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The project is in hospital in a city composed of 10 floors and a total area 
of 213420m distributed according to the Previous table. 

The objectives of work : 
This project centered problem on structural analysis and design of all the 
structural components of the hospital building, which we have adopted 
for our search revolves around this. In this area will be analyzed every 
element of structural elements such as tiles and nerves (the Lord), and 
columns and other structural elements constituting the building. Including 
determining loads located on the building and then determine its 
dimensions and design reinforcing to them. Taking into consideration the 
safety factor of the building. It then will be working drawings for items 
construction. Designed to bring this project into motion to the 
implementation phase. Limited work for the project on the terms of 
construction only where they will be working during the second and the 
first of the year 2013 by working at the forefront of the graduation project 
in this chapter the graduation project in the first quarter of next year, God 
willing. 
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• Av= area of shear reinforcement within a distance (S). 

• At= area of one leg of a closed stirrup resisting tension within a (S). 

• b = width of compression face of member. 

e by= web width, or diameter of circular section. 

• DL = dead loads. 
• d = distance from extreme compression fiber to centroid of tension 

reinforcement. 

• Ee = modulus of elasticity of concrete. 

• fy = specified yield strength of non-prestressed reinforcement. 

• h = overall thickness of member. 

• I = moment of inertia of section resisting externally applied factored loads. 

• 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. 

• M = bending moment. 

• Mu = factored moment at section. 

• Mn = nominal moment. 

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

• V c = nominal shear strength provided by concrete. 

• Vn = nominal shear stress. 

• Vs = nominal shear strength provided by shear reinforcement. 

• Vu = factored shear force at section. 

• Wu = factored load per unit area. 
• (I> = strength reduction factor. 
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~u.JI ~Ul4 til.r.:WI wu~ ~ 4...ui\.Jj l=-l_»J 0-4 ~ ') I.JJj ~ <} ~u.JI ~_,11 4...ui\.Jj J.;..1 0-4 
. Uull ~u.JI I.WI I.L-: 4...ui\.Jj ,"u, .lJ ') ~~ . ~ ~ ~ ~J ...,-- . . 

ol s keticts t,a @itlall yd55 eliss clil @· l4iils a10 7-yl i al8 /9305y/_s Re_o ch 
.A±5± 3439 38 el la5 ti.as i.call g las ls\i. 5 yl_s ea 

.J..,l;iiJ yi <.#~ ftlJi <) ~ 4-!4,. o) . .:.. C½U - 

.LI:!.ft.ll ~ ftlJ y\.'.Ll'JI ~ JJi ~ ~ JJ~A'JI J~ ~J 4-!4,.J oj.J4 CY.J _ 

. .J4i-14 ~ 0foJ ,ytLli.11 ~ <) .J~1 kJ ~ ojb ~ CY.J ~J :¼.ft.ll cl:!)1- 

. .Jl:!i ~ ftlJiJ ~)\ ~ <) ~J Jt.a)IJ .J4i-14 ~ 4-!4,.J o) . .:.. CY.J ~J :~~I CY.J _ 
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Aey± aall;las laS -] 

·F (141.6) ~4l1J.b~ ~ <) w.il.S .}..l:~AI .b_ji,.., ~ .fi.1 (,:.,I~ 

c:..fo.JI ~.J'il ~ ~.Y' ~ ti.WI _»it:i ~ Jl.:ill (13-4) ~IJ 
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: alWI ~~\ ~lb 1-1-4-2 

J=...iil(ramp) t.JLlJI WA J=..JA ~_;b uc '½ll J.,....._,11 ~.J &Y fa 410 ~ ~I.bl\ I~ ~l.......i 

Aesll 5#lsl » a-.alls zl9Yl 5: e S1all dssl 9 5S23 <teas ll cal_ylr 4l 
:,,-f ale Sells a s sf:3 

4-l .. .:. -11 wl ~)IJ · . . J . ~~ .J u..?-A ,-- • 

3 744 ~~I .. ow.JI · · . .:.-:I • • . f' . ~ ~ LJ:!-P-"' ~ 

Scafe: 1/250 I ,' /I mecnanica{ seroices store 

~ We{{ water (10.0*9.30*8.0)m 
'f/=744 m 
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~~I ~~I J:tb ~ :(7-2) JS.Ji 

: ~WI A..;i_,..,:ill tY.lb2-1-4-2 

AalaYlRgelsl shy dsaa®@he 4l dells J»2965 5±lsll ls 7slas 
~t..-.J\ , 7u . L ,'.e.. , 7u\ _ LI\ • Jl.:uj"\ ~ c, L.::J\ <...J • • I •• I\ . le .ll ~ J:,,\.l4 4-:j)\:j 

•••✓.-JZ" ...,.- l...,r. ~ <.,YI ,. ~.J, L,..J • y.iwi <.,YI 't!-1 U"" ~ ~ .J 

.c!-Y\3 
:~ ~ !Y.\.hll I~ i..f fo•·H 

. tsJ,bll ~ • 
.clilsiill 5 claas ,@ o 
~ .. .: . I\ w\ .))!j . . . • • ~~ .J (.).),="-4 

<Basment 2 Pfoor <Pfan Zone 
Scafe : 1/250 

Id~ P,mergency 

D <JJie fauncf ry 
■ services store 

D mechanica{ serrrices store 

~ 'We{( water (10. 0*9.30* 8.0) 
V =744 n' 
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' 8ysall 5th hhsa ;(8-2) JS 
: J_i~I ~_,...:ill ~lb3-1-4-2 

~\..a'J\ ~1_,ll LJA ~.J ~.l.a 0,1.;b uc, <ylJ J~_,ll ~-' ej.JA fa 3209 ~ ~\..bl\ I~ ~l....o 

. ~\.J.)'J\_, .)c~\ 0,1.;b uc, ~\_,bl\ L>4 Jt:ui'J\ ~-', t.JLl:.11 y~ L>4 ~ ~.l.aJ 

:~_, o.)c. r-Wl ~ ~lb11 I~ c.;Jh:.J 

W'JI~ • 

,-± ill zXell,6 • 
wl_fo.JI ~ • 

l\es±49l ,6 • 
.0j=all o 

<Basment 1 PCoor <Pfan Zone 
Scafe : 1/250 

lcooo~~::i~ 'IAir--b~·- -,J.~~--4l ...i...iii..J-. 

lfl X-<I@.y aepartment 

□ <Pliysi.otlierapy aepartment 

~ £a6artory test department 

Ci] ~ception 

■ Services store 

■ Cfassroom 

~ 'J(j.tclien 

17 



J.,'ll ~~I J:tb ~ :(9-2) JS.Ji 

: ~.)°11 ~I.bl\ 4-1-4-2 

0A ~La'11 ~1..,ll 0A ~.) ~~ 0.1..>6 LJC- ~l J~..,ll ~.J c!.JAY-4 3825 ~~I.bl\\~ ~l....A 

. e;:1.J-l°11_; ,.\c.~\ 0.1..>6 LJC- ~\_,bl\ 0-4 J1jjj'1\ ~.J ,t.JLl.11 y~ 

.Aye ls coll o 

,Ala o 

Jliu....,\ . . . 
&all 53lay'I o 

.99\S o 
. J4-Jl Aj)b 0..,l~ • 

'i>""' - :::-- <Jrouna Pfuor<Pfan Zone 
Scafe: 1/250 

D Outpatient Clinic's 
FJ?;1 <Pfiarm;1.rv 
~ ···-✓

D ~ception 

□ }1.aministration 

■ Cafeteria 

JI <Bar6er 

D <Jifts sfiop 

~.J'il J:Lbll ~ :(10-2) ~ 
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:0sYl 5\Al 5-1-4-2 

=!ell,@ o 

-~fi_;.JI ~u,J\ ~ • 

ulill '·WI ........,g • • s (" 

.l< d= -@ • 
.4__#1.Sll • 

1" qFfoor Pan Zone 
Scafe: 1/250 

D Surgepj operation aepartment 
■ Intensive care Vnit (I.C.V) 

□ Cara-zac Care Vnit (C.C. V) 

Q Service area 

□ <Dia{ysis aepartment 

■ Cafeteria for work,ers 

JJ'JI ~tl211 ~ :(11-2) ~ 
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:~\.'.il l L5-! l.bl16-l-4-2 

.-.alsz!»Ye»e 4d-·\es sf» 2245 3#lsl ls @st» 
:,,23 5c 4\@l ,ls 5ytlall Ii» ssi23 

_ylill o _;bis wyk:. ~ _j:- • 

.~_,:ill ~ • 

claas,@ o 

.o.);/_,)1 ~.l:,,, ~ • 

2 qoor Pan Zone 
Scafe : 1/250 

Catfieterization and 
Cardic Surgery department 

Pediatrics department 

Service area 

<Birtli department 

c;lil1 cJ:lhll ~ :(12-2) ~ 
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:~1..'.ill ~lb1I6-1-4-2 

.-\.alls zla¥l ±he 4!) U-·sl »s 8s»2245 3All » 7=tao 
:,83 52s 4l.@l ls 5tall Isa cs sf23 

,y\ill o _;b...d wyk:. ~ _j:, • 

,..l;!ljill ~ • 

. wlA.l:JI ~ • 

.53¥l ,is z@ • 

2 ea PCoor Pfan Zone 

Scafe·: 1/250 □

Catfeterization and 
Carai.c Surgery aepartment 

<Peaiatrics aepartment 

Service area 

□ <Birtft aepartment 

~Ull J:11.b.ll ~ :(12-2) ~ 
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:~l.:i11 ~lbJI 7-1-4-2 

. ~L-.JI.J c:::I.J~'ll J:!y::i uc ~J Jy.o}I ~.J ej..Y'YA 2245 ~ ~lbJl 1~ 4-=..l.....i 

:,2A 353s l@l ls 5la 1is cs sf?3 

c..ffiy.ll ~I o.b. .J • 

.J.JyJI ~ • 

,wLA~ ~ • 

-\All,s o 

Ill Centra{ Sterilization aepartment 

3 ea Pfoor <Plan Zone EZJ <Bums aepartment 
Scafe : 1/250 D Service area 

□ Ortli.opeaic aepartment 
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i!illll l J:tthl l ~ :(13-2) Js.J. 

:&1)1 ~lbll 8-1-4-2 

. ~l..a.JIJ e::1.J~\tl L}.!fa C)c- ~J J_,-_,ll ~J &Yfa 1600~ ~lbll 11\ ~L.....a 

:,,352c 4la@l ls 5ytlall Ia s sf23 

.Jl;,. )l ~411 ~I • 

.·\ail,1hlyl ,6l 

4 tft 'Ffoor PCan Zone 
Scafe : 1/250 

LJ Intema{ department (:Men) 

D J ntema{ department (<Women) 

D Service area 
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cil)I ~Lbll ~ :(14-2) JSJ, 

:lJ'IAl:..ll J.!l.bll 9-1-4-2 

.=alls zlaYl ±e 4! de·l #s s± 1600 Gelsll » 7st.a 
:,,A 3 53 4tail ls 5stall a sf:3 

.J~ Jl ~l_p...11 ~ • 

<)WI ~l_p...11 ~ • 

5 tli P{oor <.PCan Zone 

Scafe : 1/250 

[] Surgery tfepartment (:Men) 

D Surgery tfepartment (Women) 

D Service area 
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&1.)1 J:Lhll ~ :(14-2) ~ 

:c5 SAA 9-1-4-2 

.=alls z\yYl 3±he 4! dyes! #s sf» 1600 > 5elsll » 7st 
:,,A 353 ,ta@l ls 5tall Ia s sf:3 

.0le @slel,a6 • 
•• •I\ 4-:..\ ·- I\ ........,g 
~\.l.;>,l.l .fi'"' --- • 

wl.a.b.. ~ • 

/ 
~ 

5 tfi. PCoor <PCan Zone 
Scafe : 1/250 

== + ==r 
I 
I 

r I Surgery department ('M.en) 

D Surgery department (Women) 

D Service area 
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&1)1 ~~I~ :(14-2) JSJi 

:tJ'lAWI ~\.bl\ 9-1-4-2 

. .le-t...-.JIJ e:;1.J.:i~I 0.!fa 0C ~l J~_,ll ~J &.JAfa 1600 ~~\.bl\\~ ~\......a 

:~J o.ll:- rUI ~ ~\.bl\ 1~ ~~J 

.0\el@sly,@ • 
a <Jl &al cll As ~\.ulJJ .fi"" ,- • 

wl.ci~ ~ • 

/ 

5 tli P[oor <PCan Zone 
Scafe : 1/250 

~~ 
~t!M!. ==1., 

==11 ==1[ 

-' 
r· ~, Surgery department (Men) 

D Surgery department (Women) 

D Service area 
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:<Y~\..,.J I ~I.bl\ 10-1-4-2 

.s.alls z!9Yl ±> e ! dsr·ls s»568 5All ls st 
:9al y134 Ast@ Cle 5»tall lis ssi25 

75 

6 tli PCoor <Plan Zone 
Scafe : 1/250 D Conference <R.gom 

(.JolljL..J\ '3:tkll ~ :(16-2) ~ 
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: ~~I.J,11 U;.a.J 2-4-2 

:~IA.;J\ 4+?-1..,11 1-2-4-2 

s's Lia55 Rish ltss 74lej cs,hos ,-uh/l ls±ll Cl s/'=is 3-£/ A4els)! 3 
'14 4+?-1_,11 ~\.bc.lJ JlA.;JI ~I ~~'i 4-i_,k oj)-! .)-~IJ ~~J ~~j 4,.i4 4+?-1_,11 

Al\ae 5jyly 1a6ls sis gs) is) cSu us 

!Nortn (£{e,c;ation 
Scafe : 1/250 

.4WJI ~I.J,11 (17-2)JS.Ji 
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u\.9~ i)c.J ~\ J:,..wl i)c. '-#~J, ~I u,:::i.J'il ~l..lA ~ ~_,l;JI ~1_,ll ~ ~ 

~ti...::,'J 4J_,l.a oj)-~ .J4,..:,.I ~J ~~J ~l:,..j 4J4 ~1_,ll o~ jti.cuJ ¼_,b 4.~J ~l:,..j 

.)\ is> cS£ls Yes @gel9ll cbhsls lael 3gh5all 

Soutli <Elevation 
Scafe : 1/250 

.8s'el 34els!)l :(18-2)0 

26 



: 345 gs3l 3-2-4-2 

wlJ~ ~J 4J•u.(,.J J:,.l..lA ~ ($.~J , ~I ~.J'il ~Ll.a ~ ~~I ~lyl ~ 

,\G.a¥ &il% 5Jl) lesl lg;s 3s3 9le) lg; 745ll/ si liais Ry;h ells j's) 
1.:t..i 66.·-11 w'·-1-'I ·tw : .. 11 ~· ... <-, '·' - - "le,. L ..... 1-'I ~\.be.I IWI .. 1:...11 'ii"" , y '1j-:"' _,.. .J J.~ (.}' J.J ~ '·:U~ ;i • -. _,.. ,.. J '-.? . ~ 

~ ~J:!J, 4-] YJC-yJI Y.J:, ~~'ii u&:iJ ~I o)y:,. ~.J.) ~ .l;.g6.::i.l ~I W'i Wk 
.@\as 5±ac I 

~y!JI ~l_jll : (19 -2)~ 
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:~.ftll ~1_,ll 4-2-4-2 

wl.9y.t ~.J ~ J:..~ ~ 1.$~.J , ~\ (fa_/il ~Li.a~ ~.ftll ~1_,ll ~ ~ 

\GAY @±la 5Jl: les! lg)s 3s3 el+) 4y 745/l/ si ifs Ry;l ells j's 
1. :w 66. ·.I\ d · - I -'I "\.:i.a:i : .. I\ ~- ... <-. w ~ ";lb L .... , -'I \.be.I IL=j\ .. I!. .I\ ',!'-' # y ~ ..,.. .) .J ' ~ (.}l .J.) ~ ~.J . -"1t":"" ..,.. i:, .J I.F . ~ 

~ ~.J:!.J, ~ Y.JC yJI .Y.J:, wck..:.i":/1 ~.J ~\ o)_p. 4.J.:i ~ J;sb:il ~\ W";/ Wu:. 
.@0lae 51ac I 

.¼fall ~1-.,ll :(20 -2)~ 
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.~A.JI 1.3 

Alea'll cl 3Li5¥0 ·F O 4.3 

Aita:yl ital] . .. ~ 5.3 
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~~ 1.3 

, I • ~•"I ~ ,U ~ - -:II U\.9 \-1C UI.S:iA Lkc. . _j, ~ /.S 'J , _jl.,..;..i)'\ f"¾1 oill ~ ul (.)--A "'~JJ . ~ . ~ ~ ~· ~ ',? • 

U:..y ~l J._'g:ill rLJI ~I t.J~ ~ o..)~_,.JI ~L.+.J I_, ...>-'"'°l.hll <,i.)l...-.J I u--.a_,ll ~.)A 

~ ~'JI ~L.t.i)'I rl.J;..il l .l...:!~ ~I 0-A ~L+JI, ;, t;.:., A~ o..)_p._,.JI ~L.t.i)'I ~\..i,J\ A.......,,i \.J..) 

• . IC'I ~\ ~\..!:.,i'j\ \..i,J\ ~ \.iii\ u 
-~ (F-1 ~ • y-,::,. ~ f ~ ~ 

~ U.J:¼C _, wL,A.....il_, .J~.J o.l..AC-1 ~ Ul:i::...J I ~L!i.i)'I ~l.hll ~\.Jj c,i~ J.,....a.g\ l o:U ~ 

t__,.J _, ..)--'-.?\..i,J\ o:U. u-a ~ J.,S ~ U\:i::...J I JLA:.. 'JI ~ ~~ ~i ~ W ,~L!i.i)'I ..)--'-.?\.kl\ 

L:ii_, ~~ J_S -~Ll,.i)'l ~I~ I.S..P-1 d h1 JLA:..i _,I~ JLA:..I _,i ~ J~i u-a J~\11 o:U 

.ti.Y 8_Sii ,1 7,lill cti.all 9 still 3 coll±ill 

,-iy') pail) ci8 2.3 
~~I ',r"l~I ~ (jA ufa.J ..b.,!lji.a.., J,.il.S:iA ~ o..)Y.., yt, '~\..!:..i)'I ~\ (jA ~t...JI u~I 

.., , ~.., ~.., ~ Jbi c).o, ¼-I <faiA ~I J..il~I.., u_,_):.11 d.A_,~ ~ o.b.l_, o.l.::i..fi ~ ,~Ll,j)'\ 

-: ~till .J:!:!k..o.11 "½9 ~1.J:! ui ~y , ~\..!:..i)'I _y,-,::,.\..i,J\ c).o ~ <Ji ~ .lie 

.)..)u\\, y,..o\J.JI u\S.JI ~ ,y,..o\J.JI ~Ll,j)'\ ~I .)~I J~ c).o ~l J~_,ll ~:(Safety) u'-4\11 ✓

.u½i~ \+I <faiA ~\ wb4-;,.)'I _, Jb\11 d.A.J~ ~ 

cay @its , z4<01 Ali» -hia3 @41514l 2\l al» ?lsil » Ce 4sis5 ,4y :(Cost) @il<all 
• 4-:!-9 ijj4,J\ (j.J..) (jA ' .i_4i (jA f~ <J~' 

.J (Deflection) ,lj\j .6~ ~i ~ ~ c).o (Serviceability)~ ~I~ ..).J.l.::i.. ✓

.u6sf «56.a539, la ,ital sf ,ill (Cracks) cs\ii.±ill c,±is5 
: .• I\ l'-4::J\ ~- )1 ✓-~ (,,f" • (.j-l.J 
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L).4 .ul ~ ~IJ J:ib..:ill ~ rw'! ~ rt.foll '-:-1-?:! ~ J ~.) y •►. 4-;!pl 4.....ii\_)~I fa 
~ ~ ~\..::J'!I ..>-I.WI 4.....ii\_)~ '-:-1-?:! ~fal J:ib..:ill w~ L).4 ufa \.o ~ii)} J~}I ~ 4-1~ 

.4-,,u..JI J-,.ll ~y::iJ IJA'ilJ (J:!'.WI ~\ i)} J~_,ll ~ ~ i)c WI}\ Jb';ll ~~J 

J~'il 1.3.3 

\:a' <ss us9 ls @sslll llasYI le5 Cl 539l5 9S5 l ga" A; 2Ill Rt"yl ytill yy 
Y-?:! ,~Ll..i';ll yWI yj\..;. ~ I~ .4J',Jyl1 Jb'JIJ ,~I Jb';ll ,~I Jb';ll :J'--4.:..'J\ o~ IJAJ oLlWl 

~L..,_;:..lij , J,JL..JI , •Ji• all\ y....::.. i)c ~\..::J'!I ..>-I.WI i)c Jb 'JI J,i:i.o:i ~ ~ ~li:i.JI ~~\ olcly 

4 oJo ai ~ ~I ~Ll..i'/1 ...>-\.k.11 ~'1 J, '½9 ufa c;~I ~~ \.ow ull:....o JiLoS..il J ~.l.o:i J,ob ~ ~ 

: Jb';ll 0~ oLl.W.l _)~\ OJ~ UJ~ ~ Wl}I Jb';ll ~ i)c 0_)~\j ufo ui 

~I J~'lll 2.3.3 

us ca Ce &«si.all 2till alga ls) Cs 0sSe sill ,ill ,isl 5s Ce e" ls! , 
.ol..;.:i'llJ )iWI ¼l:i ,~b ~ ~I f'j)u Jbi ~ ¼WI wl~I J ~\..::J'/1 ..>-I.WI 
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◄ t ,; ~, u olt 41\!isll Ax±5iaal) 5al.al) 
(KN/m3) 

23 .,Xu 

22 < 30 

25 j_jl,..ip,l\ 

9 y_,bll 

22 oJ .... ~.11 

16 J,.i)\ 

ri)I 
J, ,,,. ,.; 01\ 

1 

2 

3 

4 

5 

6 

~\ J~ "JI 3.3.3 

, 4-i-a y..►. wYLw.....1 _,l, ~I 4,:iYLw.....1 ~ wlyLli.i)'I_, ¼'ii 1-gJ· ~fi ~\ Jb\11 ~J 

: ~ ~ J ,o :fi _;.JI_,~ j~I Jb 'ii ~.1.1:l <) ~ 

.oWI '="lo:u , Q ~~\11 01j_,l .1 

.sail ls 531 €3l5/558l 4is Lay ,l 53gs9'S ,&,64t49ll CJ»YI .2 
A<6.F es99I3 55gsY3, <st st!ls , s9 c63 » 4Stal yi5 CSa Dls A<tJ/ JLe9I .3 
~I Jb';/1 4 c.>.h':! (2-3) J_,~1_, ,wl~I_, o~\11_, ol'.i\11 _, jJ_j.;.J\ .:11~1_, ,~A11 fa. 

-~j.J'J\ j.fo.l\ yui.:,.. ~\ e-1~\ ~ _,.i ~ bWc-1 
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:44l de9I 4,3.3 

:i) Ji.a:i:i JL=.\11 O~J ,~I ~ .)Lpc.';11 ~ \.Ai~U Y?:! ~I Jb'JI LJA oll:ill tF' i.,I> 

cl.J)I .1 

cl:!)1 ~ _jy ~115_,ill i.,l>J 4.,J:iyJI ~4,JI i) 1.A_jil:i ~J ~1 > YY ~i 15.J. uc o.J'~ 
0A55 sa. e &ssts cats ff @las .Ao Ce &ssG cits ls Reg+ 5SE3 18cl5sl sl cl.till yl A499lgls 

, L)A.J\11 F uc ~1 till) ~ bWcl cl:!.JI Jbi ~~J .(KN/m
2
)~...)A fa JS.! u'.i.»i .,¥1L) 

.4 ;., • .;, i11) 4.,J:i...)A u.i\S yly.ii i;~ LJA 4..bb)'I ~ LJA t9..,.JIJ 

cs .2 
~ \jWcl e::P' JL=.I ~ ~J 'e::..,illl ~ly ~ Lli.WI ¼J L)AA i:,;i ~ ~I JbYI i.,I> 

All gaeNI 

.~I e;b uc oLli.WI t w) • 

.e;:..,illl Y~ L)A µI ~I i:,;)4..i • 

-~~.JYI jfill ~ ~I e,b uc tw.J':11 y....i.:,.. e;:_,illl Jbi 4.4 0*-! ~till JJ~I J 

(H) uA}ll ~ ~ Wu.JI .Jk, 

(JW4) 

0 h<250 

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

(h-400) I 400 1500>h>500 

(h- 812.5)/ 250 2500 > h > 1500 
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JJ»» .3 

f'Jc, 4,1a f'.Jjc, ~ ~Y:! ~I.J .J ~I c.S) uc- li.J4c- ~ .J ~I ~ ):fJ ~I 4J°'J1l
1 
JL=.\11 f"'li 0A 

.wL.... ~ <)I.S ~ .J w\.S~ ~1 udil' 01.J~ r1~4 ~_,ti.ci ~.J ,y)lii':ll rJc,..., y\ji\'J\ 

y\jl > A.h96.JI.J O.)µ, ~ ~\ ~ <) 4,J1.clyi ~ ~\ JL=.\11 D~ JW ~~ ,ljc. ~\ 

jfi'\ u-'l lc..?..J.J \jWc.\ udill c.S)_, Jj':l)I JL=.l ~~ ~_, ,Jj':l)I yl..i:il ~_,l ~I 

.(UBC97)r~I 

.: A±lass) cal y\6YI 4.3 

Lall leY/ ss '? es sf3!! 3655 cit#all do, s cs} @615yl 7l all e 
¼fa.~ ~Ji.J wLi_,k...JI ~...,' ~~\ 11y..J1..., .)~,..., ~_ji.ll ~\.)jJ c9...,..JI uLliS:i....i4 ~)le. 

~Jill ~ oj > J~I _,A ~Ll..i)'I (YI~\ '½ ~ \...ci fol.., '~ yli;JI ,ljc.' ~Jill u~ 

.,-sll cylall sail A.A j)IJ\ (Bearing Capacity) 

~jil wt.-~\ ~tu~ ~Jill J.a..:,.j lij jWc.\ ~ ~..., ~_ji.ll ~ w~ ~ J~I ~ iii 

.( 3 KN/m2) '-?-'L.;J _, o .JJ~I ¼YI wlu.1.....il 
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~\ .)_,::.J 4-;!)~I > .l;gW ~ u.i""tS:i:i ~\ 4iLli.i)'I ~UJI lJA ~~ L)A o.)lc. ~\+JI~ ufii:i 
cAL.9I3 Alas yl ells 53 Yl3 93el5 slsill ¢_ya\ill s8 al CyAs <s) ea550U 456.a 3 

• I.A .>.!C' J 

Wall 
footing 

joist 
\ slab 

2nd floor wolumn 

on 
a6e 7 
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lsial) 1,5.3 

~t.WI i)) 4:µc oji}JI Jb\11 ~ ~i)I ($..,:rn Jii ~ O.)~ull ~Ll.j)'\ ~t.WI uc. O.J~ ~ 

,ul.Ay:;i:i i)) ~y.'.i (JJ~ ,o.lAC \II_, 01.J~IJ .)~I J:iA cs¥\~ ~l.::JI ~Ll_j)'\ 

: ls \g±» @<l.al l @6la 5 eslaisll » las±YI @-std 530_9 7iliso 2lg a9 55 

-~~~ LGfti_, ~,_, o~~ ~ La lgias (Solid Slabs) ~I u1..b)4ll .1 
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Chapter 4 

Structural Analysis & Design 4 

4-1 Introduction. 

4-2 Determination of Slab Thickness. 

4-3 Determination of Factored Load of ribs 

4-4 Design of topping. 

4-5 Design of Rib. 

4-6 Design of Beam. 

4-7 Design of Two way ribbed slab. 

4-8 Design of coloumn. 

4-9 Design of isolated footing. 

4-10 Design of stairs. 
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4.1 Introduction:­ 
The project consists of several structural elements that will be designed according to 

the ACI code and by using the finite element method using much of computer softw are 

such as ®ATIR" and "ST AADpro" to find the internal forces, deflections and moments 

for the all structural element in order to design them. 

4.2 Determination of Slab Thickness:­ 

Ground Foor Sa6 4Reinforcement 
Scafe : 1/250 

Figure (4-1): ground Floor Slab. 

According to ACI-Code-318-0: :..: 5, the minimum thi:kn 
or one way slabs unless d fl t· Ic ess of nonprestressed beams 

e ec ions ar e computed as follow: 
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h . .c.or one-end continuous = L/18.5 
min IC 

=525/18.5 = 28.38 cm. 

h,,, for both-end continuous = L/21 

= 604/21 = 28.76 cm 

The controller slab thickness is 28.76 cm. 

But by deflection checked it was controlled at 32 cm thickness. 

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

4.3 Determination of Loads of ribs 

4.3.1 Determination of Dead load:- 

Type y b h 
KN/m 

Tiles 0.03*0.52*23 0.359 

Mortar 0.02*0.52*22 0.229 

Sand 0.07*0.52*16 0.5824 

Topping 0.08*0.52*25 1.04 

Hollow block 0.4*0.24*9 0.864 

Plaster 0.02*0.52*22 0.229 
R.C rib 0.12*0.24*25 0.72 
Partitions 2.38*0.52 1.238 

Sum 5.26 
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4.3.1 Determination of live load:­ 

Nominal Total live load = 5 0.52 = 2.6kN/m of rib 

4.3.2 Determination of factored dead & live load 

Factored dead load= 1.2*Dead load = 1.25.26 = 6.312 K.N/m. 

Factored Live load = l .6*live load = 1.6*2.6 =4.16 KN/m 

◄

4.4 Design of Topping:- 

Determination of dead load of topping 

Type y b h 

Tiles 0.03*1 *23 

Mortar 0.02*1 *22 

Sand 0.07*16*1 

Topping 0.08*1 *25 

Partitions 2.38*1 

Sum 

KN/m 

0.69 

0.44 

1.12 

2 

2.38 

6.63 

Live Load = 5 KN/m. 

qu = 1.2 DL + 1.6 LL 

=1.2 6.63+ 1.6 5 = 15.96 KN · Im. (Total Factored Load) 

q, ? 5M= p, =15.960.4°/12 
= 0.213KN.m. 
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q 

th? 
3M» =0.42,f€', 

_, .5100080"_3.19KN =().42 /24 = . .m. 
6 

h Mn = 0.55 *2.19 =1.2KN m. 
➔ 6Mn =1.2 > Mu = 0.213KN.m. OK! 

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

be provided. 

For the shrinkage and temperature reinforcement: 

p = 0.0018 

As = pbh= 0.0018100080 = 144mm. 

Try bars 08 with As =50.27 mm 2 

n=As/100=144/50= 3 bars 

S=l000/3 =300 mm 

S= 3 h = 3*80 =240 mm (control) 

S=450mm 

S=380*280/fs-2.5Cc = 380*280/(2/3*420) -2.5*20 = 330 mm 

S= 300280/fs =3002803/2420 = 300 mm 

Use S =200 mm < S max= 240 mm 

Use <I>S @ 20 cm c\c in both directions. 

so 
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4.5 Design of Rib 17 :­ 

DDDDDDL 
DD□□□□[ 
DDDDDO[ 
DDDDDO[ 
DDDDDO[ 
DD□□□□[ DDDDDO[ 
DDDDOO[ 
DD□□□□[ 
DD□□□□[ 

1 
'I 

iJ 

0.8 4.3 

5.1 
52. r 
12. 
A=A 

Geometry Units:meter,cm 

4 2 3 
3 .2. iJ A! 

~ ~ 0.5 G.8 3.85 -0.8 2.58 

4.65 3.23 ] 

Figure (4-2): Rib geometry 
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- Loading - 
1oaa group no. 1 

Units:kN,meter 

Dead load - Setvice - 
5.26 5.26 

5...6 
b ' ' ~ \ \ ' ' 

I, b \t 
d • ' 4.65 3.23 

5.1 - 
Live load- Service 

Load factors: 1.20,1.20/4.60,0.00 - 

El l I 
~ 

I [EI I 
~ 

~ 

I r I 2,!o I I I 
~ 

I I 
4,65 3.23 

5.1 - 

Figure (4-3): loading of Rib 

M o m e n t / S h e a r E n v e I o p e (Factored) Units:kN,meter 

Moments: spans 1 to 3 

2.04 
23.1 

-28.5 

3.06 2.56 

11. 

2.09 1.94 

9.7 

1.29 

Figure (4-4): Moment Envelop of rib 

Shear 

-32.3 

22. 
28. 

-23.5 

22. 

Figure ( 4-5) : Shear Envelop of rib. 
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4.5.1 Design of flexure :- 

4.,5.1.1 Design of Positive moment of rib:- 

Assume bars diameter of 12 mm 

d= 320-20-8-(12/2)= 286 mm. 

brr <= 520 mm. (Control) 

<= 5260 \4 = 1315mm. 

<= 16 * 80 +120 = 1400mm. 

>bar = 520 mm. 

6 Mnf = 0.9 * 0.85 * 24 * 0.08 * 0.52 * (0.286-0.08 \ 2) * 1000 = 187.9KN.m. 

h Mn > Mu 
187.9 > 23.1 

~ Rectangular section. 

For first span: Mu=23.1 kN .m 

Maximum positive moments Mu= 23 .1 kN .m 
Mn= 23.1 / 0.9 = 25.67 kN.m 

m = fy 420 
0.8s o.8s+3.4 ?9.6 

Rn= Mn _ 25.6710\6 
bd? 520(286° '9.60 Mpa 

p = _l_ (1 _ 1- 2(0 ..6(20.6) 
20.6 420 > =0.0015 
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2 
As = 0.0015 (520) (286) = 223.08 mm 

,-z, ( X ) 1.4( Xd) (AC! -10.5.1) A . =~ bw d ~- bw ················ Sao 4(y) f» 

As_.s28 poss)> (iao(2s) 
mm 4(420) 420 

As. =100.08 <114.4 mm 

As,, = 114.4mm 

223.08 mm> As,=114.4mm 

Use As =226.2 mm> As = 223.08mm 

# of bars== As/ As bar== 226.2/113.1 = 2 bars Note Aan= 113.1mm? 

'select 2 D 12 mm. 

• Chick for strain: 

Tension= compression 

As * fy = 0.85 * Jc' * b * a 
226.2 * 420 = 0.85 * 520 * 24 * a 
a= 8.96mm 

a 8.96 
c = - = - = 10.54mm 

B, 0.85 
286-10.45 

6, 10.45 X0.003 

&s = 0.078 > 0.005 
OK 

For second span: Mu=ll.0O kN .m 

Maximu · · . .m positive moment~ Mu= 11.00 kN .m 
Mn= 11.00 / 0.9 = 12.22 kN.m 
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fy == 420 - 20.6 
m == 0_85 * Jc' 0.85 * 24 

Mn 12.22106. 6,29 Mpa 
Rn ,%77 520(286) 

1 ✓ 2mRn 
p = m (1 - 1- fy ) 

1 2(0 .2920.6), = 0.0007 
p= (l- 'l 420 20.6 

As = 0.0007 (520) (286)= 104.104 
2 mm 

r;::; X ) 1.4 ( Xd) (AC] -10.5.1) A . =_v_Jc;(bw d 2::- bw . 46)' f 

4,s, 28,rao)ass)> '!©;(tao)f2so)) 
"" 4(420) 420 

As . = 100.08< 114.4 mm 

As . = 114.4mm2 
mm 

As, =114.4mm 104.104 mm 

Use As =114.4 mm 

# of bars= As/ As bar= 114.4/78.54 = 2 bars 

d= 320-20-8-(10/2)= 287 mm. 

* Note Aao= 78.54mm 

!Select 2 4 10 mm . J 
t...-. -------------- ---- 

• Chick for strain: 

Tension= compression 
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As * fy = 0.85 * Jc' * b * a 
114.4420 = 0.85 52024a 
a = 4.53mm 

a 4.53 c===5,33mm , 0.85 
, 287 - 5.33 X0.003 
s 5.33 
ss = 0.158 > 0.005 OK 

For third span: Mu=9.7 kN .m 

Try <I> 12 /d= 286 mm 

Maximum positive moments Mu= 9. 7 kN .m 

Mn= 9.7 I 0.9 = 10.78 kN.m 

m = fy = -
4
-
2
-
0 
- = 20.6 

0.85 * Jc' 0.85 * 24 

Rn= Mn _ 10.78106 
bod? 520 * (286)2 - 0.25 Mpa 

' f p = -(1 - 1- ) 
m fy 

p = _l_ (I _ ✓l - 2(0 .. 259(20.6) 
20.6 420 ) =0.0006 

As= 0.0006 (520) (286) = 89.23 mm 

,, 'ta) 4(/y) - fy w d (ACI -10.5.I) 

a4 ®ass ®>,",, of2so) 

◄
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4.5.1.2 Design of Negative moment of rib: 

❖ For first span Mu= 18.2 kN.m 

Maximum negative moment Mu= -18.2 kN.m 

Mn= 18.2/ 0.9 = 20.22 kN.m 

m = fy 
0.85* Jc' 

420 =--- 
0.85*24 

20.6 

»- Mn 20.22106 
ba? 120(286° 2-96 MPa 

I ✓ 2mRn p=(l- {l-) 
m fy 

P = _1_ (1 _ 1- 2(2.06)(20.6) _ 
20.6 420 ) =0.0052 

As= 0.0052 (120) (286)= 178.46 mm 2 

A - ffe f X ) 1.4 ')"®@ ,'(@@) 

As - ✓'24 ( · X 14 "4?6)> 5,j 2of2so) 
As,, = 100.08< 114.4 

As,,, = l 14.4mm 

178.46 mm2 > As . = 114 4 2 mm . mm 

Use As = 226.2mm? 

#ofbars= As! A s bar= 226.2/113.1 = 2 bars 

fSelect 2 <I> 12 mm 
Note Ao= 113.1 mm 

J 
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◄

• Chick for strain : 

Tension = compression 

As * fy = 0.85 * Jc' * b * a 
226.2420 = 0.85 120 24a 
a= 38.81mm 

c= ®_38.81 45.66mm 
B, 0.85 

8 
= 286 - 45.66 X0.003 

s 45.66 
& = 0.016 > 0.005 s OK 

❖ For second span Mu= -8.6 kN.m 

Maximum negative moment Mu= 8.6 kN.m 

Mn= 8.6/ 0.9 = 9.56 kN.m 

fy 420 
m = _:,..:__ --- 20.6 

0.85 * Jc' 0.85 * 24 

Rn= Mn = i9.56 :!<10"6 
0.97MPa 

b a? 120 (286)° 

=# p =(1- 'l- ) 
m fy 

1 ' ' ' p= _ (1 _ 1- 20.979(20.6)_, 
20.6 420 ) =0.0024 

As= 0.0024 (120) (286) =82.37 mm? 

A - ffe ( X ) 1.4 '®),7 fa) 
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As. =100.08<114.4 
mm 

As . = ll 4.4mm2 
mm 

As . = 114.4mm > 82.3 7 mm 
mm 

Use As = 157.1mm > 114.4 mm 

# of bars = 4s,,,/As bar= 157.1/78.54 = 2 bars Note Aaoo= 78.54 mm? 

[Select 2 4 10 mm l 

• Chick for strain: 

Tension = compression 

As * fy = 0.85 * Jc' * b * a 
157.1 * 420 = 0.85 *120 * 24a 
a= 26.94mm 

a 26.94 
c =- = -- = 31.69mm 

B, 0.85 
287-31.69 

6,° 31.69 X0.003 

s, = 0.024 > 0.005 OK 
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4,5.2 Design of shear of rib 

1) Vud == 20.9 KN 

cp V c == <P * ffe bw * d 
6 

== 0.75 * ✓'24- 120*0.286 
6 

== 21 KN 

1.1 * <P Ve== 1.1 *21 == 23.1 KN. 
D Vnmax= 5 <P Ve= 115.5 >Vu= 25.2 

<P V c > Vud no stirrups are requred 

The Section is large Enough 
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4.6 Design of Beam 124 : 

------~ ..... 
HHEHHH='HHHt 
i88BBBB88Ek: 
IDODDDDDDD~ p1pa1,1a}3lf 
JDODDDDD ~ 1p111a}]lf 
IDDDDDDD .... 
IDDDDDDD□D;;;; 
IDDDDDDDDD:= 
IDOODDODDD= 
IDDDDDDDDD:= ' IDDDDDDDDD~ 
IDDDDDDDDD= 
IDDDDDDD□□- m''------------ aims: ciasi] neze @wii] 

11111 ~ ~ II~ II~~ 1,~ ............... ~11111111111111111,,.=.----~~= coeisg <asp] sea &iii ± 
II lllllall - aa4 t l\ IDDDDDDDDD:= • 
IDDDDDDDDD.... , 1 ~ ~ 

\888888888;;;; I ~ 
IDDDDDDDD□; , J \. =: 
IDDDDDDDDD ~ ' 
IDDDDDDDD□; 
IDDDDDDDDD 
IDDDDDDDDD:'. 
IDDDDDDD□D­ 
IDDDDDDDDD:= 
IDDDDDDD□D= 
IDDDDDDDDD:'. 
IDDDDDDDDD- 

I X 

= 

Figure ( 4-6) : Beam Plan 
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ti on of Dead load of beam:­ Determinatio 
KN/m lee 

Type , b h 
0.69 o, 0.03123 

Tiles 
0.02122 0.44 

Mortar 
0.07116 1.12 

Sand 
15.5 lg 

Reinforcement concrete 25 1 *0.62 
0.02*1 *22 0.44 

Plaster 
2.38 2.381 Partitions 

25.78/.52 49.58 From rib 4 
70.15 Sum 

Determination of live load of beam:- 

Nominal live load: 5*1 =5 kN Im 

From rib = 14.76 /0.52= 28.38 KN/m 

Determination of factored dead & live load:- 

Factored dead load= l.2*Dead load= l.2*70.15= 84.18 KN/m. 

Factored Live load= l.6*live load= 1.633.38= 53.41 KN/m 
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Geometry 

2 
3 

3 
1 i 

C 
! 

~ 
0.35 8.35 

~ I 8.87 

I 

­ 80. 
A=A 

------,=--~-----=1.-----~iJ 
~ ~ ~ I I s.19 0.7 

I I 

2 
! 

3.65 8.79 

Figure ( 4- 7) : Beam Geometry 

Lo a ding 

50.0 5 .o 50.0 

Live load- Service 

i l l l [el ! 1 1 i I l r t I 8.87 1 3.65 

Load factors: 1.20,1.2011.60,0.00 

"[3 TTI, 
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Moment/Shear Envelope (Factored) Uni\5kl!M$I&I 

Moments: to 3 
.786.5 -768.1 

3.55 787.4 
I 5.32 I 1.83 I 1.82 I 5.27 775.9 

I 3.52 

Figure ( 4-9) : Moment Envelop for Beam 

-595.5 

Figure (4-10) : Shear Envelop for Bean 
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4.6.1 Design of flexure: 

4.6.1.1 Design of positive moment : 

1) Maximum positive moment Mu = 787.4 KN .m 

bw =80 cm h= 62 cm 

d= 620-40-10-12.5 =557.5 mm 

py Mu = 787.4 KN.m 

C max= 3/7 d= 3*557.5 /7=238.93 mm a=0.85 C= 0.85*238.93= 203.1 mm 

<D Mn max= <D 0.85 fc' *a*b (d-a/2) 

0.82*0.85 *24*203.1 800(557.5-203.1 /2)10-6=1239.3 KN.m > Mu =787.4 KN.m ok 

Design as singly 

Mn= Mu/0.9= 787.4 /0.9 = 874.89 KN m 

Assume bars of <l> 25 

Rn= Mn = 874.89*1Ql'6 _ 
b*d2 800*(557.5)2 - 3·52 Mpa 

_ I J 2mRn p=(l- {]-) 
m fy 

p = _l_ (1 _ 1- 2(3.52)(20.6) _ 
20.6 420 )= 0.0093 

As= 0.0093 (800) (557.5) = 4147.8 mm? 

e ®i(my®0a)> (ooa).. fy (ACI-10.5.1) 
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_2A pspgo)ss.s)< (soo)(ssz.s) 
As» a420)' 420 

As . =1486.67mm 
mm 

4147.8 mm > Asmin == I486.67mm
2 

# of bars= As/ As bar= 4417.83/490.87= 9 bars 

OK 

Note Aas=490.87 mm? 

\Select 9 <I> 25 mm with As ~4417.83 >As req ok. J 
• Chick for strain 

Tension= compression 

As * fy = 0.85 * Jc' * b a 
4417.83 420 = 0.85 800 * 24a 
a= ll3.69m 

a 113.69 c=-=--=133.75mm 
B, 0.85 
557.5-133.75 

6, 133.75 ·X0.003 

6,= 0.0095 > 0.005 

Check for bars placement: 

ok 

S = (800 - 402 - 210 -9*25) / 8 = 59.38 mm >25 mm Ok 

4.6.1.2 Design of Negative moment ;­ 

Assume bars of <I> 25 

bw =80 cm h= 62 cm 

d=620 -40-10-12.5 =557.5 mm 

l) Mu= -786.5 KN .m 

<I> Mn max = <I> o 85 , 3 . 1c *a*b (d-a/2) 
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*l0"-6==1239.3 KN.m > Mu =786.5 KN.m ok 
*800*(557.5-203.l /2) 

0.82*0.85 *24*203.l 

Design as singly 

=786.5 /0.9 = 873.89 KN m Mn= Mu/0.9= 

Mn 873.89*10"6 == 3.51 Mpa 
Rn° ,»° goo»(557.5) 

1 2(3.5120.60, .-0.0092 
p=(l - l - 420 

20.6 

2 As== 0.0092 (800) (557.5) ==4103.2 mm 

A . = ffe (bwXd)~ 1.4 (bwXd). (ACI -10.5.1) 4(6) f 

4,s_ N28 (goo)ss.s) < !_(soo)\ssz.s)) 
mm 4(42of 420 

As . = 1486.67mm2 
mm 

4103.2 mm2 >4s, = 1486.67mm2 

OK 

# of bars= As/ As bar= 4417.83 /490.87 = 9 bars Note A,,=490.87 mm 
~~':let-=ec:+"t o9"ri<1>;--::2>"<5-::mm:::--~w1~·t~::-Ar:s:::=~4411l"ry7.o:83;--::..->A-:.s:-r-.eq-o-;-k-. -------------------] 

• Check for strain: 

Tension= compression 

As * fy = 0.85 * Jc' * b * a 
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5800 24a 
83 * 420 == 0.8 4417. 

a =113.69mm 
a 113.69 == 133.75mm 

C == /J, == 0.85 

557.5 -133.75 x9.003 
s,= 133.75 
c =0.0095> 0.005 s ok 

check for bars spacing: > 25 mm Ok 
*25) I 8 = 59.38 mm 40*2 _ 2*10 -9 s = (800 - 

4.6.2 Design of shear 

1) Vu= 491.5 KN 

<D V c = <D * ffe bw * d 
6 

- 0.75. ~ 800 557.510-3 = 273.12 KN 

Vs=Vn-Vc=491.5/.75 -273.12/.75 = 291.17 KN 

[e.­ Vsmax=(2/3) bw d -1465.6kN 
1 

➔ The dimension is big enough. 

Check for items:- 

1/ Vu <p Vc/2 =>491.5 >136.56 not ok 

2/ <I> Vc/2 S Vu<d Ve => 136.56 <491.2< 273.12 not ok 

1 D Vs,, > 0.75 (-) bw d - 3 
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= o .75*( ½ )•soo •557.5 •10A-3= 111.s KN. 

✓24 *b *d >0757, " 

67s% y2A , goo 557.5 10-3 = 102.42 KN. 
· 16 

(control) 

<I> Vsmin =111.5 KN 

3/ @ Ve<Vu<@ Ve+d Vsmin 

273.12 <491.2> 384.62 => not ok 

Vs' ( =728= <I> 1ft' * bw * d) 
3 

4/ <l>Vc+<l>Vsmin:::;Vu<<l>Vc +Vs' 

384.62 <491.2 <819.36 ok S max =d/2 =557.5/2 =287.75 mm < 600 ok 

So item ( 4) satisfy 

Take Av= 4<!> 10 = 4* 78.5 =314 mm 

Av/ s = Vs/fy * d 

157/ s =314 /557.5420 ➔ 8 = 141.6 mm 

S=70.8 < d/2 =218.75 mm <600 mm. 

Select S= 14 cm 

Use <I> 10 (4legs)@ 14 cm for 
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4
.
7 
Design of Two way Ribbed slab :- 

Com arison between the thickness of one wa rib slab and two w a rib 

slab: 

*Check Thickness of one way rib slab 

□□□□□, ···­ □□□□□□□□□□□□□□□□□□□□□□□
ec.875 8,87 

O 
LO 
(D 

co 

B,B6 C,85 
CJD CID CJD CJD CJ 

□□□□□

Fig 4.11: One Way Rib slab (R 1) 
✓ Statically system for (R 1) : 

II ff''or'''{'#-[AA[E es"le'll ls4,444L3LL." 
l -----....d4.00 m. __J 

l 
l 
r__:__:---------' 't 

J 

L 4000 
s 4, =250 mm 

r----15--:,~'--- I~ 4--[! 
The 15 

e minimum .: for sim required thickness is: 
ply supported. 
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Check Thickness of two way rib slab: 

t=BEBE JD □□
JD DOD -- □□JD ~ DD __ □□
iii} fhij 4 / 
JD OI DOD □□
JD DDD --~ □□
JD □□□ □□
JD ODD□□□□□□□□
JD DDD□□□□□□□□
JD DOD□□□□□□□□
JD DODD□□□□□□□
JD □DD□□□□□□□□
JD ODD□□□□□□□□
c2,114 B,2,80 C,B2,11 

II II I I jj jj jj jj jj jj ii II I ············ 1111111111 re 
Fig 4.12: Two way Rib slab ( case 6) 

✓ Statically system for ( case 6) : 

7.,35 , 
7 

/ 
Rib slab ( case 6 : 

7.30 
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0.55+0.08+0.04+0.15+0.24+0.2 • 1 1 .2 cm 
Y, 0.55-0.08+ 0.15+0.24 

o.0° 4-0.55 * 0.08 » 0.072° + 0.15 * o.:;3 + 0.15 * 0.24 * 0.0882 = 7.032 * 104 
lrib =O.55 * 12 

4 cm 

T Beam (B,G28 / B,G31): 

1 
I 

' r 
323 283 4 4 lb= 80 *-+80 * 32 * 10.612 + 50 *- + 50 * 28 * 19.392 = 112.447 *10 cm 12 12 

Rectangular Beam (B,G49): 

I 
I 

I, =3060/ 12 = 54 10 on' 

T Beam (B,G43) : 
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g.wow»wag--- 

I 
I 

I 50 

l 
1 

32° 28 .39° 1 + lb= 80 * - + 80 * 32 * 10.612 + 50 * -2 + 50 * 28 * 19. = 12.447 *10 cm
4 

12 1 

External: 

Long direction L = 700 cm 

1025, go 
Is= 2 

55 
* 7.032 » 10 = 757538.1818 cm 

Internal: 

In short direction L = 7 cm 

1025 I 712.66 , 
2 2 I 0 

55 
* 7.032 » 10 = 1213122.284 cm4 

In long direction L = 10.25 cm 

700 645 
I = 2 2 62.5 
s 55 * 7.032 » 10 = 939730.9091 cm 

700 I 645 I 2 2 I 80 
s 55 * 7.032 » 10= 962105.4545 cm 

a, I 757538.1818 = 0.713 
112.447 +10° 
939730.9091 = 1.1966 
112.447 +10 

a,3 1213122.284 = 0.9269 
a, _ 112.447 •104 
4 962105.4545 = 1.1688 

01-+-oc2 4-0c3 -4 oc4 Ct.n,,='7 
4 - 1.0013 <2 B == 10.2s 

7 == 1.464 
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420 
1025 (0.8+ ) h- l400 == 269.264 > h =125 

36+5+1.464+(1.002-0.2) 

4.6 Pos. <R 9): Design of two way Rib slab. 

<&ntatl. 2 S"'6 ~ 
3"4#; 1/210 

✓ Statically system and n· . 1mensions. 
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1,35 

, , 1,30 

✓ Load calculations: 
Dead load calculations; 

0.52 

Dead load from: W=yxV KN 
Tiles 

Mortar 
0.03x23x0.. 52 0.1866 
0.02x22x0.52 
0.07x16x0.52 

0.1189 
0.3028 

Interior artitions 
0.08x25x0.52 0.5408 

RC rib 1.5x0.52 
Hollow Block 0.24x25x0.12x(0.52+0.4 

0.4056 

0.24x 10x0.4x0.4 
0.6624 

Plaster 0.02x22x 0.52 
0.384 
0.1189 
2.72 

Table (4.2) Calculation of two way dead load (R 9) 
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Nominal Total Dead Load === 2. 72 KN/Rib 

pL= 2.72/(0.52) = 10.06 KN/m' 

Nominal Total live load === 5 KN/m
2 

Determination of factored dead & Jive load 

Factored dead load = 1.2Dead load = 1.210.06 = 12.07 KN/m
2

• 

Factored Live load=== 1.6live load = 1.65 = 8 KN/m
2
• 

W = 12.07 + 8 = 20.07 KN/m
2 

✓ Flexural Design for ( case 6) : 

Moments calculations :- 

Ma = Ca wl/ brib and M C 1 2 b %= % WI, 'nit 

L/'L, = 7.35/8.4 = 0.875 Case 6 

*Negative moments at continuous edge : 

C,, 1/1,=0.85) = 0.083 Ca,neg (laflb=0.90) = 0.079 

Ca,neg (laflb=0.875) = 0.081 

M, =C. ·"s,WL,,=0,08 120,077,347 3 +-4.'9,52=:45,54 KN. · 
*P ·t· --------- .m/Rib os1 ive mome t -------------- .. 

n s at Disconti nuous edge: 

C,5 (l/1,=0.85) = 0.042 
Ca,D (laflb=0.9) = 0.039 

C,5 (l/1,=0.875) = 0.0405 

M,=C,W± L,2o,, = -· ----J1lJ Q,Q10.5*12 07* --------·------ 7 .35 2*0 
Ca,L(laflb=0.85) = 0.046 ._52::=_J;t:ZJ_KN_.mfRib 

C ---- 
a,L (laflb=0.9) == 0.042 

Ca,L (laflb=0.875) = 0.044 
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, 2 , I 

M,..,.,,=C,*W*.L/.*llne =0.044*8*7.35 *0.52= 9.89 KN.m!Rib 

C,5 (l/1,=0.875) = 0.019 

M.=CW L,"b,, =0.01912.078.40.52= 8.41 KN.m/Rib 

cb,L (lallb==0.875) == 0.0235 

M.1=CW L,b,» =0.023588.40.52= 6.9 KN.m/Rib 

*Negative moments at Discontinuous edge (1/3 * positive moments): 

M _ 23.62 _ 
a,neg - -

3
-- 7.87 KN.m/Rib 

M _ 15.31 
a,11eg - -

3
~ = 5.1 KN.m/Rib 

-5.1 
Moment 
CKN.m/ml 

-45.54 

-5.1 
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t· ·t·ve momen . . d Posit . for Negative an Design 

* Short direction 

14 = 285 mm d=320- 20- 8 - 2 

Positive Moment: m!Rib ) 
Midspan: (Mu= +23.62 KN. 

M, 2362x10° 2.69Mpa. 
R,= 7ii oszraoxass? 

fy - 420 = 20.6 m= ,sf] 0.85X24 

( ✓,----) l ( 2X20.6X2.69) = 0.0069 1 _2.m.R = l - 1 - 420 p= m 1 - 1 420 20.6 

2 Control = b d = 0.0069 x120x285 = 235.78 mm . As p. · 

Check for As,min • 

r a > 1·4 b d A · =0 25 - hw, - F w· s,mm " fy Jy 

A . =0 25-./24 120 x 285 = 99.73 mm2 s,mm . 420 

A,,=120 x 285 = 114 mm? s,mm 420 

As= 235.78 mm
2
> As min==l 14 mm2 

- ok. As provided=235.78 mm. 

Use.2.0,14.,Bottom, A,,,a=.307.88 mm>. A,caa = 235.78 mm. Ok 
Check spacing : 

120--40--20-(2x14y 
S=- , =32mm>d,=14>25 mm o 
Check for strain: 

As.fy 307.88X420 
oms»n? oasiao7 = 52.823 mn 
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c- ~ == ~ == 62.144 mm 
- 'B1 0.85 

,,= ooos () = o.oos(",';;) =0.0107> 0.a0s o 

Negative Moment: 
Discontinuous edge: _(Mu== - 7.87 KN.m/Rib) 
As = As,,,/3= 307.88 / 3== 102.62 mm2 

< As min= 114 mm
2 

Not OK. 

Provided As.min== 114 mni2 . 

Check spacing : 

S _ 120-40-20-(2X12) - 
1 

=36 mm> d, = 12 > 25mm OK 

Check for strain: 

, sfy _ 226x420 
o.85b tl - o.05x12ox24 = 38.77 mm 

c=t= 238.77 _ 
B, 0.85 - 45.62 mm 

e, = o.00s("") = o.ooa (@S-is6r) 
C 45.62 = 0.0157 > 0.005 

* Long direction 

d = 320 - 20 _ 8 _ 14 = 285 mm 
2 

Positive Moment: 

Midspan: (Mu= +15.31 KN . .m/Rib) 

R,=."u_ 15.31x10° 
0bd2 - :----~· 0.9x120x29sa = 1.74 Mpa, 

m= '»y 420 
o.asrf - o.asx24 == 20.6 

Ok 

p= ~ ( 1 - J 1 _ 2,mRn ) _ 1 

A ~ 420 - 2M ( 1 -Ji - 2x20.6x1.14 ) 
s p.b.d = 0.00413 Xl 420 == 0.00413 

20x285 = 14 1.246 mm? 
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Check for As,min· 

rv ,, a>-d 0 25Y.L:.£ w· - f A.==. f y s,tnlll Y 

!E. 120 x 285 == 99.73 mmz 
A .-0.25,,, s,tnlll 

control. 120 x 285 = 114mm 
As,min. 420 

2 

Asa=141.246mm.,2- A 3,=141.246mm. Ok 
· = 157 tnJI!. .. ?.: ..... !),(C,QJ.!IJ •.. , •••••••••••• Use 2 0. 1 0.Bottom.,.!.\..,s.,ni:QYJ9.c;d . 

Check spacing : 

120-40-20-(2x10) == 40mm > d, = 10 > 25 s = 1 

Check for strain: 

As.fy - 157X420 = 26.94 mm 
a - 0.85b ff 0.85x120x24 

c= ~ = 26·94 = 31.69 mm B, 0.85 

OK 

- 0 003 (d-c) = 0 003 (285-26.94) = 0.0287 > 0.005 cs - · c • 26.94 

Negative Moment: 

Discontinuous edge: (Mu= - 5.1 KN.m/Rib) 

As= As,p0/3= 157 / 3= 52.3 mm < As min= 114 mm Not OK. 
Provided As min= 114 mm2 • 

Ok 

Use.2.0,10 Top, A,%aa=.157.mm>.. Asat.=.114 mm]. Ok 
Check spacing : 

S 120-40-20--(2x10) 
- 1 =40mm > d, = 10 > 25 o K 

Check for strain: 

✓ Shear Design for (R 9): 
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W (I /1 ==0.875):::: 0.81 
a ·a b 

1 being (7.35x8.4x20.07 = 1239.12 KN) 
The total load on the pane 

• . fthe long beam is (0.81x1239.12x0.52/(2x8.4):::3107 • The load per rib at face o . 

KN) 

V,= 31.07- 20.07x0.52x0.285 = 28.1 KN 

V _1.1 I. fTr b d = ~ffi X 120 X 285 X 10-3 = 30.72 KN 
e 6 V/C W 6 

o V, =0.75x30.72 =23.04 KN. 

0.5 0 V, =0.5x0.75x30.72 =11.52 KN 

V · -1 120 x 285 X 10-3 = 11.4 KN s,mm 3 
Control 

v =±,W24x 120 x 285 x 107° = 10.47 KN s,mm 16 

a V,<V,<a(V,+ V,a) 

Case (3) for shear Design: Minimum shear reinforcement 

Use stirrups U-shape (2 leg stirrups ) o 10 A,= 2 x 78.5 = 157 mm 
d 

Smax < 2 < 600 mm 
d 284 
-=-= 142mm 
2 2 

Control. 

Sre = 3 Av fyt = 157X420X3 _ 
@ b 120 =1648.5mm > S,, take S= S,,, = 142 mm 

s,,,°4%5% _157 x 420 x 16 
b,/f] 120/27 =1794.66mm > S,a, take S =S#a» 

= 142mm 

Use 2-Leg 0 10@ 140 mm and 2 L ' - eg o 1 O @ 200 mm in the middle space. 
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4.8 Design of Column (C21) : 

1 D 
. n of Longitudinal Reinforcement : 

4.8., es1g 
Select column (C21) for design 

Pu = 1340 KN 
Pn = 1340/(0.65),= 2061.5 KN 

Assume pg =1.5% 
Pn = 0.8 Ag{0.85 fc'+ pg(fy - 0.85 Jc')} 
2061.5 * 10-3 = 0.8 Ag[0.85 24 + 0.015 * (420- 0.85 249] 
Ag = 0.1m 

Use 6030cm with Ag = 1800 cm?> Ag,, = 1000 cm J 
4.8.2 Check Slenderness Effect : 

!du <34-12 MI ............... ACI-(10.12.2) 
r M2 

Lu: Actual unsupported (unbraced) length. 

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

R: radius of gyration = 0.3 h ~ i 
Lu= 3.7 m 

Ml&M2=1 

K=l ,AccordingtoACI318-2002(10.10.6.3 The . 
be taken as 1.0. ) effective length factor, k, shall be pennitted to 

***In o 3 o· • .. m- hrction 

[\v-%El 
I* 3.7 ........ ACI 10-12-2 

0.3 * 0.3 == 41.11 > 22 
:. long Coloumn 
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EJg [ACl318-2002 (Eq. 10- 15)] 
El== 0.4 a 1 + Pa 
E. = 4700,/f8 = 4700 /24 = 23025.2Mpa 

C 

1.2DL _ l l47·61 = 0.856 
h a 1340 
bl' _0.60.3° _7,35#10m' .6 1a 
0.423025.2 10\61.3510° _ 6.7MN m 

El == 1 + 0.856 

p == 1r
2
EI ACI318-2002(Eq. 10-13) 

er (K.Lu)2 

p_3.14° 6.7 = 4.83MN. 
C (1.03.7) 

Cm= 0.6+0.4(:~) AC/318-2002(Eq.10-16) 

Cm= l According to AC/3 l 8-2002(10.10.6.4) 

6 = Cm > l 0 ns ---- - • • •••••••••••••• ACI3l8-2002(Eq. 10-12) l-(Pu/0.75PJ 
1 

6,= 1-(1340/(0.75*4.83*103)) =1.59> l 

emin = 15 + 0.03 * h = 15 + 0.03 * 300 = 24mm = 0.024 m 
e = emin x 611s = 0.024 *l.59 = 0.03816 m 
e 0.03816 
h 0.3 = 0.1272 

From Interaction Diagram : 
r/JP,, 1340 * 145 
Ag 0.6 * o.s iooo 1079 .44 Psi 
P,=0.01 

As= P *Ag= 0.01 *60*30 = 18 cm2 

Use <I> 16 >> # of b 18 ar --== 10 

~~~~~~~~~2~.0~1~~~18:cm';----------- fse 10 <I> 16 with As=== 20 1 2 ""Ye gt 
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. between the bar o Check for spacmg 

600--240-210- 410_ j45.,33 
S == 3 

4 
h f lumn> -M.A.S r 600 mm lengt O co - 3 S=145.33 mm tor 

4 
0 f Olumn> -M.A.S S== 76 mm for 30 mm o c - 3 

> 40 mm 

> 1.5db = 24mm 

4.8.3 Design of the Tie Reinforcement : 

S <16 db (longitudonal bar diameter) ACI - 7.10.5.2 
S <48 dt (tie bar diameter). 
S <Least dimension. 

Spacing <16x d, (Longitudinal.bar.diameter) = 16x1.6 = 25.6cm. 
Spacing ~ 48x d, (tie.bar.diameter) = 48 x 1.0 = 48cm. 
Spacing < Least.dimension = 30cm 
:. Use 1¢610@ 25cm 

***In 0.6 m-Dirction 

klu < 34-12 MI 
r M2 ACJ -(10.12.2) 
Ix 3.35 
0 3 0 = 18 . 6 <22 

. X .6 

.• short Coloumn in o 6 D · . rection 

85 



21: 4.8.4 Detail of column 

---45, Detailing Of Colums No. 

::1 
10016 

010@25 
L=168 

22 

010@25 
L= 102 

2 
52 

19 

Figure (4-13): Column Details 

4.9 Design of Isolated Footing (F21) : 

4.9.1 Load Calculation: 

Total factored load = 1340 KN, 

Total services load = 1031 KN, 

Column Dimensions = 3060 cn, 

Soil density = 18 Kg/cm3, 

Allowable soil Pressure = 400 KN/m2, 
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fiooting to be about ( 40 cm) thick. 
Assume 

Jive load =5 KN/m2. 
2 

5 0 6*18 _ 0.4*25 == 374.2 kN/m 
q ==400 - - · allow 

4.,9.2 Determination of Footing Area 

1031 2 A==2,76m 
374.2 

~ L=l.7m 

Ty 1.7 * 1.7 m with area =2.89m> A req -2.76m2 

J 
Determinate q, = 1340/2.89 = 463.7 KN/m 

4.9.3 Determine the depth of footing based on shear strength: . 

Assume h = 40 cm ..... d =400-75-20 = 305 mm 

• Check for one way shear strength 

Critical Section at !!:.. + d 
2 

a d 0.3 
2 + = 2 + 0.305 = 0.455m 

Vu = 463.7+('' 0.455)1.7= 311.4KN 

¢.Ve = ¢.( 1_ * ffe * b * d) 6 w 

6Ve =0.75±+ 54 +1700 0.305 = 
6 =317.52KN 

6.Ve =317.52KN > Vu = 311.4KN 
:. Safe 

• Check for two way sh . 
1ear action (p .: 

The punching shear strength s t}, Onching) 
rs e smallest value of the foll . 

_ · . · . . · owrng equations: 
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#» 
,-}[,-k» vrc 12 b,/d 

Where: 

Column Length (a)_ 600 = 2.0 
/Jc = Column Width (b) 300 

ho = Perimeter of critical section taken at (d/2) from the loaded area 

b, = 2(0.6 + 0.305) + 2(0.3 + 0.305) = 3.02m 

as =40 for interior column 

<P.Vc = <jJ • .!.(1 + 2JfZ b0d = O. 
75 * (1 + 2J * ✓'24 * 3020 * 0.305 = 1128.1 lKN 6 /Jc 6 2 

_ 1 [_r, 0.75 
¢.Ve - ¢. 3 V /, b,d : 3 • ✓24 • 3020 • 0.305 : 1128. llKN 
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¢.Ve == 1128.1 lKN ..... Control 

Vu, = Pu- FR, 

FRb == O' bu * area of critical section 
Vue == 463.7([1 .7 * 1.7)-(0.6 + 0.305) * (0.3 + 0.305)] = 1086.2KN 
¢.Ve== 1128.1 lKN > Vue == 1086.23.KN........ satisfied 

4.9.4 Design for Bending Moment: 

Detailing Of Foundation No. (21) 

o co 

ID 
00 

~ 
c:, c:, 

c-.. 
(\J C) 

II 
C) .... c 

(\J (U (Y) ... ~ 
~ ..... 

l.f') 
00 

1 £544 L=24g Ii) 

C) 
IN 

p] co 190 
p] 

25 

ID 20 ~ ,- 6 ; ; /' 70 10, J,O,, ~~ 200 

­ 220 
29 

.t I' ;, 

Figure (4 14) - : Isolated p . o0ting 
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0.72 193 13KN.m 637*17*-= · Mu = 4 . · 2 

Using Reinforced Concrete. 

Mn» 193.13 314,59KN.m 
0.9 

Mn 214.59x10°_ 1.36Mpa 
Kn= bd2 = l.7x0.3052 

fy 420 
= = 20.588 "ass=j oss+2+ 

-/- ®] 
= 1 (l- /1_2x20.588xl.36J=3_35*lo-3 P 20.s88 v . 420 

As, =pbd =3.3510° 26555.5 = 17.37 cm? Req. 

As . = 0.0018 * b * h = 0.0018 * 265 * 65 = l2.24cm2 
Shrinkage 

AsReq. = 17.37 > As Shrinkage = 12.24cm2 

Select 7¢18 .... AsProvided = 17.78cm2 > 17.37cm2 ..... ok 

Select 7¢18 ... .AsProvided = l 7.78cm2 > i7.37cm2 ..... oK - 
Check of strain: 

As * fy === 0.85 * fc * b * a 
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0 85 * 24 * 1700 * a 1778*420 = . 
a== 21.53mm 

a 21.53 == 25.33mm 
X == /Ji == 0.85 

305-25.33 xg,003 
s,= 25.33 
s =0.033 > 0.005 s 

⇒OK . ) 
. . (short direction Mu in other direction 

* * 0.55
2 

= l l 9.23KN.m Mu= 463.7 1.7 2 

Using Reinforced Concrete. 

Mn= 119.23 = 132.48.KN.m 
0.9 

Mn 132,48x10_ g37Mra "°,a"1.7xo.sos 
fy 420 

8 = = 20.58 "ass- oss®a4 

-] p=- 1- I- 
m f, 

_ 
1 

(l - /1 2 x 20.s88 x o.837 J = 
2
.
035 

* 10° P - 20.s88 V 420 

As, = p * b * d = 2.035 •10-3 *I 70 * 30.5 = 10.55 cm' Req. 

As "z . 1ca = 0.0018 * b * h = 0.0018 * I 70 * 40 = 12.24cm? onrmu 1ge 

AsR = 10.55 $ As Shrinkage == 12.24cm2 
eq. 

Select 5¢ I 8 .... As r, 0,;d., = I 2. 7 cm 2 > 12 .24cm 2 ••••• ok 

Select 5¢18 ... .As,,,_w;,,, "'12.7cm' > 12.24cm' .... .oK 
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Check of strain: 
As fy =0.85 f, b * a 

1970420 = 0.85 24 1700 a 
a== 15.38mm 

x == _!!:._ == 15.38 = 18.1mm 
B, 0.85 

== 305 -18.1 X0.003 
6, 18.1 
=0.05 > 0.005 s 

= OK 

4.9.5 Development Length of main Reinforcement for Mul : 

ld _ .:!._, * __!'x_ * l/J e l/J s l/J t 
req - 10 17 ktr+cb * db 7yf, 

db 

Ktr = 0 (No stripes) 
cb smallest of : 

1 - cb = 75 + 18 = 93cm or 2 a - 2 = 127.67 cm 

since a = the smallest distance between b ar. 

ktr + cb 
db 

0 4 93 = is =5.17> 2.5 
ktr + cb 

db = 2.5 

ldreq == ~ ,420 1 * 1 * 0 8 
10 * · 

1 * m 2.5 * 18 = 444.4 · mm 
donas. = 1700/2 -75= 775 ,,, 

Ld available=== 775 mm> ld 
req = 444.4 ·mm 
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• not required hook 

4,9.6 Design of dowels : 

P, = 1340 KN 

.Pn = ¢.(0.85/c'Ag) 
¢.Pn = 0.65 *[0.85 * 24 * (300 * 600)]/l 000 = 2386.8KN 
But Pu= 1340 <.Pn = 2386.8KN 

Dowels are not required for load transfer. 

But use the minimum reinforcement of dowels: 

As min = 0.005 *Ag= 0.005 * 30 * 60 = 9cm 
Use the column bars as a dowels 
Select 4<Pl 8 

AsProvided = l0.l6cm2 > As = 9cm2 
Req. 

Lan, 0249,,_0.24420 
q ffe ✓2A 1.8= 37cm. 

Ldea = 0.043 X fy X db = 0 043 420 . X X 1.8 =32.5 
Ld» = .2cm 
2rea = 32.5cm < Ldci) =37 ..3.. 

req cm "7 control 
Ls= 0.071 xfy xdb =0.071x420 8 

X • =53.68 
Ls= 53.68cm . cm 

Available Ld =40-- 7 * .5-2 1.8 = 28 9 u · • cm sing hook >16¢ 

Required length of , 
00k> 166 > 16%j 

Use Hooks= 30 .8 = 28.8cm 
cm> 28.8cm 
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. Detail: I ted Footmg 4.9.7 Jso a 

13¢14 L=240 

:ZQ 10, 10 7Q 60 ( 
7y ; ; ,, , 

10, 200 10 7 /-y 

220 
7 # 

,I < 

Figure (4-16): Isolated Footing Detail 

4.10 Design of Stairs : 

4.10.1 Determination of Slab Thickness: 

L == 0.4+3.6+0.93 == 4.93 m. 
ha, = L/ 20 
hreq = L/ 18 

hreq ==493 I 18 = 27.39 cm 

h..,, =493 I 20 = 24.65 cm take h= 
25 

cm. 
⇒ Use h =25cm. 

®= tan (rise/run) = tan (150/300)-3s ,, 
Cos a = 0.89 
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3.6 1.85 0.2$ 
b 

'O r to 
<J 
00 

a 

It) 
N c b 

Figure ( 4-17) : Stairs plan 

4.10.2 Load Calculations: 

4.10.2.1 Load on Stringer: 
Dead Load: 

Tiles == 0.03*27*((0.35+0.15)/0.30) == 1.35 KN!m. 

mortar = 0.0222 ((0.15+0.30)/0.3) = 0.66 KN/ m. 
Plaster = (0.03*22)/ (Cos 26.57) = 0.738 KN/ m. 
Steps =((0.150.3/2) 25/0.3 = 1.88 y Im. 
Slab ==25 *0.32/ Cos 26.57 
Total dead load 

Live load: 

Live load for stairs =5 KN/ m?, 
Factored load for flight : 

u=1.213.573 + 1.65 = 24.3 KN,/, a 

=8.945 KN/ m. 
=13.573 KN/ m. 
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:. =24.3 KN/m. For one meter Strip, qu · 

10 ·2 2 Load on landing : 4. . . 

Dead Load: 2 

Tiles = 0.03 *22 = 0.66 kN/m 
2 

Mortar =0.02*22 = 0.44 kN/m 
Slab = 0.3225 =8 KN/m?. 

Plaster = 0.0323 = 0.66 KN/m?. 

Total dead load = 9.79 KN/m. 

Live load: 

Live load for stairs= 5 KN/ m? 
Factored load for landing : 

qu =l.2*9.79+ 1.6 *5 = 19.71 KN/ m. 
For one meter Strip, qu = 19.71 KN/ m. 

Considered in each direction for landing (two way) 19. 71/2= 9.86 KN/ m. 

4.10.3 Design of Shear : 

■ Assume 0 12 for main reinforcement:. 
So, d=250-20 -12/2 = 294 mm =29.4 cm 

Vu= 39.84 KN 

6.[F7+ 6Ve 'yJ,' % d 
6 - 

».. 91576-000 +2o, 
6 =180Ky 

Vu=39.84 Ky < 
Wc = 180 Ky . 

>>>>No shear Reinfi . . 39.84 < .5 ¢Ve= 90 
Or'cement : 

Is required. So the 
depth of the stair is OK, 
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I 
: =24.3 KN/m. For one meter Strip, qu · 

4.10.2.2 Load on landing : 
Dead Load: 

2 
Tiles= 0.03*22 = 0.66 kN/m 

2 
Mortar =0.02*22 = 0.44 kN/m 

Slab= 0.32*25 = 8 KN/m?. 

Plaster= 0.03*23 = 0.66 KN/m? 
Total dead load = 9.79 KN/m. 

Live load: 

Live load for stairs = 5 KN/ m. 
Factored load for landing : 

qu =l.2*9.79+ 1.6 *5 = 19.71 KN/ m2• 

For one meter Strip, qu = 19.71 KN/ m. 

Considered in each direction for landing (two way) 19.71/2= 9.86 KN/ m. 

4.10.3 Design of Shear: 

■ Assume 0 12 for main reinforcement:­ 
So, d =250-20 -12/2 = 294 mm =29.4 cm 

Vu=39.84 KN. 

ove f]-t,+a 
6 

v% 2 9.75 \/241000 294 
6 =180Ky 

Vu= 39.84 KN·< · ¢Ve-== 180 KN .. 
·39.84 < .5 6V >>>>No shear Reinf • e =90 

{orcement is required S 
· · • 

0 the depth of the stair is OK. 
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. f Bending Moment: 
4.10.4 Design01 elope acting on the stair 

the Moment Enve o The Following figure shows 

Mu= 39.6 kN.m 

M IO 9 = 39.6 I 0.9 = 44 KN.m. Mn= u · 

d = 29.4 cm. 

Mn .°,.a 
44*10

6 
= 0.51MPa . 

K,, 1000 294° 
fy 

m = 
0.85xfc' 

420 
m = =20.588 

0.85x24 

Sf]y1,f323].s P- m 1 1 f, 20.588 420 

As = 1.23 *10-3 *100*29.4 = 3.62 cm2· req 

As .=0.0018 5 J = 0.0018 100 32 = 5.7cm? mm • 

4s,,, =5.76 cm> 4s,,,= 3.62 cm? 
Use 

Use D 12>>> 576/113 = 6 

Use 140 12@ 17.5 cm c/c .............. with As =(100 / 17.5)* I. 13= 6.46 cm'. 

As provided =6.46 > As req=s. 76 cm2., ., OK. 
Check for strain: 

Tension = Compression 
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d·ng Moment : io of Bendin . 
4.10.4 Design I e acting on the starr 

h Moment Enve op . shows t e The Following figure 

Mu = 39.6 kN.m 
- . - 39 6 I 0.9 = 44 KN.m. Mn =Mu/0.9- . 

d = 29.4 cm. 

Mn 
.°3.a° 

44+10° 0.51MPa . %+oo 294° 
.fy 

m - 0.85xfc' 

420 
m = =20.588 

0.85x24 ( n:K J 1 ( ✓ 2*20.588*0.SIJ=I.23*10.3 I I m n --- 1- 1------- P= m 1- - f, - 20.588 420 

As, .= 1.23 10°10029.4 = 3.62 cm? req 

As,, =0.0018 bh = 0.0018 100 32 = 5.7c,»,? min 

As . == 5.76 cm> As,,= 3.62 cm? mm · r 

Use 

Use <D 12 >>> 576/113 == 6 

Use 14 12@ 17.5 cm c/c with As =(100 / 17.51.13 = 6.46 cm'. 

As provided = 6.46 > As req=s. 76 cm2 OK. 
Check for strain: 

Tension== Compression 

97 



A, fy = 0.85 fc' b a 
646 420 = 0.85 24 1000a 
a== 13.3mm 

a 13.3 x ==- ==- == 15.6mm 
B, 0.85 

6 
== 294-15.6 * 0.003 

s 15.6 
& == 0.0535 > 0.005 ~ ok 
s 

4.10.5 Secondary reinforcement: 

Ass,g,,,= 0.0018x bx h = 0.0018x 100x 32 = 5.76cm 

Use @10 @ 12.5 cm With As= (100 / 12.5)*0.79= 6.32 cm
2
• 
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4.10.6 Stairs at section (A-A) Details: 

0 
c-i 135 T @ag: a 

so 

BT O448 

(y011li!)2O0JL,,,13O ~© 

Figure(4-18). . . Stair Sect· 10n 
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4.10.6 Stairs at section (A-A) Details: 

0 
c-i 

5 
B100I8 

@llll0@20111L-130 ~© 
B 68 

135 T 
@ a1g10L.-G 

~(i)01t:@2111L,,llQ 
so 

Figure ( 4-18) . . . Stair Secti 1on 
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I 
I ,l if" 'It seetio " (A-A) Details: 

11/Q~IB 

;,.1>3"'-'""'~ '~ 

~::l;:-4X4 

a 
fi\ - ~r 

~ 5 
~ 
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.Appendix A: Architectural Drawings 1.5 

.Appendix S : Structural Drawings 2.5 

_Appendix c 3.5 
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APPENDIX {A) 
ARCHITECTURAL 

DRAWINGS 

This appendix is an attachment with this project 
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APPENDIX (S) 
STRUCTURAL 
DRAWINGS 

This appendix is an attachment with this project 
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UM THICKNESS OF 
TABLE g,S(a)-MINIM EAMS OR ONE-WAY SLABS 
iioiisiiEsS,", jE CALCULATED 
UNLESS OEFLECTI Minimum thickness, h 

. one end Both ends . 
Simply tinuous continuous Cantilever 
upported con t 5 • or attached to partitions or 

Member 

iierrsrs ?\gg]#,,,% is @imaged'isy large 
other cons rue 
deflections. 

Solid one­ 
way slabs e!20 e/24 l/28 l/10 

Beams or 
ribbed one­ 
way slabs £/16 e 11 s.s l/21 t I8 

Notes· · I · ht Values given shall be used directly for members with normalweigl concrete 
(density iw. = 2320 kg/m®) and Grade 420 reinforcement. For other condi­ 
tions, the values shall be riodified as follows:, .» : 
a) For structural lightweight concrete having unit density, w,, in the range 

1440-1920 kg/m?, the values shall be multiplied by (1.65 - 0.003w,) but not 
less than 1.09. b) For f, other than 420 MPa, the values shall be multiplied by (0.4 + fy/700~ 

Table (MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR 
ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED 
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l. American Concrete Institute (A.CJ), 
2. Building code Requirement for structural concrete (ACI-318M-08). 

3. Uniform Building Code ( UBC). 

4sY ·le 4,,99Wis sl still gs·ss@ls ls}l 35 4,,i39l ,ill clil cl5 4 
.42006 

"@isl scull3gs"YlAss", cl)Jcs+-e'» 3#l3=-#\e !al .5 
, ~, J.µ:;JI, ~ ~~ ~~, LYl>.U)~I ~.J::i w4lb:W ';l\..&....il e;:fa t:.Jfa 

.42012 
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