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Culvert Rehabilitation

A presentation by ms consultants, inc. i engineers, architects, planners




McConnell Road Culvert i
Greensbhoro, North Carolina !

Fisher Park Circle Culvert 1
Greensbhoro, North Carolina

Shady Run Road Culverti
Youngstown, Ohio s
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sting Conditions

A70 -Bo4bectangul ab6osetbyoni WetAr8b6ed to
ABO concrete walls at both ends of cul v

ALengt h

5406; Fill height

4 0 ; Road w

ABottom is concrete slab, concrete wing walls.



McConnell Road Culvert

Greensboro, North Carolina

Primary concern:

A85% of grouted joints in arch
top deteriorated.

A Several tiles missing or
broken.

Goal:

ARestore culvert integrity T
Prolong useful life.




McConnell Road Culvert

Greensboro, North Carolina

Structural Analysis Results:

ABased on Original Conditions,
culvert capacity exceeded stresses
by HS-20-44 Design Truck.

ABased on deteriorating Existing
Conditions, corrective measures
recommended.




04839

job no:
L] -
ms consultants, inc. & mz GKLP " ::: om«g:
engineers, architects, planners v office: o 2
project:  Greensboro, NC
element  McConnell Road Culvert
Structural Assessment of existing cutvert
Arch Properties 3501t
7.00 fi
Dead Load

Fill over crowm of culvert =
Assumed soil unit weight =
Uniform Dead Load =

Live Load

4.00 ft
120.00 pcf
480 ppliper foot of culvert

Use AASHTO section 6.4.1 - distribute wheel load at 1.75:1 ratio

Concentrated wheel load =
Width of load distribution =
Uniform Live Load =

Factored Load, W =

16.00 k
7.00 11
327 ppfiper foot of culvert

1331 ppfiper foot of culvert

Design values determination from"Reinforced Concrete Designer's Handbook® by Reynoids

and Steadman

Horizontal thrust = k, * W *F IR

Moment= k; *q*F

Struct. Assessment of McConnell

233k

117 k-t

ky = 0125

k; = 0018

©b no: 04839
| made by. GKL dale:  08/23/05
ms comulh_nts, inc. 6 chaibad PA dale:  08/24/08
angineers, architects, plannars v office: Columbus
project Greensboro, NC
element.  McConnell Road Culvert
1001
Determine section modulus of arch per foot of width
1=3'b"d* /1242 A&
2 408 In*
S=|/{d/2)
= 816 In’
10.00 in
Allowable tensile stress - brick masonry, Ta = 200 psi
Allowable moment= S * Ta
= 1.36 k-ft
Check: 1.36 k-fi > 1.17 k-t OK

1/2 Struct. Assessment of McConnell




McConnell Road Culvert

Greensboro, North Carolina

ALTERNATIVE #1

APl acd030f shotcret
walls.

AL3% reduction in cross-sectional area.
AExpected service life 15-20 years.

ANo roadway closure.

AEstimated construction costi $55,500.
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McConnell Road Culvert

Greensboro, North Carolina

ALTERNATIVE #2

A nstall 80 thi
of existing walls at each end.

c k

AConstruct concrete column and
beam bent at each stone wall

Ansert aluminum arch on new walls
and beams

AFill remaining space with high-
flowing cementitious grout.

A19% reduction in cross-sectional
area.

AExpected service life 30 years.
ANo roadway closure.

AEstimated construction cost T
$76,100.
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McConnell Road Culvert

Greensboro, North Carolina

ALTERNATIVE #3

ARemove and replace culvert.
AExpected service life 50 years.
ANo impact on hydraulic capacity.
ARoad closure required.

AEstimated construction cost i
$97,600.




McConnell Road Culvert: Greensboro, North Carolina

N r——

recommendation:

Alternative #2, unless funds
IR | —— are not restricted and detour
T is not objectionable.

e @ TheCity of
. PEREEL, REARE) F et Greensboro

B selected
e Alternative #2.

OF BEAUMONT AVENUE 1 > 4



McConnell Road Culvert creensboro, North Carolina
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McConnell Road Culvert creensboro, North Carolina
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Fisher Park Circle
Culvert S Bery
Greensboro, North Carolina " By T ey TN
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Culvert opening >




The Whomping Willow

Harry Potter movies




Fisher Park Circle
Culvert

Greensboro, North Carolina

Existing
Conditions

A6 wide x
box culvert (granite)

AStone box s
| engt h,

clay tile arch section for
45206 | ength

Mverage fil

AADT = 4,500: 2% Trucks




Fisher Park Circle
Culvert

Greensboro, North Carolina

Primary concern:

ANumerous top granite
slab are broken and
dropped -d ot o
and have 180
between some slabs.

Goal:

ARestore culvert integrity i
Prolong useful life.




Fisher Park Circle
Culvert

Greensboro, North Carolina

Local Concerns

AMne of the Ci
residential areas.

ACommunity desires no
Impacts to historical nature
of the area.

AAbsolutely no harm to
Landmark Tree.

ACity opinion is that the tree
IS self-supporting.

ASlabs 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.

2.0pen cut 10606
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

AConsidered a more short-term solution.

AJacking would be more difficult construction.
AConfined space issues

AStructural members would reduce hydraulic capacity
AUse galva.nized steel to avoid corrosion

ASpecial attention to remaining voids would be needed.
ARoadway would be closed during construction.

AEstimated costi $36,000.



Fisher Park Circle Culvert

Greensboro, North Carolina

ALTERNATIVE #2171 Replace Roof Slabs

AConsidered a more long-term solution.
ABetter structural stability.

AEliminates confined space issues.

ANo reduction in hydraulic capacity.

AVoids can be filled.

ARoadway would be closed during construction.

AEstimated costi $21,000.



Fisher Park Circle Culvert i creensboro, North Carolina
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T Alternative 1 Underpin as there
IS less impact to surroundings;
no risk to landmark tree.
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Fisher Park Circle Culvert:

Greensboro, North Carolina
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Fisher Park Circle Culvert i Greensboro, North Carolina
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.‘Shady RUN Road Culve_'_
.Y»OungStOWn Ohio
% & ‘}"‘wm;%-n\%_‘ :
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EXISTING CONDITIONS

A6 6 x 500 sandstone culvert with conc
ACulvert had not been on inspection inventory.

APartial collapse following heavy rain event.

ACity of Youngstown requested ms consultants perform a detailed inspection for
emergency repair plans.



Shady Run Road Culvert ©
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