Набор лекций по 7-й теме 7  Стропильные фермы.
7.3 Деревянные фермы
[image: image1.png]9.1.3. flepessiHibie u MeTannoaepeesHibie Gpepmbi:
o6nacTs pacnpoCcTpaHeHns u NpocTeiiLume KOHCTPYKUMU

JepessiHibie hepMbl IPUMEHSIIOTCS B NOKPBITHSIX TPaXKIAHCKHX H
TIPOMBILITEHHBIX 3IAHHIA, TIPOJIET KOTOpBIX Gosiee 9 M, TaK KaK HACJIOH-
HbIe CTPONHJIA PH GOJTBILMX NMPOJIETaX MEPENAlOT 3HAUHTEITbHBIN pac-



 [image: image2.png]10p Ha CTEHBI M B CBSI3N C 3THM NPUMEHATLCA He MoryT. ITponeTst
JIepeBIHHBIX (bepM HasHauatoTcsi oT 9 110 36 M, nHorna Gonpine. Mx
BricoTa mpuHmMaeTest (/,— /o)l
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Puc. 9.6. Cenau NOKpLITYS NPy KeNe306ETOHHBIX KDOBENBHBIX NANTAX:
1— TemnepatypHbiii WOB; 2 — epmbi; 3 — PacropKy; 4 — rOPUIOHTasbHbIE
CBR3U; 5 — BEPTUKANbHIE CER3V; 6 — XENEI0GETOHHBIE NANTH;

7 — XeNe306ETOHHBIE KONOHHS!




[image: image3.png]YunThiBasi, 4T0 B KOHCTPYKLIMSAX Ha PACTSXKEHHE IPEBECHHa paGo-
TaeT XyXe, YeM Ha cXaTHe, Hanbosiee OTBETCTBEHHBIMM AJIEMEHTAMH
B IEpeBSIHHBIX (hepMax SIBNISAIOTCA PACTAHYTHIE CTEPXHN. B coBpemeH-



 [image: image4.png]HBIX KOHCTPYKLIMSIX (DePM PacTSIHYTHIE IEPEBSTHHBIE CTEPXHH OGBIYHO
3aMEHSIOTCS METAJLTMYECKUMU CTEPXHSIMH, U TIOJTy4l0T B 3TOM CITy-
4ae MeTayiofiepeBsHHYI0 (hepMy. MeTaionepeBsHHbIC (hepMbi 4acTo
BHITOJTHSAIOTCS € KJICEHBIM BEDXHHM T0SICOM M KJICEHBIMH CXATHIMM
CTEPXHSIMH.

HanGonee BHToIHOE ¢ TOYKH 3peHUsT paGOTHI O4YepTaHKe NOSICOB
(HanGoree 5KOHOMMYHOE) — apOYHOE HIIN CErMEHTHOE. J1ist CKAaTHBIX
KPHILL YaCTO BHITNOMHSIOT (DePMBI TPEYTOJBHOTO OYEPTaHMS C PACKOC-
HO¥ PEMIETKO, MPU 3TOM PaCKOCHI PELIETKH HAINPARJISIOT TaK, YT06HI
IUIMHHBIE OKa3BIBATNCh CKATHIMH, 3 KOPOTKHE PACTSIHYTHIMH.

B dhepMax U3 1EBLHOM IPEBECHHBI 1OSICa W PACKOCH NP COCIH-
HEHMSIX Ha BPYOKaX MOTYT BEITONHSITCS TIPSIMOYTONBHOTO (M3 Gpyca)
WK Kpyryioro cedeHusi (M3 6pepeH). Tak Kak LeNbHasi APEBECHHA
©OTpaHMYeHa I10 JUIMHE pa3MepaMt COPTAMEHTA, OT/IENTbHHE YacTH dep-
MBI CTHIKYIOT NPH NOMOLIM HAKJIANIOK Ha Haresisix. B (epme, usobpa-
KEHHOI Ha pHC. 9.7, pacTsIHyTHIE CTONKH BBINIOIHEHbI U3 CTAH KPyT-
Jioro cevenusi. TIpUMEHEHNE CTATLHBIX IEMEHTOB JUIsl PACTSIHYTEIX
CTOEK M YKPETUIEHHE OMIOPHBIX YIIOB CTATBHBIMHU 3JIEMEHTAMH T103B0~
TstioT Goree MPOCTHIMM METOZIaMM OCYILIECTBHTB M3TOTORNIEHHE (hepMbl,
HO BMECTE C TeM BO3MOXHBI BAPHAHTHI BHITTOTHEHHS! MOJTHOCTHIO Jie-
peBsiHHBIX (hepm. [Uist ymydiieHust paGoThl (YMEHbLLIEHHS! IIPOrMboB)
(bepMe NpuIaeTCs CTPONTENTBHBII NofIbeM £

Crporrenent momsestf

Puc. 9.7. fepesswras depma v3 Gpyca

Ha puc. 9.8 nokasaHa KOHCTPYKIIMS! METaJUIONIEPEBSTHHO# CErMeHT-
Hoit pepmbi niposieTom 24 M. TonoGHOTO THITa hepMBl HHITYCTPHATb-
HBI, ¥ 110 CPABHEHHIO C [IPYTUMH JEPEBSTHHBIMU (DePMaMH y HUX MEHb~
wHit pacxon ApeBecHHBl. JIepeBsiHHbIe (pepMbl ¢ KPUBOJIMHEHHBIM




[image: image5.png]Pyc. 9.8. CermenTras MeTannazepessiHas (epMa: 3) FEOMETDINECKAS CXEMa;
6) yansi pepmsic 1— BepxHMli NOAC; 2— LeKy GaLmaKa; 3 — onopHas nuTa;
4 — KU NORC; 5 — NNakKky; 6 — PACKOCH; 7 — nNaHky; 8 — NORKNAZKY,
9— crbikoBbie Haknaak; 10— Haknaaky; 11— 6ommsi; 12 — yanosoii Gatumak
 peGpam; 13— Bbipea 6 Haknagkax; 14 — GonT; 15— Haknaakw; 16— CeapHON
GaLmex C DEGOSAS!




[image: image6.png]0OYEpTAHUEM BEPXHETO TMOSICa OTHOCUTEJIBHO JIETKHE, HMEIOT HEGOMIb-
LLIOE YMCJIO MOHTAXHHIX /IEMEHTOB, M JIOCTATOYHO NPOCTO PELIAIOTCS
WX y3TH. BepxHuit nosic n3obpaxeHHoi (hepMBl BHINOIHEH M3 KJIEEHOM
npesecHHBl. CTHIKM BEPXHETO MOSICA MEPEKPHIBAIOTCS IEPEBSIHHBIMKI
6pycyaThiMM HaKaaKamMK Ha Gonrax. IIpUKperieH e packocos ocy-
IECTB/IEHO Ha GONTax Yepe3 MeTauIMYecKue HakiIaakn. Huxuii
Tosic (hepMBI BHINOIHEH M3 TIPOKATHBIX YTOJIKOB.

PacueT iepeBsHHBIX (hepM B HACTOSILLEM YYeGHHKE HE IPUBOIHMT-
cs1; Huxe (cM. naparpad 9.2.4) naioTcsi HEKOTOPBIE OCOBEHHOCTH PO~
EeKTUPOBAHMUSA IEDEBSIHHEBIX (hbeDM.



 [image: image7.png]9.2.4. OcOGEeHHOCTN KOHCTPYMPOBAHUS [EePEeBSIHHBIX
bepm

1. Iinst anemMeHTOB epeBsiHHEIX (epm 13 Gpyca (OMOpHEIA y3en
bepMbI Ha T0GOBOIT BpyGKe € oHIM 3yboM — cM. prc. 8.18) ock cTep-
XKHe# OIKHA NPOXOIUTD IO LIEHTPY TSHKECTH TUIOLIAAN HETTO, LISt
bepm 13 GpeBeH 0Ch MOXKHO TNPOBOAMTS 110 LeHTpy GpeBHa (puc. 9.16).

hy — royGuma BpyGKu

™ Lentp oxects niomanm pyrro
e TaxecTu mrowazy Hetro

Pyc. 9.16. lMonoxenve ocedt B yane AepeBHHON GepMbi

2. B y3nax nepeBsiHHBIX (hepM Ha BpyOKax MEXIy BEPXHHM TOSICOM
M HIDKHUM TIOSICOM ycTpaMBaeTcst 3a30p 10—20 MM, KOTOpBIif KOMIEH-
CHUpYET BO3MOXHOe HabyxaHwe IpeBeCHHBI.



 [image: image8.png]3. JlMHa 1I0CKOCTH CKabiBaHus [, pMHNMaeTcs He Mewee 1,5k,
T2ie h— MoNHast BLICOTa CeueHMs! CKAILIBAEMOTO EMEHTa.

4. Tiy6uma Bpy6ku h, ipuHIMaeTCs He Gortee '/, B IpOMeXyTou-
HBIX y3J1aX U He Gotee '/3h B OCTANBHBIX CITyuasix, NPy 3TOM Dy6uHa
BpYGOK B 6PyChAX NOMXHA GHIT He MeHee 2 CM, a B 3JIeMEHTaXx, Bbi-
TIOJIHEHHBIX M3 KPYIJTBIX JIECOMATEPHAIOB, — He MeHee 3 cM.

5. KoHBKOBBI# y3est hepM MOXET BHITIQNIHATLCS B BHJIE 0GOBOrO
yriopa ¢ HaKJIalkaMH, CKperuisieMbiMu Gorrramu (puc. 9.17).

Puc. 9.17. KonexoBbit yaen meTannozepessiibie Gepmb (106080 ynop):
1— Haknanka; 2 — Gonmi




[image: image9.png]XKenesobeToHHbIe (hepMBI IPUMEHSTIOT IpH nposieTax 18, 24, 30 M.
XKene3o6eToHHBIE (hepMBI TSDKENTBIE, B M3TOTOBIEHMH TPYLOEMKH, UX
TIPHMEHEHHUE OTPABIAHO TOJIBKO C TOYKH 3peHHsi SKOHOMMU MeTajuia
(pacxox CTanu MPUMEPHO B J1Ba Pa3a MEHBLLE 110 CPABHEHHIO CO CTATb-
HBIMH (bepmami). TT0 CTOMMOCTH OHM SHAYHTEITBHO IOPOXKE CTATBHBIX
M iepeBsIHHBIX (hepM. HeKoTophie KOHCTPYKLIMM Xe1e306€TOHHBIX
«bepM npHBeneHH Ha puc. 9.9.
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PyC. 9.9. HOMEHKNATYPE OCHOBHBIX THIOBIX KOHCTDYKLIMIA XENE30GETONHBIX (EpM
POM3BOACTBEHHLIX SRAHWIE: &) CTDONMALHAIE BEPMS;
6) noacTponunbHbie epmb!



[image: image10.png]JInst Xene306eTOHHBIX (hepM YacTo MPUHUMAIOT apOYHOE MJIH cer-
MEHTHOE OYEPTAHNE TTOSICOB. DTO CBSA3AHO C TEM, UTO NPH TAKOM O4ep-
TAHMH PeLLIETKA (PEPM HCTIHITHIBACT HE3HAYMTENBHBIE YCHIINSL, TAK KAK
«opma BepxHero nosica npuGmokaeTcst K KpUBoii naBneHust (paGotaer
KaK apKa). BeicoTa xesne306eTOHHBIX (hepM B CepeivHe TpoJieTa Mmpr-
Humaercst (/,~'/;)l. PeleTka BemosnHsieTcst 6o coBMECTHO ¢ GeToHM-
POBaHHEM TI0SICOB (hEPME, JIMGO W3 3apaHee U3TOTOBJIEHHBIX XKeJe30-
‘GETOHHBIX JIEMEHTOB C BHITTYCKAMH apMaTyphl, KOTOPBIE YCTAHABIWBA-
107cs1 B hepMy Tiepest 6eTOHHPOBAHUEM TTOSICOB M YTAIUTHBAIOTCS] B Y3UTHI
Ha 30—50 mm. IIupuHa ceyeHHs BEPXHETO M HUXKHETO TOSICOB W
IIMPHHA PEILIETKH, B CITy4ae €e NITOTORJIEHHs! OIHOBPEMEHHO C T10siCa-
MH, IPMHMMAETCS ONMHAKOBO# (200—250 MM — nipu Luare depm 6 M,
300—350 MM — iyt ware hepm 12 m). XKeneao6eTOHHEIE (hepMbI BbI-
TIOJTHSTIOTCST € pacKocamy WM 6e3 packocos. BespackocHeie xerne3obe-
TOHHBIC (hepMBI TSDKEJIee, HO HX H3TOTOBJIEHHE GoJlee TEXHOMIOTHYHO.




[image: image11.png]9.1.4. XenezobeTonHbie dpepmbl:
06nacTb pacnpoCTPaHeHUs ¥ KOHCTPYKUMYN

Jlnst isrotosniermst dhepM npuHmMaloT GetoH Kiaccos B30—BS0. Hiok-
HMHii MTosic (hepM BHITIONHSETCS NPe/IBAPHTENBHO HanpsDkeHHBIM. TTpen-
BapUTEITBHO HAMNPSDKEHHAs! APMATYPA OXBATHIBACTCH 3AMKHYTHIMH KOHCT-
PYKTHBHBIMH XOMYTaMH, YCTaHaBJIMBaeMBIMH ¢ 1arom 500 mm. Bee oc-
TATBHbIE 3/IEMEHTHI OGBLIYHO APMUPYIOTCST HEeHaIpsiraeMoii apMaTypoii B
BHJIE CBAPHBIX KAPKACOB, BMECTE C TeM GHIBAIOT BAPHAHTBI HITOTOBJICHHST
<bepM ¢ MPE.IBAPHTETBHBIM HAIPKEHNEM PACTAHYTHIX S/IEMEHTOB PEILIeT-
K. Jlyist syunueii niepesiaun yCuHii MEeXIy 3/IeMEHTaMH B y3laX CO3MAI0T
YlMpeHmst — BYThL. OToOpHBIE y3UTbl (hepM IOMOIHHUTENIBHO apMUPYIOT
TIPONIONTbHO# HEHATPSTaeMOii apMaTypOii M NOTePeYHBIMY CTEPXHSIMH,
0BeCTIeuHBAIOLLHMH MTPOYHOCTD YA/TA 110 HAKIIOHHOMY CEYCHHIO M HAZIEXK~
HOCTb aHKEPOBKH IPEIBAPHTENBHO HATIPSDKEHHOM apMaTyphi.

Jnst kpernennst GEpMbI K KOJIOHHAM, KPEIUIEHHs! TUIMT MOKPHITHS
W B IPYTUX CITyyasiX B hepMe NpellycMaTPHBAIOTCs! 3aK/TaHbIe IETAH.
TpuMep apMHPOBaHHsI CETMEHTHOI XeJIe306eTOHHO# (hepMBI Nporie-
TOM 24 M mpuBeseH Ha puc. 9.10. Pacuer xene306eToHHbIX (epm B
HacTosileM y4yeGHHKe He NPHBOINTCS.



[image: image12.png]9.2. PacyeT u KOHCTpymMpoBaHue ¢depm

9.2.1. O6wwii nopsaok pacyera Gpepm

1. Iepen pacueToM (hepM MPHHHMAIOT MATEPHAJT, U3 KOTOPOTO OHH
GynyT M3TOTABIMBATLCS!, OYEPTAHHE TIOSICOB, CHCTEMY PELLETKH, TPH
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[image: image15.png]3ITOM BCe NPHUHSITHIE APAMETPhI I0JDKHbI GBITH YBsI3aHbl € KOHCTPYK-
TUBHBIMM OCOOEHHOCTSIMM TEPEKPBLIBAEMOTO 3/IaHMSI M COOPYXEHMSI.

2. CobMpaloT HarpysKH, NpyUXofsiyecs: Ha yanel epMul. TTpy c6o-
Pe Harpy30K YUMTHIBAIOT COBCTBEHHBI Bec (hepMbI M Bec casizeit. Cob-
CTBEHHBIH BEC YUMTHIBAETCS B 3aBUCHMOCTH OT Matepuaa (bepmsl 1
TNIPMHMMAETCS! OPHEHTHPOBOUHO.

3. Onpenensior ycunust B crepXHsix ¢epmot. Tpy onpeaenexmu
YCHITHit NONB3YIOTCST OGBIM CMIOCOGOM, PACCMATPHBAEMBIM B TEXHH -
YeCKo# MeXaHHKe, Hanbosee NPOCTHIM MOXHO CUMTATh OCTPOEHHE
nmarpammbl Makcsesinia — KpemoHsi.

4. TIpouspopsiT noaGop ceyeHus crepxHeit (hepmel. Pacuer ceue-
HMsl CTepXHeii NPOBOANTCS C YYETOM MaTepuana, U3 KOTOporo OHM
BhInonHeHs. [Tpy pacueTe cTepXHH pacCMaTPHBAIOTCS! KaK LEHTPaTb-
HO-PACTSIHYTHIE M LIEHTPATBHO-CXAThIE 7IEMEHTHI (B XeJ1e306eTOHHbIX
(pepMaXx cXKaTble CTEPXHH CUMTAIOTCS! BHELIGHTPEHHO CXATBIMM).

5. TIpoM3BoASIT pacyeT NPUKPEILIEHNSI CTEPXKHEN (hepMbl B y3nax.
KOHCTpyK1wsi y3/lOB M, COOTBETCTBEHHO, PacyeT NPHKPETUICHHs CTep-
KHeil B ya/laX 3aBUCSIT OT MaTepuana epMel.

6. BHITONHSIIOT OKOHYATENILHOE KOHCTpyHpoBanue depmst. TTpu
'OKOHYATEJTBHOM KOHCTPYMPOBAHWH CEYEHMsI CTEPXHE#H (JU1sl yMeHblLie-
HUsI TMIIOPa3MEPOB IEMEHTOB) ¥ KOHCTPYKLIMs Y3/I0B MOTYT GBITH
M3MEHEHBI, HO HE B yLIEPE MX NIPOYHOCTH.

W3 npuBeieHHOTO MNOPsiika BUAHO, YTO pacyeT ¢epMbl OT cGopa
HarpysoK M BeiGopa MaTepmana 1o pa3paboTku pabGoumx ueprexeit —
JIOBOJILHO CJIOXHBII M TPYIOEMKHit MHXEHEPHBIii pacuet, 0cOGeHHO
Ge3 ucrionssosanyst 9BM. B pamkax raHHoro yue6HuKa pacuet epm
B OCHOBHOM 6yzieT cBefieH K 11oaGopy ceyeHHsi CTepXKHeil CTabHBIX
(bepM 13 npoKaTHbIX yroJikos. B naparpade 8.1.3 paccMorpeHo npu-
KpeIuleHHe CTepXHei CTATBHBIX (hepM CBAPHBIMH LIBaMH K (paCOHKAM
(cm. nipumep 8.2).




