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Centrifuge Model Tests on Excavation Depth-
Time-Displacement of Unpropped Diaphragm Walls

o] & & Lee. Cheo-Keun
oF 3 =7 Aan. Kwang-Kuk
| o™ Heo, Yol

Abstract

In this study, the behavior of unpropped diaphragm wails in decomposed granile soil was investigated through centrifuge
model tests considering embedment raiio, groundwater level and excavation conditions(continuous and step excavation).
Excavation during the centrifuge tests was simulated by operating a solenoid valve that allowed the zinc chloride solution 1o
drain from the excavation and ground deformation, wall displacement and bending moment were measured with time. From the
test results, as the depth of embedment increased, the bending moments increased, while the decreasing rate of pore waler
pressure in the retained side during excavation decreased. It was shown that settlement af the final slep af excavation considering
time lapse was 5~7% of in the process of excavation. As a result of normalizing maximum surface settlement and wall
displacement by excavation depth, maximum settlement by excavation existed between 0.8 and 1.2{average 0.91) times of wall
displacement. The relation between the normalized wall displacement and embedment ratio by excavation depth was proposed
as a exponential function. Failure line was straight line type, the ground of retained side inside fajlure Jine had downward
displacement to the direction of the wall and finally the failure was made by the rotation of the wall. The angle of failure line

was about 66 —72.5", preater than calculated value,
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Manufacturer

Dong—Ah Testing & Seikensha

G—range 1 1o 200g at 820mm

Motor 10 HP hydraulic motor
920mm—cenier to basket hinge

Working radi 1,280mm—center to basket floor

RPM range 0~500 rom

Payload capacity 25g - ton

Test package size

500mm > 500mm = 300mm 1n max
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Properties Made! Prototype

Unit weight, ¥ {g/em® 2.70 2.70

NModules of slasticity, £(ka/em® | 7 14=10° | 7.14%10°

Thickness(cm) 0.8 44

Second mameant of area. Jom'm) | 4 27 7 10x10°

Bending stiffness Eikgem®/m) 305x10° | 5.07=10"
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19-& A}&-5+5) e, zinc chloride 2988 A %E}7]
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E;_t Groundwater level Embed((::i?) depth Excava(t(i}cr)[r]; height Embedment ratio Excavation stage
DW 1 - 6 14 0.43 1
Cw 2 - 12 14 086 1
DW 3 - 18 14 1.29 1
DW 4 - 18 10 180 1
DW & Ground surface B i4 0.43 1
DW 6 Ground surfacs 12 14 0.86 1
Dw 7 Ground surface 18 14 129 1
Dw § Ground surface 18 10 1 80 1
DwW 9 Ground surface 6 14 043 5
DwW10 Ground surface 12 14 086 ]
DW11 Ground surface 18 14 129 5
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