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A Damage Rate Formula before and after Blasting of Surrounding Rock

Based on the Characteristics Stress Points
Zhang Yihai,Li Miao
( University of Science and Technology Beijing ,College of Civil Engineering and Resource Engineering ,
Beijing 100083, P.R. China)

Abstract: Nowadays blasting is used in most tunnels excavation and explosive impact stress will cause varying
degrees of damage to the surrounding rock of the tunnel. The accumulation of damage will reduce the strength of
surrounding rock and will reduce the stability. The process of rock failure is that the microcrack of internal defects
develops, though the rock internal micro crack damage is difficult to be observed. All typical stress points of the
stress-strain curve are obtained by indoor rock compressive tests and acoustic emission tests to determine the stage of
microcrack development. Typical stress points have microcrack initial stress-the original rock damage strength,
blasting stress-Kaiser point strength, microcrack coalescence stress strength-the original rock strength and the peak of
compressive strength. Based on the study of the typical stress points the process of surrounding rock, the ratio formula
of surrounding rock blasting is put forward, and the tunnel rock damage relative to the original rock is quantified.
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Fig. 1 MTS rock mechanics testing machine
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Fig. 2 Rock sample assembling
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Table 1 Initial strength of rock samples
G Fl ./ MPa 7. /MPa
1# 0 34.4
2# 0 34.9
3# 10 60.9
4# 10 81.4
S# 20 135.5
6# 20 135.1
T# 30 76.7
8# 30 134.8
o# 40 135.1
10# 40 180.1
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Fig. 7 Kaiser point of rock acoustic emission
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Table 2 Kaiser strength of rock sample

HEEG S el 2/ MPa O g’ MPa
1# 0 55.3
2% 0 55.0
3# 10 100.6
4# 10 107.5
S# 20 159.6
6# 20 165.2
T# 30 103.7
8# 30 214.5
o# 40 235.7
10# 40 303.3
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Fig. 8 Long-term strength of rock sample
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Table 3 Long-term strength of rock sample

EREG S [l [/ MPa 0.,/ MPa
1# 0 54.1
24 0 55.3
3# 10 122.9
4# 10 126.7
54 20 200.9
6# 20 233.1
T# 30 118.6
8# 30 234.8
o# 40 228.2
10# 40 298.4
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Table 4 Scale of rock damage

HEA LI A A = L A/AN

aREGS n(o/oy) N e Tt A
1# 0.64 1.02 1.07
24 0.63 0.99 0.98
34 0.5 0.82 0.64
44 0.64 0.85 0.58
S# 0.67 0.94 0.52
6 0.58 0.62 0.31
T# 0.65 0.87 0.64
84 0.57 0.91 0.8
o 0.59 1.03 1.08
10# 0.6 1.02 1.04
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Fig. 9 Fitting curve of damage ratio formula
versus confining pressure
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