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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

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) Structure is a combination of members connected together to serve a useful
purpose. Identify FIVE (5) types of structure in Civil Engineering.
Struktur adalah gabungan ahli yang dihubungkan bersama untuk menghasilkan
tujuan yang berguna. Kenal pasti LIMA (5} jenis struktur dalam Kejuruteraan

Awam.
[5 marks]
[3 markah)
(b)  Explain FOUR (4) types of beams with the aid of diagrams.
Terangkan EMPAT (4) jenis rasuk dengan bantuan gambar rajah
[10 marks]
[10 markah|
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(c)

DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

A concrete block as shown in Figure Al(c) carrying a compressive load of
120kN. The block is shortened by 0.03mm. Given the diameter of concrete
block is 20mm. Calculate the value of direct stress, strain and modulus of
elasticity of the concrete block.

Satu blok konkrit seperti ditunjukkan dalam Rajah Al(c) menanggung beban
mampatan sebanyak 120kN. Blok tersebut mengalami pemendekan sebanyak
0.03mm. Diameter blok konkrit ialah 20mm. Kirakan nilai tegasan terus,

terikan dan modulus keanjalan blok konkrit

120kN

>

400mm

-

Figure Al{(c) ! Rajah Al(c)

[10 marks)]
(10 markah)
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

QUESTION 2
SOALAN 2

(a) i. There are two important engineering terms in bending stress beam which are
centroid and second moment of area. Explain the meaning of centroid and
second moment of area with formula and its units.

Terdapat dua istilah penting kejuruteraan dalam tegasan lentur rasuk iaitu
sentroid dan momen luas kedua. T erangkan maksud sentroid dan momen luas
kedua beserta dengan formula dan unit.
[5 marks]
[5 markah]

ii. Figure A2(a)ii shows an L-section of beam. Calculate the centroid of the section
at x-axis. |
Rajah A2(a)ii menunjukkan sebuah rasuk berkeratan L. Kira sentroid keratan

tersebut pada paksi-x.

20mm
<«

A

200mm

I 20mm

150mm
Figure A2(a)ii/ Rajah A2(a)ii
[8 marks]
[8 markah]
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

(b)

(©)

Three steel plates as shown in Figure A2(b) are connected 'by a bolt of 16mm
diameter. Determine the shear stress in bolt.
Tiga kepingan keluli seperti ditunjukkan dalam Rojah A2(b) disambungkan

dengan menggunakan bolt berdiameter 16mm. Tentukan tegasan ricih di

dalam bolf tersebur

L [ 100KN
200kN ] ]
L _|m— 100kN
C_J
Figure A2(b) / Rajah A2(b)
[6 marks]
[6 markah]

A uniformly distributed load and a point load are imposed on a cantilever beam
as shown in Figure A2(c). By using moment area method, illustrate the moment
area diagram for the loaded beam. Given Ay = 80kN and M4 = -300kNm.
Beban teragih seragam dan beban tumpu dikenakan ke atas rasuk julur yang
ditunjukkan dalam Rajah A2(c). Dengan menggunakan kaedah momen luas,
lakarkan gambarajah momen luas bagi rasuk tersebut. Diberikan Ay = 80kN dan
My = -300kNm.

20kN
30kN/m

YYYY JF VY

Figure A2(c)/ Rajah A2(¢c)
[6 marks]
[6 markah]
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DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

SECTION B: 50 MARKS
BAHAGIAN B: 50 MARKAH

INSTRUCTION:
This section consists of FOUR (4) subjective questions. Answer TWQ (2) questions

only.

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

sahaja.

QUESTION 1
SOALAN 1

Based on simply supported beam in Figure B1:

Berdasarkan rasuk tupang mudah pada Rajah B1:

(b)

10kN

|
I Im 3m

Figure B1/ Rajah Bl

Identify all reactions of the beam.

Kenal pasti semua nilai tindakbalas pada rasuk.
[5 marks]
|3 markah]

Iustrate shear force diagram (SFD) completed with relevant important values,

Lakarkan gambarajah daya ricih (GDR) dilenghkapi dengan nilai-nilai penting
yang berkaitan

[10 marks]

[10 markah]
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

{(c) Hlustrate bending moment diagram (BMD) completed with relevant important
values.
Lakarkan gambarajoh momen lentur (GML) dilengkapi dengan nilai-nilai
penting yang berkaitan.
[10 marks]
[10 markah]

QUESTION 2
SOALAN 2

A symmetrical I-section beam as shown in Figure B2 is subjected to a load of 60kN
and carries a uniformly distributed load of 15kN/m along the whole span.
Satu rasuk berkeratan I- semetri seperti dalam Rajah B2 menanggung beban 60kN dan

dikenakan beban teragih seragam 15kN/m di sepanjang rasuk.

150mm

4
Y

25mm

25mm -» <

25mm

Figure B2/ Rajah B2

(a) Identify the position of neutral axis for the cross-section beam.
Kenal pasti kedudukan paksi neutral terhadap keratan rentas rasuk,
[5 marks]
|3 markah]

(b)  Calculate the value of second moment of area for the beam cross section,
Kirakan nilai momen luas kedua terhadap keratan rentas rasuk tersebut.

(10 marks]

[10 markah)
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

(©) Ilustrate the bending stress distribution diagram with the value of maximum
bending stress for beam cross section (compression and tension)
Lakarkan gambarajah taburan fegasan lentur dengan nilai tegasan lentur
maksimum pada rasuk (mampatan dan tegangan).
[10 marks]
[0 markah)

QUESTION 3
SOALAN 3

(a) Three steel plates as shown in Figure B3(a) are connected together by three bolts
of 12mm diameter. Identify the value of shear stress.
Tiga keping plat keluli seperti ditunjukkan dalam Rajah B3 (a) disambungkan
bersama menggunakan tiga bolt berdiameter 12mm. Kenal pasti nilai tfegasan

ricih.

~

R N N

— 20kN

40N

™
N R R NN

—p 20kN

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

[3 markah]
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DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

A rectangular section beam as shown in Figure B3(b) is subjected to a shear
force of 20kN. Calculate shear stress at 25mm distance from top to neutral axis
section.

Satu rasuk berkeratan segi empat tepat seperti dalam Rajah B3(b) telah
dikenakan daya ricih sebanyak 20kN. Kirakan tegasan ricih pada jarak 25mm

dari atas hingga ke paksi neutral keratan.

SkN/m

¥ y ¥ f Y l
fe

[
>

150mm ¥

A

dm

50mm

Figure B3 (b) / Rajah B3(b)
[10 marks]
[0 markah]
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

CLO2 | () A T section beam as shown in Figure B3(c) is subjected to a shear force of 50kN.

Given centroid, § = 67.78mm and second moment of area Ixx = 3.137x1 0°mm®,
Calculate the value of shear stress at neutral axis, flange and junction of the web
includes with shear stress distribution diagram.

Satu rasuk berkeratan T seperti dalam Rajah B3(c) telah dikenakan daya ricih
sebanyak S0kN. Diberikan nilai kedudukan sentroid ¥V = 67.78mm dan momen

luas kedua Fex = 3.137x10°mm’.  Kirakan tegasan ricih pada paksi neutral,
bebibir dan persimpangan web beserta dengan gambarajah taburan tegasan

ricih.

100mm

A
v

20mm

[
»u

—p «— 20mm
80mm

Figure B3(c) / RajahB3(c)
[10 marks]
[10 markah|
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SULIT DCC20053;: MECHANICS OF CIVIL ENGINEERING STRUCTURES

QUESTION 4
SOALAN 4

Based on Figure B4:
Berdasarkan Rajah B4.:

10kNm
20kN/m 25kN

ee!
]

A &
A

A UO

¥
F 3
4
F 3

5m Im 2m

Figure B4 / Rajah B4

CLO2 |(a) By using Macaulay’s method, show the moment equation for simply supported
beam as shown in Figure B4.
Dengan menggunakan kaedah Macaulay, tunjukkan persamaan momen lentur
untuk rasuk disokong mudah seperti yang ditunjukkan dalam Rajah B4.
[5 marks]
[5 markah]

CLO2 |(b)  Determine the slope and deflection equation completed with values of C; and
Cz by using Macaulay’s method.
Tentukan persamaan kecerunan dan persamaan pesongan yang dilengkapi
dengan nilai-nilai Cr dan C; dengan menggunakan kaedah Macaulay.
[10 marks]
[0 markah)
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SULIT DCC20053: MECHANICS OF CIVIL ENGINEERING STRUCTURES

CLO?2 (©) Calculate slope and deflection at point B by using Macaulay’s method. Given
E=210GPaand I = 125 x 10%mm”.
Kirakan kecerunan dan pesongan pada titik B dengan menggunakan kaedah
Macaulay. Diberi, E = 210GPa dan I = 125 x 10°mm”.
[10 marks]
[0 markah)

SOALAN TAMAT
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LIST OF FORMULA FOR DCC20053 MECHANICS OF CIVIL ENGINEERING

STRUCTURES

L o=2 5. Z=J§
2 €=6L_L 6. a=¥xy
4 Ly =22+ Ad? por="

TABLE 1 MAXIMUM MOMENT FORMULA FOR SPECIFIC BEAM AND LOAD

Beam with specific load

Maximum moment

|
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| I
L/2 ! :

L2
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L2
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TABLE 2 GEOMETRIC PROPERTIES OF AREA

Shape Area, A Centroid, X
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