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[ ABSTRACT] In order to study the blasting vibration of tunnels in horizontal sand and mudstone stratum, taking Duan-
jiaping Tunnel as an example, velocity and stress at the various locations of vault, shoulder, waist and foot of arch as well
as the influence of joints on the propagation of stress wave were analyzed by numerical simulation. Numerical simulation and
field blasting vibration data were compared. Results show that the vibration velocity and stress at the vault top are the
largest. With the increase of the number of layers in the rock mass, the K value decreases and the a value increases. The

attenuation amplitude of vibration velocity and stress on both sides of the joints in the horizontal layered rock mass model is

larger than that in the homogeneous model. Due to the inhomogeneous nature of surrounding rock of the actual tunnel, the

attenuation index of vibration wave fitted by the in-situ monitoring vibration velocity data is larger.
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Tab.1 Main parameters of explosive in state equation
p/(g+cm™) D/(m-s™") pey/GPa A/GPa B/GPa R, R, ) E/GPa
1.05 4018 18.5 216.7 0.184 4.2 0.9 0.15 4.192
k2 BEHAAK
Tab.2 Parameters of rock
ESEEN p/(g-em™) m E/GPa o/MPa E./GPa P o,/MPa
b 2.6 0.32 3.8 42.68 2 3.5 2.15
A 2.1 0.24 2.2 10.45 1 2.5 1.25
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Fig. 1  Numerical model
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Fig.2  Vibration velocity varying with position
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Fig.3 Stress varying with position
2.3.2 iIREhiEfEENE
2 T2 R AR KOS AR R ) R T
JERAR LA B ER 20 AN ki i ) 4 RO , R B
T RIS IEAT A 23 #r , 45 Hh B R A PR T i
[HET7RE, 2 ml = (1) ~20(4) Fis,
— KR

z)=265.46((?)LM; (1)

w‘.—

TR AR AR
z;=250.03((;3)Lﬂ; (2)
=R A R AR AR
v:239.88(€;)Lm; (3)
PR O
1}=210.97((;3)Lm0 (4)
(1) ~K ()R AMSRZIBIEEE , m;Q N
FRBH R R a ke o RS IR IE( , cm/s
G AR K o {6, W% 3, K 5%
AT MR SRR SR R B o MR AIR B0

A3 RRBA P K olh
Tab.3 K and « in different models

BB AR K o
—RKPE 265.45 1.44
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Fig.4 Effect of smooth blasting with peripheral eyes
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Tab.4  Vibration velocity and unit stress
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Tab.5 Statistics of vertical vibration test data

RS R/ (em - s7')  HCHIBERS/(m - kg™?)

1* 3.819 05 0.141 73
2% 1.719 96 0.094 73
3" 2.256 02 0.108 64
4* 3.114 92 0.127 87
5% 2.047 27 0.103 45
6" 0.993 54 0.071 80
7* 4.365 94 0.151 64
8" 3.486 78 0.135 36
9* 5.036 58 0.162 99
10* 3.819 05 0.141 73
1" 2.451 69 0.113 31
12" 3.277 12 0.131 19
13* 1.308 56 0.082 52
14* 0.970 32 0.070 95
15" 3.277 12 0.131 19
16" 1.140 42 0.076 98
17* 1.172 34 0.078 06
18" 1.359 28 0.084 12
19* 2.013 79 0.102 59
20* 2.086 20 0.104 43
21" 2.354 19 0.111 01
20* 0.689 88 0.059 72
23* 0.657 41 0.058 28
24" 0.673 81 0.059 01
25" 3.249 45 0.130 63
26* 2.657 89 0.118 02
27" 1.988 15 0.101 93
28" 1.040 37 0.073 49
29* 2.090 93 0.104 55
30" 3.271 86 0.131 08
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