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Abstract In this study, a simple method of calculating the passive earth pressure coefficient, which is based on the
limit equilibrium method, was proposed and the calculated earth pressure coefficients were compared with those of
several researchers. The angle of the linear failure surface, which is combined with the logarithmic spiral arc, to the
failure surfaces of the passive zone was derived and the whole passive thrust acting on the Rankine passive zone
was considered in the proposed method instead of considering the horizontal component of passive thrust. The
variations of the passive earth pressure coefficients of the proposed method showed the same tendency as that of the
Coulomb's passive earth pressure coefficients with an inclined angle of backfill and internal friction angle. The
magnitude of passive earth pressure coefficients of the proposed method were smaller than those of the Coulomb in
almost all cases. A comparison of the passive earth pressure coefficients with the wall friction angle revealed the
passive earth pressure coefficients of the proposed method to be smaller than those of the Coulomb and the
differences between the two values increased with increasing internal friction angle and wall friction angle. A
comparison of the passive earth pressure coefficients of the proposed method with those of the existing researchers
for the considered internal friction angles of 25°, 30°, 35", and 40° and three wall friction angles revealed the
maximum percentage differences for the Kerisel and Absi method, Soubra method, Lancellotta method, Ant?o et al.
method, Kame method, and Reddy et al. method to be 4.8%, 3.8%, 31.1%, 4.0%, 20.6%, and 12.8% respectively.
The passive earth pressure coefficient and existing pressures were similar in all cases.

Keywords : Angle of linear failure surface, Existing researcher, Logarithmic spiral arc, Passive earth pressure
coefficient, Simple method
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Fig. 1. Properties of logarithmic spiral arc
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Table 1. Comparison of A, (a =90 )

() i=0 i=5° i=10°
Kp | Kooy | Ko | Kooy | Ko | Boto)
20 2.67 2.64 3.1 3.12 3.64 3.7
25 3.5 3.55 4.13 4.34 4.8 5.33
30 4.72 4.98 5.68 6.31 6.73 8.15
35 6.59 7.36 8.1 9.84 9.85 13.64
40 9.63 11.77 12.18 17.08 15.23 26.57
45 15.01 21.38 19.62 35.72 2543 69.93
Table 1S &3 & F %ol HAAE A xH| HA}
Zto] Z71AGFE FEEAGTE AXA Ha ¢=20",
i=0"¢ A55 ALdstaL K, 7t Ko Bk 2
AXEE & 4= 2t} Table 1 245E Coulomb FEES;
Aol thate] Aok Wb o g 13k SHEEQAF H)
= A 036M4 Ao 1.01919) & Bt theo
B2E 6=05¢, i=0"2 Al dstqd a=90",

85°, 80° = WA A ALk
= Table 29} 7t}

stoldl AkE

Table 2. Comparison of K, (1 =0 )

) a=90"° a=285"° a=80"
o

Ky | Byo) | Ko | Kooy | Bor) | oo

20 ° 2.67 2.64 2.39 243 2.26 227

25 3.50 3.55 3.10 3.18 2.87 2.90

30 4.72 4.98 4.12 4.30 3.73 3.80

35 6.59 7.36 5.67 6.07 5.00 5.16

40 9.63 11.77 8.15 9.10 6.96 7.36

45 15.01 21.38 12.40 14.97 10.21 11.26

Table 25 &3 & & Uxo] B wijde] ZAjzto]
PABFE FERATE Jole & 5 AT K
T Ko Brh A ARtES & 5 3tk Table 200
YElY 9= Coulomb FFESAIT tiste] £ A+

£ Bl Ak WHoR i FEEQATY HE A
A B A 079004 A 1.0199] g BRIt
t5oR Hulzziel Wt uh} 2 Aol A AH|QkE
WS o] 835t 3 FEELAIF Coulomb W
o] &3] Artd FEEUAS] WatkdS AT 1|
S B.k=t Table 33} 7t}
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Table 3. Comparison of K, (i=0",a=90")

(") 20

5/¢ 0.5 1.0

5 L Bn| Bo| Bun| Byl Buw)| Ko
’ 204 | 204 | 267 | 264 | 307 | 353

(") 25

5/¢ 0.5 1.0

x| Se| Kol Ke| Kol Be| Ko
’ 246 | 246 | 3.50 | 3.55 | 442 | 5.60

(") 30

5/ ¢ 0.5 1.0

5 | e| Kol Ke| Kol Be| Ko
’ 300 | 300 | 472 | 498 | 668 | 10.

(") 35

5/ ¢ 0.5 1.0

5 50| Kol el Ko Ke| Ko
’ 369 | 369 | 659 | 736 | 1076 | 2297

(") 40

5/ ¢ 0.5 1.0

K o] B0 Bor)| 0] Bor)| o)
! 460 | 460 | 963 | 11.77 | 1887 | 9259

(") 45

5/ 05 1.0

x| e Kol Kel| Kol Ke| Ko
! 583 | 583 | 1501 | 2138 | 3695 | -
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o] AMH FEESGAT oq‘rl—é‘ il 22
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Table 4. Comparison of K;)( p With the other theoretical results (i=0", «=90")

o Kerisel . Soubra Lancellotta Antdo Redd:
o(7) | /o Ky p a“‘[‘lf‘]bs‘ (2] [3] et. al. [14] Kame [13] et. al. [ylé]
0 2.04 2.05 2.04 2.04 2.04 2.58 2.04
20 0.5 2.67 2.55 2.58 2.52 2.56 2.97 2.61
1.0 3.07 3.1 3.12 2.87 3.05 3.29 34
0 2.46 2.45 2.46 2.46 2.47 3.1 2.46
25 0.5 3.5 34 3.43 33 3.39 3.85 3.46
1.0 4.42 4.4 4.51 4 4.36 4.56 4.95
0 3 3 3 3 3 3.7 3
30 0.5 4.72 4.6 4.69 4.44 4.62 5.13 4.73
1.0 6.68 6.5 6.86 5.8 6.56 6.57 7.58
0 3.69 3.7 3.69 3.69 3.7 4.6 3.69
35 0.5 6.59 6.5 6.67 6.16 6.52 7.04 6.71
1.0 10.76 10.5 11.13 8.85 10.58 10.02 12.33
0 4.6 4.5 4.6 4.6 4.61 5.7 4.6
40 0.5 9.63 9.6 9.99 8.92 9.67 10.1 10
1.0 18.87 18 19.62 14.39 18.15 16.46 21.64
0 5.83 5.8 5.83 5.83 5.84 - -
45 0.5 15.01 15 15.98 13.6 15.29 - -
1.0 36.95 35 38.61 25.47 34.99 - -
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