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laboratory test results.
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PROJECT OVERVIEW

Introduction and Site Description

This report presents the results of our preliminary subsurface exploration and geotechnical
engineering analysis and recommendations for the proposed redevelopment of the Robinson
Terminal Property in the City of Alexandria, Virginia. This study was conducted in general
accordance with ECS Proposal No. 28347-GP, dated October 31, 2007, and authorized by your
office.

The subject site is currently occupied by two warehouses, one to the east and west side of 500
North Union Street. The Potomac River runs north to south of the eastern dock of the parcel.
The site is bordered by Pendleton Street to the north and Oronoco Street to the south. The
general location and limits of the site is shown on the Boring Location Diagram/Vicinity Map
included in the Appendix of this report.

Proposed Construction

Based on preliminary schematics provided to us by your office prepared by Land Design, we
understand that the proposed project will consist of the construction of a four-story building on
the easternmost portion of the site, a five-story building west of North Union Street and four
townhouses just south of the five-story parcel. Finished floor elevations have yet to be
determined. Based on recent discussions with the developer, there is a desire to utilize below-
grade basement parking for both structures (and possibly the townhouses) to a depth of one to
two basement levels below grade. There is also the possibility that no basement levels will be
utilized, if the geotechnical conditions are such that the construction of below-grade basement
levels is problematic, Please note that this project is in the preliminary design phase; therefore,
we have anticipated bearing elevations, column loading conditions, and building layout locations
for this report. Once further development plans have been completed, this information should be
incorporated into a final report of geotechnical exploration and analysis for the site. Additional
borings and testing is recommended to complete the geotechnical study for this site.

Scope of Work

The conclusions and recommendations contained in this report are based on a total of 6 soil
borings performed by ECS. Borings B-1, B-3, and B-5 were extended to a depth of 60 feet while
borings B-2, B-4 and B-6 extended to a depth of 80 fect below the existing ground surface. The
boring locations were selected by ECS and staked in the field utilizing Global Positioning
System (GPS) equipment. The results of the borings, along with a Boring Location Diagram, are
included in the Appendix of this report. The Boring Location Diagram was developed from the
site plans provided to us by your office. The elevations noted on the boring logs were
interpolated from contours and elevations obtained from the site plan which provides topographic
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contours to the nearest 1-foot intervals and finished floor elevations for the existing warehouses
to the nearest hundredth of a foot,

Purposes of Exploration

The purposes of this preliminary exploration were to explore the soil and groundwater conditions
at the site and to develop preliminary engineering recommendations to guide design and
construction of the project. We accomplished these purposes by: '

1.

drilling six (6) soil borings and set of two (2) temporary monitoring ‘wells to
explore the subsurface soils and groundwater conditions, o

performing laboratory tests on selected representative soil samples from the
borings to evaluate pertinent engineering properties, and '

analyzing the field and laboratory data from this and the project sites to develop
appropriate engineering recommendations, and _

preparing this preliminary engineering report.
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EXPLORATION PROCEDURES

Subsurface Exploration Procedures

The soil borings were performed with a truck-mounted auger drill rig, which utilized continuous
flight, hollow stem augers to advance the boreholes. Drilling fluid was used in the boring
exploration. The borings were subsequently backfilled with the auger spoils generated during
drilling procedures after their completion, '

In the soil borings, representative soil samples are obtained by means of the split-barrel sampling
procedure in general accordance with ASTM Specification D-1586. In this procedure, a 2-inch
0.D., split-barrel sampler is driven into the soil a distance of 18 or 24 inches by a 140-pound
hammer falling 30 inches. The number of blows required to drive the sampler through a 12-inch
interval is termed the Standard Penetration Test (SPT) N-value and is indicated for each sample
on the boring logs. This value can be used as a qualitative indication of the in-place relative
density of cohesionless soils. In a less reliable way, it also indicates the consistency of cohesive
soils. This indication is qualitative, since many factors can significantly affect the standard
penetration resistance value and prevent a direct correlation between drill crews, drill rigs,
drilling procedures, and hammer-rod-sampler assemblies.

A field log of the soils encountered in the borings was maintained by the drill crew, After
recovery, each sample was removed from the sampler and visually classified. Representative
portions of each sample was in sealed in glass jars and brought to our laboratory for further
visual examination and laboratory testing, -

Laboratory Testing Program

Representative - soil samples were selected and tested in our laboratory to verify field
classifications and to determine pertinent engineering properties. The laboratory testing program
included visual classifications of all soil samples recovered during drilling operations, and
natural moisture content, Atterberg Limits and grain size analysis of selected soil samples. All
data from the laboratory testing program are included in the respective boring logs and in the
Appendix of this report.

An ECS geotechnical engineer classified each soil sample on the basis of texture and plasticity in
accordance with the Unified Soil Classification System (USCS). The group symbols for each
soil type are indicated in parentheses following the soil descriptions on the boring logs. A brief
explanation of the USCS is included with this report. The soil engineer grouped the various soil
types into the major zones noted on the boring logs. The stratification lines designating the
interfaces between earth materials on the boring logs and profiles are approximate; in situ, the
transitions may be gradual, rather than distinct.

The soil samples from the soil borings will be retained in our laboratory for a period of 60 days
after which, they will be discarded unless other instructions are received as to their disposition.
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EXPLORATION RESULTS

Regional Geology

The proposed site is located in the Atlantic Coastal Plain Physiographic Province of Virginia.
This Coastal Plain Province is characterized by a series of south-easterly dipping layers of
relatively consolidated sandy clay deposits, with lesser amounts of gravel. These coastal Plain
deposits are estimated to be approximately 250 feet thick and are underlain by the eastward

continuation of the crystalline rock of the Piedmont Physiographic Province.

In general, the higher elevations of the site area have remnants of the Quaternary Age River
Terrace deposits. The Quaternary Age Deposits are typically underlain by the Potomac Group
sediments of the Cretaceous Age. The Cretaceous Age Potomac Group deposits generally
consist of interbedded, layers of sand, silt, clay and gravel layers.

The clay layers of the Potomac Group are commonly referred to as “marine clay”. These very
stiff to hard clays are often moderately to highly over consolidated and have a blocky structure. '
The clays vary in their composition and shear strength parameters. Fissures and slickensided
surfaces are often present within these clays. In their natural state, these clays exhibit
considerable strength, but after removal of overburden by erosion or grading, a significant
reduction in shear strength occurs. This strength loss is attributed to opening of fissures, -
allowing water movement along the openings which leads to a lower effective strength along the
slickensided surfaces. The residual shear strength of the clays is generally used in stability

~ analysis to model conditions of reduced shear strength due to large, long-term movements of

slopes, which sometimes occurs. These marine clays are highly plastic and have a high
shrink/swell potential, due to the presence of montmorillonite as their predominate clay mineral.
Marine clays are typically continuous layers in a lateral direction of considerable distance,
although, in some cases, they may form isolated clay pockets, grade into sand, or pinch-out.

In the developed Washington, DC metropolitan area, especially in urban areas adjacent to the
Potomac and Anacostia Rivers, the presence of often deep fill is common, as land was created in
former low-lying areas adjacent to the rivers. The borings drilled for the subject development
indicated the presence of urban fill extending down to approximately EL. -6 feet.

Soil Conditions

The subsurface conditions encountered within the six preliminary soil borings were consistent
with the regional geology and geotechnical data from nearby project sites. Each boring was
overlain by an approximately 1 foot floor slab of the existing warechouses.
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Stratum I — Fill

Beneath the concrete slab, fill soils were encountered in each boring, ranging from depths of 4 to
15 feet below existing ground surface, Fill depths correspond with elevations ranging from
approximately EL. 8 to -6 feet. The fill soils varied greatly in type, moisture, and relative
density/consistency. These materials included sand, silt, clay, bricks, asphalt, organics, and
gravel in addition to other debris. These materials are anticipated to have been placed in an
uncontrolled manner.

Stratum I — Alluvial Soils

Beneath the fill soils, natural alluvial soils were encountered in the borings. This stratum was
generally encountered between EL. 8 to -6 feet and EL. -40 to -50 feet. Generally, these soils
consisted of interbedded and alternating layers of Silty SAND (SM), GRAVEL (GP, GW), and
CLAY (CL/CH). In general, the soils ranged from loose to very dense and soft to very stiff in
relative density and consistency, respectively. The Stratum IT soils varied widely in relative
density and/or consistency in addition to soil type over short horizontal distances, a characteristic
common for sites bordering large rivers such as the Potomac. It is likely that the ancient
Potomac River eroded and replaced soils of differing type and density over long periods of time,
the result of which is a highly variable soil layer extending from approximately EL. -5 feet to EL.

-50 feet.

Stratum Il — Potomac Soils

Marine CLAY (CH) was generally encountered below approximately EL. -40 feet to EL. -50 feet.
These soils were generally recorded to be stiff to hard in consistency.

Groundwater Conditions

Observations for groundwater were made by the drilling crew during sampling and upon
completion of the drilling operations at each ECS boring location. In hollow-stem augering
operations, water is not introduced into the boreholes, and the groundwater position can often be
determined by observing water flowing into or out of the borcholes. However, please note that
drilling “mud” was utilized in most of the borings during drilling operations to advance the
boreholes through fine-grained soils. In this type of drilling, slurry is introduced into the
boreholes to assist drilling as a function of the soil type and high ground water table. Visual
obscrvation of the soil samples retrieved during the auger drilling exploration can often be used
in evaluating the groundwater conditions. During our exploration, water was encountered in all
borings prior to the addition of drilling mud at depths ranging from 5 feet to 14 feet below
existing site grades. These depths correspond roughly to levels between EL.-5 feet and EL. 5.7
feet and are generally consistent with what we expected based on the level of the adjacent

Potomac River.
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ECS also set two temporary monitoring wells in Borings B-2 and B-4 in order to evaluate the
groundwater in a stabilized condition (however, reliable data was only retrieved from the well set
at Boring B-4). Readings were taken one week following installation. Water levels were found
to be at a depth of 3.5 feet below existing ground surface, respectively, or approx1matcly EL. 5. 7

feet for B-4.

The highest groundwater observations are normally encountered in late winter and early spring,
and our current groundwater observations are expected to be near the seasonal water table.
Variations in the location of the long-term water table may occur as a result of changes in
precipitation, evaporation, surface water runoff, and other factors not immediately apparent at the
time of this exploration. The groundwater levels at this site are also expected to fluctuate with
levels in the Potomac River considering the proximity. :
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ANALYSIS AND RECOMMENDATIONS

Based on the results of the preliminary subsurface exploration and geotechnical engineering
analysis, along with the proposed construction information provided to us, the site is considered
suitable for the proposed development as described herein. This report is preliminary in nature
and should be supported with a final geotechnical analysis (including additional borings) and
report once the construction designs are further completed. As we understand, the current
developments are considering at-grade construction, or possibly one to two basement levels,

From a geotechnical perspective, the significant challenges for building development include the
presence of relatively deep fill extending as deep as EL. -6 feet, underlain by variably sorted and
variably dense alluvial deposits associated with the adjacent Potomac River, The presence of
relatively shallow groundwater also complicates below-grade building construction. Based upon
these challenges, ECS suggests the following schemes for building development, with the
understanding that additional exploration will be conducted to support these preliminary
conclusions, '

At-Grade Construction

If the planned development does not include below-grade basement construction, and
foundations will be constructed within several feet of current site grades, ECS suggests that the
buildings be supported by deep foundations due to the presence of existing urban fill extending
down to approximately EL. -6 feet. The presence of the uncontrolled fill would be problematic
for conventional shallow foundations, and total and differential settlements would exceed the .
typical values permissible considering the type of planned building construction. The type of
deep foundations considered for the subject development include driven displacement piles
(precast, prestressed concrete piles) and drilled shafts. Both foundation types would extend
through the Stratum I fill and deeply sorted Stratum II alluvium to bear within the underlying
Potomac Formation soils found below EL. -40 to -50 feet. Preliminary support recommendations
are provided in subsequent report sections.

One Below-Grade Y.evel Construction

If one below-grade level is considered for the planned development, we anticipate that the lowest
basement level will appear at approximately EL. -1 feet, with corresponding foundation bearing
elevations at approximately EL. -5 feet. At about EL. -5 fecet, the soils transition from the
overlying fill materials into the variably dense underlying alluvial Stratum II soils. The natural
soils below EL, -5 feet appear suitable for support of conventional shailow foundations or a mat
foundation, with the possible exception of the soils encountered near Boring B-5. In the vicinity
of Boring B-5, ECS encountered relatively low Standard Penetration Test (SPT) N-values
between 3 and 2 bpf extending below EL, -20 feet, and the recovery of soil samples was poor for
unknown reasons. The predominant soil characteristic identified below EL. -5 feet was medium
dense granular soils, which are suitable for shallow foundation or mat foundation support, as
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indicated above. Because only one of six borings encountered what we would consider to be
poor soil conditions, ECS suggests additional testing in the vicinity of Boring B-5 to further
characterize the depth, strength, and compressibility characteristics of those soils. The outcome
of the additional study will provide final recommendations with respect to allowable bearing -
pressures or the possibility of limited deep foundation support in the vicinity of Boring B-3.

Considering a bearing elevation of approximately EL. -5 feet, ECS anticipates that the bearing
soils would be capable of supporting overlying pressures of approximately 3,000 to 4,000 psf for
either a spread footing or a mat foundation. Since stabilized groundwater levels as high as
approximately EL. +5 feet were encountered, effective temporary construction dewatering will be
required to construct either a mat foundation or spread footings below EL. -5 feet. The borings
reveal the presence of highly permeable granular soils from Stratum II below EL. -5 feet, and the
contractor would be required to develop a coherent dewatering scheme to address these
permeable granular soils that will transmit significant volumes of groundwater into the
excavation. '

Two Below-Grade Level Construction

If two levels of below-grade construction are considered, we anticipate that the foundation
bearing elevation would be approximately EL. -13 feet. Similar to the one below-grade level
scheme, the foundation bearing soils at this deeper elevation will also consist of the Stratum II
alluvial soils, which were measured to be predominantly medium dense to dense at this
approximate elevation, again with the possible exception of Boring B-5, where looser soils were
encountered. The soils below EL. -13 feet appear capable of supporting shallow spread footings
and/or a mat foundation, with bearing pressures in the 3,000 to 5,000 psf range, pending further

" characterization of the compressibility and strength characteristics of the soils in the vicinity of

Boring B-5. The most significant challenge of constructing two below-grade levels would be the
control of groundwater during construction and post-construction. With a bearing elevation of
approximately EL. -13 feet, the lowest foundation level will be approximately 18 feet below the
permanent groundwater elevation, and the base of the excavation will be in highly permeable
granular soils, For these reasons, it may be more practical to consider a mat foundation for the
two below-grade level scheme, whereby permanent long-term groundwater pumping is not
necessary. The basement walls will require full waterproofing up to the finished exterior grade at
about EL. +10 feet, and the base of the mat will also require waterproofing. The usc of a mat
foundation and a waterproofed basement space is relatively common construction practice in the
Washington metro arca, particularly considering the prox1m1ty of the Potomac River to the
project site. For these reasons, and to consider preliminary pricing schemes, we suggest that a
mat foundation be considered the most feasible foundation type for two below-grade levels at
this time. As stated above, additional exploration will be needed in the vicinity of Boring B-5 to
confirm the permissible allowable bearing pressures.
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Drilled Shaft (Caisson) Foundations — No Basement Levels

Belled or straight drilled shafts may be used to support the proposed buildings. Belled shafts
would require slightly deeper embedment to ensure a stable bell geometry. An allowable end
bearing pressure of 15 tons per square foot (tsf) is anticipated for caissons bearing in sultable
Potomac Group soils at depths below approximately EL. -40 feet to EL. -50 feet.

Considering the N-value data, we have estimated the approximate highest bearing elevations at
each boring location for this design. These anticipated bearing elevations are listed in the
following table. At some. locations, based on our interpretation of the subsurface profile, we
have considered what we believe to be key constructability issues and have determined that it
may be necessary to extend the caissons through suitable bearing soils to allow for safe belling of
the caissons. The suitability of the belling and bearing strata should be verified by ECS, during
the final exploration; however, from a preliminary standpoint it appears feasible, Belling
feasibility verification in the field should include discussions with the driller, review of the
nearby boring data, observations of the auger cuttings and physical testing of the soils
encountered. :

Table 1

EL.-40 = BL. -45
EL. -40 ___FL.-45
EL. -40 ' EL.-45
EL. -40 EL. -45
EL. -50 EL.-55
EL. -50 EL.-55

For caissons supporting column and wall loads, we recommend a minimum caisson shafi
diameter of 30 inches in order to allow access for inspection and cleaning. More details on shaft
installation will be provided in the final report,

Driven Pile Foundations — No Basement Levels

Driven precast concrete pile foundations are also feasible for building support at this site. We
recommend that 12 or 14-inch square pre-cast concrete piles (6 ksi compressive strength) be
utilized. Please see Table 2 below for a summary of preliminary pile capacity ranges. Estimated
tip elevations have not been provided as part of this preliminary report.
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Please note the pile capacity ranges provided above are preliminary, and should be revised once the
lowest level elevation and column loading information is available. Slightly deeper piles may be
required in the vicinity of Borings B-5 and B-6. The lowest level elevation will help to determine what
length of piles are feasible and most economical for the project.

The piles should be driven and tested to two times design capacity. Pile driving operations
should be monitored continuously by the geotechnical engineer to ensure that the required length
and capacity is obtained at each pile location. We recommend that a series of control piles be
driven in each building area at permanent pile locations prior to ordering the production piles.
The control piles will need to be driven to both confirm the usable capacity, lengths, and to
outline the criteria for installing the production piles. We recommend that the hammer used to
drive both production and control (test) piles be capable of achieving to a design tip elevation of
at least EL. -55 feet. The minimum ram weight should be on the order of 8 to 12 kips, depending
on the size and length of the piles. Predrilling may be required to advance the piles through the
Stratum II soils, particularly where gravel soils exist. This topic will be further discussed in the
final report.

Piles should be driven to the design tip elevations provided in the test pile program, Piles may be
acceptable if terminated above the design tip clevation provided that the geotechnical engineer
reviews the driving record and compares it with the test pile results. An acceptable terminating
blow count criteria will be established during the test pile program: however, the contractor
should fully anticipate that the piles will need to be driven to the design tip elevations regardless
of blow count or opinions of “*hard driving”.

The hammer type and size used for the test pile program should be identical to the hammer type
and size used for production piles. The appropriate hammer size and type to be used for pile
driving operations should be selected on the basis of wave equation analyses, prior to
mobilization to the site. Any hammer approved by the GER’s review of the wave equation
analysis may be used, provided the test pile results and subsequent PDA test data correspond well
with the preliminary wave equation analyses. The hammer must be capable of installing the piles
to the design tip elevations, without overstressing the piles in tension or compression during
driving. If the contractor selects a single acting diesel hammer, a stroke stick must be supplied so
that the hammer stroke can be observed. If a double acting diesel hammer is selected, a bounce
chamber pressure gauge should be on site at all times so that the bounce chamber pressure can be
observed at random by the pile driving inspector. Based on the loads of the piles and the
objectives of the test pile program, we do not recommend utilizing a double-acting diesel

_hammer.
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We do not recommend the use of multiple hammers during the test pile or preduction program,
unless they are validated by proper dynamic tests with the PDA. Based on our review of
subsurface conditions, we believe that a single-acting air, steam, or hydraulic hammer would be
the most appropriate hammer for the pre-cast, pre-stressed concrete piles. However, other
hammer types are certainly feasible, depending upon the results of the wave equation analysis.

The wave equation analysis should evaluate the proposed equipment’s capability of installing the-
piles without damaging stresses. For pre-cast, concrete piles, we recommend a minimum
concrete compressive strength of 6,000 psi and a minimum effective pre-stress of 700 psi after
losses. A concrete mix resistant to cotrosion should be used in the pile design. Additional
criteria should be established by the structural engineer. For concrete piles, the maximum
compressive pile driving stresses should not exceed 0.85 x Concrete compressive strength -
prestressing (after losses); and the maximum tensile pile driving stresses should not exceed the
prestressing + 3 x (square root of the compressive strength).

The 6 ksi compressive strength must be obtained prior to driving -the piles. Since most
production piles are driven relatively soon after they are cast (5-14 days), an early strength mix is
needed. We suggest a 100% Portland cement mix with appropriate admixtures that achicves 6
ksi strength in 7 days. We do not suggest using non-Portland cementitious materials such as fly
ash or slag that generally do not have good carly strength characteristics.

The contractor’s installation prices should include the cost of using a new pile cushion with svery
concrete pile installed. More than one pile cushion per pile may be required if the pile cushion
compresses more than 25% of its original height or if driving stresses exceed previously
determined values.

The piles should be installed at a minimum center to center pile spacing of three times the
nominal width of the pile but not less than three feet. Pile heave should be monitored and piles
that heave 3/8 inch or more should be re-driven the heave amount plus one additional half-inch
(0.5 inch). Initially, pile heave measurements should be taken immediately after each individual
pile is driven and after each pile group is completed. If heave measurements indicate heave. is
not a significant factor, the frequency of the measurements can be reduced or climinated. Piles
should be driven from the interior pile group outwards in a radial fashion, to help limit group
densification effects and improve pile installation.

Special care should be taken during the pile driving operations in order to prevent any damage to
the surrounding structures. It is our opinion that it will be prudent to perform vibration
monitoring at the existing structures adjacent to the site and depending on the observed response
during driving, it may be nccessary to modify the pile driving procedures. It is also
recommended to perform a preconsiruction survey on the existing adjacent structures prior to the
initiation of pile driving operations. '

With other projects in the vicinity, we have observed that the clay, silt and fine sand soils in this
vicinity demonstrate a property that is commonly referred to as “soil setup,” during and- after pile
driving operations. All the piles at this site will penetrate into, and in many instances, will be
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supported by these soils. Because of the fine grain nature of clay soils, water between the
individual particles cannot rapidly escape when compressed. During pile driving operations, the

‘dynamic impact of the pile causes a hydraulic effect which essentially reduces the apparent

strength of the clay during the driving operations. Once this water pressure has dissipated, these
soils will re-adhere to the pile, which is the process of “soil setup.”

It is almost impossible to verify that soil setup is occurring during driving operations. In fact, the
phenomenon usually takes place after a few hours, to in some instances, many days, following

_ the completion of the driving operations. Hence, we have derived a test pile program that will
- account to the anticipated amount of soil setup. '

Driven Pile Test Program

A test pile program consisting of installing a series of test piles should be installed while being
monitored with a Pile Driving Analyzer (PDA) is recommended before production piles are cast.
The total of recommended test piles is determined by the geotechnical engineer after preparation
of the final report, just prior to the test pile program. The test piles should be driven throughout
the building area near our previous boring locations as selected by the GER. At least 48-hours
after the piles are initially installed, each test pile should be restruck while being monitored with
a Pile Driving Analyzer. The restrike data will be used to evaluate the ultimate pile capacity and
subsequent production pile lengths. The PDA data will also be used to evaluats the effectiveness
of the contractor’s installation equipment and whether or not the driving stresses exceed the
maximum values established herein. The test pile program should consist of the following
chronological aspects: | '

1.- The pile driving contractor should submit his proposed hammer assembly and at least two
Wave Equation Analyses for Piles (WEAP) to the geotechnical engineer for approval
prior to mobilizing to the site. The project’s longest and shortest piles shall be evaluated.
We recommend conducting a drivability study and not a bearing graph analysis to
evaluate the hammer’s ability to achieve the design tip elevations without overstressing
the piles. Maximum compressive and tensile stresses should be indicated, as well as the
total number of hammer blows to achieve the design tip elevation and the pile cushion
type/thickness. : '

2. Drive a series test piles with PDA monitoring.
3. After 48 hours, restrike all test piles with PDA monitoring (to evaluate soil setup).

4. Perform CAPWAP analysis on at least one selected blow during restrike activities,
preferably one early high energy blow prior to significant pile head movement.

The geotechnical engineer, based on his familiarity with the design of the project, should be
retained to conduct the test pile program with respect to the PDA testing and reporting, Once the
data is analyzed, production pile lengths and driving criteria can be established.
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Floor Slab Desien — No Basement Levels

Throughout the proposed building footprint, the slab subgrade will be underlain by existing
loose/soft fill soils. These existing loose/soft materials may be problematic with respect to slab
support. Based upon our interpretation of the subgrade conditions, two options exist related to
slab support.

Option 1

Option 1 consists of constructing a structural slab for the project. The deep foundation clements
utilized for building support can be added or designed in a manner to provide adequate support
for the slab and reduce the potential for damaging total and differential slab settlements. The
Structural Engineer of Record should design the spacing of the deep foundation elements to
design the slab as a structural system. '

Option 2

As an alternative to using deep foundation elements to support a structural slab, the slab can be
supported on an engineered fill layer consisting of a minimum of 24 inches of a select granular
fill, such as AASHTO 21-A or an approved recycled concrete, underlain by a geogrid such as a
Tensar BX1200, or equivalent. The final elevation of the grid and aggregate should take into
consideration the utilitics underlying the slab, and ideally, the grid should be placed below any
planned utility excavations.

Prior to placing the geogrid and the 24 inches of select material, the exposed subgrade should be
undercut 2 feet, moisture-conditioned to near optimum moisture content, and compacted to 95
percent relative compaction in accordance with ASTM D-698. The compacted subgrade should
then be proofrolled using a 10 ton single axle dump truck. Any soft or unstable areas should be
undercut as directed by the geotechnical engineer and backfilled with suitable compacted fill.

The developer should note that utilizing the geogrid reinforced, engineered fill alternative carries
a higher risk for future slab damage due to potentially damaging settlements from the underlying
loose/soft soils. Option 2 presents a higher risk of post-construction slab settlement when
compared to Option 1. However, both options are anticipated to result in folerable settlement
amounts long term, with the potential for some additional movement in Option 2,

Floor Slab Design — One or Two Basement Levels

If one or two basement levels are considered, it is our anticipation that the overlying Stratum I fill
soils will be removed in the process of establishing the design subgrade elevations. As such, the
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anticipated soils at the slab foundation bearing elevation would consist of slight remnant fill
materials, or predominantly granular Stratum II soils. With some potential selective
undercutting, more likely for the one below-grade level scheme, slabs can be supported on grade

* without deep foundation support for either one or two below-grade levels. The minimum slab

thickness shall be 4 inches, and the anticipated modulus of subgrade reaction to design the
subgrade thickness is 70 kips per cubic foot (kef). The slab shall be underlain by typical capillary
drainage layers 4 to 6 inches thick, or potentially deeper if an underslab subdrainage design is
required, and a suitable polyvapor barrier shall be used to reduce the transmission of moisture
from the subgrade to the basement level.

Additional Explorations

Additional borings are suggested to complete the study for this project. Specifically, the borings
should be targeting the looset/softer soils encountered in the vicinity of Borings B-5 and B-6.
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PROJECT CONSTRUCTION

Construction Considerations

Exposure to the environment may weaken the soils at the footing bearing level if the foundation
excavations remain open for too long a time. Therefore, foundation concrete should be placed
the same day that excavations are dug. If the bearing soils are softened by surface water intrusion
or exposure, the softened soils must be removed from the foundation excavation bottom
immediately prior to placement of concrete. If the excavation must remain open overmght or if
rainfall becomes imminent while the bearing soils are exposed, we recommend that a 1- to 3-inch
thick "mud mat" of "lean" concreie be placed on the bearing soils before the placement of
reinforcing steel. :

In a dry and undisturbed state, the upper 1 foot of the majority of the soil at the site will provide
good subgrade support for fill placement and construction operations. However, when wet, this
soil will degrade quickly with disturbance from contractor operations. Therefore, good site
drainage should be maintained during earthwork operations which would help maintain the
integrity of the soil.

* The surface of the site should be kept properly graded in order to enhance drainage of the surface

water away from the proposed building areas during the construction phase. We recommend that
an attempt be made to enhance the natural drainage without interrupting its pattern.

The surficial soils contain fines which are considered moderately erodible. The Contractor.
should provide and maintain good site drainage during earthwork operations to help maintain the
integrity of the surficial soils. All erosion and sedimentation shall be controlled in accordance
with sound engineering practice and current County requirements.

The Contractor should avoid stockpiling excavated materials immediately adjacent to the
excavation walls. We recommend that stockpile materials be kept back from the excavation a
minimum distance equal to the excavation depth to avoid surcharging the excavation walls. If
this is impractical due to space constraints, the excavation walls should be retained with bracing
designed for the anticipated surcharge loading. -

Construction Dewatering

Considering an at-grade development, dewatering measures will be needed to be used in order to
keep the subgrade and working level material suitable. The dewatering system should be
designed to lower the water table a minimum of 3 feet below the lowest foundation excavation
level. While a well system may not be required considering an at grade development, dewatering
may likely be completed with an aggressive trenching, sump pit and pumping system. ‘A totally
dry subgrade should not be anticipated; however, the surface of the subgrade should be
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sufficiently dewatered to provide an adequate surface on which to construct the foundations.
During construction operations, we recommend that the contractor continuously monitor the
effect of the dewatering operations to ensure that no fine-grained soil materials are being pumped
from the surrounding overburden soils.

If either one or two below-grade basement levels are contemplated, excavations will extend
below the permanent groundwater elevation, and significant recharge of groundwater is
anticipated based on the proximity to the Potomac River. As such, the construction dewatering
scheme is critical for considering one or two below-grade basement levels. The dewatering
mechanisms chosen by the contractor shall be capable of lowering the groundwater at least 3 feet
below planned foundation bearing elevation subgrades during construction. The volumes of
water will be significant and dependent upon the excavation size and depth. Once more details
are available with regard to the lowest anticipated bearing elevation and the size of the
excavation, ECS can provide anticipated temporary groundwater volumes. Deeper excavations
will require more aggressive forms of dewatering., It is our anticipation that a perimeter system
of downhole submersible wells extending well below planned excavation limits would be the
most suitable form of dewatering for the subject development, supplemented with interior deep
wells as the excavation progresses. |

Underslab Drainage — One or Two Below-Grade Levels

For any portion of the building with one or two basement levels and conventional shallow
foundations are utilized, we do recommend underslab drainage be considered, The use of spread
footings is considered a “drained” design, ‘If a mat foundation is considered, underslab .
subdrainage will not be required for either one or two below-grade basement levels. The project
site is in close proximity to the Potomac River and therefore, elevated permanent groundwater is
expected. We recommend that any portions of the buildings below grade, or near the seasonal
high groundwater table be provided with a perimeter and interior drainage system to prevent the
buildup of hydrostatic pressure and seepage of groundwater into the underslab area. The drain
system should consist of a perforated, closed joint drain tile located around the perimeter of the
building, outside or just inside the building walls and below the lowest floor slab elevation. Both
the perimeter and underslab drain lines should be surrounded by a minimum of 6 inches of
approved, free draining granular filter material, having a gradation compatible with the size of
the openings of the drain lines and the soils to be retained. The perimeter drain and filter
material may be substituted by a geosynthetic composite drain material.

We recommend that the underslab drainage system consist of 4-inch diameter slotted or
perforated drain lines spaced at approximately 30 feet on center. The drain lines should slope
slightly to regional sump pit locations that form the permanent dewatering system for the
building. The capillary cutoff layer and underslab dewatering system should consist of a
minimum of 10 inches of gravel having a maximum size of 1.5 inches and a maximum of 2% of
fines passing the No. 200 sieve. Cleanouts should also be provided at every other right angle
bend and at about every 100 feet of pipe length in order to permit periodic flushing of the
drainage system lines. '
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Once a final subgrade elevation is determined, ECS will recommend a design pumping volume.
The recommended sump pit capacity is primarily required to handle initial dewatering upon shut
down of the construction dewatering system, perched groundwater conditions, as well as seasonal
fluctuations in the deeper groundwater table elevations. Typically, once the water levels have
stabilized under the new drainage conditions, discharge quantities are less than those initially
required during dewatering system shut down. The actual flow for the site will vary based
primarily on the type of subsurface materials, the depth to the restrictive drainage layer, and long-
term groundwater levels. :

Where the garage floor slab elevation changes within the structure, perimeter drain lines should
also be installed on the uphill side of the retaining wall, The granular materials should also be
hydraulically connected to the underslab drainage stone of the upper and lower floor slab, as
depicted on the Zone of Influence Diagram included in the Appendix. This hydraulic connection
is necessary to remove any water which may infiltrate into the uphill underslab.

Seismic Design Considerations

The subsurface exploration completed at this site included the drilling of borings to maximum

depths on the order of 83.3 feet below existing site grades. The International Building Code

(IBC) 2003 requires site classification for seismic design based on the upper 100 feet of a soil

profile. Where site specific data are not available to a depth of 100 feet, appropriate soil

properties are permitted to be estimated by the registered design professional preparing the soils

report based on known geologic conditions, The seismic site class definitions for the weighted .
average of shear wave velocity in the upper 100 feet of the soil profile are presented in Table

1615.1.1 of the 2003 IBC Code and in the table below.

Site Class Soil Profile Name Shear Wave Velocity, Vs, (feet/s)
A Hard Rock Vs> 5,000 fps
B Rock 2,500 < Vs <5,000 fps
C Very dense soil and soft rock 1,200 <Vs =2,500 fps
D Stiff Soil Profile ‘ 600 =Vs =1,200 fps
E Soft Soil Profile Vs < 600 fps

Considering the soil profile encountered at this site, we recommend a seismic site classification
of Site Class D.

Closing

This report has been prepared in-order to aid in the preliminary evaluation of this project. The
report scope is preliminary in nature limited to the specific project and location described herein.
The recommendations and discussion provided in this enclosed report are for planning purposes
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and should be used in conjunction with the final geotechnical study, which should be performed
once the final layout and development details are determined.
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APPENDIX

Unified Soil Classification System
Reference Notes for Boring Logs

Boring Logs B-1 through B-6

Laboratory Testing Summary

Plasticity Chart

Grain Size Analysis

Lateral Earth Pressure Diagrams (2)
Zone of Influence Diagram

French Drain Installation Procedure

Below-Grade Wall Waterproofing and Underslab Sﬁbdrainag‘e Details (for
Shallow Foundations)

Boring Location Diagram/Vicinity Map



' REFERENCE NOTES FOR BORING LOGS

L. Drilling and Sampling Symbols:

SS - Split Spoon Sampler RB - Rock Bit Drilling

ST - Shelby Tube Sampler : BS - Bulk Sample of Cuttings
RC - Rock Core; NX, BX, AX PA - Power Auger (no sample)
PM - Pressuremeter . HSA - Hollow Stem Auger

DC - Dutch Cone Penetrometer WS - Wash Sample

Standard Penetration Test (SPT) resistance refers to the blows per foot (bpf) of a 140 Ib hammer falling 30 inches on a 2
in. O.D. split-spoon sampler as specified in ASTM D-1586. The blow count is commonly referred to as the N-value.

IL. Correlation of Penetration Resistances to Soil Properties:

Relative Density-Sands, Silts Consistency of Cohesive Soils
‘ Unconfined Compressive

SPT-N (bpf) Relative Density SPT-N (bpf) Consistency Strength, Op, tsf
0-5 Very Loose 0-3 Very Soft Under 0.25
6-10 {.00se 4-5 Soft . 0.25 -0.49
11-30 Medium Dense 6-10 Medium Stiff 0.50 -0.99
31-50 Dense 11-15 Stiff 1.00-1.99
51+ " Very Dense 16 -30 © Very Stiff 2.00-3.99

31-50 Hard 4.00 - 8.00

51+ Very Hard Over 8.00

Weathered Rock (WR) may be defined as SPT—N values exceeding 100 bpf depending on site specific cond1t1ons Refer
carefully to boring logs. : _

Rock Fragments, gravel, cobbles, boulders, or debris may produce N-values that are not representative of actual soil
properties.

III. Unified Soil Classification Symbols:

GP — Poorly Graded Gravel ML — Low Plasticity Silts

GW — Well Graded Gravel _ MH - High Plasticity Silts

GM — Silty Gravel CL - Low Plasticity Clays

GC - Clayey Gravels CH - High Plasticity Clays

SP — Poorly Graded Sands OL - Low Plasticity Organics

SW ~ Well Graded Sands OH - High Plasticity Organics

SM — Silty Sands CL-ML - Dual Classification (Typical)

SC - Clayey Sands

IV. Water Level Measurement Symbols:

WL - Water Level . BCR -- Before Casing Removal
WS - While Sampling : ACR — After Casing Removal
WD - While Drilling WCI - Wet Cave In

DCI-Dry Cave In

The water levels are those water levels actually measured in the bore hole at the times indicated by the symbol. The
measurements are relatively reliable when augering, without adding fluids, in a granular soil. In clays and plastic silts, the
accurate determination of water levels may require several days for the water level to stabilize. In such cases, additional
methods of measurement are generally required.



Unified Soil Classification System (ASTM D-2487)

Major Divisions Group Typical Names Laboratory Classification Criteria
. Symbols .
—~ GwW Well-graded gravels, gravel-sand C. = De/Dyo greater than 4
" E mixtures, little or no fines €. = (D3} (D1aX Do) between 1 and 3
[5
4
o
B g
g § B GP Poorly graded gravels, gravel-sand g Not meeting all gradation requitements for GW
2 'g‘ & 8 mixtures, little or no fines a
£51°8 8
o B : )
o 53 - GM" | d{ Silty gravels, gravel-sand mixtures E: Atterberg limits below “A” line | Above “A” line with P.L
o = é g '5 § or P.L less than 4 between 4 and 7 are
a g oz 2% é borderline cases requiring
% E| g & % ] 3 use of dual symbols
@ g u pry
2 B E8 8
N - @
d 27|23 g
z . = :
C- g E GC Clayey gravels, gravel-sand-clay i § 2 Afterberg limits below *A” line
g i B mixtutes E 2 é ot P.L less than 7 ‘
2 : S 35 )
En.a — SW Well-graded sands, gravelly sands, g 5 ?n " C; = Dgo/Dyg greater than 6
g :Ea - é’i little or no fines ?,, & 8 Ce = (D36)*(D1ox Do) between 1 and 3
=1 . R
=
S, |3 T ___
b= g~ § g Sp Poorly graded sands, gravelly f g Y # Not meeting all gradation requirements for SW
q 'ﬁ oH sands, little or no fines 2E “as
ERHAE 5E g¥2
- LS 2 v .. —
f{ - § + | SM* | d | Silty sands, sand-5ilt mixtures E é ) 8 ; Atterberg limits above “A” line | Limits plotting in CL-MIL,
2 228 g 4 e om Th or P.I. less than 4 zone with P.I between 4 and
3 5% 4% ¥JE
dea & w g OBA 7 are borderline cases
| g 832 a8 . requiring. use of dual
gs = § u §P§§.§= symbaols
£ § g g 223 :
g g w2 g g® g-fl‘ E
S| 23 oaBnT B
A E sC Clayey sands, sand-clay mixtures £E3 E g B | Alterberg limits above “A” line
£ g G2 | winPxpeater thun?
“ 3
< 5 g s 3 =N
— ML Inorganic silts and very fine sands,
2 rock flour, silty or clayey fine Plasticity Chart
- g sands, or clayey silts with slight
&% _ plasticity
E o8 CL Inorganic clays of low to medium 60
B 5 E - plasticity, gravelly clays, sandy
s = clays "A" line /
g Ay 50 i
5 a OL Organic silts and organic silty clays /
2 g of low plasticity 4 CH /
w40
= ‘g _ MH Inorganic  silts, micaceous or g L /
23 FA diatomaceous fine sandy or silty = /
BB g soils, elastic silts 2 30
Eal & k3] /
k|
E.f:a .g‘ g CH Inorganic clays of high plasticity, E 20 y
HE g fat ¢lays - / NMH angi OH
Bk
o & F 10 /
& “g OH Organic clays of medium to high
g % plasticity, organic silts . CL-ME MI. anld OL
b=
< N
Pt Peat and other highly organic soils 0 10 20 30 40 50 60 70 80 90 100
£ £ Liquid Limit
58
mE -

* Division of GM and SM groups into subdivisions of d and u are for roads and airfields
less and the P.L is 6 or less; the suffix u used when L.L. is greater than 28.
* Bordertine classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example: GW-GC, well-
graded gravel-sand mixture with clay binder.

only. Subdiviston is based on Afterberg limits; sUtfix d used when L.L. is 28 or

From Wintetkorn and Fang. 1975.




IN\Geotechnical\{eProjects}\13900-13999101-13983\b-Draf ting\139838L..dwg, 1/29/2008 10:32:49 AM, ECS Mid-Atlantic, LLC, Chantilly, VA.

CLIENT

GRAHAM COMPANIES, LTD

JOB #
13983

BORING #
B—-1

PROJECT NAME

ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT

ARCHITECT-~ENGINEER

d

c LLC

MID-ATLANTIC

PA (01-09-08) RC (01=10-08) RC (01-26-08)
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ALEXANDRIA, VIRGINIA (500 N. UNION STREET)

—(0— CALIBRATED PENETROMETER
‘ TONS/FT.
1 2 a 6+

PLASTIC WATER LIQUID
LT % CONTENT % LT %
_ "X A
g g E DESCRIPTION OF MATERIAL ENGLISH UNITS é g ROCK QUALITY DESIGNATION & RECOVERY
E g E B E BOTTOM OF CASING [P L0SS OF CIRCULATION » g R e s0% e oo
a
% g g : SURFACE ELEVATION 11.80 2 E ® STANDAED PENETRATION
0 10 20 30 ° 40 60+
- 1 |ss|ig]1g| Concrete Depth 12” ' : : : :
— e
- \Gruvel Depth 4” i
—] 2 |ss|1s|18| Sandy SILT, Some Clay, Trace N
Brick and Asphalt, Dark Gray, v
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5 3 |ss|1s 14 Dense, (FILL) o .
7 ¥
e g
] 4 (ss|18]10 XY
103 2
] b..:.‘h' »
- SILT, With Fine Sand, Trace —~
-] Clay and Mica, Brown to [
Purplish Brown, Moist, Loose to —
15— S |SS|18]i6 ] Medium Dense, (ML) [
16 (ssS]|18 |18 [
20— —
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17 |sSs|18} 0 -
25~ —
= Silty SAND, With Gravel, Trace —
-] Quartz, Brown, Moist to Wel, [
—] 8 [ss|18|12| Dense. (SM) —
3 -+ ————— -

CONTINUED ON NEXT PAGE.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
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¥
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_ LT X CONTENT % LLIT X
X A ’
£ 1 g g DESCRIPTION OF MATERIAL ENGLISH UNITS E E | ook quary pesievation & Recovery
E 2 E 2 E BOTTOM OF CASING [J— LOSS OF CIRCULATION ? E e G0N e 00—
a g g g SURFACE ELEVATION 11.80 g E ® STANDARD PENETRATION
30 e
. Silty SAND, With Gravel, Trace T T TN -
] 1 Quartz, Brown, Molst to Wet, el .
— -\Dense, (SM) Vs
— GRAVEL, Trace Silty Sond, Gray, §§§
__ 9 [ssiisl 1 Wef. Very Dense, GP) E§§
357 1
E o
_ Silty SAND, With Gravel, Dark
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—410|SS|9 12 .
40
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45— Dense, (CH) %:‘_
—12|ss|18] 3 %:_
90— %f
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25— %:‘.
_J14|ss|18]18 \:.
60 N
END OF BORING @ 60.00’
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.

P& {01-08-08) RC (M—10-08) RC (04—29-08)

I

CLIENT JOB # BORING # SHEET | o——
GRAHAM COMPANIES, LTD 13983 B-2 1 oF 3 Ec
PROJECT NAME ARCHITECT-ENGINEER JLLC
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT MIDoATLANTIC
SITE LOCATION e CALIBRAT].ET%N];/” CMETER
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) 1 2 3 4 5+
‘ PLASTIC WATER LIQUID
, LIMIT % comgm' % LIMIT %
X 4
g g g DESCRIPTION OF MATERIAL ENGLISH UNITS E E ROCK QUALITY DESIGNATION & RECOVERY
E 2 E E E BOTTOM OF CASING [J— LOSS OF CIRCULATION E g | R 60 e 100%—
A SURFACE ELEVATION STANDARD PENETRATION
§ 5 § g 11.80 5B © swou e
0 ‘ _ 10 20 30 40 50+
— 7 Concrete Depth 12" : : : : :
| N P
1 1|ss|18 18’1\Gravel Depth 6” /
—] 2|ss|18|14]| Silty SAND, Trace CLAY, Gravel,
I Quartz and Organics, Dark Gray ]
5 — o Brown, Moist, Medium Dense, /
_13(ss|18]16 (,F"-L) . '
. | CLAY, Trace Fine Sand and Silt,
_ Brown, Moist, Medium Stiff,
= AR /|l
] 4|SS|18]|18| Clayey SILT, Trace Fine Sand, [
10— 1 Dull Brown, Moist to Wet, Very —
—] Loose, (ML) [
5 |Ss|18|18 [
15 —
= Silty SAND, With Gravel, Dark
] Gray, Moist to Wet, Medium
— ¢ [ss|18|1s| Dense to Denss, (SM)
20— :
7 |ss|18}14
25—
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E g E 2 E BOTTOM OF CASING JJP— LOSS OF CIRCULATION [T00%)- g o N 60% B 00N
ad § g g _ g SURFACE ELEVATION 11.80 g E ® STANDARD FENETRATION
60 ) 10 20 30 40 50+
- Marine CLAY, Grayish Brown, \E= ' : E : '
— Moist, Very Stiff, (CH) %_— ;
= N 5
—{15|ss|18|18 %:— 23
E N
—{16|ss|18|18 \__ :
70— %__ 5
E N
© T]17|ss|1818 %}
75— %r |
— %:——65- ?
—]18|ss|18|18 \\\:— 'és
80— _ §: :
—] END OF BORING @ 80.00° '
— =7
85 —
- —
90— - —I— L - —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
yw 8.5’ ¥S OR @D | BORING STARTED 12/20/2007,
IwuecriN /A Xwuace) N /A BORING COMPLETED 12/20 /2007 CAYE IN DEPTH ®© N /A

¥n.27.9° @ 7DAYS RIG T~ 1

FOREMAN CONNELLY

DRILLING METHOD HSA

dmolon{(1,/03/2008}
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B

PA (01=00-08) RC (01=10--08} RG (D1-29--08)

CLIENT I0B # BORING # " SHEET E———
GRAHAM COMPANIES, LTD 13983 B-3 1 or 2 Ec
PROJECT NAME ARCHITECT-ENGINEER ~ —-—SLLC
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT MIDATLANTIC
SITE LOCATION - cmnmpr%n%%n;omm
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) 12 8 4 B
: PLASTIC WATER LIQUID
LIMIT % . CONTENT % LIMIT %
X A
g DESCRIPTION OF MATERIAL ENGLISH UNITS £ : d
g g g E &, | ROCK QUALITY DESIGNATION & RECOVERY
E 2 E 2 E BOTTOM OF CASING [J)— LOSS OF CIRCULATION ; g .__2522“:0,:;‘;0,‘“2-;5,#_,00,‘_
A 5 g g E SURFACE ELEVATION 9.00 i E ® STANDARD ;smﬁmm“
0 - 10 20 30 - 40 50+
- Concrete Depth 12" /‘1;;‘4-_ ‘ : T
] 1 |ss|i8|16| Sandy SILT, With Clay, Brown o
and Dark Gray, Moist, Loose to L
] 21ss|i8|16| Medlum Dense, (FILL) T
= 5
5 :fi::_
43 |ss|18|10 iy
E ¥
4 |ss|18]18 | oF e
10— 2
= Silty SAND, Trace Gravel, LR
-] Brown, Moist to Wet, Medium
— 5 {ss|18|16| Dense, (SM) il —5
15
6 |ss|18]18 —10}-
20—
= GRAVEL, With Silty Sand, Brown, s
—] Moist to Wet, Dense to Very Z
— 7 |ss|18|14| Dense, (GW) s 15
25— ;
18 (ss|18]|12 2
30 ____________ j —
CONTINUED ON NEXT PAGE.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
ywm 14,0’ ¥S OR @) | BORING STARTED 12/26/2007 ,
IWL(BCR)N/A Y¥L(ACR) N/A BORING COMPLETED 12/26/2007 CAVE IN DEPTH @ N/A
¥ ' RG T—1 FOREMAN CONNELLY |DROLING METHOD psA

afiondera({1/04/2008)



SHEET I —

CLIENT JOB # BORING #
GRAHAM COMPANIES, LTD 13983 B-3

PROJECT NAME ARCHITECT~ENGINEER
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT

T
MID-ATLAMNTIC

=]

.\i

ST

PA {01-08-08) R¢ {01-10-08) RS (01-20-08)

I

I\Gectechnical\{ePro jec-rs}\13900—13999\01-13933\b-bmfﬁng\lsgssBL.dwg, 1/25/2008 10:33:08 AM, ECS Mid-Atlantic, LLC. Chantiily, VA.

SITE LOCATION

—O— CALIBRATED PENETROMETER
‘ TONS/FT.

ALEXANDRIA, VIRGINIA (500 N. UNION STREET) R i
PLASTIC WATER LIQUID
LIMIT
X x } CONT;NT 4 Hl[;l‘ x
g | g g DESCRIPTION OF MATERIAL ENGLISH UNITS % g ROCK QUALITY DESIGNATION & RECOVERY
E s|E|8 BOTTOM OF CASING Jp— L0SS OF CIRCULATION 8 o B0 o 00—
18918 g E E - -
A 8 | SURFACE ELEVATION 2 0 STANDARD PENETRATION
20 g g g 9.00 = E P ™
- GRAVEL, With Silty Sand, Brown, %' ' : oo
= Moist to Wet, Dense to Very
~] Dense, (GW) ‘
— Hedp
9 |ss|is]|12 23
357
E
]
—]10|ss|18|14] 30
40—
e Marine CLAY, Reddish Brown and —-_ :
— . Gray, Molst, Very Stiff, (CH) \_— 5L
1 iss]|18]16 : §E—3
45 -
£ \3
E 12 |ss|18]14 §E—4d
50— %:—
—J13|ss|18]16 %5‘@
Slo iy §_—
—14|ss|18]16 §:_‘5
60—— =
END OF BORING @ 60.00°
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIl. TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
¥ 14.0° Ws OR D) | BORING STARTED : 12/25/2007

¥wuecR) N /A YwLiacr) N/A BORING COMPLETED 12/26 /2007 CAVE N DEPTH @ N/A
' RIG T—1 FOREMAN CONNELLY |DRILLING METHOD HSA

¥wm

aflandara{01,/04,/2008)



ST

4

CLIENT

GRAHAM COMPANIES, LTD

JOB #
13983

BORING #

B

-4

SHEET

1 o 3

J

C

PROJECT NAME ARCHITECT-ENGINEER LLC
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT DAL AN TIC
SITE LOCATION

ALEXANDRIA, VIRGINIA (

500 N. UNION STREET)

~(~ CALIBRATED PENETROMETER
TONS/FT.
1 2 4 5+

4o

n 1
1] T ¥ T

PLASTIC WATER LIQUID
LIMIT % CONTENT % LT %
- ° 8
£ g g DESCRIPTION OF MATERIAL ENGLISH UNITS E E| rook quauy bEsicnaToN & RecovERy
E § E 2 E BOTTOM OF CASING [lP— LOSS OF CIRCULATION [T60%)- i % K soR e 1 00—
= .
% g g : SURFACE ELEVATION 9.20 & E @ STANDARD PENETRATION
O : 10 20 30 40 50+
- Concrete Depth 12” /J.":‘—_ : : : : '
Y 1 |ss{18[14| ity SAND, With Gravel, S
> Concrete, Brick and Roots, . 5N
=z 12 iss|18|16| Trace Clay, Brown to Tannish %N -4
£ Brown, Moist to Wet, Loose to w3 5
& 5— Medium Dense, (FILL) a3t
Y 713 |ssji8]12 : o
- REW o
o — e
51 o
5 SR
] —] 4 [ss|18]10 ] Y
y 10 ] ‘.2;':_
3 .
o ] Xy
| o
?3 B _ ‘:?‘.:.'_ s
S| 43 [5S[18[12[ sty SAND, With Gravel, Brown, e
S 15 _ Moist to Wet, Medium .Dense, |
S =] T
g 3 5
2 —]6|[ss|18]18 —19
§ 20— —
P —_ —
g —] -
£ — _
< — il
2 —} 7 iss|18|16 19
& | ”R6 —
’ ‘[2 1 |
. - [
o ] —
% —]
8 — 8 [ss|i8|18 2_0| ®23
@i‘ aIO—— - ———— == -
21
S5 CONTINUED ON NEXT PAGE.
O-n.
iz THE STRATIFICATION LINES REFRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
=1 -
35|ym 8.5’ ¥5 OR G| BORING STARTED 12/27/2007
=
E‘g gm.(ncn)N/A YVWL(ACR) N/A BORING COMPLETED 12/27/2007 CAVE IN DEPTH @ N/A
32|¥m3.5° @ 7DAYS RIG T— 1 ForEMAN CONNELLY |DRLLNG METHOD ysA
|___|ﬂ.

aftondera(01,/04/2008)
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_ CLIENT
GRAHAM COMPANIES, LTD

I0B #
13983

BORING #

SHEET
2 or 3

B—4

FPROJECT NAME

ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT

ARCHITECT-ENGINEER

MID-ATLANTIC

SITE LOCATION -O- cmMT@:I_%NPS%omm
ALEXANDRIA, VIRGINIA (500" N. UNION STREET) 1 2 8 4 B+
inar % c-J'N’-}Tg‘i?T %x  narx
X A
£ g 5 DESCRIPTION OF MATERIAL ENGLISH UNITS E E | Rock QUALITY DESIGNATION & RECOVERY
E g E E | E BOTTOM OF CASING JJ— L0SS OF CIRCULATION ; g K soR e 1 o]
L= g a S g SURFACE ELEVATION 9.20 g E @ STANDARD PENBTRATION
30 _ B2 040 o4
- Silty SAND, With Gravel, Brown, T T -
- Moist to Wet, Medium Dense, HHE
E N\ SW NE
] Marine CLAY, Trace Sand, - \__
— o [sstig| 9| Reddish Brown and Gray, Molst, \—-25.
35— Very Siiff to Hard, (CH) \-_
= - | \:_
] N
- \2
—]10]ss|18 18 %_——3
| 40— \_—
E \E
—]11|ss|18|18 \5‘35'
45 %:‘
= \2
. \—_
e %:_
~12|ss|18]18 \_——40
507 \3
E §z
= N |
—]13|ss|18]18 \__“451
557 N
E \S
E N |
E N
J14|SS]1813 [ ; 5
E s0—4H—— - —— Lj____ —_—— o —
é’ CONTINUED ON NEXT PAGE.
g: THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
s{ywm. 8.5’ ¥S 0R @ | BORING STARTED 12/27 /2007
g ¥wiecr) N/A  ¥wuiacr) N /A BORING COMPLETED 12 /27 /2007 CAE IN DEPTH & N/A
%gﬂ 3.5° @ 7DAYS RIG T—1 FOREMAN CONNELLY | DRILING METHOD HSA

aflondars(01,/0+/2008)
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PA (01=08-08) RG (01=10=08) RC (t1=20-08)

CLIENT

GRAHAM COMPANIES, LTD

I0B #

13983

BORING #
B—-4

SHEET
3 oF 3

C

PROJECT NAME

ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT

ARCHITECT—-ENGINEER

J

LLC

MID-ATLANTIC

SITE LOCATION - cmm%ﬂps%omm
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) 1 -2 8 4 sF
PLAS’II‘IC l ‘A'I"ER l LI'QUID
[J]l;'(l‘ x CONTENT % LIIIIIAT %
e | g g DESCRIPTION OF MATERIAL ENGLISH UNITS é E | rocx quay pesination & recovery |
E g E & E BOTTOM OF CASING [Jp— 10SS OF CIRCULATION E g -—23?&21‘:0;—_&&8’3%‘—1 00%-—]
A § | SURFACE ELEVATION ) STANDARD PENETRATION
a0 g g g & : 9.20 " E 0 2 e 40 sos
- Marine CLAY, Trace Sand, \ = ' : Lo '
] Reddish Brown and Gray, Molist, \_—
— Very Stiff to Hard, (CH) %-_-
—J15|ss|18]16 %;"—55-
65 NE
= \S
. N
e \3
— 16 |ss|18 |17 %:—-50
70 N
= \_
_ NF
- ”%_—
E \&
117 ss|18]16 \:—55
75 —
E §—_
E \&
] %\__
—|18|ss|18]18 — 70}
80— : A
— END OF BORING @ 80.00’ —
— 75
85— [
- .
90— =+ —— - - —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥w 8.5’ W3 OR D

BORING STARTED

12/27 /2007

Ywuecr) N /A ¥wace) N /A

BORING COMPLETED

12/27 /2007

CAVE IN DEFTH & N /A

¥n 3.5 @ 7DAYS

mG T— 1

rormMaN CONNELLY

DRILLING METHOD HSA

cfnders{01/04/2008)
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PA, {01098} RS (—10-08) RC (01-29-08)

CLIENT

GRAHAM COMPANIES, LTD

JOB #
13983

BORING #

B

-3

SHEET
1 oF

PROJECT NAME _
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT

: ARCHITECT-ENGINEER

CS...

VID-ATLANTIC

4

SITE LOCATION -O- CAIBHAT%%NI;%TIEOI{EM
ALEXANDR|A, VIRGINIA (500° N. UNION STREET) 1 2 8 4 6+
' ' ' PLASTIC WATER LIGUID
_ LIMIT % CONTENT % LIMIT %
- X A
g DESCRIPTION OF MATERIAL ENGLISH UNITS E
E lalZ]8 E ROCK QUALITY DESIGNATION & RECOVERY
E § E B E BOTTOM OF CASING J)— 10SS OF CIRCULATION [100%>- - g —259‘93‘-7057—-;0&%%—-100%——
A : URFAC ARD PENETRATION
a g g 8 SURFACE ELEVATION 9.20 g E @ STAND D PENET _
0 3 10 20 30 40 50+
Concrete Depth 12” /“‘ - ' : 1 : 1
{1 |ss|18|S | Sily SAND, With Gravel, R
Concrete, Brick and Wood, Trace o
“J2|ss|18]|12| Clay, Brown, Moist, Loose to )
= Medium Dense, (FILL) Lt 5 :
5 ' i :
3 |ss|8]|18 B :
] 4 |ss|i8]12 Y il 5
10— ¥ f
E oy é
|5 [ss|18]14 w5 :
15 b :
] No Recovery — :
—] e |ss|i8]o0 10160 3
207 — |
17 |ss|18|0 ——15f9 2
RS Silty SAND, Trace Gravel, Dark — :
- , Brown to Purplish Brown, Moist : :
— to Wet, Very Loose to Loose, :
= (sM) s
] 8 |ss|is|6 —2000 2
i+ j@i\ ______________
CONTINUED ON NEXT PAGE.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
¥yw.8.5° WS OR D) | BORING STARTED 1/2/2008 g
¥WL(BCR)N/A Ywiacr) N /A BORING COMPLETED 1/2/2008 |CAVE IN DEPTH & N/A -:\
In RIG T— 1 FOREMAN CONNELLY |DRILLING METHOD WSA g
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I\Geotechnical\{eProjects}\13900-13999\01-13983\b-Drafting\13983BL.dwg, 1/29/2008 10:33:24 AM, ECS Mid-Atlantic, LLC. Chantifly, VA.

CLIENT JOB # BORING # SHEET R
GRAHAM COMPANIES, LTD 13983 B-5 2 oF 2 c
PROJECT NAME ) ARCHITECT-ENGINEER JLLC
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT MIDATLANTIC
SITE LOCATION , ~O~ CALIBRATED PENETROMETER
. TONS/FT,
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) 1 2 3 4 5+
. | IMT % coNvENT X inaT %
o~ E DESCRIPTION OF MATERIAL ENGLISH UNITS E X e 4
E - g E 2 §} ROCK QUALITY DESIGNATION & RECOVERY
E § 2 B é BOTTOM OF cASING [ L0SS OF CIRCULATION . g e o b0 e 100N
a 5 g g 5 SURFACE ELEVATION 9.20 5 E ® STANDARD PENETRATION
30 . LR B A
- Silty SAND, Trace Gravel, Dark : : :
- Brown to Purplish Brown, Moist
— to Wet, Very Loose to Looss,
_ (SM)
© ]9 |[ss|is|1e 29
35
| GRAVEL, With Silly Sand, Dark
— Brown, Wet, Very Dense, (GP) 3
—j1ossfis|1 : - B39
40
= Sandy CLAY, Brown ond Gray, \E
- Molst to Wet, Stiff, (CL) \:‘
—_|11|ss|18]16 ' %_——35-
45 —
- §Z—
] §__
—l12]ss|18(16 \__‘“40‘
50 §_—
E \3
—] §5_4 '
Jt3|ss|18|16 NE
99— \%__
E b
~ Marine CLAY, Trace Rock Q—
- Fragment, Reddish Brown and N
—14|ss|18|18| Gray, Moist, Very Stiff, (CH) \__53
60 NN
END OF BORING @ 60.00°

PA (01-09-08) RE {01—10-06) RC (03—28-08)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

yv 8.5 W3 OR @D | BORING STARTED 1/2/2008
gm.(ncn)N/A YWL(ACR) N/A BORING COMPLETED 1 /2/2008 CAVE IN DEPTH @ N /A
Yw RIG T—1 FOREMAN CONNELLY | DRILUNG METHOD HgA

oflondern{01,/04,/2008)



—n

CLIENT JOB § BORING # SHEET | [e—
GRAHAM COMPANIES, LTD 13983 B-6 1t o 3 Ec
PROJECT NAME ARCHITECT-ENCINEER : LLC
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT IMD-ATLANTIC
SITE LOCATION - CALIBRATET%NPS/FT OMETER
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) 1 2 8 4 b+
PLASTIC WATER LIQUID
LIMIT % | CONTENT X LIMIT X
— ' X @ A
£ 5 g DESCRIPTION OF MATERIAL ENGLISH UNITS % E| Rock quawry pesionamon & mecovery |
E 2 E E E BoTToM OF cAsING [ Loss oF cIRcuLATION E g R a0 e o
A STANDARD PENETRATION
g E g g SURFACE ELEVATION 9.20 g E ® ED PEUET
0 10 20 30 - 40 504+
_ Concrete Depth 12” / - ' : T :
< —] 1 |SS8{18 Silly SAND, With Gravel and L I
> Brick, Brown to Purplish Brown, sy
= 2|ss|18| 8| Moist, Loose to Medlum Denss, [
£ (FILL) —
S | 5
3 ] 3 |ss|18|18
H
¥
5 -
2 1 4 [ss|18]18
w | 10
b —
z ]
N - Sity SAND, Trace Gravel, Dark
& —] Brown, Moist to Wet, Medium
=3 5 [ss|18[12]| DPense, (SM)
g | 15—
S ]
on e
":‘* e
_g' -
a “6|ss|18]14
& | 20
a2 ]
2l
& .
8
z —] 7 |ss|i8f12
2 | 25—
] —
g | -
N — Sily SAND, With Gravel, Dark
@ ] Brown, Moist, Medium Dense to
S ~— g [sslig|14| Very Dense, (SM)
ag 300 H 7" -8 1o ———— ——
73
33 CONTINUED ON NEXT PAGE.
f‘;g THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY L[NES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
3%{ym5.0° ¥s oR D | BORING STARTED 12/28 /2007 |
§§ ¥wmeryN /A Ywacr) N /A BORING COMPLETED 12 /28 /2007| CAVE IN DEPTH @ 14,0’
3&(gwm RIG T—1 ForEMAN CONNELLY |pRuime METHOD pga
5 -

aftondra(01,/04,/2008)
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I:\Geotechnical \{eProjects}\13900

PA (01~03-08) RC {01=10-08) RC (01-28-03)

cui:m* JOB # BORING # SHEET S ——
GRAHAM COMPANIES, LTD 13983 B-6 2 oF 3 IE

PROJECT NAME : ARCHITECT-ENGINEER _csl_g_c
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT D AT LANTIO

SITE LOCATION 7
ALEXANDRIA, VIRGINIA (500 N. UNION STREET)

—O—  CALIBRATED PENETROMETER
. TONS/FT.
1 2 3 4

ot

PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

DEPTH (FT)
SAMPLE NO

SAMPLE TYPE

SAMPLE DIST. (IN)

RECOVERY (IN)

DESCRIPTICN OF MATERIAL

ENGLISH UNITS

BOTTOM OF CASING [Jp— LOSS OF CIRCULATION

SURFACE ELEVATION
9.20

X @ A
ROCK QUALITY DESIGNATION & RECOVERY
RQD¥— == == REC.X

ELEVATION (FT)

(2 STANDARD PENETRATION
BLOWS/FT.

20

L 20%—40%— 60X——B0%—1 00X—

30

S8

18

14

7]
N Rnannaney

10

SS

18

16

40

1

SS

18

16

Silty SAND, With Gravel, Dark
Brown, Moist, Medium Dense to
Very Dense, (SM)

s
AR

12

S§

18

16

20

13

AN

18

18

25

Lol

14

|

SS

18

18

Marine CLAY, Trace Sand,
Reddish Brown and Gray, Moist,
Very Stiff, (CH)

60

[[Illl‘l'||f!| WATER LEVELS

»

Z WW 5s|55z;zzz;ﬂtrrrrssezrf:f:r:rr:-*zzz;zszzzzzz52:11:1r:rrrirsssss:-zzsifesszzszszzzzzzzzzzzzzzssszszzzzzs

10

30

40 50+

)
o1

CONTINUED ON NEXT PAGE.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

ywn5.0’

¥3 OR €D

BORING STARTED

12/28/2007

¥wecr) N /A Ywuacr) N/A

BORING COMPLETED

12/28/2007

CAVE IN DEPTH @ 14,0’

v

mI6 T— 1

FoREMAN CONNELLY

DRILLING METHOD HSA

oftondars{01/04,/2008)



CLIENT

PA (0t—08-08) RC {01=10-05) RC {01—20~08)

I\Geotechnical\{eProjects}\13900-13999\01-13983\b-Drafting\13983BL.dwg, 1/29/2008 10:33:34 AM, ECS Mid-Atlantic, LLC, Chantiliy, VA,

JOB # BORING # SHEET
GRAHAM COMPANIES, LTD 13983 B—6 3 oF 3 c :
PROJECT NAME ARCHITECT—-ENGINEER JLLC '
ROBINSON TERMINAL AT ALEXANDRIA WATERFRONT ' MDA L AN TIC
SITE LOCATION 7 O MMT%%N‘;%T%(’W
ALEXANDRIA, VIRGINIA (500 N. UNION STREET) e T, e
X A
£ . g 3 DESCRIPTION OF MATERIAL ENGLISH UNITS é | rocx quaumy DEsIGNATION & RECOVERY
E g BlE E BOTTOM OF CASING [ L0SS OF CIRCULATION g B0 e o]
G % g % i SURFACE ELEVATION 9.20 g E ® STANDARD FENETRATION
60 . :l.ﬂ B.O 3.0 49 59+
- Marine CLAY, Trace Sand, Y- -
] Reddish Brown and Gray, Moist, \:‘
- Very Stiff, (CH) %:‘
— N ‘
—Jis|ss|18{16 §T55 23
65 — ;
£ N
- \a
—16 55|18 |16 %:‘“50 %923
707 §_— T
g \_— AN
E \&
—]17 [ss|18]16 %?‘55' 24
735 — :
£ N
—l18|ss|18|16 \5"‘70' )26
80— AN ;
— END OF BORING @ 80.00° —
= — 79
85— -
E E o
90— - —'—+- —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN 30IL TYPES IN—SIT.U THE TRANSITION MAY BE GRADUAL
" 5.0° ¥S 08 €| BORNG STARTED 12/28/2007 i
¥wi@ecR) N /A Ywace) N /A BORING COMPLETED 12/28 /2007 CAVE IN DEPTH ® 14,0’ g
¥w RIG T—1 FOREMAN CONNELLY |DRILING METHOD pgp g
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COBBLE GRAVEL SAND SILT CR CLAY
COARSE FINE COARSE | MEDIUM FINE
U.S. STANDARD SIEVE U.S. 5TANDARD SIEVE NUMBERS HYDROMETER
OPENING IN INGHES
100.0 ¥ 185" 34" 38" 4 10 20 40 60 100 200
. i L » -
| "'\t N ] '_
e
90.0 ; :'*-«n-.ﬂ_‘_ﬂ
. C
) 80.0
el 70.0 :
) i
£60.0 ;
@
x50.0
2
b 40.0
T
a 30.0
20.0
10.0
0.0
100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIMETERS
Boring/ Depth Description
Sample No. (feet) Svmbol LL Pl P
B-1 o
5-14 | 58.5-60.0 81 53 "Fat Clay Yellowish Brown (CH)
B-6 - =
§-13 |53.5-65.00 102 75 Fat Clay Yellowish Brown {CH)
D

Applicable ASTM: D-422

Project No: 13983

Performed Date:  1/9/08

Project: Robinson Terminal @ Alexandria Waterfron

ECS MID-ATLANTIC, LLC

Chantilly, Virginia

Grain Size Analysis

111167G.xls
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10 //
Cl-Mi / |ML or OLI
0 be—
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT, LL
' BORING/ WATER
SAMPLE DEPTH TEST " CONTENT ,
No. (feet) SYMBOL DESCRIPTION (%) LL | PL | PI|
B-1/5-14 58.5—60.(_] ] Fat Clay Yellowish Bown (CH) 43.3 81 28 5_3-“
B-6/5-13 53.5-55.0 n Fat Clay Yellowish Bown (CH) 31.7 102 | 27 75
{ A R - -
/ A , » .
! x . . -
/ o) N n -
/ ° - _ -
{ O n - -
/ [ - - N
/ + - - -
X A

Applicable ASTM: D-4318

ECS-Mid-Atlantic, LLC

Project: Robinson Terminal @ Alexandria Waterfront
Chantillly, Virginia
Project No.: 13983
Performed Date;_ 01/07/2008 Plasticity Chart it

111167 M.xls
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Surcharge Load (psf)

f i ]

H (feet) /

Lateral Earth Pressure = 60H psf
{Drained Conditions Presumed)

Horizontal Pressure from Surcharge
= 0.5 x Vertical Surcharge

LATERAL EARTH PRESSURE DIAGRAM — FOR USE WITH A
SHALLOW, SPREAD FOOTING FOUNDATION (A DRAINED

DESIGN)

I\Geotechnical\{eProjects\13900-13999401-13983\e-Report Prep\13983 LATERAL EARTH PRESSURE DIAGRAM.doc




Surcharge Loadr(psf)

) ]

.............. RN S

A —

/ H (feet)

{ i e
Yl ko(yzty’hy)
Horizontal Pressure from Surcharge
=k, x Vertical Surcharge
Term Description Value
7’w Unit Weight of 62.4 pcf
Water
AV4 Ground Water Level ’ Effoctive or 62.6 pcf
7 Buoyant Soil )
Weight
At-rest earth 0.50
pressure coefficient i
0% Unit Weight of Soil 125 pCf

LATERAL EARTH PRESSURE DIAGRAM —UNDRAINED
FOR USE WITH A MAT FOUNDATION

I'\Geotechnical\{eProjects }\13900-13999101-13983\e-Report Prep\13983 LATERAL EARTH PRESSURE DIAGRAM_undrained.doc




ZONE OF INFLUENCE DIAGRAM o
(GARAGE RAMP OR ELEVATOR PIT WALLS),

1Y 3 L
a . p
s SN
a .h ,h t
N B N
F lh ‘“ 4
'“b s
4 'L \4
o S
h FLOOR SLAB S
- bi D " W [ " U N - U - A N
N N b N : Y N 'Y N b N 1Y N (Y N [ N 1Y [ Y £-Y N [ .
4, P=F =0 S0 O 50 0 50 S0 00 2500 ST 4 pon q 4
- BRSO B Bl R PR B o
o S =SS SIS e
N m R

X A
Lt (ZONE WHERE
N SURCHARGE L.OADS /
ot . MUST BE
. CONSIDERED) /
., ‘ /
S _ 1.0
-
A N / 1.0
. FLOOR SLA '
[y [y & % § ~ B 5 /
S (; \‘ , 1 /
,90, (S .
JH=l= g ey /
===l - & - B
\__&_3_" DIA. PERFORATED

DRAIN LINE

NOTE: HYDRAULICALLY CONNECT UPPER WALL DRAIN AND UNDERSLAB
- GRAVEL TO RETAINING WALL GRAVEL BACKFILL AND DRAIN AS SHOWN.

140268 THUNDERBOLT PLACE
SUITE 100

CHANTILLY, VIRGINIA 2015t
PHONE : (703) 4718400
FAX : (703) B34-5527




FINAL CONFIGURATION

AGGREGATE FILTER FABRIC

STEP 1

Tl

Ik
=

Il

5
O

Ji=

1]

|

Il

1]
|

T

1

1]
Il
I

T
4

T
i

I

FABRIC 1S  UNROLLED

SUBDRAIN USING FILTER FABRIC DIRECTLY OVER TRENCH

STEPR 2

THE TRENCH IS FILLED
WITH AGGREGATE

STEP 3

e T

Sl

THE FABRIC IS LAPPED CLOSED
AND COVERED WITH SOIL

14028 THUNDERBOLT PLACE
SUITE 100

CHANTILLY, VIRGINLA 20151
PHONE @ (703) 471~8400
FAX : {703) 8345527

MID-ATLANTIC

~ FRENCH DRAIN .
INSTALLATION PROCEDURE




SEPARATE, 10 MIL POLYETHYLENE ccw quickpraN ©opTion
LAYER BETWEEN CONCRETE WALL AND ULTRASEAL @ BENTONITE
DRAINAGE COMPOSITE MATERIAL WATERPROOFING

ULTRASEAL & BENTONITE
WATERPROOFING

SEPARATE, 10 MIL POLYETHYLENE
LAYER BETWEEN CONCRETE WALL AND
DRAINAGE COMPOSITE MATERIAL

FABRIC FLAP
CONCRETE SLAB

VAPOR BARRIER

CCwW xmsm.ﬁ“z@ DRAINAGE COMPOSITE (TO
EXTEND FROM AT MINIMUM 2' BELOW FINISH
GRADE TO 1’ ABOVE BOTTOM OF FOOTING)

LAGGING BOARDS

CCW MIRADRAIN &
DRAINAGE COMPOSITE

ON-SITE
NON-PLASTIC
BACKFILL
MATERIAL

FABRIC

4" p MINIMUM WEEP DRAINAGE PIPE (SOLID)

CCW MIRADRAIN &
DRAINAGE COMPOSITE

E 4 4" PERFORATED CONCRETE
E < .| PvcPIPE FLOOR SLAB

CCW QUICKDRANN &
DRAINAGE COMPOSITE

CONCRETE SLAB
2 VAPOR BARRIER

¥ DRAINAGE FILL

[— COMPACTED FILL

EXTEND 4”
MIN BELOW OR NATURAL
DISCHARGE — SOLID 4" PVC DISCHARGE PIPE SOILS
PIPE — gt 8-FOOT CENTER TO CENTER (LE. DISCHARGE FPIPE
3 o] AT MIDPOINT BETWEEN SOLDIER
FABRIC FLAP————pounoamioN PILES) INTERIOR BELOW GRADE WALL DETAIL
(2.0)
BELOW (¥TS)
EXTERIOR WALL DRAIN DETAIL (TYPICAL) — DRAINED CONDITION (1.0)
57s) ’
CUT HOLE IN POLYSTYRENE CORE NOTES:
(IMPERVIOUS PLASTIC BACKING) BEING
CAREFUL NOT TO DAMAGE OR DESTROY
ZURN Z-1404 FLOOR ACCESS NONWOVEN GEOTEXTILE (FILTER FABRIC). 1) PRODUCTS SPECIFIED MAY BE SUBSTITUTED WITH AN
HOUSING CLEANOQUT W/GASKET HOLE SHOULD BE SAME DIAMETER AS ol NESCEOTH 10,3000 A FBOTECT EQUIVALENT PRODUCT, UPON REVIEW AND APPROV AL OF ECS.
FOR 4" PVC PIPE WEEPHOLE. EXTEND WEEP APPROX. 1/2 YETHYLE
\ DISTANCE INTO COMPOSITE DRAIN. ._.hhm MIRADRAIN FROM CONCRETE INTRUSION) 2) GEOTEXTILE FILTER FABRIC TO CONTACT LAGGING OR SOIL, NOT
L : AROUND OPENING TO PREVENT CONCRETE THE CONCRETE WALL.
. S T M R % Trf s INTRUSION INTO DRAINAGE MEDIUM OR
4" SOLID PVC %.ﬁ R ”._,”H_\ a R e WEEP PIPE. ' 3) A GEOTEXTILE WRAPPED PVC DRAIN LINE MAY BE SUBSTITUTED
— B TH IN LIEU OF THE DETAIL SHOWN.

131 OF SLAB ON GRADE 4) 4" MINIMUM DIAMETER WEEP HOLES (SOLID PV C) TO BE LOCATED
AT 8 FOOT CENTER TO CENTER (IE. AT MIDPOINT BETWEEN
SOLDIER PILES, ADJUSTED IN THE FIELD AS REQUIRED).

YAEOR: DANRIER 5) DRAINAGE COMPOSITE ON EXTERIOR OF BELOW GRADE WALLS
TO BE CONTINUOUS AROUND WALLS AND ALL SIDES OF
EXCAVATION.

= /wa;;nm FILL 6) SEE MANUFACTURER’S DETAIL FOR CONNECTION BETWEEN

SEE GEOTECH
REPORT FOR
THICKNESS

CLEANOUT DETAIL (TYPICAL) — PERFORATED PIPE DRAINAGE PANELS.
o NON-WOVEN FILTRATION 7) A NON-WOVEN FILTRATION GEOTEXTILE (MIRAFI 140N OR

e (FROM WALL) Mwmﬂmzxm_%wmﬁwﬁ% EQUIVALENT) SHOULD BE PLACED ON THE ENTIRE SUBGRADE

2" ulN PRIOR TO THE PLACEMENT OF THE UNDERSLAB DRAINAGE

SYSTEM STONE. THE GEOTEXTILE SHOULD HAVE AN APPARENT

OPENING SIZE OF 70 AND SHOULD BE PLACED IN ACCORDANCE

WITH THE MANUFACTURER'S RECOMMENDATIONS. THE SAME

UNDERSLAB DRAIN DETAIL (TYP) (4.0) FABRIC SHALL BE USED TC SURROUND THE PERFORATED
(15) DRAINAGE PIPE.

ZURN Z-1404 FLOOR ACCESS
HOUSING CLEANOUT W/GASKET FOR 4~
\l HouRn Amﬁsocm_.« LR ) Mz;mﬁ%w_oww«m:cogmw _%%oqﬁmo BETWEEN BOTTOM OF SLAB
S e 9) TO INSTALL DRAINAGE PIPE TO QUICKDRAIN: CUT HOLE IN
4msoup pve 4o T U ._u e el ] POLYSTYRENE CORE OF QUICKDRAIN (IMPERVIOUS PLASTIC
L et B o T UG cocumrg BACKING) BEING CAREFUL ROT TO DAMAGE OR DESTROY
FLOOR SLAY NONWOVEN GEOTEXTILE (FILTER FABRIC). HOLE SHOULD BE
SAME DIAMETER AS WEEPHOLE. EXTEND WEEP APPROX. %
DISTANCE INTO COMPOSITE DRAIN. TAPE AROUND OPENING TO
: DRAINAGE FILL PREVENT CONCRETE INSTRUCTION INTO DRAINAGE MEDIUM OR
et i WEEP PIPE.
= m_ml sli==ll=1]=—= 10) ULTRASEAL BENTONITE WATERPROOFING TO BE INSTALLED IN
MAINTAIN CONTINUOUS DRAINAGE ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS AND
D v oF bt s MEMBRANE TO BE HORIZONTALLY ORIENTED, ALTERNATIVE
PRODUCT MAY BE SUBSTITUTED UPON REVIEW AND APPROVAL
OF ECS.

DRAINAGE FILL

PERFORATED
— pvC PIPE

CLEANOUT DETAIL W/END CAP — PERFORATED PIPE
= : DRAINAGE LAYER STEP DETAIL (TYP)

(NTS)

(6.0)

5

BELOW-GRADE WALL WATERPROOFING LLC
AND UNDERSLAB DRAINAGE DETAILS MID-ATLANTIC

C:\data\dwg\dtls\UNDERSLAB_DTLS2.dwg, 2/14/2008 8:41:28 AM, ECS Mid-Atlantic, LLC. Chantilly, VA,
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ECS MID-ATLANTIC, LL.C
14026 Thunderbolt Place * Suite 100

Chantilly, VA 20151
(703) 471-8400 = FAX (703) 834-5527




