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Fig. 1 Damage control method in bedrock blasting excavation

2 digitxB il TEE T

LT 210 A% PR il il R T 42 B 37 2 R 2 B D v KA FVRORU AR 4B B o o AR B R Al T 2 T T
B A% B HA A AR 0 SR BT SN AT A2 AR s WL R 2, AT L EEAT AR 2 SR TTAZ T O R PR b
S R B L VR R ORI TR AN BE R 56 3 )2 (IR IPZD 8RB 1015 m, BEATORIPZ IFAZ I,

Fous /N AL T RO o SRALIRHR 0. 25 m Firstdiglayer =500
() 1 BE FH e M LI W e I, DR L 3 )2 B i Ik e o _Stemming
9 7 U B VR RS 0. 25 . e A AR plsing
3 0 e T 7 58 o AR 2 R A A oA _explosive Second dig layer

A CLUT AL L A% B X1 R R X2
Wb 1, Foh .o i E, bbbl & 20
TGy BB R e RTRA L o, R 3 . g | e o
o PRI L, ¢ WIESESM ,C KT T, c0 I ' Foundation datum plane
P o AP, & HBHIE L., AT WL AT N 4 X Kl 2 %85 SRR A 2 R
ORI A R A 22 B K, e X TR [R] X 38, Fig. 2 Dig layer of the nuclear island pit
PR L A bR v R 4 B O . SCRCL L 4% for Hongyanhe nuclear power plant

b o A O AR R 30 m Ak i1 (AR Bl R
R ABTRBEEGNESHY

Table 1 Mechanical properties of rock mass for Hongyanhe nuclear power plant

BEIX o/(t/m*) E;/GPa G4/GPa  p o./MPa ¢,/MPa ¢/(°) C/MPa ¢/(km/s) ¢/(km/s) &%

1 2.56 11.2 5.2 0.24 53.3 3.04 43 8.4 4.90 2.90 6.6
2 2.55 9.6 4.7 0.28 43.6 2.58 32 7.4 4.25 2.20 7.7
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Fig. 3 Arrangement of sonic wave testing holes
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Fig. 4 Sonic wave speed of rock mass with depth
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Fig. 5 Monitoring system of blast vibration Fig. 6 Velocity histories of rock mass by blasting
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Table 2 Results of damage zone depth and Table 3 Results of damage zone depth and
vibration velocity in nuclear island 1 vibration velocity in nuclear island 2
Q/kg q/kg d/m v/(cm/s) Q/kg q/kg d/m v/(cm/s)
48 3.9 0.31 1.42 72 3.6 0. 26 1. 15
168 3.9 0. 36 1.49 288 4.2 0.71 1.38
264 9.2 1. 10 2. 60 288 9.2 1. 15 1. 68
300 22.8 1. 57 3.37 192 9.2 1. 40 1. 95
215 25.8 1. 87 4.23 360 9.2 1.45 2.16
312 16. 2 1. 65 2.47
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Fig. 7 Relationship between vibration velocity and damage zone depth in nuclear islands
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Table 4 Control parameters of blast vibration

at Hongyanhe nuclear power plant

v/ (cm/s)
[X 5, d/m
AR SBREUE

5 IX 1 1.15 2.58 2.5
BX 2 1.15 1.78 1.5
B 1
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Safety threshold of blasting-induced rock vibration
for Hongyanhe nuclear power plant”

XIA Xiang', LI Hai-bo', ZHANG Da-yan*, WANG Xin-yuan®, LI Jun-ru'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences,» Wuhan 430071, Hubei, China;
2. China Power Investment Corporation, Beijing 100032, China;
3. China Nuclear Power Engineering Com pany Lid , Shenzhen 518031, Guangdong , China)

Abstract; By taking the blasting excavation of the Hongyanhe nuclear power plant foundation for ex-
ample, the mechanical properties of the rock mass were analysed in the different regions of the nuclear
islands, and the damage depth differences of the rock mass were discussed for different layers under
excavation. It was pointed out that the control method and safety threshold should be brought forward
by the practical rock blasting. Based on blasting vibration surveying and sound wave testing conducted
in construction site, the relationship between damage zone size and peak particle velocity was investi-
gated for the rock mass at a given distance from the centre of the charging area, and the corresponding
empirical formula was established. Accordingly. the safety threshold of blasting vibration was given
for the different rock strata in nuclear islands and the different excavation scheme was determined
with the different allowable damage depth. Results prove that the method and threshold are applicable
to hold the damage depth of rock and to ensure the integrity of the bedrock under blasting excavation.
Key words: mechanics of explosion; safety threshold; blasting; blasting vibration; damage; nuclear

power plant
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