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2. Sliding block formulation for fill slope supported by gravity
wall

The geometry of the analyzed fill slope and gravity retaining
wall is presented in Fig. 3 as a typical cross section from
Takamachi-danchi residential area of Nagaoka city, Niigata
Prefecture, Japan, which was severely damaged by the October
23, 2004 Chuetsu earthquake (Figs. 1 and 2). A retaining wall of
height Hw ¼ 5.4 m is used to hold back the earth and maintain a

difference in the elevation of the ground surface which has a
height H ¼ 7.6 m from the wall base. The case of a dry
homogeneous fill is considered herein with a unit weight g ¼ 17
kN/m3, an internal angle of friction f ¼ 271 and a cohesion
c ¼ 10 kPa. The gravity retaining wall (Fig. 3) has a base friction
angle fb ¼ 281, and a unit weight gb ¼ 23 kN/m3 yielding a wall
weight Ww ¼ 220.4 kN.

The forces shown in Fig. 3 are the weight (Ww) and the
horizontal inertia force (kWw) of the gravity retaining wall, the
weight (W) and the horizontal inertia force (kW) of the active soil
wedge behind the wall, and the normal (Nw) and resistant (Tw)
forces along the base of gravity retaining wall. The forces acting on
an individual soil column of width dx within the active wedge
(Fig. 3) are the normal (N) and resistant (T) forces along the base
of the column, the column weight (dW), the inertia force of the
column (k(dW)), the left side vertical (VL) and horizontal (XL)
forces, and the right side vertical (VR) and horizontal (XR) forces. In
Fig. 3, a represents the angle of the column base with horizontal,
and b ¼ 61 is the inclination angle of the back of the wall to
vertical. Parameter k in the expression of inertia forces represents
the coefficient of horizontal earthquake acceleration (Fig. 3).
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