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Supervisor
Dr.Maher Amro

The main aim of this project is to prepare all of the structural

design and executive details of Palestinian Residential Building.

This building consists of 6 floors and it contains unlimited activities.
This building is reinforced concrete structure, and it will be designed
according to ACl-code-2002.

The project contains the structural analysis for vertical and horizontal |oads

and the structural design and details for each member in the project.
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List of Abbreviations:

Ac = area of concrete section resisting shear transfer.

As = area of nonprestressed tension reinforcement.

Ag = gross area of section.

Av = area of shear reinforcement within a distance (S).

At = area of oneleg of aclosed stirrup resisting tension within a(S).

b = width of compression face of member.

bw = web width, or diameter of circular section.

DL = dead |loads.

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

Ec = modulus of elasticity of concrete.

Fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

I = moment of inertia of section resisting externally applied factored loads.
Ln = length of clear span in long direction of two- way construction, measured
face-to-face of supportsin slabs without beams and face to face of beam or other
supportsin other cases.

LL = liveloads.

Ld = development length.

M = bending moment.

Mu = factored moment at section.
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Mn = nomina moment.

Pn = nominal axial load.

S = Spacing of shear or in direction parallel to longitudinal reinforcement.
V¢ = nomina shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.

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

Wu = factored load per unit area.

@ = strength reduction factor.

XVii



-

Tdadiall (- )
) Gan Al ey

____M1m541dh}mh@;;ﬂlaﬂ|J;u_,ﬁ;_:.'ﬂ_ﬂ.é.u_hg_ﬂjii_ahj

S5 8l 958 apedd) 3a) g i) iy Aadiie Cpabusall B 355 o ol Lasd i) Ligs U 80 405

plais ypld gy e A S Al e2n 3RaT Sl Dbl g SE] ) Ao Laial] y Aplaai] y Al Ll s
iy ppi e Sl 23U Lles el 22a uidy Lo daladl Sl ] Basl el g il gl eds oSy
AN S Y (g e i i) il gy JO 8 Akl A ypeall 2a 28 e eSOl g Al g el

S aSaal 1 g gl

ot 138 Gamg e dsmg G W IS 1D elladW) iatl g din 5 phad g Salae Al phee pRal) S g
ol sl il g e 13" i 5y a pt pdd s " e B LS Al all a1 g peal) 2 Lad) ol sae b,
SSeladl b o e LS e e elillalee lSa e N e B Godll Gl Ll
el an G ey apin Juall g daly GSe B abaga s cng bues agiege Jipudly walddl
e st olill (Sl g Slalug pladial Sleliy colSa (ol ll anlingle U8 38 5 g peall ey Ayl
A N e o) aSall el ele 3 S8 s 13 aad gl SN i el )l
Jhial dgimg Ja) e dailady A gl dtile Lad | plas Jeall L e DUl syl Caling fulauli|
AY JlSa e sl | HSE Sal 5 8l gh aaly (lSe (8 Caedin Sl Gl e cmiall eGS0
e Y] (8l ulaldil A dacalall b el ) agleall ey Galanddl il )G asal | da
el e s aSall e Al conall o G810 Ledgaa e Suithandil] aiess 550 e Sille S8 4le

Aacalal) falatid da pSal) Ciine e Ad8 (e 1Y ol R g Sad) Aglee juuily 13



Ln g Lol s ) cng 530l g oSl il Rl g g pog il 5 S8 D e L e
O aai 13| (DAY S5 e Ledamsba G (e it Bl JS0 il A gall YN (e 5 g eldae] play
el Geep Al e el LS Al Saadl 5 peall o 5 g3l dudla ala ol dgina pog gl diasl
b e a0 53 ey g gy i gl ks Jae IS0 AL Y LS (g geb gl s3a i J Y1

vl pdns E;,.a‘;..;&_ja:.’l_,_';&

Pl Al (- )

S il 4 gl pealinll aaad LI aseall p Lot g g sdall 128 B Cial) ASEa eSS
3...u|__,.ﬂld.dﬁl:l_§_)a.1u
o dall |t AL SN jealinll e geaie S o Gall gl LWl 5 80 pses llad sie Sus

_!..\gj ?j:i_“ :glm'aﬂ I;.:Lm.a'i’. '.A..‘.LI__EH RYR N \_—.‘l '_'F’ éjl--"fl'}ﬂl'} E]J.ﬁ-l: E.E.a.l:-‘h[]j .__,luL..a;;f'j _J_,...{sllj

1 aall (8 dale 5 A( - )

iy 4 s pe Liagpead el Dleldal ol el 1 nudl C0Se e e
A8 ey i Ml el mlia 7 Lghe cailla gl ddliae Do g dadal sae il )
N ) kg gl S gy alade Aol y 4 dali SleLdiad 42 o 4 S e
Sleliy g dcaladl Lol Sl ColS y Slaball dilide LGl il8a e Ull (5 ey
it g cleaall e la ey Ll ae o Adlaiall e gl el el ae dilidad Cilelaall

Ay Al Ay iaall JR13 Jaadl ad 535 0 Akl Y



gl Oa iagl( - )

e Y 3o il i

:L_}m il aal

o Agiaha il ALl Gl 38T lie Bae s pen daly fe alad -

sl Jpdl pe Joal il unds S0l ol g o lall Juid g i1y 3 adge aladl
o plall gl fpuad Al g LW Lol Laa Jl sag LiliBe peas ) 5o Laa s e

bl il Adayladsl g pesanaill julead maen ool Lidh ena e dladl

colidly ally W) g A g 58y b il S geall Sy e aladd

pe g Al e jiadl lpSa Al 32l 5 peall o 5 Shad datle a0 A stae g el Aaanl
pany Al o)l 2dl Gady dee IS Gl WY LS aSam ged Al aaa 3 N1 sl
AT oo Sy SO iy By g Sy (s Ll i

4Lk il al,

s e LAY Cllabdall s} e Cus Agialanddll Al GBS LGN asenaill g il -]
Cpibgall S a o fn ¥ Cusy BAED | ala a8 Lty 200y Silld y saeely eacl

pranmall (g lanall plall e Yy el JAN
S and aaiall e Ay el g benadl ciladl aa Jalatll e 4021 5801 el -

£ aaal



g el il shd( - )

(ble pise lellal Clgaly bils) (o dislandill 20 0 Sl &y lanadl cillaladidll S -
. andl Lndans o cillaladal a3a Jay g

lgnaay A Akl Cilasudil g 3 jlonall jealinll pa i e Y Cuin s2ee ] a ) gl Al -
o5 enall aacadl

el Lady el e Zall gl Jlaally A0 jeabiall apad 2 Suay WG] sl Al 5o -
RURPE Ry (IR

coiaall 35 Sl ALY puslinll agaad LGS Jilanl -

A pealiall asasd SLISY) apecalll -

ol S AL Leal Al Sy Caag el Adaall AGLEN cllabadll dlae| -

Al 45 pemy 4al Al g g g kel A -

£ godall el Jeaad( - )

(\’~~“-\’~~/\)el.9

14"
€T
4"
TT
0]
8

~Nolalsw| N e el Cllladlf

£ 3 phal) gl
L*JLM.AS‘ Gillalaiial) aub.ﬁ
Baae) &y g
(I i) A o

| L) Jelal
B ALY el

goapdall el Jpad( L) Jsil




1f el Jlad) Gl - )

b AL s abiall manatll | b5 Al L) Leanl e jaal 3ae D p gl las) dueal s

Al Il A jmall 30b 5 ) ALYl il 138 e mine 330 £ g odall Jia Radaiall lal) Dals s lsal
Ay A ag el iy apansi b Antial) Alan) y aatad) 4 jmall LS IS5 LSy 8 daiall 3L
g oaohall 138 2l gb Casgll 1aa Y Ueds Al aall ey il eld ) Jand) Baw 3z AT aa Lgad g
zoA byl elanly (plauld SISy Jaala 8 Lo o 3800 5 Al SIS 5 laadll y Aiaall gl B

ol Autia anoiil dginal Autigh 8 Gupas oIS Ga3 le Jpeanll,

DB gl al( - )

Lgnipe oS il ol te So Sl 2 Cun ) Bl Ate e Jledll Dl ju da 8 gy kil Ak
ol om sal cagiadl Day B sl A58 adl ey i S8 gl
Armay Aakla i m o . depgle b AR b i el A k) e Y A



el gl (1.2) JS2



s ilgal ¢l
sl dgalsl -
OS5 padiiall aall g gig Siladall g SLGLAN Cad 5 S e dgut 1 A0LD Ggad ) Aglle Agal gl ads

L) gl (L) s



£ 3 skall s janall Caa gl

faiid) (1-2)
£ 3 pall ad 5 (2-2)
Gl s dpadl g o (3-2)
alall & gall (4-2)
(B skl Cias (5-2)
clgal gl (6-2)
iy Janall yualiad) (7-2)
s al (8-2)



S Juail

£ g pdeall (g jlanall s gl

dadid) (- )
@PHPHanMMNMEHHJ@L 3..11.:}1_;5.&@.:_;59.'_13'.5
Sim ool e g a B Sl VS Bl el 1l ple G gl

D gl gigs (- )
A5l Al e e Ayl e Cus A o) e e Jell D1 A8 g g el 4y
A1y Sl matially ale u Shaliall e el Cladid e 5] e e o) Y Lead s
e om sl gl ey A s A0 8 o all e g Lita Bp 8 G ladl s BN e Laasy,
sha e oS L e e 10 e dilie B A lgde ALY e el & el (e 1 Ak
s Lgile # g ydall oz 7 jall (o ¥ Aabuse a5l gt e oS L ga g dakalial
s

Tdgall JLid) dnarly cland (- )
A D) i pal) AN Aganl

ol 13 B Y el
Sl pra e fd Kalinws o f 6 45
Al el e i e pt g e sl blae e adgdd

sl ) Jsagl g



‘olal) gl - )
Jaeaal pdd e Ciasie Cua gdalall JSA P4 S das w8 el (g2 45 i tle] e 2
IS n slelpo a Sy Sl oda G pal Baany 5 g8 ¢ AN i gl Sl luad e

Adl gyl (. )



Tl skl i (- )
(gl Jg¥) (dbdall 2 ) i e —
Guldall 1o Aali

Jsa A8 e sladly gl 3 D L) a8 el cus

ZaAl

= '
- 1 1
os ! [
1 1
' oy '
. /« /« /« «/“/"I«

(Resmdl) Jp¥l @ikl (L)

(A gl LN ol ) i g -

J;i._._." AJ.J:. nlq'_'lll_g n._l.'!lgajl L,-!-J .L'IJ:,'LL....E' '::_I‘:]j.'l ".:1]:15 “:,i.rh.dl TN 7 .j:ﬂ-Hl by dalias

Tl



. v
JAAAA i -
= X
@335 .Ju
. I - J
- - [] L] a
. . '\«' \«'\«
(% ,..:JI)H____',ELH Al ()8
e N1 el -
akia JS8 il laa b AdBS) il a2 g a5 Gitlall 138 Aalae jli

ladall 5 ey leLiip¥) Aelh S 5 diaall il i hall Aeth Lyia 5otk

Gkl maan 3 Sl 2y ) AVl s AN G gl b Slladl) iany ) ST



bl
ol

1 e

EBOERY g
e © ' o)
I fe=e=iy

@
& >
|

|W,N L
|

s

@ @
[
o oy e DD

&
A
*
[alslsatalals] [slalsislalala] 3
\.

&
1
! oooooon 80000 |
1 | 0099800 oooooea | 4y
oogeaon 00ae000
{ | ooogaoo 0og0000
| | ooogooo 0000008 #y
al

T aldall -

Ny A Dl Bila Gl 138 sy ily & 5 Sl e dsbas s

oy il 1Sy Sleladn) Al e Al jealiadl aal



| gk

&

¥

| O3
o
[u] i
Sy
D —

=

.0 [gpe * ® eOn [mu%”vﬁ%z@

Lo Hn,@,g o_o 0_nopgoue &y

— T3
{ D@@

i
==
IQ

®
®

Jt i ( L)

) Gkl —

Gey el | ladd) b Bl Gilall 138 d samy clu@ o Sl 138 dalus 4l

cslaay op ) il a Bkl e B Gt I jealiall aal



DD
.c;@;%. =
L -
IﬁdéEE GD
1 & Tae
& S
&@ % a 2
mu-m O J ooo'® e 0 o g ——"
gy | %Déw'
"@ ! @'
e %Hfﬁ%-\ ) @ﬁ\%ﬂ%::g.
d = tmad - . | tmad @ a‘
— - X@/ L —
'“'" I 50 3 a:
¥ | [O0] 0o e 50
_ Sld o _no o_nogis oll L0 &,
l‘,_,_a'lfm JqLajl( . )_js.&ﬂ
Dl gldall -
Gag nall Y| Jaaall B Bl 13 2ams du @ o Sl 138 dalus 4l

comi i b Bl a8 A ) ualiall aal



CER SR ET R
55 i

Sl gl (L )Jsa
kgl (- )

Hdleddl Agal gl -

D aas bagle L s o Usgade Wlaa Lgde bl Law 33 gliie 4 jlana JI8 e gl oll o2 5 S50
o oe S8 e dgal gl 58T el Aapls ey Lee il e Lo g Lgildas) g Al 5 A5 jlane sl g




rdpgiad dgal gl -

spall g gy ciladily Aol (i B i e Al AatD dgal s Agiia Agalyll o3
II.'llJln.ll-E ILij .__Il.lﬁln.: In_tt__pkiﬁ ‘jl_-i_'l'-l.i__'l..i.c-h_ﬁ_h.'ai- laa 4 :'\jglj.l.n :_J'.J'L.u..n ,_I.]S l-_:.q.d..d_“ml}..lll _-..I_"..ﬁ ‘:}35_'_1_ _',_‘-_iu‘_ﬂj

_:'_l_'illdjj.__!’]'l_au.‘.l_.ul!lld)}u

1Al Agal gl -

H?J_‘"-'_’L..u.ajl ):.:._I'lijjh_}..i.}l.-.ml Lﬂpjilm]ﬁuigmﬁ;dahpll_gjl __]l._,a:.ﬁ_.l.:.gihp|}]'laﬂ*_“

A a1 3 LS Sl y il a5 25 LS 5 AY) il ol




g Al dgal gl -

Sl gl il jaall g b ad L Ui paatid s Bl plall 3y il el dgal gl 220

oA gl gl LS Syl y el L 5 5 LS 5 Y

Apall dgal (L )8

rdg lanall paliadl( - )
e iaall 138 5 sy Cun B pla A e L gSe Alis G 5 50 g dall 136 2 i Gl

:L‘_I.IM—

-;..E-‘:.’.n. a._l.||5..|:|.li| al_"d: .;:}& l_';l ‘.}gﬂ:'lhl_l:ll Lil!lLﬂ.ll.\.L_'Lnnl _*._‘.srj'_-."ﬁ_'i.‘.'l u_i-.'._idl ;ul ):15‘_-15' J:i&.lil |.I_‘...h I‘___J: _':IL,.
Agaliiid ol 2Y G,

) -

sl adl phl asly il Chiie 8 ak Y1 gl 2 ) e cpe h ALY e se 2y A
el 25 2 N e ool 138 L Lle A Bkl Ja sy e N1 B T

0 shall A el Jhl asity 53 Sl jeS 2 3 sed AN &l Ll Al 58



:Cl'IJ..u.ﬂ—
Sl paall sd Gaagy aa il Al g JSEN | ALt & peall e SN aadl Va0 & ig
ey el sl 4 g

Al (- )

ujlﬁcphﬂ -

hkn_qylm_*qa_.htl:'._ié|umwhu|dhuium3.ﬂj:ﬂa&,n e -la'IJl__uu;.ﬂ_rpI;a
&._11‘:_._54_,.01'1_'15.3_“|5‘;}._‘1.;L:_;|Jlm.hi'h’.iguml,nl.;jh@_}h&n,.ﬁléjauhh'}'h \_’.llJ_gn:allJLl-uﬂ

C Batall el e g sa

Al e Jalads el -

Caary by < A1 ) N g 58 Aals DA e o ) A1 AN e 5 ke 8
Al L) Y s e Bk (e L3S nD Jeuis A Aol aeliadly 2 o0

Jealaniidl e gl ate



(el ALEN) iaa gl

. adhs (1-3)
(AN sl i (2-3)

a¥l (3-3)

el g8l AL pualind) (4-3)

Aatdied) ) (5-3)



EJEY Jaaaidd

dadiall(1-3)

et 5 gl Sl Ul e Ssa g Jlaca g Sliiall anal Aae e
Al Aalill e daDle 81 alagl e LI pealiall o) gisl
Al AN Sl pranal 8 B el G g g pde Y A0S LAY pealiall 33 jee g
S G A e Jpeaall jeabiall o3l Adlinall g1 6t s ie el A3, Al

i

S ) pranal ) Jgeasl) Jal e g g piiall 138 8 e

AN sl itk (2-3)

n.l_\.b ‘__-.’S: .._u:.._." L II.&.‘I-LI;UEE Jﬂ.".ﬂh:'lj JL.:I;' )n.r:ll...lnjl I;._J.n...aﬁ} J}ja.:; .\',.'.JLL'I‘JH I.-n.:'n.nn.n.-':.n'.-l..l:l ;_Jr‘ n....l.:'@Jil
1

sl 5ol sl aglie e o

Jaal y1a7 W) Ll bapad a1 28l aladiidy pealiell LIS apeaill Ales o35 L gu
sabinll e i (ACI- )osSa el 358 ardid Ciges (U.B.C) alasiad & 1 SN 30

il 0



i) o 5 el Jaa¥) (3-3)

Shaal (a gl ol sand el e 51 g il panay A 5 ) Az gana A
pra—eail o Ll fai sl coluay 2383 g Uad o) Y Alle 4l laanas Lbes caay
Adbdal ALAY jualiall LY

Adbaadl lassl st s K lple st | ira
‘Al Jlaall (1-3-3)

sidy il jae TS i Yy pdpadly Jlaiall Cus e 400 508 A Jleall a
St e s Jleal) o3a w323 Llee t cahail ealic s LAY jealiall 5y 4 JuE Jlal)

A ol o pad Basaall g il ClUKH VA Gar  SLEY) pealiall Ll Sl

 Aaadiuaall 3 gall e ol SN iy (1.3) 4B Jgsad s

|ﬂ“__ﬂ_ |

r r 1 ]
|!\—\|§

Ja )Y sl s Jlaa¥l 3 <



Al Ll (2-3-3)

Y el gl all LY landad o8 ileLiaYl i.,:q\,llld]d.a._,.m",,ﬂljhﬁl Y
MU"JU:'“H _;y-aﬁluj-hhh 3_;5_):115:'!&_;}05]@‘1"&”4@“ PEPEETN
Saaipn ) Jalall Jlaall oda i & JLae) funy 383 o) Dol Wil oalail

Al JLGA- @j

L e 5 Tl e Wil 05 jeallS Al Ll

ST ST s el gl S AN iy e LSl ai (S 0y Sl Jlea!
e o lildel Jlaall sis daf aliy clamall 3 jeatl s SBY1 A3 5AAD O gl A e

isal) daga g alaai)

S )siall pasbinl Bl Jlea¥l Cpy S (2.3)J p2ad

l-\\!!I
.
I

Ja )Y sl s Jlaa¥l 3 <



gl Lall (3-3-3)

Jlealll e o pad Jleal) aday A 1 il el Jlaal zhlly g ol Jeeal Jadiy
Al

2 Jlaal (4-3-3)

oS 1 e Sy el el ol b W e pl gl L g A sl s

lilatie) by B Jlasl saaiy (g gbSIl By 2k e Aail 08 1Y Al ek (e Al
§ Al o IS o) gas s o AVl L e glgall y o N e e bl £l 5 A ud
sl =Ly M Az e laldie) Gl ) jae paly 138 5 AN el gall e gl il

2 a8l e lilael (0.4 KN/M2)
za Lal (5-3-3)

o e e Akl gl Bl el adia

Al mhas e P s V1 s B Jlaal Ga uy JUI (L) A J el

ﬁﬁ
e meeo




s A g adl mhas e el P18 ) aaat ey Bl gD Jueal S ) il
LTS 2 o Jleal a5 S il bagiy (30 )
SL = (h-400) / 400

= (950 — 400)/ 400
= 1.38 KN /m2

AN Ll (6-3-3)
Cilidal Ll 28 jal e Linddl e iy (ASali) B gee 280 Jleal 02 5 jle 8
Aikaiall ade oY Sl Cplaidi Al ieY) ey Jleall) ode 3y o) cany Apaall i I

Do bl 3 Akl Ll e Caia

Uniform Building Code (U.B.C)

A gSal) AQiLARY) paliall (4-3)

Hmrﬂmwﬂm\ﬂwiwhﬁawhh“ﬁu}tpdﬂ
Jgmundl g Sl Jﬂwﬂhrﬂ];ﬂ_: éﬂiém@h}wljﬁ}ﬁjﬁ|

dﬂ:} ﬁ-ﬁ_’:ﬁn‘l&“ Q\Mj;mtﬂlj

il dadl (1-4-3)

_,)mu!u-“w.]}ig-ﬂl!ﬁiﬁf,d|Mﬂ|wl}u\ﬂ5ﬂlﬁﬁﬁlﬁ5_ﬁm|m¥| _).-.-Lll-lllua

la J e gl ) Lgaia a9 Bam¥ly el g Jpeadl Jie uall 6 Alalad AEy)



eadll B ALY sl mimgin 53y Al S S S D]l e (e g f gl
C el edgd Dl i Lasdg o (323

.(One way ribbed slab) sl g sladls 42 jas aka¥, (

.(One way solid slab) ol (

Shrinkage and Temperature Bars —,

One way rib slab \ \

\ \

Eatonge block

cbae Y a2ie J82 (L)




mam reinfercment —

/(— arne way sold slap

_J&LJnl:PiL;-:lm;ﬁE L_'S..:;H._i:( . )

main reinfarement —

/

#




g (2-4-3)

__-.._.;;..._J.!.._.ul_uﬂ:._.lﬁmal'l Qh}hﬂlhﬁrﬁj|mfm%}m _)-ﬂL!-I:HPE_;!I-JE

ML ) ) e ) g B psanal s gyl

Staircase —.
- N\

 shear wall

L Temperzture & Shrinkage Bars

Shear VWl

oSS G (L )pd 08



tuswadl (3-4-3)

sy—en D e by el U e JleaY) g gl pualie o
saiedl a0 ) & " Dropped beam' dsildl seall o — Cisiad s A g — 5 e

Dgandl e dilisa gl g g plall 1 Saual, Y1 )

SYad el ( 3l punll (

— Top Bar's

S L {I) —

o
Battomn Bor's —‘{




Rib T, ,f_ T- Baain

", %
s “— Bwearm Flang
N s,

~ * Heam Wekb

“— Maine Bar's

Al ol (K2 gy () K2

Bl (4-4-3)

e gh iy Sl ) seadl e Jleall S8 3 i gl eainl) b 32ec Y]
Ay Jan o 5l B 5080 Suan Lpasanal cang L, sl iy Slaal ] JE 5 g e

Agle il see 5oy Jilan (gedaie L) S Lggle Jadl gl JlealY)



Mzin Bars

Column

cpalell phaia oy (L )pR S
roalll O jaa (5-4-3)

Aagia a2 aaaiidy Lggle AaBl gl At genll (gl 50l Alds A0 ealic A

g aosall 38 i Ll Y1 (Shear Wall) el 5 s candy SN 305 2Ll (5 98 i 4801 Jlaa]
G Olosag aebaadl o jiag sl 8 ALdad) ) oad) By dgad ) s G gldal Jaid oS0
ol Gpis G sie ol saing Ll Agidl A 1 05001 Jasd e Jasiy £ 0l
gl sl el WS 3 ey L sdiel) o Jpenall ba ity Gl e 8 painnd

mw,:ﬂ@@JﬁﬂauM;



paill 5 g8l da gl aa plale fay (. )pR S
clukedll (6-4-3)

Loy fi lpasanat o Y] Liiadl ol e Wit g Lo 0 b1 ) e L

e iy il ASEN ealiell o8 g el 3 AGLEN] ealiell A8E specal e oelgdf
Sl 3 g8 die) 5 8y A ) s2ae¥y G gead e s silly Jaal) paes )88 LeDa
Isolated piai vy Adline gl e S, g pdall A3hia 20/, (5.0) &l

.Strip footing, combined footing footing



_— Mair Bars

-

Sguare Footing =Y
R

A dte bl J8E Gay (L) s

LB Gl el (7-4-3)

hﬂ\r&ﬂ:ﬁm1 J|J."..'3.I;|.'|m,_',1‘-\_i'i ,_J!I.S l_Ja_;‘.'i‘l-"JﬂC-allJL_hﬂ ‘-EJ-*-"}E&’*T‘-&H-_
Al Aalial Al Al e dalEa ) oae N ) S e ) 3V o

coaall



Steel hars —

hear wall ——____

Base of wall

AL el caw JSE (L )aBy JS2

rasadll Jual 5 (8-4-3)

i Joal g Aalall gl i1y SN i3y 5 Sl @Y1 Sad) <y bl JE 6 M
QL—JJJM‘IMJLJ . !I.uaw_)-'i,’ln..d‘,ﬂ'l ‘_'-US':-‘-'.EJ lu‘ph. J._sﬂﬁ Jl |.,'|"'_.'|1_F‘
(Bl J—-—hﬂ'ljﬂll o:‘t_g.]-: ‘dl—ﬁbl_;m J.._.n‘_’.IILl J.....u1,31'| T =l JJ'H)“ Hlins

Tl el Uy Lps Aalall Sl gill y ildal Y

n.‘_.hMJ‘&MJﬂmmlmu&éJ}JMMﬁ#ﬁu|rm
Mgl Al e s ladl Sl 4y ] sl

.(3cm) se Jeatill ase Y o s




galadind &8 1 Al o pedad) el (5-3)

_f,tjﬁ1£%l@1@%y‘a?1ﬁamdm

.AUTOCAD (2007).

LAY jealindl e LI Jdatll ol ey Wllig : STAADPRO.

ALE jealiall e LI Qe y areeaill 1 ATIR

Al ealiall | gany aseadl 1 Prokon .

Goaaill g A S0 Jia p oy pdiall e Adliss of Jal B dalaadal &0 (Office2007) .

gl 1AL



[ Chapter FOUr J....ooooiii e

( Design and Structural Analysisfor Element )

(4.1) Introduction

(4.2) factored load

(4.3) slab thickness calculation

(4.4) load calculation

(4.5)design of topping

(4.6) Design of rib (11)
(4.6.1) Design for positive moment for rib (11)
(4.6.2) Design for negative moment for rib (12)
(4.6.3) Design for shear for rib (11)

(4.7) Design of beam (B10)
(4.7.1) Load calculation
(4.7.2) Design of positive moment

(4.7.3) Design of negative moment
(4.7.4) Design of shear

(4.8) Design of One-Way Solid Slab
(4.9) Design of Two Way Solid Slab
(4.10) Design of Stairs

(4.11) Design of columns

(4.11.1) Design of short column
(4.11.2) Design of long column

(4.12) Design of Basement wall
(4.13) Design of strip footing
(4.14) Design of I solated footing
(4.15) Design of Combined footing
(4.16) Design of Shear Wall

(4.17) Design of Mat Foundation



Chapter Four 4

Chapter Four
Structural Analysisand Design

4.1 I ntroduction:

Concrete is the only magjor 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 structura members would be

made upon the structural system which was chosen in the previous chapter.

So, in this project, there are two types of slabs. Two way solid slab, one way
ribbed slab and one way solid slabs. They would be analyzed and designed by using
finite element method of design, with aid of a computer program called "ATIR- Soft
ware " to find the internal forces, deflections and moments for ribbed slabs and by
using the previous program and "STAAD PRO 2004" program to find the internal
forces, deflections and moments for two way solid slab, and then handle calculation

would be made to find the required steel for all members.

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

NOTE:
fc'=30MPa For circular section but for rectangular ( fc'=30*.8=24MPa)




Chapter Four 4

4.2 Factored loads:

The factored loads on which the structural analysis and deign is based for our
project members, is determined as follows:
qu=12D.L+1.6L.L

4.3 Slabs thickness calculation
4.3.1 Deter minations of thicknessfor oneway ribbed 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):
For rib (R11) in the ground floor as shown in figure (4.1).

0,28 3,35 3,2 3,2 o,ee 3,6 2,95 2,7

Fig (4.1): rib (11) in the ground floor.
Spans from |eft to right for one way rib slab:

L/18.5 = 629/18.5 =34cm. (Control) ..............ecvvev........ ACI-318-02 (9.5.8)
L/21 = 595/21 = 28.3 cm.

4.4 |oad calculation:

One-way ribbed slab

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

calculated as follows:
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[
Shrinkzge and Temperature Bars —,
\
One way rib slab —\ \
\
Ripy — Eatenge block
[ =

Fig. (4.2) one way ribbed slab

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

No Parts of Rib Calculation Result Unit
1 Rib 0.12*.27*25 0.81 KN/m
2. Top Slab 0.08*0.52* 25 1.04 KN/m
3. Plaster 0.03*0.52* 22 0.343 KN/m
4. Hollow Block 0.4%0.27*10 1.08 KN/m
5. Sand Fill 0.07*0.52* 17 0.62 KN/m
6. Tile 0.03*0.52* 22 0.343 KN/m
7. morter 0.03*.52*22 0.343 KN/m
4.60 KN/m

Table (4.1): calculation of the total dead load for one-way rib slab
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Nomina Total Dead Load:

D.L .tota =0.81+1.04+0.343+1.08+0.62+0.343+0.343= 4.6 KN/m of rib.
L.L =5%0.52 = 2.6KN/m.

Factored D.L = 1.2¥4.6 = 5.52 KN/m.

Factored L.L = 1.6¥2.6 = 4.16 KN/m.
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4.5 Design of Topping:

No Parts of Rib Calculation Result Unit

1. Topping 0.08*25 2 KN/m*

2. Plaster 0.03*22 0.66 KN/m?

3. Hollow Block 0.27¢10 2.7 KN/m?

4, Tiles + Sand 2¢1 2 KN/m?

5. Morter .03*22 0.66 KN/m?
8.02 KN/m?

Table (4.2): caculation of the total dead load for topping

qu = (1.2¥8.02+1.6%5) = 17.62 KN/m?.
For 1m strip qu = 16.62 KN/m.
Assume slab fixed at supported points (ribs):

Mu =17.62* 0.52° /12

q, *1?
1

=0.397KN.m

fc=0.8* 30=24VIp¢

2
Mn = 0.42./fc' * %

* 2
=042 24 * % =2.2KN.m.

f * Mn=0.55* 22=1.21KN.m
f *Mn=1.21> Mu=0.397KN.m

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

For the shrinkage and temperature reinforcement:

r =0.0018

As =r *b*h=0.0018*100* 8 = 1.44cm’ /Im

Use 1010/25 cm (4910/1m), with As = 3.14cm?/1m both directions.
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4.6 Design of Rib (11):
| =3
]
1
i 8
Qi
1
3
Fig. (4.3) Rib location.
By using ATIR program we get the envelope moment diagram as the
Following values :-
5,08 3,35 3,2 3.0 5,22 3,6 5,95 5,7

Fig. (4.4) spanslength of rib (11).
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-32.9 -37.2
-26.7 26.7 53 4 -28.,-27.4
199 )
—133 14.3177 p15.3 15, 4ﬁ1?5?;-154 Ifl\
,é\ 086,472 *’H_P H‘x gz S als
*?AT 1. 15
41]5 “*ﬂ”qi'll']'y J0.7 1
12.3 P/ \—/f \\x ’jé
22.1 19.9 =
29.9 26.3

!2.39I 3.59 !2.49].54 Byl !1.B=2.2 ! 3.01  3.01 !2.3:#:1.94'2.53= 3.27 ! 3.42 I2.23!

Fig. (4.5) Moment diagram of rib (11) (kN.m).

Fig. (4.6)Shear diagram of rib (11) (KN).
4.6.1 Design for positive moment for rib (11):

This design for 5.28 m spans,

Effective flange width (b ) according to ACI-code 8.10.2:
b. for T-section isthe smallest of the following:
b.=L/4=528/4=132cm
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be=12+16t=12+ 16 (8) =140 cm
b.=C/Cspacing=52cm ................. control

>> use Mu max. Positive for al spans=29.9 kN.m
Mn=29.9/0.9=33.23 kN.m = 3.32 ton.m

>> determine whether the rib will act as rectangular or T-section:
Fora=t=8cm

C=085 f, *t* b,

=0.85(24) (8) (52) = 848.64 KN
d=h-cover—-®/2=35-2-12/2=32.4cm

Mn=Tor C(d-0.5a) =848.6 (32.4-0.5(8))/100 = 241 KN.m
MnN guaitaple = 241 KN.m > Mn required = 33.23 KN.m

Design as arectangular with b, = 52 cm

i 1.4

As,, = ) (bw)(d)> Y (G110 (< ) P— (ACI -105.1)
24 1.4

As,.. = 2410) (12)(32.4)> 0 (12)(32.4)

As,, =116<136............. the larger is control

As, . =1.36cm’
fy _ 410 _

m = - = =
0.85* fc  0.85* 24
Mn _  33.23*10°

Rn= ~= ~=0.61 Mpa
b*d? 520*(324.0)
1 2mRn
=—(1- 1—-——
p m( y )
0= 1 1- \/1_ 2(20.1)(0.61) ) = 0.0015
20.1 410

As=0.0015 (52) (32.4) = 2.52cm?® > As . =1.52cn?’.
#of bars= As ASpy =2.52/20=1.3 * Note Agpis = 2.0 cm?

Select bottom bars 2 ® 16 mm. Total As= 4.00cm?.
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e Check for yielding:

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

2% 2.0%10™ * 410=0.85* 24* 0.52* a
a=15.4mm
x=2 154 _1611mm
b, 085
. _324-1811
*T 1811
e, =0.051> 0.005

X0.003=0.051

Ok

4.6.2 Design for negative moment for rib (11):

Maximum negative moment is Mu= 37.2 kN.m

Mn=37.2/0.9=41.33kN.m
Design of T- section for negative moment as rectangular section with (b = by).

fc’ 1.4
As ., =———(bw)d)>=—(bw)d)....ccccseuen... (ACl -105.1)
A(ty) PIe)= = (owikd)
N 24 14
As ., =——(12)32.4)>—(12)32.4
= 210 1203242 4 02482.)
As.,=116<136............. the larger is control
As . =1.36cm’
fy 410 _

m = - = =
0.85* fc 0.85* 24

Mn _ 41.33*10°

Rn = = = 3.28 Mpa
b*d? 12+ (32.4)° P
1, [z
m fy
1 2(20.1)(3.26)
=~ - 1-ALDE29 4 50e7
P= 501 \/ 20 )

As = 0.0087 (12) (32.4) = 3.38cm?
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3.38cm?> As,. =1.360m?

# of bars= A9 AS py = 3.38/2.0096 = 2 bars * Note Ap1s = 2.0096 cm?
Select 2 ® 16 mm . Total AS provided = 4.02 cm2.

e Check for yielding
Tension = compression
As*fy=085* f.*b* a

4.02*10™* 410=0.85* 24* 0.12* a
a=67.3mm

2 _673_29omm

b, 085

324 -79.2
e =—— "

S

X0.003
e, =0.0093 > 0.005
Ok

4.6.3 Design shear for Rib (rib11):
Jic
dVec= o =* T bw * d

24

= 075% T = 120* 324
=23.81 KN
® vsmin=0.75 (%) * pw * d =0 .75*(%)*12*32.4/10 =9.7KN.

® vsmin=9.7
Vu=34.4KN (From shear Envelope)

fl
dVc+PvsminsVusd Ve + CD*—”3C bw * d

33.51< 34.4 < (47.62)
So categories (4) satisfy:
Minimum shear reinforcement required, so;
_ @* Av* fy*d
dVs

_ 0.75*1.57* 410* 324
9.7*10°

S

=161.25cm
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S=d/2=32.4/2=16.2 cm.

S<60cm.
UseS=15cm
T10e15
@ 2T16 S
LY L? N
(QY
m ~—
RN .
NI o
®) °TI6 w0 e, 20 :

/ o0 %
al A

section 1-1

Fig(4.7) Rib section
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4.7 Design of Beam (B +):

0,00 2,/

Fig. (4.8) spanslength of Beam ().

-407.1
My
7
| g 2.I1.9?\ I
[ = = I I I R""' |
1141,
4 Yk 114 . j/"
T i -
269.7 265.6
| 2.3 | 3.45 | 3.48 . 232

sqapg TRLE
,x// ETL
”___f_,,--" ___,.-"‘f‘ff/
| f"f .-""'f
| - < b
- el
- /
;______-""' "
2 T
ke s
F..-"'

Fig. (4.10)Shear diagram of Beam () (KN).
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4.7.1 Design for positive moment:

b, =60cm,b, =30cm, h=60cm, T, =35cm

d =60—4—1—1—%=52.75cm

Mu= 265 KN .m

Mu
Mn= ——= @ =294.4KN .m
()] 0.9

Assumethat T, =a
Mn, =0.85* f_*b, *h, (d—-f, /2)

=0.85*24*0.6*0.3 (0.5 -0.1 5)*10°

= . KN.m
Mu
—< Mn,
()
>> Section behaves as arectangul ar.
Rn = ﬂ
b*d?
* +6
n= Lloz =1.76 Mpa
600* (527.5)
m = fy _ 410 _
0.85* fc  0.85* 24
1 2mRn
=—(1- 1—-————
P m( y )
0= 1 1- \/1_ 2(20.1)(1.76) ) = 0.0045
20.1 410
Aregq=p*b*d=0.00 5*60* . =14.2cm?

Use ® 20 >> # of bar = £ =45
3.14

Then we select (5) bar ® 20 A provided = 5* 3.14 = 15.7cm?®
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e Check for yielding in bottom

Tension = Compression:
A * fy=0.85* fc' *b* a
5*314* 410=0.85* 24* 600* a
a=0.0525m=52.58mm
X= a._ 5258 =61.85mm
b, 0.85
6 527.5-61.85
® 61.85
e, =0.022 > 0.005—— ok
And not least than 0.004 >>> singly reinforcement.

*0.003

As, :%(bw)(dk%(bw)(d) .................... (ACI ~105.1)
= V24 (300)(527.5) < =% (300)(527.5)
4(410) 410
As . =5.4cm’ > 4.72cn......... the larger is control
As,,, =5.4cm’
AS oirea =14.5cm* > As . =5.4cm” —— ok

4.7.2 Design for negative moment:
b, =60cm,b, =30cm, h=60cm, T, =35cm
d=60- 4—1—1% =52.75cm

Mu=407.1KN .m

Mu
Mn= ——= &7'1 =452.33 KN .m
()] 0.9
Mu
——< Mn,
)]

>> Section behaves as arectangular.

Mn

Rn=
b*d?
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* +6
Rn = M =5.41 Mpa
300* (527.5)
fy 410

"~ 085* fc  0.85*24

1. [2mRn,
m

fy
0= 1 - \/1_ 2(20.1)(5.41)
20.1 410
Areg=p*b*d=0.015*30*5 .75 = 23.70cm?

Use @ >>#ofbar:E = 9

)=0.015

e Check for yielding in topping:

Tension = Compression

A * fy=085* fc' *b* a
3* 803* 410 = 0.85* 24* 300* a
a=0.1613m=161.3mm
x=-2 21013 _ 109 7mm

b, 085
 527.5-189.7
-~ 1897

e, =0.0053> 0.005—— ok

*0.003

S

And not least than 0.004 >>> singly reinforcement.
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4.7.3 Design shear of Beam:

dVec=0p* @ bw * d

2

= 0.75* & 30* 5 .75%100/1000

= KN

® Vsmin=0.75 (%) * bw * d =0 .75*(%)*30*5 75010 =

1

P Vsmin=i * bw * d==— * 52.75* 30=98.9KN
16 16

®Vsmin= . (control)

f 1
dVec+ d* —“30 bw * d=97+193.8=290.8KN

dVc+ 20 * @ bw * d=97+387.6=484.6KN

Vu=338KN (From shear Envelope)

fl
canc+cp*—V3C bw* d<Vu<dVe+ O *2

290.8< 338 < 484.6
So categories (5) satisfy:

Reg. ®Vs=Vu- ® Vc
Req. ®Vs=338-97
Reg. DVs=241KN
Use2. ®10 wjth area of steel=157mm2
_ 0% AVt fyd
dVs

_ 0.75*157* 410* 527.5
241*10°

S=d/4=52.75/4 = 13.18 cm.

S<60cm.

UseS=10cm

S

=10.56 cm

Thenweuse ® 10 @ 10 cm.

[

bw * d
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110@10
5 37730 ®© L=180
li li \@ —a
ip]
™M
- O
NN i
I
J
NN Bo)] )|
@ 15 =5, 30 5, -
A A /1 A
/‘\/ 60 /‘\/
section 1-1
710025
3 2Tie ® __L=180
TR B~ ®
ip]
™
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QU]
L e 26
M% 15,
) 60 Y

section 22—~

Fig (4.11) Beam section
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4.8 Design of One-way solid slab:
4.8.1 Deter mination of thickness and load calculation:
L 520

20 20
Salect h =35¢cm

26cm

L oad Calculation

D.L =25*0.35=8.75KN / m?

L.L =5.0KN/m?

qu=1.2*8.75+1.6*5.0=18.5KN / m?

_qu*Ll® 185*5.2?
8

Mu = 62.5KN.m

4.8.2 Design for positive moment:

d=35-4-1=30cm.

Mn=MU_625_ oo cinm

T 09 09
_ Mn 69.5

Rn = = =0.77
bd®  (1000)(300)°

m = fy 412 _ 20.2

T 085* fc 08524

Mpa

-1 |;_2mRn
p—m(l 1 fy)

0= 1 1- \/1_ 2(20.2)(0.551))= 0.0019
20.2 412

Areg=p* b* d=0.0019 *100* 30 =5.7cm?m
ASqiniage = 0.0018x bx h = 0.0018* 100* 35=6.3cm’ /m
_14*b*d _ 1.4*1000* 300
Fy 412
Not Less than
pe  _025%yfc*b*d _ 0.25*24*1000* 300
- Fy 412
1.3* As, =1.3*5.7=7.41cm’ /m
Select f 12@10cm—= As=11.3cm?*/m ....OK

As =10.2cm?/m

min

=9.0cm?/m
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in: 1 1s10@25cmT.B ]
4.8.3 Check for Strain: —m oo B, -
Tension = Compression % ~ o
olE U g
A * fy=0.85* fc' *b* a U2 @ §§
11.2* 412 = 0.85* 24*100* a s %

_ 1pl12@25cmB.B —
a=2.26cm - I TS ] —
x:bi=%:2.6cm

too 0,8 4,4 0,8
e, = 30-26, 6,003 .

e, =0.031>0.005 .......0K

Fig (4.12) one way solid

4.8.4 Shrinkage & Temperature Reinforcement in top layer:

As=0.0018* b* h
As=0.0018* 100* 35 = 6.3cm*/m

Sdect If 10@10cm=> AS,, ;4eq = 7-85cM° /M

4.8.5Development length of the bars:
f

Ly = yl xa xbxgxd,
2.4 f ¢

L, = 412 x1x1x1x1.0=42.0cm
2724

4.9 Design of Two Way Solid Slab:

4.9.1 Determination of Thickness:
Ly =7.8m

Lx = 4.35m

Ly 7.8
Ly 435
. Tow way

=18<20

4,35

Use: L,=50cm.

/.8

3,3

Fig (4.13) tow way solid
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From Table (9-5(C)) in ACI318-2008 code, the minimum thickness of the tow way
solid dlab is to be determined by the following equation:
_Ln
33
Not less than 5in
Ln=7.8-0.2-02=7.4m

h= 14 0.224m
33

Select h=25cm

25cm> 5in =12.55cm....ok

Where Ln isthe length of clear span in the long direction.
4.9.2 Deter mination of L oads:

D.L=0.2* 25=5kN/m’

SL=1KN/m?

qu=12*5+16*1.0

qu = 7.6KN / m?

For 1m Srip in X & Y direction qu=7.6 KN/m

From Table....% =18 then:
X

Kfx=24.4
Kfy = 77
KAXx=1.94
KAy = 2.97
d, =105
d, =1.03
qu* Ix? 7.6* 4.35°

Mux = *d, =———*1.05=6.2KN.m/1Im strip
Kfx 24.4

qu* Ix? q _ 76*435%

Muy = *d, =1.93KN.m/1m strip
Kfy 77
* *
Ay = qu* Ix _ 7.6*4.35 _11.15KN/m
KAy 297
* *
Ax — qu* Ix _ 7.6*4.35 _17.05KN/m
KAX 194
4.9.3 Design of Shear:
f *Vc>Vn

i *VC=%*O.75* fc'*b*d =%*o.75*@*1000*160

f Vc=98.0>>Vu =17.05
.. No Shear Reiforcement Required
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4.9.4 Design of Reinfor cement:
d=25-3-1.0=21 cm.

Mux = 6.2 KN.m

Muy = 1.93 KN.m

In x-direction.

oty 400 _
0.85* fc  0.85* 24

Mnx = Q =6.9KN.m
0.9

19.6

* 6
Rn= X _ 69710° _ 156Mpa
b*d® 1000 210

2mRn
fy
* *
fo L \/1_2 19.6* 0.156
400

r :1(1— 1- )
m

) = 0.0004)

196
As,o, = 0.0004* 100* 21= 0.83cm? /m
_025/fc 0.25v24 * 1000* 210

Srin *b*d = =6.4cm’/m
fy 400

But not less than

_14*bw*d 2 _ 1.4*1000* 210
mn fy 400
1.3* As,, =1.3*0.83= 1.lcm?/m

As =7.35cm? /m

ASgyinkage = 0.0018* 100* 25 = 4.5cm* /m
100*1.1304
20

Sdect If 12@20cm=> AS,, ied = =5.652cm’ / m

In y-direction.
Select f 12@20cm=> AS,, ,4q = 5-652cm? /m

4.9.5 Check for Strain:
Tension = Compression
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A * fy = 0.85* fc*b* a
5.652* 412 = 0.85* 24* 100* a
a=1.11cm
x=2 I g 310m

b, 0.85
. _210-131
=T 13

e, = 0.0451> 0.005—— Stedl yields

*0.003

4.9.6 Development length of the bars:

L, =———xa xbxgxd,

24/ F ¢

412

20/24
Ld = 50cm

Ly = xIx1x1x1.2 = 489%cm

4.9.7Shrinkage & Temperature Reinforcement in Top :

=0.0018* b* h = 0.0018* 100* 25 = 4.5cm” / m

As

Shrinkage
Select I 12@25cm = AS, o = 4.52cm’
/.8
dl E
= f 1812825cmT.B o
— CE,0m e
£ £
L™ WS Ul
<t /| @ |1
0 Cul
) B
l
o — 1812RP20cmB.B —
C=,0m2
L L

Fig.(4.14): Details of Two Solid Slab
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(4.10) Design of Stairs:

I

DL oF stairs

lm 4.0 m Co<m

Fig.(4-15) loads of stairs

(4.10.1) loads of landing :

H- plate = (0.04) (22) (23/30 = 0.675 kN/m?

V- plate = (0.03) (22) (17.5/30) = 0.385 kN/m?
Concreteplat = (0.15) (25) / cos(30.3) = 4.34 kN/m?
Steps = (0.175/2) (25) = 2.188 kN/m?

H- mortar = (0.03) (25) = 0.75 kN/m?

V-mortar = (0.03) (25)(17.5/30) = 0.44 KN/m?
Plaster = (0.03) (22) /cos(30.3) = 0.764 kN/m?

N o a k~ w D PE

D= 9.54 KN/m?
L =5KN/ m?

Factored load:
qu=12DL +16LL.
qu=12(9.54) + 1.6 (5) = 19.5 KN/ m.

Ou = 19.5KN/m

for 1m strip:
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Qu = 19.5KN/m

A-p= Xt

_ 19.5x3

A=B =29.25KN

MU max= 29.25(0.4+1.5)-19.5% 1.5* (1.5/2)
MU max = 33.64 KN.m

d=15-2-1=12 cm
(4.10.2) Design of shear :

¢.Vc>Vu
®.Vc =0.75* (1/6)*Vfc™*b*d
= 0.75*(1/6)* v24*1000* 120
=73.5KN
¢.Vc>Vu
73.5> 25.25

No shear reinforcement is required.

(4.10.3) Design Moment :
Mu= 33.64KN.m

Mn= 33.64/0.9=37.38KN.m

fy 400

m= = =19.6
0.85* fc  0.85* 24

6
R - anz 3738x102::26Mpa
b*d2  1000* (120)

2mRn
fy

r=—£—ﬂ—J1—2a96XZ®)=0007
19.6 400

As=r xbxd
As=0.007x100x12=8.4cm2/y,

A%mzﬂﬁﬁﬁiwwasz«?yw) .................... (ACI ~105.1)

r :i(l— 1- )
m
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A — 0.251/24/(1000)(120) _, 1.4(1000)(120)

m 400 400
As.. =3.67<4.2.........thelarger control

As, =4.2cm®

So select ®12/15 cm
As =9.04cmz.

provided

(4.10.4) Design of secondary reinforcement :

As required for shrinkage and temperature:
As=0.0018*100* 15= 2.7 cm?/m

Check for As= (1/5)*8.4=1.68 cm?m

As required=2.7 cm?/m

So select #8/15 cm

(4.10.5) Design of Landing :

e Loading:

DL slab=25*0.15=3.75 KN/m?
DL tiles=0.04* 22=0.88K N/m?
DL plaster = 0.03*22 =0.66 KN/m?
DL= 5.3KN/m?
For 1m strip DL = 5.3 KN/m+9.54KN/m
DL =14.84KN/m
LL =5KN/m
qu=12DL +16LL.
qu= 1.2 (14.84) + 1.6 (5) = 30.8 KN/ m.

Qu = 30.8 KN/m

e Design of shear :

(ACI —10.5.1)



Chapter Four

¢.Vc>Vu
®.Vc =0.75* (1/6)*Vfc™*b*d
= 0.75*(1/6)* v24*1000* 120
=73.5KN
¢.Vc>Vu
73.5 KN>61.6 KN

No shear reinforcement is required.

e Design Moment :

_quxL?
8

Mu

_ 30.8x4?

Mu =61.6KN.m

Mn _Mu_616_ 68.44KN.m
09 0.9

fy 400

0.85* fc  0.85* 24

6
R - |\/|n2 _ 68.44x10 __ 475Mpa
b*d?  1000* (120)

2mRn
fy

L1 1 \/1_ 2(19.6)(4.75)): 0,014
19.6 400
As=r1 xbxd

As=0.014x100x12=16.8cm2/y,

r :i(l— 1- )
m

_ 025/ fc” (bw)(d) _ L4(bw)(d)

As, =—— N > e s (ACI -10.5.1)
fy fy

As.. = 0.25/24(1000)(120) , 141000)120) (ACI —10.5.1)
400 400

As.. =3.67<4.2.........thelarger control

As .. =4.2cm’ AS> ASmin..e.ennn ok

So select ©16/15 cm
As =17cm?.

provided
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e Design of secondary reinfor cement:

As required for shrinkage and temperature:
As=0.0018*100* 15= 2.7 cm?/m
Check for As= (1/5)* 16.8=3.36 cm?/m
As required=3.36 cm?m
S0 select #8/15 cm

Additional 4 ® 16 must be added at the edge of landing.

(4.11)Design of column:
4.11.1 Design of Short column (C03 - Ground Floor):
4.11.1.1 Design of Longitudinal Reinfor cement:
Select column (C03) in the ground floor for design.

p, = 1800KN
1800

" 0.65
User =rg=3%
Pn=0.8* Ag*[0.85* fc'+r g(fy—0.85* fc')]

= 2769.2KN

2769.2x10"° = 0.8* Ag*[0.85* 24+ 0.03* (412 — 0.85* 24)]

Ag,, =1088.9cm’.
Use30cmx 40cm = Ag = 1200cm” > 1088.9cm”..ok
30cm > minimum dim. = 25cm.....ok

To find p required for Ag = 1200 cm?

The same equation can be applied as follows:

Pn=0.8* Ag*[0.85* fc'+r g(fy—0.85* fc')]
2769.2x10™ = 0.8*1200* [0.85* 24+ r * (412 0.85* 24)]
r =0.0223

As,, =0.0223*1200 = 26.7cm?

Select 6f 25...As,,, =29.44cm’ > As,, = 26.7cm’....0k

Check if the column is short or long
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(KL“JS(34—12ngJ)S4O ............... ACI.10-12-2
r

2

L, : Actualun sup ported (unbraced)length
K : effective length factor (K =1for braced frame)

R:radius of gyration = /l—A

I: Moment of inertia

A: Cross sectional area of the column

o

I ....for rectan gular section

3 2
bh :1/l=0.3*h
12*b* h 12

r =0.3*0.4=0.12m°
k=1.0
Lu=3.0m
kL, 1*35

r  0.120
- Short Column

A=Db*h

=25<34

4.11.1.2 Design of the Tie Reinfor cement:

Sracing < 16x d,, (Longitudinal bar.diameter) =16x 2.5 = 40cm

Facing < 48x d, (tiebar.diameter) = 48x1.0 = 48cm

Soacing < Least.dimension = 40cm

use ®10@20cm

But the spacing between ties must be reduced by the factor of 0.67 in above and below
the slab by alength which must be grater than the long dimension of the column as

follows:

Long diminution for the column = 40 cm

Spacing between ties = 0.67 * 20 =13.4 cm

So, 50 cm below the slab and 50 cm above the slab must the ties be every 10 cm
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40

30

Fig.(4.16): Detail Of Column.

4.11.2 Design of long column(C 5):

4.11.2.1 Design Of Longitudinal Reinfor cement:

Select column (C05) for design.
Pu=1800 KN
Pn = 1800/(0..65) = 2769 KN

rg=15%
Pn =0.8* Ag{0.85* fc'+r g(fy—0.85fc")}
2769 = 0.8* Ag[0.85* 24 + 0.015* (400 — 0.85* 24)]

Ag =1326cm?
Select 40X40cm = Agp ,iuq = 1600cm?

Lu=7.0m

M1&M2 =1
K=1, According to ACI 318-2008 (10.10.6.3) The effective length factor, k, shall

be permitted to be taken as 1.0.

Ku gy oML ACl —(10.12.2)
r M2

1*7
0.3*0.4
. long Coloumn

=58.33 > 22
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Check denderness limit:

KU _ 5533100

;
Slenderness limit not exceeded.

E.l
El =04— ... [ ACI 318 — 2008 (Eq. 10 —15)]
1+ by,

E, = 4750,/ fc' = 4750 * /24 = 23270 .15Mpa
_1.2DL  1.2(1000)

b, 0.67
Pu 1800
* lh3 * 3
= b*h® 0.4*04° _ 2 13*10-*m?
12 12
* * 6 % * -3
El - 0.4* 23270 .15*10° * 2.13* 10 _ 11 88MN .m>
1+0.64
p ’El
Py = o e e ACI 318 — 2008 (Eq. 10 — 13)
(KLu)
2 %
321
(1.0*7)
M1
Cm=0.6+ OA(WJ ............ ACI 318 — 2008 (Eq.10 — 16)
Cm=1.... According to ACI 318 — 2008 (10.10.6.4)
d_ = €M 510 ACI 318 — 2008 (Eq. 10 — 12)
1-(Pu/0.75P,

1
d =
" 1- (1800 /0.75* 2390)
e. =15+ 0.03* h =15+ 0.03* 400 = 27mm = 0.027 m

=59>1

e=e,, xd=0.027*59=0.16
e_016_,,

h 4

From Interactio n Diagram

fP, _ 1800 , 145 _ 1631 Py
A, 0.4*0.4 1000

r, =0.025

A;=r1r* A, =0.025*40* 40 = 40 cm?
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Check f.P, > P,
tPn, =f [0.8% {0.85% fc'(A, A+ A f] i ACI 318 - 2008(Eq.10 - 2)

= 0.65[0.8* {0.85* 24(160000 — 4000) * 10°°) + 400* 4200* 10°° |
— 2486.85 KN >1800 KN Ok

. Select 10f 25=> AS, o0 = 49.06cm* > As . = 40cm?

4.11.2.2 Design of the Tie Reinfor cement:
Sacing < 16x d, (Longitudinal bar.diameter) =16x 2.5 = 40cm
Spacing < 48x d, (tiebar.diameter) = 48x1.0 = 48cm
Soacing < Least.dimension = 30cm
. Use If 10@20cm

40

4(0

Fig.(4.17): Detail Of long Column.
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4.12 Design of Basement wall:

5 KN _“m?

doem

3m

fiom

am

20cmm—
2w
Wearths

twr
54 KN m? 2.5 KN “m?

40cm,

7.5m

Fig.(4.18): Basement wall moment Diagram

4.12.1 Load Calculation:
When ®=30, y = 18KN/m* & K= 0.5
e = K* y*H
= 0.518%6.0 = 54 KN/m?
eop= K*P
=0.5*5=2.5K N/m?
4.12.2 Thickness Calculation:

M max =44 KN.m
Assume r =0.5r max =0.01

Fy 412

m = = =
0.85fc'  0.85* 24
Rn=r * fy(1- 0.5mr ) = 0.01* 412* (1- 0.5* 20.2* 0.01) = 3.70Mpa

* 6
Rn= M0 =\/ 0T p15mm
bd 0.9%1000* 3.70

h=115+30+10=155mm
select h=20cm
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4.12.3 Wall Design:

Positive moment:
Mu= 44 KN.m

* +6
Rn= 44”10 > =1.9Mpa
0.9*1000* (160)

* * * *
c_1l [ 2*Rvrm|_ 1 1_\/1_2 19*202) _ 1 00e
m fy 19.6 412

A.req = 0.005*100* 16 = 8cm* /1m

* 2
Use If 14@20cm — As,,, = %* P 1'6 =10cm? > AS,o

Check for minimum As

e 1.4
ASy, = 4 (bw)(d) ZE(bW)(d)
24 1.4
in = 4(412) (200)(26) > E(lOO)(lG)
As,. =557>54
— As_ =5.6cm°.......... Control

As,, =80cm’ > As; =5.6cm’

For horizontal reinforcement

Use shrinkage and temperature reinforcement

ASgyinkage = 0.0018* b* h =0.0018*100* 20 = 3.6cm?/m

* 2
Usef 100@20cm — As,,,, = %* P i‘o

=3.925cm*/m> As,, =3.6cm’/m
Check for yielding:
Tension = Compression

A * fy=0.85* fc'*b* a
10* 412 = 0.85* 24*100* a
a=2.02cm
x:i:&: 2.37cm

b, 0.85
_16-2.37

2.37

e, = 0.017 > 0.005—— ok

*0.003

S
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4.13 Design of strip footing:

4.13.1 Depth of footing. 5KN /m?
hp=(0.1t0 0.2)*H g
hp=0.1*6.7=67cm.............. select hp=70cm

51

3m

4.13.2 Width of footing.
ea=k *y*H
=0.5*18*6.7=60.3K N/m?
eap=ka*p
=0.7*5=3.5KN/m?

Wwall=0.2*6.7* 25=33.5K N/m
Wfooting=0.4*L*25
Wearth=y* h* (L/2-0.1) Mj@

Fearth

Over turning moment:

Scm,

3m

g iy
M=30KN.m TEm 54KN,/m? 2.5KN /m?

Standing Moment: Fig.(4.19) load calculation for strip footing

Ms=Ww* L/2+Wf* L/2+Wearth* ((L/2-0.1)*0.5+0.1+L/2)
Mg Mo=>2
Select L=1.5m
So...Wf=15KN/m...............Wearth=78.12KN/m
4.13.3 Deter minereinforcement for moment strength:
Pnet=1.2(15+15.5)+1.6*(78.12)
=162Kn/m

footing width —wall width ) *( footing width —wall width

Mu = (Pnet) ( - .

= 162(0.65)* (0.325)
=34.22 KN.m
M, *10°

Required Rn= ——
& f *p*d?

* 6
Required Rn = 3422710 > =0.329
0.9*1000* 340
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m = fy _ 412 _

= - = =20.2
0.85* fc  0.85* 24

2mRn
fy

o = 1 1- \/1_ 2(20.2)(0.329)
20.2 412
Areq=p * b* d=0.000805 * 100 * 67 = 5.4 cm?

. 0.25%4/25
2

o=@ [1-2MR,
m

) = 0.0000805

Amin *1000* 670 = 20.32cm?

Not Less than
1.3*Asreg=1.3*5.4=7.0
As=7.0

As(shrinkage & temperature)=0.0018* 70* 100=7.2cm?
As=7.2cm?

Usef 14 @20 cm As provided = 7.7 cm?

4.13.4 Development length of main reinfor cement:

Ld = fy
fc'

abgd
> g.d,

For f14 bars

Ld = ﬂ1* 1*1*1.4

2424

Ld =57.15> 30cm

Available Ld =30 < Required Ld = 57.15 cm.
So a standard hook of (20 cm ) must be used to provide Ld.

4.13.5 Design of dowels bars:
As Mine = 0.0012 * 100 * 34 = 4.08cm’

use T 12@25cm
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Ld = fy abgd,

2,/fc

For f14 bars

Ld = 4—121* 1*1*1.2

224

Ld =48.99 > 30cm

. OK
4.13.6 Design for secondary reinforcement:

Asmin = 0.0018 * 100* 40 = 7.2cm?
Use I 14@20cm

o
T 20cm
&l 210 /200mAT
% b o
| 1?14 /20cm
S ¢ © ¢ s
(@]
S
o L g o
§ - %14 /20cm 214 /20cm @)
~ 1 [
[ 1
10cm 150cm 10cm
: 3
R )
S w4 20em@y

Fig.(4.20) Strip footing details

?14 /20cm

3

]

Q

o)
—
50cm




Chapter Four 4

4.14 Design of | solated footing:

Once the ultimate column or load is determined, the proper footing can be designed.

The following subsections describe the analysis and design of footing (F 3) :

4.14.1 L oad Calculation:
From Column :
Service dead load (D.L) = 600 KN
Serviceliveload (L.L) = 300 KN.
Total service load = 600 + 300 = 900 KN
Factoredload=1.2* D.L+16* L.L
=1.2*300 + 1.6* 600
= 1200 KN
Soil weight = 18 KN/m®
Soil depth=1.0m

Column geometry 30*40 cm

Allowable soil pressure = 400 KN/m?
Pu =1200Kn
Cw=25*0.3*0.4* 24 = 72Kn
Swv=18* 3*1=54.0Kn
Pu, = Pu+12*Cw+1.2* Sv
Pu, =1200+1.2* 72+1.2* 54 =1351.2Kn
Total serviceload = 900+ 72 + 54 =1026 KN
Where:
Cw: Column weight
Sw: Soil weight
Pu: Factored load from the column
Pur: Tota load on foundation

4.14.2 Design of Footing Area:
To determinetherequired footing area, thetotal service load will be used
Allowable soil pressure = 400 KN/m?2
Area(A) = Total service load / Soil Pressure
= 1026 KN / 400 KN/m?
= 2.56 m?
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Try 1.60m* 1.60m Area= 2.56m? > Required Area= 2.56 m’
For the design of the renforce concrete member, factored load must be used :
Pu=1200 KN

Pu 1200
AProvided -
4.14.3 Deter mine the depth of footing based on shear strength:
Assumeh = hpin=40cm ..... d=40-7-1=32cm

= 468.75KN / m? < 1.4* 400 = 560KN / m?.....OK

S Actual —

e Check for oneway shear strength

Critical Section at %+d

2,494 032-05m
2 2

Vu=s * ( LFou;dation _ (%+ d)j* B

Foundation
u = 468. —-0. 6=
Vu = 468.75* (1'26 0.52)*1.6 = 210KN

f.\/c=f.(%*\/ﬁ*bw*d)

f Vc =0.75* %* 24*1600* 320 = 313Kn

f Vc = 313KN < Vu = 360KN
The Foundation Depth must be increased

Sdecth=50cm ....d=42cm
Check for one way shear

2.,d=9% 042-062m
2 2

Vu = 468.75* (% ~0.62)*1.6=135KN

f.\/c=f.(%*\/ﬁ*bw*d)

f Vc=0.75* %* \24*1600* 420 = 411.5Kn

f Vc =411.5Kn >Vu =135Kn
Safe

e Check for two way shear action (punching)
The punching shear strength is the smallest value of the following equations:
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v =f. 2142 |/t b,
6l b,
1 a '
v, =f 2| 2 2|/t bd
: 12(b0 d+j ¢ Do
FV, =f —\/ 'byd

Where:

Column Length (a
b, I (@) _40_ 5
Column Width (b) 30

b, = Perimeter of critical section taken at (d/2) from the loaded area
b, =4d +2a+2b=4*0.42+2*0.4+2* 0.3=3.08m

a, =40 for interior column

fV, =f .%Lh bij‘/ f.b,d = %* (1+ 1—:233} /24 * 3080* 420 = 2021Kn

fV, =f —(b - }/ bd_075 (40335'342)*@*3080*420:3014Kn

fV, =f —\l bd—o—;s* 24*3080* 420 =1617Kn

f V. =1617Kn ..... Control

Vu. = Pu-FR,

FR, =s,, *area of critical section

VU, =1360-[400* (0.3+0.42) * (0.4 + 0.42) | = 1123KN
f Vc=1617Kn >Vu, =1123Kn........ satisfied

4.14.4 Check transfer of load at base of column:

f.Pn=f.(0.85fc’Ag)
f .Pn=0.65*[0.85* 24* (300* 400)] /1000 =1591.2Kn
But Pu=1123<f.Pn=1591.2

.. Dowels are not required for load transfer.
But use the minimum reinforcement of dowels:

As_ =0.005* Ag = 0.005* 30* 40 = 6cm?
Slect 6012

AS, ,i4eq = 6.78cM* > As

Req.
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4.14.5 Design for Bending Moment:
At section A-A

1.75
1.65
>
0.40

Fig.(4.21) isolated footing details

Mu =563.4* (0.6*1.6)* 0.3=162.2Kn.m
Try to design it by Plain concrete
f Mn>Mu

* 2
f Mn=0.55*0.42* /24 * w

f Mn=7544 KN.m
162.2> 7544 ... Not Satisfied

Using Reinforced Concrete.

Mn= % =180.2KN.m
0.9

q= Mn_ 180.0x 10°
bd® 1600x 420°

N A
0.85* fc  0.85* 24

" :i 1- 1_2><me|‘1
m fy

= 0.637Mpa

20.1
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r=i 1_\/1_ 2x20.1x 0.637 — 0.00157
20.1 412

Asg., = *b*d =0.00157*160* 42 =10.55 cm’
Check As,,,

_025*/fc’*b*d  0.25* 24*1600* 420

min = 1997cm2
Fy 412
Not less than
* h* * *
As.. - 1.4*b*d _ 1.4*1600* 420 _ 22 8em?
Fy 412
Asreq < Asmin

1.3* As,, =1.3*10.55=13.71cm® < As, = 22.8cm’
ASgyinage = 0.0018* b* h = 0.0018* 160* 50 = 14.4cm’
. As=13* As,, =13.71cm’

Sdlect o 16....AS, yige = 18cm® > 14.4cm?......0K

0.10 1.55

175

Fig.(4.22) Isolated footing details
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4.14.6 Check for Strain:

Tension = Compression
As* fy =0.85* fc*b* a
2010* 412 = 0.85* 24*1600* a

a=25.3mm
x= & 2253 597
bl 0.85
e, = M* 0.003
29.7
e, =0.039>0005 ... OK

4.15 Design of combined footing

Footing for the column C11 & C11
C11:75*60 ...... D.L =4000 KN, L.L =2000 KN
Pu =1.2*4000+1.6* 2000 = 8000 KN
Cl1:75*60 ...... D.L =4000 KN, L.L =2000 KN
Pu = 1.2*4000+1.6* 2000 = 8000KN
4.15.1 Deter mination of the footing dimentions
Allowable soil pressure = 400 KN/m?
Pu = 8000+ 8000 = 16000Kn
Cw=25*15* (.75* 0.60+ 0.75* 0.6) = 337.5Kn
Sv=18*10*1=180Kn
Pu, = Pu+1.2* Cw+1.2* Sw
Pu, =16000+1.2* 337.5+1.2* 180 = 16621Kn
Tota service load = 4000+2000+4000+2000 + 337.5+180 = 12517.5 KN
Where:
Cw: Column weight
Sw: Soil weight
Pu: Factored load from the column
Pur: Tota load on foundation

Distance between the two columnsis 4.0 m center to center
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FR = 8000 + 8000 = 16000Kn
FR Position

16000* X =8000* 4.0

= X =2.0m from C11 center

Aeq. :Bzngzn{

S 500
Foun. g, > 2% (20+.2) =4.4
. select Ag =8x4.0=32m?

S = 16000 =500Kn/ m? < 1.4* 500 = 700KN / m?

32
4.15.2 Deter mination of the foundation depth
Assumeh=70cm ..... d=70-7-1=62 cm

e Check for oneway shear strength

Critical Section at %er

2,d=9% 062-092m
2 2

VU =5 * LFoundation —(E-i- d) * B
2 2

Foundation

VU = 500* (1.9— 0.92) * 4.0 = 1960KN
f Ve=f .(%* fc'* b, * d)

f Vc=0.75* %* 24* 4000* 620 =1518.7Kn

f Vc =1518.6KN < Vu =1960KN

The Foundation Depth must be increased
Selecth=95cm ....d=87cm
Check for one way shear

2,4-9%,087-117m
2 2

VU = 500* (1.9—1.17) * 4.0 = 1460KN

f.\/c:f.(%*\/ﬁ*bw*d)

f Vc=0.75* %* 24* 4000* 870 = 2131.0Kn

f Vc = 2131Kn > Vu =1460Kn
. Safe
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e Check for two way shear action (punching)
The punching shear strength is the smallest value of the following equations:

fv, =f %(u bij\/T b,d
f.\/czfﬁ(b - erd
fv, =f —\/7bd

Where;

Column Length (a) 75 12
€ ColumnWidth (b) 60

b, = Perimeter of critical section taken at (d/2) from the loaded area
b, =4d +2a+2b=4*0.87+2*0.75+ 2* 0.6 = 6.18m

a,=40 ....... for interior column

v, =f 2142 |1 b.d =O'—75*(1+£J*@*6180* 870 =8780Kn
61" b, 6 12
*
Ve =f. [ j\/ bol_075 ( & 0'87)*@*6180*870=15129Kn

7.1
f\V. =f —\l b d—0375* 24* 6180* 870 = 6585Kn

f V. =6585Kn ..... Control

Vu. = Pu-FR,

FR, =s,, *area of critical section

VU, = 8000 - [500* (0.6+0.87)* (0.6 + 0.87)] = 6530KN
f Vc = 6585 >Vu, =6530Kn........ satisfied
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4.15.3 Design for Bending Moment:

e Bottom reinforcement

—b B

At section A-A

1.62

U“L5 326

162

Mu = 745* (1.86*1.0)* 0.55= 762.1I§n.m/ m

1.86¢

M = 762.1

— >

5 =8468KNm T -

_ Mn _ 846.8x10°
bd?  1000x 900

ooty 412
0.85* fc  0.85* 24

=1.02Mpa

20.2

fﬁ“Tﬁ **************** — — 1

| 8.0

, :l 1- 1_2><m><Rn
m fy

r _ 1 1_\/1_M — 0.0025
19.6 412

ASge, =1 *b*d =0.0025*100* 90 = 23.1cm?
Check As,,

_0.25*/fc'*b*d  0.25*/24*100* 90 _

Asmin
Fy 412
Not less than
* h* * *
As,. - 14*b*d _ 1.4*1000* 900 -
Fy 412
Asreq < ASmin

1.3* As,, =1.3* 23.1=30cm’ < As,,, = 3lom?
As = 0.0018* b* h = 0.0018* 100* 90 = 16.2cm?

Shrinkage

- As=16cm?/m

27cm

Fig.(4.23) combined footing details

2

Select f 20/10cm....AS,, 4 = 31.4cm” /m> 30cm® /m.....ok

Use f 10/15cmfor shrinkage
In Short length

AS= ASgyyage = 0.0018* 100* 80 = 14.4cm?’
~ 100%3.14

prov. —

SHect f 20@20cm....As

=15.7cm?/m
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4.00
|
b
B N~
|

0.50m

40820 B.B(7.7m)

0.30

80820 B.B(3.0m>
3.50m

0.50m

7.70m

0.90

3.0

Eeeeee o LTI T T e e [ ]

et

Fig.(4.24) Combined footing details
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4.16 Design of Shear Wall:
4.16.1 Calculation of L oads:

Wi oneioor = DI * Area+LI* Area* 0.25

Wi basementioor (2) = 0.35*8.84* 3000+ (4.7*8.7) * 0.3* 25* 2+ 131* 75 =19656.9KN
Wi sentioor (1) = 19656.9

Wirgrounioor = 0-35* 8.84* 3000 + 549.9 + 136* 5* 25 = 25284.9KN

Wioiraioor = 29284.9KN

Wi secondtioor = 21884.9KN

Wi hiediioor = 29284.9KN

W = 366.6KN

forroof

4.16.2 Calculation of shear force on shear walls:
From Uniform Building Code 1997 (UBC):

Z=0.3 zone"3"

R=55
=1

Ca=03
Cv=03
hn=27.6 =0
Ct =002 e

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.

Ct = numerical coefficient given in section 1630.2.2.

Cv = seismic coefficient, as set forth in Table 16-R.

hi, hn, hx = height in feet (m) above the baseto level i, n or X, respectively.
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T=C (h )3/4 Eq.... 30-8 (UBC)
t n
T =0.0488(27.25)"* =0.58
*
V, = Cvly - 02471 *W=00MW ... Control
RT 5.5*0.58

V =0.07*W =0.07*137420=9619 KN ...Control

F, =0.07*T*V =0.07* 0.58* 9619.4 = 390.5KN
Floor W(KN) | V(KN) |H(M) | Ft(KN) | (V-Ft) | (W*H) Fx
Roof 366.9 9619.4 | 2725 |390.5 |92289 |9998.0 36
Third 252849 | 9619.4 | 250 3905 | 92289 |6321225 | 2277.4
Second 21884.9 | 96194 |20 390.5 | 92289 | 437698 1576.9
First 252849 | 96194 |16 3905 | 92289 |404558.4 | 1457.6
Ground 252849 | 96194 |11 3905 | 92289 | 2781339 |1002.1
Basement(- | 19656.9 | 9619.4 | 6 390.5 | 92289 | 1179414 | 4249
1)

Basement(- | 19656.9 | 9619.4 | 3 3905 | 92289 |58970.7 |2124

2)
137420 2561547.4
Table(4.3) Calculation of the total Fx.
Vu = Fx* 9%
Vugr.=212.4* 0.09 =515
Floor Fx Vu Mu

Roof 36 38.38 86.35
Third 2277.4 243.35 1303.1
Second 1576.9 385.3 2844.3
First 1457.6 516.4 5426.3
Ground 1002.1 606.64 8460.3
Basement(-1) 424.9 644.88 10780.4
Basement(-2) 212.4 664.0 13172.4

Table (4.4) Moment & Shear Values
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4.16.3 Design of shear wall:
Fc=25.5MPa

Fy =410 MPa

t=20 cm .shear wall thickness
Lw = 4.8 m .shear wall width
hw=28.45m.story height

4.16.3.1 Design of the Horizontal reinfor cement:

- internal forces & moments:

D Fx=Vu=40815KN

Design it by using Reinforced concrete

Vu = 664.0KN
Vn=Vu/0.75 = 885.3KN

Design of shear

d=0.8* Lw=0.8*4.8=3.84m
Ve = %* fc'*h*d = %\/25.5* 200* 3840 = 646.37KN
Vs=Vn-Vcl
.= 885.3—646.37 = 238.9KN
( &j _ Vs 2389%107°

S2

(Aé_vzhj = 0.0025* h = 0.0025* 200 = 0.5mm

= = =0.15m
Fy*d  410* 3840

S2= L—g"’ — 4800/5 = 960mm

S2 = 3* h=3* 200 = 600mm
salect........... 2f 12....with >>> As = 2.26cm2

ﬂ =0.5mm> 0.15
S2

@ =0.5—-5 S2 =452mm

S2

SHlect.....S2 =40cm< Seg. = 45.2
S2selected = 40cm < 60cm < 96cm

use....2f 12@40cm(c/c)in,,2layers
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4.16.3.2 Design of the Vertical reinforcement:

F o = 0.0025+ 05(2.5—T—W)(r » —0.0025)
w

r, =(2*0.785* %)/100* 20=5.92

r.. =0.0025+0.5(2.5- %)(3.48* 107% — 0.0025)
r min 20
AS =T"* b* h=0.00592* 20* 100 = 45.20cm* At 2-side

Select 2@ 12 @ 40cm. intow layer

4.16.3.3 Design of moment:

Mn =10780.4 KN.m

cs[ W _48_1 067m
45) 45

Cw=C-0.1*Lw=1.067-0.1*4.8=0.587m

Select Cw=0.60m>0,293m

Asv=Y s aqu=28 %5 06207 120m2
< 0.4
yi 1

g =0.06
Lw 2+0.85*b* fc* Lw* h* (As* Fy)

Mu = 0.9* Fy* 0.5* As* Lw* (1— zLi)
W

=0.9* 410* 0.5* 2712* 4800* (1- 0.06) =2257.6
Mudesign =10780.4-2257.6=8523KN.m

6

Ast=Mn/((fy* (Lw-Cw))=8523*10 /4200* 410=5499.4mm2

Astmax.=0.08* 20* 60=96cm?2>54.99cm?2
®25=4.91cm?
Select14 $25 with As=68.74>54.99
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[?%2@40cm HR

(%12@40cm. V. R

[%2@40cm HR

%2@40cm V. R—|—
o o

0.20

- %2@40cm HR
%20@40cm.V.R -
140 C)
?25@20cm.T.B20Om) | (rsldedlae ) o o || eldedlae)
3 p ?WQ@T T%@W o)
| ?220@20cm.B.BROY | oo noodbon. 7|
- (28200m @0\ 220@200m 3
/0 I /7
0.10 1,50 0.10

Fig.(4.25): Details of shear wall

0.00

-0.30

-1.00

-15
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4.17Design of Matt Foundation:

|
S‘Om
\
4.00
\

50825 B.B(4.0m)

Fig.(4.26): Details of matt fdundation

4.17.1 Load calculations:
Dywa=0.2¥25%25%1.0 = 125 KN/m
Elevator = 40 KN

Shear.

Dead load from ribbed slab = 40 KN/m
Liveload from ribbed slab = 20 KN/m
qu=1.2*( 40+70+40) + 1.6 * 20 =212 KN/m
Pu=212* 7.7=1633 KN

4.17.2 Calculation Of The Required Area Of Footing ( Approximate Solution ):
Pur = 5093 KN.

Pu
Areq
5093
Areq

select ...Area = 4*4=16m? > 7.3m>......... ok

<1.4* 400

<1.4*400....... ... Areq > 7.3m?
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4.17.4 Design of shear

40.5cm

d=50-75-1-1

f Vc = 0.75*%* Jfc'*bw*d
fVc=0.75* 1. V24 * 5000 * 405 = 1240 KN

6
1240 KN /' m
f Vc =1240 KN > Pu = 348 KN ..........

PU

OK

]
I
-

)
P
w0

By using the StaadPro.2006 software to analyze the foundation, the moment result is

123

TIE!

4.17.5 Design of bending moment

asin the following chart:

% b [ P Tet ot | |

ki

IIIIIIIDEIDDDEII

Fig.(4.27) Moment in X-direction
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Fig.(4.28) Moment in Y -direction

4.17.5.1 Design In X-directions:
h =50 cm
d=50-75-1-1=40.5cm.

Fy =412 Mpa.

fc' =24 Mpa

Design of positive moment
+ve Mu, =950KN.m

Mn = MU _ 950 08 sKkNm
T 09
* 6
_ Mn 105557100 (o
bd? 1000 * 405
fy
- 085
* *
co1fg 1 1_\/1_ 2*201*6.43 ) _
m 201 212

—r*b d =0.01* 100 * 31 = 63.5cm?

~0.25+/24 *1000 * 40.5
mh 412

_ 1.4*1000 * 405
Shrinkage & temperatur e =0.0018 * b* h=0.0018 * 100 * 40 = 7.2 cm?

As =12.4cm?.......... Control

As =12.4 c¢cm?

As =13.7 cm?

Sect f 16 @15cm = As = —

100 , (p *1.6
15 4

J=13.4cm2 > As,, =12.4cm?
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4.17.5.2 Design In Y-directions:
Design of positive moment

+ve Mu =1134 KN .m

Mn = MU _ 1134 o os0 KN m
f 0.9
* 6
R — an _ 1260 * 10 __7.68Mpa
b.d? 1000 * 405
fy
~ 085
* *
Co1(y n 1 1_\/1_2 20.1*7.68 | _ ) 14
m 201 412
AS, =T *b*d=0.024 *100 * 31 =74.4 cm?
* *
As.. 0.25+/24 * 1000 * 405 —12em?
412
As,. = 1.4*1000 * 405 _ o o
412

Srinkage & temperatur e =0.0018 *b* h=0.0018 *100 * 40 = 7.2 cm?

.......... Control

Sdlect f 25 @10cm = As = 1105? {%]: 24.5cm? > As,,, =12.4cm®
=
5, THEE T T T

Fig.(4.29) Mat foundation details
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Chapter 6
Appendix A
Project Drawings
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