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AISC Live Webinars
Thank you for joining our live webinar today.
We will begin shortly.  Please standby.

Thank you.

Need Help? 
Call ReadyTalk Support: 800.843.9166

Fabricators’ Insights on Clear Communication 
of Bridge Design Requirements

January 24, 2019

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:

(866)-519-2796
Passcode:  945457
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Today’s audio will be broadcast through the internet.

Alternatively, to hear the audio through the phone, dial:

(866)-519-2796
Passcode:  945457

AISC Live Webinars

Audio Options

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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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 2019

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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Fabricators’ Insights on Clear Communication of Bridge Design Requirements
January 24, 2019

As project delivery schedules are continually accelerated, clear communication of bridge 
design requirements becomes increasingly important in order to maintain the structural 
steel delivery milestones. Some of the most common contract plan issues or errors 
associated with steel bridges are presented, along with suggestions on how to avoid 
them. A brief introduction to BIM for bridges, and its potential advantages, is also offered 
from the perspective of a steel bridge fabricator.
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• Describe how excessive reliance on standard details may prevent the timely delivery 
of construction projects

• Explain the importance of considering the construction sequence of steel bridges 
during the design phase.

• Identify the functions performed by building information modeling (BIM) in modern 
steel design and construction.

• List the steps of the steel fabricators’ preferred workflow that makes use of sharing 
digital BIM models.

AISC Live Webinars

Learning Objectives
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Presentation Overview

Part I:  Five Common Design Issues Slowing Projects

Part II: BIM for Bridges in Structural Steel Fabrication

9

Part I:  Five Common Design Issues 
Slowing Projects

10



AISC Live Webinar
January 24, 2019

Fabricators’ Insights on Clear Communication 
of Bridge Design Requirements

6

Copyright © 2019
American Institute of Steel Construction

Collective Intent

• Deliver the project to the Owner as 
efficiently as possible

– Cost, Time, Both . . .

• How, from Fabricators’ Perspective?

– Detail steel with as few questions 
as possible

• Presentation Objective

– Raise awareness of common 
issues

11
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#5 – Primary Member Designation,
Fracture Critical Member (FCM) Designation
Charpy V-Notch (CVN) Requirements

13

• Objective:  Clear definition member designations, 
material and testing requirements

• Recognize impact on fabrication:

– Material ordering and testing

– Fabrication methods/techniques

– Quality control requirements (weld testing and 
repairs)

Primary Member Designation, FCM, CVN

14
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Primary Member Designation

• Clear and accurate designation is critical

– AASHTO LRFD Bridge Design Specifications, 8th Ed

15

Primary Member Designation

• Impact on Fabrication - Punching vs. Drilling Holes

– Primary members          Only drilling permitted

16
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Primary Member Designation

• Impact on Fabrication - Punching vs. Drilling Holes

– Primary members          Only drilling permitted

Cost Impact:  Drilling can be 2x Cost of Punching
17

Primary Member Designation

• Impact on Fabrication – Cold vs. Heat Bending

– Primary members          Only heat bending permitted

18
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Primary Member Designation

• Impact on Fabrication – Cold vs. Heat Bending

– Primary members          Only heat bending permitted

Cost Impact:  Heat Bend > 3x Cost of Cold Bend
19

Fracture Critical Member Designation

• AASHTO LRFD Bridge Design Specifications, 8th Ed

20
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Fracture Critical Member Designation

• Case Study – Simple Span Stringer Bridge

Bridge Elevation
21

Fracture Critical Member Designation

• Case Study – Simple Span Stringer Bridge

Bridge Section

22
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Fracture Critical Member Designation

• Case Study – Simple Span Stringer Bridge

23

Fracture Critical Member Designation

• Case Study – Simple Span Stringer Bridge

Cost Impact:  FCM adds min. 5% to material cost
24
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Fracture Critical Member Designation

• FCM Impacts on Fabrication

– FCM-specific weld PQR’s required

– Pre-blasting steel prior to fabrication may be required

– Higher preheat temperatures required for welding

– Additional requirements for baking and controlling flux

– Additional weld NDT and longer wait periods for NDT

– More frequent QC auditing of welding

– Approvals for weld repairs; post-heat required on repairs

25

Fracture Critical Member Designation

• FCM Impacts on Fabrication

– FCM-specific weld PQR’s required

– Pre-blasting steel prior to fabrication may be required

– Higher preheat temperatures required for welding

– Additional requirements for baking and controlling flux

– Additional weld NDT and longer wait periods for NDT

– More frequent QC auditing of welding

– Approvals for weld repairs; post-heat required on repairs

Impact:  Additional time and cost
26
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Charpy V-Notch Requirements

• Clear and complete requirements are essential

27

Charpy V-Notch Requirements

• Clear and complete requirements are essential

1

28
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Charpy V-Notch Requirements

• Clear and complete requirements are essential

Which plates 
are subject to 
tensile stress?

1

29

Charpy V-Notch Requirements

• Clear and complete requirements are essential

2

30
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Charpy V-Notch Requirements

• Clear and complete requirements are essential

These are FCM values.

Are these FCM?

2

31

Charpy V-Notch Requirements

• Clear and complete requirements are essential

Impact:  Material order—accuracy; lead time; cost
32
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#4 – Details of Stiffeners and Connection Plates

33

Details of Stiffeners and Connection Plates

34
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• Objective:  Clear definition geometry of the plates 
and their connection to the component

• Recognize impact on fabrication:

– Plate preparations (beveling for fit, milling)

– Weld details and preparation required

Details of Stiffeners and Connection Plates

35

Details of Stiffeners and Connection Plates

• Clear definition of plates vertical or normal to grade

36
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Details of Stiffeners and Connection Plates

• Clear definition of plates vertical or normal to grade

Impact:

• Vertical plates typically required beveled ends

• Perpendicular plates do not require beveled ends

37

Details of Stiffeners and Connection Plates

• Clear definition of the fit and welding requirements

– Tight Fit – Gap up to 1/16” allowed (AWS D1.5)

– Mill to Bear – 75% area in contact (AWS D1.5)

– Weld Details – Fillet weld, PJP, CJP

38
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Details of Stiffeners and Connection Plates

• Clear definition of the fit and welding requirements

39

• What’s less than desirable here?

Details of Stiffeners and Connection Plates

40
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• What’s less than desirable here?

Details of Stiffeners and Connection Plates

Finish to Bear unnecessary 
at a connection plate that is 
not a bearing stiffener

41

• What’s less than desirable here?

Details of Stiffeners and Connection Plates

Impact:  

Finish to Bear adds at 
least 25% to cost of 
each connection plate

42
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• What’s less than desirable here?

Details of Stiffeners and Connection Plates

43

• What’s less than desirable here?

Details of Stiffeners and Connection Plates

Tight fit is an unnecessary 
constraint for fillet 
welds—AWS D1.5 
inherently controls fit-up 
for fillet welds; has 
provisions for gaps >1/16”

44
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• What’s less than desirable here?

Details of Stiffeners and Connection Plates

Impact:  

Potential repair and 
delays due to 
unnecessary fit constraint

45

#3 – Use of Standard Details (When N/A)

46
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#3 - Use of Standard Details (When N/A)

• Standard details can be very good, IF used properly

– Appropriate for particular geometry

– Appropriate for particular location

– Appropriate for adjacent details

47

#3 - Use of Standard Details (When N/A)

• Standard details can be very good, IF used properly

– Appropriate for particular geometry

– Appropriate for particular location

– Appropriate for adjacent details

• If one of more of these is not true:

– Detailer lays out alternatives

– Submits Request for Information

– Waits

48
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Use of Standard Details (When N/A)

• Case Study – Two Span Girder Bridge, Skewed, Flared

49

Use of Standard Details (When N/A)

Standard connection 
detail in Contract Plans

50
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Use of Standard Details (When N/A)

Shop drawings

51

Use of Standard Details (When N/A)

Impact:  

• Beveling Conn Plate 
increases cost 25% to 35%

• PJP Weld at Conn Plate is 3x 
cost of normal fillet welded 
Conn Plate

• Compound beveled fill plates 
could be ~$200 ea. 
(fabrication only)

52
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Use of Standard Details (When N/A)

Standard cross frame 
detail in Contract Plans

Member sizes charted

53

Use of Standard Details (When N/A)

Shop drawing
54
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Use of Standard Details (When N/A)

Impact:  

• Larger gusset plates

• Four additional bolts at 
each cross frame 
(fabrication and erection 
impact)

55

Use of Standard Details (When N/A)

Standard cross frame 
detail in Contract Plans

Member sizes charted

56
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Use of Standard Details (When N/A)

Shop drawing

57

Use of Standard Details (When N/A)

• Actual geometry yields 
a vastly different frame

• At the least, creates 
delays for RFI process 
for approval of actual 
condition

58
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Use of Standard Details (When N/A)

• Suggestions for avoiding the issue:

– Investigate nuances of structure geometry

– Design/Model/Draw connections to-scale

59

#2 – Bridge Fit

60
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Bridge Fit

• Objective:  Clear definition of the load condition at 
which various bridge components “fit” together

• Fit condition defines:

– Load state at which cross frames/diaphragms “fit” 
with girders having theoretically plumb webs  

– Applies to Skewed and/or Curved I-girder bridges, 
and important also for Trusses, Arches and Cable 
Stayed bridges

61

Bridge Fit – I-girder Bridges

• Generally, components “fit” together in only one 
dead load condition

– No Load (Cambered Position)

– Steel Dead Load (Erected Position)

– Total Dead Load (Final Position)
62
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Bridge Fit – I-girder Bridges

• Define by the load state, not by “webs plumb in . 
. .”

– No Load Fit (NLF)

– Steel Dead Load Fit (SDLF)

– Total Dead Load Fit (TDLF)

63

Bridge Fit and Shop Assembly

• Case Study – Curved I-girder Bridge

64
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Bridge Fit and Shop Assembly

• Specified Fit Condition:

65

Bridge Fit and Shop Assembly

• Specified Fit Condition:

Fit condition 
clearly specified

66
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Bridge Fit and Shop Assembly

• Specified Fit Condition:

Unfortunately, 
does not follow 
current industry 
guidance

67

Bridge Fit and Shop Assembly

• Be aware of the interaction between 
the specified fit condition and any 
shop assembly requirements

• Specified Fit Condition with Shop Assembly:

68
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Bridge Fit and Shop Assembly

• Specified Fit Condition with Shop Assembly

Incompatibility of fit 
condition and specified 
shop assembly

 SAFETY CONCERNS

69

Bridge Fit – Trusses

• Clearly define truss camber and geometry

• Options:

1. Cambered Lengths, Cambered Angles

2. Cambered Lengths, Geometric (Final) Angles

70
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Bridge Fit – Trusses

• Coordinate with shop assembly requirements

1. Cambered Lengths, Cambered Angles
• Can be shop assembled without force fitting

2. Cambered Lengths, Geometric (Final) Angles
• Cannot be fully shop assembled without force fitting

• Thus, top and bottom chords assembled separately

71

Bridge Fit – Trusses

• Coordination with shop assembly requirements

What does this require for a 
shop assembly? 72
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Bridge Fit – Trusses

• Coordination with shop assembly requirements

Separate assemblies:  1) Top chord with web 
members and 2) Bottom chord with web members 73

Bridge Fit – Arches, Cable Stayed

• Arches and Cable Stay Bridges

– Relationship between main structure camber and 
floorsystem / bracing camber and fit

74
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Bridge Fit – What if I have questions!?!?

75

Bridge Fit – What if I have questions!?!?

76
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Bridge Fit – What if I have questions!?!?

#1 –

78
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#1 – Bearing Pad Elevations

79

Bearing Pad Elevations

• Anecdotally, the #1 discrepancy in bridge contract plans

80
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Bearing Pad Elevations

• Why does the Fabricator care?  
 “Just put steel at elevations provided . . . ”  

– Essentially, Detailers perform a verification of 
structure geometry

– Provides assurance that structural steel geometry 
is in conformance with contract plans

Bearing Pad Elevations

• Detailer checks geometry by working from top of 
roadway down to bearing pads

– Deck elevations

– Deck thickness

– Haunch thickness

– Girder depth

– Bearing depth

Or Bottom of Slab

Yields                   Bearing Pad Elevations 
82



AISC Live Webinar
January 24, 2019

Fabricators’ Insights on Clear Communication 
of Bridge Design Requirements

42

Copyright © 2019
American Institute of Steel Construction

Bearing Pad Elevations

83

Bearing Pad Elevations

• If a discrepancy, Detailer is unsure whether it’s a:

– Bust in roadway geometry

– Bust in concrete haunches

– Bust in cambers

– Bust in bearings

– Bust in bearing pad elevations

84
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Bearing Pad Elevations

• If a discrepancy, Detailer is unsure whether it’s a:

– Bust in roadway geometry

– Bust in concrete haunches

– Bust in cambers

– Bust in bearings

– Bust in bearing pad elevations

85

Bearing Pad Elevations

• If a discrepancy, Detailer is unsure whether it’s a:

– Bust in roadway geometry

– Bust in concrete haunches

– Bust in cambers

– Bust in bearings

– Bust in bearing pad elevations

• Leads to an RFI, and essentially stoppage

Why?  Potential impact to steel material order

86
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Bearing Pad Elevations

• Suggestions for avoiding the discrepancy

– Include basic roadway geometry with structure

– Clearly define deck slab and haunches
• Constant haunch – state so

• Variable haunch – provide

Common Design Issues Slowing Bridge Projects

88
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Common Design Issues Slowing Bridge Projects

#5 – Primary Member, FCM and CVN Designation

#4 – Details of Stiffeners and Connection Plates

#3 – Use of Standard Details (When N/A)

#2 – Bridge Fit

#1 – Bearing Pad Elevations

89

Part II: BIM for Bridges in Structural Steel 
Fabrication

90
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Traditional BIM in Bridge Fabrication

91

Current BIM in Bridge Fabrication

92
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The Power is in the “I” – the Info

93

The Power is in the “I” – the Info
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Current Uses of BIM for Bridges

• Generation of Shop Drawings, 
Fab Data & CAM Files

• Fabrication Planning

• Fit Verification and Clash 
Detection

• Quality Control/Assurance

• Steel Erection Planning

• Data Warehouse for Fabrication 
Documentation (RFIs, QC Data)

• PROJECT DATA for LIFE CYCLE!

95

Traditional Shop Drawing

Communication Tool!

Info Can Be Zinc Marked

Current Use of BIM – Fabrication

96
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Current Transfer of CAM Data

Transferred Electronically

Current Use of BIM – Fabrication

97

CAD Drawings

BOM

CNC Code

CAM Toolpath
Part Model

• Parametric 3D models created for 
girder parts

• One associative part model shared by 
all disciplines

• Reduces redundant efforts

Current Use of BIM – Fabrication

98
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Individual 
Components

Assembly

Current Use of BIM – Fabrication

99

Traditional Assembly

• Labor Intensive

• Time Consuming

• Costly

Current Use of BIM – Fit Verification
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Current Use of BIM – Fit Verification

• Schedule/Size Prohibited Full Assembly

• Physical Progressive Laydown Assembly

• Fully Connected Virtual Assembly in 

Position for Bearing to Bearing Check 

Current Use of BIM – Fit Verification

102
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Physical Assembly avoids 
issues here, BUT
Virtual Assembly can achieve 
same result

Current Use of BIM – Fit Verification

103

Potential Use of BIM – Info Sharing

Traditional Workflow

Analysis and 
Design 

(Data/Models)

Create 2-D 
Contract 

Plans

Enter Data 
into 

Software

Create 2-D 
Shop Dwgs 
for Approval

Create CAM 
Models for 
Fabrication

Engineer Fabricator

Digital

Digital

DigitalPaper

Paper

Digital Paper

104
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Potential Use of BIM – Info Sharing

Analysis and 
Design 

(Data/Models)

Create 2-D 
Contract 
Plans ?

Data 
Dump into 
Software

Create 2-D 
Shop Dwgs 
for Approval 

?

Create 
Models for 
Approval 
and Fab

Electronic Data Transfer

Create 2-D 
Contract 
Plans ?

Create 2-D 
Shop Dwgs 
for Approval 

?

Preferred Workflow

Digital

Paper

Digital

Digital

Paper

Engineer Fabricator

105

Potential Use of BIM – Info Sharing

106
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Potential Use of BIM – Fab Doc Review

107

Potential Use of BIM – Fab Doc Review

108
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Potential Use of BIM – Data Storage

• Project Info Warehouse

• Fabrication Details

• RFIs

• Fabrication QC Docs

• As-Built Docs

109

BIM Benefits in Bridge Fabrication

• Optimizes Workflow thru Design – Detailing –
Fabrication – Field 

• Minimizes Errors due to:
• Manual Data Transfer
• Detailing Misfits

• Provides One Source for Data
• Shop Drawings / RFIs
• Fabrication Documentation
• QC Records 

• Eliminates Redundant or Manual Efforts
• Manual Programming and Fabrication Processes
• Physical Assemblies for Fit Verification

INSERT 
MODEL 
SNAPSHOT

110
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Where Do We Go From Here???

• FHWA is setting a path for implementation of BIM

• Defined information exchange format in 2016
• IFC file = Industry Foundation Classes

• Standardized neutral data model/file that describes building 
and construction industry

• Overseen and governed by buildingSMART

International

111

Where Do We Go From Here???

• AASHTO T-19 Pooled Fund Study

– Defining the bridge data to be included in the IFC file

– Current effort focused on data exchange from 
designer to fabricator

– Industry task groups assisting (AASHTO/NSBA Steel 
Bridge Collaboration)

112
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Where Do We Go From Here???

• Consider the benefits to you

– Owner, Engineer, Fabricator, GC, Erector

• Prepare for the use of IFC files—it’s coming!

• Participate in Industry Development

– AASHTO/NSBA Steel Bridge Collaboration

Remember, the Power is the INFO/DATA!!

(this drives any 3D representation)
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• 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!

CEU / PDH Certificates

• Reporting site (URL will be provided in the forthcoming email).

• Username:  Same as AISC website username.

• Password:  Same as AISC website password.

CEU / PDH Certificates
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Thank you. 


