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SULIT DCC3103:GEOTECHNICAL ENGINEERING

SECTION A : 50 MARKS
BAHAGIANA : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ALL questions.

ARAHAN : ' :
Bahagian ini mengandungi DUA (2) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) List SIX (6) proces;ses that are involved in 2 rock cycle.
Senaraikan. ENAM (6) proses yang terlibat dalam kitaran batuan.
[ 6 marks]
[ 6 markah |

(b)  Explain briefly about organic soil, residual soil and transported soil.
Terangkan mengenai tanah organik, tanah baki dan tanah terangkut.

[ 9 marks]

[ 9 markah ]

(c) The result of Three Axial Flow Series Test for soil sample is shown in the Table
1(c) below. Calculate the value of soil cohesion, ¢ and angle of friction, @.

Keputusan Ujian Tiga Paksi Jadual 1(c) untuk sampel tanah adalah seperti jadual
berikut. Kirakan nilai kejelekitan, ¢ dan sudut geseran, @ untuk tanah tersebut.

[10 marks}
[10 markah]
Table 1(¢c) / Jadual 1 (c)
Sample | Minornormal | Deviator Stress | Major Normal
Sampel Stress Sisihan Piawai Stress
: Tegasan G1-03 Tegasan
Normal Minor (kN/m?) Normal Major
03 { KN/m?) o1 (kKN/m”)
A 20 150 170
B 80 160 240
C 245 195 440
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QUESTION 2
SOALAN 2

(@) Explain TWO (2) differences between a shallow and deep foundations.

Terangkan DUA (2) perbezaan antara asas cetek dan asas dalam.
{8 marks]

[8 markah]

(b) Figure2 (b) shows a cross section of a strip footing embedded in firm soil
strata, The undrained cohesion value of the soil is 55KPa and the angle of
ﬁ-iction.is 10°. Calculate the Ultimate Bearing Capacity of the footing if the
Dry Unit Weight of soil is 19 kN/m® and the Saturated Unit Weight of soil is
20 kN/m?. Ground water level (G.W.T) is at the base of the footing.

Rajah 2 (b) menunjukkan keratan rentas bagi asas jalur yang tertanam di
dalam strata tanah. Nilai kejelekitan bagi tanah adalah 55KPa dan sudut

geseran adalah 10°. Kirakan keupayaan galas muktamad untuk asas
berkenaan sekiranya berat unit tanah kering bagi tanah adalah 1 9 kN/m’® dan

berat unit tanah tepu adalah 20 kN/m. Paras air bumi (G.W.T.) berada di

dasar asas.

Figure 2(b) / Rajah 2 ()
[9 marks]

[9 markah]
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(c) A strip footing is shown in Figure 2(c). Using Terzaghi’s bearing capacity
factors, calculate the gross allowable load per unit area (qay) that the foundation
can carry. Given:

Depth of foundation, Df = Im
Breadth of foundation, B = 1.2m
Factor of safety, Fs =3.0

Unit weight of soil, y = 30 kN/m’
Cohesion of soil, C = 50 KN/m?
Friction Angle @ = 20°

Satu asas rakit ditunjukkan dalam Rajah 2(c). Dengan menggunakan Faktor
keupayaan galas Terzaghi’s, kirakan beban yang dibenarkan per unit luas (qan)
yang dapat ditanggung oleh asas. Di beri :

Kedalaman asas, Df = Im

Lebar asas, B=1.2m

Faktor Keselamatan, Fs = 3.0

Berat unit tanah, y = 30 kN/m’

Kejelekitan, C = 50 kN/m’

Sudut Geseran @ = 20°

! 1.28m

Figure 2(c) / Rajah 2(c)
[8 marks]
[8 markah]
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SECTION B : 50 MARKS
BAHAGIAN B : 50 MARKAH

INSTRUCTION:
This section consists of FOUR (4) structured questions. Answer TWO (2) questions

only.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab DUA (2) soalan

sahaja.

QUESTION 1
SOALAN 1

(2) The results of a particle sieve analysis are shown in Table 1(a) below:

Hasil keputusan bagi analisis saiz zarah ditunjukkan dalam Jadual 1 (a) seperti

di bawah :

Table 1(a) / Jadual 1(a)
Sieve size Mass retained
Saiz ayak Berat Tertahan
(mm) (8)
63 0.0
37.5 26
19 28
13.2 18
9.5 20
6.7 49
4,75 50
2.36 137
1.18 - 46
0.6 31
0.212 34
0.075 30

The total mass was 469g. Draw the particle size distribution curve and calculate the

coefficient of uniformity, coefficient of curvature and type of soil.

Jumlah jisim adalah 469g. Lukiskan lengkung agihan saiz zarah tanah dan tentukan
pekali keseragaman, pekali kelenghkungan dan jenis tanah.

[15 marks]
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[15 markah]

(b)  The following are the results obtained from the standard compaction test.
Berikut adalah keputusan yang diperolehi daripada ujian pemadatan tanah.

Bulk Density
Ketumpatan pukal 2060 2127 2154 2160 2142
(kg/m®)

Moisture content

Kandungan
: 12 14 16 18 20
Lembapan

(%)

i Draw the curve of dry density against moisture content

Lukiskan lengkung ketumpatan kering melawan kandungan lembapan

ii. Determine the maximum dry density and optimum moisture content of the soil.
Tentukan juga ketumpatan kering maksimum dan kandungan lembapan

optimum.

[10 marks]
[10 markah]
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QUESTION 2
SOALAN 2

(a) A retaining wall has a height of 8m serves to hold the sand. Given the weight of sand

and stress coefficients of each horizon is 26 kN/m?> and 0.27, calculate :

Satu tembok penahan mempunyai ketinggian 8m berfungsi untuk menahan tanah
pasir. Diberi berat unit tanah pasir dan pekali tegasan ufuknya masing-masing

adalah 26 kN/m® dan 0.27, kirakan :

3. Total thrust of sand on the wall

Jumlah tujahan tanah pasir ke atas tembok penahan.

[5 marks]
[5 markah]
ii. Total thrust of sand on the wall, if there is groundwater at level 3m below from
the surface sand. Given sand saturated unit weight is 30 KN/m®.

Jumlah tujahan tanah pasir ke atas tembok penahan sekiranya terdapat air

bumi di paras 3m di bawah permukaan pasir. Diberi berat unit tepu tanah pasir

ialah 30 kN/m’.

[10 marks]
[10 markah)

7 SULIT
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CLO2 (b) A retaining wall was built during the excavation as shown in Figure 2(b).

C4 By ignoring the passive pressure in front of the retaining wall.

Sebuah tembok penahan dibina semasa kerja pengorekan dijalankan seperti
dalam Rajah 2(b). Dengan mengabaikan tekanan pasif dihadapan tembok

penahan tersebut;

i, Draw the active side pressure acting on the rear wall.

Lukiskan tekanan sisi aktif yang bertindak di belakang tembok.
[2 marks]

[2markah]

ii. Analyze the magnitude and location of the active thrust of soil behind the
wall based on Rankine theory.

Analisis magnitud dan kedudukan tujah aktif tanah dibelakang tembok

tersebut berdasarkan teori Rankine.

O y = 20kN/m
O @=30" 3m
1 C=0
O @) v
O y = 24kN/m

@ =35

O
O C = 20kN/m? am
O O _

Figure 2(b) / Rajah 2(b)

[8 marks]
[8 markah]

8 SULIT
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QUESTION 3
SOALAN 3

CLO2 |(a) A cutting in a saturated clay has a depth of 10 meter. At a depth of 5 meter below

C3

the ground level of the cutting is a layer of hard rock. The clay has an undrained
cohesion of 35 kPa and a bulk unit weight of 19 KN/m°. Calculate the maximum

safe slope angle with a safety factor of 1.2 for a short-term shear faiture.

Satu pemotongan dibuat terhadap tanah liat tepu yang mempunyai kedalaman 10
meter. Pada kedalaman 5 meter dari bawah aras tanah yang dipotong adalah
merupakan lapisan batuan. Tanah liat mempunyai nilai kejelikitan 35KPa dan
berat unit pukal 19 KN/, Kirakan sudut selamat maksima bagi cerun dengan
faktor keselamatan adalah 1.2 bagi kegagalan ricih bagi jangka masa singkat.

[15 marks]

[15 markah]

CcLO?2 |(b) Byreferring to Figure 3(b), analyse the slope stability data on Table 3(b) by using

C4

suitable method.

Merujuk pada Rajah 3(b) dan data Jadual 3(b), analisis kestabilan cerun dengan
menggunakan kaedah yang sesua.

0

P=10"

Figure 3(b)/ Rajah 3(b)
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Table 3 (b)/Jadual 3(b)
Slices ol Height, | Width,
Z(m) | bm)
1 -10 0.95 2.3
2 4 2.44 2.5
3 20 3.32 2.5
4 35 3.51 2.5
5 57 1.74 2.4

10

[10 marks]
[10 markah]

SULIT
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QUESTION 4
SOALAN 4

() Sketch the flow net for the seepage under or through the dam containing

equipotential lines , N, and flow lines, N¢.

Lakarkan carta aliran bagi resipan yang melalui atau di bawah empangan yang

mengandungi garisan sama upaya, Ne dan garisan aliran, Nf.

()

NN

a2

Figure 4a (i)

(if)

Figure 4a (ii)

[15 marks]
[15 markah]
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(b) The cross-section of a homogeneous earth dam is shown in Figure 4 (b). The
coefficient of permeability is 4.5 x 10 mJs. Sketch a flow net and evaluate the

quantity of seepage in m’/day per meter run with the toe filter as shown in
Figure 4 (b).

Satu keratan rentas empangan tanah homogen ditunjukkan di dalan Rajah 4 (b).
Pekali kebolehtelapan ialah 4.5 x 10°° m/s. Lakarkan jaringan aliran dan
nilaikan kuantiti resipan dalam unit m’/hari per meter serta terdapatnya penapis

dibahagian hujung empangan seperti yang ditunjukkan dalam Rajah 4 (b).

m 5m -

—
2m
Figure 4 (b) / Rajah 4 (b)
[10 marks]
[10 markah]
SOALAN TAMAT

12 SULIT
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LAMPIRAN FORMULA (DCC3103 ~ GEOTECHNICAL ENGINEERING)
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Aa

a+ Aa
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Qu =

Qu =

Qu =

Qu =

STRIP FOUNDATION

cuN; +yDNq + 0.5y BNy

CIRCLE FOUNDATION

1.3¢,N, +yDNq + 0.3 yBN,

SQUARE SPREAD FOUNDATION

1.3¢c,N,+yDNq + 0.4yBN,
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BEARING CAPACITY FACTORS FOR GENERAL SHEAR
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