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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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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 |

w/m? = 1.kn/m?

Floor and roof Loads (L.L) KN/m?
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
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- Dead load (D.L)

Weights Kn/m?
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
-wp, = 1x0.9x1.0 x 19 = 1.7 1Kn/w?

AN
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3/. ultimate State Design :

i/w(D.L+LL)/m=14%x171+1.6x1.0=3.9Kn/m

2
.. wi? 3.9 x (4.25
i/ Mpgx = = é ) . 8.80 kn/m
4/ Effect + ive depth
h =250 mm
Wedth of beam b =150 mm
Q) 10 cm
h= depth + Cover + 2
p h = 250
250 = depth + 150 + 2
~ depth =250-20=230
fcu =24 Fy =460
b =150
M
S 0.95fyz
k
Z=d (0.5+J0.25— —)
1.134
M 8.80x10°
K=——— = —— =0.039<0.05
bd%fcu 150 (250)2 x24
230 (0.5+ [0.25 0059 220.8
zZ= . 20— —— = .
1.134
= 88040 _ g9 20 mm?
S 0.95x460x220.8 )
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
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Provide 2 @ 10 mm = 157

Cheek of shear:
WXL _ 3.9X425 _ 3.2 kn
2 2
1_
Viax=0.18 b, d ( J “%) fcu

250

=0.18x 10 X 230 (1 — 24/250) x 24 x 103
=8.98~9

1)) gal) ApaS luaa 3.2

Volume of beam = 0.25 X 0.15 X 4.5 = 0.168m3
- Cement = 0.168 X 350 = 58.8 =~ 5—56 - 11.8

- aggreget = V =0.22x0.225x0.35 = 0.017m?3

Al Al
)
2000 _ 117

—_— == )’_MJ\
0.017 Jshll jidly ansl 0.25

0.017%10= 0.17 aall X s3ell = L)

: f‘j‘“ 3 A3l
e
222 = 666 — - . -
° G Jsh |
6 x4.5 = 27 Jshll X gl 30 = 4l
PPN [N
30,000 e

x9= 22,500 SDG fel 230 X = el

Aal) s
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6 X4.5=27 :413.3.1

e PR T 591! oy !
45,000 2 22,500 L ol 10 s Flud 1
18,000 27 666 L ol 3 sl 2
20,000 0.17 117 M3 il Al 3
4,000 1 4,000 K L, el 4
10,000 M? Je ) 5
97,000 £ saaal

97X — = 9.7 10% Agmiaadl o

100

Total = 106,700 SDG
ey A eld) du *
Criand) Ao Caai oLl Lo
W.CRito = W/C  iend) dp [ oLl 4o

sl = 28 - 59

5.9
W/C =——=0.5%
11.8

SDG 180,000 = (s3¥ sdll Sl
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: N i) a Gailad 3.3

tuaibadll Jgan
STRUCTURAL TEES CUT FROM UNIVERSAL BEAMS
BS 4-1: 2005
Advance UKT splt rom Advance UK8
Ko = - -
Proportsa {coninuad) v
Secan Roadis Blastc Plntc Buclng |Tozoml| Moo | Warpng | Tosona| Ams
Oesignain of Gyration Modubus Mobs |Pammeler| |ndex |symmetry| Coretart] Comtani| of
Az | Avim Aads Avis | Arin | Al Index ) Section
xx | yy xx yy | x= | vy
Flangs| Toe v N v H J A
on | em | e | em' | em! an' e’ o' ar?

BlL

21026706 « | 8.2 | 465 | B62 | 292 | 18 254 0.600 125 0719 2490 125 B
21267 ) BAS | 4B | TS | 251 [ 160 | ME | 2W 0,600 138 om 1660 8 mwr
210x267=55 894 | 460 | 697 | 226 | 140 | 400 218 0.606 155 0721 120 LiXRY a4
210 2E7 %51 B.12 | 457 | 65D | 200 | 124 20 0.608 166 01 851 5.3 643
210426736 BM | A% | 5T | 183 | 14| M3 | 13 063 183 0T 7 T =7

2

21026711 8.21 | 430 | 523 | 17 | 061 | X0 | 1% 0.6 208 07X 555 57 52.3
165267wA3 + | B0 | 244 | 8719 | 192 | 66| M5 | 122 s 17.7 0758 &70 ] 8.0
165026737 + (839 | 330 | 449 | 1786 | 7 | I 10 0.65 200 0765 514 239 470
16526733 ¢ [ 841 | 220 | 300 | 159 | 20| 291 | K31 Q.708 218 0771 i7e 15.9 41.9
1912298 » | 7060 [ 455 | B30 | 281 | 213 | =7 | 3% 0573 L) o0& Irx 2% 103
1912229xG7 ¢ | 701 | 444 | 702 | 20 | 170 [ 414 | 267 0.5 .82 0T 210 140 B9
19122053 ¢ | 656 | 4232 | 560 | 1B | 130 | 8 | 203 0.58 122 0708 170 726 E7.4
191229846 688 | 433 | 536 | \67 | Y2 | 296 AL 057 129 0705 ms5 s we
191x229245 GB7 | 420 | 491 | 152 | 109 | 299 | 169 Q.57 141 0.706 826 45.2 5.9
1912229x41 GE8 | 423 | 452 | 141 | (8| 280 | 182 0.583 185 0108 404 us 022
191222937 666 | 420 | 413 | 1Z7 | 78| 225 | 1% 0.583 169 0708 X5 258 47.3
1912290 $00 | 412 | 372 | 118 | 5| X0 | 1 0.507 189 0713 280 105 42.7
152122941 TOS | 37T | 4% | 150 | T03 | 27 120 0.6 137 074 54 “us 23
152220037 TOO | 333 | 37 | 135 | 678 | 242 | W7 0.6%6 151 074 X6 29 7.2
14202 704 | 327 | 3% | 128 | 803 | 223 | @3 | o0& 168 0.744 08 Fl ] 28
152:229x30 702|323 | 32 | 111 (50| 199 | 815 | 0548 188 0740 217 %.9 ¥.1

15222926 T08 ) 311 | 276 | 12 | 423 | 183 | 666 | 06N 220 0.753 181 W7 .
1T&2@xA3+ | 611 | 417 | 413 | 127 | 10V | 2% 157 0,55 122 06 538 463 53
178203537 606 | 404 | 365 | 109 | BGEY | 1 | 12 0.558 138 0.69% B0 3 47.2
178203 607 | 360 [ 332 | 100 | 3| 177 | 118 0.561 162 0698 22 20 428
172:203¢20 603 | 397 | 301 | &0 | 676 | 157 | WK 0,561 169 o6m 186 %6 B3
1782003227 613 | 185 268 | 8446 | 675 | 150 | Bet (.568 192 0.705 146 1.5 3.5
TAM2002! « | ©.Z5 | 306 | 256 | B7T0 | 443 | 158 | &4 | 06% 171 0rn 148 Wd M0
140:203x23 619 | 303 | 24 | 742 | 7B | 132 | 520 | 0B 195 0740 nr 243 23
140203220 628 | 287 | 1B | @72 )| 280 | 121 | 454 | Q608 238 0750 65.1 5.33 2.8

Advarca, UKT ard UKD o trademans of Corus. A fullet description o (ha mlstiinshin between Structursl Teas and the Advance
manga of soctions manufacturod by Cons @ given on page 41

+ Thess seclions are in addilion Lo (he ange of BS 4 sectkns

") Nols urils ave em® and net am®.

FOR EXPLANATION OF TABLES SEE NOTES 2ZAND 3
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UkB : 140x 203 x 27

B=1433 d=2033 t=7.9 T=129 r=10.2

b/T=5.55 d/t =25.7

ol d gk gy (3-4) g g

anll LAY cuilad s g (3-3) aby JS

8000 8 ,
1000 1000 0:008X10 sl o
= 0.08 Kn
GleSall 2 X Qalall ()
Span (4.25)
210 x 0.08
— = 39KN

4.25
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RN

cilagall (uiled) Cial) g ) Jud
uilaad) Cual) gida gy (3-10) ady Ji cilatall (uald) Chual) pida gy (3-9) aby JSEY
At J
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Saa il saa uall d5le Alu Al Glas g cua Qll 68 Cls LS .3
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Ologd! 4.2

Usend aatll s JaY) I 38 (Precast) caall A6la &l Al cilas g 2adiily asi o
- Ll A s

laabed ald 5 A€o g san 3 6S8 ) aay Guall 2600 Ll Al Clan g un Qll 8 o

- il gall Cana LA S2all 5l iy olially (31 Aallaall 5 o any @

¢ il aasall ) G Leran sl caall Aile Al Cilaa g pd ) dilee ST 0 g @
. (shear force and torsion ) ¢} g5 alll o 8 il Sl Y i dliey pa g o

Gl g cua A deadiual) DL Al dlals 3 sasall 8 aSaill g 305l (g e gLl Cny @
- cuall 4L Lla,al

-l 2 jie B8N o al Al Al Aalal) 3 o) gall B DY) e

-l sled yo o<1y bkl aladil (Sayy @

.auﬁsjaﬁ:&jhem Olasal Llle 32 5n AId Cuall 480w Al )3 a2d%ui @
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Title: Reinforced Concrete Design to Eurocode 2.3
Authors: Bill Mosley, John Bungey, and Ray Hulse

Edition: Seventh Edition
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