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Feasibility Analysis Summary
§ Existing Structural Conditions
§ Existing Geotechnical Conditions
§ At-Grade Concept, Anticipated Sequence of Construction
§ Sector Plan Concept, Anticipated Sequence of Construction

Existing Structural Conditions
The Route 1 Feasibility Study area includes three existing grade-separated crossings: Route 1
over 18th Street S, Route 1 over 15th Street S, and Route 1 over 12th Street S. Of these existing
structures, the proposed concepts include the demolition of the Route 1 bridges over 18th Street
S and 15th Street S. Both proposed concepts retain the Route 1 bridge over 12th Street S.

Table 1 - Summary of Existing Structures

Structure Deck
Rating

Superstructure
Rating

Substructure
Rating

Minimum
Vertical

Clearance

Route 1 over 18th Street S 6 7 6 14’-4”

Route 1 over 15th Street S 6 7 6 16’-3”

Route 1 over 12th Street S 7 6 5 17’-3”

1. A rating of 5 indicates Fair Condition; 6 indicates Satisfactory Condition; 7 indicates Good Condition.
The highest possible rating is 9.

2. Associated wingwalls and retaining walls for each bridge are in generally good condition.
3. Table data based on available inspection reports from 2018 and 2020

Existing Bridge over 18th Street S
The Route 1 bridge over 18th Street S is a two-span steel structure that carries both Route 1
northbound and southbound traffic as well as on and off ramp traffic coming to and from 15th
Street S.  This structure is in good condition with the deck and substructure having ratings of 6
and the superstructure having a rating of 7.  The structure is composed of two independent
bridges with a longitudinal joint between northbound and southbound traffic.  The existing vertical
clearance over 18th Street S is 14 feet and 4 inches, which is less than desirable per the current
standards.

The abutments of this bridge are composed of retaining walls that support approach fill on both
the north and south ends of the bridge.  The walls extend to the east where they also supported
the S Clark Street bridge over 18th Street S in the past.  The S Clark Street bridge over 18th Street
S was demolished as part of a previous project.
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Figure 1 – Photos of Existing Abutment Walls at Route 1 over 18th Street S

If any portion of the 18th Street S bridge remains in place, repair measures should be taken
following recommendations in the most recent inspection reports.  Examples of needed repairs
are clearing trees that block the low clearance signs, repairing concrete spalls and delaminations
on some areas of the bridge, and repairing bearing deficiencies at the pier.

An MSE retaining wall extends from the northeast wingwall for a length of approximately 150 feet
and is in good condition.  If the wall is retained, any work that needs to occur behind the wall will
need to take place approximately 15 to 20 feet from the wall face to avoid impacts to the earth
stabilizing straps attached to the wall.

Existing Bridge over 15th Street S
The Route 1 bridge over 15th Street S is a two-span steel structure that carries both Route 1
northbound and southbound traffic.  This structure is in good condition with the deck and
substructure having ratings of 6 and the superstructure having a rating of 7.  The structure is
composed of two independent bridges with a longitudinal joint between northbound and
southbound traffic.  The existing vertical clearance over 15th Street S is 16 feet and 3 inches,
which is slightly less than desirable per the current standards.

The abutments of this bridge are composed of a combination of fill slopes and retaining walls that
support approach fill on both the north and south ends of the bridge.  The wingwalls are turned
back to run parallel with Route 1.  Fill slopes under the bridge are protected with concrete slab
slope protection with fill sloped towards the on and off ramps on all four corners of the bridge.

If any portion of the 15th Street S bridge remains in place, repair measures should be taken
following recommendations in the most recent inspection reports.  Examples of needed repairs
are replacing expansion joints at abutments, replacing sheared anchor bolts at bearings, and
repairing cracks in the top of abutment backwalls.

Short MSE retaining walls are present on the northwest, southeast, and southwest corners of the
Route 1 and 15th Street S intersection to prevent the fill slope from extending onto the ramps at
each corner.  Each wall has a maximum height of approximately 5 feet.  The northwest wall is
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approximately 250 feet long; the southeast wall is approximately 225 feet long; and the southwest
wall is approximately 275 feet long.  The walls are in good condition and are independent of the
bridge structure.  If the wall is retained, any work that needs to occur behind the wall will need to
take place approximately 10 to 15 feet behind the wall face to avoid impacts to the earth stabilizing
straps attached to the wall.

Existing Bridge over 12th Street S
The Route 1 bridge over 12th Street S is a single span steel structure that carries both Route 1
northbound and southbound traffic as well as on and off ramp traffic from Route 110 to 15th Street
S.  The structure is in good to fair condition with the deck having a rating of 7, the superstructure
having a rating of 6, and the substructure having a rating of 5.  The structure is composed of two
independent bridges with a longitudinal joint between northbound and southbound traffic.  The
existing vertical clearance over 12th Street S is 17 feet and 3 inches, which exceeds current
standards.

The abutments of this bridge are composed of retaining walls that support approach fill on both
the north and south ends of the bridge.  The wingwalls are turned back to run parallel with Route
1 and connect to retaining walls.

If the bridge remains in place, repair measures should be taken following recommendations in the
most recent inspection reports.  Examples of needed repairs are securing or repairing anchor
bolts in the railing posts, replacing expansion joints at the northern abutment, and repairing
concrete spalls and delaminations at various locations throughout the bridge.

Retaining walls extend beyond the wingwalls on all four corners.  The retaining walls on the south
end of the bridge are MSE walls and extend approximately 675 feet on the southeast corner and
825 feet on the southwest corner.  Heavy vegetation is present on the southeast wall, but the
walls appear to be in good condition and there does not appear to be any settlement in the
approach fill.  If the wall is retained, any work that needs to occur behind the wall will need to take
place approximately 15 to 20 feet from the wall to avoid impacts to the earth stabilizing straps
attached to the wall.  The retaining walls on the north end of the bridge are concrete walls and
extend approximately 900 feet on the northeast corner and approximately 325 feet on the
northwest corner.  These walls are in good condition.

Existing Buildings Adjacent to Project Corridor
Currently, the Route 1 bridge over 18th Street S abuts the Marriott Crystal Gateway Hotel building
on the northwest side, the Westin Hotel building on the southwest side and the 1800 S Bell Street
building on the southeast side. Retained fill is bearing against the first-floor walls at these corners.
Any demolition activities at these corners must be undertaken with care to avoid undermining
foundation soils for the building foundations and causing a loss of bearing capacity or lateral
stability or causing any other damage to these buildings.

WMATA operates the Crystal City Metrorail Station and Metrorail tunnels in the project area.  The
Crystal City Metrorail Station has escalator and elevator entrances at the intersection of 18th Street
S and S Bell Street.  The mainline Metrorail tunnel runs underneath 18th Street S in the project
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area and has a ventilation shaft that extends into the sidewalk along 18th Street S at the Route 1
bridge abutment.

Crystal City has an extensive Underground Network of pedestrian tunnels and underpasses that
connect various building in the area.  One of the Underground Network tunnels extends across
Route 1, connecting the first floor of the Marriott Crystal Gateway Hotel to the Crystal City
Metrorail Station and the main pedestrian tunnel underneath S Bell Street.

Additionally, the Marriott Crystal Gateway Hotel has several emergency exit stairwells from their
second-floor ballroom that project up to the existing Route 1 street level.  If Route 1 is raised or
lowered, these stairs will need to be rebuilt to match the proposed sidewalk elevation.

Figure 2 – Emergency Exit Stairwell at Marriott Crystal Gateway Hotel

Demolition and excavation can induce horizontal and vertical ground movements impacting the
buildings along Route 1, as well as roadway surfaces and other minor structures. The demolition
can cause vibrations that may be harmful to existing structures, specifically historic structures
made of more brittle materials like masonry and stucco. Prior to construction, a survey of the
existing buildings should be performed prior to the start of demolition and ground movements and
vibrations should be monitored during demolition. Vibration monitoring will be required during
construction, with threshold values and action items to be undertaken if those threshold values
are exceeded.

Temporary shoring (sheet piling or other) with internal bracing and groundwater control measures
may be required to support excavations and minimize impacts to adjacent structures during
construction. It should be assumed that very little, if any, movement of the existing building
foundations will be tolerable, especially if excavations extend below the elevations of the existing
foundations. Furthermore, settlement of the buildings adjacent to excavations will have to be
evaluated and monitored if lowering of the ground water table from dewatering operations is
performed.

Existing Geotechnical Conditions
As-built drawings for the existing walls and bridges are not available at this time. Therefore, there
is no information about the bridge foundations and wall subgrades. The Existing Conditions Memo
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- Geotechnical includes information on subsurface data and existing features (bridges, retaining
walls and embankment slopes) along the project corridor. Summaries of subsurface conditions
and existing pavements are provided below.

Existing Subsurface Conditions
Based on 1985 borings, the soil layers along Route 1 consist of 2 to 12 feet of fill (primarily sands
and sandy silts) underlain by Coastal Plain soils (interbedded sands and clays). The fill near the
surface at some locations appears to be uncontrolled fill, containing glass, wood, brick, concrete
fragments and other debris. Up to 8 feet of organic silt is also present near the surface along
Route 1 within the alluvial deposits.

The uncontrolled fill and alluvial deposits can be easily disturbed by vibration and other
construction activities. Furthermore, these soils tend to be highly compressible, and any additional
fill/ load placement can cause settlement in these soils. Therefore, the areas with uncontrolled fill
and alluvial deposits near the surface (within 10 to 15 feet from the surface) should be identified
and mapped as accurately as possible before beginning any construction activities.

The 1985 borings show subsurface water along Route 1 to be at depths ranging from
approximately 0 to 40 feet below ground surface. Before beginning any construction activities,
subsurface water measurement should be monitored for an extended period of time (2 to 4 weeks)
by means of piezometers or other methods to identify the stable groundwater level.

Existing Pavements
The project corridor consists of asphalt concrete pavement along Route 1, associated ramps and
side streets. Pavement thickness and roadway subgrade information are not available at this time.
Based on Google Earth imagery, minor pavement distresses such as longitudinal and transverse
cracking are visible on the pavement surface. Additionally, it is possible that major distresses such
as potholes and pavement rutting are also present within the project corridor.

For assessing the adequacy of the existing pavement for the planned improvements, a pavement
condition assessment should be performed, along with collecting pavement cores and possibly
performing a Ground Penetrating Radar (GPR) survey.  Overlaying the existing asphalt pavement
or removal and replacement may be required for the new traffic conditions, new design life, and
to meet the current design standards applicable for the project area.
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At-Grade Concept
Proposed Bridges, Retaining Walls, and Geotechnical Conditions
The At-Grade Concept involves the removal of the existing Route 1 bridge over 18th Street S and
Route 1 bridge over 15th Street S.  These crossings will be replaced by at-grade intersections.
Portions of retaining walls within the vicinity of these bridges will also be removed under this
Concept.

Additional analysis will be required for removing the abutments, retaining walls, and fill adjacent
to the existing buildings along Route 1. At the Route 1 bridge approach over 18th Street,  retained
fill is in place against the first-floor walls at the Marriott Crystal Gateway Hotel, the Westin Hotel,
and 1800 S Bell Street and an investigation will need to be performed to avoid undermining the
building foundations.  Any demolition or excavation activities at these locations must be
undertaken with care to avoid undermining foundation soils for the building foundations and
causing a loss of bearing capacity or lateral stability or causing any other damage to these
buildings.  The emergency exit stairwells for the Marriott Crystal Gateway Hotel will need to be
reconfigured to match the new sidewalk elevations.  Additional retaining walls in front of the
buildings or architectural façade work may also be required.

The At-Grade Concept also involves the removal of existing soils and pavement in the project
area.  The roadway will be lowered by approximately 20 feet in certain areas of the corridor.
On-site disposal of excess soils does not appear to be practical within the project area, so an
alternative disposal site needs to be identified and permitted for excess material.  Care will need
to be exercised to monitor and mitigate vibrations and control groundwater during construction.

New pavement for Route 1 will be constructed as part of the At-Grade Concept.  The new
pavement will be designed for the anticipated traffic loads and patterns.  The existing pavements
for 20th Street S, 18th Street S, and 15th Street S will be overlaid and retained to the maximum
extent practicable, with replacements and pavement widening where needed.

Anticipated Sequence of Construction
The At-Grade Concept appears to be constructable while maintaining pedestrian, bicycle, transit
and vehicular traffic patterns using a construction approach that involves six major phases of
construction.  Some sub-phases of work are also likely within the major construction phases.

Safely maintaining existing travel patterns during construction is critical to the success of the
project.  The construction phases were developed in a manner that preserves as much of the
existing travel network as practicable during construction.  Where vehicular movements and
sidewalks need to be closed or relocated during construction for the safety of the workers and the
general public, the construction approach minimizes the duration of the closure and the overall
impact of the closure on the transportation network in the Crystal City area. Minor disruptions
(such as a sidewalk detour to the opposite side of the street, closure of a turn lane, temporary bus
stop relocation, street detour for a short period of time, etc.) are likely within each phase of
construction.
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The only anticipated major long-term detour is the existing sidewalk along the west side of Route
1 between 20th Street S and 15th Street S (adjacent to Pentagon City Apartments, Marriott Crystal
Gateway Hotel, Westin Hotel, and Consumer Technology Association), which will be closed to
pedestrians for the duration of construction.  The existing sidewalk network along S Eads Street
and S Bell Street provide an adequate and calmer alternative for pedestrians during construction.
This segment of sidewalk will be closed from Phase 1 through to Phase 6.

Sequence of Construction Phase 1
Phase 1 primarily consists of pre-work for traffic shifts in later phases of construction.

In Phase 1, the sidewalk and street lighting along Route 1 will be closed and removed between
20th Street S and 18th Street S.  The median between northbound and southbound traffic will be
removed in certain sections as well.  These areas will be paved temporarily to allow for traffic
shifts in the future phases.

Sequence of Construction Phase 2
Phase 2 primarily consists of excavation and temporary paving along the former S Clark Street
corridor.

Prior to starting this Phase, vehicular traffic on Route 1 will be shifted into the Phase 2 traffic
pattern.  Additionally, the bus stops along 18th Street S will be relocated temporarily.  There
appears to be space along S Bell Street to accommodate this relocation, but final placement of
the bus stops will be coordinated with the transit operators prior to construction.
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During this Phase, 18th Street S will be paved to its final elevations while maintaining traffic
through the work zone.  Where sidewalks and accessibility ramps need to be reconstructed,
sidewalks will be detoured to the opposite side of the street.  At no time will sidewalks on both
sides of the street be closed at the same time.

Construction will involve excavation and installation of temporary walls to lower the S Clark Street
corridor down to the approximate final grade of Route 1.  Permanent retaining walls and/or façade
work will take place during this Phase for the Marriott Crystal City Hotel and 1800 S Bell Street.
Temporary pavement and barriers will be constructed to facilitate traffic shifts in the next Phase
of construction.

Sequence of Construction Phase 3
Phase 3 primarily consists of excavation and permanent construction along the southbound side
of the Route 1 corridor.

Prior to starting this Phase, vehicular traffic on Route 1 will be shifted onto the temporary
pavement (northbound traffic) and the existing pavement to remain during this phase (southbound
traffic). Signing and striping will be reconfigured to align with the new traffic patterns.  No left turns
will be permitted at the intersection of Route 1 and 18 th Street S or from southbound Route 1 onto
20th Street S during this Phase.

During this Phase, the southbound side of the Route 1 bridges over 18 th Street S and 15th Street
S will be demolished. Analysis of the structures will be required for all stages of demolition.  Short-
term closures of these streets will be necessary during demolition activities.  Only one street at a
time will be closed, and the overhead demolition activities will be expeditated to minimize the
travel disruptions along 18th Street S and 15th Street S.

Additionally, excavation and temporary walls will be constructed to lower the southbound Route
1 pavement to final grade.  Utilities will be relocated during this Phase.  Retaining walls and/or
façade work next to the Consumer Technology Association, Westin Hotel, Marriott Crystal
Gateway Hotel, and Pentagon City Apartments will take place during this Phase.  The emergency
exit stairwells for the Marriott Crystal Gateway Hotel will be reconstructed to match the sidewalk
elevations.
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Sequence of Construction Phase 4
Phase 4 is primarily an extension of Phase 3, with a traffic shift of the southbound Route 1
off-ramp to 15th Street S.

Prior to starting this Phase, southbound off-ramp vehicular traffic will be shifted onto the new
Route 1 pavement.  Left turn prohibitions at Route 1 and 18 th Street S and southbound Route 1
and 20th Street S will be maintained.

During this Phase, the Phase 3 construction works between 20 th Street S and 15th Street S can
continue.  North of 15th Street S, the existing off-ramp and retaining wall adjacent to the Americana
Hotel will be reconstructed to final configurations.  The median of 15 th Street S between Route 1
and S Eads Street will be reconfigured.

Sequence of Construction Phase 5
Phase 5 primarily consists of excavation and permanent construction along the northbound side
of the Route 1 corridor.

Prior to starting this Phase, southbound Route 1 vehicular traffic will be shifted onto the at-grade
Route 1 pavement.  Left turn prohibitions at Route 1 and 18 th Street S and southbound Route 1
and 20th Street S will be maintained.  The sidewalk along southbound Route 1 from 18 th Street S
to 12th Street S can be opened for pedestrian traffic.
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During this Phase, the remainder of the bridges over 18 th Street S and 15th Street  S  will  be
demolished and removed. Analysis of the structures will be required for all stages of demolition.
Similar to Phase 3, only one street at a time will be closed and detoured during expeditated
demolition activities.

The remainder of the raised Route 1 fill and pavement will be removed and excavated down to
final grade.  The medians and southbound pavement will be constructed.  Utilities will be relocated
during this Phase.

Sequence of Construction Phase 6
Phase 6 primarily consists of final permanent construction along the Route 1 corridor.

Prior to starting this Phase, vehicular traffic will be shifted onto the final traffic configuration.
During this Phase, sidewalk and median construction will occur along Route 1 south of 18 th Street
S, along 15th Street S, and along Route 1 between 15th Street S and 12th Street S.  Relocation of
utilities and construction final pavement surface will be finished.  Temporary pavement along the
S Clark Street corridor will be removed and the area vegetated.  Final signal equipment at 15 th

Street S and Route 1 will be installed.
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Sector Plan Concept
Proposed Bridges, Retaining Walls, and Geotechnical Conditions
The Sector Plan Concept involves the replacement of the existing Route 1 bridges over 18th Street
S and 15th Street S.  These existing two-span crossings will be replaced with single span bridges.
Portions of retaining walls and abutments within the vicinity of these bridges will also be removed
under this Concept, although additional study is needed to determine if certain portions can
remain.

Proposed Bridge over 18th Street S
Vertical clearance beneath the bridge will need to be addressed if the two-span bridge is
converted to a single-span structure by adjusting the Route 1 profile. The estimated proposed
superstructure depth for a single-span replacement structure is 78 inches. This estimated depth
is based on AASHTO minimum steel beam and superstructure depths, including an additional 6
inches for haunch thickness, roadway superelevation, and other incidentals. This replacement
depth is significantly more than the estimated current superstructure depth of 47 inches.

The vertical clearance issues associated with the increase in superstructure depth are
compounded by the noncompliant existing vertical clearance. The current minimum vertical
clearance, according to the inspection report, is 14 feet and 4 inches, which is less than the current
desirable standard of 16 feet and 6 inches. The roadway profile will need to be raised to address
the vertical clearance, though the amount of profile adjustment required will depend on the
tolerance for design variance from the current standard. Vertical clearance below 16 feet and 6
inches requires a VDOT Design Waiver; vertical clearance below 14 feet requires a VDOT Design
Exception.

Table 2 – Bridge over 18th Street S Vertical Clearance Alternatives
To meet vertical clearance requirements for various scenarios, the profile will need to be adjusted such that the

profile at the controlling point near the south abutment is raised by the amounts listed below.

Bridge Alternative 16’-6” Minimum
Vertical Clearance

Maintain 14’-4” Minimum
Vertical Clearance

14’-0” Minimum Vertical
Clearance

New Single Span Bridge
(78” depth) 4.75 ft 2.58 ft 2.25 ft

It is possible that the existing abutments could be reused for this bridge. This would help to reduce
the complications of foundation work around the Metro station and tunnel. There are many factors
such as geometrics, existing structure capacity, existing structure condition, geotechnical capacity
etc. that would need to be explored further before this approach is adopted. Strengthening of the
existing foundation elements may be required for the new traffic conditions, new design, and to
meet the current bridge design standards applicable for the project area.

Furthermore, the existing bridge is composed of two independent parallel bridges with abutments
consisting of wrap-around concrete retaining walls that retain the approach embankment fills. The
foundation information for these concrete walls is not available. If the concrete walls remain in
place, the structural and geotechnical stability of the walls should be evaluated for the planned
improvements.
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Proposed Bridge over 15th Street S
Vertical clearance beneath the bridge will need to be addressed if the two-span bridge is
converted to a single-span structure by adjusting the Route 1 profile. The estimated proposed
superstructure depth for a single-span replacement structure is 95 inches. This estimated depth
is based on AASHTO minimum steel beam and superstructure depths, including an additional 6
inches for haunch thickness, roadway superelevation, and other incidentals. This is significantly
more than the estimated current superstructure depth of 41 inches.

The vertical clearance issues associated with the increase in superstructure depth are
compounded by the noncompliant existing vertical clearance. The current minimum vertical
clearance, according to the inspection report, is 16 feet and 3 inches, which is less than the current
desirable standard of 16 feet and 6 inches. The roadway profile will need to be raised to address
the vertical clearance, though the amount of profile adjustment required will depend on the
tolerance for design variance from the current standard. Vertical clearance below 16 feet and 6
inches requires a VDOT Design Waiver; vertical clearance below 14 feet requires a VDOT Design
Exception.

Table 3 – Bridge over 15th Street S Vertical Clearance Alternatives
To meet vertical clearance requirements for various scenarios, the profile will need to be adjusted such that the
profile at the controlling point near the north abutment is raised by the amounts listed below.

Bridge Alternative 16’-6” Minimum Vertical
Clearance

Maintain 16’-3” Minimum
Vertical Clearance

14’-0” Minimum
Vertical Clearance

New Single Span Bridge
(95” depth) 4.75 ft 4.5 ft 2.25 ft

Proposed Retaining Walls and Geotechnical Conditions
Additional analysis will be required for removing the abutments, retaining walls, and fill adjacent
to the existing buildings along Route 1.  Retained fill is in place against the first-floor walls at the
Marriott Crystal Gateway Hotel, the Westin Hotel, and 1800 S Bell Street and an investigation will
need to be performed to avoid overloading the building foundations with placement of additional
fill.  Any demolition or excavation activities at these locations must be undertaken with care to
avoid impact to the building foundations and causing a loss of bearing capacity or lateral stability
or causing any other damage to these buildings.  The emergency exit stairwells for the Marriott
Crystal Gateway Hotel will need to be reconfigured to match the new sidewalk elevations. Existing
building exits may need to be reconfigured to match the proposed concept.  Additional retaining
walls in front of the buildings or architectural façade work may also be required.

The Sector Plan Concept also involves the removal of existing soils and pavement in the project
area.  The roadway will be raised by approximately 5 to 25 feet in certain areas of the corridor,
with the new retaining walls needed near 15th Street S to support the new interchange
configuration.  Import of borrow material may be necessary due to the anticipated construction
phasing.  On-site disposal of excess soils does not appear to be practical within the project area,
so an alternative disposal site needs to be identified and permitted for excess material.

New pavement for Route 1 will be constructed as part of the Sector Plan Concept.  The new
pavement will be designed for the anticipated traffic loads and patterns.  The existing pavements
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for 20th Street S, 18th Street S, and 15th Street S will be overlaid and retained to the maximum
extent practicable, with replacements and pavement widening where needed.

Anticipated Sequence of Construction
The Sector Plan Concept appears to be constructable while maintaining vehicular, pedestrian,
bicycle, and transit traffic patterns using a construction approach that involves six major phases
of construction.  Some sub-phases of work are also likely within the major construction phases.

Safely maintaining existing travel patterns during construction is critical to the success of the
project.  This includes maintaining all travel modes, including pedestrians, bicycles, transit, and
vehicles traversing the project area.  The construction phases were developed in a manner that
preserves as much of the existing travel network as practicable during construction.  Where
vehicular movements and sidewalks need to be closed or relocated during construction for the
safety of the workers and the general public, the construction approach minimizes the duration of
the closure and the overall impact of the closure on the transportation network in the Crystal City
area. Minor disruptions (such as a sidewalk detour to the opposite side of the street, closure of a
turn lane, temporary bus stop relocation, street detour for a short period of time, etc.) are likely
within each phase of construction.

The only major long-term detour is the existing sidewalk along the west side of Route 1 between
20th Street S and 15th Street S (adjacent to Pentagon City Apartments, Marriott Crystal Gateway
Hotel, Westin Hotel, and Consumer Technology Association) will be closed to pedestrians for the
duration of construction.  The existing sidewalk network along S Eads Street and S Bell Street
provide an adequate and calmer alternative for pedestrians during construction.  This segment of
sidewalk will be closed from Phase 1 through to Phase 6.

Sequence of Construction Phase 1
Phase 1 primarily consists of pre-work for traffic shifts in later phases of construction.

In Phase 1, the sidewalk and street lighting along Route 1 will be closed and removed between
20th Street S and 18th Street S.  The median between northbound and southbound traffic will be
removed as well.  These areas will be paved temporarily to allow for traffic shifts in the future
phases. The northbound and southbound ramps will be temporarily widened during this phase.
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Sequence of Construction Phase 2
Phase 2 primarily consists of constructing the new Route 1 northbound bridges over 18 th Street
S and 15th Street S.

Prior to starting this Phase, shift vehicular traffic on Route 1 into the Phase 2 traffic pattern.
Maintain northbound off-ramp traffic by shifting traffic onto temporary pavement as the roadway
is built up to final grade.

During this Phase, the northbound side of the Route 1 bridges over 18 th Street S and 15th Street
S will be demolished and rebuilt.  Analysis of the structures will be required for all stages of
demolition and erection. Short-term closures of these streets will be necessary during demolition
and girder erection activities.  Only one street at a time will be closed, and the overhead work
activities will be expeditated to minimize the travel disruptions along 18 th Street S and 15th Street
S.

Construction will involve excavation and installation of temporary walls to retain the final grade of
Route 1 northbound.  Permanent retaining walls and/or façade work will take place during this
Phase for the Marriott Crystal City Hotel and 1800 S Bell Street.  Utilities will be relocated to the
new bridge structures

Sequence of Construction Phase 3
Phase 3 primarily consists of excavation and temporary ramp construction along the southbound
side of the Route 1 and 15th Street S interchange.  Median bridge work over 18 th Street S will also
take place during this phase.
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Prior to starting this Phase, shift vehicular traffic on Route 1 onto the final grade pavement
(northbound traffic) and the existing pavement to remain during this phase (southbound traffic).
Restripe and reconfigure signage to align with the new traffic patterns.

During this Phase, the median of the Route 1 bridge over 18 th Street S will be demolished and
replaced and the southbound side of Route 1 bridge over 15 th Street S will be demolished.
Analysis of the structures will be required for all stages of demolition and erection. Short-term
closures of these streets will be necessary during demolition and girder erection activities.  Only
one street at a time will be closed, and the overhead demolition activities will be expeditated to
minimize the travel disruptions along 18th Street S and 15th Street S.

Additionally, excavation and temporary walls will be constructed to lower the southbound Route
1 ramps to approximately final grade.  Temporary ramp pavement will be constructed to facilitate
traffic shifts in the next Phase.

Sequence of Construction Phase 4
Phase 4 primarily consists of constructing the southbound Route 1 bridges over 18 th Street S and
15th Street S.

Prior to starting this Phase, shift southbound ramp vehicular traffic onto the temporary pavement.
Detour left turns prohibitions at southbound Route 1 ramps and 15 th Street S.

During this Phase, the southbound side of the Route 1 bridge over 18 th Street S will be demolished
and replaced and the Route 1 southbound bridge over 15 th Street S will be constructed. Analysis
of the structures will be required for all stages of demolition and erection. Similar to Phase 3,
short-term closures of these streets will be necessary during demolition and girder erection
activities.  Only one street at a time will be closed, and the overhead demolition activities will be
expeditated to minimize the travel disruptions along 18th Street S and 15th Street S.

Additionally, construction will include the sidewalk and pavement along Route 1 southbound from
20th Street S to 12th Street S.  Utilities will be relocated during this Phase.  Retaining walls and/or
façade work next to the Consumer Technology Association, Westin Hotel, Marriott Crystal



Virginia Department of Transportation | US Route 1 Multimodal Corridor Study
Sector Plan Concept

DRAFT

2650 Park Tower Drive Suite 400 Vienna, VA  22180-7306
(571) 327-5800

hdrinc.com

16 DRAFT

Gateway Hotel, and Pentagon City Apartments will take place during this Phase.  The emergency
exit stairwells for the Marriott Crystal Gateway Hotel will be reconstructed to match the sidewalk
elevations.

Sequence of Construction Phase 5
Phase 5 primarily consists of permanent construction of the Route 1 ramps to and from 15 th Street
S.

Prior to starting this Phase, shift southbound Route 1 vehicular traffic onto the final grade Route
1 pavement.  Close and detour the 15th Street S to Route 1 southbound vehicular traffic.  Maintain
the left turn prohibitions at Route 1 southbound and 15th Street S.

During this Phase, the remainder of the bridge over 15 th Street S will be demolished and removed.
Analysis of the structure will be required for all stages of demolition. Similar to Phases 3 and 4,
18th Street S will remain open when 15 th Street S is closed and detoured during expeditated
demolition activities.

The remainder of the permanent retaining walls and pavement will be constructed.  Utilities will
be relocated during this Phase.  Final signal equipment at 15 th Street S and Route 1 will be
installed.

Sequence of Construction Phase 6
Phase 6 primarily consists of final permanent construction along the Route 1 corridor.
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Prior to starting this Phase, shift vehicular traffic onto the final traffic configuration.  During this
Phase, complete sidewalk, stairs, ramps, and elevator construction along Route 1.  Remove
excess pavement and temporary walls.  Finish relocation of utilities and construct final pavement
surface.
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Memo
Date: Wednesday, November 11, 2020

Project: Route 1 Multimodal Improvements – VDOT Northern Virginia District

To: R. John Martin, P.E., Kimley-Horn

From: Sunil Malla, PE; J. Michael Hall, PE

Subject: Existing Conditions Memo - Geotechnical

1.0 Project Information and Scope
This project consists of multimodal improvements along the Route 1 corridor between 12th Street at the 
north end and 23rd Street at the south end in Crystal City, Arlington, Virginia. The concept design project 
area is shown in Attachment 1. Within the project area, Route 1 consists of grade-separated intersections 
at 12th Street, 15th Street and 18th Street, and at-grade intersections at 20th Street and 23rd Street.

Multimodal transportation demand has been increasing due to the arrival of the Amazon US Headquarters 
(HQ2) and other on-going developments in the Crystal City/ Pentagon City area. The purpose of this project 
is to provide better multimodal connectivity and accommodation along and across Route 1 to meet the 
changing transportation needs of this growing urban activity center.

The Kimley-Horn kickoff meeting presentation slides dated July 29, 2020 illustrate the improvement plans, 
including the reconfiguration of the Route1 intersection at 20th Street and relocation of S. Clark and Bell 
Streets. The Google Earth imagery no longer shows S. Clark Street, and the S. Clark Street bridge over 
18th Street has already been removed.

As a part of Phase I – Multimodal Transportation Analysis/ Feasibility Study, the objectives of this memo 
are to collect and review the available data and to discuss the expected subsurface conditions at the existing 
structures, pavements and embankment slopes along Route 1.

2.0 Available Data
As-built drawings for the existing features within the project area are not available at this time. Therefore, 
HDR predominantly used Google Earth imagery to identify existing major features along the project corridor 
that need to be considered for geotechnical analysis. To get a better understanding of the project features, 
HDR also reviewed boring location plans, wall elevation drawings, and boring logs obtained from VDOT. 
The boring location plans and wall elevation drawings are included in Attachment 2 and the boring logs in 
Attachment 3. A geology map showing the prominent geologic formations within the project area is also 
included in Attachment 3. 

It should be noted that the information obtained from VDOT is dated September 5, 1985, and some of the 
features shown on the location plans no longer exist (e.g., S. Clark Street bridge over 18th Street and 
Retaining Walls 4, 10 and 11 along S. Clark Street). Attachment 2 is included with this memo to show the 
locations of the existing soil borings and to provide the locations of some of the existing retaining walls and 
bridges. 
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HDR also reviewed Mechanically-Stabilized Earth (MSE) wall typical section and elevation drawings of 
Retaining Walls 3, 5, 6, 7, 8, and 9, and they are included in Attachment 4. Two sets of drawings for each 
MSE wall were obtained from VDOT, one dated October 12, 1985 prepared by The Reinforced Earth 
Company (RECo) and the other dated August 15, 1985 prepared by VSL Corporation. It is our 
understanding that the contractor was permitted to select either of these two walls systems, and based on 
Google Earth imagery and MSE wall panel drawings shown in Attachment 4, the existing MSE walls appear 
to have been constructed using RECo’s design.  

3.0 Subsurface Summary
The following sections provide information on project area geology and a summary of the 1985 subsurface 
explorations completed at the project site. Specific observations, remarks, and comments are reflected on 
the boring logs provided in Attachment 3.

3.1 Project Area Geology
A geology map of the project area is included in Attachment 3. The project site is located near the eastern 
edge of the Coastal Plain Physiographic Province. The Coastal Plain Province consists of eastward-
thickening wedge of unconsolidated river/deltaic and marine sediments. The interbedding of fine- and 
coarse-grained sediments is complex due to irregular deltaic and alluvial deposition, as well as cyclic marine 
deposition associated with transgressions and regressions of the sea. Strata unconformities (gaps in the 
geologic record) due to periods of erosion and regional faulting are common within the area. As a result, 
strata composition and thicknesses can vary greatly over short horizontal or vertical distances. 

Artificial fill soils (af) are present throughout the project associated with the original construction of the 
roadway. The fill soils support the existing roadway grades where grade separations exist. 

The area along Route 1 between 12th Street and 15th Street is underlain by Alluvial deposits (Qal). These 
soils often indicate a buried channel typically having a high groundwater table, weak soils, and occasionally 
iron oxide-cemented gravel. Sediments are well to poorly sorted with micaceous silt and sand.

The area between 15th Street and 23rd Street is underlain by Lowland Terrace deposits (Qt1 and Qt2). 
These deposits consist of gravel, sand, silt, and clay, and are present throughout the project site. The sands 
are gray, gray brown, and orange, fine to coarse-grained, poorly sorted, and commonly thick bedded. These 
estuarine deposits are related to sea level change during the ice ages while the uppermost deposits are 
river deltas and terraces. Drainage of these soils is typically poor, and water is commonly found at the 
surface because of low relief and proximity to the water table.

The area underlain by Potomac formation (Kpu) is located near the southern end of the project corridor and  
consists of sands, silts and clays. The quartzo-feldspathic sands are light gray to pinkish and greenish gray, 
fine to coarse-grained, poorly sorted, and commonly thick bedded. The sands are interbedded with gray to 
green, massive to thick-bedded clay and silt that is commonly mottled red or reddish brown. Low to highly 
plastic silts and clays of variable thicknesses underlie surface silts, sands, and gravels. The soils of the 
Potomac Formation occur on side slopes and hilltops, and within the older or buried floodplains of the 
Coastal Plain Physiographic Province. For the site area, this formation deposited mainly in fluvial-deltaic 
environments with thin glauconitic sands of shallow-shelf origin. The thickness ranges from feather-edge at 
western limit of outcrop to more than 3,500 feet in the subsurface of the outermost, eastern Coastal Plain.

The high-plasticity silt and clay deposits of the Potomac Formation (also referred to as marine clays or 
Potomac clays) are highly fractured and broken and contain fissures and discontinuities. They are 
considered “unsuitable” and are known locally to be problematic, specifically with regards to slope stability 
and volumetric changes with moisture variation (shrinking and swelling). High-plasticity Potomac formation 
clays can present stability issues over extended periods of time due to the potential for softening and 
weakening along the existing fissures in the clay, resulting from exposure of the fissures to disturbance and 
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water from construction activities. The clays often exhibit slickensides (previously sheared surfaces 
characterized by residual shear strengths) along the fissures and discontinuities that may impact their 
overall stability.

3.2 Subsurface Soil
Subsurface conditions vary along Route 1 and consist of sands, gravels, silts, and clays. HDR typically 
observed two strata throughout the alignment. 

HDR observed Stratum I (Fill Soils) in majority of the borings included in this memo. Stratum I ranged in 
thickness from approximately 2 feet to 12 feet. Stratum I consists primarily of sands and sandy silts; 
however, gravels, silts, and clays  were present to a lesser extent. The fill layer near the surface along 
Route 1 NB between 12th Street and 18th Street contains glass, wood, brick and concrete fragments and 
other debris 

Stratum II (Native Coastal Plain Soils - Interbedded Sands and Clays) was observed below Stratum I, where 
present, and ranged in thickness from approximately 2 feet to 55 feet within the test boring depths. Stratum 
II soils consist of interbedded sands and clays; however, gravels and silts were present to a lesser extent. 

Up to 8 feet of organic silt was identified near the surface, and soils mixed with organic matter to a depth 
of 15 feet were observed in the area between 12th Street and 15th Street along Route 1 SB within the alluvial 
deposits.

3.3 Subsurface Water
Subsurface water was observed in 17 of the borings as shown in Table 1. The water was observed at 
depths ranging from approximately 0 to 40.5 feet below ground surface. Refer to Table 1 and the exploration 
logs in Attachment 3 for specific observations of subsurface water at the exploration locations. Note that 
subsurface water levels tend to fluctuate due to precipitation, season, temperature, site grading, and other 
factors that may be different from those prevailing at the time of subsurface explorations.
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Table 1. Summary of Subsurface Water Observations 

1985 
Borings

Boring 
Station

Boring Surface 
Elevation (ft)

Approximate Subsurface 
Water Depth (ft)

Approximate Subsurface 
Water Elevation (ft)

1 171+76 46.5 30.5 16

22 114+00 32.7 28.2 4.5

W–2 144+00 41.5 35.0 6.5

W-3 145+25 40.3 34.0 6.3

W-16 164+23 48.4 30.0 18.4

W-4-1 166+20 47.9 15.3 32.6

W6-2 169+00 46.2 31.5 14.7

W7-4 176+00 31.1 0 31.1

W7-3 183+00 34 17 17

W8-1 173+00 44.5 25.5 19

W8-2 174+00 40.5 40.5 0

W9-2 176+30 37.6 40.5 -2.9

W9-3 177+14 36.5 20.5 16

W-30 178+00 35.3 16 19.3

W-31 179+50 34.4 15 19.4

W-32 180+50 32.4 10 22.4

W9-7 181+00 32.4 15.5 17.4
.

4.0 Existing Features 
4.1 Bridges
The project corridor consists of three bridges along Route 1 over 12th Street, 15th Street and 18th Street. 
Bridge plans are not available at this time; therefore, there is no information about the bridge foundations. 
The load-carrying capacity and structural integrity of the existing foundations will need to be evaluated for 
the new construction to determine whether the bridge must be replaced or can remain in place. 
Strengthening of the existing foundation elements may be required for the new traffic conditions, new design 
life, and the current bridge design standards applicable for the project area.

Route 1 Bridge over 12th Street
This bridge is a single-span steel structure that carries both northbound (NB) and southbound (SB) traffic.  
The structure is composed of two independent bridges with abutments consisting of wrap-around concrete 
retaining walls that retain the approach embankments fills. The nearest 1985 borings for this bridge are W-
32-71 and W-9-7. 
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Route 1 Bridge over 15th Street
This bridge is a two-span steel structure that carries both NB and SB traffic.  The structure is composed of 
two independent bridges with abutments and approach embankment fill slopes. The embankment slopes 
of the south abutments and west side of north abutment are retained by MSE retaining walls. The nearest 
1985 borings for the south abutment of this bridge are W5-2, W5-3 and W6-2 and for the north abutment 
are Borings 1, 16, W-8-1 and W-24-71. 

Route 1 Bridge over 18th Street
This is a two-span steel structure that carries both NB and SB traffic. The structure is composed of two 
independent bridges with abutments consisting of wrap-around concrete retaining walls that retain the 
approach embankments fills. The bridge abuts the Marriott Hotel building on the northwest side, the Westin 
Hotel building on the southwest side and 1800 S. Bell Street building on the southeast side. The nearest 
1985 borings for this bridge are Borings 12 and W-16-71. 

4.2 Retaining Walls 
As shown in Attachments 2 and 4 and observed from Google Earth imagery, the project area consists of 
MSE Retaining Walls 3, 5, 6, 7, 8, and 9. The project area also consists of concrete retaining walls as 
indicated in Section 4.1. Retaining Walls 1, 2, 12 and 13 shown in Attachment 2 are located outside of the 
project area, and Retaining Walls 4, 10 and 11 along S. Clark Street no longer exist. 

Retaining Wall 3
This is an MSE wall retaining the embankment fill of the S. Clark Street ramp (Ramp E). It abuts the east 
side wingwall near north abutment of the bridge over 18th Street. Although the S. Clark Street bridge has 
been removed, it is not known whether this wall will also be demolished or kept in place. If the wall remains 
in place, the geotechnical resistance of the wall foundation will have to be evaluated for the planned 
improvements.  

The 1985 borings located along this wall are Borings 12, 13 and W-16-71. Based on RECo’s drawing 
included in Attachment 4, the wall height varies from 2 to 22 feet with finished grade in front of the wall 
varying from Elevation 68 (EL68) to Elevation 50 (EL50). The wall starts at Ramp Station 10+00 and ends 
at Station 11+35. The 12-inch by 6-inch leveling pad elevation varies from EL65.72 to 48.5. The reinforced 
backfill behind the wall consists of granular fill material and 50 mm by 4 mm steel reinforcing strips. The 
length of reinforcing strips varies from 8 to 16 feet. 

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.

Retaining Wall 5
This is an MSE wall retaining the west side embankment slope at the south abutment of the bridge over 
15th Street along Ramp A, the on-ramp from 15th Street to Route 1 SB.  The 1985 borings located along 
this wall are Borings W5-1, W5-2, W5-3 and W-22-71. 

As shown in Attachments 2 and 4, the wall height varies from 3 to 10 feet with finished grade in front of the 
wall varying from EL64 to EL48. The wall starts at Wall Station 16+73.50 and ends at Station 19+41.83. 
The 12-inch by 6-inch leveling pad elevation varies from EL61.38 to EL46.62. The reinforced backfill behind 
the wall consists of granular fill material and 50 mm by 4 mm steel reinforcing strips. The length of 
reinforcing strips is 10 feet. The design bearing pressure for this wall is indicated to be 1.5 tons per square 
feet on the plan and elevation drawing included in Attachment 2.

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.
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Retaining Wall 6
This is an MSE wall retaining along the east side embankment slope at the south abutment of the bridge 
over 15th Street along Ramp C, the off-ramp from Route 1 NB to 15th Street. The 1985 borings located along 
this wall are Borings W6-2 and W-20-71. 

As shown in Attachments 2 and 4, the wall height varies from 3 to 9 feet with finished grade in front of the 
wall varying from EL57 to EL47. The wall starts at Wall Station 18+20.77 and ends at Station 20+39.34. 
The 12-inch by 6-inch leveling pad elevation varies from EL54.92 to EL45.08. The reinforced backfill behind 
the wall consists of granular fill material and 50 mm by 4 mm steel reinforcing strips. The length of 
reinforcing strips is 10 feet. The design bearing pressure for this wall is indicated to be 1.5 tons per square 
feet on the plan and elevation drawing included in Attachment 2. 

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.

Retaining Wall 7
This is an MSE wall that retains the embankment fill of Ramp B, the off-ramp from Route 1 SB to 15th Street. 
The 1985 borings located along this wall are Borings 2, 3, 4, 5, 6, and W7-4. 

As shown in Attachments 2 and 4, the wall height varies from 2 to 25 feet with finished grade in front of the 
wall varying from EL48 to EL30. The wall starts at Wall Station 22+50 and ends at Wall Station 180+90.56. 
The 12-inch by 6-inch leveling pad elevation varies from EL46.00 to EL27.55. The reinforced backfill for the 
wall consists of granular fill material and 50 mm by 4 mm steel reinforcing strips. The length of reinforcing 
strips varies from 8 to 18 feet. 

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.

Retaining Wall 8
This is an MSE wall retaining the west side embankment slope at the north abutment of the bridge over 15th 
Street along Ramp B, the off-ramp from Route 1 SB to 15th Street.  The 1985 borings located along this 
wall are Borings 1, W-8-1, W-8-2, W-24-71 and W-25-71. 

As shown in Attachments 2 and 4, the wall height varies from 3 to 9 feet with finished grade in front of the 
wall varying from EL55 to EL47. The wall starts at Wall Station 21+32.74 and ends at Station 23+81.02. 
The 12-inch by 6-inch leveling pad elevation varies from EL52.92 to EL45.54. The reinforced backfill for the 
wall consists of granular fill material and 10-foot long, 50 mm by 4 mm steel reinforcing strips. 

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.

Retaining Wall 9
This is an MSE wall that retains the embankment fill of Ramp D, the on-ramp from 15th Street to Route 1 
NB. The 1985 borings located along this wall are Borings 10, W-9-2, W-9-3, W-9-4, W-9-7, W-30-71, W-
31-71 and W-32-71. 

As shown in Attachments 2 and 4, the wall height varies from 8 to 27 feet with the finished grade in front of 
the wall varying from EL49 to EL31. The wall starts at Wall Station 25+10 and ends at Wall Station 
180+93.04. The 12-inch by 6-inch levelling pad elevation varies from EL42.04 to EL24.82. The reinforced 
backfill behind the wall consists of granular fill material and 50 mm by 4 mm steel reinforcing strips. The 
length of reinforcing strips varies from 10 to 20 feet. 

If the wall remains in place, the adequacy of wall bearing resistance and reinforcing strip condition may 
have to be evaluated for the planned improvements.
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Concrete Retaining Walls
The bridge abutments at 12th Street and 18th Street are composed of wrap-around concrete walls that retain 
the approach fills. The 1985 borings near these bridges have been discussed in Section 4.1.

At 12th Street Bridge
The concrete wingwalls at the north abutment of 12th Street bridge run along Route 1 keeping the roadway 
elevated over the surrounding ground until its junction with I-395. The west side concrete wingwall at the 
south abutment abuts Retaining Wall 7 and the east side wall abuts Retaining Wall 9. The foundation 
information for these concrete walls are not available.

At 18th Street Bridge
The concrete walls at north and south abutments of 18th Street bridge extend to the east where they also 
supported S. Clark Street bridge superstructure in the past. The east side wingwall of the north abutment 
abuts Retaining Wall 3, and the west side of the wrap-around wall abuts the Marriott Hotel building. The 
east side of the south abutment wall abuts 1800 S. Bell Street building, and the west side abuts the Westin 
Hotel building. The foundation information for these concrete walls is not available.

4.3 Embankment Slopes
The project corridor consists of four embankment slopes at the north and south abutments of the bridge 
over 15th Street.

West Side Slope at North Abutment of 15th Street Bridge
This embankment slope is supported by Retaining Wall 8. Based on Google Earth imagery, the maximum 
height of the embankment above the wall appears to be about 5 feet with 4 horizontal to 1 vertical (4H:1V) 
slope, approximately. The slope is currently well vegetated and appears to be in good condition.

East Side Slope at North Abutment of 15th Street Bridge
This embankment slope is not supported by a retaining wall, and Ramp D is located at the toe of this slope. 
Based on Google Earth imagery, the maximum height of the embankment above Ramp D street appears 
to be about 15 feet with 2.75H:1V slope, approximately. The slope is currently well vegetated and appears 
to be in good condition. If this slope remains unchanged, it may need to be evaluated for the planned 
improvements using the current design standard applicable for the project area.

West Side Slope at South Abutment of 15th Street Bridge
This embankment slope is supported by Retaining Wall 5. Based on Google Earth imagery, the maximum 
height of the embankment above the wall appears to be about 7 feet with 5H:1V slope, approximately. The 
slope is currently well vegetated and appears to be in good condition.

East Side Slope at South Abutment of 15th Street Bridge
This embankment slope is supported by Retaining Wall 6. Based on Google Earth imagery, the maximum 
height of the embankment above the wall appears to be about 7 feet with 5H:1V slope, approximately. The 
slope is currently well vegetated and appears to be in good condition.

4.4 Pavements and Minor Structures
The project corridor consists of asphalt concrete pavement along Route 1 NB and SB, associated ramps 
and side streets. Pavement thickness and roadway subgrade information are not available at this time. 
Based on Google Earth imagery, HDR identified minor pavement distresses such as longitudinal cracking 
and transverse cracking on the pavement surface. Although not identified in Google Earth, it is possible 
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that major distresses such as potholes and pavement rutting are also present within the project corridor. 
For assessing the adequacy of the existing pavement for the planned improvements, HDR recommends 
performing a pavement condition assessment and collecting pavement cores and possibly performing a 
ground penetrating radar (GPR) survey.  Overlaying the existing asphalt pavement or removal and 
replacement may be required for the new traffic conditions, new design life, and the current design standard 
applicable for the project area.

The project corridor also consists of minor structures such as drainage pipes, street pole lights, traffic signal 
lights and roadway sign poles. Information on these minor structures should also be collected as they may 
need to be relocated for the planned improvements. 

5.0 Additional Project Considerations
The Route 1 bridge over 18th Street abuts the Marriott Hotel building on the northwest side, the Westin 
Hotel building on the southwest side and 1800 S. Bell Street building on the southeast side. Retained fill is 
bearing against the first floor walls at these corners. It should be noted that any planned improvement 
activities at these corners can affect the building foundations. Care should be taken during excavation 
adjacent to existing foundations to avoid disturbing existing foundation bearing soils. Temporary shoring 
(sheet piling or other) may be required to support the excavation and minimize impacts to adjacent 
structures during construction.

The improvement activities can induce horizontal and vertical (settlement) ground movements. Settlement 
and vibration impacts on the existing bridge foundations, roadway surfaces, existing buildings, pipes and 
utilities may need to be evaluated. Minor structures such as drainage pipes, street pole lights, traffic signal 
lights and roadway sign poles may need to be relocated. We recommend performing a pre- and post-
condition survey of the existing structures along Route 1, including settlement monitoring, prior to the start 
of the construction.

The subsurface soils near the surface in the area of 12th Street and 15th Street consist of organic soils, soils 
mixed with organic matter and debris such as brick, concrete, glass and wood fragments. These unsuitable 
materials should be removed for the planned improvements.

Subsurface water was observed from EL31 to EL0 at the time of drilling. These water levels may vary at 
the time of construction depending on the season and precipitation. The near-surface soils are primarily 
sandy, and water infiltration rates should be expected to be high during construction. Subsurface water 
control procedures may need to be developed for the planned improvements.

All major project features including bridge foundations, wall foundations and embankment slopes should 
be evaluated to verify their adequacy for the planned improvements.

Attachments:
Attachment 1 Concept Design Project Area
Attachment 2 1985 Boring Location and Wall Location Plan and Elevation
Attachment 3 Project Area Geology and 1985 Boring Logs
Attachment 4 MSE Wall Typical Section and Elevation Drawings by The Reinforced Earth 

Company and VSL Corporation
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