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Numerical analysis for vertically loaded lattice-shaped diaphragm wall based
on an approach for determining interfacial parameters
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Abstract: As a new type of bridge foundation, the vertical behavior of lattice-shaped diaphragm wall (hereinafter for LSDW) is
rarely studied by now. An approach for determining interfacial parameters is proposed based on the sensitivity analysis. Then, a
numerical analysis for the main tower foundation of the Aomori bridge foundation (an LSDW with six chambers) is conducted
to investigate the vertical behavior of LSDWs based on the proposed approach for determining interfacial parameters. It is
found that the computed O-s curve agrees well with the measured data and the proposed approach can be then verified
essentially. The distribution of the outer skin friction varies along with the wall body from different directions, and the outer
skin friction at the corner location is the largest. The exertion degree of the inner skin friction is limited to a relatively small
scale owing to that the chamber number of the foundation is large enough. Stress concentration occurs at the corner part of the
wall bottom when the load level is relatively high, which should be noticed during the design phase. During the whole loading
process, the foundation changes from an end-frictional bearing wall to a frictional-end bearing one.
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Fig. 1 Structural layout of LSDWs
MR, A [ Y — e K K B4 3R 45 ) S g
AR S R Tz 2R R X, MR
X i T — ST AR . A R SR A F R
M=ZEA PR TTA T R EEAT b, XSRS T T I 2 ) &
R BEMUBHEATHT T, 5 M I T e 45 e 1) 7K
A AR, WA 5508 B0 IR
AR N SRS = SR 32 IR, g5 R
LB T AR Y M T SRR 1) 32 1A TR IR i AR
K, EREPRIGK T SRS, AR
KTAER L rh piliegs R DL 2B 0 5T 1 NS
5 I R IR 1 2 = A M Ot RS eI R
AR TR B IR 22 5, AT SS TRt
MR LA 0 [ N ST CRATI SR B D
TR RS 5, T RS RAEAE, k-
AR EAE AR A i S S B T 1
FRAERT AL, fe AR S S5 EAE I FE AR O
1, TR R e 5 SR ke ELAE FE I R iR
BRI, ASSCAE M ik [ 2 BOBURE O 2R B, $R
T R A T S BURE R 5% FIRZ TS
%, MHAFHRAM IR P9 Bl ONERD g7 7
HAER,, VEAML A T IEREAERE TN AL A
JEE BEL 73 J% i B 7045 P 23 T A S R S AR A LR [T
BB THSR R 25 RARGF IR T B 1 28U 5 07 )
IERTE

1 EMESHRERENRED
1.1 ERMESEERES

SERIY)— A ELAE PR RIS 2= 1, D EERE 3 1%
AR LB R AR RS, AR, &
ARSI A 2 v s R s AR M TR S
M, Wil 2 fos, WFsiss- AR EAERE RN, 4
R e A G AL . R w2 5 L T T AR
BE AN kao=1.27X 10" N'm®s ko=1.27X 10" N/m®, cq=2
kPa, ¢,=35° .

{7 m
2 BEEITHRE
Fig. 2 Basic example of an LSDW with a single chamber
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Fig. 7 Flow chart for determining interface parameters
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Table 2 Parameters of wall-soil contact surface
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Fig. 13 Distribution of foot resistance under different loads
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