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Fig. 2 Comparison between numerical results and experimental results of the temperature-time curves
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Tab.1 Comparison between numerical results and experimental results of shear strength

i = ti/h n A d/mm s/mm V. /kN Vi /kN 7/ %
72 1.0 0.2 1.78 8 100 297. 4 273.6 —8.0
Z3 1.5 0.2 1.78 8 100 269.5 247.6 —8.1
74 2.0 0.2 1.78 8 100 230. 8 219.3 —5.0
Z5 1.0 0.1 1.78 8 100 267.3 238.4 —10.8
6 1.0 0.3 1.78 8 100 288.3 294.0 2.0
z7 1.5 0.2 1.58 8 100 284.2 281.9 —0.8
Z8 1.5 0.2 1. 98 8 100 2561.4 224.2 —10.8
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Fig. 3 Comparison of shear strength between numerical simulation and simplified calculation
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Fig. 4 Direction of horizontal force Fig.5 Force-displacement curves for different load directions

T 52 e AT 1) 52 B AR 287 il 52 KT8] 1% 38 i o 2 2 1k e A1

A KGR EE LAY RS2 SR V., B 2 B ARTE DL L A8 7 B, NI 7 T DU Y s KRR
Je TR e L AT ) 32 B R AT L B FE /N T 0.3 B Bt Al s B AR 4 R 2 PR HE O 2 Al s L 0. 3~0. 5
IF AR s 2 i Hs BT 0.5 I [l s BGOSR B AT L Al s BE A — 5 Y B A X R R 32
BT R B 7 Y L 3X 55 R 32 I il s g ) R 55 b AT 52 B AR 3D 15 R R — B

3001 320
280
300
260
L 2401 z 2801
= =
= 20 =
200 e
180 1 240 |
160
140 : : : : : : i 220 ; 3 i ’ :
0 30 60 90 120 150 180 210 0.1 0.2 0.3 0.4 0.5 0.6
t/min n
K6 528 R TTHE 52 K R] Y 22 A0 1 L &7 2T T B R LAY AR AR O
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3 ZEHZIAGRELIHZIFHAZANIATEN

2 SCHR L 12 1 R 52 KA il TR 35 b A 52 B 7R ) B9 3B 28 SURI S 2 35 vh 20 45 3 119 2% 2 B0 32 i



142 R R ¥R R CH R R RD 2014 4F

FUEE B BCR A PR = w2 IR E AR 2B RE S VLR 270
V., =0.9 %k(_f}bho 0.9/, Afh 0. 07N. 8 265\

O f IR BE RO PRI B BETHE s £ MR BLRISRE R £ 260}

BTHE 6 AR B9 58 B 5 Ao A R T RO A A0 B s AL O B B R ST

155 2 T T AR 5 s RS A RO TE) R N SR S5 8T iR e A VR N B e R

BEIHE 2 N KT 0. 3k fCA B HLO. 3k fLA, BUAE LA SR A8 {4 1 18 T 250

V, /KN

255 |

L J
100 125 150

U £ TR 0 B R B P 0 R = T 32 K IR B R /mm

T 70 388 7 70 R 4. 28 (D o R B R, 0. 955 IR ) i % 1 B 10 09 7R 48 ) Bl A
KR UL i 5 0T TR A A 45— R 0. 9 R R i B 0 725 A

T 22 5 VL6 - R 2 TR o R B A T T A B R R0 8 1 1 Fig. 10 Variation of shear
2 B0 KT 24 B8 K 58 ) 7 68 190 0 B 32 5 7R ) AR, strength with stirrup spacing

P TR B A T ) 23 D AR 22 WK L 4% SCHRRLT Tep 25 1 19 5 i R A FROCARSE B 3 530 Jie 6 4T PN 4
A T 1 B e e IR AR IR TR BRE e 0 R B 2 B A AR R TR BE Y L T
JEE o BRI =10 52 KR TR - A0 B0 5 BE AP ST IR AR ke HOH SR ANER 2 R X TR

HE P LAt 48 T R RN 52 KRS ] 3 3o A R A A AT ®2 RMk MHE
[)J\%:f%'; k.. Tab. 2 Values of parameters k.
P 2 i B R I GE T 7 i 5 IR 55 Al ok o/mm t/min
S8 (SPSS)BFUEATAR I, 7T LIARE] ke 57 0 %0 %0 120 B0 180
R a2 ] £ 1% Bt 300 0.873 0. 74? 0.644 0.559 0.482 0.410
400 0.904 0.805 0.726 0.659 0.560 0.547
ke =0.747+0.953a — 0. 2941 + 500 0.923 0.843 0.776 0.721 0.672 0.628
0.017 92 —0.799a” +0.206at.  (2) g0 0,934 0.869 0.810 0.764 0.722 0.683
K@ HFa e RN A A m.he 22 PEHE 700 0,942 0.887 0.835 0.793 0.757 0.724
F2 () T L 5 Ak F WAt —F ARG 800 0.949 0.900 0.854 0.815 0.782 0.753

AR B 2 L TR (A 7 245 B
0.996,1. 001 1 0. 015. 3% 2 B3 (2) FLAT 8 b S 1 7T JH F ke O

He SRS 135 1) BT ABAQUS JETT 6 AT - HE = 18 JJ5 4 0 ot A4 07, 1T 330 18 51 12
S AR AR ). AL 2 O TR R 2 00 & 4R ) V.. 5 ABAQUS UL H 5 /0 6 LI 5E + kE 1Y
R Vo 05 3 IR & 3 0 G S Zxxxoyyy s xxx R KB L B4 min. yyy
SR HE F. B0 4 A 2 80 B R SE 4 400 mm X< 400 mm 45 50 8@ 1005 9L H 8 6 205 35 B L 2
W 1. 7853 K g 60120 min; H1FE J3 Nl 250,500,750 kN s S\ 5 45 5 9 ISR EE £, 43 510 484,
425 MPa; 5 - 37 7 RBCHERIE £, 41,1 MPas 888+ B9 BL0 SRS £, 2. 43 MPa. M3 3 sh ]
LA o2k () T 1T 157 s 80 9 R 5 2 0 A 2 5 5.

3 ZUIRE LGRS R AL R A R AR

Tab. 3 Comparison of simulation and simplified calculated shear strength

= Vi /kN V... /kN Vii/ Vi A5 Vi1 /kN V... /kN Vii/ Vi
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Numerical Calculation for the Shear Strength of
Concrete Short Columns after 3-Face Heating

LIN Bi-lan', LI Dan*, XU Yu-ye®

(1. College of Materials Science and Engineering, Xiamen University of Technology, Xiamen 361024, China;

2. Key Laboratory for Structural Engineering and Disaster Prevention of Fujian Province, Huaqiao University, Xiamen 361021, China)

Abstract: A numerical model for the push-over analysis of concrete short columns after fire was developed by ABAQUS,
and some key finite element model parameters for the short columns were suggested through the numerical analysis of the
tests of seven columns. The effects of horizontal force direction, fire exposure time, axial compressive ratio, shear span
ratio, sectional dimension and stirrup spacing on the shear strength of concrete short columns after 3-face heating were in-
vestigated based on the numerical model. The average reduction coefficient of compressive strength in concrete sections af-
ter 3-face heating was calculated by a self-developed finite element program, and a practical calculation method for the
shear strength of concrete columns after 3-face heating was proposed. The results indicate that; the shear strength of con-
crete short column after fire is well predicted by the established model.

Keywords: reinforced concrete; short column; fire; shear strength; numerical model
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