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Q1  Pile foundation is a foundation system that transfer loads to a deeper and competent soil
layer.

(a) Discuss the importance of group efficiency in design group piles
(3 marks)

(b) The group piles of 2 x 3 was embedded in saturated clay layer as shown in The
piles size are 200 mm diameter and pile spacing 600 mm spacing. The loads
applied to this column were 2000 kN.

Unit weight, y = 15.5 kN/m?
Cohesive, ¢ =20 kN/m?
€= 0.78,C.=0.35

Unit weight, y = 17.3 kN/m’?
Cohesive, ¢ = 60 kN/m?
o= 0.72, Cc=0.30

Unit weight, y = 18.0 kN/m’?
Cohesive. ¢ = 90 kN/m?
€, =0.67,C.=0.

Figure Q1.1 Group pile in saturated clay

(1) [f factor safety is 3, analyse whether the group piles able carry the load.
(12 marks)

(i) Determine the consolidation settlement of group piles. Assume all clay
are normally consolidated clay.

(10 marks)

Q2 Retaining wall is a relatively rigid or flexible wall used for supporting soil laterally to
prevent slope failure or land slide to occur.

(a) Discuss advantage and disadvantage for THREE (3) type of retaining wall
(3 marks)

(b)  Asadesign engineer, you are in charge in designing a 10 m high reinforce earth
retaining structure with the following specification.
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Q3

The soils parameter for the wall backfill
unit weight of soil, y; is 18.5 kN/m?
soil internal friction angle, ¢, is 36°

Galvanised steel reinforcement
Width of strip, w = 60 mm

S. =1 m center-to-center

S» =1 m center-to-center
F,=250,000 kN/m?

§'u= 240
FSe=3
Fs‘p;: 3

(1) Calculate the appropriate tie thickness for the steel-strip reinforcement.
Assume the corrosion rate of the galvanised steel to be 0.02 mm/year
and the life span of the structure to be 50 years.

(7 marks)
(i)  Calculate the tie length at 2 m, 4 m, 6 m, 8 m and 10 m below the top of
the retaining structure.

(10 marks)

(ili)  Assess the overturning stability for the retaining structure.

(5 marks)

Shallow foundation must be have 2 characteristics; safe against shear failure and cannot
undergo excessive settlement. The construction of shallow foundation is cheaper
compare to with deep foundation.

(a) A new building will be constructed at Taman Seri Indah area. For foundation,
the consultant engineer has suggested to use a shallow foundation instead of
deep foundation. Compared the difference between shallow foundation and
deep foundation. Use sketches to support your answer.

(6 marks)

(b) A shallow foundation has eccentricity in x-direction with value 0.15m. The size
of footing is 3 m x 3 m. The soil properties of the soil given as unit weight, y is
17.5 kKN/m’, cohesive, ¢ is 0 kN/m? and friction angle, @ = 35°. Design the
allowable load that the foundation can carry with factor of safety of 3.

(19 marks)
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Q4  Hydraulic modification for fine material is very important to control the settlement of
the structure. Hydraulic modification is the process lowering down the ground water
level before the construction begin.

(a) Discuss the differences between preloading and vertical drain and give the major
beneficial effects for both techniques in civil engineering work.

(10 marks)

(b) As an engineer in a consultancy firm. you are requiring to propose a soil
improvement method of 30 km long highway project from Batu Pahat to
Pontian. It is a new highway with two lanes in each direction constructed largely

in areas that are underlain by soft clay deposits. The proposal should include
reasons that associate with cost, time and the efficiency of the method.

(15 marks)
- END OF QUESTIONS -
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APPENDIX A Design Table and Chart

Table APPENDIX A (1) : Bearing capacity factors

o' N, Nq N, &' N, Nq N,
0 514 1.00 (.00 26 .35 11.85 1354
| 5.3% 1.09 0.07 27 2304 13.20 1447
2 5.63 1.20 015 R 25,80 14.72 16.72
K 5.90 1231 024 29 27.86 1648 19.34
4 619 143 0.34 30 RITRES 18,40 2240
5 .40 157 0.45 3l A2.67 2063 2599
6 8] 1.72 0.57 32 35449 2318 30.22
7 7.16 8% .71 33 864 2600 3519
8 71.53 206 0.Kb 34 42.16 204 41.06
9 7.92 295 1.03 35 46.12 3330 1803
10 835 247 {.22 36 5059 3T 56.31
11 2RO 271 144 37 35.63 4292 66.19
12 9.28 297 .64 3R 6135 1803 TROR
13 G481 326 1.97 39 67.87 3596 92 2%
14 10.37 359 2.29 40 753.31 64.20 109.41
15 1098 394 263 41 83.86 7390 130.22
16 11.63 434 3.06 492 03.71 85.38 15555
17 12.34 237 5353 #3 105.11 99 02 18654
I8 13.10 526 407 44 118.37 113.31 22464
19 1303 5.80 4.68 45 132 88 134.8% 1176
20 J4.83 640 5.39 46 152.10 138.51 230035
g | 15.82 7.07 6.20 T 73.64 187.21 A03.67
i) 16 58 782 713 iR 199.26 22231 19601
23 18.05 266 R.20 £9 229.03 263.51 6l3.16
M4 19.32 9.60 044 50 266,84 3oa7 T62.89
25 2072 10.66 1088
Table APPENDIX A (1) : « for frictional resistance in clay
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Figure APPENDIX A (1) : Bearing capacity factors for group pile
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APPENDIX B Equations

Modification of Bearing Capacity Equations for Water Table

Case I for water within 0 <
Di <Dy,

q= D])’dn- +D2 (},sar _yw)
y":}/.\'m’ _Iyw

Case Il for water within 0 <d <
B:

qul}/dr_v

?=?’+%(m -7)

Case III when the water table
is located so that d > B, the
water will have no effect on

the ultimate bearing capacity.

g, =cN, +gN +0.5yBN,
g, =13cN_+gN,+0.4)BN, .......(square. foundation )
g, =1.3¢N, +¢gN, 6 +0.3BN,

....... (strip. foundation )

......... (circular . foundation )

qu = C'MFGFMF

cf

+ N o Fuly + 3VBN EEF,

Y

TERBUKA

0

Shape Factor
FC_S =1+— R"— gs L an d) i 4 1
Depth Factor
D¢/B<1,forp=0
Foa=1+04(7/p) fm=a =1
D
f/B <1lfor¢g>0
1-F D Foag=1
_ qd = . r T d
ch = qu = W qu =14+ 21'(171(}5’(1 = SLTIQb )Z—B_ ¥
D¢/B>1,for¢p =0
Fea =1+ 04 tan™ ("7/p) Fa=1 Fra=1
‘ radians
D¢/B >1,for ¢ >0
1 =¥ . - i F F..,=1
Feq = Fpy — m Foa =1+ 2tan ¢’ (1 - sing’)’tan™ () re
L radians :
where L is the length of the foundation and L>B.
6 CONFIDENTIAL




CONFIDENTIAL

BFC 43103

Inclination Factor

Ci

Fl’ =F:'H :[1_

]

8]
¢l

p is the inclination of the load on the foundation with respect to vertical

Eccentric Loading in Shallow Foundations

Ultimate Capacity of Piles and Group Piles in Saturated Clay

Q, =2 /pAL
f =PBo,
B=Ktan gy
K =1-sin¢g

K =1-sin ¢ vVOCR

OCR =Pe
P

Q=44
Q= qu’N;l
Q, = N:cuAp

Q,=9%,A,
Jav = A(G, + 2¢y)

4
Qp =044, (q,) = A [0.4 P, Ngo -5] < A, (4 P,Ngp)

Rankine’s Theory
e |
F, =Ky, s IM,
}Z :%K“J’YIIP +qKaH overturnng EA{()
B =Psinct £, =54

B =P coso? B = eosc

P, =1K y,D*+2¢, [K,D F=Isina
| [T b, A
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K, =tan® (45°—1¢})
K, =tan® (45°+1¢;)

7S _YLF, _ (X7 )tan (k,¢, )+ Bk,c, FE

shding EFJ }::T —
£ = (Ua Sv SH )[FSB]
wf
H—2z FSPG'Q_ Sv SH

L=

tan (45 T 223-) 2w, tan @,
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