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Shear-lag effect of multi-beam prestressed concrete t-shaped girder bridge

exposed to explosion fire
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Abstract: Aimed at the crack of upper floor for multi-beam pre-stressed concrete (PCT) T-shaped girder
bridge. thermo-mechanics coupled method was adopted to analyze time-dependent law for temperature dis-
tribution of sections and space shear lag of girder. The results indicate that in the whole process of fire time,
temperature in brim of the cantilever plate is higher than that in root of the cantilever plate, which has a
sparse and interval temperature cloud presenting a V-shaped distribution from the combination location of
web floor and upper floor to the rim of cantilever plate; at initial time of fire temperature, in the condition of
bridge acted by dead load, the maximum compression stress is located in upper part of bias girder, the mini-
mum compression stress is located in the end of outer cantilever plate, upper floor of each girder has an even
negative shear lags condition, shear lags of 4 piece of girders presents a W shape, and the ratio of the peak
stress is close to 1. 0; with increment of fire time, the peak value of stress is located in a half part of cantile-
ver width, the variation amplitude of stress is more obvious than that in the condition that two bias girder

and two middle girder are both exposed to fire, and a tensile stress appears in part of upper floor; with in-
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crement of fire time, each T-shaped girder presents a negative shear lags condition. The research can pro-

vide basis for fire-resistant design of pre-stressed bridge. 2 tabs, 3 figs, 17 refs.

Key words: bridge engineering; multi—beam girder bridge; prestress; concrete; fire hazard; shear lag

0 3

F G2 KRB > 1T 1 KRG Al 7 v B R 4
PR BE 49 T A8 55 ) 247 o 9 188 R 5 AN i 7
PR3 K A RE R 4540 Ty A R R Rk LB A 2%, L
X 22 B AR AR 1) B 3 i 0L T 3 B 254 )
TR ATy B 5 b S 38 A8 L I ] B 2 1Y g
RAEL o [ AP 2 XA B S KR AT T A7
(VALE: QY WO IR ¥ N il Pk S /P P
Ja BB 9 B Bt LI ] L BE R R BIE SN B
Sr AT T 22 I T A R 6 B A AL 1Y
JIEWRSE T BT IR B L R B UK PERE L B M T R
Gt I o v 2 R AR AT T AT Y
5 BT . 8 B A UL ) TR B A S i T Ak
REAFTEE ™ 5 8 T IR X 00 245 oy o WER A A/ 322 4 3 A
PEAT T BRI 5 40 5 A 22 00 TR g 1R B A
(9 I o T RONE HEAT T 43 T 5 OIS PR AT 5 2 [ ik
SEPDTIF RS T R A A BP0 R R B
P T R R A R BT K PERE S R R A Y. H
AT« SR SRR Y g s 0 B N AR S T 5O T
2 IR O T K I 4 i R o R A 245 49 114 B 7 ik 2800
I AR X F A IR R AF R T K2R 5 R R
BE T BEHF A9 BT KCE BE RN BT T O L AT Tk R
IR BETHR B AR T W R BE L T R B
BT I O e M R AL L A TR BE R TR

T

T3 i b ek i R AR SRR Y T IR K A
P Z2 BTN J IR BE - T B G2 A% 1 il B2 3 52
R BT J7 3 19 23 8] 23 A AR B0 - AT Sy BB g A B 47T oK 5
P I AR AR

1 ARFEHRMESKE

% 1 R 7 IR A K SRR KR
RPE G R R s,
H, 'T, | &'T, | &'T,
881‘ =k (%f +%y2 Jraayz
T,=1296(1—0.325¢ 7 —0.675¢ >*)+T, (2)
X H, G e iR b, PGS RBGT, R
WAPE s Lo AV ARE T NI IR IR RE .
SR SL ]
q=p(T.—T,) +vd(ae;Ti —e, T (3
Araq ARG B WX IR R EG T, IR &+
RIWSE; T, AR s T KGR 0 h
TRBE+ 2R B R HAH Ol 0. 9450 fH 2 5. 667X
107°W/m® « K'sa R KR E0 BUE 0. 955 ¢
Ty oK FET KRB BUE 1. 05 g 1R BE + 3% T8 BUR
B A 0. 95,

2 MR

MR AH G WF 5% SCHR™ ), R R R0 T N A AN A
S SHE 1 iR,

oL...

o D

)+

x1 MHRNSH

Tab.1 Thermo-mechanics parameters of material

MR R/ C| SMAER W/ (m C) | H#E/(kge C) | %/ (kg m™®) TS L POZRK R A | YT | BT

20 1.6 850 2 489 0.15 6.000X108 1. 000 1. 000
200 1.5 939 2 388 0.15 8.000X 106 1. 000 0. 700

REE L — — —
600 1.2 1136 2 164 0.15 11. 000X 106 0.584 0. 370
1000 0.9 1334 1940 0.15 14,000 X 107¢ 0.192 0. 280
20 53.3 440 7 850 0. 30 6.160X10 6 1. 000 1. 000
i)l 200 47.3 530 7 850 0. 30 7.600X106 1. 000 0. 870
A 600 34.0 760 7 850 0. 30 10. 800X 106 0. 400 0. 240
1000 27.3 650 7 850 0. 30 14. 000X 106 0. 050 0. 030
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Fig. 1 General view of engineering
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Tab.2 Work condition of fire load for prestressed concrete girder bridge
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Fig. 2 Measuring point distribution of fire model sections
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