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Blasting damage cumulative effect of rock mass based
on sound velocity variation

YAN Chang-bin
(Yellow River Engineering Consulting Co., Ltd., Zhengzhou 450003, China)

Abstract: Sound velocity variation is the valid parameter as the token of damage variance. In order to discover the blasting damage
cumulative effect and the damage evolutive law of rock mass, sound wave measurement for surrounding rock damage under blasting
time after time was carried out at some underground engineering; and the data regression was analyzed at the same time. The
corresponding relation between rock mass damage and sound velocity variation under several times blasting was analyzed; and the
cumulative expanded models of rock mass blasting damage with the baseline of rock mass sound velocity reducing ratio were
founded. Research results show that the correlation coefficient of regression analysis is more than 0.981 6, which illuminate the
nonlinear cumulative regression forecast models of rock mass blasting damage founded by test results are correct. The final quantity
of rock mass damage is the total of initial damage and blasting damage in the cumulative expanded models of rock mass blasting
damage, and where the influences of blasting cumulative damage effect and initial damage are synthetically considered. So the
models can reflect the damage degree of rock mass veritably, which are reasonable and feasible.

Key words: blasting; sound velocity variation; regression analysis; cumulative damage models
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Table 1 The blasting parameters of rock mass
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/g / m

1 70 4.90

2 75 4.85

3 70 4.80

4 72 4.75

5 70 4.70 - N

6 25 165 FUAAEZ LS

7 70 4.60

8 72 4.55

9 80 4.50
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3 BT IR AR AR 03 [TV o A
30 BT MR I R

SCRRCTT — 12106 T PR R 5 4257 T8 5t
BI1E D A SERENE R K RIS 2 1)
KR, R T B

0 Vo

2
Dﬂ—ﬁcL{ij=kK=Pﬂ—ﬂz(”

Aot E, SRS RS R E R
PRI R s v, BRI 5 AT P P
v R P T P
32 TR B R A4
BT IR - 5 P 9 SO TR K
WERT 0019, 05 BB LA — R, 2
BT HER T K, () R 5 IR K
SEHE I BRI N2 R 3 A0 5 O
BR8] S IR, RIS T A LR
PRI BT I VR A, 7 R
57 SR (LR

®2 [EHEUERE

Table 2 Regression and fitting coefficients

?f HWERS Ao 4 4, 4 R
4-5 0.0126 0.0690 -0.0099 0.0006 0.9941

4.6 8-9 -0.026 8 0.0868 -0.0137 0.0008 0.999 5
1-5 -0.0083 0.0357 -0.0051 0.0003 0.996 7
4-5 -0.0151 0.0705 -0.0099 0.0005 0.9947

4.8 8-9 -0.0190 0.0796 -0.0126 0.0007 0.998 5
1-5 -0.0117 0.0424 -0.0068 0.0004 0.994 3

AR E A, WOCER[15], dhm& . 20 m G
1 4-5. 89 Fl1 1-5 7F 4.6 m A1 4.8 m FLIF AL LL A 3
AR RAE [ AR A5 47 SRR 2 AT 1) 40 #7



B RO I TP A A PR e AR R0 RN 189

] 45 3R IR S R A LU AN ) 2~4 o o AR
MR SR A AR SRy i, SR 3 IR0
2 AR B ) e A S AR e A K dha it
(NEVEF/IPEKRVE 21 v ory ¥

D=A,+ An+ An* + An’ (2
X DOAE WL n WAL 4,
027

024 | AREE
— [HAE

q 021
£ 0.18
& 0.15
0.12
0.09
0.06

PR n
(a) 4.6 m FLIFAL

B2 4-5 FIE SRR S RIS Lk

Fig.2 Evolutive curves of nonlinear fatigue cumulative damage of section 4-5
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Fig.3 Evolutive curves of nonlinear fatigue cumulative damage of section 8-9
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Fig.4 Evolutive curves of nonlinear fatigue cumulative damage of section 1-5



190 b +

b 2010 4F

[FIRE, B 1-6 A1 3-6 £F 4.6 Al 4.8 m FLIF
Qb VL 7S AR A A 1) 5 A R AR A SR AR 45 SR kAT
BT, [ SE RS 45 Rt WK 5. 6.
T 1-6 F11 3-6 [R5 AR M 8 57 SRR v 4k i 2%
LI ARG R S T 4-5. 8-9 F1 1-5 AN,
DRI, ANFERH 3 9k 22 T ORI A 280 1) A

0.12
0.10
0.08

0.06

AR D

0.04

0.02 f

—r 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10
TR n
(a) 4.6 m FLIFAL

PR B U AL SR AT R A0 . RO I 5L
R PR, SR R RSB AL

D:Aﬁ%+4 (3)
Robe D R RO O ERRCE R O
Ayn AT B WL

o RO »
0.08  — [HAMH
Q
R
% 0.06 |
_‘é
¥ 004 [
0.02 |

1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10
PR n
(b) 4.8 m FLIRAL

B 5 1-6 Hl AL MR S RIRBE thLk

Fig.5 Evolutive curves of nonlinear fatigue cumulative damage of section 1-6
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Fig.6 Evolutive curves of nonlinear fatigue cumulative damage of section 3-6
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Table 3 Regression and fitting coefficients

YR wmme 4 8 A R

/m

46 1-6 0.000 2 1.587 6 0.008 9 0.981 6
3-6 0.000 4 22717 -0.000 9 0.998 8

48 1-6 0.000 1 1.554 7 0.006 7 0.9872
3-6 0.000 1 1.714 3 -0.000 3 0.998 0
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