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High Steel Structures

1931 ‐ Sanford H. High purchased King Welding 
Company (Later named High Welding Company)



High Steel Structures

• Largest steel girder 
manufacturer in the 
U.S.

• Four facilities
• ISO 9001 Certified
• 14 State market area 
• AISC certified

– Bridges
– Building
– Erection



Excellence



• Durable
• Economical
• On time
• Aesthetic

Excellence



Durability



Weathering Steel Cost Savings 

Cost savings
• First cost
• In service 
cost



Weathering Steel Performance
• Detailing is  Key



Cleaning and Painting



Economy

Opportunity to Influence Project Quality and Cost
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Design Economy

• Standard
• Special



Design Economy

• Standard
– Understood details, readily available 
materials, known connections, proven 
processes

• Special
– Mysterious details, hard to find materials, 
difficult (or impossible) connections to 
fabricate, unproven processes



AASHTO / NSBA Steel Bridge 
Collaboration

• Standardization
• Website:

www.steelbridges.org

• Listserver



Collaboration Standard G12.1

• Design
• Girder Design
• Boxes
• Bolts
• Corrosion 
Protection

• Other



Material

Economy =
– Optimal availability
Consider lead times!

– Minimal plate 
thickness variances

– Use of bar stock
– Minimal shape 
variances



Fabrication Cycle Time



Shop Drawing Review

• Responsibility
• Expediency
• Approved / approved 
as noted



Design Intent Drawing 
Comparison



Fabrication Cost

48%

34%

7%

6% 5%

Fabrication Labor

Material (Plate)

Material (Detail)

Transportation

Painting

Economy = least weight?
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Welding



•When to change area?
– Shop splices within a shipping piece 

•No more than 2 shop slices
•Minimum change; 1/8” (to 2 ½” thick), 1/4”
•Maximum change; thinner piece at least 1/2 of 
thicker…

•ONLY when material cost saved > labor cost spent

Economic Flanges



Weight Saving Factor Per Inch of Plate Width
for ASTM A709-Gr 50 Non-Fracture Critical Flanges Requiring Zone 1 CVN Testing

1304.0

1101103.5

90901103.0

80801001002.5

70709090902.0

808080801.5

7070701.0

4.03.53.02.52.01.51.0

Thicker Plate at Splice (inches)Thinner Plate
at Splice
(inches)

Multiply weight savings/inch x flange width (length of butt weld)

Flange Sizing – when to change area?



Economic Flanges

• Flange Sizing – how to change area?
– Shop splices within a shipping piece – what 
to change, width or  thickness?
•Keep width constant (i.e., to change cross section 
area, change thickness)

•WHY ?



8 Welds

Weld

• Flange Sizing ‐ change width



Two welds

Burn

• Flange Sizing ‐ change thickness





G1.2 Detailing Guide
Framing Plan & Girder Elevation



G1.2 – Framing Details



Detailing



• Connection Stiffener Attachment



Boxes

• Stiffener Detail at (near) Bottom Flange of Tub 
Girders



Assembly



Piece Size

• Consider 
what can be 
readily 
lifted and 
shipped



Shipping



Shipping – Shipping Procedure (Elevation)



Shipping – Shipping Procedure (Plan)



Shipping – Shipping Procedure (Section)



Shipping/Fabrication Piece Limits

• Most competitive:
‐ Length < 125 feet
‐ Weight < 35 tons
‐ Height < 9 feet tall

• Maximum (by truck):
‐ Length ~ 175 feet (rules 
vary)

‐ Weight ~ 80 tons (rules 
vary)

‐ Height < 13.5 feet (on side) 
or 9.5 feet (upright)



Erection

• Collaboration 
Standard
– Qualifications
– Certifications
– Erection plan



Skewed Bridge Erection





Cross Frame Connections

preferred (by fabricators) 20o maximum skew



.



Skewed Bridge Erection

Complete Dead Load



Steel Dead Load

Skewed Bridge Erection



Tighten bolts before pouring deck

Skewed Bridge Erection



Lean-On Bracing 
in Frames

Lean-On Bracing 
in Beams



Bracing Layout for Lubbock 9 Girder Bridge

X → added to control differential deflection
X → added for stability during girder erection



Collaboration Standards
• G 1.1, Shop Detail Drawing Review/Approval Guidelines
• G 1.2, Design Drawing Presentation Guidelines
• G 1.3, Shop Detail Drawing Presentation Guidelines
• G 1.4, Guidelines for Design Details
• S 2.1, Steel Bridge Fabrication Guide Specification
• S 4.1, Steel Bridge Fabrication QC/QA Guide Specification
• S 8.1, Guide Specification for Zinc‐Rich  Primer‐Based 

Coating Systems
• G 9.1, Steel Bridge Bearing Design and Detailing 

Guidelines
• G 10.1, Steel Bridge Erection Guidelines (soon to be pub.)
• G 12.1, Guidelines for Design for Constructability 



Summary

• Durability
– Detail for infinite life

• Economy
– Industry input
– AASHTO / NSBA Steel Bridge Collaboration 
Standards

• Communication
Thank you


