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Model test on the strength of young shotcrete under blasting load

SHAN Rendiang GENG Hui<hui LU Jinyang JIAO Shao-peng
( School of Mechanics and Civil Engineering China University of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: The model tests as the primary means istused for the research on the effects of blasting load on young shot—
crete. The strength of similar shotcrete lining was measured by pull-out method of the embedded parts combined with
resistance strain gauge test; the effect of blasting load on quality of shotcrete strength development was analyzed from
three aspects including different age.of shotcrete various distances from the tunnel face and different positions in the
same section. The results show that in the age of 5—12 h period as the shotcrete not reaches the final coagulated
state a certain amount of blasting vibration can increase the compactness of shotcrete means play a “tamping” role;

the main effects of young shotcrete under blasting load is in 12-24 h; the influence of blasting gradually decrease to
those shotcrete greater than 24 hours. 1.8 m is the critical point with increasing distance from the tunnel face the in—
fluence of young shotcrete under blasting load decreases and there is no influence after 9 m. By contrasting the changes
of the shotcret strength and strain waveforms it can be judged that the vault gets the greatest influence under blasting
load.

Key words: young shotcrete; strength; blasting load
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Fig. 1 The schematic diagram of physical model 2
c,=1.
1. 2.1
1
Table 1 Proportional coefficient of main parameters
1 L c, 6
2 P c, 1.3
3 Cy=C,C,C, 7.8 )
4 R Cr=C;p 7.8 «
5 C.=Cy 7.8 (
6 P Cp=CpC} 280. 8
7 q c,=C,C; 280.8
8 v C,=Cy°C0? 2.45 45° .
9 o C,=Cy 7.8
10 a C, 1
11 ) Cs=C, 6 °
12 ¢ c, =%’ 2.45
A Jer
f.. =P7/(Acos 45°) (1)
P’ VA o
(2)
=1.5:7:2 (2) o
r H
o o R
1 800 mm 700 mm
300 mm 3 300 mmo A=m(R +1r) VH + (R -7)°? (2)
0. 878
0.5h o 1. P
C20 21 GPa. P
f. =4 +2.6 (3)
A
(w/p) 2.2
1.3

wlp =1.3
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Table 2 Test data
/MPa /MPa
/N

A 348.6 0.369 9 0.441 8 0.162 8 3.645 8 3.849 2 0.052 8

B 381.4 0.404 7 0.441 8 0.084 1 3.744 2 3.849 2 0.027 3

C 312.7 0.3318 0.441 8 0.2490 3.538 1 3.849 2 0.080 8

D 354.2 0.375 8 0.441 8 0.149 4 3.662 6 3.849 2 0.048 5

E 390. 8 0.414 7 0.441 8 0.061 5 3.772 4 3.849 2 0.0200
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9 306%107° 5 ms
198x10°°; B
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Fig. 9  Stress waves in different survey points
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