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Hacrosume pexomeHaaunu paspaboranst B pgonosnuenne CHull 11-23-81
«HopMs! nmpoexripoBanus. Cranshbie KOHCTpyKimu» Mocksa, 1991r. # «Cnpa-
BOYHMKA NPOEKTHPOBILHKA. Mertasinyeckue koHCTpykuuu», ITHHMMIICK um.
Mensauxosa, M., 1998 r. [8] ¢ nensio paciupenns obnacreii npMMeHeHNs MOH-
TaXHbIX COoeAHHeHHH Ha Gonrax m Gonee 3(pGHEKTHBHONO UCTIONB30BaHHA GonTOB
KN1accoB HPOYHOCTH 5.6, 8.8 1 10.9 3a cueT npeaBapHTENHLHOIO HX HATHKEHUA.

B pexoMenmauusx npuBeseHsl 061acTH MPHUMEHEHHS K pacdeTHBIE XapaKTe-
PUCTHKH (PHKIMOHHO-CPE3HBIX COeIHHEHHH Ha GonTax auamerpoM 16, 20 u
24 MM (B TOM YHCJIE KOHMYECKUX), YCHIIHS NPEABApHTENLHOTO HATSIKEHHs, Oc-
HOBHBIE TOJIOXEHUA N0 pacdeTy U KOHCTPYMPOBAaHHMIO, TpeGOBaHHS K TOYHOCTH
06pa3oBaHHA OTBEPCTHH ¥ MOHTaXHO# cOOpKe KOHCTPYKLHIA.

Ilpu cocraBireHNH peKOMEHAALHU HCIONBL30BAHEI PE3yJbTaThl HKCIEPHMEH-
TaNBHBIX HMCCHAEJOBaHHi, BemONHeHHEX B [[HHUUIICK uMm. MenpHHKOBa,
BHMITMnpomcranskonctpykius, [THUMC TpaHCmOpTHOro CTPOHTENBbCTBA, a
TaKKe MaTepHaNbl OTEYeCTBEHHBIX H 3apyOeXHBIX HCCIENOBAHHH COEAMHEHHHA Ha
6onrax.



1. OBLUME TOJIOXEHUA

1.1. HacTosuine peKOMEHAALMH PacPOCTPAHAIOTCA Ha PacyeT H NPOEKTHPO-
BAaHHE CTAIBHBIX KOHCTPYKLHMH 3MaHUH U COOPYXEHUH ¢ GPUKLHMOHHO-CPE3HBIMH
COeMHeHHAMH Ha 60ATaxX, B KOTOPHIX BHEUIHNE YCHIIMS BOCTIPHHHMAIOTCH CONpPO-
THBIEHHEM GONTOB Cpe3y, a COeNMHAEMBIX JJIEMEHTOB CMSATHIO C y4eTOM CHJI
TPEHHs Ha CONMPHKACAIOLINXCS NOBEPXHOCTSAX, BOSHHKAIOILHUX OT NpeJBapHTENbHO-
T0 HaTsHKeHHs GonToB.

1.2. PacyeT ()pUKLUMOHHO-CPE3HBIX COEJUHEHHH HPELYCMOTPEH C YYeTOM
KpHTepHs Ae(OPMATUBHOCTH, HCXONA M3 YCIOBHS OTPaHHYEHHS KECTKOCTH CO-
e/IMHEeHHH BEHYMHOM INIacTHYeckHX AedopMauuii COEAUHAEMEIX NEMEHTOB HE
npessimaoIuxX 1,0 MM npu Bo3ReHCTBHM NWHAMHUYECKHMX M 3,5 MM CTATUYECKHX
Harpysox.

1.3. @pHKLIHOHHO-CPe3Hble coe/IUHeHNA Hanbonee 3(eKTHBHBI B KOHCTPYK-
LMAX, 3JIEMEHTE! KOTOPHIX H3rOTOBJIEHBI M3 YIJIEPOANCTHIX CTaleH TOJLIMHON A0
12+15 MM 1 HU3KOJNETHPOBAaHHBIX TONIUMHON A0 8+10 MM, a TaxKe npH BO3AEHCT-
BMH LMKJIMYECKMX Harpy3oK, B TOM YHCJIE 3HAKOIIEPEMEHHBIX BOCTIPHHHMAEMEBIX 32
c4eT (PPHKIHOHHOrO ¢ deKTa.

_1.4. OpukunoHHO-Cpe3HbIe COSNMHEHUS PEKOMEHAYIOTCA K NPHMEHEHHIO B
CTaJIbHBIX KOHCTPYKIHAX, KOTOphIE MO IKCIULYaTAMOHHBIM QYHKUHMAM COeRHHSE-
MBIX 3IEMEHTOB OTHOCATCA K 1 M 2 rpynmaM no kinaccudukaumud Ttabua. 3.12
«CrnipaBoyHHK npoexTHpoBIKKa. Metammugeckue koHCTpyKuun» [THUMIICK um.
MensHukoBa, M. 1998r. [8].

1.5. OpUKUHOHHO-CPe3HBIe COeHHEHHS PEKOMEHAYIOTCS AJs NPUMEHEHUS B
KOHCTPYKHHSAX, B KOTOPBIX MEePeMeleHNs CABHTa B COSAMHEHHAX perjiaMeHTHpO-
BaHBI Pa3sHOCTBIO HOMMHAILHBIX JHAMETPOB OTBEPCTHIf 1 GonToB §<2 MM B ciyyae
BO3/EHCTBHA YCHIHHA OXHOrO 3HaKa ¢ K03(h(QHLHEHTOM aCHMMETPHH HaNpsHKEHHH
p>0, a TakKe NpH BO3NEHCTBHM 3HAKONIEPEMEHHBIX YCHNM, KOTa MEHbIllee H3
KOTOPBIX MOXET ORITH NepeNaHo TOJBKO CHIAMH TPeHHs. B KOHCTpYKIMAX B KOTO-
PBIX NepeMelIeHHs C/IBHIa He OrPaHUYEHB!, IOITyCKaeTCs IPHHAMATh 6=3 MM.

1.6. Ina xoHudeckux OontoB, wusrotosneHHslx no TY 128001-001-
011394544-01 «BonTe!l KOHHYECKHE BBICOKONPOYHEIE C MONYKPYTNBIMH TON0BKa-
mu. ait6ern, OAO «CneumonTtaxusgenue» [4] u npu 6=0,3 MM conpoTHBIeHHA
cmatuio npuHats! mo CHulT I1-23-81 kak ans Gonros kiacca TOUHOCTH A. (TipH-
JoXxeHue 2)

1.7. Pacmmpenue obnacTeit npuMeHeHNs QPPUKLIMOHHO-CPE3HBIX COCAMHEHUH
¢ TpeaBapHTENbHBIM HaTs)KeHHeM GOJTOB BO3MOXHO 3a CYeT y3iioB Oajok mepe-
KpBITHH TeXHONOTHYECKHX M pabouuX IUIOIANOK, TOPMO3HBIX KOHCTPYKLHH, ro-
PH30HTAIBHBIX M BEPTHKANBHEIX CBS3¢H, KOJIOHH, CTHIKOB 6anok Mexay coboit u
JIPYTHX KOHCTPYKLHH.

1.8. OpHKLHOHHO-CPE3HbIE COSOMHEHHA Ha BBHICOKONPOYHBIX OonTax B Ha-
croAmux PekoMeHAalMAX He paccMaTpUBAIOTCA, TaK KaK METOAMKHM HX pacyera
npuBeneHbl B «CripaBOYHHKE MPOEKTHPOBLIMKA» [8] 1 B «PekoMenaaLHsX 10 npo-
eKTHPOBAHUIO PaGOTAIOMX Ha CABHT GOJNTOBBIX COCRWHEHHH CTaIBHBIX CTPOH-
TeJBHBIX KOHCTPYKIHMi», Mockea, 1990T. [5].



2. MATEPHAIJIbI

2.1. lns 3meMeHTOB KOHCTPYKUHIA ¢ 6ONTOBEIMH PPUKIHOHHO-CPE3HBIMH CO-
CIMHCHUAMH CieAyeT NPUMEHATh CTaNbHON NPOKaT B COOTBETCTBHH C Tpebopa-

Husamu rnassl CHull 11-23-81* [1].

2.2. ns GpUKLHOHHO-CPE3HBIX COCAUHEHUIH 3EMEHTOB CTANBHBIX KOHCT-
PYKUHH caeayer npuMeHATh 6ONTH, rafiky 1 maitbsl B cooTBeTcTBHH ¢ Tabi. 2.1.

Tabnuua 2.1. Bontsl, raiike # mWaiGs1 111 GPUKIHOHHO-CPE3HBIX COSAMHEHHI.

Knacc Jniuna crepxHs T
NpPOYHOCTH, O603HayeHHe fonra, BbICOTA CXHIECKHe
MapKa CTaju raiiku He MeHee, MM TpeGoBanya
1 2 3 4
5.6 M16-6gxL.5.6 50; 55; 60; 65; 70; I'OCT 1759.0-87
30,35 80; 90; 100 I'OCT 1759.4-87
M20-6gxt.5.6 60; 65; 70; 75; 80; | Kneiimo 3aBoaa-
90; 100; 120; 140 HM3roTOBUTENA H
M24-6gxL.5.6 70; 75; 80; 90; 100; | MaPXHPOBka Kiacca
TOCT 7798-70 120; 140; 160; 180 | [POYHOCTH.
8.8 M16-6gx(.8.8 50; 55; 60; 65 70, | 11puMenenne Gonros
35, 35X, 80; 90; 100 C AMaMETPOM riall-
20I2P, 40X | M20-6gx(.8.8 60; 65; 70; 75; 80; | XOX JACTH CTEPXHA,
90; 100; 120; 140 | PABHBIM CpEAHEMY
o ’ JIuaMeTpy pe3bOsi He
M24-6gx£.8.8 70; 75; 80; 90; 100; JIOIycKaeTcst
I'OCT 7798-70 120; 140; 160; 180
109 M16-6gx£.10.9 50; 55; 60; 65; 70;
40X 80; 90; 100
M20-6gx£.10.9 60; 65; 70; 75; 80;
90; 100; 120; 140
M24-6gx£.10.9 70; 75; 80; 90; 100;
I"OCT 7798-70 120; 140; 160; 180
10.9 Bont xonmueckuit TV 128001-001-
40X «Ce- M22-6gx£10.9 1394544-01

JICKT»

M22-6gx £10.9XJ11

70; 85; 100;115;130

Kneiimo 3asona-
HM3rOTOBUTENS, Map-
KHpOBKa Kj1acca
[POYHOCTH M YCJIOB-
HOro 0003HaYeHHs
HOMepa HapTUH
(nnaBKK)




Knace

Jnuna crepxus

NPOYHOCTH, O6o3Hayenne 6onta, BEICOTa Texuuseckne
MapKa CTanu Iaiiku He MeHee, MM Tpe6oBans
5 Taiika M16-6H.5 14,8
10: 10xm; 20 | Cadika M20-6H.5 18,0 I'OCT 1759.0-87
s Gontos | Iajixa M24-6H.5 21,5 I'OCT 1759.5-87
5.6 I'OCT 5915-70
8 Tatixa M16-6H.8 14,8
35; 20. Taiixa M20-6H.8 18,0
Jns 6ontos | Taitxa M24-6H.8 21,5
8.8 T'OCT 5915-70 I'OCT 1759.0-87
10 Taiixa M16-6H.10 14,8 T'OCT 1759.5-87
35X; 38XA; | aitka M20-6H.10 18,0 3akasika, OTIyCK
20I°2P. Taiixa M24-6H.10 21,5
Jlna Gonros
10.9
35; 40; 35X;
4OX.' Taitka M22-6H.110 19.0 FOCT 22356-77*
Jinsi kORk- | poer 5935477+ ’
yeckux 6o~
TOB
08; 08xm; I1aii6a 16.01 Hns 6Gonros kmacca
10; 10xm; [lafi6a 20.01 NpOYHOCTH 5.6
C13; C13kn
111ait6a 24.01 TI'OCT 18123-82
I'OCT 11371-78 HennockocTHOCTh He
Gonee 0,3 MM ana
15; 20; 35 11aii6a 16.01 Jins 6onroB kiacca | mai6 M16, M20;
. IpoYHOCTH 8.8 He Gonee 0,4 MM -
111aii6a 20.01 P % walG M24
111aji6a 24.01
TI'OCT 11371-78
1laii6a 16. Jna GontoB Kiacca
BCrSem; | LLlati6a 20. mpostocTi 10.9
BCrSnez; | jy1a316a 24. Texnuueckue Tpe6o-
BCwSI'neZ; | roct 22355-77* Bans o FOCT
35; 40; 40X Iaii6a 22 JIns KOHUYECKUX 22356-77*
3akanka, GONTOB

oTIycK

[OCT 22355-77*

M22x70.10.9




3. PACYET ®PUKLIMOHHO-CPE3HBLIX COEAUHEHUIA

3.1. Ilpu AeHcTBHH NMPOHONBHON CHIIBI, MPOXONSLIEH Yepe3 LEHTP TAKECTH
COEJIMHEHMUsA, pacnpelieNeHHe ITOH CHIBl MeXIDy GontaMH ciefyetT NMpUHMMATh
paBHOMepHbIM. [Ipu neficTBHHM Ha coeauHeHHe M3rHOAOILIEr0 MOMEHTa pacipese-
NeHWe yCHIHMA MexIy GontamMu ciemyeT NPHHAMATh MPOMNOPLHOHAILHO pacCTos-
HHAM OT LEHTPA TAKECTH COSIMHEHHS A0 OCH paccMaTpuBaeMoro 6onra (npu Tpe-
YTOJIBHBIX JIIOpax pacnpeNeseHHs YCUnuit Mexay 6onram).

3.2. Bonrsl, paGoTaromye Ha cpe3 0T OTHOBPEMEHHOI'O ASHCTBHSA NPOAOCIBHOM
CHJIBI H M3rHOAIOIIEro MOMEHTa, HeOGXOAUMO MPOBEPATH HA PABHONECTBYIOLIEE
ycuinue.

3.3. Ilposepky mpo4HOCTH GONTOB Ha Cpe3 CleAyeT BBLINONHATL Ge3 ydeTa
BIMSHHSA TPEHHMS, a2 PacyeTHOE yCHiNe ofHOro 6onrta Ha cpe3 Ny B coenyHEeHHH
onpezensercs no popmyne:

Nps =75 RpsApse M
THE Yo -xo3¢duupenT ycnoBuil paGoTHl COEAHHEHMA, IPUHHMAEMBIH 110

Tabu. 3.1;

Rus - pac4eTHOe CONpOoTHBJIeHHe GONTOB Cpe3y, MpUHUMaeMoe 1o Tabn. 32
(cMm. Tabn. 58* [1];

As - pacHeTHasA IUTOIIab ceyeHUA GONTa B MIIOCKOCTH Cpe3a, MPHHHMae-

Mas no npun. 1(cM. Tabn.62* [1];
ng - YHCIIO PacyeTHHIX CPe30B OiHOrO Gonra.

3.4. PacyetHoe ycunMe IpefBapMTENbHOrO HarsdkeHus Gonra P
npuHuEMaeTcs o Tabn. 3.3 wiu no crexylome#i popmyne:

P=KpRy Ay @
rae: 0,55 nns GoNTOB Kj1acca MpOYHOCTH 5.6
K,= { 0,65 - . 8.8
0,7 - 10.9

Ryun - HavMeHblIee BpeMEHHOE CONpOTHBIIEHHe GonTa pasprisy,
NPHHHMAaEMOe I10 NPHIIOXKEHHIO 1;
A, - MnOmAazne cedeHns 6onTa HETTO, IPHHHMAeMast 1O IPHJIOXKEHHIO |
(cM. Tabn. 62* [1}).
3.5. PacuetHoe ychiaHe OT TpeHHA Qu, KOTOPOE MOXET ObITh BOCIPHHATO
KaX/0/ IIOBEPXHOCTHIO TPEHHA COSAUHAEMbIX 3JIEMEHTOB, CTAHYTHIX ONHUM 6oi-
TOM, BBIYHCIISIETCA IO dopMyIie:

Yy P
Qpp =—7— (3)
bh 7
roe: u - K09 PUUHEHT TPEHNsA, IPUHUMAaeMBIii 1o Ta6i. 3.4;
Vb - k03¢ PULHEHT YCIoBUil pabOTE COeNMHEHHUA, 3aBHCALIME OT

KOJIHYecTBa GONTOB N, IPHHAMAEMBIH PaBHEIM
0,8npun<s5



09nmpu5<n<I10

1,0npun=>10
Pn - K03()QUIMEHT HAIeHHOCTH, TPHHUMAaeMBI# no tabn. 3.4;
p - YCHJIHE NpeABapUTEeNbHOTO HATSHKEHUS 6GonTa, NpUHUMAaeMoe o

Tab1. 3.3 H paccunTaHHOoe Mo dopmyie (2).
3.6. PacyeTHOE yCH/IHE CMATHA COEAMHAEMBIX 311eMEeHTOB Ny, Ha ofuH Gont

BBIYHCHIAETCA 1O PpopMyIe:

Nbp =Rbp-7l-72-Et-db, )
rae: Ry - pacyernHoe conporHBieHHe 60NTOBOTO COEAHHEHHA CMATHIO,

npuHHUMaeMoe 1o Tabim. 3.5;

Yt - ko3¢ dHLHEeHT ycioBHii paboThl, 3aBUCAILMH OT Pa3sHOCTH
HOMMHAJIbHBIX AUAMETPOB OTBEpCTHH U GOITOB M NPUHHMAaEMbiil
no tabn. 3.1;

Xt - HauMeHblad CyMMapHas TONMIMHA COSUHACMEBIX 3I€MEHTOB,
CMHHAEMEIX B OJHOM HallpaBICHHH;

d, - HOMHHaBHBIH JUAMETp CTEPXKHA GoNTa, PacroNnoXeHHOro B
IUIOCKOCTH Cpe3a;

Y2 - ko3¢duunenT ycnosuit paboTsl, yqUTHIBaIOILUH pacCTOSHHE

BROJH YCHIHA OT Kpas JIEMEHTa 10 IleHTpa Giikaiiiero orsep-
CTHA H MEXIY LIEHTpaMH OTBepCTHH, NpHHHMaeMEIi no 1a6n.3.6.

3.7. Hecymas crioco6HOCTH 0fHOr0 6onrta Qy, C y4ETOM OJHOBPEMEHHO
NeACTBYIOMMX B COSAMHEHUH CMATHS H TPEHHSA, BRIUMCIIETCS N0 dopMyne:

Qp, =Ku Q1 4Ny, )

rae K, - K03 pULUMEHT, YYHTHIBAIOLINI CHIXXEHHE NPEABapUTEIBHOIO
HaTsHKeHHA 60ATOB mocie o6lero CABUra B COSAUHEHNH, IPUHH-
MaeMBblii o Tabn. 3.1;

Qun - pacyeTHOe yCWINe BOCIPMHUMAEeMOe TPEHUEM M BBIYHCIiEMOe
no dopmyne (3);
Nf - YMCIO pacyeTHHIX MIOCKOCTel TpeHus;

Nip - pacyeTHOe yCHJIHE CMATHA, BRIYHUCIseMoe 1o dopmyie (4).

3.8. Konnyectso 6051108 1 B COEfHHEHNH NP NeHCTBUM NPOLONLHON CHIBI
N crneayer onpegenars no gpopmyne:

n EN/]vmin (6)
rae: Ny~ MeHblllee U3 pacHyeTHBIX YCHIHiA 11 ogHoro 60ita Qp, ¥ Nps,

BBIYUCNIEHHBIX NO opmynam (5) u (1).
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B oaHocpesHbIX COeIMHEHNAX KONHYECTBO 6OITOB ROJDKHO ObITH yBEIU4EHO
NpOTHB pacyeTa Ha 10%.

JlomyckaeTtcsi IPUMEHSTh B IIPOEKTaX coefiMHeHHs Ha Gonrax 6e3 KOHTPO/H-
PYeMOoro HaTshkeHus 6oToB. PacueT Takux coeAMHEHMH CleayeT NPOM3BOIUTS N0
dopmyne (5) 6e3 yueta Bnuanus Tperus (Qun = Npp) IIPH YCIOBHH BHINONHEHHS
. 4.11 +4.19 CHull 3.03.01-87.

IIpo4HOCTE 3NEMEHTOB, OCNAGNeHHBIX OTBEPCTHAMHM MOX GONTHI, chaexyeT
NPOBEPATH C YHETOM IONHOrO OCJIabeHUa ceueHui.

3.9.TlpenensHrie ycunus Ha GonTel no cpesy Nis, cMATHIO Ny, TperHIO K,
Qun * N M CMATHIO C YYETOM TPEHHS B ABYX Cpe3HbIX GPUKLHOHHO-CPE3HBIX CO-
exuHeHusx npy p=0,35, § = 2,0 MM, Zt = 10 MM, 4ncie 6ONTOB B COEANHEHHH N =
10, mpu cratuyeckoif Harpy3Ke, NpPHUBEAEHH! B IPUIOKEHHH 2, [10 TPEHHIO H CMA-
THIO B IPHJIOKEHUAX 3 ¥ 4.

Tabnuua 3.1. Koaspduumenrts ycnosuit pabotsl ), 3aBHcAIMii OT pasHo-
CTH HOMHHAJIbHBIX JHAMETPOB OTBEPCTH M GonToB, K, yuuThIBaromit cCHHKeHHe
MpEABAPUTENLHOrO HATKEHUS GONTOB nocne O6Iero CABUIa B COEAMHEHUH U Yps.

- Pa3nocTs HOMMHAIIBHBIX IMaMeTpoB oTBeperuil | [IpuMensercs
Yenosroe 1 6oNTOB 5, MM B pacyeTHO#H
Obo3Havyenne 00,3 1,0 2.0 3.0 dopmye
T L1 1,05 1,00 0,90 “)
K, 0,90 0,85 0,80 0,75 )
Yos 1,00 0,90 (1)

Tabmuua 3.2. PacueTHsle CONpOTHBIICHHA OONTOB cpe3y

VcnosHoe | Hanpsokes- Pacyernsie conpoTtHBieHus 6onros,

OGo3Haye- | HOe cocTOsA- MTTa (krc/cM?) K/1accoB POYHOCTH
HHE HHE 5.6 8.8 10.9
Rys Cpes 190 (1900) | 320(3200) | 400(4000

Ta6muna 3.3. Yeunus npeapapuTensHoro HatshkeHus 6onros

Hua- Veunus npeaBapuTensHOTO HaTshkeHHA 6oaro P ,xH (1c)
MeTpsI KJ1aCCOB NPOYHOCTH
6onron
MM 5.6 8.8 10.9
M16 43 4,4 82(8,3) 114 (11,7)
M20 67 (6,8) 132 (13,4) 178 (18,2)
M24 97 (9,9 190 (19,4) 256 (26,1)




Tabnuua 3.4. KoapduuueHTs! TpeHHUS H HaIEKHOCTH

Koadduument nanex-
HOCTH Yy, IPH Harpy3ske

Cnoco6
peryim- Y [IpH Pa3HOCTH HOMH-
Ko3¢- | HampHBIX AHaMeTpPOB
pOBaHHS N
¢uum- | orsepctuii u Gontos J,
Cnoco6 o6paGotku (o4ucTKH) CO- :::?:);'_ €HT MM
€IHHAEMBIX TOBEPXHOCTEH ropmo | TPE AHHAMHYe-
HUSA, 1 CKOt ¥ TIpH
MOMEHTY BUHAMH- | "o o,
3aKkpy- yeckoit 1 ’
YHBaHHSA npud=3 crarue-
CKO# H npH
8=1+3
. JlpoGemetHeiit unu apoGecrpyii-|{ mnoM 0,58 1,35 1,12
HBlll JBYX moBepxHoCTel Ge3
KOHCepBallH{
. To xe, ¢ KoHcepBauHeit (MeTai- - 0,50 1,35 1,12
nu3auyeit) pachbUIeHHEM LUHKA
WK aTIOMHHHSA
. JApobbio oxmHolf moBepxHOCTH ¢ -“- 0,50 1,35 1,12
KOHcepBanHeii MIOTHMEPHBIM
KJleeM ¥ NochmKoi kapGopyHnzao-
BBIM MOPOLIKOM, CTaNbHBIMH
meTkaMH 06e3 KOHcepBamuu —
JApYyrofi MOBEpXHOCTH
. TasonnameHHEIH JABYX ITOBepx- - 0,42 1,35 1,12
HocTell 6e3 KOHCepBaluu
. CranbHEIMM LIETKAMH ABYX IO- - 0,35 1,35 1,17
BepxHOCTeH 6e3 KOHCepBallny
6. Be3s o6paboTku - 0,25 1,70 1,30
7. OxpalleHHble 1OBEpXHOCTH -“- 0,18 1,70 1,30

Tpumeuanue: lonyckatoTes Apyrue cnocobsl 06paboTkH coeaHHAEMBIX MOBEPX-
HocTeit, ofecnieynBaonIue 3Ha4eHus kodGAHUIMEHTa TPEHHA | He
HI)Ke YKa3aHHBIX B Tabiule.




Tabnuua 3.5. PacueTHble conpoTHBaeH s Ry, GONTOBBIX COEAUHEHIH CMATHIO.

Harpysxa PacueThble conpoTHBieHHs Ry, PH PaCCTOSHUAX OT LEHTPA
(cm.Ta6n.5.1) GonTa 10 Kpas JJIeMeHTa

1,5do <a<2do 2do <a <3do a>3do
Junamuyeckas, 0,94 Ry, 0,94 Ry, 0,94 Ryy
Ui KOHCTPYXUMi
1 rpynnst
Cratuyeckas, s 1,17 Ry, 1,48 Ry, 1,48 Ry,
KOHCTpyKLHi 2
TpYTHbI
Crarudeckas, Juist 1,17 Rin 1,48 Ry, 1,58 Rys
KOHCTpYKuMH 3
rpynnsl

OGo3nayenns, NpuHATHIE B TaGl. 3.5: a — paccTosHMe BIOIb YCHIAHA OT Kpas dJie-
MEHTa JI0 lieHTpa 6numxalimero oTBepcTis, do-HOMUHANBHEIH AMaMETp OTBEPCTHS,
Run — BpEMEHHOE COMPOTHBIEHHE CTAIIH COEAHHAEMBIX NIEMEHTOB Pa3phiBY.

Tabawuna 3.6.
PaccrosiHue oT xpas 3neMeHTa 1o | Koadduument ycnopuit paGorsi
neHTpa GmmKajinero oTBEpCTHA H | COSAMHEHUA ¥
MEXIY LIEHTpaMH OTBEpPCTHi

1,5 do 0,8
2,0 do 0,9
2,5do 1,0
3,0 do 1,1

4. TPEBOBAHHA K BHITIIOJIHEHUIO OTBEPCTUI

4.1. Bce MOHTaXXHbI€ OTBEPCTHA NOJDKHBI OBITH BBIIOJHEHB! B COOTBETCT-
BUH ¢ poekToM KM Ha npeAnpHATHH-H3TOTOBUTENE METAUIOKOHCTPYKIMIA € yde-
Tom Tpebosannit TOCT 23118-99 «Kouctpykiuu cranpHele cTpouTeNnbHble. O6-
HIHe TeXHH4eckHe yciioBua», CI1 53-101-98 «M3roToBnenre U KOHTPOJIb Ka4ecTBa
GTANBHBIX CTPOMTENBLHBIX KOHCTPYKIHI», JONONHHTENBHEIX TEXHAYECKHX TpeGo-
BaHU# MOHTXXHOH OpraHH3alk} ¥ HACTOALIMX PeKOMEHaluMi.

4.2. OGpasoBaHHE OTBEpCTHIl MEHBILUEro AUaMeTpa C Mocrexywomie# pac-
CBepIIOBKO#i oMmycKaeTcs B CiIydae, eClH 3TO ykasaHo B npoekte KM.

4.3. OrtBepcTus B pacdeTHBIX GONTOBBIX COSAWHEHHAX CIIERYET BHIMOJHATH
no walnoHy co BTyJIKaMH, Ha NOTOYHBIX NMMHMAX MM ctaHkax ¢ YITY. [pu atom
npefenbHble OTKIOHEHHS THAMETPOB M PACCTOSHHUH MeXIY LEHTPaMH OTBEPCTHIH
B IpyIne He DODKHBI IPEBBIILIATh YKa3aHHBIX B Tabu1. 4.1.




Tabnuua 4.1. IpenenbHele OTKIOHEHUS OTBePCTHH

Pa3HocTh HOMUHANBHEIX AuameT- | 0,3 (koHuYe-

poB oTBepcTHit H 60NMTOB §, MM | ckHe 60THI) 1,0 2.0 3.0

Tpenensoe  orkaoHenue aua- £02 +0,6 +1,0 +1,0
METpOB OTBEpCTHH

IpenensHoe oOTKIOHeHHE pac-
CTOSHUH MEXAy LEHTpaMH OT- +0,2 +0,5 +1,0 +1,0
BEPCTHIA B rpymne

4.4. Jlomyckaetcs npoynctka 20% oTBepCTHiT CBEpIOM, AUaMeTP KOTOPOro
paBeH HOMHHAJIBHOMY ZnWaMerpy otsepcTHd. Kamubp mmametrpom Ha 0,5 MM
MEHbIlIe HOMHHANBHOTO THAMETpa OTBEPCTHH, HomkeR npoxoauts B 100% otsep-
CTHH COENUHAEMBLIX 2IEMEHTOB IIPH KOHTPONbHOH c6opke KOHCTpYKUHMiH (Kpome
OTBEPCTHI MO KOHWYECKHE GONTEI).

5. KOHCTPYKTHUBHBIE TPEBOBAHMA

'5.1. PexomenyeMEle 0G1acTH MPHMEHEHHA (PHKUHOHHO-CPE3HBIX COENHHE-
HHit NIPH Pa3HOCTH HOMHHAJIBLHBEIX AHAMETPOB OTBEPCTHH U 60NTOB KO 3 MM IpH-
BesieHs! B Tabu.5.1.

5.2.Tlpu HasHavueHMH AHAaMETPOB OTBEPCTHH HEOOXONMMO YYHTBIBATH BIIHs-
HHE OCTaTOYHBIX NepeMeLIeHHH CIBHra Ha oBeieHHe KOHCTPYKIHii (cM. 1. 1.5).

Ta6nuua 5.1. O6macTn npuMeHeHAs GPUKIHOHHO-CPE3HBIX COSAHHEHHIH

T'pyn Pa3sHoCTh HOMHHANBLHEIX AHAMET-

TIa KOH- _poB &, MM

Nk Venosus paGoTs! coeuHEHHs 10 [ 20 ] 30

e KJ1acCHI IpoyHocTH GonroB
5,6;8.8,109

1 B koHcTpyKLHsX, pafoTaloliux B 0cobo
TSDKESbIX YCHOBHAX WIH MOABEPraioluXcs
HENoCpe/ICTBEHHOMY BO3JAEHCTBHIO 3HAKO-
NepeMeHHBIX, AWHAMHYECKHX, BUOpauu- + - -
OHHBIX HJIM NOJBHXHBIX Harpysok, B TOM
4ycie B KOHCTPYKLHAX, PACCUUTHIBAEMBIX
Ha BbIHOCJIMBOCTD

2 B xoHcTpyKLHsAX, paGoTalomMX NMpH CTa-
THYECKOH Harpyske, I/11 KOTOPBIX JOMycC-
THMBI OrpaHHYEHHbIE NepeMEILCHUS CBH-
ra

3 B KOHCTpyKumsx, B KOTOPBIX Nepemeiie-
HHUS COBUIra B CO€IMHEHHMAX HE OrpaHHye- + + +
HBI




VYcnosrbie 0603HaYEHMA:
«t» — JOonycKaeTcs,
«-» — He AONyCKaeTcH.

5.3. HoMunanbHbIe fHaMeTpBl OTBEPCTHH NMpuBeaeHs! B Tabn. 5.2,

Tabiuua 5.2
HomunansHste auameTpsl HomunansHele npameTpsl
6onTOB, MM OTBEPCTHI, MM
16 17; 18; 19
20 21;22;23
24 25; 26; 27
22 (KxOHHYECKHE) 223

5.4. Pe3r6a Gonta, BOCHPUHUMAIOLIErO CABUTAlONIee YCHITKE, KaK [IPaBUNIO HE
JODKHA HAXOAUTBCA B INIOCKOCTH CPe3a M OTCTOATH OT HEe Ha PACCTOSHUH, paB-
HOM HE MEHECE MOJIOBHHBI TONILUHBI npuner‘a.lomero K rai—‘n(e JJIEMCEHTA.

5.5. BonTs! cemyeT pa3MelaTh B COOTBETCTBHH ¢ Tabu. 5.3.

Tabnuua 5.3. Ycnosus pasmenenus 6ontos

XapaKTepHCTHKH pacCTOAHHMA

PaccrosHus npu

pasMelleHny 6oaToB

1. MuHHMaNBHOE pacCTOsHUE MeXAY LieHTpaMu 60JIToB B

mo6GoM HampaBlIEeHHH:

a) B COeAMHAEMEIX DJIEMEHTaX U3 CTANIM C NpeAesioM 2,0d,

Tekydectd o 380 MITa (3900 Kl"C/MM?

6) 10 xe, cbrue 380 MIla (3900 krc/mMm°) 3,0d,
2. MuHHMaJIbHOE pacCTOSHHE OT LieHTpa Gonta a0 kpas

aNeMeHTa:

a) BIOJIb YCHITHA 1,5 d,

6) nmonepex ycwius 1,2d,
3. MaxkcuManbHOe paccTosiHMe OT HeHTpa Gonra g0 xpas 4,0d, win 8,0t

JJIEMEHTAa

4. MakcumanbHoe MeXJIy LIeHTpaMH OTBEpCTHi
B KpalHHX pagax
B CPEJIHMX pANax:
a) MU pacTAKEHUH
6) npu cxaTHn

8,0d, unn 12,0t

16d, unu 24t
12d, unu 18t

d, — nnameTp oTBepcTus ang 6onta
t— TonuMHa HanboJiee TOHKOTO HapyXXHOTO 3/IEMEHTA.




6. TPEBOBAHUA K MOHTAXHOM CBOPKE KOHCTPYKLIMIA

6.1. MoHTaxHy10 c60pKy KOHCTPYKIIHH € pac4eTHBIMH (PPHKIIHOHHO-CPE3HEI-
MH COEIMHEHHAMH HEOOXOMHMO OCYNIECTBIATh B COOTBETCTBMH C TpeOoBaHMAMHI
Hactosux pexkoMeraanui 1 CHull 3.03.01-87 «Hecymmue u orpaxiatoiue KOH-
CTpYKUHM» m.0. 4.20+4.35.3aganHoe ycHnne HaTsDkeHHA GonToB cnenyer obecne-
4HBaTh 3aTHKKOH raek A0 pacHeTHOro MomeHTa 3akpyuusanua (n. 4.28 CHull
3.03.01-87).

6.2. BeinonneHHe COeNMHEHHUI H HX NPHEMKY CleAyeT IPOU3BOAMHTD IO Py-
KOBOJCTBOM JIK1IA, HAa3HAYEHHOIO OTBETCTBEHHAIM 32 BHIIIOJIHEHHE 3TONO BHAA CO-
€IMHEHHH MPHKA30M [0 OpPraHU3aLHH, IPOU3BOAALIEH ITH paGoThL.

6.3. K BBINONHEHHNIO COeIMHEHHIT AOIMTyCKaeTCs MepCoHall, MpoIueAnAi cooT-
BETCTBYIOUIYIO MOATOTOBKY ¥ MMeloluil yaOCTOBEpeHHE O HOMyCKe K YKa3aHHBIM
pabotam.

6.4. TexHONOrHYECKMI Npouecc BHIMOJHEHHA coeAuHeHuii [7] Brmouaer
CAeAYIOLIHE OTepariii:

- TOArOTOBKY KOHTAKTHBIX OBEPXHOCTEH 371EMEHTOB;

- TIOAroToBKY GONTOB, raek u iaiib;

- c6OpKy coeguHeHHiIt;

- HaTsKeHHe 6ONTOB Ha IPOEKTHOE YCHUIIHE;

- KOHTpONB KayecTBa BBHIIIONHEHHA COeAUHEHHH C 3aHECeHHEeM pe3ylbTaToB
KOHTpOJIA B XKypHan (mpunoxensue 5 CHull 3.03.01-87);

- TepMETH3alHIO COSAUHEHHIA.

6.5. PacKkoHcepBaLMIO METH30B M HaHECEHHE CMa3Kd Ha pe3bby 601TOB M
raek peKOMeHIyeTCs IPOM3BOAUTE TYTEM KHIITISHHA UX B Boje (He MeHee 10 Mu-
HYT) ¢ 106aBJIeHHEM MOIOIIETO CPe/ICTBa, C MOCIEAYIOmeH MPOMEIBKOH B ropsieM
BUAe B CMeCH, cocrosuueil u3 15+25% HeatwnnpoBanHoro 6eHsuHa #H 75+85%
MaII¥HHOIo Macna.

6.6. B cobpanHoM nakere ()pPHKIHOHHO-CPE3HOIO COEAHHEHHA, 3aQHKCH-
poBaHHOM Mpo6kaMy, JOMyCKaeTcs YepHOTa, He NPENsTCTBYIomas cBoGoauo#, 6e3
niepexoca, nocraHoske 6onros B 100% orBepcTHit Kakporo coepunenus. Momyc-
Kkaetcs npounctka 20% oTBepcTHi CBEPIIOM, HAMETP KOTOPOTo paBeH HOMHHANb-
HOMY JIUaMeTpy OTBEPCTHA.

6.7. Tlox ronosku 60JTOB W raiiky cieAyeT yCTaHaBIUBaTh NO ONHOW KpYT-
Jio#i maiibe (cM. Tabi. 2.1).

6.8. 3akpemiieHHs raex oT CaMOOTBMHYMBAHHA NIPH HaTsKeHMH 60iTOB Ha
ycHnus, yKasaHHble B Ta6n. 3.3, He TpeOyeTcs.



TMpunoxenne 1

ITnowans ceyenus Gontos cornacHo CHulT I1-23-81
H MHHUMAJIbHOE BpEMEHHOE CONPOTHBJIEHHE GOITOB pa3phiBy
cornacuo ['OCT 1759.4-87

Juametp Gonta, MM 16 20 24
[nomane cedenus Gonra| 2 0f 3,14 452
6pyTToO, A48, oM®

IMnomans cevenus Gonra 1,57 2,45 3,52
HETTO, 46, CM
Knacc npoyrnoctu 6ontoB 5.6 3.8 10.9
MpuHuManpHOE BpeMEHHOE 830
conpoTuseHue GONTOB pas- 500 800* 1040
pbiBy, Rbun, /MM’

* - s 6011TOB THAMETPOM 16 MM.



¥ CMATHIO C y4eToM TpeHUs Q6y B ABYXCpe3HbiX (n=n;=2) GPHKINOHHO-CPE3HBIX COSUHEHMAX

IpenenpHeie ycunus Ha 6ontst no cpesy Ne;, cmatuio Ne,, Tpenuio Ku-Qes,, -hf

npu p= 0,35, 8 =2 MM, 2t = 10 MM, a=2,0d,
qucie 6onToB B coeauHenuy n > 10 npu craTHyeckoi Harpyske

TIpunoxenue 2

Jnametpnl | Knacce Yewms cpesa | Cocrapnsmio- | Ilpenenbhble ycunns GONTOBBIX COEAHHEHHH H3 CTANH C BpEMEHHBIM
Gonros npoyHocTH | GontoB Nbs | mias noTpesmo conpoTusienuemM, kH (tc)
6oTOB KH (T¢) KuQy, g 390 MTTa (4000 xrc/cM’) 500 MITa (5100 xrc/cm®)
KH (rc) Npg, KH(TC) | Qony KH (T€) | Yp- Nog,KH(TC) | Qbn, KH (7€)
5.6 68 (6,9) 25,8 (2,6) 92 (9,31) 110 (11,2)
M16 8.8 116 (11,8) 49,0 (5,0) 66 (6,7) 115 (11,7) 84 (8,6) 133 (13,6)
109 150 (15,3) 68,2 (7,0) 134 (13,7) 152 (15,6)
5.6 105 (10,7) 40,0 (4,01) 122 (12,4) 145 (14,7)
M20 8.8 180 (18,4) 79,0 (8,0) 82 (8,4) 161 (16,4) 105 (10,7) 184 (18,7)
109 235 (24,0) 106,4 (10,8) 188 (19,2) 211 (21,5)
5.6 152 (15,5) 58,0 (6,0) 156 (16,01) 184 (18,9)
M24 8.8 260 (26,0)5 113,6 (11,4) 98 (10,0) 211 21,4) 126 (12,9) 240 (24,3)
10.9 338 (34,5) 153,2(15,6) 251 (25,6) 279 (28,5)
M22
KOHHIE 1 10.9 268 (27,3) | 129(13,2) 100 (10,2) (229 (23,4) 128 (13,0) |257(26,2)
CKHe TIpH ’ i
0=0,3 MM

S
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Ipunoxenne 3

PacuetHble ycrnus Quy KOTOpble MOTYT GBITE BOCIIPHHATEI OQHOM NOBEPXHOCTRIO
TPEeHHS COEAMHAEMBIX /IEMEHTOB, CTAHYTHIX ONHHM GoaTOM
npu p=0,35 n 3=1+2 MM

JuaMeTpsl Knaccst npod- | Qpn IpH HHCHE GonrtoB B coeanHenuy, kH (1c)
6onTOB HocTH 6oTOB n<§ 5<n<10 n»10
Mi6 5.6 10,3 (1,1) 11,6 (1,2) 12,9 (1,3)
8.8 19,6 (2,0) 22,1)2,3) 24,5 (2,5
10.9 27,3 (2,8) 30,7 (3,1 34,1 3,5)
M20 5.6 16,0 (1,6) 18,0 (1,8) 20,0 (2,0)
8.8 31,6 (3,2 35,6 (3,6) 39,5 (4,0)
10.9 42,6 (4,3) 47,9 (4,9 53,2(54)
M24 5.6 23,2(2,4) 26,1 (2,7 29,0 (3,0)
8.8 45,4 (4,6) 51,1 (5,2) 56,8 (5,7)
10,9 61,3 (6,3) 68,9 (7,0) 76,6 (7,8)

Mpunoxensue 4

Pacyernele ycunua Ny, KOTOpsie MOTYT GBITh BOCHIPHHATHI OHHM 6orrom M20 Ha
cmatre npk It = 10 MM, a = 2d, u R, = 390 MITa (4000 Kkr/cm?)

XapakrepucTHKa Harpy- Pacuernsie ycunus N, npy 5, mm KH (1c)
30K M rpynna KOHCTpYK- 0,3 1,0 2,0 3,0
ui
JluHamudeckas IS KOH- 73 70 66 60
crpykuuii 1 rpynmnst (74 an (6.8) 6,1)
Cratuyeckas Jjii KOHCT- 90 86 82 74
pykumii 2 ¥ 3 rpynns 9,2) (8,8 8.9 (7,5
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