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Calculation Method of Active Earth Pressure Under Non-limit
State Considering Soil Arching Effects

LU Kurlin, ZHU Dayong, YANG Yang
(School of Civil Engineering, H efei University of Technology, Hefei 230009, Anhui, China)

Abstract: Aimed at rigid retaining wall under the mode of translation, a calculation method for
active earth pressure under nowlimit state, which considered soil arching effect was proposed.
Considering the influence of wall translation displacement on the internal friction angle of the
backfill soil behind the wall and the outer friction angle on the soibwall interface, the
relationships between the friction angles and the wall displacements were acquired. Stress state of
minor principal stress arch behind the retaining wall under nor limit state was analyzed. T hen,
combined with relation of displacement and friction angle, authors related the coefficient of active
earth pressure to displacement of retaining wall. The coefficient in the method of horizontal
differential unit was used to compute active earth pressure with the mode of translation under
norlimit state. The theoretical formulae of the unit active earth pressure, the resultant force and
the action point of the resultant force were derived, which were compared with the calculation
method of active earth pressure under nomlimit state without considering soil arching. Results
show that the method is feasible and effective. The same resultant force can be got by the two
methods mentioned in above, but the action point of the resultant force and earth pressure distribution

have significant differences. The study results can provide reference for related projects.
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Fig.1 Force Mechanism on Soil Wedge when Wall
Leaves Backfill Under Translation
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Tab. 1 Soil Displacements Under Active Limit
Equilibrium State

0.1%H Terzaghi (1934 )
(0.6%~ 0.8%)H Matsuo (1978 )
(0.1%~ 0.3%) H Matsuo (1978 )
(0.9%~ 1.0%) H (1992 )

0.4%H Ishihara( 1995 )
(0.1%~ 0.5%) H (1997 )
0.4%H Wu(1976 )
0.4%H (1999 )
0.3%H (1999 )
(0. 14% ~ 0.16%) H (2001 )
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Fig. 2 Minor Principal Stress Arch and Mohr
(ircle Behind Retaining Wall
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Tab.2 Coefficients of Active Earth Pressures
o %)
15 18 21 24 27 30 33 36 39 42 45
0 0.588 8 0.527 9 0.4724 0.421 7 0.375 5 0.3333 0.294 8 0.2596 0.227 5 0.198 2 0.171 6
3 0.594 6 0.533 0 0.4772 0.426 3 0.380 0 0.337 6 0.2989 0.2635 0.231 1 0.201 5 0.174 4
6 0. 606 1 0.541 3 0.4833 0.4309 | 0.383 5 0.3403 | 0.3010 0.2651 0.232 3 0.2024 | 0.1752
9 0. 626 6 0.555 1 0.493 1 0.438 1 0.388 8 0.344 3 0.3040 0.267 4 0.234 0 0.203 7 0.176 1
12 0.663 0 0.577 0 0.507 8 0.448 4 0.396 3 0.349 8 0.308 1 0.270 4 0.236 3 0.205 4 0.177 3
15 0.790 0 | 0.614 3 0.5300 0.463 2 | 0.406 6 | 0.3572 [ 0.3135 0.2744 | 0.2392 [ 0.207 5 0.178 9
18 0.744 0 0.567 1 0.485 2 0.421 1 0.367 2 0.3205 0.279 4 0.242 9 0.210 1 0.180 8
21 0.6973 0.521 4 0.442 1 0.380 9 0.3299 0.286 0 0.247 5 0.213 5 0.183 1
24 0.649 9 0.476 9 0.400 9 0.3427 0.294 6 0.253 5 0.217 6 0.186 1
27 0.602 3 0.433 9 0.3614 0.306 4 0.261 3 0.222 9 0.189 7
30 0.554 7 0.3922 0.3236 0.272 0 0.229 9 0.194 4
33 0.507 4 0.3521 0.287 5 0.239 5 0.200 5
36 0.460 7 0.313 6 0.253 4 0.208 9
39 0.414 9 0.277 0 0.221 2
42 0.370 4 0.242 2
45 0.327 4
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Fig. 6 Variational Relations of Resultant Active
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Fig. 5 Comparisons of Unit Active Earth Pressures
Obtained by Two Methods

3.3

Ew = quld = L+ L) (1)

‘ o "YT g, 2
_ _Ex _ sin(B- @)cot B 1.

Em— cos an— COS(B— ‘Pm— 6m)(qH+ 2YH ) (19)

(19)

s 2

6 S/S.
(q=0, & 9), . S/S. ,
3.4

Mn = J:’(H— ¥ )Ondy =

K’

1
(0 ) (20)

%_ [i 20mKam 3q+ YH

M= ™ 3K m+ 12g+ VH (21)
9= 0
H})= MHI_ i 2(}1]Kﬂﬂl (22)

E.\'r'l 3 amKam“‘ 1

Earth Pressures and S/S.

(5= @= 30°, g= 0) ,

0.45¢

0 0.2 0.4 0.6 0.8 1.0

Fig. 7 Comparisons of Action Points of Resultant
Earth Pressure Obtained by Different Methods
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