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Today’s live webinar will begin shortly. Please stand by.

As a reminder, all lines have been muted. Please type any questions or
comments through the chat feature on the left portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial:

(866)-519-2796
Passcode: 324420
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AlA Credit

AISC is a Registered Provider with The American Institute of Architects Continuing Education Systems
(AIA/CES). Credit(s) earned on completion of this program will be reported to AIA/CES for AIA members.
Certificates of Completion for both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education. As such, it does not include
content that may be deemed or construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or dealing in any material or
product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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Copyright Materials

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display
and use of the presentation without written permission of AISC is prohibited.

© The American Institute of Steel Construction 2019

The information presented herein is based on recognized engineering principles and is for general
information only. While it is believed to be accurate, this information should not be applied to any specific
application without competent professional examination and verification by a licensed professional
engineer. Anyone making use of this information assumes all liability arising from such use.
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Course Description

19.3 Shear Connections
February 25, 2019

Indisputably, beam end shear connections comprise the bulk of the total connections in a structural steel
package. Connection designers have a plethora of options in regard to the type of shear connections to use.
Magnitude of load, geometry, main member type, erection ease, shop schedule, and project specifications
are just some of the considerations that impact the decision on the type of connection to use.

This presentation will present the information that a delegated connection designer will: (1) need to in
order to make an informed decision on connection type and design, and; (2) need to provide to the EoR to

facilitate the review process. )
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Learning Objectives

List several means of communication between the Engineer of Record and the
connection design engineer, which facilitate the approval process.

Explain why the use of AISC Steel Construction Manual, Table 3-6, to specify shear
connection loads, is a misuse of that table.

|dentify detailing practices that can simplify the fabrication and erection of single
plate shear connections, reducing costs and minimizing construction errors.

Describe cracking issues that can occur at shear connections during galvanizing.

A3 | Smarter.
i@? : Stronger.
ame” : Steel.

Night School 19
Connection Design:
Tips, Tricks, and Lessons Learned

Session 3: Shear Connections
February 25, 2019

Dr. Patrick J. Fortney, P.E., S.E., P.Eng

Associate Professor

University of Cincinnati

Department of Civil and Architectural Engineering
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Joint Types

Beam-to-Column Flange
Beam-to-Column Web
One-Sided
Two-Sided
Beam-to-Beam
Equal Depth
Unequal Depth
One-Sided (spandrel)
Two-Sided
Beam-to-Wall Edge
Beam-to-Wall Face

Shear Connections

Single Plate Shear Connection
Conventional
Extended

Single Angle Shear Connection
Bolted-Bolted
Welded-Welded
Bolted-Welded

Double Angle Shear Connection
Bolted-Bolted
Welded-Welded
Bolted-Welded

Shear End Plate Connection

Seated Connections

Knife Connections

Bracket Connections

Joint Types

Beam-to-Column Flange
Beam-to-Column Web
One-Sided
Two-Sided
Beam-to-Beam
Equal Depth
Unequal Depth
One-Sided (spandrel)
Two-Sided
Beam-to-Wall Edge
Beam-to-Wall Face

etc., etc., etc. ...

Shear Connections

Single Plate Shear Connection
Conventional
Extended

Single Angle Shear Connection
Bolted-Bolted
Welded-Welded
Bolted-Welded

Double Angle Shear Connection
Bolted-Bolted
Welded-Welded
Bolted-Welded

Shear End Plate Connection

Seated Connections

Knife Connections

Bracket Connections

10
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Today’s Discussion

e Allin the context of delegated connection design

Today’s Discussion

e Allin the context of delegated connection design

* To understand delegated design work, we need to understand
— Responsibilities (Larry — Session 1)
— Work Flow
— Effective Communication (Cliff — Session 2)

12
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Today’s Discussion

e Allin the context of delegated connection design

* To understand delegated design work, we need to understand
— Responsibilities (Larry — Session 1)
— Work Flow
— Effective Communication (Cliff — Session 2)

*  We'll talk a little about
— Work Flow
— Effective Communication
— General Detailing

— Specific Issues Related to Shear Connections
13

Today’s Discussion

* AISC has offered many webinars and Night Schools on the design of connections

* Dowswell, Fortney, Muir, Murray, Sabelli, Thornton, etc.
— Specific examples
— Number crunching

* The SDM and Design Examples manual

* Today, I'd like to look at some detailing and any issues not typically addressed
in regard to design in general, but specific to shear connections

14
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Delegated Connection Design

Delegated Work

YOU CAN’T DELEGATE
RESPONSIBILITY

Sources

* Your State’s Rules and Regulations

* Legal Consultants

* Delegated Connection Design: What Are the EOR's Responsibilities?
. |N41A] NASCC 2014

15

Getting to an IFF (issue for fabrication shop drawing)

16
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Getting to an IFF
Shop
Detailer Fabricator Connection
Designer
Erector
Contractor SEoR
17
Getting to an IFF
Shop
Detailer Fabricator = ° p| Connection
Designer
Erector
Contractor SEoR

Fabricator establishes preferred connection types and hierarchy and shares
with connection designer

18
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Getting to an IFF

Shop
: = 4 \ nnection
Detailer Fabricator mp| O .e .
Designer
Erector
Contractor SEoR

(a.k.a., P-Sheets, Proposal Sheets, etc.) and submits to Fabricator

Connection designer generates sample calculations for each type of connection

19

Getting to an IFF

Shop
: : A », Connection
Detailer Fabricator = .
Designer
Erector
Contractor ° » SEoR

Fabricator submits samples to Contractor, who submits to SEoR

20
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Getting to an IFF

Shop
] : 4 \ nnection
Detailer Fabricator mp| O .e .
Designer
Erector
Contractor < = SEoR

SEOoR reviews and either approves or comments on submittals and returns to
Contractor who returns to Fabricator/Connection Designer

21

Getting to an IFF

Shop
: . A », Connection
Detailer Fabricator = i
Designer
Erector
Contractor < => SEoR

Something is not approved by the SEoR...

22
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Getting to an IFF

Shop
Detailer Fabricator < = Conn'e e
Designer
Erector
Contractor < = SEoR
Something is not approved by the SEoR...
This is where things have the potential of breaking down!
23
Getting to an IFF
Shop
Detailer Fabricator < = Conn‘e e
Designer
S Let This
rector Happen!
Contractor < =) SEoR

Something is not approved by the SEoR...
This is where things have the potential of breaking down!

24
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Getting to an IFF

N
L )
L4

3 4 N : y », Connection
Detailer v  Fabricator = :
Designer
—
Erector N
Contractor <« =~ SEoR

The contractor and fabricator need to be kept in the loop to monitor possible
deviations from contract documents...

25

Getting to an IFF

: A ' : A , Connection
Detailer « Fabricator v -
Designer
Erector
(A | | k)
Contractor <« ¥ SEoR

Once approved, connection designer completes connection detail, submits to
the Fabricator/Detailer

26
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Getting to an IFF

N
L )
L4

2 . N : 4 — Connection
Detailer v Fabricator 4 :
Designer
Erector
A A
Contractor < =~ SEoR

Detailer produces CHECKED shop drawings; submits to Fabricator and

Connection Designer for approval.
COSP now refers to these as

“Fabrication Documents”

27

Getting to an IFF

A
L ¢ L
N

A
L ¢ |

Fabricator

V)
»,  Connection
Designer

A N
<l )
A L4

Detailer

Erector

Contractor < = SEoR

Once Fabricator and Connection Designer approve the shop drawing,
Fabricator submits to SEoR through the Contractor for approval

28
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Getting to an IFF
ShOp (: I :)
= A | . A | t.
Detailer v  Fabricator = Conn'e - on
Designer
Erector
Contractor < = SEoR
SEoR approves Shop Drawings or comments
29
Getting to an IFF
(: I :) Shop (: I :)
i A A 5 A | C t.
Detailer < v  Fabricator = onng -
Designer
Erector
Contractor < => SEoR

With an approved shop drawing, detailer produces Issued For Fabrication
Drawings, submits to Fabricator who submits to shop for fabrication

30
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Getting to an IFF

Shop
Detailer Fabricator Connection
Designer
\ 7
Erector
Contractor SEoR

To be really effective, the erector should be in the loop through the entire
process. Fabricators and connection Designers should get erector input early
on and often.

Ry /01=12x218x0375x65/2.00=319

31
BEARING CAPACITY ( Assumes 1,5 in. Minimum Beam End Distance )
Bolt Capacity Based on Bolt Shear and Bearing
BoltShear (Ry /Q=r, /Q)
Ry /02=144
Bearing (Ry /Q=24x0), x1xF, /Q)
On Beam Web
Ry /Q=24x0875x0.26x 65/2.00=17.7
On Tab Plate
. Ry /0=24x0875x0,375x65/2.00=256
Tearout (Ry /0=12xL, xtxF, /Q)
At Extremne Bolt 1
At Tab Plate
Ry /1= 1.2x2.18 x0378x65/2,00=31.9
At Extreme Boll 2
At Beam Web
Ry /2= 1.2x218x026x65/2.00=22.1
At Tab Plate
Ry /0= 12x11x0.375x65/2.00=16.1
At Intermediate Bolts
| AtBeam Web
| Ry /Q=1.2x2.18x0.26x65/2.00=22,1
| * AtTab Plate 32
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Communication with Detailer

1
T3 o 7 e T
™ E73 ETR T
e e
£ s e
Py
i o
) T T
3 1 BRI T

= 3/8" Extended Tab (A36) - 7/8" A325-N

1 Column- 3" Vertical Spacing 2 Column- 3" Vertical & Horizontal Spacing
CxE Eccentricities from Face of Support Eccentricities from Face of Support
EOCOINTICINeS TToMm) Face

4 5 6 7 8 9 10 11 4 5 3 T 8 9 10 11
734 |1 639 | 5590 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 70.9 | 655 | 606 | 562 | 52.2 | 48.7
734 1639 | 559|492 | 441 ]| 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 48.7
734 | 639 | 559 | 492 | 441 | 395 | 350 | 328 | 827 | 767 | 709 | €55 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | €55 | 606 | 56.2 | 522 | 487
734 1 639 | 559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487
734 1 639 | 550 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 56.2 | 52.2 | 48.7
734 | 639 | 559 | 492 | 441 | 395 )| 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 48.7
734 1639|559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 46.7
734 1639|559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 48.7
734 1639|1559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 52.2 | 48.7
734 16391559 | 492 | 441 | 395 ]| 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487
734 1639 | 550 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 48.7

A 734 1 639 | 559 | 492 | 441 | 395 ] 359 | 328 | 827 | 767 | 709 | 655 | 60.6 | 56.2 | 52.2 | 487
= = 734 | 639 492 | 441 ] 395|359 ]| 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487

734 | 639 | 550 | 492 | 441 | 395 | 350 | 328 | 827 | 767 | 700 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 | 359 | 328 [ 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 708 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 452 | 441 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 56.2 | 522 | 48.7
734 | 639 | 559 | 492 | 441 | 395 359 | 328 | 827|767 | 709 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 359 | 328 | 827 | 767 | 700 | 655 | 606 | 562 | 522 | 487
734 | 639 | 559 | 492 | 441 | 395 | 359 | 328 | 827 | 767 | 709 | 655 | 606 | 562 | 522 | 487 33
734 | 639 | 559 | 49.2 | 441 395 | 359 | 328 ]| 827 | 767 | 709 | 655 | 606 | 56.2 | 522 | 487

Communication with SEoR

\ P K AN =
%K% VORNG-
E %9 258K %\

34
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Communication with SEoR

Although the loads are different, the
connection type is the same...

...Same P-sheet

...If you require a separate P-sheet for
every connection, it is critical that it is
specified in the bid drawings!

Communication with SEoR

opyright © 2019
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Shear Connections - General

WORK
> W‘)\C - WeER

God, get me
'Hmughﬁls cla}v

TUESDAY

el ]
Life is shw]y PaTelpgrion
Seapirg baﬁk
N 0.1'\}“,'

MOMNMAY

BRI A
WEDNESDAY

HURSDAY me\f 35 PDAY 37

Shear Connections - General

* Typically make up the bulk of the
connections

* Repetition is key

* For economy and safety, provide the
actual design loads

— Avoid specifying “Maximum Total
Uniform Load,” .i.e., UDL

38
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Shear Connections - General

* Typically make up the bulk of the connections

* Repetition is key

* For economy and safety, provide the actual design loads
— Avoid specifying UDL

* Consider ease and safety of fabrication

* Consider ease and safety of erection

* Consider fabricator setup and availability

— Bolted versus welded connections

— What other projects are running through the shop
— How is the fabricator set up to operate

39

Shear Connections - General

* Consider the required performance of a shear connection
— Avoid unnecessarily specifying pretensioned or slip-critical joints

* Pretensioned and Slip-Critical joints impact costs
— Installation verification, surface preparation... time and money

* Pretensioned joints require the same preload as a slip-critical joint
— It’s just that joint slip is not a concern
— Installation verification is required in a pretensioned joint

40
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Shear Connections - General

* Consider the required performance of a shear connection
— Avoid unnecessarily specifying pretensioned or slip-critical joints

* Pretensioned and Slip-Critical joints impact costs
— Installation verification, surface preparation... time and money

* Assume snug-tight joints
— No Upper Limit

41

Shear Connections - General

* Consider the required performance of a shear connection
— Avoid unnecessarily specifying pretensioned and slip-critical joints

* Pretensioned and slip-critical joints impact costs
— Installation verification ... time and money

* Assume snug-tight joints
— No Upper Limit

Neither RCSC nor AISC places an
upper limit on the preload of a bolt
in a snug-tight joint

42
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Shear Connections - General

* Avoid multi-pass welds in welded joints

— Varies with process, position and wire/stick; consult with your local
fabricator

43

Shear Connections - General

e Avoid multi-pass welds in welded joints

— Varies with process, position, and wire/stick; consult with your local
fabricator

*  Or, referto Table 3.6 of AWS D1.1 2015

— “Maximum Single Pass Fillet Weld Sizes” are tabulated there

— Again, consult with local fabricator for process and wire size used in their
shop

44
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Shear Connections - General

* Avoid multi-pass welds in welded joints

— Varies with process, position, and wire/stick; consult with your local

fabricator

* Or, referto Table 3.6 of AWS D1.1 2015

— “Maximum Single Pass Fillet Weld Sizes” are tabulated there
— Again, consult with local fabricator for process and wire size used in their

shop

* Table 8-12 of the Manual can be used as a guide; still consult with AWS D1.1

and fabricator for process and position

45
Shear Connections - General
e Avoid multi-pass welds in welded joints
— Varies with process and wire/stick; consult with your local fabricator
9
Fillet Welds
3/16 — 5/16 §
T == of Passes 7
H; / il o
3’8 ; ad
/ | | —Relafive Strength | i e
Strength at Six
|E\\ 5/8 * times the Cost
/ | i
lh 2 / —
L
ISR ‘L/i/—-

1_—_}—7
0

Assumes single pass ¥t 104 516 £ e 12 o6 s 14116 3

with 5/16” weld LepSeiny 46
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Shear Connections - General

* Aslight increase in plate size can significantly reduce the number of passes
of welds

/\\’/

| SN2
12

/ Bolt Box

Shear Connections - General

* Aslight increase in plate size can significantly reduce the number of passes
of welds

5/8
(12)-passes at 12” \ /
144 in §

y/

AN
W
]
(9]
=
=,
oo

48
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Shear Connections - General

* Aslight increase in plate size can significantly reduce the number of passes
of welds

58 .
(12)-passes at 12” \ / (6)-passes at 20” \ /
144 in : § 120in 3

/ Bolt Box

///
/ // Bolt Box
/ 5 /
| , H | ,
e 332 / e 332

49

Poll Question 1

Q. Specifying a pretensioned joint, in lieu of a slip-critical joint, prevents a
bolted connection from slipping without having the additional cost
associated with installation verification.

a) True: Pretensioned joints have no inspection requirements beyond that of a
snug-tight joint

b) True: Pretensioned joints are specified when joint slip is a concern
c) False: Pretensioned joints do not necessarily prevent slip

d) False: Pretensioned joints do not necessarily prevent slip and installation
verification is still required.

50
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Poll Question 1

Q. Specifying a pretensioned joint, in lieu of a slip-critical joint, prevents a
bolted connection from slipping without having the additional cost
associated with installation verification.

a) True: Pretensioned joints have no inspection requirements beyond that of a
snug-tight joint

b) True: Pretensioned joints are specified when joint slip is a concern
c) False: Pretensioned joints do not necessarily prevent slip

d) False: Pretensioned joints do not necessarily prevent slip and installation
verification is still required.

Select your answer!
51

Specifications - Notes

52
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Specifications - Notes

* Provide required material standards
* Allow for equivalent substitutions
* Allow for dual grades

53
TABLE A3.1
o . Ry and R; Values for Steel and
SDGC|f|cat|0ns - Notes Steel Reinforcement Materials
Application Ry R
Hot-rolled structural shapes and bars:
X i . + ASTM A3e/A36M 15 12
* Provide required material standards « ASTM A1O4/A1043M Gr.36 (250 ta 1
« ASTM A292/Ag32M . 7 | bt |
H H H + ASTM A572/A572M Gr. 50 (345) or 55 (380) 14 11
° A“OW for eqL“Valent SUbStItUtlonS « ASTM A913/A913M Gr. 50 (345), 60 (415), 65 (450), or 70 (485) 11 11
+ ASTM Assa/AsesM 11 11
* Allow for dual grades + ASTM A1043/A1043M Gr. 50 (345) 12 11
* ASTM A529 Gr. 50 (345) 12 12
« ASTM A529 Gr. 55 (380) 11 12
Hollow structural sections (HSS):
e Be aware of the various correction o Ao o el on
. + ASTM AS01/AS01M 14 13
factors for materials « ASTM AS3/AS3M 16 12
« ASTM A1085/A1085M 125 1.15
Plates, Strips and Sheets
+ ASTM A36/A36M 13 12
+ ASTM A1043/A1043M Gr. 36 (250) 13 11
« ASTM A1011/A1011M HSLAS Gr. 55 (380) 11 11
+ ASTM A572/A572M Gr. 42 (290) 13 10
* ASTM A572/A572M Gr. 50 (345), Gr. 55 (380) 11 12
+ ASTM A5B8/AS88M 11 12
+ ASTM A1043/A1043M Gr. 50 (345) 12 11
Steel Reinforcement
+ ASTM A615/A615M Gr. 60 (420) 12 12
+ ASTM A615/A615M Gr. 75 (520) and Gr. 80 (550) i1 12
* ASTM A706/A7068M Gr. 60 (420) and Gr. 80 (550) 12 12
54
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TABLE A3.1
o . Ry and R¢ Values for Steel and
Specifications - Notes Steel Reinforcement Materials
Application Ry R
Hot-rolled structural shapes and bars:
. . . « ASTM A36/A36M 15 12
* Provide required material standards « ASTM A1043/A1043M Gr.36 (250 3 1
+ ASTM Agg2/Aga2M 11 11
H H H + ASTM A572/A572M Gr. 50 (345) or 55 (380) G & ] 11
° A”OW for e(q["llvaler]-t SUbStltutlonS + ASTM A913/A913M Gr. 50 (345), 60 (415), 65 (450), or 70 (485) 5 G | 11
+ ASTM As88/A588M 11 11
* Allow for dual grades + ASTM A1043/A1043M Gr. 50 (345) 12 11
« ASTM A529 Gr. 50 (345) 12 12
+ ASTM A529 Gr. 55 (380) 11 12
Hollow structural sections (HSS):
: . ~ ASTM A500/AS00M Gr. B 14 ia
* Be aware of the various correction bl - ] bl
. |+ ASTM Asoi/ASCIM |14 [ 13 |
factors for materials - ASTM Asa/AsaM S
|+ AsTM Atoes/Atc8sM [ e | us |
| Plates, Strips and Sheets: | | |
+ ASTM A36/A36M e e e
M ASTM A572-50 + ASTM A1043/A1043M Gr. 36 (250) 13 11
. . + ASTM A1011/A1011M HSLAS Gr. 55 (380) 11 11
R F = (1 3)(360 kSl) RF = (1 . 1)(500 kSl) * ASTM A572/A572M Gr. 42 (230) 13 10
vy vy AL Ldis :
. . + ASTM A572/A572M Gr. 50 (345), Gr. 55 (380) | i1 12 ‘
R F =46.8 ksi R F =55.0ksi + ASTM Asse/AsesM 11 12
yoy yoy + ASTM A1043/A1043M Gr. 50 (345) 12 14
Steel Reinforcement:
+ ASTM A615/A615M Gr. 60 (420) 12 12
+ ASTM A615/A615M Gr. 75 (520) and Gr. BO (550) 11 12
* ASTM A706/A708M Gr. 60 (420) and Gr. 80 (550) 12 12
55
TABLE A3.1
o . Ry and R; Values for Steel and
SDGC|f|cat|0ns - Notes Steel Reinforcement Materials
Application Ry R
Hot-rolled structural shapes and bars:
. + ASTM A36/A36M 15 12
* Note that we do not use correction « ASTM A1O4/A1043M Gr.36 (250 ta 1
. . . . « ASTM A992/A992M 11 11
factors in typ|ca| connection de5|gn « ASTM AS72/AS72M Gr. 50 (345) or 55 (380) 11 11
« ASTM A913/A913M Gr. 50 (345), 60 (415), 65 (450), or 70 (485) 11 11
out of the Specification =B e | o
+ ASTM A1043/A1043M Gr. 50 (345) 12 11
* ASTM A529 Gr. 50 (345) 12 12
* But be aware... « ASTM A529 Gr. 55 (380) 11 12
Hollow structural sections (HSS):
. . + ASTM AS00/A500M Gr. B | 14 ] 13 ‘
e ..e.g., protecting welds and bolts in + ASTM ASOQ/ASOOM Gr. C 13 12
) . | ASTM Aso1/AS01M |14 | 13 |
single plate shear connections... « ASTM ASS/ASM S S TR
| "+ AsTMAto8siA1085M [ s | s |
| Plates. Strips and Sheets | | [
_ oM .. + ASTM A36/A36M |
tmax - 2 + ASTM A1043/A1043M Gr. 36 (250) 13 11
Fyl « ASTM A1011/A1011M HSLAS Gr. 55 (380) 11 11
+ ASTM A572/A572M Gr. 42 (290) 13 1.0
* ASTM A572/A572M Gr. 50 (345), Gr. 55 (3B0) 11 12
e ..e.g., shear plate to HSS wall and e e 8RR
. . « ASTM A1043/A1043M Gr. 50 (345) 12 11
relative yield strengths of plate and el Reinkorosment:
+ ASTM A615/A615M Gr. 60 (420) 12 12
wall... + ASTM AG15/A615M Gr. 75 (520) and Gr. 80 (550) 14 12
s ASTM A706/A706M Gr. 60 (420) and Gr. B0 (550) 12 12
56
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Specifications - Notes

* |f a particular type of connection is not
permitted, clearly note that in the
Specifications/Notes/Drawings

* During the approval process is not the time!

*  Common source of disputes!

57

Specifications - Notes

* Try not to over-constrain with conceptual
details

* Allow the fabricator and connection
designer flexibility

58
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Specifications - Notes

*  Typically,

— Calculations for one T won't keep repeating myselfl T won't keep repeating myself:
1 wont keep repeating myself 1 wont keep repeating myself.

location for each repetitive T won't keep repeating myselfl T won't keep repeating myself:

. T wont keep repeating myself T won't keep repeating myself
connection type are T won't keep repeating myselfl T won't keep repeating myself:

; T wont keep repeating myself T won't keep repeating myself

su bm lttEd T won't keep repeating myself. T won't keep repeating myself ®
H o"

— Ca |CU |at|on5 for every one- T won't keep repeating myself. T won't keep repeating myself,

” : T won't keep repeating myself. T wen't keep repeating mysele
Oﬂ: connection are T won't keep repeating myself. T won't keep repeating m\fsk o
submitted

T wont keep repeating myself. T wont keep repeating myself.

If a full set of calculations for every connection is required, note that
clearly; fabricators and their estimators need to capture the costs
associated with such a requirement during bid preparation

59
Providing Loads &
1
:: 3
. . = :
* Design every connection e 2 oy
* Every bolt, inch of weld, and 1/8” of plate R .
. . . T ]
thickness adds cost, weight, and time | \
1o =
‘ O = .
N I L E wme
| J R=135k
| © —E
| C;\\ %
(6)-7/8"@ A325-N
| Bolts in STD Holes
/\7\/ PL 1"x4}"
GR. 50
60
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Providing Loads

61

Providing Loads

 Cliff spoke a bit about UDL loads (maximum Uniform Design
Load) in Session 2

e Thisis important enough to reinforce that discussion.

62
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Providing Loads

Excellent Example 63
25 -0" 25
. gn 3) @ 8'-4"
Providing Loads (12)
oo = W18x40 (40
5-0 /39 P S W © 4
. ‘:«\ 543, ,/E
T——/_@' e S e e S E)
e Wica (4] SE § § § § ;
o - o id @
§ § § 5 W2dx62 28) @
= T = = T T+
e
708 Wadnga [28] 30N
@
3 3 3 Il =
= = = 2| &
3 £ 2 - = = = = -
gDy Woixes g ON 6_1 J\ W24x62 \L i_s__ 34
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2

[

2

D]

Providing Loads Gers vess
T W18x40 (40) (1} P %:?5 W18xd0 40) @I 75 T .
a a a a
£ = = 2 S E 2 B
The red values shown at & & & 41 = & &4 & a1 =
. % = = = = =
beam ends are the required g g & | ¢ =
strengths pulled from Table @ o o o a
o T Wi4x62 28) @ T ot ;114? - - 14?1%77
3-6 of the AISC Manual . _(W24x62 28) .
h ) = =+ =+ =+
(14" ED.
@ @
3 3 3 M ¥ 3 3 i :
2 £ % e
4 T T—s—
s_i 1 W24x62 | i_s 1 i W24x62 1 1 65
25 25"
Providing Loads e ®es4
475 W18x40 (40) 75 L » W18x40 (40 »
The blue values shown at s - © sy 12 w @ 2y
. 3 8 | a a ] a a
beam ends are maximum
2 e 2 al . 2 2 2 al
girder reactions that the & & & <l - 4 a & & o
. = =z z = = = = = E i
beams can deliver. = =
ﬁ ? S a L] r*l@ =] @ ::
147 147 U147 o o 147
—T- : T+  —Ts ~Th R
The W12X19 and % % W24x62 (2%} = = 0 = W24x62 [2%} ;%
W21x44 beam end
: @ @
connection strengths are
significantly undersized 3 3 3 I % ¥ ¥ 3 2 &

. . . I I o Ia) w0 - - - ~ aé
for delivering 147 kips to = = = = 2 = z |
the girder ends.

o0 «© * = ==} -] ==}
- - s - - s - -
S_f | Wt | f_s__ S_i == i_s_ég
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25
Providing Loads O@ss
175 Wisx40 (40) (1) 75 - .
Let g, = maximum floor load based on provided shear strength: = & & |
(2)(75kips)(1,0001bs / kip ) : : - 5| 3
. 2R ips)(1, s / ki
Girder 1: ¢, = = P P) ~709 psf @) "
L(TL), (25 /1)(8.46 /1) al, 8l sl @,F
3:1 _[V24x62 (28) xI_S_'
@
%i i W24x62 I i_s_&
25
Providing Loads el
175 W18xd0 40) (1) 75 -
Let g, = maximum floor load based on provided shear strength: # & & A
(2)(75ki )(1 000/bs / ki ) § § § § ;
. 2R ips)(1, s / ki
Girder 1: ¢, = = P P) 709 psf @) .
L(TL), (25/1)(8.46 f1) Ly & 8l @l |
W24x62 (28)
. 2R 2)(147kips)(1,0001bs / ki £ % % 2
Girder2: ¢, = 2 =( X ps) r) =516psf
L,(TL), (25/1)(22.80) ®
It’s possible, but unlikely, that the design floor load for 3 3 3 3 s
this commercial building approached 516 psflet alone  * & = = °
%i 5B | fgﬂ’ﬁég
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Providing Loads

Evaluate ¢g; based on
a more detailed
tributary area (two-

way action)

25
(3) @ 84"
1 ‘W18x40 (40) |
Tk A 7 D pZ Es
~, S ~, r . a
\\ // \\ // \\ //
N S s
T T T
= 1 2 | @ ] &
e : Ll } Ll : Lol -
a pa o o a &
= | = - - S
| I |
I I I
/)\\ @ //)\\\ //*\\ H
. . - o - . L]
e \\ // \\ // ® Y ;f
g_z\ 7 W24x62 (28), . ,I =
B s . e - s G
\\ /’, \\\ // \\ // ;f
ClY
ROl |
I I I
| | |
| I |
=+ l =+ } =+ l =+
k) | E - OE >
= 1 E I = -
z ! z ! z ! =
I | I
| | |
| I |
I I I
| | |
| I |
= /)\\ = /)\\ /)‘\ =
~F VAN IS N ST
e \\ // \\ // ~
S—TF- - -T—
\L J,\ W24x62 J\ \J\ 69

25!
Providing Loads P—
L Wisx40 (40) @ 75 T
Let ¢, = maximum floor load based on provided shear strength: |~ |
R, (75kips) (1,0001bs / kip) < - g :
q = = } —I,
Girder 1:  (TA),  (846)(8.33/1)+(0.5)(4.167 f1)(4.167 fi) I ?
= 947 /// \\\ /// E
9 psf S_Ii\ 7 W2axp2 (28) - —")'::"-
R, (147kips)(1,0001bs / kip) \T/ : A i =
Girder2: 7 (T4), (22.8/1)8.33/1)+ (4.167 fi)(4.167 f1) ;
=Ty c{ 1 N O I -
Produces a relatively larger design floor load! 3 | i
/J\\ /J\ ,i\
(ff \\J: W24x62 \\L/ ‘\IL—S 70
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Single Plate Shear Connections

e

1
g 3
. . g :
* Design every connection e ou o
* Every bolt, inch of weld, and 1/8” of plate am; _
. . . | ]
thickness adds cost, weight, and time } \
| O S
L0 =N -
! ) S wose
N I B ©R=I35k
| © f
(6)-7/8"@ A325-N
| Bolts in STD Holes
/\7\/ PL bl
GR. 50
71
Single Plate Shear Connections &
3 3
. . . g :
* Well defined analysis and design procedure e 2 2
* Relatively ease of fabrication i i S
7]
. |
* Very safe for erection I \
: O | & - -
N I B F woame2
| J R=135k
| © N
| C;\\ &
(6)-7/8"@ A325-N
| Bolts in STD Holes
/\7\/ PL Lrxalr
GR. 50
72
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Single Plate Shear Connections &
& 3
z 4
* Make the plate symmetrical e 2 oy
— Eliminates fitter installing plate in —_
incorrect orientation } \J
| O =
| —lN
o | % o
* Punch-down is typically 3” | IS -1 - e
e |
* Make sure proud dimension is sufficient to Y i
clear fillet welds \
. . . . (6)-7/8"0 A325-N
* Avoid connection plates with thickness less | Bolts in STD Holes
than 3/8” (personal rule of thumb) T GR 30"
73
Extended Single Plate Shear &
Connections 2 s,
=
: : ‘ 1 4 3
« Design every connection i‘} {ﬁ/
| T
* Every bolt, inch of weld, and 1/8” of plate H———— 7 N
thickness adds cost, weight, and time i o o h
}‘\ oo |”
\ Ry 5 W24x62
- ;\i - i % S = R=45k
H } O O
IO O
v\l A
T
I BN (12)7/8'0 A325-N
M %V Bolts in STD Holes
/\T\/ PL x1-14"
GR. 50
74
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Extended Single Plate Shear &
K
Connections z 3
- v
) ) \ ] 2" g
* Design every connection i‘l {//
| T
* Every bolt, inch of weld, and 1/8” of plate i:r“— ; T
thickness adds cost weight, and time f i o o _ﬁ
I -
| 10 O
‘ «a X
e Take advantage of depth A o | B - —hF 2
. . I 10 O
— Reduce eccentricity | io : \
|
— Reduce bolt columns ;‘lr___ ©
— Reduce plate thickness U AN (127180 A325-N
M By Bolts in STD Holes
- R late-to-web wel "
educe plate-to-web weld /Nr\/ PLE1
75
Extended Single Plate Shear &
Connections 2 3
|
. | A 7‘" 3n
* Use Gr 50 plate material i‘} {ﬁ/
| T
— Reduces thickness required for H———— S -
bending and shear relative to A36 i io o h
I -
» Reduces weld size N s L wse
B H i % S = R=45k
}‘ } O O
|
I 10 O
M L } o \
I ’
I BN (12)-7/8"@ A325-N
M %V Bolts in STD Holes
/\T\/ PL x1-14"
GR. 50
76
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Extended Single Plate Shear &
. K
Connections z 3
L
. : 3 3
+ Use Gr 50 plate material i‘l {//
| T
— Reduces thickness required for i:r—“ 3 -
bending and shear relative to A36 f io o _ﬁ
. I IO O -
e Reduces weld size B M\ B } G§ § B 5L :/2:5)(?
I | > - =
I 0 O
— It does, however, reduce ¢, . i io o \
. . |
* Again, reduces weld size ;‘L___ 1 ©
i i s\ (12)-7/8"® A325-N
“\ %V Bolts in STD Holes
% PL x1-14"
GR. 50
77
Extended Single Plate Shear &
Connections 2y 3
L
. . 4 4 3
* Single plate shear connections are i‘l {//
. . | I
disputably the most desirable shear [E— =
IO
connection with fabricators, designers, i o \
and erectors | o o -
_ u\ _ 1 o | W24x62
i‘i }o 2{ IS = R=45k
I ‘
IO O
v o A
—
I BN (12)-7/8"@ A325-N
M %V Bolts in STD Holes
/\T\/ gL %"%1 g
R. 5
78
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(©)
Extended Single Plate Shear
: N N
Connections 2!
%
=
* Single plate shear connections are I
. . |
disputably the most desirable shear |
connection with fabricators, designers, [—
q I 00000
and erectors H 60000
I
IO O O O O
* But, we need to be reasonable! ! e o -
I — . _
I ‘
. | [0 O O O O O
* We have other options... I |
f [0 O O O O O
i
|
I
I
I
\‘\
79
Extended Single Plate Shear &
. K
Connections 3 3
L
1 3 3
* For those of you concerned about N {ﬁ/
I
stability in one-sided connections... F---15 —
I
H‘ | \
IO O =
* Referto *Thornton and Fortney il ool I
u\ } © 5 W24x62
B H i % S = R=ask
* Thisis a connection that has been I o °
. . | O O
tested extensively (conventional and M 5 \
extended)... [—
) I BN (12)7/8'0 A325-N
— ...Search on the EJ website, I W Bolts in STD Holes
www.aisc.org: dozens of articles /Nr\/ o
*Thornton, W.A., and Fortney, P.J. (2011). “On the Need for Stiffeners for and the Effect of Lap Eccentricity on Extended
Shear Tabs,” Engineering Journal, American Institute of Steel Construction, Chicago, Ill., V. 48, No. 2, pp.117-125
80
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Single Plate Shear Connections

* For those of you concerned about stability in
one-sided connections...

70000 | s
60000 | —_— - =
ﬁ oV,=51 k I
50000 + e i
£ 40000 —— . — i
%30000 S S l |
20000 |— o |d)\/n:17 Kk |
10000 1 — o
0 — -
0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04
: yTwist (rad)
Sherman and Ghorbanpoor (2002) 81
Extended Single Plate Shear &
Connections 2 5,
Snff.T 1;; 3” 7 u{4 v
* |'ve worked projects where stiffeners are ! P
required without discussion ib | =
r . . i | |
— Specifying stiff. PL up to one inch H ool w} ]
thick... B ! _ EO ° % N :7 W24x62
H | Q{ R=45 k
I 10 ©
I 5
|
} } (12)-7/8"0 A325-N
M Bolts in STD Holes
/\7\/ PL 4'x1%34"
GR. 50
82
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Extended Single Plate Shear
Connections

Stiff. PL,
Typ. N
[ ]

I've worked projects where stiffeners are
required without discussion

— Specifying stiff. PL up to one inch
thick...

W14x90

These plates are
sometimes referred to as

“stabilizer” plates.

il
I\l 3,
I 4
i 1
H 1 A
i} ﬁ/
1
}7‘\& f =
T Lag)
\“r I O |
Ih I
N o N
| = - =
\}\\ }O ol & o
i ‘ o W24x62
| -7 - " Reask
" | Qi R=45 k
I 1O ©
If
I
Iy
i
I
I
Il
N
I

(12)-7/8"@ A325-N
Bolts in STD Holes

/\T\/ PL y'x 134"
GR. 50
83
Extended Single Plate Shear &
Connections _ Z) 5.
* |'ve worked projects where stiffeners are ! P
required without discussion ib | =
I
— Specifying stiff. PL up to one inch H io ol h :
thick... _ }\ B EO ° % B :7 W24x62
H | Q{ R=45k
* Rational checks show they are not I ,© ©
required... | A
I
I
* Thornton and Fortney (2011) provided M (12,7780 A3Z5N
methods for limit state checks /N'\/ PLEXIY
— LTB, Lap Eccentricity
If you have to use stiffeners, do
not connect to column web o
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(12)-7/8"@ A325-N
Bolts in STD Holes

PL 13}
GR. 50

February 25, 2019 Session 3: Shear Connections
Extended Single Plate Shear /i
Connections 2l 5,
el {

' 1 7 3

If you simply can’t live l L

without “stabilizer” i:r 3 i

plates, do not attach to i 0 o _ﬁ
i P N

column web B H\\ B }O © % 3 Tl o waae2
H | Qi R=45k
I 1O ©
I
Il
Iy
i
I
I
Il
N
I

85
Extended Single Plate Shear &
Connections Z) ;,
tiff, PL, Z!
S fle;; B}i 7 “{42}{- )
Iy
If you simply can’t live l | o
without “stabilizer” > | =
plates, do not attach to I o o h
column web I 0ol & 5
I ‘ o W24x62
BN B T TRk
* The stabilizer plates change the behavior of the I 0 ©
connection (change the boundary condition) H o
. I
— To what degree depends on the in-plane H N
H HH | Bolts in STD Holes
flexural and §hear stiffness of the. stabilizer /N'\/ -
plate (the thicker the plate the stiffer the GR.50
olate)
86
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Extended Single Plate Shear /i
Connections 2l 5,
Stiff.TI;I;\ gH u{‘* v
n 1
If you simply can’t live l L
without “stabilizer” i:r 3 ]
Il |
plates, do not attach to f ool _}
column web H\ 00| & 5
i ‘ D W24x62
. . I N B ) Rtk
* The stabilizer plates change the behavior of the I © ©
connection (change the boundary condition) M
. Il
— ;o what degree depends on the in-plane H w0 e
M MM | olts in oles
exural and §hear stiffness of the' stabilizer /\rv e
plate (the thicker the plate the stiffer the GR.50
plate
Attaching the stabilizer plate to the web significantly exacerbates the issue | .
Extended Single Plate Shear
Connections — One-Sided/Spandrel
88
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Extended Single Plate Shear
Connections — One-Sided/Spandrel
\

. a=e a=e

|
|
Static Equilibrium RT
|
|
|
|

89

Extended Single Plate Shear
Connections — One-Sided/Spandrel

" MINIMUM RADIUS,
TYPICAL

a FITTED PLATE AT

/ "ONE-SIDED" LOCATIONS

‘ As Required
‘ By Design

1. A ONE-SIDED LOCATION IS:
a. ANY BEAM FRAMING TO A PERIMETER BEAM
b. ANY BEAM FRAMING TO A GIRDER WHERE NO
OPPOSITE BEAM IS 36" OR FURTHER FROM
BEAM LOCATION.

2. THE FULL ECCENTRICITY, "e" OF THE CONNECTION MUST
BE CONSIDERED IN DESIGN OF CONNECTION.
90
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

1. A ONE-SIDED LOCATION IS:

BEAM LOCAON-

" MINIMUM RADIUS,

FITTED PLATE AT
"ONE-SIDED" LOCATIONS

‘ As Required
‘ By Design

a. ANY BEAM FRAMING TO A PERIMETER BEAM
b. ANY BEAM FRAMING TO A GIRDER WHERE NO
OPPOSITE BEAM IS 36" OR FURTHER FROM

2. THE FULL ECCENTRICITY, "¢" OF THE CONNECTION MUST

BE CONSIDERED IN DESIGN OF CONNECTION.

91
Extended Single Plate Shear . Note that deck and
Connections — One-Sided/Spandrel .
slab, not shown in
@ the sketches
i provide restraint...
3
(12)-7/8"@ A325-N
W24x62 \ﬂ‘ Bolts in STD Holes
‘ i@'/ O |
i 1o o
| 0 Of & 5| W21x48
1 o ‘ 1To g*’é@”iifl&ﬁ{*
:l: ; ‘ % o O
i 1o o
92
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

The boundary |

i =" "
conditions have 3, s
been changed... (1207/8°0 A325N
o W24x62 Bolts in STD Holes
...this is no longer == i
a simple shear [| &0 {
connection || o °
| o o & W21x48
__ | [ IS N Vot B kil
1 ‘ o o % L[ R=125k
i |
17andll NP
‘ Lo ©

93
Extended Single Plate Shear
Connections — One-Sided/Spandrel
Has the SEoR
The boundary @ accounted for this
conditions have 3 N in the de5|gr'1 of
been changed - the supporting
ged... \W (D7D A325N (spandrel) beam?
...this is no longer te— =
a simple shear ‘ A :
connection || o0
‘ 0 Of & o | Walxas
1 - ‘ iTo bﬁfé@}”iiﬁ%ﬁ{*
Sl [P
i 1o o
94
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

o ¢

3. 3,
3 g 3"‘ S g
4

(12)-7/8"@ A325-N
Bolts in STD Holes

= |
|
& W21x48
’g”* STR=125k
95
Extended Single Plate Shear
Connections — One-Sided/Spandrel
© ., ©
4 ’/ I
e 3 ‘ S
13 i
216" o \T“ (12)-7/8"0 A325-N
}T W24x62 Bolts in STD Holes
1 = =1
| || :
1251 ‘ o0 0
) | | O O e W21x48
e \ o ’O*g*g@?”*:?;lﬁ’*
- ! j‘; ; ! O O
O
| |
| :L_
0 96

Copyright © 2019
American Institute of Steel Construction

48



AISC Night School Connection Design: Tips, Tricks, and Lessons Learned
February 25, 2019 Session 3: Shear Connections

Extended Single Plate Shear
Connections — One-Sided/Spandrel

°, ©

¢R,=1.392DL —t ‘
dR, = (1.392)(4)(2)(2.5625) S 3 S
PR =285k oA 0 ﬁ\ﬂ‘ (12)-7/8"0 A325-N
; W24x62 Bolts in STD Holes
{ = =
| S il
1251 ‘ ‘ o O
. | ‘ O O] & W21x48
) | ool & frems
- ‘ o O
i o
0 97
Extended Single Plate Shear
Connections — One-Sided/Spandrel
© ©
$R, =1.392DL — ‘
IR = (1.392)(4)(2)(2.5625) AL A S
¢Rw =285k 2% 0 ﬁ\ﬂ‘ (12)-7/8"'0 A325-N
NO DeS|gn }T W24x62 Bolts in STD Holes
1 = 1
|
Load... | || &
...minimum 1254 | Lo
Weld Size - I e o Bl glweds
:TT | N ‘ o O @ —| R=125k
B ‘ 3 > ‘ o 0
| |
0 98
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

% 1
4

¢R,=1.392DL

3
gR, =(1.392)(4)(2)(2.5625) 53 g
¢R, =285k e

P

R, = 24.3 k/bolt

(12)-7/8"@ A325-N
Bolts in STD Holes

| ¥4 il
C =6.31 bolts ‘
125 ‘ o o
oR, =153k ] I ! o ol & W21x48
=3 | o ol & s
- ‘ o O
i o
0 99
Extended Single Plate Shear
Connections — One-Sided/Spandrel
© 4 ©
¢R,=1.392DL 2 ‘
_ 53 g 5 g
#R,, = (1.392)(4)(2)(2.5625) 134 3 ‘L A
PR, =285k 25" 0 (12)-7/8"@ A325-N
W24x62 Bolts in STD Holes
R, =24.3 k/bolt [ %‘ - -
C =6.31 bolts ‘ ‘
125 ‘ ‘ o o
oR, =153k i I ! | o of & W21x48
g | ey e
" \ % \ o o
Effective number of | | 0
bolts; refer to Manual ! |
Table 7-7 i ‘
0 100
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

Assumption: ‘
50 L,
Given the change of }T (12)-7/8"0 A325-N
boundary condition Wahe? Dol oD T
y e B .
. il
. 10 ©
...can we look at this ‘ o ool Walsas
differently? — S s
Y 1 5 ol & | R=125k
i 1 -
vt PN
‘ Lo ©

101
Extended Single Plate Shear
Connections — One-Sided/Spandrel
Unverified Assumption: " — ‘ \
.
] (12)-7/8"@ A325-N
W2dx62 Bolts in STD Holes
— | m— =
\ I <]
281 |
| o
i ! 6] N W21x48
._:’é(\l Ol 5 l *77‘ ’Oififgffiiil{;lﬁ**
- o z > \ o
O i O
I |
|
102
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

3
&
(12)-7/8"@ A325-N
W24x62 Bolts in STD Holes
.

{}
281 !
|
|

#R =1392DL
SR = (1.392)(4)(2)(2.5625)
#R =28.5k

IN®

PR, =285k>194k

| R=125k

1-10d"
G)@3"

l

b

O O O4—e O
N
\
|

OOOiOOG\
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

R, =1.392DL " ey ‘
' 3
PR =(1.392)(4)(2)(2.5625) 53
¢Rw Sk (12)-7/8"@3 A325-N
W24x62 Bolts in STD Holes

— =
]

N

¢R, =24.3 k/bolt
C =5.39 bolts
¢R, =130 k

281

= | R=125k

(5@3"
I

¢

o O O(CAJAO R
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

Y

I
3.
3, | 53
4
(12)-7/8"@ A325-N
W24x62 Bolts in STD Holes
— =
e
281 | |
|| ©
f O B W21x48
5 T 77777@777%711;1%{7
| | O o -
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% [ | O
|| 0
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

If this approach @ " @ 2 @

were taken, the 3, 3

SEoR should surely
(12)-7/8"@ A325-N
be consulted W6 \ﬁ Bolts in STD Holes
=

7]

|

281

= | R=125k

|
@3
I

0O O O46—o
(.

o O O(CAJAO R

|

|

s
L a

|

|

|
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Extended Single Plate Shear
Connections — One-Sided/Spandrel
If this approach ey @
were taken, the R
SEOR should surely 4
(12)-7/8"@ A325-N
be Consulted W24x62 \ﬂ‘ Bolts in STD Holes
— —
© 281 ‘ G/ .
These FBDs will be l | | 1©
shown on sample -, s SR |- IS B I N 105
. = o \ ‘ o @ Z| R=125k
calculgtlons = . % | 5
submitted to the 5 ‘ o
1
107
Extended Single Plate Shear
Connections — One-Sided/Spandrel
Regardless of assumed force distribution... @
. 3.
* Notethata (5/8)tp weld is not needed here 3 | S
. . . ] (12)-7/8"@ A325-N
* Size the vertical and horizontal welds for the W24x62 Bolts in STD Holes
loads ) ' e =
io o)
o o & 5| W2ix48
e oo
O
108
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

* Fitted plates are expensive and time @
consuming s

EN(N)
w

o Shaping, corner snips, radius, }T (12)-7/8'0 A325-N

W24x62 Bolts in STD Holes

— =

o Grinding (depending on how cut)...

(o
o Fit-up issues due to flange tilt, etc. | © 0
o Pio o] Bl o wands
* Note that deck and slab, not shown inthe I | o of & =| R=125k
sketches provide restraint... ! ; \ oo
=

| 109

Extended Single Plate Shear
Connections — One-Sided/Spandrel

* Fitted plates are \(
unnecessary |

* Atypical single plate shear
connection is best practice

* Note that deck and slab, not
shown in the sketches provide
restraint...

O O OO0 O O

110
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Poll Question 2

Q. In a conventional single plate shear connection used in a beam-to-
column flange connection, if the proud dimension is %” and the
horizontal edge distance to the bolt hole in the beam web is 1-1/2”,
good detailing would suggest the width of the connection plate to be...

a) %+ 1A"+ 1" =3%"

b) %"+ 10"+ 10" + %" = 4%

c) Atleast 3 times the bolt diameter
d) Atleast 5 times the bolt diameter

11

Poll Question 2

Q. In a conventional single plate shear connection used in a beam-to-
column flange connection, if the proud dimension is %” and the
horizontal edge distance to the bolt hole in the beam web is 1-1/2”,
good detailing would suggest the width of the connection plate to be...

a) % +1A"+ 1" =3%"

b) %"+ 1% +1k" +%” = 4%

c) Atleast 3 times the bolt diameter
d) Atleast 5 times the bolt diameter

Select your answer!
112
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Connections Susceptible to Cracking During Galvanizing

113

Connections Susceptible to Cracking During Galvanizing
?
W24x62 ‘ T{
(12)-7/8"@ A325-N J - <
Bolts in STD Holes
(2)-35x3x3 Angles . N
(A572-50) 3 e
_ DI = w2dxe2
R=45k
N
TTYP
L &
i&“‘mm%"ﬁ% ‘
g F
4,
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Connections Susceptible to Cracking During Galvanizing

i

W24x62
L 1 [
) -
(12)-7/8"@ A325-N AP ~
Bolts in STD Holes
(2)-35x3x3 Angles - .
(A572-50) @ 1\(5\1
B DI = W24x62
R=45k
KN

I

\
Location: L4, C7 115

Connections Susceptible to Cracking During Galvanizing

o

iy o

NOTE that these cracks may
not show themselves until
under service loads!

“A Synthesis of the Available Technical Literature and Collective Experience for the American Institute of steel Construction,”
) ) 116
Thomas J. Kinstler, GalvaScience LLC
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Connections Susceptible to Cracking During Galvanizing

Roughness??

Even when meeting
roughness requirements,
cracks are still experienced

NOTE that these cracks may
not show themselves until
under service loads!

“A Synthesis of the Available Technical Literature and Collective Experience for the American Institute of steel Construction,”

Thomas J. Kinstler, GalvaScience LLC "7
Connections Susceptible to Cracking During Galvanizing
c | |
© 3 ‘ |
T{ ™\ 7 i
. W24x62 : iy { —J l
(12)-7/8"0 A325-N , =5 N l_ _ _., g\]
Bolts in STD Holes i
(2)-35x3x3 Angles \i' R ,
(A572-50) I é) -—lp(\l
7 al Z ] woaxe2
\- \ R=45k
I - « Provide 1/4”, 3/16" fillet weld at
| Tz radii on both sides of weld
] *—C}."
* Keep radius at least two times
web thickness
* Grind cut edge smooth
118
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Reinforcement at cope

“A Synthesis of the Available Technical Literature and Collective Experience for the American Institute of steel Construction,”
; ) 119
Thomas J. Kinstler, GalvaScience LLC

Connections Susceptible to Cracking During Galvanizing

Seal Welds ﬂ@

3
4

J =
(12)-7/8"@ A325-N RS
Bolts in STD Holes
(2)-35x3x3 Angles . N
(A572-50) ) e
_ DI = w2dxe2
‘ R=45k
KN
TTYP
7
‘ —{ 16
Seal Welds ‘ y |

Location: L4, C7 120
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Connections Susceptible to Cracking During Galvanizing

NOTE that wrapping
welds around an
opposing corner used to

Seal Welds

0

L \ ]

be explicitly prohibited in (12)-7/8'Q A325-N RS
Bolts in STD Hol
AWS D11 olts in oles
(2)-33x3x3 Angles - _
(A572-50) ® e
B ol E | waaxe2
| R=45k
AN
5 V ]TYP
H 16
Seal Welds . 1 & l
Connections Susceptible to Cracking During Galvanizing
;u
NOTE that wrapping Seal Welds C? 4
welds around an ‘\\\ {
opposing corner used to YV 24x6A, )
be explicitly prohibited in (12)-7/8'Q A325-N RS
Bolts in STD Hol
AWS D1.1 olts in oles
(2)-34x3x3 Angles . )
(A572-50) ® e
This is no longer the case! . of = Wh&
‘ R=45k
D1.1 simply cautions in AN
regard to gouging ST ]TYP
Seal Welds . 1 -
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Connections Susceptible to Cracking During Galvanizing

Seal Welds ﬁ:}
The problem still exists, _;A T{

L \ I

however... (12)-7/8"@ A325-N J\

Bolts in STD Holes &
The only change is the (2)-35x3x2 Angles ) )
. . . - «Q —IN
fabricator or galvanizer is (A37250 ) @ WoAx62
more susceptible to N B ~ R=45k
damages for something N
mostly out of their - ]TYP
16
control Seal Welds ; ﬁf :
Connections Susceptible to Cracking During Galvanizing
;u
Seal Welds C? 4
| recommend that it is still (12)-7/8"0 A325-N J\ o
good practice for the Bolts in STD Holes
fabricator to document (2)-33x3x3 Angles ) )

- «Q —IN
correspondence to the SEoR (A72-30) = g W24x62
of the inherent dangers of N N -~ R4Sk
these types of seal welds. N

TTYP
_ s
Seal Welds . 1 b -
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Connections Susceptible to Cracking During Galvanizing

W14x90

S
L _ 2 _  W24x62
= R=135k
53
ll\
«\
(6)-7/8"Q A325-N
| Bolts in STD Holes
PL "x4}"
GR. 50
Location: L4, C7 125

Connections Susceptible to Cracking During Galvanizing
Seal Welds
2 1
E 2
|
| 5
H :ﬁ‘p
| _ I é - f _ W24x62
e R=135k
(1S
Seal Welds (6)-7/8"@ A325-N
| Bolts in STD Holes
/\7\/ PL Jx4)"
GR. 50
126

Copyright © 2019
American Institute of Steel Construction

63



AISC Night School
February 25, 2019

Connection Design: Tips, Tricks, and Lessons Learned
Session 3: Shear Connections

Connections Susceptible to Cracking During Galvanizing

Seal Welds

Seal Welds

W14x90,

o |5 a

=

Gas

W24x62

R=135k

-
[Eocation: 14, 7]

Location: L4, C7

(6)-7/8"@ A325-N
Bolts in STD Holes

PL §"x4}"
GR. 50

127

Connections Susceptible to Cracking During Galvanizing

Seal Welds

Seal Welds

W14x90,

@

3

We have experienced

this in both half-depth

and three-quarter
depth connections

@z W

W24x62

R=135k

7)

Location: L4, C7

(6)-7/8"@ A325-N
Bolts in STD Holes

PL "x4}"
GR. 50
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Connections Susceptible to Cracking During Galvanizing

In general,

* Make seal welds as small as possible

* Make sure your welders are aware of the dangers of gouging
e Grind cuts and radii smooth prior to galvanizing

* Make radii at least 2 times the plate thickness

and prior to hanging

* Increase, ramp-up, visual inspections of the parts/assemblies after galvanization

129

Shear Connections

AISC | Questions?

: Smarter.
: Stronger.
: Steel.
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Individual Session Registrants
CEU / PDH Certificates

* You will receive an email on how to report attendance from:
registration@aisc.org.

* Be on the lookout: Check your spam filter! Check your junk folder!

* Completely fill out online form. Don’t forget to check the boxes next to each
attendee’s name!

oF ST

A3 | Smarter.
{@? : Stronger.
N ¥ : Steel.

Lounoen W2

Individual Session Registrants
CEU / PDH Certificates

* Reporting site (URL will be provided in the forthcoming email).
* Username: Same as AISC website username.

* Password: Same as AISC website password.

SRR : Smarter.
{@% : Stronger.
aame” : Steel.

Louwgen WE-
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8-Session Registrants
CEU / PDH Certificates

One certificate will be issued at the conclusion of all 8 sessions.

: Smarter.
: Stronger.
: Steel.

8-Session Registrants

Access to the quiz

Information for accessing the quiz will be emailed to you by Wednesday. It will contain a link to access the
quiz. EMAIL COMES FROM NIGHTSCHOOL@AISC.ORG.

Quiz and attendance records

Posted Tuesday mornings. www.aisc.org/nightschool -- Click on Current Course Details.

Reasons for quiz

* EEU —You must take all quizzes and the final exam to receive EEU.
e CEUs/PDHs — If you watch a recorded session, you must pass quiz for CEUs/PDHs.
* REINFORCEMENT — Reinforce what you learn tonight. Get more out of the course.

Note: If you attend the live presentation, you do not have to take the quizzes Smarter.
to receive CEUS/PDHs : Stronger.
: Steel.
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8-Session Registrants

Access to the recording

Information for accessing the recording will be emailed to you by Wednesday. The recording will be available
for three weeks. (For 8-session registrants only.) EMAIL COMES FROM NIGHTSCHOOL@AISC.ORG.

CEUs / PDHs via recording

If you watch a recorded session, you must take and pass the quiz for CEUs/PDHs.

: Smarter.
: Stronger.
: Steel.
8-Session Registrants
Night School Resources
Find all your handouts, quizzes and quiz scores, recording access, and
attendance information all in one place!
: Smarter.
: Stronger.
: Steel.
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8-Session Registrants

Night School Resources
Go to www.aisc.org and sign in.

Login
USERNAME DON'T HAVE AN ACCOUNT? Smarter.
PasswoRD : Stronger.

m — : Steel.

8-Session Registrants

Night School Resources
Go to www.aisc.org and sign in.

IN THIS SECTION MyAlSC

Edit Profile

MY PROFILE

My ewaleads Update your contact and address information

My Pending Quizzes _
EDIT PROFILE
My Events
Order History MY PURCHASED DOWNLOADS

ccess articles and d nents that you have purchased
Course History Access articles and documents that you have purchased.

VIEW DOWNLOADS

MY COURSE RESOURCES

: Smarter.
: Stronger.
: Steel.

View online resources for Night School ajd Live Webinar package registrations,

VIEW RESOURCES
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8-Session Registrants

Night School Resources

EDUCATION PUBLICATIONS NASCC: THE STEEL STEEL SOLUTIONS AWARDS AND TECHNICAL
CONFERENCE CENTER COMPETITIONS RESOURCES

AISC > MYAISC > COURSE RESOURCES

Course Resources

: Smarter.
NS 13 & Session Package-Night School 13 - Design of Industrial Buildings 1/30/2017 70000 PM :
NS 14 & Session Package-Night School 14 - of Stability 6/5/2017 7:00:00 PM : Stronger.

: Steel.

8-Session Registrants

Night School Resources

Night School 13: Design of Industrial Buildings

8-SESSION PACKAGE RESOURCES

: Smarter.
: Stronger.
: Steel.
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8-Session Registrants
Night School Resources
* Weekly “quiz and recording” email.

* Weekly updates of the master quiz and attendance record, found at
www.aisc.org/nightschool19. Scroll down to Quiz and Attendance records.

* Updated on Tuesday mornings.

oF ST

A3 | Smarter.
{@? : Stronger.
N ¥ : Steel.

Lounoen W2

8-Session Registrants
Night School Resources

* Webinar connection information
* Found in your registration confirmation / receipt

* Reminder email sent out Monday mornings

* Links to handouts also found here

SRR : Smarter.
{@% : Stronger.
aame” : Steel.

Louwgen WE-
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: Smarter.
: Stronger.
: Steel.

AISC | Thank you
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