UNIVERSITI SAINS MALAYSIA

Second Semester Examination
2009/2010 Academic Session

April/May 2010

REG 262 — Structural Design
[Rekabentuk Struktur]

Duration: 3 hours
[Masa: 3 jam]

Please check that this examination paper consists of EIGHT pages of printed
material before you begin the examination.

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat
yang tercetak sebelum anda memulakan peperiksaan ini.

Students are allowed to answer all questions in English OR in Bahasa Malaysia.
Pelajar dibenarkan menjawab semua soalan dalam Bahasa Inggeris ATAU
Bahasa Malaysia.

Answer FIVE questions only.

Jawab LIMA soalan sahaja.

In the event of any discrepancies, the English version shall be used.

Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi
Bahasa Inggeris hendaklah digunapakai.
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€) Explain the meaning of a statically indeterminate structure and give
some examples of real life structures which are statically
indeterminate?

Jelaskan apakah yang dimaksudkan dengan struktur tidak boleh
tentu dan berikan beberapa contoh jenis struktur tersebut dalam
keadaan sebenar?

(b)  What is the degree of indeterminacy of the continuous beam shown
in Figure 1 and explain how you have arrived at this value?

Apakah darjah ketidak boleh tentuan struktur rasuk yang
ditunjukkan di Rajah 1 dan jelaskan bagaimana nilai ini didapati?
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Figure 1/Rajah 1
(20 marks/markah)

Draw the shear force diagram and bending moment diagram of the
continuous beam shown in the Figure 2 below:-

Lukis gambarajah daya ricih dan momen lentur bagi rasuk selanjar seperti
yang ditunjukkan di dalam Rajah 2 di bawah:-

10 kN

11 kN/m 7 KN/m

Figure 2/Rajah 2

(20 marks/markah)
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A portal frame is subjected to a uniform load, a point load and restrained
against lateral movement. Draw the bending moment diagram and
deflected shape of the frame shown in Figure 3 below.

Sebuah kerangka portal dikenakan beban seragam dan beban tumpu
serta dihalang dari pergerakan sisi. Lukiskan gambarajah momen serta
bentuk lenturan kerangka yang berlaku disebabkan beban-beban tersebut
di Rajah 3.

12 kN /m
T
1.5m 4m (21)
6 kN
—>
1.5m (I)

Figure 3/Rajah 3

(20 marks/markah)
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A concrete bridge will span between two buildings as shown in Figure 4.
lts span length is 10m. The concrete weights 24 kN/m? steel railing
weight 1 KN/m. The floor of the bridge has to carry a uniformly distributed
load of 2 kN/m? (live/imposed load) in addition to its own weight.

Calculate and sketch the total uniformly distributed design loads in kN/m
and the total design loads in kN.

Sebuah jambatan konkrit merentangi dua bangunan seperti yang
ditunjukkan dalam Rajah 4. Panjang rentang ialah 10m. Berat konkrit
ialah 24 kN/m® manakala berat besi penghadang pula ialah 1 kN/m.
Lantai konkrit akan membawa beban teragih sebanyak 2kN/m? (beban
hidup/kenaan) selain dari berat lantai itu sendiri.

Tentukan dan lukis gambarajah beban rekabentuk teragih seragam dalam
kN/m dan jumlah beban rekabentuk dalam kN.

(20 marks/markah)
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A steel plate girder is made up of plates as shown in Figure 5. The girder
span will be 4 meters. Bending stress for this kind of steel is limited to
165 N/mm?.

(@)

(b)

Calculate the total uniformly distributed load that the girder can
carry safely in kN.

Assuming that in later years the total uniformly distributed load will
be increased in another 50kN, propose a strengthening plate and
prove by calculation that the new section can carry the additional
load.

Galang plat keluli seperti yang ditunjukkan dalam Rajah 5 dibuat dari
beberapa kepingan keluli. Galang ini akan merentangi se[anjang 4 meter
Keluli ini mempunyai kekuatan tegasan lentur terhad kepada 165 N/mm?.

(@)

(b)

Tentukan jumlah beban teragih seeragam yang dapat ditanggung
oleh galang tersebut dalam kN.

Katakan beberapa tahun kemudian beban terhadap galang ini
akan ditambah lagi sebanyak 50kN, cadangkan plat tambahan bagi
menambahkan kekuatan galang tersebut. Buktikan kekuatan
yang akan tercapai adalah melebihi keperluan baru itu.

(20 marks/markah)
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Figure 6 illustrates a truss attached to a walkway support at E and F. It
is installed at every 3 meter along the walkway. It supports transparent
roof systems that produce loading at 1.0 kN/m®.  The roof covered point
A—-B-C-D. Asunshade is fixed along A and D. Loading from sun
shade is 0.5 kN/m.

(@) Calculate point load from the roof systems and the sun shade to
point E and F.

(b) Use method of joint or section to find forces in truss members.

(c) Design one suitable member size for all truss members. Use Hot
Finish Hollow section steel grade S355 (p,=355 N/mm?). Design
aids are provided in the appendices.

Rajah 6 menunjukkan satu rangka di satu laluan pejalan kaki Rangka ini
diletak pada setiap 3 meter sepanjang laluan tersebut. Rangka ini juga
menanggung beban dari bumbung lutsinar dengan beban 1.0 kN/m>.
Bumbung tersebut meliputi titik A-B-C-D. Manakala pelindung cahaya
matahari digantung pada point A dan D. Beban dari pelindung cahaya
matahari ialah 0.5 kN/m.

(a) Tentukan beban titik dari bumbung dan pelindung matahari pada
titik E dan F.

(b) Gunakan kaedah titi atau keratan untuk mendapatkan daya daya
dalam semua anggota.

(c) Buat rekabentuk untuk semua anggota menggunakan saiz yang
sama. Guna Hot Finish Hollow Section keluli gred S355 (p,=355
N/mm2). Bantuan rekabentuk disediakan di Lampiran 1 dan 2.

(20 marks/markah)
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Figure 6/Rajah 6
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Table of Dimensions + Properties

Square Hollow Section- Hot Formed -BS EN 10210-2:1997

LAMPIRAN 2
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60 8 12 8 12.5 16 697 2.09 232 304 118 334 0219
70 3 4.5 3 6.24 7.94 59 273 16.9 19.9 922 248 0272
70 32 4.8 3z 6.63 844 623 272 178 1 a7 6 261 0272
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	SECTION A: Compulsory
	1. To have a holistic picture of Information Technology there is a need to understand PEOPLE, PRINCIPLE, PLACE (3Ps).
	(a) Name the SIX elements of the 3Ps.
	(b) Where is technology located?
	(c) Using diagrams, explain what is meant by the “Production” of Information Technology.

	SECTION B: Answer TWO questions only.
	BAHAGIAN B: Jawab DUA soalan sahaja.
	2. Communication may either be an intention, act or product. 
	(a) Explain what is meant by Communication as an ACT?
	(b) Explain the use of IT in Communication?
	(c) What is the role of Disinformation?
	3. It has been argued in the Venus Project (VP) that religion, government and economics are the elements which must be radically changed in order for the earth to be sustainable. 
	(a) How does the VP propose to replace the above elements?
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	5. One of the problems adopting the internet for global development is cyber law which is not all encompassing.
	(a) What does it mean by cyber law.
	(b) Why is this law necessary in the use of the internet?
	(c) What are the limits of the law?

	SECTION C: Answer TWO questions only.
	6. A large number of documents in the internet use HTML.
	(a) What are the major components of the html document in Illustration1?
	(b) What does the meta tag do?
	(c) What would the document look like in a browser?
	7. Still images are widely used for communicating on the internet.
	(a) Name THREE extensions which may be used to file images?
	(b) What is the advantage of one extension over another when used on the internet?
	(c) Where will images be useful in your profession?
	8. (a) What is the fundamental principle of animation?
	(b) How are they used in communication?
	(c) What would need moving images in your profession?
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	Please separate the answer book for each Section.
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	[Sejarah dan Teori Senibina 1]

	7. Illustration 1 shows the Cyclical Timeline.
	(a) What are the characteristics of a Eurocentric explanation of history of architecture?
	(b) What is one alternative form of historical explanation?
	(c) Why is the alternative form of historical explanation needed?
	(d) How can it change the understanding of the production of stories architecture?

	Ilustrasi 1 menunjukkan Gariswaktu Berkitar.
	(a) Apakah ciri-ciri penerangan Eurosentrik sejarah seni bina?
	(b) Apakah satu bentuk penerangan alternatif kepada bentuk penerangan sejarah di atas?
	(c) Mengapakah penerangan alternatif ini diperlukan?
	(d) Bagaimanakah dapat ianya mengubah pemahaman tentang penghasilan cerita-cerita arkitektur?



	SECTION D: Answer TWO questions only.
	8. Illustration 2 shows the forms of explanation of power. 
	(a) Use the above illustration to show how power operates in the production of Egyptian architecture.
	(b) Compare and contrast that with the production of Greek OR Roman architecture.
	(c) Also compare and contrast it with the production of contemporary architecture in Malaysia.
	Ilustrasi 2 menunjukkan bentuk-bentuk penerangan tentang kuasa.
	(a) Gunakan ilustrasi di atas untuk menunjukkan bagaimana kuasa ini beroperasi dalam penghasilan seni bina Mesir.
	(b) Beza dan bandingkannya dengan penghasilan seni bina Yunani ATAU Rumawi.
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	9. Illustration 3 shows the basic structure of the state, applied and in theory from The Book.
	(a) Explain what it means by “architecture is the function of the state” in the context of Roman OR Greek Empire.
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	(a) Jelaskan erti “Arkitektur ialah fungsi negara” dalam konteks Empayar Rumawi ATAU Yunani.
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	(b) Why did Moden Architecture herald “ornamentation is a sin?
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	(a) Terangkan maksud ORNAMENTASI dalam seni bina. 
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	11. (a) There were two main materials in building, wood and stone. While carpenters remain until today, masons have become architects. Explain how it happened.
	(b) What’s the significance of your narrative?
	(c) Where does disinformation operate?

	(a) Terdapat dua bahan utama dalam bangunan, kayu dan batu. Tukang kayu sehingga hari ini masih tetap tukang kayu, sementara tukang batu sudah berubah statusnya menjadi arkitek. Terangkan bagaimana berlakunya ini.
	(b) Apakah pentingnya naratif anda?
	(c) Di manakah yang disinformasi itu beroperasi? 
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