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Seepage analysis in backfill behind quay wall on highly permeable
foundation soil under rapid drawdown of water level
WU Bo' , ZHAO Kunpeng' , HUANG Yuewen’, LIU Huabei'

(1. School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Water Service Project Management Center of Guangzhou City, Guangzhou 510640, China)

Abstract ; In this study, according to the seepage characteristics of backfill behind a quay wall on the highly permeable foundation soil ,
a differential program for the one-dimension transient seepage was built based on the seepage theory of saturated and unsaturated soil
under the condition of water-level rapid drawdown. The reliability of the program was verified by the model test and the numerical
simulation. Then the program was used to study the influences of the drawdown speed, the permeability coefficient and the water
content of saturated soil on the change of water pressure during the seepage. The results show that the drawdown speed and permeability
coefficient have a great influence on the change of water pressure during the rapid drawdown of water level, while the water content of

saturated soil has negligible influence.

Key words: rapid drawdown of water level; highly permeable foundation; quay wall; transient seepage; difference program; model
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Fig.5 Relationship between pressure head and elevation of two-dimensional model

3 ARESHXERAENT

BT LA EWF5E R MATLAB B2 IF AR 5T R K 3B 18 3% 2R B A B = 1 1 5 7K o X K 0 BRI 214 1 8
VRSN, AT ST (0 MATLAB $HE B AR R N 5 6 m ¥y 1, BB R BN 107 m/s, T RIS K&
0.3m’/m’, & AWK KR 6 m, KKK DL T m/h BEEUR/N
3.1 PEKEEXERAZM

TEFEARIR IR b A B K EEE 4 0.5 m/h 1 m/h 1.5 m/h 2 m/h SEAT 3 R [ R K i B 45
AT, W E 6 FiR
3.2 BERHMNERHENE

PEFEABIRY ARl T O 93808 REGHA TR JLHUT 6 RIS [RS8 RA b 4 A5 AT X I
e 7 fis .,

FRRBIERE k WERT ARA KR 107 ~107m/s, TP 107 ~ 107 /s, 4080 Kbk 1070 ~
10°m/s, B3 -0 107 ~ 10 m/s B+ 107 ~ 108 m/s, B+ 0 1072 ~ 10 m/s ™ AT LI B AW 5% o



LR S 1A OROLIRIEARNE T g K A 5 45

pin
i
N
=
&
=4

97

—=05mh —e=10mh -s=15mh —+=20m/h

5
4
£
SE 3
T 2
1
0 ’ ; ; 0
1 2 3 4 5 | 2 3 4 1.52.0 25 3.0 35
JE 17Kk /m FE 17K 3k/m & 17Kk /m
(a) JEHEKKSm (b) &N EAKK4 m (¢) JEHEKLIm

El6 ARMEKEETENKIEFEHXER

Fig. 6 Relationship between pressure head and elevation with different drawdown speeds
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Fig.8 Relationship between pressure head and elevation with different water content of saturated soil
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