*ﬁim}\ﬁ)\w

L o1 53S0 g Auaig) 40
4y jlaral) g Auinal) duaigl) 5 il
(e Audin (anadl disall duaigh) A Guga il A o

SaAl diias o o 5L 7 ke GAl SLETY) avenalll

Jard) (3 8
LS Jiea  Cuilad e Adaadlazdallae duala Cigll

345 Jhla,

JalAd) —QM



Al Gan ) Al ey
SuAl diias o o 5L 7 ke GAl SLETY) avenalll

Janll (318
LS Jiea  Cuilad e Adaadlaadallae dnalae Cigll

s Al
AN £ g e

L o4 il g dunigl) A0S 3 4 jlanall g Asidall dunigl) 3400 ) adka
Ot i€l g, 4 aala

g-ﬂ-\.d‘;\.a.u.ﬁb MMA&QJ\@&&JﬂM\%JJ

L ol 53l g duwaigl) 4,08
Ay laral) g Aiaall duaiglh 5 il
Cplaald LIS g dzala
Oaadd I8



(u;)l\ua;)hal\\eu.:

£ AL £ 5 pa agl Silg
Oudaatd Qi gy daala
Cnlacad . Su8Y

(3idl ALalst) ALy Jualdll) g axalail) Jas
Jaldd) dlaa

Jand) (31 8
L8 ira  Cuilad e Adeadlaadallae dualae il

Ainiaall Lialll eliac] aran 48 oy s & g pdall Lo Capiall Al Clgan 5 e ol
28 1) L gl 3 5 dmig) A0S 8 3 jlanall 5 Ainall daigh) 35300 ) & 5 el 138 g o3
(052 NSl A a3 pilall cldlaiag 5 5a)

BN (i) o g8 € ssiall Ly a8 g5

clgall lue, soee ala,



s)aaY)

Al e (s skl & daadl g o gall il g Sl srall e SN Lile 5
Jasdl 138 583 (3 Ul e dadla 5 alY) i
Wow ) ) @l aw ) Gualeiad) ale o) Y1 )

G35 1) Ll (o pmia oty il Sl (o I bl oy Y (30 sl Y
35l
Gioh b iy dal e et Ji o 31 cligh s dal
Sad all g G s s eS8l ol

3 oal S iy e B m e G0 )

Oads Ty LSS (e ) g s ladll sa Lae G okall (385 a5 G g U s (00 )
1~ ! e Bﬁ‘} '! .

R (e g Ligale e )
Uil ) Lol g aladl 6 ps Ul 505 jlia b S8 (pa s peale Ul selia (o I alall
soae ke pall giSall ) ¢l S

gl siall Janll 138 ladl b adla (ge JS

el G



b L a5mi Ad 5 (g Apmalad) BLall 35 A Ll ghad ghadi i Uil 0y Y
8 S T sea @iy (pdaly SN L) padd cpall o) S LNl ae daalad) e ) A Lalipad
RECTEENTERE D] Ui JEEN g PENpR LY
ool ) glen Al ) Aamll g il 5 eVl S T and 0388 mai o I
. slall
o A8 prall g alal g Aolagl) (33 5l L) g cpall ()
o Gl Ll ppes )

n . o

S e

P S il ads
Cplanald SIS g3 dmals L 8 jall Liieala

L o501 5 Al &S

soee ale L Lde 3o all L i

Jaall 33 2



Sldd) Apta B o gL ¢ silal) (gaidll ALalSl) LY Jaaldl) g asalall) Jas

Jasd) 3 2
ailad pe el ardallae Ao Y

soae pla,

Gany QAN Aipna b o 5Lt e Gudl LY senaill b g g piiall 138 5,88 adli
ALy BS ppac 5 skl ol

o5t sy o3 adly ¢ 5 el (g slerall mraaill Sachyy Gl sh gl (e ) 0 S0

s die g lerall aaaall Ji (e slaia¥) 5 4l ailds ol 5 cliall daxd e

& 50 8 &g pdall dpaal aSiy peadiuall Jgeasll de pus Wsgus dal N b giy JiSU)
e g Al Al Dl g saae Yy ) sueadl Jie el & ApLasY) jualiad)

(ACI_318 ) - - apanadl Jigs
Atir, Autocad2007,0ffice2007,Safe :Jis ALy aaaill mal p (azn
.& Etabs

all Jlaal) pasdl 30 axail 43 SAL paall g la e
ALY pealiall a5 aiaad (e dpluadi 40La) Al )3 g 5 pdall el
alinll apead Aaanll cllaladall slac) 5 juabiall SLEY) araaill & (e s dxd giall daliaa)

 siaall ALY NGl (55 il Ay

Gl (g ablg

VI



Abstract

Structural Design and Details of Hotel in Hebron

Project team
Abedalmunem Alamleh Arabi Shahateet
Mo'taz Shakarna Thageef Mahameed
Supervisor :

Dr. Maher Amro

The main object of this project is the structural analysis and design of
all structural members of a Hotel. The Hotel is composed of 9 floors
including the basement floor.

The differences in levels and irregularities in elevations by using of
different types of stone claddings are regarded to make the architectural

design special.

The structural design is based on ACI318- 2008 code in addition to
using of several software such as . AutoCAD, Atir , Csi safe .
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Four

4-1 Introduction 29
4-2 Factored loads 29
4-3 Determination of thickness of Slabs.

4.3.1 Determination of Thickness for One Way Rib

Slab

4.3.2 Determination of Thickness for two Way Rib

Slab
4-4 Design of Topping 33

Load calculation

4.5.1 Calculations of Dead load

4.5.2 Calculations of Live load

Design of flexure of rib(BF-R1)

4.6.1: Design of Negative moment of rib (BF-R1)

4.6.2: Design of Positive moment of rib (BF-R1)

Design of tow way ribbed slab.

4.7.1 Design of Rib (negative moment)

4.7.2 Design of Rib (positive moment in short

direction)




4.7.3 Design of Rib in short direction (negative

moment discontinuous edge

4.7.4 Design of Rib in long direction (positive moment
discontinuous edge)

4.7.7 Design of shear for rib

Design of Beam (7F-B14)

4.8.1 :Design calculation of beam (7F-B14)

4.8.2: Design of positive moment for beam (7F-B14)
for span 1

4.8.2: Design of positive moment for beam (7F-B14)

for span

4.8.4: Design of negative moment for beam (7F-B14)

4.8.5: Design of shear for Beam (7F-B14)
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4.9.1: Check Slenderness Effect

4.9.2 Selecting longitudinal bars

Design of footing (F 5):

4.10.1: Load Calculation

4.10.2 Depth of footing and shear design

4.10.3 :Design for Bending Moment of long direction
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4.10.4: Design for Bending Moment of short direction

Design of combined footing

4.11.1 Determination of footing Dimension

4.11.2 Determination of footing depth

4.11.2 Check for two way shear action (punching)

4.11.3 Design for Bending Moment

4.11.4: Designe the the flexural reinforcement in the

transvers direction

4.11.5 Combined Footing Details

Design of Strip Footing Under Shear Wall (WF1)

4.12.1Depth of footing and shear design

Design of Stairs

4.13.1 Determination of Slab Thickness

4.13.2 Load Calculations at section (A-A)

4.13.2.1 Load on Stringer

4.13.2.2 Load on landing

4.13.3 Design of Shear
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4.13.4 Design of Bending Moment

4.13.5 Secondary reinforcement

4.13.6 Stairs at section (A-A) Details

Design of Basement wall

4.14.2: Design of Bending Moment

4.14.3: Basement wall details

Design of Shear wall

4.15.1: Design of Shear Wall

4.15.2: Calculate shear strength for shear wall

4.15.3: Design of the Vertical reinforcement

4.15.4: Design of bending moment

4.15.5 Design the boundary element
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stairs section (A-A)

load and Moment Envelope diagrams

Moment & Shear diagram for Basement wall
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Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.

A, = 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.

C¢= 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.

M = bending moment.

Mu = factored moment at section.

Mn = nominal moment.

S = Spacing of shear 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.

XVII



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 .

XVII



£ 5 pdal) i) Glaud

£ 9 pdal) Cilaaf



Cag ok Jumdl il 3iad a0 dga Lagd (oamn 585 Adasad) o8 e (L) aay of i
Ge Sinay LS by (SWl 848 e Gy el y adlallaiy oa sen ), Adgaall 5 3Ll
L bl ddie (8a G am dand 5 A jaa Adlaie 8 Jih alea Las ¢ pleain¥) s duala )l
el dsray ¢ S el jiull e Gl JU8) g
Sl Jie s alall claadll e iluall Caay s gl ¢ ) jal Aa e osS Ladie Aald
leadd) s oSLuall i sl g ¢ ISl 03¢ Sla a3l el ) daladl el ¢ Gla¥) g aladall

oo DAY GlSa (o aliad Adaidl) Ll
il 5 laddll apnsi 48 2085 3l dalall aiapda <6 JSU Y L A1l 8 5y slavial)

Lol g ¢ ol Lgia s Sl Lgiad aaall Cua (e g a2 dagda Cua (g0 Ll Calliai g
ekl ¢ J8 clial sa i3 5 AT s o ddle Cliial so 53 58 La Lgiad 33 gl 4pals (e CaliAS
CBasally pad) s Cldial gall Cas (e danliy L sy Glad) JS
Gl e SN e ssing sed ¢ g spdall I (8o gl i) Gaudll bl b8 (e
lealing 88 3 claodll QS 2530 ¢ Gl (e SNl ddlise cilaladid g alaaly
NI PE PR Y P PREGHA|
o3 LAY daliall Jolall dla) agibaads many (gl o Loa OIS undl 13l
OS85 Ca Lgaanali 5 L) 5 Ly jlana L) )3 oy Sy | Gauad s shall g el (1
Sl e L Jasiall )sally a8 Cumgs Lo Al gl (5 58l 5 <l fisall 4
LA
ad il g a8 e UL ady LY dgpmall dalalls ¢ gl oda el
AalSie 4] A ) o) aY Jlaall 138 8 clin) Juadl (e alead Al Clical gall (o S
S Jasi o )8 e )l dpasll el Adlidal) pualiall apanat s ALY Jilail)
281l LB & 5 pliall muay g 4gle B yisall (o 58l



e e s sing @l shall aaia ol e 5 e 4 82l Sl
Sy ¢ el Lyl g cilical sall 5l anall Cum e prarall Lpazazy e Cajall o2y (alias S
¢ Gilsh g 5 o)V Gl A el Gilh e OsSe o3l el Al sl
188 ga 4y gauill @LLEMM?\MMY\QJPUAM\MUQ@\#\ oda aliddy

85 Sl Flal) (e iy el I o S
S5t Aallaa) dalisay Byl sk Qa5 4 5us8 Bl (g0 ()5S0 alanna (8 el g6 A0l Sl
g lad) el 5 lesall (e LES e s sty p pe e

2Kl ALY bl e HLEY) sl el L8 g5 piall 1 Al JiaE
ALY o AELEY) pualinll (o e JS il 25 Jlaall 13 g ¢ ookl 3 5] sl
Learanaty Laalal 2aad o8 ey agle dadl gl Jlaal) sty

ais ¢ Laall LY dale Hlie V) Cpen 3aY) aa L Led a0 aalall yyaai
288l Jos A ) 5B Jos e g s oSl 13 ) AY fleasanal o Al ALY jualiall 4anl)



D B 9usal) LA Gl -
DA D 5 el Ll o

pranaly alilly Gy 5 ¢ ddliaal) ALY jualiall macai o 38l 53 jleall o
Bl gn g e g Baaey ) sun (e AELEY) praliall mien o (5 5in0 S
Led &Sl Jsladl 5 (aaall 45LE5Y) Jualdil) AAS 48 e
Apalaadl 3ol L) a8 Ml g a5 Aaluall 5 A Yl sill 8 alaa¥) ol )

dpadl duxigdl 300 ) gl 138wl s Canll 13 ) Wby ) saY) (e
zoA g yh elaiuY Cplaulh SISl deala (& L ol 5 Anigl A0S 8 3 sl
(el dxia (acadil el duaigd) 8 sy Sl Ao e Jgeanll

:ﬁjﬁd\d‘&i -

Al 8 g g diall 13 DA (e Lgiiiad 3 sdiall a1 CalaaY) juaa (Ko

Cuimy o i) 853 s sall ealiall Caliaal JalSial) LAY manaill yd 53
Y1 jualind g1 51 gand ALY Sl Cilide ety ALl o
Ja (e dandall 3liall I Lealai€) 5 ) il shaall ZS G 55 e Jaal

- LglaiS) Qi ad Bagaa A5L) (§ g il (Ao )
Aalall s lgre Jalaill 488
el olend) il ae daladll e dglisy! ekl
w50 g lerdll mpanaill e ddailal)



DAl ol gladl) e g piall Al 50 Ja) e Jlea) (S
il 853 sa sall By jlanall cilaladiall Calisial 3881l A )
Glabadall i) )3 amy (5 jlera Jaand
adlaa) ol Jaant ol (845 ) sl 5 (5 jlerall panaall daal e dolee 5 o gus 4y jlanall
Aalail 2t 4y jlaze Gilhhais gl dgas s G lay g
Ao sllaal) 20Lasy) ealiall ppaat s cllaladall paea IS 3l 50 e Jaall
CAan Jleal o doa Jlaal 5 Qe Jlaal e ¢ Jaa¥l) g1 531 Q88 a3
ALY jealiall gl JSLEY) Jidadl) Doleny oL
ALY uabiall Calisd ALY araail) dileny HLal
Lell Jom il a3 ) pansail J gl Ailaia g A (g KU lany ol
Lee 5 o (Al ppand ALY Gllabadall ey oLl

A slhall gl ALaY) caladal) slae) o g g yfial) 138 8 Ed jall i Cagas
asaiaaill aa asaloaill sda oSl dlge 55 e 82 g sall el 8 A6L3SY) jealiall Calidal
Linse 52zl 2y jlenall

o@&&@d&é@;cw\&my\ﬁh&w@&jw\qjq;u,qﬁ
dpliany) clabidl Jee g ol o) jaa bl ¢ saael g yguay Cldie o paliall

Lelaalii gpeny ALalSidll



DJ.@JLf\:IL}M Caadl ‘JLA;\)@L&;\ aalic w@;@@tjﬂaﬂ@w‘w:\u\)ﬂ\
O s Sl s Clact g saael 5 calaiie (e ApLaY1 jualinll SLEY) aveail) g Julail
e 5 ol
gl 5 il

ALY 54 jlarall cilaladall 323k



daal
[F=
ad) (S Aa

£9

Ay jlaxall > i

<ilgal o)



LSl G pall e S 23e e S Bl (5 jlere meal Jee A aaalll 3 S8 ClS
.l ) (08l 5l Aalial) lalial) ol 3asetie Cilaboa
el i ghaidl) oY il ddlidall cilaliia¥) Al aadas s Jinl delds 4 jlad Jlae s &l
Lallal) clical gall (a5 larall apanaill i 558 siall dexall 5 ol paal & 5 sl 128
LA gl Cua e Al ) lKaes (38 50 s Y1 culd el G e

8529 m? Alles) dalises (3l sha i (e Bdll () oSy

© Adlullad g (Al Gl ghaca

-

2Ag gl - -

LHHHE

-

r

4 sl (1-)
Ty gdly Saall ) SN Gl Ly 8 Gl 138 Galiue &l
Dhisdd e o s ging LS 4ilS @l o (SWl e sidall 138 s siny
CO0ay el pgS A e
e A salal) Al 1) 1) e ) 5l das G (e canalie IS A8KA) Coladal) a2

. ;Yﬂ\@aﬂuaﬂ\ﬁﬁjﬁﬁ\uwﬁb\f



TR
W g JQLLAA
5 LS 4
S u_)lé"‘\.uu.n‘ L;*a |
e h LY Gl cilllag
S 9 (o ; ..
Ll 4

Colwa 3
a0 )9




s etaall g andaall ) ASLaY L 8 5 U5 Jliied A 2 e Gl )5S 5
Agaaall Claa gl g acbiadll 5 1 ,aY) ) ALl

AN ilSe e (s i

k

48 )2 jlie al g O e (il g Aedal) 48 je
LSS Gl cilaral 3 i ol s 5 ) AilaYL

1]
o

‘— —t;:;;__;:_:;,;: :::"*:l

M;Lu.né.\:vj

10



Giall 138 Aale il

CJSAIL prnge g LS Uil Aels N AELRYL dase i (e Galdall 13 ) S

(-)
el 138 Zalosa 4l

11



Giall 138 Aale il

Aol o o sinyy  endl) A6 Y AL e ()5 e 5 o) @llia Gkl 13a

(-)
el 138 Zalosa 4l

12



Gl 138 Galis gl s

A jlaxall Al -

. £.9 el a8 gal AdNiAal) lardl) b g g AS Al

5 A pall 8 A el 5 el g dal l sle ] e & G
A ganl) 5 4881 AS Al LAy 5 iaal) ) J e gl 8 La Jla Jiais

AEY) Jadlal) A Asa:

Lo el Jaly G jee ade g i JAde DA e o8 Al A@8Y) AS el e B jle oo
Gadliid ) 4 A seal) A8 al)l Ll cle ] 8l o Glal) el e el il ula
Gl gaan ) Y5 Upemy den i il on el IS b il eS dname 5ns
sy ) ALaYl el B 4 senl) AS el Jaguiil LeaBUAL cildallill 5 Je JS0 cilaadll

ol e R Jsa s dagndi 5 eI 83L ) 5 Saall ela ) asas a2dil & 3 alldae &

A Hal A5 Jase (e ST Spag) iaall a AN A Al A g alall adsall L3 ela

13



algalsll -

At A e ) gl sl oa Sliie W) e La3AT Cangy 1) 4 Ll ) guaall aal (g
Tl maly LS il Gleld )l 48 e () ALYl Gall 4y jlesal) 3 ) seall ekl

DALl Agal gl - -
Cld Ay jlaall JiSN ¢ i 8 3l (Adlaill) st )l Agal gl ) kail) wie
el Al e s siat s dgal 5 Mlaa ol cadlial all 5 43 laial) Capliall

5 T . -
. P e = =

et Agall (- )

Apsial Lalgl - -
aall g st 8 Jidh ) (5 jlenall g 530l L )y A siadl dgal 1) 8 el vie
adleal) el Ula gl

=

'lrl II II II|

-1.I——I.r—-q;?_:
i||-| TR TR

|r| nwot oo

ol ms || =

JushEle i

Gpsall il (- )

14



STECRRAIRP PENF
kel elaall e Ullea W55 5 dial lae Capuliall (DA Ul dgal gl o2 3 seday

|
-
-
imm
-
N |
:m
]
|
!
.

Cast Elevation
A deal (- )
Sl sy A Jall 2153 leha Agal il o2a Ay Al dgaigh - -
sl e U laa g 5 Cilia) Laa canliall ATy peka aa

West Elewaton

sl deal (- )

15



16

] ;w -
() avaaill Ca agd)

. AN asanail) Jal ja

. Aalaad) &) LAY

. .. a-'. \" 4
:’.HAﬂ JSAS @Luu'f\ J.«al.'\ﬂ‘



Aulyal ALY calall JEEY) e oY Ay jlexal) Lalill (e g5 pdiall A )3 22

Jalaill i€ 5 nal) e Jlaa¥) dagla Gl 50 2 Gun 130 lia 5 Lghua 5 40LEY) jualiall
Ol e aaea AL araaly & g Al Lgxa

Bl ya g6yl J\)AS\ &j‘)ﬁmﬂ PETREA| 4:\.1\.&.1&\ )m\.».“ laal ‘_SJLJA.IY\ (uaua.d\ &_ﬂk.u LS

iy jlanal paabeail e Jailaiy opal inall 0583 i @l (i e Lo i A0S

S LAY asaall) G ciagd) -
Gl (e de sena (i Cun (sl Lpian o adiad AlalSie dglee ALY agaail
alaal) o3a aaly die ga yall Cangdl (Giay Uiy & o)Al Ll (e il Jal g2l
aslias JIsa ) maen (G (el el 058y Eun -
dpabad) 4415 8l Linall la¥) (pe 58 S (Gt oy e ; ol ddSH) -
Aulie 40U 3 g0 (pa #le g8 Le Jaa) DA (e
e sl b el Al Adle : -
el dlee
Larl 5 ALl Jal gall Ll e a2 7 Liiall (5 lanall apenaill e Llial) -
aaaall Lo gl Cun ¢ lan age eaiall 138 0 V) SLEY) apeadll e Lgile) e
ohial by ¢ el (8 blere | s Gy Y

17



A aradll) Jal e -
Ot (il e ) ALY aveatll da) e andl (S

£ sl agdl WYL dsna s g g phiall dapds Cun o g g pdiall A1 gY1 Al ) a
ALY juabiall laslaic) ol Cogu ) clid) 3 se aaady  AdbA 4l s gaen (1
Al Aad giall 40 0¥ ol 5 Uil 1agd A Ailisy) el Jac
Sl Al yall
Alkaill Gy 383 Jhate S5 Land) o)l (e o 3a IS ALY arenaill 8 Jiad
48 Ll sy Cun e 4l A3 ALyl Jaalsil) Jae g o lial & gdll iy
Zebecll a3y 58 5 adaliall (i g 4l I cile Uadll

18



S LS o s diling g1l ) iall L G ety 3 JlaaY) i
Al Jlaly - -
Ll o () o€ ) LAY ualiall 1A (50 cie Anill) JlanY) 8
Slaaad (gl 5 LAl Adalall wdal 58 sl ol Cus e
o3 () 35 22a8 YA (e Ll (S g el (3 ulls pila JS5 2 pualie gl 5) 480180
& sl 8 Aexiiisall 3 gall doe gil) CHBUSY s (- )

(KN/m?)
22
17
25
10
22

gl Bl W| DN

 dasiicial) 3) gall due ol ABUSY (- )

-dall Jlaaly - -
(Y (palAEYIS B paiie by adsalls Al Cua e i A Jlaal) ag
L Hlase sale M g Laaall e\.lilw‘)“ danh ‘_;s: d\.A;\J\ 008 dad dalal g ¢ hlaxall g ¢ o Yl
o At Al Jaall aaas o
- BKN/m?

i) Jlaal) - -
el Juanls 2l s 2 B8 Laaddl Ll i35 Ll daplal o

ghd Jual - - -
2 7l Jleal paadl Lsec 5 48 (8 5 FLI Jleal
aalalal s (e 4xd ga oo Lind) gl ) ey et Al Lapeal) 2L Aoy

19



Llews o) Alin 3halia (8 03 9a S (aidia ol adi o a8 ga 8 4t Liid) 2 gm s ol dadii o oy
oinall qliall aY) Ll JS5 e JlaaY) ol aaied GliS
& sl 138 3Lt 8 J5Y W) Jleal slaie) st s 2l e At JlaaY! (e

e Al 5 al) hane (e Ladd) gl ) 28l Jlaa JMA (e
Lasd) e Lo g G (s sl da apani] uludS Caiul)

A mhaa ge gl ) Jlead dad g U Jsaal)

(KN /M?) ()
( )
0 h < 250
(h-250) /1000 500 > h > 250
(h-400) / 400 1500 > h > 500
( =)

) e e Gl g W1 aaad aey g Gilad) 2 B Jleald Jsaa ) Tl
( 900) (5 st

~ h—-400
- 400

_ 900400

400

s, =1.25(KN /m?)

.z sBl Jleal alaie ] iy o] QI3 5 BKN/M2 il ) 33880 s Jas sl ) o5 i)

20



ity il ) il Lgpnl) 38 ) sy Fpul 5 2881 ) 5] e ISV i
Gl g aranail) vie e V) e Jaal) o3a 3355 o cang s Ll e jigi (a5 8 Leae
aa Ao Alaiaall i Y o Julil il clias Jla 8 OV el A lie (el

L) Lpaal o5 Ol Gb e 138 4 Lgtia slia ol
sdalead) ) LEAY) -

Jue ) aaan Loy (i o sall 4 gl Clal pall Jae ine (oY ALl A al) auy
Cloglaall Jilads 48 gl olaall s sauall g 4y 3l Al joy o sall CaliSTLly 4830e Ll 3l
A S pudigal) 4 pig e ST Lgle bl vie Ayl o el A8 yhay uil Lgian i
il clulud maeail e U (Bearing Capacity ) &l desi 38 5 & 5 e Jseaall
Ay ladll sl olaall 3 g 5 ABLYL

. 400K N/M2 &l a5 Jasi 5,08 alaie] oy Cosu g 5 el 138 3lai &

oiall 45 gSall Ly jualindl -
Ao Aad gl Jlaa¥) o gl Lgaiany an adali 40L35) jualic 4o gana (e Bole  Sluall () 5S30
& gy
sl bl A5 oSl ALY pualiall (- )

bl planal & 5l AALEY) jealiall (- )

21



DAl ABLEY) pealiall & g pball (g ging
g1 5l aladia o 4d 4y jlenal) Gllkiall sle) ya g el 8 Adbiaall Cildladl (e dpanll 3 san 5l T ka5
& s piall 3 Al ulaal)
.(Two way ribbed slab) cualai¥) GId cuasll ciliie
.(One way ribbed slab)
( ))...(solid dab)

(Two way ribbed slabs) calad) &id quasl) clsde - - -
e 3l oY) ) o shall slaty) o dseal) CilS Jla 8 laall oda aadiud

ek sl b b Jeall s s omlatl 00 el 5 ()
(-)

=R

Hulioes Bla b {35 00 ] —

.......

cmalady) &y (-)

(One way ribbed slab) - - -
Gshall (e Chia (e (35S 5 23 028 (8 Cilaall aganal o deddiiall (5 k) el g2
Jlaa¥Wl Jaioladl Sy (= ) JSGN A e 9 LS a5 oladly il (505 ) 4y
Lo IS5 ¢ 5 il b aUaill 13 aadiind 5, saadll olasiyly

22



:(solid slab) - - -
s aal gl eVl il Lgia gedadl Jlaadl 138 (et Al Shliadl A andius
z o sy 8 aUaill 13 axdiinl 5 (- ) Ji Cua (e cpalasy)

23



s Gl Gildall 8 < gl s JEEI ) paes 8 0a g (5 lere uaic z1 Y
J<al L\}e&\‘_f%ﬁm c‘)m;hg.iu.\\c‘)ﬂ\ﬁmjidb eﬁg;c@d\}s@\#\w

(-)

Sherar el =

T Tamr et bt B Shrm g Bare

SaveS b Jlaa¥) iy o 585 nall & Al pualic a

(Rectangular) -
. (T-section) -
.(L-section) -

ol e ) g o sall daslaal 488Y) apaall Gy aladl) 0 5y
(=)

24



s paic b G (Ll ) guall g il Jlea) J& 5 e oy sl ) ualc
D) baranal Lgdial a5 | e s Leasanal i
.(short column) 3 _saill 33 Y1 -
.(long column) 4L skl saec ¥ -

o ) poaly g Jukainall e 1 utighl adadall ol (g jlarall JSEN Cua (e
gl g (= ) ISl el (e gl sl sae o gy g g il g ¢ JKEY) e el
Leie Jolaiaadl)

bl S8 aadi s Lgle Dl 1) A8Y) 5 D00 ganll (5 g8l) a5l Alala A0l palic o
B s sl e Gty b ) paall sda 5 I3V N (68 Jie 481 Jlea) da5laal
ol oy A gl e Al gl daglie e
L) AL giiall And )1 0155 Jent o Jari s e nall cilabial (g Tass ) (5 AV ¢ sanll
Y sl Jie Lasd) Ll ety ) A@Y) (gl ol Gl Gl S Lgalana Jeni LS

Ao slial) S e o Adlsall (65 () Ble)se ga GaaladY) B s T any 5 ¢

Sl oda ¢85 o 5 oS be i all S g el JS 8 (il ) jan 41K (51
LAY (ol e glaal) el )paa e o T 5 o se Al JilE ol aial 2418
(=) ISl phoe a las

25



Stesl bars

e (e LV amy ol Lgapanad of V) Ll el vie ladas fay Lo Jsf & clulad)
LS glglsae o oay gl & giuall JleaW) 488 o 5 (sl & A0LasY) yualiall 43S

R
(Isolated footing) .
(Compound footing) -
(Strip footing)isa »& clulul -
(mat footing) -
g s rdall 138 (glai & L) (e Adliaa g gl iy g g

Man Bars

Square Footing

26



S Ay Goaadl - -
iaall e 55 i 3 ) Oleal R gl o 585 1 AALEY) jualinll e 5 e A s
( -)
sl ik 3 050l 00

(Expansions Joints) -

On (6 sl AaLaall 3aa3 (Say 55,0 all il pas el ala) e e YU I g o e
b LS Al cilinall saail) Jual 5

COhanli 8 Jlall sa LS i) 3laliall i .
[ ]
5 L&Y Jalse il eV e 3AY) da pis clilesal) o3a 33L ) (Sas .

gl a3 ) G gualad) el -
AUutoCAD (2007) for Drawings Structural and Architectural
.Microsoft Office (2007) For Text Edition
Atir Software for Structural Calculations

27



Chapter Four (4)
Structural Analysisand Design

4 -1- Introduction.

4 -2- Factored Loads.

4 -3- Determination of thickness of oneway rib slab and two Way Rib Sab.
4 -4-Topping Design.

4 -5-L oad Calculation for Rib (BF-1).

4 -6 -Design of rib (BF-1).

4-7-Design of tow way slab.

4-8- Design of Beam (7F-B14).

4-9-Design column (C3).

4-10- Design of footing (F5).

4-11-Design of combined footing.

4-12- Design of Strip Footing Under Shear Wall (WF1).
4-13- Design of stairs.

4-14- Design of Basement wall.

4-15- Design of Shear wall.
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4.1: Introduction

Concrete is the only major building material that can be delivered to the job sitein 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.

S0, in this project, there are three types of slabs. one way ribbed slab, two way ribbed
slab, and Solid slab. They would be analyzed and designed by using finite element method
of design, with aid of a computer program called "ATIR- Software " to find the internal
forces, deflections and moments for ribbed slabs, and then handle calculation would be
made to find the required steel for al members.

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

NOTE:
*CONCrete .....eeeeven.... { =24 N/mm? MPa) } .

*The specified yield strength of the reinforcement {fy = 414 N/mm? (MPa)} .

4 .2 :Factored Loads:

The factored loads on which the structural analysis and design is based for our project

members, is determined as follows:

qu=12DL+16LL ACI -318-0
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4.3- Determination of Thickness of Slabs:

4.3.1 Deter mination of Thicknessfor One Way Rib Slab:

The structure may be exposed to different loads such as
dead and live loads. The value of the load depends on the
structure type and the intended use.

The overall depth must satisfy ACI Table (9.5.a):

-The maximum span length for one- end continuous (for ribs):

L _ 6700

min:E =188 = 350.20 mm

-The maximum span length for both -end continuous (for ribs):

hmm:;—'1 = ‘T’ = 314.28 mm

Take slab thickness h=350mm.
h =35cm (27cm Hollow block + 8cm Topping).

4.3.2 Determination of Thicknessfor two Way Rib Slab:

_ 40+8+ 4 + 14+17+175

Ye= T 40+ 8+12+35 ol
Iy = 542121167 + 14:;2.333‘ — 40=4.167% — 870075 cm?
bh* 60 * 35% i '
lbeam = 15 = —75 — = 214375cm N

=2
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0.8
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*For Exterior Beam:
- For short direction L = 7.00 m

0,6

|y Iy
Ir[h ';T+'2'+bw

I
5 bf
700

870075 — +60

lg = = 42 = 660612.5 cm*

-For long direction L = 7.3 mmm

!
I ki 5+ bw
57 bf
87007.5 365 + 60 i
ls = 7 = 6384781.cm

* For Interior Beam:

- For short direction

|y Iy
Ir[h ';T+'2'+bw

I
Fs br
870075 52” +% +80
I = = — 11439875 cm?
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-For long direction L =7.3m

!

lrip 5+ bw
s = by

87007.5 % + T—;” +80
lg = = = 1051340.5 cm*

Iy _ 214375 _
1= 75T 10513406
Iy _ 214375 _ o

%2 =7sT 11439875

I, _ 214375 _ .
g =—=—=»0,.

37 Is 6847813
_ Iy _ 214375 _
@4 =15 = se06125 0.325
.
1+ as + 03+ 1.025
Uy = ——————— =~ — =0.256
ol iz}

drm = 0.256 < 2 The minmum slab thickness will be i B

Ll n.s%:

slab ™ 36458 (apm—0.2)
v

L, =7.3m

B="tom =73 1 045>1

by short

7300 0.8+

1400

Fig. (1-4) panel of two way rib dab

hsiab = 35375+ 1.045 0256 — 02
220.2 << 350

...... the thickness of slab is aducate enough.
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4.4- Topping Design :

(Dead load calculation for topping)

Table( 1-4) Dead load calculation for topping

Dead load from: O *y*1 KN/m
Tiles 0.03*24*1 0.72
mortar 0.02x22*1 0.44
Coarse sand 0.07*17*1 1.19
topping 0.08*25*1 2
partitions 2*1 2

> 6.35

Liveload calculation=5*1=5 KN/m
Total factor load:
Wu=(1.2* 6.65) + (1.6 * 5) =15.98 KN/m

—> For aone meter strip Wu = 15.98 KN/m

Topping in one way ribbed slab can be considered as a strip of 1 meterwidth and
span of hollow block length with both end fixed in the ribs

Assume slab fixed at supported points (ribs): T
«]2 0 a2 . . %
Mu :W‘I‘; = 53?;"‘ =0.213KN.m/m of strip width.
®Mn = Mu-strength condition, —

Where®=0.55-for plain concrete.

Mn  =042* f!+*S,ACI-318-05
Where Sm for rectangular section of the dlab:
S = 2 = 10080 — 1350 000mM? |
M, =042+ 1+ +24 + 1350000 + 107® =224 KN.m  Fi9(2-4):Section of ribbed slab

OMn =0.55%2.24 = 1.232 KN.m

® Mn =1.232 KN.m>> Mu= 0.213KN.m
*No reinforcement is required by analysis. Provide A nin for slabs as shrinkage and

temperature reinforcement.
Pshrinkage =0.0018 ACI-318-05

As=p*b*t=0.0018* 1000 * 80 = 144 mm?/m strip
Try ®8with As = 50mn.
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% 10088

Aspn B0
Use 3d8/m with A:=150.8mm?%/m stri pord8@300mm in both direction.
Step(s) isthe smallest of:
1. 3h=3*80=224mm - control.
2. 450mm.

Bar numbers n=

280 280

3. S=380(—)-2.5C.=380(z
[s “414

) =25+ 20 =330 mm.

280 280

S< 380 (5)=300(7 -

)=380mm.

Take F8@200mm in both directions. S = 200mm< 270mm ok .

4.5- Load calculation :

For the one-way ribbed slabs, the total dead |oad to be used in the analysis and design is calculated as

follows:

% 45.1 Calculations of Dead load :-

Table (2-4) Calculation of the total load for (BF-R1)

N material Quality W= y+1U W
o] Density (KN)
1 Tile 22 0.03*22*0.54 0.3726
2 Mortar 22 0.02*22*0.54 0.3564
3 Sand 16 0.07*16*0.54 0.6426
4 RC Topping 25 0.08* 25%0.54 1.08
5 RCRib 25 25%0.27*0.14 0.945
6 Block 10 10*0.27*0.4 1.08
7 Plaster 22 0.02*22*0.54 0..3564
8 Partition - 2*0.54 1.08
(2KN/m?)
s KN =5.84

=>» Total dead load = 6.00 KN/m/rib
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4.5.2 Calculationsof Liveload:- = Tota liveload = 50.54 = 2.7 KN/m/rib

4.6-Design of flexure of rib(BF-R1): -

4.6.1: Design of Negative moment of rib (BF-R1):
1) Maximum negative moment Mu® =18.5 KN.m.

Mn = Mu /p=18.5/ 0.9 = 20.55 KN.m

Iy 414
= — =
085 f; 0.85+24

=20.29

R = My _ 2055=1077
M~ bed? ~ (.14 314)2

=1.489 MPa

1 2+ Kp*
p=_f1= 1 ——ﬁj—m]

1 2+1.489:20.29

=— 1- 1—— =0.00373
19.48 414

L As=p* b, *d=0.00373* 140 *314 = 164.09mm’.

fe 1.4

Asmin = g *bwrd 2 Srbyrd (ACI-10.5.1)
¥ ¥
= Y2 1 140+314 > 24140+ 314
42414 414
=132.73 mm*<148.65mn’’ ............. Larger value is control.

— AS;,in148.65<AS ¢, =164.09mn",
~ As = 164.09mm?’,
2 ®12 = 226.2 MM™> A§164.09 mm*. OK. *Note: Apqo = 78.5 mm?.
~Use2 12
— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =0.85* f,*b* a
226.2* 414=0.85* 24* 140* a

a=31.48 mm.
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¢ =2 =22 _37 mm, * Note: f, = 24 MPa< 28 MPa— 8, = 0.85

B, 085

e, = 5% 0,003
C

— 3‘2;3? * 0.003=0.022 > 0.005 -'-(b =0.9 OK

4.6.2: Design of Positive moment of rib (BF-R1)
d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
=350~ 20-8—= 314 mm.
- My max = 24.3KN.m
be < Distance center to center between ribs =540 mm............ Controlled.
< Span/4 =2050/4 =512.5 mm.
< (16* t) + b, =(16* 80) +140 =1420 mm.
- b= 540 mm.

=085+ 24054 +0.08 + 0.314 —”‘—28 +10% = 25153 KN.m

MMy = 0.9 * 251.53 = 262.38KN.m

- (M =262.38KN.M > M, o= 24.3KN.m.

- Design as rectangular section.

1) Maximum positive moment Mu‘ = 24.3KN.m
Mn=Mu/ ¢ =24.3/0.9=27KN.m.

1y 414

m=—=-= =20.29
085 f; 085224
My o 27=107%
Ky = Bed? — 054s (0314)F 0.507 MPa
1 2+Kpn*
p=ll= 1= —J,';—m )
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=— 1- 1-Z20002 2000124,
19.48 414

S As=p* be *d =0.00124 * 540 *314 = 210.23mn.

fe 1

Asmin = 5 *bwrd 2 1—4 kby*d oo, (ACI-10.5.1)
v v
= Y2 1 140+314 > 24140+ 314
42414 414
=132.73mm*<148.65mn?’ ............. Larger value is control.

AS1in148.65<A S, =164.09mn7’.
~ As = 164.09mm?’,
2 ®12 = 226.2 mm™> A§164.09 mm’. OK. *Note: Agp1p = 78.5 mm?,
~Use2 12
— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =0.85* f.*b* a
226.2* 414=0.85* 25* 140* a

a=31.48 mm.
¢ —ﬁi_%mw mm. * Note: f; = 24 MPa< 28 MPa— f; = 0.85
1
e, =5+ 0,003
314 37

- ——* 0.003=0.022 > 0.005 ¢ =0.90K
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Figure (3-4) : Shear Envelop of rib (BF-R1) ..... Sheet from Computer program" Atir" .

Geometry Units:meter,mm

g 4 3
1 2
T—Vv A — A ——
[ S SE— AJ i S JEE— A_I 1 41
0.8 4.2 0.8 2.05 0.5
I I I 27 I I
| | |
I T 1
540
0
350
140
A-A
Moment/Shear Envelope (Factored) Units:kN,meter
Moments: spans 1to 2
-27.1
-18.5
-14.3
| 1.02,
I | -0.2
| 1 ! | ! ! |
I | I 0-89I1.18 I | E————
| | 1 3.3
8.5
24.3
2. , 3. | 1.89 081
I I I I 1
Moment/Shear Envelope (Factored) Units:kN,meter
Shear
-34.2
-29.6
i i i /|
19.1
23.7 256 2L
Reactions
Factored
| ! ! | ! ! |
[ I 1 | 1 I |
DeadR  14.62 37.37 3.46
LiveR 9.05 22.42 5.32
MaxR 23.66 59.78 8.78
MinR 14.34 43.98 0.21
Service
DeadR  12.18 31.14 2.88
LiveR 565 38 14.01 3.33
MaxR 17.84 45.15 6.21
MinR 12.01 35.28 0.85




4-7-Design_of tow way ribbed slab.
For the two-way ribbed slabs, the total dead load to be used in the analysis and design is
calculated as follows:

Tifees 3 omn

Nfererear = oo

£ ergnr s Swrrecd FEOE T G

£ oraraperrriefor Fespsprisa iy q nERy
& Tearrecracder Pyferlc

S o rrrreresker il

Fleesper 2 oo

Fig. (4-4)Typical sectioninrib dab

Table (3-4): Dead load calculation for tow way Rib

N material Quality W= y+v W
0 Density (KN)
1 Tile 22 0.03*22*0.54*0.54 0.1925
2 Mortar 22 0.02*22*0.54*0.54 0.1283
3 Sand 16 0.07*16*0.54*0.54 0.327
4 RC Topping 25 0.08*25*0.54*0.54 0.583
5 RCRib 25 25%0.27*(0.54+0.4)*0.1 0.8883
4
6 Block 10 10*0.27*0.4*0.4 0.432
7 Plaster 22 0.02*22*0.54*0.54 0.1283
8 Partition - 2*0.54*0.54 0.58
(2KN/m#)
S KN =3.217
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-Dead load / slab: DL

" 3.117
" 054+0.54
-Live Load /rib: LL =5 KN/m?

W, =1.6*5=8KN/m?
Wp=1.2*10.7 = 12.84 KN/m?
w = 8 +12.84=20.84 KN/m?

= 10.7 KN/m?

Moment calculation using (coefficient method)

M, =Ca w2

My =Ch wl?

lq
m =E=7-347 = 0.95
Case4

Take coefficient from table (appendix)

Not (Negative moment at discontinuous edge )=

(%x positive moment)
bf=0.54m

Cap = 0.030

Cupo = 0.024

Ca =0.035

CuL = 0.029

Ma ,neg = 0.055 *20.84* 7> = - 56.1 KN.M
Mb neg= 0.045 *20.84 *7.3° = - 50 KN.M
Mapos=0.030* 12.84* 7°=18.9

Ma pos = 0.035*8* 7%= 13.7

Mapos = 32.6

Mb posD = 0.024 * 12.84* 7.3 = 16.4
Mb posL =0.029* 8* 7.3* =12.4

40

40

14

40

o4

-

54

i

Fig(5-4) : tow way rib dab

—12.9
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*
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e :
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™ A
]
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R;:-\-.. -
taiZG
!
’
iy
i =9

Fig.( 6-4) Moment diagram



Maneg=0.333* 32.6 =-10.9 Mbpos = 28.8
Mb neg = 0.333*28.8 = -9.6

4.7.1 Design of Rib (negative moment)

Short direction ::

e Assume bar diameter ®14 for main reinforcement .

d = h- cover ~dgjrryps — -2 =350 — 20 — 8 — = = 315 mm

m=—3 - 414 _ 20.29
T 085#f, 085%24 T
Mu= 56.6KN.m
Assume bar diameter ®14 for main negative moment reinforcement.
- Mu 56.6 * 10° — 513 Mvg
" T Obd2  09+140+3152 P
1 (1- 1_2R,T*m 1 - 1—2*5'13*20'29 =014
P= f, 2029 414 e

As= p*b*d=0.014 * 140 * 350 = 617.4mm"
*Check for Ag min:

fe
Agnin=0.25 * 7 + b,* dACI-318 -05

¥l

Asmin= 02537 + 140* 315=133.15 mn’.

Aan = *by, *0=77 + 140+ 350 = 14913 mm? ... contral
¥

A=617.4mm*>A_ . =149.13mn7.... Ok

Use 2F 20 with A5 = 628.13 mm?

* Check for Strain:
As=fy _ 628B.13=414

— e — = 87.44mm
U.SE*}'L*b 08524140
__a 814
C=0836 o085 - cofmm
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e= 0.003* =5 = 0,003* 2212247 ( 0061> 0.005 ... ok

c 102.87

4.7.2 Design of Rib (positive moment in short direction)
Mu= 32.6 KN.m

Assume bar diameter ®14 for main positive moment reinforcement.

 Mu 326 #10°
Rn = 3hdz ~00+540+3152 ~ 2676 Mpa
1 SR, +m 1 2% 0676 * 20.29
p=—(1- 1- 3 = ol — 1- i = 0.00166

As = p*b*d = 0.00166 * 540 * 315 = 282.32mm*>> Ag nin
Use 2F 14 with A; = 308 mm?

* Check for Strain:

_ Asfy _ 308=414
0BS[b 0Bsezass1d — 111 mMm
c= = LI P 13.07 mm
T 0.85 “dq.85 . o
&= 0.003* (—)= 0.003*(—,-—)= 0.069> 0.005 .... ok

~use2 014
4.7.3 Design of Rib in short direction (negative moment discontinuous edge)
Mu=10.9 KN.m

_ Mu 109 +10°
Rn = obdz ~ 00+ 140+315 872 Mpa
L R,+m 1 2 % 0.872 *20.29

A = p*b*d = 0.00215 * 140 * 315 = 94.86 mm*

A<A_ ... use A . =149.13 mm2

S min

Use 2F 12 with 45 = 226. 2 mm?
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* Check for Strain:

_ Asfy _ 2262+414
T 085+f/+b 085-24-140 31.48 mm
a__216_
© =085 o 85 mm ?
£~ 0.003* ()= 0.008* (*= =0.0225> 0.005 .

Luse2 012

ok

4.7.4 Design of Rib in long direction (positive moment discontinuous edge)

Mu=28.8KN.m

d = h- cover ~dgjrryps — = =350 — 20 — 8 — 14 — ! = 301 mm

= 0.654 Mpa

Mu 28.8 + 10°
Rn = hd? =~ 0.9+ 540 + 3012
1 2Rp*m 1
=@ 1= (2 = 20291~

A<= p*b*d = 0.00153 *540 * 301 = 254.7 mm’

Use 2F 14 with A; = 308 mm?

* Check for Strain:

As=fy _ 308+414

= 085+//+b 08524540 11.1mm
a 498 =13
=085 085 mm
30113

e= 0.003* (T) = 0.003*(

Luse2 914

43
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) = 0.068 > 0.005 ...

214 = 0.00153

ok



4.7.7 Design of shear for rib:

The maximum shear coefficient will be in the short direction for the slab with boundary
condition asin case 4:

Wa= 0.6

<@ The shear strength of oneribinthedabis:

1 1
Ve=11sz* foxbysd=11+z+ v24%140+315+ 107 = 40425 kN

@V, = 0.75 + 40.425 = 30.312 kN
Wu =Wa* Wd,l =0.6*20.84 =12.5 KN

Ln
Via =Wu = bf -~ d =125+%054 35—-0315 =2144KN

1
5 OV, < Vyq = 21.44kN < @V, = 30.312KN

*Provide minimum shear reinforcement
Use 208 for the stripe Ay g = 2 * 50 = 100 mm?

) m§Em3*414=0.113 — §=23887.14mm

Smax = T = 1575 <600 mm

Use 208 @ 15 cm e~T for the distance of 1m from the face of suppurt,
and 208 @ 30 cme~T in the middle space .
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4 -8 Design of Beam (7F-B14): -

4.8.1 :Design calculation of beam (7F-B14) :
=>» Reaction from Simply Supported Rib 1:

D.L =27.05/0.54 = 50.1 KN/m
L.L =14.58/0.54 = 14.58 KN/m

=» Reaction fromRib 2:
D.L =31.27/0.54 =57.9 KN/m
L.L =14.04/0.54 =26 KN/m

Self weight =035+ 1+ 25 =875kN

Table( 4-4) : Weight of the matrails acting directly on the beam:

Matrial ¥ w= y+V
Tiles 22 22* 0.03*1= 0.66
Mortar 22 22*0.02* 1=0.44
Sand 17 17*0.07*1=1.19
Plaster 22 22*0.02 =044
Partition 2kN/m2 - 2*1=2
Total dead load KN/m 4.73 kN/m

Total Dead load:
Self weight + Materials=8.75 + 4.73 = 13.48 KN/m
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By using ATIR program we get the envelope moment and shear diagram asthe follows:-

Geometry Units:meter,cm

1 2 3 4
1 2 3
A ™1 A ™ A :|
|: LTl LI
A A A
‘0.5‘ 6. \OQT 3.6 ‘0?‘, 3.6 ‘03‘
\‘\ 64 \‘\ 39 \‘\ 39 \‘\
I I I |
35,
100.
A-A
Geometry Units:meter,cm
loading
load group no. 1
Dead load - Service Units:kN,meter
13:4 13.4
13.4
50.1 57.9 57.9
6.4 3.9 3.9
Live load - Service Load factors: 1.20,1.20/1.60,0.00
27.0 26.0 26.0
6.4 3.9 3.9

Fig.(7-4) spans and section of beam (7F-B14)
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Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 3

-455.6
-388.8 -405.7

75 ! 2.1
196.3
418.5
2.56 | 3.84 2.34 | 1.56 ‘ 2.14 | 1.76 ‘
I I I I I I |
Shear
-454.1
-401.5
-213.3 -223.6
-157.3 -167.6
—t [ [ 1
T TTT TTT LI |
252. 235.
316.7 sans 2504 201.
Reactions
Factored
— [l 11 [l |
T TTT T T
DeadR 199.44 506.63 307.11 143.71
LiveR 117.23 289.97 197.21 79.91
Max R 316.67 796.59 504.32 223.62
Min R 195.75 575.12 344.03 135.06
Service
DeadR 166.2 422.19 255.93 119.76
LiveR 73.27 181.23 123.26 49.94
Max R 239.47 603.42 379.18 169.7
Min R 163.89 465. 279. 114.35

Fig.(8-4) Moment And Shear Diagram of beam (7F-B14)
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4.8.2: Design of positive moment for beam (7F-B14):Mu= 418.5KN.m for span 1
d=h- COver — dyimpe— 2= 350 40 - 10 - == 287.5 mm,
C=2d=>+287.5=1232mm

B= 085 ,since f, =24 MPA

a=B*c=0.85* 123.2=104.7 mm

Mnma = 0.85* f, * ab* (d —%) = 0.85* 24*104.7 *1000*(287.5-104.7 / 2 )+ 10~°
= 520.25 KN.m
® =0.82

Mu=418.5<® mn _ = 0.82x 502.25 = 411.845KN.m

@ Design the section as Doubly reinforced concrete section.

m = g 44 20.29

T 085+f. 085%24
. Mu 4185 * 10° -

—— — = D). '

N DbdZ 0.9+ 1000 * 28752 p
1 P 1 2= 562 20,29

p=—(1- 1- h”” = (- 1-=—"——=0014
A= p*b*d = 0.04* 1000 * 287.5 = 4020.15 mm?
*Check for Ag min:

fe
Agyin = 0.25 * n * b,* dACI-318 -05

V24
414

Asmin= 0.25>— + 1000* 287.5 =868mnr’.

Asnin =7 *by, *d=17 + 1000 + 2875 = 972.22 mm? ... contral

W

—_ 2 — 2
AS— 4020.1mm >AS, rin = 972.22 mm~.... Ok
Use 9F 25 with4; = 4417. 8em?
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* Check for Strain:

a= As*fy _ 4417=414
0.85+[,=b 0.85224=1000

a 47.79
C=—== = 101.26 mm

g~ 085
e 0.003* (55 = 0.003+ (L1012
. 101.26

1000 —40*2—=10*2 —9% 25
Sh_ 3

= 86.07 mm

)=0.00552 > 0.005 ... Ok

=844mm > 25mm ok

4.8.3 :Design of positive moment for beam (7F-B14):Mu= 196.3 KN.m for span 2
Mnma = 0.85* f. * a*b* (d -g) =0.85* 24*104.7 *1000* (287.5-104.7/ 2 )+ 10~°
=502.25 KN.m

® =0.85

Mu= 196.3<® vn__ = 0.82x 502.25 = 411.845KN.m

< Design the section as Singly reinforced concrete section.
f 414
¥

M=085+f, 085+24 _ 2029
o Mu_ 1963.10°
"= obd?2  09*1000+28752 P
1 ZRp= 1 2+ 3.475 =20.29
p=—(1- 1- h’” = = (1— 1-—=—————=0006828
A = p*b*d = 0.006828 * 1000 * 287.5 = 1963.2 mmm’
*Check for Ag min:

fe
Agnin=0.25 * 7 * b,* dACI-318 -05
¥

V24
414

Agrin = F +b,, *d=£ #1000 * 287.5 = 972.22 mm? ... contral
¥

Asmin= 0.25>— + 1000* 287.5 =868mnr’.

A=19632mm™>A_ _ =972.22mnr.... Ok
Use5F 25 with4g = 24.531cm?
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* Check for Strain:

a= Ag=fy _ 24531=414
0.85=f,=b 08522521000

a 47.79
(=—=——=5623mm

£ 085
£=0.003* (=) = 0.003* (=222%=0,01233 > 0.005 ... Ok

=47.79 mm

1000 —-40+2—-10%2—5%25

Sh ) = 193.mm > 25mm ok

I

4.8.4: Design of negative moment for beam (7F-B14):Mu= 405.7KN.m
d=h- COVer — d gimps — 2= 350 -~ 40— 10 - == 291 mm.

C=2d=2+291 =124.7mm

B= 0.85

a=B*c=0.85* 124.7 = 105.99mm

Mnma = 0.85* f; * a*b* (d- % ) = 0.85* 24*105.99 * 1000* (291 -105.99/ 2 )+ 10~°
= 536.06 KN.m
® =09

Mu= 405.7< ® Mn .= 0.9x 536.06 = 482.45KN.m

@ Design the section as singly reinforced concrete section.

m = g _ 44 _ 20.29
T 085+f. 085%24
_— Mu 4057 +10° I
" obd?2  09*1000+ 2912 O P
1 2Ry 1 2+ 5323 =20.29
p=—(1- 1- h”” = = (1— 1-=———=001507
A= p*b*d = 0.01507 * 1000 * 291 = 4369.1 mm?
*Check for Ag min:
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fe
Agnin=0.25 * 7 * b,* dACI-318 -05
¥

V24
414

Asmin= 0.25>— + 1000* 287.5 =868mn’.

Agrin = F +b,, *d=£ #1000 * 287.5 = 972.22 mm? ... contral
¥

A=43.691mm™>A_  =972.22mnr.... Ok
UsedF12& 8F 25 with A; = 43. 8m?

* Check for Strain:

As=fy  _ 4578.12=414
0.85+[,=b 0.85224=1000

a 8607
c=_= = 101.26 mm

£ 0.85
= 0.003* (%) = 0.003* (W):0.0wﬂb 0.005 ... Ok

1000 —40%2 —10%2 — 8+ 25 — 4 + 12
b= 11

= 86.07 mm

=593mm > 25mm ok

1

4.8.5: Design of shear for Beam (7F-B14):

ACI - 318 — Categories for shear design: critical section of distance d= 287.5mm from
the face of support.
VU gitica = 401.5kN at support.

Ve=* [l *b*d=<* V24 *1000*287.5+10°= 239.58 KN

Check for section dimension:

1 401.5
Vs==2-Ve=——-
F 075

239.5=295.833 KN

2

Vs max = 5 * Ff *by*d= g *\/24 *1000*287.5*10° = 958.33 KN
Find the maximum stirrups spacing:

¥
L.F_

“ f{*byrd = *v24 *1000*290*10° =479.167 KN

W=
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V<V, then

Shax<600mMmm or S, < —=——=143.75mm

ﬂ 287.5
2 2

@ Check for VSsyn:

Vemn=—c*  f¢ *by*d =—*v24 *1000*287.5*10° =89.84 KN

Vsmin=3 *by*d =2 *1000+287.5*10° =95.83 KN ... control
D(VC + Vgmin= 0.75(239.5+95.83) =251.5 KN
d(Ve +l; ) = 0.75(239.5+479.167) =539 KN
D(VC + Vi =251.5< V= 401.5<  d(Vc +I;) =539
Then it case IV
Usestirrups 2U — shape (4 legs stirrups) F 10
With Av =4* 78,5 = 314mnr.

Apfyr#d 31424142287 521077
Seq—o— = = 126.34 mm
Vs 29583

S =126.34<S=145mm ...0K
Take 2Ushape (4 legs stirrups )@10 @ 12cm<S,q<Snax in first 1 m from support
Take 2Ushape (4 legs stirrups )®10 @ 20cm in middle of span
Use 80 stirrups.

8725

Fig(9-4) : Section in beam RC & stirrups
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4-9: Design of Column (C3) " in basement floor" :

Pu(KN) 9 " Mpa Y Mpa
7700 0.02 24 414

4.9.1: Check Slenderness Effect:

e r=0.3*1=0.3
e Lu=315m
e M1M2=1 (Bracedframewith M,min)
MU gy oML ACI - (10.12.2)
r M2

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

K=1, According to ACI 318-02 The effective length factor, k, shall be permitted to be taken as
1.0.

kl—uzl* 3.15/0.3=105<22..cccccc. . short — column

r

4.9.2 Selecting longitudinal bars:

0.01< "9 =0.02<0.08 - OK

Ast=rg* Ag=0,02A9
Pu = 0.65*0.8* {0.85* fc'(Ag — Ast) + Agt (fy)}
7700 *10° = 0.65* 0.8* [0.85* 24 * (Ag — 0.02 Ag) + 0.02 Ag * 414 |
Ag = 523809 .5mm?

Take Column diminution 50cm*100cm
Find Ast
7700*10° = 0.65* 0.8* [0.85* 24* (500000 — Ast) + Ast * 414]
Ast = 11706.53mm’
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Take 24® 25, Asprovided = 11787 MM > Asreq = 11706mm’

Adt
rg = Ag = 0.0235>00L...0k

1400

21 @RS ]
i @ a5
Vd
! H i
£ 40 ;
- = "--\._\_\_\_\_ /z
r"i:,:, T8 e Lo g s
i k=
1< 232
.\- T
JM I:l

Fig(10-4) column 3 section & stirrups
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- Design of footing (F 5):

£/ fy

24 Mpa 414 Mpa

4.10.1: Load Calculation:-
Pu=5500KN

* Allowable soil pressure =400 KN/ nv?
* Soil density = 20 KN/m3

* Soil weight = 0.4*20= 8 KN/ m?

h

- Weight of footing (assume i =80 cm)

Wfooting =0825=20 KN/m2

- Total load on foundation:
WT=20+8 =28 KN/m2

- Net soil pressure %e:

%het = 400 — 28 = 372 KN/m2

- Required sizes of footing:

P 4230
A required = %e = 372 =11.37n7

TakeL=3.6m & B=3.1m

55



h footing Wfooti ng Wsoi | WT

Ot A,required

80 cm 20 KN/m? | 8 KN/m? | 28 KN/m? 372 KN/m? | 11.37m?

4.10.2 Depth of footing and shear design:

Pu =5500 KN

5500
QU = 36*31 =492.83 KN/m?

e Determinethe Depth of Footing Based on
Shear Strength:-

J _
L] CheCk fOf One Way Sheal’ Streﬂgth nalired crsu:.kf? 1 |
|
Vu = ('— _a_ dj *qu*b=(1.925-d)* 492.83* 3.1 e o s |
2 2 77
= 2941-1527.8d Ve
) o a
Ve = ~~/24* 3100* d = 2531.14¢ Solurn g l[//j/f
Let,f Ve =Vu Ei ]
d =0.713m iy
I///

h= 713+ 75+14 = 800mm

e Check for Two Way shear Action (Punching).
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Tribulary arca o -
ocna-Way aligar

Fig(11-4) one and two way shear




- The punching shear strength isthe smallest value of the following equations:

FV, = .1(1+ i]ﬁbod
fyv, (b/d erd
_f—rbd

Critical aaction
far fwdeway shaer "=

Where:

Column Length (a) 900

c = = =225
Column Width (b) 400

Tribudary ama foe
bWy $hea

Two-wav afaar.

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

=2(0.9+0.711)+2(0.4+0.711)= 5.444 m.

s =40....... for interior column

Ve = %(H bi}l fc, b,d........ .control
1 a !
=.—| —=+2}/f bd
12(b0/d+ J ¢

V. =.%\/ftlbod

d=800-75-14=711mm

Let,f Vc=Vu
Vu=492.83(3.6* 3.1-(0.9+d)(0.4+d)=4117.9KN

be b, (m) a, f V. (KN)
2.25 5.444 40 41179
Ve=0.3v24 * 5444 % 711 + 10~° = 5688.78KN
fNe=0.75 + 5688.78 = 4266.54KN
Vu=41179< Vc....... The thickness (h=80cm) is educate enough
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Vu=5945.5KN < ®Vc =8405.2KN.................. OK
h (mm) d (mm) b, (m) Vu (KN) f V. (KN)
950 855 6.02 5945.5 8405.2
4.10.3 :Design for Bending Moment of long direction.
Use bar @16
h (mm) d (mm) b(m)
800 711 3.1

Mu =492.83*3.1* 1.35*1.35/2=1392.2 KN.m
fy 414
m = 0.85* fc — 0.85*24 = 20204

Mu/f 1392.2*107°/0.9
Rn= b*d” = 317(071)° =099 Mpa
1 1- 2mRn
me-V oY)
1 \/1_ 2(20.294)(0.99)
p= 20.294 (1 - 414 ) = 0.00245
Asreq = 0.00245 (3100) (711) = 5405.17MM" > Asmin = 4484mMm° . OK

P

Asmin =0.0018* b*h == 0.0018 (3100) (800) = 4484Mn"

Take 27® 16 , As,provided =54.28 cm? > Asrequired = 54.1 cm?

_3100—-75*2-27*16
26

S =100 mm

- Step(S) issmallest of:

1. 3h = 3*800 = 2400 mm
2. 450 mm - control
S=100 mm < S;max = 450 mm - OK
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Mu(KN.m) | m Rn p ASreq(mM?] ASmin(mn?] S(mm]
13922 | 20.29 0.99Mpa | 0.00245 | 5405.17 | 4484 100

- Check strain
Tension = Compression
A x fy=0.85x f xbxa
5428.7 x 414 = 0.85x 24 x 3100x a

a=35.5mm
c=28_pg
0.85
e, = 1-418  003=0.04824> 0.005...0k
41.8
As (mn) a (mm) ¢ (mm) e,
5428.7 355 41.8 0.04824

4.10.4: Design for Bending Moment of short direction:

h (mm) d (mm) b(m)
800 711 3.1

Mu =492.83*1.35/2 = 1616.7 KN.m

m=_Y = H4 _5950g
0.85* fc 0.85* 24

_ Mu/f _ 1616.7*10°/0.9

Rn = ~= -—=1.146 Mpa
b*d 3.1* (0.712)
_ i ) _2mRn
p= (- 1-=7)
D= 1 (1- \/1_ 2(20.294)(1.146)): 0002865
20.294 414

As,req=6314.85mm*> Asmin = 4464 mn?..... OK

Take 32 16 , As,provided = 74.4cm? > Asrequired = 72.55 cm?
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_ * 9 _ *
5= 3600 75312 32*16 =947 mm

- Step(S) issmallest of:

1. 3h =3*950 = 2850mm
2. 450 mm - control
S=947 mm < Smax =450mm - OK

1616.7 | 20.29 1.146Mpa| 0.002865 | 6314.82| 4464 94.7

S

1
-
.
b
-
.
3
g1 2 ax .35 Q02

Fig(12-4) one and two way shear Foundation 5 section
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E 0.3

P16 1 =408
3.45

)

"

)

Il

.

186 ‘LE

=

3

M

o3

b3

2,85

Fig(13-4) Foundation 5 plan

4.11 Design of combined footing : -

Footing for the column C5 (F15) :
C5:90*40
Pu =5500*2= 11000 KN .
Pn=pu/1.3=11000/1.3=8461.54 KN. q al=400KN/m2.
A=pn/q al=8461.51/400=21.15m2
Take 4.6*4.6 footing
4.11.1 Deter mination of footing Dimension:
Net allowable soil pressure = 400 KN/m2
A=pn/q all=8461.51/400=21.15m2
Take 4.6*4.6 footing
Distance between the two columnsis 2.8m center to center
4.11.2 Deter mination of footing depth:
Selecth=90cm ....d=80.5cm.
Factored load :
Pu5=5500KN .
Pu5=5500KN .
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RistRis

A

g - 1100
" 46*46

Check for one way shear strength for C5 :

G =

=519.85Kn/ m?

Vu = 5500 —-519.85* 4.6(0.7 + 0.4+ 0.805) = 944 .55KN

f.\/c=f.(%*1/fc'*bw*d)

f Vc =0.75* %* /24 * 805* 4600 = 2267.6Kn

f Vc>Wu
. Safe

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

FV, =t %(n%}/ t'b,d

1( a '
fv, =2 & i ol/fbd
: 12(b0/d+J ¢ Do
FV =f .%\/ t'b.d

Whre:

_ Column Length (a)
€ Column Width (b)

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

a,=30 for exterior column

....... for interior column

1 2 ' 0.75 2
FV,=f. 2|1+ W f bd=—2x14 * \[24* 5.82* 0.805 = 4760.96Kn
E 6( bC] ¢ 6 [ (40*90))
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f V. =4760.96Kn ..... Control

Vu.; = Pu-FR,

FR, =s,, *area of critical section

VU, =5500—519.85[(0.7 + 0.4+ 0.805/ 2) * (0.9+ 0.805) | = 4168.27KN
fVe>Vu...... satisfied

4.11.3 Design for Bending M oment:
Mu =1269.195Kn.m
B=4600 h=900 d=805 Fc=24Mpa fy=414Mpa

Mu=1269.195kn.m.

_ Mn_ 1269195/0.9
bd?>  0.9* 4600* 805* 805

oy x4
0.85* fc  0.85* 24

" :i 1- l_2><m><kn
m fy

_ 1 \/1_ 2x 20.9x 0.473
20.9 414

ASg,, = * b* d =0.001156* 4600* 805 = 4281.8mm’

ASgyinage = 0.0018* b* h = 0.0018* 4600* 900 = 7452mm’

. Asm> Asreq

Kn

*10° = 0.473Mpa

=20.29

r

] =0.001156

USe24@20 MM coeeeeeeeeeen . with Aprovided = 7536mnT

S=4600-75* 2-24* 20/23=172.6

S<=3h=300<=450.......... ok
Mu at face of column=0.7*2391/2=585.8
Use 24 @20

4.11.4. Designe thetheflexural reinforcement in thetransversdirection
Mu =1195.65/2(4.6/2-0.9/2)2=2046

__Mn__ 1195/09
bd®>  1600* 805* 805

oy x4
0.85* fc  0.85* 24

*10° = 2.14Mpa

=20.29
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r :i 1_ 1_M
m fy

1 \/ 2x20.29x 2.14
r=——|1- [1-
20.29 414

ASge,, = *b* d =0.005616* 1600* 805 = 7223.4mm’
ASgyinyage = 0.0018* b* h = 0.0018* 1600* 900 = 2591mm’
. As = 4608.6mm’

Use23 @320

] = 0.005616

S=1600-75-23* 20/22=48.4 use50cm
As Temp=0.0018*1000*900=1620 use J18@15cm

4.11.5 Combined Footing Details:

wainl .
= .JHI 4k ke "
E ; 51 g Cilge L
a Y Al e A| | Fe——  d
: FEw|E S rTewans| 1Y s T
- e T S e T i T T S e PRl I3 =
- Hai3 5.0 W E T W EENETRNTEE EEFTEEYNIWEFENEA
5 Y LY e
1 K
. )
o Zudz =505 5:
o o]
— = Eari = Ldsy @ T F FF U b 4 4 8 8 3 & h 4 8 FT % 4 F B A
] 3
et - - B -~ -~ . =T
0914 o 5
4 TR @ (R xLdy A A
- B ! “ - o
O o

Fig(14-4) Combined footing 15 section
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= 0.3 0.3
Ta TE-=24¢20 L=5.05
48 |2 4.45 2|
Ep) I
L =
3 T
[ )
g =] [Te! @ oo [wn
-0 == oo 5
Tr m i 18423 18423 % ®
& o
o b
5 || .
=il BE—24820 L=5.05 ol
4.45
= e L
= 0.3 0.4 P4 0.4.0.9
0.1 4.4 0.1
Fig(15-4) Combined footing 15 plan
4-12: Design of Strip Footing Under Shear Wall (WE1):
£/ Ty
24 Mpa 414 Mpa

- Allowable soil pressure =400 KN/ nv?

- Soil density = 20 KN/m3

- Wall thickness h=25cm
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gnet =400 - 0.25-0.7*20 = 379.75 KN/m2
Weight of wall = 0.25* 25*3.5*9=196.87 ...take it 200K N/m
Additional load from slabs =200KN/m

A= PN = 40— 05 m2/m
gnet  379.75

A=b*1Im....... takeb =1.0m

4.12.1Depth of footing and shear design :
Pu = 1.3*400 =520KN/m

Check for One Way Shear Strength:

Vuz(g—ﬂ—dj*qu*m:(l—%—d]*520*1
2 2 2" 2

fVc=%\/ﬂ*1000*d*10‘3

Let,f Vc=Vu
d=0.1723m

assume
h=172.3+ 75+ 20/ 2=257.3mm

h =300mm, d=300-75-20/2=215mm

Design for flexure:

h (mm) d (mm)

b(mm)

300 215

1000

Take stedl bar @20
Mu =520*1*0.375*0.375/2=36.563 KN.m/m

m=_ - 44 _5599
0.85* fc 0.85*24
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_ Mu/f _ 36.6* 10°

Rn = ~= >=0.879 Mpa
b*d?  0.9*1000* (215)
_ i ) _2mRn
p= (- - =)
o= 1 (1- \/1_ 2(20.29)(0.879) ) = 0.00217
20.29 414

ASeq = 0.00217 (1000) (215) = 466.86mm?/m < ASyin = 540mm?/m..... Take ASpin

ASnin =0.0018*b* h == 0.0018 (1000) (300) = 540mn?/m

n=540/113.1=4.77 , S===-—=0.209m

Use ® 12 @ 20cm As=565.5cm? > Asreq = 540 cm?

Mu(KN.m) m Rn p As(mm? | S(mm)

36.6 20.29 | 0.879 0.00217 565 | 200

- Step (s) isthesmallest of :-

1. 3*h =3* 300 =900 mm
2. 450 mm .... control
S=200mm< Smax =450 mm .... OK

- Select the minimum temper atur e reinfor cement.

ASnin =0.0018* b*h == 0.0018 (1000) (300) = 540mm?/m

- The maximum spacing (s) is :-

1. 5*h =5* 300 = 1500 mm
2. 450 mm.... control
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1

n=>540/113.1=4.77 , = 0.209m
477
Use® 12 @ 20 cm
Strip footing details:
II. o s -{III .l'!lﬂ:':lﬁ
= . s
: %—“-— .... e ;1
£ A Al A ' e
2.7 S | ob ot
| TRl
WAl P "_’—[ _!J.Z-!f’.l §.[:.F.J [ 2?:[.
F3 a7 B ' i

4.13Design of Stairs:

Fig(16-4) strip footing sections & plan sec

4.13.1 Determination of Slab Thickness:

L=377m.
hreq =1L/ 20

hreq =377/20=188cm .........

= Use h =20cm.
8 = tan-1(170/ 300) = 29.540

....takeh=20 cm.
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Figure (17-4) : Stairs plan
4.13.2 Load Calculations at section (A-A):
4.13.2.1 Load on Stringer:
Dead L oad:
Tiles = 0.03*22*((0.35+0.17)/0.30) =1.144 KN/m.
mortar = 0.02* 23 * ((0.17+0. 3)/0.3) = 0.689 KN/ m.

Plaster = (25*0.2)/ (Cos 29.54) =0.759 KN/ m.
Steps = ((0.17%0.3)/2) * 25/0.3 =2125KN/ m.
Slab = 0.25 *25/ Cos 29.54 =5.75 KN/ m.
Tota dead load =10.5 KN/ m.
Liveload:

Liveload for stairs =5 KN/ m2.
Factored load
QU=12%10.5+1.6*5=22 KN/ m2.

For one meter Strip, 94 = 20.56 KN/ m.

4.13.2.2 Load on landing :
Dead L oad:
Tiles=0.03*22 =0.66 kN/m2

Mortar =0.02* 22 = 0.44 kKN/m2
Slab=0.2*25 =5KN/m2.
Plaster = 0.03*22= 0.66 KN/mZ.
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Total dead load = 6.76 KN/m2.

Liveload:

Liveload for stairs=5 KN/ m2.
Factored load

QU =1.2*6.76+ 1.6 *5=16.11 KN/ m2.
For one meter Strip, “ =16.11 KN/ m.

Dead load - Service Units:kN,meter
10.5
0.4 | 2.7 | 1.
I I
Live load - Service Load factors: 1.20,1.20/1.60,0.00
5.00
04 | 2.7 1.

Figure (18-4) : Loads on stairs

4.13.3 Design of Shear :
= Assume @14 for main reinforcement:-
So,d=200-20-14/2=173mm=17.3cm

Shear

-23.7

27.76
31.9

Figure (19-4) : Shear Envelope
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Vu=27.76 KN .

f /T *b, *d
fye=-—Y-c W =

_ 0.75*+/24*1000* 173
6

fVc=108.125 KN .<Vu=27.76 KN

fVc =108.125KN

>>>>No shear Reinforcement isrequired. So the depth of the stair is OK.

4.13.4 Design of Bending Moment :
The Following figure shows the Moment Envelope acting on the stair

Moment diagram:

2.05 465 2.05

Figure (20-4) : Moment Envelope

Mu =465 kN.m
Assume @ 14 for main reinforcement:-
d=17.3cm.
_ Mn
" p.d?
* 6
o= 46.5710 ~=1726MPa .
1000* 0.9*173
m - fy
0.85x fc'
m = ﬂ =20.29
0.85x 24

2mK * *
r:l 1- 1- L= 1 1—\/1—2 20.29%1.726 =4.355%107
m fy 20.29 414

AS,, = 4.355*10°*100%17.3 = 7.533 cn?
As,, =0.0018* b* h = 0.0018* 100* 20 = 3.6cm’

As,;,= 3.6 cm’< As, = 7.533 cm? ------- ok
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OK Use5¢ 14 @ 20 cmc/c ..... with As, =5%1.539 = 7.69 cnm? > 7.533 cm?

Asprovided =7.69cm?> ASIeq........ccvvinennnnn. OK.
Check for strain:
Tension = Compression

A * fy=0.85* fc'*b*a
769* 414 = 0.85* 24*1000* a
a=14.98mm
X = a._ @ =17.63mm
b, 085
o _ 173-17.63
® 17.63

e, = 0.026445 > 0.005—— ok

*0.003

4.13.5 Secondary reinfor cement:
ASqirgage = 0.0018x bx h = 0.0018x100x 20 = 3.6cm’

Use3014@30Ccm ....oeeveneene, With As = 3*1.534 = 4.602 cm?.
Asprovided=4.6 cn?> Asreq=3.6CM2..............ccceunne, OK.

4.13.6 Stairsat section (A-A) Details:
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@148

@i48200

2148130

= @148 300

20cm m_—lm
i -

n:r: LE5m
A0 @
e
=i b > @ %ﬁ@.@ LE3m

Figure (21-4) : stairs section (A-A)

4.13.7 Design of flexurefor landing :-

Dead load - Factored Units:kN,meter

1.85 \OJT 1.85
T

Moments: spans 1to 1

Figure (22-4) : load and Moment Envelope diagrams.
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Mu =52.82 KN.m.

d=17.3cm.
Mn
R = —
" b-d?
* ¢
= 5282710 =1.96MPa .
1000* 0.9*17%
m = fy
0.85x fc'
m = 414 =20.29
0.85x 24

rzl 1— 1_% _ 1 1_\/1_ 2*20.29*1.96
m f, 20.29 414

Asreq = 0.004978*1000* 173 = 861.12 mm2.
A Smin=0.0018* 1000* 200 = 360mm2

Asreg.= 861.12 mm?> Asmin =360mm2........................

n=861.12/As (®14) = 5.596 bars
S=1/5.596 = 0.178m select s= 15cm

Check for spacing
3h=3*200=600mm
S=450

280
N667=414

Control . s =300 = 304.33mm

Use ® 14@ 15 cm

Check for strain:
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Tension = Compression

A * fy=0.85*%fc'*b* a
861.12* 414 = 0.85* 24* 1000 * a

a=16.78mm
c= 2178 19 74mm
b, 0.85
e, = 13 -19.74, 0.003
19.74

e, = 0.02329 > 0.005 —— ok
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4.14: Design of Basement wall:

4.14.1: load calculation:

s=18KN/m3, ¢=35, surcharge =5KN/m2 €=24 MPa, fy=414 Mpa,

S

WS
hs= W =18 =0.278

Dueto Surcharge

fc fy s ¢ Surcharge
24 Mpa | 414 Mpa | 18 KN/m® 35 5KN/m’
Dueto active earth pressure
Pa=Ca* h* 9 =0.278* 3.15* 18 = 36.6 KN/m2
Ps=Ca* hs* 9 =0.278* 18* 0.278 = 1.36 KN/m2
Ca Pa hs Ps
0.271 | 36.6 KN/m2 0.278 m 1.36 KN/m?
Moment/Shear Envelope [Facbbredl  Uniekdimeker

Moments: spens 1to 1

173

thear

Apg -T3

.2

76

Fig(23-4) Moment & Shear diagram for Basement wall




4.14.2: Design of Bending M oment
Mu =+19.1 KN.m/m
d =200- 40 - 20/2 = 150 mm

Mn
R = —
" p.-d?
*
R 91 10 _o4avpa.
0.9*1000+ 15¢
S \/
0.85x fc'
m = 414 =20.294
0.85x 24

[ = 1(1— 2R, ] —0.00233
m fy

As, req = 0.00233* 1000* 150= 349.95 mm2/m

- As.min for vertical bars:

0.0015* b* h =0.0015 *1000* 200 = 300 mm2/m

0.25 Y22 ¥1000* 150= 443.8 mm2/m.

414
14 ,

— *1000 *150 = 508 mm2/m

414

........ CONTROL
Use® 12@ 25cm S=250mm

- For horizontal bars:

0.002* b* h =0.002* 200* 1000= 400 mm2/m.

Use ® 10@30 cm, with As,provided = 263.33 mm2/m > Asreq = 200 mm2/m

- Check for shear

— 75 —
GV, =% f/*b+xd= T\/24 * 1000 * 150 * 10~2 = 91.85KN

0.5 Vc=0.5*91.85=459KN < Vu=489KN <¢ Vc=91.85.0K
Thethicknessis enough
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4.14.3: Basement wall details:

B 205 L= 4
SO =3 dm |
bt

2E0EES

2

Dawels

@1MEIE =130
S108rs L=150

=1 5

Fig(24-4) Basement wall details
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4.15 Design of Shear wall:

Fig(25-4) Forces& Moment diagram
DI=11KN/m2
W=480* 11*9=47520KN
From Uniform Building Code 1997 (UBC):
Z=0.3 zone"3"
R=5.5
=1
Ca=0.24
Cv=0.24

=315

Ct =0.0488

Where:

Z=Seismic zone factor as given in table 16-1.

R= numerical coefficient representative of the inherent over strength and global
ductility capacity of lateral force resisting systems, as set in Table 16-N or 16-P.
|= importance factor given in table 16-K.

Ca= seismic coefficient, as set forth in Table 16-Q.
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Ct = numerical coefficient given in section 1630.2.2.
Cv = seismic coefficient, as set forth in Table 16-R.

t-c.(h)* Ed....30-8(UBC)

T =0.0488(12.2)"* =0.32
Cv.l\y__ 024*1
RT 5.5* 0.6489

V=2.5Ca*I/R*w=5184
V=0.11Ca* 1*W=1254.5

* 47520 = 3196

V, =

1254.5<V=3196<5184

F, =0.07*T*V =1452KN

t<0.7...... Ok

Table (5 - 4) Calculation of the total Fx.

4.15.1: Design of Shear Wall:
fc' =24 MPa

fy =414 MPa.

h=25 cm. Shear wall thickness.
L,,= 4.7m. shear wall width

Hw=31.5m. Story height.
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Chick maximum shear strength permitted (d=0.8*L,,=0.8* 4700=3760)

OVmax = 0 f'hd=0.75 =2 =24 = 250 = 3760 * 10~* = 2866.6K N

@V n=2866.6>Vu max=980KN...... Ok

4.15.2: Calculate shear strength for shear wall:

w_ 4—27 = 2.35m...(Control )

2
Hw_ 315 _ 15.75m
2 2

Ve, = %* Jfc'*h*d = %\/24 * 250 * 3760 /1000 = 767.5KN (Control )

1/fc'*h*dJr N,*d +/24*250* 3760

Ve, =
2 4 a*| 4*1000

+ 0=1243.36KN

2% N
I+ fC'+ 2
v _| A ( IW*hJ *h*d_(«/24 4.7(\/24+0)J*250*3760
- _

— 298.4KN
2 M, 1, 10 2 17.766 1000
vV, 2
Vs =Vu -Vc3
Vs = 2% _ 298.4 = 680 .26KN
0.75
AV VS _ 8801 .45 _ (000437
s2) Fy*d 414*3.70

(_A‘g;m ] = 0.000437 /.25 = 0.00175 < 0.0025

Take(r t) = 0.0025

82=L?W=4700/5=940mm

S2=3*h=3*250 = 750mm
S2 =450mm......... control
_2*113.1
~ 250* S2
S2selected = 25cm < S2req = 36.2cm
use....2f 10 @ 25cm(c/ c)in 2layer

Mu =13921+ 734(3.5— 2.35) =14765.1KN.m

=0.0025 —» S2 = 361.92
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4.15.3: Design of the Vertical reinfor cement

1 = (0.0025+ 0525 ™A _ 4 0025)) > 0.0025,
lw”" S,h

&=%=6.7>2.5 ......... r1 =0.0025
L, 47
1 1
S ==L, ==x4700=1567mm
3 3
S =3xh=3x250=750
SHect S = 25cm

—— Sdectf 12@25cmc/ c...in2layer

4.15.4: Design of bending moment:

As =W s, — = MO0, 541131 - 4252 56mn?
s 250

c (w+a) =( (0.0624)
Lw  2w+0.85*b 2* 0.0624 + 0.85* 0.85

) =0.0736

E'jMaz =

= 0.9%(0.5*4252.56* 414* 4700* (1 — 0.0736)* 10°
® Mn = 372358 KN.m <Mu= 16216 KN.m
Uniformly distributed & concentrated at ends reinforcement
Use @14@150 mm initially

As =, = 4700, 5+ 154- 9650.7mn?
150

Vv

e __(w+a) _5qu
Lw 2w+0.85*b

ﬁ'HIFI?IF! =

= 0.9%(0.5¥9650.7*414*4700* (1 - 0.14)* 10°
® Mn =7268.214 KN.m <Mu= 16216 KN.m...Not Ok

AMu :
_  85487*10°
0.9* 250* (3760)°
p =0.00413

=1.9Mpa
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0= 1 (1- \/1_2(20.294)(0.99))=0.00245
20.294 414

Asreq = 0.00413* 250* 3760=3765.2mm’
- use 1220 at each end with As=3768>Asreq

Assume Sn/hw = 0.007

C,=C-0.1xL,
C,, =1119-0.1x 4700= 649mm
C 065

C, = —=—— = 595mm
20 20

Select Theboundary element = 650mm > 649mm

T AMu 8548.7* 10°

As=— = = = 2532.6mm?
ffy ffy*Z 0.9*414* (4700 650)

4.15.5 Design the boundary element:

Compression short column :
f Pnmax= f *0.8[0.85Fc* (Ag-Ast)+Fy* Ast]

=0.65* 0.8[0.85* 24* (650* 250-2532.6)+414* 2532.6]* 10°°

o =21108........0k

=2242.267> =
(4.7—65)

Ast=Ast+As 8 f 14 within boundary zone
= 2532.6+8* 154=3663.8mm?
Use 10 f 22 with As=3801>AS o, =3663

Shear wall detail:

1
B LS e I| IAELS e ¥

Fig(26-4) Shear wall 4 plan
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