GEOTECHNICAL ENGINEERING STUDY
PROPOSED RESIDENCE
5637 EAST MERCER WAY
MERCER ISLAND, WASHINGTON

G-3827

Prepared for

Mr. William C. Summers
Treehouse MI, LL.C
P.O. Box 261
Medina, Washington 98039

March 12, 2015

GEO Group Northwest, Inc.
13240 NE 20th Street, Suite 10
Bellevue, Washington 98005
Phone: (425) 649-8757 / Fax: (425) 649-8758



Geotechnical Engineers, Geologists

Grﬂup NOFthWeSt, IHCO & Environmental Scientists

March 12, 2015 G-3827

Mr. William C. Summers
MI Treehouse, LLC

P.0O. Box 261

Medina, Washington 98039

Subject: Geotechnical Engineering Study
Proposed Residence
5637 East Mercer Way
Mercer Island, Washington

Dear Mr. Summers:

GEO Group Northwest, Inc., is pleased to submit this geotechnical engineering report entitled
"Geotechnical Engineering Study, Proposed Residence, 5637 East Mercer Way, Mercer Island,
Washington.” This report presents our findings, conclusions, and recommendations from
investigation activities that we have completed at the above-subject project site for your proposed

construction of a single-family residence.

We explored subsurface soil conditions at the site by drilling two exploratory soil borings. Soils
encountered in the borings typically consisted of loose, fine sand and silty sand underlain by
medium dense to dense, unsaturated silt. Groundwater was encountered at or near the ground

surface in both of the borings.

The site soils encountered in the borings will not be suitable to directly support foundations due
to their loose and wet condition. Also, due to the presence of groundwater seepage from the
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slopes on the south part of the site, substantial excavation into the soils at the site is not
recommended, particularly in the area where wet, loose soil conditions are present.

It is our opinion that the proposed residence can be supported vertically on a system of small-
diameter steel pipe piles that are founded in the dense silty soils below the site. Lateral support
for the residence can be achieved either by using battered pipe piles or by using helical anchors.

As an alternative, we considered the use of conventional spread footings bearing on a 3-feet thick
layer of crushed rock and geotextile fabric to support the residence. Upon closer analysis,
however, we have concluded that such an approach may not adequately mitigate potential soil

settlement and soil liquefaction problems.

Our recommendations, along with other geotechnical aspects of the project, are discussed in
more detail in the text of the attached report.

We appreciate this opportunity to have been of service to you on this project. We look forward
to working with you as the project progresses. Should you have any questions regarding this
report or need additional consultation, please feel free to call us.

Sincerely,

GEO Group Northwest, Inc.

e G

William Chang, PE.
Principal

GEO Group Northwest, Inc.
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1.0

1.1

GEOTECHNICAL ENGINEERING STUDY
PROPOSED RESIDENCE
5637 EAST MERCER WAY
MERCER ISLAND, WASHINGTON

G-3827

INTRODUCTION

Project Description

GEO Group Northwest, Inc., has completed a geotechnical engineering study for the proposed
development of a single-family residence on the property at 5637 E. Mercer Way, Mercer Island,

Washington.

1.2

Scope of Investigation

The tasks we completed for this study included the following:

Year 1999:

Conducted a subsurface investigation at the site consisting of drilling two soil borings.
The borings were drilled in the approximate proposed location the proposed residence at

the time of the investigation;

Performed laboratory testing on soil samples collected from the borings, and prepared
boring logs;

Performed engineering analysis for foundation support, grading considerations, earthwork
criteria for on-site soils and imported soils, and pavement section design; and

Prepared a geotechnical report of our findings, conclusions, and recommendations.

GEO Group Northwest, Inc.
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Year 2015:

1. Performed a reconnaissance of the project site to update our knowledge of current site
conditions;

2. Reviewed and updated, where appropriate, the findings, conclusions, and
recommendations contained in our previous reports (our 1999 report and an updated 2005

report) for the project site; and

3. Prepared this new geotechnical report of our findings, conclusions, and recommendations
for the currently proposed residence for the project site.

2.0 SITE CONDITIONS

2.1  Site Description

The project site is located on the west side of the 5600 block of East Mercer Way on Mercer
Island, Washington, as shown on Plate 1 - Site Location Map. The site is bordered to the south
by a single family residence (5643 East Mercer Way). A small stream flows from west to east
across the northern part of the site. Lake Washington is located approximately 0.2 miles east of

the site.

The site consists of an irregular shaped lot that comprises about 38,700 square feet. The site
generally slopes downward toward the north and northeast toward a ravine with an east-running
stream on the north side of the site. Elevations on site range between approximately 158 feet at
stream course in the northeast corner and approximately 226 feet at the south corner which is on
a steeply rising slope (with inclinations up to approximately 75 percent). The existing conditions
and topography on the site are illustrated in Plate 2 - Site Plan.

GEO Group Northwest, Inc.
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2.2  Proposed Development

We understand the proposed residence is planned to be located on the relatively less steeply
sloped middle part of the site, as illustrated in Plate 3 - Proposed Residence Plan. Slopes in this .
area have inclinations up to approximately 28 percent. The proposed floor elevation for the
residence currently are 180 feet for the basement/garage and 190 feet for the main floor of the
residence, as illustrated in Plate 4 - Proposed Residence Section. Elevation views of the
proposed residence are presented in Plate 5A - North & South Elevations and Plate 5B - East &

West Elevations.

2.2  Geologic Overview

According to the Geologic Map of Mercer Island, Washington, by Troost, K.G. and A.P. Wisher,

published October 2006, the surficial geology in the site vicinity is mapped as consisting of
Quaternary-age Advance Outwash Sand (Qva) on the geologic map. These soils typically consist
of fine to medium grained sand with occasional silty layers. These soils typically are underiain
with a relatively impermeable silt unit, referred to as Lawton Clay on the geologic map. The map
also indicates that landslide deposits are located on and in the immediate vicinity of the site.

Groundwater typically accumulates in the lower portion of the outwash sand unit where it is
underlain by the impermeable silt. This water then forms springs and seeps on slopes where the
contact between the units is exposed. Under these conditions, the sand soils commonly are

susceptible to instability such as landslides or earthflows.
3.0 SITE INVESTIGATION

3.1 1999 Subsurface Investigation

A GEO Group Northwest geologist supervised the drilling of two exploratory soil borings (B-1
and B-2) on August 10, 1999. The borings were completed by using a manually portable drilling
rig and were located in the middle portion of the site, as indicated in Plate 2 - Site Plan. The

GEO Group Northwest, Inc.
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boring locations were estimated by using a roll tape and by visual reference to existing site
features noted on the topographic survey that was provided to us.

Soils encountered in the borings typically consisted of a surficial layer of soft, wet, mucky fine
silty sand topsoil. The topsoil was underlain with loose to medium dense, wet, fine grained, silty
sand and sand. These soils were found to a depth of approximately 14 feet (equivalent to
approximate elevation 173 feet in boring B-1 and approximately 20 feet (equivalent to
approximately elevation 156 feet) in boring B-2. These soils were underlain with medium dense,
damp to moist silt with occasional lenses of silty fine sand to the bottom depths of both borings.
Logs of the soil borings are provided in Attachment 1 to this report.

Groundwater seepage was observed at the surface during our explorations at the site. Saturated
soils were present approximately from ground surface to the bottom of boring B-1 at 15 feet
deep, and heaving action of the wet sand into the borehole prevented further drilling of the
boring. Saturated soils were encountered in boring B-2 from near ground surface to
approximately 20 feet deep, but the heaving action of the wet sand was able to be mitigated.

During our activities, we also observed the presence of groundwater seepage at the base of the
steep slope in the south part of the site (from southwest to southeast of the location of

boring B-1).
3.2 2015 Site Reconnaissance

On March 9, 2015, we performed a reconnaissance of the site to update our knowledge of the site
conditions. We observed that the site appears to have not been substantially modified since the
time of our 1999 investigation activities. We observed that the ground surface conditions were
similar to those we had found during the previous investigation, with presence of soft, wet,
mucky sand on the middle part of the site below the base of the steep slope. We did not observe
evidence of landslides on the site since the time of our previous investigation activities, such as

exposed scarps, or apparent freshly exposed soils.

GEO Group Northwest, Inc.
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4.0 SEISMICITY

4.1  Puget Sound Seismic History

The project site is located within the Seattle metropolitan area. The greater Puget Sound region
historically has experienced a number of small to moderate earthquakes and occasional strong
shocks. Historical records for the region indicate that the Olympia earthquake of April 13, 1949,
with a Richter magnitude of 7.1, produced ground-shaking of intensity VII on the Modified
Mercalli Scale near its epicenter. The Seattle-Tacoma earthquake of April 29, 1965, had a
Richter magnitude of 6.5 and produced a ground-shaking of intensity IV to VI near its
epicenter. The most recent significant event, the Nisqually earthquake of February 28, 2001,
with a Richter magnitude of 6.8, also produced ground shaking with intensities up to VIII. This
level of ground-shaking is estimated to be the maximum that has occurred in the region during
the approximately 160 years of the historic record.

4.2  Site Seismic Design Classification

Per the procedures specified in Section 1615 of the 2012 International Building Code (IBC), we
conclude that the project site should be assigned a seismic design classification of Site Class F
due to the presence of up to approximately 20 feet of potentially liquefiable soils (as discussed
below in Section 4.3 - Liquefaction Assessment). However, the soils below a depth of
approximately 20 feet are very dense and are suitable for assigning Site Class C (Very Dense Soil
profile) to the proposed development of the site if the structures are fully supported on the

deeper, very dense soils.

4.3 Lﬁquefaction Assessment

Liquefaction is a phenomenon where loose granular materials below the water table temporarily
behave as a liquid due to strong shaking or vibrations, such as earthquakes. Clean, loose and
saturated granular materials are the soil types susceptible to liquefaction phenomena.

During our site investigation, subsurface soil consisted of wet, very loose to medium dense fine
sand, silty fine sand, and silt. Water saturated loose sandy soils were encountered from ground

GEO Group Northwest, Inc.
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surface to approximately 15 to 20 feet in the borings. Therefore, it is our opinion that the
shallow subsurface sandy soils at the site are susceptible to liquefaction, based on the observed
soil types, densities, and moisture contents. Soils at depths below approximately 20 feet are not
likely to be susceptible to liquefaction, because these soils consist primarily of unsaturated silt,
based on the information obtained during our investigation.

50 CONCLUSIONS AND RECOMMENDATIONS

5.1 General

Based on the findings from our site investigation activities, it is our opinion that the site can be
developed with a single-family residence. However, due to the presence of wet, loose sandy soils
at the site and the presence of steep slopes exhibiting groundwater seepage at the site, we
recommend that the residence be supported on a deep foundation system comprised o small-
diameter steel pipe piles and possibly helical soil anchors that are driven into the dense
underlying soils and are connected to a system of grade beams.

We also recommend that the proposed residence be designed such that the least possible amount
of disturbance is made to the site soils on the steep slope area and below the steep slope area
where wet, loose sands are present. For this reason, we recommend that site grading be
minimized to only the amount that is necessary to achieve construction access and to construct
the improvements (including the driveway) consistent with permit requirements. The residence
could be built essentially at-grade or on an above-grade pile-supported deck, for example.
Excavations in areas where wet, soft soils are present will need to be gently sloped or supported,
and accumulation of groundwater seepage in such excavations is likely and will need to be

mitigated.

Our recommendations regarding geotechnical aspects of the proposed development are presented
in the following sections of this report. These subjects include site preparation and earthwork,

building support, site drainage, and pavements.

GEO Group Northwest, Inc.
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5.2  Grading and Earthwork

Site Preparation

Disturbance to the site soils should be kept to a minimum, and no disturbance should occur
within 25 feet of the stream in the north part of the site. Erosion control measures should be
implemented around areas disturbed by construction activity to prevent sediment-laden surface

runoff from being discharged off-site.

To provide equipment access to the site and to the building area, we recommend that a temporary
entrance pad be used to bridge over the soft soils at the site and also provide drainage to the
subgrade. To prepare working pad, the surface soils should be excavated to a depth of at least
two feet below existing grade. A layer of woven geotextile filter fabric, such as Mirafi 600X or
equivalent, should be placed over the subgrade prior to placing the quarry spalls, to provide
separation of materials and pad reinforcement.

Site Work During Wet Weather

We understand that earthwork at the project site may be subject to a seasonal moratorium, per
City of Mercer Island development regulations. Under these circumstances, earthwork at the site
should not performed during the period from October 1 to March 31, and the site should be
stabilized against potential development-related earth movement, erosion, or off-site
sedimentation before the start of the moratorium period.

Temporary Erosion and Sediment Control

Implementing and maintaining effective temporary erosion and sediment control measures
should be performed by the contractor during construction. Clearing and grading should be
limited to areas where construction will occur, to the extent possible. Temporary erosion control
should be installed downhill from areas disturbed by construction activity to prevent sediment-
laden runoff from being discharged off site. We recommend that sediment traps, filter fabric
fences, check dams, straw mulch, hay bales, stabilized construction entrances, wash pads, and
other appropriate erosion control devices be used to provide temporary sediment and erosion

control.
GEO Group Northwest, Inc.
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Temporary Excavation and Slopes

Under no circumstances should temporary excavation slopes be greater than the limits specified
in local, state and federal government safety regulations. Temporary cuts greater than four feet in
height should be sloped at an inclination no steeper than 2.5H:1V (Horizontal: Vertical) in
medium dense to dense unsaturated soils, and no steeper than 1H:1V in the stiff unsaturated silt
soils, unless specifically reviewed and approved by the geotechnical engineer. Excavations into
saturated soils should be avoided where possible, because engineered support of such cuts (such
as with shoring) will probably be required. Permanent cut and fill slopes at the site should be

inclined no steeper than 2.5H:1V in non-saturated, competent soils.

We recommend that temporary and permanent cuts in the soils on or in proximity to the steep
slope on the southern part of the site be avoided where possible (and not extend into saturated
soils where they are necessary), due to the loose and wet soil conditions in this area.

Surface runoff should not be allowed to flow uncontrolled over the top of slopes into the
excavated area. During wet weather, exposed cut slopes should be covered with plastic sheeting
during construction to minimize erosion. We recommend that a GEO Group Northwest, Inc.,
representative be on site during excavation of cut slopes to evaluate slope stability, due to the
anticipated presence of groundwater seepage and loose soil conditions.

tructural Fill

All structural fill material used to achieve design site elevations below the building area and
below non-structurally supported sidewalks, driveways, and patios, should meet the requirements
for structural fill. During wet weather conditions, material to be used as structural fill should

have the following specifications:

1. Be free draining, granular material containing no more than five (5) percent fines (silt and
clay-size particles passing the No. 200 mesh sieve);
2. Be free of organic material and other deleterious substances;

3. Have a maximum size of three (3) inches in diameter.

GEO Group Northwest, Inc.
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The fill material should be placed at or near the optimum moisture content. The optimum
moisture content is the water content in soil that enables the soil to be compacted to the highest

dry density for a given compaction effort.

We anticipate that the on-site material will be unsuitable in its existing condition for use as
structural fill, due to its high moisture content and the presence of silt and organics in much of
the material. During dry weather, however, any compactable non-organic soil may be used as
structural fill, provided the material is near its optimum moisture content for compaction
purposes. It should be noted that an imported granular fill material may provide more uniformity
and be easier to compact to structural fill specifications.

If the on-site soils are to be used as engineered structural fill, it will be necessary to segregate the
topsoil and any other organic- or debris from the soil. Also, the soil will need to be moisture
conditioned to bring it near to its optimum moisture content for compaction. Once it is suitably
prepared, the soil will then need to be protected from weather and from contamination with

unsuitable materials until it is used.

Structural fill should be placed in thin horizontal lifts not exceeding 10 inches in loose thickness.
In areas having slopes greater than 15 percent, horizontal benches should be cut to competent
native soil before the fill is placed, in order to prevent possible later lateral movement. Structural
fill under building areas (including foundation and slab areas), should be compacted to at least 95
percent of the maximum density, as determined by ASTM Test Designation D-1557-91
(Modified Proctor). Structural fill under pavements should be compacted to at least S0 percent of
the maximuin density, except for the top one foot which should be compacted to at least 95
percent. We recommend that GEO Group Northwest, Inc., be retained to evaluate the suitability
of structural fill material and to monitor the compaction work during construction for quality

assurance of the earthwork.

5.3 Building Support

Based on the results from our investigation activities, it is our opinion that the proposed
residence should be supported on a deep foundation system that is founded in the dense silty soils
that were encountered in the borings completed for this study. Such a foundation system can
consist of small-diameter steel pipe piles and possibly helical anchors to support a system of

GEO Group Northwest, Inc.
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structural grade beams. The pipe piles can provide vertical support to the residence; lateral
support to the residence can be provided either by battered pipe piles or by helical anchors.

Small-Diameter Pipe Pi

Pipe piles are typically are installed by driving them with a jackhammer or other pneumatic-type
hammer to a condition where the resistance of the soils encountered essentially terminate the
advance of the piles (this condition is called “refusal”). The depth at which refusal is achieved is
dependent upon 1) the type of pipe and hammer that are used, 2) the characteristics of the
subsurface soil, and 3) the allowable load-bearing capacity to be provided by the pile.

We estimate that refusal depths for the piles will be in the range of about 25 to 30 feet. These
estimated depths are based on the anticipation that substantial thicknesses of very stiff to hard silt
soils or dense sand soils are present below depths of about 20 feet at the site. Due to the shallow
groundwater conditions at the site, we recommend that galvanized pipe be used for the piles.

The following available driving hammers, pipe sizes, allowable bearing capacities, and
installation refusal criteria are recommended for supporting the residence:

Allowable )

Schedule 80
3 inch Schedule 40 650 pound TB225** 12 sec/inch 6 tons
3 inch Schedule 40 850 pound TB325*%* 10 sec/inch 6 tons E

4 inch Schedule 40 1100 pound TB425** 10 sec/inch 10 tons

Schedule 40 h ound | TB425** | 20 sec/inch 15 tons E

E 4 inch Schedule 40 850 pound TB325%* 16 sec/inch 10 tons

** = Teledyne pneumatic hammer model number, or equivalent

GEO Group Northwest, Inc.
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anchor shaft. Lateral loads can be resisted by installing additional helical anchors either
perpendicular to the slope face or at an inclination of 30 degrees from vertical.

The ultimate capacity for helical anchors should be determined and verified in the field by a
geotechnical engineer based on the installation torque that is achieved during installation. For
Chance helical anchors, the ultimate capacity can be determined by the following empirical

relationship:
QULT=Kt*T

where Kt is the empirical factor (= 10 ft-1 for square shaft anchors); and T is the installation

torque.

The allowable capacity of the Chance helical anchor may also be developed when sufficient
torque is recorded during installation. For example, based on the empirical correlation developed
by the A. B. Chance Company, an installation torque of 4,000 ft-lbs roughly correlates to an
ultimate capacity of 20 tons. Thus, the allowable capacity for the installed anchor with a factor
of safety of 2 with respect to its ultimate capacity is approximately 10 tons.

Based on the soil conditions encountered in the borings, we anticipate that the anchors may need
to extend a minimum distance of about 15 feet into the underlying soils below the residence in
order to attain acceptable load capacity. The allowable capacity of 5 tons for the anchors is based
on a factor of safety of 2.0 with respect to the ultimate tensile capacities, developed behind a 15
feet long no-load zone for the anchors.

The performance of helical anchors is dependent on the method and to what bearing stratum the
anchors are installed. Since a completed anchor in the ground cannot be observed, it is critical
that judgment and experience be used as a basis for determining the acceptability of an anchor.
Therefore, we recommend that GEO Group Northwest, Inc., be retained to monitor the anchor

installation operations, collect and interpret installation data, and verify acceptable loading
capacity for the anchor has been attained.

5.4 Building Floors

We recommend that building floors be structurally supported and connected to the foundation

system.
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5.5 Conventional Concrete Basement and Retaining Walls

GEO Group Northwest, Inc., anticipates that the proposed residence may have a daylight
basement level, based on the preliminary plans we have seen for the proposed residence.
Therefore, our recommendations regarding conventional concrete basement and retaining walls
are provided below for your information. The following recommendations apply to walls that
retain fully drained soils. If basement or retaining walls will be retaining saturated soils, then we

should be consulted to provide applicable design parameters.

Conventional concrete retaining walls that are free to rotate on top should be designed for an
active soil pressure. Permanent retaining walls that are restrained horizontally at the top (such as
basement walls) are considered unyielding and should be designed for a lateral soil pressure
under the at-rest condition. The walls should be supported on dense, native soils or structural
fill. Soil parameters for the wall design are as follows:

Active Earth Pressure
35 pcf, equivalent fluid pressure, for level ground behind the wall;

50 pcf, equivalent fluid pressure, for 2H:1V backslope behind the wall

At-Rest Earth Pressure
45 pcf, equivalent fluid pressure, for level ground behind the wall;

60 pcf, equivalent fluid pressure, for 2ZH:1V backslope behind the wall

Passive eSSUre
350 pcf, equivalent fluid pressure, for medium dense to dense soil and structural fill.

Base Friction
0.35 for undisturbed, dense soil or structural fill.

Surcharge loads imposed on walls by traffic (including construction vehicles), nearby structures,
or other conditions, should be added to the active and at-rest earth pressures stated above. Also,
downward sloping ground in front of walls should be considered with regard to potentially
reducing the value of the allowable passive earth pressure stated above.

GEO Group Northwest, Inc.
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constructed over the upper layer of geotextile. The pavement section can consist of at least 6
inches of base course overlain with at least 2 inches of asphalt.

6.0 LIMITATIONS

This report has been prepared for the specific application to the proposed development of the site
decsribed herein, and for the exclusive use of Mr. William C. Summers of MI Treehouse, LLC,
and his authorized representatives or agents. We recommend that this report be included in its
entirety in the project contract documents for reference during construction.

Our findings and recommendations stated herein are based on field observations, our experience
and judgment. The recommendations are our professional opinion derived in a manner
consistent with the level of care and skill ordinarily exercised by other members of the profession
currently practicing under similar conditions in this area and within the budget constraint. No
warranty is expressed or implied. In the event the soil condition vary during site work, GEO
Group Northwest, Inc. should be notified and the above recommendation should be re-evaluated.

7.0 ADDITIONAL SERVICES

We recommend that GEO Group Northwest Inc. be retained to perform a general review of the
final design and specifications of the proposed development to verify that the earthwork,
foundation, drainage, pavement, and other geotechnical recommendations are properly
interpreted and incorporated into the design and construction documents and are appropriate for

the finalized layout of the proposed development.

We also recommend that GEO Group Northwest Inc. be retained to provide monitoring and
testing services for geotechnically-related work during construction. A GEO Group Northwest,
Inc., representative should observe geotechnically-related construction work for compliance with
the geotechnical recommendations in this report, and should be available to discuss and
recommend design changes, if needed, in the event substance conditions differ from those

anticipated prior to the start of construction.

GEO Group Northwest, Inc.
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Respectfully Submitted,

GEO Group Northwest, Inc.

Keith Johnson | KEITHA. JOHNSO:/ | William Chang, PE
Geologist Principal
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RETAINING

WASHED DRAIN ROCK
Bedded entirely around the

drain line

NOTES:

WALL
= s © o 5
° . o ) /DIMINAGE MAT
o " ° 0 e) The mat should extend
() n into the drain rock;
WALL BACKFILL NG 0 “H -|  recommended where
Refer to geotechnical report = . backfilled wall height
for specific recommendations \\\ e ° o o ° o exceeds 4 feet
/’./? o 0 a ;-
GEOTEXTILE FILTER FABRIC i
Nonwoven (Mirafi 140 NL, or equivalent), L.
wrapped around the drain rock .
FOOTING

DRAIN LINE

Minimum 4-inch diameter, rigid PVC
perforated pipe; lay pipe to have
sufficient gradient toward discharge

NOT TO SCALE

1.) Do not replace rigid PV C pipe with flexible corrugated plastic pipe.

2.) Perforated PVC pipe should be tight jointed and laid with perforations oriented downward. The
pipe should be gently sloped to provide flow toward the tightline or discharge location.

3.) Do not connect other drain lines into the footing drain system.

4.) Backfill should meet structural fill specifications if it will support driveways, sidewalks, patios, or
other structures. Refer to the geotechnical engineering report for structural fill recommendations.

Geotechnical Engineers, Geologists, &
Environmental Scientists

TYPICAL BASEMENT AND RETAINING
WALL BACKFILL AND DRAINAGE
PROPOSED RESIDENCE
5637 E. MERCER WAY
MERCER ISLAND, WASHINGTON

DATE 3/11/2015 MADE

I SCALE NONE

Kd
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SOIL CLASSIFICATION & PENETRATION TEST DATA EXPLANATION

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
MAJOR DIVISION i TYPICAL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
_ i WELL GRADED GRAVELS, GRAVEL-SAND Cu = (D8O / D10} greater than 4
mC:ﬂ" MITURE, LITTLE OR NO FINES CONTENT Cc=(D30)" / (D10 * DBO) betwean 1 end 3
veLe OF FINES BELOW :
GRAVELS | (tleorno gp | POORLY GRADED GRAVELS, AND GRAVEL-SAND 5% CLEAN GRAVELS NOT MEETING ABOVE
{More Than Half fines) MIDXTURES LITTLE OR NO FINES REQUIREMENTS
COARSE-
GRANED sOg | Coarse Fractien s GM: ATTERBERG
Larger LIMITS BELOW A" LINE.
Sieve) ETY GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES o Plicd .
GRAVELS OF FINES EXCEEDS
{with some ac CLAYEY GRAVELS, GRAVEL-SAND-CLAY 12% GC: ATTERBERG LIMITS ABOVE "A" LINE,
fines) MIXTURES or P.l. MORE THAN 7
WELL GRADED SANDS, GRAVELLY SANDS, Cu = (D89 / D10) greater than 8
BANDS CLEAN w LITTLE OA NO FINES CONTENT Ce= (Da0)* / (D10 * D60) betwsen 1 and 3
— sAee OF FINES BELOW
mmb (iittle or no - POORLY GRADED SANDS, GRAVELLY SANDS, 5% CLEAN SANDS NOT MEETING ABOVE
Hors Then Hayf | Coanse fines) LITTLE OA NO FINES REQUIREMENTS
wamw Smalfer Than No.
Than No. 200 4 Siove)
Sieve DeRTY su SILTY SANDS, SAND-SILT MIXTURES Aﬂmﬁapmmﬂﬂ;rm
SANDS CONTENT OF FINES ’
(with Pasa ATTERBERG LIMITS ABOVE "A" LINE
S0m8 o
o sc CLAYEY SANDS, SAND-CLAY MIXTURES with Pl MORE THAN 7
. Liquid Limit ”l INORGANIC SILTS, ROCK FLOUR, SANDY SILTS g
(Bslow A-Line on < 50% OF SLIGHT PLASTICITY i | L I e
Ptasticity Char, PLASTICITY CHART ,‘
FINE-GRAMED |  Negligible | yipug | imat - INORGANIC SILTS, MICACEOUS OR 50 | FOR SOIL PASSING " r
pmign Organics) >50% DIATOMACEQUS, FINE SANDY OR BILTY SOIL NO.40 SIEVE 4 /
INORGANIC GLAYS OF LOW PLASTICTY, | & 4o Akl Ak
CLATS UguadUmit | o GRAVELLY, SANDY, OR SILTY CLAYS, CLEAN § N4 \
(Above Alinaon | <50% CLAYS 4
Piasticty Chart, £ 5 ¢ ALine
Negligible Liquid Limit INORGANIC CLAYS OF HIGH PLASTICITY, FAT g ’
Orpanics) > 80% o CLAYS #
frss e st Lani ORGANIC SILTS AND ORGANIC SLTY CLAYS OF Sm ’ *=l-/4L M or OH
Weight Larger Liquid Limn# or
Than Ne.200 | ORGAMCELTS | —_ . oL LOW PLASTICITY 72 |
Zoach &CLAYS 10 - :
{Balow A-Line an 7 - qroL
Piastichy Chart) | LlauidLimit | o, ORGANIC CLAYS OF HIGH PLASTICTTY 7T
>50% ] + + +
0 10 20 30 40 60 80 70 80 90 100
HIGHLY ORGAMIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS LIQUID LIMIT (%)
SOi PARTICLE SZE i GENERAL GUIDANCE FOR ENGINEERING PROPERTIES OF SOILS, BASED ON STANDARD
; = PENETRATION TEST, DA
1.5, STANDARD SIEVE i oG inars
ERACTION Passing Retained i BANDY 508.8 SILTY & CLAYEY Sou e
|
Sl Skze |
Sleve Sleve ) Unconfined
{mm) {rmam} Blow Counts Relative Friction Angle : Biow Counts
N Densty, % &, dogreas Dagcdpion N Strangih (u, | Description
SLTICLAY | #200 | 0075 ol
w i 0-4 0-18 Very Loose <2 <025 Very soft
FINE #30 | 0425 #200 0078 4-10 15-35 28-30 Loose 2-4 025-0.50 Solt
MEDRIM #10 2.00 #40 0428 i 10-30 3B-65 28-35 Mockum Dense 4-8 050-1.00 | Medum Stff
COARSE F 475 #10 2.00 | 30-50 65-85 35-42 Denss B-18 1.00-2.00 st
GRAVEL { >50 85- 100 368-48 Very Denss 15-30 2.00-4.00 Very Siifi
vy {
FINE 0.75" 19 4 47 | >30 >4.00 Hard
COARSE E 78 075 19
s bl e Group Northwest, Inc.
= Group west, Ii
i o - Geotechrical Engineers, Gealogists, &
BOC Environmentai Scientists
>78mm .
FRAGUENTS 13240 NE 20th Street, Suits 10 Believus, WA 98005
Phone (425) 640-8757 Fax (425) 649-6758
ROCK 0.7 cubic meter in volume e = PLATE Al




BORING NO. B-I Page 1 of 1
Logged By: KJ Date Drilled: 8/10/1999 Surface Elev. 187 feet +/-
Sample Blow Water
Depth Uscs Description amp Count per | Content Other Tests &
6-inches % Comments
ft. Code Type | No.
4 [y Cognte ksl ey ol W Bl i none [ [s] & | s
- SILTY SAND, very loose, wet, fine grained sand, 20-25% fines, -
- SM | trace black organics, occasional gray lenses, brown. I 2 112" 1 270
= S aner oot o o (N=1)
5 e
SP- | SAND, loose, wet, 10% fines, fine grained, mottled gray and | 53 123 28.0
7 SM | brown. (N=5)
. SP- | A5 above, medium dense, 5-10% fines. 84 5,6,6 292
i SM (N=12)
10
SP- | As above, 2.5 feet of sand heave into hole, l S5 569 279
1 SM (N=15)
2 e
sy | SILTY SAND, medium dense to den;e, moist to wet, 20% fines, I S6 9,15, 258  |* = Blow counts may
] very fine to fine grained sand, brownish gray. { [3;2 ,3213*) be affected by sand
4 |heave.
20 1 Bottom of boring: 17 feet.
= Drilling Method: Hollow-stem auger O to 17 feet.
i Sampling Method: 2-inch-O.D. standard penetration sampler
driven using a 140 Ib. hammer with a 30-inch drop.
2 Groundwater encountered near ground surface during drilling.
5 ] Boring backfilled with bentonite chips.
30 ]
35 ]
"
LEGEND: T 27 OD. Split-Spoon Sampler GROUNDWATER seal
T 3" O.D. Shelby-Tube Sampler OBSERVATION WELL: measured water level
JL 3" 0.D. California Sampler well tip (sereen)
e BORING LOG
@ Group Northwest, Inc. PROPOSED RESIDENCE
— — 5637 E. MERCER WAY

Fo M o Geologists, &

MERCER ISLAND, WASHINGTON

Enviroamental Sciestists

JOB NO. G-3827

DATE

3/1172015 PLATE A2




T e SE S S S =)
BORING NO. B-2 Page 1 of |
Logged By: KJ Date Drilled: 8/10/1999 Surface Elev. 176 feet +/-
! Blow Water
Depth Uscs Description Saple Countper | Content Other Tests &
6-inches % Comments
ft Code Type | No.
b oL Very soft, moist, black, organic topsoil and red decomposed I 118" Poor recovery.
wood, poor sample recovery. (N=0)
1 [ 'sp- [ SAND, loose, wet, fine to medium grained, 10-15% fines, rust. I R
| SM | colored oxide staining, some black organics, brown. (N=4) o
5 o—
SP- | As above, loose. l s2 435 2136
7 SM (N=8)
- SP- | As above, medium dense, trace coarse sand. I s3 479 214
- SM (N=16)
10
SP | As above, loose, 5% fines, fine grained, grayish brown. [ 54 444 274
4 (N=8)
L [
SM | SILTY SAND, loose, wet, fine to medium grained sand, 20-25% l S5 323 23.8
E fines, trace small wood chips, rare coarse sand, trace reddish (N=5)
o oxide staining, dark gray.
20 -: ----- o e e e e -
ML | SILT, stiff, damp to moist, trace fine sand, contains wet sand I 56 511,12 306
7 lenses, dark gray. (N=23)
35 T
ML | As above, occasionally laminated (some brown laminae and | 57 5.0.10 28.1
E organics, some wet sand lenses. (N=19)
) Bottom of boring: 27 feet.
30 | Drilling Method: Hollow-stem auger 0 to 27 feet.
- Sampling Method: 2-inch-O.D. standard penetration sampler
- driven using a 140 Ib. hammer with a 30-inch drop.
B Groundwater encountered near ground surface during drilling.
B Boring backfilled with bentonite chips.
H 35
w
LEGEND: T 2°0.D.Split-Spoon Sampler GROUNDWATER seal
T 3" O.D. Shelby-Tube Sampler OBSERVATION WELL: measured water level
I 3" op. Califomia Sampler well tip (screen)
— BORING LOG
Group Northwest, Inc. PROPOSED RESIDENCE
e o 5637 E. MERCER WAY
Geotechnlcal Enginee
- ey, MERCER ISLAND, WASHINGTON
JOB NO. G-3827 DATE  3/11/2015 PLATE A3




