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Finite Element Analysis of Fire Resistance of
Concrete Slab-Column Structure
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Abstract: Based on the general finite element software ABAQUS, the calculation model of concrete slab-col-
umn structure under fire was established. The temperature field and displacement curve in the existed test wer-
emidspan simulated and analyzed for the thermal parameters of concrete and reinforcement in different codes,
then the actual engineering was also simulated and analyzed. The analysis results show that the temperature
value is the highest for the material thermal parameters of the American code, is medium for the parameters of
the European code, and is the lowest for the parameters of the Chinese code. When the material thermal pa-
rameters and material mechanical parameters are selected according to the Chinese code, the simulated concrete
temperature-time curve and displacement-time curve are in good agreement with the test. The simulated engi-
neering tends to the bending failure, which is different from the tests.
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ABAQUS JEFBIAM . George 481 g3 —A 40X 4 15 |5 J5 HORE 45 My A0 2 B 1 B (80 L 555 A 9t
PP B 305 Bt 00 10 9 B A5 25 B0 404 B L 5 Anmerel %7 R i FDS 1 ABAQUS #f . f 35
I Gretzenbach HUMF 42 F K 9 HE S 3 AR E AT T CRTBEIIBT I s Adi 3 1SO-834 FHE M F
RO 225 ) 14 305 5 B 25 3 1 5 540 o 174 B 9 1. LT 00 F R [ MO s 5 S
BERHI T 2 B0 2 HERE 2 M0 X HO RS8R TRV 9 %0 2 M B 4% AR IR EL i KA S o
MV A TS AR TR AR SO 57 9 BB 45 A T A . 5 LTS KO 0 % e 0 e
R IR0 2§ T3 08 L « 26 M 3R B0 B 50 TR 96 A5 4 7.
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FEHT A BUE T T R T J5e 22 194 et ] B b L TR 3T Ay TSO-834 s i TH ek T 26 117 5 [l AL 52K
R & ASTME-119 b 7l il 280, 28 7 77 (8 1050 1 L B o, 76 2 3 A FROCRE AL SR A AST-
ME-119 gl & 0 AR B SCHRL6 TRT L 1SO-834 i 2k o AR A9 SCHRL7 T i) o TR KPR AR D 20 s . v
SCHERLG T rb iy i AT 6 45 SCERL7 IR i R4 4 A4S (RS P AR 31 2 A S K dla . X e
ISR AN TR, R L FORIREE L RAL RT3 L 5 7, 200 B0 i I 2 5 P 3678 10 6 T A
ERA AR AT 2 75 1~6 S5 SCHRL6 T Ay 6 A il fF s )¢ 5 7,8 Dy SCRL7 I iy 2 e it i fF

1 HBRERSH

Tab.1 Test model parameters

F5 R RS /mmXmmXmm AR/ mmXmmXmm  f./MPa  f,/MPa  F../kN
1 TS-R1-C1-N 1 800 X1 800X120 180 X180 X400 32 420 116
2 TS-R2-C1-N 1 800X1 800X120 180X 180 X400 58 420 140
3 TS-R1-C2-N 1 800X1 800X120 180 X180 X400 32 420 144
4 TS-R2-C2-N 1 800X1 800X120 180 X180 X400 58 420 166
S CS-R1-C1-N 1 220X1 220X120 180X 180X 400 32 420 120
6 CS-R2-C2-N 1 220X1 220X120 180 X180X400 58 420 260
7 S0_fire 3 500X3 200X250 300X 300X650 25 500 270
8 S1_fire 3 500X3 200X250 300X 300X650 25 500 366

1.2 BREHRASHNIEZE

G R A BRITEA ABAQUS g A% SR Cheat transfer) X il B 3 g W1 F 505 AR 5 B I 2
T AR A 2 E T R AT SR T R ) 2E g B AR SCRRES L W R EE A i Z 80 26 Ty Stefan-
Boltzmann % (. B 5. 67 X10 8 W« (m? « K') ;0. XA ERE . Z AHEC 25 W e (m® « K) ', 7Y
KTEHL 4 W e (m® « K) 7' se HERGHRIT R A HLO. 5.
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TE AT K BN A3 ik AR BBE - o s T 76 3R B 55 0 BT B RBE b A A S4 SR T VIS S A SR T R L. R
BEY 53 BT 58 WG - 4 25 R AR ) Jr e B, FERR 7 40 B b IR BE R 20 79 A =4 S A A B3
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TECHk[ 6], i TS-R1-C1-N, TS-R2-C1-N, TS-R1-C2-N, TS-R2-C2-N [ if1 F 51 b 7615 K T
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Bl 1 SCHRL6 TS ZR A1 St A4 1 B 2 SCHRL7 e il 4 S1_fire 4K Al 52
Fig. 1 Specimens of TS series and Fig. 2 Reinforcement element of specimen
boundary conditions in reference [ 6] S1_fire in reference [ 7]
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B3 SCHRL7 il Jim iy i 5 B4 SCBRL7 1tk 32 KoTm i i 7
Fig. 3 Boundary of back fire surface of Fig. 4 Boundary of fire surface of
specimens in reference [ 7] specimens in reference [ 7]
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Fig. 5 Comparison of temperature curves of specimens in reference [ 6]
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Fig. 6 Comparison of temperature curves of specimens in reference [ 7]
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Fig. 7 Comparison of vertical displacement-time curves of specimens in reference [ 6]
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Fig. 8 Comparison of vertical displacement-time curves of specimens in reference [7]
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SCHRL6 ] 3 TS-R1-C1-N 7€ 270 min i, ¥ T 7180 P 1E R 1 (o) 20 A5 a0 1&L 9 B, &l 9
AT IE N 1 e RAE 2R 2. 095 MPa, o #8 3d TE %56 A+ FH IV (9 32 Hr 5 BE AR VEAE £ 3K SR BR BL W) £
SCHRL7 I 3 fF S1_fire 78 120 min B, 844 (1 B ) (7 S 45 B0, Q0181 10 B, B 10 W] T R 45 2k
200 S1_fire SR & B ALY Fa 3 Mo A B W 1) 3 15 TSR M9 6088 L X SIS R AW 4
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Fig. 9 Stress distribution diagram of Fig. 10 Displacement distribution
specimen TS-R1-C1-N diagram of specimen S1_{ire
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Fig. 11 Actual engineering dimensions (unit; mm) Fig. 12 Modeling of reinforcement mesh
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Fig. 13 Temperature-time curve of each measuring point Fig. 14 Vertical midspan displacement-time curve
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