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Abstract:  

This research presents a comprehensive analytical and technical study of 

Precast Concrete Units, identifying them as a leading structural solution 

within the modern construction landscape. The study aims to evaluate their 

mechanical and structural properties while conducting a precise technical 

and economic comparison with traditional cast-in-place concrete.   

The theoretical framework includes an in-depth analysis of the essential 

components of concrete, beginning with the physical and chemical 

properties of aggregates and cement. It further explores the fundamental 

role of concrete admixtures and polymers (both natural and synthetic) in 

enhancing structural performance and durability. Furthermore, the research 

reviews the principles of concrete mix design to ensure a balance between 

economic efficiency and design quality.   

In the practical application, the research focuses on a case study for 

designing a simple precast concrete support beam, including load and 

resistance calculations, material quantity estimation, and projected costs. 

The results indicate that precast concrete units excel significantly in terms 

of time feasibility and achieve superior quality control due to 

manufacturing in a controlled environment.   

The research concludes that adopting precast concrete in Public housing 

project is economical and sustainable .  
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 وَالِدَيَّ  وَعَلَىرَبِّ أَوْزِعْنِي أَنْ أَشْكُرَ نِعْمَتَكَ الَّتِي أَنْعَمْتَ عَلَيَّ ﴿

 ﴾  وَأَنْ أَعْمَلَ صَالِحًا تَرْضَاهُ
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 .   النزح، وهي صعود الماء إلى سطح الخرسانة الطازجة، مكوّنا طبقة ضعيفة ذات مقاومة منخفضة
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3.1

3.1.1

1. Dimensions:  

Span      L- 4.25m 

 W (D.L+L.L) m 

   

 

  

 

 0.25 4.25 0.25 

 

 

2. loading ultimate Design: 
- live lood (L.L) :  
- floor and Rood load for flats and houses I  
 
w/𝑚2 = 1.kn/𝑚2 
 

Floor and roof Loads (L.L)  KN/m2 

 

Classrooms  3.0 

Dance halls  5.0 

Flats and house  1.5 

Garages, passengers' cars  2.5 

Gymnasiums 5.0 

Hospital wards  2.0 

Hotel bedrooms  2.0 

Offices for general use  2.5 

Flat roofs,  With access  1.5 

Flat roofs, no access  0.60 

  

X 

X 
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- Dead load (D.L)  
 

Weights Kn/m2 

Aluminium cast  26 

Asphat paving  23 

Bricks common  19 

Bricks, pressed  22 

Clay,dry 19-22 

Clay, wet  21-25 

Concrete, reinforced   25 

Concrete, wet  26 

Glass, plate  27 

Lead  112 

Oak  9.5 

Pine, while  5 

Sand, dry  16-19 

Sand, wet  18-21 

Steel  17 

Water  9.81 

Brick wall,115 mm thick  2.6 

Gypsum Plaster 25 mm thick  0.5 

Glazing single  0.3 
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- weight of Red brike 19 Kn/m3  

- 𝑤𝐷.𝐿  =  1 0.9 1.0 19 = 1.7 1Kn/𝑤2  
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3/. ultimate State Design :  

i/ w (D.L + L.L) /m = 1.4  1.71 + 1.6  1.0 = 3.9 Kn/m  

ii/ 𝑀𝑚𝑎× = 
𝑊𝑙2

8
  =

  3.9 × (4.25)
2

8
    =  8.80 kn/m 

4/ Effect + ive depth  

h = 250 mm  

Wedth of beam b = 150 mm    

h= depth + Cover + 
∅

2
 

250 = depth + 150 + 
∅

2
  

∴ depth = 250 – 20 = 230  

fcu  = 24        Fy = 460   

𝐴𝑠 = 
𝑀

0.95𝑓𝑦𝑧
 

Z = d (0.5 + √0.25 − 
𝑘

1.134
 )  

K = 
𝑀

𝑏𝑑 2𝑓𝑐𝑢
     =  

8.80×106

150 (250)2 ×24
  = 0.039 < 0.05 

𝑧 = 230 ( 0.5 +  √0.25 −  
0.039

1.134
= 220.8 

𝐴𝑠 =  
8.80×106

0.95×460×220.8
= 91.20 𝑚𝑚2  

Number  of bar   
1 2 3 4 5 6 7 8 9 10 

28.3 56.6 84.9 113 142 170 198 226 255 283 

50.3 101 151 201 252 302 352 402 453 503 

78.5 157 236 314 393 471 550 626 707 785 

 

113 226 339 456 566 679 792 905 1020 130 

201 402 603 804 1010 1210 1410 1610 1810 2010 

314 628 943 1260 1570 1890 2200 2510 2830 3140 

 

491 982 1470 1960 2450 2950 3440 3930 4420 4910 

804 1610 2410 3220 4020 4830 5630 6430 7240 8040 

1260 2510 3770 5030 6280 7540 8800 10100 11300 12600 

10 cm 

h = 250 

b = 150 
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Provide 2 ∅ 10 mm = 157  

Cheek of shear : 

𝑊 ×𝐿

2
=  

3.9 ×4.25

2
 = 8.2 kn 

𝑉𝑚𝑎𝑥= 0.18 𝑏𝑤d (
1−𝑓𝑐𝑢

250
) fcu  

= 0.18× 10 × 230 (1 − 24/250) ∗ 24 × 10−3 

= 8.98 ≈ 9  

3.2

Volume of beam = 0.25 × 0.15 × 4.5 = 0.168𝑚3 

- Cement = 0.168 × 350 = 58.8 ≃
56

5
= 11.8 

- aggreget =                   V = 0.22  0.225  0.35 = 0.017𝑚3 

 

2000

0.017
 = 117 = 

 

  
 

0.017  10= 0.17    

 3     

 

  

4000

6
= 666

274.56 

   10   

 

  
SDG22,500 9=

30,000

12
 

 

 

0.25 

0.15 
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3.3.1 𝟔 × 𝟒. 𝟓 = 𝟐𝟕

 الإجمالي الكمية السعر الوحدة الوصف البند

11022,500245,000

236662718,000

3𝑀3 1170.1720,000

4K 4,00014,000

5𝑀3 10,000

97,000

10             97×
10

100
= 9.7 

Total = 106,700 SDG 

  *  

 

W/CW.C Rito 

5.9     =  11.8
2

W/C  = 
5.9

11.8
 = 0.5% 

180,000SDG 
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3.3
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UkB : 140  203  27  

B = 143.3     d = 203.3      t = 7.9            T = 12.9       r = 10.2  

b/T = 5.55    d/t  = 25.7   

0.008 × 10
8

1000
   

8000

1000

Kn 0.08

4.25Span

210 × 0.08

4.25
= 3.9𝐾𝑁 

 

3-1

 

23

 

33

 

3-4
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3-53-6

-73-83

-93-103
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  المراجع: 4.3

1

2

1974

3.Title: Reinforced Concrete Design to Eurocode 2  

Authors: Bill Mosley, John Bungey, and Ray Hulse 

Edition: Seventh Edition 
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