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Research on optimal depth of cutoff walls in ultra-deep complex multilayer foundations

Liu Yuting, Wang Zhaojie, Wang Ruiqi, Luo Yulong
(College of Water Conservancy & Hydropower Engineering, Hohai University )

Abstract: In view of the problems that existing research lacks an analysis on the optimal depth of cutoff walls in ultra-deep multilayer
foundations containing an impermeable layer, and the influence laws of seepage under high external water pressure remain unclear, a
generalized vertical anti-seepage model was established based on a hydropower project. By analyzing the seepage fields of the dam
foundation under different cutoff wall depths, the influence laws of cutoff wall depth variations on the seepage field of the dam
foundation in ultra-deep complex multilayer foundations were discussed, and on this basis, an optimal cutoff wall depth satisfying the
standards of both soil seepage stability and seepage discharge control was proposed. The results indicate that the presence or absence of
an impermeable layer in ultra-deep complex multilayer foundations significantly influences the evolution laws of the maximum hydraulic
gradient at the cutoff wall tip. When the dam foundation does not contain an impermeable layer, the maximum hydraulic gradient at the
cutoff wall tip shows a U-shaped trend with an increase in the penetration ratio and changes significantly when the penetration ratio is
less than 0. 2 or greater than 0. 7. When the dam foundation contains an impermeable layer, above the impermeable layer, the
maximum hydraulic gradient at the cutoff wall tip shows a U-shaped trend with an increase in the penetration ratio and changes
significantly when the penetration ratio is less than 0. 2 or greater than 0. 7; within the impermeable layer, the maximum hydraulic
gradient at the cutoff wall tip decreases rapidly with an increase in the penetration ratio; below the impermeable layer, the maximum
hydraulic gradient at the cutoff wall tip increases slowly with an increase in the penetration ratio and increases rapidly when the
penetration ratio is greater than 0. 7. Considering the possible inhomogeneity and uncertainty in the deep parts of the ultra-deep
overburden foundation, combined with existing engineering cases, a final cutoff wall depth of 200 m is recommended.

Key words: deep overburden foundation; multilayer foundation; suspended cutoff wall; optimal depth; seepage stability
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Fig. 1 Generalized geological profile of a project
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ERAFIFZ | [FEE A B TREEG], PR e 2K i W 73 m, 52 BT 420 m, BB 55 IR E
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158 m'2 s FrsmATIVE K e, AL 75 m, BB 35 )22 B 180 m, BB S IR EE 186 m'™ . MU, N TR AHf 2 1k |
B TRLK M, d iR BB N A3 200 m,

4 &

a. MHERIEE L2 R I P E K2 ZERR/KZ DL E By R v Bl G B S5 EE 3G K By 12 558 i 7
R U AR a3 RIS BB R 7R i )2 A BE A ELA T 0~ 0. 2 B, B 98 5% ity 318 d5 Ik ok i o5 B
A IR AR N s Y B A T 0. 2~0. 6 B, v il e KR Bl % BT LU R 248 A8 4k Bt A LA T
0.6~ 1.0 B, Syl fe KL REBE 53 A LI R SO A s ; ZERR /K2 o | B B 18 355 BT A LU 3SR g il e
R RGN s 7E K2 LR I HZ B B3 FL G, st e KM R S R 18 1 K, Bt AL R T 0.7
B, it el i K B T L DR 14

b. HEERIEE 2 )Z R S TEAE R Z I 2645 32 | By i3 5% il dee K [ B 25 B i3 5% LA LY
HRIGEI U IRk, RIS BB B A 1z M2 R 5T HL/NT 0.2 B, B 75 55 i i e K B B 5% A L
(3 I HEE RN s 24 B A G T 0. 2~0. 7 BF, B8 55 i s fe R R R 188N TS BEALL R T 0. 7( Q2 ) 8
0. 8( ) B, vyl foe K I B 2Bl 53 A LU B4 R fi skt

c. IR K )2 B)-2 J2 1T BE P AR HH 3 R 3k T Jd 8 R R AN RS ], B 2 T B 5 B 1 B DR R EE A
170 m, 7ERE A -, [R5 oA TR IR S 7 55 )2 M IR VR v BEAF 16 BRI A1 PR FOR I e 1, 45 A B T2
L], B AR VU TRER 1B 55 BTRE S 200 m
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