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Abstract: In order to study the protection performance of the cladding on a bridge pier under explosion loading,
a numerical model of reinforced concrete slab under explosion was established with ANSYS/LS-DYNA and its validi-
ty was verified. Using this numerical model ,the response and failure modes of a hollow rectangular section pier with
and without cladding under explosion loading were analyzed and compared. The propagation process of stress wave,
the failure mode of pier and the displacement of the pier surface opposite to explosion were observed. Meanwhile, the
influence of the thickness of the cladding,the density and thickness of the core layer on the protective effect to the
pier under explosion were further discussed. The results show that the damage degree of the pier under explosion can
be significantly reduced by the attached cladding. When the thickness of the cladding increased from 1 c¢cm to 3 ¢cm
and the thickness of the core layer increased from 10 ¢cm to 30 cm, the displacement of the pier surface opposite to
explosion decreased obviously. Within certain limits, the protection effectiveness increased with core density. This
study can facilitate the application of lightweight cladding on pier protection against explosion.
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Table 1 Parameters of explosive

o/ (kg - m™) A/GPa B/GPa R, R, ® E,/GPa y
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Table 3 Parameters of concrete
p/(kg+m™) v f./MPa
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Table 4 Parameters of steel
p/(kg-m™) E/GPa v o,/MPa C P
7800 210 0.33 500 40 5
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concrete slab subjected to an explosion
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displacement at back panel and face plate thickness

3.2 ENSEZRENEMN

PREFKEZ) 245 30 kg, {52 RJE 10 em JZ AR5
JE 1 em ANAE  fi ) = s 2 0 5 TR 4 75
FR9 I I8 BT R A AL, 107 A fH R A ] 1S
TR R AR 1k 1T ) 25057 B R A 2 % A 1
(BB 16 TR, 6 2 8 5 2 450 ke/m’ I 45
BiRs s/, VLI IR et . )2 % 5 H700 kg/m’
1900 ke/m’ WA T IoHEM By 477 19 175 50 000 15302 7%
FEAIG, ELEA LU 2 25 13 R 450 kg/m’® 9185 100 A e 14
T, B2 B 9 700 ke/m’® 1900 kg/m® IR
FOREIR Lt 2 85 450 kg/m® I, Ll 1
ZE BT LI O R R i AR P TR RE

AL LRI RE AR, nT A AR e 7 . (5
PRS- 5 2 B B SC AR T AN LR, BT AAE G 4
A TSR E R, 756 PR R0

18

—— N E % 450 kg/m’
15+ —— 2R 700 kg/m3
—— 5 2% F 900 kg/m’

R 1 /MPa

0 0.2 0.4 0.6 0.8
BLAE
1S AN [R]85 B0 2 v A T 4 1 7 1o A% fh 2%
Fig. 15 Stress-strain relationship of cladding core with
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Fig. 16 Relationship between concerned points

displacement at back panel and core density
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