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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 H,, = 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=7.6m from the wall base. The case of a dry
homogeneous fill is considered herein with a unit weight y = 17
kN/m3, an internal angle of friction ¢ =27° and a cohesion
¢ = 10kPa. The gravity retaining wall (Fig. 3) has a base friction
angle ¢, = 28°, and a unit weight y, = 23 kN/m? yielding a wall
weight W,, = 220.4 kN.

The forces shown in Fig. 3 are the weight (W,,) and the
horizontal inertia force (kW,,) 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 (N,,) and resistant (T,)
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 (V;) and horizontal (X;)
forces, and the right side vertical (Vi) and horizontal (XR) forces. In
Fig. 3, « represents the angle of the column base with horizontal,
and p=6° 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).

g bond palie b (63l pw 3 5 Gy S yxite Saly (gusdge .Y

Ol 1 5loges 5o & 0 lagSS Jlgas g ol Llod slo il 2,55 awain
«l,l nagaoka . takamachi-danchi sSs ailhie ablite zghuw 5l oo
cuwl  ghuetsu Yo f Jlo LaSTYY Wi 0 Ay 00 Sode a5 Col ca
oot palie gl Hw =54 clis | | o g Jlsps LAY 5 ) olologast g
Shls a5 1) anj gl drgly O 9 098 (oo ooliial (e
a>lg 59 Llsgas Rea Sz (65,56 clloaiS oo bais |y wil o0
o =27"

s aly sl e V7
y=17

A e Sxz s Loplp Stacl (S9y5 agly g 098 (oo a8l 5
boplp ab Silasl agly slls J& o)l Jlpoasl o € =10kPa

— 23 kN/m?
5as P m soly Gig 5 bl o B0 =280

Q)9 OB (o0 Ao
sl W = 2204 kN. by g

W)

(kW) - ( 039 Y loged o 0ad eols lid glag

Jsb o Cuaglie (59,5 9
Say Syhpario S giw (5) Jb lagps g siws &8 0 laSS s al
Ceaglie 59,5 9 INW) s s o (0 fogm) e o8 o (KW) - g
Kdw), L (dw), T,

~[m}w;..,¢;;d¢;ﬁ5m‘[m (Tw)

(K1)

O 390 Ogw by Jsb yo
Vi) o e i g5,
(Ve)
2K lbatl o W L s ety agly SLool £ =60 i e

(P fogai)ans oo ol ) aljly il Gles il oy 250 o Canglive oyl

Gz o (B8l (59,00 9

X .
R}ﬁw‘) Coos (8 (59500 5

Ca.».:‘) Cown “,Slé 65]:35

agly oaumy Hlad Y Jlogel jo s (

Al aar 5 )] &“w.ﬁ LS b Q‘\

ld S L) e o1 a5 Lol (i s 1B) 3y conp b o ok a7 e 4t o1,

glé S ) azdy o) Ve L odalie (gl i

ainye Ol g5l oKy 3



http://iranarze.ir/Earthquake+gravity+retaining+walls+anchor-reinforced+slopes+displacements
http://iranarze.ir/translation/geology/



