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Influence of Pipe Trench Blasting of Medium Hard Rock
on Close Distance Existing Pipeline
FEI Honglu, TAN Wenhua, ZHOU Jianhua, JIANG Anjun
Blasting Technology Research Institute, Liaoning Technical University ( Liaoning Fuxin, 123000 )
[ ABSTRACT] In order to study the influence of pipe trench blasting on the parallel pipeline with a distance of 10-20 m,

field blasting test was conducted and ANSYS/LS-DYNA numerical simulation software was used to study the peak vibration
velocity of the existing pipeline and the forming effect of the tube groove. Appropriate blasting parameters were obtained to
be applied in the excavation of medium hard rock, and the vibration response of the pipeline was analyzed by numerical
simulation. Results show that vibration velocity in blasting test can ensure the safety of the existing pipeline, and the blas-
ting parameters of Test 2 are more suitable for the medium hard rock. The maximum peak vibration velocity is in the direc-
tion of vertical surface (Y direction) , and vibration velocity decreases linearly with the increase of distance. Disturbance at

attack surface of the existing pipeline is greater than that at the backplane, and the stress and speed in Y direction at attack

surface are the largest.
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Tab.1 Single-hole blasting parameters
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Fig. 1 Layout of measuring points ( Unit; m)
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Tab.2 Monitoring data in single-hole blasting
test (Y direction)

PEHIEE/ (em - s7")

& B
95 m

5 17 15 27 5 37
A 10 7.9317 9.2128  10.398 6
B 12 5.112 3 6.389 4 7.4212
C 14 5.002 0 5.486 8 5.8573
D 16 4.065 8 4.165 8 4.608 4
E 18 3.128 1 3.537 4 3.8269
F 20 2.257 4 2.817 1 2.885 1
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Fig.2 Fitting curve of peak vibration velocity in Y direction
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Tab.3  Pipe trench blasting parameters
JE 1 2f 3*
EVIRBE/m 3.00 3.00 3.00
R/ m 0 0.30 0.50
LR E/m 3.00 3.30 3.50
LI/ m 2.00 2.00 2.00
HERE/m 1.60 1.60 1.60
SEDE TR /m? 3.20 3.20 3.20
LN VAN 9.60 9.60 9.60
ML B ke 5.00 5.50 6.00
HFE/ (kg - m™) 0.52 0.57 0.63
FEKZG R/ (kg - m™") 5.00 5.00 5.00
B2 B /m 1.00 1.10 1.20
WK E/m 2.00 2.20 2.30
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Fig.3 Layout of blast holes and measuring
points in Test 2*
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Tab.4 Parameters tested in pipe trench

of medium hard rock

HR Al palis AN HIEH
G DL el EERAN DI
1 2.55 2.84 2.82 2.86
2 2.86 3.06 3.08 3.09
3* 3.12 3.30 3.28 3.36
HiZR 4 WTRAA 3 ke b ke 17 A4 F

YIURIE R 2. 84 m, L BETHE /D 5. 33% 5 1K Y 5 &
$92.55 m, lIHE/N8.93% , I 2* A VA -1
REEH] 3.08 m, LBEITHE K 2. 67% ; 10 A 58 N
2.86 m, HLIAHE K 2. 14% , iRE 37 B4 10 SE 4R
JEH3.31 m, IR THE K 10. 33% ; 18 I% 1 55 2
3.12 m, EHEK 11.43%
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Fig.4 Peak vibration velocity curves in Y direction
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Fig.5 Peak vibration velocity in three directions of Test 2
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Tab.5 Rock material parameters

B/ PPERL i/ AL JEMRGR T, DILiia/
(kg - m™) GPa 8 GPa GPa
2 000 15 0.20 0.08 1.5

k6 MMM SR

Tab.6 Explosive material parameters

, R/ JRl/ ./
T L Rk Po
(kg -m™) (m-s™) GPa
#1L
gj @’f’é’i 1 000 3200 5.3
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Tab.7 Material parameters of the existing pipeline ro :ﬁ%ﬁ
i HEEE i PR e
R/ SRPERCR,  SPUIeER, & \
(kg - m™) GPa GPa TR S \
o \
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Tab.8 Backfill material parameters . L

W/ BERE A K JERRE, YILiRE,
(kg+m™>)  GPa a GPa GPa
1 000 10 0.10  0.04 1.0
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Tab.9  Air material parameters

FHEE/ (kg + m™*) BN RE/ K] AR
1.29 0.25 1.0
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Fig.7 Decay curves of peak vibration

velocity in the simulation
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Fig.8  Peak vibration velocity comparison in Y direction

in simulation blasting test of medium hard rock

M8 T LU H |, AR A4 S5 iR 8 L 6 1
SRR, I HAADL A ot A i 1 5 s T T A i
IR, B BB JE R 2 . S Y
BRI B, 10 AR A A AN &E —E R
B, DL ZE T 0 A5 ) S P /N AR . A
SR BE S LT LU B0 0% R il i i A
DA %) i EL A 2 s A ARLRURE , S SRR AR AR T]

3.2 BRBEEENNASW

HH T/ 1 A T 2 P Oy 32 B AER B s
YR ELARORE 0 fr i A=A A8 b i B AR, s Tt 25
Gy R R P AR BRI R 0, i P R IR, T ke R A
TE 7 R VR A A %) 2000 B T R T 8 T A AL R AT
5, HFTEXT 2 H O T Y S AT A DX s e SR 4
AT, 45 TR Ay 5 3000 3 T AT X6 b7 P67

WEAT A5 T A T TR 3 D T R T =
oM anE 9 K 10 s,

3.2.1 HFEINBEEMN NS

IRTE X 5 ) RN 1R 233 MPa, LA 41
AR I RN ) B, AR T AR 1/5 BIX
BUEEL T AR, L BRI X 5 AN T8
KR Y J7 18] (9 35 KN T3 2,39 MPa, IEZ1
AR RN 7 B e, 3R T TR 2 25 1) X J A
PTG, WO BRI Y 1A A R AR A
Tl Z 7 T B KN F18 1.96 MPa, L ZI2T (A e dx
yNAL AT B R T s g S R T AL A3
BIEOE T S NPAL A TN
3.2.2 EELEEMEAOSH

TEHRIE X J5 a1 5 R J1 oK 1. 64 MPa, H %1 K
RN Bt A5 T R I 1 AR 43 1 X
BRI T, R X J7 ] BN T A A K 4R
T Y J7 6] B R F1oh 1. 68 MPa, L ZI4T (440 % B
R T B T T % T T AR Z3./5 11 DX A A B
or A, BB Y 7 ) ) die KON o3 AR /N s R T Z



2018 44 H

B VA RO P B A I R R AT S A, 4 - 59 -

(a) X Il

(b)Y J51i

(¢)Z J5m]

B9 iRk 3 AT 1 B oA = [

Fig. 9 Stress distribution nephogram in three directions at attack surface
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Fig. 10 Stress distribution nephogram in three directions at back blast
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Tab. 10 Peak velocity peak at different positions

cm/s
HRAL X J7m Y 1Al 7 F il
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