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Table 1 Physical properties of the rock
AE O Nk A L S A B FH BT PUBYSRIE  PUhoRE  RBURYE
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/(kg/m®)  /(m/s) /TPPa /[ (kg/m®)X (m/Fs)] /MPa /MPa B /GPa
2850 5400 0.26 0.74 15.4 40 25 55.80
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Fig.2 Contours of the maximum shear stress sorroundly the tunnel
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Table 2 Maximum shear stress in surrounding rock

T/ MPa
P ( O(k )p
2ms 2.5ms 3ms 3.5ms 4ms 4.5ms S5ms 5.5ms 6ms 6.5ms 7Tms 7.5ms

22.5 30 58 72 71 60 41 55 43 51 40 38 2.48
15 45 43 43 43 45 41 27 32 25 24 23 1.96
15 58 72 57 23 4 <14 11 10 16 <15 1.67
20 28 30 20 <14 11 10 12 11 1.33
0 0 <14 <11 10 8.1 7.7 0.5
0 0 0 <8.1 7.7 <0.5
0 0 0 0 0 <11 0 0 <7.7 <0.5
0 14 11 10 16 <15 1.86
0 21 23 14 14 11 10 8.1 <7.7 0.65
10 0 30 72 72 28 20 4 <14 11 15 16 10 2.0
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Fig.3 Contours of the pressure stress in surrounding rock
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Table 3 Peak velocity in surrounding rock

Vma/ (cm/8)

i 2ms 2.5ms 3ms 3.5ms 4ms 4.5ms Sms 5.5ms 6ms 6.5ms 7ms 7.5ms  8ms
1 15 27 8.4 2.5 2.5 1.5 3.4 0.92 2.5 2.3 1.5 1.5 1.0
2 11 21 11 2.5 5.0 3.1 1.1 1.8 1.6 <1.6 1.5 2.3 2.0
3 0 53 56 76 63 6.1 4.5 0.92 0.83 0.78 0.78 0.77 <1
4 0 0 0 0 2.5 50 3.0 >55 50 1.6 1.5 077 <1
5 0 0 0 0 0 0 1.1t 1.3 1.6 2.3 2.3 1.9 1.0
6 0 0 0 0 0 0 0 0 0 0 0.78 1.5 1.5
7 0 0 0 0 0 0 0 0 0 0 0 <0.77 <1
8 0 0 0 0 0 0 1.1 1.8 1.6 1.6 2.3 2.3 2.0
9 0 0 0 0 2.5 3.1 23 >55 50 3.1 1.5 1.5 1.0
10 0 5.3 84 5.1 50 3.1 0.92 0.83 0.78 0.78 <<0.77 <1.0
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Fig.4 Contours of peak velocity in surrounding rock
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Fig.5 Schematic drawing of

dynamic photoelastic experiment set-up
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Fig.6 Dynamic photoelastic fringe patterns for the development

of stress field of a hoof-shaped tunnel nearby the blasting
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Table 4 The distribution data of fringe grades around the tunnel

E N
P (o )p
2615 395 59t 6905

1 —8Q2.7) 2(1) 1(0.5) 0.500.5) 2.7
2 0 2(1.3) 0.500.5) 1(1) 1.3
3 12(3) 6(2.4) 3(1.5) 2(1) 3

4 0 3.5(1.4) 2(1) 3.5(1) 1.4
5 0 200.4) 3(1.5) 1(1) 1.5
6 0 0 10.67) 1(0.5) 0.67
7 0 0 1(0.5) 0.5(0.25) 0.5
8 0 4(1.3) 7(2.3) 42) 2.3
9 0.50.25) 0 2(1) 1D 1

10 14(3.5) 6(2.4) 2(2) 1.51.5) 3.5
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Dynamic Responses of Hoof-shaped Tunnels to Adjacent Blastings

LIU Hui
(China Academy of Railway Sciences , Bejing 100081, China )

Abstract: Dynamic responses of hoof-shaped tunnels to adjacent blastings were studied using numerical
simulations and dynamic photoelastic experiments. A method to determine dynamic stress concentration
factor on surrounding rock facing the charge was suggested. The method takes incident wavelength, tunnel
diameter and the distance between charges and tunnel surface into account, and can be used to evaluate
the safety of tunnels nearby blastings.

Key words: dynamic stress concentration factor, tunnel, blasting



