a3 EHE 4 W = + 71 & Vol.43 No. 4
2022 £ 4 A Rock and Soil Mechanics Apr. 2022

DOI: 10.16285/j.rsm.2021.1138

R EEEE N E RERN
KERETH B th

'L B FL, m R, TLAL?

(L [FABFRYE EARTRESER W FENS TR, L 200092; 2. [FFFRY &R T TREAE HESKLRE, Ll 200092;
3. RMEWAOKS THEIE AR, i 200002)

WO OGN T RS A AT TR U A IR B oy B, RO, BRI, R T T A 102 m
TR R i T R v R S D AR D I SN, s T AR B R g (A R R B e A X, R T VR
BRI FE A REOU R 77 (0 =T AR R IGAE . = Hr 2 AR T DA IR B O 7 St S v R B, AT IR A T AR
B R = R B ST TS AL S A, B T K B ) A TS SR DB AR, T T ISR i T X A B
Bl LA 1 AR TR, HERE TGS SR I S AT T L. S5 R N R AR 2 51 ke B Ak
LAy AT, FRNE EIER RS BT Mo 1.6 FAEBCKCE, fETR EAEBOT 1M 4.3 BB E : R B A I e A
AT B BRALE], FUK T s . 6 R X, N R R e S R A B R R, Bl B
PRI, kS U PSR A K.

KO . WIRHIERE, AEEENE D BUAMEI: BUESHT LS

FESES: TU4T XHERARIRED: A XEHS: 1000—7598 (2022) 04—1083—11

Evolution mode of lateral pressure on the trench wall and disturbance analysis
during construction of super-deep diaphragm wall
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Abstract: The detailed analysis of disturbance induced by diaphragm wall construction plays an important role in predicting the
environmental influence of deep excavations, especially the super-deep excavation. Therefore, this paper collected and analyzed the
field data of slurry pressure and concrete pressure during the construction of a 102 m super-deep diaphragm wall. The evolution law
and vertical distribution mode of the lateral pressure on the trench wall during the construction were summarized, followed by a new
proposed tri-line model of lateral pressure on the trench wall and its validation. The proposed tri-line model can well capture the first
increase and then decrease trend of the lateral pressure on the trench, and it can return to the classic bi-line model. Finally, the fine
numerical simulation of the construction process of a 102 m diaphragm wall, including the trenching and concreting, was performed
adopting both the tri-line model and bi-line model. The stress state and deformation of soils around the trench were analyzed and
compared. The results revealed that the construction of super-deep diaphragm walls can lead to the stress redistribution of adjacent
soil. The effect zone is about 1.6D (D is the panel length) along the panel direction and about 4.3D perpendicular to the panel. The
stress redistribution is controlled by vertical and horizontal transfer mechanisms, and the horizontal transfer mechanism dominates. In
Shanghai soft soil area, the concreting would compress the trench wall and increase the trench volume, causing the increase of
concrete volume.
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Fig.1 Schematic illustration of the pressure cell location in
the diaphragm wall
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Fig.2 Monitoring results of slurry pressure
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Fig.3 Evolution of concrete pressure with time
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