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Montana Department of 
Transportation 

Value Analysis Program
2019 Save International Conference

Darin Reynolds, PE

Darin Reynolds, PE

MDT:
Value Analysis Engineer -Section Supervisor  2018-2019
Pavement Design Engineer 2013-2018
District Materials Supervisor 2011-2013

Private Sector (Vertical Construction) 2000-2011
Structural Engineer
Construction Project Manager

B.S./M.S. Montana State University - Go Bobcats! 
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Outline

• MDT Value Analysis Program overview
• Recent Studies
• Alternative Pavement Sections
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2018 Construction Bureau Reorganization
• Value Analysis Program
• Constructability Review
• Specifications Unit

Specification

Development

Preliminary 

Field Review
Post Construction 

Reviews

Constructability

Review

Value Analysis

Alignment & Grade

Review – 50%

Plan in Hand 

Review 75%

Design 
DevelopmentConstructability

Review

VA/VE Delivery

• Value Engineering – Contractor proposals
• 2-3 per year

• Value Analysis – Design Development
• ~4 per year

• New Applications
• Design Build
• GCCM – 4 pilot projects approved by legislature
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VA Process
Flow Chart

          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CES – Construction Engineering Services Bureau 
PDM – Project Design Manager 
VAT – Value Analysis Team 
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VA Program Notes
• Project Selection

• Meet FHWA REQUIREMENTS (23 CFR)
• > $50 million (environmental/design/row/construction)
• > $40 million – bridges
• EIS/EA Cooridoor Studies (comprise several nominated projects)

• Tracking
• Reporting
www.fhwa.dot.gov/ve/
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VA Program Notes
• Post Construction Reviews on VA’s Lessons Learned

• Training (Team members = MDT employees)
• NHI Value Engineering Workshop 2017, 2019 (~25 people)
• VMF I/II Training (2 staff currently)

• Team Leader
• Continue to Utilize Consultants
• Term Contract RFQ ~2020

• Innovations

5% Increased Federal Share - Innovation
• Federal Funds vs. State 
• ~87% Fed. / 13% State

• https://www.fhwa.dot.gov/innovation/resources/increased_federal_share.cfm 
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Unmanned Aerial Vehicle (UAV) Program
• Used since 2016
• UAV General test for commercial use
• Phantom 4 ($1,000) and Inspire 2 ($5,400)
• Uses

• Measure stockpiles
• Take photos/video for documentation, potential 

claims
• Videos for the VA program
• Survey, Lidar can be mounted on them
• Beartooth Pass: Beartooth Pass Panoramic

https://roundme.com/tour/397456/view/1377469/
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R I S K
• MDT implemented 2016 Project Risk Management Policy (Preconstruction)
• Currently being revised
• Looking into utilizing consultants for High Risk Projects
• http://mdtinfo.mdt.mt.gov/other/webdata/external/cadd/report_templates_guida

nce/RiskManagementPolicyMemo.pdf

…and that 4 letter word _ _ _ _

Taft West VA Study
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Taft West VA Study
• PFR stage (5% Design)

• Pavement Resurfacing Project

• Idaho DOT Peer Exchange 
• Review Idaho’s Lookout Pass Projects

• TEAM
• FHWA (Local office/Resource Center/Western Federal Lands)
• MDT Staff (Design/Construction/Maintenance/Materials)
• American Concrete Paving Association (ACPA)
• Consulted Idaho DOT Staff – Risk Analysis

Taft West VA Study
• 1970’s:  8” PCCP over 6” HMA
• 2011:  Crack and seated – 5” HMA overlay
• Bituminous pavement not performing well – joint failures/raveling
• Chip seal ~ 3 year intervals since
• Resurfacing (Mill/Fill)  ~ 6 year intervals
• Nominated for a full PCCP Reconstruct

• $33 million
• similar scope to Idaho side of Lookout Pass
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Taft West Pavement Sections
• Flexible Pavement (status quo)
• PCCP Reconstruct (like Idaho)
• PCCP Unbonded Overlay

Taft West - Challenges
• Climate (moisture/freeze-thaw)
• Maintenance Practices (Deicers – Salt)
• CBR failures
• Materials – Limited gravel resources
• Logistics/Site Constraints

https://drive.google.com/open?id=1rnkjq0wktIy-tTMZHduaTTKTvEzUgGIL
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Project Visit?
February 2019 – Avalanche During Study!

Taft West Drone Flight

• October 2018 – Winter was well on its way
• Coordination – MDT Construction & Maintenance
• Pre-programmed flight plan (~45 mph, powerlines)
• Crash attenuator truck
• Video Processing 
• 10 min. https://drive.google.com/open?id=1q53K-ZNlaFCgvEWfaDrEljqiKkrcA62e

• 2 min. https://drive.google.com/open?id=1bVuhhX_J_P6HX4wlfi_YozRnp02nS420

• 1 min. https://drive.google.com/open?id=1KvMHA1nQdy0QPX61Ws-ea0nZ0GBpxdId
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Life Cycle Cost Analysis (LCCA)

• 60 Year Analysis Period
• Compares alternatives w/ different design lives
• Net Present Value (NPV)

• Initial Construction Cost
• Maintenance/Rehabilitation Cost & Interval
• Salvage Value

• Discount Rate = 1.5% (adjusted for inflation)
• FV=PV*(1+i)^n (Time Value of Money)

21

LCCA Inputs
• Pavement Costs (MDT Annual Report)
• Maintenance Cost and Interval (Actual Construction History)
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23

~$6.7 million estimated cost savings

Reconstruction - Where is the Money at??
• Surfacing (Hot mix, Gravel ~ ½ total project cost)
• Excavation
• Structures
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Lincoln Road W. Green Meadow

• Low Volume, rural, secondary road (500,000 CY of waste excavation)
• Reduce PMS Thickness to 0.30’ FT (from 0.35’)
• Use CTB instead of CAC

• Eliminates the need to geotextile
• Thinner Typical Reduces Excavation, reduces subgrade width (ROW, Pipe length, etc)
• CTB provides a robust base for thinner Plant mix section

Lincoln Road W. Green Meadow
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Recommendation #1 – Surfacing

Project Baseline Cost ~$10,000,000 
Potential Cost Savings: ~$492,000 

Lincoln Road W. Green Meadow

Alternate Pavement Sections
• Competition can drive cost down (~5%)

• Reconstruction

• Rigid (Concrete) vs. Flexible Pavement (Hot Mix)

• Plant Mix Base vs. Cold Central Plant Recycling

• Pavement Preservation Surfacing treatments

• Mill / Fill vs. Hot in-place vs. Cold In-Place Recycling

• Chip Seal vs. Microsurfacing

• Hot In-Place Recycling vs. Cold In-Place Recycling vs. High Rap Plant Mix
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Alternate Pavement Sections

Alternate Pavement Sections
• Equal Surfacing depths = 1 Design, 1 Mass Diagram,
• Bid alternate surfacing sections
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Questions???

https://drive.google.com/open?id=1q53K-ZNlaFCgvEWfaDrEljqiKkrcA62e


