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Connection details and analysis type

StatiCa® CONNECTION 4-6Gussetconnection.ideaCon
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Report generation

Celculste yesterdeys estimates

Project

WF to HSS Moment Conn = ¥ — Q := n
CEEEEN L @ C =0/ :=
New Copy Generate Brief One |Detailed BOM | Current
page

All

Set Project items settings for detailed report and click Generate button

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

Selected

4 Report

Project data
Paragraph
Materials

4 Project items

Wf to HSS Moment Conn

Code settings
Theoretical background

Software info

Project items settings

Drawings - model . )—:‘ J—v }5
I [¥]

Drawings - results
Bill of material
Cost estimation
Formulas
Explanations

Picture colors
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Working plane reference

* Notch by other members

¥ Work plane

Method By angles = ¢ Member Cut
¥ Origin

o JI - * Bracing position

Member Joint
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¥ Rotation

Rotation ¥ [7] 0.0
Rotation Z[] 0.0
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StatiCa® CONNECTION 4-6Gussetconnection.ideaCon

Cslculste yesterdays sstimates
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2. Prequalified
connections
AISC 358
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Prequalified connections AISC 358

e Model and code check the
AISC 358 detailing limits
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AISC 358

Prequalified connections
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Prequalified connections AISC 358

StatiCa® CONNECTION

Plates [ Bearing4Rn Ut, Ut Ut
Bolts el |(dp)  p) )
Welds

> @ ;1 3aAs-1 LECO2 1466 28372 v |22
Buckiing  Not cakulated

4A325 - 1| LE-CD2 030

@ Prequalification limits
Prequalified connection is in accordance with AISC Seismic Profl
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tp) ]
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AISC - LRFD (2016)
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StatiCa STEEL - CONCRETE ~ BIM ~ SUPPORTRLEARNING - PRICING ~ COMPANY A Q £

oUPPORT CENTER

Prequalified connections SEARCH

PRODUCT

* Blog post: AISC 358 Prequalified Moment Connection Checks are here!

e Theoretical background

Resources

e (Capacity design tutorial
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https://www.ideastatica.com/blog/aisc-358-prequalified-moment-connection-checks-are-here?utm_source=newsletter&utm_medium=email&utm_campaign=blog-post-aisc&utm_content=link
https://www.ideastatica.com/support-center/qualification-checks-of-seismic-prequalified-connections-for-aisc
https://www.ideastatica.com/support-center/capacity-design-aisc

Live demo
Reduced beam
section (RBS)

e Capacity design tutorial AISC

* File to download
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Analysis 100.0%

Plates 0.0 <50%
Bolts 31.5 < 100%
Welds 40.2 < 100%
Buckling Mot calculated

Prequalification limits

Production cost

P_requalified connection is in accordance with AISC Seismic Provisions for Structural Steel Buildings
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AISC - LRFD (2016)
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Design workflow

7.

Select Capacity design, Type of moment frame, and prequalified
connection. Assign dissipative item.

Model and comply with the detailing limits based on AISC 358

Calculate the probable maximum moment at plastic hinge (MPr) and
Shear force at plastic hinge location (Vh).

Determine the beam plastic hinge location depending on the Preq conn
type and input the force position

Change resistance factors

Run the analysis and verify the plastic strain is happening at the planned
location calculated in step 4.

Pull out the report with the prequalification details
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3. Welds on built up sections

Cross-Section Navigato

¥ BoxWeb
- | z
Rolled Welded, Composed Cold-formed Timber Name e p— i
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Mirror by Y-axis
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JlL L__J Thicknes in] ETS - | | |
1-5"

Width [in]

¥ Bottom Flange

p— Thickness (i = HHA S I S -y

Width [in] 1-2"1/2

15"
e

Inner distance [in] 1-3" ‘

[ — ¥ Web ‘

Thickness i E7SN - | -

¥ Material

.
N
5 !
Steel A992 > V4 = 1
D H N

Top flange-left web [in] 5/8 H E70xx ¥ E RIS
= 1 1-2"1/2 P
____ Bottom flange-left web [in] ~ 5/8 o v 4 I A L Ci +
Top flange-right web [in] 5/8 E70xx ¥ é E é ‘_i. z 1'-5"
Bottom flange-right web [in] 5/8 H ETO0x v Al E IS LY

o | e |

Y=102Z=-2
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StatiCa® CONNECTION

Built up.ideaCon

Calculate yesterdays sstimates
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New Copy Members Plates LCS New Gallery | Code Calculate Overall Strain Equivalent Plastic Stressin Bolt | Mesh Defarmed
Save setup v check check stress strain contacts forces
L} s
ﬁ % Q ifb c .. P S?lld Transparent
B <
Analysis 100.0% +/| @ | Column-tfi1|FP12 E70xx | 4 1/4 | 43/8m | 1-5"15/16|7/8 LET 7465 9930 |752
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Welds 80.6 < 100% ’ + (_:Z Column-tfl 1 | Column-w 1| E70xx | o 1/4 W | 45/16 w | 3-9"5/8 | 1"5/16 | LET 10363 | 13557 | 764
Buckling Not calculated ’g’ + @ E70xx| 4 1/4 N | 45/16 W 3-9°5/8 | 1°5/16 |LE1 | 10349 13544 |764
ﬂ'f”’ + (::: Column-bfl 1| Column-w 1| E70xx | 4 1/4 w | 45/16 m | 3-9"5/8 | 1"5/16 |LE1 10,349 | 13544 | 764
+
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-
SN

N

;
NN

AN

AN
AN

D0

TN
\

’1 \\"'\

0N

¥

\L0i
\J

Equivalent strzss [ksi]

241

NS

N\ N/

‘.
=
NN

\R.

N

NN
RN
\\‘

AISC - LRFD (2016) Stress, strain In equilibrium i ideastatica



4. AlISC 360-2022

No directional strength increase for fillet welds on rectangular HSS

e Steel tube institute:

(a) The design strength, ¢R,, and the allowable strength, R, /Q, of welded joints ° . ° °
shall be the lower value of the base material strength determined according to D I re Ct I O n a I I tv I n C re a S e fo r F I I I et
the limit states of tensile rupture and shear rupture and the weld metal strength

determined according to the limit state of rupture as follows.

Welds to HSS

R, = FupmAgm

For complete-joint-penetration and partial-joint-penetration groove welds, and
plug and slot welds
R, =F,.A. (J2-3)
For fillet welds
Ry = FuypAyekas (J2-4)
where
Agy = area of the base metal, in.” (mm?)
Awe = elfective area of the weld, in.? {mmz)
Fugy = nominal stress of the base metal, ksi (MPa)
F,» =nominal stress of the weld metal, ksi (MPa)
k4s = directional strength increase factor

(1) For fillet welds where strain compatibility of the various weld ele-
ments is considered

kgs= (1.0 + 0.50sin'-%8) (J12-5)

(2) For fillet welds to the ends of rectangular HSS loaded in tension

kg=1.0

(3) For all other conditions
kg =1.0

8  =angle between the line of action of the required force and the weld
longitudinal axis, degrees

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

User Note: The base metal check need not be performed for fillet welds as
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https://steeltubeinstitute.org/resources/directionality-increase-for-fillet-welds-to-hss/
https://steeltubeinstitute.org/resources/directionality-increase-for-fillet-welds-to-hss/
https://steeltubeinstitute.org/resources/directionality-increase-for-fillet-welds-to-hss/

kA - .
@ El Q ‘%’ cC .. P Solid Transparent  Wireframe Analysis  Local deformation  Plates

Analysis J 1000% Production cost - 5US§ Check of welds for extreme load effect
Plates W 00<50% t o L L E $Rn | Ut
Status | ltem Edge | Xu = = Loads | M
Loc. deformation ./ 0.0 < 3% & [in] [in] [in] [in] [kip] [kip] [9]
Weld 75.8 < 100% y-
els 4 N F O CH-tfl 1 | D1 E70xx| 4 3/16 | 4 1/4 | 6"1/8 |5/16 LE1 1258 1672 |752
Buckling Not calculated
@ |D2-arc7|D1 | ETOo 43/16 | 41/4 479716 |18 LET 0451 |0595 758
O CH-tfl 1 | D2 E70xx | 43/16 | 4 1/4 | 1-0"1/4|5/16 LE1 1257 |1672 |752

Weld resistance check (AISC 360-22 — J2-4)
PRy =& Fuy- Awe = 1672 kip 2 Fo= 1257 kip

Where:
> Frw = 420 ksi — nominal stress of weld material:

o Fo.=06Fgyy ,where
o Fpxxy = 70.0 ksi — electrode classification number, i.e. minimum specified tensile s
o Directional strength increase is not used for HSS welds

P

a - -
ﬁ @ Q 4%» Solid  Tr: Wireframe Analysis  Local deformation  Plates  [RUGLE

Analysis  1000% Production cost - 10US$ Check of welds for extreme load effect
Plates o 00<50% t o L L F oRn Ut
Status | Item Edge Xu o i Loads | N

Loc. deformation / 0.1<3% & [inl [inl [inl [inl [kip] [kip] %61
Welds 44.0 < 100% o 4

v S > © |CHarc21|D1  ETOoc 41/4 | 43/8 |1-0"13/16 114  [LE1 1183 | 2689 |440
Buckling Not calculated .
GMNA Caleulated [ksi] = @ |cHarc21|D2 B0 41/ 438 | 1-0M13/16 1/4 LET  [1177 |2689 438

Weld resistance check (AISC 360-22 — J2-4)
¢R, = ¢ Fp Aye= 2689 kip 2 Fo= 1177 kip
Where:

Frw = 535ksi - nominal stress of weld material

P

Equivalent stress [ksi]
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5. Moment calculation in anchors with a gap

StatiCa® CONNECTION Example 1.ideaCon

Calculete yesterday's estimeatss

= AR FRREEIENET Y e T T )

New Copy Members Plates  LCS New Gallery | Code Calculate Overall Strain Suckiing Cnncrete Forextreme ¥ || cquivalent Plastic Stressin Stressin | Bolt Mesh Defarmed
Save setup v check check shape check stress strain contacts concrete forces
Data Labels Pictures CBFEM FE analysis
ﬂ @_ Q 4’ c : : Solid Transparent ~ Wireframe Analysis Local deformation Plates Anchors Welds
Analysis 100.0% Production cost - 912 US§ Check of anchors for extreme load effect
Plates & 01 <50% Anchors in tension
Loc. deformat 0.1<3% o 1 b
0. deformation ¢ = E y Status | Item | Grade Loads NT V. M. M.lcbg d"f':bg ¢\fCP it e
Anchors 20 1089 > 100% — [kip] [kip] || [kip.ft] | fkip] [kip] [kip] [%]1 [%1
Welds & 763 <100% > ||+ O A5 11/2 F1554 Gr.55 (2010) - 1| LE1 15.857 | 0.640/0.644|0.16 b6.064 | - 220.188 | 823 2.2
concrete block Not calculated +]| @ a6 |11/271554Gr55 (2010)- 1| LE1 22651 |00s9/008/002 | p6064 - 220188|823 03
Buckling Not calculated 1 1
+ O AT 11/2 F1554 Gr.55 (2010) - 1| LE1 15.852 | 0.641/0.641|0.16 b6.064 | - 220188 | 823 2.2

Anchors in compression

Fc Vchg | $Vep Uts Uts Utc
[kip] [kip] kip] [kip] [%] [%] [%]

A10 | 11/2F1554Gr55 (2010) - 1| LET  -36955 | 1996/1.996 050 Bend|ng momentin bolt} o 1065 |-

Status  ltem | Grade Loads

A2 11/2 F1554 Gr.55 (2010) - 1| LET -36.954 050 1 220,188 | 6.8 1064 -

Al 11/2 F1554 Gr.55 (2010) - 1| LE1 -40. 044 b 220.188 | 6.0 1089 | -
A3 11/2 F1554 Gr.55 (2010) - 1| LET 042 1 220188 | 57 67.8 -

-19.344 042 1 220.188 | 5.7 67.8 -

Thickness [in] 3"

A9 11/2 F1554 Gr.55 (2010) -

+ | [+ [F] | [F] | [+

000000

A8 11/2 F1554 Gr.55

-0.559 | 1.190/1.190f 0.30 1 220.188 4.1 24.0 -

Stand-off anchor bending resistance (AISC 360-16 — F11)
oMy =¢p-Z-Fy < &-16-5,-F,

oy My, = - 1.6 S, - F, = 129 kipft 2

Where:
oy =075

—resistance factor

AISC - LRFD (2016) Stress, strain In equilibrium
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BEAM & COLUMN DETAILS
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IDEA STATICA DETAIL
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DESIGN AND CODE-CHECK
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PRACTICAL PROBLEM
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5. [ Capy. | [-Deieteail-| [-impart senf. DXF
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0
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B 1

0 0.001

StatiCa®

0.002 0.003 0.004
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Improvements V23

Design code ACI - MName
Concrete 5000 psi Author
Reinforcement  Grade 60 Description
Concrete cover |1.500 n
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