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Thank you for joining our live webinar today.
We will begin shortly. Please standby.

There’s always a solution in steel.

Thank you.

Need Help?

Call ReadyTalk Support: 800.843.9166
structural
bIEED

AISC Live Webinars

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

As areminder, all lines have been muted. Please type any
guestions or comments through the Chat feature on the left
portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, you may dial in for audio through the phone.

12:30 p.m. EDT 888-337-8199 Passcode: 981696
2:30 p.m. EDT 888-378-4398 Passcode: 224103
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Today’s audio will be broadcast through the internet.
Alternatively, you may dial in for audio through the phone.

12:30 p.m. EDT 888-337-8199 Passcode: 981696
2:30 p.m. EDT 888-378-4398 Passcode: 224103

AISC Live Webinars

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

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

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

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

© The American Institute of Steel Construction 2017

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

Designing in Structural Steel: 2017
September 15, 2017

This webinar highlights the most significant changes in the 2016 AISC Specification for
Structural Steel Buildings and Code of Standard Practice as well as the 15th Edition Steel
Construction Manual.

Topics include:

* Member design for tension and compression

* Connection design

* New material standards and steel shapes

* New Super Table for members subject to axial, shear, flexure and combined forces

* Inclusion of digital models in contract documents

* New and improved provisions for architecturally exposed structural steel
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Learning Objectives

* |dentify key changes to the AISC Specification
* |dentify key changes to the AISC Code of Standard Practice
* |dentify key changes to the AISC Steel Construction Manual

* Locate additional AISC resources including additional steel
section properties and design examples

O Sz

Z

2
*

Larry Kruth, PE

Vice President of Engineering and Research
AISC

Chicago, IL

There’s always a solution in steel.

struciural

STEEL
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AISC 15t Edition Steel
Construction Manual

Specification for Structural Steel Buildings
&
Code of Standard Practice for Steel Buildings and
Bridges

b,

Lawrence F. Kruth, PE o September 15, 2017
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AMERICAN INSTITL TE

o
STEEL CONST RUCTION

12
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2016 AISC Standards m
2018 INTERNATIONAL BUILDING COD. e

[

Code of Standard Practice
for Steel Buildings

and Bridges &

Specification
for Structural Steel Buildings

13

2016 AISC Standards m

N

[

AISC
Specification for Structural
Steel Buildings

(ANSI/AISC 360-16)

14
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2016 AISC Standards: AISC 360-16

Specification for Structural Steel Buildings

Chapter A. General Provisions

Chapter B. Design Requirements

Chapter C. Design for Stability

Chapter D. Design of Members for Tension
Chapter E. Design of Members for Compression
Chapter F. Design of Members for Flexure
Chapter G. Design of Members for Shear

Chapter H. Design of Members for Combined Forces and Torsion 15

2016 AISC Standards: AISC 360-16

Specification for Structural Steel Buildings

Chapter |. Design of Composite Members
Chapter J. Design of Connections

Chapter K. Besigh-ot-HSS-and-BoxMembers-ConnecH tonsAdditional
Requirements for HSS and Box-Section Connections

Chapter L. Design for Serviceability
Chapter M. Fabrication and Erection

Chapter N. Quality Control and Quality Assurance

16
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2016 AISC Standards: AISC 360-16

Specification for Structural Steel Buildings
Appendix 1. Design by irelastie Advanced Analysis

Appendix 2. Design for Ponding
Appendix 3. BesigaferFatigue

Appendix 4. Structural Design for Fire Conditions

Appendix 5. Evaluation of Existing Structures

Appendix 6. Member Stability Bracing fe

Appendix 7. Alternative Methods of Design for Stability
Appendix 8. Approximate Second-Order Analysis

17

2016 AISC Standards: AISC 360-16
Section A2

REFERENCED SPECIFICATIONS, CODES AND STANDARDS

New Referenced Standards:
« 2016 ASCE 7

« 2015 AWS D1.1

« 2014 RCSC Specification
« 2014 ACI 318

18
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2016 AISC Standards: AISC 360-16
Section A2

REFERENCED SPECIFICATIONS, CODES AND
STANDARDS

New HSS Standards:
« ASTM 1065 — New HSS material
« ASTM 1085 — New HSS material

19

2016 AISC Standards: AISC 360-16

Section A2 &
REFERENCED SPECIFICATIONS, CODES AND

STANDARDS

ASTM F3125 — New bolt standard

Encompasses Grades:

A325, A325M, A490, A490M,

F1852 & F2280

ASTM F3043 — 200 ksi TC bolt

ASTM F3111 — 200 ksi heavy hex bolt

AWS A5.36 — Flux cored & metal cored electrodes 20
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2016 AISC Standards: AISC 360-16

Chapter D
DESIGN OF MEMBERS FOR TENSION

Revision to Table D3.1, Shear Lag Factors, U

21

2016 AISC Standards: AISC 360-16

TABLE D3.1

Shear Lag Factors for Connections to
Tension Members

U = shear lag factor from Table D3.1, Case 4
/1

- )“;"’l,
VT Plate or
{.‘_ — 3 ‘ W | ——, connected
Y element
| [
1 = B [2 o
2010 2016

22
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2016 AISC Standards: AISC 360-16
TABLE D3.1
Shear Lag Factors for Connections to Tension
Members ,
Revised Case 4: )“—1'“#
U = ( 3|2 J(l_zj W“ I—z zéa:r?e?::ed Z—-,-:*
31 2 + W2 I Y lelernent
L+ 1 .
where | = 1712 5 4 (weld size)
P. Fortney & W. Thornton,
AISC Engineering Journal, 2012 23

2016 AISC Standards: AISC 360-16

Chapter E
DESIGN OF MEMBERS FOR COMPRESSION

« KL, effective length s |
« Slender element members:

revised procedure =====pn0 more Q factor

24
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L. Replaces K-Factor

« K-factor
— First introduced in the 1963 Specification

— Set equal to 1.0 when using the direct analysis

method of Chapter C (since 2005)
— For 2016, KL, the effective length, has been replaced

with L, . This makes the designation of effective
length simpler since in some instances, such as for

torsion, the traditional definition of K is not helpful.
— This has been implemented throughout the 2016

Specification

25

2016 AISC Standards: AISC 360-16

TABLE C-A-7.1
Approximate Values of Effective
Length Factor, K

(d})

i) ic)
oo PR
il

;
/ | \\1 ff

\
|

| i

I |
|

21

ns are
approximated
Rotation fixed and translation fixed

""" Rotation free and translation fixed

End condition code
% Rotation fixed and ranslation free

Rotation free and translation free

26

Copyright © 2017
American Institute of Steel Construction

13



AISC Live Webinars Designing in Structural Steel: 2017

September 15, 2017

2016 AISC Standards: AISC 360-16

Chapter J
DESIGN OF CONNECTIONS

O Bolts in Combination with Welds (Sect. J1.8)
0 New ASTM bolt standards (Sect. J3)
O New Group C bolts (Sect. J3)

27

2016 AISC Standards: AISC 360-16

Section J3
BOLTS AND THREADED PARTS

* New high-strength bolt spec: ASTM F3125
Group A: ASTM F3125 Grades A325, A325M,
F1852 and ASTM A354 Grade BC
Group B: ASTM F3125 Grades A490, A490M,
F2280 and ASTM A354 Grade BD
Group C: ASTM F3043 and F3111

28
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2016 AISC Standards: AISC 360-16

Q
Q

Chapter J
DESIGN OF CONNECTIONS

Increase in pretension for bolts (Sect. J3)

Change in minimum bolt hole size (Sect. J3)

29

2016 AISC Standards: AISC 360-16

Section J3
BOLTS AND THREADED PARTS

Table J3.1: Increased min. bolt pretension for Group A
bolts for d, > 1 1/8 in.

Table J3.3: Nominal hole sizes of std., SS & LS width
when > 1in. ——— increase to 1/8 in. oversize

30
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2016 AISC Standards: AISC 360-16

Bolts do

31

2016 AISC Standards: AISC 360-16
Chapter J

DESIGN OF CONNECTIONS

O New minimum bolt hole clear spacing, d (Sect. J3.3)

O Revised presentation of bearing and tearout equations
(Sect. J3.10)

O Incorporated HSS connections into Sect. J10

0 Washer requirements moved to RCSC

32

Copyright © 2017
American Institute of Steel Construction

16



AISC Live Webinars Designing in Structural Steel: 2017
September 15, 2017

2016 AISC Standards

AISC
Code of
Standard Practice for Steel
Buildings and Bridges

(ANSI/AISC 303-16)

33

2016 AISC Standards: AISC 303-16

Code of Standard Practice
ANSI/AISC 303-16

Balanced committee
» Fabricators - 7
* Engineers -7
+ Others -9
* General Contractor
* Code Official
* Quality Consultant
+ Erector
* Detailer
* Architect
+ Attorney
Rigorous public review process

34
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2016 AISC Standards: AISC 303-16

Code of Standard Practice
for Steel Buildings and Bridges

General Provisions
Classification of Materials
Design Documents B%#g% and SpeC|f|cat|ons
Approval Documents Sk A

Materials

Shop Fabrication and Delivery

Erection

Quality Control

Contracts

O Archltecturally Exposed Structural Steel

4¢°.°°.\‘.°’.01P.°°!\’.—‘

35

2016 AISC Standards: AISC 303-16

Code of Standard Practice

Three Major Revisions in 2016
1: Models
2. Stiffening

3: Architectural Exposed Structural
Steel (AESS)

36
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2016 AISC Standards: AISC 303-16

Code of Standard Practice

1: Models

2016 AISC Standards: AISC 303-16

38
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2016 AISC Standards: AISC 303-16

1: Models
e e

2016 — design documents

« design documents. The design drawings, or where the parties have
agreed in the contract documents to provide digital model(s), the
design model. A combination of drawings and digital models also may
be provided.

« design model. A dimensionally accurate 3D digital model of the
structure that conveys the structural steel requirements given in
Section 3.1 for the building.

39

2016 AISC Standards: AISC 303-16

1: Models
2010—shop-drawings

2016-fabrication documents

 fabrication documents. The shop drawings, or where the parties have
agreed in the contract documents to provide digital model(s), the fabrication
model. A combination of drawings and digital models also may be provided.

 fabrication model. A dimensionally accurate 3D digital model produced to
convey the information necessary to fabricate the structural steel. This may
be the same digital model as the erection model, but it is not required to be.

40
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2016 AISC Standards: AISC 303-16
1: Models
2010—erection-drawings

2016-erection documents
« erection documents. The erection drawings, or where the parties have

model. A combination of drawings and digital models also may be
provided.

« erection model. A dimensionally accurate 3D digital model produced to

agreed in the contract documents to provide digital model(s), the erection

convey the information necessary to erect the structural steel. This may be
the same digital model as the fabrication model, but it is not required to be.

41

2016 AISC Standards: AISC 303-16

1: Models
| =S

2016- approval documents

» approval documents. The structural steel shop
drawings, erection drawings, and embedment
drawings, or where the parties have agreed in the
contract documents to provide digital model(s), the
fabrication and erection models. A combination of
drawings and digital models also may be provided.

42
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2016 AISC Standards: AISC 303-16

2: Stiffening

43

2016 AISC Standards: AISC 303-16

2: Stiffening
2010

Section 3.1.1: Column stiffeners, bearing stiffeners,
doublers, etc., must be designed and clearly shown on
drawings

Section 3.1.2: Three options for connection design
indicated by owner’s designated rep. for design (ODRD)

44
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2016 AISC Standards: AISC 303-16
Often missed in connection design when bidding
Prolected Zona =5, + 4
LY
"if /— Shims, if required
7 ==
Vi T T
- P Single-Plate Web
e - " Connection
. Ay | -
P o E /"’ .
| .
&
i L
; .
!-_—-.1 i o ]
| e e e '
WY
u Shims, if required
o 45

2016 AISC Standards: AISC 303-16
2016

Section 3.1.1

Connection Design Responsibility

Option 1:

ODRD (EOR) provides complete connection design
Option 2:

Steel detailer selects or completes connection design
Option 3:

Licensed engineer working for fabricator provides complete connection
design 46
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2016 AISC Standards: AISC 303-16

2016
Section 3.1.2
Connection Stiffening

If Option 1 or 2, ODRD designs stiffening and shows on structural
design bid documents

If Option 3A, ODRD designs stiffening and shows on structural design
bid documents

If Option 3B, ODRD provides bidding quantity of items for stiffening (an
estimate). If no estimate provided, stiffening will not be included in bid.

47

2016 AISC Standards: AISC 303-16

3: Architecturally
Exposed Structural
Steel (AESS)

48
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2016 AISC Standards: AISC 303-16

3: AESS
Section 10 completely changed

50
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Architecturally
Exposed

Structural s.t ee I

Guide for Specifying
Architecturally Exposed
Structural Steel

' ,/’f:i
‘fkiﬁ
2 x :J AR

-y |
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2016 AISC Standards: AISC 303-16

3: AESS

Section 10 completely changed

AESS 1: Basic elements

AESS 2: Feature elements > 20 ft

AESS 3: Feature elements < 20 ft

AESS 4: Showcase elements w/special surface & edge treatment
AESS C: Custom .

2016 AISC Standards: AISC 303-16

3: AESS
Section 10 completely changed
AESS1: §
AESS 2:  $%
AESS 3: $5%
AESS 4. 5559

AESS C: $55%%

54
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2016 AISC Standards: AISC 303-16
Some Additional Revisions:

. Lack of tolerances

. |dentifying protected zones

. Handling cost of revisions

. Anchor rod placement tolerances

55

2016 AISC Standards: AISC 303-16
Section 1.10

No zero tolerance.
1.10. Tolerances

Tolerances for materials, fabrication and erection shall
be as stipulated in Sections 5, 6, 7, and 10. Tolerances
absent from this Code or the contract documents shall
not be considered zero by default.

56
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2016 AISC Standards: AISC 303-16

Section 1.11
Marking of Protected Zgggﬁ _LQWEHiqh-Seismic Applications

57

2016 AISC Standards: AISC 303-16
Section 7.5.1

Tolerances for anchor-rod placement

have been revised for consistency with
the hole sizes provided in the
AISC Manual and tolerances given
in ACI 117.

58
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15t Edition

MANUAL

AMERICAN INSTITUTE
oF

STEEL {ZO?\:STRlICfII'.IN

FIFTEENTH ERITION

Table of 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

60
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Table of Contents (continued)

Part 10. Design of Simple Shear Connections
Part 11. Design of Partially Restrained Moment Connections
Part 12. Design of Fully Restrained Moment Connections

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-Rail Connections

61

Table of Contents (continued)
Part 16. Standards
« 2016 AISC Specification for Structural Steel Buildings

« 2014 RCSC Specification for Structural Joints Using
High-Strength Bolts

« 2016 AISC Code of Standard Practice for Steel
Buildings & Bridges

Part 17. Misc. Data and Mathematical Information

62
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Part 1. Dimensions and Properties__

* New shapes:
W-shapes (& corresponding WT-shapes)
HP-shape
Angles
HSS
Pipe

63

Part 1. Dimensions and Properties __
1 L
W-Shapes HP-Shapes Angles
W40x655 HP12x89 L12x12x1-3/8
W36x925 L12x12x1-1/4
W36x853 L12x12x1-1/8
W36x802 L12x12x1
W36x723 L10x10x1-3/8
W21x275 L10x10x1-1/4
W21x248 L10x10x1-1/8
W21x223 L10x10x1
W14x873 L10x10x7/8
W14x808 L10x10x3/4
& corresponding WT-shapes 64
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Part 1. Dimensions and Properties _
0

HSS22x22x7/8, 3/4 HSS24x12x3/4, 5/8, 1/2
HSS20x20x7/8, 3/4, 5/8, 1/2 HSS20x12x3/4

HSS18x18x7/8, 3/4, 5/8, 1/2 HSS16x12x3/4
HSS16x16x7/8, 3/4

HSS14x14x7/8, 3/4

HSS16x16x7/8, 3/4

HSS14x14x7/8, 3/4

HSS12x12x3/4

HSS10x10x3/4

O

Pipe 26, 24, 20, 18, 16, 14 (std and x-strong)
& Pipe 12, 10 (xx-strong)

65

Part 1. Dimensions and Properties__

f i Table 1-1
o x x |t W-Shapes
s Dimensions
Y
b -

Web Flange Distance

Area,| DOPMR, | oickness, | & | Width, |Thickness,| K Work-

Shape A d Y T) able
t by I kael| Gage

in? | in. in. in. in. in. in, | | in. | i | im

Wadx335° | 985 (44.0 44 |1.03 1 Y2 1159 (16 [1.77 1% |256 |3 [1%a | 38 | 5%

|
1% | 2.36 |2"1s| 1%a
he [2.20 |28 [1%s
e (201 |2The | 1%

x290° | 85.4 |436
x262° | 77.2 |433
X230% 678 (429

43%:(0.865) s | The |15.8 | 1578 [1.58
4320.785| 8| The (158 | 15%)1.42
42751 0.710) "he| ¥ 158 |15%1.22

66
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« Larger separation for new double angles
(2L12 and 2L10)

67

Part 1. Dimensions and Properties _

X iy Table 1-15 — I X
| Double Angles M

Properties Y
LLBB

Radius of Gyration
LLBB SLBB

Shape A f" /i

Se in. r Separation, s, in. f
0 3 12 1‘; 0 Ha 112 S

in.2 in. T mn. in. n Tt . in.

7

in.

2L12x12x1%s | 62.2 5.06 5.32 5.60 3.64 5.06 5.32 5.60 3.64
x1's | 56.8 5.04 5.29 5.57 3.66 5.04 5.29 5.57 3.66
x1's | 51.6 5.02 5.28 5.55 3.68 5.02 5.28 5.55 368
x1 46.0 5.00 5.25 5.54 370 5.00 5.25 5.54 370

68
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« Table 2-4: Applicable ASTM Specifications for Various
Structural Shapes

» Table 2-5: Applicable ASTM Specifications for Plates
and Bars

« Table 2-7: Summary of Surface Preparation Standards

69

Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes

F, E Applicable Shape Series
Yield | Tensile HSS
Steel ASTM Stress® | Stress® 2 | B
Type | Designation | (ksi) | (ksi) | W | M | S |HP | C [MC | L [& | 3

453 1B % 60 T
°_| s
GrB

: ; -
AS0 < -
4 g2
Gr.C =
50 62
Gr.A 36 58 | |
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Table 2-5
Applicable ASTM Specifications
for Plates and Bars

Plates and Bars, in.
Fy Ey over | over | over | over | over
Yield |Tensile| to |0.75to| 125 | 15 | 2to | 25 | over | over | over
Steel ASTM Stress® | Stress®| 0.75 | 1.25 [to15| to2 | 25 | tod |4to5|5to6 | 6toB | over
Type | Designation | (ksi) | (ksi) | incl | incl. | incl. | incl. | incl. | incl. | incl. | incl | incl. | 8

32 58-80
A36
36 58-80

| GrC 30 55-75
Carbon e Gr.D 33 60-80
Gr. 50 50 65-100 x : o g R
Gr. 55 55 70-100
A709 [ Gr. 36 36 56-80
Le 49 49 m

A529

Gr. 50 50 65
A572 ™S

Gr. 60 60 75

Gr. 65 65 80

|||||

Part 2. General Design Considerations__

71

 Eliminated K factor in tables/discussion — L,
 Clarifies C, = 0is used in WT column tables
» Chapter E revisions reflected in tables

- Slender members

- Double angles use more general F,, equation
 Removed Tables 4-13 to 4-20: Composite Columns
» W-shape column tables: added 65 and 70 ksi for some

72

Copyright © 2017
American Institute of Steel Construction

36



AISC Live Webinars Designing in Structural Steel: 2017
September 15, 2017

» W-shape column tables: added 65 and 70 ksi for some

Table 4-1b Table 4-1c
q Available Strength in < Available Strength in

Fy = 65 ksi o . . Fy = 70 ksi
y ¥ : H £
Axial Compression, kips Axial Compression, kips
W-Shapes wi4 W-Shapes wi4
Shape Widx Shape Widx
Io/ft 873" s08" 730 665" In/ft 873" 808" 730" 665"
Design Paf€2e OcPn Faf€2e OcPa Palt2e OcPp Pl OcPa Desig Plide Py Paltle 0Py Polt)e tcPa Pl), ochn
n o 8 sl oAl
ASD LRFD ASD LRFD ASD LRFD ASD LRFD o ] ASD | LRFD ASD LRFD ASD LRFD ASD LRFD
0 10000 | 15000 9260 | 13900 8370 12600 7630 11500 I o 1108001 16200 9980 15000 80101 13500 822001 12300

73

Table 6-2
Available Strength for Members
Fy =50 ksi Subject to Axial, Shear,
F,=85ksi Flexural and Combined Forces
W-Shapes Waa
Shaps Widd
[ wm 3% | e | W
A T T
Design Availabie Flexwral Strength, kig-ft__|
[T88 ] thro | A80 | Lhro | ASD | A0
0 | dod0 20 " e
[3 20 nw
" 7 | 40 0 nn
& | o 5m 3
1 9 | 4040 a2 nn
0 | a4 =0 a0
HHEEIEEL
§ 13 | 4000 80 1N
1 um
B | s | mee @ | s [ 2020
= | | o0 w0 | oo | 2000
w |7 | 36 320 | a0 20
B | w| e =10 2800
= | 1| a0 | e | msa | 4 | 2m0
3 2 | 30 3100 | 0
= | M =0 | s 2660
g 2 | 10 o0 2550
S| ® | =W | 2450
bel @ | 30 F N )
5| 0| o 70 | w0 | z20
5| = |=n 20 | o0 [ 2130
S| n| 2w ped 200
5| % | 20 2z 10
3 | 210 am 1750
0 | 260 1520 1620
« |z 1 150
« | 28| 0 | 160 140
a6 [ | o | vseo | o [ e
o | 1w 120
| s [ v eoo | vaee | 2o | o
Propertes
| Wit Strengih i Toeail Yiekfing, igs U Wdoed Linie, &
oF, | Pultic ]| 0cPu | P Po 7 T
123 | 588 | 123 | w89 | 123 | @57
Ares, in
Pl | oct Wi [ w4 |
2 6 2080 | 0 5 Moment of J
nShes s [ W
[Vt T ot [Wattle ] 0te [ Waltla] o0V 31100 | 1200 | 27000 | 1040 | 24100 | %23
6 | 10 75| 0 80 fin.
¥ dak i 5@ [ am | 3w
[ [ E M ufty
ET) o0 | i | 4] ¢ s [ s [ 5w
SHIDe i ST for oS SOn Wtk F, = 50 ks, 74
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Example—Table 6-2

Given: W14x99, ASTM A992, pinned ends (K = 1.0),
Loy = Loy = Lp =141t
Check shape for combined loading using LRFD, with
required strengths as follows:

LRFD

P, =400 kips

My, = 250 Kip-ft

M, = 80.0 Kip-ft

75
Table 6-2 (continued) A
Available Strength for Members
Exam p|e Table 6-2 F, = 50 ksi Subject to Axial, Shear,
«=65ksi Flexural and Combined Forces I
i—
W-Shapes Wi4
SOI Ut| on. Widx Shape Widx
109 9) [ 9% I/t 109 [ 99 [ eof
Polc] 0cPn | Pl 0ePn | Pals] 0cPa Maed O] 06Mae |Miels] 9o (Mo ] 05Mix
Available Compressive Strength, kips Design Available Flexural Strength, kip-ft
ASD | LRFD | ASD | LRFD [ ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD
¢cPn =1130 kips ] | w| ] s |
901 | 1350 819 | 1230 745 | 1120 | &£ 9
888 735 | 1100 -E 10
H 874 723 | 1090 [ Be | n
(I)anX =642 klp'ft 859 mo [ |SE |
843 697 | 1050 | o E(:\
826 682 =
808 667 BE(H
789 652 379 E ; 16
770 635 x| 17
AEEHE
7! =
708 583 8% | 2
664 547 g8~ | =
620 509 =5 |
574 472 ZzE 26
529 434 = 28
485 397 E% e
i 361 -5 | 2
399 326 E 5 34
359 292 5| 3%
322 262 e 38
290 237 ] 40
263 215 e a2
240 196 3 E 44 76
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Example—Table 6-2

LRFD

P, =400 kips

My, = 250 Kip-ft

M, = 80.0 Kip-ft

Given: W14x99, ASTM A992, pinned ends (K = 1.0),
Loy = Loy = Lp =141t
Check shape for combined loading using LRFD, with
required strengths as follows:

77

Example—Table 6-2

Solution:

dpMpy =311 kip-ft

Table 6-2 (continued)

Available Strength for Members
F, = 50 ksi Subject to Axial, Shear,
F,=65ksi Flexural and Combined Forces
—
W-Shapes 14
Wil Shape Wi4x
109 [ (o9 90 Ib/ft 109 [ e [ oof
PalQ] 9Py | PalQc] GcPo | PalSc] 9cP Miad 5] 6Mux [Mux/Os] QMax [Marl ] 00Me
Available Compressive Strength, kips Design Available Flexural Strength, kip-ft
ASD [ LAFD [ ASD [ LRFD [ ASD [ LRFD ASD | LRFD | ASD | LRFD | ASD [ LRFD
Sbcecsil | il ot/ | el bmdan | e . prnperlne;" 1 wewertAts] | asocanlll aciisoxii) | e 1 bueori | k-

Available Strength in Tensile Yielding, kips

Pal | 01Pn | PalQ | 0uPo | PalS| 0cPa

958 | 1440 | 871 | 1310 | 793 | 119

Limiting Unbraced Lengths, ft

b | L[ L[ L[, L

132 | 485 | 135 | 453 | 151 | 425

Available Strength in Tensile Rupture (4, = 0.754,), kips Area, in.2

PalS4 | 0tPn | PalQt | :Pn | Pal] 0¢Pa 20 | 201 [ 25
780 | 1170 | 708 [ 1060 | 647 | @m0 Moment of Inertia, in.¢

Available Strength in Shear, kips e [ K [T 6 T T & T8

Vi | Vo [ Vol | a0V | Vol 0uVs 1240 [ 447 [ 1110 | 402 [ 099 [ 362
150 | 225 | 138 | 207 | 123 | 185 1y, in.

Available Strength in Flexugatogt Y-Y Axis, kip-ft 373 ] 371 | 370
MaylQs] 06May [ May(2 [05May | Moyl 0] 060y rulry

231 | 343 [ 207 \311J 181 | 167 ] 1.66 | 1.66

et

! Shape exceeds compact limit for flexure with £, = 50 ksi.
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Example—Table 6-2

Loy =Ly = Lp =14 ft

required strengths as follows:

LRFD

P, =400 kips

M,y = 250 kip-ft
M, = 80.0 Kip-ft

Given: W14x99, ASTM A992, pinned ends (K = 1.0),

Check shape for combined loading using LRFD, with

Example—Table 6-2

Solution:
Py 400 kips
P. 1130 kips
=0.354

Because &2 0.2, use Spec. Eq. H1-1a:
C

P 8 My My js1.0
Pc 9 M Mgy
400 kips 8(250 kip-ft , 80.0 kip-ft

1130 kips 9| 642 kip-ft 311 kip-ft

j:0.928<1.0 0.k.
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Table 10 -1

E|F =50 ksi Table 10-1
= 3 Table 10-1
&f-61  All-Bolted Double-Angle £4|""' F=%  All-Bolted Double-Angle  /4-in
4 olts "
2 f =3B ksi Connections Angles Connections Boks
12Rows | pon | Twead | Mole “hmc"""';"' [ trow o] vms | me | Angh Thickness, .
™ o ™ " | | R At
th e H_M - T_E_U‘"‘Eﬁflﬁ LRFO PASE | L wa i o e _JulDZHJLMU T-hwn ?iulw'
= W S0 | 10 B | w0 | 8 8 B
1 S | x | smo |tar} 246 | 369 | 908 | 443 | 361 | X sTossir | 47| 2os | 246 3 4| 360 | s
ik d B Y oS 08| | 18 - 128 | 1
[Is2] 28 AERY 228 [ASe] 208 LiSed = A sar s3] 278 | 988 2 1TIER
197 M6 | 165 | 283 253 . S0 "w = | M8 T T
Ed . 106 216 bl 218 : c‘is [ 17| =6 | N5 4 E
05 oud | 66 | 283 160 | 23| ® sy W e | M8 5
:T | 246 | 360 | 298 | 443 | 381 | N STDSS0 | 107 | 2 | 248 ¥ N E
197 246 | 369 | 285 | 443 | 30| - X TVSSIT RN e et = .iE
7190 | 205 | 190 ze5 | 166 | 26 | 190 | - OB E AIE
182 12| 202 18| 20 | &2 o aga | :g :: . 2182 :
a8 u ERER LB E
106 | 24 | 45 m | « oagep | OV A 76 IR T u f‘“a' e
108 oo | aua| s ] « e ulae

; -
|
i

\ 25

|
§

I ovs | S, 1 Rows Bolt | Thread ™ —
o Lyl . we 4o 0w Cond Tive ThED |
1" 1 1 T T W SO
D | ASD | LAFD | ASD | LRZ LS sTssy pa2e] =
a8 | 2| A E ]
| e 7 K
3| ) 9 PSS 2
4 1l 3 T: :
74 | 481 2
3 | 488 CIE
0 | 463 \ C Py 1
- [ 4] 2
6 L4683 702 468 T L IE
53| 473 | oa AT d LI 2
502 Sin| 7 1| e
50 782 | 10 [ 02 | y s =

« Extended single-plate connections: Removed stabilizer

plate provision

| a=e Lon ¢ Bolt group
w
k_.'—yﬁ - StabMizer es, if e
min. re , Welded to a
\ flinges ' len
S 1 lov ; | lov
[\ 4+
I I‘_ |
| A < ! l+ + < /
|+ Raks
|I IEV l: ! I&V
I 3
:'I to
I Stab. P’
*\ Vert. PL to \'/\
Col. web

Thornton and Fortney, Engineering Journal, 2011, 2016 82
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« Table 10-14C: Weld details for skewed single-plate
connections

83

Part 10. Design of Simple Shear Connections

Table 10-14C

C ) Weld Details for Skewed
- This is “One acceptable design Single-Plate Connections

aid for skewed welds....”

5/16- and Yfs-in. Plate Thickness*

For 8 < 14.7° from F i For 14.7° < 8 < 30° from F
- - -ksi Yhe | 14.7° <0 < 22.5%;
Works for 36- or 50-ksi plates . = S Gy
}QE- <Y£1!§ ‘rﬁ=> <22.5° 0 < 30°%;
. s JI\J | 35 7.2°<0<14.7°% r\ILJ ;’ ¥ | 4% :Y <7
- Added 5/8-in. plate |/ Doy S | :
! Y _— : —7"; |
‘ 12 ‘ /
i i
| |
For 30° < 8 < 45° from P i Alternative for 8 < 45° from Perpendicular
| 84
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Part 14. Design of Beam Bearing Plates, Column Base
Plates, Anchor Rods and Column Splices

Table 14-2

. 14t Ed:
Recommended Sizes for Washers and 31/2
Anchor Rod Holes in Base Plates / 4
14th Ed:
3 N\
ﬁm:hohh{ Hole Washer | Min. Washer|| Anchor Rod Hole Washer | Min.,ANasher
Diameter \Diameier Size Thickness || Diameter Diameter Size ickness
in. | \n. in. in. in. in. ./ i
14th EJ: 34 15/N 2 fa 12 28 4 F 7
113/16 /g 19/ 22 56 1% 278 e | L4l 5/
21/16 1\\>17/5 % 2 3'a \ 3a
1a 2'/8 3 2 22 3%a I
\ 14th Ed:
2 5/16
2314 |%°

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

Table 14-2 Notes:

1. Hole sizes provided are based on anchor rod size and
correlate with ACI 117 (ACI, 2010).

4. ASTM F844 washers are permitted instead of plate washers
when hole clearances are limited to 5/16 in. for rod diameters up
to 1in., 1/2 in. for rod diameters over 1 in. up to 2 in., and 1 in.
for rod diameters over 2 in. This exception should not be used
unless the general contractor has agreed to meet smaller
tolerances for anchor rod placement than those permitted in ACI
117.

86
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In Summary

Part 1...New shape sizes and detailing dimensions

Part 2...ASTM A500 Grade C is preferred for HSS

Part 3...New footnotes

Part 4...W-Shape column tables for 65 and 70 ksi

Part 6...New Super Table 6-2

Part 7...Table 7-14 includes TC bolts dimensions

Part 8...New plastic method for eccentrically loaded bolt groups
Part 9...Increased permitted tributary length for prying

Part 10...Removal of stabilizer plate provisions

Part 13...Additional considerations for HSS-to-HSS truss connections
Part 14...Updated Table 14-2 for improved anchor-rod installation

87

Design Examples V15.0

Part I: Examples based upon the AISC Specification
* Design of Tension Members
* Design of Compression Members
+ Etc.

Part Il: Examples based upon the AISC Steel Construction Manual
« Simple Shear Connections
* Fully Restrained Moment Connections
« Etc.

Part Ill: System Design Examples
* Design of Selected Four Story Building Members

88
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Design Examples V15.0

Part IV: Additional Resources

 Combined Flexure and Axial Force, W-shapes
(Table 6-1, 14th Ed. Manual)
* Filled HSS Column Tables, A500 Gr. C
(Tables 4-13 to 4-20, 14t Ed. Manual)
* New Super Table 6-2: W-Shapes, 65 and 70 ksi
HSS, ASTM A1085
HSS, A500 Gr. C
Pipe
* New Z ., Table for Coped W-shapes
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Available Now!

www.aisc.org/seminars
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Future Seminars

Hosted By

: Louis F.
September 28, 2017 Pittsburgh, PA AISC Geschwindner
W. Samuel
November 1, 2017 Atlanta, GA AISC .
Easterling
December 8, 2017 New York, NY  SINY ol
Geschwindner

More locations coming in 2018!

www.aisc.org/seminars
91

Happy Steelbay!

Purchase the new 15th edition of the
AISC Steel Construction Manual at the regular price
and receive a FREE COPY of the 2nd edition of the
AISC Seismic Design Manual along with FREE SHIPPING!

I ‘+ SHIRFING

Just visit www.steelday.org/manual starting on * U.S. orders only
Friday, September 15th through Monday, September 18th
to participate in this special offer. 92

Special
Sleelﬂau )
Offer!
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There's always a solution in steel.
y

Polling Question

Which of the following is NOT new to the 15th Edition
Manual and 2016 standards?

a. W-shape column tables for 65 + 70ksi
b. Complete change to AESS provisions
c. Increased hole size for all bolts

d. Effective length is now L, not KL

e. Larger HSS sizes added to Manual
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CEU/PDH Certificates
Within 2 business days...

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

e 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!

CEU/PDH Certificates

Within 2 business days...

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

Please give us your feedback!
Survey at conclusion of webinar.

There’s always a solution in steel.

struciural

STEEL
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