column
) 3" %"& ' (
o+ ot O#11 231% 4 56
Y 789 $! 1 2
Tied column I=( <
Spiral column 2@ $> <
composite cogumn A" 4% <

Pitch g b

S0 rm s 75 mm

A

1,2 a

g b ol
- |~ N

Pl
] /L
|1
=T
) o

C "CD% $>2"( E "=%"D% 4% F 8G 4> H . BB

J 2 @% c 4 $As$
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at=qr

1 0G( 1% ( 4( @
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1
h=—npl k=025 h £ 2pl
p 2kp ph£2p
I 0%"./ H 1% ( -
\~
ro=—7r
Vsr:_'mcpb
rq= 4Ab
D,.S
VC=£D2(:I
4

2@$% %*+'19 MA

9>"+# MDc
7@ $ PMS
56118 2@%8$, =/s- ATy
2@%"& '$, Q0 =25 A.f,
@ R" '$, = 085 f(A, - A)
Ag=0 '19
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1€2

%

Ac=9>'19
_ _ A S
2PsAc fsy= 085f %A, - A) r.= 0'425(K_ 1) -
sy
2S5+ .= 0.45(i— )’ ¢
A fsy
O P=4 -#%$'-# "> > (2 14=%<

TC8G '14 =

Q>aCG oaC™

"E
16 >( 2Q0%G H " 8E<

90CC> OIThfinement © UCCC  $2 J>"CCR
JTIH  48." V(

" " >$"%0G( <

#ACI" !
W(HO#!1 9 F H"J 16 >(2" <
F W(HO#!1 9 F H" O 16 > ( 2

SW (8 "X 1<
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l16d, ®
Snax = Min 48d,

4 > W(Y (! > *#$ > (2 8 <

) H$[( cmH ! F%:1% 4 "Z > ( 2S8 <

#[

) 4 TU 9 0#!116 > (2<

spiralyp !
H: C C%C2C CECA[C "JC F HICF®n?@8( 2<

S?@$ W( 9% H[ : > (2
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2@% P O#!k
75mm pe
Smax= min
%dc@ % %S !
]
0% P O#!Kk
Shin = 25Cm
P, = 0.45(ﬂ- 1)E , P, - AP
Ac f, A,
29
] ( r:VS" r:4A’

2@ % ( 2%+, 7T+ A
O9>"+# d,

?7@% PS

8l ?2@%$% "=8 J[1vV,
0 *+, 7+ A,

0> *+ T+ A

$ % !

14DL+1.7LL
075@A4DL +1.7LL + 1.7w)
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& ' (%)!
I=( > " f=0)7
20% > " f=0)75
C Ca E$c K, F, A, - P, + "2P"(spiral / %
) QO I=( 4% 'F9% f A"Lb@J ;
0
Pn=k fA + fijt +K, fSyASp
f “+(.)-
$IC CQCG C $ >'( "& H"O A(" 4% '$, "&
) N fHb@J "G $ [/
16 >( 2Q%G E$
A'CLC 4% CdC6 9 b@! [ " OTY9 le™
) P[% f"/ \" O G6
1/ . & 0 (

I:)n = kc'fc((p\: - A%t) + fy'A%t + ks fsy'A%p

A, 16 > *+ 7+
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Al 0 *+, 7+
A, S7@ $ *+, 7T+
! ?7@% 4% + P 'GY%
% E$ W ( 4%
Q(\N % $"% MO"H f$" e E "=le

J 1% N - $"% I1
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plastic centes 2 3(

IC, C *C+, 7+ P G( $+% 2" $" %" +%
Q%'C '-CL$ C5$HP=> " $ " " N4%5$HIL F9%P" " \/(
CQ(HO1 >$"%J9 "& +%) E$*+ 0

N ™ g@O0O" $

gao"" !I>o"! 0. $ 5 (2 .( < %
) #
CTUC_ C C- IC% ;C + ?>*+ g@ O" <
IC 1"6%$"$0. ; " g@ 0" 8GEb@ =9 $ *+
Y Y8z
p, = 085f&A, - A +A,.f, rg :%

p, = Ag[085fcfl(1- rg) + rg.fy]

p, = A 0856+ rg(f, - 085f )

$> 1=($2@ > " P
P, » A |085f(+ f,.rg]

Yy TS h%s$ ™ "'"Q> A'L I$
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Uo Mo

F=07®@ W( "

F=075@7?@% "

Plastic centet 2 3( 4/

P, =¢g tCy +C;

Xo-P, = ¢ V) +c derc, (h- dg

! g@ O" H'D% +%8 'O"HTf$" " HI% jIF . %

5 X

"HO. g@O" F '9 8+
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Pn = Ccl + Ccz + Csl + Csz

h
K Pr = G0 0 0 (B +2) G (B 1y - 9

c. = 85fLA
c, = 085f b h
c., = 085f &,h,
cy = A,
C, = AT,
I G%O01"HTU_ OF#5 X

01
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h, =h, =3@&m

b, =50cm ,b, =20cm
A, =5F 20

A, =3F 20

J il ( y'4E 0. /
Yy, =25cm
¢, =Ayf, =5 314" 4000=62800kg

_ 500K A a4 AN
f 8= 200 % 2 c, = A, f, =3 314 4000=3768(kg

f, = 4000"% o c, = 085f¢ b h = 085 200" 30" 50= 25500kg
c,, = 085f& b,” h,= 085" 200" 30" 20=10200(kg

P, =c, ¢, *+C, +Cp X,-P, =c, " 5+c, " 55+c, ~15+c_ " 45
X, = 10801400_ 23 6CIm* * *
457480
Y, = 25cm* **
NC C C % $" $' A $ +% ! b@\

'O" Hf$" $'9%
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civen: A, =4F 26=4 =2124cm

p’ 26°
4

A =2124cnt
Re9: xp=() *+
45230]' 10°% =114.750r

X =30cm

#$

C. = 085f¢
45 X

30 20

f o= 200"% )
cm

20° 30 . 103 =51ton

c, = 085f¢

(@)
1
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5X

- kg

f6 = 200 k% ,
_ g

fy =3500 %mz

cover =5cm

" f, =531 3500° 10° =185%o0n

" f,=1593 3500 10°* = 5576ton



P, =c, +C, +C, +C, =51+6375+1859+5576=1801ton

P, =¢C, +cy +¢, =11475+1859+5576=1800n

n

, 1,
P xn:ccl(10+§ 20) + ¢, (a) + ¢, (30- 5) +c, (5cm)

x, =1022

n

.1 . .
P,.X, =cC, (5 30)+c, " B0-5+c, "5
x, =1051

(30" 10)(5)+2(75" 10)/2 190
X = = 389%cmcm

(30" 10)+ 2(75 1(%

y2 't g@0"$ Xpk Sl - H

P$ 1$
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c, = 085, = 085" 200" 30" 4%, =1147%
P =11475+1859+5576=189.1t

P.x, =1891 3—30 +c,” (30- 5)+c,(5)

xn=13.93

C$ C C $CwJIs$2 ' g@O0" =>/ %

) 2'0"HIf$" G>JE g@O0" ( $ *+
5678 |/ &9 < =

[+ Q3% QG=I"¢ bO! QG =178 (*+,
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) *+, ( F- \Xp:gU 8+9 *+, AG=As " " BB
et=e- x, +d A = A8 ¥ ¥ Vi@
= -h = (d_d© i
et=e+d-N) e=ee"e v A

de

h-2d _h-d-d d¢d

et= e-h+d = e-
2

d 2 2
2
e Pn -( m!>
51QG'"=TF 12 E P'O"HI$ $%"& mQG "=1 %
C- "C k" QG '4E " "& +% P, $ %"

Q @
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C C $*C+ 2?27 P $% 12 E (
. n/m'6  $" %" =1 [ % $

=% $

DP, =c.+c,- T,
"# +c. ,+cC

S (o

88+9 *+, : ¢, =085f&b c, = f,AC

2)P. et=c.(d - g)+cs(d - dg
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Interaction Oiagra , > . 5
$> . 5
C 20H C ' P$mH " | 2% +%"> ' G%

)" "#5%H % 2
) J P, L,"'=IQO$'O"Hf$" QO %
f$ 1, J$ +,% m"6 +% m'6H /">

) J P, 1,$ H"=I!, H'O"H

' $> $ M
+,%
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PFA
Fension Failure 5 $H
Q \" 11 ENN $ """ Q('(pQ "
e<e, C>C, £ >¢,
Compresion Failure 5 $H
F:1"%Q ! E
e>e, c<c, el>e,

) "/ C "0 el> %

M,=Peg< 5%H <e<eg, +%

'O"H f$" G |,

+.%

+, %

P, = 085f@b+c, +T,

Copyright by:www.Afshinsalari.com



% " -10G( P :"G> 1% ( ' %. 4( m S+9%B

C C/8!0G CCCm+r,% ( p P o@H Y, $ m=m

yri> o f +%"= > H

y ;! ENH el Q%" % H
+,%
OH P=PR 0<m<m oH m=m, O0<P<P,
> m,m 0G( # oH m=m§ g<P<K
>" 6" PIMOG( #
Cl'6 C5$HI$ C Cl'6C'C"( UC#! 'l 1"6" BB
M N G%
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Balance failure $:;< =?>

@A @B

ICl1 J> F9%O0. " V(! 0G>'l1

Qw'cs$ C! ™ OG> 2 ' I1 $ ! J89(

C C $!"J89(1 "Q "( @ :!

9%5F#!" J89(11

b — d- ¢
cu 6’y
$ :e,=0003 ¢, =—
es Cb — ecu
d-c, ¢
C _  Ey €y ( 6000 )
d e, +e, " oe,te, ® 6000+ f,
& _fu
c,-d¢ ¢ -d¢
b e b es¢: % ae €eu
c, =— d b
eCU + ey
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¢= Y
fs ESeS

Pb=c, +c,-Ts a, = B, =cbalance

= 085f &b+ fAS- f A
f,=¢,-E, b% 'I1 ]"«(
(

P,b=085f&, b+Af (1- %) 1 "% J89(!11 1
y
Pb=085f@b ! :I J89(!1 11
=%, " Cc ! '@" V(AC " " V(0o

e- Pp=c,(d- /) +c,(d- 9

() ( d-%)& # $% 1"

d- d¢ d- d¢
e.st=e.)-(T) : g =ef+
mb=¢.PDb
b% 41 "H TU_ " $ ¢ %81 ; h%"> 89 " BBB
C ON9C 5" " 9% 4113%!2'!' p8 01L: H! $J $2"'!

»>c
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., < =?> "94)> 8
g, » (02+ 077r,n)h
f
fA e
bd 085f ¢
A=A HAS=2A
P, = 085f(A, - A )+ f,A, n":$g bl% H:
Y m=0 " I1 R" 4% G ""i " F "
At A8+9 6, "5 - 5$H 8 'l'1
Y c91 a $c." ,
ECU
C, = o +e, d a, =Bc,
or
_ 6000
c,=———d
6000+ f,
) c91 "H" ,
esq:: € - (ecu+ey)$]: or esq:: € c- d¢
d c
f8=E,e0£ f, -+ fe=f, # +-
y cor T $c, $c, "
c. = 085fLa, b
c, =ASfE |, T, =Af,
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) c91 e $Pb"

Pb=c, +c,-t,

Pbe¢=c, d- % +c (d- dd

Y S g@ 0" "= ( F-! , $ !

&= mp

e=et (u
2

mb=Pb" e
-1

Pbe, =mpb=c, xp- 2/ +c,(xp- d§+T,(d- xp)

. _ ky _ ky
cievent f¢=200 - , f,=3000 -
Re: g =?mb=?PRb="

0.003

C,=————> " 39=26cm ,a, = 085c, = 085" 26
0.005+ 0.0015

a, =22cm

e¢=0.003 % =0.0023> ¢, = 0.0015

fo=f,=30009/

= = ky = -
f, = f, =3000 i 6 45 2-3 :
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c, = 085fa,b=- 085" 200" 22" 35=13090Kg
c, =T, = Af, = 992" 3000= 2826(kg

Pb=c, +cs- T, =130900=1309 ton
a
exgtpnb = Cc(d - E) +Cs(d - d@

~1309=1309 39- 22 +282639- 6 ¢ =35m
5 &5

Y>> 'Y $ g@ 0" $

\%

('8
1
e, = ef- E(d - d§=185cm

mb=Pb" e =185 1309

®4)>@ C D

f ,
m=—2_ =17647 ro=Bao2 9425138
085f ¢ bd 35 39

e, » (02+ 077R.mh =17 44cm
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E < F
IC C C *C+ 0 "s"! *+ , g@Oo" $2'! "

J 5X "5X I 9> >"=8 0 -
c. = 085f(A =085 200 35 45=267750
¢, =¢, =A.f, =992 3006-28260
P =c. +C, +Cy =2677502" 28266296010

_267750225+28260b+28260456 _

X, = X, =225c

296010

GHD&)3( B 16

ALY $" %" (" P, = 085f @A + A f,
25cm
€nn = MaX ' 7
0.1h
005h
€., = max 891 7
25cm
p +m= p'emin
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$ACIL J) K4?

De,, =15+0.00h ® cm;
P, nax = 08P, g 7

P __ = 085P, 891 7

n,max

P, = 085f(A +Af,

A=A A A
Cl1% "CP,,., C+ 5'C C4(;ClI 1% P ! *#$01 %

n,max n,max

'9%PH 5" \'9%PH Q 5$H 1% $' Ol e<g
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cieven fg= zooky ; f, = 3000"% )
cm cm
Ag= 628 : A, =1256cn?

Re9:mb=?Pb="?

0.00939)

C,=——————= ,a, =B,.c, =085 26=221cm
0.003+0.0015

de

et=e, - (6 +6,) L =000231>e, fo=f, =3000+C
d cmr

f,=f,0b% "I 1]"(

ay.b

c, = 085f 6A, =13150(kg

c, = Af, = 628" 3000=1885(kg
T, = Af, =1256" 3000= 3770(kg
P, =c, +c, - T, =112650

Pnb:Cc - < 1 Cc:Ts(&:Aga
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ef- P, =C, d—% rc(d-d9 et=381cm

d-

1
o
)

A, '@ >? =

wlow

45 re=ef- d+x,=381- 39+225

x, $2'! 8 01:

p

*+ hop"> "

c.h+c d+T.d
X, = 2 s s° =235cm
C.+tC, +T,
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9D ?, < 9:(MN
4% O1%2 p5% 'KI<A
Given: A, A,,b,h,d,d¢ f , f(e

y! 'c?

Re9:P, =C ,? I"B 0 ? 01

b% '11 "O"H " I '@ ¢! B

I 9, :1: el, $
e<e, D1E® 2
e>eb 07 D1E®R 3
"J>" 5%HT U ! €< € e
P "Il E SI- 01 11I$
+$-1$H: 1$
: 25%'E $0, "& > G%H: 1%
G ($F"( 4 "H: VI$
PP, + %$H: VI$
) 3> ° 5$HT I W
P " IISE SI- 01 %
+$-1$H: 1$
: 25%'E $0, "& > G%H: 1%
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4% 1"6 R "ON9 P$'11 <<A
Given: B,,m,, f§ f,
5% h%
Re9=Db,h,d, A A
Given:P,,m,, f £, fy,b,h
P$ h%
Re9: A, A¢
e>g HC "#9:;< =?> "911(@ B38
, \As-AG @ &8D
1)Pn:Cc+Cs_Ts
$PC8-T, " fS:fy\b@' 58H /1$' P8- % c.$c, B
T=Af, "

1 J89(s"

R,e¢=c,(d - 8) +c,(d- d9
\

—n = _P,
P =c,=085f%ab a= 085f &
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P
P, =P, (d- —")+Af, (d-d
B, =Ri(d- o)+ A, (- d9

2 (085f®)

a.RP?+b-P +g=0

2a
2
P, = 085f¢ bd 1- & 1o iom- 9 (ABB +
d d d
IC 5CF, I J89(!1 s k % Hk 5" BBB
)" 5" ! I E - 8"
f
r=A : m=—-2
bd 085f ¢
r A effictivestrengthratio
% bh
I ES"
P, = 085f tab a=ok c:%:ok QG ('-#
C® €{ =0k e{>¢, ok , E{<E, Notgood
8r9C $ FW5F#0AB " $ F et<e, | ES""

OF#'l11cH "./ c\ G%5F% +$-I1$H$5% H!

s" cok® P,=c,=ok ® el ok® e ok 8r9 e e9,

y PG( ! 89 e$9 tF" (12" e E">
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g +
J$2 ' P I, \+ H
a:Fy , c:?/ J$2 ad
085f tb b,
J$2 ' e L
eo= <9 e,
C
o \ 81" C E ef<q,"
J2'l +$-1$H! 7 CE$: Y8Z \ 81" C E el<e,”

I, %*, \A!A  P$'l1

2
P =085f®d r, - rom+ 1- %‘t +\/ 1- %¢ +2 %‘B(rm- r&)+rg1- %¢

) k ATA$S , % 8+9*, "VY,5"
C 5'"C OCF#I$ uCF& C IC :IC J89C( C . s" $BB
nt=n-1
fy A A
= =_3 ¢=
mosste  Tpa e
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Given: A, = A$=3F20 , f¢=200-%

f, =3000-%- , e=30cm

Re9: P, =7

OF# 8r9 H ¢ =185cm , e=30>¢, =185
_d¢

e=el % e¢=30+165=46.5cm

e 1192 1- €% =_0102

£y | 0/ - g
_f _ _A/ _

m= %Bsfcct‘ 1765 r= 4d = 0.0069

P, =0.122

P, = 085 200" 35" 30" [+0.192+ |(-0.192%+2" 0.122(1-

?

6985 10°

P =6985%0N® ——> ——
0.85" 20C" 35

=1174cm® c=138® e¢> e,

P, =FP, =07 6985=489ton

J 5G ""iQ> A"L! ;1 5%$H
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5%H e>e,
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ok
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FPb=07" 1309=91630n
=min (R);m =315ton
01fg@A, = 01" 200" 45" 35=31.5t0n

(P

) lim

(P,)=489ton>(P,), =315ton F =07 ok P, = 489ton

s am3
P = 085f tab a:Fy 6985 10" _1174em

085f® 085 200" 35

=4 1174/ _
c= b, = /0.85—13.8cm
et=et, 9% =00017> ¢, = 00015
$1- HN O@ (
) 7 89 c E$:! J89( b@
P: =500n
P, =400n
w =12 L
Fp, =P, =400n
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F. =08P. =60on A +%51 " G
pd
14F, +17F =107

F, = max
075(A4F, +17F + 187F;) =1363%

F, =13635t0n
Zkm
P, = 085f(A +Af,
P, =085f@ +Af,
—

zam = 085P,

Pn max
R oSG

f, = 075P, =075 085 (085f(A +Af,)

5 X

*, "0G(0#$" %$"=I M, max
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Cu -0l _p3 -654
60+ X X
c=X+6666
C, = —0'003 Pbe =c,
0.003+¢,
$/  *+()> & P
0af
(FP).. =P, =min Py W (
mo e FRb
MNG®»5G '"QO A"L "G B _H:I2" P
P
if P,<P, F=09-02 i
LII\m W( n
) P
if P,<P,  F=09-02-"
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005f (A,
R, =min 2@9%
FPb
. P
if P,<P, F=09- 015"
! A (H: k 41"
P, ® 075
0 ® 09
P ®?
Pm  5$H1TL \
I:)u:FPn ' rnu_an
51 . :F=007® ,20 | %% if P, >P, ok
. P
if P,<P,_ F=09-02F "
C. oIlC C IC> % C5%381%0 '""iQ> A"L:=v> %
) h$" Pb+ H'"Q> ! G> - P, =FPb
Y G%k(:?> 5%H 1% O#!1'0O" H f$" A"L .%
Po:; Q26
wy I/ Pm L,J :"F P.m !, 5$H
I$s" \?2@% W(PoAIL" $J c_ % \"f L
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) c91
P, =07P, G,
P, = 075P, 891
0.1f
P, =min By
| FPb
¥ co91 R, L
if P,=07P,>P, F =07 ok
t B =07P,<P,_ F=09-02 "
$ 9D ?9/

PH 'C"iQ>C A"CL ;Cl CC O/CP!, $J 9> 5$H 1% /
1CJ8C( C (C2 C 8'$, ! P=> s"

8r9C 'C> F @H@51"> p 7 ABZ " |
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comeresi pressure $1 @ B

1 $2° ! Q(", 1
f=e-6, T C ¢ f,
C
S A?
¢ +
to=e.e,C e 1, 1o
¢ - A?

¥ c91l T..c..c."

s’ Vs

a

c, = 085f 8, cb
b,.cb= H 4
c, = A¢f e , T, = Af,
) % eP$P"
P,=c.+c, - T
etP, =c (d- g)+cs(d— dg
>0.( "HSI -
ec.+c,-T)=c(d- %Hcs(d - dg
c. A91 Il E SI - $ cA91 Il I - < SI-H

) 8+9*, "Y, e St - B
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ft C[ C%"$ CC PC CE SI - fe=f, "s"1 5% B

n$ “( 1 -SE "1 "l \+ G>

"/ f,H G>f "= (F-! 5$H / f,>f, 1% . B
TFC bC@ IC 5%HP 4 fo>f, 56H " 9§)

) : x >F

TCC C C! E5 ' 58H. E$ "= (F- B

) 5" 9 4% ,8(s"
CcAC1I™N" C 01 _+ H 11l E SI- *+, 0+9 T

Y  "HT

2
- 085fc¢% bc® + 085f Db (d - edc? + (ASf, (d- d§- e®df - e E, - e,)c

+ef\.E..e,,d=0

) 1@c$cA9l" P E I-01
1 119 389( " ) ol J89( | 5
) "%  Ee, C'Cd‘ fy E 9
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J89C( C " Y 1% J89( ! 5"
C "> 'g \l> "#dy ! Ee ¢ E o+ $!

1 J 89( '

5 X

Given: f¢=200-% , f =3000 -% , e=10cm

Er_'rnl
* &
.\,ﬂ%m
: =2 =7
. R9:P.,m =? , B,m, ="
gor] W W ® 01
Jbcm
OF# 8r9 H e =185cm , e=10cm<g, =185cm® D 1E
f(=1, I Es"
d- df , c o
et=e+ 5 T 265cm , c, = 085f&b =085 200" 6" c” 35

c. =505p,c ok
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c, = Alf, =2826kg

39-c¢
c

F.=Af =AE.e =AE.e, (%) =56520>"%)
Pn'e¢:Cc(d_%)+Cs(d_ d(y Pn:Cc+Cs_Ts

(Cc +Cs - Ts)e¢: Cc(d - %) +Cs(d - d(D

39-c¢
c

26.5(28260+ 505b,C - 56520~ —)) = 5058 (39- -%5" ¢) + 28260 33

c®- 284c® +611.36c- 2717¢14=0 c=345cr
c>c,! E(
$ I E5"
c- d¢
e¢=e, (~——) = 000245> e, = 0.0015 ok
c

d-c

e =e, (T

S

)=391"10“ < e, =0.0015 ok

c.=1775 ton , C,=2826 ton , Tyg=737 ton
P =c.,+c,-T,=1954 m =eP, =01 1954=19547 tonm
P, =07 1954 ton=136.8ton

m, = 0.7 1954=13.678 tonm

(P,)max = O8F P, = 0.8(085fbh+A f )= 08" 32427° 07
=08 07  32427=1816 ton >1368 ok

(Pu)max 3 PU
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G% uF6 /'9% Il E5 " E 1| %
1 7 ) G% Eb@! 1%
345
he=5em
38 6 9A C
& f,fid,dibh AGA T 8-
m,,P, T 4]
c>c, ! 5$H" $ s ¢ " |
c<c, ! 5%H" $
a=5bcl $2 '! al,
)} c9l e , ", 1
et= 0.003@ , e = 0.003@
) co1 Q" ,
-f,Ef,=Ee £F, fo<-f, f,=-f1,
-f,Ef(=Eel£f, , fe<-f, f=-f, ®k ('#$ ?>'I1
e\ QA )" G% "#Q ?>"H! G%
I F T.c.,c. "

c. = 085f fab
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a=bcPA =! s" 8+9"Z*6,
c, = AT

T, =Af,

) c91 P"

etPC=c, d—g +c,(d- d9 >"=8 51 " "=|

) c91 c!IE I

345 _=085-flab P,=c +c,-t,
P, - c, +t a
a,=-"—>=_—= c¢c=—
085f b b,
C!:C$ <cTUC "Cz ' ' d2"! cp J >cmg "
o1: "4 \" "( OF#O01" :12'! & %c E" )M $2
¥ c_%!'E a &,a E( $
Y aja<ae &!- >a
T aratae - <&

" P(>P, cy,, > c< c_ % \81"

" P(<P  c,, <: c> c % \ 81"
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" P(» P, ok \ 81"

g@O0" 51 " "=1 m, =c,(x,- 2)+c,(x,- d)+t(d- x,)
"=8 51" "= P.e=c(d-2)+c(d- do

e=el- d+xp , m =P..e

n n

'E-I]TI] 5X
r3p20
e A5em Given: f¢=200 -% , f =3000 % , e=10cm

gorr] * & »
Re: B, =7
d5<m

g =185cm , e=10<eg =185

OF# 8r9 H .
et=e+ 929% - 565em
5$ S81"
yl1 c=30cm e$=00024>6, fo=1,=30009/ ,
cr
a=25.5cm

e, =00009<e, f,=E,e, =00009 2" 10° :1800"%rr2
c, = 085f@ab = 085 200" 35" 255=15172%g

c, = Af, =2826kg , T, = A.f, =16956&g
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o - h5172439- 25-5/2)+ 2826((30- 6))

) ot Pn=18547%g
a=m-C*T o953 028 -293/  —344cm
085f b b, 085
) $2° c F F.H!-$ "h$" TF c, ! s %
) 2, €S8 Hf ' _%c!E ! J 5%$H " 1l
) C, $¢; % cJ 5 $H" c
» 82! m,m! ! 0, "& > $$H OF#
m¢ >m, % c E 8r9
1) m{ <m, c E 89

2) m, <m{<m, Pnc E 8r9
Pn<Pn.  Pn,
m, =m, l'@% 8 c E 8r9
P, <P <P,
) " O PnnH"./ PmHP! F%:?> "G 56

Given:m,

Re=P

n

J%Hy!l1 ¢ " | <
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m§=cc(xp - ?é)+cs(xp - d(I)+TS(d - xp)

*C+) l(

mg > m,

m( <m,

)

E ( $
"0
% " Oc
c_% "./ C
J$ I- 81"
J c_ % "./
J c_ %" Oc
J$ 81"
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d

e, =0003%_°
C

<
c-d¢

e¢=0.003——
C

f,E£f =Ee £T,

<

fe=E.e¢f f,

c, = 085f ab <

g@0" 51"=15 (1 - H <

*+ 0 s" H:
c! P"" O " \J
\
J
J c9l
C
¥ c9l

Xp !
¥ $2

1 -L$ n

1 'L$ n

PnJd> "

PnpJ> _ "



v 0G 11u +
P,=c, +c, - T, <
IIG(
2l "H*+, " 4+ E - 1 I N 4%
/
il
4 A'a h
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§ > . 5B 0 R
fGf,g ", 9

0,CCC > G%

1J %16¢C
Y . 0#  f$=280 f, :4zook%rrz (Y,
f/ A, e Pue m
m= " , r=—~ , k== = L , = A +A¢
085f¢ bh h bh f,.Ah AEATK
Ff, — h
T G| A T g6
em P,.r O 1 %2
e P m, r
y o =G> " f,,f&g,bh
r r,m
r em 1"6
r ep
Y 9>54] em$P8- P,r 'I1
y '@ ! ;. Q2% g f,, fL" H 0, "& <
Yy '@ r\ ! R"0, "& <
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C C[%28 ~ IN# $ "%2$ k:F%(Ebh! col k!
C(1 J IN#Y *6,(0 H! *# 0, "& (I J , Y

Y N“# k% I $1 k%

) F m

;<=?> 1@ B 95S 94)> 8

f .f ¢
+05 —-+118
d-d¢ d?

A =0?- "I

58H'IL " + %$

€
Pnb eb
c, » (02+ 077r,.mh

_A _f
re= %h M= ogste
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9
known: e,b, h, A,. A unknown P,
)" 01 ( 8r9 +
\s" ¢
= € C- di
= el = eCU
c c-d c
fs =€&E, - f,<gE < T,
=A
z8 R $" % C. =085 f&b , a=bc
CSi = A& fSi
P,=c.+ ¢ J OF#H P =¥+c +-T
i=1
n-1
c(d-%+ c,d,-d)
et= i=1
' F ety "
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]

8r9C C C/ mgC "C J 9, 8r9 :: e 01! BB
) "( _(01"$% c_%!''E c ! %"3$" PG(

P$ 01:

A=A+TAT

2

) -E" % ¢ w\ <\5X
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0) 38
+$- 5%1%
c. = 085f (A,
Ac =0k
., R-a csi= 0k
=cos'(——
q ( A )
2 P,=c.+ ¢
A :(M— lesinqcosq)' 2 .
2 2
, _ o= cc(dn - XC)+SO
A. = R°(g- 2singcosg) P
5%. F 8+9 *+, S T N
F'(1$ P$1$

5$H P = 085f®? \/ ﬂ;’e - (038) - ™5 Og&- 038

25D
_f
- = /085t ¢

s A(/58 )
Ay
ce=h o xe- 08 B :
Pn

Copyright by:www.Afshinsalari.com



]

5 $H

P :AStfy+ Agfc(

otl 98D 444
0.8D + 067D,
eoalance » (0'24+ 03rt”)D
, >
0/

Copyright by:www.Afshinsalari.com

5BOR

56 . &/

" 5% '11

m, = V muZX + rnuzy

"Z*, P$'l1



Bresler :
1 1 1 1
= + -

P, P. P Py
$ QG "& '( $ % P
P.>P ) ey=0#5: QG "&'( '"i P
Y e =0 #$: QG "& "( "™ P
e.e =0"" $%"& "( " P

P, = 085f(A +Af,
Bresler@ &) H/

P, 2 01f(A R"

C+$-CI$'C ! G>H*, > $2'1 ""8"1$ (F-
) 01
P, £ 01fA, "
) ;
C% I[EM, "CPH C> CF. C' P$ I$ ;

k !, b{$ING%Cc91 % IE M, "PH > F.$IJNG%c9l

uy
) U# "Z JING%*GE J>

mi, ™ gy
Fmn Fmn,

$"% $! x4E QG i Mmu
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$" % $!
v M 1e INGW%cC % -t %+
my
"H#
2) " mu, 11 9 :%
mUy n mu

Given:
mu, =2156 tonm

mu, = 2352 tonm

fy = 4200"%m2 f o= 280k% .

Re9:
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y4E QG ' i Mm,

Yo

T.%
( (mu » muy)

QG "& '"(O%*+, $

5 X



)
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xX) 51QG
- (
®® b=40cm , h=50cm g(g)zﬁ)zﬂzo.s
50 h
% > H n IID n
PLI
k=—":_=0725 P, =2842ton
Ff®h? :
R
P, =—==406on
- f
c\
>y 51QG’
b=50cm , h=40cm g=§=0.8
40
C %1C6cC CE C> G%H ( E$> G% g=08/
) G%
= 8':,22 =00152 , rm=0268 % > H ""D"
40" 50
muy
P e .
b€ _ ,235? 1.§ - 015
Ff®h® 07 280 50" 40°
f R,
0,"& $H k=—2—_=065 P, =25480n ,P, = /:364mn
Ffbh ’ ’ F



"= (AL d= , P, =

H IE\+
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g@ O1%2H 0 1"=Im_
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c, %)!L4 [
T 4 c# <

c,=1! $ FE " ! 4c#
YF» $ F%E "

¢ =06+ s g

m2
’@ %
M, <1
MZ
>#
]CCCOC%C C$I, + ‘Ig m2$ml(
¥ G% < 0 'F( vG>$' 1%
1% 1 4 c# <
c =1
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8 9159 / L4/

L,=> H2S8
_ p’El
Pcr -
(ki )
02¢l, + esA
El = max (1+ bd)
(04e,1,)
1+ )
e.= S A"L =15100/f¢
l,= "& ""D% $!: %z'(*+, " G >
€= A'"L
o= ""D% $! \*+, I> 51> "
__ l4mD _m, 14D
14m, +107my m, 14D+17
) _ EIQO | M%H H % $"=1.
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kKo%)! 4 /
1L 4 A% -
05£k£1
1% | 4 4%
K31l
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kL4 /U C
El
L
Y - CLumn
A I E
L Beam
FUh(1$ ]I
Al 4 c#
‘o 07+005Y, +Y,)£E1
085+ 005Y,, £1
Y min=min *
B
10 4 c#
I OU 4% " k=2+03Y ® C 5-75 AB 5% 5 - Y
! Il: T 1"

Y - YAYB
" 2
k=09y1+Y Y,<2

k»2 4 # " tG-

}) "HT -cE  kc
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1 4c# <
, p
YaYe p_z YatYs 1- K +£.tg£:0
4k 2 q P P
Y%«
1% ! 4c# <
o 2
YaYs o -36: %
6y +Ya) g P
Kk
4" G%H : f
El
—_ L clo
=
(T)beam
=LO" O" 8
el, JU% >"( "
4% =1, 021+127, = $el, 4% "
) " ' Y, $ %" H f_ AN"LBB
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(VI40o@> H WG* F N

(DL, LL, Granty Load) HSH % (a

$H J> FwE > (b

i) driftEFlo(
1G (R"$
i ) F%E >$"%" " P$," F%E _
| F6 4% PG( _"" bH!
HCc" Cc> _ChcG[\ ! | E " F6 "
y " F62> _hG[""

Copyright by:www.Afshinsalari.com



if m>1OO "= 01%2 >I$H ~O *+ -
r

! QUG 4( %

Cm

IM(A"L d=

! QG "= 4% H 'E'% ( G% 4% 4 # 4

r i i i
l R - l — g
/ I J 7
/ £ s /
/ £ / £
i i

d=°—mP:!%! A F%ES5.% 4# "

u

F P,

'CA%C dIC" P, P, #$\ Q> | "H " H ! Feg
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&3( B |1 6,GHD

m, =a.m @

m

e, =106+ 003n

P =

mu = emin 'Pu

c.=06+04°LIL  4>?  EKL) ED .5 >5J ED
m

2

—_—

"C=IC+ m, CE 9 !'"GO#!1'O"HTf$ "H %"=Illkh,"

) "# O#!I1'O"H f$"H %

$ $ ™ F9% c A'LF "ZA ("G >

m,

) "# Ol%2H € %! $ E

) c'L"=111(A"L m," , 9 16
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if  m,<m, ok m, =am
if  m,>m, m, =adm,
if mJ <rnmin
m,m, <My,
F1"6 " 1$ " e $o #$" , 9 c, ! SF ! %

)" D% my, |

) "¢ =100 M M %
T- N
Ky <100 R"
;
114 4 <
‘f:ﬂ.>34-12El

) k(QG 4E  "Kh- r
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1% 1 4 Cc#-
Ky sop v vz
r
reo2sd " %6, "
r € 03h 8+9 *6, "
£ k(QG 4E *+ I o
Y G [ @5,% > ""sIll( A'L

fACIIIE % 2\
J#HI$ m =am,

HEI$  m, =a,m, +a,.m,

"CV(cC# C.I11 "A"L > "&'( 4% ~0"=l :m, 'l1
) G [ @
"CV(cC# C.I11 "A"L > "&'( 4% ~0"= Im, 'l1
) [
$c("@ IOHOX , % 1 11 FI$ m,, 0
"C V( $!C$ F%CE C. "CV(IAh%"™> 9 :H h%"> "51"><

) 9,$P[% F%E .

9% = EI$ ! Y$ >1%x 4% =<
Miax
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C p°El
g=—>=M 51 P.(b) =
LR D= oL
FR.(b)
11 R"  AN'L
11 R"  AN'L
2
d=— 1t 31 p,= 2
LR (k.L,)
F P,
ANGY% % "H'11 +:1%! 4 4 #" : > A" BB

)> G% :H FWES, %

$ FHES,% $ 4# G(" ; A
FWES5,% 8& > \ > F%ES5,%

J> G% :H

P, =075 (L4D +17L+17w)
m,, = 075(14D +17L)

m,, = 075(L7E or 187EF)

mc = dmeb + dstS
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4 #

A
P,=14D+17L
m, = 14D +1.7L
m, =14D+172
m, = a,m,,

A



A ll(
P, = 09D + 13w
m,, = 09D

m,, = 13w (or 143EF)

m, = a,m,, +d My

14 4 H
)! G% [ F%ES5,% h%?>
m, = a,.my,
"
FHWES5,% $! 4 # "<

m, =a,m, U a,=0 m;, =0

1% ! 4 4 # " <
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Slab # " 8
5 ]"«(
C/ "C=1C-$ 9, 2 L kg6 7+9 $ I- $
) " G o> "& (B!
$8
S<E %o ... 11 "6 4l <
%0 Fho,” ... 11, "6$ 5 <
ot,o@E, 71 (5 <
St fe,Z¢, " 5 <
F 5 <
$ "F 5 <
"RF( '(5 F \ Flat Slab
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! " $" G,95 \Flat slab
8 X/
L1
LZ A
) $>% 'F9% / %o:" 9 LH J FJ>" <
) %>P! R" D"(5r
W
%>56"b@! %> R""
1% : "#
D=5 . w,L*
' 384 EI " L
D, =D, W1|-14 = Wzl-z4 L =( =
4 W2 I‘l
D. = 5., wl,
> 384 EI
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::—l:l W, =W,
::—l =2 %216 w, = 16w,
“ > ["('4E G> 2 %o $%0 51
" OFUE >(/$ : "#  $568$% ! L'4E '9> 6 "
C IC,%"C ) H !, % $% ;| 1% E$/"($ "6$5 ! 9>
)D, %! D, 0% 2 R"b@! YE > (

) P[% 4E Y, 2 5,%

?N@

C""CD% C"® Us" =~ M6 s" 56'F9%" + % 2R"
f

C*CH( COC, % ( $ ES$: ( "H4R4E Y, |
5, %\
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C/'C "6 5 1%G> *H(51 ' s"""$56. E$

) E$ 5,% "{%.x 4E Y,

? @
CE$'C8 CG"C TCJIC>TC CG 'C4E S 5, % I
fa>
H'TF 2 "6 5 "6$ " J4 R" 1$ b@

4E$ 4> ( E$

5 s" 56'F% —>2

2 %) 8
@ "6 A4l

QG O %2

5 L 11$s" % \"" "(O1%2
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>%>YS&'FX "=IA"L " "#0 B
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) w2 "=1A"L' &'GO# N
) wl O%I"A"L' &G N\
a =0P, :5 NO =awl?
a"=4%R :5 N O =a‘wl’
B=Q /NO  =BwlL,
cC CiIC CT$( "=IAN"L! ! H"G %>" %
%
muziwuLf1 UL,<3m
12
LL® EJ( D
H2 C%%>56 =% =1 "$ H2 %>56"""FX"=1 " L, %
) H " $ A'"L O%, p $]
?*% 8U P@ (
"6 4 O 5" H % " Oo! -5%E !'H"_L" "
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) F ALS > \ "4 > "&'(50° %
OU 1% 14=%5 " - 58EY LH ( ( %
YFA2' G HO "& I F% N OE
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H "caz'cC $iccf, =420009/ , CC 'CC k CC (CC kCC 0@

"C 1%

TT g

Y% A'L7 U(A"L k rro f, =4200

f
04+ = 7 U(A"L
700C

‘Q Y(HD ,GHD

. 3h1= ; 6E
S,ax = Min
45cm
S,in = Max = d
2.5cm
Z D &
""D% 1"6 > ( 20#!1 T"1$' > (2
(2 1,1k LH"G 1" >( 2TF !

T "C1 $ShiridcingH C % C4"(H " C8E 23%J" "D% QG 1"6

)
/\I‘*+ "$' *+’O " >( 2

f, <4200 ® r, =0.002

f, =4200 r, =0.0018
f, > 4200 r.= M% 0.0014
y
A
Fro=—
' bh
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% cC w\T "1$" > ( 2 ;o =% =/
9 D :Q Y(HD
. 5h  1=56F
S,ax = Min
60cm
)y A tF"( "6 4 " < < $11 (20#1
9:5[=,G,/

C *C+#0C % "FX (2HJU®¥'FX ( 20 F H b@ -

)" LD % 8 %$

twowayslab ? 8
ACI-6358%'E AN "L H : < 5% 1$
%\l ( "( m6 4/"> 5 G % : ( %H

ACI-74 Direct Design J,9 1"61% < P$I$
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Equivalent frame 5-c#l$ < P I$

1014 . g@OI%2 [ %5$!E %16@ T

JGO G "=ll@ > F53$ IE

w,.1,_1 2 2

T Za? = —w L2 = 0.0625n, L
M=% 3 16 2
u# O1%2 " m, =0048w,L>

k$ g@ Ol%2 'm, =0.036w,L>
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1 ~(
/[ '4E "=1 \L, TH 11$s" % " "=1 Nm,
" O'4E "=N\L, TH 113$s" % " "=1 Nm
ma =ma, Neg= B2 5/2
ma’=ma, pos= GH 512
(RS
m, =c,wL%
m, = C,WL%
\12  %16¢c 5%!EH c,c, 2
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— O 2
Mg =M, = c,wL;

m

a,Neg =C

2
a,Neg 'Wu La

I(nb,Neg = C'b,Neg'Wu LE
'C8 CG4)C CYC$ > GQO | $] >$ %H E$

) T$ G$FX G R"AN'L

J 'EX >"=1"

m,,PosdL=c,,Posd, " w, " L2

m,,PosdL=c,,PosdL” w, "~ L?

m,,PosLL =c,,PosLL" w, " L2

m,,PosLL =c,,PosLL” w, " L2
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hmin =

1
180

=1 [2 640 +800 ] = 16cm
hmm =180 ( )

take : h = 20cm

Wo

Wo

- kg -
W, =700 —  14W, = 1190 —3

Wy = 14W, + 17 W,

e il
i

& £

o
L)y

E
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200 + 2400 © 02 = 680 %

680 -5 14 W, = 952 -3

5X
w, =700 -2
W, =200 %

f$=250 %
f, = 42004

9= 24005

5" L G_( 1l

16 >"=I1SF ¢

m:i:ﬁ:OB
b 8
IG SFI "=
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m=0075 2142 62° = 658 LI

m=0017" 2142 8> = 233 &n

'EX "=
My, =0029° 0.952° 64° =1.131
2
M, =0.042" 119" 64 = 2047
Mow = 3.178 tn
My, = 001" 0.952" 8” = 0.609
m, =0.017" 119" 8” =1.295
Mg =1904
18 | 4E G> 'FX"=1 J\$ @"Z!'8 "= 3
1.1 004= 0635t-'V
5 L . -
) 1> "HO. 1-"(" (21"6 ( F-
im
i 205m
L s

oE
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JFNT Effective Width .
'GOCH# _—IHI$ '$, —IHN\Nl ] -( G>1"6—1IH
) "D%
b, +2(h- h,) b, +(h- h;)
bE = min bE = min
b, +8h; b, +4h;
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Beam flexural #® '56 &4< "

1 2H"(
(aA"L\
a :Ecb' ly
B -
CS S
3
| =1L h
S 12 5 f
L :1 L A+L B b:bb /@:ﬁ
s 2 > 5 eam ab
1 3
Ib—k(l—zbwh)
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A "L stiffness ratio



h»10+ O.ZE—E

be

£ 4
bW

2

hf
02 -- 04
h

k=2.0 k=1.5

91\ & .

c= @ 0835(Y)
y 3

J"  "D% c !, max$J $2 '! $ "I11$"™> " C
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Direct Design method E>< 9D ?2C
I$ > ' $!

y J>" G 4% F <

) $5 "JIN# > Y, <

Y ©.3" 9! 5"$ <

) E$ > O#!1! 4E"> <

)y "G H 41 s 56'F9% <
) %HS[(" OS3IH $[ >%>56mg" <

) %HS H 4% H m"%

s
ﬂ’

I—L<3)! Fop" - "" H :1%H<&
DL

) ("($5 <

2
als g5 wer(me 4> 2 0% @
al;
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) P[% "HOL" 9 '4E">

mO:%wuLerhz) F « 0QG "=l <

) JO(FX"=1$ "=1'GO#$ . "zl

1
mo=5(rnl+mz)+ms

Y J9(% $% > % e e e D'z
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) 5 " GY, OF#'11mg™ ' J>$"($5 " G <
E$"($2 % %" \! A % 9% "("'=1$ 5 "=1J4 <

9R 78 &4Y 78 m, 7T8E<>

A8 § ( E"$8 > %>

)8 %>

0. 38me

0.EBmo  0.65me
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« HOC"C=1C%2"R$" ""=II[*H 5G ( k", <

PC[% °$+“"C H $JT mg> ”  $2'! «©$e “mg"

IC C>"=1"C V(HbC@ C- CC "\IC F% CHS$e "mg" (J>

) e " VG >'=] =% $'FX "=1u8+ I#h G|
'O "= 3H% $! QO - , G> /" . - <
)$ @$ H"(Y - ""=I*H(t] (
% cC
'569S
a = Ecb >Ib
E..ls
S"(v@' & <
x Xy
c= 1- 063—- —
y 3
E..C
b =—=2
2E_|
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column flexural stiffness #*" '569 S &4<
a = k
S
(ks+kb)
o = 2Bl
C LC
4> (Y$(Y$S \ 56
4% S A'L
ic M 7+ P$ "=1
12 2¥1
c91 $ - ** 0y " ( 5%"(> " G
)" F “Z'(8r9%> (2
K =4ECSIS
S
L,
kb:4E°b|b
L,
“|
h
L1
C-%$%CC FC C>"=1C 4E *+, -H' TF ¢
c#\
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@ '569S 91\ 9S &4<

b ==
2F_|

CS' S

1

le=—Lh,
8122f

c= @063
y 3

'O *8L" ".J *8L ~

OC 1" IC,"XIC1C CPC*%% ! 0+9 ®@OE *+, O[( %
)
tkec)@ A '569S
flexural stiffress of equivalent column
1 1 1
= +
kec kec kt
K = 9E_ xC
t 3
Cc
L, 1- 2
2 L2
1 1 1 -
= +
kec I(c Iib k
I, -
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% J4 \'FX "=1<

L
f 0.5 1.0 2.0
1
L
a1f=0 60% 60% 60%
1
L
%0 | 90% 74% 45%
1
%  %J4 :6o+305"1L—L2 1.5-%
1 1
w\) ' | O%5" " OF#R"
E > %>
"H5$ IEH
L
= 0.5 1.0 2.0
1
Lo | B0 100 100 100
L Bt? 25 75 75 75
L L, | B0 100 100 100
"L Bt: 25 90 75 45
e "(QG _ %=v>$ 1% FI"( - O0=BtU

)y J> %k
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-100- 106, +126, 212 1. L2
L L
if o5£ b g oo &b
L,
alLZ 3 1 alLZ :1
Ll Ll
if b, 25 b =25
b £25 b<== 1L =
@ J 9 78 E<>
e (% %=l &
alLZ n_ n alLZ
0<fiz2 <1 %  %"=IH (J4M85L— %
1 1
$0CG( "! H $3$[ % % p % 2u + %

Cl'6 C HC C8 «€# CI$ R" % %JI% AU_("=1t

)
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Iquivalent frame method @ AWGC
) c915 " e “$e "  201%2%$5 - c#H : <

Y J9(% $% % >'=] <

Y J9("($5 % %"=l <
5-c#I$ ! : TL"
) ""D% 5 @% 4% Y, <

J%" G%'D% > $H"($ %>T"&! >H> (" <
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) O1"H > @5-c#l$

a.El
L 5-"(QG _
4% $ >"( ""=15,% A"L
S=
$ OHN ) 78
N> % m6$S>$ ATL3" <

N>  "#"(18 S> $  IF'L:I%H JU%
¥ c91 m'6$ " >"=|"FE*GE <

¥ J9(NO@S$ _ 'F9% S81" "=k
m, = 007 w, +%wL L,L% - weLgL¢

)8 S%> R"J'@S$ > @:( SW>R" J'@ >

YI>T %el6 L¢=d > %>
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9 :N ‘a
a:L M3 E3K 2 G% " 'D% [%'+ ; "&
<7N5 M3 E5K
Ba<2 %~ ki(cke 7m0
a.<a., @
G% " "D% [%"+ ; "&(1)
""D% "HO. \ ""D% [%"+ ; "& (2)
M’ mog= dc.m’
2- Ba a
:ds:1+4+ Ba 1 amcin
%16¢ 5$IEH a,,
8 36@ (
C5 CH 48.C " V(H 5G 4E2H 4 O R"Y L %
5 0C""PHS$ H) " 8E!' I 2 " "4 '8 #' .G
) F ‘AL S > $ " "4 > & (
oC'5C CH®»!' "O F "H L HS5 " L"

)"5" 509 tG1$ "G" I$ h,M&! G%

) ™Zpet A91" $"$ J9
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L, (Boo+0071f,)

h1 =
36000+ 50006 @ - 05(L- bs) 1+[1]

h¢= max
L, [8oo+0.071f )
? 36000+ 50006(1- bs)
h3
18 | H2 S% > <
n " n ECbIb" —_
*GE- cO15 m'6 4/ " 5 > FIPG( "a=*=", =% S,
am:al+%o+oJ 1%"(5 m6$ " JI> "#'S, 2Y $
0%@Y 0 !G > FI56'F9% b,
(! H2S%> 18 ! H2 S% > 'F9%b
125cm G)$K  )5K 1=5
hy = 100cm G)$ 5K ) 5K 1=5
9.0cm am>2 )5 1=5
h¢
hmin =min
Ln (800+ 0.07lfy)
hy = ® apm =0, . <226 128 23 K56 8 =
36000
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) G%O'5" H®%! "0 h, !|,H5" ' L" b@
%1l6c ' T/8 $ hE
MUR(
. $, ! 1 a<08 Fl >( $! IG"ZSF 5
¥ G%c'L "\ 121 > ) QO
ucC+ C" SCF .( J "SF 1$"($'5 "
ALY Q> " $, %, (! "HO.

5 "_LOo#I1 F" (" ,

flat plate
Ln
3C
" F $"($ 5
flat slab
Ln
33
" F "($'5
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Ln
030"1 D,,(5 LnAfO
Va6
PC[% C+$ CH2T C5C' CL -( ' E(! a, %
G(5 " L' " '5°' L H-( hS+ "H"
C( 0CG C $ $2'C' CL "C I'E I, + H: b@$ H

)  +$ H2F"( "=G>

shea$8 C

a,L "

Gtz pl "( 5 IR

) 01 >"(Y (" >$"%S8'1
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L $12 1 " $"%0 alL—LZd'LH " 0G( "(J4 11
1
) 0G(5 Y ( 9 ">8" %
u, = 053,/f®,d
VU
us=-L-v,
Punching shear OH (b C 7 C

vV, <Fv,

v, =w,[LL, - (¢ +d)c, +d]]

Copyright by:www.Afshinsalari.com



>*+’ n $u% V

y%" G%"D% % D ‘4E P$ 'Go#*# H -

7C9/ =3
GCL IC C 8C CH U 3HI% O#!12+%"> ' -+

Y 0#!11

Copyright by:www.Afshinsalari.com



#c'Jd 5D, G 7 C

u, = 053(1+%)\/f_gt.bo,d £106,/ f6 byd

b= Q#3208 K " 5212 K5C 57 P /)P =b

(@ $50E
"y, <Fv, | G%OG(u,I"' #5
" v, >Fy, (9 u "', ("5
ll: ( F_
y A I' "5 v, <Fvy " <

) 4 @"H >01: v, >Fv," <
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v,=|p- (7P 125 J'w, -LTUs' L L

) P[% 5" 9 $tG-b@

5 " R"5" F.$F R"5"

5 (F (2 @8 \ "F "& 8 MZ

columncaptal " H :

50- X =

X

NS
I
o

50-
x = 3333cm
X ~1666cm
2
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shear heati :

%" *+, '19

\'l1'1l : Vu=Pu-Aqwu

WhearVC+Vs

Vu€Vshear 9

\'11 :Vn=Pn-A1.Wu

Vshear=V¥cJ %"=\

Vu<f Vc
%" *+, 1316 >( 2H:
Y 9>:"G>"( 4 " =" 7 U(
alLZ >1
Ll
> o<l oy vy = 1- 4k v,
L1 mod Ll
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m=(cd- 85)=T d- 5
T $ >$" % u "6 H
YC Cv@0C@ C5C-'C ."Z*H( " 4 ([ u"H

%Il
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C K)?B y@> 78E L4/

mu:rnuf +rnuv

5H 5,%"=10 m,

QG PO%. u"6H 5,% "=1 m,
" PO%. u"6H 5,% "=I m,
my; = g;.M,
m, =(L- g, )m, .
9 T ——
142 [6*d
_ V, +m,u.C¢ 3\c, +d
“TFAC T F.,
%" *+, 1 [ " Q("X 1 v,
5. % = Q(0 V
= " %"+, 0 7+ A
Ac=b.d

P$, 4%I" Q( v

VC
b.d

P$, Q( v, =

Copyright by:www.Afshinsalari.com



]

P$,Q(Vc:0531+%\/ﬁ£1.oa\/f_c¢ 156 5" F V<V, 9
G(" 9 IJNG%5" = I"J>_$J H %g@ "
) 5" 9 18_ T1 4%
o O o [d
o o [Og [g

$’nuf \a'
L om RTO>"=
) *H( c,+3h,s" %

5 >(2" L >(2

hf

| L

CZran " O"#5 9 > (2
C/$! G%OG( m,"=1! c,+3h, 56%$-"& h( J "((F-
yrI> "% st "(\5 120 > (2 X =1
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J)9 5-5%$H'19 ",

f(=250

f, =4000

E, =2" 10
6000

C =
® 6000+ 4000
a, = 085" 495 a, =42075

c, = 085f@, ¢, =085 250° 50" 15" 107 ¢, =159375T
c, = 085f®,  c,_085 250" 30" (42075-15) 10° ¢, =1726T

825 ¢, =495

_ oy L oo ol _
c, = 085f®, c, 085 250° 27 9025 27075 10° ¢, =597
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1]

c- df¢ 495- 95,
Ee=C" T 5907 9
¢ c ™ 495

c,= A= f8$=431 4000 10° c=1724
f,=4000 T,=1724

0.003=0.0025E,  fg=4000%
m

P, =159375+1726+519+1724-172+4 B,,=383875T

P,=07 383875 P, =2687T
ef 383875=159375 75+1726° 5396+519° 4945+1724° 75 e$=9577cm

g =6ef- d+xp=9577- 825+45 ¢, =5827cm
M, =& Py, =5827 268 102 M, =15657T

11 M Q( ! C
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f,=2000< f, 2 10°° 9°C~ 0003=-2000 c:gd :2'82.5
C

c=12395 a=10519%cm>h=90

c. = 085f6Ag>c, = 085" 250" 3900 10°° ¢, =82875Ton

c- d¢ o o3=20- 75.
Cc

c, = A¢f, =431 4000° 10° ¢, =1724ton

T,=Af =431 2000 10°® T, =86.2ton

P,=C,+C,+T, =82875+1724+862 P, =1087350n

P, =07 108735 P, =761150n

et=108735=82875 375+1724" 75 et=4047cm

e=4047- 825+45 e=3cm

M,=Pe M,=76115 37107

Mu =22.83T.m

et=

0.003=0.00275>e,  fg= f, =4000

¥ $2'! $" % "X 11 !

pnmax = 0'85F)no

p, = 085fAg+Af,

P =[085 250" 3900+8621 400(" 10°
P =11736Ton

Ay=2" 50" 15+30" 60+4" % 30" 10

Ay = 390@n?
$4s =148 =14 P28
As=8621cn?

P, max= 085" 11730 P, min=997.6Ton
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I 0G (1% ( "=1UXOIL]'GO9# 01 u + f
M, =15657Tonm

"H'11$ PB,M," c8+ <
|

$s=00015 fg=2"10°" 00015 f¢=3000< fy® ok et=0.0015%m

s= % 0.003=00015 ° 'C7'5 ©0.003=00015 c=15%m a=1275m
C. =085 250" 50" 1375 10° C, =1085T

c.=3000 7 228 -1203Ton = 82%5;15 © 0.003=0.0135> &,
T.=7" 616 4000 T,=1725T fo=1,

P =C,+C,- T, =1084+1293- 1725 P, =-3236

P, =07 (-3236) P, =2265T

u

1275 ,
el 3236 = 1084 825- 5 +1293° 75 eC= 325cm

e=el d+xp=375-825+45 e = 287cm
M, =P Mu = 2265 237 10 ? M, = 650on/m

u ue

( 2"+#\As 1"'6'9 8 +

Pu1 =14 380+17" 310 Pu1 =1059Ton

R, = 075(14° 380+17° 310+187° 160) R, =1018on R, =1059
2 2

Copyright by:www.Afshinsalari.com



]

a = Lim™ % a =30

P,=P,cos30 P, =3291Ton

n ll&
P. =P cos30 P, =2684Ton

0 P,=14"3291+17 2684 Pu=917TOn

Py =St p =13107On
0.7

Ph, =1310=(085" 250" 3900+ As” 4000 10° 3

. , , PP
1310- 085" 250" 3900 10 AS:1200m2

As = 3
4000 10
170 2
=—— Agc=857cm
As 12 S
2 ,
"0 "> %:857 D:J4 859 D =33cm
p

34
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Cc = 085f¢” Ag
Cc =085 250'15 70°10°3  C¢ =2231Ton
Cc =085 250° 2207 10°3  C¢ =469Ton
Cc =085 250' 60° 15 10°3  C¢ =19125Ton

CS = As fy
Ce =7° 707 4000 103  Cg =19796Ton
Ce =2° 707 4000 1003 Cg =5656Ton

2

Cg =2° 707 4000 103 Cg =5656Ton
Cs =2° 707 4000 10°3  Cg =5656Ton
Cg =5 707 4000103  Cg =1414Ton

Pn = Cei+ Csi Pn =13924Ton
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30cm C4@ >"(4% ! .( OF#5X :1: %5 "
) O1%2 5 J,9 1"6I$ H : ! " "¢ 60cmh ($
wy =15009
m
wy 2 N2 1500 60° (75- 03)
M = “8 = '8 ~~ ) =5832(kg.m

% > %>

M1=Mo=065M =3790&gm B25/2
M3 = 035M =2041kgm ,GH5/2

% %% % % 'FX"=I*H(

25|:|?|:|50 EE‘FL&a
30

30+ 2(60- 25)=100

bg min , bg =100cm
30+8" 25= 230
lg=— oh? = 1 600 253 =78125em
12 P

k»1+02 PE =1067
by

b=k —bwh® =167 = 30" 603 =90180@&m
12 12
2=Clb _901800_, 0 0 2 9954 6 _0gp3 | 2-08
Elc 781250 1 75 1

%  %J4 =60+30>2 ° 15- -2 =60+30 0.923 (1.5- 0.8) = 79.4%

1 1
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% % 'FX "=1: M;olum =0.794" 20412=1620kg.m

strip

% 9% 'FX "=1 M;OIU
strip

m- 20412- 16207=420%g.m

% %"=1H O (J485 S—%=85 0.923=785%

1

>"('FX "=1: M, =0.785" 16207=1272kgm

Beam

% %5 'FX "=1J4 : M.,
stlip

=16207 12721=348&kgm

% % J4 =75+302 1- -2

1 1

=80.5%

% % "=I=M,, =0.805 37908=3053kg.m
stlip

% % "=1=M,,, =37908- 30531=737kgm
stlip

% % "=I1H "(J4 =850.923=785%

"( "= :M,,, =0.785 30531=2396%gm
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% %5 "=l Mg, = 30531 23965=6566gm
> % >
M,=0.3M.=17496kg.m E * FI "=
M,=0.7M.=40824kg.m 8 FI " =|
M3=0.5M.=29160kg.m 'FX "=

% $ % % 'FX "=1*L(
"+ $ > 00 >

% % J4 =79.4%® % % 'FX "=1: M., =0.794" 29160=2315%gm

stlip

% % 'FX "=t Mygqe =29160 23153=600%g.m

stlip

%  %"=I1H "(J478%® "('FX "=1: M/ =0.785 23153=1817%gm

Beam

% %5 FX "= 1 Ml qp = 23153 18173=498Kgm

slab

Y $2't 5 'FX$ "=I","HO. 1 %c# " 5 X
Yy o1 " 'D% 50cm 4% - $25cm5 ' L

_ kg _ kg _ kg

Wy =1500=$ f¢=2000~= $ fy =4000—=

m m m

B -c#I$ H :
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4%
. =3.6m =36&m
1 3_ 1 4 4
I, = —~c,cf == (50" =52083%m
12 12
y :R :g =0.035 , Ic :i, 5¢ =520833 J
c 360 12

c

table 10.7® k, »4.81
k.El, _2" 4.81 52083

Rk, =2 =1391E
. 360
G >$"%QI F
"5 E$H %Y, v@ J %"(/ 11
x=25cm y=50cm yG( 5 H
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3 , 3
(063 x’y _ , 063725 (25)3(50) _ Ug3gm’

30+4” 25=130
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=1
y 3 50
%Ec
k.= ;=2 %(1783833 =694& - 1/T
,1- %2 6001- >0
J, 600
5 - _ F <
it . 1,1 ® Kec=4634
8 FI ""=1*H(
'8 > %> "=I*H(
% %J4 =855%® % % "=I|: M[,,=0805 40824=3286Xgm
stlip
% % "=1) Mygqe =40824- 32863=796kg.m
stlip
% %"=IH "(J4785%® "( "=1:M;g,, =0.785 32863=2571kg.m
% %5 "=l M =32863- 25797=7066gm
slab
E"Fl " "=I*H(
b 3]
—2=—=08 |, —2=0.791 5 | 25
. 7.5 1
30
30+ (60- 25)=65
be =min ( ) b =65cm



25 25°7 65 30 30°° 30

1- 0.63&) 3 + 1- 0.63% 3 =25651@m’
C = max o5 253 35 30 30°° 60 v =25651@m’
1- 063— + 1- 063— =10026@m’
35 3 60 3

1 3 4
le =— ohy =78125@&m
S 12 20

EC _ 256510

= = =0.164
2El, 27 781250

® R

100- 1(P, +1P, S: g2 2100 10 0.64+12 0.64 0.9231- 0.8) =98.0%

1 1

"=IH % % J4
% "= M, =0.98" 17496=1714&gm
stlip
% % "=1: M. =17496- 17146=345%gm

stlip
% %"=1H " (J4 78.5%

E"Fl "( "=l :Mg,, =0.785 17146=13466g.m

Beam

M =17146- 13460=368&kgm: E = FI % %5 "=

colum stlip
slab

"=15. A"L$"=I*H(A'L$ ""=Ip5 -c# > (hG[ F <
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FEM =MW, 2 £ =00841500(6.0)(75)* = 4252%gm
Ol%2"Hc#! T g6
OIC%2PCG(H @ "=I*H(I$ 4EPH > " @ 8c# "

)rooa M LY$™=1 M $M" , "(">" $ "=

& IC%H ®& :"C C'"CHTUC_ C 0C "C C! 1"
OC% C Qspiral$?C@$ C>"=& <p:3%%H IC : C CVG>

) 1'6

f(=300CPsi, f, =40,000esi

01

py = 14" 220+ 17" 238=308+405= 71Xips

== = "= = 95(kips
"TF T o7 P
pn (max)= 085p

= ’ - = AS
pn(max)= 085Ag[085" &+ py(fy - 085f¢] pg = ASVA,
950= 085Ag[085" 3+0.03540- 255)|
950 2
== = D =
Ag= o = 289500 =p A P=Puw [ 5T
)" I ( 21"

D=h=192in h=20 Ag=314sqin

J VIE Ag 51
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]

950= 085" 314255+ Pgc40- 255 pg=0.0270
Py = AS/AQ Ast= pg.Ag = 0.027 314=8.465dn

9- Yars : >"=8 VvG>$ D=2Gn "+#J b@

spirah?@$ >"=8 1"6BB

2 2
_ AV fe _pb%c_ (203)% _
Ps = 04 -1)— ,Ag=314 A = = =227
S 5( AC ) fcy g AC 4 p 4
ps = 045 314 1 30 5013
227 400
s = agp(Dc- db) _ agp(17- db)
max PsAc 0.013227)
wD=214uips VG>$ZM” TU_ 0. *" *+, 1 1"6
m,_=23fb- kips , w_=1324ps , PAD=47kipsft
f¢=3000psi , f, =40,000psi
po=Pu 14(214)+17(132) _ 750kips
F 07
=M 1.4(47)+1.7(23) —150ft - uies
F 07
-mn_159 12_ 5 4in
pn 750
b 0‘303 S$=0.63sS
0.003+49); 10

pp =Cc+Cs- t = 085f€6B" 6+ Alsfy- isfy
pp = 085f¢6B" 6= 085" 30" 6" 085" 0.6868% =1.483ta

750=148%a ba-= 50 =506s9in
1.483
a»09% , Ag=90 0.9 = 58259
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y o " $ A"L > $71UTU_ " "= T g6

k k ) ,
f@:sooﬁ o :400% . pu=310°kg .  my =45 10°%kgm

) 16 4% E $9 >( 2 0. kN kg "

AC C- CCF.\IC 'C PH 1" "0, "« 4 H 8 6
IC c_% *+ Y2 '1'2 "PH >( 2b@$ cC %
PHT1g+ ! "F % 0 ( 2 %2" %! A %

) F H% (2t[$" T * $ -

e=u - X 2P q5em e_15_o3
Pu 3 10° h 50
_h 'h2d¢: 505;013 = 074 py =300000> 0.1f 6Ag = 0.1" 200" 50" 50 = 50000
F =07
ﬂ:ﬂ:]_?lky
Ag 07 50" 50 cm2
k=06 fg=0026
k=08 fg=0018
> 't "H3 €%k ", + %$ k=074" "
08- 06 .
= 06+—— 2~ (0.018- 074)=
Pg 0.01€- 0.02€ ( )
I> "k met> (21 A I'$
1, - En 2
As=Ag =77 00204 50" 50=2550m
CAH QC gXC $' H:I! F ( 2'F9% 12 Q@ 0G
C(C>"=8 CE 09C($ C d'Cé6 "C UC# " / ”
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SCD1g $18_d6$ 9, b@) d6$c_% 0% " O *+

"T 4 % U#$G8 > FE

"C'C :IC: "H" U( 2TU_ % G ' $, 5X

) F  e=130"H f$"

Ag =12F 20

fy = 4000—kg
2
cm

fg=30019

CI’T2

01
C s'"C x=45cm C IC1 " *+, >$"%$ F9%56" V(0 , " U(

“rrQ(z8h( N> %

b, = 105- 0.00714 300= 083
a=Bx=0.836" 45=376cm

"CHAC("(C C> ( F9C%5C6" V(" U( TX8X (H :

% F

el
0.00c

_139 _
=39 & =00026>¢,
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& _o B
0.00% %5 e, =0.00153< ¢,

—A5 e, = 0.00047< e,

000"
€, -9 —
Som" 945 € =000060<y
) F >( 2F9%56"V( E( >"= 81 "> $% |
f, =4" 314" 4000=5024(kg
f,=2" 314" 2" 10°" 000153=1927kg . . . )
o 0 % $" %
f,=2" 314" 2" 10°" 0.00047=590%kg
f,=4" 314" 2" 10°" 0.0006=1507Xg
Cc = 085f tha= 085" 300" 37.6" 30= 28764(kg
N2 't G s, v+, >$8"%5 H :

Pn= 287640+ 50240+ 19217+ 5903- 15072=34792&g

e’ 347928=287640 30- £26 +502040 24+19217 8- 5903 8+15072 24 e=1407cm

8r9C "CD% |, SN2 'OMH gt v ,
C-CkC[%)" Sz G (D S TS (e
"C($ "G %C CX> 1 e v O"H f$"" 1>

IC CQOC "~ IC, OC" H f$'C Q> [02H  "#*+
CG( "~ IC,'C PH'C %C O"HIf$"~ 1 P 8-

) s* " % H" I

"CHE C%wkC TFC C((F P[% s "M P$ G ( ""

121> "1
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P, = 39412%g
e =11.05cmr
'C "JC"CD% L, H G( "D%'O"H$"H !, . E (
( D " "c %" % $ “LP G( !
ACC( ™ "P G (" )": " 11$€ % + $ H
) -("H

x=45+—20"4 - (1407.13) =468

14.07- 11.05

)121> "1 "HE %R"TF P[%$ G _( H:

Ph =36500Kg
e=1291cnr

" C o C-\"CD% C'CO"#®'C O/% 9T$(k [%

G 'S, [ % )" S5F# 89 c E "G (
"C O&ZH IC K !IC, C% 2u + E( ' PHS$'
&SZM& ' \"H' ! :$2"R" 89 !
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