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Overview

» Specification vs. Manual
» Specification & Manual Development Process
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Key Changes in the AISC 16t Ed.
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SEAU 14t Annual Education
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2022

Spe cifi.cat'r.c;n for
Structural
Steel Buildings

Are the Specification and the Manual the same thing?

16th Edition

Sperilicast i
Structural
Stee| Buildings

Standards in Part 16 of the AISC Steel Construction Manual

AISC 360-22 Specification for
Structural Steel Buildings

2020 Specification for
Structural Joints Using
High-Strength Bolts

Spacfication far
Structural Joints
Using High
Strength Bolts

AISC 303-22 Code

of Standard

| Practice for Steel

_;ztgﬁr;a;gms Buildings and
Bridges

Srartee.
" Stranger.
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Key Changes in the AISC 16" Ed. SEAU 14t Annual Education
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Referenced Specifications, Codes, and Standards in
Section A2 of the AISC Specification
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ASCE 7-22 o ACH 318419

Specification Development Process
Approved by the AISC Committee on Specifications (COS)

« 45 members
« 12 Task Committees

« Approves AISC 360, AISC 341,
AISC N690, & AISC 342

« Follows American National
Standards Institute (ANSI)
accredited procedures
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Specification Development Process
What does ANSI Accredited mean?
Balanced committee:
1/3 Industry, 1/3 General Interest, 1/3 Consultants
Balloting Process

Ballot participation: 67%

A Industry

_.
Ballot approval: 75% s

45-day public review period
Must address all PR comments

General Interest| 48

Manual Development Process
Approved by the AISC Committee on Manuals (COM)

30 Members
Mix of Industry, General Interest, and Consultants

Approves Steel Construction Manual & Seismic Design Manual
3 Subcommittees:

M1 — Member and System Design
M2 — Connection Design
M3 — Seismic Design (SDM)

8

Copyright ©2026
American Institute of Steel Construction 4
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AISC Specification Contents

o Chapter L — Design for Serviceability
Symbols, Glossary, Abbreviations

Chapter A — General Provisions Chapter M — Fabrication and Erection

Chapter B — Design Requirements Chapter N — Quality Control and Quality Assurance
Chapter C — Design for Stability Appendix 1 — Design by Advanced Analysis
Chapter D — Design of Members for Tension @ Appendix 2 — Design of Filled Composite Members
Chapter E — Design of Members for Compression (Al STy,

Chapter F — Design of Members for Flexure Appendix 3 — Fatigue

Chapter G — Design of Members for Shear Appendix 4 — Structural Design for Fire Conditions

Chapter H - Dis%gonrsc?g rlYIembers for Combined Forces  Appendix 5 — Evaluation of Existing Structures

Chapter | — Design of Composite Members Appendix 6 — Member Stability Bracing

Chapter J — Design of Connections Appendix 7 — Alternative Methods of Design for
Stability
Chapter K — Additional Requirements for HSS and
Box-Section Connections Appendix 8 — Approximate Analysis

Chapter L — Design for Serviceabilit
Symbols, Glossarv. Abbreviations P g 4

GENERAL | Chapter M — Fabrication and Frection
Chapter A - ¢ ons Chanter N~ FABRICATIONAND |
Chapter B - Design Requirements apter - ERECTION uality
Chapter C — Design for Stability Appendix 1 — Design by Advanced Analysis

Chapter D — Design of Members for Tension Appendix 2 — Design of Filled ComFosite

ChapterE-L |, ,cger  bers for Members (High-Strength)

DESIGN Appendix 3 — Fatigue
Sl () 7 —— L A DI Appendix 4 — Structural Design for Fire
Chapter G — Design of Members for Shear Conditions
: OTHER TOPICS
Chapter H — Design of Members for Appendix 5 -
Combined Forces & Torsion Structures
Chapte  cowmPosITEDESIGN  Members  Appendix 6 — Member Stability Bracing
Chapter J — Design of Connections Appendix 7 — Alternative Methods of Design
for Stability

Chapt CONNECTION DESIGN its for

im = —em ——.. —2cCtiON Appendix 8 — Approximate Analysis
Connections

10
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Where has scope increased?

Chapter A General Provisions i 40%| Table: Page Count
Chapter B Design Requirements * Percentage Change
Chapter C  Design for Stability *| 2016 to

Chapter D Design of Members for Tension ¥

Chapter E  Design of Members for Compression s

Chapter F Design of Members for Flexure -

Chapter G Design of Members for Shear *

Chapter H  Design of Members for Combined Forces & Torsion *

Chapter | Design of Composite Members i 19%

Chapter J Design of Connections *

Chapter K Additional Requirements for HSS and Box-Section Connections *

Chapter L Design for Serviceability *

Chapter M Fabrication and Erection *

Chapter N Quality Control and Quality Assurance X

Appendix 1 Design by Advanced Analysis ¥

Appendix 2 Design of Filled Composite Members (High-Strength) N/A-—-Mew Appendix @

Appendix 3 Fatigue «

Appendix 4 Structural Design for Fire Conditions e 238%| ‘A.'

Appendix 5 Evaluation of Existing Structures *

Appendix & Member Stability Bracing . . .

Appendix 7 Alternative Methods of Design for Stability * 1'page increase or less
Appendix 8 Approximate Analysis ks 11

11

AISC Manual Contents

Part 1 — Dimensions and Properties

Part 2 — General Design Considerations
Part 3 — Design of Flexural Members

Part 4 — Design of Compression Members
Part 5 — Design of Tension Members

Part 6 — Design of Members Subject to
Combined Forces

Part 7 — Design Considerations for Bolts
Part 8 — Design Considerations for Welds
Part 9 — Design of Connecting Elements

Part 10 — Design of Simple Shear Connections

Part 11 — Design of Moment Connections

Part 12 — Design of Simple Connections for
Combined Forces

Part 13 — Design of Bracing Connections and Truss
Connections

Part 14 — Design of Beam Bearing Plates, Column
Base Plates, Anchor Rods, and Column
Splices

Part 15 — Design of Hanger Connections, Bracket
Plates, and Crane Rain Connections

Part 16 — Specifications and Codes
Part 17 — Miscellaneous Data and Mathematical Info

Part 18 — Symbols and Index

12
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AISC Manual Contents

Part 12 — Design of Simple Connections for

Part1 — Dimen~i-=~-= - ™-=perties Combined Forces
GENERAL _ _ _
Part 2 — General Lesign Lonsiderations Part 13 — Design of Bracing Connections and
— i CONNECTION
Part 3 — Design of Flexural Members Part 14 — Des e g Plates,
Part 4 — Desigi MEMBER M Members C Anchor Rods,

Part 5 — Desigt smbers and Column Splices

: DESIGN ..
Part 6 — Desigi _ 'ubject to Part 15 — Design of Hanger Connections,
Combined Forces Bracket Plates, and Crane Rain

) ) ; Connections
Part 7 — Design Considerations for Bolts

Part 8 — Decinn Cancidaratinne frr \\e|ds

Part 16 — Specificati d Cod
Part9 —De CONNECTION 3ments Pgrt 17 _M?fféﬁfag;,:g;{ lgngs
Part10 - C DESIGN

Math )
Lenielons Part 18 — SymboI;-I;.c.)uP.l.EEA
Part 11 — Design of Moment Connections

13

13

CONTENTS

STEEL

CONSTRUCTION
MANUAL

STEEL CONSTRUCTION

®

51

2

3

4
—l
6

7

18

L]

PART 1 — DIMENSIONS AND PROPERTIES

14
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Part 1 — Dimensions and Properties
All shapes updated to ASTM A6/A6M-19

15

15

Part 1 — Dimensions and Properties
All shapes updated to ASTM A6/A6M-19

——

S—— New WT-shapes

New W-shapes (6) New HSS Shapes

(6) Removed M-shapes (210)
(2)

16

16
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Part 1 — Dimensions and Properties

NEW W-shapes:
W44x408 W44x368
W36x387 W36x%350
W36x%318 W36%286

17

17

Part 1 — Dimensions and Properties
NEW WT-shapes:

WT22%204 WT22%x184
WT18%193.5 WT18%175
WT18%159 WT18%143

18

18
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Part 1 — Dimensions and Properties
REMOVED M-Shapes:

s ez

19

19

Part 1 — Dimensions and Properties

210 NEW HSS Shapes: D

New rounds New squares
(64) (16) New rectangles

(130)

20

20
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Key Changes in the AISC 16" Ed.
Manual and 2022 Specification

SEAU 14t Annual Education
Conference February 26, 2026

Part 1 — Dimensions and Properties
210 NEW HSS Shapes:

 Include thicker walled sections (up to 1 in.)
- Rectangular sections up to 34 in. deep

« Square sections up to 22 in.

- Round sections up to 28 in. diameter

Upto
34 in.

Upto
Up to 22 in. 28 in.
21
21
CONTENTS
PART 2 — GENERAL DESIGN CONSIDERATIONS
22
22
Copyright ©2026
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Key Changes in the AISC 16" Ed.
Manual and 2022 Specification

Part 2 — General Design Considerations

NEW
- Section on Galvanic Corrosion
« Section on Using the Manual Tables = Interpolation

Galvanic Corrosion

Most corrosion in water is an electrochemical deterioration of metallic materials by a reac-

tion with their environment. This electrochemical proce gsafionntiodanslsnn .

Figure 2-6) and is made up of four essential elements: § USING THE MANUAL TABLES

and an electrical connection between the anode and cal Strength values listed m tables follow the practice of rounding numbers to three significant

ments is absent, a galvanic cell will not form, An electyy  figures.
allows a free flow of ions. The anode is a surface area ¢ Linear interpolation may be used between tabulated strength values in some tables. It is
. noted that interpolation may lead to unconservative results in certuin cases, such as when
more negative electrical potential than another area (cath ST E T e - = "
fu : clastic flexural buckling or elastic lateral-torsional buckling limit states control the design
Iyte. The change in electrical potential between the anods T : 3 W 3
g _ it _ and the strength curve is concave up, Generally, interpolation over larger intervals leads to
in material, surface conditions, electrolyte, or any con e
: B larger errors,
sion due to any of these conditions is technically galv Interpolation of strengths of structural components, including members and connections,
between steels with different material properties may not be appropriate since the relation
ship between component strength and matenial properties may not be direct. In addition,
while one limit state may control the design of a component in one material strength,
another limit state may control for a steel with different matenal properties

The user must exercise professional judgment when using interpolation of strength values

23
23
Part 2 — General Design Considerations
NEW
« Section on Galvanic Corrosion
- Section on Using the Manual Tables = Interpolation
UPDATES
« Preferred materials
+ Info required on contract/construction docs
24

24
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Key Changes in the AISC 16t Ed.
Manual and 2022 Specification

A *NEW* Table A3.1 was added to the Specification

all types and classes

ASTM ASHUAEIIM | v 50 PS) o Ge 55 [30)
ASTM ASTRIASTIM | Gr &2 (7901 Gr 50 M, Or 55 (380, Trpe 12 o8 ERW - elactric. resistance waided

Soct AL [ Wi
TABLE A3.1
Listed Materials
Stadant Farmissbis ke Llathutia 1618 MATERIAL [Sect. A3
() Hot-Robed Seapes
AT AN > =
ARTM ASIUASIM . 50 [145] or Gr 85 300 > 1
ASTM ASTRRSTIM | . & [9OL (. 20 7S, O 55 380, Troa 1, 2003 TABL_E A1 {con_tlnued)
G 60 15 o O 65 HEGY Listed Materials
ASTHASBA AT
ASTM ATOWATOMA | Gr 38 RAOL Or, 50 45, G SO5 (3456, Standard Permissible
) i, Other Limitations
. SOW (SR, ST 50 OBTMS,
O S0 JOBTI466, OB £6 IDITIEL or = Designation Grades/Strengths
3 Q6T T0 QST {c) Plates (cont'd)
gl i e :"_"T_"’" oo g o ASTM AT043/A1043M | Gr. 36 [250] or Gr. 50 [345] Z
Structural ASTM MBS ASTM A10BE/A1086M | Gr. 50 [345], Gr. 60 [415], Gr. 85 [450], B
Steel Bulldings ASTM ATOLMAVONIM | Gr. 30 50 or Gr. 50 (S - Gr. 70 [485), or Gr. 80 [550]
] Mok Structural Sactiors (8] (d) Bars
ol e 0 L =
AETW AOOASOOM | Gr B, G G0 .0 ASTM A36/A36M - -
T ASTM AS29/A529M | Gr. 50 [345] or Gr, 55 [380] -
ASTMABIRMM, | O da, Ot ff oo ASTM AST2/AST2M | Gr 42 [290], Gr. 50 [345],Gr. 55 [380], Type 1,2, or 3
ASTM ABT ST - ~ Gr. 60 [415], or Gr. 65 [450]
ASTIA ATOOMRICNEM | Gr. B0 45| or Gr. SOW [F45W] AATA, ASIN, o ATOR
HIS S0W [H5A] ASTM AT09/AT0OM Gr. 36 [250], Gr. 50 [345], 50W [345W], or _
ST A10es A HPS 50W [HPS345W]
L Sheet
= Pt fe)
ASTWA RIEIER = = ASTM ABOB/AGOGM | Gr. 45 [310] or Gr. 50 [345] Type 2, 4. or5
ASTLCE MY | - C el = ASTM AT011/A1011M | Gr. 30 [205] through Gr. 80 [550] 55, HSLAS, HSLAS-F:
AT ATV ARSH N S it I

- indicales no restriction applicable an grades/sirengihs or there are na limitations, as applicable

G B 18] o Ge 65 MY

ASTM ATOWATINGY | Gr. 38 50| Gr 50 PME, G 5
BN, HPS: GO HES345A], HES T0W
[HRSABSW], or KPS 100 [HES S00W]

b e
P - hah e e

25
Part 2 — General Design Considerations
**BIG CHANGE**
Preferred Materials

26

Copyright ©2026
American Institute of Steel Construction

SEAU 14t Annual Education
Conference February 26, 2026

13
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senlwise
ﬁri:cf:truperly Specifying Materials?

D e

Are vou properly specifying materials?

27

27

Table 2-4 Table 2-4
Applicable ASTM Specifications Applicable ASTM Specifications
for Various Structural Shapes for Various Structural Shapes
5 Applicable Shape Series Agytonkis Ehups Salss
15th Ed o ol 16th Ed AL m
Steel ASTM Stress® | Stress® N Yieid | Tensile I_
Type | Designation | (ks) | (ks) [ W | M | s |wp|cC mc|L|&| 2 |& Stoet ASTH Strossh], | Stress®, | 5
o P r Type Designatian ki uwusiwumli 2
A3 608 E ) + | ~TELC _damey | 38 [ 8-80M I —
. m M S Gr 8 » [ | .
5 | &
wt F M e [ = 58
Carbon | gegr okt X 6 iy | wn | 4 | ws
ws | 5 ] Cabon
650 50 | 65100 hnpe | Gro | S| ES-TDO 1
T 5 | 70-100 Aot | e s 8| m-1a
a | % EEES Arosroom | Grm | s | seeoM
| wee | s Moy | s | %ese | se
0 s | 6 Ao | g sy | soes | 6s
Mus| A | % & AES/
we | @ ) nops | 4 | ST | 6
an | & & || Grd2 | 42 L]
ate [ Giss | s 7 W | 65 . |
a2l
6r.60° ] 7 sl | 0555 S k]
w6 | 6 30 M| @ 75 |
v | loce wan| 50 00 5[:65: 5 a0 |
igh- Gl | 5 [ . |
vengn 2 T o | & e | man W | e
m’; wos | 5 | s0s | e o wn | s | 68 ! !
£ 50 i ciongth|  Avear Grio | 0 5
% | & | & | | mwswe [ w
w0 & 75 Ak oW = i
65 65 80 .50 30 (]
70 [ € ;| e ] e ]
moes | w50 | 5 0 em | ™ ]
W - Proferred material specification. oo d B L
[ = Other applicable material specification, the availabilty of which should be confirmed prior 10 specification HEARIZ S65 | 65
(] = Material specifcation does not apply. n:éﬁ'- v | = w H .
Footnotes on facing page. [ —
= Dmer sppiicatee malerl wocdion bl which gt
1= Mntnriet onc Frzaion oo oot apily
Foatioles on faceg pagn Z$I

28
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Table 2-4 Table 2-4
Applicable ASTM Specifications Applicable ASTM Specifications
for Various Structural Shapes for Various Structural Shapes
5 F ‘Applicable Shape Series Applicatie Shape Series
15th Ed 5 16th Ed AR n
Steel ASTM Stress® | Stress® < 'E @ Yiekt | Tensile 1
Type | Designation | (ksi) | (ks) | W | M | s | W |c mc| L || 2|& Stoel ASTM Stress, | Siress®, ; 5 "
] 5 | B 3 ~ Trpe Designation ai | ksl | w[m |35 wcm|L |
368 % « + I ( MBI ® |so| || T [ ]
v | = ASASIM Gr 8 B [ =
e | | @B | 4 50 i:
As00 AS00¢
we L& | ® per i I U 2]
50 [ | 6.0 % ]
ASCT ]
carbon | ot E:: zs js s —“::i :.:‘. : &:m
T | | Few w8 [
AT09 % % 58-80° ATVATOOM | Gr 36 | 36 =g |
3 36-52 58
50 50-65 65
M| oA | | 6 Applicable Shape Series
we | % | ®
6r. 50 50 65 - m
2572 | G55 55 ™ Fﬂ Fm =
T Yield | Tensile 3
Gr.65° 65 80
(Ge o &N | 50° 0
v [P er e T ASTM Stress(®), | Stress!?), E =
Strengtn 50 50 [ §,
o | o et Designation ksi ksi W|(M|S |H|C |MC|L é

Alloy
N T
9 [ w | w | A992/A992M 50-65 65
w3 | w0 & [ 1 1 t 5
e s | w A1065/
"I lo q | 6r50 | 50 60
o 0 | F A1065M
wiogs'| 5o | 80 0
W - Preferred material specification. M = Preferred material specification
SRl O = Other applicable material specification, the avallability of which should be confirmed prior to specification
- [ = Material specification does not apply
Footnotes on facing page. —
[ | | 5 bt st oo s sy s
| Famvates on facing pagn pA
29
Table 2-4 Table 2-4
Applicable ASTM Specifications Applicable ASTM Specifications
for Various Structural Shapes for Various Structural Shapes
R Applicable Shape Series Apytout Lape urie
15th Ed —=—| 16th Ed .. -
Steel ASTM Stress® | Stress® 2| E| g Yield | Tensile
Type | Designation | (ks) | (ks) | W | M | s |HP|c mc|L|E|2|& Stoel ASTM Stress, | Siress®, 5 |
o P —_— Trpe Designation si | ksl [ wm |5 |we|cme|L 2|
AS36r.B 35 60
e 2 B Applicable Shape Series
e e HSS
50 62
e | [ 22 [ 8 [ Fr Fun =
3
o 6r.50 50 65-100 Yieid Tm‘h F
: G | % | 7w ASTM sm[‘l‘ st'm[.l. 2 2
709 3% 3% 568-80°
el Designation ksi ksi |w|m|s |w|c|m|L 2|8
5|96 | & ———
A1085 GrLA 50 65
e o | w Gr.42 | 42 60
Gr. 50 50 65
e 5T rry | G50 [ 50 65 -
Gr.B0° 60 75
o Gr. 55 55 70
e As72M1 S
wer- | e | & | e Gr. 60M 60 75
S‘L'e"?"‘ 50 5 & e
Az';’; wos | 5 | s0s | e @Gr. 65! ] 65 80
S0W 50 0
50 50 65 T o e
P I I 5 |I..°:, B ) I
65 & B w0 | s 65
] - | | = SErsTe ==
Aiogs'] 6esol | 50 60 | i G| m w0
M = Proferred material specification. | - B0 ) & L
(] = Other applicable material specification, the availabilty of which should be confirmed prior 1o specification. L. MK . S
(0 = Material specification does not apply. [ n:gl' e | = =
Footnotes on facing page. B - Protersd gl
|E_m.:‘:;::; .:“,.::-::- e meneetibty o wherh st b continnesd pras I s
| Focmates on fecing pegn 3

30
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Table 2-4

Applicable ASTM Specifications
for Various Structural Shapes

| Applicable Shape Series.

i,,| The preferred material
St e T B specification for W-, M-, S-,
E ; —| HP-, C-, MC- and L-shapes
- ;’“m— e ! is 50 ksi material.

Al A -
oo | EA | 2w | s
T |ea | « 0| p— - | —m
gy e o e | [
w‘;?f;.,. G55 | 85 o | & —
[e.60% | 7
| Gr. 65" | 80
o | c;:?l' | s oM |
"
i il Gm | = |
G50 |
AToar r
Apam | SE

AT0BS/
AAAAA

ksi (W | M|5|Ww|C ML

if

Lo 1]
|
|
I
|

3|82 |®

5§53

4
- - e §
zgg:gagzsgssssg ola

g |B2Ri2B 3R

31

31

Applicable ALE;;zgpeciﬁcations
for Various Structural Shapes .

w1 The preferred material
CANNREASE specification for all HSS
w=t| shapes is A500 Grade C,

50 ksi material.

it
£
glzle| & gss#!{ii-}‘
g
=
=
Rectaoputa
Round
e

Applicable Shape Series

Fj‘l FIll
Yield | Tensile
Steel ASTM Stress!®, | Stress!?],
Type Designation ksi ksi |W|M|[S|HP|C |MC|L

A36/A36M 36 | 58-80F

AS3/A53M Gr. B 35 60 F
Gr.B | 46 58

AS00/
asoom | 6-C | 50 62
6.0 | 36 58 Il I |

i T =
AN | 5065 | 65 i)
Apes | 3 2

atggsan | *%0 | 0 i

Rectangular

Round
Pipe

32
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Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes

~rr== | The preferred material

|
I KR Nl e s .
moemem WR.ee e w0 il gpecification for pipe is
£5 35 50 1 | |
O T .
; e E still A53 Grade B,
:‘0" G 46 65 . [ . .
vt s 35ksi material.
e G55 | & | W0 .
N T =T 1
36-52 58 |
Applicable Shape Series
HSS
F]'! FIl! ;
Yield | Tensile 2
Steel ASTM Stress®, | Stress!], §|le
Type Designation ksi ksi W|M|S|H|C |MC|L § é E'
A36/A36M 36 | 58-800
AS3/A53M Gr. B 35 60 [
2500/ Gr.B 46 58
ssoom &€ | 50 | e H:
Gr.D 36 58 [ PIPE
[ o we e BN BN T [
| sman oo o[ ] ][] HEER 3

33
There is generally no structural advantage to use
pipe instead of round HSS.
34
34
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Table 2-5
Applicable ASTM Specifications
for Plates and Bars

Table 2-5
Applicable ASTM Specifications
for Plates and Bars

15th Ed Pates and Bars, n.
Fy Fu over | over | over | over | over
Yield |Tensile| to (0.75t0| 125 | 15 | 2to | 25 | over | over | over
Steel ASTM | Stress® [Stress®| 075 | 1.25 |to15| to2 | 25 | tod4 | 4105 [5to5 | 610 | over
Type | Designation | (ksi) | (ksi) | incl | incl | incl. | incl. | inct. | incl | incl | incl. | incl | 8
6 32| 56-80 E
3% | 58-80
| ere [ a0 [ssas ‘
caon |60 | s | 0w ¢
G50 | 50 |65-100 R
529
655 | 55 | 70-100
AT09| Gidb | 36 | 56-80
G4z | a2 60
650 | 50 65
a2 s | 5 70
G60 | 60 7
665 | 65 80
s:mm A0S Gis0 | 50 | 6
Lon 636 | 3652 | 56
Aloy G50 | 5065 | 65
650 | 50 65
G60 | 60 75
A10669 _Gr. 65 65 80 '
G0 | 70 8
a8 | 80 % [
42 63
ﬁ“”‘iﬂf: Aoz 5 67
e 50 0
Strengih a2 63
Low-Alloy [ AS88. 4" 67
50 70

M = Preferred material specification.
[ = Other applicable materal specifcation, the availabiliy of which should be confirmed prior to specification
(] = Material specification does not apply.

Footnotes on facing page.

Thickness, £ In,
By Fun aver | over
Yiedd Tensilo 0.75|1.25 OVEF | OV  OWEY | OVEF | OWOF | Over
Stael ASTH Strass™, [Stress| to | 0 | b0 |15 21|25 410 [Sta |60 over
Type | Designation | ksi Ksi |0.78[128) 15 (w228 [ma| 8 |8 |0 | 8|
E 56-80 |
Cornecling | .. .
aonae | | demests o
Momer | o m
Caetan X [ i
33 60-50
5 BE-100 CREER IR IR
55 T-100 [ | m]m]m]
» 58-0
42 o0 |
=5 i
[ B0
Hgh 5 B
Strang
Lowe 3%-52 58
My 065 [
] 5
& L
(] B0 .
0 [
Gr. 60 a0 o0 a
Comason | 4 63
Resstant 4> 87
High ASEEM |
Strengh &
Livwi- Al > i

oscAicalon. the avababebly of which shaul ba coeflesed proe 0 eweciication

ale
2 not apmy

Faotnoies o facieg page

35

Table 2-5
Applicable ASTM Specifications
for Plates and Bars

Thickness, L, in.
Fr fa overiover] | | | |
Yield Tensile OLTS | 1.25 | ower | ower | ower | over | over | over
Steal ASTM Stress®l,  (Strews®l W0 | W0 | o |15 21| 25 40|50 60| over
Type | Designation ksl ksl |075(1.25 15 (w225 (wa| 5 |6 |8 |8

AZEAEM

aEN o p n 50-80

Asa | G50 50 B5-100 OEEEIEE
526 | .- Tro00l M IM(WIW|™
AS2OM | g, 55 — T0-100 d | ' | i

e
Strength | | N I Il |
Low | pjoey|6n 36| 2652 58
AL I 5
G, 50 50
. 60 60
A1068/ | i T B
Arossu | ™5 | il | Il |
.
6. 80 o
Cormomion
Resistant I T |
Migh- | AsaiimsssM | { I N I S — —
Strength z | | |
0 0

The preferred material
specification for
structural plateup to 4
in. thick is ASTM A572
Grade 50.

36

36
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Table 2-5
Applicable ASTM Specifications
forPatesendBas | The preferred material
mem T TaIiEETEEL specification for
T T I e “tural plate up to 4
Yield Tensile 0.75|1.25 | over | over | over | over | over o .
o | o | ot Pl s 2 | e e pick i ASTM AS72
32 58-80
A36/A36M cfm"m“::ff ki Ie 50.
36
ﬁ.lllothzr 58-80
applications
Carbon | A28a/ | Br-C 30 5575 ]
A28 g p 33 60-80 4
As2q/ | Gr. 50 50 65-100 L/ T
A529M”"5r_ 55 | 55 _Im_mg fel | Gl [ BB | @) | e
| 38| 36 56-80
Gr. 42 42 60
7Yl Tarss| 55 70
AST2M e a0 = e 37
37
Part 2 — General Design Considerations
Updates to Contract Document Information
38
38
Copyright ©2026

American Institute of Steel Construction 19



Key Changes in the AISC 16t Ed.

SEAU 14t Annual Education
Manual and 2022 Specification

Conference February 26, 2026

Part 2 — General Design Considerations

Updates to Contract Document Information

Specification for

Standard Practice’ Structural

for Steel Buildings

Steel Buildings
and Bridges

| Smarter.
Stronger. Stronger.
Steal.

Changes to AISC Changes to AISC .
Code of Standard Specification
Practice Sections Sections A4 and
3.1and 3.2 A5

Manual changes:
Required Information

* Information Required
Only When Specified

* Approvals Required

P . . . agn .
Specification Section A4. Structural Design Documents and Specifications
i
7% AXD SPRCICATIONS , el :
e MATERLAL et AL e STRUCTURAL DN DOCTMER AND SFRCTRCATIONS ot —
Py
B Hesded St Anchors = Awn!ﬂhﬂmmw Je hufling cinde
Sicel headod wiod anchors shall conform 40 the sequuements ol the Stucrumit . |.n4.u¢l--““““""'“"u"'\ LI or ASD ——
Waing Code—Sinel (AWS D1 LD, 1M ASTH A9 maeral s prsmiicd ¢ P —
Mamuactures's cotifcation ssfl bt mSicen evidnce of confurmity with ol any diametet 1) consurm o Class 1A, Usiied Cosne T — e engineer af
WS DL IM. w’“‘";:f:."fﬂ:l:m: by (2% eemy diametet
T eoviee l ASME BY A, cxery I BACPR saien
et S50 i 24, SN Thes o
o 0 b 40 . S permied
Ad STRUCTURAL DESIGN i e pamid ol o e of confosey S
9% o - et coification thall comsise sysenn nd comnccring disphesgm ey
Coce o Sucwan Prrsciice. o ul ashility in the corpleted ot
User Nede: The. U f Shandard Prvtice ines the erm “design documents” in & Consumaties for Welding TF diffoen s spociied in Chapter
plae of T di R l‘d‘_.n..ma-m«m““‘ Vo mmenas an.g
H i Siinilirty, “fabica i 5 el Society bl o it the Cofe
“shop drawings” mid “esection docements” i wed in place of “erction draw- e
T . i AS Al
g The e of “deawings” b= this stamband s nie srsded b cvale & :ﬁ:mw&‘-i“ sicheratiiom S are required hy e
AWS ASITTAS 178 oeiicn whe the ssucturad sl e
Vser Note: Proviscan in tli Specificatn contain ioemstion st = 4o be AW AS 1WA 1M e st s ineraction with friome.
shoun o design drawings. These mchade: AWS ASZVAS 208 ability, the wee of showes. Jacks, : shesign
T prexacs ) ot ov sl cambcr, Seruma
+ Sextion A1 Kol heavy apes where shcrna cone Charpy Vootch tough . - fuctures fo
P pr— e b ars com-
+ Section ALt Bl ap heavy shapes where CVN toughness o requred 3 bl of catlevered messbers rels-
+ Secton TLE L i i p
ALSD [T e —— s e
e —— ey conification shall o A — (o
+ Fatigue deail requiring selesiracive esting — . S
* Risk categery (Chapter ) N -« uf thc Sl I w"::
* Indhcamon of wiinglcis- jounk-penciratin {UIF) grioe wekds sabiect o fenson Sheet taded sl mchons ‘hll%;r\I:I“\‘ 1o the —— £ :-N
oL
Weldvmg CaderSiee] {AWS T e aciens evidemoy o oslary W . bl stailing of steel headded] m::
Mangfscmmer's coificmian shall sun iy and
AWS DLUDLIM PECINICATIONS bags conditioms for major sme. by, Siesl
an!lnm:tlm""m el ucs) st sippnt colssii il e Conde
A4, STRUCTURA! i Mldm;_b wl iy
'_,..u:'-'muumhﬂ"“"‘““' o f ot ks
.M—n!l":““—' {or Crmwtruciio yits s roguned for the design Irposs
spructursl Destgn fucuments - s o the o e £
L .m.‘..-w::"' y e s frseme 1 whit . spacificd in e ety e
S Tocas ik e s dafine
’-a-al—i v e oing i . e sulled heavy shapes o
':_" d-m”hwﬂ"“ ey :i-v
s — [t
— S, A 1 50 z
e Rortr (3 TR T V;:;'_,.".:('."::"\nup-«rn-' v a1 40
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Manual Updated Section on Contract Document Information

Deaign Documents, Specifications, and
Gther Cantract Documents

41
41
Part 2 — General Design Considerations
NEW Table 2-8
Table 2-8
Galvanic Corrosion Potential Between
Accom pan ies new text section Steel and Common Construction Metals
on Galvanic Corrosion ——
| o | v || e | S
Watstal lockical Patontiat), voll
Galvanic ‘ﬂ:‘:’ 036 g 081 079 1.03
corrosion? Garbon Stesl | Member may | Member may | Marmber may | Fastener may | Mo significant
or lron corrode corroda carrade corrode COMmosion
Galvanized | Member may | Member may | Member may - Mo significant | No significant
Steel (Zinc) corrode cormode corrode COmosion corrosian
Stainless Na significant | No significant :Fashener likely | Fastensar likely | Fastener fikaly
Steel COMmosion corrosion 1o corrode to cormade o corrods
— Indicates similar matzls; gahvamic corrosion is genesally not a concern ‘m thés condition.
Vigigctrical potentssl vakies from the ASM Handbook, Volume 13 (ASM, 2016)
42
42
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CONTENTS

PARTS 3, 4, 5 - DESIGN OF FLEXURAL,
COMPRESSION, AND TENSION MEMBERS

43
43
Part 3 — Design of Flexural Members
Part 4 — Design of Compression Members
Part 5 — Design of Tension Members
UPDATES
» Tables updated to 50 ksi material
« Some table layouts changed
Table 3-14 = | ‘ Table 3-14
Available Flexural 13 -+ Available Flexural
Strength, kip-ft i i Strength, kip-ft
Round HSS Hisa0000> ooy Round HSS
PO T T ' “ My | iy R 77N Y
44
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PART 6 — DESIGN OF MEMBERS SUBJECT TO
COMBINED FORCES

CONTENTS

45

45
Part 6 — Design of Members Subject to Combined Forces
NEW Table 6_5 Beam-Column Structural Analysis
Beam-Column Structural Analysis M TT Jml |
— _:n__..,,-T_
| ;h_ - I F
46
46
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CONTENTS

PART 7 — DESIGN CONSIDERATIONS FOR BOLTS

47

47

Part 7 — Design Considerations for Bolts

NEW
- Bolt specification and group

UPDATES
- Bolt group designations

48

48
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Specification Chapter J — Design of Connections
Section J3. Bolts, Threaded Parts,

» Group 120
> Group 150
Group 144

Group C » Group 200 bolts

49

49

Part 7 — Design Considerations for Bolts

Group 120 bolts (formerly Group A)
ASTM F3125 Grades A325 and F1852

F, =120 ksi

Group 144 bolts

ASTM F3148 Grade 144
F, = 144 ksi ”

50

50
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Part 7 — Design Considerations for Bolts

Group 150 bolts (formerly Group B)
ASTM F3125 Grades A490 and F2280

F, = 150 ksi

Group 200 bolts (formerly Group C)
ASTM F3043 and F3111
F,=200-215 ksi

51

51

ASTM F3148 is a new bolt standard for spline drive
bolts where the spline is used to pretension the bolt,
but it does not twist off.

52

52
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Group 144: ASTM F3148 Grade 144

Fixed-spline drive bolting assembly

Mechanical galvanizing & some zinc/aluminum coatings
permitted

Same bolt pretension as Group 150
Combined method of installation: See RCSC Specification
+ Similar to turn of the nut method

53
53
Part 7 — Design Considerations for Bolts
Table 7-2
Available Tensile
Strength of Bolts, kips
Nominal Bolt Diameter, d, in. 5/ e T 1
Nominal Bolt Area, in.2 0.307 0.442 0.601 0.785
Fﬂl‘ .r'.fl GFm f /
- p /€2 ] n/Q nh/Q Iy L/ Or
Designation | (ksi) | (ksi) 5 il ! i # P : "
ASD LRFD ASD LRFD ASD LRFD ASD LRFD ASD LRFD
Group 120 45.0 67.5 138 20.7 199 29.8 271 40.6 35.3 53.0
Group 144 54.0 81.0 16.6 249 23.9 35.8 325 48.7 424 63.6
Group 150 56.5 84.8 17.3 26.0 25.0 37.4 34.0 51.0 444 66.6
Group 200 750 | 113 - - - - - - 58.9 88.4
A307 22.5 338 6.90 10.4 9,94 149 13.5 20.3 7.7 26,5
54
54
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PART 8 — DESIGN CONSIDERATIONS FOR WELDS

CONTENTS
Dimensions and Properties 1

Goneral Design Considenations 2

Design of Fiexurnl Members 3

Design of Comprassion Members 4

Design of Tension Members 5

Design of Members Subject to Combined Forces 6

Design Consicarations for Bonts 7

Design Considerations lor Wlds B

Design of Cannecting Elaments 9
Deaign of Simple Shear Connections 10

Design ol Moment Connections 11

Dosign of Simphe Connactions for Combined Forces 12

Design of Bracing Connections and Truss Gonnections 13

Design of Beam Bearing Plates. Col. Base Plates, Anchor Rods, and Col Splices 14
Design of Harger Connactions, Brocket Plates, and Crano Rl Connections 18

Specilications and Codes 18

55

55

NEW

Part 8 — Design Considerations for Welds

« Information on Phased Array Ultrasonic Testing (PAUT)

88 DESIGN CONSIDERATIONS FOR WELDS

Phased array ultrasonic testing (PAUT) is a UT technique that uses the sequential dis-
charge of multiple transducers in a single search unit to adjust the focus and angle of the
sound path through the inspected element. Return signals are recorded electronically and
processed to be displayed in a variety of display formats. The recorded return signals
encoded with the location of the search unit can be maintained to form a record of the
inspection. PAUT is an ultrasonic method and therefore it finds the same type of discontinu-
ity that normal UT finds but encoding and directional control of the sound path can ofTer the
opportunity for improved results. The method requires special equipment and extra training
of the technician beyond normal UT training. PAUT is recognized in AWS DLI/DLIM,
Annex H. Where previously radiographic inspection was selected primarily to obtain a
physical record of the inspection, PAUT may now be used because it also generates a record
of the inspection results.

56

56
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NEW
« Information on Phased Array Ultrasonic Testing (PAUT)

UPDATES
mm) - Clarification on analysis methods for Eccentrically Loaded
Weld Groups

« Additional guidance for weld clearances

57

57

Part 8 — Design Considerations for Welds

Clarification on analysis methods for Eccentrically Loaded Weld
Groups

Plastic Method — two options:
1. Conventional

P
|
2. Optimum " /

Note: The plastic method only applies
to welds with eccentricity normal to (b) Eccentricity normal to the plane
the plane of the faying surface of the faying surface

58

58
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Part 8 — Design Considerations for Welds

Clarification on analysis methods for Eccentrically Loaded Weld

Groups
.
el
Conventional Plastic Method -
0
o
Two options are presented for the combination of normal force and moment on the weld in Vi . P
order to determine the equivalent normal force, Neguiy- | a;’
1. Conventional Plastic Method (CPM)
This method is the simplest approach where both normal force and moment are dis- l o
. . T . . . . . - . w
tributed along the length of the weld. The stress distribution is shown in Figure 8-9(a). N,
The equivalent normal force is: »
T A
Neguiv = Ny + —= (8-27a) J P
L = Equal distance

Fig. 8-8. Plastic method geometry

59
59
Part 8 — Design Considerations for Welds
Clarification on analysis methods for Eccentrically Loaded Weld
Groups
Conventional Plastic ; - -
Method: Wl = - 3 . 3
Stress from Stress from Equivalent
Moment Normal Stress
60
60
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Part 8 — Design Considerations for Welds

Clarification on analysis methods for Eccentrically Loaded Weld

Groups e o
Optimum Plastic Method -
3]
2. Optimum Plastic Method (OPM) I i
This method calculates the stress based on a plastic normal stress distribution. This | Vi ) P,
method can be used only when N, is nonzero. If N, = (), use the CPM. As shown in | f,f
Figure 8-9(b), a dedicated length, I,, is assigned to carry the normal force. The magni- '
tude of stress from the normal force and moment are equal inside and outside /,. The
equivalent normal force is: Iw R |
1) N;
Neguiv = [ T ]~ (8-27b) |+
where ' | J
v = Equal distance
[ 2
_9 | M‘.‘ ) _, M, . 278
la= _MI[ N, J & 2 ] _[ N, J o L Fig. 8-8. Plastic method geometry
61
61
Part 8 — Design Considerations for Welds
Clarification on analysis methods for Eccentrically Loaded Weld
Groups
]
Optimum Plastic - - -
Method: b z{ - -
1 =
Stress from Stress from Equivalent
Moment Normal Stress
62
62
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CONTENTS

PART 9 — DESIGN OF CONNECTING ELEMENTS

63

63

Part 9 — Design of Connecting Elements

NEW
« Table 9-2b Plastic Section Modulus for Coped W-Shapes
« Section on Biaxial Stresses on Connection Elements

UPDATES

« Block Shear Rupture tables (Table 9-3a thru 9-3c) updated to
remove 36 ksi

« Prying Action section provides additional clarification and
more simplified approach

64

64
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Part 9 — Design of Connecting Elements
NEW Table 9-2b Table 9-2b

Plastic Section Modulus for Coped W-Shapes

; ; “
: ; —r—
1
d | iz Jr d | 1z & 4] iz <
L H Il
T [ L
Z.in}
4| w2z
Shape | | o f K ) I 4, n.
2 3 4 5 8 7 8 2 10
Wad=408 | 448 | 217 | 2000 | 10890 958 918 & 87 mw 758 TA | 683

»368 | 444 | 157 |1800 | S50 | 892 | 854 | B17 | 7O | V44 | VOO | 674 | 629 | 606
w335 | 440 |1.77 |1620 | 886 | 816 | 781 | 747 | T3 | 630 | B48 | 616 | 585 | 554
%290 | 436 |1.58 |1410 | 7456 | B85 | 658 | 627 | 508 | 570 | S42 | 515| 488 | 451
#2682 | 433 | 142 |1270 | 670 | 615 | S88 | 562 | 536 | S11 | 486 | 481 | 437 | 413
w230 | 429 |1.22 |00 5N 543 518 496 a7 451 429 | 407 385 | 34

WeD«655 | 436 | 354 | 3080 | 1640 - - 1370 | 1310 | 1240 | 1180 | 1120 | 1080 | 996
«583 | 430 1323 | 2760 | 1460 - | 1220 | 1180 | 1700 | 1050 | 989 | B34 | 830
503 | 427 | 276 | 2320 | 1220 - 1060 1010 | 961 | 912 | B4 | 17| TH | 725
wi31 | 41.3 | 236 | 1960 | 1020 B2 | 849 | BOT | 766 | 725 | 685 | 645 | 606
<397 | 410 | 220 |1800 | 928 - 807 | 768 | 720 | 891 | BS3 | 617 | 580 | 545
#5372 | 406 | 205 |1680 | 866 - 752 | TS| 679 | ©43 | 608 | 574 | 540 | 507
«362 | 406 |20 | 1640 | B39 - 728 | 603 | 658 | 623 ) 589 | 555 | 522 | 490

%324 | 40.2 |1.81 |1480 | 740 | 674 | B41 | B10 | S| 547 | 517 | 487 | 458 | 429
x297 | 398 165 [1330 | 674 | 674 | S84 | S55| 526 498 | 470 | 443 | 416 | 390
X277 | 387 |1.58 |1250 | 609 | 554 | S26 | 490 | 473 | 447 | 421 | 396 | 372 | M8
w249 | 394 142 |1120 | 545 | 4 | 470 | 446 | 422 | 99| 376 | 353 | AW | 09
215 | 390 (122 | 964 | 465 | 422 | 401 | 380 | 350 330 | 319 | 300 | 281 | 263
#1899 | 387 |107 | 858 | 447 | 407 | 387 | 367 | MB | 329 | 30| 202 | T4 | A7

Wa0x332 | 416 | 252 .-r.‘.|.] o - 883 | as2 -‘!I? ui Lf 696 | 659 ﬁ?? 65

65

Part 9 — Design of Connecting Elements

NEW Section on Biaxial Stresses on Connection Elements

Bi-Axial Stresses on Connection Elements

For rectangular connection elements with in-plane and out-of-plane loads, a plastic interac-

tion equation for any possible load combination was developed by Dowswell (2015).
Alternatively, when the applied member stress is known, the biaxial state of stress can

be evaluated on an elastic basis using the general form of the von Mises equation. The von

Mises equation, with planar stresses, may be expressed as follows:

FA=f2+f2+ fifu+3f? (9-3)

This approach is intended for assessment of stress at local attachments to the webs and
flanges of members in locations away from discontinuities and stress concentrations on an
elastic basis, and to assess the need for stiffeners at these attachment points. When perform-
ing such an assessment, Equation 9-3 can be expressed as follows to determine the available
local stress transverse to the member axis at the point of attachment:

f, = _(%) + \f F2-3(c2fy )2 -0.75f;2 (9-4)

66

66
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PART 10 — DESIGN OF SIMPLE SHEAR CONNECTIONS

CONTENTS
Dimensions and Properties 1

Goneral Design Considenations 2
Design of Fiexurnl Members 3

Design of Comprassion Members 4
Design of Tension Members 5

Design of Members Subject to Combined Forces 6
Design Considarations for Bolts 7
Design Considerations for Welds B
Design of Cannecting Elaments 9
Dusign of Simple Shear Cornections 10

Design ol Moment Connections 11

Design of Simphe Connactions for Combined Forces 12

Design of Bracing Connections and Truss Cornections 13

Design of Beam Baaring Plates, Col. Buse Plates, Anchor Flods, and Col Splices 14
Design of Hanger Connactions. Bracket Plates, and Crane sl Connections 18
Specilications and Codes 16

Data and 7

Symibois and inclex 18

67

67

NEW

Part 10 — Design of Simple Shear Connections

« Tables 10-1, 10-4, 10-10, and 10-12 split into 3 new tables

68

68
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NEW
« Tables 10-1, 10-4, 10-10, and 10-12 split into 3 new tables

UPDATE

« Tables updated to add Group 144 and Group 150 bolts:

Table 10-5 Bolted Unstiffened Seated Connections
Table 10-7 Stiffened Seated Connections

« Table 10-15 updated from 46 ksi to 50 ksi

69

69

Part 10 — Design of Simple Shear Connections

Table 10-1 All-Bolted Double-Angle Connections split into 3 new

tables: . .
I

- Table 10-1a: Available Angle Strength :E

« Table 10-1b: Available Shear Transfer Strength at Bolt Holes E

« Table 10-1c: Coped Beam Web Available Shear Strength

.

70

70
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All-Bolted Double-Angle Connection

Table 10-1a — Available Angle

Strength

Shear yielding
Shear rupture
Block shear rupture

1% Vares R =
Table 10-1a — et ;«l
All-Bolted Double-Angle * [*
STD, SSLT 9 SRR
Holes Connections T T,
- +* + |+
Available Angle Strength T T e
max. min,
[ Available Angle Strength, kips
Number 2 ||, " Angle Thickness, t, in.
of Bolt eam | LenG: | pjameter, Y s % v
Riowes: 0 Sizes I, in. n - T
: © | BafSt| 9By | Ba/Q2| Ry | Ra/Q| ¢y | Ra/Q| 4Ry
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
| % |24 |36 (@05 |457 386 |54 [4e8 | 731
12 Waa 35'e Ve 344 286 430 344 516 458 687
1 f2or |3 |258 388 (311|466 [414 |62
v, |228 335 |28 | 418 | 335 |50z [446 | 6o
1" W44, 40 32% e 210 314 262 393 34 472 419 629
1 190 284 237 355 284 426 3 569
L 202 303 253 37 303 455 405 607
10 |wad 40,36 29% | 7% |190 |285 [288 |356 |[285 428 |3&0 |s70
1 172 258 215 322 258 387 344 518
Vi v 182 |27z |27 |as0 |27z |a00 |63 | 545
9 6 '33 i 26 [/ 17 256 213 320 256 384 341 512
J 1 [154 |21 [183 289 |23 |47 [308 |463 |
1A 1R/1 241 a0t a0z 241 kiivi 499 ART 1

71

All-Bolted Double-Angle Connection

Table 10-1b — Available Shear Transfer
Strength at Bolt Holes

Bolt shear strength

Bearing/tearout strength at edge bolt
Bearing/tearout strength at non-edge bolt

Table 10-1b

All-Bolted Double-Angle Connections
Available Shear Transfer Strength at Bolt Holes

[ Boit Ulametar, in
[ A ) | 1
Avaitable Bolt $hear Strangth. kps!™
BDsig- | Thema faftl " /B W ) oy
ration [Hale Type| Candeion A o) aa D 773 T
ns w Wi ne
188 0 wi @0
bLE) 1=y e "
178 M3 T
150 w4 »7 na
A %y 1o @3
Avaitable lip Resistamen Stengih, kips
i » el o fa/O o,
=] [0 an 3] [ u
En B . e -
20 o :
m n
L] [
T 1
L 1 [
il bl Beaing arel Toarut Siresgth ol Eign feit per
Hale Typs ETOSSLT [ STO/EELT
it Erige Disdunce, ralit | W 0| e A
Il A5 | LeFo | AED | LRFD | RSD | LRF
ang| a0 fa0s] o faas
ue 63 o sl
427 | oio s nos feas
_gﬂ.__ Lo J a0
CE]
Availstie Bearing and Teseout Sirength 5t Nom-Edge Bolt
Maie Type ETO/SSLY ovE STO/SSLT
IR IR RS
Imm:eiulc g 2 | L
L an | cirn [asn | oo | S0 | uvo |TAEn
3 SEE| o [WS ] = Lk

72
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Table 10-1b — Available Shear Transfer
Strength at Bolt Holes

All-Bolted Double-Angle Connection

Table 10-1b
All-Bolted Double-Angle Connections
Available Shear Ti fer Strength at Bolt Holes
[ Bolt Dismeter, in.

Aundahin it Greae Ehemnnth s ma®

Available Bolt Shear Strength, kips!®!

* Bolt shear strength £ I

» Bearing/tearout at edge
» Bearing/tearout at non-edge

Desig- Thread r/Q o rofS2 iy rafQ2 i
nation |Hole Type| Condition ASD LRFD ASD LRFD ASD LRFD
Group N 1.9 17.9 16.2 243 212 318
1o [PTOESLT) 150 225 204 07 267 40,0
Group N 144 216 195 293 255 383
144 [STOSLTL o 17.9 6.9 243 85 318 A77
Group N 150 225 204 307 267 400
y50 |STO/SSLT| 1856 278 252 379 330 495
e e
Avwilable Resring and Tesrout Strength ot (dge Baft per Inch Thicamess, hig/m 0
e Type STORT o STy o STORRT o
B Lige Orslance -f:'_U— -, -l_,'_'l.l_i L] f L —F:E—L::—-‘-LL | e
A [ T 0 ) 0 I ) 0 [ N
1 0| | My o =8| o | mo Mo -
| = » na ns| - nr| ¢« ;|| o
il re Lol oo P o [ oo famal oo pa] o
‘&;"’"“'H’"" 2 LER) acs D] e JRam nod
CO LT Gl 7
Awsiabie Bearing and Tearout Strength st Noo- (dge Bait per inch Thickness, bip'm.
LR ] STOORERLT o STOVERLT o STVERLT o
Dol Mok Saacing. | e | Fa D] e 1 N; LB LR Pl | W |1 0| W0
an I I e 0 ) 0 ) e N
LK B t ey ) n -3

73
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Table 10-1b — Available Shear Transfer
Strength at Bolt Holes

All-Bolted Double-Angle Connection

Table 10-1b
All-Bolted Double-Angle Connections
Available Shear Transfer Strength at Bolt Holes

[ Boit Dismeter, in
[ 0 T T I T
Availabic Boit Shear Stremgth, kipw'
Desig- Thrssd .1 [ [+ (0 (M o
AEson [Hobe Type! Conditon ASD L ASD LRFD ASD LD
« Bolt shear strength<:I e e e -
1 VS8 ] 10 5 mn4 w7 i
" oy | VT L] Wi _' ns ? ny
» Bearing/tearout strength at edge bolt 28 I
D
» Bearing/tearout strength at non-edge bolt e g et S b
oo rom | ww r0 ] s L nm ] e | ui ]
Available Slip Resistance Strength, kips®!: [°]
Desig- | Faying Hole ra/Q $rn I /Q o r/Q 18
nation | Surface Type ASD LRFD ASD LRFD ASD LRFD
Group Class Al | STD/SSLT 6.33 9.49 841 132 11.5 17.3
120 ovs 5.39 8.07 7.51 11.2 9.82 147
Group | Class A€l | STD/SSLT 7.91 11.9 1.1 16.6 145 277
144 ovs 6.74 10,1 944 14.1 123 18.4
Group | Class AlYl | STD/SSLT 7.91 1.9 1.1 16.6 14.5 277
150 Ovs 6.74 101 944 141 123 18.4
] | | H N e
Avadlable Bearing and Tearout Strength ot Non-Edge Boft per inch Thickness, kip/e. 74
Mok Type [ssar | o [sossr [ o [ sosar [ ow
L I 1 1 L L 1 I 1 L 1 L

74
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All-Bolted Double-Angle Connection
Table 10-1b .
Table 10-1b — Available Shear Transfer R e e
Strength at Bolt Holes e
Avplsble Bolt Shear Strongth, hps'™!
S o o] e [ — s —f
« Bolt shear strength s E E
« Bearing/tearout strength at edge bolt< w R
. Availatie Sip Arsistance Sirength kpyi ™
» Bearing/tearout strength at non-edge bolt e e I e ML 7 P Y
Available Bearing and Tearout Strength at Edgz Boit per Inch Thickness, kip/in.[!
Hole Type STD/SSLT ovs STD/SSLT ovs STD/SSLT ovs
Bolt Edge Distance, FofQ| O |raf/Q| & (| rafQ)| G |rafQ| O [ro/Q| & | rp/Q2| &
Tow, in. ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD || ASD | LRFD | ASD | LRFD
1Ve 329 | 494 | 305 | 457 | 305 | 45.7 | 280 | 420 268 | 40.2 - -
13% 7.8 1| 56.7 [958 53.0 [|353 | 53.0 [ 829 49.4 (F3NF | 475 | 283 439
1% 427 | 64.0 | 40.2 | 603 || 40.2 | 60.3 | 378 | 567 | 366 | 548 | 41| 51.2
1% 5241 786 | 5001 750 1500 75.0 [ 425 | 713 (463 | 69.5 | 439 | 658
2 585 | 87.8 | 585 | 67.8 [ 507 ) 8 3| 850 | 561 | 841 | 536 | 80.4
2V 683 | 102 683 | 102 _ﬁ_ﬁ 113 3.1 {110
3 780 (117 8o (117
75

All-Bolted Double-Angle Connection

Table 10-1b — Available Shear Transfer
Strength at Bolt Holes

Table 10-1b
AII Bolted Double-Angle Connections
ilable Shear T gth at Bolt Holes

Boft Diarnerter. &

Avaliabe Bolt Shear Strength, lpy™
)

« Bolt shear strength [fe=] t Ll = L8 = L8 =
- Bearing/tearout strength at edge bolt =R EB =
« Bearing/tearout strength at non-edge bolt<:|=- E T o b =

Awnilabie Bearing snd Tearoul Sirengi ol Edge Boll per lnch Thickness, higin 11

Available Bearing and Tearout Strength at #on-Edge Bolt per Inch Thickness, kip/in.
Hole Type STD/SSLT ovs STD/SSLT ovs STD/SSLT ovs
Bolt Hole Spacing, FnfQ| O | ra/Q| O | ra/Q| O |rgfQ| O | FafQ| &0 [ rp/Q| O
s, in. ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
3 685 | 878 | 685 | 878 | 683 | 102 | 683 | 102 | 731 | 110 | BB3| 102

am

&30 | cxro [aga | o [ase | oo [ass [ uaro [ aso | cers | a6 [ o |
F0% I T I I O

76
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Table 10-1c — Coped Beam Web
Available Shear Strength

* Shear yielding
» Shear rupture
» Block shear rupture

All-Bolted Double-Angle Connection

All-Bolted Double-Angle Connections
Coped Beam Web Available Shear Strength

Table 10-1c

‘ ----- 5 —'=‘ per Inch Thickness, kip/in.
+
i R <
14l I
|+
K ey Bolt Diameter, in.
2 ]
=l R 34 e 1
Hole Type ST ovs sm | o ST ovs
Tap Edge Hole, kip/in.
exs, In. #s0 | urro | as0 | waro | aso | waro [ aso [ aro [ ase | ko [aso | e
lfoscotl Bl Bl _
" 168| 230 [a8 | 210 [ag] 21 [Ea| 200 [a2s] 12 | =
13 88| 274 MR =6 et 56 |58 238 P62 229 A0 210
1 SO 31 (RSN 299 MBS 293 [EIESN 274 DR 65 IR 247
Center Hole, kip/in.
3""""::["“'"9' S0 | LArD | ASD | LRFD | ASD | LAFD | ASD | LrFD | ASD | LRFD | ASD | LaFD
3 414 | 622 390 | sas | 300 sas [986 | see | 858 sa0 @28 | os

0
Bottom Edge Hole, kip/in.

In P | fpp,in. | ASD | LAFD | ASD

LrFD | ASD | LRFD | ASD | LAFD | ASD | LaFD | ASD | LRFD

1% 183 - - -
1 158 148 1 148 [:] 134 0.1 128 Q -
1 1 07 185 i) 1 ) 183 | 774 177 i) -
™" 1% 256 244 244 6.6 £§ 213 2.0 -
2 4 244 -
[ 158 s | 219 [ 148 210 [ 200 |28 102 | = Ul
77
All-Bolted Double-Angle Connection
Table 10-1c — Coped Beam Web Table 1010
Available Shear Strength All-Bolted Double-Angle Connections
) , Coped Beam Web Available Shear Strength
"l:‘r{f=‘ per Inch Thickness, kip/in.
L | __I;.; : J ‘ Bolt Diameter, in.
= 7_J= i M) ;
ov,t ]
:;/ :::"; edge Top Edge Hole, kip/in.

% Lgyy, in. ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
= ! 1% 158 | 238 [ 146 | 210 | 146 | 219 [ 134 | 201 || 128 | 192 | = —
(n .1)@ /. Center 1% 183 | 274 [ 171 | 256 | 171 | 256 | 158 | 238 || 162 | 229 | 140 | 210
spacing, 8 é holes < 1% 207 | 311 | 195 | 293 | 195 | 293 | 183 | 274 [ 177 | 265 | 165 | 24.7

/ . Bﬂ'"ﬂrlzﬂm ASD | LRFD ? LRFD | ASD | LRFD | ASD | LRFD ? LAFD | ASD lnm.
| 3 4914 622 300 58.5 2|0 | sS85 3B6 544 83| 530 P32 454
1  — ; Bottom edge Bofttom Edge Hole, kip/in."*
sv,b__ 3 hole = Tan 0™ | foyin. | ASD | LRFD i LRFD ﬁ LRFD | ASD | LRFD i LRFD | ASD Lo |
] | | i e EHEEOEHE R
1% 158 238 146 ne 48 | 219 134 201 128 19.2
- 1% W7 1o IS 293 UGS 293 g: 274 PART] 265
1% [RS8 184 NETR O ED 3 335 L aa | 320
>2 64 ns A 68 -
1 LSl 238 IO 210 Dy 210 [D9Ee] 200 B2l 102 [0S /P
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Table 10-1c — Coped Beam Web
Available Shear Strength

All-Bolted Double-Angle Connection

Hﬁ
w7

Table 10-1c

All-Bolted Double-Angle Connections

Coped Beam Web Available Shear Strength
per Inch Thickness, kip/in.

g 7_J=: ot Dianetr, i _i
e ///t- Top edge ? |
//‘, hole Hale Type 510 ovs sTD ovs 10 ovs |
Tap Edge Hole, kig/in.
/ | s In %0 | w0 | wrn | aso | waro [ aso | .I..I-l;l-) LRFD [ ASD | LAFD |
h-1e@ /. Center | 1 158 [az] 148 134 m
spacing, § / holon ¥l
? Center Hole, kip/in.
/ Boyk ”“:’iﬁ"m"“‘ ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
it Bottom edge 3 414 | 622 | 200 | 585 | 390 | 585 | 866 | 548 | 353 | 530 | 329 | 494
ovb ¢ hole
» B : Beam |_a..,h.f°| Ims 0. | ASD | LRFD | 4SO | LRFD | ASD | LAFD | ASD | LAFD | ASD | LRFD | ASD | LAFD |
o || i el S H
1% 158 238 |48 19 T 219 PAEEN 20 J28 19.2
1% 20 110 [18SH 293 LSS 293 g! 274 PART] 265
1% 288 384 NETR U ED S 15 [ aa | 20
7] 254 | 196 | 368 - |
1 |88 238 e 210 Paee] 210 [ 200 Paesl 2 P20 -7Y
79
All-Bolted Double-Angle Connection
Table 10-1c — Coped Beam Web Tablo 1010
Available Shear Strength All-Bolted Double-Angle Connections
) , Coped Beam Web Available Shear Strength
;l:‘r{f=‘ per Inch Thickness, kip/in.
o L !
| il b4
= |=— : J Bt Diameter,in |
L 7 — Top edge ) : . ! |
//, hole Hale Type sm | st | ovs s | ovs |
l Tap Edge Hole, kip/in. [
/f: | s In As0 | w0 [as0 | uaro [ RS0 | a0 .I..I-l;l-) 450 | Lreo | 450 | LarD |
(n ",1) @ /. Center | tse | 2o [ 1;_! TR |
1 1% 274 i .".'-h il 256 B z38 229 0| n10
Spacing, 8 / holes = 1" 27| 311 (88| 700 468 oo (488 274 |dar )| 265 |48 247
i Canter Hole_kinfin
/ Bottom Edge Hole, kip/in.[!
N Bottom edge lew B! | loyp, in. | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
av.b : hole 1Va 158 | 238 | - - = = = - ~ = = -
— ) Beam | " 2% [ 274 | = = = : = = = = =
lsh | l 1V 158 | 238 | 146 | 219 | 146 | 219 | 184 | 201 || 128 192 | -
i 1% 207 | 311 | 185 | 203 | 195 | 293 | 188 | 274 | 477 | 265 | -
: 1% 6 | 384 | 244 | 355 |"284 | %66 | 223 | 335 | 213 | 320 | -
=2 264 | 395 | 244 | 3656 - -
|1 PASeN 238 RS 219 PRaEN 219 [aaad 200 Pa2s 102 = nc)
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Center hole—G

Bottom edge hole, ¥

biock shear rupture
controls, Note 1

Coped top flange

Top edge hole —ﬁ)‘ Beam

< |R Center hole = <
l N '

Bottom edge hole, jdj

minimum of shear

All-Bolted Double-Angle Connection
Table 10-1c — Coped Beam Web Available Shear Strength

Top edge hole —ﬁ)‘ Beam
P

rupture and block
shear rupture, Note 2

Coped top and bottom flange

Note 1: Use Table 10-1c (Bottom Edge Hole) value under heavy line
Note 2 Use Table 10-1c (Bottom Edge Hole) value given for I, and /,, ,

81

81
All-Bolted Double-Angle Connection
Table limit states summary:
Table 10-1a Table 10-1b Table 10-1c
_J:
| E +
‘ *
e S
E‘
Angle Shear Transfer Beam Web
Shear yielding Shear strength Shear yielding
Shear rupture Angle brg/tearout Shear rupture
Block shear rupture Web brg/tearout Block shear rupture
82
82
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Part 10 — Design of Simple Shear Connections
Also split into 3 tables:

Table 10-4 Shear End-Plate Connections
Table 10-10 Single Plate Connections
Table 10-12 Bolted/Welded Single-Angle Connections

() Bolted/welded, angle welded to support

" % Ll L LN
Fig. 10-7. Shear end-plate connections. A ! Fig. 10-14. Single-angle connections

Fig. 10-12. Single-plate connection—conventional configuration 83

83
Part 10 — Design of Simple Shear Connections
3gin. sons Bolted/Welded i
12 Rows Shear End-Plate
1=36%in. Connections
Table 10-4 Shear End-Plate Connections | == . == .
=== =
T | ;
84
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- - -
Part 10 — Design of Simple Shear Connections
.
Table 10-4 Shear End-Plate Connections
Table 10-4b Table 10-4¢
Pt Shear End-Plate c":"m“:w Shear End-Plate Connections
E Weld and Beam Web Available Strength
[ | Weld Size, w, In.
= e W 0 e W
P e o e e —
iz = St Refii ll.::. W | R
MNumbor of Length,
R o oo St T e
w W ms | W I8 oo (3 |iw
!l e failw | B =
S PP O g - a 1.‘: .: :: : x x :
v | o [ | | ¥ % | e m e | 248
w wen ] BB = 7 % |2 M |27 |20
= 1 1 ] 14 54 s | o &
. SRR 8 wa | mr o | m |m | =
o | MAE e W [ m |w (s w 4 "h B8 Mt | w1 [ | w0
oo 1 [ m | e 3 ) 482 | o | A | e
o Iwaw | t : 2 a g 3 2 L] |5 463 | oo | m28 | s
b Rl I e Nk B s 38 047 osn1
W, W [ o (W = (@6 |ne Thickness, in
T %, 5.8, | W W - W 185 | w7 e ] Water wwum shows smume 70k ectades Boam
M 1 e m _Lﬂ! = e
et a0, 28] R E = 2_::
acaldH H H E '
un 1 &
Wi, a7, % |mrfe [wmo| s =
L e R I = :; = m =
T - w R
1 oA | = | Ey
Wik T8, TR
] Wiz | e | % |88 ma |88
= e R - TR vt o 8 o e T
Wiz, 10, % [ESEY G Ji
2 F o W _K" 5|E ar by 2 e Sl i . e
e L EAE_ T ey
= e - Down ol et o i chn fisiars squreet of M5 St Sectr 118
R« ot e b b P B e o Sroug 17 nckies AT A1 Z371750 o ASTY et IS Scf. 85
ML 5 fiodtf i o ———

85

=
& &

i

|
|

1 H Table 10-10b
Table 10-10 Single Plate Connections . B Comeiiions
Plate Bolt, Weld and Single-Plate
Table 10-10a Available Strengths, kips
F,=38ks Single-Plate Connections 3{4"‘» T P
Plate Bolt, Weld and Single-Plate Boits " org e w [ % [ e
Available Strengths, kips = 3
o |J | [ ssr 138 | 203 |
v |, 50 1]
=1 BELT | 182 | 220
L = 5T 1]
h = | ssr | 182 | 22|
12 - S0 w|
e 7 ssir 182 24|
L = 5T0 121 | 1
' 3 | ssir 128 0|
: &0 138 | 5
e - o e e el )
n = ST |2 16T [H) 20
7=xy - 8 | 09
ey = k]
L} - 10 [ 168
= Lias] 72|
il g
e = |25
= 1%
- = Ll
s = 52 128 1
E i o
= e e

vy K
E Qi)
e E n
ETD = Gandend holes
ST Sor e bk v s vson of bt = T ekt 86

86
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Part 10 — Design of Simple Shear Connections
. .
i —
Table 10-10 Single Plate Connections Table 10-100 |
Single Plate Connections @ ;
Coped Beam Web Available Shear " *
. Y. Table 10-10a Table 10106 Strength per Inch Thickness, kipfin. ;=
i . Single Plate Connections T Single Plate Connections "
. Plate and Weld Available Strength, kips Avallable Shear Transfer Strength at Boit Holes -
MR = o * | * | 1
|l "T Phse Thckaems, [ . = I 0 1 1 Fale Type s | 3 | ]
] w1 |5 | ® ot T s ] s s ] DAl e St B T Edp ik, Koo
e L wu L) LD AR LD i LD Doy | Twmas | Fafl o Tk L it [ g I g2 LAFD [ LR RSO LD
W || g | v IR lim (ES e - - = - - = et
TEI I N B R e e R - oo i - i L un 1% 158 na T 78 128 T
1 Wk gw | 2 (N8 | K (o (W6 fRer (NSO = po—— L] na e gLt A Ha na 1% m e s M3 "y F. 4.3
w (x| o | e i e o s | = = - X 168 4 nr L2 el L0 256 m4 e 366 225 s
= t [ = an
MR HE S e mukd - B - B - B et e, i
FRERE R w =1 - =] - | = o] " | = w0 = w0 e ] M8 | wm | [(wm | | we
w | w | e|m wo w el =] - = X 0 T4 = oy ET) 4“3 3 | W0 585 ) o
1 [ £ ve [1a faoe i e = it Esgu Belt e Inch Thickness !, kit
2HAE H 4 B B ] 8 | @ [ w0 [ W [ o[ w SR
. B W 3 | - X .
T ] e Bafim (w8 s i e e s | 2 o | 1 ) — o == N T LRFI K50 LAFD K50 [T
IEFR B3 B B o |mmnl e e [ e |ows o bl el E
UV (el 7 (e |kl (e e fom e [ bl bmed =7 - s = e o e 56 584 = =
% [mn| | mma)ie [eEls =0 -=0-[- B |smeatl g8 1 me | e 0 83 CH 2 5T = = =
T WD || 8ea|ie |eas|ie (e [ 5] - [S [T T D_B =i " "1 =2 WS 0na - - -
R Y I ) I T L (S | FRsaT ] 13 ™ o = i 7 =
% [ AERED - = - |= " a7 M 05 my -
B | W ||y | 1% CERS] ars fEg majr = - = 15 2860 ;4 4 T -
1 [ g | 2 | 88| e |l B2 e | = i 2 s “@r =i P =
W || 1w | T | ke T [WiT| s | o0 M ER S I B3 1 55 =
"E i = 73| - -
ELT [l ] ws ] i A ] SR A m L] =
T 1% oa 3 ns wu
BEEHEE B B malibsl i Ll 1 1% Wy ) 15 23 %) T
1 1%y | 7 | SR8 ser | aRE| coe | SeR eo| eed) i) pAE{ 1 1% =8 £ m BE :: :.:!
T - S F 2 05 “ o '
3 :I:::I::&;:;;:n:::;mm 2% 402 L] 58 |__ss |
1 W s | 2 | ERE| oo | 303 o) @Al mo | T o) e sl JI %] m s
v |5 o | v [ ea| 2 famn] san [l o[ amnf snsf e Ll L]
B W 6 | | % | WRE| 250 [ 3aa] sen | ama] cs| M| i) WB| s FT0 = staadard hole Boam
1 o 9% | 7 |30 wmo | @ o | Ea 7| 3| = w3 ma
W e, i o W Ve W iy Fp= il
= A el F=B5al
Fy= S0 20 mhwtet AR R s
Fou W 14 e AT 14 b ?:-mmnm-hmm—-- 87
1 - f - -
Part 10 — Design of Simple Shear Connections
Table 10-12
.
Table 10-12 Bolted/Welded Single- Soden/iied
Single-Angle Connections
.
Angle Connections -
Wl !s nex,
L
- —
k)
=
o .
. -
[ weegua re—
WuBDEC | it and Amgle Stremgh, kips | Lot
o Group A Angle | haghe Selaslg | P
In Dne Sz | Langin, | sten, [
ortewi | I __q.-a-1 | e | TR o g
Row el Thin " B
s | | | s | W0 | uvo (MW
| i m F o4
12 W s - {f ] | = i a 4 .30
) wor m .25
| Y |95 | 27 | e47s
" w 1w 133 I ] | 2R e 1 08 a0
1 i) 8988 | 148 s
| e " e s
o 119 e 120 L] wh e m m om0
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L] T 18| 108 8 ®h| W [0 [ B4 50
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e (1B n5 a4rs
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Part 10 — Design of Simple Shear Connections
Table 10-12 Bolted/Welded Single-Angle Connections

’ Table 10-12a
“+ | Bolted/Welded Single-Angle

Connections
Angle and Weld Available Strength
STD, SSLT Holes

Available Shear Transfer Strength at Boit Holes

Table 10-12b
Bolted/Welded Single-Angle

Connections Tt

Bk iameter, n.

Tabie 10-12c
Bolted/Welded Single-Angle
Connections

| Coped Beam Web Avallable Shear Strength
per Inch Thickness, kip/in.

P L

mw:-mwh;hu-nmm

Both Sides, in.

ST0 = swadard hole
saT

Vo Tha et

s < kcal e
- Bpdpdepby gl o ine oy
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Part 11 — Design of Moment Connections

PART 12

DESIGN OF FULLY RESTRAINED
MOMENT CONNECTIONS

PART 11

CONNECTIONS

Subility . i
FLANGE ANGLE PR MOMENT CONNECTIONS |

DESIGN OF PARTIALLY RESTRAINED MOMENT

Temporary Support During Erection ... ...........ooioon
Welding Considerntions for Fully fned Moment C
FR CONNECTIONS WITH WIDE-FLANGE COLUMNS

Drirectly Welded Flangs FR Moment Connections ... ..
Eatended End-Plate FR Moment Connections .. ... ...
Shop and Field Practices ...
FR MOMENT SPLICES
Laocation of Moment Splices .. ..
Force Transfer in Moment Splices . . . .
Flange-Plated FR Moment Sphees . ..
Directly Welded Flange FR Moment Splices ......

Extended End-Flate FR Moment Spucm .........
SPECIAL CONSTDERATIONS
FR Momeent Connections to Co]nmn \'a:bn

Flangz-Plated FR Moment Connections . ... ..ooouveieomoaeiaeaaaaans

Recommended Detadls .. ...o0ooennnn
Ductility Comsiderations .
FRMMMCMMIMMSWM .....
“Top Flange Connestion . ... ...vcvvvarninnsinnss
Web Connection ............
FR CONNECTIONS WITHHSS . -0 suvniasannaiconcnrosrnaanaarncanan
91
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Directly Welded Flange FR Moment Connections. . .....covvvviiuenriaanenns 11-8
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*NEW* PART 12 — DESIGN OF SIMPLE
CONNECTIONS FOR COMBINED FORCES

CONTENTS
Dimensions and Properties 1

Goneral Design Considenations 2
Design of Fiexurnl Members 3

Dessign of Comprassion Members &
Design of Tension Members 5

Design of Members Subject to Combined Forces §
Design Considarations for Bolts 7
Design Considerations for Welds B
Design of Cannecting Elaments 9
Deaign of Simple Shear Connections 10

Design of Moment Cornections 11

Design of Simphe Connections for Cominned Forces 12

Design of Bracing Connections and Truss Connections 13

Design of Beam Bearing Plates. Col. Base Plates, Anchor Rods, and Col Splices 14
Design of Harger Connactions, Brocket Plates, and Crano Rl Connections 18
Specilications and Codes 16

Data and 7

Symibois and inclex 18

93
93
*NEW* Part 12
PART 12
DESIGN OF SIMPLE CONNECTIONS FOR
- Provides guidance for COMBINED FORCES
simple shear connections
. SCOPE © oo\ oo o e 122
under various force SIMPLE SHEAR CONNECTIONS SUBJECTED TO AXIAL FORCE. .. ........ . 122
combinations RS
. . Shear and Axial Combined Forces . ... .. . L. .. 12-4
* De5|gn examples InCIUded Shear and Torsion Combined Forces ... . . o o v, 124
: . DOUBLE-ANGLE CONNECTIONS SUBJECTED TO SHEAR AND
in Manual Compamon AXIAL FORCE ..o\ oo\ oottt e 12-5
resou rces Available Slmnglh .................................................... 12-5
SINGLE-PLATE CONNECTIONS SUBJECTED TO SHEAR AND
AXIAL FORCE ...\ oo\t e 126
Available Strength. ..o .00 oo 12-6
CONNECTIONS TO HSS MEMBERS WITH COMBINED FORCES. ... ... ... 12-8
PART 12 REFERENCES. ... .\t 12-10
Beton Eia @= 94
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PART 13 — DESIGN OF BRACING CONNECTIONS
AND TRUSS CONNECTIONS

95

95

Part 13 — Design of Bracing Connections and Truss
Connections

NEW
« Chevron Bracing Connections section

« Horizontal Bracing Connections section

Wrap-around gusset plates
Table 13-1 Wrap-Around Gusset Plates Available Flexural Strength

96

96
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Chevron Effect
« Forces local to gusset region

« Eccentricity of joint between
gusset/beam and work point of brace
centerlines

« Beam shear is primary concern

Part 13 — Design of Bracing Connections and Truss
Connections

P N

- n

N
N

97

97

Uniform Stress Method
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Part 13 — Design of Bracing Connections and Truss
Connections

Chevron Effect — 2 Methods to analyze local shear forces:

Concentrateq Stress Method

e I=
o zf2 e: z/2

N|~3:|
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Part 13 — Design of Bracing Connections and Truss
Connections

¢ Beam ¢ Brace
Wrap-Around Gusset Plates "

1 \Q
| L, Optional cuts
| R 3
Gusset — | <m 9/}{ Z Gusset plate
connection = 7 ,/_

angle {1 S < /— Gusset connection
angle

_________ "1‘ _I:
| L_ |
e S ~===%— ¢ Beam
w.p. \_ |
Beam connection
Column angle
99
99
Part 13 — Design of Bracing Connections and Truss
Connections
Table 13-1
Wrap-Around Gusset Plates , _,
. . . . Gusset Plate Leg Plate
Design aid for 34 in. and % in. Available Flexural Strength, kip-in.
. Gussel . Gusset Leg Length, dy ar oy, in.
thICk gusset plates' m:ms Case LGc,w B gis4 1244 1514 18%%
in. b in. ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
Tension - 1o 178 @58 am 439 | 659 | B74 | 1010 | 881 | 1440
Provides available flexural B OB B B B
10 (108 155 | 203 305 | 322 | 483 | 449 676 | 636 | 806
V74 ” 11 (108|152 [18% | zo7 | 209 [ 465 | 408 | 614 | 488 | 733
strengths of the gusset “legs 2 |'wmsl o a2 | o || s Lo | oo faar om
13 ArT | 147 187 2 278 | 413 | 346 520 413 620
. . s 14 BE0 | 144 (181 27z | 288 | 39 | &3 | 483 | 383 | 576
| 15 . 142 264 363 450 538
for tension and compression SR H B H B E
E 1w 808 | 137 162 244 213 az20 264 287 e 474
. [x] 18 aaq | 134 153 230 20 ana 250 375 293 448
Ioad|ng. 19 | 8za|1 |145 | 218 | 491 | 2a7 | 287 | so6 | 282 | az4
20 856 129 138 | 207 | 981 | 27z |25 | 338 | 268 | 403
2 822 124 |15 138 165 | 243 | 24 307 | 244 367
24 785 118 | 115 173 191 227 | 18 261 224 | 336
2% 125 109 108 158 138 210 173 260 206 310
28 B3| 1 884 | 148 128 195 161 241 192 Fiit
30 | 628 944 (e8| 138 | w21 | sz | 2800 225 [ 7@ | 260 | 100
100
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PART 14 — DESIGN OF BEAM BEARING PLATES, COL.
BASE PLATES, ANCHOR RODS, AND COL. SPLICES

01

101

Part 14 — Design of Beam Bearing Plates, Anchor
Rods, and Column Splices

UPDATES

- Table 14-1 and Table 14-2 swapped places

« Table 14-1 Recommended Sizes for Washers and Anchor Rod
Holes in Base Plates

Updated to distinguish between anchor rod grades
Thicker washers now required for higher strength anchor rods

« Table 14-2 Finish Allowances

102

102
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Table 14-1

Part 14 - DeSign Of Beam Recommended Sizes for Washers and
Bearing Plates. Anchor Anchor Rod Holes in Base Plates
’

- Anchor Rod Anchor Rod Hale Washer [
Rods, and Column Splices | em | oo | oummn | winn | o
) -
2 Va
a 2% Y
1 3 Y
ASTM F1554 1'% % ¥
1 5th Ed Grade 36 1'% 4 a
Table 14-2 ; ,; i
Recommended Sizes for Washers and 23 5% 2
. e P
Anchor Rod Holes in Base Plates ¥ L 4
o 4 b
1 3 i
ASTM F1554 1% e %
[AnchorRod|  Hole | Washer |MinWasher|AnchorRod | Hole | Washer o Grade 55 1% 4 %
Diameter | Diameter Size Thickness | Diameter | Diameter L —— " 1%, 4% By
in. In. in in. . | i in, in. 2 § Y
T 7t 51 "
W 1 2 fa s 2 4 0
1 ¥ 2'h L 17 7l % * ¥ 2
1 17l 3 Iy 2 kL 5 M " 2% ¢
1 2 I bl 2 | 3 5 i 1 3 ¥
| Motes: 1. Hole sizes provided are bassd o anchor rod 5o and cormlate with AGH 117 (A1, 2010} ASTM F1554 1% 3% ”-a
2. Circutar or square washers meeting the wissher size ane acoeptable Grade 105 1% 4 k]
3. Cheararce must be corsidind when choosing an appropriate anchor fod hale ocation, noling effects such as the 1 4 e
posion of the 1od in e hole With fespect b the column, weld size, and oher Inierterencas. ai
4. ASTM F44 wachars are permitted instead of plate washars when hole clsarances ars lmitad fo %/ in, for rod 2 5 g
diameters up i 1., ' in. Yor rod diameters over 1 in up 90 2 in,, and 1 in, for md diameters over 2 in, This 24 5% K
exceplion should not be used uniess B general confractnr has agreed to mest smaller iolerances for
anehir rod placement ihan Soes permitad in ACI 117, B
1. Kol sizes provided arn based on anchor mod size and cometate with ACH 117 (ACL, 2010
2. Circular or square washers meebing the washer witth are acceptable. Washer plate matena s ASTM AST2IAST2M Grade 50

3. Qearance must be considered whitn chodsing an approgriate anchor rod hole location, noting effects such a5 the posion of the
rod in tha hole with respect i the column, weld size, and other interforances.
4, ASTM F&44 washers may be used nstead of plate washers when hole dameter ts Smited 10 rod cameter plus Y in. for rod

diameters up 1o 1 in, rod diameter plus 'y in. for rod diameters over 1 in up to 2 in., and rod diameders plus 1 in. for rod

diamesers over 2 in. This excaption should not be used uniess the general contractor has agreed o meet fighter tolarances for

anchor rod placement than those specified in ACI 117 1 3
Table 14-1

Part 14 — DeSign Of Beam Recommended Sizes for Washers and
Bearing Plates. Anchor Anchor Rod Holes in Base Plates
’

L] Anchor Rod Anchor Rod Hale Washer Min. Washer
Rods, and Column Splices | e o | soin | wini | s
’ 1 2 Ve
s 18 2% %
1 1 3 %
ASTM F1554 1 1% %
Grade 36 1'% 4 a
Table 14-2 ; ,; i
Recommended Sizes for Washers and . 2% 5% 2
Anchor Rod Holes in Base Plates % g ks
a &2 .1
Note 2: ... Washer plate material i i ; ;
ote <. ... Vwasner plate material 1s ASTM F1554 1 % Y
Grade 55 1% 4 -
ASTM A572 Grade 50 1% % 2
" 2 5 i
2% 5% s
¥ 15 2 e 1" 2 4 e ;
h e 2% S e 2h 4 L z
1 1"h 3 £ 2 M 5 Y b 2%
1 2 3 s 2 Eol 54 -'.-'c 1 3
Motes: 1, Hola sires provided are based on anchor rod size and comelate wah ACI 117 (ACL, 2010) ASTM F1554 b 3
2, Carcular or square washers meeSing Bhe washer sioe are acceptabie. Grade 105 1% 4
3, Cioarance must be considened when choosing an approgeiat anchor rod holp location, noting efiects such as e 1% 4% ¥
position of the rod in e hoke with respect i the colsmmn, weld size, and other interierences. 2 5 3y,
4, ASTM FE44 washers are penmitied insiead of plale washers when hole dearances are kmited 1o s in. for rod == =
dkarmators up 10 1 in., "V in. for rod ciametors over 1 in. up o 2 in., and 1 in. for rod diameters ower 2 in. This 24 5% ]
exnephion shookd mof e used unkess the general confractr has agreed 10 meet smalier ioerances fof e
- .
i hcahscs it el 1, Heds sizes provided are based on anchor o size and corelale with ADH 117 (AL, 2010,
2. Cirowiar or srpame washers mesting the washer widlh are accepiable, Washer plote matensd & AETH ASTURETIN Grade 503

Clearance must b considsred when chvsing an appropriate anchor od e location, neding etlects such & the posion of the
rod in tha hole with respect i the column, weld size, and other interforances.

ASTM Fa44 washers may be used mstead of plate washers when hole dameter |s Smited 10 rod dameter plus Y in. for rod
dliametess up to 1 i, rod diameber pkes Vs i, Tor rod diameters over 1 in. up 1o 2 in., ane rod dinmeters pes 1 in, for rod
diamesers over 2 in. This excaption should not be used uniess the general contractor has agreed o meet fighter tolarances for
anchor rod placement than those specified in ACI 117 1( 4

-
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CONTENTS

PART 15 — DESIGN OF HANGER CONNECTIONS,
BRACKET PLATES, AND CRANE RAIL CONNECTIONS

105

105

Part 15 — Design of Hanger Connections, Bracket
Plates, and Crane Rail Connections

UPDATES
« Crane Rail Connections discussion updated

106

106

Copyright ©2026
American Institute of Steel Construction 53



Key Changes in the AISC 16" Ed.
Manual and 2022 Specification

SEAU 14t Annual Education
Conference February 26, 2026

UPDATES
« Tables removed:
15-1; 15-4 thru 15-9

Part 15 — Design of Hanger Connections, Bracket
Plates, and Crane Rail Connections

107
107
Part 15 — Design of Hanger Connections, Bracket
Plates, and Crane Rail Connections
UPDATES et Clovises o Rede anapns
- Tables removed: B pecS));
15-1; 15-4 thru 15-9 § f —
Crane Rl Splices AREREREE
108
108
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Part 15 — Design of Hanger Connections, Bracket
Plates, and Crane Rail Connections

UPDATES
« Tables removed:
15-1; 15-4 thru 15-9

Dimensions and Weights
of Clevises

Table 154

Table 15-1
Crane Rail Splices

Juirt Bar | Bait

Table 15-8
Clevis Numbers Compatible with
Various Rods and Pins

[ e [0 (11t ] 3 e
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Part 15 — Design of Hanger Connections, Bracket
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Dimensions and Properties 1
Goneral Design Considerations 2
Design of Fieurnd Members 3
Design of Comprassion Members &
Design of Tension Members 5
Design of Members Subject to Combined Forces §
Design Consicarations for Bonts 7
Design Considerations lor Wlds B
Design of Connacting Elaments §
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Design of Moment Cornections 11
Dosign of Simphe Connactions for Combined Forces 12
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2022 AISC Specification for Structural Steel Buildings
2022 AISC Code of Standard Practice

2020 RCSC Specification for Structural Joints Using High-
Strength Bolts

Specification for
Specification for Code of Structural Joints
Structural Standard Practice Using High-
Steel Buildings for Steel Buildings Strength Bolts

and Bridges

113

113
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**No major changes**

Part 17 — Miscellaneous Data and Mathematical Information

Tabse 111
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115
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has a Symbols list??

Did you know the Manual

Part 18 — Symbols and Index
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jurne 1t BB
\I:rjoesign Examnplel

Volume 2:
Design Tables Q i
=

Find out more....

ON-DEMAND
COURSES

118

118

Digital version!

Available now!

www.aisc.org/aisc/publications/steel-

construction-manual/

Digital Edition
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v16.0 Manual Companion Resources

- Manual Companion
- Shapes Databases
- Interactive Reference List

jume 1:
\Er)oe:@” Examples

Available for free download at:
www.aisc.org/aisc/publications/steel-construction-manual/

120

120

v16.0 Manual Companion Resources

Manual Companion Volume 1: Design Examples

« 972 pages of Design Examples!

« Partl - Examples based on AISC Specification
« Part Il — Examples based on AISC Manual

« Part lll — System Design Examples

Volqme
Design Examples smarter

Stronger.
twal,

Available for free download at:
www.aisc.org/aisc/publications/steel-construction-manual/

121

121

Copyright ©2026
American Institute of Steel Construction 60



Key Changes in the AISC 16" Ed. SEAU 14t Annual Education
Manual and 2022 Specification Conference February 26, 2026

v16.0 Manual Companion Resources . _

Manual Companion Volume 2: Design Tables

« 757 pages of Design Tables!
« Composite Compression Member Tables
Filled rectangular, square, round, pipe
« Beam-Column Tables
W-Shapes F, = 65 ksi & 70 ksi s
HSS ASTM A1085 & A500 Gr. C Design Tables P

| Stronger.
i Steal.

Available for free download at:
www.aisc.org/aisc/publications/steel-construction-manual/

122

122

v16.0 Manual Companion Resources
AISC Shapes Database and Historic Shapes Database

Y T ———
e
« Excel format s =k . :

« Many useful properties not printed
in the Manual

« Historic Database - historical shape
info from 1873-2016

Available for free download at:
www.aisc.org/aisc/publications/steel-construction-manual/

123

123
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v16.0 Manual Companion Resources___

Interactive References List

- List of every reference in Manual
by part
« Link to each reference

Available for free download at:
www.aisc.org/aisc/publications/steel-construction-manual/

124

124

-

| g Steel Construction

Modern

Steel Construction

Modern Steel Construction

is the only magazine in

the United States devoted
exclusively to the design,
fabrication and construction
of structural steel

buildings and bridges.
modernsteel.com/subscribe
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More information...
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Download from aisc.org/publications

Find out more about the changes...

Comparison document found on
the website

The 2022 Specification is available on the website
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Download from aisc.org/publications

Find out more about the changes...

Updates listed in the preface to the
Specification and for each chapter in
the Commentary

The 2022 Specification is available on the website

CHAPTER B
DESIGN REQUIREMENTS
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The 2022 Specification is available on the website §

steelwise

Download from aisc.org/publications

it i I
Find out more about the changes...

MSC article—March 2023

A Century and Counting

by Michael Desch, Vyshnavi Gudhibandi, and
Cindi Duncan

www.aisc.org/modern-steel/sections/steelwise/
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This three-part webinar series is available now!

The 2022 AISC Specification and 16th Edition ON-DEMAND
Steel Construction Manual COURSES

Presented by: Louis F. Geschwindner, PE, PhD

www.learning.aisc.org

Includes on-demand webinar recording, course
= handouts, and a summary sheet. All FREE!
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Voiqme 1
Design Examples @1'5?:&
Volume 2:
Design Tables i
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Y | STEEL SOLUTIONS
. CENTER

aisc.org/askaisc
solutions@aisc.org
866.ASK.AISC

© © O

. answer your technical questions about
- structural steel design.

* help you understand AISC's
- technical publications.

- help you reduce project risk by

. connecting decision-makers with
- AISC-member fabricators for

. price and schedule information.

134

134

135

THE GOLD STANDARD

Copyright ©2026
American Institute of Steel Construction

IN DESIGN AND CONSTRUCTION
updated for 2023 with the latest AISC standards:

New 50 ksi steel design tables

Properties and dimensions for 210 new HSS shapes
Revised and expanded discussion of prying action

New and revamped tables for design of double-angle
connections, single-plate connections, single-angle
connections, and shear end-plate connections

New chapter on the design of simple connections for
combined forces

Updated discussion on the chevron effect, as well as new
information and a new table on wrap-around gusset plates
and more!

: Smarter.
aisc.org/16thedition | : Stronger.

: Steel.
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Thank you!

Questions?

Contact:
Yasmin Chaudhry, PE

chaudhry@aisc.org

Steel Solutions Center
aisc.org/askaisc

solutions@aisc.org
866.ASK.AISC

: Smarter.
Stronger.
L 7 ‘ steel.
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