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Experimental Studies of Seismic Active Earth Pressure

Sukeo OHARA and Hiroshi MAEHARA

Abstract

N. Mononobe and S, Okabe proposed the formula of the seismic earth pressure acting on the

retaining wall by expanding Coulomb’s and Rankine’s Formula in 1924, Studies of seismic earth

pressure have been attempted by many students but without experimental success so far,

Lately, the measurements of active earth pressure during the vibration are carried out in our

laboratory, using the shaking box (30cm in depth, 56cm in width, 100cm in length) with the

movable wall

The movable wall is supported by two rollers in vertical direction and four screw spindles in

holizontal direction and is displaced with various kinds of displacement type by the rotation of

handle,

This results give us following suggestions :

1) The resultant force of the seismic active earth pressure are nearly constant in spite of the

difference of displacement type of wall.

2) The internal friction angle of dry sand decrease at the rate of 2.0~2.5 degrees per increment

of seismic coef, 0.1 during vibration.

3) The redistribution of the earth pressure acting on the retaining wall is recognized.
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Fig.1 Movable wall and shaking box
@© Warm gear (2 Spindle (@ [Movable wall
@) Sponge rubber plate (&) Sand (& Steel box
@ Shaking table

Fig.2 Movable wall and measuring instruments
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Table 1 Types of movable wall
Amounts of displacement
Types of wall displacement (mm) -
Upper edge | Lower edge
1 a fixed wall 0 0
2 Non-displaced wall 0 | 0~:0 01
3 b - Rotated wall about toe (solid supproted) 0.88 —0.03
4 C § 7 (elastically supproted) (0.90) —0.04
5 d :‘_3 Compound disp, wall (@D 0.90 0.20
6 e § 7 Q1)) 0.94 0.56
7 f Translational moved wall B 1.00 1.00
8 g Rotated wall about top 0.09 1.10
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Table 2 Total subsidence of sand surface

Static state » ‘ - Dynamic state
Egﬁmigfm 1| 5 |10 20| 3 iso 15 |10 2 135 \so
1 a | ] = — | — | — | 135 6.2 34| 1.8, 21| 2.0
2
3 b 281 20 14| 06| — | — | 13.1] 6.9 4.1| 2.3 2.2| 2.4
4| ¢ | 32| 24| 16| 06| —  — | 7.8 7.2 6.1 44[ 3.0) 3.4
5 0 .d | 30 19| 10| — | — | — | 123 7.3 44, 25 25| 2.5
6 e | 46| 34| 25/ 08| — | — | 13.6 82 55| 27| 26| 2.5
7 f 47 41 3.2, 09| — | — | 16,6 109 6.6| 3.2 2.8| 2.7
8 | g 281 310 231 051 — | — | 1520 86 57 27| 25! 2.4
(unit mm)
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&

Grain size (mm)

Fig .6 Grain-size distribution curve
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Fig.8 Record of waves : translational moved wall
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Fig.9 Record of waves : rotated wall about top
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Fig.10 Seismic earth pressure : (fixed wall)
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Table 3 Rate of pressure distribution

Types of wall displacement Up%r;t:r M;ig(rjt‘e Lg::fr
Non-displaced wall 0.200 0.38 0.42
Rotated wall about toe 0.2t 0.36] 0.43
Translational moved wall 0.30] 0.37| 0.38
Rotated wall about toe 0.36| 0.38] 0.26
Elastically supported wail 0.17, 0.33] 0.50
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Fig.25 Earth pressure distribution on the wall
rotated about toe during vibration

(Direction of vibration is parallel to wall’s face)
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Fig26 Coefficients of lateral active earth pressure
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surface)
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Fig.28 Failure surface in Rankine plastic

equilibrium zone

BEYILODTEE T 0 1R ay=t2y=0
OERFEPHRINZIDT, BEPEHDTHEST 3
LERMEOWEF L OAC RO TN EBIT/E 5, KF
JIET LS OACIHIEA L, BEHOREFRHKOBC

A RF TEEMHT e



62 KR E AR R &3

Distance (cm)

"o 5 10 15 2 2 30 35 4

Depth (cm) )

Fig.29 Change of Rankine plastic equilibrium zone
determined by free surface conditions due to

additional lateral forces
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