaHHUC B 3aBUCUMOC-
TH OT BHJA CONpsXXeHNA QYHIAMEHTA C KOJIOHHOM

14 — Npy MOHONUTHOM CONPSKEHUM KOJIOHHBI ¢ PYHIAAMEHTOM (YepT. 6, a)
W NONKOJIOHHHKA ¢ IUTHTHOHN YacThio dyHaMeHTa ITPH BBICOTE IIOJKOIOHHHKA
hep2 0,5(I.5 — 1) (uepr. 6,6), a TAKOKe NPH CTAKaHAOM CONPAKEHUH COOPHOH
KOJIOHHBI ¢ BRICOKMM (QYHIAMEHTOM — IIpH BBICOTE NOAKOJIOHHHMKA, YIOBJIETBO-
patoweit ycrosmo . — d, > 0,5, — 1) (uepr. 6,8). B 310M cryuae npopnas-
JIMBaHHe IUIMTHOM YacTH PacCMAaTPHBAETCA OT HM3a MOHONMTHOH KOJIOHHBI HITH
NONKOIOHHUKA Ha IeficTBHE NMPOJONbHON cuiibl NV u y3rubamowero momenta M;

2-1 — IIpM CTaKaHHOM COIpAXEHUM COOpHOM KONMOHHDBI C HHIKHUM GyHOaMeH-
TOM — npu BbICOTE MOAKOJOHHUKA, y,uOBneTBopﬁmmeﬁ yCJI0BHIO hcf - dp <

< 0,5(1, f— ) (gept. 7). B atom cryyae pyHnamenTp! PACCIMTHIBAIOTCA Ha NPO-
PABIIMBaHNe KOIOHHO#M OT [IHA CTaKaHa U Ha pacKajipipaHHe OT NCHCTBUA TOJILKO

pogonbHOM cunbr N, (1. 2.20).

2.7. HPH ONMpaHuM Ha QJYI'UIaMGHT OBYX WM 6051¢€ KOIIOHH, a TAKXKE OBYX-
BETBEBRIX KOJIOHH MpOJaB/IMBAHHME PACCMAaTpHBaeTCs fIPH BO3ACHCTBHH Ha PyH-
AAMEHT YCIOBHON KONMOHHBI, pa3Mepbl KOTOpO# pasyibl rabaputaM HO Hapyx-

HbIM I'DaHsM KONOHH, a ryGHHA CTaKaHa nmpHHUMaeT¢A B YPOBHE Hanbosee 3a-
FyOnentoin konomus (uepr. 8).
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YepT. 6. Bunnr compaxenuii pyHAaMeHTa
¢ Kolonuo## no 1.1 cxeme pacuera Ha

IpOAABIMBAHHC

4 — MOHOJMTHOC COINpsDKeHHE KOJIOHHBLI
¢ INIHTHONI 4YacTH® (yHAAMEHTa; &6 — TO
*e, NPU BRICOTE NONKOJNOHHMKA /1 cf >
> 0,5(l ¢ — I;); & — craKaHHoe Collps-
XKeHHE KOJIOHHBI ¢ BBICOKMM ¢yHIa-
— .’ MECHTOM mpH hcf — dp = 0,5 ucf'_ l.)

Yepr. 7. Comnpsixenne cOOpHOM
KOJIOHRBI ¢ HH3KUM @YHRAMEH-
TOM nipH /1, f - d, <

p
< 0,5 (Lpp—1,) 7




Yepr. §. CxeMnl nponasaupatiud GyHAIMEHTa NIPH OMMPAHAH Ha HETO JBYX KOJIOHH

4@ — pacnoJjioXemjie KOJIOHH B OOHOM YpOBHe; O — pacnosioxeHue KOJIOHH B pa3HbIX ypOB-
HAX; I — BHYTpcHHSAA I'palh cTaKaHa; 2 — HapyKHasd rpaHb yCIIOBHOH KOJIOHHRI

Pacuer Ha mpopnaBnuBaHHe MO cxeme 1 (cMm. uepr. 6)

2.8. Pacuer Ha mponaBnuBaHME IUIMTHOM YacTH UEHTPaSIbHO-HAr pY>KEHHBIX
KBaJIpaTHBIX XeNe306eTOHHbIX (PYHOAMEHTOB IIPOU3BOAMTICA U3 YCIIOBHA

F <Rptphg 1, (1)

roe /' — npopaBnuBaroian CWiIa;
Ry, — pacueTHOE CONpOTHBIIEHHE GETOHA OCEBOMY pacTXEHHIO, MPHHHMAE-

MO€ ¢ HEOOXOIMMBIME KO3 HIIHEHTaMH yCIIOBHH paboThI 1, , H7p,
B coorBercTBHM ¢ Taom. 15 CHull 2.03.01-84 xax pns xene300eToH-

HBIX CEUeHMi

u,, — cpeaHeapudMeTHUECKOE 3HAUCHUE TIEPHMETPOB BEPXHETO H HIDKHETO OC-
HOBAHWI NMUpamMuIbi, 00pa3yOIEHCA IPH NPONABIIUBAHUY B NIpeenax
paboveii BBICOTBI CeUeHHUA Mg 1)

u, =20, +1,+ 2h0’p[). (2)

I1pu onpeneneHuy BenuuuH 4, ¥ F NpennonaraeTca, 4ro MpogaBIHBaHue mpo-
HCXOAUT MO0 GOKOBOH IMOBEPXHOCTH MHPAMUMBI, MEHBILIMM OCHOBaHHEM KOTODOI
CIIYXHT IUIOMIaMb IEHCTBUA IIPOJABIIMBAICILEH CHIIbI (IUIOINAIbL CeYeHMA KOJIOH-
HBI WITH TIO/IKOJIOHHHKA) , 2 GOKOBBbIE I'PaHH HAKJIOHEHHI NOTL yriioM 45° K ropu-
30HTanu (4YepT. 9).



B ¢opmyne (2) m nocuepyo-
mux d¢opmynax pasielia Benu-
4uHBl O,, /. 3aMEHAITCH pa3Me-
paMU B IUTAHE CeYCHUA MOOKOIIOH-
HUKA D.r, l.r, €CIH NPO/IABIIHBA-
HUe MNpOHCXOOMT OT HMKHEro
00pe3a NOAKOJIOHHHKA.

Yept. 9. Cxema oOpasosa-
HUA MHMPAMHABI MPOAARJIK-
BaHMA B  HEHTpPAJIbHO-
HArpy:KeHHbIX  KBagpar-
HoiX Key1e300eTOHHBIX
dbyHgamenTax

Bermmuuba nponaenuBaiomien cwibl /' NpHHHMAaeTCA PAaBHOMH BeJIMYHHE IMPO-
JOIBHOM CHIIBI [V, eHCTBYIOLLEH Ha NMUPaMuy NMpOLAaBIUBaHus, 32 BblUeTOM Be-
JIMYMHBI PEAKTHBHOrO [ABJIEHUS IpYHTa, NPUIOKEHHOTO K GONBLIEMY OCHOBA-
HHIO MYpaMMIbl NPONABIMBAHW (CYKUTAA N0 ITIOCKOCTH PACMONIOXKEHUA pacTAHY-
TON apMaTyphbl) .

2.9. Pacuer Ha npopaaBiMBaHHe LUECHTPAIbHO-HATPYXEHHBIX MPAMOYTO/IbHBIX,
BHELEHTPEHHO Harpy)XeHHbIX KBaJPaTHBIX M NPAMOYTONbHBIX (PYHNaMeHTOB
(uepr, 10) rTakike MPOM3BOOMTICS B COOTBETCTBHM ¢ II. 2.8 u ycnoBuem (1).
ITpu 3TOM paccMarpusaeICs yCloBHe POYHOCTH HA MPOJAABIIMBAHHE TOJIBKO Of-
HOHN HanOoJsliee HATPY)KEeHHOU I'PAHHM NMUPAMHBI MPOAABIMBAHUS .

Benuuunia npopasnuBamwplled cunbl £ B ¢popmyne (1) nmpuHMMaeTca paBHOM

F=A,Pn ., (3)

IAe A, — YacTh IUIOLIAAM OCHOBAHMA DYHIAMEHTa, OrpaHUYCHHAA HIDKHUM
OCHOBAaHYEM PACCMATpHBAEMOM IpaHM N¥paMHAbl NMPOJABJIMBAHUA
H NMPOJOIKeHUEM B TUIaHE COOTBETCTBYIOLHMX pebep (MHOroyross-
HUK abcdeg, cM. uepr. 10).
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Yepr. 10. CxeMma oGpa3zoBaHuf mMpamMupabl MNpPOAABIHBAHHA B

UEHTPAIBHO-HATPYKEHHBIX NMPAMOYFOJbHBIX, 4 TAKXKe BHEUEHT-

PeHHO HATPYKEHHBIX KBAAPATHBIX M MPAMOYTOAbHBIX GyHAa-
MeHTax

Ao = 0,50 (I o Zc: _Zho,pl) — 0,25 (b - bc - Qho,pf)zs (4)
mpu b — b, — 21y 5y <O (ueprt. 11) nocnepuuit wieH B popmyne (4) He yuu-
TBIBACTCH ;

Pm ax — MaKCUMAJIBHOE KpaeBoOe JIaBJicHHE Ha TPYHT OT PAaCYETHOH Harpy3KH, NpH-
MOXEHHOW HA YPOBHE BepXHero oOpeza dyupmamMenta (Ge3 yuera meca
$yHIaMEHTa U IPYHTA Ha €ro ycTynax) ;

IPH pacuyeTe BHELECHTPEHHO HArpy>keHHOro (pyHHaMeHTa B INTOCKOCTH 3K ClECH-
TPUCHTeTa

N M

Npu pacuere B NEpNEHOUKYILIPHOHM IUIOCKOCTH, a TAKXe I LEeHTpaIbHO-Ha-
IPYyXeHnoro pyHIaMeHTa

(6)
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Hepr. 11. Cxema ob6pasoBanusi nupaMugbl NPONIBAHBAHUA
BO BHEUCHTPEHHO HAarpyXeHHbIX MnpsiMOYTOJIbHLIX ¢hyHIa-
MeHTax npu 0,5(b — b,)< hy pJ

Cpenuuil nepuMeETp MupaMuabl IPpONaBIHBaHUA U, B ¢popMyrie (1) 3ameHser-
cfl CpENHUM pasMepOM IIPOBEPAEMOH rpaHu b,, ¥ BBIUHCIAETCHA 10 GOpMyJIaM:

npu b ~ b, > 2h, ,; (cM. uept. 10) by, =b. + Iy 51 (7)
npu b ~ b, <2h, ,; (cM. uept. 11) b, =0,5(b +b.), (8)

rie b, — pa3mep CeyeHus KOJOHHBI WIX NMOAKONOHHUKA, ABNAIOUIKKCH BEpX-
HEH CTOPOHOM pacCcMaTpUBaeMOH IpaHH ITMpaMU/ibl IPOIABJINBAHNA.

2.10. IIpu nelicTeuM Ha ¢pyHOaMeEHT U3rubapIUMX MOMCHTOB B ABYX HAllpaB-

JICHWSX pacyeT Ha MpOJABIIMBaHHE BBINOIHsIETCA Pa3[eNIbHO [JIA KaXXAoro Ha-

IIpaBJICHHA.
2.11. Pabouyro BbICOTY /i ,,; HEHTPAIbHO-HATPYXKECHHBIX, BHEIIGHTPEHHO Ha-

IPY>KEHHBIX KBAJIPATHBIX H NPAMOYTONBHBIX QYHIAMEHTOB MOXHO OIpEe/THTh
no rpaduKy Npui. 1, COCTaBIIEHHOMY Ha OCHOBAaHHMH YCIIOBHA 1.

12



2.12. PaGouyio BeIicOTY hg pl BHELEHTPEHHO HATPYXEHHBLIX (YHAAMEHTOB
MOXKHO OTIPEenuTh TaKkXKe o popmyriam:

npu 0,5(b — b,) > hy ,; (cM. uepr. 10)

ho pr = —0,5b,+ |/ 0,25b% + (be; —3) /(1 +r), (9)

rae 6e3pasMepHas BeIMUHHA Y = Ry, [Py, 0
c; =0,5(1- 1), ¢ =0,5(b-b,);
mpu 0,5(b — b,) <h o, pl (cm. uepr. 11)
h bCl
BT Y Y TR 10
%P [b+0,5r (b+b,)) (19)

2.13, BricoTa cTyneHell Ha3HAuaeTCA B 3aBACUMOCTH OT IOJIHOH BbICOTHI IUIMT-
HOM YacTH (pyHIaMEHTa, KOTOPYI0 MOXKHO MONy4HTh HOOaBIIEHUEM TOJMIHHBI 3a-
IMUTHOTO Cj1051 K paboueil BbICOTE MUIMTHOM YacTH PyHOAMEHTA Ny, py M MIpHBeENE-
HHUEM IMOJIHQH BBICOTHI i K MOAYJIbHOMY pa3Mepy.

BricoTy cCTyneHeH peKOMeEHAYeTICsi Ha3HayaTh B COOTBETCTBHH ¢ Tabm. 4
(cm. 1. 4.7).

2.14. Bouters! cTyneHen ¢oyHIaMeHTa ONpeneATCA pacieTOM Ha MpOIaBJiN-
BaHUE B COOTBETICTBUH C MNONOXKEHUAMM II. 2.9. Bbller HIDKHEH CTYNEHH C,
(4epT. 12) MOXHO OnpenenuTh, NPeABAPHUTEIBHO 33[aBLIMCh LUIMPHHOH BTOPO#
CTYNEHHM b, U3 ycroBus

h

F < Ryhgb,,.. (11)

BenuuuHa CWibl /' ¥ BeJIMUMHA CPEHErO pasMepa IpaHu MHpaMHIbI IPOIABIIH-
BaHHA HEPBOM CTYNEHH b, , MPUHUMAIOTCA PABHBIMM

F=A0Pmaxs (12)

npub - b, >2h,, b, =b, +h,,; (13)

npub - b, <2y, b, =05(0+>d,), (14)
rne A,,— iomangb MHOrOyronsHukaa, b u,d,e,g, pAaRHas

Aoy =0,5b( —1,—2h¢,) —0,25(b - Dy 2hgy)?*: (15)

npu b — by —2hy; <0 nocnepuuu wieH popmynsl (15) He yuuThIBaeTcA.
2.15. Bouner HuHeW CcTyneHM ¢; MOXKHO TIOJIYUMTb IIpH YCJIOBUM PABEHCTBA
BbIJIETOB ¢ = ¢, (cM. uepT. 12) no dbopmyrne

Ci — €3 =056+ (l +r)h0| "-If 0,25b2 +r(1 +r)h%l' (16)

BbiieThl CTyneHed, npu YCIOBUM MX paBeHCTBa B JABYX HanmpaBrieHUAX (Ha-
ApUMEp, ¢, = 3 ), PEKOMEHAYETCA ONpenesiATh ¢ HOMOLLIBIO NpWl. 2, Fae NpuBe-
JeHbl MO/YJIbHbIE pa3MepPbl BbUIETOB CTyIeHeH ¢ AndA pyHAAMEHTOB M3 OeToHa
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Yepr. 12. Cxema o6pazoBaHusi NMpamuAbl NMPOAABIHBAHUA
B HIKHEH CTYNEHH MpSMOYTOJbHBIX Keae30H6ETOHHBIX
dbyHagaMEeHTOB

kiacca B15 (R, = 0,75 Mlla u 75, = 1). Hpu GeToHe Apyrux Mapok 4 Apyrux
3HauUeHUN Vp, BeJAMYMHBI MAKCUMAJIbHBIX AABJICHUU IPYHTA Py 4y YMHOXKIAOTCA
Ha oTHoLUeHue Yy, Rp/0,75, roe BenuumHa Ry, — B MIa.

2.16. Boyier vy xsierd CTyTieHH ¢; IipuHuMaeTcs He Dosee BenuuH, YKa3aHHbiX
B Mpun. 3.

2.17. Bouter BTOpPOH CTYIEHH (pyHOAMeHTa ONpedeIAeTCA pacyeToM Ha mpo-
NaBJIMBaHHe AHa/TOTMYHO BBUIETY HIDKHeH crymeHd (mm. 2.14, 2.15). lpu >170M
MOSKHO Ipe/iBapHTE/IBHO 337aTbCA pasMepaMy B INaHe TPETbed CTYNMEHH nepe-
ceyeHHeM nuHuu AB (cM. 4epT. 12) ¢ nuHUen. orpaHHuUMBaLIEH BbHICOTY BTO-

poii cTyIeHH, o PopMYyTIaM:
Iy = (I —2¢y ~ 1) h3[(hy + h3) + 1] (17)
bz —- (b-—~—2Cz "bc)hgf(hz +h3) +bc_ (18)



-+ >*

Yepr. 13. Cxema 0Gpasopanus NHpaMHABI HPOAABIHBAHHA B IPAMOYTONBHBIX XKeNe306eTOH-
HbIX (PYHAAMEHTAX € BEPXHEH CTYneHbI0 pa3MepamM#, MPH KOTOPBIX O[HA U3 CTOPOH CTyTe-
mul > {.+2h,,anpyras b, < b.+2h,

OxoHyaTeIbHBIE pasMepbl cTymeHeH Ha3HAYaloT C yYeTOM MOJYJIBHOCTH pa3-
MEpOB ¢GyHIaMEHTOB B COOTBETCTBUM C Tabn. 4 u nn. 4.4, 4.7.

2.18. [Inf HEKOTOPbIX YaCTHBIX CJYYaeB COOTHOLLUEHHI Pa3sMepoB CTyreHe
TpOBEpKa HECYLIeH CMOCOGHOCTH MAMTHOM YacTH NIPOH3BOAUTCA CHEAYIOLMM 06-
pPa3oM:

) LEHTPanbHO- ¥ BHEILEHTPEHHO HATPYXeHHbIe MPAMOYTONbHble OYHIaMEHTbI
C BEpXHeH CTYNEHbIo, OJHA U3 CTOpOH KoTopoi /, = 1.+ 2h,, a apyras b; <
< b, +2h, (uept.13).

PacyeT Ha npopaBnUBaHKue MPOU3BOAUTICA U3 YCIOBUA

FQRbr (hmbml +hzbn1¢2)- (19)

kS



BermiuHa F BeruMcnserca no ¢dopmyne (3), senuuuHel by, u b,, , NpuHHMa-
I0TCSL PaBHBIMH

by = by + oy ; (20)
bma2 =0,5 (by +b¢); (21)

A, — wiomaapr MHOTOYTOJIbHUKA abcdeg, paBHa
Ao =05b( — 1. —2hg p1) — 0,25 (b - b, —2hy, )%, (22)

rge no; — pabouas BbICOTA HH)KHEU CTyINeHH GyHOaMeHTa.

Ecmu 0,5 (b — b,) < hgy, TO nocimeaHui wieH popmynbl (22) He yUMTHIBACTCH,
0) HEHTpaJIPHO- M BHEUEHTpPeHHO HarpyXeHHble¢ MpSAMOYIoOJIbHble (QyHIa-
MEHTbI, UMEIOIME B IBYX HalpaBJieHUAX pa3HOe UHC/IO CTyleHen (4epT. 14).

A
i

Yept. 14. Cxema oGpaszoBanus
IMpaMH/Jabl MNPOAABIUBAHHUA B
NMPAMOYTOJIBHBIX Kene300eToH-
HBIX PYHOAAMEHTAX, HMEKILUX B
i [ L ABYX HAaMpaB/JeHHMAX pa3Hoe
YHCAO CTYneHeH
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PacueT Ha npozaBUBaHKUE MPOU3IBOIUTICT H3 YCIIOBUA
F<Rps [(hor +hy) by + h3b.]. (23)

Benuumua cwiel £ onpenenserca no ¢opmysnie (3). BenuumHa cpenHero pa3-
Mepa IpaHy MUpaMHIbl HpOJaBIUBaHUA by, NPUHKUMACTCA PABHOH

b = be + hoy + hy; (24)
A, — miouiajib MHOIQYrojibHuKa abcdeg, paBHa
Ay =0,5b (I - 1. — 2ho,p1) — 0,25[b - b, = 2(hp; + hg)]2. (25)

Ecmu 0,5 (b — b,) < hg; ¥ hy, TO nocnenHus wieH ¢opmynst (25) HE yUHTbI-
BaeTCA.

Pacuer Ha npojaaBmMBaHue MO cxeMe 2

2.19. Pacuer Ha MpoaaBiMBaHHE HEHTPAIBPHO- H BHEUECHTPEHHO HArpYyI>KEHHBIX
CTaKaHHBIX GYHAAMEHTOB(HU3KHX ) KBaJpaTHBIX U IPSIMOYTONbHBIX B [U1aHe NpH
BbICOTE IOJKONIOHHHMKA, YIOBIETBOPAIOILEH YCIOBUIO Apr — dp < 0,5 (Icf — 1)
(cM. uepT. 7), NPOM3BOJUTCA HA AEHUCTBUEC TOJIBKO PacieTHOM MPOAOIbHOU CHIIBI
N, neiciByouied B ypOBHE TOpPLA KOJIOHHBI:

Ha NpojaBauBaHue PpyHOaMeHTa KOJOHHOH OT /IHA CTaKaHa;

Ha pacKanbiBaHue ¢pyHAaMeHTa KOJIOHHOM.

2.20. PacyeTHas npoposibHaA cwia N, JedcTBYIolias B ypoBHe TOpla KOJIOH-
HBI, ONIPeeIIAeTCA U3 YCIIOBUS

N, =aN, (26)

rae a — KOIPPUUHEHT, YUMTHIBAOILMY YJACTHYHYIO Tepegauy npoJosib-
HOM cHnbl N Ha IDIMTHYK 4Yactb GpyHAaAMeEHT2 yepe3 CTeHKM
CTaKaHa ¥ IpMHUMaeMbId paBHLIM

a= (1 -0,4Ry;A./N), HO He MeHee 0,85, (27)

roe Rps — pacueTHOe COIpOTHBJICHHE OE€TOHA 3aMOHOJIMUMBAHHUA CTaKa-
Ha JIpHHHMAEeTCA ¢ Y4YeToM KO3} )UUHEHTOB YCIOBHH
pabot1nt Ty, Tpo mo 1adn. 15 CHull 2.03.01-84;
A.=2(b,+l;)d,— momagp OOKOBOH NOBEPXHOCIH KOJIOHHBI, 3a/e/IaHHOMH
B CTaKaH (pyHOaMCHTa.
2.21. IIpoBepka ¢yHOaMeHTa I10 NPOYHOCTH Ha MPOAABAMBaHHE KOJIOHHOH OT
JHA CTaKaHa NpU OCHCTBHU MpOAONIbHOU CHIbl NV, (uepT. 15) nmpousBoauTCa U3
YCIIOBHA

Ne S DIRptby (ho p — dp) /Ao, (28)

rae Ry, — npuHumaerca no m. 2.8;
Ao — wiowaar MHoroyronbHuka abcdeg (cm. uepr. 15), paBHasn
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Ao =0,5b( -1, —2hy p) —0,25(b — by —2hg p)?; £293
bm =bp +h0,P' (30)

B popmynax (29) u (30):

ho,p — pabouast BpICOTAa MMpaMM/pl NIpOJABIMBAHUA OT JIHA CTaKaHa g0 IUIOC-
KOCTH paclioJiOKEHHA pacTAHYTOM apMaTyphbl;
F ad F "
bp, lp — pasmepsl 0 HU3y MEHbLIeH H BOMbILEH CTOPOH cTakaHa (cM. 4epT. 15).

/r.

Yepr. 15. Cxema oOGpaszosanus nHpaMUABI NPOJABIHBAHUA B CTAKaHHOM
dynpaMente o1 AeHcTBUA TONBKO NPOAOABHON CHIIDI

2.22. [Iposepka ¢pyHOaMeHTa MO NPOYHOCTH Ha pAaCKaNbIBaHWE OT ACHCTBHA
pooNIbHOM CHIbl IV, (YepT. 16) Mpou3BOAUTICA U3 yCIIOBHH:

npu  be/le SAp/A; Ne< (1 +b./le) mY ARy, (31)
npu b/l > Ap/A1 N < (1+1/bc) #’YgAbRbt, (32)

18



rme i — xo3pdunueHT TpeHUss 6ETOHa Mo OeTOHY, NMPHHHUMAEMBbIH PaBHBIM
0,75;
7 — K03GPHIMEHT, YUMTBIBAIOIMH COBMECTHYW paboTy ¢yHnameHTa
C I'PYHTOM H NpUHHMAaeMbIM PaBHRIM 1,3; NpHU OTCYTCTBHUH 3aCHINKH
¢yHOamMeHnTa rpyHToM (HalpuMep, B NOABaNax) Ko3(p¢pULMeHT npH-
HUMaeTCA paBHbIM 1;

Al Ap — momagy BEepTUKAIBHBIX CeUeHU#l QyHOaMeHTa B IUIOCKOCTAX, MpPO-
XOOAUIHEX NO OCAM CEYEHUA KOJIOHHBI NApaAIIeNIbBHO COOTBETCTBEHHO
cTopoHaMm / ¥ b nmoJouiBel pyHOAMEHTa, 332 BbIYSTOM IUTOIIAM CTa-
KaHa pyHpaMeHTa (CM. uepT. 16).

VA Wi
M%!W////A

Yepr. 16. MnomagH BepTHKAIBHBIX ceyeHHH A] U A} NpH PacKaIbIBAHHH
CTaKAHHOT O PyHOAaMeHTAa OT AEHCTBHA TOJIbKO NPOAOIBHOMN CHIIBI
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B ¢opmyne (31) b./b; nomxso Gbith He MeHee 0,4, a B dopmyne (32)
l./b. — He Gomnee 2,5.
2 23. A3 pacieToOB Ha NPOJABNMBAHHE M PAcKaIbIBaHHE MO mm. 2.21 u 2.22

NpHHEMAaeTcs GOMbILas BeIHIMHA Hecyuled criocoOHOCTH pyHIaMeHTa.
B ciyyae HeapMHMpOBaHHOIO CrakaHa ¢pyHOaMeHTa JOMOJIHMTEJIBHO NPOH3BO-

OUTCA pacueT Ha [MPOJABIIMBAHWE BHEIEHTPEHHO HAarpy>XEHHBIX CTAKaHHBIX (pYH-
JAMEHTOB KBapPaTHbIX U NPAMOYIOJIbHBIX B IUIaHe OT Bepxa CTaKaHa Mo cxeme 1
(cM. uepT. 9, 10) u3 ycnoBua (1). IIpu 3TOM BesiMuMHA pacyeTHOro COIIpOTHBIIE-
HH1A OeTOHA OCEBOMY pacTsKeHHIO NpHMHUMaeTCA ¢ KoddpduumeHToM, paBHbiM 0,75.

PACYET IJIMTHON YACTH OYHIOAMEHTA HA MOIIEPEYHYI0 CUITY

2.24. JIna ¢yHAaMEeHTOB NIpH COOTHOLIEHHH CTOpoH nopoussl b/l < 0,5 mo-
NONIHUTEIBHO K NMpPOBEpPKE HAa MpOAABIIMBaHUE CIIEAYyeT BBINONHATH NIpOBEpPKY Ha
ACHCTBUE MOIepeyHOM cunbl. IIpu BouieTe pyHAaMEHTHOM INTHThI (WIM CTYIICHH )
¢;i < 2,4 hy ; IpoBepKa Ha JeNCTBME NMOMEPEYHOH CHIIbI BBINIOTHACTCA U3 YCIIOBUA

Qi < 2,5Rps b; ho i (33)
npH c; > 2,4 hg ; Q; < 6Rp;bihg i [ci (34)

roe (; — nolepeyHasi CHia B pacieTHOM CEUYEHHUH;

Ry — NpHHHUMAETCA IO 1. 2.8;

b; — cpedHAA LIMpPHHA B paCCMAaTPHBAEMOM i- M CEUYECHHH;

ho ; — paboyas BbICOTa CE€UCHHUA.

BenuuuHa (J; onpeaensaeTcsa No dMmope OaBleHUM Noj NoJoiBol PyHOaMeHTa,
BHIWMCIIAEMBIX 0e3 yuera cOGCTBEHHOro Beca GyHIaMeHTa M I'pYHTa Ha ero ycry-
nax.

2.25. IIpy npoeKTHpOBAHUN HECUMMETPUUHBIX PYHIAMEHTOB ¢ MaJIbIM BhbLIE-
TOM (GYHOAMEHTHOM IUTMThI WIH CTYIIEHH, KOrAa OTHOLUCHHE paboued BLICOTH!
¢yHIaMeHTa (UM ero CTyneHu) npeBsuuaeT 0,6 BbUieTa COOTBETCTBYIOILIEH KOH-
CONM, NPH KpaeBOM [aBJIEHHMH NOA IOJOLIBOH (YHOAMEHTA Dyqx ~ 1 Mila
(10 xrc/ecm?), cmedyeT MpoBecTH pacueT KOHCONM (YHOAAMEHTHOM IUTHTH (WIK
ero CTyneHH) Ha JIelCTBHe NOIepeYHO CHIIBI U3 YCIIOBHA (33).

PACYET NJINTHOH YACTH OYHIOAMEHTA HA OBPATHbIA MOMEHT

2.26. B pape ciyyaeB — npu HENONMHOM KaCaHMH MOZOLUBHI QYHOAMEHTA C
TPYHTOM WM IIPH TPEYTONbHOM 3MI0pe AaBJICHAA Ha TPYHT M HaJIMYHH K TOMY XKe
3HaUMTEIbHBIX MMOJIE3HBIX HAarpy30K Ha IMOJI, HeOOXONUMO BHINOJIHATS IIPOBEPKY
IIPOYHOCTH IUTUTHOM YaCTH Ha OOpaTHBIH MOMEHT, BO3HHKAIOUIMHU OT JeHCTBHA Be-
ca dyHIaMeHTa H IPYHTa Ha €ro yCTynax M OT pa3MelleHHOro Ha nony Haj QyH-
IaMEHTOM CKJIAIMPYEMOro Marepuarna.
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OOpaTHBIH MOMEHT PEKOMEHIYETICA BOCIPUHUMATH OCTOHHBIM CEUEHHEM TEJa

IUIMTHOM 4aCTU 0€3 NOCTAaHOBKH FOPH3OHTAIBHOM apMaTyphbl B PaCTAHYTOM ceve-
HuKM. B HeoOXomuMBIX CIIy4Yasx, IIPU COOTBETCTBYIOIIEM OOOCHOBAHHH, MOXET

ObITh MPEAyCMOTPEHO apMHUPOBAHUE PACTAHYTOH 30HbBI CEUCHHUA.
Hpu neictBuM Ha ¢GyHOAMEHT OOpaTHBIX H3rUbOarolUuX. MOMEHTOB B [BYyX

HAaIIPaBJICHHUAX NPOBEpPKa IPOYHOCTH IUIMTHOM YacTM NPOM3BOLAUTCA Pa3ldeNIbHO

0/ KaKOOTO HAMPABIICHUA.
2.27.Ycnosue NpoOYHOCTH MpH BOCHPUATHH OGpaTHOro MomeHTa OeTOHHBIM

CCUCHUEM UMECT BU

M(}’fgstt Wp,, i (35)

rae My ; — u3rnbGaroumi 0OpaTHBIH MOMEHT B pacCMatpHBaeMOM I- M CEYEeHMH
KOHCOJIBHOTO BBICTYyIA (II0 rpaHH KOJIOHHBI MJIM IO I'paHAM CTYIle-
HeH) ;

| j — MOMEHT CONpPOTHBJICHHA IJIf KPAHHEro pacIAHyTOro BOJIOKHA i-TO

OETOHHOIO CCUCHMA.
MomenT conportuBnerna W, ; nna KpaHHEro pacTsHyTOro BOJIOKHA GeTOHHO-

IO CEYEHMA ONPENEIaeTCs U3 YCIIOBHH !
IJTA IPAMOYTOJIBHBIX CeueHMH (HIDKHAA CTYIICHD)

Wp

Wp],f = bhl2 /3:5: (36)
1A TaBPOBBIX CEUCHUH
Wpr i = 20y of (h—X) + 55 > (37)

roe Ip o — MOMEHT MHEpUMH IUIOIIaH CCYCHUA CXKAaTOH 30HBI 0€T0Ha OTHOCH-

TeJIPHO HYJICBOH JIMHUMU;
Sph o — CTATHYECKUH MOMEHT IUIOINAJM CEYeHHSA pACTAHYTOH 30HbI OeToHa

OTHOCHUTEIHHO HYJIEBOH JIMHUH.
[Tos10KeHUe HYT€BOM JIMHUY ONpeeniAeTCA 13 YCnoBua: Sp o = 0,5 (h — x) Apy,

rme Ajp; — IUIOMWAAb pacTAHYTOH 30HbI OeTOHA.

2.28. BenuuuHa oGparHoro msrubaroimiero MomMeHnra My ; OMpeldenaeTca Kak
CyMMa MH3rubamummXx MOMEHTOB B pacCMarpMBacMoOM CEYCHHH OT IECHCTBHA
YCpeJHEHHOTO Beca (pyHOAaMEHTa M I'DYHTa Ha ero yCrynax 4 IoJIe3HOH Harpy3KH
Ha 10T ¢ 3a BBIYETOM MOMEHTA OT PeaKTHBHOIO [JaBJjIcHUsA IpYHTA IO MOAOILUBE

$yHIaAMeEHTa

M, ;=05(7.,d+q)cih - M,;, (38)

FAC 7Y,y — YCPCOHCHHBIN yOCTbHBIH BeC (PYyHIaMEHTa M TPYHTA Ha €r0 YCTymax,
npHHMMaeMslil paBrbIM 20 kH/M® (2,0 1¢/Mm%) ;
d — riryGHHa 3an0>xeHUA QyHIOaMEHTa OT YPOBHA IUIAHHPOBKH
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¢; — pacCTOAHHE OT HaMMEHee Harpy>XXeHHOro Kpas QyHIaMeHTa [0 pac-
CMaTpuBaeMoro ceuyeHus (1o rpaHH KOSIOHHBI WY MOAKOJIOHHHKA H
10 TPaHAM CTYIIEHEH) ;
M pi = H3rudaroumi MOMEHT B PacCCMaTpUBaEMOM CE€YEHUM OT PEAKTUBHOIO
[ABIICHUA I'PYHTA 110 MOJOLIBE PyHOAMEHTA.

2.29. Usrubaroumie MOMEHTBI M,,; B PacyeTHBIX CEYCHHAX ONPEMENIATCA OF
JNeHCTBHA PEaKTUBHOIO [aBJICHUA I'PYHTA MO NOINOUIBe QyHIaMeHTa, BHIYUCIIAC-
MOFO ¢ y4€TOM Harpy3kKH OT COOCTBEHHOro Beca QyHaMeHTa, TPYHTa Ha €ro yc-
TyIax ¥ [I0JIC3HOM Harpy3KH# Ha MOJI Ha BCIO LIMPHHY WIN IJIMHY GYHIAMEHTA.

B 3aBUCUMOCTH OT BHJia JIIOPHI HABJICHHUA TPYHTa HU3TrHOaolMe MOMEHTHI
M ,; B ceuenny | Ha PaCCTOSIHMM C; OT HAWMEHee Har PY>KEeHHOTO Kpasi hyHIamMeHTa
MO>XHO BBIYUCIIMTD 110 popMyiaM:

MpM TpalcUUCBUIHOH WIM TPEYroJIbHOM OJMIope MHaBlieHUA rpyHTa (IpH
€, x < 1/6) B HampasieHuw fieHCTBUA MOMeHTa M, (uepT. 17, a)
My x = [N+(7.,,d+ q)lb] X
X ci (1 —6eo,x/1+4ey xc;/1%)[21,
(39)

rge 3KCHEHTPUCHTET MpOAOJIBHOM
CHJIBI

7 yiddliedd yibe LTI

750

o x = (M+ Qh)[[N+

* (vegd+t q) b ]; (40)
Ipy¥ HENOJHOM KacaHdM IOJJOUIBbI

dyHIamMeHTa U TrpyHTa npu /4 >
| > eg,x > ll6,mna c, > 3ey 5 — /2

T

| (uept. 17, 6) B HaTpaABICHUYN JCHCTBUL
& “@;__ N R S I MOMeHTa M,
4 S0 ) — Myiy={N+(v,d+q)lb] X
X (¢; ~3eq x +1/2)°)27(1]2 -

YETE — eo*,..wc)2 (41)

ag) fime ] P max
Ly
+—
4Lz} }

Yepr. 17. PacueTHsie cxeMbl o

CCYCHHUSA NpH NMpOBEpKe NMpoY-
o) | Fmax r
HOCTH H2 OOparHLIH MOMEHT

BHEUCHTPCHHO HAarpyXeHHOro

(QYHOAMEHTa
7‘&4252}_ ‘
a —npue, < l/6; 6 — npu
4 4 114 > e, > 1/6
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AHAJIOTHYHO BBIYUCTIANTCA MOMEHTH! M, |,
BETCTBEHHO Ha €, ,,, b;

[IpH HEMOJIHOM KaCaHHWM Nodowmspl GyHnaMeHTa B TpyHTa npu I/4 > ey > 1]6,
ms ¢; < 3eq — I/2 narnbarorine MOMEHTEI M,;=0.

2.30. Ilpu HeBbinonHenmm ycnousa (35) ceueHMe rOPH3OHTANIBHOW apMaTyphI
B PacTAHYTOH 30HE OT HEHCTBHA 06paTHOrO MOMeEHTA onpeenaercsa no popmyne

(43) pnsa npaMoyronbHOro (IUIA HIDKHEH CTYNEHH) WIM TaBPOBOI'O CEUCHMI.

C 3aMEHOM BEeNWYMH €, ., / COOT-

ONPEAEJIEHHE CEYEHHH APMATYPHl IUVTHTHON YACTH OYHIOAMEHTA

2.31. Ceyenne pabouedt apmaryphbi mopoiBel QyHmameHTa (A ¥ Ay —
COOTBETCTBEHHO BJOJb CTOPOH [ M D) omnpepensercd U3 pacyeTa Ha U3rub KoOH-
COJIbHOT'O BbLIETa IUIMTHOH 4acTH GyHOAMeHTa HAa OEHCTBHE OTHOpPA IPYHTA IIO[
MOOOIUBOH B CEUEHHMAX IO rpasi KOJOHHBI WIK IIOOKOJOHHMKA U NO I'PaHAM CTY-
neHei pyHnameHnTa. IlonGop apmarypst A.(4A,,) pexoMeHOyeTCA BECTH Ha LU~
pury (uHy) dyHAaMeHTa.

[Ipu pewcrBuM Ha pyHOaMeHT H3rnbarIMX MOMEHTOB B IBYX HanpaBJieHUAX
pacyeT MPOYHOCTH IUITMTHOH YacTHU IIPOU3BOAUICA PA3LEIIBHO A KaKIOTO Ha-
MIPaBJICHUA.

Onpenenenne IUIOIIANU CEUEHUA apMaTyphl B i- M PacueTHOM cCedeHHH IUTHT-
HOH 9aCTH NPpOU3BOOUTICA CIIEAYIOLUMM OOpa30oM: BBIUHUCIIAECTCA 3HAUCHHE

M.
0y = ‘_'_"‘L'i_""' : (42)
Rb btﬂf)ho,f

roe M; — pacyeTHbIt MOMEHT B PaCYETHOM CEUCHHH I;

b;(l;) — mmpuHa cXaToil 30HbI (B BEPXHEH Y3CTH) PaccMATPHBAEMOIO Ceye-

HUSA;
h, ; — paboyass BbICOTa pacCMaTPHUBaeMOrO CEUCHHA.

[lo tabn. 20 ,Jlocobug Nno NMpOeKTHPOBAHHIO OETOHHLIX U XKETEIO0ECTOHHBIX
KOHCTPYKHHHM M3 TSAXKENbIX H JIerKuX O0eTOHOB 6e3 INpeaBapHTENIbHOrO HallpsDKe-
HHS apMAatypbl B 3aBHCHMOCTH OT 3HAaueHMA p ONpeneraeTcsa BeJIMUMHa V, IUIO-

IIaab CeYeHUA apMaTyphbl BBIVHCIACTCA O popMyTie
Agirsh) =Mi/Rspho,n (43)

roe R, — pacueTHOE CONMPOTHBIICHHE apMAaTypBl.
2.32. Usrunbaome MOMEHTBI B PacUeTHBIX CEUEHHUAX IUTHTHOH YacTH ompene-

NAITCA OT HOEHACTBHUA PEeaKTHBHOrO JIaBJIEHHA IpYHTa IO MOMOLIBE PyHAaMeEHTa

6e3 ydyera Harpy3kKH OT COOCTBEHHOro Beca QyHIAMEHTa U I'PYHTa Ha €ro ycry-
nax. B 3aBHCHMOCTH OT BHJIa 31IOPHI JaBJIeHWs rpyHTa u3rubalonie MOMEHTHI B

i- M CeYeHWM Ha pacCTOSHHMHM C; OT HauGojiee Harpy>kKeHHOro Kpasa ¢yHnaMeHTa
BEICIIAIOTCA 110 GOPMYITIaM:
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NpH TpameuHeBHOHOM M TPEYTONBHOH SMOPaX NaBJIeHUs IPYHTa [pu e, , =
= (M, +Q,h)/N<1/6] B vanpaBneHum feAcTBHA MomeHTa M, (uepr. 18, g, 6)

M =Nc} (1+6e, [l —4ey c;/P) ]2 (44)

IpH HEeMOJIHOM KaCaHWH NofouiBsl ¢hyHIaMeHTa ¢ rpyHToM (mpu //4 > ¢, , >
> 1/6) B HanmpapnieHuM NeicTBHA MOMeHTa M, (Yepr. 18, 6)

M,;=2Nci[1—2c;/9(1—2e5 )13 —2e, ,). (45)

AHTOTHIHO BBIYHCIIAIOTCA MOMEHTBL M),; C 3aMeHOH BeIHUHH €, ., [ COOTBeT-
CTBEHHO Ha €, ,,, b.

Yepr. 18. PacuerHnie cxeMbl sl onpenene-
HMA apMaTypsl BHEICHMTPEHHO HarpyixeH-
Horo GynnaMenra
4 — TpancuueBHAHAas 3Imopa; 6 — TPEyrokb-
Haf D3IIopa; 6 — TpeyrolpHad 3Imopa ¢
OTpRIBOM IpH 1/4 > e, > 1/6

T ] e 7 “‘EEI{[[[[HM Z Wﬂm

2.33. Onpenenenue ceYeHWHW apMarypbl NMOZOLIBBI B Haubojlee pacmpocrpa-
HEHHOM CJTyvae — I BHEUEHTPEHHO HAarpy)XeHHOro QyHJaMEHTA IIPpH JCHCTBHU
H3rubapnIero MOMEHTa B OTHOM HaNpaBiIeHMM, ITOKa3aHoO Ha uept. 19 H B ¢op-

mynax (46)—(57).
Ceuyenne apmarypsl, mapauielibHO#i cTOopoHe /, B cedenun I—1I mo rpaHd Ko-

JoHHBI (cM. 4ept. 19) Ha Bcio LIMpuHY PyHIaMeHTa ONpenenaeTca CleAyoLHM
oOpa3oM: BHIUUCIIACTCA 3HAUCHUE

o =M, _ I/Rbb hz,ph (46)
rpe ﬂ]—l =NC§_1 (1+6eﬁ/l—43001_1/12)/21;

B 33aBHCHMOCTH OT 3HaUYCHHA Q¢ ONpeEAciigeTCA BENIHUMHA V;, IDIOIUAMAb CeYeHMA
apMartypbl NPHHUMAIOT 110 hopMyTIe

Ast =MI—I/Rst0,plr (47)
TO K€, IO FPAHAM CTyNeHeHk B ceuennu 2—2 (cM. ueprt. 19):

0o =M2—2/Rbbl(h01 +h2)2, (43)
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Yepr1. 19. PacuerHble cXeMbl H CEUCHHUA TIPH ONPEACTICHUN 2pMAaTYpbl BHCHEHTPEHHO Harpy-
KeHHoro GpyHaaMeHTa NpH ACHCTBHH H3ru6aiouero MoMeHTa B OAHOM HampaBJIeHHH

roe M,y_5=Nc5_5 (1+6ey/l —deqcy_y/ )21
Ag=M;_»/Rsv(hoy +h2); (49)
B ceueHHH 3—3 (cM. uepTt. 19):
a0 =Mz_;/Rybh2,, (50)
rae ]I_/f3__3 =Nc;_3 (1 +6e,/l —4e, 03_3/12)I21;
Agp =M3.._3/R3Vh01- (51

Ceuenue apMarypsbl, NapalieNIbHOE CTOPOHE D, B CeYEHHH IO IPaHU KOJIOHHBI
! /
1'~1" (cm. yepr. 19) Ha BCI0 ANMUHY (GyHOAMEHTAa ONPENECNACTCA CAeoYIOLUM
06pa30M: BBIMUCIACTCA 3HAYEHHE
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Qo =ﬂ1'-1’/Rb [, (h:),pl)zr (52)

rac My_pr=Ncp_p12b;

B 3aBHCHMOCTH OT 3HAUEHMA O OIPEHCNAETCSA BENWMHHA V; IUIOUIaOb CEYeHHS
apMaTypbl BbIMHCIIsETCA TI0 dopMyrie

Agp =My 10 /R, ‘Vho',pl! (33)
TO X, N0 IPaHAM CTyneHeit B ceuenuu 2’ —2' (cm. uepr. 19):
Qo =M2'—2’/Rb L (hl;l + hz)z ; (54)
rae Mz’_z* =NC’§'_2'{2b;
Agy =Myi_3/Rov(hoy +hy); (55)
B cevennn 3 —3' (cm. uepr. 19):
_ , 2
ap =Mz _ 3/Ry lhy, (56)
r'pe ﬂ3l_3l =NC§I_3'I2b;
Ay = My_u/R.vhy, . (57)

B dopmynax (46) —(57):

M;_; M,_ 5 Mj_3;— nsruGaloliie MOMEHTbI Ha HIMPUHY QYHAAMEHTA COOT-
BETCTBEHHO B ceuerusax 1-1, 2-2, 3-3;

JWI:__ }r,ﬂzr_ 91,M 31 _ 3+ — u3ru6aroumpe MOMEHTB! Ha [JIHHY dgyrmamema COOT-
BETCTBEHHO B cevenuax [ —1',2'-2', 3'-3.

ApMupoBaHHe MOOouIBbI ¢yHIAMEHTA MPOUIBOOUTCS MO HAHOONBILIEN TUIONA-
OU CeYeHMs apMaTyphl, onpenensemoin no ¢popmynam (47), (49), (51) B ooHOM
Hanpaenenuu ¥ (53), (55), (57) — B npyrom.

JlonmyckaeTcA OOpbIB CTep)KHEH apMaTypbl H3a KOHCOMBHBIX YYacTKax QyH-
JAMEHTHOM IUTMTHI Ha PacCTOSHMM OT I'paHH MOMKOJIOHHMKA (KOJIOHHBI) HE Onu-
xKe hy ) TpH BBHINONMHEHMH YCNOBHA O, .. S 1,6Ry, b0 i o O s v ),
h, ; — MaKCHManbHas IOMEpeyHas CWIa, CpefHAA UIMpHUHAa W pabovad BbicOTa
i-r0 YCTyTIa Ha YYacTKe C YMEHbUIEHHbBIM apMUPOBAHUEM.

O6priBacMman apmarypa AO/DkHAa ObITh 3aBelieHa Ha AJIMHY He MeHee [, 3a
CeYeHHE, ITe OHA MOTHOCThI0 HCIIONNB3YETCA.

Ipy sToM ponyckaerca o6poi MeHee 50 % crepxueit, TpeOyeMbIX B ceUEHUH
0 rpaHy NOAKOJIOHHHKA (KOJIOHHEI) .



PACYET HNOMNEPEYHLIX CEYEHHH NMOJKOJIOHHHKA

2.34. [IpoBepka NPOYHOCTH OETOHHBIX K XENe306eTOHHBIX NMOTKONIOHHHKOB
NPOU3BOJIKICA 110 IBYM CEYECHUAM 110 UX BBICOTE:

NpAMOYTOJIBHOTO CeYeHUA B YpOBHe IUTMTHOM YacTu (ceueHue I—1, yeprt. 20) ;

KOpOoOYaTOro ceyeHua CTaKaHHOW YaCTH B YPOBHE 3a/IeJIAaHHOrO TOpIa KOJIOH-
Hbl (ceyenue 2—2, cM. uepT. 20).

0 1-7

Yept. 20. PacueTHble CeHeHHMsI OETOHHBIX H XKene300eTOHHBIX IO-
KOJOHHUKOB

2.35. Pacuer npsaMOYTONBEBIX ceyeHMH [—/ NpoON3BOOHUTCA Ha CIEOVIOLLIHE
BeJIMYMHBI PACUSTHRIX YCWIMH (BBIMMCIEHHBIX C YYETOM BecCa IOMKOIOHHHMKA M
Harpy3oK OT ONMPAKLIMXCH HAa HETO (PYHIAMEHTHbIX OaJioK) : NMPOROJIbHY CH-
my IV, narubaronme MoMeHTBI M, UM,

Pacyer xopobuaroro ceueHuss 2—2 NPOU3BOOUTCA Ha NPOAOIIbHYI0 cIy NV —N
H usrubarue MoMeHToI M ., M., (B ypOBHeE 33[I€JIaHHOTO TOPIIA KOJIOHHBI) .

BenwuuHa nIpoqobHON CHITBI /Y, MPHHUMAETCS COTMACHO yKa3aHuaM . 2.20.

2.36. B obwem ciryyae pacyer MpsAMOYTOJIBHOIO ceueHusa [—] mpOM3BOOUTCA
Ha KOCO€ BHELEHTPEHHOE CKaTHe. B CBA3M CO CIOXHOCTBIO BBIUMCIIEHHH PEKO-
MEHIYETCA MNPOK3BOAUTh €ro ¢ MCHONE3OBAHHUEM CTAaHIAPTHBIX IPOrpaMM Ha
IBM wmnu ¢ momouipio rpaduKoB Hecyunie# COCOOHOCTH (CM. npwi. S) — WA
/KeJIe300eTOHHBIX CeYeHUH, N0 (pOopMyIiaM NpHil. 4 — N1t GETOHHDBIX CEUeHUI.

2.37. B cnyuae, eclii BelIMYMHA IMPHUBEOCHHOTO0 MOMEHT4 B OBHOM HallpaBJie-

HUY cocTaBiisgeT He Oonee 0,1 MOMeHTa B Jpyrom, MeHpIIMHA MOMEHT HOIIyCKa-
€TCS He YYMThIBaTh, H CEUYCHHE pACCUATBHIBACTCA KAaK BHEUCHTPEHHO CXaTioe B

OIIHOHU ITNIOCKOCTH.

™

27



2.38. [Ipn BhruKMcieHNH M3rMOalOIMX MOMEHTOB ISl NPsiMOYTOJIbHOTO ceve-
A ] —1 MOIDKEH YUMTHIBAThCA CIIyYadHbH IKCUEHTPHCHTET €, KaK Jjid 3/IEMEH-
TOB CTAaTHYECKH ONpedeifieMbIX KOHCTPYKUMH B COOTBETCIBHMH C YKa3aHHAMH

m. 1.21 CHull 2.03.01-84.

2.39. [ina NOOKOJIOHHHMKOB, HaXOOALIMXCA B TIPYHTE, NpU COOTHOIUIEHHA
h, f/ bcf < 6, a TaKXKe MOAKOJIOHHUKOB C A - f/ b. f < 4 NpH OTCYTCTBUHM 3aCHINKH
IPYHTOM KO3(pPHUMEHT ) MPHHUMAeTCA paBHBIM 1. B ocranpHuIx cnyvasx Bemu-
YMHY KO3(QOpHIHEHTa 7 CNEOyeT ONpeesATh B COOTBETCTBHHM ¢ mm. 3.6 ¥ 3.24
CHull 2.03.01-84. B 3T0M cinyyae pacueTHas UIHHA NOOKOJIOHHMKA IPHHHMA-
CTCA PaBHOH Iy = h . (TIpH HATMUMM 3aCBIUIKH), [y = 1,2h ¢ (Tpu OTCYTCTBHH
33CBINKH) .

2.40. [Insa BRIABNIEHUA HEOOXOOMMOCTH PACUETHOTO apMUPOBAHHUA MOIKOJIOH-
HUKAa B 30HE MPAMOYTOJILHOIO CeYeHHA NIepBOHaAYaJIbHO IPOU3BOAMTCA NIPOBEPKA
ero IPOYHOCTH KAK BHEUEHTPEHHO CXKAaTOro OETOHHOI'O CEUEHUsI COTJIACHO M. 3.5
CHull 2.03.01-84.

Pazmepbl CKaTOH 30HBI H €€ Iiowanap A, 1A OeTOHHBIX HeapMHPOBaHHBIX
NOJKOJIOHHUKOB PEKOMEHIYETCsT OIpelesiaTh No ¢GopmyisiaM, NPUBEIEeHHBIM B
npwi. 4 mid 4etbipeXx GopM CXaToH 30HBI B 3aBUCHMOCTH OT BEJIMYMHBI 3KCLCH-
TPUCUTETOB.

Hna ¢opm cxaroi 30HBI 1,3 U 4 olpedensIoTca pa3Mepsl, IUIOUIAAh CeICHHA
CXKaTOH 30HbI A}, ¥ MpOBEPAETCA MIPOUYHOCTh OeTOHA U3 YenoBUA N S Ry A4,.

i1 2-1 GOPpMEL CKAaTUA OIpedeNIAITCA pa3Mephbl X K ¥ U MOJI0XKEeHUe LEHTpa
TSDKECTH CKAaTOH 30HBI ¢, U C,,. beTOHHOE ceyeHME YHOBNETBOPSAET YCIIOBHAM

Yo
NMPOYHOCTH HPH BBHIIOIHEHHH YCIIOBHH: Cy > €y, ), > €y,

[Ipu pacueTe OETOHHBIX IMOJKOJIOHHUKOB IIO HquHgCTH Pac4eTHBIE COIIPOTHB-
jeHus 0eTOHa cledyeT IIPUHUMATh ¢ HeOOX0auMbIMH KO3pPHIMEHTaMHU Y CIIOBUHH
pabotel cornmacHo Tabm. 15 CHull 2.03.01-84 (1A GeTOHHBIX KOHCTPYKIMH
Ypo = 0,9; IpH OETOHMPOBaHMHM NMOAKOJIOHHHKOB B BEPTHKAJIBHOM ITOJIOXKEHHH
IpH BbICOTE cNod 6eToHUpoBanus Gomee 1,5 M v, 5 = 0,85).

Ilpu BrImONHEHMU OETOHHBIX NOAKOJIOHHKKOB MODKHB! ObiTh BLHINOJIHEHEL
KOHCTPYKTHBHbBIEC TpeOOBanua 1. 4.23.

2.41. [IpoBepxa HPOYHOCTH NPAMOYIOJBHOIO XKEJIe306€TOHHOTO CEUYEHUS
I—-1 (cm. yept. 20) npu AeHCTBMM MOMEHTa B OOHOM IUIOCKOCTH IIPOU3BOOUTCA
no ¢opmynam (36) —(39) CHull 2.03.01-84.

[Tpu pacueTe MPOYHOCTH MPAMOYTOIBHBIX CEUECHHUH >Xerne300€TOHHBIX MOJKO-
JIOHHUKOB CXAaTYI0 apMaTypy peKOMEHIyeTcA He yuMTeIBaTh. B 3TOM Ciyuae
apMHPOBaHKE NOJAKOJIOHHU KA BHIIOJIHAETCSA B COOTBETCTBHH C. I1. 4.21.

IIpopmonpHad  apmatypa  JKene3o0eTOHHBIX  INOAKOJIOHHHKOB  JOJDKHA

6p1Th MOogobpaHa C yuyeToM TpeGOBaHMI IO LIMPHHE DAaCKPBITHA TPEeLMH (CM.
pa3g. 2).

2.42. Pacyer KoOpoOuatbix ceueHmit 2—2 (cM. uept. 20) IpOU3BOIUTCA
KaK BHEIEHTPEHHO CXATBIX Xele300eTOHHBIX CEYECHHMH Ha yCWIHMA, YKa3aHHble
B I. 2.35 6e3 yueTa BEIMHYHH 7}, €.
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s KOpoDYaThIX CEYEHHHM CTAKaHHOH YacTH NOAKOJIOHHHMKA IpPONONIbHYIO
apMaTypy HOMYCKAeTCs ONpENeNATh Ha OeHCTBHE YCIOBHBIX M3rHOaroIux
MOMeHTOB My, M, Ge3a yuera HOPMAIBHOMN CW/IBI, Pa3[ENBHO AR KAXKIOTO Ha-
[IpaBJIcHHA H3I‘H5&

Warubaromme MOMEHTDI M, M, onpenmensoT OT AEACTBYIOUMX CWJl OTHO-
cUTeNLHO Touek K, k' (ueprt. 21) IIOBOPO‘I‘a KOTOHHbI. MOMEHTBI B IUTIOCKOCTH

X MPUHAMAKT PaBHBIMH:
npn ex 2> lpf2 Mgx = 0,8 (Myx + Qxd, —0,5NI;); (58)
HpH 10/2 > €x > lc/6 M;cx = 0,3Mx + Qxdp. (59)

AHUTOTHYHO BBIMMCIIAIOT M3rubatolme MoMeHTsI My, M, ky C 3aMeHoOH M,
Q. !. cOOTBeTCTBEHHO Ha M » @y b

T
-~ A
Nl My
NN N
N"\*I‘Nﬁn
e

Yepr. 21. PacyeTHaa cxemMa CTaKaHKBOI YaCcTH NOAKOJOHHHKA

] — TOpHU3QHTANIBHEIE CETKH

2.43. IIpn pacuete xene300eTOHHBIX IIOAKONIOHHUKOB pacyeTHbie COIPOTUB-
JIeHMsa OeTOHA ClielyeT NPUHMMAThL ¢ HeoOXOgMMbIMM KO3 pHiMeHTaMH yCII0-
BUH paboThI (Y, = 1,1 umu v,, = 0,9) B 3aBUCHMOCTH OT XapakTepa yYHTbIBaE-
MbIX Harpy3ok (cm. 1abm. 15 CHull 2.03.01-84).

2.44, llonepeyHaa apMarTypa CTakaHHOM YacTH NOAKOJIOHHUKA, BBINIOJIHAEMAs
B BUJe TFOPU3OHTAIIBHLIX CBAPHBIX CETOK, OMpedenseTcA B cedeHuu [—1 (cm.
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yepT. 21) NO pacuery Ha ycClOBHBIe H3ruGalonme MOMeHTsI My, M} , onpenernse-
mble 1o popmynam (58) u (59).
[Dromans ImonepeyHoN apMaryphl CeTOK (CyMMapHasi IUIOmiafnp CTEpXKHEH B

OHOM HallpaBJICHUH) OMNpeOeNaeTCs U3 ypaBHEHHH:
n

n f
2 RyAgzi=Mp; %2 RgAgzi =My, (60)

rie Ag; — IUIOWIaAb CeYeHUA BCEX CTEp)KHeH apMaTyphl B OQHCM HallpaBlIeHHH
Ha I- M YpPOBHE;
Z; — IPHBA3KA CETOK IOIIEPEYHOH apMaTyphl K TOPIY KOJIOHHHI.

2.45. lIpy OIMHAKOBBIX OUAMETPaX CTEpXHEH apMaTypbl CETOK M OOHUHAKO-
BOH MapKe CTaNy IUTOLab CeYeHUs paboyeH apMaTypbl CBApPHOH CETKH paBHA:

SX

n
mpu e > 1./2 A, = M, /R, Zz;; (61)
1

n
mpu I.[2> e > 1,[]6 A, = Micx/Rsf‘;Zf- (62)

AHaJIOTHYHO ompefenserca apmarypa Ay, OT U3rubanimx MOMEHTOB
4

2.46. B ciyyae pelcTBHUA IPOJOJIBHOM CWIBI B IIpedenax sAOpa ceYyeHud

(e<!./6, e<Db_[6) momepeyHOe apMHpOBaHMe IIOJKOJIOHHHKA HAa3HAYaeTca
KOHCTPY KTHBHO.

PACUYET IIOZKOJIOHHHKA HA MECTHOE CXATHE

2.47. PacyeT noAKOJIOHHHKAa Ha MeCTHOE cCXathe (CMATHEe) IoL TOPLOM

KOJIOHHBbI (WIM BETBH [BYXBETBEBOM KOJIOHHBI) BBIIOJIHACTCA B COOTBEICTBUH
c mn. 3.39, 3.41 CHull 2.03.01-84.

2.48. Ilpy pacueTe Ha MeCTHOE CXaTHMe [HAa CTaKaHa IOAKONIOHHUKA 0e3
NoNnepeyHoro (KOCBEHHOI0) apMHUPOBAHUS JOJDKHO YOOBIETBOPATLCA YCIIOBHE

Nc < "p!ocRb, locAIom » (63)

rome N, — pacueTHasA MPOMJONbHAsA CWIA B YPOBHE TOPIA KOJIOHHb! HIIH BETBH
JIBYXBETBEBOH KOJIOHHEBI, ONpeaernAeMas no 1. 2.20;

Vioc — KO3bduimeHT, paBHbii npu €, < [,/6 (b./6) — 1,0, npm
€y > 10/6(60/6) — 0,75§;

Ry joc — PacueTHOe COMpOTHBIICHHe GETOHa CMJATHIO, ONpeReNIseMoe IIo
dopmyne

Rb, loc — ‘plocRb ’ (64)

3
P~ Yiloc — l/ AIOCZ /AIGCI , HO He Boree 2,5, (65)
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3nech R, — NpH3MeHHasA INpOYHOCTb O€TOHAa NONKOJOHHHMKA, NMPUHHMAaeMas
KaK Ig OCTOHHBIX KOHCTPYKIUMH C Y4YeTOM HEOOXOaMMBIX
KOIQ(HIMEHTOB YCIIOBHH pabGoTBl  7v5.,, 7p, MO TaOMm. 15
CHull 2.03.01-84;

Ap, ., — WIOIIAAL NMONEPEYHOTO CeYeHHA MOKKOIOHHHKA,;
Ajpe, — IWIOWAb TOPIA KOJOHHBI WIH BeTBH iBYXBETBEBOMH KOJIOHHBI.

2.49. [Ipy HeBbINONHeHMH YyCNOBHA (63) HIDKe NHa CTaKaHa JOJDKHBI OBITH
YCTaHOBJIEHBI CETKH KOCBEHHOrO apMHMpPOBAaHHA, Ce4eHHEe apMarTypbl KOTOPBIX
M LIar crep KHEeH onpenernsiorca mo m. 2.50.

2.50. Hecyman cmocoGHOCT ceueHHsI IIpU HAJIMYMM CETOK KOCBEHHOI'O apMu-
POBaHHA ONpPeHeNAeTCA U3 YCIOBUA

Ne < Rb,redAlom ’ (66)

rae N, Aj,p, — CM. 1. 2.48;

R} req — NpHBEEHHAsA NpPH3MEHHAas NPOYHOCTh GeroHa IpH paboTe Ha
MECTHOE COKaTHE, onpenengemMan o popmyrne

Rp red = Rp¥ioe, p * ¢ ey R 5y Ploc, 53 (67)
3

l/ Aoc,/Ajoe , » HO He Bostee 3,5;

TAC  Qloc, b ~
R xy — PAacCUETHOE CONPOTHBIIEHHE ApPMATYPhI CETOK.
Ploc,s = S5 — 354100, /Ay (68)
Hyy = (MxAgly ¥ ny Ayl )[AyfS, (69)
e A,f — IDIOIaJb CeYeHHA BeToOHa BHYTPH KOHTYpa CETOK;
n,, Ag,, I, — COOTBETCTBEHHO UMCIIO CTEpXKHEH, IDIOIIaAb IOMEPEYHOro
CEUYCHHA M [QJIMHA CTEPXHA B OJHOM HalpaBfieHUH (CUMTaA B
OCAX KpaiHUX CTepXxcHEH ) ;
r:y,Asy, Iy — TQ K€ B [ApyroM HanpaBjIeHUH;
S — PacCTOsAHHE MEXAY CeTKaMH.
¢ = 1/(0,23+ {), (70)
V = lxyR¢ 5y (Rp +10) ; (71)
Rs,xy, Rb — g MIla.

2.51. MUHMMAIBHOE YHCIIO CETOK NPHUHHMAeTCA paBHeIM 2 (cM. 1. 4.28).
IIpu 3TOM BBINONHAETCA IIPOBEPKA HA MECTHOE CXKaTue 6eTOHA B YPOBHE HIDKHEH
ceTku no ycnopuw (63). IDmomaps cmarua A;,., B dopmyie (63) ompene-
JIAI0T KaK
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Ao, = (b, +22) (I, + 22), (72)

rie Zz — pacCTOsSHME OT JHA CTaKaHa [0 HIXKHEH CEeTKH.
- Ilpn HeBbINIONTHEHMM YCNOBHA HNPOYHOCTH (63) cneAyeT yBenHYMTb UYMCIIO
CETOK [0 TPEeX MIIH YEThIPEX C COOTBETCTBYIOLIEH TPOBEPKOMX.

PACYHET OYHOAMEHTOB 110 OBPA30BAHHIO H PACKPOLITHIO TPEHIHH

2.52. PacyeT no oOpa3soBaHMIO U PaCKpBbITHIO TPELUMH IUTMTHOH 4YacTH QyHIa-
MEHTa ¥ NMOJKOJOHHUKA Npou3BOoaUTCa B cooTBeTcTBUM co CHull 2.03,01-34.

Jinsa xopoOuaToro ceueHHMs MOJKONOHHWKA 22— 2 (N0 uept. 20), a takxke
A OpAMOYILOJIBHOIO ceyeHusa [ —1 B TNOAKOJNIOHHMKAX, NPOLEHT apMupoO-
BaHUSA KOTOpPBIX MO OAHOHM cropoHe He npeBmpmuaer 0,008, wnm pacrarusaio-
e HaNpsOKEHMs ¢ 1O HaMMeHee CKATOH rpaHy He NpeBpuUANT 2Ry, ..,
pacyeT 110 0O6pa30BaHHUI0 U PAaCKPBITUIO TPELLMH He IIPOU3BOUTCA.

BenmuunHa pacTAruBamouiero HanpsikeHUA onpeeiisaerca no popmyre

= N/A?'t?d — (M + thf)/1,75 W?'Bd' (73)

2.53. Pacuer mo o0pa3soBaHMIO M PAaCKpbITHIO TPelMH IUTMTHOM YacTH ¢yHpa-
MEHTa NpPOM3BOOMICA I CEUCHHA, B KOTOpOM Tpeldyercd MAKCHMAIIbHOE
KOJTMYECTBO apMATYphbl U3 pacieTa MO MPOYHOCTH.

- 2.54. [IpoBepka UMpHHBI PacKpbITHA TpelMH He TpeOyercs, eCnM OT [eH-
CTBUA IIOCTOAHHBIX, /JIMTCABHBIX MW KpaTKOBPEMEHHBIX Harpy3oK, BBOJUMBIX
B pacueT ¢ KO3b(PUIMEHTOM HAJeKHOCTH MO HArpy3Ke Yy = 1, TPEUMHBI HE
oOpa3ywrca. PacueT no o0Opa30BaHUK TpeudH, HOPMAJIBHBIX K ITPOAOJIBHOH
OCH 3JIEMEHTA, BBINIOJIHAETCA B cooTBeTCTBMH ¢ 1. 4.5 — 4.7 CHull 2.03.01-84.

2.55. OnpeneneHue IMUPUHLI Gppe PACKPBITUA TPELUUH, HOPMAIBHBIX K IIpO-
OONBHOH OCH 3MEeMEHTOB (YHOAMEHTa, MPOU3BOAUICA B COOTBETCTBHM C yKa-
3aHuAMY 0. 4.14—4.16 CHull 2.03.01-84 u pexoMeHpauuamMu nm. 2.56—2.60
Hactosawero Ilocobus.

2.56. [IpoBepka IUMpHMHBI pPAaCKPBITUA TpeWiMH sl H3rubacMoi IUIUTHOM
9aCTH ¥ BHELEHTPEHHO CXKAaTOTO IOAKOJIOHHHKA NPH OFHOPALHOM apMHUPOBAHUH
He MPOU3BOOUTCA B CIIEAYIOLINX Cy4asax:

ecni Ko OUIHUEHT apMUPOBAHUS CeUeHHUA M, PABHBIH OTHOUIEHHMIO IUIOLATHU
CeyeHUs apMaTypsl Ay win A p K ITIOMAgH COOTBETCTBYIOLLEIO ceueHHUA OeTOHA
Ipu pabouel BBICOTE Ao, Ijig apMaTypsl kiaccoB A-II u A-111 6onee 0,02;

eclI¥ IIpH JIIOOOM Ko3(pPpHIpeHTe apMUPOBaHHA CeUeHHUS OUaMeTp apMaTyphl
Knacca A-1l He npeBbilaeT 22 Mm.

2.57. PacueT LUMpHMHBI PaCKPBHITHA TPEIMH, HOPMAIbHBIX K MPOJIOJILHONH OCH

JIEMEHTA, IPOH3IBOOUTCA TOJIBKO OHH pa3.

2 _
ecriu M, /M, = 3 TO NpOBEPACTCA MPOAOIIKMTENIBHOE PACKPBITHE TPECLIMH

OT JJIUTENIbHOIO JEeUCTBYA NOCTOAHHBIX M [JIHTEIbHBIX HAaIPy30K;
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ecrd M,, /M, < -—32—- , TO MPOBEPACTCA HEIMPONOIIKHTENbHOE pacKphITHE

TPEUMH OT JCHCTBHA MOJIHOH Harpy3KH,

3gece M, — usrubatoumi MOMeHT M, OT NMOCTOAHHBIX H JUIMTENIPHBIX Ha-
I'Py30K,
M,, — cyMMapHbIi MOMEHT M, OT NOJIHOM Harpy3KH, BKIIIOYAKIIEH H
KpPaTKOBpPEeMEHHbIE Harpy3KH.

2.58. lllupuHa pacKpPLITUA TPELHH d,,., MM, onpe,uenae'rca o ¢popmyiie

Appr = 91M0,20(3,5 — 100 ) |/ d/E (74)

roe ¢; — KO3QQHUUHEHT, NMPUHUMAEMBIA paBHBIM:IPH yieTe KpPaTKOBpeMeEH-
HbIX HArpy3oK H HENPONOJKUTENIBHOrO OEHCTBHA IMOCTOSHHBIX H
IVTHTEJIbHBIX Harpy3ok — 1, npu y4ere poJOJIKHATETIBHOIO JEHCTBHA
NOCTOSAHHBIX M UINTENbHBIX HArpy30K A PyHOAMEHTIOB, pacHoJIO-
JKeHHBIX BbIILIE YPOBHA IPYHTOBBLIX BOI, ¥ IIpH NEpeMEHHOM YPOBHE

I'PYHTOBBIX BO[,

@ = 1,6 =15 u; (75)
g QYHOAMEHTOB, pacloOIOXKEHHBIX HMD)KE YPOBHA TIpPYHTOBBIX
Bog — 1,2;

n — KO3pPHUHEHT, MPpUHUMaeMblH paBHbIM | HpH CTEP)XHEBOH apMaType
NepHOOHYECKOTO Npo WA, NpH rnagxKon — 1,3;

M — KO3)PHUMEHT apMHPOBaHUA CeueHUs, MPHHUMAEMBIA PaBHBIM OTHO-
LICHHIO IUTOINAMH CEeYeHHA apmMatypsl K IUIowand ceyeHus OeToHa
(mpu paboueii BricOTE /1y M Oe3 yuyeTa CXKAaTbIX CBECOB IOJIOK), HO
He 6onee 0,02

d — pdaMerp apMarypel, B MM, MpHHMMAaeMbIA MPH PA3THUHBIX HA-
METpax CTep>XHEH U3 YCIIOBUA

= (ny di + n,d; + nyd; )/ (nyd, + nyd, + n3dy). (76)

Hnsa cnaboapMupoBaHHBIX 31eMeHTOB nipy u < 0,008 uM,, < M, mwupuHy
PAaCKPBITUA TPELIMH OT HENPOOOJIKHUTENIBHOIO NEUCTBHUSA BCEX HArpy30K HOMycC-
KaeTCA OINpeleNnATh JIMHEMHOH MHTepNONAUMEH MeXIy 3HaueHHeM a,,. = 0 npu
MOMeEHTax:

My = Rbf, ser wpl; (77)

U 3HaYeHHeM d.r., BIYMCIIEHHBIM NO ¢popMmyne (74), IpH MOMEHTe
rae My =My + Ybh®Rpy, ser (78)
Y = 15ua/n, Ho He 6osee 0,6; (79)

b, h — uMpHUHa ¥ BBICOTa CEUEHHA CXKAaTOH I'DaHH.
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B popmyne (79) u, n — obo3HaueHHus Te Xe, Uro B popmyne (74).
IIpn sTOoM HMpHHA NPOMOJDKHTEIBHOIO PAaCKPBLITHA TpEeIHH OT JeHCTBHA

NOCTOSAHHBIX M [UIMTENBHBIX HArpy3oK OIIpeHeNnfeTcsi YMHOXEHHEM 4,,. OT
ACHCTBHA BCeX Harpy3oK Ha OTHOILLEHHE

oM, /M., , (80)
e ¢;, = 18 9, M_,../M,, ,Ho He meHee y.

MoMeHT comnpoTHBIIEHHUS NMPUBEOEHHOrO CeYeHMA I KpaWHEero pacTaHYTOro
BOJIOKHA W;,; peKOMeHyeTCA ONpeNenaTs o popMynam:

HpH pacyeTe MOOKONOHHHKOB ¥ IUTMTHOM 4acTH ¢yHOaMeHTa (HMXKHAA CTY-
NEHB) NPAMOYTONBHOIO CeYeHHA

Wy = (0,292 + 1,54 ,0/bh + 015A  o/bh) bh* ; (81)
IIpH pacueTe IUTHTHOH YaCTH CTYNIeHYaToro pyHaaMeHTa TaBpOBOroO CEYEHUSA
Wpl=2(Ib,o +0:IS’0)/(h—x) +Sy,, (82)

rae [ b o Iml — MOMEHTbhI HHEPIIMH COOTBETCTBEHHO IUIOAIM CeYyeHHA CHKa-

TOM 30Hbl OeTOHa M pacTAHYTOH apMaTyphkl OTHOCHTEIIBHO
HYJICBOH JIMHHH.

2.59. BermmyuHy 0, DONYCKAaerTcs OIpeAeNATh YMpOLIEHHBIM CIOCOOOM IO
dopmyine

o, =RM/M,,, (83)

rae M, — npenenbHbI MOMEHT N0 POYHOCTH, PABHBIM

Mpr = McalAsf/Ast ’

roe M,,; — MOMEHT OT JEHCTBUA IMOJIHOH HAarpy3ku ¢ ko3dpouimeHTOM HaIeX-
HOCTH [0 Harpys3ke 7f> 1;

A — dakTHUeCKas IUTOWANb NPHHATOH apMaTyPBhI;
A, — naowanb apMarypsl, Tpebyemas 110 pacyeTy IpOYHOCTH.
2.60. lllupuHa HempOMOJDKUTENILHOrO PacKphiTHA TPEUIUH OT HOEeHCTBHA MOJI-
HOM Harpy3KH OfipefeNnAeTcs Kak CyMMa LIMpPHHb! paCKPbITHA OT IIMTEJILHOTO
NEeHCTBUA IMOCTOSAHHBIX M [UIMTENBHBIX Harpy30K H INpHMpaIleHUs IWPHHBI pac-

KPBITHA OT HEHCTBUA KPaTKOBPEMEHHBIX HArpy30K, OlpenessieMoro npH Kosd-
¢ummenre ¢; = 1 no popmyne

Aepe = 8cepey — Bpreq Tcrcy 5 (84)
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rme 4a.,0, — WIHpMHA paCKpbITHA TPEUIHH OT KpPAaTKOBPEMEHHOTO [IeHCTBHA
MOJIHOM HArpy3KH;
dope, — HAYANIPHAA IIMPHHA PACKPBITHA TPEIIMH OT NOCTOSHHBIX U M-
TEJIBHBIX HArpy30K (NpH UX KPaTKOBPEMEHHOM HOEHCTBHM) ;
Qcpc, — IHPHHA TPOMNOIDKHTENBHOTO pPAaCKpPBITHA TPELUMH OT [EHCTBUA
MOCTOSAHHBIX H MJIUTEIIBHBIX Harpy30K.

2.61. Ina dbyHnaMeHTOB, HaXOOALIMXCA B HearpecCMBHOH cpele, IpH pac-
MOJIOXKCHHHN JJIEMEHTa BbBILE WM HIDKE pacCYETHOrO YPOBHS TIPYHTOBBIX BOJ
LIMPHHA HENPOAOJDKUTEIIBHOIO PaCKpPBITHA TPEWMH 4., JOIDkHA ObITh He Oonee
0,4 MM, poporkuTeIbHOro — He 6onee 0,3 mm. IIpu pacnosnoxeHu: 371eMeHTa
B I'pyHT¢ IIpH NMEPEMECHHOM YpOBHE IPYHTOBBIX BOJ ILIMPHHA HENPONOJKHUTEIIb-
HOIO pacKphBITHA TPEWIWH 4., OOMXHA ObITh He 6oree 0,3 MM, NPOOOIIKUTEIIHHO-
ro — He 6oinee 0,2 MM.

2.62. Ilpy HanmuuMK arpecCUBHOM Cpenbl MpefesIbHO NOMYCTHMAA LIIMPHHA pac-
KpBITUA TpelMH npuHuMaeTcsa no CHull 2.03.11-85.

3. PACYET OTHAEJIbHO CTOAIUX ®YHIAMEHTOB
MO0 CTAJIBHBIE KOJIOHHLI

OCHOBHBIE NMOJTIOXEHHNA

3.1. OcHOBHBIE pa3meppl IUTMTHOH 4YacTH (PyHHAMeEHTa M ITOJKOJIOHHHMKA IIO
NMPOYHOCTH ¥ PACKPBITHIO TPELIMH ONpPEIEIIAIOT TaK XKe, KaK H s GyHOAMEHTOB
OJ, XKene300eToOHHbIe KOJOHHBI (CM. pa3f. 2).

3.2. OTMeTKa Bepxa NMOOKOJIIOHHHKA M pasMepnl €ro B IUIaHE OIpeAeNIsaioTCs
B 3aBHCMMOCTH OT pasMepOB H IIPHHATOro crnocoba omupaHusa OalliMaka H Me-
TOAa MOHTa)Ka CTalIbHBIX KOJIOHH (cM. I1. 3.14).

MuHHMAaNIbHBIE pa3Mephl MOAKOJIOHHHKOB CTAJIBHBIX KOJIOHH ONIPENCNAITCA
PACHOJIOKEHHEM aHKepHbIX OONTOB [Jisi KpeIUIeHMA KOJIOHH, paCcCTOAHUEM OT
ocH Gonta mo kpas ¢yHaameHta (cm. 1abi. 1w n. 3.13) H pasmMepaMu ONOPHBIX
IDTUT OallMaKoBs.

OYHOAMEHTHbBIE BOJITH, KOHCTPYKTHBHBIE YKA3AHHA

3.3. OyHmaMeHTHbIe OOJITBI ONISf KpEIUIEHUSA CTPOUTENIBHBIX KOHCTPYKIMH
IOJDKHBI MIPOeKTHPOBaThcA B cooTBeTcTBMM co CHuII 2.09.03-85.

KoHCcTpyxkimu  OONTOB  JIOJKHBI  BBINOJHATHCA B COOTBETICTBHH C
I'OCT 24379.0-80u I'OCT 24379.1—80.

3.4. [Io KOHCTPYKTHBHOMY pellieHH10 60JITbI MOTYT ObITh C OTTHOOM, C aHKEP-
HOM IUIMTOH, MpAMbIe H KOHHYECKHE (tabn. 1).
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Ta6nunal

BonTel C otT60M C anxepHoH [Ipamzie KoHuveckue
IUTATON

12-48 1248

HOuamerp (o pesdb
be) d, MM

JCKU3 =
I'nyOumng 3apenxku H 10d 10d
PaccTosiHme  Mexay 5d 10d
ocisMH Oonros C
PaccTostHiie OT OCH 4d 6d 5d 10d

Gonra go rpaun |/

3.5. o cnocoSy ycranoBxH CoNThI NOAPa3ACNAIOTCA HA YCTaHaBMBACMbIC 10
GeToHMpOBaHKMA GYHOAMEHTOB, B KOTOpble OHH 3aAe/bIBAlOTCA (C OTrHOOM H C
aHKepHOH IUTHTOM), M yCTaHaBAMBacMble Ha TOTOBBIC QYHAAMEHTE! B KOIOMUbI
WM CKBAXUHB! (IIpAMBIE, H30IHYThIE K KOHHUECKHE) .

3.6.Ilo ycnoBuaAM 3KcCIDryaTanuH O0THI IOApa3feydlIcs Ha pacyeTHbie M
KOHCTPYKTHBHBIE:

K pacyeTHbIM OTHOCATCA 60JThl, BOCIIpHHHMAlIONME Har py3KH, BO3HHKAONME
NpH SKCIUTYaTalHH CTPOHTEIIbHBIX KOHCTPYKIHH,

K KOHCTPYKTHBHBIM OTHOCATCR OOJITHI, NpedycMaTpHBaeMble A1 KPEIUICHHA
CTPOHMTEJIbHBIX KOHCTPYKIMH, YCTOMYMBOCTh KOTOpBIX NPOTHB ONMPOKHILIBAHHA
I caBura obecneunBaeTcsa cO6CTBEHHBIM BECOM KOHCTPYKIHH.

3.7. Bonthl ¢ OTTHOGOM ¥ aHKepHOH IUTMTOH MOTYT IPUMEHATHCA 1A Kperie-
HHA CTPOHTEIBHBIX KOHCTPYKIMit 6e3 OrpaHHYeHHH.

Boithl, yCTaHaBIHBAEMble B CKBAKUHBI, He ClieAyeT MpHMEHATH JJId Kpemie-
HUA HEeCYLIMX KOJIOHH 3[0aHMH M cOOpYyeHHH, 000pyIOBaHHbIX MOCTOBBIMH Kpa-
HaMM, a TaKXKe 1A BBICOTHBIX 3[1aHMH M COOPYXXeHMH, BeTpOBaA HArpy3xKa i
KOTOPBIX ABJIAETCA OCHOBHOM. )

3.8. Mapky craneit pacueTHsix GONTOB, JKCILTYaTHPYEMbIX IIpH PacuieTHOM
apMHeil TeMIlepaType HapyXHOro Bosfyxa o MuHyc 65 ~C BiIIIou., ClIEAYeT Ha-
3HauaTh COrjylacHoO Tabn. 2.
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TaOnuuwa 2

PacueTHad 3HMHSLA Munyc 40 °Cu Ot munyc 40 Ot MuHyC 51
TeMIIEPaTypa HapyX- BBIIIIE no munyc 50 °C | pommuuyc 65 °CBxinou.
HOro BO3MyXa, C

I i — - i i e

Ber3xkn? 09I'2C-6 09I2C—8
no I'OCT 380-71 10I'2C1-6 10I'2C1-8
no I'OCT 19281-73 no F'OCT 1928173

Mapka cramm

Il ppuMevuanue. DONTRI mONyCcKaeTcd HM3roTaBJIKBaTE U3 OPYIrHX MapoK CTallH,
MeXaHW4YeCKHE CBOHCTBA KOTOPHIX He HH)Xe CBOHCTB MapOK CTaJjieH, yKa3aHHbIX B TaOJHLe.

3.9. s Somon mMaMeTpoM 56 MM U DOosiee ITpH pacYeTHOH 3MMHEH TeMIle-
parype Munyc 40 ° C H BbIE MOMYyCKaeTcA NPUMEHATh HHU3KOJIETHPOBAHHYIO
crans Mapok 09T2C—-2 u 10I"'2C1-2 (TYOCT 19281-73).

3 10. IIpn pacueTHOH 3MMHeH TeMIeparype Hapy>XHOro BO3OyXa IO MHHYC
65 °C Hu3konernpoBanHsie ctaym Mapokx 09T2C—8 u 10I'2C1—8 nosIxKHbI HMETh
vaapHyio BaskocTs He ke 30 Ix/cM? (3 krc - M/cMm?) npu TeMmepaType Hc-
meITaHusA MuHYC 60 °C.

3.11. KoHcrpykTuBHBIE GONTHI BO BCeX ciyuyasX (IpU pacueTHOH 3MMHEH
Temreparype no muayc 65 “C) momycKaeTcs H3rOTABJIMBATH U3 CTAIH MAapKH
Ber3kn2 mo I'OCT 380-71.

3.12. MuHuManeHyIo rnyOuHy 3amenky 6oiToB B 0eTOH H miA 6eTOHA Kiac-
ca B12,5 u crasm mapku Ber3xkn2 cnenyer npuHMMaTth no tabn. 1.

s APYTHX MapoK cTaseii 60JiTOB WM KJaccoB OeTOHa riyOHMHY 3afelIKH
6onroB H' cnemyer onpenenars o ¢gopmyiie

H'>Hm1mg ] (85)

roe m; — OTHOHICHHE pacYeTHOTO CONPOTHBIICHMS pacTsOKeHHI0o OeTOHa Kiiacca
B12,5 x pacueTHOMY CONpOTUBJICHUIO O€TOHA IPHHATOI'O KJ1aCCa;
M, — OTHOLIEHHE PAaCYETHOrO CONPOTHBIIEHHS PACTAKECHHIO MeTaUIa DONTOB
NPHHATOH MApPKH CTAIM K PAacueTHOMY COMPOTHBIICHHIO CTAJIM MapKH
Ber3xkm2.

s OosroB guamerpom 24 MM um Gonee, yCTaHaBNIMBAaeMBIX B CKBaXHMHAX
roTOBBIX PYHIAMEHTOB, KC3()dUIUEHT M, CllefyeT NpHHHUMATh paBHBIM 1.

3.13. Ina KOHCTPYKTHBEBIX OonroB ¢ orrubamu rinyOuHy 3ajenku B OeToH
JONMyCKaercsa HpHHHUMATh paBHoM 15 d, mna 6ONTOB ¢ aHKEPHBIMH IDIHTAMM —
10d, mna GonroB, YCTaHABIMBAaEMBIX B CKBOXHHBI, — 5 d.

MunumansHeie OONyCKaeMble PacCTOAHMA MeXAy ocAMH 6ontoB C H OT OCH
KpaHHUX 00/TOB A0 rpaHed ¢yHgaMeHTa [ npuBeneHrt B Tabn. 1.
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Paccrosiusa Mexay 6Gonramu, a Takxe OT OcH GonroB 1o rpaHu ¢pyHIaMeHTa
IOIyCKaeTCd YMEHBINATh Ha 2 d IpH COOTBETCTBYIOLIEM YBEJIMYCHMH TTyOHMHbBI
3aJeJIKH Ha S d.

Kpome TOro, paccTosHme oT ocH GOJTa 710 rpaHH QyHAAMEHTa JONYCKaeTCH
YMEHBIIATh HA OOMH OHAMETp NpH HAIHYMH apMIPOBaHHA BePTHKAJIbHOH I'paHH
dbyHIaMeHT2 B MECTe YCTaHOBKH Sorra.

Bo Bcex cnydasx pacCTOsiHHe OT OcH 6oJira 710 rpaHM dbyHAaMeHTa JOJIXKHO
ObITH HE CBbhILIE, MM

100 nna GonroB mmaMeTpoM o 30 MM BKIDY.
150 ) 1 ) t ) S 48 L %
200 -} % 3 CB- 48 £ 1) "

3.14. B 3aBHCHMOCTH OT CITOcO0a MOHTaXXa CTAJIBHBIX KOJIOHH ONpeNeaiTCA

OTMeTKa BepXxa ¢yHOaMeHTa U HONOJIHMTeIbHbie TpeOOBaHMsA IIpH €ro BO3Be-
JEHUMN.

IIpu Ge3BpIBEpOUOM MOHTAXE CTAJIHBIX KOJIOHH, HMeloumX ¢dpe3epOBaHHbIHA
TOpEll ¥ CTPOTaHYI0 IUIKTy OalliMaka, TpebyeTcsl yCTpOHCTBO NOMIMBKH MO, IUTH-
TOH Gamrmaxa TonumHou S0—70 MM, uro ¥ onpenenser OTMeTKy Bepxa ¢pyHaa-
MEHTa.

[Ipn MOHTaXe CTAIbHBIX KOJIOHH ¢ 0alIMaKOM B BHJi€ IUTUTBI, IPUBAPEHHON K
CTepXKHI0 KOJIOHHBI, BBIGOJIHASTCA BBIBEpKa KOJOHHEI, UIA 3TOr0 aHKepHbIe
6OJIThI HOJDXHBI MMETh HOIIOJIHUTEIIbHLIE ralkKM K 1IauObl, pacnosnaraeMmseie Mop
OIIOPHOM IUIKTOH OalllMaKa, Ha KOTOpbIC YCTaHAaBNIMBAaeTCA KOJIOHHA BO BpeMs
MOHTaXa.

IIpu TaxoM crioco6e MOHTaXa CTalIbHBIX KOJIOHH TpeOyercs yCTpOHCTBO NO-
JIMBKM IO IUTHTOH OailiMaxa ToiuwmHOH 100—150 mMm; aHKepHnie GONTHI IIpH
3TOM CH&O’KEHbl raMkKamMM M LIaU0aMM, paCHOIOKEHHBIMH BBILIE M HWOKE TUIUTHI
OalimMaka.

MOHTaX CTAJIBHBIX KOJIOHH C 00JIeryeHHOM BRIBEPKOH 0OecieuNBaeT TOYHOCTD
YCTaHOBKH KONOHH IIpH YMEHBLICHHH CJIOXHOCTH UX H3TrOTOBJICHUS.

3.15. YcraHoBKa aHKepHBIX GONTOB IIPH BO3BeHeHHH QYHIAMEHTOB Tpelyer
HaJIMYKA CHEIMANIBHBIX KOHIYKTOPOB.

PexomeHnnyercss ankepibie GONTHI BHIIOMHATD OOBEAHHEHHBIMH B JKECTKHUE
6ok, ycTaHOBKAa KOTOPBIX CTPOTO PHKCHPYETCA NHpH GeToOHMpOBaHMM DyH/a-
MEHTOB.

PACYET AHKEPHLIX BOJITOB

3.16. PacueTHoie COMpOTHENEHHA MeTa/lia GONTOB pacTskeHuio Ry ciemyer
npuHuMaTh 1o 1abn. 60 mpun. 2 CHull 11-23-81.

3.17. JuameTtpsl, miomanu ceyeHys GONTOB NO pe3nbe ¥ pacueTHbIE COMPOTHB-
JICHHUA pa3pbIBY ClieHyeT IIpHHMMATh 110 1abn. 3.
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Tadonuuya 3

PacueTHOe ycunue Ha Gont, MH (1c), OpH MapKe CTalHu

Ber3xn2 0512C 10T2C
M10 0,523 0,00722 0,72 0,00920 0,94 0,00947 0,97
M12 0,768 0,01061 1,10 0,0135 1,39 00,0139 143
M16 1,44 0,0199 2,06 0,0253 2,61 | 0,0261 2,68
M20 2,25 0,0310 3,22 0,0396 4,08 0,0408 4,18
M24 3,24 0,0448 4,63 0,0541 5,87 0,0587 6,02
M30 5,19 10,0717 7,42 0,0914 | 9,39 0,0939 9,64
M36 7,59 0,1048 10,85 0,1301 13,33 0,1301 13,33
M42 10,34 0,1428 14,76 0,1772 18,19 0,1772 18,19
M48 13,80 0,1905 19,71 0,2366 24,26 0,2366 24,26
MS6 18,74 0,2588 26,76 0,3212 33,05 0,3212 33,05
M64 25,12 0,3468 35,90 0,4187 43,05 0,4067 41,90
M72 32,23 0,445Q 46,00 0,5371 55,24 0,5218 53,71
M80 40,87 0,5644 58,38 0,6811 70,10 0,6617 68,10
M990 53,68 0,7413 76,67 0,8691 89,43 0,8691 89.43

Ilpumewanne PacueTHnie miowamu onpeaeneHsl no CT C3B 182-75.

3.18. [Inowanp nonepeysoro cedeHua 60nTOB Io pe3nde A, cnemyer onpene-
NATH N0 popMyIIe
1,05P
Rpq ’

Agg = (86)

rae P — pacueTHas Harpyska, ZEHCTBYIOLIasA HA OOJT;

Rps — pacueTHOE CONPOTHBIIEHHE MaTepHana bonra.,

3.19, lIna CcxkBO3HBIX CTAIHHBIX KOJOHH, HMEIOIIMX pas3fenbHble 0a3sbl
(uepT. 22), BENMUMHA PACUeTHOH HArpyskd P, Ipuxopsuasacs Ha oouH OOINT,

onpenenseTca no popmyne
P = (0,5N — M/h) |n,

roe N, M - cOOTBETCTBEHHO HpOAOIbHAA CHIa H M3rubaolliMi MOMEHT B CKBO3-

HOH KOJIOHHE;
h — pacCTOSHHE MEXY OCAMM BETBEH CKBO3HOH CTAJIBHOH KOJNOHHBI,

n — YuciIo 60TOB KpelUTeHHs BETBH.
3.20. s 6a3 CTanbHBIX KOJIOHH CIUIOUIHOrO THMa (uepT. 23) BenMUUMHA pac-

JETHON HArpy3KH, IPUXOJAINAACA HA PacTAHYTbIC OOJNTHI, ONPEACHALTICHA B COOT-
BETCTBHHM ¢ yka3auuamu I. 3.20, ¢ popmynamu (38), (39) CHuII 2.03.01-84
INSI BHEUEHTPEHHO CXKATbIX XXEJIe300€TOHHBIX 3JIEMEHTOB IPAMOYTOJIBHOIO CE-

YCHHA.

(87)

39



Yept. 22. CxeMa CKBO3HOH CTANLHOK KOMOHHDI
1 — auxepHnut font

HYepT. 23. PacyeTHan cxeMa uist onpefesicHUs YCHIHH B aHKepHBIX OONTax
CTAJIBHOK KOJMOHHDI CIUIOLIHOrQ THIA

1 — anxkepHRI# Gont

PacuetHoe ycwine P B aHKepHoM 6oirTe pexoMeHayeTcs onpenelsaTs 1o ¢gop-
MyTe
P= (Rpbpx—N)/n, (88)
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roe Rp — pacueTHOE CONMPOTHBIIEHHE GETOHA OCEBOMY CXKAaTHIO C YUETOM KO3d-
GUUHEHTOB Y4, Vb3, Vb9
bp — UmMpHHa ONOPHOMH IUIUTHI 6a3bl KOJIOHHBI,
N — nipoposbHAA CHIIA B KOJIOHHE;
1N — YHCIIO PacTAHYTHIX DOJITOB, pacHONIOXKEHHBIX C OJIHOH CTOpPOHBI 6a3hl
KOJIOHHBI,;
X — BBICOTa CXKAaTOM 30HBI OETOHA MO ONMOPHOM IIMTOM 6a3bl KOJIOHHBI,
onpenensieMas 1o popmyne

X = 0:5 (lﬂ t Ib)'_ b 0:25 (zd + Zb)z “N(zeﬂ + ld) /Rb bb » (89)

rae [, — paccTosHue MEXAY aHkepaMu (CM. 4epT. 23);
Iy, by, — COOTBETCTBEHHO JUIMHA M IIMPHHA ONOPHOM ILUTUTHI;

M .
g = —— — IKCUCHTPUCUTET NPOJONIBHON CHITBL.
N
BricoTa CXaTOM 30HBI X OrpaHHYMBAETCH YCIIOBHEM
x/l, <tg (90)

rae g = (0,85 — 0,008Rp)/ {1+ Rpa[1—(0,85 ~ 0,008Rp)/1,1]/400} (91)

Ilpu pacuere xo3dpdumMenTa ycnosuit paboThI T2 < 1 B dopmyne (91)
BMmecTo 400 nnopcrasnserca 500 MITa.

3.21. Bce Gonthl JOIDKHEBI OBITH 3aTAHYTHl HA BENMUMHY NpEIBapUTENBHOM 33-
TAXKH V, KOTOpYI0 HeobXoauMo npuHHMaTh pasHou V = 0,752,

3.22. bonTel cileAyeT 3aTATUBATh, KaK NIPABUIO, ¢ KOHTPOJIEM BETMUYMHBI KPY-
TAIETO MOMeHTa M, 3HaueHre KOTOPOTI'o CIENyeT onpenenATs no popmyne

M=VE, (92)

rge V' — ycwiue 3aTfKKH, OlpesenaemMoe no m. 3.21;
£ — KO3hGMIMEHT, YUMTHIBAIOUIMH FeOMeTpUYecKue pa3Mepsl pe3bObl,
TpeHHe Ha Toplie raiiku U B pe3bbe, NpHHUMaETCA N0 NpHIL. 6.

3.23. CaoBuramouiyo CWiy oT CTAJIbHOH KOJIOHHB! Ha (pYHIaMEHT HONycKaeTcH
IepeaBaTh Yepe3 CHIIY TPEeHHs, BO3ZHMKAWLIUYI0 IOl ONOPHOK IMTON Da3nl KO-
JIOHHBI OT JEeHCTBUA CXXUMAIOILEH TPONOJIBHOM CHIIbI C YYETOM YCHIIHM 3aTHKKH
6011OB.

JinAa CKBO3HBLIX CTANBHLIX KOJIOHH, UMEKHOWMX pa3geripHble §a3bl nold BETBH
KOJIOHHBI, COBHTrAawlas cina ¢, JeHCTBYOILAR B IUTOCKOCTH M3rubawiero Mo-
MEHT4, BOCIIPHHMMAETCA CHJIOH TPEHHA MO CXATOM BETBHI0O KOJMOHHBI H OIpeE-

zensaeTcsa no popmyne
Q0 <f(05N+Mjh), (93)

roe [ — xo3pduimmeHT TpeHns, paBHbH 0,25.
Jng CTabHBIX KOJIOHH CIDIOINIHOTO THIIA, 2 TAaxOKe MIA CKBO3HBIX KOJIOHH
IpH JEHCTBHM COBHUralolIEH CHIbI M3 IDIOCKOCTH M3armbalomiero MOMeHTa, CIBH-
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rajouass Cuja BOCOPHHUMAETCA TPeHMEM OT CHIIbI 3aTsDKKH O0ATOB M onpenens-
eTCA 110 popmMmyIie

Q<f(0,25n Agy Rpg + N), (94)

rie N — 4YnciIo OONTOB KPEIUICHUSA CKATOH BETBH IUIA CKBO3HOHM KOJIOHHDBI HITH
(A KONOHHBI CIUIOLUHOrO THIIA) YMCIIO CKAThIX 0ONTOB, pacnono-
YKEHHBIX C OJHOM CTOPOHBI 6a3bl KOJIOHHBI;
N — MUHUMaNIbHAA TIpOMOJIbHAA CKMMapINass CHWIA, COOTBETCTBYHOILAA
Harpys3kKam, [0 KOTOPBIM OIIpEAeTAeTCA COBHIaloias CHIa.
Ecrm ycimoBua (91) u (92) He ymomnersopsiorcs, Tpebyerca mpemycMoT-
peTh Iepenaqyy COBUTalollled CHIbI OT CTaJIbHOH KOJIOHHBI Ha QYHOAaMEHT C Mo-
MOILUBI0 VIIOPHBIX 37IEMEHTOB, 3a[€/TaHHBIX B TEJIO PYHOAMEHTA.

CbOPHO-MOHOJ/IMTHbBIE OYHAAMEHTbI CTAJIbHBIX KOJIOHH

3.24, COOpHO-MOHONMUTHBIE QYHIAMEHTBI, peKOMEHOYEeMbIe I NPUMEHEHNA
B CTPOMTENILCTBE, NOKa3aHbI Ha uepT. 4,5 (cm. n. 1.4).

JIT™M PyHOAMEHTHI MOryT ObITh MCIONB30BAHBI NOJ, CTAJIbHBIE KOJIOHHBI MPO-
KaTHbIX LEXOB.

3.25. OcobeHHOCThI0 PaMHBIX OBYXBETBEBBIX MOAKOJIOHHMKOB (CM. yepT. 4)
ABIIACTCA CIIOCO0 CONMPIKEHHUA CTOEK ¢ OTOJIOBKOM.

Ina 3paHui 6e3 nojBana paMHbIE HBYXBETBEBbIE NOQKOJIOHHMKH PeKOMEH-
OYETCA BBINMOJIHATh C XECTKHUM COMNpPSDKEHHMEM CTOEK C OrojIoBKom. B 3maHusax
¢ noasajioM (IIpM YBEIHYEHHOM pa3HOCE CTOCK NOAKOJIOHHHMKA ISl ONMpaHUA
Ha HUX KOHCTPYKUMH NoJaBarna 6e3 KoHCoJeH, ¢cM. 4epT. 4, 6) OronoBoK NMOOKO-
JIOHHUKA He TIOJTHOCTBIO OIMPAETCHd HAa CTOMKM MOAKOJIOHHMKA, 00pa3ys ¢ HAMH
YCIIOBHOE ILIApDHUPHOE COENUHEHUE, H BKIIIOYAETCA B paboTy Ha MONEPEUHYIO CUITY
¥ U3ruo.

Pacuetr paMHOro ABYXBETBEBOIO NOJKONIOHHMKA JaH B IpuMepe 3,

3.26. OcobeHHOCTAMH COOPHO-MOHONIMTHBIX (QYHOIAMEHTOB, COCTOALIMX H3
MOHOJIMTHON IUIUTHOM YacCTH, COOPHBIX BEPTHKANBHBIX IUIAT, YCTAaHABJIMBAEMBIX
Mo KOPOTKHM, HauboJee HarpyxeHHbIM CTOpOHaM G YHIaMEHTa, ¥ GETOHHOTO 3a-
HNOJIHEHHA MEXIY ITTHTaMH (CM. UePT. 5), ABJIAIOTCA:

nMpUMeHEHHE COOPHBIX IUTHT, BKJTIOYAOLIUX BCH BEPTUKAIBHYI0O apMaTypy
MOAKOJIOHHUKA WU ABNAWMUXCA INIEMEHTAMH HEChEMHOM ONaJlyOKH M ONIOpaMH
KOHAYKTOPOB 1Sl YCTAHOBKM aHKEPHBIX OONTOB;

obecrieueHre COBMECTHOM paboThl COOPHOTO H MOHOMUTHOro ODETOHOB.

3.27. COopsbie 27€MEHTHI NOAKONOHHMKA MOTYyT BBHINIOJIHATHCHA B BHOE IUIOC-
KHX MM peOpUCTHIX IUIMT, YCTAHABIMBAEMBIX B CTAaKaHbI INTMTHOH YacTH P yHIa-
MEHTA.

IIpy HeoOXOOMMOCTH apMHUPOBAHMSA BCEX I'PaHel NOAKOJIOHHHKA apMaTypHbie
CETKHU YCTAHABNMMUBAKTCA B MOHOJTUTHOM OETOHE.
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3.28. CoBmecTHan pabora COOPHBIX NEMEHTOB C MOHOIHTHBIM 6ETOHOM HOA-
KOJIOHHNKA 00€CIeuMBacTCA METIECBBIMH apMaTypHbIMH BBHTyCKaMM, IHEPOXO-
BaTOCTbI0 NIOBEPXHOCTH, NONEPEYHLIMH H INPOAONBHBIMH peOpamu (IpM HaIH-
YHH) . ‘

s cBA3M OCKUX COOPHBIX IEMEHTCB C IUIMTHOH 4acThblo0 YHIAMEHTA B
COOpHBIX JJIeMEHTaX B IIpedenax CTakaHa [PegycMaTPpUBAIOTCA HHIOHKH
(uepT. 24).
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Yepr. 24. Conpsxeniie cOOpHBIX 3JEMEHTOB € MOHOJIHTHOH 4acTs0 cOOPHO-
MOHOJIMTEOrO (pyHaMeHTa

3.29.PacueT COOpPHO-MOHOJIMTHBIX HOJKOJIOHHUKOB Ha 3IKCIUTyaTalliOHHBbIE
HArpy3KH peKOMEHAYeTCA IPOH3BOLAUTh KAK IJIA BHeUEI'TPEHHO CXaTbIX HETOH-

HBIX HJIM XeEJe300eTOHHBIX JIEMEHTOB 0€3 yueTa CXKaToH apMaTyphl.
iIpoBepka NPOUYHOCTH BHEUEHTPEHHO CXATOro OETOHHOIO MNOAKOJIOHHHKA,

KOorga pacTAHYTas apmarypa i pacuera He TpeOyercsi, BBINONHACTICA H3 YC-
JIOBUSA

N<bRpm(x+ARp t/Rpm), (95)

THe { — TOJNIMHA COOpHOM IUINTHI;
ARp = Rp — Rpyy,,
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sfgecs Ry, — pacucTHbIe CONMPOTHBIICHHA GETOHA COOTBETCTBEHHO COODHOH H
Rp,y  MOHOJMTHOH YaCTAM CEUCHHS.

BoicoTa CHKATOH 30HBI onpenenaerca no GopMyne

x=xe+ V/x%+ARpyt(2x¢ — 1)/Rpm (96)

toe X = 0,50.s— €= 005l.s.
Ecm x,< 0,5f, T0 X = 2x, .

Itowans ceueHHMA HeoOXOMMMOH pacTAHYTOM apMaTypbl BO BHCHEHTPEHHO
COKATOM JKene306eTOHHOM IIO/IKONOHHUKE 4 ; onpenendaerca no gopmyie

OTKYNa
As= (Rpm befx + ARp befler — N)[Rs . (98)

BricoTa c)XaTOH 30HBI onpeaenserca o gopmyne
xX=ly cf — I%,cf—* 2| Neg — AR bt (lcf" t)1/Rbm bcf ’ (99)
rje lo cf = lef — 0,5, eg=e+0,5(.r—1).

Ecmu x < ¢, 10 X=1ly cf — l/ I3 of — 2Neg/Rp bes (100)

3.30. C6opHbIe 3TEMEHTHI, KPOME TOrO, HeOOXOAUMO pacCUMTHIBATH HA MOH-
Ta)XHbIC HATPY3KH, 3 TAKXKE Ha ClTyYay TPAHCIOPTHPOBKH.

3.31. Ina obecneucHun COBMECTHOH paboThl COOpHBIX IUTHT ¢ MOHOJIUTHBIM
6eTOHOM KOJIMYECTBO INOIIEPEUHOM apMATyphl (BBOIYCKOB) HEoDXOOHMMO Ha-
3HAYATH U3 YCOBUSA

Asw > 7c b SRbt/st ’ (101)

roe A, — IUIOMANb CEUEHHs OJHOrO PANA APMATYpHBIX BHIMYCKOB (MeTensb
WIM CTEPKHEH) B FOPU3OHTAIBHON IAOCKOCTH;

Y, — k03bPUIHEHT YCIOBHA pabOThI, NPHHHMAETCH DABHBIM 0,35 nns
peobpaboTannoi (HesarnaxeHnoi) nosepxHocty ¥ 0,3 — Hng no-
BEPXHOCTH, CIleudanbHO o6paboTaHHOM mIeTKamH, C BTOIUICHHBIM
meOHeM, UMEIOIEH HACceuky WIM LNOHKYU. J{ng moBEpXHOCTH cOOp-
HpIX IUTHT, GOPMYEMBIX Ha MeTaUTMueckoM mopgaoHe, Y. = 0,6, Ha
nepesaHHOM nognoHe 7, = 0,45;

b — umpuHa COOpHOM IUIHUTHI;

S — paccTosiHMe MeXIY pAJAMH BBITYCKOB I10 BBICOTE, NPHHMMACTCH
ue Gonee 8¢,



Rp; — pacueTHoe CONPOTHUBJICHME MOHONMUTHOrO 6€TOHA pacTAKEHHIO;

R¢w — pacueTHOE CONPOTHUBNCHHUE META/UIA BHIIYCKOB PAaCTAXKCHHIO IIPH-

HuMaeTcs pasHbiM 147 MIIa (1500 krc/cm®) mns apMaTypsl Kiac-

ca A n 176 MIla (1800 xrc/cM?) mna apmatypsl xnacca A-Il.

MuHHMANIBHBINA NTPOUEHT MOMEPEYHOro apMUPOBAHMA (UHC/IO BHITYCKOB) [OJ-
*xeH ObiTh paBeH 0,15, 1. e.

u=Ag, - 100/bS = 0,15 %. (102)

B BepxHeH YacTH COOpPHBIX IUIMT HEOOXOOMMO MNpeaycCMaTrpHBaTh He MeEHee
OBVX PAOOB CTEPXKHEBLIX MINIU OOWH pAR NETHEBHIX BHIIYCKOB, 00beIUMHEHHLIX
FOPU3OHTANBHBIMU CEeTKaMH (HE MeHee [BYyX) KOCBEHHOI'O apMMpOBAaHHS,
pa3MelIeHHbIMH B MOHOJIMTHOM DeToHe.

3.32. I'nybuna 3apenku d, cCOOpHBIX 3JIEMEHTOB B CTaKaHbl MOHOJIHTHOM
IVIMTHOM YacTd ¢yHIaMeHTa olpelensieIca 0 KOHCTPYKTHBHBIM cooGpaxke-
HUAM HCXOAS U3 BBIIOJIHEHMA [UIMHBI aHKEPOBKH paCTAHYTBIX CTepXKHeH
apmatrypbl (cMm. 1. 4.10), a Takke M3 YCNOBHH cUeIvIeHHA GE€TOHa 3aMOHOJIH-
UHBaHUA C OETOHOM CTEHOK CTaKaHa M ¢ 0eTOHOM COOpHBIX IUIMT C YYeTOM
LIIOHOK B IUTHTAaX:

Ny, = 2dp (bp + 1) Ran ; (103)
Np=2d,(t+bo)Ryn +T. (104)

B ¢popmynax (103) u (104):
dyp, bp, I, — COOTBETCTBEHHO ITyOHHA, IUMPHHA H [UTMHA CTaKaHa,

R;n = 0,18Rp; ; (105)
Rin = 02Ry; , (106)

rue Rp; — pacueTHOE comnpoTHBiIcHHE O6eTOHa 3aMOHOJIHYMBAHHA OCEBOMY
PaCTAKEHHUIO;
I — casurammias CWia, BOCIpHMHMMAaeMas LIIOHKAaMH, IIPpHHHMMAaeMas
110 Ha¥MEHbIlIeMY U3 3HaYeHMHN:

T=0Rp,,In; (107)

T=2hRyln, (108)

roe 6, I, h — coorBeTcTBEeHHO I'TyOMHA, IJIMHA ¥ BBICOTA IHIOHKH;
Rp,m — pacueTHOe coNpOoTHBIIEHUE OeTOHa 3aMOHOIIUYUBAHMA OCEBOMY
CHATHIO;
n — wicno wnoHok (He Honee Tpex).



4. KOHCTPYKTUBHLIE YKA3AHHUA
N0 NMPOEKTUPOBAHUID OYHIAMEHTOB

MATEPHAIJIbI

4.1. Ina MOHOJIMTHBIX XeJle300eTOHHBIX (PYHOAMEHTOB cliegyeT NMPUMEHATDH
TSOKENbIM OeTOH KJ1accoB o ImpounHocTd B12.5 u B15 Ha cxarue, mpu cOOTBET-
CTBYIOEM ODOCHOBAaHUH JONIyCKaeTcA IIpuMeHeHHe OeToHa Kitacca B20.

[5issi 3aMOHOJIMUMBAHMA KOJIOHH B CTakaHe IpHMeHseTcA OeTOH KJiacca He
mwixe B12,5. BeToH moaroTroBKM noj NOAOIIBOM (QyHOAMEHTa NpPHHUMAeICA

Kknacca B10O.

4.2. ina apmupoBaHuda ¢GYHOAMEHTOB DPEKOMEHAyeTcA NPUMEHATH ropsye-
KATaHYI0 apmarypy nepuoaguueckoro npodpmna knacca A-I1I mo I'OCT 5781-—-82.
JIInsa cnaGoHarpyeHHbIX CEeUeHHH, IHe NMPOYHOCTh apMaTyphl UCIOJIb3YETCA He
MONIHOCTBI0 (KOHCTPYKTUBHBIE CETKH APMUPOBAHWUA MOOKOJIOHHUKA, CETKH
KOCBEHHOTO apMHpPOBAaHHA NHA CTaKaHa U T. 1.}, a TAKXXe B TeX ClyyvasaXx, KOraa
NpOYHOCTh apMaTypbl knacca A-III He MCHONB3yeTCA NMONHOCTBIO M3-32 OTPaHH-
YeHUA II0 PACKPBITHIO TPELIMH, JOMYCKAeTCss INPHMEHATh apMaTypy KJacCOB
A-II no I'OCT 5781—82 u Bp-I mo I'OCT 6727-80.

IFEOMETPHMYECKHE PASMEPH OYHIJAMEHTOB

4.3. MoHONMHMTHBIE (YHOAMEHTbl pPEKOMEHOyeTca IpOoeKTUPOBATh CTYIIEH-
YaTOro THUIA, ITIMTHAaA YacTb KOTOPLIX UMEET OT OOHOH [0 TPEX CTYIECHEH,

4.4. Bce pasmepbl ¢yHAaMeHTa crnenyer mnpuHumMarh KpaTtHeiMH 300 MM
(3M B coorBerctBuM ¢ I'OCT 23478-79) u3 ycIOBHA HX U3TOTOBJICHHUA C

IpUMeHeHNeM UHBEHTAPHOH HIUTOBOH ONAIyOKH.
I[Ipu cooTBercTBYyIOLIEM OOOCHOBAaHMH B CJIy4ae€ MAaCCOBOrQ NPHMEHEHHUA

WIH 18 OTHENIbHBIX MHOMBHAYalbEbIX PYHIAMEHTOB paspeliaeTcs MPpHHHMATH
pa3Mmepbl, kpatHele 100 MM B cootBeTcTBHH ¢ I'OCT 23477-79. |

4.5. Ilpy UeHTpaIbHOH HArpysKe NOAOHIBY (pyHOaMeHTa ciefyeT NPpUHHMATh
KBaJIpaTHOH. |

[Ipy BHELEHTPEHHOH HArpy3Ke, COOTBETCTBYIOLIEH OCHOBHOMY BapHaHTY
Harpy)xeHds, NOOOLIBY pPeKOMEHIAYeTCA INPUHMMATh MPAMOYTOJIBHOH C COOT-
HOIlLIeHWeM CTOpOH He MeHee 0,6,

4.6. BoicoTa ¢yHOaMeHTa A4 Ha3HayaeIrcsa ¢ Yy4YeTOM INyOHHBI 3aJIOXKCHUA
NOJOIIBBL U YpOoBHS oOpe3a ¢yHaameHTa. OOpe3 ¢yHOAameHTa XeENe300eTOH-
HbIX KOJIOHH 3[JaHMil clenyeT NPUHMMATh, KaK NMpaBwio, Ha orMmeTrke 0,15 mnsa
oDecrieyeHUA YCIOBUH BBINIONTHEHHs pabOT Hy1eBOro HUKIia.

4.7. PekoMeHOyeMble pa3sMepbl CEYCHUMH IOAKOJIOHHMKOB, BBICOT ¢yHIa-
MEHTOB M IUTMTHOH YaCTH, a4 TaK>e MOZOLIBbI lipHBeaeHb! B Ta0J1. 4.
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Ly

JcKU3 pyHaaMeHTa

1,5
1,8
2,1
2,4
2,7
3,0
3,6
4,2
Hanee
¢ l1arom
0,3 m

0,6 m

Tabnuna 4

MonyinbHbie pa3Mepsl QyHgaMeHTa, M, IIpu Moyne, paBHoM (0,3

COOTBETCIBEHHO hp ]

oy | Ry h
03 | 03 -

06 | 03 | 0,3
09 | 03 | 03
12 | 03 | 03
1,5 | 03 | 06
1,8 | 06 | 06

MIOJOILBBI
KBanpar- [IpAMO-
HOH yT'OJIBHOH
bxl bxl

1,5x1.,8
1,8x2,1
1,8x2,4
2,1x2,7
2,4 x3,0
2,7x3,3
3,0x3,6
3,3x3,9
3,6 x4.2

39x4,5 |

4,2x48
4,5%5,1
48 x5,4
5,1x5,7
5,4%6,0

NOAKOJIOHHHKa
o pAno- | Nod KOIOH-
BbIC KO- Hbl B TCM-

JIOHHBl | IlepaTypHBIX
bcf" Icf HIBax
bCfx le
0,6 x0,6 0,6x1,8
0,6 x0,9 0,9x2,1
0,9 x0,9 1,2x2,1
0,9x%x1,2 | 1,5x2,1
0,9x1,5 18x2,1
1,2x1,2 2,1x2,1
1,2x1,5 2,1x24
1,2x1,8 2,1 x2,7
1,2x2,1 -
1,2x2,4 -
1,2x2,7 -~




4.8, Conpsoxenue GyHIaMeHTa ¢ KONMOHHOH BBHINONHACTCA MOHOJHUTHLIM
mA GyHIaMeHToB NOA, MOHONMTHBIE KOJIOHHBI (4epT.25,4) M CTaKaHHbIM
Wis CcOOpHBIX WIH MOHONMMTHBIX (QYHOAMEHTOB MO/ COOpHBIC KOJIOHHBI

(eprt. 25, 6, 8).

8]

S

50| 1 (|20 3
Lof

[

Yepr. 25. Conpaxenne pyHaaMeHTa ¢ KOJOHHOMH

4 — MOHOIMTHOK;, 6 ¥ 6 — cOOpHOR; I — xonoHKa, 2 — NONKONOHHKK, J — IMTHAK YaCTh
dyHnamMeHTa
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4.9. Crakal Nop ABYXBETBEBbIE KOJOHHBI C PAaCCTOAHMEM MeXOy Hapyk-
HBIMH rpaHAMH BerBeH He Oosiee 2400 MM BrImonHAETCA 06MIMM oy 06e BeTBH,
¢ paccTossHMeM Oonee 2400 MM — paspgenbHO MOA KaXOy1o BeTBb. [Tog KOOHHBI
B TEMMOEPATYPHBIX MIBAX TaKXE pPEKOMEHOYETCA BBINOIHATL pa3/ie/IbHbIE
CTaKaHbI.

PasMmepn! CTakaHa M1A KOJIOHH CNleyeT Ha3HayaTh M3 YCJIOBHMA oOeclneucHHS
HeoOxomMMOH ITyOMHbI 3a[leNKH KOJOHHBI B ¢yHOaMeHT U olecrneuyeHus 3a-
30pOB, paBHBIX 75 MM IO Bepxy M 50 MM HO HH3Y CTaKaHa C KaXJIOH CTOpPOHbI
KOJIOHHBI (CM. 4epr, 25).

4.10. I'nybuHa crakaHa d npUHUMaeTcAa Ha SO MM Oonbllie ITTYGHHBI 3ae/IKH

KOJIOHHBI d ., KOTOpad Hasnaqaetrca U3 CIIEAYIOIMX YCIOBHHA:

s mnonhlx KOJIOHH — 110 JaHHBIM pabouen JOKYMEHTAlMH;

1A MHOUBUOYaTbHBIX MPAMOYTOJIBHBIX KOJIOHH — IO Tabi. 5, HO He MeHee,
yeM I10 YCIIOBMAM 3a[¢NIKU paboueit apMaTypbl KONOHH, YKa3aHHbIM B Tabn. 6;

15l AIBYXBETBEBBIX KOJIOHH:

npu I; > 12 m d, = 0,5+0,331,, (109)

HO He Gosniee 1,2 M,
rae l; — LMpHHa nBYXBETBEBOH KOJIOHHDI IO Hapy>KHbIM rpaHaMm;

mpu Iy < 1,2 M Kaxk iA NpAMOYTO/bHBIX KOJTOHH, ¢ GOMbLMM pa3mMepoM
ceueHHA /., paBHO:

I, = 1;[1-08(l; —~09)], (110)

HO BO BCEX Clyuasx He MeHee BEIWUMH, YKa3aHHbIX B Tabn. 6 u He Gonee 1,2 m.

Tadbnuna §

— -

OTHolleHHe TOIMHBI CTCHKHU I'ny6uHa 3aenKH KOJIOHH HIPAMOYTOBHOL O
CTaKaHa K BBICOTe BepXHEro CeueHHA d,. TIPH SKCUCHIPHCHTETe
ycTyna dyHaamenTa !/ h NPOLONBHON CHJIBL
Wi InyOuHe cTakaHa ¢/ ar"r —
(cM. vept. 7) e, < 21, € > 21,
> 0,5 Ic IC
< 0,5 l. l. +0,33(l, — 2¢) (eo/lc

npuveM I, < d. < 1.4 /.
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Tabnuma 6

Knacc I'nyGuna sanenxn paGouett apmarypnt d. npu
paboueit KonoHHa NPOEeKTHOM Kiacce 6eToHa
apMaTyphl —
B1S }__ B20
A-III  |[IpsarioyToNEHOTO 30d (184) 25d (15d)
ceyenad
IsyxscTBeBaf 35d (18 d) 30d (15d)
A-I1  |TIpaMOYTORRHOTO 25d (15 d) 204 (10d)
CeUcHHUA
JIByxBeTBeBaA 30d (15d) 25d (104d)

HpuMmMeyarnusna:l 4 — puamerp pabodelt apmMaryphl.

2. 3uavdenns B CKoGKax OTHOCATCA K InyOHHe 3amenkH coxaTol paGodett apMaTyphi.

3. Inuna 3anenky MoxeT OLITh yMeHbllieHa B ClIyuasax:

8) HelONHOTO HCHONIB30BAHUA PAaCUECTHOIO CeYeHHA apMaTyphl ANHHY 3aJelIKH Aoy cKa-
ercA mpuHumark g, N/R A, HO He MeHee YeM IS CTepXHel B cxarolt 30He, rie N — ycu-
JIHE, KOTOpOo€ [HOMNKHO OBITh BCCOPHHATO AHKEPYEMBIMH PACTAHYTHLIMH CTEpXHAMH, a
RoA, — ycanune, KOTopoe MoeT ObiTh BOCHPHHATO;

6) nprBapku K KoHuaMm pabouyux crep:xHed aHKepHBIX CTepKHel uim a6 (uepT. 26).
I1py 5TOM LI2BDBI NOJLKHBI PACCUMTHIBATHCA Ha yCHITHE, paBHOE
N = 15d;,R;A./1,. (111)

a) 5)

> 100 rre

L I—
A

i

¢2034d

a22,5d
T

Yepr. 26. [letaim anKepoBKK paboueii apmaryphl
4 — SRKEPOBKA BONONHHUTENBHBIM CTepXKHeM; § — aHKepopKa Liad 6o
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4.11. I'nyGuHy 3amenKu OBYXBETBEBBIX KOJOHH HEOOXOIUMO IIpOBEPATH
TaK)Ke 110 aHKepOBKe pacTAHYTOH BETBH KOJIOHHBI B cTaKaHe PYHIaMEHTa.

I'nybuHy 3ageniky pacTAHYTOM BETBHM JBYXBETBEBOHW KOJIOHHBI B CTaKaHe
HeoOX0[J¥MO NPOBEPATH [0 INICCKOCTAM KOHTaKTa OeToOHa 32aMOHOIMYHMBAHUA

¢ OETOHHOU MOBEPXHOCThIO CTAKAHA — 0 dopmyIie

d. > Ny {[2(1g+0,1) + hy — b, 1R;,} (112)
¢ OETOHHOM NOBEPXHOCTBI0O BETBH KONOHHH — 10 popMyiie
d. = Npl 2(be + he )Ry, - (113)
B dopmynax (112), (113):
d. — rinybuHa 3afelnKH ABYXBETBEBOH KOMOHHbI, M;
Np — YCWIIHE PACTsDKeHUA B BETBU KOJIOHHBI, IC;
h., b, — pa3Mepsl CeUeHUsA PacCTAHYTOI BETBH, M;
R,,, R, — BenuuuHa cuensieHus GeToHa, NpUHUMaeMasd Mo Tabm. 7, Tc/M>.

Tabnuua 7

BenuyuHa clieieHus 0o INMOCKOCTAM KOHTAaKTa OeToHa
3aMOHOJIMYMBAHRA ¢ OeTOHOM

Y N L

CTEHOK CTaKaHa R:m

BeTBH KOJIQHHBI Rgn

Onanybxa

HepepsaHHasg
MeTamnmmueckKas

[Ippmedadue BemmunHa Ry, OTHOCHTCA K O€TOHY 3aMOHONHUHMBAHHS.

4.12. MMHUMAJIBHY0 TOJILMHY CTEHOK HEApMHPOBAHHOIO CTaKaHa NMOBEPXY
crenyer HpuHMMaTs He MeHee 0,75 BbICOTHI BepxHe#t CTymeHH (MOJKOJIOHHMKA)
¢dyHnamenTa wiM 0,75 rnyOuHbl cTaKaHa d, u He MeHee 200 MM.

B ¢dyHmaMmeHTax ¢ apMHpPOBAHHOHM CTAK3HHOM YaCThI0 TOJILMHA CTEHOK CTa-
KaHa ONpeHessieICs pacueTOM Mo Nm. 2.34, 2.35 ¥ NpUHHMAETCA He MeHee
BeJIHYMH, YKa3aHHbIX B Ta0II. 8.

4.13. TonumHy faHa crakada GYHOAAMEHTOB CiefyeT NpUHWMATE HE MeHee

200 mmM.
4.14. lina omapaHna ¢GyHIAMEHTHBIX OaToK Ha PyHAzMeHTaxX ciegyeT Ipe-
OyCMAaTpHUBaTh CTroyibyaTeic HaOeTOHKM, KOTOpble BBIHOJIHAKICA HAa IOTOBOM

¢yHpameHTe. KpermieHne HabeTOHOK K QyHOAMEHTY peKOMEHOYETCSA OCYLUICCTB-
NATh 33 CYET CHEIUIeHMA OeTOoHa ¢ MpedBapHTENIbHO NONrOTOBIICHHOH NOBEpX-
HOCThI0 OeTOHa (pyHaaMeHTa (HaceUKH) MM NMPHBapKOH aHKEpOB K 3aKIIafHBIM
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M3NENMAM, WIM ¢ NOMOLIBI0 BHINYCKOB 3pMaTypbl, NPeRyCMOTPSHHBIX B Tene
dyupaMenTta (NpU OTHOWIEHMM BHICOTHI HAGETOHKW K €€ MEHbIIEMY pasMepy

B IlaHe = 15).

Tabnuna 8

TonnumHa cTEHOK CTakaHa [, MM

ABYXBeTBEBON
KOJNOHHBI

KOJIOHHEI IpAMOYTONbHOIO

HanpaBnetine ycnnus CeucHHUA C IKCUECHTPHCHTETOM
NpoaenbHONA CHITBE

Frm—

e, > 21,

e g

0,2 Id, HO He

B miockocTd HAarufanuero MoMeHTa 0,21,,H0He | 0,31,, Ho He
MeHee 150

MeHee 150 meHee 150

i

Tl

HU3 mnockocTd B3rnaoniero MoMeHTa 150 150

APMHPOBAHHUE OYHIJAMEHTOB

4.15. ApmupoBanne nofowsnl GYHIAMEHTOB ClemyeT NpOU3BOIMTH CBap-
HbIMH ceTikaMu 110 cepuut 1.410-3 u I'OCT 2327984,

4.16. B ciyuvae, xorga MeHblas M3 CTOPOH NOJOLUBBI B QYHHAMEHTE HUMeeT
pasamep b < 3 M, ciegyer npuMEHATb CETKU ¢ paboyeil apMaTypoit B [AByX
Hanpasicuuax (uepr. 27, a).

[Ipu b > 3 ™M npumeHsoTcA OTHEIbHbIC CeTKH ¢ paboueH apMarypoii B
OJHOM HampaBJIeHWH, yKIaZbiBaeMmple B ABYX Ijockocrax. [Ipu 3Tom paGouas
apMaTypa, napajulenbHas Gonsiueif CTOpoHe NMOACOIUBHI /, YKIIaApIBAETCA CHU3Y.
CeTkH B xaX/I0O# U3 IWIOCKOCTEH YKIIAAbBATCA (€3 HAXIIECTKH C PACCTOAHHEM
MexXJly KpaHHMMH cTepxxHAMH He 6onee 200 mm (vepr. 27, 6).

MuHuMaIbHBIN JHMaMeTp paboued apMaTypsl CeTOK NOJOIUB INPHHUMAETCA
paBHbIM 10 MM Boonb cTopoHbl / <3 Mu12mMMOpu 1> 3 M.

4.17. [Ipx BbITIONIHEHHH Y CTIOBHA

b > lan (114)
aHKEepPOBKa MPOIOJIBHOM pabovyed apMaTypsl ceTOK MOMAOLIB CUMTaercs obec-
NeueHHOM, [, — yIMHA yvyacTKa HMDKHEH CTYNeHH, Ha KOTOPOM HPOYHOCTS

HAaKJIOHHbIX CeYeHMH olecleunBaeTcA 0eTOHOM, onpenensemas no hopmyne

Ib = 0,75h1 ]/ Rbt/pmax: (115)
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rae /1y — BBICOTa HMIKHEH CTYNeHH QYHIAMEHTA;

Pypax — MAKCHMANbHOS KpaeBOe [aBJICHHE Ha IpPYHT, BBIYHCIAEMOE IO
dopmynam (5), (6);
!, — OJIHHAa aHKEPOBKH apMaTypbl, ONlpefiesiAeMan o popMyTIe
Ian = (035 RgAst/RbAsf + 8) d! (116)
rme A, A sf obo3HaYeH s Te Xke, YT0 B 11, 2.59;

d — aAuaMeTp NpOMIOJIBHOH apMaTy phl.

[Ipy HepbinonHeHuu ycnoBua (114) B ceTkax HeoGXOOMMO NPERYCMOTPETH
NpHBapKy MONEPEUHBIX aHKEpYIUMX CTepXHeH Ha paccrosHum He Oonee 0,8 /,
OT Kpas IIPOHNOJIBHOTO CTepxHsA. J[MaMeTp aHKepymowero CTepXKHA pPeKOMEH-
AyeTcs NpuHUMaTh He MeHee 0,5d NpoRONBHOM apMaTyphl.

600
2 g .
S —
1
—
;
L/
|
~ S
™~
S
s AT 2
| il T AT
200 I " e I
b« 3000 - 5> 3000 |
7—7
i 7t
1'.
% N Z
{3 ...h
* 1

Yept. 27. ApmupoBaiine nonolsel ¢hyHaaMeHTa
a—npn b< 3M; 6 ~npu b > 3 M; 1 — HIKHHe CeTKH; 2 — BepXHHe CeTKH
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AHkepoBka pabouel apMaTypbl B IOIOIUBE (QYHIAMEHTa CuMTaeTca obec-
MECUEHHOi, eclii XOTA Obl OIMH M3 MOMEPCUHDBIX CTEPXKHEH CeTKU, HpHBapeHHBIA
K pabovyeii npoOONBHOM apMaType, pacrosyiaraeTca B mpeaenax yuacrka [, .

4.18. ITogKONOHHHKH PEKOMEHIAYETCA apMHpPOBATH, €CIK 3TO HeOOXOMMO 1O
pacuery, BepTUKAIbHbIMHM CBAPHBIMH IUTOCKUMH CETKaMH IO I‘OCT 232°79—85.

4.19. MUHMMAJIBHBIA NPOLEHT COACPKAHHA apMATYpPhl S U S’ BO BHELEHTPEHHO
CKATOM XKeJie300eTOHHOM NOAKOJIOHHMKE JOTIKeH cocTaBnaATh He MeHee 0,04 %
IIOINAaay ero HONepeyHoro ceueHu,.

B mOAKOMOHHMKAX ¢ IIPOMIOJIBHOM apMaTypoOH, pacHOJIOKEHHOH paBHOMEDPHO
0O NepyMerpy CCUCHHA, MMHUMAIbHasd IUIOIIAfb CEUCHHA BCEH IPOIONBHOM
apMaTyphl JIOJKHA IPUHUMAThCA He MeHee 0,08 %.

4.20. Xee300¢TOHHBIC NMOAKOJIOHHMKY PEeKOMCHAYETCA apMHpOBaTh BEpTH-
KanbHBIMH CBapHbIMM IUJOCKUMH CeTKaMH, OObeOMHACMBIMH B INIPOCIPaAHCT-
BEHHbIM KapKac. CeTKH peKOMEHAYercA YCTaHaBJIHBATh IO YETHIPEM CTOpPOHAM
CeueHHd MOJKOJIOHHKKA (YepT. 28).

4.21. B xene300eTOHHBIX MOAKONMOHHMKAX, rie MO pacyeTy cCXaTasgd apma-
Typa He TpeOyeTcs, a KOJMMYSCTBO PacTAHYTOM apMarypnl He mpesbiaet 0,3 %,

JIONYCKaeTcsgd He CTaBUTb NPOJOJIBHYIO H

NONEpeYHyld AapMaTypy ©NO TIpaHAM,-

napawieNbHeIM  INIOCKOCTH M3ruGa. B
3TUX CIIyYasaX JOMyCKaeICAa:

YCTAHOBKA CETOK TOJIBKO IO JABYM

IIPOTUBOIIONIOXKHBIM CTOPOHAM CeueHHA

i MOJKOJIOHHHKA, KaK NpaBWIoO, B IUIOC-

S|  KOCTAX, NepNeHIMKYIAPHBIX IDIOCKOCTH
OCHCTBUSA OOTIBIIETO K3 HOBYX BO3jeii-
CIBYIOLIMX Ha (PYHIAMEHT H3IHOariux
MOMEHTOB;

Yept. 28. ApMupoBaHHe kene300eTOHHOro
NOAKONOHHHKA NPOCTPAHCTBEHHBIMH KapKa-
caMH, COOMPACMBIMHU K3 ILUIOCKHX CETOM

1 — cerxa
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COCAMHCHHE IUTOCKHX CETOK B NpPOCTPaHCTBEHHbIM KapKac 6e3 coeguHeHus
NPONOJIBHBIX CICPXNKHEM XOMYTaMHM M LUIMMIbKaMHM. TONIUMHA 3alMTHOrO CJost
OetoHa (cM. I 5.19 CHuIT 2.03.01-84) B 3TOM Cnyuae moskHa ObITh He MeHee
50 MM u He MeHee IBYX IHAMeETpoB NPOJIOILHOH apMaTyphl (YepT. 29) ;

CeTKH YCTaHABJIMBAIOTCA Ha BCI0 BBICOTY NOAKOJIOHHHKA.

4.22. B cnyyasax, KOrfa 1o pacueTy NpuUHATO GeToHHOe CeuyeHWe MNOIKOJIOH-
HUKa, MPOCTPAaHCTBEHHbIH KapkKac YCTaHaB/IMBAETCA TOJIBKO B IIpeenax cra-
KaHHOM YacTH C 3arnyOneHmeM HMU)XXEe OHA CTakKaHa Ha BEJIMUMHY He MecHee
35 AuameTpoB NpodosibHOH apMmatypsl (YepT. 30).

4.23. Ecnu B CeueHUM OeTOHHOIO MOAKOJIOHHHKA BO3HUKAKT pPacTAIrUBaio-
LIMe WIH CXXMMAaoLme HanpskeHusa MeHee 10 Krc/cm?, To npu MaxCHManbHbIX
OKMMaronMx HanpsbxkeHusix Gonee 0,8RKR; (HanpskeHUs ONpeendlICAs Kax
UIA ynpyroro Tefna) HeoOXoauMO BBUIONHATh KOHCTPYKTHBHOE apMHPOBaHHE
Ha BCI0O BBICOTY NMOOKOJIOHHUKA. [IpH 3TOM IUIOINANS ceyeHUS] apMATYPhI C Kax-

al 8
 —"
| 1
1.;1 Y
& e
I A S
-
/-7
JL—!——_ 7
S
P
%J;
A
s
Yepr. 29. ApMiHpOBaHuE Xkene306erOHHOro Yept. 30.  ApmupoBanme OG€TOHHOrO
NOAKOJIOHHHKA NBYMSA CeTKAMH NOAKOIOHHH KA, HMEIICIro CTaKaH 11oJg
cOOpHYI0 KOJIOHH
1 — apMaTypHas ceTKa PHYI0 KOJIOHHY
1 — ceTKa
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[JOR CTOpOHH! NOAKOJMOHHHKA ZIOMKHa OBITh He Menee 0,02 % mIomanM ero
MONepPEeYHOro Ce4YeHMs, a B ClIy4Yae pacnoNoXeHUA apMaTypel HO IEpHMETPY
ceyeHua — He MeHee 0,04 %.

4.24. llpn pacieTHOM WIH KOHCTPYKTHBHOM apMMpOBaHMH NOJKOJIOHHHKA
OUaMETp IpOHOJIBHBIX CTEPXKHEH BEPITHKAIBHOH apMaTryphl NpPHHMMACICA He
Menee 12 M. B DeToHHOM HOAOKOJOHHMKE MMHMMAIBbHDIM AMAMETP HPOHAONDb-
HOHM apMaTypbl IPHHUMAETCA PaBHBIM 10 MM.

4.25. Uopu30OHTaNIBHOE apMHPOBAHKME CTAKAHHOHW YacTvl MOAKONOHHHKA OCY-
[eCTBJIACTCA CBAPHBIMH IUTOCKHMH CeTKAMH C PacHoyIOKeHHEM CTep)KHEH Yy
Hapy>XKHBIX ¥ BHYTpPEHHHMX MOBEPXHOCTECH CTEHOK CTakaHa. IIpoiONbHas BEpTH-
KanbHaA apMaTypa [OJ/DKHA DpPa3MemIaThCA BHYTPH TIOPH3OHTANIBHBIX CETOK.
HuaMeTp crepXHedl CeTOK NMPUHMMACTCH He MeHee 8 MM M He MEHEe UeTBepTH
MMaMeTpa NpPOAONBHOM apMaTypbl BepTHKAIIBHOIO apMUPOBaHHA ITOIKOIOH-

HM KA.
4.26. PacrionoxeHue ropu30HTaIIbHBIX CETOK cnedyeT NPUHUMATD IO 4epT. 31.

Tf Yepr. 31. Cxema pacnonoxenus ropu-
J0OMTANBHBLIX CeTOK ApMHPOBAHMA NOA-

KOJIOHHHKA:
@ —-npu e, > 1./2; 6 — npu 1./6 <
< € < 1./2
77 7~
Sq—— G S e -
D
QQ:" 3 N &8, g—ao, P
NS 3 e—a, - >
[ :
&8 > D
5 S S $
Aol BN ¥ &g &8 5
sl_‘
| Q
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5 .
e
x
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4.27. TomupHa 3amMTHOro cnosa OeToHa miA paboyeir apMaTypsl HOZKOJIOH-
HMKa JOMKHa ObITh He MeHee 30 MM, a g NOOOIUBHI pYHAAMEHTA IIPH YCIIO-
BUH YCTPOHCTBA IO HUM DeTOHHOM NOArOTOBKH NPUHUMAETCA PABHOH 35 MM.

4.28. Ilpy HeoOXOOUMOCTH KOCBEHHOrO apMHpOBaHHA [OHa CTaKaHa ycra-
HAaBJIMBAIOT CBapHbIE CETKHU (OT OBYX /IO UeThIpeX) .

5. IPOEKTHPOBAHUE ®YHIAMEHTOB C IIOMOIIbI) 3BM

5.1. llna nopGopa THNOBBIX (HAampUMeEp, U3 HOMEHKIIaTyps! cepur 1.412) wn
NPOEKTUPOBAHUSA HETHNIOBBIX QYHIAMEHTOB HMEETCA DAL IIpOrpaMm, B KOTOPHIX
peaIM30BAHBI AJITOPHTMBI pacyeTa OCHOBAHMH MO QYHIAMEHTHI H pacyeTa Ipoy-
HOCTH KOHCTPYKTHUBHBIX 31EMEHTOB PYHIAMEHTOB.

5.2. ArropuTMsl pacyeTa rpyHTOBOro OCHOBAaHHMA NO pPAa3IMIHBIM NpOrpam-
MaM BKJIIOYAIOT CleAyIOlie HOPMHpYEMble IpOBEpPKH, B pe3ynbTaTe ymoOBJeT-
BOPEHUA KOTOPBIX ONpeaeisioT pa3Mepsl NOHOLIBBI:

no oepopmMayuam.

110 BE/IMYMHAM CpEOHMX, KpPaeBbIX M YTIJIOBBIX [JABJICHHH NOJ IOMOLIBOH;
110 dopme IMIOpHI JABIIEHAN ¥ BeJTHUHHE OTPLIBA;

110 BEIIMUMHE JaBJICHUA Ha KPORBINO CNaboro Clos;

10 BEJTHUMHAM OCaJKH U KpEHa;

no Hecywieu cnocobHoCTU.

N0 MPOYHOCTH CKAJIbHOI'O OCHOBAHUA

110 HPOYHOCTH U YCTOHYHBOCTH HECKATTBHOIO OCHOBAHHUA;

Ha CIBHUI 110 IOLOILBE;

Ha CABHT 110 cirabomy cliolo.

5.3. AlIroputMbI pacueTa NPOYHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB (PyHIaMEH-
Ta BKJIIOYAIOT CJICAyIoilMe HOPMHpPYEMBIe NMPOBEPKH, B pe3yJIbTaTe YHOBJIETBO-
PEeHMA KOTOPBIX ONpPEeAcIsAIoT pa3Mephl CTyNEeHEH U apMHPpOBaHHe

NAUTHOI YaCTU.:

T0 ITPOJABITMBAHMIO U PACKAJIbIBAHMIO,
[0 NOMEPEYHOH CHIIE;

no o6paTHOMY MOMEHTY;

Ha H3ruo;

Ha TPEIMHOCTONKOCTb;

NOOKO/IOHKHUKA:

Ha KOCOS BHEUCHTPEHHOE CXKATHE CIUIOIUHOTO OETOHHOIO H Xej1e300€TOHHOro
CCUCHMA;

Ha M3rub cTaKaHHOM YaCTH,

Ha CMATHE NOJ, TOPLIOM KOJIOHHBI.

5.4.8B T1a6n. 9 npuBeneHs! oOuMe JaHHbIE O CNEUMATM3UPOBAHHLIX IIPOrpPaM-
MaX, peKOMEHIYeMBIX IIpH NMpOEeKTUPOBaHUK QYHIAMEHTOB Ha €CTECTBEHHOM OC-
HOBaHHH 1107, KOJIOHHB! 3[aHHH H COOPYKEHUH.
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[IporpaMmbl
Tun 3BM | Opramusaumsa-{ Homenknarypa
pa3paboTunk dyHIZaMeHTOB
TIHIITXb® EC-9BM ITNA-1 Tunoeele mno ce-
( Jlenmnrpan) | pun 1.412
ACII®-EC EC-9BM I1h-3 TunmoBsle mo ce-
(Omecca) | pun 1.412 u Hern-
NnoBbl¢, B TOM C-
ne rnyboxkoro 3a-
JIOXERUS
FUND-CM CM-+4 Jl1enI1CII Hetunosble,B TOM
gicne raybokoro
3aNI0KeHNA
O®OK-EC-80 EC-9BM KueslICI1 | Herunontle

XapaxkTepuCTH K

I'pyHTH

HeckanpHble, He-
ITpocanouHsle, Cy-
Xue ¥ BOAOHACH-
NICHHBIS

CxkantHele M He-
CKanbHBEIE, BKITIO-
yag npocanovHble
B BOIOHACHIIUEH-
HhIe

HeckannHele, He-
IpoCcagoyuHble, Cy-
XHe

HeckamsHnle,
BKJIIOUas npoca-
OOYHEIe M BOHO-
HAaChILIIeHHbIE

[IpuMeuaHHU e Bcemarepnansl no nporpaMmamM s pacuera GpyHIaMeHTOB

tenkCcTBO’’ Focerpos CCCP.

P

[Ipumep 1. Pacuer BHEUCHTPEHHO HarpyXeHHoro ¢yHIAMeHTa nop COOpHYIO

KOJIOHHY

Harno: dyHIaMeHT cO CTYNEeHYaTOM IUVTMTHOM YacTbi0 M CTAKaHHBIM CONPSDKCHH-
eM ¢ KOJNOHHOH cepuu 1.423-3 ceuenmeMm [ Xb, = 400x400 mm (uepT. 32);
rmy6uHa 3anmenku KomoHHsl d, = 750 MM; oTmerka oOpe3a ¢yHOamMeHTa —
0,15 M; rinyOuHa 3amoxeHuA — 2,55 M; pa3mep MOMOLUBLI, ONpe/ie/IeHHbIN M3
pacdeTa OCHOBaHMA N0 JedpopmauusaM B COOTBEICTBMH C YKa3aHHAMM
CHuII 2.02.01-84, Ixb = 3,3x2,7 M. PacueTHpie Harpy3KH Ha ypoBHe 0DOpe3a

dbyHOaMeHTa NIpuBeaeHbI B Tabi. 10.
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Tabnuna?9

IporpaMm

PacueTHbIE IPOBEPKH

Yyer

o | s | s
TPYHTOBOTO | CoCeaHNX dbyHAAMEHTOB | MaTepHualnoB
OCHOBaHHA M THOM IO KOJNOH- dbyHIaMeHTOB
YaCTH HHKA
1.1-14 3.1-3.5 4.1-4.3 BhinmosHeR BrINOIHEHA BreInmonHeHa
1.1-1.4; 3.1; 3.4; 3.5 4.1-4.3 To Xxe To xe To ke
2.1-2.3

.1; 1.2 3.1; 3.3-3.% — - — -

1.1-1.4 3.1-34 4.1-4.3 - — BrinnonHena

Ny GIMKY0TCA B HHOOPMAaIMOHHMX BhIMYyCcKax GoHIa aJITOPHTMOB M mporpaMm oTpacnu ,,CTpou-

Tabnuyga 10

Ne Tr=1
KoMOHHaLuH — T T —
PacCUYeTHBIX N, MH (1¢) M,., MHM (1¢c-M) Qy, MH (r1¢)
covyeTaHui
1 2.0(200) 0,08 (8) 0,03 (3)
2 0 8 (80) 0,11 (11) | 0,05 (5)
3 1,75(175) 0,28 (28) 0,06 (6)
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2350

3300

IIpodoaxcenue Tabn. 10

Ne Ye> 1
KOMOuy
CoUCTaHuN
1 2.4 (240) 0,096 (9,6) 0,036 (3,6)
2 0,96 (96) 0,132 (13,2) 0,06 (6)
3 2,1 (210) 0,336 (33,6) 0,072 (7,2)

Obo3nayenun, npunarvie @ rabauye:

‘)'f — K03 PULHEHT HalSXKXHOCTH 10 Harpy3Ke;

X — HanpasJieHne BAONb GONBLUIero pasMepa Nojoekl HyHIaMenTa.
Mpumeuanue MaTepuan — crans knacca A-IIL

-0, 750
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Yepr. 32. BHeueHTpeHHO Harpy-
WeHHbIt QyHaaMeHT nox cbop-
HY10 KOAOHHY




Rg = Ry = 355 MIla ( ©6—8 mm) (3600 krc/em?);
R, = Ry, = 365 MIla ( &10—-40 mm) (3750 krc/em?) ;

E,=2.10° MIla (2 - 10°% xrc/em?).
beroH Taxens Kinacca B12,5 mo npouHocT Ha cxKartHe:
Rp = 7,5 MIla (76,5 xrc/em?); Ry, = 0,66 MIIa (6,75 xrc/em?) ;

Ryt ser = 1,0MIIa (10,2 xre/cm?) ; Ep = 21 - 10° MITa (214 - 10® xrc/cm?).

Koa¢pdpuumentn: ycnosuii paborer 6eToHa: Yy, = 0,9; 7o = 0,9 (m1a 6eToH-
HbIX CEYECHMUH) .

HA3HAYEHHE I'EOMETPHYECKHX PA3MEPOB ®YVHIAMEHTA
OIIPENEJIEHUE PA3MEPOB IIOJIKOJIOHHUKA B IUIAHE

HeoGxogumasa TONIIKHA CTEHOK apMHUpPOBAaHHOIO CTaKaHa ONPEACNAETCA C
nomoipio Tabn. 10 s komOumauu N° 3 pacueTHBIX COUCTAHMM HAarpy3oK:

eo = M/N = 0,336/2,1 = 0,16 M, T.e. e < 2/, =2-.-0,4= 0,8 M.

IIpu eq < 2/, TONMIHMHA CTEHOK CTaKaHa nmpuHMMaercsa He menee 0,2/, = 0,2 X
X 0,4 = 0,08 m u e menee 0,15 m. Torga npu I, = b, = 0,4 M MUHUMAaJIbHBIE
pa3mepb! NOAKONOHHUKA lof = b= 2-0,15+2.0,075 +1, = 0,85 m.

C yyeToM peKOMeHIAyeMbIX MOJYVIBHBIX pa3sMepoB NOOKOJIOHHMKOB, IIpHBe-
AeHHbIX B Tabn. 4, npuHumaeM lor X b= 0,9 X 0,9 M; rnyOuHy cTakaHa mop Ko-
nou”y dp, = d, + 0,05 = 0,75 + 0,05 = 0,8 m; mowags noAolBL! PyHAAMEHTA

A=1xb=33x2,7=8,91mM>; MOMEHT cCONpoTUBIIEHHA MOAOLIBBI PyHIAMEH-
XY
Ta B HanpasyeHuH 6Onbilero pasmepa W = —2-2-7——522— =49 M.

PACYET ITVIHMTHOA YACTH ®YHIAMEHTA HA IPOLAB/THBAHHE
OIPENEJIEHUE BbICOTHI IJINTHON YACTH OYHIAMEHTA hy,

Bricota dynpamenta i = 2,55 - 0,15 = 2,4 m.
OpHeHRTHPOBOYHAs MMHHMMAJIbHAsA BBICOT2 ITOAKOJIOHHMKA IIPH TPEXCTYIIeHYa-
TOM dyHnameHTe 1, = 2,4 —-03 - 3= 1,5 m.

B COOTBETCTBHM C YKa3aHWAMH 1. 2.6 npu 7 of = dp = 15-08=0,7m>
>0,5(.r—1.) =0,5(0,9 - 0,4) = 0,25 m. BbicOTa IVIUTHOH YaCTH ONpepenseT-
CA MPOBECPKOH Ha MPOJABJIMBAaHME 1O cXeMe 1 OT HH3a MOAKOJIOHHHKA.

Omnpepensaem Heo6X0aHUMY10 pabouyI0 BRICOTY IUTHTHOH YacTH Ito ueprT. 11.

HalmeM MaKCHMAJIBHOE KpaeBoOe HaBJieHHe HAa OCHOBaHHE IIpH:

covetanmu l:p = 2,4/891 + (0,096 + 0,036 - 2,4)/4,9 = 0,268 + 0,038 =

=(,306 MIIa;

coueranmm 3:p = 2,1/891 + (0,336 + 0,072 - 2,4)/4,9 = 0,235 + 0,104 =

= 0,339 Mila.
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[IpuHMMaeM MakCUMIIBHOE 3HaYeHue P, ., = 0,339 Mila.

I[Io HaifigennbiM 3HauermaM A, = b (I — 0,5p + bcf — lcf) = 2,7(3,3—-0,5 x
x2,7+09—09) =526m ur =7,,Rp:/Pmgx = 0,9 0,66/0,339 = 1,75
HeoOXoquMasn pabouas BRICOT3 IUTMTHOA YacTH QyHmameHTa h; ,; = 62 cM. Crte-
HOBATENbHO, /i, = 62+ 5 = 67 cM.

B coorBercTBHM ¢ yKa3aHWAMH I 4.4 ¥ 1abn. 4 BRICOTY IUITMTHOH YacTH IIpH-
HUMaeM paBHoH 0,9 m. JIna cnyvyaa MHOMBHOYAIIBHOTO (PYHOAMEHTAa JIOyCKaeT-
ca mpuHumare Beicoty 0,7 M (kparHoit 100 MM) ¢ BBICOTOH HMDKHEH CTYTICHH
0,3 Mm u BepxHen (1,4 M.

VikakeM, YTO ¢ y4eTOM TIPHHATHIX B JANbHENIEM pa3MepoB CTyTEHEH (CM.
yepT. 32) o6beM OeTOHa IUTMTHOHM 49acTH B ODOHMX ciiyuasx Oyner MpaKTHUeCKH
omuHaKoB: 4,4 M° TpH BpicoTe IWIMTHOX Yacti 0,7 M u 4,38 M° — mpH BBHICOTE
mwmTHOI YacTu 0,9 M. BMmecTe ¢ TeM 60JIblIasa BpICOTA IUIMTHOM YaCTH IO3BOJIAET
CHM3HTb CeucHHe pabouell apMaTypsl NOAOLIBLI QYHOAMEHTa, UTO OTPAKACTCA M
Ha obueit ero crouMocTtH (cM. Tabn. 3 nmpun. 7).

IIpu 0,5(b — b.f) = 0,5(2,7 - 0,9) = 09IM>hy ,;=09—-005=085m
pabouyio BBICOTY A, ,,; MOXHO ONpefeNuTh Takxke 1o popmyne (9) ¢ 3aMeHOMH
bc Hd bcﬁ lc Ha le

BbravcitM 3HaYeHHA C) U Cp .

c;=050-1.0=0533-09) =1,2m; ¢, =050 - ber) =0,5(2,7 -
—0,9) =09m; r = 1,75(cM. BhILIE) ;

hO,pI = _0’5b6f+ I/ 0’25b§f+ (bcl —-C?))/(l +?') = —-0,5-09+

+1/0,25 - 0,92 +(2,7 - 1,2 —0,9%)/(1 + 1,75) = 0,60 m.

BbicOoTa cTymneHed Ha3HauaeTCA MO TaON. 4 B 3aBUCHMOCTH OT MOJTHOR BBICOTHI
[UTATHOM YacTH pyHpaMeHTa: npuhy,, =09 h; =h, =h,; =03 m.

OIPEIENEHUE PA3MEPOB BTOPOW CTYNEHU OYHIAMEHTA

[lepBoHauanpHO OmpenensAeM IpedeSIbHBIN BBUIET HIDKHEH CTYIIEHH IO Op-
myie (16) , MPUHAB €ro ONMHAKOBHIM B OBYX HAMpaBiIeHUAX (110X K IO ) :

c, =c, =050+ (1+r)hy, — 1/0,25b° +r (1 +r)h2, =0,5-2,7+
+(1+1,75) (0,3 -0,05) =1/ 0,25 - 2,7° +1,75(1 + 1,75) 0,25* =

=1,35+0,69 - 1/1,82+0,30= 2,04 — 1,46 = 0,58 M.

HasHnauaeM BmUTETHI HWKHEH CTYTIEHU ¢ = ¢, = 0,45 M < 0,58 M U COOTBET-
CTBEHHO pa3Mepbl BTOPOH CTYICHK dyHIaMeEHTa:

ly, =1 —2¢,=33-2.-045=24m; by =b—-2¢c,=27-2-045=1,8m.
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ONPEOEJIEHUE PA3BMEPOB TPETHLEHU CTYIIEHU OYHIAMEHTA

Pasmepbl Tperbedt cTYHCHH ollpenenaeM no ¢popmyiam (17) u (18) c 3ame-
HOH IC HAa lcf'
I, =( — 2 — ch)haf(h,z thy) +1.,= (33-2-045 —-09)0,3/(0,3 +
+0,3) + 0,9 = 1,65 m;

by = (b= 2¢, — bydhal(ty + ) +bop= (2,7 — 2~ 045 — 09)0,3/(03 +
+0,3) +0,9 = 1,35 m.

Hasnauaem pa3smepn: TpeTEeH (BepxHeln) crymenu /o, x by = 1,5 x 0,9 m.

BeinonHyM npoBepKy Ha NPOJaBIMBaHHE MBYX HIKHHMX CTYIEHEH OT TpeThel
CTYTIEHH, TaK KaK Ha3Ha4YCHHble pa3Mmepsi /,, b, MeHbilie 3HAUYCHUM, MONYYEIHBIX
no popmynam (17) u (18).

[IpoBepxy mpousBopMM MO yKa3aHuAM I 2.9 ¢ 3ameHod b, ul, Ha b, u l,
M u,, Ha b, , npuHHMas pabouylo BRICOTY CeUeHHA

ho,pl =hoy +thy, =0,25+0,3=10,55 m;
TaK Kak b — b, =2,7—-09= 1,8 M>2h0,p[= 2-0,55 = 1,1 M, TO 0 Hpopmy-
ne (7) b, = b, + ho p1 = 0,9 +0,55 = 1,45 m; no dopmye (4) Ao = 0,50 (1 —
— b, —2hy ,p) — 0,25 (b - b, ——2i1£.,,“,;,,)2 =0,5:273,3-1,5-2-0,55) —
~0,25(2,7-09—2-0,55) = 0,82 M*;

F = AoDPpm, = 0,82-0,339 = 0,274 MH.

[IpoBepsAeM yCNOBHE MPOYHOCTH IO MpPONABNMBAHMIO Yy, Rphphg pp =
= 0,9 . 0,66 - 1,45 - 0,55 = 0,474 MH > 0,274 MH, 70 ecTh yCnoBHE IIPOTHOCTH
IO MPOJABIMBAaHMI0 BrINOMHEHO. Pasmepsl $yHIaMeHTOB NMOKa3aHBI Ha uepT. 32.

ONPENEJIEHHE CEYEHHA APMATYPbI IVIHTHOW YACTH OYHIOAMEHTA

OnpepenseM H3rubapoiiie MOMEHTHI ¥ IUIOLIans paboue# apMaTyphl IMOAOLL-
B pyHmamenta A no dopmynam (46) — (57) B CedeHHAX FO TPAHAM CTyTIe-
Heit 1—1, 2—2 W 1o rpaH¥ IOKKONIOHHKMKA 33, 4—4.

PaciyeTHble yCHWIHA HA YPOBHe NMOJOWIBBI MpHHHMaeM Oe3 yuera Beca QpyHpa-
MEHTA 110 3-My COUSTaHHIO HArPy30K, ONPEReAIOLIEMY Py, ;x5

N=2,1MH; M= 0,336 +0,072-2,4 = 0,509 MH - Mm; e, = 0,509/2,1 =
= 0,242 m.

Usrubasonme MOMEHTH B CeYeHHAX NMpUBeAeHsI B 1a0i. 11.
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Tabnuuna 11

cpM L ei,m? | Neif2l, | 1+6ey/l | deycifl* | 1+6e,/l —| M, MH ™M

Cevenue I
MH-M | —4e,c;/l?
- . | _ _
1—] 045 | 0,203 0,065 1,44 0,04 1,40 0,091
2-2 0,90 0,81 0,258 1,44 0,08 1,36 | 0,351
3-3 1,20 1,44 0,458 1,44 0,107 1,333 | 0,611
4-4* | 0,90 0,81 0,315 1,00 0 1,00 0,315

*Tpu BuIYMCITEHHH My no ceueHuio §—4 e, y = 0, BenmuuuHa ! 3ameHseTcs Ha b.

OnpenenaeM IUIoM@ANs CeYeHMst apMaTyphl A ; U3 cranu knacca A-IlI R, =
= 365 MIla (MuHUMaNBHEBIA DOMycKaeMbIA THaMeTp — 10 MM) .

Ceuenue /-1

onpepensaeM oy = M;/Ryb.h¢; = 0,091/7,5.2,7-0,25% = 0,072, Torna
v = 0,963; A Bermcngem nmo ¢opmyie (43)

Ay = 0,091-10%/365 - 0,963 - 0,25 = 10,1 cm?.

Ceuenne 2-2:
a, = 0,351/7,5-1,8.0,55*> = 0,086; v = 0,955;
Ay = 0,351 -10%/365 - 0,955 - 0,55 = 17,8 cm?.

Ceuenne 3-3:
ao = 0,611/7,5.0,9 - 0,82% = 0,125; v = 0,932;
Ag=0,611.10%/365 - 0,932 - 0,85 = 20,6 cm>.

IIpyHuMaeM MO MAaKCHMAILHOMY 3HA9eHHI0 A ; B HampaBJIeHWH GONbilero
paamepa nopouiBsi 14 @14A-111 (4, = 21,55 cmz)

Ceuenue 4—4;
a, = 0,315/7,5-1,5-0,85* = 0,039; v = 098:
A = 0,315-10%/365 - 0,98 - 0,85 = 10,1 cm?.

[IpyHuMaeM B HanpaBleHWH MeHbpLIEro pa3smepa mnopoiussl 17 @10A-II1
(ASb = 13 4 CMZ)

OKOHYATEIPHO CEYeHHe apMaTyphl IO cedeHuroo 3—3 NpUHMMAaeM C yYeTOM
NpOBEPKH LIMPMHL] PaCKpBITHA TpeElHH, OnpenenseMoi no m. 2.55. Ilpu stom
B COOTBETCTBMH C II. 2.57 mna paccMarpHBaeMoOro cjiyyvas ycClOBHO IPUHHMAEM,
aro M, . /M,, = 0,8 > 2/3, u BbIIONHsEM IPOBEPKY TONLKO NPOLOIDKHIENBHOTO
pacchbn‘lm rpem.lm OT IJTHTEIIBHOTO AEHCTBHA MOCTOSHHBIX M IJIMTECNBHBIX Ha-

IPy30K.
IpuHEMaeM Takie, YTO NojiouIBa PpyHAAMEHTa HaXOOMICA B YCIOBMAX Hepe-

MEHHOI'0 YPOBHSA I'PYHTIOBBIX BOfL U 4,,, 0,2 MM (1. 2.61).
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HaxomuM BenHYMHBI JeHCTBYIOLMX MOMEHTOB HpPH pacyere IO HpeAesibHOMY
COCTOSIHHIO BTOPOM IpYTINbI, YMEHBIIUB Ha K03(b¢HAUMEHT v, = 1,2:

Mfl =0,8m,,/1,2=0,8 -0,611/1,2 = 0,407 MH - m; M, =M,,[12=

= 0,611/1,2 = 0,509 MH - m.
OnpenenseMma,,., MM, nio popmyne (144) CHull 2.03.01-84:

a,re = 80,10,20(3,5 — 100u) 1/ d/E,
roe 4 = 21,55/[30(90 + 180) + 25 - 270] = 21,55/14 850 = 0,0015 (pac-
CMaTpUBaeTCs NMOJHOE ceucHue GyHNaMeHTa) ;

n=10;8=1,0; ¢,=1,6—152=16—15.0,0015=1,58; J/d = }/14=
= 2,4 MM.
Bemuuny o, onpepensaeM ynpoweHHbIM crtoco6oM mo ¢popmyrne (83).
Onpenensem npenem.nmﬁ MOMEHT, BOCIIPMHUMAaeMblil apMaTypOIL:

MP M,,Aq;3 3/A,,3_3 = 0,611 - 21,55/20,6 = 0,64 MH - M,
TOraa o, = R, J,.1/ pr = 375 - 0,407/0,64 = 238,5 Mlla;

a..=1,0-1,58-1,0-238,5-20(3,5 — 100 - 0,0015) 2,4/2 - 10° = 0,303 MM >
> 0,2 MmMm.

B coorBercTBHM ¢ 1. 4.146 CHull 2.03.01-84 npu 4 = 0,0015 < 0,008 nait-

ACHHYIO BbIllle BEJIMIMHY 4., CJIeyeT CKOPPEKTHPOBATh KaK WA cj1aboapmMupo-
BaHHOIO CEYCHHA.

Iia 3TOoro HaMneM MpeNBapHTEIbBHO HHTEPNOMPOBAHHOE 3HAUCHHE BEJIMYH-
HbI HEMPOAOJDKUTEIILHOIO PACKPBITHA TPELUMH OT JeHCTBHA BCeX Harpy3oK.
Beraucnium a,,, mpu mMomenre no ¢opmynam (77), (78) . My, = M, +

+ wbthbr,ser; M. =Rbt,sef'wp”

tme Wy =2(Iy o+ odg )/ (h —X) +Sp .. (138) CHull 2.03.01-84

[TonoxxeHue HyneBOH NHHHUK HANIEM H3 BhIpaXKeHHA
S'b s —aS, . =05 —x)Ap,; (139) CHuII 2.03.01-84
/Eb =2.10%/2,1.10% =9,5.
lonoXeHune RyJIEBOM JIMHMM NOKA3aHO Ha 4epT. 33:
aS; , = 9,5-21,55(90 —x) = 18 425 — 204,73x;
Sh o = 90 -30(x — 15) +0,5-180(x — 30) * = 90x” — 2700x + 40 500;
= 270 -30 + 180(60 —x) = —180x + 18 900,

rorga 90x? — 2700x + 40 500 + 204,73x — 18 425 = 0,5(90 — x) (18 900 —
— 180x) wn 15 054,7x = 828 425.

CnepoBatellbHO, X = 55,0 cm, 7 — x = 35,0 cm.
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Omnpenenum 3HavueHHe Wy, .
I, , =90-55%/3+ (180 — 90) 25*/3 = 5 460 000 cm*;

al, , = 9,524 -21,55-30% = 184 717,8 cm*;
Sp o = 270-30-20 + 180 - 5*/2 = 164 250 c™’;
W, = 2(5 460 000 + 184 717,8) /35 + 164 250 = 4,87 - 10° c™’.

Hanee, cnenya yka3anuam 11. 4.146 CHull 2.03.01-84, onpenemum:
M. =Ryt erWpr=1-4,87-10° = 0,487 MH - M;
)

o= 15 i‘f—- = 15 - 0,0015 - 9,5 = 0,214 < 0,6;
M, = 0,487 + 0,214 .0,9-0,9* . 1,0 = 0,487 + 0,156 = 0,643 MH - m

(nmpHHy b NPUHMMAEM MO IIMpUHE CXATOH I'PaHK CeYEHHU) .

Hynebaa sunus
’ll- S S——
X ‘ﬁ %\4 ’I’// %£ % T'
SR [F] 5] &
- [ e m—— |
4 | w8

7800
| -———l |

Yepr. 33. [lonoxeHHe HyneBoiH NTHHHUH CEUCHHA MIHTHOR YACTH QyHHAAMEHT]

OnpengenuM UIMPHHY DacKpBITHA TPEILMH &,,. OT HENPOMOJDKUTENBHOIO [CH-

CTBHMA BCEX Harpy3oK NpHu MoMeHTte M, :
0, = RSMO/MP, = 365 - 0,643/0,64 = 367 Mlla;

3
=1,0-1,0-1,0-367 - 20(3,5 — 100 - 0,0015) —Y—=— = 0,296 M.

CJ"C 2 . 105

Hanpem HHTePHO/ALMOHHOE 3HAYCHHE LIMPHHbI PacKpbITHA TPELUMH OT He-
NPONOIDKUTENBHOTO AeACTBHA Beex Harpysox npu MP, = 0,509 MH - M (uepr. 34) :

T 0296(M7,-M,,) 0,296(0,509 —0487) _ 0.042 vext.
cre.er " " My — M, 0,643 — 0,487

TOrja LUMpUHA MPOAOIDKUTENIBHOIO PACKPHITHA TPCILIMH OT AEHCTBHA IJTHTEID-
HbIX HArpy30K ONpeHcisieTCA U3 YC/IOBUA
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f
aC'JPC,Cf"Q M?i

Qere dl = >

M”

r2
1,8¢9,M,, 1,8-1,58.0,487

e ¢; = = =172>¢, = 1,58;
M™ 0,509
r2
acrc,d: . 05042 . 2:72 . 05487 = 0,11 MM < d'crc’di — 0,2 MM,

0,509
T0 €CTh IIpu pexoMeHOyemoMm CHull 2.03.01-84 yyere cnenpdpmiaeckost paborer

manoapMupoBarHpIX (u < 0,008) 37meMERTOB MIMPHUHA PACKPBITHA TPEIUMH Cy-
INECTBEHHO YMeHbIaeTCH.

&’cf—c =42§5HH

Yepr. 34. Haxoxpenme wuHTEp-

MONAAUROHHOrO0 3HayeHMA HIA- , - |
PHHbBE PACKPBITHA TPELMH Moo =0467M 11 Mp, =0 500MH-m My =0,643MH -

[Ipuxumaem apMaTypy nomoumsmnr dynmamenta A o knacca A-III: 14 @14 A-lI1
(21,55 cm?).

AHAJIOTHYHO BBINONHAETCH IpOBEPKa IIMPUMHBI PAaCKPBITHA TpPELIMH IO Ceye-
HUYO 4~4.

PACYET HOINEPEYHOIrO CEHEHHA ITOIKO/TOHHHKA

[IOOBOP APMATYPHI MPAMOYTOJIBHOTO CEYEHHSA

OnpenenuM neiCTBYloume YCHIHA B CEYEHMH 11O HH3Y MTOOKONMOHHMKA B YPOB-
He IUTNTHOH uacTH (cedenue /-], yepr. 20) no tabn. 12. BeicoTa NomKONoOHHHKA
hcf= 2,4 — 0,9 = 1,5 M.

Tabnupa 12
N? komMOunaty
PacYeTHBIX N,,MH My + Qyx hef, MH-M
COYECTaHuMN
| 2.4 0,096 + 0,036 - 1,5 = 0,150
2 0,96 0,132 +0,060-1,5= 0,222
3 2,1 0,336 + 0,072 - 1,5 = D,444
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MpuarMaeM apMHPOBaHME NOAKONOHHMKA crepxHamu D12 Al ¢ uarom

200 no nepumerpy (5 @ 12A-I11, 45 = 5,65 cm?).
Tak xax heffl.r = 1,5:0,9 = 1,67 < 6, T0 B COOTBETCTBHH C 1. 2.39 K03}-

GHLHEHT 7 TpUHMMaeTcA paBHBIM 1,0 ¥ y4eT mpoAoJIbHOTO H3ruba He NMpOU3BO-

OMTCA.
[lo xoMGuHauuK 3 IIPOBEPUM Ce4eHHE ITPH BHEHECHTPEHHOM CXKaTHH.

OnpenensemM BBHICOTY CKaroil 3oHbi M3 Gopmynnt (37) CHull 2.03.01-84:
N+RsA;  2,1+365-565.1074

C)KaTy10 apMAaTypy B COOTBETCTBHH ¢ 1. 2.41 HE yUHTHIBaeM.
£ =x/he = 0,38/0,85 = 0,45,

3pech by — pabouasi BLICOTA CEYCHMA;
no popmyrne (25) CHull 2.03.01-84 onpenensem 3HaueHue £p

tp = wf[ 1+ o5 (1 —w/1,1)/05c,u] ;
w=a— 0,008R; o = 0,895; Rp=175-09=26,75 Mlla,
w = 0,85 — 0,008 - 6,75 = 0,796.

Tak xak Y5, ¥ Ogp paBHbl Hymio (IIPEABAPHTEIBHOE HATAKEHHE apMaTyphl
OTCYTCTBYeT), TO 05 = Ry — o5p = 365 MIla; Sgc , = 500 MIla npu 7p, <
< 1,0.

Tornma £ = 0,796/[ 1 + 365 (1 — 0,796/1,1)/500] = 0,66 > ¢ = 0,45.

CnenmoBaTenpHo, pacueT Oo/pkeH ObIThb npousBedeH no ¢opmyne (36)
CHull 2.03.01-84 6¢3 yuera cxartoit apMaTyphn! (1. 2.41):
Ne<Rpbx(hg —0,5x).

CnyuaiiHplli HayarmbHBIA 3KCHEHTpHCHTET ey = €.7/30 = 90/30 = 3 cm;
e=eg+ey +0,5(he —da) = 0,03+ 0,444/2,1 + 0,5 (0,85 — 0,05) = 0,64 m;
Ne=21.0,64= 1,34 MH.M.

[IpaBas vacts B popmyne (36) CHull 2.03.01-84 pasna 6,75 - 0,9 - 0,38 X

x(085 - 05 -0,38) = 1,52 MH.m; Ne = 1,34 MHMm < 1,52 MH.M, TO ecTs
NpAMOYTrONbHOE CEeYeHHE MOAKONOHHMKA YOOBJIETBOPAET YCIIOBHIO IPOYHOCTH.

I[IOObOP APMATYPbl KOPOBYATOI'O CEUEHUSA

Ilogbop apmarypsl KopobyaToro Ce4eHMs MONKOJIOHHMKA NPOH3BOAHM KakK
IUIA H3rubaeMoro 3neMeHTa Ha yCIOBHBIH M3rubarommii MOMeHT My, onpenense-
MBlit 10 dopmynam (58) wm (59).
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IIna xomOuHaIMu 3;
e, = 0,444/2,1 = 0,187 m; 1/6 = 0,4/6 = 0,067 m; 0,5, = 0,2 m.
Hockonbky 0,067 < e, = 0,187 < 0,2, To MOMeHT My onpenenaerca no ¢pop-
myne (59):
Mpx =My + 0, dp — 0,7Ne, = 0,336 +0,072 - 0,8 - 0,7 - 2,1 - 0,187 =
= (0,12 MH-Mm;

Ay = Mp,/Yy, Rp b h% = 0,12/09-7,5-09 .0,85% = 0,027, »= 0,986;

Ag = Ay = My, /Rgvhy = 0,12 -10%/365 - 0,986 - 0,85 =
= 3,82 eM? < 5,65 cMm?,

TO eCTb NpHHATOE ceyeHHe apmarypsl 5 @12 A-IIl mocrarouHo mo IPOYHOCTH.

IIPOBEPKA HNHWPHUHBLI PACKPBITUS TPEHMMH
B HWHWKHEM CEUYEHHH TOOKOJIOHHUKA

YcraHoBUM HEOOXOOHMMOCTh NPOBEPKM ILIMPHUHBI PACKPBHITHA TPELUMH B HIDK-
HEM CECYCHHMH NOAKONOHHHUKA N0 YCIIOBHAM, YKa3aHHBIM B 11. 2.52.
Hanpsokenue Mo MMHEMANBHO CXXATOM I'DaHM COCTaBASACT

op = N/A —M/W=2,1/0,9-09 — 0,444 - 6/0,90,9* =
= 2,59 — 3,65 = —1,06 MIla.
Pacrarusamoume HanpspkeHusa B Oerone, pasupie 1,06 MIla u onpenesneHibie
KaK B yIpyroMm resne, MeHsllle 2Ry, ser = 2,0 MlIa.

CnepoBarenbHO, HpOBEpKa LMPHHLI PACKPBITHA TPEIMH B NOAKOJIOHHHKE
He IMPOU3BOIMTICH.

PACYET I'OPHIOHTAJIBHBIX CETOK APMHPOBAHHA CTAKAHA

PexoMeHyeMoO€e paclnoilokeHHe TIOPHU3OHTAIBHBIX CETOK IIOKa3aHO Ha
yepT. 31.
Ina xomOuHamm 3:

_eq =M, /N = 0,336/2,1 = 0,16 M< 0,5, = 0,2 m,

IIO3TOMY PAacCIIOIOKEHHE CEeTOK MPHHATO KaK JIA CIy4as MaJIbIX IKCHEHTPHCHTE-
TOB M X YHCIIO NpH ri1ybute crakaHa 800 MM paBHO J.
TpebyeMyio mowaap CTepXHeEH OJHOM CETKH BhIMMCiAeM 1o dopmyne (62):

n
A = Mpx/Ry T 2= 0,12 10°/365 (0,70 + 0,65 +0,6 +0,5 +0,3) =

= 1,20 em*.



Mpumumaem 4 @8 A-IIT A, = 2,01 cm® > AL = 1,20 cM? . Y6upaem BTopyio
CETKY CBepXy, TOrja:

AT =0,12 - 10*/365 (0,70 + 0,60 + 0 50 + 0,30) = 1,56 cm?.

[punumaem werbipe ceTku M3 4 P8 A-IIl, pacnonoxeHne KOTOPBIX AAHO Ha
uepT. 35.

Yepr. 35. Pacnonoxkenue ropusoHTAIIb-
HBIX CeTOK ApMHpPOBAHMA CTAKaHa

dyupgamMmenTa

]l — TrOpH30HTaNBHasg CBapHasd CeTKa;
2 — BepTHKaNbHaA CBapHaA CeTKa

100 d 50

PACYET INNOOKOJIOHHHKA HA CMATHE IIOA TOPLHOM KOJIOHHBI

OnpenenuM HeoOXOOUMOCTb NOCTAHOBKH CETOK, MIA Yero [MpOBEpHM IIpOod-
HOCTb GETOHHOrO CeueHHA Mo ycnoBHio (63)

Nc glll Rb, loc AIGCI .

loc

Benuuuny mpomonbHOR CHkMMalomei cwibl IV, mpHHMMaeM 1o gopmyse (26)
C YYETOM INOHIKEHUA €€ PAaCUCTHOH BEJIMUYHMHEBI BCIIEOCTBHE CICIDICHHA CO CTCHKa-
MH cTakaHa: N, = ¢ Npygx. Tak KaK pacnpefiefieHHE MECTHOH Harpy3xu HepaB-
HOMEpHO H e > 1,./6, TO ¥ = 0,75,

loc

Rb,ioc =95 Rp; 5= 1/ Atoca/Aiocy = }/ 09-09/05-0,5 = 1,48,

roe Apo., — IIomanp CeYeHUs MOAKOIOHHHKA;

Ajoey — MNOIIANG JHA CTAKAHA.
Torma Ry joc = Vb2 Yoo Rp¥p =0,9-.09 7,5 .1,48 = 8,99 MIla. Onpenennm

Benuuuny N, no popmyne (26):
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a=1-0,4Rp; A.y/N, Ho HE Menee 0,85;
Ay =2l +bo)d, = 2(0,4 +0,4)0,75 = 1,2 M?;
a=1-04.0,66-09.09-1,2/2,1 = 0,88;
N,=24.088 =211 MH.
Torna ycnosue npoyHOCTH NPUHHMAET BHJL
0,75 -8,99.0,25 = 1,69 MH< N = 2,11 MH.

CnenoBarenibHo, GeTOHHOE ceueHHe MO MPOYHOCTH He IPOXOIHT H Tpebyercs
NOCTAHOBKA CETOK KOCBEHHOro apmMHpoBaHMA. IIpuHumaem cerxum pasmepom
0,8x0,8 M u3 crepxueit D6 A-HLI ¢ iarom 100 MMm. YcnoBue mpoyHOCTH 10 dop-
myne (66) npHHMMAET BHI

NgRb,red Ajoes;

o gopmymne (67)
Rb,red = Rp ('oloc, pt¥ “xy Rs, Xy ‘ploc, §s

3
Pp = |/ A!ocz/Alau ’

Yoo, Rp =09 -7,5 = 6,75 Mlla;
o popmyne (70) ¥ = 1/(0,23 + ),
rae no popmyne (71) ¥ = uyy Rg xy/ (Rp + 10),
ey = (M Agx by +ny Agy 1) [Aer s =29 -0,283 . 80/80 - 80 - 10 = 0,0064;

¥ = 0,0064 - 360/ (0,9 - 7,5 + 10) = 2,30/16,75 = 0,137:

o= =27;
0,23 + 0,137

Ploc.s = 4,5 — 3541001 [Aef = 49 — 3,5-.-50-50/80-80= 3,13.
Orciopa Rp reqd = 6,75 + 1,48 +2,74 - 0,0064 - 360 - 3,13 = 10+198 =
= 29 .8 MIla.
Torna ycnosye NpOYHOCTH MPHHHMAET BHN
298.0,25=745MH> N, = 2,14 MH,

CTIEHOBATENHHO, CEYCHHEE MO MPOYHOCTH MPOXOIHT.
IIpou3seieM MpOBEPKY HEOOXOAMMOTO YHCIIA CETOK M3 YCIIOBUA I 2.5 1:

Ne < v Rb, loc Alocl ’



roe Ajpecr = (Ip t+2) (bp + z),
Z — PACCTOSIHME OT [IHA CTAaKaHa [I0 HIDKHEH CeTKHM (IpH ABYX Cerxax
z=15¢cm);
Ajoe 1 = (0,5 + 0,15) (0,5 + 0,15) = 0,42 m*; 0,75 - 899 - 0,42 =
= 2,83 MH >N, = 2,14 MH.

CnenoBarensHo, MOCTATOYHO ABYX CETOK KOCBEHHOTO apMHPOBAaHUSA.

Ilpumep 2. PacueT BHeUEHTPEHHO HAarpy>XeHHOro pyHAaMEHTa ¢ MOMEHTaMM
B ABYX HaNpaBneHUAX

Hano: dyHnaMeHT CO CTYNCHYATON IDIMTHOM YACTHI0O ¥ MOHOIMTHBIM CONpH-
KEHHEM TIOJKONOHHMKA ¢ XeJe300eToHHOH KojoHHOH (uept. 36). Pasmepsl
MOAOLIBbI, OMPEACIICHHBIC H3 pac-
07w YeTa OCHOBaHMA No Aepopma-
maM ! xb = 45x3,6 M, niop-
KOJIOHHMKa B miaHe [ rXb.r =
= 1.2 x0.9 M. BeicoTa noaxonoH-
wuka h.e > 0.5 (lp — 1), cne-
JOBaTeIbHO, NpOBepKa Ha Iipo-
[aBJINBaHKE  BBINOJIHAETCA  OT
HXHETO 00peda NoAKONIOHHKKE

(cMm. 1. 2.6, 1-10 cxemy).

o
N
7 /
2 2
i 3

Yepr. 36. Bueneurpento

HATPYKORNGIY PYHIAMOMT
¢ MOMORTAMY B ABYX

NRRPABIICHUAX
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PacueTHbIC HArPY3KU Ha YPOBHe Nofoluss! ¢yHAaMEHTa, TOTyYeHHbIEC U3 CTa-

THYECKOIrO pacueTa HandyHIAMEHTHOH KOHCIPYKIHMH C YYeTOM Ko3ddbuuMeHTa
HaZe)XHOCTH O Ha3HaveHuio 7, = 0.95:

N = 48 MH (480 1c); My = 1,92 MHwm (192 1cm); My, = 1,20 MHM
(120 TC-M); ex — 0’4 M; ey = 0,25 M; A = 16!2 M, Wx — 12;15 M3; Wy —
=972 m3.

MakcuManbHble KpaeBble NaBIIEHMA HA TPYHT G€3 yd4eTa COBGCTBEHHOIO Beca
¢ynngamenTa H rpyHTa Ha ero obpe3sax onpegensaem o dpopmyne (6)

Px,max = 4,8/16,2 + 192/12,15 = 0,296 + 0,158 =
= 0,454 MITa (4,54 xrc/em?);

Dy max = 4,8/16,2 +1,2/9,72 = 0,296 + 0,123 = 0,42 MIla (4,2 xrc/cm?).

Martepuamni: ctams knacca A-III, Ry = 365 MITa (3750 xrc/cm?), kimace Getona
O MPOYHOCTH Ha cxatre B1S, Rpy = 0,75 MIIa (7,65 xrc/cm®), Vg, = 1,1
(cm. 12611, 15 CHHII 2.03.01-84) , Rp = 8,5 MIla (86,7 Kkrc/cm? ).

PACYET IJINTHOW YACTH OYHIAMEHTA HA I[IPOJABJ/INBAHHE

Pa6ouyo BBICOTY IDIMTHOM 4acTH hg, p; onpenensem no gopmyne (9) -

r= Tps Rpt/Pmax = 1,1 - 0,75/0,454 = 1,82,¢;=0,5(4,5 - 1,2) = 1,65 M,
¢y =05(3,6-09) =135 m.

Brraucngem:

ho p1=—0,5-0,9+1/0,25-09% +(3,6 - 1,65 — 1,35 )/(1 + 1,82) = 0,84 m.

[Tpunumaem hp; = 0,9 M ¢ Tpems crymeHAME BBICOTOR mo 0,3 M; Ag p1 =
= 085 m.

Pasmephr cTyneHell ompenenum Io npwi. 3 (NpHHUMAA €3 = cy MCy =€),

VuyurpiBad, YTO TaOnMila COCTaBieHa npu Yy, = 1, a B HaleMm ciydae Tp, =
= 1,1, pacueTHbIC SHAYCHHA Dy qx CHIDKACM:

Dx. max = 0,454/1,1 = 0,413 MIla (4,13 Krc/cM2); Dy max = 0,42/1,1 =
= 0,382 MIIa (3,82 xrc/em?).

BsuieT cTyneHEH BIONb OCH X :

ona 14t crynewu npu hy, = 0,3 m, p,, = 0,413 MHla (4,13 xkrc/em?), b =
= 3,6 M HaxomuM ¢; = 0,6 M ipu p = 0,45 MIIa (4,5 xrc/cm?) > 0,413 MIIa
(4,13 xrc/em?) ;

WA 2-i cTymenyu npu hy; +hy = 0,6 Mu b = 3,6 M EaxomuMm ¢; = 1,05 M nipH
p = 0,56 MITa (5,6 krc/cm?) > 0,413 MITa (4,13 xrc/cM?); ¢, = 1,2 M mipu
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p = 0,38 MIla < 0,413 MIla — TO ecTs BhUIET, paBHbIf 1,2 M, HE IPOXOOUT,C; =

= 1,65 — mpouHOCTh HA NpPOMABJIMBAHWE NPOBEpEHA IIPU ONpeNeNeHMH Ay pl.
Boiner cTyneHder BOOJIb OCH ) !

¢ = 0,6 m npu p = 0,475 MIa (4,75 xrc/em®) > 0,382 MIla (3,82 xrc/cm?);

c, = 1,05M; ¢; = 1,35 m.

OINPENFJIEHUHE CEYEHHA APMATYPHI IIOONIBBI OYHIIAMEHTA

MoMmeHTBI, BEeACTBYIOIINE 10 TPAHAM CTYNIEHEH B HANPABJICHKH OCH X, ONIpeIe-
UM o popmye (44)

N=48MH (480 1c), M, = 1,92 MH-Mm (192 1c.M),e,, =04 M, =45 M.

B ceyenuu 71— 1:

cj_1=165mM; M;_; =48 -1,652(1+6-0,4/45 —4-04.1,65/45%)/
[2-45 =204 MH-M (204 TC.M) ;

B CeYeHHHU 2—2:

cr_7 = 1,05 m; Hg_g = 4.8 . 1,052 (1+6-.04/45-4.0,4-0,6/4,5%))
[2-4,5= 0853 MH-M (85,3 Tc.M);

B CeYeHUu 53— 3

c3_3 =06 M M3_3 =48 -0,6>(1 +6-0,4/45 —4-.-04-0,6/45%)]/
[2-4,5 = 0,285 MH-M (28,5 1c.M).

Onpenesmim mwiowane CeueHHA ApMAaTyphl HA BCI0 LUMPHHY (YyHIaMEHTa MO
dopmynam (42), (43).
B ceuenun 1—1:

ay = 2,04/8,5-1,5 -0,855% = 0,219,

no 1a6sn. 18 ,Ilocobnsa no npoeKTHpOBAHHIO OCTOHHBIX M XeJ1e300eTOHHBIX KOH-
CTPYKIMH M3 TAXKENbIX H JIETKHX G6TOHOB 0€3 MpeaBapUTENBHOTO HANPAKCHUA

apMaTyper’
v = 0875; Ag; = 2,04 -10*/365 - 0,875 - 0,855 = 74,7 cm?;

B CeYeHHH 2—-2:
o = 0,853/8,5 - 2,4 - 0,555 = 0,136; v=0,9267;

Ay, = 0,853 - 104/365 - 0,9267 - 0,555 = 45,4 cm?:

B CCUEHMM 3—3:
a, = 0.285/8,5 - 3,6 - 0,255 = 0,143; v = 0,9225;

Ags = 0,285 - 10%/365 - 0,922 - 0,255 = 33,2 cm?.

OnpenensiomM ABJIACTCS YMCIO apMAaTyphl O rpaRd NOOKOJIOHHMKA, IIpH-
uumaem 18 @25 A-IIT (88,4 cm?).
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MoMeHTH!, ACHCTBYIOIIME IO T'PAaHAM CTYNeHEeH B HANIPABIICHHH OCH y, OHperie-
nmuMm 1o popmyne (44), 3aMenas BenWUMHBI My, €y x, { COOTBETCTBEHHO Ha M,
€o,y, b

N =48 MH (480 1c), My, = 1,2 MH-M (120 1c.M), €,y = 0,25 M; b = 3,6 m.
B ceuernmu /—1:

cl_;=135m M)_;=48-1352(1+6.0,25/3,6 —4-0,25-1,35/3,6%)/
[2-3,6 =159 MH-M (159 1Cc.M);

B CeYeHUH 22

ch_»=1,05m; M5_,=48.1,052(1+6-025/3,6—4-025-1,05/3,6%)/
[2-3,6 =0,983 MH-m (98,3 Tc.M) ;

B CCUCHHMH -3

ch_3=06m Mi_3=48.062(1+6-025/3,6—4-025-0,6/36%)/2x
X 3,6 =0,329 MH-M (329 1C.M).

OnpegenuM mIoWAaih CEYEHHs apMaTyphl Ha Bcio AJIHHY dyHpmamenTa no ¢op-
myne (43).

B ceyemmu I' — 1':
ao = 1,59/8,5 - 2,4 . 0,835% = 0,112; v= 0,94

Agp = 1,59 -10*/365 - 0,94 . 0,835 = 55,5 cm?;
! /
B CeUeHMH 2 — 2 .
o, = 0,983/8,5 -3,3.0,535% = 0,123; v=0,935;

Agpa = 0,983 - 10*/365 - 0,935 - 0,535 = 53,8 cm?;
B ceueHnu 3 —3':
ao = 0,329/8,5 .45 - 0,235% = 0,156; v=0,915;

Agp, = 0,329 - 10%/365 - 0,915 - 0,235 = 41,9 cm?.

OnpenensomUM ABJIACTCA YUCIIO apMaTyphl IO rPaHH NMOAKOJIOHHHKA, I1pH-
uumaem 22 @18 A-III (56 cm?).

IIpoBepsaeM NMOAKOMOHHHUK KaK GeTOHHBIN 351eMeHT C NIOMOIIBIO0 pU. 4.

Ilpu e, = 0,40 M + h.f/30 = 0,4 + 1,2/30 = 0,44 M< 0,45,y = 0,54 M u
ey = 0,25 M+ br/30 = 0,28 M > b,s/6 = 0,15 m ~ OeTOHHOE CEueHHE NOAKO-
JIOHHMKA PacCYUTHIBAETCA MO 4-i popMe cxaToi 30Hp! (HpHIL. 4)

ler = 1,2 M, ber =09 M, x=3(1,2/12-0,44) = 0,48 M,y = 3(09/2 —
~0,28) = 0,51 M, Ay = (0,48 -0,51)/2 = 0,12 M*.
IIpoBepsiem npoyHocTs GeToHAa M3 ycnoBHA N < Kp Ap ¢ y4eTOM KOIDPHIH-
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eHTa ycnoBui paGotm cornacko 1abn, 15 CHuII 2.03.01-84 nna 6eToHHBIX KOH-
CTPYWﬁ 759 = 0:9
09-.8,5.0,12=092MH (92 1c) < N = 4,8 MH (480 1¢).

CnemoBarebHO, NOGKKONMOHHMK HOJDKEH OBITH BBITIOJIHEH XeJe300€TOHHBIM ¢
IIOCTAHOBKOM apMaTyphbl IO PacueTy eye3006TOHHBIX 3JIEMEHTOB.

Npumep 3. Pacuer c60pHOro xes1e300€TOHHOTO NOAKONIOHHKKA paMHOTO THIIA
U1 30aHUA ¢ TOJBAIOM

Hano: Kpan rpysonomgpemMuoctsio @ = 1230 kH (125 rc) M TN0JIE3HOH Harpys-
KO#l Ha MepexpbITuH Ha oTM. + 0,00p = 98 kIla (10 1c/m*). PacuetHas cxema
M Harpy3KH Ha cGopHbII MOOKONOHHMK yKa3aHsl Ha YepT. 37 u B Tabi. 13.
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— 3600
Yepr. 37. Pacuernasi cxema H MArpy3ku Yepr. 38. CxeMa HArpy3KH Ha Orono-
Ha cGopHblil HOXKONOHHAK BOK NOAKO/IONHUK2, 2muopst M u N
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TaGnuua 13

S el S . i _ P ]

Bapuaut PacuyeTHhRIC HaT'PY3KHU
Harpy3kKy
4 +gl: GZ ’
xkH/M (Tc/™m) kH (rc)
1 180 (18,2) 290 (29,7) 150 (15,7)
2 180 (18,2) 290 (29.,7) 150 (15,7)
- ITpooonxenue raba. 13
BapuaHT PacueTHEIC Harpy3kHa
HaTpy3KH -—_
BpeMeHHEIe I ITHTCIILHAIC
P,
xkH/M (Tc/m) xH (tc)
1 710 (72) 1590 (162) 4480 (456,3) 6900 (703,5)
2 710 (72) 1590 (162) 3020 (308) — 1350 (-138)

Obo3nauenun, npunarsie 8 Tabauye:.

g — NOCTOSHHAaA PaBHOMEPHO pacupelieneHHas Harpy3Ka oT epeKphITHS NONBaNa;

g1 — COOCTBEHHLIH BeC OI'O/IOBKA,
P — BpeMeHHAS Harpy3Ka OT NePEeKPhITHA
G;, Py — 1OCTOAHHAA M BpeMcHHAS HArpy3KH OT NepeKPLITHA;
G, — cobcTBennbill Bec CTONKH NOAKOIOHHNKA]

FPq,P3 — yCRIMA OT BeTBell CTANBHOK KOJIOHHEL.

Cunsi P, u P; [eACTBYIOT OJHOBPEMEHHO.
Kiacc GeTona no mpousocT Ha cxkatue B25; R, = 14,5 MIla (148 xrc/m?) ;

Ry, = 1,05 MITa (10,7 xrc/cm?).

Ey =27 » 10° MIla (275 - 10° krc/cM?), 7y, = 1,1.
KoadpduimeHT HaaeXHOCTH N0 HA3HAYEHUIO Y,, MPUHUMAaeM paBHBIM 1.
B pesynprate cTaTHYeCKOro pacuera Ha JBM nonyueHn! yCHINA B CTOMKaxX H
HpOMEXYTOYHOM pHresié NoaxoloHHuKa. Iloxbop ceyeHns apMaTyphl B CTOMKaX
IIOAKOIIOHHHKA OCYHIECTBJIEH ¢ MomMolubio IBM.
PacyeT 0orooBka NOZKONOHHHKA NMPOM3BEAEH AIA CBODOOHO OllepTOro 3je-
MeHTa, CxemMa HarpyskH, pacyeTHas cXeMa H 3IMopa Nepepe3bIBAOLIMX CHIT MpH-

BeeHbI Ha yepT. 38.
OnopHaa peakiusa

A =890 - 3 + 4480 + 6900 — 8077 = 5973 xH (609 1c) ;
B= 890-1,5+ (6900 - 2,15 + 4480 .0,15) /2,3 = 8077 xH (823 1c).
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Maxcumanbieii M3rnbaronii MOMEHT B OrOJIOBKE ONpeleNnsAeM Ha pac-
CTOSTHUM

x = (8077 —6900) /890=1,32 m; M, =8077(1,32--0,35) —6500(1,32—-0,5) —
—890-0,5-1,32% = 1401 xH - m (142,8 1¢ - M).

Pacyer oronoBka MONKOJIOHHHKE HA OCHCTBHE NONEpPEUHOH CHIIBI IO I'paHH
croiixn Q0 =2470 xH (252 1¢) m wsrubaiomero MomeHTIa B Hposfere
M=14MH- M (143 1c - M).

Tilnpuua coronoska 1500 MM, Bricota npuHATa pasHoH 1200 MM M3 yuera
3a71eNIKH aHKepHbIX 6011T0B puaMerpoM 72—1100 mm.

punumaeM nonepeddyw apmarypy 6 @ 12A-1, mar 300 mm

Ay, = 6,79 em® | E; = 210 000 MITa (2,1 - 10°® xrc/em?),
R,,, = 175 MIla (1800 xrc/cm?).

[IpoBepsieM MpOYHOCTL OroJIOBKa MO CxKaToMy GeTOHY MeXOY HaKJIOHHBIMH
TpeurHamMy u3 yceiaoBus (72) CHull 2.03.01-84.

0<03¢,, ¢p,Rpbho ; a=EJE, =210000/27-10°> =17,78 ;
u, =A.,/bs, =6,79/150 - 30 = 0,0015 .
ITo dopmynam (73), (74) CHulIl 2.03.01-84 sprumcnaemM:

O, =1+5ou,=1+35-7,78.0,0015=1,058 ;

op, =1 —BRy =1-0,001"14,5 = 0,855
Torna 0,3 ¢,,, ¢, Rybho =0,3 - 1,058 - 0,855 - 14,5 - 1,5 - 1,16 =

= 6,85 MH (698 1c) > Q = 2,47 MH (252 1¢).

YcitoBHe BBINIOIIHEHO.

IIposepsem ycnosue (75) CHuIl 2.03.01-84, oGecneumsaroniee MpOYHOCTSH
IJICMCHT2 MO HAKJIOHHBLIM CEYCHHAM, MNPOXOOAUMM MO HAKJIOHHOH TpeuiHHe,
Ha IEHCTBHE NONEePEeYHOHN CHIIBI

Q<+ Lsw * Ds,inc -



Ilo dpopmynam (80), (81) CHulIl 2.03.01-84 srruncnaem

R..A 175-6,79 - 107%

. _z%; (1+pn+yp) Rybhy
o = =

dsw
V2.-1.-1,05-1,5- 1,16

—— e —— = 3,27 M> 2h0 =2 . 1,16 = 2,32 M.
0, 396

Ilpunvmaem ¢ = 2,32 M, TOrHa Qb + Qo + Qs ine =2:1,05-1,5-1,16%/2,32 +
+0,396:2,32=2,75MH (2801c) > @ = 247MH(252 C) .

Ilpourocts obecneucHa.

IlpomonsHyi0 apmMaTypy OTroJIOBKa olpeneinsaeM o usrubamouieMy MOMEHTY
M= 14MH (143 1c).

[Ipmmumaem 6 S32A1I1 4 = 48,26 cm*; Ry = 365 MIla (3750 xrc/cm?).

liompaysce $opmynoi (29) CHgulI 2.03 01-84 npu A, = O omnpefnienseM x =
=R A/Ryb = 365 - 48,26/14,5 - 150 = 8,1 cm, nonyqaem £ =x/hy =
=8,1/1,16 = 0,07 .

[lo ¢opmyne (26) CHull 2.03.0184: w=a — 0,008R, =085 -—
~ 0,008 - 14,5 =(Q,734 ;

no dopmyne (25) CHull 2.03.01-84:

R 0,734
OsR w 365 0,734
L+ - — | 140 -
Ose, u 1,1 400 1,1

INpu £ <&, NPOYHOCTb  CEYEHHs MpOBEpAEM IO dopmyne (28)
CHaull 2.03.01-84 pu 4, = 0

Rybx (ho — 0,5x) =14,5-1,5-0,081 (1,16 - 0,5 - 0,081) =
= 1,97MH-Mm (20l Tc - M) > M =14 MH - ™M (143 1Cc - M).
IIpounocTs ceueHusa obecneueHa.

Pacuer Ha MecTHOE CXkatMe B MECT¢ OITMPAHMA PUTEIIs NIEPEKpPBHITHA HA NOJ-
KOJIOHHHK.

9



PacueTHas HarpysKka OT pUreis
N=P +G;, =1590+290=1,88 MH (191,6 1¢) .

Heobx0muMOCTh KOCBEHHOT'O apMHpOBaHHA MPH CXKaTHH IPOBEPAEM H3 YIS
sua (101) CHuII 2.03.01-84:

N<VYRy jocAlocy 3 Aloey =50-20=1000 cm® (b purenss — 50 cm); ¥ = 0,7y,

a=13,5R;,/R; = 13,5 -1,05/14,5=0977 ; A},., =80 -20 = 1600 cm? ;

3 3
Vb =1 Alocs/Aloc, = 11600/ 1000 = 1,17 .

ITo popmyne (102) CHuII 2.03.01-84
Ry 10c = appRy =0977 - 1,17 - 14,5 = 16,6 MIIa (169 xrc/cm?) ;
YRy 10cA1oc, =0,75-16,6 - 1000 - 107* = 1,25 MH (127 1c) <N =
= 1,88 MH (191,6 1¢) .

Ycnosue (101) CHull 2.03.01-84 ne BhIMOIIHEHO.

B Mecze ompaHnsa pUreiis Ha TTONKOJIOHHHK CTaBMM 4 CeTKH KOCBEHHOrO ap-
mupoBaHusa J6A-1 ¢ suerxkoi paamepom 100x100 MM 1 marom 100 Mm.

ITIpounOCTs HA MeCTHOE CKaTHe TMOOKONOHHMKA ¢ KOCBCHHBIM apMHPOBAaHHEM
nposepseM u3 yciroBua (103) CHull 2.03.01-84: N< R}, ,.q410¢; -

o dopmynam (49) — (51) CHull 2.03.01-84.

nAg. L + nyA [ 7-0283-66+7-0,283 -60

Hxy = - - = 0,0063;
AefS 66 . 60 . 10
M 0,0063 - 225
p=—2L X = " T —0,0579 :
R, + 10 14,5 + 10
1 1
== =347



ITo dopmyne (104) CHull 2.03.01-84 mpu ¢, = 1,17 < 3,5:
Ry rea = Rpop + Ollyy Ry 50 = 14,5 - 1,17 +3,47-0,0579 - 225 - 1 =

= 21,8 MIla (220 xrc/em?)
Ry reaAioe, = 21,8 -0,1 = 2,18 MH (220 1¢) >N = 1,88 MH (192 1¢).

IIpouHocTs ceueHHsa obecnedeHa.

Ilpumep 4. Pacuer COOPHO-MOHOJMTHOrO >Keje300eTOHHOro GyYHAAMEHTa
CTaJIbHOH KOJIOHHBI

Jano: dyHpaMeHT ¢ MOHOJIMTHOH IUIMTHOM 4acThi0 H COOpPHO-MOHOJIMTHBIM
TIO/IKONOHHUKOM BBICOTOR A.r = 6,0 M, pasmepamu B 1wiane b,r= 1,5 m, [ ;s =
= 3,0 M. COopHbIe MTEeMEHTHI NOOKOJIOH-

HHKa B Buze IDtockux mwmmT (= 0,2 M N=6MH
( uepr. 39).

Yept. 39. CO60opHO-MOMONKTHBIH XKee30-
OGeroHHbIIf pyBHaaMenT

PacYeTHpie HarpyskM Ha YpOBHE Bepxa
NOAKOJIOHHMKA ¢ YJYeTOM BETPOBBIX H
KpaHOBBIX Harpy3ok: /N = 6 MH (600 1c),
M=8MH-m (@B001c-Mm), Q=
= (0,42 MH (42 1c). C yueroM xo3dpdHmueHTa HagexKHOCTH MO Ha3HAYCHUIO 1A
coopyxenui Il xiacca v, = 0,95:

N=6'0,95 = 5,7M'I (570TC);M=8 0,95 m7,6MH-M (760'_‘[(; 'M);
Q=0,42-095 = 0,4 MH (40 1¢) .

PacueTHble YCHWIHMA IO HU3Y MOHKOJOHHHKA.!
N+G=57+1,1-0,022-3-1,5-6=6,35 MH (635 1c) ;

M=176+046=10,0MH -m (1000 1C - M)

4 3ak. 367 31



Marepuansi: GeToH MOHONMTHOH uacTH Kknacca B12,5, Ry = 17,5 Mlla
(76,5 xrc/em?), Ry, = 0,66 MIIa (6,75 krc/cm?) , GeToH cOOPHBIX IUTMT KIIaccd
B2S, R, = 14,5 MIla (148 xrc/cm?).

[Ipu ydeTe B MaHHOM COYETAHHMH KpaTKOBPEMEHHBIX HArpy3okK (BeTpoBLIX H
KpaHOBBIX) IpHHMMaeM 7Yy, = 1,1 (oM. Tabn. 15 CHall 2.03.01-84).

Jsia GeToHa MOHONMTHOM YacTH TaKKe YUHTBIBAeM KO3(dHIMEHTb ), 3 =
=085 u Ths = 0,9,

Toraa:

Ry = 15-1,1-0,85-09 = 6,32 MIla (64,3 xrc/cm?) ; Ry, = 0,66 - 0,85 %
x0,9 = 0,505 MIla (5,1 xrc/eM*) ; Ry = 145-1,1=

= 15,95 MIla (162,8 xrc/cm?) .
IIpononsHan apmarypa c6opHbIX IWMT Knacca A-II1

R, = 365 MIla (3750 xrc/cm?) ;

APMATYpHBIC IIETIIEBbIE BHIMYCKH M3 IUTHT KJjiacca A-l

R, = 147 MIla (1500 xrc/em®)— cm. 1. 3.31 .

ITPOBEPKA HPOYHOCTH BHEI[EHTPEHHO CXATOIO
XKXEJIEBOBETOHHOI'O IOIKOJJOHHHKA

10
€o = p 35= 1,58m; e, =eo+0,5 (I s~ 1) =1,58+0,5 (3 —0,2) =2,98 m;
ARy =Ry — Ry, =1595~6,32=9, 63 Mila (98, 5 wc/ cM);
0,2
ho — - ——= 2,9 M
2

llo popmynam (97) - (99) :

T L ——— I -

_ 2.9 —-12-635-298-9,63-1,5-0,2(3-0,2)] _ _
x =29~ 63215 0,42 m;
(6,32-1,5-0,42+9,63-1,5-0,2 —6,35) 10° ,
Ag=————— =143 cm* .

s

3635

[Tpurumaem 16 @ 12 AT ; A, = 18,1 oM

$2



OIIPENEJIEHHE IT/IOWAOH CEYEHUA
HETJIEBBIX APMATYPHBIX BbITYCKOB

[letnessle apMaTypHble BBITYCKH YCTAHOBHM C ILIAroM § = 1,2 M IO BBHICOTE
IUTHT

Ilo dopmyne (101).
Y-DSRy, 0,35-1,5-1,2-0,535

Ag, >——=
Y Ry, 147

=23.10"% M® =23 cm? .

[IpuHMMaeM B Kaxmom paAmy 7 memieBpiX BbityckoB & 16A-1, A,
= 28,2 cM?, IIpH 3TOM MPOIEHT apMHUpOBaHMs cocraBuT Mo dopmyre (102)

<o 1002821 _ 61579 >0,15
S 150.120 TR

Ycroeua (101) u (102) ynoBneTBOpEH®!.

IIPOBEPKA [TPOYHOCTH 3ALEJIKH CHOPHRX ITJIAT
B CTAKAHAX ITOOKOJIOHHHKA

I'ny6una 3apenxu INMHT B CTakaH npuHuUMaercss 700 MM, riybuHa CTaKkaHa
750 MM, pasmepsl B Iu1ane noHusy 300x1600 MM, noBepxy 350X1650 mMm.
beTOH 3aMOHOJIMYNBANKA CTAKAHOB Kiyacca B25

Ry, =1,05-1,1 =1,155 MIla (11,77 xrc/cm?) .
Cuna, BpiiepruBanilias INIATY U3 CTAKaHA:
N=AR, =0,00143- 365 = 0,522 MH (53,6 1¢) .
ITo popmymnam (103) u (105): R, = 0,18 R,
N, =2.0,75(0,325 + 1,625) - 0,18 - 1,155 = 0,54 MH (55 1c) >
>N=0,522 MH (53,6 1¢) .
ITo bopmynam (104) u (106): R, =0,2R,, ;

N,=2-07(02+15) -0,2-1,155= 0,55> N=0,522 MH (53, 6 10).

YcenoBusi (103) cuenneHua GeToHa 3aMOHONHMUMBAHMA C GETOHOM CTEHOK
crakana H (104)—c GeroHOM cOOpHBIX IWIMT 6€3 YyeTa IINOHOK B IUIMTAX —
YO OBJIETBOPEHHI.

4* 83



IIPIOXEHUE 1

OMPENENEHUE PABOYEHN BbLICOTH 4o ,; ®YHIAMEHTA
A 3, M 2
240

M

20,0 v;,% o

9
As=110 A gl
15,0

ey D

700
80

6,0 ‘}.-.L_a._

4,0 - |

2,0 g
8.=40cm

§0

100

720 T

750
0 60 b0 |0 1m0 160 hyp,cm
/)q pz"".?&jfﬂ
|



I1s HeHTpanbHO-HATpYXKeHHOro dyHIaMeHTa A/
3 M
p = N/lb — xrc/em?® ; %
l;

U1l BHELICHTPEHHO HArpyKeHHOro ¢dpyHIaMeHTa

p =N/Ib + 6M/I*b — xrc/em?® ; <

Ay =b(1-0,5b+b,~1) —Mm* . :

lopamoxk onpeneneHuss BbICOTHI (yHmaMeHTa Ho MOKa3aH CTpEeNKaMH Ha
rpaduKe: 1O HalIEHHBIM 3HateHuAM A 3 = 11 M H 7, Ry, /P = 3,0,
3mech R, — pacueTHOE CONPOTHUBIIEHHE GETOHA PACTAXKEHMIO, KIc/cM? ;

Ty — KOIGPHIMEHT YCIOBUH paborel OeTOHa cornacHo Tabm. 15

CHull 2.03.01-84 .
Ilo.3amanHOMy 3xayeHuro . = 100 cM HaxomAT pabouyio BeICOTY ¢ yHIaMEHTa
ho,pl — 98,5 CM.

Hpumeuannme. B ciyuae, Korga NpoBepKa Ha MPOHABTUBAHHE TPOUIBOAMTCA OT
HIDKHero 0o0pe3a MOMKOJIOHHWKA, BeNWUMHa b, 3aMeHseTcA BeNHUMHOM bop I — BEHUH-

HOHU lcf .



ITPUJIOKEHHUE 2
MAKCHUMAJIBHOE JNABJIEHUME I'PYHTA HA NOOONBY ®YHAAMEHTA W3 BETOHA B1S

MaKCHMAaNBHOE NaBlieHie rpyHTa Ha nofoumsy hyHnameHTa u3 GetoHa B15, py, ., MIla

c, M (TTpH YyCNOBHH paBeHCTBA BbUIETOB CTyIeHel @yHnameHTa) , ang b, M
w8 | a4 [ a0 ] 36 [ a2 | as | 54 | e

0,30 0,255 0,75 0,16 0,23 0,27 0,29 0,31 0,32 0,33 0,33
0,60 0,32 0,39 0.43 0,45 047 0,48 0,49 0,50
0,45 0,70 0,78 0,82 0,85 0,87 0,89 0,90 0,90
0,60 0,555 (0,29 0,30
0,36 0,38
0,48 0,50
0,66 0,68
0,99 1,01
0,90 0,855 0,25 0,28
0,32 0,35
0,40 0,44
0,51 0,55
0,68 0,72
0,92 0,96
1,42 1,46
1,20 1,155 2,40 - - — - 0,13 0,22 0,29 0,34
2,10 — —~ - 0,19 0,32 041 048 0,53

1,80 — - 0,32 0,53 0,66 0,76 0,83 0,89
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IIPUJIOKEHUE 3
ONPENEJIEHUE BLUIETOB HWUKHEHW CTYNNEHH ®YHIAMEHTA

HonyckaeMele BbUISTHI HHXKHe# cTyneu QyHmamMeHTa KA,

BenmwunHa xoodduumenTa X npH Knacce 6eToHa No NPOYHOCTH Ha cxKaTHe

0,15¢.5) | 3 3 3 3 3 3 3 3 3 3 3 3
0.2 (2) 3 3 3 3 3 3 3 3 3 -2-3-?- 3 3
0, 3 3 3 3 25 | 28
2505 3 3 3 3 3 22 : 3
0.3 (3) 3 3 3 3 3 3 27 3 3 23 | 23 3
2.8 2.4 26
2.8 2.7 2.4 2.9 2.1 2.3 2.7
0,353, —_— 3 3 — 3 = — 3 | =2 ek il it 1A
33 = 2.9 3 2.6 27 2. 24 X
|
04 &) 2.6 29 \ 2.5 2.8 \ 2.3 25 . , 2.1 25
2.7 3 2.7 3 2.4 2.7 | 2.2 2.6
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IIpodonxcenue npua. 3

JonyckaeMble BRUISTH HiDkHelt CTynieHM GyHAaMeRTa ki,

IlaBneune p——
Ha I'PYHT Benvuuia xo3ddrumerra X Opu inacce 66ToHa no NpoYHOCTH Ha CXaTHe
Pers MIla
(xref B12,5 B15 B20 B12,5 B1S B12,5 B1S B12,5 B15 B20
fcm?)
04545 | =2 | 2L 3 23 |1 26 3 2L 1 23 | 28 | 19t _2 | 23
2.5 2,8 2.5 2,7 2,2 2,5 3 2.1 2,5
2,3 25 2,2 24 2 2,2 2,6 1,8 1,9 2,2
0.5 ©) 2.4 2,7 3 2,3 2,6 3 2,1 2,3 2.8 2 2.3
ossesy | 22 | 24 | 28 | 21 | 23| 27 | 19 | 20 | 25 | . | 18 | 2L
2.3 25 3 2,2 24 29 2 2,2 2,6 1,9 2,2
0.6 (6) 2,1 2,3 2,7 2 2,2 2,6 1.8 2 2.3 1,6 1,7 2
’ 2,2 2,4 2.8 2,1 2,3 2.8 1,9 2,1 2,5 1,7 1,8 2,1

[IpumevaHnua: 1. 3HaucHue B IHaAMeHaTere TPUHUMAETCA IIPH yYeTe KPaHOBLIX H BETPOBBIX HATPY30K 7,5, = 1,1.
2. BriHoc HwkHelt ctyllenu dyHnamenTa ¢; = kihgp..



NMPHIIOKEHUE 4

KOJIOHHHKOB
BCIIOMOT'ATEJIBHBIE ®OPMYJIbl 1A PACYETA NNPOYHOCTHU BETOHHBIX 101

=M /N + Ey = My ﬂv +
PazMepst cxaroit 30HL Ap €x o f;% 0 Y, bedA0

x= =0,75 (befim — lpp) *

:I:I/ O,SG(bc;m — Icﬁz +

T +12 (cfler - NIRp)1/m;

Yy =15 (bef— miep + mx;
m= ey/ex;

<b¢fl6

Cx = xy (03 lcr - 0,333y)/
/ (2bcﬂcf" Xy) > ex;
¢y = Xy (05 bor~ 0,333y)/
[ @begles - xp) > ey

68
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IIpoodonxenue npun. 4

30HLI C)xaTasd 30Ha PasMephI CKaTOH 30HLL Ay ey = M,/N+ ey = My/N +
OeTOHHELIX HONKONOHHUKOB +1, ﬂgo +b,g/30

J 4 & x, = (of — 2ex) | (ey/6 + bef12ey)
.' y y ¢ y ’
3 _ ?4"1: i <0451cf < b6
"" Xqg = O,le(bcffﬁe;p _— 1)
K,
Xrl | X
4 | x =3 (0,5 Icf‘— Ex) ’ 0’5 Xy = 0,45 Icf; “~ 0,45 bcf;

¥y =3(0,5bcr— ey) >led6 >befl6




NPAJIOXKEHHUE 5

TPAOUKH U1 OIPENEJIEHUS HECYWEH CIIOCOBHOCTH
XEJIE3OBETOHHBIX NMOAKOJIOHHUKOB ITPSIMOYI'OJIBHOI'O CEYEHMA

NOAKOJIOHHHK CEYEHHEM 0,9X09 M

N re
950

HNE
EEEERN
II

o I. AN

TN

HENEEEEFINN.

w IIIII-VIH'JI ENEEE
LAY Il.l

. IIIIWJ A
-I." IV‘-I-II

il

SSEnsasaees
N ||

NV -

6'67 7160 M, reM
My/M,,

N, 1C
50 0,98 0,98 0,96 0,96 0,97 0,99 1,0
100 1 0 l O 0,97 { 0,96 ; 0,94 0,95 0,97 { 0,99 1,0
150 1,0 0,99 0,96 0,94 0,93 0,94 0,96 0,98 1,0
200 1,0 0,98 0,95 0,93 0,92 0,93 0,95 0,98 1,0
250 1,0 0,98 0,94 0,92 0,91 0,92 0,95 0,98 1,0
300 1,0 0,98 0,95 0,95 0,94 0,94 0,96 0,98 1,0
350 1,0 1,0 0,97 0,97 0,97 | 096 0,97 | 0,98 1,0
400 1,0 1,01 1,02 1,01 0,99 1,02 1,0 1,0 1,0
450 1.0 1,02 1,04 1,05 1,03 1,04 1,02 1,02 1,0
500 1,0 1,02 1,05 1,06 1,05 1,06 1,03 1,02 1,0

o1
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IIpodonxcenue npua. 5

NOAKOJIOHHHK CEMEHMEM 12X09M

Nre
650 |
HERNEEERN ]L
0 REER NN
N

N
ST ONS T
ENEE\\NE.

- =I HEEEENZWNNEEE

HREEN '
— AN

] ERESZisinnn
-IIIIIVJIIAHHIII

SENEEREY/(5 8N
25y e
” lzfzéi InlI--

250

L
l‘

20 &0 100 720 40 60 M, e
Mx/My

N, 1C
i o Joso [ome 10 [ [ [ a5
50 1,00 | 1,03 | 1,05 1,00 { 1,17 | 1,20 | 1,26 § 1,29
100 10 101 { 1,02 { 1,04 { 1,07 | 1,13 | 1,17 | 1,24 | 1,28
150 1,0 1,0 1,01 1,03 | 1,05 1,10 { 1,15 } 1,21 | 1,28
200, 250 1,0 1,0 1,0 1,01 { 1,03 § 1,08 | 1,14 | 1,20 | 1,27
300, 350 1,0 1,0 0,99 | 1,0 1,02 { 1,05 | 1,2 | 1,19 § 1,27
400,450 1,0 0,99 | 1,0 1,00 | 1,05 { 1,09 | 1,15 | 1,21 { 1,28
300 1,0 1,0 102 {104 | 1,08 | 1,13 |1 1,18 | 1,24 | 1,30
550 1,0 101 [ 1,04 { 108 | 1,12 { 1,17 { 1,23 | 1,28 | 1,32
600 1,0 1,02 | 1,05 1,08 | 1,14 § 120} 1,25 | 1,29 | 1,32
650, 700 1,0 1,02 { 1,05 { 1,11 | 1,17 { 1,23} 1,27 } 1,30 | 1,31



Ipooonxcenue npua. 5

IIOAKOJIOHHHK CEYEHHEM 1.5X09 M

N

R

I Ill“ Ilnml\.
llllIlllllﬂH“llIl

NEEREEEEEER IR
AR

ERRREEEERYIINERIE
500 IEIIIIIWIII’II BN

EEEENSSNENEIN

280 .l-.=.l’l'lﬂ"‘l"‘l"l=ll.

W A
‘ﬂﬂﬂ.l’

i lilnnurlun -
T T AA T VAV T

e e g T
BERDZ /| 2
sl d | ¥ ‘ IVAII'AIIVII
lI" A VI LA
IAVI"IVAIVAII"-II
1090 120 7 10 0 200 M, rem
Mx/My
N, 1C
50 1,02 1,06 1,13 1,52 1,57
100 1 0 1,02 1,05 1,10 1 17 1 25 1 36 1,45 1,55
150 1,0 1,01 1,08 1,09 1,15 1,23 } 1,33 143 1,54
200 1,0 1,01 1,04 1,08 1,14 1,23 1,31 1,42 1,93
250 1,0 1,01 1,04 1,07 1,13 1,21 1,31 1,41 1,93
300 1,0 1,01 1,04 1,07 1,12 1,19 1,29 | 141 1,53
350 1,0 1,01 1,03 1,06 | 1,10 { 1,18 1,28 140 | 1,53
400 1,0 1,01 1,03 1,06 1,10 | 1,17 1,27 | 1,39 | 1,52
450 1,0 1,01 1,02 1,06 | 1,10 { 1,16 1,26 1,39 | 1,52
300 1,0 1,01 1,02 1,05 1,10 | 1,18 1,28 141 | 1,52
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IIpodoaxernue npun. 5

NOAKOIIOHHHMK CEYEHMEM 1,2X12 M

lllll'l EEEEN
EEE llﬂ! I
EEEENE

S IEEEEEE SE
S EEEEEEE L\\\‘ I
N\

I'-'-IIIIIIII EEEENNNN

o lllllllllllll\\\\\\
T PR

0 III llll-ll 'ﬂ’j‘l'mlx
lll|l=lllllllr/ an
T T T T T T T T A A L 7
O O O 2 2 7 4 P 0 A .

AL

L

>
T ety 7
ARREEEEEE-SosZeLpaRra
‘4‘,4‘4'4‘."....
730 20 170 740 200 230 M rom
My/M,
N, ¢

50 1,02 1,0 1,0
100, 150 1 0 099 099 0,97 097 097 098 0,99 1,0
200, 250 1,0 0,98 0,97 0,95 0,95 0,95 0,96 0,98 1,0
300, 350 1,0 0,98 0,96 0,93 0,92 0,94 0,65 0,98 1.0
400, 450 1,0 0,98 0,95 0,93 0,92 0,93 0,95 0,98 1,0
500, 550 1,0 0,97 0,95 0,93 0,92 0,93 0,95 0,97 1,0
600, 650 1,0 0,97 0,96 0,95 0,95 0,95 0,96 0,97 1,0
700, 750 1,0 0,99 0,99 0,98 0,98 0,98 0,98 0,99 1,0
800 1,0 1,02 1,02 1,03 1,01 1,02 1,01 1,01 1,0
850 1,0 1,02 1,04 1,04 1,03 1.04 1,03 1,03 1.0



IIpodonxcenue npua. 5

N. 77 NOAKO/IOHHHK CEMEHHEM 1,5X1,2M

500

450

400

550

J07

250

200

720

700

50

76

24

22

3

% w W T m o w w0 2w 250 7w e

N, 1c Mx/My
50 1,02 1,05 1,07 1,12 1,17 1,17 1,22
100 1 0 1,01 1 1,04 1,07 1,09 1,14 1,16 1,19 1,21
150 1,0 1,01 1,03 1,06 1,08 1,11 1,15 1,19 1,21
200 1.0 1,01 1,03 1,05 1,07 1,11 1,14 1,18 1,21
250 10 1,01 1,02 1,04 1,06 1,09 1,13 1,18 1,20
300 1,0 1,0 1,01 1,03 1,05 1,08 1,12 1,17 1,20
350 1,0 1,0 1,01 1,02 1,04 1,07 1,12 1,16 1,20
400 1,0 1,0 1,0 1,01 1,03 1,06 1,10 1,16 1,20
450 1,0 1,0 1,0 1,0, 1,02 1,05 1,10 1,15 1,20
300 1,0 1,0 1,0 1,0 1,02 1,08 1,09 1,15 1,20

95
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IIpodonacenue npun. 5

NOAKOJIOHHHUK CEYEHHEM 18X12 M

§ § §
EEEEREN

S

S

X

5
WEANNEANEN

S

AN
!In
—

o
S

S

Lttt ttbIrrrrrn
B .I.I..Ill"ﬂ'.ﬂ-ﬂ.
l..llll HIHIHIHI
B .‘ﬂr’n‘l‘r"ﬂ'r"‘
l..--...-ﬂl A AT
II’I AL VT i
HEEERER VIHIWV‘I'AI'.I
AP T
REEE ll.'lﬂ.ﬂ.'..ﬂlﬂ..l
éwll.. ’I'l’."".".‘ﬂ

BEREERERZEV.aVvav4de E’
A

A ‘ﬁHHEZIE
i"i-.l'ﬂl-.
A
!‘ BEZEREREE

200 230 250 270 290 310 M re-m

HNANEEN
NENAURN
AENAUANEN
UANAEAN
NN N
CNCINL N

NENENE

AURANENR
ENEANA

D

SINNL T

b
-~
S

13

D
D

50 770 79

My/M,

0,151 | 0,325 | 0,509 | 0,726 - 1,376 | 1,963 | 3,078 | 6,61

N, 1c

30
100
150
200
250
300
350
400
450

1 0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

1,02
1,02
1,02
1,02
1,01
1,01
1,01
1,01
1,01

1,06
1,06
1,05
1,04
1,04
1,04
1,04
1,03
1,03

1,13
1,12
1,09
1,08
1,08
1,07
1,07
1,06
1,06

1,20
1,16
1,15
1,14
1,13
1,13
1,12
1,12
1,11

1,27
1,24
1,22
1,21
1,20
1,19
1,18
1,17
1,17

1,35
1,32
1,30
1,28
1,28
1,27
1,26
1,25
1,25

1,42
1,40
1,38
1,37
1,36
1,35
1,33
1,33
1,33

1,45
1,45
1,44
1,42
1,42
1,40
1,40
1,40
1,40



N, 1C

30
100
150
200
250
300
350
400
450
500
S50
600
650

1 ,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

1,03
1,03
1,03
1,02
1,02
1,02
1,02
1,02
1,02
1,02
1,02
1,02
1,02

220

1,08
1,07
1,07
1,06
1,06
1,06
1,06
1,06
1,05
1,05
1,05
1,05
1,04

260

1,15
1,15
1,14
1,13
1,12
1,12
1,11
1,11
1,10
1,09
1,09
1,09
1,08

MMy,

0.151 | 0,325 | 0,509 | 0,726 1,376 m 3,078

1,26
1,24
1,22
1,21
1,20
1,19
1,17
1,17
1,16
1,16
1,16
1,16
1,14

lHIOAKOJIOHHHK CEMEHHEM 2,1X12 M

1,37
1,34
1,31
1,31

1,30 |

1,28
1,27
1,27
1,26
1,26
1,25
1,24
1,22

1,50

| 1,50

1,45
1,42
1,40
1,40
1,38
1,38
1,36
1,36
1,35
1,35
1,33

1,60
1,60
1,88
1,55
1,53
152
1,51
1,50
1,50
1,48
1,48
1,46
1,46
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6,61

1,70
1,68
1,66
1,64
1,64
1,62
1,62
1,60
1,60
1,60
1,60
158
158
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Nre
B ] -
150
“ |
350} T 12 761 18 20 27 |25
150 r
0 |
"o 50 190 230 210 310 350 330 430 M ren
Mx/My
N, 1C
50 1,03 | 1,09 1,18 | 1,32 | 145 1,72 | 2,05 2,13
100 1,0 | 1,03 1,09 | 1,17 ¢t 1,30 | 145 1,70 | 1,96 | 2,10
150 1,0 1,03 { 1,09 | 1,17 1,28 | 1,45 1,65 1,92 {1 2,10
200 1,6 1,03 | 1,09 | 1,16 1,27 | 142 | 1,63 190 | 2,08
250 1,0 1,03 1,08 1,16 | 126 | 142 | 1,63 | 185 | 2,06
300 1,0 1,03 | 1,08 | 1,15 1,26 | 142 | 1,60 | 1,82 | 2,04
350 1,0 1,03 1,08 1,15 | 126 | 140 | 1,60 } 1,80 § 2,02
400 1,0 1,03 | 1,08 1,15 1,25 140 | 1,60 ] 1,78 | 2,00
450 1,0 1,03 { 1,08 1,15 1,25 } 1,38 | 1,55 | 1,76 | 2,00
300 1,0 1,03 | 1,07 1,14 1,24 | 1,38 1,55 1,74 | 1,98
350 1,0 1,03 1,07 } 1,14 } 124 } 1,38 | 154 | 1,72 | 1,95
600 1,0 1,03 | 1,07 | 1,14 | 1,23 | 1,36 154 | 1,72 1,93
650 1,0 1,02 1,07 1,14 1,23 1 1,36 | 1,52 | 1,72 1,93
700 1,0 1,02 1,07 1,14 123 | 1,36 1,52 | 1,70 | 1,92
750 1,0 1,02 1,07 | 1,14 } 1,23 } 1,36 | 1,50 } 1,70 § 1,92
800 1,0 1,02 | 1,07 1,14 1,23 1,36 | 1,50 { 1,70 | 1,92
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INIPUJIOXKEHUE 6

3HAYEHUS KOIOOULIMEHTA &

Huam aM

&meniis 5 M &a,m £, M
10 2 -10"3 56 1,4-10°2
12 24 -10°3 64 1,7 -10°*
16 3,2 -1073 72 1,9 -10°2
20 44 -10-? 80 2,1 -10°?
24 58 -10°° 90 2,3 ~1074
30 7,5 - 103 100 2,5 -10°*
36 . 9 -10°3 110 2,8 -10°%
42 1,1-10°* 125 321072
48 1,2 1072 140 3,5 +10°2

HNPUJIOXEHHE 7

OINTUMAJIbHOE INPOEKTUPOBAHUE O®YHIAMEHTOB

1.IlIpy KOHKpETHbIX MCXOJHBIX MHaHHBIX (Harpy3kKax, XapaKTepUCTHKax
OCHOBaHMA, pa3Mepax KOJIOHHbI) TMpOoeKTUpOBaHMe (YHOAMEHTAa BBIONIHAETCA
TaK, YTOObI coOmopanmuchy cienymioume TpebOBaHUsS: NMPOYHOCTh H TPEIHMHO-
CTOMKOCTh IUIMTHOM YaCTH ¥ NOJIKOJIOHHKMKA, HeCyiasA CioCOOHOCTh IPYHTOBOIO
OCHOBAHHA U OTpaHHUYCHHUE [1co pMALHH.

YKa3aHHbIM TpebGoBaHMAM, KaK IMpaBWIIO, YHOBJICTBOPACT MHOXECTBO Ba-
PUAHTOB KOHCTpYKuMH ¢yHZaMeHTa. B NpoeKkTe peKOMEHIyeTCs HCIOoIb30BaTh
BapHaHT, HMCIOLIMM HAWIYYIIHME TEXHHKO-YKOHOMHUYECKMe Moka3arend. Ilpu
3TOM BapUaHTe PEKOMEHOYETCS BBINOJIHATH OINTHMH3AUUI0 HA OCHOBE IIPHH-
IMIOa pa3felieHusa mapamerpos (cM. PexoMeHpaimu No ONTHMAJILHOMY IIPOEK-
THPOBAHHIO XKeNne300eTOHHbIX KOHCTpyKuuit. — M., HUMKB, 1981).

2. 3aga4yy ONTUMM3AIMU PEKOMEHOYETCA peilaTh KaK MHOTOKPHTEepHaiib-
HyI0, OLUEHMBAaA TeXHHKO-3IKOHOMHMYECKHE MOKa3aTelnH KOHCTPYKIMH B KaXIOM
U3 paccMaTpMBaceMbIX BAapHaHTOB OJHOBPeMEHHO TpeMsa OCHOBHBIMM KpHTe-
PHAMM KayeCTBa — pacxXxoZaMH MeTajula M LeMEHTa, IIpUMBeAcHHBIMM 3aTpaTaMH.
HOIycKaeTCA TAKXKE pacCcMaTpUBATh [OMONMHUTENbHbIE KPUTEPHH KadyeCTBa —
TPYAOEMKOCTb, 3HEproeMKOCTh, CTOMMOCTD 3€MJIAHBIX paboT M IIp.

[Ipu HamiexamieM 00OCHOBAHMM [OOIYCKaeTCA pellaTs 3aJavy ONTHMHM3alMH
1 KaK OZHOKPUTEPHATIBHYI0, paCCMAaTPHBaA TOJIBKO OOMH KpHTEpHUH KauecTBa,

Ilpu peueHHMd 3a7a¥y ONTHMHU3AUMH PEKOMEHIYyeTCA COITIaCHO YKAa3aHHAM
PykoBopgcTBa 1o BbIOOPY NpOEKTHHIX pelueHuid ¢yHmameHroB (M., Ctpounspar,
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1984) nokasarenu pacxoda CTalH ONpedensarsh, IPUBOMA apMaTypy PasiHYHbIX
KJIacCOB K apMarype kiracca A-l, a mokasarend pacxola LEMEHTa pasjIHYHbIX
MAapoK IpUBoaA K neMeHTY Mapku 400,

3. [lepeMeHHBIMM NapaMeTpaMH NpH ONTHUMM3ALUMH pPeKOMEHAYeICA MHpHHH-
MaTh pa3Mephl MOJOHIBLI, CEUCHWS MOMAKOIOHHWKA, YMCIO CTYTEHeH IUIMTHOHM
YaCTH, pasMepbl KaXIOH CTYNEHH B IUIaHe, apMHMpOBaHMe IUITMTHOH YacTH H
NOJKOJIOHHHKA, KN1acc 0eTOHA M CTaJIU.

OpHoKpuTepHanbHas 33a724ya ONTUMM3AIMY COCTOMT B BBIOOpE TAaKHX 3Haue-
HMH, IEpEeMEHHBIX HAPaMETPOB, IIPH KOTOPHIX YJOBJICTBOPAIICA NpelbsaBlifAc-
Mble K KOHCTpyKuMd TpeboBaHMsa (cM. m. 1, mpwi. 7), a paccMaTpuBaeMbli
KpUTepUH KauecTBa MpHHHMAaET MHHHUMAIbHOE 3HaueHue. B MHOroxpurepuans-
HOM 3ajaue ONTHMM3aIMM KayecTBa NPHHMMAIOT MMHHMaiIbHbIC (YCIOBHO)
3HaueHHA (CM. I. 9 HACTOALIETrO NPHIOKEHHA) .

4. PemieHue OMHOKPHUTCPHANIBHBIX H MHOIOKPHTepHaJIhHhDL 3aJa4 ONTHUMH-
33K PEKOMEH/IYETCS BBIIOIHATS IO3TANHO B CIIEAYIOUIEM NopAIKe:

a) BBIOpaTh BapHaHThHl noaoum ¢yHAAMEHTOB TaK, YTOObI YAOBIETBOPATHCH
YCIIOBHA 110 HeCYLUEH CIOCOOHOCTH M AedopMalMAM rpyHTOBOrO OCHOBAHHA,

6) BbIOpaTh BapHaHThl PasMEpPOB CeUCHUA NOMAKOIOHHHKA, YUYMTHIBAA 3ajIaH-
HbI¥ pasMep KOJIOHHBI;

B) IPH BCeX BO3MOMXHBIX COYETAHHUAX Pa3MepOB NOMOLUBBHI M NMOAKOJIOHHHKA
Ha3HAWMTh BO3MOXHBIE FeOMeTpHYecKHe pasmepsl 1-, 2-, 3=H 4-CTyIIeHYAaTOroO
dyHOaMeHTa, a TakxXe Kiace 6eToHa Tak, wroObl YOOBJISTBODANHUCH YCIOBHA
NpOJaBIHBaHUA,

r) BO BCex MOJTYYEHHBIX Ha 3Talle TpeX BapHaHTaX Ha3HAYMTH KJ1acC apMaTY bl
¥ nomoOpare MMHHMAaNbHOE apMHpPOBaHHE H3 YCJIOBHH oDecneueHUsA NpoyHOCTH
¢YHAaAMEHTA H OTPaHHYEHHA LM PHHEI PACKPBITHA TPEILMH,

B xaxaoM BapHMaHTe BBIYMCIIMTL BCe pacCMAaTpPHBacMblé KPHUTEPHM KauyecTBa.
ConocraBuB BapHaHTbI, BbIOPaTh ONTHMAJIBHBIM.

B mm. 5—9 HacroAuiero npwioxeHusa Oomnee MOAPOOHO paccMaTpUBACICH
KaKObIM H3 3TallOB ONTHMU3ALMH.

5. IlepBeiit 3Tan ommaMu3ameH. [Ipu BrIOOpe BapHaHTOB MOMAOIUB MCIONb30-
BaTh Tabn. 1, rae ny v my — wicno Mopynen pasmepom 300 MM, copepxa-
INMXCA COOTBEICTBEHHO B LIMpHHE H [JIHHEe pyHOAMeHTa, TO €CTb PyHIAMEHT
uMeer pasmepnl 300n, X300m; Mm. B TaGnuue 3HaKOM ,,+° OTMEYeHhB! OO~
ILIBBI, KOTOpbIE PEKOMEHAYIOTCH NIPH KOHCTPYHpOBAHHH PYHAaMEHTOB,

BriGop BapHaHTOB IOHOIIB pEKOMEHAYeTCA HAUMHATh ¢ NMoonBLl (KBajpart-
HOit B IUTaHe), IIpH 3TOM ONpeHeNAeTcs 3HaueHue MuEuManbHoe mil) = n{1),
IIpH KOTOPOM BBIMOAHAIICA TpeOOBaHMUA, NpedbABIIACMBICE K HECyuwlieH Cro-
COOHOCTH M fedOpMANUAM OCHOBAHMSA,

3aTeM NpHHMMAeTCA (WMPHHA n(?) = n{1) — 1 u Haxomurca momycCTHMad

no tatn. 1 MUHMMAaNbHAasA JIMHA ml(z) IpUA KOTOPOH BBHIMOIHAKTCA HeoOX0oM
mble TpeGoBaima. Ilocie aroro mpummmaercs mmputa n{3) = n{?) _— 1 g

100



BHOBb HAXOIMTCA MMHMMIbHAas miuHa m{3), mpu xoTopoil BbmMONHAITCA
HeoOxoMMbIe TpeOOBaHHUA,H TaK [ajiee 0 TeX Mop, MOKa NPH NPHHATOHN LUK pHHE
HHKaKoe 3HaYeHMe [JIMHbI M3 NpUBEOCHHBIX B Talwl. 1 He obecrnieuMBaeT BhINOJ-
HeHHA HeoOXoauMbIX TpeOOBaHHM.

Ecmt miA AByX BapMaHTOB MOMAOIUB (Hampumep, 2- U 3-H) OKaxercs, YTO
n{? < n3) a m{?) = m{3 10 3t BapHaHT HCKITI0YaercH.

Iogomssl pasmepamu n{l) xm V), n{2) x m{?) . npu xoropsix BHmON-
HAI0TCA cOpMYNHMpOBaHHbIE TpeGoBaHMA, 0Opa3ylOT MHOXXECIBO BapHaHTIOB
NOAOLUB, KOTOPBIE PACCMAaTPUBAIOTCA HA CIIeAYIOLMX ITANaxX ONTUMHU3AIMHY.

TaObnuua 1

n
m, : —
BOENDDDDEROCEODE

+ + + +
+ + + + +
+ + + + +
+ + + + + +
¥+ + + + + +
+ %+ + + + + +
+ + 4+ + + + + +
+ + + + +
+ 4+ 4+ + + + + + +

e

+ + + + + + + + + +
+ + + + o+ o+ o+ A+

+ 4+ + + + + o+ o+t
+ 4+ + + + + + + 4+ +

+ + + + + + F o+ + o+

+ 4+ + + + + + + +

+ F + + + + + +

27

)

6. Bropoi 3ran onrumu3amu. Bpibop BapHaHTOB CEYEHHMA IMOAKOJIOHHHKA
IpH 33JaHHBIX pa3sMepax CEeYCHUA KOJIOHHBI PEKOMEHAYeTCA IPOBOAMTH MO
Tabn. 2, B KOTOpOH yKa3aH Habop COOTBETCTBYMIUMX CEYEHHH IOXKOJIOHHH-
KOB, 4epe3 n, u m, o6Go3HaueHo umciIo momyneid (pasmepom 300 Mm), conep-
XALUXCA COOTBETCTBEHHO B LM pPHHE M IJIHHE NMTOAKOJIOHHHKA,
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TaGnupga 2

i el =S — e L . e, i - T——, el

my
¥ + +
+ + + +
+ + + + +
+ + + . +
+ + + + +
+ + + + +

7. Tperwii 5ran onTHMu3ampH. PeKOMEHAYETCsTI COCTaBHTb BCEe BO3MOXKHBIE
0 KOHCTPYKTHBHBIM COOOpaKEeHHWAM COUYECTaHHA MOAOLIB H MOJIKOJIOHHHKOB,
BBhIOpAHHBIX COOTBETCTBCHHO Ha HEPBOM H BTOPOM 3TallaxX OINTHMH3aAHHH.

IIpu KaxIoM COYETaHWH pPEKOMEHIYETCA COCTaBHTh BCE BO3MOXHBIC IIO
KOHCTPYKTHBHBIM COOOpaxeHuAM KOHPUrypammu 1-, 2-, 3-cTyleH4YaTsIX pyH/Ia-
MEHTOB.

BricoTa cryneHu nmpuHumaercsa paBHod 300 mMM. Pazmepnl crymeHeit B IUIaHe
NPpUHMMAIOTCA TaK, YTOObI YIOBJIETBOPIIMCH CIIERYIOIME COOTHOLICHHA -

mn+2£m2€m1-—-2; Hn<"2€n1;
mn+2€m3 Ssmy — 2; nngnagnz;
M4=HI3; ﬂ4=n3,

rme m,, M3, — MO mopayied pasmepom 300 MM, copepkallMXCa B [jIMHE
my, m, COOTBETCTBEHHO 2-, 3-, 4-i cryneHM ¢GyHOAMEHTOB H ION-
KOJIOHHHKA;
N,, Ny, — AHATOTUYHBE 3HAUCHUA /I IUMPHHBI CTyNIeHeH H MOAKOJIOH-
Rg, R, HHKA.

B KaOXOM H3 IOJIYYEHHBIX TAKHM O0OpasoM BapHAHTOB MpOBEPANTCA yCIIO-
BUA NPOOABIIHBAaHUA.

BHauanie ycnoBHA NpoaaBiyBaHusA NpOBEpPAIOICH NMpM Kriacce OeroHa B12.3.
Ecmu ycnoBHA He BBIIONHAIOTCA, KJIacC O€TOHA yBEHUMBAECTCA M NpHHUMACTCA
B15. Ecnu npu knacce GeroHa BlS ycnoBHA npopaBnuBakus He YIOBIETBOPS-
I0TCSI, BApUAHT U3 JAaJIbHEHILETO PaCCMOTPEHNA UCKITIOYaeTCHI.

Ecnu B KakOM-THOO H3 BapHUaHTOB YCJIOBUA NPOAABIHMBaHHA YJOBJIETBOPA-
I0TCA Npu Kyacce GeronHa B12,5, 10 B panvHenineM 3TOT BapHaHT paccMaTpu-
BaeTCs MpH ABYX Kilaccax betoHa — B12,5, B1S.

8. YerBeprnnii sran ommumMu3ammMH. B xaxooM M3 BapHaHTOB, OCTaBIIEHHBIX
VIS pacCMOTPCHHA Ha TpeTheM ITalte, APOBOLHTCA NMOAOC) NNOLUATH CCYeHHA
apMarypsl U KOHCTDYHPOBaHHE apMATYpHBIX H3HOEIIMH TakK, YTOOBI YJOBJIETBO-
PATHCh YWIOBHA MIPOYHOCTH H TPEUMHOCTOMKOCTH IUTMTHOH YAaCTH H NOJKOJIOH-
HHMKa, a pacxol apMarypnl Obul MuHHManeH. [lomGop mrow@amu cedeHHA apMa-
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TYpb! PEKOMEHAYETCA IPOBOIMTH COIIACHO yKa3aHuAM Hacrosiuero IlocoGus.
Beibop ks1accoB cranm miA paboueH M MOHTaXKHOH apMaTypsl, a TaKX€ KOH-
CTpYHpOBaHHEe AapMaTYPHBIX HM3OCIHH PEKOMEHOYETCA BbIUIOJHATH COINIACHO
yKazaHusM pasp. 4 nacroamero Iocobus.

Pabouyyio apMaTypy peKOMEHAYETICs BHauaje NpHHHMATh M3 CTaIM KJlacca
A-Ill, nomoOpas ceueHMs cTep)KHeH M3 YCJIOBHH NPOYHOCTH. IIpH BbINOIIHEHUH
3THX YCIIOBMM TPEIMMHOCTOMKOCTH MNopoOpaHHOE apMHpoBaHHMe NpPHHHMAEICH
OKOHUYATENbHO, ECMH e yCnoBUA TPEUMHOCTOMKOCTH HE BBIIOIHAIOICA, TO
€CTb IIPOYHOCTHbIC€ CBOHCTBA apMarypbl HCIONL3YIOICA He HOJHOCIbIO (CM.
pa3p. 4 Hacroawmero Ilocobusa), pexomeHOyercd NpUHATD apMHPOBaHHE M3
cTayid KjaccoB A-ll u A-lll u mogoGparh ceueHHA apMaTypHBIX CTepxHeH Tak,
YTOOb! BHIIONHAIMCh YCIOBHA MPOYHOCTH M TPEIMUHOCTOHKOCTH. OKOHYATEIBHO
HpHHHMaeTCs TOT KJacc CTalM, IpH KOTOPOM pacxoll apMaTypbl OKa3bIBaeTCsH
MeHbille.

9. llarei sTan onmTaMM3amM. B KaXK[OM K3 BapHaHTOB ONpeNeIAIOICA BCE
paccMarpuBaeMble [IOKA3aTeId KayecTsa (CM. I1. 2 HacTOALLEr0 HPHIIOKEHHA) .

OnTuManbHBIM BApHAHIOM ONHOKPUICPHANBHOM 3afiaud ABJIAETCA TOT, B
KOTOPOM pacCMaTpPHBAaeMbI KPHUTEpUi KaUeCTBA UMeeT MHHMMANbHOE 3HAUYCHHE.,

OnTHMaNibHBIA BapHAHT MHOTOKPHTEPHAILHOM 330yl peKOMeHIyeTca BbIGH-
patp criepyoumM obpaszoM. OTobpaTh Te BapHAHTBI, B KOTOPBIX XOTA ObI OIHH
H3 KpPHTEpHEB KauyecTBd HMeeT MHHMMAIbHOe 3HayeHue. Ilpm /X xpurepuax
KauecTBa noiyyqaiorca kK <! BapHaHTOB. 3TH K BAPHAHTOB SABJAIOTCA PEIICHHAMH
! OTHOKPpHTEPHANBHBIX 3334 ONTHMH3AIHH.

3aTeM COITIACHO YKA3aHUAM PeKoMeHNAUMH MO ONTHMAIBHOMY HpPOEKTHPO-
BaHHIO HKe/T1e306eTOHHBIX KOHCTPYKIMI dopMUpyeTca MHOXXecTBO IlapeTo H
BBIOUPAIOTCA el¢ TPpU BapuaHTa, ONTHMAaJIbHbIE IO YeOblleBCKOMY, AuddepeH-
IIMATIBHOMY M MHTETPAJIPHOMY HPHHUMIIAM,

Takum 00pasoM, oOiiee WMCIO BAPHAHTOB MHOTOKpPHTEPHAJIbHOM 3aJlauy,
ONTUMAJIBHBIX XOTS ObI IO OJHOMY NPHU3HAKY, COCTaBngeT k + 3. I3 HUX BapuaHT
C HAWIYYHIHMH TeXHHKO-IKOHOMHYCCKHMM MOKA3aTeNsAMU (ONTHUMAJIbHBIN Cpa3y
N0 BCEM KPUTEPUAM KauecTBa) peKOMEHOyercs BpIOMpaTs IO HHXKEHEPHBIM
CO0OpakeHUAM.

10. OnTManpHOe NPOEKTHPOBAHKWE (PYyHAAMEHIOB MOXET NPOBOIUTHCA B
aBTOMATH3UPOBAHHOM pexuMme Ha IBM, B OHATIOrOBOM pEXHMeE ,,YeJIOBEK —
MalMHa” (MpOEeKTUPOBIIMK 33/1aeT BapHaHThl, paccuuTbiBacMeleé Ha IBM, a
NpOIECe ONTHMHM3ALMHK BBINOJIHAETCA BPy4HyI0) 4 B PyUHOM pexXuMe.

[Ipy BBIIONHEHHH ONTUMM3ALUMM B PYUYHOM DpeEXHUME pacCMOTpeHHE BcCeX
BapHAaHTOB, IMpedAyCMOTPEHHBIX M. 9, MOXeT OKa3aTbCsA 3aTpyIHUTESIbHBIM.
B 3ToM cnyuae AOMyCKaeTCA pacCMOTpeTb MEHELIEe YHCHO BaPHAHTOB, OCTABIIAA

X BpiOOD Ha YCMOTpeHME TPOEKTUPOBLUMKA.
B 4acTHOCTHM, [JONMyCKaeTcA Ha3HAauYMTh IBa BapuaHra nojows. IIpum 3tom

BHauajle NoaOupaercs NpAMOYIroJbHas IOJOINBA, a 3areM MOJOHIBA C MEHb-
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IUMM: OTHOILICHHEM - [UTHHK K LIMpUHe, €CTTH MOMEHTHI M, u M QMU3KHK 1o
BEJIHUHMHE, WM NONOHIBA ¢ OONBIIMM 3HAYCHUEM ylcaaa}moro omomem eCITH
MOMEHTH M, H M CYLIIECTBEHHO Pa3/IHYHEL.

3areMm Hasnaqamrca [ABA BAapHAHTZ MOAKOIOHHHKOB — MHHHMAIIBHOIO (IO
KOHCTPYKTHBHBIM TpeOoBaHMAM) M Ommkaiiiero 60JIbLIEro CEYeHHI.

Hna BCeX BO3MOXHBIX YEThIpeX BapHAHTOB COYETAHHWS Pa3’MEpPOB MOLOLUBHI
M NMOJKOJIOHHHKOB NpH OeToHe Kiacca B15 M3 ycnoBHA MpoaaBnuBaHuUs BhiOU-
paeTcs KOHQUIrypalyis IWIHTHOH YaCcTH M IoaGupaeTcs dpMaTypa U3 CTAIM Kiiacca
A-III.

Be16op onTUManbHOTrO BapuaHTa peKOMEHIYEeTCA BHIUTONHATH O . 9 HacToA-
11ero MTPUJIOXKeHH .

11. IIpn npoeKTHpOBaHHUH TUNOBBIX PYHAAMEHTOB HEOOXOMUMO peliaTh HBE
OCHOBHBIE 33/JaYH

a) pa3paGoTaTh ONTUMAIBHYI0 KOHCTPYKIHKIO BXOIAUMX B HOMCHKIIATy pHbIH
pAz byHIaMeHTOB, Y/IOBIIETBODAKIMX TpeGOBAHMAM MPOUYHOCTH M TPELMHO-
CTOMKOCTH;

6) chopMupOBaTh ONTUMANIBHBIA HOMEHKIIATYDHBIA DAJ CEpHH, TO €CTh C
y4eTOM 3aJdHHOM OO0NMacTd COYeTaHMA HArpy3ok, reoMEeTpHYeCKHUX MapaMeIposB
H I'pYHTOBbLIX YCIIOBHH OIPEHEIHTh TOCISHOBATENIRHEIN KOTHYSCTBEHHBINR COCTAB
MIEMEHTOB CepHH.

JInA pelleHHA 3aHaq MOTYT ObITh HCHONB30BaHHI METOZRI M AITOPUTMBI,
npuBeeHHble B PexoMeHpamMAX MO ONTHMANBHOMY HPOSKIMPOBAHMIO HKeJe30-
OCTOHHBIX KOHCTPYKIMH .

12. [Tpumepsr 1 ¥ 2 WDHOCTPUPYIOT NpHMEHEHME METOHOB ONTHMH3aLMM
$YHIAMEHTOB.

Npumep 1. TpeOGyerca BpiOparh st THIOBOHM CepHM OvYepTaHHe IBYXCTYIICH-

tla'roro dbyHpameHTa ¢ pasMepaMy mopoumssl Iy xb; = 3,9 x4,5 M H IOJKOJIOH-
lorX bcf = 1,2 x2,7 M, obecnieuuBaoiiece MAHAMANIBHYI0 CTOHMOCTh IpH

M&KCHMEIJIBHOH HeCyilieH COCOOHOCTH

Hano: Hecymas cnocoOHOCTh ¢yHOAMEHTa XapaKTEpH3yeTCA 3HAUCHHEM
LEHTPATFHO - IPWIOKEHHOH BEPTHKAIBHOK CHIIBI &V; (WIH 3KBHBAaIEHTHOH €H IO
KpacBbIM JABJICHHAM MO IMOJOLIBOH NpH HANWYMH IKCHEHTPHCHTETOB), KOTO-
pasg BOCIHPHHHMAETCA H3 YC/IOBHIH.IPOYHOCTH O NPONABIMBAHMIO (pacKaIbIBa-
HUIO) .

[Tockonbky ¢pyHAAMEHT ABYXCTYIIeHUaThIK, TO BapbUpPOBATHCA MOTYT TOJIIBKO
pa3Mepsl BTOPOil CTYNEHU [, X b, .

B paccmarpuBaeMoM ¢yHAaMeHTe BO3MOXHbI 12 BapuaHTOB pa3sMepoB BTO-
poii crylieHHd KparHbix Moaymno (0,3 M) .

B 1a6n. 3 npuBesieHs! BCe BAapHAHTbI PasMEpOB H OTHOCSIIMECA K pelIeHHIO
ONITHMH3AIMOHHOM 3a/jayi BBIVMCIeHUsA. 1A kaxgoro Bapuanrta /, u b, BbIYMC-
JICHHUSA BBITIONIHAIOTCA B CIIEAYIOLLIEM HOpAKe:
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1. HaxomuM mnpepesibHyio HEHTPATIbHO - IPWIIOXKEHHYI0 BEPTHKAIBHYIO CHITY
Ny, KOTODYI0 MOXET BOCHPUHATH (PYHAAMEHT M3 YCIOBHH NpOJIaBIMBaHHUA
(pacKanbiBaHuUs) .

2. HaxopuM 3KBUBANCHTHYI0 PacueTHYI0 BEPTHKabHYI0 CHITY N, , HE TPEBHI-
ILIZTOLILYIO Np »» IIpH HEeACTBHM KOTOPOH [aBlieHHWe Mo HOOOINBOM He Gomee
600 xIla (MakcuManbHOE pacYETHOE [IaBIICHHE Ha OCHOBaHHE, PEXYCMAaTpPHBAIO-
111eeCs THIIOBO# cepHeit) .

3. HaxoauM BepTHKaANbHYI0 CHIY Njpo, IPH OeiiCTBHM KOTOPOH JaBjicHHE
nop, nmopowsoi pocruraer 100 xIla (MuHMManbHOe pacueTHOe JaBJIeHUE HAa OCHO-
BaH@ke, MpedycMaTpuBaomieecd THHNOBOH cepueit). A paccMaTpuBaeMoro
¢yHpamMeHTa u3 OetoHa Kiacca B15S Ny = 175 xH.

4. IlogOupaem apMaTypy IUIMTHOH YacTH NIpH JeHCTBHM HA (yHOAAMEHT CO-
OTBETCTBEHHO CHII Nep " Njyoo.

5. BoiumcisieM CTOMMOCTH QyHAaMeHTOB Cr W Cy, TpH NCHCTBUH CHII N ep
u N;oo COOTBETICTBEHHO. B nmpuMepe NpUHATHL CTOHMOCTH

6eToHa Kiracca B15 C, = 26,72 py6/m>;

apMarypsl knacca A-IIT C, = 0,184 py6/xrc;

apMatypst Knmacca A-I  C, = 0,174 py6/xrec.

Ha crouMocTh apMaTypbl BBOAMTCA Koxpduument K = 3.

6. Haxonum cpepgHiolo CTOMMOCTh (yHOaAMeEHTa, cuuTas, YT0 Ha HHTEpBale
(Nioo, Nep) BePTHKAIbHBIC CHIIBI, HEHCTBYIOLME Ha GhyHHaMEHT, BCTPEYAlOTCA
OJMHAKOBO YacToO:

C = O’S(Cfl + sz).

7. 3apaua aBnAercad ABYXKPUTEPHANTBHOH, TAaK KaK KadyecTBO QYHIaMeHTa
XapaKTepU3yeTCA [BYMA KPHUTCPHAMH — HECYIIell CNOCOGHOCTBIO (NN,,) H
croumoctsio (C).

11 MOMCKa ONTHUMAJIBHOTO pELCHUsA BhIACIIAeM MHOXecTBO IlapeTo, TO €CTh
MHOXECTBO TaKHX BapUAHTOB, CpeM KOTOPBIX HAWjieTCsA XOTA ObI OJMH, JTyYIIIHii
JII000ro apyroro BapHaHTa, He BXOJAINErO B 3TO MHOXKECTBO, Cpa3y IO ABYM
KpuTepuaM (MuHumMymy C U MaKCHMyMY Ngp). Ilna paccMaTpuBaeMoro
dbyHTaMeHTa MHOXecTBO Ilapeto cocrouT M3 BapuaHtoB 1, 2, 3, 5, 6, 9, 12.
Hanpumep, BapuaHT 7 B MHOXeCTBO IlapeTo He BxomuT, TaKk KaK BapHaHT 9,

BXOOANMY B 3TO MHOXECTBO, IIPH TOM Xe HeCynel criocoOHOCTH uMeeT MeHb-
IIYI0 CTOUMOCTb.

8. 1A onpeneneHUss ONTHMAIIBHOTO BapHUaHIa MCHOONb3yeM ONTHMM3ALMIO
Ha MHOXXeCTBO IlapeTo mo MHTErpajlbHOMYy NPUHLMITY,

HopMupyeMm kpuTepHH, pa3[iejIMB 3HauycHME Nep Ha Ngy max = 1025 xH
(u3 BapuaHTa 1), a 3Haverma C Ha C, ;, = 366,25 py6. (u3 BapuanTa 12).

9. BeruMcnigeM pa3HOCTh NOJMYYEHHBIX HOPMHMpOBaHHBIX KpurepueB C u N.

OnTHiManpHpIM CYMTAaeTCA TOT BAapUaHT, B KOTOPOM 3Ta PasHOCTh MHHMU-
manibHa. Kaxk BUOHO U3 T1abn. 3, ONTHMAIbHBIM OKa3ajicsd BAPHAHT S.
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Ne Pa3mepsr 24
CTYUeHH, M

dHT?2 xH
L | n

BapH-

3,9
3,6
3,3
3,9
3,6

3,9
3,6
3,3
10 3.9
11 3,6
12 3,3

O OO =J N & LN =

3,3

3,3
3.3
3,3
3,0
3,0
3,0
2,7
2,7
2,7
2,4
2,4
2,4

Né’!’ !

1025
982
743
933
933
700
528
328
528
357
387
357

Cﬁ , Cﬁ' ,

py0. pyo.

758,51 | 353,61
750,39 | 345,49
610,53 | 337,38
722,23 | 344,02
714,85 | 336,64
602,41 1 329,26
543,33 | 334,43
536,69 | 327,79
530,06 | 321,15
431,23 | 324,86
425,33 | 318,94
418,43 | 313,04

556,06
547,94

473,95 |

533,12
525,75
465,84
438,88
432,24
425,60
378,04
372,13
366,23

Tabnuua 3

-N
1 1,57 | 0,57
0,965 1,50 | 0,535
0,725 1,29 { 0,565
0,912 1,44 10,528
0,683 1,28 {0,595
0,515 1,16 | 0,645
0,348 1 0,652

Bce pacuern snimonHsminces Ha IBM EC-1033 o cneuuansHo# nporpaMme.

Mpumep 2. Tpebyerca BHIOpPaTh ONTHMAJILHBIA BApHAHT YHAAMEHTA IOX
cOopHyI0 XKene306eTOHHYI0 KONOHHY ceueHHeM [, x b, = 0,5 x 0,4 M ¢ rinyOHHOR

sagenku d, = 1,25 m

ano: otMeTka obpesa ¢pyHgamenra — 0,15 M; otmerka nogoussl — 3,15 M.

I'pyHTOBBIE YCIIOBHA: CBEepXy OH NOAOLUBOH 3ajIeracT CYIJIMHOK ¢ YIesib-
HeiM BecoMm Y = 1,8 kH/M® (2 kre/cm®), Moumoctsio cnos 4,5 M, MojynemM
nedopmamuu E = 11 MITa (110 xrc/cm? ), YITIOM BHYTpeHHETO TpeHUsA ¢ = 24~
M yaensHeim cuemieHneM C = 9 kIla (0,09 krc/cMm?); Huke 3ameraer mecok
¢c ¥y = 19 xH/m
(180 xrefem?), ¢ = 35°, C= 0.

PacueTHbie Harpy3ku Ha ypoBHe oOpe3a pyHOameHTa nNpuBeaeHsl B 1a671, 4.

'Nl Mxl' Qx.‘l‘ My!‘ Qy!
KH kKkH-m| kH KH ' M KkH
280 | 85 10 25 8

7= 1,0

Obo3rauenun, npunarvie 8 Tabauye:

Yf — KOIQPUUMEHT HALe)KHOCTH [0 HArpy3Ke;

S

N,

(2 xrc/em®), mommocTbio cnos 10 M,

E = 18 Mlla

Tabanupa 4

vF = 1,2

xH
36

X — HampaBneHHe BOONL GOBIUGrO pa3sMepa NOOOUBH (yHIaMeHYa.
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Nonyctimasa ¢dopma dIIOphl JaBleHMs MO NMOJAOLIBOM — TpalelWeBUIHasd,
ocaaka He goJkHa Ob1Th Gonee 0,15 M.

B coorBercIBMM ¢ YKa3aHHBIMH B NI. 5—9Y 3ranamMy Ha3HayaeM BapwaHIbl
pa3sMepoB NOIOLIBHI ¥ MOAKONIOHHNKA, KJ1acChl HeTOHA B apMAaTypHOH CTaJIu.

YcnoBuaM paboThl OCHOBAHMA YOOBNETBOPAIOT CIEAYHOIIMEC BAapUaHThI
rogomB: 141 — 42%x42m; 2-5 —39%x48 m; 3-1 — 3,6%4,8 M.

BTopolt BapuaHT uCKIIIOUEH U3 [OaNbHEHILUErO pacCMOTpPeHMA, TaK KakK
nl(z) > HI(S) HPH ml(z) = ml(a) .

IlonxonoHHuky BbIOpaHbI OT MHMHHMANIBHOTO [0 MaKCHMAaJIBHO MpuemIie-
MOT0 A1 3aJaHHOH KOJIOHHBI — BCEI0 NMATh BApUAHTOB.

Uucno u pasMepsl CIylieHeH BbIOpaHpl IO YC/IIOBHAM INpOJABIIMBAHHMA IIpH
ABYX Kiiaccax BeToHa.

i apMupoBaHua ¢yHIaMeHTa Ha3HaueHa cramb Kitacca A-lII (xmace A-Il
HE paccMaTpHBaCA).

Pacuyet Bcex BapHaHTOB ¢yHOaMeHTa BomioniHeH no nporpamme ACIID-EC.

Pe3ynsTaThl pacyeTa BCEX BapUaHTOB npeacrasicHsl B 1a0n. 11. Pacxop,

HeMeHTa pas3uyHbIX MAapoK npuBedeH K Mapke 400, a pacxon apmaTypHOM
CTATH PA3IMYHBIX KITACCOB NPHUBeEACH K Kitaccy A-l.
B npuMepe NpHHATHI CTOUMOCTH .

6eToHa knacca B12,5 — Cp = 2540 py6/m°;
5 59 B]-S — Cb = 26!72 Pyﬁ/Ma;
apMmatypsl knacca A-I  — C, = 0,174 py6/krc;
s w Al — C,= 0,184 py6/krc;

' , Al — C,= 0,194 py6/krc.

Ha croumocts apMarypsl BBegeH Koapduuuedt K = 3.

3apjaua ABNAETCA TPEeXKpPUTEPHANIBHOHM, TaK KaK KayecTBO (QyHIaMeHTa
XapaKTepH3yeICa TPEMs KPUTCPHAMHU

pacxonoM nemeHTa Mapku 400 (11);

pacxoaoM cTany kiacca A-1 (A);

crouMoctbio (C).

U3 npencraBneHHBIX B TaD. 5 pacueTHbIX BapuaHTOB BBIIEIIACM MHOXECTBO
[TapeTo, TO €CTh HCKJIIOYAEM M3 HAJIbHERIIIEr0 pacCMOTPEHHA T¢ BaAPHAHThHI (OHH
He BXOZAT B MHOXecTBO Ilapero), mnaA KOTOphIX €CTb XOTA Gbl OHMH BapHaHT,
MyYLIHH Ccpa3y N0 BCEM TpeM KpPHIepHAM KauecIBa. Tak, Hampumep, BO 2-M
BapHaHTe (BCe TpH KpHTIepusa) Goinblie, yeM B 3-M. [103TOMYy BapHaHT 2 B MHO-
xecrBo Ilapero He BxOOuT.

PaccMoTpeB ocTarnibHbIC BapHaHThi, YCTAHOBMWIIH, YTO B MHOXecTBO [lapero
BXOJAT BapHaHThi 1, 3, 6, 7, 10.

Hanee MpoBoAHM ONTHMH3AUKIO Ha MHOXecTBO Ilapero mo 4eObILieBCKOMY,
HHTerpaibHOMY M IudPepeHIManbHOMYy HOpuHiiaaM. HopmupyeM KpHTEpHH
KayecTBa, TO €cTh INPHBOOMM HX K Oe3dpasMepHOMY BHAY (HCITHM HA MUHH-
MAaJIbHbIE 3HaYEHHA COOTBETCTBYIOILMX KPUTEPHEB) .
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Knacc | Pacxox | apmMaTyphl
OetoHa |OeTOHA, | 1T0 K1accaM

M3
A-TII

Dnnnn
1 3 |B12,5] 10,0 | 78 | 691
2 3 [B15 | 100 | 78 | 602
3 3 |B12,5| 10,57 | 82 | 477
4 3 |B12,5( 11,49 76 | 374
s |42 42| 12 | 1,2 | 0,75 2 |B15S | 12,08 | 63 | 374
6 | 42 | 42 [ 15 | 12 | 0,75 2 |B12,5] 12,89 | 72 | 343
7142 42| 1,5 | 1,2 | 075 2 |B15 | 12,89 58 { 343
8 | 48 | 36 | 09 | 09 | 1,05 2 |B15 | 9,83| 78 | 634
9 [ 48 | 36 | 1,2 | 09 | 1,05 2 |B1s | 10,35 | 79 | 425
10 | 48 | 36 | 1,5-| 09 | 09 3 [B12,5( 11,19 | 73 | 344
11 | 48 | 36 | 1,5 | 09 | 09 2 [B15 | 10,76 | 68 | 438
12 | 48 | 36 | 1,2 | 12 | 1,05 2 |B12,5| 11,38 | 75 | 368
13 | 48 | 36 | 12 | 1,2 | 09 2 [B15 | 11,16 | 63 | 408
14 | 48 | 36 | 1,5 | 12 | 09 2 |B12,5] 11,92 ] 78 | 413
15 | 48 | 36 | 1,5 | 1,2 | 09 2 [B1s |11,92] 63 | 373

JUiA OoNTHMM3ALMU IO YeOplLeBCKOMY MNpUHUMILY B Ip. 19 3amuceiBaeMm
VI KaJoro BapHaHTa LENEBYH (QYHKUMIO, HNPEACTABIIAIIIYI0 MaKCHMab-
HO¢ 3HauyeHHE HX Tpex HopmHpoBaHHbIX kputepueB (LI, A, C). Tax, Hanpumep,
VA BapuaHTa 3 3amMchIBaeTCA 3HadeHue A=1,39, Tak kak A = 1,39 > C =
= 1,13 > Il = 1,06.

IInA ONTHMH3AIMHM N[O HHTErpambHOMY M AuddepeHIHalIbHOMY IPHHIMIAM
B rp. 20 ® 21 3amyceiBaeM V1A KaXKXAOIO BapHAHTA LejleBble QYHKLUHH, Mpel-
CTaBJIAIOLIME COOTBETCTBEHHO CyMMY HopmupoBaHHbIX KputepueB (I + A +C)
¥ MUHMMAaJIbHBIN U3 KPUTECPHEB.

OuTHManbHBIM IO KAXIOMY M3 [IPHUHIMIIOB CYMTAETCA BapHaHT ¢ MUHHMAaJIb-
HbIM 3HaueHHEM IeiieBod dyHkimu. M2 Tabnuus BUAHO, YTO MO YeObILIEBCKOMY,
HHTErpanbHOMY H Au(QepeHIHATPHOMY HPHHUMAAM ONTHMAIbHBIM OKa3ajICA
10-# BapuaHT.
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TaGanuna
HopmuponaHHEI IfeneBag G yHKIMA
Pacxopn Pacxon Crou- 110 MPMHIHIIAM
LIEMEHTA CTAH MOCTB,
MapKH KJacca py©. yeObIllIeB- | MHTe- | mddde-
400,xrc | A-I, krc CKOMY pajk- | peHUM-
HOMY | ankHOMY

13 14 15 20 21
2020 1066 697 1 1,95 | 1,33 428 | 1
2370 939 657 - _ _ - - -
2135 764 589 1,06 | 1,39 | 1,13 1,39 358 | 1,06
2321 611 549 - _ - - - _
2863 597 574 - - - - — -
2604 562 564 1,29 | 1,03 | 1,08 1,29 340 { 1,03
3055 548 574 1,51 | 1 1,10 ] 1,51 3,61 | 1
2330 985 673 ~ _ - - _ _
2453 687 565 ~ - - - - -
2260 565 523 1,12 | 1,03 | 1 1,12 3,15 | 1
2550 694 578 — - - ~ - -
2299 601 542 - _ - - - | -
2645 646 569 - - - - - -
2408 669 584 - ~ - - - _
2825 596 569 - - - - - -
IMPWIOKEHME 8

OCHOBHbIE BYKBEHHBIE ObO3HAYEHHA
Ycwims OT BHEHIHHMX HAPY30K, HanpsOKeUH

N — npoponpHaA CHIA Ha ypoBHe IOAOLIBH ¢yHAAMeHTa (HOpManbsHasd
K [OMOLIBE) OT pacueTHBIX HArpy30K 0e3 yueTa Beca PyHOaMeHTa
M TPYHTA HA €r0 yCTymax;

M - warubarouiii MOMEHT Ha YpoBHe NOJolBb QYHIAMEHTA OT pacder-
HbIX HArpy30K;

My, My — n3rubaoume MOMEHTSI Ha YpOBHE NOAOLUBHI QyHOaMeHTa OT pac-

YeTHBIX HArpy3oK, ACHCTBYIOIIMX COOTBEICTBEHHO B HallpaBlIeHHH
60mnbIero ! ¥ MeHbiiiero b pazmMepop QyHIaMEHTa;
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0 — nonepevyHas cwia Ha ypoBHe BepXa ¢yHOamMeHTa OT pacueTHHIX Ha-
rpy3oK, nepefaniasnca Ha GYHIaMEHT OT KOIOHHBI;

G — coGCTBEeHHbIN BeC QYHTAMEHTA;

g — PABHOMEPHO pacHpefeNIcHHAA BEPTUKAIIbHAA IPHIPY3Ka;

P — cpefHee OaBiieHHe N[O/ MOoOOLUBROH QyHIaMeHTa.

KoadpdumuenTs HameXXHOCTH

7 — M0 HarpysKe,
T — 10 MaTepHany;

¥y — MO Ha3SHAYCHUIO COOPYKEHHA,

T, ~ K03 duIHeHT yciroBUH paboThl.

XapaKTepHCTUKH MaTepHarioB

Rp, — pacyerHpie CONPOTHUBIICHUA OETOHA OCEBOMY CXKATHIO COOTBETCTBEH-
Rp ser HO Iyl NpenensHbIX COCTOAHMH NEPBOH M BTOPOH IpyNm;
Rps, — pacueTHbie CONPOTHBIICHHA OETOHA OCEBOMY PAaCTXKEHHIO COOTBET-
Rpt scr CTBEHHO TNA NpeHeSIbHBIX COCTOAHUM NMEPBOH H BTOPO#H IpyT;
R¢ — pacueTHOE CONPOTHUBJICHHE apMATyphl PACTKEHMIO A Npenens-
HbIX COCTOSIHMH NEePBOM I'PYIIILI;
Rg scr — PacueTHOE CONPOTHBIICHHE apMATYpbl PACTKEHHIO [IA IPEdEb-

HBIX COCTOSIHMM BTOPOM rpyImibl.

XapaKTEepHCTHKH NOI0XKEHHS NPOIOTIbHOM apMaTyPhl
B NOIEPEUHBIX CEYSHHAX 3/IEMEHTOB (PYHIaMEHTA

S}, Sp — pacTaHyraa apMatypa NoAoumb GyHaaMEHTa, PacloioKEHHAA CO-
OTBETCTBEHHO BJOMNb /! — [THHBI NOOOLIBEI X b — LIMPUHEIL;
S — MponoNbHAA apMaTypa NOAKOIIOHHUKA!:
a) NpH HAMYMY COKATOH H pacTAHYTOH OT NEHCTBHA BHeEIHEH Harpys-
KH# 30H CEUCHUSA — -PACHONIONKEHHAA B PACTAHYTOH 30HE;
0) mpM MOJIHOCTBIO CXATOM OT [EHCTBUA BHCUINEA Harpys3Ku cede-
HUH — pacCHOJIOKEHHAs Y MEHEe CKaTOH rpaHy CeYCHUsd
B) IIpH IIONMHOCTHI0 PACTAHYTOM OT HAEACTBMA BHEUIHEH HArPy3KH ceve-
HUM BHCHCHTPEHHO PACTAHYTHIX 3/IEMEHTOB — PACHCIIOKCHHAA ¥ 60-

Jiee paCTAHYTOM FpaHy CEYCHHS,

y
S — nponoinpHas apMaTypa NMOAKOJIOHHHMKA:
a) NPH HAIKYHM CKATOM M PACTAHYTOH OT [CHCTBHA BHEUIHEH HArpys-

K# 30H CEUCHUS — PACHOIIOKEHHAA B CXKATOH 30HE,;
0) Ipx IOJMHOCTHIO CXKATOM OT MHEMCTBUA BHEIHEW Harpys3Ku ceue-
HHH — PaCHOJIOKCHHaA y DoJlee COKaTOH I'paHu CCYCHU A,
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B) MpH HONHOCTHIO PACTAHYTOM OT HEHCTBHA BHEIIHEH HArpy3KH Ce-
YeHMM BHCUCHIPEHHO pPACTAHYTBIX JIEMEHTOB — PacCIOIOXECHHAA
y MEeHee pacTAHYTOH I'PaHH CEUCHHA;
Ep — HauapHBIA MOJYJIb YIPYTOCTH OSTOHA NMPH CXKATHHM H PACTSOKECHMH;
E — Monynp ynpyrocTH apMarTyphl;
Q. — OTHOLICHME COOTBETCTBYIOLMX MOAOYNEH YNPYTOCTH apMAaTyphl
E; u 6eToHa Ep.

I'eomerpHuecKHe XapaKTEPHCTHKH

A — 1wIoiaas FOLOLUBLI PyHIAMEHTA, *
b — nmpuHa NOHOLIBE QYHIAMEHTA,
! — mHa noJolBEl GYHIAMEHTA!
B = b/l - COOTHOIIEHHE CTOPOH OAOUIBEI ¢yHmamMeHra;
ber— MEHBLIT Pa3Mep CEIEHHS NOMKOJIOHHHUKA,
lef — 60.11511&1;1 pa3sMep CeYeHHS NOAKOJIOHHHKA;
b, — MeHbumu pa3sMep CedeHUsT KOJNOHHB] Yy 0bpe3a QyHIaMeHTa;
lc — GONBIMIi pa3sMep CeYeHHA KOJIOHHBI Y 06pe3a GyHIaAMeHTa;
h — MoJIHast BRICOTa PYHIAAMEHTA,
hp) — BBICOTA IUIATHOM YaCTH QYHIAMEHTa,
ho,pg — pabouas BbICOTA IVIMTHOK YaCTH PyHIAAMEHTA,;
hy, By, h3 — COOTBETCTBEHHO BBICOTa INepBOi (HWKHEH), BTOPOH H TpeTheH
CTyIleHeH (PyH/IaMeHTa;
ho; — pabouas BBICOTa HIDKHEH CTYNICHH PYHIAMEHTA;
dp — rnybuHa CTaKaHa,
d, — rnybuHa 33JeTKH KOJIOHHBI,
{ — TOJIIIMHA CTEHKHU CTaKaHa NOBEPXY;
€o — IKCUCHTPHUCHUTET NPOHOJIBHOM CWIbl /N OTHOCUTEIIBHO lEHTpa TH-
XKECTH HNPHUBEICHHOTO CeYCHHsA, ONPEHEIIAEeMbId B COOTBETCTBHH
¢ yxkazanuamu 1. 1.21 CHulIl 2.03.01-84;
d HOMMHAJIbHBIN OHAMETP CTEPXKHEH apMAaTyphl CIUIH;
A, A — IJIOINA/Ip CEYEHUS apMATYPhl COOTBETCTBEHHO S U S
I MOMCHT HHEpUMM CeYeHMs 6eToHa OTHOCHTENBHO II,eHTpa TsDKECTH
CCUCHMUSA.
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