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Structural Steel 
• Welded Field Splices 

• Diaphragm Welding 

• Shear Connectors 

• Bolted Splices 

• Steel Beam Repair 

• Bearing Assemblies 

• Steel Girder Erection 
 

Presenter
Presentation Notes
There are 3 structural steel inspectors in the FOPs C&M group.  Inspection Services from the structural steel inspectors include but may not be limited to…
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Concerns for Structural Steel Inspection 
• Repairs on Field Weld Splices 

• Issues with T-O-N bolting crews 

• CEI companies not employing CWI 

• Availability of Revised Plan Sheets 

• Bearing Seats not properly finished, texture and slope 

• Girders out of plumb due to bearing seat elevations 

• Steel Member Repairs – Having Proper Equipment  
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Presenter
Presentation Notes
Poor Weld Profile
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Presenter
Presentation Notes
Good Weld Profile
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Presenter
Presentation Notes
Item 448 Structural Field Welding
Proper welding equipment, rod storage, preheating torches, and the ability to follow the welding procedure…



Fall 2018 Texas Steel Quality Council Meeting September 26, 2018 

Structural Steel Inspection 

7 



Fall 2018 Texas Steel Quality Council Meeting September 26, 2018 

Structural Steel Inspection 

8 



Fall 2018 Texas Steel Quality Council Meeting September 26, 2018 

Structural Steel Inspection 

9 

Presenter
Presentation Notes
Diaphragm welding
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Presenter
Presentation Notes
Diaphragm welding
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Presenter
Presentation Notes
Item 447 Structural Bolting
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Presenter
Presentation Notes
Item 447
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Presenter
Presentation Notes
TEX-452-A Rotational Capacity Testing of Fasteners
Test procedure from 8/1999
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Presenter
Presentation Notes
Minimum Design Tension per ASTM F3125
Maximum permitted Torque Value = 1062 ft-lbs
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Presenter
Presentation Notes
Minimum Tension at Full Rotation
Maximum Torque Value = 1230 ft-lbs
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Presenter
Presentation Notes
Torque above maximum allowable is failing test, this is stressing the importance of lubrication.



Fall 2018 Texas Steel Quality Council Meeting September 26, 2018 

Structural Steel Inspection 

22 

Presenter
Presentation Notes
Post marking T-O-N
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Presenter
Presentation Notes
Post marking T-O-N
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Presenter
Presentation Notes
Bolt rotation during T-O-N
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Presenter
Presentation Notes
Electric Torque wrench calibration or slippage
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Presenter
Presentation Notes
10 days to tension bolts
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Presenter
Presentation Notes
Shear Connectors/Nelson Studs
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Presenter
Presentation Notes
Incomplete 360 fusion and bend test, inspection is both visual and a physical test
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Presenter
Presentation Notes
Item 784 Steel Member Repair
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Presenter
Presentation Notes
Steel Temperature greater than 700 degrees F but less than 1,200 degrees F.
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Presenter
Presentation Notes
Contractor can elect to replace any member with no additional compensation.
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Presenter
Presentation Notes
Temperatures of 1200 degrees F can reduce yield stresses up to 50%.  Therefore, constraints and jacking forces should be limited to less than 50% of yield stresses at ambient temperature. 



Fall 2018 Texas Steel Quality Council Meeting September 26, 2018 

Structural Steel Inspection 

36 

Presenter
Presentation Notes
Place and orient jacks in locations to best assist in the straightening of the steel member.
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Presenter
Presentation Notes
Vee Heating pattern, starting at the apex and advancing progressively in a serpentine motion toward the base of the Vee. Thermal expansion is resisted in the small portion of the Vee by the adjacent cool material.  As the steel cools, the material contracts longitudinally to a greater degree than the expansion during heating.  This effectively results in a closing of the Vee.
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Presenter
Presentation Notes
The goal is to rapidly bring the steel in the vicinity of the torch tip to the specified temperature, not just at the surface, but throughout the thickness.  Once the temperature is obtained at the initial heating locations, the torch should be moved along the path at a rate that brings successive section of the steel to the specified temperature.
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Bearing Assemblies are covered in Items 420, 434, 441 

Presenter
Presentation Notes
Typical usage is a elastomeric bearing vulcanized to the sole plate.
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Items 420, 434, 441 

Presenter
Presentation Notes
Item 441
It’s best to correct bearing seat elevations prior to erecting steel girders. 
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Items 420, 434, 441 

Presenter
Presentation Notes
Item 441
Proper contact between the flange on shoe, rocker and base plate, and elastomer and concrete are all needed for bearing assemblies designed function.
So what happens when the contractor does not correct bearing seat elevations prior to girder erection…
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Presenter
Presentation Notes
Improper contact, or no contact between flange and sole plate.
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Presenter
Presentation Notes
Rotation in bearing assembly resulting in reduce contact between sole plate and elastomer, and elastomer and bearing seat.
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Presenter
Presentation Notes
Sole plate installed backwards resulting in rotation of the elastomer.
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Presenter
Presentation Notes
Incorrect bearing seat elevations
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Item 441 – “Steel Structures”, Section 3.1.6.1 
 

• Requires Erection Drawings for RR Underpasses, Field-spliced Girders, 

     Horizontally curved girders, etc. 

• Does not require Erection Drawings for rolled I-beams. 

• Specifies to prepare drawings in accordance with AASHTO/NSBA Steel Bridge 

Collaboration S10.1 (Section 2.2) and Lists the minimum required information. 

• Specifies to perform girder erection analyses using TxDOT provided software UT-

Lift and UT-Bridge when applicable, or use other suitable commercial software. 

• Clarifies that any changes to previously approved erection drawings/procedures 

requires re-approval. 

Presenter
Presentation Notes
Item 441
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Steel Beams – MEBR(S) 
• To be used a guide for Erection Drawings 

• Shows minimum Bracing Requirements 

• Specifies minimum amount of supplement support based on beam curvature 

• Does not dictate lifting points 

Presenter
Presentation Notes
Steel beam erection bracing is covered in standard sheet MEBR(S)
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Safety 
• Has a PE designed a plan that will not put public safety at risk? 
• Has lateral loading been considered? 
• Are traffic control issues clearly defined? 
• Site conditions have an influence on the thoroughness of our review. 
• Is the plan being followed? 

Member Integrity 
• Does the plan seem reasonable (past experience of similar work) to avoid issues 
• Do the analysis results verify no permanent distortion 
• Is the plan in accordance with plans and specifications 
• We factor in that the erector/contractor are not out to have a problem 

Inspection 
• Does the plan include step by step procedures? 
• Are temporary supports clearly documented? 
• Are the intermediate steps described (i.e. % of fasteners in splices, number of 

diaphragms installed, etc.) 
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Presenter
Presentation Notes
Poorly executed shoring plans
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Presenter
Presentation Notes
Under-designed header beam resulting in excessive deflection
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On-Going Issues 

• Geometry Tolerances for Web Tilt 

• Survey Control on Bearing Seats 

• Beam Camber – Too Much or Too Little 
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QUESTIONS? 
 
Doug Beer, P.E. 
TxDOT Bridge Division 
Construction & Maintenance 
(512)416-2824 
doug.beer@txdot.gov 
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Copyright 2018 • Texas Department of Transportation • All Rights Reserved Entities or individuals that copy and present state 
agency information must identify the source of the content, including the date the content was copied. Entities or individuals 
that copy and present state agency information on their websites must accompany that information with a statement that 
neither the entity or individual nor the information, as it is presented on its website, is endorsed by the State of Texas or any 
state agency. To protect the intellectual property of state agencies, copied information must reflect the copyright, trademark, 
service mark, or other intellectual property rights of the state agency whose protected information is being used by the entity 
or individual. Entities or individuals may not copy, reproduce, distribute, publish, or transmit, in any way this content for 
commercial purposes. This presentation is distributed without profit and is being made available solely for educational 
purposes. The use of any copyrighted material included in this presentation is intended to be a “fair use” of such material as 
provided for in Title 17 U.S.C. Section 107 of the US Copyright Law.  
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