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Laboratory Research on the Saturated Soil Behavior Under Impact

LUO Si~hai', FU Jun-jian®
(1. School of Architectural and Surveying and Mapping Engineering. Jiangxi University of Science and
Technology, Ganzhou 341000, Jiangxi, China; 2. Ji’an Institute of Highway Survey and Design
of Jiangxi Province, Ji’an 343000, Jiangxi, China)

Abstract: Under the triaxial condition, tests of impact and reconsolidation after impact were
conducted on saturated sand and clay with the drained and undrained conditions respectively; the
dynamic response to impact and behavior of reconsolidation after impact under different drainage
conditions for the soils with different penetrability were comparatively investigated. The results
showed that the pore water pressure of saturated clay increased with blow number, and then
gradually trended to be stable under undrained condition, while it dropped after reaching a peak
under drained condition; impact energy had most significant influence on pore water pressure for
sand under undrained condition; relationship between axial strain and blow number of saturated
sand was approximately linear under undrained condition, while it was nearly quadratic for
saturated sand under drained condition and saturated clay; pore water pressure immediately
decreased to zero for saturated sand during reconsolidation after impact under undrained

condition, and volumetric change instantly increased to a certain value; pore water pressure
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gradually decreased to zero within a given period for saturated clay during reconsolidation after
impact under undrained condition, and volumetric change gradually increased; the volumetric
changes of saturated clay during impact were 39%-49% of total volumetric changes, and the
volumetric changes during reconsolidation after impact were 51%-61%; total volumetric changes
for sand and clay under drained condition were larger significantly than that under undrained
condition, and improving the drainage condition was favorable to increase reinforcement effect.

Key words: triaxial condition; drainage; impact; pore water pressure; volumetric change;
reconsolidation; sand; clay
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Tab.3 Drainage Discharge During Impact Tab.4 Volumetric Change During
/(N + em) /ml /ml Reconsolidation After Impact
50 2.01 1.06 /mL
- -
75 2.78 1.05 (N - em)
100 3.43 1.01
50 1.65 1.74 0. 00 1.11
-
75 1.94 1. 80 0. 00 1.29
.
ao | —e— Al 100 — 1.84 0. 00 1.59
—=— 1
- —— DI -
& .
S 304
5 EUL 2 ,
15|
o 209
= 2.5
19
0 20 40 60 ’ ’
it 1)/ min ;
’
10
Fig. 10 Relationship of Pore Water Pressure to .
Time During Reconsolidation After Impact 5
g s 12
—a— Al
——CI °
5
Tab.5 Total Volumetric Changes and Their Components
=
£
1
# mL /mL /% /mlL /%
Al 1.65 0.00 0 1.65 100
A2 1. 94 0.00 0 1. 94 100
20 1 1 J As 7 7 7
¢ 20 0 60 Bl 2.01 2.01 100 0. 00 0
e [l /min . = .
2
11 B2 2.78 2.78 100 0. 00 0
Fig. 11 Relationship of Volumetric Change to Time B3 3.43 3.43 100 0.00 0
During Reconsolidation After Impact C1 1.74 0.00 0 1.74 100
s s C2 1. 80 0. 00 0 1. 80 100
, 1 min 0, C3 1.84 0.00 0 1. 84 100
. s D1 2.17 1. 06 49 1.11 51
. D2 2.34 1.05 45 1.29 55
20 min 0, D3 2. 60 1.01 39 1.59 61
, 12 5 NO) (
o ) ;
4 , s



95

M e SHRESTBL

—e— AR RN L
—a— AP F At
P flACR St FEE

3.0

2.5

& HelEimL

|
51) 73 Lao
T EE BN+ om)

1.5

12
Fig. 12 Relationship Between Total Volumetric
Changes and Impact Energy
39%~49%,
51%~61%;©

QD)

(2

(3 .

(€3]

51% ~61%.

References :

(1]

(2]

[3]

[4]

L5]

[6]

, , . [Jl.
,2003,16(3) :32-35.

YANG Ren-feng, ZHANG Yong-xin, ZHAO Xin-
rong. Research on Test of Impact Compaction About
Soil[J]. China Journal of Highway and Transport,
2003,16(3) :32-35.

[J1. ,2006,6(4):52-
56.
SHI Gang,ZHI Xilan,XIE Yong-li,et al. Effect Ana-
lysis of Percussive Compaction and Dynamic Compac-
tion on Roadbed Reinforcement[ ] ]. Journal of Traffic
and Transportation Engineering,2006,6(4) :52-56.
. ,1986,8(6) :1-17.
QIAN Jia-huan, QIAN Xue-de, ZHAO Wei-bing,
et al. Theory and Practice of Dynamic Conslidation
[J]. Chinese Jounal of Geotechnical Engineering,
1986,8(6) :1-17.
(1] »1999,10(3) :31-36.
HAN Wen=xi, ZHANG Zhuo-yuan, FU Xiao-min,
et al. Modelling Test of Dynamic Consolidation for
Saturated Soil[ J ]. Journal of Geological Hazards and
Environment Preservation,1999,10(3) :31-36.
. ,1998,19(2) :33-38.
BAI Bing, LIU Zu-de. Growth and Dissipation of Pore
Water Pressure in Saturated Soft Clay Under Impact
Loading[ J ]. Rock and Soil Mechanics, 1998,19(2)
33-38.

[Jl. ,2002,21(3)
423-428.
BAI Bing,ZHANG Guang, LIU Zu-de. Some Charac-
teristics of Saturated Soft Clay Under Impact Loading
[J]. Chinese Journal of Rock Mechanics and Engi-
neering,2002,21(3) :423-428.



96

2012

[7]

£8]

L9]

(10]

[11]

[12]

[Jl.
,2003,24(5) :691-695.

BAT Bing. Study on Reconsolidation Characteristics of
Saturated Soils[ ] ]. Rock and Soil Mechanics,2003,24
(5):691-695.

[JJ. »2004,25(2) : 194~
198.
MENG Qing-shan, WANG Ren, LEI Xue-wen, et al.
Dynamic Properties of Saturated Soft Clay Under Im-
pact Loading[ J]. Rock and Soil Mechanics, 2004, 25
(2):194-198.
0l ,2005,36(4) :467-472.
MENG Qing-shan, WANG Ren, LIU Guan-shi. Ex-
perimental Study on Pore Water Pressure and Axial
Strain of Saturated Soft Clay Under Impact Load[]].
Journal of Hydraulic Engineering, 2005, 36 (4).467-
472.

[l ,2005,26(1) :17-21.
MENG Qing-shan, WANG Ren. Experimental Study
on Dynamic Characteristics of Saturated Soft Clay
Under Impact Loading[ J]. Rock and Soil Mechanics,
2005,26(1) :17-21.

LIl 52011,41(3):81-
85.
LUO Si-hai, GONG Tian-jie. Influence of Confined
Impact on Deformation and Strength Behavior of Co-
hesive Soils[ J]. Industrial Construction,2011,41(3):
81-85.

LIl ,2012,28(3) ;38-42.

[13]

(14]

[15]

(16]

[17]

LUO Si-hai, HU Wei, PAN Xiao-qing,et al. Laborato-
ry Research on the Soil Compression Behavior After
Impact[J]. Building Science,2012,28(3) :38-42.
(7. ,2011,41(10) : 68-
71.
LUO Sihai, HU Wei, PAN Xiao-qing, et al. Compari-
son of Compression Behavior of Soil After Pre-densi-
fication by Static or Dynamic Loads [ J]. Industrial
Construction,2011,41(10) :68-71.
IR ,2011,2(6):29-
33.
LUO Si-hai, FU Jun-jian, HU Shi-li. Impact Proper-
ties of Saturated Sand Under Different Drainage Con-
ditions[ J ]. Nonferrous Metal Science and Engineer-
ing.2011,2(6) :29-33.
[J1. »2010(2)
30-34.
GUO Ying,CHEN Zhen. Influence of Sample-prepar-
ing Methods on Results of Static Tri-axial Consolida-
tion Undrained Test of Sand[ J]. China Harbour Engi-
neering.2010(2) :30-34.

[M].

Geotechnical Department of Nanjing Hydraulic Re-

,2003.

search Institute. Geotechnical Test Technical Manual

[M]. Beijing: China Communications House,2003.
[M]. ,2003.

ZHU Sizhe, LIU Qian, BAO Cheng-gang, et al. The

Tri-axial Test Principle and Application Technology

[M]. Beijing : China Electric Power Press,2003.

2

e e S o

( »

2012 1 »2011
» 4 »2011
{ »2011
»2011
. “Web 9
1982 . &
» .

§

A DA DA AT DA DAL DA DAL DAL DAL AL DA DAL DAL DAL B DAL B DAL B DA B DA DAL DA DAL B DA B DA DAL DA DAL DAL DAL DAL DA DAL DA DAL A DAL B DA B D

»

+{

X4

b b

) , §

B B DA DA DA DA DA DA DA DA DA DA B B B

.



