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1. A short span of 1.4 m beam, 406 × 178 × 74 UKB with grade S275 steel shown in Figure 

1 is simply supported at both ends where lateral deflections are effectively prevented and 

twist rotations are fully restrained. Justify the capacity of the beam to carry a total 

concentrated factored load of 1050 kN (which includes an allowance for self-weight) at 

mid span. Refer to APPENDIX 1 & 2 for the section properties of the beam. 

 
Sebatang rasuk pendek 1.4 m, 406 × 178 × 74 UKB  dengan gred keluli S275 ditunjukkan 

dalam Rajah 1 adalah disokong mudah pada kedua hujungnya di mana anjakan sisi 

dihalang dengan efektif dan sudut putaran adalah dikekang sepenuhnya. Wajarkan 

keupayaan rasuk untuk membawa jumlah beban tumpu terfaktor 1050 kN (termasuk berat 

diri sendiri) di tengah rentang. Rujuk LAMPIRAN 1 & 2 untuk sifat keratan rasuk. 

 

[25 marks/markah] 

 

 

                                                 
 
 
 
 

 

 
 
 
 
 

Figure 1/ Rajah 1 
 
 
2.  A tension member of a truss system consisting of 150 × 75 × 10 single unequal angle is 

connected to a gusset plate at one end. The connection is made through the larger leg using 

a single row of four 22 mm bolts in 24 mm holes at 60 mm centres. Justify the adequacy of 

the angle if the design tension force Nt,Ed = 340 kN. Assume the steel angle grade as S355. 

Refer to APPENDIX 3, 4 & 5 for the section properties of the angle. 
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Sebatang anggota tegangan bagi sistem kekuda yang terdiri daripada 150 × 75 × 10 

sesiku tunggal tidak sama kaki disambungkan kepada plat guset di satu hujung. 

Sambungan adalah dibuat melalui kaki yang lebih panjang dengan sebaris empat batang 

bolt berdiameter 22 mm dalam lubang 24 mm pada jarak  60 mm pusat ke pusat. Wajarkan 

kecukupan anggota sesiku sekiranya daya tegangan rekabentuk, Nt,Ed = 340 kN. Anggap 

sesiku keluli adalah gred S355. Rujuk LAMPIRAN 3,4 & 5 untuk sifat keratan sesiku. 

 

Note: The numerical values of the partial factors recommended by MS EN 1993-1-1 are 

γM0 = 1.00 and γM2 = 1.1. Given value of the β3 = 0.5. 

 

Nota: Nilai-nilai berangka bagi faktor separa yang disyorkan oleh MS EN 1993-1-1 

adalah γM0 = 1.00 dan γM2 = 1.1. Diberikan nilai β3 = 0.5. 

[25 marks/markah] 

 

3. [a]  Briefly discuss the failure modes of steel columns.  

                                                                                                                   

 Bincangkan dengan ringkas mod kegagalan untuk tiang keluli. 

  [4 marks/markah] 

 

[b]  A steel column is proposed to be constructed using 203 × 133 × 30 UKB Grade S275 

steel section. The critical length of the column about both axes and the shape of the 

bending moment diagram is shown in Figure 2. The column is subjected to a design 

axial load (NEd) = 90 kN, design bending moment about major axis (My,Ed) = 30 kNm 

and design bending moment about minor axis (Mz,Ed) = 15 kNm. Justify the suitability 

of the proposed section for:  

 

Satu tiang keluli dibina menggunakan keratan 203 x 133 x 25 UKB Gred S275. 

Panjang kritikal pada kedua-dua paksi dan bentuk gambarajah momen lentur adalah 

seperti di Rajah 2. Tiang tersebut dikenakan beban paksi rekabentuk (NEd) = 90 kN, 

momen lentur rekabentuk pada paksi major (My,Ed) = 30 kNm dan  momen lentur pada 

paksi minor (Mx,Ed) = 15 kNm. Tentukan kesesuaian cadangan penggunaan keratan 

tersebut untuk: 
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 [i] compression resistance, 

  rintangan mampatan,  
 

 [ii] buckling resistance about the y-y axis, 

  rintangan lengkokan pada paksi y-y 

 

 [iii] combined bending and compression resistance about the z-z axis 

 rintangan terhadap gabungan lenturan dan mampatan pada paksi z-z 

 

The section properties for 203 × 133 × 30 UKB Grade S275 are provided in 

APPENDIX 6. 

 

Sifat keratan untuk 203 × 133 × 30 UKB Gred S275 disediakan dalam LAMPIRAN 6. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 / Rajah 2 
 Steel column with fixed-pinned end/ Tiang keluli dengan hujung terikat tegar-tercemat. 

 
 [ 21 marks/markah] 
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4. A structural engineer has been given a task to design a symmetrically loaded internal 

column to carry loads from the four connected beams as shown in Figures 3 (a) and 3 (b). 

Both top and bottom of the column are considered to be held in position but not in the 

direction.  The lateral restraint is provided at the mid-height and also at the top of the 

column as indicated in the figures. With the given design data, verify the appropriateness 

of  column with the size of 75 mm x 150 mm, solid sawn timber section for the column  

with respect to compression. 

 

Seorang jurutera struktur diberi tugas  merekabentuk tiang terbeban simetri dalaman 

untuk membawa beban daripada empat rasuk yang disambung padanya seperti yang 

ditunjukkan dalam Rajah 3 (a) dan 3 (b). Kedua-dua atas dan bawah tiang dipegang 

dalam kedudukkannya tetapi tidak dalam arah. Kekangan sisi disediakan pada 

pertengahan tiang dan juga di bahagian atas tiang seperti yang ditunjukan dalam rajah. 

Dengan data rekabentuk yang diberi, sahkan kesesuaian tiang bersaiz 75 × 150 mm, 

keratan kayu pejal bergergaji  untuk tiang terhadap mampatan. 

 

Design data: 

 

Nominal size of sawn timber 75 × 150 mm 

Strength Group SG 4 

Condition of timber Wet 

Long-term load 10 kN 

Medium-term load 24 kN 

 

Data rekabentuk: 

 

Saiz nominal kayu bergergaji 75 × 150 mm 

Kumpulan kekuatan kayu SG 4 

Kedudukan kayu Basah 

Beban jangka panjang 10 kN 

Beban jangka pertengahan 24 kN 
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[25 marks/markah] 
 

 
5. A detailed cross-section of a rafter is shown in Figure 4. With the given data as shown in the 

figure, determine the number of bolt and arrangement of the bolt required to resist the 

loading as indicated. 

Perincian keratan rentas kekuda ditunjukkan dalam Rajah 4. Dengan data yang diberikan 

seperti dalam rajah, tentukan bilangan bolt dan susunan bolt yang diperlukan untuk 

merintangi beban seperti yang ditunjukkan. 
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Figure 3 (a) Vertical Column 

Figure 3 (b) Cross-section of column  
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Given data: 

 

Joint group J3 

Bolt grade M12 

Dry timber 

 

Diberi data: 

 

Kumpulan sambungan J3 

Gred bolt M12 

Kayu Kering 

 

 
[25 marks/markah] 

 
 

...8/- 
 

5.50 kN 
2/47 x 120 @ 47 mm apart 

2.75 kN 

300 

4.76 kN 

47 x 95 mm 

Figure 4 / Rajah 4 
Rafters connection
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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 
 
Steel Grade (S275)  

 

E = 210000 N/mm2 

G = 81000 N/mm2 

 

 Depth Width Thickness Depth Ratios for 
 of of Web Flange between Local Buckling 

Section Section 
 
 
h 
 

Section 
 
 
b 

 
 
 

tw 

 
 
 
tf 

Fillets 
 
 
d 
 

Flange 
 
 

cf/tf 

Web 
 
 

cw/tw 

 mm mm mm mm mm mm mm 
 
203 x 133 x 30 
 

 
206.8 

 
133.9 

 
6.4 

 
9.6 

 
172.4 

 
5.85 

 
26.9 

  

 

 Second Moment Radius of 
Gyration 

Elastic 
Modulus 

Plastic Area of 
 Of Area Modulus Section 
 
 

Section 

Axis 
y-y 

 
 
 
 

Axis 
z-z 

 
 
 
 

Axis 
y-y 

 
 

Axis 
z-z 

 
 
 

Axis 
y-y 

 
 

Axis 
z-z 

 
 

Axis 
y-y 

 
 

Axis 
z-z 

 
 

 
 
 

A 
 
        

 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm2 
 
203 x 133 x 30 
 

 
2900 

 
385 

 
8.71 

 
3.17 

 
280 

 
57.5 

 
314 

 
88.2 

 
38.2 
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