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STUDY ON THE HORIZONTAL DEFORMATION OF
REINFORCED RETAINING WALLSOF SOILS

YANG Guang-ging' ZHOU Min-juan’ ZHANG Bao-jian*
(1. School of Civil Engineering Shijiazhuang Railway Institute  Shijiazhuang 050043 China
2. Shijiazhuang Railway Engineering Vocational and Technical College Shijiazhuang 050041 China)

Abstract A new method of calculating the horizontal deformation of the reinforced retaining walls is proposed.
Assuming that the reinforced soil retaining wall acts as a coherent block just like the situation of a conventional
retaining wall under the horizontal earth pressure backfill material. The reinforced soil retaining wall is taken as an
equivalent anisotropic elastic medium and all the elastic properties are derived. During calculating the horizontal
deformation of the reinforced soil retaining wall  the reinforced soil block as a cantilever beam is assumed. The
horizontal deformation of the cantilever beam is calculated for pure bend and pure shear modes. The design
method is proved to be correct  as compared with testing data.
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Fig.1 Sourcesand zones of deformation
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Fig.2 Idealized anisotropic system of reinforced soil mass

3
S s
t
S
t=22 1
S «y
3.1 Eh Viz
3
1) O
og, = T ~Vin 2 ~Va %, (2
E, E, E,
5z, = oo, v ooy, v oo, 3)
E, E, E,
5‘92 = 50-2 Vi 50-\/ Vi éb-h (4)
E, E, E,

74

-V r = (5)
v, E E E



- 1250- 2005
§€hs - 5Ghs Vs 50\’5 Vs 50_25 (6) 58\” = _i(é‘o-hr + 50—2r) (19)
ES ES ES Er
s r 6, = ——2 (30 + 00 ) (20)
ES
3
oo,=0
0e:=0  Oe, =06 = Oty e, =tSe,, + (L-t)de,, (21)
7) (18) (20 21
562 =th56h 50_2 = Vré‘o-hr 5O-zs=V556rs (7) ( ) ( ) ( ) ( )
1-t)v tv
Vi =A-v,) ——+—— 22
(@D} 3 b = ( hz){ -y, 1-v, (22)
oo, =téo, +(1-1)do, (8) (11
_E@-w) e = T (23)
00 = E,(1-?) o0, ©) E, E,
2
Ch, = %5@1 (20)
n@=v7) 11—t 2 Lt 2v? N 2ve,
Ev Es 1- Vs Er 1- Vi (1_ th) Eh
(A-t)E, tE
E, =[ e AR (11) (24)
3.3 G, G,
3
oo, =to 1- 12 Ty, E
O-Z O-zr +( t)505 ( ) o = h: — _=h (25)
5o, =tv.50, +(1—t)v.5 (13) T 2LVe)
o, =tv.oc —t)v.00
z r hr s““hs i _ & _ t}/r + (1—t)}/s (26)
(1 (9 (10 (13) G, 1, Th
E 1-t)v,E T = F =1 @0
vem| b LEEOVE g ey g
Eh(l_ Ve ) Eh(l_vs)
1 _ 2t(1+v,) . 2Q-t)A+v,) (28)
(11) (14) G, E, E,
tv,E,  ([1-t)v E
2T 2 4
v 1-v; 1-v¢ (15)
" (A-t)E, tE
+
1-vZ 1-v?
3.2 Ve VYu E,
S, = 00 v, 00 : 00 (16) 6]
ES ES ES
4.1
5z, = oo, r ooy, r oo, (17)
E E E ( 9
d?u, (v
e, = - (55, +60,) (18) = # =M(v) (29)
E, dv
M (v):6iv3 (30)

H



24 7 ¢ 125] «
———————————————————— A L =h
v [r(v)+ d;f/") dv}L—r(v)L—%[ (V) +
T
i ; p(v+d(v)]dv=0 (35)
C ' drgy- L pv+—(v+dv) (36)
dv 2L
4
Fig.4 Cantilever beam with triangular loading in pure bending o) ) 7
- N
u, (v) p p= 2/ ’
k07H kO 7/  p
-
H p(v+dv) £ (V)+(dr/dv)dv
(30) (29) ~ ] >
p Vv
= —+CyVv+C, 31
WO = o @D 6
Fig.6 Deformation of an element in shear
u =% =
hl(v=H) dV (vH) d 0
1 p H* 1 pH V= ;
= —_— T p
El 6H 4 | 6H 5 —=——vV 37
h E. v HL (37)
Un (V) = P (V® —=5H*v+4H?®) (32) Gh:%
Ehl 120H du
=G, —1 38
T Ly (38)
L3
|l =—
12 2
dr Gd U, :Lv (39)
dv dv? HL
(v) ——( v° —5H v+ 4H?®) (33) Gy -_P +C, (40)
Una 10E, L® dv  2G,LH
42 U, =—P V34Cy+C 41
"2 6G,LH v (1)
H
v ( 9 Unz-r) =0 T(u=h) _FZ)_L (38)
p(v) = — (34) (40 (4D
2
‘ =0 c,=-PH
A ¢ > 6GnL
o
/ Kor
Uy, = ——(H®-V® 42
T h2 6GhL ( ) ( )
\J
5
Fig.5 Cantilever beam with triangular loading in pure shear Un = Un +Unz = ‘
(VS —BHV+4H) + —2L (H?—v?)  (43)

6 dz

10E L3 6G, L



- 1252

2005

99 m 53m
SR2 HDPE
21.5 kN/m
15 20m 30m
@' =30°
y =21 kN/m® 1985 8

t=0004 E=100MPa v, =
0.15 E,=56 MPa v_=0.25 En =56.2 MPa
v,, =025 G,=225MPa 7

[12]

/m

6 L

7
Fig.7 Thetest and calculation data of horizontal deformation
of the reinforced soil block
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