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SULIT DCC3103: GEOTECHNICAL ENGINEERING

SECTION A: 50 MARKS
BAHAGIAN A: 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 the types of rocks and explain ONE (1) of them.

Senaraikan jenis-jenis batuan dan terangkan SATU (1) daripadanya.

(b) Explain clearly about residual, transported and organic soil.

[6 marks]
(6 markah)

Terangkan dengan jelas mengenai tanah baki, tanah terangkut dan tanah

organik.

[9 marks]
[9 markah]

(c) The result of Three Axial Flow Series Test for soil sample is shown in Table 1c.

Calculate the value of ¢ and @ for this soil.

Keputusan Ujian Tiga Paksi untuk sampel tanah adalah seperti

Kirakan nilai ¢ dan O untuk tanah tersebut.

Jadual Ic.

A B C D
Minor normal stress
Deviator stress . o )
Gsl_ G’; (l\N/I‘I‘Iz) 286 374 513 652
Major normal stress = B A .
0',] (l\N/m’) 386 574 863 1152
Table 1¢ / Jadual Ic
[10 marks]

(&)

[ 10 markah]
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DCC3103: GEOTECHNICAL ENGINEERING

QUESTION 2

SOALAN 2

(a) Explain FOUR (4) factors in selection of a foundation.

Terangkan EMPAT (4) faktor yang diambilkira dalam pemilihan asas.

[8 marks]
[8 markah)

(b) The strip foundation was built at a depth of 3m underground to carry the load

from a structure. Site investigation was conducted and found that the soil has the

following data:

Sebuah asas jalur dibina pada kedalaman 3m di dalam tanah bagi menanggung

beban yang dikenakan dari struktur. Satu penyiasatan tapak telah dijalankan di

sekitar kawasan pembinaan dan mendapati tanah tersebut mempunyai ciri-ciri

seperti berikut:

Unit weight of soil = 19 kN/m’

Berat unit tanah

Unit weight of saturated soil = 21 kN/m’

Berat unit tepu

Cohesion of soil = 55 kN/m?

Kejelekitan tanah

Friction angle of soil = 15°

Sudut geseran tanah

Ground water level = at the surface of soil
Aras air bumi di permukaan tanah

Calculate the ultimate bearing capacity of the soil.

Kirakan keupayaan galas muktamad tanah tersebut.

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

CLO2 | (c) Determine the size needed if square foundation is being used. Given design load =

- 500kN and factor of safety = 2.9.

Tentukan saiz yang diperlukan sekiranya asas berbentuk segiempat sama

digunakan. Diberi beban rekabentuk = 500 kN dan faktor keselamatan =

29
[8 marks]

(8 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 questions. Answer TWO (2) questions.

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

QUESTION 1
SOALAN 1

(a) A soil sample has a mass of 48 kg and the volume is 0.026 m’. After drying it in
an oven for 24 hours, the mass reduced to 39 kg. The specific gravity is 2.65.

Calculate:

Satu sampel tanah mempunyai berat 48 kg dan isipadu sebanyak 0.026 nr.
Selepas dikeringkan di dalam oven selama 24 jam, beratnya menurun menjadi 39

kg. Diberi nilai GS sebanyak 2.65. Kirakan:

1. Moisture content, m

Kandungan lembapan, m

ii. Dry density, pq

Ketumpatan kering, p4

iii. Void ratio, e
Nisbah lompang, e
[13 marks]

[13 markah]
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SULIT DCC3103: GEOTECHNICAL ENGINEERING

(b) A standard proctor compaction is tested to the soil sample. A result is shown

below:

Ujikaji pemadatan proctor piawai telah dijalankan ke atas satu sampel tanah.

Keputusan vjikaji ditunjukkan di bawah :

Bulk Density,
Ketumpatan pukal, pb 2040 2122 2450 2010 2020
(kg/m’)
Moisture Content
Kandungan lembapan, m 10 12 14 16 18
(%o)
-
Table B1(b) / Jadual B1(b)
i. Draw a curve of dry density versus moisture content
Lukiskan lengkung ketumpatan kering melawan kandungan lembapan
[8 marks]
(8 markah]
ii. Determine the value of maximum dried density (pgmax) and optimum
moisture content, (Woptimum) from the graph.
Daripada graf; tentukan nilai ketumpatan kering maksima (pgmay) dan
kandungan lembapan optimum
[4 marks]
[4 markah)

6
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SULIT DCC3103: GEOTECHNICAL ENGINEERING

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. Interpret:

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. Nilaikan:

1. Total thrust of sand on the wall.
Jumlah tujahan tanah pasir ke atas tembok penahan.
[4 marks]
[4 markah)

ii. Total thrust of sand on the wall, if there is groundwater level 3m below the

sand surface and 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 dan berat unit tepu tanah
pasir ialah 30 kN/nt’

[9 marks]

[9 markah)

SULIT



SULIT DCC3103: GEOTECHNICAL ENGINEERING

CLO2 | (b) A retaining wall is built during the excavation activity as shown in Figure B2(b)
C4 to bear two soil layers behind it. Despite of passive pressure in front of the

retaining wall.

Sebuah tembok penahan dibina semasa kerja pengorekan dijalankan seperti
dalam Rajah B2(b) untuk menanggung dua lapisan tanah di belakangnya.

Dengan mengabaikan tekanan pasif di hadapan tembok penahan tersebut.

i.  Draw the active side pressure that acting on the rear wall.
Lukiskan tekanan sisi aktif yang bertindak di belakang tembok.
[2 marks]
[2 markah)

ii.  Analyze the magnitude and location of the active thrust of land behind the

wall based on Rankine theory.

Analisis magnitud dan kedudukan tujah aktif tanah di belakang tembok

tersebut berdasarkan teori Rankine.

Y= 20 kN/ln Im
=30°

9
C =0

v = 24 kN/m
¢ =35° 4m
C = 20kN/m?

Figure B2 (b) /Rajah B2 (b)
[10 marks]

[10 markah)
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SULIT DCC3103: GEOTECHNICAL ENGINEERING

QUESTION 3
SOALAN 3

CLO2 (a) 1. Choose ONE (1) factor that cause the failure of the slope.
C3 Pilih SATU (1) faktor yang menyebabkan kegagalan pada cerun.
[4 marks]

(4 markah)]

ii. Slope failures can be divided into several types. Sketch the following slope

failures:

Kegagalan cerun boleh dibahagikan kepada beberapa jenis. Lakarkan

kegagalan cerun jenis berikut:

-Flow slide

Gelangsar aliran

-Fall or collapse

Jatuh dan runtuh

-Translational slide

Gelangsar Translasi
[6 marks]

[6 markah]

9 SULIT




SULIT DCC3103: GEOTECHNICAL ENGINEERING

CLO2 (b) From Total Stress Analysis method, determine factor of safety based on Figure
C4 B3(b).

Daripada kaedah Analisis T egasan Jumlah, dapatkan nilai faktor keselamatan
berdasarkan Rajah B3(b).

Given :

Diberi :
y = 16 KN/m’
¢ = 24.6 KN/m?
W =B point
W = titik B

Figure B3(b)/Rajah B3(b)

[15 marks]
(15 markah]
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SULIT DCC3103: GEOTECHNICAL ENGINEERING

QUESTION 4
SOALAN 4
cLoz |@
C3 i. Interprete flow net.

Tafsirkan maksud jaringan aliran.
[5 marks]
[5 markah)

ii. Sketch the flow net of concrete dam and explain clearly about the

equipotential (N¢) and flow lines (Ny).

Lakarkan jaringan aliran bagi empangan konkrit dan terangkan
dengan jelas mengenai garis sama upaya (N, ) dan garis aliran (Ny).

[10 marks]

[10 markah)

CLO2 (a) Figure B4(b) below shows one dig of sheet piling on sandy soil. If the coefficient

C4 of permeability (k) is 7.3 x 10~ mm/sec. Determine:

Rajah B4(b) menunjukkan satu korekan cerucuk keping pada lapisan tanah pasir.

Jika diberi pekali kebolehtelapan (k) tanah adalah 7.3 x 1 0% mm/s. Tentukan:

i. The value of equipotential (N ) and flow lines (N¢ ) from a flow net.
Nilai garis sama upaya (N, ) dan garis aliran (Ny) daripada jaringan

aliran.

ii. The quantity of seepage, Q in m>/hour/m length.

Kadaralir resipan, Q dalam unit m’/jam/m panjang.

iii. The pore water pressure at point P.

Tekanan air liang pada titik P.

I SULIT




SULIT DCC3103: GEOTECHNICAL ENGINEERING

1.0 m

UMWY
6.0m

l GWLY

0.5m
5777 iy /T
4.0m
70m  p°
- 12.0m J’— Sandy soil
. Tanah berpasir

= ///////////////////////f//////////////////////////////////?Z

Impermeable Layer
Lapisan tak telap

Figure B4(b)/Rajah B4(b)

[10 marks]|
(10 markah)

SOALAN TAMAT

2 SULIT






+ 45056 90'61E 88°992 99'eL8 90'616 | 8999z SLESIL | SLGLy 19 LpE 08
9998 | ofzze 02'66 | 59'925 0s2zz_ | gzest 19ErL 59282 62'952 8b
| S92z | 0885t 0128} 04928 05°851 01'Z5] 96°92% 6702 22951 3
B O T TR T T T T 6Z€LL - | b2el) Sv_
85691 | IESH 168} 111z 161 Em 62852 | _priv $6161 by
96 €11 1£58 R ZEBEL ) HLTE 69591 52°30¢ VEGIT! e -

vS 62 0zv9 1662 6926 02'¥9 19z 62001 1218 99'S6 oy
T ues [ eser 5619 £0'79 EG'8Y SE'}9 LYEL 5519 0522 8E
500y 5048 6508 ey | 5oue 6505 0415 9kzy £5°E9 9€
z6ee 0EEE 2yor siee . | offe ziop ov'2y iy SLZ8 S¢
LUge ez a1°ey SUIE 6z al'zy 9808 05'9€ v92G ve
8Lz 81'€2 6¥5E 2022 aLeg 6158 E 259z yOrr | e
LS opel 7108 95} 08l 108 £4°6) 92z 9148 0g
0 2Lyl 085z 6Lk 2L 0852 S1SH 1AL 1518 82
P 511 522z 00 SBiL 5Tee DAY [ERy! 6042 92
9.7 990} 220z L9 99°0 2L02 0L'6 2Lk EL'Sz 52
945 098 Ze6h 248 096 2E6L 858, or'hy 9 2
e 204 8691 207 T 8991 199 616 £2°02 22
EgFL 182 0r'g £8bl 5y vyl 6971 0z
01'Es 002 925 01El 5% 09 2551 gl
or'l ¥EY £9'11 5] vEY £9'L1 b2 26y 89l 91

sy VEE 86°01 €1} 6T 860} 052 N | sv 982 51 <
18T 65°¢ LED1 60 65°% ZE0} €22 20y iz pi
E90 67 w26 090 162 826" 0L’} 62°¢ 8401 zs
__BEGC e pEE 1£0 %z V58 1zl 69 . 09 or
220 0z £5'2 120 902 £5L 160 122 09°'g B
o 2Ly 1eg £0 2L 199 290 181 erz | 9
200 a7 67’9 o0 | J5 67' 050 9l oL g
500 e 618 V00 £ 610 860 61 169 ¥
100 0z £9'S 100 0z'} £9'5 810 2z’ ~02'9 z
: 000 000 00} 06 0

N N N (s331v30) ¢
ROV EL NOILOIMA 40 TNy

HYIHS TY*INID HOd SHOLOVH ALIDVdYD GZE\__._. 9




T




LAMPIRAN FORMULA (CC502 - GEOTECHNICS 2
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STRIP FOUNDATION

e = SN Y DNg + 05y BN,
CIRCLE FOUNDATION
G = 1.3¢,N.+yDMg + 0.3¢ BN,
SQUARE SPREAD FOUNDATION
qu = L3N +vDNg + 0.4+ BN,
RECTANGLE SPERAD FOUNDATION

G = N, [1+ 0.3 (B/L) +y DNq = 0.5y BN,[1-0.2 (B/L)]

Taylor Stabilization Chart
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