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Experimental and analytical study on blast resistance performance
of brick infill walls strengthened with polyuria
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Abstract: In order to study the blast-resistance characteristics of polyurea sprayed reinforced brick infill walls, a prototype
explosion test of polyurea sprayed reinforced frame infill walls was carried out based on an improved large-scale explosion test
device. This test device eliminates the influence of the sparse wave formed by the air shock wave at the edge of the wall and
the diffraction behind the wall on the real blast resistance test dynamic response of the wall, and significantly improves the
accuracy of the blast resistance test of brick infill walls strengthened with polyuria. The dynamic response characteristics,
failure process and mode of reinforced brick walls under explosion load were analyzed, and the failure mechanism was
revealed. The results show that under small deformation conditions, polyurea reinforcement can improve the blast-resistance of
infilled wall members. Under large deformation conditions, polyurea reinforcement can increase the ductility of filled wall
members. The system stiffness of reinforced brick wall changes continuously during forced vibration, and the maximum
difference is 133%. With the decrease of the proportional distance, the failure mode of the reinforced brick wall gradually
changes from bending failure to shear failure. The polyurea thickness of more than 6 mm can effectively limit the local shear
failure phenomenon. The theoretical calculation model based on the resistance function of brick wall and polyurea coating can
accurately predict the forward displacement response process of two-way brick wall reinforced by back blasting surface under

explosion.
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Fig. 1 Test device
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Table 1 Material parameters of brick and mortar

Zp s W% /(kg-m™) 1 [CAE 5/ MPa AL H PUHEE/MPa B Y5 B/ MPa Jtt R /M Pa
fit 1200 897 0.15 5.5 5.5 14.1
¥ 2100 913 0.25 35 3.5 7.03

®2 RREROHFESH
Table 2 Polyurea material parameters
W (kgm) T At/ MPa THRA L B E/MPa JaE A 55 /M Pa IR /MPa HSLRBIN AR
1150 80 0.17 15 5.5 14.1 1.
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Table 3 Test conditions

56 BIRRRE/mm WO/ (mkg ') 22 /ke

1 0 1.89 4
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3 6 1.89 4
4 6 1.39 10
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Fig. 3 Failure modes of wall specimens
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Fig. 4 Coatings of reinforcement brick wall after blasting

(b) Test 4
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Fig. 6 Displacement responses of two walls under different loads
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Fig. 7 Mechanism of back burst surface strengthening
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Fig. 8 Force between blocks at different vibration positions
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