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Abstract: The assumptions of the Polyline slope is inconsistent with the classical soil pressure theory
due to the difference in the shape of the fill surface, and cannot be directly solved by classical earth
pressure theory. Based on the static balance principle of the wedge behind the retaining wall, the me-
chanical model of the pressure analysis of the wedge behind the wall was established, and the function-
al expression of the total lateral pressure on the rupture angle was obtained. By calculating its extre-
mum, the fracture angle and active earth pressure of backfill soil in active limit equilibrium state are
obtained. The calculation formula of the active earth pressure of the local horizontal slope of the top of
slope surface and the local horizontal slope of the top of slope surface was obtained respectively. Com-
pared with the current standard method, the proposed method in this paper overcomes the limitation of

calculating the active earth pressure of slope retaining wall without considering the friction between the
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wall and soil. The earth pressure and the overturning moment are smaller than the calculation results

of the standard method, which is consistent with the calculation results of the graphic method and

avoids the tedious drawing work of the graphic method. Aiming at the local sloping slope of the slope

top surface which occurs in actual engineering, in this paper, the conversion coefficient of reducing the

local inclined soil layer on the slope top surface to the uniform distribution load is proposed, which

simplifies the calculation method of earth pressure.

Keywords: polyline slope; wedge balance; filling rupture angle behind the wall; active earth pres-

sure; reduction factor
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Fig.1 Distribution of active earth pressure of retaining walls

with a local horizontal slope at the top
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Fig.2  Distribution of active earth pressure of retaining walls

with a local slant slope at the top
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Fig.3 Active earth pressure calculation model for retaining

walls with a local horizontal slope at the top
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Table 1 Active earth pressure calculation results of re-

taining walls with a local horizontal slope at the

top
e e kB MAGNm)

ViRES (kN-m ™) m ')
h 0 0 0.442  110.42 184.03
LA 2 0 0.283  138.5 313.29
B 0 0 0.436  109.05 181.75
BLiN7Y 30 0.442  110.41 159.36
0 0.436  109.05 181.75
A3 ’ 30 0.442  110.41 159.36
WiR/S ) 0 0.272  133.3 310.96
30 0.261  127.70 258.05
0 0.272  133.3 310.96
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Fig.5 Active earth pressure calculation model for retaining

walls with a local slant slope at the top
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Table 2 Active earth pressure calculation results of re-

taining walls with a local slant slope at the top

g 5/(°) _ RE

R RS B

K, 0.398 0.402 0.427

E./(kN-m ') 0 99.60 100.53 106.70

M/((kN-m)-m ') 166 167.55 186.73
K, 0.380 0.380 —
E./(kN-m ") 30 95.00 95.08 —
M/((kN-m)m ') 137.12 137.24 —
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Table 3 Slope filling load reduction factor

h/Z

/) 8/
¢ © 0.1 0.2 0.3 0.4 0.5

0 0.91 0.82 0.74 0.67 0.61

. 30 0.93 0.96 0.80 0.75 0.70
0 0.88 0.78 0.68 0.61 0.54
. 30 0.91 0.83 0.75 0.69 0.62
0 0.87 0.75 0.63 0.54 0.46
40 30 0.89 0.79 0.69 0.61 0.53
45 0 0.85 0.70 0.57 0.46 0.37

30 0.87 0.75 0.59 0.53 0.44
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