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BUILD-UP AND DISSIPATION OF EXCESS PORE WATER PRESSURE IN
SATURATED SAND UNDER IMPACT LOADING

Zhang Junfeng, Meng Xiangyue
(Institute of Mechanics, The Chinese Academy of Sciences,  Beijing 100080  China)

Abstract The shock pressure on saturated sand in a cylinder induced by impact loading is measured. The relation
between the amplitude of the shock pressure and the drop-height is analyzed in terms of dimensional analysis. The
whole build-up and dissipation process of excess pore water pressure is also measured. The experimental result
shows that the mechanism of the build-up of excess pore water pressure induced by impact loading is the same as
that induced by cycling loading. Only the increasing ratios and amplitudes of the loadings are different. The
maximum value of excess pore water pressure at one point in the sand column is equal to the overburden pressure
of the corresponding position. The critical intensity value of mono-impact which may cause the saturated sand to
be liquefied completely is obtained. The influence of multi-impacts on the build-up of excess pore water pressure
isanalyzed. For the dissipation of excess pore water pressure, the experimental results show that the higher the
drop-height is, the longer the dissipating time is.
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Fig.1 Experimental setup and pressure measuring system



22 9 e 1465+
2 . d,,=0.06 mm, d,;;=0.14 mm, dy, 2 400
= 0.35 mm, c,= 5.8, c.= 0.93,
1
€. = 0.61, e..= 0.38; 1600
g= 26.2 KN/, : £
: e=058, D,=13%, r =22 800
© 10° kg/n?, j =30°% 400 mm. o
100 200 300
K.,= 7.3 1075 nvs, k.,.=43 10 —800t frrs
S m/s. @
2400
1007
80t o 1600 2
g <
60+ 800
40.
0
100 200 300
201
—sool frms
0 L 7 1100l 1 RN WA |
0.0 01 1.0 ®)
/mm
3
2 Fig.3 Variation of total shock pressure and pore water
Fig.2 Sizegrading of sand sample pressure with time
3 1
Tablel Peak-valuesof pressureunder different drop-
3.1 heights
, 110° kPa
/em
’ ’ ’ No.l No2 No3 No4 No5 No.6
° 30 210 210 18 160 080 073
o 3 30 cm
20 170 170 150 140 065 056
( 1, 2 ,
15 150 150 130 122 044 040
6 1s).
3 , 3 10 130 130 110 095 033 029
, , 1 , 170 ms 2 5 098 097 069 046 021 o011
2 , 250 ms 2 049 048 036 032 014 007
3 a o
’ Poeax =
. 3 f(r¢ ry G Cyp Oy C» Ny R Hys hy gL ) (D)
’ 1 (3 ppeak H f HE | s ?
)o M : Cs’ Cw
3.2 ¥ le’ Cy
; i n i R
( ¥ Ho : h i g
ppeak) 2 3 2 L]




o 1466« 2003
Poe _ 5(a) ,
r w gH 0 ( )’
fla_s, G s Cw ,%, (off n,i,L, |_9 4 kPa (
grw rwgHo rwgHoe Ho Ho Ho %) )s
2 . , 5b)
3 7 3
, 4 kPa. ,
a »
P a&h 0
e - Klg_i ©) s
r ngO HO a
Kl 2 a. © »
l’ ( 4)’ o 5 ’
ah 0 ’
Pk _g5 1020 2 4 ,
r ng 0 HO a ’ ’
Ho 40 cm. .
6 20r
§ 201
_gi :I::” 3 - [y A
o2 0 s i
9 40 80 120
1 —20t+ fms
O 1 1 1 1 ]
0.0 0.2 04 06 038 1.0 —aol
h
Hy @
4 101
Fig4 Peak-values of shock pressure versus drop-heights ©
o
< gl
4 M
O 1 1 1 /
0 20l 40 60 80
/ms
3 _5 L
(5] . ’ (b)
’ 5
’ Fig.5 Excessporewater pressure versus time under
® multi-impacts
4.1
3 , , 4.2
? 5( 35 cm) o 6
( o
2 1 TCFL'BOOO )o 6(a) :



22 9 o 1467 o
3 12 -
(4 kPa), : ol
. 6(b) - g
L] ) ar
) O it L 1 I
0 20 40 60 80
i ° _al /ms
( 6Mb) 10~30
nB): L] —8l
, , @
] o §
( 6(b)-
80 120
3 3 /rTS
( 100 kPa), ,
—8ol
(b)
C ) ¢ )
7
Fig.7 Build-up of excess pore water pressure under
§ mono-impact
| | 70 kPa
2 (4 kPa) , 7(a).
70 kPa.
g
20 0 8 , .
/ms , ,
_20 - 3 3
(b)
6 ’ ) 8
Fig.6 Excessporewater pressure versus time under
monc-impact 40 cm, 8(a); (b) 30 cm,
2 cm). ; ;
4.3 ( 2 4 kPa.
2 kPa). : (
’ ’ )s ¥ ,

70



o 1468 2003
8r )s “
g 4 ,
<
s , -
0 250 .
Is - H
—at .
—gl ©
@
ar
1 lvanov P L. Compaction of noncohesive soils by explosiongR].
;‘f 4 /_> 4 lzdatel' stvo Literatury Po Stroitel’ stvu, Leningrad, Trandated from
h 5& Russian by the Indian National Scientific Documentation Center. New
0 5.0 160 15'0 260 25.0 Dehli, Published in 1972 for the U.S. Department of Interior, Bureau of
/s Reclamation and the National Science Foundation, Washington. DC,
—4 1967
2 Veyeaa G E. Chalie W A. Liquefaction of shock loaded saturated
8 ®) sand[A]. In Cakmak A S ed. Soil Dynamics and Liquefaction[C]. New
Yorks Elsevier Science Publisher, 1987, 205—219
8 3 Jone M B, Deanna S D, Charlie W A. One-dimensional shock and
Fig.8 Dissipating process of excess pore water pressure versus
time quasi-static liquefaction of st and sand[J]. Journal of Geotechnica
Engineering, 1994, 120(10): 1874—-1889
4 . : 3.
’ , 2001, 20(1): 87—89
“ e 5 . . : [J.
. 1998, 17( ): 766769
5 6 ; ;
[J. . 2001, 20(1): 7982
7 . .
- [3. . 2001, 20(4): 519523
8 ; ;
, [J. . 1999, (2): 230—-237
(
{ 3 ; . > 45 ; 80 .
2002 12 18~20 * — v
. : (D) © )@ @ ) (15 ) @ @ )
33 ( ) / s
/ . . . . . o
+ 310011, 470 , / + 0571-88847750.



