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Fig. 1 Pendulum experiment setup
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Fig. 2 Impact acceleration Fig. 3 Stress-strain curve of concrete cube
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Table 1 The strength of concrete cube samples

a; =28.6g a, =17.6g
t/d fuo/MPa /d
f</MPa S/ fo f</MPa S/ fo
1 39.92 0.933 41. 74 0.976
2 39. 82 0.931 42.51 0. 994
3 37.43 0.875 41. 00 0.958
28 42.78
5 39.30 0.919 41.29 0. 965
7 40. 04 0.936 13.95 1.027
10 40. 14 0.938 44. 20 1.033
1 37.96 0.917 41. 09 0.993
2 38.57 0.932 10.01 0. 967
3 36. 90 0.892 38.75 0.936
18 11.38
5 37.61 0. 909 37.94 0.917
7 37.93 0.917 39. 37 0.951
10 40. 00 0. 967 41. 40 1. 000
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401 e o Table 2 Parameters of concrete
y el /d f./MPa  f/MPa  E/MPa  f./fes
s 30r 4
= / 1 4. 959 0. 495 2.261 0.115
= g0l / 2 9.497  0.949  2.725  0.221
,’ — Vulnerable age of concrete 3 13.633 1.363 3.023 0.317
10H 5 20.776 2.077 3.423 0. 484
i 7 26. 544 2. 654 3. 700 0.618
o— o e 28 42,924 4,292 4,878 1. 000
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Fig. 5 FEM model Fig. 6 Impact load
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Fig. 7 Internal accelerations of concrete
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Table 3 Maximum vibration velocities Table 4 Safety distances of
at different measuring points different single charge quantitis
I s Q/kg Run/m v /Cem + s71) Q/kg R./m
1 1221 2 600 0.14 1221 66. 89
2 3 540 1 800 0.49 3 540 95.39
3 1232 850 0.35 1232 67.09
4 1120 2 450 0. 26 1120 65. 00
5 2 600 1 050 0.49 2 600 86. 06
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An experimental investigation into effects of blast-induced vibration

on strength of early-age concrete”

Li Yi-min', Gao Zheng-guo', Zhu Qing-qing', Huang Xiao-bo®, Huang Xin'
(1. School of Transportation Science and Engineering » Beihang University ,
Beijing 100191, China;

2. Air Force Engineering Design and Institute of PLA, Beijing 100077, China)

Abstract: By taking a large airport engineering as an example, the damages to early-age concretes un-
der blasting vibration were experimentally investigated. Pendulum experiments were carried out on
the C30 plain concrete cubic specimens at different ages. And the uniaxial compression experiments
were conducted on the two groups of concrete cubic specimens, which were subjected to the same im-
pact loads at the same ages, at 18 and 28 days of the same water curing, respectively. The corre-
sponding uniaxial compressive strengths were measured. The results show that the curing time can af-
fect the uniaxial compressive strengths of early-age concretes exposed to blasting vibration and blas-
ting vibration can more obviously decrease the uniaxial compressive strengths of 3-5 days old con-
cretes. Based on the above experimental results, the compressive strength evolution of early-age con-
cretes subjected to blasting vibration at different curing ages was revealed by combining with the site
test and the numerical simulation. And the security technology indexes were proposed for large engi-
neering construction projects consisting of concreting and blasting.

Key words: solid mechanics; security technology index; model experiment; fresh concrete; blasting

vibration
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