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A-solid slab design: 

a)  

𝑚𝑖𝑛 =
𝑙

24
=

3500

24
= 145.83 𝑚𝑚 

 > 𝑚𝑖𝑛 → 𝑜𝑘 

b) 

𝐷𝐿 = 𝑜𝑤𝑛 𝑤𝑒𝑖𝑔𝑡 + 𝑠𝑢𝑝𝑒𝑟𝑖𝑚𝑝𝑜𝑠𝑒𝑑 

𝐷𝐿 =  0.18 ∗ 25 + 2 = 6.5 𝑘𝑛 𝑚2  

𝐿𝐿 = 3 𝑘𝑛 𝑚2  

𝑊𝑢 = 1.4𝐷𝐿 + 1.7𝐿𝐿 

𝑀𝑢+ =
1

14
∗ 14.2 ∗ 3.22 = 10.386 𝑘𝑛.𝑚 

𝑀𝑢− =
1

9
∗ 14.2 ∗ 3.22 = 16.156 𝑘𝑛.𝑚 

c) 

𝑀𝑢 = 25  𝑘𝑛.𝑚     ,𝐴𝑠𝑠𝑢𝑚𝑒  𝑑𝑏 = 12  

  𝑑 = 180− 20−
12

2
= 154𝑚𝑚  , 𝑅𝑛 =

25 0.9 

1000 ∗ 1542
∗ 106 = 1.1713 𝑀𝑝𝑎  

𝑚 =
420

0.85 ∗ 25
= 19.765 , 𝜌 =

1

19.765
 1− 1 −

2 ∗ 1.1713 ∗ 19.765

420
   = 0.00287 

𝐴𝑠 = 0.00287 ∗ 1000 ∗ 154 = 441.98 𝑚𝑚2 , 𝐴𝑠 𝑚𝑖𝑛 = 0.0018 ∗ 1000 ∗ 180 = 324 𝑚𝑚2 

𝑆𝑚𝑎𝑥 = min 
113.04

449.98
∗ 1000 = 255.76 𝑚𝑚 ,300𝑚𝑚, 2 ∗ 180 = 360 = 255.76𝑚𝑚 

𝑓𝑜𝑟 𝑓𝑙𝑒𝑥𝑢𝑟𝑎𝑙 → 𝑢𝑠𝑒 ∅12@250 𝑚𝑚 

𝐴𝑠 𝑠𝑟𝑖𝑛𝑘𝑎𝑔𝑒 = 0.0018 ∗ 1000 ∗ 180 = 324 𝑚𝑚2 

𝑆𝑚𝑎𝑥 = min  
113.04

324
∗ 1000 = 348.89𝑚𝑚, 300𝑚𝑚, 4 ∗ 180 = 720 = 300𝑚𝑚 

𝑓𝑜𝑟 𝑠𝑟𝑖𝑛𝑘𝑎𝑔𝑒 → 𝑢𝑠𝑒 ∅12@300 𝑚𝑚 
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d) 

 

 

𝑊𝑢   𝑠𝑙𝑎𝑏 = 14.2 𝑘𝑛 𝑚2   

𝑊𝑢 𝑏𝑒𝑎𝑚 𝐶 − 𝐷 = 14.2 ∗  
3.5

2
+

3.5

2
 + 1.4 ∗  0.42 ∗ 0.3 ∗ 25 = 54.11 𝑘𝑛 𝑚  

e) 

 

 

 

𝑊𝑢 𝑏𝑒𝑎𝑚 𝐸 − 𝐹 = 14.2 ∗  
3.5

2
+ 0.15 + 1.4 ∗   0.42 ∗ 0.3 ∗ 25 + (3 ∗ 0.2 ∗ 15) = 43.99 𝑘𝑛 𝑚  

𝐴𝑥𝑖𝑎𝑙 𝑙𝑜𝑎𝑑 𝑜𝑛 𝑐𝑜𝑙𝑢𝑚𝑛 𝑬 𝑓𝑟𝑜𝑚  𝑏𝑒𝑎𝑚 (𝐸 − 𝐹) = 43.99 ∗
7.5

2
= 164.9625 𝐾𝑛 

 

 

 

 

𝑊𝑢 𝑏𝑒𝑎𝑚 𝐸 − 𝐴 = 1.4 ∗  0.42 ∗ 0.3 ∗ 25 = 4.41 𝑘𝑛 𝑚  

𝑃𝑢 𝑏𝑒𝑎𝑚 𝐸 − 𝐴 = 54.11 ∗
7.2

2
= 194.796 𝐾𝑛 

𝐴𝑥𝑖𝑎𝑙 𝑙𝑜𝑎𝑑 𝑜𝑛 𝑐𝑜𝑙𝑢𝑚𝑛 𝑬 𝑓𝑟𝑜𝑚  𝑏𝑒𝑎𝑚  𝐸 − 𝐴 =  4.41 ∗
7.5

2
 +  194.796 ∗

1

2
 = 113.9355 𝐾𝑛 

𝑆𝑒𝑙𝑓 𝑤𝑒𝑖𝑔𝑡 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛 𝐸 = 1.4 ∗ 0.3 ∗ 0.3 ∗ 25 ∗ 3 = 9.45 𝐾𝑛 

 

 

Wu= load from slab +self weight  

Beam  C-D 

Wu= load from slab +self weight + weight of wall 

Beam  E-F 

Wu= load from slab +self weight + weight of wall 

Beam  E-A 

Pu= load from beam C-D 
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𝑻𝒐𝒕𝒂𝒍 𝒂𝒙𝒊𝒂𝒍 𝒍𝒐𝒂𝒅 𝒐𝒏 𝒄𝒐𝒍𝒖𝒎𝒏 𝑬 = 

𝑁𝑜. 𝑜𝑓 𝑠𝑡𝑜𝑟𝑦 ∗  (𝐴𝑥𝑖𝑎𝑙 𝑙𝑜𝑎𝑑 𝑓𝑟𝑜𝑚 𝑏𝑒𝑎𝑚  𝐸 − 𝐹 + 𝐴𝑥𝑖𝑎𝑙 𝑙𝑜𝑎𝑑 𝑓𝑟𝑜𝑚 𝑏𝑒𝑎𝑚  𝐸 − 𝐴 

+ 𝑠𝑒𝑙𝑓 𝑤𝑒𝑖𝑔𝑡 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛 𝐸 ) 

𝑻𝒐𝒕𝒂𝒍 𝒂𝒙𝒊𝒂𝒍 𝒍𝒐𝒂𝒅 𝒐𝒏 𝒄𝒐𝒍𝒖𝒎𝒏 𝑬 = 𝟑 ∗  𝟏𝟔𝟒.𝟗𝟔𝟐𝟓 + 𝟏𝟏𝟑.𝟗𝟑𝟓𝟓 + 𝟗.𝟒𝟓 = 𝟖𝟔𝟓.𝟎𝟒𝟒 𝐊𝐧 
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B-joist slab design: 

a) 

𝑚𝑖𝑛 =
𝑙

18.5
=

3500

18.5
= 189.19 𝑚𝑚 

 = 380 𝑚𝑚 > 𝑚𝑖𝑛 → 𝑜𝑘 

𝑓 ≥ 50𝑚𝑚  ,
500

12
= 41,67 𝑚𝑚 = 50 𝑚𝑚                 𝑓 = 80 𝑚𝑚     𝑜𝑘 

𝑤 ≯ 3.5 ∗ 150 = 525𝑚𝑚                𝑤 = 300    𝑚𝑚    𝑜𝑘 

𝑏𝑤 ≥ 100 𝑚𝑚              𝑏𝑤 = 150 𝑚𝑚    𝑜𝑘 

𝑆 ≯ 800 mm                𝑆 = 500𝑚𝑚   𝑜𝑘   

𝑏𝑓 = 500 + 150 = 650  mm                

 

 

 

 

 

b) 

 𝐷𝐿 = 𝑜𝑤𝑛 𝑤𝑒𝑖𝑔𝑡 + 𝑠𝑢𝑝𝑒𝑟𝑖𝑚𝑝𝑜𝑠𝑒𝑑 

𝐷𝐿 =  0.08 ∗ 25 + 2 = 4 𝑘𝑛 𝑚2  

𝐿𝐿 = 3 𝑘𝑛 𝑚2  

𝑊𝑢 = 1.4𝐷𝐿 + 1.7𝐿𝐿 

𝑊𝑢 = 1.4 4 + 1.7 3 = 10.7𝑘𝑛 𝑚2  

Load on typical rip: 

𝑊𝑢/𝑟𝑖𝑝 = 10.7 ∗  0.65 + 1.4 ∗  0.3 ∗ 0.15 ∗ 25 = 8.53 𝑘𝑛/𝑚 

 

hf 

hw 

bw bw 

h 

S bw 

hf 

hw 

bf 
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C) 

𝑀𝑢+ =
1

14
∗ 8.53 ∗ 3.22 = 6.239 𝑘𝑛.𝑚 

𝑀𝑢− =
1

9
∗ 8.53 ∗ 3.22 = 9.705 𝑘𝑛.𝑚 

d) 

 𝑀𝑢 −  𝑣𝑒 = 28 𝑘𝑛.𝑚          , ,𝐴𝑠𝑠𝑢𝑚𝑒  𝑑𝑏 = 12  

  𝑑 = 380− 20− 8 −
12

2
= 346 𝑚𝑚  , 𝑅𝑛 =

28 0.9 

150 ∗ 3462
∗ 106 = 1.7325 𝑀𝑝𝑎  

𝑚 =
420

0.85 ∗ 25
= 19.765 , 𝜌 =

1

19.765
 1− 1−

2 ∗ 1.7325 ∗ 19.765

420
   = 0.00431 

𝐴𝑠 = 0.00431 ∗ 150 ∗ 346 = 223.608  𝑚𝑚2 , 𝐴𝑠 𝑚𝑖𝑛 = 𝑚𝑎𝑥 

 
 
 
 

1.4

420
∗ 150 ∗ 346

 𝑓𝑐
4 ∗ 420

∗ 150 ∗ 346 
 
 
 

= 173 𝑚𝑚2  

𝑛 =
𝐴𝑠 

𝐴𝑏  
=

223.608

113.04
= 1.98 ≈ 2 

𝑓𝑜𝑟 𝑓𝑙𝑒𝑥𝑢𝑟𝑎𝑙 → 𝑢𝑠𝑒   2 ∅12 

𝐴𝑠 𝑠𝑟𝑖𝑛𝑘𝑎𝑔𝑒 = 0.0018 ∗ 1000 ∗ 80 = 144 𝑚𝑚2 

𝑆𝑚𝑎𝑥 = min  
113.04

144
∗ 1000 = 785 𝑚𝑚 , 300𝑚𝑚, 4 ∗ 80 = 320 = 300𝑚𝑚 

𝑓𝑜𝑟 𝑠𝑟𝑖𝑛𝑘𝑎𝑔𝑒 → 𝑢𝑠𝑒 ∅12@300 𝑚𝑚 

e) 

 

 

𝑊𝑢 𝑏𝑒𝑎𝑚 𝐸 − 𝐹 = 

8.53

0.65
∗  

3.5

2
− 0.15 + 1.4 ∗   0.6 ∗ 0.3 ∗ 25 +  0.3 ∗ 2 + (3 ∗ 0.2 ∗ 15) + 1.7 ∗ (0.3 ∗ 3)

= 42.267 𝑘𝑛 𝑚  

Wu= load from slab +self weight + weight of wall 

Beam  E-F 

مــمــدوح
Typewriter
eng.mumdoh al-bosily 


