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Analysis on active earth pressure of gravity embankment wall of

cohesive backfill with curved failure surface

YANG Heping, LIN Lin
(School of Traffic and Transportation Engineering ,Changsha University of

Science and Technology, Changsha 410114, China)

Abstract: The active earth pressure subjected to retaining wall has always been an important
subject of soil mechanics, but there is still no analysis on earth pressure for embankment
wall of cohesive backfill of curved rupture surface with soil cracking considered. In order to
remedy this defect, two limit equilibrium methods of the existing cycloid failure surface and
plane failure surface with soil cracking considered were used for reference to carry out re-
search. Firstly, a differential layer in slipping soil was taken, and the earth pressure formu-
la for arbitrary inclination angle of retaining wall back and backfill soil surface, filling prop-
erty and contact conditions between wall and soil was derived by the element static equilibri-
um analysis. Then, the cracking process of wall-top backfill and its depth algorithm were
studied, and the extreme value was solved by computer programming, and further the ac-
tive earth pressure analysis method for cohesive backfill on embankment wall of curved fail-
ure surface with soil cracking considered was established; the results of earth pressure anal-

ysis method of cycloid failure surface without filling cracks and the modified method of layer

:2018-12-29
(1954—>, , s .

. E-mail;cscuyang@163.com



( ) 2019 3

”

analysis with filling cracks were compared respectively in various examples, which proved
that this method was reasonable and superior. Finally, the unique reasonability and applica-
tion scope of this method are further verified via the example analysis of variable cohesive
backfill on embankment toe retaining wall, which proposed the problems and suggestions
for the design of such retaining wall.

Key words: embankment wall; curved failure surface; cohesive backfill; soil cracking; the

method of layer analysis;active earth pressure
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Fig. 2 Analysis figure of embankment wall with

cohesive backfill of curved failure surface
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1 ¢=0.63 kPa.c'=0.42 kPa

Table 1 Calculations of this paper method and the cycloid method under ¢ =0.63 kPa,c’'=0.42 kPa

a/ 5/ o/

(O) (o> © 0./C) E./(kN* m ') =z/m 0./ he/m E,/(kN+m™') =z/m

0 10 30 80 236.55 3.603 80 0.169 7 237.361 9 3.643 6

5 10 30 74 259.58 3.170 73 0.384 2 258.509 9 3.223 7

10 10 30 64 286.87 2.495 69 1.092 8 279.737 7 2.614 4
5 0 30 64 272.94 2.670 67 0.343 5 268.451 6 3.065 4

5 15 30 77 257.21 3.408 76 0.343 5 257.952°5 3.485 5
5 15 35 68 212.38 3.246 68 0.347 7 212.947 9 3.502 7
5 15 40 60 174.90 3.055 61 0.352 6 174.076 5 3.655 9

0 15 35 74 190.78 3.723 74 0.173 7 191.468 6 3.840 5

0 10 35 72 191.92 3.562 72 0.173 7 192.603 9 3.727 0
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Table 3  Analysis of active earth pressure in this paper and literaturel6 under §=30°, H=4.5 m and different ¢

3 8=30°.H=4.5m c

L‘/ [16]
kPa ¢,/ he/m E,/(kNem~'> z/m B/m 0./ he/m E,/(kN+m™ 1) =/m B/m
5 471212 07213 111.596 5  1.259 6  15.996 6 117.5 0.3542  566.5224  1.6196  8.497 2
10 58.417 7 1.4425  108.8749  1.0192 146.293 8 117.8 0.6673  477.0025  1.5443  8.548 0
15 51.3615  2.163 8 68.6655  0.7787  25.0385 118.1 0.9595  388.2615  1.4600  8.599 2
20 45.0808  2.8850 33.0452  0.538 3 13.466 2 118.4 1.239 6 300.690 6  1.3519  8.650 8
25  41.494 4  3.606 3 16.260 3 0.2979  10.322 5 118.8 15124 2142882  1.2118  8.720 4
30 579840  4.3275 12,7473 0.0575 114.398 1 119.3 1.779 8 128.740 0 1.006 8  8.808 3
35 - - - - - 121.0 2.039 1 43116 9 0.8321  9.116 9
40 - - - - - 121.4 2.481 0 14.9134 0706 2 9.191 7
45 — - — - — 122.1 3.497 4 1.0601  0.3759  9.324 7
50 - - — — - 122.9 1.386 2 0.0113  0.0446  9.480 0
:B ;=7 c . .
4 p=34"H=3m ¢ [16]

Table 4 Analysis of active earth pressure in this paper and literaturel6 under §=34°, H=3 m and different ¢

[16]

¢/ [16]
kPa ¢,/ he/m E,/(kN*m 1) z/m B/m 0./ he/m E,/(kN+m 1> z/m B/m
5 47.1 0.715 5 42,7940  0.7615  15.407 2 109.5 0.2605  279.607 4  1.0893  5.770 2
10 55.1 1.430 9 35.986 5  0.5230 165.614 2 109.9 0.516 4  219.8921  1.0211  5.8205
15 14.8 2.146 4 12,1333 0.2845  11.792 3 110.4 0.7581  161.0795  0.9282  5.884 3
20 53.9 2.861 9 6.0459  0.0460  69.996 9 111.0 0.987 6  103.5090  0.800 8  5.962 1
25 — — — — — 112.0 1.202 9 47.226 7 0.6076  6.0950
30 — — — — — 113.1 1.543 7 2.216 2 0.4929  6.245 9
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