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Abstract; The dynamic response of concrete-filled steel tube( CFST) under blast loading was studied by numeri-
cal simulation and experiment. Firstly,based on LS-DYNA nonlinear finite element analysis software , the numerical
model of CFST under explosion load is established by using multi material fluid structure coupling method. Secondly,
three concrete-filled steel tube specimens are designed for short-range explosion test in the explosion tank ,and the
validity and rationality of the numerical model are verified based on the experimental results. Finally,the failure law
of CFST under explosion load is summarized ,and the influence of core concrete strength and steel tube thickness on
the explosion resistance of CFST is studied by parametric analysis method. The results show that the numerical simu-
lation method in this paper can effectively and reasonably reflect the dynamic response of CFST under explosion
load ,and the error between the simulation results and the experimental results is less than 10%. Under the close-
range explosion load ,the failure mode of the CFST structure can be divided into four stages: the bursting surface fail-

ure ,the mid-span bending deformation, the end tension, and the vibration stage. Increased strength of core concrete
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and steel tube thickness can both improve the antiknock performance of CFST structure. Compared with C30, the

maximum displacement at the center of back blasting surface of C50, C70 and C80 core concrete decreases by

2.3%,4.3% and 5. 3% respectively. And compared with 3 mm steel pipe,the maximum displacement of 4 mm,

5 mm and 6mm steel pipe decreases by 17.0% ,28. 6% and 37. 4% respectively. Increasing the thickness of the

steel pipe has a more obvious effect on improving the anti-blast performance of the structure than increasing the

strength of the concrete.
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Fig. 1 Grid model
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Table1 =+ MAT_PLASTIC_KINEMATIC Keyword parameter setting
MID  RO/(kg-m™) E/MPa PR FY/MPa  G/MPa B Cc P FS VP
1 7850 2.06E+5 0.3 235 2.06E+3 0.0 40 5 0.24 0.0
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* 2 = MAT_JOHNSON_HOLMQUIST_CONCRETE X@FS¥igE
Table 2 * MAT_JOHNSON_HOLMQUIST_CONCRETE Keyword parameter setting

MID  RO/(kg-m™®) G/GPa A B Cc N F./MPa
2 2400 12 0.79 1.86 0.006 0.84 33
T/MPa EPSO EFMIN  SFMAX/MPa  PC/MPa uc PL/GPa UL
2.1 1 0.01 11 16.2 9E -4 0.95 0.16
D, D, K,/MPa K,/MPa K,/MPa FS
0.04 1 1.2E+4  -1.35E+5 6.98E +5 0
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Table 3 Air material and equation of state parameters

RO/(kg - m™?) (o o C, G

C, C, C, E, v,

1.25 0 0 0 0

0.4 0.4 0 2.5E +5 1
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Table 4 =+ MAT_HIGH_EXPLOSIVE_BURN Keyword parameter setting
MID RO/(kg-m™>) D/(m-s') PCJ/MPa B K/MPa G/MPa R,/MPa
4 1693 6930 2.1E +4 0 0 0 0
®5 *EOS_JWL X@FSHIKE
Table 5 =+ EOS_JWL Keyword parameter setting
EOSID A/MPa B/MPa R, R, ® E/(J-m™) V
4 3.67E +5 3.23E +3 4.8 0.9 0.32 6E +9 1
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Table 6 Test conditions
T (81.82.83) -1 (S81.82.83) -2 (S§1.82.83) -3 S1 -4 S2 -4 S3 -4
TNT Y4 8/g 30 50 70 80 120 200
JRHE/ mm 100 100 100 0 0 0
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WE R A R 14. 07 mm, 18. 79 mm, iR 2 5 F 2
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KB, R E P OPE Y 5.2 mm 145
H45.00 mm,iBE KN 2.1%, XFTTFIRERE, BR
ZITE 10% LA, B BUERE U7 6 W] LIA ROt
PN REE T MR TR 2T W Sh2RNE L o
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Table 7 Comparison of residual deformation

T BREE y,/mm  BEHE y,/mm (y, -y,) /7,
S1-4 12.2 11.32 7.2%
S2-4 15.2 14.07 7.4%
S3 -4 19.5 18.79 3.6%

romsttam

B4 THS1-40BRERATEE
Fig. 4 Residual deformation diagram of S1 -4
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OB, IR R, T AL R B B K
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RE 7. 4% ; M A A2 N E & KE R RN
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M 5 A3 Hisk B B RE AR 25 R 10 669 m/s*,
B ZE T 9836 m/s”, 122 7. 8% ;IR EHI7E 10%
DN, ERSRAR B8, RmpRERE
9128 kHz, TREBEDERFTE 7.8 ps FH—
B8, 21 AL A5 100 ms PR BB AT FR 2R, 40
&l 8 fi, R ss R SRR EAY &, IEE
BT A RO R N ARIE SR T W EREEL
44 31 3 e o

BS T S2-40BHERTHE
Fig. 5 Residual deformation diagram of S2 -4
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Fig. 6 Residual deformation diagram of S3 -4
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Table 8 Simulated conditions
Tn  REE RERR . W

mm mm

M1 C30 3 500 100
c30-0 C30 0 200 0
c30-3 C30 3 200 0
C50 -3 C50 3 200 0
C70 -3 C70 3 200 0
C80 -3 C80 3 200 0
C30 -4 C30 4 200 0
C30 -5 C30 5 200 0
Cc30-6 C30 6 200 0

3.1 SHEIRERESH

HT R E IR EE - AR E R R T BRI
LB T 500 g INT 7245 .0 FRE BT 10 em &b
BRIEREEAE (T ML) BRI R 0. 24,
BB RN 0. 009, KA A 0. 08, BEUA
7 B 2N SR B AT R B AU & 9 Fias.
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TREE AR
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Fig. 9 Strain nephogram at different time
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Fig. 10 The displacement time history curve
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