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McConnell Road Culvert
Greensboro, North Carolina

Existing Conditions

Á7ô x 4ô-6ò rectangular section with 3ô-6ò clay tile arched top.

Á8ò concrete walls at both ends of culvert; grouted stone walls in remaining section

ÁLength = 54ô; Fill height = 4ô; Road width = 24ô

ÁBottom is concrete slab, concrete wing walls.



McConnell Road Culvert
Greensboro, North Carolina

Primary concern:

Á85% of grouted joints in arch 

top deteriorated.

ÁSeveral tiles missing or 

broken. 

Goal:

ÁRestore culvert integrity ï

Prolong useful life.     



McConnell Road Culvert
Greensboro, North Carolina

Structural Analysis Results:

ÁBased on Original Conditions, 

culvert capacity exceeded stresses 

by HS-20-44 Design Truck.

ÁBased on deteriorating Existing 

Conditions, corrective measures 

recommended.





McConnell Road Culvert
Greensboro, North Carolina

ALTERNATIVE #1

ÁPlace 3ò-4ò of shotcrete on arch and 

walls.

Á13% reduction in cross-sectional area.

ÁExpected service life 15-20 years.

ÁNo roadway closure.

ÁEstimated construction cost ï$55,500.



McConnell Road Culvert
Greensboro, North Carolina

ALTERNATIVE #2

ÁInstall 8ò thick concrete walls in front 

of existing walls at each end.

ÁConstruct concrete column and 

beam bent at each stone wall 

Áinsert aluminum arch on new walls 

and beams

ÁFill remaining space with high-

flowing cementitious grout.

Á19% reduction in cross-sectional 

area.

ÁExpected service life 30 years.

ÁNo roadway closure.

ÁEstimated construction cost ï

$76,100.



McConnell Road Culvert
Greensboro, North Carolina

ALTERNATIVE #3

ÁRemove and replace culvert.

ÁExpected service life 50 years.

ÁNo impact on hydraulic capacity.

ÁRoad closure required.

ÁEstimated construction cost ï

$97,600.



McConnell Road Culvert ïGreensboro, North Carolina

ms 

recommendation:

Alternative #2, unless funds 

are not restricted and detour 

is not objectionable.

The City of 

Greensboro  

selected 

Alternative #2.



McConnell Road Culvert ïGreensboro, North Carolina
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Fisher Park Circle

Culvert
Greensboro, North Carolina

Culvert opening



The Whomping Willow
Harry Potter movies



Fisher Park Circle

Culvert
Greensboro, North Carolina

Existing 

Conditions

Á5ô wide x 4ô high stone 

box culvert (granite)

ÁStone box section 54ô 

length, transitions to 4ô 

clay tile arch section for 

452ô length

ÁAverage fill height = 3ô

ÁADT = 4,500; 2% Trucks



Fisher Park Circle 

Culvert
Greensboro, North Carolina

Primary concern:

ÁNumerous top granite 

slab are broken and 

dropped up to 8ò - 10ò, 

and have 18ò voids 

between some slabs.

Goal:

ÁRestore culvert integrity ï

Prolong useful life.     



Fisher Park Circle 

Culvert
Greensboro, North Carolina

Local Concerns

ÁOne of the Cityôs oldest 

residential areas.

ÁCommunity desires no 

impacts to historical nature 

of the area.

ÁAbsolutely no harm to 

Landmark Tree.

ÁCity opinion is that the tree 

is self-supporting.

ÁSlabs under tree are in 

good condition.



Fisher Park Circle

Culvert
Greensboro, North Carolina

Two Alternatives 

for rehabilitation 

considered:

1. Jacking the culvert roof 

and underpin.

2. Open cut 10ô x 42ô area 

and replace slabs with 

reinforced concrete slabs, 

either poured in place or 

precast.  Precautions made 

to avoid tree and root system



Fisher Park Circle Culvert
Greensboro, North Carolina

ALTERNATIVE  #1 - Underpin

ÁConsidered a more short-term solution.

ÁJacking would be more difficult construction.

ÁConfined space issues

ÁStructural members would reduce hydraulic capacity

ÁUse galva.nized steel to avoid corrosion

ÁSpecial attention to remaining voids would be needed.

ÁRoadway would be closed during construction.

ÁEstimated cost ï$36,000. 



Fisher Park Circle Culvert
Greensboro, North Carolina

ALTERNATIVE  #2 ïReplace Roof Slabs

ÁConsidered a more long-term solution.

ÁBetter structural stability.

ÁEliminates confined space issues.

ÁNo reduction in hydraulic capacity.

ÁVoids can be filled.

ÁRoadway would be closed during construction.

ÁEstimated cost ï$21,000. 



Fisher Park Circle Culvert ïGreensboro, North Carolina

The City of Greensboro selected 

Alternative 1 Underpin as there 

is less impact to surroundings; 

no risk to landmark tree.



Fisher Park Circle Culvert ïGreensboro, North Carolina
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Shady Run Road Culvert
Youngstown, Ohio

EXISTING CONDITIONS
Á6ô x 50ô sandstone culvert with concrete slab top.

ÁCulvert had not been on inspection inventory.

ÁPartial collapse following heavy rain event.

ÁCity of Youngstown requested ms consultants perform a detailed inspection for 

emergency repair plans.



Shady Run Road Culvert
Youngstown, Ohio








