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Soaking test on underground diaphragm wall in artificially prepared
collapsible loess foundation
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Abstract: The tests on the bearing behavior of diaphragm wall foundation are conducted to study the vertical ultimate bearing
capacity of diaphragm wall and distribution characteristics of negative skin friction after water immersion in collapsible loess
foundation. The artificial collapsible loess is prepared by using quartz powder, sand, bentonite, gypsum and industrial salt, and
its physical and mechanical properties are analyzed. The tests on the bearing capacity of diaphragm wall foundation are carried
out with the artificially prepared collapsible loess as the model filling soil. The results show that the physical and mechanical
parameters of artificial loess have a high coherence with those of natural loess, which can be applied to the model tests on the
interaction between collapsible loess and structure as similar materials. The total load sharing ratio of side frictional resistance
for outer wall and inner wall is 67% as the vertical bearing capacity of the diaphragm wall reaches its limit, which comes to the
conclusion that the diaphragm wall is a kind of end-bearing friction foundation. After foundation soaking, the depth ratio of
neutral points ranges from 0.64 to 0.73, which is in good agreement with the test results of soaking tests on pile foundation. The
core soil is not influenced by water because the diaphragm wall foundation has good integrity and anti-permeability, which
exerts side friction of inner wall and reaction force of bearing-stage soil and reduces the foundation settlement of diaphragm
wall effectively.
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Table 1 Basic properties of similar materials
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Table 2 Physical and mechanical parameters of artificial collapsible loess
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%  Ng'em®) HE /% % K%  /kPa 1)  RE/MPa ¥
/(g-em’) /(MPa)
AT %
12 1.45 2.67 26.02 16.25 14.38 1.96 25.83 16.17 0.11 1.77  0.152
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Ho X 35+
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Table 3 Design of orthogonal tests

1 A(6%)  Bi(0.70)  Cy(50kPa) 0.124 SRZIRKE
2 A(6%)  Bx0.75)  Cy(100kPa) 0.102 SRZIIRKE
3 A(6%)  B;(0.80)  C5(200kPa) 0.076 3RFUIELE
4 A(6%)  B40.85)  C4u300kPa) 0.070 FFEHRIG
5 A (9%)  By(0.70)  Cy(100kPa) 0.152 3RFUIELE
6 A, (9%) By0.75)  Ci(50kPa)  0.079 IRFUEFE
7 Ay(9%)  Bi(0.80)  Cy4300KkPa) 0.127 3RFUELE
8  Ay(9%)  B40.85) C3200kPa) 0.070 FREHRIG
9 A3(12%) B(0.70)  Cy(200 kPa) 0.168 FRZUIRKA
10 A45(12%)  By(0.75)  C4(300kPa) 0.138 RZIEIH
11 A5(12%) B;(0.80)  C,(50kPa) 0.013  HEiEH

12 A5(12%)  B40.85)  Cy(100kPa) 0.011  HEiGFH

13 A415%) By(0.70)  C4(300kPa) 0.078 RFIEIE
14 A415%)  By0.75)  C3(200kPa) 0.068 E5iGKE
15 A4415%) B3(0.80)  Cy(100 kPa)  0.059  H25HE
16  A415%) Bu(0.85)  C;(50kPa) 0.006  IREE
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Table 4 Extreme difference analysis of collapsibility coefficient

ity BKE 4 JESEFE B BKES C
ky; 0.37 0.50 0.22
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K, 0.09 0.13 0.06
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Fig. 1 Curve of collapsibility coefficient vs. water content
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Fig. 2 Curve of collapsibility coefficient vs. compactness
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Fig. 3 Curve of collapsibility coefficient vs. submerged pressure
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Table 5 Variance analysis of collapsibility coefficient

Ji % BT A

- - i FlE s FEF
BKE 0.0063 3 7.00  Foos(3,6)=4.76
FESERE 0.0128 3 1433 Fy0(3,6)=9.78

BAKES 0.0034 3 3.67  Fy.(3,6)=3.29
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Fig. 5 Layout of earth pressure cells and settlement marks
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Fig. 9 Distribution curves of side friction of exterior wall
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Table 6 Subsidence displacements of diaphragm wall and foundation soil
=K R A R VTR RHRKALHS /mm P 5 507 % /mm
- 1 2 3 4 5 6 ARURK RIRK
(5 cm) (15 cm) (25 cm) (35 cm) (45 cm) (55 cm) k% k%
Bk 1 25.49 16.57 6.87 1.07 0.59 0.58 1.28 1.28
BK 2 40.30 25.71 10.56 2.31 1.64 1.12 1.67 2.95
2K 3 54.08 29.50 16.68 6.54 4.70 2.96 2.49 5.44
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Fig. 10 Distribution curves of side friction of interior wall
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