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SULIT DCC3103 : GEOTECHNICAL ENGINEERING

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:

This section consists of TWO (2) structured question. Answers ALL questions.
ARAHAN :

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

QUESTION 1
SOALAN 1

a. List THREE (3) types of rocks and give one example for each type.
Senaraikan TIGA (3) jenis batuan dan berikan satu contoh untuk setiap jenis
batu.
[6 marks]
[6 markah]

b. Explain the formation process for the types of rocks as stated in 1(a)
Terangkan proses pembentukan batu-batuan yang disenaraikan dalam 1(a).
[9 marks]
[9 markah]

¢. Three direct shear tests were performed on samples of clayey silt and the following
results were obtained as shown in Table Al (¢). Calculate the cohesion (c) and
angle of friction for the soil (¢).
Tiga vjian ricih terus telah dijalankan ke atas sampel tanah liat berkelodak dan
keputusan berikut telah diperolehi seperti Jadual Al(c). Kirakan kejelekitan (c)

dan sudut geseran (@) untuk tanah fersebut.
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SULIT DCC3103 : GEOTECHNICAL ENGINEERING

Table Al (¢) / Jadual Al(c)

Normal Force (N) Shear Force At Failure (N)
Beban Normal (N) Beban Ricih Semasa Gagal (N)
432 288
990 558
1710 900

The area of the sample A is 0.0036m?.
Keluasan sampel A ialah 0.0036m°.

{10 marks]
[10 markah]
QUESTION 2
SOALAN 2
CLO1 a.  Define the following Atterberg Limits below
= Definisikan Had Atterberg di bawah:
1. Plastic Limit (PL) / Had Plastik
ii. Liquid Limit (LL) / Had Cecair
[4 marks)
[4 markah]
b.  The moist density of a soil is 1682 kg/m* Given is the moisture content (w) for
the soil is 15% and specific gravity (Gs) is 2.70. Calculate;
Ketumpatan bagi satu tanah lembab adalah 1682 kg/m’. Diberi nilai kandungan
ngl lembapan (w) tanah tersebur adalah 15% dan graviti tentu (Gs) adalah 2.70.

Kirakan,
A Dry density (pqy) / Ketumpatan kering (p,)
ii. Void ratio (e) / Nisbah rongga (e)
iit.  Porosity (n) ! Keliangan (n)
[9 marks]
[9 markah)
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¢. A standard proctor compaction test is tested to the soil sample. A result is shown in

Table A2(c) below:

Satu ujikaji pemadatan proktor piawai telah dijalankan ke atas satu sampel tanah.

Keputusan ujikaji ditunjukkan pada Jadual A2(c) di bawah:

Table A2(c) / Jadual A2(c)

Moisture Content (%0)
42 5.1 7.8 9.2 12.0
Kandungan Lembapan
Bulk Unit Weight, yb (kN/m’)
17.61 19.02 | 21.13 | 21.29 20.72
Berat Unit Pukal

i, Plot the graph of dry unit weight against moisture content.

Plotkan graf berat unit kering melawan kandungan lembapan.

ii. Based on the graph, calculate the maximum dry unit weight and optimum

moisture content.

Berdasarkan graf tersebut temtukan berat unit kering maksimum dan

kandungan lembapan optimum.

[12 marks]
[12 markah]
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SULIT DCC3103 : GEOTECHNICAL ENGINEERING

SECTION B : 50 MARKS
BAHAGIAN B: 50 MARKAH

INSTRUCTION:

This section consists of FOUR (4) structured question. Answer TWO (2) questions
only.

ARAHAN ;

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

sahaja.

QUESTION 1
SOALAN 1

(@) A cross section of soil layer is shown in Figure B1(a). The soil consists of two
different types of layers. Based on the informatjon provided,;
Satu keratan rentas lapisan tanah ditunjukkan seperti Rajah Bl(a). Tanah

terdiri dari dua lapisan yang berlainan jenis. Berdasarkan kepada maklumat

yang diberi;
L Calculate the normal siress, pore water pressure and effective stress in
each layer.

Kirakan Tegasan normal, tekanan air liang dan tegasan berkesan pada

setiap lapisan
1i. Sketch the distribution diagram for the normal stress and effective stress.

Lukiskan gambarajah taburan untuk tegasan normal dan tegasan

berkesan.
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sand <

clay <

Figure Bl(a) / Rajah Bl(a)
[15 marks]

[15 markah]

(b} A soil profile with depth and weight is shown in Figure B1(b).
Satu profil tanah dengan kedalaman dan berat unit tanah ditunjukkan dalam
Rajah B1(b).

(1} Calculate the vertical stress, pore water pressure and effective stress of the
soil at a depth of 9 m.
Kirakan tegasan pugak, tekanan air liang dan tegasan berkesan tanah

pada kedalaman 9m,

[8 marks]
[8 markah]
(ii) Sketch the diagram of stress distribution
Lakarkan gambarajah taburan tegasan.
[2 marks]
[2 markah}
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SULIT DCC3103 : GEOTECHNICAL ENGINEERING

Sag(lic /m’ S
GWL ¥=17.6 kN/m
v f
Clay
¥ =26 kN/m® 6 m

Figure B1(b) / Rajah B1(b)

QUESTION 2
SOALAN 2

cLO2 |{(® Byreferring to Figure B2(a),
C3 Berpandukan Rajah B2(a),

(i).Ca.lculate the total active earth pressure (X Pa) at the depth of 10.0 m
Kirakan jumlah tujah aktif tanah (X Pa) pada paras 10.0m.

(ii) Calculate the location of the resultant force (Y) from the wall base.
Kirakan titik tindakan rujah aktif (Y) dari tapak tembok.

RS AN AN S

71=16.5 kN’

$1=30" 4m
C =0 kKN/m>

L

T -
|||||
T LT

[ ]
-

isis Y2 = 18.5 KN/m’
I ¢2 — 33 [} 6m
C =0 kN/m*

Figure B2(2) / Rajah B2(a)
[15 marks]
[15 markah]
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(b) Based on Figure B2(b), determinc the magnitude and location of the active
thrust of land behind the wall based on Rankine theory.
Berdasarkan Rajah B2(b), tentukan magnitud dan kedudukan tujah aktif tanah

di belakang tembok tersebut berdasarkan teori Rankine.

v =20 kN/m Im
¢ =30°
C =0 kN/m*

y=24 kN/m
¢ = 35° 4m
C =20 kKN/m?

L J

Figure B2(b) /Rajah B2(b)
[10 marks]
{10 markah|
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QUESTION 3
SOALAN 3

(@ (1) Sketch the flow net of concrete dam as shown in Figure B3(a).

Lakarkan jaringan aliran untuk empangan konkrit pada Rajah B3(a).

Upstream\/

Downstream

Soil

Impermeability Layer

Figure B3(a)/ Rajah B3(a)
[5 marks]
[3 markah]

(if) Sketch the flow net of soil dam and interpret the equipotential lines and
flow lines.
Lakarkan jaringan aliran bagi empangan tanah dan terangkan mengenai

garis sama upaya dan garis aliran.
[10 marks]

[10 markah]
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(b) Draw a flow net for the single row of sheets pile driven into permeability layer
as shown in Figure B3(b) using the scale 1:1. Calculate the seepage in m*/day/m
length of sheet pile. Given, k = 1.15 x 10 mm/sec.

Lukiskan jaringan aliran bagi sebatang cerucuk tunggal yang di pacu ke dalam
satu lapisan telap yang ditunjukkan dalam Rajah B3(b) mengunakaan skala 1:1.
Kirakan kadar resipan dalam unit m’/hari/m panjang cerucuk.

Diberi, k= 1.15x 107 mm/saar

upstream
downstream
Sm
1m
V4 v
4m
Sm

PPP77P77 7777777777 7770777777707 77777

Impermeable layer

Figure B3 (b) /Rajah B3(b)
[10 marks]
[10 markah]
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QUESTION 4
SOALAN 4

(a)

(b)

Sketch and name FIVE (5) types of slope failure.
Lakarkan dan namakan LIMA (5) jenis kegagalan cerun.
[10 marks]

[10 markah]

A cross-sectional shape of slope failure is shown in Figure B4(b). Determine the
safety factor of slope by using Fellenius Slices Method.

Satu keratan rentas bentuk kegagalan cerun ditunjukkan seperti Rajah B4(b).
Tentukan faktor keselamatan cerun tersebut dengan menggunakan kaedah
Hirisan Fellenius .

Given ; Unit weight of soil, y / Diberi ; Berat unit tanah, y ~ = 18.5kN/m’.
Friction angle, ¢ / Sudut geseran, § = 33°
Cohesion, ¢ / Kejelekitan, C = 22 kN/m?

Note: Divide into FIVE (5) sections only
Nota : Bahagikan kepada LIMA (5) bahagian sahaja.

Figure B4(b) / Rajah B4(b)

[15 marks]
[15 markah]

SOALAN TAMAT
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LAMPIRAN FORMULA (DCC3103 - GEOTECHNICAL ENGINEERING)
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