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a. concrete fragmentation after blast load
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Fig.2 Test photograph of uncoated concrete target plate

axial direction
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Fig.3 Test photograph of coated concrete target plate
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b. retrieved concrete fragments

b. back-blast surface
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d. cross-section bending deformation diagram

of coated concrete target plate
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Table 1 Material parameters of F-T126 flexible polyurea

p/gem™ E/GPa v o,/ GPa E / GPa FAIL
0.96 0.22 0.4 0.00778 0.00231 1.3

Note: p is density. E is elasticity modulus. » is poisson ratio. o is yield

strength. E is tangent modulus. FAIL is failure strain.

% 2 ?%*A‘ﬂ-?ﬁ}iﬁ[w'”'“]

Table 2 Material parameters of airl'®'*:"]
p/g-em™  C,-C, C, C, e/J-em™
0.00129 0 0.4 0.4 2.5x10°

Note: p is density. C-C.is polynomial equation coefficient. e is internal en-
erBY per unit volume, 6 JEiRJE AR I B,

Fig.6 Numerical result of uncoated concrete target plate
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Fig.14 Coating adhesion failure
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Table 4 Characteristic parameters of target plate deforma-

tion for different coating thicknesses

coating thick-

ness / mm o / MM S,/ mm W,/ mm
2 39.26 -10.50 -10.50
4 29.81 -16.05 -16.05
6 29.87 -29.87 -21.63
8 28.56 -26.02 -15.39

Note: S__ is the maximum displacement of coating center point. S, is the final

displacement of coating center point. W, is the final deflection of target plate.
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Counter-Intuitive Behavior of Flexible Polyurea-Protected Concrete Target Plate on Back Blast Surface under
Blast Load

XU Hao', ZHANG Rui'’, HUANG Wei-bo’’, DONG Qi', HU Jun-hua', LIANG Long-giang®
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. School of Civil Engineering , Qingdao University of Technology, Qingdao 266525,
China; 3. Qingdao Shamu Advanced Material Co., Lid., Qingdao 266108, China)

Abstract: The final deformation of a metal structure under impulsive load occurring in the direction opposite to that of loading,
which is a phenomenon known as counter-intuitive behavior. It was found that the flexible polyurea-protected concrete target
plate on the back blast surface also experienced counter-intuitive behavior under 75 g TNT blast load. To investigate the
counter-intuitive behavior of the flexible polyurea-protected concrete target plate on the back blast surface under blast load, a fi-
nite element model of the back blast surface of the flexible polyurea-protected concrete target plate subjected to blast load was
developed using the ANSYS/LS-DYNA finite element software. The finite element model was utilized to analyze the dynamic re-
sponse regularity of the flexible polyurea sheltered concrete target plate on the back blast surface, and to study the occurrence
mechanism of the target plate’s counter-intuitive behavior from the perspective of energy. Taking the center point displacement
and deflection of the concrete target plate as indexes, the influence of the amount of explosive charge and coating thickness of
polyurea on the counter-intuitive behavior of the target plate was analyzed parametrically. The results demonstrate that the
counter-intuitive behavior of target plate is attributed to strain energy release from the polyurea coating, energy dissipation from
concrete damage, and mutual transformation of energy between both materials. Furthermore, it is found that explosive charge
mass is the dominant factor affecting counter-intuitive behavior. The concrete target plate is unable to undergo counter-intuitive
behavior when either the charge mass was too small or too large. Within a range of coating thicknesses from 2 mm to 8 mm, an
initial increase followed by subsequent decline in bending degree was observed for the target plate exhibiting counter-intuitive
behavior.

Key words: counter-intuitive behavior;flexible polyurea;concrete target plate;blast load
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