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Model Test Research on Seepage Stability of Dredging Fill and Rolling Embankment under
The Condition of Rapid Water Level Drop
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Abstract. The rapid lowering of dam water levels may lead to changes in seepage within the dam due to high pore water pressure
inside the dam body, thereby affecting the stability of the dam. The dissipation of pore water pressure is largely influenced by
the dam construction method. Through large — scale indoor model tests, this study investigates the changes in pore water
pressure, total earth pressure, and slope displacement evolution under rapid water level drawdown for hydraulic fill and
compacted fill dams. The results show that under rapid water level drawdown, the stability of hydraulic fill dams is better than
that of compacted fill dams. During the water level rise stage, after pore water pressure equilibrium, the pore water pressure in
compacted fill dams is higher than in hydraulic fill dams. During rapid water level drawdown, the dissipation of pore water
pressure in hydraulic fill dams is slower than in compacted fill dams, and changes in pore water pressure dominate the changes

in total earth pressure. The pressure difference formed between the inside and outside of the dam due to changes in the seepage
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boundary is the main factor leading to dam instability. The dissipation rate of pore water pressure is the key reason for the
difference in deformation between hydraulic fill and compacted fill dams. The findings provide a reference for dam management
under rapid water level drawdown conditions.

Keywords: rapid drawdown of water level; dam project; model test; pore water pressure; stability
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Table 1 Similarity constants for model tests
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Fig.1 Schematic diagram of test platform system
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Fig. 2 Experimental section and instrument layout
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Fig.3 Particle gradation curve
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Fig.4 Triaxial test results
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Fig. 5 Results of pore water pressure change
BT (0.5 m) bR, FLBAKE T IFAG AN W o
AN, SEREEAS ALK T (44) REIREERT
MR TR FLBRK R Ty (1#) T RERE. B
B B N BB A AE [l T 1998 0t 0, A PR 1 LB
TR A8 AW 218 T3 A0 ) LB K R T A8 4k 23
HMKPEFEMRZE 0.5 m B, REYE AN KA B AR 23R I,
WAL L#, 44, S#IASAFLBK T TR R
0.08, 1.05. 0.16 kPa, #EEACA 1#. 4#., S#MFEH
FLBRKIE ) TREZ) S 0. 53, 1,34 0.68 kPa, KHITE
IKBLER R 25 F T, WO BB A AL B 7K g T T3
BE B . LU R R SR E 1
3.2 RERBEATMHLER

+ Iy BER R ) AR A s R AN 6 s, FEFE K
oA, LB K T BE 7 K K A T e 4 T
S OSSN B N F S o/ VA S Ui
Hr, KB I 5 FLBR K R g [R]85
Al rh, SEUTHCIAY 2- 1#H )i 10.98 kPa NRER

8.72 kPa, TF&T 2.26 kPa, TFLBAKE I FIET
1.34 kPa; WA BIR) dr SEIE B R 1Y 2- 1# % J) R
10. 56 kPa &% 9.83 kPa, F[&T 0.73 kPa, TifL
BKES TR T 0. 64 kPa; PR, FLEKE 1B TR
FE AR TR R 40 3 A

14
L w IR 1-1# o PRIE RS 1-1#
o A WIHE ) 2-1# AR 2-14
13%,° o WHHLHIRT  2-24 o fRIE+IES 208
™ o
[] Oog
2k n DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDUDD
< L ]
e "
Q‘ll“' .I....
Ii LA/\ Ill--....
AAAA .ll.l.........lll
A
o A%

z:AAAAAAAAAAAA‘AAAAAAAAAAAAAAAAAAM

e s ® S °
0o ®eceee QQZ& 000°0¢0 %000 000g0000000
%o AAAANANDNDN AAAA
o AN Radap

o
00000000090 000000°000000000000 00

8 1L 1 1L 1 1 1 ]
0 1 2 3 4 5 6 7
A E)/ (x10° s)

Bl6 KAEEMBILBAKESUER
Fig. 6 Variation results of pore water pressure
in the stage of rapid water level drop
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Fig.7 Cloud map of land subsidence after rapid water level drop
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