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Experimental research on anti-contact explosion of POZD coated square
reinforced concrete slab
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Abstract: In order to study the failure mode and anti-explosion performance of PODZ coated square reinforced concrete slabs
under contact explosion, the PODZ coated square reinforced concrete slabs were tested under contact explosion conditions. In
the test, the reinforced concrete slab commonly used in floor design in building structures was used as the research object.
Through 11 independent explosion tests, the influence of different PODZ coating thickness on the anti-explosion performance
was analyzed, and the reinforced concrete slab failure modes and damage characteristics were observed at different charges
TNT mass and different PODZ coating thickness conditions. The results show that the main failure mode of the coated PODZ
reinforced concrete slab is the crater of reinforced concrete slab on the front and the conical shape bulge of POZD coating on
the back. The bulging of POZD coating is mainly due to the detachment of POZD coating from the base plate and large plastic
deformation under explosion shock wave. When the shock wave load strength exceeds the ultimate tensile strength of POZD

material, a small round hole shear failure is formed at the tip of coating cone, and the other areas of the coating remain intact,
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so that the reinforced concrete slab will not produce a large range of seismic collapse failure. Under the strong shock wave
load, the POZD coating can still maintain large deformation and high plasticity, which can extend the action time and
dissipation time of explosion load through its large deformation and absorb large shock wave energy, so as to restrain the
concrete spall debris and improve the anti-explosion performance of steel-concrete concrete slabs. With the increase of the
thickness of POZD coating, the stronger the anti-explosion ability of the plate under contact explosion, the more the critical
collapse damage TNT mass. The research results can provide references for engineering application and damage assessment.

Keywords: explosion load; reinforced concrete slab; POZD coating; failure mode
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Fig. 2 Schematic of reinforcement and lining of concrete slab (unit in mm)
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Table 1 Test parameters and results

GiB BB TNTZ W HOE R BRI ARL/ POZD ¥Rz -
mm mm mm il H2d/mm S h/mm
1 PO-1 400 12.5 0 295 - - =
2 P1-1 600 20.8 4 400 750 70 TERAR
3 P1-2 1000 32.5 4 415 850 90 TERAR
4 P2-1 1800 57 6 475 990 120 P
5 P2-2 2000 62.5 6 500 1000 125 Wt
6 P3-1 2000 62.5 8 450 1000 115 Tehedst
7 P3-2 2200 69.3 8 515 1050 125 TeieAst
8 P4-1 2400 50 10 530 1060 125 Teiedht
9 P4-2 2600 50 10 540 1100 135 WAt
10 P5-1 3000 50 12 660 1150 150 Tehedit
11 P5-2 3600 50 12 680 1300 180 WAt
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&l 4 iR o

MTEA P1 O T T4 187 2R 4 mm J& POZD #EHS, TNT 25 &34 5] 600 g i, BARILAKIREE + R
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(a) Blast side (b) Rear side

P4 BB PO-1 A5G4,
Fig. 4 Test results of model P0O-1

(a) Blast side (b) Rear side

K5 AR P1-1 R0 4s
Fig. 5 Test results of model P1-1

(a) Blast side (b) Rear side
K6 R P2-1 045 R
Fig. 6 Test results of model P2-1
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(a) Blast side (b) Rear side
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Fig. 7 Test results of model P3-1

(a) Blast side (b) Rear side

8 AR PS-1 b LR
Fig. 8 Test results of model P5-1
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Fig. 9 Rear side of model P4-1 Fig. 10 Rear side of model P2-2
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Fig. 11 Test results of model P5-2
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Fig. 12 Relationship between deformation and thickness of POZD coating
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Fig. 13 Relationship between coating thickness and TNT charge weight inducing critical failure of coating
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