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Structural design for a residential commercial building

Working group :
Shorouq bashiti — walaa abuArqgoub — wafaa swity

Supervisor :
Dr. Bilal almasri

Project abstract

The idea of this project is summarized in the structural design of
residential commercial building. The project is a building with a gross area
equal to "10244" square meters, It consists of 12 floors: two underground
basement floors which have an area of approximately 1500 square meters
for each, In addition to the floor of commercial story have an area of
approximately 735 square meters with ground level topped by store floor
and 6 residential floors, each floor equivalent to approximately 786 square

meters, and 2 roof floors.

The building is reinforced concret structure and composit steel-concrete
structure, the project contains the structural analysis for vertical and
horizontal loads.
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Figure (4-1): one way ribbed slab.

Figure (4-2) : rib geometry.

Figure (4-3) : loading of rib BO-R2

Figure (4-4) : moment envelop of rib BO-R2.
Figure (4-5) : shear envelop of rib BO-R2
Figure (4-6) : beam geometry.

Figure (4-7): load of Beam B0-B7 .

Figure (4-8): moment envelop of beam B0-B7.
Figure (4-9): shear envelop of beam BO-B7.




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).
area of one leg of a closed stirrup resisting tension within a (S).
At
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.
distance from extreme compression fiber to centroid of tension reinforcement.
d
Ec | modulus of elasticity of concrete.
fc' | compression strength of concrete .
fy | specified yield strength of non-prestressed reinforcement.
h | overall thickness of member.
length of clear span in long direction of two- way construction, measured face-to-
Ln | face of supports in slabs without beams and face to face of beam or other supports in
other cases.
length of clear span in long direction of two- way construction, measured center-to-
L | center of supports in slabs without beams and center to center of beam or other
supports in other cases.
LL | live loads.
Lw | length of wall.
M | bending moment.
M, | factored moment at section.
M,, | 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.
V, | factored shear force at section.
Wec | weight of concrete. (Kg/md).

W | width of beam or rib.
Wau | factored load per unit area.

¢ | strength reduction factor.

g, | compression strain of concrete

€ | strain of tension steel.

& | strain of compression steel.

p | ratio of steel area .

Xi




4aniall - d\g‘i\ Jadll

Aadial) Y-
£ophall ilaaf Yoy
£opdall ASia  ¥aY
Lol g £l

Clalaal)  0a)
£l Jgad  a)
Soshall cigl ) Ve

L Eadall a3l Jeaadl Al




—rdadiall (1Y)

Q._AL:J\&L\_)Q_LQA‘}MJ})ACAJcJ}.-.A:J\f&cujju)ﬁi}cﬁgd\ﬁujh?ﬁiwow\}i;U—}MA&:\
(el XS ¢ Balaal) 939 Agmall  Slaall O jeds Cua edy Hdall Bhall sl ¢ Calide 8 daiadie e gy ALl
Al 5 Ay el cilacinall 5 el Q) ALY 41K 13 e giiall Lyl Ll 5 liCall 5 o laall s cibiill

ool Cilaliia) 4 sV A8 50 e 3 Y OIS el elicall ZUEY) ae g alis ki Gluil) sk pas
Aol 355 S (8 e ) il (e 4l sl g o )\SE aay A Guigall 50 Sk Lia (e ¢ aglladil g agili Calisa

Cnd ulil) ey (e 431D 58 5 Canlia g (38 e Jysha ag a4y ) aile a1 0¥ Bl A5 5 aanay (e gt pudigalld
Deday O Jslag e BBV e i eday (e o (aigall Jlaial ISy ¢ llin ol ) JAT s (s s da 8 2l 5 il
M\%};\J}UJSM\JM\

Gt el LA manal 55 Gl shall axie iadd LY menail o)l bl sa g skl 138 b Al all s




-1 £ 9 phall dilaai(Y-Y)

AU Calaa ) ) Ulea g a8 S5 o AdLeS) amy Gl 138 e Jels

o clabidl e ALyl o jualic a5ty Adlaall g jliall cauliall Lyl sl jledl e os il o
(6 tera) aldall e Llaallsle ] s

AR ALY jealiall apenai e 50l o

A L) A L 5o a3 ) il slaal) Jay 5 GBaaka

gl dall ae L jlie 5 (ALY aranaill el pladial 8]

e

-1 £ 9 dall AlSia (¥-Y)

salaie) o3 Al isall A3 gSall AELEY)  pealiall mead  SLESY) aveadl) 5 Jalaill 8 g 5 il 120 A0 S
3aac Y 5 lac V) 5 cilladll Jie ALY ualiall (e jeaie JS dilad aiis Jlaadl 138 g ¢ Canall 1360 Ulaga S0
Shie ¥ G 33 ge ¢ L a0 bl aaenat s Waalasl aaad 5 ey ¢ dgle dadl gl Jlaa¥) yaaty &) suallg
O & sl 138 72 HAY ¢ lparaai i Sl ALY jealiall il clhbdal Jee i a3 (e ¢ Laiall Y1 Jale
28 s ) ) B s

-2 s dall agaa (£2Y)

L) ) Aol (e (SEN  J6Y) Gabeadll DA Jasdl s G chah AaLY) Al e g g bl 13g) Janll puaiiy

-+ Slalowall (9_\)
T PPN

. (ACI-318-08M) daliaall Alisy) asabiaill & S 51 o &I alaie) ()
(ALIr) die ALY avaaill 5 Jdail) pal o alasinl (¥




-1 g9 dall J gt (1Y)

- s Jpad dn o g g phall 1 (g 5

Adlaal g Caanl) AEa ¢ dalall dediall Jady 0 J oY1 Jucadl)
£ s riall (g lamall Caa gl Jady ¢ G Jucadl

sizall LAY pualinl) iy Jadiy 1 ) ol
ALY jealiall LY asaaill 5 Jabail 5 ol ) Josdl)

a1y bl 2 pealal) Joadl

-2 £ 9dal) gl jaf (V-Y)

eon) e g sl Calanl e Ll 5i s A jlanall a5l (he Lgfinaa (pe SN Glly 5 2 jlanal) cillabadl) il 53 (1
a5 O L 2 5m sall (il QLS clsle o 3501 & jlanall Slantl) 38S

JSi liac Vs ) suall 5 50ae YIS jualinl) 038 o) i) st A0V 5 inall 45 Sl ALy jualiall Al 505 (2
O dale 5 galaBi¥) Cuilall (Bing 5 & san sall (5 jlanal) pranaill e pabaiay ¥

Lo 5533l Qa5 ASLEY) sealiall Jila3 (3

i) il e oy RALAY) ealinl) sarsi (4

A paail el 32 i e ppanadll (5

QS gl Al 5yl 7 Al Lgmpana 5 ) ASLASY) ealinl il cillalodial) Sl (6

el Juall




: £ adall i3l Jsa) (1-8)
V| (gseYl) g il el /Als )

* * g 9 il Lol

* * QJLAM @.\A\ :\.a.n\JJ
* * Lild) Al 4 o
* * & 9 riall dadia dlac|
* g sl dadia (s ye
gaodall g3l dsaall 1-1




[ )

adialf] 2
g9l (o daal 2-2
£ sal) adga 3-2
el 4884 Jadlwal) i g 4-2
gl sl ay 5-2

iaall B AS Al ia 6-2

& sad) L) Gl 7-2
Thl g uaddl 4S o 8-2

il b lia) 9-2




- dadia (1Y)

Ohas¥) Mad ) A o) b A ¢ eanl) 138 35 Cand o8 s Aanigll asladl 5l aal 5 jleall e
Aaali )| ) sea (e b ) gea Juadl ) CoseS Bl (e ) sall o2gy JEHE 6o yhal i 5 4l sl Ll llal (530)
AN dadall s3] Jlan (e 0 4 5 Le Mitiona

OS]y Jlaadl Caal sa (e (5 jlerall il 4 5 Las Lo sB g daias ¢ IS8 5 4 5o 5 5 3 jlenl) Canual 13¢5

tad gl 5 JLA) Cple ea LS g 2 ol an (6 aadi V5 jlaadl (ld ladie (ol 3 gan g dayl g ple 5l 08 S

claliall (pe el W (285 38 gl 0t 5 gzl oamy Lid 5 A yuall g ddalia) dpaline Al () 5S35 08 dagiill
Alualdl xa Jeldsi § Ledans laxie

U (i 8 Adalial) (e a2 )l (e ) o) i ¢ g olenall Jaal) ddaboy o Sy Gl Snall Aaly
el ¢ 5 AV A e IS e (35 adeay L A0a 0N sl 3al A g slexall Call s Jlaadl e oLl G
el S35 Cleal 5 (8 Al Jaadl G S Ledie Lalai 4 plasall a5 2l (B3 38 ()5S 4l 5 CilS Lage
JSi) o poaily W (g slanall o sgdall (Y ¢ T jlere i 8 (68 Ay Gl G L ) Akl
Ll Aada gl iy L) ¢ Gand) Gl LS Cn

e tedaill o3a (p JLai¥ly [ sndll () 50 et alaisae ) SlSie 4S5 ez LAl e Uy Jisall sy 58

LIS Talatie ) dnigh 43S 55 (8 isall aing 35 ¢ ) gmin s e B0 e e jia g Aliatia jeY) i B gl

LS A iy o A3 Dlal clS ol s ¢ ) o) Jal IS 85 S0 Ban S plaie i S e
pBiiall JSAL Ledalsi jly oo 55 Y 4 pocy

s o Yl fag cans JaSl e o ladl o s dal e sae e o8 e sl Lt Y manall Llee )
il 5 il gl Bat Hlie V) Gaer 335 Lkl JS5 apaad Ala yall 38 (A 2y a5 lanall aranall)
Al 5 e ) il Biad Congs 4Bl yal (ol )55 5y Cam o inall 138 oL al Ledal (e 3 Adlisdl)
O W e s Jaull g A8 jall g 4 sl Al 5o Lyl doleall 028 8 a5 ¢ ) glaall 5 Baac Y a8 5o dpani 4y glladl)
Al gl lllaid)

VALY aaail) dilee g Ll L) ean Leal jal s g lanal) apanaill As je e olgBY) a2y
e Ll a5 Lale ) gl Aabiaall Jlaa¥) e laldie ) Lpailiad 5 25LEY) jualiall slegl a3 ) Caags
Aoyl & e s b)) jealiall 228




: g9l (o daal 2-2

ety 4l LS ¢ La DU Al 5 (381 5al) paany wialy ¢S g lad e L) g s pdall B S Ladlis
AU dgdany (S s Ll oo 55 o el Aaa gl ol e Jadlay il 1S @lld 1) Caual i (5 jlane (S
it Ay Jlenall 5 Agiaall dusigh 5 500 (e g g piiall Ay jlendl) cillabadall e Jpmall 53 | Aiaall e dail
Lelas ) ALY) pualiall pend 20wl cillaladall slae ] 5 LY apenaill Jee
i e (piida (B VY e sSa L8 a e e MY 2 Y Jalad Adleal Aalisa e e Boke g gyl
IS dalie 4 3l sk 1 54l @l 0 533 (3l o shay L )5 g pe e VYO Aalise JSy ()Y b (5 e
C&ie e YVEE O gialue Yl Aadad ¢ iy e ) ASLGaYL Ly 5w pe e VAT ol e (3l
: g 9iall pBiga 3 - 2
JQ’A\#M\MbJuy\JMU.MMJJ&&S‘;\”)LM|:U§M‘;C)M\&JM\@)A&
d‘abﬂ\tﬁj&aﬂw\@)ﬂ&ﬁﬁb\f@’ﬁjcg)M\ﬁ&Aﬂ‘&;éﬂ\dﬁﬁg\.&AJ t})—:uAS\

B A el (al el (ol Cumy i) dsn 55 03 LS ¢ L dlleal

: ghgal) S il £

s AUl G s g g pliall a8 ge Saay

Y aes e Al g ) sl A e A s 4] J s 1) A g -1
o AL g el A & ginne im i Lol aais -2
e 5 S 2B e Lo Lgal) J e sl g i innall S 5 (g g -3

: £ 9 phall 4,88Y) Jablival) Ciag ©-Y

Ay gual) (3l gk YooY

c}nud}:\.umdaj)iﬁ-v.' ‘;'al_"d\}_\"_o dj)!\ u}u..\.a‘j 66})&\)&& YOouu ugsg\.k]\@@tkdshmé,ﬁ -

oYl
=~
= 4
O {
=] :l P
= A RSN £
= .fTaT e SR
g 8|8[BlE] 18] | B

4!l gk aaday Y




: ) gl 1-0-2

oY) mhas (5 sine (358 +0 .0 4 gmia g cpa o sie VYO dialiee 4 jlad Clae 3l e 3 le 4

| I —|

T
=M A A

. e

[i=—i=

|||||||
NN NN =

H

a Y @ikl ka2
O (il 2202

oY) s (5 sia (358 Y.V 04 susia g caa pe sl VYO dlialiue il

] ===

HT

 [Frm

ool gl klil3-2




S (385 € (5 Gl IS G5k T 8 5 e sie VAT il O dalie 4l

Al 3l ghall 3-0.2

=
®|

=3
|

Sl Bl Ll ed 2

C]

g Blsh €-0-Y

<

10



s Glgal ol caa g 1-Y

maall DA e ek S i) e V) gLl el aseal gl e ddiiall clgal sl ¢
Lul ) B 3 Ja08 asa s YA (e Alaall L 1 iS5 a1k aladil g g il 138 Cilgal sl g lanal)
a5 a5l e A oSl Apala 30 S aladia 5 2a8Y1

e gV mn s Aalal) il 215 ¢ Aaiadl) b3 b oLl dulee 8 Lgaladind o5 31 syl o) al) of LS
el paie i gis Ay sall Caghall da glie da g Al Lgtuulia Aday ¢ )

s Adladd) dgalgh VoY
el g oLl o Jlais all A ) dgal 1) o

— T QW[T LT 7T T 1"%(’
o D O

- Y

- e L™ REATS

e iy L™ = SE N

- [ Eem =t E

- ol ™ 7 RE" Y

I

R =~

. A I | -

el dgal 5l 5-2

11



: A siadl Agal gl Y-

T T Y F T T T “r
| ] | |
W RN - R ces
e e R mrm
ol RE WA WE T EE A @
ol WE LR T OB (B m L E
= T = S T == R === P == Ty - - -
V== R == R == == 2 R = T - =2
oL BEL REl L T CEE | JEL E JEL
B = S R = = = W === W =~ Ry - = =
=0 = = Cx=3 [
A siall dgal sl 6-2
2 A8yl dgal gl 3-1-2

T T T T‘TTQ@}%T e T TIT

pe =N =Bl
sl =T ad L
AL =T Ll
=L = = adEL
= =T ad L
peEEaR R =2
=EL = = eAEL
L RO = =S

1 C—E I =

48 50 dgal 1 7-2

12



: A A dgal s €Y

10 A f i s AR A
I

A all el 5l 8-2

s il B AS jal) Ciag V-2

s Adlide il ginne e 4 gla 28 Cum oSally ol an e ) ) J303 (e g sae YISET AS Al 34
Cun el claluall 5 @l paall JA (e 2l 5l (5 sinsall 8 4@l ) AS ) JISE ¢ 53ty ()Y mhan (5 siue

) shall il gisa (pn Al 5eSh) aeladll s #2101 OME (e Lausl 1 AS el Liagl s o 15al dada g ae Al i
Adlial)

s Thol s ouadd) 4S a 8-2

i) o Lagia S il 8 jma i cisal) st 3 Fagal) Jal sal) (a Cuaill s Ll A 3 i
umaalal 8 Y1 gl Al mpanal g 55 il s ¢ LAl dgan 55 canli CE) B ) e ]

13



: il (B adalial) 9-2

i I n | 1 ] [y I

;

]

Uy T T

1

OO0 AREE
i T

Ty Ty T

AMAMAMA

]

j
e

WA

R ]

H L

H L

H L o

H 1L I

H L

I =

ﬂ 1 . 1]

B-B akis 12-2 JSi

14



£ 9 pall LAY Cina gl Y Juaid

L X

PRY-IN \_*

P LA { [PRVVOSA R 08

Jand) Ay jha g Julail) g 4yl il al) Fo¥

Z\,).‘_Aﬂ\ Gl Laay) £y
J al) oy

gl Y alial) 1Y

dasiioial) Ay gulad) gal sl VoY

15



-2 dadia( V-1

¢ o 3ki) A yall g g pdiall Lalai danal 5 5y saall (5S5 in ) JalSiie Chua s @i ()5 o cama g 580 Y
& s gl 28 IR Hai S dad el sl e 2x8 Al e ) il Uy Joay G 5 J 581 Cpliadll (e el an

aliall ) ginl pe ¢ Lgd (5 somall dadill Uie a5 laa 58 ¢ Gl praal dlee (0 (a3l ()
33 e VI Y1 s age dale g ) ALYl ¢ BpalaB) Aalll e dadle ST alal e ALy
o3¢) Adliaall £l V) Ga il jlie Jasd @y o) jualiall Jlial Ja¥ g s il lede Jaidy Al Aalisy) JSbel)
bty 13a (8 Gl g e gam sall 4y jlenal) cillaladiall pa o slaill pae ) ddla) i) Cplelall (3ia3 Camy jealiall
Jal (e g il 138 350 8 laY Leasaais Lpne Jolaill i 3 & 5 piall 43 oK) A0LEY) jealiall Sl laa
- eSS maal ) )

& 3l 43 Sl ALy ualiall Caim g oy o s Jucadll 130 3

-1 (ALY asanall) L ( Y-Y)

ki) s dpigl a5l maea (e Gl e e Jsanll 8 g5 ke 6 SLEY) meaill (e olall Cargll ()
¢l g adde Aadl Gl dLAAY\ s Janthy LE\ Mﬂ\ .L}\A} ‘C}SS ‘Cl:‘J ‘JJYJ (e L&)\Aj‘ c_\\)ﬂj.ql\ @A&J ?JGA}‘
ALY A8 Ble ) ye qe 4 (5 il aladinl) Aadla o Llaall ¢ gl Qi g b pdlall e ol 5 il Jlea!

Gabaty Alalall jualiall 2Ly adaliall apacai sp lic g e 3 4y ALl O Al LAY apanadll (8 13)
(U.B.C- phasiul atad J3¥ 31 Jlaad 2l 5 « (American concrete institue)(ACI 318-08M) S Y 258l

Asad) Jlaa¥) paaal s )Y o Sl aladiul 5 97)

e de Al Jganll g dal ey JalSie 50 g 5 phall Al dsenall gl ll (e Ao gena aladiilg
5yl ALS B e i 5 e A8 (5 ) Calial o lie

16



LaY) ealiall alalia HLiA) e 438a% o3 o( Factor of Safety ) gl dale (0
Lo Al Olalgay) 5 s 8l Jaad e 5 a8

Alal (e pasiudis (53 G #UAAS 5 A Anlio alalio s elidl 3 ge (32 yb (e Ledias oy :(Cost) 4alal) (Y

«iad 5 (Deflection) i) lasa sl cuiad Cus e (Serviceability) dsdill el 4adla 3paa (¥
o stlaall (5 bexall slaial) e Ll i (A (Crracks) il

Lol dleall ol sl 5 0l (¢

-2 Jaadl A8y pha g Judail) g 4 pJadl) ) jall( ¥-¥)

S LA (g 4l Cus capanaill 5 Jilaill Alee QLatY 4o ALl iy agay oty o da Akl Al jall i
e Al gl Jlead] s s IS8 AALEY) ealiall Bl 5 cony A ¢ Jdadll cililee e 35S L il ) J gl

-2 dalaal) cl JLEAY) ((£-W)

Lebeni s 8 4 yad 4 yill il gad o)yl o8 (SLE) ¢ 5 e s pranaly all) U A 3301 Aaleall LAY 0l
o Jamy I3 oy ¢ Sl g o) Asliall pnpuil) ALY (Sae 5 A gl slaall o gasia 48 yaa 5 ¢ Lge i 5 gilinal 5a g
Lo 45l Cla i Jad @8 sall Gl (e A il Cilipall 3305 ¢ A jae Sleely dlaely 455100 8 Calisin)

-1 LAY 038 (e Lealiag ) i) aal (g

5 Agaliiuy) Al ol paall e sl o) rall laiey el (e Lgale dadl gl Jlae SU 4 3l Jesi 38 ke

17



- JLAAY\( °-¥)

e sl 3aad (i yay e ol () ¢ Leleaty) Wil aanal oy Wil e i ) (5 5l A gana o JlaaYl
Llay) abiall i) araatl) e Ll (et Jlea¥) il Llee 8 Uad o (Y Dlle 28 Lplus (ny JlaaY)
Ane o) S 5 Lanall e o 58l cpail s e Jlea1 o3 e s IS () (5t (o g Juadll 12 b g ¢ Ailisdl)
-t s Laie ol e 3 535al) Jaal) Cagiad (Sayg
: Wdayg ¢ (Main Loads ) Al JLaall( 1-0-1)
. (Dead Loads —DL )aisall Jleall-)
. (Live Load —LL yall Jlea¥y)-¥

& skl Yy Sl Ll 5 (laall 3gd aladinl) dagads (pe Al Jlaal 2

Al JlaYy

Span 2
Span 1 Wy

s

13
3
2
©
o

Span 3

-l sl (1-7) &8, Jsall

18



-: (Secondary Loads) (3wl & ) 435l Jlaal)( Y-0-¥)

Ll bl 5 a3l g ghall Ll e gl sl 5 Al Al Giliall e gl GELSY) e Jaidig
LS 4 ualal) Ja gyl s Cumy i) Jals g pad) aaaill Jeal b 58 YA e JLiie Y1 G 34 5 285 L)
il 138 JOA EaY 3y

- Al JLaa¥)( ) -Y-0 W)

DY) el Leel il Calite e o) 3 sWS ¢ (Audlall o) Aalisyl paliall ()55 oo Ll Aaslll Jlaa¥l &

oo Aadll) sl o 8l ol ¢ el o aily il cld Jlaal¥) s it g ¢ Lgh g8 AN jualiall o) b o ¢ Linall 41l

(8 Aaaiivuall o) gall UGS 5 alad DA (e Jlaa¥1 228 8 jra iy ¢ Sl DgaliiaY) Gl jaall 4y i) 2823 8 Apa HlA (5 8
Alay) yaliall

Al LeSl Slaaall 5 5 jbail) ooz el e il ddaad L deaiiual 3 laadl g0 o) ol se s il )Y Jlec]
Jlea¥l 258 e Ladiivaall o) gall JS) Ao il CLESY agy () =T ) a8 Jsaally | A ganddl 4 391 5 daall

SOV sl
4e o) LS, Weight (KN/m®) salali(Material) | il a8,
22 LI(Tile) 1
22 dgiien) 43 sall(Mortar) 2
17 Je_li(Sand) 3
15 ¢ siall Siien) G shll(Hollow Block) 4
25 daluall &3l Al Reinforced Concrete) 6
22 5 badll ( Plaster) 7
20 ( a<kall) 4 _5Y(Backfill ) 8
25 Topping 9
2.3 (partition yaslalall adal gal) 10

ALY ealiall 8 dessinal 3l pall Ao ) UK G () -T) Json

19



- Al JLaa¥i( ¥ -Y-0 Y

Ald 8 Ly ¢ Lgie o a ol Vlaniad ol ¢ Aalia) LeiWleninl aSay cilelis¥) 5 Al L) G e ) Jaall a
S el Jlaal g ¢ 538 5all 5 e ) sall Jlaal!

-1 (HUlS Lgdrial (Say

Sl e el e Lany s eal! Jie ; ASliall Jlaal ()

Al eS8 3ea Y g adal gill 5 ¢ gl GBS ¢ AT ) g e LSl puas Sy Al AL JlaalT (Y
Ao 5aal o ) 5 ¢ Anddl pe ALY YY)

Sl ¢ 3asa s Alla 8 Saeliall Jaladl Sl W) (e 3855 el aladi) GDEAL Calias s paladl) Jal (Y
Aaladl el cVlall 5 cae D) b

el ) g dguiall culadl) Jie Lanall 385 Ala je 853 53 50 0585 A Jlaa¥) s -2l Jlaad (8

Y sl s Jaa¥ 2 € e Talaie ) ad)  jeaie JS e Zad) gl Aal) JlaalW) o (Y-T)dsaadl Cns

(KN/m?2) > Jaall pladiay) daph

4.0 gl Glagg Ebd‘ﬂ

psdll e

Jauiddl i £ g frallaal)

da) ) clay g alakal) i 2

el (3 (5 gl Lall Jlaa¥) Jsaa (Y-T) Jsaa

20



-2 dainl) Jlaal) (¥ -Y-0 1Y)

Jlaal¥) o3850 45l Jlaal 5 dpa ;1 @l 3ed) Jlaals B Jlaal Jadiige Aiall Jal sall e Aa3lil) Jlaa¥l a5

S Aalud) san g o aaiaiy ¢ oladV) 85 ke 0585 Z Ll Jleals | adsall 5 laiall Aals (e 3 puaie Yleal e
o3 uaai b lgle daing Al jealiall 5 5 pealll LN Ao e maaiy Lysall a1 g a8 sy ¢ Legal s
oAl dalse () ABLaYl el 138 Zeal e 4 Anmal) 200 2l 4l ga s ¢ el gl Y15 ¢ Ao pull oo JleaY)

& s sally Adle L)
-l e dea JS Gl b Leds
sl dwal (O

Cun ) (VAT d dsaall alasiuly 5 sl e e LY A8 jae A (e sl Jleal s (S
= (SO sl Jlaall o €

c o) s e gl Y s B Jleal A G (F-T) Jsas

(KN /m2)(Snow Loads) z sl Jwal (M) Sals (h) ool o oo Laiall gl
0 250>h
(h-250) /1000 500 > h > 250
(h-400) / 400 1500 > h > 500
(h - 812.5)/ 250 2500 > h > 1500
s el (Y

Uaddia sl adi ye a8 ge A Wil dem g ol Andi ja e atbala) i (e dxBga s ) e (e Wil gl iy
Al s3a 385 @l s (U.B.C-97) alaiasl aly o g Juaa ¥l o2 apaaily | (5 AV il yriall (e 32l

P=Ce*Cqg*qs*Iw

Ce:combind height.

21



Cq:pressure coefficient of structure.

Iw:importance

P:design wind

factor.

pressure.

g=13 kn /ol

g=1.1 EN/ol

I

e o —
2.00m ¢=0.8 kN /ml
£0 00m ¢=0.5 IN/m' o]

Wind velocity pressure gf. kN /i)

Y

A\
%
/N
A
Large Ubmand  Open  DIN 106574
aty center Sburban area  terram Wind Speed

ol @5l Tl dad e Ul e e il (Y21 Sl

Wind Direction Cr=08
%

il

Cr=-07

.

LR

Ce=-05§

sl e a8 ) sl dad e 2l ) elasl il (Y1) Jsall

22




- IOV Jlal (Y

o Ad g yaall oy all Jie Laidl) e agie algi ) gagiy dliiall e i 4880 5 daul ) Jleal e 8 ke a5
Jleat)oaa 22555 ¢ Lasall 352 ga sall Gl (ol pam 4318 g () (5 8 05 W) (ol Wl ¢ U e 5 st
L1305 Adats sl pas Aalaial) oda (of lld ¢ Jdal) didaie & lsie V) (pm

—o dadil) g SELSY) Jlaal( £-Y-0 -¥)

i) Jgemd A 5 jal) Cilajd COUA) daii sl gl Al jealiall (ELSH 5 2005 e dail Jleal
& paiindl 280 e g ga gl ad) Jala 5l all aadil Jeal g s DA e Jlie W) Cpn Jleal) oda 31 2y
avanail

s ALETY) pualiad) (1-7)

ﬁph;@.\d\ APJMWJ\JM\‘_ALLSBJ‘#&JS&&“\@WY\Jmhﬂ\wa.cwt}abic @Lm]\c,.m;ujﬂ

_:F&J\c&emiszé)@\e\dﬁum

. Foundation <lulusyl ()

. Columns 32 ¥ (Y

. Beams sl (¥

. Slabs <lasall (¢

. Shear walls =il oy (@

. Stairs zl¥ (7

. Retaining Walls antou) ol s (VY
. Bearing Walls il o) o (A
Joint System 2aadll Jual g (4

23



_;@@\‘;s;,_&ﬂ\@m}ﬂﬁuﬂ\u@w\ \M@A}s

- (GUadL) ) @iladel) (12727

ealiall ) e 5 5isal) Jleatl oy At M (6 il J e 50 AaLY) pualiall ge 5 jbe kel
a5 ) g a0 53¢ 3 Y15 Gl paall s gl Jie el 8 Aalal) dLasy)

Crn JS laiad) e e 55 i a3 Ay jlamall Lkl ¢ 5355 ¢ g 5 paiall 130 (& cllladll (e panll g 1) dai
2 )5 03¢ Gl b Lah 5 ¢ 280U J el 8 A5LEY) aaabiaill (A reaa g (53 5 ¢ ladin) daglal 233 8 L

solid slabs Aieaall clagall()

. Ribbed Slabs (Auazall)is jiall Cilasll(¥

24



—: Solid Slabs 4iaaall ciaiall (1 -1-1 1)

- lad s (pend g sl 1 iy

. One Way Solid Slabs 2|5 eladl & Liaaall Gilasall ()

one way solid slab

main reinforcment

2 olatly Riarma e (0 -F) JSa)

. Tow-Way Solid Slabs ¢aladl 8 Liaadll ilaiall (¥

two way solid slap»

main reinforcment

. oladl Rianae s (T - ) JSal

Lz aldas Gl el Colie 8 UL a3 (e J sV g sl aladial o5

25



-: Ribbed Slabs 4& jiall cilaial) (¥ -1-1 -¥)
e Cpand ) andi 32 dall culaial) Wl
. One Way Ribbed Slabs 2= 5 slai) 8 4e jaall culasall ()

. Tow Way Ribbed Slabs ¢aladl 842 jiall cilaiall (Y

-:(One Way Ribbed Slabs) 2 sladl 3 48 jaal) claial) (V- ¥ -1-1 -¥)

138 3 sk aran A GO o8 aladin) oy Adall ) sua s Clalie Akt 3y Ledie Calaial) oda a2d%d
‘ Cleidlad gy ddal ellhg g 5l

One way rib slab Shrinkage & Temperatuer Bar's “
\
\

\
\,
\

‘ Hollow Block ( 17 em ) —

g oladl 3 A il claall (Y -T) JSa)

o~y b A8 Rl i Y - Y Vot 1Y)
- (Tow Way Ribbed Slabs) csalsd

Hollow Block ( 17 em )

Aa b aadiad Galadl 3 de il cilsall o
058 Ladie dald Luwt 5,0l cilaludl

Steel Bar's —

AplEie gl il

) B de jie ciliie (A - T) JSa)

26



BTN W )
el ¢ Agiaeas Aglu ja ¢ Ole s Ay ¢ Aaadl) Cliiall g ClacV) e Jlaal) Ji 8 Al 4li) jealic
o Al yal)
(6 sl Lo W) 0 58 Cumy Bl Jala pdaal) ) sl e 3 ke - 1B sasal) Hsuadl (0
. BAdall &Léfu\
- : ( Dropped Beam ) dkaslodl sl (¥

al (& guadl e 130 e ) S Qs Baked) gli)) e S| Leeld )l GsSy (All ) guad) @l e B le
L —section , T- _swall s3a awsi Cusy (Up stand Beam) s siad! 5l (Down Stand Beam) (iwdl Gaalasy)

.section

Blel o e Adalid) ) guanll aladin) a5 dihe ) guall 5 3e V) o a3 ey pdand) e 5 gl (g sl ad) a5l ) i
.( Limitation of Deflection ) (stsa¥1) e s&ill Jale

Support (1) — P - /

sl JIET (-7 Jsa
Aul Gl e Sl (8 ) seal) aodind

AL Ll e aliead) Liat e Lalall Juaat) Ll sall a3 pueall aua s ()

27



Adgall 4l jal)
Js il QIS juall e ()5S Aall oda 85 Lo asiatill Lail sal) e ) susal) g si (¥
Lilall dlaws (ga 581 &b 0585 0 (Sas Glie Y e Sia

B3 zla¥) J b Jlis (¥
O Aalisay Lgie ¢ S e 3ad I ad o) clalisall il gl Hal) cilladll) s (€

L;JLAKE\ @Lﬂj Slacw C_\mﬂ Learaal
[(Frames)<l eyl J szie Jand @lld g Lgany ae 3aacY) Loy 5 (°

osmall (8 el o 3al g8 Jdl e gl Baae Y1y guall G

r Baas¥( Y-1-v)

Sli) eaie g el g lulal) Ll g ) sualdl s Claied) (e Jlaa¥) Ji5 (A il el 5aac Y el
gale Aad 5l Jlaa¥l w55ty J8 e 83 0 5SE Cumy Lpanana ang I il g JlaaY) Jii B (555

(e s e ed B Y gl il ) Al

Sl g el 5 adiad) 5 gl Julaial Lgie aae IS saae ) adalial y | AL shall 5aac Y1 5 5 puaill 5aacY)
L Aiall g diaeadl g Al Al Leied Aaadiied) solall dada G e 3 DU AT Caniiat ellia

ALaYL ¢ A shall saec Y @lligh ¢ Jshll Cun (e Ao siia gd iaall 138 8 deadiaall saee Y] ) dally Wl
-V)M‘Qﬁj‘dﬁd\%dﬁi}g)ﬂdﬁ\AL@.&A&M\&PL}A} ‘M&PL}Q}‘EM‘EW;&“;)

33ac Y adalia (e 2e (Vs

CAexiiua) saae Y gl gl cp (Ve — 1) JSA

28



-: (Shear Wall ) uall o) jaa( £-1-Y)

488Y) Jlaa¥! fa gl sl JS 223005 5 Lgale Ladl ol 38891 5 400 gan) (5 58l o 5l Alals AL pualic A
o 2B G aall e aliaday mbd o) jaall s3a 5 ¢ (shear wall) o=l ) s (andis SOV 5 2L 68 Jie
AEY) (ol Ao glie e gl

Led mmiy A 481 (o Aaglia o Jaad S Ll Al sinall Zaul ) 0 550 desd e ol paall oda Jani
ol JS & paill () paa 4SS (3 e gliall S ye G ddlasal) (5585 () Ble) ja pe Gaalad) b La 865 cang s Ll
Sy Lo Ji all JE S e

Q5 ¢ Y (ol A gl ) Ol pas e W85 agsall Al Qi gl il AAS ol sl eda oS3 )
¢ Al Jgumdll (8 Lgaparad (o Sl @lldy adl JAlS 3 Gag e JSE Lem sy (B palll () paa paas
el Sl (e fag A (5 AN a5 ¢ aeladll Gl s ¢ zoall G o pan ¢ Ol i) o2 Jiaiig

Gaill Jlaa (V) - 7Y Jsa

29



—: i) Jual b ((0-1-T)

dual s 5l g )a 22 Jual 8 Aalall glia V15 JISEY) iy ol 550l A@8Y1 ala) iy Sl (5 3 235
ol 58l Jacal sl 038 o5 J 5V 31 JladY a5l Ll 5ol ciliiall Jilas sie 5 Laa (g jall Joal gl (S5 38 5 cda s
oob Ll G 5 Ly Aualad) il i) 5 cldal 5Y) iany Juaal sill 03] 5 201 3030

L) 4a 5 ) deal il o3 Joad o Ao caainall 3580 Cuua Wil ABS 3 551 a 2003 (sl 8 alasind ay
ook LS iaal) AL sl akiall lilsall x5 L8l 3580 () 50 (s slall

Allal) &5l 1 ly Gliall A (40m) ()
Adlal) A5kl il laiall A (36m) (Y
Aln siall 45k 1) 23 3L 4 (32m) (T
Adlall skl 8 (28m) (¢

- (3cm) oo daaldl) e JB Y o cany S
-2 bl 12127

WS apaal o el 2y ol Lgapanal Of V) ¢ Lanall ol aie adisy faw le sl o8 Clulal) o e a2 il
il (ALY palial)

Leale A8l gl Jlaa¥) 5 ol 5 sY1 46 yead g ¢ i,V s el 8 A0LESY) jualinll (g Joa sl Adla Ll a5
Oe Jamse Gl 05K Ayl ) bl ) pual s 30ae ) (1) &5 suaadl ) Jiis el e 32815l Jlaa) i
il Jals Al Jaa¥) Laa 5 35V 315 2 sl 5 2l 0 e Aadlll Spaliall Jlaal Liagf 5 el &5l Jlaal) Jaas

a3 oy @ gall Axpd g Lgde dad) ) Jlaal e el ¢ bl papaadll Jua¥) & Jlaall oda (5S35
Axdl 5l Jlaat¥) g 35 Jand 3580 Leg @lldy Adlise o) 55l e bl alasiul adsiadl ey ¢ deadiuall Clulul) & 5
Lokl S e

53 053 £ 53l 13a 5 (Shallow Foundation) sadasd) el (cams s oa )Y s (ga Ly 8 0 5S5 8 Gl
Boman o) Add lula) sfcdliadio ae ) g8l il gledday pd ae ) 8l il (58 8 ) gmn

Ay clmdall o Leayjg ol oo @Y1 Afsaad) Al i ) Liidl) Jlead Jail a4 gl JAbs e (& N
Ak e Jpandl Hiad Laie Ll ¢ alll o5 Cus (Deep Foundation )l (slaU & sl 138 ey dang )

30



il mhudl o Jgaall 3 S Gleel A il Gl e salll 25 GUAT o ) mdas (e ol Gapdil) dadla

Maine Bars

_—— Ceolumn

Square Footing \

T

oY) 8 sk adaila (VYY) QB IS

oL apaall a5 53() £-1) S
@.'A}SJ& J}ud\ é:\‘)JaucumLmY\ L.A‘ M\wd&;‘g\d&w@mﬂeﬁ:\ (\i _\”) 6(\\‘_\”) ugis..ﬂ\@
c oY) B mlidll o a5 6 Alee ua g Lia) 5 (sl (e Lgale Al sl JlaaDU 4 ) A glie dalee

31



s gl V-aaY)

pth oy G ) 8 ) Gy el ) JEY) (e Jgsaall ALEY) 5 6 lanall suainll e 5 ke 21508
ohﬁ\@hﬁ&o)hﬁ&h@&!t)ﬂ\ﬁ@éj3&;\}\&;)35\&\33)‘dﬁﬁ)ﬂu&bm‘)\‘_f“\@u\&w‘)\
araaill & eV e 8380 S0 g gl ela i e de ) ge il 5 UK Uie g e b Lgaladinl g ¢ aal

e dadl ¢35 o Al Jlea) LY

cAaalidny sl e el JSE cpn (Ve -Y) JSall

Shear wal —

L Tempreatuer & Shrinkage Bars

~
= Shear wall

oA G a6 adaie (V0 - V) JRA
—o ALy Gl paadi( A-1-T)

A sall obual) e wd M (s 585 Y1 A il da g g Lansd 5 A () 5 e stial AaliiuY) ) paal) panai s ¢ lasl)
e Al et Al () jas aladiu) e 2 Y S e g il uz.ji;daég_z;utu%j@b\}\ CaOBAY
e g lsil Bac @llia g aall e sl dgalall gl dalisddl Llu Al e Apalsiny) ol saadl 285 o (Sayy SV Y1 5 L)

- Lgie Al o)) jaall

s Sle adiad Al (gravity walls) dwdsdl o) jas 4

32



. (cantilever walls) 4 s\l ol aall e

.(braced walls) dec e ol a4

=

-
-

i

- -
Sl =
-

-

-~

-2
-

-~
-
-
-

Retaining wall

Base of wall

@alia) plaa (V1T Jal
-2 Aadiiiall 4 gulad) gl ll(V-T)

ALY pealiall Aladal) e gus 1l Jaal I3 5 :Autocad 2007 =
(ALY el ; Atir

33



Chapter 4

Structural Analysis & Design

4-1 Introduction.

4-2 factored load.

4-3 Slabs thickness calculation
4-4 load calculations.

4-5 Design of Topping.

4-6 design of rib (B0-R2).

4-7 design of beam (BO-B7).
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(4 .1) 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 some types of slabs as : One way solid slab, 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 .

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-318-08 code.

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

(fc'=30*.8=25MPa).

(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=12D.L+1.6L.L.

(4.3) Slabs thickness calculation:

Determination of Thickness for One Way Ribbed Slab:

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams or one way slabs
unless deflections are computed as follow:
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The maximum span length for one end continuous (for ribs):
hmin for one-end continuous = L/18.5
=635 /18.5 = 34.30cm
The maximum span length for both end continuous (for ribs):
hmin for both-end continuous = L/21
=450/21 = 21.43cm
Select Slab thickness h=35cm with block 27 cm & Topping 8cm.

(4.4) Load Calculations:

(4.4.1) 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:
Fig. (4-1) One way rib slab

Hollow Block (28¢m ) ~/

(4. 5) Design of Topping:
Dead load of topping

Tiles 0.03 * 22=0.66 KN/m?

Mortar 0.02 * 22=0.44 KN/m?
Sand 0.07 *17=1.19 KN/m?
Slab 0.08*25=2  KN/m?

Partitions 1.00 * 2.3= 2.3 KN/m®.
Dead Load = 6.59 KN/m?. (for Stores)
Live Load = 3 KN/m?. (for GF+SS+1-6 Stores+ RF)
W,=12DL+16LL

=12*6.59+1.6*3=12.71 KN/m? (Total Factored Load)
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x]2 % 0.42
M, = W’l*zl - 12'7120'4 — 0.169 KN.m

M, = f xS

110088 103 = 2.24 KN.m

= 0.42 fc*——042\/_
¢M,, = 0.55 % 2.24 = 1.232 KN.m
@M, = 1.232 KN.m > M,, = 0.169KN.m
No structural reinforcement is needed. Therefore, shrinkage and temperature reinforcement must be provided.

For the shrinkage and temperature reinforcement :-

p =0.0018

A= p*b*h=0.0018 * 1000 * 80 = 144 mm?2.

#0f 8 =274 = 2= 5 88— Spacing(S) = - = 0.347m = 347 mm.
bar

<380(@) 25%C. <380 (%)

—380*(@) 25*20<380*(@)
3y 3.'V
280

-380*(2 ) —2.5*20<380 * (; 250

3*420

=330 mm. <380mm.
<3*h=3*80=240 mm........... controlled.
<450 mm.

~Use ®8 @ 20 Cm C/C in both directions.

(4.6)Design of Rib (GF-R17)
Calculation of the total dead load for one way rib slab is shown in the following table:
Table (4 — 1) Calculation of the total dead load for one way rib slab.

No. Parts of Rib Calculation

1 Rib 0.12*0.27*25=0.81 KN/m

2 Top Slab 0.08*0.52*25 = 1.04 KN/m.

3 Plaster 0.02*0.52*22 = 0.23 KN/m.

4 Block 0.4*0.27*15 = 1.62 KN/m

5 Sand Fill 0.07*0.52*17=0.61 KN/m

6 Tile 0.03*0.52*22 = 0.37 KN/m

7 Mortar 0.02*0.52*22 = 0.23 KN/m.

8 partition 2.3%0.52 =1.2 KN/m

6.11 KN/m

v



Nominal Total Dead load = 6.11KN/m of rib
Nominal Total live load =3*0.52=1.56 KN/m of rib

Live Load = 3 KN/m2. (for GF+SS+1-6 Stores+ RF)

(Total Factored Load) :Wu=12DL+16LL=12%6.11+1.6%1.56=9.83 KN/m of rib

Material :-
concrete  B300 Fc' = 25 N/mm?
Reinforcement Steel fy = 420 N/mm?
Section :-

b=12cm bf=52 cm

h =35cm Tf=8 cm

BEAMD

Reinforced Concrete Beam Design

Geometry Units:meter,cm

1 2 3 4
1 2 3
‘0.6‘ 5.75 0.6 4.1 0.6 5.7 0.6
I | I 635 I | I 4.7 I | I 63 I |
I I I |
52.
35.
12.
A-A
Figure (4-2): Rib geometry.
Loading
load group no. 1
Dead load - Service Units:kN,meter
6.11 6.11 6.11
177 1377 177
6.35 47 6.3

YA




Live load - Service Load factors: 1.20,1.20/1.60,0.00

VIR DY Vo6 b VIR I T Y

6.35 4.7 6.3

Figure (4-3) : loading of Rib (GF-R17)
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Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 3

-41.9 -41.1
-33.3 -32.7

-28.4

254 42.7 3.81 ‘ 2.35 ‘ 2.35 ‘ 3.78 421 2.52
\ \ \ \ \ \

Finiire (4-4) - MOMENTS nf Rih (GF-R17
Shear

-44.6

29.9 31.8

263 -28.2

3y 284 302 266

44.2 40.6

Reactions

Finiire (4-R) - SHFAR of Rih (GF-R17

Factored
H —H — H

DeadR 25.03 57.44 56.87 24.85
LiveR 6.98 17.32 17.21 6.94
Max R 32.01 74.76 74.08 31.79
Min R 24.64 61.52 60.91 24.46
Service

DeadR 20.85 47.87 47.39 20.71
LiveR 4.36 10.82 10.76 4.34
Max R 25.22 58.69 58.15 25.05
Min R 20.62 50.41 49.92 20.47




Moment/Shear Envelope (Factored) Units:kN,meter

1 2 3 4
1 2 3
I I I |
Min M -41.9 - -41.1 - 0.0
Max M -32.7 - -32.1 - 0.0
MspMn -29.0 - -32.7 - 6.9
MspMx -22.6 - -24.8 - 9.0
M Max -1.0 42.1
M Min -11.3 31.6
Mmn=0 1.1 4.7 6.3
Mmx=0 1.0 4.7 6.3
mx -M @ 0.0 1.0
mx +M @ 2.3 3.8
V max -35.2 -22.1 -24.5
V min -44.6 -29.9 -31.8
DReac 57.4 56.9 24.8
LReac 17.3 17.2 6.9
Max R 74.8 74.1 31.8
Min R 61.5 60.9 24.5

24

4.6.1 Design of flexure:-
(4.6.1.1) Design of Negative moment of rib (GF-R17):
1) Maximum negative moment Mu © =33.3 KN.m.

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

:350—20—10—12—2:314mm.

Mn=Mu/ ¢ =33.3/0.9 =37 KN.m

=y - _%20 _1976
0.85f, 0.85%25

_ M, _ 37%1073
bxd?  0.12% (0.314)2

1 2*%Kp*
(- [1-Hmy

_ 1 (1 B \/1 _ 2+3.13+19.76 > — 0.0081
19.76 420

—As=p *b*d=0.0122 * 120 *314 = 305.2 mm*.

K, =3.13 MPa

fcl 1.4
Asmln = 4 (fy) * bW xd > E * bW xd (ACI'lOSl)
=25 120314 > 24120 %314
4%420 420

=112.14 mm?< [125.6 mm?|............. Larger value is control.

— Asmin = 125.6 mm? < Asyeq = 460.12 mm?,
~ As = 305.2mm?.
2 ®14 = 307.72 mm? > As,eq = 460.12 mm?. OK.

1A



= Use 2 @14
— Check for strain:- (g = 0.005)
Tension = Compression
As*fy =085*f/ *b*a
307.72 *420=0.85*25*120*a

a=50.68mm.
c= % =222 =59.62 mm. * Note: f; = 25 MPa< 28 MPa— 3, = 0.85
£ = =% 0.003

= 22222 %0,003=0.0128 > 0.005 - $=0.9 OK

(4.6.1.2) Design of Positive moment of rib (GF-R17)

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
=350 -20-10-= =314 mm.

be < Distance center to center between ribs = 520 mm............ Controlled.
< Span/4 = 3200/4 = 575 mm.
< (16* tf) + by, =(16* 80) +120 =1400 mm.
—bg =520 mm.
— My, = 0.85fc/*bE*tf*( —%f)
= 0.85 %25+ 0.52 + 0.08 + (0.314 — =2) + 103 = 242.1 KN.m

GMps=0.9 * 242.1 = 217.89 KN.m

-~ Design as rectangular section.

1) Maximum positive moment Mu®) =42.7KN.m

Mn=Mu/ ¢ =42.7/ 0.9 = 47.44KN.m

_ Iy _ 420
0.85f, 0.85+25

=19.76

£y



_ My _ 47.44%x1073 _
Kn = bxd2  0.12*(0.314)2 4.01 MPa

1 2%Kp*
pra(l- [1-Eom

_ 1 (1 _ \/1 _ 2+4.0119.76 > -0.0107 .

" 19.76 420

—As = p *b*d =0.0107 * 120 *314 = 401.16 mm>.

A
ASmin r\/;) * by, *xd = 1—: xby,*xd ........... (ACI-10.5.1)

=B 120314 > 2% 4120« 314
4%420 420

=112.14 mm?< 1256 mm? .............

Larger value is control.

« As = 402.16mm>,
2 ®18 =508 mm’ > Asyeq = 402.16mm’. OK.
= Use 2 @18
— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =085* f/ *b*a
508*420=0.85*25*120* a
a=83.67 mm.

c=2=85_9844 mm.
B, 085

* Note: f =25 MPa< 28 MPa— f; =0.85

gs = £5+0.003
c
= 31479844 + 45,003 = .00657 > 0.005 . ¢ =0.9 OK

98.44

(4.6.2)Design of shear of rib (GF-R17)

1) Vu = 41 KN.
fe
¢VC:¢*£*bW*d

=0.75* ? *0.12 * 0.314 *10° = 23.55 KN.

1.1*d V=1.1*23.55=25.9 KN.

—Check for items:-

1- Item1: V, < ¢2VC.

41< =2=12.95...... Not satisfy
¢y



2-1tem2: LE <V, < p Ve
12.95< 41< 259... .... Not satisfy

3-ltem3: ¢ Ve < Vy < Vet dVSnin
O Vsmin > = \[fZ *by*d =22 V25 * 012 *0.314 * 10° = 8.83 KN.

16
> %* bw*d= 0'775 *0.12*0.314 * 10°= 9.42KN.......... Control.
“ OVS min =9.42 KN.
dVe < Vy < & Ve+ VS min
259< 329< 25.9+9.42
259 < 41< 35.32 ... Not satisfy
4- Item 4: (b Vet dVsmin< Vu< pVe + pVs"
Vs " = /f! *bw d/3 = 62.8KN

. . Av | _ Vs
=~ Item (4) is satisfy — (?) = ed
Vs = ( 2 _ve )
¢
= (2L _34.53) = 20.14 KN. *Note: V¢ = 222 = 3453 KN.
0.75 0.75

Try ®10 (2 Legs) =2 * 79 =158 mm?.

2%79x107% _ 20.14% 1073
S (420 %0.314)

—s=1.035m=1035 mm.........

s< 2=31%_157 mm.
2 2
< 600 mm.

=~ Use @10 @ 15 Cm.

(4.7) Design of Beam (GF-B18):
Material :-
concrete  B300 Fc' = 25 N/mm?
Reinforcement Steel fy = 420 N/mm?
Section :-

B =80

h=35cm

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams or one way slabs unless

deflections are computed as follow:
hmin for one-end continuous = L/18.5

=770/18.5 =41.6 cm.
123



hmin for both-end continuous = 630/21

=30cm.
Geometry Units:meter,cm
1 2 3
1 2
E : 3 : :l
1L,
A A
‘0.3‘ 4., ‘0.3‘ 7.4 ‘0.3‘
I | I 43 I | I 77 I | |
I I |
80.
5.
65.
40.
A-A
Figure (4-6) : Beam Geometry
Loading
load group no. 1
Dead load - Service Units:kN,meter
91.1 91.1
2% %
Live load - Service Load factors: 1.20,1.20/1.60,0.00
U loggl b I R 2.
4.3 7.7

Figure (4-7) : Load of Beam (GF-B18)
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Shear

-507.9 93L. 46164847
[ ! ! !
] 1 |
7045 6814
Reactions Eiaure (4-9) - Shear Envelan for Ream (GE-R1)
Factored
| Pl |
(I INRL |
DeadR 102.92 969.87 377.72
LiveR 64.8 265.62 107.01
Max R 167.72 1235.49 484.72
Min R 66.31 1050.98 374.16
Service
DeadR 85.77 808.23 314.76
LiveR 40.5 166.01 66.88
Max R 126.27 974.24 381.64
Min R 62.88 858.92 312.54
Moments: spans 1to 2 Moment/Shear Envelope (Factored) Units:kN,meter
-859.8
-781.9 -755.8
3.21‘1,51
\ |
| \ \
| [ L
) 2.12l11 41
23.4
91.3 | } | 1
762.6
1.08 3.23 4.62 3.08

Figure (4-8) : Moment Envelop for Beam (GF-B18).
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4.7.1 Design of flexure:-

4.7.1.1 Design of Positive moment:-
—Mumax = 762.6 KN.m .
w=80Cm. , h=65Cm.
d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

= 650 — 40 — 10—22—5 = 587.5 mm.

nax = ; *d = % * 5875 = 251.8 mm.

amax = B1* Cmax = 0.85 *251.8= 214mm.  *Note: f, = 25 MPa < 28 MPa—f; = 0.85
Mnimax = 0.85* f/ *b*a*(d->)
0.214

=0.85* 25 * 0.8 * 0.214* (0.5875-~— ) * 10°

=1748 KN.m .
¢$=0.65+ 250 *(0.004-0.002) = 0.816
3

—OMnpax = 0.82 * 1748 = 1433.36KN.m . * Note: €s=0.004 — ¢ =0.82
—PMnpa = 1433.36KN.m > Mu =762.6 KN.m .

=~ Singly reinforced concrete section.

1) Maximum positive moment Mu® =762.6 KN.m .
dMnmax = 1433.36KN.m > Mu = 762.6 KN.m — Singly reinforced concrete section
Mn = Mu /= 762.6/ 0.9 =847.33 KN.m .

m=-L_=_%0_ _1976
0.85 fc 0.85%25

=3.07 MPa.

K. = Mn_ _ 847.33%1073
M pxd?2 0.8+ (0.5875)>2

1 2% Kp*
p=2a- [1- )

=— <1 - J IR A L ) =0.00793.

" 19.76 420

—As=p * by, *d = 0.00793 * 800 *587.5 = 3727.1 mm?.
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............ (ACI-10.5.1)
_ VB
4%420
=1398.8mm? < 1566.67mm> ............. Larger value is control.
—>Asmin = 1566.67mm”* < As,eq = 3727.1mm’,
~ As =3727.1 mm%

ASreq _ 3727.1

#0f ©®28 = —— =——=6— # of bars =7 bars.

Apar 6158

~ Use 628 — As=7*615.8 = 4520.6 mm* > As eq = 3727.1 mm?.

+ 800 * 587.5 > % + 800 * 587.5

— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =085*f/ *b*a
4520.6 * 420 =0.85*25*800 * a

a=111.7mm.
== —=2=131.41 mm. * Note: £ = 25 MPa< 28 MPa— f3; = 0.85
)

e, = £5%0.003
C

_ 587.5-131.41
131.41

~ Use 625

*0.003=0.0104 > 0.005 .. ¢ =0.9 OK.

2) Maximum positive moment Mu® =91.3 KN.m.

dMnmax = 1433.36KN.m > Mu = 91.3KN.m — Singly reinforced concrete section
Mn =Mu /¢ =91.3/0.9 =101.44 KN.m .

_ fy _ 420
0.85f, 0.85%25

=19.76

_ M, _ 101.44x1073
bxd2 0.8+ (0.5875)2

1 2% Kp*
p=—(1- /1—Tm)

=—— (1 - \/ 1 - 2= ) = 0.008888.
19.76 420

K, =0.37 MPa.
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—As = p * by, *d = 0.008888 * 800 *587.5 = 4177.4 mm>.

f
Asmin = 75 *bwrd = 1f—y“'* By *d oo (ACI-10.5.1)
_ VB

= « 800 * 587.5 > —= « 800 * 587.5
4x420 420

=1398.81mm? < 1566.67mm? ............. Larger value is control.
—>Asmin = 1566.67 mm?* < Asyeq = 4177.4 mm®,
~ As = 4177.4 mm.

4177.4

# Of D28 = 25rea — “% = 7— # of bars = 8 bars.

Apar 61

. Use 8028 — As=8* 616 = 4928 mm?* > Asyeq = 4177.4mm” .

— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =085*f/ *b*a
4928 * 420=0.85*25* 800 * a

a=121.75mm.
a _ 121.75 _ * Y —
C=g=0es - 143.2 mm. Note: f. =25 MPa< 28 MPa— ; =0.85

e, = £5%0.003
C

_ 587.5-143.2
143.2

~ Use 8®28

*0.003 =0.009307 > 0.005 - ¢ =0.90OK.

4.7.1.2 Design of negative moment:-

1) Maximum negative moment Mu® =781.9 KN.m .
GMnpax =1433.6KN.m > Mu = 781.9KN.m — SINGLY reinforced concrete section
Mn =Mu/¢p =781.9/0.9 =868.78 KN.m .

420
m=-—2_=_*20 _1976
0.85f, 0.85%25
_ M, _ 868.78%1073 _
Kn = bxd2 0.8 (0.5875)2 3.15 MPa.
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2xKp*xm

fy

= <1 - J I i ) =0.008157 .
19 76 420

—As=p * by, *d = 0.008157 * 800 *587.5 = 3834 mm?,

p=m(1- )

fC’ 1.4

ASppin = T0 xb, *xd = E xby,*d ... (ACI-10.5.1)

=25 L 800%587.5 > 4800 + 587.5

4- 420

=1398.8mm? < 1566.67 mm?’ ............. Larger value is control.

— ASmin = 1566.67 mm? < Asreq = 3834 mm®,
~ As = 3834 mm>.
#0f D20 = 2rea = 383% _ 15 3, 4 of bars = 13 bars.

Apar 314

~ Use 13®20 — As =13 * 314 = 4082 mm? > ASeq = 3834 mm?.

— Check for strain:- (g = 0.005)
Tension = Compression
s*fy =085*f/ *b*a
4082 * 420 = 0.85* 25 * 800 * a

a=100.85mm.
a _ 100.85 _ * . —
c= 5" oms - 118.65 mm. Note: f, = 25 MPa< 28 MPa— f3; =0.85

g, = €% 0.003
c

_ 587.5-118.65
118.65

~ Use 13®20

*0.003=0.0118 > 0.005 - ¢ =0.9 OK.

(4.7.2) Design of shear:-
1) Vu=6814 KN.

(1)VC (1)*\/7*b *q

=0.75* Y25 % 0.8 * 0.5875 * 10° = 293.75 KN.

40



— Check For dimensions:-

dVe + ( g*q)*ﬁ * by, *d) =293.75 + ( 2*0.75*\/ﬁ *0.8 *0.5875 * 10°)
=293.75 + 1175= 1468.75 KN > Vu= 681.4 KN.

=~ Dimension is big enough.

— Check For items:-

1- Item1: V, < ‘1’2"0.

681.4 < @ .......Not satisfy.

2-ltem 2 : ‘1’7" <Vy< ¢V
146.875< 681.4< 293.75....... Not satisfy.
3-Item3: ¢ Ve < Vy < ¢ Ve+ dVsnmin
O Vsmin > L [f7 *by,*d =22 V25 * 0.8 *0.5875 * 10° =110.15KN.
> Lxp,*d= 22 08%05875*10° = 117.5KN........ Control.
2 HVS min = 117.5KN.
bV + bVS min = 293.75+ 117.5= 411.25KN.
dVe < Vy < dVe+ GVSmin
293.75< 681.4<411.25.......... Not satisfy.
4-dtem 4 PVe+ GVsmin < Vi < Ve + (2 * JF7 *by*d)

411.25< 681.4 <411.25 + ("'3_75 *\/25 * 0.8 * 0.5875 *10°)

201.25 < 314.1<998.75............. Satisfy.
. . Av | _ Vs
-~ Item (4) is satisfy — (?) = Fed)
Vs = ( 2 ove )
9
= (2~ 391.67) = 516.88KN. *Note: Ve = == =191.67 KN.

Try ®10 (4 Legs) =4 *79 =316 mm?.

4x79%107% _ 516.88 * 1073
S (420 %0.5875)

—s=0.151m ......... control

g < E 587.5
-2

= T =293.75 mm.

41



<600 mm.

= Use @10 @ 14 Cm.
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