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Projects
	Bridge Management
	
	Developing Wyoming Specific Bridge Deterioration Models for Bridge Management – RS04(214)
Marc Maguire
Utah State University
Study Objective:  The Contractor shall investigate relationships between bridge deterioration, design, and environmental factors, and develop design and maintenance strategies in repose to the findings.  . 
Study Benefit:  Predicting anticipated spending and funding allocations is important to the year to year operation of WYDOT.  This study will give the WYDOT Bridge Program the ability to predict bridge maintenance actions with better accuracy, which will save WYDOT capital and/or allow for more efficient allocation of their limited funds. 
Completion Date:  May 31, 2016. 
Cost Estimates:  $82,973

	Deck
	
	Investigation of Silica Fume Concrete Bridge Deck Overlay Failures – RS04(211)
Kim Basham, Ph.D., P.E.
KB Engineering, LLC
Study Objective:  Identify the failure mechanisms and root causes of the premature Silica Fume Concrete overlay distress and failures that include random cracking, de-bonding, and de-laminations.       
Study Benefit:  Identifying the failure mechanism and root causes of the premature SFC overlay distress and failures will allow WYDOT to mitigate this costly problem.
Completion Date:  April 30, 2014.
Cost Estimate:  $137,689   

	Design Approach 
	RS05(213)
	A Literature Review of Approach Slab and Its Settlement for Roads and Bridges in Wyoming

	
	WYDOT Sponsor
	Michael E. Menghini, P.E.

	
	Principal Investigator 
	Dr. Kam Ng and Dr. Thomas Edgar, Associate Professors, University of Wyoming, Laramie WY  82071, 307-766-4388

	
	Study Objective
	The objectives of this study are to 1) identify and narrow the focus on parameters causing the settlement problem; 2) develop rational approaches to retrofit the approach slab system; 3) revise and improve the approach slab system design and construction; and 4) propose changes in current WYDOT design and construction manuals for the approach slab system.

	
	Study Benefit
	The anticipated benefits from this project are: 1) reduce excessive settlement in the approach slab, eliminate road bumps at the approach slab, and improve the road and bridge rideability; 2) provide a more cost-effective and improved approach slab system; 3) provide more rational and cost-effective procedures for remediation of existing problematic approach slabs; 4) lower the overall maintenance cost and time; and 5) increase the safety of the public using the roads and bridges throughout Wyoming.

	
	Completion Date
	December 31, 2014.

	
	Cost Estimates
	$69,466

	Design 
Culvert 
	Criteria for a WYDOT Culvert Selection Policy 
	RS10(211) , Completed in 2013  FHWA 1301F 
	

	
	
	WYDOT Sponsor 
	Bill Wilson, P.E. 

	
	
	Principal Investigator 
	John P. Turner, Ph.D., P.E., Ryan Kobbe, P.E., Department of Civil and Architectural Engineering, Engineering Building, Dept. 3295, University of Wyoming, Laramie, Wyoming 82071 

	
	
	Study Objective 
	Comply with a Federal mandate for State DOTs to “develop culvert selection policies that consider all available pipe products judged to be of satisfactory quality and equally acceptable on the basis of engineering and economic analyses,” while also meeting the needs of WYDOT. 

	
	
	Study Benefit 
	This work will allow the Wyoming DOT to satisfy the FHWA directive and consider all available pipe products in a manner that provides fair competition and which is consistent with acceptable engineering practice. 

	
	
	Completion Date 
	July 31, 2012 

	
	
	Cost Estimate 
	$76,492 

	Material 
Concrete 
	Evaluating the Risk of Alkali-Silica Reaction in Wyoming:  Continued Evaluation of Field Specimens, Proposed Mitigation Strategies and Improving Existing ASTM Standards 
	RS06(212) 
	

	
	
	WYDOT Sponsor 
	Bob Rothwell, P.E. 

	
	
	Principal Investigator 
	Jennifer Tanner, Ph.D., Assistant Professor, Department of Civil and Architectural Engineering, University of Wyoming, 1000 E. University, Laramie WY  82070, 307-766-2073 

	
	
	Study Objective 
	The proposed study builds on a comprehensive test program of a suite of eight aggregate types from pits around Wyoming, with the primary focus in the Big Horn Basin and supplemental sources in Rock Springs and Cheyenne.   While ASR is a problem in Cheyenne, it has not been observed in Big Horn Basin.  More detailed testing of concrete mixture in order to prevent ASR damage is necessary. 

	
	
	Study Benefit 
	The project is a very expensive preventative measure when considering the volume of concrete placed in some WYDOT jobs, such as road construction or repair. 

	
	
	Completion Date 
	August 31, 2014. 

	
	
	Cost Estimates 
	$103,283 

	NDE 
	Structural Health Monitoring of Highway Bridges Subjected to Overweight Trucks, Phase I – Instrumentation and Validation 
	RS03(212) 
	

	
	
	WYDOT Sponsor 
	Keith Fulton, State Bridge Engineer 

	
	
	Principal Investigator 
	Dr. Richard J. Schmidt, Department of Civil and Architectural Engineering, University of Wyoming, Laramie WY  82071, 307-766-5256                                  

	
	
	Amendment 
	The original contract on this matter was for $62,544.  An amendment was executed for additional funding and an extension of time.  When the original proposal was presented to the RAC, there was an understanding that the WYDOT Sponsor and the Principal Investigator would be requesting a second year of funding from the RAC in FY2013. 

	
	
	Study Objective 
	The long-term objectives of the proposed project are to develop, install, and operate a field instrumentation package for SHM of bridges subjected to overweight trucks and to correlate field performance data to the behavior of the bridges predicted by analysis and rating software. 

	
	
	Study Benefit 
	The proposed project will make direct positive contributions to the following strategic goals:  1) state of good repair which will improve the ability of bridge engineers to predict the effect that overweight vehicles will have on the condition of their bridges; 2) safety which will improve the operational safety of bridges during overload events by controlling the magnitude of the overload; and 3) economic competitiveness which will provide an economic advantage to the project. 

	
	
	Completion Date 
	June 30, 2015. 

	
	
	Cost Estimates 
	$147,495.27 

	NDE 
Deck 
	BRIDGE DECK EVALUATION USING NONDESTRUCTIVE TEST METHODS 
	FINAL REPORT, FHWA-WY-10/07F, 2012, 212p. 
	

	
	
	Authors 
	Tyler W. Robison, E.I.T., Jennifer E. Tanner, Ph.D. 

	
	
	Description 
	[bookmark: _GoBack]Seek efficient, standardized, and accurate method for evaluating bridge deck conditions. 
Exploratory study performed on three bridge decks in Wyoming: 
the First Street Bridge in Casper, 
the Douglas I-25 Bridge, 
Remount Bridge on I-80. 
Standard WYDOT practices 
chain dragging and 
half-cell potentials, 
Newer technologies 
impact echo, 
thermal imaging, and 
ground penetrating radar (GPR), 
Cores removed from the bridges were compared to the results from the evaluation methods. 
Damage locations indicated by impact echo, thermal imaging, and GPR generally correlated well and factors are presented in this report. 
Combination of impact echo with GPR testing provides the most accurate predictions of delamination, debonding, and active corrosion on bridge decks. 

	Treatment 
Deck 
	Investigation of Silica Fume Concrete Bridge Deck Overlay Failures 
	Investigator 
	Kim Basham, PhD, PE, KB Engineering, LLC 

	
	
	Description 
	Many of the microsilica-modified concrete bridge deck overlays across the State of Wyoming are suffering from premature distress that includes random cracking, loss of bond and delaminations as illustrated in Figure 1 below. 
Overlays consist of low water/cement ratio microsilica-modified Portland cement concrete that is commonly referred to as silica fume concrete (SFC). 
1. Petrographic examinations to identify the failure mechanism(s) 
2. Field and laboratory testing to establish bond strengths for 
3. Comprehensive laboratory testing to determine shrinkage and cracking 
4. FEM for bond line stresses 
5. Comparison of findings to WYDOT specifications and practices. 
6. Design, material & construction recommendations 
http://www.dot.state.wy.us/home/planning_projects/research-center/current-research-projects.html 


	Treatment 
Deck 
	Investigation of Silica Fume Concrete Bridge Deck Overlay Failures 
	RS04(211) 2011 
	

	
	
	WYDOT Sponsor 
	Bob Rothwell, P.E., Assistant State Materials Engineer 

	
	
	Principal Investigator 
	Kim Basham, Ph.D., P.E., KB Engineering, LLC, 1716 Capitol Ave, Cheyenne, WY  82001 

	
	
	Study Objective 
	Identify the failure mechanisms and root causes of the premature Silica Fume Concrete overlay distress and failures that include random cracking, de-bonding, and de-laminations.       

	
	
	Study Benefit 
	Identifying the failure mechanism and root causes of the premature SFC overlay distress and failures will allow WYDO to mitigate this costly problem. 

	
	
	Completion Date 
	April 30, 2014. 

	
	
	Cost Estimate 
	$137,689       



