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AISC Live Webinars

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

Thank you.

Need Help?
Call ReadyTalk Support: 800.843.9166
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AISC Live Webinars

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

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

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

(888)-378-4398
Passcode: 378773
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/' : Steel.
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AISC Live Webinars
Audio Options

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

(888)-378-4398
Passcode: 378773

AISC Live Webinars
AlA Credit

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

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

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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AISC Live Webinars
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 2020

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.

AISC Live Webinars

Course Description

Are You Properly Specifying Materials?
January 14, 2020

When you specify materials by referencing ASTM specifications, are you sure that you’re making the right
choices? With the many ASTM specifications available in steel building construction, it can be a challenge to
stay current with standard material production practices. This webinar will review which ASTM
specifications are standard in steel building design and construction for structural shapes, plate products,
fastening products, and other products. Specify steel materials with confidence on your next job, and
reduce RFIs!
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AISC Live Webinars

Learning Objectives

. Describe the importance of not over-specifying or under-specifying steel material as related to cost
and project success.

. List the preferred material specifications for structural shapes and plate products.
. Describe recent changes in how fasteners are standardized.

. Identify new materials used for HSS and how they differ from past preferred materials.

Are You Properly Specifying Materials?

January 14, 2020

Lawrence F. Kruth, PE

Vice President of Engineering & Research
American Institute of Steel Construction
Chicago, IL

\ | Smarter.
: Stronger.
: Steel.
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IN THIS 1SSUE

Steel Availability
BIM Software
Design Economy
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ASTM Standards Get You:

* Ordering requirements

* Mechanical requirements (F, F,, and elongation)
* Chemical composition requirements

* Process requirements

* Testing requirements

* Tolerances for cross-section, curvature, etc.

* Provisions for repair of defects

* Reporting requirements
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Specification Seismic Provisions
for Structural Steel Buildings for Structural Steel Buildings
July 7. M08 Supersedes the Seimic Froy .
Supersedes Se Specificaram for Steu il Sieel Saildings o
doed Jure 22 2610 and all previon of this specification A ppeoved by the ARSC Contmitios s Specificativns

Apgeirved by the AISE Comminee o Specification

L)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
130 East Randolph Sireet. Susibe 440
Chicage, Miris GH-5204

21

A3, MATERIAL
1. Structural Steel Materials

Material test reports or reports of tests made by the fabricator or a testing laboratory
shall constitute sufficient evidence of conformity with one of the ASTM standards
listed in Section A3.1a. For hot-rolled structural shapes, plates, and bars, such tests
shall be made in accordance with ASTM AG6/AG6M: for sheets, such tests shall be
made in accordance with ASTM AS68/A568M; for tubing and pipe, such tests shall
be made in accordance with the requirements of the applicable ASTM standards
listed above for those product forms.

la. ASTM Designations

Structural steel material conforming to one of the following ASTM specifications is
approved for use under this Specification:

22
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{a) Hot-rolled structural shapes

ASTM A3G/A36M ASTM ATOO/ATOOM
ASTM AS529/A529M ASTM A913/A913M
ASTM ASTUASTIM ASTM A992f A99ZM

ASTM ASBB/ASEEM

{b) Hollow structural sections { HSS)
ASTM AS3/A53M Grade B
ASTM ASO0FAS00M
ASTM AS01/AS0IM
ASTM AGIB/AGIEM

(c) Plates

ASTM AT043/AT043M

ASTM AB4T/ABATM

ASTM A1065/A1065M
ASTM A1085/A1085M

ASTM A36/A3Z6M ASTM ASTHASTIM
ASTM A242/A242M ASTM ASEB/ASEEM
ASTM A283/A283M ASTM ATOO/ATOOM

Rev. 1

ASTM AS14/AS514M
ASTM AS29/A520M

{d) Bars
ASTM A3G/AS6M
ASTM AS29/A529M

(e} Sheets
ASTM AG0FAGDGM
ASTM AL011/AL011M SS, HSLAS, AND HSLAS-F

ASTM A1043/A1043M
ASTM A1066/A1066M

ASTM ASTHAST2ZM
ASTM ATOO/ATOOM

23
ANSI/AISC 303-16
An American National Standard
Code of Standard Practice
for Steel Buildings
and Bridges
June 15, 2016
Supersedes the Code of Standand Practice for Steel Buildings and Bridges
dated April 14, 2010 and all previous versions
Approved by the Committee on the Code of Standard Practice
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
130 East Randolph Street, Suite 2000, Chicago, lllinois 60601
www.sisc.org

24
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follows:

Material

Wand WT

M, S, MT and ST
HP

L

C and MC

HSS

Steel Pipe

Plates and Bars

Code of Standard Practice Section 6.1.1 Excerpt:
Unless an alternative system is established in the fabricator’s
written procedures, shop-standard material shall be as

Shop-standard material grade
ASTM A992

ASTM A36

ASTM A572 grade 50

ASTM A36

ASTM A36

ASTM A500 grade C

ASTM A53 grade B

ASTM A36 ”

Material

Wand WT

M, S, MT and ST
HP

L

C and MC

HSS

Steel Pipe

Plates and Bars

Shop-standard material grade
ASTM A992

A
ASTM A572 grade 50
ASTM A36

ASTM A36

ASTM A500 grade C
ASTM A53 grade B
ASTM A36

26
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Material

W and WT

M, S, MT and ST
HP

L

C and MC

HSS

Steel Pipe

Plates and Bars

Shop-standard material grade
ASTM A992

ASTM A36

ASTM A572 grade 50

ASTM A36

A

ASTM A500 grade C

ASTM A53 grade B

ASTM A36

27

28
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Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes

F F i Shape Series
Yield | Tensile HSS
Steel ASTM Stress? | Stress® < | B g
Type Designation (ksi) | (ksi) | W M S |HP | C [MC| L & E a
A36 36 58-80°
453608 s | T
42 58
6B 5
A500
4% 62
Gr.C
50 62
Carbon | asg |—8°A 36 58
Gr.B 50 70

Gr. 50 50 65-100
Gr.55 55 70-100
A709 36 36 58-80°
36 36-52 58

A529°

A1043%
50 50-65 65
A1085 Gr.A 50 85
Gr. 42 42 60
G50 | 0 | |
A572 Gr.55 55 70
Gr. 60° 60 75
Gr. 65° 65 80
" Gr la* b &Il [ 50¢ 70¢
High- b8 Gr.l 50 65
Strength 50 50 I
:ﬂvgy w09 | 505 | 5065 | 65
50W 50 70
50 500 65" 29
Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes
F, F, Applicable Shape Series
Yield | Tensile HSS
Steel ASTM Stress? | Stress? < | B g
Type | Designation (ksi) | (ksi) | W | M S |HP | C |MC| L & é a
A% o (oo | [N T |
A53 Gr.B % 60 B
2 58
Gr.B
46 58
A500
46 62
Gr.C
50 62 i
garbont | e Gr.A 3 58
Gr.B 50 70
e | G50 50 65-100
30
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Table 2-5
Applicable ASTM Specifications
for Plates and Bars
Plates and Bars, in.
Fy Fy over | over | over | over | over
Yield |Tensile| to [0.75to| 125 | 1.5 | 2to | 2.5 | over | over | over
Steel ASTM Stress? | Stress?| 0.75 | 125 (to15| to2 | 25 | to4 |4to5 |5t06 |6to8 | over
Type | Designation (ksi) (ksi) | incl. | incl. | incl. | incl. | incl. | incl. | incl. | incl | incl. | 8
32 58-80
A36
36 58-80
Gr.C 30 55-75 a
A283¢
Carbon Gr.D 33 60-80 .
Gr. 50 50 65-100 . b o 3 o
A529
Gr. 55 55 70-100 © ¢ € ¢ ¢
A709 | Gr.36 36 58-80
Gr. 42 42 60
oo [ so | s |
A572 | Gr.55 55 70
Gr. 60 60 75
_ Gr. 65 65 80
High-  az00 | Gr.50 | 50 65 31
Strength
Lo lainsnd 6136 | 36-52 58

Table 2-6
Applicable ASTM Specifications for
Various Types of Structural Fasteners
Bolts
High- Washers Anchor Rods
Strength
Fy s §‘E % g -§
Min. | F 528 2 = =S -
Yield | Tensile ElGg g £ 223|288
ASTM Stress | Stress® | DiameterRange | 2 |22/ E (2 | B | £ 82| 2| S | B |e2
Designation | (ksi) | (ksi) (in.) SEE3|2|2|alde|E 2|2 |Es
Gr.A325! | - 120 051015
g [GrFigse | - 120 05101.25
& | 6r.m90° - 150 051015
Gr. F2280° 150 0510125
F3111 = 200 11t01.25 ingl.
F3043 . 200 110 1.25 incl.
A194 Gr. 2H . - 0.25t04
A563 = - 0.25t0 4
F436 - — 0.25 to 4°
F844 - - any
F959 - - 051015
A36 36 58-80 to 10
105 125 2.5 and under
A193 Gr. B7 95 115 over 2510 4
75 100 over4to7
A307 Gr.A - 60 025104 H
[P T P T : -
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ARE YOU PROPERLY s material specifications
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MATERIALS?  your sseeldramed buildings.
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W-Shapes
ASTM A992

F,= 50 ksi
F, =65 ks

35

W-Shapes
Atmospheric
Corrosion
Resistance
ASTM A588
F, =50 ksi
F,= 70 ksi

36
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W-Shapes
ASTM A913

by
%
=
&
S huaﬂ‘f

Y 37

W-Shapes
ASTM A913
Grade 50
Grade 65
Grade 70

38
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W-Shapes
ASTM A913

W44 x 230-335 W18 x 35-311
W40 x 149-655 W16 x 26-100
W36 x 135-925 W14 x 22-873
W30 x 90-391 W12 x 14-336
W27 x 84-539 W10 x 12-112
W21 x 44-275 W8 x 10-67

39

, S-Shapes
| w +.+ ASTM A36
—— T F, = 36 ksi

¢ 1 lx F, = 58 ksi
| i -0r-

el Bl ASTM A***

Lbf J F, =50 ksi

F, =65 ksi

Copyright © 2020
American Institute of Steel Construction
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, S-Shapes
| Rl +.+ ASTM A36
S—— T F, = 36 ksi

e =y F, = 58 ksi
| l -or-
sl B’ ASTM A***
Lbf J A572 Grade 50
A529 Grade 50
or A992

, S-Shapes

| w I Atmospheric
) T Corrosion
e 1 bz Resistance
S ASTM A588
Lbf J F, =50 ksi
F, =70 ksi

42
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Channels

C-Shapes and
MC-Shapes

43

Channels

Same as
S-Shapes

44
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MC 12 x 14.3
Stringer Channel

Angles

Same as
S-Shapes

2,
2

/4
U
ol

2
”
>

S
W
W
WY

S ,

o

N
SN,
{08

/

46
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Angles
Large Leg Angles

L12x12x1%4
L12x12x1%
L12x12x1s
L12x12x1

L10x10x1%
L10x10x1%
L10x10x1Vs
L10x10x1
L10x10x7/s
L10x10x3%

47

Tees

WT > W-Shapes

48
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Tees

WT -> W-Shapes
ST > S-Shapes

49

HP-Shapes

Bearing Piles

50
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HP-Shapes

Y
t K
e ASTM A572 Grade 50
M F, =50 ksi
T F, = 65 ksi
Y Tk
o

51

HP-Shapes

ASTM A572 Grade 50
Fy = 50 ksi
F, =65 ksi

52
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54
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HSS (Rect.)

ASTM A500
Grade C

F, =50 ksi
F,= 62 ksi

55

HSS (Round)

ASTM A500
Grade C

F, =46 ksi
F, = 62 ksi

56
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HSS

Atmospheric
Corrosion
Resistance
ASTM A847

57

HSS

ASTM A1085
F, =50 ksi
F, = 65 ksi

58
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HSS

ASTM A1085

No more 0.93¢

59

HSS

ASTM A1085

No more 0.93¢

F =70 ksi

y max

60
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HSS

ASTM A1085

No more 0.93¢

F =70 ksi

y max

CVN 25 ft-Ib @ 40°F

61

HSS
ASTM A1085

Ask your local
Fabricator

62
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HSS

SRFEE  ASTM A500 and
mERR® ASTMA1085

Now available in

larger sizes up to 88

iInch periphery and

718 inch wall

thickness.

63

Steel Pipe
ASTM A53 Grade B

64

2
%

2\ Copyright © 2020

5]
=

32



AISC Live Webinar Are You Properly Specifying Materials?
January 14, 2020 Rev. 1

Round HSS # Steel Pipe

65

Round HSS # Steel Pipe
A500 Grade C A53 Grade B

66

Copyright © 2020
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Round HSS # Steel Pipe
A500 Grade C A53 Grade B
F,=46ksi F,=35ksi

Round HSS # Steel Pipe
A500 Grade C A53 Grade B

F,=46 ksi F,=35ksi

HSS6.625x0.280 Pipe 6 Std.

<
% Copyright © 2020
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Round HSS # Steel Pipe
A500 Grade C A53 Grade B

F,=46ksi F,=35ksi

HSS6.625x0.280 Pipe 6 Std.

But there are similarities ...
The two designations shown have the
same physical cross section.

Round HSS # Steel Pipe

A500 Grade C A53 Grade B
Fy = 46 ksi Fy = 35 ksi
HSS6.625x0.280 Pipe 6 Std.

)

But there are similarities ...
The two designations shown have the
same physical cross section.

<
% Copyright © 2020
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Round HSS # Steel Pipe
A500 Grade C A53 Grade B

F,=46 ksi F, =35 Kksi

HSS6.625x0.280 Pipe 6 Std.

4+

Because A53 is Pipe,
Hydrostatic Testing is required
This is an added cost to A53

71

Plates

Bars

72

2
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Plates & Bars

ASTM A36
F, = 36 ksi
F, = 58 ksi
_Or_
ASTM A572 Grade 50
Fy = 50 ksi
F, = 65 ksi

73

Plates & Bars

ASTM A36
F, =36 ksi *
F, = 58 ksi
_Or_
ASTM A572 Grade 50
F, =50 ksi i
F, = 65 Ksi

74
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Plates & Bars

Atmospheric
Corrosion
Resistance

ASTM A588
Fy = 50 ksi
F,= 70 ksi

75

Fasteners

AT ‘
®
1% 76

Copyright © 2020
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Fasteners

Table 2-6
Applicable ASTM Specifications for
Various Types of Structural Fasteners
Bolts
High- Washers Anchor Rods
Strength
B 1]
Fy 5182 £ g |8
Min. Fu S =3 2 = s | = ag
Yield | Tensile ElRg & 2 Ior=IE- AR §§
ASTM Stress | Stress | DiameterRange | 2 |22/ E | 2 | B | £ 22 23| 8|22
ignati (ksi) | (ksi) (in.) SIEE 3|2 | 2|z [BE|E |2 |2 |Ex
Gr. A325° - 120 051015
i [GrFiss2t | - 120 0510 1.25
HETIEE 150 051015
Gr.F2280° | - 150 05101.25
F3111 = 200 1 101.25 indl.
F3043 = 200 1101.25 indl.
A194 Gr. 2H = = 0.25104
A563 - - 0.25104
F436 - - 0.25 to 4"
F844 -~ e any
F959 = = 051015
A36 36| 56-80 1010
105 125 2.5 and under
A193 Gr, B7 95 115 over 25104
75 100 over 4107 77
1\307I Gr.A - 60 0.25t0 4 !
F P TR T

High Strength Bolts
Old

ASTM A325 ASTM F1852
ASTM A490 ASTM F2280

78
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American Institute of Steel Construction

39



AISC Live Webinar Are You Properly Specifying Materials?

January 14, 2020

High Strength Bolts

New
ASTM F3125

Grade A325 Grade F1852
Grade A490 Grade F2280 .

High Strength Bolts

ASTM F3111 ASTM F3043

200 ksi Bolts

Not available in the US at this time

80

Rev. 1
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High Strength Bolts
ASTM F3148

TNA Bolt
AR Torque + Angle
@

82
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High Strength Bolts

Grade A325 — 120Kksi Grade A490 — 150 ksi

TNA Bolt
Torque + Angle

ASTM F3148 — 144KSI

83

High Strength Bolts
ASTM F3148

Installation Method

1. Snug Tighten
2. Set Degree of Rotation (90° or 120°)

84
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Other Fastener Products

8
O

0 ASTM A959 DTI WASHERS

ASTM A563 NUTS

ASTM F436 WASHERS

85

Other Fastener Products
Anchor Rods

F1554 Grade 36
F1554 Grade 55
F1554 Grade 105

86
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Other Fastener Products
Anchor Rod o

Wa S he rs Recommended Sizes for Washers and
, . Anchor Rod Holes in Base Plates

T Anchor Rod Hole Washer Min. Washer| Anchor Rod Hole Washer Min. Washer
. Diameter Diameter Size Thi Di Di Size Thickness
T in. in. in. in. in. in. in. in.
3a 1% 2 a 12 2%g 4 2
Is 1946 22 516 1% 2'fs 412 %8
1 178 3 3g 2 34 5 34
1a 2'/s 32 2 22 3 5'2 s

Notes: 1. Hole sizes provided are based on anchor rod size and correlate with ACI 117 (ACI, 2010).
. Circular or square washers meeting the washer size are acceptable.
Clearance must be considered when choosing an appropriate anchor rod hole location, noting effects such as the

w

position of the rod in the hole with respect to the column, weld size, and other interferences.

ASTM F844 washers are permitted instead of plate washers when hole clearances are limited to %/ in. for rod
diameters up to 1 in., '/2 in. for rod diameters over 1in. up to 2in., 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.

~

Welds
Filler Metals - Fgy, = 70 ksi
AWS A5.36
Supersedes A5.20 & A5.29

Copyright © 2020
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Other Things in the Article

* Raised Pattern Floor Plates — ASTM A786

* Crane Rails — ASTM A759

e Shear Studs — AWS D1.1 Clause 7.2.6 Type B

* Threaded Rods — A36, A193, A354, A449, A572
e Castings and Forgings — ASTM A27, A958, A668

Bridges

* ASTM A709

— ASTM A36, A572, A992, A588 and three high-performance steel
(HPS) grades

— The HPS grades are available in plate form only.

— Grades 50S and 50W are available in shapes. 50CR available
in plates.

— The other grades are available in plates form and as shapes.
e Toughness levels for three exposures and two uses.

* Acceptable for use where the corresponding parent standard is
specified.

Copyright © 2020
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91

Steel Construction Manual
Fifteenth Edition

Connection Material
36 ksi

92
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Steel Construction Manual
=) Sixteenth Edition

Connection Material

36-ksl_

50 ksi

AT

=

El 93

- ;5_.
AR
{ i
ot 94
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97

NO RFI’s!!

98
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Final Exam

Where can you find the preferred
material for all structural steel
material?

a. AISC Steel Construction Manual
b. ASTM Book of Standards

c. AISC Selected ASTM Standards
for Steel Fabrication

d. Modern Steel Construction

Copyright © 2020
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AISC | Questions?

CEU / PDH Certificates

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

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

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

: Stronger.
/' : Steel.
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CEU / PDH Certificates

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

* Password: Same as AISC website password.

2 : Smarter.
: Stronger.
: Steel.

L

m

Sonara B2

Ry

: Smarter.
: Stronger.
: Steel.
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