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1. (a) For the structures shown in Figure l(i) and (ii) below, check the corresponding

statical determinacy.

Semak kebolehtentuan statik untuk struktur yang ditunjukkon dalam Roiah I (i) dan

(ii) .

[4 marks / markah)

. Hinee ioint

1c

A, C: pinned supports

B : fixed support

(i)

A, B: fixed supports

C: pinned support

(ii)

Figure I Rajah I

(b) Figure 2 shows a cantilever frame subjected to a horizontal load of 50kN at point B

and a uniformly distributed load of l5kN/m along member BC. The distributed load is

acting in direction perpendicular to the axis of member BC. Point A is fixed. Draw

the shear force and bending moment diagrams for the frame. Sketch also the

qualitative deflected shape.

Rajah 2 menunjukksn satu struktur kerangka. Satu bebon ufuk tertumpu 50kN

bertindak pada titik B manaknla satu beban teragih seragom ISAN/m bertindak di

sepanjang anggota BC. Arah tindaksn beban teragih seragam adalah bersudut tepat

kepada patrsi anggota BC. Titik A adalah penyol<ong tegar. Lukiskan gambaraiah

daya ricih dan momen lentur untuk kerangka berkenaan. Lakarkan iuga bentuk

terpesong kualitatif.

[6 marks / markah]
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Figure / Rajah 2

The beam shown in Figure 3 is subjected to two concentrated loads of l00kN and

50kN at B and D, respectively. Determine the slope and vertical displacement at point

B and D of the beam using the conjugate-beam method and assume the modulus of
elasticity of the beam as 200GPa. The beam has a moment of inertia 210xl06mma.

Rasukyang dituniukkan dalam Rajah 3 menanggung dua beban tertumpu l00kN dan

50kN iaitu masing-masing di B dan D. Tentukan cerun dan anjaknn pugak di B dan D

rasuk tersebut dengan menggunakan kaedah rosuk-konjugat dan anggap modulus

keanjalan rasuk sebagai 200GPa. Rasuk tersebut mempunyai momen inersia

2l0xl06mma.

[20 marks / markah]

8.0m

Figure / Rajah 3



shows four plane trusses. Check for the
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statical determinacy of the

kebolehtentuan statik kekuda
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3. (a) Figure 4(a)

trusses.

Rajah 4(a)

berkenaan.

menunjukkan empat kekuda satah. Semak

14 marks/,marknhl

(b) Figure 4(b) shows a plane trusses with pinned supports at A and E. Find the reactions

at supports A and E.

Rajah 4(b) menunjukkan satu kekuda satah yang dicemat di penyokong A dan E. Kiro

nilai daya tindakbalas di penyokong A dan E.

[6 marks I marknh]

. 
t 

..

(c) Determine forces in member BD, CD and CE for the truss shown in Figure a@) by

using section method and classify whether they are in tension or compression.

Kira dayo dalam anggota BD, CD, dan CE bagi kekuda dolam Raiah 4(b)

menggunakan kaedah keratan. Nyatakan sama ada anggota tersebut mengalami daya

mamp at an at au t e gangan.

[6 marks I markah]

(d) Determine forces in member AB and AC for the truss shown in Figure 4(b) by using

joint method. Classify whether they are in tension or compression'

Kira daya bagi anggota AB dan AC menggunakan kaedah sambungan. Nyatokan

samada anggota tersebut mengalami daya mampatan otau tegangan.

[4 marks I marknh)
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Figure / Rajah 4(b)
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4. Describe briefly TWO (2) characteristics of cables.

Jelaskan dengan ringkas DaA Q) ciri kobel.

IEAS 253i31

[2 marks / markahf

(a) A symmetrical cable system shown in Figure 5 caries TWO (2) point loads of 30KN

and a uniformly distributed load of 5kN/m between the supports A and B with a span

of 40m. Determine:

(i) The lowest point of the cable from support A and support reactions.

(ii) The maximum and minimum tension between A and B (T'in and T-*)'

(iii) The tension in anchor cables (Ta' and Ts'), vertical and horizontal reactions at

supports (Rve, Rr{,q and Rvs, RHe).

(iv) The allowable stress of the cable if the diameter of the circular cable is 0.1m.

Satu sistem kabel simetri seperti yang ditunjukknn dalam Raiah 5, menanggung

beban teragih seragam sebanyak SkN/m dan DUA (2) beban tumpu 30kN di

sepanjang rentang antara kedua-dua penyokong A dan B yang beriarak 40m antara

satu sama lain. Kira:

(i) Kedudukan terendah kabet dari penyokong A dan tindakbalas di penyokong.

(i, Nilai tegangan maksima dan minima kabel antara penyokong A dan B Q^in

' dan T^*.)

(iit Tegangan knbel sauh (f t' don T s'), tindakbalas menegak dan mengufuk di

penyokong (Rvt, Rne dan Rvs, Rs).

(tt Tegasan kabel tersebut sekiranya garis pusat kobel bulat adalah 0.1m.

[8 marks / markah]

5kN/m

r, I

I

' 40m

Figure lRajah 5

...71-



-7 - IEAS 253131

5.(a) What is the main different between the arch structures and the cable structures?.
Apaknh perbezaan utama antora struktur gerbang dan struktur knbel?

[2 marks / markah]

(b) Unsymmetrical three pinned arch shown in Figure 6 is in the form of

4hx(L - x)
y = --j-, where L: 40 m and h : 8m. Support A is 2.88m lower than support

F. It is designed to carry a uniformly distributed load of 5kN/m spanning 26m on span

CDEF and two point loads of 20kN and 1OkN at point B and E, respectively. Joint A,

D and F are hinged.

Determine:

(i) Support reactions at A and F.

(ii) Bending moment at B and D.

(iii) Shear force, Q and thrust, N at point B and D (with loading).

(iv) Sketch the bending moment diagram of the arch.

Gerbang tiga engsel tidak simetri

4hx( L - x\
y = ---E- , iaitu L : 40m dan h

dalam Rajah 6 dibentuk dari persamaan

: 8m. Penyokong A berada 2.88m ke bqwah

daripada penyokong F. Ia direkabentuk untuk membqwa beban teragih seragam

sebanyak 5kN/m di sepanjang rentang 26m di bahagian CDEF dan dua beban titik

20KN dan l1KN masing-masing di titik B dan E. Sambungan A, D dan F adalah

engsel.

Tentukan:

(, Daya tindakbalas di penyokong A dan F.

(i, Momen lentur di titik B dan D.

(ii, Daya ricih, Q dan daya pal<si N di titik B dan D (dengan beban kenaan)

(iv) Lakarkan rajah moment lentur untuk gerbang tersebut.

[8 marks /markah)
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10m 10m

Figure I Rajah 6

6. A beam subjected to a moving load which travel from A to D is shown in Figure 7(a).

The beam is pinned supported at A and supported by a roller at C and D.

Satu rasuk menanggung beban bergerak dari A ke D ditunjukkan dalam Rajah 7 (a).

Rasuk tersebut disokong cemat di A dan disokang rola di C dai D.

(a) Draw the influence lines diagram for the vertical reaction at both supports, shear force

at B and bendins moment at B. Plot numerical values at every 2.0 m interval.

Lukiskan gambarajah garis imbos bagi tindak balas di kedua-dua pen sokong, daya

ricih di B dan momen lentur di B. Plotkan nilai berangka pada setiap 2.0m selaan.

[12 marks / markah)

<->l<------+l=----------+l<--+l<+;

...9t-
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(b) Determine the maximum positive shear and maximum positive moment at B if the

beam is subjected to a series of moving concentrated load as shown in Figure 7 (b).

Tentukon daya ricih maksimum positif dan momen lentur maksimum positif sekiranyo

rasuk menanggung beban titik bersiri seperti ditunjukknn dalam Rajah 7 (b).

[8 marks / marknh]

Hinge

-9

150 kN

I

50 kN

I

100 kN

I

ffi
Figure I Rajah 7(b)

2.0m ' 2.0m

Figure / Rajah 7(a)
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