W26 % W1 HA 1S TR Vol.26  Supp.1
2007 4 7 A Chinese Journal of Rock Mechanics and Engineering July, 2007

A VRIE R T B — M 7 0%

FEE ", Rk, B
JUUE R 5300045 2. HPEEREERE AL E AR, Widk I 430071;
3. TPEREE WM TAEZEBE, )0 BT 530004)

(L J7VERE: AR LR b,

ﬁ% e R — P R R AR ORT O BL s 2 ST R, X A PR 52 2% D AT AR G (8 Nk o o AR 2
IR R Z S AR AR R R, SERME G RN R R, $5 b T v 0 R 0 A 2 7 Tt
%ﬁﬁ& %Lﬂﬁ%a%%ﬁﬂﬁﬁ%&m IF I T =ik TREN DA AR RSN BE BRI 15 I s 1
FAR M . RIS B, SNBSS AR B AR, R e R O R ST RN 5 5
WI%Z@%%%WI?Z@%#%@%%%%OWﬁ HRRN, ARSI . R R B AR
PN &5 R S B R A R LAY 5, v e R 5 R T o A AR R N B2 AT I o B e R 26 T AT
AT R TE A SRS E AR R OGN R, KSR R, R 5 T SRBL, BAT R

N ATt
KEER: A% R ML) BN T
FESES: TU4S XRRFRIRED: A XEHRS: 1000 - 6915(2007)1 1 - 3509 - 06

ANEW METHOD FOR FORECASTING OF BLASTING EFFECT
IN ROCK MASS

SU Guoshao" 2, SONG Yongchun®, YAN Liubin'
(1. College of Civil and Architecture Engineering, Guangxi University, Nanning, Guangxi 530004, China;
2. Key Laboratory of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
3. Mechanical Engineering College, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: Gaussian process(GP) is a newly developed machine learning technology based on statistical theoretical
fundamentals. It has become a powerful tool for solving highly nonlinear problems. Conventional methods for
forecasting of blasting effect in rock mass often meet great difficulty since relationship between blasting effect and
its influencing factors is highly complicated nonlinear one. A new method based on GP is proposed for forecasting
of blasting effect in rock mass. The method is applied to blasting engineering of the Three Gorges project in China
for forecasting of vibration speed, damage depth and damage radius in rock mass. The field experiments of rock
blasting are preformed to obtain the training samples and test samples. Nonlinear mapping relationship between
blasting effect and its influencing factors can be constructed by GP learning with the training samples. The
prediction results for vibration speed, damage depth and damage radius in rock mass using the method are in good
agreement with observations. The results of case studies show that the method is feasible, effective and simple to
implement for forecasting of blasting effect prediction in rock mass. It has merits of self-adaptive parameters

determination and better capacity for solving nonlinear small sample problems comparing with the artificial neural
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networks method. The good performance of GP model makes it very attractive for a wide range of application in

geotechnical engineering.
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Table 1 Vibration speed measured from blasting experiments

in the Three Gorges dam region

GP TR 75 PR 5 /m Zik/kg  REHEE/(cm - s )
1 2.80 1.00 3.85
2 5.80 1.00 0.77
3 8.95 1.00 0.47
4 12.00 1.00 0.25
5 14.80 1.00 0.09
6 17.80 1.00 0.04
7 2.14 1.40 12.55
8 8.34 1.40 1.39
9 11.34 1.40 0.59

10 14.14 1.40 0.40
11 17.20 1.40 0.30
12 20.20 1.40 0.21
13 2.00 0.80 114
14 5.00 0.80 1.70
15 8.00 0.80 0.83
16 11.00 0.80 0.25
17 14.00 0.80 0.15
18 17.00 0.80 0.11
19 2.10 1.80 11.89
20 5.10 1.80 1.58
21 8.10 1.80 0.80
22 11.80 1.80 0.21
23 13.90 1.80 0.11
24 17.00 1.80 0.09
25 2.10 2.60 16.18
26 5.20 2.60 6.02
27 8.30 2.60 2.39
28 11.11 2.60 0.82
29 14.00 2.60 0.36
30 17.00 2.60 0.26
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Table 2 Comparison of forecasting results of vibration speed in rockmass among different methods
b B EZTIE | [P VSRS BP #ifiZe £l i e 22 ) 24 1) GP iR
Fae) /m i ?)Eib;l}}% TRFN A AEX BOMREHEEE  AHXS TORSE A TR AR SRS AR
hgllemes™) yomos ) gEme demes) % BEfemes ) BEMe REem s ) WX BEem s s ) iRE%
31 2.00 1.20 1232 15.66 28.1 12.10 1.8 12.50 22 12.17 1.0 12.20 1.0
32 5.00 1.20 221 1.75 20.8 2.47 11.8 1.80 18.5 2.05 7.2 2.11 4.5
33 8.00 1.20 0.59 0.16 34 0.67 13.6 0.63 6.8 0.61 34 0.57 4.2
34 11.00 1.20 0.42 0.27 35.7 0.38 9.5 0.45 7.1 0.40 4.8 0.45 7.1
35 14.00 1.20 0.18 0.15 16.7 0.20 11.1 0.20 11.1 0.19 5.6 0.17 5.6
36 17.00 1.20  0.05 0.09 80.0 0.05 0.0 0.09 80.0 0.05 0.0 0.05 0.0
SPEIRHX R ZE % 30.8 8.0 21.0 3.7 3.6
3 I AR BRI 7 - A ) S Bk
Table 3 Damage depth and damage radius in rock mass measured in the Three Gorges dam region
AT S ZjH/kg AL/ m Bihrs g/ MPa BERCE/MPa  THERH)Y(em e s BIIEE/em R R/m
1 1.0 1.8 1.5 40 3092 30 1.4
2 1.4 1.8 1.5 40 3464 45 1.7
3 0.8 1.7 1.2 35 3317 20 1.6
4 1.2 2.2 1.2 35 3415 35 1.7
5 2.6 2.0 1.2 35 3375 70 2.0
6 1.8 1.8 1.2 35 3242 50 1.8
Ra EBERR G SR A R T W2 L ], % R AT I, TR 2 i

S5 RNTEE
Table 4 Comparison of forecasting results of damage depth

and damage radius in rock mass among different

methods
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Tt /em  AIXHREZE/%  WIME/m  AXHRE/%
BP #1225 2% 61.70 23.4 1.54 14.4
HIBANZE ) 4% 57.40 14.8 1.61 10.6
GP 157 55.37 10.7 1.83 1.7
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