Shirley Street/
West Main Street Culvert
Capltal Improvement Project

: West Main Street Culvert

3 \ 3

Ayer De pa rt m ent of P u blic Works
January 2016



Existing Conditions —
Shirley Street Bridge

* Open-Bottom style culvert carrying Shirley Street over
Nonacoicus Brook

* Maximum span is approximately 11.5 feet

*  Width approximately 34
feet
* Stone abutments with jack- &=
arch concrete deck
* Nonacoicus Brook is fed by — SSe%
Grove and Plow Shop Ponds S am

and flows downstream to thelf g
Nashua River -




Existing Conditions —
Shirley Street Bridge

* Summer 2014 — Bridge closed
after two washouts from T
heavy rain e [

* April 27, 2015 - MassDOT
conducts Field Inspection in
accordance with National =
Bridge Inspection Standards ——=
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Existing Conditions —
Shirley Street Bridge

* Summary of MassDOT Inspection Results:

Culvert is in poor-to-severe condition

Cracking, breakup, and heavy settlement throughout
wearing surface

Up to 100% Section loss on bottom flange of north and
south beams, varying section loss throughout all webs and
bottom flanges of jack-arch

All walls contain varying degrees of voids, missing stones,
loss of fill, and stability concerns

Northeast retaining wall is very unstable — shifted outward
up to 18-inches from normal alignment

Severe embankment erosion on all four corners of the
bridge except the northwest corner



Existing Conditions —
Shirley Street Bridge

* Photos
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Severe Hazard: 100% Section Loss in all stay-in-place form:s,
severe spalling to concrete deck where visible



*NN M

xisting Conditions —
hirley Street Bridge

Photos
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Severe Hazard: Severe concrete deterioration and separation
on southeast retaining wall
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xisting Conditions —
hirley Street Bridge

Photos
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Severe Hazard: Separation of the retaining wall and large
voids at the northeast corner of the bridge




xisting Conditions —
hirley Street Bridge

Photo
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Critical Hazard: Outward displac
the northeast retaining wall
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Existing Conditions —
Shirley Street Bridge

* Photos

Critlcal Hazard Hoe| notheat retammgdall below the
collapsed embankment



Existing Conditions —
Shirley Street Bridge
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Critical Hazard: Severe cracking, moderate breakup and
heavy settlement throughout the east approach pavement




Existing Conditions —
West Main Street Culvert

* Open-Bottom style culvert carrying West Main Street
over Nonacoicus Brook

.

Span varies from 7 to 10 feet

Width approximately 52 feet
Stone abutments with railroad rail
supported deck

Serves approximately 8,000
vehicles per day

* Approximately 130-feet downstream i
of Shirley Street Bridge

.

.




Existing Conditions —
West Main Street Culvert

* August 13, 2015 — Hoyle,
Tanner & Associates, Inc.
(HTA) conduct Field
Inspection in accordance with
National Bridge Inspection
Standards (NBIS)

25 Brook St
Ayer, MA 01432
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Existing Conditions —
West Main Street Culvert

* HTA Inspection Results:
* Culvert is in poor-to-severe condition
Inlet and wingwalls suffer from scour and erosion

* Culvert is not aligned with brook, causing scour
conditions

Numerous utility penetrations and inconsistent
masonry repairs are compromising the sidewalls

*  Absence of mortar in certain areas is leading to
movement of masonry stones

* Concrete patching (parging) is deteriorating and
failing



Existing Conditions —

West Main Street Culvert
* Photos
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Masonky' Crack on East Sidewall



Existing Conditions —

West Main Street Culvert
* Photos

Concrete Facmg Fallure on East SldewaII



Existing Conditions —
West Main Street Culvert

* Photos

Southeast Wingwall Degradation



Traffic Management/Emergency

Access - Existing
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Traffic Management/Emergency

Access — Scenario: West Main St
: Culvert Closed
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Issues — Traffic

Management/Emergency Access

* If both Shirley Street Bridge and West Main
Street Culvert are closed:

* Traffic diverted to Macpherson Road

* |Insufficient vehicle clearance on Macpherson Road for
public safety vehicles and other tall vehicles

* Macpherson Road has issues with flooding

* Vehicles that do not meet clearance of Macpherson
Road would likely divert to Barnum Road and
through Devens



In Summary

* Both bridges are deficient and near the end of
their useful lives

* Replacement of the West Main Street Culvert is
vital for local traffic, residents and public safety
vehicle access to the west side of Town

* Replacement would be more costly under
emergency conditions



Capital Planning Committee

* DPW presentation to Capital Planning Committee
resulted in several questions regarding temporary
bridges, time required to replace, design
alternatives, costs, etc.

* Committee recommended the DPW hire a
consulting engineer to evaluate alternatives and
begin design

* CPC voted to recommend BOS vote to authorize
use of $100,000 of UDAG funds for engineering of
this project.



Ayer Depa ment of Public Works
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