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SECTION A

SHORT QUESTION (40 marks)

INSTRUCTION:
This section consists of TEN (10) structured questions. Answer ALL the questions.

QUESTION 1
Provide TWO (2) types of soil and rock [CLO1:C2]
— AQNvS - Ovin!C cotl /ep ¢t ) (4 marks )

~ Cedtwint @y
S v \j _ f?-u\&ub\\ ot

QUESTION 2

Undisturbed soil was taken from a construction site in Melaka. The collected data are as

follows.
Volume of soil =1.756 x 10°m’
Mass of tube =1.868 kg
Mass of tube and soil sample =5.021 kg
— <> Mass of tube and dry soil sample ~ =4.323 kg 2 "57’@
Calculate: ; / ”l ¥ /

a) Dry Density

b) Moisture content [CLO 1 : C3] W- _‘Y\,L
AVal

e = 00271 (4 marks)

/[’.—_'.{—JCL ¥ 1077
QUESTION 3
Define the following terms : [CLO1 :Cl1]

a) Liquid limit (LL)
*orde, '(,)l\{\-‘l_'!_‘_\r Aol

b) Plastic limit (PL)

kudios

(4 marks)
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QUESTION 4

Cone Penetration Test

Pen%trgtion (mm)
N /
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Moisture Content ( %)
Figure A(4)

Based on Figure A(4), calculate the value of Plasticity Index (PI) if the plastic limit is
33%.[CLO1 :C2]

(4 marks)

QUESTION 5

State TWO (2) differences between Standard Proctor Compaction Test and

Modified Proctor Compaction Test. [ CLO 1: C2 ]
(4 marks)

QUESTION 6

a) The difference between total stress and pore water pressure is called effective stress.

Define pore water pressure. [CLO1:C1]
(2 marks)

b) List TWO (2) factors that affect soil stress. [CLO1:Cl1]
(2 marks)
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QUESTION 7
List down FOUR (4) important problems in soil engineering in relation to shear strength.

[CLOIL:CI]

(4 marks)
QUESTION 8§
Sketch the Coulomb graph for: :[CLO1:C3]
(a) Cohesionless soil
(b) Cohesive soil
(4 marks)
QUESTION 9
Identify TWO (2) tests for permeability in laboratory. [CLO1:C1]
(4 marks)
QUESTION 10
Explain about consolidation concept using spring analogy process.[CLO1:C2]
(4 marks)

Page 4 of 8



CONFIDENTIAL CC 304: GEOTECHNICS 1

SECTION B

ESSAY (60 marks)

INSTRUCTION:

This section consists of FOUR (4) essay questions.

Answer THREE (3) questions only.

QUESTION 1

a) Rock can be divided into three types. State and explain the three types of
rock.[CLO1:C2]
(9 marks)

b) Determine void ratio, porosity and degree of saturation of a soil sample with the
given data below.[CLO1:C3]

Masses of soil sample, My = 1013g

Vol. of soil sample, V1 = 585.0cm’
Specific Gravity, Gs =2.65
Moisture Content, m =12.1%
(11 marks)
QUESTION 2
a) Explain the following types of soil [CLO1:C2]
i}  Top soil
ii) Residual soil
iii) Transported soil
(9 marks)
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b) The mass of 0.0196 m’ of a soil sample is 35.6kg. After the soil is oven dried for 24
hrs, the mass of the soil is 31.2 kg. The specific gravity of the soil is 2.71. Determine the
following: [CLO1:C3]

i) Bulk density

it) Dry density

iii} Moisture content
iv) Void ratio

v) Degree of saturation
(11 marks)

QUESTION 3

a) When a standard compaction test was performed on samples of heavy clay at four

different moisture contents, the following dry densities were obtained:

Table B (3)
Sample number 1 2 3 4
Water content (%) 30 324 | 345 36
Dry density (kg/m’) 1670 1690 | 1680 | 1660

To obtain another point on the dry density versus water content curve, another sample

was subjected to the same compactive effort and the following data were obtained:

Mass of mould + compacted wet soil =8256 ¢
Mass of mould =5980 g
Capacity of mould = 1000 cm?
Mass of sample taken from mould =246 ¢
Mass of sample after thorough drying =185g
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Make use of the above-mentioned information to determine the maximum dry density

and the optimum water content.[CLO1:C3]

(12 marks)

b) A layer of saturated clay 4 m thick is overlain by sand 4 m thi thJCk Water table bemg 3
| E——
m below ground s_urface The saturated unit weight of the sand is 19 kN/m and of the

clayis 20 kN/m the unit weight of sand above gpund water table i is 17

"KN/m’ Determine effectlve stress in depth 8m from surface of earth

_______ PR

s ,'.,‘r

0 (T | = 8 . (8 marks)
Wil TS ‘ vl 1Ay
| ¢ e /N! | = -:'r(;
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20“)
e | _ \C\LlﬂJt
QUESTION 4 A o ve

a) The process of consolidation leads to a decrease in the void ratio and increase in the

effective stress. Define consolidation in geotechnics term.[CLO1:Cl1]
(2 marks)

b) An undrained shear box test was carried out on sandy clay and yielded the following

results. Determine the apparent cohesion, ¢ and angle of friction for the soil, ®.

[CLO1:C3]
Table B (4)
Sample A B C
Normal stress (kN/m”) b 200 300 400
Shear stress at failure (kN/m®) () 113 141 167
01 AN 41 L4 7(9 marks)
| 6
4| 29O
S
| 1, 0
1SA
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¢) During a test using falling head permeameter the following data were recorded.

Determine the coefficient of permeability, k of the soil.[CLO1:C3]

Standpipe area =400 mm’
Permeameter sample area =2800 mm?
Permeameter sample height =50 mm

Initial water head in standpipe  =1000 mm
Final water head in standpipe =~ =200 mm

Time for decreasing water head =15s (9 marks)
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R Perihalan Simbol Nama Tipikai Kritiria Pengelasan
Kump. Tanah Berbutiran Kasar
Kerikil gred baik, campuran kerikil- | Cu = D/ Do > 4
< GW pasir, sedikit atau tiada yang halus 1<Cec= D'/ (DuDe) < 3
g |3 ez —— .
’g 3 Kerikil gred tak baik, campuran kerikil- | Tidak memenuhi keperluan GW
L} 5 GpP pasir, sedikit atau tiada yang halus.
52 | ¥
23
3 A Kerikil bertansh kolodak, campuran | Had Atterberg D1 atas ganisan
g : GM kelodak kerikil-pasir. di bawah A dengan
.g Z 8 garisan A atau 4<P[<7 adalah

?l s _i %ﬂ % Pl<4 kes sempadan,
T £ | = = Kerikil bertanah liat, campuran tanah liat | Had  Atterberg | PETIU
£ g E Ge | kerikil-pasir. di atas garisan A | MenBgunakan
g = at = kedua-dua
B b au PI>7 :

58 N E simbol.

0
5 : SW Pasir gred baik, pasir berkenkil, sedikit | Ca = Dgy/ Din > 6
E é " -E atau tiada yang halus. | < Ce = D/ (DyoDgo) < 3
Z ] -§ Sp Pasir gred tak baik, pasir berkerikil, | Tidak memenuhi keperluan SW
= a8 ‘g sedikit atau tiada yang halus.
4 a
= Had Auterberg Had plotan
A M Pasir bertanah kolodak, campuran pasir- | 9 bawah dalam zon rapat
:2 : kelodak garisan A atau dengan 4<P|<7
> 5 3 PI<4 adatah kes
< %a_;"? Pasir bertanah liat, campuran pasir- tanah | Had  Atterberg sempadan, perfu
~ § £ sC liat. di atas garisan A | Menggunakan
G atau PL > 7 kedua-dua
A B simbol
Kelodak tanpa organik dan pasir yang | 1. Tentukan peratus pasir dan
ML amat halus, habuk bawan, pasir halus kerikil dari graf lengkung saiz
bertanah kelodak atau bertanah liat atau butiran
- keiodal_c bertanah liat dengan sedikit | 5 Bergantung  kepada  peratus
= keplastikan. butiran halus (lebih kecil dari
g S ayak No. 200), tanah berbutiran
5 2 Tanah liat tanpa organik mempunyai kasar dikelaskan seperti berikut.-
© :"J cL keplastikan rendah atau sederhana, tanah <5%: GW, GP,SW, SP
g = liat berkerikil, tanah liat berpasir, tanah >12%: GM, GC, SM, SC
2, 2 liat sahaja N 5 .

. g - 5~12 % . kes sempadan, perlu
2T menggunakan kedua-dua simbol.
E'§ oL Kelodak organik dan tanah liat organik } Nota
g - bertanah kefodak mempunyai keplastikan | GW - Well grade graval
28 randah. GP - Poorly graded gravel
.‘2 : H Kelodak tanpa organik, miseous atau GM - Silty gravel
5 Z e MH | diatomascous halus berpasir atau tanah gc - Clayey ggavcl 4
g% i berkelodak, kelodak elastik. W = Vel grade san
= > 8 = : - — SP - Poorly graded sand

< g CH Tanah liat tanpa organik mempunyai | M . Silty sand
; 2 keplastikan tinggi, tanah Ii.at subur. SC . Clayey sand
3= Tanah  liat  organik  mempunyai [ ML - Siit with low plasticity
C] OH keplastikan sederhana hingga tmnggi, | CL - Clay with low plasticity
Cl kelodak organik. OL - Organic with low plasticity
- MH - Silt with high plasticity
3 o CH - Clay with high plasticity
g = Pt Tanah gmbu_t dan lain-fain tanah dengan | OH - Organic with high plasticity
= é organik tinggi. Pt Peat
20
(=]

Jadual Sistem Pengelasan Tanah Bersekutu
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Table for Unified Soil Classification (USCS)

Laboratory Classification Criteria

. : p Group i .
Field Identification Symboals Typical Names
Procedure .
4 Well Graded gravels, gravels-sand Cu = Dg/Dp>4
5 ‘ led g g
s g o 3 GW mixures, little or no fines. ] < Ce = Do/ (D1oDeo) < 3
L o o=
5 g g © Poorly Graded gravels, gravels-sand Not meeting soil gradation requirements for GW
E T GP mixures, litthe or no fines.
E | Bk
= 8w, 8 . . . . 7
< ©=9 g Silty Gravel, poorly graded gravel- Atterberg Limit | Above A line with 4<PI<7 are
5 é 3 o= GM sand, silt mixtures below A line or | borderline cases, requiring use of dual
= e % Pl<4 symbol
=
RS 2?' - S Clayey gravels. poorly graded gravel- | Atterberg Limit
° 2 - g GC sand, clay mixture above A line or
£ g Pi>7
& : :
v W Well Graded sands, gravelly-sand, little | Cu = Do/ Dy > 6
g § g N g or no tines. 1 <Ce = Dlw'f (DD < 3
&% g8 5
% "E Y 3 sp Poorly Graded sand, gravelly-sand, Not meeting soil gradation requirements for SW
5 @ .2 = little or no fines.
£ o .2 e
T | 8<E
= RS SM Silty sand, poorly graded sand-silt Atterberg Limit | Above A line with 4<PI<7 are
g =5 . & . ; e
£ g7 g mixtures below A line or | borderline cases, requiring use of dual
v o : = Pl<4 symbol
(=} b e
= § Z = Clayey sand, poorly graded sand-clay | Atterberg Limit
= o sC mixture. above A line or
3 Pi>7 d
- Inorganic silts and very fine sands, rock | 1. Determine per percentages of gravel and sand from grain
g ML flour, silty or clayey fine sand with curve
] slight plasticity 2. Depending on percentage of fines fraction smaller than
5 g No 200 sieve size, coarse grained soils are classified as
wy ) y .
£ > § Inorganic clays of low to medium follow:-
r.g 'E v CL plasticity, gravelly sands, sandy clays, < 5% GW.GP, SW, SP
g _"_-’! 3 silty clays, clean clays >12%: GM, GC, $M, SC
! v 5-12%: borderline cases, requiring use of dual
" § symbol
;FS ;2 oL Organic silts and organic silty clay with
25 low plasticity.
§% Inorganic silt , miseous or
Q % e MH diatomaseous fine sandy or siltysoils, 7
EE s elastic siit P
[T iy Ei
= E A CH Inorganic clays of high organic E
i 2 plasticity z
E - e“’
-1 L Organic clays of medium to high :
E Ol plasticity g -
=
= = 1
g = 3 Pt Peat and other organics soils
& -?-TD é i 1
S -]
2 g it Lot 141
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