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SULIT

DCC30093 : GEOTECHNICAL ENGINEERING

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:

This section consists of TWO (2) subjective questions. Answer ALL questions.

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

QUESTION 1
SOALAN 1

(a)

(b)

(©

Describe the terms of Soil Mechanics and Geotechnical Engincering,
Huraikan istilah bagi Mekanik Tanah dan Kejuruteraan Geoteknik.
[4 marks]
[4 markah)]

Explain clearly about igneous rock, metamorphic rock and sedimentary rock.
Jelaskan dengan terperinci berkenaan batuan igneus, batuan metamorfisis dan
batuan enapan.

{9 marks|
[9 markah)

Site investigation is the process of gathering information about a specific
location to assess its suitability for a construction project. Explain in detail the
correct procedures in conducting site investigation.
Penyiasatan tapak adalah proses mengumpulkan makiumat berkenaan lokasi
tertentu bagi menilai kesesuaiannya sebagai tapak sesuatu projek pembinaan.
Jelaskan dengan terperinci prosedur perlaksanaan penyiasatan tapak yang
betul.
[12 marks]
[12 markah]
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SULIT DCC30093 : GEOTECHNICAL ENGINEERING
QUESTION 2
SOALAN 2
(a) Soil compaction must be done according to good engineering practices. Identify
FOUR (4) main purposes of soil compaction.
Pemadatan tanah mesti dilakukan mengikut amalan kejuruteraan yang baik.
Kenal pasti EMPAT(4) tujuan utama pemadatan tapak.
{4 marks]
[4 markah]
(b)  The criteria for soil shear strength can be divided into three types based on its
characteristics. Describe the THREE (3) characteristics of soil shear strength.
Kriteria kekuatan ricih tanah boleh dibahagikan kepada tiga jenis mengikut
ciri-ciri tanah. Huraikan TIGA (3} ciri kekuatan ricih tanah.
[9 marks]
[9 markah]
(c) There are few types of shallow foundations namely pad, strip and rafi

foundations. With the aid of diagram, cxplain clearly about raft foundation.
Terdapat beberapa jenis asas cetek di antaranya adalah asas pad, asas jalur
dan asas rakit. Dengan bantuan gambar rajah, jelaskan mengenai asas rakit.
[12 marks]
[12 markah)]
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SULIT

DCC30093 : GEOTECHNICAL ENGINEERING

SECTION B : 50 MARKS
BAHAGIAN B : 50 MARKAH

INSTRUCTION:

This section consists of FOUR (4) subjective questions. Answer TWO (2) questions

only.

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

sahaja.

QUESTION 1
SOALAN 1

(a)

A cylindrical soil sample measuring 0.102 m in height and 0.05 m in diameter

- was excavated from an area near Taman Intan. The weight of the soil sample is

0.419 kg and the weight of the soil after drying in an oven for 24 hours is 0.371
kg. From the test conducted, the value of the specific gravity of the soil, Gs, is
2.65. Calculate the bulk density, moisture content, and void ratio.
Sampel tanah berbentuk silinder berukuran 0.102 m tinggi dan garispusat 0.05
m telah diambil daripada satu kawasan berhampiran Taman Intan. Berat
sampel tanah tersebut adalah 0.419 kg dan berat tanah selepas dikeringkan di
dalam oven selama 24 jam pula adalah 0.371 kg. Daripada wian yang
dijalankan nilai graviti tentu tanah, Gs adalah 2.65. Kirakan nilai ketumpatan
pukal, kandungan lembapan dan nisbah lompang.
[10 marks]
[0 markah)
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SULIT

(b)

DCC30093 : GEOTECHNICAL ENGINEERING

The results of the standard proctor compaction test on a soil sample are shown

in the Table B1(b). Using the dry density versus water content graph, specify

the value of the maximum dry density and optimum moisture content of the soil.

Keputusan wjian pemadatan proctor piawai yang dilakukan ke atas suatu

sampel tanah adalah seperti yang ditunjukkan di dalam Jadual Bl(a). Dengan

menggunakan graf ketumpatan kering melawan kandungan lembapan, tentukan

nilai ketumpatan kering maksimum dan kandungan lembapan optimum bagi

tanah tersebut.

Table B1(b) / Jadual B1(b)

Bulk density /
Ketumpatan pukal 2058 2125 2152 2159 2140
(kg/m’)
Moisture content /
Kandungan lembapan 12.9 14.3 15.7 16.9 17.9
(%)
[15 marks]
[15 markah)
5 SULIT



SULIT DCC30093 : GEOTECHNICAL ENGINEERING

QUESTION 2
SOALAN 2

CLO2 |(a) The results of the shear box test are shown in Table B2(a). Using the shear stress
against normal stress graph, determine the value of cohesion and soil friction
angle.

Keputusan ujian kotak ricih adalah seperti yang ditunjukkan di Jadual B2(a).
Dengan menggunakan graf tegasan ricih melawan tegasan normal, tentukan

nilai kejelekitan dan sudut geseran tanah.

Table B2(a) / Jadual B2(a)

Normal stress /Tegasan normal

(kN/m?) 100 150 200
Shear stress at failure /
Tegasan ricih pada masa gagal 50 70 90
(kN/m?)
[10 marks]
[0 markah)

CLO2 |(b) A series of triaxial tests were tested on a soil sample, and the results are shown in
Table B2(b). Using a graph, specify the value of soil shear strength parameters.
Satu siri ujian tiga paksi telah dilakukan ke atas sampel tanah dan data
keputusan ujian ditunjukkan dalam Jadual B2(b). Dengan menggunakan graf,

tentukan nilai parameter kekuatan ricih tanah.

Table B2(b) / Jadual B2(b)
Cell pressure / Major principal stress / Pore water pressure /
Tekanan keliling, Tegasan Major, Tekanan air liang,
o3 (kKN/m?) o1 (kN/m?) U (kN/m?)

17 157 12
44 201 20
56 225 22

[15 marks]

[15 markah]
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SULIT DCC30093 : GEOTECHNICAL ENGINEERING

QUESTION 3
SOALAN 3

CLO2 |((a) Port Dickson beach has 4 m of saturated clay overlapped by a 4 m layer of sand.
The groundwater level is located 2 m from the surface. The unit weight of sand
is 19.5 kKN/m®, whereas the saturated unit weight of sand and clay are 21.5
kN/m® and 18.5 kN/m® respectively. Calculate the total stress, porc water
pressure, and effective stress at 8 m depth from the surface layer.
Pantai Port Dickson mempunyai lapisan tanah liat setebal 4 m yang ditindih
oleh lapisan pasir setebal 4 m. Aras air bumi berada pada paras 2 m dari
permukaan bumi. Berat unit pasir adalah 19.5 kN/m’, manakala berat unit pasir
tepu dan tanah liat tepu masing-masing adalah 21.5 kN/m3 dan 18.5 kN/m’.
Kirakan jumlah tegasan, tekanan air liang dan tegasan berkesan pada
kedalaman 8 m dari permukaan tanah.
[10 marks]
[10 markah]

CLO2 [ (b) Refer to Figure B3(b) and by using Rankine Theory, calculate the magnitude
and position of active thrust that acts behind the wall before a tensile crack
happens.

Merujuk kepada Rajah B3(b) dan dengan menggunakan Teori Rankine, kirakan
magnitud dan kedudukan tujah aktif yang bertindak di belakang tembok

penahan ini sebelum retak tegangan beriaku.
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DCC30093 : GEOTECHNICAL ENGINEERING

q = 35 kN/m?

7R3y

.

y = 17 kN/m?
3.5m b = 27°
0 C= 0 kN/m?
X
vy = 19 kKN/m®
6m ¢ = 30°
O C= 6.5kN/m?

Figure B3(b)/ Rajah B3(b)

[15 marks]
[15 markah]

SULIT



SULIT DCC30093 : GEOTECHNICAL ENGINEERING

QUESTION 4
SOALAN 4

CLO2 |(a) Figure B4(a) shows a sheet pile under the concrete dam in Tasik Kenyir. The
coefficient of soil permeability, k in this area is 3.42 x 10” mmy/s, Using flow
net graph under the concrete dam, determine the quantity of seepage in
m’/day/m.

Rajah B4(a) menunjukkan cerucuk keping di bawah sebuah empangan di Tasik
Kenyir. Pekali kebolehtelapan, k bagi tanah di kawasan ini adalah 3.42 x 1 0
mm/s. Dengan menggunakan graf jaringan aliran di bawah empangan konkrit,

tentukan kadar resipan dalam unit m*/hari/m.

S \
20m
Commeraro A -
Concrete dam / 20m
Empangan konkrit N
b Y.
J— s
] FTEE - \ g
¥ 5m
i5m s
Seire 15m Sheet pile /
20 m Cerucuk keping
impermeable Stracurn
Impermeable Stratum / Lapisan tak telap
A IELIJ.\J J.J_l'\“} [ L\WJWI& U‘Tluj
[10 marks)]
[10 markah)
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SULIT

(b)

DCC30093 : GEOTECHNICAL ENGINEERING

A slope is divided into 6 slices. The slices height, Z, width of slice, b and angle,
a are tabulated in Table B4(b). The soil propertics are as follows: y = 16.5
kN/m?, C = 13.5 kN/m? and @& = 15°. Analyse the slope factor of safety by using
Fellenius slices method.

Suatu cerun telah dibahagikan kepada 6 hirisan. Diberi nilai tinggi hirisan, Z,
lebar hirisan, b dan sudut, o. dimasukkan ke dalam Jadual B4(b). Ciri-ciri
tanah adalah seperti berikut: y = 16.5 kN/m?, C =135 kN/m? and & = 15°

Analisis faktor keselamatan cerun dengan menggunakan kaedah hirisan

Felenius.
Table B4(b) / Jadual B4(b)
Slices/Hirisan o’ Z (m) b(m)
1 -7 34 2.5
2 5 5.5 2.0
3 18 6.8 2.0
4 25 5.8 2.0
5 40 4.6 2.0
6 55 2.8 2.0
[15 marks]
[15 markah)
SOALAN TAMAT
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DCC30093 : GEOTECHNICAL ENGINEERING

LIST OF FORMULA FOR DCC30093 GEOTECHNICAL ENGINEERING

_Ms

* Vibw
_Gspw(1+w)
Po i14e
_Ms(1+w)
Py = Vv
_ Gspw
Pa 1+e

_ Pw

Pa 1+w
S=WG'S

e

_on
e—l—n
e
n_1+e

Pl =LL—PL
_w—PL
- PI

N, = e™" P tan®(45 + ¢ / 2)
N, = (Ny—1)kot¢

N, =2.0(Ng + 1) tang

gy = CulNg +yDNg + 0.5YBN,

4y = 1.3CuN¢ + yDN, + 0.4yBN,

qu = 1.3CuN; + yDN, + 0.3yBN,

oy = pgh=vh

u=vy,h

o, =0, +u

K _1—s£n6
271 +sind
_1+sin9
P~ 1—sing
Oq = kavz
o, = 2CVKa
P—R"[1+6e]
"B B
_B )?
=73
0 _Rytané
~ RH
Fos = K
T ur
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FOS CR%6
T wWd

Fos = <4
" NyZ

FOS = YCL + Wcosatan®

YWsina

C4R26, + CyR%0y

FOS = W

DCC30093 : GEOTECHNICAL ENGINEERING

N

Ah

l:ZE

Ne

Ux = yulhy — (—2,)]

Correction Table @ Earth Dam
o+ Aa
(Non Filter)
o 30 60 90 | 120 | 150 | 180
Aa 0371032025018 | 0.1 0
a+ Aa
12 SULIT
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