Набор лекций по 3-й теме Конструктивная и расчетная схемы конструкций.
Набор рассчитан ориентировочно на 6-8 часов лекций+4 часа практических работ
2. Колонны. Конструктивные и расчетные схемы простейших конструкций колонн и их соединений с балками и фундаментом. Понятие о шарнирном и жестком соединении конструкций из разных материалов.- 2 часа
[image: image1.png]4.2. KONOHHLI: KOHCTPYKTUBHLIE ¥ PACUETHLIE
CHEMbI

TIpyHLIUITEI TOCTPOEHUA PacYeTHOM cXeMBI OaJIKH MOXHO IepeHe-
CTHM M Ha KOJIOHHBI. He nmoBTOpsist npaBuil, NpUBEAEHHBIX IS MO-
CTPOECHMS PaCYETHBIX CXEM IPOCTHIX 6aJIOK ¥ KOHCOJICH, ITOCTPOUM KX
JIJIS HEKOTOPBIX KOHCTPYKTHUBHBIX CXEM CTAJIbHBIX, K€J1€300€TOHHBIX,
JIEPEBSHHBIX U KUPITMYHBIX KOJIOHH (CTOEK, CTOJIOOB).

Cmaavnbte xoaonust. IIpocteiinine cralbHbIe KOIOHHBI, KOTOPBIE
H OyoyT paccMaTpHUBaThCs B YdeOHMKE, ITPUKPEIUISIOTCS K PyHIaMeH-
TaM C ITOMOIIbBIO ONIOPHLIX IUTUT (OTHOCUTEJIBHO TOJICTBIX CTATBHBIX JI-
CTOB) M aHKEPHBIX 6071TOB. OHM He 00eCIeYnBaloOT XXECTKOro 3aieM-
JICHUSTI BHU3Y U 00J1aialoT MOATIIMBOCTHIO, [TIO3TOMY TaKOe 3aKperiie-
HHUE CUNUTAECTCSI HIAapDHUDHBIM (puc. 4.14).
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Puc. 4.14. LUapHupHoe KpernieHne KOJIOHHb! K QyHAaMEeHTy:
a) KOHCTPYKTUBHas cxeMa,; 6) pacyeTHaa cxema;,
1 — kosoHHA; 2 — Tpasepca; 3 — onopHaa nnnta 6a3nbl KONOHHbI;
4 — aHkepHbie 60onTbl (ravikv, Wwabbl He nokasaHsl);, 5 — pyHaaMeHT




[image: image3.png]6)

Puc. 4.15. Xectkoe KpenneHne KOnoHHbI K PyHAAMEHTY: a) KOHCTPYKTUBHaA CXema,
6) pacyeTHas cxema; 1 — konoHHa; 2 — Tpasepca; 3 — ornopHasi nnuta 6a3bl KONOH-
Hbi; 4 — aHKepHbie 6onTsl (ravikv, Wwakbbl He nokasaHsbl); 5 — yHaaMeHT



 [image: image4.png]TIp1 HeO6XOMMMOCTH O0ECTIEYUTD KECTKOE 3alleMJICHUE TTPHUKPeT-
JIEHVSI KOJIOHHBI K (PDyHIIaMEHTY HCITONIB3YIOT 60J1ee CIIOXKHYIO KOHCTPYK-
1o TpasepcHl (puc. 4.15). Y3 pucyHka BUIHO, YTO IIOBOPOT HIXKHETO
CeyeHHsT KOJIOHHBI VJIM ONOPHOM IUTATHI IIPAaKTHYECKH HCKITIOYACTCA.
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Puc. 4.16. LLiapHupHoe npukpenneHye 6aku K CTanbHOM KONOHHE: a) cxema orvpa-
Hus 6anok; 6) pacyeTHas cxema onop Ans 6aok v KONoHHbl; 1 — 6anku; 2 — KONOH-
Ha; 3 — cranpHas npoknapka; 4 — 6onTwl (ravika v ronoska 6onra He nokasakbi)




[image: image6.png]banky K KOJIOHHaM MOTYT NPUKPEIUIATHCS KaK IIIapHUPHO, TaK U
XKecTko. ITpuMep mapHUPHOTO CoeIMHEHUsI OaJIKM C KOJIOHHO# MMOKa-
3aH Ha puc. 4.16, py TaKOM KpeIruleHMH BO3MOXEH ITOBOPOT TOPLIEBO-
ro ceueHmsl. IIpuMeEp XXeCTKOro coeqMHEHMsI n306paxxeH Ha puc. 4.17,
rae 6aiKa yepe3 onopHoe pebpo nepegacT Harpy3Ky Ha OITOPHBINA CTO-
JIMK KOJIOHHBI, a XX€CTKO€e NpHUCOoeIMHeHNe OaTKM K KOJIOHHE obecrie-
yHuBaeTrcst 601TaMU, KOTOphle MCKITIOYAIOT ITOBOPOT CEYCHMI, T.€. IeTia-
TOT y3€J XXeCTKUM. ITpH 9TOM ClieayeT OHUMarh, YTO XECTKOCTb COEIM-
HeHMsI 6aJIK1 C KOJIOHHOM 3aBUCHT HE OT TOr0, OITMPACTCS OHA CBEPXY
M cOOKY, a OT crocoba coeMHEHHs1, 00ecrneunBaroNero 1in He obec-
TIEYMBAIOIIET0 BO3MOXHOCTb ITOBOpoTa. Onupanue 6ajIKu CBEpXY MOX-
HO CIIeJIaTh XeCTKUM, a MPUMBIKAHWE COOKY IHapHUPHBIM (eC/ik yOpaTh
4yacTh 60JITOB, OCTABHUB UX TOJILKO B HYDKHEN YaCTH COSINMHEHWS).
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Puc. 4.17. Xectkoe npukpenneHne 6anok k CTanbHOV KOJIOHHE COOKY:
a) cxema onuparua 6anok; 6) pacyeTHaa cxema CONPSIXEHUA KOJIOHHb!
u 6anok; 1 — KonoHHa; 2 — 6anku; 3 — OMOPHbLIK CTOJINK KOJIOHHBI;
4 — 60Tl (ravikmu un ronoskn 6o0aTOB HE NOKa3aHul)



 [image: image7.png]Keaesobemonnvte xoaounnt. Hanbonee pacnipocTpaleHHBIE CIy4an
COEIMHEHUA XKeJIe300€TOHHBIX KOJIOHH € (hyHIaMEHTOM IpUBeJEHBI Ha
puc. 4.18, a. KoIOHHBI 3keCTKO 3ae/IbIBalOTCA B cTaKaHe (PyHIaMeHTa
C TIOMOIIBI0O MOHOJIMTHOIO OETOHA, YTO AaeT OCHOBAHHME CUMTATh HIX-
HIOIO YacTh KOJIOHHBI X€CTKO 3aJicJJaHHOM Ha ypoBHE o0pe3a ¢pyHaa-
MEHTa. OTO CIpaBeIJIMBO, €CJIM pa3Mephl hyHAaMeHTa 3HAYNTENIbHEI
¥ HE Jal0T BO3MOXHOCTH ITOBEPHYTHCSI KOJIOHHE BMecTe ¢ PyHIaMeH-




[image: image8.png]toM. Eciin pasmepsl QyHIaMeHTa HEBEJIMKH, a KOJIOHHa JOCTaTOYHO
MOIIIHAS, TO BO3MOXEH €€ ITOBOPOT BMeCTe ¢ ¢PyHIaMEHTOM, YTO O0JIb-
I1ie COOTBETCTBYET IapHHUpHO# ornope (puc. 4.18, 6).

a)

Puc. 4.18. 3agenka xene3o06eToHHbIX KOJIOHH B yHAaMeHTax:
a) xecTkan rnpy 3HaYNTENIbHBIX paaMepax QyHaameHTa; 6) wapHupHas
npy HeboNbLINX pasMepax (PyHAaMEeHTa 1 MOLUHOV KOJIOHHE; 1 — KOJIOHHa;
2 — ¢yHaameHT; 3 — 3aaenka cToika 6eTOHOM; 4 — pacyeTHas CXxemMa KOJ/IOHHb!



 [image: image9.png]Puc. 4.19. LLapHupHoe onupaHne CTPOMuIbHOHA xene306eToHHON Ganku
Ha KOJIOHHY: a) cxema onupanus; 6) pacyeTHas cxema onvpaHua 6anok
Ha KOJIOHHY ¥ KOJIOHHLI Ha Banku; 1 — 6anku; 2 — KOJIOHHa; 3 — ornopHasa rnaura
KOJIOHHBI; 4 — 3aknagHele petanu 6anku; 5 — 60NTel (raiku He noka3saHsl)




[image: image10.png]banxku vnn ¢pepMbl MOTYT OITHUPATHCS CBEPXY Ha KOJIOHHY, B 3TOM
CIIy4ae OHH KPEISITCS C ITOMONIBIO aHKEPHBIX OOJITOB C FaiiKaMH WM
IIpH ITIOMONIH NTPUBaPKH 3aKJIagHbBIX AeTajIeii MOHTAaXXHBIMH CBapHBbI -
MH mBaMU. IlogobHoe coeguHeHre MOXHO CYHMTATh HIADHUPHBIM
(puc. 4.19). B MHOroaTaXXHbIX XeJie3066TOHHBIX KapKacax OITMpaHHe
pUresst BRITIOIIHAECTCS] Ha KOHCOJIb KOJIOHHBI, M B CJTydae, KOrjia MpH-
HSITHI CITELMAJIBHBIE MEPHI, MCKITIOYAONIME TOBOPOT OMOPHOTO ceve-
HHUS pUrenst, y3eJ KperieHus cuntaetcst xXecTkuM (puc. 4.20). Ecim
KperuieHHe pHUrelieil K KOHCOJISIM KOJIOHH OCYIIECTBIIEHO MPOCTO ITPH-
BapKoOW 3aK/IaiHbIX AeTaNieil, COeAMHEHNE CUNTAETCS IIAPHMUPHBIM.



 [image: image11.png]Puc. 4.20. Xectkoe coeanHeHne Xene3ob6eToOHHOro puress ¢ KO/TOHHOW:
a) cxema coeguHeHus; 6) pacHeTHas CXeMa CONPSIXEHUs1 KOIOHHL! 1 puresneii;

1 — KOMIOHHA; 2 — purens; 3 — 3aKnagHsie AetTanu KOMoOHHLI, 4 — 3aknanHble
Aeranu purensi; 5 — MOHTaXXHbI CBapHOM LIOB, COeanHaIoLLn 3aKknaaHule
Aetanu; 6 — Buinyckun apMmarypsl u3 purens; 7 — BbiNyCKu apMatypsl U3 KOJIOHHbI;
8 — apmMarypHble KOpOTbiLLM — CTEPXHY, MPUBAPUBAEMBIE K Bbiflyckam apMaTypbi
purens n KOMIOHHbI; 9 — CTbIK, BbINOIHEHHbIA BaHHO CBapKOL




[image: image12.png]7151 onpeaenieHUs pacYeTHBIX IUTHH Xe1e306€TOHHBIX KOJIOHH MHO-
TO3TaXHBIX 34AaHUI cJieAyeT MOJIb30BaThCs YKa3aHMsIMM I1. 3.25, a of1-
HOA3TaXHBIX — Tab1. 32 CHuIT 2.03.01-84*.




[image: image13.png]Jepeeannvte cmoiivu. Hanbosee nmpocToit U pacnpoCcTpaHEHHOM
KOHCTPYKLIMEN COTIPSIKEHUSI IEPEBSTHHBIX CTOEK C JIEXKHEM W IPOro-
HOM SIBJISIETCSI KOHCTPYKIIMS, N300pakeHHast Ha puc. 4.21. OueBuaHO,
4YTO ¥ BBEPXY U BHU3Y 3aKPEIUIEHHME C IMTOMOIIBIO CKOO ¥ LIWTIOB SIBJISI-
eTcsl IIapHUPHBIM. B iepeBsIHHBIX CTOIMKax BooOI11e TpyaHO obecre-
YUTH XKECTKOE 3ameMyieHue. J{axe ecm 3aMOHOJIMTHTh HUKHUIH KO-
HEL CTOMKH NOAOOHO XeJe3006TOHHOM KOJIOHHE B (PYHIaMEHTE, TO HU3-
3a HEU30EXXHOM CO BpEMEHEM YCYIIIKM IPEBECUHEI 3allleMJIeHue OyaeT
YaCTUYHBIM, YTO U YUUTHIBAETCS B pacyeTax.

Puc. 4.21. CoepuHeHne nepessHHON CTOMKN C NPOroOHOM:
a) cxema coenuHenus; 6) pacyeTHas cxema cToiiku; 1 — rporoH;
2 — crovika; 3 — nexeHb; 4 — wun; 5 — cxoba



 [image: image14.png]Kupnuunvte xosonnst. 3a peIKUM UCKIIIOYEHNEM, KUPIIMYHEIE KO-
JIOHHBI OTIMPAIOTCs BHU3Y Ha GDYyHIAMEHT, M Ha HMX CBOOOIHO ONHpa-
10TCs1 6aIKM — Kak MpaBwio, 6e3 crieIUaIbHEIX TTPHCIIOCO6IEHHI (aH-
KepOB, 06OMM M T.11.), @ 3T0 3HAYHT, YTO 06a KOHUA KOJIOHHBI B TAKOM
Clty4yae sIBJIIOTCS INapHUPHBIMU (pHc. 4.22).

W3 BBII1IEU3/I0KEHHOTO CIIEAYET, YTO IIAPHUPHOE TIPUKPETIEHHE
KOJIOHH K KOHCTDYKUMWSIM JOCTUTaeTcsl 6ojiee NMpOCThIMU TIPUEMAaMU,
HexXeJM KecTkoe. I103ToMy B IPOCTENIIMX CTOEYHO-0AJIOYHBIX CHUC-
T€Max OHO Haubosee pacrpocTpaHeHo. B MHOTO3TaXXHBIX, MHOTOITpO-
JIETHBIX KapKacax XXeCTKOE COeAUHEHHE KOHCTPYKIIMIT 06ecrieynBacT
OOJBILIYIO XXECTKOCTD 3[IaHUS WIM COOPYXEHMS B LIEJIOM, YTO YacTO J0-
CTaTOYHO BaXHO Y NO3BOJSAET 60Jiee paulMOHAJIBHO UCTIONL30BaTh Ma-
TEPUAJIBL.
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Puc. 4.22. CoennHeHve KuprnnyHoU KOMOHHLI ¢ 6anKovi u (byHaaMEHTOM:
a) KOHCTPYKTUBHAs cxema cronba; 6) pacyerHas cxema; 1 — Ganka;
2 — KOnoHHa; 3 — pyHaaMeHT




