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Abstract

The idea of this project is the structural design of Faculty of Fine Artsin Hebron, which
includes five stores. The project will includethe construction design with all details necessary
for the building.

The architectural design of the project based on multiple steric blocs distributed
consistently in terms of aesthetic and functional purposes, as well as it has been designed in
the form of distributing blocks that provide comfort, ease and speed of access for users. The
importance of the project can be observed in the variety of the structural elements of the
building such as slaps, beams, columns, foundation...etc.

The project - God willing - will be designed using (ACI ) code and we will use some of
programs of structural design such as Autocad2010, Safe, Etabs, Atir...etc. And we will use
the Jordanian code to determine the loads, and we will refer to several references and
graduation projects for data and design calculations. So the project will include detailed
structural study, analysis of the structural elements, expected and calculated loads, the
structural design of the elements required and the preparation of construction plans.



J¥) Juadl

dadial)



Ja¥) Juadll
dadial)

£ 5l dasis
£ 5 pual) il aa]
£ g odall Al
£ 5 dall AlSiia 3 gan
Silalosall
£ sodal) J puad
£ gdall el o



£ 3l dasis

oS Gia LSS laadle A8SH 5y g Adan Slaf il B oLyl sla i
) dpead Julial Bk e Aduall L ddasad Al ey be o Jeany gl
OIIRCHR | 0 G 1 o N W DR 1 T R COVON W, T - T [ om

\L‘ll.‘l.'L:\.Mj ;ll.i_g.m-n e In.hlﬂ !..433'._3_-.3 tn I;Jll.‘l Ell__;.n.:l \E‘.J ﬁ.‘lﬂ] Ih:.ll.m.I‘}” ._JI._"‘:.j ?'_“J..‘:.H Oy 4 __;I.‘l.'a:l...u:'

il E PR TR CA-RPA A P 1 P PSS Rt O [ PO g DU 5 SV PN 7 e

ada Jaf ey Adbie e e aatiay Lag lall jallie ZElS 6 Ay, el 4lalal cu

sladl il 5 sem pe AL A Uiy La JS Batl Jle ff JS oy aw cililiall 5 ilalial)
Saaall

lfes alall aa 28 o AY foa e skl g abedll Y ain g8 s a2kl dia LYl oS

e et alall SIS Coa QDL (el f g die Cpeleally el e AL dle 5 Adle

S g el e L Y pakl allaall ada el IS ey dalesall b dpaetl) ciludal)

G elaall el 8 samny L aladll Gaaiade 805 4l adadl Al e S Lagll Sy S
c Llal) g Amalad) il jall dgle a8 o3 el ada Liald 8 gl

f.i Cya g i.g_;'.mujl Callalas ol & fmﬁ‘_\J:l‘._'. Las Jju.jd'l_g E.‘L.u‘:-“.”ﬁ ;l-_.l:'lL:u}” _yaanlinll E_J_gﬁ Cus e
Cllaba el et B gy SLll) 5 sl gl elgiily el e el pabiell sl apea
all WSy JalSie g g e g AN Jal e ollh g didanl dslay)



£ s dall il aai
Ay lanall il aad)

Al 5 jliaadly BN Calall Sl Ll Cuae Pl cadl s jlial sda S

Cilllaiall g sl gl Biad  Cusy bl gall oLl 5 Ao lenall il e aadl 1€ Al Caay oY
Sokena) alding Al Adleall gl 3 AL ol T eli S Ldal e ) dakald
L&l oy ¢ elgalgd) o ol gualially Thlnd KN IS e L Bas Lgde Juay

. -I:'l.‘l.nl'i .___'Ju:ll‘_g.\;‘__}'l_mnn j_,_‘.l'l __;_,E u"ILE' l_j.'l:'l‘.ﬂ_\d.ﬂl_‘h ;,é;__]lmd—‘m
FIFRANHETSY

Al ot L Loy 8 oS8 o ATLS) ey Ganl) B e Jab
s alic ay)iy Adhaal ayliall Cudidl Lol Gl sl e 3l s leall ol -
) 5 slenall Jaglaall wa cauliy Loy cctillabaaall _le A5La!
Ab ol AN paliall apecdt e 5 il -
CAabad) bl Ll jo 8 e gleall Lay g (Gaddat -

&JM M
cilaall aaaill 138 el Eua A el Jae G Giad) S, sty

avanalll | padlly g o Lol ;;Lnl)”l Jale kel e E‘-"LS”' C—‘@L‘-“-—“ sraliall o Ay jlenll

yoalinl] 538 precatt IS5 4y jlenall il o (30 Le 5L gealial a3 i LY



&JM’I alsi, 4 gda
Lgllaal Apuvigd ASlay) clhladl dae) e g ogpdal) 138 3 Aud il sl Cige

praleaill pa assloail ada LlSEl clge sn e Bagagall Ll 8 A8l) sl Calisd
Jisss 3xall &y Jlanall
lalocal)

. (ACI-318-08) 4ibiaall ALyl auabaill b S5 5aY) 2 SN sl -

(Etabs Atir, safe) W) el g Jalatll meal p plassid -

Microsoft office Word & Prezi (e 5 Al za 5, -

£ 9 el J gucai

:_JAJJJ'“&E‘-“._‘,J'UJC-EJ_)M1 (KT ‘:?‘j:Lﬂ'

J 1 el

& sl fe dale G

el Ol

g soiall 5 jlanall Caia gl

sl Ll

pealiall a3l il Coadll g oJleal g ALA) ealic g fias Lep g piall A4 A )
sl Ol sl

ASLEAY! jealiall LAY aacaill o Jidadl

© oekadl | Loail

c Sl gl g el

10



£ s pduall e sl

pe Ll gy 4lendl algll e laa e oSED g A e cllabadl Ay -
& 3 el

saeeYI€  pualiall sda il o) AR il LKl ASLAY) el Al -
Colall Biays posmsel (solenal el aa adhiay VOJSE GlacYls sl
Ol Jale 5 salaiy

Ll 3 fisadl Jleall yaatg Aala) pealial jlial -

Ol il e ol 08Y) aliall marat -

Adbaal arealll el &k 0 asedll -

ol Al gl A leanat 8 Al ASLANYT pealiall Ananll cdlladl ey -
sl LGN etk

el U U e g g sl Jlael i praa gy S J g2l

]

e

i

| B e )

()dj-h.-
(7 ) ol Jeail Pla g gyl ia) Sl

11



A Juail

EJM ‘_HsJLM.qJ\ i...i.a.d\,]\

12



g.im Juaaidl)
£ opiall o larall i gl

i

Ladie
£ s odall e daal
£ 5 peal) a8
(eiaall 4G Lblisad) Ciag
clgal ) ciuag
s Al ciua

13



dadhal)

i ey Joi e oot s Sa Jal jesie e o5 e f Lite GY el Al
Sl G dages Lind) S0 apan dla el sl b Sy Gua g jlenall apacaill Al ye Y
S s som s all aa el i Ldal e o) Adkaa) ol g il ) Ga
238 b oTig ¢ psbaall s baaetl allge aaty Dogllaall aladVly el il et g cdidl o
Al ) LA (e La e g JED  AS a5 4 genll 55 LY A 3 L) duleal

pracill Alee 125 Aledll L )sem Leal 54l (s otandl sl s e (e el amyg

Al Jeal) e laldel lpeaiload s ALY abiall sl aoad 3 Caag A Ly
Sle doeat Y ey gl B WK, JeSl e o el S s Bae Jal e 2
Lol K8 sany 53 5 lenall aperatll G T iy ((ASLET Aaalill g A Jlendll dalill ) il
g 4Bl gl I ahall e Y ddbad) cldladly cailla gl BEan jloeV) e il
Jinl g A egilly el aoL) Al Alead o3a Sy Aoglladl sy cle) il Gda

dad yaas I Cagd Al LAY apacail) dlee §a5 (5 slemall araail) Alee e elgmVI 2my

Al eabial oia Ll e e ) diba ) Jla e slde) ol Leeathiad o ASLANT alial
Al W JelS 8 Jlea¥ Jism 0 Ll Y Jleat) Jin e g 6

14



£ g pdall 08 das

Ladine dals 2at dogen o ellad ad€ 5 uladill Le g8 5 Jdl DA

Ay Juad dal o glladd (s sl 3 55 Loihie 4 Cleala 5 SUS Sgap ) Aalld

adse Sl aga g Jall 5y pladl 5 Slical gl Jomily 5 pdiaall Sl JS ) aulal
Ly & Joalall okl 5 addatl @all clilliddl el ¢

s W pSa al CalaaYl S Alias 98 A saidl Jex g g el 3 S8 yadlig
S Ed sk Oe g apha G Cus | malall Gilllal) gl S laliall ases
JS dgids o) Sleadll Leob £ 90w e e S A oae e S (e daludl
lsle & 5 phall oo = giiall (m V) Aaled dalie 3180 ayacstll e Bliinall dalall e couilie
e

ol el Jab gl ey el et Je bl (S8 S5 5 IS a0 calS
et s Ll g oLl alatl s el dadl g i Jiae Jie il 8 By

EJ_;.J-AJ.'I t.iyl..i.ﬂJ

Bl ol gas Aild Aling 4d el 2 o el ad el Al o ity 4li g g pde ol prenad
5 Aalil sl Clead Gy Akl b sl Aalid g @l il W jeall adgally ol
(e araall Bl e lwiy Calls b - kel apecatll Lealidle

da gkl V) Clalial mandi e el pealie e ddde 56 ellae] cany Ll

E.ﬁLuH CI..I*_JII nll_-ls:'||_3 i-;.llni._'.:h.nl'l g"l""'“'lil' tan:l_.}ll ;3_1:-:1:..5]] \Lil..a.‘l."n.lllj E_J!I_,...ﬂl_ﬁ t;j.g.“ ;-E:bl'-ﬁ- l.f-tl-]I

15



A5 e e Ay w525 Ly Ltale aly (JCAI Alliie p2 e ) dald

phsedl pa g gyl Ale 5 By laglad el D San Chgw Ua eal duse ")
slel ya Sl g oY S5 pe Ludlaia ALY Y Jpey S5 38y i gas (530 5 co i) 25 53
Al Zua e calie S load sled e d o Jleadl L pd Baaty il dda gl e
s Dl ,ilS s Cage g cleliy (ilSe e el el 3o ol Mg Y1 L) (3 sk g ody gl 4

5 A land

dsall dysa sy pa 1(1)

16



£ 3 pduall 23 g

t.i_}.ul'l I..LﬂJ

Se Al diall Cigia M i A0 sl diae b g g pdall da il a Y) daldd xse ad

e el bl (. L) e Shag g JByX (. o) sk s
Jial) Ane padty Jlall Ailaie el (o )ed) pha co leeli)) aduy cu il dag
Lal 3,

;jjJLHhJEhFJ‘ilwéy&jdlﬂle‘jF}\ 31;_)1“1._’&__]3”:‘.1&;;1.“&1.]3_5
el pdgall - QN — g jal Al Cagia - el

#Lal
ouadd) gzl A4S ja

Go IS 8l A e cand ) et 8 degall Jdgal) e el g L) AS e A e
bl b dusy Al dpa gy canlii Sle) B Y ded il el e uadll y 2Ll
gl el g A genlly Adlatiall arersil

$ L gl

A adsally sl Sl o 3 Sl e g elimgeall e e adsallh o gaglls pigall i
Liswad AL0S 3 e

Agdl) A gl
S0( - ) o lez s B asiadl Adlie b Al &gkl Jane o Zus

17



dg giaadl JUad) Jghaa chaas

Al (L) AalW alai Llud jed 3 il jllad Jglan Joee 0 o G

e iy Cila sia LSt Lea ol ol (DB Cala Citimat Cua (il g3l ol 8 JAD diae
Slasy clala Tty s Yian Legb 5l &y fanall okl o iuiag Saciall adigal 38 olygia il
Gl gl e Lelali Al Andyl (DA e ol e A jlaee Al LSl Ladi Lad 2l
A lendl L5 ¢

fiy V) daglal |k Jlied) JS30 e LIS Dldel adiny Agunigd 4S5 A il
ey { L ¥ A o de jpe poge fie tall Vi) Aaillall daliaal

e N (il

dgaldl by Jiae Bk e 4l sl dbg pae ot Gl e dal
Gioh Ge Gkl e JEN e g U Cgute e Ll Jau Gue o odaae g Al

. E'l_;.‘lﬁr‘_g e Liasll

18



f e (aalall 13a S =y
C T =
I TE W IR P Sty P
CAal S g Loalsll -
T T PR €| L PR

‘__'.J.I:'l_‘,.'la Sikel -

a1 Gl ik 1(2)

Zd_g'-‘."'l Cialdal)
R RSO, eVl NP LS TR O UL () b A 15 dali,

19



C N Gl Lalass 1(3)

1) gl
oM s scliadl Gk e 4l Jsagl d gy e s b el 138 dali

20



D e

s 0 Sleli -

e
ey
B sl s 1 (4)

:131531 E:'Iln

caeliad s 215 Byl e 4l Jseasl A gr s i b cadall 138 dali

ts Gl o S
) ad -

| L T

clolanl da & -

21



&) sdigadell -

o Lt

il bl bba 1(5)
DA Gl
elead s 21391 B3k e 4l Jsea gl o sx 3 i b el 13 dali
:‘:l:- qua.'ﬂ | o Rty
EJLJ‘)“I I‘"""é -

JR ) L YT

f_“i_l.'l_l.ﬂ .L-!I.".:h_j -

22



o) Gilall Lalads o()

e FESEY) f...i.n.ﬂJ

e 52a5 sl e J¥) g Llal) et arasd gl e Al cilgad gl o 8 ela Y

138 5 tigal o) LSt 3l g cale) il Lengs ) dida gl (DRl el L b Alasall A5l o

S g oAl 13 Adda g wa canlit (g 00 Y g Agal g Lo el N clail Gllal A e Sl
gy cualial (A e

23



;A Al Agal g

W LLLWA BN

A el Agal o 0( ) s

sded DRUN, L el ot I Jand) el Loy At ) Agal ) s dgal gl ol a2
Cile ] b Lgpean Al Aids gl oAl Sey s e 1385 Aeadial latill Al ed 5y Agal 4l
JEI B Jalall ssas clgal ol 5 leddl areddll (DA e ke pogpdall i dy
o Jlall alidg Aga e latilll plge juadl jaall e fpe 8 pladtald Tl LS A Ay
Cun pnialfl g 2 la 0 e G sSal Auala 30 S alaand il Ao 6o Laag L. al Aga
Selial 50 b agd Sl o3 Jie G 5 AT g feg dga e Yiea Bgal Jloda e il
5 ppead s i el Antl i s 45 Kl (e cilal] 13 Al

24



Ay siad) dgal o)

S.LCLLEVATION

A giall Ggal N 1( )

oAV e A K dada g cadial e Ja taa g (KN sDal Laadl dgal ol w3l el
saliad J2) e el Gl dldied 8 G L el gl Jualadl Gl bl Jaadl Lad
LISl g dgal ol 8 colanall Alaadle iy IS, ad @ o ) Gl ol Loikis 8 el

B deda JSaiby cn ol b i g

,Calaalall LKl Josiall JEaN e Ju ails dgal ol 23a 3 Lia bl At Al U

25



L i) Aga 8l

F.HFYATN Y

Al Agal ol o )Jsad

5% aldie] & Eua aalil ph Le Jd Les (30 shall aad 5 0l dgal gl 23a D Ll
Cileal i 5 call Adlead) daall i 13 o Cua ad oY liga 6 LIS B ghll 8 eal gl
B el al fee i S5 Glda JS1 ida ) Ciagll o S0 Lia

sl (K2 e cadiall IS slaie) 0 Cua Lgab el gl gl Jaadl dgal gl s3gd Laf Ll

LISl g Agal gl & Clanill dlaadla oy o, 4t i o il Gual g Lilie b elull
Dofea JSARD caa b gd Lyt

26



0 agal ol

O EYATICN

Ndgal o () U=l
JAI5 slay LS | Lgpng o il ol Lei el (DA e dgal gl 03] Il LaadL
alatil) dalail aaad e Sliad w1 eall aiell el ey o3 A )5 481 )
RS U PEQUPE EL N PR PRGEPRCH I T PP TV ERN [JOPRP- CLREC I I PRECRA
pe el B Snd) e Clid 353 gal il dialy uddl elan AN gl st o
oY) Aale

148 jadl Chea g

B Jats 38 5al o cJalal alatl il g ja e ol s Bae WISST 3K el 2a
) el B S 88 aga g aaal | i Gale JS0 ST Lgdala 3 D 2 A e A8 el
aal o) Gl Jaks A A< ja Y e el Jals 38 el daally W L 1a0a) a4y guia g sl
Adbiaall (Bl ghall s Le dand ) 48 e

G0 Aghaall A8 all A AS e Akl A8 1 ples Al B ) AS el
seladly 21 Pl e a8 Gl gkl o Al ) S al e e Gkl 3 o el

27



Gl shall Jals 4@l A< pal S o jeu Ma g Judd b 3aaete SUT 32l Ll Cua dl 5<0

(D J0 [ RSO YN PR TV SV [ - LW

e e
il T
mmmmmmlw
I O O =l SN

SEUCIIH™ AA

Section A-A () Jsal

H_u_'ﬂ e _PTI __-nS.n l__|_-=- t& :_u.:_gg .__‘.“"_III JS..:.‘.M

=nm > F | .
"-ﬂﬂ T I L .

SM OISR

:Section B-B( )l

28



Sl Juadll

Aay) gl



Y Juadl
ALY Ciua gl

-

daiBal)
ALY maall Cise
el B ALEN) pualinll 4 e el
iland & LAY
ALLEN) pualinl)
aaall) Lol g8



Aadial)

B pal) s il 5 IS Bl e Y el JolS) 5 jlend] Caa gl (DA

3 Al o gl g A jleadd) bl e Sl 3 SLEN manaill b5 jbanall sl

Juaalfl 488 4l Cam SLAY) peabiall 4dlS et ol IS0 LY arecaill Adiag

Slleadl ldliia ol by liay jealiall oda 28 Chiay ooy b 5 lede fw A
co il pae g 5 lanall el o Laliall AL@YL g g pdall 3] dpnigl

,‘,JL.‘L‘__H']MHL.N
Lowigll o) gl anen (e Sy e Lite gl (I b S ALY apeeatll Cing

sl e A Jlaal Lady Gy 8 Jleal (e G il O fgadl peal agliay ALyl
Lo ol AN ealiall paad py AN o o8 g Ll J3Y

Al Jaas o3l 24 ealiall alilie jlid) e 4idat i Safety ) ol

Leie Aanlsll chaleal o

S L pall S 5 AU A alalia s bl o ge (3 5k e Leidas 2 2(Cost) dalsal

Al e aadnisy

. Deflection)( 2l 3 bass ol it Cua (Serviceability) Joiall el dmMa -
gt 5 jlesall il le Wla gy Al (Cracks) ol cua

Lonall dleall ol gl 5 20 -

el A AULEN) paliall 4l il sl

Sun casanalll g Jladll Addee ALY as Ll Can ages i e a4l Al ol a0

sealiall B 5n my SIS ladl clilee e K Lo el Y Jgea) (Sa DA e 4

Gy il asesill (Y Jpeadll paie JS o dallgl Jlall anaty e JS8 AsLAY
Asaliall Jeall 33 5k



Jlaalit

Loie JS5 4 Jmall Jassgll (e f alils (po Liie (g olily 30 il o <Y ganll

A jiad las dibiie 506 A Gl paall e dibae JIS305 p) el ety dtaph cue

aren Ji oo Lol dglssy) dleall didag 85y Aibde Jleal 3 ails Dla Ll (ya ety
coaly Y Y Ll gt m ey o (S AT JlaaY!

A Aa s Al el G s el oL jliaally ladal iy A Slealt aal o

AV B 5 Y 30 g 2Ll e Al e Jlaal Ll
dgall Jlaadl

Gua daxdiid) bl dge 54 e sy 53 S il )5 e aad Jal
Sl Al (il IS5 el a0 Jleal b 30000 O jagall 5 AALEY) pealiall apen sl
alayl
IS g Aananiiall o gall Ao gl ALKIL Blat: Lok

() Jsaad
Zardtioall o gall L gal) ALK

o) 48500 - ire = -
. Stk Babad Juleiiall 8 40
22-27 10 1
A5 pall 2
;.L..ﬂ:m i) 3
12 s glal 4
5 el 5
M




dgal) Jlaady)

O oSer as ad P slisd g e i ) Jlall o dall Jlall
lagd SLena) dida gl g Lol e e e o o Al Jleall aaad A8 jate Al &
o aldel cual gl Lial) daall Jleat Al JS 6 Lo Jpanall elidl 40 st saley e jal

sl Leatoaa galas¥l o 54 -

slinall e 55 i gl e Loy s jeals Akl JalYt -

NV 38 5eally gl SIS AV g e LU jaen oKe A AL Jlal -
G (=) Jsaaly cdondl g s jeally Y1 5 A 3al S gl Aba) e ASE)
ce 1 a0l Caea i) alaand e g e faldiel dgall Jleal dad

Agiall Jleay!

.JLAA"}“I n-_"nl_g I.HM:III e _JI-I:'I:-‘JH ._]:'m.L L.lt.‘l.-:l_ _]1 \—'I.‘L:'lu:ljl L_jl-n.\ik” ‘_].a '\ﬂlﬂ t""lll JA

gl

o B ite Alganll ada 0y el dad o delaie JS2 Ae jse Alges £l M S

-r-Lu“ e_j}n *-F‘J FIE|In| E:Ll"—jjl 3..:-__;....1 ‘JJ!I Vol EJI}AA.“ PRI .‘l.‘l.‘n:'n;n tLa“.-_;'E'I tﬂ JJ__'I_JE:'. \L‘__l.:.. tm_}‘ﬁ”
El._l_)jlij_gu.u: njlmij;u|ﬁu_uuu}cj}aﬂjﬁmlﬁjﬁja@.hj ﬁuﬂ1_}uﬂﬁ_‘s
Sl Y la alian 3y e A8a W gaay Bile lgie Jialaiany A ASealind JLea¥) (e



adad yall g lgmand (Seall aSLewdly mBI _ansll gl Jo el =Bl dges a3 20
laleie | zal Jual i (Sars o B Algeal pumlall mhdl oadly sl mha e gl VL
A ) e
ad mhau e slindl plis ) -
2 ol Jadlid] ym pmall smdaldl (e -

ce Y 3 Cun el s e gL N1 o B Jleal dagd gy 0 Jgaadl

() Jsaad
ol mlas e gl N1 Coa B Jlea] dad
z st (h) ) sl e Liaad e
(kN /m?) ()
0 h <250
(h-250) /800 500 > h > 250
(h-400) / 320 1500 > h > 500

S A ¢ ) =l el gl et ey Bl g B Jleal Jpaa ) lolod
B Jleal a5 il all lagig (a0 )

_ h—400
© 320
S = 900-400 _, g3/ m2
320
JN A

s oS o ey el g e ey ) Al e geall e JY N Agaa o

v Y1 Lo il aly iV ae 8 pmte Mg ag JLN oLV ) il 6l ol

pda nlajl LalSi Lonal 8 Aiuall JlealYl 40 3150 Algeall Jasi iy elidl 52eld sl Cogaae
Al 3 AL geadl ala Y Y geall



Lif as Jdsall (e de pane ) lolou) &S A€ol A0 5050 Algeal a0
gy Lisdl adge Ay a3 Al e Lisdl dikieyy Lisall 4l oY sesll ¢ sana
Aveal g ISR g oalad
sdalaadl il Lasy)

pren Lo ing cadall Ai@igal ciluall Jae e Y Aglay) Au ) B
Jilaty  Aabgal sliady jeiaally A Al Ay adsd cliSil A L A JleY)
oovigall 4 M Le A€ Lde ol v A AN Copead Al phay gall Litea 5y e gledl)
el Sl aseanl 4. U1 (Bearing Capacity) 4l Jeads g e Jgeasdl @ 5L
oa s JS e S (5l a8 gall Ay il Jeali s g8 cuilS
opiall 4 gSal) AULAN) pualiall

Ej.nﬂ-lhrt_g ygeundl S R i._"..l.ﬂl.l.ljl PETY E"hi g té_}ﬁu.“ le i g d_‘l,u.“ Jam g
Mo g g Ll ALl o) jaall

Ll ALY pualiall e miag () JS



Pl jalialle 5 lall (5 sing g
i dad)

lede 5 gl Jleall cusns doad I (5 gl Jis o 5 polall A8La) pealiall e 5 le
ol g Y Lgm gas 90 c2ae W5 o pand gy el Jia hal) 8 Alalall A0Y) pealiall

L Lo ¢ Aaluad) dabe dd il e Jlexiull dadld sane o il gl ol 2a g

Sy sualarl aal ol slatyl el LNl g fpalatil g aal g alat] 3 Aiacadl)

shle s g gl diaad M N Al loal o olaml e de jhall UL Hlaau
s

© & a5 (Ribbed Slabs) 42 jall ™l -
. (One way ribbed slab) sl gl slam¥l iy Craall Silaie -
.(Two way ribbed slab)  palas¥l cld Comall Clsic -

D Ay (Solid Slabs) dieadl Sl -
(One way solid slab) sl gl slamyl s dacadl Siskall -
.(Two way solid slab) jpalasy! s Laadl Siaall -

:(One way ribbed slab) 4l sl sladyl <l el Ciiis

okl e i e S0y DU ala A ltial) anaat & Aacdfiadl 5kl el saal
() 58 4 Gae sa LeS aal s alatl il (55500 cacanldl



Uneway b slab = SHFIP R B EIT SEPRILIAE LA £ -\.

'\.
.N.|

e Ceded £8 em ]
_‘|=L1_,.“ aL‘li'N‘ .;113 \TLhﬂ&“ \L!L‘liﬂ- ( ) M
:(Two way ribbed slab) gualadyl cild cuaal) &iiie
alg Ay Jalatl aldll 568 Cua e caliad LSl Sl Sl e e ALl 4l

ool LS palat) b cuse gl Ly clua die el Glalail ges 8 eal
() Jsa

-— Rlif1)

Hallaw: Black {17 v ) — 88

omlatyl Gl Cuaall cilsie o) Jal



:(One way solid slab) aal gl sladil i Adaaall & diad)

Iks 3 sl i gand Liat ol cdadl Jleadhl | 3K o gt P I A REN [ QYL
() Sl Lyl ssie 8 Ledadnad 5, Acaidill) dSlel

caal gl slat) 3 Aacal cilaiall () JSN
:(Two way solid slab) ualadyl i ddaaal) & sl

Cd3 Harad) suiall aaliid M i e ST 3 fge) Jleall S Qs b aasis
it Ly Gl g lsial e g gl 138 araat D6 sall 0 S e g clgiaglie dal gl alasY
() S b ania ge cpalatly Led i )l =l g G Cum i) (S0 Jleal) de gl

coalaty) il e a ) el 1) g



L gl

s saee¥l U saiall Jals liac¥l e Jleal! Ji b Audad 3024 jalie sy

S a5 'Dropped Beams' s¥aell gl (diall Jals d6ds ) 3 jpaiie jgun (pe g

38 A derendd o el aall 3 saee) oy adbiaall cliluall | g (Jal) fe saiall e 0

s O Bl a8 Cign ) seed idadl g Jlall e Sk g
Lol lae Y1 Jleal Ji o o8 5520 (5 580 535 smana

— Beaii
'//

Suppurti 2] —"

-
Fa
St 11—

s pean () JSA

Muirea Bar's —

T Beom kb

e puaa () s



Al g bl N jguall g chtiall e Jleal) Ji8 8 st ) gl BaeeYl
e 58 S0 S Lparacal cag Sl MQILEJJL“%”J‘JL,FJJFEL‘L}H&
Jaall 4yl g adaiall Cum e de gtia a g Lgle dadl gl JlaalW sty Jes

Srac) JISE] aad o) Jl

(Lall) o) sda) Aldadl o jaal

onbad JS8 s e Gadl N AEY1 5 A gaall (g gl ol Alals ASLAY) palie g

cls o) ead s (shear wall) il o ja ity L 568 e Y1 JlaalVl 4o lid
A 5l Aaglie o LS liS ey B e el e il

s dlalad o jaall (Raiis ¢ el Lems jiy aal 3 Aleladl ) jaadl aaat 5

Jaas o Jaaty el ol e fas Al 5 8 o joally caeliadl o) oy oz ol <oy

NICEN A g P Ayl s 4l aglil ol 1 jaS Jead LS Ll 4l giial sl 0 3600

ol o aa AIKE A e gliall S e Adluall 565 o Bl ja pe cpalatN] e 8 i



poie g I aid AAS o) ol o 6% ol oS Le QB aall JBI S payaladl S
sl (g gll dagliall el ) jaa e a5

* bt

amy oy lganenat of W) Ll ol ve Ladamy fay Lo Jof b cllll) o e a2 L

e Mk A

fafENTR O T g

LAl ! () s



o ysandl Y i kel o el ) Jlaal¥l olb cleale dadl ) Jlea¥ g o 3501 A el

leliy 5 elubadl aparatll Jlealfl & Jlea¥l oda oS bl I 1l g saael Y

Aadiul adgiall e s Aeddtuall LAY § g T 2 xd sl danlag lle dadl ) JladY) e

L bk g el 8 e el ) Jlea1s il Jand 580 Lag olld g dibide gl gl (e clulld
coa Y Al e gy o DU 2 e JS5 (e Lkl JSaa w385

RABLrY

r-::t_g l.-l—l_.;l.i.ul_i.ﬂji aabiaall \1117_!_3':\&411 e qui_).“ Jw T‘m ;l:'l_.}Lﬂl.ﬁ FL'I"J- L b le

Shear wzll %
%

Staircasa —
\‘\

L Tempreatuer & Shrinkags: Bars



:(Expansions Joints) saaill Jeal g
Pl S dalall cliiall sadll Jual g G (5 geaill Adlia) paas (S

sl 8 Jad e LS Altmall Bhldl . e -

5 ladl Ghlidl &, J -

9 oxdl o LS Jdee i slieV) e MY Ll clibaall oda 3Ly oSasy
Op il QB cay )] ¢ Anlma U e ISR dile al) Jleel dlla sl
el Joal b A g alaall o aiel G DU ilalgaY] 33l g Jual gl

SSU a3 Y Sl ) el sk Cus gt 1 daas Jual g 2D it 5 g
( )Ml‘;;’*ﬂﬁLﬁJﬂ1)ﬁlﬁathﬁ1rﬂjﬁLﬁ }Fmallnlg.'



el anall Sialio( ) Jsal

sie ) Gkl 138 ady dua ¢ Gkl e aadl Juald gSa e () JSAN,
amd e SV aae wp Y AW Bkl ALl e SY il lalaa) JSE Sl



il aril artal ' l L. T W - i "?_

T ARER MR

A Sl ol Jodlin( ) g



Chapter 4

Structural Analysis & Design



Chapter 4
Structural Analysis & Design

Introduction
Factored Loads
Slab Thickness Calculations
Load Calculation
Design Of Topping
Design Of Rib (FF-R1,2)
Design Of Beam (FF-B0,8)
Design of Column (C1,27)
Design of Stair
Design of Isolated Footing (F3)
Design of Shear Wall
Design of Strip Footing



Introduction:

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

Concrete used in most construction work is reinforced with steel. When concrete
structure members must resist extreme tensile stresses, steel supplies the necessary strength.
Steel is embedded in the concrete in the form of a mesh, or roughened or twisted bars. A bond
forms between the steel and the concrete, and stresses can be transferred between both
components.

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

So, in this project, there are Two types of slabs: two way solid salb and one way
ribbed slab. They would be analyzed and designed by using finite element method of design,
with aid of a computer program called "ATIR- Soft ware " to find the internal forces,
deflections and moments for ribbed slabs and by using the previous program and
Etabs,Safe,and programs to find the internal forces, deflections and moments for One way
solid slab, and then handle calculation would be made to find the required steel for all
members.

The design strength provided by a member, its connections to other members, and its
cross — sections in terms of flexure, and load, shear, and torsion is taken as the nominal
strength calculated in accordance with the requirements and assumptions of ACI-318-08code.

Factored loads:

The factored loads on which the structural analysis and design is based for our project
members, is determined as follows:
qu=1.2D.L+1.6L.L.

Slabs thickness calculation:
Determination of Thickness for One Way Ribbed Slab:

According to ACI-Code-318-08, the minimum thickness of nonprestressedbeams
or one way slabs unless deflections are computed as follow:

The maximum span length for one end continuous (for ribs):
hmin for one-end continuous = L/18.5 =5.81/18.5=0.31m =31 cm

The maximum span length for both end continuous (for ribs):
hmin for both-end continuous = L/21



=5.75/21 =0.274m =27.4cm
Select Slab thickness h= 32m with block 24 cm & Topping 8cm

Load Calculations:
One way ribbed slab:

For the one-way ribbed slabs, the total dead load to be used in the analysis and design is

calculated as follows:

T wvay ik wmk — " LA LE s 2§y o' —

-
Hialure Bk 2 8em ] - 3

Fig. () One way rib slab

Calculation of the total dead load for one way rib slab is shown in the following table:

Table (5)
Calculation of the total dead load for one way rib slab

Type (o 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.Crib 0.12*0.24*25 0.72

Partitions 1*0.52 0.52




Sum

4.5

Nominal Total Dead load = 4.5 KN/m of rib
Nominal Total live load =5*0.52=2.6KN/m of rib

Design of Topping:

Type bn KN/m
Tiles 0.03*1*23 0.69
Mortar 0.02*1*22 0.44
Sand 0.07*16*1 1.12
Topping 0.09*1*25 2
Partitions 1*1 1
Sum 55

Live Load = 5 KN/m?,
W,=12DL+16LL
=1.2* 55+ 1.6 *5=14.6 KN/m®. (Total Factored Load)

=10% = 2195 KN.m

bhi l noad
o

=042 f = — =042V24 =

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

must be provided.

For the shrinkage and temperature reinforcement :-

-'q--“r:'q 144
Abar 50

# 0f ®8 = =2.88 - Spacing(S) = =0.347m = 347 mm.

M, = f.+S

hM, = 0.55 = 2.
oM, = 1.2KN.n

p =0.0018
A= p=b*h=



280, 280,

<380 () -25*Ce < 380 ()

=380 % (7—)-25%20<380 * ()
3. 3y

=)~ 25%20<380 * (3 )

F i
3 420 3 420

=380 * (

=330 mm. <347 mm.
<3*h=3*80=240 mm........... controlled.
< 450 mm.

sUse @8 @ 20 Cm C/C in both directions.

Design of Rib (FF-R2)

Material :-

concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?
Section :-

b =12cm bf=52cm

h =32cm Tf=8 cm

—ia e -k il i e ...ﬁl.... T —— [ e =3 ﬂ : —
e —— — 'ﬁ = L e — = ﬁ = e
I . ai I B pca s U o
el SRy I = ST T T T G | BN 1A
| s I I

Figure (27): Rib geometry
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Figure (28) : loading of Rib (FF-R02)
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Figure (30) : Shear Envelop of rib (FF-R2)



Design of flexure of rib(FF-R30):-
Design of Negative moment of rib (FF-R2)

1) Maximum negative moment Mu © = 28.5 KN.m.
Mn = Mu /th =28.5/0.9 = 31.67KN.m

-_& __sm0 2906
0.85 f .BG5«24
d =320 - 20 -10 -12/2= 284 mm
_ My _ 316Te10%
7 ped? T 520e (284)2 =2.67 MPa
p = _l (1 - 1 . 2'-5'“-"! }
e !-I_r
=5 1= 1= =0.00684
206 420

~ As= p* by, *d =0.00684* 120 *284 = 233.68mm>.

¢’

fc
b, *d = 2sb,+d .........(ACI-10.5.1)

—_—
Aty W fy

_ VI%
40820

=99.38 mm?<113.6 mm? ............. Larger value is control.

J‘!Smm =

£120 2284 = ﬁ31203284

— ASmin = 113.6 mm’< Asyeq =233.68 mm”.
“ As = 233.68 mm”.
2 ®14=308 mm*> Asrq = 233.68 mm?. OK.
=~ Use 2 P14
— Check for strain:- (g, = 0.005)

Tension = Compression

As*fy =085* f'*b*a
308*420=0.85*24*120*a

a=52.84 mm.

¢ - 286917 mm.

T fy oss

£, =25 0,003

'

= 28976217 % 5003 = 0.012> 0.005 A =0.9........... OK

R2.17



Design of Positive moment of rib (FF-R2)

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
=320-20-10 —=284mm.

be < Distance center to center between ribs = 520 mm............ Controlled.

Span/4 = 2600/4 = 650 mm.

(16* t;) + by, =(16* 80) +120 =1400 mm.
—bg=520 mm.

IN

IN

= % * * -
- M, =085 f =b=t; = d 3

=0.85%24=052+008= 0284 —% +10% = 207.068KN. m
hMps = 0.9 * 261.60 = 186.36 KN.m
— OMps =186.36 KN.M > My max= 25.2KN.m.

=~ Design as rectangular section.

1) Maximum positive moment Mu ) =25.2 KN.m
Mn =Mu/ ¢ =25.2/ 0.9 =28 KN.m.

Ty 420

=———=206

T 0B5J. 08524

_ My 44s100
7 oed? T 520s (314)2

= 0.667MPa

ﬂ:—llzl— 1 _2-.&'“-:?1}
m I

1 2e0B6HT 206
1_-—— "

206 4210

=0.0016

S As= p*be *d = 0.0016 * 520 *284= 226.3 mm-.

i

-‘qs:lnj"ra = _$bw *d = ﬁ*bw *d (ACI'1051)
4] fr

= V2 L 120+284 > 11,120 +284

T 4ea20 4

=99.38 mm?<113.6 mm?

............. Larger value is control.
— ASpin = 113.6 mmP’< Asyeq = 226.3 mm?.



4 As=226.3 mm’.
2 ®12= 228 mm*> Aseq = 226.3 mm®. OK. *Note: Az = 114 mm?.
& Use 2 P12
— Check for strain:- (g, = 0.005)
Tension = Compression
A *fy =085* f/*b*a
228*420=0.85*24*520*a

a=9.027 mm.
c=2=227_1062 mm
iy 085
£, = °*+0.003

_ B4 =106

082 %0.003 =0.0772> 0.005 () =0.9 OK

Design of shear of rib (FF-R2)
1) Vu =28.3 KN,

!
O Vo= % —*by*d
TI *0.12* 0.284*10° = 20.87 KN.

1.1* ¢ V= 1.1 *20.87 = 22.96 KN.

— Check for Cases:-

=0.75*

1- Casel: V, < m—;‘

28.3< £2°=115 .........Not satisfy

2

2-Case2:25< vy < Ve
115< 20.87< 229 ......... Not satisfy
Minimum shear reinforcement is required except for concrete joist construction , so no shear

reinforcement is provided .



Design of Beam (FF-B 0,8):
Material :-
concrete B300 Fc' =24 MPa
Reinforcement Steel fy =420 MPa
Section :-

B =80

h =60cm

i.j 30 0.4 9 0. 54 0.4

e T e T o = L

e

Figure (31) : Beam Geometry.

4
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Figure (32) : Load of Beam (FF-B 0,8)
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Figure (33) : Moment Envelop for Beam (FF-B0,8)




Figure (34) : Shear Envelop for Beam

Design of flexure:-

Design of Positive moment:-

- MuUmax =394.2 KN.m .
bwy=80Cm. , h=60 Cm,
d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

= 600 — 40 -10 —2—2”= 540 mm.

M 30422107
Rn=—>5= - = 1.87 Mpa
P 0.9 B00x 540

_ 420 =206

T oess! T oesx4

p=— 1— 1-2% = 1 1 -T2 - 0004678

" 420 206 420

A; = p.b.d = 0.004678 x800x540= 2020.79 mm?.
ChECk fOf As’min .

Asmin =0252%p,.d =25, . d
¥ fy

7 _
Asmin =0.2572% 800 x 540 = 1259.7 mm?

420

Asmin =—— 800 % 540 = 1440 mm? Control.
320

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

Check spacing :
S = BOO-40+2-20-9x19)
10
Check for strain:
_ Msfy 2086 %420
Tnssh g 0B5xBO0R24

529mm=>d, =18>25.................. 0K

= 53.68 mm




i 5368
Hy .85

= 63.157 mm

Maximum positive moment Mu ) =226.4KN.m

fir 420

m= X = =206
0851 DBES=24
p=— 1- 1200 = ﬁ 1- 1-2222 =0,00327
A, = p.b.d = 0.00327 x800x540 = 1412.64 mm>.
Check for As min -
Asmin =0.25—"Sp,.d =2 b, .d
24 b
Asmin =0.2522" 800 X 540 = 1259.7 mm?

Asmin =-—-800 % 540 = 1440 mm? Control.
As min = 1440 mm?>A, = 1412.64 mm?

............................................................................

Check for strain
Asfy 1524 %420

= ;= = 39.22 mm
0850 f DBES=B00=24
i 3922
=—= =46.142 mm
By 085

Design of negative moment:-

Nrgative moment Mu © = 432.9KN.m.

I 420
m: ¥ ; =
0.B5f; 0E5=24

=20.6

2:20.6+20
4210

1 ZmR 1
p=— 1— 1-0 =—
m 420 17.43

A = p.b.d = 0.0102x800x540 = 2069mm?.

l= 1= =0.00478

Check for As min -
Asmin =0.25—%p,,.d =3p, .d
¥ Iy

I

£, =00
R e MH .
N =0bdZ ~ 04
Ok
£, = 0.
R . M“ .
"= 0bdZ 0.



As min :0.25§ 800 x 540 = 1259.7 mm?
As min =ﬁ 800 x 540 = 1440 mm* Control.
As min = 1440 mm?< A = 2069 mm?

........................................................................................................

Check for strain:

Ay 2286 %420
=—I = =52.83 mm
085h ff  DBSxBO0=ZY

i 5283
— = =69.21 mm
Hy 0.85

Design of shear:-
1) Vu=378.3 KN.

1
¢)Vc=cb*?*bw*d

=0.75* TI * 0.8 * 0.540 * 10° = 330.68 KN.

=]

- Check For Cases:-

1- Casel: V< Cp—;r‘.
RRI:I.[-LH:
2

2- M%< Ve € Ve
165.34 < 378.3< 330.68....... Not satisfy.
3-Case 3:h V< Vy £ Ve + PVSnmin

378.3 <

165.34.......Not satisfy.

b _ 075
q)VSmin 2 : fr_-ll*bw*d—T

V24 * 0.8 *0.540 * 10° = 99.2 KN.

P
Y

> £xp,*d= 25+ 08%0.540* 10° = 108 KN.......... Control.
VS min = 108 KN.

(Ve + VS min = 330.68 + 108 = 438.68 KN.

BVe< Vy < Ve + OVSmin

330.68< 378.3 < 108 .......... Not satisfy.

-

4-C&S€4Cch+(*)VSmm< Vu < ¢V0+(___{ * & *bw*d)

0.75

=108 < 378.3 <330.68+ (== *V24 * 0.8 * 0540 *10°)
108< 378.3<859.77............. ok



shear reinforcement are required .
Use 4 leg @ 12.
As =452.8mm? .

3783
Vs=Vp-V¢= G

Usedleg® 12 @ 175 mm c/c.
2)Vu = 335.1KN .

hVe=d * E*bw*d

.:_i r

=0.75 * = —*08* 0.540 * 10° = 264.45 KN.

- Check For Cases:-
1- Casel: V, < Cp—;‘.
hﬁ44q

335.1 <

=132.27.......Not satisfy.

2- Case 2 :%< Vu £ oV,

132.27< 335.1< 264.45 ....... Not satisfy.
3' Ca.se 3 .(*) Vc< Vu < (*) Vc + (*)VS min

.75

O Vsmn = = f7*by*d =224 *0.8*0.540 * 10° = 99.2 KN.

> xp,*d= 22+ 080540 * 10° = 108 KN
VS min = 108 KN.
Ve + VS min = 264.45 + 108 = 372.45 KN.
BVe< Vi € BVe + DVS min
264.45< 335.1< 372.45 ...coocvovenn. ok .

Use 2 leg @ 10.
As =157 mm? .

Control.

S?ILH.‘L'

IA
N =

ul
Nﬂ-h
p=y



Use2leg @10 @ 270 mm.

Design of Column (C27):

Bl 23 28

=
1,20
2112 H.E :ﬁ PTiF ;n_/'[:;_
Fig.(35) :Place Of Column (C27)
Load Calculation for Column
Column Column Dimensions fc fy
Col. C27 50cm*50cm 24Mpa | 420Mpa

e Load Calculation:




Pu = 2400KN

User =rg=2%

Pu=0.65*0.8*{0.85* fc'(Ag — Agt) + Agt(fy)}

2400*10° = 0.65*0.8*[0.85* 24 * (Ag — 0.02Ag) + 0.02Ag * 420]
Ag = 162559.33mn"’

Ag =500*a

162559.33/500 = a

a=425.11mm

Use 500 x 500mm with Ag = 250000mm?

Pu(KN) rg Ag, provided | a( mm) Ag required

2400 0.02 250000 MM’ 425.11 162559.33 mm’

e Selecting longitudinal bars:
Pu = 0.65*0.8*{0.85 * fc'(Ag — Ast) + Ast (fy)}
2400 *10° = 0.65 *0.8*[0.85 * 24 * (250000 — Ast) + Ast * 420 ]
Ast =1100 .41mm?

At
rg = Ag _ 1100.4120_0044
250000
Take rg=0.01

As,req = 0.01*250000=2500 mm?
Take 1614 As,provided = 2663 mm’ >As,req = 2500 mm?

() Ast, required rg
0.65 2500 mm? 0.01

e Design of Ties:

- Use ties @10 with spacing of ties shall not exceed the smallest of



1.48 * ds =48 * 10 = 480mm
2.16 *db =16 * 14 = 224 mm - control
3. the least dimension of the column =300 mm

Use ties @10 @ 200mm

ds(mm) db(mm) S(mm)
®10 ®14 200

e Check for code requirements:

1. Clear Spacing = 500-40 2_510 2-6"14 =63.2mm > 40mm>1.5db=1.5*14=21mm

-OK

2. rg=0.01<0.08 -0OK

3. Number of bars 6>4 for rectangular section — OK

4. Minimum tie diameter ds =®10 for db = ®14bars — OK
5. Arrangement of ties 63.2mm<150mm — OK

Clear Spacing | No. of bars rg ds (mm) db (mm)
63.2 mm 16 0.01 @10 d14
e Check Slenderness Effect:
kI—“< sa_12 ML ACI —(10.12.2)
r M 2

Lu: Actual unsupported (un braced) length.
K: effective length factor (K= 1 for braced frame).

I
R: radius of gyration =0.3 h = \/;
Lu=35m
M1/M2 =1 (Braced frame with M,min)
K=1, According to ACI 318-02 The effective length factor, k, shall be permitted to
be taken as 1.0.



klu M1

12 M 00 ACI —(10.12.2)
r M 2
*
Mu _ 1739 o) 26<40...0k
r  0.3%0.50
3.9 1.0 1.0 26
A ) ) Raeiely
% | =183
!
r
!
—
= i
£
&

Fig. (36):Section of Column (C27)
Design of Stairs



Fig. (37) :Stair (ST1)
e Determination of Thickness:

height =3.74 m

Rise = 3.74/22 =17.0 cm
height rise run LL fc fy
3.74m 17.0cm 22 cm 3.5 KN/m2 | 24 Mpa 420 Mpa

Minimum slab thickness for deflection is (for simply supported one way solid slab)
h,min =L/ 28
h,min =4.25/28 =17.18cm ............. take h= 20 cm.
= Use h =20cm.
6 = tan(2 / 3.45) = 30.256°
h,min (cm) 3]
20 30.256°

Load Calculations

Dead Load calculations of Flight:



0.03 x 22

Plaster = 0530256 0.762 KN/m
concrete = M =584 KN/m
cos 30.256
mortar = % 0.02 %22 =068 KN/m
stair = M 25 =2 KN/m
03 %2
Tile = w 0.03 %27 =139 KN/m

Total load(DL) = 10.7 KN/m
Live load(LL) =3.5 KN/m

Table 4-2 : Dead Load calculations of Landing

Material gama h(m) b(m) KN/m
Tiles 22 0.03 1 0.66
Mortar 22 0.02 1 0.44
RC 25 0.2 1 5
Plaster 22 0.03 1 0.66

Total load(DL)
Live load (LL) = 3.5 KN/m2

Total Factored load,,,, (W =1.2DL + 1.6LL)
For Wy, , W =1.2*10.7+ 1.6*3.5= 18.44 KN/m

For w, W =1.2%6.67+1.6"5=13.6

landing !

Wiign: (KN/m) Wiandging (KN/m)

18.44 13.6




Becouse the load on the landing is carried into two direction , only half the load
will be considered in each direction 13.6/2=8.81 KN

- Structural System Of Flight (FL1) :

18.44 kn/m

_F,,-*' ™

d-v’""f T

,f [

J__,a-""f £6.928N
.--Jffpf
__f,-“’
s =
46 92FN
0.4 m 3.45m 0.4 m

Fig. (38) :Structural System of Flyight (FL1)

Check for shear strength For Flight:
Assume @ 14 for main reinforcement:-
d=h-20-db/2=200-20-14/2=173 mm
VU =46.92—8.81(0.1+0.223) = 44.1KN

_ 0.75*4/24*1000*173
6

vu=30.4 KN<0.5*fvc=56.2 KN.

fVc =112.4KN/m

Thickness is adequate enough

db (mm) h(mm) d (mm) Vu (KN) | fVe(KN)

@14 200 173 44.1 112.4

Design of Flexure:



- Design for Flight:

Mu =18.44+ 1.65* 0.852 —30.4 * 2.05 = 37.2 KN/m
Mn =Mu/0.9=37.2/0.9 =41.3 KN.m/m
d=h-20-db/2=200-20-10/2=175mm

Mn
AR
* 6
R, = 43710 ) s5mpa
1000*175
m = fy
0.85x fc'
m =—220 __1g33
0.85x 24

c_ L[y j2mR ) 1_\/1_2*18.33*1.35 _ 0.00331
m f 18.33 420

y
As,,= 0.00331*1000*175 = 5.775cm*/m> As,,, = 3.6cm?/m.... OK
As, =0.0018 *b*h = 0.0018 *1000 * 200 = 3.6cm’/m
Use ® 12 then,

Mu(KN.m) | m Rn P ASreqmm’) | ASpmin(mn?

S(mm)

37.2 18.33 | 1.35Mpa | 0.00331 3600 3600

150

Use @ 12 @ 20 cm c/c

- Step ('s) is the smallest of :-

1. 3*h = 3* 200 = 600 mm
2. 450 mm

< 380 (%) -25*C,

s380*(§?)—2.5* 20 =380 * (5~-)—2.5*20 = 330mm

< 300 (%) =300 * (£) = 300 * (522 ) = 300 mm ... (control)

F F
3l 3’




- Check for strain:
Tension = Compression

A * fy=0.85* fc' *b*a
577.5*%420=0.85*24*1000*a
a=10.5m
0:3:10—5:12.35mm
b, 0.85
17.5-12.35
T 1235

e, =0.039 > 0.005—— ok

*0.003

S

Temperature & Shrinkage reinforcement:

ASgyirsage = 0:0018x bx h = 0.0018x 1000 200 = 360mm? /m

Use @ 10 @ 20 cm c/c,As prov = 395 mm2/m strip

ASShrinkage (mmZ) db (mm)
395 ® 10
- Design for landing (L1):
136 En/fm
i
_-\1
3.8 m

25.84 kn

Fig. (39) :Structural System of Landing (L1)

- Calculate the maximum bending moment:



34

Mu =136 —
2

0.95 — 25.8 g = 245NK/m

Mn =Mu/0.9=27.3 KN.m/m
d=h-20-db/2 =175 mm

Mn
% ba?
* 6
R, = 23710 _ 4 gomPa |
1000*175
m = fy
0.85x fc’
m = 420 =183
0.85x24

S L R B 1—\/1—M — 0.0022
m i, ] 183 420

As,, = 0.0022*1000*175 = 385 mm?*/m< As,. = 360mm’/m.... OK
As_. =0.0018*b*h = 0.0018 *1000 * 200 = 360mm?*/m

Use ® 10@ 20cm c/c

- Step ('s) is the smallest of :-

1. 3*h = 3* 200 = 600 mm

2. 450 mm

< 380 (%) -25*C,

<380* (-%‘:—“)—2.5* 20 =380 * (=) -2.5* 20 = 330mm

3* 420

< 300 (%) =300 * (32)= 300 * (2%) =300 mm (control)

¢ JeT
;—4‘- 42

- Check for strain:
Tension = Compression
Temperature & Shrinkage reinforcement:
ASqyinage = 0.0018x bx h = 0.0018x1000x 200 = 360mm’ /m

Use @ 10 @ 20 cm c/c,As prov = 523.33 mmz2/m stri
- Step ('s) is the smallest of :-



1.5*h =5* 200 = 1000 mm
2. 450 mm - control

Design of a shear wall:

To design shear walls we use ( CSI ETABS) Software , and this is a

manual example of shear wall design :

SH (1)
" .
Cad
o
) 3.9m
=
e
608 §
KM o
> 3.9m
s
\ 2
1596
M b v Lw =4 .9m

Fig. (40) Shear and Moment Diagrams of ShearwallSH(32)

Fc = 24MPa

Fy = 420 MPa

t=20 cm .shear wall thickness

Lw = 4.9 m .shear wall width

Hw for one wall = 3.9 m story height



4 .15.1: Design of shear
D Fy=Vu=446.945KN

Design of the Horizontal reinforcement:

The critical Section is the smaller of:

Iﬂ = ﬂ = 2.45m.... contorl
2 2
hw 7.8 _ 3.9m

2 2

storyheigh t=3.9m
d=0.8xlw=0.8x4900 = 3920 mm

1 — 1
1) V=g f'hd =ZV24+200+3920 = 640133KN

N _
2) ¥, =027 ['hd +j— = 02724+ 200+ 3920 +0 = 1037.015K N
W

1596 — 698

Mu = (T * 0.7 + 698 = 855 KN.m

M, 1, 855 49

¥ 22— 054 <0 (~veval
V. "2 aae9a5 2z 024 <0(-vevalue)

l, 01 f'+02%

N
lh

3) V.= 005 f + hd

Mu Ihu

Vi 2
= 0.05v24 + 0 200 * 3920 = 192.04KN Control
Vs =Vn -VcC
= (446 .945 /0.75) —192 .04 = 403 .89 KN
V;  403.89*10°
fyd 4203920

_A; 02453
P=Svh ™ 200

Ay
?‘ = = 0.2453mm?*/mm

= 0.00123 < 0.0025




Use ¢ 12 As=113.1 mm?

. z:;s; = 0.0025 = 5§ = 301.4mm take it 250 mm
Max. Spacing
I—w = @ = 980mm
5 5
3h =3 * 200 = 600mm
450 mm............... cont

Use ¢ 12@250mm at both side

Design of bending moment :

Ay = 4295000 * 2% 113.1 = 4433.52mm?

A, 443352 420
W= L,:;: %z 2900200 24 ~ 007917

P
a = IWTI}{’ =0
C_ wia 0.07917 +0 .
I, 2w+085p, 2+007917 +0.85 * 0.85
OM, = B 0545 fyhy(L +—2)(1 —-<

Agefy lw
=0.9 0.5 * 4433.52 * 420 * 4900(1 + 0)(L — 0.091) = 3732.24KN.m
> Mu = 855

Try ¢ 14@200 mm




s

=L 0
C B w4+ a
l, 2w +0.85f
oM, =@ 054,
=09 05+

- use ¢ 12@250 mm for vertical reinforcement and ¢ 12@200 mm for

horizontal reinforcement

Design of Strip footing .

0,

F3

$Hi3

F2

SHIT

Load Calculation :

H (slab) = 0.32m
H( )=0.15m

BILLE]

Bt ET

Al
e

Fig. (41)location of Strip footing .



Weight of wall (D.L.) = height* Thickness * 1m wide *y. =3.9* 0.25 * 25 =24.375 KN/m
From plaster D.L = 0.3* 25 * 23 = 5.52 KN/m2

D.L =24.375+5.52=29.895kn/m

Total W=29.895 =29.895 KN/m
Allowable soil pressure = 500 KN/m?

Assume footing thickness is 0.25 m.

A= PN _90 _himp

" gall 500

= B=1.0m
Take B=100 cm .
Pu=1.4%29.895 = 41.853 KN/m

_Pu_50 _cokime
A 1x

Assume h=35cm

h =350mm

d =350-75-10 = 265mm

V, =1x(0.6 —0.15—0.265)x 50 = 9.25kn

fv, = 0.75x% fc’ b,,.d = 0.75x%@ x1000x 0.265x10°

=162.28kn
fV, >V,

So No Shear Reinforcement

M, =50x0.45x1x (0'245j =5.06kn/m
=My 5060 _ 5 63 /m
09 09

_ Mn _ 563x10°
b*d? 1000 x 2652

Kn =0.08009Mpa



f
me_—y %0 4
0.85f,  0.85(24)

2mKn

1
r==—(@1-|1-
- y )
Lo 1 (1_\/1_2><20.6><O.08009)20_00019
20.6 420

il 1.01A S req = 0.00019 (1000) (265) = 50.6 mm”

As min for shrinkage and temperature:
A's min =0.0018*b*h

~0.0018%1000*320=576 mm

AS., =506mn’
#of bar = A0 _ 5
1131

Select @12 @25cm c/c with Agpoy565.5mmz2/m.

Design of isolated footing of C(3):

4.9.1 Load Calculation :

Total factored load = 2400 KN.

Total services load = 1920 KN.

Column Dimensions = 50*50 cm.

Soil density = 18 KN/m?,

Allowable soil Pressure = 400 KN/m2.
Assume footing to be about (60 cm) thick.
live load =5 KN/m2.

i = 500 KN/m?

4.9.2 Determination of Footing Area :




1920
500
=L =1.96m

Determinate q, = 2400/6 = 400 KN/m
4.9.3 Determine the depth of footing based on shear strength:
Assume h =100 cm ..... d = 600-75-14 = 511 mm

e Check for one way shear strength
Critical Section at %+ d

—+d —E+O 511=0.761m
2 2

= 400*(£—o 761)* 2.45 = 454.72KN

f.\/c=f.(g* fc'*b, *d)

f Vc= 0.75*%*Jﬂ*2450*0.511 — 766.65KN

f Vc =766.65KN >Vu =454.72KN
. Sfe

e Check for two way shear action (punching)

The punching shear strength is the smallest value of the following equations:

FV, =f %(u bicjﬁbod
FV, =f. (b/d erd
fv, =f —\/7bd

Where:




_ Column Length (a) 50

.= - _10
Colurmn Width (b) 50

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

b, =2(d+a)+2(d +b) =2(50+91.1) + 2(50 + 91.1) = 564.4cm

as - 40 for Middle column

fV, =f %(u bij‘/ f.b,d = 0'—55*(1+ %] 24 *5644*0.511 = 5298.41KN

C

' *
N, =f 2| 25 o |5 b= LT[ A0T09LL o ohx56a4%0511 = 2336.3KN
12\ b, /d 12 5.644

fV, =f %w/ f.bd = %* 24 %5644*0.511 = 3532.3KN

f V. =2336.3KN ..... Control

Vu. = Pu-FR,

FR, =s,, *area of criticbl section

Vu. = 2400 —[564.4*(0.5+0.511) * (0.5 + 0.511)| = 1823.1KN
f Vc =2336.3KN >Vu, =1823.1KN........ satisfied

4.9.4 Design for Bending Moment:

0.975°

Mu =564.4*2.45* =657.25KN.m

Mu =657.25 KN.m for both side

Using Reinforced Concrete.
~ 657.25

Mn =730.3KN.m
0.9
-3
= Mr21 _ 730.3x10 : —~1.14Mpa
bd 2.45%x0.511
fy _ 420 =20.588

m= - =
0.85*fc 0.85*24



" :i 1- 1_2><m><kn
m fy

r = 1 1—\/1
20.588(

ASgeq =T *p*d =2.143*107° *245*51.1 = 26.83 cm’
ASqyiiege = 0-0018*b* h = 0.0018 % 245* 60 = 26.46cm’
ASaq = 26.83 > ASq,yeqe = 26.460M°

Select 18f 14...As,, 40y = 27.72cm* > 26.83cm’

~ 2x20.588x1.14

J =2.143*10°°

Check of strain -:
As*fy=085*f *b*a
2772*420=0.85*24*2450* a

a=23.29mm
_a 2329

b, 085

_ 511-27.41

2741

e, =0.053 > 0.005

= OK

S

4.9.5 Development Length of main Reinforcement for Mul :

Ld available = 870'75= 795mm

=— =27.41mm

X0.003

9 K
s =16 75

Ktr=0 Noin

ktr +ch 0+¢
dh 14
ktr +chb
dh

25

9 4.
— &
10 1=

gy =



Ld a\/ai|ab|e: 795 mm >td"-"l’:'q| = 345.67?]1?]’1

e not required hook

4.9.6 Design of dowels :

Pu=2400KN
f.Pn=f.(0.85fc’'Ag)

f.Pn=0.65*[0.85*24*(500*500)]/1000 = 3315KN
But f.Pn=3315KNKN > Pu = 2400KN
Dowels are not required .

Isolated Footing Detail:

i L
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Figure (42l1solated Footing Detail
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Chapter Four : Structural Analysis & Design
Introduction
Factored Loads
Slab Thickness Calculations
Load Calculation
Design Of Topping
Design Of Rib ( FF-R1,3)
Design Of Beam ( FF-B0,8)
Design of Column ( C1,27)
Design of Stairs
Design of Shear Wall ( SH1)
Design of Strip footing of Shear Wall
Design of Isolated Footing ( C3)
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Table (4): Calculation of the total dead load for one way rib slab.

50 Table (5): Calculation of the total dead load for Topping .
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Fig. (26) Oneway rib dab.
(27): Rib geometry

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

(28) :
(29) :
(30) :
(3):
(32):
(33):
(34):

loading of Rib (FF-R1,3)

Moment Envelop of rib (FF-R1,3)
Shear Envelop of rib (FF-R1,3)

Beam Geometry.

Load of Beam (FF-BO,8)

Moment Envelop for Beam (FF-B0,8)
Shear Envelop for Beam.

Fig.(35) :Place Of Column (C1,27) within thefirst floor.
Fig.(36) : Section of Coulmn ( C1,27)

Fig .(37) : Stairs’

Fig . (38) : Structural System of Flyight

Fig . (39) : Structural System of Landing

Fig.( 40) : Shear and Moment Diagram of Shear Wall
Fig.(41) : Location of Strip Footing

Fig .(42) : Isolated Footing Detail




List of Abbreviations

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.
Ag = 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.

fc = compression strength of concrete .

Fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

L n = 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 or in direction parallel to longitudinal reinforcement.
V¢ = nominal shear strength provided by concrete.

- Vn = nominal shear stress.



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

Wc = weight of concrete. (Kg/m3).

- W = width of beam or rib.

- Wu = factored load per unit area.

- @ = strength reduction factor.

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

- €5= strain of compression steel.

p =ratio of steel area .
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