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Response of flat slab-frames to lateral loads: Displacement compatibility between slab and walls.
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Earthquakes

Some Concepts in I

Earthquake Behaviour of Buildings

Top Portion of Bulldng
Tends o Remain in Place

/ Due 1o Inertia
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ASCET7-10 (s aayb S clblisl pog Jsur bl §s
Table 12.6-1 Permitted Analytical Procedures
Seismic Equivalent Lateral Modal Response Seismic Response
Design Force Analysis, Spectrum Analysis, History Procedures,
Category Structural Characteristics Section 12.8° Section 12.9¢ Chapter 16°
B, C All structures P P P
D.E.F Risk Category I or II buildings not exceeding 2 P P P
stories above the base
Structures of light frame construction P P
Structures with no structural irregularities and not P P

exceeding 160 ft in structural height

Structures exceeding 160 ft in structural height P P P
with no structural irregularities and with 7 < 3.57,

Structures not exceeding 160 ft in structural P P P
height and having only horizontal irregularities of

Type 2, 3, 4, or 5 in Table 12.3-1 or vertical

irregularities of Type 4, 5a, or 5b in Table 12.3-2

All other structures NP P P

“P: Permitted; NP: Not Permitted; T, = 55,/Sps.

@\Jﬂubu.éﬁjc%M\ﬂ&\&g#hﬁjﬂg&@m‘ﬂﬁ&ﬂ@uwéﬂ
s A a5 ¢ (IBC -2012) 255U L Jlaa¥) s ja

1.1.4D

2.1.2D+1.6L+0.5(Lr or S or R)

3. 1.2D+1.6(Lr or S or R)+(Lor 0.5W)

4. 1.2D+1.0W+(fiL or 0.5W)

5. 1.2D+1.0E+fiL+0.2S

6. 0.9D+1.0W

7.0.9D+1.0E

Juaal ga U g yda 8 Uagy Lag gLl Jlaal o (5 giad AN st il Jlaa) aly (g
Al g Acaldd) cus) il e anauail) aly g i J3Y 3

1.1.2DL+1.6 LL
2. 1.2D+1.0E+fiL+0.2S
3. 0.9D+1.0E

o9



N

Jlaalil: G Jagll

el (Apadl g Azall) Apdlad) Jlaal 8l ()98 Ladie Ao (1585 (2) pd) A4S sally
Baacy) a Jlai¥) balii Lo ) guad) & AdLad) a9l A3 do Jliag ¢ SN il
Apall) dpilal) Jlaal 8l 0 9% Latie da a6 (3) pd) AuS sl ¢ J) A LaS
vie gl B A gall agiall I3 e Jlag ¢ JHUN Jleal LAl (uSlaa (Al

D JSAN A LS Baas Y pa JuaiY) alds

bhlaia
A A A A psd

N > e 4 = P "
e S g T )
Jaal

dudall
SN Jhaal (pa a g 5adl Jaladia
comb-3 comb 2
[ ]
E=pE, Lt E,

&

= TR N

g

QIS igan qu A3l 5 Al  E

c s 9 (Reliability /Redundancy) s8 ais da a9 438 6 gall Julaa  p
eﬁ Lﬁu‘ g_‘:\.‘ﬂ\ GSJ.A.'\SS‘;\L)J'#\ G..AJ.A.U\ Adidae gia 05 pm gA g (el gad) PM
%J‘M‘Jﬂ&l\aﬁjﬂﬂ\&%iﬁj MUM‘J@‘Q—AM@Q\
Al ABMad) (e uny g



[ Jlaadls it Jasll

O Copliaad) ualll) B Al gl) (ol ghal) (B paio) ppndl) (el Jalas 70
. sl
o) sl dalua — Ap
) 5l G gl 375 A3 ¢ (2Q1&0) 4 3130 dlhaial) b dad) o) wlidiiallg
s LS Jaant c¥la B Ll g 4 31300 5 58l A8 A8 4al) B
IS Cual) Jaad) (e dpandS Gt g ¢ 4301 3130 8 98U Al ) A8 pal)  E,
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1) 1.2D+ 1.0E+0.5L E= E:+E.

= 1.2D+1.0{p * Q:+0.2 SDC*D} +0.5L

= (1.210.2SDs) D+0.5L % Q:* +0.2SDs is more critical

= (1.24+(0.2*0.363)) D+0.5L £ Q=

=1.2726 D+0.5L £+ p Q:1

2) 0.9D+1.0E

=0.9D+1.0{ p * Q:+0.2 SDC*D}

= {0.940.2 SDC} D%1.0 p * Q:* -0.2SDs is more critical

= {0.9- (0.2*0.363)} D+1.0*1.0 * Qs

=0.8274D=11.0Q:
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e, or e, — existed eccentricity (&swaall 4,35 )

mine, or mine, - Accedintal eccentricity (Al 4,38 3

: (X) °L’F‘"M — e

EXl = FX+FX (ey‘l‘miney)
Ex, = Fx + Fx (e, — mine_,)
Exy; = —Fx — Fx (e, + mine,)

Exy3 = —Fx — Fx (e, — mine_,)
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Ey =F, +F, (e, + mine,)
E,, =F, +F, (e, —mine_y)
Ey,3 = —F, — F, (e, + mine,)

E,, = —F, — F, (ex —mine_,)
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Design torque for this spandrel beam may be
reduced because moment redistribution is possible
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Al 8 S )l 88 clllie can gas Ay s sle mled paa b gl Ay
3 edge beam 4k s o Lilbla die Saiiual) clladll dsa i) Gl V) (g8
© ) oL R Sl A )l A8 jal) cilial) e ST gl Baal g 9% Ladie

YA
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JS0 a6 n i LS T ST S S0 il st el dvia ¢35 & o]
dagl o halua gl e Bang S ua ga e ouall ) L glasa AD) (e 228 Bang
Al

.(slab panel)

o 24l gl s 9% Y g gl dp ) 3 abaaall ) (o (o) a2
1553 AT J) 4 gl B Sabaaal a5 (i LaS S 1 0 e gl i gl
A3l S ) (e o e pal) Sl (g 5) sl gaall J g

G S Y (e Al Cpaala) IS 8 Adlical (S ) bt as diay O g -3
.slab panel &3l da gt <Y) pliadl) Jgh uad )

(liead) zbedl) yas 589 sl ) LJ)sa g slal) QY gealad a0 98 ¢ i 4
geled an b 6 Sy AT JaaaS g olaf A Ce LaS ADL) Jiud (B i gl aa laalatia
AL Jiud g Ao 8 AL il g () Ay 3l ga (uiSed JSd e S Y)

L Long Liong

|
= = |
Lst ‘ Llﬂﬁw’ﬁ

1 TE g
| § o K
J i Agtopper1336 // d
! Asper 13.36 | g ‘ Asbotom per 1336 | g
| top and bottom o - ‘ o -J
i i | 0!
|
| | ] |
OPTION 2 | OPTION 1
-CiUaadla

Osiiall (rf) Beluaad) g (585 Lasis oMo Cpuliagd) aa) jLaa) aly-]
1 xSV B-1 or B-2
A e Cinia & galeddl) Baa (ladad ( da gania 301 Adlia ua]-2

alie o dyglall e bl B mdadll sas Juald (ACT-08 Sec 13.3.8)e

v4
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MINIMUM - Ag
STRIP LOCATION | oo o Om WITHOUT DROP PANELS WITH DROP PANELS
b 0.30 £, 0.30 £, s 0.33 £, 0.33 £, o
5026 p . -
J— L] 0.20 £, i 0.20 £ 0.20 £ W 0.20 £, 1
|—=2%, H | 1 H —_r ]
REMAINDER I ' 1 ']
coLumMN : >
sSTRIP +
[S—- 1 e ——] 7 A
L H ] Continuous bars 3 :
BOTTOM 100% LA' least s ! Splices ‘shall be H
| i ‘s“h"‘:'alb"l 1 permitted in this region ] A -
conform to 13.3.8.5 i
0.22 £, 0.22¢, pobo. 0.22¢, 0.22 ¢, b
s i
ToP 100% a—‘: :E
E - L
MIDDLE - H
sSTRIFP B0 - o
BOTTOM —a™ Max_. 0.15 £, & PMax. O.15 £, B ——
REMAINDER
| 0 A
<1 = Clear span - £, D - Clear span - £, <
| Face of support Face of support |
— Center to center span ——— Center to center span — -
G £ ©
Exterior sup, Interior support Exterior support
(Mo slab continuity) (Continuity prowided) (Mo slab continuity)

Fig. T3.3.8—MNirnimuwm extensions for reinforcement in sfabs without beams. (See 72.7 7.7 for reinforcement extension
iNnto supports)

MIDMHE STRIF

|
| l ¥ F
| |

| T

I | . -qL.
|
I |
| |

A
| | ¥ ¥

Ie

| | 2 50
|
T

COLUMN STRIP olo MIDDLE STRIE,

STAMDARD SPACING UNLESS DTHERWISE DESIGHATED

EXCERPT FOR BARS FPARALLEL TO SLAB EDGES. SPACE aLL REOUIRED BARS
UNIFORMLY ACROSS COLUMN OR MIDDLE STRIPS STARTIMG AT ONE-HALF

SPACIMG FROM EDGES OF COLUMN STRIPS. MWMIDDLE STRIPS. R SPANMDREL

BEAMS. SPACE THE FIRST BARS PARALLEL TD SLAB EDGES WITH MINIMUM

21M. [S0mn] CLEAR COVER. WHEN STRUCTURAL DRAWIMG DESICHATES SEFARATELY A
NUMBER OF BARS TO BE UMIFORMLY SPACED AMND A MUMBER TO BE

COMCEMTRATED ABOUT THE COLUMM CENTERLIME. START THE UNIFORMLY

SPACED BARS AT OME=HALF SFPACIMG FROM THE EDGCES OF THE COLUMM STRIFP

;gL Il 0 aylagall s glll alillga

:( ACI-08Sec 13.4) il (8 cilasdl
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J

9.3and ¢ ALl cilliatal (88  ciladt) dakaif B ddtidal) ciludBal) < cladidl) aladinly ey
AlAAILY) g daglilal) cilillaia e Eiaaly M1 5 9.2

) B e 4 glesa dpazanail) daglilal) ) Jalaill i) 3) (serviceability conditions)
(deflections limits) sUadyl claaad elld b Lay &y gllaal) Lo slial)
o ) Al B clatdl) aladioldy e ABlud) 3 881 A Gglhaad) Julaill A Juasg
LA REAR IR PRLAR S U PN
7l ) adality Basaal) AS sidiall da Lucall pand cilidBa Ay cilaidl) 3 g g3 pans-1
Alilae Aady da ol (b 4y pthaal) A4Sl raledil) das dpaS o Aol ol e pa dadau gl
@Q@ﬁ@%&uj@ﬁéh@ﬁdéﬂ\&w\hw\éébﬁ 9 g3 Tani-2
Aay b JS peabudl) dpaS a5l Y daddl) i 488 gial) paledl) daluia 95 o)) Aday i
4aS el Cpa ST G iy Y Ol Aday p Al Jai) pl) Ciladal®s L8 cilaid 3 g gy a3
il 3 o el daa (e AiblSa S AL) oy o) o dadidl) pa 4 gllaal) padedil) saa
Aaddl) ot
e Lad Alal) all) cilillata pliind cas-4

ACI-08 SeC ) ghgsail molll gy sylagall omall slyllga

o Cilaial (10)&Jﬁum&:tpﬁ\yuﬂuM&;MJw\u&M\@%
L) 685 Ladie gl 338 all Jlaad) Ghs o Jladly) 390 dllaia pe Ailie AaDL)
Jas o g column strips 3aas¥) il jd & cilasd e 4y gla Flat slab dadaal)
T Al AN can gas da all all) adalia

3 gaal dulaall Lagiicaal) Ja ghailly Blaal) sl adaiall Jasaa (e ¢ Jadl ll Jlaa) caag 36
3 JSpall Jaadl 38 e gl 3 gard) 38 e (e 4 g pall s Opening boundary ciaddll
M\J‘ 99 Akl LY

A
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PSS |

/

|

|

|

|

|

| X

yl
¥

- ————————

, agpa Lyl Syl

Gkl OGN S al g bl Jaladl 5k Bas 2 68 ) Julas (5, 36
s SaaY) A sl ‘,A 33 g2 gal)
: The direct design method(DDM) Jélsall asaail) 438, o Y o)

5_AAN 8 diua cillal) jidil Lgd ( ananaill 3 pdilial) 48, jall) A g¥) A8y Jhall -
1 2I(ACI-05@8.3.3)

N u..,\..,\.\b'aéuﬁﬁ B_yasa ddaDL) g B yasl) ujSAui
wJJmWwa\uﬂYu\ulﬁjm 5 Ay glucia CilpLiadll ¢y oSS
(20%) (e Sk (s sual) Alal) o 3y 38

AUELL A 5 ga Jlaal) s ¢

Casall Jaad) JUia) A e 050 Y A Jaall

?:“ PR ul\g\}\ MAJ.HL\ ALaldl) el s Ay Qb gaax éd \4\3
@'\1‘ Lg.\.“i.h i g (UA\S.AJ\ JLEY‘ :\3.\)2)4.\.\1.\3\ M.UH\ Jadi)

I8y 33 gala daacy) ghd lo Aidl<e i ) (pa Wiliga Ldal) yiny
gLl e (o2 29 (Jsb

AY
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Bosaaall gl gl ydi g dibsal) ol BaasY) (e Cha (o e JUa) S
Allesal) jglaa (il (e JS (e 3] glaey Lidla
sai¥ly A jalic dau) gy pswad) il pdy Adfe dlaadl o) 3aesd)
JS e Ml Al al) j glaall aad s Sidig ajad) Jlaa olad¥ salatiall
3 gard) Gl g
Wosaay ABLl il Bagasa cijhll 4350 gally 5 glaall i UaY)
5 gkl

((finite elemente 3asaall jaaliall 48y ) 420 45, jhal) -

:method)

Ol daliile yf Cildlsa o g aliile 1€ &g SaasY) L £ 5 00 Al cilS 1) L)
g Jalanl) éﬂa\ﬁu\(ﬁ#‘fja\éﬂumubda‘gﬁddﬂ\ gﬂﬁg‘)h%
finite elemente method 333l jalial) 48y 1 Jia numerical method

N alad) Aaad g Jalail) A (1 g 0983 () (Say (ANl

finite elemente method)saaall jualiall 48, o 4B 43, jhal) JLAAL Liad Us g pdia A

Integral value = -16.65 (kNm/mzi*(m s
A- A7 - (MXX) Automatic direction (kN
Integral value = -636.35 (kNm/m)/(m);
A - A6 - (MXX) Automatic direction (kN

- S— Itegral value = 564 50 (kN
| h A-A12]  A-A5- (MXX) A

Int_f:graf\salue): -1828.93 (kNm/m)*(m
A-Ad-(M

4
il
!. e

XX) Automatic direction
Integral value = 3174.05 (kNm/m)*(m
A - A3 - (MXX) Automatic direction (k
Integral value = -2157.01 (kNm/m)*(m
A - A2 - (MXX) Automatic direction
Integral value = -871.31 (kNm/m)*(m)

207.35
=
— 200.00

A-A7 |
A- A6
TA

A-As |

L

=

A- A3 7‘ MXX, (kNm/m)

-nran > E -
A-A2 | Automatic direction

A-Ad |

(X) o2 B ) bl

AY
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B S PSR, """""_'_"——"—"‘__—_Z——-__’l

g & 9§

z3e. 64 | z2o7.32 | 194 36 |
B = =¥ ¥ ¥ =

~ 1 . £
-66_66 ].2]7 L-“__‘LJ_29 ez | €

s et T

— 179 29 §
= e =agl
—s=.2=s |IETaEesl |
A-As L A-~Aa | as |

A b AN e
|

Z =400 m - Story T

(V) obasi) (b pgall Jakaia

- (Flat Slab)z;,).s;m LI gpamy aylgls

ipaliall s2liall (e Jpmall () sigll @ sslll Jysmall apmny dllaall srgg
(125 mm) 2 Jlga¥l g Ja @l o ALY a2 law S35 M sag sly Al Yll

Drop ) sgas alla (100 mm) ¢z 4 (Drop Panel) sgag sz &lla s
.(Panel

A¢
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~N

J

Without drop panels* With drop panels*
Interior Interior
Exterior panels | panels | Exterior panels | panels
Wiéhout Vgith Wi:jhout Vgith
edge edge edge edge
fy, MPaf| beams | beams$ beams |beams’®
by by by by by by
280 33 36 36 36 40 40
b | b | b | b | b | &
420 30 33 33 33 36 36
by by by In tn bn
520 28 31 31 31 34 34

Ruin = = =

In (8.85—0.5—0.15

33 33

use h = 300mm

Mu max (—ve) =207.34 kN.m

t= 300 mm and Cover = 20 mm, assume @12mm Use

Fc'-28 Mpa, F, - 420 Mpa
d=-300-20-12-266 mm

For Im Width Strip.

M
Ru=—2="
b x d?

207.34 x10°

>R, = ——
u 1000 x 2662

= 2.93 Mpa

Assume (3=0.9

Fe( o | ger L7R
Pa=F ™ ' 0 Fc

)* 103 = 248.5 mm
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J

1.7x2.93
0.9x28

= pg = %(0.85—\[0.852— >=0.008369

And. p;, = 0.0018 for F, = 420 Mpa
P min = 0.0018 < p; = 0.008369

= Use p; = 0.008245

A, = psxbxd =0.008369x1000x 266 = 2226.154 mm?
USE 20012 mm / m

A prov = 2261.9 mm?/m’

gl gglas opalisll @8 gelaill tgglasa 1240 qlagll glwy ahgay
daal sty At Lol il hlia @b gelaall e wbgig Ay i
@ ¥ gl iz alasd Reatfl gy Ryhagll glall o Lysall
S aiplang 30 syim) apga Ll gagally Ryllall ggpoll @le Rangrall Glaliall
sigag slaiily cupaladll @b 1yga 983 a¥ga gluill ddgh 9l agshia
W dasn gl a¥ga lad 1200l Gl s La3lass Ghlia @b pgyell smgma dglaal

1Joa W g BRI Jolama
ol @ aelaill g 22
Agmin = PminXbxd = 0.0018 x 1000 x 266

= 478.8 mm?
USE 5 ¢ 12 mm / min X, Y directions

As prov = 565.5 mm?/m’

AT
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agpell slgas s gt I gL lesll i 2plall Jaall gy spurll ALY alog ol pgsz byt
gk

3 Il domas W1 2l ilgall G Aaa g2 pg32 mppog b Lo ceplaia sl alll Jpassll
@ Ll

ALY a Algaall ggyell dagiig Ramas 8 (U Jalllly ayllall pgyell Jaiss keadaglly dgasladl damaz il

Gl
sy agaglialy Ahly—mgarll dlug @it sgall dagfl g3z Goshe st Sty gpell g g Sl smgasll
s
o=l galgll ghaall @l sagall omall J g danyy @UIL ol Ll Rypall sabiall (o gelasll
aadl
Laa¥ ia k&

Mg=yfMu Aleleally fag¥l 3l sz Ganall sall aglas gy o

Mv-yvMu dleally o=l Gysb oot Jasaall gall sl gy

Concentration of reinforcement over the column ) sgaell @Il Egllall ggsell JRul locl mparll @lel gplall 3l 313
d
be s suity sgaell @lol msas sz Al Column Strip sgasll Zagin aglag (s o 34dass siy9

optsll mal slmssaly glusll 36255 g555 alalastl 2 su (1.5h) agl slins spall st St gay

. ( Closer spacing of bars ) yluall sysss ®

. ( Aditional reinforcement ) gt} glas sluasaly @

AY
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Mp=yfMu sgasell iagsa ust @l 833all ggyell slay 3y /
Mube=MuxbeC.s Widthmgazll Xagstn osa lagle 23gall gyelly be Jlrll ugell sglua g4 /

aglagll 323 (Il daladl o ksl /
If Mube>Mu No need.If not it need

1 aaleall langaly aagll aglas / legly

Muf—O.9Asfy(d—Asfy/1.7fc'be)

Given : Fc'-28 Mpa,, F, - 420 Mpa
Mu max (—ve) == 72 5 69 kN m/35m
As- (53 ¢14)

INT-Column are (5004500)mm

Slab Thickness =300mm and  (dave-266mm)

Solution steps :
1 1
I-calculate y; = = =0.6
143 [ty g 2 [1000+266,
3\ c2+d 34/ 1000+266
Bett =c2.3ts =1000+3#300 = 1900 mm
As + Fy
M= o, s (a2 )
1.7*xFc *b
6 As x 420
0.6 x725.69 10 :O.9*420*As*(266— )
1.7 « 28 *+ 1900

= 4719.23 mm?

(31 ¢ 14)/1.9m

s apalisy agal Jagy 0933 il

53 « 2= = 28.77 /m >(31 ¢ 14)/1.9m (ok)

AA
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J

4_-Check One and Two Way Shear .

a) Cheak one-way shear (Beam Shear):.

o4 Baysh s 45y &oill lina by (Beams ) lgall spams st spgllell g ombll s gl linay
a1l aglia J35 ¥ sl asng 3iloall g Jall ga Ludg (Wide Beamn) sz il lagla algll
laall

( Required shear stress ) ibluall =all slulaal g2 ( The actual shear strength )

% (Column Capital) sgaell 3 5l mparll ang s (d) sty @lt g sall QLB si2 dyganall

i i.)qllf.m‘

Rysa o9l la Lslyg Ry (One-way shear) Jl o Kl sylalaafl (oo s &uale a5l bad*
F VPARV

Vu=Wu=xx
Wu=12+«2+0.3%x25)+1.6+4.79 = 19.06 K"/mz
7—0.5

2
Vu =19.06 x2.98 = 56.8 kn

OVe=0+1.7«AxVF «bx*d

@Ve = (0.75x1.7 1+ 300 = 266 = V28) x 1073
= 538.4 Kn

—0.266 =2.98m

X =

AQ
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(@Vc > Vu) is ok

b) Check Two-Way Shear (Punching Shear).

Lysaa gl gsa a4 234 diga @le gl J25 (Diagonal crack) igsls yesn sy =il 3laal
dsa

Eygmll @8 qanga 94 L2 (Column Capital) syaell 35 gl smgasll

apd Aayts Ral s slsalaaly (=3 slulaql (Critical section) g sall (llall sid ¢yedsgy
gl

amgarll Jop g Kagss Alila ol Rgaly bt sylialaql Lingly Ellall

RC slab “RCsiqp
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Obraz zarysowania po przebiciu (model P-11A)
©2017 Centrum Promoci Jakolci Stall. Wszelkie prawa zasfrzezone.

:(Punching shear) glgadl (=il Critical section y slt L3
4
SURIL ol taglal gyl slesgal gt dlla e Bl 35

1)
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J

g wlgally tags molgally Ll @ B2l duazfl Jga Blaall o=p slulag] aglaal
o Ralpa (0/2) tplas L2 dypall sleliall

mparll azg g H2sall 15all yyls Lyns

I s oetlh magy lllyg (Arop panel) Lgsa smag tagss LBl clon @b sl bna
J2all @ qanga g o2 Lalall all gsa (A/2) sipg allly sgaell arg csa (d/2) Rplus megy

llglt
SRS
A. + &
r—+—— Equivalent area T-U___O:_V‘_b_d_ L T
| Loading area i Critical shear
| Q/E:;\TI b fz*/perimeter
: ) @C 7 a
I ZF Critical shear> Of\ | 4_ .».. |
| _',/ perlmeter\( q/ 1 d/2 |
e —— — — -
O(\ : Q
N2
\
nonrectangular column nternal column
tangular col vp 3 Internal col
Critical shear A b+d + Critical shear
perimeter o _I % perimeter
o«

Corner column External or edge column

ay
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J
T—D+d -1
\ ) drop width+d
A 2 x rwq
d= I N 3\ d,'dﬁ,
Critical shear —/ Y Critical shear
perimeter /2 perimeter
Flat plate
J Dt ‘\ln L T Flatslab with drop panel
- drop width ——
D —
drop width+d
 JE 5 5
i 4 ki = S
Critical shear Critical shear |=‘==~=‘=‘==%
perimeter (/27 perimeter
Flat slab with column head
\\
v
D ™
&
A &
p——drop widthtd ——  {~ 4 drop width

SURIL b daglne @b Kl glas glossal alls o lpls 6

et g (0/2) Bolas sty e Sy @il qn £100 i Eplall dygull slelall ol
il alual

il J2all @b qunga oo lad (] Kaglis bl lagleg 5

ay



RRA

2Ll J=ull

£ Critical section
e outside slab shear
~

reinforcement

- Y

| =

|11 I o

HIR <& p 2d

: : ' 1
- - - ] N -)
R — -
//
Ao L
Critical section through
_"slab shear reinforcement

5" (first line-§tirrup legs)

L - e

= -

- -

rd
rd
re
r
s

. — — 4 —

-1
s ~ Critical section
4 b Fnutside slab shear
y * reinforcement
rd I \\
. anl “
s hY
s \\.
/ .
azi+ o an a2
r/ \j
==
I FT+—

L Hit Py
Zjd | 11 | 2]'1
5 /

* = &

A - s

kt
diz

—2d —

¢

s
ra

. R
Critical sectios through
slab shear/remfurcemenl
(first ling-stirrup legs)

s
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Tdﬂ dfl‘ r d.‘ﬂi

i

Elevation

raga od LaS d) SAY) a0 daglea 2 I8 Y] sadeia o) 30 e UL Al ac | S el 2 es])

/g::", (7S mm min)

A4S deg rmasx

T
x) sirnglelteg stirryrapys o HDeaar G

=12 o,
1 =3
=
I
Z—l &\
See 25.3 See 2S5 ~
C5r rrrzeleiprle—te seirviogyr or HBar

Fige, RE 7. S(a)-—C(c) —Sirr, lénr 'n{ltiple—li'g SEirr gt grer slcalks
Sfrccrr reiriferrcerrrorrr. P ~.

q0



[ sl gL J=gll

: (' Total Punching shear stress ) (&l glaall omd gl Zaysh 3

D
T o
= | D | A
S _._._ulI_IJ,_.__._I_IJ_J_I
4 rd
* —+_:_ X - i x
m | | b A
J : : e U TITI DA IO
_\1_ | I— P S P }
C
P EPANE
¥ Critical shear,
For Internal Column perimeter 2
Qup Mx qu CAB
4a = ho d M ]-::x da
Qup (the max. of)
— Qup _ My Yqx Cep .
P =hed T
a1=C1+d h1=C2+d b0=2(al+h1)
AB =7 CB AD =
da

Qup =Wy (Ly L, —ay by)

a1
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| X
|-
= |
Cf s . |- Critical shear
i | rimet
i—-—______l__l_‘b perimeter
C ; 1l
Cen v Cus
For Edge Column

_ Qup i+ Mx qu CAB

=g a Jex
_Qup_MquxCCD.
0 =g, d =
d
al=C1+E b1=C2+d b°=231+b1
TR . Cep =a; —C Co =iy
Aa—b1+231 cD — a1 AB c8 = LAaD = 5
2 d? d
lcx=d(b1 CABZ+(§)(CAB3+CCD3)+?(31—E))

L, L,
Qup=wu( 2 = a; bl)

av
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2 O
= R
v ool
IR
X XX
8 Critical shear
v perimeter

For Corner Column

aA
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J

_ Qup + Mx ‘l"qx CAB > My Yqy CAD

M ohed T o Jey a0
Q M C M C
qg = L Yax ~AB +—= Yay -cB Qup (the max. of) < qB
b, d Jex Icy
qc = Qup - Mx qu CCD ¥ My Yqy CCB e
© bed Jex Jey
d d
31=C1+E b1=C2+E bﬂ=al+b1
C 2 C C
=70 = a4 —
AB = 3 (a, + by) CD 1 AB
b,?

Ccg=—7——— Cap =b; —C
CB 2 (a, + by) AD 1 CB

- 1 - - d? d
Jex = d| by Cpp™ + (g) (Cag® + Cep”) +E(a1 - E)

, (1 R o | 42 d
Joy =d| a; Cep” + (E) (Cap® + Ceg®) + 12 (b1 - E)

L1 Ly
Qup =Wu( 4 _albl)

1Sl
ol 21y o e o sl sl pas x 2 o) B gl 4 s M o3l Y
(ol JH By s d ol GG @l MTT Sl Mxx b ALY

ol 215 o0 ade Jat sl oAl ey h2 oA 3 el 4 daz My ool LG
(ol ) 3 x 2 dp ol B dlls M22 41 Myy ol Sl

19
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J

/7

ALl = daglia @b Ball g2 slLUIl dollea oo
glmpl g2 Ja Ly Jal2lly ALY 220k Rulgy— 1

st gobay w3 Jall sy drop panel glusguly Loy sgaell dalya sz LGN cla galiy - 2
Jasma

lyslaza

sgty smgarll slegl 1yl by o U3 (s g2 . lag Jal2lly sguell 2lLg slegl aslyy -3
LIPS

ks y2

(Column Capital) sgadll als slesgal Lap sgadl ouly it sgaell gy slegl aslyy - 4
Jall sy

Ll lylaa Joaa st cspeg w3

ol sa ssl el (392 @ill sl Tl (g elling BLaalil (mp Raglial aylas largal - 5
by

-(25cm)

Interior Column (1000*1000)mm
_ Vu+yv*Mu*Cab
Ac Jc
Vu=Wu(Ll1+L2 —ax*b)
Vu=19.06 = (7«7 — (1.266)%) = 903.4 kn

vu

Ac = 2d(cl + c2 + 2d)
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J

Ac=2%266+* (1000 + 1000 + 2 * 266)
= 1347024 mm?

w=1-yf=1-0.6=0.4

a 1000+ 266

Cab=§— > =633 mm

_d(c1+ad)3 NGE d)d3

6 6
N d(c2 + d)(c1 + d)?

2
266 * (1000 + 266)3 N (1000 + 266) * 2663

Jc

Je 6 6

, 266 % (1000 +266)(1000 + 266)2
2

= 3.64 * 1011 mm?*

903.4+10° 0.4 %207.34 %633 * 10°

1347024 * 3.64 « 1011
= 0.81 MPa

OVec =0 +0.33Vrc = 0.75*0.33 «/28
= 1.31 MPa

oVC =1.31 MPa > vu =0.81 MPa
300 mm Slab is ok.

yu =
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M (+ve) 30.16 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
CStA | 175m | 1
M (-ve) 0.0000 5112 5112 - - 5¢12/m @200mm 5¢12/m @ 200 mm
M (+ve) 38.5200 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
M-StB | 35m | 2
M (-ve) 0.0000 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
M (+ve) 24.7900 5012 | 5012 - - 5¢12/m @200mm 5¢12/m @200mm
cstc | 35m | 3
5¢12/m @200mm
M (-ve) 2071900 || 5012 | 5012 - | 15012 5¢12/m @200mm e
M (+ve) 65.9700 5012 | 5012 | 1912 - 5012/m ggggmm +1g12/m 5¢12/m @200mm
M-St-D | 35m | 4 mm
M (-ve) 32.3800 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
M (+ve) 61.5700 5012 | 5012 | 1012 . 5012/m @200mm +1g12/m 5g12/m @200mm
@500mm
C-StE | 35m |5 5¢12/m @200mm
M (-ve) 2050900 | 5®12 | 5012 - | 15012 5¢12/m @200mm hermriyie il
M (+ve) 64.8000 5012 | 5012 | 1025 . 5012/m %E%%‘;‘r‘:] +1g12/m 5g12/m @200mm
M-StF | 35m | 6 5g12/m @200mm +2612/m
M (-ve) 72.6300 5012 | 5®12 ; 2012 5612/m @200mm m mm
@500mm
M (+ve) 67.6800 5012 | 5012 | 1025 - 5012/m %E%%’r‘;m +1o12/m 5g12/m @200mm
CStG | 35m | 7 5g12/m @200mm
M (-ve) 187.8500 | 5®12 | 5012 - | 13012 5¢12/m @200mm o
M (+ve) 64.7900 5012 | 5012 | 1012 - 5012/m %ﬁg%"r;':] +1o12/m 5g12/m @200mm
M-StH | 35m | 8
M (-ve) 72.6600 5012 | 51012 - 2012 5¢12/m @200mm 5012/m  @200mm +2¢12/m
@500mm
M (+ve) 61.5700 5012 | 5012 | 1012 - Sg12/m %gg%’;m +lg12/m 5g12/m @200mm
CSth | 3sm )9 5g12/m @200mm
M (-ve) 2050800 | 5®12 | 5012 - | 15012 5¢12/m @200mm Bty
M (+ve) 66.0800 5012 | 5012 | 1025 - 5g12/m ggggmm +1g12/m 5g12/m @200mm
M-St-J | 35m | 10 mm
M (-ve) 32.3800 5012 | 5012 - - 5¢12/m @200mm 5¢12/m @200mm
M (+ve) 24.7900 5112 5112 - - 5¢12/m @200mm 5g12/m @200mm
C-StK | 35m | 11
5¢12/m @200mm
M (-ve) 207.3400 || 5®12 | 5012 - | 15012 5¢12/m @200mm Beri i
M (+ve) 70.4000 5012 | 5012 - 2012 5g12/m @200mm 5012/m ggggmm +2012/m
M-St-L | 35m | 12 mm
M (-ve) 0.0000 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
M (+ve) 30.1600 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm
C-StM | 1.75m | 13
M (-ve) 0.0000 5112 5112 - - 5¢12/m @200mm 5¢12/m @200mm

(X) el 2 ak3ll
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Y.Y-Direction
o oall 3lalia pulus
el A8, (BN Bottom As Top As
‘ Bottom Top Bottom Top
KN.m Bars/1m width @spacing Bars/1m width @spacing
/m d/m D/m ®/B(B) | @®/B(m)
5¢12/m@200mm
N T M (+ve) 71.68 5012 5012 2012 - +2612/m@500mm 5¢12/m @200mm
M (-ve) 42.30 || 5912 5012 - - 5¢12/m @200mm 5¢12/m @200mm
5¢12/m@200mm
wses | sem | 2 M (+ve) || 63.95 || 5012 | 5012 | 1012 - 1a12/m@500mm 5¢12/m  @200mm
M (-ve) 14.91 | 5912 5012 - - 5g12/m @200mm 5g12/m @200mm
M(+ve) | 68.28 | 5012 | 5012 | 2012 | - 52”1122/;"@200mm 5g12/m  @200mm
cstc | 35m | 3 +2012/m@500mm
' 5¢12/m@200mm
M (-ve) 205.09 || 5912 5012 - 15012 5¢12/m @200mm +15¢12/m@67mm
5¢12/m@200mm
MSt | oo | M(+ve) | 60.41 | 5®12 | 5012 | 1012 - lo12/m@s500mm 5¢12/m  @200mm
D M (-ve) 36.64 | 5912 5012 - - 5¢12/m @200mm 5¢12/m @200mm
M (+ve) | 66.66 | 5012 | 5012 | 2012 | - f;;fé;‘r‘n%zggo”r‘n”r‘n 5g12/m  @200mm
C-St-E | 3.5m 5
5012/m@200mm
M (-ve) [ 207.32 | 5®12 512 - 15012 5g12/m @200mm +15612/m@67mm
M (+ve) | 66.27 | 5012 | 5012 | 2012 | - 5012/m@200mm 5g12/m  @200mm
M-St-F | 3.5m 6 +2912/m@500mm
: 5012/m@200mm
M (-ve) || 107.59 | 512 5012 - 5012 5312/m @200mm +5512/m@200mm
M(+ve) | 70.11 | 5012 | 5012 | 2012 | - 5012/m@200mm 5g12/m @200mm
c-stG | 3.5m 7 +2912/m@500mm
’ 5012/m@200mm
M (-ve) | 194.36 || 5®12 5012 - 14912 5g12/m @200mm +14912/m@72mm
5012/m@200mm
M-St | Lo | g M (+ve) | 66.67 | 5012 | 5012 | 2012 | - soa12/m@E0omm 5g12/m  @200mm
H ' 5g12/m@200mm
M (-ve) [ 111.89 || 512 5012 - 6012 5¢12/m @200mm +6012/m@167mm
M(+ve) | 66.67 | 5012 | 5012 | 2012 | - f;;lzzlm%zggon%mm 5¢12/m  @200mm
C-St-I 3.5m 9
5012/m@200mm
M (-ve) [ 207.34 || 5®12 5012 - 15012 5¢12/m @200mm +15612/m@67mm
5012/m@200mm
meses | asm | 10 M (+ve) | 60.41 || 512 5012 1012 - +1012/m@500mm 5¢12/m @200mm
M (-ve) 36.64 | 5912 5012 - - 5¢12/m @200mm 5¢12/m @200mm
M(+ve) | 68.28 | 5012 | 5012 | 2012 | - So12/m@200mm 5g12/m @200mm
C-StK | 35m | 11 +2012/m@500mm
5812/m@200mm
M(-ve) | 179.29 | 5®12 512 - 12912 5¢12/m @200mm +12012/m@83mm
vl | a5 1 M (+ve) | 48.76 | 5912 5012 - - 5¢12/m @200mm 5¢12/m @200mm
-St- .om
M (-ve) 18.71 | 5912 5012 - - 5¢12/m @200mm 5¢12/m @200mm
5812/m@200mm
cst | q7e | 13 M (+ve) | 91.59 | 5912 5012 - 4012 5g12/m @200mm +412/m@250mm
Mo M(ve) | 71.68 | 5012 | 5012 | 2012 | - 5012/m@200mm 5¢12/m  @200mm
: +2¢12/m@500mm
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(Static Analysis Methods) il gluadl Jelasll gsha I

aeiy Jariad w5 al iy Aetd AG gk pgasy 1A 6Y) ABISA) Acaliay) A5 RN ()
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.(20m) &=
e ey (flexible) ol gsle s «Onlja On Allsal) clidall -
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:(Dynamic Analysis Methods) 12 alygsll Jylasll sk T
Y Lasic Lo gad daliilall il g daliilal) cilial) A3S) aadios g 48y jiSY) 48, jhal) A g
SV G araalll Jaai g clgn Aualid) cilal SEN) (58a3 Y A g S alia) (3l (g8as
A al quulia Jia e aiiad o) o ol Juladll Adee o (B Ly Jialiy dpalaid)
b Saalipat Ay ) Jiaki g cLSpalipall alad A gia (gl Jlasialy a3 o g LS <)
tlga (3 Bany ()
.(Response Spectrum Analysis) 4slaiu) Cildal 48y )k ()
(Time-history Analysis) ¢l Jawdl 48, 0 (¥
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LAY il LS araaill (ACT-318M-14) 280 slais) ai g Judadl) Ades
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[ :Dynamic Analyses @&saligsll J*lﬁll}

oy Lalal) o didaal) e gaall S jal) il Lo Saaliaal) Jalail) ading g
Febigl) asliy clghudal Baay lgiad dua (e Gajl) ga i Al gl sl
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Ga AT Aalipy ailad sldia J9 ) Eua pldidall daphal) ailadlly il
Ay Jailadll &Nﬂ\gﬁtqil.aa\us.gumhad\ oda g JAJ ) slida

Natural Frequency kil 5,1 ()

Damping Factor sty Jetas (Y

Mode Shapes Liu¥l JiKal s s 3520 Jsal (¥
Juaal ol Ao ading ¥ g pLaiall LCualinall ciliua) gal) e g Blai¥) Judad of dua
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J
Frequency | Period | Rel.mas.UX | Rel.mas.UY | Cur.mas.UX | Cur.mas.UY

(Hz) (sec) (%) (%0) (%) (%)
1 1.41 0.71 89.45 0 89.45 0
2 1.61 0.62 89.45 83.2 0 83.2
3 1.96 0.51 89.45 83.2 0 0
4 4.36 0.23 97.64 83.2 8.19 0
5 5.21 0.19 97.64 94.09 0 10.89
6 6.59 0.15 97.64 94.09 0 0
7 6.88 0.15 98.62 94.09 0.99 0
8 8.71 0.11 98.62 97.24 0 3.16
9 8.78 0.11 98.85 97.24 0.23 0
10 9.63 0.1 98.85 97.24 0 0
11 9.94 0.1 98.86 97.24 0 0
12 10.37 0.1 98.86 97.24 0 0
13 12.12 0.08 98.86 97.24 0 0
14 12.23 0.08 98.86 97.24 0 0
15 12.53 0.08 98.86 97.29 0 0.05
16 12.54 0.08 98.86 98.36 0 1.07
17 13.54 0.07 98.86 98.36 0 0
18 15.27 0.07 98.86 98.72 0 0.36
19 15.51 0.06 98.86 98.72 0 0
20 15.88 0.06 98.86 98.72 0 0
21 16.19 0.06 98.86 98.72 0 0
22 16.45 0.06 99.01 98.72 0.14 0
23 16.64 0.06 99.05 98.72 0.04 0
24 17.39 0.06 99.06 98.72 0.02 0
25 17.6 0.06 99.21 98.72 0.15 0
26 18.27 0.05 99.24 98.72 0.03 0
27 18.55 0.05 99.24 98.72 0.01 0
28 19.17 0.05 99.24 98.75 0 0.03
29 195 0.05 99.24 98.75 0 0
30 20.06 0.05 990.8 98.75 0.55 0
31 20.45 0.05 990.8 98.75 0 0
32 21.66 0.05 99.83 98.75 0.04 0
33 21.73 0.05 990.84 98.75 0.01 0
34 22.4 0.04 99.89 98.75 0.04 0
35 22.54 0.04 99.89 98.75 0 0
36 23.09 0.04 99.92 98.75 0.03 0
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(ex/Lx)avg=0.011664 (ey/Ly)avg=

0.034661
Ry(m) Gx(m) Gy(m) Rx(m) Ry(m) ex ey ex/Lx | eyl/Ly

Story 1 21 21 21 21 0 0 0 0

Story 2 21.02 21.02 21.01 21.11 0.01 0.09 |0.0238|0.2143
Story 3 21.01 21.02 21.01 21.11 0 0.09 0 0.2143
Story 4 21.01 21.02 21.01 21.11 0 0.09 0 0.2143
Story 5 21.01 21.02 21.01 21.11 0 0.09 0 0.2143
Story 6 21.01 21.02 21.01 21.11 0 0.09 0 0.2143
Story 7 21.01 21 21.01 21.11 0 0.11 0 0.2619
Story 8 21.01 20.98 21.01 21.11 0 0.13 0 0.3095
Story 9 21.01 21.05 21.01 21.11 0 0.06 0 0.1429
Story 10 | 21.03 21.05 21.01 21.11 0.02 0.06 |0.0476| 0.1429
Story 11 | 21.02 21.06 21.01 21.11 0.01 | 0.05 |0.0238| 0.119
Story 12 21 21.03 21 21 0 0.03 0 0.0714

(ex/Lx) avg=0.0079 . (ey/Ly) avg=0.1766
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1 AU Jsaad) 138 5 (ASCE 7-10 Table 1.5-1) 2551 (8 352 54 J5aa (e
(1) 52 Us g pha (b 4 giodiall Jalaa &) i

Table 151 Risk Category of Bulldings and Other Structares for Flood, Wind, Snow, Eariquake,
und Tee Loads

Use ar Cecspancy of Buildiag: med Stuctesss Risk Cuncgury

Huildings mnd oeher srucnires that pspeesent a low risk wo human 1ife in the event of failure 1

:(Importance Factor) stidall 4aa¥) Jalaa 3257

58 I e ol Ciagdl ¢ oSl aianall dpaitly Ladal) 43an (saa GuSay Jalaall 138
2581 hash e JUia 3ok (8 0 el Say 138 9 J1 1) igaa Alla B Gl djles
Cangiy JI31) i gl Gua Jan Aia 138 g ccibddinall (1.25) (s st dari Jalaa
il aly o)) Jglnal) & Gad ccibibdioal) A Gull) Cilas) Al 43l Ay Alsal) Gy
A ga Ao Ay giaall g 4y 9 eil) culiial) IS ALl AL Jia dadga (A g Cilbddiiaall Gl
Salaall 138 M) Al g Agdtad) ciliial) (e ST Lgad laY) Julaa ad ) oty 4dld (3 L dilpass
4 ghdial) it Jalaa caany dlld g (ASCE 7-10 Table 1.5-2) 258l 8 Jsaa (e
1A J gaad) 12

Tahle 1.5-2 Importance Factors by Risk Category of Buildings and ther Stroctures for Soow, Tee, namd
Earikquake Loads*

Risk Calegery Sy ngpamance T Imsporioms: Bee Importarse Semmsic Impomance
from Facior, Factor—Thicknes. Factor—Wmd, Facior,
Table 1.5-1 & A L L
1 QED 080 100 L
I 1.0 1.IH} (K] (K1
m Lo 125 (R 125
v (Bt 125 100 L50

*The componsl impomance faoro, & applicable i canbguake bads. [s mor inchaded B ihls wble becaise i Is dependem o the impanasoe of
thee inedividead comgeonen. rather dan B of the bafding as o whale, of s coonpency. Rede oo Seoion 1313

(1) sl Al grial) Jalaa 98 (1) (s.5bean Aarl) Jalea (8 Uis g pdia B g

VYo
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A AN il claiall ddaad) das) el il pddl g 8 pabenal) bl jal) <o
WAl A gl e Al Ay g W jlagdl g BLaall ) pual A 3 o) i)
Mgade BLadal) ands a3 LAY

Ll B b Gl pUally 5000 8 2 Al Aulia iy a5 Jand Aalal) gl 14
Agiad) cilidall & dule oa Laa ST LA dradY) (oS0 Lail g J3Y U 4a gliall
o B isall A S50 B gl andudl o) IS A badd) el Al 008y ua
a9 Wb Clagall gy paiad ua 4l diidal by BLddal)
(ASCE 7-10 ) 258! (2 agasa Jyda (e el baad by alll Lgiaglia
: AUlS g Jgaalllaa s Table 20.3-

Table 10,31 Site Classification

She Class ¥ B oor Wy .
A. Flard ek =5, 000 fi'x HA BA
H. Bock 300 1o 5,000 fu's HA MNA
. Wery dense soll and =ofl peck 1,700 1o 25000 s =M} =LA et
I SHIT wil M 1, 20HD s 1510 5 1ANM1 10 2000 el
B Sofi clay sml <Ml fifs <15 <[00 e

Any profile with meee thas 10 ft of =il having ihe followisg chamcienstes:
—Plasticity index P> 20,
— Moo cosbeil w2 5%,
Ursdraisesd shear swenph 7, = 300 pel
F Sods requiring she resparss asaliais Sae Seotian HL3L
in azeondance with Section 21.1

For Sk | e = 0008 muts; | S m BB T kN

Led A DU il JLEAY) 5150y Lguaibad 48 ma (e Y 4 ) gl A3ld 4l
£5 O diS Al il ol Al 4 Al @l LA agag ax A Ay
Slagad o) dUs 25 0% al Ue gl By ((ASCE 7-10 11.4.2) (D)

(D) £.5° (e A Al dlale ) allaes 1M 4y i

a) Find Mapped Acceleration

(Parameters (Ss & S1)
aby o) Abhaia J< dail A (pe Lalag) Ay g ABlalall B 43013150 Ba&N o clalaall oda Aatad
s Al o ) e e glaall pda s 2l) g 43SH 1Y) Ao gSal) aBga pe J Al
HTTP://Earthquake.USGS.Gov/DEsignMAPS/US/APPLICA
TION.PHP
o pase b LS plaica diaal claghiall sda o Jgaall a8 gall 3¢ ilaiud) a3 84
SJJ“S\
U LR

S1=0.179g

Ss=0.369
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b) Calculate Design Spectral

:Acceleration Parameters
Sps=2/3 Sms

Sp1=2/3 Sm1
Dl 5 yib b dpareatl) Alai) cihl g jludl) Jial b 1 SDs
oaa) g Auill o il 8 drasanatil) Alaiu) ciphal g L) jie) b :SD1

(MCE J131 30 a8y aall) a8 gal) 4id <) il ddaal) £ jleil) cdlalaa o)

SMs=Fa*Ss Sm1=Fv*S1

8 el 0 b (8 430) 5150 il A (e (amall (13150 Alaia) Cishal uaBY) 2l ;S

Baa) g AU o il 4301 3130 Jait A1) cpa arall 131N Alai) Cislal aady) aal) : S

(ASCE 7-10 Tables 11.4-1 & 2581 & gl (o LAY aly g a8 gall cBlalra : Fa. Fy
11.4-2)

4l il Jalaag ST 9 SS' ) add (e NS AV

Table 11.4-1 Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral Response Acceleration
Parameter at Short Period

Site Class 5:=0.25 Ss=05 85:=0.75 S:=1.0 5:=1.25
A 08 0.3 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 Lo
C 12 12 1.1 1.0 Lo
D 16 14 1.2 1.1 Lo
E 25 1.7 1.2 09 09
F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of S

Table 11.4-2 Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCER) Spectral Response Acceleration
Parameter at 1-s Period

Site Class 5, =01 5, =02 5, =03 5, =04 5,=05
A 0.8 08 0.8 08 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 L4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7

MNote: Use straight-line interpolation for intermediate values of §,.
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Fa=1.512 . Ss=0.36

Fv=2.12 . S1=0.17
SMS =Fa*Ss=1512%0.36=0.544 g
SM1=Fv+S1=2.12+0.17=0.360 g
SDS= (2/3) SMS= (2/3) *0.544 =0.363 g
SD1=(2/3) SM1= (2/3) ¥0.36 =0.24 g

c) Design Response Spectrum:

Sos :

Spectral Response Acceleration,Sa (g)

TG TS 1.0 TL
Period, T (sec)

FIGURE 11.4-1 Design Response Spectrum.

2y A Jaladal) 1A (hag

1- For periods less than T0, then Sa is taken as:
Sa=Sps (0. 4+0. 6*TTo)
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But it is preferred to takeS«=Sps for the backside of the response spectrum.
2-For periods greater than or equal To and less than or equal to T's, which
means (T0<T<Ts), then Sa is taken as:

Sa=SD1

3-For periods greater than Ts and less than or equal to TL, which means
(Ts<T<TL), then Sa is taken as:

Sa= SD1/T

4-For periods greater than TL, which means T<TL then Sa is:
Sa= (Sp1*TL)/ T2
- Tis the fundamental Period of the structure (s)
- TL is the long period transition period, there are maps for getting TL as in
chapter 22 in ASCE 7-10, but we can use it as 8 seconds

Ts=0.2(SD1/SDS) (s) ;
To=(SD1/SDS) (s)

Salaa e SIS AN Jalaal) 138 2aal Ay g o Wy il JISIH Bad e o Jay gl 18
(e Lo a3 (A1) 013150 <l el Jlal) aladiedy 13 g (Risk Category) 3kl cisiual

r3

tlad Gl gaadl a5 Jaleal) 138 Ao J guand) LagBDIA e Sy ol gax dlia g ( & SD1SD)

(ASCE 7-10 TABLES 11.6-1 &11.6-2)

Tahls 11.6-1 Sexsmuis Desagpn Categary Based on
Short Period Hesponse Acceleration Paramneter

Flixk Calegorsy

Sl e o S I o I0 v ENO

S LLET

L1ET = Sp. < L33
133 = Sy == 0050
S0 = S

unwe
9n s 3

Todhbe 11.6-2 Seismiic Desipn Cotepory Based o
1-5 Period Responses Acceleration Poarameeber

Risk Catecpory

Walne off S, B wprc B car IIL 1~

Son = LDGT

LT = o, = OL1LES
L1533 = Fp, = 020
CRHF = S

vla):-p
UUnE
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Structural System
Limitations [ncluding

ASCET Structural Height, k, (ft)
Section Limits®
Where Response
Detailing Modification Deflection Seismic Design Category
Requirements  Coefficient, Owersirength  Amplification
Seismic Force-Resisting System Are Specified R* Factor, £  Factor, ) B € D E F
7. Steel and concrete composite plate 14.3 2 it 6 NL WML NL NL NL
shear walls
8. Sieel and concrete composite special 143 7 i’ 6 NL ML NL NL NL
shear walls
9. Steel and concrete composite ordinary 143 6 a 5 NL NL NP NP NP
shear walls
10. Special reinforced masonry shear walls 144 h1%] 3 5 NL NL NL NL NL
11. Intermediate reinforced masonry shear 144 4 3 3a NL NL NP NP NP
walls
12. Steel buckling-restrained braced 14.1 ] 2% 5 NL KL NL NL NL
frames
13. Sieel special plaie shear walls 14.1 8 e 63 NL NL NL NL NL
E. DUAL SYSTEMS WITH 1225.1
INTERMEDIATE MOMENT
FRAMES CAPAEBLE OF
RESISTING AT LEAST 25% OF
PRESCRIBED SEISMIC FORCES
1. Steel special concentrically braced 14.1 6 a 5 NL NL 35 NP NP
frames"
2. Special reinforced concrete shear walls' 142 i) i’ 5 NL NL 160 100 100
3. Ordinary reinforced masonry shear 14.4 3 3 24 NL 160 NP NP NP
walls
4. Intermediate reinforced masonry shear 144 k1] 3 3 NL ML NP NP NP
walls
5. Sieel and concrete composite special 143 h1%] i 414 NL NL 160 100 NP
concentrically braced frames
6. Steel and concrete composite ordinary 143 k1 e 3 NL NL NP NP NP
braced frames
7. Steel and concrete composite ordinary 143 3 3 44 NL NL NP NP NP
shear walls
8. Ordinary reinforced concrete shear 142 b1} i’ 414 NL ML NP NP NP
wallg'
F. SHEAR WALL-FRAME 12258and 4% 24 4 NL NP NP NF NP
INTERACTIVE SYSTEM WITH 142

ORDINARY REINFORCED
CONCRETE MOMENT FRAMES
AND ORDINARY REINFORCED
CONCRETE SHEAR WALLS'

5halae 4530 Lay) llia "D "

-

MQCMJM\PM\Q\JJJ#\QA@@QJ

A COlalzal) 03 g Jgaall 13a O L) Al 2y
sl g Jalaall 138 o)) Eua A ghaaall Jalaay oo La gl (R) Aty Jaaad Jalaa -1

g5 e

Caad Alady) Jand) calidial Ag N ela¥) Julad e daay g caddieeal) LG AU

VY.

a:u'aj <A J...ﬁu
5.5l g il Alad g ddyic
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2.2Us g dial Aiahy Qo dagliall 4SS Jalaa -2 -
At A ) ) A g A1) (pn Ahalll) A 3Y) Jy g pikiny g Cg AalJY) oS Jalaa -3
Alad g
4.5Us g plal

Alaa aly g Aall gL ) e g addieal) LGN AU £ g8 Ao cra 3 108 Adliag
40U Aaleal) (ya

To=Cr¥hx (ASCE 1-10 Equ. 12.8.7)

0 S
dac\al) %) PARAN 8&)‘ ] SJL.\G- h
el ALEY) A Lo i o o Uy aeSll A Jgaa (e Walag) ol cBlalaa- X&Ct

Table 12.8-2 Values of Approximate Period Parameters C, and x

Structure Type C, X

Moment-resisting frame systems in which the frames resist 100% of the required seismic force
and are not enclosed or adjoined by components that are more rigid and will prevent the frames
from deflecting where subjected to seismic forces:

Steel moment-resisting frames 0.028 (0.0724)" 0.8
Concrete moment-resisting frames 0.016 (0.0466)" 0.9
Steel eccentrically braced frames in accordance with Table 12.2-1 lines B1 or D1 0.03 (0.0731)° 0.75
Steel buckling-restrained braced frames 0.03 (0.0731)" 0.75
All other structural systems 0.02 (0.0488)" 0.75

“Metric equivalents are shown in parentheses.

h=43. 20m
C=0.0488 & x=0.75 for all other structural Systems (ASCE 7-10 Table
12.8-2)
Ta=0. 0488+45x43.20°75=0. 822 s

Al Asleall JMA e plddall 31380 (pa ) ed) cilosa 2y
Tmax=CuTa

O S

SDANY Jsda (e oalagl aly Jalaa- Cy

(ASCE Table 12.8-1)
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Cu=1.46

Tmax=Cu Ta =1.46*0.822=1.2 s

s AUIS A g il (bl (aldl) i) b ABNal) 35S0 daay
Vbase=Cs*W ............... (ASCE 7-10 Equation
12.8-1)
403050 Aaia) Jalaa : Cs
AN o8l Gl & JaIal 380 W
Al Alstaal) YA (ha Cs Jalaal) cilean ol g

Cs=SDS/(R/I).ccocermmrrereen. ASCE 7-10 E qu. 12.8-
2

Cs=0.363/ (5.5/1) 0.066

Check that:
- Cs should not exceed

ASCE 7-10 E Qu 12.8-

Cs max=SD1/T*(R/I) for
T<TL

ASCE 7-10 Equ 12.8-
4

Cs max=SD1* TL/T2%(R/I) for T<
TL



N

[ QUL Jlagll s ualadl Jumgll
Since T=0.822 s< T.=8 s so we will use E qu 12.8-3

J

Cs max=SD1/T*(R/I) =0.244/0.822(5.5/1) =0.0531<
Cs=0.066

9l sl Aty
W=453877.97 KN
Vbase=Cs*W=0.0531%453877.97=24100.92KN

[

G AN Jalast) Lbae Jlast da U1 dalgd) 430 350 clalaal) aran bty
A Jadasll ol ) Aty ¢ Ao B LS la a JESY) BlaY) paal die gl
e S AN A I sl mill e Jgaall ((Seismic Analysis IBC)
5 Bl Lall) il aaailly g (Al 3150 el jedt LAl Lguda o wie LI
SAl) DAl 188 g gy g 1) gal g (8 Aiuldall s Y

Ss'=0.36g $1=0.17 g
TL-8 R=5
I=1 Cd=4.5

1) 1.2D+ 1.0E+0.5L E= Eh +Ev
= 1.2D+1.0{p * QE +0.2 SDC*D} +0.5L
= (1.240.2SDs) D+0.5L + QE * +0.2SDs
= (1.2+(0.2*0.363)) D+0.5L + QE
=1.2726 D+0.5L+ QEp 1

2) 0.9D+1.0E
=0.9D+1.0{ p * QE +0.2 SDC*D}
= {0.940.2 SDC} D+1.0 p * QE *-0.2SDs
= {0.9- (0.2*0.363)} D+1.0*1.0 * QE
=0.8274D+1.
0QE
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2 AUNS ) ghad Bany ALY (o Ll AN dpasaiail) (sao L8l ail) 5 g8 aaail Uia g
Dynamic Base Shear Ygl

st vie cudd g oM 5150 Jalasll Alas JlasY 4o U1 Aalgd) 430 3151 cdlalaall araad Unaady g
Jdsaall ((Seismic Analysis IBC) (AI330 Jiaill #) 2 aly (Ao B LS Ta a JiSY) JalaiY)

£ LS LS g g 1) el il B (oo i) all) (g g Apuailly

Name h(m) Seismic Direction _X | Seismic Direction _Y
FX (k N) FY (kN) | FX(kN) FY (k N)

Story 1 4 13897.43 | 4169.02 | 4169.24 13896.69
Story 2 4 13470.32 4088.3 4041.11 13627.62
Story 3 4 12792.02 4169.02 | 3837.62 13151.1
Story 4 4 7579.19 3750.49 | 3608.75 12501.58
Story 5 4 11119.54 3497.17 | 3335.87 11657.2
Story 6 4 10048.97 3187.92 | 1441.79 10626.38
Story 7 3.2 8827.28 2828.98 2648.2 9429.91
Story 8 3.2 7579.19 2451.63 | 2273.77 8172.07
Story 9 3.2 6234.41 2037.26 | 1870.34 6790.86
Story 10 3.2 4805.95 1588.35 | 1441.79 5294.47
Story 11 3.2 3298.74 1104.1 989.63 3680.32
Story 12 3.2 1715.92 581.63 514.78 1938.76

Static Base Shear

Jeladl) mill B Lg plaay Al Bel By Solld) Jaladl) eloal o WA oS
ey dabiile yal) clidiall Ll (IBC) S a¥) o<l cilda) iy Wy  Saaliyal)
cliddall B %Y+ oo JE Y LSulin gl (ab 368l Why anaualll o aady
cAll e Aakiile Al clidiall Awdlly (%80-%90) sy lalad Aaiiial)

Tl Gl Baad SAlLY) Jalail) ¢ o) Wl AUl g aliny)
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claglrall Ao Jgpaall Solal) Juladl) milily Abiuy) =
Sl Saalinal) Jdaill ¢ o) 55 pua 48 jaal 4o B0

o Ul g Ladall o gl Jaladl g gkl 4SS (e WY w
£ e (58 Gy (Laiall 5 gl &ilaa) b Alladl) Ji<)) datloca
sLidall 039 v %90 ¢ Jh Y LlshdU dealual) JiSh
. el (all) 8 g8 Clua gﬁ pddiual)

i A IS8 AlaaY) palind) alay) aas w

lhy Saalial) Jalail) mildl pa Soliad) Juladl) milil 43 j8ag 3 ylaa =
L Sl 3esll

il AN a3 Wy Saliul) Jaladl) ¢ ﬁi;bé ARl 413850 colalaall aladialy g

Ta=Ctkhx e

(ASCE 7-10 Equ.
12.8.7)

> Ta=0.0488%(43.20)°75=0. 822 s

reSralhal) () ghal) Jilatll e il Gl Apdlly cpa ) 138 A3 ey

TDynamic Tstatic Tstatic]--4
0.7 sec 0.822 sec 1.151 sec
1A Sl Jadail) il CuilS cpaalaiDU dpdlly g g ul) gali g aladiady Julailly g

Name h(m) Static Direction X Static Direction _Y

FX (kN) FY (kN) FX (kN) FY (kN)
Story 1 4 24103.99 -7074.7 7074.7 | 24103.99
Story 2 4 23866.27 | -7008.32 | 7008.32 | 23866.27
Story 3 4 23322.8 | -6846.12 | 6846.12 23322.8
Story 4 4 22459.46 | -6589.88 | 6589.88 | 22459.46
Story 5 4 21244.07 | -6229.11 | 6229.11 | 21244.07
Story 6 4 19665.03 | -5760.38 | 5760.38 | 19665.03
Story 7 3.2 17718.84 | -5182.68 | 5182.68 | 17718.84
Story 8 3.2 15592.79 | -4552.02 | 4552.02 | 15592.79
Story 9 3.2 13153.3 -3828.3 3828.3 13153.3
Story 10 3.2 10405.15 | -3012.99 | 3012.99 | 10405.15
Story 11 3.2 7350.82 | -2106.84 | 2106.84 7350.82
Story 12 3.2 3985.99 | -1108.57 | 1108.57 3985.99

Scaling of Forces

\Yo
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QLIS+ paalall Jell
J

\

AUIS il Al Gall) g g8 Ay ilill) g 431l g Saaliiall g SSUGY) Galiladll 5] ) ey

Dynamic Analysis 13897.43 13896.69
Static Analysis 24103.99 24103.99
A g S LAY el Galll e JB) Sealiial) gaeldl) (all) o) Badt
8 Aaall B GRl Ge OpA0 (e JBI Sealiin (b b il U g aranalll (Say Y 4dld
sl LaS (5 0811y B plaa £ g2 (pe Y (AL g Sl Jalat)

Dynamic Base Shear Fx 13897.43
yoam X 100 = ——— x 100 =57.65 % < 85%
Static Base Shear Fx 24103.99

Rl O Aopeall) (00 Yo A0 = Bl Jalaay Aalisal) 5 5l) oy

Scale Factor X jjrection = 0.85 X ::S—F ......... ASCE7-10 Section 12.9.1.4.1
D.F

Scale FactorY girection = 0.85 X ::S—F veeeesneee ASCE7-10 Section 12.9.1.4.1
D.F

) dua

(S Jdatll e gaelBl) Lall) 5 b =y,

oSalial) Julail e gaclal) all) 3 g =y, ,

Lo Mgy daliila pal) clidiall (80% — 90%) O AsedS Jiay Julza = 0,85
Aaliilal) cilidia) L8 (100%)

13897.43 1.47

Scale Factor X jirection = 0.85 X 5210399 — 1"

13896.69 1.47

Scale Factor'Y jirection = 0.85 X 7210399 — 1

Jadll £l g CaladBl 3 plaall Jalaay el (i 2y Scaling duslaall ¢l ) 4
S (g gl il cuils

Seismic Direction X Seismic Direction _ Y
FX (k N) FY (k N) FX (k N) FY (k N)
20429.21 6128.46 6128.74 20428.13
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Larana Ao (A 5 ¢ SELY) Al (e O A0 duad Sualiaall all) uat geilidl] 038 9

2581 (2 Lg 7 sana
Design Base Shear

uasll Hé o BLaYL g ghall DA el all) 548 il AUl Jgaad) (a9

seh LS (lda JI Aulal)
Seismic Direction _X Seismic Direction _Y

Name h(m)

FX (kN) FY (kN) FX (kN) FY (kN)
Story 1 4 20429.21 6128.46 6128.74 20428.13
Story 2 4 19801.36 6009.8 5940.39 20032.6
Story 3 4 18804.26 5799.65 5641.25 19332.11
Story 4 4 17682.8 5513.21 5304.82 18377.32
Story 5 4 16345.71 5140.84 4903.69 17136.07
Story 6 4 14771.97 4686.25 4431.57 15620.78
Story 7 3.2 12976.09 4158.6 3892.81 13861.97
Story 8 3.2 11141.4 3603.9 3342.44 12012.94
Story 9 3.2 9164.58 2994.78 2749.39 9982.56
Story 10 3.2 7064.74 2334.87 2119.44 7782.87
Story 11 3.2 4849.14 1623.03 1454.75 5410.08
Story 12 3.2 2522.4 855 756.73 2849.98

Vertical Distribution of Base Shear

Ladall Lgd (i ad AN Al 31500 3 g8l danil dpasanail) (saclBll (yall) g8 lala dla) g cilea ay
mm:ﬂ‘%émgj c&&&édb\jﬁ\%ﬁj.ﬁ‘uﬁsoh oalll 368 ajgi aly
Gl skl A (5 58l a3 5
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ot e Wit LS clidiall Soliad) Judadl) Al b gaell) all) clua alyg
A Aslaall aladiily ol 1) (5 ghecall B Lga 5 g Al g ¢ A Y

Fx=CvxV ASCE 7-10 Equ. 12.8-11
k
Conmaih X ASCE 7-10 Equ. 12.8-12
IWihki

-Cvx is the vertical distribution factor

-V is the total lateral force at the base of the structure (KN)

-Wx and W are the portion of the total effective seismic weight of the structure (W)
located or assigned to level x or i

- hx and hi are the form the base of the structure to the level x or | (m)

- k is an exponent related to the structure period as follow: k=1 for T<0.5 s k=2 for
T22.5 s

For a structure having a period between 0.5 and 2.5 s, k shall be determined
by linear by interpolation between 1 and 2 for T=0.848 s k=1.174

Name h(m) W(KN) Modal Analysis Forces Shear for each story

Vx (kN) Vy (kN) FX (kN) FY (kN)
Story 1 4 20975.712 | 20429.21 20428.13 627.85 395.53
Story 2 4 21381.217 | 19801.36 20032.6 997.1 700.49
Story 3 4 21205.081 | 18804.26 19332.11 1121.46 954.79
Story 4 4 21381.217 17682.8 18377.32 1337.09 1241.25
Story 5 4 21439.929 | 16345.71 17136.07 1573.74 1515.29
Story 6 4 21381.217 | 14771.97 15620.78 1795.88 1758.81

YYA
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Story 7 3.2 20291.13 12976.09 13861.97 1834.69 1849.03
Story 8 3.2 20467.264 11141.4 12012.94 1976.82 2030.38
Story 9 3.2 20529.121 9164.58 9982.56 2099.84 2199.69

Story
10 3.2 20529.121 7064.74 7782.87 2215.6 2372.79

Story

11 3.2 20529.121 | 4849.14 5410.08 1990.43 2560.1

Story
12 3.2 22064.046 2858.71 2849.98 2858.71 2849.98
252174.17 20429.21 20428.13

(o ALY (all) B g8 il & daddiiceal) Liial) 4y 38 paBl) dadll dal Jalaa (8 3 4Le sh g
CF s 9all) Aa) V) Lo 4 35 (AN (Gl ghal) A L) ol g (JEAY g0 Al ALY jualial)
Ula b Jid 2 50 L pal) clpliiall B Jalaal) 138 aladiiadf ady (Galall 4a ) agia (3 % ¥+
&\sgdl.ﬁﬁ\ ?LE".H" é\& 29

AL Aslaal) SR Cra Jalaall 138 aladiind (pa (lacl)

Smax

Ax=
1.28avg

2
)" ASCE 7-10 Equ (12.8-15)

10 G

Omax: is the maximum displacement at level x
davg: is the average of the displacements at the extreme points of the structure at

level x

FIGURE 12.8-1 Torsional Amplification Factor, A,
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ASCE 7-10 Equ (12.8-15) §,=245xe

Ie

& i
Cd is the deflection amplification factor (Cd=4. 5)

Oxe is the deflection at level x determined by an elastic analysis

Ie is the importance factor
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Y2 — Story Level 2
F2 =  strength-level design earthquake force
8.2 = elastic displacement computed under
L strength-level design earthquake forces
- 82 =  Cu Jde2fle = amplified displacement
Az = (8e2-8e1) Cafle € As (Table 12.12-1)
&y —»
_‘{_ Fi—p Story Level 1
1 ey — 1 = strength-level design earthquake force
Se1 = elastic displacement computed under
strength-level design earthquake forces
8 = Cg8afle = amplified displacement
L A = 8 <A, (Table12.12-1)
A = Story Drift
AL = Story Drift Ratio
8 = Total Displacement
¥
X 777 77T

doalainl) Jlaall qus) 5 Gud g Baraal) Jlaal) cus) 5 cpa Agiilal) cilal) ) Glua aag 41 Las

JJ3LAS
Al b

Ayl da) U Lgs 7 ancal) Aailly g jla (o ¥ Al ) 93 JSI Al da) Y Gileas 22y
Jyaad) ol Al g
all ALEIY) aUatl Ao gi A& ASCE 7-10 Table12.12-1 2581 (8 293 o J 522 (e Wgule
Jyaadl 18
olia) e ga
oh sldiiall g 7 gacsal) Ailal) daf Y1 dad 0 22 Jgaad) 138 (g
Aa=0.02+hs: for Risk Category 11
Gl gl ) o8 B s R

Table 12.12-1 Allowable Story Drift, A,**

Risk Category
Structure TorIl I v

Structures, other than masonry shear wall structures, 4 stories or less above the base as 0.025h.° 0.020h,, 0.015h,
defined in Section 11.2, with interior walls, partitions, ceilings, and exterior wall systems

that have been designed to accommodate the story drifts.

Masonry cantilever shear wall structures? 0.0104,, 0.010h,, 0.010h,
Other masonry shear wall structures 0.007h,, 0.007h,, 0.007h,,
All other structures 0.020h,, 0.015h,, 0.010k,,

“h.. is the story height below Level x.

*For seismic force-resisting systems comprised solely of moment frames in Seismic Design Categories D, E, and F, the allowable story drift shall

comply with the requirements of Section 12.12.1.1.

“There shall be no drift limit for single-story structures with interior walls, partitions, ceilings, and exterior wall systems that have been designed
to accommodate the story drifts. The structure separation requirement of Section 12.12.3 is not waived.
“Structures in which the basic structural system consists of masonry shear walls designed as vertical elements cantilevered from their base or
foundation support which are so constructed that moment transfer between shear walls (coupling) is negligible.
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Glal Y juSi 8 g ma Ao (ASCE 7-10 sec. 12.9.4.2) i) yaly; 4k5als
ALY el 868 (a 0.85%0 (v JB) AsSsalisal) (il 3 68 cuils 13) s
Cra il Al By S atewy 43l Lae (8Y) (all) 568 s ie 4dld mal ) B
O AN Lac 8l (all) 3 g8 i ol 4B A) aad Gilaad) AL) (e g e Y Lgiasa

O e 58 Lle Juaada Al sl 3Y)

Buke clal W) 098 Saalial) Julail) 8 (Robot) <ig ) gealie Arddaadle
(Cd) 4139 i Jalaa (B 4 e LY (D) Lije o clal ) oo
sCualady) M 48, Ual) cilad 33 grua g3 olial Jghaall g

X-Direction
story h 5x(mm) A(mm) Aal check
1 4000 16.11 16.11 80 ok
2 4000 25.62 9.51 80 ok
3 4000 30.29 4.67 80 ok
4 4000 36.59 6.3 80 ok
5 4000 43.37 6.78 80 ok
6 4000 50.11 6.74 80 ok
7 3200 53.05 2.94 64 ok
8 3200 56.04 2.99 64 ok
9 3200 58.66 2.62 64 ok
10 3200 61.11 2.45 64 ok
11 3200 63.23 2.12 64 ok
12 3200 67.3 4.07 64 ok

VY'Y



[ UBILJIl . sabsll ol

N

J

Y-Direction
story h Sy(mm) A(mm) Aall check
1 4000 6.78 6.78 80 ok
2 4000 12.85 6.07 80 ok
3 4000 18.8 5.95 80 ok
4 4000 25.25 6.45 80 ok
5 4000 31.53 6.28 80 ok
6 4000 37.49 5.96 80 ok
7 3200 411 3.61 64 ok
8 3200 44.49 3.39 64 ok
9 3200 47.44 2.95 64 ok
10 3200 50.14 2.7 64 ok
11 3200 52.62 2.48 64 ok
12 3200 55.61 2.99 64 ok

p93e crtudy Sl 3Y1 ol pilig Balll Adas ¥ (ye iS5y Audlin] 558 (P-A)II deyd Jias
Byl Jalons of JasSUN g ludly ayady « dadsyhl ol § Zaglall poliall e 2ugsls
L ap9 Auipdl pg3adl J1 Augilidl o giadl (pe %) ¢ Sl ¥ Audy L jaang (sl

Al el (adg (0) 5,0

M secondary

ex Mprimary
Where:
Mprimary = V, X h; and Msecondary = Py X Apgy
Miotal = Msp + Mg
Bx — PxAMx
Vxhi

(X)) L) (B g utall Gildal) Ay ) i Jalaa = g,
J(AES) ica pid) ug el Gl G5 = P,

J(X) sladd) A dpiladl (s g8l At A8yl daI W) =
gl Gildal) G guda 2o (Al (2Bl 58 = P,
.wJJJAM &Ud\ 5\.\’%1 = h;
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W[ PARES] JLs

Check For P Delta Effects
X-Direction
Name PKN) | A(mm) | FX(kN) |h(m) 0% 9max% | check
no
Story1 | 209757 | 1611 | 2042921 | 4 | o0.000918942 | OTIL | eey
no
Story2 | 213812 | 951 | 1980136 | 4 | 0.000570486 | O heeq
no
Story3 | 212051 | 4.67 | 18804.26 | 4 | 0.000292569 | ML eeq
no
Story4 | 213812 | 63 | 176828 | 4 | 0000423203 | QML eeyg
no
Story 5 | 21439.97 | 6.78 | 1634571 | 4 | 0.000494058 | ML eeq
no
Story6 | 213812 | 6.74 | 1477197 | 4 | o0.000541977 | Ol | ey
no
Story 7 | 20291 294 | 1297600 | 32 | 000031926 | QML eeg
no
Story 8 | 20467 299 | 111414 | 32 | 0000381437 | QML aeq
no
Story9 | 20529 262 | 916458 | 32 | 0000407562 | QML heeq
no
Story 10 | 20529 245 | 706474 | 32 | 0000494396 | OMHLL I ey
no
Story 11 | 20529 212 | 484914 | 32 | 000062327 | QML eeg
no
Story12 | 22064 | 4.07 | 285871 | 32 | 0002181454 | QML aey
Check For P Delta Effects
Y-Direction
Name P(KN) A(mm) FY (kN) h(m) 6% max% check
Story 1 | 209757 | 6.78 | 2042813 | 4 0.000386763 | 0.1111 | no need
Story 2 | 213812 | 6.07 | 200326 | 4 0.000359924 | 0.1111 | no need
Story 3 | 212051 | 595 | 1933211 | 4 0.000362581 | 0.1111 | no need
Story4 | 213812 | 6.45 | 18377.32 | 4 0.000416905 | 0.1111 | no need
Story 5 | 21439.97 | 628 | 1713607 | 4 0.000436516 | 0.1111 | no need
Story 6 | 213812 | 596 | 1562078 | 4 0.000453214 | 0.1111 | no need
Story7 | 20291 | 361 | 13861.97 | 3.2 0.000366964 | 0.1111 | no need
Story 8 | 20467 | 339 | 1201294 | 32 | 000040109 | 0.1111 | no need
Story9 | 20529 | 295 | 998256 | 3.2 0.000421294 | 0.1111 | no need
Story 10 | 20529 2.7 778287 | 3.2 0.000494572 | 0.1111 | no need
Story 11| 20529 | 248 | 541008 | 3.2 0.000653512 | 0.1111 | no need
Story 12 | 22064 | 2.99 | 284998 | 3.2 0.001607501 | 0.1111 | no need
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DAY il il gl Cuay aanal () quag BLida i o ASCE 7-10 Sec. 12.8.5 adiiacall 36Sl) (Jan,

Al

a3 s sima gl dad Gaua Lglua a3 2B AN g AN AS Al g Al ddlad) o g8l Lgad
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Al da glial) dgaad 1) 035 (s s8N eVl 3N Gy ok oo Adaglia aly O i F X 4:38Y) 3 81 e
=)

p 93 oluzt 35SI1 Lallac] (I &l Alalall 3 LeS sbidall o f38 AN QAN a 956 clua

Moverturning = F, Xh+z F; X h;
TN
cosaia o s (i34 = F,
Ldis gju&d\ég@\gguﬁu.\.bégl-ﬂ\@\'&ﬁ: F;
,oé.bejjd\gy:ad\gjuhl\u:\a‘gwm&@&a&m)\!\= h;
Jalsil Lasal) gl =

trb LaS Guat g Jalslly BLEAY ¢ 5 g9 (alaciig LaSal) o)) 530 o Jand Canii a g 56 a g ad) 038 a gl

MX—resisting = z Wi XXcmi

MY—resisting = z Wi XYemi
1) &
gl gl 039 = W,

(X) oLaT) (b ugptal) (Gl AL S e () Albsdl) = X
(V) 0aY) (B (g pdall (Gilal) AV 38 4a ) ABluall = Y, g

Al agiadl dhalg b ja o Cudlill) agie &3 Ladie AN A (al Ladall 59
2 IS el Jalay lld (8 yirg g DA
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Factor of Safty =

resisting

M overturning

dzaddal) 4 gl 4300 3050 cauS) Al e (8D S G Jglaa (B da U cliluall aran Jas Al S

>1.5

Jaall

.o S Lgi oS (0.9DLHE) <l

Check of Overturning MresistingMresisting
Name FX (KN) | h(m) Moverturning Wi(KN) Xi | Yi M(x) M(y)
Story 1 627.85 4 2511.4 20975.71159 21| 21| 440489.9 | 440489.9434
Story 2 997.1 8 7976.8 21381.21677 21| 21 | 449005.6 | 449005.5521
Story 3 1121.46 12 13457.52 21205.08116 21| 21| 445306.7 | 445306.7044
Story 4 1337.09 16 21393.44 21381.21677 21| 21 | 449005.6 | 449005.5521
Story 5 1573.74 20 31474.8 21439.92864 21| 21 | 450238.5 | 450238.5014
Story 6 1795.88 24 43101.12 21381.21677 21| 21 | 449005.6 | 449005.5521
Story 7 1834.69 | 27.2 49903.57 20291.12957 21|21 |426113.7 | 426113.7209
Story 8 1976.82 | 30.4 60095.33 20467.26419 21|21 |429812.5 | 429812.5481
Story 9 2099.84 | 33.6 70554.62 20529.12115 211214311115 | 431111.5441
Story 10 2215.6 36.8 81534.08 20529.12115 21121|431111.5| 431111.5441
Story 11 1990.43 40 79617.2 20529.12115 211214311115 | 431111.5441
Story 12 | 2858.71 | 43.2 123496.3 22064.04574 21|21 | 463345 | 463344.9606
Sum 585116.2 252174.1746 5295658 | 5295657.667
_ ZMresisting(x) __ 5295658
F.Syx direction = 3 Moverturning ~ 5851162 9.05= 1.5
Checked
F. Sy direction — L reststing ) = ZOSTOT 9.05> 1.5

Checked

Z Moverturning

585116.2

Sy Us Aoaluca 0985 o s JUIL S5 pllss (e Bylee Lis gydin 3 ot | allaid] (g0 fylas

é

3

daglia ‘3 S lHe¥s padll Gl o S 4S5Liw el REY o A8 25% 0 ST I Aaglan

A

‘55.5."
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X-Direction
Name FX (KN) FX to columns (kN) | FXto walls (kN) | Pr. Of Columns Pr. Of Wall
Story 1 | 20429.21 13068.01 7361.2 63.96728018 36.03271982
Story 2 | 19801.36 18984.38 816.98 95.87412178 4.125878223
Story 3 | 18804.26 20186.34 -1382.08 107.3498239 -7.349823923
Story 4 | 17682.8 17390.9 291.9 98.34924333 1.650756667
Story 5 | 16345.71 16114.27 231.44 98.58409332 1.415906681
Story 6 | 14771.97 13928.56 843.42 94.2904704 5.709597298
Story 7 | 12976.09 13806.3 -830.21 106.3979982 -6.397998164
Story 8 | 11141.4 10910.79 230.61 97.9301524 2.069847595
Story 9 | 9164.58 9257.36 -92.78 101.0123759 -1.012375908
Story
10 7064.74 6970.5 94.24 98.6660514 1.333948595
Story
11 4849.14 5270.43 -421.29 108.6879323 -8.687932293
Story
12 2522.4 2081.4 441 82.51665081 17.48334919
Y-Direction
Name FY (kN) FY to columns (kN) FY to walls (kN) | Pr. Of Columns Pr. Of Wall
Story 1 | 20428.13 5471.27 14956.86 26.7830193 73.2169807
Story 2 | 20032.6 16284.71 3747.89 81.2910456 18.7089544
Story 3 | 19332.11 17799.79 1532.32 92.07370535 7.926294647
Story 4 | 18377.32 16280.78 2096.54 88.5916989 11.4083011
Story 5 | 17136.07 15853.89 1282.18 92.51765428 7.482345719
Story 6 | 15620.78 13570.94 2049.84 86.87747987 13.12252013
Story 7 | 13861.97 15311.14 -1449.18 110.4542861 -10.45435822
Story 8 | 12012.94 11847.18 165.77 98.6201546 1.379928644
Story 9 | 9982.56 10872 -889.43 108.9099389 -8.909838759
Story
10 7782.87 8340.8 -557.93 107.1686923 -7.168692269
Story
11 5410.08 7139.69 -1729.62 131.9701372 -31.97032207
Story
12 2849.98 1903.97 946.01 66.80643373 33.19356627
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(Cast-in-place concrete (non prestressed)) & s b4 guan jgua

Sgay) A1

Cast-in-place concrete (prestressed) 4w gdsal) b 43 guan )y ¥
g

Precast concrete (manufactured under plant control conditions ) ) gﬁ é&d‘ (B K-U-““ BN ¥
.\L@A.Y‘ uzu.u Oess

Jo¥) g sl i U g pia (B Lgale alSi G guu (A1) ) puudl) e

do¥t £oill autt U g ot A Logle plStE chgu AW 4o



spaall s ganlall Jogll

mlnmﬂilil/lmﬁ'

{(ACI Code-14-3¢C18.6 Beams of SMRF) sgsall a3 (g8 82920 Laldlgs

(ACI-14 sec(20.6.1.3.1)) 3t
345 £ g8 Gua gl A aladil) s Alaad daladin) (Say AluA sl J8) aaay
i) A (ACI-14 56c(20.6.1.3.3))  Sga¥) dpa il L ga 4y guaal) Ll ALl

( Cast-in-place concrete (non prestressed)).
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o eledil) Bas Alaad daladind (Say Alud slad J8) 2y (ACT-11@ 7.7) 33l
o]l BT £ ol i gl

( Cast-in-place sga¥) syl L ga 4y guaal) Aludll (7.7.1 ) 4l 4
concrete(non prestressed))

i) galedll Luailly aa (40) B2a8¥) g geudl] dpnailly Alepd sl (8 o Jory
alilS) Hg il maledd (Stirrups). <l (Primary reinforcement)
. (ties) (3ueY) i) Lilal) cllay N 9 (Spirals) (Al suey)

) Al ALl (gl die daulia 3 guay Ala Al sl dlaw 33U 58 (ma gy (V.V. 1) i) A
L A9SH G &l ) Jualill 8 33 ) gl (gl Cilina) can gy Ad A g B3

Tt 5 (INSerts) duwgiall #15a¥) 5 dedl) wis Llany (s (V.V.V) L)
L oSl Gag ol ope Alidticall cilBlzaY) yhﬂw\

A 7.7.1) 38 B oy e oo Al Al sl daw 3abh ag (V.Y A)A B
(o Bos8%a Alu Al sUaall Ay 480 agidl g (Gapall ) Ga ) Jlada) 2ie(7.7.7
sl (e bl L)

(Connections) Juai (ghiia el idl o gaii (ACI-08@ 7.9 ) saw
. Gaskil) 4al (a

QS O g (Lsmadly BrasYS) ALY JGgll A ) ualinll Lol YY) (ghalia b - |
Clalie o (gl )i g (1) el Cup JalS g paiesal) galecil] o) 5 Sl y (5 ok
- Sty

4l Alu A aladiuly Juaiy) (ghlia B gy hil) (38 o)) Al - @

(Closed Ties) 4alia 4 aiwa cihay  aladindy o) (Concrete External)

. Dpaa SIS o) Agila as )

(ACI-08@ wia Jsi o ) guall Lalil) cila) 3y o Al T
sl )8.12

1l 8.12.1 ) cis g o Lpenll a5 g e ((T) Und) o oy Cuny
o ( Design Beam ) g3
previt

Vo)
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SR e sl 134 o g 6l ) Al alg ¥ Galall pn daf JLIA) A
s o laS Jalail) el el Cpa BA AL ) gual) daula g LaS (5 581 Cillalaiiall
asdiwal) (analysis 2016 ROBOT structural)

Example 1: Beam (2099) :

i = 5}‘/7
D\\‘/i\ f ” %\\
W\‘Q \4’5)!// /
' \/g
i ‘\v’ ‘% \Q@A

& :l/ \m/ &8 S

wMx 0.2kNm
Max=0.75
Min=-0.75

Cases: 103 (1.2DL+1.6LL

sUa| 0% babeds ( Bending Moment Diagram )
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o]
©
©
~
B
\ooga |
e
\é / My. 50kNi
/ d m
™ Max=140.91
fb Min=-276.68
X Cases: 103 (1.2DL+1.6LL)
aare Lo g 3D 4.00m - Story

# Given:
max M, _,e) = —276.68 kN.m

max My, 1ye) = 140.91 kN.m
V, =232.37 kN
T, =M, = 0kN

Section (600 x 300 mm) a Hidden

Beam
L=7m

YoY
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[y =420Mpa f,=35Mpa
# Check design as beam or column:
F, = Pu = OKN
0.1Agf. = 0.1x300x600x35x1073
= 630 KN

P, <0.1Ag f. — The section is beam .

# Check design critical moment for Special moment resisting

frame according toACI Code-14section 18.6:;
1 — Check that :

M (,ve)at the face of joint
= 0.5 M _)at the face of joint

o M _yeat the joint
M (;ve)at the left joint =

2
—257.77
= > = —128.885 kN.m
. o M _yeat the joint
M (,ve)at the right joint = 5
—276.68
= 2 = —138.34 kN.m

2 — Check that
1

M at any point of section = Z Mmax at the face of joint

maxi{M M _
M (—ve)at the middle = { "Ze ve}
| -276.68

= —69.17 kN.
n m

maxiM . ,M_
M,ve)at the middle span > {M.ive, M_ye}

4
257.77
=~ - 64.4 kN.m

Yot
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=71.37kN.m <

My (+ve) —
172.98 kN.m ok

# Final design moment:

—276.68 _69.17 —257.77
138.34 140.91 128.885

# design for Moment:

M u(—ve)(KN.m)

Mu(+ve)(KN.m)

Right Face of joint:
Mu(—ve) = —-276.68KN.m

Assume 600x300 mm section
Assume Concrete Cover = 40 mm and @,16 mm ,#10

mm for stirrups
:dzh—cover—(bst—% = 600 — 40 —
10 — % — 542 mm
—_ M“
Ru = b x d2 .
276.68 x10
=> R, = —300X5:22 = 3.14 Mpa
_ Fc' 0.85 0.852 1.7 R,
Pa=F, | ' 0 Fc
_ 35 _ o 17x3.14) _
= Pa= 420(0'85 \/0'85 0.9x35 ) -
0.00886
Check of:
P min < Pa < P max
P min

( /35
Ixdzo = 0-00352

|
P min = maxg 1

20

NN
(=]

0.00333

N

Yoo
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Use ppin = 0.00352

_0.85 x B x . x (200
Po=0.85 X B¢ X Goo+1,

600 )

—0.852 x o2 x(
220 ~\600 + 420

= 0.03542
f, /
0.003 + /g

Pmax — X Pp

0.008 /

0.003 + 420/, 10000

= 0.008 X 0.03542

= 0.0226

P min = 0.00352 < pg = 0.00886 < p nax
= 0.0226
= Usep =0.00886

A; = pg xbxd =0.00886x300x 542
= 1440.64 mm?*

USE 3025 mm One Layers
Agprov = 1472.6 mm?

The New Depth is:
S
d=h—c.c—@s—ﬂb—z

25
:600—40—10—7
= 537.5 mm

# Check of @:
Afy,  1472.6 %420

~0.85f.b  0.85 %35 + 300

_a _69.3_86625
=3, 08 %6 mm

= 69.3 mm

a

C

Yol



d-c, 0.003=2372-86:625 143 _0.0156
= * = E3 =
£t ' 86.625 ' '
g >0.005 -~ @=0.9

# Check beam capacity dM,;:
a
oM, =@ xAsxf,(d _E)
@M,
= 0.9x1472.6x420 (537. 5

69.3
- ) x107%=279.91 KN.m
@M, = 279.91 KN.m > M,,
= 276.68 KN.m ok
@M, > M, Adequate

# Check Economic:
D 276.68

C_ 279.91

# Check of Spacing Between Bars:

_b-2cc—20,—n@, 300-2+40—2+10—3+25
B n—1 B 3—-1
= 62.5 mm

=0.988< 1 Very economic

S

$=62.5> ¢, or 25mm -~ 0K

Al X s >

(SMRF) 4aldll i oyl alai 3 35Sl 4ag ddhia ;gé (A @L..m Aty
(ACI Code-14-section18.6.3 (d)) 28l clal 5l lo Us g pda (A dadiiecal)
poad) ciual (g glud dua gall agjall daglia B 3uS ,l) dag die dudld) agjal) Aldaia laas

1 LS Masaatll gé 3680 clatlata Gl dilad) Gilad) gé SU13 Uaa g LaS Adlud)

M (,ve)at the face of joint
= 0.5M _)at the face of joint

=My (4ve) = 138.34(KN. m)

YoV



Ru = My
b x d? ]
138.34 x10
= Ru = 300xsarsz — 16 Mpa
Find Reinforcement Ratio:
Assume (3=0.9
Fc' 0.85 0.852 1.7R,
Pd=F, | ™ ' o Fc'
_ 35 B 2 17x16)\ _
= Pq = 420<0.85 \/0.85 0.9x35> =

0.00437

Check ofreinforcement ratio:

pa =0.00437 < p pnin = 0.00352

= Use pgq = 0.00352

A; = pg xbxd =0.00437x300x537.5
= 704.7 mm?

USE 2 925 mm Two Layers

Agprov = 981.7 m?

S
d=h—C.C—QS—Qb—E

25
=600—-40—-10 — —

2
= 537.5mm
# Check of O:

_ Ay, 98L7.420
4=0.85f.b 0.85+%35:300 ~-mm

_a_462__
C_Bl_ 0.8 = ./ mm

d—c 537.5—57.7

£ = +0.003 = ===+ 0.003 = 0.0249

g >0.005 - =009

YoA
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# Check beam capacity @M,
oM, =@ xAsxf,(d —;)
@M,

= 0.9x981.7x420 (537. 5

46.2
5 ) x107° =190.9 KN.m

OM, = 190.9KN.m > M,
= 138.34KN.m ok

@M, > M,, Adequate

# Check Economic:

138.34

1909 - 0.724<1 economic

D—
==

4 Check of Spacing Between Bars:

_b—2c.c—20,—ng,

S
n—1
_300—2*40—2*10—2*25
B 2 -1
=150 mm
S =150 > @, or 25mm - 0K

@ design for Bottom Moment M, ye):

middle of Span:
My(sve) = 140.91 KN.m

For positive moment the section will be designed
as a T Section.
1 7000

—=——=583.3 mm
bs = The Least Of {4 12
Center To Center = 3500 mm
6t=6+x300 =1300 mm

sob, = 583.3 mm

25
d=600—40—10—7=537.5mm

Yod
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Check The Beam Flange Capacity To Determine T or
Rectangular Section @M.

t
OM,; = @ + 0.85f /byt (d _ Ef)

=0.9%0.85%35%583.3 300

300
* (537.5 - ) * 107 = 1815.6 KN.m

M,s = 1815.6 KN.m > My(,,) = 140.91 KN.m
. 0 big rectangular section

M
Ru=—"2" >
. bxd
140.91x10
583.3x537.52 0.836 Mpa
Find Reinforcement Ratio.
Assume (3=0.9

=> R, =

1.7 R,
@ Fc'

Fc'
pa=—| 0.85— [0.852 -
Fy

420 0.9x35
0.0022

>  pa= 3—5( 0.85 — \/0.852 - —”X"'B“) =

Check of:

P min < Pd < P max

——....ACI code318 — 14 - (18.6.3)
P min = Max
....ACI code318 — 14 - (18.6.3)

=0.00352

P min = max4

——~=0.00333

Use ppin = 0.00352

f 600
Pp=0.85XB X=X |—

f, " \600 +f,

—0852><35><( 600 )
o 420~ \600 + 420

=0.03542

Yo
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f
0.003 + Y/ES\

|><Pb

Pmax = |\ 0.008

420
_ (0003 + /200000
0.008

)X 0.03542

=0.022
Pa = 0.0022 < p pin = 0.00352
= Use pq = 0.00352

As = pg xbxd =0.00352x583.3x537.5
= 1103.6 mm?
USE 3 325 mm One Layers
A prov = 1473 mm?

# Check Beam Capacity OM, .

Ay, 1473420
~ 0.85fyb 0.85%35%583.3

a 35.6 P
OM,, = BA,f, (d - ) = 0.9+ 1473 + 420 « (537.5 -= )* 10

= 35.6 mm

a

=289.4 KN.m
Check economic:
D_14091 0.486 <1 economic
C 289.4
Check of spacing between bars.
g_b—2cc—20,—nf, 300-2+40-2+10-3+25
B n—1 B 3 -
= 62.5 mm
S =62.5 mm > @, or 25mm ~ 0K

39S cildal i) b padl janl) Ciualiia dllale B Ua (5 shal) Gullud) padedll daudlly
L o) a8 Ji5 Y Ll ag e Labd (ACI Code-14-section18.6.3 (d))
trh LS a g e

max{M, ., M_
M _ye)at the middle = { +;e ve}

= M(_yeat the middle = —69.17 (KN.m)

f
B, =0.85—-= 5 x.05 =0.85 — x.05=0.8

AR



fe 35 _ 4 00352
Pmin =43¢, " 24+420
= ——— | x 0. * $— k| —m83 ———
Pmax = | g, 008 17, 600+,
420
0.003 + 5o
- 200000 |, o g5 4 0.8 >
0.008 420
( 600 ) 0.02125
x| ——— ) =0.
(600 + 420
25
d = 600-40-10 - > = 537.5 mm
69.17 x10°
= Ry = 300 x 537.52 = 0.79Mpa
Fc' 0.85 lo.gsz_ 17 R
Pa=F, | ™ ' 0 Fc
_ 2 17x079) _
= Pa = 420(0 85— \[O 85" — ox3s ) -
0.00212

Check ofreinforcement ratio:

Pq = 0.00212 < p uin = 0.00352
= Use pgq = 0.00352

A, = pg xbxd =0.00352x300x537.5 = 567.4 mm?
= USE 2 325 mm One Layer

Agprov = 981.74 mm?

# Check Beam Capacity dM,;:

__ Ay, 98174-420
4=0.85f.b 0.85+%35:300 ~-mm
46.2)

a
oM, = PAf, (d - E) = 0.9« 981.74 * 420 (537. 5 ———~
1076 = 190.9 KN.m

Check Economic:

=—_=0.36<1 economic

D 69.17
C 190.9

Check of Spacing Between Bars:

1y
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_b-2cc—20;—n@, 300—2x40—2+10—2%25

S n—1 2-1
=150 mm
S =150 > @, or 25mm -~ 0K

# Check of Spacing between Bars and b ;,,:

@y = 25 mm
25 mm «—
bpin=n0,+(m—-1) XS + 20, + 2 cover concrete

buin =3%x25+(3-1)x62.5+2x10+2 x40 = 300 mm
=300mm - OK

S= max{

# Design for shear:

Vultimate == 232 37 kN
VAT,0,0)ald) & el drasanat) 5 gl dunilly 3 51 cullaial 18
Designshear force)
(Aaldd) i Uyl A ) guuadly dualilic

Ve :\.AJM\ ALaldl) Q\Jl.h‘ﬁl udl) Sﬂcejﬂ
ASL=ASR

a
ﬂMu(—)veL = ﬂASX FyX(d —E)
As = 1472.6 mm?

69.3
@My yver = 0.9x1472.6 x 420 X (537.5 - T)x10-6

=279.91 KN.m
> My jer = ——>—=311KN.m

Vu = et Vultimate

Where:
_ Mn(—)veL + Mn(+)veR
1,
311+ 311 _

6.2
100.3 KN

Vultimate = 232.37 KN
Given

= V.

Vu = Ve + Vultimate

=V, = 100.3 +232.37 =332.67 KN

yay



V, 332.67

—= = 166.335 KN

2 2 v

V., = 100.3 <?u =166.335 KN
So pVec # O

Check If There is need for Shear Design.

Fc’
6

V35
= @V, = 0.75x e x300x537.5x10 3 =119.2 KN

xbd

V, > — We Need Shear Reinforcement

20V.=2x119.2 = 238.4 kN
Vs=Vyu-0Vc=332.67-119.2 =213.47 KN
@Vs 213.47 284. 6 KN
® 075 O
Check If The Section is Sufficient For Shear:
The section is sufficient if:

2

Vs =

V, <
2v/35
3

f.
3°bwd

*300 *537.5 1073 = 635.98 KN

2./f.
Vs = 284.6 KN < — *b,d = 635.98 KN
so the section is sufficient

# Design of Stirrups:

Avxf,xd
Vs
T
Av = ZX(Z x 10%) = 157.08 mm?
_ 157.08x420x537.5

=S

=85 284.6 x10°3 =124.6 mm
S1 =124.6 mm
(d JE
. ji if v, < 3" b, d
7 d o
g if Vs > 5" bud
f. V35
3° byd =— +300 +537.5+10°3 = 317.99 KN
o
V, =284.6 KN < 3“ b, d = 317.99 KN

_d_5375
2=5="% = . mm

%4
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S3

= The Smalest of

Then S, = 268.75 mm

(A 2*3*102*420
yt 4
= = 628.
{l 0.35b,, 0.35 300 628.3 mm
2*%*102*420
=513.9 mm

K0.062ﬁbw " 0.062 V35 300

Then S; = 513.9 mm
= S, used is the smallest of :

54 =

= smallest of <

\

d
1=

S = is the Smallest of

537.5
=134.4 mm

6x0sp, =6 X25=150mm  ACI318 — 14 (18.6.4.3)

24XBggirrup = 24 X 10 = 240 mm

150 mm
Then S, = 134.4 mm

S =124.6 mm
S, =268.75m
S3 =51.9mm
S4 =134.4 mm

Then S= 124.6 mm = 125 mm

Use S = 85 mmdistributed at distance = 2d from the

face of the supports
. ACI 318 — 14 (18.6.4(a))

The first stirrup is placed at 50mmfrom the face of

support

. ACI318 — 14 (8.6.4.3)

# Design for Torsion:

T, = 0.7 KN.m

Check If There Is Need for Torsion Design:

We need design for torsion If:

>
Tu 2 12

P

oA/t (AZ

"") @3=0.75 : A

cp

=1 (for normal concrete)
Agp = hb = 600 * 300 = 180000 mm?
P =2(h+p)=2%(600+300) =1800 mm

\lo
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ﬂh\/f—cr* A%\ _0.75+1+V35 (1800007\
12 PZ, 12 1800
= 7KN.m

oA (A%,
T, = 0.7KN.m < —o—« 7 =7KN.m

So We Dont Need Design for Torsion
4 Check for flexural Cracks:

Spax = 380 (Zfs") ~2.5C. < 300 (28")

fs
05 (10.6.4)
Where:

. ACICode 318 —

f, =3 x fy = x 420 = 280 MPa

C. = cover + Bgrrup + @= 40 + 10 +22—5 =

62.5 mm
280

Smax = 380 (ﬁ) — (2.5 % 62.5) = 223.75 mm

< 300 (280)—300
< X \380) = mm

S0 Siax = 225 mm

by, — 2 cover — 2(Z)stirrup — N0y
= Sact =

n—1
_300—2><40—2><10—3><25_625
= G-1 = 62.5 mm

Sact < Smax OK

P R TN YWE IR PYN
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asaail) b daddiicall 48 ) v/

(ACI Code-14 Columns of special moment frames)sw\l\ poaatl i) jid) v

( ACI Code-14-3ec18.8 Joints of SMRF) ) araual Cidal jid) v/
AL ghat) sy v/

Aadail) Jia) v

daas ) pralud Jylaa v/
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.1_
=
X

Byduo 413 dice ity dig 100% plative (555 ¥ Buas¥l iyig Baebai o
293¢ Lese zis(Eccentricity)
2aill S50 adge § i bouie s oSoy pladll §53g2gdl il yall

il 3850 adga § pi Jbliae JSChy Jolall mludd! ase5 puie
s9sud) e aaill 4dylall Buas!
Lalas Alaill jemd! s Al § audassl Bias]
Ladd | yoe Jsb e Jlea¥l cuS1,5 L8|

Upper
Column
—
Floor slab
\\ End
» P
5 Neo <beam_
Lower
@ Column

F ion \
(footing)

Plastic
centroid

Reflagfil xygdegll

9l oda o3 OIS T uelgall J) Ladll o JLeo¥l a5 5 Bias¥l (e ouol¥l (2yid! o

At Il Ala2 Ll goall Jommtl guutty S poiang ( po3e — pad o8 — Ay $95 )

gaadl 3850 385809 alls Anlls Goil (oran 9SG 290 dngs ¥ adlodl 3 Sy
e b lda

s Bt sges o

AN £ o) JHUE g Lib g Lgd Adlide Ciliial g BaasY) (e 15 Bae Gllia
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Gl 08 Bk Lgaledd 1989 Jibaiana g) g 0 Lgadaia 065 (A (R
(IS s (Tied) §lshls sy

(Spiral column): s g3xtf suec
Al ghan any 138 9 A ghall aladil) Joa g3 JSdy LSl auda gt Lia g
JOAN) Alas | Jyshl) ageall zlai¥l g dBladll AU (e Jliyg dgarll )
).

(Composite column):as,ti sy
Qld 8 (8N e gl g3 waal) (e agas o (o giad Al BaasY) A g
JSA) (B LaS (e g (A ohs gl ang L) (5 98y 5 (Al A pUall)
)-&(

Ties Spiral
A
5 Combination
Typir/:ally 300 - 400 mm Typically 50 - 75 mm
B A ——71 i Spiral
L —1 | \

| T
cE’_——_:I
c:______—:-:_.
1

(a) Tied column (b) Spirally reinforced (c) Composite column
column

rJddl) dagad Cuwa ;LG

(Short column) 5 uadll 5oesY!
b2 1 gzl Blaoyiell Juog (g1 15bI Raglie cotuns dusassy 8 sy Jdeds 1

IS

(wadYl

YWY



Enall gelall Jusll

:(Long or slender column) :a skl s.ce!
byl Jguag Jud zlas¥ ham cus zlad¥l deudsy o y94as Jids S| 29
(owad¥ ol I wsusdly

Lta Blas ) (pa Badria JLSE) da g dua JSAY uwa ¢ WG

g A

g
el
el

S Cpa W 1€ 5 b adall) A .
© paas Yl Jaand EVA o Lyl

‘(pure axial compression) 4 sa Sd 5 &l Ak pal) 3y
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G.M al) s dalowa
(0.7) 5 48 ghaall 50a3(0.65) Ligbos 3 53 o2l g da glial) Ladd Jalaa
A g siad) saaed
(Axial compression with small eccentricity) b _stua dal ) 2 d 9aa 5 Al M}.A\ XS
LS Lo 5 68l (i e () 9S JalS pdallall o) dua Ay s g (5 0BT (e Ad) o 3 ganl) aanay Al s p (8

438 a0 il JAN) g s )99 Jaad [ jaa gae ) o Jalag g 3 gand) B Aa ganee 4l Y 028 )
32aeM (0.85) 9 A8 shaall s2eeM ¢ = (0.8) st un (audds Jalaa JS4 Jee=(15+0.03h) Ll

EPRIEN]
T P, =085F (A ,-A,) +1 A
U_A1 Ag—c b
M| | Where:
k h : Py, = maximum nominal strength for concentrically loaded
IP" l short column
'[ f'c = concrete strength
A, = gross area of section =b h

J] 1:| \ A= total area of longitudinal reinforcement = A, +A,
ARRRRRRRRRARRR RN} f, = steelyield strength

]
= : = Note :
C,=f,A; | C3=fyA
; _,0 85 f © Y This equation is also in agreement with the
170857 (A~ A rectangular stress block assumptions where the
entire cross section is subject to a failure compressive

strain of 0.003.

dﬂ
v

Case 2: P_=0.8 P-

s osaall saa) Je dal ) o a9 5 68l dua pal) BaasY)-

YVvY
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s S aatiny g Jldl) O g5 A3 iy Alad) o2 ‘;JJ.AY‘ 25l Jea ale Agsa
: Als(e) 4338 U

7, (8.11) oss
. Baecol Jatall isda
Fy(e=0)
Laleant 28
Lealt Compression Failure
Sasaall
e<ep
colsialt Jzal
<«——— Balanced Failure
e=ep
A g ety
Tension Failure
e>ep
daVl e M (e=w) M,

(Balance condition): &) siell J&dl Al
003 Joal) ddhaia B 4l uabl 8 i) J gea g9 JEAN Cuaag Aad) oda A
3 haal) dihaia A pdodll Laa Laly £ gadl) dga) ) A&l dilale b aaad) Juagg
G8S
oy adeadl) Qs g Al A B S8 Gany Ml g gadd) dlga) ) duas ol ol Jag

Compression

contral
e 6 = 0.003
— d” e=ep d f/E; + 0.003
MN.A Plastic centroid
T[4 i '@ = C, = 600 d M.
b | AL e n =By 5 f, + 600
_L - - Force equilibrivm reguires :
[:ﬂd-‘.l:’jE- 5 & Pb=Cc+Cs-T
I\_ Where :
i €’ _ C. = 0.85f’ab = 0.85%, B,cyb
‘ : : Eq,= 0.003 C = A
—d ) r T = A.f,
: Actual stresé distribution JTaking momernits about the plfastic centroid
oo T l P, e, = Cd-a/2-d”)+ C_(d-d’-d”} + Td”
T=A1, ol le. Pn=Pn Both equations may be solved to obtain

cﬁéﬁ\ | a=Bsen | P, and e,
(5=1/E Y.yt Jaiii(c=c b) Al s(e=e b)

YW
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e Ghaall ajall (s Ladie Allid g 3 S 43S a0 dagd ()60 Ladie i (o<

3 gand)

aalall alina (598 (Al g B piua ghad (98 Eua &y saall BRI A e S
Ul e

O J@ Ad) ddhia & yaal) £ el Jd8 Uaay o) ) oai Lea 24 CilalgaY
Jlediy) Juay

(3l dihaia A& maladll yaad Jdd) 0909 0.003 ) bl ddhia 8
€S > €y )

o Gy al bial) ddhis & yaal) Ladn(pn<pb) s(e>eb) s (c<ch) Cissis
g yaidll

(ss’ <Eey),

o) (S Baee ) (e £ il 13a (B Al N (g gBlL Ad e B S a9 3ad) (98T
e gl

AEal) yaal) & guad

Compression
control
Balanced

Tension
control

M,

Force equilibrium :
P,=C.,+C,-T

Where :
C., = 0.85f ab = 0.85f/B,¢cb
C, = A/f

] :.— C _’{ d'

= T = Af,
i al g, = 0.003

: Pn

Taking moments about the plastic centroid

: ml‘"' ||| Pn e = Cc(d'aIZ'd”) + Cs(d_d,_d,,) + Td”

T=Af, o, e,

O () ot 4538 el () 55 Ladic 138 Cuaay g Jauall g8 aSaliall JE&N 959
UR A (b A éhu\eﬁa.ngjszmdmgjejd!&A:\.\'JGAEJ,&S%JM\D&\

\Vo
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Lain 0.003 ) ucal) diaia B dan JA) AL 8 JLadi) Juay 12 g Jiua algay

al
Lzl Aikia 8 aB) gl yaal) Laly £ il dga) ) &) ddkia 8yl Juay

Jay
S(C>c b) s (e<e b) OsSs 9 Ala ALl adighy JEBN Eiaay g £ guadl) dga) I
(p N max>p N>p b) .0

l IR =N I T

h
1 f
d"
& —®- 7 éioA—-—~
, r

]

!
d o—-—l-w——. Al
A
T

pc. | €T

Case 3: Compression controls, P, > P),

(pure flexure) tall ggyell lia kuszll-4

i pathy Ad) (g) Jadd eliad) ej}iubﬂd}ui\éhﬁadjs,guhﬂ XPP)
e AdlS Allad) o (B Jalayg o= (9809 (980 Ladie lld gy el

:r

:
JT

" | )
¢4+r#__
]

Case 6: Pure moment, P, =

(Biaxial Loading)csusa s 43S pa¥ o g8 il cial Jaal Al pall 32asY1-5

v
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dpasa Gy 9aal) gaal o Al Cuay 3 gant) adaila o d8uaa o g8 () o<5 Lia g
(M), (My)osala) b a6 ) (JSEY 8 LS cunlad) b &y 365a

A «(Biaxial Loading) £ (s 3aeY) odd apanal A Jluy p 48y ph aladiul)
Baasy) daglia cpa (380 LeDA (e cﬁ\%@@\whw%ﬁ
ABlall Lady Caalai) B agally Ay gaall (o 58l g ol die (p,) Lgland B a8

Al
1 1 1 1
—_— _I_ _
P, P, Puy P,,
O G
RN B a g3l g &y gaal) 5 5810 Al cad A0S 3 ganl) Aaglia = P,
ey = 0) GuSilatie (g)) sl agal) il cad asaall dagia =P,
ey = 0) 0sSiLaiie ((e,) sl (o agad) il ciad 3 pard) daglia = Pyy
ey = 0)(e, = 0) 0 cumg i &y ; gaall gl s a3 gand) Aaglia = P
:Q\_BAN.A

9@\éh&muafsggm@y\s&\oﬂug;mwd&yem
mjﬁé%Jﬂ\Sﬂ\JﬁuMJyd\ékﬁA:\.g&y%\~ doud oo JHI Y
B 4AN Ll Jlaa) Ay A3l Loyl 13 (§8a ate A g (P, > 0.1P, )bl

sAalll) d8Mal) aladi g ay 5 aall

o

1O ca

(X) v dss el a2l = M
(Y) s dos il a3l = M,
AX) ssna dsa pial) il cad aganll daglia = M,
() o33 s padl il il s gedl daglia = M,

S8 Lgd oy 5<s e¥a A ((Besler Reciprocal Method) 48 shall o8 aladiu) Juady ¥
(Tension Force) 236 ¢ 3 e 4 byl A4y saall

Sy paliad) BelS (e (giadll A Lgale aaiad Chger WY Agbilas ol 4Gy jhall i
sl LaS A8y jhall ol (A ) ghad Bany a g LD 13gd 9 clganlid g Ladlag) daad

ARAY
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ol Bale ) 9 ¢ plew o Ailaa

2o Mn
interaction
cunves

R

/N
\1.(\\\‘.\\! \ Mox

AN

wl

@

Al Gl B Lyand G o3 adallal) dlag) addiiedd o) ¢adalall Sl (i Al
A5
(Interaction Diagram) asiics 4y saall (s il g a g jadl 5 adaiall slay) ANy
il il 5 e (a5t el et ol
aladicd Ja yd (e (38T g () 18 4y ) gaal) B g8 da glial adallal) BeldS a3 g
(P, > 0.1P,,) Sew 2 48y b

Add (x) Bady) A aal) daglial (P, ) adalal) BelES by a gl

i () Bady) 2 ajal) daglial (P,,,) adalal) SpUS ciluaay o 6
psadl g &) gaall B gl) da glial 4418 adalal) BelES (o (gRALig slay o 4BV (Gabai
ATl b
ae Al A& Baaa day) (b)) 3 gad
2 3l Goiall gl ) Juai () ) ol gl

Plane at constant P, (oA

d contour

ACI Code-14 Columns of special ) fsss¥l guep sillsal o

(moment frames

Gl ey Baas] B (gl o) i) g cilallaia (18.7) ady Aid) 8 Sl ao)
A sl aglia ALL AT (ha s e JSET AN cagall daglial) dal Al

VYA
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J
alll sshy sUal) agle dagliay AdiSI3N (s sB) (o Lidall L (2 aty

ol LS oy saall o g1

< 18v.2 Dimensional limits:
Ha (83 5 Lay daldl) Y Swiﬁmﬁaﬂé(lgj_z_l) .a
JLY O e cadalall 38 ey ey asliena Jady (il ol el A}Aﬂ\éhlagédydé\ -\
.(300 mm) ¢=
(0. 8) O Adde ddatiad) sl ) 3 garll i el adalal) B juall) aad) dpud JESY -

%Ratio >0.4 (b

< 187v.3 Minimum Flexural of Columns:
12 (3 o Ly Aualdd) ) jUaY) Bases avanali oy (18.7.3.1) @

sAdalaal) (5823 ) Guag Baas ) A cliadY) a9 e daglia (18.7.3.2) -

M, >1.2ZM,,
Where:

XM ,,. = is sum of nominal flexural strengths of columns framing into
the joint, evaluated at the faces of the joint.

XM ,;, = is sum of nominal flexural strengths of the beams framing
into the joint, evaluated at the faces of the joint.

g Gl Saad) djgaall gl Ll Guaad U dgaad) daglia -
aaall) @ jlis ) gﬁ 53 palall Anuilal) ¢ g8l cilatad)

QAN Clagay Al ma AD) (685 (T section) Wadia Al jgwal) c B -
Al A Jgal) paal) ld 8 il g Baal) 4n g aie pUad) agje Ao
psrl dad o Jganll mlodl) (al Sl gl B (6.32) ) b LS i
il (B Al g sal (Bhlia (b gl Lgah 2ay (A A (B (M)

Laglia Jlad) quag cadal) saa) aie (18.7.3.2) Cbead) AR (38 ol 13) (18.7.3.3) -
doilal) daglial) g Beluadl clua A 3adal) ol dlatall dipluwa g Auilall 3 ganll
(18.14) i) 188 5 Lgaranal oy g (Liiall

+» 18v: Longitudinal reinforcement:

i) dalusa (1 %V ¢ s 8 4, (A shl) galad) dalss JE Y O i (18.7.4.1) -A
L7 NI SR EPRTL )
0.01A,< A, <0.06A,

yva
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J

& A ga Flnd T ge FLY) 2o JiE Y UKl 43 g3 e S duilly (18.7.4.2) -B
Al Jals

Ela) Jaa g 39S anu g ¢(18.2.7 and 18.2.8) Adaw giall il syl A maleddl) dsas
cMJﬁhdb&\MMu\%ﬂﬁc%ﬂ\ﬁw\mmgﬁbﬁ
.(18.75.2and 18.7.5.3) (i) (A alhiial) (gilday Lay o o) geabeacl) CifiS

++18.7.5 Transverse reinforcement:

(18.7.5.2 through 18.7.5.4) 383l (& aaall g o all raledill dda 568 i (18.7.5.1) .a
LE 08 cpila Ao Loyl o) gually 3aeeY) Juall Baie dag Oa (1) A DA
«(flexural yielding) W sUadl £ gad &igaad (il B Al adabal) A 4y ol
LU Adall) dilal) clal 3y Al ade Adal Jualda 068 g
sl G aSY) Al (g gbes JBYY Jo 1A [ J gl
p9JE £ yad g &3‘93..3 6.\3\ &h&d\ Ae gl (Jualy) baie da g e dg—arll Gae g
.(I- = h of column) o2& ¢Liady)
(- =%>< 1,) 25l e Alall Jghl) (waw b
(I =450mm) .C
h

1
l- > The largest value between E x 1,

450 mm

Al 3 gill Wldaa (un o) bl 09 O 2 (18.7.5.2) b

S Adjaia g) 3 ke Ligila Lal il g gil aal udall el Gadly ¢ ()
GOSN B gl g aladi) ol ¢ g Alidiiona g Aay g adiae CULS ) 4 i3 LS
N al 48 gSaall

el AR b by M (b i) Bl gl daiied) clill) el o) Gaa(b)
i) gl (B 4 ghal) (jlucall

UL Jla lgiy Lad Laaa el g Ay gladiall olaal] doy 5 AN dpda ) gl (C)
Ao iliCal) Aalia Al Aduial) sty ¢(25.7.2.2) ) Glallaia 38a3 ¢ Gaa 43 ghal)
Aganll ghl) abadl) A Q) g5 A0S 4l

Uy Aokl abedl) ¢ludad At (385 Aty A gal) g dagiiial) CULSD addind Laa (d)
Cpay Ul ajgi o glaly GIAllly (25.7.2.4) «(25.7.23) Cwdidd) B sl L e
sl Cpuda peil) (g

YA«
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A g Adld) CllS gae S aly Aol 4 ghal) luall) Alla by paindl b S, IS 2 LA
B Aasda g ol LaS da o VY0 oo AWK oS Ayl Sl Y duay (Al oS die (luall) oda
oY B gall ) aludl)

150 6 L Al Ablusal) Jglai Lasie Ablia) clllSy Aasda e (o alasindy e ¥ b
s aal) Gluaadl) cp 9 mm

osba) g bl ¢S dis Lnilad (py ¢(h,) Sl galedl) Bas 4545 a3 (2)
Jals de (350mm) ¢& 435 ¥ «(a crosstie or hoop leg) 4w i

biaa

-

:‘.SJJMS‘M‘ Sﬁwtﬂégﬂ‘J ‘(hOOpS

Pu> 0. 3f@Ag

or

fe>70 Mpa

Consecutive crossties engaging

the same longitudinal bar have

their 90-degree hooks on

Z—Aanz

opposite sides of columi

6dj, extension

‘-:MJ/[. [

Xy

xXj

[ 23iny
o o [V o o o/7 @
. Y
ll_ @ \0 [ )
x; X X
beq

The dimension x; from centerline to centerline of laterally

supported longitudinal bars is not to exceed 14 inches.

The term h,, used in Eq. (18.7.5.3) is taken as the largest
value of x;.

R18.7.5.2—Example of transverse
reinforcement in columns.

S Al (e (i o) adadil) as G 2oLl Al

< The smallest value of <

B

Z X Bmin diminsion in column

6®smallest longitudinal Bar using

3

=

L S. as calculated by: S- = 4 + (

¥ O @ (18.75.3) .a
A Al o Lash

14 — h,

)

(150MmMm) & 235 Y (.- 0 (152)) Malaall (o Ay puanall (5.) A 0585 Cuny

YA

.(100 mm) ¢& Jaivy
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J

Joaall B 38l cildluiall Why 0685 &) g (oua ) bl as 434S (18.7.5.4) b

Table 18.7.5.4—Transverse reinforcement for
columns of special moment frames

:(Table 18.7.5.4)

Transverse
reinforcement Conditions Applicable expressions
P, =034, and | Greater of 4 P
S:'=10,000pst | (@and () | 03 [—‘—1]_~' (a)
Aa Ty
A,/'sb, for p
rectilinear - . Greatest of 0.09 ®)
p Pu= 0345/ oF | (2), (). and e
Jo'= 10,000 ps1 2 (c)‘ -
02k k,—— (c
S 7. f’.A‘ ( )
P,=0.34, and | Greater of 4, P
S'=10,000 pst | (d) and (e) 0.45[__1]4 @
A, S
p, for spiral or L
circular hoop | P, = 03A. or Greatest 0.12 ©
£'>10,000psi | °f (@D (©). »
L‘ | . 035k H ®
T S

AMal) (e ceways (The concrete strength factor) &b Al A glia

_ [
ky = 250000

n;

- nl—Z

n

+0.6 >21.0

YAY

oo (18.7.5.4a)
(e g9 (confinement effectiveness factor) Jaae 2 = k-

e (18.7.5.4b)
3gad) waa Jga (bar bundles) Gleadll aja o) 4 ghall paladl) oludd aae 17, Jal Jiang

cilialf g UKl clice aladiuly Luila ludll) sy s3] Aagiioual) Jaby 1) 4d aadind o 31)
4330 AS jall da glaall

Al

A A8Sal)
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J:\g\l‘ (553 ‘.’-‘Qig‘ ‘5’5 JM‘J (lo) ;J'ej‘ @Sﬂ.\.' i Aie AM‘ djh C}‘“ (";“:‘w‘ 9‘39"3 Mlﬁ (18755)
§) Alle SIS aladindy (1, — o) Al Jodall 13gd e gealed (el g (18.7.5.1)

Lub 5 2oL il o £ 565 (25.7.2 through 25.7.4) o880 ciltlaila (3a5 uay 4y jla

AU al) (s Lagh hua¥) Aalll (0 2 35 Y cilblnay Lgd

A gl el fraw gual gl ) pa G -
150 mm 42 ¥

6Q)smallest longitudinal Bar using
S < The smallest value of

150 mm

dslea gA CileUadi) 45 g8a AuiLall paliny Juat o Paae i Al (18.7.56) .a
a8 g Lay L o b o)) o bl g Ol paad) Jia s LBIIY) ol sie jualial
AL 353

JalS Ao (18.7.5.2 through 18.7.5.4) A9kl (& daaall g o sad) padeadl) s 2398 @ (@
Wb S8 Al Baasy) Al B Beluad) B pUAN) Gigaia Jiudl (pa 3 gand) LG )
(PU> 0.1f,4,) (& R N @ 8l cal Banaal) 4y ) gaal) Jaiidal) 3 68
B A Lasaail) s BN Uls (B (0.257:4,) N (0.1f.4,) el 3345 G
SOV a gliall L&) AUAH (B da glial) Al 11 jualind) daglia 0
(£d) A8laca Beluad) B 4 ) jaiadd ¥ (5 980 @ puaind) B o ol galedill das ) cua (b
18,85, 25all W g (£g) Johal) g g cagand) (b Aok galeds jld sy J8Y) o
Baa Al paia) Qo dakaliall Gpaadl B Al el Al Al B (c
B e (fo) Adlasa jlandl adiia Jala B 3 gand) adaial qgllaal) (ua ad) alol)
SN Addi die 3 gaal) adaba B N gh malad jlab Sy

geledl) mas 4 ) el aag A yuand) € g 4 peaat) il BaasY) Jlal) daki (g
S e (300mm) Adluay (ubad) JA13 3 3 gand) adalial G gllaal) a gal)

agill W g saaall g (ou ol goledilly Jaaall Sl pdd) sladd) &5 Ladie (18.7.5.7) b
GUlS) o malud Baa 48La) aty (100mm) ¢& <(18.7.5.6 18.7.5.1, 18.7.5.5, and)
(300mMm) i ¥ cldlss; £ 555 «(100mMm) Solais ¥ skl aa (bl

YAY
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< 18.7.6 Shear Strength:
29 de Llua ahy (V) 4l (alll 348 (18.7.6.1 Design Force) .A
B aa gl ikl (B (M,,) psadl 55 o8 Aadlilly puadl (Ao (B o 5l
(P L 3 jisall 4y saal) Jaiiall
agidl B saaallg (Transverse reinforcement) ol mladll Saa 18.7.6.1.1) .B
ZEUl el dad 2B Y (V,) oad 898 daglial dgarll aanay O i ¢(18.7.5) Abilusl)
Al JS Ay aakall 8 Alaiall UaY) g Ikl i (M) poadl 5al daglia
.W|MM&GW\3M\M\UA§S\CP (Ve)uaﬁ\wdﬂ'i
+»18.7.6.2 Transverse reinforcement:
o LS agaadl Jsb (s (1) ddla DA g5l papd) maledl) waa (18.7.6.2.1) LA
a3 die (y, = 0) O ol L el daglial paay () g < Ao B (18.7.5.1) )
o) Cyada )
Laraail) all) daglia Ciuai (s gludi (18.7.6.1) 3841 B 4y gunall 43013150 ) 568 -9
(1) padal) & J8Y) e 4 gllaal)

:Aagl) cya JBI 151 iy AY) 2 (P,) dsend) o Banaal) Ay gaal) Sl 5 g8 - ¥
Pu < 0.05f:A,

(ACI Code-14-sec18.8 Joints of SMRF) sell ggami g syl sylyllya @

% 1882 General:

die Alghll )gual) bl Baa o dparaaill (98N s @y (18.8.2.1) LA
Gobud AA malud (ghlie A lady) clalgal of bl 58 Juady) sade dag
(1.25 f)

S Taa Bakal) Ay die adabiall jgmall gkl mladl) s B (188.22) B
AUll g cagandl e AN An gl A Gludall) odgd slaia) Jas aly J5Y) 3 genl) A g
Al B Alpall g 2dl) ddhaie B JaiaY) A A Jeagilly dlaiaY) Al oS
Aol (glhliad il (25.4.9) ) B 368 (e (18.8.5)

lellad) Baie da jgmall 4 a ghat) feladll (lucad gjxial e B8 (18.8.2.3) .C
] Al ghal) raledil) (laacal olady (g ) gal) dgard) dmy (98 O g BVl
LAl Al e JBY) o

s Al Dl ad) a8 pead) A dasiial) padud) Gludd pSi jhaB 5 e Yoo )

Qs Addd Dlu Al s A ) B dasdiioial) abeddl) ludad pSi jhd 5 e Y1 Y

VAL
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sseal) ol e dual o Ji o) e Y (h) Jual) BdBe (e (18.8.2.4) .D
agial) ALEY) aUBIH (e o jaS SaBal) o (adl) 98 Agig bakally (h) Jualal)
JY
Depth h of the joint is defined in Fig. R18.8.4. The
requirement on joint aspect ratio applies only to beams

that are designated as part of the seismic-force-resisting
system.

188.3 Transverse reinforcement

(o e Ll o (AN 35500 aa (381 g o)) g dall o al) abedl) ((18.8.3.1) -A
galedil) cilallaia pa (38955 Cuay (18752, 18753, 18.7.54, and 18.757) (&Y)
.(18.8.3.2) (AU Ai) A SBall L )

Lgie 38 Gase Jguas A Y1 clgall e dasi 5 atie Y @i UaY) b (18.8.3.2) -B
3daall g da ad) Balad) prabed b Balal) B 3 gandl (2 e (3/4) s SBY) o
Aaasl) Ciuai ) Aandds (e (Table 187.54) dsall (B (18.7.5.4) il 2
S uF O e (187.53) il B Bamall gl G il Al
.(150mm)

393 O g dgand) jalati Al Adghal) ) guad) el luall Luwdlly ((18.8.3.3) -C

Gl o a0 )gh agand) 3163 3y Lag Juai) dihaia B JAldie e gl

A 8 (18.6.4.3) X B9 ¢(18.6.4.4, and requirements of 18.6.4.2) gkl A& LaS
1A pealdil) Jaaldl dauds 65 LaS JLaiy) Sale ddaia ¢jludadl) jglad ade

Not greater than the smaller Transverse reinforcement through
the column to confine beam
of ezand 0.75¢ Direction of longitudinal reinforcement passing
analysis outside the column core
T ] 0

i_? L
1) I

I
I
L1
I
b ' e
w r
I
I
I
1

>

Note:
Transverse reinforcement in column above and
below the joint not shown for clarity

O
@,
I (U PRRp—
| o
>

SECTION A-A PLAN

gl ‘,ﬁ W] ej}ﬂ &dmﬂ\ (ahlia uﬁ «(18.8.3.4) -D
@ (headed deformed bars) Waplud (lusd adadii Al g
Ll Qomia ad) Ay (AUl JSA B LS Jlaty) Baie

YAo
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& (h of the joint) Adluey B3kal) lo) guda (8 3 ganll
el ALl ) dad Bas GRS Guag LaS (J8Y)
Ao ) Bakad) B L)

R18.8.3.4 This provision refers to a knee joint in which
beam reinforcement terminates with headed deformed
bars. Such joints require confinement of the headed beam
bars along the top face of the joint. This confinement can
be provided by either of:

(a) a column that extends above the
top of the joint.

(b) vertical reinforcement hooked
around the beam top reinforcing
bars and extending downward
into the joint in addition to the
column longitudinal
reinforcement.

Detailing guidance and design recommendations for
vertical

joint reinforcement may be found in ACI 352R.
4

Y

>£dt

~~— Bearing face of head

Fig. R25.4.4.2b—Headed deformed bar extended to far side of column core with anchorage
length that exceeds £dt.

|
Critical section \\:

| z Ly !
|

Fig. R25.4.4.2a-Development of headed deformed bars

YA
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1885 Shear Strength:

o oSl cilal il Gl () caa Bakal) B (1) draranalll Galll 38 (18.8.4.1) -A
1A J gaad)

Table 18.8.4.1—Nominal joint shear strength v,

Joint configuration V,
For joints confined by beams on all
four 200 /foA; @
faces®
For joints confined by beams on three 2]
faces or on two opposite faces! 150/ fc4;
For other cases 120/f ¢ A;

I Refer t0 18.8.4.2.
2 2 shall be 0.75 for lightweight concrete and 1.0 for normal weight concrete. 4; is
givenin 18.8.4.3.

ool Bakal) Sl Jlie¥) A& 3L (Table 18.8.4.1) (il Jgadl A (18.8.4.2) -B
s el (Jladl) Balal) o o Cpa gl A JBY) o juadl i e ¢ 9—Ss Ladie
429 O (h) mal) gL ) Ablusy Bainl) da g aie 48001 ) gl (o JEY) I 2al
Agial) b cltbial) aa (38 L geuad) Adi g (Balial) AuES LB SolES any Bakal)
.(18.6.2.1(b), 18.6.3.1, 18.6.4.2, 18.6.4.3, and 18.6.4.4)

18.8.4.2 In Table 18.8.4.1, a joint face is considered to be
confined by a beam if the beam width is at least three-
guarters of the effective joint width. Extensions of beams at
least one overall beam depth h beyond the joint face are
considered adequate for confining that joint face. Extensions

of beams shall satisfy 18.6.2.1(b), 18.6.3.1, 18.6.4.2, 18.6.4.3, and
18.6.4.4.

e 23 A gy A Suall il Aladl) 4ol gl dalowad) (18.8.4.3) -C
Baial) (a8 (58 Gud ¢ (A = begr X hjgjp,) 38 (Bas (e Juadl) il
GAr g O @2 Wa e ¢ (Bjoine = Neotumn) 290 L) (6 gl
g B Sl) 32089l gusal) Jluai) Alls £ L ¢ (b ey = beopumn) 2542
sCniadll Cp Lad ual) dal) caai Y dad g Bafall Juadl) (i ) 058
«(Byeam + hjpine) 338l L) + puadl (a8 -
Agead) quila ) Jyshall juadl g (e dga gand) Adlasal) Cinuza - ¥

YAY
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Effective joint

area, A;
Joint depth = h Effective
in plane of joint width= b + h
reinforcement =b + 2x
generating shear-

Note:
Effective area of joint for
forces in each direction

I | of framing is to be
considered separately.
/ Joint illustrated does not
. . meet conditions of
Direction of

. 18.8.3.2 and 18.8.4.1
forces generating necessary to be

shear considered confined

Reinforcement
generating shear—]

N b

because the beams do
not cover at least % of

the width of each of the
faces of the joint.

Fig. R18.8.4—Effective joint area

18385 Development length of bars in tension:

No ) kil dag (No 3=10 mm) ské e galedll W8y duwilly (18.85.1)-A
uad (gelhll) s (standard hook) dsddl) clisally dgiially (11=32mm
:(EQ. 18.8.5.1) 4Badl (1 £y, Adlusall

d

edh _ fy b

=Y 2> Eq.18.8.5.1
650 /f ¢ (Eq )

:M‘Gﬁﬁy‘w‘&&?‘&‘edhwﬁd‘%yﬁﬁ
0sY lal) Dl Al o > (8dp,, 0r 150 mm) -
Ol Addal Al Al . > (10dy,, or 190 mm ) -Y
Ll Al B V0 by Gl Aldd Llw Al B Vo gglud ) dad
sl A
cllliall W ol o)) quay ¢(headed deformed bars) gesbedl) (jludad 4lla & (18852) -B
LTl (25.4.4) ) cibllaia (Ui o g Al Glad Ala A g ¢(202.1.6) 2l B
S ) Bdy, @ sbed S o 0985 ) g gabedtl) (landad (G 3o L) ABLa

No ) Jkill iag (No 3=10 mm) ké e geledl) ,UaY daily (1885.3) -C

O iy Al Al pal) dagiiieaal) Gladadl) A B £, JaiaY) Adlua (11=32mm
sl il G SV Al JBY) o (S

YAA
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(@) 2.5 times the length in
accordance with 18.8.5.1 if
the depth of the concrete
cast in one lift beneath the
bar does not exceed 300
mm.

(b) 3.25 times the length in
accordance with 18.8.5.1 if
the depth of the concrete
cast in one lift beneath the
bar exceeds 300 mm.

dgandl 31 g8 A Jaas ) aag (Baal) Mo B g AN Aagiicial) poabdl) Uad) (18.8.5.4) -D
(0. %0 L gk ol caag Alld GRS Y AN oludall) Alla g ¢ kll uaind) )

R18.8.5.4 If the required straight embedment length of a
reinforcing bar extends beyond the confined volume of
concrete (as defined in 18.6.4, 18.7.5, or 18.8.3), the
required development length is increased on the premise
that the limiting bond stress outside the confined region is
less
than that inside.
Cam =1.6(€5— £4c) + €4
or
'Bdm = 16'£d - 0'6'gdc
Where:

- €4m 1s the required development length
if bar is not entirely embedded in
confined concrete

- €4 is the required development length
in tension for straight bar as defined in
18.8.5.3.

- 4. is the length of bar embedded in
confined concrete

epoxy-coated ) (mSsn) Sdlay htall mailudll maa aladdal A3 1Y (18855) -E
&) S22 (1885.1, 18853, and 18.8.5.4) Ailed) agill b Juai¥) d8lua (reinforcement
(25.432) 8 (25.4.2.4) (i) (A gaa A Clalaa B Lgy o 2

YASQ
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Table 25.4.3.2—Modification factors for development
of hooked bars in tension

Table 25.4.2.4—Modification factors for development
of deformed bars and deformed wires in tension

[IIThe first tie or stirrup shall enclose the bent portion of the hook within 24, of the

outside of the bend.

21d, 1s the nominal diameter of the hooked bar.

18.6.5 Shear strength

Value Modification Value of
Modification of factor Condition factor
factor Condition factor alitvweigh 075
- Lightweight concrete i
Lightweight Lightweight concrete 0.75 ) ) : : .
s Normalweight concrete 10 Lxght\:etght Lightweight conci;it;, where f, 1s In_atll:corclance
Epoxy-coated or zinc and epoxy dual- 12 spe'c with 19243
Epoxy coated reinforcement - Normalweight concrete 1.0
Ve Uncoated or @c—coated (galvanized) 1.0 Epoxy-coated or zinc and epoxy
reinforcement dual-coated reinforcement with clear LS
For No. 11 bar and smaller hooks with side cover less than 3dj or clear spacing ’
cover (normal to plane of hook) > 2-1/2 . 0.7 less than 6dj
Cover and for 90-degree hook with cover on bar ’ Epoxy!! E P - 1 e
Ye extension beyond hook > 2 in. POXy-coa Or Zinc and epoxy =
oth 1o Y coated reinforcement for all other 12
er . conditions
For 90-degree hook]: of No. 11 and smaller Uncoated or zinc-coated (galvanized) i
ars 5 o
(1) enclosed along {5 within ties or stir- reinforcement
rups!*] perpendicular to £ at s < 3ds, or Si No. 7 and larger bars 1.0
(2) enclosed along the bar extension 1ze
Confining | beyond hook including the bend within ties | g v, No. 6 and smaller bars and deformed 08
remforcement | or stirrups!!) perpendicular to £,,, at s < 3d, wires
&3] " -
v For 180-degree hooks of No. 11 and e 1220, O SRl Eous:
B - Castin ;
smaller bars enclosed along £ within ties OSitiongm crete plac?d below horizontal 1.3
or stirrups!! perpendicular to £, at 5 < 3d, P reinforcement
¥ Other 1.0
Other 1.0

['The product yyy, need not exceed 1.7.

9 e Wplaa Al (V,) dsareaill (alll 368 (18651 Design Force) .A
A Al g ) kT (& (M),) asad) g5 oo Al g puad) 8ok (B 058l

® we

dadlad) o 98U Ll al) Al palady) (B UY) da) ) oo

skl B iy (Transverse reinforcement) () gludll Ma (18.6.5.2) .B
Gl die (Y, = 0) O oalsdlh galll daglal aaay () G ¢(18.6.4) Adslud)
$ O] ks )
oalll daglia Ciual gglud AoV A A SRR B A gmaad) AN (alll B8 -
SBY e 4 sthal) dasaatl)
G BB JIIN @iy Y aa (P) Ssaal) i) o 4y gaadl kil B ¥

Pu<0.05f:4,

V4.

Al

1uadl) pasal ltlata s s ada . C
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Ve3 [
Cot i :
/—sr?el;r:m | t
Y | | “
., | |
V | Lo
ed _'—|_ ''''''''''' T'_
Mp:_/ F—ﬁ My,s + Mg ap_l Ly ]I_\[\_F
’P" Ve3,4=—P—“}Tp— . !
Fig. r18.6.5- Design shears for beams and columns
W, =1.2D+1.0L+0.28 Al ) SV Ayl o ading o(W,) o) B sl -
SEEREREE Al 2 g5adl e Al (all) 5 g8 ) (dnilad) Jlaal)
MP”U . 3“”“2 b 2 gl Jay Ladis Juasy (M) LRI gl oY
Vo Vor Olwal) (B 33Y) 4l Guay (125 f,) Y qeledd) was
Boam shear Clis A g delull ulie g lae juad) ilgd die G al)
Aslu)
dad jglady o)) Bygpmally sl Baaed (M) 4kl aglad) ¥
"”P””‘”m Lik JS By Baas¥ly ysmall sl sie L Salgiall agal)

Ll Gall) Aad e (1,) raraalll Galll Jiy Y J)salY)
Ladd) s dlee o
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s 9 3 gicall yil) As Uiy & o yhua odlayl cuilS 131) cyai(Jy shall 3 gand) i gay
Sdaa

-~

sy Lgde Enaal) b il g (slenderness ratio ) 43l 4 sa 13
Szl g ) Sl L Cun e ga Ay hall BaasY) Jdd B s 1 ) ¢
£l Jaall i (Critical stress) zoal) agay!

Jaladll e U ajall B 4y i g aa) o) Cpa suS) andlal Jalaa Slagls 48, glal) 138 Aaiad
oSl Jalaa ll3S g) Sk gl sl (2gan) £ i and ald e Y (S 1A, el
Aidia il ) Cpanda 3 gand) S 13la Alla CALAS 5) (g la(cisad 3 gaad) (IS 13) a g jall
)Bsia(

bada &

Bracing to Resist Hz. Loads

(ARfall Uy )JsY) Adlal)
.Q,Jl.“d\ hﬂ‘ éﬁaﬁ \.3\ Q,GA JLE}I\ J;AH

_XP A,

IA

0.05

u c

-.‘:0
DO @

(A8 ol ) Saat) 2o

Agilal) 368 oo il gilal Jiad g o o Al A3y ;A
Gl B Llad) 5680

Baial) 3S5a ) Buiad) 38 5 (ha Gl g Jsudall (4 grall 3 gand) Jsha ;L

-Jad) @) ghad
(k). A 3aa3 .
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A gand) d3lat agaas .

(O ).a0d) ppSi Jalaa il
(K ):dad yaaiiy gl

AU & ) avaalll ) 23 g (1) G J81 gl (g gbeati (k) dagd ¢y 985 Aifial) il jUaY) 88
walddlg [(sec. 10.12.1) 02] (b 205l Jadadiall (a odlag) (Saag (A =1 ) dasd
AUl ABlad) (e Jadl) Jghall Jalaa dag) (S cuflally

k=0.7+0.05(y,+w,) < 1

EI,
=)
c column
EI,
=(7)...

Wl Lol Jalas 1 E

W4 =

10 du
).w.‘z.“_gi Kywesl é‘d..” Jgeadll pe I:

C FSATL S e paling JIgill e yundl ol sg0all Jgbo 1/
LI SlEMa! e i gs (BT ) slineWl Bolus Lol

Beams 1=0351,
Columns /=070 1,
Walls-Untracked 1=075 1,

Walls-Cracked 1=0351,
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Flat plates and flat

1=0251,

slabs
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X-Direction
L
Story Pu V us C A check
1 22239.251 20429.21 4 | 16.11 | 0.004384 | non away
2 21491.788 19801.36 4 9.51 0.00258 non away
3 21212.336 18804.26 4 | 4.67 0.001317 | non away
4 21388.469 17682.8 4 6.3 0.001905 | non away
5 21447.182 16345.71 4 6.78 0.002224 | non away
6 21388.469 14771.97 4 6.74 0.00244 non away
7 20261.478 12976.09 | 3.2 | 2.94 0.001435 | non away
8 20437.612 111414 | 3.2| 2.99 0.001714 | non away
9 20499.468 916458 |3.2| 2.62 0.001831 | non away
Y-Direction
Story Pu V us Lc A check
1 22239.251 20428.13 4 6.78 | 0.001845 | non away
2 21491.788 20032.6 4 6.07 | 0.001628 | non away
3 21212.336 19332.11 4 5.95 | 0.001632 | non away
4 21388.469 18377.32 4 6.45 | 0.001877 | non away
5 21447.182 17136.07 4 6.28 | 0.001965 | non away
6 21388.469 15620.78 4 5.96 0.00204 | non away
7 20261.478 13861.97 | 3.2 | 3.61 | 0.001649 | non away
8 20437.612 12012.94 | 3.2 | 3.39 | 0.001802 | non away
9 20499.468 9982.56 3.2 | 295 | 0.001893 | non away
10 20499.469 7782.87 3.2 | 27 0.002222 | non away
11 20499.469 5410.08 3.2 | 248 | 0.002937 | non away
12 21609.391 2849.98 3.2 | 299 | 0.007085 | non away
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Pu = 5195.94 kN
M,, = 42.25KN.m
M, = 100.65KN.m

V., =39.99kN
fe =35 Mpa
fy =420 Mpa

# Check of Behavior of Design:

Check of Pu > 0.1f:4,

0.1f:A; = 0.1 X 35X 500 X 700 X 1073 = 1225 KN
Pu =5195.94 kN > 1225KN
= Member will design as Column

Check of Slenderness:

The frame is braced; this is based on previous calculation mentioned

before for

every story in the building, so:

kL, M,
—<34-12—<140
r Mz

Assume k =1 L, =4.37m

r=03h=0.3%x0.7=0.21m

1x4.37
0.21

=

=20.8
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100.65

34—-12 x =31.46 <40

~20.8<31.46 <40

= Column is a Short and Slenderness will be Neglected

# Calculate (e b) to know if tension controls or compression controls:

_ My, _ 100.65 KN.m

Y = oy 5195 KN x1000 = 19.36mm

= e

M,, 42.25KN.m

Pu ~ 5195 94kN ¥ 1000 = 8. 1mm

e, =
= ForM,, = 100.65 KN.m (3320mm):

20
d’=40+10+7=60mm

d = 700 — 60 = 640mm
. 700
d =T—60 = 290mm
Ag = Ay =3020mm = 942.47 mm?
_ M,, 100.65KN.m

Y Pu  5195.94 kN

e x1000 = 19.36 mm

Check if Tension or Compression Control:

C, — 6004 _ 600x640
"~ 600+f, 600+
b ™ 600+f, ~ 600+420

a, = 0.85C, =0.85x%x376.47 = 319.99 mm

=376.47 mm

319.99-60

Check fy = 600 (C”C—_bd’) = 600( 319.99

) = 504.37Mpa

= fo>fy = Use fy =f, =420Mpa

P, = 0.85f,a b+ Ay(f, — 0.85f;) — Asf,

P, = 0.85 x 35 x 319.99 X 500 + 942.47(420 — 0.85 x 35) — 942.47 x 420
P, = 3779.84KN

a " " "

Mb=Cc(d—§—d)+cs(d—d’—d)+Td

Cc =0.85f:ab = 0.85 x 35 x 319.99 x 500 =4759851.25 N =4759.85 KN

Cs =Ay(fy, —0.85f:) = 942.47(420 — 0.85 x 35) = 367798.92 N
=367.7989 KN

T =Asf, =942.47 x 420 = 395837.4 N = 395.84 KN
319.99

= M, = 4759.85 x (640 -
X 290

- 290) + 395.84 X (640 — 60 — 290) + 395.84
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M, = 1133.98 KN.mm

J

M, 1133.98KN.mm
P,  3779.84KN

= €, = = 29785mm

=>ep, =297.85mm >e, =19.36 mm OK
(Compression Control)

So we will Using Cubic Diagram’s Equation in (concrete structural

M. Nadeem Hasson)

Aa®+Ba’?+Ca+D=0
o _0:85fcb _ 0.85x35 x 500

> > =7437.5N
h 700
B =0.85f:b (e _E> = 0.85 x 35 x 700 (19.36 - T) — _4918270 N
h h
C= Ay (fy —0.85f;) (e +5- d) + 600A; (e +5 - d,)

700 700
= 942.47(420 — 0.85 x 35) (19. 36 + - 64—0) + 600 x 942.47 x <19. 36 + - 60)
C = 75396412.48 N

h 700
D = —600A; (e +E_ d’) XBxd=—-600X%x942.48 x (19.36+T—60) x 0.85 x 640

D = -95166006.27 x 103 N

= 7437.5xa®+ (—4918270) a® + 75396412.48 X a + —95166006.27

x10° =0
By Solving the Equation:
a; = 650.36 mm
S =293 s6513
T T o5 oMM
# Check Yielding of A assumption:
_ 600 (d - c> _6 (640 — 765.13) _ _98.12 M
fs= - 765.13 ) o cTpa

The steel work as Compression

c—d 765.13 — 60
fs' =600 c =600 (W) = 555.8 Mpa

= fg>fy = Use fg=f,=420Mpa (Asassumed)

# Calculations of P,
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P,,=Cc+Cs—T

Cc = 0.85f:a b = 0.85 x 35 x 650.36 X 500 =9670.53 KN

Cs = Ay (f, — 0.85f;) = 942.47(420 — 0.85 x 35) = 367798.92 N
= 367.7989 KN

T = A, fs = 942.47 X —98.12 = —92475.156 N = —92.475 KN

= P,y =9670.53 +367.79 — (—92.47) = 10130.795 KN

= ForM,, = 42.25 KN.m (5020mm):

20
d’=40+10+7=60mm

d = 500—-60=440mm

. 500
d =T—60 = 190mm

A, = Ay =5020mm = 1570.79mm?>
M,, 42.25KN.m
e, = =

_ 1000 = 8.1
Y= Pu ~ 5195.94 kN 1000 = 8. 1mm

Check if Tension or Compression Control:

600d _ 600x440
Cp, = = =258.8mm
600+f,  600+420

a, = 0.85C, = 0.85 x 258.8 = 220 mm

Check fy = 600 (%) = 600 (22-°2) = 460.89Mpa
b .

P, = 0.85f,a b+ Ay(f, — 0.85f;) — Asf,
P, = 0.85 x 35 x 220 x 700 + 1570.79(420 — 0.85 x 35) — 1570.79 X 420
P, = 4534.76KN

M, = Cc (d —g— d)+C(d—d —d)+Td

Cc=0.85f:;ab =0.85x%x35x220 x 700 =4581500 N =4581.5 KN
C=Ay (fy — 0.85f3) = 1570.79(420 — 0.85 x 35) = 613000 N = 613 KN
T =Asf, =1570.79 X 420 = 659731.8 N = 659.73KN

220
= M, = 4581.5 X (4-4-0 B 190) +1570.79 X (440 — 60 — 190) + 1570.79

x 190
M, = 883.22 KN.mm
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L. _My,_883.23KNmm ___
® = p T 4532.76KN o /mm

= e, =194.77mm >e, =8.1mm OK
(Compression Control)

So we will Using Cubic Diagram’s Equation in (concrete structural

M. Nadeem Hasson)

Aa®+Ba’?+Ca+D=0
o _0.85fcb _0.85x35x700

> > =10412.5N
h 500
B =0.85f; b(e _E> = 0.85 x 35 x 700 (8.1 _T) — _5037567.5 N
h h
C= Ay (fy —0.85f;) (e +5- d) + 600A; (e +5 - d,)

500 500
=1570.79(420 — 0.85 x 35) (8. 1+ - 440) + 600 x 1570.79 x <8. 1+ 5 60)
C=75199254.33 N

h 500
D= —600As<e+5—d’) XBxd=-600x%x1570.79 x (8.1+T—60)x0.85x4
D = —69827333.18 x 103 N

= 10412.5 x a® + —5037567.5 a?> + 75199254.33 X a + —69827333.18
x10% =0

By Solving the Equation:

a, =496.46 mm

C a 496.46
= = — =
B~ 0.85

=584 mm

# Check Yielding of A assumption:

= 600 (d _ C) = 600 (440 _ 584) = _147.94M
fs= c )7 584 ) ' pa

The steel work as Compression

!

c—d 584 - 60
fs =600 p =600 (W) = 538.356 Mpa

= fg>fy = Use fg=f,=420Mpa (Asassumed)

# Calculations of P,

P,,=Cc+Cs—T
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Cc=0.85f,ab = 0.85 x 35 x 496.46 x 700 =10380.42 KN
Cs =Ay(f, —0.85f;) = 1570.79(420 — 0.85 x 35) = 613KN
T = A, f, = 1570.79 x —147.94 == 232 KN

= P,, = 10380 + 613 — (—232) = 11225 KN
# Calculations of @:

250

0.65 < ¢ =0.65+ (£, — 0.002) (£2) < 0.90 (tied columns)

For My, Where Compression Control:

d =440 mm C=584mm

c 440 — 584
g =0.003 (T) =0.003 (T) =-0.000739

= ¢ =0.65+ ((—0.000739) — 0.002) (?) =0.31<0.65

Use ¢ = 0.65
For M,,, Where Compression Control:

d =640 mm C=765.13mm

—0003(d_c>—00 3(640—765.13
fe =5 c ) 765.13

250
3

) = —0.00049

= @ = 0.65+ ((—0.00049) — 0. 002)( ) =0.44 <0.65

Use ¢ = 0.65
# Calculations of P, and P,,:

P, = OP,, = 0.65 x 11225 = 7296.25 kN
P,, = ®P,, = 0.65 x 10130.79 = 6585kN

# First Calculations of P,

Pyo = g(o 85fc’ (Ag - Ast) + Astfy)

P,, = 0.65(0.85 x 35(500x700 — 5026.55) + 5026.55 X 420)
P,, = 8043.15 KN

# Besler Reciprocal Method:

1 1 1 1
Puo

P, P, P,
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11 N 1
P,, 7296.25 6585 8043.15

= 6075KN

= P, =6075N >5195.94kN (Good

# Design for Shear:

V, = 0.17b,d \/f; = 0.17 X 500 x 640 x V35 x 1073 =315.5 KN
2V,, = 631 KN
4V, = 1262.1 KN

5195x1000

)><315.5 = 643 KN
500x700

Vc=(1+o.o7ﬁ>wi = (1+0.07
Ag

OV, = 0.75 X 643 = 482.5KN
Note That @V, = 482.5KN >V, = 39.99kN

sl G aSY) Al (g sbes JBY) o 1Ay Lo Johal) =
&\9&5&34}&5\9’.\4’ éﬂ\ éh“\ e g (Jlaly) 3a8e da g Aie 3 g—anl) Gas
.(I- = h of column) °3is sLady) 2 g
(I =< x 1) 23 04 lall Jghall s
(I. = 450 mm)
h
l- = The largest value between % x L,
450 mm
Use minimum ties as required:
* Length (1,):

(h =b=700mm
I

l- > The largest value between{I %ﬂ — 40006_ 300 - 616mm
450 mm
Use I, = 700mm from Bottom and Top of Column.

» Spacing (S,):
39S o) AN g A o jall gabeddl) B UL G cilblall Aty
Lo glial) Aaldl) el jUadl deailly BaacY) B el by Al (S5 Y]
Alue 3 Y @) @y 48 (ACI Code-14-section 18.7. 5.3) asjall
Al Al o Lad i) Al ce ol ) aleddl) daa G 2oLl
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< The smallest value of <

(

| S-as calculated by: S- = 4 + (

1

Z X Bmin diminsion in column

6Q)smallest longitudinal Bar using

14 — hx)
3

(150Mm) &8 HY (5= a4 () Aaleal) G 4y gnall (5.) Aad (985 Euny

< The smallest value of «

Use S, =120 mm
25, =2x%x120 =240mm

(100 mm) ¢ JEi Y

T =250 mm
6Dpar =6 xX20=120mm
24B i1y = 24 X 10 = 240 mm

150 mm

from Bottom and Top of Column.

(Al ) AlAal) Baas ) gl - Y gl

Uy as ol aani sealid (] o
dia @ bar bars NO bars NO
@st (mm)

col. No b (mm) h{mm) [ {(mm} along h along b
1 900 900 P 10 9 9 32 beam-cokamn ok 200 ok
900 900 beam ok 200 ok
800 800 beam-cok ok 200 ok
= 800 800 e i g g e beam ok 200 ok
900 900 beamcok ok 200 ok
= 900 900 & i < < = beam ok 200 ok
1000 1000 beam-coh ok 200 ok
2 1000 1000 &= Y Z Z & beam ok 200 ok

A, Al e gl e

dia @ bar @st (mm) bars NO bars NO

col. No b {(mm) h{mm) {mm}) along h along b
900 900 beam-cok ok 200 ok
e 900 900 28 10 8 8 28 beam ok 200 ok
800 800 beam-cok ok 200 ok
= 800 800 e o < < e beam ok 200 ok

Sl 0l saac il J

dia @ bar @st (mm) bars NO bars NO

col. No b {(mm) h{mm) {mm}) along h along b
800 800 beam-cok ok 200 ok
e 800 800 22 10 8 8 28 beam cok ok 200 ok
700 700 beam-cok ok 200 ok
= 700 700 2 o U U e beam cok ok 200 ok

pie U il el saeed il Jpam

dia @ bar @st (mm) bars NO bars NO

col. No b (mm) h{mm) {mm} along h along b
700 700 beam-col ok 200 ok
e 700 700 20 10 ! ! 24 beam cok ok 200 ok
600 G600 beam-cok ok 200 ok
= 500 600 i i S S = beam cok ok 200 ok
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coL e - shear design
story case ar st |bars NO | bars NO
NO b (mmj){h (mm}| L (mm) NO mm) | (mm) | alongh | alongb s (used) | check sec
case 1 axial ok
500 T00 4000 |case?2 20 10 8 4 16 axial ok 120 ok
case 3 beam ok
484 case 4 axial ok
500 700 4000 |caseb 20 10 6 £l 14 beam-column ok 120 ok
1 case B axial ok
case 1 axial ok
500 700 4000 |case?2 20 10 G 4 16 axial ok 120 ok
case 3 axial ok
676 case 4 axial ok
500 700 4000 |caseb 20 10 6 4 16 beam-column ok 120 ok
case 6 beam-column ok
case 1 axial ok
500 700 4000 |case?2 20 10 5} 4 16 axial ok 120 ok
case 3 beam ok
Y case 4 axial ok
500 700 4000 |caseb5 20 10 [5) 4 16 axial ok 120 ok
2 case 6 axial ok
case 1 axial ok
500 700 4000 |case?2 20 10 6 4 16 axial ok 120 ok
case 3 beam ok
& case 4 axial ok
500 700 4000 |caseb5 20 10 6 4 16 axial ok 120 ok
case B axial ok
case 1 axial ok
500 700 4000 |case?2 20 10 6 4 16 axial ok 120 ok
90 case 3 axial ok
case 4 axial ok
500 700 4000 |caseb5 20 10 6 4 16 axial ok 120 ok
3 case B axial ok
case 1 axial ok
500 700 4000 |case?2 20 10 6 4 16 axial ok 120 ok
99 case 3 ok
case 4 ok
500 700 | 4000 |case5| 20 10 LG} 4 16 ok 120 ok
case 8 ok
case 1 ok
500 700 4000 |case?2 20 10 [} 4 16 ok 120 ok
case 3 ok
104 case 4 ok
500 700 4000 |caseb 20 10 6 4 16 ok 120 ok
4 case 8 ok
case 1 ok
500 700 | 4000 |case2| 20 10 LG} 4 16 ok 120 ok
case 3 ok
507 case 4 ok
5200 700 4000 |caseb 20 10 6 4 16 ok 120 ok
case 8 ok
case 1 ok
500 700 | 4000 |case2| 20 10 LG} 4 16 ok 120 ok
case 3 ok
129 case 4 axial ok
500 700 4000 |caseb 20 10 6 4 16 axial ok 120 ok
5 caseB axial ok
case 1 axial ok
500 T00 3200 |case?2 20 10 5} 4 16 axial ok 120 ok
595 case 3 beam ok
case 4 axial ok
500 700 3200 |caseb 20 10 6 4 16 axial ok 120 ok
case 6 beam ok
case 1 axial ok
500 700 3200 |case?2 20 10 8 4 16 axial ok 120 ok
case 3 axial ok
T case 4 axial ok
500 700 3200 |caseb 20 10 6 4 16 beam-column ok 120 ok
6 case 6 beam ok
case 1 axial ok
500 700 3200 |case?2 20 10 6 4 16 axial ok 120 ok
case 3 axial ok
T case 4 axial ok
500 700 3200 |caseb5 20 10 6 4 16 beam ok 120 ok
case 6 axial ok
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case 1 axial ok
500 700 | 4000 |case2| 18 10 16 axial ok 120
129 case 3 bea.m ok
case 4 axial ok
500 700 | 4000 |case5| 18 10 16 axial ok 120
7 case B beam ok
case 1 axial ok
500 700 | 4000 [case2| 18 10 16 beam ok 120
241 case 3 beam ok
case 4 axial ok
500 700 | 4000 |case5| 18 10 16 axial ok 120
case 6 beam ok
case 1 axial ok
400 | 600 | 4000 |case2| 18 10 16 beam ok 120
155 case 3 beam ok
case 4 axial ok
400 | 600 | 4000 |caseb| 18 10 16 axial ok 120
g case B beam ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 axial ok 120
case 3 beam ok
e case 4 axial ok
500 700 | 4000 [case5| 18 10 16 axial ok 120
case b axial ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 axial ok 120
371 case 3 beam ok
case 4 axial ok
500 700 | 4000 |case5| 18 10 16 axial ok 120
9 case 8 beam ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 axial ok 120
case 3 beam ok
250 case 4 axial ok
500 700 | 4000 |[case5| 18 10 16 axial ok 120
case 6 beam ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 beam ok 120
191 case 3 beam ok
case 4 axial ok
500 700 | 4000 |caseb| 18 10 16 axial ok 120
10 case 8 axial ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 beam ok 120
case 3 beam ok
£ case 4 axial ok
500 700 | 4000 |case5| 18 10 16 axial ok 120
case 6 beam ok
case 1 axial ok
500 700 | 4000 |case2| 18 10 16 beam ok 120
case 3 beam ok
gk case 4 axial ok
500 700 | 4000 |[case5| 18 10 16 axial ok 120
1 case 6 beam ok
case 1 axial ok
500 700 | 3200 |case2| 18 10 16 beam ok 120
571 case 3 beam ok
case 4 axial ok
500 700 | 3200 |[caseb| 18 10 16 axial ok 120
case B beam ok
case 1 axial ok
500 700 | 3200 |case2| 18 10 16 beam ok 120
case 3 beam ok
5] case 4 beam ok
500 700 | 3200 [case5| 18 10 16 beam ok 120
12 case b beam ok
case 1 axial ok
500 700 | 3200 |case2| 18 10 16 beam ok 120
788 case 3 beam ok
case 4 beam ok
500 700 | 3200 |caseb5| 18 10 16 beam ok 120
case b beam ok
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(a) Rectangular shape (b) “Bar bell” shape
—
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] ]
(c) Flanged walls in common T, L, C and I shapes Mm
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— 1.

il & mddll S e

f coupling heam

| | |

(d) Possible configuration of a core-wall
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(OSW- Ordinary Shear Walls \éidbeis! uad o3l saa

(SSW- Special Shear Walls) 4ald (ad o jaa
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- R Shear force in wall if
L frame is very flexible
- Moment in wall if
Shear force in wall ¥ frame is very flexible
—_— if frame is
_very stiff
—_—
Moment in wall if
N frame is very stiff
|
—_—
7 0
(a) ldealization of the frame (p) Range of shear-force diagrams  (c) Range of moment diagrams
from a wall-frame building for wall. for wall.

as a propped cantilever.
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() ZBally and (Al Jan ) oo asaatl) ais (V) el daglia
S ;
—=//bn

B 335 g Cpllal) pBblal) e (Vo) Qe Ailu A1) Ao glia 3368y

N, d
1/ cbh +
IW
'W[V fo t 2|N?1dj hd
V,=|05f/ + MU_IL 10
Vv, 2

o) Adstaaly sy Altaal) 3505y (MM =L/2)<0) iy sy

-1 O dua

oalll Llu Al daglia 1V C

YY.



=8Il glyma:galill Jagll

(goaal Jaall 1 N u

(0.8%d) <ty La loal) A daigg Juadl) and) @ d
Dl deba 1 Low

Jhaad) daw :H w

Alual) a2l MU

Adabial) aBl) 368 1 \y
&Pw\uﬂ\hﬁgw\ XYY EJ&QU&E\JM‘)M\LJ&AMQMM
(ACI-05 @11-1) 458 43 by Vs Aabewal) Gl 338 355 o
VU £¢Vn

(ACI-05 @11-1) 25 wid iy P=0-75, e

Aol (g 98U Ao gliall danad 1) (el Jlan ¢ o) JS) dpacd) (alll) daglia 235 ¥ quag ¥
V) L) ail) daglia 1559 O caag ¢ (0.66 * Ay, * /') Ao Adgaal

# Al (i ) adaiall dalia (A € W) Cuac (0.83*A ¢ w*\/fc’) & s3a (N
(oiaall BLATY ) (el a laal)

e by Hla o S8 e e Y L) Gall) Aaglia 33 Y) gy *

heila € 0.025 & {p,&p, } w2l el g (Ashl) gludll) Jlaall zdodl) dud J55 ¥ Gy
Laisd Vu < 0.083 Ay, /fe' Al go haall o diudaal) Laldl) § 58l 335 Y Laie

B < e BB gedeadill Ul ¢ o5 Laindy LaS o 11 5 889 radacil) aaad Lial) dal) adds

Fy < 420  gledll (ol s 0685 16mm

pL.min. = 0.12%

Fy < 420 MPa gledll (Sl 23 0689 0 > 16 mm (e B gobedl) jUad) (85 Ladis
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feledlly 4da glia o glhaal) all) Glua

v VgV
¢
A QN e Fll) (ALl Glua
A f, d
S=——
V

S
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>0.0025
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C = Pu+As.bfy
0.852 % f. x b,

S pall) s asnay Ladic

_ As.bfy
0.852 x f. xb,,

2ol aiall 8 3 sa gall ol ) abedl) aaa 2 A Sh

C
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Vu > 0.083 ACV\/fc’
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Pu=12983.26 (KN), Vu = 3451 (KN),

M3 =6271.93 (KN.m)

Hw =43000mm Lw=5025 hw=4000mm tw=400mm
Solution: -

1. Check.

Check V n < 0.83Vfc' *h*d
Vn =% < 0.83Vfc' *h*d
3451

Vn=—-=4601.33KN
0.75

0.83Vfc’ *h*d
= 0.83(0.8*0.4*5.025*1000) * V28 =706125KN>Vn s paiall
if need one or two curtains: -
Use tow curtains if Vu > 0.17 x Acv x Vfc
3451 > (0.17) x0.8 x 5025+ 400x V28 / 1000= 1446.4KN Use two curtains of
reinforcement.
Design lateral force (shear design): -
VC =min of (VC1, VC2, VC3)
VC1=0.17 x AVCxV fc
VC1=(0.17) x 10~ 3x * 0.8 *5025+ 400 xV28 =1446KN.

VC2 =027 xVf'cxbxd +
12983.26+0.8+5025
4x5025

Nuxd
4xL

(d=0.8Lw)
=0.27*V/28*400%0.8*5025 +

=6384.14kN VC(C3<0
So VC=VC1=1446kN
Horizontal reinforcement for middle

Vu
Vs=—-vc
[0]

= =341 1446 =3155.3kN
0.75

2xAvxfyxd
Sh=2Avyd
Vs

2%3.14%0.25%12%+420+0.8+5025
=120mm
3155.3

3b
s, <3l,/5
450 mm

S max = min of

Check p used:-

2A(bar) 2

_ —  2%3.14x025+122 _

h S*b_ T 120.400 =0.0047 >0.0025
use 0.0047
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=S=120mm Sh=120mm Use @ 12mm @ 120 mm /face.
Check: @ Vn > Vu:

@Vn=(ac A*Vfc +p*Fy ) Acv
A=1.0 For Normal Reinforcement concrete.
ac=0.25 For= IZ—:: <1.5

ac = 0.17 For >=2
Lw
H_w _ 43 _8
Lw 5025
Use ac=0.17
@ Vn = 0.75* 400 » 5025*%0.8* (0.17 * 1.0 *,/28*0.0047 + 0.0025* 420)*1073
=46274kN>Vn. OK

Vertical reinforcement for middle: -

pv =0.0025+0.5(2.5-hw/Lw) (ph-

0.0025)
=0.0025+0.5(2.5- 4/5.025) (0.0047-0.0025) =0.0047; pv =0.0047 OK Using @bv =
12 mm.
Sy= 25 Av ) 2%122x0.25%1 — 120mm
bxp 400+0.00437
Check Smax :-
Smax = min (]3“— = % =1675 mm

3*b=3*400=1200mm

Use@12 mm @ 120 mm
¢ Combined Axial and Moment design

check Beam —column action

Pu> 0.1xfcxAg— Beam - column
0.1 x 28 x 5.025x *0.4 x103 =56628 KN. < 12983 KN— Beam column
Check Vu<5Vc
5* 0.17 x Acv x Vf ¢ =5*0.17%(0.8*5.025*0.4) *28*1000=7232.4 KN >3451 (KN)
Check if we need Boundary element: -

- Find stresses at farthest fibers:

If: fc =% +M+Y > (.2 fc Use Special boundary element.

+103 6271.93+ 106x(%
Fo=—2203:10 &) _ 9.4>0.2 Fc

= ——
5.025%0.4+103 (0-4 51-225 >*101z

Use Special boundary element

Design for Flexure and Axial force

Pu 12983
Pn= ? = W = 19973.84 KN
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__ Mu _ 6271.93_

Mn @ 09

6968.8 KN

Reinforcement from interaction diagram

Pu _ 19973.84+1000

fcxh+b  28+400+5025 0.3549

Mn 6968.8%10° 2%0.1+h
T = 2540075075 =03 y=h-Z20
fcxh2+b  28+4002+5025

As = p *h xb = 0.01*400*5025 = 20100
NoofBar=2=_—22% __30phar Use30028 =150 28 /face

Ab  3.14+0.25+282
Boundary length: -
LB= max -
C-0.1Lw
a Pu+AS+ 19973.84+1000+20100+420
Cc=2 a= - =2984.85
B 0.85*fcrxbw 0.85x28%400
a 2984.85
C=-= —— =3511
B 0.85
3511.6
LB= max { }

Take LB = 1755.79 mm.
But 2*Lb = 2*1755.79 = 3511mm < LW = 3500 mm
and (LB (MAX) = 0.25*LW) So use: LB = 0.25*5025 = 1256.25 mm

Transverse reinforcement: -
6Db =6x22 =132 mm
S:minof( . ) sos =100 mm
0.25t=0.25x400 =100 mm

So=100 + 3503_hx <150 hxzz Between cross ties. assume hx=150

Use@ 10 @ 100 mm

=4000 —

(240.1+4000)

4000

The minimum area of hoops As in Both Direction of Boundary Element sections

In transvers direction

Ash1=0.09*s*bc1*fc/fy = 0.09*100*%(750-40) *28/420 =426 mm2  Use 6410

Need cross tie.

Use 1 @ 10 stirrup & 4 @ 12cross tie.
In longitudinal direction

Ash2=Ash1*bc2/bcl =426 *400—40/750—40 =216mm2
Use 2@ 12

Use 1 @ 10 stirrup & 1 @ 12 cross tie.

0.8



oLl gulgll Jumgll

;aglianl

gﬁél..al\ Olanlis [a.2
Assistant Professor of Civil Engineering — _

Sana’a University

Y D\ | PP

Of Stairs

” N\ T r re i YY N

YY.



Sl galgll Jemill .

ALl (e Bdrd) a3 g1 Cuna ABLEA) ) 9a¥) (i Jgea gl padid Al pualic (e o jle Al
Lluia o aalad aldld) alay) &3S GW\LAL&‘AJ‘JL@;J{%&MY\@MJ
v AL CSlal Jo Sl3S g 4y jlanal) sl

Cila Al e Ao ¢pa alll) LaES g (stair case) sl & L pamdy (lSa & alud | g gl g
A9 Ao (A AS Al 50 Erag LA g alMlud) aran aanal O uag g ¢ dadaltia gl 3 paina 48y Hhay
Apalia Bala o) 0 00 O pledll (S 9. 0l g g 9 T Qelaly AT Gl ) (il G Jiud
A g8 Culand Ailu A g) W edl g s udA gf jaall gl ighall Jia

uaddie of dadi pe culS el g (Alall gran B L 3 58 aal ol g Apldl) jaaliad] (ha allaad) yiac
B oS S L) cilia e el LTI 313 g solaad) Cpe ALK aaad) el 8 aa) g8 o s
Jalail) cuay AN Apalil) pualind) (o aDlaal) jlind g, Al 98y BLELa 230 65 J) o) (e S 6
Lalill (e IS o 698 JSA) 9 ananaill) (B Jad (ud £ 1Y) (e £ 58 bl gl LaS jday Lgaa
el gl) i B Laadl g Jrand) JSA 5 sl @B gall LIRS Eua (e Gl fay g Apilay)

O sor daY) &) G (e aal) (B ALY Guigall A3 (8 (g barall Guitigeall Ay ) CAlIAS
Cudigall g 5 ALY Laf ¢ Al A ARLALY cil ghasall g ) g9 G JAS Ala g W) (A Le ALl
oull) ae Y uall B Aad g8 (Say Jaa S JRS Alile Ladans ALl pualic Wil 5 sgd ALY
pabiadl (laly Jlaal) Jii g J g sl A g Lad 9 g Crpmulal Crlale b 68 g 9 A () gial)
L s aly Alisy)

alud) gl ) (QEY) B) adde () gSam La g2 g sall LS £LES Y 52 alull cilasaal) aaf ¢

;@1&1/, &3lzall 1

el 4 o glead uly a9 Lial) Alial Ad1Sa 485
:3sall dagloa 2

sOlSda (9<i g

. Alma Baal 3 all alud) 53La A glia -
o) JU) halia Jufa
@3 gmll Jyell 3

dallaa g Ladal) B4 e Al Jualay Juadia Ladas alad) e ¢ s LGN ugbad A e
sl 2 g4

YY)



oIl galsll Jumill

ERER
co DN G oyl g AS Al Jaguad 1
L EAY ) A1 e AS Al 85 -2
il b Jaad) apai - §

ol gasal) C dag ) < 4
oG 6-\3-“ °

. oealdd) gidal) dan Lgdaa) JaS ]

. o yal) ilsal) 3 Llal) () ghall a235 Y 2
adil) o 35 ade I La) s 98l g g sl ey (o Apandl) ) 31030 -3,

L Aaluall i) g lgdla gl alad) Ao fradagiud) g

e il dalald) Aatal) o

Cuan gde i) a0 68N A | pdilas dadlil) g Al s Al (55 0 L1

1 25 (S8 O Juady g < A g2 45 Ge 03N g A e 24 ¢ Jaall Al AN
dalgll e ALl Y1 da 4035

dbsall G588 ¢ g SLBl (a8 (g gt ) uS) cldaal) (a8 (198 Gl g 2
s gl Cldanad) (pa 2 o) 1) galiddandy

il 3ol pal) culd aldlad) o)) Baadly g 4y ggill 5 3sliaY) b aled) 0 5%0 ) e .3
(Gl all o) A gilal) iy 330 Al (e s gl Bplida | cilaid ) il sl
Ay pd 230 i) caag Baa) gl LB 7 jall sae s 5% O pand) 6 2 .4
Adall g dua N1 )9V b asad) 5 28y ¢ 14 Ledaa (Sag e da 2 12
Sl d &) () Gaiad (e Jlanies) JBYT 8IS 0 i g ¢ Ay laral) B g pudally
Baal ol 4081 3

V) A ) Al 8 L guad ¢ 7 gl sall g0 aladiia) LA o) e 5
L) g e dde il Lal (g gualll) B ) g puall

YYY



\

oIl galsll Jumill
J

caal gl eal) B alad) cila o asand 4 gladia Aailill g Aailll) ¢y 65 )1 6
& 0l g Basagadll (Jilall o

Simply Supported with one end ) Jaal) G ¥ 4o g8 e allad) aladia) &
s Saral) apedil) g Ay jlaral) cildal M Aals CpBlal (4 5 peal) B WS ¢(Continuous
13 aladiad a3 Al Ladall A (Gae g Yk) daulgll jgaull ¥) dBLaYL daladall
13 A aadiciall alod! geadodill Saa Jaad al g Lddall & daiy 3 gy alDlad) (e £ 5l
JaES Jal el ¢ joa pa galll 68 JAIN aie qued Allig bt ddac) ey pLdal)

(430013 ouall) alod) (b Aariioudl) alial) dabose

1.0000 0:3000:== “m==

—1
LT

2.2500

10.5000

10.5000

Yy



oIl galsll Jumill

Given

28MPa = fc
fy = 350 MPa
yc = 25KkN/m3

Rise of steps =13 cm

Going of steps =30 cm

LL = 4.79 kN/m2
F.L = 2kN/m
No of Rises = 2 =30>24 . 0K

013

No Rises 30 . . . .
———— = — =15 (in Retile) Rises on a Flight.

Ri One Flight =
isesonOne Flig > >

w(Rise and Going) slzl ya 333l 433 ©
Rise + Run = 15 + 30 = 45cm
2Rise + Run = 2x15 + 30 = 60cm < 63.5cm
Rise x Run = 15x30 = 450 cm?2 < 500 cm?2
Length of slabland 2 = 15x0.3 = 4.5 m

Thickness:

ASlew JB) il & (One Way Slab) Wi o alad) Ay aa Jalail) aliaa
ACI — CODE (9.5) 2581 J g2 4 s (For Control by Deflections)
AU ) Jluall g ddaesd) dlgd (8 838 ok Al g 2221 TABLE
veee Tl a2 1Al 3 gand) Jiad gz jall

YYy¢
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—tiade
fy =350 MPa 3Laia) ¢l ja) 4y b aadicual) (e (B £ gl slga) 93 Baa aladied) ol adlad) Addly dla e JulESl
pdiciall paal) 8 £ guladl) Algal (e Lind ) LalS 5 o 21 Jladi) Jul85 (a2

i Slaglaal) JSI ) Laidl g
fy 33 Al 6l 4k agod A8l Gl dabisal) Al AL (el fo g Bl Gaily fy £ padll dgal o Lay
aall £ gadll slgal (e Und ) LalS a5 o2 JLadd) (e JI85 085 fc Ay die g fio A

Jy=350MPa and One end countinu

] L 5750 mm
~tmin=—=——=239.5mm .
24 24

taket = 240mm

_1 (013
~a=tane™ 1 (ﬁ) = () A B A AStand) o
23.41°

\ \
/.,., ! -- = ...,_,_
,..,,_‘,_ 2

t

t
= t' = = =271
cos(a) cos(23.41) mm

Loads:

sJilal) ¢l @A_; Jlaa¥) clwa o

YYyo
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Own Weight of slab = 0.2719x 25

KN
m

Weight of step = 10x0.5x0.13 x0.30x25
= 2.40 KN/m?

Funishingload = 2 KN/m?
ID.L = 6.7975 + 2.00 + 2 = 10.7975KN/m2

KN
LL =479 —
m

= Wul =1.2(D.L)+ 1.6 (L.L)
= 1.2(10.7975) + 1.6(4.79) = 20.621 KN/m?

(Landing) Al te Jlaa¥) s o

KN
Own Weight of slab = 0.240x25 = 6 -~

Funishing load (F.L) = 2 KN/m?
~D.L = 5.5 + 1.80 = 8KN/m?
L.L = 4.79 KN/m2

Wu2 = 1.2(D.L) + 1.6 (L.L)
= 1.2(8) + 1.6(4.79) = 17.264 KN/m?

Wul = 20.621x2.25 = 44.136KN/m’
Wu2 = 17.264x2.25 = 38.52kN/m’
wul = 44.136KN/m wu2 = 38.52kN/

Jea¥ g ANy (AN dg il LAY duseal) Latsy

Structural Analysis:

AR
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Julail) zilis e SSUN (SW FEA 2D Frame) bwal) zali ) aladiudy g
(strip 2.25m width) o2 Aol (e day Had Zilildl) cuils g gl

AN cilabadal) LB Las

As Shows Above
Maximum Moment(+) Mu =117.63 kN.m

Yyv
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Maximum Moment (-) Mu = —162.48 kN.m

Maximum Reaction at Support Vu
= —154.75 kN

Mivemax= 156, 73 kN. m
:Asume 20 mm cover and @18 mm bars will be used
1)
d= t—cover—iz 240—-20—-9=211mm

assume D = 225mm (Width of Stairs)

Mu 117.63 x 10°
bd? 2250 x 2112

fc 1.7 X Ru
pd =— x| 0.85 — 0.852—(—>

=1.174Mpa

fy ofc’

d 28 0.85 0.852 1.7x1.174 0.0038
=——Xx|0.85—- |0. — = 0.
P =350 (Boxz8

0.003+2 0.003+-20
WherePMAX = <J> pd = ( +200000> (O 85 x 0.85 X

0.008 0.008
28 600
( )) =0.0216
350 \600+350
pmin< pd=0.0038< pmax That's GOOD

As = pdbd = 0.0038 x1000 x 211 = 801.8 mm?

YYA
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J

_ Asx4  801.8x4
"TEx D2 mx(18)
16
2.25m

Asprov = 2290.22mm > 1809.55

= 4018/1m’

use 99

Spacing Between Bars
(Spacing Between Bazs):)

Smax = 3xt =3x240 = 720 mm

1000
s =——=250 T /] ¢
4
s<smax=720..............0k

JS do¥) JBall Jal 15839 (Moment-) bl o al) die asaail) |
St g o) dpsa o Cilala (IS8, Jhal) o3 b 3 il Juade
Jagd 4, g paall

M —ve =162.48kn.m

R Mu —162.48 x 106 o 1.62M
~“bd2 2250 x 2112 oenpa

fc’ 1.7 X Ru
pd =—x|0.85— |0.852—— | | =

fy ofc

d—28>< 0.85 0.852 (1'7X1'62) = 0.0053
P% =350 ' ' 09x28 /)]

Pmax = 0.0216
pmin =0.0018
pmin < pd = 0.0053 < pmax That's GOOD

Yy4
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J

As = pdbd = 0.0053x1000x211 = 1118.3 mm*"2
nbar = 5bar/m’
usel®18@200mm

Smax =3 Xt=3x240 =720mm > 200mm....ok

Desien the shear
Vu = —154.75kN

OVc=10.75%0.17 X \/fc' x b x d

OVc=0.75%0.17 x V28 x 2230 %211 x 1073
= 320.29kN

@Vec > Vu.................Shear is adequate

] o el Sl el

We don't need renfocement for shear

gL tyaad g gal) £ LG ) DA, LIRS 12 N7 Gy Al
SEEEEERER v 8 - uﬁ a‘:“‘j‘ ui.'.'l"‘s ?M‘ 198w (3,2m) 293

Yéo
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3.2
Ri =———=26.67>24........c.cc..........Ok
No of Rises 012 6.67 > 0
No Rises 26.67
Rises on One Flight = > =—5 = 13.3

= 14 (in Retile)Rises on a Flight.

::(Rise and Going) =) (1 (§8aily as8l o

Rise + Run = 14 + 30 = 44 cm
2Rise + Run = 2x14 + 30 = 58cm < 63.5cm
Rise x Run = 14x30 = 420 cm2 < 500 cm2
Length of slabland 2 = 15x0.3 = 4.5 m
take t = 240mm

Jila) o Jlaa¥) qlus @
Own Weight of slab = 0.2584x25 = 6.46 KN/m"2.

Weight of step = 10x0.5x0.12 x0.30x25
= 1.5 KN/m"2

Funishing load = 2 KN/m"2
ZD.L = 6.46 + 1.5 + 2 = 9.96KN/m2
L.L = 4.79 KN/m"2
= Wul =1.2(D.L)+ 1.6(L.L)
Wul = 1.2(9.96) + 1.6 (4.79) = 19.616kN /m?>
(Landing) 4wl Jo Jlaa¥) clua 4

KN
Own Weight of slab = 0.240x25 = 6 7
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J

- KN
Funishing load (F.L) = 2F

Wu2 = 1.2 (8) + 1.6 (4.7) = 17.1210kn/m?

Wul =2.25x%x19.616 = 44.136kn/m’
52kn

!

Wu2 =2,25x17.120 = 38.

o Aag pdd ilidl) il (g ga) Jaladl) @il (e AUl (SW FEA 2D Frame) 25busall geali sl aladiiady g

1Al cithbial) B LS (strip 2.25m width) g2 Al

Reaction
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137.44kN
99.46kN

-72221kN

-148.71kN

As Shows Above:
Maximum Moment—= Mu = 154.92kn.m
Maximum Moment = Mu = 112.07kn.m

— Maximum Reaction at Support Vu = 148.71 kN

:Structural Analysis

M+vemax = 112.07 kN.m
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Assume cover 20 mm
1) 18
d= t—cover—iz 240—20—7= 211mm

b =2250mm (Width of Stairs)

Mu 112.07 x 106
bd?2 2250 x 2112

pd = 0.00362

R =

=1.11Mpa

pmin = 0.0018
pmax = 0.0216

pmin <pd <pmax............ .. e cesvev e ve oo . 0K

As = 0.00362 x 1000 x 211 = 763.82mm

B As X 4 _763.82><4
n_nx(D)z_ X (18)

use 9916/2.25m

Asprov = 1809.5 > As
= 1718.595 ok

=3018/1m’'or 4016/1m’

1000

Spacing Between Bars § =2 = 250 mm.

Smax= 3 X240 = 720mm
S < Smax
(As Temperature and Shrinkage Reinforcement) s sl yaal
As =0.0018 x 1000 x 240 = 432mm
nb = 49012mm/m
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UselP12@250mm
(Design For Shear): e8! asaas

#MMJ&MM&J&‘JJ#&MM@‘ Q@&M\dﬁhﬂmmﬁwbﬁﬂ\a\h“
Ll JUal) (s Al )3 a3 8 A0Y T8 agaal) dpaS S5 1) U8 ot adallal) 138 (B calldl)

Fis a6 £ 350 dan () (ol sll B30 B (sl il 3 Bl
S ui: sl M\J e}d‘ :\M\JJ

o) S g ) Sl il (be 3L (SW FEA 2D Frame) 5Ll geali jall aladiody g
AUl Claladial) 8 Las

Assume

b =300mm h = 500mm

d=h-cc—0@sti—0/2

d=500-40—-10-9 = 441mm

Yé¢o
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336 .54kN

-336.54kN
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(:Design for beam) jsall gaey

Mu = 189.31KN.M

189.31 x 10°

=300 x (aa1)z _ >2AMPa

Ru

28 600
pma=0.441 X 0.85 x 0.85 x - (—>2) = 0.016

0.018x350
1-—-

Ruma= 0.9 X 0.016 X 350( —

)=14.44
Ru < Rumax ok
(Moment Risstan) ssiad a3l
OMuma— Ru x d?
PMumax = 4.44 x (441)* = 259 > Mu
b gy o
pd < Pmax

cheak

8
=350 % (0.85 —+/(0.85)2 — Q

( 1.7 ) 189.31 x 10°
= X
0.9 x 28 350 X (441)2

pd

)=0.187

pd = 0.0094 < pmx ok

1.4
pmin=ﬁ = O 004‘

Pmin< pd < P max
As = 0.0094 x 300 x 441 = 1243.62mm

nb = 4022/300mm
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J

1022@75mm
Aspo,= 1520.62mm > As ok

bmin=nD + (n + 1)S + 2(@S) + 2(CC) < b

bmin=4%X22+(4+1)x25+2x10+2x40=263<b

Cheak 9 = 0.9

350
0.003 + 558000
_ 200000 | _ —
£t = 0.0094 0.003 =0.01

0.0283

et =0.011 > 0.005 ok

ther fore ®=0.9 ok

Hanging steel bar area
As =0.2xX1243.62 = 248.724mm
nb = 2014

L

]
' ° 3
°
o |
Y
w)e/nrel
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e B gyt oy A s gl s A8 Ba¥I €00 3 SIS0

1riasdll 12 LSS ) LA3A) alig 3 o ol daganal alug 2 gand) o dgud ) 5 8 S 8 e

Wul+Wu2 _ 20.621+17.264
2 o 2

= 18.9425KN

WU siap=

W beam= 1.2 x (0.3 X 0.5 X 25) = 4.5KN /m?

W cotmn= 1.2 % (0.5 X 0.5 X 25 + (4 — 0.5)) = 11. 7KN /m?
Pu = WugapX Area + W peamt+ Y, Area + W cotumn
Pu=18.9425%x6.83 +4.5+5.25+11.7 = 150.82KN/m’

Pu = 150.82 x 12 = 1809.92KN /m?

Foretz'edco]umn@ = 0.65

Pu = 1809.92 x 0.15 = 2081.5KN /m?>
PPu=0x0.85%xAg X (0.85 X fc' + pg x (fy — 0.85fc"))

2018.5 x 103
=0.65x%x0.8
%X (0.85 x 35 X% (Ag —0.02 X Ag) + 0.02 x Ag X 420)
= 103361.24kN

Ag=bXxh Ag =2

b =./Ag =V103361.24 = 350mm
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Ast = 0.02 x 350 x 350 = 3675mm
nb = 10022

Use squair columns (350%*350)

AGprow=122500 > 103361. 24mm?

dgant) dluadi o

10022
3
® © o o o &
S
= [
< ®
o ~
O
3
® © & & ©
'

1910

35cm

Yo
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G 138 B 5 i leses Lt Ui pra coped AU Ao Al sl Gy ) (3,5
Wil dlagl alal s Lot CulS g Lgasanal 4diS g (Gardl Cun (o il AT Cidaal )
Aoyl A3y (AL ¢l AiSlas QAN O — Q1A Apdal) e UL Lpiial)
............. Bl g day ) ¢ AudS g ) AL ualial) paludl) Bas

Ahb&ﬂ% s @

C el Gua Cpe AN Gt €20
(Shallow Tanks) dlaall cilii 34 -
...... dalise g lae o piuall cilil A1) A g
iyl oy ol gl s g3l g1 08 S5 Ol ) OS5 Lot donds SN 155

H<05L10r0.5L2

Oyl gl =
G331 dudyl slwsl = Ly, Ly

polizg Jiiy Bgw (L)) Slgudl Jad o gl dasdl OB g ol 1in $9
(Deep Tanks) 4dseall <l A1) -
(1 +-°) cwla lgeldiy) 5 o 4l) 4 Gard] 9 o pull) L] 3

oYl § JAZS Sl e 33501 sedlly caindy) 2y 9l Jsb hnd (e ST OIS gl OIS 13] Baas Ol e Blass
(A8

H > 2L; or 2L,

YoY



abball . salell Joll

(Medium Tanks) Adaw gial) il A4 -

9l aoe J) asldiyl (950 Luis 9l Gasls W2y Job galus O3 gLyl (5% lewis hawgio ol i yaws

2 35 wp Vs 0.5 He xS| dgb
2L >'H >0.5

= g \
‘f,vr -\\‘
/f T
" e
— o
-
. N -
\ e
|~
H
- P,
-

y /// -
\/ -’\/</// L

Sl GBIy oul N ool o US & JEES Olsdadl e 83541 ASilivg i) bogidlly

a3 yoliedl (o (555 (elevated tank) O zan d Ll gl odl (e

71— Floor slabs OIrad) dup,y)
2— Side walls Oyadl bl g

3— Swupporting elements (such as beams, ties, columns,..)

1— Floor slabs OIxadl dus,y)

— Types of floor slabs

a— One way slabs (L= 1L6S £250mm)

Yoy
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Ll gle 335 pa{0me way) SUoYs ge ke plyadl fanyl 5sS
(open channel tank) Jio <SS Joes @l Gl

strip 1.0 width

CTTTTTTTTON

’

)
.
wy=tel+ T, h

w, =tV + Yy h

[HNRERRRRRRRRREN] Wy kN/m 2
kEN/m
one way slab LTI /
! L !/
strip 1.0 width
L
a— Two way slabs (tf=16s 4250mm) LA< 5
S
a— Two way slabs (t, = 1L63 £250mm) LLS oy

Lblgon e 3555 uftwo way) Sy oo ke Gl Gby! 5555 S
(rectangular tank) Jie &1)aSS Jaes @) ol

aws kN/m pw, kN/m

é‘: B ll”l”llllll” NN NN NN E NN

Vs | Ls ”,]W | L WT’
¥ 1 | strip (1) strip (2) @

Yot
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(Rreinforcement of Wall) «¢slssall gelag sgea o

25 51 Bl gl 5) elbl Lo wieg (JSE dsype gl dbatus Slidz 35 Byle cdldazudbl SUL Olyas
(sLosl) SlassW adse Glyizd! §555 48 Eus . olos] § (bending) Blasil gg8 JI dbdaial) U3 Olyiz

() S5 3 5aks LS O350 OS] e St s & S e a8V
28 LS O3l &udy) e Blao s slasdl lisy) (J92l5) dilmo dbotly UK e (gl ) SlassW adye (955

() IS @
Slas
i
s 1]
— } —
u;%l~ - )'-‘), N 2 Jlas
¥ rd —— Mhis — [
Shssall (o ol M Jabdall ne Oyl e AN ha i
698 ol ums desal (3 (Il dlal gu @Y=M 0 G5 T Dlyvzr ) poriiw U ol oledl wuss (S
s daglil, Olyizd) § gudyl kel Wyio olasly @blse dsisd § Ghuzdl e olkl hakd (o doslill Blassyl
.S9dl
2— Side walls Ol Lt g
S ; H
a— Cantilever walls (; — <5 $250mm)
N strip 1.0 width T
A
. A
N = é é
ﬂ‘luh ’("‘Uh Voo
<3.0m | ¥ ]
o strip 1.0 width
| L ' il ':‘U'p_pJ.--

(h<3.0m) L) ¢ L)) ) Ll @8] 65aS guby a3
(3.0m) e (cantilever wall) ¢l p& LlJl ¢lis,)) 5oLy Jads I

Yoo
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JUasl aie 508 psloys glad pliss JUIL 5 8,08 asiedl 555 ¥ (i
By Wl L

R.C. cover

S Jass
(hz. beam)

h<5.0m

(Rreinforcement of Wall —-H--) (8¥) gl -

o

Jshall) ol o 18T 4oy JI Ol Jgo OIS 13] e Y &gyl il § g prubasl] BV ol pisy
o)l Lol dgade oLkl Jaids (30 &3 lyiend] § LAY Sl pglly OY gudy dad (awnrg 2 < (2,1 /
01d 39 kil (SLSYI) palddl Ololye] deglih il pog &Y ggith s ddsIWI didall § & Llak) LAY

Sl J28 13501 31S)g Byazach) Y UM sl e duds Dol

& | ] b . i wusii » : & VL. R.F.T.
VL. RF.T. || | - S]] Bl M
W>HZ RF.T. |->>HZ. R.F.T.
|
T i

SSVL. R.F.T.

. »
e

HZ. sec. —(1——1) HZ. sec. —(1—1) @

yYou
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7

otp = 18kg/cm Mu = 106.67 KN.M T =80 KN
6M T 6%x106.67
otp = — + — = 18 X 100 =—= 0.6m
bt bt 1xt
t =60cm
M ot 106.7kn. 0.6
% es==—-"4d ———— es=—r"" _2.10.04=1.1
T 2 80kn 2
Ms = Mu X es Ms =106.7Xx1.1=116.6 kN.m
D 0.6
K1 = = =0.55 From table K2 = 1287
VvMs +V116.6x1072
_ Ms ds = 116.6 x 10° 16178
$Tkzxd $ T 1287x0.56x100 -omm
8016,/ m dalg o) ghllall @) o,
L=b s sbuia Jashally smalll slai¥) ¢ oo & 10 QISR N g

et

40cm AiSlam (58 Al dpda W) O Im e el oo Adlida 60Cm ASbamy (o gSim dpda Y1 (Glual) pa laal) dSlaw

v i Desien of Sestion(22) -

otp = 18 Mu =45 KN.M T = 45 KN
6x45
1xt
t =40cm
45kn.m 0.4
M t
[x] M _tia —_—s = ——=40.04=0.84
es=773% wskn 2 T
Ms = Mu X es Ms =45 xXx0.84 kN.m = 37.8kn.m
K1 b 0.4 0.65 F tabl K2 = 1300
= = = 0. romtaolie =
VvMs +/37.8x1072
s = Ms s — 37.8 x 10° — 80769
STkzxd $ T 1287x0.36x100 _ -olmm

5016/m daly o) glsllell maludill 40

Yy
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| Designof Secion(33)

otp = 18 Mu =49.8 KN.M T =59,38 KN
6x49.8
gtp = —— 18 X100 =——5-=0.38m
t =40cm
49 8kn.m 0.4
K es=2_-'4d —m es= ——+0.04=0.67
T 2 59,38kn 2
Ms = Mu X es Ms =49.8 X 0.67 kN.m =
33.366kn.m
K1 D 0.4 0.692 F tabl K2 = 1307
= = = 0. romtaoite =
VMs +/37.8x10°2
As = Ms As 3.8 x 106 _goss
$Tkzxd T 1307x0.36x100 = oomm

5016/m

YA
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Forces From ROBOT to Design of Foundation

C1 8844.6 317.39 1156.37
C2 7032.96 531.28 554.35 ULS
C3 6535 432.3 556.6
C4 6323.64 333.59 -555.92 ULS
C5 6530.6 280.65 -555.04
C6 7034.67 228.03 -556.27 ULS
C7 8840.82 457.17 1060.41
C8 7014.73 424.45 -980.69
C9 6500.22 418.1 -881.61

C10 6290.78 416.85 782.47 ULS
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C11 6501.6 415.36 728.36
C12 7017.46 408.12 674.57 . uLs |
C13 8839.93 359.47 591.26 | uLs |
C14 7030.03 530.89 -410.23
C15 6528.16 432.29 41248 RN
C16 6322.21 333.59 41182 [
C17 6530.84 280.65 -411.04
C18 7038.41 227.65 412.03 [
C19 8858.75 86.05 917.1
C20 7035.94 -41.92 -824.51
c21 6520.21 -41.02 80272 [N
C22 6308.05 -41.93 -781.2
C23 6505.62 276.35 88161 [N
C24 7019.09 282.65 -081.06 [N
C25 10185.56 -784.68 1437.39
C26 11061.37 589.32 130583 NN
c27 12121.33 498.34 631.73 | uLs |
Cc28 11844.26 226.68 1437.4
C29 10185.06 619.62 143739 N
C30 12324.14 619.62 1293.86
C31 12609.78 619.62 1150.32
C32 12610.61 619.62 120758 [
C33 10400.5 619.62 1266.88
C34 12442.76 558.81 1266.88  [EEGINCEEE
C35 12768.09 498.34 1266.88
C36 12693.06 641.27 1266.88 ULS
C37 10971.03 784.2 1266.88
C38 11490.9 784.2 1207.58
C39 12121.51 784.2 1150.32
C40 11855.03 784.2 1293.86
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8844.6 317.39 1156.37 21 21 186892.97 186053.99
7032.96 531.28 554.35 14 21 148246.51 148223.44
6535 432.3 556.6 7 21 137791.6 137667.3

=21.16m

6323.64 333.59 -555.92 0 21 132240.52 133130.03

6530.6 280.65 -555.04 7 21 136587.56 137423.25
7034.67 228.03 -556.27 14 21 147171.8 147956.1
8840.82 457.17 1060.41 21 21 186717.63 186114.39
7014.73 424.45 -980.69 21 14 146328.64 147733.78
6500.22 418.1 -881.61 21 7 135623.01 136922.72
6290.78 416.85 782.47 21 0 132888.85 132523.23

6501.6 415.36 728.36 21 7 137261.96 136948.96
7017.46 408.12 674.57 21 14 148041.23 147774.78
8839.93 359.47 591.26 21 21 186229.79 185998
7030.03 530.89 -410.23 14 21 147220.4 148161.52
6528.16 YA -412.48 15 21 136678.88 137523.65
6322.21 333.59 -411.82 0 21 132354.59 133100
6530.84 280.65 -411.04 7 21 136736.6 137428.29
7038.41 227.65 -412.03 14 21 147394.58 148034.26
8858.75 86.05 917.1 21 21 186950.85 186119.8
7035.94 -41.92 -824.51 21 14 146930.23 147712.82
6520.21 -41.02 -802.72 21 7 136121.69 136883.39
6308.05 -41.93 -781.2 21 0 131687.85 132427.12
6505.62 276.35 -881.61 21 7 135736.41 136894.37
7019.09 282.65 -981.06 21 14 146419.83 147683.54

10185.56 -784.68 1437.39 14 215334.15 213112.08
11061.37 589.32 1305.83 14 233594.6 232878.09
12121.33 498.34 631.73 14 255179.66 255046.27
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242516.48

242093.1

12121.51

784.2

1150.32

255702.03

255335.91

11855.03

784.2

1293.86

250249.49

249739.83

5215.03

449.81

788.12

4110069.444

2345772.644

2638.61

520

332.56

877496.1416

1372077.2

2890.22

400

285.06

823886.1132

1156088

2331.22

71.77

233.48

N
N

544293.2456

167311.6594

4376.02

1278.44

2040.38

8928743.688

5594479.009

2627.66

400.2

318.67

837356.4122

1051589.532

2607.28

218.23

378.83

987715.8824

568986.7144

2596.37

109.21

540

1402039.8

283549.5677

2741.58

432.81

399.87

1096275.595

1186583.24

4449.13

420.6

548.39

2439858.401

1871304.078

13672

6578.37

3857.87

52744798.64

89939474.64

9242.48

1604.51

1329.54

PP P NN DD IDNDDN
W W | W | NN DN IDNDN

12288246.86

14829651.58

1928.36

1003.42

587.68

ol
N
ol
(&)
N
()

1133258.605

1934954.991

11855.03

393000.74

784.2

1293.86

15338749.12

9296714.526

8315947.746

7977206.15

21.47803

20. 29

54 Alasa AU S aa Gulad ALY S ja gilall ade e Al 43S 00 38
D AUl cilBMal) aladiuly i g ¢ dBilud) 3 ghdll A Lplua a3 Al

ex=x'"—x" 3
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J

ey=y' -y &

ex ey
0.339 1.20

ol ABvialt 188 g Lol 8 dn ad) Jaldil) Jdud 4 ) cilalgal yaas

P, M, M
IRy My My
AL

qu
TN

K og=aall o ALY 38 ja g yuaainl) 38 pa (i ABlsal) = x
Y 5= e ALY S ey paindl S e (Al = y
LSS 5L s g ALK (¢ 38 e G 43S M) 0o A3l a g3l M« M,
(iraa i) Jadl) 393 ) SaasY) (e ddabisall 5 681 £ gara =Y P,
Al dalua = 4

Rl Cistall i g Lagubuas. g (LAY B Akl Al pgie = 1, < 1,

Ix(ly)3
*= 712

ly(lx)3
Yy~ 12

Al oLy 18 5 aaa Leald A8Lud) A8%al) A can gall g i) (5 Ll ahay Lagd L)
BLEY) A cilalgal) Glua Al o b a9 jad) CullS M8 A g e Adali JS Aie a gl
() e 3855 LA 2 g ) 0 Ala B L) (=) bl

A2l o g5all daadl a g el oy Glde LA Cllaadl a i abiiia Silais Lic g pda Y5
25 981 il Aluana g ALSY) (g 38 e (g Ay S a3 0

ralaal) A L LaS Ll oy 38
Mx=Y P, xey= 393000.74 X 0.339 = 133227.25

My =Y P, xex= 393000.74 X 1.20 = 471600. 88
(ol LS i) cils g

YAo
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J

My 471600.88KkN.m

Aalise yyaad g luay Uiad aliiia g Jilaia U 5 pia (8 Adll) b oY
O da Al L 88 (S g5 oY) gl gy aladiialy A1 gl ae g
sl LaS Al ) A ) A8y Jae grall )

1789.29m?
259308 m*
Iy 259308 m*

Gebadl Jgaal) B Las Ailia [y and Ix Jiaia JSAN (Y5

\-ﬂ--
o ssus
s < || o [t oo so0| o |
7o e s | |

6530.6 + . 246.223 | 300

7034.67 | + . 14 21 |258.893| 300

8840.82 | 271.563| 300
-
6500.22 | | _ 264.381 | 300

6290.78 | _ | 21 0 260.79 | 300

6501.6 | _ | 21 7 |2064.381| 300 |

7017.46 ‘
8839.93 ‘

7030.03 ! - 258.893 | 300

YA
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6528.16

260.703

6322.21

233.553

6530.84

246.223

7038.41

258.893

8858.75

271.563

7035.94

267.972

6520.21

264.381

6308.05

260.79

6505.62

264.381

7019.09

267.972

10185.6

255.302

11061.4

242.632

|VAVA R

229.962

11844.3

242.632

10185.1

255.302

12324.1

251.711

12609.7

248.12

12610.6

251.711

10400.5

255.302

12442.8

242.632

12768.1

267.972

12693.1

255.302

10971

242.632
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226.371| 300

235.45
251.711| 300

JS sie 4 i) Jada clalga) by a gl g A a ol L) e Baae ) ey AU Gijgu
Gl af (e g ula) AL S ja ) e S S pa 0 Adlcal) Gl Uil s (3 gas
Aalud) A8Mal)

@3‘(300 KN/m)GJML@MSJﬁé‘yLﬂm‘thMU}\JﬁJh}N\
200 KN/m? )M‘UHLGJAMDJJQCJ‘ ‘,dwmwu\mfusmmm}
2o LaS clleaad) s 5 a9 (250 KN/m?

393000.741  133227.25kN.m  471600.88KN.m
“=—"1764 t 259308m'4 T 259308m~4

q, = 222.78+ 0.513y + 1.81x

A i) Jaadi 508 e J8) CuilS Saas ) As gana Jhud Ay i) Jauia colalgal () JaadU
ALy LA a8 ga 8 gy £ gamsall

O OSay A (51 _SAY) s glial A0S (4 €5 Eray (5 ymand) (ki) ASlans by () a 6
43S 1) BaasY) (s (5 g8 38 5 ol e bt By (e A ) (ghiliall A iy

() AAY) Ao glial A8 0585 Euny Ll B Lo a SV el A AQl30al g A A1
Joabal) Bl e Ay pad) glaliall B midy o)) ¢Say o 2)

) ol 8y (31 530 daglia o Ulaa ¢l 5 Lgagauai g Lila <) ghadd 4l lld 04
........................ @m\m‘,},ﬂg‘;aﬁmw@m&,h

B L O OSay s (1A L glial AB1S 0 685 Cuny (o pmand) Gabed) ASla quual
(ultimate method ) aladi) aladiady Gulud) Aadl (e 4y jald) glalial)
: Ja
ERCPIRIVEL (I &
g Al saasY) X%
BmS Juaal A pall 0400 5aasY) X

YAA
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e A Al ghlial) 8 g o (Say g2 (31 AAY) da gliad ABS ¢ 580 Cuay
—tal il Gubady) Sy

OV
2
(0 x0.17 (1 + §> For xbyxd ... ... .. (11 — 33). ACI
— mi g d
=minof {4 .0 083 ( é > For xboxd ... ... .. (11 — 34). ACI
0
\ 0 x0.33,/Fcr xbxd ... ... ... (11 —35).ACI
O G

5 mail) dgal) ) 3 paall ALy ghal) dgal) A B
A agall as = 40
2okl agall s = 30
S saadl s = 20

2ot LaS LS 6 YY) gall o pladiiiily a8 g ey agas JS Jiud b, (3) AAY) Jasa daal

da/2 h X a2 h @z d/2 h diz b
1 | | .
1 1
d/2 ] d/2 i ; d/2 —
o | W [~ W |
9 5 arz | | i b
) G A geas a3 gas CJSJ 2 _gass

Sl (31 a0 da glial) dSland) dyany Liad 400 Aslaal) aladinly g
1o Las da jal) saesy)
Fc'

u = 3
Loy o a ASY) Bkl gl g ((C19) pd 9as sa g laa ASY) AN 3 ganl) jlids
(C32) ph I IS g (538 10 0158 (oY (2 s2a Lagha SIS 0 i (C16) 4
[(Ultimate 1.2DL+1.6L L) daaall s sill 33} a3 Uia (5 4al)

X @xb,xd

YAQ
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:C19 iyl s gaell
P, =5621.57KN
B =H=900 mm
X =0.9+0.5 m =1400 mm
b,== b,=2X= b,=2Xx1400 = 2800mm

VFc'
P,=0 xb,xd
3
= 5621.57 x 1000 = 0.75 x@ x (2800)xd
By solving the Equation:

=d = 1357.51mm
t =d + cover + @/2
Assume using Cover 70 mm and Bar g18mm

18
~t=1066 + 70 + -5 = 1436 mm =~ 1450 mm

:C16 yyshll ugaxll
P, =6118.57 KN
B =H=800 mm
x1=b+d
x2=>b +§
> b,=bxd+b+5=1800+ 1300 + 2 = 4400mm
VFc'
P,=0 xb,xd
3
= 6118.57x 1000 = 0.75 x? x4400 x d
By solving the Equation:
=d = 940 mm

t =d + cover + @/2
Assume using Cover 70 mm and Bar 18mm

18
~t=940 + 70+ 7 =1019mm = 1020 mm

P, =12613.49 KN
B =H =1000 mm
x1=(b+d)x*4
b, =x+4 =8000mm

Ya.
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VFc'

3
12613.49x 1000 = 0.75 x? x8000 x d
By solving the Equation:
=d = 1066mm
t =d + cover + @/2
Assume using Cover 70 mm and Bar @18mm

18
t=940 +70 + > = 1145mm =~ 1150 m

sddutl dSlac (9K d g &M/,ﬂ/&uwj
Take t = 1200 mm

P,=0

xb,xd

«Check of Punching 4

t =1200 mm
d=1200-70-18=1112 mm

DIMENTION Vu
b(mm) | h(mm) as punshing(KN)
C1 900 900 . 4760.11 ‘8020.683 0.59347935 ‘ 0] ¢

800 . 0.69668984 0] ¢

800 : 4722.59 | 6524.998 | 0.723768774 ‘ ok
800 4763.09 ‘6524.998 0.729975672‘ ok

Colume ®Ve(kN) ration cheak

AR
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6065.14

5892.64

5598.29

4715.74
4543.24
4758.29

6524.998

6524.998

8020.683

0.722718965
0.696282177
0.593252436

5888.44

4568.44

6524.998

0.700144247

6060.81

4740.81

6524.998

0.726561112

6107.48

4787.48

6524.998

0.733713604

6067.26

4747.26

6524.998

0.727549618

5901.54

4581.54

6524.998

0.70215191

5611

4771

8020.683

0.594837089

5903.96
6074

4583.96
4754

| 6524.998

6524.998

0.702522791
0.728582568

6118.57

4798.57

6524.998

0.735413222

6076.54

4756.54

6524.998

0.72897184

5912.13

4592.13

6524.998

0.703774899

5621.82

4781.82

8020.683

0.596186101

5908.96

4588.96

7399.626

0.620161098

6071.91

4751.91

7399.626

0.642182482

6109.92

4789.92

7399.626

0.647319229

6061.46

4741.46

7399.626

0.640770249

5888.57

4568.57

7399.626

0.617405553

10198.02

7798.02

13291.92

0.586673698

11060.84

8528.84

13291.92

0.641655972

12122.68

9590.68

13291.92

0.721542097

11849.15

9317.15

13291.92

0.70096343

10208.5

7676.5

13291.92

0.577531302

12325.29

9793.29

13291.92

0.736785192

12609.27

10077.27

13291.92

0.75815005

12613.49

10081.49

13291.92

0.758467537
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10409.93 7877.93 13291.92 | 0.592685621

12438.99 9906.99 13291.92 | 0.74533926

12764.53 10232.53 13291.92 | 0.769830831

12698.42 10166.42 13291.92 | 0.764857132

10956.29 8424.29 13291.92 | 0.633790291

11499.15 8967.15 13291.92 | 0.674631644

12131.35 9599.35 13291.92 | 0.722194373

11866.04 9334.04 13291.92 | 0.702234127

5215.03 2683.03 95512.3 | 0.028090938

2638.61 106.61 95512.3 | 0.001116191

2890.22 358.22 95512.3 | 0.003750512

2331.22 -200.78 95512.3 0.002102138

4376.02 1844.02 95512.3 | 0.019306624

2627.66 95.66 106734.4 | 0.000896244

2607.28 75.28 106734.4 | 0.000705302

2596.37 64.37 95512.3 | 0.000673945

1262.44 -1269.56 95512.3 | -0.01329211

2741.58 209.58 106734.4 | 0.001963566

4449.13 1917.13 106734.4 | 0.017961693

13672 11140 352123.7 | 0.031636613

9242.48 6710.48 352123.7 | 0.019057168

1928.36 -603.64 95512.3

0.006320024

uad) iy heal) qguada die gy gl alin (B Adaaal) Ldll) dadaly o gl 32
aad sladlg "lMJ“‘.ﬂUMM‘ &JW‘ géJh Jiaal) 9 39 gall
Support Jba 34 Ga Gabal) Lgd) o Ldalll Ciy 2l g galis) (A s )
Elastic ) Jta) (2 X,Y Csplad¥) 8 Abadll iy i #1al 5 Planer L)
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I

Ldall) iy g cad ) T il o) 40 oS G BLaTY) (B 3 ) jaa LGS yig
el LaS AL il K 43l Jalaa JL3) 5 ¢120cm ASbecy
K=120q, = 120 X 300 = 36000

30 Z=800m -Story 2 |.]v

— ‘r’:
FRONT |4
¥ | &

o N

-PZkN
Cases: 1 (DL1)

View

elipall (@ Ryl Ryagungs Rygm

yYa¢
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A pal) Guen iliil) ) A%l 5 g 9l gabi g (B (oidal) Jalaty p 983 <
P sl s Al 7 AT diguy dld o ply araalll g (ULS) s 9ail
Glll 13 A b Lad ) gua A lgadsig (XX-YY) Calady)

e e e T e Pror PR e CTES P
(3)
sww - ’%‘%
1 - i I 2
: HHH --C10) -PZ kN U
H HEEEE O W 54000
, HH - Bl 53625
jsease =87 N 537750
Seagssesss T : D M. 52875
sassasas : W = 225.00
SesEsassaN. ISSeEEsSNSs NS T 6) 221.25
Siasssssssasaas T 22 Il 51750
R :--%:—: sEassaaEaasas: ' W 21375
- T -—l' . T % + . 210.00
e e e e 206.25
+ HHHHH 202.50
K HH 200.11
s T T . . "AIATAAA; AA?“‘TA“A‘ p-Nam_ékNlmz)
(BaCB ¥ T 56X 7 X 8V OV IOTH2OA301 77:’:?1 5016) Cases: 104 (COMB81)
3D Z=000m - Base A|' — e W

5 galll (SIS) il il ag Al Ja8 2 )l A g5 ) s

A Gl ) g3l I zUad Y g JLSRY) a3 LaS Adll) 3585 S0 Ganliia &0 Jad oy o U Bl

Lol Uis g pal dpalia oS5 Ay

Design Raft sa il s o

gl el b cilelaiS Lol o alad¥) b agal) il gl aduly Lad 36
Gl B i Uy ¢ Aagyd J9 ddladly A gal) (g guall) Lgd s
Ga SRl Wgia (any gy i) Alglaay ¢ JusY) (B Jglaally dpaanalll
i sall g jalls S o) o jal) il by ol guil &0 con £ 5 o &
Lasd Lgauda gl g JuuS) A i (B (i o gl pail) Ay g AN BB g Liaanay yusY)

(1

Ydo
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20O GG OODOG 00O

9919101019199 191990 &

o = = o
i = 8 @ P
||

dor 1488.06 b
il + = -1059.

[mrmss 99 E ;1063 -

13 .ullln-. sriih =

: irec

Integral value 5667 48 (kNmIm)*(m\

A - A4 - (MXX) Automatic dﬁredlon %KNH\/ ‘

Integ;l\ialue 538002 - C/:tl) (ﬂI !

' atic direction (kNm
ra1‘va!ue %’"37 (kNm/m) (‘m}\l

Automatlc direction (k m
Inte%al value 2606146 ékNm/m)

- (MXX) Automatic direction kNm
Integral value 42516.94 (kNm/m) (m)

3208.85
2140.00

MXX, (kNm/m)
Automatic direction
Cases: 3 ((1.2DL+1.6LL)
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' integral | o £ 12571 17 ((Nmimm
T D REEED ) b hn A 126816 | R ¢ va X XX) Automatic |reg‘t|g‘n‘ l(sN)
T A A12 | Int alvalue 34123.56 (kNm/m)
: A A1 | Int o e L 185 5 (kNm/m)*(m)
2 | (MXX) Automatic direction (kNm/m
A A10 Integ1al value 56418 54 gkNm/m) aN

‘ i - (MXX) Automatic direction
Tz ~1006. 89l ‘ : ,,A A9 | Integral value 5224 .16 (kNm/m)* {m)

i A

g < 4743 54
37.23 B | aa ] 3600.00
764.83 r)’ E"_ms 65 [oF A‘q 2400.00
-1045.22 [TO0TTD o AAs P09

m,,m_‘ | 34118 A-M 324 |
| 2054.58 o n-a3 ]

(B - e Wsze 28
S AT 48600hHHAA2|

i 113089J o AAL a7 |

R MYY, (kNmim)
140)13( \2)ﬂ REDERES n 5 % {‘Q 3se ) Automatic direction
LS Cases: 3 ((1.2DL+1.6LL))

3D Z=000m - Base

2819 G ga e S AU G g Cigag ) (pe i A) Al GaalaiY) s g sall ABLud) | gual) ) faliiad
JuS¥) (A gaanai o gous A8l gl pill dpealy g Lgaanal g (x-x) sl (2 (A) Ao pddl il o 30

-------
Y/
N _

Mu max (+ve) =8149.10 kN.m

t = 1200 mm and Cover = 50 mm, assume @25mm
Use

Fc'=35Mpa, F, =420 Mpa
d=1200-50-25=1125mm
For 1m Width Strip:

yav
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My
Ru = b x d2
8149.10 x10°
= Ry = 1000x 11252 6.438 Mpa
Assume #=0.9
_Fe 0.85 — |0.852 1.7 Ry
Pa =%\ ™ ' 0 Fc

35 1.7xX6.438
= pa= Eo(o.ss - \/0.852 e

N———
Il

0.019798

And: ppin = 0.0018 for F, = 420 Mpa
P min = 0.0018 < p; = 0.019798

= Usep; =0.019798 Ay = pgxbxd =
0.019798x 1000 x 1125 = 22262.62 mm?

Agprov = 22782.829 mm?/m’

daill gold (paladY) A moludl) dgglude Al Adall)  mled Ciguy
se g daeY) Jial @) AAY) gl gall) ghla B mludl) Mas diualg A
Ghlial (& ASY i) uiay oS BaasY) G Aodan ) il ) B lagiiall e
Aslally dpliad) Al (AT g (ory Ao gally dallaal) a9l AoV duz jall
(Al 0% (AL g ASH yaad) (e Ll g

OBl (b el o A

Agmin = PminXbxd =0.0018x1000 x 1125 = 2025 mm?

mm?

A prov = 2454.36 mm?*/m’

USE 5025 mm / min X, Y directions TOP and
BOTTOM
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=
o
=
[S]
(]
(2]

X&Y L gplaill smgsmal Jud M ajlut 38

X.X-Direction
808 a9 2l 3hlia aluds \

el ASui

Bottom

Top

Bottom

®/B(B) ‘

Top

Bottom As

Bars/1m width @spacing

Top As

Bars/1m width @spacing

@/m ®/m ®/B(m)
M@ve) | 81491 5025 | 5025 | 21032 . 5025/m @@%gg"r;"r; +21032/m 5625/m @200mm
c-stA | 175m | 1
M(ve) | 2874.4900 | 5025 | 5®25 10025 5g25/m @200mm 5g25/m @140mm +10g25/m @100mm
M(ve) | 18743700 | 5025 | 5025 | 5025 5925/m gfggmpnwmzym 5g25/m @200mm
M-StB | 35m 2 5g25/m  @200mm +3g25/
J%) m mm 1) m
M (-
(ve) | 1602.0600 | 5®25 | 5@25 3025 5g25/m @200mm 0933 35mm
M(+ve) | 1653.7200 | 5025 | 525 | 4w25 5025/m %igg”r;"r;“‘”wm 5625/m @200mm
cstc | 35m | 3
M (-ve) 892.0600 5025 5025 - - 5¢25/m @200mm 5¢25/m @200mm
M (+ve) 338.9500 5025 5025 - - 5¢25/m @200mm 5¢25/m @200mm
M-St-D | 35m | 4
M(ve) | 5257800 | 5®25 | 5125 ; . 5625/m @200mm 5625/m @200mm
M(+ve) | 1396.9600 | 525 | 5®25 | 2025 ; 5025/m  @200mm +2425/m 5625/m @200mm
@500mm
CstE | 35m | 5
M(ve) | 818.7400 | 5025 | 5®25 ; . 5225/m  @200mm 5625/m @200mm
M(+ve) | 1096.5600 | 5025 | 5025 | 1025 ; 5025/m  @200mm +1g25/m 5625/m @200mm
@1000mm
M-StF | 3.5m 6 5225/m @200mm +3925/
1) m mm +39. m
M(ve) | 1485.9900 | 5®25 | 5125 ; 3025 5225/m @200mm 0553.33mm
M(+ve) | 1063.1300 | 5025 | 5025 | 1025 ; 525/m @200mm+1425/m 5625/m @200mm
@1000mm
c-st-G | 35m | 7
M(ve) | 3177.0800 | 5®25 | 5®25 ; 12025 5625/m @200mm 5625/m @200mm +1225/m @84mm
M(+ve) | 1050.0200 | 525 | 5®25 | 1025 ; 5025/m  @200mm +1525/m 5625/m @200mm
@1000mm
M-StH ) 3.5m 8 5025/m @200mm +3925/
1) m mm +3g. m
M(ve) | 1488.0600 | 5®25 | 5025 | 3®25 ; oassam 5625/m @200mm
M(+ve) | 14383800 | 5®25 | 5®25 ; 3025 5025/m @200mm 5025/m _@200mm+325/m
@333.33mm
c-stl | 35m | 9
M(ve) | 8211200 | 5®25 | 525 ; . 5825/m  @200mm 5625/m @200mm
M (+ve) 350.4100 5025 525 - - 5@25/m @200mm 5¢25/m @200mm
M-St-J | 35m | 10
M(ve) | 5321200 | 5025 | 5®25 ; . 5825/m @200mm 5825/m @200mm
M(+ve) | 17044900 | 5025 | 5025 | 425 ; 525/m %iggmm”m’m 5025/m @200mm
c-stk | 35m | 11
M(ve) | 9065300 | 5025 | 5®25 ; . 5825/m @200mm 5825/m @200mm
M(+ve) | 1873.3700 | 5@25 | 5®25 | 5025 ; 525/m %iggmmﬁzzam 5825/m @200mm
M-StL | 35m | 12 5g25/m @200mm +3025/
%} m mm +3@. m
M(ve) | 1607.4400 | 5®25 | 525 ; 3025 5825/m @200mm 0553.33mm
M(Gve) | 8192.1400 | 5025 | 5025 | 20125 ; 5025/m @@zggrr:]1$+2m32/m 5025/m @200mm
C-st-M | 1.75m | 13
M(ve) | 28825300 | 5025 | 5®25 ; 10025 5625/m  @200mm 5825/m @200mm +10g25/m @100mm
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Y.Y-Direction
S ) pJadl shla giluds
.g Mu max o) st 8 usl) Bottom As Top As
o
3 KN.m /m Bg}glm Top Bottom Top Bars/1m width @spacing Bars/1m width @spacing
. @/m ®/B(B)  ®/B(m)
175 M (+ve) 1257.47 5025 5025 2025 - 5025/m@200mm +2625/m@500mm 5¢25/m  @200mm
C-St-A m 1
M (-ve) 1180.89 5025 5025 1025 5025/m@200mm 5025/m ggggm +1g25/m
35 M (+ve) 2868.80 5025 5025 - 10025 | 525/m@200mm +2¢32/m@500mm 5¢25/m @200mm
M-St-B m 2
M (-ve) 486.00 5025 5025 - - 5625/m@200mm 5¢25/m  @200mm
35 M (+ve) 1326.28 5025 5025 2125 - 5025/m@200mm +2625/m@500mm 5¢25/m @200mm
C-St-C m 3
5625/m
M (-ve) 2054.58 5125 5125 - 625 5¢25/m @200mm @200mm-+6025/m@166.7mm
35 M (+ve) 341.18 5125 5125 - - 5625/m @200mm 5625/m @200mm
M-St-D m 4
5@25/m
M (-ve) 1538.24 5025 5025 - 3®25 5625/m @200mm @200mm+3025/m@333.33mm
35 M (+ve) 1045.22 525 5125 1025 - 5¢25/m @200mm+1525/m@500mm 5625/m @200mm
C-St-E m 5
525/m
M (-ve) 1600.09 5125 5125 - 3025 5625/m @200mm @200mm+3825/m@333.33mm
35 M (+ve) 705.65 5025 5025 - - 5025/m @200mm 5525/m @200mm
M-St-F m 6
5025/m
M (-ve) 764.83 5®25 5®25 - 3025 5625/m @200mm @200mm+3p25/m@333.33mm
5025/m
35 M (+ve) 8194.10 5125 5025 | 21032 - @200mm+21032/m@47.6mm 5625/m @200mm
C-St-G . 7
m
M (-ve) 37.23 5025 5025 - - 5025/m @200mm 5525/m @200mm
35 M (+ve) 693.56 5025 5025 - - 5025/m @200mm 5025/m @200mm
M-St-H m 8
M (-ve) 764.09 5025 5025 - - 5425/m @200mm 5425/m @200mm
35 M (+ve) 1006.89 5025 5025 - - 5025/m @200mm 5025/m @200mm
C-St-l m 9
5@25/m
M (-ve) 1586.63 5025 5025 - 3025 5925/m @200mm @200mm+3a25M@333.33mm
5@25/m
35 M (+ve) 1539.83 5025 5025 - 3025 5025/m @200mm @200mm+3a25M@333.33mm
M-St-J . 10
m
M (-ve) 339.18 5025 5025 - - 5025/m @200mm 5025/m @200mm
5025/m
35 M (+ve) 1438.38 5®25 5025 | 3®25 - @200mm+3525/m@333.33mm 5025/m @200mm
C-St-K . 11
m M 2064.86 5@25 5@25 6®25 5025/m @200 Sa258/m
(-ve) . . gesim @e00mm @200mm+6525/M@166.67mm
35 M (+ve) 485.11 5025 5025 - - 5425/m @200mm 5025/m @200mm
M-St-L m 12
M (-ve) 2875.51 5025 5025 - 10025 5525/m @200mm 5625/m @200mm-+10825/m@100mm
1.75 M (+ve) 1258.16 5025 5025 2125 - 5g25/m @200mm+3525/m@500mm 5¢25/m @200mm
C-St-M m 13
M (-ve) 1187.12 5025 5025 - 1925 5425/m @200mm 5625/m @200mm-+1g25/m@500mm
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View
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000 m - Base
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Mu = 359.71KN.M
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J

Ryt — 359.71 x 10° 4 62MP

YZa00x (442" .
Prmar= 0.441 x 0.85 x 0.85 x %(6032‘;20) =0.0156
Ri,= 0.9 X 0.0156 X 420 (1 _ %ﬁ;‘;”) ~5.24

Ru < Ru gy ok
(Moment Risstan) psiad a3
OMupe= Ru X d?
@Mnmax = 4.62 X 400X(441)?>107° = 407.63 > Mu
MM o
pd < Prmax

cheak

d= 35 0.85 —/(0.85)2

1.7 359.71 x 10°
Q= ( ) X = 0.249

0.9 x 35/ " \ 400 x (441)2
pd = 0.0094 < P max ok
1.4
Prinac = 0.003

Prmin< Pd < P max

As = 0.0094 x 400 x 441 = 1658.16mm
nb = 5022/300mm

1022@80mm
ASpro—= 1900.66mm > As ok

bpmin=nD + (n+ 1)S + 2(@S) + 2(CC) < b
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J

bmin=5%X22+(5+1)x25+2x10+2x40=310<b

Cheak $»=0.9
£t = 0.003+ 2"4"2"0"0 —0.003 = 0.012
= 0.0094 003 = 0.
0.0283
et = 0.011 > 0.005 ok

ther fore ®=0.9 ok

Hanging steel bar area
As = 0.2 xX1243.62 = 248.724mm
nb = 2014

cpl4
._
; /D
=
&
7
® o o o o
. 7
cRECm
Ocm
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