W5 % A B % & 4 A H X F F Roagmemn Vol.45  No.4
2013 4E 8 J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition) Aug. 2013

JOK S BB R B SR A R 3 BB A0 A

YR ) R S 4

CT R RFER TR ST 6, Wii T3 315210

A ANSYS B X K K S B IR B 5 0 A R P S TR AR ) BEAT T RS L B R O3 BT 45
SRR TR IRAE. B SR EE L B L AR 32 KO [ S SR R T ANSY'S B2 X ISO834 ARk
AR TG BB TR B - 2 A AR 3y AT T — T L A R R, & 7 1S0834 i il K RAE G . B4R
TG b R A KRR 800 2 R AR A S BT R R BT B AR EEAE 8. 106 ~30. 500 Z A8 k. i XK R AR5
T YR 5 e SRR A R A T 5 R T TR A TR e TR BRR 2R T B LA A Ry KR TR A B B R A R AR T
W] 282850 RSB UL o0 A 205 SR 32 W1 0 B L AT 55 0 R L A2 K [B) X e BN R R B R TR KBTS 5 R Sk L
i 18l 2 AT 9 7 v A B T KR B R B b SRR R B S R R B AT A 5 A T A AR S B

FEAUL 43 BT &5 SR AT & AT
KR : KUK G s TURIRBE 5 R 5 s A R BT s BB
hESES.TU 398.9 XEkERERD A X EHHE.1006-7930(2013)04-0470-09

TR 5 1 4 R R B i MR PR PR R 7E W 2 S w2 SRR 8 Tz B @
i JE AR S T R AR R i 2 A A KR e BB AR S B2 L BT R e R TR - A5 R R R 4
R BE BRI BTIRALIR 3 X KCIR IR I EH 1 PR R AL 5548 S0 A B A R B L

FII» [ M IE 3 I 6 5% KK e T AR Bt - 2540 1Y) g 22 Pk e SOR 81 5B AL R, O 1
T DR L AE P A B 58 38 08 O T MR B L 45 4 1 32 D MR REEAT TR g AR SO R 1 AR O
TR0 RE Al L 8 A TCME AR AR A RS K I B R AR T i R 3 B R e AR A T T DGR AR KL L R
H K e TR B R R R BT BT R D5 1 D KIS B AR B SR 5 A B 8 AR A TR
FHR A A

1 B E AR 2 K e it

1.1 BESSFERE
TEZE N KR ZCAET  BUAY TR 1 52 1403t 2 373 g 0 P PRV U = A 85 25 T JBE 37 » RO A S - A 5 B4V RL
TCIR B AP IAAL S 07 R

aT 2T 2T 2T
ST R T (D

L A R O 5 230 R 26 P
_ ’72 — h(T—T,) + Ge,s[ (T+273)" — (T, + 273" ] .

Kt o WMBHEE (kg/m™) 5 ¢ HAPRHHEIE U/ CC « kg)) s b HFPRHIFIATLW/ (m» T st
KIIRIEISTE] Cs D5 T R AFR R Coesyo ) B RITERT 2] ¢ BRI CC 5 T, S KA CC 5 b g X fe R
B W/ (m? « C)) s @ ATLIRAREG o HEFEIRP RBW/ (m® « °C)); 0 HPIRZZSHF W/ (m” « KD).

TR IR IRBERTE] ¢ 5 KGR IE T, ARG S PR TH it 28 5 5 X A2 AR R B b W X T 27 4R 280

KR A 2012-11-23 (& AR :2013-07-09

E£TA - HEKARPAEESTH (51178226) ; T 31l KRB F 24T H (2010A610079) s T R¥iEH i S L2 THREEHZ
T2 R H (£§1017)

EERBN ZREQITT) TR TN B W, 5 5 IR+ 2414 45 0 S 25 Bt Ky T F 5K



54 RASE I IR U L R R A R 38 BB R UL 3 A 471

KOG AT 25 % FIEIMRIE K I AT HL 505 TR R R Bk @ — I L. 05 2R B O R B e, o 4 T 32 T B
0.5, X T+ 32 vy kAR A AR B M TR B 0. 355 IR 25 2 8 o BYEE Ry 5. 67X 107°. DL b 4% S 80 U fE &=
LS SCHRL6 .
1.2 M ERELHTIER

FAE 55 TR 1 T IR B B IS AT R S R A R T v B b R R [ i & A AR £ B
S 3K 46 SRR B TR BE - BRI o A T B, E AT BN SO A TR R 2 O AN M TR B A T M
RES BT 5 7 2 45 BB KBTI X 4R b 5 TR 5+ #0280 BUE AN 58 & — B AR SO EC3H
A ECA™ B3 R ARL, XA 5 IR EE R TERE S BT R A Bl an gk 1 Fik 2 FiR,

£1 WHRTHAEE

Tab.1 Thermal properties of steel
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Fig. 1 Temperature measurement point arrangement Fig. 2 Experimental heating curve
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Fig. 3 Comparison of numerical simulating with testing results
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Fig. 4 Temperature curves of nodes in various sectional positions
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Tab. 4 Material property of concrete after exposure to fire
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Tab. 5 Material property of steel bars after exposure to fire
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Fig.5 Comparison of numerical simulating curve and testing curve
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Fig. 6 Influence of section girth on & Fig. 7 Influence of concrete strength on £
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Tab. 6 Parameters design and simulating load-bearing capacity of specimens
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2 300X500 C30 3.0 1200 X100 X 5X7 1. 55 80 169 220 0.768
3 250400 C30 3.0 1200 X100 X 5X7 2.33 80 154 199 0.774
4 200X 300 C30 3.0 1200 X100 X 5X7 3. 88 80 156 197 0.792
5 200X 300 C35 3.0 1200 X100 X 5X7 3. 88 80 159 198 0. 808
6 200X 300 C40 3.0 1200 X 100X 5X 7 3. 88 80 162 209 0. 803
7 200X 300 C45 3.0 1200 X 100X 5 X7 3. 88 80 165 211 0.782
8 200X 300 C50 3.0 1200 X100 X5 X7 3. 88 80 167 214 0. 780
9 200X 300 C30 1.0 1200 X 100X 5X7 3. 88 80 576 852 0.676
10 200X 300 C30 1.5 1200 X100 X 5X7 3. 88 80 375 526 0.723
11 200X 300 C30 2.0 1200 X100 X 5X7 3. 88 80 274 370 0. 740
12 200X 300 C30 2.5 1200 X 100X 5X7 3. 88 80 217 297 0.731
13 200 X300 C30 3.0 1200 X100 X 8X 10 5.73 80 199 247 0. 806
14 200300 C30 3.0 1200 X100 X10X16 8.13 80 258 308 0. 837
15 200300 C30 3.0 1200 X100 X 12X 20 9. 87 80 297 352 0. 844
16 200X300 C30 3.0 1200X100X16 X 26 12. 6 80 354 412 0. 859
17 200X300 C30 3.0 1200 X100 X 5X7 3. 88 20 181 197 0.919
18 200X300 C30 3.0 1200 X100 X 5X7 3. 88 40 169 197 0. 858
19 200X 300 C30 3.0 1200 X100 X 5X7 3. 88 60 166 197 0. 843
20 200X300 C30 3.0 1200 X100 X 5X7 3. 88 100 147 197 0. 746
21 200X300 C30 3.0 1200 X100 X 5X7 3. 88 120 137 197 0. 695
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Numerical simulating analysis for residual load bearing capacity
of steel reinforced concrete beams after exposure to fire

LI Jun-hua , LIU Ming-zhe , XIAO Han

(School of Civil Engineering and Environment, Ningbo University, Ningbo 315211, China)

Abstract: Numerical simulating analysis on the sectional temperature field and residual load bearing capacity of steel rein-
forced concrete beams after exposure to fire is carried out by using element analysis software ANSYS. The simulating re-
sults prove to be correct by test results. Then, the influence of such parameters, as concrete strength, shear span ratio,
steel ratio and temperature elevating time on residual load bearing capacity of steel reinforced concrete beams after expo-
sure to ISO834 standard fire is studied by using ANSYS. Numerical simulating results show that the ultimate strength of
steel reinforced concrete beams after exposure to ISO834 standard fire decrease remarkably as compared with that at nor-

mal room temperature. The decreasing degree ranged between 8. 1% and 30. 5% in the parameters designed in this paper.
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The ratio of residual strength after exposure to fire to ultimate strength at normal room temperature of steel reinforced
concrete beams is defined as residual load bearing capacity influence coefficient £. Results from numerical simulation show
that shear span ratio, steel ratio, and temperature elevating time all have remarkable influence on 2. The simplified calcu-
lating formula for £ is put forward by regression method on the basis of numerical simulation results, and the calculating
results from formula are shown to be in agreement with the results from numerical simulation.

Key words: post-fire; steel reinforced concrete beams; temperature field; residual load bearing capacity; numerical

stmulation

Biography: LI Jun-hua, Professor, Ph. D., Ningbo 315211, P. R. China, Tel:0086-13738871866, E-mail:lijunhua@nbu. edu. cn

(E3ESF 469 1)

Study on the mechanical performance for a new-type composite
bridge structure base on structure parameters

LI Zi-lin"? ,XUE Jiang' ,ZHANG Kai- feng*

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Tianjin Key Laboratory of Soft

Soil Characteristics and Engineering Environment , Tianjin Institute of Urban Construction, Tianjin 300384, China)

Abstract: Though types of composite bridge structures are many, they still can’t meet the needs of the construction of con-
temporary and important engineering structures. In the development of the composite bridge structure, it is necessary to
put forward new-type composite bridge structures. This paper puts forward a new-type of composite bridge structure i. e.
concrete filled steel truss and prestressed concrete top and seat flange plate composite box girder bridge. To solve the
problem that the meterial is deficient in design, the influence law of such structure parameters as the aspect ratio, stiff-
ness of web member on the entire structure is studied through building ANSYS finite element model in this article. Re-
sults show that with the increas of the ratio of internode or stiffness of web member, the maximum deflection coefficients
of bridge structure is reduced nonlinearly; when the ratio of internode is more than 1. 2, the change of the maximum de-
flection coefficients is close to zero; with the increase of the ratio of internode or stiffness of web member, the compres-
sive section of roof and floor of new-type composite bridge structure is reduced gradually, and the tensile section of floor
is increased gradually. With the increase of the ratio of internode, the maximum axial tension is reduced nonlinearly, and
the axial pressure is reduced linearly. When the ratio of internode is more than 1. 2, the change of the maximum axial ten-
sion is close to zero. Those results provide theoretical reference for design of those similar composite bridge structures.

Key words: concrete filled steel tube; web member; parameter Analysis; model study; mechanical characteristics
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