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i g8 X g g5 fy fe sl s
clbade | Lo | seew | sd | cBow | (vipa) | (vpa) |
TET _i-ui'é i 280
34 dla aldaiie, Al Caaa 28 saial)
is - b -l ! . &420 (]
$ s ;..lghim ddadl dGaaa 350 25 )
54 dla i, adadl Linaa 280 21 )
o8 4l duida
B Z.Lahluu adadl, i..u.m.a 350 25
AR | o | s il
4y il
= ashaall
4l
daling =
4 il Al
54 dla dAdices adadl, aiaa 280 21 daaall
daliae Ayl
XY A 3ila i T ISl
= 2 abadl . duasa
Anbe | Ui . ¢ aall
- eidntinll Vomtatarid | b il |
2B : 41 dakial)
1: 4l Jalea
SD : 4l g g
200KN/m> : 430 daglaa
el | § Junbiiad| (§ o) il | o0 |
ETABS gl
SAP2000 gl
SAFE gl
STTAD PRO. sl
Auto CAD gl
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Bl asaat - J¥1 (V) JEa

pen Alillag A AL S2 (5.25%4.05m) o alad oS AL aaiin isal) Biea ) B g Bagally
L AL o3h ASlace (saily aal) ol CilSLac 431S arasal

: Tow way | One way 4kl sda Ja i @

L/S =5.2/4=13<2 Tow way
DAY Lo il a3 @
LxS = 5.2x4 = 20.8 < 36m’ Solid Slab
: praaill dlee Jlas) aabiiod S ABSY 4kl ) dSLec 3005 @
t. = (5200-250+4000-225)x2 /180 = 99.16 mm Say 100mm
2 oseall SN jpaill ae Glus @
100 100/ ] 100/ I
600 600 600
F6 Bl F2,F7
250 200 250
250x600x300+1050x100x650
Yerer = = 444.11
F2F7 250x600+1050x100 i
1050x100° 250x600°
Xe267 = + +1050x100x(444.11-50)° + + +250x600x(444.11-300)>
= 2.4x101°mm4
200x600x300+1000x100x650
Yg1 = =459,
e 200x600+1000x100 o
1000x100° 200x600°
IXg1= —1"3—— +1000x100x(459.1-50) + ——;‘2—— +200x600x(459.1-300)’
=2.34x10"mm*
250x600x300+650x100x650
Yer= 250x600+650x100 =035 mm
650x100° 250x600°
IXg1= :—2 +650x100x(405.8-50) + :—2 +250x600x(405.8-300)>

= 1.44x10"mm*
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4000 4500
L 1 100 [ 1
H \El
250 250
2725 2700
7 ] 100 1001 - ]
H \El_‘
250 200

IXg2 = (4000x100°)/12 = 3.33x10°mm*
Ixez = (4500x100°)/12 = 3.75x10°mm”*
Ixgg = (2725x100°)/12 = 2.27x10°mm”*
Ixg1 = (2700x100%)/12 = 2.25x10°mm*

- 3 dod cla ®
ase2 = Ip/ls = 2.4x10'%/3.33x10% = 72.07
arp = Iy/ls = 2.4x10'%/3.75x10% = 64
asr2 = Ip/ls = 1.44x10'%/2.27x10% = 63.4
ase2 = Ip/ls = 2.34x10'%/2.25x10% = 104
D Oy e Clea @

asm= Zas /4 = (72.07+64+63.4+104)/4 = 75.8675>2
: (ACI 318M-05 (9.5.3.2¢)) wu dulaill ASLacall Clos @

I (0.8 + (fy/1400) _ 4050(0.8+(280/1400))
36 +9B T 36+9(4950/3775)

=103.55mm

5=

. B ALl il pa s slodi! 130mm ASLace 4B Ao

s Jlaall s @
- Own weight = 0.13x25 = 3.25 KN/m?>

-C.L=2KN/m?
-LL=2KN/m?

Wu = 1.2(3.25+2) +1.6(2) = 9.5 KN/m?
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: Method 2 (1963) ey Gaaladl 8 Jlal) 035 @
r=Ls/L = 3775/4950 = 0.76
Mu = Coffe. Wu .L52
As = Mu/@fyZ
Z=0.9d

ASmin, = 0.00Zb ts

T smadll slasyl ‘_,s';._umﬂl ®

NO. S2 S2
Case Con. Mid. Con. Con. Mid. Con.
Coffe. 0.059 0.044 0.059 0.059 0.044 0.059
Mu -7.99 +5.96 -7.99 -7.99 +5.96 -7.99
Ru 0.725 0.540 0.725 0.725 0.540 0.725
o] 0.00293 | 0.00217 | 0.00293 0.00293 | 0.00217 | 0.00293
As 307.7 227.9 307.7 307.7 227.9 307.7
Asmin. 260 260 260 260 260 260
Asselected 307.7 260 307.7 307.7 260 307.7
NO. of bar 5¢10 5@¢10 5010 59010 5010 5010

: Jashll slai¥) 8 aseialll @

NO. S2 S4
Case Dis. Mid. Con. Con. Mid. Dis.
Coffe. 0.021 0.031 0.041 0.062 0.047 0.031
Mu -2.88 +4.25 -5.62 -8.51 +6.45 -4.26
Ru 0.261 0.385 0.510 0.772 0.585 0.386
o] 0.00105 | 0.00155 | 0.00205 0.00313 | 0.00236 | 0.00155
As 110.3 162.8 215.3 328.7 247.8 162.8
Asmin. 260 260 260 260 260 260
A% o 260 260 260 328.7 260 260
NO. of bar 5@10 5@10 5@10 5@10 5@10 5¢10
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95 Z..faﬂ o :u:ﬂ.:\" Cra Jl.g;\ﬂ ela.; Jasil G One way slab aal gl slasy) by alh)t..m s 95
s dlalaal) um?lkuhejygha&agjﬁam slasyl
Weq = (W.S)/2 (L/S22)

T AANAANA AA\AT
l ¥ ¥V W WY erl

—_

—

~—
Y

. aliLdl Jasll ; W
.WM‘-&&‘:S
ALyl sl 2 L

JRIS Cuas G lasy) 8 AN Jlaad JE) 23 Tow way slab Gaalad¥l cild claddl Als & L
A Eisa hd Jaa Bupas g Jaghll slas¥) B gl Gijaie 4l JSG e £ ga bl Jaa B
,MHL}JY\?QMQ&J&Z

‘_

A A
<
(,
<—

v

" (L)

Al Jlaad) JISii Jusads Moment asjall 5 Shear uaill 8 Gl iy sgaeall 838 aaiai Sl
dad 4y s Gy daladll B W s Gk (6 dllly, AlSa Gibains J80 ) Ajade 4l
2838 hs S Ce Jalaall AW i 5, gAY JISEY) L8 aga gall Jaill 33 g glus Reaction

. AT Jla¥) JISai A agaga a0 1SV A glona

Shape of Load e C. Equivalent Load

From the Slab
| W
vV V¥V VY v VW 1.0 1.0 Ws (S/Z)
e (L)
| .
A Vv WV V¥V V¥ g % (S/L) 1- 1/3 (S/L)2 ca . Ws (5/2)

Ce.Ws(5/2)

% % Ca. Ws (5/2)

Ce.Ws (S/2)

e (S) 7 N

i @
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2 IS Jlaa) galisis asediy aghio Ga Laa SalinuNL
E-E usaally B-B Ugaall Lo dadl gll lacla 250x700mm Sl ahalial) 488 (ol 58l 3 @
1 AGNS Lagiias 200x700mm el (585 5'-'5 jgaally 5-5 ssaally

A) Beam 250x700mm
=0.25x0.7x25x1.2 =5.25 KN/m'

B) Beam 200x700mm
=0.20x0.7x25x1.2 =4.20 KN/m'

2 oaall dualip Al Gl paad SN Gl @

C) Block wall
=1.2x((3.2-0.7)x15x0.2) =9 KN/m'

D) Stone
=1.2x3.2x26x0.1 =10 KN/m'

- Gl (e 23N el @
= Jlaadll Al gl (e dailil) LS JLaaY) 2 Y g

E) From S2 = 12.67KN/m’
F) From S3 = 12.67KN/m’
G) From S4 = 12.04KN/m’
H) From S5 = 12.04KN/m’
1) From S6 = 12.04KN/m’
J) From S7 = 7.92KN/m’
K) From S8 = 4, 75KN/m’
L) From S9 = 9.5KN/m’

s Jlaadll i jaie dull) sl e daalil) ABC Jaa) : Lty

M) From S2 = 15.YKN/m'
N) From S4 = 15.08KN/m’
0O) From S5 =12.62KN/m’
P) From S6 = 12.62KN/m’
Q) From §7 = L.V TKN/m'
R) From S8 = 5.65KN/m’
S) From S9 = 11.58KN/m’

s Jlaadll Jabaiceal) g 3gal) Cpa Aaslill sBC Jlaad) - LIS

T) From S1 = 6.65KN/m’
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55
4355 4355
© | oo T T eererererireererersy
S A A A 38m & 5.2m
=
il g f f f f
® | 4756 127 269.65 269.65 127 47.56
o
48 49 1317 131.7 48 .49
p \/
o 513 B 513
5373 46 55 ia 53.73
(T T | =
a 52m A 38m 3m 3m A 38m &4 5.2m JAN S
5
t + * 4 ) 4 * T Il
114.85 268.78 120.9 183.8 1209 268.78 11485 |
o
129-§/ 50.07 \{29.22
a
\/ \/ s
(a2}
12137 121.37

43.55
B O T T
3 A am TA) am A 4m A 1.4m
5
F6l © 4 4 4 4

s 69.8 202.26 163.44 163.12
3

75.22 80.21
Q / \ /\
= — = 3
e St 25.89 o

54.85
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Load

5
4 4 4 L ; 4 € | r7
84.19 2391 150.6 3425 18335 e
o
9123 TE7E8
2N =
66.1 33.49 \/ E
2073
402 1325 71.4
418 a6 418
T suun, assnnsannnnn nnnnnnnnnnnnnnnnarnens sxssnsennnsam AODDDRRRRRRRRRNNRNNN
S A 4m A 4m A am 23 5.4m A
c
i)
gl 2] ¢ 4 4 4 4
s | 87.96 21533 22015 398.4 154.8
&
83.06 205.02
2 8491 ;;1
S : :
166.34
4213
e
]
52m 2
s
t * t |B1
109.54 109.54 s
o
o
=
- s
1424
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ozl VoY) aparadl - Al (3) Jli
OF i (Baan Laag ¢ a6 SV anaail) aliuee 1l Jiid jguaal) dlad alas) o avasaill 130 (e ciagl)
1 559 g (M = +207.3KN.m) sl ais)
T G J8Y1 Al JLSAL bf dal @
® bf =Span/4 = 4000/4 = 1000mm Use this value
@®© bf = 16t+b,, = (16x130)+250 = 2330mm
® bf =c/c = 3800mm

TNAM O

Assume a = bf = 130mm
d = 700-40-8-8 = 644mm

Mu = @Mn
= 0.9x0.85x28x130x1000x(644-130(130/2))/10° = 1612.3 KN.m > 207.3 KN.m

Assume p = 0.5 py
=0.5x0.85x0.85x(28/420)x(600/(600x420)) = 0.01415

Assume N = Ny
0.85fc'ab = Asfy
But As = pbd
0.85fc’ab = phd fy
a =( pd fy)/(0.85fc’) = (0.01415x420)/(0.85x28) = 0.25d
1230

Z=d-(a/2)
=d - (0.25d/2) = 0.875d

TMu @
Mu=@Mn

Assume section is tension control @=0.9

Mu = @N+2Z
=@phdfyz

207.3x10° = 0.9x0.01415bx420x0.875d>
= 4.68hd’

25
-
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aec M AW araaill 1 4l ) (4) JU)

¢3S e 598 Jaady 39a8 SY anasaill alia 13l g Jaad SaacY) slagl dlaa) oh asasaill 138 e gl
laus SV o8 3.3 saally D-D Usaall hlis dic g1l €8 ganll O Gl Gaew Laay

Dagandl o Jaall e @

Pfrom frame2 = 268.78 KN

Pfrom frame7 = 342.5 KN

Pfrom own weght = 1.2x0.3x0.65x3.2x25 = 18.72 KN
Pu=268.78+342.5+18.72 = 630KN for 8" floor
Pu = 630x8 = 5040KN for First floor

2 dgandl dadl Cloa @

Clathia Cuen 3ganll (e S8 @da3l b=300mm Oilg bkl 5 S sa Jan Juais dganldl G g2k
ACI 318M-05 21.4.1.1 Gy JH¥ 3!

Pu = @Pn = $0.8(0.85fc'(A;-Aq) + fy Ax)
A = pA;=0.04A,

5040x10° = 0.65x0.8 (0.85x28(A,-0.05A,) + 420x0.05A,)
= 12.376Ag - 0.6188Ag + 10.92Ag

- S SN

Ag = (5040x10° / 20.617) = 222250mm° s D —
h=740mm Use h = 750mm
- ol WISL; ACI 318M-05 21.4.1.2 ki lagasy
B/H<0.4
300/750 = 0.4 ok

Reinforced Concrete



ALY S e alay) 1 Gualall (5) JUal

sdadii g Asall Jlaa¥) (sSig (aatall 1agd Aol &) 3oY) Aiana (@b 4l (gallall AT S s i jmy

S Jlaai @3 ga Ul 1A 3l
wasuall SN G gl

LBaae i IR ¢yl

Alagall o paall 1A ¢ 3l

AR loall I &gl

Al Ol I gl @

L8l ualinld 0351 sladhs 5 S GAALS s (X,Y) Catasaall 1o AL 38 50 clflan) coboa slas
2 Ol GBMall aladily jgaall Joa ajall Jiais Lgesd g Liial

CC00CCQ

Xce = % Abut Y (4-34)
Wiyi
Yoo = % Abut X (4-35)

Jswagll a3 cliuadl plei) sy 5 Jo¥1 @alall 8 Galon 55S3all juabisl) JS8ALSH 38 5a luea a3 My
2 a0 Jpaatly Lga g a9 (galla JSI LSS S al

STORY _zw.dx ;w.dy pAL XcG Yco
kn.m kn.m kn m m

8 63032.219 | 45696.494 | 5225.266 | 12.063 8.745
7 63032.219 | 45696.494 | 5225.266 | 12.063 | 8.745
6 63289.619 | 45926.789 | 5246.716 | 12.063 8.753
5 63289.619 | 45926.789 | 5246.716 | 12.063 8.753
4 63547.019 | 46157.084 | 5268.166 | 12.062 8.762
3 63547.019 | 46157.084 | 5268.166 | 12.062 | 8.762
2 64672.715 | 47651.696 | 5361.974 | 12.061 | 8.887
1 53979.559 | 40302.980 | 4470.512 | 12.075 9.015

Base 16141.498 | 11805.722 | 1345.125 | 12.000 8.777
b 42657.91
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Beluaadl 3€ 5 Ayl o bl (6) JUll

13 8 dailall Jlaadl daglaal doliay) dlaadl sualiel d8kall S 4l @il Bplaa 3Sa iy
1 Jaddy, Gilhll

s islua @

CAlugal gpaall slea @

1Ol GNall aladinls (X,Y) Gausaall Ao Seluadl JS e cldlia) cloa sl

_ 20y )ixi) oy —

XC'R - Z(Iy-y)i
= 2U(hexivi)
Vo= Sy DK

(X)saall Lo Beluall JS s st XC.R

(Y)ssnall Lo Beluaall 3S5a 225 YCR

o(X) ssaalls (i) suaindl JSpa G 2l : xi

(Y) ssaally (i) seadnll JSpa G 2l s yi

A sguaill el (x-x) asna s, (X) ssaall Jsa (i) ALY guaall M bl a6 : (Ix-X)i
LIS Quanayg (yi) g1 g dalaial (i) ALY gulanll

bh?
12

Iyx=

I gl el (y-y) ssnasi, (V) ssadd) Jsa (i) ALY puaall N sgucill a3 : (ly-y)
: g.n:.ns G g (xi) &U:ﬁ\ &a dalaidll (i) ‘E,Jhﬁ‘ll Suaall

;g hb’
Yoy 12
Y
[ b
y
: 5
|
|
X d —+—— by X h
1
|
| Yi
X; i =
1
y
» X

Reinforced Concrete



Jaea sl a3 ciliload) plgd) angg AU Galall 8 Gl 5, 583a0) Juabiall JSI Splucall JS e Gl 23 88
- oLl J gaally et gai 2l (3alh JSI Bplucall 3Ssal

STORY zlz 2|‘y‘ le.;"y ily.sdx Xcr Ycr
m m m m m m
8 1.172 0.894 9.166 10.727 7.819 12.000
7 1.172 0.894 9.166 10.727 7.819 12.000
6 1.193 0.905 9.411 10.865 7.890 12.000
5 1.193 0.905 9.411 10.865 7.890 12.000
4 1.217 0.919 9.696 11.025 7.970 12.000
3 1.217 0.919 9.696 11.025 7.970 12.000
2 1.244 0.934 10.026 11.208 8.059 12.000
1 1.244 0.934 10.026 11.208 8.059 12.000
Base 1.244 0.934 10.026 11.208 8.059 12.000

Reinforced Concrete
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Al SN GBlaall alagl 1 bl (7) JE

¢ S L0350 Aahaiall 4yl Ae i AN €, 5 Co Ol SUY Oalalaal slag) Lide caa

* Ca Jalaall wans : Y

(2) AW 3130 dahid) Jale L i
2=0.4 Z=0.3 2=0.2 Z2=0.15 Z=0.075
0.32 Ny 0.24 0.16 0.12 0.06 Sa
0.40 Ny 0.30 0.20 0.15 0.08 Sg
0.40 Ny 0.33 0.24 0.18 0.09 Sc
0.44 Ny 0.36 0.28 0.22 0.12 Sp
0.36 Ny 0.36 0.34 0.30 0.19 Se
See (UBC Footnote 1) Se
2 Cy Jalaall an - Lils
(2) A0 3030 dahid) Jule e
Z=0.4 Z2=0.3 Z2=0.2 Z2=0.15 Z2=0.075
0.32 Ny 0.24 0.16 0.12 0.06 Sa
0.40 Ny 0.30 0.20 0.15 0.08 Sg
0.56 Ny 0.45 0.32 0.25 0.13 Sc
0.64 Ny 0.54 0.40 0.32 0.18 So
0.96 Ny 0.84 0.64 0.50 0.26 Se
See (UBC Footnote 1) St

Reinforced Concrete



Ll 5 ey Ll 5 ymll Qlus 1 a0 (8) Ul

DA ABMal) (e Al ABSY w85 JSS (T) Aadd s

T=Ce(h) *7

agJall Laglaall Auaeal) Aulu Al o U3 0.0853 : C,
Lasall daglial) dalicall duile il ol a3 0,0731 : G,
LAY 4l 43i1 0,0488 : C,

Ll Sl peia 398 sl S gli ) : by,

:ajﬁiihu\&,\k:g

T=C (h) %7 =0.0731x27.2%7 = 0.8707sec.

Reinforced Concrete
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(aranaill (gaclall asll Qs 1 audll (9) JUd
s Al dBMally Laoladl 8 IS asasall) gac Al ail) aaay

Cyl

V= RT W
s OF wn Y O ey
s 2.5Rca| i

108 JEY O qaay

Vmin =0.11 Ca | W

LFJABYQ\@‘J|M|?§%

Vis 0.8 Z Nyl s
R
- ode i cyalaall Gathisg
oGl _ 0.4x1.0 i
V= S W g x42657.91 = 2305.7KN
Vimax = % W = 2'5"‘;258"1‘0 x42657.91 = 3513KN

Viin=0.11C, | W =0.11X0.28x1.0x42657.91 = 1313.86KN

Reinforced Concrete



(Fe) 335 all 358l a1 011 (10) JUall
2 NS Cuady aill o A6 jgall gaill 568 LY diliaa Ladall lei 8538 sall 56l (3o
Ft=0.07 TV

Fimin=0.25V

s oo cuililaall (zudaiyg

F,=0.07 TV = 0.07x0.8707x2305.7 = 140.52KN

Ftmax =0.25 V = 0.25x2305.7 = 576.4KN

Reinforced Concrete




EEY) Aa glas (e KUl - e S0 (12) Jia

ASJE Aaalg ¢ Qpeda i die AN o gall e Aaslill AN ol 58 daglial BLAL (i pasad O 2
@98 dadl gl Clial) e 355l 5 (Fy Fy) A ol Jlaninds Lgtaglia a3 (M) oSEY
- cagodall G gaadall

- 7 3 [~

il ) = 7 B
. ; | \ F—
| ’ o/
\ | ‘.\ | & i J
\ | \ 1 \ \
\ I \ I 3 |
\ I \ | A { ‘
\ | \ | \ \ B —
h v Y \ A !
n \ Y\ \ y
- T \ | \, | \ 1
\ o \ 1 \ y
\ | N | 1 \ (;
1 | - hj
I |
| |
|
|

|-
|
\ 1 \
’. \ .‘
\ \
g \ _

o] Ode s o | 1

[B)

Aagliall jualiall Cilida o asaaill CHEN) a0 85l Jiall ol pail) £ 565 O aa agadda g 2
Al g R o gliall (¢ gl Gloea alig ailuabad) L)) juaie JS o QMBI agie sl g qag Ll
s Al AB%Mall (pe Liiall SIAN &30 A Jiams

Mg = 3W.(y/2)
£ NI da gliall a gl g OB Apsnal) 2 gjall G daniS 335 (F,S) la¥) Jalaa Lai
s, Ma oo
F.S= M 25

o

M, = 599.55x27.2 + 405.03x24.0 + 352.47x20.8 + 298.24x17.6 + 245.01x14.4
+ 190.57x11.2 + 138.54x8.0 + 69.31x4.8 + 6.95x1.6 = 45723.55KN.m
: b ga ORI dagliall a g jal) Cloa al Mllg 17.4m 2 isall 3 i) sl

Mg = SW.(y/2) = 42657.91x(17.2/2) =371123.8KN.m

371123.8
F.S= 45723.55 =8.12> 2.5 Safe

)iy

D
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451 da) 3 Cla 1 e B (13) JUa

g« S cbhal ast 33y 4891 Aal Y Claa Gaging ¢ Ladall Aaulal) cYGEDY) o 4881 413y
coa ¥ A a oo galill g (Ap) Lidall 45300 Alaiud) ¢ dadlil) aliel) oYEENY) Gl

daglia dlaad (ypall Slind) Julaill o) el asasant) 415150 (o gl ddagi ) clal Y1 auaas Y ol a3
 Asasaiail 4110 o al) (gaadaiy Auilall g gl

A, =V/K
K = 12€1/L3
E = 4700Vfc'

2 ol LaS A3l AS ) G @il Ay ealial) daI3Y) oS A @alhall 4l dal Y1 Gl g0
Ayu=0.7RA,
A gaall lalgal) 45 b Jlaiul 3ie 0.7 Jalad) ilis

s odel c¥alaall gudiig

E =4700v28 = 24870

X olas¥L daithll da) Y1 Cra asiall

story

H Vv lxcol. | Ixsh. 2k L A Am

8x

3 TE Kx
m KN m* m mm* mm mm mm

27.2 | 599.554 | 0.105 | 1.067 | 1.17E+12 | 3200 | 1.1E+04 | 0.056 | 0.334 | 1.260

24.0 | 405.029 | 0.105 | 1.067 | 1.17E+12 | 3200 | 1.1E+04 | 0.038 | 0.226 | 0.926

20.8 | 352.466 | 0.125 | 1.067 | 1.19E+12 | 3200 | 1.1E+04 | 0.032 | 0.193 | 0.700

17.6 | 298.241 | 0.125 | 1.067 | 1.19E+12 | 3200 | 1.1E+04 | 0.027 | 0.163 | 0.507

14.4 | 245.013 | 0.149 | 1.067 | 1.22E+12 | 3200 | 1.1E+04 | 0.022 | 0.132 | 0.343

11.2 | 190.566 | 0.149 | 1.067 | 1.22E+12 | 3200 | 1.1E+04 | 0.017 | 0.102 | 0.212

NIWIAEIONIO ||

8.0 | 138.542 | 0.177 | 1.067 | 1.24E+12 | 3200 | 1.1E+04 | 0.012 | 0.073 | 0.110

4.8 69.305 | 0.177 | 1.067 | 1.24E+12 | 3200 | 1.1E+04 | 0.006 | 0.036 | 0.037

Base 1.6 6.951 | 0.177 | 1.067 | 1.24E+12 | 1600 | 9.1E+04 | 0.000 | 0.000 | 0.000

7/\
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X slas¥) 8 4l a3V Sl B (8, Fx) S8 Jia
H Vv L A, W Mg Mg, A 5,
story 6.
m KN mm mm KN KN.mm | KN.mm mm mm
8 27.2 | 599.554 | 3200 | 0.334 | 5.23E+03 | 1745.9 | 1.9E+06 | 0.001 | 0.334 | 1.261
7 24.0 | 405.029 | 3200 | 0.226 | 5.23E+03 | 1179.4 | 1.3E+06 | 0.001 | 0.226 | 0.926
6 20.8 | 352.466 | 3200 | 0.193 | 5.25E+03 | 1012.9 | 1.1E+06 | 0.001 | 0.193 | 0.701
5 17.6 | 298.241 | 3200 | 0.163 | 5.25E+03 | 857.0 | 9.5E+05 | 0.001 | 0.163 | 0.507
4 14.4 | 245.013 | 3200 | 0.132 | 5.27E+03 | 693.1 | 7.8E+05 | 0.001 | 0.132 | 0.344
3 11.2 | 190.566 | 3200 | 0.102 | 5.27E+03 | 539.1 | 6.1E+05 | 0.001 | 0.102 | 0.212
2 8.0 | 138.542 | 3200 | 0.073 | 5.36E+03 | 390.1 | 4.4E+05 | 0.001 | 0.073 | 0.110
1 4.8 69.305 | 3200 | 0.036 | 4.47E+03 | 162.7 | 2.2E+05 | 0.001 | 0.036 | 0.037
Base 1.6 6.951 1600 | 0.000 | 1.35E+03 0.6 1.1E+04 | 0.000 | 0.000 | 0.000
Y olad¥l Al ds)jY) (e asiall
story H Vv ly cﬁ" ly s:. 2!,,4 L K, A A, A,
m KN m m mm mm mm mm mm
8 27.2 | 599.554 | 0.074 | 0.820 | 8.94E+11 | 3200 | 8.1E+03 | 0.074 | 0.438 | 1.659
7 24.0 | 405.029 | 0.074 | 0.820 | 8.94E+11 | 3200 | 8.1E+03 | 0.050 | 0.296 | 1.221
6 20.8 | 352.466 | 0.086 | 0.820 | 9.05E+11 | 3200 | 8.2E+03 | 0.043 | 0.254 | 0.925
5 17.6 | 298.241 | 0.086 | 0.820 | 9.05E+11 | 3200 | 8.2E+03 | 0.036 | 0.215 | 0.671
4 14.4 | 245.013 | 0.099 | 0.820 | 9.19E+11 | 3200 | 8.4E+03 | 0.029 | 0.174 | 0.456
3 11.2 | 190.566 | 0.099 | 0.820 | 9.19E+11 | 3200 | 8.4E+03 | 0.023 | 0.136 | 0.281
2 8.0 | 138,542 | 0.114 | 0.820 | 9.34E+11 | 3200 | 8.5E+03 | 0.016 | 0.097 | 0.146
1 4.8 69.305 | 0.114 | 0.820 | 9.34E+11 | 3200 | 8.5E+03 | 0.008 | 0.048 | 0.049
Base 1.6 6.951 | 0.114 | 0.820 | 9.34E+11 | 1600 | 6.8E+04 | 0.000 | 0.001 | 0.001
X slas¥) 8 daialhl) dal Y1 Gl A (A, Fx) S8 Jia
Siory H Vv L A W Mssy Msp 6. Ame Ay
m KN mm mm KN KN.mm | KN.mm mm mm
8 27.2 | 599.554 | 3200 | 0.438 | 5.23E+03 | 2289.4 | 1.9E+06 | 0.001 | 0.439 | 1.661
7 24.0 | 405.029 | 3200 | 0.296 | 5.23E+03 | 1546.6 | 1.3E+06 | 0.001 | 0.296 | 1.223
6 20.8 | 352.466 | 3200 | 0.254 | 5.25E+03 | 1334.3 | 1.1E+06 | 0.001 | 0.255 | 0.926
5 17.6 | 298.241 | 3200 | 0.215 | 5.25E+03 | 1129.0 | 9.5E+05 | 0.001 | 0.215 | 0.672
4 14.4 | 245.013 | 3200 | 0.174 | 5.27E+03 | 917.8 | 7.8E+05 | 0.001 | 0.174 | 0.456
2 11.2 | 190.566 | 3200 | 0.136 | 5.27E+03 | 713.9 | 6.1E+05 | 0.001 | 0.136 | 0.282
2 8.0 | 138,542 | 3200 | 0.097 | 5.36E+03 | 519.6 | 4.4E+05 | 0.001 | 0.097 | 0.146
1 4.8 69.305 | 3200 | 0.048 | 4.47E+03 | 216.7 | 2.2E+05 | 0.001 | 0.049 | 0.049
Base 1.6 6.951 1600 | 0.001 | 1.35E+03 0.8 1.1E+04 | 0.000 | 0.001 | 0.001
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A oosS GeS Laie LAY U oo daslilly galll gd Balg) AU cibloa¥) MA3) qag
Lo jaile JO 5ok A Jlad) )i Gl MY qay by disa 4£ Diaphragms
Aataral

Bploaadl 38 g ALSH S pa G AL 430U G @bl adal) Le il e asanaill U a0 q;-,u.e
T b dadiiuall clBMall | daidl (e 5% 0 JE5 Y g tall A i dad Lg) Bliae yal) B

€act. = Ycg-Xcr
emin. =0.05L
€des. = €act. ¥ €min

M, =F.eqes.
2 oLl dinall Jglaall Lo Juasi odei c¥alaall Gubi

X A ae dad Clua

Fx B ey €Y min €Ydes | Mt= Fx.ey
KN m m m m KN.m

8 599.554 17.4 0.926 | 0.870 | 1.796 | 1076.842
7 405.029 17.4 0.926 | 0.870 | 1.796 727.462
6 352.466 17.4 0.864 | 0.870 | 1.734 611.010
5 298.241 17.4 0.864 | 0.870 | 1.734 517.009
4

3

2

245.013 17.4 0.792 | 0.870 | 1.662 | 407.126
190.566 17.4 0.792 | 0.870 | 1.662 | 316.654
138.542 17.4 0.828 | 0.870 | 1.698 | 235.270

1 69.305 17.4 0.957 | 0.870 | 1.827 126.587
Base 6.951 17.4 0.718 | 0.870 | 1.588 11.037

Y A ajke dad Cla

No. Fy L ex €Xmin €Xges | Mt= Fy.ex
KN m m m m KN.m
8 599.554 24.0 0.063 | 1.200 | 1.263 757.217
7 405.029 24.0 0.063 | 1.200 | 1.263 511.539
6 352.466 24.0 0.063 | 1.200 | 1.263 445.063
5 298.241 24.0 0.063 | 1.200 | 1.263 376.592
4 245.013 24.0 0.062 | 1.200 | 1.262 309.318
3 190.566 24.0 0.062 | 1.200 | 1.262 240.581
2 138.542 24.0 0.061 | 1.200 | 1.261 174.752
1 69.305 24.0 0.075 | 1.200 | 1.275 88.335
Base 6.951 24.0 0.000 | 1.200 | 1.200 8.341
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al gl sall ol jaall g saeeY e

Lgra )8 ol dithall (g gall (B ( oad ) dag i) ) Jalidall AUSH g aniiceal) LAY AUSHN ¢ Lay
2 IS dipluna Caon S Gl aall g 3oy o

43y Jaam dailugal) Glpaall g dacdll o3n JaaTi Lgild 25% (e UiST Baas Yl Bpluaa (1S Ladie (V)

. sgall

. 75% = Al Al gl oaal) g 25% = Lglean 4% 438 25% (e J31 Bae Y Beleea (19S5 Ladie ()

:udﬂ\csﬂwﬁ:“bi

X sladils paill o8 s

2l . Zly o Il | Zh/Ziy | Zhn/Zly | % desc | % dessh Fyx Fxc Fysh
Story a 3 3 5 =
m m m % % % % KN KN KN
0.1 1.1 1.2 8.9 91.1 25.0 | 75.0 | 599.6 | 149.9 | 449.7
0.1 1.1 1.2 8.9 91.1 25.0 | 75.0 | 405.0 | 101.3 | 303.8
0.1 1.1 1.2 10.5 89.5 25.0 | 75.0 | 352.5 | 88.1 | 264.3
0.1 1.1 1.2 10.5 89.5 25.0 | 75.0 | 298.2 | 74.6 | 223.7
0.1 1.1 1.2 12.3 87.7 25.0 | 75.0 | 245.0 | 61.3 | 183.8
0.1 1.1 1.2 12.3 87.7 25.0 | 75.0 | 190.6 | 47.6 | 142.9
0.2 1.1 1.2 14.2 85.8 25.0 | 75.0 | 138.5 | 34.6 | 103.9
1 0.2 1.1 1.2 14.2 85.8 25.0 | 75.0 | 69.3 17.3 52.0

Base 0.2 1.1 1.2 14.2 85.8 25.0 | 75.0 7.0 1.7 5.2

NIWIAlOIO ||

Y sl oaill ¢ 58 s

Zl zl Zl Zhye/Ziy | Zlysn/2Zly | % % F F F
St ory Y4c y:h Z Y€/ Y YSh/ Y des.c des.sh y yC y sh

m m m % % % % KN KN KN
8 0.1 0.8 0.9 8.3 91.7 25.0 | 75.0 | 599.6 | 149.9 | 449.7
7 0.1 0.8 0.9 8.3 91.7 25.0 | 75.0 | 405.0 | 101.3 | 303.8
6 0.1 0.8 0.9 9.5 90.5 25.0 | 75.0 | 352.5 | 88.1 | 264.3
5 0.1 0.8 0.9 9.5 90.5 25.0 | 75.0 | 298.2 | 74.6 | 223.7
< 0.1 0.8 0.9 10.8 89.2 25.0 | 75.0 | 245.0 | 61.3 | 183.8
3 0.1 0.8 0.9 10.8 89.2 25.0 | 75.0 | 190.6 | 47.6 | 142.9
2 0.1 0.8 0.9 12.2 87.8 25.0 | 75.0 | 138.5| 34.6 | 103.9

1 0.1 0.8 0.9 12.2 87.8 25.0 | 75.0 | 69.3 | 17.3 | 52.0
Base 0.1 0.8 0.9 12.2 87.8 25.0 | 75.0 7.0 1.7 5.2
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» 80 agjall e s Lty
X slad¥ls 46 agall gy
Story il,(4c Zl, Z‘h ZI; ZIE/Zix zlﬁh/zl, % desc | %odessn | Mtx | Mt | Mt sh_|
m m m % % % % KN.m | KN.m | KN.m
8 0.1 1.1 1.2 8.9 91.1 100.0 | 100.0 | 1077 | 1077 | 1077
7 0.1 1.1 1.2 8.9 91.1 100.0 | 100.0 | 727.5 | 727.5 | 727.5
6 0.1 1.1 1.2 10.5 89.5 100.0 | 100.0 | 611.0 | 611.0 | 611.0
5 0.1 1.1 1.2 10.5 89.5 100.0 | 100.0 | 517.0 | 517.0 | 517.0
4 0.1 1.1 1.2 12.3 87.7 100.0 | 100.0 | 407.1 | 407.1 | 407.1
3 0.1 1.1 1.2 12.3 87.7 100.0 | 100.0 | 316.7 | 316.7 | 316.7
2 0.2 1.1 1.2 14.2 85.8 100.0 | 100.0 | 235.3 | 235.3 | 235.3
1 0.2 1.1 1.2 14.2 85.8 100.0 | 100.0 | 126.6 | 126.6 | 126.6
Base 0.2 1.1 1.2 14.2 85.8 100.0 | 100.0 | 11.0 | 11.0 | 11.0
Y slasyls a8y aglall a3 s
Story ily: Zl, :h le Zlyo/Ziy | Zhyen/Zly | % desc | %ogessn | Mty | Mt | Mt g,
m m m % % % % KN.m | KN.m | KN.m
8 0.1 0.8 0.9 8.3 91.7 100.0 | 100.0 | 757.2 | 757.2 | 757.2
7 0.1 0.8 0.9 8.3 91.7 100.0 | 100.0 | 511.5 | 511.5 | 511.5
6 0.1 0.8 0.9 9.5 90.5 100.0 | 100.0 | 445.1 | 445.1 | 445.1
5 0.1 0.8 0.9 9.5 90.5 100.0 | 100.0 | 376.6 | 376.6 | 376.6
4 0.1 0.8 0.9 10.8 89.2 100.0 | 100.0 | 309.3 | 309.3 | 309.3
3 0.1 0.8 0.9 10.8 89.2 100.0 | 100.0 | 240.6 | 240.6 | 240.6
2 0.1 0.8 0.9 12.2 87.8 100.0 | 100.0 | 174.8 | 174.8 | 174.8
1 0.1 0.8 0.9 12.2 87.8 100.0 | 100.0 | 88.3 | 88.3 | 88.3
Base 0.1 0.8 0.9 12.2 87.8 100.0 | 100.0 | 8.3 8.3 8.3
P | _s\oa“‘:\ .
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AaiY) agalls sl @)t e Gl (16) JUl
Oloaall g e S e
(adg ety dulall (g gall Aaglial) dosai ) dlaall 8 3 gall jualiall ilida o (V) dad s

Diaphragms 3! 3slua Glacall E’é REYT Qi L ‘=,.i.ull e,.nhh"i\ Juladll ga (3o Lagg ¢ Lgailua i..u.u.’v
: A5 clidall (ad g 4.58Y1 ) i) agie o6 Aaalill (aill 568 Lel) iliaa

Ky Ky Y;

in= -Vx"’ -MT
2Ky 2 Kvixi2+ KijiZ)
Kyi Kyi X;

Fyi= M+ My
2Ky; S KyiXi+ KyY;)

Ll Baldl s A pal) il e Juaas uilleadly Sakiilly

=

@D
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sl aasi 1 e aldl (17) JGal

Aokl b jgae o aalatia A o Jlaal Jaad o 5 alal 4681 AoLioY) jualiall (e gl sies
i gus 438 LY agle Leie Lad ally IR Gl 1385 Olotadls bl G Aaslill Jlaad) A
Lloall o Lagg Led Slied) mhadl o 0l o585 g slall ghad) e hiias (6 83 Ligauaa slindl Lgd &asy
Ay, Agal) e dahidl oda 8 2l daglial o) dihia 8 malol] was puiags 438 A8 8 die
Ui g jpual] ALESY) Jaladl) (e Lgale Jguanll 2l Al g Lgale 3550 agially o sill o Jsual) praal

2 Js¥) @l BA4 ASIal jeall aracal 7 shas a gl i gus

: 0l L1315 ACI 318M-05 21.3.1.2 il faas
Ln=5.2-0.25=4.95m
dD = 600-40-10-16/2 = 544 mm
4d =4x544 = 2.176 m
Ln > 4d

: o L0315 ACI 318M-05 21.3.1.3 clillunal fadas
b/h = 250/600 =0.4167 > 0.3

: o8 L 315 ACI 318M-05 21.3.1.4 clibind fadas
b =250

12948 al juaS abiall araial i 431 Ga 303 @
Pu=0KN
0.1Ag.Fc' =0.1x250x600x28/1000 =420 KN
Pu<0.1AgFc ok
design the section is beam

: pgal) daglial ghiball pracai @
M_,. at Right face =118 KN. m
M. at Mid span =5.62 KN. m
M., at left face =81.7 KN. m
M.ye at Right face =79.35 KN. m
M.ye at Mid span =37.2 KN. m
M.ye at left face =48.45 KN. m

25
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: 04 L1315 ACI 318M-05 21.3.2.2 clihiial faias

0.5M.,e at right support = 0.5x118 = 59 KN.m
M.e at right support = 79.35 KN.m >0.5M._,. at right support = 59 KN.m
Use M, atright support =79.35 KN.m
0.5M_,. at left support = 0.5x81.7 = 40.85 KN.m
M. at left support = 48.45 KN.m >0.5M_,. at left support = 50.85 KN.m
Use M., at left support = 48.45 KN.m
0.25M._. at right face = 0.25x118 = 29.5 KN.m
M._ye at mid face = 5.62 KN.m <0.25M._,. at right face = 29.5 KN.m
Use 0.25M.. atright face = 29.5 KN.m
0.25M._e at right face = 0.25x118 = 29.5 KN.m
M.ye at mid face = 37.2 KN.m >0.25M._,. at right face =29.5 KN.m
Use M, at mid face =37.2 KN.m

M.ye at Right face =118 KN. m

M_. at Mid span =29.5 KN. m

M. at left face =81.7 KN. m

M.ye at Right face =79.35 KN. m

M.ve at Mid span =37.2 KN. m

M.ye at left face =48.45 KN. m

2 53S0 e Qlled) ajall asasaill ; Y
1AM Judatoas adaie 31 el o s Ll aadl s adaial ot o3
M. at Right face =118 KN. m
use @ 16 mm
d = 600-40-10-16/2 = 544 mm
Ru =Mu/bd2
=118x10° /250 x 544>
=1.5949 Mpa
p. =0.85 fc'/fy (1-v1- (2Ru /@0.85fc' ))
=0.85 x28/420 (1-v1- (2 x1.5949 /0.9 x 0.85 x28 ))
=0.004389
Pmin =1.4/fy
=0.00333
Pmax =0.75(.85Bfc’/fy)(600/600+fy)
=0.75(0.85x0.85x28/420)(600/600+420)
=0.0213
p = 0.004389 < p,,,, =0.0213
singleR. f.m.
Pmin=0.0033 < p. = 0.004389 < p,,5x =0.0213

y ===
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Use p=0.004389

As = pbd
=0.004389x250x544
=596.9 mm’

: o L1315 ACI 318M-05 21.3.2.1 clthinal faigas
As min = 1-4bwd/fy
=1.4 x250 x544/420

= 453.3 mm’

As min= byud vic' /afy
= V28 x250 x544/4 x420
= 428.36 mm’

As > As nin

Use As=596.9 mm’

Aspe, = nd’/4

= n16%/4 =201.062 mm?

Number of ber = As/Asper
=596.9 /201.061
=296 =3

Use 3@16mm

Check :

S = (b-2caver -2 @s —n @)/n-1

= 250 -2x 40-2x 10-3x16/3-1
=51mm

Smin=25mmor @ or 1.5dc

$>S min

2 Sl Mo Caa gall 2 jall ananaill s Lils
(T) aiteS cangall pjall 3 ool gl pass
M.ye at Right face =79.35 KN. m
bs = min. from 16t + by, = 16x130 +250 =2330 mm
Span/4 =5200/4 = 1300 mm
C/C = 4000 mm
bf= 1300 mm
@MU gane = 0.9 X 0.85 x28 x1300 x 130 x(544-130/2)x10°
=1733.97 KN.m
PMu ganz =1733.97 KN.m > M., at Right face =79.35 KN. m
Design rectangular section

2
-
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B=1300 mm
H =600 mm
79.35=0.9 x0.85x 28 x1300 x a (544-a/2)x10°
0.013923a%-15.1482242a-79.35=0
a=5213 mm
As = Mu 10° /@fy(d-a/2)
=79.35x10° /0.9x420x(544-5.213/2)
=387.74 mm’
p =As/Ag
=387.74/544x250
=0.00285
Pmin =1.4/fy
=0.00333
Pmax =0.75(.85pBfc’/fy)(600/600+fy)
=0.75(0.85x0.85x28/420)(600/600+420)
=0.0213
p =0.00282 < ppax =0.0213
singleR.f.m.
Pmin=0.0033 > p = 0.00282 < ppax =0.0213
Use p=0.0033
As = p.b.d
=0.0033 x 250 x 544
= 408 mm’

: o L1315 ACI 318M-05 21.3.2.1 il faas
As nin= 1.4b,d/fy
=1.4 x250 x544/420

=453.3 mm’

As min = byd vfc' /4fy
=V28 x250 x544/4 x420
= 428.36 mm’

As < AS min

Use As = 453.3 mm’

ASper = nd2/4

=n16°/4 =201.062 mm?’
Number of ber = As/Asper
=453.3/201.061
=2.254 =3
Use 3@16mm

/ \ %ﬁé\
@ .
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Check :
S = (b-2caver -2 @s —n @)/n-1
=250 -2x 40-2x 10-3x16/3-1

: QB L35 ACI 318M-05 21.3.2.1 clidbiial (aidas
As min = byd vfc' /afy
Or As min = 1.4b,d/fy
Callaal) 3li Lgasana o5 A1y Ciggilonl) Cramdall oo B aullaal gf i gl alial) L B ag el i Lass
o el St Jgh o adaiall Ga Adiidl g Ay glal) Gpiihaiall 3 3@16mm s sbow abliall guan B

: oaitl) daglial ghitall praas @
2 Gallal) Guda ) (3825 13) ACI 318M-05 21.3.4.2 e Jagd Ve oaill dilu i) daglia
1) Pu = 0.05Ag.fc'
Pu=0KN
0.05Ag.fc' =0.05x250x600x28/1000 =210 KN
Pu = 0.05Ag.fc'

2)VE>0.5Ve
Mn; =118 /0.9 =131.11 KN
Mn; =79.35 /0.9 = 88.167 KN
$M, = 1.25 (Mny+Mn;)
= 1.25 (131.11 +88.167)
=274.1 KN
Vu = 34 KN
Ve = My, /L, + Vu
=274.1/5.2 + 34
= 86.71 KN
0.5Ve = 0.5 x 86.71 =43.3 KN
VE = 21.47 KN
VE< 0.5 Ve

Cabll lu i) daglia e y) 8 Lo il dagliae Jaas o oy 131 ey ol b i) O Bl
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Ve = by, dvfc'/6
=250x 544xv28/6 x1000
=119.94 KN
Vn =274.1/0.85 = 322.47 KN
2Vc =2x 119.94 =239.88 KN
4Vc =4x 119.94 =479 KN
Vs =Vn-Vc
=322.47 -119.94 =202.53 KN
Vs < 4Vce
Assume use @ 10 mm
Av =157 mm’
S =Av.fy .d /Vs 10°
S = 157 x280 x544 /202.53 x10°
=118 mm = 110mm
S max= 2d =2x 544 = 1088 mm
$=d/2=544/2 =272 mm =200 mm
S =8dp =8 x16=128 mm
S =48 ds =48 x10= 480 mm
S = 300 mm
Use @#10@100mmc/c at face support
Use @10@200mmc/c at Mid. span

p el e daslial il prasas @
Tu =2.927 KN.m
Ac =bh =250 x 600
=150000 mm’
Pc =2(b+h) =2(250+600)
=1700 mm
TU concrete = @ Vfc' -AC2/12.PC
= 0.85xv28x150000% /12 x1700 x10°
= 4.96 KN.m
Tu < @ Vfc' .Ac’/12.Pc

Al pdal daglial gl aa ) gliay ¥

4=

@i
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: ((Deflection) ld) asy) A asasl) Al dasd)| clihia (3815 ®

olaily Aol L3l LAY guanll anns N Ga il e i pall o g el il gl Al ddy a3 (S
lad O o3 M dasedds OSag dlaliaall Jlaa¥l

.( instantaneous Deflation) Balll il a3l .

.( long time Deflection) (Aell ) tall Jugh il a¥) .

H(sosdl)) ‘E,B;m wal a )

Lobaal alilh il oy b g (susill) Aaatl) il as¥l Loa Jlaa) et any |6 iy 31 Gl sy
Al Jlaal JS i pany ) ABLLYL Al JLall 8

cliiall ¢ pall and il Cload 48 g e all SIS 5okl aladiuds ad il (e g il 1 Gloa OSag
Slaa¥) cpa Aha sSs el Gl ey Gl Cigre ob LaS g LSl asaall 4 g LiSialind 3asaall

A gall Jalaay guzaall SN guaill a0 5 Johall

(D.L) dgan 1Y ana b9 ( L=6m ) Adsh il sgaall o sueall Cil jaiY) daglia (e asUll 23
AN oy Gl oy Gl8 G el oS G pall (e ot gl O Lagg ppenll B

: instantaneous Deflation Balll il sy : Y

W =42.07 KN /m
E. = 4700 vfc'

= 4700 v§28

= 24870 MPa
lg=bh/12

= 250 x 600° /12

=4.5x10°m*

A max = 2WL* / 384 E |
=2 x 42.07 x5.2°X10"? /384 x 24870X 4.5 x 10 °
=1.432 mm

8i=1.432 mm

Reinforced Concrete



: long time Deflection iajll il jai¥l ; Lils

Amax =L/ 240 (ACL:TABLES.5(b)-MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS)

§=2 (Syears or more)
As' = 3 x 201.06 = 603.18 mm’
p'=As' /bd
= 603.18 /250 x 544
=0.004435
A=§/1+50p"
=2/1+ 50 x 0.004435
= 1.637
K=1
SL=AK bi
=1.637 X1X1.432
=2.344 mm
At = 8i+56L
=1.432 +2.344
=3.776 mm
= 5200 /240
=21.67 mm
At < Apax safe

Rainforced Concrete



: B56 Juall anauail A1 gigad

: ulﬁi_ﬁbb ACI 318M-05 21.3.1.2 <Lkl i-'ﬁ=\’l=-'
Ln=5.,2-0.25=4.95m
d.=600-40-10-16/2 =544 mm
4d =4x544 =2.176 m
Ln > 4d

: o3 L 315 ACI 318M-05 21.3.1.3 bt fadas
b/h = 250/600 =0.4167 > 0.3

: ot L 315 ACI 318M-05 21.3.1.4 cibllund) liias
b =250

23948 al sl aliiall araal sl 431 (e (38230l @
Pu=0KN
0.1Ag.fc' =0.1x250x600x28/1000 =420 KN
Pu<0.1Agfc' ok
design the section is beam

p ) agtiad ikl psncss @
M._ye at Right face =95.6 KN. m

M., at Mid span =0.33KN. m

M._ye at left face =60.5KN. m

M., at Right face =48.79KN. m

M.ye at Mid span =38.35KN. m

M, at left face =44.41KN. m

: b L1315 ACI 318M-05 21.3.2.2 clthial faas
0.5M.ye at right support = 0.5x95.6 = 47.8 KN.m
M. at right support = 48.79 KN.m >0.5M_,. at right support = 47.8 KN.m
Use M,,. at right support = 48.79 KN.m
0.5M., at left support = 0.5x60.5= 30.25 KN.m
M. at left support = 44.41 KN.m >0.5M_,. at left support = 30.25 KN.m
Use M. at left support = 44.41 KN.m
0.25M.,. at right face =0.25x95.6 =23.9 KN.m
M._ye at mid face = 0.33 KN.m <0.25M_,. at right face = 23.9 KN.m

i
~~
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Use 0.25M., atright face = 23.9 KN.m

0.25M.¢ at right face =0.25x95.6 = 23.9 KN.m

M., at mid face = 38.35KN.m >0.25M . at right face = 23.9 KN.m
Use M.y at mid face = 38.35 KN.m

M._se at Right face =95.6 KN. m

M. at Mid span =23.9KN. m

M.ye at left face =60.5KN. m

M.ye at Right face =48.79KN. m

M.ve at Mid span =38.35KN. m

M.ye at left face =44.41KN. m

53S0 die Calleal) pjall azasal) ; ¥
1S Junicea adalia 431 Jlie) e s Callid) o el sie adabal asaia
M_,. at Right face =95.6 KN. m
use @ 16 mm
d.=600-40-10-16/2 =544 mm
Ru =Mu/bxd?
=95.6x10° /250 x 544>
=1.292 Mpa
p. =0.85 fc'/fy (1-V1- (2 Ru /@ 0.85 fc'))
= 0.85 x28/420 (1-v1- (2 x1.292 /0.9 x 0.85 x28 ))
=0.00353
Pmin =1.4/fy
= 0.00333
Pmax =0.75(.85Bfc"/fy)(600/600+fy)
=0.75(0.85x0.85x28/420)(600/600+420)
=0.0213
p. = 0.00353 < pax =0.0213
singleR.f.m.
Pmin=0.0033 < p. = 0.00353< ppyax =0.0213
Use p.=0.00353
As =p.b.d
=0.00353 x 250 x 544
= 479.9mm’

4 \i

D
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: o W31 ACI 318M-05 21.3.2.1 cilthinal faias
As min= 1.4b,d/fy
=1.4 x250 x544/420

= 453.3 mm’

As min= byud vic' /afy
=vV28 x250 x544/4 x420
= 428.36 mm’

As > AS min

Use As = 479.9 mm?’

Asper = nd2/4

=n16°/4 =201.062 mm’

Number of ber = As/Asper

=479.9/201.061
=2.367 =3

Use 3@016mm

Check :

S = (b-2caver -2 @s —n @)/n-1
=250 -2x 40-2x 10-3x16/3-1
=51mm

Smin=25mmor @ or 1.5dc

S >S min

1 3 a8l die Caa gall 2l anauaill s LS
(T) S con sl ) s sl i

M., at Right face = 48.79KN. m

bfs = min. from 16t + by, = 16x130 +250 =2330 mm
Span/4 =5200/4 = 1300 mm
C/C =2600 mm

bf=1300 mm

@MU fiang = 0.9 x 0.85 x28 x1300 x 130 x(544-130/2)x10°

=1733.97 KN.m
@MU gape =1733.97 KN.m > M., at Right face =48.79 KN. m
Design rectangular section

-
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B=1300 mm
H =600 mm
48.79=0.9 x0.85x 28 x1300 x a x(544-a/2)x10°
0.013923a%15.148224-48.79=0
a=3.2114 mm
As=Mu 10° /@fy(d-a/2)
=48.79x10° /0.9x420x(544-3.2114/2)
=237.97 mm’
p =As/Ag
=237.97 /544x250
=0.001749
Pmin =1.4/fy
=0.00333
pmax =0.75(.85Bfc’/fy)(600/600+fy)
=0.75(0.85x0.85x28/420)(600/600+420)
=0.0213
p =0.001749 < pmax =0.0213
singleR.f.m.
Pmin=0.0033 > p = 0.001749 < p;ax =0.0213
Use p=0.0033
As = pbhd
=0.0033 x 250 x 544
= 408 mm®

: ol L1315 ACI 318M-05 21.3.2.1 wlithaial ladas
As nin= 1.4b,d/fy
=1.4 x250 x544/420
=453.3 mm’
As min= byd vic' /afy
=v28 x250 x544/4 x420
= 428.36 mm’
As < As min
Use As = 453.3 mm’
Asper=nid’/4
= n16/4 =201.062 mm’
Number of ber = As/Asper
=453,3/201.061
=2.254 =3
Use 3@16mm

/’\
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Check :
S = (b-2caver -2 @s —n @)/n-1
= 250 -2x 40-2x 10-3x16/3-1

: o L 315 ACI 318M-05 21.3.2.1 cbillaid) ladas
As min = byd Vic' /afy
Or AS min = 1.4b,d/fy
Calecll O Lpasanal a3 A g Cpaiabidd) CynaJall i J8 AL ) A gl adaliall L 2 gsal) O Lagg
» el Aaia Job o g adaiall (e ddiidl g dsglel) Gihial (8 3@16mm g sben ahliall guaa 3

2 oaill daglial ghiall araas @
¢ Gaallal) Cpaba 3l (38513 ACI 318M-05 21.3.4.2 wiea Jags Ve aill Al il 4 5laa
1) Pu = 0.05Ag.fc'
Pu=0KN
0.05Ag.fc' =0.05x250x600x28/1000 =210 KN
Pu < 0.05Ag.fc'

2)VE> 0.5 Ve
Mnj =95.6 /0.9 =106.22KN
Mn; =48.79/0.9 =54.211KN
M, = 1.25 (Mn1+Mn,)
= 1.25 (106.22 +54.211)
=200.54 KN
Vu =39.2 KN
Ve = IMy /L, + Vu
=200.54 /5.2 + 39.2
=77.76 KN
0.5Ve =0.5 x 77.76 =38.88 KN
VE = 15.01 KN
VE< 0.5 Ve

oadll Dl al) daglia eyl 8 Aluadl daglia Jaas ¢ g 131 ey & byl O Bl

i
-
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Vc = bw d vfc'/6

=250x 544xv28/6 x1000

=119.94 KN
Vn = 200.54 /0.85 = 235.93 KN
2Vc =2x 119.94 =239.88 KN
4Vce =4x 119.94 =479 KN
Vs =Vn-Vc

=235.93-119.94 = KN
Vs <4Vc
Assume use @ 10 mm
Av =157 mm’
S = Av .fy .d /Vs 10°
S = 157 x280 x544 /115 x10°

=207 mm =200 mm

S max= 2d =2x 544 = 1088 mm
S$=d/2=544/2=272mm =200 mm
S=8dp =8 x16=128 mm= 100 mm
S =48 ds =48 x10= 480 mm
S= 300 mm
Use @ 10 @ 100 mm c/c face support
Use @10@ 200 mmc/c Mid span

s Al e daslial ghitall praai @
Tu =6.78 KN.m
Ac =bh =250 x 600
=150000 mm?
Pc =2(b+h) =2(250+600)
=1700 mm
TU concrete = @ Vc' LAc%/12.Pc
= 0.85xV28x150000 /12 x1700 x10°
=4.96 KN.m
Tu > @ vic' .Ac’/12.Pc

Al ase daglial malod s N zlisg

/'\

Q@
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Check Whether The Concrete Section is Adequate:
Assume concrete cover =40 mm
use @ 10 mm
Xo=b -2(cover + @, /2)
=250 - 2(40 + 10/2)
=162 mm
Yo=h - 2(cover + @ /2)
= 600 — 2(40 + 10/2)
=510 mm
Ao=Xo. Yo
=162 X510
= 82620 mm’
Ph=2(Xo+Y,)
=2(162x510)
=1348 mm
Vu =77.76 KN
Vc = bw d vfc'/6
=250x 544xvV28/6 x1000
=119.94 KN
d.=600-40-10-16/2 =544 mm
V(Vu/ bw d)’+( Tu. Py, /1.7. A.%)* < B((Ve/ bw d)+2vfc'/3)
V(200540 / 250 x 544 )*+( 6780000 x 1348 /1.7x 82620°)* < 0.85 x ((119940 / 250 x
544)+2v28/3)
1.672<3.74

sAlal) il Lo glial Lasiioeal) LS, S AN g 0 A lial LS Syl el 1)

Determine the torsion closed stirups:
A,=0.85 Ag,
=0.85 X 82620
= 70227 mm’
0 =45
CotO=1
At/s=Tu /2 A fy Cot @
= 6780000/ 2 x 70227 x280 x 1
=0.1724 mm?’ /mm

Reinforced Concrete



Determine the total closed stirups:
a) for one leg of stirrups :
Av /s=Vs [fyd
=115000/280 x 544
=0.755
Av /25 = 0.755/2
0.3775
Avt /S = At/s + Av /2s
=0.1724 +0.3775=0.55
b) check for Avt/s :
Avt /S min =0.55 xbw /fy
= 0.55 x250 / 280
=0.49
Avt /S min < Avt /S
As g 10= nd2/4
=n10%/4
=78.5 mm’
S=Asgio/Avt
=78.5 /0.55
=142 mm =100 mm
Smax = Pn /8
=1348/8
=168 mm = 160 mm
Use @ 10 @ 100 mm c/c face support

Find the distribution of longitudinal bar :
AL =Ph (At/S ) (280/FY) Cot’ 8
=1348 (0.1724 ) (280/280) X 1
= 232.4 mm’
AL min =5 Acvfc' /12 fy - Ph (At/S ) (280/FY)
=5 150000v28 /12 420 - 1348 (0.1724 ) (280/280)
= 555.05 mm”
Use As=555.05 mm?
As g 12= td’/4
=n12%/4
=113.1mm?’

/’\
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Number of ber = As/Asper
=555,05/113.1
=4.911 =6

Use 6012 mm

As =555.05 /3

= 555.05 /3
=185 mm’
Use As top and As gy, = 453.3 +185 =638 mm?
ASper =nd2/4
=n16%/4 =201.062 mm’
Number of ber = As/Asper
=638/201.061
=3.17 =4

Use 4@ 16 mm Top. Sec.

Use 2@ 12 mm mid. Sec.

Use 4@ 16 mm Bot. Sec.

&I Galal ‘?Q:L\.m‘p.“ Jowaall @M(ﬂ 13<a 5
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saacY) aganai 1 yde (alill (18) JUlI

ss8) sl sl g gl s gl ol gall ) Ladal Ga Jlaall Ji5 ga 3aecy) c,.‘{,,um wall o
Y g8l 2 Sy dsni ) Alabliall o gl Jandl aniy JS5 axiung ( asSe - sl o8- Aoy
D 0P U Mg dgandl S5 858 jag abd AbELL (o gl (e O3S 3gaE da g

. polE e gl B skia dal ) A gl 13gly %100 aliiie 098 Y B Yl i adi ) @
. il 3Sa alge B i Ladie gl OSas ahiall JB Bagagall il @
. il JSn g o iy B S Lol el uisi g @

D AlS €22 apandl anaiad alaes aranaill JUiaSy

: il slasi L3I @
2 IS S ganll sl CuilS Mg fally Eual) Jlaadll ¥ Judash (e A6V Baac Y alaliia slay) JLod) o3

s by adide g s @
s Al A8el) (3855 23 braced £.si (e JbY) G5 ACI 318M-05 10.11.4.2 <lidhia o
Pu=4398 KN
As = 0.0358 mm
Vu= 68.04 KN
L= 3200 mm
Q = (PuxAs) /(Vu XL)
= (4398 x 0.0358 )/( 68.04 x3200 )
=0.00072
Q = (Pu xAs) /(Vu XL ) < 0.05 braced

el gl o seaddl i Y Jaall | :Pu

. gaill 348 ¢e daslill da13Y) A

293 Led i mall Bamiaall adll 548 :Vu

23Sl ) S pall (e dgandl Jb iLe

(e 8 ) o s A O Tl i) o 113

- dganll A e SN @
¢ X olad) 8 adaiall Julas - Y
1 AS s of sl aganl) g o3 aaand al o8 A AB3al) G 3 panll ABlal) a3 43,
K(Lu/r) € 34 -12 (M1/M2) < 40
Ec = Eb = 4700VFC'
=4700 X v28
=24870 N/mm’
lc =0.7 Ig
= 0.7 X (300 X750°/12)
=7.383 X 10°mm*
Ib =0.35Ig
=0.35 X (250 X600°/12)
=1.575 X 10°mm*

/ \
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Lb( 1ef and Ret)(Tob and Bot) = 5200 mm

Letop = 3200 mm
Legor = 1600 mm

W = (£(Eclc/Lc)) / (2(Eb Ib/Lb ))

Wrop = (2 x (24870 x 7.383 X 10° /3200 )) / (2 x (24870 1.575 X 10°/5200))
=1.1476 x 10'* / 1.50655 x 10'°

=7.62

W, = ((24870 x7.383 X 10°/3200)+(24870 x7.383 X 10° /1600 ))/(2x(24870x 1.575X

10°/5200))

=1.7214 x 10" / 1.50655 x 10"°

=11.4265

K1 = 0.7 +0.05 (Wrop+ Waor) £ 1
=0.7 +0.05 (7.62 + 11.4265 )

=1.652

K;=0.85 +0.05 (Wpin) €1
= 0. 85 +0.05 (7.62)

=1.231
YA k ¥YB
oo B
50.0 = T 1.0 &~ 50.0
10.0 = —F"100
50 = — 5.0
3.0 — 09 — 3.0
20 — + — 2.0
0.8
1.0 — — 1.0
0.9 — — 0.9
0.8 — T — 0.8
0.7 — — 0.7
0.6 — 0.7 '_0-6
0.5 — — 0.5
04 — 1 — 0.4
03 — — 0.3
| " i
0.2 — 6 — 0.2
0.1 — - — 0.1
0 — 0.5 —0
(a)

Nonsway Frames
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Use K=0.96 P
Ly = 3200-600 Aty
u e
= 2600 mm "

r =0.3h I M1,
=0.3x750 \ M2
=225

K (Lu/r)= 0.96x (2600/225) sy

=11.1 .\[‘.’( t

M; =-144.1 KN.m :

M, = 54.7KN .m

34 -12 (M1/M2)

34-12(54.7/144.1) = 29.45

K (Lo/r)= 11 < 34 -12(54.7/144.1) = 29.54 < 40

Short coloumn

gy

o0

0 | M1
. M2

Double Curvature Singular Curvature

y olad) 8 aiiall Julas ; Lits
t S Jash 5 aaad 3 gand) £ 63 tatad a3 o8 Al A8al) (e 3 ganll Ailaill atas o3,

K(Lu/r) £ 34-12 (M1/M2) £40 ( Braced Member )
Ec = Eb = 4700VFC'
=4700 X V28
=24870 N/mm?
lc=0.7 Ig
=0.7 X (750 X300°/12)
=1.18125 X 10° mm*
Ib =0.35 Ig
=0.35 X (250 X600°/12)
=1.575 X 10° mm*
Lb( 1ef and Retj(Tob and Bot) = 5200 mm
Letop =3200 mm
Legor = 1600 mm
W = (3(Eclc/Lc)) / (Z(Eb 1b/Lb ))
Wrop = (2 x (24870 x 1.18125 X 107 /3200)) / (2 x (24870 1.575 X 10°/5200 ))
=1.8361 x 10" / 1.50655 x 10°
= 1.21875
Wg,: = ((24870 x 1.181 X 10°/3200)+(24870 x 1.181 X 10° /1600 ))/(2x(24870x
1.575X 10°/5200 ))
=2.75357 x 10*° / 1.50655 x 10°
= 1.8277
K1 = 0.7 +0.05 (Wrop+ Weor) < 1
= 0.7 +0.05 (1.21875 + 1.8277)
= 0.8523
Kz =0.85 +0.05 (Win) £ 1
= 0. 85 + 0.05 (1.21875)
=0.911

/\X

@
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YA k ¥B
50.0 = T 1.0 ~ 50.0
100 - 1 = 10.0
50 = — 5.0
3.0 — 0.9 — 3.0
2.0 — -te — 2.0
0.8
1.0 — — 1.0
R e e —0.9
0.8 — T — 0.8
0.7 — — 0.7
0.6 — O 7 = 0.6
0.5 — =05
04 — L — 0.4
03 — — 0.3
02 — e — 0.2
0.1 — -+ = 0.1
0 — 0.5 — 0
(a)
Nonsway Frames
Use K=0.76
L, = 3200 -600
= 2600 mm
r=03b
=0.3x 300
=90
K (Ly/r)= 0.76x (2600/90)
=21.95
M1 = -66 .54 KN.m
M2 =41.9 KN ..m

34 -12 (M1/M2)

34-12(41.9 /66.54) = 26.45

K (LU/r)= 21.95 £ 34-12(54.7/144.1) = 26.45 £ 40
Short coloumn

Reinforced Concrete



HTES
o Jladll Jghll Jalaa : K

gty Alall Jshll 2 L,

0l e

L Gl an 8 s geall A (e adda ade S8 2 ML

dgaall G I A ga M1/M2 Aaiill 33065 ¢ Gl haY) anl B 3 gaall A (g oy Gaida 238 S 2 M2
Double ) Z.sa3e sLa¥ (2 aa OlS 1] 4l 0555 (Single curvature) gabal slady (o ma
.(curvature

Jiad gl agay Ala g Abdl g 5 as) G ddlall Al 3L Cun ageaal) 42 Jshll o - Ly
U Jiad (e 48leall 355 (Column capital) 2sasll

: dganll ahis praai @
. ) tagandl o 0 Aall 550l 1aaal (A)
Taga b LaS e i ans 31 Juanl) Alla LAY o i Jaaaill el gaand 3 pandl prandl als
b dganll o Jigall o gil 0985 iy Gealdd) Galall
biaxial bending and compression
Mux =144.1 KN. M
Muy =66.54 KN. m
Pu=2772 KN
: @ panddll Jalaa sla) (B)
4as O G LN 2305 0.7 3 Tied column .53l (e Baae 3 ool @ A gliall (il Jalaa o
13l SSY1 A Pu 0SS Of au Cua (0.1 Ag fe ') ga Pu 4 4laa Gusbh 8 3435 i s P
T30 s Cipuals g aJall ¢ sSau 3ganl) araial B aSaiall OF seeaS aaay dganll Gl dlld oo B
: A0l ABlall (389 (0.9 ) M (0.7) e bl ABay @ dad il Ml bl s
@ =0.9-(2 Pu /fc' Ag) 20.7 for tide
= 0.9 - (2x2772/28 x300x750)

=0.02
Use §=0.7
2 39a8 gl penaS ahaball araal Al 431 (e (382l (C)
Pu =2772 KN
0.1Ag.fc' =0.1x300x750x28/1000 =630 KN
Pu>0.1AgFc

section is column

' ©min ‘13‘5?‘ ‘L‘.é Ga asial) (D)

e=Mu/Pu =144.1/2772=51.98 mm
enmin=0.1h=0.1x750=75 mm
€min> €
Use e=75mm
p =Pu-@ x 0.8 (0.85 x fc' x Ag )/ ((@ x 0.8 (fy-0.85xfc' ) Ag)

= 2772 x 10°-0.65 x 0.8 (0.85 x 28 x 300 x750 )/ ((0.65 x 0.8 (420-0.85x28 )x 300
x750)

= 0.0066
Pmin = 0.01
Pmax = 0.06
Use p=0.01

&F

|
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As = p.b.d
=0.01x 300 x 750
= 2250mm’
Asper =nd’/4
= ni18%/4
= 201.06mm’
Number of ber = As/Asper
= 2250 /201.06
=11.19 =12

Use 12@16mm

Check :

S = (b-2caver -2 @s —n @)/n-1
=300 -2x 40-2x 10-3x16/3-1
=76mm

Smin =40 mmor @ or 1.5dc

S min =40 mm

S max =150 mm

S max > S > S min

S = (b-2caver -2 @s —n @)/n-1
=750 -2x 40-2x 10-3x16/3-1
=142.5 mm

Smin=40mmor @ or 1.5dc

S min =40 mm

S max= 150 mm

S max> S$>S min

) » :h\JC@JQ@@?\QM\W&@\SA@M‘(E)
cM\%Mﬂmlﬂ‘w*&Olehea'mbwleiiqﬁnﬂé&d\hJﬂ‘Q‘@Lﬂ"ﬁg
o sl a.:\lgéw‘ubb‘)l}dl sl g

Mu, =144.1 KN. m
Muy =66.54 KN. m
Pu=2772 KN

ex= Mux/Pu =144,1/2772 =51.98 mm

d' =cav. +@s +@/2)
=40+ 10+16/2
=58

: xoladl 8 gl Jidas (F)
OFall guasll B glg dganl) s
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d=h-

dl

= 750-58
=692 mm
ex=51.98 mm
Cb =(600/600+fy)d
=(600/600+420) x 692
=407.06 mm
ab=BCh
=0.85 x 407.06
=346 mm
e' =e+d-h/2
=51.98 +692- 750/2
=368.98 mm

Cc=0.85fc'a,b
=0.85 x 28 x 346 x300
=2470.44 KN
As'=As= n162/4 .n
=201.06x 3
= 603.18 mm’
Cs = As' (fy-0.85fc’)
= 603.18 (420 - 0.85 x 28)
= 238. 98 KN

Ta=

As fy

=603.18 x 420
= 253.34 KN
Pb =Cc+Cs—-T

Pb.
= (Ce (d-a/2)+Cs(d-d"))/ Pb

€p

=2470.44+ 238. 98- 253.34
= 2456.1 KN
e, =Cc (d-a/2)+Cs(d-d’)

lea Jaeiall g 2l das gads 133V s 8 g 6Bl () 350 Jany

= (2470.44 (692-346/2)+ 238. 98 (692-58))/ 2456.1

=583.72 mm

eb =e'-d+ h/2
=583.72 -692+ 750/2
=266.72 mm

ex=51.98 mm < eb=266.72 mm

. O sial) adaiall da) 59 e S8 (Gadaal) Al e daclill dal 91 Y babuia Ju8 Judl g g
Galhally £ puadll Juas al 431 Jlaial &l dahais 8 aal) Lo £ guiadll Jua g abuall dahia 8 aaaal)
Jalall jgae ey a2 gi9 £ puadll o g AN Aihaia B saall @) Jlaely gl o ghi (<1 e dlual)
Gl raa gl g addl ddhaial ledl) asaal) slgal Cloa a8 Gag ghiall o didhaall 5 gl g ajall 8 s

/’\
@i
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A=0.85fc'b /2
=0.85x28x300/2
=3570
e' =e+d-h/2
=51.98 +692- 750/2
=368.98 mm
B=0.85fc'b(e'—d)
=0.85 x 28 x 300 x (368.98 —692 )
=-2306362.8
C=As' (fs-0.85fc' ) (e' —d +d' )+600 As e’
= 603.18 (420 -0.85x28 ) (368.98 —692 +58 )+600 x603.18x 368.98
70202356.5
-600Ase'Bd
-600 x 603.18 x 368.98 x 0.85 x 692
=-7.855 x10"°

O
nonon

Aalaall & (g gaiilly
Aa’+Ba’+Ca+D=0
3570 a° -2306362.8a” + 70202356.5 a - 7.855 x10'° = 0
a=666.1mm
C=2a/0.85
= 666.1/0.85
=783.53 mm
Check :
fs = ((d-c)/c) x 600
= ((698 - 783.53)/ 783.53) x 600
=-65.5 MPa < 420
Use fs =0 MPa
Check fs'
fs' = ((c-d’)/c) x 600
= ((783.53-58)/ 783.53) x 600
=551.3 MPa >420
Use fs' = 420 MPa

Cc =0.85fc'apb
= 0.85 x 28 x 530.956 x300
=3791.02 KN

As'=As= n162/4 .n
=201.06x 3
= 603.18 mm’

Cs = As' (fs'-0.85fc’)
=603.18 (420 - 0.85 x 28)
= 238. 98 KN

At
&

Reinforced Concrete



T=Asfs
=603.18x0
= OKN
Pnx =Cc+Cs—T
=3791.02+ 238.98-0
= 4030 KN

ty olad) A ghidall Jias (G)
GJiall gl A adl g aganl snl
ey =eb
hiall g Al A aludl) daas 38 ga Gl a gk
d' =cav. +@s +@/2)
= 40 + 10+16/2
=58
d=h-d'
= 300-58
=242 mm
ey = Muy/Pu
=66.54/2772
=24 mm
Cb =(600/600+fy)d
=(600/600+420) x 242
=142.35 mm
ab=BCh
=0.85 x 142.35
=121mm
e' =e+d-h/2
=24 +242-300/2
=116 mm

laa Janaal) 5 2800 auda quads 015 Alla B g B 01350 Jany
Cc=0.85fc'apb
=0.85 x 28 x 121 x750
=2159.85 KN
As'=As= n162/4 .n
=201.06 x4
= 804.24 mm’
Cs = As' (fy-0.85fc')
= 804.24 (420 - 0.85 x 28)
=318.64 KN
T=Asfy
=804.24 x 420
=337.78 KN
Pb=Cc+Cs-T
=2159.85+ 318.64- 337.78
=2140.71 KN

/i \
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Pb . ey’ =Cc (d-a/2)+Cs(d-d’)
ey, = (Cc (d-a/2)+Cs(d-d’))/ Pb
= (2159.85 (242-121/2)+ 318.64 (242-58))/ 2140.71
=210.51 mm
eb=e'-d+ h/2
=210.51 -242+300/2
=118.51 mm
ey=24 mm < eb=118.51 mm

. O siall gdaiall Aa 5V (e J81 (Badaall a el G dalil) s Y1 Y dabin L8 JSdM g o3

Gulhally £ guadll Juas al 43) Jlaia) 2l dihaia (8 paad) Laisy £ il Jua g haiiall dihiia 8 waal)
Jalaill jgae sy dagip gy padll Juay il dihia S8 aaall o) Jlaels ) 8 ghas (<1 ddde dlaial)
Gl s gl g 2l dahaial Jledl) aaall seal Clua 28 (e g pdiball o digdaal) 5 gall g ajall S5 caas
» Al ol ghadl) pis

A=0.85fc'b /2
=0.85x28x 750 /2
=8925

eb=e'-d+ h/2
=210.51-242+300/2
=118.51 mm

B=0.85fc'b(e'—d)
=0.85 x 28 x 750 x (118.51 -242)
=-2204296.5

C =As' (fs-0.85fc’ ) (e' —d +d' )+600 As e’
= 804.24 (420 -0.85x28 ) (118.51-242 +58 )+600 x 118.51 x 804.24
=36318563.17

D=-600Ase'Bd
=-600x804.24 x 118.51 x 0.85 x 242
=-1.1763 x10"

Aaleall 3 (g gailly

Aa’+Ba’+Ca+D=0
8925 a’ -2204296.5a’+ 36318563.17 a- 1.1763 x10'°=0
a=251.62 mm
C=2a/0.85
= 251.62 /0.85
=296.02 mm
Check fs
fs = ((d-c)/c) x 600
= ((242 - 251.62)/ 251.62) x 600
=-22.9 MPa < 420
Use fs = 0 MPa

At
o
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Check fs'
fs' = ((c-d')/c) x 600
=((783.53-58)/ 783.53) x 600
=551.3 MPa >420
Use fs' = 420 MPa
Cc=0.85fc'ayb
=0.85 x 28 x 251.62 x750
=4491.42 KN
As'=As=n16°/4.n
=201.06 x4
= 804.24 mm’
Cs = As' (fs'-0.85fc’)
= 804.24 (420 - 0.85 x 28)
=318.64 KN
T=Asfs
=804.24 x0
=0 KN
Pny=Cc+Cs—T
=4491.42+ 318.64-0
=4810.06 KN
I Pno < (H)

As'=As= n162/4 .n
=201.06x 6
= 1206.36 mm’

P.o =0.85fc' (Ag—As ) + As' fy
= 0.85 x 28 x( 300x750-1206.36) +1206.36 x 420
=5832.96 KN
0.1 Pro=0.1 x5832.96
=583.296

s oalas¥l B agandl daglia slail (1)
1/Pn =(1/Pny)+(1/Pnx) —(1/Po)
= (1/4810.06)+(1/4030) - (1/5832.96)
= 284.597 x 10°
Pn =1/284.597 x 10°
=3513.74

Lo aic 4l giba Lasd hes ( bresler ) 4daleall s2a &Y
Pn20.1Py

4=
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¢ aseall Lol dagliall U diany! 3 gandl da glia dacad (pa 25U ()
Ol s SMc 2 6/5Mg i 20% — dace¥) soal) daglia (o ST diacs) 3 gandl daglia (1985 Of i
2 Jraadll CYla maan G dgandl Lglaats O GSan ) pLiasDU da glia J81 2 3 ganl) daglia

s X alasl A Yl

€22 sganll duaad) daglaall slai

ey = Muy/Pu
=66.54/2772
=24 mm
Pny =Cc+Cs—T
=4491.42+ 318.64-0
=4810.06 KN
Mny = Pny x ey
=4810.06 x 24/1000
=115.44 KN

adadl L_;J\.u._:hh e\ja.“a‘)._&.ﬂllegamﬂ\ MJ\JA\M‘_;‘&SW‘}SJM\MPSM\M
Je¥!
Mny = Pny x ey
= 4810.06 x 24/1000
=115.44 KN

B4 juall Ll dagliall sa)

As top = 3 x 201.06 = 603.18 mm? 3¢16mm
As got =3 x 201.06 = 603.18 mm? 3@16mm
Mpr = As x1.25 x fy x (d-a/2)
a=Asx1.25xfy /0.85xfch
=603.18 x 1.25 x 420 / 0.85 x 28 x 300
=44.35mm
Mpr = 603.18 x1.25 x 420 x (692-44.35/2)
=212.11KN ..m

ot dagliall Lua) JuallB4S

As 1op =3 x 201.06 = 603.18 mm?  3@16mm
As got =3 x 201.06 = 603.18 mm? 3@¢16mm
Mpr = As x1.25 x fy x (d-a/2)
a=Asx1.25xfy /0.85xfch
=603.18 x 1.25 x 420 / 0.85 x 28 x 300
=44.35 mm
Mpr = 603.18 x1.25 x 420 x (692-44.35/2)
=212.11 KN.m

Reinforced Concrete



: IMc 2 6/5Mg (e (3aaill
Z Mc = Mny + Mny
=115 .44 + 115 .44
= 230.88 KN.m
Z Mg = Mpr gag + Mpr gss
=212.11+212.11
= 424.22 KN .m
(6/5)Z Mg =(6/5) (Mpr gas + Mpr gas)
=(6/5)x(212.11+ 212.11)
= 509.064 KN .m
Z Mc< (6/5)Z Mg

ryoelag) A - Ll

€22 aganll daa)) dagliall slay)

ex = Mux/Pu
=144.1/2772
=51.98 mm
Pnx=Cc+Cs—T
=3791.02+ 238.98-0
= 4030 KN
Mnx = Pnx x ex
=4030x 51.98/1000
= 205.45 KN

poadl (g glow Ua ,}d\d@l&!hmdm MJ\J&‘M@‘ l&wdﬂ.\yﬂ\hu.uleldihg
Js¥
Mnx = Pnx x ex
=4030 x 51.98/1000

=205.45 KN

B38 juall L) Laglia) da

As 1op =3 x 201.06 = 603.18 mm? 3016 mm
As got =3 x 201.06 = 603.18 mm? 3@ 16 mm
Mpr = As x1.25 x fy x (d-a/2)
a=Asx1.25xfy /0.85xfch
=603.18 x 1.25 x 420 / 0.85 x 28 x 300
=44.35 mm
Mpr = 603.18 x1.25 x 420 x (692-44.35/2)
=212.11 KN .m

4=
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M Aoy E}M\ Sl

As 1op = 4 x 201.06 = 804.24 mm’ 4@ 16 mm
As gt =3 x 201.06 = 603.18 mm? 3 @ 16 mm
Mpr = As x1.25 x fy x (d-a/2)
a=Asx1.25xfy /0.85xfch
=804.24 x 1.25 x 420 / 0.85 x 28 x 300
=59.14 mm
Mpr = 804.24 x1.25 x 420 x (692-59.14/2)
=279.7 KN .m

Z Mc = Mnx + Mnx
= 205.45+ 205.45
= 410.9 KN.m
Z Mg = Mpr g3g + Mpr gs2
=212.11+ 279.7
= 424.22 KN.m
(6/5): Mg =(6/5) (Mpr B3g + Mpl’ 852)
= (6/5)x(212.11+ 279.7)

= 590.17 KN .m
Z Mc< (6/5)Z Mg
Pu > 0.05Ag.Fc’
VE > 0.5 Ve
Pu=2772 KN

0.05Ag.Fc' =0.05x300x750x28/1000 =315 KN
Pu > 0.05Ag.Fc'

Mn1=144.1 /0.9 =160.11 KN
Mn1l=66.54 /0.9 =73.93 KN
IMbr = (Mn1+Mn2)

$Mbr = (160.11 +73.93)

ZMbr =234.04 KN

Ve = ZMbr/Lu

Ve = 243.04/3.2

Ve =73.1375 KN

0.5Ve =0.5 x 73.1375 =36.57 KN
VE = 46.07 KN

VE > 0.5 Ve

: 3Mc 2 6/5Mg (= (Gl

dganll b el Lol (K)
:Q)Ain.t}.ﬂ.“&hmf:‘i’i
: Oala) b ) in 13 Jagl (ve ) ol Bua A1) e gl

Ve gaill Aluall daglia Jlaey) 8 dibejall daglia JAa3 ¢ can 13 WBay a cpuds 3800 0 .
) N\
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Ve = (1+0.7 Pu/Ag)(bw d vfc'/6)
=(1+0.7 x 2772 x1000/300x750 ) x (300x 692xvV28/6 x1000)
=192.714 KN

Vn = 234.04 /0.85 = 275.34 KN

2Vc =2x 192.714 =385.428 KN

4Vc =4x 192.714 =770.856 KN

Vs =Vn-Vc
=275.34-192.714 =82.627 KN

Vs < 4Vce

Assume use @ 10 mm

Av =157 mm?

S=Av.fy.d /Vs 10°

S =157 x280 x692 /82.627 x10°

=368 mm = 350mm

Sx = 100 +(350 - hx /3)
=100 + (350 — 150 /3)
=151 mm

S max= 2d =2x 692 = 1384 mm

$=d/4=692/4=173 mm =170 mm

S=6dp=6x16=96 mm=90 mm

S =48 ds =48 x10= 480 mm

S=b= 300 mm

S min=100 mm

Cun aganll gliy) Job o udae galed by 438 ACI 318M-05 21.4.4.4 28! cilathia Cuoa
s A g JE8 Y G e o all galedl) ghie dalo
2 Jushl) alas¥) 8 : Y
he = h- 2cover — @s
=750-2x40-10
=660 mm
Ac = (h- 2cover)( b- 2cover)
= (750 -2x 40 )(300 -2 x 40 )
= 147400 mm’
Ash =0.3 (S. he. fc' /fy )(( Ag/Ac)-1)
= 0.3 (100 x 660 x 28 /280 )(( 300x750/147400) — 1)
= 1029 mm’
Ash =0.09 (S. hc.fc' /fy)
= 0.09 (100 x 660 x 28 /280 )
=594 mm
Use @12
Asper =nd2/4
= n122/4
=113.1 mm’
Nmbr of ber = A, /Asper

=1029 /113.1
p

=9.09=10
|

Q¢
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: suadll slas¥l b ; Lls
hc = b- 2cover — @s
=300-2x40-10
=210 mm
Ac = (h- 2cover)( b- 2cover)
= (750 -2x 40 )(300 —2 x 40 )
= 147400 mm’
Ash = 0.3 (S. he. fc' /fy )(( Ag/Ac)—1)
= 0.3 (100 x 210 x 28 /280 )(( 300x750/147400) — 1)
= 331.67 mm’
Ash =0.09 (S. he.fc' /fy)
= 0.09 (100 x 210 x 28 /280 )
=189 mm
Use @12
Aspe =Ted’/4
=ni12%/4
=113.1 mm’
Nmbr of ber = Ag, /Asper
=331.67 /113.1
=29=3

dganll ghia Ga Jughll sla™l Use 10 @ 12 @ 100 mm c/c face support
dganll ahis Ga aghllsla™lUse 100 12 @ 100 mm ¢/c Mid span

dganll ahaia e juaill slaBiUse 3@ 12 @ 100 mm c/c face support
dganll ghile (o juaill slaBl Use 3@ 12 @ 100 mm ¢/c Mid span

i
o

Reinforced Concrete



Ll )Y Jlshl clua 1 e aulill (19) JGal)

Ca Jaagill aladio) 3o dganl) Chuaiia 350 Y1 8 Jua gl ol O o Sl 298 Cliial ga pals
ACI318M-05 & dlay g Ll o dhiad) ada 3 Jua gl asaal alus ( lap splices) €5

Lan =fy dp /5.4 vic
=420X 16 /5.4 X V28
=235.18 = 250mm
Lanh=8dp
=8x16
=128 mm
Ldn =150 mm

Lgn=fy dy, /5.4 ¥fc > Ly, =8dp<Lly, =150 mm

. Sl Jua gl s 21.4.3.2

B2 90 Bsld slindl Led 01oS L3 26 dajeall gradeal) (laad B L Y1 Adlias

Use Lg, =250 mm

O s Y el plisl (39S iliSas Lah Y Al A A ) galual) Glusal 8 bl Y ddlew

Lan =2.5( fy dp /5.4 vfc)
=2x420 X 16 /5.4 X V28
=587.945 = 600 mm

Lgnh =300 mm

Cover =40 mm 3x16=48 mm<3d,

if dp<20
if d,>20
if Asop
if As ot
if @ i big Cover if > 3d},
if @ = small Cover if < 3dp
gt
If (vfc /1.8 fy) <1
If (vfc /1.8 fy)>1
vfc=v28 =5.291<8.3
ASper =nd2/4

=n12%/a

=113.1 mm’

/'\K

Oé
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300 mm

small Cover
Use Ws=0.8
Ws=1
Use W; =13
Y, =1
Y. =1.2
o =1.5
Use W, =1
Use A=1
A=13
Use vfc=5.291



n=5

S =100 mm

Kie=Aefy/10Sn

Kie=(2x113.1 x280) / (10 x 100 x 5)
=12.67 >2.5 Use Ki=2.5

Lan= (fy /1.1 vfc) (Ws W, W A dy/(( cover +K:e)/ dp )
=(420 /1.1 x5.291 )x((0.8x1.3x1x1x16)/((40+2.5)/ 16))
=452 .06 mm =500 mm

Lan =2.5( fy dp /5.4 vfc) > Lgp =300 mm

Use Lgnh =500 mm

OF Y el gLl (S y CiliSey ¢35 Y Al Al Lk gl ol o\..ubi‘_,'\’hl..ﬁﬂi ddlics
300 mm
L dn =3.25( fy dp /5.4 \Ifc)
=3.25x420 X 16 /5.4 X V28
=764.33= 800 mm
Lgh =300 mm
Lgn =3.25( fy dy, /5.4 vfc) > Ly, =300 mm
Use Lgn =800 mm

Al Lglas o ABMe Y ada 38U Al dida ) jualindl 8 daddioiadl JUhEY) JS 8 cililuall Jugudl
Sl Ay ) )
L gn= 764.33/db

=764.33/16

=47.77

= 50 dp Envilop at 50 mm > 300 mm

hival A el graledill (flucad 8 Bl Y1 Adloca

Lg4c =0.24 fy dy / vfc

=0.24x420X 16 / v28

=304.79 mm
de=0.043 fy db

=0.043x420X 16

=288.96 mm
Lgc = 200 mm
Use Lgc= 400 mm

Reinforced Concrete



pdall xS e Jans g
Cm = 0.6 + 0.4 (M1/M2) 2 0.4
=0.6 + 0.4 (144.1/54.7)
= 1.654 > 0.4
Ba=Pu g; /PU (el
= 1709.63 /2772
= 0.6167
Ig =bh®/12
= (300 X750°/12)
=1.0547X 10’ mm
Ec = 4700VFC'
=4700 X V28
=24870 N/mm’
El =0.4 Eclg /1+B4
= 0.4 x 24870 x 1.0547X 10'° /1+0.6167
= 6.48985 x10 *
Pc=r’El/ (K LU/r)?
=n’ X 6.48985 x10 ° / (11)°
=5.29357 x10
8ns =Cm /(1- Pu/0.75 Pc)
= 1.654 /(1- 2772000/0.75 x 5.29357 x10 =)
= 1.654
Mc = 6ns M2
=1.654 X 144.1
=238.34 KN .m

4
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Al Jlaa¥ly daall Jlaa¥) (e daslill dndlally ducfil) Jlaa¥) daglia gaill Gloda Ga diagh) O
Gy oalll ) aa asanals agiicg |, JINs gLl G daalill 4G Jlaall dagliay I Aijgy
- Al ) guadl)

/—'-" ::‘;—-\\J\\
e ol
_.-{{f/-f'f}’

F s

S w

i: e

~ g § f/-l/:’/’// ] w
I
T
b,
: oalll Jlaa o agial) 5 palll g clia @
STORY Vu H My Ny
8 185.11 27.20 5035.1 4897.4
T 125.05 24.00 3001.3 3500.0
6 108.83 20.80 2263.6 2135.4
5 92.08 17.60 1620.7 1378.5
4 75.65 14.40 1089.3 1174.3
3 58.84 11.20 659.0 1152.0
2 42.78 8.00 342.2 1076.7
1 21.40 4.80 102.7 912.1
Base 2.15 1.60 3.4 485.6

Z 711.88 14117.3 16712.1

Vu=% x0.75x280'5x250x(0.8x2600)/1000 =1719.74N > 711.88KN

: (ACI 318M-05 (11.10.3)) s waill Jlaa dSlas (o (G2 @
Vu=% 0 (fc')* hd

Reinforced Concrete
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: Boundary Elements 4 hll jalia]) dalall ase e 35a3ll @

s cilal ) A b - 1Y) 4 k)

ML"-HCM:‘MM GJ.QJ(’J'-‘-‘CJ*L‘J&E“*‘JW;J“ slasyl 95&41‘& oaill Jlaal aadns
2 AN Bl (3aas 13 48 k)

€2 L/(600(8n/hw))
C = d.(600/600+fy)

Take &6,/hy=0.007

d = 0.8x2.6 = 2.08m

C = 600x2080/(600+420) = 1223.5
L./(600(5,/h,)) = 2600/(600x0.007) = 619

czL,/(600(5,/h,)) We Need Boundary Elements

- clalgay) dds b - Al da kY
saliall plingy ) clal Y diugh ) Bagal) Gods Lgalaiiiod (Sang Lalaiinal g Lo gudh JSSYI 45y jhall g
¢ A Al (38a 13) 48

fc>0.2fc’
S

¢ AUl AB%all (e g9 Jaiiall A LA LYY B clalgaYl : fe

B My
Ag Ig

lg = 0.25x2.6°/12 = 0.3662m"

A = 0.25x2.6 = 0.65m”’

d = 0.8x2.6 = 2.08m

fc =(4897.4/0.65)+((14117.3x2.08/ 0.3662) = 57863.5
0.2fc' = 0.2x28000 = 5600

fc>0.2fc' We Need Boundary Elements

B
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Lp = C-0.1l, 2 C/2

Lp = 1223.5-0.1x2600 = 963.5mm

C/2=1200/2 =600mm
Use L, = 1000mm

: Boundary Elements 4 hll jaliall sad Gl @
- Al dlsleal) daie g cuead |y Lal by, = 250mm PREHR I

Nane (:‘m ) (mdm) ¢ |c-an| ez t; = L(:::;
SW1 2450 | 1960 | 1.15 | 0.91 | 0.58 | 907.94 | 950
SW2 2250 | 1800 | 1.06 | 0.83 | 0.53 | 833.82 | 850
SW3 2250 | 1800 | 1.06 | 0.83 | 0.53 | 833.82 | 850
SW4 750 | 600 | 0.35 | 0.8 | 0.18 | 277.94 | 300
SW5 750 | 600 | 0.35 | 0.28 | 0.18 | 277.94 | 300
SW6 2600 | 2080 | 1.22 | 0.96 | 0.61 | 963.53 | 1000
SW7 2600 | 2080 | 1.22 | 0.96 | 0.61 | 963.53 | 1000
sws 2000 | 1600 | 0.94 | 074 | 0.47 | 7a1.18 | 750
SW9 2000 | 1600 | 0.94 | 0.74 | 0.47 | 74118 | 750

: u<ill Boundary Elements 428 hll jualiall daglia (e (3323l @

Vy < %A, (fc)’?

A = 1000x250 = 250000mm”

Acp = Ib-B

(% x250000x (28)°°)/1000 = 1102.4KN < 711.88KN

Nane Vu Lb des. = A e Remarks
(KN) (mm) (mm) (mm) (KN)
SW1 771.4 950 250 237500 | 1047.28 0.K
Sw2 500.5 850 250 212500 | 937.037 0.K
SW3 521.2 850 250 212500 | 937.037 0.K
sSw4 20.2 300 250 75000 | 330.719 0.K
SW5 20.2 300 250 75000 | 330.719 0.K
SWeé 593.2 1000 250 250000 | 1102.4 0.K
SW7 593.2 1000 250 250000 | 1102.4 0.K
SW8 351.5 750 250 187500 | 826.797 0.K
SW9 391.2 750 250 187500 | 826.797 0.K

Reinforced Concrete



: (ACI 318M-05 (11.29 and 11.30)) wwua V, 4ad s ®

N,d
Vc = 0'27'\/Chd+ m

V.= 0.27x28"° 250x(0.8x2600)/1000 + (4897.4x0.8x2600/4x2600) =743.9KN

£, 0.1

<

N,

(g u
f. + 0'2£wh'|
hd

V, = |0.05 /f +
lW
2

<|§

u
2 O JY) il 3oV, 9 My Gloas s o
® 1,,/2 = 2600/2 = 1300mm
® h,,/2=27200/2 = 13600mm
M, = 185.11 x(27200-1300) =4794.4KN.m
2600x(0.1 x28°° + 0.2x4897.4/2600x250

V. = 0.05x28%°+ 3 x250x(0.8x2600)
(4794.4x10°/185.11)-(2600/2)

= 166.74KN
JEYI LgaY Al Al daias

: paill malud Las zlias US o) (383l @
@V./2 = (0.75x166.74)/2 = 62.53KN<185.11KN
oaill malud yaal zliad 1)

: A paill ilud ss Glea @
Vy = @V +PV;
V, = @V +D(A;.fy.d/S;)
(An /S3) = (V-@V.)/(Dfy.d)
(An /S2) = (185.11x103-0.75x166.74x103)/(0.75x420x2600x0.8) =0.092
Try @12

= mﬂ@"‘“ﬂﬁﬁuﬁf

Rainforced Concrete



S, = (2xnx12%/4x0.092) = 2467.8mm
Somax = lw/5 = 2600/5 = 520mm
or = 3h = 3x250 = 750mm
or = 500mm
Try §12@500mm
pn = An/h.S; = (2xnx12%/4)/250x500 =0.0018<0.0025
Use §12@500mm

hy/ly, >2.5
Try §12
A./h.S; = (2xnx12%/4)/250x S; = 0.0025
$:1=361.9mm
Simax = lw/3 = 2000/3 = 666.66mm
or = 3h = 3x250 = 750mm
or = 500mm

Use §12@300mm

: Boundary Elements 48kl jaliall mlod aua Cloa @

: ol 1 padll riled s Clua @

Use p, = 0.0025

M,/Agl, = 14117.3x10%/(250x2600x2600) = 8.35MPa = 1.2Ksi

Pu/Ag = 4897.4x10°/(250x2600) = 7.53MPa = 1.07Ksi
y = (1000-2x40-2x10-2x11)/1000 = 0.88

p =0.07

As = pA;=0.07x0.25x2.6 = 455cm’

Say 0.9

Reinforced Concrete

7/\
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alod! Jei A ALKl 88 | ddasey @A) 3535 &a Solid Slab Aiaaal! CUbS sl LaS AL awias
1 AU 252 gall

5,15

™
o

£l 13 anaiai il ghiy 16em CigSams Baalgll dapal) gliny) Ol 320em sl sll Jgall glisy) i L
: AIS AL (e

: Aulasy) dlaal) JLEs) @

Julg"ﬂbgig;sd\ubm@'tﬁlw\hi‘mub o\jSijuaﬂngahy\OM\
:MW‘“M‘JWY‘M‘WM‘M‘

t; = (L/20)(0.4+(f,/400))

30cm

Rainforced Concrete



ts 4uslhall ASladll ALY alkail) Al
ts=5150/20 :
Y
=257.5mm e
—
2.2m 1.8m 1.15
ts=3630/20 A_/_A L
=181.5mm
| t—— |
1065 15 1.065
ts=5150/20 P
=257.5mm
115  18m  22m &

Use ts = 260mm

L.L = 4.8 KN/m?

C.L=2KN/m?

- ALL ol A Ll Jlad) : Y

(hs/2)x25 = (0.16/2)x25 = 2 KN/m?

ts . (25/cosa) = 0.26 x(25/c0s28.072) = 7.3666 KN/m?’

Wu = 1.2 (2+2+7.36666) + 1.6 (4.8) = 21.32 KN/m?

2 Jlaa¥l Julais aladl @
: Al Jaall @

: cluhddl) Jaa @

: sl SN G5l @

EEQTI P FRSTYO)

%!

i» @
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- 4891 gl A e Jlaad ; Lats
s oAl Jaall @
L.L = 4.8 KN/m?
s cluhdal) Jaa @
C.L=2KN/m?
- dhoall KSR O)
ts x 25 = 0.26x25 = 6.5 KN/m?
Wu = 1.2 (2+6.5) + 1.6 (4.8) = 17.88 KN/m”
s Jla¥ i @
- A i..aaull o :Lgi

21.32 KN/m
i L0605 e S oy 3065
21.32 KN/m
A AN
1.065 1.5m | 1.065 |
* * Reaction
15.99KN 15.99KN
B.M.D
23.03

)iy

Qe

Rainferced Concrete



- A 5 AV o) e - Ll

17.88+15.99KN/m

17.88 KN/m _21.32KN/m

A
e 2:2 o LEM 115
* * Reaction
50.56KN 66.10KN
B.M.D
i 2.81m 7_?84
E &uﬂ‘ L.&Lua @

:mlwlub;‘igi

d = 260-20-8 = 232mm
Ry = Mu/(bd?)
= 23.03x10° / (1000x232?%) = 0.428
p =0.00114
Pmin = 0.0033
A, = pbhd
= 0.0033x1000x232 = 765.6mm?* Use 5014 mm/m
Check : S = (154x1000)/770 = 200mm
As min = Pbd
= 0.002x1000x260 = 520mm?* Use 5@12 mm/m
Check : S = (113.1x1000)/565.5 = 200mm

Reinforced Concrete
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d = 260-20-8 = 232mm
Ry = Mu/(bd?)
= 70.84x10° / (1000x232%) = 1.316
p = 0.0036
Pmin = 0.0033
A; = phd
= 0.0036x1000x232 = 835.2mm’ Use 5@ 16 mm/m
Check : S = (201x1000)/1005 = 200mm
As min = pbd
= 0.002x1000x260 = 520mm?* Use 5@12 mm/m
Check : S = (113.1x1000)/565.5 = 200mm

5012Im" 8515 1m’
00m .J{JJJ;‘" ’l
» ,_l =7 \
160mm‘. ' : ¥
508/m' ’_h 22 \
\‘:\_' ‘\ " ‘JE"A \ \
5912im"  B@12im’ \ % ,47’""% \ 5014Im"||
.“-\ﬁ:‘;‘~ | - \
[\ | 2 \ | 5218m"
VT e I 1987‘7\1 Aledl! g Jila s
5\
4
\.
3
5012im"y
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Sl agana’ 1 g el y SU (22) JUll

¢ Al ) ddgaiall Jlaa¥) daghs e Lty bl cons dg il dashs e dainy uluadl) g 63 LA O
aiga daliue (e % 50 Ga ST Shais crariiod 13 dadaod) Gl Jeay ks 5 S Jlaa) culs 138
dlli G IS ¢y Mat Foundation 4suasll Glubud) asiiud of Luin g babas) Juaid ¢ iaall
AL A LS oo et (3 Sau JUall 130 g ¢ Bagiial) el aladiod Joaid

¢ atdiceall Gald) e 53 a3 @

A = LxB = 24.65x17.85 = 440m°
A/2 = 440/2 = 220m*

2Pan.=1790.0+1523.4+1522.3+1788.9+1602.5+1601.7+1627.9+2008+1727.2+1180.1
+1728.9+207.5+1629.4+1076.4+1501.8+1760.9+1525.4+1062.6+1527.2+1761.8
+1501.2+1290.7+938.2+838.5+949.4+1310.3+608.6+787.2+898.0+498.4+519.2
+1065.3+871.2+702.4+711.9+455.1+465.8+1313.7+1302.8+1319.3+1328.7+886.4
+869.2+907.2+890.6 = 55183.3 KN

2Py =2892.5+2834.9+2835.3+2892.9+2467.4+2468.5+2484+2837.7+3200.3+2220.5
+3202.7+2838.0+2486.0+1721.7+2450.8+2460.0+2384.7+1537.3+2387.2+2461.2
+2450.0+2292.0+2363.5+1413.2+2384.7+2319.4+1179.2+1434.4+1669.9+2038.3
+2073.8+1907.1+1553.6+3803.4+3816.7+3422.2+3439.9+3770.5+2639.7+2662.7
+3791.6+1796.7+2159.6+1830.0+2193.8 = 111469KN

Ry = 3Pu/3Pan. = 111469/55183.3 = 2.02

Gar. = 200KN/m’

Qu = qan-Ru= 200x2.02 = 404 KN/m’

Areq = 55183.3/200 = 275.917 m” > 220m’ Use Mat Foundation

i
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Point (K';) (::” (K"‘:;) (ern) (:1) (:1) P.x+M, | P.y+M,
c1 1790.3 | 2892.5 | 104.5 | 31.9 | 52 | 17.2 | 15072.8 | 49710.3
c2 1523.4 | 28349 | 132.2 | 46.9 | 9.0 | 17.2 | 25561.3 | 48666.0
c3 1522.3 | 2835.3 | 132.9 | 35.6 | 15.0 | 17.2 | 42565.1 | 48661.0
ca 1788.8 | 2892.9 | 105.4 | 45.4 | 18.8 | 17.2 | 54432.1 | 49731.1
c5 1602.4 | 2467.4 | 876 | 346 | 0.0 | 158 | 96.3 |38957.4
c6 1601.6 | 2468.5 | 89.3 | 27.2 | 24.0 | 15.8 | 59209.9 | 38968.1
c7 1627.9 | 2484.0 | 315 | 1185 | 0.0 | 12.0 | 180.6 [29926.0
c8 2008.0 | 2837.7 | 128.6 | 40.7 | 5.2 | 12.0 | 14796.6 | 34092.8
c9 1727.2 | 3200.3 | 136.1 | 49.1 | 9.0 | 12.0 | 28851.8 | 38452.6
€10 1180.1 | 2220.5 | 17.4 | 615 | 12.0 | 12.0 | 26707.1 | 26707.1
ci1 1728.9 | 3202.7 | 136.9 | 40.5 | 15.0 | 12.0 | 48081.1 | 38473.0
c12 2007.4 | 2838.0 | 129.9 | 42.2 | 18.8 | 12.0 | 53396.2 | 34097.9
c13 1629.4 | 2486.0 | 32.0 | 113.6 | 24.0 | 12.0 | 59716.4 | 29946.1
c14 1076.4 | 1721.7 | 233 | 58.2 | 12.0 | 9.5 | 20718.9 | 16414.6
c15 1501.8 | 2450.8 | 29.2 | 116.3 | 0.0 8.0 | 177.5 |19722.7
c16 1760.9 | 2460.0 | 129.0 | 419 | 5.2 8.0 | 12833.8 [ 19721.7
c17 1525.4 | 2384.7 | 36.2 | 127.9 | 9.0 8.0 | 21590.3 | 19205.6
c18 1062.6 | 1537.3 | 46.1 | 31.8 | 12.0 | 8.0 | 18479.0 [ 12329.9
c19 1527.1 | 2387.2 | 36.4 | 127.3 | 15.0 | 8.0 | 35934.9 | 19224.7
€20 1761.7 | 2461.2 | 130.4 | 42.5 | 18.8 | 8.0 | 46313.1 |19732.1
c21 1501.2 | 2450.0 | 29.7 | 111.9 | 24.0 | 8.0 | 58850.9 | 19711.9
c22 1290.7 | 2292.0 | 126.7 | 49.0 | 5.2 4.0 | 11967.2 | 9216.8
c23 938.1 | 2363.5 | 425 | 123.7 | 9.0 4.0 | 21395.0 | 9577.6
c24 838.5 | 1413.2 | 50.3 | 32.1 | 12.0 | 4.0 | 16990.5 | 5684.9
c25 949.4 | 2384.7 | 42.8 | 129.5 | 15.0 | 4.0 | 35899.7 | 9668.2
c26 1310.3 | 2319.4 | 1285 | 51.7 | 18.8 | 4.0 | 43656.6 | 9329.3
c27 608.5 | 1179.2 | 19.8 | 61.0 | 12.0 | 1.5 | 14210.8 | 1829.8
c28 787.2 | 14344 | 417 | 248 | 1.2 00 | 1782.0 | 57.1
c29 898.0 | 1669.9 | 209 | 513 | 5.2 00 | 87348 | 51.3
c30 498.4 | 20383 | 56.1 | 20.9 | 9.0 0.0 | 18365.8| 66.8
c31 519.1 | 2073.8 | 56.4 | 27.0 | 150 | 0.0 |3113a6| 736
c32 1065.3 | 1907.1 | 215 | 544 | 188 | 0.0 | 35907.9| 54.4
c33 871.2 | 1553.6 | 42.6 | 19.2 | 22.8 | 0.0 | 35401.3| s54.1

/'\

O
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S.W1, 702.4 | 3803.4 | 101.6 | 129.2 | 10.9 16.0 | 41586.5 | 60984.0
S.W1g 711.8 | 3816.7 | 101.8 | 118.6 | 13.1 16.0 | 50116.9 | 61185.2
S.W4 455.0 | 3422.2 | 90.1 30.5 10.9 14.0 | 37332.8 | 47941.7
S.W5 465.7 | 3439.9 | 90.5 29.6 13.1 14.0 | 45092.8 | 48188.7
S.W6, 1313.6 | 3770.5 | 29.7 141.9 0.0 4.0 141.9 | 15223.7
S.Wég 1302.8 | 2639.7 | 28.2 100.0 2.6 4.0 6963.1 | 10658.6
S.W7, 1319.2 | 2662.7 | 28.7 135.6 | 21.4 4.0 57117.3 | 10786.4
S.W7g 1328.7 | 3791.6 | 30.3 102.7 | 24.0 4.0 91099.9 | 15268.9
S.W8y 886.4 | 1796.7 | 82.4 23.8 9.0 2.9 16194.4 | 5234.3
S.W8p 869.1 | 2159.6 | 69.5 27.3 9.0 0.9 19463.6 | 1971.0
S.W9y 907.1 | 1830.0 | 83.2 22.7 15.0 2.9 27472.2 | 5329.6
S.W9p 890.5 | 2193.8 | 69.8 25.7 15.0 0.9 32933.0 | 2000.2

2 55183 | 111469 1344526 | 982889

X' = (SPyx+M,)/ 3P,
=1344526/111469 ~ 12.062 m

e,=(L/2)-x

= (24.65/2)- 12.062 ~ 0.263m - 0.125-0.20 = 0.062m >

y' = (ZP,.y+M,)/ 3P,
=982889/111469 =~ 8.818 m

ey =(B/2)-y'

= (17.85/2)- 8.818 = 0.107 m — 0.125 = 0.018m A

q = (ZPu /A) £ (My.x/1y) £ (My.y/Ix)

M, = 5P,.e, = 111469 x 0.062= 6911.08 KN.m
My = 3P,.ey = 111469 x 0.018= 2006.55 KN.m
Iy = (24.65x17.85%)/12 = 11682.9m"

ly = (17.85x24.65%)/12 = 22279.6m"

q = (111469/440) + (6911.08 x/22279.6) * (2006.55 y/11682.9)

=253.34 = 0.310x = 0.172y

A B C
2
p— .~ -———
D E
F G H

s L e clilgal! cloa @
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Point P/A 0.310x 0.172y | q (KN/m?)
A 253.34 -3.906 +1.555 | 250.989
B 253.34 0 +1.555 | 254.895
C 253.34 +3.840 +1.555 | 258.735
D 253.34 -3.906 0 249.434
£ 253.34 +3.840 0 257.18
F 253.34 -3.906 -1.538 | 247.896
G 253.34 0 -1.538 | 251.802
H 253.34 +3.840 -1.538 | 255.642

All q < 404 KN/m?

Strip AHL):
250.989+258.735

Qav.=

2

= 254.862 KN/m’

Mid. Load = {(254.862x24.65x2.8+(2892.5+2834.9+2835.3+3803.4+3816.7+2892.9
+2467.4+2468.5)}/2 = 20801.08 KN

20801.08

Qav. mod.= 2.8x24.65

B. Qav. moa.= 301.38x2.8 = 843.86 KN/m

Load factor =

=301.38 KN/m’

20801.08

=0.8663

2892.5+2834.9+2835.3+3803.4+3816.7+2892.9+2467.4+2468.5

s gl (e AS gana ! gomanll cabt pdl @

12 N A AL Calad asndis a3 89 A88Y1 g dacal 1 il ) G A8 ganal (g s ) Gulaal) andd a3
ALY g Al 1 gl A (e A gana gransalp Julal g ilad odn g Al g sl ) Al

21375 2505.7 24559 32949 3306.3 24562 2506.1 21385

o v y v. ¢ I 843.86kn/m*

§ Lo e e e e e e e e e e e e T e e et
) 28180 1933 15414
z al 4 ,, 1 _ /--"'1[/ /1l =B ok > L
o - == [ ===
& = 165‘.;».3/ RS 1272.8 2560

+1977.8 17768

O. & > A o~ ~ Y

3 | 7 e

= 1887 L 438 1226.2

/\(
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27156 3102.3 53694 61786 5372.1 31026 2717.9
© VL y ¥ y 1158.56kn/m 1L
§ Lo e e e oo e
-2600 -2098.5
=~ -3106.4
=
= | v - 3. : :
= ey 2593.2 17533 s
+2390.9 +2411.8
D- [ /\ /\ P -
E \\-/ -500.5 -496
-1754.8 -1755.2
39545 3863.6 3363.2 31335 2283.0
© ! v 4 930.75kn/mt §
§ L e e e e e e e erereeey
o 6057 1501.7
 F e W N}
o . _/’ /"’
£ - 2447/ 2427.62 23376
2977.23 1724.6
Ql L <zl
= \_/
3 1189
foa) e 1829
50834 5388.3 17435 13519 1207.1 18725 11263
© Y ) . $1046.11kn/m §
§ LR e e e e e e e ey
P 1804 -1306  -1389 /']2043'42
3 Q s /' > | ’ l -
'g 1796 1431 51406 +1148.3
1012.6
Q
g = g— \_ -—
E’ 3768 1175 o
. 1556.4 3 13812
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Stirp Nane Py B Mid. v, mod B. qav. Load Pumod.
(KN) | (m) Load N . ¥ (KN)

Cc5 2467 2137.5

Cl 2892 2505.7

c2 2835 2455.9

AHU = S 2.80 | 20801.08 | 301.378 | 843.857 | 0.866 2332

S.W 3817 3306.3

c3 2835 2456.2

C4 2893 2506.1

Cé 2469 2138.5

Cc7 2484 2715.6

Cc8 2838 3102.3

C9+S.W | 4911 5369.4

KL C10+S.W | 5652 | 4.95 | 28558.42 | 234.052 | 1158.557 | 1.093 | 6178.6

C11+S.W | 4914 5372.1

C12 2838 3102.6

C13 2486 2717.9

C15 2451 2940.1

Cle6 2460 2951.1

C17 2385 2860.8

KLMN gifclg 90 4,00 | 21417.18 | 217.213 | 868.851 | 1.200 32097

C19 2387 2863.8

C20 2461 2952.6

C21 2450 2939.2

S.W 6410 6107.4

Cc22 2292 2183.7

C23+S.W | 4160 3963.8

MNOP s — 4.00 | 26290.35 | 266.636 | 1066.546 | 0.953 e

C25+S.W | 4544 4329.7

C26 2319 2209.9

S.W 6454 6149.5

C28 1434 1358.0

C29 1670 1580.9

C30+S.W | 3868 3662.1

OPQX C31+S.W | 2268 2.10 | 13917.42 | 268.858 | 564.601 | 0.947 2040.2

C32 1907 1805.5

C33 1554 1470.8

Rainforced Concrete
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Stirp Nane (::” (:) II:I:: Iadd Gav. mod. Bm::v Load f. P(‘;("r:’;
c3 |2835 2532.8
c7 | 2484 2219.0

ABQR c15 | 2451 | 2.70 | 13948.83 | 289.425 | 781.447 | 0.893 |2189.3
s.w | 6410 5726.3
c28 | 1434 1281.4
c1 | 2892 3954.5
cg | 2838 3879.6

BCRS €16 129601 470 | 16613.81 | 198.031 | 930.746 | 1.367 |22
c22 | 2292 3133.5
c29 | 1670 2283.0
c2 |2835 2726.1
c9 | 3200 3077.4

CDST C17 12383 | 3425 | 16133.83 | 263.900 | 903.856 | 0.962 |22
c23 | 2363 2272.7
s.w | 3956 3804.4
c30 | 2038 1960.1
s.w | 7620 5983.4
s.W | 6862 5388.3
c10 | 2220 1743.5
c1a | 1722 18673.00 | 348.702 | 1046.106 | 0.785 | 1351.9

3.00

DETU c18 | 1537 1207.1
c24 | 2385 1872.5
c27 | 1434 1126.3
c3 |2835 2723.2
c11 | 3203 3076.1
c19 | 2387 2292.8

3.425 | 16239.09 | 265.621 | 909.753 | 0.960

EFUV c25 | 2385 2290.4
s.w | 4024 3864.7
c31 | 2074 1991.9
ca | 2893 3253.9
c12 | 2838 3192.1

oV c20 | 2461 | 4.70 | 13968.17 | 230.156 | 782.530 | 1.125 |2768.3
c26 | 2319 2608.8
c32 | 1907 2145.1
ce | 2469 2484.2
c13 | 2486 2501.9

GHWX c21 2450 2.70 | 1.006 1.006 1.006 | 1.006 | 24656 |
s.w | 6454 6493.
€33 | 1554 1563.4

Reinforced Concrete



+ @) aAN dua glaa (e (3Rl ‘zc‘),\mﬂ\wLuY\iShu.\_uﬂQ
el Bl (hliall ST maiags a3 ln g, (3 A1 Aa gliad L8US ¢ 685 iy Galual) ASLace a3 23
:;\.‘:\Sﬂq#mal\

Check punching shear at edge Coloumn with 2892.9KN (C4):
b,= (0.75+0.2+d/2)+(0.75+0.2+d/2)+(0.3+d) = 2.2+2d
assume Vy =Py = (0.85/3)x(28°‘5 (2.2+2d) d)

= (0.85/3)x(11.64+10.583d) d)

= (0.85/3)x(11.64d+10.583d?)

= 3.298d+2.9985d’

= 6.2965d’

d=0.677m

Check punching shear at interior Coloumn with 2220.5KN(C10):
bo= 2x(0.5+d)+2x(0.3+d) = 1.6+4d
assume V, = P, = (0.85/3)x(28%° (1.6+4d) d)
= (0.85/3)x(8.4664+21.166d) d)
= (0.85/3)x(8.4664d+21.166d?)
= 2.3988d+5.997d’
= 6.1469d’
d=0.514m

Check punching shear at interior Coloumn with 2838.0KN(C12):
bo= 2x(0.75+d)+2x(0.3+d) = 2.1+4d
assume Vy =Py = (0.85/3)x(28°LS (2.1+4d) d)
= (0.85/3)x(11.11+21.166d) d)
= (0.85/3)x(11.11d+21.166d°)
= 3,148d+5.997d>
=9.145d°
d=0.557m

Check punching shear at edge shear wall with 3791.6KN (S.W73):
bo= (2.6+0.2+d/2)+(2.6+0.2+d/2)+(0.25+d) = 5.85+2d
assume V, = P, = (0.85/3)x(28"%° (5.85+2d) d)
= (0.85/3)x(30.955+10.583d) d)
= (0.85/3)x(30.955d+10.583d?)
= 8.77d+2.9985d”
=11.7685d’
d=0.567m

h =0.677+0.05+(0.022/2) = 0.738m Use h =0.80m
d = 0.80 - 0.05 — (0.025/2) = 0.7375m

/"\
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® Maximum positive moment = +1977.8kN.m
M = 1977.8/2.8 = 706.36kN.m/m
Ru= 706.36x10° / (1000x737.57) = 1.2987

:‘zc‘»maﬂ caluad) s ®
: AHI aapl) gralod) g hgas 13 g Ao b JS A g el Tl (g pmant) () geles

p =0.0035
As = 0.0035x1000x737.5 = 2615.7mm?’ Use 6@25mm/m
© Maximum negative moment = -1487kN.m
M = 1487/2.8 = 531.07kN.m/m
Ru= 531.07x10° / (1000x737.5%) = 0.9764
p =0.0033
As = 0.0033x1000x737.5 = 2458.3mm° Use 6@25mm/m
. My B As Bars
St R
LN | (m) * ] P fmmy) /m
+1978 1.2988 | 0.0035 | 2615.9 | 6@ 25
AHLJ 2.80
-1487 0.9764 | 0.0033 | 2458.3 | 6@ 25
+2412 0.8959 | 0.0033 | 2458.3 | 6@ 25
KL 4.95 4
-1755 0.6519 | 0.0033 | 2458.3 | 6@ 25
+2517 1.1569 | 0.0033 | 2458.3 | 6@ 25
KLMN 4.00
-1858 0.854 | 0.0033 | 2458.3 | 6@ 25
; . . 6925
T +2493 £100 1.1459 | 0.0033 | 2458.3 | 6@
-1789 0.8223 | 0.0033 | 2458.3 | 6@ 25
+ . . X 7925
oPQX 1811 2.10 1.5855 | 0.0044 | 3217.3 @
-1758 1.1863 | 0.0033 | 2458.3 | 79 25
+1325 0.9023 | 0.0033 | 2458.3 | 6@ 25
ABQR 2.70
-1257 0.8559 | 0.0033 | 2458.3 | 6 @ 25
+2447 0.9572 | 0.0033 | 2458.3 | 6@ 25
BCRS 4.70
-3161 1.2365 | 0.0034 | 2486.5 | 6@ 25
+1954 1.0489 | 0.0033 | 2458.3 | 6@ 25
CDST 3.425
-1358 0.729 | 0.0033 | 2458.3 | 6P 25
+1013 0.6208 | 0.0033 | 2458.3 | 6 @ 25
DETU 3.00
-1556 0.9536 | 0.0033 | 2458.3 | 6@ 25
g +1998 5,495 1.0725 | 0.0033 | 2458.3 | 6@ 25
-1384 ' 0.7429 | 0.0033 | 2458.3 | 6@ 25
s +2498 £70 0.9772 | 0.0033 | 2458.3 | 6@ 25
-3201 ) 1.2522 | 0.0034 | 2519 | 6@ 25
+ 5 . ‘ 6@25
GHWX 1402 2.70 0.9547 | 0.0033 | 2458.3 [}
-1287 0.8764 | 0.0033 | 2458.3 | 6@ 25

Reinforced Concrete
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