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Please check that this examination paper consists of SEVENTEEN (17) pages of 
printed material including appendix before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi TUJUH BELAS (17) 
muka surat yang bercetak termasuk lampiran sebelum anda memulakan 
peperiksaan ini.] 
 
Instructions : This paper consists of FOUR (4) questions. Answer ALL 
questions.   
 
[Arahan : Kertas ini mengandungi EMPAT (4) soalan. Jawab SEMUA  soalan.]  
 
 
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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(1).  An unrestrained roof beam under uniform bending with fixed end carries a 

design shear force, VEd = 63.21 kN and design bending moment, MEd = 31.02 

kNm. The length of the beam is 3500 mm. Assume the steel grade to be S 

275. Check the suitability of the section 203x133x30 UKB Fe 430 (S275). 

Design the steel beam including checking on, 

  

 Sebatang rasuk bumbung yang tidak dikekang di bawah lenturan seragam 

dengan keadaan hujung diikat tegar, membawa daya ricih reka bentuk, VEd = 

63.21 kN dan momen lentur reka bentuk, MEd = 31.02 kNm. Panjang rasuk 

adalah 3500 mm. Anggapkan gred keluli menjadi S 275. Periksa kesesuaian 

keratan 203x133x30 UKB Fe 430 (S275). Reka bentuk rasuk keluli termasuk 

pemeriksaan ke atas, 

 

(a). Shear force resistance 

 Rintangan daya ricih  

 

(b). Shear buckling resistance 

 Rintangan lenturan ricih 

 

(c). Bending moment resistance 

 Rintangan momen lenturan 

 

(d). Combined bending and shear resistance 

   Gabungan lenturan dan rintangan ricih 

 

(e). Value moment critical, Mcr 

 Nilai momen kritikal, Mcr 

 

 Refer to Appendix 1,2, and 3. 

 Rujuk Lampiran 1,2 dan 3.  

   

[25 marks/markah] 
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(2). A 610 x 229 x125 UKB tension member of S355 steel is connected through 

both flanges by 20 mm bolts (in 22 mm diameter bolt holes) in four lines, two 

in each flange as shown in Figure 1. Check the member for a design tension 

force of Nt, Ed = 4000 kN. 

 

 Anggota tegangan 610 x 229 x125 UKB keluli S355 disambungkan melalui 

kedua-dua bebibir dengan bolt 20 mm (dalam lubang bolt berdiameter 22 

mm) dalam empat baris, dua dalam setiap bebibir seperti yang ditunjukkan 

dalam Rajah 1. Periksa anggota untuk daya tegangan reka bentuk Nt, Ed = 

4000 kN. 

 

 Refer to Appendix 4,5, and 6. 

 Rujuk Lampiran 4,5 dan 6.  

 

 

                                           Figure 1/Rajah 1 

[25 marks/markah] 

 

(3).  A 3.5 m length of steel column is subjected to unfactored axial permanent 

load of 600 kN together with a major axis bending moment of 300 kNm 

applied at the top of the column. The column is designed to have a pinned at 

both ends. Design the suitability of the 305×305×137 kg/m UC section with 

grade Fe 430 (S275) to EN 10025-2. 
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  Sebuah tiang keluli yang panjangnya 3.5 m menanggung beban paksi kekal 

tidak terfaktor 600 kN bersama-sama dengan momen lentur di paksi major 

300 kNm yang dikenakan di bahagian atas tiang. Tiang ini direkabentuk untuk 

disematkan di kedua-dua hujung. Rekabentuk kesesuaian keratan 

305×305×137 kg/m UC dengan menggunakan gred Fe 430 (S275) bagi EN 

10025-2.  

 

 Refer to Appendix 7, and 8. 

 Rujuk Lampiran 7, and 8. 

                                                                                                       [25 marks/markah]  

 

(4).  (a).  Figure 2 is showing a welded joint using bracket in direct shear and 

torsion on the two column flanges. Calculate the maximum load that 

the bracket shown in Figure 2 is able to resist if the size of the weld is 

8 mm.  Use all the relevant values as stipulated in Clause 4,  EN 1993-

1-8:2005, if the required values are not given in this question. 

 

 Rajah 2 menunjukkan satu sambungan kimpalan menggunakan 

pendakap dalam arah ricih dan putaran terhadap dua bebibir tiang. 

Kirakan beban maksima yang boleh dibawa pendakap seperti yang 

ditunjukkan dalam Rajah 2 jika saiz kimpalan adalah 8 mm. Gunakan 

semua nilai berkaitan yang ditetapkan dalam klausa 4, EN 1993-1-

8:2005, jika nilai-nilai yang diperlukan tidak diberi dalam soalan ini. 

 

[13 marks/markah] 

 

(b).   Connections of structural steel components are of critical importance. It 

is most important that the connections should be so designed to fulfil 

the requirements of the method of design adopted for the structure as 

a whole. Sketch and demonstrate different types of connection 

normally encountered in 
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 Sambungan bagi komponen sruktur keluli adalah sangat penting. Ia 

lebih penting kerana sambungan hendaklah direkabentuk bagi 

memenuhi keperluan-keperluan dalam kaedah reka bentuk yang yang 

digunapakai untuk keseluruhan struktur. Lakar dan tunjukkan jenis-

jenis sambungan yang biasanya digunakan dalam 

 

(i). Beam to beam (bolted and welded) 

 Rasuk ke rasuk (bolt dan kimpalan) 

 

(ii). Beam to column (bolted and welded) 

 Rasuk ke tiang (bolt dan kimpalan) 

 

(iii). Column to column (bolted and welded) 

 Tiang ke tiang (bolt dan kimpalan) 

 
 Refer to Appendix 9,10, 11, and 12. 

 Rujuk Lampiran 9,10, 11, and 12. 

 

 

Figure 2 Welded Connection 

                                                                                                         [12 marks/markah]
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APPENDIX 1/ LAMPIRAN 1 
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APPENDIX 2/ LAMPIRAN 2  
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APPENDIX 3/ LAMPIRAN 3  
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APPENDIX 4/ LAMPIRAN 4 
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APPENDIX 5/LAMPIRAN 5  
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APPENDIX 6/LAMPIRAN 6 
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APPENDIX 7/LAMPIRAN 7 
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APPENDIX 8/LAMPIRAN 8 
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APPENDIX 9/LAMPIRAN 9 

 

 
 

...15/- 



SULIT                                                                                                               EAS457 
-15- 

 

 

SULIT      
 

APPENDIX 10/LAMPIRAN 10 
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APPENDIX 11/LAMPIRAN 11 
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APPENDIX 12/LAMPIRAN 12 
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