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Analysis of different deformation modes of retaining wall on soil
displacement in foundation pit
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Abstract: The displacement of retaining structure and soil was monitored during the excavation of deep foundation fit. The

results show that the deformation modes of retaining diaphragm wall with inner support at different zones are different, and

the parts with the largest displacement are also different. There are four deformation modes of retaining diaphragm walls,

namely cantilever, skirting, inward bulge, compound type. The characteristics of soil in the pit with the above four

displacement modes of the wall were studied through site monitoring and numerical simulation. The study find that even if

the

largest horizontal displacement of the wall is similar, the soil displacement in the pit is different with different

deformation modes of the wall, vice versa. It is divided into three regions in the pit according to the soil displacement,

namely upheaval area, transition area, stable area. The skirting mode will cause the largest displacement, including upheaval

and horizontal displacement. Therefore, in engineering practice, not only the largest displacement of the soil in the pit must

be controlled, but also the influence of the deformation mode of the retaining structure should be paid attention to prevent

the foundation pit from progressive collapses.

Key words: deep foundation pit; deformation mode; ground displacement; comparative analysis; monitoring analysis;

numerical simulation; coupling
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Table 1  Stratigraphic profile of the foundation

=5 T RAFR EE/m THUAAT i/m HE/(KN/m®)  FiRII/kPa  WPEEEESI(°)
O KIREAIE L 4.30~8.00 4.80~9.32 — — —
@1 KE. KO KD 1.90~3.40 0.40~3.20 19.44 73 23.4
@» BOR AR FUR 2.20~5.80 -2.76~-0.59 19.31 8.0 23.1
&) RGBS I+ 3.40~8.10 —6.80~-3.32 19.81 8.7 23.8
@ IREH Rt 0.50~3.60 -12.70~-9.06 19.90 8.8 24.6
@ RIS TR L L 2.50~4.90 —14.70~-12.40 18.65 10.5 225
@ ZRE, RO RE L 0.80~3.80 -17.30~-15.68 18.67 10.9 22.8
®h K. Mk R L 3.00~7.70 —20.80~-17.40 18.79 10.2 22.1
®» KRB R R T Ik b 0.90~3.30 —26.40~-21.65 19.37 10.8 222
© BOR OB R+ 1.00~3.40 —25.16~-23.51 19.41 11.6 22.1
®: KA OLR 0.60~2.50 —28.00~—24.49 17.90 7.6 20.0
@ IR BRI 1.50~5.70 -30.00~-26.29 17.67 6.8 19.7
@ KM KO 21.00~2620  —32.50~-28.60 17.80 73 203
@2 KEH 2.00~2.20 —42.20~-40.95 18.65 8.5 20.8
® g AR IR Vi k= 5% 3.80 —54.80~50.95 22.40 — —
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Fig. 9 Temporal evolution of TY2 horizontal displacement
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Table 2 Parameters of retaining structure and inner support
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