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FRAME CONNECTIONS



StatiCa* A

File View Help @@~ _Osax

Control Panel

ound Check =mE 7

-@} Computer audio

When you first join a session, the Control Panel appears on the right side of your screen. Use the Control . =
Panel to manage your session. To free up space on your desktop, you can collapse the Control Panel @ O Phone call
and use the Grab Tab to continue to manage your session. @

e Grab Tab: From the Grab Tab, you can hide the Control Panel, mute yourself (if you have been S

unmuted by the organizer), view the webinar in full screen and raise your hand.
¢ Audio Pane: Use the Audio pane to switch between Telephone and Mic & Speakers.
Questions Pane: Ask questions for the staff.

QUESTIONS —
HANDOUT .

Webinar [D: 797-270-611

AVA' LA B L E &) GoloVVebinar

Reproduktory (Logitech USE He..

* Questions il

[Enter a question for staff]



™ Connection

Steel
=] Member
Steel
/[=]=]=] StatiCa°®
Calculate yesterday’s estimates E D t ,l
etal
Concrete

N/ Connection + Detail

Steel + Concrete




AGENDA

Intro
AISC 341 braced frame systems
SCBF connection design in IDEA StatiCa - live demo

Verification studies
Q&A
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FRIENDLY REMINDER

This is a summary of the requirements and details for SCBF connections,

V we encourage you to always review the actual standards and examples in
the AISC 341 and Seismic Design Manual

IDEA StatiCa is a tool that should be used in tandem with AISC seismic
provisions

ao Use your engineering judgement and experience



AISC 341 - SEISMIC FORCE-RESISTING SYSTEMS (SFRS)

Moment frame OMF, IMF, SMF, STMF, OCCS, SCCS

Braced frame and
shear walls

OCBF, SCBF, EBF, SPSW

Composite moment
frame

C-OMF, C-IMF, C-SMF, C-PRMF

C-OBF, C-SCBF, C-EBF, C-OSW, C-SSW,

Composite braced
A=l znlesalee el C-PSW/CE, C-PSW/CF, CC-PSW/CF
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SCBF — SPECIAL CONCENTRICALLY BRACED FRAME

AISC Chapter F2.1 —The
design is meant to provide
significant inelastic
deformation capacity
primarily through brace
buckling in compression
and yielding of the brace
in tension

TTT T T

V-bracing

177',1/\,777,7

Inverted
V-bracing

X-bracing

Diagonal
bracing

Fig. C-F2.1. Examples of concentric bracing configurations.

Plastic hinge

Out-of-Plane Brace Buckling

Knife
ppppp

Plastic hinge

In-Plane Brace Buckling

T
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SCBF CONNECTIONS

Beam to column connections ' Brace connections

t = thickness of gusset plate

"ﬁTL’* Ellipse -, v o@%
5 & /

center |\
t

- A Bolted-bolted
/" double angles

. Bolted-bolted
- W14x90 /' double angles
_—— Double

angles

"~ Offset edge

— Restrained ™. —— Knife plate

/— W10x49 edge

_— Gusset plate

\ (a) All-bolted unstiffened gusset (b) All-bolted gusset
IR N 3" dia. A325 bolts connection to column flange connection to column web l

|

| — -
- I IS — I N )]
J

Fig. C-F2.16. All-bolted beam-to-column connection .
Fig. C-F2.15. Beam-to-column connection that that allows rotation (McManus et al., 2013).
allows rotation (Stoakes and Fahnestock, 2010). I

v
|
|
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|
|
|
|
y

€ column .

Seismic Provisions for Structural Steel Buildings, September 26, 2022 e I . . . ) . )
e '_\“‘l'm; \/’~ Ir\\u(l: :l: : l‘;“ 23 ‘(.('m‘\m:“ ‘““\ | Fig. C-F2.20. Gussel designed for in-plane rotation (Tsai et al., 2013).
y ) S

¢ brace .

Seismic Provisions for Structural Steel Buildings, September 26, 2022

1 <Shop welds I . ) [ .
(c) 6t horizontal clearance zone AMERICAN INSTITUTE OF STEEL CONSTRUCTION

I Fig. C-F2.18. Brace-to-gusset plate requirement for buckling out-of-plane bracing system.

= @ beam I Seismic Provisions for Structural Steel Buildings, September 26, 2022
1 AMERICAN INSTITUTE OF STEEL CONSTRUCTION

| i
| A

gl

y—l  End plates
or angles

Fig. C-F2.17. Beam-to-column connection that allows rotation (Thornton and Muir, 2008).
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SCBF CONNECTION DESIGN OPTIONS

F2.6b Beam to column connections:
a) Simple connections= 0.025 rad

b) Designed to resists the moment
lesser from 1.1 times the beam or
column flexural strength

¢) OMF Fully restrained Connection

F2.6¢ Brace connection —
accommodation of brace buckling

a) Connections with sufficient flexural
resistance such that the end
rotation due to brace flexural
buckling occurs in the brace itself

b) Gusset detailed such that the end
rotation occurs in the connection
without loss of strength

StatiCa®



GUSSET DETAILED TO DEFORM

Brace connection

t = thickness of gusset plate

a) Connections with sufficient flexural
resistance such that the end
rotation due to brace flexural
buckling occurs in the brace itself

™
‘ - edge
_L

(a) 2t linear clearance zone (b) 8t elliptical clearance zone

‘ | b) Gusset detailed such that the
end rotation occurs in the
connection without loss of
strength
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AISC DESIGN MANUAL SCBF

EXAMPLES

5-130

BRACED FRAMES

Method of Complying with AISC

Example Seismic Provisions Section F2.6b

Method of Complying with AISC
Seismic Provisions Section F2.6¢.3

Detailed to provide rotation per
Section F2.6b(a)

Linear hinge zone

\
HSS7.000x0.500
beace

Erection bot ——

Flat Bar 1314
W12:120—, (AST2/A572M Gr. 50)
column \ N (INS.1FS)

W24r84
beam |

WP,

€
& dia. Geoup 120
» ; ad conditon X
- R 21221 = s
. Z 4
7 N 28w \
. . 3

(AST2IAS72M Gr. 50)

Flat Bar 14x1%6"
(AST2/AST2M Gr. 50)
(1-NS, 1.FS)

Note: Group 120, thvead con
bolts are to be pretans)
with slip-critical faying

A
HSS7.000x0.500 brace

1%"x1%" clip in

8 NS, FS
gusset plate

TRV2
3% erection bolt
PLIL" (A572/A572M Gr. 50)

W24x94 beam

. Hinge plate

y wem w = m -_—— :) cP = -
7 - 2 TN P <14
5311 Detd.lled as FR connection per Elliptical hinge zone e e i = i
Section F2.6b(c)
. . . . =——W12x96 column
5312 Designed to resist moments per Hinge plate for in-plane brace
o Section F2.6b(b) buCkling I ! o ot et s osbieHanGar plate to column flange are demand critical.
b Py =621 k!ps (T)
' - ‘ | o F'_1=44193 ::E:((%) Fig. 5-62. R(Alung;:z:‘g‘l‘l‘\(\;ll"p;(_l‘rzm\:lz;fl :’l,;(l-lllipmul brace offset
Examples 5.3.1 through 5.3.7 address analysis and SCBF member design issues. Examples & 327 kips (C) S
.
5.3.8 and 5.3.9 address brace-to-beam connection design. Example 5.3.13 determines the \ &
required forces for a column that is common to intersecting SCBF and SMF systems. wizsosum ™) | fi: "

\ WP,

Transfer force = 40.7 kips |[ ",

*
~ (LRFD)

e
v e e )
Transfer force = 27.2 kips ‘ le o 1
(ASD) »u; V., = 19.9 kips (LRFD)

V= 12.8 kips (ASD)
W24x84

beam

_—Hinge region

Gusset plate

Hinge plate —HSS7.000x0.500

Section A-A

Fig. 5-67. Brace connection to be designed for Example 5.3.12.
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EXAMPLES - AISC SEISMIC DESIGN MANUAL 4™ ED.

ips (T)
490 kips (C)

WWWWWWWWWWWWW
gusset plate

ransfer force = 40.
(((((((

Notes

Gusset plate

Hinge plate /  —HSS7.000x0.500

5.3.10 SCBF Brace-to- 5.3.11 SCBF Brace-to- 5.3.12 SCBF Brace-to-
Beam/Column Connection Beam/Column Connection Beam/Column Connection
Design Design with Elliptical Design—In-Plane Brace

Clearance and Fixed Beam-to-  Buckling
Column Connection
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EXAMPLES - AISC SEISMIC DESIGN MANUAL 4™ ED.
> 4 = -y
.
i
:\\

5.3.10 SCBF Brace-to- 5.3.11 SCBF Brace-to- 5.3.12 SCBF Brace-to-
Beam/Column Connection Beam/Column Connection Beam/Column Connection
Design Design with Elliptical Design—In-Plane Brace

Clearance and Fixed Beam-to-  Buckling
Column Connection
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https://youtu.be/PqY5Bdr3-Wg
https://youtu.be/Vgl27k7JjB0

EXAMPLES - AISC SEISMIC DESIGN MANUAL 4™ ED.
LIVE DEMO

v

5.3.11 SCBF Brace-to-
Beam/Column Connection
Design with Elliptical
Clearance and Fixed Beam-to-
Column Connection
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DESIGN PROCESS FOR EXAMPLE 5.3.1

Select cross sections for bracing members — AISC

2. Calculate required strength for the bracing members (from the seismic analysis and capacity-limited strength) —
AISC

3. Calculate the initial gusset geometry ( gusset plate basic geometry depending on the method to use linear hinge,
elliptical hinge, out of plane bracing) — AISC

Calculate the initial gusset plate thickness using the code formula as starting point — AISC
Select the type of connection for the beam to column (simple, fully restrained, OMF) — AISC
Set up the model in IDEA StatiCa

Design (stress/strain) the beam to column connection using gravity loads and run a stiffness analysis to verify the
classification (simple or fully restrained)

~N o vk

8.  Select Capacity design, Input the loads for the bracing from point 1 and balance them, select the dissipative
members.

9. Run 1stiteration — check the connection for instance: member failing for the tension case, weld brace to gusset
10. Run 273, 4 ... iterations — Modify the design as needed and run until the connection passes all the checks
11.  Finally run a buckling analysis to prove the buckling happens in the gusset plate

//#/={=/ StatiCa®



1. SCBF BRACE DESIGN (AISC)

Vi = 3.00 kips
® ©
25'-0"
12'-6" 12'-6"

@Roof I

@

b,
e Fourth

0‘7’@ 6(9\9)

g? &0«9’ .%0

N 1 A2 i o 1

T R T T
e Third A W24x94

&
dy

= 8 + 0)

0

é é A %’o

; % .%0

e Second

2

b
QBase z

Fig. 5-61. Frame elevation.
AMERICAN INSTITUTE OF STEEL CONSTRUCTION

Copyright AISC. Licensed to Andrea Castelo (3315333), Expires 03/11/2030
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Annotate Shapes
d =12.7in. t, = 0.550 in. by=122in. tp=0.900 in.
kges= 1.50 in.
Required Strength

For the HSS7.000x0.500 brace above the beam, according to AISC Seismic Provisions
Section F2.3(a), the seismic load effect with overstrength is determined from the expected
strengths of the brace in compression and in tension. The expected strengths of the brace
are determined as follows.

From AISC Seismic Provisions Section F2.3, Table A3.2, and previous examples:

The required tensile strength due to seismic loading is

LRFD ASD

P, =621 kips P, =414 kips

The required compressive strength due to seismic loading is

LRFD ASD

P, = 490 kips P, =327 kips

The required compressive strength based on post-buckling strength is

LRFD ASD
P, = 147 kips P, =98.0 kips

For the HSS7.500x0.500 brace below the beam, the connection of the brace below the
beam is not designed as part of this example for Joint JT-1, but the brace member size is
important when considering the analysis provisions of AISC Seismic Provisions Section
F2.3.

The required tensile strength due to seismic loading is

P. = A70 kine [ p. = 447 kine

w
@
£
<
&
ow
=
@
S
o
=
(=]

2. CALCULATION OF BRACE REQUIRED STENGHT (AISC)
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3. GUSSET GEOMETRY (Al

Linear clearance

Face of
column flange

W

\\
L3
m\“/\( )\
N : £ \V/ ¢\6‘

AN\
Whitmore >

G brace

A

o2 ——Edge of gusset

Elliptical clearance

Annotate Shapes section A
g = Bending " @ i ¢ = lycos6 - Ssind vov p o — sz
— g _ . zone -~ \
=10.8 in, ‘ =10.8 in. B o\ LA Face ofbaer Ranga
' e P I/ 4
i i 1 P e N>y N
The 31 in. length required for the '4 in. fillet welds controls ™ \\/xo{,\\“q A e /
|
el 04 ' g
& |—- - - ——— — — gbeam | 8t =4" /
v i 0 4
Check that the brace connection can accommodate t /«L/ Note: Maximum ¢ for determining . a’ ey
) I . 3 X o A Whi is 30°. 7 7
according to AISC Seismic Provisions Section F2.6c.. N7 e . L o | Ao ,
. - . . " 4 vy . Thearetical gusset corner
The requirements of AISC Seismic Provisions Section Fi | \ Actual gusset edge
of option (h)—rotation capacity. As explained in the Us Fip- 6. Coamatry of giee o beconmmdels dendint sone — it Ci el

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

Copyright AISC. Licensed to Andrea Castelo (3315333), Expires 03/11/2030

The choice of a relatively small Whitmore section results in a tapered gusset, which is ben-
eficial because it allows the brace to be located closer to the beam while still accommodating I
brace rotation by providing a 21, clearance according to AISC Seismic Provisions Section H
F2.6c.3 and Commentary. |

Commentary Figure C-F2.18(a), accommodation of inel
with the brace terminating before the line of restraint. Figu
beyond the end of the brace.

! LY

!Q N A

\\\ //,’
N R

With ¢ = 18°, the gusset thickness can be estimated.

s \_\t-.:t T r
Determine gusset plate thickness for the limit state of tensile 4\ x'
yielding on the Whitmore section . bl 8 &
To keep the gusset plates compact, choose an angle, ¢, of 18°, as shown in Figure 3-55. #_}_ B B WY N N
Example 5.3.9 used smaller angles, but in this example, a smaller angle will result in shorter l } \,
gusset interfaces and larger welds and may result in concentrated forces that cause yielding | /J
or crippling in the beam and column. | £

AL

Fig. 5-63. Hlustration of symbols used for lengths and angles.
{ 801/2050 >
AMERICAN I FTRUCTION

Convriaht AISC. Licensed to Andrea Castelo (3315333). Expires 03/11/2030

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

Copyright AISC. Licensed to Andrea Castelo (3315333), Expires 03/11/2030

LTS BPACEN ERAMES
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4. GUSSET PLATE THICKNESS (AISC)

Annotate

Shapes

Check required gusset plate thickness based on the limit state of tensile yielding

Tension yielding is checked on a section of the gusset plate commonly referred to as the
Whitmore section. This section is explained in AISC Manual Part 9 (Figure 9-1) and in
Thomton and Lini (2011). The width of the Whitmore section is determined based on a 30°

spread.
wy =21,tan30° + D
= 2(28 in.]lan 30°+7.000 in.
=393 in.

From AISC Specification Equation J4-1, the available tensile yielding strength is

LRFD ASD

R, F.A

R, =0F,A . Bl i &

O, =0F A S

Setting this equal to the required tensile Setting this equal to the required tensile
strength of the brace connection, and with | strength of the brace connection, and with

Ag = twp. the gusset plate thickness is A, = tpW)p. the gusset plate thickness is
P, Qr,
LT " Fw,
_ 621 kips _ 1.67(414 kips)
0.90(50 ksi)(39.3 in.) (50 ksi)(39.3 in.)
=0.351in. =0.352 in.

Try a '4-in.-thick gusset plate.

This calculation does not include any reduction considering that the Whitmore width
extends into the web of the column or beam. If the Whitmore width enters into a beam or
column web that is substantially thinner than the gusset, there is a potential for web local
vielding.

In the configuration selected. the Whitmore width does not intrude into the beam or column
web. This can be demonstrated by a geometric evaluation.

Determine geometry of the gusset plate

The determination of the location,
on the methodology described in equations in the following are
updated from the reference. The determined from Kotulka (2007).

Almtn that shn dntaeeinatine of tha Snel Bomanciame of tha ceeeet olate haced e althas

hown in the following is based

< 802/2050 >

oCalion dy s0 D
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5. SELECTION OF BEAM TO COLUMN CONNECTION TYPE

(AISC)

9.1-74

6b.

(c)

SPECIAL CONCENTRICALLY BRACED FRAMES (SCBF) [Sect. F2.

(2) There is no net tension under load combinations including the overstrength
seismic load.

Welds at beam-to-column connections conforming to Section F2.6b(c)

Beam-to-Column Connections

Where a brace or gusset plate connects to both members at a beam-to-column con-
nection, the connection shall satisfy one of the following requirements:

The connection assembly shall be a simple connection meeting the require-

(b)

(©)

ments of Specification Section B3.4a, where the required rotation is taken to be
0.025 rad.

The connection assembly shall be designed to resist a moment equal to the
lesser of the following:

(1) A moment corresponding to the expected beam flexural strength, R,M),
multiplied by 1.1 and divided by o,

where
R, = ratio of the expected yield stress to the specified minimum yield
stress of the beam, Fy

(2) A moment corresponding to the sum of the expected column flexural
strengths, Z(RyFyZ), multiplied by 1.1 and divided by o,

where
R, =ratio of the expected yield stress to specified minimum yield stress
of the column, Fy
Z = plastic section modulus of the column, in.* (mm?*)

This moment shall be considered in combination with the required strength of
the brace connection and beam connection, including the diaphragm collector
forces determined using the overstrength seismic load.

The beam-to-column connection shall meet the requirements of Section
EL.6b(c).

//#/={=/ StatiCa®



Set up the model in IDEA StatiCa

Design (stress/strain) the beam to column connection using gravity loads and run a stiffness analysis to verify
the classification (simple or fully restrained)

Select Capacity design, Input the loads for the bracing from point 1 and balance them, select the dissipative
members.

Run 1<t iteration — check the connection for instance: member failing for the tension case, weld brace to
gusset

Run 2M 3, 4 ... iterations — Modify the design as needed and run until the connection passes all the checks

Finally run a buckling analysis to prove the buckling happens in the gusset plate

StatiCa®



AISC 341 IDEA StatiCa

Design connection elements
for expected strength

Capacity design

Design beam to column
connection to accommodate
demands corresponding to
large drifts

Stiffness analysis

Gusset design: Linear and
elliptical hinge zone, hinge
plate

Advanced operations to model special
gusset geometry, parametric design

Design the brace end
condition to maintain its Buckling analysis
integrity as the brace buckles



-+
iR a1 4+ Bl
Sz |xs) e § ——
Connection  XLS IFC  |Member Load Ope

AISC 341 IDEA StatiCa hm Eom Dissipative

Export MNe item
~ Project item
Design connection elements : : Name Sy

Ca paCIty deS|gn Description
fo r eXpeCted Strength Steel code edition AISC 360-22 (LRFD) ~
Concret Sr— —— v
Analysis | Capacity design v

Prequali
Design beam to column Report notes +

connection to accommodate

demands corresponding to
large drifts

Gusset design: Linear and
elliptical hinge zone, hinge
plate

Design the brace end

condition to maintain its
integrity as the brace buckles




AISC 341 IDEA StatiCa

Design connection elements

for expected strength

= | & ¢ L SiR Sip
| | [rad] [rad] [ft] [kip-ft/rad] | [kip-ft/rad]

Class

0.0290 0.0817 19.685 4845289 484529  Simple

Design beam to column
connection to accommodate : :
. Stiffness analysis
demands corresponding to
large drifts

Gusset design: Linear and
elliptical hinge zone, hinge
plate

Design the brace end

condition to maintain its
integrity as the brace buckles




AISC 341

Design connection elements
for expected strength

Design beam to column
connection to accommodate
demands corresponding to
large drifts

Gusset design: Linear and
elliptical hinge zone, hinge
plate

Design the brace end
condition to maintain its
integrity as the brace buckles

IDEA StatiCa

Advanced operations to model special
gusset geometry, parametric design




AISC 341 IDEA StatiCa

Design connection elements
for expected strength

Design beam to column
connection to accommodate
demands corresponding to
large drifts

Gusset design: Linear and
elliptical hinge zone, hinge
plate

43000

Design the brace end 2
condition to maintain its Buckling analysis S - o
integrity as the brace buckles




SCBF VERIFICATION STUDIES COMING SOON

Evaluation of CBFEM for bracing connections in three storey building with Special Au t h O I’S
Concentrically Braced System (SCBF) as per AISC 360 and 341

* Mustafa Mahamid, PhD, Research
Associate Professor, Civil
Engineering, University of lllinois at
Chicago

« Satyam Bhosale, Project Engineer
at Southern Steel Engineers, LLC
(USA), and Former M.S. Student at
the University of Illinois at Chicago
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Copy Undo

o1/Ac

L

B@ OHHEFFF L W o se fuf|frg | o UL &
n- -He8v o A
- Method By angles v Face of
TS vl
RoationZ [T 00 { > .
e ]

“\-HSS7.000+0.500
brace

Flat Bar 1%x1%4"

(A572/A572M Gr. 50)
(1-NS, 1-FS)

- W2dxea
beam

27 i  _oiaas.dan oo
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https://www.ideastatica.com/role-navigation
https://www.ideastatica.com/support-center-sample-projects?product=steel&label=connection&label=aisc
https://www.ideastatica.com/support-center-sample-projects?product=steel&label=connection&label=aisc
https://www.ideastatica.com/request-demo

UPCOMING EVENTS 2025

Sept 3-5 of California, San Diego

Sept 17 of Ohio, Columbus

Sept 18 of North Carolina, Raleigh

Sept 24 NCSEA - Integration for base plate design and anchor reinforcement
Sept 25-26 of North West, Spokane, WA

Oct 14-17 Structural Engineering Summit, New York

Oct 15-16 Build Forward Conference / Summit, Omaha, NE

Oct 26-29 Convention Fall 2025, Baltimore, MD

Oct 28-29 2025 (Steel Tube Institute), Dallas, TX
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APPENDIX
Tips for modeling SCBF Connections in IDEA StatiCa
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WORKING PLANES FROM MEMBER LOCAL AXIS

Ex 5.13.12- scbf.ideaCon

T h e WO r ki n g p | a n e PROJECT DESIGN CHECK REPORT MATERIALS DEVELOPER
operation help us to pull off & =2doBE L EELE T L6~ il s

IFC | Member Load| Operation

settings sizing equilibrium percentage Import  Import  Export
Options Labels Pictures Connection Library CBFEM Loads Export
the member trrom the node SR T T RN
Work plane
Iﬁ Method By angles ~
—— Origin =
Origin Member LCS m v
4 CON1
M -
. Members Member M3 h
. - W | i 52563
- ‘ . — Working plane
M2 Y [in] 0.000
— A
-
M3 Z[in] 0.000
4 Load effects
Rotation

LE1
4 Operations
SHP1 Rotation Z ["1 0.0

RotationY [*] 0.0

M2

B1
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GUSSET PLATE TAPERED DESIGN

: AOCH,. @& S OLEEIFIF I E Wbl se fuffid & W & =
O r I ng p a neS rOI I I e Copy | Undo Share Project | Members Plates LCS | New Gallery  Propose Publish Manage Calculate loads- XIS Commection XIS | IFC |Member Load Operation Dissipative

project settings percentage Import  Import  Export item
Data Options Labels Pictures Connection Library CBFEM Loads Export New

member local axis | s GEee

Work plane
G column
Method By angles ~Face of
& * column flan
L ge
. - Origin » G brace
Origin Member LCS (s P d
se angle rotations N et
M X i 63.875 | Edge of gusset
WPLN11 | Whitmore —
¥ [in 0.000 section
cut?
s Z [inl -4500 - Bending p o= hoost Bsing
Later use a plate cut to form
/
GRD1 RotationZ[] 00 P
GRD2 _— = 14— — ——— — —— @beam
e tapere usse ale
Note: Maximum ¢ for determining
WPLN12 Whitmore section is 30
cuTe
WPLN13
PCUT?
cuTt
PLN1S \
cuTe L HSS7.000x0.500
pCUTY brace
GUSS4 )
WPLNI — Flat Bar 1%x1%'
WPLN16

(A572/A572M Gr. 50)
(1-NS, 1-FS)

360-22 (LRFD) / ACI 318-19  Analysis:Capacity design  Units: in

PL3%4" (A572/A572M Gr. 50)

%1728<NS, FS

1"x1" clip, 1N
[yo. 7 W24x162 W24x84
‘ ' beam beam |

]
- 27" I—L‘—Hﬁ & plasciE.4Q" /I\K7’7H\L7’)M| ~e &l
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PLATE SHAPE IMPORT FROM A CAD FILE

Material A992 vl
Thickness [in] 1"

‘ o
! stiffening plate — Shape Polygon v

1. Select a Stiffening

2. Select Polygon

Import a DXF drawing with ~e B gu—

X fin] 24" shape

a specific plate design and ™ S
use it for the gusset plate v
[ import a plate geometry from DXF - o >4
O — WL L 88 nX

ers Consecutive | Outline

Drawing boundaries are 1341.054 x 863.779

28.9in

44 5in

Data v R

Id Y |Entity Y Layer Y |Color
9 0 Line 0 n
| 1 Line 0

[ ]

2 Line 0 | |

Line 0 n

4. Select the drawing units \ e ) =
5. Click in one line of the design. Design must be a closed area.

6. Click on Consecutive to select the consecutive lines in the design -

7. Click on Outline and confirm in the details box that dimensions are ok. ™

s Finally click on OK to send the design to IDEA Statica =

StatiCa®




GUSSET PLATE OPERATION: EXISTING PLATE

When using a gusset plate
operation, the operation i
itself can create a new plate,

but if there is the case that

the plate is already in the
model, the option of

the existing plate in the

model.
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STIFFNESS ANALYSIS IN IDEA STATICA Tutorial k
STEP BY STEP

4 )
1. Perform Stress/strain analysis first, to ensure correct
modeling

\ /

4 )

2. Copy the connection and change the analysis type to
Stiffness analysis

\ %
4 )
3. Select the analyzed member, only one member in the joint
can be analyzed

\ %
‘4. Input moment force/axial force, depending what value of
stiffness is needed. It is recommended to input only one
_force in the analyzed member

J

4 )
5. Calculate and review results

\_ J
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PARAMETRIC TEMPLATES

Tutorial: Parametric design in IDEA StatiCa Connection - Flush moment end

plate connections

v s

LEI."

b

'LE\-'

-

V'

Custom company
connections

Common company
details

SNSRI  Model properties

+]xJt] ]

Smart templates

GetValue(B,
P3 Beam width et Bounds Width) 750 in] Length: Cross-se
P4 Bean web thickness GetBeamPlateThickness(8, Web) | 3/8 [in] Length: Compor
”
PS5 $eam top flange thickness | OSLoeamPlateThickness(B) 0014478 Generic
/ TopFlange)
3 /| Gauge 0127 5 fin] Length: Compor v
7
How many rows of bals, -
] v
7 Vi above top flange? ? 2 2 Generic
7 How many rows of bolts |
i v
8 F below the top flange? 1|2 2 Generic
T
P9 \ Top stiffener? 1| True True Generic v
. ~, v
P10 tiffencr thickness N+, 100127 172 fin] Length: Compor v
N
P20 Stiffener lenght S 01521 6" fin] Length: Compor v
H
P11 End plate thickness e i 9/16 lin] Length: Compor v
P12 Column stiffener? e | True Generic v
|
P13 Wide configuration? Tw 1 True Generic
L
P14 Right/left offset for EP1 | -((P3-P6)/2) -1.25 fin] Length: Cross-se
P15 Vertical offset ~(P5+Length(1.75,1in) -2.32 fin] Length: Cross-se
. Input for layers Above top |, ; Generic
flange

Operations

~ Parameters

Weld sizing Explode

Gauge [in] 5"
How many rows of bolts above top flange? 2
How many rows of bolts below the top flange? 2
Top stiffener? v
Stiffener thickness [in] 172
Stiffener lenght [in] 6"
End plate thickness [in] 9/16
Column stiffener? v

Avoid learning curve for
simple connections

//#/={=/ StatiCa®
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MEASURE TOOL

Use the measure tool to get
distances between points,
edges and surfaces

//#|=[=] StatiCa®



USE OF POLYGON SHAPE TO REINFORCE THE MEMBER

When using HSS sections, the
members are break out in
vertical thin plate strips.

However, you cannot place
HSS reinforcement in those
stips. The workaround is to
use a hollow section polygon
under the cold-formed
database. With that type of
section, the plates are
workable.

Note: Make sure you input the
correct design thickness

mlm D L 2PiEEEEE 20

HE 8Pl ) s fus) UL &
Settings Lloadsin  Loads - XLS Connection XLS | Model Load Operation
equilibrium percentage  Import  Import  Export | entity
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REINFORCING PLATE: STIFFENING PLATE AS A DOUBLER

StatiCa® cONNECTION

PROJECT DESIG

Design code: AISC 360-22 (LRFD) / ACI 318-19  Anal Capacity design  Units

N

oo
GAOCH LS S DL FEF F)E Lo se fus i & W @ =
New Copy | Undo Share Save | Project |Members Plates LCS | New Gallery Propose Publish Manage | Calculate Loads-  XLS Connection XLS IFC  Member Load Operation Dissipative
project settings percentage Import Import  Export item
Project items. Data Options Labels Pictures Connection Library CBFEM Loads Export New
mou@vovgaw e w
' Stiffening plate
Materia A572 Gr.50 ~ +
Thickness [in] ~ 1"1/4 R
Shape Rectangular ~
B1 - width [in] 12.000
width [in] 15.000
H1 - height [in]  0.625
5 H2 - height [in] 0625
. Loaﬁf&ks Origin Member ~
LE-CDIT ‘ Member M3 ~ Q
-----7m sPale Web 8 v R
4 Operations - -~ e Doubler ~
CUT1 Location Front v
OPN1 X - position [in] ~ 61.500
GUSST Rotation [°] 0.0
<p3 Welds
4 Dissipative items Weld [in] 74 Z -'“—V E7Oxx v+
DISS1

Ex 5.13.11 scbfideaCon

CHECK REPORT MATERIALS DEVELOPER
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STIFFENING MEMBER FOR SHEAR CONNECTION OUT OF THE JOINT

A stiffening member is an
. ool 82~ v @6 e o
operation that helps to add

. Cross-sectio n 5 - W24X162
a member in the model to / ' R
/ oA -
-

be part of the

M3 - cuT7 Offsetex(in] 0000

connection. One of the L o Al
keys to using a stiffening w [ = | e
member is that you can not c
directly apply load to .
it. This operation helps in \
the next examples: \

9 Analysis:Capacity design  Units:in

//#/={=] StatiCa*



BEAM NOTCH AUTO DESIGN: AISC

kA
("'} )
/ Opening, notch

Cross-section part B | Web 1
M3 _ #, Shape Notch
] ’ Location Both

“‘%m V4 B, B1 - width [in] 3-175
- - - 4 Membergf H, H1 - depth [in] 193750
' ‘ Rounding radius [in]  0.500

- 7.
4= ,l =
, 4 Load effects
P 4 LE-CD1T
/ LE-CDC
, 4 Operations
, CuT1

, GUSS2
P 4 sP3
, Sp4

‘, 4 Dissipative items

DISS1

AISC Seismic design manua

AWSD18-6.11.1.2

va k
4 ) "
\\Opening‘ notch y
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BUCKLING ANALYSIS IN IDEA STATICA

https:.//www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-
connection-design

1. Design the connection 4. Re-iterate until Buckling is

* Run regular stress/strain analysis OK
and verify you comply with all the « If the connecting elements are
code checks under the recommended factors,
use your engineering judgement to
decide the solution

2. Run Buckling analysis 3. Analyze results and decide

* Go to Check * Review the mode shapes and
tab>Calculate>Buckling buckling load factors
« Compare against recommended
factors
« Higher than recommended factor?

//#|=[=] StatiCa®
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BUCKLING ANALYSIS SUMMARY _StauCa
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