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Project Abstract

The matn aim of this graduation project is to miakie the structural design for all structural
members afa Hospital in the city of hebron the Hesaital is imcluded 4 floors and any
architecturally designed from students in the department of civil and architectural
cagineering, the architeclerd design is tpecial [rom the destetic side, it was decigned
functional and practical. the architecture design checked and corrected and computed.the
structural svstem was checkad to be stable against vertical gnd horizontal forces, primary
all of structural members wers analyzed and designed,according to the code ACI -318,

the analysis were carried out by using of several sofiware proerams such as Atir. .. ... ti
: . g prog

determing the magnitude of leads were determined according o the Jordanian codes,
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Chapter 4 : Structoral Design & Analysis
4.1 Introduction

2.2 Peterminetion of Slab thickness

4.3 Desipn of topping

4.4 Delermination of factored load

4.4.1 Determination of dead load
442 Determination of factored dead & live loads

4.5 Design of rib 1

4.5.1 Design of negtive moment of rib |

4.5.1 Design of positive moment of rib 1

4.5.2 Design of shear
4.6 Desipn of Beam( 1)
4.6.1 Design of Positive Momen

tl

4.6.2 Design of negative moment

4:6.5. Design of Shear




27
27
28

4.7 Design ol colum

4.8 Desian of footing

4.9 Nesign of stairs

4,10 Desipn of shear wall
4.11 Design of strip foating
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List of Abbrevintions

s Ac = area of concrete section resisting shear transfer.

s As = area of non-prestressed tension reinforcement.

o A, —arca of non-prestressed compression reinforcement.

s Ap= gross ares of section.

s  Av=yarea of shear reintarcement-within a distance (5).

o At=areaof one lee ol 2 closed stirrup resisting tension within a (5)
o b =width of compression [ace of member,

s bw = web width, or diameter of cireular section,

e (. =compression resoitant of concrete saction.

s (. = compression resultant of compression steel

o DL = dead |oads,

« ¢ =distance trom extreme compression liber to ceatroid of tension reinforcement |

¢ E¢—modulus of ¢lasticity ol'concrets.

» f&'= compression strenglh of conerete .

» = specified yield streagth of non-prestressed reinforcement.

e h=overall thickness of member.

o Ln= length of clear span in long direction of two- way construction, measured
face-to-face of supports in slubs withoul beams and lace to face of beam or other

supports in other cases.

X1




¢« LL =live loads.

o Lw=lengzh of wall

+ % =hending moment.

s Mu = factored mament &t séction,
¢ Mn=nominal moment.

o Pn= nominal axial luad.

* Pu~— factored axial load

¢ & = Spacing of shear or in direction parallel W Tongitudinal reinforcement.,
* Vi =nominal shear strength provided by concrets.

»  Vn=nominal shear stress,

* Vi=nominal shear strength provided by shear reinforcement

¢ Vu=factored shear [oree al section.

= We =weight of concrete. (Kg/m?).

» W =width of beam or rib.

» Wu=factored load per unit ares.

o O = sirenglh reduction factor,

* £ = compression strain of concrete — 0.003mmimm.

& E.=strain of tehsion steel.

e &= strain of compression steel.

o o =raicol steel arey .
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Chapter 4 Structural Analysis & Design

Chapter 4

Structural Analysis & Design

4.1 lntroduction,

4.2 Determination of Slab Thickness.

4.3 Dexign of Topping.

4.4 Determination of Factored Load.
4.5 Design of Rib 1, -

4.6 Design of Beam14.

4.7 Design of long column.

4.8 Design of isnlared footing F9,

4.9 Desipn of Srairs

4.10 Design of shear wall

4.11 Design of strip looting.
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4.1 Introduction

The project consists of several structural members tha: will be designed according to
the ACI — 218 code and by using the finite element method using different computer
software such as “ATIR™ to find the intemal forces, moments and deflections for the all

siructural members in order to design it

4.2 Determipation of Sab Thickness

RiB 1

| Beam 14

Figure (4-1): ground Flaor Slab,

According to ACI-Code-312-05. the mintmum (Bickness of nonprestressed beams or

one way slabs unless deflections sre computed as follow
Was fOr one-end continuous = L/18.5
—6.72/1835 —36.3 vm.

B for both-end continuous = L2 |

=6§921=328cm

The controller slab thickness is 33cm.
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Select Slab thickness b= 35cm wilh block 27¢m & Topping 8cm.

4.3 Design of Topping,.

Dead load trom: I < i KN/m
Tiles (:05%23 .69
Mortar _ 02 .44
Course sand 007418 1.12
Topping 0.08%235 2
Fartition | i 1.5

¥ STy

Total Dead lnad of tapping —5‘.‘_'.?51{?4.f|711.

Live Load = 5§ KN/m”

qu=12D0L+1:6LL
=12%575+16%5=149KNm" {Tonal Factored T.oad)

], i b

Ay = =14.9%04°/12

+l
= 0. 19868N m,

%jM-DAlJﬁ”Eg-

. O * :
—042 429 * “}iﬂﬁ_ﬂ”— =3 19KN.m

¢ Mr=035%2.19=1.2K5%m.
a% Min=12> Mu=0.1988 N m.

Wo structural reinforcerient is peeded, Therefore, shrinkage and temperature reinforecment g

be provided.
Yar the shtinkage and temperature reinforcement:

p=0.0018




Chapter 4 Structural Analysis & Design

Uz B8 =0 5mm

Ay =p"h* = 0.0018*100D* R0 = | 4dmm’ .
Spacing <30/144=0.35m

Select s=20cm

R e
e e e
e e
Rl e e

UHSYBNIA 0 e O SR R
EREE R R U

4.4 Derermimation ol Getored Load for Wibsi 1);
441 Determinntion of Dead load

Tiifeen 3 erhan

Al errdgei 3 drrmt

:*..‘:ur.u'.h..*- oprral FLH T o

Eh‘ rrrrreE el Tl & o
:T."rmr.-l'v:.'rc otk

2 Clenchere 145

:P."J.F.\ fese & oFm

W W ol B L R by W S Ao
1
|:.-".":~‘I T a7 i i et i
T T AR
4= - biio 2| | |
o 1 ! ! ! VI i e ] o0

Tiles = 0.03*0.52%23 = 0,3588 KN/m,
fortar =3 0.02°0.52%22 =) 2288 KN/m.

Sand Fill =0.07%¥0.32%15- 0.5824 KN/m.
Topping = 0.08%0.52%25 = 1.04 KN/m.

Mock =2 04*3.27*9 =0.%72 KN/m.
Plaster = 0.02%0.52%22 =0.0.2288 KN/m.
Partition—= 1.3%0,52 = 0,78 KN/m.

Rib=0.12*0.27*25= 0.8 1KN/m.

28
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Neminal Total Dead Load = 5.0 kN/m of rih

Nominal Total live load = 5 * 0.5Z = 2.6kN/m of tib

Total Dead Load (service)= 5.0008/0.32=9.617 KN/m2
Noninal Total Dead Load — 4.32kN/m of rib

Nominal Total live load =3 * 0.54 = 2.7kN/m of rib

4.4.2 Determinution of factored dead & live load

Factored dead lpad = | .2*Dead load = 1.2*5.0008 = 6. 0K/m.
FFactored Live load = 1 .6%live load = 1.6%2.6 = 4.16 KN/in.

4.5 Desien of Rib 1.
s Structural analysis of Rib(1}. The envelop moment and shear (for all load
combinations),

e Using the structural analysis and design programs, we obtain the envelope moment

diapram for Rib(1).

fib 1 ]
i i ]
0.3 i 05 B3 03
I ; =
1.3 Bl

F .

Figure 1.( rib I geomelry)

52.
| 8.
35.
12.
A-A
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Figure 2, Rib section

[Ealide s e i T -

Dreend/Ljve load . Service Losd factors: 1.30.1
T e ey e e (e | i e e wEE S R T
. .
sake | | SO
i |
¥ ] 9 14 i ]
" 335 a7
Figure 3.loading of rib 1
A LB Bpchia e @ o S pilialiedin — e — e —
423
-}].1”_‘!“\‘“ _?1"‘
s 2
r,,,ff"‘” 5 S |
_-'r._'--._ 4 . e |
l"q-'__ — t t T 1
T : 1613 ~ ]
1% ’ T \"-\.-“\a\‘ ‘/ﬁf
-h-‘-'"‘—-____-___l
.4 |
| oee 251 | 402 | 2 |
f T ] T
Figure £ Moment Envelop diagram
Bl 3 278
1k 222
L
ik __‘_d___._.---'"'_; /
fi : -
=1
Bg
= 314
.4

Fim s i

Figure 3.sheer Envelop diagram
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= Effeciive Flange width ( 5.) ....oooiiiiiiins, ACI-318-02 (8.10.2)
* Effective lange width (be)

o baffe= 510 mm, (enntral)

« be<=L/M4 = 6.144 = |33.5cm.

s he<= |2+160t=124+16%8 = 140cm

» 2 beff<= center 1o center berween rih = 52em

* Check rectangular section or T-section
= d=350-20-8-8= 314 . use P16 Mumax = 38.4 kN.m

* Mn =085 fc' = bf « hx (d — 7
6* Muf =0.970.85%24+0,0870.52%(0.314~ 0.0812) = 200.27KN.m.

= " Mp>ny
20927=384

' rectangular section
4.5.1 Design of moment of rib1:
4.5.1.1 Design of Span 1(Negative mument):
Meaximum negative momen My = =32.4kN.m

Mn= 324/ 0.9 =36 kN.m

4 424
m = L =

0.85% f2 0.85%24

Ma  36%10°

— = — =3 043 Mpe
b 4 0.127(0.314) B

, [ 2mEn
e (|
m '!III v

}=T.385%10~3

I 2(20.6)(3.043)
p= (- MI-=5 -
206 N 420
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As=pbd

Asreq . BB3* |03 I (31 4 =29 Tdim 2

i< g ['m.-}fa'] —q{bu:l,raj. (ACT=10.5.1)
“rm (f X =T = ,I" ey ST i
\“"’
— 1
Ayl = 431“3 1.4) = EL(‘ 2k31.4)

Ay, =1.098 <1356, . .........the larger i control
Ay =1.256cm’
ASreg>ASmin

fof hars = Asl Ak, = L871.54=1.97 bars * Note A= [54 omd

UseZ24b' 14 mm

* Check for strain

Tensfon — ST
As*fy=085*F¥b+*g

AU E AN =L ESFIIN*ZAH
a = 08.8Fmm

@ 68.97

B 0.85

114-81.14
E, =——————

B1.14

£ =361 10%-3>0.00%

=81 .1dmm

X0.005

OK
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4.5.1.2 Design of Span 200l Positive moment )2
Maximum pesitive moment My = 34 2kN.m
Mn =384/ 0.9 =42.667 kN.m

U s 8= 1 30
0.85*% &' 0.85%24

=206

Mn 426674107

kn= = - =0.832M
TR 0520214y b
= —I I - ||! - ..rr!‘.’.'n
]I .ll:.l'
L Z0R3I20.6) o
= Y ) B e Sl H, PR
T AL 020

Asreq = 2.024% 1073 (5200 (314) = 3.2) em”

— 1w " i = 51
Ao J*“H..hn‘;[‘-,ﬂjr* Ls: K Lovsornmssenen fACE=10.5.1)
H4 Vo
A =22 oMy 12¥31,

As . =1098<1.256.............\8e Jarger is control
As_ =1.256em

ASreg=ASmin

# ol barg= A8l A =3 3120 [=[.64 bars *Mote A, — 200 emE

Uze 2 b |6 mm

43
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&  Check for etrain
EREION = compression
As =085 f *b*a

A02%420 - 0.83%120*24*¢

=08 UTmnm
a8 87
g =81.14mm
B, 083
Sl4 =814
gt X0.003
' 81,14 ¢

£, =8.61*%107=3> 0.005
OK

4.5.3 Design of shear of rib |
Vi max=13, KN

Use 8 with two legs
AV=2%50=100n1m2

Check for ilems
1- D Vo= b * ‘-":" b * d

=
V24

120 * 314=23. 14 KN

= GInt

dr Moy

Mot eontrol

2120 VesWu <@g ve

D Ve=23 14 KN
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172® Vo= 23.14/2=11.57
Il.53<331 = 232
NOT CONTROL

3- B Ve Vy = ®© Ve-D Venin

: 1 1
@ Vsmm > 075 (=) *bw*d =0 .TS*“‘_E}"HD"‘}M* [0°-3= 1048 KN,
=

|

g8}
1=

V24 ¥

= .75 {ﬁ_ *bwrd —0.75% = * 120 %314 * 103 =|1.57TKN. (contral)

23.14+11.57=34,7T1KN
IS OK Case 3
Avisregzbwi3fy

Sreq=3*2£50% 1 0%6420/ 12= 1.05 m

{ gin
‘ . . e,
Avisreg2(1/100* il x b

Sreg=2*50* 10™~-6*16%420/0.127(24)"1/Z=1.14m
SMAX = d/2 =600
SlaXx < 3142 =15Tmm

Select 3= 12 5cm=d/2--===== ok

seleet 2lep 8/ 5em efe
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4.6 Desizn of Beam (14) :

Dead load serves from : d¥yeb KN/m ‘
Self (135%25% 5 1378 i
i Re rib 2.09/.532 4 ‘
' 1412
| 2 3
t 2
L e e
ﬂ L ST i etielell
(.25 235 RS 305 05
0, 1% 2 385 ! !
)
=
f=A
Figure 6.Beam 25
DeadiLiveicag - Service Laad faciors 1201201
H B H 1 '|' |' :
423 | | Bzl
| .
4 1 ; ||- £ 4 i II
in y 158 I

46

Fipure 7.loading of beam




Chapterd Structural Analysis & Design

“15.3
-10.3 4.5
) 4 ‘.
- i i i \"‘\. i 1
D.72j0 8¢ : '
1 ! i i
T
%
116
| 12 , 182 243 ; 1.42 |
L] L E 3 1
Figure 7, Moment envelop of beim
233
15.5 i
=37

91
1.2 i1
i N
Figure 8. 5hear envelop of heam
| Faelored
L-i L L ]
1 I I 1 I
DeadR 594 14.03 10.02
LiveR 967 1556 817
MaR 47,98 16,48
MinR T8 1By 312
| Service
| DeadR 1.09 15,55 813
LixeR 155 196 158
MaiR 10.63 IS4k 123
Mink s e ™

47



Chapter 4 Structural Analysis & Design

Figure 9. reaction of besm
*check single seetion or dously seetic
C single seclion or doubly section

B =300 B =380

o =350 —40—10=10 = 290mm

Mit = 11.6 KN .m

Y290 =124 28mm .

=
I
-3 | s

~3 L

a=B*=085%12428 = 105.64mm .
Muomax=085*fc*a= b * (d- a/2)
=085 %24 %0 10564 = 0.5 * (029 - 0.10564/2) = 312.5kn.m
©Mn=0.82*312.5 =256.23 kn.m
PMr= My max

The section is singlhy.

4.6.1 Design for Nesure
4.6.1.1 Design of posittive momen!
Mu=8 9K N fgspan]

b = 50cm, h=35m
d =350-4-10- 10 =Z90mm

Mn=88/09%=0889 kNm

i 420

il i B =208
0.85% fc  0.85%24

4s




Chapter 4 Structural Analysis & Design

M U.RRO*=[ 0
ko= sl .

= : L =024 My
Bl U_S*[D_E'?ﬁ]' 2
3= |'|_mn_‘_{+:rl
T A
1 [ 20029020.6)
= —] -, |l= : )= 3. 7487 104
= 206 A 420 '

As (5007 (29003, 748%1 0247 81.66 mm

[
As ek

=3y ) '; (N ool ACT 10,51

I

As = 422,83 < 483.33
A8y = 483 3t
Asmiti Asrag

# glbars = As/ As  483.33/113 =4.27 bars

* Moawe Az — 1'13.1 o

o Chick for strain

Tension = canipression
As*fy=085**b*a

S65%420=085*R00*24* 4
a=23.26ni

2326
LT e 2 = 2737 mm

"B 08S

27
g 2 il »0.o03
2T37

e, =0.028 > 0,005

—s )
[ M nlandd GliSTas: dadde )
¢ Falestine Falyieshnic Univarsity
m;_ {FPE} 49

The Libtary GuaSll e
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*  Check for spacing between the bar

o SN-2%40-2%10- 512
~9 4

e
S=E5mm = ; M.AS
3

= 25 nim

=dh= 12 mm

Mu=11.6kn n f@spanl

b =350cki,h =35cm
o =350 -40=10-10 = 290mm

Nn=1116109= 28R EN.m

: 420 .
B e =
0.85% &0 085*2
Mn  12889% |0~
kn = e —— =031 M
bed’ 0.5°(0.290) =
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1 2mKn
p=—|{l- I||__. )
m I

p=T.353% (074

As= 73531054 (500) (290) = 106,62 mm’

: (;;w](djz%(m)(g}..................J:Ar:f—10.5.1;

As, =422.83 < 483.33

i
As, =483 53mm

AsminzAsteq

# ol'bars = As! A5y, 483337112 =4.27 bars * Noge A= 1131 mm?

Check forstrain

Tengiun = compreszian

As* i =085"*b"a
S65%420 =0.85"800=24*

e =213 2hmm

i — = — EF.":‘:’.”’”?;
B 085
260 - 2737
- ! x0.003
27.3

& =0.028 > 0.005

Ok




& (Theck for spacing beoween the bar

_ S00-2*40-2*10-5%12
4

5

S=RSmm = — M.AS

L5

=23 mm

=db = [2mm

4.6.2 Design of Negative moment
Mu=10.8 Kn.m &ispan?

f, = 50cm.h=35cm
d =330 - 40 =10 =10 = 290mm

Me=108/09=12.111 KM.m

iy 420
= e
0.85% fe (LB5®24

Chapter 4 Structural Analysis & Design

52
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Ma  12117¢10°
Ene 5 — 0.288 M
T b*dE 0502900 i
I Iy ZWER
pre—sth=_i=s—sic]
il \ fu
! [ 2(0.288)(20.6) |
RS — §01%1004
FoSE a0

Ax=6.91% 1047 500) (200) = 100, 146 mm”

e, :{f‘ (5 )d)> T“"‘(mux.;:} ___________________ (ACT ~10.5.1)

As, = 42283 <483 33

As_ =483 3mnc

Asmin=Asreq

f of bars = As/ Az, 483.33/1 13 =4.27 bars ¥ boote Agip = 11300 mm?

Check for stoiin.

Tension = compression

As*fy=085**b*qg
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565*420=085*800%*24 a

w=23.20mm

37 %0.003

on
I

=
P

¢ Check for spacing between the bar

500 2*40-2%10-5%12

5
4

S=83mm = ;MA.S

= 25 mwn

=db= 12 mm

4.6.3 Design of shear

4.6.3.1 Design of Span 1
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Uhse 18 with Lwo leps

Ay = 2x 50=100 mm*

I
Vo= L’: bw *d

/34
E_ 05 % 0. 28T 1000

= [435kN

@ Ve= B.753% 145 = 10B.T5 kN

BYsmbB0TS (o) * b =d =0 _?m% }£500%290* 107 = 36, 25KN. control
3 :

= B
s 075 (VT et 42075122 )4 500 2290°107 = 33.3KN .
16 16
SVemin = 3H.25kN.
Vu=|6.8kN {From shgar Envelone)

1. fteml. e =P

[ )
mvc—r.wm"é" b, xd

V24

= Vc-—l.?*ﬂ.?ﬁx—é % 5000%290*10"

= 4T ATRN

Since Ve =Vu

gl
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Mo mummum shear reinforesment for concrete, according to ACT—318. TTowever D82 cm

stirraps 15 nsed
4.6.3.1 Design of Span 2
Lise sDBwith vwo legs

Av=2%50=100mm’

'IE_:-I

V=" %5 % 02971000
6

B2

Vo= O75*145= 10875 kN

il 75 ':—I e =6 T8 %}“5'3':'“2‘3‘0”{3"1 = 36,25 kN.cantro
3

AT —
i G L
2 075 (225 5 ¢ bt d = 0,78 {% J + 500+ 2004107 = 33.3KN |
Pamin = 3023 kN
Yu= 182 kN {From shear Envelope)
) 2. lNMeml:blFe =3
fr_E"'
@ ve=11"0X% . b, xd

b

124

=@ Ve=1.1%0,75% % §000 % 260 * 107°= 97 67kN

Simeet d Ve s Yo

votilrol
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No minimum shear reinforcement, according to AT 318, However ©8/20 em stirmips is used

4.7 Design of calumn.(27)

.71 Desion ol Longitadinal Reinforcement :

Seieet column (C1) for design

Pu= 3333 45KN

Pn=353545/0.75) =4711.3 KN

rg = 1.5%

Pr=08%4¢gl085" fetpet f—0.85 /)

4711.3%107 = D:R™ Ag[[}.ﬁﬁ" 24 =0.015™(420-0.85 "'24_}]
Ag =0.223m"

X=4*402333.14-0.61m

4.7.2 Check Slenderness Fffect ;
Kl A

—<< 31412
r M2

............... ACT=(10,12.2

Lu: Actugl unsupported (unbraced) leapth.

Bl effeetive lengeth Fagor (K= | for braced frame).

rT_
R: radius of gyration = 025D = |, [—
NA
lu=3iisim
MI&M2 =]

K=1, According to AC! 318-2002 (10.10.6.3) The affective length factor, &, shall be permitied 1o
be tuken as 1.0,

[ Kin (M1
S a1 s | e ACTI022
W R LE L
‘-1_3
e R PR
0.25%0.5

Lodnng Coloumn
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O
Ef=04—= .. ... [ACI3TR - 2002 (£q.10-13)]

o
E = 435(}{? = 4750=~24 = 23270, | 5Mpa
_ 12D 22045

I = ={.62

Fu 353345

# * i :

G 314 .."34:3_. 14+ 0,654 RGO
= 64 G

12 2E2TNISHR.TAT -2
£f = 0.4*23270.15 .E TA*10 503NN

=062
n'El

= = e eACTIT R~ 2002 1 =13
T (KLay
i 31475032

= - — = 4357 MN.
(LO*3.3)

£ M1 ., h
Cm=06+04 | ... 4CI318—2002(Eg.10-16)
M2
Em=T decording to ACI318-2002(10,10.6.4)
5. = L B s ACT318 - 2002(Eq. 10
| = (Pu/0.75P.) |
§. = | ~1.12>1

" 1-(3533.45/0.75%45.57*10%)
=154 0,03 D=154003*6E30 =34.5mm = 00345 m

E]I.'L'IJ

g=¢ . ®d, =0030%1.12=0039m
i 38

e 0.039 0.06

B 0,65

From fnteraction Diagram
g, 353345 145 e
= = ]344.] Psi

A~ 0332 1000
p, =0.4012

A= p* Ag=0.012*0.332 = 35, R4cm’

30.B4

Use® 18 >> Hofbar = —— =156
ZA5

12}
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*  Cheeck for spacing between the bar

650-2%40-2%10-1%
I

Q=

5 =542 mm

: 314342 16418
Clear space = — T

Clear space —94 .25 mm

1.8Design of isolated footing (F9)
4.8.1 Load Caleulation ;

Total [actored load = 3533 45 KN

Total services load = 2667 58 KM,

Column Dimensions = 65em.

Soil density = |8 Kalom3,
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Allowable sl Pressure = 400 Khim2,
Assiume footing to be about (75 em ) thich.
[lve Toad =5 KW/m2,

Gty =MW -5 - 0BE* 1B - (0.75%25 = 364.55kN/m*

4.8.2 Determination of Footing Area :

_ 2667.68

i T
SEqns  oem

== 27l m

Determingie g, =2667.68/7.58= 352,75 KN/m®

+.8.5 Determine the depth of fuotina based on shear strength:

¢ Check for one way shear strength
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¥ Lk ' (
Critical Xection ‘qm’

A = fE +0,655=098m
2 2

.
Fu=352.75*%(=

— LOE) =275 = 381, [ TSKEN

-—

ge= .,ﬁ.f.-:,:— " R b, %)

| ==
ke =075# 3 ¥-124 *2750 * 0.655 =1103.04 &N

¢Fe = 110304 KN > Vu = 383.175KN
Sarfe

»  Check for two way shear action (punching)

Thie punching shear strengtn is the smallest value of the following equations:

s ad ot Vs
$F, =d—| I +— W[, Bd
6 Foid

-~ LY .
by L AN Tk FL
¢h=m-L Y

4r = oyt b
=

Where:

Column Length () 65 ia
Column Width (&) 65

|;‘- - o i i 1
‘s = Parimeter of critical section taken at (d/2} fram the loaded ares

b, =Hd +a)=465+655)=5322Zm

=4 for intericr column

b1
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L

et W R N el
d¥amts |t NS b= f*[u— ¢33 +5220* 0.655 = 6281 28KN
sl 8 b 1.0

. [ = e 0.75 , (40 0.655 = .
V=g AN bod= 1‘]* 24 Y S020* 0,655 = TI48.23KN
g 12\ b, /d _,"”‘ ' 12 L 5,02 ) N

et w M—[’?ﬁ 24 #5220 0.655 = 4187.53KN

¢ ¥ =4187.53KY ... Control

Pt = Pu—FR,

FR, =g, *area of critical section

Vi = 266768~ [383,175 % (0.65 + 0.655) *(0.65 + 0.655)]= 2015.123KN
oV =4187.53KN » Py, =2015.123KN........  satigfied

4.8.4 Design Tor Bending Moment:

7

Q.95 _

&

43774 KN m

Mu=35275%2.75"

Mu =437, 74KN.m for both side

Using Reinforced Conerere.

437,74

K= = = 486,38 N m
09

Mn  48638x10 ?

Kp=—=
Bl T 275 x 0655

—— =0.42Mpa

m= '_'f'}.. = i 20,588
0.85% fo  0.K5%24

el Sy R A
mi Y 4
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1 T e%a0
e =i “2”533"["431—|.mmu'*
20,5881 Y 120 ,

ASp., =pTE*d =1 011*107#275%55.5=18.21 em’
AT e = OOAIB= % h=0.0018*275%75=37.1 3¢m’
Apee =182 < As

1 2
Sreimnire e 3 i 'I 3“’“

Select 13620...48p, 00 = 33.98cm® > 37.10cm’ ..ok

Check of sirain:

AsY [y =085/ *h*q

4398* 420 =0B5*%24 %2750 %
=232 %3mm

' -
s 2233 = 3K Tdmm
A 085
i 1l .
g, -Li 3ﬂ."{r}.ﬂﬁ}
IR.T74

&, =477 =0.005

= OK

4.8.% Deyelopment Leneth of main Reinforcement for Mul

9 F, 3 Yathile

“'f"".'-!f = ﬁ-‘ i_‘;ﬂ"-_;— i o 5 L'!f‘l
L b

Ktr = D(No stripes) ch= 75420 = 9%m
i-.'rT‘—ﬂ"l_IJ-J-QS 47e 5

75 = 30 S AT S
fir + ch

: =25

b

5 420 1=1 =08

— Ll - :fg |:'
0 17933 3 20 =493, 78 mim

{theps =

l-d-:l-'.:ﬂnb'r_ TCI-'F‘T:-'Z 1 ﬂﬁﬁm'l'!".
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Léwenw™ F000 mm >Md, ., = 453.78mm

* ot required heok

4.8.6 Design of dowels :

P= 353434 KN

o Fn =g (085 fc'dg)
0.Pn=0.550.B5*%24*3.14%(325%325)]/ 1000 = 4397.853KN
But Puw=3537 4 <o fn=4397.R5KN

Dowels are not required for load transfer,
But use the minimum reinforcement of dowels:
As, = 0005* Ay =0.005%32.5%32.5%3.14 = 16.58cm’

Lse the column bars as a dowels

Gelect 186

it

Ay =36 18w > Ay = |6.58cm"
0.24 fv 0.24%420
Ld: = ———elb= = 2.0=41.1cm.
'\."I J'f.' '\-'llz"*

Ldizireg = 0.043 =lyxdb = 0.042 2420 x2.0 - 36.1¢m
Ldizye = 36.1em <Ld; e =4 1. lem= control

Ls = 0,071 xfyxdb=0,071 %420 x |.6 =477 cm >4], [em
[l5=47 Tem

Available Ld =73 =7 5=2%2.0=63.5cm.

Available Ld = 63.5cm >l.s =47.7cm

Using hook = 1679

Required length of hook > 16% @ 2 16% | .6= 25 6cm

Use Hooks= 30cm = 25.6cm

E4
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4-91‘,{'."955:!! ol Seairs =

400 Determination of Stab Thickness:

L=1.8/2+288 +0.5=428 m.

Ry =5 20

Moo =428/20=214¢m .............take h= 25 em.
= Use h=25cm

B=1an (187 32)= 29357

Cos =087

merm e

SPALR (2)

Frow Frowses Lo Bast faor

Figure (4-10) | Stairs plan
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4.9.2 Load Caleulatinns at scctinn (A-A):

4.9.2.1 Load on Stringer:

Dead Load:
Tiles = 0.03=22%({0.32+0,18)/0.30) =1.01 KN/m.
mortar =0,02*23 *{(0.18+0.33)/0.3) = 0,751 KN/ m.
Plaster = (0.03%23 ) (Ces 29.36) - 0.7 KN/ m.
Steps = ((0.18%0.3)/2)* 25/0.3 =2125KN/m.
Slab = 025 *25/ Cos 29.36 =785 KN/ m.

Total dead Inad =12.08 KN/ m,

Live load:
Live load for stairs =3 KN/ m*,
Facrtored load
qu=1.2%12.08 - | 6*S =225 KN/ m’.
For one meter Strip, g —22.5 KN/ m
4.9.2.2 Load on landing :
Dead Load:
Tiles=0.03%22 = 0.66 KN/m°
Maortar =0.02*23 = (.46 kN/m”
Slab=0.25*25 =625 KN/m=
Plaster = (L03%23 = 0.60 KN/ma.

Taoml dead load =803 KN/m?®,

Live load:

Live load for stairs = 3 KN/ m®,
Factored load

gu =1.2*8.03+ 1.6 *5 = | T.64KN/ ",

For one meter Strip. gu = 17.64 KN/ m.
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e B L R LA

Desd'Live load - Sarvice Load factars: 1.20,4.20M4 60,0
|
. ! ‘

241510
B.0/5
i ¥ Jl ¥ L . i ¥ ¥
08 ’ ERE ¥
|
Figure (4-11) : Loads on staits
4.9.2 Design of Shear :
= Assume ) |2 Tor main reinforcement:-
S0, d=253020 -2 =213 mm=21.8cm
448
M3
-u-—'r.-..p-’#
f : —'/”/’- / f |
-‘_.ﬂr-"'ﬂ.
— i
354
195

Figure (4-12) : Shear Envelape

Vu=41.5 KN.
oL b, d

P =
) 5

 0.75*J/24*1000* 218 I
Ve = : ﬁ——:l?ﬁ.:fi;‘»

Vu=41.5 KN<¢ic=133.5 KN,

>>>>No shear Reinforcement is required, So the depth of the stair is OK.
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4.9.4 Design of Bending Moment ;

The Following figure shows the Mament Envelope acting on the stair

= Y . e

| 08 i 1 bl 103 |

Figure (4-13] : Moment Envelope

Mu =44, 7kN.m
Mn =Mu/0.9=44.7/ 0.9 —49.6TKN.m.

d=2148cm.

X
Ky
h-d
4967 #10°
K, = _Tp_ =1.05MPa
Lo *=218"
o g gl
U85 % fr
a =l o sgs
F85= 24
f ey -
! 2mk, I [ 2%20588%1.05 | .
pe=—|l-fl-—=f_ __ |y 2220.588%1.05 = 3 SER 0%
mi -y £, | 20588 | 420 ,

As., = 2568 * 107 *100%21.8 = 5.6 e’
A3, =0.0018%5*h=0.0018% 10025 — 4.5em’

As, _=4S5em <4ds__= 56em’
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[laa it 12 == 568071 13 =294
Use 1D 12 @20 em o/ oo with As=C100 /20)%1.13=5.65 em?,

Asprovided = 5:65> Asregociiocia o 0K
Check for strain:
Tension = Compression

AF R=085% v hta

SR04 =083 F24* 1000 * 0

t=11.555un
a 11.53

= =13.56mm
3, 085
21 1
g, SN
13.56

g, = 00452 > 0005 ——ak
4.9.5 Secondary reinforeement;

Asx =00018xhxh=00018%100x25=4.30m"

LT

Use G0 @ 13 om i With As=/(100 1 15*0.7% = 527 em™
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4.6 Staivsat section (A-A) Details:

T

Lol 80 LTS

mlags e '
: 5%?._?_;&..!..:.._..;4»}” 1/“‘/

R T

=i¥a

Baiipa 360




#—
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4.0.6 Stairsat section (e-¢) Details:

Bagrn 88 -F

4 i TR
Fe| _Liss 3 Sl Smmiies

J' i "-":!_,:' :r.
e e *'rb'-":. pzap _ i
: BB
I Benin 51
umu-:?ﬂ&‘{?_-\
thEi I
e
Tax \\ o
"%

‘H\__\\

“_-ﬁ
s & QT T
"E‘H&‘D‘-‘\\%J r
=gy

s . Y
|HE': .fl IIrU.fl"rF r I” L _,.’
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4.9.7 landing section() Details

o I"i'l"l-‘l'm'?"l W wwr e?; i: Trw N I:
= i

! ¥
B e o STAF VIS
[T T

] i oy S

Sd 3
L=l
P L
b JRL i L R
o B Agee | £
i oty af I

e e

SECTIGN [(B-F)
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410 Desizn ol Stear wall:

Caleulation of loads:

W Gronnd Flonr™ “e[giﬂ‘ of slah— 1I'IJ-"-'E::El'It of staire +0.5% 'ru'rﬂght o — s
&.‘.‘i'-ﬁ“.‘j 1'.| = ??nﬂﬁt\;

W iira roar— Weight of slab + Weight of stairs + 0.5% { Weight of apper columins &walls

t Weight of lower columns & walls )} = 8369KN

W Secund Floor= Weight of slab + Weight of stairs +(+ .2 Weight of lower colunins & walls

) =6961KN

Woratar =W cmaind W i ¢ W ogeinns

Wrat = 23231 KN

Caleulation of shear force on shear walls:
From UniformBuilding Code 1997 (LBC)

=03 wop="3"

R=4.5

=1
Ca=0324
Cv=024
h =122
Ci=1.04588
Where:

Z=8eismic zons factor as given in table 16-1.

R= numerical coefficient representative of the inherent over strength and glebel duetility

capacity of lateral force resisting svstems, as setin [able 16-N or 16-P,
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I= importance factor piven in table 16-K.

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

€t = numerical cocflicicnt given in seetion 1630.2,2.

Cv= seismic coellicient, as set lorth in Table 16-R.

hi, B, o= height in feet (m) above the base ta level 1 » ar 2, respectively.

jr:{':r! UEU}EJ r'.q.... ?-":I-H -;1.“(‘"]

F=0.0488(122)"" =032
oo vy, 0247

fairen —5_*n_5*'.v-—ﬂ.14511
it | I

F<0.1 *WEN....control
D O03THEY
E,=0.07*T*PF=0.07*03%25554=55.7TEN

Table (4 - 17 Calculation of the total Fx.
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{§ |
(B
765
_ Mf5e
40k | L
0t i
Figurc (4-37) ; Fx-Diagram
157 4 157
IRT7.H4 AR
I=0.14 b B T
|

Figure (4-38) : Sheur-Diagram for Shear Wall,

7
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Shear Wall Desien Parameters:
fo' =24 MPa

F=420 MPa,

h=23 em. Shear wall thickness.
L.~ 3.53m. shear wall width

[w=11.25 m. Story height.

Desizn of the Horizontal reinforcement:
Internal forces & moments:
Y Fx = Vi = 350KN

Critical Section

Mie = 3623 KN

Design it by using Reinforced conerete:

Feo= 350 KN

Vi = Fied 075 =467 KV

| 75
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Design af shear

=18 = =" EM3 S — TR i

Hoy = 1s ‘-.-'ilfc" mi e —%-..-'H *EES . 2RE = 576 a5 KN

&
it thed N fd ST 025%282 1283
Ve, =X sty & TS LIP3R2 osn gamy
4 4% 4 4. %330
L ad# 1&]' f T 50 SR 5
I e — a5 i A S
” Jre S I, *h )| h*d |32 N 1532025 ) | 025° 22
K =g = | 5 € -
: 2 NE, A n 1 3621 3.53 i L
¥, 2 i 188 2 ]
324 Treonrroi

Fr=Pr - Fel

Fr=487 = 314.7 =152 B3 KN

B £ TR ¥x 152 83 * 10 v

e ~ (LO0NT129 * 10y

S o R 3 R 420 %2 RZ

f ..'.|l ¥ A 1 ;
% =00 Ch=0.0005 * 035 =002 "10 ur!:_[','c,:-r:rm.’ }

TR A

o “;" = 3530 /5 = T06 mm

=3 RA=3*250=750mm

select + 2410 » As =1 582md

Av

— =0 625 mm

32

L = 625 — 8§32 =252 Smmi(Contrel )

e

Selegt 82 = 35em < Sreg . =25 2o

S§2sclected = 25cm < Thom < Tt

ure.. 2910 (0 AScm o Ve Yin 2iayar
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Design of the Vertical reinforcement:

;J.amﬁﬂﬁ+ﬂﬂ2j—$iwiﬂ—&mﬁﬂhﬁ[

1rm
Hw

l-.lz [
] 1125
== =32>25
o AN
Avmr=00025% 8 = h
' I oy | L Il
b == %330 =176 Tmm

PR L,
S, =3 h=13% 250 =70mm
Select 2010With aree As = 158mm*
158 =0.0025= 8 =250

58, =252 8mmlConsral)

Sefect &, =25¢m < 25.28cm

1
3

=23

— Select 2810/ 23emc /¢

Design of bending moment:

Mu= 3023 7KNm
e e

— aln « (S, ,x'?z,,,:,
Assurme Sohw =0.007
: 353
e =

~ 508~ 0.007
C,=C—-01IxZ

0.84
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Seiget The bovndary alemenr = S0cm > d2em

!'.-'l'l' 3.5‘3‘ o -

As =— wids —»="""—"x158=223096mm"
5l &

£ |

Iw 2H(DESMB® £ Lu™ (A ")

¥ ]

003455

Ew  2+(0.85x0.85%24%3.53x0.25) /(2230.96x 10" x420)

s [ e
Mi=09% Ky x0.5% 48, x Lwx[1-| —/2]| =
\ v L el
094420 %0.541738 %10 * k353 % (1 022y 1447 83 kv

Mu =5025.7 - 1447 8 =35T77.87 ENm

Llesdur
Mu ! 3577.87%10%/009 112
= =312
B (Lw—Cw) 420 % (3530 - 500)
Af=3123.85 + (4% 79) = 3430 85mm°

Bimmr’

LTS |

Ast =

5 Used 20— Select 1 1920 = Ay =3456.2mm°
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4.11 Design of strip Footing

L —— - Lk — —-L:I
i |
|
O]
o
| :
== = A =

4. 11.1 Determination of load:
From siab and Wipht wall
Total factored lpad = 165 KN/m.
Soil deneity = 18 Kgfem3,
A llowable soil Pressure = 450 KN/m2.
Assume footing to be about (30 cm) thick.

live load =3 KN/

' Qo —450 - 5-2.6%18 — 0.3*25 = 300, 76N/’
l = For ong meter strip

o AG ol

=Sy

B=08m,h=30cm
g= 300 =75 =20 = 205 mm
o= 165/ 0.8 *1 = 206.25kN/m”,

a0
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4.11.2 Check of Oue Way Shear:
Vi = 1%(0.275-0.209)*206.25 = 14.44kN

@Ve

|:|=|1L-:-

- Jferdeb

i =

R e
@Ve = = Y74 #0205+ 1 = 1255 kN

Pve > Vu
4.11.3 Design ol” Bending Moment:

Inn longitudinal direction

Mig = 206.2540.275/2=7.799kN.m
7799
.Jl-.hl'—— o _R ':.‘-".h\u i
{8
M ReTM0T .
KEn= -—J\: : —=021Mpu
Bel” %0205
420 el
" - 2 = YA
083" fo 0.85%24
" 2xmxRn
0 H e —
'1'1| \ i
(T 32058802
A= ' ' e 1) o ‘*E‘%ﬂ"‘ ki i |—fj|,5r_3*1r_.'*

= p*hrd =0.000503%205*%1000 =103.12 m

A% e = 00018 % 5% k= 00013 * 300 * 1000 = 540mm*
ds.. . = 10342 A i = ‘_'-:_i.l."_lln,;-;!

Use ¢ 14
! ze 4 bars 14 at2Gem olc
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i Check of strain:

As*fy=085%7*b*a

1 Gl6T420 =085 24 % 1000 * g
a1 2.6Rmm

x:i:ﬂ =1a} D2 winn
8. Q.85

205 — 1+
£, =M}m.m3
1452

g, = 0.0382 > 0.005

= 0Ok

n transverse direciion :
A= 0.0018* B * h
Aceria = 0.0018 * 8OO 300 = 432 mm’

Use'g 12
No.=432/113=3.82 ,Use 4 hars

Usedg 12

4. 114 Development Length of main Reinforcement

9B et
10 ;{Vf.r'?c atbitrah

db

=db

gy =

| g 420 1=1+08

ld - —u — = w14 = 346 mm
red =70 ] avzs 25 =

Ld“';tln['l{rz juﬂ = {zjﬂ'.l?] -3 _J' = ..'.ﬂDITlm
Ld . aiane= 200 mm {:Idreq = 3d6mm
lJse Using hook 2 16% ¢

Required length of hook = 16%d 216%1.4 =224 ¢m

Use Hpoksel. =25 ¢m >Hookreg = 22.4cm

B2
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3. Building Code Requirements for Structural Concrete JACI 318M-

05 (and Commentary, USA, 2005.

4. Uniform Building Code ( UBC).
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APPENDIX (A)

ARCHITECTURAL DRAWINGS

This appendix is an attachment with this project




APPENDIX (S)

STRUCTURAL DRAWINGS

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 One end | Both ends |
supported | continuous | contiruous | Canlilever

Members not supperting or altached to partitions or
other construction likely to be damaged by large
Member deflections.

Solid one-

way slabs £/20 £/24 £/28 £M10
Beams or

ribbed one-

waly slabs £/16 (M85 £ 121 £/8

MNotas:

Valuas given shall be used direcily for members with pormalweignt concrete
(density w, = 2320 kg/m?} and Grade 420 reinforcement. For other condi-
fions, the valuee shall be modiliad as follows:

a) For structural lightweight concrete having urit density, w,. in the range
]1 M{}HQEE) kgim?, tﬁe values shall be multiphed by (1.65 - 0.503w,) but not
gss than 1,09,

b) For £, other thar 420 MPa, he vaites shall be multiplied by (0.4 + £, /700}

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

i
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