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Eng.KhalilKarameh

Abstract

The main Aim of this project is to prepare all of the Structural Design .
We choice this project for necessary of increase the number of Military Students in
Palestine and to save this Academic for them in Hebron city.

This Building consists of 3 Floors (1600m?) approximately for one floor. (5000m?)
for all project , and it's contains :

In the First Floor : Hall Multiple for 300 person , Reception & Waiting Hall ,
Educators Rooms ,and Computer Labs .

In the Second Floor : Lecture Rooms, Library , Department Rooms , Language and
Computer Labs .

In the Third Floor : Lecture Rooms , Services Rooms , and Educators Rooms .
By using computer programs to help us in the Arch & Civil planning.

For structural design of this project, Jordanian Construction Code was used for
determining live loads, whereACI_318- 02 code is to be used for structural analysis
and design for all structural elements, and some of computer software will be used,
such as Autocad2008, Atir, and Office2007, Staad-Pro2006...etc.

By the end of this project, the structural design for structural elements in this

building will be done
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As = area of non-prestressed tension reinforcement.
Aq = area of non-prestressed compression reinforcement.

Ag = gross area of section.

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.

bw = web width, or diameter of circular section.

C. = compression resultant of concrete section.

Cs= compression resultant of compression steel.

DL = dead loads.

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

Ec = modulus of elasticity of concrete.

f. = compression strength of concrete .

fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span in long direction of two- way construction,
measured face-to-face of supports in slabs without beams and face to

face of beam or other supports in other cases.

- LL = live loads.

- Lw = length of wall.

- M = bending moment.

- Mu = factored moment at section.

- Mn = nominal moment.

- Pn = nominal axial load.

- Pu = factored axial load

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

- V¢ = nominal shear strength provided by concrete.

Xi



- Vn = nominal shear stress.

- Vs = nominal shear strength provided by shear reinforcement.
- Vu = factored shear force at section.

- Wc = weight of concrete.

- W = width of beam or rib.

- Wu = factored load per unit area.

- @ = strength reduction factor.

- € = compression strain of concrete = 0.003.
- € = strain of tension steel.

- €= strain of compression steel.

- p =ratio of steel area .

Xii



30

31

33

ALY pealinll L deadiaal) o) gall e il

aabisall bl Al JlaY)

Ly

A0 giad deal sl
Ao A Adladl) dgal 5l
Al Adladl) dgal 5l

A siall dgal Sl
Cpladl deas

Xiii



Laadivuall 320 ) ¢ 53l (pam -

gV (b oana i phie -

List of Figures

No# Figures Description Page

4-1 First Floor Slab 41

Xiv



4-10
4-11
4-12
4-13
4-14
4-15
4-16
4-17
4-18
4-19
4-20

two way rib slab

Structural Plane of Rib (1)
Rib 1 geometry

Rib Section

Load Diagram of Rib (R0O1)
Moment Envelop of rib 1
Shear Envelop of rib 1

Dead load & Live Load from Rib
Beam 31 Geomatry

Loading of Beam 31

Moment Envelop of Beam 31
Shear Envelop of Beam

Two way ribbed slab

Short column detail

Long column detail

Footing detail

Shear wall from etabs

Shear and moment diagram
Stair

XV

48
53
54
54
54
55
55
70
71
71
71
72
79
89

98
100
101
105



J 24l

[

adda Y.

£ 9 dal) (e dale 3 pai Y.
(B 94l Giad) AlSiia Y-
£ apdall J58) cilaad €2
£ 5 ———diall Cilaaj -9
£ 9 ——dial) &l ghad A9
£ 5 ———uall (gUai V-
S — | JUYXEY B
£ § p——iiall Lia g 4 -



Lasial) - ) Juaal)

Jo¥1 Suadll

-

Aadiall

Y XY PRI

Jaany Gsi¥) S G (LIS 5 LgaaDle A8 5 sy g Adaguny Bl a8l 6 L) sla iy
Cre 333 a3 ) ¢ olatine ) Al gea ol Judidll (30 5l oo of cRdaally L) ddassall Al e 3y il e
OS5 DU (g 4y yiiany o gam bl (g g ¢ LS Ol ol ala g Jla3 V) Gl (e ¢ Vg o seSU

u\MjﬁuwwLﬁﬂujiw\@ébt\_}\a‘_gﬁjﬂ\ ul.uu:}“

ﬁ\;\éﬁ;\maﬂhj‘bgﬁﬁhéﬁ‘)ju\jé)ﬂ;ﬁhaﬁh\ ‘om\g\%ﬁf‘;ﬁd\w\ﬁgﬂ‘c&m
wt_iwb&l;m;y|bdhd;\u,nj6%)}410»3}3%@}3@\}%3&\5&&)})@\
Bal) 3hall il 5 i ae AN A ling Lo JS Gl Jle ) JIS 05

Alie s 4lle DSy alall Jas o 5 AY Goa e shaill g alaill ) sy g8 5 208 di L) (S
o Apaladll Cladall o juaing alall (S Cumn @B el 5 3 Ak Cpalsall 5 2l i A28
U gl e il b 5l oy OIS S o 5 o) s La () shatil Gallaall 028 Camasi) @lld 2ey 5 caalisall
o3 Liall (& Canpal ) gl SV 5 (o jlaadl oy A sdey 5 o alaill daiadie 5S4 agledl
el 3y Suall 5 Araladl il jall agle i 31 Gl

Al dyl Gilday 5 )l Bl e 0S5 4 Sl o slall KT L) aUail) areal g 5 il ey
aw\&gmw)}@wmm@mw raliall )68 Cus (e giliie] g g e ga g AU




Lasial) - ) Juaal)

aead ey lala) 5 ool il elgiily Claiall e elaid ualisll s38 araal & ey ) jlexall
Al Q8 JalSie & 5 e g sadl dad (e @l 5 dp0aul) dalisy) cillaladall

—2 (B 9ssall) Cuad) AlSEia vy

a8V el 435Sl jualinll gpead  JLESY) apenadll y Jaladll 86 5 il 13 A1, Jiah

b Uy dilaie b laely o el 4y Sal) o glall ZapalS) " o g Cand) 13gd Dlase o S0l salaie ] 5 (53
5 iacyl 5 il Jie 4alay) jealiall (e jeaie JS it a3 Jlaall 18 i ¢ Jial) Al
o a0 bl a5 Waalegd aaa3 5 e s ¢ dgle Aadl N Jlaal) saaty Gl sl 5 52y
aaall cllabdall dee o & ey galaB¥) cailall sle) je s Liiall eI Jale eV s 229

Al s A ) BY) s e g g pall 138 2] DAY tlearanat o Al ALY jealiall

—:f 9 el SR Gl ¥

Alay) pealiall pranaill 83 jleall LSl Leanl (g0 gl 830 ) g 5 pdiall LT danl 2 ga

48 ymall 304 ) ) ALaYL Sl 1 A dia jai (31 g g il Jie dediall Sl dals g o Sl 8

ki) 3 g apanad b dagial) dglead) 5 Apalell A8 el luaS) GlAS 5 (LDl 3 dagial) Alisy) alaill
A1 L ) Janll (3 s (o g AT any Uil sins 15 ALESY)

A jlenall 5 Apiaall Auxigh 5 00 ) & s pdiall 138 2 ga Canll 13a ) Liinds 31 ) 56 (ha g
da o Jsanlly zoaall byl cliguy cplaudd Gl g dasla 8 L ol 1o duigl) 4408

LS & sl daplay Bl bl Leie tp g paa) 13 Jlia) ) sy Clnd ae Gl
) il e loeaidli (Sa s Gland ) 2523 (5 A1 5 el




Lasial) - ) Juaal)

-1 5 pial) Aagday Adlaial) i)

I e By (5383 (pe gy Lay (isdacdil) Linaina 8 2Ll ool @815 o) )
sl o maill e Jaall ) adad ) shaill 5 asill (g (5 sisn e 0585 5 A dex 00 Jsll s den (e
e gl skl s Ahiall ol @800 21V 8 2ol S AadlSY) o3 i sl
aranailly Al (S5 (g Seial (5 ginally (in sl Farlion g5 ptall 138 ol 13 56 painall Aalial) Y laall

A Sl o glal) 28T Ly

—rdaadldl) clud)

Ll g gyl oS b spddl Gapde, )

eiwd\@)kﬂ\@\}.d\uyh)ﬂJNAUA@LMY\M\BJL@AuM\@LcJ\ Al
Aalia e AL ealic (e 4xsing Lase g pial) 13 8 Ulad clly Gaadaiy ey ) lilsall (e Lo
LB 5 Al oo b 55 le) pe g clggle dadl gl Jleal) s (ol Cmy pusliall o3 pacs

—:f 9 pal) il £

AU Calaay) ) Glea g 38 ¢y oS0 gl Al amy aad) 13 e Jas

o walic a )iy Adlidal) o jliiall Culiall Ly SUaill las) e 50l 85 leal) SluiS) )
Al g landl ahadill ae anliy Loy ccillaladal) e daliay)

Al ) ALY jealiall apenad Jle 50l Y

Al bl A Lgia) jo a3 Sl Slaglaall Jag g ks (Y

O { IOV [ SUSPORREC R -

- Glalucall 020
. (ACI-318-02) ddliaall 45yl agabiaill A Sy Y 358l alaie) )

(Atir, staad pro, safe, etabs) Jis LY aaaill 5 Julaill sl o aladial ¥
.Microsoft office Word & Power Point Jis s a1 gl .Y




Lasial) - ) Juaal)

—: Eodiall Diighd vy

LlisY) pealiall (e jeaie IS dualall cillaladal dlac ) 5 JalSiall LY il Jae ()
snall 138 J213 3 jall 5 5 jlamal) godall e 5l ) 50 SalSia g g il 138 ) 5S4

el Gy il eliual Lo g dpalall dpusl all il siaall (g e 3 phail) cluiSall Baadas (Y
ol Lguany ae e slaall 038 ay 5 5 avanall 138 Jand

LY araaill 3 Lealaind &3 Al Gsulall el s ae Jaledl) 5 gl LSl (Y

& s il
Callsy ) ddliaall pealiall 4 jlanall g ALasy) cpigada oll e Groiil) 46S e il (€
B 2) s ALY Gsada ol G (32 < o4l (

“1 oo 5‘1 .

_:&JJM\ él.hl Vo)
alaaf e e gy Ay lanall Al gl e hisa e KU iy g 4 jleadd) cidaladall 4 3 o
A O L 3 ga sall il JUaS] 5 elgale A 50U & jlanall B2 Z8IS ) ] aa g g pliall

J}M&J\j saac YIS )a.al.\aj\ Y @J}ﬂ u.u.f!\ 3\.;13!\} CAMM M}SAS‘ :\:\SLu.’:y‘ ).al.\aj\ M\JJ .
dale 5 alaBY) Cailal) GBing s & g sall (5 jlerall apaaill po pabiay ¥ (S Glac V)
ok

REETREA || @Lﬁu\){\ e\.léaﬂ\ AYREN] ?3 e leale 3 5i%all qu;‘Y\} LY paliall Judas e
Jaladl) c_ﬂ:u e el Aliny) yaliall praal e

2 auill Jilsl) ¢ Jalial)

-1 g ial) 3 gaaA_

s3¢) JalSin apanai Jae o dun cAdlidal) AaLisY) jealiall apanal 8 ¢ 5 pdiall 350 (eSS
Leboald arany ALalSiall 4Liay) GlaldaadDles 5 (pail) Gl jan clulad ¢ 3aaef ) gun (0 yualial)

—:lalas JST o 33U a5 5 el Jlaed Juabes (V-1) Jsaad) aus




dadial) - J ¥ Juadll

& 9 iall a3l Jgaall(Y-1) Jgaa

31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
1s
14
i3
12
1
0
o

%~

1
1

& | [ |on e |= &i,,m

fad
T
Fapd (g clagid b
o gl
] e A2
§al bl 45|
B il M 2
Y
]
§ gl 45|
B s
fard 25

-1 g ial) (g g4
T b gl Gia ety ) Gl shall leal) Juluil) ge ool 138 Cil sine il

_:‘3;&15 J st




Lasial) - ) Juaal)

A dadl Y
@idlal ¢ ¢ g el Hlial bl g 5 pdal A8 e cilaidl g g bl e dadie e (g sing
& sl Jaxd dxiall < shadll

-S4 Jaadl) Y
Cleal gl Caiay daliull ccﬁ}d\ dus (e Et})ﬁmﬂ L..g‘)w\ Caagll e S5
LG skl

Cda Jaddd Y
& 38l ualial LYY Coa gl Qi) 138 J 5

N il
& 5 el atial dayiall ALY jealiall macail 5 Qi cillee o (g sin




s G il

8 Yzl Chua gl
2
H adia VY
£ 9 ——dial) (e dale daal Y- ¥
£ 9, dial) a8 ga Y'Y
& 8 gall Asarf €Y

CI_JJSUM\;\SJA o_¥

g wall Je 1Y
el e @ Al el VoY
£ 3 mial) pualic a3353 A -
4 ———arall Al 4 Y
il ENI IR IR |




g.'wﬁ'd\ Juadl)

&jﬁd LﬁJLAMS\ dmj\

Aadia Y

Earhall g daad v ¥
Eoall ddiga ¥ ¥
oiall A 88Y) Jalocal) Ciia g ¥, ¢
gl ol (hua gy, 0

AS o) ClagY



dadia ¥ )

S jall y cillladll 5 Cailds gl 481S Jilats agd 8 aclog 3 4aladl dule Gals i 5 (s lerall Caadll ()
L) da) 1) 8 08 Apaglail) el ) e aaf ey LedaY Ll ) daladl g ae 5 G Cana il Jal
G G glall @l yiida s sl Hall Clell b 6 Jie A, Gleadll (e 22e b 6 ) ALaYL Ol sal
Bl s 4y seill b i ) dalany a5 ALY £ 8 Caualiie 8 A0 3aec ) (e 40LA1 5 48 Clalisal)

- Al

Aapanad ol of 2 Y el of ABY @Sy an g JaST e o bl &y ia Bae dal el of 2 Y dae ol 218y
by Land) 088 aasy ) 5 jlerall aaailly @lld fay s (Aaliy) alill 5 4y jlerall Lalill ) Giials Lo
a1y e ) ) (Bias Cangy 488l el 081 a3 sl (g a3 Adliaal) colallaial) g il gl (3 e W) Gpan

kb sl lllaiall (e la yue 5 AS Al 5 Jasill g Ay sl 5 J Dadl 53 Y1 Al o dilaall 08 8 oy 5 4 lladl)

JE o s a gl ) yealiell o3 Ll (i e ) ddlidall Jlaal) e slaie) @lldy Lpailiad o 45L5Y)
Al ) JalS O Jlaa) Jis Sl bl ) JlaaY)

£ o pdall oo daal ¥ ¥

i ) Claadl) aaen aliy CalaaY) Giad Uay 458 8 S LaplS) oLl 8 & 5 il 3 S8 padls
o it s CailSa s Ai€a 5 (sl )2 V) Badetia Aol 5 L yaill Cile B o Jaidi g $8aal) CilpaalSY) 5 LK)
A jlarall 5 Aiaall Aaigh) 35303 U8 (e g g pdiall Ay jlanal) cillaladall e Jpaanll 233 leadll e la e
o g sosially cleladn ) Apliny) aliall muead Al cllabadall dlac)y LY araaill doe (i)

Adglac o Geaigall Bl 0L ¢ 381 ) rian s an ol deaa s n ) sl deas Gadigal) dlac)

L &e e 1650 el dalises ¢ o e sie 8750 Leinbue (i Aakad e ol sl 43305 (e el ()5S

10



&3M\éy Yy

g oLl e Uy (3l Jladi 83 5all 7 e 4)a (8 Qi) o i A8 1) Uy 4 8 8 = Sl ¢ 5 il i se pdy
Al e a8V VA a1 Akl a5 8 Jay ) Jeal ) s )

it and il ISsel) Jaaall b g 53m 431 (o o s 55 il Uy Ay e = e 8 5l 13

Aol llAala e s e sl b @l el )

oL a8 g Jalade s (V- Y) S

11



Z»000¢

PALESTINE

g a)) Adeall il J Al o8 ge ) ALY U ol 3 4

Osialdl : jauaall

12




sl g 1) Al Uny 2 55 ) Aipndd Bl 35l

(Csialdl) aad

Al ES)) Cilaaatll Aasilly o 5al

(Osisl) 1 yraal)

13



o staall (Sl 5 (8 hall dailly ¢ 5 pdiall o 50

(0sisl) 1 yraal)

14



dhsall L) Gl Y ¢
e il Baa) a8 gall 138 jLssl) o3

A o slall daalS) laliial g cilillaie (Siag adsall )

Al il ) ALEYL G giall e a3 Bl ALY) Y

O A salal) (LY 5 Kl Claaadll e aslai) Y

A skl a jlial) el s Adiaal) w8l sall e cUay dpaly 8 Adal ) ol g
Baldl ol el 050 @dsell Jpa sl Al s 0

O b A el a 5Y1 e M sl oy

15 m s dnyiall (ym Y1 Al Jlai Aol gl iy Aiaiay Ll ) dsne g (e Jual sl Bkl )
oY dakail dpelaY ) gl Y e 5 Uny Jtey

ol g1 (i1 G (e Ll ol g1 5 Al Agal) (p An el (im pY) dadad ) Joal 5l) 3oyl Y
Moy &y 55 L sin AL Lo lial) alaid) (g

i FRET ]

+ : AL 3oyls

15



Ty uaddl dSya ¥ 0

456l Alaiall apenail) oyl b Cusy AU dga By ol Gile) 8 ) et Judd ) e

EWIRRIFRISAV

el galla 2o yiliaa gy (YY) S

ouauil!

(taib)isys ddtas et
lismsalisini ety [
\ Lol o ¥ dakad Jslas

(Y-Y) Jsa

16



L'Jl-u.d‘ alial)
Aa8Y) Jabloal) Ciuag ¥ 1

13gd Allall Aalisal) iy (ym ,Y) dagalal 1yl Jalaivaall JS0 e LIS Taldie ) aainy dyigh) 45 5 8 sl
(VS Sl sV o Y il sha e de jsa Ya £0) € Ll

iy Saall slall AS Clalin : (1Y) s

(osialdl) 1 iadll

17



D@y Gl ¥R

O A ) A gy iy sun V) s (e e V0 Y Gogsie I3 Yad 000 (il 13 Aalise il
IS Ae jsall 5 Gailall 13a 853 g sall e all Cailda g s AaiDlall e Slad (dalisal) asle)
rY) Jads g e il a (A8 al) Al g Cpaniay

/A> &t P ~mm
Eae— . 1 T
o P TTTT
[P — ]

dddHdddndad
[ g

ground floor plan

g.a.'AJ\J\ dgw\ muu(\'— Y)M\

cillladl) a3 53

¢ bl Giline G (Yo (1550 )ikl T3¢l a sl Aaladl gy Lk et 48 5al
A e e Aaluadl 34 g 5

18



bl o

Llladll dgall & (oAl a A Jate aa g Eua (38 les paS AT pura fidae e L plSl) (g i
C Skl Bae e led Jsmasll (S Cum (5 slaiVL s A Gl i Alaia el LS

i ybda e

clla Y e 5) pulall i il 13 8 as

clls Y a3 A Glad it Liad aa g

&) palaall el o

o la Vo J i (8 508 Caua JeB e @il s (g siag

et GOlSa 0

Ol S e Gildall 1 (g ging

soladl &) y9d @

o oanl el Gedxe e (g siag and JS () aad () jall a5 55 ) Gk 1)
coal eV Bamia dcld o

hhﬂ\.ﬁ‘\s‘)ﬂ\u)&&.\mwdﬁjc‘ﬁ_)\;jé;bu);mad}cMLMQ@LdJuAJL’.Ac\PY(aMJ
e YV dalealbiiie JSG e sa g af aclinl iy Cua o0 Y1 e aae HSY ady IS

s JLii) dcld o

e S e (s sing Jaae s o paall 38 2 dsa g e ¢ el (Slal s )55 (e el A B o3a pusis

19



:Jo¥) glall Y Y
Sse e SIS el sl aelian szl ook e Gl 13 ) a3

O AS Hall A g A8LS Jliay5 ¢ ()Y has (e 5ie 0 Y (osaia 3 Ya) 100 Bkl 138 dalise gl
A g iy IS A ) all 5 Bl 130 853 g sl e all il g (s AaiDlall e Slad cdalisal) asle)
&l?‘w&m} QLG\)AS‘ 0da uy:\S‘)aj\

first floor plan

Jo¥) Gl Jala( - Y)JSE)

1) palaall dcld o
il Y Ay Gl ualae cleld e Sildall 13 s ging
cQiia e

el Lagad ga 5 (S gl (5ot e @l (5 5isy

20



et Hlsa 0

Ol (e S 23 iy (il Y e 0 5S

Aisall o

Al (el e e (g giat g padd Y ¢ J p

colaall &l ygd @

RO S Aaliay (pan el G5 QAL Aals asal e 22 5

;gim\ é,al.hl\ Yy

s ¢ paoY) s e ie 36T Blalllie suia'a VYV Gl 13g) da i) dalall &l
a8 53 sm sall cile )l Cailla 5 oy Aaidlall e Sliab chdliaall afle) i oy A8 jal) A sgan 4l
éy\d.qﬁﬁ‘;ﬂ\}k“_ﬁs\ﬂ\o.muyx)ﬂ\uww‘qd&u&:)ﬂ\}@u‘

A i « “ -‘ N . y
I I i e & AN
P SRR
S . ~ it 000§ X \
R !
¢

%7[11 TL._EEF. S ‘;._%” ”m:. .o 'l%- i

secound floor plan '

(AU (Ual) aiua( oY) S

21



1) palaal) dsld o

Ll Yot Leie JS i ) punlaa el £ e il 13a g siag
1Ot GilSa o

Ot S Y e Silall 1 g ging

colaall &l ygd @

- Ol XS g COIL Lald s je a s

s lgal gl g YV

Aol ll e 4BDle (5205 (siaal L oe JaYl gLl st aranal 5 sl (e Al Cilgal ) oi&é_\.&\l
S cail) ol JA (e Sl 138 5 sl sl LSl )5 e )l L Al Ayl gl CaBlial el L)
Lol cunliall JMA (e sl o)Al 138 Al 5 e ol Gl s 20 Y 5 g sl La el

48 pal) Ay giall dgalgh YV

CDCDEDCED

South-East Elevation

Ay Agsiall Agalsli(n - Y) el

22



s dgal sl edgd HBUly | el N daaddl jeday Led g Al Agal il 8 dgalsll o aa

& sodall 138 Ay sl e i Lgygad Al Adda o) CODUA) (uSay ) 52 138 5 dediinall colaidl] dakail aaed

O s aladin) Laadl LS il 5 48Y) i 3 Jalall oy clgal sl (o jlerall aranaill DA (e ek

JEU aladial el Llas 8 35 Lees s A dga (e Jlall g dga (e Cilaidll a8 ge Sl jaall (g

o3 Jie g8 (5 AT dea (s den (0 Ylen Aealsll ol o iial G o gial¥1 g a5 e 40 5Sall dals )
bpad 5y (aedll AadY (et 435S ) e ilall 1] Apmpla selial b 55 A agnd i)

A ad) Adladd) dgal gl Y VY

North-West Elevation

Ay i) Llladtd) Agalsti(V - ) Jsal

L) Sl Jalx jelay LS | g ) dada gl lad Conliall Cadal Zgad o) o3l lalill Jasdl
O 55 aladiul g Aeddia) cladll Aakail saed e Slad w310 Jlead) jhidl el Jaey 3 5 g

Aaia¥) o lall uf ) olaialy sl edas ) @l sl aladiul o3 LS il adge uadl jaall o
oa V) dapls ae il Y

23



A8 i) Adladd) dgalgh Y VY

North-East Elevation

48,4 ladd) dgalgl(A-¥)Jsid)

i) dadail CaMIA) 5 apliall 8 as g5 ade ae Ay all dgal ) 8 40l U a0 Le dgal ) o2a bl
Aaadtioall

A sial) dgal gl YV ¢

South-West Elevation
dugial) dgalgli(a-Y) Jedd)

24



3 pall e a sl 85 81 el LeS Cpuliall (MR DA (e e @l ai Ll 5 dgal ol 028 a0
Agal gl ol (A jedayg JLall ada g 3,051 e calaall A glae 8 colail) ol w53l e Slad cdendiiudll
. oAl

48 al) Ciag YA

TS (e AS el tlends AN Jaly AS el i cdalall sladly sl g A e £ s Bac VISET AS jal) 2als
AL A g saia g aall o Al guiall (8 S (38 dsa s aded kS Gale (S0 AT LAl ) 4K
Jala A el dually Wl L aal) 5 (e sl s Jsdall 4 s ey o5 1385 (ilSa (o aall Jsaall (S

Al ) Bl shall e Al 5 AS a5 aal gl Gidall Jala 5 il AS ) ansih sl

o il 0 see AS a Glhall 18 s g oSl Ol peall 8 Jhd 0S5 Al )Y Gl 8 AS el
) Sy pill ey Clall g Ly Sl aea 435S ¢ Sall 138 Aakh g ae canlily 138 5 )Y Gpuia
(G shall oda b dabidal) cule )l G Je S 510 3ol shall 8l 3dadl) 48 jal) jelaiy | o el duailly

OSkal 24l Ll a2l 5eSl) seladlls 71 aY) OIS (e o5 Ll ) shall (s Al Sl AS el (Blas Lads
daimg Lo 13 L daul il A jally ol shall Jaly 481 AS all e om0 1385 sl 8 Badeia
(O Y-Y)dsa

25



B oRER %

‘| RN

AL IS, AN, I .
4 % r5< [ ] ! 1 g L =

Section A-A

[0
|
]

—
=3

—
—]

i

Section B-B

el B oSl Bas B clolad (14— Y )Jsal

26



G Je—adll

() i gl

R

d_adia VY

ALY araall) Cisn ¥.Y
4y Aty el yal) v
leduiat g Jlaa¥l €Y
doalaall ) jLiidy) o ¥
dLilaN) ualliad) 1.
CafdBel) VoW



ALY Cia ) QY Juad)

G Jadl)

(Al a5l

Aaaialir
() arealll Caaa Y Y
il (B ALE) jualiall 4y ATl il AllY ¥
L Lgdulal g Jlaaly) Vv
Adall Jlaal) Yovow
Aol Jlaall) wovoy
LAl Jlaal £y
L LA NGV
ALEN) jualialiy o
. fadel) YooY
L osead Yoo
Baasl) Yooy
(oA Gl an) Aalad) ol jasdl -0
bl ooy
,E\JN\ q_o.Y
. Apaliy) ol sasd) VooLy

. 38l Jual b Ao

28



AN i gl Y Juadl)

dadia Y

aen b Gl 5 Ca gl 5% Wl 5 auil i e e ila o el Y Gl dlee 1
ol 5 ¢ atiall (g lenal)l Culall (A e sall J)oatll ad | ate Ta% Y e ga diad A AR alualss
o 4l IS YL maadd ¢ (ALY dala o el Al jall daa 65 e Y OIS ¢ dglleall dluaiie 4o
CoY) s A sle)

S G Jlaa¥) DS 4 gl Cumy 4l pealinl) AdlS apaal o ulad JS8) SLEY) araall sdiey 3
& 5 el 3¢l Lpanigh) il cilillaia oy G5y laay pualiall oda Z8S Caimy g JHIL 5 Lede
o ade 5 (5 jarall apaaill e Lliall Zlay

qum asanaill Laa ¥ Y

psties ALY 5 dauigl (Al il auan o O ey e Uit ) ) uld IS8 ALY aseail) Cangy
aly Ml oz B g =Ll OV 5 e A Jleal Liagl 5 dm 5 Ase Jlaa (e A LA G Jisall aanl

Cllgay) 5 sl Jaad o 5508 Aalisy) jualiall alalia jLidl yie 488sd b o( Safety ) gl o
i Aaill

O padindins (53 (i all IS 5 A4 Aalia i s elil) 3 5e Gu ol e Lefiad o3 o(Cost) 4 o
Ala

<iad 5 Deflection)( w5 ks (s cuind Cua e (Serviceability) Junall Gudl) Ladla 3538 @
Astlaall (5 sbenall il e Lha 5 Al (Cracks) ciissl

Lol dleal) sl 5 30 o

29



ALY i gl G el

i) B AULENY) pualiall 4 B2l il il v Y

Oe 4l G capanail) 5 Jilail) Alae alady 4 oLl Cang pga g (ot o Al Al all e
B JS5 Alasy) eabiall Al 53 ang A (Jalaill lilee (o (058 e dadl ) J e sl) (S LIS
Al Q) Byl g (581 5 il il ) e sll emie S e Al gl Jlaay) s

Jlaaliy v

Dhedl Gigan 50 Lede A8l gl Jlaal) Jasd e 5,08 0685 ) Lapanad oy 3 A0LESY) jealiall 0
Al Jlaa¥y cdall Jlaa diind) Jlaaly) s Jlal) oda (e s sLELN
Al Jlaaliy v ¥

g el Cua dandiuall sl o ge sl o oS @A S Gl oy g aai Jlaal P
Yy il A3 (2l JS sl a5 Jleal] ¢ AU & aeatll g ALY jalial)

IS e Aarioaall o sall Ao il ZHESIL (3l Lash 5

dasiinial) 3 gall A gil) ABUESY (1-7) Jgaad)

daadiial) 48USY) i a8 )
Aaddiall 3alall
(KN/m?) Sealasial
YY L 1
Yy 3 54l 2
Yo aaliall Ll Al 3
4 G hall 4
Yy 3 jlcadll 5
\3% Jell 6

30



AN Cia ) Y ol

aal) Jlaly) v vy

¢ lgie oy OVleriul ) ¢ Aalidall L lexinl aSay el 5 A Led e ) Jlaal a5
D el g 5 838 pall g de jsall Jlea¥l ey i ey
sl exiise palasy) o 55 )
sl e il il e Wiy )8 ea VIS el Jlaal) Y
LSy Y 53 36y ¢ Cguall SIS ¢ AY iy (e LeiSlal uad Sy Gl 5 ASLA Jlaal) Y
Aall Jlaa¥l dad Cn (Y-7) dsaadly cclanall 5 5 a1y GBYI 5 255l o gall 5 cAifiall e

Y 35S e il aladind de 55 e ol

Lad) Jlaa¥) (Y-¥) Joaadl

) Jaal) ) @EJS\
a\dﬁm\ﬂ 4.’-},&

(KN/m2) Joadoaial)
5.0 ) lual) a8 ga 1
5.0 )l 2
5.0 Gl B
2.5 Gaaladl) 4
5.0 ?I:M\ 5
2.5 Sl Sl 6

31



ALY i gl G el

i) Jlaaly) vy ¢
O LA G Gy ) Jlea) e Gl & il a5 Agmpdall paliaal (e Aaalil) Jlea) & Jiaii

T RANR

Lol L i () sl (oA A pal) Sl B la il jedans sl e g A8 s 8 oo 8 e
ol g s (e Aail Cul 1)) Al g darca e Aail il 1Y) daa e 505 gl ald o bl o A e
oY) e (e adl gl e Tldie] (UBC) (oS e¥! 381 e 2Ll Jlaad aasds (i s ISIL
Lia e bldel (aill Gl s aead dunidic ol dadi e CulS ol su e (e ALY Cun e g sall
(Y 28l s (0.4 KN/M?) ey 2l

ZolhY y gy

e Talaie) z sl Jlaal adi (Says oz ) S) 53 Jaiy Ll Ll m s o) (S 3 JlaaY) o
A )

_M\@&Bm\&m) °
bl adlial ya jeall mhasd) (Sla @

Y S s el e e e,V sz B8 Jlaad dad o S Jsaall

32



A Cia gl

) Juadl)

A i 08 LY G 7 s Jlaaf Aad o(Y-Y) Jsaad)

z 55 Jlaal (H) o2 gl oo Ladal) e
(KN /M?) (Sl
0 H <250
(h-250) /1000 500 > h > 250

(h-400) / 400

1500 > h > 500

(h — 812.5)/ 250

2500 > h > 1500

JNHNY. Y.y

oo e ase Leie alsh Al 5 480 8 e sobe a5 Gl e i ) Al Jlal) sl g
el o dbdlaal g 5 ) shall () areaill dlee A Lgile) ja cany Gl Jlea¥) 028 Jial 4 2 2ie sall
i) 358N e gy s Talie) il (5 585 DY N Jlead apaas iy 5 I3V N £l atala o adll

sdoland) cuf LSRN ¥ ¢

e L) ) Jlee V) aaaler sirs cad sall Ay gl cilud ol Jae ¢ s Y ALY Aul Al Gay
ol A8 yhay 5ill Lgan 5 Cllasleall Jilais ¢ 48 sadl obaall 5 ) saaall 43 5ill Al )35 a8 sl aliSTL
Bearing il Jesisd e Joanll o JLY) Gedigall 45 o L STy dlgile oLl die 4y 5l
e IS s MSE e bt a8 gall 4 i) Jead 38 CulSy il Cilull areadl 4a 330 (Capacity

33

Lo



) i gl Y Juadl)

:oisall 45 sSall ALY ualiad) ¥ 0

@)iﬁyu‘&ﬁzh‘}m@mﬂ6@‘@#@@@}1\}4@\?@\3@&3)\4c}mu_'\é.d\
Q\JJ_AJ\)EMS:‘\JUJ}M@UQ\M\ c).;a\..\sd\al%?h\w_gcL@uaﬁguﬂ\duAY\eu\mchué\
L e s bl aldal)

DA aliall g g piall (5 5ing

CARYTS N I
maliall e 38 5al Jleaa) o il o8l J8 e 5 paldl AELEY) sealial) e 8ole A
ol 5 ) Lga e 90 bae Y5 Ol paadl s ) gl e aall 8 ALalal) dglisy)
s b Lo L ¢ daliall Al Al culaial) (e Jlasin¥) daild sage 5 4dlise gl il aa 53
s &) austi s (Solid Slabs) diaadll L3 )
(One way solid slab) 2 sl slad¥) ild Liaaall Glxiall o
(Two way solid slab) calai¥l @l Laadl Claiell o

: &) i g (Ribbed Slabs) e jall Ua30l) Y
. (One way ribbed slab) a5l slad¥) GI3 cuaall ilaie o

.(Two way ribbed slab) csalad¥) il cuaall Gilxie o

34



ALY i gl G el

:(One way solid slab) ) gl slai¥) <l Alaaal) cilaiali 8 4
Amiiiall ASLauadl | 13 ) sial & gand Tiat lld 5 el Jlaa D 133 (im jai 3 (3lalial) 8 addius
D (£-7) SIS LS ) odie 8 Lgaladiind 3

LAa gll olay) cild Ldaaal) cilaall ;(1-1) JS&Y)
: (Two way solid slab) ¢salad¥) < diagaal) ciltiali® o 4
a5l oLVl @l Aanaall sadall ki A jladall (re ST 5 sl Jlaal¥) S Jla 8 axiius
ST OSE Jlan ¥ A slie aokuins LesY @lld 5 el (o g sl 138 aanal ) o salll 2 @lld sie 5 olgia slia
(0-F) JSll  dai se (paladly Led o llaledl) ¢ 5 50 Cas

LAY <l Adaaal) clalal) o(Y-1) J&Y)

35



ALY i gl G el

:(One way ribbed slab) 21 gl olaiy) )3 quanl) cilsde v 0 4 ¥
by skl (e Caa (e 0 5S 5 33l o28 8 Clied) el 8 deadiaall 5kl gl (saa)

(Y-T) S (B e g LaS a5 oladh el (5 5S0 g ccuanl)

Shrinkage & Temperatier Bar s

one way rib slab —y
b %

.\
N,

~.\

4
Hollow Block [ 32 em ) /

a5l alad¥) Cild Guanl) culalie (F-1) JSA)
:(Two way ribbed slab) csplai¥) @i quasl) cixie ¥ 0 ) Y

e A daall w8 b cpalath mludll S i (e CaliAT LSl Al sSall Cun (e AL 4053
((V-F) ISl (8 jeday LS (alad¥) (8 cac 5 (i sha Lgd )5 s 2ie e g cclalasy)

Rib (2) Rib (1)

Hollow Block ( 17 ecm )

i

Steel Bar's —

O Gl Guanl) e 5(£-1) JSA

36



ALY i gl G el

1osmdl YooY
O 55 A 56 baae Y ) saiall Jaly Gliae V) e Jlea¥) J85 3 Al 20050 jualic a g

T:M‘&m‘)‘L’SJLHA;ILG.GIAS‘)‘UJS:\Q..)M(Q‘M‘JA\J:\:\SM)E‘)"MJJM\

Ol prg 328l g L&) (e S) Leeld ) 4 Sy Sl 5 "Droped Beams" sYaall ) guall g | ¥

Up stand ) ¢ si=ll si (Down Stand Beam) il cpalas¥l aal & juall (e 230 30 ¢ 5ol

. L —section , T-section _swall 38 eud Cusy (Beam
Jual) e Sambe g ogpiall 138 3 dasaad J el el 3 osaee ) G adlisadl clibiall |l e
Jueal ity ol 3Ya (A5 3osmme o (Siu Baal) (8 addiud Cigw Gl sl (lacadl )
Leall lac Y

3 saall g 8YA) ) guandl JISET (0-1) JSil)

37



ALY i gl G el

sty o v

Sl jeaie g Gllhyg clulad) sl s laiall e Jleal) Ji 8 Gl saall saee ) yiad
)l Jaa) sty des o 508 ()5S sy Leasanat g Al i) Sy Jlaa) Jail (55 m
(PFS

5 Jalaianall Lgie 3aae JISET saae V) adalial 5 AL shall 3aae Y1 53 yuaill 300Vl e 55 e a5
leied Aeadiunal) solal) dapl Cum e 32ee S AT Casiad llin g S pall 5 wapall 5 aliadll 5 5yl
Apdall s sl g dla Al

Main Bars —

Baeed) QS aal 1(1-1) Jea

38



ALY i gl G el

(0l o)) dlalal) o) jaali ¥ 0 ¢

Laglial ool (S0 andiisy Lele aBl ) 481 5 430 peal) (55l ol Alals A0Li) pualic a0
(shear wall) o=all ) jas (ansi's I3V M5 2Ll (5 8 Jia 48y Jlaa)

O1oaal) aaas o5 085 4 (gl daglia o LieliS e 33 s sl (e Giitalay o ) jaal) o34
eliadl o) jaag 65).3]‘ G olass ALl laall Jiaiiy ¢ el Lexa hgiy Al Lf alalal
(el il (g Taii ) 5 AN o) jaall

Led iy A A (5 58l o sl g (Ol anS Jan LaS Ll A giiall dmid 1) ) 35W) Jend e Janiy
ol ) s Al ) A gliall S pe Al 55 Ble ) e pa cpaladV) b La i g5 iy s (L)
G asie s QS 5l aial ZAS ol paall o3 05S5 (s, S Lo JB1 (aall JE S a5 olail JS 3
A8 (gl Ao glial) i) ¢ pas e o ST

ol laa (V-9 Jeéd

39



ALY i gl G el

sabuluyl ¥ oo 0
Oe Y 2 ol Lgapanad of V) il oLy xie Laan fay W Jol o clalad) o e a2 )l

sisall g3 ALY yealial) A8 ppana

Ve Maine Bars

/[
/

_~— Column
-

Square Footing —.

hkal el s (A-Y) Jedl
Lad) I Jlaal¥l g ) 559 A8 yral s (g W) 5 aall G ALY ealiall G Joa sl Alla Ll e
238 (5555 56 il (A pal 5 saae Y1 1) &S ) gl ) Ja 50kl e dadl ) JlaalVl o8 clgde
& 55 2an3 Q& gall dagada g Lele Al gl Jlaa¥) e Tely 5 eluladl fpapanatll Jlaa¥l 4 JlaaY)
¢ daadiioeadl LY
5 ool S o 28 gl Jlaa1 5 4 5l Qa5 58 Las 13 5 Adlide o) il (e il alasiinl a8 giall (e g
o ) A e gida g ae D & e JSE (e Ll JS0n w28 Ll 1 ki

40



ALY i gl G el

h i LL: l 4%
T
UALUN“;A‘;‘JE éhln(\ ~-‘~) ?EJM‘ QMMM#\M(*-V) ?EJM\

¢ agaall Gl e Gl ) el (e Jlea¥) J8 488 mia g (V02T (3 F) okl 4
o bl daa a5 Adee a g Lal s il (e Lgtle AaBl gl JleadU 4 5l A glie ddae muasi
oy

A IR
£ ) sl wly el 8 B (e ol JEY) e J gl emial) e 5l 21 ,aY)
EMMAEJ&Q b_)\.ﬂch\:ﬁ\.ﬁuj CJJ\H@&)QL‘A\AAJJ‘ EQSJ\M‘BJ&MQ&WJ| ‘_A‘\ LB.\LLJ\

3 JA\} a\éﬂ‘

eV e 838 QiS¢ g g il ela i e Ao ) s al g S L g e 8 Lgaladiin a3
el aebadll ¢y oo Aatlll Jual) Sy sl &

41



ALY i gl G el

Shear wall

Staircase

Tempreatuer & Shrinkage Bar:

Shear wall

. GJ'"“ :(VY-7) Jsddy

ALY sl ¥ o Y

5 (a3 o s (e 1 130 e i Ly Lgila 30 oLl il a5 il gl o3 i
On @l (s 585 Y il s g Lol Al (35 A slal Aaliiul) o) paal) panai s ¢ laall 138 o jad
A sall ol

42



) iia gl EY) Juadl)

Al ¢l as aladiul e 2 Y OIS o el ()l Akl Canalia b pal sl CDEAYT G
e b Aalad) i dalidll dilu a1 (e Al o jaadl 385 o (Says BY V) 1 SledV) e Dl aadd
¢ Lede aliiaY) O paall (e )il sae dlia g jaall

s Sle adiad Al (gravity walls) dwdsdl ) s e

. (cantilever walls) A s\l iyl @

.(braced walls) dac2a o) j2> o

-

-
-2 -
S B~

-
-~
==

Retaining wall

Base of wall

Al jlaa (1 Y-¥) Jei)

43



AN i gl Y Juadl)

:(Expansions Joints) saaill Jual ga% o A

ool s 5l )y 2203 Jual 58 Aalall g lia 51 5 JISEY) €l ol 35S0l AN sl il o) S 8 2455
1Al 56 e (€0-Y0) e il e OIS Jualdl) aia g oty g claa Cpuia jall Jual g8l () oS5 8 5 oda gua
L R & gas ) elld g5 o 50 22ailly aall el
s o WS Aalal) liinall saaill Jaal 8 (g (5 gl Adlisall dasT (S
bMMu\é‘:cJA':\:LAS\d)ﬂ\mw\m‘fq)\ﬁdm&a\ﬁebﬁaﬂﬁ A
rol WS (el ABS sl adaal) CliLisall iady LBl A0 () 50 (g shall i) aa 5 ) Jucal 8l
llal) g5k 1 3 Ll B (40m)
Akl 4 gla 1) iy 3hliall 8 (36m) <
Ao giall 4 gla ) ld Blalid) 3 (32m) <
Adlall glliall & (28m) <
(3em) e daldll e JuY ol ey Y

2685
e

raally el Juald (3 Yov) Sl

44



Chapter 4 Structural Analysis & Design

Chapter 4

Structural Analysis & Design

4-1 Introduction.

4-2 Determination of Slab Thickness.
4-3 Determination of Factored Load
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 short column.

4-9 Design of long column.

4-10 Design of Isolated Footing.
4-11Design of shear wall.

4-12 Design of Stair.

4-13 Design of solid slab.
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Chapter 4 Structural Analysis & Design

4.1 Introduction

The project consists of severa structural elements that will be designed according to
the ACI code and by using the finite element method using much computer software such
as “ATIR” to find the internal forces, deflections and moments for the all structural

element in order to design it.

4.2 Determination of Slab Thickness

Figure (4-1): First Floor Slab.
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Chapter 4 Structural Analysis & Design

According to ACI-Code-318-05, the minimum thickness of nonprestressed beams or

one way slabs unless deflections are computed, given in table (9.5-a), asfollows:
hmin for one-end continuous = L1/18.5
=600/18.5=325cm.
hmin for both-end continuous = L2/21
=500/21=23.8cm
hmin for Cantilever = L3/8
=110/8 =13.8 cm.
hmin for Simply supported = L4/16
=560/16 =35cm
We selected h = 35cm...... For simply support is control.

Determination of Thickness for Two Way Rib Slab:

9.45
< e
. B4(60°35) ||
o Lo
g = o | S_F
‘ B2(120%35) =
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Chapter 4 Structural Analysis & Design

Figure (4-2): two way rib slab.
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0.52 2 2
-4
L= LIOI0T (7 0.3) = 56.71x10m’
052 2
-3
a,= o A2875x10°_ 457
I, 157.6x10
| : -
a, =t 42875x10° 407

l, 125.95x10°

-3
Iy _ 4.2875x10 0378
|, 125.35x10°

-3
a, =|ﬂ=w:0_342
l, 56.71x10

3

_a,+a,+az+a, 0.272+0.387+0.378+0.342
4 4
02<a <2=>02<0345<?2

fm

=0.345

According to ACl-code:

o _ In(0.8+ fy/1400)
™ 36+5b(@,, —0.2)

b= i:%: 1.3543
L, 7

_9.48* (0.8+420/1400)
™~ 36+ 5*1.3543(0.345— 0.2)

=0.282m < 0.35m
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We selectfrom one & two way rib slab, The Thickness Rib Slab = 35 cmwith block
27cm & Topping 8cm.

4.3 Determination of factored Load

4.3.1 Determination of Dead load

Fikerw F v

AeFaorrprrrs A oooera

Chorarse Sara T T o

M cocreverrender Tragapadongr &N acerz
£ crarecawedes Folerc:le

R edreredse vl

Flasrer 2 o

; IEIONT ING ern ; '
Tiles 0.03x0.52x22 =0.3432kN/m /rib
Mortar 0.02x0.52x23 =0.2392kN/m/rib
Coarse Sand Fill 0.07x0.52x17 =0.6188kN/m/rib
Topping 0.08x0.52x 25 =1.04 kN/m./rib

Block 0.27%0.40%9 =0.972kN/m/rib
Concrete Rib 0.27x0.12x25 = 0.81 kKN/m/rib
Plaster 0.02x0.52x23 =0.2392kN/m/rib
partitions1.5% 0.52 =0.78kN/m / rib

Nomina Total Dead Load =

0.3432+ 0. 2392+ 0.6188+ 1.04 + 1.04 + 0.972+ 0.81 + 0.2392+ 0.78
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= 5.0424kN/m of rib

Nominal Total liveload =5 * 0.52 = 2.6kN/m of rib

4.3.2 Determination of factored dead & live load

Factored dead load = 1.2* Dead load = 1.2*5.0424= 6.051 KN/mof rib.

Factored Live load = 1.6*liveload = 1.6* 2.6 = 4.16 KN/mof rib.

4.4 Design of Topping:

Used fy =420 MPa& fc' =24MPa

Dead load of topping = Wiggpingt Wiilest Weand* Wnortort Wopartiones
=1.04 + 0.3432 + 0.6188 + 0.2392+0.78 = 3.021 KN/m

Total Dead Load = 3.021/0.52 = 5.81 KN/n’.

Live Load = 5 KN/m?. (for Stores)

Wu=12DL+16LL

=12*581 +16* 5=14.972 KN/m (Tota Factored Load)

Cw, xI? 14.6972x (0.4)
12 12

Mn - g4oVfc' xﬂ
6

Mu = 0.1996kN.m

* 2
= O.42x@x%x10_6 = 2.19kN.m.

f xMn=0.55*2.19 =1.204kN.m.
f x Mn =1.204kN.m > Mu = 0.1996kN.m.

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

r =0.0018

As,. =r xbxh=00018x1000x 80 =144mn? /1Im

Use 198/30 cm, with As =167 mm?1m in both directions.

As =167mm’/m> As_. = 144mm’ Ok

4.5 Design of Rib (R1) at groundslab:

'.1 i (
= g
4 8
& |
|| =
— T =
i
Y
- | 2
g g1 =
& i 2| ]
& 5 -
Z gl ]
B TS e e B it
[ I 1%
lac e ; =
' A 5 I
i 1 W = 1
# o i
N E £ 3 L
) Rl é“
| 1
ﬂ ] =g
I8 !
=
| — O m RS EEEFIRT [ |

Figure (4-3): Structural Plane
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Using "Atir" software for the following values of the envelope moment and shear diagram:

1 k- 3 4 a
1 2 3 4
L : : : |
3 p AP, fy L, T A p AL 3
0.5 ‘L63 1. Il 1. LR & 1. L% 1 0.5
I i L ] I . 474 ! X I 143 I I E.T3 I II
I T T

Figure (4-4): Rib 1 geometry.
52,

35,
A-A

Figure (4-5) : Rib Section

load gr nio. 1

Dewd Inw serviee Unite:kN,meater
5.04 504 5.p4 5.4
543 474 443 E.75

Live lxad - Service

2,60 260 Zfl E.F
k A "

541 4.74 443 BT5

Figure (4-6) : loading of Rib 1
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Momcnta: apana 1to 1

Y
ir5 =
. W2 A s
A7 S A s
;\"x g Mﬁ.ﬁ 2 b
| ™ A = |
'r < e s H
# "\._\_\ - ""—""--’
\Eh'\ o bt BA e a:_';f
e - & rd
2= 14 . .
4k WL
E T
| 211 | %I | 254 1 | 197 | | 405 oo
Figure (4-7) : Moment Envelop of rib 1.
Shea
J3.T M9
2.5
253 20 2 E I
= s 2 Zaﬁ s J)J__,
f""j -~ ,-"'f ffj
i = i i i i ..--""F v
T - T T 1 _f"" T T _/-P’ Ll |
a2
16.5 - o p=
2.9 L 14k e
.2 328
M.

Figure (4-8) : Shear Envelop of rib 1.

e Effective Flange width ( bz) «..vooveviiiiiii e,

bE For T- section is the smallest of the following:
b =L/4=595/4=149 cm
b.=b,+16t=12+ 16 (8) = 140 cm
b = center to center betweenrib =52 cm

Control .......... 52cm
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= Check rectangular section or T-section

bw =12cm, h = 35cm
d=350-20-8-7=315mm

Mu,, = 39.9KN .m

Mn,=0.85+ fc+ bf «tf+ d...g

Mn, =0.85% 24* 0.52* 0.08* 0315~ * 10°=233.376KN.m

® Mn, =0.9* 233.376 = 210KN .m>>Mu,

rectangular section

4.5.1 Design of Positive moment of rib 1:

4.5.1.1 Design of Span 1

Mu=25.6 KN .m
Mu

Mn= ——= @ =28.44 KN .m
0] 0.9

As,, =(£ (ow)(d) > —4(bw)(d)

fy
As, = ﬁ) (120)(315) > L ‘8(120)(315)
As,, =1103<126............. the larger is control
As . =126mnY
_ _Mn_
~ brd?
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* -3
N BTELC
0.52* (0.315)
fy 420

m = _ = =20.588
0.85* fc 0.85* 24

pzi(l- 1- 2mKn

m fy)

1 - \/1_ 2(20.588)(0.55)

= )=13.276* 10*
20.588 420

P

Areq=p*b*d=13.276* 10™ 520* 315 = 217.47mn?
217.47mm?> As,_ =126mnT

217.47

Use & 12>> # of bar = =1.92* Note Ag12 = 113mm2

Then we select (2) bars ®12 A_provided = 2* 113 = 226mm?

e Check for yielding

Tension = compression
As*fy=0.85* f.*b* a

226* 420 = 0.85* 24* 520* a
a=28.95mm
c=2 891053
b, 085
o 315-10.53
s 10.53
e, =0.0867 > 0.005

% 0.003

= Ok
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4.5.1.2 Design of Span 2
Mu = 14.3KN.m

1493 =15.89KN.m

Mn:M_u
®
T )= 2 ow

As. o = ahy) (bw)(d) > fy(b)(d)

As . = (120)315) > %(120)(315)

As,,=1103<126............. the larger is control
As, .. =126mnr

Mn

Kn= ——
b*d?

* -3
Kn= 159710 > =0.308Mpa
0.52* (0.315)

fy 420

= - = = 20.588
0.85* fc 0.85* 24

2mKn
fy

1
p=—(1- 1-50)
m

) =0.739* 10°

o= 1 - \/1_ 2(20.588)(0.308)

20.588 420
Areq=p*b*d=0739* 10% 520 * 315 = 121.04mm?
121.04mm?< As,. =126mnv
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Use ® 10>> # of bar = % = 1.605* Note Ao = 78.5mm?

e Check for yielding
Tension = compression

As* fy=0.85* f.*b* a

157* 420 = 0.85* 24* 520* a
a=6.22mm
c=2_02 S
b, 085
o _315-7.32
ST 732
e. =0.126> 0.005

% 0.003

= Ok

4.5.1.3 Design of Span 3

Mu = 8.1KN .m< 14.3KN.m

4.5.1.4 Design of Span 4

Mu =39.9KN .m
M
Mn = Rl —39'9 =4433KN.m
o 0.9

I ) 2 o
Ao = 31 W)= ow)
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As . = ﬂ(120)(315) > ﬂ(lzo)(315)
4(420) 420
As., =1103<126............. the larger is control
As.. =126mnr
Kn = &
b* d?
* -3
Kn= 44.33" 10 > =0.86 Mpa
0.52* (0.315)
fy 420

=20.588

m = - =
0.85* fc  0.85* 24

2mKn
fy

1
p= (- [1-S500)
m

1 - \/1_ 2(20.588)(0.86)

= ) = 20.93* 10*
20.588 420

P

Areq=p*b*d=20.93 10* 520* 315 = 342.78mn?
342.78mm?> As,_ . =126mnT

342.78

Use ® 16>> # of bar = = 1.705* Note Ap1s = 201mm?

Then we select (2) bars ®16 A_provided = 2* 201 = 402mm?

e Check for yielding

Tension = compression
As*fy=0.85* f.*b* a
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402* 420 = 0.85* 24* 520* a
a=159mm
=2 _19 10omm
b, 085
| 315-18.72

e =
s 1872
e, =0.0475> 0.005

% 0.003

= Ok

4.5.2Design of Negative moment

4.5.2.1 Design of support (1)

Mu = 18.7KN .m
Mu .

Mn= ——= 18—7 =20.78KN .m
0] 0.9

J_ 1.4
As,, "= o) (ow)(d) W(bw)(ol)

As,., = ﬂ(120)(315) 14 =~ (120)(315)
4(420) 420
As,, =1103<126............. the larger is control
As... =126mnr
Kn= ﬂ
b* d?
* -3
Kn= 20.78" 10 > =1.745Mpa
0.12* (0.315)

61



Chapter 4 Structural Analysis & Design

fy 420

m = - = =20.588
0.85* fc  0.85*24

o= 1(1_ 1_2mKn

_E fy)

) =4.35F 10°

o= 1 - \/1_ 2(20.588)(1.745)

20.588 420
Areq=p*b*d=435 10% 120 * 315 = 164.4mm2
164.4mne> A, =126mm’

Use & 12>> # of bar = % = 1.45* Note A= 113mm2

e Check for yielding

Tension = compression
As* fy=0.85* f.*b* a

206+ 420 = 0.85% 24*120* a

a=238.77/mm

2 _3B7_ 5 61mm

b, 085

. _315-456
*T T 456

e, =0.0177> 0.005

x 0.003

= Ok
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4.5.2.2 Design of support (2)

Mu=6.0KN.m
Mu .

Mn= —= @ =6.67 KN .m
() 0.9

VT )= 24 ow
A = 3] (bw)(d) > fy(b)(d)

As . = (120)315) > %(120)(315)

As,, =1103<126............. the larger is control
As... =126mnr

Kn = &

b*d?

_ 667*10°
0.12* (0.315)2

= 0.56Mpa

fy 420

= - = = 20.588
0.85* fc 0.85* 24

2mKn
fy

1
p=—(1- 1-55)
m

)=1.352* 10°

o= L \/1_ 2(20.588)(0.56)

20.588 420
Areq=p*b*d=1352* 10% 120 * 315 =51.1 mn?
51.1 mme< As, . =126mnr
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Use & 10>> # of bar = % = 1.6* Note Ap19 = 78.5mm?

e Check for yielding

Tension = compression
As*fy=0.85* f.*b* a

157* 420 = 0.85* 24*120* a
a=26.93mm
C= i = @ =31.7mm
b, 0.85
315-31.7

e, =22"2=0,0003
317

e, = 0.0268 > 0.005

= Ok

4.5.2.3 Design of support (3)

Mu = 30.2KN .m
Mn= M_u: % =33.56KN .m
® 09
Jfc 1.4
As, = ~—(bw)d bw)(d
4(fy)( W)= = (bwkd)
24 1.4
As,, = (420) ———(120)(315)> O(120)(315)
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As., =1103<126............. the larger is control
As . =126mm’
Kn= M—nz

b*d

* -3
= 33.56* 10 _=282Mpa
0.12* (0.315)
fy 420

=20.588

m = - =
0.85* fc  0.85*24

1 2mKn
=—@- [1-
p m( fy )
o= 1 - \/1_ 2(20.588)(2.82)):7_256* 10°
20.588 420

Areq=p*b*d=7.256* 10% 120 * 315 = 274.3mm?
274.3mme> As, . =126mn7

Use & 14>> # of bar = % =1.78* Note Agp14 = 154mm?

e Check for yielding

Tension = compression

As*fy=0.85* f.*b* a
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308* 420 = 0.85* 24*120* a

a=52.84mm

a _528 o 17mm

b, 085

. _315-6217
T 6217

e. = 0.0122 > 0.005

% 0.003

= Ok

4.5.3 Design of shear for Rib (R1):
Categories for shear design:
Vu =324 KN
Use ®8 with two legs
Av = 2x50 =100 mm?

1. lteml:1.1dVc>WVu

110 Ve =110 Vgc <b, xd

=1.1dVc=1.1x0.75x — :4
= 25.465 KN

Since ® Vc<Vu

Not control

2. ltem?2

%(DVC <Vu < dVe

66
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®Vc=2315KN

%CDVC = % =11.575KN

Not control

Item 3

®Ve <Vu £ dVe + dVs,

dVs >%x bw xd

®Vs,, =0.75 (% )x 0.12x 0.315x10° = 9.45KN

dVs, Z%x Jic xbwx d

min

dVs, . =%x 24 x0.12x 0.315x10° =11.57 KN control

OVe+ Vs, =11.57+ 23.15=234.72KN

Vu=324KN < ®Vc+dVs,,, =3472KN control
Minimum shear reinforcement is required

AV Lbw

S 31T
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6
ﬂzib_wz> Sreq _ 3x2x50x10 ><420:1.05m
S« 3 fy 0.12

fc' 6
ﬂzi (o XbW:SrquZXSOX:LO ><16><42021.14m
S 16 fy V24x.12
Srax < d <600= S, _3 =157.5mm

2 2
d

Then Select S=15cm <§ ............... ok

Select 2leg ® 8/ 15cmc/c

4.6 Design of Beam(31) :

The Load on thisBeam it is From Rib 7

The Reaction of this Rib that the dead load and live load on Beam 31
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Gasmatry Hnisimetarnsm
1 2 : 1
1 2 3
L1 ¥ A J
A A L
e 4.52 LE: 437 08 4.54 L&
B 5.32 K 577 P 524 i
I T T 1
O2.
3.
35.
124.
A A
Lcading
Tzad grouwp no. T
Dead lead- Service Unifs: e meter
6.4 6.04 B.[4
y [ ¢
| 5.22 577 524
Live load - Service Load factors: 1.20,1.20/ .60 000
.50 2.50 250
¥ h - h k.
5332 I 577 524 |
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Moment!/!Shear Envelope (Factored Uris: kM, meter
Moments:  spans Iio ¥
s -32.7
208 /Y.? 211 /N 203
A B YT . : ,_.«/{ 1.}\ ;
I 1 I 1
5 S P .
i B4 088 4
# \‘_ g
\—/,/’f — e s I \ /_/;’_'5
%3 T
9 4.2
| 13 113 | 288 | 283 | 244 [ |
Shaar
334
. A

77 R A 7/’ _.-/f

2 7 Gx oA

Reactions
Factored

= — +—
DoadR 12259 =P L | 35,69 12,37
LivaH ilL L 2FAT .
[ LE] § 2253 6459 LR L)
Wi R 1175 EFEEL| .04 1.
Sordes
M= IR 141 5043 A5
Livel E25 1747 6.1B
Mazx K 151 R 15,19
Min R 069 Fka0d 945

DL&LLonBeam?7

Figure (4-9) : load from rib.
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1 i 3
1 )
A o A :[
A = A
0.4 0.0 " " v
f pos — i —
I I
(13
T}
A-L
Figure (4-10) : Beam (31) Geometry.
Dead koad
79 5718
3 ¥ W b
¥ Ll 8 i W L F§ L) 4 i kL
43 6.7 i
Livz load
kil ins
L ¥ [ i i i i
BT fi.¥
Figure (4-11) : loading of Beam (31)
Moments: spans 1to 2
B FLLE |
11114.1 ) 11141
- .;- \'\.
| _F'__F-""'f | » -‘H-“"m. |
Rt = + o 1
,Ej\""\-\_‘_\_ __d__.ﬂ'f-f 1--\"‘.\_& J_ﬂ__,-"giil
T — e - T — SR -
243 8244
3.46 , 535 | 5.2 10

Figure (4-12) : Moment Envelop for Beam (31).

71




Chapter 4 Structural Analysis & Design

Shear

GIEA
- 4753
el 1) 8 R
.,-F"f -
- -
- —_
- _'_'_'_.o-"" - -
T - LI T
g -
\, = - e
- e
T et
-
e
Bk
1440

Figure (4-13) : Shear Envelop for Beam (31).

Check single section or Doubly section
Mn,,=085%fcsb=as d—-

bw = 80cm, h = 55cm
d =650-40-10-10=590mm

C=3/7*d=3/7* 590 = 252.85 mm

a=252.85* 0.85=215mm

0215

Mn,,=085%24«08=0.215+ 0.49 = *10° = 1342.116 KN .m

250
@ =0.65 * 0.004 —0.002 =0.817

® Mn,, =0.817 * 1342.116 = 1096.508 KN .m>>Mu,, = 824.8 KN .m

% Singly section
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4.6.1 Design of PositiveMoment

4.6.1.1 Design of Span 1

bw = 80cm, h = 65cm
d =650-40-10-10=590mm

Mu=824.8 KN .m

Mn= M_U: @ =916.44 KN .m
) 0.9
Jfc 1.4
A =Y (ow)d)= =2 (bWHd oo (ACI —105.1)
2 fy)( Xd) fy( Xd)
V24 14
As . = 800)590) > ——(800)590
R AN R C
As . =15733mnY >137637mn7 ............. the larger is control
As, .. =15733mnY
Kn = Mn
b*d?
-3
n= w =3.29Mpa
0.8* (0.59)
fy 420

m = - = =20.588
0.85* fc  0.85*24

_1 . |, 2mKn
p=—@ 1/1 fy )

1 - \/1_ 2(20.588)(3.29)
20.588 420

P

) = 8.596* 10
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Areq=p*b*d=8596* 10> 800 * 590 = 4057.4 mm?
4057.4mm?> As . =1573.3mnr

_ 4057.4

Use & 25>> # of bar = =8.26

Then we select (9) bars ®25 A_provided = 9* 491 = 4419mm?

e Check for yielding
Tension = compression

As*fy=085* f_*b*a

4419* 420=0.85* 24* 800* a
a=113.72mm
b, 0.85
~ 590-133.8

e
° 133.8
e, =0.01022 > 0.005

% 0.003

e Check for spacing between the bar

_ 800-2*40-2*10-2*25-8*25
8

S

S=56.25mm = gM.A.S

>25mm

> db =20mm
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4.6.2Design of Negative moment

4.6.2.1 Design of support (2)

Mu=1149.4 KN .m

Mn= M_U: % =1277.11KN.m
(O]
Jfc 1.4
As . = bw)d)>—(bw)d
4(fy)( )d) fy( )d)
24 14
. =——(800)590)> ——(800) 590
= 2 00)e90)> 24 oy
As . =15733mnY >137637mn7 ............. the larger is control
As, .. =15733mnY
Kn = &
b*d?
* -3
_ 1277.11 102 - 4586 Mpa
0.8* (0.59)
fy 420

m = - = =20.588
0.85* fc  0.85*24

2mKn
fy

1
p= (- [1-S500)
m

1 - \/1_ 2(20.588)(4.586)

= ) = 0.01253
20.588 420

P

Areq=p*Db*d=.01253* 800 * 590 = 5917.4 mn?
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5917.477mm? > As, . =1573.3mnr

Use & 25>> # of bar = M =12.05
491

e Check for yielding

Tension = compression
As*fy=0.85* f.*b* a

6383* 420 = 0.85* 24* 800* a
a=164.268mm

x=2 104258 _ 193 6mmm
b, 085

 590-193.25

e
® 193.25
e, = 0.006159> 0.005

x0.003

e Check for spacing between the bar

_ 800-2*40-2*10—-2*25-12* 25
12

S

S=35mm 2 %M.A.S

>25mMm

>db=20mMm
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4.6.3 Design of shear

4.8.3.1 Design of Span 1

Vu=636.4KN

Vc= gbw* d

N

= e *800 *590* 103

=385.386KN

® Vc= 0.75* 385.386 = 289.04KN

Pvsmin=0.75 (%) * pw* d =0 .75*(%)*800* 590* 10 = 118 KN.control

>0.75 (g) *pbw* d=0.75 (1£64) * 800 * 590*10° = 108.34 KN .
®vsmin = 118 KN.
Vu=636.4 KN (From shear Envelope)
Item 1 &2 isnot suitable .
Item 3
® Ve<Vu < @ Ve + ®vsmin
636.4>> (289.04+118)

Vu>d Ve + dVsmin

So Item (3)not satisfy.
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ItemIV:

4/ fc'
<Wu S(DVC-I-CD*T*bW*d

min  —

dVe + dVs

'fl ,}
®* —3C *bw*d = 0.75*—3%4 *0.8%0.59*10° = 578.08 KN

289.04 +118 < 636.4 < 289.04 + 578.08 = 867.12 KN.....control

So categories (4) satisfy:
AV Vs
s fy*d
Vo= TU_yp_ 8304 28904 a1 667N
f 075 075
Use4leg ¢8

-6 -3
4*50* 10 _ 463.14667* 10 ® 8 = 107 mne
S 420* 0.59

S=0.107 m =10.7 cm

S=125mm
<600 mm
<d/2=590/2=295mm control

UseS=125cm

Usedleg® 8at 12.5cm
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4.7 Design of Two way ribbed slab :-
4.7.1 Check Thickness of the slab:-

2.45
o '
Ll B4(60°35) =
- 8
o7 | &
% = w k=
. = $3 =
£ @
‘ BI(120%35) =

Figure (4-14): Two way ribbed dab

** Check the thicknessfor slab :-

_ I beam
" I slabt

041
lip = 7.031 = 10~

lb=—=08% 032 3=22210"*
12

o104 ;
_ 7.031«10 = 11.32+0.8 :82587310 4

lar =
= .55 2
o, =0.27
_ { beam
27 Tslabz
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lb=—=08% 032 3=22210"*
12

_ 70310”1015
= EJ

+08 =751=10""

|52:

(.55 2
22
0,=—=0.3
75.1
oz=0,=0.27
! beam
oy ==

Fslab3

lb=—=1% 032 3=27=10"*
12

7.031=10"* 1015
|s4 = *

+1 =7766%10"*

0.55 2
=27 _o3s
%=3766 =
ecl+e24+ o3+t 027+240.340.35
G = = =0.30
4 4
11.32 (0.8+ 222
1400
" 6rs 1152 W(03-02)
1015 ' )

So select h=35¢cm
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4.7.2 Load Calculation :-

4.7.2.1 Determination of Dead load:-

No. Partsof lab  Calculation

1 Tiles 0.03*0.52%%22 = 0.1785 KN/Rib .

2 Mortar 0.02*0.52*23 = 0.1244 KN/Rib

3 Plaster 0.02*0.52°*23 = 0.1244 KN/Rib .

4 Sand 0.07*0.52*¢ 16= 0.303 KN/Rib

5 Topping 0.08*0.52%*25 = 0.541 KN/Rib

6 Block 0.4%*0.27*9 = 0.389 KN/Rib.

7 Rib (0.52+0.4)*0.27*25*0.12= 0.745 KN/Rib
8 Partitions 1.5 * 0.52*= 0.4056

2.811 KN/Rib

Calculation of two way dead load

Nomina Total Dead Load = 2.811 KN/Rib

2.811/(0.52%) = 10.4 KN/m?

Nominal Total live load = 5 KN/m?

4.7.2.2 Determination of factored dead & live load

Factored dead load = 1.2* Dead load = 1.2 10.4 = 12.48 KN/m?.

Factored Live load = 1.6*liveload = 1.6*5 = 8 KN/m?.
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4.7.3 : Design of two way ripped slab:
4.7.3.1:findVuonrib :-

Vud = (3.775-0.312) x (12.48 + 8)x 0.52 = 36.88KN /rib
f\C = 0'—?@ x 0.12x 0.312* 1000 = 22.93KN

1.1f Vc = 25.22KN

fVsmin =f—bW><d Zf—x fc' xbwxd
3 16

f\Vsmin = 0'375 x0.12x .312x1000 = 9.36

> Oizs /24 x0.12x 0.312x1000 = 8.6

item: 4
fVc+fVsmin<Vu SfVc+%x fc' xbwxd

25.22+9.36 < 36.88 < 25.22+ 45.85

34.58 < 36.88< 71.07
A _ VY
S Fy *

TakeAv=2® 8=2* 50

* *10~5
(2200107 g 4px10
S

s=704 mm
S < d/2=156 mm

< 600 mm.
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Use ® 8 @ 15 cm c/c.

4.7.3.2 : Design for positive moment :
d=350-20-8-14/2 = 315 mm

Ld/Lp = 7.65/10.45 = 0.732

Matve=[Cadl.W.L&]

Martve=[0.042x12.48x7.65 *+0.054x8x7.65%] x0.52= 29.1 KN.m
Martve=[0.012x12.48x10.45 %+0.015x8x10.45%| x0.52=15.32 KN.m
Maximum moment is Matve= 29.1 KN.m

ooy 4
0.85* fc  0.85* 24

= 20.588

Mn  (29.1/.9)*10°
Kn= > = 5 =0.626 Mpa
b*d* 0.52*(0.315)

2mKn
fy

o= 1 - \/1_ 2(.626)(20.588)): 0.001516
20.588 420

1
p= (- [1-0)
m

As=0.001516*520* 315 = 248.3mm”
As,, Jte (ow)(d)> % (G107 (C ) P (ACI -10.5.2)

" 4(hy)

As,. =126 >110.22
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As,. =126mnt

2483mm? > As,_ - =126mnT

Use & 14 >> # of bar = @ =162
154

select (2) bars @ 14

check strain
Tension = Compression
A x fy=0.85x f /'xbxa

308x 420=0.85x 24x520x a
a=12.19mm

12.19
cC="""1+
0.85

=14.346

e, = S10=14386 103 - 0.06287 > 0.005..0k
14.346

4.7.3.3 : Design for negative moment :
d =350 - 20 - 8 — 14/2= 315mm

La/Lp = 7.65/10.45 = 0.732

Marve=[Cadl.W.L&]

Marve=[.078x%(8+12.432)x7.65%x0.52]= 48.5 KN.m
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Mat+ve=[0.022%(8+12.432)x10.45 2><O.52] =25.53 KN.m
Maximum moment is Ma-ve= 48.5 KN.m

ooty 40
0.85* fc  0.85* 24

=20.588

Mn _ (485/.9)*10°
Kn= > = 5 = 4.5258Mpa
b*d® 0.12*(0.315

2mKn
fy

1
p= (- [1-0)
m

1 - \/1_ 2(4.5258)(20.588)): 0.012344

P~ 20588 420

As = 0.012344* 120* 315 = 466.6 mm*

As,. Jte (bw)(d)=> % (G107 (C ) P (ACI —10.5.1)

™ 4(ty)
As,. =126>110.22
As,, =126mn?
481 mm?> As . =126mnT

Use ® 18 >> # of bar = @ =1.837
254

select (2) bars & 18

check strain
Tension = Compression
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A x fy=0.85x f /'xbxa

508.68x 420 =0.85x 24x120x a
a=87.27mm

C= 8r.27 =102.67
0.85

~ 308-102.67

e % 0.003 = 0.00599 > 0.005...0k
102.67

4.8 Design of Short Column(C9) :

4.8.1 Design of longitudinal Reinforcement :
The Columnisan internal one.

P.=4820 KN

Py = 2 = 2920 _ 2415 4kN.
0.65 065

Assumer , =0.015
P, mag = 0.8xAg{0.85 fc' +r ,(f,—0.85f,)}
7415.4 = 0.8x Ag{0.85x 24+ 0.015(420 — 0.85x 24)}

Ag = 3512 cm?

Select 70050 cm ......... with Ag = 3500 cnm? < Agreq = 3512 cn??
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4.8.2 Check Slenderness Effect :

(K_'“j < (M_lz(mj T ACI 10-12-2
. M 2

Lu: Actua unsupported (unbraced) length.

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

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

K=1
Lu=4.35m
r=03h=03x0.7=0.21

ﬂ:lo
M2

1X4'f <34-12x1<40............... ACI —(10.12.2)

19.05<22<40
. ShortColoumn

. Slenderness effect must not be considered
P, mao = 0.8xAg{0.85 fc +r (f, —0.85f,)}
7415.4=0.8x3500{0.85x 24+ r  (420—0.85x 24)}

r, =0.01522

A s=0.01522* 700* 500

A s=5330mm?
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Check Asmin:

r mn=1%

Asmin = 0.01* 700* 500 = 3500mm?®

2> As min < As req

Use 20020mm .............. with As = 6280mm? > Asygg = 5330 mn?

4.8.3 Design of the Tie Reinforcement
For ® 8 mm ties :

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

S<16x2.0=32cm
S<48x0.8=38.4cm
S <60

Use ®8@ 30cm ties
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4.8.4 Short column detail:-

T30 cm THig0 cm
L=125 ¢m L=125 cm
- - - - - -
-
L] L]
20
L -
- -
- - L ] - L ]
THER0 cm THE D cm
L=125cm L=125cm

C9

Figure (4-15) : short column detall

4.9 Design of Long Column (c5) :

4.9.1 Design of Longitudinal Reinforcement :
Select column (C11) for design

Pu=2970 KN

Pn = 2970/(0.65) = 4570 KN
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rg=15%

Pn =0.8* Ag{0.85* fc'+r g(fy-0.85fc')}
4570 = 0.8* Ag[0.85* 24+ 0.015* (420 — 0.85* 24)|
Ag = 2164cm?

Use 60*40cm with Ag = 2400cm? > Agreq = 2164 cm?

4.9.2 Check Slenderness Effect :

Ku 34—12% ............... ACI —(10.12.2)

r

Lu: Actua unsupported (unbraced) length.

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

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

Lu=40m
M1&M2 =1

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

MU gp oML ACl —(10.12.2)
r M2

1* 4.0
0.3* 0.6

. long Coloumn

=22.22 > 22
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TSI ACI - (10.12.2)

1* 4.0
0.3*0.4
. long Coloumn

=33.33 > 22

In 0.4 direction ....... long column

Slenderness is consider

E
El = 0.41‘3—g ................ [ACI 318—2002 (Eq. 10—15)]
+

E. = 4750,/ fc' = 4750* \/24 = 23270.15Mpa
_12DL  1.2(1611)

b, = 0.651
Pu 2970
* 3 * 3
| b 06404 )
12 12
* *1N6 *
£l - 0.4* 23270.15*10° * 0.0032 _18.04MN N7
1+0.651
p ’El
P = ACI 318—2002(Eg. 10-13)
(KLu)
2 %
p = 347180411 13u.
(1.0* 4)
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Cm=0.6+ 0{%) ............ ACI 318 - 2002(Eqg.10 - 16)
Cm=1..... According to ACI 318-2002(10.10.6.4)
Cm
d.= >1.0 e ACI 318 - 2002(Eq. 10-12)
1-(Pu/0.75P,

1

d_ = —=1553>1
1-(2970/0.75* 11.13* 10°)

€., =15+ 0.03* h =15+ 0.03* 400 = 27mm = 0.027 m
e=e. xd_=0.027*1.553 = 0.042

e_0042 405

h 0.4

From Interaction Diagram
fP, 2970 , 145

- * =72 _1794.4Ps
A, 04*06 1000

r, =001

As=p * Ag = 0.01*600* 400 = 2400mm?

Use ® 16 >> #of bar =~ = = 11.94

Use 12 ® 16 with As = 2412mm? >Asygg = 2400mm?
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4.9.3 Design of the Tie Reinforcement :

For @ 8 mm ties :

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

S<16x1.6=25.6cm
S<48x0.8=38.4cm
S<30

Use ®8@ 25cm ties

Detail of column :-

Thimasm
L=150 o

Cs

Figure (4-16) : long column detail
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4.10 Design of Isolated Footing (F4) :

4.10.1 Determination of Loads:

Total factored load = 7070 KN.

Total servicesload = 5340 KN

Column Dimensions = 75* 75 cm.

Sail density = 18 Kg/cms3.

Allowable soil Pressure = 400 KN/m2.
Assume footing to be about (90 cm) thick.
Footing weight = 25%0.9 = 22.5 KN/m2.
Soil weight above the footing = 0.4 X18 =7.2 KN/m2.
Oatow =400 — 7.2 - 22.5 = 370.3 KN/m?
4.10.2 Determination of Footing Area :

=258 o some
“3703 o em

determinate q, = 7070/14.44 = 489.6122 KN/m?
4.10.3 Determination the depth of footing based on shear strength:
Assumeh=90cm ..... d = 900-75-20 = 805 mm

*Check for one way shear strength
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Vu = 489.6122* (3;28 —0.75/2-0.805)* 3.8 =1339.6.KN

f Ve =f .(%*ch'*bw*d)

f Vc=0.75* %* \24* 3800* 805 = 1873.25KN

f Vc =1873.25KN >Vu =1339.6KN
. Safe

4.10.4 Check for two way shear action (punching)
The punching shear strength is the smallest value of the following equations:

fV, =f%(1+b—20j\/f7;bod
fv, =f —(b - erd
fv, =f —\/7bd

Where:

~ Column Length (a) 75
€ ColumnWidth (b) 75

b, - Perimeter of critical section taken at (d/2) from the loaded area

b, = 2(d +al) + 2(d + a2) = 2(0.805+ 0.75) + 2(0.805+ 0.75) = 6.22m

s =40 for interior column

fv, =f %[1+ bi}/ fbd= %* (1+ %j V24 6.22* 0.805 = 6132.42Kn

* *
fV, =f —[a d, j\/ bd_075 (406%§O5+2]*@*6.22*0.805:11002.9Kn
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fV, =f .%\/ fc' b,d :%* 24*6.22* 0.805=6132.42Kn

f V. =6132.42Kn .... Control
Vu = 489.6122*{(3.8* 3.8) — (0.75+0.805) * (0.75+ 0.805)} = 5886.11kN
f Vc =6132.42Kn >Vu, =5886.11Kn........ satisfied

4.10.5 Design of Bending Moment:
Mul = 489.6122* 3.8* 1.5257 / 2= 216344kN.m
Mu = 2163.44KN.m

d =900-75-20=805mm

Mn  2163.44/0.9x10°

Kn = > = >— = 0.9762Mpa
b*d 3800x 805
m=_1Y _ %0 _oses
0.85fc’  0.85x 24
' :i(l— 1- 2mKn)
m fy
ro 1o \/1_ 2x20.688x0.9762 ) _ 5 30,7 103
20.588 420

As ., = 2.3827 x107 x 3800 x 805 = 7288 .5mm*/m

As_ = 0.0018* 3800* 900 = 6156mm’ / m
As,;, = 72885mm’/m> As,, = 6156mm’ /m

7288.5
254

#of bar inon meter = =28.7

Select 29018  As= 7366mn? >Asyeq = 7288.5mm?
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Check of strain
A* fy=0.85* fc'*b* a
7366* 420 = 0.85* 24* 3800* a

a=39.91
C= 2a._ 3991 = 46.95mm
b, 0.85
e, = 805—46.95, ) 103 = 0.04844
46.95

e, = 0.04844 > 0.005—— ok

4.10.6 Development Length of main Reinforcement for M1 :

Ldayeq= 0.24fy db= 0.24* 420
Jic V22

Ldyreq = 0.044 xfy xdb = 0.044 x420 x1.8 = 33.26cm

Ld1yreq = 37.04cm > Ld(2)req=33.26cm=> control

Available Ld =(900 - 75— 2*18) = 789 mm.

Available Ld = 68.9 cm > Ld(1)req=37.04cm

Using hook > 18* f

1.8=37.04cm .

Required length of hook>18*f >18*1.4 = 25.2 cm

Use Hooksel. = 30 cm > Hookreq = 25.2cm

. _9. B b
red 10 11 E ktr+ch

b

id. = 9 420 1«1=08
T T10 0 1 =24 25
Ld available = 900-75= 825mm

#dh

=18 = 443.6 mm
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Ld availanie= 825 mm > n'.'d,-,_,q = 443.6mm

Usethecolumnbarsasadowels

Figure (4-17) : Footing’s Detail
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4 -11 Design of shear wall :-
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Figure (4-18)
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1130.52

1500.24

1770.36

Fig (4-19)shear and moment digram

Fc =24 MPa

Fy = 420 MPa

t=25 cm .shear wall thickness
Lw = 7.46 m .shear wall width

Hw for one wall =4 m story height

4.13.1: Design of the Horizontal reinforcement:

D" Fx=Vu = 442.59KN
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4.13.2: Design of shear

The critical Section isthe smaller of :

lﬂ: ﬂ: 3.73m... ... control
2 2

hl: Ez 6m

2 2

d=0.8xIlw=0.8x7.46 =5.968 m

f!
Vc1: v ' xbxd

6

N

V, = x 0.25 x 5.968 * 10° = 1218 .2 KN (control )

6
v, - J fc' xbxd N N, xd
4 4% L,
Assume N, =1770.36KN

V24 x0.25x5.968 *10° 1770 .36 x 5.968

V,, = + = 2181 .4KN
4 4x7.46
2x N
||+ fc' + 4
fc' W( [, xh j hxd
VC3 - + x
2 M, I, 10
V, 2
M, 1,\_1618.4 746 s _
V, 2 440 2

=V =Will not apply
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Vs =Vn -Vcl
.= (440 /0.75) - 312 .3 = 274 .37

(Avh j: Vs 0.27437 — 0.00011
S2 Fy .d 420 * 5.968

(2*113 *10 °

= 0.00011
S2

S2

S2 < LTW= 7460 /5 = 1492 mm

(AVh ]min =0.0025 * h =0.0025 * 0.25 = 0.000625

A

S2<3*h=3*250 = 750 mm .

( Avh ] ~ 0.000625

S2
sglect — — 2f 10 in both sde — —> As =158 mm 2
* -6
%: 0.000625 = S2=0.253m
SHect ——> S2=25cm < Smax = 75cm

Use® 10 @ 25 cm cl/c

4.13.3: Design for Vertical reinforcement:-

An = {0.0025+ o.{z.s—lﬂj* i—o.oozs}* s*h

w) \S*h
*
A,, =10.0025+ 0.5(2.5— 12 ), 2" 79 —0.0025j *s*h
7.46) \ 250* 250

A,, =0.002513* s* h

* * —6
(mj _ 000625
S

S5=0.253m
103



Chapter 4 Structural Analysis & Design

S < L./3=7460/3 =2486.7mm
< 450mm
< 3* h=3*250= 750 mm

Use® 10 @ 25cmcl/c

4.13.4: Design of bending moment:

C> ( Lw j _ 746 _ 1 7760m
0.007%600) 4.2

length of boundary element=C-0.1xL,,
length of boundary element=1.7762—0.1x7.46=1.03m

C _17762

W= =0.888
20 20

Select Theboundaryelement =1.05m

Lw 7.46
Avs= = x — 5= x158 = 4715mm?
As, sl As, 0.25

y 1
Lw  2+0.85*b* fc* Lw* h/(As* Fy)
y 1

£ _ - = 0.05455
Lw 2+ 0.85x0.85x 24x 7.46x 0.25/(4715x 10"® x 420)

Mu = 0.9x Fyx 0.5x Asx LWx{l—(LD =
Lw

Mu = 0.9* 420* 0.5* 4715x10°° x 7.46* (1— 0.05455) = 6285.23KN.m
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Mu =4401.12-6285.23 = —1884.11KN.m

Design

So we don’t need the boundary element

4-12 Design of Stair :

The overall depth of solid slab of stair must satisfy the limitation of deflection

required in ACI for one way solid slab :

Min h =( L /24)

Figure(4-20) : Stair
L=plan length of stairs + 0.5 length of landing (or 90 cm whichever is less )
L=4.71m
Min h =(4.71 /24) = 0.196 m

Select h=20 cm.
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4-14.1 Load Determination .

Dead load calculation of q; :

a=tan™(1.55/24) = 32.8

concrete = (25*%0.2)*(1/c0s32.8) =5.95 KN/m
plastering = (0.02*22)*(1/c0s32.8) = 0.523 KN/m
stair = (0.155*%0.24*25)/0.48 = 1.94 KN/m

morter = ((0.155+0.24)*0.02*22)/0.24 = 0.724 KN/m

tiles = ((0.155+0.29)*0.03*27)/0.24 = 1.5 KN/m

Nominal Total Dead Load =10.61 KN/m

Factored Total Dead Load =1.2*10.637 = 12.7644 KN/m
Live load =5 KN/m .

Factored live load =5*1.6 =8 KN/m

g:1=12.7644 + 8 =20.7644 KN/m

Dead load calculation of g, : (for landing1)

Concrete = (25*%0.2) =5 KN/m
Plastering = (0.02*22) = 0.44 KN/m?
Morter = 0.02*22 = 0.44 KN/m

Tiles = 0.03*22 = 0.66 KN/m?
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Nominal Total Dead Load =6.54 KN/m

Factored Total Dead Load =1.2*6.54 =7.848KN/m
Live load = 5 KN/m?.

Factored live load =5.0%1.6 = 8 KN/m?

0,=7.848 + 8 = 15.848 KN/m’

Dead load calculation of g3 : (for landing 2)

Concrete = (25*%0.35) = 8.75 KN/m
Plastering = (0.02*22) = 0.44 KN/m?
Morter = 0.02*22 = 0.44 KN/m
Tiles = 0.03*22 = 0.66 KN/m”

Nominal Total Dead Load =10.21 KN/m

Factored Total Dead Load =1.2*¥10.21 =12.26 KN/m
Live load = 5 KN/m?.

Factored live load =5.0%1.6 = 8 KN/m?

0,=12.26 + 8=20.26 KN/m?
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4-14.2 Stair reinforcement Design of one meter strip :

a0

1 2 3
1 z
Al o .
IIII.-3 ) 215 (187} JA1 ; 1.2 i
A 25 a7
100,
|

108



Chapter 4 Structural Analysis & Design

Shear
na -4
e 24—
| L i
_:-"'-'-FH-F'—
..--"'"-Fﬂ-'_
| —"T1q
a7
Moments: spons 110 2
Mnr
B2 .
T e
.-""J- e
03 S ez e
— T —
32 [ 133}“"1 BN -
.“-H\"\-\. ---____.-"
T
e —— ;ff'ﬁﬂ.zl
05 2.5 233 m.'j uE.:]
I T T 1

Figure(4-21) : Moment for Stair .

4.12.3. Design of Bending:-

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

d =200-20 -7 =173 mm..

Mu = 39.3 kKN.m/m
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~ Mn
" b-d?
~39.3%10 °/0.9

=1.46
" 1*0.173 ?

R

m=__fy =_40 =20588
0.85 * fc' 0.85* 24

_ 1 2mRn
=<1(1- _
p m( 1 )

o=_1 (- \/1_ 2(20.588)(1.46)):0_00361
20.588 420

A'S 1 =r bd =0.00361* 1000* 173 = 624.6 mm?/m
Use AS 1 = 624.6 mm?”.
Use ® 12 @ 15cm for main reinforcement
A s = (1/0.15)*113=753 mm? > 624.6 mm?
A's min = 0.0018* 1000* 200=360 mm?®
Use @ 10 @ 20cm for transverse reinforcement

4.12.4. Design of shear:-

Vu=479 KN.

fJf.'*b,*d
fve=-Y° v —

 0.75%+/24*1% 0.173
6

fVc =105.94KN

Vu=47.9 KN < @.Vc=10594 KN.

No shear Reinforcement is required.
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4.12.5. Design of Bending:-
Calculate the magnitude of the maximum moment by using the shear diagram.
d =200-20 -12-7 = 161 mm..

Mu = 32.1kN.m/m

Mn
R = —
" p-d?
-3
R, = 32.1*10 /20.9 - 1.376
1*0.161
m = fy =_ 40 =20588
0.85 * fc' 0.85* 24
-1 2mRn
p==(@1- 1- )
m fy

o=_1 (- \/1_ 2(20.588)(1.376)):0'0034
20.588 420

A'S 1 =r bd =0.0034* 1000* 161 = 546.56mm?/m
Use AS 1 = 546.56mm”.
Use @ 12 @ 20cm for main reinforcement
A s = (1/0.2)* 113= 565 mm? > 546.56 mm®
A's min = 0.0018* 1000* 200=360 mm”
Use @ 10 @ 20 cm for transverse
4.12.1.6. Design of shear:-
Vu=29.2 KN.

fJf.'*b,*d
fve=-Y° v —

_ 0.75*4/24*1*0.161
6

fVc = 98.6KN
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Chapter 4 Structural Analysis & Design

Vu=292 KN <@.Vc=98.6 KN.

No shear is required.

4-13 Design of solid slab ( stair’s slab).

4-13-1 Determination of Loads :

=D 15em
Plaster = 0.02* 23 = 0.46 kN/m? -

Slab =0.15* 25 = 3.75 kN/m?

D.L = 4.21kN / m?
FromTANK L.L =10kN/m?

%o =12 D.L =1.2*4.21= 5.052 kN/m?
%=16L.L=16%10=16 KN/m?

qu = 21.052KN / m?

o N Figure (4-22)
For Im Strip in X &Y direction qu=21.052 KN/m
Lb =6.95m

La=6.25m

Lb 6.95

—=—-=1112<20
La 6.25

. Two way
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Chapter 4 Structural Analysis & Design

select h = 150 mm

b =100cm,h =15cm
d =150-20-7 =123mm

4-13-2 Designs of moment

— Design of positive moment:
La/ Lb=6.25/6.95=0.95

From table (12-4)
Case (1)
C,q.=0.04

a,

C,q =0.033

Moo = Cag * G * (LD
Mpa = Coq * Gy * (LD)?
From table (12-5)

C,. =004

a,
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Chapter 4 Structural Analysis & Design

C,.. =0.033

Mae = Cor * G * (LB

My = Gy * Gy * (Lb)?

Mapos™ (Mg + Mgy ) =

{(0.04*5.052*(6.25) %) +(0.04* 16* (6.25) %)} = 32.9 KN.m
l\/lb'pOS: (Mg + My )=

{(0.033*5.052* (6.95) %) +(0.033* 16* (6.95) %)} = 33.56KN.m

M, 0= 33.56 KN .m

apos™

Mn= Maws - 3356 _ 750N m
®
fc' 1.4
As, =~ —(b)(d)===(b)d)oorrrrrrrrrrrrns (ACI -10.5.1)
iy D)= 0))
As. = ﬂ(1000)(123) , 14 (1000)123)
4(420) 420
As,, =3587<410............. the larger is control
As . =410mn7
Kn = Mn
b* d?
* -3
o 3r3710° 2.465 Mpa

n= o oae
1* (0.123)
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Chapter 4 Structural Analysis & Design

m=_Y - 40 _o)geg
0.85* fc  0.85* 24
_ i (- |i- 2mKn )
m fy
0= 1 1- \/1‘ 2(20.588)(2.456) ) = 0.00626
20.588 420

Asreq=p* b* d=0.00626 * 1000 * 123 = 770 mm?
770 mm?> As . =410mnt

* Note Agp14 = 154 mm?

Useld 14 @ 20 cmc/c
As=770mnt

e Check for strain

Tension = compression
As* fy=085* f.*b* a

770* 420 = 0.85* 24*1000* a
a=15.85mm
_a 1585
“b, 085
~123-18.65

e
° 18.65
e, =0.0168 > 0.005

=18.65mm

*0.003

= Ok

M, p0s= 32.9 KN..m

b,pos™
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Chapter 4 Structural Analysis & Design

Mn= Maws - 329 _ a5 561N m
0.9
fc' 1.4
As =Y (b)d)> == (b)d)rrrerrrirrnnnen (ACI -10.5.1)
iy D)= 0))
As. = ﬂ(1000)(123) , 14 (1000)123)
4(420) 420
As,;, =358<410............. the larger is control
As . =410mn?
Kn = Mn
b* d?
* -3
n= M = 2416 Mpa
1* (0.123)
m=__1 420 __ 50,588

"~ 0.85* fc  0.85*24

1 2mKn
==(@1- ]1-
P m( ty )
0= 1 1 \/1_ 2(20.588)(2.416)): 0.00614
20.588 420

Asreq=p* b* d=0.00614 * 1000 * 123 = 755.4 mm?
755.4 mm?> As, . = 410mnt

* Note Agp14 = 154 mm?2
Usel1d 14 @ 20 cmc/c

e Check for strain
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Chapter 4 Structural Analysis & Design

Tension = compression
As*fy=085* f.*b* a

770* 420 = 0.85* 24*1000* a
a=15.85mm
_a 1585
“b, 085
~123-18.65

e
° 18.65
e, =0.0168 > 0.005

=18.65mm

*0.003

4.13.3 Design of shear:
La/ Lb =6.25/6.95 = 0.95
From Table (12-6) :

Case (1)

W, = 0.55
W,=0.45
V.= q,* La*W,

ua

V,, = 21.052*6.25 *0.55 = 72.366 KN control

V,, = 21.052* 6.95*0.45 = 65.84 KN

Vc= g b*d

*1000* 0.123 =100.43 KN

_ Jn
6
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Chapter 4 Structural Analysis & Design

® Vc= 0.75* 101.24= 75.32 KN

dVe >Vu

.. No Shear Reiforcement Required
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Chapter Four

Structural Analysis & Design

A

-r

4-1 Introduction.

4-2 Deter mination of Slab Thickness.
4-3 Determination of Factored L oad
4-4 Design of topping.

4-5 Design of Rib.

4-6 Design of Beam.

4-7 Design of Two way ribbed sab.
4-8 Design of short column.

4-9 Design of long column.

4-10 Design of Isolated Footing
4-11 Design of shear wall.

4-12 Design of Stair.

4-13 Design of solid slab.
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2. Building Code Requirements for Structural Concrete(ACl 318M-08)

3- Si<Yl 2SI ( Uniform Building Code 1997) (UBC)
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APPENDIX (A)

ARCHITECTURAL DRAWINGS

This appendix is an attachment with this project
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APPENDIX (B)

STRUCTURAL DRAWINGS

This appendix is an attachment with this project
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TABLE 9.5(a)—MINIMUM THICKNESS OF
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED

Minimum thickness, h

Simply Oneend | Bothends
supported | continuous | continuous | Cantilever

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

Solid one-
way slabs £/20 £124 (/28 £Mo

Beams or
ribbed one-
way slabs £N6 tM18.5 er21 L8

Notes:

Values given shall be usgd directly for members with normalweight concrete
{dansﬂz W, = 2320 kg/m”) and Grade 420 reinforcement. For other condi-
tions, the values shall be modified as follows:

a) For structural lightweight concrete having unit density, w,, in the range
1440-1920 kg/m?, the values shall be multiplied by (1.65 — 0.003w,) but not
less than 1.09.

b) For fr other than 420 MPa, the values shall be multiplied by (0.4 + f}, f700}

(MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR

ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED)
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TABLE 9.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

Type of member

Deafiection to be considared

Flat roats nod stpporting o attached b non-

tructural elements tobe
ke s o b e

Immiediate deflection dus 1o ve: load L

Floots not supporting or attached to nonsirue-
tarill elemants kedy o be damaged by karge
deflections

Immiediate deflecSion due 1o [ve load L

£/360

Reat ar floor construction supporting or
attached 1o nonstructural elements ikely to be

damaged by lage deflections

That part of the total deflection coouring afle
aftachment of nonstructural elements (sum of
thie kang-tism deflection due b & sustained

Roat ar fioor construction supporing of
aftached Yo nonstructural elements nol fikely to
b&dmngedbjhrgﬂuahcm

m&whmmmmahw
addsional live lad)

{480

£/ 240°

* Limif nict infanded i saaguand

T

uhundmuﬂmghqﬂmﬁiﬂufuwsﬂm

should be checked by suitabis calcufations of defkection, includi
cambsr, consrucion iolesances, and relabiity of provisons for

wifed deflections dus b ponded
inage

mwmwhmnmmm&usmksﬂihﬂmmﬂmdbymmdeMBdhmbﬂme

wmanis, This amount shall be ditsrmined on basss of acospled

it 1o thos baing consdlned

anginesning clata retafing 10 time-deflection charachnstes of members m-

¥ Limit may be auceeded i adequate measures ara taksn % proven damage 1o supporiod o aftached clements
¥ Limit shall ot be greater han iokerance provided for nansiructual elements. Limt may be excaeded i camber is provided 30 thal ol deflection minus camber

does rod eacacd i

(MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS)
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APPENDIX (D)

ELECTRICAL DRAWINGS

This appendix is an attachment with this project

APPENDIX (E)
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MICHANICAL DRAWINGS

This appendix is an attachment with this project
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Table of coordinat

Occ. Pt. 500 N 2945. 4931 St
E -2796. 4554 :
Back Pt. 499 N 2988. 4569 Bs
E -2834. 2190 :

Point Angle Distance E N Description
1 3.3729 64.76 -2792.36 3010.13 C.W

2 21.4748 84.72 -2765.00 3024.15 C.W

3 24.4549 88.62 -2759.34 3025.96 C.W

4 28.1116 91.17 -2753.39 3025.85 C.W

5 34.0955 94.84 -2743.20 3023.97 C.W

6 36.2119 95.59 -2739.79 3022.48 C.W

7 38.2157 94.92 -2737.54 3019.92 C.W

8 69.2544 86.75 -2715.24 2975.97 C.W

9 69.5459 80.77 -2720.59 2973.23 C.W

10 81.5527 85.23 -2712.07 2957.47 C.W

11 88. 1052 65. 80 -2730. 69 2947. 58 C.w

12 91.1917 67.66 -21728. 82 2943. 93 C.w

13 190. 4617 40. 72 -2804. 07 2905. 49 C.w

14 202. 1652 32.94 -2808. 95 2915. 01 C.w

15 186. 0309 25. 61 -2799.16 2920. 03 Cc.w

16 158. 1631 23.54 -2181.74 2923. 63 C.w

17 146. 0528 23. 60 -2783. 29 2925. 91 Cc.w

18 141.5638 14.70 -21781. 40 2933. 92 Cc.w
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19 18.1932 94.14 -2743. 43 2956. 45 C.w
20 87.1932 97.33 -2739.19 2948. 17 C.w
21 85.2434 61.92 -2734.74 2950. 45 Cc.w
22 92. 1640 65. 64 -2730. 86 2942. 88 Cc.w
23 80. 4950 23.12 -2773. 63 2949. 18 Cc.w
24 15.0347 33.75 -2763. 84 2954. 19 Cc.w
25 333. 4611 12.87 -2802. 14 2957.04 B
26 333. 1839 26. 25 -2808. 25 2968. 95 B
27 344. 5238 26.84 -2803. 46 2971. M1 B
28 342. 3254 33. 21 -2806. 42 2977.18 B
29 345. 5441 33. 61 -2804. 54 2978.09 B
30 343. 4918 39. 92 -2807. 58 2983. 83 B
31 340. 3523 41.57 -2810. 27 2984.70 B
32 353. 2914 41.87 -2801. 21 2987.10 B
33 352. 3354 43.75 -2802.12 2988. 88 B
34 11. 0258 52. 40 -2786. 41 2996. 92 B
35 10. 5614 65. 24 -2784.08 3009. 55 B
36 25. 1433 67.41 -2761. 68 3006. 52 B
37 32. 3353 81.63 -21752.52 3014. 29 B
38 41.0927 15. 86 -2746.53 3002. 61 B
39 41. 3911 16. 25 -2745.78 3002. 46 B
40 44. 5656 69. 74 -2747.18 2994. 85 B
41 57. 5841 66. 60 -2739. 99 2980. 81 B
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42 96. 1153 48. 88 -2755.84 2972. 69 B
43 50. 1524 61.69 -2749. 02 2984. 94 B
44 38. 0320 93. 49 -2763. 48 2987. 61 B
45 53. 0954 52.18 -2766. 40 2988. 15 B
46 15.0732 32.178 -2787.90 2977.13 B
47 32. 3537 25. 52 -21782. 11 2967.00 B
48 341. 3339 10. 93 -2799. 91 2955. 87 Cc.w
49 9. 0509 13.40 -2794. 34 2958. 72 C.w
50 4.5222 41.02 -2192.917 2986. 37 B
51 16. 5851 48. 44 -2182. 32 2991. 83 B
52 23. 3053 43. 60 -2719. 06 2985. 417 B
53 11. 0256 35. 17 -2789. 71 2980. 01 B
54 359. 3226 43.52 -2796. 80 2989. 01 B
55 358. 1435 45.59 -217917. 85 2991. 06 B
56 334. 2448 13.07 -2802.10 2957. 28 C03
57 333. 5447 19. 34 -2804. 96 2962. 86 C02
58 345. 4526 26.83 -2803. 06 2971. 50 ¢10
59 357. 0541 14. 34 -2797.18 2959. 81 C04
60 12. 0441 16. 80 -2792.94 2961. 82 C05
61 354. 5809 28.23 -2798. 93 2973. 61 C11
62 21. 5337 19.93 -2789. 02 2963. 98 C06
63 32. 0207 25. 49 -2782.93 2967. 11 co7
64 21.2513 29. 21 -2785.79 2972. 68 C08
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65 14. 3451 32.90 -2788. 11 29717. 33 C09
66 2.523]1 30.18 -2794.94 2975. 64 C12
67 2. 0021 39. 1 -2795.07 2985. 18 C15
68 11.0223 35. 42 -2789. 67 2980. 26 C13
69 15. 06959 31.172 -2786. 59 2981.90 622
70 5.0610 40. 95 -2792. 81 2986. 28 C14
71 9.0612 42.94 -2789. 66 2987. 89 C19
72 15. 3305 47.12 -21783. 82 2990. 89 C20
73 16. 1015 47. 60 -21783. 20 2991. 21 C21
74 21. 4410 42. 41 -2780. 75 2984. 89 623
75 22.2102 42.94 -2780. 13 2985. 21 C24
76 0.5639 46. 52 -2795. 69 2992. 00 C16
77 6. 3536 49. 35 2790. 79 2994. 51 C17
78 10. 5100 52.07 -2786. 65 2996. 63 C18
79 18.59 35. 22 -2785.00 2978. 179 C57
80 25. 2859 40. 20 -2779.16 2981.78 C25
81 26. 0450 40. 76 -2718.54 2982.10 C26
82 29. 0354 44 .14 =2775. 01 2984. 04 G217
83 31. 0549 46. 64 =2172.31 2985. 43 C28
84 32. 5507 49.19 -2769. 73 2986. 18 C29
85 34.3312 51.78 -2767.09 2988. 14 G30
86 28. 2851 49. 31 -2772.94 2988. 83 C32
87 26.0727 51.15 -2773.94 2991. 41 C33
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88 22. 3315 66. 46 -2770. 96 3006. 87 C36
89 30. 5727 69. 42 -2760. 74 3005. 03 C38
90 27.1948 10. 61 -2764.04 3008. 22 C37
91 35. 2228 11.76 -2754. 91 3004. 01 C40
92 36. 3932 68. 24 -2755. 71 3000. 24 C41
93 38. 1421 64. 86 -2756. 31 2996. 43 C42
94 89. 2752 98. 73 -2762.04 2997. 44 C39
95 24.0917 99. 51 =2112.25 2999. 46 C34
96 17. 3844 97.175 -2718. 95 3000. 52 G35
97 36. 1408 94. 54 -2764. 22 2989. 48 G31
98 39. 1419 62.10 =2151.11 2993. 59 C43
99 43. 2339 61.84 -2753.91 2990. 43 C46
100 45. 4145 67.88 -2747.81 2992. 91 C417
101 48. 4251 53. 31 -2748. 88 2987. 21 C48
102 45. 3600 98. 417 -2754.58 2986. 40 C45
103 41.4753 95. 94 =2759. 11 2987.19 C44
104 36. 1408 94. 54 -2764. 22 2989. 48 G31
105 43. 4125 91. 56 -2760. 84 2082. 178 C49
106 49.5702 49.97 -2758. 21 29717. 64 G50
107 95. 9911 49. 06 -2755.179 2972.93 C51
108 57.0436 97.175 -27417.98 2976. 88 G52
109 57.4743 66. 47 -2740. 21 2980. 92 C53
110 53.1733 67.14 -2742.53 2985. 63 C54
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