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Effectiveness and engineering application of outrigger-type diaphragm walls
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Abstract: As a technique for protection of adjacent buildings, the outrigger-type diaphragm wall been applied in deep
excavation engineering. But the worldwide researches in this area are still relatively scarce until now. In extension project of
Hangzhou Huanglong Hotel, outrigger-type diaphragm walls are adopted to solve the problem of insufficient rock-socketed
depth. And thus the rock-socketed depth of support structures in intermediary weathered rock is ensured. Moreover, the
construction difficulty is reduced. Good social and economic benefits are gained. Based on the Huanglong excavation case, a
3-D finite element model is presented to simulate the behavior of outrigger-type diaphragm walls by using the software
ABAQUS. The behavior of soil is assumed to conform to the modified Cam-clay model, and the actual construction sequence is
simulated. The numerical results and monitoring data in the excavation of lateral displacement are compared. The reasonable
stiffness of the section steel in the outrigger-type diaphragm walls is also analyzed.
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Fig. 1 Arrangement of project
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Fig. 2 Section of bracings of outrigger-type diaphragm walls
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Fig. 3 The binding site of the outrigger-type diaphragm wall
SR
B

et
T T
»{grifgiizbﬂ €ﬁ§3
N st ot Q&gﬂ
@?4 R t@« (o) XHEHHE

(b) d%

4 BRI T ESIETER EE
Fig. 4 Arrangement of outrigger-type diaphragm wall
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Fig. 5 3D finite element meshes
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Fig. 6 Cross-section and excavation sequence of pit
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Fig. 7 Layout of on outrigger-type diaphragm wall
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Table 1 Soil parameters for computation

T2 JEEEMm  pAkN'm?®) E/MPa ) M K U B K e
OF 4 18.8 5.4 0.36 0.56 0.018 0.3 0.9 0.87 0.85
Q@i i FE 17 17.8 4.3 0.45 0.54 0.025 0.38 0.85 0.89 1.2
@1 2.4 19.0 5.6 0.32 0.52 0.022 0.28 0.85 0.84 0.9

2 BEMBEFERITESY

Table 2 Parameters of struts and retaining walls

4l FR)E S /m 7/(KN/m ) U E/MPa LAY
@ AL B 11.6 20 0.3 2152 ZE[A]J\ T i SRR T
SR 0.17 30000 ZF[A] 2 7 TS
R LR 19 0.17 30000 AR\ AR T
Sl 19 0.17 30000 23]\ AT s AR E R T
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Fig. 8 Horizontal displacements of retaining walls
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Fig. 9 Mises stress of lateral walls after excavation
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Fig. 10 Vertical stress of lateral walls during excavation
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Fig. 11 Horizontal displacements of retaining walls with different

leg rigidities after excavation
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Fig. 12 Vertical stress under different leg rigidities
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Fig. 13 Comparison between calculated and measured horizontal

displacements
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