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[ ABSTRACT]

blasting demolition collapse, by means of model test and numerical simulation, the effects of collapse height, weight and

In order to study the dynamic response of shallow buried underground metal tubes under the impact of

stiffness ratio of pipe to soil on the dynamic strain of shallow buried metal pipe under collapse impact load were investiga-
ted. Dynamic response law of buried pipe under collapse impact load with different parameters such as weight was obtained.
Numerical calculation method was used to verify that the dynamic response of soil and metal pipe in the scaled model of
blasting demolition collapse impacting shallow buried metal pipe under the guidance of the similarity law conforms to the

similarity relationship. The results can provide theoretical guidance for the model test design and shock absorption protec-

tion of blasting demolition engineering of high-rise buildings in complex environments.
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Tab.1 Mass and size of the drop hammer
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Fig.1 Schematic diagram of drop impact test

of buried pipeline( unit;m)
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Fig.2 Layout diagram of strain rosette (unit;cm)
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Tab.2 Collapse test scheme of shallow buried
pipeline
TH THATE O BivE BN
m/kg h/m R

I 16 6 1.6

I 8 8 1.6
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v 8 4 1.2

\Y 16 8 1.2
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vil 32 8 0.8
VIII 8 6 0.8

IX 16 4 0.8

SRS 1% ~ 6" B R SfEL, B R AL AR B i - 1 x
10 7 FORBE Bz bz B 45, HAT S A2
Az TNTT RS2 YRS 7" 8" SEAKR g IEAH , 3R
R i i Ab sz BB, i i — 2 B LT LUK

400 400 400
200 200 200
e 0 é 0 é 0
= -200 % -200 X 2200
© 400 @ —1* 5t [ 5
-400 b Y 4
26 -400 6"
-600 -600 i 37t 7*
-800 800 R - 4F g -600 -8
0.015 0.025 0.035 0.020 0.025 0.030 0.035 0.040 0.01 002 003 0.04
i /s i [a)/s i a)/s
(@) T I (b) THII (c) T
200 400 400
100 200 200 [
0 0 0
£ 200 2 200 2 oo
X 200 X - x -
300 “ -400 g: ° 'ggg
’ .
o : ~600 ; h -1000
-500 -800 : -1200
0.02° 0.03 0.04 0.05 0.06 0.01 0.02 0.03 0.04 0.05 0.01 0.02 003 0.04
i [a)/s i [ /s i [8]/s
(d) THIV (e) THV () THVI
1200 800 1200
800 400 800
400 0 = 400
& 0 & ' & 0
= S -400 =
X -400 i X T % -400
800 5 ¢ 800 : —aa “ 800
1200 7 -1200 : 37 -1200
-8 -1600 |/ A -1600 Y
-1600 : :
0.01 0.02 0.03 004 0.015 0.025 0.035 0.005  0.015  0.025
i [a]/s i [a]/s i [a]/s
(h) T.HVI (i) TV () THIX

B3 A0 A A i 2

Fig.3  Strain curves of each measuring point
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Tab.3 Maximum strain under each working condition

T R m/ kg BB h/m HLNIEELL R €

I 16 6 1.6 -796.5x107°
II 8 8 1.6 -713.1x10°°
111 32 4 1.6 -621.9 x10°°
v 8 4 1.2 -496.1x107°
\ 16 8 1.2 -767.3 x10°°
VI 32 6 1.2 -1073.3x10°°
VII 32 8 0.8 -1743.8x107¢
VIII 8 6 0.8 -1534.4x10°°
IX 16 4 0.8 -1690.8 x10°°
K, -2743.60 x10° -2808.80 x10°° -2131.50 x10 "¢

K, —-3254.60 x10°° -3404.20%x10°° -2336.70 x107°

K, -3439.00x10°° -3224.20%x10°° -4969.00 x10°

K, -914.53x10°° -936.27 x10°¢ -710.50 x 10 ¢

K, -1084.87x10°° -1134.73x10°° —-778.90 x 10 ¢

K, —-1146.33x10°° -1074.73x10°° -1656.33x107°
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Tab.4 Variance analysis

g3 [H 2 M 22 °F- 7 A ¥y F KT
R m 86 522. 84 2 43 261. 42 1.52 NeE
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Tab.7 Comparison of pit depths and errors
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Tab.5 Material parameters of Q235

LR %”E%/ 3 LURI} 8y BT 1 RFE AL
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A6 EIEEEA A
Tab.6 Model parameters of soil
Ry/(g+em™) G/GPa Vil A, A, A, pe/GPa
1.84 6.385 x10°° 3.00x107" 3.4x107" 7.033 x10°’ 0.30 -6.90x10°"°
VCR ﬁ{jﬁﬂ E PS2 E PS3 E PS4 E PS5 E PS6
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Comparison of soil deformation between test and numerical simulation
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