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z ~ A soil element is shown in the figure. For the following stress condition, determine the major
and minor principal stresses. Also determine the normal and shear stresses on plane AB

(magnitude and direction). (10%)
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1. Consider three layers of support (sheet pile) with depths of 1m, 3.5m and 6m
respectively, and the horizontal spacing of the support is 3m (As shown below
figure). Request the lateral load of each layer of support (20%). When the top
vertical load is 5t/m?, please check the stability of the bottom heave (10%).

¥y =17.6kN/m’
C =35kN | m*

¢=0°

Sm

S : ¥ =16.5kN / m?
C =25kN | m*

p=0°

Figure 1. Support diagram of deep excavation

2. A 2 m x 4 m rectangular footing, placed at a depth of 2 m, carries a vertical
load QO of 3000 kN and a moment M of 600 kN-m, as shown in Fig. 2. Neglecting
the effect of groundwater, determine the factors of safety (Fs =0Q,/Q) for the
gross ultimate load Q,, as given in Eq. (1), accurate to one decimal place (20%).
Use Mayerhof’s general bearing capacity ¢, and effective width B’ of the
foundation, where B'= B —2e and e = M/Q is the eccentric distance.
Qu=q,B1L Eq. (1)
where ¢, is the ultimate bearing capacity of an eccentrically loaded foundation,
calculated from g,.
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Silty clay: y,,, = 18.0 kN/m?
¢, = 30.0 kKN/m?, ¢'x=20°

O = 3000 kN

A\ M =600 kN-m Stiff clay:
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~ 16.0m | " 20,0 kN, ¢ =30°
Soil
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L, B L'""é;”,'é """""""""""""""""""
< B=20m 0.4m
Figure 2 Figure 3

3. A closed-end steel pipe pile is driven into thick, saturated clay strata. The
diameter and length of the pile are 0.4 m and 24 m, respectively. The saturated
unit weight and undrained shear strength of the clay are given in Fig. 3. The
physical properties of silty clay above and below the water table are not
significantly different and all clays are normally consolidated. Answer the
following questions (20%).

(a) Estimate the shaft resistance Qs with o method.
(b) Estimate the shaft resistance Qs with 3 method.
(c) Estimate the shaft resistance Qs with A method.
(d) Estimate the tip resistance O, under undrained conditions.

4. g AR~ Az 2R R ot P AHIFR)EZ B o

WP IRFE 2V g EFEE o (10 4)

5. B- AR R EEoE e ERT S RLEAL . (204)
(a) o= N AHIALA T dole 4 BYHFFR LT LA 2
(b) B2 46>+ £ > 7 B & (TR X5 ?
(C) tei® i AAML A S P Btk * BT 4 %R Sse?
(d) &2 K LRI N C /‘E}’/é,f"/i et 1% CPT i35k A 752 ii%f;é_fk‘}%"‘?
(e) Wt E R #) 2 H A H 1 feenP 89

2/2



	2025_001_丁-召集人試題紙-土壤力學
	2025_002_丁-召集人試題紙-基礎工程

