OPJIEHA TPYJIOBOI'O KPACHOI'O 3HAMEHU HAYYHO-
WCCJIEJJOBATEJILCKUI UHCTUTYT BETOHA U )KEJIE30BETOHA
(HUMDKB) TOCCTPOSI CCCP

LIEHTPAJIbHBIV HAYYHO-UCCJIEJIOBATEJIbCKUIA 1
[MPOEKTHO-3KCITEPUMEHTAJIBHBIA UHCTUTYT
[IPOMBIIIJIEHHBIX 3JIAHUI Y COOPYXXEHUM (LIHUUnpom3nanmii)
IroCCTPOA CCCP

ITOCOBUE
M0 NPOEKTHPOBAHMUIO CAMOHATIPSIAKEHHBIX KeJ1e300eTOHHBIX
KOHCTPYKUMH
(x CHulI 2.03.01-84)

Ymeeporcoeno
npuxazom HUWDKE I'ocempos CCCP
om 8 mas 1985 2. Ne 27

PexoMeH10BaHO K M3JJaHUIO CEKIMEH TEOPHH KeJIe300eTOHA U apMaTyphl
HayuyHo-TexHH4yeckoro cosera HUMXKB I'occtpost CCCP.

ConepXUT peKOMEH/IAIMHU, OTpaXKaloIue 0COOEHHOCTH TIPOSKTHPOBAHUS
XKeNe300€TOHHBIX KOHCTPYKIIMHA U3 TSHKEIIOT0, MEIKO3EPHUCTOTO H JIETKOTO
0eToHOB Ha HampsraromuieM remente (HLT).

I[J'Iﬂ HHXCHCPHO-TCXHUYICCKUX pa6OTHI/IKOB MIPOCKTHBIX 0praHPI3aLlPII>i.

Ipu nonvzosanuu Ilocoduem HeoOX0OUMO YUUMbBIBAMb YMEEPI’COCHHblE
UBMEHEeHUs.  CMPOUMENbHbIX HOPM U NpAeunl U 20Cy0apCmeenHbix
cmanoapmos, nyonuxyemvle 6 oicypHanie ‘‘Bronnemenv cmpoumenvhoil
mexnuxu”’, “Coopruxe usmeneHull K CmpoumenbHbiM HopmMam u npaguiam’”
Tocemposs CCCP u ungpopmayuonnom yrazamene “I'ocyoapcmeennvle
cmanoapmer CCCP” ['occmanoapma.

ITIPE/THC/IOBHE

ITocobue comepXUT pPEKOMEHAAIMH IO TNPOCKTHPOBAHUIO M pPacueTy
CaMOHAIPSHKCHHBIX JKENE300CTOHHBIX KOHCTPYKIMH, BBIIONHSAEMBIX U3
Harpsiraroniero 6eroHa Ha HanpsiratomeM nemenre (HLI).

Pazpaborano x CHull 2.03.01-84 B wacti KOHKpeTH3auK TpeOOBaHU K
MIPOEKTHPOBAHHUIO CaMOHAMPSKEHHBIX KOHCTPYKLUH, pacueTHbBIX
XapaKTepPUCTHK HampsAramomero OeToHa, OCOOCHHOCTEHW pacueTa JTHX
KOHCTPYKLUH, BKIIIOYas CaMOHAMPSKEHHE B 3aBHCUMOCTH OT KOJIWYECTBA U
XapakTepa paclolIOKeHUS apMaTypsl B KOHCTPYKIMH, a Takke OT
nedopManuii 37€MEHTOB B NPOLIECCE CAMOHATIPSHKEHHS.

Pacuer CaMOHANPSDKEHHBIX ~ KOHCTPYKIMH  Ha  BCe BUJIBI
9KCIUTyaTallUOHHBIX BO3AECUCTBUI MO MpEeAENbHBIM COCTOSHHUAM IEPBOH U
BTOpOM TIpynnm MNPOU3BOAUTCS, Kak MPaBHIO, B COOTBETCTBHUH C
tpeboBanusmMu CHull 2.03.01-84 kak KOHCTpYKUHMI U3 TSDKENIOrO, B TOM
YHCIIe MEJKO3EPHUCTOrO, U JIETKOro OETOHOB M C yYETOM B HEOOXOIUMBIX
CilydasX MpPeABAPUTEIBHOTO HANPSDKEHHUS apMaTypbl M OETOHa, a TaKkKe hX
nedopmanuif B pe3ysbTaTe CaMOHANpPSDKEHUS, OIPEIeNIIEMBIX COTJIACHO
TIOJIOXKEHHUSAM HacTosmero [locobust.

Pacuer ®W  TpOEKTHpOBaHWE  MPEABAPUTEIBHO  HAINPSHKCHHBIX
KEJIe300eTOHHBIX KOHCTPYKLHMH Ha OCHOBE Hampsraromero OeroHa
pEKOMEHIyeTCcs TPOM3BOJAWTH B  COOTBETCTBHM ¢ ,llocodmem 1o
MPOCKTUPOBAHUIO  NPEABAPUTENILHO  HANPSDKEHHBIX  KEJe300€TOHHBIX
KOHCTPYKIIMH u3 Tsokenbix u Jierkux OeronoB" I[HWWnpom3nauuit wu
HUNXDB Tocctpos CCCP ¢ y4eToM pacueTHBIX XapaKTePUCTHK
Hampsrawomero 0eToHa, NpuBeIeHHBIX B HacTosmeM [locobun.

B Tocobun, xak mw B CHull 2.03.01-84, mpuBemeHbl (QpHU3NIECKUE
BEJIMYUHBI B euHANAX MexmyHapogHoi cuctemsl enuam (CH).

[Tocobue nomyckaeT UCHOIB30BAaHME MpPSIMOTO METOJA pacueTa,
0COOCHHO TpH JEHCTBHM BHEIIHWX CHJI M M3THOAIOIMX MOMEHTOB



MIPOTUBOIOJIOKHBIX 3HAKOB, IMO3BOJISIONIETO Cpa3y MOI0MPaTh ONTUMAJIbHBIE
(o pacxomy MaTepHaloB, CTOMMOCTH M JAPYTHMM IIOKa3aTelsiM) CE4eHHs
OeTOHa M apMaTypbl C 00s3aTeIbHON MPOBEPKOH HMX B COOTBETCTBUHU C
tpeboanmssmu CHull 2.03.01-84.

Pazpadorano HUMKE T"occtpost CCCP (a-p TexH. Hayk B.B. Muxatiinos,
KaHj. TexH. HayK JLU. Byoaeany) n LUTHUUnpom3manuit I'occtpos CCCP
(vmx. UK. Hukumum) c WCTIONB30BaHMEM pabOT I-pa TexH. Hayk [.H.
bepouuesckozo, xaumunatos texH. Hayk C.JI Jlumeepa wu JIL.A. Tumosot,
unxenepoB M.U. Betinunou n A.Il. Yywruna (HUNXKB T'occtpos CCCP),
n-pa TtexH. Hayk 3.H. Lunocanu w xaun. texH. Hayk 1.0. Cunazaose
(MHCTHTYT CTpOMTENBHONM MeXaHHKH U ceiicMoctoiikoctn um. K.C.
3aBpueBa AH I'CCP), kanaumatoB TexH. Hayk B./[.byowxa, O.C [exa n
A.A. Konopamuuxa (bpectrckmit ICU Muny3a BCCP), xaHn. TexH. Hayk
E.H IHlepbaxosa (LIHUWC MuHTpaHccTposi), KaHA. TeXH. Hayk P.P.
FOcynosa (Tam3HUMDII I'ocrpakgancTpos).

1. OBIIIME MMOJIO)KEHU A

1.1. Hacrosimee Ilocobue pacmpocTpaHsieTcsi Ha HPOEKTHPOBaHHE
CaMOHAMPKCHHBIX JKEIe300€TOHHBIX KOHCTPYKIMHA, BBITIONTHAEMBIX U3
OCTOHOB TSDKEJIOTO, B TOM YHCIIE MEJIKO3EpHHCTOr0, JIETKOTO MapKd MO
miotHOocTH He Hke D1400, ectecTBEHHOrO TBEPIEHUS WM NOABEPTHYTOIO
TeIUIoBOH 00paboTke mpu aTMOCc(PepHOM NTaBICHUH M MpeIHA3HAYCHHBIX IS
paboTHI IPHU CHCTEMATHYECKOM BO3/EHCTBUM TeMmeparyp He Bbime 50 u He
Hwke munyc 70 °C.

CaMoHanpspKeHHBIE KeJIe300€TOHHbIE KOHCTPYKUMH — KOHCTPYKLIHUH,
NIpe/IBapUTENIbHOE HANPSHKEHHE KOTOPBIX CO3AaeTcs B MPOIECCEe TBEPICHUS
HaTIPATAIONIET0 OETOHA 32 CUET ero PAacUINpPEHHs U HATSHKEHUS B pe3ysIbTaTe
9TOTO HaXOJSIIICHCS B KOHCTPYKIMHM apMaTypbl WM BO3HHKAET MPU HHBIX
BHIAX CTECHEHHWH nedopManuil pacuIMpeHusi YKa3aHHOTO OSTOHa TPH €ro
TBEpJCHUH (HAIpUMeEp, B CTHIKaX JIEMEHTOB KOHCTPYKIHHA, OTBEPCTHAX U T.
IL.).

[MIpumeuanne. [IpoekTHpoBaHHE CaMOHANPSKEHHBIX >KEIE€300€TOH-
HBIX KOHCTPYKIIMHA THAPOTEXHUYCCKUX COOPYIKECHHUI, MOCTOB, TPAHCIIOPTHBIX
TOHHEJIEW, TPyO TNOJ HACHIMSIMH, HOKPHITHI aBTOMOOWIBHBIX JIOpOT H
a’pOPOMOB, a TaKXKE KOHCTPYKIMH, BBITONHSAEMBIX M3 0CO00 TSIKEIOro
OeToHa U U3 OETOHA Ha CIEUHUATBHBIX 3aMOJHUTENSIX, CIIEAYET MPOU3BOUTh
COTJIaCHO TPeOOBAHUSAM COOTBETCTBYIOIINX HOPMATHBHEIX JOKYMEHTOB.

1.2. CaMoHampspKeHHBIE —JKEIIe300€TOHHBIE KOHCTPYKIIUH — CIICAYeT
NPUMEHATh HWCXOISI W3 MX TEXHHKO-OKOHOMHYECKoW 3((dexTHBHOCTH B
KOHKDETHBIX ~ YCIIOBHSIX CTPOMTENHCTBA M € YYETOM  CIEAYIOIINX
0COOCHHOCTEH TaHHBIX KOHCTPYKIIUIL:

TIOBBILICHUS] TPEITMHOCTONKOCTH WJIM YMEHBIICHHS Pa3MEpOB CEUYEHHH
JMIEMEHTOB 3a CYET CaMOHANpPsDKEHHS KOHCTPYKLUMH B  pe3yibTare
pacmmpeHusi Hampsraionero O0eToHa 0e3 NpPUMEHEHHs JTOMOJHUTEIbHBIX
YCTpOWCTB,  MamlMH W  MEXaHW3MOB  (HampuMmep,  DJICMCHTOB,
BOCTIIPHHUMAIOIINX JaBIICHWE JKHAKOCTEH WM Ta30B; KOHCTPYKIHH,
AKCIUTyaTUPYEMBIX B TPYHTE HIDKC YPOBHS TPYHTOBBIX BOJX; EMKOCTHBIX
COOPY’KEHHUH M CTBIKOB 3JIEMEHTOB 3THX COOPYXEHHI; 000JI0UeK MOKPHITHH,
0e3pYJIOHHBIX KPOBEJb U T. 11.);

oOecrieueHrsl MOBBIIIEHHOH BOJOHENPOHUIIAEMOCTH KOHCTPYKIHWI Ipu
JIEHICTBUM THAPOCTATUIECKOTO TABICHUS 0€3 YyCTPOWCTBA THUAPOU3OIALUN —
3a CYET IUIOTHOW CTPYKTYpPbI JAHHOTO OETOHa;

YBEIMYCHUSI PACCTOSHUA MeEXAy Je(QOpMalMOHHBIMH [IBAMH W
COKpAIIeHNsI WX KOJIWYECTBA B TIPOTSHKCHHBIX COOPYXCHHAX 3a CHYET
CaMOHAITPSHKCHUST ¥ MOBBIIIEHHOH NPOYHOCTH JaHHOTO OETOHa Ha OCEBOE
pacTsbkeHue (HalpuMep, B CIIOPTUBHBIX COOPYKCHUSAX).

CaMoHanpsKEHHBIE  KeJIe300€TOHHBIE KOHCTPYKIUHU — 1el1ecoo0pa3Ho
NPUMEHATh TaKKe B TeX ClIydasX, KOrJa MpeABapHUTENIbHOE HamNpshKEHHE
MOTIEPEYHO M KOCBEHHOH apMarypbl BBIIOJHUTH APYTHMH CIIOCOOaMHU



TPYIOEMKO M TEXHHYECKH CIIOKHO (HalpHMep, B KOJOHHAX CO CHHPAIbHOM
apMaTypo B 3MaHUSIX U COOPYKEHHAX MO OOJIBIIUME HATPy3KaMH).

1.3. CamoHanpsKeHHBIE KelIe300eTOHHBIE KOHCTPYKIHH, yKa3aHHbBIE B
m. 1.1, cmemyeT MpoeKTHPOBATh Kak Kele300eTOHHBIE KOHCTPYKIMH U3
TSOHKETIOro WK Jierkoro 6erona B coorercTBum co CHull 2.03.01-84 u ¢
y4eToM pexoMeHanuii Hacrosiaiero [Tocobust.

1.4. CamoHanpspKeHHBIE KeJIe300€TOHHBIE KOHCTPYKIWH, MpeaHa3Ha-
4YeHHble Uil paboThl B YCIOBHSIX arpecCMBHOM Cpeabl, HEo0XO0AnMO
MIPOEKTUPOBATH C YYETOM JONOJHHUTEIBHBIX TPEOOBAHUH, MpPEIbIBIIEMBIX
CHull mno 3amuTe CTPOMTENBHBIX KOHCTPYKIMH OT KOPpPO3HH K
KOHCTPYKIIUSIM U3 TSDKEJIOTO M JIETKOTO OETOHOB.

[Ipu Bo3melicTBIM Ha KOHCTPYKIIMH CPEABI C COACPKaHUEM CYTh(paToB B

TnepecyeTe Ha HOHBI S 04" 1o 5000 mMr/n momyckaeTcst He IpeaycMaTphBaTh

CICIHUATBHYIO H3OJAIHIO.

[Ipu OGornee BBHICOKOM COACPXKAHUM CyIb()ATOB 3alIUTHBIE CIIOU
KOHCTPYKIHMH CIENyeT BBIIONHATH ¢ mobaBkoit 1 — 2 % acOGecroBoro mim
0a3a7bTOBOr0 BOJIOKHA. B MAacCCHBHBIX COOPYXEHHSX B3aMEH 3TOr0
[[eeco00pa3HO  HCIOJIB30BATh  IUTUTHI-O00JIOUKH, H3TOTOBJICHHBIE C
no0aBkoi acOecTOBOro ik 0a3aabTOBOIO BOJIOKHA.

1.5. Tlpu TPOCKTUPOBAHHHM CAMOHAIMPSDKCHHBIX IKEJIE300CTOHHBIX
KOHCTPYKIUI  CJeIyeT  y4uThiBaTh TPeOOBaHHS  COOTBETCTBYIOIINX
Z[OKyMeHTOB 10 TCXHOJIOTUH HpI/IFOTOBHeHI/Iﬂ HaHpﬂFaIOLHeFO 6eTOHa, a
TaKk)Ke 0COOCHHOCTH MTPOU3BOICTBA PadOT.

2. MATEPHAJIBI 1151 CAMOHAIIPSDKEHHBIX
KEJIE3OBETOHHBIX KOHCTPYKIIUHN

2.1.  Jlnma  caMOHampsDKEHHBIX — JKEJIEe300€TOHHBIX  KOHCTPYKILHMH
pEKOMEHyeTCsl IpeyCMaTpiBaTh HAIPATAIOIINE OSTOH Ha HampsraromeM
uemente HII-20 u HII[-40, orBeuarommii TpeOOBaHUSAM COOTBETCTBYIOIINX
CTaHAApPTOB M TEXHUUYECKHX YCIIOBHH, YTBEpPKICHHBIX B YCTaHOBJICHHOM
TIOpSI/IKE.

JHonyckaercst npuMeHsITh Hanpsratoumii 0eton Ha HI[-10 mpu ycnoBun
oOecriedeHns MPEAyCMOTPEHHBIX MPOEKTOM MapoOK IO CAMOHANpPSDKEHHIO U
BOJIOHETIPOHUIIAEMOCTH.

2.2. Hns CaMOHAIPSKEHHBIX KOHCTPYKLIUI HEo0X0anMOo
IpeycMaTpUBaTh CIIEAYIONINE KIACChl 1 MApKH HaIlpATaloulero 0eToHa:

a) xaaccvl no npounocmu Ha cocamue — B20; B25; B30; B35; B40;
B45; B50; B55; B60; B70;

0) xrnaccel no npoynocmu Ha ocegoe pacmsdicenue — Bl,6; B2; B2,4;
B2,8; B3,2; B3,6; B4; B4.4; B4,8;

B) mapku no mopo3zocmotikocmu — F100; F150; F200; F300; F400;
F500;

T) mapku no camonanpsicenuto — S,0,6; S;0,8; Spl; Spl,2; S,p1,5; Sp2;
Sp2,5; Sp3; Sed;

) Mapka NO  B0O0OHENPOHUYAeMOCmu  HaNpATAIero OeToHa
oOecrieunBaercst He HIbKe W12 1 B IPOEKTax MOXKET HE YKa3bIBaThCS.

Hpumeuanus: 1. Kiaccel OeToHa TO MPOYHOCTH Ha CXKaTHE H
0CEBOE pPACTSHKEHHE OTBEYAIOT 3HAYCHHWIO TapaHTUPOBAHHOM MPOYHOCTH
6erona B MIla, xoHTpoMmpyemMoii Ha 06a30BBIX 00pa3ax B YCTaHOBIICHHBIE
CPOKH, COTJIACHO TOCYJapCTBEHHBIM CTaHAAapTaM, ¢ obecriedeHHOCTHIO 0,95.

2. Mapka OeToHa 10 CaMOHANPSDKEHHWIO TIPEICTABISACT 3HAYCHUE
NIPeBApUTENILHOTO  HampspkeHust B Oerone, MIla, cozgaBaemoro B
pe3yjibTaTe ero  paciiupeHHss TNpH  Kod(QQUIMEHTe  MPOAOJIBLHOTO
apmupoBanus W = 0,01, u KOHTpoIMpyeTcs Ha o0pa3nax-npu3Max pasmMepom
10X10X40 cM, W3rOTOBIEHHBIX M MWCIBITAHHBIX B KOHIYKTOpax B
COOTBETCTBUHU C METOJIUKOM, N3TI0KEHHON B 0053aTEIbHOM NPIIIOKEHHH 1.

3. IlpoekTHBIe Mapky OeTOHa MO CAMOHAINPSDKEHWIO BBHIMIE S;2 MOTYT
MPeyCMaTPUBATBCSl TOJBKO MpPU HCIONB30BAHMM W TOATBEPKACHUU
obecrieueHHOCTH 00BekTa ieMenToM HII-40.



4. TlpoexTHble Mapku O€TOHa MO camoHampsbkeHuto S,2 u S4 npu
HCTONB30BaHNH IeMeHToB cooTBeTcTBeHHO HII[-20 n HII-40 pexomenmyercs
Ha3HAYaTh JUII KOHCTPYKIMH, SKCIUTyaTHPYEMBIX IIOCIIE MX BO3BEICHHS BO
BIIQXXHBIX YCJIOBHAX WIN B BOZE.

5. Ilpu BBIOOpPE TPOEKTHOH MapKd OETOHa 10 CaMOHAIPSKCHHIO
PEKOMEH/IyeTCsl yUUTBIBATh MojokeHus nir. 3.4 u 4.6 Hactosimero [TocoOust.

2.3. Kiacc ©eToHa IO NMPOYHOCTH Ha CKaThue AJIsI CaMOHAIPSDKCHHBIX
KOHCTPYKLIMH B 3aBHCHMOCTH OT BHJAa M Kjacca apMaTyphl CleayeT
IIPUHUMATh He HIXe ykazaHHoro B Tabn. 8 CHull 2.03.01-84.

2.4. HopmatuBHbie R, u pacdeTHble R, U R CONPOTHUBICHHS
HaTPATAIONIET0 OETOHA OCEBOMY CXKATHUIO B 3aBUCHMOCTH OT Kjlacca OeToHa
10 MPOYHOCTH Ha CXKATHE I NPEACTBHBIX COCTOSIHHI COOTBETCTBEHHO
MEepBOH W BTOPOM TpPyNI ClEAyeT TNPHHUMATh KakK A TSDKEIOTO |
MEJIKO3epHHCTOr0 6eToHOB 1o Tadu. 12 u 13, a k03 pUIMEHTH HaeKHOCTH
1 K03 (QUITHECHTHI yCIOBHI PabOThI — COOTBETCTBEHHO Imo Tabm. 11 u 15, 16
CHulI 2.03.01-84.

2.5. HopmatuBHble Rj, U pacdyeTHbIE CONPOTUBICHUS HAINpsTaroliero
0eTOHAa OCEBOMY PACTSHKCHHIO ISl MPEACTbHBIX COCTOSHHHA NEepBOH Ry U
BTOPOH Ry ser TPYIIII, @ TAK)KE HaYAJIBHBIE MOAYJIM YIIPYTOCTU Ej IIPU CHKATUU
1 pacTsHKEHWH B 3aBHCHMOCTH OT Kjlacca OeTOHa 1Mo MPOYHOCTH Ha CyKaThe
MIpUBEICHEI B Ta0II. 1.

Tabnuma 1
Bun HopmatuBHbIe conpoTuBieHus: 6etoHa Ry, pacdeTHbIE
COTIPOTHUBIIE- COIIPOTHBIICHHSI OETOHA OCEBOMY PACTSKEHHUIO JIJIS
HUSl OCEBOMY | MPEAEIBHBIX COCTOSIHUM NEPBON Ry U BTOPOU Ry e TPYIIL U
PpAaCTSIKEHHIO HavaJIbHBIE MOLYJIH ypyroctd £, - 107 npu cxatnm u

OCCBOM PACTSIKCHUM I HAIIPATAOMICTO OceTOHA KJIaCCOB I10
IIPOYHOCTH Ha CKATHUEC

B20 | B25 | B30 | B35 | B40 | B45 | B50 [ B55 | B60 | B70

Riin 1 R ser 1.80]1.95]2.10|2.25|2.40 | 2,55 | 2.70 | 2.85 { 3.00 | 3.30
18,4(19,9121,4(23,0]24,5(26,0|27,6|29,1|30,6 (33,7

R 1,20 {130 1.40 [ L50 | 1.60 | 1,70 | 1.80 | 1.90 | 2.00 | 2.20
12,2113,3114,3115,3116,3(17,4(18,4|19,4(20,4|22,4
Es 18.5(21.0124.0(26.,5]29.0{31.0]33,5|35.0|38.0(40.0

195 12152451270 | 295 | 315 | 340 | 355 [ 390 | 410

[Ipu KoHTpOIIE Kinacca HamNpsrarolero OeToHa 1Mo MPOYHOCTH Ha OCEBOE
pacTsbkeHHe HOPMaTHBHBIE M pacyeTHBIE CONPOTHBIICHUS OETOHA OCEBOMY
PaCTSDKEHMIO JJI IPENENbHBIX COCTOSHUM BTOPOH TIpymnbl Reym U Rpger
cleqyeT MPUHUMATh PaBHBIMHU €r0 TapaHTHPOBAHHON MPOYHOCTH (KiIaccy)
Ha OCEBOE DACTSDKCHHE, a pacueTHBIE CONPOTHBICHUS OETOHA OCEBOMY
PacTSDKEHMIO JUIsl NIpEleNbHBIX COCTOSHUM MEpBOM TIpynmbl R, B
3aBUCHMOCTH OT KJlacca OeTOHa 110 IPOYHOCTH Ha OCEBOE PACTSHKEHUE — MO
Taom. 2.

IIpumeuanue. Ilpu pacuere  TOHKOCTEHHBIX  KOHCTPYKLMIA
JIOIYCKAETCsl yYUTHIBATH POCT MPOYHOCTH HAIpSTaroniero 6eToHa Ha 0CEBOE
pactspkenue nocne 28 cyrok Ha 30 u 40 % coorBercTBeHHO K 90-M 1 180-M
cyTkaM. Ilpu 3ToM B mpoekTe MoKHA OBITh YKazaHa HeoOXoammast
MIPOYHOCTH K MOMEHTY 3arpy>KeHUSI KOHCTPYKIIHH.

Tabnuma 2

Bug PacueTHbIE CONPOTHBIICHHS HAIIPATAIONIET0 OETOHA IS
CONIPOTHUBIICHUS | MPEAETIBbHBIX COCTOSIHUI MEPBOM IrpymIbl R, pu OeToHe
KJIACCOB 10 ITPOYHOCTH HA OCEBOE PACTKEHUE

Bd,6] B2 |B2,4(B2,8|B3,2|B3,6| B4 |B4,4| 84,8

PacTsoxeHne 1,25]1155(1.85(2.15(2.45|2.75]|3.10]3.40 | 3.70
oceBoe Ry 12,71 15,8 118,9121,9125,0[282|31,4]34,5]37,6




[Mpumeuanue. BTabn. 1 u2 Hag yeproii ykasansl 3HaueHus B MI1a,
noj 4epToii — B Krc/cM>.

2.6. PacueTHbIe COMPOTHUBICHHS HAIPATAIONIET0 OETOHA AJIS MPEeAeIbHBIX
COCTOSIHMH TICpBOWM TpYIIBI, NpWBEACHHBRIe B Tabn. 1 wm 2, B
COOTBETCTBYIOIIHX CIyJasX CIETyeT YMHOXKaTh Ha KO3((GHUINCHTHI YCIOBHN
paboTsl coriacHo Tabm. 15 — 17 CHull 2.03.01-84.

2.7. BenmuuuHa pacyeTHOTO CaMOHAIPSHKEHUS HAIIPATAIONIET0 OeTOHA Ry,

B 3aBUCHMOCTH OT MapKu O€TOHa IO CaMOHANpPsDKEHHIO NpUBEICHA B TaOJI.
3.

Tabnunma 3
Mapxka 6etona mo |S,0,6(S,0,8| Sp1 [Sp1,2|SpLS| Sp2 [Sp2,5( Sp3 | Spé
CaMOHaINpPsHKECHHUIO
PacuetHoe 0,4810,6410,80(096| 1,2 | 1,6 | 2,0 | 2,4 | 3,2
caMOHaIpsHKEHUE
OeroHa Ry, MIla

2.8. Jlns  apMUpOBaHHS  CAMOHAIPSDKCHHBIX  YKENe300eTOHHBIX
KOHCTPYKLIUH:

credyem npeuMyuiecCmeeHHo NpUMeHsams .

a) CTEpXKHEBYIO TOpsYeKaTaHyH apMaTypHYHO cTainb knacco A-III, A-
IV, A-V;

0) CTEpP)KHEBYIO TEPMHUUECKH YIPOYHEHHYIO apMaTypHYIO CTallb KJIACCOB
AT-1V u AT1-V;

B) OOBIKHOBEHHYIO apMaTypHYIO TIPOBOJIOKY KimaccoB By-I u B-I
JMaMeTpoM 3 — 5 MMm;

odonyckaemcsi NpUMeHAMb.

T) CTEPKHEBYIO TOpsTYCKATaHYI0 apMaTypHYIO cTaimb kiaccoB A-11 u A-I;

JI) CTEp)KHEBYIO TEPMHYECKH YIMPOYHEHHYIO apMaTypHYIO CTallb Kiacca
AT-VI;

€) BBICOKOMPOYHYIO apMaTypHYIO NpoBoJioKy kiaccoB B-II u B,-II u
apMaTypHble kaHaThl knacca K-7.

Apmarypy kimaccoB A-III, A-II, A-I, B,-I u B-I pexkomenmyercs
MPUMEHSTH B BUJIE CBAPHBIX KApPKAaCOB U CBAPHBIX CETOK.

2.9. ApMaTypHyIO CTalb ClIeAyeT HPHHUMATh B 3aBHCHMOCTH OT THIIA
KOHCTPYKLIUH, CTENeHH TIPEABAPUTEIBHOTO HAMPSDKEHUS apMaTypBl,
YCIOBUI BO3BEAEHHS M OKCIUIyaTallMM KOHCTPYKLMH B COOTBETCTBHH C
TpeboBanusamu m. 2.23 u 2.24 CHull 2.03.01-84 u ¢ y4eToM MOJIOXKEHUH
m. 3.1, 3.4 u 3.7 nvacrosmero ITocoOus.

2.10. HopmaTHBHBIE U pacdeTHbIE XapaKTEPUCTUKH apMaTypbl, a TaKxke
KO3(QQUINEHTHI YCIOBHI pabOTBl apMaTyphl CleayeT NpUHIMAaTh B
COOTBETCTBUH C yKazaHusaMH mi. 2.25 — 2.30 CHull 2.03.01-84.

3. ONPEJIEJIEHUE BEJIMUUHBI HATIPSI)KEHUI B BETOHE U
APMATYPE ITIPU CAMOHANPSI')KEHUN KOHCTPYKIIUHU

3.1. HampsbkeHuss B apMaType CaMOHANPSDKEHHBIX —KOHCTPYKIMH
pacCUMTBHIBAIOTCS M3  YCJIOBHS  paBHOBECHS  C  HaIPSHDKEHUSIMH
(camoHanpspkenneM) B OeroHe. CaMoHampshkeHHE OETOHAa B KOHCTPYKIMH
OTIpeJIeTIsIeTCs] UCXOIsl U3 MapKu OETOHA M0 CaMOHANPSDKEHHIO C yYETOM
ko3 uIMeHTa apMUPOBAHHSA, PACTIOIOXKEHUS apMaTypsl B OeToHE (OIHO-,
JIByX- U TPEXOCHOE apMHPOBAaHHUE), a TAKXKE B HEOOXOAWMBIX CIIydasx —
MOTEPh OT YCAaIKH W TION3ydecTH OCTOHAa M apMaTypbl NpH 3arpyXKEHHH
KOHCTPYKIIUH.

Hanpspkennst oOxatuss OeToHAa Oj, B TPOLECCE CaMOHAIPSIKEHUS
KOHCTPYKIIMM B 3aBHCHMOCTH OT MapKH OETOHa IO CaMOHAINPSHKEHHIO,
ko3 dunreHTa U Xapakrepa apMUPOBAHHSI KOHCTPYKIMH ONPEACISIOTCS MO

bopmyne
()7)p = bek,ukske, (1)



rae R, — NpUHUMAETCst B COOTBETCTBUM C M. 2.7 u Tabm. 3 HacTosIero
ITocoOus;
k, — xoa(duIMeHT, onpeaesIeMblii B 3aBUCHMOCTH OT CYMMapHOTO
ko3(hdunKenTa apMHpPOBaHHS ISl pacCMaTPHBAEMOTO
HaTpaBJICHUA 10 (hopMyIie

k, = LS7(u+u) N )
' 0,0057+ u+u

31ech U, ' — KOA(HUINEHTH apMUPOBAaHUSI apMaTyphl COOTBETCTBEHHO

Suls’
k; — k03¢ purenT, mpuHIMaeMBIii PaBHBIM IIPH APMHUPOBAHUU:
OJITHOOCHOM 1,0
JIBYXOCHOM 1,2
TPEXOCHOM 1,5

k. — ko3 PUIMEHT, onpeaensieMblii B 3aBUCUMOCTH OT 3KCLEHTPUCHTETA
apMHpPOBAaHHUA CEYCHUS e, (PAacCTOSHMSA MEXIYy LEeHTPOM
TSDKECTH BCEH NPOJONBHOM apMaTyphl M LEHTPOM TSDKECTH
OETOHHOTO CeYeHus) 1Mo Gopmyie

_S
hy-a

CamMoHanpspkeHHe OeTOHa MPUHUMAETCS PAaBHOMEPHO pacrpeeIeHHBIM
1o ceueHHo (PaBHOACUCTBYIOIAS CHJ OOXaTusi NPHIOKEHA B LEHTpE
TSHDKECTH OETOHHOTO CEUCHHMS).

Ipumeuanus: 1. Koapduuuenr k, 11t KOHCTPYKIMii, BBITOJIHAEMBIX
¢ npumeHennem HII-20, npuHMMaeTcst BO BceX CilydasiX PaBHbIM €HHUILIE.

2. Koapdummenr k. 119 KOHCTPYKIIMHA W WX  DIIEMEHTOB
(IpOCTPAHCTBEHHBIX, IPH HAIWYMM JKECTKHX CBA3€H, CTBIKOB U T. II.) B
npolecce  CaMOHAINPSDKCHHUS  KOTOPBIX — MCKPUBJICHWE WM BBITHO
HEBO3MOJKHBI, IPHHUMAETCS PABHBIM EANHUIIC.

3.2. CamoHarnpsbkeHHne OETOHA B CTHIKOBBIX COEIMHEHMSX OIPEIessieTcs
¢ yueroM (DaKTHYECKOTO apMHUPOBAHUS CTHIKA KOHCTPYKLUH (BBIYCKOB,
CTBIKOBBIX CTEp)KHEil), YCIOBMH YIPYroro WIM HMHOIO OrpaHUYEHHs
nedopmanuii CThiKa (HampuMep, OTIOpa TOPLOB OOpPAIIEHHBIX B CTBIK
COOPHBIX DJIEMEHTOB, 3aKpEIUIEHHBIX B OCHOBAaHMH), IIPUBEICHHBIX K
9KBHBAJICHTHOMY apMHPOBAHHIO (II0 CTCIICHH COIPOTHBICHHS PACIIHPEHUIO
OeTOHA) cedeHHs CTHIKA. [Ipy HAIMYMU B CTHIKE BBHIYCKOB MJIM CHJIKOBBIX
CTEpXKHEH, NpPUBAPHBACMBIX K HAKIAJHBIM JCTAIAM, CAaMOHAIPSDKCHUE
OeToHa B CTBIKE onpenessiercs no 1. 3.1.

k, =1- 3)

’

3.3. llpensapurenbHble HaupsHKeHUs B apMarype O,,,», U O, ., B

con
pe3ysibTaTe CaMOHAmpshKEHHs OeTOHa  ONMPENeNIIOTCS U3 YCJIOBHS
paBHOBECHS YCHIIMI 00KaTHsl B OCTOHE M PACTSHKEHHS B apMaType ¢ y4eToM
TIOJIOKEHHSI UX PAaBHOJAEHCTBYIOLIECH B IIGHTPE TSHKECTH OETOHHOTO CEYCHUS
1o popmMyam:

_ ode
Ocon2 _A—: (4)
o= @)
, o,de 5

O—con2 :% .
A, (hy - @)

Jnsi  mpsIMOYroJIbHOIO CEYEHHsI [PEABAPUTENBHBIC HAMPSDKEHHUS B
apMarype OIpeIeISFOTCS O (POPMyJIam:

o, A
acon2 :#, (6)

sp



’

con2 _ZA,

sp

(7

B dopmynax (4) — (7):

Opp — TIpUHAMAETCS 110 1. 3.1;

e, e' — paccTOSHHA OT paBHOACHCTByIomel oOxatusi OeToHa [0

apMaTypsl COOTBETCTBEHHO S U S

3.4. TlpenenbHas BEeNUYMHA TPEIABAPUTEIBHOTO HAMPSKEHUSI Oy, U O 5, B
paboueii apMatrype cOOTBETCTBEHHO S U S’ (B MOMEHT CHU)KCHUS BEITMYUHBI
CaMOHAIpsHKEHUST B OETOHE 110 HYJSL OT BHEIIHHX CHIJI) OMNpEIeIsieTcsl IO
dbopmyaam:

Osp :OconZ + Vabp 5 (8)
Gsp :GconZ + Vobp . (9)

IIpenenvHas BenWYMHA TPEABAPUTEIHHOTO HANPSHKEHUS O; U O
paboueit apMaTypsl He 1oibkHA TpeBhImaTh 0,80R .

R dopmynax (8) u (9) BENUIUHBI Oionz U O con2 IPHHAMAIOTCS O€3 yUeTa
MIOTEPh OT MOJ3YYECTH U yCalKu OeTOoHa.

3.5. Ilpu pacuere caMOHANPSKEHHBIX KOHCTPYKLUMH YUHUTHIBAKOTCS
TOJIBKO MOTEPH MPEABAPUTEIILHOTO HANPSHKEHHS apMaTypPhI OT MOJ3y4YeCTH U
ycaaky OeToHa B 3aBUCHMOCTH OT MapKu O€TOHA 10 CaMOHANpPSDKEHUIO H
BJI)KHOCTH CPEJIbI.

3.6. Ilotepu or mon3ydyectd OETOHA NPH 3arpyKEHUH KOHCTPYKLUH
OTIPENEISIOTCA KaK IUIS TSHKEJIOTO M JITKOTO OETOHOB 1Mo 103. 9 Tabi. 5 u 1.
1.26 CHulIl 2.03.01-84. IlomyueHHOE 3HAYECHHE MOTEPh YMHOXAaeTcs Ha
K03(hunment kg, YIUTHIBAIONIIMN BIAXKHOCTh cpensl ¢,%:

ky,=1(2,9-0,02)¢. (10)
3.7. Ilotepu OT ycaaku OSTOHA O3 ONPENENIIIOTCS Mo (hopMyJie:
03 = k,ESE;, (11

T€ €s — OTHOCUTEIIbHAs ycCalka Harpsraromero 6CTOHa, IIpruHUMacMast
o Tabi. 4;
kn — KOXQQUINEHT, YINTHIBAIOIINI pa3Mepsl CEUEHUS dIIEMEHTa
1 OIIpeneNsieMbId 1o opmye:

1,26
k, = 20,4’ (12)
rm
30€Chb Fn — UPHUBEIEHHBIM pPaJdyC MOINEPEYHOrO CEYEHMs, CM,

onpeaenseMblii Kak OTHOLICHUE IUIOMIAAU K OTKPBITOMY
nepuMeTpy (He 3alUIEHHOMY THIIPOU30JISINEH).

Taboauma 4
OTtHOCHTEIbHAS BIaXHOCTh OTHOCHTENBHAs ycalka OeToHa Eg-10°
cpemsl  TpH  JKCIUTyaTalli MPH  €ro MPOEKTHOH  Mapke 110
KOHCTPYKIUH, % CaMOHAIPSHKCHUTO
S,0,6  S,0,8 Syl S,l,2 S,l,5
1 2 3 4 5 6
Beron na HII-20

95 10 13 17 20 24

90 30 33 37 40 60

70 60 66 74 80 90

50 90 96 105 110 118




30 120 130 144 150 165 |

[Iponomxkenue Tabdm. 4

OTHOCHUTENbHAS BIIAXKHOCTD OtHOCHUTENbHAS yKIaaKka 6eToHa €s- 10°
CpEeJIbI TIPU AKCILTyaTal[iH TIPH €ro MPOCKTHOW MapKe 1o
KOHCTPYKIUH, % CaMOHAMPSHKCHUTO
S,1,2  S,1,5 S,2 S,2,5 S,3
1 7 8 9 10 11
Beron na HII-40
95 10 12 17 20 24
90 30 32 37 40 60
70 60 64 74 80 90
50 90 92 105 110 118
30 120 126 144 150 165

IIpumeuanus: 1. Ilpu nepeMeHHOM BIAXHOCTHOM peEXHME
9KCIITyaTallid KOHCTPYKUMH K YKa3aHHbIM B Ta0il. 4 BEIMYMHAM BBOIUTCS
koa¢pdunment 0,8.

2. Ilpu nByX- W TPEXOCHOM apMHpPOBAaHHM TPHBEACHHbIC B Tabm. 4
BEJIMYUHBI YMHOXKAIOTCA Ha K03 durment 0,6.

3. Hampsiraronmii 6eton mapok S,2 n Sy4 coorBercrBenno na HI[-20 n
HII-40 momkeH NPUMEHATHCS TOINBKO B KOHCTPYKIUSIX, SKCIUTYaTHPYEMBIX B
MOCTOSTHHBIX BJIQYKHBIX YCIOBUSIX (IIeCYaHbId OETOH).

3.8. B KOHCTpPYKIMSAX, SKCIUIyaTHPYEMBIX B TIIOCTOSHHBIX BIa’KHBIX
ycrnoBusAxX (HampuMmep, pe3epByapax, IIOABOJHBIX COOPYXKCHHSAX |
MTOJI3EMHBIX COOPYXEHHSAX B TPYHTOBBIX BOJIaX), MOTEPH CaMOHANPSKCHUS
OT yCaJKH MOTYT HE YUYHTHIBaThCS (BCIIECACTBHE BOCCTAHOBIICHHS MOJIHOU
BEIMYMHBl CAMOHANPSHKEHUS] BO BIAKHBIX YCIOBHAX), €CIH 3apaHee
H3BECTHO U YKa3aHO B IIPOEKTE, YTO HEIMOCPEIACTBEHHO IEPE] 3arpyKCHUEM
KOHCTPYKIHUS OyJeT HaXOJUTHCS BO BIaKHOM COCTOSIHAM HE MeHee 4 cyT. B
COOpHBIX DJIEMEHTAaX TaKUX KOHCTPYKUHMH IOTEPH CaMOHANPSDKEHHs
YUUTBIBAKOTCS TOJIBKO IIPU PAacUueTe Ha MOHTAKHBIC HArPY3KHU.

4. PACYET 2JIEMEHTOB CAMOHANPSKEHHBIX
KEJE30BETOHHBIX KOHCTPYKIIUU

4.1. BBIOOp KOHCTPYKTHBHBIX pECIICHUHA CIEQYeT IIPOU3BOANTH B
COOTBETCTBHHW C OCHOBHBIMH ToJoxeHussMH 1. 1.2 — 1.8 CHull 2.03.01-84
U C YYETOM peKOMEHIanuii Hactosmero Ilocoous.

4.2. COOpHO-MOHOJNHUTHBIC KOHCTPYKIIUHM IPH pacyeTe Ha BHEIITHIOK
Harpy3Ky IpUHUMAIOTCAd HEpa3pe3HbIMU (MOHOJHUTHBIMH) [0 MOMEHTa
WCYCPIIAHUS CAMOHANPSIKCHUS MO0 KOHTAKTy COOPHBIX 3JCMEHTOB H
MOHOJIUTHOTO OeTOoHa.

4.3. CaMoHampsDKeHHBIE Kele300eTOHHBIE KOHCTPYKIIMH  JOJDKHBI
VAOBIETBOPATh TpPeOOBAaHWAM pacdyeTa MO HECYMHHA CHOCOOHOCTH
(IpenenbHBIC COCTOSHUS TIEPBOU TPYTITHI) U MO MPUTOJHOCTH K HOPMATHHOH
9KCIUTyaTauu (MpeaeIbHBIC COCTOSIHUS BTOPOH TPpyIIbI) corytacHo mi. 1.10
— 1.21 CHull 2.03.01-84 wu pexomenmanusM Hactosmero Ilocobus,
YUUTHIBAIOIIETO OCOOCHHOCTH CaMOHAMPSHKEHHBIX KOHCTPYKIIHH.

44. Pacuer 1O TPOYHOCTH  DIEMCHTOB  CaMOHAIMPSIKCHHBIX
XKeNe300€TOHHBIX KOHCTPYKIHK (KpOME 3JIEMEHTOB B 3aIIMTHOH 000II0YKe
CO CHUpaJbHOM apMarypoil Ha BO3JEHCTBHE CXKMMAIOLIEH MPOAOIBHON
CHNIBI) TIPOM3BONMTCS KaK KOHCTPYKIMHA W3 TsDKEIoro OeToHa B
CcOOTBeTCTBUU ¢ TpeboBanmsmu nm. 3.1 — 3.49 CHull 2.03.01-84,
MpPUHUMAsT ~ pPAcUCTHBIC  XAPAKTCPUCTHKH  MaTCPHUAIIOB COTJIACHO
PEKOMEHIANUSAM pPa3ll. 2, a BEIUYHMHY MPEIBAPUTCIEHOTO HANPSHKCHUS B
apMaType OT caMOHanpsbkeHus 6etoHa — pasf. 3 Hacrosimero [TocoOusi.

4.5. Pacuer »dNEMEHTOB CIUIOIIHOTO CEUYEHHUS C KOCBEHHBIM
apMHUPOBAaHUEM B BHJE CIIHPAIBHO PACIIONOKEHHOH apMaTyphl M 3al[UTHON
CTaJIbHOU 000JIOUKE TPHU IKCIICHTPUCUTETE MPHIIOKCHHS BHEITHCH HArpy3Kd
B TpeAeNiaX sApa CEUYCHHS, OTPAaHHYCHHOTO CIUPAIbHO PACIION0KEHHOU



apmarypoii, npu ero rubkoctu —= <35 ° pekomeHIyeTCs MPOU3BOAUTH IO
r

¢dopmyne (36) CHull 2.03.01-84, BBOOI BMECTO R, NPUBEACHHYIO
MIPU3MEHHYIO IPOYHOCTH OETOHA RZ,ed , OIIpeAeTsieMyto 110 GopmyIre

}Ired = Rb,red -kA(Rb,red -RSC); (13)

e R, ,.;, — TUpHBelecHHAs OPU3MEHHAA MPOYHOCTH  OETOHA,

OTPaHWYECHHOTO) CHHPANIBIO, OmpeaesseMas 1o Gopmyse
(52) CHulIl 2.03.01-84 c 3amenoii koad¢unmenra 2

KO3 pHUIEeHTOM 3 PEKTUBHOCTH CIHPATEHON
apMartypsl 71, OIpeleIIeMbIM 1o GopMyIie
m; = 2(1 +0,030y), (14)
3eCh Op, — BEIMYMHA NPEIBAPUTEIBHOTO O0XKATH
cepeyHuKa, onpeenseMasl CoriacHo 1. 3.1;
k4 — OTHOIIEHHE IJIOIIA/AN IONEPEYHOro CEUCHMs 3allUTHON

CTaJIBHON 0OOJIOUKM KO BCEMY CEUCHHIO JJIEMCHTA,;

R, — dacueTHOE CONPOTHBIICHHE CXKATHIO 3AIIUTHON CTalbHOU
000J109KH, TPHHUMAEMOE PaBHBIM IIPEAETY TEKy4eCTH
cramn mno TOCT 380-71, pa3mencHHOMY  Ha
K03(h(pULIMEHT HaIeKHOCTH, paBHbIN 1,05.

4.6. Pacuer »DIEMEHTOB  CaMOHANpPSDKEHHBIX  JKEJI€300€TOHHBIX
KOHCTPYKLMII 1O 00pa3oBaHMIO W  PACKpPBITHIO TPELIMH  CIIEAYeT
MPOM3BO/INTh KaK KOHCTPYKIMH M3 TSDKEJIOr0 WIIM JIeTKOro OeToHa B
COOTBETCTBUU ¢ mojoxeHusamMu pazn. 4 CHull 2.03.01-84 ¢ yuerom
caMOHamNpsOKeHUs OeTOHAa WM HaNpsDKEHHs apMaTyphl COTJIacCHO pasn. 3, a
TaKXe MPOJOJIBHBIX U MONEPEYHBIX AedopManuii, OnpeaensieMpIX COTIacHO
. 4.11 u 4.12 vacrosmero [Tocoowns.

[pu pacuere M3rudaeMbIX cCaMOHAIIPSHKCHHBIX JIEMEHTOB Ha PACKPHITHE
HaKJIOHHBIX TpemwH 1o d¢opmynam (152) n (153) CHull 2.03.01-84
BEJIMYMHA HANpSDKEHUS B XOMYTax Oy, IMPUHUMAETCS YMCEHBIICHHOH Ha
BEJIMYMHY TIPEJIBAPUTEIBHOTO HAIPSHKEHUSI XOMYTOB OT CaMOHANPSDKEHHS,
ompenensieMmyto 1o 1. 3.3 Hactosmero [Tocobus.

Jomyckaercss TPOU3BOJUTH TOAOOp CEUEHHH  DIEMEHTOB  ITHX
KOHCTPYKIMH 1O MPENeNbHBIM COCTOSHHUAM BTOPOH T'PYNIIBI NPH IEHCTBUH
yCHIMH  WIM  M3THOAIOIMX MOMEHTOB  IPOTHBOIIOJIOKHBIX — 3HAKOB
(MOHT@XHBIX ¥ OKCIUTyaTallMOHHBIX YCHJIMH, 3HAaKOIEPEMEHHBIX SIIOp
MOMEHTOB B IOKPBITHSX TIOJIOB IIPH TNEPEMEUICHUH HArpy3KH, B IIEIbITE U
OOKOBBIX ydyacTKax TpyObl M T. 1.) C MOMOUIBIO NPSMOr0 MeETOAA,
MPUBEJICHHOTO B PEKOMEHIyeMOM TMPHIOKEHUH 3, ¢ TOCIeayrouen
MIPOBEPKON ITHX CEUEHHH pacdeToM IO HECyIed CIIOCOOHOCTH COTJIaCHO
tpeboBanusm CHull 2.03.01-84.

4.7. Tlpn pacuere 3JIEMEHTOB CaMOHANPSKEHHBIX IKEIE300€TOHHBIX
KOHCTPYKIMH MO 0Opa30oBaHUIO W PACKPBITHIO TPEIIMH, HOPMAIBHBIX K
NPOJNOJABHOW  OCH  JJeMeHTa, ycwime P paccMaTpuBaeTcsi — Kak
PaBHOJICHCTBYIOIAs CHJT 00XKATHS CEUCHHS C YYETOM ITOTEPh OT MOJI3YUECTH
U ycanku OeTOHa, ONMpeNesieMbIX B COOTBETCTBUH C YKazaHUsIMU Til. 3.1 u
3.5 — 3.8 nacrosero [Tocobwust.

Ilo xOHIAM »3IEMEHTOB YYMTBHIBAETCS CHI)KEHHE IPEIBAPUTEIHHOTO
HalpsDKEHUs] B apMaType Ha JUIMHE 30HBI Mepefadn HalpsHXKSHUH apMaTypsl
Ha OeToH, cornmacHo ykazaHusAM 1. 2.29 CHull 2.03.01-84, mo nuHeiHOMY
3aKOHY.

4.8. Pacuer nmo oOpa30BaHMIO TPEUIMH, HAKIOHHBIX K IPOIOJIEHON och
anemenTa (cM. 1. 4.21 CHull 2.03.01-84), pekomenayeTcsi NpOU3BOIUTD C
YY4eTOM CaMOHaNpsDKeHUs OeToHa BO BCEX HAMPABJICHUAX, IO KOTOPBIM
pacronoxkeHa apmarypa. CaMoHanpspKeHne OeToHa OIpeAeNseTcsl COriacHo
m. 3.1 Hacrosmero ITocoOusi, mpu 3TOM ¢ U (' BRIYHCISIOTCS TSI KaXIOTO
HaTpaBJICHUS OTACIHHO.



4.9. Tlpu pacdere MO 3aKPBITHIO TPEIIWH, HOPMAIBHBIX K MPOJOJIHEHOU
ocu snemenTa (cM. 1. 4.19 CHull 2.03.01-84), HOpMallbHBIE HANPSKEHUS
CKaTUs O, HA PacTATMBAEMOM BHEIIHUMH HArpy3KaMH TpaHH 3JIEMEHTa
noJDKHEL OBITE He MeHee 0,2 MITa.

4.10. Pacuer cThIKa, BBITOJHEHHOTO W3 Hampsraromiero OeToHa, IO
MPEJCNEHBIM COCTOSIHUSIM BTOPOM TPYIIBI PEKOMEHAYETCS MPOU3BOIUTH C
yderoM oOkaTusi OETOHA W TMPEIBAPUTEIBHOTO HAMPSIKCHUS apMaTyphbl B
cooTBeTcTBUU C mm. 3.2 ¥ 4.6 U CONPOTUBIEHHS pacTsHKEHHIO OeToHa,
MPUHUMACMOTO PAaBHBIM Ry f. [10 KOHTaKTy OCTOHA CThIKA M COOPHBIX
JMIEMEHTOB TPH  JCWCTBUM  HOPMAIBHBIX  PACTATHBAIOMINX  YCHIIHI
YUUTBIBAIOTCS TOJIBKO OOartue OeToHa CThIKA W IPEIBAPUTEIBHOE
HaTpsDKeHUE apMmatypbl. [Ipu HeHCTBHM CIOBUTAMOMMX CHJI IO KOHTaKTy
0eToHa CTHIKA M COOpPHBIX 3JEMEHTOB JOITyCKAETCS YUHUTHIBATH CIICIIIICHUE
9TOro OETOHA, PaBHOE MO BEIMYMHE O0XATUIO 30HBI KOHTAKTa B PE3yJILTATEe
CaMOHATPSDKCHHSL.

4.11. Tlpomonsubie Aedopmaluy OETOHA B MPOILECCE CAMOHAIPSIKCHHUS,
MPUHUMAaeMble OJMHAKOBBIMU C Je()OPMALUAMH apMaTyPbl, €cumr U € com
IIpH Ha3HAYEHUH Je(OPMALNOHHBIX IIBOB OMPEIEIAIOTCS 0 (hopMyIaM

I4

_ con2 ’ _ GconZ
Ccom = HE com=

E E. -

s A

(15)

TI€ Ovonz, O con2 IPUHUMAOTCS COTJIACHO II. 3.3.

Pacnipenenenue npoposbHbIX gedopmanuii 6eTOHA MO BBICOTE CEUCHHS
MPUHUMAETCS 1O JIMHEWHOMY 3aKOHY, 3a HCKIIOUEHHEM 30HBI IMepeaavu
HaTPSKCHUN apMaTyphl Ha OCTOH.

4.12. IIpu pacuete nedopmannit KpUBH3HA 3JIEMEHTOB
. 1
CaMOHAMPSKCHHBIX KOHCTPYKIIMH OT caMOHamlpspDKeHHs OeToHa PR
75
onpezensercs mo GopMmyie
L — O-c()n2 - Gc()nZ — GhrA (A\ - A\’) (16)
rf 3 Es(hn - a’) 2ESASAS,(hU - Cl) ’

Oconz, O won2 — OTIPENENSAIOTCS COTTIACHO TI. 3,3;
Ok — NPUHUMAETCS corylacHo 1. 3.1.

1
HOJ'IHyIO KPpUBU3HY JJICMCHTA - Ul yd4acTka € TpCllMHAaMu B
r

pacTsHyTO# 30HE, ompenensiemyto mo ¢opmyne (170) CHull 2.03.01-84,
1

HEOOXOAMMO YMEHBUINTh Ha BEJIMYHHY | » ompenemiemyio o
773

¢dopmyne (16) Hacrosmero [Tocobwus.
Briru6 snemenTa mmHOM / onpenersiercs mo Gopmyiie

(17

5. IEPEPACHPEJIEJIEHUE HAINIPSI)KEHWI B CEUEHUU
JIEMEHTOB C TIOMOIIBIO CHJIOBOW KAJIMBPOBKH ITPHA
CAMOHAIIPA’KEHUHA

5.1. IlepepacnpeneneHue HaNpsKEHU B CEUEHUH 3JIEMEHTA C MOMOIIBIO
CHJIOBOM KaJMOPOBKM TIPOW3BOIUTCS IUISl yBEIWYEHHUs oOkartusi OeToHa B
KpallHMX BOJIOKHaX, TIO/IBEPKCHHBIX HAWOOJIBIIUM  PACTATUBAIOLINM
HaMpsDKEHUSAM B CTAJMU 3KCIIyaTallud, C COOTBETCTBYIOIIUM IOBBIIICHUEM
TPEIMHOCTOMKOCTH CAMOHAIIPSKEHHON KOHCTPYKIUH.



CurnoBass KanuOpOBKa — OrpaHHYCHHE IMOMEPEYHBIX nedopmanuii
(BpIrnba) HECHMMETPUYHO AapMHUPOBAHHBIX JJIEMEHTOB B  IPOIECCEe
CaMOHAIIPSXKEHUA, OCYIICCTBIACMOC ITYTEM HAJIOXCHUA KECTKUX CBﬂBeﬁ,
HampuMep CTAIBHOrO KOHAyKkTOopa (uepT. 1, a), WIM HONAPHBIM
CINIAYMBAHUEM B [MAaKET JJIEMEHTOB, BBITUObI KOTOPBIX MPOUCXOSIT
HABCTpe4y oauH napyromy (4epT. 1, 6). Ilpu cHATHM STHX CBs3ei mocie
3aBEpIICHHUS TPOIECCa CAMOHAINPSDKEHUS MPOUCXOAUT TepepacipeaciiCHIe
HATPSOKCHUN 10 CCUCHHWIO 3JICMEHTAa, T. €. PAaBHOJACHCTBYIOIIAs OOXKaTHs
MOJTy4YaeT SKCICHTPUCUTET €, OTHOCUTEIBHO IEHTPA TSKECTH OCTOHHOTO
CCUCHHSI.

b ewd
e = e -
o
a)
 Lin I — -
(@]
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6)
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UYepr. 1. CunoBas kaImOpoBKa CaMOHAIPSHKCHHBIX 3JIEMEHTOB
a — B KOHJIYKTOPE WJIM MTAKETOM C YIIOPOM MOCPEANHE; 6 — MaKETOM C
YIIOPOM MO TIOCKOCTH

5.2. Ilpu orpaHnYeHHH TONEPEYHbIX AedOpMalii CaMOHAIPSHKEHHOTO
3JIEMEHTa C IMOMOIIBIO KECTKOr0 KOHIYKTOpa C YIOPOM IOCPEIWHE WIN
9KBUBAJICHTHBIM CIIOCOOOM — MOMNAapHBIM CIUIAYMBAHHEM B ITaKET C OJHOU
MPOKJIAZIKOH MEXIy HUMH HOcCpeinHe (CM. 4epT. 1, a) — DKCLEHTPUCHTET
paBHOJEHCTBYIOMIEH 00XKaTH IPUHUMAETCS paBHBIM e, = 1,5 e,, B cepenHe
(o1 yopom) ¢ yMEHBIIIEHHEM A0 HyJIsl HA KOHIIAX 3JIEMEHTA T10 JIMHEHHOMY
3akoHy. B 3ToM ciydae mpu pacuere Oy, kKoddduimeHnt k. B Gopmyme (1)
MIPUHAMACTCS] PaBHBIM €AWHHUIIE.

5.3. Ilpu orpaHuYeHHH MONEPEUHBIX AehOpMAIMH ITyTEeM CIUIAuUBaHUS
3JIEMEHTOB B IAKET HKCIEHTPHCUTET PAaBHOACHCTBYIOLIEH ep ONpeaenseTcs
o hopmyiie

2

e, =e,

1- [l_le , (18)

/

rae / — JInHA DJIEMEHTa;

X; — paccTosiHME OT Hayajia 3JIEMEeHTa JI0 PacCMaTpPUBAaEMOr0 CEYEHHSI.

Koapuumenr k. B ¢opmyne (1) mpu 3TOM IpUHMMAETCs PaBHBIM
e/IMHHUILIE.

5.4. HanpspkeHus u nedopMaiuy apMaTypbl NpU CHIIOBOH KaMOpOBKe
9JIEMEHTOB ONPENEISIOTCS M3 YCJIOBHS PAaBHOBECHS C CaMOHAIPSDKEHHEM
6eroHa, onpenenseMbiM 110 dopmyde (1), ¢ yueTrom pekomeHaanmii mm. 5.2 u
5.3.

6. KOHCTPYKTUBHBIE TPEBOBAHUSI



6.1. Tlpm TPOCKTUPOBAHMHM CAMOHAMPSIKECHHBIX  IKEIIE300CTOHHBIX
KOHCTPYKIUH JUI 00ECIIEYCHUS YCIOBUI UX M3TOTOBJICHHUSA, TOJITOBEYHOCTH
U HaJe)KHOCTH, a TaKKe COBMECTHOW pabOThI apMaTyphbl U OETOHA CIIEIyeT
BEITONHATE TpeboBarus pa3a. 5 CHull 2.03.01-84 mns tsoxenmoro OeToHa H
pexomeHganuu . 6.2 — 6.9 Hacrosmero Ilocobus.

6.2. B caMoHanpsHKEHHBIX JKENE300CTOHHBIX KOHCTPYKIHUSAX TOJIUHOMN
cBbime 40 ¢cM HEOOXOIMMO MPETyCMATPHBATE BPEMEHHBIC WIIH TTOCTOSHHEIC
KaHaJbI JJIs YBJIOKHCHHS OCTOHA B MPOLIECCE TBEPACHHUS, YTOOBI PACCTOSIHUAC
OT BHYTPEHHHX 30H /IO YBIXXHSIEMOUW MOBEPXHOCTH HE MPEBHINIAI0 25 cM.

6.3. ApmupoBaHHE KOHCTPYKIIHMI PEKOMEHAyeTcs IMpenycMaTpuBaTh B

NIByX, TPEeNNOYTHTENbHEHl — B TpeX, HaMpaBICHUAX [UIS CO3JaHUI
00BEMHOTO TNPEIBAPUTENFHOTO HANPSDKEHHS, a OCHOBHYIO pabouyio
apMaTypy — pacrojaraTb BO3MOXHO ONMDKE K HalpaBICHUIO TJIABHBIX

pacTATMBAIONIMX HANpPSHKEHUH, NPUMEHSsI B HEOOXOOUMBIX — CIIydasx
MIPOCTPAaHCTBEHHbIE KapKachl N KPUBOJIMHEHHYIO apMarypy.

6.4.  KoHCTpyKIMS  OCHOBaHHMS U  CONPSOKEHHE  DIEMEHTOB
CaMOHAIPSHKCHHBIX ~ JKEJIE300€TOHHBIX  KOHCTPYKIMH CO  CMEKHBIMH
JIEMEHTAaMH 3IaHUM U COOPYXEHUH IOJKHBI 00ECHEUMBATH BO3MOKHYIO
CcB00OIY MEepPEeMEIICHUI B TIEPUOT PACIIUPECHUS OCTOHA.

6.5. B TOKpBITHAX OONBIIMX IUIOMAACH IeIeco00pa3HO YCTpanBaTh
CKOJIB3SIIUE CIOM M3 JBYX CIOEB M Ooyiee MOJIMMEPHBIX MICHOK M JPYTHX
PYJIOHHBIX MaTepHajioB, B TOM 4Hcie ¢ rpadUTOBOM MyApoi (1Sl CHMOKEHHS
TPEHHS MOKPBITUS 110 OCHOBAHUIO).

Paccrosune Mexnay JneopManMOHHBIMM IIBaMH M WX LIMpUHA
OTIPEJICTISIFOTCSl PACUETOM C ydeToM JedopMalvii caMOHAIpsDKEHUs (CM. 1.
4.11) m TemnepaTypHbIX nedopMannii, a Tak)Ke THIIA KOHCTPYKITHH.

6.6. CoenmHEeHHE OJIIEMEHTOB KOHCTPYKIHH C IIEJBIO TTOBBIIICHUS
TPEIINHOCTOMKOCTH 1 BOJIOHEIPOHUIAEMOCTH CTHIKA, 3aMOHOJIMYUBAEMOTO
O0ETOHOM Ha HampsTafomeM NEMEHTE, CJIEAYyeT BBINOJIHATE CTHIKOBAaHHEM
apMaTypbl BHAXJIECTKy WJIM CBAapKOW BBITYCKOB apMarypbl (3aKiaJHbIX
JieTainei), pacCYMTaHHBIX Ha BOCIIPHATHE JICHCTBYIOIINX B CTBIKE YCHIIMH OT
pacupenust 6eToHa M OT BHELIHUX BO3/EHCTBUIT (UepT. 2).

BennunHa HaXJIECTKH TMETJIEBBIX BBIMYCKOB CThIKA, W3MEpEHHAas Ha
MPSIMOJIMHEHHOM y4acTke C, TOJDKHA OBITH HE MEHEe:

TIPY TTOJTHOCTBIO PACTSHYTOM OT JICHCTBUSI BHEITHUX CHJI ceueHnu — 15d;

TIPY HAJTIMYUHU CKaTOH 30HBI — 10d.
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UYepr. 2. CTBIK 3JIEMEHTOB CaMOHAIPSKEHHBIX JKeJIe300€TOHHBIX
KOHCTPYKIHUi{, pabOTal0MuUX Ha pacTsDKeHUe (pacipeieuTeNbHas apMaTypa
Y aHKepa 3aKJIaJHbIX JeTalel YCIOBHO HE OKA3aHbl)

a - TIpY CTHIKOBAHMHU apMaTyphl BHaXJIECTKY; 6 — MPU CTHIKOBAHUU
apMaTypsl cBapKoif; / — pabodas apmarypa 31eMeHTa; 2 — 3aKIaaHas
JeTanb; 3 — COCIMHUTEIbHBIC HAKIIAIKI

6.7. Tlpu 3aMOHONMYMBAaHMM OETOHOM Ha HAaIpATAIOINIEM LIEMEHTE
COOPHO-MOHOJIMTHBIX WM MOHOJHTHBIX C BPEMEHHOH pa3pe3Kod MIBaMU
KOHCTPYKLUI TOCIIEJHNE MOJDKHBI OBITh CBS3aHBl MEXIy cO0Oi mim ¢
OCHOBaHHEM YIPYTHMMHU CBS3SIMU (BBIHOCHOW apMaTypoi, aHKepamy U T. I1.)
TakuM 00pa3oM, YTOOBI NEHCTBHE pacrmopa NpU pacllipeHrH OeTOHa Ha
HalpsIraoIieM L[EMEHTe B IIBaX CO3JaBajio B OETOHE KOHCTPYKIUIA
Mpe/IBapUTENIbHOE 00XKATHE.

6.8. Jlms cokpameHWs 30HBI aHKEPOBKH CTEPKHEBOH apMaTyphl B
CaMOHAITPsHKEHHBIX 3JIeMEHTaX M obecnedeHus o0xatus OeToHa 1o Bcel
JUIMHE 3JIEMEHTOB pPEKOMEHAyeTcsl (P COOTBETCTBYIOIIEM TEXHHKO-
3KOHOMHWYECKOM 060CHOBaHI/II/I) OKalMIIITh TOPUbI J3JIEMCHTOB CTaJIbHBIM
npodpuieM (WIBEUICPOM, YrOJIKOM W T.J.) U 3aaHKCpUBATh B HEM
HaTpAraeMyro apMaTypy (HampuMep, KOHTaKTHOIH CBapKoOi).

6.9. In1s1 IOBBIIICHUS TPEUTMHOCTOMKOCTH CaMOHAIPSKEHHOTO CTHIKA 110
KOHTaKTy OETOHA CThIKa M COOPHBIX 3JIEMEHTOB M HCIOJIB30BaHUS HA 3THUX
y4acTKax CONPOTHUBICHUsSI OETOHA PACTSIKCHUIO 11e7eCO00Pa3HO BBIMOIHATH
TOPILIEBBIE YYacTKH DJIEMEHTOB IEPEMEHHOM TOJNIIMHBEI (CM. 4epT. 2), NpH
9TOM JJIMHA YYACTKOB JIOJDKHA MPEBBINIATh WX TOJNIIMHY HE MECHEE 4eM B 2
pasa.

IMPUIJIOXEHHE 1

Obsizamenvroe



METOJUKA OINPEJAEJEHUSA CAMOHAIIPS)KEHUSA
HANPATAIOIIEI'O BETOHA HA HANIPATAIOINEM HEMEHTE

1. CaMoHaNpsDKEHUE HAIPATAMONIETO OSTOHA HA HAIMPSTAIOIIEM I[EMEHTE
(HII) ompemensiercs mpu mogdope cocraBa W KOHTpOJE KadecTBa OETOHA
CaMOHAIIPSHKEHHBIX  KeJIe300€TOHHBIX KOHCTPYKIMH 1l obecnedeHus
pacyeTHOrO CaMOHAIPSHKEHUs KOHCTPYKIMM — oOkarusi OeroHa W
COOTBETCTBYIOIIETO HATSHKEHUS apMaTyphI.

2. CamoHanpsbkeHue OeToHa R oOIpeAessieTcss Ha KOHTPOJIBHBIX
oOpasmax-npusmax pasmepoMm 10X10X40 cm, oTpopMOBaHHBIX U
TBEPIACIOMIMX TPH HOPMAIBHBIX BIAKHBIX YCIOBUSAX (cM. mm. 8 u 9
HACTOSANIETO  MPWIOXKEHHs) B  JUHAMOMETPHYECKOM  KOHJIYKTOpE,
CO3JaloIleM B IIpolecce pacliupeHus OeroHa ofpasma ympyroe
orpaHuueHUe JaeGopMaliii, YKBHBAICHTHOE MPOAOJIBHOMY apMHPOBAHHUIO,
paBHOMY 1 %.

3. Ans UCTIBITAHUH IPIMEHSETCS CIIeAyIolIee 000pyI0BaHHUE:

a) TMHAMOMETPHYECKUI KOHIYKTOp I oOpas3ma-mpu3Msl pazmepoM 10
X10X40 cM (cM. uepTex);

0) m3mepuTenpHOe ycTpoicTBO ("kpabd") ¢ MHAMKATOPOM YacOBOTO THIA
¢ uenoit nenenus 0,01 MM 1St 3amMepa BbITMOA TIIACTHH KOHIYKTOPA;

B) CTalbHOW OJTaloH (IUVIACTHHA) JUIL TIOBEPKH H3MEPUTEIBHOTO
YCTPOMCTBA;

r) popma-onanyOka (BKIroUaromas AHUIIE U 6opTa) st GopMHUpOBaHUs
o0pa3a;

II) EMKOCTb C BOJIOH JUIsl XpaHEHHUs! KOHIYKTOPOB C 00pa3iiaMu.
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JlnHaMoMeTpUIecKrit KOHIYKTOP JJIS HCIIBITAHMs 00pa3Ia-mpu3Mbl
pazmepoM 10X10X40 cm
1 — nuHAMOMETpPUYECKUN KOHAYKTOp; 2 — U3MEPUTEIBHOE YCTPOUCTBO C
HMHIAKATOPOM YaCOBOTrO TUIIA; 3 — OCTOHHBIN 0Opa3el-npru3Ma pa3mMepoM
10X10X40 cm

4. ®opma momxHa yroBieTBopATs TpedoBarmsam ['OCT 22685-77.

5. o cbopku KOHAyKTOpa ¢ (OpMOM MPOM3BOAMTCS 3aTSDKKA Taek Ha
TATaX W CHUMAETCs HYJEBOH 3aMep KOHAYKTOpa C  IOMOLIBIO
U3MEpUTEIIBHOTO ycTpoiicTBa (“Kpaba”), MpeaBapuTEIbHO MOBEPEHHOTO C
MIOMOIIBIO ATATIOHA Ha ITOCTOSHCTBO OTCYETA.

TemmepaTypa KOHIYKTOpPa, N3MEPUTEIHHOTO YCTPOHCTBA M 3TAJIOHA BO
BpeMsi 3amepa JI0JDKHA OBbITh OJIMHAKOBOIA.

6. Ilepen ¢dopmoBanuem oOpaszma Qopma I0DKHA ObITH coOpaHa B
KOHIYKTOPE C IIOMOIIBIO CKOO Ha TArax KOHAYKTOpa C MHHHMAaJIbHBIM
3a30pOM JUIsl HCKIIFOUCHHUS AeOpMaIii TAT.

7. KoHTponb caMoHanpspKeHHsi OETOHAa MpPOM3BOAMTCS Ha OETOHHOM
3aBOJIe WM Ha 0OBEKTE y MecTa YKIIaJKi OETOHA B KOHCTPYKIIHIO.

dopmoBanue 06pasos npousBoautcs B coorserctBun ¢ [OCT 10180—
78.



8. OTdopmoBaHHBIE B KOHIYKTOpE 00pa3I[bl YKPAIIAOTCS TUICHKOW MM
JPYyTHM BOJIOHETIPOHULIAEMBIM MaTEPHAIOM JUIS 3aIIUTHI OT MOTEPh BIIATH.

9. Teepmenue 00pa3loOB B KOHAyKTOpe C (OPMOW 10 MTOCTHIKCHUS
6etoroM mpounocTd 8§ — 15 MIla (80 — 150 krc/cm?), HO He MEHEE CYTOK
TOJDKHO TIPOHMCXOAWTH B TOMEIICHUH C TeMIepaTypoi Bo3myxa 20 £ 2 °C,
JanbHelIee TBEpJACHUE B KOHAYKTOpE cO CHATOW Gopmoi (1o 28 cyT) — B
BOJIC WJIM B OOMJIBHO BIAXKHBIX OMHJIKaX, IIECKE H T. II.

OOpasupl, npeAHa3HaYeHHbIE JJsI  MPOM3BOACTBEHHOTO  KOHTPOJIS
CaMOHAITPSHKEHHOTO OEeTOHa, JOJDKHBI XPAaHUThCS B YCIOBHSX, aHATOTUYHBIX
YCIIOBUSIM TBEPJCHUS OCTOHA B KOHCTPYKIIHH.

10. 3aMepsl KOHAYKTOPOB MPOMU3BOMAATCS €XKETHEBHO il OeToHa B
Bozpacte 1 — 7 cyt u manee B Bo3pacte 10, 14 u 28 cyr kaxablid pa3 c
MIOBEPKON U3MEPUTEIBHOTO YCTPONCTBA C MOMOLIBIO STAJIOHA.

11. Benuunna camoHanpspkeHus o0pasiia Ry, onpenensercs o popmyie

= A
Rbs :7 lukEs s
rae A, [ — cooTBeTCTBeHHO NosHas aedopmaris odpasia B Ipolecce
caMoOHaIpsHKeHUs1 0ETOHA U €ro JUINHA;
Wr — TIpUBEAEHHbIH KOd((HULMEHT apMHUpOBaHMs o0Opaslia,
npuHuMaeMsbIit paBasM 0,01;

E, — mMomynp ynpyroctd crtamy KOHIYKTOpAa, HMPUHUMAaeMBIN
paBHBIM 2 - 10° MIIa (2 - 10° kre/em?).
12. CamonampsikeHne OeToHa R, BBIYHCIACTCS KaK  CpeIHEe
apudmMeTHdeckoe 1O pe3ynbTaTaM 3aMepoB TpeX 00pa3loB-OJIM3HELIOB B
KOHJIYKTOPax, OT(OPMOBAHHBIX U3 OJHOM MPOOBI OETOHA.

MMPUJIOXEHUE 2
Pexomendyemoe
IPUMEPBI PACYETA CAMOHAIIPSI’)KEHHBIX KOHCTPYKILMI

Hpumep 1. Pacyer CcTEHKH KpYIJIOr0 pe3epByapa AJdsd BOJBI.
PezepByap mpezncraBmsier co0oi IMIMHAPHYECKYIO (IIOJIMTOHAIBHYIO)
€MKOCTb, 3aloJdHEeHHYI0 Bogol; D = 24 m; H = 3,6 M. CTeHKa U3 IJIOCKUX
naHened mmpuHoi 2,3 M (camoHanpspkeHHble). ConpspkeHHe ¢ JHHIIEM —
xKecTkoe (3aaenka). PacueTHas 30Ha MaHENM HAXOIUTCS HAa PACCTOSHUH
0,4H ot mumma. PactsaruBaromiee ycuiaue N = 200 xH/m. Wsrubarormii
MOMEHT B CepeIuHe TMaHead (BCIEACTBHE IOMUTOHATBHOCTH, T. €.
HECOOTBETCTBUS OCH CTEHBI OKPY)KHOCTH eMKocTH) M = 8 kH - M (uepT. 1).

[Ipuanmaem ceuenue creHkn i = 140 MM, caMOHAINpPsDKEHHBIH OETOH
kimaccoB B30, B2,4, mapku S,1,5, 1. e. R, = 17 Mlla; E, = 24 000 Mlla;
Rpser = 2,4 MIla; Ry = 1,2 MIla; cranp knacca A-III; R, = 365 MIla mis

10 — 40 E, = 200000 MIla; V _L£, 200000 _
JMaMETPOB — MM; b = a; Eb 24000 5
HpOI/ISBO,I[I/IM pacqu 110 HpO‘IHOCTI/IZ
. 6
e, :£ :% =40 mM;
N 210
ezh”; @ 120720 45 210 e

ho =140 - (15 + 5) = 120 MM
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UYepr. 1. Cxema CTEeHKH IUIMHAPUIECKOTO pe3epByapa

h-d 120- 20
+e =

e = A +40 =90 mwm;
2
Ne <R A(h,- a’); Ne" <R A(h,- a);
A= Ne _ 200000 10 =54.8
" R(hy-a) 365120-20) ’
Ne _ 200000 90 —493] e

A S R k- 365(120- 20)

IpurnmaeM apmatypy @10, marom 150 mm (7 @10 = 550 mm?).
Mpuanvaem A > 0254 ; A =025-550 = 137 mm*; npuanmaem

apmarypy @6, marom 200 mm (5 @6 = 142 mm?).
CymmapHOE apMHpOBaHUE

. 550+142
U+ = ————— =0,0049
140 -1000

Hanpsoxenue o0xarust 0eToHA B CCUCHUH (CaMOHATIPSKCHIUE)

O-bp = Rbsk,ukske;

L57(u+u’) 1,57 -0,0049
rue k,= = =0,852;
: 0,0057 + u+u’ 0,0057 +0,0049

k= 1,2;

e
k,=1- —S%— o o=1- 22 _o71,
h - d 120- 20

NG
ATy (550 142)120- 20) _ o

e 5
T A A (550 +142)2




Takum obpazom, Oy, = 1,2-0,852-1,2-0,71 = 0,87 MI]a.
[IpoBepsieM HampsDKEHUsST B apMaType OT CaMOHAIPSKCHUSI:

_ 0,4 087140 1000

Oz = =110,7 MIla <|365];
24, 2550
A 140 -

0, =2t JO8TA30 1000 _ o5 ¢ Mita >[365] |
24, 2 140

sp
VBennunpaeM cedenue apmatypsl A S’ 10 7 @6 = 200 Mm* (@6, mar

140 MM) COOTBETCTBEHHO:

, 550+ 200
utu = ——"—— =0,0054
140 -1000

1,57 -0,0054
Toraa = =0,874 ;
“ 70,0057 + 0,0054

Op = 1,2:0,874-1,2-0,71 = 0,89 MIla.

o =94 _ 089140 1000
@24, 2 140

=311,5 MITa >|365|.

IIpoBepsiem ceueHue Mo TPEIMIUHOCTORKOCTH.
K caMmoHampsyKCeHHBIM EMKOCTSIM — MPEIBSIBIIIOTCS  TpeOoBaHUs |
KaTeropuu TPEUIMHOCTOMKOCTH, T. €. 00pa3oBaHUe TPELIMH HE JOMYyCKAETC:

M, =M,

crc

M_ . =R

cre bt ,ser

W +MV[7 .

pl —

JlJis mpoCTOTHI pacyera CYUTAEM HEUTPATbHYIO OCh PACIIOIOKCHHON
MTOCPEIMHE BBICOTHI ceueHUs (x = h / 2) :

_2,,+vl  +ul)) +

pl h- x Sy =
3
2 100172 +100 -7 -3,5* +833(2,0 +5,5)5°
+7100L =
14- 7 2
2(2858 + 8§75 *+1562) | 5450 =6163 e’ =6163000 Mp:
w
o g _ 6163000 404
A+20(4_+4)) 1000 140+2 833(200 + 550)
Mrp :P(eop +r)a
€yp = 0, Tak Kak OOKaTHE PABHOMEPHOE, CHIIOBAs KaluOpOBKA HeE

MMPUMEHACTCA, TOrJ4a:

M, =0,,A, =087 1000 140-40,4 Mmm = 4920720 H- mm;
M, = N(e, +7) = 200000 (40 + 40,4) = 16 080 000 H-mm = 16,1 - 10° H- mn;

Mere = Rirser Wor + My, =2,4-6 163 000 + 4 920 720 =19 711 920 H- MM =
19,7-10° H - mm;

19,7-10°H-mmM > 16,1 -10° H - mm.

CJ'IGZ[OBaTeJ'ILHO, TPGMHHOCTOﬁKOCTB obecreueHa.



Ecnn He HOpMHpOBaTh MapKy O€TOHa Ha OCEBOE PACTSDKEHUE, TO JUIS
6erona kiacca B30 moxxHO pHHATE Ry = 1,8 MIla u Torma

M. =1,8-6163 000+ 4920 720 = 16 014 120 = 16,01 - 10° H- mm;
16,1-106 H-mm ~ 16,01 - 10° 1 - MM,

T.. TPEIUHOCTOHKOCTh pacdeToM Takke olecrmeynBaeTca. JTO JaeT
OCHOBaHHME HE KOHTPOJMPOBATh HAa CTPOUTCIHHOW ILIOMIAKE MPOYHOCTH
0eTOHAa Ha OCEBOC PACTSHKCHHE W HOPMHPOBATH TOJBKO KJIACC OETOHA IO
npoyHocTy Ha cxatre B30 u mapky GeToHa o camoHanpsbkeHuto S,1,5.

IIpumep 2. Pacyer xkene300eTOHHONH TPyObl B CTAJIBHOH 000/104Ke
auamerpom 0,522 m. Tpy6a (uept. 2) cocrouT u3 ToHKocTeHHoU (& = 1,5
MM) CTajJbHOH CHIUPAIbHO-CBAPDHOH OOOJOYKH M  KeIe300€TOHHOTO
CaMOHAIIPSHKEHHOTO Tella TPyObl € apMaTypHBIM CBapHBIM KapKacOM.
CHapyxu 000JI0YKa 3aIIXIICHa CIIoeM ac(halbTOIecyaHol CTKKH. Tpyda
yJIO’)KeHa B TPYHT Ha riyouny H = 4wm.

' L
. 2z
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Yepr. 2. MHorocinoiiHas caMoHanpsbkeHHas Tpyoa
1 — Tenmo TpyOBI U3 Hampsraromero 6eTona; 2 — cBapHOI apMaTypHBIH
Kapkac; 3 — cTajbHas CIUPAILHO-CBApHAs 000JI0UKa; 4 — 3aLIUTHOE
TTOKPBITHE

Ha t1pyOy neiicTByroT ee Bec, BeC TpyHTa, BeC BOIBI B TpyOe H
BHyTpeHHee naBieHue Boasl 0,75 MIla. CoBOKYIHOCTh Harpy3ok co3maeT a
CTEeHKE TpyObl HanOOJbIINE pacyeTHbIE N3TMOAIONINE MOMEHTHI B IIETBITE U
noj yriiom 105°:

M..=+227xH -m; M'... = 3,24 k<H ™m; N, = 150 kH; N'... = 150 xH.

B cootBerctBum ¢ m. 4.6 Hacrosimero IlocoOus mpou3BoAMM MOAOOD
CCUYCHUS pr6bl C IIOMOIIIBIO mpAMoOro Meroaa, HU3JI0KEHHOI'O B
PEKOMEHIyeMOM TPHIIOKEHUH 3, ¢ mociexyromeii nposepkoii ero mo CHull
2.03.01-84.

HaXOHI/IM OTHOCHUTCJIbHBIC XapPAKTCPUCTUKHU CCUCHUA CTCHKU TPY6I>IZ
F=F'=0,29;B=B'=0,67; x=3x=0,5;
8 = % =0,47:8,=1;
A=(0,67-0,47) (0,67 -1+1)-(0,67-1+0,47)=0,18;
0=0,29(0,67 - 1 + 1) - 0,29(0,67 - 1) = 0,29.

Ioacrasmsist ot BennuuHbl B popmyssl (4') u (5') pekomeHayemMoro
MIPUIIOKEHUS 3, MOTYIUM



M, N
0,18y, :{7 +%(0,67— 0,5)}(0,67— 1+1)-

M! N
_ l ae 4 #(0’67 - 0’5):| (0,67 - l) = 0,299
w n

3,74M , +1,83M | L 067N, + 033N! L6
o 77 — b

OTKyJa , wsp =

r MC}"C NCI‘C
¥, (0,67 - 1) :[ + (0,67 - 0,5)} - 0,29-
@ n

3,74Mcrc +183M " 067N, +033N!_
_ + - 1,6/(0,67 - 0,47),
@ n

-0,76M , +1,11M | L 067N, +02N,, o1

OTKyZAa lljs;) =

w n
IMoxcrasnss BenmwuuHbl pacueTHbix HarpysokM ., N ., M L{,,C ,
N clrc , TIOJTYYHM:
14,4 150
w — - 1,6
w n
1,86 134
Y., = +——- 1,6.
@ n

[Ipu mpuMeHeHnn 6eTOHA MapKH MO0 CAMOHANPSKEHUIO S,2,5 MOIydnM
Oy = Ruskukeske=2,0-1-1,5-1=3,0 MIla

[Ipu npumenenrn OeToHa Kinacca B4,8 mo Tabdxn. 2 Hacrosmero [Tocobus
= 3,7 Mlla. [TogcraBmnss BETUYUHBI Oy, U Ry B ypaBHEHHE (8),

HaXxoJuM R, =
MOy YUM
e’ _16,26 + 1634 17 _3,0 —0.81
wsp wsp - o n > - 3’7 ] >
16,2 1634
OTKyJ1a —+—- 2,51 =0.

w n
HOI[CTaBIIiIH MYJIBTHIIIAKATOPHI W U 1], TOJIyYUM
1626(2000 + 163400 2,51 =0,
10004~ -3,7 10004 -3,7

OTKyJa W -17,6h-1751=0.
Pemast ypaBHEHHE OTHOCHTENBHO /1, HOTYUHM

h =88+ 7744 +1751 =8,8 +42,7 =51,5 mm.

[Mpuaumaem £ = 50 mm.
HaxoauM Benn4uHBI MyJIBTHIUIUKATOPOB W U 1)
1 =1000-50-3,7 =185 000 H =185 xH;
@ = 1000-50%-3,7=9250 000 H-mm = 9,25 kH - m.

HO,Z[CTaBJ'ISI?I 9TH BCJIMYHHBI, IOJTYYUM:

w, =2 150 e 156 +081- 1,6 =0,77;¢
» 925 185




1,86 = 13,4
= +

Vo = 925 185

- 0,1 =0,20+0,07- 0,1 =0,17.

Ycuue B apMarype IpH HyJI€BOM HalpsDKEHHH OeToHa
Ny = yen =0,77-185 = 142,5 kH.

B HapyxHOM KOHType apmarypa He TpeOyercs, W, CIeI0BaTelIbHO, B
MIPEIETBHOM COCTOSIHUHM CTajbHas 00O0JIOYKa SIBISETCS KOHCTPYKTHBHBIM
seMeHTOM. Ilo KOHCTPYKTHMBHBIM COOOpa)KCHMSM TONIIMHY OOOJOYKH W3
cramu kiacca A-III npurumaem § = 1,5 mMm.

Haxomum HeoOXxomuMyro IUIONmIagb CEUEHHS CBAapHOTO Kapkaca U3
MPOBOJIOKH Kiacca Bp-1:

4 = N,, _ 142,5 10°
* YRy +30 (0,9 390+30)10° 10°

=3,96 mm>.

HeobxonuMoe 4YHCIIO BHTKOB CIHpAd B KapKace W3 IPOBOJIOKU
JIUaMETPOM 5 MM COCTaBUT

3,96
n =
0,196

=20 BuTKOB,

YTO COOTBETCTBYET IIary crupaiu 5,0 cm.
[IpoBepsiem momoOpanHoe cedenne mo CHull 2.03.01-84 o
00pa3oBaHUIO TPEIINH:
Mr SM ; Mcrc :Rbt,seer[ iM}‘p;

cre?

M, =N(e +r); e, M _3240000 _ L6 MM,
N 150000
W,
rae r = L N
A+2u(A,+A))
+ + vl
Wp[ :2(1 bo hUI 50 ul so) + Sbt .
- X
Ilonoxxenue HyJIeBOM JIMHUMU:
, h-x)A4
Sbo + USso - USso :w’
2
x? 50- x
10007 +5,3 -1500x - 5,3 -:396(25- x) = (50 - x)1000;
x =21,7 mm;
. 3 2
2 100 2,177 +2,17:100[2,5— 2’17] +
W = 2 2
v 5- 217
+5,3 -3,96(2,5- 2,17)*> +5,3 15(2,17 - 0,08)"] +
5-217

_ 2
L (5- 217’100

=1015cnm® =1015000004° -

HpOBepHeM YCJIOBHUE IJid ONPEACIICHUA 7.

Rbt,seerl _ 4,8 1 0 1 5000

P ~ 50 1000 -3,0

=325>e¢,- ¢, =21,6- 0 =21,60mMm;



L 1015000
50 1000 + 2 -5,3(396 +1500)

=14,5 mm,

TOr1a
MOMEHT BHEIIHHUX CHII

M, =150 000 (21,6 + 14,5) =5415000 H-mm = 5,4 xH - ™;
MOMEHT CHJI 00KaTus
M, = onA (e, + r) =3,0-1000-50-14=2 175000 H-mm = 2,17 kH - m,

rae e,, = 0 (em. m. 3.1 Hacrosimero ITocoGus).
B pesynbrare MOMeHT M.., BOCHPDUHHMAEMBIiI CEUEHUEM IIpU
00pa3oBaHUM TPEIINH, PABEH:

Mo.=4,8-1015000+2175000=7047 000 H-mm = 7,01 kH - ™m;
M,.=T701 xkH-Mm>54kH -Mm =M.
Taxum 00pazoM, TPEIIMHOCTONKOCTH 00ecIIeUeHa.

Mpumep 3. Pacyer 0ajJKM NOKPBLITHS TNPOMBINIJIEHHOTO 3IaHUSI
npoJietom 12 M ¢ CHJIIbHOAIPECCUBHOM cpe1oi.

Pacuem 6anku no npedenvubim cOCMOAHUAM 8MOPOLL SPYNNbl

TpebGyercss BBIOpaTP HAWBBITOAHOE SKOHOMHYHOE II0 Macce H
ApPMHPOBAHUIO CEUCHHE IBYTaBPOBOW OalIkn C pacdeTHBIM MpOJETOM [ =
11,6 M mpu 3agaHHON pacdeTHOW Harpy3ke g = 25 kH/M, BKirouaromeli Bec
Oanku. BO3HUKHOBEHHWE TpPEIIMH MO HOPMAJIbHBIM, NPOJOJIBHBIM U
HaKJIOHHBIM  CEYEHUSIM B  33JaHHBIX  YCIOBUSIX  HEJOIyCTUMO.
CnenoBatenbHO,  Oanka  sBIAeTCS — KOHCTpykuwed | kareropuum
TPEHIMHOCTOMKOCTH, CEYEHHE KOTOPOW pPEKOMEHAYETCsl IoI0upaTh 10
pacueTHOM Harpyske.

PacueTHbIii n3rubaromuii MOMEHT M., paBeH:

2
v _2571L6

e =425 xH M.

Wsrubaronuii MoMeHT M. OT Beca Galku ¢ ydeToM Kod(guiueHTa
JMIUHAMUYECKOTO BO3JICHCTBHSI IIPU TPAHCIIOPTHUPOBAHUU U MOHTaxe m = 1,8
paBeH:

2
23 1L6° o1 iow

2
M. :1,8i =18
8

Jdns  [OCTWXKEHHMsS ~ MUHHMAIbHOM  Macchl © obecriedeHus
COOTBETCTBYIOLIECH TPEIIMHOCTONKOCTH Oanka JIOJDKHA HUMETh
MPEIBAPUTEIIFHOC  HANpPSHKCHHE B MPOJOIBHOM M IONEPSYHOM
HalpaBJICHUAX.

B nanHOM ciyyae 1iesecoo0pa3Ho HCIOJIb30BaTh OCBOCHHOE Ha 3aBOAX
cOOpHOTro KeJe300eToHa MEXaHMYECKOe HATSIKEHHE CTEPIKHEBOM apMaTyphbl
WIN KaHAaTOB B IMPOJOJBHOM HANPABICHUU U MPUMEHSATh CAMOHANPSHKEHHE
6erona Ha HII, oOecrieynBaroIiero HampsHKEHUE MOMEPEYHON apMaTyphl U
CHIDKCHHE TIOTePbh HANpPSHKCHHS B MOPOJOIBHONW apMarype, KOTOpoe
YYUTHIBACTCS B KOHIIE pacyeTa.

Takoe penieHHe TO3BOJIAT W3TOTOBUTH OalKy Ha JOOOM 3aBoJE
CcOOpHOTO  JKelle300eTOHa, 000pyAoBaHHOM (GopMaMH WM CTEHIAMHU
MEXaHUYCCKOI'O nmpeaABapuUTCIbLHOTO HanpsHKCHUs, 3aMCHAA OGLI‘IHLIﬁ
MOPTIAHALEMEHT HANpPSAraloudM [EMEHTOM, BBIIYCKAeMbIM MHOTHMH
3apomamu. [lokaxkeM, 4To Ui pacueTa M BbIOOpa OCHOBHBIX MapaMeTpPOB
O0anku HET HEOOXOAMMOCTH  MPEABAPUTENBHO  33[aBaThCsl  BHIOM
apMUpOBaHUsI OalkW, CHOCOOOM €€ HW3rOTOBICHHS U YCIOBUSIMU
IKCIUTyaTalui. OTH TMapamMeTpbl MOTYT OBITh BBIOpAaHBI B pPE3yJIbTATE



HSKOHOMHYECKOTO COIOCTAaBIICHHUS HECKOJBKHX BapUaHTOB apMHPOBaHHS Ha
HIOCIIEJHEM 3TaIle pacueTa ¥ KOHCTPYHPOBAHMS.

O606mennbie popmynbl (4) — (8) mpsAMoro meroaa, MPUBEIESHHOTO B
PEKOMEHIYeMOM HPHJIOKSHUH 3, JAIOT BO3MOXKHOCTH Cpa3y NPaBHIBHO
BEIOpaTh HEOOXOAMMOE apMHPOBAaHWE PACTIHYTOH M CXKATOH 30H Oaiku;
BEJIMYUHBI iy, U 1 5, TPHHUMAIOTCS B 3aBUCUMOCTH OT HArpy30K Mo, u M’ ...

3amaeMcsi  OTHOCHTENBHBIMH  XapaKTEPUCTUKAMH  CEYECHHUS  OaJKH,
PYKOBOJCTBYSCh NPUBEACHHBIMU paHee peKOMeHAamusMu U Tabm. |
PEKOMEHIyeMOT0 TIPHIIOKEHHS 3:

Y=0,3; ¢ 7;=0,6;y=0,15; F = 0,386; B =0,814; 6,,=0,06; 6 5,=0,97; o,
=0,06; 67=10,06; F' =0,358; B’ =0,769;

M. =425xH m; M. =71 xH- M.
Torna mo gopmynam (6) u (7) peKOMEHITyeMOTO TPHIIOKEHUS 3:

A= (0,814 - 0,06) (0,769 - 1 + 0,97) - (0,814 - 0,97) (0,769 - 1 + 0,06) =
0,558 - 0,026 = 0,53;

0 =1[0,386 + 0,3 (0,814 - 0,06)] 1(0,769 - 0,03) - [0,358 + 0,6 x
x (0,769 - 0,06)]1 (0,814 - 0,97) = 0,45 + 0,122 = 0,572.

Ioncraensem 3nauenus M., M’y 1 A0 (Nye 1 N e PaBHBI HyJIO) B
ypaBHenue (4):

1

Mcrc ’ Mcrc ’
yA= (B'-1+0;)- S (B-8)- 6

425 71
Y, 0,53 =——(,769-1+0,97)- —(0,814 - 0,97) - 0,572;
w w

593 +24 617
IOy YIM Y, =——- Ll=—--11
’ w w
U ycwine B a0CONIOTHBIX BENWYWHAX, JEHCTBYIOIIEE B HANPSKCHHOMN
apMaTrype pacTsSHyTO! 30HBI,

N, =y, e :%7- L1

sp

CocraBnsieMm Tabn. | pasnuuHBIX 3HAUYEHUH N, NpPUHHMMAs BEIHYHHY

Ryser Kak it OOBIYHOTO TsDKEOro Oerona. OmpemensieM yCHIHE B

NpeBapUTENIbHO  HANpPsDKEHHOW — apMmarype  BepxXHEHW 30HBI  Oalikw,
mpeobpas3oBas Gpopmyry (5) peKOMEHIyeMOT0 IPHIIOKEHHS 3:

'—;[K-F- B-8.)-w, (B-5 }—
Iljsp _B_ 5?1; o wsp( Sp)) wf( f) -

1 425
= - 0,386 - (0,814 - 0,06) - 0,3(0,814 - 0,06) [;
0814 0,97[ 386 - 1,,(0.814 - 0,06) - 0,3( )}
, 425 272
I/JSP =-64—-0,612- O,7541/)Sp =39 +4,821/Jsp -—.
w w
Tabnuma I
Yeunus Ny, 1151 BADHAHTOB OaNKu
Bricora Tonmuua N, xH, ipu 6eToHe KiIaccoB
OajgKku i, M | CTEHKH OaJIKu
b, cM
B40 B50 B60
4 708 699 693




0,8 5 691 682 673
6 677 664 653
4 618 613 605
0,9 5 601 591 581
6 582 572 560
4 532 529 520
1,0 5 518 507 496
6 498 490 478

HO,HCTaBJ'IHH 3HA4YCHUC 1/&,, 13 NPEAbIAYHICTO pacucTa, NOJIyYUuM U3

[647 14 2720 254
w N

W, =39- 4,382

sp

L4
w w

1 B a0COJIIOTHBIX BETUYHHAX

N =224 14
h

sp

CocraBnsem Ta0n. 2 pa3aUuYHBIX 3HaueHUH N'y, B KOTOPOHW NPHUBOAUM

4

TakKe k03D UIIeHT p ==

AY
3uauenuss /3,  yJOBIETBOPSIONME  TPEUIMHOCTOMKOCTH — OalKw,
m3MeHstoTes B npenenax 0,15 — 0,33, 9ro yka3zpBaeT Ha HEJOITyCTUMOCTh
NPOU3BOJIIEHOTO HAa3HAYECHUs KOJIMYECTBA apMaTyphl B BEpXHel 30He Oayky,
TaK KaK 3TO IPUBOAUT K OOJBIIOMY II€pepacxoay CTallu.

Hanpumep, eciy 3a1aThcsl OTHOLIEHHEM ceueHMs apmatypel /3 = 0,2,
M im 71
M_ . 425

cre

ONIM3KO COOTBETCTBYIOIIMM OTHOLIEHHIO HAIPY30K =0,17,
TO M3 BCEX PACCMOTPEHHBIX CEUCHUI 0AJOK M KJIACCOB OSTOHA TOJIBKO OaIKu
BBICOTOM 4 = 1 M, TONIIUHON cTeHKU b = 6 cM mpu Kiaccax Oerona B50 u
B60 uMeroT MOMEHTHI TpemuHOOOpasoBauus M’.. COOTBETCTBEHHO 75
kH-m > 71 xH-m u 82 xH-m > 71 xH-m, ygoBiaeTBopsromue
TPEIUHOCTOMKOCTH IIPU MOHTAKHOM HarpysKe.

Pacxog cramm Ha pabouyl0 TPONONBHYIO  apMmarypy  Oaikd
XapaKTepU3yeTcss CyMMOW yCwimii B apmarype S u S’ , IpHBEIEHHON B
Taom. 3.

Tabauma 2
Yeunus N, 11t BapuaHToB Oaiiku
Beicora |Tommu-
Ganku h, |Ha Yeunue N, xH
— S
M CTCHKH Koaddpumment p= P
Oanku b, s
cM

Jutsi 0ETOHA KJIacCOB

B40 | B50 | B60 | B40 | B50 | B60
4 237 227 219 | 033 | 032 | 031
0,8 5 216 205 194 | 031 | 030 | 0,29
6 197 182 169 | 029 | 027 | 0726
4 191 181 174 | 031 | 030 | 029
0,9 5 168 156 143 | 027 | 026 | 025
6 145 131 115 | 025 | 023 | 021
4 153 142 130 | 028 | 027 | 025
1,0 5 128 114 100 | 025 | 023 | 0,20
6 103 86 70 021 | 0,18 | 0,15

Tabnuma 3



Cymmapnvie ycunus Nsp + N¢,

Bricota | Tommuna | Yceunwus (N, + N'y), kH, pu 6eTone Macca
Oanku h, M CTEHKHU KJIaCCOB 0anaKu, T
Oanku b,
cM
B40 B50 B60
4 945 926 912 1,82
0,8 5 907 887 867 2,28
6 874 846 822 2,74
4 809 794 779 2,06
0,9 5 769 747 724 2,56
6 727 703 675 3,08
4 685 671 650 2,28
1,0 5 646 621 596 2,85
6 601 576 548 3,42

Jyis Toro 4TtoOBI MPaBHIBHO OIICHUTh TEXHUYECCKHE CBOMCTBa OallKw,
HEOoOXOAUMO 3HAaTh CTENEeHb 00XaThs OETOHa pacTAHyTOW 30HBL Kak
NPaBWJIO, CYLIECTBEHHOE IEPEHANpsDKEHWE B C)KAaTOM 30HE OajKku He
JIOMTyCKaeTcss BO W30C)KaHUE TMPOSBICHUS  OONBIIMX  IUIACTHYCCKUX
nedopmanuii ¥ BeIruOa O6aiku. [ cXxempl SKCIUTyaTallmOHHOTO 3arpyKEeHUs
HaxoauM 1o popmyne (14) peKoMeHyeMOro MPHIOKEHUS 3 BEIUUUHY 1y

, 617 871
I/}b :w‘vp + w,s'p + 1/}/' = - 151 +—- 154 + 053 e 2,2
: w w w
I[lo ¢opmyne (12) pekoMeHAyeMOTro TIPHIOKEHHS 3 OIpeneisieM
HarpspDKeHue Oy :

143755
O 2015-'-_:/:; bt,ser — O;U +0 6’ =
> V2 > >
2{7—93—109]R =793—109R
o > bt,ser bh2 > bt,ser*

OmnpenernsieM ', Isl CXEMbI MOHTaXXHOTO 3arpykeHust mo gopmyite (14)
PEKOMEHIYeMOT0 NPHIOKEHUS 3, yUUTBIBas, 4To Yy = 0.

, , , 617 254 871
e

CootserctBeHHO 10 hopmyie (13) pekoMeHIyeMoTo MpUIoKEeHN 3 s
JIAHHOW CXEMBI 3arpyKeHHUsI COCTaBJIsIeM TalJl. 4 pa3IMYHbIX 3HAYCHUI Op).

[Tpumenenne Hampsraouero 6eToHa co3AaeT TOMOJHUTEIBHOE YCHIINE B
apMarype, KOTOpPO€ IOJDKHO OBITh TOHOOpaHO TakuM o00pa3oM, YTOOBI
KOMITEHCHPOBATh NOTEPH MPEABAPUTEIHLHOTO HAPSHKEHHUS.

Ha osrom ocuoBanmu B ¢Qopmynax (10) u (11) pexomeHngyemoro
MIPWIIOKEHUS 3 cyMMapHasi BelM4rHa 1oTephb npunsta ds = 0. PaccMorpum
JIBa BapHaHTa apMUPOBaHUS OaJIKu:

1) crepxueBoii apmatypoir kmacca A-IV, mapxkm 20XI2L (mo I'OCT
5781—82), HOpPMaTHBHBIM CcONpOTUBIEHHEM R,.. = 590 Mlla (5900
kre/cm?);

2) BBICOKOIIPOYHOM TIIaIKOM MPOBOJIOKOHM auaMeTpoM 5 MM, kiaacca B-II
(mo TOCT 7348—81), HOpMaTUBHBIM CONPOTHUBIICHHEM R, = 1200 Mlla
(12 000 krc/cm?).

Jns cTepaxHEBOI apmaTypsl (Tipu Yy, = 0,9)

Nsp+Nsp N5p+N NSP+NSP

YR, 30 09:590+30 516

AS +AS’ =




Tab6ununa 4

Hanpsoxenus s, U1 BApHaHTOB Oasiku

Tommu- | Hanpsoxerne o0xatust KpaiHEToO BOJIOKHA O, MIla, pu

Bricora Ha 0OeTOHE KJIacCOB
Oanku | creHKH B40 | B50 | B60
h, M Oanku Harpyska

b,cM |[oaKcmmy-| MOH- |3KCIUTy-| MOH- |3KCIUTy-| MOH-
aTany- | TaKHAS | aTanW- | TaXKHAS | aTamm- | TakHas
OHHAas OHHas OHHAas

4 289 |40,5 [28.6 [403 284  [40,0
0,8 5 228 32,1 |25 [31,9  [223  [316
6 18,7  |28.4 [184 [262 182 |25
4 226 31,7 [223 31,5 [22,1 [31.2
0,9 5 177 249 [174 247 172|244
6 144 (204  [141  [202  |13,9  [199
4 179 |252 |17.6  [250 [174  [24.9
1,0 5 140 [198 [13,7  [19,6 [13,5 [19.3
6 1,5 |162  [11,0 [160 [108  |15.7

[Ipumeuanue. Bce 3HaueHus oy, > Rmh SBISIOTCS HENOIMYCTUMBIMU
(oOBeneHBI B TAOMHIIE )KUPHON YEPTOH ).

s mpoBOJSIOYHOI apMaTyphl
NSP + NSP N sp + N sp N sp + N sp

AS +AS’ = = =
ySPRs,ser +30 039 1200 + 30 1010

CBoauM B Tabi. 5 pacxol MeTa/ula Ha pabouylo apMarypy oOCHX 30H
Oankw.

Jnst BeiOOpa onTUMaiIbHBIX (DOPMBI, pa3MEpPOB U Kilacca HaIlpsATraioliero
OeToHa W apMHUpOBaHUs TNPOU3BOJUM TPHOJIMKEHHBIH HSKOHOMHYECKHH
pacdyer M, CONOCTaBJIsAs BApPHAHTHI, BHIOMpaeM pELICHWEe MO CyMMapHOW
CTOMMOCTH HCXOJHBIX MarepuanoB. MOXHO CYHTaTh, YTO B paBHBIX
YCJIOBUSIX TPOU3BOJCTBA W Ui KOHCTPYKUHMH OJHOIO THUMIA JOIyCTHMO
SKOHOMHYECKOE COIMOCTaBJIICHHE BAPHAHTOB pPEIICHWH MO CyMMapHOH
CTOMMOCTH MCXOJHBIX MaT€pPHaNIOB.

JAnst IoicueToB MpUHSITA ClelyIonas CTOMMOCTh Matepruanos: 130 pyo/T
— s HU3KOJIETMPOBAHHOM CTEp>KHEBOH apmaTypel kiacca A-IV, mapku
20XTI211; 252 py6/T — ist 1Kol BRICOKOIPOYHOM MPOBOJIOKH Kitacca B-
II; 16,4 py6/m® — mna Gerona kmacca B40; 19 py6/mM3 s GeTona kiacca
B50; 22 py6/m® — ayis Getona knacca B60.

Tabnuma 5
Pacxox meramna Ha Ganky
Brico- | Toi- Pacxon
Ta IHA Ceuenne, cM> IPONOIBHOM apMaTyphl OAIKK oeto
Oanku | creHku Macca, kr
h, M | Gankm | u3 cranu knacca A-1V, 13 BBICOKOTIPOYHOM Ha Ha
b, cm mapku 20X 211 mpoBoJioku kiacca B-11 | 6anky,
3
M

beron knaccos

B40 | B50 | B60 | B40 | B50 | B60
0.8 5 - - | 248 | - - 93 | 088
22,4 84
6 - 243 | 23.6 - 9.1 8.9 1,06
220 | 215 83 81
0,9 4 - - | 20| - - 82 | 0,79
198 74




5 - 212 | 205 B 9 | 11 | 1,00
193 185 72 70
6 206 | 200 | 193 | 7.7 | 15 | 1.2 | 120
186 181 175 70 68 65

1,0 4 - 19.3 18.7 - 12 7.0 | 0,88
174 168 65 63

5 185 | 180 | 173 | 69 | 67 | 65 | LIO
167 163 156 62 61 59
6 174 | 165 | 158 | 65 | 62 | 59 | 132
165 149 143 59 56 53

CocraBmsiem  Tabm. 6  cyMMapHOW  CTOMMOCTH  MAaTepHajOB
CaMOHAIIPSHKCHHOH M TIPEJBApUTENbHO HANPSHKEHHOH OaloK mpH JABYX
BUaX TPOAOJBHOTO apMHpPOBaHMs — craiplo kimacca A-IV n
BBICOKONPOYHOM IpoBosiokoi kiacca B-II. Amamusupyst mganHbsle Tabn. 0,
O0TMeYaeM, YTO MPUMEHEHHE MTPOBOJIOYHOI apMaTyphl IIPUBOJHUT K MEHbBIICH
CTOMMOCTH OCHOBHBIX MAaTepHaJoOB KOHCTPYKIMH, YeM IPUMEHCHHUE
CTEpXKHEBOI apMaTypsl M3 cTany kiacca A-1V, u, cienosarensHo, k 6oiee
9KOHOMUYHOMY PELICHHIO KOHCTPYKLIHH.

Tabauma 6
CrouMoCTh MaTepuanoB, pyo., Ha OHY OanKy
Bri- | Ton
coTa| mm- Banxka co Craunsb xiacca Beron Bricokonpou- Banxa c
Oajsk| Ha | CTEpPIKHEBOIA A-IV Hasi IPOBOJIOKA | MTPOBOJIOYHOM
nh,|cre-| apmarypoii knacca B-1I apMaTypoit
M | HKH
Gank
ub,
M
npu OETOHE KJIaCCOB
B40|B50|B60 | B40 [ B50 [ B60|B40|B50| B60 [ B40|B50|B60 | B40 [ B5S0 [ B60
08 5 | T 485 — | — 1291 — | — (194 — | — |2L1f — | — 405
6 — |485|51,0f — 128,4]27,7|17,4[{20,1{23,3] — 120,9|204 — ]41,0143,7
09| 4 — | T (43,0 — | T |25,7(13,0(14,8({17,3] — | — |186 — | — 359
5 — [43,9(46,0] — |24,9|24,0/16,4(19,0{22,0] — [18,1|17,6f — |37,1139,6
6 [43,8[46,2149,0124,1|23,4|22,6{19,7]22,8]26,4|17,6[17,1{16,4]37,3139,9|42,8
10| 4 — [39,0(41,2 — |22,5|21,8|14,4(16,5(19,4] — [16,4|159| — ]32,9]35,3
5 [39,7(42,0144,3121,7(21,1(20,1(18,0]20,9|24,2|15,6(15,4(14,9]33,6(/36,3| 39,1
6 [41,9(44,5[47,4120,3]119,4|18,4[{21,6]25,1129,0]14,9{14,1{13,3]136,5|39,2142,3

W3 pacCMOTPEHHBIX BapHAaHTOB CCUCHHS OalKH U €¢ apMHUPOBaHUS
HauOOJIce DKOHOMHYHBIMH M JICTKMMHU SIBJSIFOTCS TPOMUIA CICTYFOIINX
6anok: h = 0,8 Mm u b =5 cm mipu OetoHe kinacca B60, /=09 mMmub =4 cm
ipu 6erone kimacca B60 u 2 =1 M u b = 4 cm npu Oetone kimacca B50 (wepr.
3).



9

) LY
|' e e /Er_r_if t
kuf i 0 . _”ifi
- sT A
al I
1 l Ed "II' L
1 -.a:f#"/f e Ao e -
|54
== g “4

54111
1
8

- 4

= 4

Yepr. 3. BapuaHTbl cevyeHusl JBYTaBPOBOM CaMOHAIIPSHKEHHON OaJIKH C
MEXaHWYECKHM HaPsHKEHUEM MTPOAOIBHON apMaTyphl

YuuTBIBasE ~ COBOKYIHOCTH  TOKa3aTeled CTOMMOCTH W MAacChl
paccMOTPEHHBIX BAapHaHTOB OajKH, a TAaKKe BO3MOXXHOCTb W3TOTOBIICHMS
KOHCTPYKIIMI C TOHKUMH CTEHKaMH (Harpumep, Mpu OCTOHHPOBaHUH OAIKH
B TOPHU30HTAILHOM TIOJIOKEHHUH ), 1IEIeCO00pa3HO BBIOPATh OalIKy BBICOTOI /i
= 1 M, TommuHON cTeHKU b = 4 cM u3 OeToHa kiacca B50 mpu ctoumoctu
MaTtepuanoB 6anku 39 u 32,9 py6. B 3aBUCHMOCTH OT BHAa apMaTypsl. B
9TOM ciTy4yae mMacca Oayku OyaeT paBHa 2,28 T, pacxoJl MeTaiia Ha 6aiKy ¢
poJoJbHOM apmaTtypoil u3 cranu mapku 20XI2I1 coctaBut 174 kr, a u3
BBICOKOITIPOYHOH TPOBOJIOKH — 65 KT.

Pacuem evibpannozo ceuenus 6anKu no npeoenbHblM cOCIMOAHUAM Nepeoll
2PYRNbL NPU CMEPICHEBOM APMUPOBAHUU

[Ipo4yHOCTH BBIOPAaHHOTO CeUeHHUs Oanku ompeaesieM 1o Gopmyie (16"
PEKOMEHIyeMOT0 TIPHIIOKEHHS 3:

L

Mcrc i]\]crcaN :Nsp(h - asp) + Nv;;(h - as;n) - Nsp 7'
Nmeem: a, =6cM; a’y, =97 cm; yh =15 cwMm;
sz,xer =225 MHa, R ; =1030 MHa;
=229 103 ot A; =222 5 75 o
516 5,16
5,16

=554 H.

N=0; N, =529
v 4,86

PaccMaTpMBaeM — BapMaHT  HArpyXeHdUs OalKM  BCKOpPE  HOCIe
H3roTOBJICHUA, KOI'Jla IOTEPU €1IE MAJIO MPOABUIINCH:
N sp
O :7‘ 3 =51,6- 3 =486 MIla;

A



N’ =2,75(48,6 - 40) =2,75-8,6 = 23,5 xH;
Nf=0,6-225 =540 xH.

[oncrapnsas 3HaueHus B popmyiny (16') pekoMeHIyeMOro MpHUIOKEeHUS
3, nony4um

M = 554(1 - 0,02) + 23,5(1 - 0,97) - 540(0,075 - 0,02) =
=543 +0,7-30,5 =513,2 kH-m> 504 kH - u,

pu 3ToM 110 Gopmyie (16) pekoMeH yeMOoro MTPUITOKEHHUS 3

N, +N. 5544235

sp

bR, 40225

X = =85 oM (T. e. MeHbIIE BBICOTHI

CBECOB).

HaxonuM koopauHaTy LEHTpa TAKECTH:

05+ (1-8)) +y,8, 05+06(1- 0,06)+03 0,06

; =0,70.
1+z,uf+1/;f 1+0,6 +0,3

o

Iposepsiem ycnoBue (17) pekOMEeHIyeMoOro mnpuioxeHus 3 mpu § =
8.5

=0,0855.
0
HHH TIPUHATBIX OTHOCUTCIIBHBIX XapaKTECPUCTUK
0.085|1- 0,70 - 204101 L 6601- 0.7- 0,06)
Sy — 2 =
S 0,5(1- 0,70)> +0,6(1- 0,70 - 0,06) ,
_O0148 o8 <0s,
0,189

YTO W JOJDKHO OBITh, TOCKOJIBKY NPH PAacdeTe MO TPEIIMHOCTOWKOCTH HE
JIOIYCKaJIOCh TIEpeHANPSDKEHHE B CHKATOM 30HE OalKH.

Pacuem enasnvix pacmsacugarowux u coCUMarOWUX HANPAXCeHuti npu
HOpMAMUBHoU Ha2py3Ke

['nmaBHBIE pacTsAruBarollye U C)KUMAIOLINE HAIPSHKEHHUs ONPEAEISIOTCS B
CCUCHNU, HaAXOAAIEMCA Ha pPaCCTOAHHUU 1 M or OIIOpBI, TAC 0OBIYHO
3aKaHYMBACTCS YIIMPCHHE CTEHKA OalK¥ Haja ONOpOod, a HauMEHbIIas
BeMMYMHA 7 = 4 cM TpeAensHO TpuOMmKeHa K omope. HopmaTtmBHas

29,78 -12
Harpyska Ha onopy Q =———— =1,75 xH.

Jnst ycTaHOBIICHHSI Mapku OeTOHa II0 CaMOHANpPSHKEHWI0 U CTEHEeHH
apMHUPOBAaHUs TOHKOH CTEHKH Oalkd TPOM3BOIMM €€ pacyeT 110
TPEIMHOCTOWKOCTH ¥ MO IPOYHOCTH B OTHOCHTEINIBHBIX €AMHULIAX.

Haxomum muromazs 1 MOMEHT MHEpLMH ceyeHus: Oanku 1o (dopmyliam
(18) u (19) mpu o, = 0,6:

F+1+y; +y bh=1+0,6+0,3)bh =1,9bh;

I =bh’®

1 1 , ,
E"‘(é_ 5)2 +1/Jf(1_ 6{)_ 6[)2 +wf(5o— 6/')2:| =

:bh3[0,084 +(0,6 - %)2 +0,6(1- 0,6- 0,06)> +0,3(0,6 - 0,1)2} =

=dh’(0,084 + 0,01 + 0,074 + 0,075) =0,243b/°.



Crarnueckuii MOMEHT CEUEHMs Ompenessercs I JIIo0OoH TOYKHM Ha
paccTosHMHM X OT Bepxa Oanku B 0000menHoM Buae mo ¢dopmyne (20)
PEKOMEHyeMOT0 MPHIOKEHHS 3:

S =bh’

x(1- 8, - §>+w;(l- S,- 87)

[To 3amaHHBIM pa3mepaMm Uil TOYEK, HAXOMAIINXCS Ha [EHTPAIBHON OCH
Oanku npu X = 1 — &,, MOIy4IUM

1 , ,
S :bhz[z(l— 5w (-6, - 5»} —

=bh’

0.5(1- 0.6)* +0.6(1- 0,6~ 0,06) =028/,

a 'y MecTa NPUMBIKaHHUs CTEHKH K BepxXHel noske 6anku npu x = 0,15
S, = bk’ [0,15 (-0,6)* + 0,6 (1 - 0,6 - 0,06)] = 0,225 bh..

OmnpenensieM NPHOJIMKEHHO HOPMAlIbHBIC HAMpPSHKCHHS Ha OCH LEHTpa
TsDKECTH OaJKu y omopsl 1o ¢opmyne (21) peKoMEHIyeMOTo MONIOKEeHUS 3
npu h = 1 M, b =4 cM u 6erone kiacca B50:

N +NS;,.

s

b 0,54

b

A =19bh =1,9 100 4 =760 cm?;

671

=% 175 M.
705 760 a

B 30He npuMbIKaHUs K BepXHEH Nojike oy, = 0.
HaxonuM kacaTenbHble HANPSDKEHUS T, U Ty HA 3TUX y4acTKax:

_ _0S, _175 028b)F
°T Ib  0243bK 4

=5,1 Mlla;

. _0OS, 175 -0225bk’
Yoo, 0,243b1° 4

=4,1 MIla.

st ompezeneHus TJIAaBHBIX HANPsDKCHHH Ha STHX ydYacTKaX HaXOAUM
caMOHaIIpsHKeHUE, 33JaBasich MapKoi Hampsraromiero Oertona. Ilomb3yschk
Tabmn. 3 u popmynamu (1) — (3) Hacrosmero [Tocobust, Haxoaum

o,, =R,k kk

w s Ve

_ LS7(u+ u’)
rne u P
: 0,0057+ u+u

IIpu HCIONB30BaHHM CTEP)KHEBOM apmartypsl ipu u + u’ - 0,017 k, =
1,3; mpu KUCMOJIb30BaHUH MPOBOJIOYHOM apMatypsl nipu ¢ + u = 0,0073 k, =
0,83. it ABYXOCHOTO apMupoBaHus k, = 1,2.

Koadpdummenr k. MOXHO UpPWUHATH pPABHBIM €OUHHIE. Torga IpH
UCIIONIb30BAHUH CTEP>KHEBOI apMaTypbl

Op=2-1,3-2-1=3,1 MIla;
TIPY MCHOJIB30BaHUH NTPOBOJIOYHON apMaTyphl
o =2-0,83-1,2-1=2 MlIla.

I'naBHbIe HampshkeHUs o Gopmyiie (23) peKOMEHAYEMOTO MPUIIOKEHHUS
3 npu UCMOJIL30BAHUM CTEPIKHEBOIM apMaTypbl OyyT paBHBI:



O,. - O

o, =- Tox * Oy +./( My gl =
2 2
_175+3]1 i\/(17,5- 3,1)2 esp =
2 2

=-10,3 ++/52+26 =-10,3 £8,5MIla;
One = - 18,8 MIIa < 28 MlIla;
O = - 1,8 MIla < 3 MIla.

I'naBHble HampspkeHus o Gopmyiie (23) peKOMEHAYEMOTO MTPUIIOKEHHUS
3 mpu KCHOJB30BaHMM BBICOKONPOYHOW apMaTypHOH INPOBOJOKK OyIyT
paBHBIL:

175+2  [175-2
o, = =+ +

2
=-97,5 +./60 +16,9 =(- 97,5 =8, 7)MIIa;

41 =

One = 18,45 MIla < 28 MIla;
O = -1,05 MIla < 3 MIla.

OmnpenemnsieM HEOOXOIMMOE CeUCHHE A, TTOTIEPEUHON apMaTyPHI:
IIpU CTEPKHEBOU apMaType

1750
o ——— =34 eM* w7 @ 8 mm;
‘ 516
IIpY BBICOKOIIPOYHOM apMaTypHOH IPOBOJIOKE
1750
o ——— =145 M’ um 5 © 6 Mm.
1200
CamMoHanpsKeHHe O, B apMaType As COOTBETCTBEHHO PaBHO:
o =321100% 360 Mt 0. =221 550 M,
- 34 " 1,45

OmpenensieM MoTepu CaMOHANPSIKEHHSI OT YCAIKH M MOJI3Y4eCTH OETOHa.
[pu Bnaxxuoctu 0,7 mist Hampsraromero O6eroHa mMapku S,2,5 mo Tabm. 4
nactosiutero [locoOus uMeeM ToNHYI0 ycaaky €s = 74 - 107, Tlonpaska Ha
NEpEeMEHHOCTh pPEXHMMa M IBYXOCHOE OTrpaHH4eHHe nedopmanu Iaer
yCaaKy

€=74-10"-08 - 0,6=48 - 10°.

[Homsydects OeToHa [Is OajJOK ¢ MOJOOHBIM apMHpPOBAHHEM, KOT/a
HCKJTIOUEHO Kakoe-TH0O0 TepeHanpspkeHHe KpalHux ¢uop Oanku, He
npesbimaer 60 - 10°. Cymmapras mepopManus cOCTaBUT

€y + €’ = (48 + 60)10° = 108 - 10”. IloTepn HaNPsHKEHUS B apMaType
COCTaBSIT

Aos;=108 - 107 - 2 - 10°= 216 MIIa.

JlononHUTeNbHOE — pacTArMBapoIlee  yCWJIME B apMmarype  OT
caMoHanpspkeHus npu kodddurnuente apmuposanust w = 0,017 cocraBut
3,1

o = =180 MITa < 216 MITa.
0,017 a a

CaMOHal’lpﬂ)KeHI/IC II0YTH IIOJTHOCTBIO KOMIICHCUPYCT MoTepu
HaTpsDKCHUS B apMaType OajKu.



Ipumep 4. Pacuer mMokpsITHS 6a3MCHOTO CKJIA/IA 32aBO/A TIKEIBIX
TPAHCHOPTHBIX MAIIMH HA Pe3UHOBOM XOJY.

ITokpeiTHE CKJIama TMpencTaBiseT co0oi apMOOETOHHYIO Hepa3pe3HyIo
IUINTY TOJNIIMHOW A, JEXallyl0o Ha YINpyroM OCHOBaHMH (TpyHTE), Ha
KOTOPYIO JICHCTBYET IIMPOKO PACCTABIECHHAs! COCPEAOTOUCHHAS Harpys3ka oT
KOJIEC CTOSLICH WIJIM JIBHXKYLIEWCS TPAaHCHOPTHOM MAIIWHBI, BBI3BIBAIOIIAS
n3rubatomme momenTsl M = 28 kH-m n M = 21 xH M. Kpome Toro, npu
WM3MEHEHHH TeMIIepaTyphl OKPYKAIOLIETO BO3/lyXa CBOOOJHBIC KOHIIBI IUTUTHI
MOKPBITUSL JUIMHOW B  Kaxaylo cropoHy 40 M yUIMHSIOTCS WX
YKOPaYMBAIOTCS, CKONB3sl IO TPaBUHHO-ICOEHOYHOMY OCHOBAaHMIO, B
pe3yJIbTaTe 4ero B CPeAHEH YacTH MOKPHITHS BO3HUKAIOT CKUMAIOLINE FITH
pacTATHUBAOLIHE yCUIIHS.

[MpuaMMas mpeaBapUTENbHYIO TONMMHY TOMTEI h = 21 oM,
KO3()(OULMEHT TpEeHHWs MEXIy IUIMTOW M ocHoBaHueM u = 0,5, momyuum
NIpe/IeNbHOE  yCHWIIME, BO3HUKAIOIIEE B CpPEAHEH YacTH MOKPBITUS Kak
pe3ynbTaT oxJaxaeHus mmTsl Ha 30 °C:

N=0,21 - 25 - 0,5 - 40 =105 xH.

Ilepemelnenye KOHIIOB INTUTHI IpU 9ToM cocTaBut 107 - 30 - 40 - 10° =
12 cm.
Pacuernsie ycnmms npu ko3 duimente neperpy3ku n = 1,2 cocTaBsT:

Mo =28 - 1,2=33,4 xH-M; Nowe = 105 - 1,2 = 126 xH;

Moe=21-12=26«H -m; N .= 126 xH.
JUis IIATBI NOKPBITHS:

F=F=029;,B=B"=0,67;5==0,50n=0%=0,5;

8y, =10,12; 6%, =0,88; 37 =0.

[oncransas  ykazanHele 3HaueHms B ¢Gopmynsr (4) — (7)
PEKOMEHYeMOTO MPUIOKEHUS 3, TIOTYYUM:

A= (0,67 -0,12) (0,67 - 1 +0,88) - (0,67 - 0,88) (0,67 - 1 +0,12) = 0,258;
0=0,29 (0,67 - 1 +0,88) - 0,29 (0,67 - 0,88) + 0,22;

0.258y,, =[M— +Nee (067- 0,5)1(0,67- 1+0,88) -
@ n
- {M_ +New (067 - 0,5)1(0,67— 0,88) - 0,22,
w n
OTKyJa
2,13M__+082M_ . 036N, +0]14N/.
w = + - 0,85;
@ n
M N

Y, (0,67 - 0,88) =—— + << (0,67 - 0,5) - 0,29 -
w7

2,13M . +0.82M,  036+0,14
@ n

- 0,85[(0,67- 0,12);

. _O82M,, +213M .  Ol4N, +036N/,

sp

- 0,85.
@ 7

[MoacTaBiss BENMHUYUHBI Uy, U 3P, B ypaBHEHHE (8) pPEKOMEHIyeMOro
TIPWIIOKEHUS 3, IOy IHM:



g,

Yy, ¥ Yy, =—;
v g Obt,ser
, _296M, +296M, 05N, +05N_ o,
wsp +wSp = + = 1,7 —_— .
w 77 O’bt,ser
IToncraBinss Benuuussl M u N noinydum
, 296 -334+296 26 0,5-126+0,5 126 Oy
wsp + lpsp = + - 157 - b
w 77 Ubt,ser
175 126 o,
OTKyZa 7=
w 77 O-bt,ser

[lpuanmaem Hampsratommii  OeToH Kiacca B70 ¢ pacueTHBIM
COIIPOTUBIIEHHEM II0 MPOYHOCTH HA OCEBOE PACTSIKEHUE ISl MPEAEIBHOTO
COCTOSIHHSL BTOPOH Tpymmbl Ry = 3,3 MIla, mapka OeToHa 10
CaMOHAIPSKECHUIO S,2.

VY4uThIBast, 4YTO MOKPHITHE OYyAET BBOAUTHCS B OKCIUTyaTallMIo HEe paHee 3
MEC, B COOTBETCTBHH C PEKOMEHIANUAMU II. 2.5 BBoauM K03 durment 1,3,
TOorJa

Obtser = 1,3 . 3,3 = 4,2 MHa

Haxoaum camoHanpspkeHne 6eTOHa O, MPU JBYXOCHOM apMHPOBaHHU W
= 0,002, monp3ysce Tadn. 2 u popmynamu (1) — (3) Hacrosmero [Tocobus:

o,, =R,k kk,

s ut st e

e k= LS7u  _ [(1570002  _
' 0,0057 + 1 0,0057 + 0,002

k. =12;k, =09,
TOrJga Obp :1,6 0,67 1,2 0,9 :1,1 SMIla.

IToncraBnss BeAUUUHBL Ry 5o U Rpp, TOTYUUM:

175 . 126 _ 1.7 _L15 —027;
w /7] 4,2

175 + 126 _ 1,97 =0.

w n

Haxomum myneTummmkaropsl W u 77 B o0mem Buze:
W = bh’Ryer = 100047 - 4,2 = 42004° xH - M;
N = bhRpser = 10004 - 4,2 = 42004 xH.

IToncTaBnss MyJIBTUILIMKATOPEl W U 1), OJIyYUM:

175 -10° N 126 -10°
W 4200 K 4200
W -0,016A-0,022 =0.

- 1,97 =0;

Onpe/:[enﬂeM OINITUMAJIbBHYIO BBICOTY CEHYCHUA h:

h =0,008 i\/O,OOS2 + 0,022 =0,008 +0,15 =0,158m.

[MpuarMaeM TonmuHy WIMTHL 2 = 16 cM.
MynbTHIUIMKATOPBI W U 1) OyAyT UMETh CIeIyIoUIre 3HaYCHUS:



w = 1000 - 160* - 4,2 = 107 xH - m;
n=1000 - 160 - 4,2 =670 xH.

[MoacunThiBaeM OTHOCHUTENbHBIC BEJIMYMHBI YCHWIMH Yy U P’y B

apmarype:
2,13 -334+0,82 26 . 0,36 126 +0,14 126
Y, = + - 0,85 =
w n
923 + o3 . 0,85;
w n
., _082-334+213 26 014 126+0,36 126
Y, = + - 0,85 =
(= n
=8 + 63 0,85.
w 7
IMoncrapss 3HAUEHHUA W U 1), MOTY4UM:
Y, = 23 + 03 0,85 =0,862 + 0,094 - 0,85 =0,11;
7107 670
Y, = 83 + 63 _ 0,85 =0,776 + 0,094 - 0,85 =0,02.
7107 670

OmnpenensieM ycwinsi B apMarype Mpy HyJIEBOM HalpsDKEHUH B OETOHE:

Nsp = ¢y, n=0,11 - 670 =74 xH;
Nep=v7,n=0,02-670=13 xH.

OmnpenensieM HEOOXOAMMYIO IUIONIAAL apMmarypbl kiacca A-IV  mo

¢dopmyne (10) pekoMeHTyeMOT0 TPHIOKEHHS 3:

N

— sp

© Ty, 590+30- 0y

OnpenensieM 3HAYECHUE Ops.

Jus paiioHa pacmoNOXKEHHS 3aBOJa B BOCTOYHOH 30HE MHUHUMAIbHAS
BIIAXKHOCTH Bo3ayxa ¢ = 70 %. Torma mo Tabmn. 4 mactosmero [locoous s
OeroHa Mapku S,2 TpH JBYXOCHOM apMHPOBAaHMU U MEPEMEHHOM

BJIAYJKHOCTHOM PCIKHUME yCaJKa COCTABUT
€:=08-06-74 - 10°=38 - 10°.
HOTepI/I HapsHKEHUA OT MOJI3YUCCTH 110 pacu€TaM COCTaBAT
€5 =50 - 10°,
ITonusie TOTEPU HANIPAKEHUA OT ycaHKI/I nu H0n3yqecn/1 COCTaBAT
AG, = (€5 + €9) E;= (38 + 50) 107 - 2 - 10° = 176 MITa.

HaxoxuMm miomanp apMatypsr:

A = 740 =1,96c07;
© 09 -590+30-176
130 =0,38cm’;

A=
* 70,9 590 +30- 176

, _196+038 _ 234
‘ 100 16 1600

[IpsMbIM  TOAGOPOM  TOJNyYEHO SKOHOMHYHOE, XapaKTepHOE
apMOOETOHA CEYCHNE TTUTHI TIOKPBITHSL.

=0,0014 =0,14 %.

IS



IIpumep 5. Pacyer HamopHOW caMOHANPSKEHHOI TPYObI ANaMeTPOM
7,5 M.

HamopHble ~ caMoHampspbkeHHbIE — TpyObl — TpelHa3HAa4YeHbl  JUIs
TpyOompoBogoB muamerpoM 7,5 M ['ADC, mmurO#t 600 M C Pa3sHOCTHIO
OTMETOK Mexnay Oacceitmamu 100 M, paccuyMTaHHBIX Ha pabodee ITaBICHHE
1,6 MIla.

Konctpykuus TpyOsI npeacraBisger coboii (dept. 4) caMOHATPSKCHHBIH
TpyO4aThlii cepiedyHUK 9, CIUpalibHO OOBUTHIM KaHATHOM apMmarypou O,
KOTOpasl 3allMIIeHa OT MOBPEXICHHH WM KOPPO3MU TOJCTHIM CIIOEM
caMOHaNpspKeHHOTo Jkene3oberona 5 tomumHOW 80 MM, CepaeyHuk
apMHpyeTcsl apMaTypHBIM KapkacoM /, a 3al[UTHBIA CIOM — ceTKoi 7.
[omuron miasi TPOWM3BOACTBA CaMOHANPSHKEHHBIX TpyO pacronaraer
(hopMamMH, TTO3BOJIIONINMH TIOIYYaTh TPYObI cO cTeHKoW Tommmuoi 330 u
400 mm. TpyObl mpeHA3HAYCHBI IS YKJIAIKA B TPAHIICIO C 3aCBITKON Ha
BBICOTY 2 M HaJl IIEJBITOM.

Jns Hampsratoniero OeTOHa HANoOpHBIX TpyO OONBLIOTO JnMaMeTpa
NPUMEHSIEM CBOWCTBEHHBIN HampsraiomeMy OETOHYy BBICOKMH —Kiacc
MIPOYHOCTH Ha oceBoe pacTsokeHne Bé4,8, kotopomy mo Tabmn. 2 HacToAIIero
ITocoGust COOTBETCTBYET CONMPOTUBIEHUE Rpser = 3,7 MIla. YuutbiBas, 4to
TpyOOIpoBO OYAET BBOOHWTHCS B JKCILIYaTAIHIO ITOCIE IOYTOMUS CO JTHS
W3TOTOBIICHUS TPYO, BBOIAMM, COTJIACHO PEKOMEHIAIMAM TI. 2.5 HACTOSIIETO
[Tocobus, nosslmaromuii koadduumenr 1.4, Toraa

Rbt,ser = 1,4 : 3,7 = 5,2 MI]a.

PaccmarpuBaem aBa TumopasMmepa HAIOPHBIX CaMOHAMPSXKEHHBIX TPyO
CO CTEHKaMHM TOJIIIMHOM:

I Tumopazmep — 250 + 80 = 330 cm;
(cepaevHuUK) (3aIIUTHBIN CIT0#)

m " 320 + 80 = 400 cwm.
(cepmeyHUK) (3aITUTHBIN CITO#)

B Tabn. 7 npuBenensl kodpduuueHTsl Kk Harpy3kam M u N (ueprt. 5),
JIEHCTBYIOIIMM Ha TPYOOIPOBOJI B TpaHIIee HA IIyOnHe H HaJl MeNbIroi.

Jnsa pacuera apmupoBaHusA TpyObl (cM. uepT. 4) mpeaBapUTEIHHO
HaTpsKEHHBIM KaHATOM [/ U CBapHBIMU CeTKaMU [ U 7 UMEEM:

ona mpyowl co cmenkoti moawunon h = 330 mum

r=4,08 M — BHEIIHUH paguyc;

7o =3,75 M — BHYTpPEHHHH paanyc

D;= 8,16 M — BHEIIHHUI THaMeTD;

H=2,0 M — 3eMJs1 HaJl MIEIBITOM;

onst mpyowl co cmenkot moawunon h = 400 mum

r=4,15 M — BHEIWHUH panuyc;

r, = 3,75 M — BHYTpeHHUl paanyc;

D,=8,30M — BHEIIHUH AHaMETD;

H =2,0 M — 3eMJIs HaJ IIENBITOM.

Jnsa pacyera BenmuuuH Harpy3ok M. u N.. Ha TpyOy muamerpom 7,5 M
moJb3yeMcs 4epT. 5, Tle NMPUBEACHBI Harpy3Kd Ha KaXIbIH W3 9YEThIpEX
YYacTKOB TpyOOmpoBosia, Ha KOTOphE pa30urTa JMHUS TpyOompoBona. B
Taba. 7 MpUBENCHBI HArpy3KW HIKHETO Hamboyiee HarpykKeHHOTO ydacTKa
TpyOompoBoaa.

Tabnunma 7
Koagpdpuyuenmor x u y k nacpysxam M u N
VYeu- Ha- VYron 0, rpan dopmyna Pesynbratel
IMe Tpys3Ka pacuera aist
oT Beca TpyO THIO-
pa3mepoB
0 105 180 330 400
Koaddunmenr x
M, Tpyo6st -0,07 +0,088 -0,122 xr (2,4 - 2nrh) 828x 1039x




Hewm 3 20,067 +0,089 -0,126 1118x 1155
(T e xr(16+032D£ * ~

y
Bozer -0,07 +0,088 -0,122 xr (1,07r,%) 1802x 1833x
Koaddunmenr y
N, Tpy6sr -0,061 +0,297 +0,207  y (2,4 - 2wrh) 203y 250y
H 3 +0,383 +0,539 +0,327 274y 278
e V(1,6 + 0,32—;; y SIS
I

Bomer 0,220 -0,062  -0,272 vy (1,07,°) 442y 42y
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UYept. 4. KoHCTpYKIHS caMOHATIPSKEHHOH JKeIe300eTOHHOH TpyOBI
JImameTpoMm 7.5 M
1 — BHeUHMH Kapkac; 2 — BHYTPEHHMH Kapkac; 3 — BHyTpEHHUH na3; 4 —
Hapy>KHBIN 1a3; 5 — 3alIUTHBIN CIIOH; 6 — CIUpanbHAs HAMOTKA; 7 —
apMmaTypHas ceTka (KOHCTPYKTUBHas1); § — aHKep HaMOTKH; 9 — cepJeUHUK;
10 — xanaier;, /] — mpoxoIBHBIE KAHATHI

HopmatuBHBIE 1 pacueTHBIC Harpy3Kd Ha TPyOy NMpHUBENEHHI B Ta0N. 8 u
9.

TaO0auma 8



Harpysku Ha TpyOy co cTeHKoit TonmumHon 2 = 330 MM

Ceuenue OT BHYT-
o1 Or Beca pEeHHETO Wroro Harpy3ku
yriom 6, JaBICHUS
rpajn TpyOBI 3eMITH Bomel | N,=pr.,b | HOpma- | pacuer-
THUBHBIE HBIC
W3rn6aromme momentsl M, kH - M
0 58 -74, -126,2 - -259 -285
105 +72,8 +99.5 +158,6 — +331 +364
180 -101,1 -140,8 -219,9 - -462 -508
Hopmansnsie ycunus N, kH
0 -12,4 +104,9 -87,2 -6000 -6005 -6600
105 +60,3 +147,6 -27,4 -6000 -5820 -6490
180 +42.0 +89,6 -120,2 -6000 -5990 -6588

Tabnuma 9

Harpy3ku Ha TpyOy co cTeHkoi TommmHoi /i = 400 MM

Ceuenue Ot BHYT-
1oz io aana pEHHEro Hroro Harpy3ku
yriom 0, JABJICHUS
rpajg
TpyOBI 3EeMITH Boasl | N,=pr.,b | HOpma- | pacuer-
THBHBIC HBIC
Usrubaromume momentsl M, xH - M
0 72 -77 -128 - 278 -306
105 +91 +102 +161 - +355 +391
180 -126 -145 -223 - -496 -545
Hopmaneheie ycunus N, kH
0 -15 +106 -97 -6000 -6005 -6606
105 +74 +105 -27 -6000 -5803 -6383
180 +51 +91 -120 -6000 -5977 -6575

[loacuuThiBaeM  3HAaYEHUS  MYJIbTUIUIMKATOPOB HPHU  PACUETHOM
COMPOTHUBJICHUH Hampsrapmero 0O0etoHa Ry.. = 5,2 MIla nmnst Bcex
paccmarpuBaeMbix 3HaueHu = 330 MM u i = 400 mMm:

npu h =330 MM M = DhRp.er = 1000 - 330 - 5,2=1716 000 H= 1716 xH;
@ = b’ Ry = 1000 - 330% - 5,2 =565 280 000 H - Mmm = 566 kH - m;

Jina tpy6ut co cTcHKOR N = -6600H N =-5E06 ud s TpyGst co cTeHKoOR
TonmuHHOM = 330 MM TONUMHOR i = 400 MM

N - 6383 aH

N= 6490xH
: My = 301 xH

M; =364 nHom

N- B500 «H Ne - 6575l
My = 50 cHm M; = 545ukm

Uepr. 5. CymmapHas d1opa U3rudarmnx MOMEHTOB B CTEHKaX TPYObI
mpu h =400 mm 7= 1000 - 400 - 5,2 =2 080 000 H = 2080 H,;
w=1000 - 400*5,2 = 832 000 000 H- MM = 832 kH - m.



JUi1st OMHOBPEMEHHOTO JACHCTBHS BYX CHCTEM HArpy30K M. ¥ Nee, M ope
u N . ucnonszyem opmyinsl (4') — (7') pekOMeHIyeMOoro HMpHIOKEeHUs 3.
Jns tpy6 co crenkoii TonmuHoi £ = 330 mm u P = 1,6 MIla umeem:

F=F'=020,B=B'=0,67; 0v=0y=

—i~i—012 5 _33+4 25+3 12
33 25 33 25 7

= 180°% M. = 508 xH - M; N, = 6588 xH;
6=105% M .. =364 xH-™M; N . = 6491 kH;
n=1716 xkH; w= 566 xH - m.
ITo popmyam (6') u (7') peKOMEHAYEMOTO MPUIOKCHUS 3:
A =(0,67-0,12) (0,67 -1+ 1,12) - (0,67 - 1,12) (0,67 - 1 + 0,12) = 0,34;
6=0,29(0,67 -1+ 1,12) - 0,29(0,67 - 1,12) = 0,36.

[oncransiem 3Hauenuss B Qopmyisl (4') u (5') pexomeHIyeMoro
TIPHIOKEHUS 3:

Y. 0,34 =

sp

508 6588
[ ; ——=2(0,67 - 05)}(067—1+112)—

[364 6491,5
-|l—+
(v

(0,67 - 0,5)}(0,67— L12) - 0,36;

401,3 884,7 163,8 489,7 1662,1 40424
= + + + - 0,36 = +
» w 7 w 7] w

- 1,06.

VYuuThIBas 11eJ1ecO00pa3HOCTh Mepeayr IIIaBHOTO YCHIIUS OT JIaBJICHHS
Boxsl 1,6 MIla Ha mpenBapUTENbHO HANpAraeMylo CHHPajbHYI0 OOMOTKY,
pacuienuBaeM ee B Buae ycunusi Ny, = 6000 kH (102 Butka xaHaTta kiacca
K-7, @ 9 MMm), npubaBisieM M BBIUMTAaCM W3 BBIPAKEHHUS 1, BEIUYHHY

6000

77 B

1662,1 6000 1958
TOrZa Y, = - + " - " - 1,06.

PazbuBaem 3T0 ypaBHEHHE Ha IBa:

1662,1 1958
spl = o -

- 1,06 (st apMaTypHBIX CETOK);

6000

= (nns kaHaTa).
n

sp2

IloncraBnsiem s 1y, 3HAYEHUS 1) U -
1662,1 1958

Yt T7566 1716
YTO JaeT IUISI apMaTyphl B CETKE

N\p 1/)3]1]77 067 1716 = 1150 xH.

- 1,06 =2,87 - 1,14 - 1,06 =0,67,

CrnemoBatenbHO, TUIOMAb PaboUei apMaTyphl B CETKE U3 CTEpKHEH @16
MM U3 CTaJH Kiacca A-1 IpH pacueTHOM €€ CONPOTHBIICHHH PACTSKCHUIO
JUIS IPEJENIBHOTO COCTOSIHUSL BTOPOH TpymHbl Ry .- = 235 mIla coctaBuT

6
1150 -10
s 3 2
* 0,9 23510 ‘10

=56,4cMm’.



IIpunumaem apmupoBanue u3 29 @16 mm, xitacca A-1.
ApMHpOBaHHE 3alIUTHOTO CiIOs ompenensercs 1o (opmyne (4')
PEKOMEHIyeMOTO MPUIIOKESHUS 3

rr 364 64915
wspl (0967 - 1,1 2) =
(v

nin
770,45 —ﬁ+w017 0,29 - 0,67 0,55 =
YV 0% =566 " 1716 > ’ S
=0,64 + 0,04 - 0,29- 0,37 =0,02,
OTKyJa Y 1 = 0,04,

T.. pacueTHas apMarypa B 3allUTHOM cjoe He Tpebyercs. ApmupyeMm
3aIIUTHBINA CIIOM KOHCTPYKTHBHOW CETKOW U3 MPOBOJIOKH @4 MM.

I tpyd co crenkamu ToimuHoi A = 400 mm u P= 1,6 MIla vy, musa
apMaTypHBIX CETOK PaBEH:

16621 . 40424

P w

- 1,06.

HeobxonuMo Tarxke 3aqaTbCs YHCIOM BHTKOB apMaTyphl M YCHIIHEM,
BOCIIPUHHUMAIOIIMM BHYTpeHHee JdaBiieHue. PaccMoTpum ciyuwail, kxorga
coxpanenbl 102 Butka kanara kiacca K-7, @9 mwm u, ciemposarensHo, Ny, =
6000 xH. Torma uMeem pacdeTHOE YpaBHEHHUE IS apMaTypHOU CEeTKU

_1662,1 1958
sp o -

- 1,06.

IloncraBmss 3HaueHUS N 1 @, HOJIy4YUM

16621 1958
Yo <7832 T 2080

T.€. pacdyeTHas apMaTypa B CEpACUHHUKE HEe TpedyeTcs.

[lepen mpoeKTHPOBIIMKOM BO3HHMKAIOT BO3MOXXHOCTH JINOO apMHPOBAThH
CepICYHUK JIETKOH IPOBOJIOYHONW CETKOH, JMOO YMEHBIINUTH YHCIO BHUTKOB
O0OMOTKH U MOJIyYUTh PACYETHOE apMHUPOBAHKE CEPACTHUKA.

[IpencraBneHHBIN MOPSIOK pacdeTa LEeIeco00pa3HO ¢ TEXHOJIOTHIECKUX
TIO3MIMHA BBIITOJHUTH IS OCTAIBHBIX YYaCTKOB TPYOOIIPOBOa, MEHSS JIMIIb
YHCIIO BUTKOB KaHarta kiacca K-7, @9 mm.

[enecoobpa3Ho mpu pacdere TPyObl CO CTCHKOM TommuHou A = 400 MM
OPHUEHTUPOBATbCA HAa CETKy C pPACUETHOW apMaTypoll U3 CTEepiKHEH
nuameTpoM 12 Mm Toro ke kiaacca A-1.

Takue pacueTsl PEKOMEHIYETCS BBINOIHATH CaMUM JUIs OBIIAJCHUS
IIpHEMaMH IPSMOTrO METOJA pacyeTa.

- 1,06 =2- 0,97 - 1,06 =- 0,03,

MMPUJIOXEHUE 3
Pexomendyemoe

MPSIMOM METOJI PACUETA CAMOHAIPSI)KEHHBIX
KOHCTPYKLUI

1. OBIIME MMOJIOKEHU A

B CHull 2.03.01-84 He mpuBOAATCS  PEKOMEHAALUU IO
MIPEIBAPUTEILHOMY Ha3HAYEHUIO TEOMETPHUECKUX XapaKTEPHCTHK CEUCHHUN
KOHCTPYKIHMH, Kimacca OETOHa, BHAA, KOJMYECTBA U  PACIHOJIOKEHHS
apMaTyphl, BEIUYUHEI €€ IPEJIBAPUTEIBHOIO HAPSKCHHUS.

Jns MHOTHX, OCOOEHHO COOPHBIX >KENe300€TOHHBIX, KOHCTPYKLIUH
BBIOODP ONTHUMAIBHBIX Pa3MEPOB KOHCTPYKINH, €€ POPMBI, BBICOTBI, ITUPHHBI
U T. JI. ONIBITHOMY NPOEKTUPOBIIMKY HE COCTABIISIET OOJBIINX TPYJIHOCTEH, 1

(0,67- 0,5)- 0,29 - y_ (0,67 - 0,12)



MOXXHO OXWZIATh, YTO 33JlaHHBIC WJIM TPUHATBIE MM pa3Mepbl OynyT
OoNTUMANBHEI TO Becy (pacxomy OeToHa), MO 3aTparaM MeTauia H|
CTOUMOCTH.

Onmnako Ha [ene, OCOOEHHO B MOHOJHMTHOM H COOPHO-MOHOJIMTHOM
CTPOUTETBCTBE, TSt CaMOHAINpPSKEHHBIX M JUIA CoYeTaHus
CaMOHAIIPSHKEHHBIX C MEXaHWYEeCKUM NpeIBapUTEIbHBIM HAaIpsHKEHHEM
00bEKTOB (KOHCTPYKIMI MM COOPY)KEHHH), BO-TIEPBBIX, BCET/a JACHCTBYIOT
JBe cucTeMbl Harpy3ok M, N u M', N' uiu M u M’ pasHbIX 3HaKOB; BO-
BTOPBIX, CYIIECTBYET CaMOHANpPsHKEHHE B OJHOM, JIBYX H Tpex
HanpasleHUsAX. ECTECTBEHHO, BbIOpaTh 3apaHee ONTHMAIIBHBIE pa3MEpBI
MIPOEKTHPYEMOT0 O0BEKTa MPAKTHYECKH HEBO3MOXKHO. s sToi menu B
MOMOIIb  MPOCKTUPOBIIMKaM B, JIHCTpYKIMM 1O MPOEKTHPOBAHHIO
CAMOHANPSKCHHBIX ~ JKelne300eToHHBIX  KoHcTpykumit" (CH  511-78),
yrBepxaeHHoi T'occtpoem CCCP B 1978 r., Hapsay ¢ TpaauLlMOHHBIM
METOOM OBUI HW3JIOKEH TpsMOM METOA pacdera KOHCTPYKIHUH B
OTHOCUTEJIBHBIX €IUHUIAX BCEX JCUCTBYIOIMX I[apaMeTpOB IpU ABYX
cucreMax Harpy3ok M, N u M’', N', mosponsioimuii, He 3aqaBasch s
00bEKTa BEIWYMHAMU XapaKTEPUCTHK CEUCHMsS, OKHUIAEMBIX IOTEpPh
Hal'[pf{)KeHHﬁ U HUCIOJIb3yd METOA pPa3ACIICHUA TICPEMCHHBIX, HalTH
OKOHYATEIbHBIC YPAaBHEHHWS IIyTEM COCTAaBICHHS MAaTpHIl Pa3IHMYHbBIX
BO3MOXXHBIX  pemieHHH (KOHKPETHBIX pa3MepoB O0BEKTa H  €ro
apMHUPOBAHUS).

OTH MaTpUIBl C TOYKH 3PCHHMS 3aTpaThl MeTajlla, pacxoja OeToHa WIIN
CTOUMOCTH MO3BOJIAKOT BbI6paTb OKOHYAaTCJIbHBIC napaMeTpbl JUIISL
paccmarpuBaeMoro o0bekTa (pa3Mephsl CEYCHUI 1 apMUPOBAHHKE).

BeiOpaB pa3mepsl 00bekTa MO TAaKMM IOKa3aTeIsiM M yYUTHIBas
tpeboBanuss CHull 2.03.01-84, HeoOXOIMMO TPOM3BECTH TPOBEPKY
apamMeTpoB OOBEKTOB 10 MPEEIbHBIM COCTOSHHSAM TIEPBOI TPYIIIHI.

KoHCTpyKImm u cOOpyXeHUs, Ui KOTOPBIX OCOOEHHO TIOJIE3E€H TaKOH
TIOJIXOJT, BKIIFOUAIOT:

BCe OOJIBIIETIPOIETHRIE COOPHBIC JKENIe300€TOHHBIE KOHCTPYKIIUH;

MPOTSHDKEHHBIE ~ COOPYXKEHUSI  TMOKPBITHH  JIOPOT,  a3pojpOMOB,
MIPOU3BOJICTBEHHBIX ILIOIIAEH, MOJIOB 3/1aHu;

TpyOBI THAPOTEXHUIECKUX U MEIMOPATUBHBIX COOPY KEHHH;

COOpYKECHUA TTPOMBIIIJICHHOT O, TpaXXIaHCKOT' O n TPAHCIIOPTHOT'O
Ha3HAYCHUS;

pe3epByapsl TSI BOJBI M CBETIBIX HE(YTEIPOTYKTOB;

BEPTUKAJIBHBIE CTBOJIBI IIAXT;

pa3IMYHBIC CTEPXKHEBBIE CTATHUECKH HEOTIPEICTUMbIE CHCTEMBI U T.JI.

Takum 00pa3oM, peKOMEHAALNHN U3I0KEHHOTO NMPSIMOT0 METOa pacyera
ONTHMANBHBIX ~ TAaPaMETPOB  PAacCCUUTHIBAEMOI0  OOBEKTa  IIO3BOJISIOT
MIPOCKTUPOBIINKY 3aJI0KUTh ONTHMAlbHBIE IapaMeTpbl O0BEKTa MpHU
pacyeTe CaMOHAITPSAXKEHHBIX u peaABaprUTECIbHO HapsH>KEHHBIX
KOHCTPYKIHUH u coopykeHuit B coorBercTBru co CHull 2.03.01-84.

CaMoHanpsDKeHHBIE ~ KOHCTPYKIMH  SIBISIIOTCS.  Pa3HOBHIHOCTBIO
TIPE/IBapUTEILHO HaIpsDKEHHBIX KeJIe300€TOHHBIX KOHCTPYKIUH.
OCOOEHHOCTBIO CaMOHANPSDKEHHBIX KOHCTPYKIHUH SIBISAETCS HaNpsDKEHHE
BCEH PacroyIoKeHHOW B OETOHE apMaTypbl HE3aBUCUMO OT €€ HallpaBJICHHUSL.
BennunHa HampsbkeHU# B apMaType M OeToHe, BO3HHKAIOIIMX B Ipolecce
pacmpeHust 6eTOHa COBMECTHO C 3aaHKEPEHHOM B HEM apMaTypOii, 3aBUCHT
OT TEXHOJIOTUYECKHX U KOHCTPYKTHBHBIX (PAKTOPOB (KOJIMYECTBA apMaTyphbl,
pAacIoNIOXKEHUs €€ B CEYCHUH — CUMMETPHYHOT0, HECHMMETPHUYHOTO, B IBYX
WIN TpeX HANPAaBJICHUSX, JOMOJHUTEIBHBIX CHJIOBBIX WM YNPYTHUX CBA3CH
NIPUMBIKaHUS K fild@illi KOHCTPYKIMSAM, TPEHHS TI0 OCHOBAHUIO H T. II.).

KoncrpykTuBHas ¢opma, BUI apMHPOBAaHHMS M XapakTep Harpy>KeHHs
COBPEMEHHBIX KOHCTPYKLUN U COOPYKEHUH HACTOJIBKO YCJIOKHUIUCH, YTO,
MIPUMEHSST CaMOHAINPSDKEHHBIH JKeNe300€TOH, a B HEKOTOPBIX Ciydasx —
OJHOBPEMEHHO M MEXaHHUYECKOE MpPEAHANpPSDKCHNE apMaTyphl, MPUXOANUTCS
mpuberaTh B pacyerax MOJOOHBIX KOHCTPYKIHH K IOCTCIICHHOMY
NpUOIMKEHUIO ONTHMAlIbHBIX BBICOTHI, INMPHHBI M Kiacca OETOHa,



BBINOJIHEHHIO MHOTOKPATHBIX IEPECUeTOB, YTO YPE3BBIUAIIHO IPOMO3JKO U
TPYAOEMKO.

B cBsi3u ¢ 3TMM 0c000€ 3HAYEHUE MPUOOPETAIOT MPAKTUUECKHE METOJIbI
INPOEKTHUPOBAHUS W PAcyeTa, MO3BOJSIIONINE HAXOAUTH ONTHUMANIBHBIE
ceueHHs OCTOHa W apMaTypbl, B TOM 4UHCIE TIPH BO3JICHCTBHH
9KCIUTyaTallMOHHBIX, MOHT@)XHBIX WJIHM JPYTUX HAarpy3oK, BBI3BIBAIOIIUX B
KOHCTPYKLUSAX BHYTPEHHUE YCWINS U HAPSDKEHUS JPYroro 3HaKa.

PekoMeHTyeMblIii psIMON METOJ] pacyeTa MO3BOJISICT MOJ0UPATh CCUCHUS
MpEeJBApUTEIBHO  HANpPsDKEHHBIX M CAMOHANPSKEHHBIX  KOHCTPYKLUI
OIHOBPEMEHHO C Y4E€TOM 3THX ABYX Pa3IH4YHBIX BO3JECHCTBUI.

[IpOTHBOMONIOKHBIE MO 3HAKY YCHJIMSA MOTYT BO3HHMKATh B PAa3JIMUYHBIX
YYacTKax KOHCTPYKIHMH M TPH OJHOM BO3ICHCTBHHU (HAmNpHMEp, B CTCHKE
HATIOPHOM TPYOBI, B MIENBITe W OOKOBBIX YYacTKaxX), B MOKPBITHAX JOPOT U
a’pOJIpOMOB,  HEpa3pe3HBIX 3aBOJACKMX IUIOMAIIX M mojax (1oj
COCPEZIOTOYEHHOM Harpy3koil M Ha HEKOTOPOM pAacCTOSIHUHM) M B JIPYTHX
ClIy4asx, HO apMHpOBaTh TaKMe KOHCTPYKIIMU HY)KHO IOCTOSIHHO IO Bcei
JUIMHE C 00EUX CTOPOH.

IIpumMensieTca MeTon pasfeleHHs NEPEMEHHBIX XapaKTEpUCTHK Ha JBE
rpyninsl: 1-s1 — MU3MEHSIONIHECs, T.€. TPeOYIOIHe ONpeeNICHHs] PacieToM, U
2-1 — NpHUHATBIE B pacyeTe HEU3MEHHBIMH M Ha3Ha4aeMble 0 MpaBHIaAM
pa3a. 2 HACTOSIIETO TPHIOXKEHHS B BHIEC OTHOCHTENBHBIX BEIWYMH. B
Ka4yecTBE M3MEHSIOIINXCS XapaKTEPHCTHK OOBIYHO paccMaTpuBaroTcsi b, A,
Rivser, Asu 4.

IIpu pacuere caMOHaNPSKEHHBIX KOHCTPYKIHUH MPSMBIM METOAOM
HEOOXO0ANMO PYKOBOJICTBOBATHCS CIIETYIONIMMH MOJIOKEHUSIMU:

1. ITon6op cedeHus: MPOU3BOAUTCS HA PACUCTHBIC BHYTPEHHHUE YCHIIHS B
KOHCTpYKIMM M ¥ N ¥ TIpOTHBONONOXHOTO 3Haka M’ u N ycuime MoxeT
HUMETH TOT XK€ 3HAK).

2. B ocHOBy pacyeTa MOJ0XEHO OCHOBHOE HAIPSHKEHHOM COCTOSHHE
KOHCTPYKIIUU MPU JEHCTBUM YCIOBHBIX BHemHux cun M, N, u M, N,
CO3JIAIOIINX B CEUYCHHU TPEYTOJILHYIO S0Py HanpshkeHUH (dept. 1). B atom
Clly4ae yCUJIHs B apMaType U3BECTHBI:

No = Ax O:vp,' N’o = Ax O’Tvp, (l)

rze OOBIYHO NPH HUCHOJIB30BAHWHU CTAJIH OJHOW MapKH IJIS apMaTypsl A
nAd; o= 0%.

Yepr. 1. [i1aiid HanpspkeHHOE COCTOSHUE KOHCTPYKIMHU TIPH JeHCTBUN
YCIIOBHBIX BHYTpeHHHX ¢l M, N,u M 5, N,

3. JIroboe ciiokHOE MONEepEeyHOe CeYeHHUE IIEMEHTa pacCMaTpUBACTCS B
00001IeCHHOM BHUAE (YepT. 2), HPU STOM €ro MNpsSIMOYrojbHAas 4acTb bh
SIBIISIETCSI OCHOBOM KOHCTPYKUMH, NpuHsATON 32 exunuiy; & (I - 87), Oy 0%
— OTHOILIECHHE PACCTOSHUM OT TOYEK NPUJIOKEHUS YCHUIIUH, NEHCTBYIOIIMX
COOTBETCTBEHHO B  YIIMPEHHsX, CBecax M apMaTtype, OO0 HH3a
CaMOHAIPSHKEHHOW KOHCTPYKLUMH K BBICOTE CEUYCHHs. DTH XapaKTePUCTUKH
MOKa3aHbl Ha YepT. 3 Ui OOIIEro Ciiydasi MPeABapUTENbHOrO HAMPSOKEHUS,



KOTJla B CEYCHHH HMMEETCs M  HEeHanpspkeHHas apmarypa. Jlis
CaMOHAITPSHKEHHBIX KOHCTPYKLUI Y, 3, s 1 O s paBHBI HYIIIO.

4. Jlng XapakTEepPUCTUKH COMPOTUBJICHUS] OETOHHOT'O CEUeHUs NEHCTBUIO
pacTsHKeHUs U M3THOa BBOIATCS MYJBTHILIMKATOPHI 7] M 0 PACCUUTHIBAEMO
KOHCTPYKIIAH:

n= thb[,ggy,' w = hn = thRbt,ser; (2)

C TIOMOIIBI0 KOTOPBIX ycwiusi B apmarype N, u N, BBIPQKAIOTCS B
OTHOCHUTENIBHBIX BEJIHYMHAX 1y, MU 1%, KOTOpBIE OIPECNAIOTCS 0
dbopmynam
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UYept. 2. Paznuanabpie pOpMBI TONEPEIHOTO CEUCHUS U3THOACMBIX
NpPe/IBAPUTEIHHO HANPSHKEHHBIX KOHCTPYKIHMI, TPUMEHSIEMbIX B
MPOMBIIIICHHOM U TPAXKJIaHCKOM CTPOUTEIBCTBE
1-10 — BapuaHThl hOPMBI CeUCHUS; ,,cB." U ,,VIIL." — COKpAIICHHOE
0003HaUYeHHE CBECOB U YIIUPEHU I

1 I
. Mere . Nere Mere Nere

R Ns
gﬁp* Nyt ser
= le

Yepr. 3. OTHOCUTENBHBIE XaPAKTEPUCTUKU U HAIPSDKEHHOE COCTOSIHUE

TEUYCHHUS KOHCTPYKIUH B CTAIUU TPEITUHOOOPA30BaHUS IIPH ICHCTBUN

yeuuit M. 1 Ny OT SKCIUTYATAMOHHOM HArpy3KH U M, U N e — OT
9KCIUTyaTallMOHHON HArpy3KH JPYroro 3HaKa WM OT MOHTaKHOW Harpy3ku

AHAJOTUYHO BBIPKAIOTCS OTHOCHTENIBHBIC XapaKTEPUCTUKU Yy, U Y 7
YCHJIMH, NEUCTBYIOIIMX B MOMEHT TPEIIMHOOOpa30BaHKsI COOTBETCTBEHHO B
CBecax, YHIMPEHUSIX, a TAKKE OTHOCHUTENIBHBIE XapaKTEPUCTUKU Yy U Yy —



BHEITHEHN MPOAONABHON CHUIIBI N,. U CYMMBI BCEX YCHIIMHN pacTsokeHus: Ny, + N
;17+N/'-

PaccMoTpeHne KOHCTPYKIIMH B OOOOIIEHHOM BHJIE IMO3BOJIUT TPSIMBIM
pacyeToM TONYYUTh BEIUYHMHBI 1, U 15, IS HIDKHEH W BepxHei
MIpeIBapUTENIFHO HAMpPsDKEHHON apMaTypsl 0e3 Ha3HAa4eHHS pa3MepoB
CEYCHUS U MPOYHOCTH MATEPHATIOB KOHCTPYKIUH, KaK 3TO OOBIYHO MPHHSATO
Jienarb.

5. VYpaBHeHus paBHOBecHs cuUI (3HAaK ,,[UIIOC" —  pacTsSHKEHHE)
COCTABJISIFOTCS] B OTHOCUTEINIbHBIX €IMHUIIAX:

Mcrc Ncrc 1 ’
wspA = * 77 (B - 6N) (B - 1+5sp) -

w
1 1 (4)
M N e 1 1 ’
| Mo N g5y |(B - 8))- 6
w n
r r MCVC NCrC
w‘sp(B - 5sp) = w + n (B - 6N)_ F - wSp(B - 5317) - wf(B B (Sf)’

(5)
rie

A =(B - 65,%7)(3l -1+6,)- (B - 55,;',)(B1 -1+46,); (6)

O =[F +y(B-0)B" - 1+3,)- [F' +y[(B' - S)IB - 9,).
O]

rae F, F' — yjienbHbIE CONPOTUBIEHU OETOHHBIX CEYEHUH B 0OOOIIEHHOM
BHJIE C YUETOM CBECOB;

B, B' — OTHOCHTENbHBIE DPAacCTOSHUS OT MECTa HPUIOKEHHS
PaBHOIEHCTBYIOIIEH BCEX CHJI  CKATHA OT HH3a
KOHCTPYKIIHH.
Benvuunel F, F' u B, B' npunnmarorca no Tabn. 1 mpamoro merona
pacuerTa.

6. TloxyueHHble (TocCie MOJCTAHOBKU BENWUYMH M3BECTHBIX HArpy30K H
OTHOCHTENBHBIX ~ XapaKTepUCTHUK  CEUCHMs) ypaBHEHHMs  paBHOBECHUS
pelIaTcs B yKa3aHHOW HMDKE IOCIIEIOBATEILHOCTH OTHOCUTEIBHO BBICOTHI
ceueHHss h ¢ ucnojib3oBaHHeM (GOpMys (2) HACTOALIErO IMPHIIOKEHHS
COBMECTHO C YCIIOBUEM PaBHOMEPHOTO 00XKaTUsI CCUCHUS

O,

P
o ®)
Rbt,ser

4

wsp + w‘vp =

U3 ypaBHenwii (4) 1 (5) HACTOSIMIETO TPHIIOKEHUS:

X Yy
I/Jép —;+;+Z,
r x’ ’ r
Yy, :—+y—+z;
o n

rae x, y, Zz — YACJICHHBIC 3HAYCHUS, IMMOJTYUYCHHBIC HO}ICTaHOBKOf/'I 3a1aHHBIX
BEJIUYHH.
IoacraBuB B ypaBHeHHe (8) 3HAYCHHS 1y, U Y, MOIy4dUM oOIIee
ypaBHEHHE

X +x’ +y’ oj
—+u+z +z =—2 ©)
w n R

Tab6numa I



Koaddunpmentsr F u B npsMoro MeroJia pacyera

Y F
Koaddurments B TIpH 1)/ 7, paBHOM B
01{ 0 |01 ]02]|03]04]06 1 2 4 8
0 10.22110.29210.3400.37210.395|0413 (0436 {0462 | - 0500
0,584 10,676 [ 0,732 0,773 {0,803 | 0,827 | 0,862 [ 0,903 1,000
0,05 (0.22910.292 10.334 [0.362 |0.382 {0397 | 0,419 |0441 (0461 | — |0475
0,59210,676 {0,727 0,764 (0,729 | 0,814 | 0,846 0,884 | 0,926 0,975
0,10 0.2360.292 {0.328 [0.352]0.369 [ 0,383 | 0.402 |0.421 {0439 | — 0450
0,600 0,676 0,727 | 0,756 [ 0,780 | 0,801 | 0,829 | 0,866 | 0,904 0,950

0,15 {0.240 02920323 {0343 | 0.358 | 0.369 | 0.386 | 0.403 | 0.418 | 0.425 | 0.427
0,607 0,676 {0,716 0,747 0,769 0,788 [ 0,814 | 0,847 [ 0,883 | 0,907 | 0,925
0,20 0242 (029210317 [0335(0.347 [ 0357 | 0.370 [ 0.385 | 0.398 | 0.404 | 0.406
0615|0676 [0,711]0,739 (0,759 {0,776 {0,799 {0,829 [ 0,861 | 0,884 | 0,912
0,30 {0,24510.292 10.308 0,320 0,328 { 0,334 | 0,343 | 0,352 | 0,360 | 0,364 | 0.366
0,628 0,676 [0,702 0,723 [0,740 {0,751 {0,769 0,791 | 0,819 | 0,837 | 0,850
0,40 0.245 (02920300 {0308 |0.312 [03160.320 [ 0324 | 0.327 | 0.328 | 0330
0,640 0,676 [0,695]0,709 0,723 0,729 | 0,741 |0,759 | 0,777 0,792 | 0,800

Ilpumevanns: 1. Koopdurments: F' u B’ onpenensrores 1o JaHHOMN
Tabuie ¢ 3aMEHOM Ha 1 r Ha 1.

2. 7f — I8 CXKATOM 30HBI, HMEIOIIEH CBEChl, IOJKA U T.I.;
1- a,, .
y =2 7 =~ — NI7I51 CKaTOM 30HBI MPSIMOYTOJIBHOTO CEYEHUS.
[oncraBuB 3HaueHUs @ U 1) B ypaBHeHHE (9)momydnm
x+x’ ,
P +y+y +[(z+2)R, . - 0,,]bh =0.

Pemas ypaBHeHHEe Kak KBaIpaTHOEC OTHOCHTEIBHO /I, HAaXOIUM
ONTUMAITEHYIO BBICOTY U3rHOAEMOT0 CCUYCHUS, OTBCYAOIIYI0 ONTHMATHHOMY
Pa3MEIICHUI0 M BEJIMYMHE apMUPOBAaHUS OOCHUX 30H KOHCTPYKIMH |
3aJaHHBIM Harpy3Kam.

7. Tlo M3BECTHBHIM OTHOCHUTENFHBIM YCHJIMSAM B apMarype ¢ ITOMOIIBIO
(dopmynsl (3) HACTOSILETrO MPIIIOKEHHUS ONPEIEIICTCS apMUPOBaHNE 00CHX
30H KOHCTPYKITHH:

_ N, .
sp _ >
J/S[)R s, ser + 30 as‘R

N

_ sp A
sp _ >
g/spRs,ser + 30 ng

rne Rger — pacyeTHOE CONPOTHBICHUE apMaTypbl pPACTSDKCHUIO UL
MIPEAEIBHBIX COCTOSIHUI BTOPOH T'PYIIIIBI,
Oys — TIOTEpH HANPSDKEHUH B apMaType;
Yy — K0O(Q(OUIMEHT TOYHOCTH HATSHKEHHS, TPHHUMAEMbIi PaBHBIM
0,9.

Ceuenne apmarypsl o popmynam (10) u (11) HacTOAIIETO MPHITOKEHHUS
MOJTy4aeTCss C HEKOTOPHIM 3amacoM, KOTOPBI MOXKHO KOMIIEHCHPOBATb,
BBeas koddpduiment 0,97. U3 Beipaxenunit (10) m (11) BuaHo, 4yro ydyer
MOTEPh CAMOHAIPSDKEHUS Oys TpeOyeTCs TONBKO NMpPU Ha3HAYCHWUH CEUCHHMS
apMaTypbl KOHCTpYKIMH. Hampumep, mpu pacuere HamopHBIX TpyO
pe3epByapoB M pa3IMYHBIX ITOJ3E€MHBIX COOpPYKEHHH IOTepH Oy B
¢dopmynax (10) u (11) 0OBIYHO MPUHHUMAIOTCS PABHBIMH HYIIIO, MMOCKOJIBKY
CaMOHAIIPsHKEHUE B TIEPHUOJ] IKCILTyaTallud COOPYKEHHsI B KOHTAKTe C BOJIOW
MOJTHOCTBIO BOCCTAHABIIMBACTCSL.



8. IIpu mpoeKTHPOBaHNYU CaMOHAIPSKEHHBIX KOHCTPYKIMH HEOOXOIMMO
YYUTBIBATh,  4YTO  Hampsraromuid  GeToH  o0nagaeT  BBICOKUMH
COINIPOTHUBIICHUSIMU PACTSIKEHUIO TPU M3THOE Ry, MU OCEBOMY PaCTSHKEHHIO
Ry ser. Tax, HATIpUMEp, (HAKTHIECKOE COMPOTHUBIICHNE HAIPATAIONIEro OeToHa
pacTsoKkeHHuro Tpu m3rube it Oerona kimaccoB B30 — B70 maxomurcs B
npegenax 6 — 10 MIla. Ha 3To yka3bIBatOT MHOTOUUCIIEHHBIE KOHTPOJIBHBIE
UCTIBITaHKsl pacTBOpoB U OetoHoB Ha HII, xoropsie mator B 1,5 — 2 paza
Ooyiee BBICOKOE OTHOIICHHUE Ry /Ry TO CPaBHEHHIO C HOPMHPOBAHHOU
BEJIMYMHOM 3TOr0 OTHOLIEHUS JJIsi OSTOHOB Ha TOPTJIAH/IIEMEHTE.

9. BONBIIMHCTBO KOHCTPYKLMH, AT KOTOPBIX MOXET OBITh NPUMEHEH
HaNpSITaloIMKA  LEMEHT, HMEeT NPSAMOYTOJNbHYI0 (opMy MONepeyHoro
ceueHHs (CTEHKH TPYOBI M pe3epByapa, MONbl U MOKPBITHS MPOMBIILICHHBIX
CKJIAJIOB, CTEHKa TpPyOOmpoBoma OONBIIOro auaMeTpa, OObEMHBIE OJOKH
KBapTUP B )KWJIMITHOM CTPOHUTENBCTBE U T.1.), T.C.

Yr=0;y;=0;07=0.

B oatux cnywasx pacuerHsle Qopmynsl (4) — (7) HacTosero
MIPWIIOKEHUS Oy IyT UMETh BUJI:

M N,
l/}SPA — cre + cre (B' 6]\/) (Bl - 1+5S]'7)_
w n

M! N
- | =B - &) |(B-5,)- 0;
() n

4)

- ’ Mcrc Ncrc ’
l/)sp(B - (Ssp) :7 iT(B -0y)- F- wsp(B - (Ssp), 5

e A =(B-06)B' -1+8)-(B-6)B'-1+6,); (6)
0 =F(B'-1+6))- F'(B- 6,)). (7)
10. TlpoBepka HampsDKeHHH KpaHUX HamOollee C)KaThIX BOJOKOH

OCTOHHOTO CEYEeHHWs NPH PacyeTHOH Harpyske TPelInHOOOpa3oBaHHs
TIPOM3BOANTCS 1O POPMYJIaM:

_ 1+,

O—bl - r “V bt ser <Rbn; (12)
05+,

1+y,
O—b2 = bt,ser <Rbn’ (13)

0,5y,

Tae Y U Y » ONPenersifoTes no Gopmynam:

Y=Yy T Yty (14)
Yr=YPpt Yt Y (14"

11. TlpurATOE CeueHMe OalkW MPOBEPSAETCS PACcCUETOM IO TpPEACTHHBIM
COCTOSIHHSIM TIepBOH rpymiibl (4ept. 4) mo popmyire

, L x .
M i]VaN :Nf(h- 3) + bx(h - E)Rbn - Nspa.\p - Nspa

sp2

15)
N,+N_,

x = sp
riae =,
bf R bn

(16)

W 1o HpPI6J'IP[)KeHHOI71 3aBHCHUMOCTH ISl CEUCHHH CO CBECaMM



M+ Now= Ny (h-ay) + Ny (h - d'y) N% (16"

BI)I6paHHa$I KOHCTPYKIUA JOJIKHA YAOBJICTBOPATH YCIIOBUIO

5

1-6 - H)+y' (1-6 -6
&:‘g‘( () 2) Wf( o 0) <08 (17)
S, T05(- o)y +y(-08,-0)
rae & :%,
Ksv Ay
by / Ren
’ e o i e
"‘rj';-s\( ¥, = N N
HEEEOE =4
: . | - hj
= -5‘ . b M T
|
1 N o "
LGl s ad 2
S o A Ag s

Yept. 4. HanpsbkeHHOE COCTOSIHUE 000OIICHHOTO CeYCHHUS N3rnbaeMoit
KOHCTPYKIIMH [IPU pacueTe mo NpOYHOCTH

12. PacueT rnaBHBIX pACTATUBAIOMMX U CXHUMAIOIUX HANpsHKEHUH
IIPOM3BOANTCS IIPH HOPMATHBHOW Harpyske 1o ¢opmynam:

F=(1 + ¢+ yybh, (18)
— 3 1 1 ’ 14 ~N2 2.
I =bh E+ 50- 5 +1/Jf(1‘ 50' 6/) +1/}/'(5a' 5/‘) ; (19)
2 X , ,
S, =bh"|x|1-6,- By +y (- 0, - <Sf) , (20)
rae 60 — OTHOCHUTCIIbHAA KOOpL[I/IHaTa ueHTpa TSIKCCTHU.
5 L5tV 0D+ S,
’ l+y, +y,
HanpsikeHus: Oy U T; OIPEACTSIIOTCS 110 POpPMYyIaM:
N_+N/
sp sp
o =— _%. 21
be 054 ° @1
oS
T == 22
* 1b (@)

I'maBHBIE HampsDKEHHS O, IIPU NPEABAPUTEIHPHOM HANPSIKCHUH B
MIPOJIOJBHOM U MOTIEPEYHOM HAIPABIICHUAX OMPEACISIOTCS 1Mo hopmyite

o, t+0
o, = ’”‘2 b i\/

2
be - Ob}'
2

+7.. (23)

X




®dopmyna  (23) mo3BodseT  BHIOpaTh  ONTHUMANIBHYIO  CTEIICHBb
CaMOHAIIPSKEHUS Opp - Opy 110 33JaHHBIM Opy B IIPOIOJIHOM HAIPaBICHUH.

2. BBIBOP OTHOCHUTEJIBHBIX XAPAKTEPUCTHUK CEYEHUSA

IIpn monmbope cedeHMsT W3rHOACMBIX D3JIEMEHTOB KOHCTPYKIHMH W
ONIpEZIETICHNN HEOOXOAMMOTO apMHpOBAaHHS 10 33JaHHBIM HarpysKam
NIPE/IBAPUTENILHO HEOOXOAMMO pEUINTh KOHCTPYKTHUBHBIE BOIPOCHI H
Ha3HAYUTh OTHOCHTEJBHBIC BEIMYUHBI OYAyIIero CeYeHMs KOHCTPYKIHMU H
ero KoH(UTypanuio, a UMEHHO:

a) YCTpOMCTBO YIIMPEHMH U CBECOB, UTO BAXHO JUI NPEABAPUTEIIBHO
HaNpsUKEHHBIX KOHCTPYKINUI;

0) BHIOOp OTHOCHTENIBHBIX PA3MEPOB ITHX JIEMEHTOB, T. €. U 7 U Yy,

B) Pa3BHTHE 3JEMEHTOB YCWJICHHH B BHIEC OTHOCHTEIBHBIX PACCTOSHHN
OT LIEHTPOB UX TSHKECTH [0 KpaHHUX BOJIOKOH KOHCTPYKIUH O U &y ;

I) pa3MelleHHEe MeCTa IPHIOKEHHS IPEABAPUTEIFHO HarpsraeMon
apMaTypbl OTHOCUTENIBHO HIDKHEH TpaHu KOHCTPYKIUH Ogp U O'sp.

Takum 00pa3oM, NPOEKTHPOBIIMK, IEpe], KOTOPhIM CTOMT 3ajaya
OIpeNIeIUTh ONTUMANIbHBIE Pa3Mephl CEUCHUS U €r0 apMUPOBaHUE, JTOJIKEH
BEIOpaTh 3apaHee (opMy CcedeHHS KOHCTPYKLUHH, HE 3a/1aBasch
KOHKPETHBIMH pa3MepaMH.

Ecte MHOro mpeanocsUIOK W JAaHHBIX, ONPABJAHHBIX MPAKTHKOH
NPUMEHEHHSI TIPEIBAPUTEIBHO HAMPSKCHHBIX KOHCTPYKIMHA, KOTOpBIE
MO3BOJISIIOT yTBEPXKJAAaTh, UYTO TONBKO B TOHKHMX IUIMTaX CEYEHHE HMEET
NPSIMOYTOJIBHYIO (OPMY H, CICIOBATENBHO, i 7 U 1y PaBHBI Hyr0. banku u3
9KOHOMHUYECKUX COOOPaXEHUH BBIMOIHAIOTCS CO CBecaMH (TIOJIKaMH), a MpH
3HAUUTEJBHBIX MPOJIETaX W Harpy3kax — 00s3aTebHO C YIIMPEHHSIMHU.
TonbKo B 4aCTHBIX CIIydasX ¥ B MOHOJIMTHOM JK€JIe300€TOHE MPUMEHSIOTCS
CEYeHUS IPAMOYTOIBHON (HOPMBIL.

Taxum 00pazom, HEOOXOAMMO BCera B MEPBYIO OUYEPEb PACCMaTPUBATh
¢dopmy Oymymiedt Oano4HOM KOHCTPYKIMH KaK CEUYeHHE CO CBECaMH H
yumpeHusmu. OObrdHO 1 7 BeiOMparoT B mpenenax 0,4 — 0,8, ¢y — B
npenenax 0,3 - 0,6. Uem OoJbpllie BENUYMHBI Y 7 U 1), TEM TOHbIIE OyIeT
BEPTUKaIIbHAsl CTEHKa KOHCTPYKLUHU W BBITOJHEE pacIlpelelsThcsi OSTOH B
CEYEHUHU.

OnHako HauOONBIIME BEJIUYMHBI CBECOB U YIIUPEHHH CcleoyeT
MPUHUMATh TOJBKO NPU HAJHMYUM B BEPTHUKAIBHON CTEHKE ITOMEepedHON
NIPEABAPUTENbHO HANPSHKEHHOM apMaTypbl B BHIEC IPEIBApHTEIBHO
HaNpspKEHHBIX OTTHOOB M XOMYTOB, MHAde B INPOIIECCE pacyeTa HpHICTCS
YBEJIMYUBATH TOJIIMHY CTCHKH. BOJBIINE BENUYMHBI 1 7 M 1y BRIOMPAIOTCS
TaKkKe TpH 3HAYNTEIBHBIX Harpy3kax, KoOria scHa HEoOXOAWMOCTb
pa3MelleHus HalpsraéMoi apMaTyphl B YIIUPEHUSIX U BOCIIPUATHS OOJIBIION
CHIIBI CKaTHS B BEpXHEH 30HE KOHCTPYKUMH. OOBIYHO pEKOMEHIyeTCs
MIPUHUMATD:

a) JUIA BBICOKUX CIa0OHarpy>KeHHBIX KOHCTPYKINH

Y;=04-05uy,=03—-04
0) st TMOKMX M HU3KKUX KOHCTpyKuwmit (¢ A/L ot 1/16 mo 1/20)
Y;=05-07uny;=04-0,5;

B) Ui HU3KHX CHJIbHOHAIPYXXCHHBIX KOHCTPYKIHMH C TIONEpevYHON
IIPEBAPUTENBHO HAIIPSYKEHHOW apMaTypoil

Y7r=0,7-0,8uy=05-0,6.

XecTkocTh KOHCTPYKIUH OOBIYHO 3aBHCHUT OT YCJIOBHH MHTEHCHBHOCTHU
ee Harpy)XeHus. Pa3nugarot Tpu CTETIEHU HArpy>KeHUs:

Tsoxenoe ipu M/Q < L/8;

cpemuee ipu M/Q = L/4,

nerkoe npu M/Q > L/4.

Ortnomenne M/Q 1o cymecTBy SBISIETCS MIPOJICTOM Cpe3a.



BricoTy cedyeHus! MpUHUMAIOT 1O Tabja. 2 B 3aBUCUMOCTH OT IpOJIETa U
YCJIOBHIA Harpy>KeHHUs.

Tabnuma 2
OrHotreHue A/L ns TInT U 6amok
Bun OtHoutenue //L 1ipu HarpyXeHUH
KOHCTPYKIIHU#H TSHKEJIOM cpeHeM JIETKOM
ITnuTe 1/18—1/20 1/20—1/25 1/25—-1/35
Banku 1/10—1/12 1/14—1/18 1/18—1/22

Bcio KOHCTPYKTHBHO YCTaHaBIMBAacMylO0 B JJIEMEHT apMmarypy B
CaMOHAITPSHKEHHOM JKeJIe300€TOHE PEeKOMEHIIYeTCS YYUTHIBATH B KauecTBE
pabodeli apMaTypbl, TOCKOJIBKY OHA HalpsraeTcsi 606TOHOM OJJHOBPEMEHHO C
paboueii U BXOTUT B ceueHus A, u A's.

[IpumeHsist cBecbl M YIIUPEHHS, MOXHO MPEIyCMOTPETh CTENEHb X
pasBuTUsl B INUpPUHY. /[l 3TOro HYXHO BBIOPATh OTHOCHTEIIBHBIC
KOOpJMHATBI CBecoB M ymmpeHuid O u §. OOBIYHO WX NPHUHUMAIOT B
npeaenax oy = 0,04 — 0,06 u 6 = 0,05 — 0,08, uTo HaET BO3MONKHOCTH
Pa3BUTH CXKATYIO0 30HY KOHCTPYKIMH B IIMPHHY W MOIYYHUTHh BO3MOKHOCTBH
pa3sMeCTHTh HallpAraeMylo apMaTypy I10 BEICOTE.

Heobxoanmo nmeTs B BUAy, YTO pa3Mephl YIIMPEHHH 1y MOTYT OBITH
CBOOOZHO YBENMYEHbl WM YMEHBIICHBl JUIS JIy4YlIEero pa3MelleHHUs
HampsiraeMoll apMaTypbl pacTSHYTOH 30HBI Oalku 0e3 CyIIeCTBEHHBIX
W3MECHEHUH TPEIIMHOCTOMKOCTH KOHCTPYKLIMH H, CIEIO0BaTelbHO, 0e3
HEOOXOANMOCTH MepecyeTa CeUeHHUsI.

OTHOCHUTENBEHOE PacIOIOKEHUE HANpsSTraeMOW apMaTyphl JOJDKHO OBITh
TOYHO BBIOPAaHO 3apaHee, TaK Kak BCSKHE MCPEMEHICHUS IEHTpa
TIPWJIOKEHUST PABHOJCHCTBYIOIIEH HarparaeMod apMaTypbl pacTSHYTOH
30HBI CYIIECTBEHHO MEHSIOT HECYIIYIO CIIOCOOHOCTh KOHCTPYKIMU. OOBIIHO
3Ha4YeHue Oy, BeIOMparT B npeaenax 0,10 — 0,15, 4To0kI, ¢ OAHOM CTOPOHEI,
HE BBINTH JaJIeKO 3a MPEJeNbl pa CeUeHUs] KOHCTPYKIUH, a C Ipyrod 1aTh
BO3MOXKHOCTb ~ Pa3MECTUTh HEOOXOAMMOE KOJIMYECTBO  HAmpsracMon
apMaTypbl BHHU3Y INpSIMOYTOJIbHOM YacTH CEeYeHHs M B YIIUpeHHsX. Bo
BCSIKOM Clly4ae, OObIYHO Oy, > O PacrmonokeHne BepxHEH HampsraeMoit
apMaTyphl JIOJDKHO COOTBETCTBOBATH YCIOBUIO O > 1 - 6 B pesyibrate
pacdyera MO TPEIIMHOCTOMKOCTH Ha BO3AEHCTBHE OKCILIyaTal[IOHHBIX H
MOHTQ)XHBIX HArpy30K IS TpPUHATBIX BeNUYMHO, U O, CCUCHHUE
HarpsiraeMoil apMatypbl A, U A ; PEKOMEH/IyeTCsl ONPEAEIATh U3 yCIOBUS,
4TOoOBl paBHO/CHCTBYIONIAas YCHWIIMA B apMaType HaxXoJjiach B CEYCHUH B
ONTHMAJIEHOM TOJIOKEHHH.

3ajaBasch OTHOCHTENBHBIMH pa3MepaMy CEYEHHs, MOXHO IpH
JanbHEHIIEM pacdyeTe paccMOTPETh MHOTO DPAa3IMYHBIX BapHaHTOB |
BEIOpATh MO0 HUM YKOHOMHYECKH HamboJjee 1erecoodpa3Hsii. Bo3aMoXXHOCTB
JIETKO W OBICTPO TOJNYYHTh IIMPOKYI0O MAaTpHIly pa3IM4YHBIX pa3MepoB
CeUCHHMS W apMHPOBAaHMS TMO3BOJISIET B KaXJIOM Ciydae BBIOpaTh
ONTHMAJIFHOE PellIeCHHE.

3. IOPAAOK ITOABOPA CEYHEHUA U PACUETA 3JIEMEHTOB
CAMOHAMPS)KEHHBIX KOHCTPYKIIUI

Pacuer 55eMEHTOB IPENBApUTENIBHO HANPSIKEHHBIX KOHCTPYKLMH
MPOM3BOIUTCS Ha JCUCTBUE IBYX BHJOB HATPY30K:

OT JKCIUTyaTalMOHHBIX M U N ¥ MOHTaXHBIX M u N musa cOOpPHBIX
MPEABAPUTEIILHO HANPSHKEHHBIX KOHCTPYKIIHI;

OT JIPYTHX, BBI3BIBAIOIINX H3rHOAOIINE MOMEHTHI MPOTUBOMOIONKHBIX
3HAKOB, MJIA CTaTUYCCKU HCONMPEACIMMBIX KOHCprKLlHﬁ, COCTAaBJICHHBIX U3
OTJICNIEHBIX 3JICMECHTOB.

Ilpu 3amamneix M, N u M', N' pekoMeHmyeTcss CIEAYIOMMH MOPSIIOK
pacueTa:

BBIOMpaOT (B 3aBUCHMOCTH  OT  HArpy30K)  OTHOCHTEJbHBIC
XapaKTEePUCTUKU CEUCHUS: Y 7, Yy, 07, O Osu 0



MO 3aJaHHBIM Y7 U y = 207 mo Tabm. 1 HACTOSIIETO MPHIOKCHHUS
onpezensior koduuments F, B, F!, B,

mo dopmymam (4) wu (5) HACTOSIIETO MPHIOKCHUS HAXOMIAT
OTHOCHTENbHBIE XaPaKTEPUCTHKH Yy, U Y )

10 U3BECTHBIM YWyp, Y 'y Yy YWrHY = 20 7 IOACUUTHIBAIOT Yb, Y b ¥ Ob,
Ob2,

Jajee TPOW3BOIAT TOAOOp CedeHus OeTOHAa W apMaTypbl, IS 9ero
3aJ1al0TCSl PA3IMYHBIMU 3HAYCHUSIMH A, D, Rpser WM Rpy B TEX TIpEfeNiax, B
KOTOPBIX 3TO JUISI pacCMaTpHUBAaeMOro ciydas palMoOHaJIbHO, M, UCIIONb3Ys
3BM, cOCTaBISIOT TAOIMIIBI IS BEIUYUH Ops, Op2, Ny = Wy U N 5 = 1 5,15

MMOJICYNATHIBAIOT BEIMYHHBI OXHMIACMBIX IMOTEPh MPEABAPUTEIHLHOIO
HaTpsDKCHUST OT  yCaIKW, TMOJNBYYeCTH H JpyruX (akTopoB  Bcex
CpPaBHHBAaEMBIX CEUCHHUH C M3BECTHHIM HAINPSDKEHHBIM COCTOSHHEM. MOXKHO
TaKKe 3aJaThCA pa3MepaMH TOTeph W 3aTEM YCTAHOBUTH YCIIOBHS
H3TOTOBIICHUSI KOHCTPYKIIMH, C TEM YTOOBI TIOTEPH HE MPEBBIIIATIH 3aTaHHBIX
pa3MepoB;

moIOUparT cedenue apmarypsl mo gopmysie (10) wim (11) Hacrosmero
MPUIOKEHNUS W COCTABIIAIOT COOTBETCTBYIOIIYIO TaONHIly-MaTpUIly WX
3HaueHUN 1N A, b U Ryser (Rpm), OTOPOCHB T€ CEUEHHUS, JJIA KOTOPBIX Op;
Wmo,;; > R, (Ry). B Tabmuiy BHOCAT W JOpyrue XapaKTepPH3YIOIINe
KOHCTPYKIIMIO BEIMYUHBI — pacxoxa OeToHa, ee Maccy | T. II.;

COCTABJISIFOT TaOJUILy COMOCTABICHHS PAcXoJla MATCPUAIOB U CTOUMOCTH
KOHCTPYKIIUH TIPH PAa3INIHBIX pa3Mepax CCUCHHS W apMUPOBAHHS, a TaKKe
NPU pa3M4HBIX Mapkax OeToHa W BHMIAaxX apMarypbl; Takas TaOyuia
SIBISIETCSl  PE3yNbTHPYIOIIEH M CIIy>)KUT JUIsi  OKOHYAaTEJIbHOTO BhIOOpa
XapaKTEPUCTUK CEUCHUS /1, b, Ry ser WU Ry M apMupOBaHus A, 1A'y

BBIOpaHHOE ceueHue MPOoBePsIOT mo dopmynam (15) u (16) mo Hecymiei
CrocOOHOCTH  WJIM  TPOYHOCTH IO  HOPMAJIbHBIM  CEYCHHUSAM, IIO
9KCIUTYyaTallMOHHOM U MOHTaXHOW Harpy3Kkam;

MIPOBEPSIIOT ~ HECYIIYI0  CIIOCOOHOCTh M TPEIIMHOCTOWKOCTH MO
HAKJIOHHBIM CEYCHHSM B MECTaX OOpPHIBOB IPEIBAPUTEIEHO HATPSKCHHOM
apMaTypbl, €CITM OHa HE JIOBOJIUTCS JI0 OTOPBI;

MIPOBEPSIIOT TJIABHBIE HANPSDKEHHS U BCEX 3JIEMEHTOB KOHCTPYKIUH,
KpOME 3JIEMEHTOB MPSIMOYTOJBHOTO CEYCHHS M BEPTUKAIBHON CTCHKH Ha
HEHTPAJILHON OCH, B MECTaX MPUMBIKAHHUS CTCHKH K IMOJKaM WU B IPYTHUX,
KOTOpBIE OYIYT BEI3BIBATH COMHECHHA. I 3TOTO MONB3YIOTCA (HOpMyIaMH
(18) — (23), B cmyyae HEOOXOIWUMOCTH YTOJNIIAIOT CTEHKY OalKu
NIPEUMYILECTBEHHO B OIIOPHBIX 30HAX; ONOPHBIC CEUCHMsS NPOBEPSIOT Ha
Cpe3 M 10 TOPU30HTAIFHOMY CEUCHHIO HaJl apMaTypoii;

MIPOBEPSIFOT )KECTKOCTh KOHCTPYKIIMH U ONPENEIISIOT €€ IPOrHobl;

ONPENENSAIOT HANPsDKEHUS Op U Opy OT MOHTQKHBIX HAarpy3ok u
BO3ICHCTBUII TPH H3TOTOBICHHH W TPAHCIOPTHPOBAHWU KOHCTPYKIIHH.
BennuuHy npeaBapuTeabHOrO HaNpsKEHUS! OTOTHYTOM IIyYKOBOM apMaTypbl
0OBIYHO PACCUHUTHIBAIOT [T MECT, T/Ie ITyYKH BBIXOAAT U3 KOHCTPYKIIUH;

BEITIOJTHSIOT IPYTHE MPOBEPKH, KOTIa 3TO TpeOyeTcs;

COCTABJISIFOT OKOHYATEIBHOC 3aKITFOUCHUE U OMMMCAHUE KOHCTPYKIIUH.

COJEP)KAHUE

IIpenucnoBue

1. O6mue nosoxKeHNs

2. Marepuajdbl UII  CAMOHANPSKEHHBIX  7KeJ1e300eTOHHBIX
KOHCTPYKUMI

3. Onpenesienne BeJUYHHBI HANPSKEHHIT B 6eTOHE W apMaType npu
CAMOHANIPSIAKEHUH KOHCTPYKIUIA

4. Pacuer 3JIeMEHTOB CaMOHANPSIKECHHBIX  ’KeJe300eTOHHBIX
KOHCTPYKUMI

5. IlepepacnpenesieHue HANPSLKEHUd B CeYEHUM DJJIEMEHTOB C
MOMOIIBI0 CHJIOBOH KATHOPOBKH NPH CAMOHANPSKEHUH

6. KoHcTpyKTHBHBIE TPeOOBaAHMA



Ipunooicenue 1. Obsi3amenvhoe. Metoauka ornpenenIeHus
CaMOHAITPSKCHUS! HAMPSTAoIEro OETOHA Ha HAMIPATAIOIIEM IIEMEHTE
[Ipunoxenne 2. Pexomennyemoe. Ilpumepsr pacuera caMOHAIPS)KEHHBIX
KOHCTPYKLUN
IIpumep 1. PacueT cTeHkH KpyTiioro pe3epByapa st BOJbI
[Tpumep 2. Pacuer xene300eToHHON TPYOBI B CTILHON 000JI0UYKE aWa-
MeTtpoMm 0,522 M
[Tpumep 3. Pacuer Ganky MOKPBITUS IPOMBIIIIIEHHOTO 3[[aHUs TIPOJIETOM
12 M ¢ cuIbHOArpeccUBHOM cpenoi
ITpumep 4. Pacuet mokpsITHs 6a3UCHOTO CKIIa[a 3aBOJa TSXKETBIX TPaHC-
MTOPTHBIX MAIIMH Ha PE3UHOBOM X0y
IIpumep 5. Pacuer HamopHOW caMOHANpspDKEHHON TPYOBI tuameTpoM 7,5
M
Ipunooicenue 3.  Pexomenoyemoe.  Ilpamoli  mMeronm  pacuera
CaMOHAMNPSKECHHBIX KOHCTPYKIUI



