Research Reports of the National Institute
of Industrial Safety, NIIS-RR-03[1 20040
UDC 624.37:624.53

Jooogooooobooobogoood
—gouogodobnd—

OO00O0"000ogoroogoogr"ooooor o
ooogre"Pogogorese

Stability of Counterfort Sheet Pile Retaining Wall
— for Soft Ground —
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Yukihiro SHukurl””” and Makoto ETo"""

Abstract: About 100 workers die in accidents during excavation at construction sites every year in

Japan. There are many construction processes involved in the assembly of retaining walls such as

installing wales, struts, braces, etc., as well as dismantling such materials. The complexity of these

processes is one of the main causes of such accidents.

Cantilever sheet pile retaining method is the simplest method of earth support, as there is no
need to install and dismantle earth supports inside the excavation site. Although this method is an
effective way to avoid accidents, it can only be used for shallow excavation. Especially in soft
ground, the penetration depth tends to be deeper and the costs higher when designed by some
standard designs.

In order to overcome these problems, the counterfort sheet pile method SCB method[l was
developed. This method uses counterfort retaining walls with some intervals along the conventional
cantilever retaining wall. These counterfort retaining walls stabilize the retaining wall and allow
deeper excavation. However, there have been few researches on the mechanisms of the deformation
and collapse of retaining walls. The safety and risks of this method should be clarified and a
reasonable design method developed. The effectiveness of counterfort retaining walls for sandy
ground was proved in the previous study*. In this study, centrifuge model tests in soft clay ground
0 Cu = 17 kN/m’00 were carried out to clarify the mechanisms of deformation and collapse, and the
following conclusions were drawn.

10 The counterfort retaining wall effectively reduces the inclination of the wall and bending moment
generated due to excavation in soft clay ground as well as in sandy ground.

200 The results of the centrifuge tests showed that the counterfort retaining wall has greater stability
and resistance to toppling failure of the retaining wall. Allowable excavation depth, which means
the depth before large deformation occurred, for the counterfort retaining wall was two times
deeper than for the conventional cantilever sheet pile wall. It is suggested that the penetration
depth can be decreased by using the counterfort retaining wall.

30 The installation interval between counterfort retaining walls greatly affects the stability of the
retaining wall.

* JD0ODOD0OO00ODODConstruction Safety Research Group
** 00000000 Research Planning and doordingating Division
*** [0 0000Hirose Co., Ltd., *** O0000000O0O0OSato Benec Co., Ltd.
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40 To evaluate the effect of the counterfort retaining wall when designing a retaining wall, the value

of active earth pressure should be reduced.

It is not sufficient to increase the stiffness of the

wall in order to reflect the effect of the counterfort retaining wall when designing such walls.
Keywords; Satety, sheet pile, retaining wall, centrifuge model test, collapse, clay, soft ground
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Fig. 2 Models of sheet pile retaining wall.
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Fig. 3 Relation between compression stress and strain.
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Fig. 6 Excavation depth and horizontal
displacements of retaining wall.
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Fig. 7 Excavation depth and maximum moment
of retaining wall.
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Table 2 Input data for calculation.
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Table 3 Comparison of wall displacements.
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