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1. Translate following terminologies to Chinese and explain its meanings: (24%)
(1) angular distortion  (2) group efficiency (3) piping (4) friction ratio
(5) tieback (6) standard penetration test '

2. Present Schmertmann’s method for estimating the settlements of footings on sand. (12%)

3. Compute the net ultimate bearing capacity of a 2 m square footing founded at a depth of 1
m below the ground surface for the following three situations: (a) the ground water level
(GWL) is located at the ground surface. (b) the GWL is at a depth of 1 m below the
ground surface. (c) the GWL is at a depth of 4 m below the ground surface. Assume the
soil is a clayey sand with cohesion, ¢ = 10 kPa, internal friction angle, ¢ = 30 degree,
moist unit weight, v, = 17.81 kN/m"3, saturated unit weight, v = 18.81 kKN/m”3. (15%)

4. A cantilevered sheet pile wall is to support the side of an excavation 3 m deep in the sandy
soil deposits. The soil properties are: cohesion, ¢’= 0, specific gravity, G, = 2.65, degree
of saturation, S, = 80%, internal friction angle, ¢’ = 30 degree, void ratio, e = 0.65. The
ground water level is located at 7.5 m under ground surface. Determine: (a) the safe
driving depth required for the factor of safety of 1.3.  (b) the maximum bending moment
induced in the piling. (c) the factor of safety against piping if the ground water level
outside the wall is located at ground surface while the ground water level inside the wall is
located at excavation level during the raining day. (24%)

5. aconcrete pile 405 mm X 405 mm in cross
section is shown right.  (25%)
(a) Calculate the net point bearing capacity.
(b) Calculate skin resistance (1) by using o

method, (2) by using B method, and (3) by Silty clay
using A method. Let ¢’r = 30 degree for all Ve = lg-ﬁgN/ m?
clay layers, which are normally consolidated. ¢ =32kN/m"
(c) Estimate the net allowable pile capacity. e
Use FS (factor of safety) = 3. = table
Silty clay
15m Ysat = 19.6 kKN/m3
¢, =80kN/m?
X

1

405 mm
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Reference equations and figures:

As ¢ =30 degree * N;=30.14 ~ N,=18.4 - N,=224 ;

Qu=C N Fes Fog Fei+q Ng FosFqa Fgi+ 0.5y B NyF,sFyq Fyi ;

Fes=14 (B/L)(Ng/N;)* Foq=140.4(D/B) » F;=Fg = (1—p/90) -
Fes=1+ (B/L)tan¢ » Foq = 1+2tan ¢ (1 —sin ¢)* (D/B) -
Fis=1—04(B/L)» Fy=1:F;=(1—p/¢);

f=oc, ' f=PBo,” * foy=Mon' +2¢,) * B=K tanfg °

K = (1—sindg’(OCR)*® |
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