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Dear Mr. Dresser:

ECS Mid-Atlantic, LLC (ECS) is pleased to present this Geotechnical Engineering Report for
the above-referenced project. This report represents a final report based on recently
developed plans and loads for the three bridges and the retaining walls for the project. The
work to complete the final engineering analyses has been provided in accordance with the
ECS’ proposal No. 44673 dated September 4, 2013 and the NTP issued by FCDOT dated
September 6, 2013. Subsequent explorations for various retaining walls and the sound wall
were authorized in September 2015.

Project information for Bridge B627 and associated retaining walls have been provided to us
by Athavale Lystad and Associates. Project information for Bridges B628 and B629 and
associated retaining walls have been provided by Johnson, Mirmiran and Thompson. Project
information for Scotts Run retaining walls have been provided by Fairfax County DOT.

This report is based on the final load information for the bridges and bridge and wall layout
plans. This report includes changes that reflect the combined VDOT review comments dated
March 2, 2016.

The recommendations presented in this report are based on the data collected by ECS for
this project. A few borings performed by others for the Express Lanes project were also
used in our analyses. Appendix A of this Geotechnical Engineering Report contains boring
location plans and estimated subsurface profiles. Appendices B and C present the results of
the field investigations and laboratory studies performed by ECS. Various calculations are
presented in Appendix D.

We appreciate the opportunity to be of service to you. If you have any questions with regard
to the information presented, or if we can be of further assistance to you during construction,
please do not hesitate to contact us. We look forward to working with you as your QA/QC
representative during construction.
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ECS MID-ATLANTIC, LLC

Michael A. Rayl, P.E. J. Christopher Giese, P.E.
Senior Engineer VP — Chief Engineer
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1.0 INTRODUCTION

The purpose of this investigation and preparation of the geotechnical report is to develop design
and construction recommendations for the Scotts Crossing Road Project (aka Jones Branch
Connector). The project will link Jones Branch Drive, which is located about 700 feet west of
the Capital Beltway, 1-495, to Dolley Madison Boulevard, which is located about 1,500 feet east
of 1-495. The project involves construction of roadways and three bridges; one over 1-495 SB
lanes, one over the Capital Beltway Express Lanes, and one over 1-495 NB.

The scope of the exploration performed for this investigation was developed by Fairfax County
with review by VDOT representatives. The scope development considered the proposed
design, available existing information, and site access conditions.

ECS previously provided a preliminary report for the project, dated August 19, 2014, that was
based on the 30 percent plans, dated January 11, 2013 and titled; Fairfax County Jones Branch
Connector, From: Jones Branch Drive To: Dolley Madison Boulevard (Route 123). The plans
included a subset of drawings, dated the same, and titled; Bridge and Retaining Wall Plans.

This final report is based on roadway plans titled Scotts Crossing Road (Route 8102), From
Jones Branch Drive (Route 5062), to: Dolley Madison Boulevard (Route) 123, dated September
21, 2015. Bridge structural and load information has been provided by two consultants currently
working on the project. The plan information received is piecemeal in hature and no updated
comprehensive plan set has been provided. Athavale Lystad and Associates provided
information for Bridge B627 and Johnson, Mirmiran and Thompson provided information for
Bridges B628 and B629.

This investigation was limited to bridges retaining walls, and roadways. The investigation of
culverts, stormwater, ponds, or other structures is not part of the scope of services requested.
The borings previously performed by ECS in 2013 for the preliminary geotechnical report were
used for the analyses of the bridges presented in this final report. . New borings were drilled in
2015 for the sound wall and four retaining walls that were added since the preliminary layout
was developed.
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2.0 PROJECT DESCRIPTION

A description of the project and the proposed construction is reviewed in the following
paragraphs. The review is presented by describing the project from its beginning at the west
end and continuing east to the project’s end. All station references are based on the proposed
center baseline, JBCON, unless otherwise noted. The proposed roadway connection Jones
Branch Drive is referred to herein as Jones Branch Connector up to the east side of 1-495 NB
and as Scotts Crossing Road ahead to the connection with Dolley Madison Boulevard.

2.1 Roadways and Bridges

Jones Branch Connector - Sta 18+22.00 to 22+48.00

The project begins at the east edge of the existing pavement of Jones Branch Drive. This
section involves construction of two EB lanes that will be separated from the existing WB lanes
by a new raised grassed median. Construction of the EB lanes will be near existing grade to
about Sta 19+50. Ahead, the right side widening will require removal of an existing tied back
wall that leads to an existing parking structure. The lower section of the existing tied back wall
will be replaced with a MSE Wall, RW-001.

New sidewalks will be constructed along both roadway directions. Slopes 4H to 1V will extend
up from the EB sidewalk edge to the existing parking garage wall. The existing WB lanes will be
widened slightly to accommodate a new right turn lane and the relocation of the sidewalk. This
will require minor cuts (< 8 feet high) and fills (< 10 feet high), both having 2H to 1V slopes.

Bridge B627 - Sta 22+48.00 to 25+12.00

Bridge B627 will carry Jones Branch Connector (JBCONN) over the Capital Beltway, 1-495 SB.
The new structure will carry three lanes in each direction. It will be a 264.0-foot long, two-span,
curved-girder structure. Bridge B627 involves construction of a three-lane structure for the
eastbound lanes and extension of existing Bridge B658 to the west to carry the two westbound
lanes. Both directions will carry a bike lane and sidewalk. A raised concrete median will
separate the travel directions. The extension of the westbound lanes is from Sta 22+48 to
about Sta 23+50. The new deck will tie into the existing deck of Bridge B658.

The site of the new bridge is currently occupied by an existing single-span, curved girder bridge
that crosses 1-495-SB and on-ramps to 1-495 SB from the EB Dulles Access and Toll Road
(DARWS and DTWS). The new bridge will result in widening the existing bridge and
lengthening it to the west by constructing a new span. The new span will cross future ramps
from Dulles Access Road (DARWS) and from Dulles Toll Road (DTCB).

The existing west abutment of the existing bridge (to be converted into Pier 1 of the new bridge)
consists of a continuous wall that is supported by drilled shafts. The top of the shaft elevation
(bottom of wall) elevation is +325.0 feet as noted on the as-built plans. The existing wall is
supported by 4.0-foot diameter shafts. The tip bearing elevations are not noted on the as-built
drawings, but the recommended tip elevation of ECS’s 2009 geotechnical report for this bridge
was about +287.0 feet. This abutment has wrap-around MSE-type wing walls that will be
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removed when the bridge is lengthened to the west. The new pier substructure will be
constructed in a similar manner by extending the existing abutment wall to the south and
supporting it with 4.0-foot diameter shafts as well. The bottom of new wall (pier cap) elevation
will be +325.5 feet.

The existing east abutment (new Abutment B) consists of a stub abutment supported by HP
12x53 piles. The pile layout consists of two rows of staggered piles. The stub abutment is
located behind and near the top of an MSE wall that has wrap around wingwalls. The piles
have cans within the MSE fill zone. The as-built drawings indicate that the bottom of abutment
elevation is +363.0 feet and the pile tip elevations are around +240.0 feet; however, the pile tip
elevation is not confirmed. The ECS report cited above recommended a tip elevation of about
+302.0 feet.

The new Abutment B extension will also have a bottom elevation of +363.0 feet and be
supported by two rows of steel piles. The new front wingwall for Abutment B, Wall RW-002, will
be stepped with the front bottom of wall varying from elevation +333.8 to +341.0 feet. The new
south wrap-around wall will taper with the height varying from about 33 feet to about 8 feet.

The new Abutment A substructure will be a stub-type structure that sits atop a grade beam
supported by two rows of 18-inch diameter augercast piles. The top of pile elevation will be
+341.5 feet. Abutment A will have short wrap-around walls that will be auger-cast pile
supported. The north and south halves of the abutment will be separated by an isolation joint
located between them.

The east side of the bridge crosses existing 1-495 SB and Ramp DTWS. Ramp DTWS will be
lowered in the future and a retaining wall will be required to separate the ramp from 1-495 SB.
The design of this wall is outside the scope of work for this report. It will be necessary to
excavate below existing grade to construct future Ramps DARWS and DTCB. Retaining walls
will be required along both sides of Ramp DARWS to support these future ramps. The design
of these walls is outside the scope of this report.

Jones Branch Connector - Sta 25+12.00 to 27+57.06

The section crosses a raised embankment that currently provides access from Jones Branch
Connector to the SB Express Lanes. Each direction will have two travel lanes plus a sidewalk.
The right side of the widened lane will be supported by the south bend of the Wall RW-002. A
raised grassed median will separate the EB and WB directions.

Bridge B628 - Sta 27+57.06 to 28+87.06

Bridge B68 will carry Jones Branch Connector (JBCONN) over Express Lanes SB and Ramp
DTWSH (from Dulles Toll Road WB to SB Express (HOT)). This structure involves widening the
existing bridge at this location on the south side. The south side of the existing bridge will tie
into the new deck of the widened bridge. The widened bridge will carry two lanes in each
direction plus turn lanes. The existing bridge currently carries a single EB lane from Jones
Branch Connector to the Express Lanes SB and two WB lanes from Express Lanes SB to Jones

Branch Connector.
F
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The widened bridge will have two left turn lanes located on the EB side and one left turn lane
located on the EB side. The travel directions will be separated by a raised concrete median. It
will be a 130-foot long, single-span, skewed, straight-girder structure.

Both abutments will be integral type abutments located behind a MSE wall. Each abutment will
be supported by a single row of HP 12x53 steel piles. The planned bottoms of abutment
elevations are +364.6 and +363.4 feet at the tie-ins of Abutment A and B, respectively. The
planned bottoms of abutment elevations are +362.7 and +361.8 feet at the south ends of
Abutments A and B, respectively.

Wall RW-003 will be constructed in front of Abutment A. The north end will connect to existing
Wall 7TRW-62. The south end will have a short wrap-around end wall. The planned front side
top of coping is +364.8 to +366.6 feet and the bottom of wall is elevation +346.0 feet.

Wall RW-004 will be constructed in front of Abutment B. The north end will connect to existing
Wall 7TRW-64A. The south end will have a short wrap-around end wall. The planned front side
top of coping is +365.4 to +363.8 feet and the bottom of wall is elevation +355.5.0 to +340.0 feet
on the front side

Jones Branch Connector — 28+87.06 to 30+01.25

The section crosses a raised embankment that currently provides exit points form the NB and
SB Express Lanes to Jones Branch Connector. This section will add two turn lanes and two
through lanes in the EB direction. Minor filling will be required and it will be retained by the north
and south wing walls of Bridges B628 and B229. Fill will be placed to the east of the existing
MSE wall supporting the ramp form the NB express lanes, Ramp JBSEW, up to the west
abutment of Bridge B629.

Bridge B629 - Sta 301+25 to 34+04.16

Bridge B629 will carry Jones Branch Connector (JBCONN) over the NB Express Lanes (NBH),
ramp from NB Express Lanes to Dulles Toll Road WB (DTSWH), Capital Beltway 1-495 NB, and
Capital One service road. The new structure will carry three lanes in each direction with a right
turn lane in the WB direction. It will be a 398.6-foot long, three-span, curved-girder structure.

Abutment A is located at the west end of the bridge and sits about 20 feet in front of and existing
wall supporting a ramp to NB Express Lanes. Pier 1 is located in the narrow, grass-covered
area between the guardrails lining the right and left shoulders of Ramp DTSWH and 1-95 NB,
respectively. Pier 2 is located east of the existing sound wall that parallels the right side of 1-495
NB. This area is a mound that this is covered with grass and brush. Abutment B is located at
the east end of the bridge and sits in the middle of the cul-de-sac located at the west end of Old
Spring House Road.

Abutment A is located behind MSE Wall RW-005. The abutment will be supported by a single
row of drilled shafts. The bottom of abutment elevations are 362.6 and 361 feet, north and
south ends respectively. Piers 1 and 2 consist of a concrete bent supported by columns atop
drilled shafts. The Pier 1 top of shaft elevations vary from 341.9 to 344.0 feet, north and south
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ends respectively. The Pier 2 top of shaft elevations vary from 341.0 to 340.8 feet, north and
south ends respectively. Abutment B is located behind MSE Wall RW-006. The abutment will
be supported by a single row of drilled shafts. The bottom of abutment elevations are 347.3 and
345.5 feet, north and south ends respectively.

The existing sound wall located to the right of 1-495 NB diverges from being parallel with 1-495 to
take advantage of a mound in order to reduce wall height. The wall will be removed in the
diverged alignment area to accommodate Bridge B629. A new sound wall, SW-011, will be
constructed parallel to 1-95 along the chord line of the existing wall.

Scotts Crossing Road - Sta 34+04.16 to Sta 37+25

This section is a raised grade section between the two wing walls of Wall RW-006. This section
will be constructed along the existing alignment of Old Springhouse Road and will cross the
southern end of Spring Gate, part of Capital One Drive and a parking lot located at the north
end of a soccer field. The travel directions are separated by a raised grassed median. Each
travel direction will have two through lanes and the EB lanes will have two turn lanes. Sidewalks
will be provided along each side.

Scotts Crossing Road - Sta 37+25 to 38+25

This section will be an at-grade intersection. A short extension on the north will be provided to
the Gates of McLean, an existing condominium complex. The south side of the intersection will
connect with the new relocated two-lane Capital One Drive.

Scotts Crossing Road - Sta 38+25 to 41+75

This section will be a near at-grade section; however, fill will be required to develop the south
side of the roadway. A MSE type wall, Wall RW-007, is planned from about Sta 38+66 to about
Sta 41+16 along the EB shoulder.

Scotts Crossing Road - Sta 41+75 to 42+75

This section will be an at-grade intersection with Old Springhouse Road to the south.

Scotts Crossing Road Sta 42+75 to Sta 47+18.89

This section continues along the alignment of existing Old Springhouse Road to its termination
at the existing west pavement edge of Dolley Madison Boulevard. The travel directions will be
separated by a raised grassed median. Minor amounts of fill will be added to raise the pavement
grade. About 10 feet of fill, placed on a 2H to 1V slope, will be required along the south side of
the roadway. An at-grade tie-in to an apartment complex parking lot will be provided at Sta
43+95 in the westbound direction.

Existing skewed, twin box culverts carrying Scott’s Run under the existing Old Springhouse
Road at Sta 44+50. Widening on the north side in the vicinity of the culvert outlet will require
construction of an RW-3 type retaining wall, Wall RW-008 from Sta 40+00 to 43+62. Widening
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on the south side in the vicinity of the culvert outlet will require construction of an RW-3 type
retaining wall, Wall RW-009 from Sta 44+30 to 45+75.

Capital One Drive - Sta 14+62.47 to 19+05.74

A two-lane road with minor cuts and fills will be constructed form the service road on the west to
its intersection with Jones Branch connector at Sta 37+73.80. Planned cuts will be about 10
feet high or less with 2H to 1V slopes. Planned fills will be about 10 feet high or less with 3H to
1V slopes.

Capital One Service Road — Sta 37+88.57 to Sta 46+02.91

A two-lane service road running north to south will be built at the west end of Capitol One Drive.
The service road will run under Bridge 2902 to provide fire access to properties to the located
north of Jones Branch Connector. It will be constructed close to existing grade in an open area.

2.2 Retaining and Sound Walls
Wall RW-001

This wall will replace the lower half an existing tied back wall located to the right of Jones
Branch from about Sta 18+76 to 20+93. This wall is an L-shaped wall. It will provide an access
roadway to an existing underground parking structure. RW-001 will be an MSE wall, about 243
feet long, and varying in height from 7 feet to 22 feet. The bottom of the wall will be stepped
with elevations increasing from +320.0 feet to +325.0 feet, west to east.

Wall RW-002

This wall is a V-shaped, wrap-around wall for Abutment B of Bridge B627. The wall will be an
MSE type wall, about 199 feet long. The top of coping elevation under the bridge is +365.0 feet
and the bottom on the wall will be stepped from El. +333.8 to +341+00 feet in this section. The
wrap-around section will extend back to Sta 26+88 on the south side The bottom of the wall in
the wrap-around section will range in height from about 37 to 9 feet and will slope up from
elevation +341.0 feet to about +374.0 feet. The north end of the section of the wall on the under
the bridge 627 will tie into Wall 7-RW61, the existing MSE front retaining wall of Bridge B658.

Wall RW-003

Wall RW-003 will be constructed in front of Abutment A. This wall is an L-shaped wall, about
149 feet long. The north end will connect to existing Wall 7RW-62. The planned front side top
of coping is +364.8 to +366.6 feet and the bottom of wall is elevation +346.0 feet. The south
end will have a short wrap-around end wall. The height of the wrap around wall varies from
about 28 to 9 feet and the bottom of the wall will slope up from elevation +346.0 to +358.0 feet.

Wall RW-004

Wall RW-004 will be constructed in front of Abutment B. This wall is an L-shaped wall, about
193 feet long. The north end will connect to existing Wall 7RW-64A. The planned front side top
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of coping is +365.4 to +363.8 feet and the bottom of wall is elevation +355.5.0 to +340.0 feet.
The south end will have a short wrap-around end wall. The height of the wrap around wall
varies in height from about 29 to 10 feet and the bottom of the wall will slope up from elevation
+343.5 to +362.0 feet.

Wall RW-004A

This wall will extend existing Wall 7RW-64A to the north. This wall is an L-shaped wall, about
70 feet long. The north end will connect to existing Wall 7TRW-64A. The planned front side top
of coping is +365.4 feet and the bottom of wall is elevation +330.0 feet. The north end will have
a short wrap-around end wall. The height of the wrap around wall varies in height from about 43
to 29 feet and the bottom of the wall will slope up from elevation +330.0 to +342.0 feet.

Wall RW-005

This wall is a U-shaped wall with short wrap-around wings that tie into existing Wall 7-RW65
that supports Ramp JBSEW. This wall will be constructed as part of Abutment A for Bridge
B629. The wall will be an MSE type wall, about 260 feet long. The top of coping elevation
under the bridge is +365.0 feet and the bottom on the wall will be elevation +341.0 feet. The
south wrap around wall varies in height from about 25 to 17 feet and will step up from elevation
+341.0 to +353.0 feet. The north wrap around wall varies in height from about 28 to 20 feet and
will step up from elevation +341.0 to +353.0 feet.

Wall RW-006

This wall is a horseshoe-shaped, wrap-around wall for Abutment B of Bridge B629. The wall will
be an MSE type wall, about 739 feet long. The top of coping elevation under the bridge is
+346.5 feet. The bottom on the wall will be about +333.5 feet in the north half of the section and
steps down to +331.0 feet at the south end of this section.

The north wing parallels the sidewalk on the north side of Scotts Crossing Road up to about Sta
36+93. The wall height in this section ranges from about 25 feet high to about 4.0 feet high
from west to east. The south wing parallels the sidewalk on the south side of Scotts Crossing
Road up to about Sta 36+14. The wall height in this section ranges from about 26 feet high to
about 5 feet high from west to east.

Wall RW-007

This wall will be a MSE wall. It is located along the south side of the east end of Scotts
Crossing Road between Capital One Drive and the Capital One Bank entrance from Sta 39+47
to 42+25. The height of the retaining wall will be about 13 to 18 feet. The base of the wall is
stepped with the contours and varies from elevation about +298.0 feet to +304.5 feet.

Wall RW-008

This wall will be an RW-3 type retaining wall, 390 feet long, constructed along the north side of
Scotts Crossing Road from Sta 40+00 to 43+90. The wall will have a maximum height of about
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8 feet. The bottom of the wall will be stepped down from elevation +309.0 to +302.0 feet, west
to east.

Wall RW-009

This wall will be an RW-3 type retaining wall, 45 feet long, constructed along the south side of
Scotts Crossing Road from Sta 44+30 to 45+75.. The wall will have a maximum height of about
9 feet. The bottom of the wall will be stepped up from elevation +298.4 to +302.8 feet, west to
east.

Wall RW-010

This wall is located along the south side of the entrance to the Spring Gate Condominiums. It
replaces the east end of an existing stone wall. It is an RW-3 type retaining wall that varies in
height from about 6 to 9 feet high. The bottom elevation of the wall is +321.0 feet.

Sound Wall SW-011

A new section of the existing will be constructed parallel to 1-95 along the chord line of the
existing wall. It will sit in front of Abutment B of Bridge B628. It will be about 20 feet high,
except under the bridge where it will be about 15 feet high. The sound wall will be supported by
posts embedded in predrilled holes filled with concrete.

2.3 Typical Sections

Jones Brand Connector / Scotts Crossing Road

Non-bridge sections will typically be constructed as non-superelevated sections with 2 percent
cross slopes. The pavement section will consist of surface, intermediate, and bas asphalt
courses atop a base of No. 21B graded aggregate. Curbs, VDOT Type CG-2, will be provided
along the roadway edges. Some sections will have VDOT type CG-6 curb and gutters.
Underdrains, VDOT type UD-4 will be provided under the curbs. VDOT Type UD-2 underdrains
will be place under grassed medians. Sidewalks not located adjacent to the curbs, and
exceeding 3% slope, will have a VDOT Type UD-3 underdrain.

Typical Section Capital One Service Road

The road will be constructed with a single cross slope of 2%. The pavement section will consist
of surface, intermediate, and base asphalt courses atop a base of No. 21B graded aggregate.
Curbs, VDOT Type CG-2, will be provided along the left roadway edges VDOT type CG-6 curb
and gutters will be constructed along the right pavement edges (low side). Underdrains, VDOT
type UD-4 will be provided under the curb and gutters. Sidewalks without underdrains will be
constructed along the right curb and gutter.

Typical Section Capital One Drive

This road will be constructed with non-superelevated sections with a center crown and 2% cross
slopes. The pavement section will consist of surface, intermediate, and base asphalt courses
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atop a base of No. 21B graded aggregate. No curbs, curbs and gutters, underdrains, or
sidewalks are planned.

2.4 Bridge Structural and Load Information

Project structure and load information for the bridges was provided to us in the form of emails
and drawings from the project civil designers. Athavale Lystad Associates (ALA) provided
information for Bridge B627. Johnson, Mirmiran and Thompson (JMT) provided information for
Bridges B628 and B629.

2.4.1 Bridge B627

The substructure and load information for Bridge B627, which was provided by ALA, is
presented in Table 2.1.

Table 2.1 — Bridge B627 Substructure and Load Information

Bottom | Single Pile/ Total Substructure Loads™??3
Substructure Elevation | Shaft Max R, R = M, Fr M+

feet kips kips ft-kip ft-kip kip ft-kip
Abut A - North Half 3415 250 3,000 420 3,400
Abut A - North Half WwW 3415 120 430 210 970
Abut A - South Half 3415 230 2,400 350 2,700
Abut A - South Half WwW 341.5 100 400 170 750
Pier 1 3255 1,250 4,525 133 18,330 86 3,110
Abutment B? 363.0 150 135 6 48

Notes:

1. All loads are strength loads.

2. Abutment B loads are per pile load.

3. Abutment and wingwall loads are total loads per subsbstructure.

4. F, = axial load, F_ & M_ = longit. force and moment loads, F; & My = transv. force and moment loads

2.4.2 Bridge B628

The substructure and load information for Bridge B628, which was provided by JMT, is
presented in Table 2.2.
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Table 2.2 — Bridge B628 Substructure and Load Information

El. Bottom Max

Substructure of Abutment =y

feet kips

Abutment A - Tie-In 364.6 177
Abutment A - South End 362.7 177
Abutment B - North Tie-In 363.4 171
Abutment B - South End 361.8 171

Notes:

1. All loads are strength loads.
2. Pier loads are per shaftload.

3. Fy = axial load.
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No, lateral loads have been provided. JMT indicated that the expected thermal expansion will
be 0.05 foot (1.2 inch) at each abutment.

2.4.3 Bridge B629

The substructure and load information for Bridge B628, which was provided by JMT, is
presented in Tables 2.3 and 2.4.

Table 2.3 — Bridge B629 Abutment and Pier Substructure and Load Information

El. Bottom Strength / Service® Ma>_<imum
Substructure Abutment R Fr = M. M+ Sshlzglle:\/
feet kips kips kips ft-kips ft-kips

Abutment A - North End 360.4 527 /386 27135 94 /71 342 /205 -
Abutment A - South End 359.5 528 /386 28/35 95/71 343 /205 -
Abutment B - North End 345.0 603 /406 18/24 95/74 2541176 -
Abutment B - South end 343.6 604 /406 19/24 96 /74 255/176 -
Pier 1 North 342.1 1100/800 8/13 15/14 525/410 80/45 1100
Pier 1 Middle 343.0 1100/800 8/13 15/14 525/410 81/45 1100
Pier 1 South 343.9 1100/800 8/13 15/14 525/410 82 /45 1100
Pier 2 North 341.1 1100/800 8/13 15/14 525/410 83/45 1100
Pier 2 Middle 341.0 1100/800 8/13 15/14 525/410 84 /45 1100
Pier 2 South 341.0 110/800 8/13 15/14 525/410 85/45 1100
Alt. Pier Stength Loading Varies 1400 17 13 415 110 1400
Notes:

1. All loads are per shaftload.

2. Fy = axal load, F_ & M_ = longit. force and momentloads, F; & My = transv. force and moment loads.
3. Alternative strenth pier loads (trolleyloading) are provided as controlling load is not discernable.
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3.0 SITE CONDITIONS
3.1 General Description

The Jones Branch Connector Project is located in northeast Fairfax County, Virginia, an area
identified as Tysons Corner. The Connector, now identified as Scotts Crossing Road, will link
Jones Branch Drive, located west of 1-495 in the Westpark Development, to Dolley Madison
Boulevard, located east of 1-495 in the Westgate Development. A site location plan is included
as Drawing 1 in Appendix A.

The overall length of the project is about 0.57 mile long an encounters some remarkable
topography, notably in the 1-495 area crossing. Three bridges will be constructed in the vicinity
of 1-495. The west bridge will cross 1-495 SB, various ramps, and future ramps to be built. The
center bridge will cross the Capital Express Lanes SB. The east bridge will cross the Capital
Express Lanes NB, 1-495 NB, and future ramps to be built.

As noted, the project will be built in a setting with remarkable topography and complex existing
infrastructure. The boring location plans included in Appendix A provide substantial site
information.

3.2 Local Site Conditions

As noted above, the boring location plans provide plan information relative to the site conditions.
The project plans cited in Section 1.0 contain roadway profiles and cross section drawings.
Section 2.0 provides descriptions of particular sections of the project and associated site
conditions. The site conditions at the major elements of the project are presented below.

Jones Branch Connector - Sta 18+22.00 to 22+48.00

Construction of the EB lanes will be near existing grade to about Sta 19+50. Ahead, cuts on the
south side up to about 18 feet high that extend up to the below grade wall of an existing parking
structure will be required in the widened area. These cuts will require the removal of existing
tiebacks.

Bridge B627 - Abutment A — Sta 22+48.00

About 20 feet of excavation will be required near the south side of the abutment to reach profile
grade. It will be necessary to excavate further below the bridge deck for future ramps 1-495
SBCB and DTCB. A gas line is located approximately 16 feet behind the planned location of the
new abutment.

Bridge B627 - Abutment B — Sta 25+12.00

Bridge B627 parallels existing Bridge B658 and Abutment B will tie into the existing bridge
abutment. The new abutment will be located near the base of an existing embankment that is
about 25 feet high and slopes up from 1-495 SB lanes. The reinforced zone for the new
abutment will abut the existing bridge backfill zone. If the existing wing wall is left in place, the
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use of sheeting placed against the existing embankment is not expected to be necessary for
construction of the new abutment backfill zone.

Jones Branch Connector - Sta 22+48.00 to 27+57.06

Fil, up to about 15 feet high, will be placed against the existing embankment supporting the
ramp to the Express Lanes SB will be required. This fill will be retained by the south wingwall of
Wall RW-002.

Bridge B628 - Abutments A & B — Sta 27+57.06 to 28+87.06

This bridge will be constructed adjacent to south side existing Bridge B628 in open air space.
The abutments will tie into the existing abutments of Bridge B2242. The reinforced zones for
the new abutments will abut the existing bridge backfill zones. If the existing south wing walls of
the existing abutments remain in place, the use of sheeting placed against the existing
embankments is not expected.

Jones Branch Connector 28+87.06 to 30+01.25

This short section is a raised ramp from Express Lanes NB. The ramp is retained by MSE walls
on the west and east sides. Fill, up to about 25 feet high, will be placed from the east wall up to
Wall RW-005 that will support the abutment for Bridge B629.

Bridge B629 — Abutment A — Sta 30+01.25

This abutment will be constructed near the middle of a slope that is about 20 feet high.

Bridge B629 — Abutment B — Sta 34+04.16

The abutment location is on flat ground in the middle a cul-de-sac and an approach fill about 25
feet high will be required to reach profile grade.

Scotts Crossing Road - Sta 34+04.16 to 37+25

This section will be a raised grade section situated between the two wing walls of Wall RW-006.
The height of the retained fill ranges from about 25 feet on the west end to matching existing
grade on the east end. The north half of the roadway will be constructed over existing Scotts
Crossing Road. This section will cross the former tee connection to Capitol One Drive that has
been recently relocated to the east.

Scotts Crossing Road — Sta 37+25 to Sta 38+25

This area becomes an intersection with Spring Gate Drive on the north that will be relocated
about 100 feet to the east and the newly relocated Capitol One Drive to the south.
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Scotts Crossing Road - Sta 37+24 to 47+18.69

This section widens the existing Scotts Crossing Road to a full four-lane roadway with turning
lanes at the planned intersections of Capital One Drive and Old Springhouse Road. This
section crosses over the existing twin box culvert that carries the north-flowing Scotts Run.
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4.0 REGIONAL AND SITE GEOLOGY
4.1 Regional Geology

The project is situated in the Upland Section of the Piedmont Physiographic Province that is
characterized as being underlain by metamorphic rocks, mainly quartz-rich sericite schist,
granite, gneiss, and greenstone. Locally, the site is part of the Mather Gorge formation, a
north-south trending formation of early Cambrian to late Proterozoic age. The underlying
rock formations consist of sericite schist.

Beneath the surface the residual profile becomes less weathered with depth. The depth to
bedrock varies considerably across the site and its depth is not necessarily reflective of the
surface topography. Due to highway construction and development in the JBCONN corridor,
significant cuts and placement of artificial fill has occurred, particularly in the west half of the
corridor.

A transition between the upper residual soil profile and bedrock exists. The materials in this
transition zone are less weathered, exhibit relict structure, and often contain rock fragments
of varying size. This transition zone is considered to be highly weathered rock (HWR), aka
Intermediate Geotechnical Material (IGM). The top of this stratum is defined by materials
that exhibit standard penetration resistances greater than 60 bpf. This stratum is quite thick,
over 50 feet at some boring locations. None of the borings drilled for this project extended to
the base of this stratum and encountered bedrock.

Fairfax County Soil Survey Reports identify the upper soils at the site to be Glenelg and
Manor Silt Loams. The soils associated with these soil series generally are low-plasticity
SANDY SILTS (ML) with pockets of ELASTIC SLITS (MH) intermixed with SILTY SANDS
(SM) and occasional SANDY CLAYS (CL).

4.2 Seismic Design Parameters

AASHTO LRFD 2010 Specifications recommend a 7 percent probability of exceedence in the
75-year design event given a nominal 1,000-year earthquake for design of highway bridges
(See Comment 3.10.2.1). Various seismic design parameters for the site are presented in
Table 4.1 below.
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Table 4.1 - Recommended AASHTO Seismic Design Parameters

AASHTO Seismic Design Parameter Value |[AASHTO Code Reference

Site Class D Table 3.10.3.1-1

Seismic Zone 1 Table 3.10.6.1, Tables 3.10.3.2-3, & Eqn 3.10.4.2-6
Peak Ground Acceleration Coef. (PGA) 0.04 |Figure 3.10.2.1-1

Spectral Acceleration Coef 0.2 sec (S;) 0.09 |[Figure 3.10.2.1-2

Spectral Acceleration Coef 1.0 sec (S,) 0.03 |[Figure 3.10.2.1-3

The designer is recommended to review Section 3.10.9.2 for design relative Seismic Zone 1.
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5.0 SUBSURFACE CONDITIONS
5.1 Field Exploration

ECS performed sixty-one borings and five pavement cores for this investigation. A boring
location plan that illustrates the locations of the borings and pavement cores performed for
this investigation is included in Appendix A.

The borings performed for this investigation were performed by Connelly Drilling Associates,
Inc. under the full-time observation of a geologist from ECS. The borings were performed in
general accordance with ASTM D 1452, Standard Practice for Soil Investigation and
Sampling by Auger Borings, and ASTM D 1586, and Standard Test Method for Penetration
Test and Split-Barrel Sampling of Soils.

The borings were advanced by hollow-stem augers with continuous SPT sampling conducted
in the upper 10 feet. The borings were generally terminated at the assigned depths. Rock
coring was not performed for this investigation as it was expected that adequate design
resistance by deep foundations could be achieved without extending the foundations to bear
on rock.

The test boring records for this investigation are presented in Appendix B. The 13JB-series
represent borings performed by ECS in 2013. The 15RW-, 15SW-, and 15MSE-series
borings were performed for various retaining walls by ECS in 2015. Borings 628-1 & -2, 629-
3 & -4, and 658-1 were drilled around 2008 by MACTEC.

5.2 Boring Layout

The boring locations were selected by Fairfax County with a review of the plan performed by
VDOT. The boring locations were surveyed and staked in the field prior to drilling by NXL
Inc., who provided as-staked elevations, coordinates, and latitudes and longitudes of the
boring locations.

It was necessary to offset a few borings during the course of the field investigation. If the
borings were offset, the approximate distances, differences in elevation and direction were
noted and the as-drilled locations were recomputed.

5.3 General Stratigraphic Conditions

Due to the relatively remarkable topography and the significant amount of past earthwork
operations in the corridor, broad, general descriptions of subsurface conditions would not be
representative of the site stratigraphic conditions at specific structures. However, estimated
subsurface profiles are provided in Appendix A for each substructure. The profiles indicate
the bottoms of the substructures and the bottom elevations of the front faces of the
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associated MSE walls. The profiles and the test boring records in Appendix B should be
reviewed for subsurface conditions at specific structures.

Four basic stratigraphic conditions represent the site. General descriptions of these strata
are provided below.

Surface Materials

Outside of roadway pavement and shoulder areas, topsoil encountered in the borings
generally ranged from about 1 to 4 inches thick and averaged about 3 inches thick. Root mat
was not observed in the borings. Pavement thickness measurements are provided in Table
5.2.

Man-Placed Fill

The existing fill appears to consist of a SILTY SANDS (SM) and SANDY SILTS (ML), the
source of which appears to be from the original construction in cut areas in the 1-495 corridor.
The average fill depth, where encountered, is about 5.0 feet. The fill depth varies across the
site and ranges from about 1.0 to 13.0 feet.

Residuum

The residuum consists of mostly silty soil types that have been derived from the in-situ
weathering of the underlying highly weathered rock and bedrock. The thickness of the
residuum is variable, but is typically about 40 feet thick. SPT resistance range from about 10

to 20 bpf in the upper 20 feet and range from about 20 to 40 bpf in the lower 20 feet.

The most common soil type in this stratum is a SANDY SILT (ML) with interspersed layers of
occasional sandy ELASTIC SILTs (MH) and SILTY SANDs (SM).

Highly Weathered Rock (HWR)

Highly Weathered Rock, aka Intermediate Geotechnical Material (IGM), represents a residual
material as it transitions in depth from soil to rock. These materials typically exhibit relic
structure and have SPT values of 60 bpf or greater. The penetration resistance generally
increases with depth. The HWR rock typically has SPT values exhibiting 100 blows per foot
or less penetration at a depth 20 feet below the HWR surface, although this is variable.
Occasional pockets of more weathered soil (SPT values < 60) are present within the HWR
layer.

All of the borings were terminated within this stratum and bedrock was not encountered.
The thickness of the HWR layer was not determined, but it is quite thick---over 50 feet thick
in several borings. It is derived by chemical and physical weathering of the underlying
bedrock, a sericite schist.
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The HWR stratum consists of non-friable particles, generally noted as SANDY SILT
containing schist rock fragments and classified as ML. It also consists of friable material
sampled as SILTY SAND containing schist rock fragments and identified by a SM symbol on
the test boring records.

It is expected that the HWR layer can be generally excavated by large excavation equipment;
however, in confined excavations, or near the bottom of the stratum where SPT values are
about 100 blows per 6 inches or less, the excavation process will be more difficult. HWR
with SPT values of 100 blows per 6 inches of penetration or less and slate bedrock are
expected to require pneumatic hammers or blasting to remove.

5.4 Groundwater

Groundwater was encountered in about half of the borings. The locations where
groundwater was observed in the borings are presented in Table 5.1.
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Table 5.1 — Locations of Observed Groundwater in Borings

. . Boring EI. GWT Aprox.

Location Boring No. Depth GWT El.
ft ft ft
Bridge B627 Abutment A 13JB-04 356.9 73.0 283.9
Bridge B627 Pier 1 658-1 354.9 33.1 321.8
Bridge B627 Pier 1 13JB-06 339.3 58.5 280.8
Bridge B627 Abutment B 13JB-07 340.7 43.0 297.7
Bridge B627 Abutment B 629-4 336.2 33.0* 303.2
Bridge 628 Abutment A 13JB-09 3514 41.0* 310.4
Bridge 628 Abutment A 628-2 367.0 63.0* 304.0
Bridge 628 Abutment B 13JB-10 338.7 63.0* 275.7
Bridge 628 Abutment B 13JB-11 342.0 40.0* 302.0
Bridge 628 Abutment B 328-1 366.0 68.5* 297.5
Bridge B629 Abutment A 13JB-12 344.8 44.0* 300.8
Bridge B629 Abutment A 13JB-13 344.3 46.0 298.3
Bridge B629 Pier 1 13JB-14 342.7 38.0 304.7
Bridge B629 Pier 1 13JB-15 343.6 32.0 311.6
Bridge B629 Pier 1 13JB-16 344.8 45.0* 299.8
Bridge B629 Pier 2 13JB-18 3524 61.0* 2914
Bridge B629 Pier 2 13JB-19 350.3 67.0% 283.3
Bridge B629 Abutment B 13JB-21 335.6 45.0* 290.6
Wall RW-001 15MSE-002 324.9 13.0* 311.9
Wall RW-001 15MSE-004 327.8 14.0* 313.8
Wall RW-007 13JB-33 312.3 11.5 300.8
Wall RW-007 13JB-34 306.5 9.0 297.5
Wall RW-007 13JB-35 309.0 14.0 295.0
Wall RW-008 15RWO008-B3 308.9 28.0* 280.9
Wall RW-008 15RWO008-B4 307.0 20.2* 286.8
Wall RW-009 15RWO009-B2 308.8 5.5* 303.3
Scotts Crossing Road 43+92 13JB-49 305.8 8.0* 297.8
Notes:

1. * indicates GWT observed during drilling. No long-term measurement taken.
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All construction planning should be based on the understanding that variations in

groundwater conditions will occur.

These variations will depend on seasonal conditions,

surface runoff, precipitation, construction activities, changes in subsurface conditions, and
other factors. High groundwater conditions should be assumed in swales and low-lying

areas.
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5.5 Pavement Thickness Measurements

The measured thicknesses of asphalt and underlying aggregate base course materials were
relatively uniform across the site. The pavement and base course thicknesses at specific
locations are indicated on the test boring records and asphalt core photographs presented in
Appendix B. Table 5.2 lists the pavement thickness at the locations where it was
encountered and the corresponding average thickness of the pavement and base course for
the indicated roadways.
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Table 5.2 - Summary of Measured Pavement Section Thicknesses

. Asphalt Concrete Base Aggregate
Roadway Boring No. ) )
in in

Ramp to Express Lanes SB 13JB-08 12.0 12.0
Express Lanes SB 13JB-10 12.0 3.0
Express Lanes SB 13JB-11 12.0 4.0

Average = 12.0 6.3
Scotts Crossing EB 13JB-25 12.0 12.0
Scotts Crossing 2-lane section 13JB-27 10.0 14.0
Scotts Crossing 2-lane section 13JB-28 12.0 12.0
Scotts Crossing 2-lane section 13JB-29 12.0 12.0
Scotts Crossing 2-lane section 13JB-44 12.0 12.0
Scotts Crossing WB 13JB-45 12.0 12.0
Scotts Crossing WB 13JB-46 12.0 12.0
Scotts Crossing EB 133B-47 12.0 12.0
Scotts Crossing WB 13JB-48 12.0 12.0
Scotts Crossing EB 13JB-49 12.0 12.0
Scotts Crossing EB 13JB-50 12.0 12.0
Scotts Crossing EB 13JB-51 7.5 12.0
Scotts Crossing WB 13JB-52 9.5 12.0
Springhouse Road 13JB-35 12.0 12.0
Scotts Crossing Cul-de-Sac 13JB-20 12.0 12.0
Scotts Crossing EB C-04 8.0 12.0
Scotts Crossing WB C-05 8.0 7.0
Scotts Crossing WB 15RW008-B1 7.0 5.0
Scotts Crossing WB 15RW008-B2 7.0 5.0
Scotts Crossing WB 15RW008-B3 8.0 4.0
Scotts Crossing WB 15RW008-B4 8.0 4.0
Scotts Crossing EB 15RW009-B1 10.0 6.0
Scotts Crossing EB 15RWO009-B2 8.0 4.0
Shirley Gate Drive 15RW010-B1 7.0 5.0

Average = 10.1 9.8
Jones Branch Connector EB 13JB-02 12.0 12.0
Jones Branch Connector EB 13JB-03 12.0 12.0
Jones Branch Connector WB 13JB-04 11.0 4.0
Jones Branch Connector EB 13JB-05 11.0 4.0
Jones Branch Connector WB 13JB-42 12.0 7.2
Jones Branch Connector WB 13JB-43 9.0 4.0
Jones Branch Connector EB C-01 10.5 2.0
Jones Branch Connector WB C-02 11.2 4.0
Jones Branch connector EB C-03 10.5 4.0

Average = 11.0 5.9

Notes:

1. See Test Boring Records for stations of borings.

2. See Boring Location Plans for locations of pavement cores (C -series).
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5.6 Potentially Unsuitable Soils

Few potentially unsuitable soils are scattered across the site in relatively limited locations.
The potentially unsuitable soils identified herein consist of ELASTIC SILTS (MH) and high
moisture content soils. The typical optimum moisture content is about 13 to 14 percent.
While it is expected that mass earthwork operations generally result in lowering the moisture
content to near optimum levels, some areas could be problematic and require additional
moisture adjustments. Borings that have moisture contents greater than 25 percent in the
upper 6 feet include: 13JB-04, -09, -09A, -10, -11, -20, -21, -29, and -52 and RW008-B2.

ELASTIC SILTS (MH) are not generally present at elevations near planned profile grades;
however, these might occur at locations between borings. These soils should not be used as
compacted fills or as subgrade support for roadways.

ELASTIC SILTS were encountered near the planned bottom of reinforced fill or roadway
subgrade at the following wall locations:

¢ Wall RW-003, south half of front wall

e Wall RW-006, south half front wall

¢ Wall RW-006, east end of north wing wall
e Scotts Run Crossing Sta. 36+25 to 37+15

Where ELASTIC SILTS are encountered within 2 feet of the subgrade levels beneath the
reinforced fill zones of MSE walls or the roadway pavement section, these soils will require
removal and replacement with suitable fill soils.

Areas of roadway subgrade that contain high moisture content should be proof-rolled to
identify soft or yielding zones that are not capable of supporting the roadway. The wet soils
not passing proof-roll should be scarified, left in place to dry, and recompacted. If the
subgrade passes proof-roll after drying and recompacting, then the subgrade should be
considered suitable. If the subgrade does not pass proofroll, then the above steps can be
repeated until the subgrade passes proofroll or the soils can be undercut as needed and
replaced with suitable fill material as presented in section 8.0 of this report.

Table 5.3 below provides a summary of unsuitable soil locations and type.
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Table 5.3 — Locations of Soils Exhibiting High Moisture Contents,
Highly Plasticity, and Soft Soils in the Upper 3 Feet

) Roadyvay Station Moisture Highl_y Soft Soil

Boring No. Structure Station to Content Plas.tlc (SPT N-

from (225 %) Soils value s5)
13JB-04 B627 Abut A 22+00 23+00 25.4 Yes -
13JB-09 B628 Abut A 27+50 28+50 27.7 Yes -
13JB-09A RW-0003 27+50 28+50 31.0 Yes -
13JB-10 B628 Abut B 28+25 29+25 40 - -
13JB-11 B628 Abut B 28+25 29+25 26.5 - -
13JB-20 RW-0006 33+60 34+10 38.1 Yes -
13JB-21 RW-0006 33+75 34+25 34.3 Yes -
13JB-22 RW-0006 33+85 34+35 30.6 Yes -
13JB-29 Scotts Run Crossing 36+25 37+15 - Yes -
13JB-52 Scotts Run Crossing 46+00 47+00 30.3 - -
RWO0008-B2 RW-008 40+75 40+50 25.5 - -
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6.0 LABORATORY TESTING
6.1 Laboratory Testing Program

Laboratory tests were performed on selected samples for the purpose of characterizing the
soils encountered during the geotechnical investigation and to obtain values for engineering
analyses. Brief summaries of the test results are presented in the subsequent report
sections. A summary of all the laboratory tests performed for this Geotechnical Engineering
Report is presented in Appendix C. Individual test reports are also presented in Appendix C.
The test boring records contained in Appendix B note the results of the moisture content
tests, Atterberg limits tests, and the percent passing No. 200 sieve tests.

6.2 Index Testing

Index testing consisting of Atterberg limits, grain size analysis, and moisture content testing
was performed primarily on samples obtained from existing fills and the residuum stratum as
most of the earthwork operations will be performed in these strata. As noted in Sections 4.1
and 5.3, the residuum stratum at the site has limited number of soil types, which are
generally somewhat similar as they tend to be silty in nature; however, the distribution of
specific soil types across the site is generally random. Therefore, summary descriptions
presented in Table 6.1 are limited to ranges and average values. Index values at specific
locations are noted on the test boring records in Appendix B and the Laboratory Soil Test
Summary in Appendix C.

Table 6.1 — Summary of Index Testing

Atterberg Limits Passing No. 200 sieve
. . Min Max Avg
Min LL Max LL Avg LL Min PI Max Pl Avg PI
in ax vg in ax vg % % %
23 71 45 6 27 13 24 89 63
Notes:

1. Table excludes tests that indicated to be non-plastic (NP)

The average values noted in table 6.1 is likely slightly higher than the real average value as
the selection of samples for testing was somewhat biased towards selection of elastic silts for
testing as compared to random selection. It is noted that 42 percent of the Atterberg limits
tests indicated that the samples tested were non-plastic (NP).

The moisture content of the upper 6 feet of existing fill and residuum was above 25.0 percent
in approximately one-sixth of the boring locations. These locations are identified in Section
5.6. It is noted the average optimum moisture content as determined by VTM-1 moisture
density testing is 13.3 percent. The moisture contents are generally below the plastic limits,
except borings: JB-22, -34, -35, and -50 and RW009-B1 and -B1A.
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6.3 VTM-1 Compaction and VTM-8 CBR Testing

Six CBR tests were performed for this project. The results of these tests are summarized in
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Table 6.2.
Table 6.2 - Compaction Testing and CBR Test Results
Proctor Testing CBR Test Results
Min MDD | Max MDD | Avg MDD | Min OMC | Max OMC | Avg OMC Min Max Avg
pcf pcf pcf % % % % % %
103 128 113 11.5 15.7 13.3 4.7 8.0 6.8
Notes:

1. The coefficient of variation for the CBR testing is 0.20 (not including the value = 30.0).
2. The CBR range excludes the one test with a CBR value of 30.0.

For pavement design purposes, all but one CBR test are considered representative. An
average CBR of 6.8 is recommended for design. As the coefficient of variation is greater
than 0.1, the average CBR value must be reduced by two-thirds, which reduces the design
CBR value to 4.56.
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7.0 ENGINEERING DESIGN RECOMMENDATIONS
7.1 Bridge B627

Tables 7.1 to 7.4 present the results of analyses and pertinent design information for the
substructures of Bridge B627.

Table 7.1 - Bridge B627 Abutment Axial Design Recommendations

Factored Elev. Top Elev. Pile
Substructure Pile Type Resistance of Pile Pile Tip Length

kips feet feet feet

Abutment A - North Half 18-in. Augercast 250 341.5 292.0 49.5
Abut A - North Wingwall 18-in. Augercast 250 341.5 292.0 49.5
Abutment A - South Half 18-in. Augercast 250 341.5 302.0 39.5
Abut A - South Wingwall 18-in. Augercast 250 341.5 302.0 39.5
Abutment B HP 12x53 180 363.0 313.0 50.0

Notes:

1. Pile length does notinclude abutment embedment.
2. Cans should be placed over the piles in the Abutment B MSE zone.

Table 7.2 - Bridge B627 Abutment Lateral Design Recommendations

Fxity Max. Max. Mom. Max. Max. Shear

Substructure Deflect. Depth Moment Depth Shear Depth

in ft ft-kip feet kips feet
Abutment A - North Half 0.24 21.0 153.3 0.0 354 0.0
Abut A - North Wingwall 0.24 21.0 145.8 0.0 35.0 0.0
Abutment A - South Half 0.39 220 204.2 0.0 32.0 0.0
Abut A South Wingwall 0.17 20.0 113.3 0.0 28.2 0.0
Abutment B 0.57 26.0 70.0 5.0 8.6 10.0

Notes:
1. Augercast pile reinforcement should extend below fixity depth.

Table 7.3 - Bridge B627 Axial Pier 1 Design Recommendations

Factored Elev. Top Elev. Shaft

Substructure Shaft Type Resistance| of Shaft Shaft Tip Length
kips feet feet feet
Pier 1 North Three Shafts 48-in. Concrete 1,250 3255 286.0 39.5
Pier 1 South Two Shafts 48-in. Concrete 1,250 3255 276.0 49.5

Notes:
1. Shaft length does notinclude cap embedment.
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Table 7.4 - Bridge B627 Lateral Pier 1 Desigh Recommendations

Fixity Max. Max. Mom. Max. Max. Shear
Substructure Deflect. Depth Moment Depth Shear Depth
in ft ft-kip feet kips feet
Pier 1 North Three Shafts 0.78 30.0 3,666.7 0.0 200.0 15.0
Pier 2 South Two Shafts 0.70 35.0 3,666.7 0.0 220.0 14.0

7.2 Bridge B628

Tables 7.5 and 7.6 present the results of analyses and pertinent design information for the
substructures of Bridge B628.

Table 7.5 - Bridge B628 Abutment Axial Desigh Recommendations

Factored Elev. Top Elev. Pile
Substructure Pile Type Resistance of Pile Pile Tip Length

kips feet feet feet

Abutment A - North Third* HP 12x53 180 364.3 310.0 54.3
Abutment A - Middle Third HP 12x53 180 364.0 297.0 67.0
Abutment A - South Third HP 12x53 180 362.7 308.0 54.7
Abutment B - North Half HP 12x53 180 363.4 308.5 54.9
Abutment B - South Half HP 12x53 180 361.8 308.5 53.3

Notes:

1. Pile top elevation represents average bottom of abutment elevation for section noted.
2. Pile length does notinclude abutment depth.

3. Cans should be placed over the piles in the MSE fill zones.

4. North third covers the trolley section.

Table 7.6 - Bridge B628 Lateral Abutment Design Recommendations

Fxity Max. Max. Mom. Max. Max. Shear
Substructure Deflect. Depth Moment Depth Shear Depth
in ft ft-kip feet kips feet
Abutment A - North Tie-In 1.20 24.0 110.0 6.8 20.0 0.0
Abutment A - South End 1.20 23.5 110.0 7.0 20.0 0.0
Abutment B - North Tie-In 1.20 26.0 110.0 7.5 20.0 0.0

The abutments were analyzed by applying a trial longitudinal force at the top of the pile that
produces about 1.2-inch deflection.

7.3 Bridge B629

Tables 7.7 and 7.8 present the results of analyses and pertinent design information for the
substructures of Bridge B629.

ESs
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Table 7.7 — Bridge B629 Axial Abutment and Pier Design Recommendations

Factored Elev. Top Elev. Shaft
Substructure Shaft Type | Resistance| of Shaft Shaft Tip Length

kips feet feet feet

Abutment A - North End 4.0-ft Dia. 527 360.4 310.0 50.4
Abutment A - Middle 4.0-ft Dia. 527 361.3 310.0 51.3
Abutment A - South End 4 .0-ft Dia. 527 359.5 310.0 495
Pier 1 - North End 5.0-ft Dia. 1400 3421 285.0 571
Pier 1 - Middle 5.0-ft Dia. 1100 343.0 285.0 58.0
Pier 1 - South End 5.0-ft Dia. 1100 343.9 285.0 58.9
Pier 2 - North End 5.0-ft Dia. 1400 3411 277.0 64.1
Pier 2 - Middle 5.0-ft Dia. 1100 341.0 277.0 64.0
Pier 2 - South End 5.0-ft Dia. 1100 341.0 277.0 64.0
Abutment B - North End 4.0-ft Dia. 603 345.0 280.0 65.0
Abutment B - Middle 4.0-ft Dia. 603 345.1 280.0 65.1
Abutment B - South End’ 4 .0-ft Dia. 603 3433 270.0 73.3

Notes:

1. Extend all shafts in south third of abutment to El. +270.0
2. Shsft Lengths do notinclude substructure embedment.

Table 7.8 — Bridge B629 Lateral Abutment and Pier Design Recommendations

Fixity Max. Max. Mom. Max. Max. Shear

Substructure Deflect. Depth Moment Depth Shear Depth

in ft ft-kip feet kips feet
Abutment A - North End 0.25 35.0 916.7 9.0 98.0 0.0
Abutment A - South End 0.25 35.0 916.7 9.0 98.0 0.0
Pier 1 - North End 0.09 43.0 625.0 8.0 37.5 20.0
Pier 1 - North Trolley 0.09 37.0 566.7 10.0 35.0 20.5
Pier 1 - Middle 0.07 47.0 600.0 6.5 36.5 16.5
Pier 1 - South End 0.07 40.0 616.7 7.0 41.0 16.5
Pier 2 - North End 0.08 43.0 620.8 8.0 36.0 18.0
Pier 2 - North Trolley 0.08 44.0 558.3 8.0 325 5.0
Pier 2 - Middle 0.07 41.0 600.0 6.0 37.0 17.5
Pier 2 - South End 0.10 45.0 612.5 7.5 36.0 20.5
Abutment B - North End 0.24 39.0 916.7 9.0 97.0 0.0
Abutment B - Middle 0.24 38.0 825.0 9.0 97.0 0.0
Abutment B -South End 0.23 37.0 833.3 9.0 97.0 0.0

It is noted that the lateral analyses of the shafts and piles for the bridges were analyzed using
factored loads. The reason for using factored loads is to determine the moment and shear
forces required for structural design of the piles and shafts. Since the top deflections using
factored loads are expected to be acceptable, further lateral analyses using service loads is not
necessary.
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7.4 Auger-Cast Pile Foundations

Abutment A of Bridge 627 should be supported on 18-inch diameter auger-cast piles. The piles
should be installed with a continuous flight auger. The equipment used should have enough
torque and down pressure to reach the required tip elevations. The pile is constructed by
pumping grout through the hollow center of the auger stem to the base of the auger.
Simultaneous pumping of grout occurs while the auger is withdrawn. Steel reinforcing is placed
in the pile immediately after the auger is withdrawn. A minimum pile-to pile spacing of 5.0 feet
(>3 times the pile diameter) is recommended.

Prior to production, we recommend that a test pile be load tested to two times the
recommended design resistance. The test should be performed in accordance with ASTM D
1143, Standard Test Methods for Deep Foundations Under Axial Static Compressive Load. The
load test will require the installation of reaction piles, which might encroach the existing gas line.
The load test location may be moved to west of the abutment location; however, a boring should
be conducted at the test location to evaluate similarity of subsurface conditions at the test
location. Additionally, we recommend that all auger cast piles be tested with a pile integrity
tester, a device that can detect discontinuities and changes in cross sectional area using pulse
echo (sonic) soundings.

The installation of auger-cast piles requires a set of owner-controlled set of specifications for
installation and verification of quality during construction. Therefore, it is recommended that a
set of special provisions, acceptable to VDOT be developed for the project. The special
provision should define all aspects of the work required, the type of equipment to be used,
submittal requirements, installation procedures, grout mix design, gout testing, field monitoring,
and specific requirements for quality assurance.

We recommend that the following notes be placed on the plans for auger-cast piles:

1. The auger-cast piles shall be constructed in accordance with the Special Provision for
Augercast Piles.

2. The tips of the augercast piles shall extend to or below the tip elevations noted in Table
7.1.

3. Installation of the reinforcing shall occur immediately upon completion of the auger-cast
pile.

4. Prior to demobilizing of auger-cast pile installation equipment, all piles shall be tested
with pile integrity testing equipment (sonic echo) and the Geotechnical Engineer shall
verify that the piles have been satisfactorily installed.
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7.5 Driven Pile Foundations

The required factored resistance for the HP 12x53 piles is 180 kips for Bridges B627 and B628.
The piles should be driven to a driving resistance of 277 kips as determined by pile driver
analyzer testing (PDA). This required driving resistance is expected to develop as the piles are
driven to the approximate tip elevations noted in Tables 7.1 and 7.5. The design factored
resistance of 180 kips is based on piles driven to 277 kips and an applied resistance factor of
0.65 for PDA-tested piles. We recommend a minimum of two pile dynamic tests with signal
matching analysis be performed for each substructure.

The HP 12x53 piles should be ASTM A709 Grade 50 steel piles equipped with pile points. The
piles should have minimum pile-to pile spacings of 3 feet. Piles located within MSE reinforced
fill zones should be placed in cans to reduce downdrag loads. Clean, loose sand, with less than
10 per cent fines, should be loosely placed around the piles in the cans.

We recommend that the following notes be placed on the plans for driven piles:

1. All piles should be driven in accordance with VDOT Road and Bridge Specifications
(VR&B) Section 403 and applicable VDOT Special Provision for Dynamic Testing of
Friction Piles.

2. Prior to pile driving, the Contractor shall engage the Geotechnical Engineer to perform
wave equation analyses in accordance with VDOT Special Provision for Wave Equation
Analysis to evaluate the suitability of the contractor-selected hammer and to establish the
initial driving criterion. The Contractor shall provide hammer and cushion data for the
proposed pile driving equipment. This analysis is required prior to mobilizing the hammer
equipment to the site.

3. The Contractor shall engage the Geotechnical Engineer to perform pile driver analyzer
testing (PDA) during driving. If the Contractor elects to perform his own PDA testing, the
results should be provided to the Geotechnical Engineer the same day the piles are
driven. Two PDA tests shall be performed per substructure, one at each end.

4. The piles shall be driven to the Required Driving Resistance shown on this sheet. Re-
striking the piles is not planned.

5. If the required driving nominal resistance is met and the length of the pile driven is less
than 80 percent of the estimated pile length the Geotechnical Engineer shall be contacted.

7.6 Drilled Shaft Foundations
The shaft sizes and estimated lengths are noted in Tables 7.3 and 7.7. The recommended axial

design resistances for drilled shafts are based on a resistance available when the tip of the shaft
is embedded at least two diameters below the top of the highly weathered rock layer. The
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recommended axial design resistance has been developed by static analysis methods in
accordance the AASHTO LRFD design procedures.

Normally, confirmation of the static analysis is performed by load testing in the field using the
Osterberg (O-CELL) test method. It is noted that the recommended axial design resistances
are consistent with the design resistances used for numerous bridges recently constructed for
the Capital Beltway Express Lanes project and the Dulles Metrorail Silver Line project. These
design resistances were based on limited O-CELL test results conducted at the beginning of
these projects. Based on this successful experience, we do not recommend load testing of
drilled shafts for this project. Based on the recommended shaft lengths and bearing elevations
the average ratio of maximum factored design load (including the factored shaft weight) to the
ultimate resistance is about 0.38 (max. is 0.51).

The contractor should install one non-production technique shaft in the vicinity of each
substructure supported by drilled shafts. The use of a 3.0-foot diameter technique shaft may be
used for technique shafts.

The design of the reinforcement required should be made based on the results of lateral pile
analyses presented in Table 7.4 and 7.8.

All drilled shaft inspections should be performed by the Geotechnical Engineer to determine that
the shaft is constructed in accordance with the design requirements and the requirements for
construction.

The following notes should be included on the project plans:

1. The drilled shafts shall be constructed in accordance with the VDOT Special Provision for
Drilled Shafts.

2. The drilled shafts shall extend and bear a minimum of two shaft diameters below the top
of the Highly Weathered Rock (HWR) surface. The shaft tips shall extend and bear at or
below the tip elevations noted in Tables 7.3 and 7.7.

3. The identification of HWR shall be verified in the field during the installation of drilled
shafts. The verification process shall consist of:

e The subsurface conditions encountered in the field during excavation shall be
compared to the expected conditions noted in the nearest geotechnical soil test
boring record.

o The auger cuttings shall be visually examined. The field inspector shall monitor all
drilling operations and closely examine the drill cuttings for changes in color size,
relic structure, and rock fragments. It is expected that drill cuttings from the HWR
stratum will contain highly weathered rock fragments.
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o The inspector shall monitor the rate of physical advancement (penetration) by the
drilling equipment for changes in increased resistance to advancement.

4. The termination elevation of the drilled shafts shall meet the following criteria:
o The tips shall terminate at or below the tip elevations noted in Table 7.1.
e The shafts tips shall be embedded at least two diameters into the HWR.

e The shafts shall extend at least one diameter below the bottom of any discontinuities
(non-HWR soil layers) found within the HWR zone, and shall extend at least two
diameters below the top of the discontinuous HWR zone for that shaft.

5. All 48-inch and 60-inch shafts shall be equipped with equally spaced four and six
crosshole sonic logging (CSL) tubes, respectively. The first two drilled shafts installed
shall be CSL tested. If there is any change in drilling technique, the first shaft following
the change in technique shall be CSL tested. After the initial CSL tests, 25 percent of
the remaining shafts shall be CSL tested. Any shafts with concerns, anomalies, excess
concrete take, or problems noted during drilled shaft inspection by the Geotechnical
Engineer shall be CSL tested.

6. Prior to concreting, verification of effective cleaning of the bottom of the shafts shall be
performed by downhole inspection of dry cased shafts and by soundings of wet shafts.

Shafts may be constructed as dry cased shafts or by using wet polymer slurry methods.
Regardless of the method employed, the construction of the shafts and cleaning prior to
concrete placement should be performed in accordance with the Special Provision for Drilled
Shafts.

7.7 Abutment Settlement, Downdrag, and Monitoring Requirements

The piles and shafts supporting the abutments of the bridges (except Abutment A of Bridge
B628) will extend up through the retained backfill. Settlement beneath the abutments in excess
of about 0.5 inches adds a downdrag load to the piles. The estimate total settlements are
expected to range from about 0.5 to 1.5 inches; therefore, some downdrag force is expected for
all deep foundations supporting abutments. The settlements are expected to occur within the
upper strata, which are fairly thin; consequently, the downdrag is expected to be minor.
Accommodation of minor downdrag force has been accounted for in the design of the piles. To
eliminate downdrag from being added to the HP piles in the MSE zone, we recommend placing
cans around the piles and filling the cans with loose, dry sand. To eliminate downdrag from
being added to drilled shafts in the MSE zones of the abutments for Bridge B629, we
recommend wrapping the shafts with Yellow Jacket™, which is a prefabricated friction reduction
pile sleeve.
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7.8 Deep Foundations QA/QC

Construction of deep foundations, i.e. the installation of driven piles, drilled shafts, and
augercast piles, should be performed in accordance with existing VDOT special provisions. The
Geotechnical Engineer should be retained to review existing special provisions for project-
specific needs developed by the structural engineers. General quality assurance and quality
control should be performed in accordance with VDOT’s Special Provision for Quality
Assurance/Quality Control (QA/QC) for the Construction of Deep Foundation Systems. This
special provision and these recommendations cite related special provisions for QA/QC for deep
foundations.

7.9 Retaining Walls

Proposed MSE walls will tie into existing MSE abutment walls or be constructed as wrap-around
walls with the front face situated in front of the abutment. Walls RW-002 to RW-006 are
associated with new abutment construction. Walls RW-001 and RW-007 will be MSE type wall
constructed to retain embankments. Walls RW-008 to -010 will be RW-3 type gravity walls
constructed to retain embankments. The results of the retaining wall analyses are presented in
Table 7.9.
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Table 7.9 - Results of Retaining Wall Analyses
) wall Factors of Safety Avg. Applied
Wall Section
No. Analyzed Height Global Bearing | 5 orturn Sliding Bng. Stress

ft Circular | Block |Capacity psf
RW-001 [Sta 12+17 18.5 2.8 2.6 4.90 2.21 1.43 3,865
RW-001 [Sta 12+34 22.0 2.1 2.0 4.89 2.13 1.40 4,928
RW-002 [Front Wall South Half 34.0 1.9 - 412 2.25 1.66 7,871
RW-003 |Front Wall Sta 10+50 294 1.9 - 1.99 2.19 1.36 6,938
RW-003 |Front Wall Sta 11+40 294 1.8 - 1.90 2.19 1.36 6,938
RW-004 [Front Wall Sta 11+15 39.0 1.6 - 1.55 2.30 1.32 8,887
RW-005 |Front Wall Sta 11+00 30.7 1.9 - 3.56 2.21 1.60 7,201
RW-006 |Front Sta 13+75 23.7 1.8 - 2.31 2.09 1.29 5,782
RW-006 |Front Sta 14+25° 24.5 1.7 - 1.82 1.97 1.20 6,133
RW-006 [North Bend Sta 12+10 19.2 1.8 1.8 2.18 2.44 1.45 4,210
RW-006 |South Bend Sta 15+20 17.0 1.8 1.6 1.84 2.40 1.42 3,762
RW-007 [Sta 40+50 16.0 2.1 1.7 2.01 1.87 1.27 4,255
RW-008 [Sta 40+20 7.8 1.7 2.1 1.14 1.24 1.31 2,800
RW-008 [Sta 43+28 7.4 1.4 2.2 1.19 1.24 1.35 2,640
RW-009 |Sta 50+00 9.2 1.9 2.1 1.25 1.63 1.22 2,610
RW-009 |Sta 51+20 6.0 1.6 2.1 1.56 1.62 1.45 1,710
RW-010 |Sta 10+00 8.9 2.4 23 2.76 1.21 1.48 3,220
Notes:

1. Analyses were performend in accordance with LRFD methods

N

load. SF = 1.0 meets the acceptance criteria.

No o Ao

Wall height includes wall embedment.

Analyzed height of front abutment walls is from profile grade to top of leveling pad.
Results are based on lengthened straps
The base width of RW-009 should be 0.7H

Retaining walls RW-008 and WR-009 are to be constructed either entirely or in part on a slope.
A minimum bench of 4.0 feet located in front of the toe of the wall was assumed where walls are to be

Factor of safety for non-global analyses represents represents the ratio of factored resistance to factored

constructed on slopes. A minimum embedment depth of 2.0 feet should be incorporated for RW-3 walls.

The expected settlements of retaining walls are presented in Table 7.10.
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Table 7.10 - Results of Settlement Analysis for Walls

Wall Section Estimated Settlement, in
No. Analyzed Monitoring Requirement
Short Term (A) Long Term (B)
RW-001 Sta 12+17 0.10 0.01 None
RW-001 Sta 12+34 0.10 0.01 None
RW-002 Front Wall - South Half 0.27 0.03 None
RW-003 Front Wall Sta 10+50 1.19 0.13 Two-Month Wait period
RW-003 Front Wall Sta 11+40 0.92 0.10 None
RW-004 Front Wall Sta 11+15 1.33 0.15 Two-Month Wait period
RW-005 Front Wall Sta 11+00 0.47 0.05 None
RW-006 Front Sta 13+75 0.84 0.09 None
RW-006 Front Sta 14+25 0.88 0.10 None
RW-006 North Bend Sta 12+10 0.48 0.05 None
RW-006 South Bend Sta 15+20 0.34 0.04 None
RW-007 Sta 40+50 0.17 0.02 None
RW-008 Sta 40+20 0.20 0.03 None
RW-008 Sta 43+28 0.33 0.04 None
RW-009 Sta 50+00 0.09 0.01 None
RW-009 Sta 51+20 0.15 0.02 None
RW-010 Sta 10+00 0.02 0.01 None
Notes:

1. A=immediate + elastic and consolidation within two months of completion.

2. B =residual settlement beyond two months of completion.

Based on the settlements presented in Table 7.10, differential settlement is not expected to be a
concern. The settlement data shown in Column A includes immediate and elastic and
consolidation settlement that is expected to occur during wall construction and within a period of
two months after the full wall height is reached. The residual settlement, Column B includes
minor residual elastic settlement and consolidation settlement (beyond two months) and long-
term, secondary consolidation up to a period of twenty years.

The locations where the total settlement is expected to exceed 1.0 inch requires settlement
monitoring over a period of about two months are noted in Table 7.10. Settlement monitoring
readings should be provided to the Geotechnical Engineer. Once the Geotechnical Engineer
determines that the remaining long-term settlement is less than 1.0 inch, construction of
pavements, grade slabs, and moment slabs can proceed.

7.10 General Wall Design and Construction Recommendations
General wall design and construction recommendations are presented in this section.

Additional wall-specific recommendations required as a result of our analyses or by the
subsurface conditions are presented in Section 7.12.
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7.10.1 MSE Walls

Stability of Existing MSE Abutment Walls During Construction

During the construction of the proposed abutment walls for RW-002, -003, -004, and -005, the
excavation for the new reinforcing straps will impact the existing abutment MSE walls at these
locations. Specifically, the existing wrap-around MSE wall leveling pad of the abutment walls
typically stair-step up in elevation from the face of the existing abutment until it nears the
existing supported road grade. The construction of the new/expanded abutment MSE walls will
require a horizontal cut to be extended from the abutment face to the end of the reinforcing
straps. The resulting excavation would undermine the stepped portion of the existing MSE wrap-
around walls or will otherwise create an unfavorable condition for global stability during their
construction. These conditions will require sheeting and/or bracing to support the existing MSE
wall and potentially the adjacent embankment slopes during construction. The MSE specialty
contractor or others will need to design the applicable bracing and shoring to provide adjacent
temporary stability during construction.

The following paragraphs provide descriptions of the proposed MSE abutment walls and detail
the expected impacts to the existing MSE abutment walls.

Proposed MSE wall RW-002 (Existing wall 7RW-61)

The proposed RW-002 MSE wall is planned to abut the southern side of the existing
7RW-61 MSE wall at Abutment B of Bridge B627. The southern 7RW-61 wrap-around
wall turns at an angle of about 122° from the Abutment B face and stair steps up the
underlying embankment slope for a length of about 86 feet before the wall meets
roadway grade. The RW-002 wall will be approximately 42 feet in height at its tallest
point at the face of Abutment B (measured from top of roadway to bottom of leveling
pad) with an effective strap length of about 29.5 feet. The construction of the new straps
will potentially undermine a segment of the southern wrap-around portion of MSE wall
7RW-61.

Proposed MSE wall RW-003 (Existing wall 7TRW-62)

The proposed RW-003 MSE wall is planned to abut the southern side of the existing
7RW-62 MSE wall at Abutment A of Bridge B628. The southern 7RW-62 wrap-around
wall turns at an angle of about 60° from the Abutment A face and stair steps up the
underlying embankment slope for a length of about 45 feet before the wall nears
roadway grade. The RW-003 wall will be approximately 29.4 feet in height at its tallest
point at the face of Abutment B (measured from top of roadway to bottom of leveling
pad), with an effective strap length of about 20.6 feet. The construction of the new straps
will potentially undermine a segment of the southern wrap-around MSE wall of 7TRW-62.
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Proposed MSE wall RW-004 (Existing wall 7TRW-64A)

The proposed RW-004 MSE wall is planned to abut the southern side of the existing
7RW-62 MSE wall at Abutment B of Bridge B628. The southern 7RW-64A wrap-around
wall turns at an angle of about 120° from the Abutment A face and extends in line with
the Jones Branch Connector roadway for about 11 feet before turning southward along a
47 .8-foot radius and eventually running parallel to 1-495 (approximately perpendicular to
the Jones Branch Connector Roadway). The 7RW-64A southern wrap-around wall
extends for a total length of 346 feet and stair steps up the underlying/adjacent
embankment slope before the wall nears roadway grade. The RW-004 wall will be
approximately 39.0 feet in height at its tallest point at the face of Abutment B (measured
from top of roadway to bottom of leveling pad), with an effective strap length of about
20.5 feet. The construction of the new straps will potentially undermine a segment of the
southern wrap-around MSE wall of 7TRW-64A.

Proposed MSE wall RW-004A (Existing wall 7RW-64A)

The proposed RW-004A MSE wall is planned to abut the northern side of the existing
7RW-62 MSE wall at Abutment B of Bridge B628. The northern 7RW-64A wrap-around
wall turns at an angle of about 100° from the Abutment A face and extends in line with
the Jones Branch Connector roadway for about 6 feet before turning northward along a
32.8-foot radius and eventually running parallel to 1-495 (approximately perpendicular to
the Jones Branch Connector Roadway). The 7RW-64A northern wrap-around wall
extends for a total length of 363 feet and stair steps down the underlying/adjacent
embankment slope before terminating at the beginning of MSE wall 7RW64B. The
RW-004A wall will be approximately 43.4 feet in height at its tallest point at the face of
Abutment B (measured from top of roadway to bottom of leveling pad), with an effective
strap length of about 30.4 feet. The construction of the new straps will potentially
undermine a segment of the northern wrap-around MSE wall of 7RW-64A.

Proposed MSE wall RW-005 (Existing wall 7TRW-64A)

The proposed RW-005 MSE wall is planned to be constructed at the proposed
Abutment A location of Bridge B629. The location of this MSE wall extends from about
Sta 11+25 to about Sta. 14+00 of the existing 7TRW-65 MSE wall. The proposed RW-005
wall will run parallel with the 7RW-65 wall and will be offset to the east of the existing
wall by about 22 feet at the northernmost point of RW-005 to a maximum of about 38
feet at the southern portion of RW-005. The RW-005 wall will be approximately 31.5 feet
in height at its tallest point (measured from top of roadway to bottom of leveling pad),
with an maximum effective strap length of about 22 feet. The construction of the new
straps for RW-005 will will likely cause global instability of the existing wall, and will
require either bracing or shoring along this span.
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Cut Depth next | Estimated Estimated Estimated Required
Proposed Wall Section to Adjacent | Global Factor | Global Factor | Embedment Depth for
No. Analyzed Exist. Wall, |of Safety-No| of Safety - Bracing/Shoring*

ft Bracing With Bracing* ft
RW-002 Sta 25+11 12.0 1.1 1.4 3.0

RW-003 Sta 11+49 2.3 <13 1.5 Brace to Dredge Depth
RW-004 Sta 11+00 8.9 1.2 14 35
RW-004A Sta 10+26 9.5 1.1 1.3 8.0

Sta 10+33 9.0 1.2 14
RW-005 a 5.0
Sta 12+30 9.0 1.1 1.4 50
Notes:

1. Wall cut depth next to adjacent existing walls calculated from bottom of existing wall to top of
excavation for
2. Results are based on assumed strap lenghts of 0.7*H of the proposed wall heights.
3. RW-005 at Sta 10+33 is 9.0 feet below the existing MSE wall, butis located about 15.5 feet away from
the

face of the existing MSE wall, and due to the existing slope in font of the wall, onlyrequires a cut of

*Final requirements to be determined by the shoring contractor

The MSE wall contractor should plan on installing bracing/sheeting to the minimum depths
above which provide a minimum Factor of Safety of at least 1.3.

The MSE walls should be designed and constructed in accordance with VDOT’s current Special
Provision for Mechanically Stabilized Earth Walls (Concrete Panel Facing); VDOT’s current
standard plan notes, MSE Retaining Wall - MSE Design Requirements; and Chapter 10 of
VDOT'’s Earth Retaining Structures Manual.

Reinforcement straps for MSE walls should have lengths of L = 0.7*H (minimum length of = 8.0
feet) as noted in Table 7.12, where H = the total of the exposed wall weight to top of leveling
pad. For walls located in front of abutments, H = the distance from the roadway profile grade to
the top of the leveling pad. .

A minimum embedment depth of 2 feet is recommended for all MSE walls. Additionally, MSE
walls should be embedded a depth at least H/10 for abutments. If the slope below the bases of
the walls are not relatively flat on a perpendicular projection, the embedment ratio should be
H/12 for 3H:1V slopes and H/7 for 2H:1V slopes. The required embedment depths should be
shown on the project plans.

The Specialty Contractor should prepare shop drawings for the proposed retaining walls and
submit them to the Project Designer for review. The analyses performed for this project include
only nominal ftraffic surcharge loads. If the Specialty Contractor plans to place earth,
construction materials, or equipment within a 1H to 1V projection from the base of the wall, the
design of the wall by the Specialty Contractor must include these loads. Heavy equipment
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should be kept a minimum of 5 feet horizontally from the wall panels. This will require the use of
lighter compaction equipment behind the retaining walls.

Slip joints should be used at connections to existing walls and at locations where the backfill is
not simultaneously placed. The analyses indicate that the use of slip joints at other specific
locations is not needed; however, the Specialty Contractor may elect to include slip joints in his
design.

Select backfill placed behind the MSE wall within the reinforced zone shall meet the
requirements of VR&B Section 203 and the applicable Special Provision. The compacted
reinforced backfill should have a moist density of approximately 100 to 110 pcf and should have
a friction angle of at least 34 degrees. Soil material placed behind the reinforced zone should
meet the requirements of VR&B Section 303 and have a compacted moist density of 118 pcf
and a minimum friction angle of 30 degrees.

The vertical sides of the reinforced fill exposed to natural soil or backfill soils should be
protected with a non-woven geotextile that meets the requirements of VR&B Section 245.03(d)
and have a minimum weight of 10 oz/yd?.

To enhance the life of metal reinforcement, an impervious membrane should be placed beneath
the surface or pavement section above the first row of reinforcement. The membrane should
slope away from the wall panels. A geotextile at the top of the MSE reinforced fill is not required
if an impervious membrane is used.

To reduce the possible pull-down effects on the panels or abutments, the MSE backfill should
be placed up to a level about 2 inches above the panel and abutment hooks before placing the
metal strips on the backfill.

The borings indicate that fairly good foundation conditions are present near the foundation
levels of the retaining walls; nevertheless, there could be locations that do not meet the required
bearing requirements noted on the project plans. To cover this possibility, VDOT requires the
following notes to be placed on the project plans:

“Prior to construction of the leveling pad and MSE fill, the Geotechnical Engineer of Record
(GER) shall verify that the retaining wall is founded on subgrade materials that meet the
minimum allowable bearing capacity noted on the wall plan and elevation sheets. If the
GER determines that the subgrade is unacceptable for placement of MSE fill, the
Contractor shall undercut the subgrade to the limits directed by the GER. Unacceptable
materials include, but are not limited to, all fat clays and elastic silts (CH, MH), low plasticity
clays and silts (CL, ML) with an unconfined compressive strength of less than 2,000 psf,
and other obvious soil types not capable of providing the required foundation support.
Undercut materials shall be replaced with Select Backfill Materials, Type 1, Minimum CBR
of 30, per VDOT Section 207.”

B



Scotts Crossing Road Project March 17, 2016
VDOT Project No. 8102-029-065 UPC 103907 Page 40

If undercutting is required, the undercutting should extend at least 3 feet beyond the front and
heel of the reinforced zones. If groundwater is present during undercutting, a stabilization fabric
meeting the requirements of VR&B Section 245.03(d) with a minimum weight of 10 oz/yd?
should be placed on the bottom and sides of the undercut excavation prior to placing the select
fill.

The select fill should be placed in loose lifts not exceeding 8 inches and then compacted. The
moisture content of the select fill should be maintained within 20 percent of the optimum
moisture content. The select fill should be compacted to 95 percent of the maximum dry density
as determined by VTM-1.

7.10.2 RW-3 Type Walls

Retaining Walls RW-008 and RW-009 are to be constructed either entirely or in part on a slope
near the toe of the wall. A minimum bench of 4.0 feet will be required for these portions of the
wall. The toe slope extending from the bench should be constructed with a maximum (no
steeper than) 2H:1V slope. The bearing capacity factors for these wall segments were reduced
per Bowles, 5" edition Table 4.7, to account for the bench width, maximum toe slope, and
underlying soil strength properties. The resulting analyses require that a minimum embedment
depth of 2.0 feet can be used for the RW-3 walls constructed on slopes with a 4-foot bench,
except Wall RW-009. The base width of Wall RW-009 should be increased to 0.7H to provide
adequate bearing capacity.

Portions of the proposed RW-008 and RW-009 walls are also planned to cross over a Conspan
type box culvert which transports Scotts Run under Scotts Run Crossing. Settlement analyses
were performed along the alignment of the retaining walls, which did not indicate settlements
that would create cause for concern with regards to either differential settlements or unusual
stress on the pipe (highest calculated total settlement was about 0.33”). Any potentially loose
backfill material present around the Conspan structure should be identified during the QA
process during construction and undercut/replaced in accordance with the recommendations in
the following paragraphs. Vertical construction joints should be constructed in the retaining walls
at the point where the walls cross the Conspan box culvert.

The recommendations in the following paragraphs apply to VDOT RW-3 type concrete gravity
retaining walls.

Backfill materials placed against the walls should be relatively free draining soils, such as SM or
better or AASHTO A-2-4 soils. Highly plastic materials should be excluded from the wall backfill
materials. If highly plastic or soft soils are encountered at the foundation bearing elevations,
they should be undercut entirely or a minimum of 2 feet and replaced with compacted fill
meeting the requirements of Section 303 of the VDOT Road and Bridge (VR&B) Specifications,
Type | Select Fill, Minimum CBR = 30. The select fill should be wrapped entirely with a woven
geotextile meeting the VR&B Specification 245.03(d). The undercut should extend a distance of
3 feet beyond the toe and heel of the wall.
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The top 2 feet of backfill should consist of a low-permeability soil to minimize the amount of
surface water infiltration into the backdrain. On-site clay (CL) soils may be adequate for this
criterion, provided that the soil used is not sandy in nature.

The backdrain should be constructed in accordance with VDOT Road and Bridge Standards
Detail RW-3. Additionally, we recommend that the gravel backdrain be wrapped in a filtration
geotextile meeting the requirement of VR&B, Section 245.03 (c).

The fill placed adjacent to the retaining walls should not be over-compacted. Heavy earthwork
equipment should maintain a minimum horizontal distance away from the retaining walls within
a 1:1 projection from the bottom of the wall. Lighter compaction equipment should be used
close to the retaining wall. To achieve a desirable balance between minimizing excessive
pressures against the retaining walls and reducing the settlement of the wall backfill, we
recommend that the wall backfill be compacted to 95% of the maximum dry density obtained in
accordance with VTM-1. The moisture content should be maintained within 20 percent of the
optimum moisture content.

7.10.3 Wall Settlement Monitoring

At locations where the calculated short-term and long-term settlement expected by MSE
construction within twenty years of completing the walls is less than 1 inch for abutments and
less than 2 inches for roadway walls, monitoring is not required nor is a wait period required
prior to construction of approach slabs, pavements, or moment slabs. At locations where the
total long-term settlement is greater than these values, but the remaining residual long-term
settlement two months after completion is less than 1.0 inch for abutments, and less than 2
inches for roadway walls, a two-month wait period is required at the end of wall construction
prior to construction of approach slabs, pavements, or moment slabs. Table 7.10 lists the
monitoring requirements for the retaining walls.

If a wait period is required, the contractor may elect to monitor the wall settlement to reduce the
wait period. If monitoring is selected, survey readings should be performed bi-weekly during
construction thereafter until construction is completed. The GER should review the data and
determine that the rate of settlement has stabilized and that the remaining settlement will not
exceed the allowable amount prior to discontinuing monitoring.

Survey pins placed for monitoring should be attached to the first row of panels, one per 50 feet
in the required areas, but not less than two pins. The pins should be protected from damage by
construction activities.
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7.11 Specific Wall Design and Construction Recommendations
The embedment depths of the walls should meet the minimum requirements of Table 7.4.
Notes should be placed on the plans that indicate the foundation soils have the bearing

resistances noted in Table 7.12 below:

Table 7.12 - Recommended Design Criteria for Retaining Walls

Min. Required Minimum Minimum
Wwall Section Bearing Resistance Strap Length Embedment
No. Analyzed

psf ft ft
RW-001 |Sta 12+17 3,900 0.7*H 2.0
RW-001 |Sta 12+34 5,000 0.7*H 2.0
RW-002 |Front Wall South Half 7,900 0.7*H 2.4
RW-003 |Front Wall Sta 10+50 7,000 0.7*H 2.0
RW-003 |Front Wall Sta 11+40 7,000 0.7*H 2.0
RW-004 |Front Wall Sta 11+15 8,900 0.7*H 3.0
RW-005 |Front Wall Sta 11+00 7,200 0.7*H 2.4
RW-006 |Front Sta 13+75 5,800 0.7*H 2.0
RW-006 |Front Sta 14+25 5,200 0.7*H 2.0
RW-006 |North Bend Sta 12+10 4,200 0.7*H 2.0
RW-006 |South Bend Sta 15+20 3,800 0.7*H 2.0
RW-007 |Sta 40+50 4,300 0.7*H 2.0
RW-008 |Sta 40+20 2,800 - 2.0
RW-008 |Sta 43+28 2,700 - 2.0
RW-009 |Sta 50+00 2,800 - 2.0
RW-009 |Sta 51+20 1,800 - 2.0
RW-010 |Sta 10+61 3,000 - 2.0
Notes:

1. His the distance from the top of the wall to the top of the leveling pad. For walls located

in front of abutments, H = the distance from roadway profile grade to top of leveling pad.
2. The minimum embedment for wing walls embannkment supporting wall is H/20 = 2.0 feet.
3. Minimum embedment for front abutment walls is H/10 > 2.0 feet.

The Specialty Contractor will prepare shop drawings for the MSE walls. The drawings will
indicate the expected wall bearing loads for each wall section. These bearing loads are
expected to be similar to the minimum required bearing resistances at specific stations noted in
Table 7.12. The minimum required bearing resistances noted in Table 7.12 are based on LRFD
analysis. The computed bearing stress is typically about 1.5 times higher than in ASD analysis
because of factored loadings. It is expected that the Geotechnical Engineer’s representative will
verify the available foundation resistance by conventional methods. In consideration of the field
methods employed, the factored bearing pressure noted on the plans (or shop drawings if
prepared) should be reduced by 1.5, or as directed by the Geotechnical Engineer. If the
foundation bearing resistance in the field is determined to meet or exceed the reduced bearing

ESs
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pressure, the bearing resistance should be considered as acceptable for support of the retaining
wall.

Wall RW-002

Undercutting soft soils below the zone of MSE reinforced fill to El 328.2, or as determined in the
field, and replacement of the undercut materials with Type | select fill should be expected in the
vicinity of the south third of the front wall. See detail in Appendix A.

Wall RW-003

Undercutting ELASTIC SILTS 2.0 feet and replacement of the undercut materials with Type |
select fill in the MSE reinforce zone should be expected in the vicinity of the south third of the
front wall. Settlement monitoring is required.

Wall RW-004

Settlement monitoring is required.

Wall RW-006

Undercutting ELASTIC SILTS 2.0 feet and replacement of the undercut materials with Type |
select fill in the MSE reinforced zone should be expected along the majority of the front wall.
See detail in Appendix A.

Wall RW-009

The base width of this wall should be 0.7H.

Other Walls

No specific design and construction recommendations are required for these walls.

Undercutting might be required at other locations when poor bearing soils or highly plastic soils
are present. Where undercutting is required, the undercutting should extend 3 feet horizontally
in front and back of the reinforced zone. To facilitate ease of excavation and compaction,
undercutting operations should be performed prior to pile driving.

7.12 Sound Walls

The sound wall will be designed by a Specialty Contractor. Typically, sounds walls are
constructed by placing panels between concrete or steel posts. The posts are typically placed
in predrilled holes and concreted. The Specialty Contractor will determine the size and depth of
the predrilled hole and the horizontal spacing of the posts. Parameter sheets for design of the

B



Scotts Crossing Road Project March 17, 2016
VDOT Project No. 8102-029-065 UPC 103907 Page 44

posts are presented in as the first two sheets of Appendix D. The Specialty Contractor should
expect that site conditions can vary between borings.

7.13 Pavement Design

7.13.1 Design Information

Pavement design has been performed using the traffic data provided in emails from Mr. John
Dresser of Fairfax County DOT dated February 11 and 12, 2014.

For all roadways:

The opening year is 2018. The truck percentage is 1.5%. The design requirement is 30 years.
The growth rate is expected to be near 1.0%. No heavy trucks are permitted on the 1-495
Express Lanes.

Roadway No. 1 - Jones Branch Connector/Scotts Crossing Road

The 2020 and 2040 two-way AADTs are 33,000 and 40,000 vpd. This corresponds to a growth
rate of 0.967%, which would make the 2018 year AADT 32,371 vpd. We assumed a 50-50 split
between light trucks and heavy trucks and we assumed 0.3% busses. This roadway is
classified as an urban primary arterial route. It is a four-lane through roadway with turning
lanes.

Roadway No. 2 - Ramp 1-495 SB Off-Ramp from 1-495 Express Lanes to JBC

The 2040 one-way AADT is 10,125 vpd. We assumed 80% of this traffic for the opening year,
which corresponds to a growth rate of 1.012 percent. We assumed a 50-50 split between light
trucks and buses. This roadway is classified as an urban interstate route. It is a two-lane
through roadway.

Roadway No. 3 - Ramp 1-495 SB On-Ramp to 1-495 Express Lanes from JBC

The 2040 one-way AADT is 4,425 vpd. We assumed 80% of this traffic for the opening year,
which corresponds to a growth rate of 1.012 percent. We assumed a 50-50 split between light
trucks and buses. This roadway is classified as an urban interstate route. It is a one-lane
through roadway.

Roadway No. 4 - Ramp 1-495 NB Off-Ramp from 1-495 Express Lanes to JBC

The 2040 one-way AADT is 3,525 vpd. We assumed 80% of this traffic for the opening year,
which corresponds to a growth rate of 1.012 percent. We assumed a 50-50 split between light
trucks and buses. This roadway is classified as an urban interstate route. It is a two-lane
through roadway.

Roadway 5 - Ramp 1-495 NB On-Ramp to I-495 Express Lanes from JBC
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The 2040 one-way AADT is 8,175 vpd. We assumed 80% of this traffic for the opening year,
which corresponds to a growth rate of 1.012 percent. We assumed a 50-50 split between light
trucks and buses. This roadway is classified as an urban interstate route. It is a two-lane
through roadway.

7.13.2 Existing Pavement Sections
Based on typical sections prepared for the 1-495 HOT Lanes project, Drawing 7-2A(23) Jones
Branch Connector, Section 7 — Package 2; and Drawing 7-2A(24) Dulles Interchange Ramps,

Section 7 - Package 2, the following pavement sections are observed:

Table 7.13 - Existing Pavement Sections

Pavement Layer, inch Structural Nos.
Roadway
SM-12.5E | IM-19.0D | BM 25.0 A 21B Actual Sy | Sk Reqd.
Jones Branch Connector 1.5 2.0 7.0 6.0 5.34 4.58
Ramps 2.0 2.0 10.0 6.0 6.88 <4.56

The existing pavement sections for the ramps in the Dulles Interchange cover ramps to and
from 1-495 as well as 1-495 Express Lanes (HOT Lanes) ramps (designated with an H at the end
of the ramp identifier).

7.13.3 Pavement Analysis

The pavement analyses were performed in accordance with Chapter 6 of VDOT’s Manual of
Instruction (MOI). This chapter incorporates the procedures of the 1993 AASHTO Pavement
Design Methods. The vehicle ESAL factors listed in the MOI were used in the analysis. An
ESAL factor of 1.5 was used for buses as this was the ESAL factor used in the design of

pavements for the 1-495 Express Lanes project.

A CBR value of 4.56 was based on the average value of five tests performed for the project and
reduced by two-thirds.

The required pavement design structural numbers, Sy, are presented in Table 7.14.

Table 7.14 - Required Pavement Structural Number

Required
Roadway
Pavement Sy
No. 1 — JBC/Scotts Crossing Road 4.58
No. 2 - 495 SB off from Exp. Lanes to JBC 4.54
No. 3 - 495 SB to Exp. Lanes from JBC 4.00
No. 4 - 495 NB off from Exp. Lanes to JBC 3.76
No. 5 -495 NB on to Exp. Lanes from JBC 4.38
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7.13.4 Pavement Design Recommendations

Based on the given traffic data and the calculated required pavement structural numbers, the
pavement sections noted in Table 7.5 would be adequate. For JBCON, it is recommended that
the new pavement match the existing pavement in areas that will be widened, from the west end
at about Sta 18+00 up to Sta 25+12. The total thickness of new/widened Scotts Crossing Road
pavement sections ahead of station 30+01 shall be 16.5 inches with an asphalt thickness of
10.5 inches.

Where ramps are to be widened and for the segment of Scotts Run Crossing between Sta
25+12 to 30+01, we recommend that the pavements be widened with the same pavement
section as existing ramps; 14.0 inches of asphalt over 6 inches of 21B. The total asphalt
thickness of the new ramps shall also be the same thickness of existing ramps. The
recommended pavement sections are summarized in Table 7.15.

Table 7.15 - Recommended Pavement Sections - Through Lanes and HOT Lane Ramps

Pavement Layer, inch
Roadway SN
SM-9.5D IM-19.0 A | BM 25.0 A 21B
JBCON Widening up to Sta 25+12 1.5 20 7.0 6.0 5.34
Scotts Crossing New Sta 25+12 to 30+01 1.5 2.0 7.0 6.0 5.34
Scotts Crossing New ahead Sta 30+01 1.5 2.0 7.0 6.0 5.34
Ramps - Widened Sections 1.5 2.5 10.0 6.0 6.88
Ramps - New 1.5 2.5 10.0 6.0 6.88

The pavement thickness for the Capitol One Service Road should match the pavement system
provided on the Capital One Infrastructure Site Plan. Pavement thicknesses for the Gates of
McLean entrance, Spring Gate Drive, and new Gates of McLean parking should match the
existing pavement thicknesses for these areas. The Capitol One Infrastructure Site Plan and
the as-built drawings for the Gates of McLean were provided to ECS by RK&K and the required
pavement systems are summarized in Table 7.16 below.

Table 7.16 - Recommended Pavement Sections - Side Roads/Parking

Pavement Layer, inch
Roadway Surface Base Aggregate Sn
Pavement Pavement Base
Capital One Service Road 2.0 SM-9.5A | 4.0 BM-25.0 8.0 CTA 4.24
Gates of McLean Entrance/Spring Gate Drive /Parking 1.5 SM-9.5** | 2.5 BM-25.0** 6.0 21A 2.48

Notes:

1. The As-built drawings provided SM-2A and BM-2 (pre-2000 VDOT standard) pavement types which correlate to
SM-9.5 and BM-25.0 pavement types under current VDOT standards.
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For design consistency and continuity of drainage, it is recommended that widened sections of
Jones Branch Connector and all ramps be constructed with the same pavement sections as the
existing pavement sections.

Underdrains

Jones Branch Connector/ Scotts Crossing Road - All raised medians should be provided with an
underdrain, Std. Type UD-2. The outside edges of each the roadways should be provided with
an underdrain, Std. type UD-4. All ramps should be provided with an underdrain at the edge of
pavement on the low side, Std. Type UD-4.

Existing Pavement Tie-Ins

Saw cuts should be used to tie into existing pavements. The tie-ins should be performed in
accordance with Std. Detail WP-2. Minor adjustments to the required pavement sections at the
tie-in locations might be required to accommodate variations in the existing pavement thickness.

Milling and Overlays

The eastern end of Scotts Crossing Road will be milled and overlain to save portions of the
existing asphalt. The mill and overlay area for the existing pavement to be reused is from about
Sta. 44+20 to about Sta. 47+18. To meet the required Sy, the overlays should increase the
thickness of the existing asphalt by 1.5 inches. Where SM-9.5D is placed, the minimum and
maximum lift thicknesses are 1.0 and 2.0 inches, respectively. If additional thickness is
required, a base should be built up first with SM-19.0D, which has a minimum and maximum lift
thickness of 2.0 and 3.0 inches, respectively.

Subgrade Stabilization

The roadway subgrades should be prepared in accordance with recommendations of the
geotechnical engineering report prepared for the project and applicable VDOT Road and Bridge
Specifications. At locations where additional stabilization is needed, at least 4.0 inches of
Select Material, Type | with a minimum CBR of 30 should be used. The select material should
meet the Requirements of the VDOT Road and Bridge Specifications Section 207.
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8.0 GENERAL CONSTRUCTION RECOMMENDATIONS

8.1 Site Preparation

All site preparation and earthwork operations should be performed in accordance with Section
303 of the VDOT Road and Bridge (VR&B) Specifications. All clearing and grubbing operations
should follow Section 301 of the VR&B Specifications. All pipes, structures, stumps and root
mats should be removed regardless of fill height.

All clearing and grubbing operations should follow Section 301 of the VDOT Road and Bridge
Specifications. Installation of the appropriate erosion and sediment (E&S) control devices
should be performed in advance of the clearing and grading operations. The project plans
should include specific E&S requirements and details that are to be practiced at all times during
construction.

Prior to placing new fill, all topsoil, root matter, loose soils, wet soils, frozen ground, or other
materials not capable of supporting the embankment should be removed. Prior to filling, we
recommend that the surface be scarified and compacted. The ground surface should then be
proofrolled with a heavy vehicle, such as a loaded dump truck and observed by the
Geotechnical Engineer. Areas that rut, deflect, or pump excessively should be undercut and
replaced with compacted fill. The compacted fill should be tested to determine that it meets the
requirements stated herein. The use of bridge lifts should be avoided; however, in some
circumstances it may be expedient, but only with the approval of the Geotechnical Engineer.

8.2 Fill Material Requirements

All materials to be used as compacted fill should be in compliance with VR& B Section 303 and
the recommendations presented herein. Soils used as compacted fills should be free of fibrous
organic matter, construction debris, frozen soil, highly plastic soils, and excessively wet soils.
The soils should have a liquid limit less than 45 and a plasticity index less than 20. Large rocks
or concrete and asphalt fragments should not be used as compacted fill. Rock larger than 2.0
feet maximum dimension should not be used at any embankment level. Rock with maximum
dimensions of 8 inches or less may be used up to 1.0 feet below subgrade. Only particles with
maximum dimensions of 3 inches or less may be used as backfill within the top 12 inches of
roadway subgrade, over culverts, utilities or substructures. Additionally, within 1 foot proximity
of culverts, the maximum particle dimension is 2 inches.

If undercutting is required beneath MSE walls and the associated reinforced zone, as described
in Section 7.2.3, the replacement materials should consist of Type | select fill that meets the
requirements of VR&B Section 207 and has a minimum CBR of 30. Materials used in the
reinforced zone behind MSE walls should meet the requirements of VR&B Section 203 and the
applicable Special Provision for MSE Walls.
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It is recommended that before filling operations begin, representative samples of proposed fill
materials (including on-site blended materials) be obtained and sent to the QC laboratory. The
samples should be tested for gradation, plasticity (Atterberg limits), maximum dry density, and
optimum moisture content. These tests will be required for quality control testing during
construction as well as to determine if the proposed materials meet the requirements stated
herein.

8.3 Fill Placement and Compaction

We recommend that general fill lifts be limited to a maximum thickness of 8 inches; however,
when backfilling over culverts and structures (if any), the maximum lift thickness should be 6
inches. The fill soils should be compacted to 95 percent of the maximum dry density as
determined by VTM-1. The upper 2.0 feet beneath pavements should be compacted to 100
percent. The moisture content of the fill soils should be maintained within 20 percent of the
optimum moisture content determined by VTM-1.

The fill surface should be sloped adequately during construction to promote surface runoff and
to prevent the accumulation of ponded water on the fill. It is good practice to roll the surface
with a smooth roller to promote water runoff if rainfall is imminent and at the end of each work
day. Frozen soils should be removed before placing new fill or pavement aggregate bases.

It is recommended that the Geotechnical Engineer or his representative observe and document
the placement of all fill materials. Density tests should be performed at the frequency required
by VDOT's Inspection Manual. Areas that do not meet the specified compaction should be
recompacted and retested. Deviations in fill construction or test results that vary with the
specifications should be brought to the attention of the Geotechnical Engineer.

8.4 Fill/Cut Slope Protection

The VDOT Road and Bridge Specifications state that non-rock slopes require the establishment
of temporary or permanent soil stabilization within fifteen days after final grade is achieved. Soill
stabilization is also required for slopes that might not be at grade but will remain undisturbed for
longer than sixty days.

In order to reduce erosion and to provide slope protection all cut and fill slopes should be
seeded immediately after grading. The most common method of seeding is by hydro-seeding.
The hydro-seeder can generally prepare appropriate mixtures of seed, lime, fertilizer, and
mulch. Seed types that produce plants that can grow on steep slopes and resist drought
conditions should be used. Slopes steeper than 2H to 1V should be further stabilized with
erosion control mats, such as VDOT's EC-2 mat.
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8.5 Pavements
8.5.1 Subgrade Preparation

Construction of compacted fills and roadway subgrade preparation should be performed as
recommended in Sections 8.2 and 8.3 of this report. In addition to meeting the requirements for
subgrade fill of Section 8.3 the top 2 feet of subgrade soils should have a minimum CBR value
of 4.5. Compaction of the upper 2 feet of roadway subgrade soils must achieve minimum
density of 100 percent of the VTM-1 maximum dry density. Additional subgrade preparation
requirements are provided by VR&B, Section 305. Prior to placing the aggregate base course,
the subgrade should be proofrolled under the observation of the Geotechnical Engineer or his
representative.

8.5.2 Pavement Construction

Prior to placing the aggregate base course, the subgrade should be prepared as recommended
in Section 8.5.1 of this report.

Base course aggregates should meet the material and placement requirements of VR&B
Sections 203, 208, and 309. Base course aggregates should be compacted to a minimum of
95% of the VTM-1 maximum dry density and be within 20 percent of the optimum moisture
content.

Asphalt pavement materials should be in compliance with the requirements of VR&B Sections
210 and 211. Construction of asphalt pavement sections should be in compliance with VR&B
Section 315.
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LIMITED ACCESS HIGHWAY on December 13, 2007, and further modified by the Commonwealth Transportation Board on May 28, 2015.
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on December 13, 2007, and further modified by the Commonwealth Transportation Board on May 20, 2015.
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FEDERAL AID STATE SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
VA. | — STP-5A01(483) — 8102-029-065, B627 2
C.G. Sta. 25+06.85 .
V.C. = 230.00'
None

+8.00% —o—_"0.74% GENERAL NOTES:

267'-2/4" The original approved sheet, including original signatures, is filed in
the VDOT Central Office. Any misuse of electronic files, including

. scanned signatures, is illegal. Violators will be prosecuted to the
Beginning of bridge}_\ /_{ENG of bridge full extent of the applicable laws.

Back of backwall Back of backwall

Sta. 22+45.99 Sta. 25+13.18 Widths: Variable width sidewalk (12'-0" min., 12'-11%" max.), 5'-0" bike
lane, 23'-0" roadway, 22'-0" median, variable width roadway
o (29'-10" min., 42'-6'/4" max.), 5'-0" bike lane, |1'-0" sidewalk.
Finished Overall width varies (108'-4¥%" min., 118'-2!/," max.) face-to-face
grade of rails. Includes widening to the south of variable width
(56'-7" min., 64'-5," max.) and extension of 104' Span a.
Proposed Finished PVC
Ground Line Sta 23+91.85 —— — Span layout: 104'-0" - 160'-0" simple steel plate girder spans.
y AN
N ) Capacity: HL-93 loading.
Finished = /‘
+8.00% Exp. g Specifications:
—_— \ — _/7 Spon b '
.\ . | Construction: Virginia Department of Transportation Road and
- le.\ Fix. 18'-9" min. 21'-3" min. MSE refoining:|_\l Bridge Specifications, 200T.
Span a CU-;& 16'-6" min. | vert. cl. vert. cl. wall RW-002 : . : e e
. / vert. cl. % \ I Design: AASHTO LRFD Bridge Design Specifications, 7th Edition,
- ‘ | 2014; and VDOT Modifications.
] U T 13 lﬂ-—_—_—L —————— qQ o .
Fut 25'-0" min. |\ S e -4 ————_———— " T === e=—=eAl Standards: Virginia Department of Transportation Road and
‘/—[wléllure vert. cl.* § jf.r = Bridge Standards, 2008.
N
\ ;l’ Future DARWS 39'-9" min. ' These plans are incomplete unless accompanied by the Supplemental
- — Roadway - vert. cl. Specifications and Special Provisions included in the contract
\_[Fufure DTCB \Il J.l/ \ Existing grade documents.
= Roadway _r\ % L — — | Future wall Design loading includes 20 psf allowance for construction tolerances
- o Future wall N \_[Fu’rure DTWS o and construction methods.
Roadway Design loading includes |5 psf allowance for future wearing surface.

ABUTMENT A PlER ABUTMENT B The use of prestressed decks panels as stay-in-place forms will not

be permitted.

All structural steel, except in bearings and sole plates, shall be ASTM
A709 Grade 50W and shall be unpainted except as required by Section

407 of the S ificati . St t | steel in b i d I
DEVELOPED SECTION ALONG JBCON CONSTR. B blates sholl be ASTM AT09 Grade 36 ond shal be painted. . o
Finish paint color shall be brown, 595-20059.

Note: Plate girders shall be Curvegi b)f cutting the flanges to the proper
¥ The minimum ultimate vertical clearance over the curvature radius. Heat-curving is not allowed.

future roadways shall be 16'-6". . .
The spacing and height of stud shear connectors shall be shown on

the shop plans (working drawings).

Concrete in superstructure including deck slab, sidewalks, median and
rails shall be Class A4. All other concrete shall be Class A3.

GENERAL NOTES: (Conflnued) Low permeability concrete shall be used in this project.

. . All reinforcing steel shall be deformed and shall conform to ASTM Ael5,
Piles at Abutment A shall be 18" diameter auger cast concrete Grade 60 except for reinforcing steels noted as CRR (corrosion

piles having a factored axial reistance of 200 tons per pile. resistant reinforcing) which shall conform to applicable specifications
Piles shall be installed to the minimum tip elevation shown on noted in the Special Provisions. Al reinforcing bar dimensions on the
sheet 24. detailed drawings are to centers of bars except where otherwise

. . . . . noted and are subject to fabrication and construction tolerances.
Drilled shafts for the pier shall provide the axial resistances

as shown in the Drilled Shaft Data Table on sheet 47. Drilled Corrosion Resistant Reinforcing (CRR) steels shall conform to one or
shafts shall be installed tfo fthe minimum tip elevations shown more of the three Classes listed in the Special Provision. The minimum
in the Drilled Shaft Data Table, unless otherwise directed or yield strength shall be: 100 ksi for low carbon/chromium and 60 ksi
authorized by the Engineer. for stainless clad steel or solid stainless steel. The Class(es) of CRR
. . . steells) required on this project is/are noted on the plan sheets and
Pilers at Abutment B shall be steel H-piles conforming to ASTM A709 in the reinforcing steel schedule. Corrosion Resistant Reinforcing
grade 50 steel and shall be driven to the required nominal axial Steel, Class Il or Class Il may be substituted for Class I. Corrosion
resistance. For axial resistance requirements, see the Pile Data Table Resistant Reinforcing Steel, Class I, may be substituted for Class Il

on sheet 35. All piles shall be driven to or below the minimum tip
elevation shown in the Pile Data Table, unless otherwise directed or
authorized by the Engineer.

Structural approach slabs are included in the bridge contract.
Bridge no. of existing bridge is 2248. Plan no. is 287-45.

B.M.: see roadway plans.

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION

ELEVATION AND GENERAL NOTES

Date Plan No. Sheet No.

ipti i . JiS.
ATHAVALE, LYSTAD & ASSOC. Inc. No. Description Date |Designed: i:2:......

Aol Drawn: .....| D:E......
STthﬁlé'?SQ'ALVIESCI;TIJIEER Scale: Yg" = 1'-0" © 2016, Commonwealth of Virginia Revisions Checked: .K:A...... Jan. 2016 287 45A 2 of 10l
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FEDERAL AID STATE SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
VA. | — —_— — 8102-029-065, B627 40
Begin MSE wall | |08"-9" [ End MSE wall
Sta. LSTG.
87'-7" [11'-2"
2-_0-- 6I_7I/8" I5I_43/4" 89I_2I/8"
MSE wall with MSE wall with moment slab
approach slab
I2II
End of .
| 2" approach slab Top of coping
Elev. 375.60
Top of coping
Elev. 365.03 + Elev. 365.03 Elev. 367.00
2_Q" — Flev. 365.03
1 %%
_________ 3'-0" min.
| Proposed embedment
| Wall corner groundline
|
22° ]| Proposed (A /B /T
corner C.I.P. vertical WW WW WW Bottom of
element | coping 136.75°" leveling pad
| corner Typ.
i | element
|
|
|
|
: Z 20'
__________ Flev. 341.00 - 7
Elev. 336.75 Undercut to Ell +338.2'
Elev. 333.75 + Elev. 333.75
EXiSTing 1_7n 1_7n 1 n LY ~S
MSE wall 27'-7 27'-7 29'-10 8'-5
ELEVATION
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
PRELIMINARY PLANS STRUCTURE AND BRIDGE DIVISION
THESE PLANS ARE UNFINISHED AND
ARE NOT TO BE USED FOR ANY TYPE ABUTMENT B -
OF CONSTRUCTION OR ROW ACQUISITION
MSE WALL ELEVATION
ATHAVALE, LYSTAD & ASSOC. Inc. No. Description Dote [Designed: 2e.... Date Plon No. sheet No.
STgﬁl(S?SQALVIEI?IIGTI\IIEER Scale: |/8“ = 1'-0" © 2015, Commonwealth of Virginia Revisions Checked: .D:W...... Sept. 2015 287_45A 40 of XX
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STATE FEDERAL AID STATE SHEET

ROUTE PROJECT ROUTE PROJECT NO.

S|30'-0“ «?® va. | — STP-5A01(483) — 8102-029-065, B628 |

an a
‘ crd of slab P ’é% crd of slab NBIS Number: 0000000000288 12 UPC No. 103907
) .
Abutment A o o X Abutment B FHWA Construction
MSE Retaining wall A -
~/ Sta. 27+57.06 RWOO4A with rof \ PN Sta. 28+87.06 Federal Oversight Code: FO and Scour Code: X2T71-SN

* ¥Indicates existing scupper

to be removed.

Light Pole

Toe of slope

on approach slab

Light Pole

e

KEY PLAN

| |_O||

JOHNSON, MIRMIRAN & THOMPSON
RICHMOND, VA
STRUCTURAL ENGINEER

End of slab

Toe of slope

MSE RWOQOO3
Retaining wall
with cap

PLAN

130'-0"

N N NLight Pole
. N N
Light Pole N \

MSE Retaining wall
RWO04 with rail
on moment slab

Beginning of bridge

Sta. 27+57.06
Finished grade

-0.747%

End of bridge
End of slab
Sta. 28+87.06

— IR

PLANS BY:

COORDINATED:

SUPERVISED:

DESIGNED:

DRAWN:

CHECKED:

3

ABUTMENT A

y |\
ES VIR

o EXD.

Span a
18- 7"

min.
vert. cl.

SBH

Existing barrier to be

24|_4n

min.
vert. cl.

Fill Existing MSE Wall

and Moment Slab

Finished grade
Exp. r—r]

/

Existing profile on
JBCON Constr. B

DTWSH

ABUTMENT B

replaced with Std. BPPS-|

barrier

DEVELOPED SECTION ALONG B

Scale: I" = 20"

s Existing 7-RW62
. \
X \ . | ‘ W N WA\ '\ Legend:
— \ &\ _~ AN \ \\ \\
- r BEt X = N \ \ \ . ° .
> o W X jj 5\\\\ \ . \\\\\\ LE \\ . AN Existing bridge
! O A\ L AL\ ¥ k- Face of radil KW * % N\ W\
o~ O AN\ ] AN N L N N N N g N A\ P d brid
= O\ X il s N W ropose ridg
' \\ \\\\\ \S\\ \\\\
\ \ \) . .
P _ To Jones Branch Dr. & Face of W\ N ropose .\\\\\\ Existing storm
T O o 628 Y | \& S|d\ewolk curb W W, ridge dr m\\i\\ drain
o O - - v N Wy A\
o+ O o . \\\\ Vo \ R AN W \\ Existing TC Box
L O un . SRR Face of W\ N !
5= . (%) Flev. 375.41 v\ ; W W W Elev. 374.45 on platform to
] 3 o O > \ g\& median curb AN W W\ be relocated
Sol | M gl | O AN N N AN
- O | AW W WA O\/l T \
<|0 -
N g O] - E \\\ \\\ \\\\\ N\ \\
35 v A\ \ S40%04'-57"E
o2 A\ N
ad \ \\
Qv .
< o -
= ! o JBCON Constr. B
o _I
o —
- To Dolley Madison Blvd.
\
o) AR W |
= |C ) Existing storm dragin
o= —o \ \
A - | \
“|c M Sleeper pad
(Va) M~
o
1
O o
K < Approach slab
©
\
\ [ { i W\ \\ \
\\\ N W \ A
= \ \ W W v\ \ N
'®) NN W \
K AR Point of m}m WA\ N\
N v vertical cl. AR W\ \
— \ é& N W WS\ N ]
' N \\\\\\\ AN -

\

FOR CONSTRUCTION

PRELIMINARY PLANS
THESE PLANS NOT TO BE USED

FAIRFAX -

No. Description

Date

REVISIONS

For Table of Revisions,
see Sheet 2.

DESIGN EXCEPTION(S):

A design waiver for the modified bridge railing will be submitted to
VDOT Structure and Bridge Division for approval.

A design waiver for modified deck slab cast wider than 80' without
a longitduinal joint will be submitted to VDOT Structure and Bridge
Division for approval.

GENERAL NOTES:

The original gpproved sheet, including original signatures, is filed in
the VDOT Central Office. Any misuse of electronic files, including
scanned signatures is illegal. Violators will be prosecuted to the
full extent of the applicable laws.

Width: 12'-0" sidewalk, 5'-0" bike lane, 34'-0" roadway, 22'-0" median,

45'-0" roadway, 5'-0" bike lane, 12'-0" sidewalk. Over all width

varies (136'-0" min., 166'-6Y¢" max.) face-to-face of rails. Includes
widening of I'-1/5" 1o 32'-T%s" on left of existing bridge and 96'-4!/"
on right of existing bridge.

Span layout: 130'-0" steel plate girder span.

Capacity: HL-93 loading.
Specifications:

Construction: Virginia Department of Transportation Road and
Bridge Specifications, 200T7.

Design: AASHTO LRFD Bridge Design Specifications, 7th Edition,
2014; and VDOT Modifications.

Standards: Virginia Department of Transportation Road and
Bridge Standards, 2008.

These plans are incomplete unless accompanied by the Supplemental
Specifications and Special Provisions included in the contract documents.

Design loading includes 20 psf allowance for construction tolerances
and construction methods.

Design loading includes 15 psf allowance for future wearing surface

All structural steel shall be ASTM AT7T09 Grade 50W and shall be unpainted.

The spacing and height of stud shear connectors shall be shown on
the shop plans (working drawings).

Concrete in superstructure, in sidewalks, rails, tferminal walls, medians in
superstructure and substructure, Class A4; in abutments, Class A3.

Low permeability concrete shall be used in this project.

All reinforcing steel shall be deformed and shall conform to ASTM A6lb,
Grade 60 except for reinforcing steels noted as CRR (corrosion
resistant reinforcing) which shall conform to applicable specifications
noted in the special provisions. All reinforcing bar dimensions on the
detailed drawings are to centers of bars except where otherwise noted
and are subject to fabrication and construction tolerances.

Corrosion resistant reinforcing (CRR) steels shall conform to one or
more of the three Classes listed in the special provision.

The minimum vyield strength shall be: 100 ksi for low carbon/chromium
and 60 ksi for stainless clad steel or solid stainless steel. The
Class(es) of CRR steel(s) required on this project is/are noted on the
plan sheets and in the reinforcing steel schedule. Corrosion
Resistant Reinforcing Steel, Class Il or Class Il may be substituted
for Class |I. Corrosion Resistant Reinforcing Steel, Class Illl, may be
substituted for Class I

General Notes continued on sheet 2.

\WVDOT
COMMONWEALTH OF VIRGINIA

DEPARTMENT OF TRANSPORTATION

PROPOSED BRIDGE WIDENING ON
SCOTTS CROSSING ROAD OVER
SBH AND DTWSH

3.02 MI. NORTH OF RTE.
PROJ. 8102-029-065, B628

Recommended for Approval:

I-66

State Structure and Bridge Engineer Date

Approved: =
Chief Engineer Date

Date:_ _ _April 2015 © 2015, Commonwealth of Virginia Sheet | of 44
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — : : 8102-029-065 1

Il
—e—=0=s ~:'Gu2£q£f?fiz—;—%i :9":/ »

“Corc. S houlder
e

GENERAL NOTES

_ao—e====

B

Specifications:

o~ Construction: Virginia Department of Transportation Road and
S Bridge Specifications, 2007.

Design: AASHTO LRFD Bridge Design Specifications, 6th Edition,
2012; and VDOT Modifications.

Standards: Virginia Department of Transportation Road and

% ;?V%%'\é S.B?JOO 27+14.81 748 J Bridge Standards, 2008.
N 462086.21 A *‘ Y These plans are incomplete unless accompanied by the Supplemental
E 3646967.56 ~ Y Y pp
\|\|y ( ) Specifications and Special Provisions included in the contract documents.
Retaining Wall RWOQ3 P.l. Exist. MSE J( (%i A ;3 / The minimum design life of MSE wall shall be 100-year.
% ;?v%%'\é %63’35 28+05.40 wall T-RW62 Q @Q )—>,>V> The maximum allowable foundation bearing pressure shall be xx tons/sq. ft.
O S T T T
E‘ §24219(;807g7 e o SSasas The anticipated MSE wall total seftlement is xx inches and differential
: settlement is xx.

2 Retaining Wall Rw003>|. — D For bearing requirements, see the MSE Wall Bearing Resistance Table.
B JBCON Sta.  28+10,93 . _o Be 3 . . .
P %:9:,ﬂ,:,—ﬂ&:9::@&%%#‘6#&0:6?”"’ T //88 RWOO3 11+48.85 e o o Gl For settlement requirements, see the Estimated Wall Settlement Table.
E‘ §'§§%’835§3 E‘ gg%%gzﬂ - Vertical slip joints shall be placed in the wall at intervals not to exceed
DA y o xx ft. between stations xx+xx and xx+xx.
- - Rustication treatment shall be xxxxxxxxx. Forms and liners shall be
approved by the Engineer.
Minimum panel design thickness Is 5.5 inches.
The selected wall supplier will submit a detailed design and shop drawings
for approval.
All panel types and other related elements shall be detailed on shop
drawings.
seor N ESTIMATED WALL SETTLEMENT TABLE
Estimated . Estimated time for percent
380 intermediate +o+§f2:$-:lzgenf settlement to occur Required waiting
Monitoring | settlement at the |"° " ST1 ST (days) period (from wall
Location end of wall of the wall completion)
constructions . 25% 507 757 957 (days)
(inches) linches)
375 Elevi—373.37 Abutment A Wall face X to X X X X X X X
/ Behind wall X to X X X X X X X
Top of coping\
370 WattBend R R T T T
Sta. [I0+35
Elev. 367~00\>/ Top of coping Elev. 366.60 MSE WALL BEA |NG ES'S ANCE DA A ABLE
/ / Service Strength
/E'eV~ 364.75 7 Support Applied base pressure Factored bearing
365 PP (Settlement=X") resistance
Location s = Y
Begin RW003 Existing MSE wall (ksf) (ksTf)
Sta. 10+00 T-RW62 Abutment A X X
360
End RWOO3
Wall Bend Sta. 11+48.85
Sta. 10+40.53
355
Finished grade
Finished grade Existing ground
350 Max. top of leveling pad /—\L‘ /
(Min. bottom of wall| panels
\ / = N — PRELIMINARY PLANS
THESE PLANS NOT TO BE USED
345 T FOR CONSTRUCTION
A i Min. | bottom of wall T
2'-0" min. embedment LLmox top of leveling pad Notes:
’ COMMONWEALTH OF VIRGINIA
340 I. Base line for MSE Wall (RWOO3) is located at outside face of wall DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
10+00 10+50 11+00 11+50 2. Remove existing F-Shape barrier on approach slab and moment
slab. Construct new ['-0" concrete rail with ornamental fence.
PROFILE ALONG B RWOO3 RETAINING WALL RWOO3
. ) 3. MSE Wall fill for the reinforced zone shall be crushed aggregate. P AN AND PROFl E
Scale: Horizontal I" = 20 See VDOT Special Provisions for MSE Walls. L L
Vertical 1" = 5'
JOHNSON, MRMRAN & THOMPSON No. Dssoription Date |Designed: £ Date Plon No. sheet No.
STRE%%%DEN\/&NEER © 2015, Commonwealth of Virginia Revisions Checked: Dec. 2015 I of 4
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— - —- FEDERAL AID STATE SHEET
N
~ JBEWN. B o STATE [pouTe PROJECT ROUTE PROJECT NO.
,: —_— - VA, | — . . 8102-029-065 |
N 2475827 g
N 1495 Express Lanes Ramp
N A w
P o —— N 2425557 JBSEW B Curb Notes:
JBNEW. B ~_. = N_23%08'-30" E ; i ;
“Retaining Woll RNOO4A Step ;Bcgiz Icl;l‘e wt:cl)ll.’ MSE Wall (RWN004 and RWOO04A) is located at outside
% éB%%4 S‘rso. 2%+3587.773 /' JBCON CONST. B =
- [ ta.10+57.71  / N i - i -D.
S . o N 463153.79. T See Sheet 4 of 4 for Section C-C and Section D-D
B E 3647147.1 N / End Retaining Wall RWO04
. B JBCON Sta. 29+89.21
b A------ £--- A< B RWOO04  12+94.92-<
Bogls o oning, hat w00 O L A Yy
J N Sta. +48. N \ / (oo Ve
B RWOO4A Sta. 10+00 \ B628 Abutment B 29 N\
N A62WI.A2 i vt vy, g T\ ] ] 7
39— - B ——

\-Retaining Wall RWO04 P.I.
B JBCON Sta. 29+50.35
8 RWO04 12+50.46

Retaining Wall RWO04A P.l.
B JBCON Sta. 28+24.24

etain
B JBCON Sta. 28+77.22
B RWO04 11+00

B RWOO4A 10+27.9
N 46218164 — N 462079.77 N 461939.15
- _ E 3647118.94 .~ E 3647065.43

E 3647157.71
o - Retaining Wall RW004 Step._.
B=IBCON=5+a--29+29.40

B JBCON Sta. 28+44.92 -

-=£nd-Retalning Wall RWOO

& RWOO4A 10+70.43 B RWOOA 12¢07.34 IUSISPPES
== ==-----N_462141.89 _ I N-461979:44=========5""=""
N.ge2141.89 L L ESTIMATED WALL SETTLEMENT TABLE
_ e T Estimated Estimated time for percent
intermediate Tofglsggf‘:lzgenf settlement to occur Required waiting
Monitoring settlement at the over the life (days) period (from wall
w00 ug 1 495 South Bound Express Lanes Location end of wall 5% the wall completion)
constructions . 25% 50% 5% 957 (days)
I (inches) (inches)
- — Wall face X to X X X X X X X
Abutment B
Behind wall X to X X X X X X X
Scale: " = 20’
380 380 ‘ MSE WALL BEARING RESISTANCE DATA TABLE
L RWOO4A Existing MSE, Elev. 372.81 Top of coping
r Wall 7-RW64A ! Service Strength
Top of coping _|Elev. 372.00 Support Applied base pressure Factored bearing
L:cpgﬂon (Settlement=X" resistance
375 rElev. 373.27 375 sl
(ksf) (ksf)
lev. 371.
Blev. 371.00 Existing MSE RW004 Abutment B X X
Wall 7-RWe4A
370 370
wal Bend
Sta. 10+57.]1
Elev. 365.39 Elev. 365.39 . Wall Step Wall Bend End RWOOA4
( ‘ Top jof coplnﬂ Sta. 12+07.34 Sta. 12+50.35 / Sta. 12+94.92
365 365 r
\.V\_
\Elev. 363.83
360 360
Begin RWOQ4 2'-0" min. lembedment
Sta. 11+00
355 355
6'-9" min| embedment /
350 350
. Finished grade and Existing ground i
Begin RWO04A | Wall Bend End RWOO04A {Top of BPPS-1 barfier and top of |barrier / W
Sta. 10+00 Sta. 10+27.90 Sta. 10+70.43 //
345 345
Fini r‘led grade and ///
2'-0" min. embedment inis
top of BPPS-I barrier i
~6'-9" min. embedment L / PRELIMINARY PLANS
340 [Exist. ground 340 — _—
THESE PLANS NOT TO BE USED
gg;ﬂr ;?D of k —— FOR CONSTRUCTION
\ 1
335 / '/ 335 COMMONWEALTH OF VIRGINIA
— I .
Max. top of leveling pad DEPARTMENT OF TRANSPORTATION
(Bottom of wall panels) L .
‘|:MC|><. top of leveling pad STRUCTURE AND BRIDGE DIVISION
/ (Bottom of wallj panels)
330 330
RETAINING WALL RWO0O4 AND RWO0O04A
11+00 1 1+50 12+00 12+50 13+00 ;
10+00 10+50 PLAN AND PROFILE
PROFILE ALONG B RWOO0O4A PROFILE ALONG B RWOO4 — — —
JOFNSON, MRVEAN &, THOWPSON Scale: Horlzontal I" = 20° Scale: Horlzontal I" = 20° No- | Description Dote |Desioned: K4.... = S S
STRUCTURAL ENGINEER Vertical 1" = 5 Vertical 1" = 5 © 2015, Commonwealth of Virginia Revisions Checked: . Dec. 2015 2 of 4
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\
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Elev. 374.13

S52°07'-36'E

25%38'-28"

Sta. 31415 55
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gov -

Q
=0
Q.
2

FEDERAL AID STATE SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
VA. — STP-5A01(483) — 8102-029-065, Bo629 |
NBIS Number: 000000000030122 UPC No. 103907
FHWA Construction
Federal Oversight Code: FO and Scour Code: X27 | SN
_cl n —
|§3 672 123'-394" Measured along Notes:
pan b Spon C _JBCON Constr. @

Proposed sound

\

wn
=+
ol

oA
3

—

~——Sta. 32+78.79

Proposed sound

barrier wall SWOI I ¢ Pler 2

13235'-497)

~——Future CBEWN B

Face of rall \\ \ \\‘:‘i\

\

Varies

barrier wall

o 1_ 9"__>

<~ Sta. 33+13.00 132354 E2 = ¢ 2 -4" dia. electric conduits.
Proposed location of electric conduits
are pending approval by the Department.
SW = Sound barrier wall.
Tie Stations:

CAPSRVC B POC Sta. 32+32.93 JBCON Constr. B =
7;————%% Al POT Sta. 23+28.35 Future CBEWN B
¢H /\ = 102219 11" L+,

— 7 B| POC Sta. 20+36.48 CAPSRVC B

JB-20 (MSE wall RWO06 /\ = 90%48'-44" | +.

- For general notes, see Sheet 2.
Face of backwall
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