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Please check that this examination paper consists of SIXTEEN (16) pages of printed material 

including appendices before you begin the examination. 

[Sila pastikan bahawa kertas peperiksaan ini mengandungi ENAM BELAS (16) muka surat 

yang bercetak termasuk lampiran sebelum anda memulakan peperiksaan ini.] 

 

 

Instructions : This paper contains SIX (6) questions.  Answer FIVE (5) questions. 

[Arahan : Kertas ini mengandungi ENAM (6) soalan.  Jawab LIMA (5) soalan. 

 

 

You may answer the question either in Bahasa Malaysia or English. 

[Anda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa 

Inggeris]. 

 

 

All questions MUST BE answered on a new page. 

[Semua soalan MESTILAH dijawab pada muka surat baru]. 

 

 

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

[Sekiranya terdapat percanggahan pada soalan peperiksaan, versi Bahasa Inggeris akan 

diguna pakai]. 
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[EAS354/3] 
 

1. The frame of Figure 1.1 is a section from a standard truss system. It is required to 

design members 1, 2, and 3, and bolted connection at A in order to support the given 

loads which consist of a 20 kN concentrated dead load and a 10 kN/m uniform live 

load. It has been decided that members 1, 2, and 3 to have the same equal angle 

section (in grade S275, from Appendix 2) and all connection bolts to have the same 

diameter (not pre-tensioned, Grade 4.6, from Table 1). This question deals with 

adequacies of members 1, 2, and 3, and connection bolts at A only therefore neglect 

all stresses in top horizontal member and connection steel plates assuming they do not 

govern. Assume pinned joint at B. 
 

(Note: maximum = 180; for pinned ends, Le = L; use most conservative curve in chart 

of Figure 1.2) 
 

a) Determine the required equal angle sections for Member 1, Member 2, and 

Member 3, citing all requirements. 

[10 marks] 

 

b) Determine the size and number of bolts required by each member in the 

connection at A. Present the details of the connection in a drawing. 

 

[10 marks] 

 
 

 

Figure 1.1. 

 

 
 

Figure 1.2: Buckling curves for ideal and real struts. 
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2. The existing outbuildings in an old stable-block are to be modified to provide 

facilities for a motor vehicle repair workshop. A cross-section of the intended new 

roof structure is shown in Figure 2. The proposed new beam 406x178x67UB,S275 

has been selected with the given properties as in Appendix A. 

 

Using the design data given, check the suitability of the proposed new steel beam with 

respect to shear and bending. 
 

Design Data: 

Characteristics dead load including self-weight (based on the plan area) 2.25 kN/m
2
 

Characteristics imposed load       (based on the plan area)   1.5 kN/m
2
 

Span of beam between the centres of bearing            6.55 m 

Conditions of restraint at supports: 
 

     Compression flange laterally restrained  

     Beam fully restrained against torsion 

     Both flanges are free to rotate on plan 
 

 
 

Figure 2 

[20 marks] 

 

3. A braced column is supporting symmetrical arrangement of beams in addition to a 

vertical load from above, as shown in Figure 3. Using the given loads as indicated, 

check the suitability of a 203 x 203 x 60 UC S 355 section. Use Appendix B for 

section properties of UC. 
 

F1: 

Dead load = 75 kN 

Imposed load = 175 kN 
 

F2: 

Dead load = 20 kN 

Imposed load = 75 kN 
 

F3: 

Dead load = 150 kN 

Imposed load = 250 kN 
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Figure 3 

[20 marks] 

 

4. In a load-sharing system, lateral distribution of the load will reduce the effect on any 

member. The effect can spread or share through the other member of four or more 

joists of solid member spaced at not more than 610 mm centres. The load-sharing 

factor (k2 = 1.1) is applied to all stresses. Check the suitability of 38  225 joisting 

spaced at 0.6 m centres over a clear span of 3.3 m to be used for domestic floor. 
 

Data : Dead load (including the self-weight of joists) 0.35 kN/m
2
  

 Imposed load 1.5 kN/m
2
  

 Being length 50 mm – at each end 

 Effective span = 3.35 m 

 SG 4, Dry Timber 

[20 marks] 

 

5. a) In timber structures, mechanical is connecter is used to transfer the forces 

from one structural member to another. With the aid of sketches, briefly 

describe FOUR (4) types of mechanical connector for structural timber. 

[10 marks] 

 

b) Figure 4 shows the bolted joints with load parallel to the grain direction. With 

the data provided, determine the permissible medium-term loads for the 

member joints. 
 

Data : M 12 , 4.6 grade bolt 

 Dry timber 

 SG 4 

 

 

 

 

 

 

 

 

 
 

Figure 4 

[10 marks] 
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6. The spaced column in the temporary timber frame comprise of at least two or more 

equal rectangular shafts connected and spaced a part by end and intermediate packing 

blocks adequately the column is required to support long-term and medium-term 

loads of 80 kN and 140 kN, respectively. Check the suitability of the proposed section 

as indicated in Figure 5. 

 

Data : SG 4, Dry timber 

 Glued strength, 0.71 N/mm
2
  

 

 
 

Figure 5 

[20 marks] 
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1. Rajah 1.1 menunjukkan suatu bahagian daripada kekuda biasa. Anda dikehendaki 

memilih anggota 1, 2, dan 3, dan bolt bagi sambungan di A bagi menanggung 

bebanan diberi iaitu suatu bebanan mati tumpu 20 KN dan suatu beban kenaan 

seragam 10 kN/m. Anggota 1, 2, dan 3, (dari gred S275, Jadual 1) dikehendaki 

mempunyai saiz yang sama begitu juga dengan semua bolt sambungan (tak-tertegas, 

Gred 4.6, Lampiran 2), juga dikehendaki mempunyai saiz yang sama. Soalan ini 

mengenai cukup tidaknya saiz anggota 1, 2, dan 3, dan bolt-bolt di A, oleh itu 

abaikan semua tegasan pada anggota mendatar teratas dan plet penyambung. 

 

(Nota: maksimum = 180; Bagi hujung berpin, Le = L; gunakan lengkung paling selamat 

di Rajah 1.2) 

 

b) Tentukan anggota sesiku yang sesuai bagi Anggota 1, Anggota 2, dan Anggota 3, 

dengan 6omest 6omesti rekabentuknya. 

[10 markah] 

 

b) Tentukan saiz dan bilangan bolt yang diperlukan bagi setiap anggota pada 

sambungan di A dan lakarkan susun aturnya dengan jelas. 

[10 markah] 

 
 

Rajah 1.1. 

 

 
Rajah 1.2: Buckling curves for ideal and real struts. 
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2. Bahagian luar sebuah bangunan lama sedia ada akan diubahsuai untuk menyediakan 

kemudahan bagi sebuah kedai baik pulih kenderaan. Keratan rentas bagi 

penambahan struktur bumbung baru ditunjukkan dalam Rajah 2. Cadangan rasuk 

baru 406x178x67UB,S275 telah dipilih dengan diberi sifat-sifat seperti dalam. 
 

Gunakan data rekabentuk yang diberi, periksa kesesuaian cadangan rasuk keluli 

yang baru berkaitan dengan ricih dan lenturan. 
 

Data rekabentuk: 

Beban ciri mati termasuk berat sendiri rasuk    2.25 kN/m
2
 

(berdasarkan pada pandangan plan)  

Beban ciri kenaan (berdasarkan pada pandangan plan)                          1.5 kN/m
2
 

Rentang rasuk antara dua penyokong     6.55 m 

Keadaan kekangan di penyokong: 

     Compression flange laterally restrained  

     Beam fully restrained against torsion 

     Both flanges are free to rotate on plan 
 
 

 
 

Rajah 2 

[20 markah] 

 

3. Sebuah tiang dalam bangunan yang dirembat, menyokong susunan rasuk yang simetri 

termasuk beban pugak daripada bahagian atas, sepertimana yang ditujukkan dalam 

Rajah 3. Dengan menggunakan beban  yang diberi, periksa kesesuaian keratan 203 x 

203 x 60 UC S 355 . Gunakan  Appendix B untuk ciri-ciri keratan untuk UC. 
 

F1: 

Beban Mati = 75 kN 

Beban Kenaan = 175 kN 
 

F2: 

Beban Mati = 20 kN 

Beban Kenaan = 75 kN 
 

F3: 

Beban Mati = 150 kN 

Beban Kenaan = 250 kN 
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Rajah 3 

[20 markah] 

 

4. Dalam sistem kongsi beban, penghasilan beban secara disisi akan mengurangkan 

kesan ke atas setiap anggota. Kesan ini boleh disebar atau dikongsi melalui empat 

atau lebih anggota gelegar pada jarak tidak lebih 610 mm pusat ke pusat. The load-

sharing factor (k2 = 1.1) is applied to all stresses. Semak kesesuaian anggota gelegar 

38  225 mm yang di jarakkan pada 0.6 m pusat ke pusat bagi satu rentangan bersih 

3.3 m untuk kegunaan lantai 8omestic. 
 

Data : Beban Mati (termasuk berat sendiri gelegar) 0.35 kN/m
2
  

 Beban kenaan 1.5 kN/m
2
  

 Panjang gelas 50 mm – dikedua-dua hujung 

 Rentang berkesan = 3.35 m 

 SG 4, kayu kering 

[20 markah] 

 

5. a) Bagi struktur kayu, penyambung mekanikal digunakan untuk memindahkan 

daya-daya daripada satu anggota kepada yang lain. Dengan berbantukan 

lakaran, perihalkan dengan ringkas EMPAT (4) jenis penyambung mekanikal 

untuk struktur kayu. 

[10 markah] 

 

b) Rajah 4 menunjukkan sambungan bolt dikenakan beban selari dengan arah 

lain. Dengan data yang dibekalkan, tentukan beban jangka-sederhana izin 

untuk sambungan anggota. 

 

Data : M 12 , Bolt gred 4.6 

 Kayu kering, SG 4 

 

 

 

 

 

 

 

 

 

 

Rajah 4 

[10 markah] 
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6. Tiang luang dalam kerangka kayu sementara mempunyai sekurang-kurangnya dua 

atau lebih ac segiempat sama yang disambung dan luang dihujung dan 

dipertengahan dijarakan dengan blok penyendal secukupnya secara bersambung. 

Tiang luang dalaman diperlukan untuk menyokong beban jangka-panjang dan 

jangka-sederhana, 80 kN dan 140 kN. Semak kesesuaian keratan yang dicadangkan 

seperti yang ditunjukkan dalam Rajah 5. 

 

Data : SG 4, Kayu kering 

 Kekuatan glu, 0.71 N/mm
2
  

 

 
 

Rajah 5 

 

[20 markah] 
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Appendix 1 

Lampiran 1 
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Appendix 2 

Lampiran 2 
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Appendix A1 

Lampiran A1 
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Appendix A2 

Lampiran A2 
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Appendix B1 

Lampiran B1 
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Appendix B2 

Lampiran B2 
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Table 1 

Jadual 1 
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