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Study on Vibration Influence of Boulder
Deep-hole Blasting on Adjacent Shaft
ZHANG Biao
( China Railway 23" Bureau Group Co. ,Lid. ,Chengdu 610072 ,China)
Abstract; Field testing and numerical analysis were used to study the influence of boulder deep-hole blasting on

the vibration of adjacent shaft. The results show that; vibration holes can effectively reduce damage on the retaining
pile of foundation pit by boulder blasting; Isolation holes can guarantee the explosion integrity. The blasting vibration
speed of shaft can be effectively controlled by increasing blasting area,reducing the distance between holes and re-
ducing the amount of one blasting. Taking the 5 partitions of boulder as an example, the blasting vibration velocity
can be controlled within 2 ¢cm/s as the hole spacing was adjusted to 0.5 m x0.4 m and the explosive diameter was
adjusted to 32 mm. As a result, the safety of adjacent structures was ensured,and the boulder blasting effect met the
requirements of shield tunneling.
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(a) Plane position relationship between boulder and shaft
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(b) Cross section and vertical section of boulder and shield tunneling face
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Fig. 1 Relative position of boulder and shaft( unit;m)
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Fig. 2 Boulder Blasting partition
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Table 1 Blasting monitoring results of boulder 1 and 5 partitions

RSN/ (em - ™) F EHUHR/ He

MG B P 1) ]
45 P/m 1 X 5 K 1 X 5 K 1 X 5 KX

VX F X VX F X VY F Y V} F Y VZ F Z VZ F Z
1 13 7.778 31.008 5.023 34.282 2.974 121.212 3.591 28.824 0.525 9.009 2.609 31.28
2 25 14.130 31.250 3.067 19.324 11.828 97.561 4.429 32.520 7.418 3.949 1.015 16.22
3 122 0.539 26.144 0.589 16.598 0.664 7.678 1.122 27.797 0.925 6.757 0.364 25.57
4 127 0.067 5.202 1.290 24.056 0.075 2.736 1.269 11.095 0.097 0.938 0.845 12.94
5 116 0.184 6.485 0.264 33.324 0.147 3.165 1.056 27.350 0.135 1.254 0.097 19.90
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Fig. 3 Numerical calculation model (unit;m)
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Fig. 4 Boulder model
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Table 2 Calculation parameters of explosive elements

WS B RIES A/
(kg *m?) (m-+s™') GPa GPa

B/

cpa 0 e

1200 3200 9.7 214.4 0.18 4.2 0.9 0.15
*3 MAITESH
Table 3 Boulder parameters
W/ BERTE VIR He JEReRE, U1 ik
(kg-m™)  GPa " MPa  fiE RH
2.60 51.6 0.36 75 0.5 0.5
x4 EBHITESH
Table 4 Calculation parameters of shaft
P/ (kg - m ™) PR/ GPa THA
2300 25 0.2
x5 ZHEISH
Table 5 Parameters of air elements
i/
( kg . Tn -3 ) CO Cl CZ C3 C4 CS CG EO VO
1290 o 0 O O 0404 0 0 O
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Fig. 5 Monitoring points of shaft

BEF I

K6 g5 TS W R sh i Rl 2k

LS-DYNA user input

2.0

No

= 1.5¢ o
$ 1.0 Cretocn 33276
E% 0.5
Q‘; 0
>—0.5
$-1.0
“o15¢
_20 1 1 1 1 1 ]
0 0.05 0.10 0.15 0.20 0.25 0.30
Timel/(E+6)
(a) M f5.33276
(a) Measuring point 33276
1.5 LS-DYNA user input
c 1.0
T
=) 0.5
<
= 0
A
£-0.5
=]
Z-1.0
15 . . . . . )
0 0.05 0.10 0.15 0.20 0.25 0.30
Timel(E+6)
(b) M £327101

(b) Measuring point 27101

LS-DYNA user input

—_
o

Node Data(E-06)
=)

-1.0
2.0 L L ) ) | )
0 0.05 0.10 0.15 0.20 0.25 0.30
Timel/(E+6)
(c) M 2530769
(c) Measuring point 30796
6 S W 4R Sl el R £

Fig. 6 Vibration time curve of shaft monitoring point
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