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ARCH BARREL



• Rehabilitate 8 stone arch culverts as part of former 
US 24 Abandonment

• Meet ODNR and State Historical Preservation Office 
(SHPO) expectations

• Meet Henry County Engineer’s expectations

• Meet Napoleon’s expectations



History
• Stone Arches originally constructed in mid-1800’s

• Served as aqueducts under Miami and Erie Canal



CHALLENGES

• Several differing site conditions, most notably existing 
foundation

• Amount of replacement block needed grossly 
underestimated

• Arch Ring repairs thicker than estimated

• In-Stream work restrictions: Jan.1 – Jun.30

• High water events

• One site required road closure within Napoleon; 
Route to Hospital





Site Specific Scopes: S1, S2, S6, S8

• Excavate down and remove inlet wingwalls/headwall 
block

• Arch ring repair

• Replace limestone block as necessary and reconstruct

• Install wire wall MSE system for backfill behind 
wingwalls/headwalls













S1 Benien Creek Before



S1 Benien Creek After



S2 Co. Ditch 970 Before



S2 Co. Ditch 970 After



S6 Dry Creek Before



S6 Dry Creek After



S8 Belly Creek Before



S8 Belly Creek After



Site Specific Scopes: S3

• Replace Inlet Reinforced Concrete 
Headwalls/Wingwalls

Actual Work: S3

• Replace Inlet Reinforced Concrete 
Headwalls/Wingwalls

• Re-line Outer 20’ of Barrel with Corrugated Metal 
Arch



S3 Garret Creek Before



S3 Garret Creek Re-Line



S3 Garret Creek After



Site Specific Scopes: S7

• Repair Eroded Stone Facing

• Reset Misaligned Blocks

Actual Work: S7

• Excavate down and remove inlet/outlet 
wingwalls/headwall block

• Arch ring repair

• Replace block as necessary and reconstruct



S7 Bad Creek Inlet Before



S7 Bad Creek Inlet After



S7 Bad Creek Outlet Before



S7 Bad Creek Outlet After



Site Specific Scope: S4 Oberhaus Creek

 Dewater work area.

 Disassemble existing stone block headwalls, 

wingwalls and arch. Catalogue and reference 

good blocks and replace damaged or missing 

blocks then reassemble. 

 Existing waterline relocation.

 Existing sanitary sewer relocation.

 Incidental storm sewer work.

 Replace road and pavement.



Masonry Subcontractor

• Harry S. Peterson

• Requirements: Minimum 5 Years Experience in 

Masonry Construction for Historic Preservation

• Shall Employ Skilled Masons and Helpers

• Utilized Limestone and Concrete Block



Plans indicated the blocks were sitting on 2’ of 

stone base. Once the work area was dewatered it 

was discovered that the entire structure 

(headwalls, wingwalls and arch) are sitting on large 

wooded timbers. At that point ODOT was notified 

of change of existing conditions and work was 

suspended until an alternate plan was developed. 

The existing timbers were tested and the results 

indicated that they were in good condition. 

‘Houston….. we have a problem’



Actual Work: S4 Oberhaus Creek

• Install 18’x7’8” CMP arch liner inside existing arch.
• Liner sat on CIP footings placed on top of existing 

timbers.
• Footings were doweled into existing blocks.
• Liner was assembled outside the arch and pulled into 

place with steel cable block & tackle and dozer. 
• Void between the existing arch and liner was filled with 

LSM. Special procedure so as not to damage the liner
• Pour a new CIP arch ring to match the previous.
• Install wire MSE walls.
• Remove and reassemble headwalls & wingwalls.





Original Plan Sheet



Revised Plan Sheet



Revised Plan Sheet



S4 Outlet before



S4 Cofferdam set & site dewatered



S4 Timbers



S4 Timbers



S4 Excavation



S4 CMP Liner installation



S4 Complete



Actual Work: S5 Turkeyfoot Creek

• Original Work Non-Performed; Re-added to contract due 
to success of S4 work

• Install 32’8”x13’3” CMP arch liner inside existing arch.
• Liner sat on CIP footings placed on top of existing 

timbers.
• Footings were doweled into existing blocks.
• Liner was assembled outside the arch and pulled into 

place with steel cable block & tackle and dozer. 
• Void between the existing arch and liner was filled with 

LSM. Special procedure so as not to damage the liner
• Pour a new CIP arch ring to match the previous.
• Install wire MSE walls.
• Remove and reassemble headwalls & wingwalls.



S5 Before



S5 CMP Liner installation



S5 Cast-in-place Arch Ring



S5 Complete



Turkeyfoot Creek at 
its worst



• Work Start: 3/26/2013; Original Completion: 
1/1/2014; Actual Work Complete: 5/28/2015
• Bid Cost = $5,247,539.88
• Current Cost = $8,947,402.25
• Exceptional partnering and cooperation 

between ODOT, Contractors, Henry County, 
City of Napoleon
• Questions????

Mike Benton, ODOT:
Michael.Benton@dot.ohio.gov
Matt Schroeder, Miller Bros. Construction:
Mattschroeder@mbcholdings.com


