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1. Introduction

The Interstate 95 reversible High Occupancy-Toll (HOT) facility is maintained and operated by Transurban
in the median of interstate 1-95. The facility stretches from south of Garrisonville Road in Stafford County
to north of Edsall Road in Fairfax County. The proposed improvements consist of adding an access ramp
to create direct access to the Express Lanes from Opitz Blvd. The projectis in Woodbridge, Prince Williams
County, Virginia. A site vicinity map is included in Appendix A.

Whitman, Requardt, and Associate, LLP. (WRA) was tasked to provide a geotechnical investigation
program for the proposed spot improvement project. The project elements include: a retaining wall
supporting T Ramp to 1-95 Express Lanes from Opitz Boulevard, a new abutment at the bridge to connect
to the new T-ramp and associated widening to the existing Opitz Boulevard bridge abutments and piers.
This report provides a summary of the geotechnical investigation, subsequent study, and design
recommendations.

The study includes the following: review and summary of available existing geotechnical data; summary
and review of the subsurface investigation and laboratory test results; and geotechnical analysis and
recommendations for the project, which elements include: back-to-back Mechanically Stabilized Earth
(MSE) wall for the T-Ramp, deep foundations of abutment and pier expansions, a post and panel retaining
wall, gravity retaining wall, and widened embankment to support the expansion along Opitz Blvd. As part
of the recommendation development, a memo was developed earlier for review of available historic
geotechnical data and as-built foundation elements of the existing bridge. This memo is included in
Appendix B of this report.

2. Project Site and Proposed Construction

Improvements on Opitz Boulevard include a new eastbound right turn lane (requiring bridge widening) and
new westbound left turn lane (to be built within the existing median), both of which would only be open
during southbound operations, with access managed by gates. This new reversible ramp will be controlled
by a new traffic signal on Opitz Boulevard between the existing signals at Telegraph Road and at River
Rock Way. During northbound operations, the ramp will provide northbound 95 Express Lane users the
opportunity to exit onto Opitz Boulevard near Potomac Mills mall and Sentara Northern Virginia Medical
Center. During southbound operations, the ramp will provide a new entrance from Opitz Boulevard onto the
southbound 95 Express Lanes. The proposed ramp will be located in the existing median between the
southbound 95 General Purpose (GP) lanes and the 95 Express Lanes.

The following main elements were identified for the Geotechnical investigation.

Widening of the Opitz Boulevard Bridge on East Bound: Both Abutments and three piers will be expanded.
Selected bridge drawings are attached in Appendix A.

Widening of East and West Approach to the Bridge: Two retaining walls are proposed for the widening: a
soldier pile and lagging wall at the west approach; and a RW-3 type gravity wall on the east approach.
Selected drawings and cross-sections are provided in Appendix A.
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New T-Ramp and Associated MSE Walls: New abutment, Abutment C is proposed on the east side of the
bridge to receive the T-Ramp to the south. Drawings detailing the ramp grade separation MSE walls; Wall-
1, Wall 2, and Wall 3, are included in Appendix A.

Pavement Improvements: Pavement improvements include new pavement for the T-Ramp, slip ramp
modifications, and Maintenance of Traffic (MOT) pavement sections during construction.

Attached drawings in Appendix A include the proposed construction and the and associated soil test boring
locations.

3. Geology

WRA obtained information about the geologic setting of the Opitz Boulevard project from the Geologic Map
of the Washington West 30- by 60-minute Quadrangle, Maryland, Virginia, and Washington D.C., which is
U.S. Geological Survey Open-File Report OF-2017-1142 by P. T. Lyttle and several other authors.

The project is in the region of Virginia where layers of mostly non-lithified sediments of the coastal plain
sequence rest on top of Piedmont crystalline bedrock. The surficial coastal plain material in the area
belongs to the Potomac Formation. The Potomac Formation contains interbedded units of sand and clay
that were originally deposited by streams in the Cretaceous Period of earth history. Underneath the
Potomac Formation is bedrock and decomposed bedrock. The rock is obscured at the site by coastal plain
sediment, however the bedrock mapped by the USGS nearest to the Opitz Boulevard project is
metamorphic rock of Ordovician age. Data from several borings that penetrated decomposed graphitic
schist in the project area. The reported occurrence of schist is generally consistent with the USGS map.

4. Review of Historic Data

We have reviewed the historic data available on existing Opitz Blvd as part of the study. A total of nine test
boring results and as-built records of deep foundation consisted of driven HP 10x42 steel beam piles for
bridge structures were available for the review from the following Virginia Department of Transportation
(VDOT) reference.

e As Built Plans, Titled “Proposed Bridge on Opitz Blvd. over Tte.95, Ramp G & N.B.C.C RD.,
Prince William Co.-0.4 Mi N. Int. Rte 642, Proj. 0095-076-112, B636,” Commonwealth of Virginia,
Department of Highway and Transportation, dated October 24, 1979

A total of nine (9) historic Standard Penetration Test (SPT) test borings were provided in the as-built plans.
A summary of the borings is provided in the following table.

Table 4.1: Summary of Historic Test Borings

Boring Grades Ground Decomposed
- i water Rock @
Structure | [TaMiC | BOMNg | giation g Offset Top | Bottom EL EL
Lane @ No. EL EL
ft) ft) (ft.) (ft.)
Abutment W.B.L. 1 Sta.65+44; 15’ LT 194.5 174.0 181.7 184.0
A
E.B.L. 2 Sta.65+44; 15’ RT 1931 172.2 179.9 182.6
Pier 1 W.B.L. 4 Sta.66+52; 10’ LT 193.1 172.9 180.0 178.1

Page 2

WRA



1-95 Express Lanes - Opitz Boulevard Connection, VA Geotechnical Report, Revision 1
Project No. 0095-076-299, P101, C501; UPC# 116663 March 25, 2022

. . Boring Grades Gvrvzltigrd Det;{oongsgfed
Structure I'_I';zfglg) BC’)\II’(I)I‘.Ig Station & Offset TEOLp Boétl?m EL EL
(ft.) (ft.) (ft.) (ft.)
Pier 2 W.B.L. 6 Sta.68+10; 10’ LT 178.4 157.7 170.0 167.9
E.B.L. 5 Sta.68+10; 10’ RT 179.5 148.7 168.6 169.0
Pier 3 W.B.L. 8 Sta.69+78; 10’ LT 172.7 147.3 166.7 162.7
E.B.L. 7 Sta.69+77; 20 RT 172.7 151.7 166.7 163.7
Abutment W.B.L. 10 Sta.70+18; 13’ LT 169.8 1447 167.0 165.3
B E.B.L. 9 Sta.70+18; 20’ RT 169.6 153.4 166.0 165.1
Notes: (1) Abbreviations: W.B.L. — West Bound Lane; E.B.L.— East Bound Lane.
2) I?]eco5rrc1]posed rock identified in the boring logs generally indicates an SPT blow-count (blows per foot) greater
than 50.

The test boring logs and the review results are provided in a WRA memo dated September 22, 2021, and
which is included as Appendix B.

5. Subsurface Investigation

A total of twenty-five (25) Standard Penetration Test (SPT) borings were performed for the current project,
to supplement the historic geotechnical data. The borings were drilled for the design of bridge structures,
retaining walls and pavements. The drilling was performed by Soil and Land Use Technology (SaLUT), Inc.,
from Glenburnie, Maryland, from September 2021 to November of 2021. Full time inspection and logging
of the soil borings soil borings was provided by WRA.

The test boring locations were staked by H&B Surveyors. The borings were advanced using hollow-stem
augers and soil samples were recovered from the borings at 2.5 feet interval for the top 20 feet and at 5
feet intervals thereafter. The soil samples were recovered by driving a Standard Penetration Test 1 3/8-
inch ID (2-inch OD) split-spoon sampler in accordance with ASTM D-1586 specifications. The sampler was
first seated about 6 inches to penetrate through the loose cuttings and then driven an additional 1 foot with
blows of a 140-pound automatic hammer falling 30 inches. The number of hammer blows required to drive
the sampler the final foot is typically designated as the Standard Penetration Resistance (N) value. The
penetration resistance is an index of the soil's strength, density, and behavior under applied loads. Soils
obtained from the sampling device were sealed in glass sample jars and transported to our soils testing
laboratory. The recovered soil samples were inspected and identified by the WRA Geotechnical Engineer
per Unified Soil Classification System (USCS). Bulk samples were taken at selected boring locations. For
borings taken in roadways, pavement cores were obtained in selected borings. One undisturbed sample
was obtained via a Shelby tube at selected at Boring B-A3-4. In addition to test borings, four (4) Dynamic
Cone Penetrometer (DCP) testing WRA personnel performed and logged DCP testing using Corp of
Engineers DCP equipment.

Test holes were in two general areas: along Opitz boulevard and along High Occupancy-Toll (HOT) lane
facility. Following are the boring numbers with boring identification (hame) for each area of the site.
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e 9 borings along Eastbound Opitz Boulevard, along the area to be widened. These borings are
numbered as B-Al-1 to BA-Al-4, B-Al1-6, and B-PE-1 to B-PE-2. The PE borings were to
obtain pavement cores along with one SPT sample at the east end of the existing bridge. It
is noted that a planned boring B-A1-5 was cancelled due to utility conflict and replaced with a
DCP-SW hole. A summary of these borings is provided in Table 5.1.

e 16 borings were drilled within the Transurban managed High Occupancy-Toll (HOT) lane
facility. The boring numbers are B-A2-1, B-A3-1 to B-A3-9, and B-A4-1 to B-A4-8. These
borings were drilled for widening of Opitz Blvd, and Maintenance of Traffic (MOT) within HOT
facility. Table 5.2 summarizes these borings.

The test location plans for test borings and DCP are included in Appendix A. SPT boring logs, DCP logs,
and pictures of pavement core are included in Appendix C.

5.1. SPT Borings for Structures

The following is a summary of test borings drilled for the design and recommendations of bridge structures
and retaining walls.

i Boring Location © g Ground
Structure Boring G”’“Qd Boring water Notes
ID EL® Depth Denih
Ref. Station | Offset £D
(ft.) (ft.) (ft.)
SPL B-A1-3 | OpizBNd | 63475 | 59RT | 209.4 30.0 N/E
Wall® | g aj.4 | OpitzBiVd | 64475 | 73RT | 203.9 28.8 235 |
Abut. A B-A1-5 | OpitzBlvd | 64+75 | 55RT 214.0 Note (1).
Abut. B B-A1-6 | OpitzBivd | 70+30 | 46 RT 211.6 75.0 56.0
Abut. C B-A2-1 | T-Ramp 27+10 | 20RT 188.0 59.0 235
T-Ramp B-A3-1 | T-Ramp 26+00 20 RT 187.0 40.0 20.0
MSE B-A3-2 | T-Ramp 25+00 12 LT 189.2 40.0 20.7
Wall B-A3-3 | T-Ramp 24400 23 RT 185.4 30.0 19.5
& B-A3-4 | T-Ramp 23450 6LT 187.2 30.0 22.0 Shelby @14
Roadway B-A3-5 | T-Ramp 22400 | 35RT 183.5 20.0 N/E
B-A3-6 | T-Ramp 21+00 21T 184.9 20.0 N/E
B-A3-7 | T-Ramp 19+99 | 33RT 181.6 15.0 N/E
B-A3-8 | T-Ramp 19+00 41T 181.1 10.0 N/E
B-A3-9 | T-Ramp 17499 | 29RT 179.9 10.0 N/E
Notes (1) Boring B-A1-5 was cancelled due to utility conflict. Results from Boring B-A1-4 and DCP-SW are utilized to
verify existing historic boring results.
(2) SPL - Soldier Pile and Lagging wall at the south slope of the west approach behind Abutment A.
(3) Stationing and elevations are interpolated from the drawings. Borings were staked per drawing coordinates.
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5.2. Pavement Area Test Borings

Summary of pavement borings are provided in the following table, Table 5.2. These borings are drilled for
Opitz Boulevard widening and for Maintenance of Traffic (MOT). These boring include and pavement cores
at each hole with at least one SPT sample. It is noted that the pavement thickness information included in
the structural borings were also used for pavement recommendations.

Boring Location @ Pavement Core
Borin Ground Borin
Area D 9 Lane @ Deptt? HMA Subbase
Station | Offset Depth
(ft.) (ft.) De
. pth .
(ft.) (inch) (inch) Material
Opitz B-Al-1 | EB Decel 63+25 | 41RT 212.5 15.0 12.0 4 CRA
Bivd | B-A1-2 | Lane 64425 | 41RT | 214.2 200 | 11.0 7 CRA
B-PE-1 | EB 70+75 | 50RT | 209.8 3.2 4.5 105 CRA
Outside
B-PE-2 | shoulder 71425 | 52RT 208.1 3.2 3.0 11 CRA
95 | B A4-1 'E'95t XBL 1727480 | 17RT | 1861 | 80 | 140 | 10 CRA
as
HOT | B-A4-2 | Shoulder | 724455 | 17LT | 183.0 8.0 17.0 8 CRA
Facility | B-pA4-3 | I-95XBL | 721455 | 18RT | 180.2 8.0 17.0 8 CRA
I-95 XBL
West
B-A4-4 | Shoulder/ | 718+64 | 18LT 179.0 8.0 15.0 9 CRA
Gore to
Gates
B-A4-5 'E'95t XBL | 686481 | 18LT | 1721 | 80 | 160 | © CRA
as
B-A4-6 | Shoulder | 682+81 | 18 RT | 168.3 8.0 15.0 10 CRA
B-A4-7 | 2P XBL 670006 | 181T | 1498 | 80 | 160 | 9 CRA
West
B-A4-8 | Shoulder | 668+56 | 18LT | 140.3 8.0 15.0 33 CRA
Notes (1) Stationing and elevations are interpolated from the drawings. Borings were staked per drawing coordinates
2) Groundwater was not encountered in pavement test borings listed herein...
CRA- Crushed Aggregate

Photographic logs of the pavement are included in Appendix C.

6. Soil Laboratory Testing

Soil samples recovered from the field explorations were transported to our soil laboratory and select soil
samples were subjected to various testing to determine additional engineering characteristics of the existing
on-site soils. Laboratory tests that were conducted on selected soil samples included natural moisture
content tests, Atterberg Limits, consolidation, pH and resistivity, and sieve analysis tests. All tests were
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performed at SaLUT’'s AASHTO certified laboratory or a certified laboratory subcontracted by SalLUT. The
results of the classification tests are summarized in the following table.

Table 6.1: Summary of Soil Classification Test Results

Boring Sample Depth Moisture Liquid Plasticity Percent USCs
ID No Content Limit Index Fines
(ft.) (%) (%) (%) (%)
B-Al-1 S3 6.0-7.5 30.0 68 41 76 CH
B-Al-2 S5 11.0-125 26.6
B-Al1-3 Bulk 15-8.0 14
B-A1-3 S3 5.0-6.5 13.9
B-Al-6 Bulk 15-8.0 7.0
B-A1-6 S6 13.5-15.0 15.6 35 11 23 SC
B-A1-6 S13 43.5-45.0 19.2 35 11 98 CL
B-A2-1 sS4 8.5-10.0 12.7
B-A2-1 S10 28.5 - 30.0 10.1
B-A3-1 Bulk 15-8.0 13.1 41 18 28 SC
B-A3-2 Bulk 15-8.0 23.9 52 21 66 MH
B-A3-2 S5 11.0-12.5 145
B-A3-3 S4 8.5-10.0 22.4 41 16 89 CL
B-A3-4 S5 11.0-125 19.7 55 27 45 SC
B-A3-4 ST-1 14.0 - 16.0 19.9
B-A3-5 S-2 3.5-5.0 154
B-A3-5 S-4 8.5-10.0 16.6
B-A3-7 S3 6.0-7.5 14.8
B-A3-8 S3 6.0-7.5 29.3
B-A3-9 S2 35-50 19.1
B-A4-2 S1 20-4.0 15.6
B-A4-4 S1 20-40 12.9
B-A4-6 S1 20-40 24.2
B-A4-8 S1 20-40 16.2
Note: NP — Non-plastic; USCS — Unified Soil Classification System

Moisture density relationship (Proctor) test and CBR results are included in the following table.
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Table 6.2: Summary of Proctor and CBR Test Results
. Natural ;
" | TNe | Moisture | o iion | Density | Moisture | CBR | Sweling
Content

(%0) (pch) @ (%0) (%0) (%0)
B-Al1-3 Bulk 1.4 SC 120.4 11.7 13.0 0.5
B-Al-6 Bulk 7.0 SC 120.1 11.8 10.9 0.2
B-A3-1 Bulk 13.1 SC 1211 11.2 12.3 0.1
B-A3-2 Bulk 23.9 MH 105.2 17.9 4.0 3.8

Notes: (1) Proctor Method per VDOT procedures (equivalent to ASTM Standard Proctor)
(2) Abbreviation: pcf— pounds per cubic foot.

A single one-dimensional consolidation test was performed on a Shelby Tube sample obtained from SPT
boring B-A3-4. The results are summarized in the following table.

Table 6.3: Consolidation Test Results Summary

Boring | Sample Sample Pr_e- . gl . Recompression
D No Denth USCS Consolidation | Compression Index Notes
P Pressure Index
(ft.) (tsf) (pcf) (%) (%)
B-Al-4 | ST-1 14.0-16.0 SC 0.893 0.124 0.017 Note (1)
Notes: 1. Specific gravity of the soil estimated at 2.65

In addition to samples listed in Tables 6.1 to 6.3, all other SPT samples were tested for natural moisture
test per VDOT protocol. Complete results of the soil laboratory tests are included in Appendix D.

7. Description of Subsurface Conditions

7.1. General Stratigraphy

Based on the review finding of historic test borings, and the results of current subsurface investigations,
findings of the subsurface investigations, project limit subsoils are generalized to following stratigraphy.

Topsoil
One test boring, which was drilled in an unpaved area, a 4-inch-thick layer of topsoil was encountered.

Stratum F: Existing Fill

Fill is visually identified during drilling. It is composed of material placed during previous site development.
The encountered fill materials generally consisted of brown, loose to medium dense silty sands with gravel
(SM/SP-SM). Uncorrected SPT blow counts ranged from 6 blows per foot to 9 blows per foot (bpf), with an
average blow count of 6 bpf.

Stratum P: Possible Fill/Potomac

Below the fill stratum, soils identified as possible fill or Potomac formation soil generally consisted of gray
and brown, medium to coarse, silty sand with a varying percentage of gravel. Occasional fine grain soil

Page 7

WRA



1-95 Express Lanes - Opitz Boulevard Connection, VA Geotechnical Report, Revision 1
Project No. 0095-076-299, P101, C501; UPC# 116663 March 25, 2022

layers were also encountered within this layer. Uncorrected SPT N values ranged between 6 and 16 bpf,
with an average blow count of 14 bpf.

Stratum R: Residual Soils

Upper residual soils generally consisted of gray and brown, medium to coarse, silty sand with varying
percentage of gravel. Uncorrected SPT N values ranged between 10 and 44 bpf, with an average blow
count of 30 bpf.

Stratum D: Decomposed Rock

Lithified weathered graphitic schist was encountered below the residual soil layer in most of the borings.
Uncorrected SPT N values ranged between 55 bpf to 50 blows per 3” penetration. This layer extends to the
maximum depth explored.

Core-able bedrock was not encountered in the depth drilled.

7.2. Groundwater Conditions

During the subsurface investigation programs, the deep borings encountered groundwater during drilling.
The test borings were backfilled after completion and no long-term groundwater readings were taken. The
following table summarizes the encountered groundwater levels during the investigations.

Table 7.1: Summary of Groundwater Readings

Boring Location Boring Groundwater Depth
D Ground
Elevation Depth Elevations
(ft.) (ft.) (ft.)

B-Al-4 | SPL Wall @ Abutment A Approach 203.9 23.5 180.4
B-Al-6 | Abutment B Approach 211.6 58.5 153.1
B-A2-1 | T-Ramp @ Bridge 188.0 23.5 164.5
B-A3-1 | T Ramp MSE Wall 187.0 20.0 167.0
B-A3-2 | T Ramp MSE Wall 189.2 20.7 168.5
B-A3-3 | T Ramp MSE Wall 185.4 19.5 165.9
B-A3-4 | T Ramp MSE Wall 187.2 22.0 165.2
Note: Readings listed corresponds to groundwater depths encountered during drilling.

Average groundwater elevation is estimated to be 167+ ft. Fluctuations in groundwater depths should be
anticipated along the project site since the depth to groundwater is influenced by water infiltration from
rainfall and/or surface runoff, changes in surface topography, drainage systems and drought or wet time
periods during the year. The groundwater depths and elevations are intended to provide a reference of
measured groundwater levels during the subsurface explorations.
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7.3. Design Soil Parameters

Design soil parameters were generally developed based on empirical relationships between corrected SPT
blow counts (N60), the angle of internal friction, and unit weight of granular soils. A typical calculation of
the friction angle is presented Appendix E, Section E1.2. Table 7.2 provides a summary of the design soil
parameters used in analysis.

. . Internal Cohesion,

Stratum U S, Friction Intercept
4 Angle, ¢ c

(pcf) (degree) (psf)

Existing Fill (Stratum-F) 120 pcf 30° 0
Possible Fill/Potomac (Stratum-P) 120 pcf 32° 0
Residual Soils (Stratum-RS) 125 pcf 34° 0
Decomposed Rock (Stratum-D) 130 pcf 38° 0

7.4. Seismic Site Classifications

Based on subsurface conditions defined by the preliminary engineering subsurface investigation borings,
Seismic Site Class D may be utilized for seismic design considerations. This estimation is based on
average SPT N values from the test borings and the methods described in Table 3.10.3.1-1 of AASHTO
LRFD Bridge Design Specifications. Detailed calculations are included in Appendix E.

8. Recommendations for Retaining Walls and Modified Slopes

The grade separation for the proposed T-Ramp is achieved by three MSE walls, namely Wall-1, Wall-2 and
Wall-3. Wall 2 is at the northern end at Abutment C, providing grade separation normal to the T-Ramp axis.
Grade separation on the east and west side of the ramp is provided by MSE Walls 1 and 3.

The T-ramp will be constructed to a width of 36’-4” using back-to-back retaining walls. The top of the ramp
wall will be at EL 212+ ft at Abutment C. The wall extends from Station 20+00 at the south end to 27+09
at the bridge (Abutment C). At abutment C, the effective wall heights for design varies from 26 feet to 30
feet, end to end. Noted that the effective heights are estimated by adding 2 feet of embedment to the
exposed height.

Iltem Unit Weight, ¥ Internal Friction Angle, ¢
MSE Wall Reinforced Granular Backfill @ 105 pcf 34°
SPL Wall Backfill (VDOT Select Type I, CBR 30) @ 120 pcf 34°
Foundation Soils 120 pcf 30°
Notes: (1) External stability calculations are based on parameters provided herein.
(2) Select fill should be per VDOT Select Type |, CBR=30 per VDOT Spec Section 207.02

We recommend that for reinforced fill for the MSE consist of #57 stone.
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8.1. MSE Wall 2 at Abutment C

The internal stability analysis, bearing check, and settlement estimations were performed for the wall using
the average effective wall height of 28 feet. Due to expected additional horizontal loads, and overlapping
of walls 1 and 3, the design strap length for wall 2 is set at 80% of the wall height, i.e. 23 feet. The external
stability analyses bearing capacity checks are based on Load and Resistance Factor Design (LRFD)
methods and AASHTO recommended load and resistance factors are used for the analyses. The LRFD
analyses results indicate the Capacity Demand Ratio (CDR) is greater than one for Wall 2. The required
maximum factored bearing pressure (demand) is 6.5 ksf (kips/sq.ft. Available factored bearing resistance
(Capacity) is estimated at 13.6 ksf. Calculation details are included in Appendix E (Section E.2.1).

The settlement analysis was performed using the Modified Hough Method (FHWA, 2006a) with elastic
stress distribution estimations. A uniform infinite loading settlement pressure due to exposed average wall
height of 28 feet was considered in the analyses and the settlement is estimated at 0.3 inches. The details
of the calculations are included in Appendix E. Itis noted that the piles are not expected to develop negative
skin frictions at this settlement levels and the piles may be installed prior to the construction of the MSE
wall for the T-Ramp and friction isolating cans are not required.

8.2. MSE Walls for T-Ramp

The T-ramp will be constructed to a width of 36’-4". The wall extends from Station 20+00 (south end) at the
south end to Station 27+09 at Abutment C (north end). The effective height of the wall will be less than 10
feet beyond Sta.22+50 towards the south. The strap length in these stations should be the project
recommended minimum of 8 feet. For back-to-back wall check, the reinforcement strap lengths are set at
70% of the wall height. A check for the wall classifications of Walll and Wall 3 was performed to verify
whether they are of Back-to Back MSE (BBMSE) walls or standalone MSE walls. The check was performed
in accordance with FHWA (2009) guidelines. The summary of the results is provided in the following table.

Effective Design Height (ft.) Gap Estimated Strap Length (ft.)
Station D® bl

West Wall East Wall (ft.) Type @ West Wall East Wall
27+00 26.0 30.0 -2.9 BBMSE 20.7 235
26+50 24.0 28.0 -0.1 BBMSE 20.4 23.2
26+00 24.0 27.0 0.6 BBMSE 20.7 22.8
25+50 22.0 26.0 2.7 MSE 15.4 18.2
25+00 21.0 23.0 55 MSE 14.7 16.1
24+50 19.0 19.0 9.7 MSE 13.3 13.3
24+00 17.0 17.0 12.5 MSE 11.9 11.9
23+50 15.0 15.0 15.3 MSE 10.5 10.5
23+00 13.0 13.0 18.1 MSE 9.1 9.1
22+50 10.0 10.0 20.3 MSE 8.0 8.0

Notes: (1) BBMSE is designated - when distance between the walls, D < 2 ft.
(2) BBMSE — Back-to-Back Mechanically Stabilized Earth wall

For constructability, we recommend that # 57 stone should be used behind the reinforced zone.
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Back-to-Back Wall Configurations

The MSE walls from Sta.27+00 to Sta. 25+00 are classified as BBMSE walls and the straps lengths
provided in the Table 8.2 include an overlap length per FHWA recommendations (30% of short wall height,
0.3H2). No external stability analyses are warranted for the walls, as both walls will act as a single gravity
unit. For bearing capacity concern, the BBMSE configuration is compared to the Wall 2. The BBMSE
configuration has lower loading and larger foundation width than Wall 2, therefore, Wall 2 recommendations
can be conservatively used for this section. Assuming an infinite loading conditions similar to Wall 2 with
26 feet of fill the wall settlement in the middle station (Sta.26+00) of the configuration will be 0.6 inches.

Stand Alone MSE Wall Configurations

The MSE walls from Sta.25+00 to Sta. 20+00 are classified to be standalone MSE wall configurations with
a maximum height of 19 feet. A strap length of 70% of the wall height is recommended. The effective wall
heights south of Sta.22+50 (Sta.22+50 to Sta.20+00) are less than 10 feet and a minimum strap length of
8 feet should be used in these stations. The rest of wall strap length estimations (Sta. 22+50 to Sta. 25+00)
are provided in the Table 8.2. Internal stability analyses and bearing resistance checks were performed at
Sta.24+50 and Sta.22+50 for completeness.

Table 8.3: Summary of Global Stability and Bearing

Maximum Factored Bearing Pressure
Factor of Safety
. Wall 3
Station Height against Deep .
€9 Seated Failure Demand Capacity
STA 24+50 to 22+50 19 feet 1.62 4.13 ksf 8.29 ksf
STA 22+50 to End 10 feet 1.65 2.54 ksf 5.14 ksf

Itis noted that a layer of soft fine soil was encountered in Boring B-A3-4, at Sta.23+50 (Wall height 15 feet).
Additional settlement analyses were performed for this area, which include a consolidation settlement
analysis for the soft layer, and elastic settlement estimations for granular layers (See Appendix D).

Settlement Review

The summary of settlements is included in the following Table. It is noted the wall settlement gradient is
less than 2.0 inches per 100 feet.

Table 8.4: Summary of Settlement Calculations

Effective T-Ramp Height (ft.) Estimated Settlements
Station
At West Wall At East Wall

27+00 26.0 30.0 0.30inch @

26+00 24.0 28.0 0.60 inch

24+50 19.0 19.0 0.35inch

23+50 13.0 13.0 1.85inch @

22+50 10.0 10.0 0.53 inch

Notes: Q) Settlement estimations corresponds to Abutment C, located at the edge of RT-Ramp fill.
2) Value includes consolidated settlement due to 9 ft soft layer, encountered 9 feet below the subgrade.
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The settlement calculation details for walls are included in Appendix E. Total settlement and differential
settlement of the MSE walls are within VDOT acceptable tolerances (within 100 feet of the bridge and
beyond). However, due to estimated inconsistent differential settlements, we recommend slip joints for
both walls (Wall 1 and Wall 3) at Stations 23+00 and 22+00.

Preliminary Global Slope Stability Analysis

A global slope stability analysis was performed for a typical stand-alone MSE wall system. The results of
the analysis are given in Appendix E.2. The retaining wall will be designed by the contractor’s wall designer,
with reinforcements strength and placement determined for internal stability concern. For this preliminary
global stability analysis, the MSE wall is assumed to be a coherent gravity structure. A cohesion value of
3000 psf is assigned to the reinforced zone to ensure that the trial slip surfaces in a limit equilibrium slope
stability analysis will not go through the reinforced zone (zone behave as a coherent gravity structure).
Once the strength and vertical placement of the reinforcements are available a “final combined failure check
— global stability analysis with reinforced #57 stone” can be performed by contractor’s wall designer. A note
will be added to the MSE wall drawing requiring this check be performed by the wall designer.

8.3. RW-3 Retaining Wall at Abutment B Approach (Southeast Quadrant)

The south end of the approach embankment slope behind Abutment B is proposed to be widened by
approximately 4 feet. AVDOT RW-3 retaining wall is proposed from Sta.70+25 to Sta.71+50. The effective
wall height (for bottom of the wall to top of retained soil/pavement) varies from 8 feet (Sta.70+25) to 4 feet
(Sta.71+50). The effective wall height includes 3 feet (drawings indicated 2.5 ft approximated to 3 feet) of
embedment at the toe. It is noted that the maximum effective height includes the exposed height plus the
embedment.

The existing approach slope consist of structurally compacted granular soil, sloped approximately at 2H:1V.
The soil conditions at this location are estimated using data from nearest test borings DCP test hole DCP-
SE. The compactness of the soil at proposed foundation subgrade appears to be medium dense based on
SPT (N1)eo values (SPT N value corrected for overburden and hammer efficiency). The conversion
calculations of DCP index values to SPT N are included in Appendix E. Allowable bearing pressures with
wall height are based on VDOT RW-3 standard sheet. The values are listed in the following table.

Wall Height | Foundation wiain | M@XImum Compression |- Allowable Bearing

(ft.) (ft.) (Demand, psf) (Capacity, psf)
4 24 1141 1200
5 3.0 1427 1500
6 3.6 1712 1800
7 4.2 1997 2000
8 4.8 2283 2300

Notes: (1) The values are based on VDOT Standard detail
) Allowable bearing capacity to exceed max compression for conservativeness.

The allowable bearing capacity calculations for the tallest wall (8') are provided based on the deduced
friction angle of subgrade material. As part of subgrade preparation, we recommend that the foundation

Page 12

WRA



1-95 Express Lanes - Opitz Boulevard Connection, VA Geotechnical Report, Revision 1
Project No. 0095-076-299, P101, C501; UPC# 116663 March 25, 2022

subgrade should be densified by 10 passes of ride on vibratory compaction equipment. Details of the
bearing capacity calculations with AASHTO slope reduction are included in Appendix E.

It is noted that the retained wall height listed in the above table includes a wall embedment of 3 feet. a
(retained soil height is 1 foot to 5 feet). The resulting average additional soil load (a soil prism of 3 feet
height and 6 feet base) is estimated at 1 kip per linear foot of wall (equivalent or less than a vehicle load).
For this light additional loads, no additional slope stability analyses are warranted for this well performing,
heavily vegetated 2H:1V slope.

8.4. Soldier Pile and Lagging (SPL) Wall at West Approach (Southwest Quadrant)

A soldier pile and lagging wall is proposed along the south side slope of the Abutment A approach
embankment. The wall is designed to a retain soil up to 12 feet. Proposed wall spans from Sta.63+22 to
Sta.65+38. Cross sections of the wall are included in Appendix A.9

Design of the soldier pile and spacing is for the entire wall which is based on section at Sta.64+50, where
the wall retention is at its maximum. The wall is analyzed per LRFD Simplified Cantilever Method (Teng
Method) for the required section, spacing and embedment. Top deflection (Service conditions) is estimated
using the DeepEXx software. The results are summarized as follows:

e Pile spacing 6 feet, Required Zx = 126 inch?; Selected Pile HP 14x 89 with Zx = 145 inch3

e Embedment Tip Elevation EL 178. This includes a minimum embedment 24 feet with 10 feet into

decomposed rock stratum.
e Anticipated top deflection: 1.0 inch upon initial backfilling.

The calculation details are included in Appendix E, Section E4. Granular backfill compacted to VDOT
specifications is recommended for the new fill behind the SPL wall. The soldier piles can be installed within
a drilled shaft or be driven using an impact hammer. For the Impact driving installation of the soldier piles,
a hammer capable of driving these piles to the design tip should be selected by the contractor. In addition,
we recommend location templates and a fixed lead rig should be utilized for the driven pile installation
option for accuracy.

8.5. Sliver Fill at East Approach (Northeast Quadrant)

The approach embankment to Abutment B is proposed to be extended along the north face of the slope
from Sta.70+25= ft to Sta. 70+75 as part of the current improvements. The finished grade after the fill will
make the slope to 2H:1V, shallower than the existing configuration. For example, at Sta.70+25, where the
embankment height is 35 ft, the sliver fill widths are 3 feet at the top and 15 feet at the bottom, making the
slope to 2H:1V from an existing configuration of 1.65H: 1V. Since the existing slope performed well and
current additional fill provides extra toe loading by shallowing the slope, it is determined that the proposed
configuration will be more stable than the existing and is acceptable from a stability standpoint.

The sliver fill slope area is covered with vegetation. A few small, isolated pockets of soil erosion caused by
overtopping of pavement surface water flow, were observed at the top of the slope. Existing soil conditions
along the slope area were evaluated with two DCP test holes, DCP-NE-Upper and DCP-NE-Mid. Based
on the test results and visual observations, the existing slope is in good condition with no visible stability
issues and found to be suitable for the slope expansion. We recommend that the eroded areas be
excavated as part of the benching requires as specified in Section 303.04 of the Standard Specifications
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as the fill is placed. Roadway drainage should be directed away from the slope or channelized using an
armored flume.

The additional fill for the embankment expansion should be placed on a properly benched subgrade and
compacted in lifts per VDOT standards. The fill soil should have a CBR of 5 or better, placed in 8-inch-
thick loose lifts, and compacted in place to VDOT standards.

9. Foundation Recommendations

New foundations are required at six (6) locations for the widening of existing Opitz Boulevard along the
south edge of the east bound right lane. New foundations are required for the widening of the two
abutments (Abutment A at west end & Abutment B at east end) and three piers (Piers 1, 2, & 3). The new
Abutment C will be added to the new bridge to receive the T-Ramp to the Express Lanes.

A steel HP 10x57 piles driven in to decomposed rock stratum are proposed for the support of new bridge
elements. The geotechnical foundation recommendations are based on the results of historic borings drilled
within the footprint of the bridge foundation elements, and adjacent test borings recently drilled as part of
this effort. For proposed new Abutment C, the current boring (B-A2-1) was drilled within the footprint of
Abutment C.

9.1. Validation of Historic Borings

The historic boring results are validated by comparing their results to the two adjacent boring logged by a
WRA geotechnical engineer. The historic borings are within the footprint of the existing bridge elements.
The key comparison is made on top grade of high blow count decomposed rock layer. The pile tip
estimations are mainly based on the embedment into the decomposed rock stratum.

It is noted the current boring blow-counts corresponds to high-efficient (90%4z) auto hammer testing (SPT
blow count Ngo) whereas, based on the year drilled and the results, the historic borings would have been
performed using the donut or standard safety hammer with efficiency at 60%z= (SPT blow count Neo. The
decomposed rock stratum classification is, therefore, based on residual soils with SPT blow counts of Neo
>50+ for historic borings, and Neo>33% current borings. The validation summary is provided in the following
table.

Pile Cap . .
Bridge | Subgrade | Boring | Boring (Golles ) eIty Top of DR
Element EL Type ID ) ik Stratum @ Notes
Station EL
(ft.) (ft.) (ft.) (ft.)
Current | B-Al-4 | 64+75 203.9 184.9
AbUtAmem 2048 | Historic | 1 | 65+44 | 1945 1835 Compared well
Historic 2 65+44 1931 180.6
Current | B-Al-4 | 64+75 203.9 184.9 Compared OK to the
Historic | 4 | 66+52 | 193.1 178.1 interpolated DR stratum to
i + (2 EL 170.2
Plerl | 189« Current 188.0 162.0
B-A2-1 | 67+500)
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Bridge SF:JIIbegssdpe Boring | Boring (;E)\;tdz B_cl)_:)igg Top of DR Notes
Element EL Type ID Station EL Stratum @
(ft.) (ft.) (ft.) (ft.)
Current | B-A2-1 | 67+500 | 188.0 162.0 Compared OK.
Pier 2. 170+ @ | Historic 5 68+10 179.5 169.0 Variation noticed in Historic
Historic | 6 | 68+10 | 178.4 167.2 borings.
Historic 7 68+77 172.7 162.2 Compared OK
Pier 3 167+ @ | Historic 8 69+78 172.7 157.2 Variation noticed in Historic
Current | B-A1-6 | 70430 | 211.6 163.1 borings.
Historic 9 70+10 169.9 165.1
Ab“gnem 201.1 | Historic | 10 | 70+18 | 169.8 165.3 Compared well
Current | B-A1-6 | 70+30 211.6 163.1
Notes: (1) Approximate value interpolated from drawings.
(2) Approximate values of existing pier pile cap subgrades.

A reasonable agreement / comparison of current borings and historic borings is achieved.

9.2. Design Recommendations for Driven Piles

Steel HP 10x57 beam piles are recommended for the support of expanding existing bridge elements and
the new Abutment C for the T-Ramp connection to the bridge. The piles will be driven into Stratum D, the
decomposed rock layer to a nominal (ultimate) resistance of 385 kips. This nominal value yields a factored
geotechnical resistance of 250 kips when performing dynamic testing at each substructure and applying
0.65 as the appropriate resistance factor. The axial resistance is estimated using the DRIVEN program,
and the complete results are included in Appendix E. A summary of estimated pile tip elevations and

lengths are included in the following table.

Bridge Pile Cap | Assumed Borin Borin Opitz Ground Top EL Estimated
Elemgnt Subgrade | Existing T eg 9 Blvd Water of DR Pile Tip
EL Grade EL yp Station EL Stratum @ EL
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
Abut A 205 205 Historic 1&2 | 65+44 182 180 150
Pier 1 189 191 Historic 66+52 182 178 144
Pier 2. 186 191 Historic 5&6 | 68+10 167 168 146
Pier 3 185 191 Historic 78&8 | 69+78 166 160 145
Abut B 201 191 Historic 9&10 | 70+15 167 165 151
Abut C 191 192 Current B-A2-1 | 67+500) 185 162 141
Notes: 1) Bearing stratum of pile foundation, tip elevations for HP 10x57 driven to 385 kips nominal.

Based on the axial capacity results, we estimate that the piles can resist the anticipated a factored uplift
load of 7 kips per pile. The DRIVEN results are included in Appendix E.

Page 15

WRA



1-95 Express Lanes - Opitz Boulevard Connection, VA
Project No. 0095-076-299, P101, C501; UPC# 116663

Geotechnical Report, Revision 1
March 25, 2022

A lateral load analysis is performed for a pile in the typical group configuration. Based on the results, piles
have the required lateral load resistance of 5 kips/pile (factored) in the weak axis direction with three rows
of piles. LPILE results are included in Appendix E.

One of the 4 soil samples subject to corrosivity testing indicated potentially slightly aggressive soils within
the existing abutment approach fill embankments according to Chapter 23 of the Structure and Bridge
Manual by having a resistivity value of 2540 ohm-cm. Although not necessarily considered aggressive by
FHWA guidelines the long-term axial structural capacity of the pile section was checked after a reduction
of 0.05-inch loss of section at the flanges and web according to Chapter 23.

9.3. Pile Drivability and Dynamic Testing

The Wave Equation Analysis of Pile (WEAP) was performed for a pile in typical configuration in order to
determine pile drivability and preliminary hammer energy range for pile installation. Based on the analyses,
a pile hammer within the energy range of 40 ft-kips to 60 ft-kips is expected to install the piles to the required
nominal resistance, without overstressing the pile. Contractor shall submit a preliminary WEAP analysis
for the selected installation equipment, with driving resistance at the required nominal resistance range
from 36 blow/ft to 96 blows/ft.

The pile nominal resistance should be verified by Pile Driving Analyzer (PDA) testing at each substructure
location during construction (totaling 6 locations). The PDA testing should be performed during initial drive,
or during a restrike on a test pile at each location. The test pile should be at least 10 feet longer than the
production piles of the location. The pile installation criteria for the production pile should be developed
based on the PDA results.

10. Pavement Recommendations

10.1. Opitz Boulevard Widening

The eastbound Opitz Boulevard will be widened to accommodate an additional traffic lane associated with
the T ramp. Following are the summary of existing pavement sections encountered in the Opitz Boulevard
test borings. Pavement widening should be in accordance with VDOT Standard WP-2.

Location Boring ID Asphalt Agg. Base Concrete Notes
(inch) (inch) (inch)
East Bound Travel Lane B-Al-1 12.0 4.0 ---
West Approach B-A1-2 11.0 7.0
B-Al-6 5.0 12.0
East Bound Shoulder,

East Approach B-PE-1 45 10.5
B-PE-2 3.0 11.0

pavements.

We recommend that the new pavements for the widening area match the thickness of the existing
In addition, new prepared subgrade and the aggregate base layer should ensure positive
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drainage towards the south edge of the pavement. Following are the recommended thickness for the new
pavement.

Table 10.2: Opitz Boulevard — Recommended New Pavement

Layer Name Layer Type | Thickness Summary
Asphalt Surface SM-9.5D 2.0 inch
Asphalt Intermediate IM-19.0A 2.0 inch Total HMA 12.0 inch
Asphalt Base BM-25 A 8.0 inch
Aggregate Base 21B 6.0 inch Aggregate Base 6.0 inch

Notes: (1) Standard UD-4 edge drains along all new pavement sections

(2) Standard Combination Underdrain (CD-2) shall be provided at grade sags, bridge approaches,
and at the lower end of undercut areas.

. Aggregate base should extend 6 inches beyond the sides of the base.

10.2. Pavements for T-Ramp and Express Lanes

The eastbound Opitz Boulevard will be widened to accommodate an additional traffic lane associated with
the T ramp. Following are the summary of existing pavement sections encountered in the Express Lane
test borings.

Existing Pavement Section
Boring ID Location Pavement | Asphalt Qgge Concrete NS
Core (ASPH) (BASE) | (CONC)

(inch) (inch) (inch)
B-A2-1 [-95 HOT T-Ramp 7.0 17.0 6.0 Note (1)
B-A3-1 I-95 HOT T-Ramp - 15.0 4.0 -
B-A3-2 I-95 HOT T-Ramp - 18.0 18.0 -
B-A3-3 [-95 HOT T-Ramp 15.0 5.0 4.0 Note (2)
B-A3-4 I-95 HOT T-Ramp - 18.0 18.0 - -
B-A3-5 I-95 HOT T-Ramp - 19.0 9.0 - -
B-A3-6 [-95 HOT T-Ramp 19.0 18.0
B-A3-7 [-95 HOT T-Ramp 15.0 9.0
B-A3-8 [-95 HOT T-Ramp 19.0 23.0
B-A3-9 Road south of T ramp - 12.0 9.0 3.0 Note (3)
B-A4-1 I-95 XBL MOT 1 14.0 10.0 ---
B-A4-2 1-95 XBL MOT 1 17.0 8.0 - -
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Existing Pavement Section
i i Agg.
=il (12 Lo Pavement | Asphalt Bgsge Concrete Notes
Core (ASPH) (BASE) (CONC)
(inch) (inch) (inch)
B-A4-3 I-95 XBL MOT 1 17.0 8.0 - -
B-A4-4 I-95 XBL MOT 1 15.0 9.0 --- ---
B-A4-5 [-95 XBL Slip Ramp 1 16.0 9.0 - ---
B-A4-6 [-95 XBL Slip Ramp 1 15.0 10.0 - -
B-A4-7 [-95 XBL Slip Ramp 1 16.0 9.0 - ---
B-A4-8 [-95 XBL Slip Ramp 1 15.0 33.0 - ---
Notes: (1) 7.0"ASPH + 6.0"CONC + 17.0"Base
(2) 15.0"ASPH +5.0" Base + 4.0" CONC
(3) 9.0"ASPH + 3.0"CONC + 3.0"ASPH + 9.0"Base

The test borings drilled for the T-Ramp wall foundation (B-A3 — xx borings) encountered a small portion of
concrete within the pavement section. The borings were drilled for the T-Ramp foundation design and
located at the edge of the travel lanes. Cores were not obtained in these sections. The auger took several
minutes to penetrate the concrete. The B-A4 borings were drilled for pavement design. Pavement cores
were recovered from these borings. These borings were drilled within the full depth shoulder and
considered to reflect the existing conditions of the pavements.

The areas where the pavement sections with concrete will be excavated for the preparation of the MSE
wall foundations. It is noted that the section depicted by Notes (2) is acceptable to be left in place, (15"
HMA and 5” Base section above concrete) as it is adequate for the Express Lane traffic levels.

We recommend that the new pavements for the widening area match the thickness of existing pavement
in the area to maintain a consistent section within the project limits. In addition, new prepared subgrade
and the aggregate base layer should ensure positive drainage towards the south edge of the pavement.
Following are the recommended thickness for the new pavement.

Layer Name Layer Type | Thickness Summary
Asphalt Surface SM-12.5E 2.0 inch
Asphalt Intermediate IM-19.0 D 2.0 inch Total HMA 15 inches
Asphalt Base BM-25.0 A 11.0inch
Aggregate Base 21B 15.0inch Aggregate Base 15 inches

Notes: (1)

Standard UD-4 edge drains along all new pavement sections

(2) Standard Combination Underdrain (CD-2) shall be provided at grade sags, bridge approaches,
and at the lower end of undercut areas.
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Table provided pavement section is recommended for new expressway pavements including the T-Ramp.
A validation pavement thickness evaluation is performed for this section and the results are included in
Appendix E.6. For the analysis 1-95 traffic count is conservatively assumed with a subgrade resilient
modulus (Mr) value of 5000 psi. As expressway does not carry trucks, 1% truck traffic volumes is assumed
to account for occasional heavy load traffic.

During construction, the aggregate base should extend 6 inches beyond the sides of the base.

10.3. MOT Use of Shoulder Pavements

Current construction sequence requires use of existing shoulders for Maintenance of traffic during
construction Following are the recommendations for the pavement section requirements for MOT.

HOT Lanes East Shoulder
Based on the results of current investigation, the shoulders have at least 14 inches of asphalt which is a
sufficient section to support Express Lane traffic during construction.

Southbound 1-95 Outside Shoulder

According to available record drawings the 1-95 southbound outside shoulder has already been
reconstructed to support Mainline traffic during the Express Lane work. Reviewed drawing indicating 10
inches of HMA thickness are included in Appendix E.6. A pavement thickness analysis performed to
validate the existing thickness to support the MOT on a subgrade with M=5000 psi. The results of the
analysis are included in the same appendix.

Opitz Blvd Northeast Quadrant
A new MOT section is required in a very short stretch along Opitz Blvd on the Northwest quadrant
approaching the bridge. We recommend this portion should be fortified with the following section:
HMA: 2"- IM-19.0D
4" BM-25.0A
Subbase: 6" Aggregate Base 21B

Mill and Overlay
Area where the lines are eradicated, a 2-inch depth mill and overlay with SM-12.5E HMA mix layer is

recommended. For Opitz Boulevard, mill and overlay with SM-9.5D HMA mix layer is recommended.

10.4. Subgrade Preparation and Construction Considerations

The new pavement and retaining wall subgrades should be observed by the geotechnical engineer during
construction. Any unsuitable soils such as wet, loose, or fine soils with high plasticity should be undercut to
a maximum of 3 feet and replaced with controlled compacted fill. Additional measures such as use of a
separation fabric on undercut subgrade before placing the fill may be employed as recommended by the
geotechnical engineer.

Unsuitable subgrade materials consisting of CH and MH materials are anticipated to be encountered at
subgrade levels in the vicinity of borings B-Al-1, B-A1-2 and B-A3-2 which is in the vicinity of the start of
the soldier pile wall. These areas are identified on the cross sections as areas to be undercut (3 ft. max)
and replaced with CBR 5 material. The undercut will be approximately 10 feet wide, and approximately
span from Sta 62+50 to Sta.64+75.
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10.5. Subgrade Preparation for Storm Drain at T-Ramp Sta. 23+10

A 48-inch diameter concrete storm drain is proposed across the T-Ramp at approximately Sta 23+10. The
invert of the pipe is at EL168 feet while under the embankment footprint. Based on the results of boring
B-A3-4 at Sta.23+50, pipe subgrades consist of competent natural soils. Following are noted:

The materials below pipe subgrades are anticipated to be medium stiff clays to very dense residual soils.
An acceptable bedding material and thickness would be the Standard Detail (PB-1) for subgrade condition
identified as “Normal Earth Foundation”, however the groundwater levels in this area expected vary
between EL 165 and EL 169 which will result in pipe subgrades being wet during construction. To facilitate
construction, we recommend 18 inches of undercut and backfill. The undercut should be backfilled with 12
inches of N0.57 stone wrapped in separation fabric for groundwater control and subgrade preservation.
The wrapped stone should be capped with a minimum 6" crusher run (Chapter 4 — Installation of Pipe
Backfill and Testing, Page 10, VDOT Soils and Aggregate Compaction) or 6" of bedding material.
Separation fabric is recommended to prevent fine particle migration through #57 stone and subsequent
erosion/piping on surrounding native soils.

The calculated settlement due to embankment loading listed in Table 10.4 for this area is mainly due to the
soft soils above the proposed storm drain. The materials below pipe subgrades are stiff clays and very
dense residual soils, therefore, the settlement of the pipe due to embankment load are not a concern for
the proposed concrete pipe.
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By Resolution of the Highway Commission dated October 4, 1956
By Resolution of the Highway Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001
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APPENDIX A.3

Selected Plans — Bridge Elements




A= 91°-08'-46" Rt.

H

A = 87°-39'-27" Rft.

Beginning of Bridge

End of slab
Sta. 65+35.33

Finished grade —\

_POC Sta. 65+83.52 Opitz Blvd. B
Pl Sta. 22+49.89 [-95 SBL Ramp B

[POC Sta. 66+88.14 Opitz Blvd. B
Pl Sta. 379+28.29 I-

Buried approach slab

End of slab |
Sta. 27+09.93

| |
I N il
1 7-0717-07 | -8 Line thru center
of bearings
B Sta. 27+13.02

* Pier 3 and Abutment A have
been shifted from As-built plan
location to better fit field survey.

111

POC Sta. 68+64.29 Opitz Blvd. B

A = 87°-39'-27" Rt.

E HPI Sta. 379+21.98 1-95 NBL B

C.G. Sta. 69+56.99
C.G. Elev. 215.38
v.C. = 281"

(End of Bridge

End of slab
‘ |Sta. 70+05.52

Bridge Standards, 2016; including all current revisions.

FEDERAL AID STATE SHEET
STATE
ROIJTE[ PROJECT ROUTE\ PROJECT NO.
VA. | — | 2000\ 0095-076-299, B688 I
Beginning of bridge End of bridge F | Struct . 14334 | FHWA + +i
End of Slob 1 * 470'-21/p" | (End of slab ederal Structure No. 00000000001433 Gnv(\; SE:?;E? El;(;ellon XT71-SN
Sta. 65+35.33 ] |Sta. 70+05.52 :
‘ 105'-2" 168'-0" * 167'-10Y5" *25'-11%," Federal Stewardship and Oversight Code: NFO | UPC No. | 16663
-~ " Span a Span b Span ¢ Span d Line thru center
glfnebgohrriﬁ (;enTer f . . Edge of . of bearings DESICN EXCEPT|ON(S):
Sta. 65+3g.83 ¢ Pier | <— Sta. 66+42.00 ¢ Pier 2 —= == Sta. 68+10.00 po?/emen‘r ¢ Pier 3 )\ Sta. 70+03.85 q
I | | 1 "no 1 one.
I I | Edge of ! o o 45 fn [T | =— Sta. 69+77.88
p- =~ 20'-10¥," min l pavement | 20 % ‘ 1
o g0 1Y 20"~ 109" min. 1835 min. | min. 1 GENERAL NOTES:
20- oriz. cl. horiz. cl. | | | horiz. cl. | | i
Edge of ) ! 1-95 Express Lanes B | | | Il The original approved sheet, including original signatures, is filed in
pavement 1-95 SBL B | | Il the VDOT Central Office. Any misuse of electronic files, including
e ——— —— ‘ | 5 | | | | 1 scanned signatures is illegal. Violators will be prosecuted to the
- 1 9 5 V0 4 = | - O . | 0 full extent of the applicable laws.
| H o \ 1 : o Lo
To Rte. 294 Point of min. ' ! | IR Point of min. R T Width: Opitz Blvd. - 7'-0" sidewalk, 12" rail, 39'-0" WBL roadway, variable
Vg'rr};c& CTm ! ' 'Egi(l:e of 1 b vertical cl. I-'.: Ih=] s L1, Elev. 213.42 median, 51'-0" EBL roadway. Overall width 103'-0"
| ! S L . | o v et || ol @ ~ face-to-face of rails.
Opitz Bivd. B ~ | WS [ median CurE,:,lrgfi'C,E@i',L, ': ‘:':7 - fn%%?or?fcurb o 7'127‘77%*7@77‘ | in Traffic Ramp - Varies face-to-face of curbs
. o e ————— e e e - e 4 P St KR ot I j\ji“l’ gate typ. Span layout: Opitz Blvd. - 105'-2", 168'-0" - 167'-10/%" continuous,
| '\; J i N I ' " | K o T | d one 25'-11%" steel plate girder spans
it w—— = f***f* e — *T*ll ﬂ*f***F?Jr* Ramp - 39'-03%" steel plate girder span
| ' m m
Elev. 217.07 | | . ' | o oo \/ L gt \I [ || \ T . 214001 Capacity: HS20-44 loading and alternate military loading (original;
| in Elev. 217.73 N mpact . [ w ' (R = HL-93 loading (new)
i : \ ' '. Elev. 217.02 | LA O S To Rte. | .
!l Toe of '] Existin | \ Lo [ | oA R L Specifications:
H existing |- >1<_IS Tg | ' Face of} o o |
L fm | structure ! curb ' ‘X“ | | | Approach slab Construction: Virginia Department of Transportation Road and
= ——==== _q:__G:d__N HJ==== I.: :::%:‘::‘:: =E3F Bridge Specifications, 2020.
! I i irder \ B
Approach slab ‘ | % - . F— } ===\ ; S ﬁ Design: AASHTO Standard Specifications for Highway Bridges,
| Bridge pier 7 40'-9'/," min. | [ T Existing VMS sign Retaining wal 16th %%ITTI%IH‘ 'If<_3_l96;+.|997 and 1998 Interim Specifications;
. 7 0" | protection = \ 9% - 1] I %o be relocated and V odifications.
R typ. | | 19 O O e | |74 B A K.Y noriz. | ‘l b e ‘ AASHTO LRFD Bridge D Specificat 8th Edit
_ c i . ’3 i ] ridge Design Specifications, ition,
ABUTMENT A | 1-95 SB[L Ramp B 12 giré?ge MSE wall | o |®: | Existing ‘: ll - Il ABUTMENT B 2017; and VDOT Modifications.
- s | 1-95 NBL B 1 }—\
- prot. barrier . Virgini i
POC Sta. 67+32.80 Opitz Bivd. B [Ed ‘ ([ | : | (N | POC Sta. 67+76.21 Opitz Bivd. B Standards: Virginia Department of Transportation Road and
[AHPI Sta. 28+13.77 Opitz Blvd. Ramp B | Edge of End of Bridge I | Pl Sta. 380+94.24 I-95 Express Lanes B
A= 87°-39'-27" RY. 111 pavemently ('} 304 (I | A= 87°-39'-27" Rt.

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

This project is to be constructed in accordance with the Virginia
Department of Transportation Work Area Protection Manual, August
2011 and latest revisions.

Design loading includes 20 psf allowance for construction tolerances
and construction methods for new deck, beams and substructure.

Design loading includes 15 psf allowance for future wearing surface
for new deck, beams and substructure.

Stay-in-place forms to be supported by existing girders shall have
their corregations filled with foam inserts.

4

slope protection

ABUTMENT A

C.G. Sta. 26+00.92
C.G. Elev. 213.31
V.C. 255.0'

Proposed

* Normal to abutment

Beginning of
End of slab
Sta. 27+09.93

grade —\

@ -8t
<O
Qg %15' Opitz Ramp
95 SBL B e o5 ABUTMENT C
(2
»
C.G. Sta. 66+16.99
C.G. Elev. 219.16 PLAN
V.C. = 399’
} ‘ * 470'-2Y/s"
— N Exp.JExp. ~
2% Span al [(7-2* min.[]16'-9" min. Span b
| vert. cl. vert. cl. vert. ol
concrete slab| A~ \Np_ >~ MHMpA ——— —> -
— —— M- 'L\/,_L _____

Existing profile
along Opitz Blvd. B

Finished grade

All structural steel, including bearings, shall be ASTM A7T09 Grade 50W
and shall be painted.

Span ¢
22'-9" min.
vert. cl.

22'-11" min.
vert. cl.

EXP.J[Exp. Exp] ___fFU_————
MSpar™d

2%

7 ABUTMENT B

4" concrete slab
slope protection

PIER 3

PIER 2
DEVELOPED SECTION THROUGH WIDENING
bridge} ' 41-T% {%*rgirdz?rﬁgm
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DRAWN: Charlie Reagle
CHECKED: Gary Shelor
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Fin
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Fix.
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lL— MSE wall
ABUTMENT C Existing profile
along Opitz Ramp B
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DEVELOPED SECTION ALONG OPITZ RAMP B

Scale: 'g" = 1'-0"

Scale: I" = 30,
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Progress Print /

address Stage |
comments for
Stage | approval
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Ver

Iy

PRELIMINARY PLANS

THESE PLANS NOT TO BE USED
FOR CONSTRUCTION

No. Description Date

REVISIONS

unless otherwise noted.

For Table of Revisions,
see Sheet 3.

Finish paint color shall be brown, 595-30045

Zone coating of beams for 9'-0" from end of beam including bearings
and end crossframes and diaphragms shall be in accordance with
Section 411.05 (c5) of the Specifications.

Concrete in superstructure shall be Low Shrinkage Class A4 Modified
and in rails, parapets, terminal walls and medians shall be Low

Shrinkage Class A4 Modified (Lightweight) in accordance with Section
217.12(a); in substructure, Class A3.

\DOT

COMMONWEALTH OF VIRGINIA
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°-39'-27"

POC Sta. 67+32.80 Opitz Blvd. B
[ARHPI sm 28+13.77 Opl‘rz Blvd. Ramp B
A =

POC Sta. 65+83.52 Opitz Blvd. B

of

See abutment details

315"

SUBSTRUCTURE
PRELIMINARY PLANS LAYOUT
THESE PLANS NOT TO BE USED - —
WHITMAN REQUARDT & ASSOCIATES FOR CONSTRUCTION No-. Bescription Date [Designed: i pote onte: sneet .
rawn: ...
TR, A R Scale: ¥ " = 1'-0" unless otherwise noted. ©2021, Commonwealth of Virginia Revisions Checked: W Nov. 2021 [257-38A| 4 of 93
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Line thru center
of bearings
Abutment C

Sta. 27+13.02
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Sta. 27+51.55
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SUBSTRUCTURE LAYOUT

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
POC Sta. 66+88.14 Opitz Bivd. B POC Sta. 67+76.21 Opitz Bivd. B POC Sta. 68+64.29 Opitz Blvd. B
PI Sta. 22+49.89 Ky 95 SBL Ramp B [c] PI sm 379+28.29 1-95 SBL B Pl Sta. 380+94. 24 - 95 Express Lanes B [EHPI sm 379+21.98 |-95 NBL B YA, 2000] 0095-076-299, B688 4
91°-08'-46" R = 87°°33'-27" Rt. A= BT°-39-27" R A= B7°-39'-27" Rt.
Notes:
* Pier 3 and Apu’rr_nen’r A have been shifted from As-built plan location This layout is to be used only for the purpose of locating fill
to befter fit field survey. slopes and footings. For details not shown see abutment and pier
e = Boring locations, for details, see sheets X thru X detalls,
~ * 467'-0/y"
gni
| |
| | \\<— Edge of berm l,__L__] 1“‘_7 ) Edge of berm — | |
\l | I‘ | ——T—J-—T‘ 1-95 Express Lanes B *)% ‘ 4-——1— ——T— —r‘ : ll I‘_
| ) b H | _
. | | . 17| |
Line thru center | Line thru cente
of bearings || 1-95 SBL Ramp B ¢ Pier | 1-95 SBL B ¢ Pier 2 1-95 NBL B ¢ Pier 3 of bearings r |
Abutment A - Abutment B .
I 17 T r17 Sl
| | L |
[ 1 | -‘ﬁ l a B
. ryP- T JER P ! —T
2° _2\"\0 J | ‘ ‘ 105'-2" X 168'-0" | *167'-10Y5" *25 11, | | ‘l
| | \ Span a Span b Span ¢ Span d | | |
| S‘TO. 65+36.83 ~— Sta. 66+42.00 _ <_—_l$‘l'o. 68+10.00 ~— Sta. 69+77.88 | =T Sta. 70+03.85
| | | | 1 | | |
| e S 5 1l
Opitz Bivd. B I |1 | ~ sta. 65+42.55 I —— Sta. 69+97.85 N
[ L === | S 72°-47'-08" E \L E |
— ~ AN—— N—— o= — A\~ b = =k -
I | ~IL— "r S e \‘ \l l
| | N P E —T— |
e [B] [E] Col
| | [ |
[ \‘ Il |
| | i | — |
Il I 1 | Tl [
|1 T Tl [
| | —_—]—— 3 > [ |
| | v v [ | )
o [o:] o2} [S)] o
a | | : : o [ | ;
™ | | Opitz Blyd. Ramp B i [ | G
o | | EN [ | es
; I [
| | — : (. |
[ [
| [
| | |
| o
| | |
Temporary N |
Shoring typ. |
|

Temporary
Shoring typ.

W6 11

See abutment details
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA | — 2000|  0095-076-299, B688 0
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2'-4Y," —= 8'-6" 55'-4%" 40'-3%," < 1-8"
63'-10%" 41113,
ELEVATION
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
ABUTMENT A
PRELIMINARY PLANS PLAN & ELEVATION
THESE PLANS NOT TO BE USED
WHITMAN REQUARDT & ASSOCIATES FOR CONSTRUCTION No. Description Date |Designed: WRA Date Plan No. Sheet No.
Drawn: ...
RICHOND, VA Scale: /4" = 1'-0" unless otherwise noted. © 2021, Commonwealth of Virginia Revisions Checked: W Nov. 2021 257_38A 10 of 93
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 2000]  0095-076-299, B688 16
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"\~ ¢ Girder A "\~ ¢ Girder B "\~ ¢ Girder C "\~ ¢ Girder D ' "\~ ¢ Girder F "\~ ¢ Girder G ¢ Girder | "\~ ¢ Girder J ¢ Girder K \ L\ ¢ Girder] N
€ Girder (| ¢ Girder M
¢ Girder L
L 40'-27%" : 8'-6/4" — 34l
41-107%" 63'-8%"
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1
Elev. 212.07
= f Vil Elev. 210.44
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I - ———==- - | e i T e — ¥
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|
|
—= 40'-27%" 8'-6'/4" ~— 347"
41-107%" 63'-8Y,"
ELEVATION
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
ABUTMENT B
PRELIMINARY PLANS PLAN & ELEVATION
THESE PLANS NOT TO BE USED
WHITMAN REQUARDT & ASSOCIATES FOR CONSTRUCTION Description Date [Designed: WEA Bole Flor Mo sheo No.
Drawn: ...
RICHOND, VA Scale: /4" = 1'-0" unless otherwise ©2021, Commonwealth of Virginia Revisions Checked: Nov. 2021 [257-38A| 16 of 93
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FEDERAL AID STATE SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
VA. | — 2000 0095-076-299, B688 22
I[_‘\ Elev. XXX.XX If—\
| Elev. XXX.XX Elev. XXX.XX \\
| ]/ Elev. XXX.XX Elev. XXX.XX \
Elev. XXX.XX
Elev. XXX.XX Elev. XXX.XX Elev. XXX.XX Elev. XXX.XX
Elev. XXX.XX
L Top of
footing
ES) ES)
I EE ae ] L == i
5 —= I
9'/," 97/3..
HP steel piles [
ELEVATION
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
ABUTMENT C
PRELIMINARY PLANS ELEVATION
THESE PLANS NOT TO BE USED
WHITHAN R%%W%DB& ASSOCIMTES FOR CONSTRUCTION No. Description Date 8esigned: Date Plan No. Sheet No.
ND, VA rawn: .
STRUCTURAL_ENGNEER Scale: /4" = 1'-0" unless otherwise noted. ©2021, Commonwealth of Virginia Revisions Chetked: Nov. 2021 [25T7-38A| 22 of 93
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FEDERAL AID STATE SHEET
STATE ROUTE PROJECT ROUTE PROJECT NO.
19°-21/," 18'-2V/5" VA. 2000| 0095-076-299, B688 23
34"
/— Opitz Bivd. B
« 2020'33.04:.
— Line thru center
S of bearings =
@ 5
@ Q
©
~
18'-7 18'-9%
37'-4%"
FOOTING PLAN
' 192/ 82 x
': ¢ HP steel piles ¢ HP steel piles
\ Opitz Bivd. B 2
\ /_ o0
i Line thru center "ﬁo'
\ 2°20'33,0 4 of bearings ey
o ¢ HP steel piles &
= Vo [
© s
il I  _ I S | _ .
T i i 1 T
b & o
P Vo
LT - i m T T _ T
T i i - i i i v
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
6 spa. @ x'-x* = 32'-4%"
spa. & x £ % STRUCTURE AND BRIDGE DIVISION
187" == 18'-9%"
ABUTMENT C
a3/
31-4% PRELIMINARY PLANS FOOTING PLAN AND PILE LAYOUT
THESE PLANS NOT TO BE USED
WHITMAN REQUARDT & ASSOCIATES PILE LAYOUT FOR CONSTRUCTION No. Description Date [Designed: WRA Date Plan No. sheet No.
STRuRclm(A)[‘D'ENVG?NEER Scale: /4" = 1'-0" unless otherwise noted. © 2021, Commonwealth of Virginia Revisions Nov. 2021 257—38A 23 of 93
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FEDERAL AID STATE
STATE SHEET

ROUTE PROJECT ROUTE PROJECT NO.
’ 910" VA, | — 2000 0095-076-299, B688 26
|
22y 2-0%y" L&
/ \ Opitz Blvd. B 5'-7" ‘ ¢ Column
\' N — — 1'-53," Line thru centers 3-6"
2“—2\“\O of bearing ‘
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v }
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FEDERAL AID STATE SHEET
STATE ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 2000 0095-076-299, B688 27
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FEDERAL AID STATE SHEET
STATE IeouTe PROJECT ROUTE PROJECT NO.
VA, | — 2000 0095-076-299, B688 29
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APPENDIX A.4

Selected Plans — MSE & SPL Walls




MSE Wall Detail | of 2.dgn
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MSE Wall Detail 2 of 2.dgn
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MSE Wall Layout | of 2.dgn

STATE FEDERAL AID STATE SHEET

ROUTE PROJECT ROUTE PROJECT NO.

VA. | — 2000 0095-076-299, B688 00
Notes:

The minimum design life of MSE wall shall be (100-year).

The anticipated MSE wall total settlement is _X_ inches and
differential settlement is _X_.

For bearing resistance requirements, see the MSE Wall Bearing
Resistance Data Table.

For settlement requirements, see the Estimated Wall Settlement
Table.

Vertical slip joints shall be placed in the wall at intervals not to
exceed _X_ ft. between Sta XX+XX.XX and Sta XX+XX.XX

Prior to wall construction, the foundation shall be compacted
with a smooth wheel vibratory roller weighting 10 tons minimum.
The drums of the roller should be ballasted, and each pass of
the roller should overlap one half the width of the previous
pass. The roller shall magke at least ten passes over the
proposed wall foundation zone. No density test will be required.
Any foundation soils found to be unsuitable and/or unstable shall
be removed and replaced with select material Type | minimum CBR
of 30. Compact the foundation area according to the VDOT
Specifications.

T Remove unsuitable or unstable foundation material below the
728'-4" bottom of the wall and replace with select material prior to wall
construction. Compact the foundation area according to the

Corner Right Wall Bedin M + S|
Sta. 27+19.41 egin Momen ab VDOT Specifications.

Offset 18.17 Sta. 26+939.41 Face of MSE wall typ. MSE Wall #3
Offset 18.67 / / The minimum required depth of undercut shall be _X_ ft. between
= Sta XX+XX. XX and Sta XX+XX.XX

[ T ’ The estimated required depth of unsuitable material to be
removed is shown on the plans. The lateral limits of excavation
are dependent on the depth at a particular location below the
wall. Additional localized excavation may be required depending on
the site conditions at the time of construction.

18'-2" ——=

Minimum panel design thickness is 5.5 inches. Thickness of
concrete must increase to accommodate any architectural
surface finish that may be specified.

Concrete in moment slabs and paragpet/railing shall be Low
Shrinkage Class A4 Modified.

MSE Wall #2

B e —

Line thru
center of bearings
@ Abutment C

1

20
la)
3
1o}
o
o
_|
20

| €0

|

|

|

|

Match Line next sheet

182"

Corrosion Resistant Reinforcing (CRR) steel shall be used in
! moment slab and shall be the same type of corrosion resistant
l ________ reinforcing steel specified for parapet/railing.

]
= = S Class | CRR steel shall be used in copings.

Corner Left Wall Begin Moment Slab \ \ Class | CRR steel shall be used in portions of MSE Wall panels
Sta. 27+00.94 Face of MSE wall typ. MSE Wall #1 within splash zone as shown on plans.

21Q. 21+20-83 Offset 18.67"

608'-11/4" An impervious membrane shall be placed below the pavement and

just above the first row of reinforcement. The membrane shall be
sloped to drain away from the facing to an intercepting
longitudinal drain outlet beyond the reinforced zone.

A non-woven geotextile shall be used as a separator between

MSE WALL LAYOUT = ABUTMENT AND APPROACH RAMP the mechanically stabilized earth mass and the subbase.

(Coping) (paragpet) (moment slab) shall not be placed until _X_ days
after wall completion have elapsed.

The selected wall supplier will submit a detailed design and shop
drawings for approval.

Provide drainage details such as perforated pipe underdrain
and/or drainage blanket based upon field conditions. For wall
installation at stream crossing, provide adequate drainage so the
difference between streambed and saturated backfill is not
greater than what is considered in the design.

All panel types and other related elements shall be detailed on
shop drawings.
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MSE Wall Layout 2 of 2.dgn

Match Line previous sheet
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Match Line this sheet
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA. | — 2000 0095-076-299, B688 00
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MSE Wall Sections.dgn

FEDERAL AID STATE SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
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Soldier_Pile_Layout-Plan.dgn

7 8 7 10
¢ Soldier pile

I3 spaces @ 8'-0"

SOLDIER PILE LOCATION DATA

Soldier pile no.

Station

Offset

Min. tip elev.
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WHITMAN REQUARDT & ASSOCIATES
RICHMOND, VA
STRUCTURAL ENGINEER

104'-0"

Soldier pile
number typ.

g spaces e 870"~

SOLDIER PILE LOCATION PLAN

SUGGESTED SEQUENCE OF CONSTRCTION AND GENERAL REQUIREMENTS:

I. Clear and grub the area for the wall construction.

2. Place all erosion and sediment perimeter controls in accordance with the
approved erosion and sediment control plan. These controls shall remain in
place and be continuously maintained during all construction.

3. Grade a bench dalong the proposed wall alignment wide enough to
accommodate the pile driving equipment required to install the soldier piles
for the retaining wall.

4. The wall shall be constructed in a top down manner to continually support
the earth and roadway adjacent to the wall. For no reason shall an open
unsupported excavation face be left unprotected.

5. Once the permanent concrete lagging panels are in place the Contractor
shall place the #*68 stone backfill between the temporary wood lagging and the
permanent concrete lagging panels. This shall be done at the end of each
working day. The stone backfill shall be protected at the surface by a
geotextile fabric to prevent mud and silt from fouling the stone.

6. All excavation material shall be removed to an approved stockpile or
disposal site.

7. The top coping and pile encasement shall be placed once the
precast panels have been placed.

8. Once the precast panels have been placed the Contractor may
grade the areas behind the top of the wall. Extreme care shall
be taken so as not to damage the concrete wall construction.

STATE FEDERAL AID STATE SHEET

ROUTE PROJECT ROUTE PROJECT NO.

VA. | — 2000 0095-076-299, B688 XXb
Notes:

For abutment detadils, including connection to wingwall see bridge

plans.

Soldier piles shall be driven to or below the minimum tip elevation.
A template and pile driving equipment with a fixed lead shall be used
for the installation accuracy. The driving hammer shall be powerful

enough to drive HP14x89 piles to the required depths into stiff

residual soils and decomposed rock.

HP 14x89
Soldier pile

Center of soldier pile
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Constr. B and _
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prebored hole
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Face of coping

SOLDIER PILE

Offset

PRELIMINARY PLANS

THESE PLANS NOT TO BE USED
FOR CONSTRUCTION

Scale: ¥, " = 1'-0" unless otherwise noted.
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Soldier_Pile_Wall_Details.dgn

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA. | — 2000 0095-076-299, B688 2Bx
-==— Varies Varies Varies Varies Varies —=
: 4"%8" Wood : : ¢ Soldier pile typ. :
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/ \
4 Varies
7 ~ 7
| I I | 2" Varies 2"
1 | | | 3/4")(3/4"
Concrete lagging Chamfer | B
panels typ. all around y |
|
10 - WLO4 |
PART PLAN = LAGG|NG Vertical
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spaced c
Scale: 3" = 1'-0" as shown | AN 0| g
2.
O|o
> |
N
—=—— Varies Varies Varies Varies Varies —=
. / \ )
. . % ¥*Contractor may vary this
Soldier pile typ. dimension to oyccomr?;odo’re 4" weep hole / B 2Y/>"
top of level lagging panel .-.\°° WLO501 @ 7!/ (-) c/c. No
| | Concrete | | N horizontal reinforcement
lagging ¢ Note: shall be cut tfo
panel typ. Level S | % oTe: accommodate drain hole
k.
/ M Concrete coping not shown
for clarit
SE SE NG SE or clarlty PRECAST CONCRETE LAGGING PANEL DETAILS
o W T W Scale: ¥ = 1'-0"
i h i [a | @] Al
aile <4 ol el ls
z e hit i it L
:I: ::: :I: ::: 4"@ weep holes, one per bay g ¢ Soldier pile
M o i o loacted approximated 12" above \
Bt ! Bt b b —""1 |finished grade '
it 0 it o it o—— | I 7a"x7a" 2/,
! ! ! ! Chamfer 2 3"
alis atis alis al1s all around — 3"
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N N N T T accommodate drain hole |
T S S S \@ ®) Ya"x¥4" Chamfer
T S S S /2" + all around typ.
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T S S S Soldier pile
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Soldier_Pile_Wall_Elevation.dgn

7%--

Start of Wall
Sta. 63+64.50
Elev. 210.27

Bottom of lagging

Elev. 208.00

WHITMAN REQUARDT & ASSOCIATES
RICHMOND, VA

STRUCTURAL ENGINEER

181'-11'/5" Measured along face of wall
1 75"'-2%," =
~— 6'-0" 21 spa. @ 8'-0" = 168'-0" g
C
22'-0" 9 spa. @ |6'-0" = 144'-0" )
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C
Top of proposed +
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=
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Soldier pile typ.

ELEVATION (FRONT FACE)

Scale: ¥g" |'-0" unless otherwise noted.

CTaTE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 2000 0095-076-299, B688 XXa

GENERAL NOTES:

Specifications:

Construction: Virginia Department of Transportation Road and
Bridge Specifications, 2020

Design: AASHTO LRFD Bridge Design Specification, 8th Edition,
2017 and VDOT Modifications

Standards: Virginia Department of Transportation Road and
Bridge Standards, 2016, including all current revisions

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

For additional requirements, refer to the Special Provision titled
"Soldier Pile Precast Panel Retaining Wall."

All structural steel shall be ASTM A7T09 Grade 50 and shall be galvanized
in accordance with the Special Provision.

All concrete shall be Class AA4.

All reinforcing steel shall be deformed and shall conform to ASTM

A6 15, Grade 60 except for reinforcing steels noted as CRR

(corrosion resistant reinforcement) which shall conform to the
applicable specifications noted in the special provision. 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 types (low carbon/chromium, stainless clad
and solid stainless) listed in the special provision. The minimum
yield strength shall be: 100 ksi for low carbon/chromium and

60 ksi for stainless clad steel and solid stainless steel.

LEGEND:

E) = Expansion joint

COMMONWEALTH OF VIRGINIA

DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION

PRELIMINARY PLANS

THESE PLANS NOT TO BE USED
FOR CONSTRUCTION

SOLDIER PILE WALL

ELEVATION AND

GENERAL NOTES
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Soldier_Pile_Wall_Typ_Section.dgn

WHITMAN REQUARDT & ASSOCIATES
RICHMOND, VA
STRUCTURAL ENGINEER

Proposed groundline
See cross sections

2'-0" 2

1

Dry Riprap
Class Al
see note

5| 2 LT [

°la /{ max.

~ S

4"x8" Timber lagging

N

Galvanized
soldier pile

\

#*68 stone backfTill in
void between precast
concrete lagging and
timber lagging

Varies
f\.}
L

4"® weep hole
with hardware
cloth
R

I2Ili.

Concrete lagging
panels stacked
| as shown typ.

min
A
\

Proposed grade %

TYPICAL WALL SECTION

Scale: /5" = 1'-0"

% See sheet X for detdils

WC04 To follow
slope of wall

3ll

2l_0ll
Coping

9"

min.

See Drip

bead detail

47/8“

WC0402 @
12" c/c
\\\\\\\_{wco4o3 e
12" c/c
\\{

WC0401 @
12" c/c

WC04 Spaced
as shown

COPING REINFORCEMENT DETAIL

¥," expansion joint

/7 Bond breaking agent

|-6"

WC04 2 spa.

@ 9"

WC0401 typ.

EXPANSION JOINT DETAIL

|'-0"

PRELIMINARY PLANS

THESE PLANS NOT TO BE USED
FOR CONSTRUCTION

© 2021, Commonwealth of Virginia

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 2000 0095-076-299, B688 XXX
REINFORCING STEEL SCHEDULE
[ '-7"
q A
'=T
WC040 |
Mark No. Size Pin @ Length Location
WCO040 | #4 2" Cap
WC0402 #4 _— 2'-0" Cap
WC0403 #4 —_— ['-8" Cap
WCO04 #4 —_— Cap
WLO50 | #5 —_— 6'-3/5" Lagging
WLO4 #4 — Lagging
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
SOLDIER PILE WALL
TYPICAL SECTION AND
COPING DETAILS
No. Description Date |Designed: §§§ Date Plan_No. Sheet No.
D s X XeXe.
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Cross Sections — MSE Walls
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By Resolution of the Highway Commission dated October 4, 1956
F:06:40 M LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 53

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956

F:06:42 FM LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 54

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
F:06:44 P LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 55

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
F:06:46 P LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 56

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956

F:06:48 M LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 57

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
F:06:50 M LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 58

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
F:06:51 i LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, [1P_(804) 272-8700. B

SUBSURFACE UTILITY BY, DATE Accumark, Inc_(804) 550-774Q,.07 /07 / 202] SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 59

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
F:06:53 PM LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Associates, [1P_(804) 272-8700.
SUBSURFACE UTILITY BY, DATE Accumark, Inc.(804) 550-774Q,.07 /07 / 202/ SCALE 1 IN. =10 FT (H)

1 IN. 10 FT (V) VA. | 95 0095-0r6-299, C-501 60

DESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION AND CONTROL OF TRAFFIC
MAY BE SUBJECT TO CHANGE AS DEEMED
NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (703 259-2362 (NQVA_District) REVISED STATE
SURVEYED BY, DATE H&B _Surveying_and Mapping. LLC_(804) 330-378l, 03/09/2021 C R O S S S E C T I D N S > [TRoute PROJECT T
DESIGN BY Whitman, Requardt, &_ Assoclates, [LP_(8Q4) 272-8700_
SUBSURFACE UTILITY BY, DATE Accumark, Inc(8Q04) 55Q-774Q,.07./07 / 202/ SCALE 1 IN. =10 FT (H)
1 IN. =10 FT (V) VA. | 95 0095-0r6-299, C-50/ 6/
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E.(703)259-2362 (NQVA_District) REVISED STATE
SURVEYED BY, DATE H&B _Surveying_and Mapping, [LC_(804) 330-3781, 03,09/ 2021 C R O S S S E C T I D N S STATE route PROJECT SHEETTO.
DESIGN BY Whitman, Requardt, & Assoclates, [P _(804) 272-8700_
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1 IN. =10 FT (V) VA. | 95 0095-0r6-299, C-50/ 62
DESIGN FEATURES RELATING TO CONSTRUCTION
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NECESSARY BY THE DEPARTMENT
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.
SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assaciates, LLP_(804) 272-8700._
SUBSURFACE UTILITY BY, DATE Accumark, Inc.(804) 550-774Q,.07 /07 / 202/ SCALE 1 IN. =10 FT (H)
1 IN. =10 FT (V) VA. | 95 0095-076-299, C-501 63
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Bimpal Shab, P.E. (1031 259-2362 (NQVA_District) REVISED STATE .
SURVEYED BY, DATE H&B _Surveying_and Mapping. LLC_(804) 330-378l, 03/09/2021 C R O S S S E C T I D N S > [TRoute PROJECT T
DESIGN BY Whitman, Requardt, & Assoclates, L1 P_(8Q4) 272-8700_
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1 IN. =10 FT (V) VA. | 95 0095-076-299, C-501 64
DESIGN FEATURES RELATING TQ CONSTRUCTION
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (T03) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.
SURVEYED BY, DATE H&B Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Associates, [1P_(804) 272-8700.
SUBSURFACE UTILITY BY, DATE Accumark, Inc.(804) 550-774Q,.07 /07 / 202/ SCALE 1 IN. =10 FT (H)
1 IN. =10 FT (V) VA. | 95 0095-076-299, C-501 65
DESIGN FEATURES RELATING TO CONSTRUCTION
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B)); Resolution of the Highwo§ Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Blmpal Shah, P.E. (103) 259-2362 (NQV.A_District)

SURVEYED BY, DATE H&B _Surveying_and Mapping, LLC_(504) 330-3781, 03/09/202/
DESIGN BY Whitman, Requardt, &_ Assoclates, [LP_(804) 272-8700_

SUBSURFACE UTILITY BY, DATE Accumark, Inc.(804) 550-74Q,.07 /07 /2021
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LIMITED ACCESS HIGHWAY

By Resolution of the Highway Commission dated October 4, 1956

By Resolution of the Highway Commission dated January 18,1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shah, P.E. (703 259-2362 (NQVA_District) REVISED STATE
SURVEYED BY, DATE H&B _Surveying_and Mapping. LLC_(804) 330-378l, 03/09/2021 C R O S S S E C T I D N S > [Troute PROJECT T
DESIGN BY Whitman, Requardt, &_ Assoclates, L1 P_(804) 272-8700_
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1 IN. =10 FT (V) VA. | 95 0095-0r6-299, C-50/ 86
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By Resolution of the Highway Commission dated October 4, 1956
FEHI W LIMITED ACCESS HIGHWAY B; Resolution of the Highwoz Commission dated January 18,1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shab, P.E. (703) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B _Surveying and Mapping, LLC_(804) 330-3781, 03/09/ 202 CROSS SECTIONS ROUTE PROJECT
DESIGN BY Whitman, Requardt, & Assoclates, [P _(804) 272-8700_
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By Resolution of the Highway Commission dated October 4, 1956
LIMITED ACCESS HIGHWAY B; Resolution of the Highwoz Commission dated January 18, 1973

By Resolution of the Commonwealth Transportation Board dated January 18, 2001

By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Blmpal Shah, P.E. (703) 259-2362 (NQVA_District)

SURVEYED BY, DATE H&B _Surveying_and Mapping, LI C_(804) 330-378/, 03/09/ 202/
DESIGN BY Whitman, Requardt, &_ Assoclates, [LP_(804) 272-8700_
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By Resolution of the Highway Commission dated October 4, 1956
F23:39 i LIMITED ACCESS HIGHWAY B; Resolution of the Highwoz Commission dated January 18,1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shab, P.E. (703) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying_and Mapping. LLC_(804) 330-3781, 03,09/ 202 C R O S S S E C T I D N S ROUTE PROJECT
DESIGN BY Whitman, Requardt, &_ Assaciates, LLP_(804) 272-8700_
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By Resolution of the Highway Commission dated October 4, 1956
F2337 PU LIMITED ACCESS HIGHWAY B; Resolution of the Highwoz Commission dated January 18,1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shab, P.E. (703) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.

SURVEYED BY, DATE H&B Surveying_and Mapping. LLC_(804) 330-3781, 03,09/ 202 C R O S S S E C T I D N S ROUTE PROJECT
DESIGN BY Whitman, Requardt, &_ Associates, [LP_(8Q4) 272-8700_
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By Resolution of the Highway Commission dated October 4, 1956
523:39 i LIMITED ACCESS HIGHWAY B; Resolution of the Highwoz Commission dated January 18,1973
By Resolution of the Commonwealth Transportation Board dated January 18, 2001
By Resolution of the Commonwealth Transportation Board dated TBD (Anticipated February 2022)

PROJECT MANAGER Rimpal Shab, P.E. (703) 259-2362 (NQVA_District) REVISED STATE STATE SHEET NO.
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m Whitman, Requardt & Associates, LLP

Engineers - Architects - Environmental Planners Est. 1915

MEMORANDUM

Date: September 22, 2021

To: David Shiells Work Order Number: 45893-001

From: Siva Kesavan / Jeff Basford Contract Number:

Subject: Review of Existing Borings and Proposed | Project: 1-95 Express Spot Improvement at Opitz Blvd.,
Validation Borings Prince William Co, VA

CC: Mitch Johnson

Introduction

This memo presents our review of available historic test borings in the vicinity of Opitz Boulevard. The review was
performed during the development of a subsurface investigation program for the proposed project of ramp down from
existing Opitz Blvd bridge. We reviewed the following as-built plans:

e VDOT(1979), As Built Plans, Titled “Proposed Bridge on Opitz Blvd. over I-95, Ramp G & N.B.C.C RD., Prince
William Co.-0.4 Mi N. Int. Rte 642, Proj. 0095-076-112, B636,” Commonwealth of Virginia, Department of
Highway and Transportation, dated October 24, 1979.

The plan view and elevations are enclosed as Figure 1 and Figure 2 in the enclosure. The structural elements of the
bridge include the following: Abutment A, Pier 1, Pier 2, Pier 3, and Abutment B, from west to east. Figure 4 shows a
Google street view looking north, where the express lanes are located between Pier 1 and Pier 2.

Historic Borings

A total of nine (9) SPT test borings were depicted in the as-built plans. A summary of the borings is provided in the
following table.

Table 1. Summary of Historic Test Borings
i Ground | Decomposed®

Structure I;?]féi(g B(l)\lr(i)r.mg Station & Offset TE ; o G;ﬁfg m EVKat(‘fitf) ERLOF()(;'F)
EL (ft.) EL (ft.) : :
Abutment A | W.B.L 1 Sta.65+44; 15’ LT 194.5 174.0 181.7 184.0
E.B.L 2 Sta.65+44; 15’ RT 193.1 172.2 179.9 182.6
Pier 1 W.B.L 4 Sta.66+52; 10’ LT 193.1 172.9 180.0 178.1
Pier 2 W.B.L 6 Sta.68+10; 10’ LT 178.4 157.7 170.0 167.9
E.B.L 5 Sta.68+10; 10’ RT 179.5 148.7 168.6 169.0
Pier 3 W.B.L 8 Sta.69+78; 10’ LT 172.7 147.3 166.7 162.7
E.B.L 7 Sta.69+77; 20' RT 172.7 151.7 166.7 163.7
Abutment B | W.B.L 10 Sta.70+18; 13’ LT 169.8 144.7 167.0 165.3
E.B.L 9 Sta.70+18; 20’ RT 169.6 153.4 166.0 165.1

801 South Caroline Street Baltimore, Maryland 21231

www.wrallp.com - Phone: 410.235.3450 - Fax: 410.243.5716
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September 22, 2021 Page 2 Work Order Number 45893-001

Table 1. Summary of Historic Test Borings

Traffic | Bor Boring Grades Ground | Decomposed®
Structure Lra '(f) (l)\lrmg Station & Offset Top Bottom water Rock
ane 0. EL (ft.) EL (ft.)
EL (ft.) EL (ft.)

Notes: (1) Abbreviations: W.B.L —West Bound Lane; E.B.L — East Bound Lane.

(2) Decomposed rock identified in the boring logs generally indicates an SPT blow-count (blows
per foot) greater than 50.

The test boring logs from the as-built plans are enclosed with this memorandum. The depth of borings ranged from
16.2 feet to 30.8 feet from the existing ground before the construction of the bridge. The top of decomposed rock
sloped eastward from EL 184 feet at the west end (Abutment A) to EL 165 feet to the east (Abutment B).

Existing Bridge Foundation

The bridge structural elements are supported on HP10x42 piles, driven into the decomposed layer. The as-built plans
list each driven pile length for the piers, and averaged pile lengths for the east bound lane and west bound lane
abutments. Details about pile tip estimations for the bridge elements are enclosed. Only average pile driven lengths
are provided for the abutment locations. Table 2 is a summary of pile data.

Table 2. Summary of Pile Tip Elevations and Pile Penetration in Decomposed Rock
Estimated Average Penetration into
Structure TLr:LﬂeC B,\‘l’(;i[}? BB(())trtiQr?ﬁ Pile Tip-EL (ft.) Decomposed Rock-
' EL (ft.) Max. Min. Ave. DR Top Average Pile
(Shallow) | (Deep) EL (ft.) Penetration (ft.)
Abutment A | W.B.L 1 174.0 179.6 184.0 4.4
E.B.L 2 172.2 176.9 182.6 5.7
Pier 1 W.B.L 172.9 176.5 160.0 170.8 178.1 7.3
E.B.L ‘ 172.9 175.0 170.0 1725 178.1 5.6
Pier 2 W.B.L 6 157.7 159.7 149.1 1534 167.9 14.5
E.B.L 5 148.7 160.0 150.8 156.3 169.0 12.7
Pier 3 W.B.L 8 147.3 158.4 151.3 155.3 162.7 7.4
E.B.L 7 151.7 163.2 152.0 158.5 163.7 5.2
AbutmentB | W.B.L 10 144.7 160.5 165.3 4.8
E.B.L 9 153.4 159.6 165.1 55
Notes: (1) Boring No. 4 is located at Pier-2 W.B.L area and assumed for Pier-2 E. B.L calculations.
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Based on review of the as-built plans, the test borings terminated at auger refusal, and the piles were driven to a refusal
penetration criterion. The average depth of pile penetration into the bearing layer (decomposed rock) ranged from 4.4
feet to 14.5 feet. The historic borings consistently encountered a layer of decomposed rock, the top of which became
deeper from west to east.

Proposed Validation Borings
Following are noted during the development of current test boring plans.
a) The modification to the foundation elements proposed for the current project is expected to be similar to the

existing foundation type - a deep foundation consist of driven HP 10x42 piles, bearing in the decomposed rock
layer .

b) The design will be based on the results of existing borings and proposed deep verification borings. The .
verification borings will be for the validation of the subsurface profile in historic borings.

c) The borings will be drilled on the south side of existing bridge at the following locations: Abutment A (Boring
B-A1-5), middle of the bridge (Boring B-A2-1 in the vicinity of proposed T-Ramp location closer to Pier-1), and
Abutment B (Boring B-A1-6).

The locations of three borings are included in the in the attached test boring plan. The validation soil borings will be
extended to EL 140 or to auger refusal, whichever occurs first. If the auger refusal occurs first, a 10 feet of rock coring
will be performed, with coring depth extending beyond the soil auger refusal depth.

Siva K. Kesavan

Enclosures :  Figure 1: Existing Bridge Plan
Figure 2: Existing Bridge Elevation
Figure 3: Historic Boring Location Plan
Picture 1: View of Existing Bridge — Looking North
Historic Boring Logs (1 sheet)
Existing Pile tip Estimations (4 sheets)
Project (current) Boring Locations (5 Sheets)
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Project:  1-95 Express Spot Improvement at Opitz Blvd.  Prep by: skk Sheet No. 1 of4
Estimation of Prince Williams Co. VA Chk by: Date:  9/20/2021
Pile Tip Elevations ~ WRA#  45893-001
Pier 1 -W.B.S
Cap Bottom |Data: Pile Depth (ft) Ref. |Calculated Pile Tip Elevation (ft)
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | Raw-6 | EL(ft) | Raw-1 [ Raw-2 | Raw-3 | Raw-4 | Raw-5 | Raw-6
I 186.5 11.0 12.6 16.0 13.0 16.0 14.8 187.51 | 176.5 174.9 1715 174.5 1715 172.7
Il 186.9 15.0 15.1 16.0 15.1 12.7 13.0 187.85 | 172.9 172.8 171.9 172.8 175.2 174.9
i 187.1 24.3 21.3 20.3 23.2 18.2 28.1 188.12 | 163.8 166.8 167.8 164.9 169.9 160.0
Stastical Results:
Pile Tip EL (ft.)
Max 176.5
Min 160.0
Mean, u | 170.8
Std.Dev & 4.3
u-Bo 160.9
B=233
Pier 1 -E.B.S Stastical Results:
Cap Bottom |Data: Pile Depth (ft) Ref. |Calculated Pile Tip Elevation (ft) Pile Tip Elev.
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | EL(ft) | Raw-1 | Raw-2 [ Raw-3 [ Raw-4 [ Raw-5 [Max 175.0
v 187.3 16.3 18.3 14.3 13.3 15.3 188.33 172.0 170.0 174.0 175.0 173.0 [Min 170.0
\ 187.0 15.2 15.2 16.5 14.3 17.1 187.95 172.8 172.8 1715 173.7 170.9 [Mean, n 172.5
Vi 186.6 14.1 14.0 14.1 13.1 16.1 187.60 173.5 173.6 173.5 174.5 1715 |Std.Devc 6.0
Vil 186.3 14.4 16.3 16.3 16.4 16.3 187.30 172.9 171.0 171.0 170.9 171.0 |u-Po 158.5

B=233




Project:  1-95 Express Spot Improvement at Opitz Blvd.  Prep by: skk Sheet No. 2 of 4
Estimation of Prince Williams Co. VA Chk by: Date:  9/20/2021
Pile Tip Elevations ~ WRA#  45893-001
Pier 2 -W.B.S Stastical Results:
Cap Bottom |Data: Pile Depth (ft) Pile Tip EL (ft.)
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 [ Raw-6 [ Raw-7 | Raw-8 [ Raw-9 [ Raw-10 [Max 159.7
I 168.99 15.5 10.5 11.2 11.0 10.3 13.3 12.6 20.9 16.5 15,5 [Min 149.1
Il 169.29 20.7 16.6 15.7 19.4 15.7 20.6 175 18.6 17.6 18.7 |Mean, p 153.4
i 170.66 20.6 18.4 19.6 19.2 18.4 20.5 19.5 21.2 22.5 20.6 |Std.Devo 3.1
Cap Ref. |Calculated Pile Tip Elevation (ft) u-po 146.2
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | Raw-6 | Raw-7 | Raw-8 | Raw-9 | Raw-10 p=233
I 169.99 | 1545 159.5 158.8 159.0 159.7 156.7 157.4 149.1 153.5 154.5
Il 170.29 | 149.6 153.7 154.6 150.9 154.6 149.7 152.8 151.7 152.7 151.6
i 17166 | 1511 153.3 152.1 152.5 153.3 151.2 152.2 150.5 149.2 151.1
Pier 2 -E.B.S Stastical Results
Cap Bottom |Data: Pile Depth (ft) Pile Tip EL (ft.)
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 [ Raw-6 [ Raw-7 | Raw-8 [ Raw-9 [ Raw-10 [Max 160.0
v 169.70 18.6 18.7 18.8 18.8 13.2 18.8 19.9 17.8 18.7 17.7  [Max 150.8
\ 169.39 10.9 10.4 11.6 10.6 11.0 10.7 10.8 13.9 13.7 11.6 |Mean, p 156.3
\ 169.05 10.7 10.9 10.7 121 11.8 12.0 11.8 15.8 14.3 14.8 |Std.Dev o 2.8
Vil 168.73 11.8 12.0 12.0 135 12.8 13.8 14.3 14.9 15.9 147 [pn-PBo 149.7
Cap Ref. [Calculated Pile Tip Elevations p=233
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | Raw-6 | Raw-7 | Raw-8 [ Raw-9 [ Raw-10
v 170.7 152.1 152.0 151.9 151.9 157.5 151.9 150.8 152.9 152.0 153.0
\Y 170.4 159.5 160.0 158.8 159.8 159.4 159.7 159.6 156.5 156.7 158.8
Vi 170.1 159.4 159.2 159.4 158.0 158.3 158.1 158.3 154.3 155.8 155.3
Vil 169.7 157.9 157.7 157.7 156.2 156.9 155.9 155.4 154.8 153.8 155.0




Project:  1-95 Express Spot Improvement at Opitz Blvd.  Prep by: skk Sheet No. 3 0f4
Estimation of Prince Williams Co. VA Chk by: Date:  9/20/2021
Pile Tip Elevations ~ WRA#  45893-001
Pier 3-W.B.S Stastical Results:
Cap Bottom |Data: Pile Depth (ft) Ref. |Calculated Pile Tip Elevation (ft) Pile Tip EL (ft.)
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | EL(ft) | Raw-1 | Raw-2 [ Raw-3 [ Raw-4 [ Raw-5 [Max 158.4
I 180.9 28.1 28.1 26.8 30.6 30.5 181.92 | 1538 153.8 155.1 151.3 151.4 [Min 151.3
Il 181.9 24.4 24.6 24.5 24.7 24.5 182.92 | 158.5 158.3 158.4 158.2 158.4 |Mean, p 155.3
i 181.5 21.0 28.2 27.8 27.0 28.0 182.52 | 1615 154.3 154.7 155.5 154.5 (Std.Devo 2.9
u-Ppo 148.6
B=233
Pier 3-E.B.S Stastical Results:
Cap Bottom |Data: Pile Depth (ft) Ref. |Calculated Pile Tip Elevation (ft) Pile Tip EL (ft.)
No. EL(ft) | Raw-1 | Raw-2 | Raw-3 | Raw-4 | Raw-5 | EL(ft) | Raw-1 | Raw-2 [ Raw-3 [ Raw-4 [ Raw-5 [Max 163.2
v 181.3 29.9 28.0 20.0 30.3 30.3 182.26 | 1524 154.3 162.3 152.0 152.0 [Min 152.0
Y 181.3 20.0 22.1 20.3 21.8 25.3 182.28 | 162.3 160.2 162.0 160.5 157.0 [Mean, n 158.5
Vi 180.9 21.0 22.0 21.1 21.4 23.2 181.94 | 160.9 159.9 160.8 160.5 158.7 |Std.Dev o 3.8
Vil 180.6 20.7 27.9 20.6 18.4 26.3 181.61 | 160.9 153.7 161.0 163.2 155.3 |u-Po 149.6

p=233




) _ Project:  1-95 Express Spot Improvement at Opitz Blvd.  Prep by: skk Sheet No. 4 of 4
Estimation of Prince Williams Co. VA Chk by: Date:  9/20/2021

Pile Tip Elevations =~ WRA#  45893-001

Pile Cap Pile Pile
Bottom Ref. Length Tip
EL (ft) EL (ft) L (ft.) | EL(ft)

Abutment A WBL 205.64 | 206.64 27.0 179.6
EBL 205.64 | 206.64 29.7 176.9
Abutment B WBL 201.88 | 202.88 42.4 160.5
EBL 201.88 | 202.88 43.3 159.6

Boring |Pile Tip EL (ft.) Elev. Of Pile
Stur. Traffic Boring Bott. Max. Min. . DR Top Penet.
Lane No. EL (ft.) | (Shallow) | (Deep) (ft.) (ft.)
Abut A W.B.L 1 174.0 179.6 184.0 4.4
E.B.L 2 172.2 176.9 182.6 5.7
Pier 1 W.B.L 4 172.9 176.5 160.0 170.8 178.1 7.3
EB.L 172.9 175.0 170.0 172.5 178.1 5.6
Pier 2 W.B.L 6 157.7 159.7 149.1 1534 167.9 14.5
E.B.L 5 148.7 160.0 150.8 156.3 169.0 12.7
Pier 3 W.B.L 8 147.3 158.4 151.3 155.3 162.7 7.4
EB.L 7 151.7 163.2 152.0 158.5 163.7 5.2
Abut B W.B.L 10 144.7 160.5 165.3 4.8
E.B.L 9 153.4 159.6 165.1 55
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APPENDIX C.1

Test Boring Summary




Ref.

AN W N R

LW 0 N O U

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Test Boring - Complete Summary

Note(3)

9.0"ASPH + 3.0"CONC + 3.0"ASPH + 9.0"Base

Coordinates Boring Stations Ground | Ground
Pavement
Test Ground Boring Water Water
Hole Purpose & Location Northing Easting Ref Sta Offset EL Depth Depth EL Pavement | Asphalt Base Concrete Notes
ID (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (inch) Core (inch) (inch) (inch)
B-A1-1 |East Bound Opitz Blvd 355465.6391 | 3626202.7403 |Opitz Blvd 63+25 41 RT 212.5 15.0 N/E - 1 12.0 4.0 - -
B-A1-2 |East Bound Opitz Blvd 355436.0442 | 3626298.2607 |Opitz Blvd 64+25 41 RT 214.2 20.0 N/E - 1 11.0 7.0 - -
B-A1-3 |Retaining wall design 355433.4805 | 3626245.1215 |Opitz Blvd 63+75 59 RT 209.4 30.0 N/E - - - - - -
B-Al1-4 |Retaining wall design 355390.5715 | 3626336.5168 |Opitz Blvd 64+75 73 RT 203.9 28.8 23.5 180.4 - - - - -
| BA15 |Abut A Opitz Br. 355408.0699 | 3626341.9383 |Opitz Bvd 64+75 | 55RT 214.0 [ e ot diriliea

B-A1-6 |Abut B Opitz Vr. 355252.1568 | 3626874.5973 |Opitz Blvd 70430 46 RT 211.6 75.0 56.0 155.6 - 5.0 12.0 -
B-PE-1 |Opitz Blvd shoulders 355235.5276 | 3626916.6181 |Opitz Blvd 70+75 50 RT 209.8 3.2 N/E --- 1 4.5 10.5 ==
B-PE-2 |Opitz Blvd shoulders 355218.8102 | 3626963.7834 |Opitz Blvd 71+25 52 RT 208.1 3.2 N/E --- 1 3.0 11.0 ==
B-A2-1 |Abut.C for T-Ramp 355278.6864 | 3626597.1158 |T-Ramp 27+10 20 RT 188.0 59.0 23.5 164.5 7.0 17.0 6.0 Note (1)
B-A3-1 |T-Ramp MSE Wall 355172.3987 | 3626568.6573 |T-Ramp 26+00 20 RT 187.0 40.0 20.0 167.0 - 15.0 4.0 -
B-A3-2 |T-Ramp MSE Wall 355083.9063 | 3626512.2718 |T-Ramp 25+00 12 LT 189.2 40.0 20.7 168.5 - 18.0 18.0 -
B-A3-3 |T-Ramp MSE Wall 354978.3553 | 3626520.1235 |T-Ramp 24+00 23 RT 185.4 30.0 19.5 165.9 - 15.0 5.0 4.0 Note (2)
B-A3-4 |T-Ramp MSE Wall 354937.3133 | 3626479.5403 |T-Ramp 23450 6 LT 187.2 30.0 22.0 165.2 - 18.0 18.0 - -
B-A3-5 |T-Ramp MSE Wall 354785.0818 | 3626468.6903 |T-Ramp 22+00 35RT 183.5 20.0 N/E - - 19.0 9.0 - -
B-A3-6 |T-Ramp MSE Wall 354697.7435 | 3626407.9003 |T-Ramp 21+00 2LT 184.9 20.0 N/E - - 19.0 18.0 - -
B-A3-7 |T-Ramp MSE Wall 354591.7507 | 3626417.4743 |T-Ramp 19+99 33RT 181.6 15.0 N/E - - 15.0 9.0 - -
B-A3-8 |T-Ramp MSE Wall 354503.8875 | 3626358.4498 |T-Ramp 19+00 41T 181.1 10.0 N/E - - 19.0 23.0 - -
B-A3-9 |Roadway south of T ramp 354398.3209 | 3626366.6296 |T-Ramp 17+99 29 RT 179.9 10.0 N/E --- --- 12.0 9.0 3.0 Note (3)
B-A4-1 |I-95 XBL MOT 355034.2590 | 3626573.5922 |I-95 XBL 727+80 17 RT 186.1 8.0 N/E - 1 14.0 10.0 - -
B-A4-2 |I-95 XBL MOT 354720.1225 | 3626490.2662 |I-95 XBL 724+55 17 LT 183.0 8.0 N/E - 1 17.0 8.0 - -
B-A4-3 |I-95 XBL MOT 354430.0292 | 3626413.7890 |I-95 XBL 721+55 18 RT 180.2 8.0 N/E - 1 17.0 8.0 - -
B-A4-4 |I-95 XBL MOT 354157.6633 | 3626304.2854 |I-95 XBL 718+64 18 LT 179.0 8.0 N/E - 1 15.0 9.0 - -
B-A4-5 |I-95 XBL Slip Ramp 351117.2654 | 3625366.6140 |I-95 XBL 686+81 18 LT 172.1 8.0 N/E - 1 16.0 9.0 - -
B-A4-6 |I-95 XBL Slip Ramp 350741.8477 | 3625229.2087 |I-95 XBL 682+81 18 RT 168.3 8.0 N/E - 1 15.0 10.0 - -
B-A4-7 |I-95 XBL Slip Ramp 349743.9644 | 3624827.1230 |I-95 XBL 672+06 18 LT 149.8 8.0 N/E - 1 16.0 9.0 - -
B-A4-8 |I-95 XBL Slip Ramp 349415.1818 | 3624707.6334 |I-95 XBL 668+56 18 LT 140.3 8.0 N/E - 1 15.0 33.0 - -

Note(1) 7.0"ASPH +6.0"CONC + 17.0"Base

Note(2) 15.0"ASPH +5.0" Base + 4.0" CONC
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Test Boring Logs




PROJECT # 45893-001 B-A1-1

LOCATION: 195 Express way/Opitz Blvd.
VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 63+25 OFFSET: 41 RT

T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

Virginia Depariment of Transportation NORTHING: 355465.6391 ft Easting: 3626202.7403 ft
SURFACE ELEVATION: 2125 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/9/2021 - 11/9/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
— = o
g bo | 2L |8 . 3 [ Other Test(s): 512 % S
gl z Fz |z|0| 5 | E3 & | Driller: SaLUT, | = S =
E aF3 |& x E5 o | Driller: Sa , Inc. E |l &
| 2 | T34 |w|Y|E |YgE 4 . o|l5| 86| 2
ElE ggg Slul| = 53‘2‘»‘—‘ » | = | Logger: J. Yadeta S|2|o | B
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER Sle |k 3
n | bns (2|22 |588%[S|F| NOTENCOUNTERED DURING DRILLING 2| 2|9
22 (3172 (B | |° ¢ |
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/212.5
I 12" Asphalt ASPH
2 8 3 ' 1.0/211.5 8.3
210 3 A 4" Subbase material, Light gray, medium to coarse, SAND :
5 L 35 AND GRAVEL, trace Silt, dry CRA
4 3 0 1.33/211.17 35.2
4 A Fill, Tan-gray, FAT CLAY WITH SAND, trace wood, medium
stiff, moist.
6 2 " 6 Wood stuck at spoon tip and there were no sample
2 100 recovered. sample was later retrived with 3" spoon CH 68 | 41 |30.0| 76.0
205 4 His
8 — 8.5
3 & o7 ' 8.5/204.0 241
10 10 Fill, Tan, fine to medium, SILTY SAND, medium dense, )
10 | moist SM
5 — 11
12 6 100 21.3
200 H 12.5
— 13.5
5
14 1 |87 13.8
11 N\ 45
15.0/197.5
Boring trerminated at 15ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 5' towards east due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface. B_A1 _1

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001

B-A1-2

:gIN

LOCATION: 195 Express way/Opitz Blvd.
STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 64+25 OFFSET: 41 RT
Virginia Department of Transportation NORTHING: 355436.0442 ft Easting: 3626298.2607 ft
SURFACE ELEVATION: 214.2 it COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/9/2021 - 11/9/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| & §
= bo |22 |2 3 [ Other Test(s): El2|l 2] §
= = W (S| |>xz [ - = | =W 3*
€| 5| ob3 |&|9|L|xES o | Driller: SaLUT, Inc. Sl gl
= £ | 282 |2|2| 2|35 |0z |Logger: J. Yadeta S|c| 8| @
gl 3| 238 (82|42 |gSg5|E < GROUND WATER Sle |yl z
m 55% o % = 8% % |[S|F| NOTENCOUNTERED DURING DRILLING a2 | O
% |3 » %I o | 2
P © FIELD DESCRIPTION OF STRATA wLm| ="
0.0/214.2
i 11" Asphalt ASPH
3 ' 7] \ 0.927213.28
2
3 3 33 /AN % 7" Subbase material, Light gray, medium to coarse, SAND 217
L] 55 % AND GRAVEL, trace Silt, dry CRA
41210 3 |7 / 1.5/212.7 33.7
2 /N g / Fill, Tan-gray, FAT CLAY WITH SAND, trace to some
% Gravel, medium stiff, moist. CH
6 9 — 6 /
4 A 80 / 21.4
H 75
205 4 5 20 % 29.8
10 H 10
3 . |i0oM " é 11.0/203.2 266! 76.0
12 11 12 / Fill, Red, tan, multi color, SANDY LEAN CLAY, very stiff, ) )
1129 % moist CL
— 13.5
3
141200 5 |100 14.0/200.2 164
6 — 15 Possible Fill, Tan, fine to medium, SILTY SAND, trace
16 4 L1 16 elastic fine, medium dense, moist SM
10 o 100 14.8
18 e 17.5/196.7
5 7 185 Brown, tan, fine to medium, POORLY GRADED SAND
195 11 11 100 WITH SILT, medium dense, moist SP-SM 13.0
20 % 20.0/194.2
Boring trerminated at 20ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 5' towards west due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the
surface.

B-A1-2

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

\VvDOT

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: RETAINING WALL

B-A1-3

PAGE 1 OF 1

Virginia Department of Transportation

STATION: 63+75
NORTHING: 355433.4805 ft
SURFACE ELEVATION: 209.4 ft

OFFSET: 59 RT
Easting: 3626245.1215 ft
COORD. DATUM: VA South

:gIN

FIELD DATA Date(s) Drilled: 10/11/2021 - 10/11/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
— = =3
= bo |22 |2 3 [ Other Test(s): El2]| 2] 8§
el z|ok3 |2/8|E|2ES 8 | Driller: SaLUT, | S| E| L
g ob3 |&|9|u x5S o | Driller: Sa , Inc. = e =
| 2| %83 |4|2|2 (25|« = | Logger: J. Yadeta S|c|8| &
bl = | 8Ex (8|4 |u|8BE || P IR REE
8| o | 229 |9|2|a |BxQ 2|23 GROUND WATER 2|le| & | 8
o | bhsS |22 = 8 B|S|F NOT ENCOUNTERED DURING DRILLING = S
22 (3172 (B | |° ¢ |
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
1 0.0/209.4
g BN L, 4" Topsoil TOPS 18.7
) 5 : 0.2/209.2
4 5 93 Fill, Light brown, fine to medium, SILTY SAND FILL, trace 15.2
— 3 roots, loose, moist SM
4 3.0/206.4
205 e Possible fill, Tan, fine to medium, SILTY SAND, medium
3 !
. 10 80 dense, moist SM 13.9| 250
6 65
— 75
5
8 8 _|100 175
T Hoe
200
10 4 — 10
7 100 16.0
7 H1s
12
7 125
16,19 13.0/196.4 17.8
14 195 — 14 Residual, Light gray, fine to medium, POORLY GRADED
18 L1 45 SAND WITH SILT, dense, moist SP-SM
16 20 100 — 15.0/194.4 ) ) 19.6
27 '\ 165 — Decomposed Rock, Gray, black, medium to coarse, highly
—1 weathered, DECOMPOSED GRAPHITIC SCHIST, lithified,
18 29 175 1 verydense, dry MST
26 |100 — 1.5
39 Ao —
190 —
20 —
22 —]
11 L 235 —
241 s51 26 |80 —] 1.7
27 3 25 ]
26 —
28 —]
a9 1 285 —
180 50/3" |60 —] 9.1
30 % 30.0/179.4
Boring trerminated at 30ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 20' west and 5' south. As drilled boring elevatoin is 3' lower than the original location. Bulk sample collected
from 0'-8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A1-3

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

VDOT

\ Virginia Department of Transportation

PROJECT #: 45893-001 B-A1-4

LOCATION: 1-95 Express way/Opitz Blvd.

STRUCTURE: RETAINING WALL PAGE 1 OF 1

STATION: 64+75
NORTHING: 355390.5715 ft

OFFSET: 73 RT

Easting: 3626336.5168 ft

SURFACE ELEVATION: 203.9 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 10/12/2021 - 10/12/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
e bo |22 (8 2 | Other Test(s): eS|k
= = ws | J|Wix|>ixz w I = | =W
El 2| 028 [2|Q|¥ 250 o | Driller: SaLUT, Inc. SlxlE
T Q x % = w)a| z I'|>J <k 4 . o o Q
El RSB 3lu|S|BR3E|e|= Logger: J. Yadeta 28| °
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER Sle |k
o | hihsS |¥|Z = 18R % |9 | F | ¥ FIRST ENCOUNTERED AT 23.5 ft DEPTH =
z < (=3| a5 % ¥ 0 (%) %
o (%] =
© FIELD DESCRIPTION OF STRATA LL | PI
0.0/203.9
10 v 12" Asphlat ASPH
2 467 1.0/202.9 19.9
— 25 12" Subbase material, Light gray, medium to coarse, SAND AND
3 L1 35 GRAVEL, trace Silt, dry CRA
4 1 200 4 100 2.0/201.9 20.8
6 A Possible fill, Tan-brown, fine to medium, SILTY SAND, some
elastic fine, loose, moist SM
6 3 — 6
6 . 100 6.5/197.4 13.6
— 75 Brown-tan, medium to coarse, SILTY SAND WITH FINE
8 ) A GRAVEL, medium dense, moist SM/GM
19 4 100 9.0/194.9 18.6
10 7 — 10 Light brown-light gray, fine to medium, POORLY GRADED
4 L1 44 SAND WITH SILT, medium dense, moist SP-SM
12 6 |100 16.6
9  H12s
190 15 — 13.5
14 7 |100 15.6
8 15
— 16
16 20 2 100 16.0/187.9 15.7
17 N 475 Brown-red, medium to coarse, SILTY SAND, trace fine gravel, )
18 ’ dense, moist SM
185 {7 W/
10,9 —] 19.0/184.9 244
20 — 20 | Residual, Gray, black, highly weathered, DECOMPOSED
50/3" 10005 22113 — ;51R9/F’I1-glg SCHIST, lithified, very stiff, damp MST 111
22 —| Decomposed Rock, Gray, DECOMPOSED GRAPHITIC SCHIST,
v 1 very dense, dry. Water was noted between rock layers near 25ft.
247 180 {204 1000 229 —| MsT 11.1
26 —]
28 —
50/3" 1000 28.5 — 13.5
28.8 28.8/175.1
Boring trerminated at 28.8ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 15' south. As drilled boring elevatoin is 1' lower than the original location. Hole backfilled with soil cutting and

patched with cold asphalt at the surface.

B-A1-4

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: BRIDGE

B-A1-6

PAGE 1 OF 3

\VvDOT

Virginia Department of Transportation

STATION: 70+30
NORTHING: 355252.1568 ft
SURFACE ELEVATION: 211.6 ft

OFFSET: 46 RT
Easting: 3626874.5973 ft
COORD. DATUM: VA South

:gIN

FIELD DATA Date(s) Drilled: 11/8/2021 - 11/8/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP° SPT Method: Automatic Hammer x| g §
e bo |R]2]2|8 3 [ Other Test(s): 512 % S
el z | oF2 [Z|06|E |23 & | Driller: SaLUT, | =l S =
) a3 | & x ES o | Driller: Sa , Inc. S>> B &£
| O | 2z9 |G|9|t |ulge m alE| 3| &
E| E | <@ |> £ |2 5<|<|w|z|Logger:J.Yadeta S|Q|o | W
5| S | Skx |8|9|u|8R3E|L|R MR
B o | 224 |8/2 |z |ZkQE|Z|3 GROUND WATER Zle| B 3
o | bhsS (22| = |218%8 5|9 | E | ¥ FIRST ENCOUNTERED AT 58.5 ft DEPTH g1 21| ©
23 (2|03 [#go » 2 | B
L o) o 4
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
6 = 0.5 0.'.0/211'6
7 33 5" Asphlat ASPH 6.6
2| 210 S A 0.42/211.18
12" Subbase material, Light gray, medium to coarse,
) | 55 SAND AND GRAVEL, trace Silt, dry CCA
4 3 67 1.42/210.18 19.3
2 A Fill, Light brown, fine to medium SILTY SAND FILL, trace
elastic fine, loose, moist
6 WOH/4" v Layer of 6" thick, mottled, tan-gray, FAT CLAY binder
205 17 /8" . 100 exists from 6-6.5' SM 18.9
H 75
8 | 7.51204.1
2 7 85 // Fill, Light gray, light brown, fine to medium, CLAYEY
3,80 ///4 SAND, loose, moist SC 13.3
10 — 10
200 {2 3 100 / 18.7
12 % :
4 Ni2s %
3 100 35| 11 |15.6| 23.0
3 Mo /
16 — 16 %
3
195 4 100 % 15.8
5 4 Nars ?
— 18.5
3 3
6 100 ”f 15.6
H 20 %
20 20.0/191.6
Fill, Tan, light brown, fine to coarse, SAND WITH
9o 190 GRAVEL, trace Clay, loose, damp SP/GP
— 23.5
3
24 4 100 16.1
H 25 -
il 25.0/186.6
26 “é Fill, Tan, gray, fine to medium, SILTY, CLAYEY SAND,
185 4 trace root, medium dense, moist SC-SM
28 g
3 — 28.5 %
6 67 ?‘ 26.6
30 9 N 30 <
30.0/181.6
Fill, Light brown, fine to coarse, SILTY SAND WITH
3] 180 GRAVEL, medium dense, moist SM/GM
5 — 33.5
34 9 |47 16.5
8 35
36
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 3

Boring was offset 20' towards east due to undergroun utility. As drilled boring elevatoin is the same as the original location. Bulk
sample collected from O' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A1-6

Copyright 2022, Commonwealth of Virginia




PROJECT #: 45893-001 B-A1-6

LOCATION: 195 Express way/Opitz Blvd.
VD D I STRUCTURE: BRIDGE PAGE 2 OF 3
STATION: 70+30 OFFSET: 46 RT

T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

Virginia Depariment of Transportation NORTHING: 355252.1568 ft Easting: 3626874.5973 ft
SURFACE ELEVATION: 211.6 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/8/2021 - 11/8/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
. DIP° SPT Method: Automatic Hammer x| & 2
—_ = o
g bo | % % SN % Other Test(s): 512 % S
€| z | oF3 |z|0| G |ZE3 o | Driller: SaLUT, Inc. S|zl B e
| 2 | T34 |w|Y|E |YgE 4 . o|l5| 86| 2
Fl B | 322 |3|u|Z|3pg|E e | <|Logger J. Yadeta 312|¢c| &
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER S22 3
o | hos (x| 2 = 8@ % |9 | F | ¥ FIRST ENCOUNTERED AT 58.5 ft DEPTH gl 2| ©
£% |3|”| % |E[=° ? s | Y
4
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
175
%8 3 — 38.5 38.0/173.6
3 87 Residual, Gray, fine to medium, SILTY SAND, loose, moist 18.3
40 4 N a0 SM
42 170
— 43.5
2
44 43.5/168.1
4o ON 45 Gray, LEAN CLAY, stiff, damp CL 3511111921 98.0
46
165
48
8 ] 485 7
20 80 —1 48.5/163.1 17.2
19 N s — Black, SILT, highly weathered, DECOMPOSED GRAPHITIC :
50 — SCHIST, lithified, some rock fragments, very stiff to hard,
—1 dry to wet below 58.5'
52 160 — Hard augering below 68.5' MST
— 535 —
50/4" —
54 20 —] 12.1
H 55 —
56 —
155 —
58 —
A4 o6 — 58.5 —]
20 100 — 11.9
60 500 Y 60 —]
62] 10 —
635 —
15 —
64 50/1" | 40 — 14.9
— 65 —]
66 I
145 E
68 —
50/2" — 68.5 —
13 ] 19.7
70 —H 70 —
72 140 —
REMARKS: Rig Type: Acker XLS.
Boring was offset 20' towards east due to undergroun utility. As drilled boring elevatoin is the same as the original location. Bulk PAGE 2 OF 3
sample collected from O' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface. B_ A1 _6

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: BRIDGE

B-A1-6

PAGE 3 OF 3

Virginia Department of Transportation

\VvDOT

STATION: 70+30
NORTHING: 355252.1568 ft
SURFACE ELEVATION: 211.6 ft

OFFSET: 46 RT
Easting: 3626874.5973 ft
COORD. DATUM: VA South

:gIN

FIELD DATA Date(s) Drilled: 11/8/2021 - 11/8/2021 LAB DATA
solL ROCK Drilling Method(s): HSA 1 =
. DIP° SPT Method: Automatic Hammer x| & 2
— = o
g bo | % % SN % Other Test(s): 512 % S
gl z @E(% x|o| E £3 @ | Driller: SaLUT, Inc. Slelg | e
= —_ Z
= & | 352 |3|5|2|3[55|=|e|<|Logger: J. Yadeta s|g|8| @
—
8| o | 2249 |92 |2 |DxQE|Z]|s GROUND WATER Sle || 3
o | bEs (2|22 21935 |9 | E | 2 FIRST ENCOUNTERED AT 58.5 ft DEPTH g1 21| ©
2% |29 & |ERo ® 2| B
[T} (@] o o z
o n s =
© FIELD DESCRIPTION OF STRATA LL | PI =
— 73.5 —
15 —
74 50/2" | 40 —] 16.2
7 75.0/136.6
Boring terminated at 75ft
REMARKS: Rig Type: Acker XLS. PAGE 3 OF 3

Boring was offset 20' towards east due to undergroun utility. As drilled boring elevatoin is the same as the original location. Bulk

sample collected from O' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A1-6

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001 B-A2-1
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL PAGE 1 OF 2
STATION: 27+10 OFFSET: 20RT
Virginia Depariment of Transportation NORTHING: 355278.6864 ft Easting: 3626597.1158 ft
SURFACE ELEVATION: 188.0 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/22/2021 - 11/23/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
. DIP° SPT Method: Automatic Hammer x| & 2
—_ = o
= bo |22 |2 3 [ Other Test(s): El2|l 2] §
= E W= Jlwlx |>>= i} y = | = i} 3#
€| z oF3d |2|9|¥ 2|55 o | Driller: SaLUT, Inc. Sl x|k il
T 2| %82 |Y|2|z |28« = | Logger: J. Yadeta S|c|8| &
bl = | 8Ex (8|4 |u|8BE || P IR REE
8| o | 229 |9|2|a |BxQ 2|23 GROUND WATER =12 & | 3
g | bES |22 = |®2Q%| 5|2 | E | ¥ FIRST ENCOUNTERED AT 23.5 ft DEPTH g1 21| ©
w 3 < |w|O 2] » ) (%]
51 |53|7] @ |g|E° o| Y
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/188.0
e 7" Asphalt ASPH /A
45 :
2 0.6/187.4
185 1 6 60 AN 6" Concrete CONC / 101
9 7 35 1.1/186.9
4 3 93 17" Subbase material, Gray, medium to coarse, SAND 18.1
4 A AND GRAVEL, trace Silt, very dense, dry CRA
5 . 2.5/185.5
2 Fill, Black, brown shadding, fine to medium, SILTY SAND,
3 4 67 some elastic fine, loose, moist SM /— 14.4
8! 180 7 65/1815
4 — 8.5 Possible fill, Tan, black spotting at 13.5-15', fine to
3 80 medium, POORLY GRADED SAND WITH SILT, trace 12.7| 22.0
10 3 N 10 Gravel, loose to medium dense, moist SP-SM
4 = 11
12 6 |80 10.8
8 125
175
4 — 13.5
14 8 |100 14.3
8 Ao
16 5 i 16
8 100 16.2
7 Hars
181 170
4 — 18.5
7 87 20.7
20 8 [ 20
22
v 165 — 23
24 4 5 100 ® 23.5/164.5 3.1
9 ) Residual, Gray, black, lithified, SILT derived from )
2 decomposition of parent rock, trace rock fragments, hard,
26 moist ML
281 160
15 — 28.5
20 87 10.1| 46.0
30 53 A 30
32
155 535
27 V/haa
34 50/3" | 53 10.0
24 A
36
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 2

Boring was offset 35' towards east, drilled on western shoulder of 1-95 express lane. Cave-in at 55.3". Hole backfilled with soil

cutting and patched with cold asphalt at the surface.

B-A2-1
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T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL

B-A2-1

PAGE 2 OF 2

STATION: 27+10
NORTHING: 355278.6864 ft
SURFACE ELEVATION: 188.0 ft

OFFSET: 20 RT
Easting: 3626597.1158 ft
COORD. DATUM: VA South

:gIN

FIELD DATA Date(s) Drilled: 11/22/2021 - 11/23/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA I
= DIP° SPT Method: Automatic Hammer x| 2 §
e B g% % 2 % Other Test(s): 12 % N
€| z | oF3 |z|0| G |ZE3 o | Driller: SaLUT, Inc. =
T o rxz3> w H E w <_EI|: H (o) = o) =
c| £ | 892 \215|2|85% <|e|z [Logger J. Yadeta 38|k
5 0g | Z3Y |glz|d|BREz|z]|s GROUND WATER 5|2 k8|38
o | biiS |Z|3| 3 |% (885 |9 |E | 2 FIRSTENCOUNTERED AT 235 ft DEPTH | 2| ©
£% |3|”| % |E[=° ? s | Y
Z
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI =
381 150
14 — 38.5
19 |67 10.0
40 % H 4
42
145 ias
10 Vi
44 29 |93 12.5
505" N 45
46
481 140
15 — 48.5
29 |80 12.4
50 — 50
52
135 55
50/3" Ve
54 27 9.8
[ 55
56
581 130
50/4" 60 [X 5295 14.8
59.0/129.0
Boring terminated at 59ft
REMARKS: Rig Type: Acker XLS. PAGE 2 OF 2

Boring was offset 35' towards east, drilled on western shoulder of 1-95 express lane. Cave-in at 55.3". Hole backfilled with soil

cutting and patched with cold asphalt at the surface.

B-A2-1

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL

B-A3-1

PAGE 1 OF 2

VDOT

\ Virginia Department of Transportation

STATION: 26+00
NORTHING: 355172.3987 ft
SURFACE ELEVATION: 187.0 ft

OFFSET: 20 RT
Easting: 3626568.6573 ft
COORD. DATUM: VA South

FIELD DATA Date(s) Drilled: 11/22/2021 - 11/22/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
= bo |22 |2 3 [ Other Test(s): eS|k
P T N T i w . 2| S| W
€l z| o025 [2|8|8|EES o | Driller: SaLUT, Inc. Szl z
= — j—
F| £ | 882 515 |Z2|355 | e = |Logger: J. Yadeta s1g|s
A @ | 232 (3T |z ok E|zZ]s GROUND WATER Sle|¥
o | hihsS |¥|Z = 8@ % |9 | F | ¥ FIRST ENCOUNTERED AT 20.0 ft DEPTH =
z < (=3| a5 % ¥ 0 » %
o (%] =
© FIELD DESCRIPTION OF STRATA LL | PI
0.0/187.0
e Ml 15" Asphalt ASPH
2 1 185 {80/4" n M 1.25/185.75 61
AN 1| \ 9" Subbase material, Gray, medium to coarse, SAND AND :
o L 35 H{ \GRAVEL, trace Silt, very dense, dry CRA
4 6 |53 | 2071850 15.7
6 N 5 il Possible fill, Tan, fine to medium, POORLY GRADED SAND
5 5 é WITH SILT, medium dense, moist SP-SM
3 N .
180 5 100 ! 13.9
H 75 §
8 |
5 v 8&° i
8 87 | 13.6
10 9 A 10 :
6 — 11 §
121 175 6 100 | 14.3
H 12,5 i
6 — 13.5 g
14 8 |87 g 13.3
8 A5 |
16 4 — 16 |
170 6 |100 | 18.7
R 175 ;
18 — 18.5 §
6 87 ' 18.5/ 168.5 16.8
A 10 N 2o Tan-brown, fine to coarse, SILTY SAND AND GRAVEL, layer of )
2 purple Silt from 23.5' to 24.2', medium dense to dense, moist to
wet below 20ft. SM/GM
221 165
7 — 23.5
24 19 |87 29.7
24 I\ o5
26
160
28 i 28.5
4 21 100 ’ 28.5/158.5 18
50/4" A Residual, Gray, black, lithified, SILT derived from decomposition )
30 of parent rock, trace rock fragments, hard, moist ML
3271 155
— 33.5
13
34 21 |80 17.4
41 A
36
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 2

Cave-in at 16.7". Bulk sample collected from 2' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-1

Copyright 2022, Commonwealth of Virginia




PROJECT #: 45893-001

B-A3-1

Cave-in at 16.7". Bulk sample collected from 2' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

LOCATION: 1-95 Express way/Opitz Blvd.
VD D I STRUCTURE: MSE WALL PAGE 2 OF 2
STATION: 26+00 OFFSET: 20 RT
Virginia Department of Transportation NORTHING: 355172.3987 ft Easting: 3626568.6573 ft
SURFACE ELEVATION: 187.0 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/22/2021 - 11/22/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
e bo |Z[2]Z (2 2 | Other Test(s): Elg| &
= Qo (|2 = z z
el z | o5 |2|8|E|E[ES & | Driller: SaLUT, Inc. § : | g
= E | 822 (3|42 3155/ |p |z | Logger: J. Yadeta s1g|s
A @ | 232 (3T |z ok E|zZ]s GROUND WATER Sle|¥
o | hihsS |¥|Z = 8@ % |9 | F | ¥ FIRST ENCOUNTERED AT 20.0 ft DEPTH =
E§ (=3| a | & % z 0 » %
S0 © FIELD DESCRIPTION OF STRATA Nk
150
38
31 i 38.5
50/5" | 47 18.1
40 B 40.0/147.0
Boring terminated at 40ft
g
=
o
.EU.’
N
&
8
8
3
7
&
X
é REMARKS: Rig Type: Acker XLS. PAGE 2 OF 2

B-A3-1
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T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001 B_ A3_2
LOCATION: 195 Express way/Opitz Blvd.
STRUCTURE: MSE WALL PAGE 1 OF 2
STATION: 25+00 OFFSET: 12LT
Virginia Department of Transportation NORTHING: 355083.9063 ft Easting: 3626512.2718 ft
SURFACE ELEVATION: 189.2 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/17/2021 - 11/18/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
. DIP° SPT Method: Automatic Hammer x| & 2
—_ = o
g bo | % S gL % Other Test(s): 512 % S
€l z | oFs 2|0 |H|Z[E3 o | Driller: SaLUT, Inc. Si>|5 | &
T o xza |w|Y|E |LZE w a| B8 z
Fl R | 322 |3|u| 2 5855 o | < | Logger: J. Yadeta 2|0 &
4 @ | 224 |g|z|2 |BkgE|z|% GROUND WATER (2|12 3
o | bhosS |22 = |288|5 |9 | E | ¥ FIRST ENCOUNTERED AT 20.7 ft DEPTH z| 2| ©
z < (=DI o | S |¥|ga » 1%} a
L o) o 4
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/189.2
i 18" Asphalt ASPH
2 2 20 oo 2st 1.5/187.7 43
25 AN g& 18" Subbase material, Gray, medium to coarse, SAND :
5 L 35 AND GRAVEL, trace Silt, very dense, dry CRA
41185 3 |100 3.0/186.2 1408
5 A Gray-brown mix, ELASTIC SILT, medium stiff to stiff,
moist MH
6 2 — 6
5 100 42 .4
8 75
8 — 8.5
180 ° 7 60 ' 8.5/180.7 14.3
8 10 Brown, tan, fine to medium, POORLY GRADED SAND )
10 W WITH SILT, medium dense, moist SP-SM
= 1
4
12 5 6 87 145 21.0
H 125
6 — 13.5
141 175 7 |80 13.9
10 K 15
16 5 — 16
8 100 15.3
10 Hars
18 — 18.5
170 6 12 87 ' 18.5/170.7 147
25 20 Gray, black, fine to coarse, POORLY GRADE SAND, )
205 ] trace Silt, dense, moist to wet below 20.5ft SP
22
— 23.5
24
24 " 23.5/165.7
1651 502" | 40 , Residual, Gray, SILT DRIVED FROM DECOMPOSITION 204
2 OF BED ROCK, hard, dry ML
26
28 — 28.5
160 60/3" 20 : 28.5/160.7 15.6
0 Gray, fine to coarse, SILTY AND GRAVEL SIZE )
30 W DECOMPOSED ROCK FRAGMENTS, little elastic fine,
exteremely dense to dense to extremely dense, dry to
moist SM
32
4 — 33.5
341 155 13 |40 15.2
20 N 35
36
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 2

Cave-in at 34.5'. Boring was offset 5' towards south due to undergroun utility. As drilled boring elevatoin is the same as the

original location. Bulk sample collected from 1.5' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-2

Copyright 2022, Commonwealth of Virginia




Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL

B-A3-2

PAGE 2 OF 2

STATION: 25+00
NORTHING: 355083.9063 ft
SURFACE ELEVATION: 189.2 ft

OFFSET: 12LT
Easting: 3626512.2718 ft
COORD. DATUM: VA South

Cave-in at 34.5'. Boring was offset 5' towards south due to undergroun utility. As drilled boring elevatoin is the same as the

original location. Bulk sample collected from 1.5' - 8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

FIELD DATA Date(s) Drilled: 11/17/2021 - 11/18/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
. DIP° SPT Method: Automatic Hammer x| & 2
—_ = o
| e ho | % % §> % Other Test(s): 5l g % 8
€| z o'-(% Zlo|lu|x 5% o | Driller: SaLUT, Inc. Sl x|k il
ARRE CEREIFEIE > | Logger: J. Yadet o518 &
Bl 5| 38% |8|u|a 3RS || |Logger J. Yadeta s|e|8 |
8§ | 22U |Q|E|2 |2xgE|Z|s GROUND WATER =N AN
o | bEs (2|22 21935 |9 | E | 2 FIRST ENCOUNTERED AT 20.7 ft DEPTH g1 21| ©
w _ < |w (O n %) n
51 |53|7] @ |g|E° o| Y
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
Gray, fine to coarse, SILTY AND GRAVEL SIZE
38 | 385 DECOMPOSED ROCK FRAGMENTS, little elastic fine,
150 53/2" 13 ) exteremely dense to dense to extremely dense, dry to moist 86
H 40
40 40.0/149.2
Boring terminated at 40ft
&
2
§
g
.EU.’
Q
r
&
o
9]
]
O]
z
14
2
[a]
2
m
B
o
o
ul
P4
3
[)]
i
&
o
§ REMARKS: Rig Type: Acker XLS. PAGE 2 OF 2
.
(2]

B-A3-2
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T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001 B_A3_3
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 24+00 OFFSET: 23 RT
Virginia Depariment of Transportation NORTHING: 354978.3553 ft Easting: 3626520.1235 ft
SURFACE ELEVATION: 185.4 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
—_ = o
g bo | % % SN % Other Test(s): 512 % S
€| z | oF3 |z|0| G |ZE3 o | Driller: SaLUT, Inc. S|zl B e
| 2 | T34 |w|Y|E |YgE 4 . o|l5| 86| 2
Fl B | 322 |3|u|Z|3pg|E e | <|Logger J. Yadeta S|2|o | B
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER Sle |k 3
o | hos (x| 2 = 18R % |9 | F | ¥ FIRST ENCOUNTERED AT 19.5 ft DEPTH gl 2| ©
52 (3171° 187 | |7 $ | ¢
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
185 0.0/185.4
Bl 15" Asphalt ASPH
2 3 — 2 1.25/184.15
6 67 5" Subbase material over 4" concrete, Gray, medium to 16.1
5 8 /\ 35 coarse, SAND AND GRAVEL, dry CRA
4 6 80 2.0/183.4 18.0
6| A Fill, Tan-gray, fine to medium, POORLY GRADED SAND
5 180 5 WITH SILT, medium dense, moist SP-SM
5 |
4 100 6.5/178.9 135
6 — 75 Fill, Gray, fine to medium, CLAYEY, SILTY SAND, some
8 3 L1 85 woods, loose, moist SC-SM
3 100 8.5/176.9 _ ) 41| 16 |22.4| 89.0
101 AT Fill, Brown, LEAN CLAY, stiff, moist CL
75
= 11
4 6 lioo 11.0/174.4 127
12 8 N 405 Fill, Brown, fine to medium, POORLY GRADED, SAND :
’ WITH SILT, medium dense, moist SP-SM
14 4 135 13.0/172.4
6 67 Residual, Brown-light brown, fine to medium, POORLY 16.8
6 H 15 GRADED SAND WITH SILT, medium dense, moist to wet
170 below 19ft. SP-SM
16 4 — 16
8 100 17.6
9 RHurs
18
5 — 18.5
A4 8 o 100 24.8
20 165 —H 20
22
i 23.5
24 5 o |so 23.5/161.9 191
18 N s Residual, Gray, black, lithified, SILT derived from )
160 decomposition of parent rock, trace rock fragments, very
26 stiff to hard, moist ML
28
14 i 28.5
34 41 87 15.4
H 30
30 30.0/155.4
Boring terminated at 30ft.
REMARKS: Rig Type: Acker XLS.
Boring was offset 6' towards north due to underground utility. Cave-in at 25.2". Hole backfilled with soil cutting and patched with PAGE 1 OF 1
cold asphalt at the surface. Shelby tube sample was taken from an offset boring from 14' - 16' B_ A3_3

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001 B_A3_4
LOCATION: 195 Express way/Opitz Blvd.
STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 23+50 OFFSET: 6 LT
Virginia Department of Transportation NORTHING: 354937.3133 ft Easting: 3626479.5403 ft
SURFACE ELEVATION: 187.2 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/16/2021 - 11/16/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
. DIP ° SPT Method: Automatic Hammer x| g <
_ S =3
g bo | % % SN % Other Test(s): Shelby Tube Sample 512 % S
€| z | oF3 |z|0| G |ZE3 o | Driller: SaLUT, Inc. S|zl B e
| © zz3 |H|9|E |02 m a| B8 z
ElE ggg 3| E 53‘2‘»‘—‘ o = | Logger: J. Yadeta g 2o ¢
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER S22 3
o | hihsS |¥|Z = 8@ % |9 | F | ¥ FIRST ENCOUNTERED AT 22.0 ft DEPTH = S
22 (3172 (B | |° ¢ |
o w S =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/187.2
[ 18" Asphalt ASPH
25 :
2 1.5/185.7
185 40 30 73 /AN 18" Subbase material, Light gray, medium to coarse, 42
L] 55 SAND AND GRAVEL, trace Silt, very dense, dry CRA
4 7 6 60 3.0/184.2 14.8
6 A Gray, fine to coarse, SILTY SAND AND GRAVEL, medium
dense, moist SM /—
6 3 v © 50/182.2
5 87 Light brown, fine to medium, SILTY SAND, some Gravel, 19.4
180 6 s . .
8 : medium dense, moist SM
— 8.5
2 77| 8511787
4 4 93 10 / Gray, fine to medium, CLAYEY SAND, trace Gravel, trace 208
10 ] // root, loose to very loose, moist SC
4 = 11 %
12 2 87 555 55 | 27 |19.7| 45.0
175 3 N 125
14 worl viery /
WOH ] 53 / 20.9
1
[ ° % Shelby tube sample was taken from an offset boring from 14’ 30| 9 119.9) 460
16 WOH 16 v -6
1 100 G55 21.0
. 170 1 /N 175 f
— 18.
W0H2 100 ° 18.5/ 168.7 -~
3 Dark gray, FAT CLAY, medium stiff, damp to wet below )
20 —H 20
23.5FT CH
22¥ 465
— 23.5
7
24 AL, 24.0/163.2 149
— 25 Residual, Light brown-gray, SILT DRIVED FROM
26 DECOMPOSITION OF BED ROCK, hard, dry. HARD
AUGERING BELOW 27.5FT ML
160
28
52/6" i 28.5
33 19.4
H 30
30 30.0/157.2
Boring terminated at 30ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Cave-in at 23.8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-4

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001 B_A3_5
LOCATION: 195 Express way/Opitz Blvd.
STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 22+00 OFFSET: 35RT
Virginia Depariment of Transportation NORTHING: 354785.0818 ft Easting: 3626468.6903 ft
SURFACE ELEVATION: 183.5ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
— 3 o
= bo |22 |2 3 [ Other Test(s): El2]| 2] 8§
—_ £ Ll = Tlwlx |>>= w . = = [} 3#
El 2 | o8 |&|9|u|xES o [ Driller: SaLUT, Inc. = = =
| Q ez |w|Y |5 |WZ2E 4 . 2 (51| 9 Z
E| E | <@ |> Z |1Z25<|<|w Logger: J. Yadeta S|Q|o | W
5 5|25 |S|2|¥ |81 5|25 GROUND WATER Slele|z
a w < W | = = J| < 1)
| bES |E|2 s |x52 519 é NOT ENCOUNTERED DURING DRILLING Z1 21 0°
2% |29 & |ERo ® 2| B
L o o o z
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/183.5
15" Asphalt ASPH
2 4 — 2 1.3/182.2
7 67 9" Subbase material, Gray, medium to coarse, SAND AND 17.4
180 5 /N 55 GRAVEL, dry CRA
4 .
4 7 73 2.0/1815 15.4| 27.0
6 A Fill, Tan-light brown, fine to medium, POORLY GRADED
SAND WITH SILT, trace Gravel, medium dense, moist
6 3 v SP-SM
3 87 222
3 Hs / 7.0/176.5
8 | a5 /’/ Fill, Gray, fine to medium, CLAYEY, SILTY SAND, seam
175 14 ’ / of clay at 7ft to 7.3ft, trace Gravel, trace to some woods,
3 80 % loose, moist SC 46 | 21 [16.6| 35.0
10 4 Ko /
2 4 87 V" /’; 14.5
12 4 125 ﬁ -
170 — 13.5
3 3
14 2 |33 /j 16.9
3 N 5
16 2 10V 10 16.0/167.5 178
2 N 475 Residual, Brown-light gray, fine to medium, POORLY )
18 ’ GRADED SAND WITH SILT, clay seam, very loose, moist
165 3 1 18.5 SP-SM
3,9 19.0/ 164.5 25.9
20 — 20 Residual, Gray, black, lithified, SILT derived from
decomposition of parent rock, trace rock fragments,
medium stiff, moist ML
20.0/163.5
Boring terminated at 20ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Cave-in at 15.7". Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-5

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001
LOCATION: 195 Express way/Opitz Blvd. B A3 6
STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 21+00 OFFSET: 2LT
Virginia Department of Transportation NORTHING: 354697.7435 ft Easting: 3626407.9003 ft
SURFACE ELEVATION: 184.9 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/15/2021 - 11/15/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
g o |Z[2|S[E] 2 | Other Test(s): =gk
gl z | ot |2|8|E|EES @ | Driller: SaLUT, Inc. Szt
F| £ | <0@ |¥|2| 2 |355 <|w|2|Logger: J. Yadeta S|c|8
o | < OEx [O|Y|w |QZE|IR|S g | E
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER Sle |k
o | biiS |Z|3| 3 |Z[8L[%5|S|E| NOTENCOUNTERED DURING DRILLING 212
52 (37| °|5=" ? S
o w
© FIELD DESCRIPTION OF STRATA wie| =
0.0/184.9
| 15 19" Asphalt ASPH
2 “o s M 1.58 /183.32 4
6l N 5 17" Subbase material, Light gray, medium to coarse, SILTY ’
3 L 35 SAND AND GRAVEL, medium dense, moist CRA
4 5 |53 3.0/181.9 294
180 6 1\ 5 Possible fill, Light brown, medium to coarse, SILTY SAND WITH
SOME FINE GRAVEL, layer of elastic SILT binder from 6' to 6.5',
6 2 v 6 medium dense, moist SM
5 87 31.6
6 s 7.0/177.9
8 | a5 Residual, Light brown, light gray, medium to coarse, POORLY
4 ’ GRADED SAND WITH SILT, trace Gravel, medium dense, moist
7 100 SP 16.0
104 175 8 M 10
5 — 11
8 93 15.1
12 8 125
— 13.5
4
14 6 _|100 17.1
170 LA S T
16 5 | 16
8 100 14.8
" Hars
18
6 — 18.5
9 100 17.2
201 165 R 20.0/164.9
Boring terminated at 20ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Cave-in at 13.9'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-6

Copyright 2022, Commonwealth of Virginia




PROJECT #: 45893-001 B-A3-7

LOCATION: 195 Express way/Opitz Blvd.
VD D I STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 19+99 OFFSET: 33RT

T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

Virginia Dapariment of Transportation NORTHING: 354591.7507 ft Easting: 3626417.4743 ft
SURFACE ELEVATION: 181.6 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/30/2021 - 11/30/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
—_ = o
e bo IZ[2121]8 S | Other Test(s): S22 §
el z | oF2 [Z|06|E |23 & | Driller: SaLUT, | Sl-18 &
g aF3 |& x ES o [ Driller: Sa , Inc. S| > B e
| 2 | T34 |w|Y|E |YgE 4 . o|l5| 86| 2
Fl R | 322 |Z|u |2 |8333| || [Logger: J. Yadeta S| 2|0 E
2 3| 224 9|z |7 |8kgE |z |5 GROUND WATER Sle |k 3
o | bhsS |22 = 8 B|S|F NOT ENCOUNTERED DURING DRILLING = S
5 (3|79 |&5F° K o | Y
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.0/181.6
15" Asphalt ASPH
2{ 180, 2 1.25/180.35
11 67 9" Subbase material, Gray, medium to coarse, SAND AND 78
) A GRAVEL, dry CRA
4 3 67 2.0/179.6 20.0
4 A Fill, Tan-light gray, fine to medium, POORLY GRADED
SAND WITH SILT, trace elastic fine, medium dense to
6 175 13 v loose, moist SP-SM
5 6.0/175.6 14.8] 200
8 7S Fill, Tan, black spotting, fine to medium, POORLY
4 L | 85 GRADED SAND, trace Silt, loose to medium dense, moist
5 |80 sp 20.0
10 R0
2 W 11.0/170.6
170 : :
12 "N Possible fill, Brown, fine to medium, CLAYEY, SILTY 353
’ SAND, trace Gravel, loose, moist SC-SM
— 13.5
14 4 7 87 13.5/168.1 155
7 1 { Light gray, fine to medium, POORLY GRADED SAND )
1 1° WITH SILT, medium dense, moist SP-SM
15.0/ 166.6
Boring terminated at 15ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Cave-in at 11.8". Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-7

Copyright 2022, Commonwealth of Virginia




Cave-in at 6.5'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-8

PROJECT #: 45893-001
LOCATION: 195 Express way/Opitz Blvd. B A3 8
VDD I STRUCTURE: MSE WALL PAGE 1 OF 1
STATION: 19+00 OFFSET: 4 LT
Virginia Depariment of Transportation NORTHING: 354503.8875 ft Easting: 3626358.4498 ft
SURFACE ELEVATION: 181.1 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/18/2021 - 11/18/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP° SPT Method: Automatic Hammer x| g g
= bo |2|12]1Z |8 2 [ Other Test(s): Elo| 2| §
= [PN7)) |2 > =~ b4 z N
gl z agg > § ﬁ E Eé § Driller: SaLUT, Inc. § > |
= & | 352 |3|5|2|3[55|=|e|<|Logger: J. Yadeta 5|¢ § &
8§ | 22U |Q|E|2 |2xgE|Z|s GROUND WATER =N AN
n | bns (2|22 |588%[S|F| NOTENCOUNTERED DURING DRILLING g1 2| 0
52 (3171° 187 | |7 $ | ¢
S0 © FIELD DESCRIPTION OF STRATA Lim| =] &
0.5 0.0/181.1
1.0t 180 19" Asphalt ASPH
15 15 — 15 ]
20 oa |o3 3] 1.58/179.52 a5
%8 19 /N 3 9,24 23" Subbase material, Light gray, medium to coarse, '
58] 178 5 35 244 SAND AND GRAVEL, trace Silt, dense, dry CRA
49 5 |33 3.5/177.6 122
5.01 176 5 N 5 Tan, black mix, fine to coarse, SILTY SAND, trace Gravel,
gg 6 none to trace elastic fine, loose, moist SM
: 2
6.2 3 |87 29.3| 56.0
797 174 3 His
g'g i 85
. 3 .
9.0 8.5/172.6
19050 172 6 7 87 N 1o Tan, gray, SILT, stiff, moist ML 292
’ 10.0/171.1
Boring terminated at 10ft
g
2
.EU.’
N
&
8
E
8
5
7]
i
%
§ REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

VDOT

\

Virginia Department of Transportation

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: MSE WALL

B-A3-9

PAGE 1 OF 1

STATION: 17+99
NORTHING: 354398.32009 ft
SURFACE ELEVATION: 179.9 ft

OFFSET: 29 RT
Easting: 3626366.6296 ft
COORD. DATUM: VA South

:gIN

FIELD DATA Date(s) Drilled: 11/30/2021 - 11/30/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
— = =3
e bo | % S gL 3 [ Other Test(s): 512 % S
€| z | oF3 [3|0|E|%EE & | Driller: SaLUT, Inc. Szl e
I @) zz3 |H|0|E |WwiZF w a| B8 z
| £ | 8392 |3|a| 2|3 535 || |Logger: J. Yadeta 3|8|o| B
A @ | 222 (3|2 |3 o032 < GROUND WATER Sle || 3
oD | bhsS (22| 2 |2Q85I8IF NOT ENCOUNTERED DURING DRILLING Z1 21 0°
w _ < |w (O 1) %) (%]
51 |53|7] @ |g|E° Q| 2
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.5 0.0/179.9
10 e e\ 9" Asphalt ASPH
201 178 8 4 60 ' 0.75/179.15 179
25 8 N 4] ||3" Concrete CONC :
35 4 1 35 4l |1.0/178.9
ﬁg 176 7 87 Ei 3" Asphalt ASPH 191 24.0
50 6 N s il \125/178.65
gg 174 | 6 Eé‘ 9" Subbase material, Gray, medium to coarse, SAND AND
65l " 5 e %2 GRAVEL, dry CRA o
70 710 . | 20771779 '
80t 172 : 55 Fill, Brown, fine to medium, POORLY GRADED SAND
8.5 3 1 85 Ei WITH SILT, Clayey Silt layer at 8.8'-9.5', medium dense,
gg 5 100 moist SP-SM 20.7
109 170 TR 10071699
Boring terminated at 10ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Cave-in at 6.8'. Hole backfilled with soil cutting and patched with cold asphalt at the surface.

B-A3-9

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001 B-A4-1

LOCATION: 1-95 Express way/Opitz Blvd.

VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 727+80 OFFSET: 17 RT
Virginia Depariment of Transportation NORTHING: 355034.259 ft Easting: 3626573.5922 ft
SURFACE ELEVATION: 186.1 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 12/1/2021 - 12/1/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
= be 2|22 |8 3 [ Other Test(s): El2| &
= Do |12 = |= Z pd
el z | o5 |2|8|E|E[ES & | Driller: SaLUT, Inc. § : | g
= £ | 392 |E|5|2 R < | Logger: J. Yadeta 5|8 §
8| o | 222 |Z|L|a [2xQE|Z|3 GROUND WATER 5|28
D | bns (22|32 |588%[S|F| NOTENCOUNTERED DURING DRILLING 2|2
z <In: (=3| a5 % ha=] (%] %
S0 © FIELD DESCRIPTION OF STRATA Nk
0.5 0.0/186.1
]g 14" Asphalt ASPH
2.0t 184 4 1 2 1.2/184.9
2.5 4 10" Subbase materila Gray, medium to coarse SAND AND
3.2 g |4 GRAVEL, dry CCA 25.2
401 182 {4 6 o 4 2.0/184.1
‘518 4 85 Fill, Brown, hint of black, fine to medium, SILTY SAND, trace to 16.3
55 4 4 none elastic fine, medium dense to loose to medium dense, moist ’
g.g 180 {5 i © SM
7.0 6, |5 16.9
§3 8 H s
’ 8.0/178.1
Boring terminated at 8ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 3' towards south due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface. Cave-in at 4.8'

B-A4-1

Copyright 2022, Commonwealth of Virginia




\VvDOT

Virginia Department of Transportation

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: PAVEMENT

B-A4-2

PAGE 1 OF 1

STATION: 724+55
NORTHING: 354720.1225 ft
SURFACE ELEVATION: 183.0 ft

OFFSET: 17 LT
Easting: 3626490.2662 ft
COORD. DATUM: VA South

Boring was offset 7' towards south due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface. Cave-in at 5.0

B-A4-2

FIELD DATA Date(s) Drilled: 12/1/2021 - 12/1/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 =
L= DIP° SPT Method: Automatic Hammer x| g E,
g & o §% % SN % Other Test(s): 512 % S
€l z| o3 2|08 |2ES & | Driller: SaLUT, Inc. = I =
| 2| %82 |4]2|2 |2EE < |w|2|Logger: J. Yadeta S|c|8| &
bl = | 8Ex (8|4 |u|8BE || P IR REE
8| o | 229 |9|2|a |BxQ 2|23 GROUND WATER 2|le| & | 8
n | bns (2|22 |588%[S|F| NOTENCOUNTERED DURING DRILLING g1 2| 0
ot (3|7 |5° ’ 2| &
o w s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.5 0.0/183.0
]g 182 17" Asphalt ASPH
2.0 4 — 2 1.42/181.58
2.5 8" Subbase materila Gray, medium to coarse SAND AND
5 Y,
%:g 180 7 o 65 GRAVEL, dry CCA / 15.6| 27.0
ﬁg 3 4 2.08/180.92
50l 178 ] 6 65 Fill, Brown, fine to medium, SILTY SAND, trace to some to 14.8
gg 5 A none Gravel, medium dense to loose, moist SM
65 2,
701 176 6 |75 15.8
. 7 A
8.0 8.0/175.0
Boring terminated at 8ft.
<
o
2
E
g
.EU.’
Q
E
@
Q
9]
[
O]
Z
14
8
[a]
>
@
E
o
[®]
i
=z
5
9]
i
&
&
é REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1
;
(2]
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T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.

B-A4-3

STRUCTURE: PAVEMENT

PAGE 1 OF 1

STATION: 721+55
NORTHING: 354430.0292 ft
SURFACE ELEVATION: 180.2 ft

OFFSET: 18 RT
COORD. DATUM:

Easting: 3626413.789 ft

VA South

FIELD DATA

SOIL

A
(©)
(9]
X

DIP ©

DEPTH (ft)
ELEVATION (ft)
STANDARD

PENETRATION TEST

HAMMER BLOWS

SOIL RECOVERY (%)

SAMPLE LEGEND
SAMPLE INTERVAL
ROCK QUALITY
DESIGNATION
STRATA
JOINTS
STRATA LEGEND

CORE RECOVERY (%)

Date(s) Drilled: 12/1/2021 - 12/1/2021

LAB DATA

Drilling Method(s): HSA

SPT Method: Automatic Hammer
Other Test(s):

Driller: SaLUT, Inc.

Logger: J. Yadeta

GROUND WATER
NOT ENCOUNTERED DURING DRILLING

LIQUID LIMIT
PLASTICITY INDEX

FIELD DESCRIPTION OF STRATA

MOISTURE CONTENT (%)

3

178
65

176
50

174
85

ONNDONGA RWWNN =20
SISt Ie1d tot fold totd fatd tatd)]

0.0/180.2

17" Asphalt ASPH

1.42/178.78

8" Subbase materila Gray, medium to coarse SAND AND
GRAVEL, dry CCA

2.08/178.12
Fill, Brown, fine to medium, SILTY SAND, trace Gravel, loose to
medium dense to loose, moist SM

;

8.0/172.2
Boring terminated at 8ft.

17.8

16.8

16.1

REMARKS: Rig Type: Acker XLS.

Hole backfilled with soil cutting and patched with cold asphalt at the surface. Cave-in at 4.9'

PAGE 1 OF 1

B-A4-3

Copyright 2022, Commonwealth of Virginia




\VvDOT

Virginia Department of Transportation

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: PAVEMENT

B-A4-4

PAGE 1 OF 1

STATION: 718+64
NORTHING: 354157.6633 ft
SURFACE ELEVATION: 179.0 ft

OFFSET: 18 LT
Easting: 3626304.2854 ft
COORD. DATUM: VA South

Boring was offset 4' towards west due to underground utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface. Cave-in at 3.2

B-A4-4

FIELD DATA Date(s) Drilled: 11/30/2021 - 11/30/2021 LAB DATA
solL ROCK Drilling Method(s): HSA 1 =
L= DIP° SPT Method: Automatic Hammer x| g E,
g bo | % % SN % Other Test(s): 512 % S
gl z @E(% ACIERASE @ | Driller: SaLUT, Inc. Slelg | e
= & | 352 |3|5|2|3[55|=|e|<|Logger: J. Yadeta s|g|8| @
A @ | 232 (3T |z ok E|zZ]s GROUND WATER Sla| g 2
o | bhsS |22 = 8 B|S|F NOT ENCOUNTERED DURING DRILLING = S
22 (3172 (B | |° ¢ |
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.5 0.0/179.0
]g 178 15" Asphalt ASPH
2.0 18 = 2 1.25/177.75
2.5 9" Subbase materila Gray, medium to coarse SAND AND
12 Y,
%:g 176 5 . 50 GRAVEL, dry CCA / 129 32.0
40 3 4 2.0/177.0
22l ol 3 75 Fill, Tan, fine to medium, POORLY GRADED SAND WITH 15.4
55 4 6 5 SILT, medium dense to loose, moist SP-SM
6.0 6.0/173.0
Boring terminated at 6ft.
&
2
§
g
.EU.’
Q
r
&
o
9]
]
O]
=z
o
2
[a]
2
m
B
o
o
ul
P4
3
[)]
i
&
o
é REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1
.
(2]
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Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001
LOCATION: 1-95 Express way/Opitz Blvd.
STRUCTURE: PAVEMENT

B-A4-5

PAGE 1 OF 1

STATION: 686+81
NORTHING: 351117.2654 ft
SURFACE ELEVATION: 172.1 ft

OFFSET: 18 LT
Easting: 3625366.614 ft
COORD. DATUM: VA South

Hole backfilled with soil cutting and patched with cold asphalt at the surface. Cave-in at 4.7

FIELD DATA Date(s) Drilled: 12/2/2021 - 12/2/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
e @U, S % % §> % Other Test(s): 5l g %
€| z | oE3 |x|9|E|&[ES & | Driller: SaLUT, Inc. S|k
| 2| %32 [¥|2|2 2125 <| 0|2 |Logger: J. Yadeta S|c|8
B| < | e [Blu|w|BREE|R|< gger: J. 212]¢
8| o | 2249 |92 |2 |DxQE|Z]|s GROUND WATER 22| &
D | bgS (2|2 |2 |5|88|%|S|F | NOTENCOUNTERED DURING DRILLING | P
E§ (=3| a5 % ¥ 0 (%) %
o (2] =
© FIELD DESCRIPTION OF STRATA LL | PI
0.5 0.0/172.1
]g 16" Asphalt ASPH
201 170 {3 — 2 1.33/170.77
2.5 7 9" Subbase materila Gray, medium to coarse SAND AND
32 6 % GRAVEL, dry CCA 15.6
4.01 168 {4 4 2.08/170.02
‘51:8 6 65 Fill, Brown-tan, fine to medium, SILTY SAND, trace elastic fine, 17.4
55 6 7 medium dense to loose, moist SM
6.01 166 {3 1 6
6.5 3
7.0 3 |90 13.0
&3 3 e
’ 8.0/164.1
Boring terminated at 8ft.
g
2
E
>
z
.EU.’
Q
=
)
Q
Q
(%]
]
P
14
8
[a]
>
@
E
o
(e]
u
=z
5
(7]
i
£
&
% REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1
;
(2]
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PROJECT #: 45893-001 B-A4-6

LOCATION: 195 Express way/Opitz Blvd.
VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 682+81 OFFSET: 18 RT

T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

Virginia Department of Transportation NORTHING: 350741.8477 ft Easting: 3625229.2087 ft
SURFACE ELEVATION: 168.3 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 12/2/2021 - 12/2/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
. DIP° SPT Method: Automatic Hammer x| g g
— = o
e bo | % S gL 3 [ Other Test(s): 512 % S
€| z @E(% X0 ﬁ E £3 § Driller;: SaLUT, Inc. Sz e
=l | 283 |2|2| 2|3 35| <|0 |z |Logger: J. Yadeta S|e|8 | @
2| 3 | zs6 S EACSEEE < GROUND WATER Sle|g| 2
o | bEs (2|23 |2RAGIS|E NOT ENCOUNTERED DURING DRILLING Z1 21 0°
w _ < |w (O n %) n
51 |53|7] @ |g|E° o| Y
o %] s =
© FIELD DESCRIPTION OF STRATA LL | PI -
0.5[ 168 0.0/168.3
]g 15" Asphalt ASPH
2.0 166 17 = 2 1.25/167.05
2.5 4 10" Subbase materila Gray, medium to coarse SAND AND
39 3 |6 GRAVEL, dry CCA 24.2| 550
201 464 1y o4 2.08/166.22
5-8 3 35 Fill, Brown-tan, fine to medium, SILTY SAND, layer of 15.6
55 3 5 mottled Clay from 2.5'-3.0', loose, moist SM ’
601 162 f2 v
6.5 3
7.0 3 |9 15.9
i3 4 H s
’ 8.0/160.3
Boring terminated at 8ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Hole backfilled with soil cutting and patched with cold asphalt at the surface. Cave-in at 5.1'

B-A4-6

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gIN

PROJECT #: 45893-001 B-A4-7

LOCATION: 1-95 Express way/Opitz Blvd.

VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 672+06 OFFSET: 18 LT
Virginia Department of Transportation NORTHING: 349743.9644 ft Easting: 3624827.123 ft
SURFACE ELEVATION: 149.8 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 12/2/2021 - 12/2/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
= he |Z[2]Z |8 2 | Other Test(s): Elg| &
= Do |12 = |= Z pd
el z | o5 |2|8|E|E[ES & | Driller: SaLUT, Inc. § : | g
= E | 822 (3|42 3155/ |p |z | Logger: J. Yadeta s1g|s
A @ | 232 (3T |z ok E|zZ]s GROUND WATER Sle|¥
D | bns (22|32 |588%[S|F| NOTENCOUNTERED DURING DRILLING 2|2
52 (37| °|5=" ? S
0 © FIELD DESCRIPTION OF STRATA NS
0.5 0.0/149.8
]g 15" Asphalt ASPH
201 1481, - 2 1.25/148.55
2.5 18 10" Subbase materila Gray, medium to coarse SAND AND
3.2 15 | 65 GRAVEL, dry CCA 59
201 M1 B 4 2,08/ 147.72
‘518 6 75 Fill, Brown/gray, fine to medium, CLAYEY, SILTY SAND, medium 18.3
g:g 144 4 AN dense to loose, moist SC-SM ’
65 1, 6.0/143.8
7.0 3 |60 Brown, fine to medium, POORLY GRADED SAND, trace Silt, 14.7
g:g 142 5 I\ g medium dense, moist SP
8.0/141.8
Boring terminated at 8ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Hole backfilled with soil cutting and patched with cold asphalt at the surface. Cave-in at 4.7

B-A4-7

Copyright 2022, Commonwealth of Virginia




T_version 10.02.00.04:1/20/22:WRA

:gIN

SPT_LOGB:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

PROJECT #: 45893-001
LOCATION: 195 Express way/Opitz Blvd. B A4 8
VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 668+56 OFFSET: 18LT
Virginia Dapariment of Transportation NORTHING: 349415.1818 ft Easting: 3624707.6334 ft
SURFACE ELEVATION: 140.3 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 12/2/2021 - 12/2/2021 LAB DATA
SOIL ROCK Drilling Method(s): HSA 1 -
L= DIP ° SPT Method: Automatic Hammer x| & 2
e e 2|2 %2 2 | Other Test(s): Ela|E | 8
= Dy |2 = Z 4 IN
el z|ot3 [2|8|E |k £3 & | Driller: SaLUT, Inc. § sl 5| o
= £ | 22 |5z 5;:‘;22':;: o | 2 | Logger: J. Yadeta 5|8 S| @
8| 3 | 222 || |2 [okE|Z|s GROUND WATER Slelg| 3
o | bES (|2|2|5|3%|%|S || NOTENCOUNTERED DURING DRILLING g | 2| S
£ 5|7 @ |gE” @ 8| u
i ’ © FIELD DESCRIPTION OF STRATA wim| > =
0.5 140 0.0/140.3
1.0 15" Asphalt ASPH
15 ¥
201 438 17 1 2 OE 1.25/139.05 _ )
2.5 18 Qg 33" Subbase materila Gray, medium to coarse SAND AND
22 5., 65 o] GRAVEL,dry CCA 16.2| 59.0
it 1388 Y 4.0/136.3
5.0 4 |70 Fill, Dark gray-brown, fine to medium, CLAYEY, SILTY 21.0
gg 3 [\ g SAND, loose, moist SM
g5l 134 11 5
7.0 3 |60 12.4
£3 S H s
’ 8.0/132.3
Boring terminated at 8ft.
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Hole backfilled with soil cutting and patched with cold asphalt at the surface. Cave-in at 4.5'

B-A4-8

Copyright 2022, Commonwealth of Virginia




SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gINT_version 10.02.00.04:3/24/22:Whitman, Raquardt, and Associates

Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001
LOCATION: |95 Express way/Opitz Bivd
STRUCTURE: PAVEMENT

B-PE-1

PAGE 1 OF 1

STATION: 70+75
NORTHING: 355235.5276 ft
SURFACE ELEVATION: 209.8 ft

OFFSET: 50 RT
Easting: 3626916.6181 ft
COORD. DATUM: VA South

FIELD DATA Date(s) Drilled: 11/9/2021 - 11/9/2021 LAB DATA
solL ROCK Drilling Method(s): HSA
L= DIP ° SPT Method: Automatic Hammer x| &
g fo |2 SIEL 2 | Other Test(s): AE2N:
€| z | oF3 |z|0| G |ZE3 o | Driller: SaLUT, Inc. S|>|E
T ) ez |wu|Y|E W iZE o ) a|E |8
Fl R | 322 |3|u| 2 8855 0|2 Logger: J. Yadeta 3 210
A @ | 232 (3T |z ok E|zZ]s GROUND WATER 32| &
D | bns (22|32 |588%[S|F| NOTENCOUNTERED DURING DRILLING 2|2
£ |57 | v |g2° ? 3
o (2] =
© FIELD DESCRIPTION OF STRATA LL | PI
0.0/209.8
209 . P 4.5" Asphalt ASPH /_
208 3 75 0.38/209.42
207 3 10.5" Subbase material, Light gray, medium to coarse, SAND
3 — 3.25 AND GRAVEL, trace Silt, dry CRA
1.25/208.55
Fill, Light brown, fine to medium, SILTY SAND, some Gravel,
some elastic fine, loose, moist. SM
3.25/206.55
Boring trerminated at 3.25ft
REMARKS: Rig Type: Acker XLS. PAGE 1 OF 1

Boring was offset 5' towards west due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface.

B-PE-1

Copyright 2022, Commonwealth of Virginia




SPT_LOG:I-95 EXPRESS LANE- OPITZ BLVD BORINGS.GPJ:SPT7.GDT:

:gINT_version 10.02.00.04:3/24/22:Whitman, Raquardt, and Associates

PROJECT #: 45893-001
LOCATION: |95 Express way/Opitz Bivd

B-PE-2

VD D I STRUCTURE: PAVEMENT PAGE 1 OF 1
STATION: 71+25 OFFSET: 52 RT
Virginia Department of Transportation NORTHING: 355218.8102 ft Easting: 3626963.7834 ft
SURFACE ELEVATION: 208.1 ft COORD. DATUM: VA South
FIELD DATA Date(s) Drilled: 11/9/2021 - 11/9/2021 LAB DATA
solL ROCK Drilling Method(s): HSA —
L= DIP ° SPT Method: Automatic Hammer x| &
= b |22 |2 3 [ Other Test(s): El2| &
= Do |2 = Z pd
el z | o5 |2|8|E|E[ES & | Driller: SaLUT, Inc. § : | g
= E | 822 (3|42 3155/ |p |z | Logger: J. Yadeta s1g|s
A @ | 232 (3T |z ok E|zZ]s GROUND WATER Sle|¥
o | bhsS [2|2| 3 |E88|5|S|F| NOTENCOUNTERED DURING DRILLING 2|2
2z (2| 3 |Yiga o 2
w Qo
S0 © FIELD DESCRIPTION OF STRATA Nk
0.0/208.1
207 s 3.0" Asphalt ASPH /
05 1% 5 5 0.25/ 207.85
4 11" Subbase material, Light gray, medium to coarse, SAND AND
205 4 a3 GRAVEL, trace Silt, dry CCA

1.17 / 206.93
Fill, Light gray, fine to medium, SILTY SAND, some Gravel,
loose, moist. (Possible Subbase) SM

2.0/206.1
Fill, Tan, fine to coarse, SAND WITH GRAVEL, loose, damp.
SP/GP

3.2/204.9
Boring trerminated at 3.2ft

REMARKS: Rig Type: Acker XLS.

Boring was offset 4' towards west due to undergroun utility. Hole backfilled with soil cutting and patched with cold asphalt at the

surface.

PAGE 1 OF 1

B-PE-2

Copyright 2022, Commonwealth of Virginia




APPENDIX C.3

DCP Logs




T_version 10.02.00.04:12/1/21:WRA

SPT_LOG:OPITZ BLVD. DCP.GPJ:SPT7.GDT

:gIN

PROJECT #: 45893-001

C

)ICP-NE Mi

d

LOCATION: Prince William County, VA
STRUCTURE: PAGE 1 OF 1
STATION: OFFSET:
Virginia Department of Transportation NORTHING: 6917016 ft Easting: 11828718.8 ft
SURFACE ELEVATION: 192.0 ft COORD. DATUM: VA North
FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
SOIL ROCK Drilling Method(s): Hand Auger —
. oIp SPT Method: x| &
g %w S % g S . % Other Test(s): Hand-Held DCP ]2 %
€| z | o83 |%|2|u|&[ES @ | Driller: WRA Slzlk
= = | 882 |2|a| 2|3 35| e |z |Logger: Burtis / Burroughs s|¢|38
2 @ | 238 |glz| |29z 2|k GROUND WATER Sle|t
o | bgS |Z|3| 2 |5[SL&|S|E| NOTENCOUNTERED DURING DRILLING ol
é £ g ” x| e NO LONG TERM MEASUREMENTS TAKEN o
=
© FIELD DESCRIPTION OF STRATA LL | PI
3 0.0/192.0
4 FILL, Brown, orange-brown, fine-grained SILTY SAND with
0.5 5 — 0.5 fine, rounded quartz gravel, contains roots, dry to moist (SM)
SM
1.0 5 — 1
5
15 4 s
20719015 2 2.0/190.0
6 /’/ FILL, Orange-brown, fine- to medium-grained CLAYEY SAND
25 6 5 — 2.5 / with coarse, quartz gravel, moist (SC) SC
; .
3.0 8§ H s £
s 7
4.0 188 17 1 40/188.0
6 FILL, Orange-brown, fine- to medium-grained SILTY SAND
45 6 — 4.5 with rounded quartz gravel, clay, dry to moist (SM) SM
5.0 5 — 5
5
55 4 ss
6.01 186 6 — 6
9
7
6.5 7 — 6.5
6
7.0 o7
Boring terminated at 7 ft.
REMARKS: DCP test conducted at 1-ft. intervals. Recorded blows are blows per 2-inches; PAGE 1 OF 1

Boring location and elevation estimated using Google Earth

C

)ICP-NE Mi

d

Copyright 2021, Commonwealth of Virginia



T_version 10.02.00.04:12/1/21:WRA

SPT_LOG:OPITZ BLVD. DCP.GPJ:SPT7.GDT

:gIN

\VvDOT

er

Virginia Department of Transportation

PROJECT #: 45893-001 ‘

LOCATION: Prince William County, VA D(’P-N E U pF
STRUCTURE: PAGE 1 OF 1
STATION: OFFSET:

NORTHING: 6916998.2 ft

Easting: 11828744.7 ft

SURFACE ELEVATION: 203.0 ft COORD. DATUM: VA North

FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
SOIL ROCK Drilling Method(s): Hand Auger —
. oIp SPT Method: x| &
= be IS12] %8 2 | Other Test(s): Hand-Held DCP El2] &
= = W= T|lwlx |>|[>r= w . ) = = E
€l 3| ot3 (|9 L |&ES o [ Driller: WRA Szl g
5| 2| 522 |3|3|2|835 =|e|=|Logger: Burtis/Burroughs s1g|8
B @ | 224 |3|E |2 |8|xgE|z|% GROUND WATER 3|2k
| bS (%3] 2|4 8@ | S |E| NOTENCOUNTERED DURING DRILLING ol
é £ g ” x| NO LONG TERM MEASUREMENTS TAKEN o
s) =
FIELD DESCRIPTION OF STRATA LL | PI
4 0.0/203.0
3 ) 1-inch Topsoil TOPS /_
0.5 — 05 0.1/202.9
FILL, Brown, fine- to medium-grained SILTY SAND with gravel,
1.0t 202 1, Ly contains rock fragments, dry (SM) SM
5 1.0/202.0
9 FILL, Orange-brown, fine- to medium-grained SILTY SAND
1.5 — 15 with clay and gravel, dry to moist (SM) SM
2.0 3 — 2
3
25 3 Hoas
3.0t 200
— 3.25 .
35 2 ) 3.25 ft: Contains rounded quartz gravel
2 — 3.75
4.0 > — 4
2
45 2 Has
5.01 198
1 %% | 525/197.75
5.5 1 /’/ FILL, Orange-brown, fine- to medium-grained CLAYEY SAND,
2 — 5.75 / contains organics, moist to wet (SC) SC
6.0 5 — 6 /
2 5%,
2 4%
6.5 — 6.5 ;
2
; .
4 || 77
7.01 1% ! Boring terminated at 7 ft.
REMARKS: DCP test conducted at 1-ft. intervals. Recorded blows are blows per 2-inches; PAGE 1 OF 1

Boring location and elevation estimated using Google Earth

DCP-NE Upy

)er

Copyright 2021, Commonwealth of Virginia



Virginia Department of Transportation

\VvDOT

PROJECT #: 45893-001

DCP-SE

LOCATION: Prince William County, VA
STRUCTURE: PAGE 1 OF 1
STATION: OFFSET:

NORTHING: 6916895.8 ft
SURFACE ELEVATION: 207.0 ft

Easting: 11828717.5 ft
COORD. DATUM: VA North

REMARKS: DCP test conducted at 1-ft. intervals. Recorded blows are blows per 2-inches;
Boring location and elevation estimated using Google Earth

PAGE 1 OF 1

FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
SOIL ROCK Drilling Method(s): Hand Auger
. oIp SPT Method: x S
= Bo 2122 SN 2 [ Other Test(s): Hand-Held DCP = %
— ~ Ll = . =
el z | 9t5 |z ol (&ES & | Driller: WRA Sz
EloE g8z 215|213 :D;LZ‘: < | | 2 [Logger: Burtis / Burroughs 5| ¢ 3
a | 222 |g|e|z|2xYE 2% GROUND WATER S|e|e
m bhsS |©| = 2| L8ulk|S|E NOT ENCOUNTERED DURING DRILLING g | B
Z< |[2|9| & |¥|lzo » )
oT |5 g NO LONG TERM MEASUREMENTS TAKEN 9
FIELD DESCRIPTION OF STRATA LL | PI
1 =1 0.0/207.0
0 ; ///f 1-inch Topsoil TOPS /_
0.5 — 05 // 0.1/206.9
% FILL, Orange-brown, CLAYEY SAND, contains rock fragments,
1.0t 206 {, Ly “::53 moist to wet (SC) SC
1 95
1.5 T s /z//
1 (5%
1 5
25 — 25 %
— )
301 20474 ’ | 3072040
1 /’/ FILL, Light brown and gray, fine- to medium-grained CLAYEY
35 1 — 3.5 % SAND, contains trace organic material, moist (SC) SC
4.0 1 1 4 577
1
45 T Has %
5.01 202 1, — 5
1 o
2 22
55 L 55 %
< 6.0 > — 6 //ﬁf///
B 3 4455
- 2
g16.5 — 6.5
= 2 ;
2 .
St7.01 200 2 47 Z
N Boring terminated at 7 ft.
8
él
.EU.’
Qo
~
&
2
9
&
[a]
g
r
[
B
o
]
Q
)
&
2]

DCP-SE

Copyright 2021, Commonwealth of Virginia




PROJECT #: 45893-001

LOCATION: Prince William County, VA DCP-SW
VD D I STRUCTURE: PAGE 1 OF 1

STATION: OFFSET:

T_version 10.02.00.04:12/1/21:WRA

gINT

SPT_LOG:OPITZ BLVD. DCP.GPJ:SPT7.GDT

Virginia Department of Transportation NORTHING: 6917039.1 ft Easting: 11828255.7 ft
SURFACE ELEVATION: 211.0 ft COORD. DATUM: VA North
FIELD DATA Date(s) Drilled: 11/29/2021 - 11/29/2021 LAB DATA
SOIL ROCK Drilling Method(s): Hand Auger —
. oIp SPT Method: x| &
= be IS12] %8 2 | Other Test(s): Hand-Held DCP El2] &
— ~ w 2 |l w r |>|>=z L . = = w
€l 3| ot3 (|9 L |&ES o [ Driller: WRA Szl g
E|E 582 |2|5|2|335 | e |z |Logger: Burtis / Burroughs 5| ¢ 3
40 3 | 2595 |9z 2 |B2Q 2|2k GROUND WATER Sle|t
| bS (%3] 2|4 8@ | S |E| NOTENCOUNTERED DURING DRILLING ol
é £ g ” x| NO LONG TERM MEASUREMENTS TAKEN o
s) =
FIELD DESCRIPTION OF STRATA LL | PI
1 1 o0.0/2110
3 E551 4-inch Topsoil TOPS
3 -
0.5 05 / 03/210.7
//// FILL, Orange-brown, fine- to medium-grained SANDY CLAY,
1ol 210 | 7] moist to wet (SC) SC
. 3 -
4 1.0/210.0
4 FILL, Orange-brown, fine- to medium-grained SILTY SAND,
1.5 — 15 contains rock fragments, rounded gravel, trace clay, moist (SM)
SM
2.0 5 — 2
2
25 3 Hoas
3.07 20815 1 ° 3.0/208.0
S FILL, Light brown, fine- to medium-grained SILTY SAND,
35 4 — 3.5 contains organic material, moist (SM) SM
4.0
45 3 B 4572065
3 FILL, Brown to orange-brown, fine- to medium-grained SILTY
5.0t 206 3 — 5 SAND, contains lenses to pockets of silty clay, organic material
(SM) sSM
5.5 3 — 55
3
6.0 2 H e
6.5 3 — 6.5
2
7.01 204 2 47
Boring terminated at 7 ft.
REMARKS: DCP test conducted at 1-ft. intervals. Recorded blows are blows per 2-inches; PAGE 1 OF 1

Boring location and elevation estimated using Google Earth

DCP-SW

Copyright 2021, Commonwealth of Virginia




APPENDIX C.4

Pavement Core Records




B-A4-1

Proposed Pavement Core Location As drilled Pavement Core Location Pavement Core Sample

- = S H

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 2.5 2.5
Asphalt-Intermediate Mix 2.5 7.0 4.5 14.0
Asphalt-Base Mix 7.0 14.0 7.0
Concrete - - -
Aggregate Base 14.0 24.0 10.0 10.0

Additional Notes:

Delineation between intermediate and base mix layers

are approximate.




B-A4-2

Proposed Pavement Core Location As drilled Pavement Core Location Pavement Core Sample

=

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 2.5 2.5
Asphalt-Intermediate Mix 2.5 7.0 4.5 17.0
Asphalt-Base Mix 7.0 17.0 10.0
Concrete - - -
Aggregate Base 17.0 25.0 8.0 8.0

Additional Notes:

Delineation between intermediate and base mix layers

are approximate.




Proposed Pavement Core Location
=20 “o A

B

As drilled Pavement Core Location

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 3.0 3.0
Asphalt-Intermediate Mix 3.0 8.0 5.0 17.0
Asphalt-Base Mix 8.0 17.0 9.0
Concrete - - -
Aggregate Base 17.0 25.0 8.0

Additional Notes:

Pavement Core Sample

B-A4-3




Proposed Pavement Core Location

pr s -

As drilled Pavement Core Location

Depth (in.) Total N
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 3.0 3.0
Asphalt-Intermediate Mix 3.0 7.0 4.0 15.0
Asphalt-Base Mix 7.0 15.0 8.0
Concrete - - -
Aggregate Base 15.0 24.0 9.0 9.0

Additional Notes:

1.5" Pavement overlay

Pavement Core Sample

|, T 1 0 0 B I




Proposed Pavement Core Location As drilled Pavement Core Location

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 2.5 2.5
Asphalt-Intermediate Mix 2.5 8.0 5.5 16.0
Asphalt-Base Mix 8.0 16.0 8.0
Concrete - - -
Aggregate Base 16.0 25.0 9.0 9.0

Additional Notes:




B-A4-6

Proposed Pavement Core Location As drilled Pavement Core Location Pavement Core Sample

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 2.5 2.5
Asphalt-Intermediate Mix 2.5 7.0 4.5 15.0
Asphalt-Base Mix 7.0 15.0 8.0
Concrete - - -
Aggregate Base 15.0 25.0 10.0 10.0

Additional Notes:

Thicknesses based on picture.

Delineation between intermediate and base mix layers are approximate.




B-A4-7

Proposed Pavement Core Location

As drilled Pavement Core Location Pavement Core Sample

A R T Ky "

LL oL

e o
L

Depth (in.) Total
Material Description Thickness (in.) | Thickness Condition
From To (in.)
Asphalt -Surface Mix 0.0 2.5 2.5
Asphalt-Intermediate Mix 2.5 7.0 4.5 16.0
Asphalt-Base Mix 7.0 16.0 9.0
Concrete - - -
Aggregate Base 16.0 25.0 9.0 9.0

Additional Notes:




Proposed Pavement Core Location

B W
A ‘

‘1“‘%‘

As drilled Pavement Core Location

Pavement Core Sample

Depth (in.) Total
Mat