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For membersanticipated to undergo plastic rotation of up to 0.02 rad.

~ | o
~ | &

Amq = moderatelyductile —

Anq = highly ductile -

For members anticipated to undergo plastic rotation of 0.04 rad or more.
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X-Bracing
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0.30V < Tension< 0.7
0.30V < Compression < 0.7

OK

0.30V < Tension < 0.7
0.30V < Compression < 0.7

OK
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0.30V < Compression =0.74 > 0.7
0.30V >Tension =0.26 <0.7

No Good
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Poax =P, T =b sl

Take Py = R, F, A, ’_» 5
=l -

Braces in Tension - Axial Force
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Tension Braces:
Take P=R, F A,
Compression Braces:
=) Take P=0.3x1.14P,
or P=1.14P,
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Column Axial Compression =
[Z (R, F,A;)CcOS0+(1.14 P,) cos 0]+ Paays,

Pyayiy=1.2D+0.5L

(sum brace forces for all levels above column)

- 1.14P, \
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Tension Braces: )
Take P=R, F A, p

@
Compression Braces: ¢
Take P=0.3x1.14P, —
or P=1.14P,

0
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Column Axial Tension =
[Z (R, F,A;)cos 0+ (1.14 P,) cos 0 ] = Paays,
Pravie/=0.9D

(sum brace forces for all levels above column)
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=) Tension Braces:
Take P=R, F A,

Compression Braces:
Take P=0.3x1.14P,

or P=1.14P,
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Column Axial Compression =

(R, F,Ag)cos 6- (0.3P,)cos® + Py,

Pyayit=1.2D+0.5L

Note
Based on elastic frame analysis:

Column Axial Force = Py, ;,,
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6}/ \ 0.3x1.14P,
RyFyAq P

\/ Take P=0.3x1.14P,
or P=1.14P,

Tension Braces:

Take P=R, F, A,

¢ Compression Braces:
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- |

(R F Ay -0.3x1.14P,) sin 0

Compute moment in beam resulting
from application of concentrated load
at midspanof (R, F, A, -0.3P,) sin 0

and add moment due to gravity load

Note

Based on elastic frame analysis:

Moment in beam = 0
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Tension Braces:
Take P=R, F A,

Compression Braces:

Take P=1.1x1.14P,

Wl

OY :isis

This publication or any part thereof must not be reproduced in any form without the written permission

N
fis)

s 8 gﬂgﬂw@ﬁé@’mdvd@p@aws)
° o ° og

Jlail @9 o100
RO v Y-V 0 3k

. .

R\ X1 14P,

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

A}


www.mcivil.ir

L
Meivil-ir

ite: www.M-Alirezaei.com

N
{2y g .
W w0 EE99ly = CAAN T A ol 0259
AR i

Jaie oln! cely ailoe 90 3,55 Jowe 0 Jolaial (ggy obml + K (slosis e >
s 3lome o loe (] ool dalipym ] 3o 45 0d dalgs ygiw lawg 10 (S pues

>

K-Type Braces are not Permitted for SCBF or OCBF

This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

g ..u}, @Cgaw@f=éafmivggp@ﬂaﬂ»

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

PZIRN

B 5‘ @Lgﬂw@ﬁgwwua@aw
° o ° og

Ay Vosanles
A e £ gl
FUYN el 6l
e (Sl 4 (e
G Fe oom ool

bl a0 B

I

| A SRR, . M S . A SR T 5 SISt . s D

" . This publication or any part thereof must not be reproduced in any form without the written permission

(o=

£z

3 o9 .

e g; 1995 = SAAN N A oI 0299
w o o o o

Al adaie = V-Y-Y--Y-Y e 0y =
Shmie 4 cud )lite Syge 4 Sl
PV A Jo IRV SRS N J P SUC RN P 3
t5°L‘3§l Eeb 9 009 i A 9 A4 Glb A;._»)‘.QA
Sgdige Tyb oud

Culs LV Bl o gl cule =
Al axg)lee Jlasl 39

" . This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

AR


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

Fargs>y

i § sk AR ot
!\SEEA@’ o o ° og

This publication or any part thereof must not be reproduced in any form without the written permission

@iz
£ at.g,.'»\
E A = (@g ® (=
v g (L7199l = EAAN T A ol M 0299
o ° ° og

20 g7y JS X slaviy lee sha! ez silie slo g

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Y


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

e
FEPEAY "

) -;m' @’;@Z 199y = SAAN N A ot Mo0299
!& 2@’ o o o o

S asile 4 a5 s ol coenl gl Gl Al ez 1,Raa sl guiy lge Gl S 0
S il 3 =T il 3 42 diesl Sl =Y (geal g - 105 i K205 44 e

O 9 58 4 39 Jlail

/ \ Gusst Plate,”

Gusset to Support
Connection of
Bracing to Gusset
¢ /.-"«——— Bracing Memebr
+””_~—Connection of
= & A Bracing to Gusset
4™ Connection of
- Gusset to Support
p——————
2 This publ:?:ationLor any part thereof must not be reproduced in any form without the written permission
SEN,
ey o =
e § (i oske = AAN N Aobifosss
I ° o o og

(Ulail ) )3 psllaeli canks aa ©

» This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir



www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

~ 7cm
AoV A oloAoss9
° og

P, cos 6

el Joma 5l (Gl an)len (59508 Slaial @
A5 j9e8 g g g

Q

9 Bl ey 90 4 Ol ]y 9y
Dged 43520 3l (5,50

g dgdd ool Hotw (gl JSg adade 5l Conl gy ©
9995 ooliial Jb (59, 2 9 Jgd Jlail 3)5 51 L

This publication or any part thereof must not be reproduced in any form without the written permission

i,
<y,

o
a

ML ﬁ@,’/f‘ 5
Y A

-
= EAAAN T A ol A 0199
o o ag

&8 5l Wl mm ghew *
5o b LT Lo ol
el Hld Job ologd Sl

Al gy Sq 2 O9es

)bu S¥las! 20 UYeT 9 T )" UL»)»A solanu! #

> "

"

9 SWaol 5 Cugliay g9 5l Sl gy sl #
cape b Al al K5, g el (Sl Jlail gelaw
G LA L) <Y il (Sl

Only high strength bolts with fayin
surfaces prepared as required for Class
or better slip critical joints.

PA doio

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Y'Y


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

frey

o 1

59 o
w1 £ 99ly = EAAN T A ol 059
~ ° s o o9

In-Plane

b g il dzio J515 Ciunid 92 89 Yaoro
Ao 75 Al 510 38 Ao 31zl o Jlail

D S Oy dive jl Z 35 b g ambuo B0 O yaee d el iR (WileS

po—

Out-of-plane

03213 b (bgd syl alaie 359 Y gane

Shage ¢y wil

This publication or any part thereof must not be reproduced in any form without the written permission

SEN,

foweay _
s gy (£l o5 A sleinos99
N W ° og

Wade ) o oy )3 e Jata Spden 43,5 L5 50 Jlake diy)lge el & Gl o

B9 (b Jabe 40d ol slomil 90 Sl 9

<= P

Plastic Hinge

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Yo


www.mcivil.ir

L
Meivil-ir

V Site: www.M-Alirezaei.com

7N
£y Bty .
= Ui 99(%=W%Miﬁ154éé@ﬂﬂwﬂ9

This publication or any part thereof must not be reproduced in any form without the written permission

f “4-’..‘5 & -
R (P 95by = SAAN 5 A st 0299
o g

B ° sl S & (Jige 08
L 45 Sigal 0 9 bilea Job

|

()9 5 Sy Juakautind £

U

Out-of-Plane Buckling of Bracing Members

/ i

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Yé¢


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

PN
() B -
= Ui 99(%=W%Miﬁ154éé@ﬂﬂwﬂ9

3 9o o oeeb 42 198 (gisly JLail 339 coyiem Szl y3 59 Sren ke &5 > 1o
5550 WitgnS (S5 ey (sl S 19 Sl B9 gl s 5 A3l SIS o b

Plastic Hinge in
the Gusset Plate

Plastic Hinge ;
in the Double i
Angle Bracing i )
Member e Line of
______ Mol iNl s Restraint
t = Thickness of Gusset Plate
In-Plane Buckling of Member ! Out-of-Plane Buckling of Member
VY oo This publication or any part thereof must not be reproduced in any form without the written permission
2N
[ W

Y .
o i 195kg = EAAN N A ol A 0099
e o o og

sl o Bl azmio S [0 Ll (ileS oISl & sl eabolie sluas

51 JS sl o i
: ;

y

a2l o8 ,US oS Jb 51 45 ot Jago-Y

Double angles (SLY)

—‘ y
X sl ol s jeme Joo e g SO T alade-Y

V)
£
~

Q

3
a

)

<
8

[N

1
£

£ 9
i)
B

Q
Iy

<

)
T

Q

(0]

Q

Q.

)
<

)

Q

Q

g
S

0

3

Q
&
>

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

v


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

@

(=

! s if g’(zﬂwé% v@/&%;%@ oEinosss

Syia 41d,F L5 50 Jake a)len g6 (el Ygana
W}‘C}l’w&? '

oS (o058 s

50 bl angylee T glhed eali 4 ol ol Jlasl was ) dzine l gzl SrileS 8g
Sgdaa a3 Jol S iz 50 Jlail §)9 &jganld

This publication or any part thereof must not be reproduced in any form without the written permission

BT

B,
f gte;‘
gt% 095(9?= vﬂw@ﬁ;%@ oEiMosss

Plan view

44— force

yield line

Isometric view

Out-of-plane buckling of the brace; gusset plates resist axial
loads without buckling, but can rotate about the yield line to
accommodate the brace buckling

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

YA


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

B,
L at.g,."\
g (% s o
it (LPooly = EAAN T A oliAosss
A i

yield line 90 degrees to
slope of brace

This publication or any part thereof must not be reproduced in any form without the written permission

B,
L at.g,."\
g (% s o
it (LPooly = EAAN T A sliosss
A i

Sl b 3)9 cwliu plp ¥ Sl oF Jiho (l5ee 40 (sl 39 bl 0hed ol sl
taneh-Asl et al., 1986) .aha=ls alold oiylos

This publication or any part thereof must not be reproduced in any form without the written permission

YA s

M.Alirezaei@iiees.ac.ir

Y4


www.mcivil.ir

ite: www.M-Alirezaei.com

L
Meivil-ir

s,

Faty:
] :fi’\’ (ﬁ@m@? é/liymivgtpg;ﬂwﬂ

This publication or any part thereof must not be reproduced in any form without the written permission

N

ot

[ M\ (ﬁ(gﬂﬁ"’@f’é’va’Z@é’@wﬂ”

o o i . sltl dbald e &5 Jy90 0 =
‘:II:' sl sbj s oojd b 5 diples
e Sjpa ganlee  gae

Sras Jaia g3 g ool JKbyds
Sgdiee Sl 39 5

Long Gusset-
Free Length Can
Result in
Formation

of Two Hinges in
One Gusset

A

Ao i

This publicationlr any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

/

L
Meivil-ir

Site: www.M-Alirezaei.com

g

{ey r .
W (P Nosky = CAAN S ool 099
Aasaad Lo

—

—
—

& Jlal o sl
&9 &*l‘-‘“ Sl s
Jlas!

This publication or any part thereof must not be reproduced in any form without the written permission

i,
& :tq,.‘;‘
¥ ity ] gﬂ = &,
o 17 95(&? v%ﬂﬁﬂ?g{é oliAos9s

s
i
i
&
4

Sygar &5 (Jiye 0 «dyy 4 )les SVl
Sndy J58 (oher Sl 4 Comd a3l (e
Adse Hlid 093 51 65V

This publication or any part thereof must not be reproduced in any form without the written permission

AY i

M.Alirezaei@iiees.ac.ir

AR


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

¥

S,
ey o -
R (P 95by = SAAN 5 A st 0299
I o g

AY s

This publication or any part thereof must not be reproduced in any form without the written permission

Fracture of Poorly DEilE

AY onies

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Yy


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

iy

AW e
wess g (@Egols = EAAN T A sl 0109
el A o 0 op

BV S PEPESRA KPS

% g 5 I )0 S Yo o

yielded areas

: . From Astaneh-Asl|
ot &) RS

Ductile Behavior of Properly Designed Gusset Plate

A This publication or any part thereof must not be reproduced in any form without the written permission

e

{2y o
w1 £ 99ly = CAAN T A ol 059
!&i??/’-’ A o o og

(o Cyle) Y-Y=Y=Ve ai sl 1eme o sldosy)lee j0 ool cbli>  >lgi =

— Al aglee eees 25 0> 50 (s Jlail 3y el 15

Juail G)9

Juisl o5 oy
i Lss
)0 3575 (5 ez

A This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir



www.mcivil.ir

Site: www.M-Alirezaei.com

L
Meivil-ir

%é“‘é?’ (ﬁgﬂw@% CAAA L oSN 0s09
Ay il

ably styslas B o pilps 99 Sl styslas yhee Jsb

This publication or any part thereof must not be reproduced in any form without the written permission

AY s

%é“‘é?’ (ﬁgﬂw@% CAAA L oS 0s09
Ay il

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir ‘23


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

x &1 (&
AN A sld 0299
og

2N

Al ARl o) Ao &) o ) ls e

This publication or any part thereof must not be reproduced in any form without the written permission

@ Fiis,

1 gt (830 SN

Plastic Hinges

P Y e=—r
M M

Geb dgdpe sl o il 50 5 Jawg )3 uad Jake 0y bl b slaotyles ln
LS jeza Jo nj ©jpa oyl (k8 SV L 300 (oBad Cuaglie pas Conee
WAl adade gl
LRFD: — LIxR xF xZ,,.
ASD:  —  0.6xL.IxR xXF xZ, .,
4SS Gy Sl (shn (g Sl g SISl ige Jluail G 9 Sl sl aluls ol 5285 ki 5

This publication or any part thereof must not be reproduced in any form without the written permission

A+ sdovko

M.Alirezaei@iiees.ac.ir

Yo


www.mcivil.ir

Site: www.M-Alirezaei.com

L
Meivil-ir

N

#a
¥ :ﬁ“’\’ Q:(Zﬂ”&f‘: éﬂiymf(?g@qss@ﬂoﬂﬁ’

Buckling
Causes

_ Plastic Hinge
in the Membe
with Gusset
Plate to
Remain
Essentially
Elastic

Jigo Jlait 39

This publication or any part thereof must not be reproduced in any form without the written permission

NE

{2y

%éﬁ“%@’ (ﬂgﬂw&% CAAA T oS 0s09
Al

958 gl b JUus

W . This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

Site: www.M-Alirezaei.com

L
Meivil-ir

N
(e

MX Qﬂgﬂ”&f‘: éaf,miv,;%,@ﬂww
U5 iyl b b S5 339 o clhe b it @ & 39 % St Jlall 53

e

This publication or any part thereof must not be reproduced in any form without the written permission

Y i

N
(e

MX &(ng 9(%: é%*@ﬂ fV';‘l’, 9&3”!}79

3

Y e W

P

L

This publication or any part thereof must not be reproduced in any form without the written permission

AP s

M.Alirezaei@iiees.ac.ir

Yv


www.mcivil.ir

Meivil-ir

Site: www.M-Alirezaei.com

N

at@; .
%ﬁ; g}@ U9k = CAAN 5 A ol N 0499
oo e

ISt go3B ity g, A e 5> S 3 2B byt Jlail J 5 (Ja

JLasl 3y
/_ M2)lea by ahia
’

R — -

This publication or any part thereof must not be reproduced in any form without the written permission

N

(s

i (ﬁg ool ZAAR Y A oG 0085
Al

Sip)lgs Cud b S 1o

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

YA


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

g

(o

o : @%ss@=é@/@ﬂp%@a@ﬂww
° o ° og

uAlls ahis 55 Cuslh J S

P=R,F A,

A=UA, il palls ahie
A< A, due to:

slot (A,<A,), and
shearlag (U< 1)

W This publication or any part thereof must not be reproduced in any form without the written permission

()

s ¥ @@%9&4& CAARA L A oGi0s95
Q@\w@ﬁ% o0 g

<= )

P=R,F,A,
uﬂjucbj-c).)m:‘sb oJ s 1y o0 Samo VA aviuo yilon SLd 3o (ol
(0.75) A, (R;F,) 2 Ry Fy Ag (oo <N gy Bub £ b ceoglio)
% R.F, ST37 5¥5 sl

OR: € >
A (0.75) R/F, A, S 1.2x2400

¢ 4, (075)1.0x3700

Spden piir JS aliio 51 g ghia 125 )15 gl 4 35 ghie c3pdun 0433 45 jobilen

This publication or any part thereof must not be reproduced in any form without the written permission

A oo

M.Alirezaei@iiees.ac.ir

¥4


www.mcivil.ir

NS

L
Meivil-ir

ﬁ 1 Site: www.M-Alirezaei.com
il

N
(i

%ié,:é}%’ Q'}(Zﬂw&% CAAA T oS 0s09
g o g

Fgo ghaiio Co gl by

This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

g ,.u\, Qj(gﬂwéfél:/@’%iﬁfz@qv@“ww

A6 Ghp JS

I.L_.l / t = design wall thickness of HSS

) P = Ry Fy Ag

PoF-Q-Y-\ . s gub

064, RF,
06A,R F

gy

P, =(0.75) ubsA\,R, Fu+ (o peS

A=
A=A, =4Lt
Ry F,=1.0 x 3700= 3700 kg/cm?

ST37 2¥4é sl
RS R F = 1.2 x2400=2880 kg/cm?

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

NS

L
Meivil-ir

ﬁ 1 Site: www.M-Alirezaei.com

s

{ore= .

- ggﬁz 199y = SAAN N A slsos99
o ° o og

e

I.L_.l / t = design wall thickness of HSS

) P = Ry Fy Ag

¢P,=(0.75) (4 L t x 0.6 x2880) 2 1.2x2400x A,

0.416x4, . . A :
L> — =B iy slre Gilil 9 s> Job JSlus

This publication or any part thereof must not be reproduced in any form without the written permission

s

{ovr .

- ggﬁz 199y = SAAN N A slsMos99
o ° o og

e

e @ladlo b ai sl S (AL ghaiio 50 Sl 9 (B (o Jlail J 8 (Jle
JLail g9

A.=UA,
A <A, due to:
bolt hole (A, < A,), and
shear lag (U< 1)

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

o)


www.mcivil.ir

NS

L
Meivil-ir

f 1 Site: www.M-Alirezaei.com
il

fawx

‘ y g(gﬂww= awdmowwp

Jasl &9

s J9 abie

P=R,F A,

U““" ehu” Pr) R 1G> | P

R,F,

#P,= (075 A, (RiF) ) (0.75) A, (R F) 2R, F, gll» 1, 075)RF
¢

ST37 s¥s3 sl

Ae > 1.2x2400 ~1.04 Dyl Cuedl 4 Hls CJ:.S.« Dgdirs 0433 45 ohilen

4, (0.75)1.0x3700

Vof o This publication or any part thereof must not be reproduced in any form without the written permission

,“P

W} g’(gﬂww= awdmowwp

e 9o laflo oo (g

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

oy


www.mcivil.ir

NS

L
Meivil-ir

ﬁ 1 Site: www.M-Alirezaei.com
il

N
{2y P .
W wes i (EE99ly = CAAN T A ol oss9
gt e

Y-F-9-Y-\. o gb

P, = (0.75)| Ups Ay ReF, + a5 4 08 Anv ReFu
0.6 A, R, F,

ST37 5953 1, ReFu=1.0x 3700= 3700 kglom?

R, F,=1.2 x 2400=2880 kg/cm?
Upsg iy e JS ghaiio gedans Agy ey €t (Al alaiio e Ay (GhidS coi (alls alaile gl Ay #
lilann +/0 il G 1giS gl Gl (gl 8 SO (Golune B lgasy Clo (gl y A 0098 ST &2 05 s o

Y . This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

g ..u}, g,’(gﬂw@?éé/mf%@é?@ﬂwp

@%e I -

Bolted Angle Welded Angle Welded Angle Egﬂ]

e

3 §] @ %f;}j Multiple-Row Beam

End Connections

Case for which U, = 0.5

Single-Row Beam
End Connections

Cases for which U, = 1.0

Angle Ends Gusset Plates

Y of stoud This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

oy


www.mcivil.ir

L
Meivil-ir

Site: www.M-Alirezaei.com

ey

W Q?(Z“MM= CAAA N oS 0s09
AR G i

il ol lee )b 55 4 o) lge 9,95 5 e j0

VoV dnis

This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

MN &gﬂ”@f= éwfvzdé ,&Zﬂoﬂﬁ)

V- Bracing

X- Bracing

150a slaasy,leo sloj ) yLd) donte

9 0391 00u i (Canl juzb B B )b oo slaaiy e ¥ gyl
il 50K (oS WIS o il 958 315 VL 3l sz ol egsie
IS ead Juale S opee) 4 oml Wylee 4T e 4 (rizeen 0D

sl J18) 50 Iy w5 ) Joltel 59,08 isanpd ayle
axio | @) Fee sk cuys S9diee dbml 5 0 (i i 9
o] <10 ﬁlﬁw J"é’ N ﬁ’ﬁ

VoA i

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

oY


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

e
>3
’:’a‘ﬁ,‘ Disto- AN 1456.
B sl o= iggowﬂwg
S Dgdue N '.‘A}LEA u.k} Y Jté) s@)&}é 43-35 99
Ogdia 0010 2udSS i )0 Jolatels

Sl JKS aia spdy JS8 e Sl i k8 wa)le
| B a5 1) el i Ran gassol sla 09,5 ples 4 G 09,5 ol
Two Story X- Bracing ), 3 938l e Gl o1 )5 (oile JS3 i 55t (oS Jobo 50
Ngalaae J.a.’d.a!) LS):'JG""}‘ ub‘.afi:g.b

9 peled 5126 @B ol g9y Jod diliy o giae cqu)
Dgad odlatl J s 5 5l Glete )b 1) Ay lee Ll

This publication or any part thereof must not be reproduced in any form without the written permission

ey -
o g 1S Noole = EAAN T A ol 0s99
] /S i 1

s
Zippér-Braced Frame—

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

fays)


www.mcivil.ir

«
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

s

{a,‘:f:?“ B
|

Sgduad dnagi Job nl

@>1rb e winylee Job

W lee 339 >0k Job

" This publication or any part thereof must not be reproduced in any form without the written permission

2 Fy Mdlae i el Julod jo Wil 5l aide on )BT gt (29 et A iglee 50
Sl pge aily (sl ol (il g 0l &S el (29 e S (ol ed Sl

-
Elastic Analysis Postelastic A_nall:ysis Column
Column Seismic Forces Seismic Forces

-

"e This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

o


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

iy

. ‘(\ o0
o /fﬁz l9oks = CAAN T A bt 099

(20 Eormo 3b) 10y Ao 2 b

I:>u(ccz)|) Pu(brace conn)

t ¢
I

P, = Pyeol) + By S s

brace conn)

P, =(0.9D-Q(E)+R,x F, x A, xsin0

This publication or any part thereof must not be reproduced in any form without the written permission

V1Y oo
e
Fag>y
) &y oo . .
i_ s i @6@2992&% i«/ﬂ?//@f’uf‘”f?gwﬂwﬂww 1 ; 1 9 ‘shM )l@b 3y ‘S‘MM

5hedy ol ad (Byme (POPOV) Bgysy BT dawgs (BBF) 3550 5l )l (sailes pipms
cig o3 b ales 5 o L lagT sl 5 35 p000 slanis lgn 5 priles Sl S s ) o2
Skl gl oad oy i al Jol> all aidls 1y g0 j0 glacl LB aS glojle piig
e Pk Sype 0 rizres 5wl ched GGB gpdy JK5 a0 Yl (g pdy SO
5o g i G 50 0L (il GlapKe i olowl 51 3ot 08 (ais)lee WapSasn wiile wilgi o0
Ao pslie laojle (b o canlis gl S Gloie 4 cnlple WS xS gl o5l S
EBF slopiuss o ols (6 pisilian] s lans slog b oS0 5l bl o b wilsie 4135
szl o hlese a1y @Y oo olil dasiylen cujSye 5l @os Jale 5 05dioe sns
3 srend ol (Bl (sleil Sy 0 Plaz o35 50 ) e >S9z wed s plinlag b
Ly 8 058 3 o sglme st b 8 5 ailaee Jlail e G b 5 ailes 59 0o 45 5

i ge ol € By L) ol 5 angS e

"e This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

ay


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

i,
Fag>y
) 9. . =
o e 99&f= cﬂ&f@f\)fvz%oﬂwﬂwgs
1970 (192 B, lee sl Koe Gl ll T (B
le
e
|

el 4ed 15 90 & Gleige | BBF wiyjles o (ol Jolpe (IS oo 4 ©

s oo (5 1S e ¥ b lalps calis

Ly 53 ol qanslin ahaiie lsaist ¥ Ly 305 (6l qamilin Jobo bzt Y

B slizl 4y 5 by gin dasiy oo (>hlo -0

118 oo This publication or any part thereof must not be reproduced in any form without the written permission
i,

Fag>y

;‘“‘ i g;ﬁt”sZ"ss«@?= EAAR S A oG55
° ° ° og

©

This publication or any part thereof must not be reproduced in any form without the written permission

V1P dois

M.Alirezaei@iiees.ac.ir

OA


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

V1Y anis

‘ . { T JA
-nlmn—-mw“ :

| et ]

This publication or any part thereof must not be reproduced in any form without the written permission

(i

i (g 099@/% v@/@%ﬁ’a@ 0@@0 0459

This publication orany part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

014


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

This publication or any part thereof must not be reproduced in any form without the written permission

A

P

ey

@
i 1o5kp = EAAA T ol 0299
o o ° og

it the written permission

This publication orany part thereof must not be reproduced in any form wi

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

£ “@-’..‘g & ”
W (i 9sbs= éﬁwﬂfvﬁg slosossy

15513 stz g0 5 (53,91 St p juilSo

i

Sy
d

MRF CBF

EBF

1Y) dis

This publication or any part thereof must not be reproduced in any form without the written permission

()

Q&é&?;; g,ﬁ%wmggv%mﬁ@ow
Aol dhe

Sl s U, gl (Sl digw WS
08,5 7,k

walgs Jos jeudb (lgie & Wgm i @

Dol
Cid (o phatd gantly Wigy 58 @
ol Sllpé o lee b wldl ol
2l ) bwwd a5l o5
Cwonds WYLl g wiylen 9 (g g

(90,5

ol bl (Gl gy w5 @
g oyl (T (6 2.3 S B 0y (crmslin

This publication or any part thereof must not be reproduced in any form without the written permission
1YY o p y P P y pel

M.Alirezaei@iiees.ac.ir

7


www.mcivil.ir

ite: www.M-Alirezaei.com

L
Meivil-ir

N
(i

%é‘““?}%’ (j"(gf’w&h CAAA N oS 0s09
o T e iad

>

3970 092 saas, e elod e L3,

This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

g ..u} g;(gﬂpp@f=é€/@’%f?z@q»@“9ﬂ9

—

VYP i

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

7Y


www.mcivil.ir

ite: www.M-Alirezaei.com

L
Meivil-ir

N
(i

%é‘““?}%’ (j"(gf’w&h CAAA N oS 0s09
o T e iad

G |

"we . This publication or any part thereof must not be reproduced in any form without the written permission

s
(i

g ..u} g;(gﬂpp@f=é€/@’%f?z@q»@“9ﬂ9

3970 9 ol el e LS,

—

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

ite: www.M-Alirezaei.com

(i

%é‘““?}%’ (j"(gﬂw@ﬁ CAAA N oS 0s09
o T e iad

—

This publication or any part thereof must not be reproduced in any form without the written permission

(i

g ..u}, g,’(gﬂw@?ééf@’%f%@é»@“@ﬂw

<=

L

VYA s

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

7Y


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

[ ‘(—".‘g (Z o
| Nl 05 059@%&@%?%4‘;»@/%”9

This publication or any part thereof must not be reproduced in any form without the written permission

14 i
ey ; -
i | Bostom A5 e Wgw w0yl 599 Wl
T

—

Yo = Obol) s 3 Kgm o3 5l ZolS o8 4 S Mgm 5o U9 as9l)

. This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

70


www.mcivil.ir

Site: www.M-Alirezaei.com

L
Meivil-ir

ey

W Q?(Z“MM= CAAA N oS 0s09
AR G i

Yo = Obol) s 3 Kgm o3 5l ZolS o8 4 S Mgm 5o U9 as9l)

o) . This publication or any part thereof must not be reproduced in any form without the written permission

(o0 Sonn 1-Y=1+ Jgaz) Al (sloj,) 00,88  tunl Sigay ,uis °
.w‘&,whg')ﬁs')éugﬂ;ﬁlo
Ak a4l ol 9o wilgtee algs cole, b g adl ol o gl Wge 0

] nslin 0.15L jlade g o3 Jobo adgl Gl (gl #7°

. E E | e - L e
112 [—(2.33-C,)>1.49 |[— C,>0.125 = 0.9F
F)’ F)’ '
P

<
C,=—“—— ASD
0.6F
y
VY . This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

ia«‘%s;
g a-tff\ sk - A Bk SB o> (KT g Wy (5970 S90S
W g A B elica . . - -
AV e 'V 'V e 'V
- ]
Y, / AVARRWAV, ’u// \* Y,
M
'
P
19T oo ) This :publication or ény part thereof must not Be reprod:uced in any form without the written permission

M)Jéolﬁs.ﬁmédgb*

.' ! LSy odids disslee OB 5 Slas 5 L,
(| | D
74

(45 Sgdan Gl b 03 By Mg 5 %
V=V,=06 F,(d-2t)t,

—_—
S ks i Ol coluwe
4 1S Sgdue Sl e 50 By Mg i
M= Mp=ZFy

M, = fully plastic moment of link section

MV, = fully plastic shear capacity of link section

This publication or any part thereof must not be reproduced in any form without the written permission
[T P09 p y P P y pel

M.Alirezaei@iiees.ac.ir

v


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

S,

N 1_| M i Ve 02!

Y )

390 S lz SS9 i 93 Olejed D yguas Ngw i A (g0 5

|

V=V, , M=M,

M,

Vo

eoz

This publication or any part thereof must not be reproduced in any form without the written permission

iaw,\ m
! el | Lfrz%sw— dﬂybf\u%@o@ﬂaww
. e
I
k 74
WET ™
5B
fgﬁx i

39 6yl ni-w:' 33 ahio J3g

| Nl | Lfrz%sw—ddybf\u%@»@/aww

M

P

a

<
/

1

(| —

M
V| eiesmlrwss | V)
V=v o< 2M, N 2M,,
= hS e 724"
P Vp Vp p

Shear yielding will occur when

Shear yielding will occur when
V=Vy,and M <M,

M=M,andV <V,

This publicati

on or any part thereof must not be reproduced in any form without the written permission

1YP oo

M.Alirezaei@iiees.ac.ir

A


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

@ Fiis,

(=)

[ o H {
‘§§ﬁ§ Zl/’ O

& A o0
(P95 = SAAA S A ls0299
ASIESh G o

)
o
3
=
o
o
B
(o]
[
o
©
o
2=
(7]
E 4
£
3

Vult= (1.25 to 1.5) x Vn |:> e == V
2Vp

-0.05 0.00 0.05
Link Rotation, Y (rad)

2(2m,) 1.6M,

p

This publication or any part thereof must not be reproduced in any form without the written permission

P

1YY oo
@ Fiis,
fresy ,
CEd e i san G115 15 gy s 5 59,5 53 b g
1.6M, ot pebas”
e
Vp
622.6Mp e pala®
VP
1.6 M 2.6M
P P o . N e ok
1% ses 1% D o 30“)?&.)‘“5)"‘”]0

P

2
cm

k - —em
M, = ZF, = 484 cm® x2400—=-x107 = 1161.6*° IPE270 gy Jita lsie 4
V,=06F(d-2t,)t,

_ 0.6x 24008 x(27-2x1.02)x0.66x107> = 23.7"

2
cm
M 1161.6%c™ M M
£ = — =49" 1.6—% =78.4" 2.6—2 =127.4"
v, 23.7 v, v,
YA This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

74


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

Wign gaf (> lib oy Ceoglia”

el

Z(d =2 )tw for box link sections

P
0.6F, 4, ?f: <0.15
V =
P 2
P P
OF A, . [1—| =~ 4 1
(o 0.6F, 4, [PJ c>05
V, =min Vo —
e
P
ZF —+£<0.15
F,
My = 1-P,/P P
ZF,|—hle | Zis015
0.85 P,

for I - shapedlink sections

P.=F,A,
194 oo This publication or any part thereof must not be reproduced in any form without the written permission
S,
fey 5
g U7 k- A Nigwy i Job
If £ <0.15
k
lL.eM,
p' <05 = e<
P Vo
If ?” >0.15 -
¢ p'>05 = e<—2L(1.15-03p")
VP
' P” /Py
p =
v,/ v,

K
M, = ZF, = 484 cm’ x2400—=x 10 = 1161.6°"

atled el |y Wigey 53 5o Cenglio gy 3 Olsie 4 IPE270 (ol Jlo lsie &

cm
v, =0.6F,(d-2t,)1, =0.6x2400-& (27-2x1.02)x0.66x10> = 23.7"
cm
MP — 1161'6t-cm :49cm — ZMP :980m
Va 23.7" .
1P oo This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

N,
fg’w_;\
‘ el | @fﬁZUWWdef\lﬁﬁ@o@ﬂﬂww

25

[F-9
]
[S)

OF o 2 (5 oo a9

=
o

w

0 100 200 300 400 500
il s 3 g 5 Jsb

19 This publication or any part thereof must not be reproduced in any form without the written permission

N,
fg’w_;\
‘ el | @,’KZ%WﬂdMﬂﬁﬁ@o@ﬂm;n

2970 (593 (SRl (ol & 0

This publication or any part thereof must not be reproduced in any form without the written permission
19Y o p y P P y p

M.Alirezaei@iiees.ac.ir

\A


www.mcivil.ir

«
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

s

==Y

A

OpzAp/h

where h = story height e

o

This publication or any part thereof must not be reproduced in any form without the written permission

where h = setory height

-

VPP o

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

\Al


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

«
Meivil-ir

s

198 i

This publication or any part thereof must not be reproduced in any form without the written permission

Wow o S Olyed”
K COR S| PWRCT PR P
prilfe g9 4 9 o)
b o> b

KYAH

Lsly  slaalee 0
285 5k 9,90 glyge Lals
Oy Ol pets b Wgm
el 4 Cup K

Vp

I |
Py 9,4,/ h

¢ P where h = story height

VPP oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

VY


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

@ Fiis,

Fatg>d
%, -Zﬁ-f ;' éﬁé%ﬁs>9w;é@¥%fvgé oEinosss
e<1.6—= (C4= 4 for EBF)
Vp c51ﬁ Qlﬂé‘) DAY
622.6Mp &lp ololy oo Y0

14
P
2,10 0929 iy g ‘__,2.45 Om oS il a8 > o0

M M V
1.6—L<e<26—L =y, <0.0444-1.5¢—~
vV ’ M

P P P

Jelos 5l Jelo plulz & 9 98 e ojle (8l almla sl (Gl Ol Jlade w0
A=C,xA;  (C,= 4 for EBF) ks

Cadyb oyt g Ol Colue (S L &5 Cul 6y dall) 5 sl dlae (i #°
(Foptd Iyl cule) ) adl i

Gl Eoian (5505 4V (5la 5 eolatul @0

This publication or any part thereof must not be reproduced in any form without the written permission

VPV i

S,
iél.e,.;" &
= g = fZﬁ 1. @ N ¢ m? 2
| Nl | (i 195kg = EAAAN N A sl A 0299
° ° ° og

0.09

0.08

o
o
N

o
o
)

o o
o o
O

o
o
@

YP Slee Olygs SS 1o

0.02 Dt el e+

e e

- %

0 0.5 1 15 2 25 3 35 4 45 5
eVP/MP Sg 5 04 2 o Job

This publication or any part thereof must not be reproduced in any form without the written permission
VPA o p y P P y p

M.Alirezaei@iiees.ac.ir

V¥


www.mcivil.ir

L
Meivil-ir

ite: www.M-Alirezaei.com

{ovr .
P g,’(gﬂw@ﬁébmaw et
ot L Yalrad) pamp—

[

0.08
Ya=0.1 76-0.06V,,e/M »

0.02

: L\

e=1.6M,IV, e=2.6M,/V, LikLength,e

1" . This publication or any part thereof must not be reproduced in any form without the written permission

(i

g ..u}, g,’(gﬂw@?ééf@’%f%@é»@“@ﬂw
. [

Experimental Performance of a Shear Link:
W10x33 (A992) e =23" =1.1 M/V,

18- . This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Yo


www.mcivil.ir

«
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

s

{2y

A Expefimenalgl;é_;'forrr'lhance 6f a Flexural Yielding Link:
W12x16 (A36) e =44" =3.4 M,/V,
5 o

<

This publication or any part thereof must nt be rprodced in any form without the written permission

e

5 Tigns yai (SLROMES o Jaslgud®
9 8 S 9o

Al a8 (Br2t,)/2 5l ks 5,8 13 solitul 5,90 a5 olrodisS S 51 K ,o (sligy?
e o LS s 6l g sreadee Vo L 075, plp JBlas oLl slhoassS Co Cuwlis
‘C«.A‘JSA.:.L.A Y L_a'tw);‘fds‘»

/

e ey

u’:l.:.oo..\.l.lfw* >
@,le»"i“-‘#f" ull.e;ﬂo..\.l.lfc,.:iua
ool Nigm i (mdg0 slo (EileS 1 (6,0 ol s 45 Vg yud (> (Lo S o olo 18

This publication or any part thereof must not be reproduced in any form without the written permission
18Y o p y P P y p

M.Alirezaei@iiees.ac.ir

\a4


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

B,
L at.@.;\
g (% 5 o
it (LPooly = EAAN T A oliosss
o g 0o

tet el gWousss o (AP

gy, Jgb =€

233 0lz O,b 93 50 G Oy (2 sl 00iiS S

This publication or any part thereof must not be reproduced in any form without the written permission

@
L at.@.;\
g @o . o
st (LP9oly = EAAN T A ol o299
° o o o9

)0 Dedigr St Ui 2l euliS S g0 Jold v )0 1 Flee (gBouS G (°
Sgad bl Gl Ceans Sy 0 (S O ppa |y il Blee rantil £ 5l S el sla

(it ) 23k € S 16 M/ V, 45 il 43 (1

Jolgs <30 t,, -d/5 oboly +foA olgd 493 b Wigy sla s slp°
Jolgd <52 1, -d/5 oS g ololy /oY s daghy b wige sl sl

Sgd oolatul o aldgyo 5 /AL /oY e aigly b G sl (s

.l 0l 00ld LS Ay dmiie KB )0 398 Lalgs Al

This publication or any part thereof must not be reproduced in any form without the written permission
[y p y P P y pel

M.Alirezaei@iiees.ac.ir

\a%


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

e

(i)

o

&) o0
o Lﬁuz l9oks = CAAN T A bt 099

e<16M,/V,

P2

23 Xgm 5 0 G

d = link depth

t, = link web thickness

Lo 5 b= €

§ § 8§ § S
T 1T T 7T

30t,-d/5 for y, = 0.08 radian

52t,-d/5 for y, = 0.02 radian

b oo, for 0.02 <y, <0.08 radian

This publication or any part thereof must not be reproduced in any form without the written permission

g

e, /% 0, @ L vl 7@::1
(75 193k = EAAN T A s 0099
e ° ° og

bt

0

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

YA


www.mcivil.ir

L
Meivil-ir

V Site: www.M-Alirezaei.com

10V oo

1% u% ool = ZAAR Y A oG 0155

° og

This publication or any part thereof must not be reproduced in any form without the written permission

-
AN T A olilos99
° og

VOA oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

v4


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

e
AN

gf ey 2 oo
el W07 199y = SAAN N A ot Mo0299
!& ?55 o a0 g

(e ) bl 2.6M/ V,< e S5SM/ V, 4 il 4o (Y

oS Conw 31 Sy ol Wism i Jb ey pln VIO alald 4 Slue coisS o S0

3 3 = e - - & L
Ko 5 Jsb Ve (g Ly 2l

26M,/V, < e < 5M,IV,

Lgw i (e 0D )l
el - e 15p 15b; =

b= link flange width

101 sdsio

This publication or any part thereof must not be reproduced in any form without the written permission

FEVEAY 2 "
el W07 199y = SAAN N A ot Mos99
!& ?55 a0 g

This publication or any part thereof must not be reproduced in any form without the written permission

1P+ sovko

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

This publication orany part thereof must not be reproduced in any form without the written permission

U4 ™
H g — inad pabud) 2Bl 1.6M,/ V < e <2.6M,/ V, &5 > o (¥
Link Length=¢
byl g0 2 (gl glroass cous?
4 15b,  15b -}t anleieaysln 1, (M) 5 (1)

16M,/V, < e < 26M,/V,
R 9 Ui Syl

30t,-d/5 for y, = 0.08 radian

52t,-d/5 for y, = 0.02 radian

b s, for 0.02 <y, <0.08 radian
Cnd 0035 a4y 53k 1y € > SMp/ Vp &5 > 0 (P

1wy This publication or any part thereof must not be reproduced in any form without the written permissign

M.Alirezaei@iiees.ac.ir

A


www.mcivil.ir

L
Meivil-ir

V Site: www.M-Alirezaei.com

@iz

(5

e ¥ @’;(%99@% CAAR S A oG 095
Q@gﬁ Amatail

This publication or any part thereof must not be reproduced in any form without the written permission

@iz
()

e : g;(zﬂwé% CAAA L s oBilosss
A

dga o ol 9 JU 4 bouiss o JLait

D9d )18 adeS gz byl b Wi s Ol 9 Jb 4 WearsS S JLail

AgFy 5oy slp g lme G35 by 4 2k )0 0.6AGF, 59y slp (sl s> 0P

Dgd (il g SV by, 4 2yl 0

4 gh (b 398 ke p)lez Ko sl (el Wgn 5 SL 4 oS S JLail
_;r,p_'ﬂjr ol Bo0isS” s 51 o ,a 2 ye adaite e Ay ol o

[—

At

AtFy ]

A‘;Fy ﬁ__

)

!
\

)

by

VPP dois

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

AY


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

B,
{2 ;
o @G% 199k = CAAN 5 A ol N 0299
o o o og

S5 ogd Wigm pui sLrouiSS S bylgs”

Crnns 5 50 b Wigm Hod 4 wiy)lee slel 90 Jlasl e jo 1 ol (gdouiss” S (AP
9 D/2 5l il bhoassS” o nl 51 Sy sl 058 des ol el plad o 5 agler 51 Sy o
5 500 adaie JU 5 slige b T o a5 il 2aF rarkes VY L 0,75, 51 0yl T culies

s 5 Jsb = € el gl sl t,

93 33 Sz Uy (o2 sl 0 0iS S
Bgd dwad OF glis,l pled 43 9 Ol S )b

This publication or any part thereof must not be reproduced in any form without the written permission

B,
L :tq,.;‘
[ W (gﬂ ® (.
_weie (S N9oky = EAAN T A olIA0s59
o o o og

(el sreuisS Conw (@

b 2 ) 2l € S 1.6 M/ V, o o 4 ()

LYY N sS[ZOtW—l(d—th)J
‘ F, 8

w

Y h E : : : :
—<0.64 e = Nointermediate web stiffeners are required.
y

tW
Hnd oy b oihend padand) adl €> L6 M/ V, a5 illo 5 (¥

s gy 5 Jolb 50 (Sloe 00 s 4 sl

5o wilgi ge gl 4 o Jlasl g bl ,d olis )l pled o sl Gleo s0iiS s Jlail #°
Cad ol b 4 gle 00isS e Jlail 0,5 gl Gl 2 0 L g S

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

AY


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

N
{2y P .
W wes i (EE99ly = CAAN T A ol oss9
ARl

Gl bl slajle  Wan g (ol jlee”

5 ghie o5 Sl
bl Jsb 1 Kgw
Kgw 5 Jsb = € NELER LRV ERC

ol L3 390

Sl b o

[RyFyZJ Link

h, = distance between link flange
centroids

P, =0.06

» )

b wSpe 8 e 5 Gy, o
2V Jb ol e glie 4 Glyteas
<48 ks

This publication or any part thereof must not be reproduced in any form without the written permission

VPY oo

{ aﬁ} @ﬂ”&? gjwivzga@ﬂws

This publication or any part thereof must not be reproduced in any form without the written permission

VPA samio

M.Alirezaei@iiees.ac.ir

AY


www.mcivil.ir

L
Meivil-ir

ite: www.M-Alirezaei.com

This publication orany part thereof must not be reproduced in any form without the written permission

VP aio

i (ﬁ@%&% CAAA T A oS 0299
o @ o o

We This publication orany part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

Ad


www.mcivil.ir

NS

L
Meivil-ir

ﬁ 1 Site: www.M-Alirezaei.com

f 3
‘ t&,} g’(gﬂw@ﬁ wbmavﬂ@awﬂgﬂw

adly azdls SV B8, sl sg el iyl g Wigm i i 2B 5

VI Iif57//lllllll|l*7/ Uiz

) . This publication or any part thereof must not be reproduced in any form without the written permission

fotes
[ :ﬁ;‘ &(gﬂ”@f=éWiV§%’@ﬂM”

Codyb 4 Nigy o5 &5 (o ln Gl | g 5 ok ailee g 5 5l )l S
e sskate Gads dged (b (o,5 (Faisd S 33)F S5 50 b eCunl ovgw; 355
Arhn 3l A G edla (3B lajle 5 A6 Sl lp (Sl o S

Sgai (b S 6593 Wigey S sz 1 4RyV,, 9 S5 T wigy 55 sln L2SRyV,

u/t

u/t u/t
u/t u/t

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

AF


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

a \ (g 9@7= tﬁ@@ Qg 7 9@Jﬂ 9299
& - |
(j ﬂﬁ a@ .

Mb/2 Mbl Vbl Pb uIt

‘GTI_%@D un(l:ﬂ )

Mbnvanbr9 25 Wl Gl S oS Syge s

s &y His)lge 9 585 S i Ogiuw

% 1,/1, sl T (hns  izraw
Mb:(],,/L,,H,,,/L,,,J u

Mb/zk Ibr /Lbr
Mbr =\ 5 5 Mult
I,/ L,+1, /L,
295 0,5 a3 ;S 093 S Al 4 azgi b 5 Aisw 5 5l gl 8 sl Sl Alalee priigi b
v 1.5M s old dgdue Jiiie
b Lb
WYY oo This publication or any part thereof must not be reproduced in any form without the written permis;ion

E (j (g “99(1;7= tﬁ&/@’b%@ obiosss
JUasl 5,5 55 9,4 B Jole dsles oidgi b __P
Ve + V5
By =———

sin @

Ul 5,5 53 9 bl Joles aloles criogs b

V. +V,
P, =P, cosf=—1 b
an? ‘ [TIIIT
ad,5 S5 )3 )28 Spgear dip)lee Sl Fgaro
Sty W
for I-Shaped Sections Take V4 =1.25R,V, A4
for Box Sections Take Vi =14R,V, A\
V,, = link nominal shear strength = lesser of V,or 2 M,/ e L
IRE
" JPr This publication or any part thereof must not be reproduced in any f without the written permis;ion

M.Alirezaei@iiees.ac.ir

AY


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

g

()

LN ;‘m ¥ @(Zﬂw@% CAAR S A oG 095
° ° ° og

oYlail o)k

\ Mbr 9 Pbr Slp sl e g{LﬂS‘ %
Cud b (59, 3l aS) S8 Luly)y 53 sl Cuwsy
b (odel Cawsy Kgn w5 US| 3590

e

D gans

3 TARPL o8 6l il prizen
YV Jhl3

s 2 Ao (33,5 15 50 a5 o5l %

WE ™

This publication or any part thereof must not be reproduced in any form without the written permission

SN

Farg>y
¥ 2 ity ¥ (Zﬂ @ &,
o i 99@f= v&fmfvzd; sl slosss

LQJ.:.;)LQA <Ylas! ‘5‘).; Je‘.’a'é & }! ‘5‘453.«3

LATERAL BRACE

ON THIS LINE
e

4 |

VYP oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

AA


www.mcivil.ir

«
Meivil-ir

V Site: www.M-Alirezaei.com

s

This publication or any part thereof must not be reproduced in any form without the written permission

LATERAL BRACE
ON THIS LINE T&B

. Dsefs 00

WF

a3 §e5 gl Fran S5 03 S8 L 5 () Kig2 43S 5 5l (SRl digy 5aF 402k o

This publication or any part thereof must not be reproduced in any form without the written permission
VYA o p y P P y p

M.Alirezaei@iiees.ac.ir

A4


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

SN
(e & c
e N (S 195y = EAAN T A ot 0295
o o o og
W This publication or any part thereof must not be reproduced in any form without the written permission
fa%
i3> B -
wes g (Egols - CAAR N I Nosss
o ° o og
-
"e——(
ol
|
|
ol \
|
|
o_l
o, 1l
=~

Sz ) S 40 i g 1) 3T Al Aty les Blgtes it b ail O lo plazsle
Dgad gs"}l" u'l}“"“’ L o359 6‘)““

This publication or any part thereof must not be reproduced in any form without the written permission

YA+ sdovko

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

i3> &, oo
| el i3k = SAARN T A ol 0455

.\-
B

e —

This publication orany part thereof must not be reproduced in any form without the written permission

VAN sk

S,
iél.e,.;" &
= g = fZﬁ 1. @ N ¢ m? 2
| Nl | (i 195kg = EAAAN N A sl A 0299
° ° ° og

This publication or any part thereof must not be reproduced in any form without the written permission

VAY ok

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

‘ el | @,’KZ%WﬂdMﬂﬁﬁ@o@ﬂm;n

fgz”jx
w @fﬁZUWWdef\lﬁﬁ@o@ﬂﬂww
Vi Vi g > b0
er ey
)90 o Slml 59,8 S Ta> 6l Gl b Lg%
:.)94.3 ,5>|)b .\.3949: ‘SLA).J .b.w,.; )LEJ.S'
/ \ for I-Shaped Sections Take Vy=1.25R,V,
ut u
1 ) e My, ( 1 H for Box Sections Take V= 14R,V,
u
V,, = link nominal shear strength = lesser of V,or2 M,/ e
ult ult
1 ) it My ( 1 I
Sl dib dw bl &5 glosiw b o %
S Ul o3 Sl Ol it b b ol
3903 2 15 0.88 a pud 53 1) HsS Ie (2 (595
WAY oo This publication or any part thereof must not be reproduced in any form without the written permission
fgz”jx

2585 o 53 Oy 4 s Jual
b e Wlsipe bl s buvy 53 Sige
2 Jlasl Sls o o) bl s WS
& 5 Ll Gl Lo gt 43 Nig
Al 13 58 Ogiw

("pinned" connection)...... R=6-7 per 2800

> (*moment" connection)....  R=7.5 per 2800

VAY i

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

ay


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

im_,\

‘ | g’(z “ﬁs(b7= w@/dﬂa%@ obiosss

@8l5 Jsb 5 (555 b i slae ablis) Jaxs 55 0 438,5 ,b5 53 s s>l b el 3 %
dbeam _ dbrace 39‘:' d):us -ﬁm )é
tand sin@

e=x+

| XE ko 53 0 48,5 b 53 Job

& Jises 55 By Uob

LM)LQACbWJJMASML‘;&uAM)LQAMﬁ)ﬂwlﬁ
J,w JL"pJ .b,.oq J.'>|.> )|,o)9:u
L

\
8 . This publication or any part thereof must not be reproduced in any form without the written permission
f WP\ ;
} st A b Gt L yleo ©YLail glo ) L3, 2 (slonko

i yles 45 oy Cul CYLat 1 oladiges

A Single or
HSS Tube Deuble U's

Gusset Plate

t
0]
&
8 ?
7
B
o

- o
‘ o o
# o L i < 4 4 —
S W we |l
' o : i
: || —
: e — !
| -

This publication or any part thereof must not be reproduced in any form without the written permission
VAP v p y P P y pel

M.Alirezaei@iiees.ac.ir

qy


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

@ Fiis,
()

2 3 PN
| Nl | (i 195k = EAAAN N A sl A 0299
| ° 0 ° og

1/8" Shim Plate

s
Double Angles

Double Angles
/. on Each Flange " on Each Flange
s Fillet Welds e Bolts
Gusset Plate Gussgt Plate

w‘é. ]j
L]

This publication or any part thereof must not be reproduced in any form without the written permission

VAY ok
S,
g‘f 5‘-4-;‘5 & -
| Wl (i 95k = SAAN 5 A st 0299
| ° ° ° og
Stiffeners ——= Stiffeners —
- e '\,\ i l,/' . - "
i - - \.\‘\, /’] \"'\,
G!rderj\‘ - Glrdefr—;\‘ .
- - ~,
" Stiffeners —— Stiffeners —|

Gusset Plate -/

Qut-of-Plane
Buckling Bracing

Gusset Plate In-Plane
Buckling Bracing

AN

This publication or any part thereof must not be reproduced in any form without the written permission
VA ok p y P P y p

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

a8 sladlyl; o baud; culs o Sles
Qi eSS -
Juail 3y9 GHiles -

wp)lee ghaie b (Al glaie )3 CunSs

I
Single or
Double L's
SO & ~— Fractura
VRN ~—Gusset Plate
e N,

e

./> -\.
; 5 l:’ : Shear Tab

This publication or any part thereof must not be reproduced in any form without the written permission

VAN i
@ Fiis,
{ aery & o
w1 £ 9oLy = CAAN T A ol oss9 . s PR - R
R i CSgiSs $988 9y tawgi JLail 39 2150

Design procedure using the uniform force method

Sl 2V o gl C Sy (69,08 by, (Thornton, 1991) AISC iladzs elul,ys #
P4=R,F,A,

/

90 4 Olstee 1) Py @ dilge 99, S5 Gllao
Sypar &5 (950 :Vuc S) g el Cwend
S g9y Vi =Y wdbige JEI 5t & pefitane
Jite g 4 5 Jlail busgi § el 8 &)

e

V_+V,=P_sin0 Dydse

P cos &

I P, sin 6

14+ dovko

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

g

Pty
"<y 5. . e
o e 99«@?@%@\1??5%94%09/99

2é Ojgam & g9y He =) 0500 pradi Coand
Dgdge Jiia i ) peiiee O g

P.=R, FyAg/ 50 4 Olysee 1) Py (Bl dilga 509, S5 Sillaott

<$== sl ojle o oYlal uUOﬁi) VPP a,u #
P . ) X .
i F0% 9«55:9 &8 amlma lp by, Sz (oYl

ol 00903 a1l ot g yui ym Oy)lge

14 This publication or any part thereof must not be reproduced in any form without the written permission

SN

Farg>y
¥ 2 ity ¥ ”Zﬂ @ &,
o e 99&f= cﬂ&f@fﬂfvzﬁoﬂwﬂwgs

col depth

. & -
e, oo ., 02,00 909, JS& Billase
‘e ~line of 7
| restraint

o—ftan0 =e, tan0 —e, (1)

7S diag breg

832
‘-Q

o r=\la+ef+(p+ef ()
lgg
Y > Hb=(ﬁjp (3)
ganﬁ r
VLT -e
| rf: L ) HiAy r
1

\ ~ ﬁ]
v.=| 2P (s
\?/2401"” ‘ ( ()

e 1
: ,u of horiz | weld

Symbols for _. @ |, a H :(e

eq eq

connection design horiz._wetd we

Tength

1y This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir



www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

SN
! s 5 i 099w=v@¢@¥\1;%@o@409/99

£ col

ad plSke ol =
JLat Gy sy » ey,
dalg gpg, JK& Oja

:é,g

H
/S .
Vb¢ Force diagram at gusset plate
H+A b .
——— ‘T— . C beam
w.p.
1y This publication or any part thereof must not be reproduced in any form without the written permission
S,
f 01-4-;‘
| Wl gﬁ%sme cﬂwﬂpﬁ,ﬂ@o@ﬂﬂm)a
. . 5 . .« - .- . . . . .
el 25 JSB wiile 4y 3 13 5 O 59) 2 g e LTl uizeen
o ,Jljslm Q?!JL S ) Gml.a).u GI97e (S9 ) Ab T)é "y
Force diagram at column
| Force diagram at beam
I/C £ col
. ’ B 5
RCENS
W4p,\ + + 74. &
+ o+
|+ +
Ap % |Rb+\g Ap+Ho A +(H-H,) }+ + %o HAp
—_—— + + —d B I ————
++v Beam € =A, . R v
+ o+ Rp*% } + o+
+ + l+ +
| A
| | ~
(from brace
below)
1 This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

av


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

oK

ey o ” . . .

g Ry gé,ggo”@; AN A oCoasss (W) (500 Jado Joxo 30 yigo (236 dwlone
!&' ?}@5 il A

Dy ealanwl 25959 N9 )" Y’a.‘.c as ol &5’1)15 N 6Lb)3.a‘)h' )’ us;_ W)L).aa Oy
Whitmore’s Width, (a) for a Welded and (b) for a Bolted Gusset Plate

WWhitmore =b+2tan30" x Lw WWhitmore =b+2tan30° x Lbc
He% &9 . ot sl
Ger st TTE @ ot o os

Wisnitmore
5y 4585 i 5 e s s ool b

(a) (b)

This publication or any part thereof must not be reproduced in any form without the written permission

Only this shaded
area is used in design

@ Fiis,

%Y o
(e M (S I9oly = CAAN S A sls 0299
!&' ?}@’5 ° o o o9

Sgdua umtd y 5 adal) 5 Ll 5,9 Cualdes W oy 51 aag

W 9 JLRFD @b]c 02’5) P &a,LB.« QLQU &:Aé_)a& ¢y=0.9 €89 Caldes t oS
Al T ol 39 pabed 55 Fy oo aig)len slel Jome 50 (39 20
WDl e Casdy 5l 93 (G yieS gl aF AES (g9,

Gl jloma ol o9y o slade (plhF e g ga> SV g, 0 RIFAG ply ©

Q

S99 aiylee 4 wilgtan w5 s9 STa> plp

T
t= r —  LRFD
LB (¢yF ! Wj

ts 0.6T,

t= —  ASD
ipr,Wi

This publication or any part thereof must not be reproduced in any form without the written permission

147 usis

M.Alirezaei@iiees.ac.ir

aA


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

| ) ;' @gj(?j losly= EAANN b ooosss
e Conm F-A-Y-Ve an gdo B B S Sl G cwls i gl p 1SS <
2y Sjge g gu SV ) 4 ()b sl (AY)

0.64, F,
¢R, =0.75 U, . F,A,, +min (16-9-2-10)
" e 0.64,,F,

lave A5 b9y 4 (b sln AY (lalg o8 Sonea o
R, =03A4,F, +0.54,F, (4-10-1-10)

Ap i hp o ghaie ghaw Agy (285 alls glaie Ay (30 all> gl A, o 0 &5
b o5 mie8 s Ups 9 G cov (alls alaie gl Ay (535 cod (@l ghaie o
Olgie 4 (gl higo wty)len Sl glp o5 098 Gaa 08O Se Vo-R-Y-N e SO 4 dxg

This publication or any part thereof must not be reproduced in any form without the written permission
14Y s p y P P y p

%_ s 5" Qi{?jﬁw({fvjé SAANTA oG9
Jsbo 09 S5 38 atpylan 39 (65180 byl CliS Sty B9 el (yean (sl aiSS
IS8 0 a5 et b e edaw U 2t alold foged Blod L) oy)lee (sleail Jald 35 o0uid adas
Ol GAY apd g oad i S i o aaly e b gt S plgie 4 Sl 0ad 0dls (Lt 5
As recommended by ) 0sd a3 3 Jlai jo azie 3o (gl /A g axie gzl (sl VY
, w-(Astaneh-Asl [1998] and Brown, 1988
Sudib gl gl Gy ilad cudb
1522 ead adF Gl 0wl s)lad
: in Compression / l_, e U”g‘ﬁj &la..:; )‘:.Laa J.;::Lg s
I —][ il Sl g 20 4 axg

S/

Longest Gusset __|
1" Strip Column

W=Whitmore’s Width
t= Gusset Thickness
L= Length of Gusset Column

! 1xt3 .
12
= |== |- = _—_-03xt
r \/; 1xt 12

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

19


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

Glad cdb e glp
el les By wsile et
S Jole ogie piim Jsb
S 438, 1 18 Gl oy ISl
bogie 5l plyige 1) ok R
50 odd eob olis sl sk (5,5

e sl 1A gy, JSS
.0)5.{ @a.&gm),‘:ﬁ

Lgl + ng + Lg3
3

Gusset Plate Average Length Determination for Buckling

194 This publication or any part thereof must not be reproduced in any form without the written permission

(Jte

3.24m: wlos Jsbo
3.24m: il sl
IPE 18 5 shi.

2 IPE 22 : 5 glois
2 UPA 10 : sil; ghaic

Il 358 cwlbrs ply das t iz olﬂ alols
Adlae 5V plp o5180s (>l (5905 Sl 50 15 (697 S5 liwe —(6 e pS i) lee 45

el o alomil gl b ialesT b S S s EBO g 20l g3

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

S,

2UPA10: A, =218cm’ r,=3.352cm
P =F,R, 4, =2400x1.2(21.8cm” )= 62780kg

&=

]=45821cm bk sl

£y

K _05x45821 _ o035 471 | £ — 136 ruwessmicno g _| 6587 |p
r 3.352 Fy y

2
F="E_4s X 130058 o p _1892x21.8=41250kg
A cm cm T

eb=ﬂ=§=9cm , ec=dc=£=llcm e & 8y9 b
2 2 2 2
0 =45° a—ftanf =e, tanb—e, ) a, i
b c ) B

- a—ﬁtan(45°)=9tan(45°)—11 = a=p-2

- a=15cm = ﬂ:l']cm ‘05.&‘5»)153)0 o=15 Cm)!&a@,‘w‘sbf

') This publication or any part thereof must not be reproduced in any form without the written permission

S,

| el @;’};'fv-“\wexfeei;«jf:sv‘"‘»)
r=yla+e ) +(B+e, )} =y(15+11F +(17+9) =36.77cm

| o3 e 3
H, = 62780—2M_ _ 25600 ke e 4 B
36.77 cm

v, = 62780—<M_ _15360kg
36.77 cm

V. =62780— L™ _ 39000 kg st 4 g
36.77 cm

11cm
H. =62780—" 18700k
‘ 36.77 cm g A, =8000kg

Jooz Bebo Wb 4B hgx amy JBlas Y-Y--Y-1 0 an b anlee 4 359 Gher b
Gobo aled jolani odigd fate asdad o 355U Caalies Gl aals b 5l ogd aad Y-A-Y-0
S 5o S 50 yarlee # Lo o Cansl jracilis /0 il gz am Jilas Jgaz ol

YoV dnis

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

ﬁ Site: www.M-Alirezaei.com

C?
CHP

) y (gﬂw@? éwf%@é olossy

Dpdae et ) Sgar QYo () 9 Y9z Caaglie Jlade T-A-Y-1 e Joar wazgi b
gR, = 0.75(0.707x 0.6 x 0.6 x 4200) = 800 ~=

cm
4l = £ =@78.5 = [,~20cm
R, 800

¢R, =0.75 U, F, A, +min
0.64,F,

C10.6x2%x20xtx3700
=0.75/1x3700x10x¢+ min =62780kg = . =0.8cn
0.6x2x20x¢x2400
use t=1cm 3 o
iJlail 39 ,li8 cod b S8
Winimmore =0 +21tan30° x L =10+2tan30° x22.5cm =36 cm

Fragiils YV Jolae 3)9 00dd o Cramd )0 (9am Jolae Jobo (gums apdlal JSG Gillas #
ol 00 dpogi VY il Jolae 92w ool sl g0 Jsbo cuapd 5din s

This publication or any part thereof must not be reproduced in any form without the written permission

Yo¥ oo

s
(i

M.\ @ﬁ(zﬂ”@f‘: éwfﬁ’iﬂé p@;ﬂoﬂw

This publication or any part thereof must not be reproduced in any form without the written permission
PR p y p P! Y pe

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

b’ o
v Y i
w1 £ 9oly = EAAN Y - 0
~ g o o og

1. 1.2(21.
pot 19 osgem o M _12213) e
Ji2o V2 0.289
£y
Page48 subject10 _ F,
selfbjed 0, F_=]0.658" |F,
2
k
F="E _ps50 58 p —1618 %€
cm cm
=  Gussetcapacity: (1.0(36)1618)=58260kg > P, = 41250 Ok
Vo8 oo This publication or any part thereof must not be reproduced in any form without the written permission
fg’f;’j**\

et 4 Jlail 39 il @

I,=(30-2.5,,)=275cm

H, _ 25600kg ke [

1 2 IW) (27 Scm) 65 om? (X COmponent)
_ V, _ 15360kg . kg

2(lw) (27 5 cm) cm? (y Component)

cm

kg kg kg
f = \/(465 ] (280 szj =540 —=- (resultant)

YoP oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

ﬁﬁlte: www.M-Alirezaei.com

L
Meivil-ir

O
()

I

AP = = s
s iP5k = SAAN 5 A st 0299

K
OR, =0.75(0.6x4200)a, = 18900, & = 4 =L~ _03cm
cm ¢R,

a, = % =£=0.4cm
0.707  0.707

Jate dald 0 2550 Calied G ls (Bl 5l 09D el Y-AV-1 0 oz Gl il aBgS gz omy Jih>
Sl o8 ply Reciile ) Culid b ai)les Gy sl hex wm Ji> Jsaxr ool Gebo iled 5ol eaigd

o

IPEI80 15 ol . cxdgn ek ]S
ForIPE180: ¢, =053cm , k=17cm > ° ™29 el S8

N=I[,=275cm , R=V,=15360kg
Y SPRLISIVES C KU o T U TRV V- W SRUDUWE U iy Jol g

R _ 15360kg _912 kg2 < F, = 2400 kg2
tW(N+ 2.5k) 0.53 cm(27.5 cm+2.5x% 1.7) cm cm

Al ;3 4 39 o9 (b il 4 38 S (b iggte 4 359 Sher b #

Ok

This publication or any part thereof must not be reproduced in any form without the written permission

YoV unis
!§. ";? ”Z//’ (9734(%(5/%—-*_)41/”5'“/5{,;% slodlosss JL‘:‘ ag}?
H oYlail gly b @20 S FY-V-AY-Ye 0 b @
’ Ko o9 cyle, 4t 2S5 2t Jilao alold gme on sloniylge
\\ Lgph D L?'}E Uies> G‘ﬁ a5t
R il azys 8o B Y o (381 b oty e aysly

L Line oftrl O (golaiilyd el azjpo o 5l 2in o ¥ 5l 28 (glily; #
Restraint el

el 00 ooy Hlad Jlasl calisee slpadl> goms slaadlal o #

Job 5l ey el O U VD sl )5 & B aiy)lee Jobo
D9 1l g9, JK& atile 4 5L 9,90 g

Ly L, =L, +(2.5...5cm)

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

iﬁ‘/ Site: www.M-Alirezaei.com

L
Meivil-ir

@22 b 4l and sl p Jlail Sldsa

N0

iC I
o b sl el i
; Ls |La
Le ' : "2’,’{: ”
Al A
v ! -
N - Ls

(a) (b)
@dcaa) Leb Ly 9 B g Az Jlail 3,9 (b sl 5l 9,90 sla el )y #

This publication or any part thereof must not be reproduced in any form without the written permission
YA unis

@ Fiis,

Gusset - .. .@: . - B imimimimemoimomoam s k.-
Plate Wérl
Pqint

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

@ Fiis,
{ QI.(,:% en fae - a & > *
! L anfe W a s .
sl SlEL S DB L S el 6 L L
- - e
1 LG 1
I A Z
i D P
-V - JB’ - -
Weork
Paint
One '
L3
' B —
Brace | |
" This publication or any part thereof must not be reproduced in any form without the written permission

SEN,
Fargs>y s g
S | b o b Yol
\ “« ra »la o
LN /i
b 1
6 Y ¥ L,
7 B Lpgh L2
A /: J Lpgn | Ly
. /
D ¥ ‘
e 1 L3
¥ ==
v !
-1 5 f" ....... -
Woprk
Point
; —Ls
: One
: Gusset Brace
or
' Plate
: 3,0 (B ot b Ghas (858 o
1
"y This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir



www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

@ Fiis,
{ sery 5 i . f, & s fen
e | ol AT A oG 3,18 (AW yoiuws 9 i b Jhod ks VSl
!&, ?}%’5 o o o og
. C L L4
First RPN Bt el
Reentrant ' W
Corner Is }
on the I
Beam and :
Column i
7y 1
gt il | B L L
A [
A f Ly 4
: — Y '
D ' 1
i D y
_7_ "'G‘ R J
Work
Point
) "L,
: Gusset One
i Plate or Brace
1
1
"e This publication or any part thereof must not be reproduced in any form without the written permission
@ Fiis,
{ sery 5 - N v h A fes a -
s § ol AN oGt 0,10 (S i b s bas (9 Jlail (Fdl>
!&, ?}%’5 o o o og
First ‘
Reentrant ; )
Corner Is i Work Point
on the
Beam
Nz Y R/
Grind transition
smooth, no sharp cut
allowed, typical.
"e This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

First Reentrant
Corner Is on the
Beam

‘Work Point

Dgdid 04y 1 jui s yguas
,I
z P
7 7
// ., w’
75 o N
’, ’ S
’
o b d It L5 \:\
N7 /,// NS WD
& e . > C=00 N
/\ N - N
v

Y10 oo

This publication orany part thereof must not be reproduced in any form without the written permission

é)‘dﬁ ,_é)&' x;f tg '_;1.05' ko co)y?a JW‘ dedl

Work Point

First Reentrant Corner

Is on the Centerline of
the Beam

Y1? oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

SEN,
()

° og

. 8 [
| s ;' g}fv‘%w&?a&b@%‘u&&ﬂwﬂa{w

top gusset plate,
see Figure 2.2(e

For dimensions of

)

ety

This publication or any part thereof must not be reproduced in any form without the written permission

Ly
!;, ’;‘?"z’ 4]

YVY unis
@ Fiis,
ey o :
ool = CAAR G A ol 0259

° og

Dgdes emad ) e (3y9 slaad b o)lee alsy) Oy 5 O (sbils; Jlada

a, =tan™ L—2 (2)

Ap 0 g oy bl cud g
a0 ¥ pashe Lo wgd calsal

Al andle v

ML

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

i

L
Meivil-ir

Site: www.M-Alirezaei.com

@ Fiis,

(o

Y 2 = =
e iP5k = SAAN 5 A st 0299
!&, E@’-’ GG G g

5 Dy et ) Dy Wia 5 Wiyl
W, = a+§+(Lb +L,, )tanoc1 =W, +L,, tanq, (3)

W,, = a+g+(Lb +Lgph)tana2 =W,+L,,tana, (4)

W, = (2a +b)+ (Lb +L,, )tan o,
+ (Lb +Lgph)tan a, (6)

" This publication or any part thereof must not be reproduced in any form without the written permission

O
f °'+’.°‘= 5 - .
o B (=AM ool s59 LgGL; B g A acnlxe

ool loymall 4 e b glojen ©jge @ b g gt b e b Gled (558 Lo abli
e R ) el Oy (S 3)9 (258 9 Oy 9 Oy (Sl (o9t 9 T o iplen d Ao
A8 5 |y et (988 Lo abli e Wil ge 398 sl Rl

W Sl 00 gaw adll S Gillae |y Line2 g Linel o g0 b yal)ly iy a3 (gl %
©)38 e gt g Ohe (208 Ja> O aladi 1 g 09y wiy)lge Sloal yy 9ges Linel #
9,080 el 0aud als las JSS jo a5 A adaiii 5l g 0093 ay,lewe Sluial yy 04 Line2 #

widloe et (3es aai C 8 3es aai D #

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

YYe


www.mcivil.ir

i

L
Meivil-ir

Site: www.M-Alirezaei.com

o

Clsin(6)cos(6)

y

Wpi/cos(6)

Lo

| I beam flange

YY) i

U= Cl - C2 (7) W,n projection line to
l column flange
e ‘
Line2 Pl
it 4 Point a
T
DIsin*(6) Dsin
& |
Y
lez/[sin(e) tan(0)]
| IO I B _| I, SO Y....|=e
i We,
I Wp, /sin(6)
— W, projection line to :

This publication or any part thereof must not be reproduced in any form without the written permission

aQ

«

W .
C = Pl 8 if
1 sin(@)cos(@) " cos(@) ( ) - if
D w, i
C. - P2 9 if
> sin?(9) " sin(6)tan(@) ©)
Line 1 :_E_{ ;EJ
‘C/sin(e)zos(e) S

Wi1/cos(6)

e

U>0
U<0

el Gt 50 abolis alads
aol 43 50 abolds aladi

U =0 <ol oy g 55 )0 oblis abais

W projection line to
column flange

6)‘;5

ori Projection line to
beam flange

Bk
S

W, /sin(6)

Point a

YYY i

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

ﬁﬁlte: www.M-Alirezaei.com

Meivil-ir

Al i 0 (I Al 389 Lg ULy B g A dnulona
L =(2a+b)cos(@) (1) I )
Ly=—F72— 13
L L,
L _[%)Sm(emz) 1) | a+a)
cosla, D W
: B= 2__c (14
2 = tan(9) ’ sin(0) 14)
Lopn — Ly - //;i ba L, = (2a +b)sin(0) (15)
AN\ Li=B+L,~L, (16)
L <7 N
v Ly=L;tan(@—c,)  (17)
A ,'.A,/-‘Zr‘l Ry = A=L+L,-L, (1 8)
RN i~
P o ._.-'}L ? ............ bomobomom -\First Reentrant Corner
Wi;)rk is on the Beam
Point
{ B B Mz L
VYT stonio This publication or any part thereof must not be reproduced in any form without the written permission

Q:{gﬂiﬁﬁ}m@—%) (19)

cos(a,)

on Ly
{ }cos 6-a,) (20)
cos al

= (Za +b sm 0 21
Z/(Q)—D (22)
(2a +b)cos( ) (23)

L2 =A+L,—L,  (24)

L,=L, tan(90° -0 —az) (25)
B=L,+L,—L,  (26)

A=Ctan(0)+

b L
L— k3
Ork|
Pojnt
Gusset
Plate
YYY dsin

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

V Site: www.M-Alirezaei.com

«
Meivil-ir

e Y
(1P S . “ "
‘@%ﬁ' Phoskg- Ak  ~ .i.wkb,:.n,,g,auawawumgL(,GLl‘B,Aa.,..»bu

S el g b e b Ghed L ablis (gl 00l S Ly 5l (S (lgtes joliie cal sl

I’%‘

: i Ls L
First Reentrant i > 4
Corner (Line of N
Restraint) is on the g
Beam and Column §
Flange :
A A
Le y L1
A '
A
L
y A\
A
D
- V -
e This publication or any part thereof must not be reproduced in any form without the written permission

1]
|
|
|
i
i
i
i
.
<) H P2
= Ll semrwvag:=-m 1= - = | ARV TEREIETEEES 5
Column: W8 Column: W38 Column: W8
Angle 6 = 60 degrees Angle 6 = 45 degrees Angle 8 = 30 degrees

/ Ha
| 3R Waa s £y 223 AE SAnLERas §adpn £ |"Ep FpERREr R eg SEN R np ey v
Beam: W24 Beam: W24 Beam: W24
Column: W16 Column: W16 Column: W16
Angle 6 = 60 degrees Angle 6 =45 degrees Angle 8 = 30 degrees

This publication or any part thereof must not be reproduced in any form without the written permission

YYP oo

M.Alirezaei@iiees.ac.ir

Y


www.mcivil.ir

ﬁ Site: www.M-Alirezaei.com

L
Meivil-ir

S,

fore

‘ el | @’(ZUW@ =wvﬂﬂgﬁ’5@5@uﬂow

Wyl Jlail Sl e &l cgear Slpdliay Wiz

Continuity Plates if Required

3 Sides

Cover Plate

; \
Nh?égaFlange Bucsz |n%’|w 2t gl U"’; )L” )° 2 ‘S)LJ Sl C) e ©29% 009° UJ’

ane of Gusset

Plates Shop-Welded to Flanges J-'L‘ s ouile

Slotted Plates
(Web Plate Is Optional)

Collector Beam

3 Sides
Bolts (See Note 2)

49_
(See Note 3) Fﬁ%

Floor /
Z]

Gusset Plate (See Note 1)

Ot Jb s e glaie

Slotted Plate, Top & Bottom (See Note 7)

Bolts (See Note 2)

Lap Plate (See Note 8)

YYY i

This publication or any part thereof must not be reproduced in any form without the written permission

S,

()

el W1 (Z ”99@ - wv@«ﬂ,ﬂg@ oEinosss

Continuity Plates if Required
N

3 Sides S~ >

Cover Plate

Double Angles, Short Legs Back-to-Back
(Brace Buckles in Plane)

< 4 Sides
/\ Reinforcing Plate (See Note 4)

Bolts (See Note 2)
Gusset Plate (See Note 1)

Slotted Plate, Top & Bottom (See Note 7)

Floor —1

Collector Beam
3 Sides
Bolts (See Note 2)

(See Note 3)M i || Brace

Erection Aid (e.qg., Bolt)

""""" =]
"""""""""" T st g0 i lee alaie

\C7—< 3 Sides

Bolts (See Note 2)

Lap Plate (See Note 8)
4 Sides

3 Sides

Welded

YYA oo

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir

\RRS


www.mcivil.ir

V Site: www.M-Alirezaei.com

L
Meivil-ir

O
vy o

° og

Y = = s
B e i P55l = CAAA S A ol 0299

Continuity Plates if Required
N

N
3 Sides »——

Cover Plate

HSS or Pipe Bracing

el 2t alold (35,5 15 10 4 5l anoe ) amie 9 e (5B

959 Jg‘tia auile
Reinforcing Plates (See Note 4)

Gusset Plate (See Note 1) 1
l

1-Inch Thick, Compressible Material on
Both Sides of the Gusset Plate

Slotted Plate, Top & Bottom (See Note 7)

Floor —JZ

Collector Beam

Bolts (See Note 2)

(See Note 3) | —I>

|

\!’ <3 sides

——
Bolts (See Note 2)

Lap Plate (See Note 8)

Lgpn (See Note 5)

YA oo

This publication or any part thereof must not be reproduced in any form without the written permission

e

(Y o

Y &

° og

y = =
lools = EAAN T A ol 099

Stiffeners Required

Vertical Stiffener
(Same Thickness as
the Gusset Plate)

Bolts (See Note 2)

Extended Shear
Tab (See Note 11)

P

3 ol ety 5l e JU (sl Sl e eopin Bt g ol &1 Jlail 39 o8 il o

Do ooliatl 0uiiS e
Reinforcing Plates (See Note 4)

Gusset Plate (See Note 1) @

HSS or Pipe Bracing

1-Inch Thick, Compressible Material on
Both Sides of the Gusset Plate

i
3 sides>—~ i
& = Ii Slotted Plate, Top & Bottom (See Note 7)
over Plate i § ;
Floor > 3
L -
—_ :‘ 2
Collector Beam I;’E
; AN :
3 Sides >— ;.P 7 3 Sides

!

-
P
P
e
/

Erection Aid g
(e.g., Bolt) (See Note 6)

Bolts (See Note 2)
Lap Plate (See Note 8)

> 4 Sides
Lgpn (See Note 5)

This publication or any part thereof must not be reproduced in any form without the written permission

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

V Site: www.M-Alirezaei.com

-é,a:) Oéu:ad‘ meéj‘ LQM)LQA J”u Q),}’ﬁJ’“JJ Q)’-\:} xJ_)LP )é

N

Stiffener Plates Required \

Floor _/ \ : /

|« \ 2 // |- Gusset Plate (See Note 1)
Beam J S

Reinforcing Plates (See Note 4)

HSS or Pipe Bracing
Erection Aid (e.g., Bolt)

(See Note 8)

See Note 13
for Gusset
Bracing

Lgph (See Note 5)

This publication or any part thereof must not be reproduced in any form without the written permission
" A p y P P y p

SEN,

Ogw b o Jlail axde ol

NEY

@
=

S

SRS t) Sl oio.aﬁ) el 9o

Work
Point

Shear
Key if
Needed

e

This publication or any part thereof must not be reproduced in any form without the written permission
YPY i p y P P y p

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

L
Meivil-ir

iﬁ‘/ Site: www.M-Alirezaei.com

(s

“we ) st AN N oot
!&i??/’-’ ¢ o o og
Sl D=0 )‘:.\.a.a as ij O..\_! b wrdlae J—j aule &9 olayl Oyt Jag‘,)

il

This publication or any part thereof must not be reproduced in any form without the written permission
YPY o p y P P y p

P
'?/3‘199&7 = EAAAN T A sl 0499
s Ll

o |-

(0uisS s Lasgd) 098 (5565 5l il 5 Cond wgllan ot g 41 3)9 slaad uileS

L
—eéz £=222 Astaneh - Asl
t 4\ F,

=
« PRTSLO o

b

, sy

This publication or any part thereof must not be reproduced in any form without the written permission

bl

M.Alirezaei@iiees.ac.ir


www.mcivil.ir

