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VRAAG 1  
 
1.1        𝑏𝑏𝑏𝑏 100 𝑚𝑚𝑚𝑚 ∶ 𝑎𝑎 −

𝑏𝑏
0,12

= 46 × 106 … … … . (1)  

 

      𝑏𝑏𝑏𝑏 100 𝑚𝑚𝑚𝑚 ∶ 𝑎𝑎 +
𝑏𝑏

0,12
= 30 × 106 … . (2)  

 

(1) + (2) ∶ 2𝑎𝑎 = 76 × 106 
 

                          𝑎𝑎 = 38 × 106   
                           𝑏𝑏 = −0,08 × 106   
 

𝑏𝑏𝑏𝑏 200 𝑚𝑚𝑚𝑚 ∶  𝜎𝜎𝐻𝐻 = 𝑎𝑎 −
𝑏𝑏

0,22
 

 

                                      = 38 × 106 −
−0,08 × 106

0,22
 

 

                          𝜎𝜎𝐻𝐻 = 40 𝑀𝑀𝑀𝑀𝑎𝑎 (𝑠𝑠𝑎𝑎𝑎𝑎𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  
 

𝑏𝑏𝑏𝑏 200 𝑚𝑚𝑚𝑚 ∶  𝜎𝜎𝑅𝑅 = 𝑎𝑎 +
𝑏𝑏

0,22
 

 

                                       = 38 × 106 +
−0,08 × 106

0,22
 

 
                            𝜎𝜎𝑅𝑅 = 36 𝑀𝑀𝑀𝑀𝑎𝑎 (𝑠𝑠𝑎𝑎𝑎𝑎𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  

 

  (6) 
 
1.2 𝑏𝑏𝑏𝑏 200 𝑚𝑚𝑚𝑚 ∶     𝑎𝑎 +

𝑏𝑏
0,22

= 36 × 106 … … … . (3)  
 

  𝑏𝑏𝑏𝑏 400 𝑚𝑚𝑚𝑚 ∶ 𝑎𝑎 +
𝑏𝑏

0,42
= 0 … … … … … … . . (4)   

 
(3) − (4) ∶ 25𝑏𝑏 − 6,25𝑏𝑏 = 36 × 106 
 
                                            𝑏𝑏 = 1,92 × 106   
                                             𝑎𝑎 = −12 × 106    
 

𝑏𝑏𝑏𝑏 200 𝑚𝑚𝑚𝑚 ∶  𝜎𝜎𝐻𝐻 = 𝑎𝑎 −
𝑏𝑏

0,22
 

 

                                = −12 × 106 −
1,92 × 106

0,22
 

 
                          𝜎𝜎𝐻𝐻 = −60 𝑀𝑀𝑀𝑀𝑎𝑎 (𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠)   

𝑏𝑏𝑏𝑏 400 𝑚𝑚𝑚𝑚 ∶  𝜎𝜎𝐻𝐻 = 𝑎𝑎 −
𝑏𝑏

0,42
 

                                = −12 × 106 −
1,92 × 106

0,42
 

                          𝜎𝜎𝐻𝐻 = −24 𝑀𝑀𝑀𝑀𝑎𝑎 (𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠)   

 

  (6) 
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1.3 

 

 

  (4) 
   [16] 
 
VRAAG 2 
 
2.1 

𝑏𝑏1 =
𝑤𝑤𝑙𝑙14

8𝐸𝐸𝐸𝐸
+
𝑤𝑤𝑙𝑙13 × 𝑙𝑙2

6𝐸𝐸𝐸𝐸
 

 

       =
20 × 103 × 1,254

8 × 200 × 109 × 𝐸𝐸
+

20 × 103 × 1,253 × 1,25
6 × 200 × 109 × 𝐸𝐸

   
 

𝑏𝑏1 =
71,208 × 10−9

𝐸𝐸
   

 

𝑏𝑏2 =
𝐹𝐹𝐿𝐿3

3𝐸𝐸𝐸𝐸
=

2 × 103 × 2,53

3 × 200 × 109 × 𝐸𝐸
=

52,083 × 10−9

𝐸𝐸
  

 
𝑏𝑏𝑇𝑇 = 𝑏𝑏1 + 𝑏𝑏2 
 

7 × 10−3 =
71,208 × 10−9

𝐸𝐸
+  

52,083 × 10−9

𝐸𝐸
  

 
                 𝐸𝐸 = 17,613 × 10−6𝑚𝑚4   
 

                         𝐸𝐸 =
𝜋𝜋(𝐷𝐷4 − 𝑠𝑠4)

64
  

 

17,613 × 10−6 =
𝜋𝜋((2𝑠𝑠)4 − 𝑠𝑠4)

64
   

 
                          𝑠𝑠 = 70 𝑚𝑚𝑚𝑚  
                          𝐷𝐷 = 140 𝑚𝑚𝑚𝑚  

 

  (8) 
 
2.2 𝑉𝑉𝑉𝑉𝑠𝑠 𝐸𝐸 = 17,613 × 10−6𝑚𝑚4 𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠 203 × 102 × 25,3 𝑠𝑠𝑘𝑘/𝑚𝑚      (1) 
 
 
 

46 

30 

0 

-24 

-60 

 

 

 

 

40 
36 
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2.3 

𝑀𝑀 = 𝐹𝐹𝐿𝐿 +
𝑤𝑤𝑙𝑙2

2
   

      = 2 × 103 × 2,5 +
20 × 103 × 1,252

2
  

 
  𝑀𝑀 = 20,625 𝑠𝑠𝑘𝑘𝑚𝑚  
 

𝜎𝜎 =
𝑀𝑀
𝑍𝑍

=
20,625 × 103

226,1 × 10−6
= 91,221 𝑀𝑀𝑀𝑀𝑎𝑎   

 

  (3) 
   [12] 
 
 
VRAAG 3 
 
3.1 𝐴𝐴 = 𝜋𝜋𝑠𝑠2 = 𝜋𝜋 × 0,0152 = 706,858 × 10−6 𝑚𝑚2  

 

𝜎𝜎𝑑𝑑 =
𝐹𝐹
𝐴𝐴

=
𝐹𝐹

706,858 × 10−6
= 1414,711𝐹𝐹  

 

𝐸𝐸 =
𝜋𝜋𝑠𝑠4

64
=
𝜋𝜋 × 0,034

64
= 39,761 × 10−9 𝑚𝑚4  

 

𝜎𝜎𝑏𝑏 =
𝐹𝐹 × 𝑠𝑠 × 𝑌𝑌

𝐸𝐸
=
𝐹𝐹 × 0,09 × 0,015

39,761 × 10−9
= 33953,055𝐹𝐹  

 
     𝜎𝜎𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝜎𝜎𝑑𝑑 + 𝜎𝜎𝑏𝑏 
 
90 × 106 = 1414,711𝐹𝐹 + 33953,055𝐹𝐹  
 
𝐹𝐹 = 2544,69 𝑘𝑘 ↔ 𝑚𝑚 = 259,4 𝑠𝑠𝑘𝑘  

 

  (7) 
 
3.2 𝜎𝜎𝑑𝑑 = 1414,711𝐹𝐹 = 3,6 𝑀𝑀𝑀𝑀𝑎𝑎 (𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠)  

 
𝜎𝜎𝑏𝑏 = 33953,055𝐹𝐹 = 86,4 𝑀𝑀𝑀𝑀𝑎𝑎   
 
𝜎𝜎𝑅𝑅𝑚𝑚𝑚𝑚 = 𝜎𝜎𝑏𝑏 − 𝜎𝜎𝑑𝑑 = 82,8 𝑀𝑀𝑀𝑀𝑎𝑎  (𝑠𝑠𝑎𝑎𝑎𝑎𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  

 

  (4) 
   [11] 
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VRAAG 4 
 
4.1 𝑊𝑊 = 𝜌𝜌𝑘𝑘𝐴𝐴𝑙𝑙 = 2500 × 9,81 × 2,1 × ℎ × 1 = 51502,5ℎ   

 

𝐹𝐹𝑤𝑤 =
𝜌𝜌𝑘𝑘ℎ2

2
=

1000 × 9,81 × ℎ2

2
= 4905ℎ2   

 

𝑀𝑀𝑀𝑀𝑚𝑚𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠 𝑀𝑀𝑚𝑚 𝑠𝑠𝑉𝑉𝑠𝑠 𝑡𝑡𝑀𝑀𝑀𝑀𝑠𝑠:  𝑉𝑉 × 𝑥𝑥𝑅𝑅 + 𝐹𝐹𝑔𝑔 ×
ℎ
3

= 𝑊𝑊 × 𝑥𝑥1 
 
 51502,5ℎ × 0,6  +  4905ℎ2 × 0,333ℎ  = 51502,5ℎ × 1,05   
 

                                  ℎ = 3,765 𝑚𝑚   

 

  (6) 
 
4.2 𝑊𝑊~𝑀𝑀 = 𝑊𝑊 × 𝑥𝑥1 = (51502,5 × 3,765) × 1,05 = 203,601 𝑠𝑠𝑘𝑘𝑚𝑚   

 

𝐹𝐹~𝑀𝑀 = 𝐹𝐹𝑤𝑤 ×
ℎ
3

= 4905ℎ2 ×
ℎ
3

= 4905 × 3,7652 ×
3,765

3
= 87,257 𝑠𝑠𝑘𝑘𝑚𝑚   

 

𝐹𝐹𝐹𝐹𝐹𝐹 =
𝑊𝑊~𝑀𝑀
𝐹𝐹~𝑀𝑀

=
203,601
87,257

= 2,3  (𝑣𝑣𝑠𝑠𝑉𝑉𝑙𝑙𝑉𝑉𝑘𝑘)  > 2   

 

  (3) 
 
4.3 𝑠𝑠 = 0,5𝐵𝐵 − 𝑥𝑥 = 1,05 − 0,6 = 0,45 𝑚𝑚   

 
𝑉𝑉 = 𝑊𝑊 = 51502,5ℎ = 51502,5 × 3,765 = 193,905 𝑠𝑠𝑘𝑘   
 

𝜎𝜎𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝑉𝑉
𝐵𝐵

+
6𝑉𝑉𝑠𝑠
𝐵𝐵2

=
193,905

2,1
+

6 × 193,905 × 0,45
2,12

= 211,053 𝑠𝑠𝑀𝑀𝑎𝑎 (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  
 

𝜎𝜎𝑅𝑅𝑚𝑚𝑚𝑚 =
𝑉𝑉
𝐵𝐵
−

6𝑉𝑉𝑠𝑠
𝐵𝐵2

=
193,905

2,1
−

6 × 193,905 × 0,45
2,12

= −26,382 𝑠𝑠𝑀𝑀𝑎𝑎 (𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠)  

 

  (4) 
   [13] 
 
VRAAG 5 
 
5.1 𝑊𝑊𝑐𝑐 = 137 × 9,81 × 4 = 5,376 𝑠𝑠𝑘𝑘  

 
𝐹𝐹𝑐𝑐 = 𝜎𝜎𝐴𝐴 = 9 × 106 × 17,42 × 10−3 = 156,78 𝑠𝑠𝑘𝑘   
 
𝑊𝑊𝑇𝑇 = 𝐹𝐹𝑐𝑐 + 𝑊𝑊𝑐𝑐 + 𝑊𝑊𝑓𝑓 = 156,78 + 5,376 + 25 = 187,156 𝑠𝑠𝑘𝑘   
 

𝑝𝑝 =
𝑊𝑊𝑇𝑇

𝐴𝐴
=

187,156 × 103

1,22
= 129,969 𝑠𝑠𝑀𝑀𝑎𝑎   

 
𝜎𝜎𝑢𝑢𝑚𝑚𝑢𝑢𝑢𝑢𝑚𝑚𝑚𝑚𝑑𝑑𝑢𝑢𝑢𝑢𝑚𝑚𝑅𝑅𝑢𝑢 = 𝑝𝑝 × 𝐹𝐹𝐹𝐹𝐹𝐹 = 129,969 × 3  = 389,908 𝑠𝑠𝑀𝑀𝑎𝑎  

 

  (6) 
 
5.2 𝑡𝑡 =

𝐿𝐿 − 𝑙𝑙
√2

=
1,2 − 0,5

√2
 = 0,495 𝑚𝑚    

  (2) 
 
5.3 

𝑠𝑠 =
𝑝𝑝
𝜌𝜌𝑘𝑘

�
1 − sin 𝜃𝜃
1 + sin 𝜃𝜃

�
2

=
138,889 × 103

1600 × 9,81
�

1 − sin 30
1 + sin 30

�
2

 = 0,983 𝑚𝑚   
 

  (2) 
   [10] 
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VRAAG 6 
 
6.1 

  
𝜎𝜎𝑅𝑅
𝜎𝜎𝑐𝑐

=
𝑚𝑚(𝑠𝑠 − 𝑠𝑠)

𝑠𝑠
 

 
140

8
=

15(0,38 − 𝑠𝑠)
𝑠𝑠

   
 
      𝑠𝑠 = 0,175 𝑚𝑚   

 

  (2) 
 
6.2 𝑀𝑀𝑅𝑅 = 𝜎𝜎𝑅𝑅𝐴𝐴𝑅𝑅(𝑠𝑠 − 𝑠𝑠) = 140 × 106 × 6400 × 10−6(0,38 − 0,175)  

 
                               𝑀𝑀𝑅𝑅 = 183,335 𝑠𝑠𝑘𝑘𝑚𝑚  
 
𝑀𝑀𝑐𝑐 = 𝑀𝑀−𝑀𝑀𝑅𝑅 = 300 − 183,335 = 116,665 𝑠𝑠𝑘𝑘𝑚𝑚   

 

  (3) 
 
6.3 

𝜎𝜎𝑐𝑐1 =
𝜎𝜎𝑐𝑐(𝑠𝑠 − 𝑡𝑡)

𝑠𝑠
=

8(0,175 − 0,1)
0,175

  = 3,439 𝑀𝑀𝑀𝑀𝑎𝑎   
 

  (2) 
 
6.4          𝑀𝑀𝑐𝑐 =

1
2
𝜎𝜎𝑐𝑐𝑏𝑏𝑠𝑠

2
3
𝑠𝑠 −

1
2
𝜎𝜎𝑐𝑐1(𝑏𝑏 − 𝑠𝑠)(𝑠𝑠 − 𝑡𝑡)

2
3

(𝑠𝑠 − 𝑡𝑡) 
 

116665 =
8 × 106 × 𝑏𝑏 × 0,1752

3
−

3,439 × 106 × (𝑏𝑏 − 0,27)(0,175 − 0,1)2

3
   

 
116665 = 82026,0355𝑏𝑏 − 6513,665𝑏𝑏 + 1758,69   
 
             𝑏𝑏 = 1,522 𝑚𝑚   

 

  (5) 
   [12] 
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VRAAG 7 
 
7.1 𝑤𝑤 =

3024
2 × 36

= 42 𝑠𝑠𝑘𝑘/𝑚𝑚   
  (1) 

 
7.2 

𝐹𝐹𝐻𝐻 =
𝑤𝑤𝑥𝑥2

2𝑠𝑠
=

42 × 103 × 182

2 × 3
= 2268 𝑠𝑠𝑘𝑘  

 
𝐹𝐹𝑣𝑣 = 𝑤𝑤𝑥𝑥 = 21 × 103 × 18 = 378 𝑠𝑠𝑘𝑘  
 

𝐹𝐹𝑇𝑇 = �𝐹𝐹𝐻𝐻2 + 𝐹𝐹𝑣𝑣2 = �22682 + 3782 = 2299,284 𝑠𝑠𝑘𝑘  

 

  (3) 
 
7.3 𝜎𝜎 =

𝜎𝜎𝑢𝑢𝑢𝑢𝑢𝑢
𝑉𝑉𝐹𝐹

=
320

8
= 40 𝑀𝑀𝑀𝑀𝑎𝑎  

 

𝐴𝐴 =
𝐹𝐹
𝜎𝜎

=
2299,284 × 103

40 × 106
= 57,482 × 10−3𝑚𝑚2   

 

𝑠𝑠 = �4𝐴𝐴
𝜋𝜋

= �57,482 × 10−3

𝜋𝜋
= 27,1 𝑚𝑚𝑚𝑚  

 

  (3) 
 
7.4 𝐵𝐵𝑏𝑏 10 𝑚𝑚 𝑣𝑣𝑎𝑎𝑠𝑠𝑎𝑎𝑣𝑣 𝑙𝑙𝑎𝑎𝑠𝑠𝑠𝑠 𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡: 𝑥𝑥2 = 18 − 10 = 8 𝑚𝑚  

 
𝐹𝐹𝑣𝑣2 = 𝑤𝑤𝑥𝑥2 = 21 × 103 × 8 = 168 𝑠𝑠𝑘𝑘  
 

𝐹𝐹𝑇𝑇2 = �𝐹𝐹𝐻𝐻2 + 𝐹𝐹𝑣𝑣22 = �22682 + 1682 = 2274,214 𝑠𝑠𝑘𝑘  

 

  (3) 
   [10] 
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VRAAG 8 
8.1  RUIMTEDIAGRAMME 8.1 en 8.2  VEKTORDIAGRAMME 
                                           

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    (10) 
 
8.3 LID GROOTTE AARD 

AB (4-5) 25 kN √ Stut √ 
AC (1-5) 50 kN √ Bint √ 
BC (2-5) 86,6 kN √  Stut √ 
DB (3-6) en EB (6-4) 25 kN √ Stut √ 
DA (1-7) en EA (7-4) 35,4 kN √ Bint √ 
RB (2-3) 100 kN √ Opwaarts√  

 

  
 
 
 
 
 
 
  (6) 

 (𝐋𝐋𝐋𝐋𝐋𝐋 𝐖𝐖𝐋𝐋𝐋𝐋: √ =  𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇𝐇)  [16] 
 

TOTAAL:  100 
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