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The Theory, Experiment and Engineering A pplications of the

U nder-Em bankment-Explosion M ethod for Sediment Ranoval
(1) TheDynam ic Regponse of PilesD ue to U nder-Em bankm ent
Explosive for Sediment Removal

m YanLin Zhang Jiahua

(Institute of M echanics, the ChineseA cademny o Sciences, B eijing 100080)
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Abstract Based on model experiments and site investigation, the authors have studied how to handle soft
foundation betw een piles by blasting, w hich has strong background of engineering The method to handle
oft foundation betw een piles by blasting is reliable, safe and easy to operate, w ith better strengthening ef-
fects
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Fig-1 Schematic diagran of model layout of sgueezing mud method
of explosion betw een piles
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Tab.1 Themaximum pile strain in model test
1# 2# 3# 4#
max 43.6 320" 28 9.8 52 52
max 43 - 69 - 62 - 278" - 54 - 63 57 - 59
max 37.5 187" 59
max 25.8 - 45 - 76
max 34.9
max 59 - 41 - 60
max 33 26 43 53 75 36 44 64
max 75 - 41 53 - 16 - 40 - 17 38 71 - 127
max 46 12 87 37 104 10 31 46 36
max 81 - 71 52 - 37 - 11 - 52 35 73 106
max 36 68 162 33
max 87 58 - 75 49 - 123
2 ( )
Tab.2 Themaximum pressure on piles in model test
1 2 3 4 6
(atm) 6. 40 11.0 36.0 27.9
(atm) 7.8
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Tab.3 The Calculation value of dynam ic strain of piles in model test
1= 0.4m I1= 0.5m 11= 0. 6m 1= 0.4m I1= 0.5m 11= 0. 6m
2= 0. 6m 12= 0. 7m I2= 0. 8n 2= 0. 6m 12= 0. 7m I2= 0. 8n
= 42N- s X1 60.7 84.2 110.5 55.3 76.8 100. 8
Pm= 19.13kg/am? x2 38.1 52.9 69. 4 34.8 48.2 63.3
6= 0.2ms
X3 27.5 38.1 50. 1 25.1 34.8 45.7
= 82N s X1 117 163 213 111 154 202
Pm= 48.0kg/am?  x2 73.6 102 134 69.8 9.8 127
6= 0.16ms X3 53.2 73.8 9.8 50. 3 69. 8 91.7
= 88ON- s X1 142 196 258 104 144 190
Pm= 36.0kg/am?  x2 88.9 123 162 65. 4 90.8 119
6= 0.2ms X3 64.1 88.9 116 47.2 65. 5 85.9
:x1= 0.1Im, x2= 0.5m, x3= 0. Tm
(E= 2.0x 10°kg/an’ P= 2.3g/an® 1= 12m b= 0.6m),
Pm= 48kg/an?, 4, :
4 (1= 12m)
Tab.4 The calculation value of dynam ic strain of pile (I= 12m) in prototype test
I1= 2.5m, lI>= 3.5m I1= 3.0m, 2= 4.0m 1= 3.5m, I2= 4.5m
X1 X2 X3 X1 X2 X3 X1 X2 X3
118 70.0 51.9 156 92.2 68. 4 197 117 86.6
85.5 50. 6 37.5 113 66.7 49.5 143 84.4 62.6

,x1= 0.5m, x2= 3.0m, x3= 4.0n  Pm= 48kg/mm?
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Tab.5 The observed value of dynam ic strain of pipe in prototype test
g1 + 153 + 586 - 382 + 33 - 78
1 g2 + 91 - 155 + 660 - 520 + 30 - 40
g3 + 126 - 200 + 395 - 674 + 13 - 44
g4 + 210 - 110 + 454 - 233 + 50 - 50
g1 + 200 - 420 + 493 - 300
o g2 - 382
g3 + 211 - 532 + 353 - 759
g4 + 350 - 200 + 270
g1 + 54 - 108 + 139 - 785
- g2 + 309 - 36 + 1036 - 240
g3 + 147 - 347 - 459
g4 + 200 - 20 + 120 - 120
g1
2 g2 - 300
g3
g4 + 725 - 750
T+ y- ,01,02, 03, g4 7.5m 8.3m 8.9m, 12. 5m
4 g2 1 036ue , 6 (am)

Tab.6 The observed value of pile top displacenent
in prototype test (an)

785u€, 725u€ 1 3 4 5

= A=-4 A=-2 A=+1 A=-6

1#
680kN - m, 944ue€, B=-6 B=- B=-4 B=-8
A=-7 A=-6 A=-6 A=-09
2#
B=0 B=+ 2 B=20 B= -
=-9 A==-8 A=-5 =. 13
3#
B=-19 B=-7 B=-6 B=-10
u =-7 A=-3 A=0 =-5
) 4#
” B=-7 B=-5 B=- 4 B=-9
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10an, 3 13an
6
187kg/an’?, 6=0.9 1.3ms
m_%%+ EJ %ﬁ: f(x,t) (7
m_%%+ EJ %ﬁ+ kby = f (x,t) (8)
,E J 'm b K
f(x,1)
f(x,1) = Pnbe ® (9)
(dy/a’= 0) 78 , E=2x 10M Pa, b= 0.6m, p= 2.3g/an’,
7 2
7
Tab. 7 The dynam ic respon se value of Chang'smethod
(am) €(ue
1= - 1.0m
11.73 615
2= 1.5m
l1= - 1.2m
13.6 713
2= 1.5m
, (i) : 10am, 1.5m ,
, (i) ( ) 0.5 1.0m 600

700u€,
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Fig- 2 The dynamic reponse value distribution of Chang method
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(iii) : k= 15N /an?, .
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G 916u€, 944ue, Fig-3 Schmatic diagram of dynamic
! action of bulk rockpill on piles by
explosion under enbankment
8 k

Tab.-8 Therelationship between k and number of blows

<2 2 4 4 8 8 15 15 30 > 30
k(N /am?) <4 4 8 8 16 16 30 30 60 60 100
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Tab.9 Therelationship of residual digplacement and strain with lateral pressure
k H (kg/am?) y (an) 6nax (11€) k H (kg/am?) y (an) nax (1O
2 6.9 415 2 5.8 389
3 9.3 599 3 7.7 560
10 20
4 11.5 778 4 9.5 724
5 13.4 947 5 11.2 890
2 6.1 398 2 51 373
3 8.3 576 3 6.8 537
15 30
4 10.3 746 4 8.5 698
5 12.1 916 5 10.0 855
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