
FARM Bridge Program



THE FARM DESIGN BUILD PROJECT
Fixing Access to Rural Missouri (FARM)

MoDOT identified 41 rural bridges in northern MO

MoDOT applied for a grant through the Competitive Highway Bridge Program



Four criteria were used to identify bridges 
oIn poor condition

oWeight-restricted

oOne-lane but carry 2-way traffic

oOn timber piles

Additional Information

oBridges located in 17 counties in the NE and NW Districts

oBridges range in length from 198’ down to 28’

oAADT ranges from 1199 vpd down to 36 vpd

oBridges were constructed between 1927 and 1955

Project Overview



Typical Bridge



Typical Bridge



THE FARM DESIGN BUILD PROJECT

Location



Grant application submitted through USDOT Competitive 
Highway Bridge Program
oOnly available to rural states

oApplied for $28 Million – Received $20.8 Million

oMinimum of 30 bridges to be constructed

oMinimum Benefit Cost Ratio of 23.7

oProject to be delivered using Design-Build

THE FARM DESIGN BUILD PROJECT



Project Goals

1. Safely deliver the project within the program budget of $25.99 
million on or before October 31, 2023

2. Use innovation to maximize the number of locations to be 
addressed 

3. Provide quality long-lasting structures
4. Minimize public inconvenience through increased construction 

speed and flexibility in scheduling



Budget
Total Program Budget is $25.99 million
oProject was awarded $20.794 grant through Competitive Highway 

Bridge Program
oMatching funds of $5.2 million will come from the NE and NW 

Districts

Design-Build Contract is $21.5 million

Program 
Costs

Design

Construction 

FARM DESIGN BUILD



Project Requirements

All construction will consist of structure replacement
oNo bridge rehabilitations will be allowed
oAlternative solutions related to structure type and structure elimination 

will be entertained



Proposal Evaluation
Technical Reviews

Proposals evaluated in 3 scoring categories
oBridge Bundle Definition was scored from data entered into the 

DB-903a form

oBridge Quality and Longevity was scored by a team of 8 technical 
experts.

oLocation Completion and Maintenance of Traffic was scored by a 
team of 6 technical experts.

Category Available Points

Bridge Bundle Definition 55

Bridge Quality and Longevity 30

Location Completion and Maintenance of Traffic 15

Total 100



Bridge Bundle Definition
Project Goal #2:  Use innovation to maximize the number of 
locations to be addressed.

Category Available Points

Bridge Bundle Definition

Part 1 – DB-903a Bridge Definition Summary 40

Part 2 – Bonus Points 15

Total 55



DB-903a FORM
The DB-903a Form is a self scoring spreadsheet provided to the 
teams. The teams selected from allowable treatments and were 
self-scored according to the selections they proposed. 

Bridge Treatment Method Credits Points

No Treatment 0
Replacement 1
Alternative Treatment Method *

*Method Credit to be determined by MoDOT after submission as ATM



DB-903a FORM

o Method Credit: Based on Proposed work (None, 
Replacement, or ATM)

o Size Factor: Based on the size of the existing structure

o Weighted Factor: Based on the bridge condition ratings, 
ADT factor, and priority factor

o Total Credit  =  Method Credit * Size Factor * Weighted 
Factor 

o Sum Total:  Sum of Total Credit for locations completed



DB-903a FORM



Best Value Proposal

The Lehman-Wilson proposal includes:
o31 structures replaced
oLow maintenance steel structures that allow for future re-deck and 
rehabilitation
oAdded value of $760,000 over other Proposals (Based on MoDOT’s
original estimates)
oAdditional 2321 SQFT of existing bridge deck replaced
oHighest average ADT for routes included of any proposal
oHighest average Benefit Cost Ratio of any proposal



FARM DESIGN BUILD PROJECT
Number of Bridge Replacements:  31 of 41 (30 minimum)
◦ 3 – RCB 
◦ 3 – Single Span 
◦ 25 – SDCL



Design Build Innovation During Proposal



Alternate Treatment Methods
Concrete Box Culverts



Alternate Treatment Methods



CONTINUOUSLY PAVED 
APPROACH SLAB



CONTINUOUSLY PAVED 
APPROACH SLAB



Simple for Dead Continuous for Live 
(SDCL)

Multi-span bridges using simple span wide flange beams, made 
continuous (like P/S I-girders)



Why SDCL

Ease of construction
Eliminates the use of traditional field splices
Advantageous span ratios 
o21’-44’-21’ or 23’-48’-23’
oCustomize beams to the spans

Simple details make steel much more competitive
oCertified Bridge Fabricator – Simple (SBR)
oCertified Bridge Fabricator – Intermediate (IBR)
oCertified Bridge Fabricator – Advanced (ABR)

SDCL



Why SDCL
Beam Weights (steel vs. concrete)
oW18x158 @ 60’ = 9480 lbs. 
oMoDOT Type 3 @ 60’ = 23,869 lbs.
oEasier to handle
oCost effective foundation type

Thinner superstructure (no grade raise, “no-rise” cert.)
oW18x158 @ 60’ = 19.7” 
oMoDOT Type 3 @ 60’ = 39”



SDCL Formulae

Calculate the required area of slab tension reinforcement (Strength 
Limit State) 

Calculate the minimum height of the steel compression block

*Engineering Journal / Second Quarter / 2014



SDCL Connection



SDCL Connection



Innovation During Delivery

Single-Stage Abutment Caps



Innovation During Delivery



SDCL – How it’s Constructed



SDCL – How it’s Constructed
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SDCL – How it’s Constructed



SDCL – How it’s Constructed



SDCL – How it’s Constructed



SDCL – How it’s Constructed



Beams with webs greater than 18 inches allow the use of traditional 
C-49 overhang brackets

SDCL – How it’s Constructed



SDCL – How it’s Constructed



SDCL – How it’s Constructed



COLD WEATHER CURING
Structured schedule to continue through winter

SDCL – How it’s Constructed



FARM DESIGN BUILD PROJECT

Where are we now?

o15 bridges complete and open
o5 currently under construction
o4 more scheduled to close by the end March
oAll construction to be completed by 9-15-2023



What do FARM Bridges look like?



What do FARM Bridges look like?



Any Questions?

Jeff Gander, FARM Project Director
Jeffery.Gander@modot.mo.gov
(660) 651-0057
www.modot.org/farm-bridge-program

Garrett Hummel, Project Manager
Garrett.Hummel@wilsonco.com
(816) 701-3132

Wesley O’Neal, Structures Design
Wesley.O’Neal@wilsonco.com
(816) 701-3122



Bonus Slides for Q&A



HOW IS SDCL CONSTRUCTED?
Week 2 - Drive pile at bents



HOW IS SDCL CONSTRUCTED?
Week 3 - Place concrete at intermediate bents



HOW IS SDCL CONSTRUCTED?
Week 4 - Place steel rolled beams

Steel rolled beams are placed on laminated neoprene bearing pads at intermediate bent



HOW IS SDCL CONSTRUCTED?
Week 5 - Place concrete diaphragms at bents

A partial height concrete diaphragm is placed at the bents to stabilize the beam ends prior to 
deck placement



HOW IS SDCL CONSTRUCTED?
Place concrete slab

The reinforcement in the slab resists tension from negative moment



HOW IS SDCL CONSTRUCTED?
Slip form concrete barrier



DESIGN SDCL CONNECTION
End plates welded to ends of beams

Steel compression block



DESIGN SDCL CONNECTION

• Holes for reinforcement at interior bents 
• Studs at end bents



DESIGN SDCL CONNECTION
Concrete diaphragms cast prior to slab

Negative moment slab reinforcement to provide live load continuity



INNOVATION ON FARM
FARM standard end bent detail



BEAM COATING OPTIONS (PARTNERING)

Original plan for beam coating 
◦ Weathering steel (when conditions allowed)
◦ Painted steel

Covid-19 caused issues with weathering steel and paint availability
◦ Warehouses had reduced inventory
◦ Paint availability was a challenge early on



BEAM COATING OPTIONS (PARTNERING)

Equal or Better Change Proposal
◦ MoDOT expressed interest in galvanized beams
◦ Smaller beam sizes and shorter spans allowed galvanization to be a competitive option
◦ Maintenance of galvanized elements in rural environments is over 100 years, well exceeding the 

design life of these structures
◦ First maintenance of a painted steel beam is approximately 40 years with a design life of 

approximately 75 years



OVERHANG FALSEWORK

Shallow beam depths require alternate overhang construction methods

Needle beam overhang falsework is required for webs shallower than 18 inches



COLD WEATHER CURING

Portable Hydronic Heat Machine allows work to continue during winter months

Utilize Cellular Con Cure Nodes & Sensors to monitor and control internal concrete 
temperature
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