Набор лекций по 6-й теме 6  Соединения элементов строительных конструкций.

6.4 Болтовые соединения 
[image: image1.png]8.1.2. BonToBbie coeanHeHns

Obuwe crenennst

BoJTbI IPUMEHSIIOT Vst COSAMHEHHS] META/LTMYECKHMX KOHCTPYKLIMIA
TIpM UX MOHTaXe. BoNTOBEIE COeIMHEHNS METAUTMYECKHMX KOHCTPYK-
LM 110 CPABHEHMIO CO CBAPHBIMM COEIMHEHMAMM GOJiee MeTaIIIOEM-
KM, ¥ OTBEPCTHSI JUIsi GONTOB OCNaGISIIOT CeyeHNe COSAMHSIEMBIX dJie-
MEHTOB, HO MX HCTIOJIb30BAHHE 3HAYMTEIIBHO NPOLIE, TAK KAK HE Tpe-
GyeT CBapOYHOTO 0GOpPYIOBAHMSI.

Paznmuyaior 60Tl rpyGoii, HOPMAJIBHO# 1 MOBBILIEHHON TOYHOC-
TH, @ TaKXe BHICOKONPOYHBIE GONTH. BONTH nensiTest Ha KJlacchl, KO-
Topble 06o3HaualoTCs IByMst Lidpamu (Hanpumep, 4.8), Kiace Gonra
npuHKUMaeTcst 1o Ta61. 57* CHuIT 11-23-81* B 3aBUCHMOCTH OT KIlM-
MaTHYECKOTO paloHa CTPOMTENILCTBA M XapaKTepa GOJITOBOTO coe/m-
HEHMsI, B KOHCTPYKLIMSIX PEKOMEHZYETCsi IPUMEHSITh GOJITHI Kilacca 5.6
HOPMAJIbHOH TOYHOCTH.
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Boame: apyboii u HopmaabHoli Mo4HOCMU PA3NMYAIOTCS BEJIMYMHON
JIONyCKa Ha OTKIIOHEHHE inameTpa GoJita oT ero HoMuHana. Bonts
CTaBsITCS1 B OTBEPCTHS IMaMeTPOM Ha 2—3 MM GoJibllie iMameTpa Gosi-
Ta. OTBEPCTHSI BLINOJHSIOTCH TPOJIAB/MBAHHEM WITH CBEDIICHHEM B OT-
JeNbHBIX JieMeHTax. [Tpy TakoM BBINIOJIHEHNWH OTBEPCTHI B COGpaH-
HOM COCTOSIHHH OTBEPCTHS! B 9JIEMEHTaX COBIIAJIAIOT HE TIOJIHOCTHIO,
YTO NPUBOJIMT K HEPaBHOMEPHO# paboTe OTAENILHBIX GOJITOB U MOBbI-
waet neopMaTHBHOCTB coenHenmst (kiace TouHoct B u C). TMo-
NOGHHIE COENIMHEHMS PEKOMEHYETCS MCTIOJB30BATh B MOHTaXHBIX
coenMHenmsiX, e 6oNTh paGoTAIOT Ha pacTsiKeHUe WM SIRISIOTCS
KDErexXHbIMU 2/IeMEHTAMU.




[image: image3.png]Bonmi noeviuerHoii mouHocmu oGTauNBaIOTCS HA CTAHKaX M MMe-
10T CTPOTO HWIMHIPHUYecKyIo (opmy. JlnaMeTp oTBEpCTHSI NOJI TaKHe
GonTel npeBbilaeT AMameTp Gonta He Gonee yem Ha 0,3 mm. OTBep-
CTHSI BHITIOJHSIOT B 3apaHee COOPAHHBIX BIEMEHTAX CBCPIICHUEM WITH
paccBep/IBast TIpOANIEHHHIE OTBEpCTHSI. BOITH B TaKHX COSTMHEHMSAX
CHIST TIJIOTHO, YTO YJTyqIlIaeT paboTy COSIMHEHMsT (KJIAcC TOYHOCTH A),
'HO BHITIOJTHEHHE TaKMX COENIMHEHHI YCIIOXHSIETCS N3-3a TpeGoBaHHit
TIOBBILLIEHHOH TOYHOCTH.

Boicokonpoutwie 6oamsi IBISIOTCS: GOJITaMM HOPMAJTBHO# TOYHOCTH,
T.€. CTaBsITCs B OTBEpPCTHsI Golbiiero, yem 60T, nuameTpa. Failku Bei-
COKOIPOYHBIX GOJITOB 3aTATMBAIOTCS CTIELMATTBHBIMH KITIOYaMH, TI03B0~
JISTIOLMMH KOHTPOJIMPOBATH yCHIIHE 3aTskkH. [TosyueHHoe coeniMHe e
PaGoTaeT 3a CYET CHI TPEHUS], KOTOPHIE BOSHHKAIOT TIpH ZICHCTBUYN Ha
'HETO CIBMTAIOLIMX CHJL. JIIsT yBeIMUeHHs! CHJI TDEHMSI IOBEPXHOCTD CO-
€IMHSIEMBIX 3JIEMEHTOB OYMILIAIOT, 06pabaThIBalOT NPOGECTPYHHBIMU
anmnapatamu, TIPOBOJIST OTHEBYIO OYHCTKY M HE OKallIMBaIoT.



[image: image4.png]Pabota 1 pacueT GONTOBBIX COEIHHEHHHl, BHINOIHEHHbIX HA GonTax
TpyGOii, HOPMAJILHO# H NIOBBILIEHHOH TOYHOCTH

B coennHenmsix, paGotaolmx Ha casur (puc. 8.10), pacyer senyT
Ha cpe3 GonTa 1 Ha cMsiTHe GOTaMK METaJUIa COEMHSIEMBIX JIEMEH-
ToB. B coeiMHeHMsIX, BHITIONHEHHBIX Ha GONTax rpy6oii, HOpMabHO#
¥ TOBBILIEHHO#H TOYHOCTH, CHIBI TPEHMSI, BOSHHMKAIOLIME NpH Aeii-
CTBMM CIIBMTAIOLMX CHT Ha COEZIMHEHHE, HE YUMTBIBAIOTCS.

Tpu pacyere Ha pacTspkerme (puc. 8.11) nNpoBosT pacyer Npoy-
HOCTH Ha pacTsDKeHHe GOJITOB, NP 3TOM YYMTHIBAIOT Nylomas Gosrra
HETTO (Mo IMaMeTPy Hape3aHHOI YacTH).

2

N2

Puc. 8.10. PaBoTa G0MTOBOrO COBAMNEHMR Ha CLBMT:
1 cmsITve MUCTOB; 2 nNockocTH cpesa 6onTa
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Puc. 8.11. PaGota GOnToBOro CoeHeHvs: Ha pacTaxeHve

PacyerHoe ycwme N, KOTOpoe MOXeT GBITh BOCTIPHHSITO OTHUM
GoJrrom, ciellyeT onpenessiTh 1o popMynam npu paGore:

Hacpes N,=RyAn,; @7

Ha cmsitue N, = Ry y,d3t; (8.8)

Ha pactsikeHue N, = R4, (8.9)




[image: image6.png](O6o3HaueHus1, npuHsTHE B popmysiax 8.7, 8.8, 8.9:

Ry Ry,
(cM. Tabn. 58*,59* CHuIT 11-23-8

R,,— pacyeTHBIE CONPOTHBIICHUST GOJITOBBIX COCAMHEHHH

1%);

d — HapyXHBIii IMamMeTp CTepXHs GoJiTa;
A=nd*/4 — pacueTHast TUTOLIAAb CEYEHWsT CTEpXHs GoiTa;
Ay,— TUIOLIAIH CeyeHmst 6oiTra HeTro (cM. Tabut. 62* CHulT 11-23-81%);

Yt — HauMeHbILasi CyMMapHast
B O/IHOM Hanpar/icHny;
1, — YNCIIO PACUCTHBIX CPE30B
Ys — KO3(MMUILIMEHT YCIIOBMi [
P O FabJt. 8.3

i

TOJIIMHA JIEMEHTOB, CMMHAEMBIX

paroro GonTa;
xaGOTEI COEIMHEHHS, KOTOPHIi clie-

Ta6mua 8.3

T KOBGOVIERTS! YCTOBWA PaboThI GONTOBLIX COBAMHEHNA
(vabn. 35* CHuM 11-23-81°)

XapakTepucTuka coenvnenus KoadduuueHT ycnosui paborst
coeavHenusy,
1. MroroGonTosoe 8 pacteTax Ha cpes
v omsTIe Ny GonTax:
KNnaccaTovHOCTMA 1.0
KnaccaTouHocTMB M C,
‘BHICOKONPOYHLIX CHEPETYIMPYEMbIM
HATRXEHMEM 09
2. OmroGonTosoe uMHoroGonTosoe s
pacueTe Ha cmaTHe npu a = 1,50
b= 20 B 3neMeNTaX KOHCTPYKUMMS
cranucnpesienom tekysectu, MNa:
£0285 0,8
c8. 285710380 075





[image: image7.png]OGosnasenus, npunsmeie « maGaue:
— PACCTORRYAE BIOT YCHIMS! OT KDast S/EMEHTA [10 LIEHTPA GHAAFILIEr0 OTBED-

T, b — To Xe MEXAY NEHTPaMH OTBCpCTI;
d— fmameTp oTacpern s Gona. Hpuseuante: KoodpuiueHTs, yeraHomneh-

HBi€ B 1103. | M 2, CAEAYET YUHTHBATS OTHOBPEMEHHO.
Kosmyectso 1 60JITOB B COEAMHEHHH TIPH ICHCTBUM NPOJOJIBHOMN
cwiet N criestyer onpenienisth 1o dopmyne

N

n>
YNoin

(8.10)

e N, — MeHblliee M3 3HAYCHHIH PACYETHOTO YCWINS JUISi OIHOTO
GosTa, B3TOE U3 YCIIOBHIH NIPOYHOCTH Ha Cpe3 WIIM CMATHE (Ha pacTsi-
KEHHE JUls PaCTSIHYTBIX GONTOR).



[image: image8.png]PaccTosiHue Mex 1y LIEHTpaMy GONTOB B JII060M HanpaBIeHUH:

® MUHUMaJIbHOE 2,5d (JUTsi COEMHSIEMBIX 3JIEMEHTOB U3 CTallM C
TIpezieNioM TeKydecTH cBbitie 380 MITa — 3d);

® MakcuMabHoe 8d wim 121,

PaccrosiHye oT ueHTpa 6osTa 110 Kpasi 3/ieMeHTa:

® MHHMMAJTLHOE BIOJb YCHIHs 2d;

® MHHUMATLHOE TIOTIEPEK YCHJTHSI, TP OGpe3aHHbIX KPOMKaX JiH-
c7oB 1,5d, npokaTHbIX KpoMKax 1,2d;

® MakcuManbHoe 4d wim 81.

PaccTosHye OT LieHTpa GoJITa JIo Kpast 37IeMEHTa JUTst BBICOKOIPOY-
HBIX GOJITOB:

® MHUHUMAaJTbHOE NpH JII060# KPOMKe M JII0GOM HamnpaBJIeHUH YCH-
st 1,3d (d — nvamerp oTeepeTyst Wisi GoITa, £ — TosllMHa Hanbosee
TOHKOIO HAPYXHOTO JIEMEHTa).

JUtsi IPUKpEIUIEHHs POKATHBIX 3JIEMEHTOB GoJTaMy (YTOJIKOB,
JIBYTaBpOB, IIBEJIEPOB) HEOGXOIMMO OTIPENIENISTH PACCTOSTHHUE 110 LIEH-
Tpa OTBepCTHii (PHCKH) 10 TabNHIIaM, IPUBEICHHBIM B CIIPAaBOYHOI
nuTepatype. BoJIThl paccTaBisiioTCst pslaMy WK B LIAXMATHOM TIOPSLI-
ke (puc. 8.12).

a)

Puc. 8.12. Paccranoska 60nToB: a) pAgamy; ) B LAXMATHOM OpAIKe




[image: image9.png]PaGota u pacuer GONTOBLIX COEIMHEHHIT HA BHICOKONPOYHBIX GO.ITAX

‘CoeivHeHusi Ha BHICOKOTPOYHBIX GONTax paGoTaloT 3a CYeT TPeHHSI
TIOBEPXHOCTE COEIMHSIEMBIX /IEMEHTOB (pHc. 8.13).

PacueTHoe ycuime, KOTOpoe MOXET GBiTh BOCTIPHHSITO KaX/IOH
TIOBEPXHOCTBIO TPEHHS COCTMHSIEMBIX JIEMEHTOB, CTAHYTHIX OTHHM
Gorrom,

0,- RoviAutt.

Y (8.11)

e Ry, =0,7R,,, — pacueTHOE CONpOTHBIIEHHE PACTSKEHHIO BBICOKO-
nipotHoro Goita (R,,, — HauMeHbIIee BpeMEHHOE CoeIMHeH e GOITToB,
nipusuMaetcst o Tabi. 61*CHuII 11-23-81%);

Y, — KoobdHIWEHT ycioBHsi paGOThI, 3aBHCSILLMIL OT 1 — KONMYeCTBa
6ontos (y,=0,8 nipu n < 5; 0,9 ipy n=5-9;y,= 1,0 npu n > 9);





[image: image10.png]A,, — TUIoIamb ceveHms GoTa HeTTo (Onpenensiercs 1o Tabi. 62*
CHwITI1-23-81%);

R — koadypULIMEHT TpeHMsI, IPMHUMaeMEIii 1o Ta6n. 36* CHull
11-23-81%;

Y» — KO3()DULIMEHT HANEXHOCTH, NIPUHUMaEMBIii 110 Tabn. 36*
CHwIT 11-23-81*.
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Puc. 8.13. Coenumerive Ha BLICOKONOsHEX GOMTax

Ycunue HaTsDKeHUs! BHICOKONPOYHOTO 60siTa P KOHTponHpyercst
TIpH M3TOTORJICHNH COCAMHEHHSI 11O MOMEHTY 3aKPyuMBaHHs! WITH 110
YITy IOBOpOTA TaiKu.

P=RyA,,. (8.12)
KonmuecTBo BHICOKONPOUHEIX GOJITOB B COENMHEHHH
n> N/(Qukr), @®.13)

17ie k — KOJIMYECTBO NMOBEPXHOCTEH TPEHHS COEIMHSIEMBIX JIEMEHTOB;
v — koaddpuLmeHT yenioBmii paboTsl (cM. Tabn. 2.3).




[image: image11.png]DyniamMeHTHble GOITBI

Jnst coennHenmsi 6a3bl CTaIBHOM KOJIOHHBI € ()YHIAMEHTOM MC-
ToNb3yIoTes hyHIaMEHTHBIE GONITE! (aHKepHbIE GOJTHI).

@DyHnameHTHble GOJITH paGoTaloT Ha PacTsiXeHHe, KOTOPOe BO3HH-
KaeT npv niepefiaye Ha yHIaMeHT M3rHbalolX MOMEHTOB OT KOJIOH-
HBL JUist LeHTPaJIBHO-CXAaThIX KOJIOHH pacTsITMBAloLLiee YCHIINE TpH-
HMMAIOT YCJIOBHO paBHBIM 15% OT yCWIIMst CXaTHsi KOJIOHHBI, TeM ca-
MBIM YUMTHIBAIOT CITyYaiHble H3rMGalolMe MOMEHTDI, KOTOpbIE MOTYT
BO3HMKHYTD B KOJIOHHE.



[image: image12.png]Jmamerpnl 6onTos KoneGmorest ot 12 no 140 mm. PacueTHbie co-
NpOoTHBIIeHMsI GOJITOB MpHHUMaloTCst 1o Tabu. 60* CHulT 11-23-81*.

BOJTH 3a/1E/HBAIOTCS B GETOH (hyHIAMEHTa Ha ITYGUHY aHKEpOB-
KM /, KOTOpasi 3aBMCHT OT KOHCTPYKLIMM GOJITOB 1 nuameTpa Gonta
(pwc. 8.14). JInst NnpvBeICHHBIX KOHCTPYKLMI (hyHIaMEHTHEIX 60NTOB
JUIMHA aHKEPOBKW NMpvHUMaeTtcst [~ 35d.

i, dh

~ d=20-36 Mm - d=42-90mm

Puc. 8.14, Dyrpamerisie Gonsi




