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Abstract: The issue of wall earth pressure will be regarded as problem of plane strain, so intermediate principal
stress is calculated by generalized Hook’s law in plane strain assumption. The principal stress in accordance with
the principle of Rankine earth pressure is determined. On this basis, the formula of Rankine earth pressure is
derived when the expression of principal stress in double-shear unified strength theory is used. The weighted
coefficient b considering effects of intermediate principal stress and the Poisson's ratio is introduced to the formula.
The solution based on classical Rankine active earth pressure theory is a special case of the unified solution. The
unified solution can be flexibly used to calculate earth pressure of various filled materials. Finally, an example is
given to show the impact of their results in different weighted coefficients 4. The analytical shows that the result of
classical Rankine passive earth pressure theory is smaller, so it often causes the potential danger. However, the
result of classical Rankine active earth pressure theory is larger and has enough safety storage. The potential
strength of filling materials is sufficiently developed under the guidance of the double-shear unified strength

WrFSEHB: 2009 - 04 - 20; f&EIHRA: 2009 - 07 - 15

BEWB: PRBATRAHT R D H (KZCXZ - YW - 113); )i 2R Hh i 15 H (1212010814005);  #E BRI B 2 R A H % B(2006)
fEEE: K (1980 -), Y, 2006 4EENL T KT TRE Gk, BN LR A, W NG K+ 2 BT TAE . E-mail:
zhangjian9945016@126.com



* 3170«

HAT D1 TR

20104F

theory, so some economic benefits can be obtained.

Key words: soil mechanics; double-shear unified strength theory; Rankine earth pressure; plane strain; Poisson’s

ratio
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Table 1 Values of zy with different values of 5

b=0.00 b=0.25 b=0.50 b=0.75 b=1.00

1.93 2.22 2.48 2.70 2.89

K2 AFHYS b AT p E
Table 2 Values of p, with different values of 5 and H

P,/kPa
Him
b=0.00 »=025 5H»=050 b»=075 5H=1.00

3.00 18.10 16.64 15.83 15.58 15.55
3.25 21.12 19.09 17.88 17.35 17.10
3.50 24.52 21.88 20.23 19.39 18.91
3.75 28.29 25.00 22.88 21.72 20.99
4.00 32.43 28.45 25.83 24.33 23.33
4.25 36.95 32.23 29.09 27.22 25.94
4.50 41.85 36.35 32.65 30.39 28.81
4.75 47.12 40.80 36.51 33.85 31.95
5.00 52.76 45.58 40.67 37.58 35.35
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Table 3 Values of p,with different values of H and b

P,/kPa

HIm

b=0.00 b=0.25 b=0.50 b=0.75 b=1.00
3.00 61.62 70.38 77.88 85.89 90.24
3.25 69.19 78.99 87.38 96.43 101.21
3.50 77.14 88.03 97.35 107.49 112.72
3.75 85.46 97.48 107.78 119.06 124.75
4.00 94.16 107.36 118.68 131.16 137.32
4.25 103.23 117.66 130.04 143.78 150.42
4.50 112.68 128.39 141.86 156.92 164.05
4.75 122.50 139.53 154.15 170.57 178.21
5.00 132.70 151.10 166.90 184.75 192.90
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