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Abstract

The Project deals with the design of a three-storeys reinforced concrete
building that was redesigned by hand using the specifications of the
British Code (BS.8110) and was built in the city of Atbara . It represents
a residential building from a group of residential buildings belonging to
the Zadna project.

Due to the nature of the area, dead loads (finishing loads and self-
weight loads) and live loads were taken into account.

The research chapter in the first chapter deals with a general overview of
the project and the problem of the project and the standard specifications
that were based on the research. The second chapter dealt with an
overview of concrete and related methods of designing its mixtures and
structural design, and the third chapter dealt with manual design, while
the fourth chapter contains the conclusion , recommendations used in the
research , and there is ppandex with the research .
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Ref Calculation Out put
Design of slab Gl ayenal
(Flat slab)
Loading:-

Live load = 2KN/m?
D.L concrete specific weight=24KN/m3
Red Block specific weight = 17KNIm3
Partitions thickness =250m m
Finishing = 1.5KNIm?2
Concrete stress (fcu)=25KNImm?
bl aas dleal (fy)=460NImm2
Concrete cover = 25 mm
i dladll Geall a6

L actual < L basic * m.ft
Table3.9 |4 d

é basic=26

-

_ua‘).\ﬂ‘

M.ft=1.3

17




Bs8110

< 14 26*1.3

Q| ~

5000
. d -
26%1.3

=147.9
Use 160 mm
h=d+cover+ @
h=160 +25 +— =101
Use 200 mm

L.L=2 KN/m?

D.L= self-weight + partition + finishing

10%0.25%x3%17

=(0.2%24) + () + 15

D.L=11.4 KN
Ultimate load
N=1.4*11.4+1.6*2= 19.16 KN
_:Aiaall saec Y alal
Ass (300*500)

Il S lall

4xbxh 4%x300%500
ch\/ :\/ - = 437mm

T

147.9mm

160mm

200mm

11.4 KN

19.16 KN

437 mm

18
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Bs8110

Bs8110

F = ultimate load *A
= 19.16*5*5=479 KN.m?

bl g a5 =l
Moments and reinforcement

o ) A LAl A0 (g 130 3 oS a5 80 Aia A5
2580 i abaa alasinly

0.04fl 0.086fl 0.063fl 0.086fl 0.04fl
0.075fl 0.063fl 0.06¥fl 0.075fl
G a0 S

(+ve)M=0.075*F*L
=0.075*479*5=180KN.m

b o S
(-ve)M=0.086*479*5=206KN.m

ledle a3 585 il o 1) AaSUl oy

479KN.m?

180KN.m

19
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L Middle strip Iy - Iy de
oy F L. 4
s <SS RO TN
w
2 |
- I -+
J‘l"l -y
R e e R -
B
-3
A
{_ ''''' L I T R ro
te Ny 0
B -t S
O |
) N T I R A S 1
Column |
-ﬂ-_
) Stab without drops
griore drop
N dimension < lx
Drop Middle sirip Ly - drop size B
T 1 _________
g i — e
5 . 3 — I
I f
| s
gl R T
k] | |
IR S R
20 | | |
< VIR S
lgnore drop f | &u;:ma
dimension < 1y ; |
3 le ! .
b s ik droge |
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Bs8110

Table 3.18

3.7.2.8

Bs8110

Lx=5

C.s width = l; =2-925m

)

M.s width=5-2.5=2.5m
Il (e ag5all 58
i gall o el
(+)M.5=45%
(+)C.5=55%
(+ve) M (M.S)= 0.45%180=81KN.m
(+ve) M (C.S) = 0.55*180 = 99KN.m

Ll o 3al
(-ve) M (C.S) = 25%

(-ve) M (C.S) = 75%
(-ve) M (C.S) = 0.25*206* = 51.5KN.m
(-ve) M (C.S) = 0.75*%206 =154.5KN.m

d=h-c- 2
2

d:200-25-§:167mm

G Vi RVRENTURIVEN

2.5m

2.5m

81KN.m

99KN.m

51.5KN.m

154.5KN.m

167 mm

21
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G gall o jall o laall i)

( M.S) ddans ol dxy 0
+M (M.S) = 81KN.m

_ M _  81x10°
bd? fcu  2500%169%25

=0.045

0.045< 0.156 . oK
0.045<0.05
.z =0.95d

Z=0.95*169 = 160.55 mm

As (req) =

095fyz
As(required) = 1154.5 mm
@=12mm

m(12)?

AS bar = =201

1154.5

No of bars = - 10.21 = 11 bars

As( prov) =11*113=1243mm

100As prov _ 100%1243

= =0.24
bh 2500%200

0.13< 0.24< 4 . ok

160.55mm

1154.5 mm

1243m m

22
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Bs8110

Bs8110

Bs8110

L(m.s) _ 2500
Noof bar—-1 11-1

Spacing = =250 mm c/c

dalisall (e (5aadl)
Y Yo.<dor750
3d =507 =~ ok
T12@250 mm c/c

(C.S) a5l 2 321/B
+M (C.S) =99 KN.m

M 99x10°

= > = > = 0.055
bd“fcu 2500%169°x25
0.055< 0.156
0.055> 0.05 - ok
Z=d*(0.5+ /0.25 L
0.4
=169(0.5+ Jo.zs - 22
Z=157.95 mm
AS (rea) = 5555y
As (req) = —21° __ — 14343 mm

0.95*%460%157.95

Yo«mmc/c

T12@250
mm c/c

157.95 mm

1434.3 mm

23
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Bs8110

Bs8110

1434.3

No of bar = =12.6 =13 bars
113

As (prov) = 13*113 = 1469 mm

Ll A e gaail

100As prov _ 100%1469
bh 2500%200

=0.295

0.13<0.295 < 4 . ok

spacing = % =200 mm c/c

200 < 507 or 750 - ok

T12@200 mm c/c

QL) o all aacal
(-ve) M (m.s) = 51.5 KN

M 51.5%10°
= ~ = ~ =0.03
bd“fcu 2500X167°X25

0.03< 0.15d ~ ok

0.03< 0.05
Z =0.95*167 = 158.65

@ bar = 16 mm

51.5%10°

= =742.9 mm
0.95fyz  0.95%460%158.69

As (req) =

1469 mm

T12@200
mm c/c

YoA,N

742.9 mm

24
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Bs8110

Bs8110

742.9

No of bars = ——= = 6.57 = 7bars
113

As(prov) = 7*113 = 791 mm

100 Asprov _ 100%791
bh 2500%200

=0.15

0.13<0.15<4 - ok

Spacing = 2299 — 416.67 mm clc

7-1
Use 300 mm c/c
300 < 507 or 750

T12@300 mm c/c

M= 154.5KN.m

m 154.5%10°
=" = ~— =0.08
bd“fcu 2500%x167°%25

0.08 < 0.156

0.08 > 0.05

Z=d (0.5 + bzs--ﬂ
0.4

~ ok

C.S i 2 3=21/B

~ ok

T12@300
mm c/c

25
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Bs8110

= 167 (0.5 + \/0.25 ~ 2%
0.9
= 150.5 mm
154.5%10°

. - m
A(reqUIrEd)_ 0.95fyz  0.95%460%150.5

= 2349.15 mm

2349.15

=11.68

No of bars =

=12 bars
As(prov) = 12*201 = 2412 mm
bl A (e (3Ea)

100%2412 100 Asprov
= = 048 ——
2500%200 bh

013<048<4 =~ 0K

Spacing = 2500 = 927.27mm

12—-1
Use 200 mm c/c

200 < 507 or 750 = 0k

T 16 @200 mmc/c

2349.15mm

12 bar
2412mm

T 16 @200
mmc/c

26
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Table 3.9

Table 3.10

ol i) e el
SV e sall ) (e il AtV e 8
4z sansall Cal adV) (S5 () g (B Bl V) (55 (S
dand e =l Actual R8sl M) e S) Allowable
Jladll Geall e S a0l Jsha
aaall (il a3

span _ 5000

—=29.94 mm

Actual = =
d 167

basic span
ef fective depth

Allowable = m.ft*

Basic span /effective = 26

477—fs
m
120(0.9+5 )

m.f=0.55 +

2 Asre
fs = 2 fy*x22

3 Asprov
2,460%1154.5
fs = 22222 = 284.83N/mm
3 1243
m _  81x10° _ )
bd>  2500%169% 113<2 - 0K
477-284.83

m.f = 0.55 +

120(0.9+1.13)

284.83
N/mm

27
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Bs8110

Allowable = 26*1.33*0.9 = 31.1

29.94 < 31.1 ~ ok
Cal paiV a4l 3D
padll e 3l
(s 2 5ac /)
3 sanll 4 5 Nie /g
Vit = L15Vmax
ud,

U=m hc =m *437 =1372.8
d, =167 mm

mhc? F
k
4 ly+lx

V (max) = F —( )

m(0.437)% , 479

=479 —( 4 5><5)

V (max) =476 KN

_ 1.15%476%103

Vit = =2.17
1504.8+x167
217<0.8./f cuors =~ 0K

dganll 4a 5 5e 1.5d 2 o (il (10 (38

28
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Bs8110

1.15 Vmax
Vi=——

ud,
U = 4(hc+2*1.5d)

U = 4(437+2*1.5%167) = 3752 mm

V(max) = F — (hc+2*1.5d)2* %

= 466.34

* x10°
Vi= 1.15%437%10 0.8

3752%x167

VCUAAMML&)Q\JAA.\DJM

0.79 ,3|100A4sprov 41400
Ve= —=* PToY «
dm bd d

100Asprov _ 100%2412

= =057 < 3
bd 2500%x167
= 4/@ = 1.244 > 0.67
167 167
V= ‘1’—;‘: « 30.57 % 1.244=0.65
Ve <Vt not ok
0.65 < 0.8

Use T16 @100 mm c/c

2500
spacing

No of bars = +1

3752mm

0.8

Use T16
@100 mm
c/c

29
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Bs8110

= 2200, 1= 26 bars
100

As prov=26*201= 5226 mm

100%5226

=125<3 ~ 0k
2500%167
_ % *3/1.25 *1.244 = 0.84
0.84>0.8 ~ ok
1SN 3 genll die adll (e (333l
Vt — 1.4 Vnzwx
ud
U =1504.8 d, = 167 mm

V(max) = 476KN

* x10°
Vi= 1.4%476*10 -26

1504.8%167
26<08,/fcuors - ok
dsarll dn g (0 1.5d 2 de
U= 2(hc +1.5d)

= 2437+1.5*167)= 1375 mm

5226m m

1375 mm

30
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Bs8110

V(max)= F — (hc+2*1.5%d)2 * —L—

Ly*ly

V(max)= 479 — (0.437+2*1.5%0.167)> * %

V(max )= 497.6 N.mm?

_ 1L4Vmax

Vi=

udz

1.4%497.6%103
= =27
1504.8%167

Vc=0.8 < 2.7 not ok
@hail e Ja s A3l s 32l /)
AL oyl e s Jae /Y

s3e ) die 31 AY) (b asliss 1.5 h (e 31 Lo sid) claus
i SIAl 45 ) 5 Jeaty 9 408 phall g 4S I

250 mm= axll b gl clow (4 i
S.W =0.25*0.3 *24= 1.8KN/m
design load = 1.4*1.8= 2.5 KN/m

F=2.5%5=1.25kn

497.6
N.mm?
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0.011fL 0.08fl

- ®~0.00fl * o071 °
M=F*0.011*5
M= 12.5*0.011*5 = 0.6 KN.m

. m  _  0.6x10°
bd*fcu  250%224%x25

=0.0019 < 0.156
=0.0019 < 0.05
~z=0.95d =0.95*224
=212,

m 0.6%10°
As= = =6 mm
0.95xfyxz  0.95%x460%212.8

0.13bh __ 0.13%250%500
100 100

Use As min = =162.5

Use 2 bars @200 mm c/c
As provide =2*201= 402 mm

2T16

162.5
Use 2 bars

@200 mm
c/c

402mm

32




-1 ¥ h\,ﬁ\ asadi 2-3
Design Grade Beam:-
Loading :-
Try 250*500m m rectangular Beam
D.L=self-weight + partition
¥ KN/m
Bs8110 | S.W=0.25*0.5*24=3 KN/m
12.75KN/m
Partition = 0.25*3*17 = 12.75KN/m
15.75KN
Total D.L = 3+12.75= 15.75KN
Design load= 1.4 *D.L
=1.4*16 = 22.4KN/m
Bs8110 |F=D.S*L =22.4*5=112KN

0.11fL 0.08fL
Bs8110

O (J (J un )
0.09fl 0.07fL 0.09fL
);J\mmamjw\&}a@— Y)\
At middle span

+M=0.09*F*L
50.4KN .m
=0.09*112*5= 50.4KN .m

33
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Bs8110

d:h—c-§:500—20-§:472mm

_m  _ 50.4%10°
fcubd®  25x250%(442)2

K=0.04< 0.156
K <0.05

Z=0.95d = 0.95*442=420

m 50.4%10°

As= = =274.6 mm
095fyz 0.95%460%420

0.13bh _ 0.13%250%500
100 100

AS min =

=162.5mm2 < As

Use As

No of bars = Z7a6 _ 1.3
201

= 2 bars

As prov = 2x 201=402 mm

Spacing = i(i =250 mm

2
2—

Use2 ® 16 mm

274.6 mm

2 bars

Use2 @ 16
mm

34




at SUPPOrt viwall die A jlall ararai Lils
-M =0.11*112*5=61.6KN.m 61.6KN.m

Bs8110 K M _ 61.6%10° =0.05< 0.156 OK 335.6mm

" focubd?  25%250%(442)>

0.05=0.05

Z=0.95d = 0.95*442=420 mm

%106
B8L10 | As= 0951;31 z = 956411:0 1((;20) = 335.6mm
: * FoxaoUx 335.6mm

0.13bh _ 0.13X250X500

min Area = —— 100 =162.5 mm 162.5 mm
use As
No of bars= 22>° = 1.6 = 3 bars

201 3 bars
As prov = 3x 201 = 603 mm 603 mm
Spacing = 2—52 =250 mm
Use 3@ 16 mm Use 30 16

mm
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Sl e e

bl 8 (il (5 8 ot 3 sanll dn g die (il (g 38T Y )

0.45f 0.6f 0.55f 0.5f 0.55f 0.55f 0.6f .45f

T

Gia Cign 120 0,1 F 8 oDle ) A jlall b il 5 g8l A e

_ suport+widlth
Vs=0.6F-D.S* .
Assume support width= 250 mm same
Assume Beam width = 250 mm
Vs =0.6*112 — 22.4*%50 = 64.4KN
_Vs _ 64.4%10° _ )
V_E = Stoxarz - 0.5<0.8/fcu =~ 0K

dsanll da g (e 2 Ao Jadll (pa 380

suport+widlth

= 0.6f — Ds * +dV,

Vg =06*112-224* 2224 0.472 =53 KN

64.4KN

53 KN
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Table
3.5

_Vvd _ 53x10°

=— = = 0.45N/mm?2
bd 250%x472
Al Al adl) da glia Coad
100As _ 100%335.6 — 028
bh 250500
Vc=0.42 < V=0.45 ~ ok

As b (v —"Vc) 0.4*b

= <
Sv 95 fyxv 95 fyxv

a) bl A Hlall Coatic die Gadll ol o
As 0.4b

Sv=0.95*fy*v

As 0.4 %250

= = 0.42
Sv  0.95 %250
+Q2
Assume ¢ link =8 mm SAs=2+221 2100
2
As :% =100.48 mm?
Sv =224 - 9392 ~ 240
0.42

Use @ 8 for links @ 240 mm c/c

2ilsal) die (CUS) () oo —: Ll
=0.03

As _ 250%(0.45-0.42)
sv 0.42

0.45N/mm?

37




Assume @ links = 8mm — As = 100.48 mm

_100.48
0.03

Sv = 3349 mm?

Use @ 8 for links@ 240 mm c/c
ol iy e 3Eall
Ofiall) G (s s Jalra 3253 Jagusy Ja) 5 jaisa 2Ll dal (4
(Y1-Y+)

26+20 _

Basic ratio = 23

Modification factor for tension steel

M 61.6x10°

bd? = 250%472 =1.10
_ E Areq

Fs = 3 fy Aprov

Fs=2 x 460 x 2222 = 209.5N/m m?
3 402

The modification factor for tension steel is

477-fs
120(0.940.9) 1.8

M.f=0.55 +

23*1.8=41.4
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5000

5000

d

47

=10.59
2

10.59 <414 =~ 0k
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aae U (5 gl anaaill 3-3

Bs8110

Bs8110

Columns:
-3 ) e,}A.saJ
Jleal Jaal () 0 Jadd Gua g Aiae Jlas) o gl 43Y 24ia 3 ganll
JoV¥ szl

() 2 &I e Al dagdll 22l 1) (V) Aladl 38 53
Bx = 0.85
Ay e Taldie ] (Sae @lld g 3 gaall Aiasa layl (o ids
@o)ﬂjﬂ\ﬁ)hﬂ\jﬁgﬂ\ g\}zb\f@M\@UM\
&5l
Column (b*h) = 300 *500 mm

21300 A3 (g Alal) 3 gaall Jsha

lo=L —width of slab=3.2-0-20

(X —X) ss>ell Js» =3m

Lex _ PBxLO _ 0.85x3
R h 500

=51 <15 ~ ok

3m
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ley _ ByLO _ 0.85+3000

h h 300

=8.5< 15 ~ ok
Oyl DS &yl 5 gac 3 ganll 1)
Laraaill A gaall Cla
D.L = 11.4KN/m2
L.L =2 KN/m2
25m2 = 3 gaall Lelaay Al Aalidl)
Total D.L on slabs = 11.4*25 = 285 KN
S.W = 0.3*0.5*3.2*24= 11.52KN
D.LonG.B
= 0.25*0.5*24 = 3 KN
Total SW from G.B=3x 10 = 30KN
Partition = 0.25*3*17*10 = 127.5 KN
Total D.L from G.B=127.5 +30 = 157.5 KN
Total L.L =2 * 25=50KN
50x 3 =150 KN

Total D.L = S.W+D.L on slabs

285 KN

11.52KN

157.5 KN

S0KN

41




Bs8110

Bs8110

=11.52 + 285 = 296.5 KN

296.5KN Roof

593KN

889.5KN

D.Lon G.B =157.5KN

Total D.L = 1047KN
Base

Design load F= 1.4*1047+1.6*150
= 1705.8KN
Cl s sl 2 sanll araia
N=0.35 fcu*Ac+0.7fy*Asc
Use Asc= 0.01Ac
1705*103 = 0.35*25*Ac+0.7*460*0.01Asc
Ac =142439.4

300 = 2 sanll ala) (pa 22y (i i

_142439.4
300

. AC =474 =500

1705.8KN

42




Use 300*500

1705*103 = 0.35*25*(300*500)+0.7*460*Asc

s~ Asc=1.3
100Asc — 1.3
bh
ASC — 1.3X300x500 — 1950 mm
100
use @ 16
no of bars = 1297510 =97
say 10 bars
link LIS el
Z*16 =4 mm
4

Use @ link =6 mm
Max spacing between links = 12 @ min
=12*16 =192 mm
C24 okl 3 saxdl ararai
edge column

e @l gl Jaall Caomi 5 €2 3 seall el 5l Jaal
C1 a5aal

1950m m

10 bars
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— 1705

D.S = 852.5KN

N = 0.35 fcu*Ac+0.7 fy*Asc
Use Asc = 0.01Ac
852.5%103 = 0.35*25*Ac+0.7*460*0.01Ac

Ac=71219.7

_71219.7

Ac = = 356.1

200

= 400
Use 200 x 400
852.5*103=0.35*25*(200x400)+0.7*460*Asc

Asc=1.2

100Asc _
bh

1.2

1.2x200%400
Asc = T =960 mm

Use @ 16
960

No of bars=—=4.7
201

Use 6 bars

852.5KN

(200*400)

960 mm

Use 6
bars
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Bs8110

links LS el
~*16= 4 mm
Use @ link =6 mm
Max spacing between links = 12 @ min
=12*16= 192 mm

C3 S 2 sanll araiai
Corner column

ol @il sl) Jaall gy 58 C3 2sanll e g5l Jaal
C1 35el

_ 1705

D.S — - 4263KN

N= 0.35 fcu*Ac+0.7fy*Asc

Use Asc = 0.01 Ac

426.3*103=0.35x 25 x Ac %X 0.7 X 460.01Ac
Ac = 38630

Vor=asaadl dla) (e 3z a

_ 38630
200

Ac =193.14

= 200

4263KN
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Use (200x 200)

426.3x 103 =0.35% 25 x (200 x 200) + 0.7 *
460 x Asc

Asc=1.2

1004sc _
bh

1.2

1.2%X200%200
AsSC = 100 =480 mm

Use @ 16

No of bars = =22 = 2.3
201

Use 4 bars
links U el

Z*16 =4 mm
4

Use @ link = 6mm

Max spacing between links = 12 @ min
=12*16 = 192 mm

(200%200)

4 bars

192 mm
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- bl ¢ 94l azanail) Y- ¢

peall e Jla¥) di A F1 b e diikadl JlaaY)
Cl

Total D.L=1047 KN

Total L.L =150 KN

Fcu =25 N/m m?2

Fy = 460N/mm?

The safe bearing pressure on the soil
(g a)= 200 KN/m2

@= 16 mm , caver =50 mm

WE 052 Aaluall an 53 5l 4y 585 alaal G yas W ol Y

A = % _ 1042704;)150 _ 1510907 - 508 mz
A =598
~A=LXB=24X24m?
h=600 mm Bacall Cailia claw (i 8

Wf=2.4% 2.4 X 0.6 X 24 =83KN 83KN
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Bs8110

Bs8110

Jaciil) s 3 Jeall slayl
N=1*D.L+1*L.L + Wf

= 1047+150+83 = 1280KN
Ladal) dalisal 2o 53
— Nsls 1280

= =6.4m?2
p 200

A

N(ult)= 1.4*1047+1.6x 150

= 1705.8 KN

il el 35 5
D=h-c-2=600-50->542 mm
ps = 2% = 722 = 266.5 KN/m?2

3gaxll 4x g ie Galll e Gl 3k e ) (e GaaT

_ Nult
(column perimeter)x*d

1705.8%103

= =1.97 N/mm2
(2%300+2%500)*542

1.97 <08 /fculr5 =~ oK

1280KN

1705.8
KN

266.5
KN/m?
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2 S M max s Y dgeall ds g dic o g jall 2 jall adaiall
X= 1.115 2 sanll 4n 5 (1

M(max):Ps*B*x*g

= 266.5 * 2.53 * @

M (max) = 419.12KN.m

M 419.12x10°
= = =0.02
0.95fyz 25x2530%(542)2

0.02 < 0.156 =~ 0K
0.02 < 0.05
< 2=0.95d = 0.95*542=515m

419.12x10°
As(req)= —— = = 1862.3 mm
0.95fyz 0.95X460X515

1862.3

No of bars = = 9.2 bars
201

Say 10 bars
Spacing = isﬂ = 281cm

_1_

Used 250 mm

515m

1862.3
mm

10 bars
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As(provide)= 10 x201= 2010 mm

T10 @ 16@250 mm c/c

1.5d 2 e ) AY) a2l
Checking punching
Critical perimeter
= (300+2(1.5d)) + (500+2(1.5*542)*2
= (1926 +2126)*2 = 8104 mm
Area within perimeter
Az=4.1*10°% mm?

) JAY) i 5 68

Punching shear force

V= PS*(Af — Az)

=266.5*(2.53*2.53) — 4.3 = 559.8KN
G AY) [l gl
Punching shear stress = ————
criticalperimeterx=d

_559.8%103

= = 0.127 N/mm?
8104%542

T100Q
16@250
mm c/c

559.8KN

0.127
N/mm?
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_ 079 ,1004s.2 , 4001 fcu.l
Ve =1 G ) ") (550

_ 079 100+2010 L. 4001, 251

ve= 1.25 (2530*542)5 *(542)Z *(E)g
Vc=0.3
V <Vc - ok

3ganll 4 5 5e 1.0d 20 o Ll dlgal (e @3

X=0.573

V=Ps*B*x
= 266.5*%2.53*0.573 = 358.8

_358.8%103
2530%542

= 0.26 N/mm?

v <V - 0ok

F2 :-

C2asenll e Jlaa¥l (i a £2 el e Aagdadl) Jlea)

Total D.L =523.5 KN

Total L.L=75KN

0.26
N/mm?

51




Bs8110

Bs8110

Bs8110

W 050 dalisall aa g ) 4y i alal (a y88 W s Y

N _ 523.5+75 _ 5985 _

A=Y = 3m2
P 200 200
A= L*B = 1.73*1.73 m?
H = 600 sac il Calie laws (a5

W = 1.73%1.73*%0.6%24 = 43.1KN
-l Ala L Jaall alay)
N (sls )= 1*D.L+1*L.L + Wf
=523.5+75+43.1 = 641.6KN
iidal) Aalioall s o

Nsls 641.6
= = =3.21 m?
14 200

A

V3.21=1.79 say 2

A=L*B= 2*2m?

N (ult) = 1.4%523.5 + 1.6*75 = 853KN
d=h—c-2=600-50-"=542mm

_ Nult _ 823

PS= — = — =205.75 KN/m?
2%2

A

641.6KN

853KN

205.75
KN/m?
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3 ganll 4z g 2o alll Go Gl Gaok oo dand) (e G

_ N ult
(column perimeter)=*d

= 853+10° = 1.3 N/mm?
(2%x2004+2%x400)*542
1.3<0.8/fcuorb . 0K

Ce SY) and) 380 0 gaadl da g die g jall 2 ad) adalll (e
X = 0.9 2502l 4a 5 (0 2y S M(max) s Y 2 seall 4n g

M (max )= 166.7 KN.m

_ M 166.7%10°
" feubd®  25x2000%(542)2

=0.011 < 0.156 =~ ok
0.011 < 0.05
~2=0.95d = 0.95%542 = 515

166.7+10°
A(req) = ——— = = 740.7 mm
095fyz  0.95x460X515

No of bars = 7297 =3.6
201

Say 6 bars

Spacing = % =400

1

1.3
N/mm?2

740.7 mm

6 bars
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T6@ 16 @400 mm c/c not ok

13bh _ .13%2000%600

Use As (min) = 00 00 = 1560mm

1560

No of bars = —— =7.7 ~ 8 bars
201

Spacing = % = 285 use 250

T60 16 @250 mm c/c
As (provide) = 1608 mm
Agandlda g (e 1d 22 o Gl dgal (e (33

X=10.358

V= PS*B*X
V= 205.75*2*0.358

V=147.317

147.317%103
V=" = 0,13 N/mm?
2000x542

_ 079 100+1206 L. 4001, 251

Ve= 1.25 (2000><542)3_ *(@)Z *(E)E =0.28

V< Ve ~ ok

T60 16
@250 mm
c/c

=0.13
N/mm?
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F3:-

dgaall e Jlaal) pudi 4 F3 ulal) e dsdadll Jlaal)
C3

Total D.L = 261.75 KN

Total L.L=37.5 KN
WI 052 daluall aa g5 5) 45 5085 alaal (e 580 W Sl ¥

N _ 26175+37.5 _ 29925_

A=— =
P 200 200

1.5 m?

A=L*B=1.22x 1.22m?

sac Lall ualia Slaw UA)SJ
h=600mm

W = 1.22*1.22*0.6*24 = 21.4KN

o) s & Jaad) Sy
N (sls) = 1*D.L+1*L.L + Wf
= 261.75+37.5+21.4 = 320.65 KN

:Agaal) daliall aa g
_ Nsls 320.65 _
p 200

A 1.6

Say 4 m?

A=L*B=2x2m?
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Ly g F2 32c ) dalioe it F3 s2c ) daliee LA Ll Ly
2 sacldll e J8I
uesT6@ 16@ 250mmc/c

As (provide) = 1608 mm

uesT69
16@ 250
mmc/c As
(provide)
= 1608
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ALl 5 g3l ppaccl 10
Stair design:-

Loading:-

Slab thick = Yo +mm

Fcu = 25 N/mm?

Concrete cover = 25mm

Bar diameter = 12mm

L.L =3KN

Finishing =1

Jlxdll gasll Aay)

D:h—cover—g = 150 — 25 — 12—2 =119 mm
The rise of the stair is 1 m with 300 mm treads and
150m m

Risers

Slope length of stairs = \/(5)2 + (1.5)? =°,¥
SW = (0.10%0,Y+0.3%2) * 24 = Y£,) KN

S.W =Y&,) +finishing = Yo, KN

119 mm

Yo,V KN
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L.L=3x ¢ =)YoNK
Ultimate load = 1.4*Ye,V+1.6*Ye = 29,V ¢KN

Fl _ 59.14x5
M=—=
8 8

= 37KN.m

_ M 37%10° _
" fcubd? ~ 25%1000%(119)2 0.101 <0.156

Z=0.95d = 0.95*)Y4=1"Y, .5

M 37%10°
Ast = — =Viimm
0.95fyz 0.95%¥460%113.05

Ast =V¢d mm

. 0.13bh 0.13X1000x150
AS min= = = Y4 mm2
100 100

AS min = Yiemm?

No of bars = 749 _ 6.6
113

Use V bars

Spacing between bars = @ = 142

Use Y+ mm
Use TYY@)+mmc/c

As prov=Y1Ymm?

VoNK
°4,V ¢ KN

37KN.m

Véd mm

V bars

T12@100
mm c/c
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Distribution steel (long direction)
Use minimum area of steel

As min =4 m m?

No of bars= 19 _ 1.7
113

Spacing between bars = % = 333mm

Use 300mm

Use T1Y@300mm c/c

T12@300
mm c/c
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2yl bt
Oluo gidlg Lo M|

1Ml V.0

Loy (alshall Bauase (Jluysll LSl Ba>gl Bl aS (swe yaual @5 . )
M LAYl exouaill slyz] day 3y (aBYI dsdl dyla plasuiwl
plasuinl elldg ( ekl _ aelgdll_ 8uael _ 02y ol _ M) o lial)
oadlly Gl wllasl9(B.S 8110-1997 BART 1 AND2)dclas i &gl
+ &lay Wl & gull go dddlgie moliall odg) whlasYl z8LS iy
- (V) 8,84l (§ @3 U S9! pacsadl diylie @3 Y
S9! il plusaily dilas il Bgaedl e Ialaiel dorysiituall gLl Lady Y
Baly 9 ned dasadl JLasY! uouaill (o daysiunal! @adll 2o )l dusd il

 JWI Jgazdl 3 LS
aSad LYl sxasad S9! auasatl GLasYl_paiall
Lol
(C.S) (C.S) Aed| el dyu>
T12@100mm c/c T12@200mmc/c
BW BW
AoH!
T12@300mm c/c T16@200mmc/c Solad! el Wi
BW BW
(500*Y. .) (Y--*Y..)
T10016 T4016
T8@150mm c/c T8@ 150mmc/c
‘_55)” .3_94;4;}\
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(500*Y - .) (500*Y . )
T10016 T10016
T8@150mm c/c T8@150mm c/c
Jawgll sgasll | BuasHl
(500*Y - .) (£--*Y..)
T10016 T6(Q16
T8@150mm c/c T8@150mmc/c
Gkl Sgesll
(2.4*2*.45) (2*2*.6)
Ti16@150mmc/c T16@250mmc/c
B.W BW
48,1 Buc !
(2.6*2.6*.55) (2.53*2.53*.6)
T16@150mmc/c T16@250mmc/c
B.W B.W EWARNFRVSH]
(2.4%2*.45) (2*2*.6) A gl
T16@150mmc/c
B.W T16@250mmc/c a8 lall suclall

B.W
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‘;W?‘ Ml L§3.\,:J‘ Ml é‘.uu}"ﬂa.u."
Baly 484
TYo@'Y50mmc/c | TYY@Y:+mmc/c Jok)! ket
TY0O@'50mmc/c | TYY@Y:+mmc/c 23! adacll ol
50 16 mm 30 16 mm (S 9kl il
30 16 mm 20 16 mm (Juad | edansill ol

2!
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- Olyogidl Y-0

J (Etabs - sap2000 -safe ) Jie paosadl! (§ duswdids groly plisuiu] -1

g daruwdly 8 pasall Olada]! L”g d9udl @ylalb eueuaidl plusuiw] -2
.BS8110 duillay | 459l e blaiel

plas e Calises @b pllas Hlisb dwhudl Eaubge (auall muanas -3
.(Flat slab) dloMJ!

Iy el &l y3dl oLl eaasaid Bl &, lall plisei) - 4
.53_9:5.]\3 A.gbb,a.&.é)“ pr OR WS’
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e BS8110-1:1997

(Incorporating Amendment No.1 1CS91.080.40 )
e Reinforced Concrete Design

( W.H. Mosley .J.H.Bungey & R .Hulse .

Fifth Edition — Macrillan Itd- Londan )
e Concrete technology

( A.M. Neville —J.J.Brooks — Second edition)
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AN Jouo 5 (5-1)

T12@300mm T16@200mm
%( Y Y
L , Y X ‘
T12@200mm M T12@250mm M
(B-B) section
T/T T12@300mm T/T T16@200mm
|

%(oacoooooooaoj@o T o T o Ty T 00 0 00 U U000 00T
\' \
T12@250mm M

(A-A) section

T12@200mm

-
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ddawgll Buclally u\a.wjﬂ dgeadl Juuolds (5-3)

200
3 El
\J
=)
o
ko d Lﬂl|r
- | =

- TeR150mm
10T1Emm EBE
{0TLEBESmmC /T
E N T IN (0T168250nNC/C
g §[ F 3 I 3 [ ._- F 1 [ ] B J$
e T o Tioen
10cm 2530 10cnm

(F1» (C1
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200
| &
0
—
=
el L
¥
- — -
_I TER1S0mm
ET1Emm —
BT1EE2S0mm s
BN — IN BT16B250MmE/ C
g \\\ L F 1 ' ‘_‘ F 1 - J \\\Q
P T a, F e v, it _":: Ti0cw
10cm 2000mm 10cm
cFey (Ced
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a8 aclally $S1 gand! Jurolds(5-5)

Tl

Bt
¥
= —| =
| TE@150mm
]
4T16mm —
BTIGR2S0mmC/C

= 3 |. [ IN BTI6RRS0mnC/ C

= [ | N

o . :\\ 2 - A& & & & & 3 LJ\\\

[ * e by .‘., i." I'“.‘ :«J_]DCN

10cm 2000w 10cm

(F3) (€D
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o |
Tiz

2100

\1T12@300mm

gL

5.000
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