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Abstract:
assessment of prestressed concrete box girder is studied.
First,

explosion is conducted,

In this paper, the explosion damage
the numerical analysis model of rectangular beam
and the accuracy and reliability
of the explosion numerical model is verified by the field
test results. Then, based on the residual bearing capacity
of the structure, the damage assessment criterion of box
girder at explosion load is established. By analyzing the
residual bearing capacity of box girders at explosion
load,

damage degrees of box girders are determined. The results

the P-I (pressure - impulse) curves of various

show that the concrete strength has a greater influence on

the critical value of overpressure and impulse, while the
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yield strength of reinforcement has less influence. With
the increase of damage grade, the influence amplitude of
each parameter on P-I curve of box girder is different.
Finally, the formula fitting of P-I curves of all damage
grades of box girder with different concrete strength is

performed, and the fitting parameter {3 is analyzed.

Key words: prestressed concrete box girder; explosion
injury; evaluative criteria; parametric analysis; formula

fitting
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Tab.1 Mechanical parameters of box girder reinforcement

R HEE/(kg. m ?) M /Pa EL /N J AR5E S /Pa YILktig /Pa KR/ %
HRB400 7.85%10° 2.06x 10" 0.3 4.33%10° 2.06>10° 13.8
HPB300 7.85X10° 2.01x10" 0.3 3.12X10° 2.02X10° 9.1

A
©
o~
ac
Y Y
76 324 1000 324, 100
20.0 o ‘ 20.0
a FAYE PR "
B2k 25000/2 #
v\ |
F Azl T
o S| NA
4B
SRS &
L o ey —
Dy N oS
Y v—<] LO!L_ E
SA0A (12
LA LD 1 i R
A5 1 e
300 T 10401 il -

b FHRRTI J1 75 BT X
B2 FMERTEBEAHEE (B :mm)

Fig.2 Box girder section size and reinforcement arrangement (unit:mm)
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Fig.3 Finite element model of box girder explosion
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Tab.2 Parameters of TNT explosive materials
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Tab.3 Equation parameter of TNT explosive material
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Tab.4 Equation parameter of air status
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Fig.4 Finite element model of rectangular beam explosion

e f

a Bl-1fgfF

b B2-1H4{F

El5 HERREELE R E

Fig.5 Damage effect of beam in explosion test
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Fig.6 Numerical simulation damage effect of beam
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