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QUESTION 1:  BOLT CONNECTION 
 
1.1 1.1.1 σc=  =  

         =  .  200 × 103 . 
                 3 × 12 × 6 
         =    925,9 MPa 

 
 
 
 
  (4) 

 
 1.1.2 σc=   =   

 
    350  =  .85 × 103 . 
                 3 × Ø × 6    
 
 Ø =    _ 85 × 103  . 
             3 × 350 × 6  
 
 =  13,492 mm 
 
Thus see; 16 mm bolts 

  
 
 
 
 
 
 
 
 
 
 
  (4) 

 
 1.1.3 σc=    =  

 
load (F)  =  σ × (B-nd) x t 
 
         =  250 × (122 × 3 × 18) × 6  
 
     F  =  102 kN 

  
 
 
 
 
 
 
  (4) 

 
1.2 This connection is not a safe method to connect 2 tie bars. 

It should have 2 plates one on each side. 
With one plate the connection is unbalanced and it will stretch/fail easier. 

  
 
  (3) 

  [15] 
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QUESTION 2:  FRAMES 
 
2.1 This is a symmetrical frame, thus L = R (no calculations needed)   
 
 Thus: RL  = 80 kN 

RM = 80 + 80 = 160 kN 
RR  = 80 kN 

 

  (6) 
 
2.2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 

 
 MEMBER MAGNITUDE STUT OR TIE 

AB 46 Tie (2) 
BC 92 Strut (2) 
BD 0 None (2) 
DE 46 Strut (2) 

 

 
 
 
 
 
 
 
  (8) 

  [18] 
 
 
 
 

                                    E         80 
 
 
                                   D       B          C  
 
 
                                               A         80 kN 
 
 
.                                                               46 
                             D and B                                               A and E 
 
 
 
 
 
 
                                                         92                           80 
 
 
 
 
 
 
 
 
                                                                                         C 
                                                                                              Schedule 
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QUESTION 3:  SECTION MODULES 
 
FIG Area Dist A x Dist Ixx=  Dist  

to NA 
A x D2 

1 5776 38 219488 2780181,333 38 8340544 
2 -4624 38 - 175712 -1781781,333 38 -6677056 
3 5776 114 658464 2780181,333 38 8340544 
4 -4624 114 -527136 -1781781,333 38 -6677056 
 ∑ 2304  ∑ 175104    ∑ 1996800√√ √ ∑ 3326976√√ 

 
3.1 Ȳ = 76 mm 

 
This is a symmetrical figure:  Y = 76 mm 

  
 
  (2) 

 
3.2 Ixx  =  ∑ Ixx + ∑ Ad2 

 
Ixx  =  1996800 + 3326976  
 
        =   5323776 mm4 
Ixx   =  5,324 × 106 mm4 

 
 
 
 
 
  (7) 

 
3.3 Ze  =    

 
Ze  =   
 
Ze  =  70049,684 

  
 
 
 
 
  (3) 

 
3.4 BMo  =  σ × Ze 

 
BMo  =  165 × 70049,684  
 
BMo  =  11558,684,21 N/mm2 

  
 
 
 
  (2) 

  [12] 
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(12 + 8)  [20] 

 
 
 
 
 
 
 

 
 
 
QUESTION 4 
 

                        Steel bracket welded to stringer 
 

 
 
 
                                                                  Rise   
                                                                 175 mm 
 
 
        Wooden tread 
 
          305 
 
                    Going    280                                                                         Fillet weld 
                                                                                                             all round 
 
  
                               50 
                                             Stringer  
                                             Beam           160 × 65 × 18.8 kg/m channel iron 
 
                               Stringer 
 

STEEL STAIRCASE 
WITH WOODEN TREADS 

                                                                 SCALE 1 : 5                          Baluster 
   
                                                                                                                                 
                                                                                                                              
  
                                            Wooden tread 
 
 
                                                                                                 Bracket  
   
 
 
                                 160 × 65 × 18,8 kg/m channel string beam 
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QUESTION 5 
 
                                    270  
1                              110 50 110 
 
 
 
       Face brick                                 Plaster 
 
 
 
                                                                             
15 mm plinth                                       80 mm grano skirting        20 mm granolith 
 
 
                                                                                                                                 200 
 
 
            500                                           2R20            Y12-200        Y10-300 
 
1                                                           Stirrups R20-200 mm 
1                                                        4Y20 
 
 
 
 
 
 
 
 
                                       330                  
 
  [15] 
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QUESTION 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4 × 5)  [20] 
 

TOTAL:  100 
 

 
 

 

 

Cantilever foundation 

Retaining wall 

Cantilever beam 

Step foundation 


