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Distribution characteristics of earth pressure for unsaturated intact loess

HUANG Xue-fen" %, LI Jia', CUI Hong', ZHANG Jian-hua’, QIU Shuang
(1. Department of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Department of Civil Engineering,

Logistic Engineering University, Chongging 400041, China)

Abstract: On the basis of the object and problems in researches on earth pressure of unsaturated intact loess, field tests are
performed, in which one end of atie bar isanchored in apilethat is at the stable region of a slope, and the other end is anchored
in the free force of the dope by stedl pate and screw. The height of the vertically cut slopeis 14.5 m. Slope cutting is performed
as segmentation from top to bottom of the undisturbed dope. The tension of the tie bar is measured so as to calculate the earth
pressure on the sted plate. Thetest resultsindicat that the acting position of the maximum earth pressure strength is at one-third
of the height of the vertically cut slope. When the point of application is higher than one-third of the height of the vertically cut
slope, the distribution of earth pressure exhibits an approximate triangle, and when the point of application is lower than
one-third of the height of the vertically cut dope, the earth pressure strength decreases as the point of height increases. The test
results are obviously different from the Rankine’s and Coulomb’s classical theories for earth pressure.
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Fig. 1 Undisturbed slope for experiment
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Table 1 Physical and mechanical indexes of soil
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W x Pd h
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Ji53 W gem?) /(gcm™) S/%
m 1% mm/g)
15 66 132 124 118 151 100 26
30 61 135 127 114 145 120 22
45 83 138 127 114 159 140 23
60 83 142 131 107 210 170 24
75 90 142 130 109 225 180 25
90 85 141 130 109 212 200 22
105 81 139 129 110 200 210 23
120 84 144 133 104 219 200 20
135 78 143 133 104 203 220 22
150 94 145 133 104 245 190 24
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Fig. 2 PVC tube
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Fig. 3 Tel bar welded with rebar stress gauges
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Fig. 4 Rebar stress gauge inserted into PVC tube
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Fig. 5 Anchored end of free force arrangement
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Fig. 6 Experimental arrangement
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Fig. 8 Earth pressure distribution of the depth of the cut slope at

depth of 4.8 m
+HES1/kPa
X 10 15 2.0 2.5 3.0
0 T T T 1
2 |1
4
&
® 6
L
E 8
10
12
14 TH—

9 VIRE AN 62mELENST
Fig. 9 Earth pressure distribution for the cut slope at depth of
6.2m
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Fig. 10 Earth pressure distribution for the cut slope at depth of

7.6m
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Fig. 11 Earth pressure distribution for the cut slope at depth of
9.0m
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Table 2 Statistics of variation of measured earth pressure HA7: kPa
N TR £
Al Be T1 T2 T3 T4 5 T6 T7 T8 T9
TH— (IR 4.8 m) 0.037 0161 0.142 0 0 0 0 0 0
TH= (UIBREE A 6.2m) 0.038 0232 0545 0532 0 0 0 0 0
Ry o R 0.001 0071 0403 0532 0 0 0 0 0
TH= (IR 6.2m) 0.038 0232 0545 0532 0 0 0 0 0
TH= (DI h 7.6 m) 0.096 0306 0.612 0634 0.506 0 0 0 0
b g o R 0.058 0.074 0.067 0102 0.506 0 0 0 0
TH= (IR R 7.6 m) 0.096 0306 0612 0634 0.506 0 0 0 0
THY CUIREE A 9.0 m) 0177 0310 0.664 0765 0.795 0.737 0 0 0
Ry o R 0.081 0004 0.052 0131 0289 0.737 0 0 0
TP CHI3RBE R 9.0 m) 0177 0310 0664 0765 0795 0.737 0 0 0
THH (U 10.4 m) 0419 0589 0.853 1037 1.262 1417 1.292 0 0
sy o R 0242 0279 0189 0272 0467 0680 1.292 0 0
THH (WIS 10.4 m) 0419 0589 0.853 1037 1262 1417 1292 0 0
LB (UIREE A 1.8 m) 0427 0603 0889 1177 1411 1717 1638 0.443 0
b g o R 0.008 0014 0.036 0140 0.149 0300 0.346 0.443 0
TS (IR R 11.8 m) 0427 0603 0.889 1177 1411 1717 1638 0.443 0
Tt (DIBRE S 13.2m) 0467 0682 0936 1328 1675 2362 2422 1366 0.404
s g o R 0.04 0079 0.047 0151 0264 0645 0784 0.923 0.404
T (WIS R 13.2 m) 0467 0682 093 1328 1675 2362 2422 1366 0.404
BN (UIBREE A 14.5 m) 0538 0696 0966 1365 1756 2592 2665 1973 1571
sy o R 0.071 0014 0.030 0037 0.081 0230 0243 0607 1.167
+FE Ji/kPa 0.0 05 1.0 iﬁglkpa 2.0 2.5 3.0
0().0 ois 1.|0 1 I5 2.|0 2I.5 3.]0 0 T T T T T 1
2l Tl
T2
. 4r T3
g _@ 6l T4
i I T5
1 ® s| T6
g R
10} 7
12 T8
zI:m THE 14l T9 THE
14 YIBRE A 13.2 n2EHS%H
12 YIERER 10.4 n XEHSH Fig. 14 Earth pressure distribution for the cut slope at depth of
Fig. 12 Earth pressure distribution for the cut slope at depth of 132m
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Fig. 15 Earth pressure distribution for the cut slope at depth of
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Fig. 13 Earth pressure distribution for the cut slope at depth of
11.8m
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Fig. 16 Generation of earth pressure
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