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Experimental Study on the Damage of Concrete Material
by Impact Load

Jeong—Un Song, Hoon Park and Seung—Kon Kim

Abstract Although the number of blasting operations in urban area are growing, lesser attentions have been paid
to the effects of impact load on nearby concrete structures. In this study, the properties of concrete were obtained
by both the sonic velocity and Schmidt rebound tests, and the degree of damage in concrete material was evaluated
by measuring the sonic velocity in sample before and after applying the impact load. The test results shows that
the sonic velocity decreases with the increase of intensity of impact load, and the degree of damage in concrete
samples is lower when the samples have higher strength and sonic velocity.
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Fig. 5. Seismic-wave penetration time in surface.
Table 2. Results of rebound number test
NC-1 NC-2 NC-3 NC-1 NC-2 NC-3
No - - No - ; ;
Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro
1 34 39 18 25 18 24 19 43 45 30 30 30 31
2 34 39 20 25 19 26 20 43 45 30 31 31 32
3 35 40 23 25 21 26 21 44 46 30 31 31 32
4 36 41 25 25 24 26 22 44 48 30 31 31 32
5 37 41 25 26 26 26 23 45 48 31 32 32 32
6 39 41 25 26 26 27 24 45 48 31 32 32 32
7 39 42 25 26 26 28 25 45 48 31 32 32 32
8 40 42 26 27 26 28 26 46 48 32 33 32 32
9 41 42 26 27 27 28 27 48 48 32 33 32 33
10 41 42 26 27 28 30 28 48 32 34 32 33
11 41 42 27 28 28 30 29 48 33 34 32 34
12 42 43 27 29 28 30 30 48 33 33 34
13 42 43 27 29 30 30 31 48 34 33
14 42 43 28 29 30 30 32 48 34 34
15 42 43 29 30 30 30 33 50 35 34
16 42 44 29 30 30 30 34 52 39 35
17 43 44 29 30 30 31
18 43 45 30 30 30 31 Ave. | 429 | 437 | 289 | 292 | 292 | 30.0
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Table 3. Results of compressive strength

F 34 NC-1 | NC-2 | NC-3
YE ZHE?'E}EZ] 2420 | 1232 | 129.8
AT YBAF 2060 | 1147 | 119.7
A aéﬂﬂ 2640 | 1973 | 201.0
B G2 2373 | 145.1 | 1502
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Fig. 6. Description of seismic-wave velocity before and after impact load.
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Table 4. Results of seismic-wave velocity test before and
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after impact load

No NC-1 NC-2 NC-3
N/S IR/S 2R/S N/S IR/S 2R/S N/S IR/S 2R/S
1 3807.1 3816.8 3816.8 3099.2 3080.1 3092.8 2924.0 2803.7 2747.3
2 3797.5 3759.4 3694.6 3042.6 2958.6 2947.0 2901.4 2777.8 27223
3 3787.9 3712.9 3703.7 3205.1 3112.0 3092.8 2970.3 2840.9 2798.5
4 3816.8 37313 3740.6 3198.3 3080.1 3073.8 3042.6 2947.0 2912.6
5 3778.3 3731.3 3768.8 3018.1 2924.0 2895.8 3092.8 2964.4 2924.0
6 3836.3 3787.9 3816.8 3178.0 3112.0 3112.0 3042.6 2924.0 2879.1
7 3778.3 3807.1 3768.8 3363.2 3282.3 3268.0 3184.7 3086.4 3067.5
8 3787.9 3768.8 3740.6 3363.2 3282.3 3239.7 3239.7 3178.0 3131.5
9 3731.3 3658.5 3703.7 3456.2 3416.9 3386.0 3282.3 3112.0 3055.0
10 3759.4 3694.6 3676.5 3348.2 3304.0 3268.0 3239.7 3164.6 3131.5
11 3537.7 3416.9 3386.0 3416.9 3363.2 3348.2 3171.2 3144.7 3112.0
12 3694.6 3676.5 3632.0 3363.2 3296.7 3246.8 3012.0 3061.2 3073.8
13 3632.0 3797.5 3667.5 2970.3 2890.2 2830.2 2907.0 2868.1 2840.9
14 3768.8 37313 3685.5 2935.4 2851.7 2819.5 2912.6 2868.1 2840.9
15 3703.7 3667.5 3658.5 3042.6 2918.3 2918.3 2929.7 2873.6 2857.1
16 3676.5 3676.5 3685.5 3118.5 3055.0 2994.0 3018.1 2958.6 2947.0
17 3658.5 3632.0 3614.5 3105.6 3012.0 3018.1 3042.6 3018.1 2964.4
18 3685.5 3640.8 3640.8 3225.8 3157.9 3138.1 2862.6 2835.5 2788.1
19 3731.3 3731.3 3722.1 3311.3 3239.7 3225.8 3144.7 3125.0 3086.4
20 3712.9 3768.8 3750.0 3131.5 3138.1 31513 3205.1 3205.1 3164.6
21 3667.5 3649.6 3722.1 3393.7 3348.2 33333 3282.3 3232.8 3198.3
22 3722.1 3667.5 3694.6 3355.7 3296.7 3275.1 3296.7 3268.0 3253.8
23 3472.2 3416.9 3393.7 3529.4 3464.2 3424.7 3225.8 3191.5 3171.2
24 3529.4 3546.1 3537.7 3370.8 3325.9 3340.8 3105.6 3092.8 3092.8
25 3797.5 3797.5 3778.3 3164.6 3036.4 2924.0 2868.1 2873.6 2851.7
26 3787.9 3740.6 3722.1 3105.6 2994.0 2952.8 27933 2846.3 2824.9
27 3778.3 3712.9 3722.1 3125.0 3073.8 3024.2 2901.4 2924.0 2879.1
28 3778.3 3740.6 3740.6 3232.8 3125.0 3067.5 2964.4 3018.1 2976.2
29 3740.6 3768.8 3768.8 3012.0 2982.1 2907.0 3030.3 3061.2 3024.2
30 3778.3 3722.1 3731.3 3275.1 3205.1 3232.8 2941.2 3018.1 2970.3
31 3807.1 3797.5 3797.5 3440.4 3311.3 3318.6 3118.5 3138.1 3112.0
32 3778.3 3740.6 3768.8 3378.4 3355.7 3275.1 3198.3 3212.0 3191.5
33 3676.5 3640.8 3667.5 3448.3 3386.0 3363.2 31513 3268.0 3232.8
34 3703.7 3658.5 3667.5 3393.7 3340.8 3304.0 3191.5 3212.0 3205.1
35 3562.9 3521.1 3472.2 3378.4 3289.5 3253.8 3178.0 3184.7 3157.9
36 3640.8 3605.8 3588.5 33333 3289.5 3260.9 3061.2 2988.0 2970.3
Ave. 3719.6 3692.6 3684.6 32453 3175.0 3147.9 3067.6 3035.7 3004.3
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