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Static Earth Pressure on Rigid Walls Backfilled by Cohesionless Soils
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Abstract

The Coulomb and Rankine theories have been usually used for design of retaining walls,
in which the earth pressures have been assumed as a triangular distribution.

For the rigid retaining wall with inclined backface and horizontal surface backfilled by
cohesionless soils, the analytical method of earth pressure distribution has been newly
suggested by using the concept of the flat arch. The active thrust obtained by this method
agrees well with those by the existing theories, except the Rankine solution. The analyzed
results show that the height to the center of pressure depends mainly on the inclination of
the back wall and the wall friction, instead of 0.33H, where H is the wall height.
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Table 1. Comparison of K, values by
various methods.
2=90° #=30°

Analytical | ¢=20° ¢=30° ¢=40° | x=70° a=110°
metheds =0 10° 0 15 0 20° po=0 15° 0 15°
Writers 049 045 033 030 022 0.20{0.47 0.48 0.20 019
Coulomb 049 045 033 030 0.22 0.20[0.47 048 020 0.19
Zero-extension|0.49 041 033 0.27 022 017 - - - -
Slip-line 049 0.45 033 0.30 022 0.20{0.52 049 0.23 0.21
Limit analysis|0.49 045 033 0.30 0.22 020|050 048 0.22 0.19

* K, = PA'/%)'H2

Table 2. Comparison of Kp values by

various methods.

=90 ¢=30°
Analytical $=20" ¢=30" 4=40° | 2=70" a=110°
methods po=0 10° 0 15 0 20° pu=0 15° 0 15°
Writers 2.04 264 3.00 498 4.60 11.81/2.14 3.26 5.02 10.95
Coulomb 204 264 300 498 4.60 11.81|2.14 3.26 5.02 10.95

Zero-extension
Slip-line

Limit analysis

204 255 3.00 4.65 460 9.95
2.04 2.55 3.00 462 460 996

2.04 258 3.00 4.70 4.60 10.07

216 316 506 845

2.27 316 509 892

1

* Kp = PP/_)/HZ

2

&b S3FsfA, zero—extension ¥ Slip—
lineo] ol 3 Aolx o}F F2 UXE W}
e sl&& o 5 sl

wlm o] Table 204 B & gl AT EQ}
X g Q2o et o] 22 Coulombel] ¢
g gto] A &3] A3}t Hedvtazt §,0] ¢
/3 Bk & g Mze] AR} o] E3he]
o A Ee 2% A}A R 7t =2A H
72 Tk o] Ul Hyulazte] F4E
7H = gt He] Ao FHe] Alold A
2A7F A7) dEoz PAEch wpeba Py
utite] ¢/38F 2T AT TN S
A 2ok AAAQl, F Jeidy s 2
< T Ae] 7hAe] SutE|ojol & Ao 3
o)

32 7|Ee| MEHrtete| v

Fig. 32 Tsagreli(1965)2] & AA1E 2 a}e}
A 2o] Aqrgl o)Al o2 AAg AFE vlw
g Aeolrh o] 2N 7IE2ESHLS E43tS YH
2 o] FAEEE B4 Hl2Ee Zo) 2z

Dimensionless Horzontal Pressure, o /7H

20 30
0-00 A 1l0 A T T N ¥
\& Height
N + 2.0m
0.1 “2\\ * 2.5m
° 3.0m
N\ N
0.2 Nea © 3em
\ ’ é'omzs( 0.76 4)
0.3 — 8y =28" (=0.76
z WX L s
S04 \ . ™
£ \ e
& \*
a osf i °
', o
8 <
g 06 / 5 °
Y / .
E 7 / N o
a
0.8 // \,
Ve .
0.9 // ‘
/// o
1.0kz

Fig. 3 Comparison of Horizontal Pressure
with Tsagreli’s Experiment (1965)

RERM THREE 73



E Y%l HE vro] FA033 ol&
vehigie) 283 5% 59 7152 AR A
& Tsagreli®] AFAFAXNZ AP HY ¥ol
2.0, 2.5, 3.0, 35 ¥ 4.0moN A PR Egtzlo)
o A, A R PR epd F4
AL 23zt ekt jo0) 287, 37° % 0°al
Aol A3 ol EA o2 AR A Eolt}
o] Ay WwHulAZ} su7} 28°, F2| ot
zZb g7} 37°, F9 dFe vl 1.8 t/m3 g
3 A o] MY s} ol FE Ry 23}
o dojzl Heolch

o] 2 B, §,=28% thsle] Pzl
o] 2L A& 9} vl EQME-E Y E
el gAgl, 2 =7 dAE s 2 g
A4+ & F Uk ¥IRE Y3l U4 6,=4

Table 3. Comparison with Experimental
Result (After Tsagreli, 1965)

Wall height H, m
Indices

20 25 30 35 40

Experiment | Dimensionless horizon-{25.00 24.71 24.94 25.85 27.78
tal foree, P, * (x10?)
(24.86)"
Wall friction angle, w | 28° 28° 28°

Height to center of [0.43H 0.42H0.43H041H041H

pressure, h
Coulomb  |Dimensionless horizon-|20.00 20.00 20.00
tal force, f’h* (x102)
(18.61)*
Height to center of]0.33H 0.33H0.33H0.33H0.33H
pressure, b
Writers Dimensionless horizon-|20.00 20.00 20.00
tal force, P (x102)
(18.61)=
Height to center of|0.39H 0.39H0.39H(0.47)***
pressure, h
(0.42)"=

Note : * 1_3h = Pycosd,, /—%—YHZ, Pa is total active earth force
*  Values by Rankine’s solution
** Values for which §, = ¢

=* Values for which é, = 0.94
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