dwrigl) 4alS

dojlaral) 5 Ainal) doigh) 50

ke ddin £ b duide Awdid Gauadl
g sall

Gl Cpfadh ganal LY asanall)
dand) (3458

Juld AlA daaa allugsl Chuugy daal
2588 el oY
il
oA asll ae (aly; Lo

SRECTRp:

2017/2016



g il RNZWAL @;dg.abiu\ﬂ il
D dand) g8
Jld AR daaa allas g s g3 2an]
osad Gl ¥ g

Al Adatiaal) Aiall) pliac) aran 488 oy £ 5 puiall Ao Gyl YY) Cilga o o sl
sLd ol Lua ol gl g duigl) AIS 3 4y jlanall g Aitall digh) 34000 1) £ g pdiall 138 agals
(o9 SIS Ayl Bl bl

Bdlal) sy 2 g8 §.9 ral) i yia a5
Al u-*é.-.\ﬁe e ey 2

2016/2017



)y

asll ailay Cligeall o i Liile s pa (e ST Lasliy 3 (ge S Ll
Jaall 138 383 G Ulsdie uadlag sV iy Ml jeus (gohat dl 2aalls

I A e ) cpaleial ale (3 WY1 Y ilaaall aleY s alall 55l )
calug adde A La dese Lasw a)Sl) W)

) el e Aaguie Jagdy Jalaw CSla e ) slaal Sla Y (s sl )

Sadl Jall
L Ssals Gl ¢ galst sl gl Fose b G pen e )

sl BB e ) o ls 2 ladl) g bae olall 385 oads Lsm Upw 00
Lol ey I, Lialats 50 Calai o

G able Jals el e chliey 550 e @ilddSy ad e g ligale e )

-~

) g ladlls aled) 8yam W 555 55lie an ) ey s a agale W ela (e ) alel)
JEER| L N (PR (. K W

cpase aSll e al) Lo
- poalsiall Jeall 138 Slad) bl e US )

) 138 gag Vs IS )



osaddl) g )

il g Yl Adlalu anlic g dga g Blaw Gab LaS Baa g Al Adall g SN ¢

eyl g SN ) jay adkis

. Codaaalh ST gy Anals.. 53l Uinals Y

ENERT R

SN 9 (il LgaBlay, | A jlerall g Aiaal) Auigl) B sl )
0ase ok L, Bkl 13 o G pdiall )
sLa¥) U, Uita dal e g A Uesd e )

L o) ghal) daand) 1 Slad) (A aala (re JS )

"‘:.5‘)1%3]‘ .”! S~ . ll/_“r’s—;‘m}[‘ A w!\"



Cune 40 51l sk o sley 50 (5 )l pana o2 3ok 8 & 5yl

Aiaia 8 (a5 bl i bl A1 Jal g 5 piall 138 5 S8 il
e g sl ady Cia ca Slgha — Galili g jls e (il e (paladll
Ol (e g 5 piall 18 (0 5S 56 o ST sha g Lulils Aiae (g sl ) (5l
Lo ¢ D5 bl Cile s giue (31l shall 028 aadiud s ¢ 4y g (e o
o2 aaiudi g 5 sl (o) Gibh e L) (ssing s ¢ il jladl 21 S
¢ Omosaie Oatiae A el diady Gl aey 5 ¢ A lad (e @l shall
Gkl (A 5 ¢ GRA Baxie 43S (Bl sk o)) (Ao (e IS (g st Cumg
sn sl Llea¥! Aalual &l ¢ Gosladly pualall 5 gl 1 00

&» e 12000

il giaal) (i gt



| O siall dndia

I 2 AT g 5 pha Aadie o 33l

0 NI

Y el AN

\V/ Ay el AAllL & g piiall (aala

VI by ginall s g

VI Jslanll el
VIII JEEY) (o
2 iatie 1-1
2 & 5l Cilaal 1-2
2 & 5 bl Uie 1-3
3 g s riall A 0 50a 1-4
3 Glaliall 1-5
3 g s pdall J gucad 1-6
3 g siall Dol s 1-7
4 & 5 el Lia 3l Jsaal 1-8
o gdediday WGl

6 fadia 1-2
6 g sl (e dale dadl 2-2
7 g s iall ad 5a 2-3
8 &8 sl daaal 4-2
8 3y Jdlsal) Cin 5-2
8 Sl s Y sl (3alda 5-2-1
9 A el ik 5-2-2
10 IV A el 3l 5-2-3
10 )Y Gkl 5-2-4
11 S5 J Y1 il 5-2-5
12 DAl gl 1yl 3l 5-2-6
13 ERSIRERIAT 5-2-7
14 Clgal sll Caas 6-2
14 48 yal) ledll 4ga) 5l 6-2-1

Vi




14 Al 4y giall dgal Sl 6-2-2
15 An Al el dgal gl 6-2-3
An ) A il dea) Sl 6-2-4
18 dia 1-3
18 LY aaaill Caaa 2.3
18 il 3 ALY ealiall 4 yTail) il 0l 33
19 JlaaY! 3-3-1
19 il Jlaa! 3-3-2
20 all Jlaa! 3-3-3
20 danll Jlal) 3-3-4
21 g 3-3-4-1
21 z sl 3-3-4-2
21 S 3-3-4-3
22 ALY pealial 3-4
22 <l sl 3-4-1
22 (Solid Slabs) als ol il camal) lie | 3-4-1-1
23 Dz 3-4-2
24 s2acY) 3-4-3
25 (=il o) 3a) Alall ) sl 3-4-4
26 il 3-4-5
27 z) oY) 3-4-6
28 2l Jal ¢ 3-4-7

30 Introduction 4-1
32 Factored loads 4-2
33 3 Slabs Thickness calculation 4-3
34 Load Calculation 4-4
35-36 Design of Topping 4-5
37 Design of Rib(001) 4-6
38 Design constant- 4-6-1
38 Calculation of Dead load 4-6-2

vii




39-40 Calculation of Live load 4-6-3
41 Flexural Design 4-6-4
41-44 Design for positive Moment for Rib 4-6-4-1

RO01
45-46 Design for Negative Moment for Rib 4-6-4-2
R0O03

47-49 Design shear for Rib (R001) 4-6-5
50 Design of Beam(37) 4-7
50 Design constant 4-7-1

50-52 Calculation of Dead load 4-7-2
53 Flexural Design 4-7-3

53-55 Design for positive Moment for Beam 4-7-3-1

37)
56 Design for Negative Moment for Beam 4-7-3-2
37)

57-59 Design shear for Beam (37) 4-7-4
60 Design of column (11) 4-8
61 Factored loads 4-8-1
61 Slenderness parameter 4-8-2
62 Calculating of design moment 4-8-3
62 Calculation of magnification factor 4-8-4

62-65 Interaction diagrams 4-8-5
66 Design of shear wall 4-9

66-72 Calculation of shear force on shear 4-9-1

walls
73 Design of shear walls 4-9-2

73-74 Design of horizontal reinforcement 4-9-2-1

75-76 Design of vertical reinforcement 4-9-3
77 Design of stairs 4-10
77 Minimum slab thickness of deflection 4-10-1-1

77-78 loads 4-10-1-2

78-80 Design of slab S1 4-10-2

81-82 Design of slab S2 4-10-3

viii




83 Design of slab S3 4-10-4
84 Design of wall footing 4-11
84-85 Load s calculation 4-11-1
Jotaadl (u pgd
CAsdalld;,  dewlday | delas)
4 g sosall (el Jganll 1-1
19 addual) 3 gall dae gal) A8EKY) 3-1
20 dall Jlaa¥) Jsaa 3-2
21 il e e LY G Sl Jlas] 4o 3-3
33 Calculation of Total load of rib (001) 4-1
36 Calculation of the Total Dead load for 4-2

(ROO1).

CAsdald,  JsBlday ] Jsdll e |
7 Gyl s 2-1
8 SUl s J oY) sl galdal G8Y) Ladisal) 2-2
9 Al 2 o]l 3l 8Y) Lol 2.3
10 JsY) &y puill Gdall 68Y) Jabanl) 2-4
11 a oY) Gl 88V Ladsll 2.5
12 Sl 5 J ¥ Glall a8y adull 2-6
12 sl 5 )15 Gl sl &Y Ll 2.7
13 Oedbadl guldall a8y Laiudll 2.8
14 A8 il ALl dgal 2-9
15 A8 ,al) Ay siall dgal ) 2-10
15 Al ALl 4gal Sl 2-11
16 dpadl A giall dgal Sl 2-12




23 Aal ol slady) il de Hia CDlage 3-1
23 3y snsall g 8Yadll ) geaall JIE 3-2
24 s JIC3) 3-3
25 o=l Hlas 3-4
26 3 _siial) ) 3-5
27 z A 3-6
28 J oY) by aaaill Juald 3-7
32 R (001), and B (037) at the ground floor 4-1
slab.
33 typical section in Topping 4-2
35 Section in one way ribbed slab 4-3
37 Geometry of Rib (001) 4-4
37 Load of Rib (001). 4-5
38 Moment Envelope of Rib (001). 4-6
38 Shear Envelope and reaction of Rib (001). 4-7
47 Geometry of Beam (037) 4-8
47 load group of Beam (037). 4-9
48 Moment envelope of Beam (37). 4-10
48 Shear envelope of Beam (037). 4-11
48 Reinforcement of Beam (037). 4-12




-

daial) Js¥) Juadl)
Jo¥ S adll
L4 ” x‘
1
Aaaial)
£ 9 dal) il a
£ 5 i) Aliia

£ 9 el Al 3 gan
Jlalowall
£ 9 all J guad

£ 90l g s

1.1

2.1

3.1

4.1

5.1

6.1

7.1



-

4adall Jo¥1 Juadl)

4aa8401 1

L e el JaSy o)) iy (S el ) ling @IS (5 slall () iy GlasWU ¢ 3ladl &l 5 i (e Jandl 5 Sl
Ll 5 U lene dlaadat g dasena (S g 5 05 (5 ladl) Cpanadd e Bl (S (53 5 el 138 5,88 el

aladl edadlly ixs Sl Ay lanall Bpalill (e ol pu 45LE) ) pal) el ol il aran 3291 Ao sl dlee alla
3 Al ALY Aalill el ramy Lpany daliad) ALY day 5 alily Claludl s cile) il 555 iS5 aall
el 13g) AiSaal) ApabiaBY] Aalil) sle ) je pe inall o b i5all Jlaad ¥ Jaall e ) lisy) sl 5
A Sl Clagaaily Alaial) sl gil) Hlie WU YT (e 2 Y SIS ¢ il (5 jlarall araaill ae ey ¥ Lay ALY

gl G paall 5 oy 5l 5 il AalailS ASSall o jualic 5 & g iall daade pa e DUy Loy

2y Juadly dusy ol shall darie iae (e 5S35 gl Galandd reaad (ALY AUl areial g g el ey
5aac YIS Aaliny) jualiall ay sty @lld g anliall LY Uail) LA i Cus ¢ Galiadia (puine ceaal U il
5 el il ol g Caiu) Gl (e elaid) yualinll 038 aranal ol (ja s Ay lanall Cllabdall ae e D Lays ysaadl g

Aaiiil) Q8 g JalSiia g 5 e s pad) dad (e el g dpaanl) Aalisy) cillabadall Suead & (e 5 i)

£ s phall cilaai 2.1
AU Calaa ) ) Glea g a8 ¢y oS5 ol Al amy aad) 13 e Ja
‘_AI: @L..m}’\ o _yalic @‘)}U aaliaall @Jw culial) @Lﬁu:}” (,U:ul\ _)l:ﬂ;\ ‘_;s 3‘)333\ ‘f B)L@.A\ | . B |
Al LﬁJLAM]\ Laudaasl & iy Loy ecialadall
Al Ailiay) jealiall avanat e 3 a8l 2

ARl ) el 3 Ll 5 25 ) o slall oy 55 ki 3
(LY aveaill gal p aladind (& 4

£ 9l Alia 3.1

te oasla ¥ yealiall sdgd ALEY) a5l ae ae D Lay lala) 5 3aee Y1y guad) 5 UL o pualial)

5 banl) saral



-

4adall Jo¥1 Juadl)

&3)@\&434;4_1
Ll 5ol Al (e 5V 5 dsall Cpliadll IS deall aiis Cus dah A3LY1 Al e g g il 138 b Jeall juaily
Y Juadl) 8z Al g g a5 dwall duadll & 2 Al g g e dedie DA 50 2017\2016

Slalewadl 5.1

. (ACI-318-08) ddiaall 4Ly apabiail) & S e 3 <l dlaie] (]
.(Atir, Safe, Etabs , Sap 2000,Staad Pro) Jis ALy aeaill g Judaill zal o aladinl (2
.(Autocad 20 Microsoft office Word & Power Point) Jie s al zel 5 (3

g 9 el J gt 6.1

(s dsad Ayl e g5 il 1 (g sing

Adlaal 5 cua) Aaa 5 Al dadiall Jady :JsY) Juadll -]
& sl g lerall Caa gl Jady £ SAN ) -2

(el ALY palinll Ciia g Jady 1 QU Juadl) -3
ALy juabiall LY el s Jaladll saol Sl Jucadl) 4

£ 5 aall is) ) 7.1
PR

Y JS i) Gl seall 5 5aac YIS jualiall 028 a5 4S5 inall 4 oSall ALY jualiall 4l 0 (2

O dale 5 galaBY) Cailall a5 & sain sall (5 lanall ppanalll g (i jlay
CJlealloda s s ALY pualiall Jiday il e 5 Jisall Jlaal) a3 (3
Jeladll il e oLy ALY pualiall araal (4

) Al 5 oSl el Al 5 bl A g 5 ) ALY pualinll &gl bl Sla (5



dasiall

Jo¥1 Juadl)

p Lﬂ\dﬁ;}\}
)J\ J\)&JM\J&C\M@A
RIS
Aalas g W) o

[ il

=3 “a \ \ 3
1 Gl dalas W) {" }
" T A
. _3_,'.3.-_.04'_.' Clawdl g sl yal 1 3

ia ) ‘(1-1)d3 >
: ) g—‘-“.)s‘dj g
/ A \S\M\J% JJMUM\JAJAS aal KN
-2017) 4wl d
(20162



G J—adl
§ N——arall Ciia ]l

Aadia] 2

£l oo daad 22
Lol pdga 3.2

LB 9al) Aparig 2

. criall 488y Jbliall i §5.2

Llgal gl day 6.2



s erall Cican o)) (A Jaaadl

s dadie] 2

Gl Gla G b s ¢ eand) 13 Bads cand a5 daanigll o lall aal sl B jleal) el
O By sa Jazil Ll CogeSll Bl (e ol sall 03gn JEE 6o yhal i 5 4l gal liall GlT g2l Ly
Laeliy g daadll ol jlasd) e S JaaY 88 5 20 dandall s3] Jlaa (o &l 408 5 Lo Sliiien cAaald jll jgm

Jeall Caalsa (g (5 lenall bl an 5 Loa a5 et ¢ IS 5 43 505 (8 5 jlenl) Canpual 13ga

Onbe a5 oed 2l 5l an (5Y il ¥ 5 jlaal) (3 ladie iy 3gan g Ja g ple o 8 JSI OIS 13

Ul ot 38 Wil ae ) Jguiadll (mmy L 555 s paaal) 5 aloaal) it il (5 585 08 Al ¢ 511 5 JUal)
Lelbaldi e Jeliii 5 Lelan Lavie claliall (e 2aal)

Yl fag cans JaST e ojladl oy s Jal e sie e gT e sl Lite (Y ppenaill Llee ()

il gl as e V) e 335 s Laiall JS8 yaad Ads yall o3 8 Al s (g lanal) ppanal) As e

Gaiad Cangs @) yal ol aa)si oy Cun el 138 oL b Lelal (el dalia) cldlaiall

A5l 5 5 UY) Al Liagl Aleal) o3 8 a5 5 ¢y slanall 5 3ae Y] adl g an 5 4 gllaall sl 5 e all
Aipds ol LAl (e b e g Jal) 48 jall

Balee 105 Lgtnal e s Al Leiyseas Ll Al (s obenal) amaadll Al ya G ole¥] as
Aalia) Jla¥) e lalaie!) lpailiad s 45LiY) juabial) slal paad ) Caagd ) LY apanaill
A N & ey b ) pealinll oda e Ll iy A 5 Lgle Zad )

£ 9 all (e Aaal 2.2

Gl a2y diady adiin e (e sS85 (uliU Alae Ay jlail) (pladd pans 8 g il
o baa Gl sha s Ay gasd (ailda g 5 il e (5 sing Cume any (e (Dleaia (iSas Gaiise I D)
el e e IS o sing Cine () Jamily D Sl ey e (D 5 S5V 5 mpY) Gl o 5 4l
G ol e s simy AU el 5 Gia JS 3 385 G0 e Y1 Sl (g sy Cum ¢ A€ 3l sk
G S 8

S5 ) Adadl) Jal gl e 5 el Vet o ld U8 585 55 Cilapail) s2a CailS S8

L ) st 8 5yl L (oS0 ) Al e 5 ol il 5 iaal) Jane S el 8
L e )5 12000 o



s Janal) i 5l SN i)

g9 dual) 2 9432

Gl Lo o) g 48 Lling agle sl L) 31 el a8 gl Al 50 iy 48 & 5 piie (51 aranal
Akl 8 il Lalial g 58l il slaiy L 5l 81 jaad) a8 sally

aSIa (JiaY) apanaill G 3ol bz i) araailly LlEdle 5 A pualiall () 5S5 Cuny
Clandll s ) sl a8 sall A8 5 oLill dn yiall (2 \SU praia 5 (e cpdsall yualic (e Aale 5 SE clac)
o]l Hlisa g 3200 CL’«)” oladl 4 cidasaall ‘f\.mn &@J\}cw\

e giise o Slgha (i e JLE e paladl dilaiae (ulil aiine A S el 1 oLl i
DS (g) (A L) Sy 5 LaSe e 12 (ayma DAY g LAl yie 30 G ot )l g oLl (e LS
g ok i sis Al Jsaa sl Al seu Hliag da (S LA Sy ()l panall 138 21 5 ¢ Galanadd 8 A
A 5 & 5 pdiall il e SO Al Agial) g Apunyi Sl Clandll A 2 gm g 5 ()Y Aadad ) Jomy onti )
A sg 4l J saa 1) aand) ey (S (8 (585 () 4lS el (4

:\3..3}:}3\6.49;33\9\)4?3&35} 6(1-2) Jad) co)\:ﬁi\eﬁgﬂ\éﬂ\&&J)M\umeﬁﬁ}
sl AS ja 5 4 5ell 5 o i) Cum (e i S LA Ble je a5 Jlaad) Ja g i (3R sainall
s

(1-2) Jsd



s erall Cican o)) (A Jaaadl

sl dparl 4.2

£ o) (ot ) g LA e w3015 Gl Abtad Cpalediilaie d IS 8 sall 138 Auanl (5e3
Lo b e ady SIS 5 4 jlal) a jlaall 98 5 8 5 pdiall (e Caagd) pe anliide (Galls -a SDsh

Al L o a8 sal) lial die Lgile) s Gang Al sa¥) adl e )5

£ a3 Jie S dilidiAals (1

£ ool paa e siud daluay (i dadd 45 (2
JAdbidl s (3

sl A Jpasll Dses (4

Apanls O jpees @ gall Lliia) (5

+ 4884 Jabluwal) Chay 5.2
s (AUl J oY1 sAlEU5 2 ]

sl Gl hy g Cual e B 5l il aly Cume Gilda e sl (3 sha (S

38 Cuaiad Mg dang 3 o Gla IS g gingg o SO gl Gl e ) Aslie e JgY)

Y15l Gy 1S A Sl G 0683 o ol S all ) S 5 il e s s (35551 Gl shal
L e ) 5ia]1414.25 Laginlise 35 ll ¢ piliadl g0 gise




s erall i gl (A Jaaadl

LJJY! J—.ml Lét'Lh

Sl 5 J oY) gl gl BEY) Jabeall(2-2) JSA)

p Gl 4 gudil) (330522

o 3l 5¢ il e e (o L 158 (K85 Lt e 12711 (ol 8 sl

A0 4 gl (aldal 88Y) Jaleal) (3-2)JSl)



s erall Cican o)) (A Jaaadl

s oY) Agaddl) 3 5.2.3

TR e i Gy ¢ Dl bl 2 S e Gidall 138 (S La ye ) jie 1271.10 Goldall 138 dalise ol
Aeall oo Gl bell 7 j3e e (s sing s Adladll Agall (e z )35 dmaae SIS Ay giall dgall (o dmiaa
(4-2) S LS 045 im0

Jo¥) 4 puill (gilalibiUnional) (4-2)JSl)

: o) G5 2 4

z s as e s ging g glad (i jaa Gl 138 aadiinclay je )yl 1035.66 Goal) 18 dalue @ls
& Az mas o gsingy ¢ S 300 Gham o) gl e dha G Alledl) dgadl (e
oY) G alin i Lgialinn AL ) B G 3 guall (a3 Sl (5 sy ¢ Canatial

(5-2) Jsall 3 L

10



g ardl) Ciuall A Juadl)

|
|
i
|
|
|
L
»

-
|
|
|

o ) Gl YUl (5-2)Jsdl
s A 9 JoY) @5 2.5

Aalise &l g 4y jlad (i jlre (Bl shall 238 aadind 5 ¢ (g lanall apanaill 3 U 5 Y1 sildal) iy
(6-2) JSA A LS (parian g (s o e il JS (s siaa g a0 5 1035.66 (s JS

A g J ¥ (galladyUniia) (6-2)Jsl)

11



s erall Cican o)) (A Jaaadl

s gealddl g agl i g Glll) glal) 5.2.6

i S 0 5S5 ¢ e ie 1066.42 it S Aabliue L5 31 5 il 3 shal o3g] (5 jlanal) maanadl
3G 0 e Gilda U (e asiadl e Jall (5 sing Gy Ly 8 e 8 Ay (lam (e (aliadie (1 3 (e
s adl Lale 4d )i g (pralen 5 o gain 48 58 Gk g Alipma 48 2 5053 o e COB e 485 S (g gty ¢
Lipnadd e 5058 e OB e 4RSS ()5S g (33 q)) o (55t Gilb US (e (el 6 al)

A g (pelen g g Chgum Ad e

(7-2) ek LaS | GuiSu 85 D] b (Lualdll 5 ol 1 5 Y S (3l shall 8 Al GRS & sana ()

el g a1l g Gl giall 88Y) Jasal) (7-2) JS&

12



s erall Cican o)) (A Jaaadl

Sy pmeladl sl N5 CIA Golldall (8 LaS (G 5 (e 0585 22 e sie 867.63 (il 138 daluasls
JI G eday LS, GRS o)l Ju ladd il e (g ging (el ¢ 5all ol @l shall Bl e liag

(8-2)

bl (gilall 88Y) Jalual) (8-2) JS&)

13



s erall Cican o)) (A Jaaadl

<lgal 8l a9 6.2
s 438 A Adledd) dgal gl 2,16

Jlaall e eda s (o N g LA o Jhad Cum el i Hl) dgal 1) (& Agal 1) 028 s

Jueall st 4 jaa saeely dnla ) Dlealsy Lyaa Sleals (e dgalll ol (S0 Cua (g jleadl

o sles ) 3l sl 5 om ¥ Gl gl ) o3 8 ety s LS ¢ vl A8lan 5 IV (s o (5 jlancl
(9-2) J8dll A lS ¢,

438 4l Adladd) dgal gl (9-2) Jsil)

+48 ) A giall dgal o) 6.2.2

G Gl A JuadiV) L ey Gy (5 AY) Llall ol ghall g 4 gutll Gl sla dgal ) 020 (8 jelay
OV By il A Lia saad 5 dga) sl o3 1 4 jlenal) A8V 5 Jleadl aide  SEI Giall any oy
(10-2). JSal 8 Heday LS

14



8 ) A giad) Agal s (10-2) 8
: ) Alad) 4gal $96.2.3

any Gy A sl 3 JuabiV) Ly L edags o slad il (3l shall s sl (3 Agal sl oda 3 sl
(11-2) Jad) "; (XY L__;at'al\ Caaal)

R
=

Ayl Al dgal ol

A 0 gl g (11-2) 580

15



s erall Cican o)) (A Jaaadl

s A Al dngiall dgal gl 6.2.4

amsdl:.z}‘6.&31\CJJ\CJLA@)&L:\LASULAL;J\@\,M\)Q;&\@M\@Lia«@A\,Mq@a)@_Lu
M&u\ﬁb)ﬁ;\]\ehﬁubz\.@;\}\bﬁGﬂ&)buu\]\d\.aﬂ\)@.iagjc)u12@}&)@&51@;\}”
(12-2) JSMJ\‘;S\AS 4..:);;“ Cylaend) r‘;\_\&_'\u\ SIS

Ay Al Ay siad) Agal o))

g A1 Ay sl gl gl (12-2) 52

16



S e adl)
(A i gl

3

17

Aadiali] 3

riall (B ALEN) pualiall 4y i cilu jal13.3

ALy yaliali4 3



A Cia gl A Juadl)

daxia] 3

6 obexall Jalaill 3 53 s sall il il g JISEY) kel e 20 Y iall QS (5 jlanall Caa gl NS (e
IS8y ALY araatl) ading 3 Auigh Gl sall 5 &y jlanall cilllaiall pe ilady 2) LAY apeail
WS Caay cang b 5 Lle 555 ) JleaV) R3S 4 a5 Capmy ALY pualinll 4dS apaad o il
& Jrall araadl) o Llaall Byl & 5 il 13g) duaigl clluall e b (880 laa g jualiall o2a

Loyl e

(AiY) azaaill a2 3

pstiay Alany) dpunigh algill s Gy Oie Liie ) ) bl JSa SLEY) spenail) Cangy
aty s sl g =l s JHY 3 5l (e A Jlaal Ll 5 dam g Aiae Jlaal (g0 dan JA1) & isal) aaal
ZLA‘: “t‘-.’ 47.‘-’1-‘:"-’?.\ )“'t"d‘ RYREN

Slileay) 5 il Jaad o 508 AGLEY) jealiall aalie JLidl ye 4bgsd o (Safety) oY) e
Leie Aail

O pddiudin A i pall AAS g A8 dpilic aalia g slill 3l e (83 5ha (e Lelibat o (Cost) 4dlSill o
Alal

<iad 5 (Deflection) i) basa sl cuad Cus (e (Serviceability)dsedill Sl adia 350a o
sthaall (5 lanall Shaial) e Lo 55 3 (Cracks) <)

Ll Glleal) Al gl 5 a1 o

18



A Cia gl

Gl Juadl)

ial) 8 AuLEN) jualiall 4, a3 cilad jali3.3
) (2 A 3 a o]

Oe 4l G apenaill 5 Jilail) Alae alady 4 oLl Cang pga s (oot y o Al Al )l e
B IS5 by peabiall 4 50 ang A dalaill cllilee e (58 Lo Jiadl ) g sl 8 LeBDA
il Q) &yl (581 5 il il ) e sll emie S e Al gl Jlaay) s

Jwai¥3.3.1

D) Gisan 90 Lo Aad) gl Jlaa¥l Jaad e 508 (65 o araal &3 ) A0LEY) pualiall oY
Al Jlaa g cdiall Jlaa) ddind) Jlaly) Jlal) sda (e s sLELN

Lial) Jlaal) 3.3.2

aes el Cua el clill O ge ()50 e 0sSh A A Gl (s oo aail Jleal o
ol g el A ey IS iaal) o335 Jland (e S ) agatl) 5 A0LEY) alial)

19

: IS g Aandiunall 3l sall i 5l ARSI (3la Lad s

Rasiid 2861 Lariineal) 3akal) o
(KN/mg) Juadtiall
23 L3l 1
22 4 5all 2
o5 Aalocdl il ) 3
10 @ shll 4
22 5 luxail) 5
16 Jal 6




ALY i gl G el

dariiceal) 3) gall e oil) 48USY (3-1) Jgaad)
4l JLa¥3.3.3

¢ Lebe s 3 Vleniul ¢ AaAN LW lentn) ooy clelin¥) 5 A Ll (o e 3 JleaY) Lo g
D Jadil a5 838 all s de ) sall Jlaay) elld i ey
sl lastivse galas¥) ol ]
cslandl e il ) il Leie Wiy 3005 56 S A Suliall a1 2
LS ) YY) 58 36 5 ¢ gl SIS AN @y (e LSl yias oSy Al s Sl Jlal) 3
dall Jlaa¥) dad Cn (2-3) Jsaadls cclanall 5 5 36a 5 BV 5 4038 ol sall s i) e
Y S il aladind de g e e

_;(éJ;\LaS Sval \@e\iﬁuy‘@ki’u&

KN/M”2 Al Jaadl aladiuy) dada Joaluaiial) a8 )

4.0 z1o0) 5 &l el 1

2.0 asill e 2

2.0 laleal) 3

2.0 aladall (a2 4

3.0 sl Caye g il 5

3oe JuY o e izl Jaa cila i) 6
O AR g ) (e yie JSI2 4 AR Cled gl 7
5 S bd) oy 55k 8

dal) JLall (3-2) dgaal)

20




A Cia gl

Gl Juadl)

s i) Jlaa¥i3.3.4

sd Jiati Jlaa) o3 5 capanaill vie eV ey WAL oy 3 Jlaa¥) (e Gl ¢ gall a

cLA13.3.4.1

Tl Lo 55 A o sl a5 A el Ll b e il el ) e i 4@ o8 o ke

oY) phe oo Gl gl e Talde) ZL) Jleal aaats (KN/MA)gse e IS0 g sLSIly
Fanddia ol dadi pe CulS o) g e (e Al Cus (e i sall

zslil3.3.4.2

o Talaie) 7Bl Jlaal wui (Says oz Bl w153 Jads Liial) Ld (a0 oS G Jlaa) o

Al Ll

ol mha e sliidl gl 5l e

(Y S G el e e o8,V s 7z B Jlaad dad o S Jsaall
A gl 08 g s 7 Bl Jlaaf Aad 1(3-3) Jsaad)

st Jlaal (H) o) g 0o Lidal) gle
(KN /M?) (Aall)
0 h< 250
(h-250) / 1000 h > 250<500

400 / (h-400)

h > 500<1500

250 /(h — 812.5)

h > 1500<2500

21



A Cia gl A Juadl)

z st Jleal: (13-3) Jsaal

J¥N.3

e eie ase Leie Al Al s A8l 8 e sole & 5 el o s A Al Jlea) aal (e
Lol ey S il 5 lSlany sanaall Gaill Gl jaa aladiuly Lie slie (Says « DAY e 5 o) 1Y)
el e ddailadl 5 3 ) shadll Jiid apeaill dee b Lgile) yo cangy ) Jlaa¥) 028 Jidd 4 jai 2ie adll
S N lesans Taldie) el s JOYSN Jleal maat sy (JOYSN Sl asilagl Sl
(UBC97)aaiusall

ALl alialig 3

‘;u.d\ JPJ@J\)A“\Q;MBS‘;S;G&L;\S\@LM}H )AM\UAM‘_}AMUAEALG @M\@A}u}s‘z\
Cl\.ul.ui}“} Adaall ol yaall BJAQS“J gl g Cilagall ¢ palinll oda (.\M %Y cé)@\ e\d&:\.um AaMNia g

e

s Gladedig 3.1

aliall ) Lale 5 i 5all Jlea) Cam B 5l (6 58l Ji3 e 5,0l 4alisy) jualiall (e 5 ke o
Sl 55 ) g jal 053 Baae Y5 ) paalls gl Jie iaal) (B ALelad) Ay

s b Le alasiad iy ¢ Aaliall Ao Al Claiall (e JlaxinnV) Al sapae g 4dlise g1 5 aa 53
; eladiul 35 (Ribbed Slabs) 4 jdall cilladull o

(One way ribbed slab) sl olaf¥) il cuaall Gilaie o

22



AN i gl Y Jaadl)

:(One way ribbed slab) 2 sl slai¥) &ld cuaal) cidic4 3.1.1
Leillad 5 lgh ) ddi s
(B-1)Jsall & Heda WS

One way rib sleb — Shrinkage & Temperatuer Bar s \
= R
.

.,_\

/
7
Hollow Block [ 32 em } 7

a5 alat¥) <ild Guanl) cilae 5(3-1) Jsdl)

:osli4 3.2

s e s e saee ) ) Baiadl Al liac V) e Jlaal) Jin b Al dglis) alie a
(JauY) (g 28l e g0 sz”d\ <*s "Dropped Beams" Yy guaallg (sl JAla deda ) By saaaa
sﬂyASJ ‘).u;j‘ L.A‘; u\_,ﬂ Jlaa¥l s YA J_,.u.;j\j SJM‘ _)J.uaj\ e\d;luh e)ﬁ.\u &j‘).&.d\ ‘;J

xS dnrg lsliail) Caa

Top Bar's

Support (2 ) —

SUpbert. (i1 == Bottom Bar's —

23



ALY i gl G el

Rib

Hollow Block

Beam Flang

Maine Bar's Beam web

Bosasall 5Yadl ) gual) JIKEH (3-2) JSall

:3aas¥14.3.3

i) eaie ed Ay il ) suall s Glaal) e Jleal) J8 & Gl samal) Baac ) yiiad
)l Jaa) w5ty des o 308 ()5S Cuny Leasanat ng A inal) Sy Jlaa) Jail (55
deall 33y Hla g adailall Cum (e Ao giie & 5 lgdle

Main Bars —

3aec S dalid JIS3)(3-3) Jsal)

24



(ALY i gl D Ll

s(oadl ¢ paa) Adalad) ¢ j2a14.3 .4

Laglial oulod (S0 aodiidy Lele adl ) 481 5 430 peal) (58l ol Alals A0L) pualic a0
Oty b o) jaall o385 (shear wall) =il ol s cansis Y 5 2L (6 58 Jie 48Y1 Jlaa)
Lens ) sis el (A Alalall ol paall apan o5 3 5 281 (5 Al e gl o Lgieli€ (e 3 35 Jin paall (e
Ga lat Al AT Ol caeliad) o oAl G Gl Aeall ) paall Jiaiiy ¢ il
Y1 (o s ol md Ol S et LS L) A giiall Lpuid Sl 0155V Jend e Jany o el il
W Al 38 ye G ALl (565 Of Ble ya ae ualadVI 8 W g Gangy s Ll L i ey )
Jalii 5l el 488 () jaall o380 65 )5, S Lo JE1 aall a8 a5 kel JS (8 (il (O paa Al

A (gl e i) ) o s e o )5 ) oo A

ol a1 (3-4) Jsad)

25



AN i gl Y Jaadl)

b4 3.5

Oe sl 2 oy Lgapanad o V) il oLy die Wi fay L Jsf (o @lulul) o e a2

el 3 ALY jealiall 481 ppeial
GV ol ) Ja il e a8l Jleal) (8 clgale ZaBl sl Jlaalls ol sY) 48 jmal g
dua¥l e tely 5 bl Lapaadl) Jlaal¥l o Jaall oda (55855 clulal) ) 1l s saecY)
Ailine o) 51l (e il aladin) 18 giall (pa g6 dandiall LAWY £ 65 a0a5 2y 28 sall dagda 5 Lgale 4l 5l
ool e JS& (pe Linall S o34 Wb 1 ka5 ulad JS e ) gl Jlaa¥) 5 2l Jani 568 L el

oa Y Al e b

Maine Bars

Square Footing

3iiall bl : (3-5) Jad

26



ALY i gl G el

:z1oV14.3.6
o Laladin 255 ccapiall Adbiall il sivsall G el 1 JEBD 03005 & jlare pualic e 3 e
deﬂeb@n%(B-ﬁ)dsﬂ\j@adeﬁuhc}ﬂ

Shear wall

Staircase

Tempreatuer & Shrinkage Bars

Shear wall

. o :(3-6) Jsd

27



A Cia gl

Gl Juadl)

: il Jual dEXpansions 4.3.7Joints

t b LS Agalad) ciliiall 2aaill Jual b (s (5 gual) Adlicall Bpan Sy

Ol 8 Js) s LS Aliaall 3laliall 82 45 ) 40 (e

3ol hlidl 82 35 J) 30

204l LY Jal se 5aili Sl W1 e 3AY) D i colalosall oda 3303 (S
S NG

Clilisall Jul Gy ) ) 5 Aualinny ) Jadl sl A Al Al Jlee | Als 3
2241 Jeal b I (e olpall oyt il s 35U cillalia ) 380 5 Joal il

L8 sl 13

JsY (Arally aaaill Juald (13-7) Jeil)

28

TTTIT



Structural Analysis & Design Chapter 4

4 Chapter 4
Structural Analysis & Design

4.1 Introduction.

4.2 Factored Loads.

4.3 Slabs Thickness calculation.
4.4 Load Calculation.

4.5 Design of Topping.

4.6 Design of Rib (001).

4.7 Design of Beam (037).

4.8 Design of column (C11).

4.9 Design of Shear Wall.

4.10 Design of staircase.

4.11 Design of Wall footing

29



Structural Analysis & Design Chapter 4

4.1 Introduction:
Many structures are built of reinforced concrete: bridges, buildings,

retaining walls, tunnels, and others.

Reinforced concrete is logical union of two materials: plain concrete,
which possesses high compressive strength but little tensile strength, and
steel bars embedded in the concrete, which can provide the needed strength

In tension.

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate,

water, and frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete,
building codes and specifications that give design procedures are

continually changing to reflect latest knowledge.

structural concrete can be classified into:

= Lightweight concrete with unit from about 1350 to 1850 kg/m°.

= Normal weight concrete with unit weight from about 1800 to 2400
kg/m®.

= Heavyweight concrete with unit weight from about 3200 to 5600
kg/m®.
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4.1.1 Design method and requirements:

The design strength provided by a member is calculated in accordance with

the requirements and assumptions of ACI_code (318 08).

4.1.2 Strength design method:

In ultimate strength design method, the service loads are increased by
factors to obtain the load at which failure is considered to be occurring.

This load called factored load or factored service load. The structure or
structural element is then proportioned such that the strength is reached
when factored load is acting. The computation of this strength takes into

account the nonlinear stress-strain behavior of concrete.

The strength design method is expressed by the following,
Strength provided > strength required to carry factored loads.
NOTE:

fc'= 30N /mm?(MPa) For circular section but for rectangular

(fc'=30*.8 = 24MPa)
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4.2 Factored loads:

The factored loads for members in our project are determined by:

W,=12D +16L, ACI-code-318-08(9.2.1).
NOTE:
Use concrete B300

f; = 28 Mpa.

fy =420 Mpa

fyt = 420 Mpa , will be used at design and calculations.
4.3 Slabs Thickness calculation:-
According to ACI-Code-318-08 table 9.5(a), the minimum thickness of

non- prestressed beams or one way, slabs unless deflections are computed

for one — end continues for one-way rib given as follow:
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Fig (4-1): R(001), and B (037) at the ground floor slab.
hnin fOr one-end continuous = L/18.5 longest one-end cont. is

3.76m.

Niin =376/18.5 = 2032.13
hmintwo-end continuous= L/21  longest two-end cont. is 6.65m.
hiin = 665/21= 316 mm

hmin fOr one-end continuous = L/18.5 longest one-end cont. is
3.30m.

Niin =3.30/21= 160 mm
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Select Slab thickness h=32cm with block 24 cm & Topping 8cm.

4.4 Load Calculation:-
For the one-way ribbed slabs, the total dead load to be used in the

analysis and design is calculated as follows:

Material Unit weight (KIN/m*) Thickness (cm)
Tile 23 3
Mortar 22 3
Sand 17 7
Topping slab 25 8
Hollow block 10 24
Rib 25 24
Plastering 22 3

partition 2.3KN/m?

Table (4-1) Calculation of Total load of rib (003)
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4.5 Design of Topping:-

w =1.2DL +1.6LL
4.5.1 Calculation of Dead % — ‘ E

|0ad - 40 cm -

- Design for(1m) one meter wi’ ol
strip:
Tile  =23*0.03*1=0.69KN/

Mortar = 22*0.03*1=0.66KN/m Fig (4-2) typical section in Topping
Sand  =17*0.07*1=1.19 KN/m
Topping = 25*%0.08*1=2 KN/m
Partition=1*2.30=2.3 KN/m

D.L total = 6.84 KN

4.5.2 Calculation of live load
L.L totar = SKN/m** 1 m = 5 KN/m
Wu=1.2D.L +1.6L.L
=1.2%6.84 + 1.6*5 = 16.208KN/m

Check ®Mn > Mu

w, *1? 16.208*0.4°
12 12

Mu = =0.216kN.m

Mn =0.42,/ fc'*s
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2
Mn = 0.42./ ¢ *%

* 2
= 0.4224* %*103 — 2.195kN.m

@=0.55 for plain concrete

¢*Mn =0.55*2.195=1.207kN.m.
$*Mn=1.207> Mu =0.216KN.m.

— No Reinforcement is required.

Shrinkage and temperature reinforcement must be provided.

For the shrinkage and temperature reinforcement:
p=0.00187C|-318-08 (7.12.2)

ASmin = p*b*h=0.0018*1000*80 = 144mm? /1m.

As (¢ 8) =50.27mm?2

* Q2
AS = [1*8,100 =2.5cm?/1m
4 20

select mesh ¢ 8/20cm, ASprov = 2.51 cm?/m >ASmin=1.44 cm?/m

Then use @ 8 @ 20cm for practical purposes in both directions.
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4.6 Design of Rib (003):-

Hollow Block 240w ) —

Fig (4-3) typical section in one way ribbed slab.

Requirements for Slab Floor Accordingto  ACI- (318-08).

DW = TOCI. 1o, ACI(8.13.2)
Select bw=12cm

N <355 BW oottt ACI (8.13.2)
Select h=35cm<3.5*12=42cm

tf>Ln/12>50mm ... ACI(8.13.6.1)

Select tf=8cm
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4.6.1 Design constant:-

- beFor T- section is the smallest of the following:
b.=Ln/4=6.459/4 =1.614 m
b: =pw+ 16tf=12+16(8)=1.4m

b: = ¢/c spacing between beams =0. 52 m

Control takeP: = 52cm

4.6.2 Calculation of Dead load:-

Dead load Calculation

Tiles 23*0.03*0.52 =0.3588
KN/m
Mortar 22*0.03*0.52 | =0.3432
KN/m
Sand 17*0.07*0.52 | =0.6188
KN/m
Topping | 25*0.08*0.52 = 1.04 KN/m
Block 10*0.24*0.4 =1.08 KN/m
Rib 25*%0.24*0.12 | =0.81 KN/m
Plastering | 22*0.03*0.52 =0.3432
KN/m
Partition | 2.3*0.52 =1.196 KN/m

Table (4-2) Calculation of the Total Dead load for (R003).
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Total dead load = 5.58 KN/m/rib

4.6.3 Calculation of Live load:-
From Jordanian live loads table live load for hospital and school is 5
KN/m?

Total live load = 5*0.52 = 2.6 KN/m/rib

System:-
One -way ribbed slab.

1 2 3
1 2
A A

by ey —

LT A I B

L 0B | 4.35 , 0.8 6.3 , 08
T T T L]
5.15 , 7.1
T

I
82,

S

120
AA

Fig. (4-4) Geometry of Rib (001)
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Loading:-
By using ATIRprogram, we get the envelope moment and shear diagram
as the following:-

D.L tota = 1.2*%5.58=6.696 KN/m/rib L.L tota = 1.6%2.6=4.16 KN/m/rib

load group no. 1

Dead load - Service Units: kM meter
5.58 59.p8
!5.15 " - 7.1

Live load - Service Load factors: 1.20,1.20/1.60,0.00
2,60 , | | 2,60
5.15 71

Fig. (4-5): Load of Rib (001).

Moments: spans 1to 2

-54.8
-40.2 371
| 2.84)1.67 ,
I T 1
L i i 1 i i ]
t 1 T t 1
I\\‘\——_—//I 1.42:1 28 :
7.2
1.8
18.9
46.1
1.8 I 3.35 | 4.26 I 2.84 !

Fig.(4-6) MomentEnvelope of Rib(001).
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Shear

-38.8

-31.2 218
| -24.3 |
12.9
20.3
38.9
45.3
Reactions
Factored
I ! i |
DeadR 10.68 52.33 19.01
LiveR 9.59 32.51 12.63
Max R 20.27 B4 84 31.64
Min R F.73 64.99 18.2
Service
DreadR 8.9 43.61 15.84
LiveR 5.99 20.32 T.89
Max R 14.89 63.93 23.74
Min R 7.06 51.52 15.33

Fig.(4-7) Shear Envelope and reaction of Rib(003).
4.6.4 Flexural Design: -

4.6.4.1 Design for positive Moment for Rib (R001):-

1- Span (1) :
Mu Positive for span Mu=46.1 KN.m .(spanl)

Determine whether the rib will act as rectangular or T-section:
For a=t;=8cm
Assume @=0.9
d = h — cover—dia. of stirrups — db/2 = 320 — 20-10 — 12/2 = 314mm.
@.Mnf = 0.9%0.85 * e * t; * be *(d- t;/2)
=0.9* 0.85 (28) (0.08) (0.52)(0.284-0.08/2)*10°
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A.Mnf =2415 Kn.m
OMnf =241.5 KN.m > Mu =46.1 kN.m

Rectanglular section

Design as a rectangular with b_=52cm

As=p.be .d

m=_ Y = _420 _1765
0.85* fc 0.85*28

Rp = Mu/¢ _ 46'1*106/0;9: 1.221 Mpa
b*d?>  520%(284)

* *
b Ay fp_2mRn)_ 1 1_\/1_2 17.65*1.221) _ 0 19056
m fy 20.58 420

As =p.be .d =(0.00256)* (520)* (284) = 378.167 mm?.
Then use 2 @16 As=402.123 mm2

Asmin= ‘/_ —L(12O)(284) 107.34mm?
4(420)

4 120)(284) =113.6mm?

As min :%(bw)(d) :ﬁ (control)

For 2 @ 16,As=402.123 mm>>113.6mm? , OK

As prov = 402.123mm?*> As req = 378.167 mm?
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Check for Tension steel yielding:-

Tension = compression
As*fy=085*¢*b*a

402.123*420=0.85*28*520*a
a=13.65mm

=2 _1865_ ;6 05mm

"B 085
f=0.85
f =28MPa ....... ACI-318M-08(10.2.7.3)

284-16.05

g, =(d—c)/cx0.003= x0.003=0.05

g, =0.05>0.005

2- Span (2) :
Mu Positive for span Mu= 18.9KN.m .(span 2)

Determine whether the rib will act as rectangular or T-section:
For a=1t=8cm
Assume @=0.9
d = h — cover—dia. of stirrups — db/2 = 320 — 20-10 — 12/2 = 284mm.
@.Mnf = 0.9%0.85 * e * t; * be *(d- t;/2)
=0.9* 0.85 (28 (0.08) (0.52)(0.284-0.08/2)*10° = 241.5 Kn.m
@.Mnf =241.5Kn.m
@Mnf =241.5 KN.m > Mu =18.9 KN.m

Rectanglular section
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Design as a rectangular with p_=52cm

As=p.be .d

m=_ Y = _420 —1765
0.85* fc 0.85*28

RN = Mu/? — 18.9*106/0.29: 0.500 Mpa
b*d 520* (284)

* *
p=lfq  fp_2mRn)_ 1 1_\/1_2 17.65*0.500 | _ 1 501203
m fy 17.65 420

As = p.be .d = (0.001203)* (520)* (284) = 177.69 mm”.

in= _ 7 ) 2
As min W(bw)(ol) 4420) (120)(284) =107.34mm

1'—;)(120)(284) =113.6mm?

As min :%(bw)(d) =2 (control)

For 2 @ 14,As=177.69mm>>113.6mm? , OK
Then use 2 @12 ,As=226.195 mm2
As prov = 226.195 mm*> As req = 177.69 mm?

Check for Tension steel yielding:-

Tension = compression
As*fy=085*¢*b*a

226.195*%420=0.85*28*520*a
a=7.676mm
a 7.676

c=—=——=9.03mm
p, 085

44



Structural Analysis & Design Chapter 4

B=0.85..... +.=28MPa........ ACI-318M-08(10.2.7.3)

284-9.03

&, =(d —c)/cx0.003= x0.003=0.091

&,=0.091>0.005

4.6.4.2 Design for Negative Moment for Rib (R001):

Use Mu max. negative for support Mu= - 40.2 KN.m

Design as a rectangular with b=12 cm

m = fy = 420 =17.65

0.85* fc' 0.85*28

Rn = Mu/¢ — 40.2*10_3/0.9: 4615Mpa
b*d? 0.12*(0.284)2

1
= 1 - 2mRn
p= L@~ amn)

— 1 (1. 2(17.65)(4.615) | =
P 17.65(1 \/1_ )¢ ) =0.0123

As =0.0123(120) (284) = 420.19mm>.
Then use 2 F18 ,As=508.9 mm2
As prov = 508.9mm?> As req = 420.19 mm?
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. /fe _ /28 ~ )
Asmin= 1) (bw)(d) —M(lzo)(zzm) =107.34mm
- — 14 — 14 _ 2
As min —W(bw)(d) =50 120284 =113.6mm (control)

use 2 @ 18As=508.9mm*>113.6 , OK
As prov =508.9mm?> As req = 420.19 mm?

Check for Tension steel yielding:-

Tension = compression
As*fy=085*¢*b*a

508.9*420=0.85*28*520*a

a=17.27mm
x :ﬁi - % — 20.32mm
=0.85..... f,.=24MPa ....... ACI-318M-08(10.2.7.3)

£, =(d—x)/xx0.003=284=2932 4 03— 0.0389
20.32

&, =0.0389>0.005

ok
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4.6.5Design shear for Rib (R001):-
1- Span (1) :
Factored shear forces at d=0.314 m from support

VUmax_=38.9 KN (From Shear Envelop)

Determine shear strength provided by concrete (& Vc).

Case 1I:@Vc/2 <V, <@V,
@Vec=11*0* @ bw *d

=1.1* 0.75 * @ 0.12 * 0.314*10° = 25.5 kN

@V, =25.5<Vu=38.9kN

Case Il :@V <V, <@(V+Vsmin)

Provide minimum shear reinforcement
Vomin 2 =% o[ *by*d = = V24 *0.12%0.314*10°= 11.6 KN,

gVS,min: 87 KN

> g* b, *d = g «0.12 * 0.314*10° = 12.6 KN

Dyvsmin=9.45.............. control
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@V, =255KN <V, =38.9 KN <@B(V+Vmin ) =34.95 KN...... not
satisfy

case(H) :

B(Vc+Vsmin ) <VU <@B(V +Vy')

Ve> sx Jf % by*d =2+ V24 %0.12%0.314%10°=61.73 KN.
Dys'=46.3 KN.

BV +Vgmin) = 34.95KN <V, =38.9KN <@(V.+V¢' ) =71.8 KN......
satisfy

~Case is satisfy — shear reinforcement is required.

Use 2 Leg®8 for stirrups Ay »410= 157 mm?

Vu 389 255
— —Vc =

— = 16.93 KN
@ 0.75 0.75

Avxfyt+xd  100.52 % 420 * 315

= 10-3 = 785.5
Vs = Y e 16.93 ) mm
@
S <2=35_1575mm.
2 2
< 600 mm.

~ Use 2 Leg 10@ 15 Cm C/C

2- Span (2) :
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Factored shear forces at d=0.314 m from support

VUmax_=31.2KN (From Shear Envelop)

Determine shear strength provided by concrete (& Vc).

Case lI:@Vc/2 <V, <@V,
@dVc= 11*0* @ bw *d

=1.1* 0.75 * @ 0.12 * 0.284*10° = 24.8 kN

@V, =24.8<Vu = 31.2kN

Case 1l :@V.<V, <@(V+Vs min)

Provide minimum shear reinforcement
Vomin 2 =% o[ *by*d = = x V28 *0.12%0.284*10°= 11.27 KN.

QVS,min: 845 KN
> %* b, *d = % +0.12 * 0.284*10° = 11.36 KN
Dyvsmin=8.45.............. control

BV, = 24.8 KN <V, =31.2KN < @(V+Vemin ) =33.25 KN...... satisfy

~Case is satisfy — shear reinforcement is required.
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Use 2 Leg@8 for stirrups A, 24s= 100.52 mm*

Vu 31.2 24.8
Vs =——-Vc=

— = 8.533KN
0 075 075 °

Avxfytxd  100.52 * 420 + 284

Vs = M _ve 8.533
%)

S <%= 2% _ 142 mm.-
2 2

* 1073 = 1405 mm

S =

< 600 mm.

~Use2Leg@8 @ 15Cm C/C

4.7 Design of Beam (37)

4.7.1 Design constant:-
Use T section of beam
Wu=12DL+16LL

4.7.2 Calculation of Dead load:-

From the reaction of Rib(2) on Beam (4) we found that :

DL = 38.47/0.52 = 74 KN/m.(service).

LL = 17.28/0.52= 33.23 KN/m.(service).

Using Beam program and by adding self-weight to graph moment and

shear envelope
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37 FG 3
1 2
A A
1 3.2 1. 4 1
I I 42 I I 1 I
| | |
I [ 1
45
60.
A-A
Fig.(4-8) Geometry of Beam (37).
load group no. 1 Loading
Dead load - Service Units:kN,meter
22.5 24.5
v N v y
30.4 30.4
N y
5. 76 lr 1I lr 5 B Ir
42 5 g
Live load - Service Load factors: 1.20,1.2001.60,0.00
i1 W 1] U‘D urw i1 ] W L] i1 W k1] u‘{ir i1 W W ']
4.2 [

Fig. (4-9) load group of Beam (37).
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-220.1
-119. -106.6
| 1.4/1.14 ,
I 1
1 1 _/ : \\. I
\_//' " 14904 ] , '
I I 1
51.
92, 0.5
160.
| 1.47 . 273 3. | 2. |
I T T T 1
Fig.(4-10) Moment envelope of Beam (37 F G).
Shear
-223.3
150.9 161.4
-88.9
f f f f
50.
122.4
175.
247.5
Fig. (4-11) Shear envelope of Beam (37 G F).
Reactions
Factored
i f f i f f i
DeadR  104.32 414.51 140.37
LiveR  18.09 56.25 21.01
Max R 122.41 470.76 161.37
Min R 100.39 439.22 138.41
Service
DeadR  B86.93 345.43 116.97
LiveR  11.31 35.16 13.13
Max R 98.24 380.58 130.1
Min R 84.48 360.87 116.75

Fig. (4-12) Reinforcement of Beam (37 G F).

52



Structural Analysis & Design Chapter 4

4.7.3 Flexural Design: -

4.7.3.1 Design for positive Moment for Beam (37) :
Flexural Design for (BEAM 37 G F):-
Determine of Mnmax :
d =450-40-10 - 25\2 = 387.5mm

1) Mu= +160 KN.m

oo My 160x10°
n = 0bdZ 00 x 600 x38752 2 MP%
fy 420

m= - = = 17.65
0.85f.  0.85x28

o= i(l _ 1 2.m.Rn) _ 1 (1 B \/1 B 2><17.65><1.97> — 0.0049
m 420 17.65 420

As = p.b.d = 0.0049x600%387.5 = 1139.25 mm".

Check for Ag min.
Acrin=025¥"p 4 >1%p g
’ Iy fy
\/_

Asmin =0.25322600 X 387.5 = 732.3 mm?

Asmin == 600 X 387.5 = 775 mm? Control.
A min=732.3mm’ < A = 775 mm®

------------------------------------------------------------------------------------------------------
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Check spacing :

S = (600—40*2—2*10—(5><18)
o 4

) = 102.5 mm > 25mmOK

Check for strain:

Ag.
_ sty = 1272 X420 _ 37 4mm
0.85b fC 0.85%x600X28
c=— = 374 _ 44mm
B; 0.85
0,003 (d — C) _ 0 (387.5 — 37.4) 0,028
& = c ) 37.4 -

0.028 > 0.005 Ok

1) Mu = +92 KN.m

P M, 92 x 10° — 1135M
"= 0bdz T 09 x 600 X 38752 pa.
fy 420

m= - = = 17.65
0.85f/  0.85x28

om 1(1 _ - Z.m.Rn) _ 1 (1 B Jl B 2><17.65x1.135> — 0.00277
m 420 17.65 420

A = p.b.d = 0.00277x600x387.5= 644.025 mm®.
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Check for Ag min.

AS min :0.25 \/f_’CbW. d 2 ﬁbW' d
’ fy f

y

Aqiin =0.25 122 600 x 387.5 = 732.3 mm?

A, min == 600 X 387.5 = 775 mm? Control.
! 420

A min=732.3mm’ < A = 775 mm®

--------------------------------------------------------------------------------------------------------------

Check spacing :

S = (600_40*2_?10_(4“6)) = 145.3 mm > 25mmOK
Check for strain:

_ Asfy  804.25x420
0.85b f! = 0.85x600x28

= 23.65mm

23.65
c= 2 =222 _ 2783mm
B4 0.85

d—c 387.5 — 23.65
) = .003<

£, = 0.003 ( = RN

) = 0.046
c

0.046 > 0.005 Ok
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4.7.3.2 Design for Negative Moment for Beam (37 G F) :

1)M, =119 KN.m

o My 119x10°
"= 0bdZ T 09 x600x38752 P E
fy 420

= - = = 17.65
0.85f/  0.85x28

om i(l _ - 2.m.Rn) _ 1 (1 B \/1 B 2><17.65><1.47) — 0.0036
m 420 17.65 420

A = p.b.d = 0.0036x600%x387.5 = 840.57 mm®.
Check for Ag min.

Acrin=025¢h  d=1%p 4
’ fy fy

Aqiin =0.25 122 600 x 387.5 = 732.3 mm?

A, i =— 600 X 387.5 = 775mm? Control.
! 420

A min=732.3mm* < A, = 775 mm®

------------------------------------------------------------------------------------------------------------------------------------------------------

Check spacing :

600—40%2—2%10—(4%18)
3

S = = 142mm > 25mm OK

Check for strain:
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_ Asfy  1017.87 x420
0.85b f! ~ 0.85x600x28

= 29.91mm

29.91
c= = =2 -3519mm
B, 0.85

d—c 387.5 — 35.19
85=O.OO3( - )=0.003( 3519 )=0.03

0.03 > 0.005 0k

4.7.4 Design shear for Beam (37 G F)

V, =-150.9 KN
Ve==y/fc'b, d = 28600+ 387.5 = 205.046 KN
@ V= 0.75%205.046=153.78 KN

1
> @ Vc = 76.89KN

1
Vs = by d=T77.5KN

% ® Vc = 76.89KN < Vu = 150.9KN < @ V¢ = 153.78KN

shear reinforcement is required .
Use 2 leg @ 10.
Av =157.08mm” .
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Apfyed  157.08 * 420 * 387.5

S = — 329.86
v 775 % 1000 mm
d 3875
Smax = 7= = 193.75mm (control)

O Spax < 600 mm

Use 2leg ® 10 @200 mm .

V, =175 KN

Ve==y/fc'b, d == —V28 600 + 387.5 = 205.046 KN
® V= 0.75%205.046=153.78 KN
1 !
Vs min = 1_6 fC by, d

= 1_16\/% x 600 * 387.5 =76.89KN

1
Vs,min = §bw d
= % 600 * 387.5 = 77.5KN ..... control
OV, <Vy < OV, + V) case 3

0.75(205.04) KN <175KN< 0.75(205.04+ 77.5)KN
153.78KN <175KN<211.91KN

shear reinforcement are require

Use2leg @ 10.
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Av =157.08mm? .
Ayfyed  157.08 * 420 = 387.5

- — 329.86
v 775 % 1000 mm
d 3875
Smax = 7= = 193.75mm (control)

O Spax < 600 mm

Use2leg ® 10 @200 mm
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4.8 Design of column (C11):-

Dead load (service) 1718 kN
Live load (service) 202 KN
Length 3.20 m
Kk 1 (Braced)
b 100 cm
h 30 cm
Fy 420 MPa
fc' 28 MPa
Type of load Concentrically loaded

0,3

3.2
a2
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4.8.1 Factored loads:

Pu=12D+ 16 L =1.2x1718 + 1.6x202 = 2385kN

Bristle equation:

1 1 1

Pn Pnx Pny p,

4.8.2 Slenderness parameter:

KxL
Ax =

About x: = T 03r 35 <34-12 (MJ/M,) =
34 — 12x1 =22 — (Long about x).
(Minimum eccentricity + magnified moment)

Abouty: &Y = 55 =10.7 <34— 12 (My/My) =
34 — 12x1 =22 — (short about y).

(No minimum eccentricity, no magnified moment)

1 1 1 1 1 1
PIX =Py o= — 4 — s = L
Pn Po Pny Do Pn Pny

M;: lower moment = 0
M,: greater moment =0
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4.8.3Calculating of design moment (buckling about x —Pny - e,):

emin = 15 + 0.03xh = 15 + 0.03x300 = 24 mm

Mux

e=——— Mu,X = PuU X ey, = 2385 X 0.024 = 58 kN.m

4.8.4 Calculation of magnification factor 8.

5. = cm
ns — Pu
0.75Pcr

cm:O.6+O.4%=O.6+O.4x1= 1>04
_m?El
Per = (k Lu)2
E.1 X 1; =[0.40*4750*V(28)*((1000*300"3)/12)] / [1+((1.2*1718)/2385)] =
13 MN/m?

2
T E1I1
P.= —

cr— m - 12.5 MN

ons =1/[1-(2.385/0.75*12.5)] =1.34 > 1.0
<14

Magnified moment = d,s X My x = 1.34 x 58 = 78 kN.m
Assume py = 1% = 0.01

4.8.5 Interaction diagrams:

_ Mux

e="%-178/2385]=0.032m

Pu_

%: (3.20/30)=0.11
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X = [ (300-(2*40)-(2-10)-18 ) /300 ] = 0.61

ForY = 0.60 — 22" =195 ksi
h Ag

P =2 ksi

For% =0.75 —

@Pny .
— —ZX=2ksi — Pny=2* (1000/145)*[(1*0.3)/0.65] = 6.37 MN
g
R=4-60-0.75
i fo=4ksi A
£, = B0 ksi
y=075 _ |2
7 i
35 alh = 0.1 By | g
LN * L
[ e,P
:pf= 0.05 N : i‘
30— ~ I
[pg=0.04 ~ S =02 ¥
! ! ! ! '\\ \\ elh = 0.2
=003 N -
2811 11 ) Y ‘ i =
) — | — -.’E\ '\ /
Fpo= 0.02 > P elh =03 -
g P L \\ P o]
E L1 Vi M A M, -
] o — " N
I]:: E 2 n E :‘i — LA \\ B -
= =0 N N hY elh =04 e
AN ~ A, % O I il
h Y M, N =T [T 1.2
15 A Y -t =N e/h =05
f, = 05f NETT B M,
1 Nt - lRN LT h, |
\ L W b5 N, o/h = 0.7
_.-aA""'-H - l; M LT N \ L [
1.0 Comj. Cont. Limit{—Ag = == -ﬁ-_\ -
] |1 N eih = 12—
] L1 - ) 11
< 71 A:; ™ ~ RS h
T . Limit{ =L 2=~ =]
i ens. ConLlelt = 7 __._/_-g__ o -:\ \,\
H |1 1 L——1 y =L
= — LT ] pd P4 Rt MY N
1T T P Paln
e s l P A ) -
:—"' / r. d, J/
0 0.1 0.2 0.3 0.4 05 0.6 [ 0.8 0.9 1.0
HM,,
—2 ksi
bhZ
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L= 1 [(1/Pn)=(1/637)]—

Pn Dny

Pn=6.37 MN = 6370 kN

@Pn = 0.65 x 6370 = 4140 kN > Pu = 2385 kN (safe)
As(req)=0.01*100*30=30 cm2

select 12 @18 with As=30.60 cm2 > As(req)

12018 EEH ‘ ii%} 1?%22
\[ {1/4% S* #10L=248mr

10
Wk

30
210 =134mm
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4.9 Design of Shear Wall:
4.9.1 Calculation of shear force on

shear walls:

¢ Earthquake loads

From Uniform Building Code UB1997:

Z=0.20 from (Al-Najah University classification 2B zone)

R=5.5

=1

Ca =0.16

Cv =0.16

hn= 35.2 m

Ct =0.0488

SB :- soil profile type UBC table 16-K .

Where:

Z = Seismic zone factor as given in Al-Najah University chart of seismic

zone factor or from UBC 2B-zone.
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R = numerical coefficient representative of the inherent over strength
and global ductility capacity of lateral force resisting systems, as set in
Table 16-N depends on the basic structural system .

I =zimportance factor given in table 16-K.depends on occupancy category
Ca = seismic coefficient, as set forth in Table 16-Q.debends on soil

profile type and the seismic zone factor.

The soil profile type is considered to be SB which represent Soft Rock in
Table 16-J.
Ct =numerical coefficient given in section 1630.2.2.

WHERE:

Ct =0.035 )0.0853 (for steel moment-resisting frames.

Ct =0.030)0.0731 (for reinforced concrete moment-resisting frames and
eccentrically braced frames.

Ct =0.020 )0.0488 (for all other buildings.

Cv = seismic coefficient, as set forth in Table 16-R .depends on soil
profile type and the seismic zone factor.

hi, hn, hx =height in(m) above the base to level i, n or x, respectively.

Ft =0.07*T*V

T=C.(h.)"” Eq...30-8-uBcC.
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T =0.0488*(35.2)°"* =0.70
_Cvrly 0201 L o osew
R*T 5.5*0.70

Not Exceed ==>

_25*Cax*l W = 2.5*%0.20*1
R. 5.5

And Not Less than

V, =0.11*Ca* 1 *W =0.11*0.20*1*W =0.022*W

ooV =0.05*W............. Control

Vi

v, “W = 0.05*W

To calculate the force at the top (Ft):
According to UBC 1630.5, (Ft) need not exceed 0.25V and may be

considered as zero where T is 0.7 second or less.
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So,,(Ft =0.0)

FX — (\/ _nFt) Wx hx
Z (Wi * hi )
i=0

For 11th Floor

W = (D.L +0.25* L.L) * Area

W = (5.58+ 0.25*5) * (1000) = 6830Kn

V =0.05*W =0.05*6830=342Kn

W, *h,.. =6830*35.2=240416Kn.m

Chapter 4

> (w, *h,) = 6830*(35.2 + 32 +... + 6.4 + 3.20) = 1442496<n.m

-, _ (342-0.0)*240416
1442496

=57Kn

T=0.70<0.7
Ft =0.05*0.70*342 = 18.97 << Fx

VU, pae = FX+ FE

VU, .., =50+18.97 = 69KN

Mu,, ... = FX*H =69%3.2 = 220.8KN.m

To find the shear force acts on the shear wall , 2008 software is used

Etabs .for analysis
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Table 4. 1 Calculation of the total earthquake forces, shear, and

moment

Calculation Table for earthquake Forces, Shear and Moment

Mu Vu Fx W*H V-Ft Ft H V W Floor #
KN.m KN KN KN.m KN m KN KN MNo.
0 57 57| 240416 342 0 35.2 342 6830|6th
16.64 109 52| 218560 342 0 32 342 6830)5th
66.56 155.6 46.6| 196704 342 0 28.8 342 6830)4th
148.8 197 41.4] 174848 342 0 25.6 342 6830)3rd
265 233.6 36.3| 152992 342 0 22.4 342 6830)2nd
416 264.6 N 131136 342 0 19.2 342 6830|1st
5952 290.6 26| 109280 342 0 16 342 6830|GF
813.12 311.3 20.7 87424 342 0 12.8 342 6830 -1
1060 326.8 15.5 65568 342 0 9.6 342 6830 -2
1342 337.2 10.4 43712 342 0 6.4 342 6830 -3
1664 342 52 21856 342 0 3.2 342 6830 -4
2006.4 342 0 0 0 0 0 0 0[At base

Design values : Mu=2006.4 kN.m

Vu=342 kN
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Wind load calculations

Design wind pressures for buildings and structures shall be
determined for any height in accordance with the following formula:

P=Ce*Cg*qs™Iw
Where:

Ce =combined height, exposure and gust factor coefficient as given in
Table 16-G.

Cq = pressure coefficient for the structure or portion of structure
under consideration as given in Table 16-H.

Iw =importance factor as set forth in Table 16-K.

P =design wind pressure.

gs =wind stagnation pressure at the standard height of 33 feet) 10.0
m (as set forth in Table 16-F.

From table 16-G in the UBC, the value of Ce for Exposure B depends
on the floor height and its value for each floor is shown in the
calculation table below .

Cqg=13..fromtable 16— H in UBC
lw=1.0

gs :from table 16-F, and by assume the wind velocity equal to 100
Km/h, then:

gs = 0.604Kn/m?

P=Ce*Cg*qgs™Iw
P=1.20*1.3*0.604*1.0=0.942KN /m*
Force(FX)=P*h, *L,  =0942*3.2*45=1356Kn

Mug,., = Fx*h=135.6*14=4773KN.m

Base

floor
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Table)4 ..2 Calculation of the total earthquake forces, shear, and

moment
shear force P Ce H Floor #
KM KM KMN/m2  from table16-G (m) MNo.
1060.2 0 0 0 0|base
1060.2 7012 0.487 0.62 3.2 -4
990 757 0.526 0.67 6.4 -3
914 3 85.82 0.596 0.76 9.6 -2
828.5 94 9 0.659 0.84 12.8 -1
7336 107 .4 0.746 0.95 16|Gf
626.2 1176 0.817 1.04 19.2|1st
508 117.6 0.817 1.04 22 412nd
391 12772 0.887 1.13 25.6|3rd
263.3 127.72 0.887 1.13 28.8|4th
1356 1356 0.942 1.2 32 |5th
0 1356 0.942 1.2 35.2|6th
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4.9.2 Design of shear wall:

Design values:
Vu =342 KN
Mu =2006.4 KN.m

fc'=24 Mpa

Fy =420 Mpa

Shear wall thicknesdqt) =20cm
Shear wall width(L,)=6.6.5m
Shear wall height(h,)=35.2m

4.9.2.1 Design of the Horizontal reinforcement:

Vu =342 KN
Mu =2006.4KN.m
weight ., =25*(6.5*0.20*35.2) =1144KN

PU from slabs — 1200KN
Pu,,., =1200+1144 = 2344KN

e Determination of effective depth (d)

e According to )ACI 318-2008 11.9.4 (, For design for horizontal
shear forces in plane of wall, d shall be taken equal to 0.8Lw ,
where Lw is the wall length.

d =0.8 *6.5 =5.2m
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e Calculating of shear reinforcement

VU = 342KN
vn="YU_3%2 _ 1cekn
4 075
Vc=%*1/fc'*h*d
Ve = £ % /24 * 250%5400= 849.156KN

Vn <Vc

No shear reinforcement is required

v According to (ACI 318-2008 11.9.9.3), Spacing of horizontal shear
reinforcement shall not exceed the smallest of Lw /5, 3h, and 18 in.,

where Lw is the overall length of the wall. So

ATVh min = 0.0025* h = 0.0025* 200 = 0.5m

s —W_85_130m
"5 5

Spin. =3*h=3*20=60cm

Select ¢10, AV =27 *10"2/4 =157mm?2
157

S =

—— =314mm
0.50

v Use 810 @ 15 cm
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v 4.9.3 Design of the Vertical reinforcement(Avv ):

A
Avn = {0.0025+ 0.5*(2.5— hWJ*LS Y _ 0.0025j

Lw *h

w_352 _704

Lw 5
= Avn=0.0025*S *h

Select 2¢12 = As =2.26cm?
226=0.0025*S *250
v, = S5=361.6mm

* Check S max.

i =M=§=216mm
3 3

S... =3*h=3*20=60cm

Select S=30 cm< S, =36.1cm
Y Use 2412@15cm

v' 4.9.4 Design of moment:

Design of heavy loaded shear wall

Mu = 2006.4 KN.m
c=tW_585_4,

45 45
Cw=C —0.1* Lw
Cw=1.5-0.1*6.5=0.0.85m

0.85

= Cw =0.425m

each boundary =

v’ Select Cw=60cm > 42.5cm

e ——————
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Asv = LS—W* Avn

Asv = 65, 2.261=98cm?
0.15

Z Asv* Fy

Lw 2+ 0.85*BL* fc*Lw™*h

z 98%420 -
Lw 2+ 0.85%0.85* 24*6500* 200

0.0018

Mu :0.9*0.5*Asv*Fy*|_W*(1_£j
Lw

Mu =0.9*0.5*3767* 420* 6500* (1 — 0.0695) = 4306.1 KN.m

MU 500 = Min(design)
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4.10 Design of staircase.

4.10.1.1 Minimum slab thickness for deflection is (for a simply

supported one-way solid slab)
Nimin =L/24=4.4/24=0.185=18.3cm

4.10.1.2 Loads:
* Flight Dead Load computation:

0 =tan~! (%): tan~! (1—53) =46.8¢

240
Quality
Material density Load KN/m
kN/m?®
Tiles 23 23 % (.17+.35/.3) .03 « 1=1.196
22*(.17+.3/.3) *0.02 x 1 =
Mortar 22 0.68
Stair steps 25 25/.3*(.17*.3/2)*1=2.125
Reinforced
concrete solid 25 25*.2*1/C0OS46.8=7.3
slab
* * =0.78
Plaster 22 22*.03*1/C0OS46.8
Total dead load kN/m 12.1

77



Structural Analysis & Design

Chapter 4

* Landing Dead Load computation:

Quality
Material density Load kN/m
KN/m?®
Tiles 23 23 .03 * 1=0.69
Mortar 22 22*0.02 1 = 0.44
Reinforced
concrete solid 25 25*0.25*1=6.25
slab
Plaster 29 22*0.03*1=0.66
Total dead load kN/m 8.04

- Live Load: LL=4kN/m?

= Total factored Load: W=1.2D+1.6L

For flight W=1.2*12.1+1.6*4=20.9kN/m

For landing W=1.2*8.04+1.6*4=16kN/m

4.10.2 Design of slab S1

Slab S1 is supported at the 0.5m at span of slabs S2 and S3.
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209 | KM/m

Ir r Y k k k. r F r v W

Ry = 38.6 KN L—'DE m > ——— 27 M ————>% o5 '”‘J

maxh The middle 3PAN

The reaction at each end=38.6 KN

Assume bar diameter @14 for main reinforcement.
db 14
d=h—20—7=200—20—7= 173 mm

Take the maximum shear as the support reaction Vu=35.1
Vc=(1/6)*Vfc*bw*d=1/6 *v24*1000*173*0.001=141 KN for 1m strip
® = 0.75 for shear.
0.75*141=106 kN for 1 m strip
VU max=35.1<0.5*106=53kN
The thickness of the slab is adequate enough.

* Calculate the maximum bending moment and steel reinforcement:

maximum bending moment at middle of span
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Mu max=mu*L*L/8=35.76
Mu=35.76

Assume bar diameter @14 for main reinforcement. d=173.

m = —22X_ = 420/(.85*24) = 20.6
0.85 f/
K, = M= 522/0910° 44 g/ 9)/(1000%173*173)= 1.32MPa.

bxd2  100% (173)2

1 2xKp*
p=q(= 1=

= 0.00325.

—As=p *b*d=0.00325* 100 * 17.3 = 5.6cm>.
Asmin = 0.0018 x b x h = 0.0018 x 100 x 20 = 3.6 cm2<As,req = 5.6cm>.
Select 4@14/m with As = 4x1.538= 6.152cm*>As,req= 5.6cm°.

P14@30cm

(s) Is the smallest of:
1. 3h =3*200=600mm.
2. 450mm.

Take s=223mm

- Temperature and shrinkage reinforcement
— o 2
As (Temperature and shrinkage) — As min= 3.6cm

Select 3@14/m with As = 3 x 1.54 = 4.62cm?>.

(s) for Temperature and shrinkage is the smallest of :
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1. 5h =5*200=1000mm.
2. 450mm. -controls
S=330 mm<Smax=450mm. OK

4.10.3 Design of slab S2:

3M

Calculate the reaction:

Y Ma=16*3*1.5+(28.2*3*1.5)=3By
By=R=66.3

R=66.3

* Check for shear strength:
Assume bar diameter @14 for main reinforcement.

db 14
d=h—20—7=250—20—7=223mm

Take the maximum shear as the support reaction Vu=56.4

©Vc=.75*(1/6)*vfc*bw*d=0.75*1/6 *v24*1000*223*0.001=136.55 KN for
1m strip
Vumax=56.4<0.5* 6Vc= 0.5*136.55=68.27
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The thickness of the slab is adequate enough =25cm

* Calculate the maximum bending moment at mid span and the steel
reinforcement:
SMu=(66.3*%1.5)-(44.2*1.5%(1.5/2))=49.7

| | e =
f M
m = —2_ = 420/(.85*24) = 20.6
0.85 f!
Ky =~ = 49.7/.9/(1000%223*223) = 1.1MPa.

1 2xKp*
p=q(1= 1=

= 0.00269.

—As=p *b*d =0.00269 * 100 * 22.3 = 6cm".
As min = 0.0018 x b x h = 0.0018 x 100 x 25 = 4.5cm°<As,req = 6cm”.
Select 4@16/m with As =3 x 2 = 6cm*=As,req= 6cm>.
#16/30cm
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=—==200 :
S = mm

(s) is the smallest of :
1. 3h =3*200=600mm
2. 450mm.

Take s=200mm.

* Temperature and shrinkage reinforcement
AS (Temperature and shrinkage) = AS Min= 4.5¢cm’
Select 3@14/m with As = 3 x 1.54 = 4.62cm®,
(s) For Temperature and shrinkage is the smallest of:
1. 5h = 5*200=1000mm.
2. 450mm. -controls
S=330<Smax=450mm. ok

4.10.4 Design of slab S3:

Slab S3 is supported on the beams, the reaction of the slab S1 is applied at
the slab3

Design the slab S3 for flexure and shear as for slabs S1 and S2.
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4.11 Design of wall footing :-
4.11.1 Load Calculation:-

The total service loads :-
D.l =420 kN/m.
L.I =60 KN/m.

For one meter slide :-

Q a1 net = 800-0.3*25-10=382.5
A = (420+60)/282.5= 1.56

Use width = 1.6 m.

Assume h = 800 mm

.qu(Bearing) =(1.2*420+1.6%60)/1.6= 375 KN/m?
.d= 800-100-20=580 mm.
Vu =qu*Area= 375*0.1*1= 37.5 KN/m

®Vc = 0.75*(1/6)*(24)*>*1000*580 = 355 KN/m >Vu
Depth is enough .

4.11.2 Design for flexure :-

Mu = 375%(0.1)%2 = 1.875 KN.m/m  ....... Kn =1

* *
pzl 1— 1— 2mRn :i 1_\/1_¢'21 — 0.0024
m fy 20.2 420

As =0.0024*1000*580= 13.9 ¢ m?

AS min = 0.0018*100*80=14.4 cm* > AS r¢q
As req <As min

S0 ,,,, AS req =AS min

Use @ 16 with A, =201 mm?
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Transverse direction =» (0.0018*1600*800/201)=11.4 .........
... Use @ 16.

Check development length :-
prov.ld=800-100-2*16=668mm
req.ld=0.24*420*12/(24)"0.5=242mm
prov.ld>req.ld

Design of dowels = 0.0012*250*1000 = 300 mm* =» use 2 ®10 @ 15
cm c/c
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Abstract

As a result of the revolution caused due to the information technology in the
recent years, it was necessary to keep pace with the technology and apply itin
the different fields of life, and transfer the traditional systems into electronic ones
and thus, the electronic systems become easier in using and reaching to the data
and modifying it.

Also, become of the importance of the nutrition in our life, the work team linked
the technology with the nutrition through an electronic site that manages the
nutritional clinic.

Which simplify the communication process between the specialists and reviews
save the data and faster reaching at it, and give plant of healthy in a Instructions
according to the tests that have been dons, it found that the function of this
system works well, and according to this, it is recommended to continue
operating and developing the site to appeal the practical environment needs.
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.(3.4) JSa) B e ga g LS callaill alal) JSgWClass diagram geas:

- id: integer

- Booking_User_|d: integer
- Booking_ Assi teger
- Booking_Date_Time: string

- Booking__Description: string

- Booking_Date: string
Booking_Status: string

+ Access methods

+ CreateBooking{string array,string
bookStatus); string

+ isBookedDateAvailable{string
SdateTime); Boolean

+ CancelBooking(int book_id); string

+ getWaitingBookings{integer id); string
array

+ updateBookingStatus(string status,int
id); string

+ getBookingsForDoctors|string date);
string array

+ getBookingsForCustomer(string date);
string array

= Id: imt

- DayText: string
- Meal_1: string
- Meal_2: string
- Meal 3: strine

+ Access Methods

+ InsertFoodProgramDaylarray
string.integer userid,integer
daylndex); string

+ UpdateFoodProgramDay(array
string.integer userid,integer
dayindex); string

- HOST: string

- DB_USER: string

- DB_PASSWORD: string
- DB_MAME: string

- select_dbl(void); void

= createConivaoid); vaid

- set_db_charset(string charset);
woid

- get_db_connection(void); database
connection object

T
- User_lype: integer
- Mobile: string
e - Email: string
- Age:integer

- Gender: string
- SuperVisor: integer
- UserName: string

- User_id: int

- Wisit_Date: string
- BMI: double

- Body_Fat: double
- Weight: double

- Waist: double

- Leg: double

- Arm: double

- Buttocks: double
- Notes: string

+ Access Methods

+ getUserVisits(int userld); visits list
+ addUserVisit(string array,userlid);
void

+ deleteVisit(int id); woid

- isOpenned: string

+ Access Methods

+ update_user(string array); void
+ CreateUser{string array,int
userType); void

+ Deletellsar(int ulD); void

Sens B Receive

- fromUserld: integer
- toUserld: integer

- title: string

- body: string

- creationDate; string

Access methods
getNumberOfNewMessages(int
serld); integer

gethMessage(int userld); Message
+ UpdateMessageOpened{int
messageld); void

+ getAllMessages(int userld); list of
Messages

+ sendEmailToPatient{array string):
string

+ sendEmail{array string); string

+ sendEmailToDoctor{array string);
string

+
+
u
+

(3.4) Jsa)
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- User_ld: int

- heart_desease: string

- ostecporosi: string

- bloed_pressure: string

- chaolesteral: string

- asthma: string

- thyroid_problem: string

- diabetes: string

- gallbladder_desease: string

- kidney_diseas: string

- liver_diseases: string

- cancer: string

- constipation: string

- lack_of_vitamin_d: string

= drugs_list: string

- food_supplement: string

- sensitiviy: string

- married: bool

- has_children: boal

- smoker: bool

- job: bool

- ‘argeela: bool

- weight_range: int

- perfect_weight: int

- target_in_first_month: int

- height: double

- initial_weight: double

- lipids_ratio: double

- muscle_fat: double

- weight_to_reduce: int

- waist: double

- arm: double

- leg: double

- drugs_to_loose_weigh: string
- preffered_food: string

= unpreffered_food: string

- eat_rice_amoun: int

- soup_description: string

- amount_bread_to_eat: string
- kany_and_citrus: string

- water_amount: int
- wvigitables_amount:
- fruit_amount: int

- milk_stuff: int

- do_sport: int

- sport_days: string
- preffer_new_habbits: string
creat date: st

+ Jp:l:a\eMed:c:-:lPrn
string array}; void

+ createMedicalProfile(int userid,
string array); MedicalProfile

lefint userld,

Class diagram 3.5
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