
MEMORANDUM 

Missouri Department of Transportation 
Bridge 

Central Office 

TO: Jay Bestgen -de 

FROM: Dennis Ilecknlan 
State Bridge Engineer 

DATE: Decenlber 14, 2007 

SZI7BJECT: 2008 Awards For Excellei~ce-Practical Desigri 
Bridge Division/HDR Engineering Inc. Entry, Best Conceptual Project 
Job No. J2P0793, Br. No. GO0694 
Route 240 over Missouri River at Glasgow, HowardiSaline County 

We are pleased to submit this entry for the 2008 Awards for Excellence competition. The purpose of this 
project is to replace the superstructure of the Missouri River Bridge at Glasgow. 

This project has evolved from a rehabilitation of the bridge to a superstructure replacement under the 
following scenario. In 2004 a rehabilitation project for this bridge was established. Initially, it was 
thought rehabilitating some of tbeJsuperstructure and sand blasting and painting the structure would help 
this bridge last another 20 years. As we do on all Missouri River Bridge Rehabilitation projects, we 
arranged for a snooper crew in-depth inspection to provide a description of work that needed to be 
completed for this rehabilitation project. The more information we received the more the Bridge Division 
realized that more work was going to be needed than expected. Even if this project were performed it 
would not be long before more structural repair would be needed because of the advanced structural 
deterioration that had developed through the 83-year life of the structure. To get a more complete 
understanding of the state of the structure, MoDOT hired HDR Engineering Inc. to inspect the bridge, 
provide structural repair recommendations and provide costs for the two alternatives of rehabilitation and 
total replacement. 

HDR's inspection showed the following. Since the structure was constructed of open built up members 
held together with lacing bars, batten plates and rivets, the structure is prone to coating failure and pack 
rust formation. Angles holding the bottom chords together are deteriorating and severe pack rust is 
beginning to compromise vertical and diagonal connections to the bottom chord. A number of 
floorbeams in the main span show corrosion significant enough to perforate the web and a number of 
stringer connection angles have cracked. Bottom lateral bracing members have been severely 
compromised by corrosion and section loss. Gusset plates connecting the bottom and top chords of one 
truss are suffering severe corrosion and section loss that could develop into an unsafe situation if not 
addressed soon. Because of the large cost of a rehabilitation project and the fact that more structural repair 
would be required within 5 to 10 years due to the nature of the pack rust in the members, both MoDOT 
and HDR tliought a new alternative should be investigated. 'Illis alternative would.be to replace the 
existir~g superstructure and use the existing substructure as much as possible. 

The allematives analysis team assigned to study this project included MoDOT and consultant staff from 
HDR Engineering. HDR performed alternative life cycle cost analysis with extensive consultation and 
collaboration with MoDOT Bridge staff. Weekly, and oftentimes daily, conference calls were held to 
discuss the results of design, rating and cost calculations to arrive at the best value alternative. 
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The alternatives studied included a major rehabilitation project, replacement of the bridge on a new 
alignment, and replacement of the superstructure while reusing the existing substructure to the extent 
possible. The results of this cost comparison are shown below: 

I Stimnlary Of Alternatives For The Bridge Over The Missouri River At Glasgow 

As a result of this analysis, the MoDOT 1 HDR team recommended that Alternative D be pursued into 
final design. The estimated cost for con~truction of this project is $2.4 million more than the major 
rehabilitation project but results in a lower~life cycle cost to the State. Rehabilitating the existing trusses 
would only be a temporary solution, requiring continual monitoring and heavy maintenance to preserve 
the integrity of the new paint system and truss members. The estimated maintenance costs and the 
relatively high initial construction estimate resulted in a higher life cycle cost with a shorter anticipated 
service life when compared to Alternative D. 

Description Of Alternative 

A - Rehabil~tat~on, Overlay Bi. Repaint 

B - Replacement 011 Offset Alignment 

I C -New Super, Reuse River Piers 

The MoDOT I HDR team worked together while refining the scope of the superstructure replacement 
project. Every detail was scrutinized and put to the Practical Design litmus test to make sure that the 
purpose and need for the project was being met as efficiently as possible. The MoDOT I HDR team is 
confident that we have achieved this goal. The following highlighted items demonstrate the extent to 
which the Practical Design Initiative was incorporated into the development of this project and are sure to 
result in significant savings and benefits to the State on this project: 

1) Typical Section: The existing bridge only carries two 10'-0" lanes with the through 
trusses spaced at 23'-0" centers. The new typical section had to be sized 
to mesh with the existing substructure and be as light as possible to 
prevent overload of the existing substructure. A 26'-0" roadway with 
11'-0" lai~es and 2'-0" slloulders was selected for this project. 

Life Cycle 
Constr. Cost 

$21.0 M 

$29.3 M 

$21.2 M 

, 2) Deck: A 7" deck was used to minimize dead load on the existing substructure 
and minimize construction cost while satisfying tile loadingrequirements 

3) Profile: The new profile was set to match existing grade at existing abutments to 
limit the length of the project and overall project costs 

i 
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50 
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75 

4) Reuse Substluclure: The existing substructure was modified to suppod a new plate girder 
superstiucture, simplifying permitting, minimizing risk exposure for 
co~rstructioi~ in the river, reducing closure duration and coilstnlctio~~ cost 

Constr. 
Cost 1 
Year 

$420,000 

$293,000 / $21.6 M 

Initial 
Project 

Constr. Cost 

$11 5 M 

$283,000 $15.0 M 



5 )  Three Gu-ders: The narrow typical section allows the use or a three-girder cross-section 
instead of four; minimizing constructioil cost and reduces closure 
duration 

6) Road Closure: The ability to shorten tihe anticipated project duration to approximately 1 
year made a road closure viable with allowance for alternative 
transportatioil (possible ferry service or buses), thereby reducing overall 
construction cost, simplifying pennitting, and reducing right of way 
needs 

7) Rapid Design Replacing only tile superstructure on existing alignment siinplifies and 
minimizes enviromnental and Coast Guard permitting efforts, public 
involvement work, right of way negotiations, and ultimately results in a 
quicker and more efficient design phase 

8) Rapid Construction: Eliminating the substructure work in the river results in a shorter 
construction schedule thereby making the road closure alternative viable 
and reducing overall project costs 

- 
9) Best Value: The partial replacement alternative is only marginally more expensive to 

construct than the major rehabilitation alternative while resulting in a 
more dependable, least maintenance crossing with the lowest life cycle 
cost 

The MoDOT / HDR study team is confident that the concept selected for the Route 240 Bridge over the 
Missouri River at Glasgow is the most practical solution possible. We believe that it will best serve the 
citizens of the State at the least overall cost and for the longest amount of time. This conceptual study, 
recommended alternative, and the teamwork demonstrated between MoDOT and HDR staff is indeed 
deserving of recognition in the Practical Design 2008 Awards Of Excellence competition!!! 

If you have any questions regarding this submittal, please contact Kurt Gribble at (573) 526-0248 
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MoDOT PROJECTS 
2008 APPLICATION FORM 

(required for each entry) 

Job No. J2P0793 Route 240 County SalineiHoward 

STlP Description (Scoping or Construction, state which STIP) Proiect Scoping includinq an alternatives 

analysis utilizinq detaiied inspection information, ioad ratinq calculations and life cycle cost analyses. Alternatives 

considered in the alternatives analysis were rehabilitation, replacement on offset aliqnment or partial replacement on 

aliqnment for the Route 240 bridqe over the Missouri River at Glasqow, Missouri. 

Is the submittal for the entire project or just a portion of the project? Please explain: The submittal is 

for the conceptual studyiproiect scopinq phase for the bridqe over the Missouri River 

Project Manager (could have both) MoDOT Kurt Gribbie (Bridqe) Consultant Kerry Moore (HDR Enqineerinq) 

Key core team members as approved by the MoDOT PM (may include consultants) (limit of 9) 

Kent Nelson (Bridqe) Cory lmhoff (HDR Enqineerinq) David Barrett (HDR Enqineerinq) 

Paul Kelly (Bridge) Brian Zeiqer (HDR ~nainier inq) 

Jay Bestqen (Desiqn) Scott Fletcher (HDR Enqineerinq) 

Project Contacts: District Kurt Gribble (Bridqe) Consultant Kerrv Moore (HDR Enqineerina) 

Project Budget: 

Conceptual budget $13.9 Million Initial STlP Budget $ 

Final STlP budget $ Award amount $ 

Other : 

Value Engineering study during design? yes n o B  ( ~ f  yes) Project Stage 

Total VE savings implemented $ VE Contact Person 

Construction-stage VE (VECP)? yes 0 n o 0  (if yes) Explain 

Total VECP savings $ VECP Contact Person 

What would make this entry stand out from the rest of the entries when considering MODOT'S practical 

design philosophy? (In layman's terms - 100 words orfewer) The MoDOTIHDR StudvTeam recoqnized the service 

life remaininq in the existinq substructure and came up with a best value alternative. The substructure was in qood 

condition and the superstructure was in bad condition. The recommendation was to replace the deteriorating 

superstructure and reuse the existinq substructure. This approach best addresses the needs of the proiect at the best 

overall value to the citizens of the State, increases safety, and decreases maintenance costs and resource demands. 

Send entries to: MoDOT Design Division, ATTN: Jay Bestgen 
1320 Creek Trail Dr., Jefferson City, Missouri 65109 














	J2P0793.pdf
	J2P0793 a.pdf
	J2P0793 b.pdf

	Glasgow - Before.JPG
	Glasgow - After.jpg



