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* Specifications for Structural Steel Buildings; AISC 360-xx
* Seismic Provisions for Structural Steel Buildings; AISC 341-xx

* Prequalified Connections for Special and Intermediate Steel Moment Frames for
Seismic Applications; ANSI/AISC 358-xx

* Minimum Design Loads for Buildings and Other Structures; SEI/ASCE 7-xx

:
g’

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

2+ WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Seismic Provisions ifi
for Structural Steel Buildings Prequalified
Connections
for Special and Intermediate
Steel Moment Frames for
Seismic Apphcations,

including Supplement No 1

Specification for Structural Steel
Buildings (ANSI/AISC 360-22)

Seismic Provisions for Structural Steel

Buildings (ANSI/AISC 341-16) Prequalified Connections for Special and
Intermediate Steel Moment Frames for Seismic
Applications (ANSI/AISC 358-16)
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Design Code
Mutti-Response Case Design
Framing Type

Seismic Design Category
Importance Factor

Design System Rho

Design System Sds

— AISC 260-16 «—
AISC 260-10 —

C——

AISC 360-05
AISC LRFD 93
AISC ASD 89
AS 4100-19%8
BS 5550-2000
C5A 516-14

De39 B s P cett™ e rocode 3-2005

IS 800:2007
kalian NTC 2018
talian NTC 2008
KBC 2016

KBC 2009

NZS 34041957
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Metal Handbook of the American Society for Metals (ASM 1964) defines:

ductility" as "the ability of a material to deform plastically without fracture." "Brittleness," on the
other hand, is the "quality of a material that leads to crack propagation without plastic deformations

s w95 5 3 Olisabl sl s b elias 31 03zl b

23 38 cslio iyl S5 sl Ly (s IS 03
9 o3liiwl iy JSb wllas LS

ol nglio 5 st 1510k Slaslas J,uS 4 Cghrs Goes 455 o Cummas (sl0) ) i bild

@ cwl ! Ylasl g Lacl Glsse sancwls dacl 9,0 cladse o5 Sae il o dludas s Juad (ol
J.Q'st U'l"’l; |) )BJ.\)}G J)il.o.c AJ)J) ﬁ'ﬁ)é J?é{@b&'bvumul.obu 3)[.«:4;‘5990

\ YV dxbo Th|s publlcatlon orany part thereofmust not be reproduced inany form W|thout the written permission j

:2'5 WebSite: www.M-Alirezaei.com
) Telegram: @AlirezaeiChannel

$3¥g8 o5lw (21 b slaghy,

9 )Lv |).4 0”9) )l olazl sL_,\ABlM S>> LsLﬁg,Jb ul.ol)“ U“"°l’ LS‘)-’ o> P.ﬁ.) o \-Y-Y-\-1- o G,A.b
o)lal )90 39, 93 Olojea (6,801 4 we3¥ss 5l G Lo oS w3gr Jsd B slee caaglie gy b ceslie

s Jgd B

Jyjy,ﬁwglﬂ.og)la ‘)aowj)l.e,u Pﬁsw‘\fuwl),g)g

(e st i i)

o Coglie (ghg,
(ASD ,Lais! 4)

Ceoglilo g b culpo g,
(LRFD ,Laisl 4)

R
7 = [Ra =2Zy:0Qi] @Ry = [Ry = Zy:Qi]

\ ¥ axin Th|s publlcatlon orany part [hereofmust not be reproduced in any form W|thout the written permission

M.Alirezaei@iau-malayer.ac.ir



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Email:

’;e,'; WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

S ASD Olgie cos 56 o S ol 0b3 Lo olaws! Gy ,o cglie Juds 4 o aF Slwe i (39,
09) 6l po 0 slasb 51 (b slagias Ghay ool o3 abboe ol (b slaghs, o 5eed Sl gh
Al a5 prolie b 5 05 dlons s ) 35 5> Slaaly olSe Ul S & blin 55 (5
et bl 5o &5l sadon eslitul G mlae o lassle sl Ghes ool 3o 04 das ,3 33 5 (o
awslis s Y e Sl 0338 555 G DY b Glaghy, b dacesgase 9 YK ook
slacaabd pac b (la)l) (2 sldsle (wlos sl 0Ll Oluabl oo Sl esliul Glrs Gl (o) 02
Wl 039 Caliseo

Loas 3 pul 0blb Ole (b olyie 4 pas Zove a2 Giulns (ASD) slxe cuglio o) dwpe L5 @
09 S0 & Lolis g b ax ST (B, cpl o sl ead sbul GlasbonT Las Cole 5 e slagiul g
obes alie ds gblis ol b b dunlns 090 Lol W5)ld Hgua — Slxe i a8 o) b dlde - oo
sl LOT Jlel 0g5s 9 Olebl ol s )5 Gl 9 0345 53> DY

10 | Design System Cd
» 11 | Design Provision
12 | Analysis Method
13 | Second Order Method
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AISC 341-16:

Structural steel used in the seismic force-resisting system (SFRS) shall satisfy the requirements of Specification
Section A3.l, except as modified in these Provisions. The specified minimum yield stress of structural steel to be
used for members in which inelastic behavior is expected shall not exceed 50 ksi (345 MPa) for systems defined in
Chapters E, F, G and H, except that for systems defined in Sections El, FI, GI, HI and H4, thIS limit shall not,

exceed 55 ksi (380 MPa). l'g\\ /
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Application

Hot-rolled structural shapes and bars:

« ASTM A36/A36M

+ ASTM A36/A36M

+ ASTM A992/A992M

+ ASTM A572/A572M Gr. 50 (345) or 55 (380)

« ASTM A913/A913M Gr. 50 (345), 60 (415), 65 (450), or 70 (485)

+ ASTM A588/A588M

+ ASTM A1043/A1043M Gr. 50 (345)

« ASTM A529 Gr. 50 (345)

« ASTM A529 Gr. 55 (380)

Hollow structural sections (HSS):

+ ASTM A500/A500M Gr. B

+ ASTM A500/A500M Gr. C

+ ASTM A501/A501M

+ ASTM A53/A53M

+ ASTM A1085/A1085M

Plates, Strips and Sheets:

+ ASTM A36/A36M

+ ASTM A1043/A1043M Gr. 36 (250)

+ ASTM A1011/A1011M HSLAS Gr. 55 (380)

* ASTM A572/A572M Gr. 42 (290)

* ASTM A572/A572M Gr. 50 (345), Gr. 55 (380)
+ ASTM A572/A572M Gr. 50 (345), Gr. 55 (380)
* ASTM A1043/A1043M Gr. 50 (345)

Steel Reinforcement:

+ ASTM A615/A615M Gr. 60 (420)

+ ASTM A615/A615M Gr. 75 (520) and Gr. 80 (550)
+ ASTM A706/A706M Gr. 60 (420) and Gr. 80 (550)
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Example: SCBF Brace and Brace Connection

iyl gale > yb oy

Moo slasl oS5 ulalyy (>l 5L 5500 Ciaglia

| Slbiul oluol s il sla )b majs g pited oo

| Ogds Cymets YA« +
|

y p—o.LWJ w Jﬁ‘.\? Q»L...vl)J .A.u)l.e(o f‘).’o g.,.ojLM

| S Cynd

T'f' Axiw Th|s publlcatlon orany part [herenfmust not be reproduced in any form W|thout the written permlssmn

M.Alirezaei@iau-malayer.ac.ir

12



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Email:

2 WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

solee Jlasl (b sln o7 Sl 950 Sueglie
Q}m‘sn gooey) ¥} )Ua.:.)‘ 3,90 ’AA-MAS )5|A> uJLMJ‘)J

e >k

Fu ole s Bl ol g (ob 2 >k cunglie

el 5y b

5 Fy ool 15 Bl Golalyy 355 (> Conglio
G dlas Fy ales s

B Sip g Al gl ,0 CuSS 1S

sl G5 g RyFy Sl 8550 s 5 bl
syl RiFy et 5590

YO dxbo Th|s publlcatlon orany part thereofmust not be reproduced inany form W|thout the written permlssmn

2% WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

WL;)L;AL;,.J]‘Z QT).)JO.)};RCfC’ f‘f&)m‘ )98 6)@&3&)%' )90 d)mﬂ(?
Jr3lia s V/E ol JISlla 00 51,205 5 s5bacn (5)Lid dumin 25 b (sl sl Sk ool > Coman
el blisen slael o 53 b ol el 518 sl 55 0315 1/ s Sl B+ 51 i
R" & — 6)&3%
1.4 f;;’ < 50 MPa‘5|).3
1.2 f;;’ > 50 MPa‘_gbg

).3|).39 ] 6‘4;‘9.2»:' 349.“ dasuin 6)[.&& oS rfC, ol ) 4{039.3 RCfC, ).31).3 O Ll 90 G)U&é ui'uﬁ'
wl&w‘ S G)W&Jh)mlb)yé)m&ﬁw 5

AISC 341-22:

For composite members or adjoining members, as applicable, whose nominal strength is a function of concrete
compressive strength, f', the expected strength of an element shall be determined from the expected concrete
compressive strength, R f'. Rc is the factor to account for the expected strength of concrete as provided in

Table A3.2.
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Demand Critical ) sbj;,) Sl slajis>
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Welds designated as demand critical shall be
made with filler metals meeting the requirements

All welds used in members and connections in the
SFRS shall be made with filler metals meeting the
requirements specified in clauses 6.1, 6.2 and 6.3
of Structural Welding Code—Seismic Supplement
(AWS D1.8/D1.8M), hereafter referred to as AWS

specified in AWS DI.8/DI.8M clauses 6.1, 6.2 and D1.8/D1.8M.

6.3.
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Capacity-limited seismic load. The capacity-limited horizontal seismic load effect, Ecl, determined in accordance
with these Provisions, substituted for Emh, and applied as prescribed by the load combinations in the applicable

building code. /
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I.D

2.D+L

3. D+ (L, or SorR)

4.D + 0.75L + 0.75(L, or S or R)

5.D + (0.6W)

6.D + 0.75L + 0.75(0.6W) + 0.75(L, or S or R)

7.0.6D + 0.6W

8. 1.0D + 0.7E, + 0.7E,

9. 1.0D + 0.525E, + 0.525E, + 0.75L + 0.75S

10.0.6D — 0.7E, +07Eh
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Definition of E for use in basic load combinations:
For Load Combination: 1.2D + 1.0E + 0.5L + 0.2S
E=pQg+02SyD
For Load Combination: 0.9D + 1.0E
E=pQg-02S,D

E=pQ+0.2S,. D
&_,E, ps Y |

effect of horizontal forces —t L effect of vertical forces
E = the effect of horizontal and vertical earthquake-induced forces
Qg = effect of horizontal earthquake induced forces
Sps = design spectral acceleration at short periods
D = dead load effect
P = reliability factor
(depends on extent of redundancy in the seismic IateraI. rtiS|stW%s frofnd. (;,toJ)é’)
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Substitute E into basic load combinations:
For Load Combination: 1.2D + 1.0E + 0.5L + 0.2S
substitute: E=pQe+0.2S,sD
:> (1.2+0.2Sps) D+ 1.0 p Qg + 0.5L +0.2S

For Load Combination: 0.9D + 1.0E
substitute: E=pQ-0.2SysD

—> (0.9-0.2 Spg) D+ 1.0 p Qg
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Definition of Amplified Seismic Load (ASCE-7)

For Load Combination: 1.2D + 1.0E + 0.5L + 0.2S
Amplified Seismic Load: E=0,Q+0.2Sy,5D

For Load Combination: 0.9D + 1.0E
Amplified Seismic Load: E=0,Q-0.2S,5D
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ETABS Help:
Absolute Sum Method

This method combines the response for different directions of loading by taking the sum of
their absolute values. A scale factor, dirf, is available for reducing the interaction between the
different directions. Specify dirf=1 for a simple absolute sum:

R =|R1| + |Rz| + |Rs|

This method is usually over-conservative. Specify 0 < dirf < 1 to combine the directional
results by the scaled absolute sum method. Here, the directional results are combined by
taking the maximum, over all directions, of the sum of the absolute values of the response in
one direction plus dirf times the response in the other directions. For example, if dirf = 0.3,
the spectral response, R, for a given displacement, force, or stress would be:

R = maX(Rl, Ez, E3)
where:

Rl = R1 + 03(R2+ Rg) Rz = R2 + 03(R1+ R3) Rg = R3 + 03(R1+ Rz)

and R1, R2, and R3 are the modal-combination values for each direction.
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Load Case Data X (@ Load Case Data X
General General
Fciad Cane Nosas é = Desion Load Case Name é B | [ Desgn
Load Case Type Response Spectrum 8 Notes. Load Case Type Response Spectum b Notes.
Mass Source Previous (MsSrc1) Mass Source Previous (MsSrc1)
Analysis Model Default Analysis Model Defaut I}
Loads Applied Loads Applied
Load Type Load Name Function Scale Factor o Load Type Load Name Function Scale Factor o
Acceleration Ul 280011 980,665 Add u2 | 28001 80.665 Add
A = A e
[ Advanced [ Advanced
Other Parameters Other Parameters
Modal Load Case Modal v Modal Load Case Modal v
Modal Combination Method cac v Modal Combination Method cac v
[ Include Rigid Response: [ Include Rigid Response
Directional Combination Type SRSS v Directional Combination Type SRSS v
Modal Damping Constant at 0.05 Modiy/Show. Modal Damping Constant at 0.05 Moddy/Show.
Diaphragm Eccentricty | 0for Al Diaphragms Modiy/Show. Diaphragm Eccenticty | 0for Al Disphragms Modiy/Show.
oK Cancel oK Cancel f
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N
(& Load Case Data X [05.»; oY)
General
{ised] Cae Naten — Sy Design
Load Case Type Fesponse Spectum v Notes._
Mass Source Previous (MsSrc1)
Bralysis Model Defauk
Loads Applied
Lond Type Load Name Funcion S\ Scale Factor g

u1 280011 | 980665 Add
u2 28001 | 380665 Delete

[ Advanced

Other Parameters
Modal Load Case Modal ~
Modal Combination Method cac v

[ Include Rigid Response

Directional Combination Type SRSS v
Modal Damping Constant at 0.05 Modiy/Show.
Diaphragm Eccentricty | 0for All Disphragms Modfy/Show.
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ETABS Help:

The program automatically considers seismic load effects, including overstrength factors
(ASCE 2.3.6, 2.4.5, 12.4.3), as special load combinations that are created automatically from
each load combination, involving seismic loads. In that case, the horizontal component of
the force is represented by E,;, and the vertical component of the force is represented by E,,
where

E..=Q,QFE (ASCE 12.4.3.1)

Ev =0.25,D (ASCE 12.4.2.2)

Effectively, the special seismic combinations for the LRFD provision are

(1.2 +0.25,,9)DL Q, Qg (ASCE 2.3.6-6,12.4.2.2,12.4.3.1)
(1.2 +0.25,5)DL Q, Q+ 1.0LL (ASCE 2.3.6-6,12.4.2.2,12.4.3.1)
(0.9 - 0.25,5)DL 3, Qg (ASCE 2.3.6-7,12.4.2.2,12.4.3.1)
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Steel Ordinary Concentric Braced Frame (OCBF)

0/\ Axiw Th|s publlcatlon orany part [hereofmust not be reproduced in any form W|thout the written permlssmn

M.Alirezaei@iau-malayer.ac.ir

29



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Email:

’;e,'; WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

(SCBF) 0315 (Ko 0t s oo 6

Ll

Sgdse losle e ghal S cawl Eacl a8 5 s -

el iolasl |51y ead sai)ler DB g (phes Db 4 sl s ol =Y

& s o Lpb 558 (59,8 sl el 4 YA+ 5,155kl Gub RE5.5 g ASCET-16 3ub R=6 ,lis, oy 1
Seds Jaere sl Kea sau)lee B

el (b LB YA s lulinl Gb 20 0. glis)l b -F

315 659 Oluebl Cubb Jgore sl Koa si)lee 4 s -0

1o les

|)f|9bMéM)L@Auugginwuﬁbstﬂ.\gJﬁbukml{—\

a‘\ Axbo Th|s publlcatlon orany part thereofmust not be reproduced inany form W|thout the written permlssmn

’;e,'; WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

181 00 saiylen Sy (huas DB 0 s 108" glis )l i los Y
S S56 s 0l Sl ales Giles Y

HEYCNEPRES)

SDCF ,530m ,i515> 3 SDC D,E ,5 ASCE7-16 3b48 m ,i5|s> -\

b3S sladlyly 5o o Shee

..))I.U 299 [v,i.w.:w w‘ 6';: LL\S)' L)-’-I ) 6.)[._:_) Sledb| -

13 zlg, eaze LI, V4 JLo gl e~ ol 5l eslaxwl - ¥

Steel Special Concentric Braced Frame (SCBF)
— o e N, 2 j\\

5‘ Axiw Th|s publlcatlon orany part [hereofmust not be reproduced in any form W|thout the written permlssmn

M.Alirezaei@iau-malayer.ac.ir

30



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Email:

’é WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

«(EBF) 1,515 0 iz lge 6

Ll 5e

Dedon >b 1S (59,0 sbul cel aS YA - 5 skl 3 R=7 9 ASCE7-16 30 R=8 ,lids -\
sl 3 jade g S5 5> 0D syl -Y

SIS 4y T g 2l oS’ pie Y

1o lee

e OB 4 Cas ol 5 sl sl b s lers slad Glals -

Bb) s sl =Y

s b & S Slona i plis| T

g e N

5‘- \ dxbo Th|s publlcatlon orany part thereofmust not be reproduced inany form W|thout the written permlssmn

’é WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

:l.ad,..pg..\.xo

50 m Sli> 9 SDC DEF ,5 ASCE7-16 3b 48 m 51> -\
A .))l.\.:limléab

b3S slaalsy 5o 5 ,See
Ades Vo - i)y s Ol liws > Slec -

314V g sasie VLI s VAL JL )l PR ool Sl eslaswl -Y
.J)ls C‘g) U'llj

Steel Eccentrically Braced Frame

9" Axiw Th|s publlcatlon orany part [herenfmust not be reproduced in any form W|thout the written permlssmn

M.Alirezaei@iau-malayer.ac.ir

31



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

';25 WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel

.(BRBF) b ,iileS” o (533 )l 6
150

Sy b S 9,8 sbul tel o YA+ s luslul 3b R=7 9 ASCET-16 (3 R=8 lie -)
el 35 et gladi)lge ys 00 Gl Y

0Xd SMnles Slaptunn plo 4 s iy 6 IS Y

1o lee

Sl wls )l s csle 4 5L -0

e OB @ s 55 Slbaml lals Y

o 2B 4 o jlre 28 plis)l Y

9\‘ Axbo Th|s publlcatlon orany part thereofmust not be reproduced inany form W|thout the written permlssmn

';25 WebSite: www.M-Alirezaei.com
o) Telegram: @AlirezaeiChannel 3,90 slawglio

5l ooel Caws 4 ,laie S ple b oYlasl g sl slacl jLis 90 slacwglio F-F-Y-Y-1- s Gub
.\)9..2; ‘\."«é;)bi).) ‘Aﬁ))bwﬁ)‘.’.l)') ‘\.{.:3)940).) ‘).g‘) .))|’A

o ol e O P AR 03ls (5 )138,L Slus 5 5l o ojle Judos Sl a5 5lis 00 slacwglie (il
e Aol Sleisle

20 il b Gl 51K s @l £-Y-1 - B Y-PY - Glagisy pulelp o5 5lis,se slacwgles (o
2558 dle il 00

osme Sy ol o)l Slapinesms 5| K 2 sl s ) Blpd ol

9f' Axiw Th|s publlcatlon orany part [hereofmust not be reproduced in any form W|thout the written permlssmn

Email: M.Alirezaei@iau-malayer.ac.ir




WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Email:

’;:#» WebSite: www.M-Alirezaei.com
) Telegram: @AlirezaeiChannel 3990 swglie

ol D-FY-F-\ - s b

L ol ASD Gig) o (2lb )3 s DR (olb cnglio b L, LRED (g, 4 (b )5 5290 cunglio (il
bilgps Gululy 1L olasl 5 Lacl gl sle )b Glaptums 39250 Coglio .l R/Q) Sloxs caoslin
A3 oad 3l (6, %05 Al (-1« Jusd) (oo ool 55 45T Ko i cpmaes Y-+ 9121+ sl fund

U35 U E) b 3y ol )35k Sl 5 olaly oWl 5 sliol Ll 53590 anglio 45 (6315 > (o
osls pralie by b (Q) Glisebl s 3 () canslin LEalS s Iais 039 o0 cpaess (Eppy) diblyy aiis
I S 5 elal p wYlasl g slil Lacl 5L ,90 caglia 4 )lge y5 Lol gl uns Y=V o Juad )3 o0
sl sl Q) Oligebl cupo s (@) cglin ol oo sbn o (By) b b 4 s900 835 Jals
x> slacd sl 9 1.5 9 1.0 5l cws s a0 b 1.67 509 Gl> & (3 K o> slacdl) r,:lws S
a8 b 55 1.67 90.9 1l 54 06205075 Gl & (5 5 ph Ko e o> slacdl) (S
29

LI

90 Axbo Th|s publlcatlon orany part thereofmust not be reproduced in any form W|thout the written permission

’;:#» WebSite: www.M-Alirezaei.com
) Telegram: @AlirezaeiChannel iy e 5l gYsd ablie s aib

slabimdo L g s9ama selowiyl 13 sla S s Joms sl 3T 51 a5 5 5 auwgio 603 JK5 b slaael sl
Oored 4 Sl 0ad a8 8 k5 s 6 sl bulgs a0l b ol 9 ladl roge Gl b akul, )5 9,00
¥ slizl g 6a¥gh ahie s)lid lizl culius 4 Ly s 0l 9 hwgie 6 3K L slacl sl okt
L Lael sl colis 4 bay 6p2Y ) Mg 9 Mg 2olie Sl i 4 uls o b ooady bilise eblis

Dgd by wdd LI GL) 9 Jawsie (5,3 K

M A S (855 Wl =038 e ahiie 9
. S Yu

E‘—_~_‘___/ﬂ

6

— j\ /

95’ Axiw Th|s publlcatlon orany part [hereofmust not be reproduced in any form W|thout the written permission

M.Alirezaei@iau-malayer.ac.ir

33



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

2 WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

Local buckling of a
moment frame beam.....

4=

Local buckling of a
HSS column....

1 Local buckling of
an EBF link.....
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Ama = moderately ductile —
For members anticipated to undergo plastic rotation of up to 0.02 rad.

Ana = highly ductile —
For members anticipated to undergo plastic rotation of 0.04 rad or more ﬁ y\/
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ETABS Help: All brace members are checked to be Seismically Compact consistent with
moderately ductile members in accordance with Table 4-1 (AISC 341-16 F1.5a, D1.1, Table
O D1.1). If the criteria are satisfied, the section is reported as SEISMIC as described earlier in

“Classification of Sections for Local Buckling” in this chapter. If this criterion is not satlsf ed, the ¥
program |ssues an error message. J— o,
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Story

:270 Brace

COMBO
ID

Dstlss
DStl1ss
DSt159
DStl159
DSt1s10
DSt1s510
DSt1510
DStlsll
DStlsll
DStlSll

DStl1s12
é DStl512
DStl1S512

Steel Stress Check Information (AISC 360-16)

Storyl Analysis Section TestSec

D2 Design Section TestSec

STATION /----—---] MOMENT INTERACTION CHECK-------- f /-MAJ-SHR---MIN-SHR-/
Loc RATIO = RXL + B-MAJ + B-MIN RATIO RATIC

360.555 0.002(C) = 0.002 + 0.000 + 0.000 0.003 0.000

0.000 Section is not seismically compact for moderately ductile members (AI§
180.278 Section is not seismically compact for moderately ductile members (AI
360.555 Section is not seismically compact for moderately ductile members (AISY

0.000 Section is not seismically compact for moderately ductile members (AISg

80.27% Section is not seismically compact for moderately ductile members (AISg
360. Section is not seismically compact for moderately ductile members (A

0. Section is not seismically compact for moderately ductile members (AIS
180 Section is not seismically compact for moderately ductile members (AIS
3€0. Section is not seismically compact for moderately ductile members (ALS

0.000 Section is not seismically compact for moderately ductile members (ALl
180.278 Section not seismically compact for moderately ductile members (AISC
3 seismically compact for moderately ductile members
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Braces in Tension - Axial Force
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Take P,,,, = 1.14P,
( Pn = A cre )
Take P, g4, = 0.3x1.14 P, S 4 P

P
)

P
=] —
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Ny PV g
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1 =
K A,=96 cm?
1 ——
\ r,=r,=9.806 cm
\
F,=2350 kg/cm?
\\ 25 ¢cm ,=2350 kg/cm
\
PR

TP  ke2sem j\r/

\ AY dxio This publlcatlon or any part thereof must not be reproduced in any form W|thout the written permission

M.Alirezaei@iau-malayer.ac.ir

91



WebSite: www.M-Alirezaei.com
Telegram: @AlirezaeiChannel

’é WebSite: www.M-Alirezaei.com
[i2) Telegram: @AlirezaeiChannel

KL 1x360cm

Maximum - = 9806 cm = 36.76

4.71\/E =471 2 X 10° =1374> 3676 =
Fy 2350

P = w2E :n2><2><106z14600£

¢ (KL/r)? (36.76)2 cm?

kg
cm?
=  ¢.P, =09 x2242.9 x 96 x 1073 ~ 189.8 ton

2350
= F.. = (0.65874600)2350 ~ 2196

0:P, = 0.9 X Ay X F, = 0.9 x 96 x 2350 x 1073 ~ 203 ton
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Axial Force and Capacities \
P ,Force (kgf) ¢P,..Capacity (kgf) $P ,Capacity (kgf) S
10310.79 189813.61 203040
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1.14 P, 0r 0.3x1.14 P, RyF, Ay

RyF)A;  1.14P,0r0.3x1.14P,
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Tension Braces:

Take P=R, F A,
Compression Braces:
—) Take P=0.3x1.14P,

or P=1.14P,

_ _ j\*r/
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)

Column Axial Compression =

" |[Z (R, F, Ay)cos 0 +3(1.14 P,) cos 0 ] + Py

1.14 P" Pgravity_1 -2D+0.5L

(sum brace forces for all levels above column)
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=3
6
Tension Braces: —)
Take P= R, F A, p
Compression Braces: ?
Take P=0.3x1.14P, —)
or P=114P, \
6
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Column Axial Tension =

Pgravity=0.9D

(sum brace forces for all levels above

[Z(R,F,Ay)cos0+X(1.74P,)cos 6] = Py,

column)

s j\ g
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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)cos0- (0.3x1.14 P,) cos 6 + P,

gravity
Pyavity=1.2D+0.5L

Note
Based on elastic frame analysis:

Column Axial Force = Py, 1,
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Tension Braces:
0 \ Take P=R F A

Yy ytg

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

or P=1.14P,

ty \ 0.3x1.14P,
R FA,
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Compute moment in beam resulting from

application of concentrated load at midspan
of (R, F,A, - 0.3x1.14 P,) sin © and add

moment due to gravity load

‘
(R,F,A, -0.3x1.14P,) sin Note
Based on elastic frame analysis:
L L Moment in beam = 0
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Note: Beams intersected by chevron (V or inverted-V) braces are NOT currently checked to have a strength to
support loads for the following two conditions (AISC 341-16 1):

(@) A beam that is intersected by braces shall be designed to support the effects of all tributary dead and live
loads from load combinations stipulated by the code, assuming the bracings are not present (AISC 341-16
F1.4a(1)).

(b) A beam that is intersected by braces and supporting earthquake load shall be designed to resist the effects of
the load combinations stipulated by the code, except the brace forces have to be replaced by their capacities.

The forces in all braces in tension shall be assumed to be equal to IX (AISC 341-16 F1.4a(1)(i)). The forces
in all braces in compression shall be assumed to be equal to 0.3 Pn I§C 341 16 F1.4a(1)(ii)).
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Load Type and Direction Options (
@® Forces O Moments @ O Addto Exsing Loads
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(O Delete Existing Loads

Poirt Loads p
1 2 3. 4
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. L 3907 cm
Maximum T = max 0.7 % 500 cm ~ar03
422cm
471 4.71 —1374>8293 = 7
f } 2350 ‘g
%4
n X2%x108 R4 1o)
Fe (1<L/r)2 T (82.93)2 ~ 2866.6 cm2 /‘0,0.,
1.2%2350 kg +7,7
> F,., = (0.658 75666 )1.2 x 2350 ~ 1868, 2— 7S
%
> C=114x18682x 269 x 1073 ~ 57.2 ton o
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Along any line of braces, braces shall be deployed in alternate directions such that, for either direction of force
parallel to the braces, at least 30% but no more than 70% of the total horizontal force along that line is resisted

by braces in tension, unless the available strength of each brace in compression is larger than the required
strength resulting from the overstrength seismic load.
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HSS (hollow structural section): Square, rectangular or round hollow structural steel section produced in
accordance with one of the product specifications in Section A3.1a(b)
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M, = fully plastic moment of link section

V, = fully plastic shear capacity of link section
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Shear yielding will occur when
V=V,and M < M,
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Vo V<V,
M=M

Shear yielding will occur when

M =M, and V<V, j\yj
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k APE270 sl Ui oly:
M, = ZF, = 484 cm? X 2400£x 1073 = 1161.6t™ e Jho ol o

V, = 0.6F,(d — 2tf) t,,

k
= 0.6 X 2400% x (27 — 2 x 1.02) x 0.66 X 1073 = 23.7t

M, 1161.6°™

v,  23.7

M, M,
1.6—L=78.4m  26-F=127.4m
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P
0.6F, Ay, o <0.15
y
V., =
P asP. F agP,
2 0.6F,Ay, [1— N P > 0.15
V, = min{Tp,Vp} - y y
P
ZF, =~ < 0.15
M, = B
P 1-asP./P, asP,
ZFy (T P—y > 0.15

(d — 2tf)ty, for I-shaped link sections 7 < ¢ v, @, = 0.9 LRFD
Z(d — th)tw for box link sections V. <V, /Q, Q, =167 ASD

P, =F,A, P =P,(LRFD) or P, (ASD) s J\M

A =
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— — 3 kg -3 — t—-cm
M, = ZF, = 484 cm® x 2400 —5 X 1073 = 1161.6
cm
V, = 0.6F,(d — 2 = kg 3 =237t
, = 0.6F,(d — 2t;) t,, = 0.6 X 2400—5 X (27 = 2 x 1.02) X 0.66 X 107% = 23.7
M, 1161.6cm

Mp 1616 _ jgem o oMo ggem
v, 23.7¢ v,
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Define menu > Diaphragms

I ¢
Diaphragm Data
Diaphragms Click to:
Add New Diaphragm _
Diaphragm D1
Rigidity

N, j;\ ,\f;
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1.6M,
p <05 = e<
asP, Vs
If >015 -
P 1.6M,
y p'>05 = ec< (1.15-0.3p")
P
BB
Vi/Vy

V.=V, (LRFD) or V, (ASD), as applicable, (N)
V, = required shear strength using LRFD load combinations, (N)

V, = required shear strength using ASD load combinations, (N)
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Link Beam Rotation Information
29290 Ob9s LS

Link Rotation | Load Combo | Limit Rotation | Bay Length (cm)

Bgm 5 Jgb g
)

Link Length (cm

0.001 DSus9 0.073 500

70 ~

e Ohss  oas o, les wlas J

DStlsl2 173.600 3.523(T) = 0.925 + 2.598 +
pstlsi2 215.000 4.276(TI) = 0.925 + 3.351 +
pstlsl2 215.000 Link Rotaion is too high
DStlsl2 250.000 Link Rotaion is too high

Dstls12 Link Rotaion is too high

0.798 0.000

0.843 0.000
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m Steel Frame Design Preferences for AISC 360-16

.

em Value
01 |Design Code | AISC 360-16 o> 'f/ o (‘ﬂ
02 | Muti-Response Case Design Step-by-Step - Al $a = S
03 | Framing Type | EBF
04 | Seismic Design Category 15
-

D
1
1
0
8
3
4

The story drift is calculated as

A= AsICd
where Cd is a System Deflection Amplification Factor and | is the system Importance Factor. S
S I P ” - £ ¥\¢ y h QM
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Joint Label: 6
Story. Story2
Ux= 22529
Uy = 0.0000
Uz =-0.2501
Rx = 0.000000
Ry = .0.001815
z= 0.000000

§tcry43
|

= s (Asz — As1)Ca
; Bp=———

A | sone e (2.25 — 1.04)4.0

" |Rx = 0.000000

Joint Label: 6
Story. Story1
Ux= 10413
Uy = 0.0000
Uz = 0.0420

Ry = -0.002739
Rz = 0,000000

| - 1
=484 cm

Story1

e
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V, = 0.6F,(d — 2tf) t,

M, = ZF, = 484 cm® x 2400—=
cm

kg

x 1073 = 1161.61~™

k
= 0.6 X 2400% X (27 — 2 x 1.02) X 0.66 x 1073 = 23.7"
70cm < 1. 6M” 1.6 116167 78.4
= —=16X——F—=—=78.
e cm V 23_7t cm
_Le 500 484_0115
Vp—g p= 0 300 : sl 0315 i,158 aal 0 oS (5

Link Beam Rotation Information

Link Rotation

Load Combo

Limit Rotation

Bay Length (cm) ! Link Length (cm)

( 0.106 )

Comb1

0.08

500 | 70

HCNY
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11 | Design Provision LRFD

12 | Analysis Method ' Direct Analysis

13 | Second Order Method General 2nd Order

14 | Stiffness Reduction Method No Modfication
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t,, = link web thickness

d = link depth

30¢,-d/5 for y, = 0.08 radian

s< 52t,-d/5 fory, = 0.02 radian
b oloss for 0.02 <y, < 0.08 radian
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16M,/V, <e <26M,/V,
Link Length=¢ Dyt 9 Dled S,

——}=15b;  1.5b;~}—f=

30¢,-d/5 for y, = 0.08 radian

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

b s for 0.02 <y, <0.08 radian
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Ay = horizontal cross—sectional area of the link stiffener
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[0, is the LRFD-ASD force level adjustment factor = 1.0 for LRFD

bnd 1.5 for ASD. j\i‘f
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Ay = horizontal cross—sectional area of the link stiffener
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b S
a

a, is the LRFD-ASD force level adjustment factor = 1.0 for

LRFD and 1.5 for ASD.
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The required strength of diagonal braces and their connections, beams outside links, and columns

shall be determined using the capacity-limited seismic load effect.
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for Box Sections Take V4 =14R,V,
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for I-Shaped Sections Take V,4=1.25R,V,
for Box Sections Take Vi, =14R,V,
V,, = link nominal shear strength = lesser of V,or2 M,/ e
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The brace strength is checked the brace forces corresponding to the amplified controlling link beam nominal

shear strength 1.25R,V, for I-Shapes and 1.4R/V, for Box shapes (AISC 341-16 F3.3). The controlling link
beam nominal shear strengths are obtained by the process described earlier (AISC 341-16 F3.5b(1))

For load combinations including seismic effects, a load Q1 is substituted for the term E, where Q1 is defined as
axial forces and moments generated by at least 1.25 RV, for I-Shapes and 1.4 RV, for Box shapes, where V,
is the nominal shear strength of the link beam (AISC 341-16 15.6a).

(AISC 341-Part1 15.6a, 15.2b: 1.25 " Q1 replaces E, Q1 leads to link shear of Ry*Vn
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2E k k
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2 2 2
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Wide Flange Buckles in Plane of Gusset
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\ | (Web Plate Is Optional)
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HSS or Pipe Bracing
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Stiffeners Required H35longipe Bracing
Vertical Stiffener

(Same Thickness as
the Gusset Plate)
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(See Note B)
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