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

September 10, 2020

AISC Live Webinars

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

Today’s audio will be broadcast through the internet. Please be sure to turn
up the volume on your speakers.

Please type any questions or comments in the Q&A window.
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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 AlA 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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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.
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AISC Live Webinars

Course Description

Erection Engineering of Low-Rise Buildings
September 10, 2020

Modern steel high-rise structures continue to push boundaries related to height, aspect ratio, and
complexity of gravity and lateral systems. This, coupled with the desire to build higher and faster,
creates increasingly common challenges for erection engineers. Pushing erection ahead of OSHA
limits, generating and resisting wind and seismic demands on unclad steel skeletons, and tying
tower cranes to slender and partially-completed systems require unique engineering solutions. In
this webinar we will explore these challenges and describe approaches that can facilitate
constructing today’s high-rise steel structures.

: Smarter.
: Stronger.
: Steel.

AISC Live Webinars

Learning Objectives

*  Describe how to treat seismic loads during construction.

*  List several sources of temporary support for high-rise building stories where complete lateral
systems and diaphragms have yet to be installed.

*  Explain how high-rise building deformation can vary over the course of construction and
identify strategies for erecting buildings within acceptable tolerances.

Identify several approaches for bracing tower cranes against all-steel high-rise buildings.
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Steel Erection: Engineering and Execution

Session 3: Erection Engineering of High-Rise Buildings
September 10, 2020

Timothy Nelson, S.E.
Associate Principal
Degenkolb Engineers
San Francisco, California

: Smarter.
‘ Degenkolb | : Stronger.
- ~ : Steel.
Three-Part Webinar Series
» The Erector’s Perspective Aug. 27
« Erection Engineering of Low-Rise Buildings Sept. 3
» Erection Engineering of High-Rise Buildings Sept. 10
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Trends in Erection of Steel High-Rise Structures

* No concrete core

* Delayed lateral systems

* Going higher/faster

* Large tower crane demands

* Increased complexity

* Slender and tolerance-sensitive

* Responsibility shift from SEOR to Erector

181 Fremont, San Francisco
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Presentation Topics

1.
2.
3.
4.
5.

Demands During Construction

Structural Complexity and Tolerances
Pushing Height Limits During Construction
Erection Aids and Lifting Lugs

Tower Cranes

11

Topic # 1

Demands During Construction
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AISC Code of Standard Practice

7.10.3. Based upon the information provided in accordance with Sections 7.10.1 and
7.10.2, the erector shall determine, furnish and install all temporary supports, such
as temporary guys, beams, falsework, cribbing or other elements required for the
erection operation. These temporary supports shall be sufficient to secure the bare
structural steel framing or any portion thereof against loads that are likely to be
encountered during erection, including those due to wind and those that result from
erection operations.

The erector need not consider loads during erection that result from the perform-
ance of work by, or the acts of, others, except as specifically identified by the owner’s
designated representatives for design and construction, nor those that are unpre-
dictable, such as loads due to hurricane, tornado, earthquake, explosion or collision.

Temporary supports that are required during or after the erection of the structural
steel frame for the support of loads caused by non-structural steel elements, includ-
ing cladding, interior partitions and other such elements that will induce or transmit
loads to the structural steel frame during or after erection, shall be the responsibility
of others.

. From: AISC Code of Standard Practice (COSP) for Steel Buildings and Bridges, June 15, 2016

Wind Demands During Construction

Copyright © 2020
American Institute of Steel Construction




AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

Trussed Tower Analogy (Unclad Structure)

* Loads applied to exposed surfaces
(beams, columns, braces)

* Reduced wind velocity per ASCE 37
* Shielding reductions
* Possibility of significant loads

— Bi-directional effects

Shapiro & Shapiro (2011)

Trussed Tower Analogy

Determination of Wind Velocity
‘q,” Equation 29.3-1, ASCE 7-10

q, = 0.00256 K.K_K,V* (Ib/ft*)
[In SI: ¢, = 0.613 K.KK,V? (N/m?); V in m/s]
Reduction in ‘V’
Section 6.2.1, ASCE 37-14

Construction Period Factor

Less than six weeks 0.75

Application of Load S u
Equation 29.5-1, ASCE 7-10

Shielding Reduction F = q:GCjA_f (Ib) (N)
Section 6.2.2, ASCE 37-14
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Shielding References

i

Wind Loads for
Petrochemical and
Other Industrial Facilities

Wind Case Study

All-Steel High Rise

* Approx. 60 stories

* 13’-15' story heights

* Unclad condition (Trussed Tower)
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* ASCE 37-14
* AISCDG 10
* ASCE Wind Loads for Petrochemical - & 850"
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Wind Case Study

6.2.2 Frameworks without Cladding Structures shall

ASC E 3 7— 14 resist the effect of wind acting upon successive unenclosed
components,

Treatment of staging. shoring, and falsework with a

regular rectangular plan as trussed towers in accordance

with ASCE/SEI 7-10 shall be permissible. Unless detailed

® Sl m p | e tO a p p |y analyses are performed to show that lower loads may be

used, no allowance shall be given for shielding of succes-

* Limited benefit of shielding

For unenclosed frames and structural elements, wind

° De pe n d | ng on rows Of bea ms. cou Id loads shall be cul_culmcd for each C]c!‘lh.‘l]!. Unless d_m:n?cd
Y2 analyses are performed, load reductions due to shielding

of elements in such structures with repetitive patlerns of

resultin a Iarger wind area than clad elements shall be as follows:

1. The loads on the first three rows of elements along

St ru Ct ure. the direction parallel to the wind shall not be reduced
for shielding.

. The loads on the fourth and subsequent rows shall be
permitied to be reduced by 15%.

. Wind load allowances shall be calculated for all
exposed interior partitions, walls. temporary enclo-
sures, \ig"\_ construction mater I\, and (:qlliplllt‘ﬂl
on or supported by the structure. These loads shall be
added to the loads on structural elements.

ra

w

Calculations shall be performed for each primary axis
of the structure. For each calculation. 50% of the wind load
calculated for the perpendicular direction shall be assumed
to act simultaneously.

Wind Case Study A

%

Shielding of multiple parallel elements can also be evalu- >/
ated using the following equation taken from DIN 1055
Actions on Structures—FPart 4: Wind Loads (DIN, 2005). See ;L

A I SC Des'gn G u |d e 10 Figures 2-1 and 2-2. Note that the variables a, , and ! used

in these figures are in consistent units. The total factored

area, A, is determined using Equation 2-1:
3
A:[I+n+(n—2)n:]m 2-1) !

* More detailed evaluation of e <

. . A, = projected area of one element, in? Yy

S h | e | d I n g n‘ = illnll nu::bcrui :)zn‘u]lull elements %1

R M = stacking factor taken from Figure 2-2 1

[ ] Ba Sed O n SO| Id Ity a n d The stac factor, 1, is a function of the element spacing %

. to the element depth and a solidity ratio, ¢. ) ,‘l

spacing of frames P 4 I

* Larger shielding benefit
than ASCE 37-14

T Fig. 3.1 Parameters for Use
\ with Fg. 32

=

I .-
— 1

00 01 02

wds1.25 L6

00 01 02 03 04 05 06 07 08 09 10
9, solidity matio
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Wind Case Study

erection may control over clad structure

522  Frame Load Flan View OF Framsing

" e
For open frame structures, de- [—

Sy | Sy
sign wind forces for the main i 'y
wind force resisting system Hembadl Wi N | |
: Emzion . :
should be determined by the L i %

equation:

Fs=q.GCrA: (Eq.5.1a)

Cr= Cpy/e (Eq.5.2)

Force Coeffi

Chyg is the force coefficient for
the set of frames given in Fig-
ure 5.1, and & is the solidity

ratio calculated in accordance
with 5.2.4

cient on Gross Area, C,

ASCE Wind Loads for Petrochemical and Other Industrial Facilities

* Slightly simplified shielding based on frame solidity and bay spacing
* Allows for reduction due to solid flooring affecting wind flow
* Cautions there may be cases where wind load on buildingin _,,,

decking does not cause an in-
crease of the solid area of
5.2.4.1 beyond the inclusion
of the thickness of the deck.

Load-reducing effects of sol-

Frame Spacing Ratio, S/B=033

T ;/,, id flooring (not grating) may
T IBEERES QNP 0 be considered by adjusting the
‘ﬂi//://g wind load by up to the shiel-
- = ding factor Moo
P
. ":::éjf Moo =1-0.2 (A, / As) (5.4)
e where A/ Ag is the rutio of
] @ iF==  aninss ] A s
- / the projected area contributed
B e by horizontal beams (in the
= vertical windward plane) sup-
porting solid floors to the total
e oo ok projected solid area. This fac-

Solidity Ratio, tor should be applied to the
frame force coefficient.

The presence of flooring or |

21

Wind Case Study

AS/NZS 1170.2 (Australian / New Zealand Code)

* Similar to ASCE Petrochemical, based on
solidity of frames and spacing of frames

* Tabulated values in equations rather
than relying on figures

E2.3 Multiple open frames

For structures comprising a series of similar open frames in parallel, the aerodynamic shape
factors for the second and subsequent frames shall be taken as the aerodynamic shape
factors on the windward frame calculated as in Paragraph E2.2, multiplied by the shielding
factor (K,;) obtained from Table E2. The aerodynamic shape factor (C,) for the structure
shall be as follows:

Ciig = Chiga + ZKaCrig) ... E2(5)

Cper = acrodynamic shape factor for the first frame in the upwind direction, as
given in Paragraph E2.2

K. = shiclding factor for shiclded frames in multiple open-framed structures, as
given in Table E2

~
I

spacing ratio for parallel open frames, equal to the frame spacing (centre-to-
centre) on the projected frame width normal to the wind direction

TABLE E2
SHIELDING FACTORS (K,,) FOR MULTIPLE FRAMES

Angle of wind to [ spacing Shielding factors (K,.)
frames (6), " Effective solidity (5,)
degrees ratlo (4) -
0 0.1 0.2 03 04 05 07 1.0
<0.2 1.0 08 0.5 03 02 02 02 0.2
0.5 1.0 1.0 0.8 0.6 04 02 02 0.2
N 10 10 10 08 07 05 03 02 02
(wind normal to
frames) 2.0 10 10 09 07 06 04 02 02
4.0 1.0 1.0 10 08 07 06 04 0.2
28.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
<0.5 1.0 0.9 0.8 0.7 06 05 03 03
1.0 10 10 09 08 07 06 06 06
s 20 L0 10 10 L0 10 09 08 06
4.0 10 1.0 0.9 0.7 06 04 02 0.2
28.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

22
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Wind Case Study

Cranes & Derricks (Shapiro & Shapiro)

* Provides methods for evaluating mE= —

shielding of members or frames. ™ % 5
* Examples of how to apply each method = r———
 Applicable for towers of varying sizes % f" i«:

5EE8ER
EERZEE

€ = configuration coefficient

The force the wind exerts on an object can now be expressed r S TR . i R -
F = gAC 8 - o |
where F = force on surface which acts in direction of wind o8 = ~— -
q = static pressure at height h of chject 7 trame m:___ o
A = face area of object on which wind acts P am e h s
£

-C,fwrhduununnmﬂmdﬂul E

~Cﬂ,fwmmﬂuidwtiw1q_u!mtm aibra

= C, sin® # for wind at angle to object g
| € = force coefficient a8 given in Table 3.2 ) =
| m = cumulative effect of shielding on m identical equidistant g
chbiects

¢
3

sssssd

ExEEEE

B| BREEEE

nnnnn
=ltgtf et qiail-gt
5 = shielding coefficient as given in Fig. 3.8 L]

8 = ncute angle between wind and surface

23
Wind Case Study

Trussed Tower Wind Demands

Compared to ASCE 37 Non-Shielded Baseline
ethod | /s, e/

ASCE 37 91% 100%*

AISC DG10 52% 51%

ASCE Petrochemical 82% 105%

AS_NZS_1170.2 79% 63%

Cranes & Derricks 40% 85%

Average 69% 81%
_*Building geometry did not meet reduction criteria

Q

7 24
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Seismic Demands During Construction

25

Seismic Demands

ASCE 37-14 (Section 6.5)

Up to 80% reduction on S¢ & S, (i.e. 0.2 * S, 0.2 * S,)
* One-year construction duration
* F,/F, based on unreduced accelerations
* R=25
* Equivalent Lateral Force Procedure (ELF) or Response Spectrum Analysis
* While not mandated by Code of Standard Practice, very much a
consideration in certain seismic zones & situations.
* Judgement and discretion is necessary.

26
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Restmise  (oerrrciens - Desenwos Hovaumereres , Downrown S Franesseo

ASCE 7-10, isn Chresor I, Sire (s D

PAKAMEFER 048 Se Feeon 10 Sec Perion Rererence

Mewwep S S, = 150 Sy= 060 ASCE T Fis R 4 B3
Bsce 71 R0 G-02x802030  Si- 0Qx060 = 0.Ja ASCe 7 Secron 653
S”'E mot’,mmru Fa-,-.- ,.00 I‘; = /.SO Age 7—1’0 TM}B /M-l’vt Illf—a

ASCe 710 BN Y-l 412

Sire-Rewen S Sw=fF+S . SmaFixSt
= W03 2 1S0x0.13
=-0.30 =0.18
Desien S Ses = V5 Sns Soz« % Sma ASCE 70 EORS -3 +l4-
=% %030 - 0.8
= 0.a0 = O.la

fomoe G o+ ey Cn Sfggy] 2 i 0 Brni

= 0-30/ (as/m) = O-Ia/r(as/,) Ly F ‘R’ FACTOR

|§$ = 0.08 i 1Cg sO.USLT | 7

Topic # 2

Structural Complexity & Tolerances

28

Copyright © 2020
American Institute of Steel Construction




AISC Live Webinar Series
September 10, 2020

Steel Erection: Engineering and Execution
Session 3: Erection Engineering of High-Rise Buildings

Building Behavior During Steel Erection

—
—
181 Fremont
Model Courtesy of Arup 29
et C/2 E/W Displacement
[75mm] 3" 2 [50mm] 70000 &
500:00
36thFL. ]
5
Slope 1/16™
s | i
20hFL. ‘ g 4 f —8— FINAL /W POSITION
;) g
Plumb ‘ £ I d —&— CURRENT E/W
[50 mm] 2" 1+ (25 mm] = g POSITION
‘ E 300 ; —e—TOLERANCE
Elev. Varies -} 3
‘ § TOLERANCE
i 2 :
2 28
Slope = 500 a
1 Elev. Varies r_J
F |
|
1
[ \
[ Slope £ ! 4
[ Slope 555 i q
i %0 8o
200 <100 000 100 200
Envelope within which all Lateral Displacement (in)
working points must fall.
181 Fremont - AISC COSP 7.13
http://www.structuremag.org 30
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Approaches to Shoring

Mega-Truss Falsework — Kicked to Perimeter Shoring
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Topic # 3

Pushing Height Limits During Construction

33
OSHA Provisions
1926.754(a)
Structural stability shall be maintained at all times during the erection process.
1926.754(b)(1
The permanent floors shall be installed as the erection of structural members
progresses, and there shall be not more than eight stories between the erection floor
and the upper-most permanent floor, except where the structural integrity is
maintained as a result of the design.
1926.754(b)(2)
At no time shall there be more than four floors or 48 feet (14.6 m), whichever is
less, of unfinished bolting or welding above the foundation or uppermost
permanently secured floor, except where the structural integrity is maintained as
a result of the design.
From: OSHA Safety and Health Regulations for Construction, Section 1926 Subpart R (Steel Erection)
34
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Delayed Lateral Systems

Leading Edge

2
i
/
4 /
L Y L Yy 1 x
BREB Core Meen- Beace
35
Sources of Temporary Lateral Support
Secondary Lateral Systems
D-——‘Hl———o 45—.—4.———4¢ﬂ A
: ( !
T QR I ?
I ( [ Secondary
T . r ::> Moment Frame
I ) I Early Install
L I T T 4
o '
| L
I?;];—-—-.HO———ur—ﬁ——!-dt——a:;‘J
A
Plan Elevation A-A
36
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Sources of Temporary Lateral Support

Gravity Connections
 FEMA 355D (2000) Egn. 5-19 ~—

ks = 28000 (dpg - 5.6")

where Ky is in units of kip-in/radian and dj is in inches. = o!

37

Sources of Temporary Lateral Support

Temporary Bolted Connections

Storrep Hoe
/

AFTER GRAVITY —
JNDWCED SHORTISRING-

PKFOR 10 Glavity—
JNDUCED SHORTENING

Lowerryomm. Boe s

38
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Sources of Temporary Lateral Support

Metal Deck Diaphragms . Support Attachment:
- Stud
Qe ——-pHe—sa el —eoHs——— o
- Spot weld
T I r - PAF
( - Screw
I

)
!
!

0

I

L

1

¢
|
|

é
|

H™ T N

I Side-Lap Attachment:
Seam Weld
Button-Punch

a
’
|
[
¢
I—-
I:
]
i
|
4

o——BHF——eH—BHO-—— A

Plan Single Bay - Proprietary
39
Sources of Temporary Lateral Support
Metal Deck Diaphragms Negotiating for early or extra strength:
- Expedited install
K § "'.' \ H - Heavier gauge
E AR EQ \ Alternate connection method
VANMHENNN - Tighter connection spacing
N RN
': | ‘~ NS = §
\§§ N S § N Considerations:
: ) \\i : \ SHE N ! . . .
N A .' \ § § ; \ - Who selects the final deck configuration?
' - Whois the decker working for?
Single Bay
40
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Topic #4

Erection Aids and Lifting Lugs

e

Terminology Erection Aid Lifting Lug

YIlr !0404551

v
zum ]|

D <

i

42
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Box Column Erection Aid Design

* OSHA Prescriptive Demand

1926.756(d)
Column splices. Each column splice shall be designed to resist a minimum eccentric gravity load of 300
pounds (136.2 kg) located 18 inches (.46 m) from the extreme outer face of the column in each direction at the
top of the column shaft.

e Additional Demand Considerations

— Wind: ASCE 37-14 demands
— Seismic: ASCE 37-14 demands or 0.2*W
— Impact: Lateral point load at top of column, min 1 kip

Capacity: Per standard ASD or LRFD methods

43
Box Column Erection Aid Design
rl\ Gravity Resistance — Bearing at splice
— Overturning & Shear — Thru erection aid
I :
ITo|
Bl
4 FIELD SPUCE q_:i - e__._lg
R e
% ____;E;E r’; =k iF
-~ —— - —pi|ro ]
O ! | \ \/
+0
44
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Box Column Lifting Lug Design

* Demand: Unfactored gravity weight

* Capacity: Nominal capacity with a factor of safety added L

Category Recommended
Factor of Safety

David T. Ricker’s n/a 5
Design and Construction of Lifting Beams

(Engineering Journal 4t Quarter 1991)

ASME-BTH-1 Category A — Predictable 2
Design of Below-the-Hook Lifting Devices magnitude/variation

Category B — Unpredictable 3
magnitude/variation
o Category C — Special devices 6
CATRNG
)
Nt 45

Box Column Lifting Lug Design

Design Considerations
CG Alignment
Bearing/tearout

Tension at gross and net sections
Shear/flexure on lug plate

Weld to box wall

Localized effects on box wall

1.
2.
3.
4.
5.
6.

46
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Topic # 5

Tower Cranes

§<“¢ o Sz

@ .

S

Tower Cranes

250 Howard,
San Francisco

i

|| Nl AN

181 Fremont,
San Francisco

ST

CATING
®

48
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Things to Think About

* Demands — Are they ASD or LRFD Level?

* Stiffness Requirements — Have they been provided?
* Bolted Shoe — Who designs the bolts?

* C(Cladding limitations?

* Delayed Lateral Systems — Where to send the loads?
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

Perimeter Approach
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“Minimal Removal” Approach
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

Final Thoughts

* Erection Engineer plays an important role

* Responsibilities shifting

* Creativity and understanding of behavior are paramount
e Role of ASCE 37
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: Smarter.
: Stronger.
: Steel.

AISC | Questions?
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

Single-Session Registrants
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!

: Smarter.
: Stronger.
~ : Steel.
Single-Session Registrants
CEU / PDH Certificates
* Reporting site (URL will be provided in the forthcoming email).
e Username: Same as AISC website username.
e Password: Same as AISC website password.
: Smarter.
: Stronger.
> : Steel.
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

3-Session Registrants
CEU / PDH Certificates

One certificate will be issued at the conclusion of the course.

: Smarter.
: Stronger.
: Steel.

3-Session Registrants
Attendance and PDH Certificates

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

Videos and Quizzes

* For each session, find access within two business days after the live air date. (An
email will be sent from webinars@aisc.org.)

* Quiz scores are displayed in the Course Resources table.

Distribution of Certificates

* All certificates will be issued after the course is completed. : Smarter.
* Only the registrant will receive a certificate for the course. St"O'I"Qe"-
: Steel.
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

3-Session Registrants

Course Resources

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

: Smarter.
: Stronger.
: Steel.

3-Session Registrants

Course Resources

Go to www.aisc.org and sign in.

EDUCATION PUBLICATIONS STEEL SOLUTIONS CENTER AWARDS AND COMPETITIONS TECHMICAL 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

m Forgot Username? Forgot Password?
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AISC Live Webinar Series
September 10, 2020

Steel Erection: Engineering and Execution
Session 3: Erection Engineering of High-Rise Buildings

3-Session Registrants

Course Resources

Go to www.aisc.org and sign in.
MyAISC

IN THIS SECTION
Edit Profile

MY PROFILE
My Downloads
My Pending Quizzes

EDIT PROFILE

MY PURCHASED DOWNLOADS

My Events

Order History

VIEW RESOURCES

Update your contact and address information.

Access articles and documents that yol urchased
VIEW DOWNLOADS
MY COURSE RESOURCES
View online resources for Night School aRd Live Webinar package registrations.

3-Session Registrants
Course Resources

PUBLICATIONS AWARDS AND COMPETITIONS

EDUCATION

AISC > MY ACCCUNT » COURSE RESOURCES

Course Resources

TECHNICAL RESOURCES STEEL SOLUTIONS CENTER

Event

Start Date

Seismic Design in Steel
4-Session Package-Design of Fagade Attachments

NS 15 B-Session Package-Night School 15 - Fund: Is of Connection Design

NS 16 B-Session Package-Night School 16 - Seismic Design in Steel

E-Session Package-Seismic Design in Steel - Concepts & Examples

1/1/1900 1

18 1:30:00 PM
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AISC Live Webinar Series Steel Erection: Engineering and Execution
September 10, 2020 Session 3: Erection Engineering of High-Rise Buildings

3-Session Registrants

Course Resources

EDUCATION PUBLICATIONS AWARDS AND COMPETITIONS TECHNICAL RESOURCES STEEL SOLUTIONS CENTER

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

Design of Facade Attachments

4-SESSION PACKAGE RESOURCES

‘ Event Date Handouts Video Quiz Attendance
R1: Facade Fundamentals N/A Handouts z:;E 100 N/A
L1: Fagade Attachments Part 1 May 9.2019 1:20PM EDT Handouts 5:00PNM EOT Availabie 05/11/2018 5:00 PM EDT Pending
L2; Fagade Attachmen 2 May 16 21 Handouts A 18/2019 5:00PM EDT Available 05/18, 9 5.00 PM EDT Pending
L3: Fagade Attachments - Building Lateral Drifis May 23 2 Handouts 05/25/2019 5:00PM EDT Available 05/25/2018 5:00 PM EDT Pending
Final Exam /A Available 5/27/2019 5:00 PM EDT

: Smarter.
: Stronger.
: Steel.

AISC | Thank you
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