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Study on Blast Resistance of H-section Steel Columns of Spray Polyurea

ZHAO Yajun'?, WANG Yulong'
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Abstract; In order to study the anti-explosion effect of polyurea coating on H-section steel columns, the
anti-explosion numerical analysis of sprayed polyurea elastomer H-section steel columns was carried out
based on ANSYS/LS-DYNA finite element software. The dynamic response of H-section steel columns un-
der explosion was studied. The protective effect of different polyurea thickness on H-section steel columns
and its mechanism were analyzed. It is shown that when the shock wave propagates along the weak axis of
the steel column, the maximum destructive effect of the shock wave on the steel column appears in the
center of the web near the base of the steel column, and the polyure coating can effectively improve the o-

verall stiffness and anti-explosion ability of the H-section steel columns, greatly reduce the overall and lo-

cal deformation of the steel column, and reduce the absorbed internal energy of the steel column.
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Fig. 1 Schematic diagram of numerical simulation
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Tab. 2 Material parameters of steel!”’

PY £/ o/  E/
4 M : L P
(kg'm™) GPa MPa GPa s
7 850 210 0.3 240 2 10° 5
1.2.3 RK

R TIR SR AR (9 B 2 Ty 2= MR R, SRR A R
el ELAT B I N AR SAI0N A R RS SRR 4 1E
MAT_PIECEWISE_LINEAR_PLASTICITY #1457
R IR R S A, AR AL g T B 0 R A A
AU 0] SOAN R R AR 6 (19 I g A8 #h 28, BR IS AR
T MR S P ek i o 3 A TR 2 SR AN [
AR RMRSHAE R I R ) A 4k SR IR AL L
SNk 3.

100 ——0.09 s"!
| ——725!

—— 168 s’
80r . olos
| —+—294 ¢!

s 60)
s |
5
5 o}
200
oL
00 05 10 15 20
g

P 2 ANTR] AR R R g 1o 2
Fig. 2 Stress strain curve of polyurea under

different strain rates
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Tab. 3 Material parameters of polyurea'’

p/(kg-m™) E/MPa s o,/MPa Fs
1 020 230 0.4 15.7 0.85
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Fig. 3 Structure of polyurea coated steel plate

and explosive model
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Fig. 6 Plastic strain analysis of steel column
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Fig. 7 Schematic diagram of propagation of shock wave
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Fig. 8 Shock wave pressure propagation diagram
0.08 0.16
—— 0 mm
0.07r 0.14+
0.06 0.12+ [P
0.05 » 0.10+-
g 0.04 2 0.08F
#H 3H
- 0.03 = 0.06 -
0.02 0.04
—— 0 mm
0.01r 0.02- — —3mm
-~ - 5Smm
0.00+ 0.00+
0 4 8 12 16 20 0 4 8 12 16 20
A 8] /ms

PO AR 5 3L 2 1 i P o A o R T

Fig. 9 Time history curve of plastic strain at the connection
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