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Structural Design for Structural Design and Details
of a Multi story Building

Prepared by
Rekad F. Tanenh Mohammad J .Abu-Raiva

Palestine Polytechnic University -2010

Supervisor
Eng .Sufian Alturk

Abstract

The main aim of this project is to prepare all of the structural design and cxecutive
details of a multi story building in Hebron city.

This building consists of 11 floors and it contains unlimited activities. This
building is reinforced concrele structure.
The project contains the structural analysis or vertical and horizontal loads and the
structural design and details for each member in the project.
In this project many useful previous studies and projects and used them as guidelines
to help through project, such as old graduation projects and civil engineering studies.

For structural design of this project, Jordanian Construction Code was used
for determining live loads, where ACT_318- 02 code is to be used for structural
analysis and design for all structural elements, and some of computer software will
be nsed, such as Autocad2008, Atir, and Office2007, Staad-Pro2006.. .ctc.

By the end of this project, the structural design for structural elements in this
building will be done
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Ac = area of concrete section resisting shear tramsfer.

As = area of non-prestressed tension reinforcement.
A = area of non-prestressed compression reinforeement.

Ag = pross area of section.

Av = area of shear reinforcement within a distance (S).

Al = arca of onc leg of a closed stirrup resisting tension within a (S).

b = width of compression face of member.

bw = weh width, or diameter of circular section.

(.= compression resultant of concrete section,

C, = compression resultant of compression steel.

DL = dead loads.

d = distunce from cxtreme compression fiber (o centroid of tension

reinforcement.

Eec = modulus of elasticity of concrete,

f. = compression strength of concrete .

fv = 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 supports in slabs without beams and face to
face of beam or other supports in other cases.

LL = live loads,

Lw = length of wall.

M = hending moment,

Mnu = factored moment at section.

Mn = nominal moment,

Pn = nominal axial load.

Xil



I'u = factored axial load

S = Spacing of shear in direction parallel 1o longitudinal remforcement.
Ve = nominal shear strength provided by concrete,

Vn = nominal shear stress,

Vs = nominal shear strength provided by shear reinforeement.

¥u = [actored shear force at section.

We = weight of concrete.

W = width of beam or rib.

Wu = faclored load per unit area.

& = strength reduction [actor.

€. = compression strain of concrete = (LO03.
€, = strain of lension steel.

i, = strain of compression stecl.

p =ralio of steel area .

X1




45

121

145

146

148

148

149

164

164

166

166

Jysadl Jgaadl E’ !
£ g mall a3l J gl 1-1
Aty pabiall A LadGiall o gall d4e Gl A5UED) 1-3
Raliaall il i Al ) 2.3
) e eSS YI Caes 7 o Jaal 3-3
Wind Velocity Pressure (Q)According To The 4-1
German Code (DIN 1055-5).
calculation of Lthe wotal dead load for cach 1-4
column in all Floors
calculation of the total load from Translation 24
in all Floors
calculation of Load from rotation in all Floors 3-4
caleulation of the total load from Earthquake 4-4
for each Floors
calculation of the load from carthquake in each 5-4
wall from point load
calculation of the load from earthquake in each -4
wall in all Floors
Steel Design | - Summary Data - AISC- T-4
LRFDY9, Part 1 of 2
Steel Design 1 - Summary Data - ATSC- $-4
LRFDY9, Part 2 0f 2
Steel Design | - Summary Data - AISC- 9-4
LRFD93, Part 1 of 2
Steel Design | - Summary Data - AISC- 10-4

LRFD93, Part 2 of 2

Ay



14
14
16
17
I8
19
20
21

Id
]

24
25
26

28
31
32
32
33

35
33

el g duliin
Lolsall Sy 1t dane

Tl g el 45 o
Tl ey Ja B

(2 igpedh ) 3 M Y1 Lk
(-1 Agpall ) Ja¥) Billall ERY! bucdll
a1 Gl B
St Gkl el

A Bl ) Jaal!

S0 Gl i L)

adh 1 aall 381 Dneaell
snaiall Gidall 21 daiid|
ol B Y L)

P WAL YD iy (B

A G 0 1)

it <) )

s gl soliadl

et A g ey ils gLl
Ayl Ayl gl

At dgal ol

Ay gindl Agal ol

Lyl dgalyd

S oy

12
22
32
42

6-2
7-2
8-2
9-2

10-2

11-2

12-2

13-2

142

15-2

16-2

17-2

182

19-2

21-2




57
58
58
55
39

B N e

il e o bkl i e Sl e e o3
sl e a8l ol il Aad e oM sladl s
LRI peclindl pasnyi o

1 g ol R btk

sl a3 el e

CoalaT) O3 aeandl SiliEe

FIRECIIN G AW R

el glas

il Y e

BT ovs L Qg [p=
Ll (B (sl e

Zol b gl et
Pl g ol B g si i
I g

1-3
23
33
43
53
63
73
B-3
9-3

10-3

11-3

12-3
13-3
14-3
15-3
16-3
17-3




No# Figurcs

4-1
4-2
4-3

4.5

4-6
47
4-8
4-9

4-10
4-11
4-12

4-13
4-14
4-15

4-16
4-17
4-18
4-19

4-20

List of Figures

Description

Structural Position Plane
Section of { Rib)

Spans Length ol Rib (RO5).
Load Diagram of Rib (RO3).

Envelope Shear and moment (Factored)
kN Diagram of Rib (ROS).

Section of ( RDS).
Spans Length of Rib (RO1).
Load Dhagram of Rib (ROL).

Envelope Shear and moment (Factored)
¥n.M Diagram of Rib (RO1)
Spans Length of Rib (R04).

Load Diagram of Rib (R04)

Envelope Shear and moment (Factored)
kN.M Diagram of Rib (R04)

Spans Length of Rib (R13).

Load Diagram of Rib (R13)

Envelope Shear and moment Diagram of
Rib (R13).

Spans Length of Becam(B15)

Spans Length of Beam (B15)..

Load Diagram of Beam (B15)
Envelope Shear Diagram and moment

(Fuctored) XM Diagram of Beam (B15) .

Section of ( Beam).

Avil

T ES BERE

& & %

2ERS3

103




421
422
423
424
435

4-26
4-27
428

4-29
4-30
4-31

4-32
4-33
4-34

4-35
4-36

4-37

4-38
4-39
4- 40
4-41
4-42

4-44

Sec of Beam — (B20).

Detail of Beam  (B20)

Spans l.ength of Beam (B13).

Load Diagram of Beam (B13).
Envelope Shear and moment (Factored)
KN.M Dizgram of Beam (B13).

Spans Length of Beam (B 03).

Loud Diagram of Beam (B03).
Envelope Shear and moment (Factored)
&N.M Diagram of Beam (B(3).

Spans Length of Beam (B22)

Load Diagram ol Beam (B22).

Envelope Shear and moment (Factored)
kn M Diagram of Beam (B22).

One way solid slab of Basement 2 Floor
Spans Length of Solid Slab (51)
Envelope moment Diagram of Solid Slab
(S1).

Stair A

Envelope Shear and moment Diagram of
Stair( A).

Section of Stair A

Detail column (C09)
Detail column (C01)
Basement wall Diagram
Strip Footing Detail
Fooling (F01) Detail
Deep Beam Detail
Section of Decp Beam,

Xviii

104
104
105
106
106

107

108
108

19
110
110

111
(|
112

118
116

120

124
125
126
132
137
138
141




4-45

4-47
4-48

4-50
4-51

4-52
4-53
4-54
4-55
4-56
4-57
4-58
4-59

Rigid Box

Shear Wall Plan

Wind in Y dircetion

Load from earth of Shear wall (W02).
Moment and Shear Diagram (W02).
Section of Shear wall (W02)

Figure(4-51) : Dead and Live Load of
Shear wall in (a & b), Load from earth of
Shear wall{ ¢ ) (WO1).

Load from earth of Shear wall (WOB).

Dead and Live Load of Shear wall (W(OE).

Load from earth of Shear wall (W11).

Dead and Live Load of Shear wall (W11).

Load from earth of Shear wall (W16).

Dead and Live Load of Shear wall (W16).

Steel Stair

C-Beam Profile steel Detail
Steel Stair

Stee! Stair Detail

142
142
143
150
153
155
156

157
158
159
160
161
162
163
164
165
166




i_ atia Vo0

£y sdall (e dale 5 dai Y.
{Ejﬂl}whmf-‘l
£ g hal) Jd) cbaad €23
¥ — [ R
£ 3 il &l ghad )
£ 5 il (3l V-
F § piiiall 4332 AN

E_’J—-H'll_i-ﬂ_"--'l




_',_;"‘_Jl \_“...u.'..ﬂ'l

e - T

cigoh Lol aciil Find st deas Lag pme sh g sl oda o Lyl aay of i
¢ lgilaay B sl it J8 8 Juslall gl (JSET 3 gpall s i Sy Al g dall
Chaaad) g 81 pall a8 gl el okl taa AT e SR GAGLEY) R0 el a5l Aala

REpE
L.E,"-J‘- P PR B ril Jpe Banl g B3l S3E ':._;_).J'- Sl el g )JIh:III i A s
,E‘.::ﬁ!] ll\-,_!_ii.-.q.-.ﬂiiﬁ.'li_‘j.yll dljia_ntaj' e sl e e pdlill g mebll ol e Cauad

Jaud ¢ Laelgly el leeadly 8 el JS2 e ag bl LM e o) Sl g S )
A gatll 38 gl y (26 ke prgdl) B el Al lasadly A jladl o el g 3 el A L
any S S gy s Bl L (g e e L ey A el Slaeadl
b g e el Byl Cleapally 381 pal) sda i ol 1ag) o3 el SLE Gl g dad ST s i 5

il Y S

;_'H_'l..l L—_"iij'“"}!: i.l..ln'_uu_a-i_ll.&.—l.! Cﬁ.;.l.h ‘-;‘-4*;:"“ CJ.?.AH i.i‘:.';.?:nj': :’LI_‘J..AT' Y .__'_\..,
aal) ) Sy oa daa e el el ol £ £ 428 Tk B R ) gma iing (A (LS

Al g &Y




'-i...-'l.-'n._, L’.\JJ.'\“ Adas T ;_L;.a_'.i J)Siﬂ'_* Cilmamll -_5_! F'-Aih":q"l cra Y IS epatuad] 1:.'*;_,
Ot Clalia) A0l s p€ dars e Chaaaslly 81 sl odh Al g3 el |kt G g Ay aall

j."ell e

sigh Apdiall Jalall sl e placadd g Gaedipall o L O ! 13

LOLS g b jleea il g0 oy Gumy Ry fadl S ally Clacall sigl japhiy sracal (e cclaliial

Gl S 5 il Sy el a1 S all g Sl el S Jead e 8 0B ) 0S8 S Leasansly
381 palt oda aly ) il g Al 1 by

o TR o 1l pan e 1 Al aBy ARaEY (g N Anladly & g ol 3s ApaaY g 1A

ppanaty A ladll Jads AlalSie Aal) A g ¢l al ¢ Rl Aase 85l Ce F M ikl

ey eile 3 Fad ol ANS aat e M g led masa M Cpeat Al AlAA) eslie]
R

-1 g dall oo dale 5 BRI T.Y

s iainYl y B 0] Slasally actledly i ladll Cilieal 48 xaaB (1S 4 A 3 81

Sandy aladS) Wgen A LT 00 pel a2gd 5 08 O ke s el daly peas Aol S

o s o Radiall Jgall B4 ala ¢ 20l plgY) ok e b s i aad gl gl S} g SlealBY!
.hugﬁ.n;;sg_l.a._dl;-:ljih_arza.ul_.:.!mui)._g:ﬁ_migjM__-um@_-_,;,;}m

Sal W) I see A jlah | il dilay pu JS1 gl G ssaddl alaiol ks
i g cAase calile g fanadte Sy SIS 8 (e leed gl A B Y GRS el eaads




= ¢ The ok .
il ) il

- ;...l..'ll.-l , I,

iy b il el Sind g dgan Lest o 3y Al 38 e LYl aa ol A

CleWlaay Bt Slall Gualee 8 8 Jalall kil S sggadl s 2l CulSy Al 6

Slaegally 38 pall 408 ol i adl el B A De SR AR Dl jed] ) dl Aals
Ay et

A ciellal aal e saaly 8 ladll SlE g gl GLaBY) gellly Rl e 3a G

g E Ul e b anasidl el i aalall ek e 3 gm0 paily kil ol pall e el
Jiad€ ¢ et gly A sl Glaeadly 8 all (B2 e a dZe AR 8 Gy el Cle B0
A jadll 8 pally (28 e ppedl) 5 meall Gl Slasadl y &l Al 8 Rl &l
e SN BT S g g Sl 8 Ay ALY ¢ (g st ge) 'y B el Saandll
A g e | el i jaal Classall s 81 el ade Caeal 1] 52l SIS Al 0y Aa s ey

- il G i

iﬁgh ._-ri 3_;'-.1.-: |:“l:'l:. i3deia .‘?! r’.:.L.'.':} z‘ﬁAI| .;J'L_L'I!'I ::l._Ll!'l j-_IJL_h:I:ﬂ Lu...u..ll s ;;.4_1
(S laY il glie e am B ladll Slesaad) gl £ £yl lan ALl Gpme e ol LAY

il _,1 (S )




anadiy vigel S a6 Gale A8 jall A Ae g Al bl S ) A8 el eailes
Ll Bl g o nsS A gl g Belinl) Bl ol baS o TlanilV e i JS) Anidie Cilalies

5-_1J|la-:|!|i Sy P 173““'_.1'.1.' __;1_:.';"_'“ el ol

o Sl palaBY i) Sl paliay il 6V dimie (g el peaas e Sk
Rada A leadly Tondll Bl 5 s e pa st g lenall paall e Jpeanldl o 8y s adlacll

i *-‘J'-J_!-";-‘F.- Chaad 2 ._J:.E I;,ma_-_‘_._u +|-.g-*;;j

Sty e yie Y A @ Allea) dabag b ple sal e Se el

_';ﬂ__!lé.l.lﬂ I_-.il_’.ﬁ_.. dﬂ__rh? 4 ;-:-_.lrl.ﬂ d-:_lll.l-i I\_.'I_III:-

— {E..-.-""'L"I.Ih -..I]| i (AP

Al L) pukich gpend L) sl g e i 5 520 (5 A2, i

Re A5 cue Adhie A sely posfiall 5 otadll seadl ™ gy Daaddl 120 Dlage 98 saldie) 5 3l
sae ) 5 hasll y GBI e DALY sl oa pemie 5 et o Qi 134 5 47 041
A ma g o ) bl sy nakeal 3308 &5 e e Adde Al Rl gaads v Al gaeedls
eabiall Gl cdlabad ) Jae o a3 Gy s ileaBY) Cllall Sled ey Liial el Jete e e

il e ! e e Byl B mlAY sl 8 A A0




-+ FS peadl bl il £

el ppeatll 5 el LSS Loaal e gpel Sz g gl sl igal g
a5 A ALYl ol 19 B dum e g3l £ g sl i Fatiall el Rasli g 4 i A A0
My e 8 il ety alal A padl ) SISy Uity 8 dailall ALY aal] A6 el

A L2 o e g e 25 Ui s 0 RS g S0

Ay el y Al Ao 5t 1 £ pliall 138 i gh ol 3n ) Wida TN 55aY) s
Ayl Oyemally A0 S5 (LAY (aali Sy Aty b oy Ay A S

o]

l_.rlhnﬂj.umum ) 'le'uid-';-;,;}:lsﬁl

laaas 4548 5 il Fomgphy (Bl il e o 5800 138 la) Y i il Bae i
B e R T RTINS

B WO SRS I

80 4l Slmanal 5538 (e aig Loy il Ui Al g o Wil f N
Lt Slaas i shy e pliyy ol o sl e eall ) sl okl g 03 (o (5 glans e
3 ) gy gy Shol Auns Ailaid) s3a A LS e o il stttk gl SLa@YL olE Y1 b
gl Aaalic By sl 138 ela 'y o pdiaall AR S gpen A sl skl MLy asl
o e gl A e il A IS 5 il a@Y g Pl

) Al slal b ag Bl 13 G g T e e (B g Al Bga 0 Y
Ha  than gﬂlajmwﬁpyjrg_u;;ﬁt_;:uh aldlal 1l Ly £ g 24l a8
, A3) jlasy ad gall BN 5 a8 g4l oy Al S gl A8 A gy ip gl Aol




F RV O,

A At

Gaadty daglell LB 4 (6 ale 5 3Eadl B Ao pudly Bl B gl B N 28 el sl
L.h-l_l Ll ey EM;SH sz"‘l":“‘.ﬂ g ! pld e i) et 0% 8 i Tilalos
sl eMaall Rz W1 AY1 aniadt

Sl gt Ll LS akiey sl 2Y) Saia e peas Do Boke udl
Rrala 8 % jlamally Tuiad) il 3 503 e g ptall (g jlanall praaill e Jpeasd) 6 8y il
g B ket 8 F]gi&aa:zh-ﬂi‘ﬁ#_’.:

Seiady pa jle YY1 Aol E a0 Adaa) el Wb e 2al e e huall
2 el (B e g aTian g e gl Callad e

-3 (§aostiall) o) AlS vy

ol el 58 ealiall ppen] S apealll g Qa8 g pRalt e ULS L

Ugie 5 e e Allale b oelis el g fadl gl " g g i) 13 Uinge (580 ealaiel 5 o
frac ¥l g ias Yl 5 SRS Jhe OLEY! aliall (e peale U8 Jial S Jadl 138 8, 0" QAN
SEGUPTE PG LT [P PRPE S RIS BT e Jeail sy o &l sl
bl LA AL Jae 4 4 ey solaaBY aladl Blat pay Latdll Gl Jule e Cung

Camh s sl B s e gl 108 2 AY el T ALY




- oS AT Gl

L g el G G PRl B Ade ;)

£ A Ayl sl g g el DS e (A mpaall e St AR Y
Aibis . S ol e dggias Lay £ g pdall e 6 Ll T BTy sy ptel) CIELA! Jia lgilac]
Yy Lle 550 e e slgle Aol st s cacd 5 gy clinl] 238 prma

-1 F 5 pall alan) o

s (e ) p g ) il

ux A dama dland )

sall €l Ceay QIS ¢ Lol Ja iy gl gal) oliiity i Cli 5 Y ay jLEl soa (Fhe
Jﬂi&qkﬁg;’iﬁhhﬁ#ﬂlgj@1bﬂ£—55_le shd A el o 3y glasall ol e

__:ll'_ L:-_"le 1.5__1 :_J.d'.._"h _H{JLA.I.A .._HU: ;L_.!)'.:_n’_'h _:ﬁl_}ﬂ] mj 1-."_11.!.'_..‘_#' *-_,.! :ﬁ_l'-il:u-l-ls'- )_nll-"nlill_!. ‘Li.u'..ﬁﬂ!i -_!.‘1511
g A g ainndll okl e i 12 g i jlad) 3301 ) plad

L BT Y

s e i) Olekdall dae) o Sy -i-__;__fb_-.ﬁ‘ ,_.h-_!.! — Hﬂa.ﬂ:lhj Lol &
g Ys ool Jaly Sl Sl AS e e e Y Cuss Jaml | Gala 58l -;1'L...¢L..|5, saac !y -.,11.|.al:-i__§

painll e Aladladlly el g el cilall g Jaladlh o Ay s ekl -

PR TR
‘Eg_)mlq.ig.l.nm|




=1 £ aal) Gl phad 300

LA paliall e peaie IS0 Aaldl Cilhakasadi dlae) y JalSiall LS aeadl e ()
soctaall 13 Jale 88 jally 5 enall ahall o G080 s SalSia o 0 L 080

bl gl il Ly Tl At il pe e g Sl oS Sl (1
Lol s aa ik glaall 038 )y macadll 28 e

| pptl b gelandol oF A o gl el e el 5 ] KL (T

=11

Fasiad
il A alial) B jlaaall ¢ ALY il gl e Bl S e 8 (8
Sl Lgia

-....I"n;'lll t‘ L!-HL!:_! s.:.._ﬁﬂ_dl I";"_’JH L,J"" I.ﬁ_'[.—_._g ‘_pq .151.:.11 hi‘l.!l‘ij :l.:_l_;‘..-.-..dl '\.-_LhLﬂ.-ﬂll s....u'-_l:.'-
Vg ol gl 3 gn gl it L8]y clpile M| hJM'MHE&FJ;&JEEJ_};AI

_.U"""-"!I'J 5."-1:-:}'\5. _,....:l._l.ll Bih .:-.'JPE" L_L.._L.'ll 1—_!-1?'_1 f_—ﬂ—'hﬂﬂ' i—'ljimll J.__.,u_;w J..d'-_'l.'lj' Al 3l
Gale 3 saB) calall Fiagy B opdpall 3 ) sl pe pibes: ¥ S0 bzl y
. _';1..-":”

i) S Sl gt o ey gl Bl Slasly ALY peslinll Jylas

e S o 1615y LI ponlind gy

m1ﬁ..dﬂltnl_|u;ﬁ)hdn -_EJJEJH.A..nﬂi“Qa.‘Ej:ﬁ

Sl JEE g hl = A Lt A ) il il sl e

1R o e
;uknl (LA Catgial

caliidll P g ptell e




- 'E.j pnall gt Al

a.lj.i_‘m-;*n—-d_ln: riigasijﬁi.-i'i_;ﬂ_‘j\gl_}_di.ﬂﬁ;@!jz_,ﬁdl _'u_'.;;_&
_L‘jé_._au_ﬂ bp,;_; i.lﬁ&ﬂ' ‘i_lLu..I._" "':“ M' Jﬁ.ﬁ_j ig_}-ﬂﬂ‘l ,_'J'I_'].'l:lh l-l;*..ull_..[ L i:unl ) R u.n J—d“'ﬂ.“

-y el 80 0 el s g kel el S (1-0) Jiga s

Fgwnald e 1 Jaadl (1-1) Cgia




ar Ej_}i:r‘:‘ -'l!__’hi o

Aoy pealiall e psic (55 Aal sl Cllabdall Staet s JalSiall JLSY sl dee ()
izl 138 J212 38 jall g 5 shenadl poall Je 8 G pe S £ g 2 1A S

b ol gl ol Ly Al g ol i s L 2y il oSl Bl (Y
smnall gy ww e glaal) o2a Loy g ppnalll 8 e

A sl palaaid 3 3 pdonll el e a8 5 gl LS (¥

ol
willty A At aliall s jlenall g RS ks gl (g Gl AAS e ol (4
Laidi .

= EJ-.J‘:"‘J'\ Jguad VoY

Calaal g gl A Jamall el e lginaa e S A, ] cillalasld) ) g
iy L 3 g gl il STy clle Do 0 A sl 0000l RES ol yal e B g pmall

i_l'!‘.-‘.- _1,._;3...::.':?:‘1 I\__J."I'I_'_l."l lj"u-g;f-'__y.n_’n.l-h__;jma:ﬂ ’l_.!-m-ﬂﬂl FMYMM"‘“J
. Oka!

il SR WSl sl 5 e s Lpde B 340 el Ayl peatial) Llas
il il e el ALY peallall aaal

Sl JSal £y iz A gt p A ALY esliall Al Sllladl Gl
. i) Ry szl

VAU E g 2l e




+;ﬁJ}.‘.’uJ'|_Lﬂjﬂ._1

e ol Sos dgiend | S ) gladll el S s £ Bl 1 Sl e S

-t \,_-1"".‘1".5 L g

e o g3 ACEL e mlt®) pogplall fe dedie e g gia
Cf gopdall Jand daiall i ghaally cabiaal ¢ £ g el fzal

- E"'.."J.'l Ul =i
= sAalaalt ;':i,..li Sus G !EJJJ'_AH H;Ji..u.m h.l...a_g]l‘__,hl_:,ﬂ;g
cEL Gkl g gl A

S i A | r
E el paliad LAY Cial Guailll ba JylE

i g e gy I Gpm e e g il Al ol 1 (B
N il 5 B Jae Y B
pedi Jealdl

A il A sl p pdeedly 26 e Ladl s ggias
S A poall anuill Cidskaadl g A s Olslaadll Ballell 2SSl
Caandid A el g DYy haadl g bpasanst




q___'l\:lli il
(‘FJI__M.:I'I e 3l

I~

i P il

B 3 pmiall (& Aale Anal ¥_¥

XY dual) B9 ¥-Y

& B gall dianl £ i

c'__;'ﬁqulis_‘ﬂ - . |

il all g6 % -
il e e Al Sl VoY
B9 pieall i pigs A Y
Lw,l__.;_.jl u;l_;.i.h q._y
il sl Vo ¥




il s gl — il (il

kil el

H-L.u..-;.:.i i 3l

-t ju.-l.'..-l.l N=k

ul'hiﬂ&igﬁé.da_ﬁ vh._!._:!_J....np,]l Ihiiﬁjwﬂ’twtﬁjl-ﬂfiijhdiﬁﬁﬂ
cia B s chindl U caspSh flan e ot gall 23gy JEHS ooyl gi gl e sl Bl G Ly
Al el odgd Jlas e il Ak y Le St Al ) pa

g O g el Bl 4 g Lae Laaghy 2l Sy Bngay 08 Boed) Coal Tagay

rn 0 b e gl Y it W8 leall (Wi i 3y Tl g e ) 8 USH S g ad

38 L iy gl ey Uik 5 Ea) ol y Al daliie Al ()9S5 8 iy £l Mg Sl e
Lplaeali aa Je By gl Lasie Slalidl e w1

sin 2 il ygnitl) (30 Aadain pled Bae I e Sy oz Al o Ungesy el 32 S5

G B A el s gy CA8) S S o Al ey Alale pad) diis 6 L) et

i Ugal €S o cael) el jal (8 8 8 S0e T g8 e pucia B2 o (S Taldi) Zpaiid
PENOUNL S PR CERIEN v EFE TRy T S

¥l fad gy Sl e o jladl o m Jal et e o8 e gl Lk oY poanall Alee ()
il ) s jlEe) D da ey LA 82 aaad Wa pall aia b ol ua g end) el Ak e
Gsind g Al b )5 g omg G ol 1 el o glal o A Al Gl
Al g 6 ) Al 53 Ll Aanll a8 B g 4 el y Baam S Bl g spanty gl Sy el
Agihs gl llhatall e s g Jiaill 935 pall

11



g <) 28 3a Y-
14 4 i

- Bgall dian) £

Ol il g puacd] 45 2 2.1

oy wall e V.Y
aal) Ao 2y ) i) V¥
E g ——iall palie 590 A Y
g I— N R I

. galsll V. .Y




.....

) paealh Slae T Al ) pas L) )5 g Janall sl o (s olg DV ey
Sl g Lgsle dadl ofi diliad) Jall e labade) tguailad g ALY sl S 2023 M Casgs A
o A S ey Sl ) peslinll a3a ye Ll 2

3 peadl JalAN e uB g L3 aas 0S5 ¢ AT Al g el penadl manal B SR ilS

Cun Syl gll g gt e AR A aT 38 (oe Takiall odh 4o p3<T Loy A Al Al s ad

g i) (e B N g JEE Anlay 1gl8 Gl 4 ladly Jalall e 1y 1 gl 1 E g pad 3T

A Ugaling Lo 6 i sn ol e e BT B Cadl A Raladl g eled il gall Salginy!
L aaly (lSa

3 Eashall ce L daat vot

gt T Al s e 4 eyl Gpladi 8 g el sl a0 L g

oy 0 Syl olisl g Agaill yoda 3 015 La 2l gll Ul (3 0 Wnoie Tty 5 580 oy eRsialal

kil AN AN Lzl 50y el o Ll a8 sl Gl |8 e 068

O s dum A ALY Bl pagE g saolie Aggty ehidandil] ndll lgleals 0 SUled aidd
plladl 8 mpan g aal g g el J gl et bt o A il ghana

il shadll e o geadl) dgng o Al A g paadl Yoy e ondi G

o dspudl! @1ty el o S0 Lk 35S Sl ) Al Ll 3] pplas 3 ey e

S A B Gl DoY) sl mpen el ALYl Ldlalial 0= Caaill ik 55!

lagly s il oda e o ALl cailalily Gadadl (y piadl) ¢ Cilayall g SIS H30 ol R g

ol o ¢ Apall 5 il 6 0 BTl 1a g0 (imilly Ugaali o Jandd gy L0l (3e 3330 ] Aadas g

Gt 3455 i e pllnall gallly o) (Biady 49 a3 SISy SL ) alas slaudill LU
a5 g jlad anldl) Jgall (g0a

12



E IRl el Bl — el | [ e

Lol 88 A alaa¥) Faay sl digae 6 g flaS pasa oL o6 F gy i 588 edlDy

Ag flad Cilaey ¢ <ol il ga o il ggd ¢ Aigdadill By Ll AN Slalsa s

axighi g3l Lehe Rallas lladslY (GSay cJEbYl Ll OSLl g petiasy alia) apay B
beasdl e la gty Sleewipall y i€ A ey asiia g

A el s i) Ausigl 55003 I Om poaptall & flandl Cllliadl (Lo Jgaall 5 Y
ALY ealial) ppand A Citlaladll Shasl g S pecalll ez ) (plali SISH y Gaala

.:".J.‘)—‘I-I-H'I:j_!.lr_1

Sl3 3t ol po d308 daliny 4gde duall LS 3 agall T 33 sy 4 B gyl gl paeadl
i SR g [ FESER [ gt kR B BT EVEL PR

Sl Bl ptaadl Biadl 35 & o el meails elite 5 LA jasbicl 4555 G
B ptlls gl ALy olll da ) a3 quin sl (4 gl sualie (o a5 SE elke)
sl s g Bilad) iy sladl p eddamuall el P18 ) 5 clasaall Cilasally

bl yall o My (gl 30 ) et ) Agaall S e g el Radll e s el e S0
rTellﬂﬂHEuéﬁﬂjw_‘l: nMﬁnheﬂHEj_ﬁn&wﬂTﬂ_’

é%}i(‘-T}MJI(‘-T] dﬁ-ﬁ!ﬂ :n_;ﬁg'ﬁ.]ﬁ_;:ljiéﬂ tﬁ&_’_;.'hﬂin'ﬂ-n[\:.\i_'
asn gl Bun g e e LER Slal pa Gy cJledl Syt BikaSy sl Aigla gl el dlel e
Aagedl s




¢ Janall i 38! — ._'..]i.Eh Lead!d

il g i (1Y) 20

 pread) Jeag 3 s (1Y) Jead




il il o | — | g | i

-s plaall Gl koY

el gl €l e i) 1 RELYL el (e (i Gaaa o pa e i) A 0
ot Sy a1 Rl gl Ak i

Aikiall A gn N ALl o el penadl oLE3Y Tikidl sde ) il e aaly s S
Cadgall Y A U gAY il

AN 8 apal i Al A gSe) pa s B g sl 128 wige Sl el pal O g
- Al

Aadl S e oo dmkeal) Chaatl Iy ¢ el 1 e B Al dals R

EJ_M‘PFJ_MHMLPJL;LE}J: X

4 i S| j._i_.ﬂ:. T
e T T i
Aingsh Sy iyl Bl 0

~:Cl,_ﬂ|]-_«....n.l‘.]'|;-."._;:n a.y

g gl 3o T8 Cmetl ol Jilad (8 Tagl Jalgall O gy My el 35 1 2 )
o gl Ay b Ay ) Al e il gl § el (e ASlaa g el lal Al Aty
20 A 0 sy B g 0 L T2 AR (a8 ] o g

) o (Jaly ol o o i i das 2 gd ) e S 6 Ll
Mahuuﬂthwwg;m@.&;@uw,hu_ﬂjcgﬂ_»Maﬂ_;,.#uuzww
Apmall el gl

el ial plias  daif Zum o pll el 38 5a a0 Jalgall 2o il i ¢ (YY) Jsily
- Al iy g gl e e g8 LS gy 0 g Ll o S Sl

el —— s




. . . T i
2 il bl Gl ¥ ol e

by

fite Analyrir  w -(>- £

Sun
Wind

—_— e e

el g enlll 38 o (YY) IR

= Il Je 1Y

e Ll Gt ghall (g 55 1y gl Leans g sl (38 085 Al £ g el Sldladd a0

Ll el el dgy Cisall o o 0 Y S S el Go il y e il ) Zld A o) 05

¢ Gageall 3 il d8Lag 43 _jon Diascay | Cgal gl B gaall gla g alaial o8 dua uall 1ag]
PEUSTI J y (POReen e SCIPW ) SR P [ IR EREER P

16




g deamall --'-'--J-:I ..:...: _..-.;'.:

s elpall e e S el VoY

Y g Le Al Baae W o g il o &y lamall Cilhaaal] g lamall Jpadll 35550

it Jal) Adalalt el 3 ol e Loy juadl) IS8 | (5 feaddl el g JEII Glo Al an ALY

T P e B B R e e
el &0 gl Sl Ll AS ga aa Y g ALY el

.
- ]
Sk i & l
=l i e B
| . =l h=]|2] I '
i EEQ = I=| | =] =|
\ . ¢ e
.-:_ | i & (e i
=3 Jim _.
| _1! :
1= - i b
’ 3 i
o - = e

Basement 1 Floor

Basement 1 Floor

— = ——

il oy Qo) L

il sy (Ll lall (£ -T) JE

-t Bl paile gAY

£ By s Gl 1k g pall JSEN e G Taldel adiey Gpuigl S5 A A
sigd oy b Lady sde ) o de e ((Tp 640 - 835 ) G b peaadl 5] AT Rald)
REVRTN

17



.__;_:-LHJI _i_-'_-;.'l s _,,._.. Juidl

w2 (AN Gkl b el ciipe )0 Y- Aggadl) Bkl VALY

o dyguede paiddy (o 3.0) BME s« Lol (Tp 620 ) Gl 5 e @i alud) 3

B ja oty Ciaadl B ol i3 RS sy sk (p — 6.0) Blw s £ Ll (g s

¢ panell (3 gl ciliie ) @l judl il o 0 AR seladly £ 05! PG (e Sy o gaoadly JAD

Eagien oy (0 27) LSl Jhil ¢ celomall 483050 Rlina A3 3 5 ol ST 43 )8 e SIS 5 5laay
o g oy (5 e padadll il dasal it 4y els deas pa (S [ aa)

I i . . et
| ] f=x
| ool nie |8 v B B iiz Rl | Leid=g
||I l—--r.* RS =
| Y | R 51

|
|
'l R +

Basement 2 Floor ’

(=¥~ Aygual ) BN Bl B behaall (8-Y) JSAI




c (U Gkl il e e ) =)= Al 3l YA

e Aygpke iy ¢ (p 30 U g e L Tp 620 ) BB g A Rl Aalidl 215
38 pa sladl g B pall D Judl an S S el Cum o (- 2240 ) Ay et N E LA 6 e
¢ ganall Gl e il ) Sl g e JE eleaally 2l U1 s e g ¢ g oAl R
3-T) Jel Sk

) 08 e i e Jaadll o

e, ' [F ==
N

Basement 1 TFloor

(=Y Agpudll ) Jo¥) (tallall AN Sahead (7-7) JEG

-t e ¥ Gl ¥OALY

cbgladll sl 5 g0 (a2 30) PG5 ¢ L (T 645) Sl 1ig As A sl A

Gl 5 el s € ! 5olS Al glall ddhalall Jokaiad A5 Cua wandie (S @Ak 10 B dilsd)

S solany gl e iagy e b Opbusiiy 4da all Al S gl IS, Y
L A gkl

19



Gkt Jala ) Jaaal gag Sua o Gileadia St 7 osday Jode e Bl e

Sy & silaadl LA pis e Sl o Bam danadall a1 (s ee o piig g sea Y

om gl Aalall s Llald 3 5hll sy ¢ goe gy pllaa g debias (e 5e e US0a e g ging
el Gkl by

et e s ety SbeSheind o ) Slalie s BRI s 8BS g sl Sllladll e
RN Jiulf, Alaa yHlsa {5.3__:-'.__1_, dasla LUH}JLJM% _!r‘,:illli_’ _J!.A.h:‘lli_"ﬂstgﬂ'l llme) Jia
I"‘I.I'_\']

Gl gl e A B 2y ) ALY 5 A1 Bl skl b Cllaill ey ) S

- ._‘_lp—l-— — R

I__ == } &
Ground Floor
i ) el B Bsall (Y2 Y) St

20



5 Janal] i gl — 2 el

-2 N Gl £ A Y

el pai 5 g ¢ (p 340 ) By ¢ L ( Tp B20) B 13 An fall Aslis 30
e o g pimy Sum BRI 108 A I STl aal Gy ¢ lie (R0 Gl A AR
il 2] ian g il iblaa g 4 ) puan) las Ny el p 5T bl S0kas ) (B 4 S
(A-Y) el it ¢ a1 o) apen pililen s s gl 5

T e ) JAl e gy S S dramag 7 0 B sl o BN 1 ) el oy
il 13 Cpa Ja e (S A ) 3l )

e s [T = -|
!Eumr .l_.;-l J: 1 = |
= ‘
&) : l
-I % |
First Floor \

L Bl REY Bahaall (A-T) g

op D el & ALY

Gl 138 B da gy ¢ (p 3.40 ) Uy ¢ L (T2 820 ) RN 134 As 8 Galis ds
t_-,_,ﬂ_,“__l..u.._ﬁ.:;gm|hqauraﬂdmﬁmg,.d_,?wwﬁ'mmhi.ﬁ&
A0S s il e Al o3




G mal) e gl — A5 Juakl

Gl sy gl (5 ging RSy ¢ uglall G e (e 0 o paladll 38 g fingy - palad
JEEN il ¢ gy 3aall S 3y as M‘Q'L!;j_w&}h‘uhduuﬂ}p'mﬂhJthlﬁm’ﬂ
_J&?in__ﬁhﬂdﬂ&.ﬂJlJM1_’E)ﬂ1'b{mﬂp k ‘at:halllu]!;_!."._'l.,l.qu.jtli{ﬂ_'f}

=T

| : I
| ! I '

i 5 3 3 | I
o e ] |
i | . - = i - |
i e — 4 |
Second Tloor |

Al B R Basal (1-¥) JE2
-z A (gl LAY

s )y gl Jaiy daniy (g2 o il il el B 3 Ay e 2y T Giblall Ligh Jaal
ligh o il Amloaadl Al o 38 5 a8 e B 131 il B p 1y gl Caly A5
1oa 8 T Sl paB 3y (10 ) S R0 (p 340 ) €165 bay « b (T AT2) G

o A Ty il e Aaliadl 834 - 395
i A2'3 -

Lo Jaad Dl LMt M e Sga g pe LS 2o lda e A3l s2a g glad
s e gall 4y 50} S @

22




_5_|L-il.qll -i—.n_p:' = I_,.IL:II' L!..n.'l.'iln

el g D Ala gl e 88 LilSa e e Jul el y (uih pall COSa @ 5
lapat p Milalaa® i g gl g lsl 1S Ade ildie ) Auia GOSa ) B

=+ feshall P

el Sy Jla My ials dasal pa s ookl Sl pge @

(el Baz shaad o A Y IS Cpmal pll 2y el e F BB IS8 peai By e
Y g el a0

o sl g b Bl 293y ) ABLGYL s AT (ol el B STl 5T

G gallalt A basall (1= ) o |

- bl il VALY

ALY S ey (p 340 ) Uy ¢ LB (p ATR )G lagd Aa Tl datus 3l
¢ i B8 Gl Taa o Gk cillladl) i S g o208 GULI S bkl LS
LYY 21y EE




(el ..a-l—"l_g.‘l — UJ:'I 1_‘;..<;h.|'|

-t Al At B el gl Galieall 538 £ 555,

8 e LB P .

ol el i LMt N i 5 g g e I el e Aol a3 o i

s Calagall 4l iSe e

e el o QLB e J gl e 8 piia lSasae o Gl sl il gall LSS f 340
sy "ildkaa A glE gl g pla) S 5 Tl il Sl Aaia LIS )

celedlly ISy Jlo Jifials panl e da sl S ppn @

halia e slag) a3 4l RS Jyend sall dgm g Sl e b Bkl b ppesl A .
L Ay uglad Jal e

L0 3R aan B LN 3ga g ARG s AT i slll B lladl) 2y S5

R N——— WS

Fourth Floor

L gl 2l BEY Lhed) (117 Jed




5 Sl sl — (3 Juail

-t Q) kel A ALY

("o 835 ) Bkl tigh A Tadian laip ¢ ALE g2 Bkl 31 ool 8 T Uik T35
JSal il ¢ caiin JEy il b o AR il T g (p 340 ) BLE Ly ¢ LG

07 -Y)

-r Al S ) Sl e el 38 F 5Ty

iy dslE u

ol Jaaall e SIS i 3 gy e SO 2ol e Aol oda (g s

P i gall Ayl e W

o a5} BN Uim gl Lo 52500 S 32 e (el y e pall S0 B 545
a5 "ilalast a0 ol 4y ) S gl Al Sl g s 51Sa )

- (-'_,_;...ln a

Ll GIAS o Uy duals | dnl pa ta g el 2 j90 w

.j.‘.n‘..'us.n-,:.L;,;jghﬂ_,u‘gu,ms.ﬁgﬂu_.!)m;J;.jam_)..,:-_amukwqjj .
- Ay gl dal

ol bl g A Ball) agny ) ALl 5 AN skl (A Cliadlf any S5

" =
" # oilsy L] ik - -=|1 i

Fifth Floor

e e — S—

, el guldall YRR (4.7 g




o padbaad) addal) 4 A Y

("5 835) il Vg An Gl Aalis g1y ¢ 4l 52 Bilal Y badusal) B et L a2
el il ¢ ki J8 Bl taa B Ak ) Cllladll i S s (cp 340 JELE Ly ¢ Ly o

1{"1- _‘r}
- AN A G Slalladll e dalooadidh @ i
i) A=l -

s ol il e LM LS a g p I 2l e ATl sl g gial

s e pall 4y ol L8 @

Jie yadi o Qi) Wla J ok e 5 20 LAl Bae o gicdlly il sl S8 E 5
b by Mlaba e 4 il g 4l S ol Asak Sl gl deatia (OSa )

- gkl .

el SIS g s 1 dialis (ol pa g slidll S0 @

(alelia 5ae shad a5 Ay oY) SRl el sl 3ga g Bled pe ) (Blall 18 peasd 2y .
LAY g uglall Jal o

il g b Skl am g ) B (o AT Gl sl (b Stlall) s ST

||IT|.-r. L n . s !

-
| ,
I Waling 4
I
- 3 - ™ L] '—'.I—I
ol |
. & nifice L ' = _I_l r
L__ l ¢ | [
Sixth Floor
. ondball (Bathall A Rieadd) (4 F-Y) JO2

26




- bl A Y o AT

(TAB35) Sill 1igh da il abiie gl ¢ ALE g3l Sl Y1 Shsall 8 Bl Lia a2l
(v E oY) el el caedie (S5 Sl Ve AR il i 5y a0 340 BLE Ly ¢ L

- A A ) Sl e Aalicall w3 £ 50

i dels 2

ORI I RO G FEOLTION, VE R, [ HU- SO PR IR -5 RO P P BT W

oyl gell &y jlol LS .

Fa saall g Jliia) s Jph Ao § pliie ol8e fie o (ol ghacall y ik pall RS B g0
gty lalas 4ui S ol 4 ) ClSa gl Ak Sl Auis L5Sa )

-z pakadl .

ety Gy o ol deali | dmaad pe dngvalpddl il j0 @

elie B alag 28 A LY LS Cumad el 2ga g Blel e i Bidel) 138 e Ay .
Y agladl Jal

st e B ) apay A ULEYL gAY Gl sl (A Clladll ey S0

ca i ST ) |
L] & pher Tz
s i wilicy
: I . . s ®
LW e

o

Seventh Floor

Ll el B desall () £.7) 81

27



s all s ol | 21|
L~ = L WA e | ekl

—r Gl Gathald Y Y ALY

( Y2 835) Fikl 15 da yall Aalise 3y ¢ Al eall BBl 501 Jkall 5 (il Lin T3l
(Ve Yy S il e JEA G 0e 8 AalE el el 5005 T g s 340 ELS Ly ¢ b

<p R Agd i Cilladll e Aaball 038 £ 545y

N el .

o M el Sl CLaMai M e 3 ga g e A se e Lo Sl a3 g il

v sl gl iy il LlSa W

Jio paddl of JuEuY e ok e 500 (S8 se o Gl gy i sl IS g 54
U g6 g Milila! 40430 ol g of oSe ol Al Cilage gl Rusaia LS4

- el .

ey HIE 5 o i diali | ioual e da g ssladicl ja0 8

Gl pran ) 3y M Al o Y] Byl plall A illadl) ey S5 e

Sbis fae dag) 2B A Y S el pll dmy Slel pe 5 BihD 138 ey e
Yy el Jal

-r-.'- 8 = e 1
| = '
l wllice o M
I - [ & - *‘—J i
e lEx
-_-'-' & ollee L e r. - [“'ﬁl
e I
_- ofice
— l - . - ¥

Eight Floor

 Cralih) gttt BEY) Bl (V-7 Joid)

28




=t Agglanad) slpll ALY

5 o Al i) g e R ) geagll A e S5 g lanali aacall] Ciogy

el gl 3207 (o Adiaadl Al ilaliia S Lk 0 oS Sun g Al ga Ba g gl il s paall

ol g ) el e el JCEN M g gl 0 23 98 Ll msa sl Adeall 08 e 6 il
A Chadeall A sy e g LS ool B 105 50 el o0 5 0ol e 4N

s Ay lamall pealill VALY

el 18 (5 gy S Bl H3e sal e i Sa A (e B e ph £yl gl 2 il )
: gt Lo A lglgal s A lanal puslinll e BY- 1 R AT PTE LOPE PR TS SR

gl Sl <)

ol gl ) g 4ad ey Jadll Anlicdd ad B foal ol 5l mendl 3 A g 4T
Eae Jie T ghtdl Jae¥) a8 plial gl W) LpSlalaatil a2a5 pl Cllaall ada ) b Le S0 g
A e gl RIS Sl A gl g el

-:lTﬂI."l.dL?

S i s O e Su \gtalsitid A G GOSN e pIEN gl B L da g
EUWETRR [ W SpCH EP L GV R R

-t E!J}?‘I—\'

4l el sl y el Chastie 3 a1 Bl ] ol Om Com s g e paad) (e 33

A S selomas 3530 2101 e Bl 10 L L AT Gilall ey Q3N caidall oy g2

z v Smaty LS o L1 AN i plll B A8 ) i padty ) s S £ b AN £

Sike sl a0 ) il ga ) 11 Rapell 3 5 O S Cum gl gl Sl pidies S
o) e Rl 0 A ) 138 gy el

29




S il s o b | it

SO | P

;lﬁlahﬁjﬁj,mui)h,@m'!wa;‘mg Pr. 1| TV QT It Bt
Mgy ] AWl Ll e 1 A g

ozl AASpall ¥ o8 L8

sl gy g Ay gl Ay g o o g 13y (pliae Oa sl 7 g padl g gdall (A

~rg el pasall L4 A8 sl =

il atad il e Ciea A5 jall sdn g ¢ Ay el Co¥aall ilaaal g gl 3l i s S A
US55 s ol phuai Y s sl g oladly B gl e e laie Yl ol S ) (g Samy 8 ol
_ Gkl i ga g pll ) a gl

1t g ) gl Ji13 S -2
-k (e 50 ol ol JA2 Sl i

- - 4R ds o .
o sy el soleadl y ol iy Bl g ) Y1 ) Ly S € Al JA G T
46 jall 2 Tl fhay el gl Gk Jata Aalia ) JLBY N £ 508y sietnall il sle O e B8 sl Jgud
Aol sgan s T al - ey a1 Gy gan DS o gl 62 Bl phall mpasn o5 4
VST e kil




el eyl — 1_:...:...5..'|I-

o Al gl @ QY1 (VLY gead

-1 Al J1 45 a0 .

alall e a6 il Cum Al 5eS acboadd y 7! 5N (BIA e 4 Ll Sl gkl G (A geall)
C (A3 9am) Aund ) A pally 3 sl A1 RS AS el g 5 5% 130 g gasall Jll e Yl
Ay 3l

el ol y aetomay a1 pustio y AU e y S )y Gl gl 38 g o Al 1 Sl
Apatadiod s ol 3 aday dala
A 5 (V1)K daia L Vi

31



g el daa gl — A uallf

sl ) B ey il g (VA 1) JESI A gl =Ll (VY -Y) SR

o ocagalsll Aoy

JVE e el Cus el ge J) ol e g gl e AR Sl )
il 3 ym g S e Eiaal Ui 500 5 e 500 (el p g 0l 13k il g slamall ppncal
e s p skl (3 5 S 6l Al 1 S i o S8 g Sl N N

oo N dgal gty Ad A0 gl Y
s K R S g el o I Jasall Agad gl 020 A A ' Bgal g 4 Agal gl oda

i ) i il gl 5 e B e A L gt g 0 Beed M8 e oastll 5 3T W o 2 g sl
i D e s Agal o o o Lus




s Sl s gl — Al el

o sl g (V1T Jedd

- Al N1 A8 N

el e a5 g Cum Ty g 3z Linall y ) o0 (5 5 Lgilh 3 gl (o (gl
9 (A gam) Raned 1 38 all 5 (3l plall Jals Y1 A8 el g 0 00 1305 gamall Jyal st Sl
DAy sk

EIIJ";-" elima Jua¥l alic ¢ QB e g o ity okl gall A5 o oA Al Il A8 pali
Leatadial e g 3l ader Auala
g ('\ﬁ-?w _’.(\ U-*w 4=.m_HLu I:'n.l_,

31




o Jeamall ....ﬂ...c_u."l — L,.l':":l"lil' ,_F'..a.u'-

il 73 ey i B (1A -Y) S0 . Ay gl sslaalh (1Y - Jean

a lgalgl haol¥

YA e gl Caa gl Ge U1 Bl e puaad gl e A Sigal gl 0
JA15 agm g A (e Rnal Lo gl 630 5 Capsal) )l pladid g 0l 138 Slgn! gl g amall el
o g ] o S B ) Al 1 BN s 5 81 5 el ) U 8

“a(aa N dgat ghy Akl Agalgl )
5 U JA1 IS )y el i ) Jaad) Rt gl a3 b B S g gl 8 Zgal ) ol

A 0 il ol gty s 0S5l LSS a2 300 Saeel A e 0S5 ol W) g2l (g el
et sl e e Agal o)l 0la of LS




5 el wdes gll — (AL Juall

Taals M U Al A B el B Gusall G LD Slasiul gy el sl sdgd LI

SN 8 Jalal gy elim) i b nS S peee 3y gl apiall) e A1 G sl
e cla)y dgn o hadill alge el peall e Py o KD ahasiul Sl LS gl iy @)
Agai gl a0) Les Gl Jsle e la 5l alaaials dgal gl o8 S paad Bus 5 A Aga e 2 e
agle (g Lae Laliill o le s Lgilian g dadl ) &y jlana Aualy | pae lals Ll Unay oUagala Yiaa

Bdlalll) gAY cilgal gl B LS ol ) K ek dgal et G SRl o oS3 yaall Gpa
A A giall g du gl

Mam B, (k)

g0 dgal gl (14 -Y) Jein

oA dgalg -

Jiasll oo 55 uanly JE& Dl ia: Fugmy el SO iy e Al sl 2a A
i 5 5 LS gAY Clgal B pasiall pall 58 ol Ll L paiidy o Agald) 4yl
) 5 2y jlame il T e s Lt Jam g g 81 gl 11 B LS il cilasill

33




sl ez gt — ! i)

Al Agal ol oY -Y)JEEN

-1 Ay gladl Agal o -F

e sl ool 5 R S Al e Al Al sl F Al L5 e dgal ) o2 LS

saall e £ g e I plast)  Rasatid) elamill Al ol cp el @l Y Masdl jaiall

plaatals dgal gl el O el ua gl B (s 3 lan ke clley Bga e Bl B ge ]
Bl gk ol

o SOARIEN ey agag pe al) Gl a sl (B gle Ayl el ey Agal ol 23
gl i A it ol f g i Ll U siils o all o W gl Wi ol Lea
(AN Cilga gl 8 LS el y citaill a5 o5 LS 558!




$haad] Lo gl SR L)

Aggind Agalt gl oY 1Y) el

sy Al gl ot

B o Lng Uin paitd y o a8l Gk i ) (B gl A i gy R ol
A Clgat ) 8 LS el y STl a3 60 LS s pA Y1 Slgal gl B paitudll jaall

B 20 BE B8
‘g Bl ===
§ BH ewawre
HBEW
i BER
:H HE
(B BB
(R RE
g BE

B Ee
HEE

——

35




(5l e gl — (ALY (Juiblh

2658

AEEd gt

I:ﬂEI| nﬂlm:un: -

e =3 (| [ g e

. (==l 0 3 wen

:_ ||l‘ II gglznnnq

w == || j;?"’m

lu_i:l"_'_"u:m

e ﬂrfml

- : w

A Lga ot o(Y - -Y) el

-1 A slad) dgal ol -r

an (sl i 1 Rt S Al e Bllalll Agal gl 3 4] L La Bl Sl o3 S

el e Fg e 80l 5 Tasatid) el Akl sl e N i 1 Jasdl el )

alaiuly Agal gl adh Cijal Cun g 58! Rga e 2 an Jlaia clhe] s G e el gise ]
Bl dyb e mla

b RN e dgmy pa pa W) GBI s ) Bl ) il e dgal gl la 3
Cilgal 1 g it jaall g s L U pastily ol e Unpale Vies il Laa el
(A gl gl b a8 bty ladill a5 5 LS g R




S A J il

g_iLJ'u'?\ a5

i adia V.Y

‘__’_11_...1.3.1')'1 adasall] wddk T.T

Jaxdl A8y oo g Judadll 4 B il jall Yo

Al A Y
A —al 2.7
;LLI I:I':\II| J—ﬂ];l.'l.'| 1.Y

Andilunall A gosdad) sl yall V¥




(5 Joamal) e gl — B

|

BA 28| g © nER 8R!
e
i (SES ﬂucmur-n-

[ t::l“rj [l g ooos .

z : = | 'Eg:u:um: ,

R EEm |
o W T
¢ —| nEumm
T —

ARl A gl 1Y ¥ )Jen

-1 dgygiall dgal gt -

o ey A iy LEY S0 J2100 O Al Bgal sl (A Ul Le St gl st S

seall fa Hkﬂgm;i&da@xmm;m&w@@lﬁw@u

aliTdy dgal l odn D jpdd Cum 5 Al A (3 A Bl sloely ga (e Dl g sl
skl gl ezl 3

ol e dga gy e gAY BAL sl Glghe Al gl el Agalall sl 4
gl A paatadl jaall £ g8 ot Lnd la paiily ¢ Gl e Upale Yiea il L el
AN Cleal ol L3 LS eluladll y chail) s 5 550 5 aYI




5 foanall e ) — B

B9.38 9 2 nBR BE
nluamﬂm

. (= | numur.u:-

X R
EE! unilltll:ﬂ:l.

e || Dol enem |

f ilm EEm
o W . g
IR [
am

WL

Aadd) gl 1 1Y )8

R TOC EPRTC R

oo sty G D A BN Ja e ALaZl Sl gl B agll U0l La gl ol JlAE

aad e B e 1 aadiad g ATl clanill Aalail i oo S 0 Teall il

plails dgal N ola el dum 5 Al S 0 38 an ke cllao) 5 Aga e Dlalll wge
sl Jgle o pla 3l

R iy dga e gAY Bl G el (s A sl el eal sl sda A
cigal ) b aasied) saall @ g i Liad Lin asaSuly o el o Uagals Yl il Lae il
s AN gl gl B LS elubatll y il w5 45 LS 5 AY




LT

=F ‘_.-i.l. L

Eaoiall Lol Aol 8 el 580 i Al NS0 iy S O Ol s g phe Y
o Jal gall el e a3 3ha e M il Uy (e @m!JdJ?ﬁﬁLdi@;qayihg.,jLz]4|ﬂ
ﬁthmdﬂmyajml,gjﬁ‘jmmﬁ

ae b b ey piall il e ey e bl ppaad Aes (e 1l
Popge e g J Al ¢ Al aBy) Lald) it A el e Gyt il o) gial
iy o yoatiall sl da¥ gl e iy 2N Rty Sl et e 2y Y 1H LY
g sl e ) Bl il alelal) B Cyng pealiall adg) A8 £1 5Y1 s i e (Leal
ol £ 5 pRall 5 oSl A1 pealial] Sl Ly lhey 13 i 1)y i gl A hanall cilaba )
: dﬂs.,nwm.—ﬁd:d:-aﬂda‘aagu&dhmuia,iﬁﬂhmmud&ﬂn@-

F il A0 oSl ALY et s FC L P L EPE 8

37



Ny

{
=}
e
I
|
b

- H’-JLIH—.ITI ,:.l.pl...d.lJ 2l YT

@l gaas e ol e e Jgemal) g fg e Y S pumeaill e pladl gl
eady sl R dogn g oz 0B b oINS O Top A S 554D paaad e g BELEY g Rl
Ladia o Bliall clgll i by o slladl 8 gf B pdisadl Jaal) ol gu dide Aadl 4l Jeaalll azea
A ) Sl Bled o g ad g gl slasiuall

eabiall L2 plaliall psana ga U g e 4 bl oy g3 AL asencll 0 gl
(Buikling Code Requirements for Structural Concrete (ACT ) oS 53! 3580 Gy Alaad
Chas! zadly ¢ Jlady oal (8255 (DIN 1055-5 ) oLl a8l SV ey g ¢ (318-02))
(U.B.C-97) phadiul wlud J 34 30

o Ugmanll g dul iy JuSia JO4 f g plall AT Ayl gl G e pana plasiily
g ol ALSTa A0t i daketin padi g Al Al gll (g g Clinad o g e e

- e el ALY ol dnad oy R

Aghi sesbiall adalia L) e alas L o Factor of Safety ) el e .
lgie Aa30l Clalga ¥l g g gl leat e 5 00
e Al AHS o AT Railin ol g ol 3l g Gy e (0 \ghiiad B o(Cost) 428581 »
Adsl 03550 1
W3 lagh gl i Cus e (Serviceahility) Jasll el dadiae 25 e
gt g et plaidl e Tl 5w AN (Cracks) izl sl 5 (Deflection)
REAPY BN PSR PR % 0

s chaat &y g Jutaz y Ay JBaN Ciad) 38 TY

s e 4 Sum ssanatlly Jidadll dles TP s LN i ey et o e By I Bl il 5
a1 sgany ks RN il S 3 g S et s 18y e el ) )
Aiall Jaalh 48y b g (35T sl ppaatl) M o gl emic S e 4315

38



'I.-;--"l' ‘:I-‘-ﬂ-l-: Al

_',-u.i..".ll - -..:

- P PR

tJMuLﬁhnﬂ1jiJJ_n11uﬁhrhddﬁﬁqu—m1m ,_}_,gf;j._n.'lt"i’;.g h._.i"i
L;dlhhtyllrﬂw.hii:laﬁul:lu_ﬂ_h‘ﬂhag fﬂuu]‘ﬂlww;@ﬂlh_ﬁn.ju}ﬂ_}di

e Lgid g g gl Jue Sl Ul Ge 353y e o il panl Adee e i aldl ()
Agpeedele gl J ALYl ¢ Bl Al (e 20 S il Lo T pustindl el gial
Aty it ealidl st Jal g gkt tpde ks A ASSY Sl saad e a1 GV
s sl e M) Ada) i) bl (3T sy sealial edgd Raliall £1 51 G U s Jaal
A E 0l 23 S B pualinl] Salt gy callaly Ve 8 g e g yall g jlanall Sllalaiidll
. S ) e s U guapll Ul G g piall b a0k 8 U Lgpapacaly L Jaladll o

£ il L_,S..l‘ ‘-',}“..u"i.‘l J..n'._'iﬂ l_l.-..ﬂ}rjﬂL_iPJ.-ﬂH |y U"iJ'

37



-t i sl Lhan YUY

al il poan o Gl ta o Jpemall g0 B g te o A macal] G pladl il O
Jasty gl &y i ey oz g sl sd5¥ 5 O Ran e il A gand pglde g ALY At
Aatha o il e gl i iy ot e ) bl Jleali) sl adie Rl Jaa ) gen
Al B AT Slel pa ma dd g s AASTLY

kil A B! A g i Vi g pia 4 g O 3 LYY el 8 1l
(Building Code Requirements for Structural Conerete (ACT ) el 380 Al Al
Joaal ssatly o Jiady el JE2 (DIN 1055-5 ) Al a8l el s (A5 ¢ (318-02))
N(UB.C-97) alaaid siud J 57 3

o Jpanll 5l flag iSia JS2 B g sl sl gl geal il Gm Ao s platidyy
g el AL AT s i g Al gl g il il p gl se e g

e el ALY peolidl aaat o M

ALY jealiall allie sl ye 4iisS 5o Factor of Safety ) o=l e .
Lt Al il 5 A Jaal e 8 00
L Al A R Apudia whalia y oLl 31 ge g ol 5 Wiiad S o(Cost) S8 e
Alal e aadiid g3
Ay dga ) st Zua e (Serviceability) Juill Al Aadie apa e
gl g el sl e W i3 A (Cracks) il Ciss g (Deflection)
Ladifaall alglt g 5501 e

or et iy gl g Jalail p Ay RN Sl a0 TLT

eI e & g eyl gl e sLaTf g abiil icim iy oty o 2 B AR Al el
Jean ) iaty sy 0 ALY gt A 5o g S s Badl iee G (35 L ol () J g ) 5
Sl Laadl &yl y a0y ot sllnall paacaill N pem i S e a4l

38




-z dglaal) 5 08N 4T

Cilagai ol jal gb Sl Fogste 5l asanals oLl 08 da 0 Al o LR ahl (e
Tl Tl L) e g T gl ol o gasla a1 g g Vgl g g Lghand 38 A pual 3y il
Sl hi_’ R PR Cgl.a.'.:l_! J'I.\:-L_I a gl o R g e 2D Sy bl ﬂ...n}]

gle a0 A il gl fand a8 gl i i e A il
RN PTG [N TP PR [ Yl [P BPYY

Miﬁi@ﬁd}mﬂjlrjngﬁldaLtﬂhul_ﬂ J-:‘sﬂ"u_;ﬂlﬁs_,l_ﬁi.
Modulns of Subgrade [ KN/m?] <l g (Yaul 23S ) sy & 5 2] (PR e VR |
Vil e g e ey gl Ll Lslall ) pradl Jle il sl e nall ey | (Ks)

- JLALT1 . 5

e gl o) 0 Ldeatd Lial panad pp L2 o S A gl Ao gans Jeayl

Lo ety Juaa colain Aglee 8 Una gl 0 Ao 380 Lo cony Rl o 10 B0l 1m0y

i e dea J8 N 8k g ol 3a Ly ¢ RaBiadll LAY poaliall LIV aseadl e
e bl S g L2l o s s e sas e Jsal

- s Lz g o 3l Jlanl it (S

39



- __.._ilu-i..l-:hfq ‘L_-l.l.ﬂzll fiE 1T R

bl s s Gl e e dgeanll gh @ g pte 6 AT psacatll a pladl gl
Jaads sl A da g g o by WY G G0 Baa ST G il miasd o gy AOLEIT; daig]
dadia Lo Saliall gl el g oo pdbadl g5 gl 5 3kl Juaalll ol g 4de Aail gl Jaal psea
Al ) kil Ble g paad (g sl lasnuyt

paliall ALY alolil apansi o8 Lie g yia A 4 ol 3 o 30 AN spancill 5 155
(Building Code Requirements for Structural Conerete (ACT ) S il 38N | Al Aldal)
Sl asadly « Jady el J8& (DIN 1055-5 ) oal¥) 2580 SHSD Jang (B9 ¢ (318-02))
A(UB.C-97) plaatol sud J 34

A dsanll g lalt ey lelSie J80 & 5 peiall Pl yganal el 0 Ao pana plasidys
8 3 pall AL i Cildalais i g Ao Badl ) (g ol calingd i e Lo Al

-1 el Pl L) el s Il

ALY poaiall wlalie A} e 4Riiad % o Factor of Safety ) el dale @
Lo ATl Chalgal 5 s ll Jaad e 3 503
il AAS o RS Audie plalie g elidl 3l o (B 3o (5 Lehiind o o(Cost) WSS @
Adal (e @385 (A
N daga gl qusd Cus e (Serviceability) dadil i date i e
sl g et il o Gl 5 ) (Cracks) SU&SS0 wisd g (Deflection)
Ll il ol g8 .

o Jaadl Ay ghy Jubasl § 4y BN Sl ol ToT

LSt e AT i (paaly Bl i AT s pLD oy gy i3 ¢ i Tyl B 1 a3
Qa1 asind s asm (S LA ealiall At 50 o B ol e (G s e ol ) Jgee ) (8
Adial Ll 4y sl g ¥y ot slnadl pancl ) gl el JE e Aadl

38



LB o glt - SR Junil

: Way « (Main Loads ) il I Jlas¥l V.o.7

.(Dead Loads DL Yl Jsit Y

.(Live Load —LL Rl Jaill Y

) Sy IS ey Ll o3] AT Ragrle s Tl JasYl g
R 0 DT

, Jlealyl JU 5 (1-7) p1y Jedi

-1 (Secondary Loads ) ( 58kl 48 ) 435000 Jual) T-a.F

gan 3l g g pall oo el cadh g A all Sliad) e Tl LS e et
Cugmy ndl AN A ) e saal Jual b 85 A G ) Cpe adal 5y (el Ay g g
el i A Y 3 e LS g Al Loy 20




{ Amy % E ] R PP
i §| e ) - L

-3 r'.&"‘l'i q-..,.....n:ll AN TV

el guan e 00l isa e Jyaall g fasde s GEY meaadl e plad) o
sy ol R gy ez o8 gl WJOY 3 O La 80 5 and gl pe ALIIY  Apaigl
Readla le Ligadl clgl e by bl e sl 30l Juaal 6l s adde Sadl ) Juaal) pen
Al Ralll Ble pa wa 4l g 55l laadl

aiall AHLEN plalil pan g Ui g pa A 4a gl 3 e o3 AT anadl 3 1561,
(Building Code Requirements for Structural Concrete (ACT ) S s 2580 Gulais Al
Jaal awnatly ¢ Jlaiy ool JE& (DIN 1055-5 ) el a8l SVl (may (5 ¢ (318-02))
(U.B.C-97) alasiud giged J3¥ )

o Ugeadl g dul iy ulSe (8 g el A Ay gusnall mal ) (s e pana pladiulyy
B g el ALais A0 Clllalais i g Aule Al gl g gl Alad p glia e e Bl

= e M REY il el 5y il

AgLa) jectiell alslie ASA| pe Aliiat 23 of Faclor of Safety ) o' Jd=
Lgie Aatill labga! g ool JasS e 5,08
L ALl S TSl L ia wlalie g gl 21 ga s ol e Ll ply o(Cost) 4w
adal o PRCRTR
9 Jagw ¢l isd Sus e (Serviceability) Jadll Sl dade 2 e
il s emadl il e Glo iy 3 (Cracks) Sl Giss s (Deflection)
Ll ddadl algll g K2 @

oo ) Rl gy Jaladll g 4y BRI Sk il YT

Lels e il Sy caanadl p il Sbes WLaTY s Gl g gy st o A gl Al
a1 gy e S R sl 53 i 8 (B lan 3o 085 e ol Y ¥ Sy
el Gl 43 sy g e plnall sl ) pa ] emie 8 e Sadi )

38



s Ltay « (Main Loads ) desi ) Jlasl) YoouY

. (Dead Loads —DL fizd Juatt 0

_(LiveToad LL el Jwatt ¥

sal Yy O Ltn y ) a3g) paaTeY! Tl (a ATl Jlan) b
:..J.g.-.!i [J-ni'l" o

_;ﬂ.ﬂ'ﬂliﬁ'ﬂl 3 {.‘l_?"} I.'iJ ,JS..."-J'I

-t (Secondary Loads ) ( #3ksall 3@ ) 435300 Jlaalf) 1-0-¥

s gl el sadl g Al pall liadl fe gl M) e i
O I PR I N T (8] I8 [ R ) » ESR PR Py (e T L PREPR R, TP B
| il 150 (T Y 8 LS Bt 8




Lk -V (L L N
et ] | s pul = ) | el

~x gl it A Vo T

wilie o g3 ¢ (Aailel) o) RALEYI jealiall 3y oo Ll A0 el 4
aila o5 cld Ja¥l sdn sy o Lisf AU pualiall 51350 of o Lol RAEN 513501 el < lga!
Gy g s S Tl ol el B a5 K B A Lo b e Tl A ol gl e il e

A el b Al o padl SIS p ol JUS Ga Jleai) eda

il 5 kool ans y Saoktodd) A pals il A ol g iy el (i e iy
6 o) 5 iz D) e iaell At ARSI land) g e o) page Sl Y1 Juael g ¢ s il
S0 e il RSN e (0 ST ) b geadly | A pemdll T 51 g Smally Bl o8l el 5
L gl Jlas 183 8 Cues LaadTinall 2 gall

AN jealiall 8 Ladidheaall 31 gl A gl ABEEN gy (4 %) dpin

5. Weight (KN/m?¥)ie sl Ll (Material) 34 2 o
24 (Tile) B3 | 1
22 (Mortar) 4y Ll | 2
17 (sand)de | 3
| (15-18) (Hollow Block) £ Al el cighll | 4
5 (Yetong Block) &5l wsk | §
25 ( Reinforced Concrete) dstual Adwedll | 6
22 ( Plaster) éwail | 7
20 (Backfill ) ( mkl) 4433 | 8
78.5 (Mild Steel ) {5 ljeial 4l | 9
0.10 KN/m* (Celling ) 5 jsiesall udbuad = 10
0.20 KN/m? ( Installation ) <yl 11

a1




i s o] - EIEY el

sl el Y ove Ly

gl CYlamiad gl ¢ ddlina LTl oSy il LA 5 Al L i et 3l Jlaall a
_qﬂ.'l.'rll_l}mﬂ Jmll_gui_)s_p.l'l_}hj_q.d'l r_’.n:n.l'ﬁ'hﬂ:ll_,.'lhlu‘.ilnl#j

il e 2yl vl Lgie Dy 308 e Jia : AgSaliall il RS v
i El-lﬁ_’cnil_ﬁllﬂjﬂ« }iﬁ"j!ﬁJw'-{_ﬂhl_wiitﬁquﬂ}'m&mﬂﬂ ¥
L4 yaalt i gall 9o damal pe ASSEY a‘}'iﬁll_,t;.ﬂq_uﬂ E_‘H-féﬂ_j

Clelall fme ! fums 3 ey el alaadad COESL CRlisS sahait Jlasi v
_wﬂnmjﬁMJaTnu1ujﬂiiH_ﬂjm_’i 'SyLl,(..ﬂ i

Ltall ol P L2id) s Qs o B 535n o S5 0 sl oy ciisll Jal - v
cilail I

g Gl el ) L8 jeais S e Al sl Jlall o (Y-T)0s0d cany
s sl Jaay!




ATY| e 3l - 2N Lok
-; ARESAN  Jlall A Al Jlaadl Jgda (1-T) Jea
| Live Loads (KN/m?) ~ (Type of Area) Slaludl 5 S0 A |
( Car Parking) gl i a

5.00 (25KN) oF Lis A AN AN Gl all il e | 1
2.50 (25KN) 2o b 25 Y A Dbl g S jaad) il 4
5.00 [Restaurants) aoblaad) 2
1.50 (Roof) () gl S sy 3
4.00 (Mall Shopping] Jsdll ctias 4
4.00 g (Stalrs ) gl¥) | 5

i 2.50 (Offices) =301 | 6
4.00 : (Corridors ) @ijeal | 7

| 10.00 (Elevator) #esadl | 8

[ (1 KN/m?) U /s (Partition) <kl gkl d;

-z Aglll Slaalyl ¥ e ¥

L 1 gl Juaaly B Jual Jadiy Al Qi gl Ge 0 Juall
Jaﬁ;g,,sstg,lnduﬁj_g,.n_,_,a.ai.mhau,;,.ixas..'gu_i e Jlany! ada g 4 3l Naald
3l ada sy Aol dlia W) g0 a sl Cusy ¢ Lggal 5 Al Aalill Baay e adady ¢ eladY
ANl el 138 Aaaaly o el U Y5 ¢ A padi o4 Jeall 03 aiaad B lgle adia A pusliall
B el A Ll g il e

s oL B Gl L Ly

13



P Lok | ISP By Y T

-z E_}:LTIJ.AH- !

sl alasiy 5 el sl o Y A e S e gl Jleal a8
o (g Gl JasWI B8 cam ) e i pall (T-T) 8

ol b e ) s g B Jlaal T Sy (Y-7) s

‘ Gl 3, | (KN /m2)(Snow Loads) g 520 Jlaal | (m) Adls (h) o o oo LA plis
|

1 0 250>h

2 | (h-250) /1000 500 > h > 250

3 | (h-400)/ 400 1500 > h > 500

4 | (h-8125)/250 2500 > h > 1500

6 gz 5 g gl pehuse (e sl PS5 gy Gibedl B e Jgne I Tokziud 5
- AT ) a5 EU 2l e ( 2 910)

Snow Load = ( h—400) /400
=(910—400) /400
= 1.275 KN /m*




P Py TS L LA S

s tL_“ﬂ'l ;j-n.h!-- T

sl de gu = Tadel F’iL_n_JJ'I Jlaal zpaadly ol e 28l o & jp’t'l.}_ﬁl aal
yng o Rad e e dillal Sun Gadadpay el mhi e L3 BLE ) il S A g peall

LAY ol gt e asanll g imiiie gl adpe aipe s L)

sekay 3y ABY) LY 28 a8 Lo Jyemall (DIN 1055-5 ) (At 3,80 ddel pdone
-“’];ﬂ_;g.lu.&ﬂ[f. =Ty ,;-i_;.'_!_,."l._'hﬂ r.!.‘l:i-'.i.n.fl._'a_’i a0 Udm\qju;

- o) Ly

o gatiae (a2 B 5| o Uyl Saaliall a2l (Wind Velocity Pressure) : q
. (ﬂﬂ!m‘}mﬂ, Jw u-h__;"i'l f.'.'h""

Amisee) plot et 22 0 0
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Table (3 - 4) : Wind Velocity Pressure (q) According To The German
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Height Above the surface . [m] 0To® >8To20 | >20Te 100 | >100
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Chapter Four
Design and Structural Analysis for Element

il

4-1 Introduction

4-2 Factored loads

4-3 Slabs thickness calculation
4-4L.oad Calculations (1 Section)
4- 5 Design of Topping

4-6 Design of Rib

4-7 Design of Beam

4-8 Design of One-Way Solid Slab
4-9 Design of Stairs

4-10 Design of columns

4-11 Design of Basement wall
4-12 Design of strip footing

4-13 Design of Isolated footing
4-14 Design Deep Beam

4-15 Design of Shear Wall

4-16 Design of steel stair



4.1 Introduction:-

Conerete is the only major building malerial that can be delivered to the job
site in a plastic state. This unique quality makes conerete desirable as a building
material because it can be molded to virtnally any form or shape.

Concrete nsed in most construction work is reinforced with steel. When
concrele strocture members must resist exireme tensile stresses, steel sapplies the
necessary strength, Steel is embedded in the concrete in the form of a mesh, or
roughened or twisted hars. A bond forms between the steel and the concrete, and
stresses can be transferred between both components.

In this project, all of design calculation for all structural members would be
made upon the structural system which was chosen in the previous chapter.

So, in this project, there arc Twe types of slabs : Ome way solid slab, onc
way ribbed siab. They would be analyred and designed by using finie element
method of design, with sid of a computer program called "ATIR- Soll ware " to find
the internal lorces, deflections and moments for ribbed slabs and by using the
previous program and "STAAD PRO 2006".Etabs,Safe,And Sap2000, programs to
find the internal forces, deflections and moments for One way solid slab, and then
handle calculation would be made to find the required steel for all members.

The design strength provided by a member, it is connections to other
members, and its cross — sections in terms of flexure, and load, shear, and torsion is
{aken as the nominal strength caleulated in accordance with the requirementis and
assumptions of ACI-318-02 (9.5.a) - code.

NOTE:
fe'=35N | mm* (MPa) For circular section but for rectangular
(fe'=35*%8=28MPa ).




4.2 Factored loads :-

The factored loads on which the structural analysis and design is based for
our project members, is determined as follows:
qu=13DL+1.6L.L.

4.2 Slabs thickno¢ss caleulation:-

Determine The Required Depth Of The Joist (Rib) Based On The
Deflection Criteria From Table 9.5(A) . The Minimum Required Thickness Of Joist
Is . For Fy =420 N/Mm2 Grad 60.

v' L/18.5=32/185=0.173 m , for one end continues .
v' L21=5.71/21-0273m , fortwo end continues .
v Li21=529/21=0252m , fortwo end conlinues .
v L/18.5-6306/185 —0344m , for oneend continues |

(Control)................. ACI-318-02 (9.5.a) .
v L/16=309/16=032m . lor simply support
Select h=35cm

Determine The Required Depth Of The Joist{Rib) Based On Max
Moment .

Max moment : Mu = 35.1 KN.m . Chose a reinforeement ratio p equal to

aboul :-
g, L0 L SO R EAR IRt S from Table 6-1 ,ACI-318-02
As fe
R L T e I ST  =—=0319%8, =
fe) bd B I
BB  cvensonsrmrnorsarsaramans (fe'=28 N/mm* <30 N/mm®

fy =420 N/mm”
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£, =0319%0.85 2> —0.01807
420

p =0.5%p, = 0.5%0.01807 = 0.009035

. F;J_ﬁ’ L u.mgnfgsuzu —0.135525 ....... From ACI-318-2002.
G
M 9% @m)=10.125
POy

- Mu = f s =0.15m
_‘il._f';feﬁ‘* a{]—ﬂ_ﬂ*m}_iﬁ;ﬂ*zﬁ*lﬂa *052%0.125

h=150+20+6+12=188 mm

We are Seleet h=35cm.
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4. 4 Load Calculations (T Section) :-

4.4.1 Calealation of Dead load :-

Weight Of Tile = 0.03*0.52%24 =().3744 KN /M
Weight Of Mortar = 0.02%0.52%22 = (0.2288 KN /M
Weight Of Sand —0.07*0.52* 18— 0.6552 KN /M
Weight Of Topping = D.0*0.52%25 = 1.04 KN /M
Weight Of Rib ={).27%0.12*25 =0.81 KN /M
Weight Of Black =027*0.5*10=1.35 KN /M

Weight Of Plastering ~ =0.02%0.52*22 =0.2288 KN /M
Weight Of Installation =0.2*0.52 =0.104 KN /M

DLy = 0.3744+0.2288-+0.655+1.04+0.81+1.35+0,2288+0.104 — 4.79
= 4.8KN/m of rib,

4.42 Caleulation of live load :-

L.L=SKN/m’ . weight of partition is neglected  ( L.L > 3.8 KNim®).
L.Liga =5%0.52=2.6 KN/mof rib.

4. 5 Design of Topping :-

The slabh reinforcement normal to the ribs is often located at mid-depth of
the slab .to resist both positive and negative moments.

4.5.1 Loading :-

¥ Caleculation of Dead load .
weight of Tile = 0.03*24%1 =0.72 KN /m’
weight of mortar = 0.02#22 *1= 0.44 KN /m”
weight of sand ~ =0.07%18%*1= 1.26 KN /m"
weight of topping = 0.08*25*1 =2 KN /m’
DL jomt = 0.7240.4411 262 = 4.42 KN/m® .

v Calculation of Live load.
L.L e = SKN/m’.




¥ Weight of Partition is Neglected , { L.L > 3.8 KN/m*) .

Wu=(1.2%442+1.6%5) = 121.304 KN/m.
E ¥

W= w, *1 _ 13.304 * 0.4
12 12

=0177KNm.

Je'=0.8%35=28Mpa

- 2
Mn=0427" %

1*0.08°
=042 28 * L

*10° =237KENm .

¢ *Mn=055*237=13035KN m.
¢ *Mn=1.3035> Mu=017TKN.m.

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

For the shrinkage and temperature reinforcement:

As = p*B*h=0.0018*1000*80=144mm" / Im.
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Chaprer Four — Structural Analysis Amd Design

4.6 Design of Ribs:-
4.6 .1 Pos. Rib (RO5) , Ribbed slab in seventh floor .

% Material - |
Concrete B350,  Fe'=0.8%35=28 N/mm" =28Mpa
Reinforcement Steel , fy = 420 N/mm® =420 Mpa

- - ]
| . At P
! [
. + - W o s——
3 - % ERER LR NLY
I
o o
] JHLGLE
v Y 2 = 5
Seventh FLoor

m,——""

Figure(4-1) : Structural Position Plan.

4 Section :-

[—— e b [ P sprmafime Sai g —

5

Figure(4-2) : Section of { Rib).




Chapter Four — Structural Annlysis And Design

o Determine The Effective Flange Width (Byi) According
To ACI-Code £.10.2 For T-Section.
by =L/4-324=08m
= 16T +hw =16%0.08 10.12=1.4 m
=¢/cspacing=0.52m  (Control) .
* Requirements For Joist(Rib) Floor According
ACI-318-02.

QT O s vonissiars s s i sver. Slect 1 d=40cm
b O s o e S et b select : bw=12 cmo
h =3.5%8 =3 S%¥]12 =42 M ..ovverensnnnanaaes SEIEEL h =353em

Tf =1/12 *d =1/12*40 =333 cm .
for permanent fillers between ribs (Hollow block).
=15inch=38lem ..iiciiriiaiacinen... select TF=Bem.

% System i
One -way ribbed slab :-

E— 3.20 lnL 571m 1 E,Hm_éliﬁ.:lﬁm—é

Figure{4-3) : Spans Length of Rib (RO3).

% Loading -

v Calculation Of Dead Load :-
weight of Tile = 0.03*0,52*24 —0.3744 KN /m
weight of mortar = 0.02°0,52%22 = 02288 KN /m
weight of sand =0.07*0.52*18= 0.6552 KN /m
weight of topping = 0.08*{.52%25 = 1.04 KN /m
weight of rib =0.27*#0.12*25 =081 KN /m
weight of Block =0.27*0.5*10 =1.35 KN /m
weight of plaslering =0.02%0.52*22 =0,22E8 KN /m
weight of installation =0.2%0.52=0.104 KN /m
D.L 7o « 0.3744+0.2288+0.6554 1.04+0.81+1.35+0.2288+0.104
=4.79 = 4,8KN/m of rib .
¥" Caleulation Of Live Load :-
L.L o =SKN/m"
weight of partition is neglected  ( LLL > 3.8 KN/m’)
L.L fuy (for rib) = 5%0.52 = 2.6 KN/m of rib.




Dead load - Service Unibs-kN mate

4, 4.0 48 | | 4,
w!- r y l vl ) ‘b 1 i ; l B )

32 ¥ 574 1 529 1 6.35
Live load -
| T 1
1}m l 1F] zt:-u 260
¥ i ¥ ] g ¥ ¥ | FU A |
32 5.T4 5.29 [ 6.36 i
i 2 3 4 5
1 ! 3 4
A oy r T E ——— A
0§ 26 07 5.01 or 459 0.7 5.81 0.4
- L 57 5.29 6.36
—_ [ !
- |
a5, l
12.
AA

Figure(4-4) : Load Diagram of Rib (R03).

_Mnmescis
a
5 2.3 B T
ATES s 188 AT A
e e | O .
25 gg s s n.iI “"1‘1_.,‘”# 127 “‘\‘uh . ,ﬂrﬂ
20.4 o
1412, 208 288 |, a2sa | 238 | 294 | asz B am |
_Shear
_— =T ars 2V 4 4284
= "__,-". 'I -'f. -‘l .,-"'f
[ ---"'"' L L .-'f ek -"R'Ff & M .--"’Hf i
s L = L _-.____..--' L !'__..-" L1 |
]EI'; § 81 L ,f,."’f g —
- - = f-""
e 264 s PR
' ' W =
Figure(4-53) : Envelope Shear and moment (Factored) kym
Diagram of Rib (R05).
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+ Design:-
¥ Design for positive Moment for Rib (RO5):-

a)  This Design of span No(1) ,L=3.2 m
by for T-section is the smallest of the following:

br =L/M4=324=08m

< 16T +bw =16%0.08+0.12 =1 4 m

<c/c spacing = 0.52m  (Control)
=2 pse Mu max. Positive for span = 0.8 kN.m .
== determine whether the rib will acl as rectangular or T-seetion:
For a8 =tr= 8cm
d =h - cover — @/2-stirrups = 350 — 20— 12/2 -12=312 mm.
¢ . Mnf=0.9%0285 /. *4* b, %(d-1/2)

—0.9% ).85 (28) (0.08) (0.52)(0.312-0.08/2)*10°
=242 4 KN

pMnl =242 4KN > Mu =0.8 KN.
Design as a rectanpular with &, = 52em

JolB e 420 _ e

0.85% fe  0.85%28

Mul¢ _ 6.8%107° /09

Rn= X = (1,149 Nimm’
b*d’  0.52*(0.312)°
p=1(1- ,ﬁ]
m \'

_2(17.63 )O.149 ) ) = 0.00036
1? 155 \i 420

Asn = (0.00036)* (520)* (312) = 58.04 mm” .
# of bars = As/ Ag = 58.04/79=0.73
= Note Agp= 79 mm?*.

Seleet bottom bars 2 ® 10 mm. Total As=158mm”.
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. Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5)

AS o " (!.- h‘d}‘”[ﬁ: ! e, L (ACE -10.5.0)
-:EE 4

As L= 120 Ya12)> 2 (120 Y312

. 4{42C=~}f‘ 16512) 420 (120)12)

As . =1179<1248.............the larger is control

As,, =1248mnr’ > As,, =58.04

As =124.8 mm*
#ofbars = As/ Ag = 124.8/79=1.58
= Note Aaip =79 mm?
Select bottom bars 2 @ 10 mm. Total As=158mm” .

. Check for Tension steel yielding:-
Tension = compression

As*fy=085*f *b*a

27010 *420 = 0.B5*28* 052 %2

a4 =5 36mm < fcm — Design mib as rectangula

3
a 5 i e
,Ei', U 35 i

. —M}{ﬂ.ﬂﬂl =0.14

g, =0.14>0005 = g=039
= Dk

b)  This Design of span No(Z) , L=5.71 m .

b for T-section is the smallest of the following:
b =L/4=571/4=143m
< 16TF +bw —16*0.0840.12 =14 m
< ¢/c spacing —0.52m  (Control)
== yuse Mu max. Positive for span = 20.4 kN.m.
> determine whether the rib will act as rectangular or T-scction:
Fora=ty=8cm
d = h — cover — ®/2-stirrups = 350 - 20 - 12/2 -12=312 mm
SMnf=09%085 f *t* b, *(d- t¢2)
=0,0% 0,85 (28) (0.08) (0.52)(0.312-0.08/2)*10°
=242 4 KN




Chapter Four = Stroctoral Analysis And Design

gMnf =242 4KN > Mu =20.4 KN
Design as a rectangular with b, = §2em

mo=__ W = _ 40 =17.65
085 % fr' D85S *28

RI[: M -"ﬁ = m'4 .Iu _]"""1‘9:0.45 N'rmmz
hed® D.52*(03127°

_—Ei = “ EMH )

p= (X ‘in_ 2017 65 045 ) )= 0.001 |
7 .ﬁﬁ 420

ASig = 0.0011 (520) (312) = 178.5mm" .

Asrg =178.5 mm*

#of bars — As/ As ., = 178.5/113= 1.6
== Nopie Aq:.-];l': 113 mm2

- Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5).

As = Jd; (bw](d}z (bw](d] ................... (ACT -10.5.1)
Fra W25 G ¥z )= fizo0 Wiz )
= ) s
As . =1179<1248...,.0000rees the larger is conirol
A5 o =124 8oim * < As,,, =178.5
= OK

s Check for Tension steel yielding:-

Tension = compression

As* fly=0.85%f *h*a
2¢113°10 * %420 =0.85%28%0.52 %¢
a="7.6Tmm < Bem —» Design rib as reclangula ¢
_a_ T
" p 085
g, =32 292 w00 =01

9.02
E,:ﬂ-lhﬂ.fﬂﬁ.—.&ﬁ:ﬂ'.'}

= Ok

——=9.02mm




c)

This Design of span No{3) .L=5.2%m.

by for T-scction is the smallest of the following:
be =L/4=5294=132m

=

16T +bw =16*0.08+0.12=1.4 m

=g¢/c spacing =0.52m  (Control)
>=use Mu max. Positive for span — 1 1.7 kN.m
>> determine whether the rib will act as rectangular or T-scction:

For

a= y=8cm

d=h - cover— /2-slirrups = 350 - 20 — 12/2 -12= 312 mm
OMDf = (.9%( 85 : Lj-* bE ¥(d- t52)

~0.9% 0.85 (28) (D.0K) (0.52)(0.312-0.08/2)*1¢°
=242 4 KN.

SMnf =242 4KN > Mu—=11.7 KN,
Design as a rectangular with &, = 52cm

W=

= A 3768
085* fo'  0.85 %28

BRn= Mu .ldl = M7 JFGJ_‘U‘:E‘J'M

p=g=

E*d? 0.52* (03127

2min

m Y &

ﬂ:

Ao
ASny

L (1- Jy_ 207.65XK0.26) y 00062

1765 420

= 0.00062 (520) (312) = L0D.6.mm " .
=100.6mm"

4 of bars= A/ A8 e = 100.6/79 =13
=5 Note Agg =79 mm’.

Select bottom bars 2 ® 10 mm. Total As= 158 mm".

_ NS
+(5)

qEE

Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5)

(w Nd )= L [.!lw W Diidis o (40T =10.5.1)

Ar . = W(m N2 ):- ot {l]f} X312 )

As, =

=11T0<SI24E ... .coiovvers the larger is control
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Chapter Four - Stroctorid Annlysis And Design

As o =124 Bmm* = A5~ 100 .6

As=124.8 mm"
# of bars = As/ As e = 124.8/79 = 1 58
= Note Agig = 79 mm?.

. Check for Tension steel yielding:

Tension = compression

As*fy=085*/ *b™a

TG RPN ® ) = RS IR T .52 Ta

g=53mm <8cm » Design nb ax reetanguls ¢

ol a _ 5.35 "
B, U.E3

- 32 -6.2 ¥l =014
(I

(1. Jumm

El
c, =0 =005 =$-00
= Ok

d)  This Design of span No(4) ,L=6.36m.

b, for T-section is the smallest of the following:
by <L/4 = 6.36/4=1.59 m
< 16Tf+bw=16%0.0840.12=14 m
=cle spacing=0.52m  (Control} .
== use Mu max. Positive for span = 35.1 kN.m
=> determine whether the rib will act as rectangular or T-section:
For a =ty=Ecm.
d=h - cover - ®/2-stirrups = 350 - 20 - 12/2-12= 312 mm
¢Mnf = 0.9*0.85 f, *t:* by *(d-t/2)
=0.9* 0.85 (28) (0.08) (0.52)(0.312-0.08/2)* 10
=2424 KN
¢Mnf =242 4KN > Mu =35.1 KN
Design as a rectangular with b, = 52cm

m=_0 = 40 -1{7§5

0.85*% fic 085 %128




Rn= M« (¢ = 350*10700.9 _. 097 N/mm®
bYd?  05Z%(0312)

p=_1 (1- [ _207.65X0.77) )y=0.00186
17 .65 V 420

Aseeq = 0.00186 (520) (312) = 301.766 mm” .

Asy, =301.766 mm®

# of bars = As/ As 1 = 301.766/154 = 1.96
= Note Agia = 154 mm™

Select bottom hars 2 @ 14 mm. Total As=308zm” .

= Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5)

= ‘I'E-; = u | i
ar 40”(“ Y )= = b M Ve i s HCT = 1003, )
AS . = V28 (120 X312 )z 12 (20 )2 )
"t 3410 ) il
Ar =1179<1248 ..oish i the larger is control
As g =124 8mm” < ds = 301.766
= 0K

. Check for Tension steel yielding:-
Tension = compression
As*fy=085*f*b*a
2%|54210°* 420 =085%22%0.52%¢
¢ =10.45mm < Sem — Design rib as rectangula r
e o 2O
B, 0.85
=132
£ =MID.!}DE =0.14
12.3

&, =0.073 > 0,005 = ¢ - 0.9
= 0Ok

=12.3mm
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% Design for negative moment for Rib (R0S) :-

a)  Design of support No. 4

== use Mu max. negative for support = 39.6 kh.m
Diesign as a rectangular with b= 12 em
m=__J = 40 =17a65
0.85 % Jr 085 28
9.6*%10 /09 _

Rp= Mu /g _ =3.76 Nfmm’ (Mpa)
brd>  0.12%(0.312)°

ir'l 3 2 HT..RFI

V6

g b ey llfr 2(17.65)(3.76) y=p.000%
17.65 420

Asy = D.009E (120} (312) = 366.9 mm* .

As, =366.9 mm”

# of bars = As/ AS j,, = 366.9/201 = 1.8
= Nole Amis = 201 mm?

1
p=——{1~
T

Select Top bars 2 @ 16 mm. Total As= 402 mm”

% Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5)

V' (4 N ) SO Nl ) e (ACT = 10.5.1)

o = 305D
) — .;EFTE.T;}{'E“ Yi1z )= =2 (120 Naiz )

420

As =TT <1288 ....isnninai the larger is control
As , =124 8mm® < Ay =366.9

g

= 0K

L



. Check for Tension steel yielding:-
Tension = compression

As*fy=085%f *b*a

2%201 %10 “*420 =0.85*28 ¢*D.12 *a

g =59 12mm < Bem —» Tesign  nib as reclanguia T

e 8 9212 - ok
A 0.8
112 - 69 55
St L e
£ &9 .55
g, =000l>0005 = ¢ =09
= Ok

b)  Design of support No. (3) & support No. (2).

> uge Mu max. negative for support =26.3 kN.m
Diesign as a rectangular with H= 12 ¢m
moe=_ 8 = %0 1765

085S * f& 0:85* 28

Ro— Mu ¢ = 26.3%10 7 /0.9 _2 47 N/mm® (Mpa)
h*d?® 012 *{0.312)?

p=1(1- [ _2mR
m

p=_' (- ||_1_:m.ﬁs}r_a.-17_11=n.{x]ﬁ2
17.65 ] 420

ASreg = 0.0062 (120) (312) = 232.13 mm” .
Asre; =232.13 mm’
#of bars = As/ Asy, =232.13/154=1.5

=> Note Agiq= 154 mm*,

Select Top bars 2 @ 14 mm. Total As= 308 mm°.
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s  Check Minimum Reinforcement Asmin .(ACI-318- 02,10.5)

A bw Nd )z [,!m).‘r} i (ACH 105,13
o lf.::‘u]( Nd )= ‘
— (i H;lz}z & [nuH 1)
{ 2)
As o =179 <1248 . thelargeris control
z
A'vmin =124 .B8mm ~ < As reg = 23213
= OK

s  Check for Tenslon steel yielding:-
Tension = compressian
As*fy=085%*/*b*a
2#154 %107 * 420 =(0.R5*28*0.12% o
@ =45 3mm < 8em — Design rib as rectangular
= S 2, = 53 3mm
B8 0.8
312-533
R
g, =0.015>0005= =09

= 0k

X0.003=0015

< Design shear for Rib (R05):-

a) At supportNo4d:
Factored shear forces at d=0.312 m from support
Vu =343KN

1. Yo = ; & o
Determine shear strength provided by concrete (@ Ve).
DVe=d* JE bwtd

[3

I -
= (075% ¥38 12*0312*10° =2476 KN
&
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lﬂl Ve = l—'H.'J'G =12 38
2 2

|
Vo = 343 = ;fr- Ve = 12238 ... oo ol contro
2. laow <m <0
2
Vi=34.3=0Ve=2476....... noteontrol

3. QFe < P € ©@Fe +DF

Determine shear strength provided by steel (4 V).

qu:; i _l]i .I* \dﬁ:l *.:bw xd&-pl'];:l*hw *d
J

Dhry, = té:wﬁ-u.u'u.m *107 20.75 [13 )*0.1220.312 *10°

OV =12.42>936
DV e =12 .4KN

®Fe+ BFs, =24.76+12.4=37.16iN
Vu=33kN <®Ve -DVs _ —37.16 kM .........confrol

Minimum shear reinforcement is required
Use2d10 with two legs,

Av=2x%T9x= 158 mm’

O dvx fyd 0752150 107 2 420x 10 20312

125
Sra Db, 124
.4 N2 -
"l'f'i\l 'ﬁE—T—liﬁlﬂl -ﬁ&-ﬂf
Then Select ﬁ—ljcm‘:%_.___....-....ﬂk
Then use 24 10 @ 15 cm.
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(hapter Four - Structural Analvsis And Design

. At support No 1,23 and 5 :-
Minimum shear reinforcement is required.

e R ————

Figure(4-6) : Section of ( RUS).

4,6.2 Pos. Rib (R01) : Ribbed slab in seventh floor .

< Material :-

Concrete B350,

Fe' = 0.8%35= 28 N/mm’ =28Mpa
Reinforcement Steel , fy =420 N/mm® =420 Mpa

% Section ;-

bw =12cm
h =35cm
d =40cm
TF=8cm
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Chapter Four —Struetural Analvsis And Design

1 7
1_'—= S !‘I '—I
[
nE 74 RIS 7 S
; 14
35.

Figurc(4-7) : Spans Length of Rih (RO1).
% Loading :-

DL jom=0.3744-0.2288+0.655 +1.04+0.81 +1.35+0.2288+0.104
=479 =4, 8KN/m of rib .
L.L.=53%0.52 = 2.6 KN/m of rib.

14 ) T

e =
e ___——a
—_— 47 - 144 I | |
I_I.h.m-r
ETV I
P ,';“"
L] =




*Four  Structural Analysis And Desien

See the Rib reinforcement Plans,

4.6.1 Pos. Rib (R04) : Ribbed slah in seventh floor .

% Material :-
Concrete B350 ,
Fc' = 0.8%35= 28 N/mm” —28Mpa
Reinforcement Steel , [y =420 N/mm® =420 Mpa

o tian :-
bw =12em
h =35cm
d =40em
Tlr=8cm
4 System :-
1 2 3 4 5 [
a 4 5
R i A I A o R
5 26 07 5.04 0.1 4.59 0.7 401 0 2.9
k- 132 I;' 571 v 5.20 i a5 :? H
e f [
s, ‘ ‘
12
L . AA

Figure(4-10) : Spans Length of Rib (R04).
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% Loading :-

DL poim=0.3744-0.2288+0.655+1.04-+0.8 | +1.35+0.2288+0.104
=479 =4.8KN/m of rib .
L.L=5%0.52 - 2.6 KN/m of rib.

Deed load - Service = Units:kM,metar
1 | | ' T T T
tm[ | | 4.}4: 4.80 4.80 4.80
¢ i w [] -Iu b i ¥ i 3 X i U] [ -1 ¥
1z 1 571 529 i 551 3.4 !

Liveload-Service ] o

oo | [ [abo| (| | ol [ [ ] s | ] s

¥
T a2 571 ] 528 il 5.51 34

g

Figure(4-11) : Load Diagram of Rib (R04)

Using "Atir" Software For The Following Values Of Moment And Shear:-

- |
ok T
24 3 =231
ART 448 a5 401 4TRSS 4T A R4 178
Iu" : : ff ‘i i ‘_\H i

b e
P e i S P b e M T D rf‘%«
zw-ﬂ_,_;.- ("] Hﬂnn:"..‘_“‘h— --’.{_.,-' &mln a5 1\_1%_'_}'_f_.r |_.ul_ﬂi“ & \.__‘_.._h _.___.-""-' iy ;-ﬁ_ _,:'-1
19.2 148 ara
| 112, 2ns | 28m ope | 284 . 2 | 204 138
, TR
_Shear
i
4ng B34 L 243 28 a5y B2
f_,./"' - Pl o 406131 |
e -+ e M — = ,,-‘"" = f_’ff:i. |
1893 5 L -~ L = Lf'"""
z:ij 256 ey W& #p 235 ny N2 |

Figure(4-12) :Envelope Shear and moment (Factored) KN.M Diagram of Rib (R04)

% Design:-

See the Rib reinforcement Plans.
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4.6 .4 Pos. Rib (R13) : Ribbed slab In Eighth floor .

#+ Mauaterial :-

Concrete B350,
Fe' = ().8*35= 28 N/mm’ =2EMpa
Reinforcement Steel , fy =420 N/mm’ =420 Mpa

< Section :-
bw =12cm
h=35cm
d —4icm
Tf=8em
2 Svstem :-
4 5
! 1 2 2 3 3 4
A T A b ﬂ ] A ]
ps 28 07 £.01 07 459 0.7 561 0.4
el L 5.74 I 5.29 , B.36 :

Figure(4-13) : Spans Length of Rib (R13).

< Loading :-

DL tou - 03744402288 +0.655+1 .04-+H). 81 +1 ,35+0,2288+).104
=4.79 = 4. 8KMN/m of rib .
T.L=5%0.52 = 2.6 KN/m of rib.
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Chapier Foar — Structural Anulysis wnd Desien

Daad load - Sarvice Unite kN, mets

4,80 4.[r 4, ’Lm
¥ ;, BRAL ¥ 1 1 ' ¥ ¢ [

a2 " 511

Livelosd -

{ Tamal L U ama b & 1 0 bobal 4§ b0 had ¢
1 1 529 6.36

32 8.7

Figure(4-14) : Load Diagram of Rib (R13).

_Momets
=21, ';291
9.7
‘11*15:1-11 -11.: 823 K\\
| ,‘Lﬁ'ﬂﬁ 7&*
i — H
|_'l1_:£[¢ = B ; : 1 E] "\ f{
P Saeon
086, 224 | zB6 | 286 | 238 20 3s2 ﬂﬁzﬂ_
|
15, 176 19 /i‘i . » '2!'5 48195
ti-f::"/,j: ,.—/—Hn‘r f.-"" — /‘"f—'!
7 58 'f_.—f"; 7/.,/' _.--"’r
a3 jay Yo
25.6

Figure(4-15) : Fnvelope Shear and moment Diagram of Rib (R13),
% Design : -

See the Rib reinforcement Plans.
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4.7. Design of Beam :-

4.7.1 Pos. B{15) : Beam in seventh floor :-

4 Matcerial :-
—» concrete B350 Fe' = 28 Nimm®
= Reinforcement Steel fiy = 420 N/mm”

% Seclion :-

B =70
h=335cm

4 L/18.5=53/185=0.286 m Jfor exterior span

& L/21=53/21-0252m Jfor interior span
{Control) ...ooovvivsins.a- ACI-318-02 (9.5.2)
v L21 =6.65/21 =03167m Jor interior span
v L/21=6.2/21=0295m Jfor interior span
v L/18.5=335/185-0.181 m  forexterior span
> Selesthi="150m.
< Svystem : -

i &5 & T Sy R T
Figure(4-16) : Spans Length of Beam(B15)

% Loading ;-

Reaction from rib(4) , D.L =26.05/).52 =50.1 KN/m
L.L=15.9/0.52 = 30.57 KN/m

Reaction from rib(5) , D.L =32.28/0.52 = 62.07
I.L=18.64/0.52 =35.85 KN/m

Reaction from rib(6) . D.L =28.82/0.52 =55.42 KN/m
L.L=17.05/0.52=32.78 KN/m

Reaction from rib(7) , D.L =30.03/0.52 =57.75 KN/m
L.L=16.78/0.52 =32.27 KN/m
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Using "Atir" software for the following values of moment and shear:-

. 1 L 92 A E | - 4 ¢ 5 "
. . i — A n_:|
[n: r o . ;"_ g™ ‘;l" . A 5 =l
Uit 5, s 5 : = g
R
Figure(4-17) : Spans Length of Beam (B15),
] |
57, 57 |ss. s | | | 50.
¥ — L | ?_ | : 'I ] L 1 ':" L I | i__ L | W I* T " L]
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Figure(4-18) : Load Diagram of Beam (B15)
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Figure(4-19) : Envelope Shear Diagram and moment (Factored) kv.m Diagram of
Beam (B15) .
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< Desipn :-
¥ Design of Positive Moment for Beam (B15):-

a) This design of span No. (1) . L=53m.
B =Tcm, h=35m
d =350 —40 -12 - 10— =28Emm

d'=62mm
Mu=326.2 KN .m
My -
M === S A6Z.44kN m
(1] 0.9

Fe' =28 N'rmm® — =085
0.003  0.003 + 0.004

e d
¢ =123 4 mm
= e
a =085 %122 4 =104 89 mm
¢ .. =123 4mm
a = 104 89 mm

max

$=(.65+ 250 *{(0.004-0.002) = 0.816

PMnc =4 *0.85 £ *b* ane, *(d- 8 /2)
—0.816% 0.85 (28) (0.7) (0. 10489)(0.288-0.10489/2)*10°
=335.88 KN.m

Mu= 3262 KN m < ®Mnc -335.88 KN .m

=s  The seclion must be singly reinforced section:

M=—2 =420 __y765
0.85% fe  0.85%28
Ba= M r’f
b d
326.2*107° /0.9
Rn= "7 = 6.24 N/mm® (Mpa)
0.7%(0.288 )’

_.l_lf.'!m}ﬁt
ﬂm[l 14}?}
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itar 1 . ] I alvwtc A vl -
Inper I oun structural ARSIy Al Dhesier

1 \’ 2(17.65)6.24)

- —(1- =1 017k
a ( 220 )

17.65
Asreq=p Fb*d=0.0176* 700 * 288 — 3548 16 mm?*
#ol bars = As/ Az, — 3548.16/40]1 =721

= Note Agis =491 mm*

Select hottom hars 8 @ 25 mm. Total As= 3928 mm” .

. Check Minimum Reinforcement As min .(ACI- 318- 02,10.5).

_F J_ =
As . {m (B Net ) {bw}{d]. e (ACE =10.5.1)

Az o

50 1 A4
4{43 ]( K22 }} e [:rm XzsE )
ds_ .. =635 <672 .....‘.......thelargensmntml
As =612 mm " < A5, = 3548 .16

= OK

»  Check for Tension steel yielding:-

Tension = compression

As* fy=035% f *b*a

B*491%10~° *420=0.85%28*0.7%a

@ =99 03mm
a _99.03

B, 085

o 288 -110.5
g 1165

g, =0.0044 < 0.0035

@ =0.65+250/3*(es-0.002) = 0.65+250/3%(0.0044-0.002) = 0.85

-3
- 32627107 /0.85 _ £ o1 Nimm® (Mpa)
0.7 *(0.288)°

o= {1« J 2(17.65)6.61) y =0 019
420

=116.5mm

c=

X0.003 = 0.0044




Chapter Four — Structurnl Analvsis And Desizn

Asreq=p *h*d=0.019* 700 * 288 = 3830 4mm*
# of hars = As/ A5 par = 3830.4/491 = 7.8
—> Note Agxs =491 mm*

Select bottom bars 8 ® 25 mm. Totul As=3928mm" .
= Ok

¢ This design of span No(2), .=53 m,
B ="T0cm,kh=35cm
d =350-40-12 - 10—=28Emm
d'= 02mm
Mu=1642 KN m
Fc'=28 N'mm® - §—0.85 .
0.003 (0.003 + 0.004
c d
c =123 . dmm
a=fixc
a=0.85x123 .4 =104 .89 mm
=123 4mm
4. = 104 .89 mm

m=n.55+$ #(0.004-0.002) = 0.816

C'I'I'.LM:

qb&vlnc*—*tﬁ';[]ji L. ®b* ap, *(d- 8 12)
= 0.816* 0.85 (28) (0.7) (0. 10489)(0.288-0,10489/2)*10°

=335.88 KN.m
Mu=164.2 KN .m <¢Mnc =335.88 KN .m

= The seetion must be singly reinforced section:-

me_ B = 38 oi7gs 3
085* fo' 0.85%28 -
Ry~ Mu /¢
b*dl

Rn= 1642107709 _ 5 14 Nimm® (Mpa)
0.7 (0.288)"

a1




aApLEn :.-'-'J-' Sirucioral Amilysis And 1 siun

p=L(1- fy_2mba )

Il
- L. [CETSS4) )= 0008
17.65 ' 420

Asteq =g *b *d = 0.008 * 700 * 288 = 1612.8 mm?*
Hof bars = Avf A =1612.8/314=5.14
* Nole Agon — 314 mm?

Select battom bars 6 @ 20 mm. Total As= 1884 mm".

s Check Minimum Reinforcement Asmin.{ACI-318-02,10.5)

1.4

b Xd cenes (ACT —10.5.1)

As ¢Lﬁ}{bw)[d}z (Bw Kd ). { :
S

As m{?ﬂﬂ N2gs ]> {7:1‘: Nzss )
o, A L AR lhulurgﬁis conlrol
Asp =672mm* < As,, =1612.8
= DK

¢ Check for Tension steel yielding:

Tension = compression
As*fy=085"f *b*a
6*314%107" *420=0.85*28%0.7T *a
a=47.5mm

UL B, LSy

“TB 085
. _288-5588
' 5588
&, =0.0125>0.003

= QK

X0.003=10.0125
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s This design of span No. 3, L=46.65m ,

B="T0cm, h=35%m
d=350-40-12-10-=288nm
o' =62mim

Mu=367.5 KN m

Fe'=28 Nimm® —~ §—0.85
0.003  0.003 + 0.004

c d
c =123 4mm
T = ﬁ] ol
a=10.85 x123 .4 =104 .89 mm
Come = 123 A4mm
a = 104 .89 mm

T

$=0.65 +-% *(0.004-0.002) = 0.816

M = *0.85 £, * b * a *(d- o /2)
~D.816* 0.83 (28) (0.7) (0. 10489)(N.288-0.10489/2)*1 0’
=335.88 KN.m
Mu=367.5 KN .m >pMnc =335.88 KN .m
= The section musl be doubly reinforced section:

Compute AS,

Te=Cec

AS; *fy=0.85*fc"*b*a

AS *420=0.85%28%0.7%0.10489

AS,=4160.6 mm’

Mns= Mu/¢ -Mnc=(367.5/0.816)-335.88/0.816 =34.52 KN.m

Ts= Muas/d - d'=34.52/(0.288 -0.062)=152.74 KN

=0).15274Mpa
4’y gop = 01234 - 0.062

. ca—d"dm -
5 c & 01234

< [y
f3'= 298 .54 Mpa

* 600 = 29854 Mpa
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PR | NSV 1 S D B
© 5 DRS o' 20H.54 —D.85*2E

As = As, + As, = 41606 +555.94 = 4716 54mm’
As'= Ay, =555 94mm’
# of bars = As/ As w, — 4716.54/451 = 9.6

= Motc Aggs = 491 mm?®

Select bottom bars 10 @ 25 mm. Total As= 4910 mm" .

# of bars = As/ As pe = 555.94/154 =306
= Note Agpq = 154 mm?

Select Top bars 4 ® 14 mm. Total As= 616 mm”.

s This design of span No(4), L=6.2 m.

B=T0cm. h=35¢em
d =350 — 40 —12 - 10 = 2B8 mm
d'= G2 mm
Mu=253.1 KN .m
Fe'=28 Nlmm® — B-=0.85
0.003 _ 0.003 + 0.004
e d
c =123 4mm
a=pg xe
a=0285 %123 4 =104 .89 mm

e . =123 4mm

a2, =104 89 mm
$=0.65+ 2350 *(0.004-0.002) = 0.816
3

@Mnc =¢*0.85 f. * b* e *(d- 8y /2)
= 0.816* 0.85 (28) (0.7) (0. 10489)(0.288-0.10489/2)*10°
= 335,88 KN.m

Mu=253.1 KN .m <¢Mnc —=335.88 KN .m
=  The section must be singly reinforced section:




_ . _ 420 :
i i = e ES
0.8 * 0.85 %28
Ru= Mu/i¢
b**

Rn— 253.1%10 ' 109 _ 484 N/mm® (Mpa)
0.7*={D.2848 )

p=Lla- [T

p=_1 (- J|'1 27650 4.84) )=0.013
17 .65 ' 20

Asreq=p*b*d=0013 * 700 * 288 = 2620.5 mm?
# of bars = As/ As = 2620.8/491 =533
= Note Mg =491 mm?

Select hottom bars 6 d* 25 mm.

Total As= 2946 mm” |

¢ Check Minimum Reinforcement Asmin.{(ACI- 318- 02,10.5)

A= %{m Wi )= ] "_' (e M Ko ool €ACT - 10.5:1)
T ;H = (roof2s8)= = i (700258
g . =635<672 .............the larger 15 control

As e, =672Zmm* < Ay, =2620.8

= OK

e Check for Tension steel yielding:

Tension = compression
As* fy=085*f *b*a
QEI|4*0 " *420=085*28*0.7%a
a="T1.2dmmt
E;i =M=El3m

A, U85

288 838 vh 003-0.007

B33

£, =0.007> 0.005

= OK




Chapter ¥ owr Structural Analvsis And Desjen

s Thix design of span No. 5, L.=3.385m,

B =T0em h =35cm
d=350-40-12-10- =288mm
d'=62mm
Mu=102.5 KN .m
Fo'=28 Nimm’' = $—0.85
0.003  0.003 + 0.004

¢ il
=123 .4dmm
g= 8 %xc
=085 =123 .4 = 104 89 mm
e =123 4mm

i@ =104 B9 mm

$=0.65+250_*(0.004-0.002) = 0.816
i

SMnc =¢*0.85 f. * b * anu, *(d- dmy /2)
= 0.816% 0.85 (28) {0.7) (0. 10489)(0.288-0.10489/2)*10°
=335.88 KN.m
Mu=102.5 KN .m <¢Mnc =335.88 KN .m
=+ The section mmst be singly reinforced section:

085* & (8528
!
R = Mu ¢
b*d*

102.5%107% /0.0 2
Rn= = 1.96 N/mm -
0.7 *(0.288)° (Mp2)

= LH - il—z—‘“&)

m \ i
Sk o 207.65(1.96) y _
o ﬁﬂ w—T] 0.00487

Asreq=p* b * d=0.00487 * 700 * 288 = 981.8 mm?
# of bars = As/ As e — 981.8201 = 4.88
= Note Agps = 201 mm?

Select bottom bars 5 ® 16 mm, Total As=1005mm” .




hapter Four — Structural Analysis And Design

»  Check Minimum Reinforcement Asmin (ACI-318- 02,10.5)

i _%{my}z %{buﬁd]........-.........{At’.’.‘f—I{Lfi. )

Ax = Jﬁ

afa20)
Ay =635<672............. the larger is control =
As i =672mm’ < As,,, =981

= 0K

As

(Tou)288) = ;% (700X288)

¢ Check for Tension steel vielding:-

Tension = compression
As*fy-085*%f *b*a
S5%201 *10 %420 =0.85 28 * 0.7 *a

g =25 3 mm
....... OK
pe= HR AR 29 Kmimt
B, 0.8S
8, = 288 - 298 % 0.003 = 0.026
29 .8

£, =0.026 = 0.005

v Design for negative moment for Beam (B15):-

s  Support No.(2):-

Mu=3849 KN.m
gyow = BB gmgs
0.85 * fc 0.85 * 28
Rn = Mu /9
U
31849107 /09
= =737
0.7%(0.288° e
97




o ( ﬁ:i

f ld

p=_1 (- | 2076737 y_6m17
17.63 | 420
Asteq=—p*b*d=0.0217* 700 * 288 = 4374.72 mm*
#of bars = As/ As ., —4374.72/491 =89
= Note Agys =491 mm?

Select Tap bars 9 @ 25 mm. Total As= 4419 mm” .

o Check Minimum Reinforcement Asmin. (ACI- 318- 02,10.5).

[b )" {n ). {ACI-105.1)

4{{}

Ay i' 7 uul?ﬁ:s}z [?mlz B

SRS -:11430‘,-
As . =635 <672 , ,,.........Ihelurgmisuunuul
As,, =0T2mm” < ds,, =4374.72

(81 W)

= K
« Support No.(3)

Mu= 4604 KN .m

b*d?
Rn = $604°10°/09 _ ¢ g Mna
0.7 %(0.288)°
p=_1 (- Il_bn.‘i'n]
m N &
p=_1 (1- _ZI765K88) ). 50278
17.65 \ 420

Mreq—p*b*d—ﬂm?a*?ﬂtl 28K = 5603744 mm*
g ofbars = As/ As g = 5603.744 1491 =114
= Note Agps =491 mm?®

Scleet Top bars 12 @ 25 mm. Total As= 5802 mm’ .
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wter Four— Structural Analysis And Desizn

e Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5)

m)[ﬁwldlzl dlbwt.:‘l ............... AACT=1051)

e
4(420)

A =G3GCOTL casiincives thc larger is control
As,, =67t < Ag, =5603.74
= OK

iy {7!}01233}:-; [ 700)(288)

« Support No.(4) :-

Mu=5428 KN .m

Rn— Mu w
b*d’
mo=__fy = 40 =7765

Das® ' 0EIM2E

Rn= w ~ 1038 Mpa
0.7%(0.288)*

Jn-dm

B = —{1 = h 2076503180 ) ) = 0.0365
17.65 N 420

Asreq=p *h*d=00365% 700 * 288 = 7352 4158 mm?*
#ofbars = As/ Asy, = 7352.418 /491 - 149
=> Nntcﬂm_e, 491mm1

e Check Minimum Reinforcement Asmin .(ACI- 318- 02,10.5)

;_ﬂ_{-'gt{aqu}zE{&nxul)..............,,ur.f-min

{M
dr_=rﬁmmﬂ}?—lmiﬁﬂ}
Ay . =635 <BTT wieiinnnnanns the larger 1s control
A8, =6T2mm* < As, =TI65
= QK




= Support No.(§) :-

Mu=315KN.m
Rﬂ_."r{l‘dr?

h*d*
m=_ 8 - 220 _i345

- 0.85* &  0.85%28

Ry = J9Z8M107 /09 _ ¢ 03 Mpa

0.7* (0288
p=_1(1- |, _2min )
fii '\l b
— e
p= | (1- 1_2{]?.55}{3.1613}_[1017
17.65 42100

Asreq=p *b*d=0.017* 700 * 288 = 3309367 mm”
% olbars — As/ Ag . = 3399367 /491 =69
—» Note Agos =491 mm?,

Select Top bars 7 @ 25 mm. Total As= 3437 mm" .

¢ Check Minimum Reinforcement Asmin (ACI- 318- 02,10.5).

Az = g .}{nqg}z';; {Ewld) ..o L ACT-105.1)

28 1.4
il gy ——TO0 K28R
Ax - 4{4251{?00 IEE-E}Z 420 ( I ]

As_ . =635<672.............the larger is control

Az =672 mm* < As = 3399 367
= 0K
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v Design of Shear for Beam (B15):
d=350-40-12-10=258 mm
* At support Nod :-

Factored shear forces al d=0.288 m from support Vu=459.4 KN
1. Vo % l 0 Fer
Determine shear strength provided by concrete (@ Ve).
Mgt
®Ve=o* V' pwrd
]

T .
= 0.75% % 0.7 * 0.288%10° = 133.34 KN

1 )
L b ve=L%13334=6667
2 z

Yu=4594> % PVe=66.67....... notcontrol

|
A EIIJ Ie < Fu < OFe

Vu=4594>DVe=13334........ notcontrol
3, DVe <Vu £ DVe + Vs __

Determine shear strength provided by steel (@ Vs).
D =(m y* /i *hw xd = ¢ {%}' bw * d

Dy, = (é}-ﬂfﬁ *0,7*0.288*10° 2 G.‘IS(%]*D.T‘O_HE *10*
OVs .. =66.67 =504

DFs . = 66.67KN

OVe + PV =133 34 + 66.67 = 20001 ANV
Vo =4504kN =D ¥+ Q¥ =200.01kN ............n0l conlrol
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4 Qe r —":C *hw *d

i

=Vu =DFc+D*

e —

m*%'m td-=10.75 "Eﬁ‘ﬂ.?‘ﬂ.mﬁ *10° = 266.69KN
200,01 <4594 <133.34 + 266.69 = 400.03kN.... not control
oy
ﬁ,

—
II 1
3 'EEIF’('-HiI"v'T*EIw*dEP’uflﬁﬁr+1¢1’*%*bw‘d

400 .03 = 459 .4 <133 .34 + 2 * 266 .69 = 666.72 kN ....conmol

So categories (5) satisfy:
Av Vg

I
i 2 =455|.4_!33.34

Fi=- c=—C =434 73KN
d 075 075

Use 4¢12

451135107 43475007

% 420*1).258
5-0.125m -12.5 cm
Spax S22 =28.8/2 =144 cm =30cm

= Then use 40 12 @ 12.5 cm.

* At support No 5 :-
Factored shear forces at d=0).288 m from support Vu =260.2KN
catcgorics (4)

D ¥e+DF5, =Fu £¢Vc+¢‘—"f"'bw'd

ll'!"‘.";i*bw'd=u.75‘%‘ﬂ_7'ﬂm‘lﬂ" =266 69KN

200 .01 < 260 .2 < 133 .34 + 266 .69 = 40003 kN ...... control




Chapter Four - Structural Anulysis Aomd Design

So categories (4) sausfy:
A Vs
g I *d

2602 13334

7]
Fy=—To——————— =160 15 KN
Sty -

Use 410
4%79%10%  169.15 %10~
s 420 *0.288
50226 m —22.6cm
Sy /2 =28.8/2 =144 cm <60 cm

P

Figure(4-20) : Section of ( Beam).

¥ Design of Hanger Reinforcement in Beam B20:-

Reaction support of Beam B14, B15 on B20
D.L=97 KN L.L=62.7T KN
Ru=1.2*D.L+1.6*L.L
= 1.2*97+1.6%62.7=216.72 KN
The area of the Hanger Reinforcement
kb)Y Ru
“n 2[" hl]x#{r
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hb=0.25m ., hl=0b6m
[ @“ x 216.?& 107

Ap.. =l 1- =401.3 mm*
=4 L 0.6 ) 0.75%420

— Then use 4010 @ 12.5¢m, of 2-legs  Total As= 632 mm’
This is an addition to the shear reinforcement already provided.

e Placement of Hanger Reinforcement :-

According ta the German Code -( DIN 1045-1)

hh - the distance from the bottom of the supporting beam to the
supported beam =(0.25m.

bl:- the width of supporting beam B20 =0.3m.

h2:- the width ol supported beam B15 =0.7m.

h1:- the depth of supporting beam B15=0.6m,

h2:- the depth of supporled beam B15-0.35m.

K2 35
(22527 2175 em
1 3

< il = j9=10 =25 em—y seleck
2 2
] 1
L1£T=—{=Eﬂ cm —» select
£h1—252=ﬁ1}—'fﬂ‘=_5 i
2 2
. P L] =
L]
b e o
L 4
s
= [T 4
= 5 L
: 20 30
50
" e —
Figure(4-22) : Detail of Beam - (B20). Figure(4-21) :Sec of Beam — (B20).
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4.7.2 Pos. B(13) : Beam in seventh floor.

& Material :-
concrete B350 F¢' =28 N/mm®
Reinforcement Steel fy = 420 N/mm?®

% Section :-

B=70 ,h=35cm
v L/185=456185=0246 m J[for exterior span
v Li21 =6.79/21 =0.322m for interior span
{Control} ......ccrvuen.-. ACE318-02 (2.5.9)
v L21=6221=0295m Jor interior span
v Li21=3.452]1=0.16 m for interior span
v L85 =2/185=0.108m  forexterior span

= Select h =35cm

% System :-
1 2 3 4 5 6
- 1 2 3 4 5
e A AT A
D 41 0. 6.2 0 5 p. 29 0.1 9
: 45 di5; 6.7 6 34 10
H I
70
A

Figure(4-23) : Spans Length of Beam (B13).

% Loading:-

Reaction from rib(1), D.L =8.16/0.52 =15.7KN/m
L.L =4.42/0.52 =85 KN/m
Reaction from nb(4) . D.L =24.3%/0.52 = 4TKN/m
L.L-=14.46/0.52=27.8KN/m
Reaction from rib(5) , D.L =24.97/0.52 =48KN/m
L.L=14.82/0,52 = 28.5KN/m
Reaction from rib(6) , DL =24.65/0.52 =47 4KN/m
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Structural Analvsis

L.L=14.62/0.52 =28.1KN/m

| - _ ‘
l <-.1,¢ 0 48.0 \ 47.0 47.0/
| il , | 1 e |
= A e e e e L (e
P AT 5 t 22 7 & — 2 0.8 ool
- ; | |
Live load - Service == = )
l 281 z{.: l mui | 85 218 278
"!' ¥ ¥ 'l ] 3 ¢ ¥ '} ¢ i
.20 1.27] 6.79 T 22 s 1 1 5 2
Figure(4-24) : Load Diagram of Beam (B13),
446 5
- -354.4 . -356.3
e o 48
-zn.a 2102 -,'m'i
, e HEe 41115\_1 q—m—ﬂﬁ 'm-"ll
r = = Ll = __.14_ —'ﬂ-l
. S ; ’Hﬁ'm‘ kT s 808
1756 S
e 2287
| Lam2 a7 3@ 13 31 31 | 18 15508 -
_Shaar
a047
m?jf"‘ W‘L B 3087 3328
- Vol A | s 487
y P T /1 ~Tar498
- tH -~ t = = ;L""—=ﬂ
o I// f/f S A
9.5
i, 3544 areg W18

Figure(4-25) :Envelope Shear and moment (Factored) ks Diagram of Beam (B13).

< Design ;-

Sec Beam Details Plan.
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Chapter Four — Structural Analvsis And Design

4.7.3 Pos. B(03) : Beam in Eight floor .

2 Material :-
concrete B350 Fe' =28 Nfmm®
Reinforcement Steel £y = 420 N/mm*
< Section :-
B=70 ,h=35cm
v Li18.5=5.3/18.5 <0286 m for exterior span
¥ L/21 =53/21-0252m for interior span
CONEON) .cosnvisvemia ACI-318-02 (9.5.3)
v L21 =6.6521 =0.3167Tm Lfor mterior span
v 121 =6.2/21=029m Jfor interior span

v T1/185=335/185=0.181 m ,for exterior span
= Select h=35

% System :-

A aw & wgw & idn & b

Figurc(4-26) : Spans Length of Beam (B 03).

% Loading :-

Reaction from rib(4) , D.1. =26.89/0.52 =51 .7KN/m
L.L=6.46/0.52=12.4 KN/'m
Reaction from rib(5) , D.1.=24.91/0.52 = 47.9 KN/m
L.L=6.46/0.52=12.4 KN/m
Reaction from rib(6) , D.L =26.01/0.52 =50.02 KN/m
L.L=6.45/0.52=12.4 KN/m
Reaction from rib(7) . D.L =20.92/0.52 =40.23 KN/m
L.L =5.34/0.52 =10.3 KN/m




Dead load - Service Unite: kM. mate

: = =
- 51.7 &1.71
Ln.z a4 X0 |e1a 479 47.9
w ¥ v 9 | b [ ¥ ¥ 9 ) | ) ¥ ]
s [ 17 ] 1 k. k' L' il 'y [ L i L [*] i i " iy
: s % 3 753 22¢ "53| —
i T &
Live hoad - Barvica

T . : "_l_v_lm_!_ﬁ_ﬂ.s_{_bﬂ_l_h_hu_’
1 ‘ 3.96 3.35

53 85 234 141 665

Figure(4-27) : Load Diagram ol Beam (B03).

Moments
734 m‘ia'"-gﬂz
4, <260,
1688 7L 'I"",r\,\"“" / x}g 1?5.1
13219 B I e F 155 ,
E‘I .-"'/ L x'-\_ j :r-'i Y H H'mrlq ||
- ;I;.EHFJQ e .03 285", (1]
S I ‘Tﬁi*ﬂ'\'\x Ts'_ “\ ~ rsﬂ-ﬁ
170.2 198.7 n:Ls
| 242, s | 265 285 | 33 | sm | 31 |, 34 | 248 q4
Shear 1
' 208.1
/ . / 7|
/ HH AN 2
L- ,—"" Ht L / 2 T Z 1
131.5 / L
168.7
zz1.4 ‘““ iy 2808 7.4 195

Figure(4-28) :Envelope Shear and moment (Factored) kM Diagram of Beam (B03).

% Design :-

See Beam Details Plan.
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4.7. 4 Pos. B{22) : Beam in Ground floor .

< Material :- '
concrete B350 Fe' =28 N/mm’
Reinforcement Stesl fy =420 N/mm’®
< Sectiom -

B=70 ,h=35cm

< System :
1 2 3 4 5
1 2 3 4
F N e A - A = ]
& L A A e
0.5 344 0.s a 0.5 4.41 0.5 4B 0.5
T 8.5 fnf 4.91 L 53 =
k1.1
70.
A
Figure{4-29) : Spans Length of Beam (B22)
% Loading :-
Reaction from rib(1) , D.L =8.16/0.52 =15.7K.N/m

L.L =4.42/0.52 =8.5 KN/m
Reaction from rib(4) , D.I. =4.34/0.52 = 83KN/m
L.L =4,14/0.52 = BKN/m
Reaction from rib(8) , D.L =3.33/0.52 =6.4KN/m
L.L =3.84/0.52 = 7.4 KN/m
Reaction from rib(5) , D.L =4.16/0.52 =8KN/m
LL=414/0.52=8 KN/m
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Figure(4-30) : Load Diagram of Beam (B22),

A 4374
-1221_-,«‘3153 -113151-115.9
"rf‘_."' \‘ )__( 2 I""‘--,.,H_ -H‘?.ﬁ‘i"-:
e |1-lal._| o= T |‘|".d'9 |
M A &
—— | 143136 e
214 ' Liaa S / 123 183 147 S 283
'""“—;';"" 928
_Bhear - - —
1152
g4 “'1
ara 954 s aA- 8 5
ol il R ey il
- ___;""Fﬂ et ] e
T e T o
F?"f: o f_,:" 14+ p— e f{,f +
b= -
30. L L
74 - e
- = =
gop 029 o0y 928
118 1123

Figure(4-31) ‘Envelope Shear and moment (Factored) k.M Diagram of Beam (B22).

% Design :-

See Beam Details Plan., .
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structural Analvsis And Design

4.8 Design of One way solid siab :-

Basement 2 T oor

Figure(4-32) : One way solid slab of Basemenl 2 Floor.

% Material :

concrete B350

Fe'= 28 N/mm®
Reinloreement Steel

fy = 420 N/mm®
< Section :-

v L24=561/24=0.233m
v L28=55628=0.198 m ,for interior span
(Contral) ................. ACI-318-02 (9.5.2)

, for exterior span

= Sellect h = 25¢m
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('hanpnter Fogr Strucioral Analvees And Desion

< System :-
[ 4 2 3 4 5
1 2 3 4
E_ A Sen A s Al
p.g 5.1 0.7 4.59 L 4.28 0.7 148 p.5
3 5.61 T 5.29 : 5.56 405 |
25 |
400, ‘
AR
Figure(4-33) : Spans Length of Solid Slab (81)
% lLoading :- "
v Live Load :-
L.L =5 EN/m* 1m=5 KN/m
v Dead Load -
Weight OF Solid =0.25*25-6.25KN /M*
Weight Of Plastering ~ =0.02%22 —0.44 KN M*
D.L=6.7 KN/m"

d=250-20-12=218

% Design -
539
433 425
m.f\;ii‘ 288 - 219 .ﬁf/ﬁ. 285

a7
224 , 33y | 264 | 284 | 278 | 278 | 243 | 162 |

Figure(4-34) : Envelope moment Diagram of Solid Slab (S1).
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Chapter Four —Structural Analvsis And Design

a) Design of shenr:-

Vo =546 KN
OVe=0* V' pwed
]

— 75% NTB | +0218%10° - 1442 KN
o]

O Ve=17144.2 = =53 5
No shear reinforeements is required

b) Design of negative moment:-

Mu=539

m=_56 =_40 =1765
n.gs _ﬁ-' (.35 * 28

Rp= Mutg_ 539%107/0.8 _ 4 nenpn o2
b*d 1#(0.218)°

== 1_1"".3"-‘1

=2
m

p=_1 (1- (I_M;, = 0.0031
1765 420

p=0.0031

Asreg = 0.0031 (1000) (218) = 675. 8 ma* fm.

ASreq =675.8mm” i

# of bars = As/ As per = 675.8/113 =6
= Note Agz = 113 mm?

— Select top bars  12@15 cm

m— 113




Chapter Four — Structural Analysis And Design

¢) Design of positive moment.

Mu—44.7

.
& L _=17.65
" T 085t 0.85%28

; * 3
Ro= Ml S4TR10 1091 05 N’
b*d 14(D218)
1 2mRn
_-_ 'l - 'I__
o o ( &

1 2(17.65)(1.05)

- e = e L Vi ey .mz‘s 2
P= 765" Jl an e
Asey = 0.0025 (1000) (218) = 555.9 mm’ /m.
ASpey =355.9mm’ 1y

# ol bars — As/ Agy, — 555.9/113 =35
= Note Agp =113 mm?®

d) In the other direction:-

As =0.0018 (1000) (250) = 450 mm’ /m,
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Chaprer Faur — Stractural Analysis And Design

4.9 Stair Design:

1=

R R T R~
Figure(4-35) : Stair A

4.9.1 .1 Determination of Slab thickness:-
v 1-12*30 =5.60m.
v' 8 —tan"(15/30) = 26.56".
Cos § =().89.
¥ Ls=3.60/cos 26.50 = 4.0 m.
¥ Lu=4.0+0.4%2 =480
v h 2 480/20=024 m=24cm.
= Usc b= 25 cm and limitation of deflection will considered.

4.9.1.2 Load calculation:-

% Dead Load:-

» Horizontal Tiles = 0.03*24%(0.33/0.30) = 0.79 KN/m’.
» Vertical Tiles = 0.03*24%(0.15/0.30) = 0.36 KN/ m".
* Horizontal mortar = 0.03%22 = 0.66 KN/ m’.

»  Vertical mortar = 0.02#22%(0.15/0.30) = 0.22 KN/ m”.

= Plaster = (0.03*22)/ (Cos 26.56) = 0.74 KN/ m”.
= Steps = ({0.5*h*h)*25=(0.5%0.3%0.15*25)\0.3= 1.88 KN/ m".
» Slah =025 #25/ Cos 26,56 =7.022 KN/ m”.

Total dead load = (0,79 + 0.36+ 0.66+ 0.22+ 0.74+ 1.88+7.02

115




<) Deslen of positive moment,

Mu=44.7
m =P - 20 _ 265
0.85% fo'  0.85%28

‘d  447¥10°%/09
B Mu q&__

- - =1.05 N/mmi®
b*q’ 1%(0.218)
| [ 2mBn
p==if]= Il )
mo A
1 [ 2(17.65)(1.05)
ey S Wi ik = = 0.00255
£ 1?_55( ‘ul 420 )

A8 = 0.0025 (1000) (218) = 355.9mm” /m.
Ay =555 9mm” )y
# of bars = As/ As 1, = 555.9/113 =5

= Note Agy2 — 113 mm*

= Select bottom bars @ 12(@20cm.

d) In the other direction:-

Shrinkage &temperature reinforcement
As = 0.0018 (1000) (250) = 450 nrm” fm.

— use @ 12@25¢m. in bottom & top
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=11.67 KN/ m’.
% Live load:-

Live load for stairs =5 KN/ m®.

% Factored load
qu =1.2%11.67+ 1.6*5 =22 KN/ m*,

= For on¢ meter Strip, qu = 22 KN/ m.

— Assume @ 12 [or main reinforeement:-
S0,d=25-2-0.6=224cm..

Take d=22 cm
Momenis
=t =
125 i
| 74 634 24
Bhear
£a8
473
528

Figure(4-36) : Envelope Shear and moment Diagram of Stair( A).




4.9.1 .3. Design of Bending:-

Calculate the magnitude of the maximum moment by using the shear diagram.

Mu = 63 4kN.m/m
Mn i =Mu/09=614/(.9=70.44 KN.m.

S L
Fo JEN )
- WM st N e
o = 30 -
m = fi - 420 = 17.65
D85 * e 085*28
-
p= (1~ fj- 20k
m 3 fv
p=_L_(1- [y 207.65X1.455) y_ 54036
17.65 ¥ 420

As g = pbd = 00036 * 100%22 =7.92 em’/m
A s min = 0.0018*25*100=4.5 cm’
Asmm=45 = 792
Use AS o= 7.92cm’.

Use® 12 @ 10 cm. ....... with As Provided =(140 / 10)¥1.13 = 15.82 cm®.

4.9.1.4 Check for yielding:-

Tenszion = Compression
A *fr=085*%f¢' *b*a
7.92%420=0.85%28*100* a

a =1.40em
Feo o Y |.64cm
B, 085

g ~184 w900
1.64

£, =0.037 > 0.005——ak
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iapter Foun Strucraral Anabvsis And Desizn

4.9.1.5. Development length of the hars:

Sy
L, =it g o yocd

201

'4 > Us‘c:--ll-lllllllli-lﬂL' =5ﬂc[u.
) S - xlxlxlx1.2 = 47.62cm. o

2428

4.9.1.6. Design of shear:-

Vu—52.8 KN.

ey

1L75 %28 * 1000 * 220
isi-"{:: i : Z e

Vu=528 KN < BVe=1455 KN, _ = _

=1145.5KN

4.9.1.7.8econdary reinforcement:
As —%xﬂxm =;—xi‘.‘ﬂ =1.5%m* /m

AS gyt = 0.0018 x5 = 0.0018x 100 25 = 4.5cm” / m

Use #10 @ 15 em wuovinrinrvonn |

492 Design of landing :-
< Design as one way solid slab.

4.92.1 Lond calculations:-
» Tiles =0.03*24=0.72 KN/m*
*  Mortar=0,03*22 = 0.66 KN/m?,
= Slagb =025%25=625 KN/m?. -
= Plaster = 0.03*22 = 0.66 KN/m*.
Tatal dead load = 0.72+ 0.66 +6.25 = 0.66
= .20 KN/m*.
= Width of landing = 1.70 m.
= Dead load =8.29 * 1.7 = 14,1KN /m,
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Chaptor Fom structural Analvsis And Design

Live load on the Janding = 5 KN /m?*.
Live load on Ianding =35 *1.7=85 KN /m .

= Reaction of the stair on the landing = 52.8 KN /m.

Factored Tolal Toad / m. = 1.2 (D.L) + 1.6 (L.L) + Reaction of the satire
=(1.2%14.1) + (1.6*8.5) + 52.8 = 8332 KN / m.

4.9.2.2 Design of Bending:-

guxl® 83323307
g§ 8
Ay = M _ 1134
¢ 09
Assume O 12 for main reinforcement:-
d=25-2-1 =22 cm.
Take d=22 cm.
BB
T
_ 126*10°
" 1000 #2207

1 ZmRJ

"

" 25 |
D= . .[1._JI_MJ=.&M

Mu= =113.4KN .

=126KN .m

=2.6 MPa.

17.65 420
As = 0.0066 x 100 x 22 = 14 46em”

ds "rf_(bw}(d] > 14 i)

ST A(fR) Bl

~28 14
As,, _4{4—zml1m]{zz}z 55 (10022)
As =693273

> As,, =T3em"........ .Control
As,, =1446em” > As, . =7.33em’

Use 19 14 @ 10¢m, with As = (140 / 10)*1.54 = 21.56 cm® > As o= 14.46 em®
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Chapter Four —Strnctural Analvsis And Design

4.9.2.3. Secondary reinforcement:-

As = %x As, =%x 4,40 =2.80em”

As gy e = 0001828 x = 0.0018x<100x 25 = 4.5¢m’
Use 14 10 @ 15 cm, with As = (100 / 15)*0.79 = 5.2 cm® > A3 ¢q= 4.5 cm”

4.9.2.4 Design of shear:-

P==e s i - =137 48KN
2 2
' 6
¥ (g * *
gve="1 *.zsﬁl-:}n-:} 220 _ya5.5Kk0

pFe =145.5KN > Fu =137.48KN
No shear Reinforcement is required.

e -
——
e —
— .
__h '
" .
————— e cnasndl
=i -~
-
= il
.

'_?'_ T TR e ———

Figure{4-37) : Section of Stair A
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4 .10 Design of Column:-

Table {4 L) calau.lahon of the total dead load for cach column in all Floors.

ith 7th | fth Sth 4th | 3d | 2d | &t | G Bl | B2 _
001 47016 111945 | 176874 241803 306732 3716.62 436591 501520 564571 cﬂ?s.azlﬁs:?!:
CO2 48364 114615 | 180867 247118 313370 379622 445873 | 512125 | ST66.80 647150 | 7086.50
0D} | 70288 164900 | 259512 | 354123 | 448735 543346 637058 712570  7UR01  §716.15 | 941577
CO4  SES.7T4  1394.15 | 2199.56 300498 381039 | 4615.80 542121 6226.62 | 667128 754343 | 832247
CUS  523.84 125276 | 198168 | 271059 343951 416842 | 489734 | 562626 616109 694624 | 7649.76
rnﬁ 62938 _uuﬂ?ﬂ 215219 321260 4075.01 493642 | 579782 | 6059.23 | 723473 8108 15 | §740.79
i ST1L.09 | 134563 | 2120018 289472 | 3669.26 4443.81  S21835  5992.90 6RI9AD 761657 | B227.04
{EIE | 454:92 ‘lDE]]tIITﬂTS{) 1333.49 | 2959.68 J;IES_Ej _ammi. 483824 347925 6116.86 | 679217
| C09 | 19458 475.56 | 756,54 103752 131850 159948 188046 216144 000 000 | 000
| C10 | 443.56 104938  1655.20 226102 | 286684 347266 407848 | 468430 000 000 | 000
Ol 57323 134343 211303 288203 365283 442273 519263 596253 | 000 000 | 000
12 | 53336 125178 | 197020 | 268862 | 3407.04 412546 4R4388 | 556230 | 000 000 | 000
| 013 | 55845 | 130274 | 2047.04 | 279133 | 353562 427991 | 5024.20 | 533514 574608 510701 641488
| Cl4 | B46.82 | 169361 | 254045 338726 | 423408 SOB0.90 | 5927.71 677453 762134 846816 | 931498
Cl5 | 3216 | 7224 | 11232 | 15240 | 19248 23256 27264 | 31272 | 35280 000 | 000
CI6 | 193 | 18810 29446 | 40072 | 50098 61325 | 71951 82578 90770 | 000 | 000
Cl7T | 6461 | 15675 24RS80 | 34104 43318 32533 61747 709.62 7RG99 | 000 0.00
CiE | Dbog | e g | Duwe _l:}!'_'E_l_II__ nen . noh I}W I'HJTE'H I'ﬂ-‘ﬂ'ﬂb 1_.}:."&1_1_
C19 000 | GO0 000 000 | 000 000 | 000 | 0.00 (167272 2010.64 | 2310.00
C20 000 000 | 000 000 | 000 000 000 | 000 | 182286 000 @ 000
€21 000 | 000 | 000 000 | 000 000 | 000 | 000 | 182286 000 0.0
C22 | 6633 | 152.39 | 23825 32411 | 40997 49583 | S81.69 | 66755 | 79606 000 0.0
i_r.:':zz__l_gf.._ 13| 30074 | 47636 65197  B2758 100319 | 117880 _13_;5.;_1__! 153023 000 0.0

1i1.82 | 3&‘-41 571.02  T75.61 | 080.21 _il}_lfl-HU 138040 | 150400 | 179875 | 0.00 .00
e C25 |163.'.‘f’4! 37951 | $90.28 80104 101181 | 107052 | 128120 | 1492.06 ]l'?ﬂ'i' 19 000 0.0
rzﬁ 2125 | 5896 | 96,67 | 13438 17210 | 20081 24732 | 28533 | 35381 | 000 | 000

13854 | 32475 51097 G978 89340 | 1069.62 125583 | 144205 Imzu.zc. | 166824 | 170840

4.10.1Design of long column.

s Pops. (C09) : Column in first Nloor .

% Loading :-
Pu = 1.2%913.84+1.6%665.52=2161 44 KN
Pu=2161.44 KN

Pn = 2161.44 /(0.65) =3325.3 KN
Assume P& =0-015
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Chupter Foul Structural Aosivsis Aod Desie

P =0.8% 42 085 * fi"i peify — 085 fo')}
3325 3%10 * = 0.8% Ag[0.85* 28(1 — 0.015) + 0.015 * 420 ]
Ag = 0.1118m" =1118em’
Try 30*50 cm with Ag = 1500 cm®
Lu=32m
M1&M2 =1
K=1
M1

i .
B gy ML A0 —(10.122
e e [ /

1*3.2
0.3*0.3
codong Colownm

= 33.55 =11

Check slendemess limit:

&=35.55 <100

r

Slenderness limit not exceeded
ET

Ef=04—"%

o

E, =4750,f fe' = 4750* /28 =25134.64Mpa

., _ L2DL _1.2(913.34)

P " 2614

. _aﬂf:u.sw.f

=1 12

sy - PAT25134.64%1.125%10
1+0.51

=051

=1.125%10 ' m*

~T5MN.m’

Bl
£1 :ﬂ‘4m
E, = 4750/ fc" = 4750 * /2 = 25134 .64 Mpa

1206 1.2(913.84)

(.51
%= 2161 .44
A £ 3
r,=b ¥ 93 0% _rassvioet
12 12
* . o =t
gy S DACBBA AL 0T
14 0.51
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Chapter Four — Structural Analvsis And Desipn

—
O (Kilu )*
2
PR il

o= =722 MN .
(1.0%3.2)°

Cm =0.64 0.4 28
Af2
Cm o=k
e

NS o R
1—(Pu/0.75P)

- I =166 =1

Oy
1- (2161 44 /075 * 7220 )

1.0

€ =13 +0.053%h =15 4+ 0.03 *320 = 24 .6mm = 0.0246 m

e=eg, *x0, =0.0246 *1.06 = 0.041
e _ 0.04]

— = —— 137

h 0.3

From Interactic n Diagram
¢F, _ 2161 44*1077 | 145

s S = 2. 1ksi
A, ~ 03%05 1000 I
300 -2%40 -2%10-20
y= o = 0.6 -.
p, =0.02

A, =p*4, =0.02%50%30 =30cm’

Check $.P,> P,
P, = $[0.8%0.85% £ (A,_A)+ £ A ]| e ACI318 — 2008(E.10 - 2)
= 0.65[0.8% 0.85* 281500~ 30) *10™*) + 420+ 30 =10 .

=24TMN =2 16MN Ok
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Chapter Four - Structural Analvsis And Design

Seleet 12618 = Asy, 0, =30.50m’ > A5, =30em”®

4.10.2.Design of the Tie Reinforcement:-

Spacing <16 x d, (Longitudinal bar.diameter) = 16 % 1.8 = 28 Bem.
Spacing < 4% « d (tiehar.diameter) = 48 x 1.0 = 48cm.

Spacing = Least.dimension = 30cm

. Use ¢l0@ 25cm

P

b e 1218

; »

'! I |
o
o 2 N Ip

10 1

P o ~ b

42 14 i
SE2s L= 150 SIE2s L=100 -

Figure(4-38) : Detail column (C09)

4.10.3.Design of Short Column :-

Pu = 1.2%2048.27+1.6%1192.49=4366 KN
Pu=4366 KN
Pn =4366 /(0.65) =6717 KN
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Chapter Four — Structural Analvsis And Desisn

g =0.015

Pn=0.8% Agl0.85% fe'+pg( fi — 0.85 fe")}

6717 %107 = 0.8* Ago.85%28(1 -0.015) + 0.015* 420]
Ag =02823m"> = 2823em’

Try D=70 cm with Ag = 3846.5 cm’

Pn =0.8% Az 1085 * fe+ pg(fy  0.85 ')}

6717 *10 * =0.8%0.2826 [0.85 * 28 (1 — pg) ~ pg *420 ]
pe = 0,017

Lu=32m

MI&MZ =1

K-

e 14 — 12 L8 T e ACL = (10 .12 .2)
r M2
1*3.2

e = O] R

0.25 * 0.6 g

. short Colowmn

A, =p*A, =0.017*2826 = 48em’®
. Select 16¢20=> As,, .. =5024em” > As, . =48cm’

Figure(4-319) : Detail column (CO01)
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Chapter Foor — Struetural Analvsis And Design

4.11 Desien of Basement YWall:-

< Position :-
Basement Wall (BW) .

<= Material ;-
Concrete B350,  Fc'=0.8%35- 28 N/mm® =28Mpa
Reinforcement Steel , fy =420 N/mm® =420 Mpa

“¢ System :-

mivw] 10 -

Figure(4-40) : Basemenl wall Diagram

% Loading :-

a) Load calculation
¢ =30°
K,=1-s8in30=03
¥y =18KN / m®




Self weight of earth [D.L]

e, =y*A*K, =18%0%0.5=1

e, =7*h*K, =18*155*%0.5=32KN /m
e, = ¥h* K, =18%7*0.5=63KN /m

Load from live load | L.L=5 KN/m’|
&, = PEEK. =5*).5=7 5ENfm

Load from Foundation F20 (F=1441.42 KN)

D=0.Tm
5=14dm
L=22m

F_F 14142
A, L*S 14%22

F*

A6BKN [ m”

3, = % @ = 20°
2 {(wall friction angle )

f= ,—cm{” i /. ~0.44
: ‘si]'l{a;ﬁ+c5‘ﬂ]!mm{..{r+ﬁ!-ms{:5!:al

\ sin(g - f)

Ua : Ground sliding angle

sin g+ f ecos(@+J, —a) _

Gl }.‘,ﬂs.é—f-s'm(qi-i-ﬁ, —r)

sin(d+6_ )+

1.48

[la =356°
eah(F*) =K, *P=234KN im

Normal force N is ignored

% Design :-

a) Thickness Calculation:
Assume h=40cm
d=400-75-20=305 mm
Vu=113.7
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s € ]
oV = %1"'_;" B = ':";' * 28 %190.205 *10° = 201.754&N

—+ No shear reinforcement is required.
Vu=420.6 KN
Vir=420.6/0.75 = 5608 KN.

h) Shear provided by concrete:-

- 0.75
g =2l g 8
6 6

Is the cross section large enough

* J28 *1%0.305 *10"' = 201.75&N

L

p¥e+2r ba=gm,,

2x .75

dbm . =201.75 + J28.1.0.305 = 10* = 1008 .7

g
Vit,, =1345 KN /m

Pn<¥n,, =cross section is [arge enough

¢} Shear provided by steel.

Vi = V—H—.I-"',, _40.6 20175 _ 291 8N
g C 0TS 0as
R e e S 208 e

frxd 42 x0.305

— ©14@12 em. in both direction

d) Wall Desion.1:-

Mu=66.7 KN.m
m=_ 0 =_4&0 145

pDES* e 0.85%28

Rn= Mu /d_ 66.7%10 */0.9 g
b g? 1¥{0.305)°
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p=L(1- [_2mhn )
ﬂi v £

il e J']  2(17.65)X0.8) )= 0.002
17.65 420
Asiee = 0,002 (1000) (305) = 610 7m”.
As. o =610 mm’
ol bars = As/ As ., =0610/113=5.4
= Note Agiz = 113 mm?

= ®12@15 em.

A =0.0012%1 000*305=366 mm”
ASeeq =610mm’ > ASrin =366 mm’

= OK
¢) Wall Design.2:-

Mu=416 KN.m
_ B 420

o= —a
0.85* fe 0.85*28

RIE= Mu ."r?= ?Jim *H}"‘ -'I].'5I=3_ﬁs
b*d” 1%(0.305)7

]

I
o
=l
th

p=L(1- . 2,
m

-

= ﬁ“ 5 J1_ zu..i:}tmﬂ_ )=0.01

ASpq=0.01 (1000) (305) = 3050 mm” .

ASpeq =3050 mm”

# of hars = As/ As pee = 3050/491 = 6.21
= Note Agps =491 mm*

= ®25@15 cm.

The horizontal reinforcement of Basement wall .
AS.ey =0.002 (1000) (400) = 800 nm” .
= ©10@15 em.
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4.12 Design of strip footing:-
4.12.1. Load Caleulation:-

=  Weight of wall (D.L) — height> Thickness * Im wide = 4
=41.45%0.45 «25 = 4663 KN/m
* From one wayrih D =9x11 »=99 KN/m
L =3.2+8x10=83.2 KN/m
= DLL o5 — 466.3+ 99 = 565.3 KN/m

Wu=565.3+83.2=648.5 KN/m
Total Wu=1.2 =565.311.6x83.2 =811 .48 EN'm

4,12.2.Determinc the footing width:-

Assume soil pressure = 480 KN/m*

SR O s 0 0

‘aoti dth =
Footing  wi < P

— So seleet 140 cm width of strip footing.
4.12.3, Determined of footing depth:

Agsume h fiondinig =40 e¢m
d=40-7-1=32¢cm

v" Design of one way shear:-

_12*DL+16*LL _ 81148
L Area 1.4%]
Vie=580%(0.475-0.32)x1=899

#Vh%,fﬁ»*mx i U';j«,iﬁx] % 032 %107 =211.66

= 5BOKN / m*®

Prer =9

g'c > Fu = h = 40cm
= Select h =40cm.
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v Determine of Reinforcement for Moment Strength:-
_ Pu (1 4-045)" 580 04757 .
S A
m=_fr =_90 _—1765
p.85 = o 085*28
Muld _ 65.43%10° /09
h*dt 1#(0.32)°
p= (1= fy_Zus
M \J ﬁ.-
i 41 ||l _ 2017650071 y = o017
17.65 y 420
ASpy = 0.0017 (100) (32) = 5.44 em”.
ASeeg =5.44 cm®
Aspin =0.0018 <100 240 7.2 cm®
As=7.2 cm’
# of bars = As/ As y,, =7.2/1.13=6.4
— Mole Agis = L. 13 en?
— Select @ 12 @15cm.

Mu

=0.71 N/mm® (Mpa)

Rn-=

p_

v" Check of strain

Tension =Compression
Az * fy =085 % fo*h* g
720 * 420 =085 * 28 *1000 *a

¢ =12.7 mm
L e
A1 085
£, = 320 — 13 49,003 = 0.061
15
£, =006l > 0.005 .o OK

v Development length of main reinforcement:

Ld =024 x db = ',f’lr_* 0.7 = 1bcm
o !

Availablelid=475-7T=405¢m>16cm OK
So a standard hook of 25 ¢m must be used to provide Ld
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Chapter Four - Structural Analysis And Design

v Design of Secondary Bottom Reinforcement
Aspyy for shrinkage & lemperature
Aspin =0.0018 xb =h
As o =001 R ¥ 140=40-=10.08
As=10.08 mm’

v Design of dowels bars:-
A, =0.0012x100x32=3.84m"

Use longitudinal shear wall bars
Use @ 12@30 em
Il =028 K % ~Bes 6.7 =160

JE
Availablel d=40-7 -3x1.2=Wdem>10cm 0K

Figure{4-41) - Strip Footing Detail.
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4.13 Design of Isolated footing:-

Once the ultimale colummn or load is determined, the proper footing can be designed.
The following subsections describe the analvsis and design of footing (FO1) .

4.13.1 Load Calculation:-

Factored load Pu= 682712 KN (Load from calumn C01)
Soil weight =18 KN/m'’

Column geometry D=80cm

Allowable soil pressure = 480 KN/m*

4.13.2 Design of Footing Area:-

Allowahle z01] pressure = 4.8 kg/cm®

Area (A) = Total Weight / Soil Pressure
= 6827.12 KN/ 480 KN/m*
~1422m"

Try 3.8%3.8 Area— 14.44m"

Select Foot Geometry 1.8*1.8

For the design of the reinforced concrete member factored load
musl be used :
Pu=6827.12 KN
Pnet (factored) = Pu/ Area = 6827.12 714,44 =473 KN/m’
4.13.3 Determine the Depth of Footing Based on Shear Strength:-
Assumebh=T75cem .....d = 750-75-20 = 655 mm

» Check for One Way Shear Strength
V= [E'B;ﬂ'g - ﬂ.ﬁﬁﬂ]xﬂi*lﬂ: 1518.8

Vu=15188
1 o e =
We=Tstx3.sxa.ﬁssxm = 16463

Ve >Fu OK
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e Cheek for Two Way shear Action (Punching).

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

: | 3
¥ =p—|1=— 1 bd
! Eu J

Where:
Column Length (¢) 80

Colwmn Widih (b) 80

i—

b = Perimceter of critical scction taken at (d/2) from the loaded aren
=a(D+ d)= n(K(165.5)=456.87 cm.

, —40 for interior column
G “, [ 0.75 , sy
Vo =a = : 0655 %10 = 9. 7EN
o, éﬁl‘ , V7 b - 1 w_.' 574 593
1( 0.75 [ 40*0.655 — ;
- z +2 2R FAST*0655*%1 = M4IRSEN
#Fe ¢'11| Glg |"U’ b= |k sh2 I s
V= ,,4';; b =212 8% 4.57%0.655%10° = 3960KN ... control

1
Fu=|(3.8%3.8)(0.8+0.655)" [*473 = $828.7kN

Assume -h =835 cm
d = 850-75-20 =755 mm.

b, = Perimeter of critical section taken at (d2) from the loaded area
=mD+ d) = T(B0+75.5) = 488.27 cm.
& =40 cicvina for interior columm

e XV . BT
¢V, = ﬁ.E[HFJJ L=

[

@, v 075, ( 40%0.755 :
+2 hd=—i"% +2 1 J2R*ABB*(TSFIO =1064ThN
we ;ﬁlz[b /d ]“f“ - [ 6.22 JJ_

[I +] J*\I’ZS*JI 8B*0.755%10" =9318.5kN
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ﬂfw’ﬁ*ﬁ.m*&?ﬁs*loj = 62123kN

v, = ;;%.%J ATE
V= |(3.8%3.8) - (0.8 + 0.755F [* 473 = S686.4kN

#V, =6212. %N > Vu = 5686 4KN OK

4.13.4. Design for Bending Moment.

Mu =473*3.8*%]1.5%1.5/2 - 2022.1 KN

' 420
e D e

C0.85% e 085%28

2.1%107 ]
_Muly 20021100009 0o
7 3.8%(0.735)
—
p—]—{_I . lll_Imﬁ‘ﬂ ]
i 'i‘ f
l 2(17.65)1.04)
= - - — = (300253
P 1?.65( ‘u{ 420 )

As,eq — 0.00253 (3800) (755) = 7258.57 mm”
As,., =7258.5Tmm’ control

£ =00018

A, win = 0.0018 (3800) (800) = 5472mm’

# of bars = As' As e = 7258.57/314 = 23.11
= Note Agzo = 314 mm?

Use 24020  As provided = 7536 mm®  (in both direction)

vves .. COntmol
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4.13.4, Check for yielding:-
Tension = Compression
As * fy = D85 fc™b*g
7403.7%10 * %420 = 0.85%28*3.8%
a=0.034m
a _ 3

= = 40 mm
B D.ss

e =222~ 20,003 = 0.054

€. =0.054 > 0005 ... OK

4.13.5. Development Length (L, ):-

Category (A), item 2 apphies,
; :

Td:L 14 Ew Blw oy wdh

2R

[d=' a0
2t 28

HHMK]_BJ%S.S cm

La=0.24—L % 0.7=024 321 6%0.7 = 20.33¢m
J 28

Available Ld =142.5 cm

142.5+63.5

= OK.

Check transfer of load at base of colummn:

©Pn = O(0.85 fc'Ag)

#0.8*
4

DPn = 065(0.85)(28E——) *10° = 7772.13kV > Pu=6827.12 KN,

Since OPn>Pu.
.. Dowels are not required for load transfer,
But use the minimum reinforcement of dowels:

As=0.005* (7807, = 2512 cm’
4

# ol bars = As/ Ay, = 25.12/2.001 = 12.55
* Note Aqis = 200.1 mm*

Use13® 16 dowels 3 Provided = 26.013cm2
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4.13.6 Development Length ( L, ):-

Ldb=_8 .
4/ fe!

Ldb= ﬂxlﬁ:ﬂ 17.5mm control

428
But not less than:
Ldb = 0.04(fy) d,=0.04{420)*16 =268.8 mm
Available Ld =h-cover-db=85-7.5-3%1.6=72.7 em

3y - e e - N DK
D [ iy Tamdh |eda%n

T en ! 1 X Y e

Figure(4-42) : Footing (FO1) Detail. -
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4.14.Design Deep Beam:-

¥ Material :-

Concrele B350,  Fc'=0.8%35= 28 N/mm” =28Mpa
Reinforcement Steel , fy =420 N/mm® =420 Mpa

¥ Section :-
Thickness =0.3m
v Loading:-

Self weight of the wall
G1=0.5%2.45%0,3*30.8*%25=282.975 KN
G1=0.3*3*30.8%25=693 KN
Ripi=235*245=57,6 KN
Ripp =12.7*245=31.12 KN
Rap; =235%198=4653 KN
Rapp =12.7%1 98 =252 KN
Rip; =23.5%1.64=3854 KN
Ry =12.7*1.64 = 20.83KN
Ripr=23.5*1.41 =331 KN
Ry =12.7%¥1.41 =17.19 KN
Rspy=23.5%1.14=268 KN
Rs1.=12.7*1.14= 145 KN
Rspi=23.5%0.85=19.9 KN
R =12.7*085 =108 KN
Ripe=23.5*057=134 KN
Rypp=12.7¥057 =729 KN
Repr =23.5%0.28= 658 KN
Ry 1. =12.7%028 =36 KN
R siced constrition =3 79 KIN

Figure(4-43) : Decp Beam Detail.




Chapter Four — Structural Anaivsis And Desion

Mm1 |_;|I|__=69ﬂ'.5 KN.m
L—102.5 KNom
Ry = 23803 KN
RLL =329.2 EN
R =2709.5 KN

= Reaction from beam
DL-53526 KN
LL=22KN
; MﬁL-ji;ﬁ =.55.26%0%1.5=746.01 KN.m
L ;5:;22*?*1 S5=-297 KNm

= Tatal Dead Load
Rpi=23803 KN
MD_L—ﬁﬂﬂ.ﬁ-Tﬂ-ﬁ.Ul =55.1 KN.m .

=  Tuptal Live Load
R]_L — 339.2 KN
M (=162.5-297 =134.5 KN.m

= Stress:-
Case 1 :- only from D.L
T =£i££’"‘ L i
A
—23B03 551 2
= b % 15=-25224 KN/m
ot ="09 " 0675
_—2380.3 55.1

= 1.5=-2767.2 KN/m"
To no 0675 "

Line load
§pr =—2522.4x03=-75672 KN/m

Gp; ==2767.2%0.3=-830.16 KN/m =
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Case 2 :- only from L.L

N, M,
e L ® 2
Sy o
=
e i S R
0.9  0.675
—23 b o
0, = ool e, x1.5==0047 AN/m
= 0.9 0.675
Line load

q,, = 0669x03=20.1 KN/m

g, , =—664.7x03=199.41 KN/m

v Desipn of Deep Beam:-

According to German Code DiN1045 and Hefl 240
A) Stress Distribution in Deep Beam

B) Deep Beam or Beam
We can calculaled the deep beam as beam
If Lofd =2 for simply support and one or tow end conlinues.
L0 : Moment zera point.
and Ly/d=1 forcantilever
Lo/h =3/3.55-0.84 <2 — Deep Beam

C) Determine of Z=d-a/l
Z :-distance between the intermal force T and C .
Z for simply support
0.5 <dL<l - Z=0.3*d(3-d/L)
dL A - Z=0.6*L
d/L=3553=1.18 A - 7Z=06*L=06*3=18m

D) Design of the Deep Beam
Mu= 1268.7 from atir
Tension force T
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i
L
& 1.8
74 705
A.i': = 5 — =
0.75% f Q.75%42
# of bars = As/ As,, =22.4/4.9]1 =46
— Note Agy: — 491 om?

(o

Select 5 @ 25 mm. Total As= 24.55¢m".

E) Design of Hanger Reinforcement.

Loading:-

0.5 *wall self weight =0.5*0.3*3.55%25 =11.3 KN/m
Load from rib

D.L=23.5 KEN/m

LI=127 EN/m

D.L o =23.5113.3=36.8 KN/m
Tu=12=DL+1.6xL.L

=12x36.8+1.6x12.7=0448 KN /'m

Ay — Ta _ 9935 505 on’im
0.75= fr 0.75*42
use ®10@25 cm.
E LLL BT ‘:‘m
5@25

27

Figure(4-44) : Section of Deep Beam.
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4.15.Design of shear wall:-
¥ System:-
System for the shear walls .

= ({ Bascment 1-floor and Basement 2-floor both are considered as Rigid
Box duc to enough walls.))

9 floar

I
I
|

Besemeant 1

Basement 2

Level of fundation
T T — " ——

Fipure(4-45) - Rigid Box.

W s

Figure(4-46) : Shear Wall Plan.
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* Wind in v direction
(Load in every floor )

W1=0.8%(0.8+0.5) =1.04 KN/m*

W2=1.1%(0.8+0.5) =1.43 KN/m"

FW1=FW2=FW3= FW4= FW3= 1.04*32.04*3.55 =118.3 KN
FWe= (1.04*0.65+1.43*2.9)*32.04 —154.53

FW7=FW8= |.43*32.04%3.55 =162.65

FW9 =] ,43%32,04%4.18 =191.5

3

L] 2N

Ny

1w

[
|
Figurc(4-47) : Wind in Y direction.

= Wind in £ direction
(Loud in every floor)

W1=0.8%(0.8+0.5) =1.04 KN/m"

W2=1.1%(0.8+0.5) =1 43 KN/m’

FW1= FW2=FW3= FW4= FW5= 1.04*24.3*3.55 =89.7 KN
FW6=(1.04%0.65+1.43*2.9)*32.04 =117.2
FW7=FW8&=1.43*32.04%3.55=123.36

FW9 =1,43%32.04*4,18 =145.24

Limitation of the story drift using the code of Canada [19-17)
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500 x we x fin
TE"I'_JE“.Tx i -"W—

ws . — 1.04 % 1x32.04 = 33 32 KN
wey =1.04 «1x24.3 =25 3KN
by = 34 35m

Ee = 4750 % 28 = 25134 _6Mpa

E" 00 % 25 3% 34 35°
e
e 6x0.7x 25134 6x10°
SO0 = 33.32 «+ 34 35°
i = St e e e
e 2 6x0.7x 25134 Gxl0°
pray Z Ik =27 .58 = reg Z Ir = 4,86

F?YWZI_]F :49.E4prwz&=6.4
OK

=4 Bam "

=6.4m"

The structure i1z non sway (braced) .
The calculation using the first order analysis.

The first order analysis : the effect of Imeral deflection on bending moment ,axial
torces and lateral deflection is ipnore.
Distribution H-load on the on the shear wall ....... ,using stiffness-method .

A- Load from Translation.

Celeulation for H=1 unit load

5 x——ﬂrj""y
: Efn.-"'
Hyd,, x

§ p=———
i ¥y EI;..T
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Table (4.2): calculation of the total load from Translation in all Floors

wall | Ix xi In-.*:-.u ly vi | Iyfyi | SY @ 8X

WOl /0915 6 549 0 | 0 003 O |
w02 0 0 729 59 43011 0 015
Wi oo 00 0 o o o _
Wo4 134 | 0 | 0O 0 | 0 049 0
wos 0 | 0 |oest 23| 133 | o [ o6t |
wo6 0 | 0 | 0064|233 149 0 0001
W07 0 | 0 201 24 (54984 0 046
(W08 6104 | 954 5823 | O _:'___v | 9 Jo:m| o |
we9 D 0 5583 207 11557 0 Ol
WID 1117 | 1454 1624| 0 0 o004 0
Wil 0 | | 0 4147|193 (8003 0 | 0.08 |
WI2 0164 1629 267 | 0 | S0 0006 0
WI3| 4 (19347736 0 | 0 0145 | 0
W14 0915 11,7 | 107 0 0 0033 0
Wi5 0915 '1?.6'51 5] 0 | [ 6 |0@3| 0
Wil o |0 iet|sn en o o
wi7| o | 0 | Bi |88 77 | o |06 |
| T [27:58 | 1868 49.842 8693 1 | 1 |

Determine the rigid center of the building
Z!x'-xx,‘
Xo= — =678
> i
)T THE
tom 2D i ay
X
x,*, y, *:- Distance between the rigid center for every wall and the origin.
Ay x 3 .
)3 CEFRES TR0
S, = 'hf,x'l;' -
'_EE -x,.l-l--fb"‘_'l-‘f“)
x,, ¥, - Distance between the rigid center of the building and rigid center of every
shear(positive or negative ).

Sk, =
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Table (4.3): calculation of Load from rotation in all Floors

71065

wall Ix Xi, X2 | Ix*xi2 Iy yi
W0l 092 -078 0.608 05567 0 @ -13
wWo2| 0 | -393 1544 0O 729 -11.5
W02 | 0048 678 4597 22065 0 -1L.1
W04 | 134 -678 4597 61598 0 | 172
W0s| 0 631 3982 O 0057 586
WwWo6 0 197 3881 0O 006 586
w07 0 | 766 5868 0 | 2291 | 6.56
W08 610 276 |7.618 46498 0 | 359
weo| 0 |51l (2611 o | 558 | 326 |
w10 112 | 7.77 | 6037 674378 O | 139
Wil| 0 (10061032 O | 415 | 1.86
Wiz | 016 @ 951 9044 14832 0 | 286
Wi3 4 1256 1578 63101 0 421
Wi4| 092 482 1369 12525 O | -13
WI5| 092 1057 1117 10223 0  -13
Wi6| © |18.17/3301| 0 | 1.691 |-384]
WIi7, 0 |2069 4281 0 | 81  -843
» 2758 | | 1606 49842 |
T (Ix*xi2 + | 4241 | X TR
Iy*yi2) = =
v Calculate load from Earthquake:-
D.L-9.2 KN/m® L.L=5KN/m’
W i moe=D.L ¥arca
W =835%9.2*90 =60138 KN
casCady
R

=000 Cy W
T = Ci(hn)’"

UBC code
Zone 'Y (west Bank)

¥i12 Iy*yi2 Sy
17004 0 0.01
133.17 97082 0
12388 0  -0.001
29584 0 0.18 |
3434 | 1.96 0
3434 | 22 0
43.034 Y859 0
12888 0O 0.03
10.628  59.33 0
19321 O 0.02
| 34596 1435 0
81796 0 | 0.003
[i7724] o 0.10
17004 0 0.01
17004 D 0.02
14746 24935 0
57563 @

| 2635.1 ;'-ﬂ,{mm '
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(0

| 0.10592

0
0

- -0.001
-0.001

-0.19
0

| -0.023




From Table 16 -J =0l profile type =5B

From Table 16 -1  7=0.3 (Seismic Zome Faclor )

From Table 16 K [=1.0 {Ilmportance Factor)

From Table 16 N R=5.5 (Over Strength Factor (Type ol bracing syslem)
From Table 16 - Ca=0.3 (depended on soil profile and Zone)

From Table 16 -R  Cv=03 (depended on soil profile and Zone)
C1=0.0488 from 1630.2.2 of UBC

T = 0.0488 (34.35) % = 0.7
D=1

p = Rl e oG ool
S.5% 0.7 L il
<2583 % g _pusw

5.5

2011203 xlxlW =0.033

F =0.078 x» 69138 = 5392 .764
Fi.=8.07TF

= 0.07 % 0.7 % 5392 764 = 264 .24 KN
(¥ = Fr)owx

Z wi A

Center of mass
X=155
Y=12.1

Iy

Mio (x) = Fx -(CENTER OF RIGID -CENTER OF MASS) =-534 *FX
MTo (v)=FY{ CENTER OF RIGID -CENTER OF MASS) - R72 *FY

SUPERPOSTION OF EARTHQUAKE LOAD IN X AND Y-DIRECTION for
gr=qy=1

Swy,lotal= Sy,trans + Sy,rot

Sx tolal= 8x,lrans + Sx,rot
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Table (4.4): calculation of the total load [fom Earthquake for each Floors.

quake inx quake in v

in X&Y-direction [  MTo ' MTo
Txl 1167.164 | -G232.65741 10177.672
Ex2 . B026340 _4286.07059 | 6998.9767
Fx3 L 702.3056 375031177 6124.1046
Fxd 6019762 -3214.55204 52492325
kxS | 501.6468 | -2678.79412 | 43743604
Fx6 4013175 | -2143.0353 34994883
Fx7 . 300.9881 -1607.27647 ' 2624.6163
FxB 200.6587 -1071.51765 ' 1749.7442
Fx9 100.3294 -535.758824 ' 87487200

Tahle (4.5): calculation of the load from earthquake in each wall from point load

will Sy Sx
. wol i 0.031711 = 0
2 0 0.252186
Wo3 | 0.001071 0
wod | 0.299097 ' 0
wos | 0 | 0.000723
W5 i 0 1 0.000812
W07 | 0 0.270423
W0 ' 0.255974 | 0
W09 ' 0 ' 0.089098
Wi 0.058348 ' 0
Wil 0 0.073491
Wiz 0.009153 0
Wiz 0.24834 0
Wid 0.04187 0
wis 0.053064 0
Wi6 0 0.042103
wi7 0 0.248489
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Floor
Wall
Wil

W2
Wa3

Wod |
0.8439

w6
Wa7

Wo9
w10
Wil
wi2
| W13
| Wi4
wis
Wi
WI7

The horizontal load from earthquake is much oo bigger than the horizontal
load from wind design only for earthquake.

Tahle (4.6): calculation of the load from carthquake in each wall m all Floors

8
Fxl
37.012
29434
1.2504
349.09

0.9475

31562
W08
103.99

208.76

68. 101

85.776

10.683

289.85
48.869

61.93
49,14
| 290.02

7 é
Fx2 Fx3
25.452  19.089

20241 | 177.11

| 0.8509 | 0.7524

240,066 | 210,05
0.5803 = 0.5078
0.6516  0.5701

21705 | 189.91
20545 | 179.77
71512 | 62.5737 |
46832 40978 |
5898 | 51.61
7346 | 64285
19932 | 17441 |
13606 29405

42590 37.267 |

33793 29.569

| 199.445 174515

5
Fxd

19.089
151.81
0.6449

180,04

0.4352
04887
162,78

154.00
| 44695
35.124 |
| 44239 |

53.634

5.510

31.943
25.345

' 149.584

4
Ex5

15907 |
126,50

0.537

150.04
0.3627

0.4072

135.65 |

128.40

292770
36.866

| 45918
149.49 |
25204
| 26619

124.57
21.004

21.120

124.653

'1

Exb
12.726
101.20
0.4299

120.0
0.2901

0.3258

108.52
102.7
35.756

23416

29.49
3.673

99,663 |
16.303
21295 |
16.896
99,722

2

Fx7

9.5446 |
75905
0,3224 |
90,024

0.2176
0.2443

81394
| 77.045 |
26817 |
17.562 |

22.11
2,755
74.747

12602 |

15571

74,792

1
FxB

6.3631
50,603

60.01

| 0.1450

0.162%
54.262
5136

17.878 |

11.708

14746 |
- 1.8367
| 49831 |
R4016 |
| 10.647 |
12,672 | |

8.4483

| 49.861 | 24.9%0 |

149

Fx9

| 31815
- 25.301
02149 |
- 30.008

0.1074

0.0725 |
0.0814
27.131 |
25.681
8.9391
5.8540
7.37

0.9183

24.915
4.2008
5.3238 |
42241 |



Chapter Four — Structural Analvsis And Design

¥ Design of shear wall :-

4,151 Pos : - W02

- : |-
concrete B350 Fe' =28 N'mm® -
Reinforcement Stecl fy = 420 N/mm”

. tion :-
=45 cm shear wall thickness
Lw = 4.8 m shear wall width

hw=34.35m.story height
l,'E_‘;J I-‘C.-:.:'
(! (%
I it ]
Figure(4-48) : Load from earth ol Shear wall (W02).
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v Design:-
=  Design of the Horizontal reinforcement:

Critical Section

'{1 e =24m...... control
Z 2
Ay S e
2 2

d=08xw=08=48=184m

v, =1205.2 KN
M, =27T723.73 KN.m
V2

o= --E—x D45 x3 84107 = 1524 KN
oy
;_.m=q_ﬁ:' -a{bxd__l_ N_xd
& 4w
Avsume N, = 25
V2R x0.45=3.34°10° 205 <3.84

o + = _ 9397 KN
Ver 4 dx 4.8
IxN. |
I g "
& MR v
Va= 3 T =0
L
¥, 2
' \
.:’H_u_.f!)-mj:,n
\
-'-F,—W-'ﬂ apply
P 208
b e[qzs 8 ﬂ.ﬁ] 045384
poo| B, U 48x045)] 045 AT 10" = U4BLKN
. ;4_311.5_ﬂ> 10
12052 2/ |
AMN =l
{‘r 2«00 ]
'_ "’
A L VEROAT) | ORI 0t SR ..
z /248315 438\ 1
Va2 2/
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Chaprer Four - Structurnl Anmlvsis Ao Design

Al'ih = Fl

s F]__J-cﬂ'

p="ey 1202 eug3a_0176 KN
@ 0.75

Aw _ 917.6x10°

5, 420x3.84

=0.0005Tm ... control

A —0,0025% b - 0,0025x0.45 = 0.001125m

AR
L Ei‘i:ﬂ-:?ﬁﬂ mm
5 5

S, <3%h=3x450=1350mm
&
<2l A e

2

000057 0.00057

s UsedlD@ 25em  ¢/c  For the reinforcement in two layers (horezental )

®  Design of Vertical reinforcement:

A},ﬁ:{n.unzs +u.s[z.5 —%][.;: - —0.01}25]] %8, % h

3435Y 2x79
=025 +0.5 25—
A [ﬂm b 5[ 48 Izsnxqsu

Ay, =0.005x8, xh
_ansxm*

- ﬁ.ﬂl’l?.ﬁ]] x§ xh

= =01m=100mm ... control
0.005x 0,45

ST=£=M=IWM
3 3

8, = 3x h=3x450 = 1350 mm

. Usa2@|0em cf/c Forthereinforcemntin twolayersFertical




Chapler Four — Structural Analysis And esign

Figure(4-49) : Moment and Shear Diagram (W02).
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Chupier Four — Siructeral Analysis And Pesign

Mu=27723.73 kN.m
Lw

e
GO0 (% / low)
assume ol hwz0.007

Pt
600%0.007

Cw=C=0.1xLw
Cw=1.14-0,1x54.8=0.66m
¢ 114
2

%

Cw=—=—-=05Tm

Z
Select Cw=0,70m =037Tm

Lw
A= w Asy

b

Ast= ;’?:-:Ix] 13=10848m"

4 1

Lw . O85xf x fexLwxh
Asx fy

7 E

Tl =0D.086
Lw 74 0B5x085x 28x 4.8x 045

108482 107" % 420
Mu=09%0.5% 4s x fyrx Lwx {1—f—w]

Mu=0.9%0.5x10848x107* x 420 x 4.8 x (1 - 0.086)
Mu =RO9SEN m
Mg, ., = 2772373 - 8995 = 18728. 734N m

| / c 3 g
18728.73% 10 |
= 4 _ 709 _12084.6 mm’
fre(Iw—Cw)  420x (4.8—0.70)
Ast =008xbxCw
Ast,,, =0.08x 450 700=25200 mm* > Ast=12084.6 mm"
As(1928) = 615 mm’
with As = 20% 615 — 12300 mm?. > Asl = 120843 mm’.
& Az = 17% 615 = 10455 mm>. < Al mas — 25200 mm”.

Ast
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012@10cm

| Vertical bars
T W L} | i T ""I'l. w L - ‘I' L. L LB L S
| il _

. 7
I M i t ... IR T S oo w B s . W&
| Bl0Gsm :
Horizantal bars

Figure(4-50) : Section of Shear wall (W02).

4.15.2 Pos : - W01
v Material :-
concrete B350 Fe' = 28 N/mm®
Reinforcement Steel fy = 420 N/mm”
v Sectlon :-
=45 cm .shear wall thickness
Lw = 2.9 m .shear wall width
hw=34.35m story height
135 I
— AEF =




Chapter Four — Structural Analysis And Desien

")

(>3
G
(1)
-
-
=il
!
-I'“

(a) (h)
Figure(4-51) : Dead and Live Load of Shear wall in a & b), Lmﬁm:i:ﬂof
Shear wall( ¢ ) (W01). '
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Chapter Four = Structural Anabvsis And Design

f

4.15.3Pos : - W03

v rial :-
conerete  B3SU Fe¢' =28 N/mm’
Reinforcement Stcel fy = 420 N/mm*
v' Section :- &
t=30 cm .shear wall thickness
Lw = 3.25 m .shear wall width
hw=34.35m.slory height

Figure(4-52) : Load from earth of Shear wall (W08).
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Chapter 'our — Structural Analvsis And Design
() G) -
Figure(4-53) : Dead and Live Load of Shear wall (WO8).
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Chapter Four — Structaral Analysis And Design

4,154,Pos : - W11

v Material :-

¢ Section ;-

concrele B350 F¢' = 28 N/mm*
Reinforcement Steel fy = 420 N/mm’

=45 cm .shear wall thickness
Lw = 4.8 m shear wall width
hw=34.35m.story height

Figure(4-54) : Load from earth of Shear wall (W11),
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Chapter Four —Stractural Anslysis And Design

Figure(4-55) : Dead and Live Load of Shear wall (W11),
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Chapier Foar = Structoral Analysis And Design

4.15.5.Pos ¢ - W16

¥ Material :-
concrete B350 Fe' = 28 Nfmm’
Reinforcement Steel fy = 420 N/mm®
¥ Section :-
t=35 cm .shear wall thickness =
Lw = 3.87 m .shear wall width
hw=34.35m.slory height

Figure(4-56) : Load from earth of Shear wall (W16).

161




Chapter Four — Structural Analysis And Design

162




Chapter Four - Structural Analyvsis And Design

4.16. Design of steel stair :-
4.16.1.Pos, Bst02 .
+ Mat i=

= Steel A36 .
Fy =36ksi,(240N/mm2)

Fu =58ksi,(360 N/mm2)
<@ stem :-
a LHIER = G 1
P T
Figurc(4-58) : Stecl Stair.
o Lpading :-
v Dead Load :
self weight =75 KN/m
steel plate treads =0.4 KN/m
dioil Bie Bade—22 0503 KNI
cos26.5
¥ Live Load :

L.1. =5 ENfm® =5%0.5 =2.5KN/m.
% Design :-

v Design summary
This section provides the design summary for cach type of design, which highlights
the controlling demand/capacity ratio and it's associated combination and location in

each member.
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v Steel design

Table (4.7): Sleel Design 1 - Summary Data - AISC-LRFD99, Part | of 2
Table (4.7: Steel Design 1 - Summary Data - AISC-LRFD9Y, Part 1 of 2

Dedtpnl | o Ratio | RatioType |

Frame | DesignSect
1 . UPNIS0  Beam | No ﬁessages | 0.100475  PMM
2 LTPN1ED Beam No Messages  0.112938 PMM

Table (4.8): Steel Design 1 - Summary Data - AISC-LRFD99, Part 2 of 2
Table (4.8): Steel Design 1 - Summary Data - AISC-LRFD99, Part 2 of 2

Framec = Comho | Iocation Enmg WamMsg
m
1 DSTL2 = 135000 = NoMessages No Messages
2 DSTL2 | 1.80000 No Messages No Messages
Tom
:_E; C 18x7em
D8em "~

1.1em

{ -Beawn Prolile
Ci8X7Ton

Figure(4-59) ; C-Beam Prolile steel Detail
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Chapter Four — Structural Analvsis And Desian

¥

4.16.2.Pos. BstD1 .

© Material :-
= Steel Al6

Fy =306ksi,(240N/mm2)
Fu =58ks1,(360 N/mm?2)

“* Syst em :-

IPE e —
Figure(4-60) : Steel Stair,
% Lo -
¥ Dead Load :

dead fine logd =14 EN/m

¥ Live Load ;
LL =R.04KN/m.,
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Chapter Four = Structaral Analysis And Design

v Steel design

Tahle (4.9): Steel Design 1 - Summary Data - AISC-LRFD93, Part 1 of 2
" Table (4.9): Stcel Design | - Summary Data - AISC-LRFD93, Part 1 of 2

Frame | DesignSect Dﬁ;ﬁﬂ Status Ratio = RatioType
1 IPE200 | Beam  NoMcssages 0235643 PMM
2 IPE200 Beam | NoMossages 0235643 1 PMM

Table (4.10): Steel Design 1 - Summary Data - AISC-LRFDY3, Part 2 of 2
Table (4.10): Steel Design 1 - Summary Data - AISC-LRFD93, Part 2 of 2

1 Frame Combo Location ErrMsg WamMsg
| i [ gl
1 DSTL2 | 1.20000 No Messages No Messages
2 DSTL2  0.00000 No Messages No Messages
L]
| \d‘b
Hwris +
& S
W | - Nemi [ +
3l ,qé"?‘ [ W
0
tube eoulinn
b - 20 X 10 X 1em

Figurc(4-61) - Steel Stair Detail .
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C hapter Fom Structural Apalvsis And Design

Design of holts
«  Assumption
The bolt is 778 inch in diameter.
The bolt's length is 1.5 inch, .25 inch head, and with threads vn the

(.25 inch of its edee.
Shear desian
. Ri=mx0.45% Fu® x Abx ¢
m=1,Fu’ =120ksi,d = 0.65

7
.le-Jz
Ab = E = 0.601in

@Rn=1%0.45%120x0.601x0.65 = 21.1kp  holt

Hearing Design
pln=pgx24x Fuxtxd

Fu=58ksi,p=0.75,t=0.5 ,d =

oo | -
s

n

. Rn=0.75x2.4%x58x 0.5x%= 45.675kip/ bolt

The design strength of each bolt is equal 10 ;
¢.Rn = 21.1kip | bolt
Tu 33

No. of bolls =% =22 | 564bolt
YIRS 21

> Select 2 bolis
Weld Design

design as filler weld — Submerged are weld ( SAW ):
Shear Design

L

P.Rn =0.75=te=0.6x Fu"
B =0.7521x0.6xFu
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Chuapter Four = Sironctoral Analvsis And Design

@, = e from —3 TubleS11.1

S 0 O
o 16 16 16 16 4
Sa!ect—}i{aLiql

L6 16 16

é{g—rfé':a:
B 16 -

dRn= G.Tﬁx%x 0.6x120 =16.875kip — weld

g.Rn=075x0.5x0.6x58=13.05kip = Buse
¢Ru=13kip
Fu = 33kip

L =£‘ =254
13

Select L = 3", 1.5" each side
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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
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TABLE 9.5(a)—MINIMUM THICKNESS OF
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED

Minimum thickness, h

Simply Oneend | Bothends
supported | continuous | continuous | Cantilever

Members nol supporting or attached to partitions or
other construction likely 1o be damaged by large
Member | deflections.

Solid one-

way slabs £720 £124 £/28 £M0

Beams or

ribbed one-

way slabs ¢16 ¢ HB.5 €121 {18

Notes

'Jalue-s given hall be u dlre::ﬂy for membars with normalweight concrete
idensity w, = 2320 and Grade 450 reinforcement. For other condi-
tions. the values shall be modified as follows:

a) For structural haom-mghi concrete hawn;; unit density, w.., in the range
Lﬁm;gzo values shall be multiplied by (1.65 - 0.003w,} but not
than 1.

b}Fcrf,cﬂ?mlI‘:aanPa.mmslﬁﬂtnmnﬂh;imdbﬂm4+fri?‘ﬂﬂl

Tahle(4-1) MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR
ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED

TABLE 5.5i(b] — MAXIMUM PFERMISSIBLE COMPUTED DEFLECTIONS

TvpE ol T Cubesiien 1o b songerd et ety Iy
Flat mests 11 s dajaoptinnd or afinched he pan. | (inmecste deflechion chis (o Fo ld L
pittanzal slemere hebe b= be demaced ay el
It o Pomifion
Fleoe. pol . "’"'"'1':." TR T | (e oehechon dus e ek L
uﬂml el o pe camangecd by ics 380
Forncil e Mttt comnah Rt BALCE o1 B3 o4 Tk ot wl e Lokl deflecton dacm g 28
ablachwe e rorsu ol claeonle Doy 10 he | afacsment o penalusirs skements faim of roAgd
ke by laape deflecdsns e orge e defledion dys Lo =l un..h-:w-d :
Rl i =50t CoNBPDETIan Mippo g o o e e et e n ey
wiisrd el |0 nesmtnmr il emenesds 00 e fo A | 280
e dmnamd Ly Ik dafheCiom
7 jurshid T afegnd e benci hoi B ehetbs e = |l'd-...|1L||I..|-'M.u! ecion medindrg odidsd delflecioe duki o pordol
Lonrakis n:w"an e lr.ulllsm ; arb-u tm- s tlaras el iy al prevelo b darms
' PR qJ'._-.II Ot et Wi AL ,_,|:|-u1 _____ £, =2, it mevg b nacd b ot o dsFearien falecinted 1o piun bedees mha.

wlin i it Tt amvea 5 hed B « ,.,u.m..;uma.tww.ii-rf ity harln ekl o B slafiecon “wasc st o mamber am-
ht’ uvrhl fid = auud-. J.

B Lt orrsng o i 1F b gl irudimtior i i F1Ra0n B [plairilit 2l Uy st cataed mmartaedeed slamem

B i ool vk B v Bin's bodhod ot paon)mfust it oual ehimerin. Llinl ety e parmsthed | fonben % e e it Reml Eliecton s camines
demiy ol awpind G

_

Table (4-2): MAXIMUM PERMISSIBLE COMPUTED DETLECTIONS



Chaprar 2 The Design Progess
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