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dE,/ df = (cos(6-0) ((Hby)2—(y(b+Hcot(B))(b—Hcot(6)))/
(2cot(B)+cot(0)))))/cos(6+p—0)
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+| sin(6-6) | (2(cot(B)+cot(0))*)+ /cos(6+¢—0)
(Hy(b+Hcot(B)) (cot(8)*+1))/(2(cot(B)+cot(H)))
" r(b+Hcot ‘
. | (Hbyy-| O BD
+| sin(6-60)sin(6+¢-0) . (b+Hcot(B)) /cos (8+¢p—0)? (5)
(2(cot(B)+eot(6)))
2
(5) s 45°+¢/2 , N .
) 4. 6 o
0" b/H.H ,  y=18 kN-m™,8=45°,¢=17°,6=2/3 ¢, 1 ; 6’
b/H B ,  y=18 kN:m™ H=10 m,p=17°,6=2/3 ¢, 2 0 b/H,p
,  y=18 kN:m™,3=45° ,H=10 m,8=2/3 ¢, 3 o
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Tab.1 Limited soil 8,FE, value at different depths and under the same ratio of » and H
H=10 m H=15m H=30m
b/H
0/°) EJ(kN-m™) 0l°) E./(kN-m™) 0/°) EJ(kN-m)
0.1 62.7 314 500 62.7 706 1126 62.7 2823 4 503
0.2 61.4 352 500 61.4 791 1126 61.4 3166 4 503
0.3 59.7 381 500 59.7 858 1126 59.7 3431 4 503
0.4 57.8 403 500 57.8 908 1126 57.8 3 631 4 503
0.5 55.8 420 500 55.8 944 1126 55.8 3778 4503
0.6 53.8 431 500 53.8 970 1126 53.8 3879 4 503
0.7 51.8 438 500 51.8 986 1126 51.8 3 944 4 503
0.8 49.9 442 500 49.9 995 1126 49.9 3979 4 503
0.9 48.1 443 500 48.1 997 1126 48.1 3 989 4 503
1.0 46.4 442 500 46.4 995 1126 46.4 3978 4 503
4, 5 , b/H b/H ; H , b/H
’ o N H ° H
’ b 9 o
6. 7 , b/H , , ; b/H
’ ’ ; b/H 9 o
8~ 12 , MATLAB , , ,b=0.85 H,
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i b/H>085 , 0'<s48.7° o
2 b/H 6.E,
Tab.2 Limited soil 8,E, value at different slope angle and under the same ratio of » and H
b/H B=45° B=60° B8=90°
(H=10 m) 0/(%) EJ(kN-m™) 0/(°) EJ(kN-m™) 0/(%) EJ(kN-m™)
0.1 62.7 314 66.5 282 78.7 186
0.2 61.4 352 64.5 332 72.7 282
0.3 59.7 381 62.1 370 67.7 343
0.4 57.8 403 59.5 397 63.4 383
0.5 55.8 420 57.0 416 59.6 409
0.6 53.8 431 54.6 429 56.2 426
0.7 51.8 438 523 438 532 436
0.8 49.9 442 50.1 442 50.5 442
0.9 48.1 443 48.1 443 48.1 443
1.0 46.4 442 46.2 442 45.9 442
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friction angles and under the same ratio of b and H

3

b/H

Tab.3 Limited soil # value at different internal

7]

BHH=10m  9=5°,00°)  @=17°,0/C)  ¢=25°,0/()
0.1 69.6 62.7 62.9
0.2 67.3 61.4 61.9
0.3 64.4 59.7 60.5
0.4 61.3 57.8 58.9
0.5 58.1 55.8 57.2
0.6 55.0 53.8 55.5
0.7 52.0 51.8 53.9
0.8 49.2 499 523
0.9 46.6 48.1 50.7
1.0 44.2 46.4 492
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Fig.9 Schematic diagram of slope angle of 90°
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Fig.11 Schematic diagram of internal friction angle of 25°
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Fig.10 Schematic diagram of slope angle of 45°
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Fig.12 Schematic diagram of internal friction angle of 5°
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Active Earth Pressure Calculation of Limited Soil
in Grading Conditions

Fang Tao', Wang Hailorg?, Yang Ruirui', Hu Wentao', Lv Xuedong'

(1. School of Civil Engineering and Architecture , East China Jiaotong University , Nanchang
330013, China ;2. Nanchang Municipal Public Group , Nanchang 330000, China )

Abstract : Formula of active earth pressure of limited soil under grading conditions is derived by limit equilibri-
um method. Based on this formula, not changing the ratio of limited soil width and pit depth (6/H) ,but changing
the size of pit, this study finds out that the rupture angle of shear surface would not be influenced and the active
earth pressure of limited soil is in proportion to the square of pit depth. With the change of slope angle, value of
b/H increases, shear fracture angle and active earth pressure of limited soil tend tobe a certain value. And scope
of this formula is irrelevant to slope angle and negatively correlates with internal friction.

Key words: limited soil; active earth pressure; rupture angle; slope angle

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



