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QUESTION 2

2.1 The load at ‘A’
Force = stress × area
          = 220 × 4 × 12 × 8
Force = 84,48 kN         (force and unit)

The load at ‘B’
Force = stress × area
          = 220 × 2 × 16 × 8
Force = 56,32 kN       (force and unit)
Therefore, the safest load between the two is 56,32 kN.   (5)

2.2 The shear stress at the safest side (B)
Shear stress =  loadarea

                        =  56,32×10
3×4

π ×162×2
  

Shear stress = 2252801608,5

Shear stress = 140 MPa         (force and unit)    (3)

2.3 The tearing stress at the safest side (B)
Tearing stress =  loadarea

                        =  
load

(B×T )−n (d× t )

Tearing stress = 56,32×103

(75×8 )−1 (18×8 )


Tearing stress = 123,5 MPa         (force and unit)   (3)
[11]
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QUESTION 3

3.1 Calculate areas:
Area 1: 20 × 20 = 400
Area 2: 50 × 40 = 2 000
Area 3: ½ 50 × 43 = 1     075   
                              = 3 475   
Minus      

Area 4: π 20
2

4
 = –314,159

                  Total area = 3 160, 84                                                      

Calculate neutral axis from A-B
3 160,84 × Y1 = (20 × 20 × 10) + (2 000 × 40) +(½ 50 × 43 × 84,33) – (314,16×
60) 

Y1  =  4000+80000+904,75−18849,56 r3160,84  

Y1 = 155805,193160,84
Y1 = 49,290 mm   (4)

NA 103 − 49,29(Y1) = 53,71(Y2)
L1 49,29 – 20/2 = 39,29 L1 103 − 53,71 – 49,29 – 20/2 = 32,29
L2 49,29 -20 – 40/2 = 9,29 L2 43 + 40/2 – 53,72 = 9,29
L3 20 + 40 + 14,33 − 

49,29
= 25,04 L3 53,71 – (2/3 × 43 = 28,67) = 25,04
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L4 20 + 40 − 49,29 = 10,71 L4 53,71 − 43 = 10,71

3.2 Calculate second moment of areaIxx total = ( bd ³12 +AL ²) + ( bd ³12 +AL ²)  +  ( π d464 +AL2) + ( bd ³36 +AL2)

Ixx 1      =  ( 20×20³12
+20×20×39 ,29²)

                    =  (13333,33+617481,64 )         =    630 814,97 mm4    Ixx 2      =  ( 50×40³12
+50×40×9 ,29²)

                   =  (266666,67+172608,2 )        =    439 274,87 mm4                                                                                       Ixx 3      =  ( 50 x43³36
+½×50×43×25,042)                   =  (110 426,39+647026,72 )        =    784 453,11   mm  4                                                                                        1     854     542,95  mm  4  MinusIxx 4      =  ( π ×204

64
+ π 20

2

4
×10 ,71²)    

                   =  (7853,982+36035,36 )         =    – 43 889,34 mm4 

                                                       Iyy  TOTAL  =  1 810 653,61 mm  4  
   (9)

3.3 Calculate the profile modulus about the x-x axis 

Z = IY

Z =  1810653,61mm449,29mm   
Z = 36 734,71 mm                      36, 73 × 10³ -6 m3      (2)

3.4 A suitable I-section taper flange to replace the given section 

Ze = 36, 73 × 10-6 m3    

102 × 64 × 9,65 kg/m I-section taper flange    (1)
[16]
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QUESTION 4

4.1

Copyright reserved Please turn over

6 Floor

305 x 50 Timber treads
280 x 90 Channel section

50 x 50 x 6
Rolled steel angle

Foot of
staircase

Ball-type noded
at the joint

Tubular steel
stanchions 50

0
50

0
W

all

Study copy from EduResource ZA | eduresourcza.com



10
1
1
2
2
2
2

QUESTION 4

CORRECTNESS:
Rise corr
Treads corr
Treads overlap
Channels
Angle cleats
Landing

MARK ALLOCATION

Accuracy
Labels & Dims
Weld symbols
              Total

2
2
1

15
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(15)

4.2 4.2.1
4.2.2
4.2.3
4.2.4
4.2.5

Waist
Stairwell
Flight
Tread
Rise

(5 × 1)   (5)
[20]

QUESTION 5

5.1 Calculate moments about RL:(RR × 10) + (50 × 2) = (20 × 3) + (15 × 7 × 6,5) + (10 × 7)        RR = 
(−100+60+680,5+70 )

10               RR = 71,25 kN  
Calculate moments about RR:(RL × 10) = (50 × 12) + (20 × 7) + (15 × 7 × 3,5) + (10 × 3)
         RL =  (600+140+367,5+30)¿

10
¿              RL = 113,75 kN 

  (2)

  (2)

5.2 SF A:   -50 kN                                                 - 50 kN  
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SF B:   -50 + 113,75   (max) 
SF C:   -50 + 113,75 – 20                               
SF C:   -50 + 113,75 – 20 – (15 × 4)              
SF D:   -50 + 113,75 – 20 – (15 × 4) – 10 
SF E:   -50 + 113,75 – 20 – (15 × 4) – 10  

(Mark any 2 correct answers)
(Shear force max = 1 mark)

     (3 marks for correct shear force diagram)

  63,75 kN (max) 
  43,57 kN  
- 16,25 kN 
-  26,25 kN     (3)

  (3)

5.3 BM B: -(50 × 2) =

BM C: -(50 × 5) + (113,75 × 3) =

BM D: -(50 × 9) + (113,75 × 7) – (20 × 4) + (15 × 4 
×2)

BM R: (113,75 × 5,9) − (50 × 7,9) – (20 × 2,9)

(2 marks for correct bending moment diagram)

-100 kNm

-91,25 kNm

146,25 kNm 

155,05 kNm (max)   (4)

  (2)
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5.4 Ze = BM maxstress      =  155,05×106
180

  =  861 388,89 mm³  
Ze = 861,4 × 10-6 m3 
Select: 305 x 152 × 65,5 kg/m I-section taper flange (Ze = 864,0 ×10-6)       (3)

Shear stress =  SF maxD×t      =  63,75×103
305×10,2

      =   20, 492 MPa
Ze = 20, 492 < 100 MPa     (2)

[21]

QUESTION 6

6.1 6.1.1 6.1.2

  (4)

6.2

  (2)
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6.3

  (6)

6.4

  (2)
[14]

TOTAL: 100
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Excavation cut to
accomodate steps

CONCRETE
FOUNDATION

Step must at leastbe equal
to 2 courses of brick work

Octagon corr
Side sizes corr
Main steel corr
Helical binder corr
                   Total 
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1
1
2
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6

2
Question 6.4

Foundation corr.
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