AGENDA
LEBANON CITY COUNCIL
APRIL 19, 2017
9. NEW BUSINESS:
9.B – DISCUSSION OF FUTURE USE AND NEXT STEPS FOR MALL TUNNEL
BACKGROUND
The rail tunnel beneath the pedestrian mall was constructed circa 1969 when Hanover Street
was relocated and the pedestrian mall was created after the devastating fire in 1964. The
tunnel was made a part of the project in order to facilitate the railroad that once passed directly
through our downtown. The tunnel is approximately 280 feet in length with a width that varies
from 17 feet to approximately 76 feet. It runs below the pedestrian mall as well as a portion of
the parking lot closest to the western end of the Commerce Building.
An inspection and evaluation of the tunnel’s superstructure (slabs) was completed on May 21,
2014, by Hoyle, Tanner Associates Inc. It was found that the prestressed concrete slabs were in
“poor to very poor” condition, and as a result, the tunnel was closed to pedestrian access (below
grade) and parking (above grade).
In August 2015, the City kicked-off the Downtown Vision Plan and Tunnel Assessment project.
As a major component of the project, on September 9, 2015, Vanasse Hangen Brustlin (VHB)
completed an inspection and assessment of the tunnel’s substructure (abutments and piers).
The summary of the inspection notes that the substructure is generally in satisfactory condition.
The abutments require minor rehabilitation and limited reconstruction of the bridge seats to
extend the life of the abutments another 50 years or more. The existing piers require more
extensive rehabilitation than the abutments. Two of the north pier caps require replacement and
three columns require repairs or replacement. To extend the life of the piers another 50 years
or more, all pier columns and pier caps should be reconstructed. The inspection by VHB
confirmed that the precast, prestressed concrete superstructure slabs are in very poor condition
and require replacement.
As a second component of the Downtown Vision Plan and Tunnel Assessment project, VHB
completed a tunnel alternatives study that included several potential treatments based on cost,
trail connectivity, parking and plaza functionality, safety, future maintenance, and compatibility
with the Downtown Visioning concepts.
The alternatives with very preliminary cost assumptions based on known information include:
• Alternative 1 – Complete Deck Replacement – approximate cost $2 million
• Alternative 1A – Deck Replacement with Opening Area – approximate cost $2 million
• Alternative 2 – Deck Replacement with Partial Fill and Opening – approximate cost $1.8
million. However, costs could be significantly higher when more information is obtained
on utilities and related constraints.
• Alternative 3 – Tunnel Removal and Roadway Reconstruction – approximately $5 million
associated with the structural items only. Total costs that include roadway, site/civil,
utilities, and right-of-way would be much greater.
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During several outreach meetings associated with the Downtown Lebanon Visioning Study, the
consensus was to advance the project with Alternative 1A – Deck Replacement with Opening.
This alternative provides connectivity for the Mascoma River Greenway and allows areas for
vehicular or pedestrian use above the tunnel and portions of the mall.
Appendix A of the Downtown Vision Plan and Tunnel Assessment which was presented to
Council on November 11, 2016, is included for review.
ACTION
In order to move the project forward, the Council is asked to determine the future use of the
tunnel so staff may coordinate next steps.
Should the Council decide to move forward with the repair of the tunnel so it may remain
accessible, the following motion is offered for consideration:
MOVED, that the Lebanon City Council hereby determines that the tunnel beneath the
Lebanon Pedestrian Mall should remain open and fully accessible to the public and
improvements should be made to ensure the safety of use both above and below the
existing structure.
BE IT FURTHER MOVED, that the Interim City Manager is directed to work with staff to
develop a CIP project proposal as part of the 2018-2023 Capital Improvement Program
that will include engineering work associated with the improvements, along with a
timeline and cost estimate for completing necessary repairs.
Should the Council decide to move forward with the closure of the tunnel, the following motion is
offered for consideration:
MOVED, that the Lebanon City Council hereby determines that the tunnel beneath the
Lebanon Pedestrian Mall should be filled and permanently closed to the public.
BE IT FURTHER MOVED, that the Interim City Manager is directed to work with staff to
develop a CIP project proposal as part of the 2018-2023 Capital Improvement Program
that will include engineering work associated with the filling and closure of the tunnel,
along with a timeline and cost estimate for completing the work.

Included in this Section:
1.

2016 Downtown Vision Plan and Tunnel Assessment – Appendix A
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1
Location and Features

Location
The tunnel is located along an abandoned railroad corridor and is bounded by
Hanover Street (NH Route 120) to the south and situated between Taylor Street to
the north and west and Court Street to the east. The tunnel structure is located on
City parcels 91‐230 and 91‐237. A portion of the tunnel is under a parking lot and a
portion is also under a pedestrian mall plaza. See Figure 1.1.

Figure 1.1 – Location Map
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Features
The tunnel is approximately 280 feet in length with a width that varies from 17 feet to
approximately 76 feet. See Figure 1.2.

Tunnel area under
mall plaza and
parking lot (red)
280’

Bridge #121/117
carrying Rte. 120
(green)

Figure 1.2 – Tunnel Limits
The tunnel consists of pre‐stressed concrete slabs supported on retaining walls,
abutments, and piers that support an elevated mall plaza and parking lot. See Figure
1.3 for a general depiction of the structural components and Figure 1.4 for a view of
the plaza area above the tunnel.
For the purpose of describing tunnel features and related elements, the tunnel
orientation is assumed as west/east with the bridge carrying Route 120 (Hanover
Street) at the west end.
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Slabs

Abutment
Pier

Figure 1.3 –Tunnel Components
The tunnel was constructed circa 1969 as part of an urban renewal project following
“The Great Fire” of 1964 that destroyed a significant amount of buildings and other
infrastructure in this area of the City. The tunnel was designed to accommodate an
active railroad and provide the necessary clearances for the trains.

Slabs
The slabs that comprise the
tunnel roof are rectangular
precast concrete beams that
are butted together. Each
beam is approximately 4’
wide and 12” deep with
varying span lengths. There
are no record drawings of the
beams to confirm the
configuration of the primary
reinforcement and analyze the
structural capacity.

Figure 1.4 –View of plaza looking southwest
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Abutments
The abutments consist of full‐height, reinforced concrete cantilever walls and stone
masonry walls with reinforced concrete wall extensions. The hybrid abutment
sections are located at the east end of the tunnel along the south side. Existing plans
indicate the 1969 full‐height abutment sections near the west end of the tunnel are
supported by spread footings on soil.
There are no plans or record drawings of the stone masonry walls that predate the
tunnel construction.

Piers
The piers are located along the eastern half of the tunnel where the buildings are in
close proximity. The piers support the edges of the slabs near these buildings or
reduce the span length required for beam slabs. The piers are reinforced concrete with
rectangular caps supported on 14” diameter circular columns. Existing plans indicate
all the piers are supported on spread footings or mat footings on soil. There are three
piers located along the north side and one on the south side. The pier on the south
side, about halfway along the
tunnel, includes a stub wall
that extends about 8’ above
the footing.

Figure 1.5 –View of pier looking south
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2
Existing Conditions

Structure Inspections
An inspection and evaluation of the superstructure (slabs) was completed by Hoyle,
Tanner Associates Inc. (HTA) on May 21, 2014. Based on HTA’s findings that the
prestressed concrete slabs are in “poor to very poor” condition, the tunnel is closed to
pedestrian access with chain link fence at each end and the parking area above the
tunnel is barricaded to keep vehicular traffic off the concrete slab superstructure.
The City monitors how much debris falls from the roof slabs by circling the pieces of
concrete that are visible on a fabric cloth that is placed on the ground surface.
VHB completed an inspection and assessment of the Lebanon Tunnel on September 9,
2015, to determine the general condition of the tunnel substructure (abutments and
piers).
A small portion of the south abutment walls near the east end of the tunnel was not
accessed based on the confined layout of partitions and other structures in this area.

Abutments
The north and south abutments are in satisfactory condition. Both abutments have
localized areas of minor spalling (surficial defect where concrete is missing) and
delamination (surficial defect where outer concrete has separated from the underlying
reinforcing steel) along the walls. Portions of the north abutment bridge seats (top of
walls that support the concrete slabs) have minor spalling, splitting and delamination
along the visible edge (see Figure 2.1).

Existing Conditions
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The south abutment, at the east
end of the tunnel, also includes a
stone masonry lower wall with a
reinforced concrete upper section.
The stone masonry abutments are
in satisfactory condition, along
with the upper concrete portions
of the wall.

Figure 2.1 – cracking at top of abutment
Piers
The south pier is in satisfactory condition. No significant deficiencies were observed.
Two of the north pier caps are in fair condition; the third north pier cap is in
satisfactory condition. The two caps in fair condition have areas of spalling,
delamination and cracking (see Figures 2.2 and 2.3). Three north pier columns have
areas of splitting and delamination (see Figure 2.4).

Spall

Figure 2.2 – Pier cap spall

Figure 2.3 – Pier cap splitting Figure 2.4 – Column splitting

Other Observations
During the inspection of the substructure, VHB also observed the following:
 Parking lot settlement behind each abutment (up to 2”)

Existing Conditions

Lebanon City Council
April 19, 2017
Page 118

6



A corner of the building, located at 31 Hanover Street, at the east end of the
tunnel, is supported by portions of the superstructure. This portion of the
building will be impacted by superstructure removal. (see Figure 2.5)

Figure 2.5 – Building partially supported on superstructure




The northeast corner
of the planter, located
on the parking lot
side of the Lebanon
Diner at 24 Hanover
Street, is supported
by portions of the
superstructure.
There is a settlement
crack at this support.
The planter will be
impacted by
Figure 2.6 – Settlement crack at planter
superstructure
removal. (See Figure 2.6)
A utility conduit extends the length of the tunnel along the south abutment. A
second utility conduit enters the tunnel from the east entrance and extends
approximately 100 ft. into the tunnel, along the south abutment, before
terminating. Various utility cables are also present at the east end of the
tunnel.

Existing Conditions
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Summary of Existing Conditions
The tunnel substructure is generally in satisfactory condition. The abutments require
minor rehabilitation and limited reconstruction of the bridge seats to extend the life of
the abutments another 50 years or more. The existing piers require more extensive
rehabilitation than the abutments. Two of the north pier caps require replacement
and three columns require repairs or replacement. To extend the life of the piers
another 50 years or more, all pier columns and pier caps should be reconstructed.
The precast, prestressed concrete superstructure slabs are in very poor condition and
require replacement.

Existing Conditions
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3
Tunnel Alternatives

General Considerations
VHB completed a tunnel alternatives study that included several potential treatments
based on cost, trail connectivity, parking and plaza functionality, safety, future
maintenance, and compatibility with the Downtown Visioning concepts. The
alternatives include:





Alternative 1 – Complete Deck Replacement
Alternative 1A – Deck Replacement with Opening Area
Alternative 2 – Deck Replacement with Partial Fill and Opening
Alternative 3 – Tunnel Removal and Roadway Reconstruction

Schematic concepts of the tunnel treatment alternatives are provided in Appendix A1.
Since it may take time to fund and implement the selected alternative, VHB also
developed two interim repair options to allow the trail to be reopened and/or
reestablishment of the parking area above the tunnel. These options include:



Option 1 – Temporary Shielding Structure Inside of the Tunnel
Option 2 – Temporary Shielding & Partial Deck Replacement at Parking Lot

Schematic concepts of the interim repair options are provided in Appendix A2.

Tunnel Treatment Alternatives
Alternative 1 – Complete Deck Replacement
This alternative includes replacing the precast deck beams with a new cast‐in‐place
concrete slab. The upper abutment walls would be repaired and the existing piers

Tunnel Alternatives
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reconstructed to support the new deck. The trail would include a new gravel base and
pavement surface with security lighting along the tunnel. The wearing surface in the
parking lot and plaza would be replaced with a surface similar to the existing
(pavement and decorative concrete).
This alternative provides trail connectivity and restores parking and vehicular access
along the topside of the tunnel. The cast‐in‐place deck is a durable structure
configuration that reduces the number of joints susceptible to leaking and
deterioration. A cast‐in‐place deck can also be easily fitted to the variable geometry of
the adjacent buildings, support locations, and custom utilities and appurtenances that
may need to be embedded or secured to the structure.
The estimated cost of this alternative (including design and construction
administration) is approximately $2 million.

Alternative 1A – Deck Replacement with Opening
This alternative is similar to Alternative 1 except a portion of the deck near the west
end is omitted to provide an opening to the sky. The perimeter of the opening is
protected with an ornamental railing and/or parapet. The exact limits and location of
the opening would be determined in final design.
The estimated cost of this alternative (including design and construction
administration) is approximately $2 million.

Alternative 2 – Deck Replacement with Partial Fill and Opening
This alternative is evaluated to determine if filling in portions of the tunnel results in
significant cost savings. This alternative assumes the trail is rerouted elsewhere so
that a portion of the tunnel at the western end could be filled in and the concrete deck
eliminated. This requires a new wall at the west end next to the bridge carrying NH
Route 20 (Hanover Street) unless that bridge is also removed and filled in under a
separate project (programmed for replacement or reconstruction in the 2016 NHDOT
10‐year plan. Options for the bridge are not included in the scope of this study or
report). A portion of the plaza area at the east end of the tunnel by the existing stairs
is opened to the sky to provide natural lighting and reduce the amount of new
concrete deck. The parking lot is reestablished where the tunnel is filled in and/or new
deck is constructed.
The support piers and upper abutment sections near the east end of the former tunnel
would be reconstructed in a similar fashion as Alternative 1. The wearing surface in
the parking lot and plaza would be replaced with something similar to the existing
(pavement and decorative concrete). The function and treatment of the former tunnel
area at the east end would need to be determined by the City and abutters.

Tunnel Alternatives
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It may not be practical nor feasible if fills cannot be placed above existing utilities or if
significant utility relocations are required (current locations and requirements are
unknown). Potential fill area is limited to the western end of the tunnel where existing
abutments can sustain earth pressure loads. Fill cannot be placed adjacent to building
foundations near the center and east portions of the tunnel.
The estimated cost of this alternative (including design and construction
administration) is approximately $1.8 million. However, costs could be significantly
higher when more information is obtained on utilities and related constraints.

Alternative 3 – Tunnel Removal and Roadway Reconstruction
This alternative assumes the site near the tunnel is transformed and re‐developed.
The tunnel is completely removed and replaced with a new roadway connection to
downtown. Trail connections are established elsewhere. NH Route 120 (Hanover
Street) is assumed to be lowered with the removal of the highway bridge over the
tunnel, reconstructing the retaining wall at the west side of the road, and constructing
a new bridge superstructure (beams and deck) at the bridge crossing the Mascoma
River. Most of the buildings adjacent to the former tunnel would be demolished and
rebuilt.
The estimated cost associated with the structural items only for this alternative is
nearly $5 million. Total costs that include roadway, site/civil, utilities, and right‐of‐
way would be much greater.

Figure 3.1 – Alternative 3 Tunnel Removal and Re-development Concept

Tunnel Alternatives

Lebanon City Council
April 19, 2017
Page 123

11

Tunnel Repair Options
Option 1 – Temporary Shielding Structure
This option would allow the trail to be reopened by constructing a temporary
shielding structure and canopy along the tunnel to protect pedestrians and bicyclists
from the falling concrete of the deteriorated deck beams. The parking area at the west
end of the tunnel would remain closed until the deck beams are replaced. The plaza
area at the east end may require signs that prohibit congregational loadings until the
deck beams are replaced.
The temporary shielding
structure includes a gravel
surface, security fencing, and
structural timber and
sheathing to provide a 12
foot wide travel way along
the tunnel. Minor repairs to
the plaza safety railing at the
east end of the tunnel are
also included. (See Figure
3.2).

Figure 3.2 – Temporary Shielding Structure Concept

The estimated cost of this
option (including design and
construction administration)
is approximately $200,000.

Option 2 – Partial Deck Replacement & Temporary Shielding Structure
This option assumes the deck beams at the western end of the tunnel are replaced to
restore parking and vehicular access. The trail would be reopened once the beams are
replaced and a temporary shielding structure is installed at the east end (similar to
Option 1). The plaza area at the east end may require signs that prohibit
congregational loadings until the deck beams at that end are replaced.
The estimated cost of this option (including design and construction administration)
is approximately $900,000.

Tunnel Alternatives
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4
Recommendations

Selected Alternative
Alternatives for the tunnel configuration were presented and discussed with city
officials and the public during several outreach meetings associated with the
Downtown Lebanon Visioning Study. The consensus was to advance the project with
Alternative 1A – Deck Replacement with Opening. This alternative provides
connectivity for the Mascoma River Greenway and allows areas for vehicular or
pedestrian use above the tunnel and portions of the mall plaza. The estimated cost of
this alternative is two million dollars.
The selected alternative includes the following:
 Replace the precast deck beams with a new cast‐in‐place concrete slab.
 Rehabilitate the upper abutment walls.
 Reconstruct the pier columns and pier caps.
 Construct a new gravel trail within the tunnel with a 12’ wide paved surface.
 Install safety lighting along the inside of the tunnel.
 Construct a new wearing surface on the top of the deck.
If redevelopment and other improvements on the top side of the tunnel are not
implemented immediately, it may be prudent to not construct the opening in the
tunnel until such redevelopment occurs. This will make snow removal and other
maintenance activities easier.

Implementation Strategy and Considerations
Replacing the existing tunnel deck slabs and rehabilitating the existing substructure is
a significant project. To ensure the most cost‐effective design is constructed, more
information, research, and coordination is needed with abutters, utilities, and other
stake‐holders. This takes time. A well‐designed plan allows for improved
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construction estimates, optimization of materials and labor, and reduced risk for
change‐orders associated with unknowns and/or differing site conditions. An interim
maintenance project, similar to Option 1 in Appendix A2, will allow the trail to be
opened much sooner while providing a longer timeframe to engineer the permanent
replacement project and secure the funds, rights, and agreements that may be needed.
Carefully developing the tunnel project and optimizing the design could reduce
project costs to offset the money spent on a temporary shielding structure.
A temporary shielding structure could be constructed using a design‐build method or
a design‐bid‐build method. If minimizing cost is most important, the design‐build
approach may be the best option. However, if the City wants more input on materials,
configuration, or construction, a traditional design‐bid‐build approach is
recommended.

Information Gathering
During the development of this report, the information available on the tunnel was
limited to existing design plans, a deck inspection report by HTA, and a report by
Sabourn & Tower regarding property limits in the area of the tunnel. Additional
information and coordination is needed for preparing and advancing the final design
of the tunnel replacement project. Some of this information and coordination includes:
 Meeting with abutters to discuss project scope, property boundaries, and
potential conflicts.
o Portion of the building at the east end of the tunnel is supported on a
deck beam. This portion of the building will likely need to be removed to
complete the work.
o There is a triangular slab structure supported on steel columns and beams
at the north east corner of the tunnel that is not owned by the City and it
is not in the record design
plans. (See Figure 4.1)
o There are numerous
mechanical/electrical
components, fenced
areas, drain pipes, and
other appurtenances
secured to or on top of
Tunnel Slab
the substructures and
Other Slab
deck slabs. These will be
affected by the project
Figure 4.1 – Separate deck slab section
and some may not have
the necessary rights established. (See Figure 4.2).

Recommendations

Lebanon City Council
April 19, 2017
Page 126

14

o

Security concerns and access requirements to the lower building levels
should be considered in the design. This should be discussed with each
abutter. (See Figure 4.3).

Figure 4.2 – Equipment, utilities, and other items






Figure 4.3 –Window near east end of tunnel

Prepare a survey base plan along the parking lot and plaza in the vicinity of the tunnel
and the features and topography in and along the tunnel. The base plan should identify
utilities (exposed and underground), building features/opening, drainage, locations of
structures, mechanical/electrical conduits, material/surface features, and other related
elements.
Identify and locate all the utilities/owners/services within and adjacent to the project and
initiate coordination as required.
Conduct a hazardous material survey to identify mitigation measures or
design/construction constraints to avoid disturbance and remediation costs if possible.
Discuss the proposed tunnel plan with NHDOT. Based on the function of the trail
corridor (needing a minimum opening that is only 12’x12’) this may allow the City to
realize future cost savings when the Hanover Street Bridge (NH Route 120) is replaced in
the next ten years.

Next Steps
Before allocating and spending funds on interim repairs or final design, we
recommend that the City take action on the items described under “Information
Gathering”.
If there are significant issues regarding utilities, abutters, and rights, it may take a
couple of years before the tunnel reconstruction can be completed. During this time,
funds can be raised and/or allocated for the work. If it is important to open the trail as
soon as possible, the City could consider construction of a temporary shielding
structure. The parking lot area above the tunnel would remain closed until the
concrete deck beams are replaced.
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Engineering Report Appendix A1
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Existing Route 120
(Hanover Street) Bridge

B

B

(NTS)

(NTS)

VHB No. 52383.00

Estimated Cost: $2.0 Million

SECTION B‐B

(NTS)

TUNNEL PLAN

A

A

Rev. August 5, 2016

Complete Deck Replacement
 Maintains tunnel access, parking lot, and plaza
 New lighting
 New surface treatment and trail bed
 New cast‐in‐place deck and support columns

SECTION A‐A

Remove & Replace
Entire Deck (Typ.)

Approximate Limits of
Existing Structures (Typ.)

Tunnel Alternative #1
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Existing Route 120
(Hanover Street) Bridge

Remove Deck
(Typ.)

(NTS)

(NTS)

VHB No. 52383.00

Estimated Cost: $2.0 Million

Section B‐B

(NTS)

Tunnel Plan

A

A

Rev. August 5, 2016

Deck Replacement with Opening
 Maintains tunnel access and plaza
 Replaces parking with an opening surrounded by railing
 New lighting
 New surface treatment and trail bed
 New cast‐in‐place deck and support columns

Section A‐A

B

B

Open Area
With Railing

Remove & Replace
Portion of Deck (Typ.)

Approximate Limits of
Existing Structures (Typ.)

Tunnel Alternative #1A
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Existing Route 120
(Hanover Street) Bridge

New Retaining Walls

B

B

(NTS)

Section A‐A

Remove Deck and Fill Tunnel

Remove & Replace
Portions of Deck (Typ.)

(NTS)

Tunnel Plan

A

A

Approximate Limits of
Existing Structures (Typ.)

Open to Below

VHB No. 52383.00

(NTS)

Section B‐B
Rev. August 5, 2016

Deck Replacement with Partial Fill and Opening
 No thru tunnel access for trail
 Requires reconfiguration of stairs and building entrance
 Maintains parking area and portions of plaza
 Replaces portions of plaza with opening and new railings
 Potentially remove adjacent NH 120 bridge and fill in
(programmed for replacement in 2023)
 May require relocation or sleeves for buried fiber optic
cable.
Estimated Cost: $1.8 Million

Tunnel Alternative #2

New Superstructure

New Retaining Wall

Lower and Reconstruct
Upper Wall with New Railing
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Remove Existing Tunnel
Structure and NH 120 Bridge

(NTS)

Tunnel Plan

VHB No. 52383.00

Rev. August 5, 2016

* Cost includes structural items only as noted above. Other
costs for pedestrian bridge, roadway and site/civil are not
included.

Estimated Cost: $4.9 Million

Tunnel Removal and Roadway Reconstruction
 Tunnel replaced with new roadway
 Removes existing bridge carrying Route
120 (Hanover street) over the pedestrian
path/abandoned railroad
 New superstructure carrying Hanover
street over the Mascoma river
 Reconstruct upper retaining wall along
Hanover street

Tunnel Alternative #3

Engineering Report Appendix A2
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Existing Route 120
(Hanover Street) Bridge

Shielding Structure
Within Existing Tunnel

A

A

(NTS)

Section A‐A

(NTS)

Tunnel Plan

Signage to Limit
Gatherings

Approximate Limits of
Existing Structures (Typ.)

New Railing

VHB No. 52383.00

Estimated Cost: $200,000

Rev. August 5, 2016

Temporary Structure Inside of Tunnel
 Provides confined tunnel access for pedestrian use.
 Prohibits vehicular parking above tunnel.
 Includes signage to limit gatherings on plaza.
 New railing at end of plaza next to stairs.

Interim Repair – Option 1
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Existing Route 120
(Hanover Street) Bridge

Remove & Replace
Portion of Deck
Below Parking Lot

A

A

Shielding Structure
Within Existing Tunnel

(NTS)

Section A‐A

(NTS)

Tunnel Plan

B

B

Approximate Limits
of Existing Structures

Signage to Limit
Gatherings
New Railing

(NTS)

Section B‐B

VHB No. 52383.00

Estimated Cost: $900,000

Rev. August 5, 2016

Deck Replacement Below Parking Lot
 Provides parking lot, plaza, and confined tunnel access.
 Includes signage to limit gatherings on plaza.
 Includes a shielding structure below the plaza area
within existing tunnel.
 New railings at end of plaza next to stairs.

Interim Repair – Option 2

