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STUDY ON CHEMICAL EXPLOSION RESISTING PERFORMANCE OF
TWO-WAY RC SLAB REINFORCED WITH GFRP RIBBON EXTERNALLY
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(1. Building Design and Research Academy of Canbao, Beijing 100850, China;
2. Engineering Institute of Engineering Corps, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: The glass fiber reinforced(GFRP) plastic material has many characteristics such as high intensity, large
ductility, resisting erosion, simple construct technology, etc.. In order to improve bearing capacity of structure and
extend the expiration date, the GFRP is used to rebuild and reinforce common civil building structures. In the same
time, the domestic and overseas scholars pay more attention to the characteristics about the complex structure of
GFRP and reinforced concrete under static loading gradually, and have obtained many achievements. The
application of complex structure characteristics of GFRP and concrete under dynamic loading is initiated. In order
to study the strengthening effect and mechanism of GFRP on RC (reinforced concrete)structures under explosion
load, the explosion resisting performance of RC slabs reinforced with GFRP ribbon and that the common RC slabs
are simultaneously studied. The deforming processes of GFRP reinforced concrete slabs and those of the common
concrete slabs under explosion loading are also studied. The test results indicate that GFRP can control the
development of concrete flaw effectively and enhance the explosion resisting performance of RC slab, which can
provide reference to reinforcement mechanism study of GFRP and explosion resisting design of RC slabs
reinforced with GFRP.
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Table 1 Test results of material mechanical property
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Fig.4 Arrangement of displacement, strain of bar and fiber measuring point
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Table 2 Results of pressure MPa
WA
ZyHilg PB1 SB2 SB3

P1 P2 P3 P1 P2 P3 P1 P2 P3

200 0.47 1.04 032 - - - - - -
400 092 2.04 098 046 061 056 33 10 095
600 1.60 280 083 118 163 118 - - -
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Table 3 Results of displacement mm
i
2y PB1 SB2 SB3
W1 W2 w3 Wi W2 W3 W1 W2 W3
200 52 - 48 - - - - - -
400 51 - 50 59 68 29 49 56 43

600 120 152 98 104 131 10 8.5 98 59
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Table 4 Results of strain test pe
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Zintlg PB1 SB2 SB3
10 11 SB1 SB3 01 02 SB1I SB2 SB3

200 3235 1154 - - - - - - -
400 1476.01669 1625 2760 1340 2030 2370 - -

600 2236.02242 4650 - 9840 12300 21080 18580 17 700
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Fig.6 Pressure and time-dependent curves of point P1 in
plate PB1
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Fig.7 Displacement and time-dependent curves of point W1 in
plate PB1
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Fig.8 Strain and time-dependent curves of point No.11 in
plate PB1
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Fig.9 Strain and time-dependent curves of point SB1 in
plate SB3
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Fig.10 Crack distribution in the bottom of PB1 after the
second explosion
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Fig.11 Crack distribution in the bottom of PB1 after the third
explosion
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Fig.12 Crack distribution in the bottom of SB2 after the
second explosion
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Fig.13 Crack distribution in the bottom of SB2 after the third
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Fig.15 Crack distribution in the bottom of SB3 after the third
explosion
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