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This presentation is protected by US and International Copyright laws. Reproduction, distribution, display
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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.

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. )
: Smarter.

: Stronger.
: Steel.

Learning Objectives
e 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.

* Identify 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.
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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

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

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)
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Today’s Discussion

¢ 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

@@IWB‘E Specific Issues Related to Shear Connections
s, 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

e 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

Delegated Connection Design

Delegated Work
- P
YOU CAN’T DELEGATE == Z =

5
w

RESPONSIBILITY A

Sources
* Your State’s Rules and Regulations
* Legal Consultants

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

AT
@
Ny 15

Getting to an IFF (issue for fabrication shop drawing)
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Getting to an IFF Getting to an IFF
Shop - Shop -
Detailer Fabricator Conn.e ction Detailer Fabricator | ) Conn.e S
Designer Designer
Erector Erector
Contractor SEoR Contractor SEoR

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

Getting to an IFF Getting to an IFF
Shop - Shop -
Detailer Fabricator ———x) Conn.e ction Detailer Fabricator ————x) Conn.e ctod
Designer Designer
Erector Erector
Contractor SEoR Contractor ==————————=oo SEoR
Connection designer generates sample calculations for each type of connection Fabricator submits samples to Contractor, who submits to SEoR
(a.k.a., P-Sheets, Proposal Sheets, etc.) and submits to Fabricator
19 20
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Getting to an IFF Getting to an IFF
Shop - Shop -
Detailer Fabricator ————p Conn.e ction Detailer Fabricator ————=xp Conn.e ciion
Designer Designer
Erector Erector
Contractor =2 SEoR Contractor === SEoR
SEoR reviews and either approves or comments on submittals and returns to Something is not approved by the SEoR...
Contractor who returns to Fabricator/Connection Designer
7R 7
O | .

Getting to an IFF Getting to an IFF
Shop - Shop -
Detailer Fabricator ————=19 Conn.e clion Detailer Fabricator —————=1 Conn.e ction
Designer Designer
I Let This
Erector Erector '
Happen!
Contractor === SE(R Contractor === SE(R
Something is not approved by the SEoR... Something is not approved by the SEoR...
This is where things have the potential of breaking down! This is where things have the potential of breaking down!
AT AT
) )
» A | @ .
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Getting to an IFF

)
Detailer | =) | Fabricator E——) Connection

\DfSigner
'_Edi“/' I

Contractor = ————————o2=) SEoR

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

T

®
b % 25

L s

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

Getting to an IFF

3 5 ti
Detailer | E&=——= Fabricator |(¢=——————) Conn.ec Lom
Designer

Erector I

Contractor === SEoR

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

T

®
b % 26

L s

Getting to an IFF

_)

% % ti
Detailer | ) [ £ oot [(—— Conn.ec o
Designer

Erector I

Contractor | === SE(R

Detailer produces CHECKED shop drawings; submits to Fabricator and

Connection Designer for approval.
COSP now refers to these as
{@ “Fabrication Documents”

i 27
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Getting to an IFF

)

3 ¥ ti
Detailer  €=———=) | Fabricator ——————x) Conn.ec on
Designer

Erector I

Contractor === SE(R

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

£
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@
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Getting to an IFF

Shop )

- nnection
Fabricator |(¢=———————) Co CELLO
Designer

Erector I

> SE.R

Detailer &———=

Contractor

SEoR approves Shop Drawings or comments

Coigy

®
)
b

L s

oy

29

Getting to an IFF

=) Shop
Detailer F=—=—=)

)

: nnection
Fabricator |(¢=————————) Co ey
Designer

Erector I

> SE.R

Contractor

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

B

AT
®

Nyt

30

Getting to an IFF

Sample Calculation

Shop
5 : Connection
Detailer Fabricator 3
Designer
Erector
. 'BEARING CAPACITY ( Assumes 1.5 in. Misismarn Beam End Distance )
Bolt Capacity Based on Boll Sheat and Bearing
u“wn!-n&:n‘n Iy
Contractor SEoR Beaing (Ry /02450y xixF, Q)
On Beam Web
Ry /Q=24x0875x 0.26x65/200= 177

To be really effective, the erector should be in the loop through the entire

OaTub Plate
Ry /0=24x0875x0375x65/200=256
Teawout (R, /R=12xL, xtxF, /Q)
At Extremme Bolt |

AtTeb Plate
. . . . Ry /Q=12x218x0375 x 65/2.00 =319
process. Fabricators and connection Designers should get erector input early Ao o2
on and often.

e
Ry /0= 12x218x026%65/2.0022.1

ALTSb Plate
Ry /0= 12x11 x03752 657200 = 16.1
G AT At Intermediate Bolts ‘
) ) AtBeam Web
g H g : st Ry (0= 12221820262 65/2.00= 221 |
3 / 31 3 / el AUTab Plate | 32
Lo - Lo Cmmn o Ry /1= 12%2.08x0375 x 65/200=31.9 |
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Communication with Detailer Communication with SEoR

1

TEEEEHEPREHT

T

E:lﬂlmﬂ!m

33

oo for o o fen

Communication with SEoR Communication with SEoR

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

...Same P-sheet

f

@ . S

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

Nt OR%
~ TPWCNL \z\’\\f/e?é\«

&od, get me
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X . P o
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Life is sh"‘ﬂly Daetpygien
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X0 0
N\ Belg ]
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Shear Connections - General

* Typically make up the bulk of the
connections

* Repetition is key

e For economy and safety, provide the
actual design loads

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

38

Shear Connections - General

¢ Typically make up the bulk of the connections
e 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 joints require the same preload
— It's just that joint slip is not a concern

— Installation verification is required in a pretensioned joint

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

as a slip-critical 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

e 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

e Assume snug-tight joints
— No Upper Limit

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

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

¢ Avoid multi-pass welds in welded joints
— Varies with process, position, and wire/stick; consult with your local
fabricator
¢ Or, refer to 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

opyright © 2019
merican Institute of Steel Construction

11



AISC Night School
February 25, 2019

Connection Design: Tips, Tricks, and Lessons Learned

Session 3: Shear Connections

Shear Connections - General

¢ Avoid multi-pass welds in welded joints
— Varies with process, position, and wire/stick; consult with your local
fabricator
¢ Or, refer to 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

e Table 8-12 of the Manual can be used as a guide; still consult with AWS D1.1
and fabricator for process and position

Shear Connections - General

¢ Avoid multi-pass welds in welded joints

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

]

8t

81

=it of Passes

|| =Relative Strength

Fillet Welds

\wum/(

Strength at S

times the Cost |

Assumes single pass
with 5/16” weld

Leg Size (in)

46

Shear Connections - General

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

12
2

a10,/"
/

s

,
/ Bolt Box

I
I
|
I
I

Shear Connections - General

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

of welds

(12)-passes at 12"
144 in

48
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Shear Connections - General Poll Question 1
¢ Aslight increase in plate size can significantly reduce the number of passes Q. Specifying a pretensioned joint, in lieu of a slip-critical joint, prevents a
of welds . bolted connection from slipping without having the additional cost

58 5
(12)-passes at 12” \ / (6)-passes at 20” \ / associated with installation verification.
144 in ﬁ% 120in 3“',;,“

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

|
I
‘ // c) False: Pretensioned joints do not necessarily prevent slip
| -
‘ // oleox ( d) False: Pretensioned joints do not necessarily prevent slip and installation
Vo AD ) in verification is still required.
TR e — / 3 & AT
@My — o Ay
e 12 20 49 Ny 50
Poll Question 1 Specifications - Notes
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.

P
g@; Select your answer!

S 51

52
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Specifications - Notes

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

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

Specifications - Notes

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

Be aware of the various correction
factors for materials

TABLE A3.1

Ry and R; Values for Steel and
Steel Reinforcement Materials

Application

Hot-rofled structural shapes and bars
* ASTM As/A36M
= ASTM A1043/A1043M Gr. 36 (250)
* ASTM Aos2/Ag9eM
* ASTM AST2/A572M Gr. 50 {345 or 55
« ASTM AS13/A313M Gr. 50 [345]
+ ASTM Assa/Asash
« ASTM A1043/A1043M Gr. 50 (345)
* ASTM AS29
= ASTM 4529 Gr. 55 (360}

{380)
15, 85 (450), or 70 (485)

12

11

Hollow structural secsons (HSS)
= ASTM ASOO/AS0OM Gr. B
« ASTM As00 GC
* ASTM As01/ASOTM
* ASTM AST/ASSM
* ASTM A1085/A1085M

13

18
125

Plates, Stips and Shesis:
» ASTM A3B/ASEM
» ASTM A1043/A1043M Gr. 36 (250)
= ASTM A1011/A1011M HSLAS G
* ASTM AST2/AST2M Gr. 42 (290
» ASTM A572/A572M Gr 50 (345), Gr. 55 (380)
* ASTM ASB2/ASESM
 ASTM A1G43/A1043M Gr. 50 (345)

Steel Reinforcement:
* ASTM AGYS/AB15M Gr. 60 (420)
* ASTM AG1S/AS15M Gr. 75 (520) and Gr. 60 (550)
* ASTM A706/AT08M Gr. 60 (420) and Gr. 80 (550}

* Be aware of the various correction
factors for materials

ASTM A36
R F, =(13)(36.0 ksi)
R F, =468 ksi

ASTM A572-50
R F, = (1.1)(50.0 ksi)
R F, =550 ksi

Specifications - Notes

53
TABLE A3.1

. . Ry and R; Values for Steel and

Specifications - Notes Steel Reinforcement Materials
Application R, R;

Hot-rolied structural shapes n.rp:bars

. . . * ASTM A3E/A3EM 15 12
¢ Provide required material standards - ASTM ATOAATOS3M .3 (250 s
« ASTM Ass2/ASZeM 1 1
¢ Allow for equivalent substitutions Lot i gl OB N .
* ASTM ASBR/ASBEM " L
* Allow for dual grades O4SIATO4IM G 50 (345 2 | o
i 2

= ASTM ASO1/ASOIM. 14
- ASTM M

* ASTM A1011/A1011M HSLAS G 5t

+ ASTM AS72IA5

* ASTM AST2 0 (345

* ASTM ASBE/AS 11 1

+ ASTM A1043/A 1043M G 50 (345) 12 L
Steel Remiorcement

+ ASTM AG15/A615M Gr. 60 (420) 12 12

+ ASTM A6 1S/A615M Gr. 75 (520) and Gr. 80 (850) 12

« ASTM A706/A706M Gr. 60 (420) and Gr. 80 (550) 12 12

55

Copyright © 2019
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Note that we do not use correction
factors in typical connection design
out of the Specification

But be aware...

...e.g., protecting welds and bolts in
single plate shear connections...
6Mma‘(
Lo = -
max Fv‘lZ

...e.g., shear plate to HSS wall and
relative yield strengths of plate and

TABLE A3.1

Ry and R; Values for Steel and
Steel Reinforcement Materials

Application

Hot-rolled structural shapes and bars
* ASTM AS/A38M
* ASTM A1043/A1043M Gr. 36 (250)
« ASTM ASS2/ASZEM
+ ASTM AST2/AS72M Gr.
+ ASTM Ag13/A913M Gr 50 |
+ ASTM ASB/ASBEM
+ ASTM AI043/A1043M Gr. 50 (345)
« ASTM As29 3
- ASTM As29

). 60 (415), 65 (450), or 70 (485)

RREEILES

|- ASTM AsD1/AsOIM
» ASTM AST/AS3M
|~ asTw awoesiasoesmt

115

* ASTM ATD43/A1043M Gr. 3
* ASTM A1011/A1011M HSLAS G
+ ASTM A572/A572M G

< ASTM AL

+ ASTM A1043/A 1043M G 50 (345)

Steel Remforcement.
+ ASTM AG1S/AB15M Gr. 60 (420)
* ASTM A615/A615M Gr. 75 (520) and Gr. 80 (550)
= ASTM A706/A706M G1. 60 (420) and Gr. B0 (550}

14
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Specifications - Notes Specifications - Notes

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

* Try not to over-constrain with conceptual
details

e During the approval process is not the time!

e Common source of disputes!

¢ Allow the fabricator and connection
designer flexibility

57

58
Specifications - Notes Providing Loads /i
g 3,
z 3
e Typically, * Design every connection g
| ﬁ
— Calculations for one T won't keep repeating myself. T wont keep repeating myself: * Every bolt, inch of weld, and 1/8” of plate ‘ et =
) . T wont keep repeating myself T wont keep repeating myself ) . . i ]
[[o1oCI IR (IRCETlWYSTOIAIMIEI 1 wont keep cepeating myself T wont keep cepeating myself thickness adds cost, weight, and time | |
connection type are T wont keep repeating mysels T wont keep cepeating myse!f: o | |
T wont keep repeating myself T wont keep repeating myself ‘ oln
: T won't keep repeating myself T won't keep repeating myself. I | I 1N _ W2
submitted T won't keep repeating myself. T won't keep cepeating mysel T Rer3s
. “ T wont keep repeating myself. T wont keep repeating mys 1o 5
— Calculations for every “one- |HSawimn, cepeating myself T won't keep cepeating mysel: [ S
" - T wont keep repeating mysel T wont keep cepeating mys |
off” connection are T wont keep repeating myself T won' keep cepeating My,\% | \
submitted ‘ (6)-7/8"0 A325-N
| Bolts in STD Holes
/_\7\/ PL Ll
GR. 50
If a full set of calculations for every connection is required, note that
= clearly; fabricators and their estimators need to capture the costs =
ZATER . - - ; - - TN
i | | associated with such a requirement during bid preparation t l
b ., 59 - ", 60
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Providing Loads Providing Loads

« (Cliff spoke a bit about UDL loads (maximum Uniform Design
Load) in Session 2
e This is important enough to reinforce that discussion.

f‘m"\. f‘m"\.
Gl wIw Gl wIw
N 61 Y 62
— e I e o
idi b 4 \ T (72 @ @8-4"
Providing Loads - . \ Providing Loads (12)
\ [ ) > as w1840 40) (O b
T T 3 ol = = = =
T il 3 5 5 £ £l 2
- L = - 3
H B g : ga waaxe2 28 @ i
o Wtz 1] yin
1 @
3 1 3 i z z z sl
E gl [
Py Py
Ny QY " : : = - Tt
N5 Excellent Example 63 uy 41 [ i 1 | e | 1 4
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25 25
Providing Loads DO oeid
gak Wiso @0) (D ah o o g WIsxd0@0) O 75 T
The red values shown at E E g E & E E z 3 =
beam ends are the required & & e o - B 2 2 Fl o=
strengths pulled from Table ® o 9 o 8
i waaxe2 23 @ L ;,,14* '* S@ el -
3-6 of the AISC Manual &3k E=S = EGIE =
(14" ED.)
O] @
T 4 e - T——+
B~ 1 | | 14/\ 1 | Wz | L 65
25
Providing Loads EOTF
175 Wissd0 40) (O 75 + .
Let ¢; = maximum floor load based on provided shear strength: & | & |
(2)(75kips)(1,000/bs / kip) : g g di
. 2R, ips)(1, s | kip X
Girder 1: ¢, =—_1—= : =709 psf o g
L(TL), (25 f1)(8.46 1) al,y 8 B sl
5:” 2462 28) ;457’
@
%i 1 W24x62 1 —‘143767

25 25
Providing Loads BOES @ @s4
The blue values shown at 77 LU TCRONES S 1 22 wiso@) O 2 T—$—t
beam ends are maximum i B B " R A A h
girder reactions that the & z i g & e z & % u
. = 3 = =l 3 E = 5 Bl 2
beams can deliver. =
a) a [ 5
8y ® = W | dly,, 8l @ w
The W12x19 and 5:” V() ;45 9:* w_ Wiseram) Tl T
W21x44 beam end @ @
connection strengths are
significantly undersized & & & i % 3 i 3 I %
for delivering 147 kips to 2 5 g | % z = z S
the girder ends.
sii ] W24x62 1 ir—&—— T Il W2dx62 1 7_526
25
Providing Loads EOTF
175 Wisxd040) (D 751
T s
Let ¢; = maximum floor load based on provided shear strength: & | & |
x| = = = i
. 2R 2)(75kips)(1,0000bs / ki i =
Girder 1: ¢ =28~ @0k 2) _ 709 sy 5 .
L(TL), (25 /1)(8:46 /1) he 7 sl @8 |
R W24x62 (28)
. 2 ips)(1, s | kip . % % % %
Girder 2 R, 2)(147kips)(1,0001bs / kij 516 psf
. = = = S)
Siders LT ), (25 /0)22.870) P ©
It’s possible, but unlikely, that the design floor load for 3 3 3 3 s
this commercial building approached 516 psflet alone ~ * & E Bl *
709 psf.
4 2 2 2 2
%i 1 W24x62 1 ji;siég
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25" 1 25
Providing Loads CIG e Providing Loads el
gk Wi1sx40 (40) (D) I . T Wiksdt (40) (D eF S
T N Let g; = maximum floor load based on provided shear strength: :
g 13 g 8| & R (75kips)(1,0000bs / kip) 8 |8 -
Evaluate q; based on o ji ] Girder 1- D= TA), T (846 /1)(8.33 /i) + (0.5)(4.167 i)(@.167 /i) P e f.
. Lo s d " g, =947 <L Lol 2
a more detailed e 4 =947py - ,'r =
) i “ Y - R, (147kips)(1,0000bs / kip) 2
trlbutary area (tWO © Girder2: 7 (TA), (228 f1)(8.33 1) +(4.167 f1)(4.167 fi) - b
way action) 4, =709p5/ BEIREIRE
S S £ £ ® Z z z z
Produces a relatively larger design floor load!
%f \L/“'““Z J: i% 69 T | Wamez ) Il 70
Single Plate Shear Connections /i Single Plate Shear Connections /iJ
§ ¥ § 7
¢ Design every connection | o *  Well defined analysis and design procedure | g
* Every bolt, inch of weld, and 1/8” of plate ‘ g - * Relatively ease of fabrication ‘ g —
thickness adds cost, weight, and time | io _:\{ *  Very safe for erection | io _:\{
| kels 5 el o
S EEE [ £ R I R
[Ke] . [Ke] .
B RE B RE
i N ‘ N
Ot in $TD e s inSTD ol
71 72
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Single Plate Shear Connections /34 Extended Single Plate Shear /iJ

1 . 21
: ¥ Connections H £
z 4 A ALLILA L A1) Hi i
¢ Make the plate symmetrical T I P ®
o ) ) ) ) | L * Design every connection i
— Eliminates fitter installing plate in ‘ _ A w I
incorrect orientation ! e Every bolt, inch of weld, and 1/8” of plate r=-- H—F 7
‘ thickness adds cost, weight, and time i io o _ﬁ
! i
* Punch-down is typically 3” - ahe l‘: MR 2| wane
j R-135k ] T ‘\ﬁ: - = TRaask
| & I c - -
* Make sure proud dimension is sufficient to ‘ v w iz Z
| I
clear fillet welds ‘ i \io &Xv
. . . . (6)-7/8'0 A325-N }‘:’ t ,
* Avoid connection plates with thickness less ! Bolsin STD Holes ! \;% (2710 AN
than 3/8” (personal rule of thumb) T R /\Lf\J ' -
__Luc.\uun L4,C7
73 74
C C
Extended Single Plate Shear ‘ Extended Single Plate Shear ‘
i i
Connections 3 3 Connections el 3
—— I 4 P = 4
i Tl
. . i 3 . I 3
¢ Design every connection w | ? ¢ Use Gr 50 plate material w | ?
* Every bolt, inch of weld, and 1/8” of plate ;:r--- e T S — Reduces thickness required for ;:r-" P =
thickness adds cost weight, and time i io of | bending and shear relative to A36 i io o h
| - | -
« Take advant f depth 1‘: 129 L wse + Reduces weld size 1‘: 19 S e
ake advantage of dep S It Tt e = O T Wi T il =1
— Reduce eccentric AN AN
educe eccentricity y o o Xv i 1o o Xv
| |
— Reduce bolt columns I___\IO OFx o oTxy
— Reduce plate thickness ih \w;o'% (1270 A5 ih \i{% (127870 A5
I = olts in STD Holes I = olts in STD Holes
— Reduce plate-to-web weld /\‘r‘\J PLIIY ‘ PLEI1p
GR. 50 GR. 50
75 76
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Extended Single Plate Shear

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

Extended Single Plate Shear

. 2
Connections 1) 3 ®
I
. i i
Use Gr 50 plate material U P
— Reduces thickness required for ;‘:r--- par |
bending and shear relative to A36 i io o _1
[ -
 Reduces weld size 1“ MR S| e
N _ | I 2
m }o ;\ S = R=45 k
I
— It does, however, reduce t,,,, ;‘; io ° Xv
. . |
* Again, reduces weld size ;‘L___ 2
}‘} i (12)-7/8"0 A325-N
M & Bolts in STD Holes
PLY"x1-14"
GR. 50
Pt
)
Y 77
Extended Single Plate Shear /i/
Connections gl
. 4 =
¢ Single plate shear connections are b
. . l
disputably the most desirable shear i
connection with fabricators, designers, }“r——— I
d t \“ } o 0 0O 0 O O
and erectors f 000000
I
IO 0 0O O O O
¢ But, we need to be reasonable! }‘} [
— “feeee e -
i
. IO 0 O 0O 0 O
*  We have other options... }‘} !
] IO O O O O O
-
|
|
I
I
\‘\
79

Copyright © 2019
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Connections z ¥ ®
| | ol
* Single plate shear connections are i J
. . Il I
disputably the most desirable shear }“r___ — =
. . . . I !
connection with fabricators, designers, ;‘i s o \
and erectors }“ ool |~
AN | Bl sl Waae2
i e =" TReask
I oo
H oo
i 1o o
T
‘} i (12)-7/8"0 A325-N
M B Bolts in STD Holes
PLY"x1-14"
GR. 50
Location: L4, C7
= [toeton: 1.7
@
Ny 78
C
Extended Single Plate Shear
. i
Connections e 3
s
. {
For thoge of you'concerned apout I | 47
stability in one-sided connections... {— o= o
b oo )
* Refer to *Thornton and Fortney ;‘l ool I™
I ! 2 5 W24x62
I - | \?77%—7 R*45k7
e Thisis a connection that has been ;‘; jo o
. . 10 O
tested extensively (conventional and i‘l lo (}Xﬁ
I _—
extended)... }‘f '
. I 1] (12)-7/8"0 A325-N
— ..Search on the EJ website, i [ Bolts in STD Holes
www.aisc.org; dozens of articles ol
*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, lIl., V. 48, No. 2, pp.117-125
80
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Single Plate Shear Connections Extended Single Plate Shear /i/
Connections i 3 3
* For those of you concerned about stability in . N i} Ol
one-sided connections... * |'ve worked projects where stiffeners are \"ﬁ\
70000 | S required without discussion i‘} T
[ | o ) ) i [
50000 | o ; — Specifying stiff. PL up to one inch [ lo o SL
[ ] [PVeehT K ] | p, ying P }‘1 o o| & )
50000 = + thick... | ! o T woae
| I | N R=45k
2 40000 | I °0°
z ! : :
3o CM
h
20000 | oVn=17 k }‘} (12)7/8'0 A325-N
I Bolis in STD Holes
1000 d PL X113
[ /_\‘r\/ GR'50
o + - |
000 oo 0.01 002 002 003 0.03 004 004
. 3 Twist (rad) o
W
uy Sherman and Ghorbanpoor (2002) 81 82
Extended Single Plate Shear /ij Extended Single Plate Shear
Connections EH . Connections 2 2
A ALLLLA L 21 SWT:[,; ;H /4 . —_— StvaTl;lp.. ;H /4 y
T M i3
* |'ve worked projects where stiffeners are l I 4? ¢ |'ve worked projects where stiffeners are !
required without discussion M\ = =J required without discussion M\ = o
— Specifying stiff. PL up to one inch iii io ol ;ﬂ . — Specifying stiff. PL up to one inch iii io ol ;ﬂ .
thick... }\ }O © é - W24x62 thick... }\ }O ° % = W24x62
T I - | \ [ [ rwsk . T Iy - | \ [ [ rwsk
N * Rational checks show they are not N
! i required... ! -
These plates are }‘} i ;‘} &
3 i i
Somenmesrched oo ! GRres + Thornton and Fortney (2011) provided M @wosse
stabilizer” plates. L methods for limit state checks
— LTB, Lap Eccentricity
I If you have to use stiffeners, do
83 not connect to column web 84
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Extended Single Plate Shear /i/ Extended Single Plate Shear /i/
. gm . %H\ .
Connections i 5 s Connections . e 3
Typ. ™ }‘i q/%,, N Typ. N }‘i /2% R
If you simply can’t live \P‘\ | If you simply can’t live \p‘\
without “stabilizer” M i T S without “stabilizer” M e
plates, do not attach to i io of s plates, do not attach to i io o SL
column web 1“ ool & & column web 1“ ool & &
I ! &l [ wadxe2 | N ! al [ waax62
I | N R=45k o . I | N R=45k
‘}1 ° 0 » The stabilizer plates change the behavior of the ‘}1 ° 0
N N connection (change the boundary condition) N N
ih 0 s — To what degree depends on the in-plane ih 0 s
/\p#/ ot flexural and §hear stiffness of thel stabilizer /\p#/ i
GR.50 plate (the thicker the plate the stiffer the GR.50
olate)
85 86
Extended Single Plate Shear /i/ Extended Single Plate Shear
Connections ‘ e » Connections — One-Sided/Spandrel
—_— StvﬂTl;lp.. N z } } /71 ‘
i 43 |
If you simply can’t live H\; ﬂﬁf ——
without “stabilizer” M T U‘ }
plates, do not attach to i io of #h ‘
column web i‘: } ©° g z W24x62 |
: LA e :
* The stabilizer plates change the behavior of the ‘}] [©© o] “1l -
connection (change the boundary condition) y 5 i O
. il
— To what degree depends on the in-plane ih I | o
flexural and shear stiffness of the stabilizer i o tles ‘ 5
plate (the thicker the plate the stiffer the |
olate |
—
Attaching the stabilizer plate to the web significantly exacerbates the issue | . \ o
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Extended Single Plate Shear
Connections — One-Sided/Spandrel
|

,  a=e a=e

Static Equilibrium R1
|
|

0 O 0o
\
|
|
|
|o ©
i
|
|
|
|
|
|
|
|
|
|
\

Connection Design: Tip

s, Tricks, and Lessons Learned
Session 3: Shear Connections

Extended Single Plate Shear
Connections — One-Sided/Spandrel

3" MINIMUM RADIUS,
TYPICAL

FITTED PLATE AT
"ONE-SIDED" LOCATIONS

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, "¢" OF THE CONNECTION MUST
BE CONSIDERED IN DESIGN OF CONNECTION.

Extended Single Plate Shear
Connections — One-Sided/Spandrel

1" MINIMUM RADIUS,
TYPICAL

FITTED PLATE AT
"ONE-SIDED" LOCATIONS

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

BE, OCATION-
2. THE FULL ECCENTRICITY, "e" OF THE CONNECTION MUST
BE CONSIDERED IN DESIGN OF CONNECTION.
91

®
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90
Extended Single Plate Shear « Note that deck and
Connections — One-Sided/Spandrel )
slab, not shown in
@ the sketches
i provide restraint...
55“ "
i EEPE
(12)-7/8"0 A325-N
W24x62 }T Bolts in STD Holes
_ =1
&b |
o 0
O O & | W21x48
o Ao o B e
o O
—
| 92
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Extended Single Plate Shear Extended Single Plate Shear
Connections — One-Sided/Spandrel Connections — One-Sided/Spandrel
@ @ Has the SEoR
accounted for this
The boundary i The boundary i in the desien of
conditions have N | E conditions have 3, | i gA
b h d KN b h d EN the supporting
een changed... (121780 A325.N €en changed... (12)7/8'0 A325-N (spandrel) beam?
L W24x62 Bolts in STD Holes L W24x62 Bolts in STD Holes )
...this is no longer — — ...this is no longer — —
K ] K =]
a simple shear & a simple shear &
connection ©© connection ©©
] O Of & g Wads N ] O Of & g Waids N
. o o é Z| rR=125k s o o é Z| R=125k
; ; o ©° ; > o 0
o O o O
— —
' 93 ' 94
Extended Single Plate Shear Extended Single Plate Shear
Connections — One-Sided/Spandrel Connections — One-Sided/Spandrel
®, ® ©, ®
3 i 3 3 i 3
R 3 I () L 3 Ty ()
23 ] (12)-7/8"0 A325-N 23 0 ] (12)-7/8"0 A325-N
ﬁ a2 Bolts in STD Holes a2 Bolts in STD Holes
= = = =
i i
! “)06 & | “)06 &
1254 | 013 o o 1254 | 013 o o
. Ti olgi o o| & W2ixas . Ti Ol}% °°l & ol W2lxa
B ! o o o of g  F[rmsET ) ! o o o of g F[RmET
- ‘ o o ; > o o - ‘ o o ; > o o
i [olNe) o O i [olNe) o O
95 0 96
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Extended Single Plate Shear Extended Single Plate Shear
Connections — One-Sided/Spandrel Connections — One-Sided/Spandrel
@ 7w @ @ Y @
¢R,=1.392DL — ‘ ¢R,=1.392DL — ‘
SR, = (1.392)(4)(2)(2.5625) A £ F s SR, =(1.392)(4)(2)(2.5625) A > 3,
¢Rw =285k z%‘ 0 - (12)-7/8"0 A325-N ¢Rw =285k 2% 0 ] (12)-7/8"@ A325-N

Bolts in STD Holes Bolts in STD Holes

C = = No Design 1 — —
] © 0‘906 . Load... | o 0‘906 :
125 Olo ...minimum 1254 | Olo
5o 1 Cvis — O Bl pivens Weld Size -, T‘ 042, ] o gl wanas N\
lon =| R=125k = ] fon —| R=125k
o \ o
[e] ‘ fe)

‘
|
©)@3

@3

OOO‘OOQ\

OOO‘OOQ\

OOO‘OOC‘

OOO‘OOC‘

I

0 97 0 98
Extended Single Plate Shear Extended Single Plate Shear
Connections — One-Sided/Spandrel Connections — One-Sided/Spandrel
o © ©
#R, =1392DL ——y ‘ #R, =1392DL ‘
#R,, = (1.392)(4)(2)(2.5625) K 3 T s () #R, = (1.392)(4)(2)(2.5625) O ®)
#R, =285k 2% 0 ﬁ\ﬂ. (12)-7/8"0 A325-N #R, =285k 2}%” 0 ﬁ\ﬂ‘ (12)-7/8"@ A325-N
W24x62 Bolts in STD Holes Watke2 Bolts in STD Holes
#R, =24.3 k/bolt M/ - = #R, =24.3 k/bolt = = B
C =6.31bolts ‘ o o o C =6.31bolts ‘ - oo
125, 125,
#R, =153k i Ti olgi o of & | W21xa8 #R, =153k A Ti ol]% O Of & o | W2ix4s
I : - S i R s s - ST T Frremse
= | o N o o 2 = | o O N o o 2
- ‘ o o 1 > o o a ‘ o o 45'% o o
\ o0 o 0 © Effective number of | oo 0 o
| bolts; refer to Manual |
= Table 7-7 =
0 99 0 100
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Session 3: Shear Connections

Extended Single Plate Shear
Connections — One-Sided/Spandrel

Assumption: |

;“‘ -
7

Given the change of
boundary condition...

\ﬂ‘ (12)-7/8"@ A325-N
W24x62 Bolts in STD Holes
—

Extended Single Plate Shear
Connections — One-Sided/Spandrel

Unverified Assumption: ‘ 3l ‘

o
o

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

y W24x62 \r
| | -
| | 281
125, ‘ 1 1‘25 1 o
S T ke TR Pl sl e
= | | o i o (D - -
- \ | | o o
i ‘ o o
—y ‘ —
; 19.4 ; ;
102
Extended Single Plate Shear
Connections — One-Sided/Spandrel
© 9y ©
#R, =1.392DL 'y | 2 |
- 3 3
AR, = (1.392)(4)(2)(2.5625) 1 % 3, %
¢R\r = 285 k | 2}76" ﬁw‘ (12)-7/8"@ A325-N
]9‘4‘1: a2 Bolts in STD Holes
$R, =243 k/bolt "— ‘ = =
C =5.39 bolts i i 281 o
125, 125
R, =130k N T‘ LZS ‘ T 1} I NP B AN
) ‘ ! o \ o & ZR=125k
i ] TR
‘ ‘ o O
‘;, ‘ —
; 19.4 ; ;
104

g il
...can we look at this Z Z . | warnas
differently? LT o ol S iR
z > o ©
o O
—
| 101
Extended Single Plate Shear
Connections — One-Sided/Spandrel
@ @ 2k @
$R, =1.392DL b ‘ ; ‘ .
#R, = (1.392)(4)(2)(2.5625) 1 % 3y
¢Ru = 285 k | 2{76" ] (12)-7/8"@ A325-N
]9‘4‘1: T a2 \ﬂ‘ Bolts in STD Holes
$R,=285k>194k — — =
! ! 281
125T‘ 1 1‘25 1 o
| ! O N W21x48
i | v T u - ol T T ERas
- \ | | o % o
i ‘ o o
‘\4 i —l
1194 1 !
103
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Extended Single Plate Shear

Connections — One-Sided/Spandrel

O O Owe—o

o
o

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

-

OOO‘OO

<] R=125k

o

L\ ]

Extended Single Plate Shear
Connections — One-Sided/Spandrel

; N
| 4
3|

I

If this approach

I
3’)1,,

were taken, the L2
SEoR should surely B
be consulted MI:

O O Owe—o

o
o

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

l | |

-

OOO‘OO

|
©@3

<] R=125k

Extended Single Plate Shear

Connections — One-Sided/Spandrel

If this approach
were taken, the
SEoR should surely
be consulted

These FBDs will be
shown on sample
calculations
submitted to the

e

o

0 0 Owe—o

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

|

OOO‘OO
I

|
63"
T

107

; 19.4 |
106
Extended Single Plate Shear
Connections — One-Sided/Spandrel
Regardless of assumed force distribution... @
Note that a (5/8)t, weld is not needed here ‘i 73
. . . (12)-7/8"0 A325-N
* Size the vertical and horizontal welds for the Woax62 Bolts in STD Holes
loads T =]
o o
O O] =™ | W2ix48
I | O*’Off’%‘”*v_‘*k:’lﬁ’f
(@]
—
! 108
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Extended Single Plate Shear
Connections — One-Sided/Spandrel

Fitted plates are expensive and time @
consuming | @

3

w‘ (12)-7/8"@ A325-N
W24x62 Bolts in STD Holes

o Shaping, corner snips, radius,

o Grinding (depending on how cut)... ) 7 =]
o Fit-up issues due to flange tilt, etc. © o
_ O O Bl glwands A
Note that deck and slab, not showninthe ool = =| Relzsk
sketches provide restraint... %E o o
]

109

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

Extended Single Plate Shear

Connections — One-Sided/Spandrel

Fitted plates are R

|
|
unnecessary |
l

A typical single plate shear
connection is best practice

Note that deck and slab, not |
shown in the sketches provide ‘

OOO‘O

restraint...

110

Poll Question 2

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...

%+ 1" + 15" = 3%”

Y 1% 1%+ % = A

At least 3 times the bolt diameter

At least 5 times the bolt diameter

M1

opyright © 2019
merican Institute of Steel Construction

Poll Question 2

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...

%+ 1" + 1% = 3%”

Y 1% 1%+ % = A

At least 3 times the bolt diameter

At least 5 times the bolt diameter

Select your answer!
112
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113

Connections Susceptible to Cracking During Galvanizing

ﬁ ) 3.
4
W24x62 T{

J =]
(12)-7/8"@ A325-N N M
Bolts in STD Holes -
(2)-33x3x3 Angles N .
(A572-50) 3 e
B DI | W2k62
R=45k
—‘TYP
‘ Eipa

@
<)
N

Location: L4, C7

L s

114

Connections Susceptible to Cracking During Galvanizing

3
I
W24x62 ‘ T{

)] -
(12)-7/8"@ A325-N 3 "J

Bolts in STD Holes
(2)-33x3x§ Angles - N
(A572-50) ® —
_ al = waxe2
R=45k
—‘TYP
| By

Location: L4, C7

115

Connections Susceptib_le to Cracking During Galvanizing
L e Y

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

2
{@l “A Synthesis of the Available Technical Literature and Collective Experience for the American Institute of steel Construction,” 116
i Thomas J. Kinstler, GalvaScience LLC
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Connections Susceptible

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

17

Connections Susceptible to Cracking During Galvanizing
‘ ||

3.
4 ]
wassez ! T{ 3

s i l ] -
(12)-7/8"@ A325-N ey | —_——_—" =
Bolts in STD Holes (@\]

2

(2)-3%x3x¢ Angles

(A572-50) \ \ g

W24x62 |
R=45k

7 *  Provide 1/4”, 3/16” fillet weld at
Lz radii on both sides of weld

* Keep radius at least two times
web thickness

* Grind cut edge smooth

118

Connections Susceptible to Cracking During

Galvanizing

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

119

Connections Susceptible to Cracking During Galvanizing

o ®
P

Seal Welds

(12)-7/8"@ A325-N 2 “J

Bolts in STD Holes
(2)-33x3x¢ Angles - N
(A572-50) ) o
- _ >l D B 2. 7}
R=45k
—‘TYP
| ]
Seal Welds ; ]

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

Seal Welds ?

NOTE that wrapping
welds around an
opposing corner used to

be explicitly prohibited in (12)-7/8"@ A325-N a7l

Connections Susceptible to Cracking During Galvanizing

NOTE that wrapping
welds around an
opposing corner used to
be explicitly prohibited in
AWS D1.1

This is no longer the case!

D1.1 simply cautions in
regard to gouging

Seal Welds ?

(12)-7/8"0 A325-N TS irj

Bolts in STD Holes
(2)-33x3x3 Angles R .
(A572-50) ® e

B al 2 wW2x62
R=45k

—‘TYP

| Iy
Seal Welds

Location: L4, C7 122

control

AWS D1.1 Bolts in STD Holes
(2)-33x3x3 Angles - -
(A572-50) ) e
_ ol ] w62
R=45k
—‘TYP
| Fvan
Seal Welds
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Connections Susceptible to Cracking During Galvanizing

| recommend that it is still
good practice for the
fabricator to document

correspondence to the SEoR

of the inherent dangers of
these types of seal welds.
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Connections Susceptible to Cracking During Galvanizing Connections Susceptible to Cracking During Galvanizing

Seal Welds

g1
g
Ed L
: :
i
| | <
T
‘ ‘ 1
| | / \
E
‘ ‘ 3 %
| _ __W24x62 | S || 45«\7 =l _W24x62
R=135k e R=135k
| |
‘ (6)7/8'0 A325N Seal Welds /f/ (6)7/8"0 A325N
| Bolts in STD Holes | Bolts in STD Holes
S
)

PL "l PL Al
GR. 50 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
Grind cuts and radii smooth prior to galvanizing

Make radii at least 2 times the plate thickness

Increase, ramp-up, visual inspections of the parts/assemblies after galvanization
and prior to hanging

129

Shear Connections

AT, | Smarter.
i@é : Stronger.
&9’ | Steel.

AISC | Questions?

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!

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

Ze, | Smarter.
i ;) : Stronger.
2w’ : Steel.

Individual Session Registrants
CEU / PDH Certificates

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

e Password: Same as AISC website password.

Ze, | Smarter.
i ;) : Stronger.
2w’ : Steel.
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8-Session Registrants
CEU / PDH Certificates

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

gg@ : Smarter.

Loy 02

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.
*  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
to receive CEUS/PDHs

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/PDH:s.

8-Session Registrants
Night School Resources

Find all your handouts, quizzes and quiz scores, recording access, and
attendance information all in one place!
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8-Session Registrants

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

,,,,, " .

S . ZATa | Smarter.

prsswond ] i@% : Stronger.
=== o’ | Steel.

8-Session Registrants

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

i 4 o MyAISC

MY PROFILE

EBIT PHBFILE

der M MY PURCHASED DOWNLOADS

MY COURSE RESOURCES 49”'""’ Smarter.
’ ki s i@% : Stronger.
[omvsomes | &2 steel.

8-Session Registrants

Night School Resources

8-Session Registrants

Night School Resources

Course Resources

ZATRS | Smarter.
i@% : Stronger.
A’ Steel.

Night School 13: Design of Industrial Buildings

8-SESSION PACKAGE RESOURCES

ZATRS | Smarter.
i@% : Stronger.
A’ 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.

;@i Smarter.-
NS Steel.

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

Loy 02

;@i Smarter.-
N > Steel.
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