PART IIA 2005
Datasheet: Soil Mechanics Data Book

3D2: Geotechnical engineering
_ Principal Assessor: Dr K Soga '
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QUESTION 3.
(a) The slope angle is 20°. The weight of the block is 3y4Lcos20° = 45.1L kN/m.

o =45.1L c0s20°/L =42.4 kPa
1=45.1L sin20°/L = 15.4 kPa

tan™! (t/c) = 20° < friction angle 35°. hence the slope will not fail.

(b)

Flowlines

Water level in the standpipe

Equipotential lines -

Pore pressure at A = 3 X yy, x €0520° X c0s20° =3 x 9.8 x 0.939 x 0.939 = 26.0 kPa.

(c) The weight of the block is 3y;Lcos20° = 50.7L kN/m.

o = 50.7L cos20°/L =47.7 kPa
1=150.7L sin20°/L = 17.4 kPa
c’=0c—-u=47.7-26.0=21.7kPa



tan’l(‘t/c’) = tan™ (17.4/21.7) = 38.7° < friction angle 40°.

The slope may not fail.

(d)

Flowlines

Equipotential lines T~o

Pore pressure at A =3 x vy, = 29.4 kPa.

(e) The weight of the block is 3y;L.cos20° = 50.7L kN/m.
6 =50.7L c0s20°/L = 47.7 kPa

T =150.7L sin20°/L = 17.4 kPa
c’=0-u=47.7-29.4=183kPa

tan™(t/0”) = tan™ (17.4/18.3) = 43.6° > friction angle 40°.

The slope will fail.

(g) Same as (a). The slope will not fail.



QUESTION 4
(a)

Effective Total

50 kPa
170 kPa c

»

70 KPa 120 kPa 300\kPa 400 kPa

Initial ca = 300 kPa, 6’a = 300-200 = 100 kPa, or = 300 kPa, ¢’r = 300-200 = 100 kPa
At failure, ca = 400 kPa, c’a = 400 — 230 = 170 kPa, or = 300, ¢’r = 300 — 230 = 70 kPa
Undrained shear strength s, = (400-300)/2 = 50 kPa

Effective friction angle ¢’ = sin” (50/120) = 24.6°

(b) (1)
D Vv ¢
N —
v| V2 2v
0 2v > B
Foundatio‘rll Q2v /;v
\4 7 ) A
(11) Sliding section Length velocity Strength Dissipated
a-c 20 v 0 (smooth) 0
a-b 20/ 2 v 2v Su 20vs,
b-c 20/ 2 J2v Su 20vs,
b-d 20 2v Su 40vs,
c-d 20/ 2 J2v Su 20vs,
d-e 20142 J2v Su 20vs,
c-e 20 \% Su 20vs,
Boundary e-f 5 \% Su 5vSy

(1ii) Total dissipative work = 145vs, = 145 x 50v = 7250v
External work = Fv - 19 x 20 x 5 v (weight of blockD only; block A and C



compensate each other) = Fv —1900v

F=7250+ 1900 = 9,150 kN/m.

(©
(1) qQ’s=5x19-5x10=45kPa

(ii) Ny = tan’(45 + ¢/2)e™™® = tan®(45 + 24.6/2)e™*"**%) = 10.2
N, =2(Ng - 1) tan¢ = 2(10.2-1)tan(24.6) = 8.4
(Or use the chart provided)
Fs=20x (0.5x9x20x8.4+45x10.2) = 24,300 kN/m
Need to add water pressure uplift effect
Fu=20x5x10=1,000 kN/m

F=Fs+ Fu=25300kN/m




	
	
	
	
	
	
	
	
	

