RANKINE — AKTIE — NONKOHIESIE

General Case

Frictionless
wall




RANKINE — AKTIE — NONKOHIESIE




RANKINE — AKTIE — NONKOHIESIE

el Vertical Back
Wall

- — ————

-
__‘-'
-
_..'F
-

-

.'.-_
-
-
-



RANKINE — AKTHE = CandiorSorl

¢ )cos ¢’ sin @'

Y<

2cos’ a + 2(




RANKINE — AKTHE = CandiorSorl

Table 7.2 Values of K

0.1

0.435
0.445
0.477
0.546
0.350
0.357
0377
0.417
0.278
0.283
0.296
0.321
(.218
0.221
0.230
0.246
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y = 16 kN/m®
& =30 '
CI =ﬂ
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Ditanyakan :

- Gambar distibusi
tegangan

- Nilal resultant gaya
- Titik tangkap
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For the top soil layer, ¢} = 30°, so

!

K,y = tan” (45 - %) = tan’(45 — 15) =

1

Similarly, for the bottom soil layer. 3 = 36°. and

Kyny = tan{cﬁ - E) = (.26

2

Because of the presence of the water table, the effective lateral pressurc and
the hydrostatic pressure have to be calculated separately.

AtZ"—Dﬂ'a"ﬂﬂ' =
Atz =3moh= vz = (16)(3) = 48 kN/m’

At this depth, for the top soil layer.
oy = Kanoo = (3)(48) = 16 kN/m*
Similarly, for the bottom soil laver,

o, = Kynoy = (0.26)(48) = 12.48 kN/m?
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= (Y)(3) + (Ve — %) (3) = (16)(3) + (19 — 9.81)(3)
= 48 + 27.57 = 75.57 kN/m*
oh = Kuaop = {0.26)(75.57) = 19.65 kN/m*

The hydrostatic pressure i is zero fromz = 0toz =3 m. Atz =6 mu =

3y.,. = 3(9.81) = 29.43 kN/m". The pressure distribution diagram is plﬂtted m
Figure 7.9b. The force per unit length |

P, = Areal + Area2 + Area3 + Area 4

=1(3)(16) + (3)(12.48) + 3(3)(19.65 - 12.48) +4(3)(2943)
=24 + 37.44 + 10.76 + 4415 = 116.35kN/m

The distance of the line of action of the resultant from the bottom of the wall

(z) can be determined by taking the moments about the bottom of the wall
{(point O in Figure 7.9a). or
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) (24)(3 + %) + (3?.44)(%) + (10.76) G) + (44.15)@)

L‘:

116.35

96 + 56.16 + 10.76 + 44.15

1635 = L7799 m
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= Cnulnmb’s active carth pressure cuefﬁcmnt

sin? (B8 + ¢)

o el 1 'sin (¢ +:ﬁ: )sin (¢ —a)
sin” B sin (B ﬁ.}l:l T sin (B—8')sin {-:r'+ 8)

In the actual design of retaining walls, the value of the wall friction angle &' 1s
assumed to be between ¢'/2 and ¢'. The active earth pressure coefficients for vari-
ous values of ¢, o, and B with & = 3¢’ and $¢’ are respectively given in Tables 7.4
and 7.5. These coefficients are very useful design considerations.
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Table 7.3 Values of X, [Eq. (7.26)]for § = 90° and ¢ = (°
' [deg)

¢’ {deg) 0 5 10 15

28 0.3610 03448  0.3330  0.3251
30 (.3333 0.3189  0.3085 0.3014
32 0.3073 0.2945 0.2853 0.279]
34 0.2827 (0.2714 0.2633 0.2579
36 0.2596 (0.2497 0.2426 0.237%
38 0.2379 0.2292  0.2230 0.2190
40 0.2174 0.2098 0.2045 0.2{11
42 0.1982 0.1916 0.1870 0.1841
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Consider the retaining wall shown in Figure 7.10a. Given: H = 4.6 m; umt we:ght_'
of soil = 16.5 kN;’m:’* angle of friction of soil = 30°% wall friction-angle, 8’ = il# ..
soil cohesion, ¢’ = 0; = 0, and B = 90°. Calculate the Coulomb’s active fm‘m p&r‘
unit length of the wall.

Wall movement
away from
g 50i|
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P, = ywHK, |
foree = 0°, 8 = 90°,¢' = 30°,and §' = 3¢’ =20°, K, = 0.297. Hence,

P, = 1(16.5)(4.6)%(0.297) = 51.85kN/m =



