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Abstract

The Sructural Design and Details of College of Arts.

Project Team:

Hammam Abbas Dasseh Nimer Ali Nawga
EsaMousa Al-Sharaha Hamza lzzat Hamamda

Supervisor:
Dr. Nafez Naser Al-Deen.

The idea of this project on the structural design of the building arts college

intended to be established in the university.
This college is composed of four different floors use, also features a theater.

The project design will provide optimal solutions for both sides of
architectural and structural, so that it is taking into account the aesthetic ,
functional purposes and to provide comfort and ease and speed of use, the
project will include the construction of the well-known elements of nodes,

bridges, columns, foundations ... etc.

The project will be designed based on ACI 318 - 14 code, will be used for
several engineering programs, such as: AutoCAD 2015, Office 2013, ETABS
2015, SAFE 12, BEAMD, and we will refer to the references used, and in the
end will be to provide detailed structural study, calculation and analysis of the
loads design and construction plans for the units, in addition to the bills of

guantities and calculate the estimated cost of the project.
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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 a distance (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 steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension
reinforcement.

Ec = modulus of elasticity of concrete.

f. = compression strength of concrete .




Fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span in long direction of two- way construction,
measured face-to-face of supportsin slabs without beams and face to face of
beam or other supportsin 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¢ = nomina shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.

Woc = weight of concrete. (Kg/m3).

W = width of beam or rib.

Wu = factored |oad per unit area.

@ = strength reduction factor.

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

&€= strain of compression stedl.

p =ratio of steel area.
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Chapter Four (4)

Structural Analysisand Design

4 — 1 Introduction.

4 - 2 Factored Loads.

4 - 3 Determination of thickness of oneway rib dab.
4 — AT opping Design.

4 -5 Load Calculation for Rib (R002).

4 - 6 Design of rib (R002) in thefirstfloor dab.

4 -7 Design of Beam (BO3) in thefirstfloor.

4-8 Design of long column (C46).

4-9 Design of stair (1).
4 -10 Design of | solated footing.(F13)
4 -11 Design of combined footing.(F24)

4 -12 Design of strip footing.

4 -13 Design of Mat Foundation (Mat1).
4 -14 Design of shear wall.(SH3)in PartB.
4 -15 Design of basement wall.



4.1: Introduction

In This Project, there are two types of slabs: one-way solid slabs and one-way
ribbed. They would be analyzed and designed by using finite element method of
design, with aid of a computer Program called " ATIR- Software™ to find the internal
forces, deflections and moments for ribbed slabs, and then hand calculation would be

made to find the required steel for some members.

The design strength provided by a member, its connections to other members, and
its cross-sections in terms of flexure, and load, shear, and torsion is taken as the
nominal strength calculated in accordance with the requirements and assumptions of

ACI-code.

NOTE:
*Concrete B300 ................ {fc’= 24 N/mm? ‘MPa)}.

*The specified yield strength of the reinforcement {fy = 420 N/mm2 (MPa)}.

4 .2: Factored L oads.

The factored loads on which the structural analysis and design is based for our project

members, is determined as follows:

Qu=12DL+16LL ACI -318-14



4.3 Determination of Thicknessfor One Way Rib Sab:

The structure may be exposed to different loads such as dead and live loads. The
value of the load depends on the structure type and the intended use.
The overall depth must satisfy ACI Table (9.5.a):
-The maximum span length for simply support (for ribs):
L 4007

Nmin-—— = —— = 250.44mm  ACI-318-14
16 16

-The maximum span length for one- end continuous (for ribs):
L 6400

Nmin=—"—— = —— = 345.94mm
18.5 18.5

-The maximum span length for both -end continuous (for ribs):
L 6770

hpin=— — —— = 322.38m
™21 21

Take slab thickness h=350 mm > 345.94mm.
h =35 cm (27c¢cm Hollow block + 8cm Topping).

4.4T opping Design:

4.4.1 Design of Topping for Ribbed Sab:
Topping in one way ribbed slab can be considered as a strip of 1 meterwidth and
span of hollow block length with both end fixed in the ribs.

Table 4.1 (Dead load calculation for topping)

Dead load from: H*O*1 KN/m
Tiles 0.03*23*1 0.69
mortar 0.02*22*1 0.44
Coarse sand 0.07*16*1 1.12
topping 0.08*25*1 2
partitions 2*1 2

> | 6.25

Liveload calculation=5*1=5 KN/m

Total factor load:
Wu =(1.2*6.25) + (1.6 *5) = 13.1 KN/m




-> For a one meter strip Wu = 13.1 KN/m
Assume slab fixed at supported points (ribs):

#1¢ 13.1=04° .
Mu -“"1‘2 —-=-20.174 KN.m/m of strip width.

®Mn = Mu-strength condition,

Tedra —~
.

Where ®=0.55-for plain concrete.

Mn  =042* f7=«S,ACI-318-14 R

Where Sm for rectangular section of the slab:
Bh® _ 1000 « 80%

Sm=—= = 1066666.67mm°,
fa

Mn = 0 42*\/24*1066666 67*10°= 2.195KN.m
®Mn =0.55* 2.195= 1.207KN.m

® Mn =1.207 KN.m>> Mu = 0.174 KN.m

*No reinforcement is required by analysis. Provide As min for slabs as shrinkage and

temperature reinforcement.

Pshrinkage =0.0018 ACI-318-14

As = p*b*t=0.0018 * 1000 * 80 = 144 mm?/m strip
Try ®8with As = 50.27mm?.

A 144
Bar numbers n=—-—=——-=2.87
Ason T 50.27

Use 308/m with As=150.8mm?%m stripor ®8@300mm in both direction.

Step(s) is the smallest of:
1. 3h =3*80= 240mm - control.
2. 450mm.

280 280

3. S§=380 (—] 2.5Cc= 380(——] —25=%20 =330 mm.

280, 280

4, S<380 (—] 300(3
Take F 8@200mm in both directions. S = 200mm. |

4.5: Load Calculation for RibR002:

] 300mm.

4.5.1: One- way ribbed slab.



For the one-way ribbed slabs, the total dead load to be used in the analysis and

design is calculated as follows:

Crte vy rib wmk —. b e 45 Ty e b —,
-,

Haclione Blockf SU0zm 3 -

Fig. (4-2) One way rib slab
The effective Flange width (be) is the smallest of:

(a) be S%l: I:H-Q-Bﬁ—ﬂﬂl'l_:l:

671.5mm.

Where |, is taken here as the smallest clear span of the rib.

(b) be < by, +16*h¢= 120+16*80=1400 .

(c) be < center to center spacing between adjacent beams
=400+120= 520 *** control .

Take be =520mm.

Filesn F acevn

;n’l-_fu'.r:r'rﬂ' ¥, A CTRRR

Coarse Sarid FiEE 7 oore
?? crerdresecnfes Fragagadinpr & aarx

L orreresiendes Saderc: ke
R Concrete il

B asrar 2 o

Tl i i ] g T T T L D i e e it T L T Ve e T e e e Tl D

a3

Fig. 4-3 (Typical section in rib slab)

Table 4.2: Dead load calculation for Rib (R002)

No. material H*o Kn/m

1 Tile 0.03*23*0.52 0.359




Live load calculations:
LL=5*0.52 =2.6 KN/m.

Dead load / rib: DL= 5.9 KN/m.
Live Load /rib: LL = 2.6 KN/m.

4.6 Design of Rib (R002):

2 Mortar 0.02*22*0.52 0.229
3 Sand 0.07*16*0.52 0.583
4 Topping 0.08*25*0.52 1.04
5 Rib 0.12*0.27*25 0.81
6 Block 0.27*0.4*15 1.62
7 Plaster 0.02*22*0.52 0.229
8 partition 2*0.52 1.03
5 = 5.9 KN/m

Fig.(4-4) Rib location.

By using ATIR program we get the envelope moment and shear diagram as the

follows:-




Geometry Unitstmeter,cm

-13.1 14 k. 3.-’\11 ]

-59 /6.3 53
/NG <A

'\Q Mﬁ'm/ﬁ%“ﬁ‘ ’e.i“*“" fyﬁ\;"’hg’\

s 95

148
173

2 | 17 a7 | s, 206 | zmv @

[‘/

164

Fig. (4 - 7) Shear diagram for rib (R002)-(KN).



4.6.1 Design of Rib (R002) Positive Moment:
Mnf=0.85*f, * b*hf*( d-hf/2)
Mnf=0.85*24*520*80*(314-40)=232.53kN.m

Mnf>>Mu/l =17.3/0.9=19.22kN.m

Design section asrectangular
Assume bar diameter ®12 for main positive moment reinforcement.
d= h- cover — d uirmps. 2= 350-20-10-6=3L4mm.

»Mu max positive for span = +17.3kN.m

R Mu _  17.3=10° =0 3749MPa.
”:cbb:}? 0.9:520=3142

: 420
m=——=_= = 20.588

085+ 08524

1o g _ZRpem 1 . 2+0.3749+20.588
P (1 1 Iy ) = 20.588 (1 1 420 )
=0.000901

As =p*b*d =0.000901*(520) *(314) = 147.12mm?
*CheCk fOI’ AS, min:

7
J< 4 (by) * (d)ACI-318 -14
¥l

Asmin =0.25 = (f

Acmin= 025 (120) * (314) =109.88 mm”.
Asnin = 77—(bw) (d)
¥l

As = %(120) (314) =125.6 mm?. - Control

A=147.12mm*> A =125.6 mm’

Sy min

Use 2010 with As =157 mm?> A eq= 147.12 mm®. -OK

* Check for Strain:

Age [y 157=420
a_ =71y _

© 085:f/sb 085:24:520 6.216mm




a _6216__
~085 o085 oremm

=t 314=7.31:

£:= 0.003* (=) = 0.003* (

Ok...

4.6.2 Design of Negative Moment for (Rib002):

=0.1258 > 0.005

The maximum negative moment at the face of support Mu = -12.8kN.m

Assume bar diameter ®12 for main negative moment reinforcement.

i
d h cover — d st|rrup3 i

m = 20.588
R Mu _ 12.8:10° =1 1926MPpa.

s —-350-20-10 - 6= 314mm.

"“obd?  09:120=3142

1.1926=20.588

— l . _ ZRprm, _ 1
p= (1 1 =

1y ) = Zhsam (1- 122

=0.002928
=p*b*d = 0.002928*(120) *(314) = 110.32mm?

*Check for A min :

7
Agnin = 0.25 * “_" £ & (by) * (d)ACI-318-
¥l

V24

Asmin= 0253+ (120) * (314) =109.88 mm’.

Asmin = m(bW) (d)

As = a(lZO) (314) =125.6 mm?.

- 2 — 2
AF110.32mm < A . =125.6 mm
A=A, . =125.6 mm?

Sy min

420 )

- Control

Use 2014 with A; =307.8 mm*> Agreq= . mm°,

-OK

* Check for Strain:

Ag=fy  _ 307.8=420

T 085=f+b 085242120
a 52 8

=52.8mm




=t 313=-62.12

&= 0.003* (:_) =0.003* ( 6212

)=0.012 > 0.005 Ok...

4.6.3 Design of shear for rib ( ):

ACI - 318 — Categories for shear design:
The maximum shear force at the distance d from the face of support
Vimax = .4KN
Use @8 with two legs

Ve = (L0)*=* 7 *b,*d = (L1)*-*v24 *120*314*10° =33.842 KN.
PV, =0.75*33.84 =25.38 KN.

1

Vs min =7-* :ﬂ—" *h,*d = 1—:*\/ﬂ *120*314*10° = 11.53 KN

16
Vs min =§ *h,*d = l; *120*314*10° = 12.56 KN ... control.
1- - OV, =-*2538=1269KN<Vymx= .4kN
2- ®V:=25.38 KN >V max = .4kN... control ....
“OVe= . KN<Vymx= 4kN<OV =
Noshear reinforcement is provided.

But used Minimum shear reinforcement.
Use 2 legs @8 : AVyouied =2*¥50=100mm>.

_3Avefyt _ 31006420

Steq T bw 120

=1050mm.

aAvs [yt 1+ 1004 2(
Syegq = = JII22N 21 143mm.,
bw= fc 120= 24

Smax < a_ % =157 ... control...S, < 600 mm.

Sdect 2legs P8 @150mm.< Spa =157mm



4.7: Design Of beam (B0O3) :-

Fig(4 -8) location of beam (BO3).

4.7.1 Load calculation of beam (BO3) :

The distribution Dead load and live loads acting upon the Beam2 can be difined
from the support reactions of the rib R0O02 and rib R003 .

Dead load calculation :

From R002 :

WoL romribro2 = —= =44.62 KN/m.  on span 1+2

b=1m -- then the own weight of the beam and plaster :

RC beam = 0.35*%25*1=8.75KN/m palster =0.02*22*1 = 0.44 KN/m
Factor dead load = (8.75+0.44)*1.2 = 11.028KN/m  on all span .

So total factor dead load for all spans =44.62+11.028 =55.648KN/m
Livelooad calculation :

From R002 :



20.33
.52

WL from rib RO02 = =39.096 KN/m.  onspan 1+2

From use atir program we find the envolop moment and shear diagram .

Geometiry Units:metercm

,73_
Y — = Ty /_w\ /ﬁm\j

| T 451 |r 403 | 32 ! 349 . agn  , 258 |

Fig. (4 - 11) Shear diagram for Beam ( B0O3 )- (KN.m).
b=80cm h=35cm
Use @ 18 with area As= 254.5 mm?,

d h cover — d st|rrups = = 350 40 8 -—= 293mm



Check singly section or doubly section:

Mn,.,= 085=fc=h=a=(d—a/2)

x=3/7 *d = (3/7) *293= 125.57mm

a=0.85*X =0.85*125.57=106.735mm

0 =065+—= 0.004-0002 =082Mn,,
=0.85*24*1000*106.735*(293-106.735/2)* 10°=521.7 KN ..m
® Mn_,, =0.82*521.7= 428 KN .m>Mu_, = 400.5 KN .m

The section designed as singly section.

4.7.2: Design of positive momentfor beam(B03) :Mu= 341KN.m for span 1.

iy

d= h- cover — d simps. =350 — 40 - 8 - == 293mm.

m =20.588
Mu _  341=10% !
R”:cbbnrlz T 0.9:1000:293% 0.0-1MPa.
=3 1B 1 . g . BANINGSE
P~ (1 1 Iy ) = 20.588 (1 1 420 )
=0.0128
As =p*b*d = 0.0128*(1000) *(293) = 3771.37mm?
*CheCk fOI’ AS, min
77
Agmin = 0.25 * “_’ £ & (by) * (d)ACI-318-14
¥l
V24 2
Asmin= 0.25 =+ (1000) * (293) =854.4 mm’.
1.4
Asmin = T(bw) (d)
¥l
A =—2(1000) (293) =976.66 mm? _ Control

420

A=3771.37 mm*> A =976.66mm?  OK.

Sy min

As.l'e-q 377137
AparF18~ 2545

No. of bar = 14.8

Use 15018 in one layer with A =3817.5mm?®> A = 3771.37 mm®. -OK




*Check for spacing between bars:
o 1000-40*2-2*10-15*18

=45mm
14
S=45mm>25mm = .......... OK
S>dp,=18mm ... OK
* Check for Strain:
As= [y 38175420

a= "y = 78.59mm

0.85=f/=b 085=24=1000
e = g 7859 92.45 mm

08 7
=i 293 =02 45

£:= 0.003* (=) =0.003 * ( ) = 0.0065 > 0.005 > 0.004 OK...

9245

Positive moment Mu= 200.5KN.m for span 2and 3.
Since 194.5K N.m= 200.5K N.m.
Mu _ 200.5=10% -
"“bdZ - 03e1000:20F 2OMPa
1 2Ry=m 1 2:2.6=20.588
p=—(1- 1-="21 - (1- 1-=222"277)-0.00528
m Iy 20.588 420

As =p* b *d = 0.00528 * (1000) *(293) = 1540.86 mm?
*Check for A min:

7
Agnin = 0.25 * “_" £ % (by) * (d)ACI-318-14
¥l
/74 )
Asmin= 02522 4 (1000) * (293) =854.4 i

_ 14
Asmin - “-_N (bW) (d)

As =2-(1000) (293) =976.66 m. _ Control

A=1540.86mm” A =976.66 mm*  OK.

m

As req 1540.8 6.051

No. of bar = = =
AL‘HJ'FI1E 2545

Use 7018 in one layer with A =1781.5mm?> A, q= 1540.8 mm®. -OK

*Check for spacing between bars:

< 1000-40*2-2*10-7*18
B 6

=129mm

S=129 mm>25mm ... OK
S>dp,=18mm ... OK



* Check for Strain:

Age [y 1781.5:420
a=——2% = = 36.68mm
0.85=f =bh 085+24=1000

a 36.68

293=-43.15
e

£:=0.003* (—) =0.003 * =) = 0.0173 > 0.005 > 0.004 Ok..

Positive moment Mu= 252.8K N.m for span 4.

Mu _ 252.8«10% _ .
R”:cbbn:lz T 09s1000293% 3.36MPa

_ 1 o ZRpem _ 1
P~ m'.l:l 1 # ) 20.598

2+3.36=20.588 )
420

(1— 1-—

=0.0086
As =p*b*d = 0.0086*(1000) *(293) = 2519.8 mm?
*Check for A min:

#
Aqmin = 0.25 * “_" < % (by) * (d)ACI-318-14
¥l

V24

Acin= 0.25 %2+  (1000) * (293) =854.4 mnt-
Asmin = m(bW) (d)

A = ﬁ(looO) (293) =976.66 mm”. - Control

A=2519.8mm*>A_ . =976.66 mm’  OK.

Sy min

Asreq 25198
AbfnﬂF']E - 2545

No. of bar = -9.9

Use 10018 in one layer with A =2545mm?> A eq= 2519.8 mm?®. -OK

*Check for spacing between bars:
~1000-40*2-2*10-10*18

=80mm
9
S=80mm>25mm = .......... OK
S>y,=18mm ... OK
* Check for Strain:
As#fy _ 2545+420 52 4mm

T 085=f/+b 0.85+24=1000



_a 524_6164
ﬁ 085 mimn

£:=0.003* (—) =0.003 *

293=-61.64
e

) 0.0112 > 0.005 > 0.004 Ok..

4.7.3 : Design of negative momentsfor beam (BO3) Mu=(-400.5) KN.m
for support 2.

Mu _  400.5«10% _ ,
R”zqmnrliﬂ © 09:1000:293% 5.18MPa
_ 1, . ZRpm _ 1 ., _ 2=518=20.588
=gll= 1 # ) “gsm L~ 1 20 )
=0.0145
As =p*b*d = 0.0145%(1000) *(293) = 4247.5 mm?
*Check for A min :
7
Agmin = 0.25 * “_" < % (by) * (d)ACI-318-14
¥l
vad
Asmin = m(bW) (d)
A, = —(1000) (293) =976.66 mm”. - Control

420
A=42475mm*> A =976.66 mm®  OK..

Ag req 42475
Abm-FWE 25457

No. of bar = -16.68

Use 17018 in one layer with A =4318.5mm?> A eq= 4247.5 mm®. -OK

*Check for spacing between bars:

~1000-40*2-2*10-17*18

=37.2mm
16
S=375mm>25mMm ... OK
S>dp,=18mm ... OK
* Check for Strain:
As=fy 43185=420

a= "y —88.91mm

0.85=f =b 085=24=1000

a 8891
L =—=——=104.6mm

£~ 085



293 =104,
1046

£:= 0.003* (=) =0.003 * ( %) = 0.00541 > 0.005 > 0.004 OK...

Negative Moment Mu =2824xkN.m for support 3.

Mu _  282.4=10% _ :
F\)”:cbbnrlz T 09+1000=293% 3.65MPa
_ 1, . ZRpm _ 1 . 2+365-20588
P~ m (1 1 1 ) = Zasam (1 1 420 )
=0.00965
As =p*b*d = 0.00965*(1000) *(293) = 2827.11mm>
*Check for A min :
=7
Agmin = 0.25 * “_" < % (by) * (d)ACI-318-14
¥l
= E * — 2
Asmin= 02512 & (1000) * (293) =854.4 mm?
14
Asmin = T(bw) (d)
¥l
A =—=(1000) (293) =976.66 mm? _ Control

420
A=2827.11mm*> A =976.66 mm’  OK..

Asyeqg 282711
Abﬂ;ﬂF']E: 2545

No. of bar = =11.12

Use 12018 in one layer with A =3050mm®> A eq= 2827.11 mm?®  -OK

*Check for spacing between bars:
o 1000-40*2-2*10-12*18

=62.2mm
11
S=622mm>25mm ... OK
S>dp,=18mm ... OK
* Check for Strain:
A= Ly 3050=420
= Al = 62.8mm
0.85=/=b 0852241000
_a _62.8_7388
E_ﬁ_0.85_ .88 mm
293-=73.88

£:= 0.003* (=) =0.003 * ( ) = 0.0089 > 0.005 > 0.004 OK...

73.688

Negative Moment Mu=3199¢xN.m for support 4.

Mu _  3199s10°

"“obd? 09:1000:293% 4.14MPa

R



~ ZRpm, _ 1 2:4.14»20.588

e - . -

P m (1 1 % ) 20.588 (1 1 420 )
=0.0111
As =p*b*d = 0.0111*(1000) *(293) = 3262mm’
*CheCk fOI’ AS, min

i
Agin = 0.25 “.‘ < & (by) * (d)ACI-318-14

¥l

V24 2
Asnin= 025+ (1000) * (293) =854.4 mm’.
Asnin = 77—(bw) (d)
¥l

A =—2(1000) (293) =976.66 mm? _ Control

420
A=3262mm*> A =976.66 mm*  OK..

Asyeq 3262 128
AparF187 2545

No. of bar =

Use 13018 in one layer with A =3308.5mm?*> A eq= 3262mm?.  -OK

*Check for spacing between bars:
o 1000-40*2-2*10-13*18

=55.5mm
12
S=555mm>26mm ... OK
S>d,=18mm .. OK
* Check for Strain:
Ac= 1, %
_ A Jr; 330854420 _ o0 0g
0.85='=bh 0.85=24=1000
_a_ 68.11 — 8013
c = ﬁ = 0.85 = . mm |
€= 0.003* (:=5) =0.003 * (=221% = 0.00798 > 0.005 > 0.004 OK...

e BO.13

4.7.4 Design of shear for Beam (BO3) :

ACI — 318 — Categories for shear design: critical section of distance d= 293mm
from the face of support.



VU critica = 292.2KN  at support 2.
Use ®8 with 2 legs

Ve==* [ *hy*d= - * V24 *1000%293*10°°= 239.22 KN

Check for section dimension:

¥ 292.2
Vs=—=-Vc=

F .75

Vemn=2%  f7 *by*d = £ *V24 *1000*293*10° = 956.925 KN

-239.22 = 150.38KN

Vs<Vsmax --- the section is large enough.

Find the maximum stirrups spacing:

1

V/=<*  f*bw*d =2 *v24 *1000%293*10°° =478.46 KN
V<V’ then

Smax < 600mm or  Spax < % = ; =146.5 mm

Check for Vsmin:
Vamin==* £ * by*d =— *v24 *1000* 293 * 10 =89.71 KN... control ...

1
16
Vsmin=; * by*d = * 1000 * 293 * 10° = 97.66 KN
D(VC + Viminy = 0.75 (239.22+ 89.71) =246.7 KN
O(Ve +V' ) = 0.75 (239.22+ 478.46)= 538.26KN
O(VC + Vymin ) =246.7<V,=292.2< @(Vc +V' )=538.26
Or  Vsmin=89.71 <V,=150.38 < V' =478.46
Thenit caselV
Use stirrups (2 legs stirrups) ®8
With Av = 2* 50.27 = 100.54 mm>.

Apfye*d _100.542420293=1077

- = 82.2 mm
Vs 150.38

Sreq =

S 1eq<Smax=146.5m
Take (4 legsstirrups) F 8 @100mm<S;<Smaxfor 0.75m from
support then used (2 legs stirrups) F8 @100mm<S,,a



VU critical = 229.4kKN  at support 2.
Use ®8 with 2 legs

Ve==* [ *hy*d= - * V24 *1000%293*10°°= 239.22 KN

Check for section dimension:

Vs= - Ve= 22 -239.22 = 66.66KN

Vemn=2%  f7 *by*d = £ *V24 *1000*293*10° = 956.925 KN

Vs<Vsmax --- the section is large enough.

Find the maximum stirrups spacing:

1

Vi=2* fi*bu*d :i *\/24 *1000*293*10°% =478.46 KN
V<V’ then
Smax £600mm or Sy < % = ; =146.5 mm

Check for Vsmin :

Vsmin =—*  f * by*d =— *v24 *1000* 293 * 10 =89.71 KN.... control ...
Vsmin = = * bw*d =< * 1000 * 293 * 10° = 97.66 KN
D(VC + Vi min ) = 0.75 (239.22+ 89.71)=246.7 KN
(Ve +I') = 0.75 (239.22+ 478.46)= 538.26KN
D(VC + Vsmin ) =246.7 2V, =229.4
Or  Vimin=89.71 >V, =66.6

Thenit caselll

Use stirrups (2 legs stirrups) ®8
With Av = 2* 50.27 = 100.54 mm®

_ Apfye*d _100.542420=293+1077

Sreq— Ve 6.6 =185.7 mm

S 1eg™Smax=146.5mm.

Take (2 legsstirrups) F8 @100 MM<S; ¢<Shax



VU critica = 251.9KN  at support 3.
Use ®8 with 2 legs

Ve==* [ *hy*d= - * V24 *1000%293*10°°= 239.22 KN

Check for section dimension:

Vs= LT V= €513

F .75

Vemn=2%  f7 *by*d = £ *V24 *1000*293*10° = 956.925 KN

-239.22 = 86.64KN

Vs<V; max --- the section is large enough.

Find the maximum stirrups spacing:

A i * [ *byd =71 *\/24 *1000%293*10°° =478.46 KN

V<V’ then

Smax < 600mm or  Spax < % = ; =146.5 mm

Check for Vsmin :
Vsmin = l_ * }:’ * by*d =— *\/24 *1000* 293 * 10° =89.71 KN... control ...

16 16
Vsmin = < *by*d =-* 1000 * 293 * 10°° = 97.66 KN
D(VC + Vi min ) = 0.75 (239.22+ 89.71)=246.7 KN
(Ve +V') = 0.75 (239.22+ 478.46)= 538.26KN
D(VC + Vemin ) =246.7 2V, =229.4
Of  Vemin=89.71 =V, =86.64
Thenit caselll

Use stirrups (2 legs stirrups) ®8
With Av = 2* 50.27 = 100.54 mm? .

_ Apfye*d _100.542420=293+1077

Sreq— Vs a6 64 = 147mm

S 1eg™Smax=146.5mm.

Take (2 legsstirrups) F8 @100 MM<S;¢q<Shax



4 .8Design of long column(C4 ).
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Figure(4-12): Location of column (C42)

4.8.1 Load Calculation:

p, =1000KN

2 _1538.5KN
0.65

nreq
Usar =rg=2%

Pn=0.8*{0.85* fc*(Ag — As) + Fy* As}
Ag = 67733.06mm?

f _ WW 7\
: ﬁ % J%% jjjﬁ?'-"ii'.'*"' ,




4.8.2 Check Slender ness Effect:

e |In 0.5m-Dirction

MU gq_ppML ACI —(10.12.2)
M2

r

Lu: Actual unsupported (unbraced) length.
K: effective length factor (K= 1 for braced frame).

R: radius of gyration =0.3 h = \/%

Lu=3.60m

M1 _

M2

K=1, According to ACI 318-2002 (10.10.6.3) The effective length factor, k, shall be
permitted to be taken as 1.0.

KU ap oML o ACI —(10.12.2)
r M 2
1x3.60 _ .1 05 40
0.3x0.5
~.long Coloumn in 0.5m:dirction
E.l
El =04—-9 ... [ ACI 318 — 05 ]
1+b,

E, = 4700,/ fc’ = 4700 x +/24 = 23025 Mpa
_1.2DL _ 1.2*(550)

b, =0.66
Pu 1000
3 3
I, = bxh _ 0.35x0.5 _ 0.0036 m"*
12 12
g - 0:4x23025x0.0036 _ o o0 o
1+0.66
2E|
P=P = ACI 31805
(KLu)
2
_3.14°x19.97 _15.21MN.

° " (1.0x3.60)



Cm =0.6 + 0.4(ﬂj ............ ACl 318 - 14
M 2

Cm =1 ... According to ACI 318 — 05
d ——CM S99 ... ACl 318 - 14

~ Pu

0.75 P,
1
d, = —1.1>1
ns 1 >

1- - -
0.75 x 15.21
€nn =15+ 0.03xh=15+0.03x500 =30mm
e=e,, xd=30*1.1=33mm
e_ 33

=——=20.066 <0.1
h 500

Short(axial load by interaction diagram)

e In 0.35 m-Direction

kI—”<34—12% ............... ACI - (10.12.2)

r

Lu: Actual unsupported (unbraced) length.
K: effective length factor (K= 1 for braced frame).

R: radius of gyration =0.3 h = \/;

Lu=3.60 m

M1 _

MZ

K=1, According to ACI 318-02 (10.10.6.3) The effective length factor, k, shall be
permitted to be taken as 1.0.

KU gp oML o ACl - (10.12.2)
r M 2

1x3.60
0.3x0.35

~.long Coloumn in 0.35m:dirction

=34.3>22 <40

E.l
El =04—9 .. [ ACI 318 —14]
1+ b,

E. = 4700,/ fc' = 4700 x /24 = 23025 Mpa
_12DL _ 1.2*(550)

b, = 0.66
Pu 1000
3 3
|- bxh® _ 05x035° _ o0
12 12
g _ 0423025 x0.00179 _ ¢ oo o

1+0.66



p2El

Py = AC| 318-14
(KLu)
2
- 3.14 ><9.9§ _ 756MN.
(2.0x3.60)
M1
Cm =0.6 + 0.4(—) ............ ACI 318 -14
M 2
Cm =1 ... According to ACI 318 - 05
d_=— M S99 ACI 318 — 14
~_Pu
0.75 P,
d,. = 11 =122 >1<1.4

1- - =
0.75 x 7.56

€nn =15+ 0.03xh=15+0.03x350 = 25.5mm
e=e,, xd, =255%1.22=31.11mm

e_ 31.11 01

h 350

$ _350-2*40-2*10-25 06

h 350 '

From Interactio n Diagram

TRy = (1000 *1000 /350 *500) *0.145 = 0.83Ksi
rg=.01

With A, = 2010mm?> 1750.0Kk.
e Check for spacing between the bar

500-2*40-2*10-4*16
) 3
S=112mm=40mm
> 1.5db = 24 mmQk

S

4.8.3 Design of the Tie Reinfor cement:

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



spacing <16 xd, =16 x1.6 =25.6 cm
spacing <48 xd, =48 x1.0 =48 cm
spacing < least.dim.=35cm

Figure(4-13):Reinforcement of column (C42)

4 9 Design of stair(1).

(] —




Figure(4-14): geometry of stair (1)

4.9.1 Minimum slab thicknessfor deflection (for simply supported

L =22=0245m
20

one way solid slab)  hpi, =

Take hpin=250mm.

4.9 .2Flight Dead L oad computations;

rise

Y=tan (—) =tan (—) =28.07

Table 4.3:Dead load calculation for flight of stair (1)

material KN/m?® W kN/m
Tiles 23 23()*0.03%1=1.173
Mortar 22 22%(22222%)*0.02%1=0.67
Stair steps 25 _*( 0.15+0. j)*l 2
0.3
R.C solid slab 25 25:0.25+1 =708
cas28.07
Plaster 22 220921 _0 49
cos28.07
Total Dead Load > 11.41

4.9.3Landing Dead load computation:;

Table 4.4: Dead load calculation for landing of stair (1)

Material KN/m® W  KN/m

Tiles 23 23*0.03*1=0.69
Mortar 22 22*0.02*1=0.44
R.C solid slab 25 25*0.25*1=6.25

Plaster 22 22*0.02*1=0.44



Total Dead load > 7.82

*ive load= LL=5KN/m?

Figure(4-15): moment and shear diagram for flight of stair

4.9.4check for shear strength(assume bar diameter ®12 for main
reinforcement d=h- 20 -d—;z 250- 20 -§=223mm.)

Vumax at distance d from face of support V max=50.8KN.
Ve =(9)v24 *1000 * 223 * 10°= 182.89 KN.
®=0.75 _ for shear . ®Vc=0.75*182.88 =137.16 KN.

1 12716
Vumaxz 508 < (E) (DVC = 5 =

68.58KN.

The thickness of the slab is adequate enough.

4.9.5 Design for flexural:M =64.6KN.

Assume bar ®14 d=223mm.
R Mu _ 64.6=10% - 143MPa
"“obd?  09+1000+224%
: 4
m=—=2_ =_*20_ _ 55588

085 08524



2%1.43=20.588
420

_ 1 _ 2Rpsm, _ 1 . .
p=—(1— 1 ) T~ 1

& — )=0.0034
As=p*b*d = 0.0034 * (1000) * (223) = 758.2 mm?
Agmin= 0.0018 *b*h = 0.0018 * 1000* 250 = 450 mm?

A5>Asmin Ok use ¢)14

_7582
1539

* Check for Strain:

—=A4. 938— —0 20m

As=fy 7695420

= 0.85+f b 0.85:24+1000
c=o S 18.65 mm

f 08 T
223=18.55

€= 0.003* (1) =0.003 * (%) = 0.032 > 0.005 > 0.004 Ok..

= 15.85mm

*** Step(s) is the smallest of:
(1) 3h=3*250=750mm  (2) 450mm

(3) s=380 fE“ -)-2.5%20=330mm

2480

3) S<300( )300mm control .

S=200 mMm <Spa=300 mm ok

*** A5(Temperatureand shrinkage) = 0.0018*b*h=0.0018*1000*250=450mm?.

A 45{!
= A5 B0 _592s=1=1 —0.34m
Asd14 1539 n 292

Step (s-for shrinkage and temperature reinforcement ) is the smallest of:

(1) 5h=5*250=1250mm (2) 450mm  ...control >300 mm ....OK



Figure(4-16): reinforcement detail of stair (1)



4.9.6Design of landings..

Moment!Shear Fnvelope (Tactored)  Units:hNmeter

Memcnia: apans 1001
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Figure(4-17): moment and shear diagram for landing of stair (1)
**check for shear strength  Vu=30.4 KN < (—;) ®Vc =68.27 KN.

The thickness of the slab is adequate enough.

**for flexural : Mu=29.7KN.m

R Mu _ 29.7¢10°% - 0eeMPa

“obd?  09+1000:223%

1 ZRy=m, 1 2:0.6620.588 |
p_m{l [ Iy ) = 205088 (1-_J1 420 )=0.0016

As=p*b*d = 0.0016 * (1000)* (223) = 356.29 mm>
Agmin = 0.0018 * b * h = 0.0018 * 1000 * 250 = 450 mm?

A<Agmin  NOt Ok Take Agmin = 450 mm? . use ®14

1539 292



From column :

1 @14-20cm 211
|- Fil i | £ [
I 2 I b i
H:r 214-30cmil=4 .22m
Figure(4-18): reinforcement detail for landing of stair (1)
4 .10 Design of Isolated footing
4.10.1 load calculation :
Service dead Load =1111.11KN
Service live load = 416.6KN
soil depth = 0.65m surcharge 5KN/m?

Soil density =18KN/m?
Allowable soil pressure =400 KN/m?

_ forceservice _ 1111.11+416.66
gall,net 450-0.4:18—0.8:25-5
A=’ L=vA=361=190m
***Depth of footing and shear design:
Pu=1.2*111.11+1.6*416.6=2000KN

qu=— = 554.01 KN/m®
19=19

=3.61m>



4.10.2shear Design : Check one-way shear (Beam shear)

—

I =
frvslimned orack U_ .Ij
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Figure (4-19): one way shear (beam shear for isolated footing)
Vu at distance d from the face of support :

Vu=qu*b (35 - d )= 554.01*1.9* (--22-d) let VU=V
(®=0.75)

sz(é)J fc' b, * d= (%) *24 *1900.0 * d

554.01%1.3%(5-—-d ) =0.75% (2)*v24 * 1900 * d > deq=0.25
d avat = 650-75-14= 561mm 0.561>0,eq =0.25 m ... Ok

check Tow —way shear (punching shear) :

e |

tvwo-way mhaar

Critical saction
Tor two—way shoar

Two—wow miumar.,

Tirilwtiary arca for

Figure (4-20): Tow- way shear (punching shear)

Let Vu=dVe, (9=0.75)
Vu =554.01(1.9*1.9-(0.5+0.561)(0.6+0.0.561) = 1317.5 KN



500

B _4'}”_125 bo= 2(0.5+0.561)+2 (0.5 +0.561) =4.22 m
Ve = (—) (1+—)J fc' *bo*d where (— )(1 +E) 0.433

Ve=( —)* (a“ “+2)Fc *bo*d  where (D)*( (o) +2) =0.52
Ve= (2 )y/fe' *bo* d where (3)=0.333 ... Control

Ve=0.3*v24  * 5220 *0.561 * 10 = 4303.62 KN
dVce =4303.62*0.75 = 3227.9 KN> Vu=1317.5 KN....... OK

4.10.3 Design for flexural in both direction:
Take steel bars of ®14

R Mu _  1161.58#10°% - (.83 MPa.

”=c1>£;u:|2  09+1900+718%

2Rp*m, _ 1 . _ 2+20.58=083

= (1 1= s ) "R (1- |1 — o )=0.002
As= p*b*d = 0.002*(1900) *(561) = 2131.8 mm?
Agmin = 0.0018 * b *h =0.0018 * 1900 * 650 = 2223 mm?
As <Asmin n0t Ok Take Asmin = 2223mm2.
Step(s) is the smallest of :

(1) 3* h=3*650=1950 mm (2) 450mm ...control

Figure (4-21) : Top view for Isolated footing

7 : —

HELL L kakM

[ |
TTT =]

4 .11 Design of combined footing.F11

Table 4.5 : information about combined footing F11.



Col. Dead load | Live Dead Live load Dim. Of
factor ) service column
L oad fac. service
C15C 450 550 375 345 50*35
C20C 450 550 375 345 50*35

> Total gryice= 5458.33 KN

4.11.1 Footing dimensions:

** Footing dim.
(1000+1000) =1.9

> Mcoin=0, 1440 =2.63m
p 1440
=L =——=42m’,
Qanet 350

A 4
A=BL=> take L=34 m ==>B :r_:;_i: 1.36m
Take B=1.6 m

s

1
]

Figure(4-22):geometry of combined footing F11
P1,=1.2* 450 +1.6* 550 = 1000 KN/m
P2,=1.2* 450 +1.6* 550 = 1000KN/m=>» 5 (P1,+P2,)=2000KN

QU= g 360 KN/,




WIUIIGILSy . Spialis 1 AU .J

Figure(4-23): moment and diagram for combined footing F11

4.11.2 shear Design

Oneway shear (beam shear)

Assume h=60cm and steel bar of ®20

davg= 600 — 75 — 20= 505mm
@Vc:0.75*(rla)*\/ﬂ*3400* 505* 10~ “=1051.4 KN
**At column(1) py1=1000 KN

Vu=172.8KN

**At column (2) py2= 1000 KN

Vu= 187.2KN

®dVce=1618.19 KN>V = 187.2 KN ....0OK

Two — way (punshing shear)

**At colomn(lor 2) p,;=1000KN

d=G'Zn5=0.2525m>0.0m

2)+( 0.5 +0.755)= 2.81 m
“25)+( 0.5 +0.755)= 2106.96 KN

0.75
as edge bp=2(0.0+ 0.4 + 5

755

Vu=2549.99-571.42(0.0+ 0.4 +

B= :E: 1.25, os=30 --edge column.
(= )(1+—) 0.43

1.25



(N(EE) +2) = 0.83

;:0.333---- control
CDVc:0.75(,—:)*\/ﬂ* 2810*755*103= 2598.35 KN

®Vce=2598.35 KN>Vu=2106.96 KN .....OK
adequate enough

**At column (2) p,,=4650KN

c! _0D.755
2

=0.3775m< 0.68 m

two options punching action .

*as edge perimeter :

0.505

b,=2(0.73 +0.5 + ‘)+(o 5 +0.505)=4.015 .... Control

*as interior perimeter

bo=2(0.5 +0.505)+2(0.5 +0.505 )= 4.2 m

0.505

VU= 1000 - 360 *( 0.73 +0.5 +22)%(0.5 +0.505)= 440 KN

B=:2=10  Das=40.

1,, 2

1 ,,40=0505
12 (C 4.015

) +2)=0.42

%=0.33 --- control

CDVc=0.75*(i)\/ﬂ* 1000 * 505*10°= 618.5 KN
®OVe= 618KN>Vma= 350 KN

OK.... The thickness is adequate enough .

4.11.3Flexural long —direction Mu=-62KN.m

Take steel ®20 =» d =600 - 20 — 75=505KN

R Mu _ 62=10° = 0.08MPa.
“obd?  09:3400=5052




- 2Hp=m

1
p:;(l_ 1 )

1 2=20.59=0.08
) = 1— -2

T ( T )=0.0002

A =p*b*d =0.0002*(3400) *(505) = 343.4 mm?
Agmin= 0.0018 * b * h = 0.001 8* 3400 * 600 = 3670 mm?
As < Agin Ok Take Agnin=3670 mm?>.

Take 14F 16

Mu=49KN.m +Mu=41KN.m

R Mu _ 41=10° = 0.052MPa.
"“obd? T 0.9:3400=5052
1 2Ry 1 222059052
p=—(1—- 1-227) = (1— 1-=—_—)=0.00013
m Iy 20.59 42

=p*b*d =0.00013 * ( 3400)* (505) = 220 mm?
Agmin= 0.0018 * b * h = 0.0018 * 3400 * 505=3670 mm?
A<Agin Ok Take A ¢pin = 3670mm?.

Take 14F 16

4.11.4 Design the flexural reinforcement in the transverse dir ection
(tr ansver se beams)

For column (1) under

d= 600 — 75- 20 = 505mm

1000 _

Pul=——"= 294

MUZ% *0.55° * 3.4 =151.2 KN.m

R _Mu _ 151.2#10% = g2MmPa.
"“obd?  0.9:3400:5052
m J'_-.- 20.59

s =p*b*d = 0.00047*(3400) *(505) = 796 mm?
Asmin=0.0018*b*h=0.0018* 3400* 600 = 3670 mm?
As<AgminOK Take As= 3670 mm>.

Take 20F 16.



500751620, 1ogrmed50 mm  OK

14

4.11.5Temperature:

Agmin=0.0018 * 1000 * 600 = 1080 mm®.

TakellF16 or F16@15cm< 45m ... OK

Figure(4-24): reinforcement detail of combined footing F11

4. 12 Design of strip Footing:

Figure (4-25): location of strip footing



4.12.1 Deter mination of load:
Total factored load = 570 KN/m.

Soil density = 18 Kg/cma3.

Allowable soil Pressure = 400 KN/m2.
Assume footing to be about (40 cm) thick.
Live load =5kN/m?

Qaliow =400 - 5- 0.4*25 = 385kN/m”

= For one meter strip

B=1.30m, h=40cm
d= 400 — 75 — 20 = 305 mm
Quit = 650/ 1.3 *1 = 500kN/m?.

4.12.2 Check of One Way Shear:
Vu = 1*(0.55-0305)*500 = 130kN

H=40 cm ok .

4.12.3 Design of Bending Moment
In longitudinal direction
Mu = 500%0.55%/2= 75kN.m

Mn = E =84KN.m
0.9

* -3
= Mn_ 84707 s9ampa
bd?  1.3%0.305

. fy 420
0.85* fc  0.85*24

(eq. 4.20) r —i[l I1MJ
m f,

1 1_\/1_ 2 x 20.588 x 0.962
20.588 420

ASg., =T *b*d =0.0023*305*1000 =830 mm?
ASgyiege = 0.0018*b* h = 0.0018* 400 *1000 = 720mm’

Ao =830mm’ > Asshrinkage = 720mm’
Usef 14

=20.588

r

J =2.6*10"°

650

A=3g5+14

]

fc=d

075 —

@Ve > Vu

o=

@Ve =



No.=830/152=6.2 , Use 7 bars
f14 @ 15cmc/c

Check of strain:
As*fy=085*f.*b*a
1085*420=0.85*24*1000* a
a=22.4mm

x=2 2224 56 28mm
b, 085
e, :MX0.003
26.28

e, =0.031> 0.005

In transversedirection :
Asmin = 00018 * b * h

Asmin = 0.0018 * 1300* 400 = 936 mm?

Use f 14

No.=936/153=7.36 , Use 8bars
Use 8f 14

4.12.4 Development Length of main Reinforcement

Ldavailab|e = 550 = 75: 475mm

Ldavaitable= 475 mm >id,.., = 346.3mm

Hook not needed

= OK

red :E$1$V



Figure (4-26) Strip Footing Detail

4 -13 Design of M at Foundation(M at1).

We got the moment in x direction and y direction after using the

sap12 programas the fooling ...

Assume h=40m.
And ga =350 Kg/cm3 for the soil.

4.13.1 Design for flexural

* Design for flexural short direction (x direction)(M11)
Moment positive Mu= 600K N.m

d= 400 - 75 - 20 = 305mm

mn =% _ s60kN.m
09
* 6
Kn= M _ _660%07 _ ) 31mpa
bd®  5400*305
Vo _ 420 5559

m= - =
0.85*fc 0.85*24



, :l(l_ 1_2><m><kn]
m \/ fy

1 (1_ \/1_ 2x20.59x1.31

r=——o
20.59 420
Asg., =1 *b*d =0.0032*5400*305 = 5314 mm?

ASgyinsage = 0.0018*b* h = 0.0018*5400* 400 = 3888mm’

J =0.0032

As_  =3888< As, =5314mm’
Shrinkage*

Use Asmin

Usef 14

No.=>1=351 . Use 36 bars

SRETV I
Use Using hook >16 *f
Required length of hook > 16*f >16*1.4 =22.4 cm

Use Hooksel. = 25 cm >Hookreq = 22.4cm
Use 36f 14

*Design for flexural short direction (x direction)(M 11)

Moment Negative Mu=-400K N.m

Use Asmin
Use f 14

No. = % =259 , Use 27 bars
Use Using hook >16*f
Required length of hook > 16*f >16*1.4=22.4 cm

Use Hooksel. = 25 cm >Hookreq = 22.4 cm
Use 27f 14

*Design for flexural long direction (y direction)(M 22)
Moment Positive M u= 600K N.m
d= 400 - 75 - 20 = 305mm

~ 600

Mn=——=660KN.m
0.9
* 6
= Mr; _ 660*10 : _131Mpa
bd 5400*305
fy 420 =20.59

m: 7 p—
0.85*fc  0.85*24



, :i 1- 1_2><m><kn
m fy

1 [1_\/1_ 2x20.59x1.31

r=——o
20.59 420
Asg., =1 *b*d =0.0032*5400*305 = 5314 mm?

ASgyinsage = 0.0018*b* h = 0.0018*5400* 400 = 3888mm’

J =0.0032

As  =3888< As_ =5314mm’
Shrinkage* req

Use Asmin

Usef 14

No.=>1=351 . Use 36 bars

154

Use Using hook >16 *f

Required length of hook > 16*f >16%*1.4 =22.4 cm
Use Hooksel. = 25 cm >Hookreq = 22.4cm

Use 36f 14

*Design for flexural long direction (y direction)(M22)

Moment Negative = -200 KN.m

Use Asmin
Use f 14

No.= 22 —959  Use 27 bars

154

Use Using hook >16*f
Required length of hook > 16*f >16*1.4= 22.4 cm
Use Hooksel. = 25 cm >Hookreq = 22.4 cm

Use 27f 14
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27): top view for mat foundation matl

Figure(4-




Figure(4-28):reinforcement detail for mat foundation mat (1)

4.14 Design of Shear wall (W 26):

To design shear walls we use (CSI ETABS) Software, and this is a manual example of shear

wall design:

4.14.1 Shear Wall Design Parameters
fc =24 MPa

fy =420 MPa.

h=20 cm. Shear wall thickness.
L.= 14.7m. shear wall width
Hw=18 m. Stories height.

4.14.2 Design of the Horizontal reinfor cement

*Internal forces & moments:

> Fx=Vu=214457KN

Critical Section

w147
2
hw 18

5 = Y =9mM——> Mu =26170.63KN

=7.35m(Control )

*Design it by using Reinforced concr ete:
Vu=2144.57KN

Vn=Vu/0.75=2859. 48KN

Design of shear:

Figure(4-29)shear wall
Il




d=08*Lw=0.8*14.7=11.76m

Ve, =%* fc'*h=*d =%«/2 *200 *11.76 *10 > =1920 .4KN (Control ).......... ccove..... .(eq.4.69)
fe*h*d N, *d /24 *0.20*11. *11.
Ve, = e ( 24702071176 |1 1176)*103=3081KN .......... (eq.4.70)
4 4% 4 4*14.7
2*N
= |W{ fC’+|*ﬁ) hd
C
Ve, = u F s s e e s e (eq.4.71
& 2 M, I, 10 (eq.4.71)
VvV, 2
2*1
147/ V24 + — 2 —
J24 . ( 14.7*0.20) £ 020 %1176 L 0o 4een gk
2 26170.63  14.7 10 S
214457 2
VS =V — VLot ittt it ittt ceieies et ites cateetiete oo tae e e e o (eq.4.72)

Vs = 2859.43 —1920 .4 = 939.03KN

Avh 019 _
BE= 55 Tome 0.95(Control )
Av,

S =0.0025 *h =0.0025 *200 = 0.5M .cccoeet cervieis e (eq.4.72)
S = % =14700 /5 = 2940 MM .ccciiiis coiiiiiis crieieies cvrrieies crerieies crrereeies errereees errereaee aes (eq.4.73)
S, =3%h=3%200 = 600 mm
S, = 450 mm
select 2f 12 As =2.26cm?2
A _ 0.95mm

req
228 _9.95 S, = 237.7mm(Control )
req

Sdlect ..... S=20cm < Seq.=23.77¢cm
S selected = 20cm < 45cm < 60cm
use...2f 12 @ 20cm(c/c)in 2 layer
Select 2d12/20cm. In tow layer



4.14.3 Design of the Vertical reinfor cement:

A,, = (0.0025 + 0.5(2.5 T—\‘I’VV)(%”‘ 010725 ) 1S L R (eq.4.74)

— (0.0025+ 0.5(2.5-18/14.7)(—22%__ _0.0025)) * 200 =1.12

200*200
18

=——=122<25
14.7

=0.90

0|F L& »2

S :% L, = % x 14700 = 4900mm

S, =3xh=3x200=600mm
Select 2f 16Witharea As = 200mm?

@:1.12
Sl

- S, =175mm(Control )
Select S =15cm<17.5cm
S=15cm

— Select 2f 16 /15cmc/ c

Select 216/15cm. In tow layer

4.14.4 Design of bending moment:
Mu = 26170.63KN.m

Asv =W g — =17 201-19700mn?
3 15

Z 1
Lw 2+ (0.85*b * fc*Lw* h) /(Asv* Fy)

- 1 (eq.
= = =0.122

Lw 2+ (0.85x 0.85x 24 x14.7 x 0.20) /(19700x 10~ x 420)
4.75)

(eq. 4.76) Muv =0.9x Fyx0.5x Asv x wa(l_(Li/ZD

W

Muv=0.9 * 420 *0.5*19700 x 10> x14.7 * (1 - %) =51393.82 kN.m

Muv> Mu

Boundary steel is not required.
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Figure(4-30):reinforcement detail for shear wall

4.15 Design of basement wall (W26):

1-Magnitude of axial compression force is low. Effect of axial compression force is
unloading and will be neglected

Design of wall section as a rectangular section subjected to bending moment alone:-

4.15.1structural system and loads

‘L l 25 KN/
¥ S e kM/mo2

e

Loads is braced earth pressure type is at rest steady earth pressure:-



K= 1-sin(a) =1-sin 33=0.45
E1=0.45*19*0=0
E2=0.45*19*3=25.6

Part of live load:-

El= constant = k*I=5*0.5=2.5 KN/m"2

{35443 30k 6=43kN

2.5x16=4 kN

Ay=27 kN By =47 kN

*Internal forces

For 1 m strip unit of load:

MR(A) =0.00

MR(A)= 4*3*1.5+0.5*41*3*(2/3)*3=3By
141=By By =47kN
MR(B)=4*3*1.5+(1/3)*0.5*3*41=3 Ay
Ay =27 kN

4.15.2 Design of shear force:
Assume h=25cm
D=250-50-12=188mm
Shear critical section at distance d from the face of support
Vu=-47+4*0.188+41*0.188=-38.5KN
PV, = 0.75*1/6*2470.5*1000*188=115.2>38.5KN



ESE+E Sl E=4 3L

ESelsS=4 KN
e

T - 1

A =ZF b

=T kM

waCET

rml T

47 KN

Fha | racoe

—

4.15.3Design of bending moment:

Mu max at vu(x)=0.0

X at vu (x)=0.0

27-4x =0.5 x*qux

27-4 =0.5x*13.6 X

27-4x=6.8 X*

X=1.7m

Qux=13.6*x
Mu=4*1.7*(1.7/2)-27*1.7+0.5*23*1.7*(1/3)*1.7=30kn.m
Mn=30/0.9=33.33kn.m

m=— Y —420/0.85%24=20.5
0.85* fc

Kn= t':g—r; =33.3*10"6/1000*188"2=0.9

preq:i[l— 1- 2 X Mmx Kn]
m \/ fy

=0.0021

As req:O.OOZl*lOO*O.188=3.94cm2’ m

As min for wall=0.0012*b*h
=0.0012*100*25=3cm?m

As reg> as min....OK

Asfor 101 12=1.13N=3.94/1.13=4bars

S=100/4=25cm

Select s=20cm

Earth side ,as =as min

Selectl 12/20cm
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Appendix (A)
Architectural Drawings

This appendix is an attachment with this project



Appendix (B)
Structural Drawings

This appendix is an attachment with this project



Appendix (C)
BOQ

This appendix is an attachment with this project



Appendix (D)
Calculation quantity

This appendix is an attachment with this project



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

Minimum thickness, h

Simply Oneend | Both ends
supported | continuous | continuous | Cantilever

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

Solid one-
way slabs £/20 £/24 £/28 £/10

Beams or
ribbed one-
way slabs £NM6 £M8.5 £/21 £/8

Notes:
‘Values given shall be usgd directly for members with normalweight concrete
idensity w, = 2320 kg/m”) and Grade 420 reinforcement. For other condi-

tions, the values shall be modified as follows:

a) For structural lightweight concrete having unit density, w_, in the range
1440-1920 kg/m?, the values shall be multiplied by (1.65 - 0.503
less than 1.09. .

b) For £, other than 420 MPa, the values shall be multiplied by (0.4 + £, /700).

w,| but not

Table(5-1) MINIMUM THICKNESS OF NONPRESTRESSED BEAM S OR
ONE-WAY SLABSUNLESSDEFLECTIONSARE CALCULATED

TABLE 3.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

Type af member Dedlaction bo b corsidersd Deflscton limitsian

Flat raots mot supporiing o aftached o man- |rwredialy callectan due 1o ive losd L ]
struciued elements Busly o be damuged by AR
large doflettions
Fleam nol suppedtng or altached 1o nongTue- | Immediale dellection dus 1o ive load L
tural plenanits liknly fo be demaged by lngs £Ae0
defleclions AL L ] (S RLE AT U Il
Fioat ar floar construction ELFWTHI'? ar Thai part of Mg tokal dellection ccouming afie
attached o nonsiructursd alements kaly 10 be | aflachment of MONETUCKIR] Saments (slm ol £.480°
damaged by large daflections et beringy-bat i -deflection du 1o all sislained
Foal of oot censtrustion suppotling of ﬁ’ﬂﬂ }:'_i wlm clefiaciof duee: 10, Sy
altsshad o ransructural slsmems nol Hkely o 2000
b dornasgied by large defleclions

* Limut not mlandod 1o aard agars] pondieg. Ponding should be checked by sufabie cacubions of delchon, Ncuding adoed delections. oue 1o pomded

walar, ond conndamg keg-dam alects of ajltmned ia:?ﬂ.c-lllhél consbucion ol msces, and relialibly of proviskos lor drainage
t Lsnd?-mrm datiscton shall be cetarmnad in icctinee with §.5205 of B5.4.3, Inn may Be redisad by amount of defleclion cakulsied o cosur bedore atlach-
manl of sorstnciunl damans This arcant ohall be delarmmesd on basis of acoepisd sogaseing dets sfating b bme-deliechion chameleistcs of memkssrs sm-

Tir o thoss Bsang cons el

 Limit sy be-scsedad il sdecuate measses ars taken b provent damags 1o wpporied o mtiached slermeniz

¥ Lt NII-‘-‘.‘&: F&gm This Kderands pipdod for nonstructunal slements. Lim i may bo axcesded i cambar is prosidad g0 thal 1otal dsfieckon mivus carber
e rch excos] Emt

Table (5-2): MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

102
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2. BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE(ACI-318M-14 .

3. UniformBuildingCode (UBC-97).
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