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There’s always a solution in steel.
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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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Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial:

(888) 378-4398 Passcode: 709758
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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: 709758
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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 Course Description

Seismic Design for Non-West Coast Engineers — Part 2
Copyright Materials August 17, 2017

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. Thlsmtroductory, two-part webinar will address basic COﬂCEptS of

seismic design.
© The American Institute of Steel Construction 2017

The information presented herein is based on recognized engineering principles and is for general Part 2 of the webinar will focus on the performance of steel
information only. While it is believed to be accurate, this information should not be applied to any structures in past earthquakes, Computing earthquake loads
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. using the equivalent lateral force method, basic concepts on

detailing of steel to achieve ductile response, options for
structural steel lateral force resisting systems, and an overview of
the AISC Seismic Provisions.

Learning Objectives

¢ Describe the performance of steel systems in past earthquakes . . .
P Y P a Seismic Design for Non-West Coast

¢ |dentify steps to determine seismic forces by ASCE 7 .
ystep Y Engineers — Part 2

¢ |dentify key features of steel seismic force resisting systems
¢ Locate additional seismic design references

Presented by

Michael D. Engelhardt, PhD, PE
Professor

The University of Texas at Austin
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August 17, 2017 Part 2
| Seismic Design for Non-West Coast Engineers | Seismic Design for Non-West Coast Engineers
Part 1 (August 10, 2017) Part 2 (August 17, 2017)
* Causes, Location, and Impact of Earthquakes * Steel Structures: Performanc
* EQ Forces on Buildings * EQ Resistant Design per ASCE 7-10
 Overall Philosophy and Approach for EQ- * Structural Steel Seismic Force-Resisting
Resistant Design Systems in the AISC Seismic Provisions
* Role of Ductility in EQ-Resistant Design * References for Further Learning

Earthquake Fatalities....Causes 1985 MexlcolCItVESR B :

19001949 Share of 795000 fatalities 1950-1999 Share of 700000 fatalities

Other causes
Landslides

Other causes

Collapse of masonry
i buildings Landslides
Fire following

earthquake Collapse of masonry

buildings

earthquake

Collapse of RC

Collapse of RC
buildings

huildings
Collapse of

timber buildings Collapse of timber

buildings

= Source:  "Earthquake Protection,” 2nd Ed.
Andrew Coburn and Robin Spence, Wiley, 2002
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| 1994 Northridge EQ |
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1995 Kobe EQ
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&
- ‘@i Photos courtesy of Charles Clifton, University of Auckland

s
@i Photos courtesy of Charles Clifton, University of Auckland
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Seismic Resistant Design | Seismic Design for Non-West Coast Engineers |
Key Elements:
Part 2 (August 17, 2017)
General Seismic Design Requirements e Steel Structures: Performance in Past EQs

and Required Lateral Strength and Stiffness

Specified by ASCE 7-10: * EQ Resistant Design per
Minimum Design Loads for Buildings and Other Structures

ﬁ * Structural Steel Seismic Force-Resisting
Systems in the AISC Seismic Provisions

Ductile Detailing Requirements
* References for Further Learning
For steel structures: Specified by AISC 341-10:

Seismic Provisions for Structural Steel Buildings

26

e

ASCE 7-10

Seismic Design Requirements depend on the:

Seismic Design Category (SDC)

ASCE 7-10

SDCs: Increasing seismic risk

and

Increasingly stringent
seismic design and
detailing requirements

J@-‘% 28
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To Determine the Seismic Design Category (ASCE 7-10):

Determine Risk Category

v

Determine Sg and S,
Sg = spectral response acceleration for maximum considered earthquake at short periods
S, = spectral response acceleration for maximum considered earthquake at 1-sec period
Depends on: S, and S, are read from maps (or from USGS website)

Seismic Design Category (SDC)

Determine Site Class

v

Determine Syc and Sy,
Spectral response accelerations for maximum considered earthquake

b S°|I condltlons adjusted for the Site Class;
Sws = Fa Ss Swi=F S,

* Importance of Structure ¥
Determine Sps and Sp,;

Design spectral response accelerations
Sps = 2/3 X Sys Spy = 2/3 X Sy

* Geographic Location

29 30
Table 1.5-1 Risk Category of Buildings and Other Structures for Flood, Wind, Snow, Earthquake,
s Ice Loads Table 1.5-2 Importance Factors by Risk Category of Buildings and Other Structures for Snow, Ice, and
i i Earthquake Loads®
Use or Occupancy of Buildings and Structures Risk Catepory
Buildings and other struciures that represent a low risk to haman life in the event of failure I Snow Importance Ice Importance lee Importance Seismic Importanoe
Factor, Factor—Thickness, Factor—Wind, Factor,
All buildings and other structures except those listed in Risk Categories 1, 111, and IV
i I L 1
Buildings and other structures, (e failure of wiich could pose a substantial risk to husman life 0.80 0.80 1.00 100
sther structires, nol i 1.00 1.00 1.00 100
andfor mass dis 3
110 1.25 100 135
tances as hazardous fuels, hazardous 1.20 1.25 1.00 \ 190 -}
xplosive substances where i ity
RIS e e e ‘4 St "The component importance factor, 7. applicable to carthquake loads, is not included in this table because it is dependent on the imponance of
the individual componeat rather than that of the building s a whole, or its oceupancy. Refer to Section 13,13
il other structures d o s essential facilities. v
and other structures, lure of which could pose a substantial hazard to the community.

il other structare: Aluding, but ot | 1 to, facilities that man ure, process, handle, store,
the antherity having jurisdiction to be dngerous to the public if released and is sufficient to pose a threat to
the public if released * « =

il other structare

31 32
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Map for Sq

Generalized Shape of Smoothed Elastic Response Spectrum

Seismic Hazard Maps

® Interactive program available from USGS website.
- Seismic design values for buildings
- Input longitude and latitude at site
- Output Sgand S,

® http://earthquake.usgs.gov/hazards/designmaps/

®

S

Source: FEMA P-749 3
=
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Site Classification per ASCE 7-10 Adjust Response Spectrum for Site Effects

@11 Site C SMS = Fa Ss

Site Class \ v, Nor N, 5,

A Hard rck NA NA
B : NA NA Table 11.4-1 Site Coefficient, F,
- dense soil and Soft ricl =50 >2,000 psf
'_ | 1510 50 1,000 to 2,000 paf Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral Response Acceleration
it clay soil <15 <1,000 psf Parameter at $hort Period
Any profile with more than 10 ft of soil having the following characteristics:
Plasticity index PI > 20, Site Class 5:20.25 5:=05 5:=075 S:=10 S:21.25
i 3 i) = (¥%
IRkt e Aop < 0P x 0% m 0 o o8
e e B 1.0 1.0 1.0 1.0 1.0
F. Boils requiring site response analysis See Section 20.3.1 C 1.2 1.2 1.1 1.0 1.0
in accordance with Section 21 1 D 1.6 14 1.2 1.1 1.0
E 25 1.7 1.2 0.9 0.9
F See Section 11.4.7
Note: Use straight-line interpolation for intermediate values of 5.
%'i
5
37 u/ 38
byt
. . . . .
Adjust Response Spectrum for Site Effects Determine Design Spectral Accelerations

Sui=F,S;

2
SDS §SMS
2
3

Table 11.4-2 Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCE;) Spectral Response Acceleration
Parameter at 1-s Period

A 0% 08 08 08 08 S I S
B 1.0 1.0 1.0 1.0 1.0 D 1 - M 1

Site Class 5 =01 5 =02 5 =03 5,=04 5205
C 1.7 L& 1.5 14 1.3
D 24 20 18 1.6 1.5
E 35 32 28 24 24
F See Section 11.4.7

Mote: Use straight-line interpolation for intermediate values of 5.

g@ 39 J@E‘% 40
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Part 2
Determine Seismic Category Determine Seismic Category
Table 11.6-1 Seismic Design Category Based on Table 11.6-2 Seismic Design Category Based on
Short Period Response Acceleration Parameter 1-S Period Response Acceleration Parameter
Risk Category Risk Category
Value of Sy TorlIl or ITI v Value of §;, LorIlorlll v
Spe< 0.167 A A Spp < 0.067 A A
0.167 €855, <« 0.33 B C 0.067 <85 <0133 B C
0.33 < 8,5 < 0.50 e D 0.133 <55, <020 & D
0.50 < Spe D D 0.20 <5y, D D
For Risk Category |, Il, or Ill: S, > 0.75g SDC=E
For Risk Category IV: 5,20.75¢g SDC=F
41 42
A N —— e 0 o _ o
| Example: Site in Santa Clarita, California s Example: Site in Santa Clarita, California
: gﬁf £ f ‘f?h;;" = - = /AN * Low rise office building
§ - gnfl. e & . ot P o ] * Risk Category Il
%‘ b + A A * Assume Site Class D (Stiff Soil)
X AVEE Rty W Per ASCE7-10: | S, =2.90g 5,=091g
=i L e F,=1.0 F,=15 (Site Class D)
¥, & & i L S -
e . Suags d Siys=1.0x2.90g=2.90g S,,;=1.5x0.91g=1.37g
i Sps =1(2/3) x2.90g = 1.93g S, = (2/3) x 1.37g = 0.91g
: [S,=1.93¢ S,;=091g |
m—————" ‘1,"e" |$eismic Design Category =E |

43

a4
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| Example: Site in Memphis, Tennessee

74 ia -
¥ a . 2.

% B \

&0 =
s :
)
15, ik Adjwtod Mbesimman Cmdorvil i opuak (MCEy | Grand dation Parasseirs e e
s Uid St B 0.3  Sposiral Respes Avcsleration (5 ofCrthad Dspingl. i Chas 1L

FIGURE 32 o0

Example: Site in Memphis, Tennessee

* Low rise office building
¢ Risk Category Il
¢ Assume Site Class D (Stiff Soil)

Per ASCE 7-10: S, =0.87g 5,=031g

F,=1.15 F,=1.78  (Site Class D)
Sys=1.15x0.87g = 1.01g S,,, = 1.78 x 0.31g = 0.55g

Sps = (2/3) x 1.01g = 0.67g S, = (2/3) x 0.55g = 0.37g

[S,5=0.67¢ $,,=037g |

|$eismic Design Category =D |

46

Examples of Elastic Design Response Spectra (per ASCE7-10)

25

w

nta Clarita California

H-Eirehou
1atl-Firen

/7/

o

Spectral Acceleration (g)

Period of Structur:

e (sec)

><emphis, Tennessee (near Graceland)
05 |/ \ e
\ \\\
—
0
0 0.5 1 1.5 2 2.5 3 3.5

a7
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Seismic Design Requirements depend on the:

Seismic Design Category (SDC)

Minimal seismic design
SDCs: A requirements
B Relatively simple
C approaches possible
D
"High level" seismic design
E required
F

Part 2
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Analysis Options per ASCE 7-10

Equivalent Lateral Force Method
Modal Response Spectrum Analysis
Seismic Response History Analysis

- Linear
- Nonlinear

49

Seismic Design for Non-West Coast Engineers

Analysis Options per ASCE 7-10

Table 12.6-1 Permitted Analytical Procedures

Seismic Equivalent Lateral Modal Response Seismic Response
Design Force Analysis, Spectrum Analysis, History Procedures,
Category Structural Characteristics Section 12.8° Section 12.9° Chapter 16*
B,C All structures P P P
D,EF Risk Category I or 11 buildings not exceeding 2 P P P

sories above he base

Stroctures of light frame constraction P P P

Stroctures with no structural iregularities and not P P P

exceeding 160 fi in structural height

Structures exceeding 160 [t in structural height 3 13 P

with no straciural irregularities and with T < 3.5T,

Stroctures nol exceeding 160 1 in structural P P P

height and having only horizontal irregularities of

Ty 4, or 5 in Table 12.3-1 or vertical

imegularities of Type 4, 5a, or 5bin Table 12.3-2

All other structures NP P P
"P. Permitted; NP: Not Pemmitted; T, = £,,/5;

Equivalent Lateral Force Method

pE—— Treat EQ effects as a
static lateral load
[———2
S
=>
=

Copyright © 2017
American Institute of Steel Construction

Modal Response Spectrum Analysis

e

Spectral Acceleration (g)

Elastic Design Response Spectrum
A
o

Period of Structure (sec)

L1
Mode 1 Mode 2 Moda 3 Mode 4
Frequency: 0.27 Hz Frequency: 080 Hz Frquancy: 142 Hz Frecuency: 2,12 Hz
Peiod: ams Pariod: 1258 : 0fs Period: 0478
F i T92% F ion: 13.8% F 54% F 1.5%

Source: AISC Seismic Design Manual 52

Part 2
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Seismic Response History Analysis

(8)

Ground Acceleration

Seismic Response History Analysis

Equivalent Lateral Force Method

\"

=C,W

V=

W=

Cs=

total design lateral
force or shear at
base of structure

effective seismic
weight of building

seismic response
coefficient

,ﬂﬂﬂﬂﬂv

Copyright © 2017
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R
h=
e
A
“H
He
e
e
he
e
e
A

V=Cc,w
C. = SDS < —

R
T [/J forT<T,

forT >T,

Sps = design spectral
acceleration at
short periods

Sp, = design spectral
acceleration at
1-second period

I, = importance factor
T = fundamental period of building

T, = long period transition period

R = response modification coefficient

Part 2
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Example:

e 7 story steel office building
* Risk CategoryIl: I,=1.0

e T=0.7 sec
Location: Santa Clarita, California (near Newhall Firehouse)
C = SoiTy
: TZ[BJ S,s=1.93g
Ie
Sp;=0.91g
T, =8sec
s : T
Location: Santa Clarita
C.xR Example:
2.5
e 7 story steel office building
, * Risk Categoryll: I,=1.0
)\ e T=0.7 sec
V = %W
113;5 Location: Memphis, Tennessee (near Graceland)
C=%
1 \ Sps =0.67¢g
\ S,; =0.37g
0.5
\\\ T, =12 sec
° 0 1 2 3 a4 5

T (sec)

Copyright © 2017
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Location: Memphis

C xR Example:
S
1 A
09 e 7 story steel office building
os * Risk CategoryIl: I,=1.0
o \ 0_53W * T=0.7 sec
0.6 \ R
. _053 Location: Santa Clarita, California
=R 0s \
1.3
04 \\ V =—W
\. R
0.3
0.2 \\
o — Location: Memphis, Tennessee
> 0.53
° 0 1 2 3 4 5 V = TW
0.7 sec T (Sec) =3
Example:
R factors for Selected Steel Systems (ASCE 7-10): tXampre:
» 7 story steel office building
SMF (Special Moment Resisting Frames): R=8 * Risk Category I: le =10
IMF (Intermediate Moment Resisting Frames): R=4.5 * T=0.7sec
) » » System designed and detailed as a
OMF  (Ordinary Moment Resisting Frames): R=3.5 .
Special Moment Frame (SMF): R=8
EBF (Eccentrically Braced Frames): R=8
SCBF  (Special Concentrically Braced Frames): R=6 m Santa Clarlta, California
OCBF  (Ordinary Concentrically Braced Frames): R=3.25 1.3 1.3
V=—W=—W=0.16W
BRBF  (Buckling Restrained Braced Frame): R=8 R 8
SPSW (Special Plate Shear Walls): R=7

Location: Memphis, Tennessee

Undetailed Steel Systems in
Seismic Design Categories B or C R=3 0.53 0.53
(AISC Seismic Provisions not needed) V = R W = 3 W =0.066 W
64

Copyright © 2017
American Institute of Steel Construction 16
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Seismic Resistant Design
Key Elements:

General Seismic Design Requirements
and required Lateral Strength and Stiffness
Specified by ASCE 7-10:

Minimum Design Loads for Buildings and Other Structures

]
T

Ductile Detailing Requirements

For steel structures: Specified by AISC 341-10:
eismic Provisions for Structural Steel Buildings

Seismic Design for Non-West Coast Engineers

| Seismic Design for Non-West Coast Engineers |

Part 2 (August 17, 2017)
¢ Steel Structures: Performance in Past EQs

* EQ Resistant Design per ASCE 7-10

e Structural Steel Seismic Force-Resisting
Systems in the AISC Seismic Provisions

* References for Further Learning

s ons for
= jsions
gaisn\l{'. Pl’o"

AISC 341-10
aAines
" steel Building
Su—lm:l.\lf",l & .

Free download at www.aisc.org

......
........

Copyright © 2017
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Failure =

Fracture
or

Instability

v

17
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Developing Ductile Behavior — Capacity Design: Seismic Force-Resisting Systems
for Steel Buildings in AISC 341-10

® Choose frame elements ("fuses") that will yield in an
earthquake; e.g. beams in moment resisting frames,
braces in concentrically braced frames, links in * Moment Resisting Frames
eccentrically braced frames, etc.
* Concentrically Braced Frames
® Detail "fuses" to sustain large inelastic deformations prior
to the onset of fracture or instability (i.e. detail fuses for ¢ Eccentrically Braced Frames
ductility).
* Buckling Restrained Braced Frames
® Design all other frame elements to be stronger than the
fuses, i.e. design all other frame elements to develop the * Special Plate Shear Walls
plastic capacity of the fuses.

MOMENT RESISTING FRAMES (SMF, IMF, OMF)

Seismic Force-Resisting Frames

Beams and columns with moment resisting connections; resist
lateral forces by flexure and shear in beams and columns - i.e. by
frame action.

Develop ductility primarily by flexural yielding of the beams.

Advantages

« Architectural Versatility
+ High Ductility and Safety

Disadvantages
* Low Elastic Stiffness

Plan View of Typical Steel Building

Copyright © 2017
American Institute of Steel Construction 18
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) Moment Resisting Frame ; ) -
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Inelastic Response
of a Steel Moment
Resisting Frame

@

s

Seismic Design for Non-West Coast Engineers

Types of CBFs

Concentrically Braced Frames (SCBF, OCBF)

Beams, columns and braces arranged to form a vertical truss.

Resist lateral earthquake forces by truss action.

Develop ductility through inelastic action in braces.

- braces yield in tension
- braces buckle in compression

Advantages
- high elastic stiffness

Disadvantages

- less ductile than other systems (SMFs, EBFs, BRBFs)
@ - reduced architectural versatility

b, A

78

/\

Single Diagonal Inverted V- Bracing V- Bracing

7 . . -
@, X- Bracing Two Story X- Bracing

Copyright © 2017
American Institute of Steel Construction

80

Part 2
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Inelastic Response of CBFs under Earthquake Loading

)

81 {m 82

e

Tension Brace: Yields Compression Brace: Buckles Compression Brace Tension Brace (previously in

(previously in tension): compression): Yields
Buckles
Columns and beams: remain essentially elastic
o o ) ) )
g@} 5@‘3 Columns and beams: remain essentially elastic
83 84

MEV MEV

Copyright © 2017
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Eccentrically Braced Frames (EBFs)

+ Framing system with beam, columns and braces. At least one end of
every brace is connected to isolate a segment of the beam called a
link.

* Resist lateral load through a combination of frame action and truss
action. EBFs can be viewed as a hybrid system between moment
frames and concentrically braced frames.

« Develop ductility through inelastic action in the links.

+ EBFs can supply high levels of ductility (similar to MRFs), but can
also provide high levels of elastic stiffness (similar to CBFs)

86

Some possible bracing arrangement for EBFS

87

Copyright © 2017
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Inelastic Response of EBFs

o | i —

= =
mn 4

-
@
b ", 92

Copyright © 2017
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Part 2

93

Buckling-Restrained Braced Frames (BRBFs)

compression yielding) in BRBs.

* System combines high stiffness with high ductility.

Buckling-Restrained Brace

95

Copyright © 2017
American Institute of Steel Construction

Buckling-
* Type of concentrically braced frame. Restrained Brace:
= S > ¢
* Beams, columns and braces arranged to form a vertical truss. +
Resist lateral earthquake forces by truss action. Casing
*  Special type of brace members used: Buckling-Restrained
Braces (BRBs). BRBS yield both in tension and compression l
- no buckling !!
* Develop ductility through inelastic action (cyclic tension and —_— m

Steel Core

24
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Buckling-Restrained Brace

»

s

Buckling-
Restrained Brace:
[ecece | mooooos | Steel Core
+
< Casing
Casing Steel Core
Steel jacket
Mortar
Debonding material
Section A-A

97

Buckling-Restrained Brace

P P
— 2 R - —
Steel core resists entire axial force P
Casing is debonded from steel core

- casing does not resist axial force P
- flexural stiffness of casing restrains buckling of core

98

Bracing Configurations for BRBFs

1 VN

Single Diagonal Inverted V- Bracing

/N

Two Story X- Bracing

X- Bracing

=

V- Bracing

99

Copyright © 2017
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Seismic Design for Non-West Coast Engineers

Tension Brace: Yields

Columns and beams: remain essentially elastic

Compression Brace: Yields

103

Inelastic Response of BRBFs under Earthquake Loading

= /N

102

Copyright © 2017
American Institute of Steel Construction

Compression Brace: Yields Tension Brace: Yields

Columns and beams: remain essentially elastic

104

Part 2
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Special Plate Shear Walls (SPSW)

* Assemblage of consisting of rigid frame, infilled with thin
steel plates.

* Under lateral load, system behaves similar to a plate girder.
Wall plate buckles under diagonal compression and forms
tension field.

* Develop ductility through tension yielding of wall plate along
diagonal tension field.

* System combines high stiffness with high ductility.

o
¢)
bt 105 106

Inelastic Response of a SPSW

Development of
tension diagonals

Shear buckling

P
‘@i 108

Copyright © 2017
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AISC 341-10

b SR
%msmu'. l'f()\"l‘) ons i()f
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Seismic Design for Non-West Coast Engineers

Part 2 (August 17, 2017)

e Steel Structures: Performance in Past EQs

* EQ Resistant Design per ASCE 7-10

e Structural Steel Seismic Force-Resisting
Systems in the AISC Seismic Provisions

Copyright © 2017
American Institute of Steel Construction

Seismic Design for Non-West Coast Engineers

2010 AISC Seismic Provisions for Structural Steel Buildings

Symbols

Glossary

General Requirements

General Design Requirements

Analysis

General Member and Connection Design Requirements
Moment Frame Systems

Braced Frames and Shear-Wall Systems

Composite Moment Frame Systems

I oG mmoo w >

Composite Braced Frame and Shear-Wall Systems

Fabrication and Erection

Quality Control and Quality Assurance

4
~

Prequalification and Cyclic Qualification Testing Provisions

Some References for Further Learning

* Basic text on structural dynamics
“Dynamics of Structures; Theory and
Applications to Earthquake Engineering”

Anil Chopra, 2011

“Dynamics of Structures”
Ray Clough and Joseph Penzien, 2010

* Text on Seismic Design of Steel Structures

“Ductile Design of Steel Structures”
Michel Bruneau, Chia-Ming Uang, Rafael Sabelli, 2011

Part 2
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Earthquake-Resistant
Design Concepts

An Infroduction lo the NEHRP Recommended Seismic

Shuctures

NEHRP Recommended
Seismic Provisions

for New Buildings and Other Struciures

FEMA P-750 / 2009 Edirion

¥ FEMA N C

FEMA P-749

FEMA P-750

Seismic Design for Non-West Coast Engineers

NEHRP Seismic Design Technical Briefs

http://www.nehrp.gov/library/techbriefs.htm

e Tech Brief No. 2

Seismic Design of Steel Special Moment Frames:

A Guide for Practicing Engineers

¢ Tech Brief No. 4

Nonlinear Structural Analysis For Seismic Design:

A Guide for Practicing Engineers

¢ Tech Brief No. 5

Seismic Design of Composite Steel Deck and Concrete-filled
Diaphragms: A Guide for Practicing Engineers

e Tech Brief No. 8

Seismic Design of Steel Special Concentrically Braced Frame
Systems: A Guide for Practicing Engineers

e Tech Brief No. 11

e

l@ﬂ;} Seismic Design of Steel Buckling Restrained Braced Frames

NEHRP Ra,-comm:ud(d
Seismic Provisions

& e

2009 NEHRP Recommended
Seismic Provisions:
Design Examples

FEMA P-751 / September 2012

¥ FEMA (@

FEMA P-751
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AISC Teaching Aid

- aons for
e
Seism

Teaching Principles of Seismic Resistant Design

Prequalificd Conpect:
aildings Boaxi : m'cuons‘ for
Slruc““a" steet B Stlt]-:ﬂ:l and Intermediate
of Steel Building Structures

A l'.om_em Frames for
Seismic Applications

Inchuking Supplemen No, |

www.aisc.org

v

For Faculty and Students

Teaching Aids

AMERICAN iy,

TUTE 08 sty ¢
e it Wk D, sy oL TION
Chicegn, (e 5

AISC 341-10
AR
{@5 Free download at www.aisc.org

AISC 358-10

2000
WS 01 01BN
— | A Ameican Hatianal Standard

|

| structural
| welding Code—
| geismic

| Supplement

| s

-

5)

MEV

Additional Key Reference: “Structural Welding Code — Seismic Supplement.” AWS D1.8-2009
P
@

3rd Edition — Keyed to AISC
341-16 and AISC358-16:
coming Summer 2018
® g
119 N 120
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| Seismic Design for Non-West Coast Engineers | Question 1

Pa rt 2 (AUgUSt 17, 2017) The Seismic Design Category (SDC) assigned to a building depends

on:

 Steel Structures: Performance in Past EQs
a) geographic location of the building with the U.S.
b) soil conditions at the site of the building

* EQ Resistant Design per ASCE 7-10 ¢) importance of the building

d) all of the above

* Structural Steel Seismic Force-Resisting

Systems in the AISC Seismic Provisions

* References for Further Learning

Question 2 PDH Certificates

True or False: In a steel Special Concentrically Braced Frame (SCBF), Within 2 busi d
the design intent of AISC 341 is that the braces are the weakest ithin usiness days...
structural element in the system.

¢ You will receive an email on how to report attendance from:

a) True ) ' i
b) False registration@aisc.org.
¢ Be on the lookout: Check your spam filter! Check your junk
folder!

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

Thank You

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.

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