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Thank you for joining our live webinar today.
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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 through the chat feature in the left
portion of your screen.

i Smarter.
: Stronger.
: Steel.

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-AlA members are available upon request.

This program has been submitted to 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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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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Structural steel erection consists of assembling the building’s frame on site safely and
economically. This session will address how steel erection gets done, from securing the
work to executing it. Topics include:

e Erectors’ contractual relationships
e Estimating

¢ AISC Code of Standard Practice

¢ Erection schematic

¢ Selling an erection project

¢ Contracts

¢ Prefabrication coordination

e Erection pre-mobilization planning
¢ Prosecuting the work

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

AISC Live Webinars
Learning Objectives Submitted for AIA CE Credit

e List items that a steel erector must extract from a project’s construction
documents for supporting an accurate estimate.

¢ |dentify good and bad steel details that affect a steel erector’s ability to safely
and efficiently perform work.

e List items addressed in a site safety plan.

e List steel erection challenges and solutions highlighted through real project
examples.

Steel Erection: Engineering and Execution

Session 1: The Erector’s Perspective
August 27, 2020

~ Tim Duke

Corporate Quality Control and Risk Management Director
' Williams Erection Company

Atlanta Steel Erectors

Smyrna, GA
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Three-Part Webinar Series
» Session 1: The Erector’s Perspective Aug. 27
+ Session 2: Erection Engineering of Low-Rise Buildings Sept. 3
+ Session 3: Erection Engineering of High-Rise Buildings Sept. 10
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The Plan for Today:
Part One:

* Who we are and how we get work to perform

+ Estimating the job

AISC Code of Standard Practice

Construction Contracts for Erectors

Erection scheme committed to paper or model
Selling an Erection Project

Part Two:
* We have a contract, now what?
» Erector Pre mobilization planning
+ Site specific Erection plan
* Engineered Stability Plan
* Doing the Work

Part Three:

* Questions

Our Community

* The internet says there are 1,197
Structural Fabricators in the USA, AISC
says 1,700.

* The internet also claims there are around
11,500 Steel Erectors.

» Changes per the day you search the
internet. But there is an order of
magnitude more erectors than fabricators
by somewhere around 10:1 to 7:1.
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Part One
Where do the jobs come from?

* 95% of requests for quotation come from Fabricators that we have
performed work for in the past

+ Pre Qualification requirements of General Contractor / Construction
Manager (Owner’s Designated Representative for Construction)
+ AISC Erector Certification
* Bonding Capacity
» Safety Record

+ Drawings, Models and Specifications Furnished by Fabricator
* In the olden days hard copies, now mostly electronic.

» Sample Contract Documents

+ Site Visit
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Estimate - Drawing Review Estimate information

+ Architectural and Civil Drawings
+ Structural Drawings S001 General Structural Notes
S100 — S500 Structural Drawings From the drawings:

* Specifications 5000 series: » Column counts (may vary if too heavy for crane(s))
» Beam/Girder count

» Truss and or joist count (Truss weights for crane)

» Stud count

« Bracing count, Vertical X or K

« Bracing horizontal

Job Specifications contain important information, but may not
always reference the most current document.

24 FABRICATION » Decking square footage
A Structural Stesl Fabricate and assemble in shop to greatest extent possible.  Fabricate + Deck edge angle, bent plate, closure and support angle
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges” and AISC's (attention to attachment)

"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design.”

« Bracing for edge bent plate etc.
* Roof frames - penetrations

ERECTION *  Moment connections and Welded column splices
B Set structural steel accurately in locations and to elevations indicated and according ta AISC's (Ca]cu]ate weld We|ght)

"Code of Standard Practice for Steel Buildings and Bridges” and "Specification for Structural . . . : ™
Steel Buildings—Allowable Stress Design and Flastic Design.” » Detail cost drivers special connections or conditions.

Estimate information Column Hitch

From the Fabricators:

+ Bolt count

» Tonnage

+ Stairs part of the package?

+ Fabricator or Erector to furnish the Studs?
 Fabricator to drill holes for safety cable?
+ Fabricator furnish safety cable posts?

» Column lifting holes?

» Special field weld preparations

» Shop assembly of components (please)
» Shoring

+ Bond

opyright © 2020
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Estimate information

From the GC - ODRC:
» Job access
* Traffic control for material delivery
* Lay down area
» Gravel and dewatering
* Furnish cranes? What limitations for Erector
» Power 440 three phase?
» Special Safety requirements (crane limitations)
+ Site personnel requirements
* GC’s on site management team
» CCIP OCIP Insurance (deductibles)

AISC Code of Standard Practice

2016 Code of Standard Practice
Preface:

As in any industry, trade practices have developed among those
that are involved in the design, purchase, fabrication and
erection of structural steel. This Code provides a useful
framework for a common understanding of the acceptable
standards when contracting for structural steel. As such, it is
useful for owners, architects, engineers, general contractors,
construction managers, fabricators, steel detailers, erectors and
others associated with construction in structural steel. Unless
specific provisions to the contrary are contained in the
contract documents, the existing trade practices contained
herein are considered to be the standard custom and usage
of the industry and are thereby incorporated into the
relationships between the parties to a contract.

AISC Code of Standard Practice

SECTION 7.ERECTION . . .. ... ... s 39
7.1.Method of Erection . . ... ..ot e 39
7.2.Job-Site Conditions . . .. ... ... 39
7.3. Foundations, Piers and Abutments .. . ........ ... ... ... ... .. . ... . ... 39
74. LinesandBenchmarks . .......... .. ... .. ... ... i 40

7.5. Installation of Anchor Rods, Foundation Bolts, and Other Embedded Items . . . 40

7.6. Installation of Bearing Devices . . ....... .. ... 41
T GrOUtING .« ettt e e 41
7.8. Field Connection Material . . ......... .. ... . ... ... .. ... ... ...... 42
7.9.Loose Material ....... ... ... .. . 43
7.10. Temporary Support of Structural Steel Frames ODRD .o.....43
7.11. Safety Protection . . . e 1)
7.12. Structural Steel Frame Tolerances i ... 4B
7A13.ErectionTolerances .. ........... ... ... .. ... i AT
7.14. Correction of Errors . . . .. L BT
7.15. Cuts, Alterations and Holes for Other Trades I - Y4
7.16. Handling and Storage . P 1
7A7.Field Painting . . . .. ... 58
7A8.Final Cleaning Up . ... oot e 58
Erector

Owner’s Designated Representative for Design
General Contractor
Fabricator

RECTION 1635
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TABLE 10.1
AESS Category Matrix
College o e : e W e
Football Hall | Dascat | s | S| s s s i v |t
of Fame L : 2 2 i
Atlanta, GA
Required |
|.||'r.:'mll | npannal_
AESS 1: Basic elements.
AESS 2: Feature elements viewed at a distance greater than 20 ft (6 m).
AESS 3: Feature elements viewed at a distance less than 20 ft (6 m).
AESS 4: Showcase elements with special surface and edge treatment beyond
i P fabrication.
[ i 21 I ) AESS C: Custom elements with characteristics described in the contract documents.
N N
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Provide bolted field connections to assist location and plumbing ' s ;
Then field weld to structure. i [ ——— P | |
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m PEINER
o SK 415
Hammerhead Tower Crane

22,025 - 44,050 Ibs. (10-201)
Lifting Capacity*

SPECIFCATIONS
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79000 lbs
Load

Block 1.320 lbs.
Rigging 150 Ibs
Tatal Rigging Weight 1,470 lbs
Load 50,494 [bs
Total Load 61,964 lbs

T8% of capacity

7' Lift Radnis (360"
Crane Capactty at 57" = 78000 Ihs

Load

Bhck 1.320 lbs
Rigging 150 lbs
Total Rigging Weight 1,470 lbs
Load 60,494 lbs
Cr— B

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

We know:

Estimate Erection Plan

Material Quantities for Erection
Site conditions for access, shake out, potential use of mobile
crane
Furnished Tower Crane capacity at each pick point
Piece weight of each crane pick of concern
Know (or suspect) the need for engineered stability plan
Desired schedule from GC/Owner
Contract issues that might drive cost
Column lengths for Tower crane picks
Use of large mobile crane at the lower level to avoid cuts
» Cost of Field welded splice CJP
» Time required for splice and impact to schedule
+ Do splices need to be complete prior to setting the next tier?
Shoring and stability requirements
» Preliminary contact with erection engineer for cost and ideas
Fabricator’s shipping schedule
Sequences for the job

46

Estimate Erection Plan cont.

We commit to the plan:

Critical path Critical activity (often field welding or bolting)

« Staffing for this critical activity

» Equipment for this activity

» Second shift considerations or Overtime

» GC pour schedule drives clean up crew sizes

» Preliminary site specific safety plan

» Office management and field Project Engineer and Ironworker
supervision

Copyright © 2020
American Institute of Steel Construction

Williams Erection Company

|Risk & Safety Program |

Site Specific Safety & Erection Plan
Ally Charlotte Center

601 South Tryon Street

Charlotte, North Carclina

48

12



AISC Live Webinar Steel Erection: Engineering and Execution
August 27, 2020 Session 1: The Erector’s Perspective

Sen Spechic J55P W

Sin Sakity Marnaguirmnl
Stn Sakety Managemant Process "
Whoeksy Tooba Satety Mactngs & STAs.. i
Sk Sabuty Irspections 7
dobs Salety Arahess - JS's "
Gang Box Use W
Training | Proect Onensalion. W
"Wellams Erscion Comgany Subence Abuse Polcy

Comgauct Parsirs )

aieriax Distivery, Staging & Storage - As Apphcale . - . |

= - Bukhiizalion 10 Bexgin Sten| Emetion 24

Coornaton Wil Ciber Trdes Consimction AcMIGs..... R e The Not So Good
Hisising & Major Ecqprant Safely 2
. Old Days

Siw Propeestion ar

Stoel Emction Procedurn: Pro-Sht Inspechon 5 Sto Erecon__. 2B

el Emction Froceduni. Pro-Shil Inspecton § S Erecion k]

Steel Enoction Frocedunn: Pre-Shit Inspechons & Sie Erecian an

Sioel Enmction Proceduns Sieel Erction Plar 1

gﬂlksﬁ 3 & Tratn Fall Protection Cable
foty y Systems for Stadium
Raker Erection

Fall Protection Anchorage

Tasks Porformed ards [/ Fall Inju tal
We perform many tasks In steel erection Erection Activities Expasure Yeou to
that involve fall protection and the qul!i:mﬁ“nlw.lt:"‘weh an
| rom a0
mumﬁ:ﬂumm-nmwn:h‘:rm | el om
Stast Eraction ¥ :’_'m:'“;;;“""
Weiting -
 Use of Scattoids Rustanfone
» Climbing Vertical Laggers b m-lﬂ“ﬂ!‘

= Aeral Lift Operacion

= Cinly &% o1t 12 2 proper anchorags capable of miihatanding 5000 [bs of farce/warker

= Tw Off Righ = 300w your head If possibi to lim 12l distance.

* Muning a choker, Live aniy 3 815" choker for Sie ofF. Lise the shortest chaker possible
19 WESE %8 Bructursl mamber, L the Shaket in

3 wropar andhorsge L. Clamp on Stanchion
¥ o "0 g

"
suppiled caratinee,

* Wiy :
o b a progar “0° e

= WECIABE #nginasrud 18 protecton Systems sush a5 skinnee e, rat lines,
horizona life Smas must be installed proparty under the direstion of 2 Sempatent
BALREN 352 INspected on & daily Bad

+ Husing  repe OTIB, UTE FOPE N G9CE CONGHIGN And ketH The rope grab above your
haag

% i using a baamer, comnect and sSust the beamer corectiy

= In.an a#rial I tie o aniy b the marked anchorage
Protect Yoursell & Save Your Lifel
51 52
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Column
Top
Access
and
Fall
Protection

CATTENARY LINE

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

Estimate Erection Plan cont.

We price the plan:

Labor:

Raising gang(s)
Plumbing and perimeter safety gang
Bolt up

Welding

Decking

Stud crew

Stair crew
Miscellaneous crew
Site support

Travel and per diem
Weather delay estimate
Equipment:

Cranes

Man lifts

Welding equipment
Generator (if no power)
Air compressor
Hoisting

54

®

Pricing continued:

Tools and supplies:

Welding electrode

Preheating supplies

Rigging

Safety cable

Posts

Personal protection equipment
Fuel

Small tools

Delivery

55

Copyright © 2020
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Formalize the:
Erection Scope, Assumptions and Exclusions

A. Engineered lift plan and logistics plan is not required or
included.

B. Price Based on all wide flange bracing with bolted splices.

C. Welded Column Splices to be converted to PJP to resist
indicated loads and an erection load of 200 Kip Feet of Moment.

PROVISIONS:

» Access inside and around structure, including all roads, ramps,
etc. to be provided and maintained by the general contractor.

» All steel and deck shall be sequenced by Williams Erection
Company, delivered to the hook by the fabricator.

* No Marshaling of steel is included in this proposal. Controlling
contractor (GC) to provide adequate area for unloading and
shakeout of material within reach of the erecting cranes.

+ Fabricator to provide a 13/16" diameter hole approximately 1'
from each end of the top flange of each beam or girder framing
column to column only for safety tie off system. Sketch available
upon request.

56
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Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

» Horizontal and vertical control lines to be by
the general contractor.

*  Weinclude two strands of 3/8" galvanized
aircraft cable to be installed at the perimeter
and all major interior openings (including
roof). Maintenance and removal will be by
the general contractor including all handrail
posts and becomes the property of the
general contractor.

« This proposal is based on the current edition
of AISC “Code of Standard Practice”.

« Power will be provided by the general
contractor. 480 Volts, 3-Phase, 600 Amps.
Including cost of power, hook up and material.

« All bent plate or continuous angles shall be
shipped loose. If plate is loose then shop
attach studs or deform anchors to vertical leg.
Fabricator to provide outriggers for all bent
plate 1'-0" or greater.

57

« Fabricator to shop assemble all support
frames to maximum extent possible.

» Sidelaps of all floor deck shall be
“Button Punched”.

Exclusions:

+ Cost of bond

« Waiver of subrogation

» Builders Risk Deductible

» Liquidated Damages in excess of 1% of
contract price

58

Steel Erection Contractual Relationships

* Subcontracted to the Structural Fabricator

Architect

Engineer \

Construction Manager - GC

Structural Fabricator

59

Contractual
Liability

Copyright © 2020
American Institute of Steel Construction

Scary Contractual Requirements...

*  Contract flow down - Incorporation of all the contracts above

+ Schedule changes

« Subcontractor agrees to comply with any schedule for the Project set forth in the
Contract Documents, and with any subsequent updates or modifications
to the Project schedule issued by the Owner, the Prime Contractor, or
Fabricator.

e Payif Paid
Progress Payments, less applicable retainage, shall be paid to Subcontractor within 7
days after Fabricator receives payment from the Prime Contractor. To the extent
enforceable under applicable law, Fabricator’s receipt of payment from the
Prime Contractor is specifically made a condition precedent to
Fabricator’s obligation to make payment to the Subcontractor. In the
event of such nonpayment by the Owner or Prime Contractor, Subcontractor’s rights

and remedies shall be the same as those available to Fabricator under the Trade
Contract.

60
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Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

* Requirement to proceed without change orders

Time of the Essence - The Subcontractor agrees and recognizes that time is of
the essence in its performance of this Subcontract Agreement. Subcontractor
further recognizes that the Owner, the Prime Contractor, and Fabricator may
sustain financial loss if the Project or any part of it is delayed because the
Subcontractor fails to perform any or all of its Work in accordance with the
Contract Subcontract Agreement. Subcontractor agrees to begin performance
when directed by Fabricator and to perform in such a manner, at such times,
and in such order as Fabricator may direct, so as not to delay the Project.

Subcontractor agrees that in the event of any claim,
dispute or other matter in question arising out of or relating
to this Subcontract Agreement (hereinafter “dispute”), the
Subcontractor shall continue to diligently perform all
obligations as required under this Agreement and will not
directly or indirectly stop or delay the Work in any way,
notwithstanding the existence of such dispute(s).

61

With the signing of the contract the marriage is official.
Torchio’s two laws of construction contracts:

1. A bad contract with a good customer is much to be
preferred to a good contract with a bad customer

2. Perfect performance of the parties obviates the
contract.

The way to assure the contract stays in the
drawer is to perform as expected and
communicate with your customer.

The Golden Rule
Bonding
Legal Process
Mediation
Arbitration
Court

62

PART TWO
We have a job!

» Pre detailing meeting to request changes for ease
of erection or economic betterment

» Erector Pre mobilization planning
» Site specific Erection plan
» Engineered Stability Plan (if required)

* Doing the Work

63
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Pre Mobilization Planning

Fabricator’s pre detailing meeting
» Finalize sequencing
» Driven by lay down area, shake out
area, delivery restriction for traffic
control
* Finalize connection design for erection
ease
Welded splice joint design
» Erection connections for hoisting
Stability provisions

64
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Erection Sequence Plan from Site Erection Plan

Note that multipe sequences may arrive on site and be unloaded, cribbed and spread in laydown area or
erected directly off of truck. For clarify, we are listing the receiving of each sequence in order. Basic
Erection Sequence is to erect columns, erect beams so as to box in floor by floor for column stability in
addition to connecting frame to core concrete embeds. This erection plan may be adjusted at the
discretion of the WEC project manager and foreman.

The Basic Sequence Summary Tables Are As Follows:

Steel Erection Project Set Up

# | Description — 300 Tryon Tower Erection Set Up
SetUp | Verify Field Survey Anchor Bolts and Shear Wall Embeds — Al as Tower Proceeds
SetUp Locate and Set up WEC office and con ex
SetUp Locate and Arrange Electrical for Welding Equipment
SetUp inspect Rigging and Check Rigging Cerification for All Riggers
SetUp Perform WEC safety orientation for initial crew

Embed and Connection Material Steel Erection

Sequence # Embed Seque

Y
Verif nstall Em
ml

is Below Ground - Follow Embed Drawings

Verif nstal s Ground Floor to Level 5 - Follow Embed Drawings
Verif nstall Embeds Level 6 fo Level 5 - Follow Embed Drawings

Verify & Install Embeds Level 16 & Above - Follow Embed Drawings

# Clips / Connection Material to Concrete

Verify & Install Clips & Connection Steel Below Ground Floor — Follow Connection Drawings

2(8(2|*

Verfly & Install Clips & Connection Steel Ground Floor to Level 5
Verify Install Clips & Connection Steel Level 6 to Level 16
Verify & Install Clips & Connection Steel Level 16 & Above
Sequence# | Canopy @ Level 2and 3
9 Erect Canopy Steel Level 2 Erection on Hold
10 Erect Canopy Steel Level 3 _Erection on Hold

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

) Draws Easy
\ Does Hard
I
SHIMPLATES /Tl
ASREQD—— ) -
-
o 1 e or .
N
il | el
|
BOLTEDFLANGE P~ | G
RLATES! o ‘ & ERECTION -
| CHANNELS AS REQ'D - :
|
| \
GRAVITY COLUMNS FRAME COLUMNS
'AISC CASE | SPLICE 'AISC CASE VI SPLICE

DETAIL TYPICAL CoLuMN spLicE /B2

SCALE: 3/4"=1-0" $300

A m— 010

66

A0

W14x1400

PLAN DETAIL Wi BUILT-UP cowusms (e

5200

SCALE: "= 10"

W14x1400

PLAN DETAIL ez cousns o0
B

SCAE 1T

opyright © 2020
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Complete Joint Penetration (CJP) for W14 x 1194

Assume 30 degree bevel, 3/8 root - AWS D1.1
Prequalified B U 4a (leaving out the web)

Flange weld area 6” X 3.46” X 24” = 498 in3
Root opening 2@ 6" X.375 X 24" =108in3
Run off tabs 4@ (6"X 3.46 X 2”)/2 = 83in3

Total Volume 690 in® Steel weight 193 Ibs.
FCAW weight 230 Ibs.

Assuming a welder deposits 35 Ibs. of FCAW an
8 hour shift this is a 6.5 Man day column splice

68
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i

B
\
._ll.l

70

AWS D1.1 Currently S E
AWS D1.1 D 2020 D S

CL Level upper col lower col Tension

F5 4 W14x1194 W14x1400 4295 3.25 3.125
F5 6 W14x1194 W14x1194 3570 275 2.625
F5 W14x1194 W14x1194 2885 7 225
F5 W14x87: W14x1194 2235 7! 225
F5 2 W1 4x80:! 4x87 1645 7! 1.75
F5 5 W14x60: W14x80¢ 1110 2! 15
F5 Ed W14x25 W14x60! 675 1.25 1.125
F! 9 W14x257 W14x25' 285 0.875 0.75
F 1 W14x257 W14x257 105 0.75 0.625
F! 23 W14x257 W14x257 165 0.875 0.75
F! 25 W14x257 W14x257 220 0.875 0.75
F! 27 4x90 W14x257 55 NA CJP

4 4 W14x1194 W14x1400 1510 1.5 1.375

4 6 W14x1184 W14x1194 1165 1.25 1.125

4 W14x1194 W14x1194 860 1.125

4 0 4x873 W14x1194 580 1125

4 2 4x808 4x87 355 0.875 0.75

4 4x605 W14x808 170 0.75 0.

4 4x257 W14x605 2 0.625 0.

4 4x257 W14x25' 9] 0.625 0.

4 4x257 W14x257 155 0.75 0.625

4 23 4x257 W14x257 355 1 0.875

4 25 4x257 W14x257 530 1125 1
G4 Fid 4x90 W14x257 85 NA CJP
G5 4 W14x1194 W14x1400 3575 275 2,625
G5 6 W14x1194 W14x1194 2885 2.375 225
G5 8 W14x1194 W14x1194 2285 2 1.875

PJP Welds sized per tension and moment loads

@ and use of 70 KSI Filler Metal
72
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PJP for W14 x 1194

Assume 45 degree bevel, AWS D1.1 Prequalified BTC P4 GF

S(E) Weld Groove from Table 3.25”
o L D(S) .E Flange weld area 3.25” X 3.25” X 24" = 254 in3
b- = Root opening 0
If"\"“"!.‘ v e Run off tabs 4@ (3.25"X3.25 X 1.5")/2 = 32in®
! : = Ti Total Volume 286 in® Steel weight 80 Ibs. FCAW weight 95 Ibs.
I 1
:r | t Assuming a welder deposits 50 Ibs. of FCAW an 8 hour shift
I

Lo fond ¢ thisis a 1.9 Man day column splice
-A

Labor saving by using PJP = 4.6 man days
Direct labor cost at $50 per hour = $1,840
Indirect savings ??

73 74

s:

“Work vilh 28374_FCS (Frame Colurn Splice Schedule),
Referto Detal 17.4 fortemporary dog ears fo be used as a
indicate CJP,

1
2
3

(B-Uda, 3830).

Some Interesting

s Jobs and Special
Erection

e s Considerations

FINISH

EINISH

FRAME COLUMN SPLICE

REF. 6215900 75 76

Copyright © 2020
American Institute of Steel Construction

19



AISC Live Webinar
August 27, 2020

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

100 ton Hillman Roller
. 2 per Truss

Lifting Assembly (no
welds)

79
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®

Multi Crane Combinations

Concrete cored building with exterior
cranes tied off to the core prevented
cranes going higher.

Third crane installed to complete skin
and steel erection

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

Alternative Hoisting

20,000 Lb. Capacity o

Precision Placement of Concrete Embed

Small (relatively) but
N precise

83

Copyright © 2020
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15 Mega Watt Test
Stand
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8

Large Cranes
600 Ton Lifts

8
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N\
A

ﬂ!.l‘ﬁ e

92
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Alternative to
use of large
cranes:

Derrick VS
500 ton
Truck Crane

$3,500/
Month

VS

$4,000/ day

Williams Erection Company
Phipps Plaza Setup #f 1 Between 8 & 12 Lines
| woight Radius _Foet __J_Degroc From Center Starting Point
140 Radius
ﬁD 350 349 60,24 43.76
7 820 439 5204 4376
| / 300 480 405 -43.76
650 3810 46.13 43.76
|/ 650 329 3474 4376
800 392 20.94 43.76
| 650 285 -19.12 4376
1850 222 -39.06 4376
% 650 2611 o 4376
S A SR S 300 368 508 4376
855 28D 1339 4376
680 EER) 2456 43.76
370 488 2556 4376
500 315 2959 -43.76
020 402 358 43.76
1150 a1 2211 4376
370 297 2218 43.76
730 509 2372 4376
500 ) 2587 4376
500 50111 50.24 4376
500 554 5394 4376
1750 70 63.16 43.76
1150 639 61.32 43.76

®
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OO Jyy
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Engineered Erection Plans
Big and Light

Big and Heavy

101

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

Georgia Tech Football
Practice Facility
Engineered Erection
Stability Plan
Structure Not Self
Supporting Until
complete

102

- 220°

ELEVATION ON GRID

(ﬁ?\
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GENERAL ERECTION NOTES: MATERIALS AND CONNECTIONS:

GEORGIA TECH| | | |
PRACTICE
FACILITY
ERECTION

e

ErecTON
NOTES.

STEEL FD

28 FeB 11

X00

®

! @ 3D COMPLETED STEEL FRAME
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X01.1 ERECT W30 COLUMNS AT GRID LINES J=4_AND J=5.
X012 ERECT PRRMARERY RoRTZENTAL BNAG 1N "o TheRR coLumns.

NOTE: IF WIND SPEED IS ANTICIPATED TO EXCEED 25MPH. COLUMN BRACES SHALL BE IN TEnGneRs

GENERAL ERECTION NOTES: PUACE IN ACCORDANCE WITH SHEETS X03 AND X04.

+ THIS DOCUMENT PROVIDES AN ENGINEERED SEQUENCE FOR ERECTION THAT MUST BE FOLLOWEI
R e 2RR HED HERE IN UNLESS NEVISTONS ARE-APHOVED TN WRITING Bv YHE ERECT 6N ENGINEER (SDL).

THE ERECTION OF MISCELLANEQUS FRAMING. THE USE OF SUPPLEMENTARY CABLES FOR PLUM
O DL AND. THE CME TADDG AND SEOUENCING_ OF AL OTHER: MISCELL ANIDOS ERPCT ION-RELATED ACTIVITES
NoT SPEC]FICM.LV COVERED BY THIS DOCUMENT SHALL BE PERFORMED UNDER THE DIRECTION OF THE ERECTOR.

3. AN ERECTION PERIOD OF 6 WEEKS HAS BEEN ASSUMED IN THE CALCULATION OF CONSTRUCTION WIND LOADING.

4. ERECTOR HAS THE SOLE RESPONSIBILITY TO COMPLY WITH ALL OSHA REGULATIONS.

5. BRACING OF THE COLUMNS AT GRID LINE J WAS BEEN DESIGNED FOR WIND LOADS UP TO 25MPH. IF WINDS
EXCEED THIS L IMIT, T IS EXPECTED THAT THE BRACES WILL FAIL. AND THAT LARGE DEFLECTIONS OF
THE_STRUCTURE COULD OCCUR - THOUGH COLLAPSE WILL BE PREVENTED BY THE CABLE DIAPHRAGM.

[F-WINDS EXCEED Z5UPH AT ANY TIME DURING THE GONSTRUCTION PERIOD. BRACES: CABLES. AND ALL CONNECTIONS
SHALL BE INSPECTED PRIOR TO PROCEEDING WITH ERECT ION.

~

6. IF WINDS EXCEEDING 25MPH ARE ANTICIPATED. THE BRACING, INDICATED IN THESE DOCUMENTS MUST BE IN
PLACE_AND_PROPERL

)
e | -
REMOVAL OF TEMPORARY ERECTION AIDS i
1. BRACES TO COLUMNS AT GRID LINE “J” TO REMAIN UNTIL COMPLETION OF BUILDING ENVELOPE. Lo z
2. TEMPORARY CABLE BRACED FRAMES AT GRID LINES “1" & "9" TO REMAIN UNTIL COMPLETION Eurz
OF BUILDING ENVELOPE. OED 3
E s
3. DIAPHRAGM CABLE BRACING BETWEEN GRID LINES “1° & “2" AND “8" & 9" SHALL REMAIN IN 5636 ¢
PLACE UNTIL COMPLETION OF BUILDING ENVELOPE. 2w 3
]
DIAPHRAGM CABLE BRACING BETWEEN GRID LINES "2" & "8“ MAY BE REMOVED AFTER A = Qo
MINIMOM OF 2 FOLLOWING BAYS WAVE BEEN COMPLETELY DECKED: (E.G. CABLES BETWEEN 2]
S10& 97 LINE MAY BE REMOVED AFTER DECK LINE). e

1y
HSS STRUT BETWEEN GRID LINES “G* AND “H“ ADJACENT TO GRID LINE "9 TO REMAIN
UNTIL COMPLETION OF BUILDING ENVELOPE.

ERECTON
SEQUENCE
ot

STEEL FAB

28 FEB 11

3D SEQUENCE X0t
) X01

105 106

031 ERECT TILI-US BRAGES T WSO COLUMS AT GRIDS J-to d-t qooLuMN
30312 WELD PLATE mhsHERS To T BASE PLATES AT COLUUNS ON G 3
GLUNSS .

3835 PR W2 ARCH SeRu a1 The or w36 c

ATEY,

Pal

. o aszs
TRy
iy
Pt
& y
o
s R
e .
7 Ly <
i ¥ HSSExBxY
w30

JSCE ADa

GO TIITIGHT

o= e -
1 W3O Y\ | Al Hy O
W | RO, e
s " SBoVE T o i
w, 2 g\ [ e . gs0
ESES 3 g7\ < \noisTuRBED SEL
= <Eok o ~ 33 sy . b
o389 % g o s
EEaE - B iy
2E3E o B0
SEE ¢ ;
(£}

oL
BRACNG
P

ya —{t
y
;

AL BRACES,
10D

00 b
NTERweiGHT -
£ 208 FOR PLa

ATN, STEEL FAg

\ D
BRAONG PLAN o
@ —smee a0 e
STEEL FAB X4

28 FEB 1

X03

ERECTION
SEQUENCE
03

O 3D SEQUENCE X03

107 108
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X05.1 ERECT TAUSS COLUMNS AT GRIDS (-1 AND.1-5. y © O © ©® ¢ wores:
X0512 INSTALL SHIM PACKS AS INDICATED ON DETAIL 2/X05. H ORECTION OF TRAVEL
® 4 1. CRANE 1 = 200 TON CRAWLER.
NOTE: IF WIND SPEED IS ANTICIPATED TO EXCEED 15WPH PRIOR TQ ERECTION OF TRUSS. TRUSS COLUMNS
SHALL BE GUYED T0 2000L8 MIN- DEADMEN [N EACH DIRECTION,OR TEMPORARILY TAKEN DO N— 2. cRaNE 2 ON HYDRAULIC TRUCK CRANE.
® START Fosmon
©
© g
A 1 :
§ /S bosmon kil
® e e
TRECTON b ket
C\ CABNE LOCATION PLAN

s Tgen |

. T g
R e
) R

12 TN
I WARE E 10 TN ATER
P A D 1R 4
4 s DACE - 12w T i
w -
x5t FGES 5 aw T b
23 | sese g rouss
£535¢ ok P
229w 3
OETE &
SELE
~ [C]
—x052 TYP =
ANCHOR RODS & B3 H
A9, 8985 Y R |
PER STRUCTURAL '3 i
ERwiey | p—
i e O I o w07
I < & 28 FEB 11
O 3D SEQUENCE X05 TYPICAL SHIM_PACKS AT TRUSS COLUMNS. )(05
[ i 109 110
b i
=]
WHILE TRUSS IS STILL ON HOOK: =]
X08.1 ERECT W21 FRAME BEAMS QUTSIDE: Lax4x/a- HOLD D
X08.2 ERECT L4X4 BOTTOM CHORD KICKERS BULDING T-6" OFF EA.
X08.3 ERECT ¥ CABLE BRACING AT END BAYS PER DETAIL 3/X08 FACE END L
%8813 CABE BAACING ‘SHALL BE ThuT W1Th & Ak MM VERTICAL
A B oTeS MR ke SEn N AL ol
X085 ERECT HLSBXBNS/1E UEMBLRS.  AEINFORCE PRIOR T0
ERECTI BN BERTBE IR LEL0RGs:
x08.6 ERECT L3X5. NORTIONTAL BRAGE BETWEEN HSSEXB AND TAUSS.
KEEP TRUSS ON HODK AND PROCEED TO SHEET %09
NOTE: BOTTOM CHORD KICKERS AND L5x5 COLUMN BRACES FOR TRUSS HSSBxBxYe.
BREET1BR MRV CHEEN ADBED" 70 DRebRT3e S b oP RGEE S Ao R lecamons
STOSE'SeCTFTeB TN The- SrAOcTURAL |DRAIRGS AT GRID-L INES s R L e
THSE  ANG C. BoTY R TGINAL AN  ADDEDJEVBERS SRE TO NEMAIN ScTion
IR hacE BeimNenT v ©; ATHSS RERF-
- ATTACH %" CABLE TQ MIN. 3-WRAPS_OF
CAMT OR 100F ¥~ CARLE THROLCH
LF- PROVIDE CORMER PROTECTION A1
@ COLLECTOR AL,
\ | i
S | 5
1 H
K :
2
O E
A 2}
ATTACH 1O LUG AT
COLOMN Bt &
SEYNGEE roR Beras
| NoTE. 1
! A SAcKLES, IN-UNE TURNBUGKLES, AND OTHER ERECTION o
| AeIIREE S TS BRAE A IVE SR
! WORKIG oA0 D 40 K3 Tt MRMON 1 SAPETY FACTOR
| LSS T8 Slrisrt ke S TRENG T, o res 1
30 SEQUENGE X08 ELEVATION OF TYPICAL END BRACE
D X08
IW}J 111 112
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=

Project ASA Jusicial Offics Buiding
Locanon Manlgomery, AL
SC Balkey Hams

Fapicair:  SweelFsh

Project consisied of 3- 150 & span two story ransler Fusses supporing 2 nine story Budong over a
Hatona Hetone Regster Buiing n downtown Montgomery  The fusses were assembled in place
uliizirg an ouingger skyfook syslem anchred 1o e aacent conciele siiuctwe for the frst tuss
Truss elevafion was mansaged by hydrulc ackng sysem

Engmeerd amection pian and procedune was provided

Tatal Truss Weight for Each Truss —300 fons ity assembled

Hosing by 500 ton nydrauc Lishoher Lifing Crane
113

=

Ereclin and ascambly of e fnal s sechmns. suppmied by e skylwok sysiem comeded i
peevily ereced uses. Each nss. consisled of over 400 . of Siekd welding and 16,000 bolls per

114

GEMERAL ERECTION NOTES MATERIALS AND CONMECTIONS

-

Erection Stability Plan for
Heavy Structure with Life 2 3 4
Safety Issues e 2 p—

ERECTION NOTES

AT B SRUT ME FaT w AaL

T8 BPECETID - Dev

A0 OVERALL PODILM VIEW oans

X51

w

=

1. THIS DOCUMENT PROVIDES AN ENGINEERED SEQUENCE FOR ERECTION THAT MUST BE FOLLOWED AS
DESCRIBED HEREIN UNLESS REVISIONS ARE APPROVED IN WRITING BY STANLEY D. LINDSEY AND
ASSOCIATES (SDL).

2. THE ERECTION OF MISCELLANEOUS FRAMING, THE USE OF SUPPLEMENTARY CABLES FOR PLUMBING OF
COLUMNS, AND THE METHODS AND SEQUENCING OF ALL OTHER MISCELLANEOUS ERECTION#RELATED
ACTIVITIES NOT SPECIFICALLY COVERED BY THIS DOCUMENT SHALL BE PERFORMED UNDER THE DIRECTION
OF THE ERECTOR.

3. AN ERECTION PERIOD OF SIX WEEKS TO ONE YEAR HAS BEEN ASSUMED FOR THE PODIUM STEEL IN THE
CALCULATION OF CONSTRUCTION WIND LOADING.

4. ERECTOR HAS THE SOLE RESPONSIBILITY TO COMPLY WITH ALL OSHA REGULATIONS.

5. CONNECTION DESIGN OF TRUSS CONNECTIONS FOR CONSTRUCTION LOADING WAS DELEGATED TO
STEELFAB INC. FINAL CONSTRUCTION FORCES WERE PROVIDED TO STEELFAB BY SDL ON JUNE 20, 2011,
WITH A SUPPLEMENTARY EMAIL DATED JULY 29, 2011.

6. THE ANALYSIS AND DESIGN OF TEMPORARY BRACED FRAMES AND THEIR CONNECTIONS FOR ERECTION WAS
PERFORMED BY SDL AS ILLUSTRATED IN THE X4 SERIES DRAWINGS DATED JUNE 20, 2011.

7. THE GENERAL ERECTION SEQUENCING INFORMATION PROVIDED IN THIS DOCUMENT SHALL BE USED IN
CONJUNCTION WITH THE DETAILED ERECTION DRAWINGS PROVIDED BY STEELFAB INC.

8. MEMBERS ILLUSTRATED WITHIN EACH SEQUENCE IN RED ARE NEW TO THAT SEQUENCE, AND MEMBERS
ILLUSTRATED IN BLUE HAVE BEEN PREVIOUSLY ERECTED.

9. THE EXACT ORDER OF THE SUB#STEPS (LETTERED A, B, C, ETC) WITHIN EACH MAIN TRUSS ERECTION STEP
IS NOT CRITICAL PROVIDED THAT ALL STEPS ARE COMPLETE PRIOR TO RELEASING THE TRUSS SECTION
FROM THE CRANE.

10. ALL COLUMN BASEPLATES MUST BE GROUTED AND GROUT MUST ACHIEVE 75% OF ITS SPECIFIED 28#DAY
COMPRESSIVE STRENGTH PRIOR TO ERECTION OF THE SUPPORTED TRUSS SECTION.

11. SEE STEELFAB SHEET E250 FOR TYPICAL TRUSS DETAILS INCLUDING ERECTION SEQUENCING INFORMATION
FOR THE COMPLETION OF TRUSS CHORD SPLICES, WING PLATE CONNECTIONS, LOOSE COVER PLATES, AND

TEMPORARY GUSSET ERECTION AIDS.
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McLEOD REGIONAL MEDICAL CENTER ICU TOWER ERECTION, FLORENCE, SOUTH CAROLINA: "?“w.ﬂf‘n?m‘ﬁ T s agtiow whre chane &
MecLeod Regional Medical Center proposed the construction of a new ICU tower in the location of their e

B, GIMPLETE nOLTED WER COMMETIDN AND BSSET
EPECTION A1 A TOR §

existing cafeteria and central utiity plant; however, due to the extreme difficulty and expense associated
with shutting down the utility plant for an entire hospital complex; the new building was supporied by a

grid of 19 transfer trusses that had to be erected over the existing and fully operational building. Each S a0

truss weighs up to 365,000lbs and several included splices 1o be completed over the exisbng hospital )’ =

Stanley D. Lindsey and Associates, Lid (SOL) worked with Wiliams Erection Company to provide erection A 1
services for this operation.  Stability analysis was performed at each stage of the erection for gravity ~ 30 SEQUENCE X5-5 W T AT
Ioads and construction wind loading SDL also worked closely with the fabricator and provided 1) -

connection concepls and construction loads for connection design including  temporary  sphcing ﬁ‘.

connections. SOL proveded crane layoul and configuration plans for each crane location. In addition ta
the crane layout plans, a 30 Rewit-based erection sequence plan was provided 1o illustrate each erection
step. Intense coordination was required between all parties, and SDL provided several presentations
including animations of crane locations and pick sequencing to cleardy communicate the plan fo the
contractor and owner 123
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ERECTION SEQUENCE STEPS

WOTE PRICA TO THLR SEQUENCE THE FOLLOWING STEPS WST BE
COMPLETED: ¥6-8.3, NG-8.3, ¥G-10.2, AND ¥G-15,4 s

¥5-368.1: ERECT TRUSS TR-16C (REF: W1-1, TADLE 1, PIOK 33)
A, SHING TRUER TR-160 INTO POSTTION WITW

CRANE £ WD FOLD ,;_,3'
. IMRTALL ALL BOLTE [N TOF CHOND NES CONWECT1ON i‘
\

AMD WING PLATES AT GRLD LINE 3, A0 hES

130

McLeod Hospital Over Build

This consists of building a truss system over the existing staff
Cafeteria, laundry and power facility for the existing operating
hospital

. AISC | Questions?
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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!

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

Steel Erection: Engineering and Execution
Session 1: The Erector’s Perspective

Single-Session Registrants

CEU / PDH Certificates

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

e Password: Same as AISC website password.

A | Smarter.
é@ Stronger.
ame” : Steel.

3-Session Registrants
CEU / PDH Certificates

One certificate will be issued at the conclusion of the course.
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3-Session Registrants
Attendance and PDH Certificates

¢ You have two options to receive credit for a given session.
* Option 1: Watch the live session. Credit for live attendance will be
displayed on the Course Resources table within two days of the session.
* Option 2: Watch the recording and pass the associated quiz.

Videos and Quizzes
e For each session, find access within two business days after the live air date. (An

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. Only the registrant will
receive a certificate for the course.

IS | Smarter.
i@ : Stronger.
Eme” | Steel.
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3-Session Registrants
Course Resources

Find all your handouts, quizzes and quiz scores, recording access, and
attendance information in one place!

i Smarter.
: Stronger.
i Steel.

3-Session Registrants

Course Resources

Go to www.aisc.org and sign in.

USERNAME

PASSWORD

REGISTER NOW

3-Session Registrants

Course Resources
Go to www.aisc.org and sign in.

s secrion MyAISC

MY PROFILE

T FROFIE

roer Hi MY PURCHASED DOWNLOADS
MY COURSE RESOURCES

VIEW RESOURCES

3-Session Registrants

Course Resources
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Course Resources

Design of Facade Attachments

4-SESSION PACKAGE RESOURCES

C
A

opyright © 2020
merican Institute of Steel Construction

AISC | Thank you.
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AT Smarter.
é@é : Stronger.
e’ Steel.
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