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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. @
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Agenda

How IDEA loads the FEA Model?

Load position

Loads in equilibrium

Loads as percentage of member capacity

Import load combination from Excel
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Condensed super elements

* The real length of the analyzed
member is hot shown

e Accurate stress/strain and
deformation of members
* Results show better
End section compliance with
Multipoint o o
onsams —— e@Xperimental tests and design
201 ondense

swercierent— cOCl@ formulations.
Connection point ° KnOW|Edge base
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https://www.ideastatica.com/support-center/analysis-model-improvements-in-idea-statica-version-21-0

Visible shell member:
1.25*H (Cross section)-

Condensed super element lenght:
4*H (cross section)

From the last operation

| LT

Member

lenghts
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How IDEA loads the model?

Analysis 100.0% Production cost - 86 US$
Plates 0.0 < 5.0% 0
Bolts 97.4 < 100% ]
‘Welds 89.2 < 100%
Buckling Not calculated .
CON3 IDEA transfers deformation
4 Members through the condensed super
[ ] v C element and that deformation
’ = i N ; !
* /B o T is trasnsmitted to the shell
™ 4 Load effects o { i } - element visible model
|
|

[ ] m . [‘
ﬂ‘o'@ 4 OQOperations - I i'
\

° - v EP1 \




Moment diagram

StatiCa® CONNECTION

Cslculete yosterdeys sstimatss

Shear connections.ideaCon

i @ ¥ Undo | =5 Members I%, Propose 2, Code setup 8 Settings n | XLS Import T
i | New
. Plat Publish Calculat L v | a4 Connecti t =
ST CD DR FAT FIR New Copy D ates Gallery H: uots alculate I onnection fmpor Member Load Operation
E Save 4 LCS I Manage B Overall check | LRFD 2016 ¥ XLS Export
Analysis 100.0% - 86USS i
N Vy Vz Mx My Mz
o
Plates 00 < 50% Member | ol | Odpl | [dpl | [Kip.ftl | [kdip.ft] | [kip.ft]
Bolts 97.4 < 100% -
C / Begin | 0.000 0.000 0.000 0.00 0.00 0.00
Welds 89.2 < 100%
Buckling Not calculated 0000 0000 0000 000 0.00 0.00
CON3 > 0.000 0.000 -226.00( 0.00 0.00 0.00
4 Members e
[
B Values in disabled cells are not taken into account in CBFEM
4 Load effect analysis. Members can be loaded only by that components of
9 oad efects nternal forces which are defined in member "Model type”.
i‘o g 4 OQOperations
& B FP1
Cc

Unbalanced forces

X Y Zz Mx My Mz
[kip] [kip] [kip] [kip.ft] | [kip.ft] | [kip.ft]

0.000 0.000 -226.000 | 0.00 169.50 | 0.00

AISC - LRFD (2016) Stress, strain

StatiCa®



Example: Frame with released moments and
uniform load

b L

Load 2
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Shear force
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results

-78.944 kip

That is the shear force you input in Vz.
As it is the force you want to transfer to
78.944 Kip the connection.
0 kip \ D kip
%0 kip

% kip| -0ad - ShearY

Force - Kip
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Moment

results

As this is a pinned joint
(Moments were released).
Zero moment is at the start of

the beam, so, 0 moments are
transferred to the connection.

u e
Max: -258- ip-ft
But, moment forces starts to
develop from the start to the beam.
%Max: 0 Kip-ft

0 kip-ft

PMax -02d 3 - Bending Z
Moment - kip-ft



Moments at the end of the member

e L*Shear: 2.33ft*78.944kips=183.93

uss$
o
4  Members
C
° 78.944 k
4 Load effects ) !
EED
4 Operations O .
FP1 0 — 0 kip-ft
Max:
-78.944 Kip
0 kip-ft 0 kip-ft
l;x Load 3 : Shear Y : Bending Z
/[/#]/={=] StatiCa"® Moment - kip-ft : Force - kip




Load position T .

Model type

MNode

Bolts
Position
DIET O

Ong member of the joint

( \ ‘?ne earing mem erl.
Distance along the member to place a shear force, e
it is taken from the start of the member
\ y,
( . . . \
By default, member starting point is on the node
(unless you modify the ex offset)
\ y,
( . . . . . \
Indicates the inflection point in the moment
diagram (hinge)
\ y,
s N
Each member has its own load position input https://www.ideastatica.com/
L ) support-center/how-to-

define-correct-load-position

12


https://www.ideastatica.com/support-center/how-to-define-correct-load-position
https://www.ideastatica.com/support-center/how-to-define-correct-load-position
https://www.ideastatica.com/support-center/how-to-define-correct-load-position

Node, bolts or position?

Production cost - 38US$ Production cost - 42 US$
Plates 0.1<50% _—
B _— B Welds 775 < 100% ~

Buckling Not calculated

CON2 coNz CON2

4 Members 4 Members 4 Members

v C v c

7 B

4 Load effects 4 Load effects 4 Load effects

7 LE v LE v |
4 Operations 4 Operations 4 Operations
. — 7 CLEATI v CLEATI | </ CLEATI

Jronnnnp

Node: Starting point of the Bolts: Valid when an operation Position: Distance input needed
member, usually at the node unless contains bolts (shear plate, cleat,
you modify ex offset etc)

Location of the hinge investigation
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https://www.ideastatica.com/support-center/single-plate-shear-connections-aisc#:~:text=The%20design%20methodology,of%20the%20frame.

Production cost - 42US§

.- B
xamples

CON2

4  Members
v c
v B

4 Load effects

4 Operations

4436 Production cost - 78US$ +  CLEAT1

CON1

4 Members

v C
v Bl
v B2

4 Load effects

4 Operations

Production cost - 75 US$

v sp1

v cum cons

v cpL2 4 Members

7 cpL2 jf
v D2

4 Load effects

4 Operations
v sp
v cput
v cpL2

[aI=E] StatiCa® y .




Only one end

Load application for

Production ¢

all the mebers

including bearing

member

supported
160:57 [ Load ]
N Vy Vz Mx My Mz
Member [kipl | [kip]  [kip] | [kip.ft] | [kip-ft] | [kip.ft]
> |M242 /Begin [0000 |0000 |-7427 000 |-2022 | 000
M175/Begin | 1404231586  -0132 001 | -049 | -925
M175/End | -10342( -2541 -0136 | -002 060  -1261
M238/End 0000 0000 |-8305 000 3324 000
M243/End 0000 0000 |-7609 000 2011 | 000
M2662 / Begin 0000 |0.000 |-13663 000 |-5510 | 0.00
Unbalanced forces
X Y z Mx My Mz
[kip] [kip] [kip] [kip.ft] | [kip.ft] | [kip.ft]
0268 |-0955 0000 (000 |000  |-001

//=[={=] StatiCa®

Joint statics

check

Support fixed at
the begin and

160:57 [Load]

Load application only
to members that are
not bearing member

N Vi Vz Mx M Mz

Member [kip] [k!irp] [kip] [kip.ft] [kiyp.ft] [kip.ft]
> |M242 /Begin |0.000 |0.000 |-7427 |0.00 -20.22 | 0.00
M238 / End 0.000 |0.000 |-8305 |0.00 33.24 | 0.00
M243 / End 0.000 |0.000 |-7.609 |0.00 2011 | 0.00
M2662 / Begin|0.000 | 0.000 |-13.663 |0.00 -55.10 |0.00

Loads in
equilibrium:
On/Off

https://www.ideastatica.com/

support-center/equilibrium-

and-supporting-member



https://www.ideastatica.com/support-center/equilibrium-and-supporting-member
https://www.ideastatica.com/support-center/equilibrium-and-supporting-member
https://www.ideastatica.com/support-center/equilibrium-and-supporting-member

Loads as a percentage of member capaci

StatiCa® CONNECTION DEMO

Coleulate yosterday's sstimates

Project

+ ¥ Undo | & Members | _ “q Propose 2, Code setup 8 Settings i XLS Import f—|i .
Truss end connection 1 N > I % T“'
ew . - . (g
Redo Plat = Publish Calculat: = v | 2C tion | rt
EPS ST CD DR FAT FR HT New Copy | . = ° D ates Gallery H= pusiis El calculate i - onnECtionImPOT | \tember Load Operation
Save | J-LCS Ik Manage . Overall check | | %) LRFD 2016 *H XLS Export

bels Pictures Connection Brov

Options mport/Export loads New
ﬁ @ Q 4*0 c :: [ 4 'ﬂ. Generally located plate (Gusset) » Solid Transparent Wireframe LE1 [Load] Copy Delete

Analysis o 100.0%

AXIal force Production cost - 6350US$

N v V. M: M M:
Plates o/ 05<50% ) (ST | [921 l9zel 192(1 [‘531 l;l
Bolts 903 <100% showm in the - . > [M1/End |00 0.0 0.0 00 00 00
- - n 8 X X X 3 8
Welds  + 96.8 < 100% model in kIpS
Buckling Not calculated M2 /End |-150 |00 0.0 0.0 0.0 0.0
Truss end conne M3/End 150 |00 0.0 00 00 00

4  Members

-357.414

S i
v M2 Values in disabled cells are not taken into a
7 M3 analysis due to selected “Model type”, mis

Percentage input

characteristics, and unknown warping cons
4 Load effects

4  Operations

STUB1

Gusset n/n
GRD1
Filler1
GRD2

" Loads -
Filler2

STHorCol percentage
STVertl

DT

L N T

Unbalanced forces

N Vy Vz Mx My Mz
[%] [%e] [%e] [%] [%] [7]

> |B/End |00 0.0 -1000 | 0.0 0.0 0.0

Member
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Loads as a percentage of member capacity

LRFD ASD
AxFy

N:A*Fy*(p N = Q

¢

V3 Vy = (Ay * Fy/V3)/Q

B ¢
VZ_AZ*Fy*(ﬁ Vz = (Az * Fy/\3)/Q
My =ZyxFy*¢ My:ZJ’;Fy
Mz =7Zxx*Fyx¢® Zx * Fy
Mz =

9)
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StatiCa® CONNECTION IdeaStatiCa-Pipeline Truss Rev7 - Con 55 [_No]

days sstimates - Materials Analysis 14.8% Production cost - 6365US$
. - - - Plates 203.1 » 5.0%
B @ = undo | [Eibiember]| Ik Propose | &, Codesetup | 88 Settings X5 Import + 5 %
e |1 ew o o,
” . A - = [ Bolts 182.6 > 100% -
hs ST CD DR FAT R New Copy [ plates Galley = Publish Calculate & a Connection Import | & 0 Operation
Hlsave | J-1cs I Manage B® Overall check | | ASD 2016 = XLS Export Welds 1118.4 > 100%
Buckling Not calculated 1224714
o Solid nt Wireframe || GENERATED IBC 2012 TABLE10ASD241 17(9) [Load | Copy Delets [%]
Analysis 99.6% Production cost - 1222US$
P\a(eys 40 < 50% Member |V VYRR (YA (MR (bR [043 2820
. [kipl | [kip] |[kip] | [kip.ft] | [kip.ft] | [kip.ft]
Bolts 803 < 100%
> 429810000 |-0012 (000 | 000 |000 250
Welds 769 < 100% 2 ’ 4
Buckling Not calculated M135 / Begin | -74606 | -0.121 |0017 | 000 | 000 | 000 225
SEISMIC LOADS +Z(4)
M411/End |-23687 | -0474 |-5672 |000 |000 | 000
SEISMIC LOADS -Z(5) 200
GENERATED IBC 201... M494 / Begin | -50801 | 0009 | -0096 | 000 | 000 | 000
GENERATED IBC 201... M495 /End |-0.579 0009 |-0.096 | 000 | 000 0.00 7
GENERATED IBC 201
M522 / Begin | -106.20:| 0240 | -2.173 | 0.00 192 | -048 150
GENERATED IBC 201
GENERATED IBC 201 MS22/End 98856 0231 |-1651 000 | -192 | 048 125
4 Operations
/ cun 100
Values in disabled cells are not taken inta account in CBFEM /
/ cur2 analysis. Members can be loaded only by that components of i 75
, internal forces which are defined in member "Model type". A
v/ cut3 ' fa
i
¥ cuta “H 50
s sp1 A
/ GRDI / 2
7/ GRD2
/ GRD2 0.0
</  CLEAT1 Unbalanced forces -571.B57
¥ OPN1 X v z Mx My Mz
7/ OPN2 [kip] [kip] [kip] [kip-ft] | [kip-ft] | [kip.ft]
¥ GRD4 0474|0000 0000 [1996 |-2152 |-610

AISC - ASD (2016)

Examples

18



Import load
combination from Excel

A A

Match the IDEA members name to the other
software naming convention

XLS Export

Use the template provided by IDEA
Data process in Excel to match local axis
Verify the units in IDEA and the source
Click XLS Import and paste it

H s e [xH

AL5  Connection  XL5
Import Import  Export

MMMMMM
MMMMMM
MMMMMM
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Example RISA

ORFEBR S 9. 2 CE®mO- RISA-3D Sample Model

Fle Home Modify View Drawing Tools  Spreadsheets  Advanced

o v X @

< it | Noze v G v et id Reactions  2nd/1st Moment Ratios

Results Force Summation Time History Contour Formatting

. MemberE.. Axall yShear.. zShearld Torquelfil yry Momenticfl z:zMomentct

Hot Rolled Steel Members (4) v < " ot £ o0 £ o
DECDCDE 1z | 0 4,596 0 0 0 20.025
Section/Shape Various v |
— 3 Load Combinati v | LC13:1BC 16-4 v
Shape Various :\ A i - w oad Combination (a) (. % ] 0 -2.688 0 0 0 2.855
Material Various v [+
Design List Various v [+ .
— You have requested to Filter Items from Results Spreadsheets. (Nodes,
Design Rule Various ~ [] " Members, Wall Panels, Plates and Solids will be hidden). I 0 3.05 0 0 0 0
Additional Properties A~ o Filter out UnSelected items from Results J D _3[}5 [} [} [} [}
| Nade Various Filter out Selected items from Results
INode various | 7.181 0.237 0 0 0 0
K Node

Always display this option
Rotate (deg)

T/C Only Both Ways v
| Offset, in
J Offset, in

Physical

Analysis Offset, in

J 6.513 0.237 0 0 0 -2.842
| -1.24 0.105 0 0.016 0 0

J -1.101 -0.105 0 0.016 0 0

ePmINEN

Activation Active v
| 0 4511 0 0 0 19.525
Start Support Default o
End Support Default v [
J 0 -2.811 0 0 0 4.225
RISAConnection Properties v
Results for LC 13, IBC 16-4 (a) (h)
Design Properties v Member z Shear Forces (kips) | 0 2.884 0 0 0 0
° = ~ V4 1

20






What's next?

Next webinars...

e What's new in IDEA StatiCa
\V23? US Edition — May 3™

e Stiffness analysis — May 315t

//=[={=] StatiCa®

Live events
* NASCC April 12-14

* Booth #1636

| 'NASCC:
THE STEEL CONFERENCE
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