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Abstract: In order to study the seismic response of polymer diaphragm walls, centrifuge shaking table
tests of earth-rock dams with polymer and concrete diaphragm walls were carried out. Under the condi-
tion of El-Centro seismic wave input with the amplitude modulation of 0.2 g and 0.4 g, the dynamic
stress of the wall, excess pore water pressure, dynamic earth pressure, acceleration of the dam body,
and settlement at the dam crest were collected, analyzed and verified by excavation. The results show
that the dynamic stress of the polymer diaphragm wall under strong earthquake is much smaller than
that of the concrete diaphragm wall, and the dynamic response is consistent with the acceleration re-
sponse of the dam body. However, the transfer of dynamic forces brings more lateral earth pressure on
the downstream slope of the dam. The study shows that the polymer diaphragm wall has superior de-
formation coordination and seismic performance, but for earth-rock dams with polymer diaphragm
walls, more attention should be paid to the reinforcement treatment of downstream slopes.
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Fig.2 Prototype of the earth-rock dam with a polymer diaphragm wall



i BEOLART AL e 1/100 48 R 598 80 R~ . 4%
TR R 15 em, WFEPR 15 cm, WITH 58 5 cm, WK 58
73 cm, B R UEIYE 1:2.3, B85 5 17 em IR A

I 2 em. PG5BSR I RN 3 R .
122 #MHAHK
T A EER MRS E A,

x4 THEIMHBHNZESH

Table 4 Material mechanical parameters of the earth-rock dam
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Fig.3 Diagram of the earth-rock dam model with a dia-

phragm wall
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Fig. 4  Arrangement of stress sensors on the diaphragm wall
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Fig.5 Arrangement of sensors on the model

2 BmAREERE

R Y E B A 0L [ 2 S PR SRR A R -
BIEAE 6 A AT ) B o B0 i
A3 =N 5T N B RS T B 4 i) R 10g, 30g,
50g, L4 AR I B SR G &R 3 TS B AL
BRI FE 359 Ay 11g,33g,55g. HhIA] a] Bk s a] Ay
RIANFEH LRI (2 S 0B . W RIS A
AL HY 5y B0 A FE W] 6(a) fir 7 o 3l i ik
I 7 U AL R TR R BB B A 3
BT 15O I B WA 6(h) TR o

3 HAREERSN

8 1o 3 R Al 110 R B AR SO AR R 1 By 5
B B R Bl 0 T R ALK R D 3 A LA
S IR X (S DA DG N o

3.1 BB EN A3 o

$2 BT R W B 15 5 AE W AR T80 R 4 5% 4K 3
SRR LR (K 7) IR BE BB B AE W AP T 00 F iy
B R B R )RR 2 (R 8) .



.

B g
=

20 F
10 u
il L
L L 1 1 J
0 4000 8 000 12 000 16 000
IFfE] /s
(a) BB RS

BRI /g
— (¥ w I A (=3
= [—] {~—] = (=] (=]
T 1

=
T

4000 6 000 8000

WiE /s
(b) IREEL P iEHE

L L
0 2000

K6 Biis din Ao 000 i i i A A

Fig.6 Loading process of earth-rock dams with diaphragm walls
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Fig.7 Time-history curves of dynamic stress of the polymer diaphragm wall (0.2g and 0.4g)
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Fig.8 Time-history curves of dynamic stress of the concrete diaphragm wall (0.2g and 0.4g)
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Table 5 Maximum principal stress of measurement points
on the diaphragm wall
$ﬁ7 :kPa

YN N3 A% A

R

payit| S1 S2 S3 S4 S5
EERY 0.2g 59.23 15.34 14.73 51.96 88.10
B 1 4k 0.4g 96.17 50.92 2474  122.13 116.17

REEL 0.2g 49048 962.96 1257.01 1376.59 5218.25

Bi& i 0.4g 880.11 1749.24 1565.01 2370.97 6496.11

0r

= 0.4giREE L
Aunnm el 0'4g'\%“§%
" - 0.2giBEE
02t \ A 0.2g7 R
A l ]
04} :
T '
= ;
b :
Foosp 4w
o8t A \
i
1.0 1 1 1 J
-1000 1000 3000 5000 7000

R BLTT / kPa
B9 BB di dim A die K 32 N 7 W 3% i 20 A1
Fig.9 Distribution of maximum principal stress of the dia-

phragm wall along dam height

Uie A7 15 LR AL SR A4S cppt] L cppt2, 7E T WiF 4 % cppt3
(E5) . HH eppt2 IR KT cpptl, cppt3 Hl cppt2

6

b )R A 0 0 b A ) . B EGE R B
B 5% A WA AR TR YR8 L BR K g i AR
(K 10) IR BE L BB 5 A OUE A T o0 T 1
B FLBR K 7 I R 2R (81 11) .

I R PR AL R R BB B A IR
TR E 17 5 B A 30045 0 A 0 L R OK R S (%
6), AT LA K BE - b 2 b 7 2 i A 0 38 5, 300 [R] — {7
B AL B KO B K (I 0.4g TR - B B
BE IR 3 FLBR K TR F1 4.50 kPa B 5 5 T A — o &
0.2g T-0LF B # LB K R 77 3.10 kPa) 5 HbZ VEH
LA R A U U A7 4R B R AL BR
KR B v T U R Ui (A 0.4 5 R B 8 B 1

x6 THAMENRIEEFLIEAKERN
Table 6 Peak pore water pressure of measurement points

on the earth-rock dam
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Fig.11 Time-history curves of excess pore water pressure of the earth-rock dam with a concrete diaphragm wall (0.2g and 0.4g)
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Fig.12 Time-history curves of dynamic earth pressure increment of the earth-rock dam with a polymer diaphragm wall (0.2g and 0.4g)
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Fig.13 Time-history curves of dynamic earth pressure increment of the earth-rock dam with a concrete diaphragm wall (0.2g and 0.4g)
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Fig.14  Acceleration-time curves of the earth-rock dam with a polymer diaphragm wall (0.2g and 0.4g)
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Fig.15 Acceleration-time curves of the earth-rock dam with a concrete diaphragm wall (0.2g and 0.4g)
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Table 8 Peak acceleration of measurement points on the earth-rock dam
T B WA/ g
B & 4 2 T.0
accl acc2 acc3 accd acch acc6 acc?
0.2g 0.485 0.382 0.263 0.270 0.255 0.269 0.216
= 271vipe 3
0.4¢g 0.728 0.814 0.513 0.588 0.412 0.474 0.569
0.2g 0.322 0.320 0.224 0.269 0.219 0.275 0.246
R BE 1 B 5 5
0.4¢g 0.878 0.661 1.451 0.661 0.501 0.664 0.555
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Table 9

Comparison of peak acceleration and its amplification coefficients
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Fig.16 Settlement-time curves of the earth-rock dam crest
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Table 10 The contrast of maximum real-time settlement

and permanent settlement
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0.2¢ 5.68 0.43 3.61 1.31
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4 IFRWRERSH

T 2H 3 56 B 95 5% 9 T8 2R 00 a0 B 17~18 fr
N BRI B TS s R A BT
VLR BE 1 D795 55 v R ER T A Y B o S g,

10

(@) PB4 (b) RBELBTIE
BI17 R B b FR G B8 i L S LA

Fig.17 Upstream view of the polymer and concrete dia-

phragm walls
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Fig.18 Downstream view of the polymer and concrete dia-

phragm walls
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Fig.19 Polymer and concrete diaphragm walls after testing
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Fig.20 Enlarged photograph of cracks at the bottom of the
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concrete diaphragm wall
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