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SULIT DCC5163 : THEORY OF STRUCTURES

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 statically determinate truss is subjected to the external loads as shown in Figure Al. Given
the cross sectional area, A= 400 mm” and modulus of elasticity,E= 200 kN/mm?.

Sebuah kekuda boleh tentu statik dikenakan beban luaran seperti ditunjukian dalam Rajah
Al Diberi luas keratan, A= 400 mm’ dan modulus keanjalan, E= 200 EN/mm’.

(2) Identify the truss as shown in Figure Al is statically determinate.
Kenalpasti kekuda yang ditunjukkan dalam Rajah Al adalah boleh tentu statik.
[4 marks]
[4 markah)

(b) Determine the internal forces in each member of the truss due to the external load and a
vertical unit load at joint B.
Tentukan daya dalaman setiap anggota kekuda yang disebabkan oleh daya luaran dan
beban unit pugak pada sendi B.
[6 marks]
[6 markah]
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SULIT DCC5163 : THEORY OF STRUCTURES

(¢) Calculate the vertical displacement of joint B.
Kirakan anjakan pugak pada sendi B.

[15 marks]
[15 markah]

e 40 KN

im

AL am D 4m

30 kKN

Figure Al / Rajah Al
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QUESTION 2
SOALAN 2

(a) An overhang beam is subjected to the external loads as shown in Figure A2(a). Using
the Influence Line Diagram:
Sebuah rasuk juntai dikenakan daya luaran seperti ditunjukkan dalam Rajah A2(a).

Dengan menggunakan Gambarajah Garis Imbas:

S0 KN
20 KN/m l
00000000Q0RA0O00
Ay B 2
A C
, 5m . 3m ~ 2m

Figure A2(a)/ Rajah A2(a)

i. Calculate the vertical reaction at A and C.
Kirakan daya tindakbalas di A dan C.

[4 marks]
14 markah}
ii. Calculate the shear force at B.
Kirakan daya ricih di B.
[3 marks]
[3 markah]
iii. Calculate the bending moment at B.
Kirakan momen lentur di B.
{3 marks]
[3 markah]
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SULIT DCC5163 : THEORY OF STRUCTURES

(b} A simply supported beam of 14 m span is subjected to a series of concentrated loads as
shown in Figure A2(b). By using Influence Line Diagram;
Sebuah rasuk disokong mudah sepanjang 14m dikenakan satu siri beban tumpu seperti

ditunjukkan dalam Rajah A2(b). Dengan menggunakan Gambarajah Garis Imbas;

CLO3 i) Determine the maximum positive shear force at point B when a series of point load
Ca4 move from A to C.

Tentukan daya ricih positif maksima Ppada titik B apabila satu sivi beban tumpu

bergerak dari A ke C.

[7 marks]
[7 markah)
CLO3 it) Show the absolute maximum moment occuring under the 35 kN load.
C5 Tunjukkan momen maksimum mutiak berlaky di bawah beban 35 kN,
[8 marks]
(8 markah]

20 kN 35kN 10kN

C T c
m T 2m ,-A; S ﬁ

8m 6m

= } -

Figure A2(b) / Rajah A2(b)
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SECTION B: 50 MARKS
BAHAGIAN B: 50 MARKAH

INSTRUCTION:

This section consists of FOUR (4) structured questions. Answer TWO (2) questions only.
ARAHAN: '

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

QUESTION 1
SOALAN 1

A continuous beam is subjected to point load and uniformly distributed load as shown in
Figure B1. El is constant for each member.
Sebuah rasuk selanjar dikenakan beban tumpu dan beban teragih seragam seperti

ditunjulkan dalam Rejah B1. EI adalah malar bagi setiap anggota.

(a) Identify the values of Fixed End Moment for each span.
Kenalpasti nilai-nilai Momen Hujung Terikat pada setiap rentang.
[4 marks]
[4 markah)

(b) Determine Slope Deflection Equation by using the Slope Deflection Method.
Tentukan Persamaan Cerun Pesongan dengan menggunakan Kaedah Cerun Pesongan.
[6 marks]

[6 markah]
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SULIT DCC5163 : THEORY OF STRUCTURES

(¢) Calculate the Final Moment for each span by using the Slope Deflection Method.
Kirakan Momen Akhir pada setiap rentang dengan menggunakan Kaedah Cerun

Pesongan.
[15 marks]
[15 markah]
60 kKN 40kN
\ l l 20 kN/m
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N 2) il
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dm | Zm 3m ] 4m

I
| T T L] T

Figure Bl / Rajah Bl
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QUESTION 2
SOALAN 2

Figure B2 shows a frame that is subjected to point load and uniformly distributed load. EI is
constant for each member.
Rajah B2 menunjukkan sebuah kerangka yang dikenakan beban tumpu dan beban teragih

seragam. EI adalah malar bagi setiap anggota.
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Figure B2 / Rajah B2

(a) Identify the fixed-end moment value.

Kenalpasti nilai momen hujung terikat.

[4marks]
[4¢markah]

(b) Determine the Slope Deflection Equation using the Slope Deflection Method.

Tentukan Persamaan Cerun Pesongan dengan menggunakan Kaedah Cerun Pesongan.

[6marks]
[6markah]

(¢) Calculate the Final Moment for each span using the Slope Deflection Method.
Kirakan Momen Akhir pada setiap rentang dengan menggunakan Kaedah Cerun

Pesongan.

[15 marks]
[15 markah]
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SULIT DCCs163 . THEORY QF STRUCTURES

QUESTION 3
SOALAN 3

Figure B3 shows 5 continuous beam that Is subjected to point load and uniformly distributeqd
load. EJ is constant for each member,

Rajah B3 menunjukkan sebyqp, rasuk selanjar yang dikenakan bepay umpu dan bepgn

‘ lsa KN 80kN 12 KN/m
' 1
T ,

7
4 B
——— ' ' —
3m 3m 3m 12m
£7 = Constang
Figure B3/ Rajan B3
CLO] Identify the valyeg of Fixed End Moment for each Span
C1 Kenalpast; nijy; Momen Hujung Terikay pada setiqp rentang,
[4 marks]
(4 markah]
CLO1
2 Determine the Stiffness Factor and the Distribution Factor for each Span
Tentukan faktor Kekukuhan dgy, Faktor Agihay pada setigp rentang
[6 marks]
(6 markah]
CLO1
C3 Calculate the Finaj Moment for each Span by using the Moment Distribution Method

[15 marks]
[15 markah]
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SULIT PCC5163 . THEORY OF STRUCTURES

QUESTION 4
SOALAN 4

A non-sway frame is subjected o uniformly distributed load along the members as shown in
Figure B4. The value of EI is constant for each span and the value of Fixed End Moment are
shown in below.

Satu kerangka tidak huyung dikenakan beban teragih seragam seperti ditunjukkan dalam
Rajah B4. Diberi nilai EI adalah malar bagi setiap remang dan nilai momen hujung terikat

adalah seperti di bawah.

FEM g = -30KNm FEMaa = 30kNm FEMic = -40kNm FEMcg = 40kNm

f“m EN/m

% 6m
A

Figure B4/ Rajah B4
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(c)

DCC5163 : THEORY OF STRUCTURES

Identify the Stiffness Factor and the Distribution Factor.
Kenalpasti Faktor Kekukuhan dan Faktor Agihan.

[4 marks]
[4 markah]

Determine the Final Moment for each span using the Moment Distribution Method.

Tentukan Momen Akhir pada setiap rentang dengan menggunakan Kaedah Agihan

Momen.

Sketch the Shear Force Diagram and the Bending Moment Diagram.
Lakarkan Gambarajah Daya Ricih dan Gambarajah Momen Lentur.

SOALAN TAMAT

11

{6 marks]
[6 markah)

[15 marks]
[15 markah]
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DCC5163 - THEORY OF STRUCTURES

FORMULAE

1. Slope Deflection Method
Mag =2EI/Lap(204 + 0 - 3A /Lag) + FEMas
Mga =2El/Lpa(20g +84 -3A/Lpa) + FEMpa
Table 1 : Fixed End Moment

w
wL l
FEMap = - —— AS EB FEMps = —
8 N L»2 L2 8
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FEMgp=- —~ T FEMpa = —
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wl? w 2
FEMpp = - — A 0000000 00000 B FEMg4s = _i
12 L 12
2. Moment Distribation Method
1. Stiffness Factor
K =4EI/L (for Fixed or Continuous)
K = 3EI/L (for Pinned or Roller)
ii. Distribution Factor
DF=K/ZK
DF =0 (for Fixed)
DF =1 (for Pinned or Roller)
3. Statically Indeterminate Truss
E Pul/AE
i. Redundant Force, R=—"""—">—"""
Z uL/AE
ii. Internal Force, Fi=P;i+ i R
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SULIT DCC5163 : THEORY OF STRUCTURES

4. Displacement

Displacement caused due to external load, A =% PuL/AE

5. Influence Lines
i Ra=1-x/L, Rg=x/L
ii. Ve=—x/L , Ve=1- x/L
iii. Me=bx/L. , Mc=a(l - x/L)
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