W43 % 124 Mok OE TNk kR % ¥ W Vol. 43 No. 12
2011 4 12 /1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2011

TR 1R B £ E SRR PN IR AR & M S A

A IR B @

(M RIE T R2E AR TR, 150090 M /R %z, houxiaomeng_hit@ 126.com )

W OE: OVEUTAARBELEZEREKRTHZ A LER AN KR TR A i85+ R AR TE & T
HAETPHERE, ZTREL TRANHTEL Y HNBEEREK R, R B2 NREL A TE ¢ +1 B2
RGN EARLE HIRARE WA G TN A AR A E A AEAR O ok, T SRR KK T TR A R B R
- R G & X ERAHAATERRE T ERRAEGF S LER S ERERTHEE FTEMEA
B EEXEMEHEEBHAT R HATAHTEER2 T RERKR TELEERNER HH T ERF
BETHRKREERNB I ARERRN . LB SENA RN ESEERETWARRY I EE A&
BT, B NE PR E S

KEBIA ;. TN A R LSRR - RS

RE S, TU3TS. 2;TU352. 5 XERARERS: A XEH/HS: 0367-6234(2011)12-0036-06

Nonlinear finite element analysis of fire resistance performance for
prestressed concrete continuous beams and slabs

HOU Xiao-meng, ZHENG Wen-zhong

(School of Civil Engineering, Harbin Institute of Technology, 150090 Harbin, China, houxiaomeng_hit@ 126.com)

Abstract: A numerical model to simulate loading process of prestressed concrete( PC) continuous beams and
slabs at elevated temperature is presented. It is considered that plane sections before bending remain plane af-
ter bending. Based on the thermal-mechanical coupling constitutive models of concrete, reinforcing and pres-
tressing steels, the transient strain, creep strain in concrete at time ¢t +1 could be calculated by the stress in
concrete at the former step. The coupled constitutive model of concrete could be decoupled, and the reinforcing
and prestressing steels were calculated by the same way. Therefore, the moment-curvature relationships of PC
beams and slabs subjected to fire can be calculated. The moment of flexure, deflection and support displace-
ment of the beams and slabs imposed by curvature and support reaction together was calculated respectively.
The support reaction was calculated by the iteration method until the deflection compatibility equation at the
support was satisfied, and the deflection of continuous beams and slabs could be obtained. The deflection of
PC continuous beams and slabs subjected to fire calculated by the computer program is verified by correlative
fire resistance experiments. Through these studies, it is shown that support and span restraint effect has signifi-
cant influence on the fire resistance of PC continuous beams and slabs. The mid-span deflection in side spans
is larger than that in inner spans.
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