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Answer all questions (1)～(5) on the separate answer sheet. The density of water is ρw=1.00(g/cm3) and the water unit weight is 

γw=9.81(kN/m3). Specific volume of soil v=V/Vs and void ratio of soil e=Vv/Vs, in which V is the volume of soil, Vv is the void volume of soil 
and Vs is the volume of soil particle. 

 
(1) In a stage of an oedometer test of clay specimen, the total stress was raised by 100kPa. The clay specimen was initially 20 mm thick and it 
was drained from both ends. The consolidation properties of the clay are given as follows, cv = 2(m2/year) and mv = 5×10-4(m2/kN). Find the 
following values. The relationship between the time factor Tv (=cvt/H2, H: Drainage path) and the degree of consolidation Ut  at time t is given by 
the following equation. 3/2 vt TU =  

(a) The final settlement of specimen Sf (mm), after the consolidation is complete. 

ttlement 
S

2) Fill the blanks ( a )

(b) The elapsed time t(min.) from the loading, when the settlement is 0.50mm. 
(c) The time factor Tv , the degree of consolidation Ut and the magnitude of se

t(mm), after 10(min.) from the loading have passed. 
 

(  to ( j ) with appropriate values. 
1) A drained triaxial compression test was carried out with a sample of saturated clay. The cell 

pr

sure is 

Assumed planar slip surface 

Fig.1 essure was held constant at σ3=300kPa during the test. At the start of the test, pore pressure was 
u0=100kPa, total volume of sample was V0=196.0cm3 and specific volume value was v0=2.20. 
When the axial stress is σ1=400kPa, the total volume is V=190.0cm3. In this situation, pore pres

u= ( a )kPa and specific volume value is v = ( b ) and void ratio is e = ( c ). The average stress is 
p’=( d )kPa and deviation stress is q’=( e )kPa. 
  2) An undrained triaxial compression test was carried out with a sample of saturated clay. The cell 

on, the total soil 

pressure was held constant at σ3=300kPa. At the start of the test, pore pressure was u0=100kPa, total 

volume of sample was V0=196.0cm3 and specific volume value was v0=2.20. 
When the axial stress is σ1=350kPa, pore pressure is u= 165kPa. In this situati

volume is V=( f )cm3 and specific volume value is v = ( g ) and void ratio is e = ( h ). The avera
stress is p’=( i )

ge 
kPa and deviation stress is q’=( j )kPa. 

 

(3) Calculate the safety factor Fs of the slope against planar slip surface as shown in Fig.1. The 

4) Calculate the force due to active earth pressure PA(kN/m) and the force due to passive 

 
urface is 

5) Fill the blanks ( a )

assumed planar slip surface is located at the depth of 4m. 
 

(

earth pressure PP(kN/m) acting on the retaining wall shown in Fig.2. The friction angle of soil
behind the wall is φ= 20° and the unit weight of soil is γt=17.0kN/m3. The friction angle of wall s
δ = 0°.  

 

(  to ( f ) with appropriate values. 
ated for the foundation in Fig.3. The foundation The ultimate and allowable bearing capacities are calcul

shape is square. Then, shape factors α and β are 1.3 and 0.4, respectively. The bearing factors Nc, Nq and 

Nγ are obtained from Table 1 as ( a ), ( b ) and ( c ), respectively. The water table is located at the level of 
the base of foundation. Then, γt2’ is ( d )kN/m3 , when γw is 9.81kN/m3.The ultimate bearing capacity qc is
( e )

 
 kN/m2. 

When the factor of safety Fs is equal to 3, the allowable bearing capacities qa is ( f ) kN/m2.  

 

Table 1 Bearing factors (Nq*=Nq+2) 

)kN/m(' 2
21 γβγγα BNNDcNq tqftcc ++=

6m

β=0

90°

φ = 20°
δ = 0
γt = 17 kN/m3

5m

Fig.2

Fig.3 

G.W.L.

Df=1m Df=2m
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(1) 

ሺaሻS୤ ൌ ݒ݉ ൈ op ൈ H ൌ 5 ൈ 10ିସሺmଶ/kNሻ ൈ 100ሺkN/mଶሻ ൈ 0.02ሺmሻ ൌ 1ሺmmሻ 

ሺbሻU୲ ൌ 0.5ሺmmሻ/1ሺmmሻ ൌ 0.5, T୴ ൌ 3 ൈ ൬
0.5
2 ൰

ଶ

ൌ 0.1875, t ൌ
0.1875 ൈ ሺ0.01ሻଶሺmଶሻ

2
60 ൈ 24 ൈ 365 ൬

mଶ

min൰
ൌ 4.9ሺmmሻ 

ሺcሻT୴ ൌ
2

60 ൈ 24 ൈ 365 ሺ
mଶ

minሻ ൈ 10ሺminሻ
ሺ0.01ሻଶሺmଶሻ ൌ 0.38, U୲ ൌ 2ඨ

0.38
3 ൌ 0.71, S୲ ൌ 0.71 ൈ 1ሺmmሻ ൌ 0.71ሺmmሻ 

 

(2) 

(a) 100 (b) 2.13 (c) 1.13 (d) 233 

(e) 100 (f) 196.0 (g) 2.20 (h) 1.20 

(i) 152 (j) 50  

(3) 

σ ൌ γ୲ · Z · cosଶβ τ ൌ γ୲ · Z · cosβ · sinβ 

Fୱ ൌ
τ୤
τ ൌ

c ൅ γ୲ · Z · cosଶβ · tanφ
γ୲ · Z · sinβ · cosβ

ൌ
10 ൅ 17.7 ൈ 4 · cosଶ25° · tan20°

17.7 ൈ 4 · cos25° · sin25° ൌ
31.2
27.1 ؒ 1.15 

(4) 

PA ൌ
1
2 ൈ γ୲ · Hଶ ൈ tanଶ ቀ45° െ

φ
2ቁ ൌ

1
2 ൈ 17.0 ൈ 5ଶ ൈ tanଶሺ45° െ 10°ሻ ൌ 104ሺkN/mሻ 

P୮ ൌ
1
2 ൈ γ୲ · Hଶ ൈ tanଶ ቀ45° ൅

φ
2ቁ ൌ

1
2 ൈ 17.0 ൈ 5ଶ ൈ tanଶሺ45° ൅ 10°ሻ ൌ 433ሺkN/mሻ 

 

(5) 

(a) 20.9 (b) 14.1 (c) 10.6 (d) 9.99 

 (e) 592.3 (f) 221.4 

 
4×24+4＝100
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