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Damage Effect Analysis of H-Section Steel
Columns Subjected to Synergistic Effects of
Blast and Prefabricated Fragments

TIAN Lit%, ZHANG Huo'

(1. School of Civil Engineering, Tianjin University, Tianjin 300072,
China; 2. Key Laboratory of Coast Civil Structure Safty of the Ministry
of Education, Tianjin University, Tianjin 300072, China)

Abstract: In order to investigate the anti-blast performance
of H-section steel columns at blast and prefabricated
fragments, the damage effect of the combined blast and
fragments loads on the H-section steel column is simulated by
arranging the prefabricated fragments around the cylindrical
TNT based on the nonlinear finite element software ANSYS /
LS-DYNA . The difference of dynamic response of H-section
steel columns at blast load, fragments load, and combined
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blast and fragments load is analyzed. Meanwhile, the

influence of axial compression ratio, steel strength,
slenderness ratio, and cross section type on the dynamic
response of the steel column at combined blast and fragments
load is investigated by using the parametric analysis method.
The research indicates that the combined effect of blast and
prefabricated fragments under adjacent explosion has a
superposition enhancement effect and the combined load is
bigger than the linear superposition of single load effect. In
the anti-blast design of steel columns, the value of the axial
pressure should be controlled, and when the steel strength
grade is Q235 the axial compression ratio should not be bigger
than 0.4. It is reasonable to choose steel strength instead of
blindly choosing high-strength steel. By changing the column
height to change the slenderness has little effect on the steel
column. Tubular cross-section steel column has the best anti-

blast ability, followed by H-section and box section.

Key words: adjacent explosion; blast wave; fragments;

synergistic effects; steel column
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Tab.1 Material properties of TNT

wE/

TR/

Ey/(GJ »

(kg + m) (mes1) A/GPa B/GPa Ry R ) \
1570 6 930 374 3.23 4.15 0. 95 0.3 7 1
£2 BHESH
Tab.2 Material properties of air
EEE/ G=0C= . Ey/
(kg » m ) C=Cs G=G (K] + M) v
1.22 0 0.4 253 1
x3 MHSH
Tab.3 Material properties of steel
HE/ 3 PR
(kg » m—) VATA L £ /GPa E/MPa F/MPa C n m
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2 {nE7ERWIE

BT B AT Z X TR b PRSI 2.1
Fr 2 AT IR PRI AR SO 5% 25 25 0K Bl 4

JE R AR ik BN AR A L 52 B A AR A
FIHEART TBUEB, LI IERR & 305 AR R A A
PR LB PR

YA IR B & B TR TR BT
RGBT —H A & R PR . — T H



292 3% k% %2WMERB 2R 846 %
T, [ N A — TV P TR JE 4R H R B B o
R A RIS, HHE AR N :
- i 2]_\4 3 ]\_4 —1 M —0.5 @
vo_@{G[l_F(l—’_W) ](1+W> +W} ﬁ_zo
W = punD*hy /12 Z
ha = (D/2) {1+ 1+ (/20 T°7) =
K. /ZE W25 IR 2 B8 3T TNT 3825, 40
V2E=2.37 km « s ;M h 4 B FMRA S RE:W =50 ) 7 6 8

HB 594 B TR 9 S BRAE 2 5 pw s A 43 B
H2 53K sh 48 T ARKEZS I % RS & Dok 4
hEEHHANEE.

HESEBRERSR I AR P, 0T IR AR T 2 2 IR B AR
iZ3h, CER[ 15145 th B IF F R IR 2 AR 8 sh 26 24
IR BT R 2, Y2 5 KT
HRE, FRIREN MRS sh i k2 S B 2 B 55 T
PG HAR I MR TR, FIb AKX h W RsLir
IS R I KE 2 .

AR 2K B 4 JB AR T T BB AL (&
3. &R TR EARN 50 mm, BN 2 mm. FHA7H
HiR N 2R REGHE R 2 660 m - s, LUERIR
ARPEEITHEER 2673 m s /0. 5%, I
HERE A SCR R B S 8RB 05 5 T 1
BRI 2 IR 3 4 JB AR I GBI BT

3 FEHRHEREFIHEREE

Fig.3 Schematic diagram of charge-driven
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Fig.17 Displacement and displacement diagram of different column high steel columns

B 18 i AR BN BHN R E. O, AR TR ™4 T B 22, 5%
H P 18l H R AT AN A IR T 72 T RO T PR R A A e o . [ T T R T SR T
I RAA —EBENES TR L. % A B REGMSTRR R 1L, (0 i 2 IR
T [ =4 T R AT B N A U, B RAR R BRI L B0R R AR BR.
AN B 7 o L. AR R AT T A T R T AR

AR PR R AR MR HAR I
a H BT b AR ¢ EERAE
B 18 FARHEXBNEEEETEE

Fig.18 Plastic strain diagram of steel column of different cross - section type steels
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