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The summary of the idea of this project, is to prepare a structural design of Dura

municipality house , consisting of al facilities that should be available in any Service

building .

This building is consisting of 5 floors with a nice elevation, which reflecting the

municipality building environment, on the other hand , no doubt that the structural design

at a same level of importance of architectural one ,by supporting the building with a

structural element ,which will be designed according to ACI code.

The project contains the structural analysis for vertical and horizontal loads and the

structural design and details for each member in the building.
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Chapter 4 : Structural Design & Analysis
4.1 Introduction
4.2 Determination of Slab thickness
4.3 Determination of dead load

4.3.2 Determination of factored dead & live loads

4.4 Design of topping
4.5 Design of rib 6
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4.6 Design of beam 45

4.7 Design of two way ribbed slab
4.8 Design of column

4.9 Design of Isolated footing
4.10 Design of strip footing
4.11 Design of basement wall
4.12 Design of stair

4.13 Design of shear wall
4.14 Design of steel column
4.15 Dome Design

4.16 Wall Design

4.17 Solid slab Design
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Figure (4-3): Rib 6 geometry.

Figure (4-5) : loading of Rib 6

Figure (4-6) : Moment Envelop of rib 6.
Figure (4-7) : Shear Envelop of rib 6.

Figure (4-8) : Beam (45) Geometry.

Figure (4-9) : loading of Beam (45).

Figure (4-10): Moment Envelop for Beam (45).
Figure (4-11): Shear Envelop for Beam (45).

List of Abbreviations

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.

Ag = area of non-prestressed compression reinforcement.

Ag = gross area of section.

Av = area of shear reinforcement within adistance (S).

At = area of oneleg of aclosed stirrup resisting tension within a (S).

b = width of compression face of member.

bw = web width, or diameter of circular section.

C. = compression resultant of concrete section.

Cs = compression resultant of compression stedl.
DL = dead loads.



d = distance from extreme compression fiber to centroid of tension reinforcement.
Ec = modulus of easticity of concrete.

fc¢= compression strength of concrete .
fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span inlong direction of two- way construction, measured
face-to-face of supportsin slabs without beams and face to face of beam or other
supports in other cases.

LL =liveloads.

Lw = length of wall.

M = bending moment.

Mu = factored moment at section.

Mn = nominal moment.

Pn = nominal axial load.

Pu = factored axial load

S = Spacing of shear or in direction parallel to longitudinal reinforcement.

V¢ = nominal shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.

Wc = weight of concrete. (Kg/md).

W = width of beam or rib.

Wu = factored load per unit area.

® = strength reduction factor.

€c = compression strain of concrete = 0.003mm/mm.
€ = strain of tension steel.

és= strain of compression steel.

p =ratio of steel area.
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Structural Analysis & Design

4-2 Determination of Slab

Thickness.
4-1 Introduction.

4-3 Determination of Dead Load



4-4 Design of topping.
4-5 Design of Rib.
4-6 Design of Beam.

4-7 Design of Two Way Ribbed
Slab

4.8 Design of column

4.9 Design of Isolated footing

4.10 Design of strip footing
4.11 Design of basement wall
4.12 Design of stair

4.13 Design of shear wall
4.14 Design of steel column
4.15 Dome Design

4.16 Wall Design

4.17 Solid slab Design

4.1 Introduction

The project consists of several structural elements that should be designed

according to the ACI code, using the finite element method by means of computer

software such as “ATIR” for analysis and design.

4.2 Determination of the Slab thickness: ~.

i
¥
]
PR
i’

=




According to ACI-Code-318-08, the minimum thickness of non-prestressed beams or

one way slabs unless deflections are computed, given in table ( 9.5 -a), as follows:

hmin for Cantilever = L/8 longest cantilever is 2.55 m

= 2550/8 = 318.75 mm

hmin for Simply supported = L/16 longest simply supported is 5 m

=5000/16 = 312.5 mm

hmin for one-end continuous = L/18.5 longest one-end cont. is 5.9 m
=5900/18.5 =319 mm

hmin for both-end continuous = L/21 longest both-end cont. is 6.5 m

=6500/21 = 309.5 mm

Select Slab thickness h= 32 cm with 24cm block & 8cm Topping.

4.3 Determination of Dead Load :

Topping Load Calculations

material ama h b KN/m
tiles 23 0.03 1 0.3726
mortar 23 0.02 1 0.2484
sand 18 0.07 1 0.6804

topping 25 0.08 1 1.08




Live Load 5 1

Rib Load Calculations

material ama h b KN/m
tiles 23 0.03 0.54 0.3726
morter 23 0.02 0.54 0.2484
sand 18 0.07 0.54 0.6804
block 9 0.24 0.4 0.864
RC 25 0.24 0.14 0.84
topping 25 0.08 0.54 1.08
plaster 23 0.02 0.54 0.2484
Live Load 5 0.54

4.4 Design of Topping:

Pu=1.2*4.41+1.6*5=13.3KN/m% (Total Factored Load)

w, *I? 13.3*%0.4?
12 12
=0.177KN.m

N Mu =

2
> Mn=0.42/fc *%

* 2
=0.42 Jz_*m =2.2KN.m.



f *Mn=0.55*2.2 =1.21KN.m.
f *Mn=1.21>Mu=0.22KN.m.

No structural reinforcement is needed. Therefore, shrinkage and temperature
reinforcement must be provided.

For the shrinkage and temperature reinforcement :-
- p= 00018
A, = p=b=h=0.0018* 1000 = 80 = 144 mm®.

# Of P8 = 2228 = oo 287 Spacing(S) = f— 0.347m = 347 mm.

e P B
Sar

<380(ﬂ) 25*C, < 380(£)

=380 * (*‘*”) 2.5% 20 < 380 * (*‘*”)

t- t.'

Zdu

=380 * (1

—)-2.5%20<380*( ‘t::u)

=330 mm. < 380mm.
<3*h=3*80=240 mm........... controlled.
<450 mm.

=Use ®8 @ 20 Cm C/C in both directions.

4.5 Design of R R6:

Factored dead load = 1.2*Dead load = 1.2*4.334 = 5.201 KN/m of rib.
Factored Live load = 1.6*live load = 1.6*2.7 = 4.32 KN/m of rib.

Figure (4-2): Rib geometry.

1 2 3
1 2 3
, Al , Al , Al
A A A
0.8 2.34 0.8 5.6 0.8 4.77

3.14 6.4 5.37




54.

32.

14.

load group no. 1

Dead load - Service Units:kN,meter
4.34 4.34 4.34
3.14 6.4 5.37
Live load - Service Load factors: 1.20,1.20/1.60,0.00
2.70 2.70 2.70
3.14 6.4 5.37

Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 3

-36.
213 -23.7 -23.9

| | 2.02 |

—iw |
R !
1.1 9

22. 22.3
11 204 | 3.2 | 3.2 | 3.22 | 2.15
| I | I | I




Shear

28.7 -32.6
-23.7 e 206
-19.8 -18.7 <Y
I 1 1 1 1 \
T T T T T
7.1
10.9
26.6
30.4 32.3 28.5
Reactions
Factored
I 1 1 ] 1 ] 1 (|
1 1 1 1 T
DeadR 3.88 28.22 35.18 10.37
LiveR 7. 25.87 29.66 10.24
Max R  10.88 54.09 64.85 20.61
Min R 0.09 33.53 49.39 8.73
Service
DeadR 3.23 23.52 29.32 8.64
LiveR 4.38 16.17 18.54 6.4
Max R 7.61 39.69 47.86 15.04
Min R 0.87 26.84 38.2 7.62

Design of flexure:-

# Design of Negative moment of rib R6:

1) Maximum negative moment Mu © =23.9 KN.m.

Mn=Mu/¢ =239/0.9=26.56 KN.m

.

iU

m=—IL = — =20.6
LEs f,  UBsss
_ M, EbeellTF 2 35 MPa
" opsg® U14x[0.284)¢ '
1 | 2 #Hyem
p=l- 1t

fy




=1 (1 — |5 2a3nmae )20.00596.
k|

T e 520

~ A= p* by, *d = 0.00596 * 140 *284 = 237.02 mm®.,

]

E;-."bw"“i = ?*bw*d ceveenenn.(ACI-10.5.1)

As,,, = 025>

= 025% X2 5 140 = 283 = 22« 140 = 283
S0 ]

-

=115.53mm? < 132.07mm*............. Larger value is control.
— ASmin = 132.07 mm?® < Asyeq = 237.02 mm®.
=~ As = 237.02 mm?,

2 ®14 = 307.9 mm?® > Aseq = 237.02 mm?®. OK, *Note: Ag,, = 153.9

mm?.

- Use2 ®14

— Check for strain:- (¢, = 0.U005)
Tension = Compression
As*fy =085* f/*b*a

307.9*420=0.85*24*140*a

a=45.28 mm.
€= ==2=5327mm. * Note: f/ = 24 MPa< 28 MPa— j3, = 0.85
=, =25+ 0,003

= 25540 50,003 = 0.013> 0.005 - =0.9 OK

= P PP

2) Negative Moment Mu © =19.3 KN.m.
Mn=Mu/¢$=19.3/0.9=21.44 KN.m

. U _
= ETE' T umnsze 20.6
p o= o @essnTt o0

T psd® 14+ (0.284)F



_i _ ' _‘-’_‘::-1""
p—mlil "\!!l 7y )

_ 3 (1_ Iil_:,u.:n.ﬁ )20.00476
\l 420

T e

~As = p* by, *d = 0.00387 * 140 *284 = 189.13 mm?.

#
¥

j 4

As, =1 wp vd =12up xad ... (ACI-10.5.1)

min 5 !-'f_l,' } f_._

= ﬁ-u” 140 284 > ﬁala}u * 284

Ppre
=115.94 mm? < 132453 mm’ ............. Larger value is control.
— ASmin = 132.453 mm’ < Aseq = 189.13 mm”.
= As =189.13 mm”.
2 ®12 = 226.2 mm* > Aseq = 189.13mm*. OK. *Note: Ag,s = 113.1 mm?.
- Use 2 P12
— Check for strain:- (; = 0.0U5)
Tension = Compression
As*fy =085*f/*b*a

226.2*420=0.85*24*140* a

a=233.26 mm.
¢ = ﬁi = '-"::_*' =39.13 mm. * Note: f' =24 MPa< 28 MPa- £, =0.85
£, ===*0.003
288 —39.13

= *0.003=0.019 > 0.005 =-¢ =0.9 OK.

F4.13

«Use 2 ®12 for all Mu®© <19.3 KN.min rib 6.

# Design of Positive moment of rib R6 :-

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)



=320-20-10—-—=284 mm.

1i
F

- Mymax = 22.3 KN.m

be < Distance center to center between ribs = 540 mm............ Controlled.

IN

Span/4 = 2340/4 = 585 mm.

IN

(16* t;) + by =(16* 80) +140 =1420 mm.
- bg =540 mm.
L M, =085 f,*by *t, *(d—%)

0.08

= 0.85% 24« 0.54 = 0.04 ([:-.254—-;—] 10 = 215.03 KN.m

dMps = 0.9 * 215.03 = 193.53 KN.m
- GMps =193.53 KN.m >> My max= 22.3 KN.m.

- Design as rectangular section.

1) Maximum positive moment Mu ) = 22.3KN.m

Mn=Mu/ ¢ =223/0.9=24.78 KN.m.,

£ SEU
= —=— = - —
ugs p,  Udows

=20.6

_ My _ zaadel®
n T pid® | Ubes (0.254)°

= 0.569 MPa

pe - J1-20)
L ﬁ“ ¥

T oune 470

-1 (1— _?1—@):0.001374.
4y

A= g™ be *d = 0.001374 * 540 *284 = 210.75 mm>.

¥

rfn.‘ -
As_. = —xp_xd E%xwad ............ (ACI-10.5.1)

min 82 I"J:I'.:,

R

= Y L 140+288 = 2 w140 =84
Zx3lU 220




=115.94mm?* < 13253 mm*............. Larger value is control.

— ASpin = 132.53 mm? < Aseq = 210.75 mm?,
«As =210.75 mm®,
2 ®12 = 226.2 mm* > Aseq = 229 mm?*. OK. *Note: Agy, = 113.1 mm?,
= Use 2 P12
— Check for strain:- (¢, = 0, 0035)

Tension = Compression

As*fy =0.85* f/*bh*a

226.2*420=0.85*24*540 * a

a=28.62 mm.
c=2= == =10.14mm * Note: £ = 24 MPa< 28 MPa— /3, = 0.85

&, =2=*%0.003

=221 % 0,003=0.079 > 0.005 = =0.90K

1u.1%

2) Positive moment Mu® =6.2 KN.m.

Mn=Mu/ ¢ =6.2/0.9=6.9 KN.m.

F; iU

m=—2-= — =20.6
uds f, Uasiae
_ oM, emapT®
mT gsg® T Ubex(0.284)% 0.158MPa
_i( _ _ilu:‘-ﬂﬂ.lf'".]
K= "L -.."‘:I f}.

=1 (1— f1—m):0.00038.
Y|

2.k 210

- A= g™ be *d = 0.00038 * 540 *284 = 57.9 mm?>.



(1 "
ASpin = =2y *d 2 Zwb,®d (ACI-10.5.1)

min 2(F)

= - 140%285 > %140 =85
=116.35mm?< 133 mm? ............. Larger value is control.
— ASpin = 133 mm?® > Asyeq = 57.9 mm?,
«As =133 mm?.
2 ®10=157.1 mm® > Asrq = 133 mm?*. OK. *Note: Ag,, = 78.5 mm?.
= Use2 ®10
— Check for strain:- (=, = 0.005)
Tension = Compression
As*fy =0.85* f/*b*a
157.1 %420 =0.85*24 * 540 * a
a=15.99 mm.

= 2% - 7.05mm * Note: f = 24 MPa< 28 MPa - /3, =0.85

53
By Uss

L=
o ‘% *0.003

_ U 0.003=0.1183 > 0.005 - (1) =0.9 OK.

A

~Use2 ®10for Mu® <6.2 KN.m.

# Design of shear of rib R6 :
Vuy = 28.7 KN.

i

[ e
1.1*d V. =1.1*p *“T* bw * d

= 1.1%0.75 * ©2 % 0,14 * 0.284*10° = 26.78 KN.

&

- Check for items:-
Py

&

1- lteml1l: V, <



8- 13.4.......Not satisfy

&

28.7 <

2-ltem2: <y, < dV,

&

134 < 28.7 < 26.78....... Not satisfy
3'Item3. Cl)VC <Vu < ¢Vc+¢VSmin

@ VS min

\}

2 JE*by*d=%2 V34%0.14*0.284 * 107 = 9.13 KN.

1\

d
- d) VS min — 994 KN
b Ve + & VS min = 26.78 + 9.94 = 36.72 KN.
Cl)VC S Vu S ¢Vc+cl)VSmin

N

26.78 < 28.7 < 36.72.......... satisfy

- Item (3) is satisfy — minimum shear reinforcement is required.

A 1 e 24
(T min 2 E”}T*bw=ihﬁ*l40=0.102
> La8w 2o 01111 Control.
4 ppe d &

Try ®8 (2 Leqgs):

1.0

=0.11111 - S=1413.9 mm

d/2=285/2 =142.5 mm
Use @8 (2 Legs) @12.5 cm

4.6 Design of Beam :

beam load calculation

;—b *hy*d= Z2%0.14%0.284 * 10°=9.94 KN.......... Control.

material ama

1=
I
A
2
3




Moment/Shear Envelope (Factored) Units:kN.meter

tiles 23 0.03 0.8 0.552
morter 23 0.02 0.8 0.368
sand 18 0.07 0.8 1.008
R Cbeam 25 0.5 0.8 10
plaster 23 0.02 1.16 0.5336
Live Load 0.8
Geometry Units:meter,cm
1 2 3
1 2
B : . : ]
A - A
03 68 03 65 03
I | I 71 I I 68 I | |
I |
50.
80.
A-A
Loading
load group no. 1
Dead load - Service Units:kN,meter
1.4
308 325 1oL
40.1
R 27
2.53 ‘ 4.3 0. 6.8
I I
Live load - Service Load factors: 1.20,1.20/1.60,0.00
400
30.7 30.8 31.8 31.8
2.53 U 43 0. 6.8




Moments: spans 1to 2

-691.7
| 2.7 | 2.48
I I
[ i 1 i 1
| 137|126
I I 1
447.2 462.8
2.84 | 4.26 4.08 | 2.72
[ [ [ [
Shear
-488.5
-420.9
-333.8
-262.8
1 1 1 1
1 1 1 1
246.7
310.1
439.9
510.9
Reactions
Factored
[l [ (|
IT T T
DeadR 137.96 508.43 162.89
LiveR 172.11 490.97 170.93
Max R 310.07 999.4 333.83
MinR  115.15 749.81 136.55
Service
DeadR 114.97 423.69 135.74
LiveR 107.57 306.85 106.83
Max R 222.54 730.55 242.58
MinR  100.71 574.56 119.28

Design of flexure:-

# Design of Negative moment:-

— MuUmax = 691.7 KN.m .
bw=80Cm. , h=50Cm.




d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

= 500— 40 — 8 — — = 443 mm.

Croax = % *q = % * 443 = 189.86 mm.

amax = F1* Cmax = 0.85 * 189.86= 161.4mm. *Note: f, = 24 MPa < 28 MPa- fi; =
0.85

Mnmax = 0.85* £/ *b*a*(d-2)

=0.85* 24 *0.8*0.1614 * (0.443 - === ) * 10°
= 954.32 KN.m .
- GMnmax = 0.82 * 954.32= 782.54 KN.m . * Note: &=0.004 — ¢ =0.82

- ®Mnmax = 782.54 KN.m > Mu =691.7 KN.m .

- Singly reinforced concrete section.

1)Negative moment Mu © = -691.7KN.m .
dMnpax = 782.54 KN.m > Mu = 691.7 KN.m - Singly reinforced concrete section.
Mn = Mu /$p=691.7/ 0.9 = 768.56 KN.m .

£ szU
= —=— = - —
ugs p,  Udows

=20.6

My _ VEMSE1LE

Ry = Ga ™ e ameys - 49 MPa
—_ i _ _i _ 2 ‘-H;]H'".
M= "L [1 -.."‘:I 1 f}

T zue

-1 (1 _ i AW ): 0.013561.
"H 20

~ A= p* by, *d = 0.013561 * 800*443 = 4805.94 mm?,

!
1=

r-lrn.'
ASpin = 2"y »d = Zeb*d (ACI-10.5.1)

mn 200

-
&

" » BOO* 443 = —— % BUO * 443
Zx3lU 20

—

=1033.45 mm®< 1181.33 mm? ............. Larger value is control.



— ASpin = 1181.33 mm® < As;¢q = 4805.94 mm?,
= As = 4805..94 mm?,

#0f 18 = Zrma = =% - 1888, # of bars = 20bars.

BT G0

< Use 2018 - As =20 * 254.5 = 5090 mm® > ASeq = 4805.94 mm?”
— Check for strain:- (¢, = 0.003)

Tension = Compression

As*fy =085* f/*b*a

5090 * 420 =0.85*24 * 800 * a

a=131 mm.
c== — =154.12 mm. * Note: £ = 24 MPa< 28 MPa— #, = 0.85

&, ===*0.003

= Z22220 40,003 = 0.00562 > 0.005 ¢ =0.9 OK,

Spacing=(800-2*40-2*8-20*18)/19=18.1mm<25mm............. NOT OK

Take 2018 in two layers with As-5090 mm?

# Design of Positive moment:-

2) Positive moment Mu ) =462.8 KN.m .

dMnpax = 782.54 KN.m > Mu =462.8 KN.m - Singly reinforced concrete section.
Mn =Mu/p =462.8/ 0.9 =514.22 KN.m .

Ffe _ =U o _
m=—="—=—-—=20.6
Uss f, Udseid

R = Mp - bl el " = 3.28 MPa.

7 oped® w0894 ]7

_— _ ' _ ZxRpem
JI:'J_m[:l .\;l fy J

-1 (1— g 2ehamaad )20.008565
-1 (5]

&2



~ A= p* by, *d = 0.008565 * 800 * 443 = 3054 mm?.,

¢
i

Aspin = 2" ub,vd 2 b xd (ACI-10.5.1)

2 0f)

=22 . 500+ 4423 = 22 « 500> 423
asail 31U

=1033.45mm? < 1181.33 mm? ............. Larger value is control.
~ ASpin = 1181.33 mm® < Asyeq = 3035.5mm?,
= As = 3035.5 mm”.

#0f ®18 =22 = 2522217 9 _ % of bars = 12 bars.

ﬂf_-._:.- Z2% .0

= Use 12018 - As = 12* 254.5 = 3054mm” > Asyeq = 3035.5 mm?.
— Check for strain:- (¢, = 0.0U5)
Tension = Compression
As*fy =085* f/*b*a
3054* 420 =0.85*24 *800 * a

a=78.6 mm.

o=

= 2229247 mm. * Note: £ = 24 MPa< 28 MPa— f, = 0.85

g, ="—*0.003

=222 40,003 = 0.0114 > 0.005 - ¢ =0.9 OK.

Tl

3) Positive moment Mu ) =447.2 KN.m .
OMnmax = 782.54 KN.m > Mu = 447.2 KN.m - Singly reinforced concrete section.
Mn = Mu /$=447.2/ 0.9 = 496.9 KN.m .

F. U

m=—2-= — =20.6
LEs . Udsse
go=Ma e o ep s

n T opsg® T Uik (043¢



_— _ ' _ ZxRpem
P—m[zl "\!El 7y )

-1 (1 _ w.'l—w ): 0.00823.

T zue 420

—As = g * by, *d = 0.00823* 800 * 443 = 2918.15 mm?,

#
¥

j 4

ASmin = 355 "bw*d = j,—:“sbh, wd (ACI-10.5.1)

== B00=443 > 2 = 800= 443

EEE ¥

=1033.45 mm? < 1181.33 mm? ............. Larger value is control.
— ASmin = 1181.33mm” < Aseq = 2918.15 mm®,
= As = 2918.15 mm®,

#0f P18 = Area — 1812 _ 119 47 4 of bars = 12 bars.

Apgy  LbEs
~Use 1218 - As =12 * 254.5 = 3054 mm’ > Asyeq = 2918.15 mm?.
— Check for strain:- (&, = 0,0035)
Tension = Compression
As*fy =085*f/*b*a

3054 * 420 = 0.85 * 24 * 800* a

a=78.6 mm.
c= f = :Zt =92.46 mm. * Note: f = 24 MPa< 28 MPa- g, =0.85
=, =2 0,003

]

= =225 0,003 = 0.011374 > 0.005 ¢ =0.9 OK.

FiAD



# Design of shear:-

1) Vu = 439.9 KN .
PVe = * =%, *d

=0.75* % * 1 *0.443 * 10° = 217.02 KN.
— Check For dimensions:-
GVC+( *b* /F *by*d) =217.02+( Z*0.75* V24 *0.8 * 0443 * 10°)
=217.02 + 868.1 = 1085.12 KN > Vu =439.9 KN.
-. Dimension is big enough.
— Check For items:-

1- Item1: V, < &

&

439.9 < 2= =108.51.......Not satisfy.

&

2-1tem2: L < v, < oV,

2

108.51< 439.9< 21702 ....... Not satisfy.

=]

Cl)VSmin > %w‘f;*bw*d:u'

1o

V24 * 0.8 *0.443 * 10° = 81.4 KN.

> Exp,*d= LE%08%0443%10°=886KN.......... Control.

2 VS min = 88.6 KN.
PVe + GVS min = 217.02 + 88.6 = 305.62 KN.
oV < Vy £ dVe+ dVSmin

217.02 < 439.9 < 305.62 .......... Not satisfy.

4-1tem4: dVe+ dVsmin < Vy < Ve + (5 * Jf *bw*d)



217.02 + 88.6 < 439.9 <217.02 + (”T *\24 *0.8% 0.443 *10°)

305.62 < 439.9< 651.07............. Satisfy.

¥Fx
(Fye=d]

< Item (4) is satisfy — (ﬂ—;) =

Vs = ( Lf-Vc)

( 340 Z17 AR

e 289.37 ) = 297.16 KN. *Note: Vc = =297.16 KN.

-

Try ®8 (4 Legs) =4 *50.3 =201.2 mm?.

20125305 _ dyi.les 1UTS

=—— ., 5=0.12598 m=125.98mm ......... control
5 { &Ll all443 |

= ”H =221.5mm.

&

S<

B2 | FL

< 600 mm.

= 5=125mm < Spax = 125.98 mm Ok.

. Use 4leg stirrups ®8 @ 12.5 Cm C/C.

2) Vu = 262.8 KN .

- Check For dimensions:-
GVe+( S*d* JF *by*d) =217.02+ ( S*0.75* 24 * 0.8 *0.443* 10°)

=217.02 + 868.1=1085.12 KN > Vu =262.8 KN.
- Dimension is big enough.

— Check For items:-

1- ltem1: V, < &,

]
&

3 W rs

262.8 <

=108.51.......Not satisfy.

1
&

2-ltem2: =< v, <9V,

=

108.51 <262.8 < 217.02 ....... Not satisfy.



3-Item3: ¢V, < V,

217.02 <262.8 <305.62........

S q)VC + Cl)VS min
217.02 <262.8<217.02 + 88.6

AU, IR
)_

< Item (3) is satisfy — (

A ¥24 s ap ¢ Ar, iR _
= — = O 583

4 [ 20 -1.543)

Ul 10TE
5 T ds=zu)

= Use 498 (4 leg stirupps)

212

=0.635 -5=316.85mm

. Use 4leg stirrups ®8 @ 20 Cm C/C.

16 fvy ]

 AM_0635......
=

—=—=2215mm.......... control.

satisfy.

-~ put not less than( 2222 ) = 2%

....control

ds{fye ]



4.7 Design of Two Way Ribbed Slab :

Design of Two Way Ribbed Slab T3 :
La/Lb =10.1/10.3=0.98 Case 1
Ip1= 142916.7 cm*

Iyo= 303750 cm*

lps= 142916.7 cm*

Ins= 285833 cm*

yc =( 14*24*12 + 8*54*28)/768=21cm
Irib = 54*21%/3 + 5411%/3 — 2*20*3% /3

-2*20*21%/3 = 66816 cm*
Short length is 10.1 m

Long length is 10.3 m

ls; = 66816*(1030/2 + 40 )/54 = 686720 cm’
ls, = 66816*(1010/2 + 40 )/54 = 674346.67 cm’
lss = 66816*(1030/2 + 40 )/54 = 686720cm”

ls4 = 66816*(1010/2 + 40 )/54 = 723840 cm*

ap= 03 = 142916.7/686720 = 0.208
o, = 303750/674346.67 = 0.45

a= 285833/723840 = 0.395

I
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a4

-

24
ye = 21

i4

arm =0.208 + 0.45 +0.208 + 0.395)/4 = 0.31525< 2 .... So



B = Ln |0ng /Ln short = 10.3/10.1 = 1.02

B In(ﬁ.ﬁ-l—;‘%a) ) 130008+ ) _ 301 mm
™ 36+5B(apM_upy)  36+51.U2(0.31525-0.2) '
Positive Moment :
La La
Cap (.095) =004 . Cyp(+,1)=10036 .

Con (5,095) = 0.033 . Cup (-, 1) = 0,036 .

Cap (.0.98) = 0.04 — (22222 (0.98 — 0.95) = 0.0376
C,.=0.0376 . Casel
Co,p

0.033-0.036

(35,098) = 0033 ( )(0.98 - 095) = 0.0348

1—-0.95

C, =00348 . Casel

Load Calculations for Two way

ribbed slab
material ama h b b KN
tiles 23 0.03 0.54 0.54 0.201204
morter 23 0.02 0.54 0.54 0.134136
sand 18 0.07 0.54 0.54 0.367416
block 9 0.24 0.4 0.4 0.3456
0.24*0.14*(0.54+0.4) =
RC 25 0.031584 0.7896
topping 25 0.08 0.54 0.54 0.5832
plaster 23 0.02 0.54 0.54 0.134136




Live Load 5 1

Wu, = 1.6 * 5= 8 KN/m? Wup = 1.2 * 2.56 /(0.54 * 0.54 ) = 10.54 KN/m?

Maposp = 0.0376 * 10.54 * 10.1> = 40.41 KN.m/m
M pos. = 0.0376 * 8 * 10.1° = 30.68 KN.m/m
Mb,posp = 0.0348 * 10.54 * 10.3% = 38.9 KN.m/m
M pos. = 0.0348 * 8 * 10.3* = 29.54 KN.m/m

Mavpos = 71.1 KN.m/m Mb’pos = 68.44 KN.m/m

Negative Moment :

Mneg,ong = 68.44/3 = 22.81 KN.m/m Mneg,short = 71.1/3 = 23.7 KN.m/m

-22.81
m/m
-23.7 -23.7
KN.m/m 68.44 KN.m/m
N.m/m
1.
.m/m
-22,81
KN.m/m

Shear Force :

0.55-0.5

Wa L_:’UBB) =0.55— ( 1-0.95

) (0.98 — 0.95) = 0.52

Wu=1.2%8.78+1.6*5=18.54 KN/m>



Vu = 18.54*0.52*0.54*10.3*10.1 /(2*10.3) = 26.29 KN

Design for Flexure :

For Positive moment in short direction :-

Mu = 71.7*0.54 = 38.4 KN.m/rib  (assume 2 ® 16)
d=320-8-16/2 =304 mm

m=_Y - 420 _ 5059
0.85* fc  0.85*24
* -6
An = an _ (38.4/0.9) 120  0.855 Mpa
b*d 540* (304)
1 2mRn
p=—(- J1- )
m fy
. 1 (1_\/1_ 2(0.855)(20.&3)):&00208
20.6 420

As = 0.00208 * 540 * 304 = 341.45 mm? > As.;, - control

ns, =V a)s T — (ACI - 105.)

(140)(304) =124.11 < i'—z‘; (140)(304). =141.87

Use 2 @ 16 with As = 402.1 mm?

mm



Check Strain :

402.1*420

a=—————— —=15.33mm
0.85*24*540

o = 304 - 18.03
° 18.03
e, =0.0475>0.005

Ok

C0.003

Check If 2¢16 is adequate in long direction . Mu = 68.44*0.54 = 36.96 KN.m/rib
d=320-8-16-16/2 =288 mm

As = 402.1 mm?
402.1*420

a=———————=15.33mm
0.85*24*540

o = 304 - 18.03
° 18.03
e, =0.0475>0.005

UseF =0.9

C0.003

Mn = 402.1 * 420 (288 — 15.33/2 ) = 47.34 KN.m

Mu=0.9*47.34=42.61 > 36.96 KN.m/rib Ok

Use 2 @ 16 with As =402.1 mm? in both Directions



For Negative moment in short direction :-
Assume 20 12 Mu = 23.7 * 0.54 = 12.8 KN.m/rib

d=320-8-12/2 =306 mm

Mn _ (12.8/0.9)*10°

Rn = > = -—=1.085 Mpa
b*d 540* (306)
1 2mRn
p=—(1- j1- ==2)
m fy

. 1 (1_\/1_ 2(1.085)(20.6)):0.00266
20.6 420

As = 0.00266 * 140 * 306 = 113.95 mm?  Asy, = 141.87 mm? - control
Use 2¢ 10 with As = 157.1 mm?

Check Strain :

157.1*420
a=—————=21.1mm
0.85*24*140

o = 306 - 27.18
° 27.18
e, =0.0308 > 0.005

Ok

C0.003

Design for shear reinforcement :-
Vud = 26.29 — 0.304*.54*18.54 = 23.25 KN
V24 V24

¢eVe=1.1*0.75(—— *bw*d =1.1*0.75* —— * 140 * 304 = 28.67 KN.
16 6000

(I)VC > Vud
No Shear Reinforcement is Required .

But we can use 2leg $8 @20 cm



4.8 Design of Column:

= Design column (Gr-C11) :

= Load Calculation:

p, = 3680.6KN
3680.6
=272 = 5662.5KN
Prrea =70 65

User =rg=2%

Pn=0.8* Ag{0.85* fc'+r g(fy- 0.85fc)}
5662.5 = 0.8* Ag[0.85* 24 +0.02* (420 - 0.85*24)]
Ag = 0.249m’

Use 0.5" 0.5m with Ag =0.25m?

= Check Slenderness Effect:
= In 0.5 m-Ydirection&0.3 in X-direction

MU _gq. ML ACI - (10.12.2)
r M2

Lu: Actual unsupported (un braced) length.

K: effective length factor (K= 1 for braced frame).

/ I
R: radius of gyration=0.3 h = K

Lu=3.68 m

M1/M2 =1

K=1, According to ACI 318-02 The effective length factor, k, shall be permitted to be taken as
1.0.



klu M1

—<34-12——=22<40 ... ..... ACI - (10.12.2)
r M 2

L1 368 _ o533 522

0.3 05

long column in both direction

E.l
El =04—% ... [ ACI 318 - 05 (Eq. 10 - 15)]
1+Db,

E, = 4700,/ fc’ = 4700 * /24 = 23025.2Mpa
_1.2DL _1.2*(1762.9)

b, =0.575
Pu 3680.6
e 3 4 3
I, = b_h = 0.5 05 =0.00521m*
¢ 12 12
El = 0.47 23025.26" 5.21 — 30466 AKN m?
1+0.575
_ p’El
C= o s ACI318- 05(Eq. 10- 13)
(KLu)
3.14%" 30466.4
= T = 22203.7KN.,
(1.0° 3.68)
— &eM1lo
Cm =0.6+0.4¢c—= ... . ACl 318 - 05 (Eq .10 - 16)
eM2g
Cm =1 ... According to ACI 318 - 05 (10 .10 .6.4)
dnszLPusl.o ............... ACl 318 - 05 (Eq. 10 - 12)
©0.75 P,
- 1 _
d,. = 36806 =1.284 >1

1-

0.75 = 22203 .7

- =15+0.03" h=15+0.03" 500 = 30mm = 0.03m
“d,, =0.03" 1.284 =0.0385m

em
=g
e

min

h 0.5
fP, _3680.5*E3. 145
A 05*0.5 1000

=2.13 Ks




y =(d-d')/h =(500-2*40-2*10-25)/500=0.75
use interaction diagrams to determine r
r, =0.03

A=r’ A, =0.03" 500" 500 = 7500mm?*
\ use24f 20

24M20with area=7536mm?

= Design of the Reinforcement:

S £16 db (longitudonal bar diameter)....................... ACI -7.105.2
S £ 48dt (tie bar diameter).
S £ Least dimension.

spacing £16° d, =16~ 20 =320 mm
spacing £48° d, =48 10 =480 mm
spacing £ least .dim . =500 mm

Used *f 10 @ 30 cm

Clear spacing=(500-2*40-2*10-7*20)/6=43.33mm>40mm&>1.5d,=37.5mm......

Detailing 0f Colums No. (11) A*310@30

=150
g
" 45
N 10
L ot Ea
\ 12

24020

.OK



4.9 Design of Isolated footing:

Once the ultimate column or load is determined, the proper footing can be designed. The
following subsections describe the analysis and design of footing (F2) .

Factored load Pu = 3680.6 KN (Load from column (B0-C13)
Soil weight = 18 KN/m?
Column dimentions =50*50 cm

Allowable soil pressure = 400 KN/m?

Allowable net soil pressure = 400-18*.3-0.7*25-5=372.1KN/m?
Area (A) = Total Weight / Soil Pressure

=2734.3 KN/ 372.1 KN/m?

=735m”
Try 2.8% 2.8 Area =7.84 m?
Select Foot Geometry 2.8* 2.8
For the design of the reinforced concrete member factored load
must be used :
Pu=3680.6 KN

Q. (factored) = Pu/ Area = 3680.6 /(2.8*2.8) = 469.5 KN/m®



Check for One Way Shear Strength

Vu = 852—8-025 42 469.5%2.8
%]

fVc—Ex/_ 2.8 d 10°% =

fVc =V

d =0.5m

h =500+ 75+ 20 =595

selecth=700cm ..... d =605 mm

Check for Two Way shear Action (Punching).

The punching shear strength is the smallest value of the following equations:

v, =t %ghbi%\/?%d
+2 \/7% d

f.vczfi
2§

—f—r%d

Where:

_ Column Length (a) 05 _
€ ColumnWidth (b) 05

b, = Perimeter of critical section taken at (d/2) from the loaded area
=2(0.5+0.605)+2(0.5+0.605)= 4.42 m.

a, =40 for interior column

o]
f Vg =f —gi \/ Gp,d=2" ?ﬁ+ 24 * 4.42*0.605*10° = 4921.6kN



e * O
fv,=f 228 4o \/ ‘Ibd_% 8070605 0, 157x4.62%0.605%10° = 6397.4kN
128, /d £ 12

O

o =f —\l ¢D d= 0.75 75 24*4.42*0.605*10° =3275.1kN .... control

Vu = ((2.8%2.8) - ((0.5+0.605)* (0.5 +0.605)) * 469.5 = 3107.6kN

Vu=3107.6< ®Vc =3275.1.................. OK

h=700mm, d=700-75-20/2=615mm

d =700-75-(20/2)=615 mm

Mu =469.5 *2.8*1.15*1.15/2 = 869.3 KN.m

m=_— - 40 6
085*fc  085%24

* -3
R = Mu/f _ 869.5*10 /0.9:0'912 N/mm2

b*d?  2.8*(0.615)°

_ L | 2mRn
p—m(l 1 fy)

1 \/1_ 2(20.6)(0.912)

= —(1-
P= 206" 420

) = 0.002222

As,eq = 0.002222 (2800) (615) = 3826.3 mm’ control
ASeq =3826.3 M7’
r .. =0.0018b*h

A, min = 0.0018 (2800) (700) = 3528 mm

# of bars = As/ AS pyr = 3826.3/254.5 = 15.03



P Note Agpig = 254.5mm?
P s<3h=3*700=2100 mm
P s<450
b
§=2800-2*75-29*14/28 =80.1............... control

take S=8cm......... control

Use 290 14

d =700-75-18-(20/2)=597mm

Mu =469.5*2.8*%1.15*1.15/2 = 869.3 KN

= fy - = 420 =20.6
085*fc  085%24

ny- Mu/f _ 869.3*10°/0.9

n= == ~—=0.97 N/mm°
b*d 2.8*(0.597)
1 2mRn

p=—(1- [1- =)
m fy

. 1 i \/1_ 2(20.6)(0.97)): 0.00237
20.6 420

Asyeq = 0.00237 (2800) (597) = 3961.7 mm’ control
ASeq =3961.7 mn?’
r .. =0.0018b*h

A, min = 0.0018 (2800) (700) = 3528 mm*

# of bars = As/ As p, = 3961.7/254.5 = 15.56bar



P Note Agpig = 254.5 mm?
P s<3h=3*700=2100mm
P s<450

§=2800-2*75-29*%14/28 = 80.1............... control

take S=8cm

Check of strain:
As*fy=085*f *b*a

4072*420 =0.85*24*2800*a
a=29.94mm

o _597- 3522
*T 3522
e, =0.04478 > 0.005

C0.003

P OK
b

Development Length of main Reinforcement for Mul :

EE‘ _ E ® Fj"" w ‘!I'I;H#‘l!' lf)t -
S T AT ktr +cb
i

di

Ktr=0(Nostripes) ch =75 +18 =93cm

kir+ch U+Y93

T 1 =517 > 25

Fm'-l-cb_
db

25

Use 290 14



» | 440 1=1=0.4d
a = — ¥ — ¥
T 1424 25

* 10 =442 4 mmn

Ld avaitable = 1150-75= 1075mm

Ld available™ 1075 mm > Eﬂ-.-.;q. =444 4mm

not required hook

Design of dowels :

P,=3680.6 KN

f.Pn=f.(0.85fc®rg)
f.Pn=0.65*[0.85*24*(500*500)]/1000 = 3315KN
But Pu=23680>f.Pn=3315KN

Dowels are needed

Fui—FFn HoEl.b—3d10
Adowels= = — =1337mm2

=EYy £
But the minimum reinforcement of dowels:

As_ =0.005* Ag =0.005*50*50 =12.5cm’
Use the column bars as a dowels

Use The area of dowels reguired =1337mm?

Use 10918 for dowels.

0.24fy , _0.24*420

| Jfc  1%y24

Ldyeq =0.043 " fy ~ db=0.043 ~ 420 * 1.8 =32.5cm

1.8=37cm.

Ld(l)req=

Ldyreq = 32.5¢m < Ld1)eq=37cm =>» control
Available Ld=70- 7.5- 2*1.8=58.9 cm.
Available Ld = 58.9cm

Take Lyq =589mm>L4 required=370mm OK.
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4. 10 Design of strip Footing:

gw&mme&mzw%k
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Figure (4-23): location strip footing

Determination of load:
DI =215 KN/m LL =97 KN/m

Total factored load =413 KN/m.

Soil density = 18 KN/m?®,

Allowable soil Pressure = 400 KN/m2.

Assume footing to be about (30 cm) thick.
Surcharge =5 kN/m?

Gaiow = 400 - 5- 0.8*18 — 0.3*25 = 373.1 kN/m’

P For one meter strip
A= 218 111m*
3731 7
B=12m,h=30cm

d=300-75-20=205mm



Quir = 373.1/ 1.2 *1 = 310.9 kN/m?.

Vu = 1%(0.6- 0.1 - 0.205)*310.9 = 91.71 kN
ove= = fcxdxb

075 — _
OVc= ——V24*02051 =155 kN

BV = Vu

In longitudinal direction

Mu = 310.9%0.5%/2 = 38.9 kN.m

Mn—@—43 2KN.m
0.9

* 6
Rn = Mr21 _ 432710 > =1.028Mpa
bd“ 1000*205
- b - = 420 =20.588
0.85* fc  0.85*24
e “m Kno
r=tG. o 2 M KN
mg L

2" 20. 588 1.028 0

" 20. 588§ \/ p

=1 *b*d = 2.512*10"° *205*1000 = 515.1 mm?
arimage = 0:0018*b* h = 0.0018* 300 *1000 = 540mm’
=515.1< As = 540mm’

=2512*10°°

As
As
As

Re g.

Req. Shrinkage

Use f 14

No.=540/154 =35 , Use 4 bars

f 14at25cmclc

Check of strain :
As*fy=0.85**hb*a
616*420=0.85*24*1000*a

a=12.7mm

=2 :£:14.9 mm

X=—
bl 0.85

_205-14.9

e.= C0.003
S 14.9

eq = 0.038 > 0.005




In transversedirection :
Agmin = 00018 * b * h
Aqmin = 0.0018 * 1200* 300 = 648 mm?

Use f 12
No. =432/113 =5.7 , Use 6 bars

Use 6f 12
Fy Wi
req w AT K ;:ctr

9 420 1=1=0.49
- = =
10 1=424 2.5

id ¥ 14 = 346 mm

Ld available = 600 = (200/2) = 75: 425mm

Ld available= 425 mm > Equ = 34bmm

aELs ﬁ i i = B2

4 50 20, 50 ,
M1 30

P 140 I

4 7

Figure (4-24) Strip Footing Detail



4.11 Design of Basement Wall :

N
P

...-?__':_ g I\ § |

B »

- -

soil

3.8m| = L ol

. -

f DECE AR - 7
rxku.{u .PKKn

Figure (4-30) : Load on Basement Wall

P Loading :

Self weight of earth :

=9 h" K,

Assume that :

Oey =18 KN/m?

g =30°

K =0.5,,at,rest

q, =18" 3.6” 0.5=32.4 KN/m?
Load from live load:

d, =P K,

g, =5~ 0.5=2.5KN/m?

Wmin(factored) :16*25: 4 kN/m
Wnax(factored) = 1.6*32.4= 51.84kN/m
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Figure (4-31) : Loads & Shear/Moment envelope for basement wall

h =300 mm

check thickness :

Vud =52.1 KN assume ®20 d= 300-75-10 =215 mm
f " Vc3 W
fr VC:%\/f—C" b d :%\/ﬂ' 1000" 215

f Vc =131.67 >>Vu = 52.1kN

Thickness is adequate enough




Design of the Vertical reinforcement:

d =300- 75- 10 =215mm

. 6
Rn=Mn o 461 10° ) 108Mpa
b*d? 1000" 0.9” 215
c=Lla. o 2mRn,
m fy
_ 1 (1_\/1_ 27 20.588° 1.108 ) _ 54 10+
20.588 420

As,, =1.795 10 1000 ~ 215 =583 .5mm?/m

As . =0.0012*1000*300 = 360mm’ / m
As,;, =300mm’/m< As,, =583.5mm’/m

5835 _,

#of bar inonemeter = ——— =
154

Design of the Horizontal reinforcement:

Select the greater of:

AS, oy = 0.002*1000*300 = 600mm? /m
600 _

#ofbar inonemeter =——=6
1131

Use half of the horizontal reinforcement in each side

Select $12@30cm c/c Vertical reinforcement on the exterior face



4.12 Design of Stairs :

Determination of Thickness:

L=4.85m.
hreq = L/ 20

Nreq = 485/ 20 = 24.25 cm
P Use h=25cm.

6 = tan™(16.7 / 30) = 29.1°

....... take h= 25 cm.

>

Cos 6=0.87
2.30 4.10
A R R LRI
\.Ks:-__
-i'}:: LG .
g &
] -"{ =]
’f(“ 1T
<)
S e
:',?; 1
S5
i ;:- - A ."“.-'r'\"\ .-":",.fI 5 .'-.'l‘\-'hz I"v} b '{-N i . " l“}/('- 2 :-.l" % \'\"1-\. ‘-/? | ‘.-'.r'y'.'zx-v-'r o I'},\ i t'}.}VY';'A'z ':'._ ﬁ
Figure (4-32) : Stairs plan
Load Calculations
Load calculations of Flight
material ama Rih Rb t KN/m
tiles 27 0.167 0.35 0.03 1.3959
mortar 23 0.167 0.3 0.02 0.716
str.stp 25 0.167 0.3 0.3 2.0875
RC 25 0.25 6291 7.153
Plaster 23 0.03 6291 0.02 0.790

h min=20cm




Load calculations of Landing

material ama h b KN/m
tiles 27 0.03 1 0.81
mortar 23 0.02 1 0.46
RC 25 0.25 1 6.25
Sand 18 0.07 1 1.26
plaster 23 0.02 1 0.46
total load -
Design of Flight :
= Assume @ 12 for main reinforcement:-
So, d = 250-20 -7 =223 mm
AnA praipe ne
Dl boued  Swawi= UnnjfzkB amla
i oy

1 1S 8 T a

, 4

A

Lirwe boad - S=reice

Lead fackars: 4 20,4 304.60,0.00

L Lol b, J L0,

na

Figure (4-33) : Loads on stairs

Shear

Figure (4-34) : Shear Envelope




Vu=38.6 KN.

_0.75*+/24*1000* 223
6

Vu=38.6 KN < fVc=136.6 KN.

fVc =136.6KN

>>>> Thickness is adequate enough

Design of Flexure :

The Following figure shows the Moment Envelope acting on the stair

Warmcnis:  spon: 7 10 T

Figure (4-35) : Moment Envelope

Mu =58.2 kKN.m
Mn =Mu/0.9=58.2/0.9 =64.7 KN.m.
d =223 mm.
_ Mn
&_bmz
* 6
Rn :64'7—102 =1.3MPa .
1000*223
m=_ Y
0.85" fc'
420 =20.588

m =——
0.85" 24



1ae 2mR1o
Eé \/ f, o 20588§ \/

AS = 3.2*10°*1000%223 = 713.6 mm*

* *
2 20588 L30_ 4 huqp

ﬂ

As . =0.0018*b*h =0.0018 *1000 * 250 = 450cm?

As,;,=45cm’ < As, = 7.136 cm’
Use ® 14 >>> 713.6/154 = 4.6
Useld 14 @20cmc/c .covveenn.....

Check for strain:

Tension = Compression

A *fy=0.85* fc' *b*a
713.6*420 =0.85*24*1000*a
a=14.7mm

o _223-173
173
e, =0.0357 > 0.005 %#4® ok

*0.003

Temperature & Shrinkage reinforcement:

ASqyinkage = 0.0018" b h=0.0018" 100" 25 =

Use P10 @ 17.5cm .........

Stairs at section (A-A) Detalils:

4.5¢cny?
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Figure (4-36) : Stair Section

Design of Landing :

Assume @ 12 for main reinforcement:-
So, d = 250-20 -7 = 223 mm

L' :

ST —
P ———

R
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Figure (4-33) : Loads on stairs
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Figure (4-34) : Moment ,Shear Envelope

Vu=50.7 KN.

_ 0.75*+/24*1000* 223
6

Vu=50.7 KN < fVc=136.6 KN.

fVc =136.6KN

>>>> Thickness is adequate enough



Design of Flexure :

Mu =51.8 kN.m

Mn =Mu/0.9=51.8/0.9 =57.6 KN.m.

d =223 mm.
Mn
bxd?

57.6*10°
1000 * 2232

_
0.85" fc'

420
0.85" 24

Rn:

R, = =1.16MPa .

=20.588

2*20. 588*1 16 0

e 0
r =191- 1- sz” , \/
mg f, % 20. 588§

AS = 2.845*10°*1000*223 = 634.5 mm*

As . =0.0018*b*h =0.0018 *1000 * 250 = 450cm?

As,i, = 4.5 cm’ < As, = 6.345 cm’
Use ® 14 >>> 634.5/154 =4.12
Useld 14 @20cmc/C .covvnnn.....

Check for strain:

A *fy=0.85* fc' *b*a
713.6*420 =0.85*24*1000*a
a=14.7mm

o = 223-17.3
® 17.3
e, =0.0357 > 0.005 #4® ok

*0.003

=2.845*10°

Temperature & Shrinkage reinforcement:

=0.0018" b” h=0.0018" 100" 25 = 4.5cn"’

Use 10 @ 17.5cm .........



4.13 Design Of Shear Wall :

Design of shear

4135.6
KN
589.5
KN
1051 Criticel cection
KN
3.73m
ShearForce

I

\
\

\ 1742.4 KM

e e e T e e R

hWiu=4363.2 .
KNm b

MomentDiagram

From Uniform Building Code 1997 (UBC):

Z=0.3 zone"3"

R=55

=1

Ca=0.24

Cv=0.24
h,=12m,Lw=75m,t=2m
Ct=0.0488

Where:

8304.L KNm

Z=Seismic zone factor as given in table 16-1.

R= numerical coefficient representative of the inherent over strength and global ductility

capacity of lateral force resisting systems, as set in Table 16-N or 16-P.

| = importance factor given in table 16-K.




Ca = seismic coefficient, as set forth in Table 16-Q.
Ct = numerical coefficient given in section 1630.2.2.
Cv = seismic coefficient, as set forth in Table 16-R.

hi, hn, hx = height in feet (m) above the base to level i , nor x, respectively.
3/4 -
T=Ct(hn) Eq.... 30-8 (UBC)

By Using of Etabs Program we Obtain the shear and Moment diagram for

Design

d=0.8*Lw=0.8*7.5=6m
Ve, =é* fc *h*d =é\/ﬂ*0.2*6 = 979.8KN(Control)

fc*h*d N,*d _+/24*0.20%6 1*6

Ve, = + = +——_=1469.7.6KN
4 41, 4 4*75
0.2*N, 60 6
1, 0.1 fc+ 0w e 7586 124 + Q0
v (;005\/> “§ o+ l,*h G+, h*d _ 9005F 5*020g_ 0.20%6 __oeony
STE M, I, . & 2 43632 15
¢ Vv, 2 = g 1051 2 ,‘Z,
Vs=Vn- Vcl

0.75Vs=1051- 734.85 ==>Vs = 421.5KN
AV, 5_ Vs _ 42151000
€25 Fy*d 42076000

#‘Vh min ;_ r =0.000863<0.0020

e hs2 4

Assumef 10

S2 =2*78.5/200*0.002 = 392.5mm
select $4® 2f 10 #4® As=1.58cm2
S=250<450<600<1500

use...2f 10@ 25cm(c/ c)in2layer

=0.1673m

Select 2@ 10/ 25cm. In tow layer



Design of the Vertical reinforcement:

- _ hwy Avh
r . =(0.0025+05(2.5 IW)(Szh 0.0025))S,h,

S=25cm
S =250<450< 600 < 2500
3® Select 2f 10/ 25cmce/c

Design of bending moment:

Mu = 8304.4 KN.m Pu =450 KN

Ast = ( 7500/250)*2*78.5 = 4710 mm?

Fu & _
OMn = 0|05Astfylw(1 +=)(1 — )| =3765 KNm

— (24 I¥ — (=t = — -
w=(01 ve=05); w= 0055 a=00125

L —_4Y% -0p81

w  Zw+.BSE1

Try @12@250 Ast = 6/86mm2

BMn =11504 KNm > 8304.4 OK



4.14 Steel Column Design :

L= 1.65m =5.41 ft

Pu = 80.16 kips
K=1

LL = 90.8 KN = 20.4 kips

DL = 176 KN = 39.6 kips

KLx = KLy = 5.41 ft AISC steel construction manual 13" edition (Table 4-4 page 4-59)

Table 4-4 (continued)

Available Strength in

F = 46 kSi - - -
y Axial Compression, kips
Square HSS HSS4
HS54:x 4
e 5he Ya She
gosigns 1N 0.329 0.291 0.233 0.174 0.116
wit 17.2 14.8 __‘IZ.E Eﬂﬂ 6.45
Desi ﬂ!"uﬂ ¢ﬁﬁf Pﬂ‘rﬂc ¢FF n ﬂ!mn @,P, Pn ."51‘. q‘npn ﬂr" { !a qa'Fn |
n
" ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
0 132 198 113 170 92.9 140 7.2 107 48.7 73.2
1 13 197 112 169 92.5 139 70.9 107 48.5 72.9
2 129 194 11 167 91.3 137 701 105 479 72.0
3 127 190 109 163 894 134 68.7 103 47.0 70.7
= 4 123 184 105 158 86.8 1L 66.8 100 45.7 68.8
é 5 118 177 101 152 83.6 126 64.4 96.7 442 66.4
6 112 168 96.6 145 79.9 120 61.6 92.6 423 63.6
E 7 106 159 9.3 137 75.6 114 584 878 40.2 60.5

@Pnfor HSS 4x4x3/16 when ki=5.41) = 96.6 > Pu = 80.16 kips (Use HSS4x4x3/16 )

Column base Plate Design :

From AISC Manual Tables 2-4 and 2-5, the material properties are as follows:




Column Base Plate

ASTM A500 Grade B ASTM A36
Fy = 46 ksi Fy = 36 ksi
Fu = 58 ksi Fu = 58 ksi

From AISC Manual Table 1-12, the geometric properties are as follows:

HSS4x4x3/16
B =H=4.00in.

Pu= 1.2 *39.6 + 1.6 * 20.4 = 80.16 kips

Available Strength for the Limit State of Concrete Crushing
On less than the full area of a concrete support,

Pp = 0.85 fc’41,/A1/42 < 1.7fc’Al (Spec. Eq. J8-2)
Al = BN

=12.0in.(12.0 in.)

=144 in.2

A2 = 12 in.(80 in.)

=960 in.2

]
960

Pp = 0.85(3.5)(144) ([ )< 1.7+ 35 » 144 = 1106.122 8565 kips

from AISC Specification Section J8 = @cPp = 556.9 kips > 80.16 kips

Pressure Under Bearing Plate and Required Thickness

tack Pp= 856.8 kips @c = 0.65

For a rectangular HSS, the distance m or n is determined using 0.95 times the depth and width of the HSS.

m =n =1 = N- 0.95(outside dimension)/2 = 12-0.95(4) /2 =4.1In
|I 280,16
y 09436 #1212

IPu

O.5FyvEN

tp(req) = r\." to(req) = I

Use 14 mm fillet weld between plate and the column

= 0.76 in (use 20mm plate thick )
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4.15 Dome Design:

We used sap 2000 for analysis and design of the structure dome, the load
applied is self-weight, glass weight and the wind load. The design result shows that
profile HSS 1-1/2x1-1/2x1/8 is adequate for the dome and this is the detail of it.

dldli S rm =0r '\._\
n

ESS
121210721

- —

BIYES ch :""r.

4.16 Well Design:

We used staad pro to analyze and obtain the stresses that happens in the well
walls and foundation then we design the well manually and this is its detail.
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4.17 Solid Slab Design:

By using safel2 software we have analyzed the solid slab and obtained its
reinforcement.
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4.15 Design of Basement Wall :

N
P
b gl
Y HAY SRS, I\ 7 -—
ﬂ -
-l- -
7 P L
P . w0l
3.5m - ) -
L\ i
Lo .] |—-| -
yghxﬁu PKKE

Figure (4-30) : Load on Basement Wall
= Loading:

e Self weight of earth :
g =gxhxK,

Assume that :

Oy =18 KN/m?

q=30°

K =0.5,,at,rest

0, =18x3.6x0.5=32.4 KN/m?
e Load from liveload:

g, = PxK,

g, =5x0.5=2.5KN/m?

Wmin(factored) =1.6*2.5= 4 kN/m
Wmax(factored) = 1.6*32.4= 51.84kN/m



|

| 1.98 481 1.62 |

Figure (4-31) : Loads & Shear/Moment envelope for basement wall

= Design :
h =300 mm
check thickness :
Vud =52.1 KN assume ®20 d=300-75-10 =215 mm
f xVc>Wu
fxve=2" o xbxd :%«/ﬂx1000x215

f Vc=131.67 >>Vu =52.1kN

Thickness is adequate enough




Design of the Vertical reinforcement:

d =300-75-10=215mm

6
Rn= an __ 46.1x10 _~1.108Mpa
b*d’ 1000x0.9x 215

1 2mRn
r= E(l_ /1—T)

co_ 1 (1_\/1_2><20.588><1.108):2_714x10_3
20.588 420

As ., =1.795 x 10 x 1000 x 215 =583 .5mm?*/ m

As . =0.0012*1000*300 = 360mm’ / m
As,;, =300mm’ /m< As,, =583.5mm’/m

5835 _,

#of bar inonemeter = —— =
154

Design of theHorizontal reinforcement:

Select the greater of:

AS. e = 0.002%1000* 300 = 600mm’* /m
600
1131

#of bar in one meter = 6

Use half of the horizontal reinforcement in each side

Select $12@30cm c/c Vertical reinforcement



*** For demonstration purposes only ***

Beam: 1basem 2wall Code: ACI318-02
Project: 1111111111111111 Basement Wall Page: 24
Designed by:  Ahmad Group Date: 12/ 8/12
Loading
load group no. 1
Dead load - Factored Units:kN,meter
51.8
“ 3.6

Live load - Factored

3.6

Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 1

1.98 46.1 1.62

Shear

-64.6
-52.1

359 344




*** For demonstration purposes only ***

Beam: 1basem 2wall Code: ACI318-02
Project: 1111111111111111 Basement Wall Page: 25
Designed by:  Ahmad Group Date: 12/ 8/12

Moment/Shear Envelope (Factored) Units:kN,meter

Reactions
Factored
k |
DeadR 35.9 64.61
LiveR 0. 0.
Max R 35.9 64.61
Min R 35.9 64.61

Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 1 Load pattern: XX

1.98 46.1 1.62

Shear

-52.1

34.4




*** For demonstration purposes only ***

Beam: 1basem 2wall

Project: 1111111111111111 Basement Wall
Designed by:  Ahmad Group

Code: ACI318-02
Page: 26
Date: 12/ 8/12

Moment/Shear Envelope (Factored)

Units:kN,meter

1lbasem 2wall
1

I I
Min M 0.0 0.0
Max M 0.0 0.0
MspMn 0.0 0.0
MspMx 0.0 0.0
M Max
M Min
Mmn=0 @ 0.0 3.6
Mmx=0 @ 0.0 3.6
mx -M @
mx +M @
V max -64.6
V min -64.6
DReac 64.6
LReac 0.0 0.0
Max R 64.6
Min R 64.6

Individual load cases - factored

Units:kN,meter

1 2
1
fifi 1
Min M 0.0 0.0
M Max
Mmx=0 @ 0.0 3.6
mx +M

V max -64.6




45.56 Design Of Shear Wall :

Design of shear

I
435.6 \
> \ 1742.4 KNM
'\'\
"
\
589.5 \\
L
KN W 4100.4 KNm
\\
j.
R e P e R S~ TS E = _._._+_._. e Bl e e e R s e A e s, s
7
Mu=4363.2 -
1051 Criticel section = i
KN KNm \K\
3.73m N 8304.L KNm

ShearForce MomentDiagram

From Uniform Building Code 1997 (UBC):
Z=0.3 zone"3"
R=55

=1

Ca=0.24
Cv=0.24
h,=12m,Lw=75m,t=2m
Ct =0.0488

Where:

Z=Seismic zone factor as given in table 16-1.

R= numerical coefficient representative of the inherent over strength and global ductility capacity of
lateral force resisting systems, as set in Table 16-N or 16-P.

| = importance factor given in table 16-K.

Ca = seismic coefficient, as set forth in Table 16-Q.

Ct = numerical coefficient given in section 1630.2.2.



Cv = seismic coefficient, as set forth in Table 16-R.
hi, hn, hx = height in feet (m) above the baseto level i , nor x, respectively.
T=C (h )3/4 Eq.... 30-8 (UBC)

t n

By Using of Etabs Program we Obtain the shear and Moment diagram for Design

d =0.8* Lw = 0.8* 7.5 = 6m
Ve, = %* Jic'*h*d = %«/24 *0.2* 6 = 979.8KN (Control )

fC'*h*d+ N,*d _\/24*0.20*6_'_ 1*6

Ve, = =1469.7.6KN
4 41, 4 4% 75

® 0.2* N, 60 ® 00

¢ I, % fc'+ — U=+ 7. 53:(') 124
Ve, = 60.05//fc’ “§ L *h g+, h*d _£0.05y24 75* 0.20 g+, 0.20%6 _ o en,

e 2 M, I, . ¢ 2 43632 75 *

¢ v, 2 : g 1051 2 p

Vs =Vn - Vcl

0.75Vs = 1051 - 734.85 ==> Vs = 421 .5KN
AV, 0_ Vs _ 421.5*1000
$s2 5 Fy*d  420* 6000
aA‘thin
$hs2 4
Assume f 10

S2=2*78.5/200* 0.002 = 392.5mm
select ¥#a® 2f 10 H® As =1.58cm?2
S =250 < 450 < 600 < 1500

use....2f 10 @ 25cm(c/ ¢)in 2layer

=0.1673m

=r =0.000863 < 0.0020

Select 2 10/ 25cm. Intow layer



Design of the Vertical reinforcement:

- _ hwy Avh
r . =(0.0025+05(2.5 IW)(Szh 0.0025))S,h,

S =25cm
S =250< 450 < 600 < 2500
3® Select 2f 10/ 25cmce/c

Design of bending moment:

Mu = 8304.4 KN.m Pu =450 KN
Ast = ( 7500/250)* 2*78.5 = 4710 mm?

OMn =0 05Astfylw(l +-—-)(1—;-) =3765KNm

Astfy
= Py 12 = Uy 1 - .
- {!wh) fet T Mwh? fer w = 0.055 a =0.0125
£ - _“t -8l

w  2w+.8561
Try 812@250 Ast = 6786mm?2
@Mn = 11504 KNm > 8304.4 OK






4.16 Design of Stairs:

4.16.1 Deter mination of Thickness:

L =4.85m.
hreg = L/ 20

hreq =485/20=24.25¢cm

= Useh =25cm.

6 = tan"}(16.7 / 30) = 29.1°

take h= 25 cm.

Cos6=0.87
4.10
A PSSP I I H IR I A X KK 2
) i
8 I
] =
| g
0.xa
R o g g o o PO P H e R KR T A
Figure (4-32) : Stairs plan
L oad Calculations
Load calculations of Flight
material ama Rih Rb t KN/m
tiles 27 0.167 0.35 0.03 1.3959
mortar 23 0.167 0.3 0.02 0.716
str.stp 25 0.167 0.3 0.3 2.0875
RC 25 0.25 6:29.1 7.153
Plaster 23 0.03 6:29.1 0.02 0.790
hmin=20cm total load

Live Load




Load calculations of Landing

material ama h b KN/m
tiles 27 0.03 1 0.81
mortar 23 0.02 1 0.46
RC 25 0.25 1 6.25
Sand 18 0.07 1 1.26
plaster 23 0.02 1 0.46
total load -
4.16.3 Design of Flight :
=  Assume @ 12 for main re nforcement:-
So, d = 250-20 -7 = 223 mm
TiEE Qv M 1
D] ozl Swiviva Hmikgzhl i
14.%

| 745

Livv= boad - Fervice

Load factors: 4221 20 60,000

sop Lo, |

b4 g

vA

E

Shear

il

Figure (4-33) : Loads on stairs

Figure (4-34) : Shear Envelope




Vu=386 KN.
f /T *b,*d
fyo=-—Y - v =

_ 0.75* /24*1000* 223
- 6

Vu=386 KN < fVc=136.6 KN.

fVc =136.6KN

>>>> Thicknessis adequate enough

4.16.4 Design of Flexure :

The Following figure shows the Moment Envelope acting on the stair

Wermcnis  spons 0 1o 1

Figure (4-35) : Moment Envelope

Mu=58.2 kN.m
Mn =Mu/0.9=58.2/0.9=64.7 KN.m.
d =223 mm.
Mn
AR
* 6
1000* 223
mo_ v
0.85x fc'

420

m =———=20.588
0.85x 24



Y P L 1_\/1_ 2* 20.588* 1.3
m f, 20588 420

AS = 3.2% 10°*1000* 223 = 713.6 mm*

As . =0.0018* b* h = 0.0018* 1000 * 250 = 450cm?
A, =45’ < As,, = 7.136 cm’

Use ® 14 >>> 713.6/154 = 4.6

Useld 14 @20cmc/c ..............

Check for strain:

Tension = Compression

A * fy=0.85* fc' *b* a
713.6* 420 = 0.85* 24*1000* a

a=14.7mm
x:i:£=17.3mm
b, 0.85
e, = 287113, 4 003
17.3

e, = 0.0357 > 0.005—— ok
4.16.5 Temperature & Shrinkage reinforcement:

ASqyinge = 0.0018x bx h = 0.0018x100x 25 = 4.5cm’

Use®l0@17.5cm.........

j =3.2*10°



4.16.6 Stairsat section (A-A) Detalils:

T
1] 1l

(BT} l_'
gy =y
Mg ity "

Figure (4-36) : Stair Section

4.16.3 Design of Landing :
= Assume @ 12 for main reinforcement:-
So, d = 250-20 -7 = 223 mm

LI
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Figure (4-33) : Loads on stairs

“Momenia:  Epane 1io 1

1 514 17T
el
-Ra4
jl? —
,,sf"fff |
,T'—E.FIJ
= 5
Figure (4-34) : Moment ,Shear Envelope
Vu=50.7 KN .
ff.'*b,*d
fv\e=——~—— " —
* * *
tye 075 @61000 223 _ac ok

Vu=50.7 KN < fVc=136.6 KN.

>>>> Thicknessis adequate enough



4.16.4 Design of Flexure :

Mu=51.8 kN.m
Mn =Mu/0.9=51.8/0.9=57.6 KN.m.
d =223 mm.
Mn
" ba?
* 6
1000* 223
mo_ v
0.85x fc'
m = ﬂ =20.588
0.85x 24

2m * *
Y L 1—\/1—2 205887116 | _ 5 ga5+10°
m fy 20.588 420

As,, = 2.845*10°*1000* 223 = 634.5 mm?*

As,,,=0.0018* b* h = 0.0018* 1000 * 250 = 450cm?
— 2 _ 2

As,=45cm” < As, = 6.345cm

Use® 14 >>>634.5/154 =4.12
Useld14@20cmc/C .ovvnn.....

Check for strain:

A * fy =0.85* fc' *b* a 4.16.5 Temperature & Shrinkage reinforcement:

713.6* 420 = 0.85* 24*1000* a

a=14.7mm ASqyinage = 0.0018x bx h = 0.0018x 100 25 = 4.5cm?
x=2 =20 17 3om Use®10 @ 17.5¢m .........
b, 085
223-173

*0.003

S

e, =0.0357 > 0.005——> ok



4.12 Steel Column Design :

L=1.65m=5.41ft

Pu = 80.16 kips
K=1

LL = 90.8 KN = 20.4 kips

DL = 176 KN = 39.6 kips

KLx = KLy = 5.41 ft AISC steel construction manual 13" edition (Table 4-4 page 4-59)

Table 4-4 (continued)
B contiind Available Strength in
= | - - -
y Axial Compression, kips
Square HSS HSS4
HS54 < 4.«
I Ya ] 5he Va e 'fa
Fasigns I 0.389 0.291 0.233 0.174 0.116
wutt 17.2 | 148 12.2 940 6.45
n“*ﬂ" ﬂs”‘li Q#'FH 'ﬂlrr“r uc ¢'cP fn 'ﬂ!ﬂlr epﬁ! Pn”'!r ‘VP fr ﬂrf “r qurﬂr |
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD |
0 | 132 | 198 | 113 | 170 | 928 | 140 | 712 | 107 | 487 | 732
1 139 | 197 | 112 | 189 | 925 | 139 | 708 | 107 | 485 | 729
2 129 | 194 | 111 | 167 | 91.3 | 137 | 701 | 105 | 479 | 720
3 127 | 190 | 109 | 163 | 894 | 134 | 687 | 103 | 470 | 707
- 4 123 | 184 | 105 | 158 | 868 | 131 | 668 | 100 | 457 | 688
= 5 e | 177 101 152 | 836 | 126 | 644 | 967 | 442 | 664
E [ 12 | 168 | 966 | 145 | 799 | 120 | 616 | 926 | 423 | 635
7 106 | 159 | 943 | 137 | 756 | 114 | 584 | 878 | 402 | 605 |

@Pn for HSS 4x4x3/16 (when kL=5.41)= 96.6 >Pu = 80.16 kips (Use HSS4x4x3/16 )




Column base Plate Design :

From AISC Manual Tables 2-4 and 2-5, the material properties are as follows:

Column Base Plate
ASTM A500 Grade B ASTM A36
Fy= 46 ksi Fy= 36 ksi
Fu = 58 ksi Fu = 58 ksi

From AISC Manual Table 1-12, the geometric properties are as follows:
HSS4x4x3/16
B =H=4.00in.

Pu= 1.2 *39.6 + 1.6 * 20.4 = 80.16 kips

Available Strength for the Limit State of Concrete Crushing
On less than the full area of a concrete support,

Pp=0.85 fc’A1 A1/A2 <1.7fc’Al (Spec. Eq. J8-2)
Al = BN

=12.0in.(12.0 in.)

=144 in.2

A2 =12 in.(80 in.)

=960 in.2

Gl
L

Pp = 0.85(3.5)(144) ( =)< 1.7 =35 =144 = 1106.12= 856.8 kips  tack Pp= 856.8 kips @c = 0.65

from AISC Specification Section J8 =>@cPp = 556.9 kips> 80.16 kips

Pressure Under Bearing Plate and Required Thickness

For a rectangular HSS, the distance m or n is determined using 0.95 times the depth and width of the HSS.
m =n =1 = N- 0.95(outside dimension)/2 = 12-0.95(4) /2 =4.1In

2:80.16

I 2Pu
D9«36e1212

DAaFyEN

tp req = tp req = | = 0.76 in (use 20mm plate thick)

Use 14 mm fillet weld between plate and the column



4. 13 Design of strip Footing:

%

.ol

SISO
s —

LSS

=1 G e e & s & G e B
Figure (4-23): location strip footing

4.13.1 Deter mination of load:
DI =215KN/m LL =97KN/m

Total factored load =413 KN/m.

Soil density = 18 KN/m®,

Allowable soil Pressure = 400 KN/m2.

Assume footing to be about (30 cm) thick.
Surcharge =5 kN/m?

Qallow = 400 - 5- 0.8* 18 — 0.3*25 = 373.1 kN/m’

= For one meter strip

A= 413 = 1.11m?
=3731 M

B=12m,h=30cm

d=300 - 75 - 20 = 205 mm
Out = 373.1/ 1.2 %1 = 310.9 kN/m?.

| et
%r R e —————— ——— ———— ——r—— e e 4
s i s o A e y i < " - s
e S, e o= =0 B
4



4.13.2 Check of One Way Shear:

Vu = 1*(0.6- 0.1 - 0.205)*310.9 = 91.71 kN
OVe=2 fexd=b

075 —
@Ve = T\/24 *0.205 %1 = 1255 kN

@Ve > Vu
4.13.3 Design of Bending Moment:

In longitudinal direction

Mu = 310.9*0.5%/2 = 38.9 kN.m

Mn = 389 =43.2KN.m
0.9
* 6
n=Mn_ 4327107 4 5o8mipa
bd“ 1000* 205
fy 420 = 20.588

m= - =
0.85* fc  0.85* 24

. :1 1- 1_2xmen
m fy

1 (1_\/1_2x20.588><1.028

r = =2512*103
20.588 420

ASeeq =1 *b*d = 2512%10°° * 205* 1000 = 515.1 mm’
ASqyiege = 0.0018* b* h = 0.0018* 300* 1000 = 540mm?
ASp.q =515.1< ASgyiyage = 540Mm?

Req.

Usef 14 Check of strain :
No.=540/154=35 ,Use4bars
As*fy=0.85**b* a
f 14a25cmclc
616* 420=0.85* 24*1000* a

a=12.7mm

x:izlz—'?:14.9mm
b1 0.85

~ 205-14.9

e X0.003
S 14.9

eg = 0.038 > 0.005




In transverse direction :
Agnin = 0.0018* b* h
Agrin = 0.0018 * 1200* 300 = 648 mm?

Usef 12
No.=432/113=5.7 , Use 6 bars

Usebf 12

4.13.4 Development Length of main Reinfor cement

= 2 F_'r' WPerlarhy
I!I'dr'm;i 10 . if * “ktrach ¥ db

9 420 1=+1=08

— — 14 =34
10.;1“/24* 5 # 346 mm

ld,., =

Ld available = 600 - (200/2) - 75= 425mm

Ld availanie= 425 mm > J.Id.,.e.q, = 346mm

Blagr 8 i B2

4 50 20,50 ,

s 140 ¥,

Figure (4-24) Strip Footing Detail
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The coordinates of building corner
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APPENDIX (C)

Table (MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR
ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED

TABLE 9.5(a)—MINIMUM THICKNESS OF
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED

Minimum thickness, h

Simply One end | Both ends
supported | continuous | continuous | Cantilever

Members not supporting or attached to partitions or
other construction likely 1o be damaged by large
Member | deflections.

Solid one-
way slabs £/20 £124 £/28 £M0

Beams or
ribbed one-
way slabs (al £M18.5 £/21 L/s

Notes:

Values given shall be usgd directly for members with normalweight concrete
(densi w = 2320 kg/m”) and Grada 420 reinforcemen!. For other condi-
tions, the values shall be modified as follows:

a) For structural lightweight concrete having unit density, w,, in the range
Iisimth‘ 920 kg/m?, the values shall be multiplied by (1.65 - ﬂﬁﬂ&wg} but not

s than 1.
b}Forfrnﬂ'srihan 420 MPa, the values shal be multiplied by (0.4 + f, 700}

vi
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