
CVG3148 - ASSIGNMENT 6 – Solutions (Summary) 
 
Problem 1 (30marks) 
a)  
𝑉𝑉𝑓𝑓 = 375 𝑘𝑘𝑘𝑘 ,  𝑉𝑉𝑓𝑓@ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 37 𝑘𝑘𝑘𝑘 ,  𝑉𝑉𝑓𝑓 @ 𝑥𝑥 = 2.26𝑚𝑚 = 102 𝑘𝑘𝑘𝑘 ,  𝑉𝑉𝑓𝑓 @ 𝑑𝑑𝑣𝑣 = 306 𝑘𝑘𝑘𝑘 

                   
                 
  
 
 
 
 
 
b)  
𝑉𝑉𝑅𝑅 =  𝑉𝑉𝐶𝐶 = 206 𝑘𝑘𝑘𝑘 >  𝑉𝑉𝑓𝑓 = 102     OK 
 
c)  
𝑉𝑉𝑅𝑅 = 𝑉𝑉𝐶𝐶𝐶𝐶 + 𝑉𝑉𝑆𝑆 = 254 + 309 = 563 𝑘𝑘𝑘𝑘          𝑉𝑉𝑅𝑅 >  𝑉𝑉𝑓𝑓,𝑚𝑚𝑚𝑚𝑚𝑚 = 306 𝑘𝑘𝑘𝑘    𝑂𝑂𝑂𝑂 
 
𝐴𝐴𝑣𝑣.𝑚𝑚𝑚𝑚𝑚𝑚 = 102 𝑚𝑚𝑚𝑚2  <  𝐴𝐴𝑣𝑣 = 200 𝑚𝑚𝑚𝑚2     OK   
Or,   𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚.2 = 351.4 𝑚𝑚𝑚𝑚 > 180 𝑚𝑚𝑚𝑚      𝑂𝑂𝑂𝑂 
 
𝑉𝑉∗ =  1115 kN 

𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚.1 = 𝑚𝑚𝑚𝑚𝑚𝑚 � 600 𝑚𝑚𝑚𝑚
0.7𝑑𝑑𝑣𝑣 = 0.7 ∗ 572 = 400.4 𝑚𝑚𝑚𝑚 ← 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐         

𝑆𝑆𝑐𝑐ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ≤  𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 → 180 < 400.4  𝑚𝑚𝑚𝑚    𝑂𝑂𝑂𝑂 
 
𝑉𝑉𝑅𝑅 = 563 𝑘𝑘𝑘𝑘,   𝑉𝑉𝑅𝑅.𝑚𝑚𝑚𝑚𝑚𝑚 = 2231 𝑘𝑘𝑘𝑘 
𝑉𝑉𝑅𝑅 ≤  𝑉𝑉𝑅𝑅.𝑚𝑚𝑚𝑚𝑚𝑚     OK 
  

V (kN) 

375 

37 

X (mm) 

-37 

-375 

306 

572 2800 

-306 

102 

2260 



 

Problem 2 (30marks) 
𝑊𝑊𝑓𝑓 ∗

𝐿𝐿
2

= 100 ∗ 9
2

= 450 𝑘𝑘𝑘𝑘,      𝑉𝑉𝑓𝑓 @ 𝑑𝑑𝑣𝑣 = 403 𝑘𝑘𝑘𝑘 = 𝑉𝑉𝑓𝑓,𝑚𝑚𝑚𝑚𝑚𝑚 

𝑉𝑉𝐶𝐶𝐶𝐶 = 91 𝑘𝑘𝑘𝑘,   𝑉𝑉𝐶𝐶𝐶𝐶 =  105 𝑘𝑘𝑘𝑘 
𝑉𝑉𝑆𝑆 = 𝑉𝑉𝑓𝑓.𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑉𝑉𝐶𝐶𝐶𝐶 = 298 𝑘𝑘𝑘𝑘 
𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 154 𝑚𝑚𝑚𝑚,   
𝐶𝐶ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑆𝑆𝑐𝑐ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 150 𝑚𝑚𝑚𝑚 ≤  𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 154 𝑚𝑚𝑚𝑚 
 𝑉𝑉∗ = 461 kN 

𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚.1 = 𝑚𝑚𝑚𝑚𝑚𝑚 � 600 𝑚𝑚𝑚𝑚
0.7𝑑𝑑𝑣𝑣 = 0.7 ∗ 472.5 = 331 𝑚𝑚𝑚𝑚 ← 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐         

𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑚𝑚𝑚𝑚𝑚𝑚 �𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚.1 = 331 𝑚𝑚𝑚𝑚 ← 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚.2 = 703 𝑚𝑚𝑚𝑚         

𝑆𝑆𝑐𝑐ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑆𝑆2 = 150 𝑚𝑚𝑚𝑚 ≤  𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 = 331 𝑚𝑚𝑚𝑚     𝑂𝑂𝑂𝑂 
𝑉𝑉𝑠𝑠 = 306 𝑘𝑘𝑘𝑘 
𝑉𝑉𝑠𝑠.𝑚𝑚𝑚𝑚𝑚𝑚 = 139 𝑘𝑘𝑘𝑘 
 
Define regions for shear reinforcement; 

 Shear force range S 𝑉𝑉𝑅𝑅 𝑉𝑉𝑅𝑅  ≥  𝑉𝑉𝑓𝑓 
Region 0 𝑉𝑉𝑓𝑓  ≤  𝑉𝑉𝑐𝑐𝑐𝑐 No required 𝑉𝑉𝑅𝑅 = 𝑉𝑉𝐶𝐶𝐶𝐶 = 91 𝑘𝑘𝑘𝑘 OK 

Region 1 𝑉𝑉𝑐𝑐 < 𝑉𝑉𝑓𝑓 <  𝑉𝑉𝑅𝑅.𝑚𝑚𝑚𝑚𝑚𝑚 𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 330 𝑚𝑚𝑚𝑚 
𝑉𝑉𝑅𝑅 = 𝑉𝑉𝐶𝐶𝐶𝐶 + 𝑉𝑉𝑠𝑠.𝑚𝑚𝑚𝑚𝑚𝑚
= 244 𝑘𝑘𝑘𝑘 

OK 

Region 2 𝑉𝑉𝑅𝑅.𝑚𝑚𝑚𝑚𝑚𝑚 < 𝑉𝑉𝑓𝑓 <  𝑉𝑉𝑓𝑓.𝑚𝑚𝑚𝑚𝑚𝑚 𝑆𝑆𝑠𝑠 = 150 𝑚𝑚𝑚𝑚 
𝑉𝑉𝑅𝑅 = 𝑉𝑉𝐶𝐶𝐶𝐶 + 𝑉𝑉𝑠𝑠
= 411 𝑘𝑘𝑘𝑘 

OK 

 
 
 
 
 
 
 
 
 
 

10M @ 150 mm 10M @ 330 mm   10M @ 330 mm 10M @ 150 mm 
  

  
 

 

2.06 m 1.53 m 0.91 0.91 1.53 m 2.06 m 
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