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1. Translate following terminologies to Chinese and explain its meanings: (6 X 5% = 30%)
(1) fully compensated foundation (2) counterfort wall (3) soldier beam
(4) undisturbed sample (5) cone penetration test (6) heave

2. A square column foundation is 2 m X 2 m in plan. Let D¢= 1.5 m,'y =16.5 kN/m3, ¢’ =30
degree and ¢’ = 0. Assuming general shear failure in seil and a factor of safety of 4, use
Terzaghi’s equation (Terzaghi’s bearing capacity factor, No=37.16~Ng=22.46~N,=19.13
for ¢ =30 degree) and reference equations (Vesic, De Beer, etc.) given in reference data
sheet (bearing capacity factor, N.=30.14 ~ N, =18.4 ~ N,=22.4 for ¢ =30 degree)-to |
determine the gross allowable vertical load (kN) the column could carry. (20%) |

3. Braced vertical sheeting is used to brace a deep open trench excavation made for the
purpose of installing a large-diameter water main pipe for a municipal supply system.
The excavation will be 6.5 m deep, extending through sandy soils (unit weight of 18
kN/rn3). The sheeting will be supported by three rows of struts. The top strut will be Jevel
with the ground surface, the second strut 3 m down, and the third strut 4.5 m down from
the ground surface. In plan view, the struts are positioned 4 m apart. Calculate the force in
each strut. (10%)

4. A driven closed-end pipe pile in clay is shown in figure below. The pipe has outside
diameter of 40 cm, and wall thickness is 0.64 cm. The clay layer given ¢’r = 30 degree
for all clay layers. The top 10 m of clay is normally consolidated. The bottom clay layer
has an OCR of 2. (a) Calculate the net point bearing capacity. Calculate the skin
resistance (kN) by (b) o method, (c) B method, (d) A method. () Estimate the net
allowable pile capacity (kN) with using FS = 3. (5 X 5% = 25%)

Ground surface
A 7SR
5m Cy = 30 kN/m?
3_*_ | ST
Tem | |7 Yem= 18 kN/m3
20m Cy = 100 kNim?
JL Yoot = 19.6 kN/m3

5. (a) What modes of bearing capacity failure were defined by Vesic? (9% ) (b} How did
they depend on relative density and depth of burial? (6%)
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Reference data sheet

Reference equations (Vesic, De Beer, etc.):
As ¢ =30 degree, N.=30.14 ~ N, = 18.4 - N,=22.4 ;
qu=¢ Ne Fes Fea Fei+q Ng FosFoq Fgi+0.57y B NyFyFyg Fyi ¢
Fes=1+ (B/L)YNg/N;) *» Fg=1+0.4(D/B) » Fi =Fg=(1— B/90)*
Fo=1+ (B/L)tan}  Fyg=1+2tan ¢ (1—sin ¢)’ (D/B) *
Fs=1—04(B/L)* Fu=1"Ez=(1—p/ o) ;
f=ac,’ f=B0,’ * fo=Mon' +2¢,) * p=Ktanfg’
K = (1 —singg’{OCR)*’




