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Agenda

CBFEM Introduction

Solid Transparent  Wirefr

uction cost - 64 US$

How are welds and bolts discretized in
CBFEM?

* Options for modeling welds and bolts
* DESign results | STIFF1a | E70xx

e Detailing checks
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CBFEM:
Component Based + Finite Element Method

Production cost - 1458 US$
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Theoretical
background

Equivalent stress [ksi]

—F T}
 ——

236

g T—

1 — column web in shear, 2 — column web in compression, 3 — beam
flange and web in compression, 4 - column flange in bending, 5 — bolts

//=[={=] StatiCa®
in tension, 6 — end plate in bending and 7 — column web in tension.



https://www.ideastatica.com/support-center/general-theoretical-background

FE Discretization

Beams, plates

e Shell elements (4-node quadrangle)
¢ Six degrees of freedom in each node
e Mesh density is independent- Automatic meshing

Bolts, welds

e Weld=elastoplastic shell element
¢ Bolts and anchors= Nonlinear springs

e Member intersection

Contacts

e Two surfaces
e Two edges
e Edge+surface

//=[={=] StatiCa®
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* The load is transmitted through force-deformation

constraints to the opposite plate.

Multi-point
constraint

* The connection is called multi-point constraint (MPC) and

relates the finite element nodes of one plate edge to

another.

StatiCa®
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StatiCa® CONNECTION weld tips.ideaCon

Calculste yesterdays sstimatss

Project

. ¥ ¥ Undo . LE1 - || B == 10.00
CON3 ¥ = B b % : |/ [
EPS ST CD DR FAT New Copy i Members Plates LCS New Gallery | Code Calculate Overall Strain Forextreme ¥ || ‘rquivalent Plastic Stressin Bolt  Mesh Deformed
[&] save setup v check check stress  strain contacts forces

Solid Transparent Wireframe Analysis Plates Bolts

- Production cost - 103 US$ Check of welds for extreme load effect
;::S Status |Item |Edge |Xu -[I;:] I[';l] I[-in] I[.Icn] Loads |[:|r(1ip] ?’I::] 'EJ;] Detailing
bas @ |ep1 |B-bfi1 |ETOxx| 4 1/4n | 45/16 W |4°5/8 |11/16 [LE1 | 1954 5425 | 3602 v
e ® E7Oc| 4 /4N | 45/16m |4°5/8 | 11/16 |LET [3.135 |5425 |57.80 v,
@ |eP1 Btfl1 |E7Ox< 41/4n | 45/16W[4°5/8 | 11/16 |LE1 2648 | 5425 | 4881 (V)
N ® E70x<| 4 1/4N | 45/16W |4°5/8 |11/16 [LE1 3639 5425 | 67.08 (v

EP1 B-w1 |E7Owx A3/16m | 41/4n |977/16 [11/16 |LE1 3127|4164 | 7509 &
(v E7Oxx | A 3/16m | 4 1/4n |977/16 | 11/16 | LE1 3127|4164 | 7510 &
) |Cbfl1|STIFFla | E70xx | 4 5/16m | 4 7/16 W |3"7/16 | 7/8 LE1 1.565 | 9.765 16.03 &

& E70xx| 4 5/16M | 47/16W|3°7/16 |7/ |LE1 |2466 (9765 (2526 | (@

+] [+ [#] | [+ | [#] [[+] [+] [+ [+

) |Cw1 |STIFFla |[E7Oxx| 4 5/16 W | 4 7/16 W |675/16 | 7/8 LE1 0772 9.009 8.57 &

Equivalent stress [ksi]




Weld force calculation

* From the most stressed mesh
element in the weld:

* Fn=Force from Finite Element
analysis

* Lc=Length of critical element

* Theta angle= Angle between Fn
and longitudinal axis of the
weld.

Paper about welds

//=[={=] StatiCa®


https://events.cmm.pt/admin/content/downloadFile.php?id_ficheiro=446&code=938931536

Weld modeling

* Leg size=0

* For single sided fillet weld, weld
throat thickness is equal to the
thinner connected plate.

* For double sided fillet weld, weld
throat thickness is equal to half
of the thinner connected plate.

//=[={=] StatiCa®

¥  Welds
Flanges [in] 3/16H E70xx v
Webs [in] 3/16! E70%x¢ v

Fillet welds:

One side
Double side

L: ét;:ljj
Jny | b A

"z

t= (cos 45”)1-1—*

1=0.707Tw

Ls

Ls=Leg size
Th=Throat thickness




Weld size Lenght of the Fn= Resultant force from the
e e S u S Th=Cos45*_s user input full weld

most stressed element in the

weld
L} - -
ﬂ‘ Q Q ‘*’ c ., @ Solid Transparent ~ Wireframe Analysis  Plates  Bolts
Analysis o/ 100.0% Check of welds for extreme load effe | v -
Plates o 08<50% Status |ltem |Edge |Xu -I:h I..s L I..c Loads Fn. M_‘" ut
Bolts v 503 < 100% _ [in] [in] [in] [in] [kip] | [kip] | [%I]
Welds J 75. El O C-tfl 1 | FP1 E70xx | 401670 . | 4 0.2362 & | 883 0.55 LE1 2.966 3.945 75.2
Buckling 3 Weld resistance check (AISC 360-16: J2-4) =

@R, =¢ - Foy- Aye = 3945 kip = Fro= 2966 kip
Where:

> Frw = 57.1ksi  —nominal stress of weld material:

o Fopy =06 Fpyy-(1+0.5-5in'%)  where:
o Fpyy = 70.0 ksi — electrode classification number, i.e. minimum specified tensile strength
o # = 53.3° — angle of loading measured from the weld longitudinal axis

-

Aue =009in2 - effective area of weld critical element

@& =075 — resistance factor for welded connections

E70wx | 403062 m | 404331 m|345 086 LE1 1.571 11.289 | 13.9

+ | [+ [+] [+

O C-w 1 |STIFF1a | E70xx | 4 03062 m | 404331 w635 0.91 LE1

1.502 12.969 | 116

Equivalent stress [ksi]

Maximum stress in the
element

AISC - LRFD (2016) Stress, strain Equilibrium not required

[/#]=F=] StatiCa°® Check of welds according AISC



https://www.ideastatica.com/support-center/check-of-welds-according-to-aisc

Type of weld

Weld2 [General weld or contact] Pre-design Copy Delete

~

¥ General weld or contact

Placement Edge to surface v

Type Weld v
¥ First plate

Member or plate  SP2 v = Eu

Edge index 4

¥ Second plate

Plate C | Web 4 B2 ol

v  Welds
Weld [in] 174 B 700 L IR
v

Offset 1 [in] Continuous

Offset 2 [in]

Length [in]

Ganp finl 2"

ideastatica
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Weld2 [General weld or contact] Pre-design Copy Delete

¥ General weld or contact

Placement Edge to surface v

Type Weld v
¥  First plate

Member or plate  SP2 v 3 ﬂu

Edge index 143

¥ Second plate

Plate C | Web 4 - B ﬂu

v  Welds
Weld [in] 1/4 H E70%x L NP

Type Continuous v
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weld tips.ideaCon
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Save
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AISC - LRFD (2016) Stress, strain
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"?‘ Manage

n

Pictures Connection Browser

% m '. & Settings
) -+

Code Calculate Overa T

setup heck

CBFEM

Options Import/I

L @ XLS Import ,:2 iiu 'y
v | & Connection Import = .
Member Load Operation

LRFD 2016 1 XLS Export

t/Export loads New

Solid Transparent Wireframe Weld2 [General weld or contact] Pre-design Copy Delete

Production cost - 29 US

In equilibrium

Members
7

v B
Load effects
v LE1
Operations
v CcuTi
v

SP2
v Weld1

v

General weld or contact

Placement Edge to surface v
Type Weld v
First plate

Member or plate  SP2 - = ﬂu

Edge index 143

Second plate

Plate C| Web 2 Y . Eu
Welds

Weld [in] 1/4 B Eroxx vl L4 L.L
Type Continuous v

ideastatica




Base metal capacity check (AISC 360-16: J2-2)

¢R, = ¢ Fopy-Apy = 5425 kip = F,= 1954 kip

Base metal

Fo.gar = 34.8ksi — nominal stress of the base metal:

e F.gy = 0.6 F, ,where:
o r, = 58.0 ksi — tensile strength of the connected material

Apy = 02078 in2 — cross-sectional area of base metal:

o Apyr = Aue - \/§ , where:

o Aye = 0.1469 in? — effective area of weld critical element

Code and calculation settings %

¥  Analysis and checks =
Code ¢ = 0.75 - resistance factor for welded connections
Stop at limit strain setup
GeomEtricaI nonlinearity (GMNA) / LIV R. LG WMHWRIICDS UL WIC WWGCILE 311All Ue al 1vadl Uliv=liall e UHWRKIICDD UL LG
Detailing v material. but not less than /s in. (16 mm).
Concrete breakout resistance Both v 4. Strength
Local deformation check (a) The design strength. 0R, and the allowable strength. R,/ Q. of welded joints shall
be the lower value of the base material strength determined according to the limit
Plate and weld clash check states of tensile rupture and shear rupture and the weld metal strength determined
Friction coefficient in slip-resistance [-] 0.30 according to the limit state of rupture as follows:
Base metal capacity at the fusion face v For the base metal
Deformation at bolt hole at service load is design Ry = FpmApy (J2-2)
For the weld metal
Rn =F, nwAwe

where
Apyr = cross-sectional area of the base metal. in.? (mm?)
Ay, = effective area of the weld. in.? (mm?)
F,gy = nominal stress of the base metal. ksi (MPa)
F,, = nominal stress of the weld metal. ksi (IMPa)

//=[={=] StatiCa®

The values of ¢. Q. F,,z1s and F,,. and limitations thereon, are given in Table J2.5.



Bolts=Nonlinear springs

V A
N\ Tension force in bolt, kKN kpl - i
’ d)Rn 7""”;77'77_'7'77 - (V=0 F = R} (V = 1 Rosi o = R}
PR, |~~~ - | | vLr
| | |
Fu | == Ker -
I | | [V =0,F = R.}
I | ;‘ ﬁ o (V = Rui Fy = Ry}
} ! | 3 vir
: : 5 i (V= R = Rl
k| I f i £ o
_{ : I j ! {V =R.;F, =0}
- | Ug : Utrd w’ 1 > r=M-1 {V = R = 0}
I . I > +“—r+—> R rULS e ULS "
Bolt deformation, mm 581 — Spl 6
LLoad-deformation Load-deformation Bolt tension force as
diagram of a bolt in diagram of a bolt in a function of
tension shear deformation in shear

and tension
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https://www.ideastatica.com/it/blog/bolts-and-bolted-connections

8. High-Strength Bolts in Slip-Critical Connections

Slip-critical connections shall be designed to prevent slip and for the limit states of
bearing-type connections. When slip-critical bolts pass through fillers, all surfaces

[ ] [ ] [ ) [ ]
S | I p C r I t | C a | C O n n e Ct I O n S subject to slip shall be prepared to achieve design slip resistance.

The single bolt available slip resistance for the limit state of slip shall be determined
as follows:

R, = uD,heTyng (J3-4)
(a) For standard size and short-slotted holes perpendicular to the direction of the
load

®=1.00(LRFD) Q=150 (ASD)

v Bolts _ .
(b) For oversized and short-slotted holes parallel to the direction of the load

Type 3/4 A325 v © =085 (LRFD) Q= 1.76 (ASD)

Transverse edge distance [in] 1"1/2 () For long-slotted holes
®=0.70 (LRFD) Q=2.14 (ASD)
- - e
Transverse spacing [in] 3"*4 where
Longi tudinal e dge distance lin] 1"1/2 D, = 1.13, a multiplier that reflects the ratio of the mean installed bolt pretension

to the specified minimum bolt pretension. The use of other values are per-

Longitudinal spacing [in] o 7, — it Sotene temsion sven n bl 5 . Kips, o Tble 7310 £
Shear plane in thread ol hy = factor for fillers. determined as follows:
Bearing - tension/shear interaction v (1) For one filler between connected parts
Bearing - tension/shear interaction hp=1.0
Friction (2) For two or more fillers between connected parts

By =085

n; = number of slip planes required to permit the connection to slip
p = mean slip coefficient for Class A or B surfaces, as applicable, and determined
as follows. or as established by tests:

C h ec kS of bO ItS acco r-d | ng to Al SC (1) For Class A surfaces (unpainted clean mill scale steel surfaces or surfaces

with Class A coatings on blast-cleaned steel or hot-dipped galvanized
and roughened surfaces)

=030

(2) For Class B surfaces (unpainted blast-cleaned steel surfaces or surfaces

H ]
//#/=/=] StatiCa with Class B coatings on blast-cleaned steel)

=050



https://www.ideastatica.com/support-center/check-of-bolts-and-preloaded-bolts-according-to-aisc

Slip critical factor

//=[={=] StatiCa®

High-Strength Bolts in Slip-Critical Connections

Slip-critical connections shall be designed to prevent slip and for the limit states of
bearing-type connections. When slip-critical bolts pass through fillers. all surfaces
subject to slip shall be prepared to achieve design slip resistance.

The single bolt available slip resistance for the limit state of slip shall be determined
as follows:

Ry = WD, hTins (J3-4)

(a) For standard size and short-slotted holes perpendicular to the direction of the
load

6=1.00(LRFD) Q=150 (ASD)

(b) For oversized and short-slotted holes parallel to the direction of the load
6=0.85(LRFD) Q=176 (ASD)

(c) For long-slotted holes
$=0.70 (LRFD) Q=2.14 (ASD)

where
D, = 1.13. a multiplier that reflects the ratio of the mean installed bolt pretension
to the specified minimum bolt pretension. The use of other values are per-
mitted if approved by the engineer of record.
T = mimimum fastener tension given in Table J3.1. kips. or Table J3.1M. kN
hy = factor for fillers. determined as follows:
(1) For one filler between connected parts
he=1.0
(2) For two or more fillers between connected parts
he=0.85

n; = number of slip planes required to permit the connection to slip
1 =mean slip coefficient for Class A or B surfaces. as applicable. and determined
as follows. or as established by tests:

(1) For Class A surfaces (unpainted clean mill scale steel surfaces or surfaces
with Class A coatings on blast-cleaned steel or hot-dipped galvanized
and roughened surfaces)

=030

(2) For Class B surfaces (unpainted blast-cleaned steel surfaces or surfaces
with Class B coatings on blast-cleaned steel)

= 0.50

Code and calculation settings

LRFD - Resistance factors ¢

Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 09
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65
ASD - Safety factors Q

Tensile and shear strength - bolts 2
Combined tensile and shear strength - bolts 2
Bearing at bolt holes 2
Fillet welds 2
Material safety factor 1.67
Slip resistant joint 1.5
Check settings

Limit plastic strain [%] 5.00
Local deformation limit [%] 3.00




Filler factor for slip critical connections

* Fillers are detected and factor is
changed.

hs = factor for fillers, determined as follows:

(1) For one filler between connected parts

he=1.0
. . . . . - — Reducti f bolt sh ist f ti ith filler
(2) For two or more fillers between connected parts eduction of bolt shear resistance for connection wi s
Bolt shear resistance for connections with fillers is now reduced according to AISC 360-16, J5.2. A filler is
; U‘ 8 g recognized by IDEA StatiCa as an inserted plate that is not connected to any other weld or bolt grid. It is not
'Tf M- checked whether the filler is properly developed.

The factor for fillers of slip-critical connections, hy, is now determined properly according to AISC 360-16,

13.8. For two or more filler plates, hf is reduced to 0,85.

These three updates above are available since version 22.0.0.

[[3]=F] StatiCa* y =



Friction coefficient in slip-resistance

Code and calculation settings %
¥ Analysis and checks Code -
I = mean slip coefficient for Class A or B surfaces, as applicable, and determined setup

. Stop at limit strain
as follows, or as established by tests: P

Geometrical nonlinearity (GMNA) v
(1) For Class A surfaces (unpainted clean mill scale steel surfaces or surfaces Detali 7/
with Class A coatings on blast-cleaned steel or hot-dipped galvanized etarling
and roughened surfaces) Concrete breakout resistance Both v
=030 Local deformation check

) Plate and weld clash check
(2) For Class B surfaces (unpainted blast-cleaned steel surfaces or surfaces

with Class B coat:ing‘,‘: on blast-cleaned steel:ll Friction coefficient in slip-resistance [-] 0.30

w=0.50 Base metal capacity at the fusion face

Deformation at bolt hole at service load is design

//=[={=] StatiCa®




Code and calculation settings %

. . ¥ Analysis and checks Code -
setup I
O S | n e a r | n g Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing 4
Concrete breakout resistance Both v
¥ Bolts

Local deformation check

Type 3/4 A325 v
Plate and weld clash check

Transverse edge distance [in] 1"1/2
Friction coefficient in slip-resistance [-] 0.30

Transverse spacing [in] 3"*4

Base metal capacity at the fusion face

Longitudinal edge distance [in] 1"1/2
Deformation at bolt hole at service load is design v

Longitudinal spacing [in] 0"

Shear plane in thread v

Shear force transfer Bearing - tension/shear interaction v

(1) Bearing
(i) When deformation at the bolt hole at service load is a design consid-

eration

R,=2.4dfE, (J3-6a)

(ii) When deformation at the bolt hole at service load is not a design con-
sideration
R, = 3.0dtF, (J3-6Db)

(2) Tearout

(i) When deformation at the bolt hole at service load is a design consider-
ation
R, =1.2I.tF, (J3-6¢)

(ii) When deformation at the bolt hole at service load is not a design con-
sideration

//#/=/=] StatiCa® R, =1.5I.tF, (J3-6d)




Fillers in bearing bolts

* Filler is detected and reduction
is applied:

2. Fillers in Bolted Bearing-Type Connections

When a bolt that carries load passes through fillers that are equal to or less than Y4

in. (6 mm) thick, the shear strength shall be used without reduction. When a bolt that

carries load passes through fillers that are greater than /4 in. (6 mm) thick. one of the Shear resistance check (AISC 360-16: J3-1)
following requirements shall apply:

¢Ry, =¢ Fny-Ap-r= 34190 kip 2 V= 5238 kip
(a) The shear strength of the bolts shall be multiplied by the factor

Where:
1 —04(t — 0.25) F,, =54.0ksi —nominal shear stress from AISC 360-16 Table J3.2
1 —00154(r—6) (SI) Ap =0.9940 in?2 - gross bolt cross-sectional area
but not less than 0.85. where ¢ is the total thickness of tﬁle fillers. ¢ =075 — resistance factor
(b) The fillers shall be welded or extended beyond the joint and bolted to uniformly r =085 — reduction factor for fillers (AISC 360-16: J5.2)
distribute the total force in the connected element over the combined cross sec-
tion of the connected element and the fillers. « r=max(0.85,1 0.4 (t; — 0.25))
. .. . i tr = 1"in — total thickness of fillers
(c) The size of the joint shall be increased to accommodate a number of bolts that is e ' ' ner

equivalent to the total number required in (b).

//=[={=] StatiCa®




Standard vs Slotted holes

* Bolts in standard holes can

transfer shear force in all
directions. I B ENEEE[]
I Data eration . I
1
* Bolts in slotted holes have one Feree |[ e Do frou o
direction excluded and can = B = b
° . . =
move in the selected direction L BTl
freely. b
@)
. T
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Shear plane in thread

TABLE J3.2
Nominal Strength of Fasteners and
Threaded Parts, ksi (MIPa)

Nominal Shear Strength in
Nominal Tensile Strength, | Bearing-Type Connections,
Description of Fasteners Fre, ksi (MPa)e! Fav, ksi (MPa)®!

A307 bolts 45 (310)¢ 27 (186) 14

Group A (e.g., A325) bolts,
when threads are not excluded 90 (B20) 54 (372)
from shear planes

- Group A (e.g., A325) bolts,
S h Ea r P Ia " E I " th rea d when threads are excluded 90 (620) 68 (489)

from shear planes

Group B (e.g., A490) balts,
when threads are not excluded 113 (780) 68 (469)
from shear planes

Group B (e.g., A490) balts,
when threads are excluded 113 (780) 84 (579)
from shear planes

Group C (e.q., F3043) bolt
assemblies, when threads and
transition area of shank are 150 (1040) a0 (620)
not excluded from the shear
plane

Group C (e.g., F3043) bolt
assemblies, when threads and
transition area of shank are 150 (1040) 113 (779)
excluded from the shear
plane

Threaded parts meeting the

requirements of Section A3.4,
when threads are not excluded 0.75Fy 0.450F,
from shear planes

Threaded parts meeting the

requirements of Section A3.4,
when threads are excluded 0.75F, 0.563F,
from shear planes

//=[={=] StatiCa®




Gap between connected plates

* The maximum distance allowed
between two connected plates is
0.08 inches.

//=[={=] StatiCa®



Detailing checks

Check of bolts for extreme load effect
Ft \' Bearing $Rn | Utt Uts Utts -
Status | Item |Loads [iip] [iip] [iip] 1%] 1%] 1%] Detailing
> D |B1 |LE1 0880 |3925 |15.869 43 316 |- (%}
Code and calculation settings @ |82 |1 0404 [3982 |15.869 20 [321 |- (%)
v Analysis and checks % - @ (B3 |1F1 0054 |4037 |15.869 03 325 |- (%]
Code +
+ B4 LE1 0.000 |4.036 15.869 0.0 325 -
Stop at limit strain setup + © o
@ |85 |1 0000 |4022 |15869 00 324 |- (%}
Geometrical nonlinearity (GMNA)
Y @ |86 |LE1T 9869 |7.057 |16.684 477 |568 652 (%)
Detailin E
© 5 |w [ame [soor s Jzs [ | | ©
Concrete breakout resistance Both v @ los [ir 3605 [3931 [15860 174 317 |- P
Local deformation check - - =
Plate and weld clash check
Friction coefficient in slip-resistance [-] 0.30 Check of bolts for extreme load effect
i i Ft V' Beari R Utt Uts Utts
Base metal capacity at the fusion face Status | Item | Loads | ' ) earing $Rn Detalling
. . . . [kip] | [kip] | [kip] [%] [%] [%]
Deformation at bolt hole at service load is design v
=|| @ |81 [E1 0880 |3925 |15.869 43 316 |- (%)
Interaction of tension and shear check (AISC 360-16: J3-2) -
An EIYSiS ’ 1 00 U% The required stress, in either shear or tension, is less than or equal to 30% of the corresponding ava
combined stresses need not to be investigated.
Plates  « 0.9 <5.0% >
Bolts ¢ Detailing
Detailing check (AISC 360-16: J2-1b) I
Buckli ng Not calcul Error No1: Bolt B1 is too close to bolt B2. Spacing between bolts must be greater than 1"11/16 in.
4 »
H ]
//#/=/=] StatiCa mm‘ e T T T [ -



https://www.ideastatica.com/support-center/detailing-of-bolts-and-welds-according-to-aisc

Detailing checks (bolts

Minimum Spacing

The distance between centers of standard. oversized or slotted holes shall not be less
than 2%/3 times the nominal diameter, d. of the fastener. However. the clear distance
between bolt holes or slots shall not be less than 4.

User Note: A distance between centers of standard. oversize or slotted holes of
3d 1s preferred.

//=[={=] StatiCa®

TABLE J3.4
Minimum Edge Distance® from
Center of Standard Hole™ to Edge of
Connected Part, in.

Bolt Diameter, in. Minimum Edge Distance
Wz a
5/a U
34 1
a 1Va
1 1
1a 11z
14 1508
Over 14 1ad

BIf necessary, lesser edge distances are permitted provided the applicable provisions from Sections J3.10
and J4 are satisfied, but edge distances less than one bolt diameter are not permitted without approval
from the: engineer of record.

P For oversized or slotted holes, see Table 13.5.




Detailing checks welds

I Analysis Plates Bolts Welds

Th Ls L Lc Fn $Rn Ut - -
Status | ltem |Edge |Xu fin] [in] fin] fin] Loads dip] Tkip] [%] Detailing
+ O C-bfl 1| FP1 E70x¢| 4 1/8 W | 4 3/16m | 8"15/16 | 9/16 LE1 2.574 3428 751 O
+ O E700x| 4 1/8 W | 4 3/76 W | 8"15/16 | 9/16 LE1 1.203 3.247 37.0 O
IE' O GUSS1|D1-w 1 |E70xx| 4 1/8 & | 4 3/16 & [ 10"11/16| 3/8 LE1 0370 |1.609 |23.0 0

o ¥ = 27.3" —angle of loading measured from the weld longitudinal axis

Aue = 0.0442 in2 - effective area of weld critical element

(;': =0.75 — resistance factor for welded connections
>
Detailing check (AISC 360-16: J2.2b, Table J2.4)
Error No1: Weld is too small. Weld's size must be greater than 3/16 in.
- v
x 2 Equivalent siress [ksi]
¢ W

72

//=[={=] StatiCa®

TABLE J2.4

Minimum Size of Fillet Welds

Material Thickness of
Thinner Part Joined, in. (mm)

Minimum Size of
Fillet Weld,™ in. (mm)

To /1 (6) inclusive
Over /4 (6) to /2 (13)
Over "2 (13) to 34 (19)

Over 34 (19)

s (3)
316 (5)
14 (B)
/16 (B)

el Leg dimension of fillet welds. Single pass welds must be used.
Note: See Section J2.2b for maximum size of fillet welds.




summary

Welds
* Elastoplastic Shell element

e Plastic redistribution

 Fillet, CJP
* Minimum weld thickness checks

StatiCa®

Bolts

* Non-linear springs

e Slip critical connections
* Fillers are auto detected
* Slotted holes

* Detailing checks
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