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Course Description — Submitted for AIA CE Credit Learning Objectives — Submitted for AIA CE Credit
Structural Stainless Steel Design +  Describe the stress-strain behavior of stainless steel.
May 12, 2022
« |dentify the parts of the design curves for flexural buckling and lateral-torsional buckling for
This session will lead the designer through the process of designing stainless steel tension members, stainless steel members.
beams, and columns in accordance with the new standard, AISC 370 Specification for Structural
Stainless Steel Buildings, highlighting the differences compared to the rules for carbon steel in AISC « Identify the limits of applicability for use of AISC 370 for various types of load effects.
360 Specification for Structural Steel Buildings. Methods of analysis unique to structural stainless
steel, including the continuous strength method, will be discussed, as will structural performance at * Explain the continuous strength method and compare the results of the continuous strength
elevated temperatures. method to a conventional design approach for compression members.

Introducing the Steel Construction Institute (SCI)

. SCl is an independent centre of excellence providing technical expertise &
Structural Stainless Steel

X . disseminator of best practice to the steel construction sector
Session 2: Design

Technical publications

gag Nancy Baddoo
" Associate Director Standards development
“B8 | Steel Construction Institute

R Ascot, UK Product development

| @ iviti —

| A87-278, SCI Activities Independent assessment ol e
Dr Francisco Meza .
Principal Engineer Research & Testing
The Steel Construction Institute Engi . ft
Ascot, UK ngineering sortware

Advisory Service

Problem resolution 8
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Objectives of this session

Specification for

1. Scope of AISC 370 Struci'turgllcftainless
2. Differences in design provisions with ?tee Biiiags
respect to AISC 360

3. Background of design provisions not
included in AISC 360

4. AISC DG27 2 Ed.

AISC 313: Code of standard practice for
Structural Stainless Steel Buildings
— next week’s webinar!

=

Structural
Stainless Steel

Structural Stainless Steel
Session 2: Design

Outline
1. Introduction
2. Design requirements
(Chapter B)
3. Serviceability
(Chapter L)

4. Design of members
(Chapters D, E, F, G, H, App. 2)
5. Structural analysis
(Chapter C and App. 1)
6. Design for fire
(Appendix 4)
7. Stainless steel material behaviour
(Appendix 7)

S

oy

Specification far
Structural Stainless

Steel Buildings

ZEES  Smarter.

Review of last week’s session
- what can you remember?

What makes stainless steel ‘stainless’?

Copyright © 2022
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What is stainless steel?

Corrosion resistant steel with Cr content >10.5%

* More than 200 stainless steel alloys
* Only a few used in construction

Protective passive film forms IF
* Alloy composition is corrosion
resistant enough for the
environment
« Surface is clean and exposed
to oxygen (atmospheric or in
fluids)
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Review of last week’s session
- what can you remember?

carbon steel the same?

Are the mechanical properties of stainless and

Structural Stainless Steel
Session 2: Design

Stress-strain characteristics: low strains

Modulus of elasticity very
similar to carbon steel, but
form of stress-strain curve is
fundamentally different.

Duplex stainless steel s
eel

Carbon steel Grade 50
_— Yield strength, F, = strength at

I 0.2% offset permanent strain

" Austenitic stainless steel

F, values from ASTMs are given

in Commentary to Chap A
(material in the annealed condition)

0 ksi austenitics
5 ksi duplexes

° 0.2 05 10 15 B,
Strain & (%)
5

non
D W

Structural design of stainless steel

Huge amount of research
carried out over the last 30
years studying welded
members, cold formed
members, hollow sections,
decking, welded connections,
bolted connections, fatigue, 3D
printed members, fire,
composite construction....

!

Economic and
comprehensive design
standards
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Impact of the non-linear stress-strain curve on buckling

Low slenderness

= Columns attain/exceed yield load (squash load)

= Benefits of strain hardening apparent

= Stainless steel behaves at least as well as carbon steel column

Intermediate slenderness

= Average stress in column is between the limit of proportionality and the
0.2% permanent offset strain

= Stainless steel column less strong than carbon steel column

High slenderness

= Low axial strength

= Stresses low and in relatively linear region of stress-strain curve
= Stainless steel behaves similarly to carbon steel
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Scope of AISC 370 Stainless steel structures in seismic applications

Materials U] d Stainless steel applications subject to seismic loadin
» Austenitic and duplex alloys se same ¢ and Q pp ] g

factors as AISC 360 - stairs, railings, catwalks, platforms, pipe and

« Precipitation hardening alloys for tension members & fasteners A n = -4
equipment supports, canopies

Shapes E)«I:Iezt IG ha"d Ja: Seismic Provisions
« Hot rolled, welded, extruded open structural sections sr?e:r shapes in 'S’ 9'“59';&3:"

* Round and rectangular HSS . X 4 g

. Plate and bar — Greater ductility of stainless steel — greater energy

dissipation
— Outside scope of AISC 370 and AISC 341

— Do not adopt carbon steel R factors (non-linear stress-
strain characteristics)

— Work underway to provide better guidance

Exclusions

« Seismic design

« Shapes: Angles in flexure, unequal angles, equal angles with slender cross-section
« Chapter I: Composite members

Chapter K: HSS connections (limited scope)

Stainless steel structures in nuclear applications

N690-18 Specification for Safety-Related
Steel Structures for Nuclear Facilities e i

i ifvi ifi 1 Specification for
Uses AISC 360 as baseline, modifying specific portions to S:fety-Relate d
Steel Structures for

make applicable to structures in nuclear industry.

Refers to AISC 303 for tolerances, contract documents etc Nuclear Facilities C h a pte r' B

Next edition N690-24

Use AISC 360 and AISC 370 as baseline documents,
modifying specific portions to make applicable to @ Ez:s
structures in nuclear industry )

Refer to AISC 303 and AISC 313 for tolerances etc

20
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Chapter B — Design Requirements Chapter B — Design Requirements
The chapter is organized as follows: B4. Member Properties
Width-to-thickness limits for elements == [ More simplified in AISC 370 |
B1. General Provisions Desian thick
B2. Loads and Load Combinations esign thickness
B3. Design Basis | Moment redistribution provisions for beams are not included in AISC 370 Strength increase in stainless steel =
[ B4. Member Properties | cold-formed HSS

B5. Fabrication and Erection
B6. Quality Control and Quality Assurance
B7. Evaluation of Existing Structures

21 22
Chapter B — Width-to-thickness limits for elements Chapter B — Design Thickness
AISC 360 AISC 370
TABLE B4.1 AISC 360 AISC 370
A s Sopioct o Axia o For HSS produced to standards other For HSS
i than A1065/A1065M or A1085/A1085M tdes =0.95tuom
)
S arai For built-up, hot-rolled and flat bar sections
taes = 0.93tnom :
T % When ¢, > %6 in.
i @
: g Ldes = tnom
o i When ¢, < 316 in.
tdes =0.95tnom
B (unless the section has a minimum thickness tolerance
H less than 0.05 times the nominal thickness, in which
é . case it is permitted to use the nominal thickness.)
g - 24
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Session 2: Design

formed HSS

Take advantage of strain hardening of stainless steel — m—)
Only applicable to cold-formed square, rectangular and
round HSS

F, .., can be used in design according to Chapters E, F,

yavg
and H, and Appendices 1 and 2

Significantly larger than for
carbon steel

(a) For cold-formed rectangular HSS

the corners

increase in strength

_ Fycorner Acorner + Fy watt (Ag = Acorner)

Frang = v <F,

(b) For cold-formed round HSS

Fy.avg = Fyma

Even increase all around

Chapter B — Strength increase in stainless steel cold-

Largest increase in strength around

Flat portions also experience an

25

Chapter B — Strength increase in stainless steel cold-

formed HSS
Square HSS Fyavg ! Fy
b/t Austenitic Duplex
HSS 4 x4 x0.120 33 1.40 1.03
HSS 4 x 4 x 0.250 14 1.60 1.10
HSS 12 x 12 x 0.250 49 1.35 1.02
HSS 12 x 12 x 0.312 38 1.40 1.03
Round HSS Fyavg ! Fy
D/t Austenitic Duplex
HSS 4.5x0.12 40 1.16 1
HSS 4.5x0.25 19 1.31 1
HSS 7.5x0.12 67 1.08 1
HSS 7.5x0.25 32 1.20 1

26

Dimension and e e

property tables e

1T
([ LL

!

s .

i

O

27

Serviceability
(Chapter L)

28
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Chapter L — Design for Serviceability Chapter L — Design for Serviceability
The chapter is organized as follows: L2. Deflections
eneral Provisions Reduced modulus of elasticity, E, Ramberg-Osgood materil

L3. Drift gLt e [/

L4. Vibration 2

L5. Wind-Induced Motion where ! ) /

L6. Thermal Expansion and Contraction E,. =secant modulus corresponding to the maximum /i Max. stress in the cross-section

compressive stress in the cross section, ksi (MPa)

L7. Connection Slip

Stress, f(ksi)

E = secant modulus corresponding to the maximum tensile
stress in the cross section, ksi (MPa)

Secant modulus = 0.002 0.004 0.006 0,008 081
E Strain, €
Eg=m——————
1+0.002£[L]
I\F
29 30
Chapter D — Design of Members for Tension
The chapter is organized as follows:
D1. Slenderness Limitations Applicable to
. D2. Tensile Strength * austenitic and duplex stainless
Member design 03, Efoive Net A Siel members,
D4. Built-Up Members  precipitation hardening stainless

(C h a pte r D ) D5. Pin-Connected Members steel rods.

The design of eye bars is not covered.

32
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Chapter D — Design of Members for Tension Chapter D — Design of Members for Tension
D2. Design tensile strength (Difference compared to AISC 360) D5. Pin-connected members (Difference compared to AISC 360)
(a) For tensile yielding in the gross section Tensile strength

Given by the lowest limit state of:
Pn :FyA_q = Yielding
= Tensile rupture
= Shear rupture
For austenitic and duplex stainless steel tension members = Bearing
¢;=0.90 (LRFD) Q= 1.67 (ASD)

Dimensional requirements — small differences:
For precipitation hardening stainless steel tension rods = Greater flexibility in the shape of the pin-connected
O = 0.80 (LRFD) Q= 1.88 (ASD) member beyond the pin hole

= New requirement to check bearing strength of pin (when
pin-connected members are high strength)

© TriPyramid

33 34

Section J8 - Pins

Desian of pins Commentary to Section J8 - Pins
g P Method for calculating the moment in the pin

Given by the lowest limit state of: Efacid Cortact Pakh
= Bearing strength 4t 4

i n
= Shear rupture [ L e
= Flexural strength Papy T Connecing pan A [CELT L i | a p r

= Combined shear and flexure = offrk e Connactng Pact A

35
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Chapter E — Design of Members for Compression

The chapter is organized as follows:

E1.General Provisions

E2. Effective Length

E3. Flexural Buckling of Members without Slender Elements

E4.Torsional and Flexural-Torsional Buckling of Single Equal-
Leg Angles and Members without Slender Elements

E5.Single Equal-Leg-Angle Compression Members Without |The design of unequak-leg
angles is not covered.

Slender Elements - -
Built-up members interconnected by cover plates or
lacing with tie plates are not covered.

E6. Built-Up Members
E7.Members with Slender Elements

37

Structural Stainless Steel
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Chapter E — Column buckling curve

Comparison between AISC 360 and AISC 370

AISC 360

One buckling curve
Curve composed of
two parts:
Inelastic buckling
Elastic buckling

AISC 370

Three buckling curves
Curves composed of
three parts:

Yielding

Inelastic buckling

Elastic buckling

(Yield plateau)

(inelastic buckling)

—wscm |
—— KSC 370 Rectangular HSS
- KISC 370 shaped buckling major axsfBox

und HSS
AISC 370 shaped bucking minor axis/Other
shapes

~ ‘\\.

(Elastic buckling)

Chapter E — Column buckling curve

Comparison between AISC 360 and AISC 370

’E
F= 7: 2 (Euler stress) A = :T (column slenderness) AISC 370
(7j ‘ When %g[‘iﬂj (Yielding)
s
AISC 360 hor

F,
When ?V <225 (Inelastic buckling)

R
F, :{0,6585 Jﬁ,

F,
When —+>2.25
F,

2
When (B"j <—+<3.20 (Inelastic buckling)

(Elastic buckling)
F,

When Fy >3.20 (Elastic buckling)

F, =0.877F, ’

F =B.F,

Copyright © 2022
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No yield plateau Yield plateau 10 is
Elastic buckling starts Elastic buckling starts at %o =yF,[F,
at A, = 1.50 A =18
38
Chapter E — Column buckling curve
Comparison between AISC 360 and AISC 370
©’E
F= LY (Euler stress) kc:\/? (column slenderness) AISC 370
(7j ‘ (Yielding)

AISC 360

F,
When <225
F,

R
F, :{0,6585 ]F

F,
When 225
F,

F, =0877F,

(Inelastic buckling)

Y

(Elastic buckling)

F,
When —>3.20
F,

F =B.F,

(Elastic buckling)

40

10
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Chapter E — Column buckling curve

Comparison between AISC 360 and AISC 370

AISC 370

_ ©E 7
¢ _(L jl (Euler stress) A, = FY (column slenderness)
3 2
e F,
r When < i
e s
TABLE E3.1 F =F
- c «=F
Flexural Buckling Coefficients
2
Al F,
Member Type Fa':]{y cuve | @ Bo B B2 When (%) < Fy <320
Rolled or built-up I-shaped ©
sections buckling about Austenitic (R
the minor axis, and other and A 0.56 0.759 0.409 0.690 ‘ —’J
sections not specified in duplex F,=12| 8" |F,
this table o 1 v
Rolled or built-up I-shaped
Austenitic
sections buckling about F
the major axis, welded box da"ld B 058 | 0891 | 0455 | 0.820 When - >3.20
sections, and round HSS hiplox F,
Austenitic
Rectangular HSS and c 0.69 1.195 0.501 0.820 F. = B F
: duplex cr 2'e

(Yielding)

(Inelastic buckling)

(Elastic buckling)

41

Structural Stainless Steel
Session 2: Design

Chapter E — Column buckling curve

Comparison between AISC 360 and AISC 370
AISC 370

_ ©E 7
e LV (Eulerstress) 2, < (column slenderness)
Z F, E (@Y
When +<| =
e s
TABLE E3.1 F =F
. c «=F
Flexural Buckling Coefficients
2
Al 2 F,
Member Type Fa,:,‘,’y cuve | @ po B1 B2 When (%) < ?y <3.20
Rolled or built-up I-shaped ©
sections buckling about Austenitic (rf
the minor axis, and other and A 0.56 0.759 0.409 0.690 \ —’J
sections not specified in duplex F,=12|B," |F,
this table o 4 ¥
Rolled or built-up I-shaped
Austenitic
sections buckling about F
the major axis, welded box da"ld B 058 | 0891 | 0455 | 0.820 When -+ >3.20
sections, and round HSS hiplox F,
Austenitic
Rectangular HSS and c 0.69 1.195 0.501 0.820 F. = ﬁ F
: | duplex cr e

(Yielding)

(Inelastic buckling)

(Elastic buckling)

Chapter E — Members with slender elements

E7.1 Slender element members excluding round HSS (Effective width method)

AISC 360

b, =b|1 Bt | |For <b
For )N Fer

TABLE E7.1
Effective Width Imperfection Adjustment Factors,
¢y and ¢
Case Slendor Element o &y
(@ s sxcapt walls of squars and rectanguar HSS. | 018 | 131 |
(b} ware and rectanguiar HSS 0.20 |1
(e} | All gther elements | 0.22 I 149 |

AISC 370

b, =0.772b| 1-0.10, i ﬂéb
\! For \j For

For cold-formed HSS iy
(

For other sections —

may be used with F,
yavg > FY |)

use with F,

For all type of elements
(i.e. stiffened or
unstiffened) and sections
(i.e. cold-formed or
welded)

yavg

Copyright © 2022
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42
Chapter E — Members with slender elements
E7.1 Slender element members excluding round HSS (Effective width method)
AISC 360 AISC 370
E, F, For all type of elements
1:0:1;[1 #]\/Zsb b<,:0.772b[1—0.10‘/§]\/§£b i.e. stiffened
For N Fe For )N Fer (L;nest;fleneende) a?]l;l sections
TABLE E7.1 by Tomeder
Effective Width Imperfection Adjustment Factors,
¢i and ¢z Alternatively, only for cold-formed HSS:
Case Slender Element o e
m P re——rr o P ¢ “NENE ywin by
(e} All gther elements | 0.22 149 |
44

11
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Chapter E — Members with slender elements Chapter E — Members with slender elements
E7.2 Round HSS (Effective area) E7.2 Round HSS (Effective area)
AISC 360 AISC 370 12
(a) When ?S 0.11 i (a) When 2 <4, %—— e %:consr[%-:_;‘:mnsri ]

Y . Carbon steel (AISC 360)

08 e smspag

Ae=Ag /-4":-4:
2 5 = Austenitic and duplex stainless steel (AISC 370)
(b) When 0. II£ 3 2 < ﬁ-h'£

sl F, 1 F, (b) When R e 0.4

02
38E 2

o= | QO38E 21 (0. 2

FeDiy 3| ° Ao :| = J:le 00

\ > o 01 02 03 04 05

4l -

oy

4./ 4

Iy

Cy

46

Design tables:
Compression |:|

pression, kips
Equai Leg Angles (Hot Rolled)

{continued) N
Strength in B |

Structural
Stainless Steel

@ =

LT TR T EEEETT

Chapter F

REETEEEEUEENY l!!l‘l!l.’ll!lll-lqgi
5 T T HTITEL

U HFUNUUENERIEUR AR R NENRE
R LT TER PR TR ER TR T TR T
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Chapter F — Design of Members for Flexure

The chapter is organized as follows:

- The design of single angles in flexure is not covered.
F1.General Provisions g g g

F2.Doubly Symmetric Compact I-Shaped Members and Channels Bent about Their Major Axis

F3.Doubly Symmetric I-Shaped Members and Channels with Compact Webs and Noncompact or
Slender Flanges Bent about Their Major Axis

F4.Doubly Symmetric I-Shaped Members with Noncompact Webs Bent about Their Major Axis

F5.Double Symmetric I-Shaped Members with Slender Webs Bent about Their Major Axis

F6.1-Shaped Members and Channels Bent about Their Minor Axis

F7.Square and Rectangular HSS and Box Sections — mmp- | Only sections with h/b < 3 are covered. No LTB.

F8.Round HSS
F9.Solid rectangular Shapes and Rounds
F10. Other Shapes — mmmp- | Only sections without slender elements.
F11. Proportions of Beams and Girders

Specific design provisions for singly symmetric I-shaped members, tees and
double angles are not given. However, they are cover under F10.

49

Chapter F — Design of Members for Flexure

Main differences between AISC 360 and AISC 370

Lateral-torsional buckling curve
Flange local buckling curve
Other minor differences

50

AISC 360

One buckling curve

Curve composed of three
parts:

Yielding

Inelastic buckling

Elastic buckling

AISC 370

Two buckling curves:
Austenitic
Duplex
Curves composed of four
parts:
Yielding
Inelastic buckling (M, > M,)
Inelastic buckling (M, < M,)
Elastic buckling

Chapter F — Lateral-torsional buckling curve

Comparison between AISC 360 and AISC 370

Austenitic stainless steel (ASS)
——=-Duplex stainless steel (DSS)

——-Carbon steel (CS)

Normalized Flexural Strength, M,/M,

L(ASS). ! L(DSS)

M, |L,(ASS)
L,(455)
0 L,(CS) L(cS)

Unbraced length, L,

Copyright © 2022
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Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for compact I-shaped members and channels

WhenL,<L,
M, =M,
WhenL,<L,<L,
Ly-L,
M, =Cy|M,~(M,-0.7F,S,) Tl sM

% »

=)
3

When L, > L,

M, =F,S <M,

0 E 17
Unbraced length, L

13
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Chapter F — Lateral-torsional buckling (LTB) curve Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for compact I-shaped members and channels AISC 360 - LTB for compact I-shaped members and channels

WhenlL, <L, 5 WhenL,<L, 5
M, =M, R Y S— M, =M, = 1
When L, <L, <L, 5 i When L, <L, <L, 5
L, -L, B ] L1, £
M, =G, M,,—(M,,—0.7F‘SA)(ﬁ]]£M,, L M, =Cy M,,—(M,,—0.7F‘SA)[ﬁ]]£M,, sorg!
When L, > L, % When L, > L, %
My =S, <M, e !
£, | £, |
° Unbrac:’d length, L ° b Unbra%e‘?ieng:h. L
53 54
Chapter F — Lateral-torsional buckling (LTB) curve Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for compact I-shaped members and channels AISC 370 - LTB for compact I-shaped members and channels
When L, <L, - When L, <L, -
" M, =M, ; 1 M, =M, ;
When L <L, <L, 5 WhenL,<L,<L, £
I Li-L,)] 5 N M, =Cy|M,~(M,-F,S,) i | PV #
M, =C M,,—(M,,—OJI-}SJ(#] <M, ?@ n=Cp| M, ro RSO T, )| =M ?
. é WhenL <L, <L, é
When L, >L, b oLr §
M, =F,8, <M, g i M, :C{Mv7(M),70.30F),5V)[f":§"] }SMP E
£, | by £

2 Unbrag-egieng:h. L, LT = 0'6070'40[2’ :2]
M, =BrrF.,.S. <M,
55 56

Copyright © 2022
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Chapter F — Lateral-torsional buckling (LTB) curve

AISC 370 - LTB for compact I-shaped members and channels

WhenL, <L,
M, =M,

WhenL, <L, <L,

My = Cy| M, ~(M, - Fy5.)| =L | < ps
w=Cp| M, (M, "‘)L <M,

WhenL <L, <L,

Normalised Flexural Strength, M,/M,

L —L aLr
M, =Cy M‘,—(M),.—O.BOF),SV)[Lh Lv] <M,
r=Ly

Structural Stainless Steel
Session 2: Design

L—L, o (L)L, L
oLt :0.6070.40[1" 7Ly] @ Unbraced length, L

WhenL,>L,
N M, =BrrFeSc <M,

Chapter F — Lateral-torsional buckling (LTB) curve

AISC 370 - LTB for compact I-shaped members and channels

WhenL, <L,

M, =M, 3

WhenL,<L,<L, f;
Ly-L, g

M,,=C;,[M,,—(M,,—E‘St)[L — HSM” 3

v P &

2

When L, <L, <L, &
_ =

LT =

L—L, £

M, =Cy| My —(M, 70.30F),5V)[ L" L‘ j\j M, g
,—Ly, £

z

Ly-L,
aLT:0.6070.40[L 3 ] Unbraced length, L

Ly
WhenL,>L,
i % M, =BrrFeSc <M,

Chapter F — Lateral-torsional buckling (LTB) curve

AISC 370 - LTB for compact I-shaped members and channels

WhenlL, <L, -
M, =M, 2

S oM,

WhenL,<L,<L, £ W
Ly -1, g
M,,:C,,[M,,—(M,,fE‘S()[L - ﬂgM,, 2
y P 5
When L <L, <L, §

o @ M,

Ly—L, 2032

M, =Cy| My = (M, 70.30F),5V)[ b~ ] <M, g M, ! ;
L —Ly g | |
0
Ly—Ly 0 Lt L
arr =0.60-0.40) — Unbraced length, L Q
L—L,
Table F2.1

My =BrrFeSc <M LTB Coefficient
u o a Alloy Family | Bur
Austenitic | 0.82
0.86

Copyright © 2022
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Chapter F — Lateral-torsional buckling (LTB) curve
LTB for I-shaped members and channels with noncompact web
AISC 360 AISC 370
When /,,/l,> 0.23 N
W‘hcnfl—‘g)\,m. When /,/1,>0.23
el el
M. M, (M, M —hp )| M,
When == > %y,
B When /,/1,<0.23
Rp(:{ﬂf(ﬂ—lj(ijﬁl"“ Hsﬂ R,=10
My My, oo =k M. p =1
When /,,/l,< 0.23
Rpe=1.0
60
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Chapter F — Lateral-torsional buckling (LTB) curve

LTB for I-shaped members and channels with noncompact web

AISC 360 AISC 370
When /yi/y> 0.23 When 141, > 0.23
W'hcnffé)\,m.
e IRl
. M. M, \M, @ @ M,
When7>n,m
w When /,41,<0.23
| Mo (M Y 2 Gp) )] My ’
P My My Q) )] M Rp=10
When /,,/l, < 0.23
Rpe =1.0

61

Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for I-shaped members with noncompact web

WhenL,<L, I
n = KpeM ye

WhenL,<L,<L,

P

L -L,
M, =Cy| RpeM . —(RpcM y —0.7F, S, ) ) <RpMy,

When L, > L,

62

Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for I-shaped members with noncompact web

WhenL, <L, YR
n = KpeM ye

When L,<L,<L,

M, =C, 7(H ~0.7F, S, )[%J gww
L)

When L, >L,

63

Chapter F — Lateral-torsional buckling (LTB) curve

AISC 360 - LTB for I-shaped members with noncompact web

WhenL,<L,

M, = RypeMc
WhenL,<L,<L,
- P -
0 = Col RpcM e = (RpeM e =0TF,Svc)| 7 < RyM
B
When L, > L,

My = ForSee < RpcM e

Limiting unbraced length L,
Compact web Noncompact web

L, =1.76r, £ L,=11y £
I 7, 7

64
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Chapter F — Lateral-torsional buckling (LTB) curve Chapter F — Lateral-torsional buckling (LTB) curve
AISC 360 - LTB for I-shaped members with noncompact web AISC 370 - LTB for I-shaped members and channels with noncompact web
WhenlL, <L, = WhenL,<L, <

M, = RyeM e S M, =R,M, T 1
When L, <L, <L, EJ”Ai & Compact web WhenL,<L,<L, £ %
’ g Py § T g
= = £ Ly-L, 2
14, = Cy | RycM s~ (RycMc ~0TF,S, )[i" ] <Ryt Sorte R Mr = Cy| My =(M =5, )[ﬁ] 3
- : = E When L, <L,<L, é
When L, > L, 3 wr 3 M
My = FoSee < RycMy z M, =Gy {M,, -(M, *0~30FVSX)[§" ’fv] } R M, $os3
Limiting unbraced length L, e 0 Locompay L When L, > L, ¢ 0 Ly L
Compact web Noncompact web ploenceme3 Unbraced length, Ly " . Unbraced length, L,
M, =BrrFeSc <R,M,,
L, :1.76V‘,‘/E L, :1.1)7\/E
F, F,
65 66

Chapter F — Lateral-torsional buckling (LTB) curve Chapter F — Lateral-torsional buckling (LTB) curve
AISC 370 - LTB for I-shaped members and channels with noncompact web LTB for I-shaped members with slender web

AISC 370 AISC 360 AISC 360 AISC 370

WhenL,<L,

M, =R,M, WhenL, <L,
M, =R,M,,
WhenL,<L,<L, a s z
2 L] When L, <L, <L, R,,g:lfm[f—sﬂJF:Jsl_o P [#71_0%1_0
M, =Cy| M, —(M, *F,S:)[ij ”] - — ’ Wity ’ 675+2.12a, \ 7y
Ll M, =y | @M, (@M. -0, S)[Q] <@
When L, <L,<L, L L)) " '
(the same for austenitic and duplex stainless steel)
L1, 1 When L, > L,
M,=C, M‘,f(Myfo.aoFysV)[¥J <R,M,
Ly =Ly My = FySic < RycMye
WhenL,>L,
M, =BrrFoSy <R,M,
67 68
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Chapter F — Lateral-torsional buckling (LTB) curve Chapter F — Lateral-torsional buckling (LTB) curve

LTB for I-shaped members with slender web LTB for I-shaped members with slender web

AISC 360 AISC 370 AISC 360 AISC 370
WhenlL, <L, WhenlL, <L,
My, =@
Ry =1- A {E,ﬂ\/z}qo Rt a A 1o0)<to WhenL,<L,<L, M”:J’
s ‘w dolte ANE ) pe VN ) [f*-j—-
¥ “@ o\ P - When L, <L, <L
@12k, (2, M,,:C@[Mw*(0»31'\-&()[MHSRWMH enl,<L,<L,
L-1L, .
(the same for austenitic and duplex stainless steel) When L, > L, M, = C/{M‘» —(M, - 0.35&)[%} }S RpgM
My, =Ry Sic < RyeM T
When L, > L,
My = BurRppFerSi < Ry M,
69 70
Chapter F — Flange local buckling curve Chapter F — Flange local buckling curve
Noncompact flanges: Noncompact flanges:
= Stainless steel (SS| = Stainless steel (SS|
AISC 370 follows the same principle as AISC 360 = O AISC 370 follows the same principle as AISC 360 = | O
£ M %
Slender flanges: E ’;” . Slender flanges: s
B i et S e = ) . Z
AISC 370 ===p Effective width method (accounts 5 ™ . i b o N AISC 370 ===p- Effective width method (accounts 5
for post buckling strength) e T "ﬂg T for post buckling strength) e
AISC 360 === Elastic local buckling (no post T fgomeeet LAl MNoompaet [ Slender AISC 360 ===b- Elastic local buckling (no post 8
buckling strength) 2 o . i . buckling strength) 2 o . B :‘S_’; =
Normalized Siendemess, A=l Nomalized Siendemess, A= 21
Fy Fy
71 72
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Chapter F — Flange local buckling curve Chapter F — Flange local buckling curve
Noncompact flanges: Noncompact flanges:
AISC 370 follows the same principle as AISC 360 2 § \\z:::z;:?i)s‘ AISC 370 follows the same principle as AISC 360 2 § 7"2:\;5:;:2[!;51
£ Myl £ My
Slender flanges: : ):,'” B Slender flanges: £ );P i
AISC 370 ===p Effective width method (accounts EME ﬂ‘i‘:— AISC 370 == Effective width method (accounts EME \
for post buckling strength) & ‘ | ’ for post buckling strength) & )
AISC 360 ===» E|astic local buckling (no post E AISC 360 ===b- Elastic local buckling (no post E
buckling strength) 2 0 . Arlss‘ A::CS: buckling strength) Z 0 : Arlss‘ A::CS:
Normalized Slenderness, A=M Normalized Slenderness, A=M
Fy £y
73 74
. Design tables: =
Chapter F — Flange local buckling curve Flexural members == ..
| o l g‘ | Avaitable Flexurat
. . . E Strength, kip-ft
AISC 370 - Flange local buckling for sections with slender flanges Bl |88
Effective width method b b B2 e HEH i
- . Stainless Steel H Gl o -] o
bg:0.772b[1—0.10J§JJESb N 3 Y -
For N Fer B g = B -
v v v ‘B E H = 58
M, =S, I L I [ [ o N M | = .
where: T i “E E ~
S, =effective section modulus, in.3 (mm3) = B G
Le B
75
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Chapter G

Chapter G — Design of Members for Shear and Torsion

The chapter is organized as follows:

G1. General Provisions

G2. I-Shaped Members and Channels Subject to Major-Axis Shear

G3. Rectangular HSS and Box Sections Subject to Shear

G4. Round HSS Subject to Shear

G5. Doubly Symmetric I-Shaped Members and Channels Subject to Minor-Axis Shear
G6. Other Singly or Doubly Symmetric Shapes Subject to Shear

G7. Beams and Girders with Web Openings Subject to Shear

G8. Round and Rectangular HSS, and Box Sections Subject to Torsion

G9. Doubly Symmetric I-Shaped Members and Channels Subject to Torsion

| The design of single angles in shear is not covered.

| Angles, tees, and singly symmetric |-shaped members subject to torsion are also not included.

78

Chapter G — Design of Members for Shear and Torsion

Main differences between AISC 360 and AISC 370

Shear buckling coefficients C,, and C,,
Shear strength of Round HSS
Torsional strength of Round HSS
Torsional strength of Rectangular HSS
Other minor differences

79

Chapter G — Shear buckling coefficients

G2. I-Shaped Members and Channels Subject TFA =» C,,
to Major-Axis Shear No TFA: =» C,,

G3. Rectangular HSS and Box Sections Subject
to Shear

G5. Doubly Symmetric I-Shaped Members and
Channels Subject to Minor-Axis Shear r NoTFA, butC,

G6. Other Singly or Doubly Symmetric Shapes
Subject to Shear

80
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Chapter G — Shear buckling coefficients

G2. I-Shaped Members and Channels Subject to Major-Axis Shear
1. Shear Strength of Webs without Tension Field Action

Chapter G — Shear buckling coefficients

G2. I-Shaped Members and Channels Subject to Major-Axis Shear
1. Shear Strength of Webs without Tension Field Action

V, =0.6F,4,Cy
AISC 360 AISC 370
When h/t, <1.10,/k,E/F, When 1<0.59,[kE/F,
Cy =10 Cy=12
When h/ty, > 110\l E/F, When %> 0.59. /k,,.E/F),.
‘11:1.10 [LETF, e 155k E [ Fy
Ity 0.7Jk.E | Fy +3.

Vi =0.6F, 4,C
AISC 360 AISC 370
when(7/1)< 110k E/F, When (D<0.59,/k E/F,
Ci=10 Ca=12
when (/> LIOJKETF, | | when (> 0.59/k EJF,
_LIJKETF, _ 15SKE/F,

Ty

Cp =BTy
'O kE/F, 4

81
Chapter G — Shear buckling coefficients
G2. I-Shaped Members and Channels Subject to Major-Axis Shear
1. Shear Strength of Webs without Tension Field Action
V= 0.6F,4,Cy :
S q2k-— - —— C.1 (AISC 360)
AISC 360 AISC 370 g 10 i == Ca(AISC370)
When h/t, <110k E/F, When 2.<0.59,/kE/F, 8
Ca=10 Ca=12 ‘;
When h/t, >1.10[k.E[F, When 2>0.59,[k,E/F, 5
110JkE/F, 155k E / Fy 2 !
" A o 058 1.10 N
JKE[F,

83
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Chapter G — Shear buckling coefficients
Definition of C, in AISC 360 and AISC 370
AISC 360 AISC 370
< 12—~ —— C,,(AISC 360)
When 4/t <1.10JkE/F, When );70':13.2,{‘5/[:' e P g —-— Cy,(AISC 370)
Ga=10 When  033KE[F, <%<0.97JGE[F, P
When  110JKE[F, < hft, <1 37JKE[F, C‘:l%%’[ A 7033]
C,‘zzl,lo./lt\E/FJ S T kETE,
hit, When 097,k E[F, <<2.68,[kE[F,
When #ft, >137JKE]F, u.;:lsfi m
. LSIE T A N I
SRS When 4> 2.68,/kE/F, ®o o3 oss o710 1T 268
Ca=t2E NI

84

21



AISC Live Webinar
May 12, 2022

Chapter G — Shear buckling coefficients

Definition of C,, in AISC 360 and AISC 370
AISC 370

When 42033,k E/F,

AISC 360

When #/t,, <110k E/F,

12—

10

When 033k E/F, <1.<0.97\[kE]F,

When 110JkE[F, <h/t, <137k E[F, C=12 Uﬁo[ r 033] ::
X V 12 =12-0.62) ——— 0, 5

1 MORETE, A N

i When  097RE/F, <.<268JkEJF, | =

. SOJRETE -1

6 E By +3.55h

When hft, >l.37,,/s’.E/F.

—— C. (AISC 360)
—-— C,,(AISC 370)

Structural Stainless Steel

Session 2: Design

Chapter G — Shear buckling coefficients

Definition of C, in AISC 360 and AISC 370

o LSKE " | | ! ! |
SRS When  2.>2.68GE/F, 0 03 085 110137 268
o= NI
P 22E,
©
| 85
Chapter G — Shear strength of Round HSS
AISC 360 - Round HSS Subject to Shear
V= Fop Ag [2
where F, shall be the larger of:
1L.60E
" (D %  (For round HSS with intermediate length)
)
_ 0.78E )
o= b % (For round HSS with long length)
2
but Fr <0.6F,
87

AISC 360 AISC 370
12— C.» (AISC 360)
When #/t, <110l /T, When )f 0.:3132/(\5/& o I — = C,(AISC3T0)
Ga=10 When  0.33[KE[F, <1.<097GE]F, i
When 110JKE/F, <1, <137RE]F, ol uen[ A 033]
v2 =1.2=0.04 U
[RETF, JKETT,
C‘Z:I,IO kE/F, E/Fy
hit, When 097k E[F, <1<2.68,[kE/F,
When #/t, >137JkE/F, '.2:];0k7 m
: When )‘>2.6&'/k,E/F\ ® 0 o3 oes o710 1T 268
., LShE [kEJF,
86
Chapter G — Shear strength of Round HSS
AISC 360 - Round HSS Subject to Shear
¥, =0.6C,F, A2
where C, shall be the larger of:
C, :Lﬂs7 (For round HSS with intermediate length)
JL/DVBE,
_130E )
G = WSF, (For round HSS with long length)
but C, <1.0
n=2
t
88
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Chapter G — Shear strength of Round HSS Chapter G — Shear strength of Round HSS
AISC 370 - Round HSS Subject to Shear Comparison between AISC 360 and AISC 370
Vi =0.6C,Fy Ag [2 Intermediate length C,,, Long length C,,
0.6F, @ Stainl teel (SS
where When zso.az[j[%]m When 1.<024(E/ )" ST § ' ,ﬁc::;;:(::ics)J
When %‘ <4.21/% (Intermediate length) Cor =1 0‘ Cu =10 where §
C,=Coy { EIF, Jo 80 { 5 Jo 30 oo » - 1.60E £
When 0.32 ——= <A2465| == When 0_24(5/1:4“} <).£2.23(E/Fy) er 3 5
When 5>4.21\/K (Long length) LiP LAP E(Q)A @ 04 beeass ,,,,L ,,,,,,,,,,,,,
D mk! 25 X 2150 D\t g ' ! ;
C,=Cy Coyr =1-0611 047,70 I'F, -0.23 Cow =1-0.61)0.68, 7= F, -0.23 or & Shear yielding (CS) |, Elastic buckiing (CS)
0.80 ! Inelastic buckling (SS) |Elastic buckling (SS)
When x>465[ EIR ] 067 -IBE Shear 03 0 o -
X X or = ear J .
LD When 3>223(E/3) Y- VieHing B8) oo oking Buekiing SEndemess. A
. 267E _ 1.30E n ’ o )
M T, ID WPF, Cor = 7Tsg,
89 )
Chapter G — Torsional strength of Rectangular HSS and
Chapter G — Torsional strength of Round HSS :
P g Box sections
AISC 370 - Round HSS Subject to Torsion AISC 370 — Rectangular HSS and Box Sections Subject to Torsion
Vi =0.6CC.F, Intermediate length C,,, Long length C,; T =06CGE,
where When kgo.z{%]m When 1<020(£/F,)"" When 2. <0.74,EJF, 3\
/D ’ Cp=12
When %£4.21ﬁ (Intermediate length) Cor =10 C =10 When0.74\/ﬁ<ks2vl7 TE
c-c R P Y Y
e V;;:{zh/i Long enath When 0-2({‘/7[;] <k53-77[ﬁ] When 020(E/F,)" <1 <1.87(E/ 1) C“Q:l.z,o_zg(\/b‘;;i[:,ojl;}
n —>4. v
b Cypr =1-0.61{ 0.54, ‘\/L/iD)LIZS -0.23 Cy =1-0.61 0.77 ﬁ—oz% Wh > same as for Shear
€ =Cy " =1-0.61] 0. W . = X R en 2.17. [E/FJ <}‘S5.99.[E/F,‘ (Wlth kv = 50)
0.80 11.23,/E/ F, —&
When “3'77{%] When %> 187(E/ )" 36T, +3550
Cops = 2.05E - E When 2.>5.99,[E[F,
LD, " TWSE, 7.56E
V2 =75
91 e / 92
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Chapter H

Chapter H — Design of Members for Combined Forces and-Forsion

The chapter is organized as follows:

H1. Doubly Symmetric I-Shaped Members, Channels, HSS, and Box Sections Subject to
Flexure and Axial Force

H2. Doubly Symmetric |I-Shaped Members, Channels, HSS, and Box Sections Subject to
Combined Torsion, Flexure, Shear, and/or Axial Force

H3. Rupture of Flanges with Holes Subjected to Tension

The design of tees, single equal-leg angles, and double angles used in compression
when other forces are present is outside the scope of this chapter.

94

Chapter |

(Design of Composite members)

Appendix 2
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Appendix 2 — The Continuous Strength Method

The CSM is a new design method.

Only applicable to members not susceptible to
global buckling.

Particularly beneficial for compact or
nonslender sections.

Structural
Stainless Steel

Account for the beneficial effect of strain
hardening. Higher strengths can be achieved

Can also be used with slender sections.

Appendix 2 — The Continuous Strength Method

The appendix is organized as follows:

2.1. Limitations

2.2. Material Modeling

2.3. Deformation Capacity

2.4. Tensile Strength

2.5. Compressive Strength

2.6. Flexural Strength

2.7. Combined Flexure and Compression

98

Appendix 2 — The Continuous Strength Method

The appendix is organized as follows:

The CSM is applicable to:
2.2. Material Modeling
2.3. Deformation Capacity

2.4. Tensile Strength

HSS and box sections
Channels, angles and tees

Doubly-symmetric I-shaped members

2.5. Compressive Strength

2.6. Flexural Strength Range of applicability of the CSM

Compression members Flexural
members

2.7. Combined Flexure and Compression

Combined loading

- F

Ishaped, channels, angles | = _ o5 [E o 5 <04 | 1, cosoL
tees, square and r F, 3 0y
rectangular HSS, and box o i
sections WEL6

Requirements for both
compression and
flexural members shall
be satisfied

L E_F
L<063|= or 2<
083 or <004

and
1206

Round HSS M<0.6

Requirements for both
compression and
flexural members shall
be satisfied

99
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Appendix 2 — The Continuous Strength Method

The appendix is organized as follows:

2.1. Limitations

2.3. Deformation Capacity Fy
2.4. Tensile Strength

2.5. Compressive Strength
2.6. Flexural Strength £
2.7. Combined Flexure and Compression -

T
&y
€

Fig. A-2.2.1. CSM material model.

100
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Appendix 2 — The Continuous Strength Method

The appendix is organized as follows:

2.1. Limitations

2.2. Material Modeling

[2.3. Deformation Capacity|

2.4. Tensile Strength

2.5. Compressive Strength

2.6. Flexural Strength

2.7. Combined Flexure and Compression

101

Structural Stainless Steel

Session 2: Design

Appendix 2 — The Continuous Strength Method

The CSM base curves

For I-Shaped, channels,
angles, tees, square and
rectangular HSS, and box L i e
sections

For rounds

(a) When 2, <0.68 (a) When 2, <030

Rounds

. Plated sections
2 0.10(1-F,/F,) )| | e _ 444x10°73 0.10(1-F,/F, E
Bon 025 il 1s, 2100 -Fo/F) Zom _ 4407 Smlmmnm(ls, (1-F/F)
v 5 o M L o
(b) When A >0.68 (b) When 2; >0.30 1
0.30 068
Sam [} 022) 1 Eam 0224 1 Cross sectional slendemess, A
S Sy e o= [

102

Appendix 2 — The Continuous Strength Method

Tensile strength

(a) For tensile yielding in the gross section (b) For tensile rupture in the net section
B, :fmmJAg
where

Sesmi = Fy + Eg (Ecoms — €y

P =F 4.

F, may be replaced with f,
Ecomt :minimum[lSsv,O.IO(l -Fy|F, )]

F,-F,
Ey=—
*T016(1-F JF)-€y

¢,=0.90 (LRFD)  Q,= 1.67 (ASD)

1ax @S given in Chapter D

103
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Appendix 2 — The Continuous Strength Method

Compressive strength

When & /€, <1.0

J L 3 a—
€,

Local buckling takes place before F, is reached.
No benefit from strain hardening.

When &cgn /€y 21.0

Po = fesm Ag G—
where

. €
Jesm = Fy + Egh S\{ ;W *IJ

Compressive strength > P, due to strain
hardening.

N

#,=0.90 (LRFD) Q= 1.67 (ASD)

104
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Appendix 2 — The Continuous Strength Method

Flexural strength

When &em /€y <1.0

M, :@M‘ Local buqkling takes_ place be_fore M, is reached.
£y No benefit from strain hardening.
When & /€y 21.0
M=y |1+ B S Eem —(1—5) L 1 [ Flexural strength > M, due to strain hardening. |
" 4 E Z\| g, z €, Y .

#,=0.90 (LRFD)  Q, = 1.67 (ASD)

105

Appendix 2 — The Continuous Strength Method

Combined flexure and compression

For I-Shaped, channels, angles,
tees, square and rectangular For rounds
HSS, and box sections
When %, <0.60 When 2;<0.27
b 8 M My or Ty Mu Mg (From Chapter H)
P9\ M, M, 2P (Mo M,
When 2 >0.60 | when 2,027
&4- M +& <1.0
R Mo My

106

Appendix 2 — The Continuous Strength Method

Comparison of CSM and Chapter E design provisions

P.(CSM — Fy ayg) ! Pu(Chap E = Fy) | P,(CSM — Fy)/ P,(Chap E — Fy)
Square hollow sections | Austenitic Duplex Austenitic Duplex
HSS 4 x 4 x 0.180 1.62 1.10 1.17 1.04
HSS 4 x 4 x 0.250 1.98 1.31 1.24 1.23
HSS 12 x 12 x 0.250 1.31 1.13 1.07 1.12
HSS 12 x 12 x 0.500 1.60 1.09 1.12 1.02
Round hollow sections Austenitic Duplex Austenitic Duplex
HSS4.500 x 0.109 1.22 1.01 1.10 1.01
HSS4.500 x 0.250 1.62 1.16 1.24 1.15
HSS7.500 x 0.120 1.10 1.21 1.03 1.21
HSS7.500 x 0.250 1.37 1.03 1.22 1.03

Structural analysis
(Chapter C)

Copyright © 2022
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Chapter C — Design for Stability

The chapter is organized as follows:

C1. General Stability Requirements
C2. Calculation of Required Strengths
C3. Calculation of Available Strengths

Based on the direct analysis method, similar to AISC 360

109

Chapter C — Design for Stability

General Stability Requirements in AISC 370 and AISC 360

Type of deformations to be accounted (i.e. flexural, shear and
axial member deformations, etc.)

Requirements for accounting for second order effects

Type of loading to consider

LRFD and ASD load combination allowed

Modeling of system imperfections (i.e. direct modeling or using
notional loads)

Adjustment of stiffness === Similar to AISC 360. Only differ in the
expressions for 1y and 1,

Same as the
requirements in
AISC 360

110

Chapter C — Design for Stability

Adjustment of stiffness in AISC 360 and AISC 370

AISC 360 AISC 370
7, =0.80 7 =0.70
When aP,/P, <0.5 1.0

=10 W=
When oP, /P, >0.5
t =4(a P/ Py )[1-(a B/ Py)]

Stress, f (ksi)

o)
1.0+ 0.002n, = ¢
AV

ns

Ramber-Osgood material model

where

a = 1.0 (LRFD); a =1.6 (ASD)

P, = required axial compressive strength using LRFD or ASD load
combinations, kips

P,s= cross-section compressive strength, kips

ner= auxiliary coefficient (depends on the alloy family)

Strain, £

1

Chapter C — Design for Stability

Adjustment of stiffness in AISC 360 and AISC 370

AISC 360 AISC 370 104
7, =080 1,=0.70 08
When oP./P, <05 . a2
=10 W= 'E o) 04
When aP./P, >0.5 1.0+ 0,002, ?‘(‘;] 02
T =4(a P/ Py )[1-(a B/ Py)] ’ ol

o 0 02 04 06 08 10 12
where
a = 1.0 (LRFD); a =1.6 (ASD) PIP,
P, = required axial compressive strength using LRFD or ASD load
combinations, kips
P,s= cross-section compressive strength, kips

==== Auslenitic stainless steel
— — Duplex stainless steel
—— Carbon steel

n.y= auxiliary coefficient (depends on the alloy family)
112
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Appendix 1 — Design by Advanced Analysis

The appendix is organized as follows:

1.1 General Requirements
[1.2 Design by Elastic Analysis |
1.3 Design by Inelastic Analysis

given in Appendix 2.

The strength of the member can be determined using the CSM design rules

Appendix 1 — Design by Advanced Analysis

The appendix is organized as follows:

1.1 General Requirements
[1.2 Design by Elastic Analysis |
1.3 Design by Inelastic Analysis

Only applicable to doubly symmetric m
box sections, unless evidence is provid
member types. Structural

Stainless Steel

B, and

to other

Copyright © 2022
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Appendix 1 — Design by Advanced Analysis

The appendix is organized as follows:

1.1 General Requirements
1.2 Design by Elastic Analysis
[1.3 Design by Inelastic Analysis |

square and rectangular HSS, and box sections.

Only applicable to doubly symmetric I-shaped members,

29
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Appendix 1 — Design by Advanced Analysis Appendix 1 — Design by Advanced Analysis

Design by Inelastic Analysis Design by Inelastic Analysis

Load, P

Horizontal displacement, A

Appendix 1 — Design by Advanced Analysis Appendix 1 — Design by Advanced Analysis

Design by Inelastic Analysis

Design by Inelastic Analysis
CSM strain limits

CSM strain limits
& G & G
g & g &
where
When 2,< 0.68 F, = specified minimum yield stress, ksi (MPa) When A,< 0.68
€ 025 0.002 f = stress at outer compressive fiber, ksi (MPa) € 025 0.002
= 36 <A £eom= CSM strain limit = =Re o <A
&y ! &y e, =FJE &y ! &y
When 0.68 <2, < 1.00 % = local cross-section slenderness When 0.68 <2, < 1.00
5
P = . Structural
fom _[; 0222} 1 +70'002(I/F") Fu o (10222 1 +70'002(I/F") Stainless Steel
€y W05 03 g, F,, = elastic local buckling stress of full cross section, ksi (MPa) €y W05 103 €y Fy s bs section, ksi (MPa)
A = upper bound strain limit with a recommended value of 15 steet
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Appendix 4 — Structural Design for Fire Conditions

The appendix is organized as follows:

4.2. Structural Design for Fire Conditions by Analysis |

4.3. Design by Qualification Testing

Appendix 4

The scope of the appendix has been reduced because
composite members are not covered in AISC 370

Stainless steel offshore escape tunnel
© Booth Industries

121 122
Appendix 4 — Structural Design for Fire Conditions Appendix 4 — Structural Design for Fire Conditions
4.2.Structural Design for Fire Conditions by Analysis 4.2.Structural Design for Fire Conditions by Analysis
o ) Deterioration of strength and stiffness at elevated temperatures
Coefficient of Thermal Elongation
For carbon steel: 7.8x10-6 /°F Austenitic 2:::: :I zzﬁzggngggz Stiffness reduction coefficient, kg Strength reduction coefficient, k,
" and $32100
For austenitic stainless steel: 11x107/°F (41% larger than for carbon steel) i e e
Duplex Group lll:  §32202 and $32304 i,
For duplex stainless steel: 9.0x107¢ /°F (15% larger than for carbon steel) Group IV: $32003, $32101, -

$§32205 and S82441

123

124
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Appendix 7 — Modeling of Material Behavior

The appendix is organized as follows:

7.1. Material Behavior at Ambient Temperature
7.2. Material Behavior at Elevated Temperatures

Appendix 7

125

126

S
Appendix 7 — Modeling of Material Behavior ummary

« Structural performance is similar to carbon steel but some

7.1. Material Behavior at Ambient Temperature Ramberg-Osgood modifications needed due to the non-linear stress-strain
Material Model curve.
Stress-Strain Behavior ) . )
/En) » Scope and contents in AISC 370 is aligned to those in AISC
For f<F, - 360.
r 7Y : » AISC 360 should not be used for the design of stainless steel
£:E+O'002(ij members that are outside the scope of AISC 370.
For F,<f<F,

Slisiny'e ol 19 May: Jason Provines and Benjamin Baer

3:04002+%+%+[% -0.002-%-%](2 ’1;*‘ ] ﬁ + Connections
w v w—Fy W EEK » Fabrication
et » Code of Standard Practice

127 128
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CEU / PDH Certificates

For those participating at their own connection...

* Reporting attendance is not necessary.
* Certificates will be issued based on AISC’s attendance record.

* You will be receiving certificates via email from registration@aisc.org.

AISC | Questions?

CEU / PDH Certificates 3-Session Registrants
For those participating at one connection with a group... CEU / PDH Certificates
* Main registrant will report attendance via an online form. (The link will be One certificate will be issued at the conclusion of the course.

provided in an email from registration@aisc.org.)

e Username: Same as AISC website username.
* Password: Same as AISC website password.

* Once attendance has been reported, each group member will be receiving

certificates via email from registration@aisc.org. v
marter.

Stronger.
~/ : Steel.
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3-Session Registrants
Attendance and PDH Certificates

* You have two options to receive credit for each session.
* Option 1: Watch the live session.
e Option 2: Watch the recording and pass the associated quiz.

Videos and Quizzes

email will be sent from webinars@aisc.org.)
e Quiz scores are displayed in the Course Resources table.

Distribution of Certificates
* All certificates will be issued after the course is completed.

* For each session, find access within two business days after the live air date. (An

: Smarter.

3-Session Registrants

Course Resources

Access to video recordings and quizzes can be found on your AISC account.

Stronger.
: Steel.

AWARDS AND COMPETITIONS TECHNICAL RESOURCES.

DON'T HAVE AN ACCOUNT?

USERNAME
My AISC allows you to access
Enter your username Engineering journal articles and
Design Guides you have
PASSWORD downloaded from the bookstore.

Enter your password
REGISTER NOW

Remember Me

R Forgot Username? Forgot

* Only the registrant will receive a certificate for the course. Stronger.
: Steel.
3-Session Registrants
Course Resources
Go to www.aisc.org and sign in.
PUBLICATIONS  STEEL SOLUTIONS CENTER

3-Session Registrants
Course Resources
Go to www.aisc.org and sign in.

IN THIS SECTION MyAISC

MY PROFILE

Pownloa Jpdate your contact and address information,
EDIT PROFILE

MY PURCHASED DOWNLOADS

ess articles and documents that you have purchased.

VIEW DOWNLOADS

MY COURSE RESOURCES

VIEW RESOURCES
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3-Session Registrants

Course Resources

AISC > MYACCOUNT > COURSE RESOURCES

Course Resources

Structural Stainless Steel
Session 2: Design

AISC | Thank you

3-Session Registrants

Course Resources

AISC > MYACCOUNT > COURSE RESOURCES > DESIGN OF FACADE ATTACHMENTS PACKAGE RESOURCES

Design of Facade Attachments
4-SESSION PACKAGE RESOURCES

=
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