AISC Night School Steel Construction: From the Mill to Topping Out
October 29, 2018 Session 3 — Steel Fabrication

C ﬁ?g ht School

Thank you for joining our live webinar today. ‘

We will begin shortly. Please standby.

Thank you.
Need Help?

Steel Construction | From the Mill to Topping Out

Today’s audio will be broadcast through the
internet.

Alternatively, to hear the audio through the phone,
dial 866-519-2796. Passcode: 387037
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Today'’s live webinar will begin shortly.
Please standby.

As a reminder, all lines have been muted. Please type any
guestions 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 866-519-2796. Passcode: 387037

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 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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Copyright Materials

This presentation is protected by US and International
Copyright laws. Reproduction, distribution, display and
use of the presentation without written permission of
AISC is prohibited.

© The American Institute of Steel Construction 2018

Session Description

18.3 Steel Fabrication
October 29, 2018

From the start of a project through final shipment, this session will provide a
detailed review for each and every step in the fabrication process. Topics include:
— Detailing
— Project management
— Purchasing of material

— Production: receiving material, cutting, hole making, parts, layout, fit, welding, bolting,
cambering, assembling, cleaning and coating

— Quality control: inspection, testing and error resolution
— Shipping
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Learning Objectives

* Describe the main tasks addressed to begin detailing: determining
format (modeled or not), advanced bill of materials, detailing
standards, erection aids, sequencing and submittals.

* List project management activities that relate to steel fabrication.
» List the steps of steel tracebility and describe it’s importance.
e List the main steps of steel fabrication production.

Night School 18: Steel Construction

From the Mill to Topping Out
Session 3: Steel Fabrication
October 29, 2018

Christian B Crosbhy, PE, CWI
Operations Manager

Cianbro Fabrication and Coating
Georgetown, MA
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Night School 18: Steel Construction

From the Mill to Topping Out

Quick recap of sessions 1 and 2...

Night School 18: Steel Fabrication

¢ 18.1 Introduction to the Steel Construction Process
e 18.2 The Manufacturing of Structural Steel Shapes

e 18.3 Steel Fabrication: A Virtual, Detailed tour of the Steel Fabrication
Process

e 18.4 Connection Design as the Fabricator’s Representative
e 18.5It Doesn’t Get Built Without the Erector

e 18.6 Erection Engineering — Stability During Construction
e 18.7 Field Fixes and Solution

e 18.8 Quality Control and Quality Assurance

10
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Night School 18: Steel Fabrication

e 18.1 Introduction to the Steel Construction Process
e 18.2 The Manufacturing of Structural Steel Shapes

e 18.3 Steel Fabrication: A Virtual, Detailed tour of the Steel Fabrication
Process

e 18.4 Connection Design as the Fabricator’s Representative
e 18.5I1t Doesn’t Get Built Without the Erector

e 18.6 Erection Engineering — Stability During Construction
e 18.7 Field Fixes and Solution

e 18.8 Quality Control and Quality Assurance

Night School 18: Steel Fabrication

e 18.1 Introduction to the Steel Construction Process
e 18.2 The Manufacturing of Structural Steel Shapes

e 18.3 Steel Fabrication: A Virtual, Detailed tour of the Steel Fabrication
Process

e 18.4 Connection Design as the Fabricator’s Representative
e 18.5It Doesn’t Get Built Without the Erector

e 18.6 Erection Engineering — Stability During Construction
e 18.7 Field Fixes and Solution

e 18.8 Quality Control and Quality Assurance
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Steel Fabrication

A virtual, detailed tour of the steel fabrication process

13

Steel Fabrication: From start thru final shipment

e Detailing
* Project
Management

* Production
e Shipping
e Quality Control

14
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Steel Fabrication: Detailing

* Project Kick-Off N
o ABM’S wore-rey—3ls :;;\ -
o - z]”q“ J1-pis8 I /i*wlm _.:L ey
e Detailing Standards S N
S E ‘ W
e Erector Needs - : e
: T~ i DA
e Submittals G LhLLL Tl L | o

15

Steel Fabrication: Detailing — Project Kick Off

 Format of DWG’s
e Scope of supply

— Structural
— Connections
— Misc
e Sequencing: what do
they want first?

16
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Steel Fabrication: Detailing — Modeling

17

Steel Fabrication: Detailing — Project Kick Off

e Review of design DWG

— Plans, elevations,
sections

— Notes
e Review of specs
e Review of specials

18
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Steel Fabrication: Detailing — Modeling

19

Steel Fabrication: Advanced Bills of Material

Advanced Bills of Mat’| (ABM)
e Size of project

* Modeled or by hand

e Main Mat’|

e Detail Mat’l

e Purchasing discussed in
next section

20
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Steel Fabrication: Detailing — ABM's

21

Steel Fabrication: preferred Grades

Found in Steel Manual e S & IShapes: ASTM A36

* WF: ASTM A992  PL:
e HSS: ASTM A500 Gr C — ASTM A36
e Channels: ASTM A36 — ASTM A572 GR 50

e Angle: ASTM A36 e Bolts: see table 2-6

22
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Steel Fabrication: preferred Grades

Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes

[ Fq Applicable Shape Series
Yield | Tensile HSS
Steel ASTM Stress’ | Stress” § 8
rypannlgnmm(hn(unwmsurcmz:Lgxz
AS3 6r 8 % ® _F
2 5
&8 :
2500 46 5
e [0 [
e 2 0
carcon | g p—22 % 5
&B 0 n
N X 9 | &0
Bt 55 5 T0-100
ATS 36 % 56-8)
oaul—2 36-52 58
50 50-65 [
A0S A 20 [
. 23
Steel Fabrication: preferred Grades
Table 2-5
Applicable ASTM Specifications
for Plates and Bars
Plates and Bars, in.
Fy Fy over | over | over | over | over
Yield |Tensile| to |0.75to] 125 | 15 | 2to | 25 | over | ower | ower
Steel ASTM Stress® | Stress® | 0.75 | 1.25 |to15| to2 | 25 | tod |4to5 |5%6 | 6108 | over
Type | Designation | (ksi) | (ksi) [incL | incl | incl | inel. | incL | incl | incl | inck |incL | &
a2 58-80
A36
B 58-80
GG 0 55-75
caon |2 6e D kK] 60-80
ool 6650 | 50 | 65-100 I N I N D
i Gr. 55 55 70-100 s € . . .
ATOS | Gr. 36 B 58-80
Gr, 42 42 60
AST2| Gr.55 55 70
T T 1 T T T T 24
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Steel Fabrication: Preferred Grades for Bolts
Table 2-6
Applicable ASTM Specifications for
Various Types of Structural Fasteners

Balis

High- Washers Anchor Rods

MF;L Fy % 'E .EE § En

Yield TlmsiIIil B o - E "E

e | S | S| ametr o HEE HEHE -
Gr. AR5 - L) a5t 1.5
w [aemase | - 120 0510 1.25
& [ e atar - 150 051015
GrFzesr | - 150 510 1.25
Falnl - 200 1 b0 125 il
Fanaa - 200 110 125 il
A14d G 2H 0125 tn 4
A5G - - 025104
Fa3h - - 035 10 &

FRa4 - - any
Fa58 - - 05101.5
136 3E 5640 1o 10
25
Steel Fabrication: Preferred Grades - Anchors
i 36 5 ad= 0Zhmd
FI554 | GLES 556 1555 0254
Ge s | 106 | 136-150 02510
L] r. ¥ I
26
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Steel Fabrication: Detailing — Detailing Standards

e Each shop is different

DETAILING
* Presentation of DWG IB
e Connection details
FOR STEEL
e Equipment and level of CONSTRUCTION
THIRD EDITION

automation
e Skills and abilities

27

Steel Fabrication: Detailing — Detailing Standards

28
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Steel Fabrication: Detailing — Detailing Standards

29

Steel Fabrication: Detailing — Detailing Standards

30

© Copyright 2018 15
American Institute of Steel Construction



AISC Night School Steel Construction: From the Mill to Topping Out
October 29, 2018 Session 3 — Steel Fabrication

Steel Fabrication: Detailing — Erector Needs

* Erection DWG’s

e Column Splices — Steel
Manual Table 14-3

* Perimeter cable holes
e Shop assemblies

31
Steel Fabrication: Erection DWG's
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Steel Fabrication: Column Splice Detail

Wi M
12 12

Steel Manual Table 14-3  , 7 u
-] Z § Z
-\
4

1/\ #3 == = -
N
&
g,
TYPICAL FULL PENETRATION
COLUMN FIELD SPLICE

33

Steel Fabrication: Perimeter Cable Holes

i

Perimeter railing
attached to
structural steel

34
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Steel Fabrication: Perimeter Cable Holes

{

35

Steel Fabrication: Shop Assemblies

36
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Steel Fabrication: Detailing — Submittals

e COSP Section 4: Approval Documents

— 4.1 Owner Responsibility: Released for Construction
Design Documents

— 4.2 Fabricator Responsibility: Approval Documents —
The structural steel shop drawings, erection drawings,
and embedment drawings or where the parties have
agreed in the contract documents to provide digital
model(s), the fabrication and erection models.

Steel Fabrication: Detailing — Submittals

e COSP Section 4: Approval Documents

— 4.3 Use of Digital Files or Copies of the Design
Documents.

— 4.4 Approval: a. correctly interpreted the contact
documents. b. reviewed and approved connection
details. c. Released to begin fabrication.

— 4.5 Fab and Erection Docs not Furnished by
Fabricator.

© Copyright 2018 19
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Steel Fabrication: Detailing — Submittals

e COSP Section 4: Approval Documents

— 4.6 The RFI Process. Interpretation and
implementation of the contract documents, including
clarifications and or revisions to the contract
documents.

— 4.7 Erection Documents

Steel Fabrication: Detailing — Submittals

Connection Design:
e First Class did cover in detail

* Next week’s class: 18.4 Connection Design as the
Fabricator’s Representative

e COSP section 3.1.1 gives the Owner’s Designated
Representative for Design (ODRD) 3 options for
Connection Design

© Copyright 2018 20
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Steel Fabrication: Detailing — Submittals

Connection Design Options COSP 3.1.1:

Option 1: the complete connection design shall be shown
in the structural design documents.

Steel Fabrication: Detailing — Submittals
Connection Design Options COSP 3.1.1:
Option 2: in the structural design documents or

specifications, the connection shall be designated to be
selected or completed by an experienced steel detailer.
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Steel Fabrication: Detailing — Submittals

Connection Design Options COSP 3.1.1:

Option 3: in the structural design documents or
specifications, the connection shall be designated to be
designed by a licensed engineer working for the
fabricator.

Steel Fabrication: Detailing — Submittals

Connection Design Options COSP 3.1.1:

There is more to each of these options but | wanted to
provide a brief outline for them.

© Copyright 2018 22
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Steel Fabrication: Detailing - Summary

* Project Kick-Off N
o ABM’S wore-rey—3ls :;;\ -
o - z]”q“ J1-pis8 I /i*wlm _.:L ey
e Detailing Standards S N
S | W
e Erection Aids - \ e
. P i
e Submittals G LhLLL Tl L | o

45

Steel Fabrication: pProject Management

* Project kick off e Managing submittals
e Scope of Supply e Budgeting
e Ordering Mat’l e Schedules

46
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Steel Fabrication: Project Management

* Project kick off * This usually occurs at
the same time as

setting up the detailer.

Scope of Supply
Ordering Mat’l
Managing submittals

* On bigger jobs, this will
involve CM, GC, erector,
Budgeting other subs, etc.

Schedules

Steel Fabrication: pProject Management

* Project kick off e Again, similar to the
kick off meeting with
detailer.

e Scope of Supply

Ordering Mat’l e Ensure that no items
* Managing submittals are missed...

Budgeting

Schedules
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Steel Fabrication: Project Management

Ordering Mat’l e Mill Orders Main Mat’l:
— Bundle quantities
e Receive Detailer ABM a

* Nesting Mat’l

— Check mill rolling
— Min truck load orders

— Linear Mat’l — 42K-48K |bs
— PL Mat’l — Mills have the info
« Additional Testing online.

— CVN’s, Others

Steel Fabrication: Project Management - Ordering

Detail Mat’| * Angle
e Plate — Standard lengths 40’-0
— PL 96 x 240. Special sizes — 10Klbs
are available e Rolling schedules
— Talk to each millon min ¢ Back to connection
orders standards.
e Flat Bar

— Standard lengths 20°-0

© Copyright 2018 o5
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Steel Fabrication: PM - Ordering Mat'l, Bundle Qty

Nucor-Yamato Steel

3lytheville, Arkansas Area: Plant
JYS Title: Bundling Practices
No: NYS-D-001
Seciions wr ¥ & | & F-3 = (-4 &
AT WallTee 5 5 5 5 5 5 5 5
W30X116-39] & W33 hruWad | 1 1 1 1 1 1 1
30X95-108 3 3 3 3 1 1 1 1
30X%0 3 3 3 3 3 1 1 1
W27X114-368 1 1 1 1 1 1 1 1
7X102 3 3 3 3 1 1 1 1
27X94 3 3 3 3 3 1 1 1
27X84 3 3 3 3 3 3 1 1
W24X117-370 1 1 1 1 1 1 1 1
24x104 3 3 3 3 1 1 1 1
24155103 3 3 3 3 3 3 3 3
W2IX101-273, 1 1 1 1 1 1 1 1
“9  3 3 3 3 3 3 3 3
wisX143311, 1 1 1 1 1 1 1 1

51

Steel Fabrication: PM - Ordering Mat'l, Rolling

52
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Steel Fabrication: Project Management

* Project kick off  Working with Detailer
* Scope of Supply and CM, GC, customer
* Ordering Mat’l * RFI'sand Logs

* Revised contract doc’s

 Managing
e DWG submittals and

submittals ]
0gs
e Budgeting « Buy out’s
e Schedules

Steel Fabrication: pProject Management

* Project kick off e Mat’l
e Scope of Supply e Labor
e Ordering Mat’l e Subs
 Managing submittals e Otheritems
* Budgeting ~ Bolts
— Joist and Deck
e Schedules Beari
— Bearings
© Copyright 2018 27
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Steel Fabrication: Project Management

e Project kick off * Coordination:

e Scope of Supply — Site

e Ordering Mat’l — Erector

* Managing submittals — Customer

: e Software:

e Budgeting :
— MS Project

e Schedules — Primavera
— Excel

Steel Fabrication: pProject Management

* Project kick off e Managing submittals
e Scope of Supply e Budgeting
e Ordering Mat’l e Schedules
© Copyright 2018 28
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Steel Fabrication: Production
e Receiving Mat’l  Welding
e Cutting e Bolting
 Hole Making e Cambering
e Parts  Assembling
e Layout e Cleaning
e Fit  Coating

e Shipping

Steel Fabrication: Production — Receiving Mat'l

e Receiving Mat’l
— Trucking
— Rail

* Traceability

58
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Steel Fabrication: Production — Traceability

e AISC 360, Spec. for e COSP Section 6.1
Structural Steel “_..demonstrate...a
Buildings (steel spec), method of mat’l ID, visible
Sect. N2.1, Mat’l ID. up to the point of
Takes us to COSP assembling members...”
section 6.1

Steel Fabrication: Production — Traceability

e So how do shops do — Update their material
this? inventory system with

. . . , received mat’l.
— Visual inspection of mat’l

to A6. — Issue a pull ticket to bring

material into plant.
— Mark the material as they P

off load deliveries with

heat #, PO, job #, size, etc. process mat’l at which
point the mat’l receives a

piece mark or ship mark.

— Use a nested cut list to

— Place in a specific yard
location.
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Steel Fabrication: Production — Traceability

61

Steel Fabrication: Production — Traceability

62
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Steel Fabrication: Production — Traceability

63

Steel Fabrication: Production — Traceability

64
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65

66
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Steel Fabrication: Production — Traceability

* Traceability
— Typical ship
marking

system for
fabricators

Steel Fabrication: Production — Cutting

Cutting e Steel spec, Sect. M2,
e For WF, C, large L; etc. item 2 address thermal
most shops use a band cutting.
Saw. e COSP section 6.2
e PL: burn tables and address thermal
shear. Plasma and oxy cutting.
fuel.

e Small L: shear or saw.
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Steel Fabrication: Production — Cutting

69

Steel Fabrication: Production — Cutting

70
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Steel Fabrication:
Production — Cutting

71

Steel Fabrication: Production — Cutting

72
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Steel Fabrication: Production — Cutting

73

Steel Fabrication: Production — Cutting

74
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Steel Fabrication: Production — Cutting

75

Steel Fabrication: Production — Hole Making

e Hole Making — RCSC section 3.3, bolt
holes. Sizes: standard,
oversized, short slot and
long slot. Table 3.1. Also,
thermal cut and burrs
are address.

— Steel spec, section M2.5
addresses bolted
construction...

— Drilling and punching are
the main processes for
hole making.

76
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Steel Fabrication: Production — Hole Making
Mag Drilling

Drill Line -
Punch Line 7

Steel Fabrication: Production — Parts

* Parts
— Recap
— Received mat’l
— Cut main sticks
— Cut detail

78
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Steel Fabrication: Production — Parts

79

Steel Fabrication: Layout

e Layout by hand

80
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Steel Fabrication:
Production — Layout

Layout automated

81

Steel Fabrication:
Production — Fitting

82
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Steel Fabrication:
Production — Fitting

83

Steel Fabrication:

Production — Welding
AWS D1.1

* Gen Requirements

* Design

* Prequal & Qualifications
e Fabrication

* |nspection

84
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Steel Fabrication:

Production — Welding
AWS D1.1

85

Steel Fabrication: Production — Welding AWS D1.1

86
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— Sect 6: Washers

— Sect 7: Preinstallation
Verification Testing

Steel Fabrication:
Production — Bolting

e RCSC — Sect 8: Installation
— Sect 1: Gen Require — Sect 9: Inspection
— Sect 2: Components — Sect 10: Arbitration

— Sect 3: Bolted Parts

— Sect 4: Joint Types
e Snug tight
* Pretensioned
 Slip critical
— Sect 5: Limit States o

Steel Fabrication:
Production — Bolting

88
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Steel Fabrication:
Production — Bolting

89

Steel Fabrication: Production — Cambering
e Cambering
— Mechanical
— Heat (Steel Spec, M2.1)
— Tolerances COSP 6.4.4
90
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Steel Fabrication: Production — Cambering

Mechanical 91

Steel Fabrication: Production — Cambering

92
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Steel Fabrication: Production — Cambering

Heat 93

Steel Fabrication: Production — Assembling

94
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Steel Fabrication: Production — Cleaning

e Cleaning per SSPC
— SP1: Solvent
— SP2: Hand tool
— SP3: Power tool
— SP5: White metal blast
— SP6: Commercial blast
— SP7: Brush blast
— SP10: Near white blast

95

Steel Fabrication: Production — Coating

* Coating
— Primer
— Multi coat paint
— Hot dip galv
— Metalizing

96
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Steel Fabrication: Shipping

Legal and Permit Load
Sizes Vary by State and
City so the following is
approximate sizes. So
check with your local fab
shop.

97

Steel Fabrication: shipping
- WIDTH HEIGHT LENGTH
Standard Either 48’-0
Flatbed Or 53’-0
Legal Load Up to 8’-9 Up to 13’-6 Up to 55’-0
Permit, Signage Less than 14’-0 Varies by Up to 85’-0
Authority
Special Permit, 14’-0+ Varies by Over 85’-0
Escorts Authority
98
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Steel Fabrication: Shipping

99

Steel Fabrication: Quality Control
Quality Management e Purchasing
System Requirements e Mat’l ID
* Management e Fab Process Control
* Contract & Spec Review Inspection & Testing
e Detailing e Calibration of
 Doc & Data Control Inspection, Measuring,
 Control of QC Records Test Equipment
© Copyright 2018 50
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Steel Fabrication: Quality Control

e Control of * Training
Nonconformances e Internal Audit

e Corrective Action

 Handling, Storage,
Delivery of Product &
Mat’l

101

Steel Fabrication: Quality Control

Fab Tolerances
e COSP Section 6.4
e AWSD1.1

— 5.21 Tolerances of joint
dimensions

— 5.22 Dimensional tolerance of
welded structural members

— 5.23 Weld profiles

102
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Steel Fabrication: Quality Control

e 18.1 Introduction to the Steel Construction
Process
— Reviewed in detail Steel Spec Chapter N

103

Steel Fabrication: Summary

e Detailing

Project
Management

Production

Shipping
Quality Control

104
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AISC | Questions?

Individual Webinar Registrants
CEU/PDH Certificates

Within 2 business days...

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

raarrictratiAan /M Alc~ Avrer
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Individual Webinar Registrants
CEU/PDH Certificates

Within 2 business days...

e New reporting site (URL will be provided in the forthcoming
email).
Username: Same as AISC website username.
Password: Same as AISC website password.

8-Session Registrants
CEU/PDH Certificates

One certificate will be issued at the conclusion of
all 8 sessions.

© Copyright 2018 54
American Institute of Steel Construction



AISC Night School Steel Construction: From the Mill to Topping Out
October 29, 2018 Session 3 — Steel Fabrication

8-Session Registrants

Access to the quiz: Information for accessing the quiz will be emailed to you by
Wednesday. It will contain a link to access the quiz. EMAIL COMES FROM
NIGHTSCHOOL®@AISC.ORG

Quiz and Attendance records: Posted Tuesday mornings.
www.aisc.org/nightschool - click on Current Course Details.

Reasons for quiz:

eEEU — must take all quizzes and final to receive EEU
*CEUs/PDHS — If you watch a recorded session you must take quiz for CEUs/PDHs.

*REINFORCEMENT — Reinforce what you learned tonight. Get more out of the
course.

NOTE: If you attend the live presentation, you do not have to take the quizzes to
receive CEUs/PDHs.

8-Session Registrants

Access to the recording: Information for accessing the recording will
be emailed to you by this Wednesday. The recording will be available for
three weeks. For 8-session registrants only. EMAIL COMES FROM
NIGHTSCHOOL@AISC.ORG.

CEUs/PDHS — If you watch a recorded session you must take AND
PASS the quiz for CEUs/PDHs.
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Night School Resources for 8-session
package Registrants

Find all your handouts, quizzes and quiz scores,
recording access, and attendance information all in
one place!
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Nicht Schoal E for 8.cess]

package Registrants
Go to www.aisc.org and sign in.

>
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Night School Resources for 8-session
package Registrants

» Weekly “quiz and recording” email.

« Weekly updates of the master Quiz and Attendance
record found at www.aisc.org/nightschool. Scroll down
to Quiz and Attendance records.

o Updated on Tuesday mornings.

Night School Resources for 8-session
package Registrants

* Webinar connection information:
o Found in your registration
confirmation/receipt.
o Reminder email sent out Monday mornings.
< Link to handouts also found here.
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AISC | Thank you
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