% OBAL Cobalt Geosciences, LLC

\ P.O. Box 82243
a| GEOSCIENCES Kenmore, Washington 98028

August 19, 2020

Kyle DeHaven
3206 74t Place SE
Mercer Island, Washington

RE: Limited Geotechnical Evaluation
Foundation Mitigation
3206 74th Place SE
Mercer Island, Washington

In accordance with your authorization, Cobalt Geosciences, LLC has prepared this letter to
discuss the results of our limited geotechnical evaluation at the above-referenced location.
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The site is located at 3206 74th Place SE in Mercer Island, Washington. The site consists of one
irregularly shaped parcel (No. 1300302288) with a total area of about 13,200 square feet.

The central portion of the property is developed with a single-family residence with east-facing
daylight basement, and driveway. There are local rockery walls along the uphill side of the
driveway and a variable height modular block wall approximately 20 feet east of the residence.
The area between the modular wall and residence is a level bench. All walls are 2 to 6 feet in
height.

The remainder of the property is vegetated with grasses, bushes, and trees. The site slopes gently
and locally moderately downward from west to east at magnitudes of 5 to 40 percent and relief of
about 30 feet. There are localized steep slope areas in the northeast portion of the property,
extending off site onto adjacent downslope properties. The slope is well vegetated with trees and
understory.

The site is bordered to the north and east by undeveloped land/right-of-way (trail), to the south
by a residence, and to the west by 74th Place SE.

We understand that some foundation settlement has occurred in the northeast and eastern
portions of the residence (up to 2 inches approximately). The settlement likely occurred just
following construction and may be ongoing based on anecdotal information. These portions of
the building are supported on smaller isolated and perimeter footings that appear to be supported
on fill (based on visual evidence).

The project includes installation of helical anchors or driven piers along with steel connections
below the affected portions of the residence. Anchors are anticipated to be driven to refusal below
foundation elements and lifting will be performed as allowed by the structure.
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The site lies within the Puget Lowland. The lowland is part of a regional north-south trending

trough that extends from southwestern British Columbia to near Eugene, Oregon. North of
Olympia, Washington, this lowland is glacially carved, with a depositional and erosional history
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including at least four separate glacial advances/retreats. The Puget Lowland is bounded to the
west by the Olympic Mountains and to the east by the Cascade Range. The lowland is filled with
glacial and non-glacial sediments consisting of interbedded gravel, sand, silt, till, and peat lenses.

The Geologic Map of Washington — Northwest Quadrant, indicates that the site is underlain by
Vashon Glacial Till.

Vashon Glacial Till consists of relatively dense mixtures of silt, sand, gravel, and cobbles. These
soils are nearly impermeable and underlain by outwash and at depth by older glacial and non-
glacial areas.
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As part of our evaluation, we excavated one hand boring to 8 feet below grade. The hand boring
encountered approximately 6 inches of topsoil and vegetation underlain by approximately 3.5 feet
of loose, silty-fine to fine grained sand trace gravel and organics (Fill?). This layer was underlain
by medium dense, layered poorly graded sand and silty-sand with gravel, which continued to the
termination depth of the hand boring. Groundwater was not encountered in the hand boring.

Based on our observations and review of nearby explorations, the site is underlain by areas of fill
and at depth by glacially consolidated soil materials. Not all areas are consistent with glacial till
or outwash, and this site location may be near the contacts of several older units. In any case, the
subsurface soils below fill and weathered materials generally become medium dense to dense and
are suitable to support new piers/foundation systems.
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Most critical area ordinances designate slopes with magnitudes greater than about 40 percent and
vertical relief of at least 10 feet as potentially geologically hazardous (steep slope/landslide
hazards).

The site and adjacent areas contain slopes with magnitudes of up to 40 percent locally with
topographic relief of 10 to 20 feet (steeper areas).

Overall, the site appears stable at this time with no evidence of severe erosion or landslide
activity. The proposed foundation mitigation work will require minimal excavation work located
at least 15 feet from the top of any steeper slope areas.
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It is our opinion that there is minimal risk of erosion or soil movements related to the foundation
mitigation provided the work takes place according to our recommendations and with periodic
geotechnical oversight.

The proposed construction will not increase the potential for soil movement on the property or
adjacent areas and the risk of damage to the property and adjacent properties due to soil
instability will be minimal.

In accordance with MICC 19.07.060.D2, it is our opinion that the project has been designed so
that alteration does not pose a threat to the public health, safety and welfare of the property and
adjacent areas.
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Based on our observations, it appears likely that the observed settlement is a result of inadequate
compaction of fill placed below the northeast portion of the residence. This part of the property
appears to be underlain by several feet of fill. A contributing factor appears to be the type of
foundation system utilized to support the residence. The glacially consolidated soils that underlie
the fill are typically medium dense within 10 feet of the ground surface and is suitable for support
of new foundation support elements.

The proposed mitigation utilizing helical anchors or driven piers attached to the foundation
system with mechanical connections are suitable to mitigate/reduce ongoing soil settlement.
Based on our observations, we anticipate that foundation support elements may extend 15 to 25
feet below existing foundation elements with an average depth of 20 feet. Due to likely variations
in the underlying geologic contacts, variability in embedment levels should be expected.

The site and adjacent properties contain steep slope areas based on magnitude. These areas are
stable at this time. The proposed mitigation will require minimal excavation work. The proposed
work will not adversely affect any mapped geologic hazards in this area.
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Helical Piers® may be used to support the existing single-family residence. The Helical Piers®
could be installed using portable rotary tools, truck mounted rotary tools, backhoe mounted
rotary tools, caisson drills, or skid-steer loaders. It is important that the torque output, rotational
speed, down pressure capability, and angle control of the installation equipment is compatible
with the required foundation system. The pile installation equipment should have adequate
torque capacity to prevent refusal conditions at relatively shallower depths that are well above
recommended bearing depths or layers.

A Helical Pier® consists of an anchor (lead section) with 1, 2, 3 or more helical flights on a shatft.
The number and diameter of the helices on the anchor are dependent on the soil characteristics of
the site and the design loads to be applied to the pier. Based on these parameters the anchor helix
configuration is chosen to best fit the site conditions.

As the anchor is advanced into the soil extension sections (shaft) are placed on the lead section.
The shaft configuration is based on the design loads and anticipated installation torque.

The static compression load capacity of a Helical Pier® is the sum of all individual helix
capacities below liquefiable soils and in bearing layer. Individual helix static compression
capacity is the result of the projected area of the helix, and its bearing pressure.

It is recommended that the piers penetrate into relatively dense native soils a minimum of 7 feet,
or until refusal whichever is shallower. The bearing layer will be at variable depths below the
existing ground surface due to previously natural slope conditions (anticipated to be 15 to 25 feet).
Increased capacity can be obtained with increased penetration, and additional helical flights on
the lead section.

Helical Pier® installation should be monitored to verify installation torque, and proper
embedment into the presumed bearing layer. The Helical Pier® lengths may need to be modified
during construction if it is determined that the depth to the bearing layer varies. Helical Pier®
anchors are well suited to field adjustments as length can be varied by merely adding or deleting
extension sections (shafts) during installation.
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Monitoring installation torque in the field is used to estimate the anchor compression capacity,
and also as a quality control during anchor installation, provided that the anchor is bearing in
dense or hard soils. Dependent on the pile size and the equipment used to install the anchors, an
empirical factor is multiplied by the average torque over the final 3 feet of installation to estimate
ultimate capacity.

Allowable Helical Pier Compression Capacity Pa may be estimated from the following equation
provided that the pier is in the recommended bearing soils:

Pa = Kt x T/FoS,

Where T is the applied torque, Kt is the empirical ratio factor. The following industry standards
apply to shafts with blades spaced along the shaft at 2.5 to 3.5 times the average blade diameter
on-center and meeting the manufacturer’s specifications.

1.5" and 1.75" Square Shafts - Kt=9ft1
2.875" O.D. Round Shafts - Kt=9ft1
3.0" 0.D. Round Shafts - Kt=8ft1
3.5" O.D. Round Shafts - Kt=7ft1

Proof testing of at least twenty percent of the helical piers in six (6) equal increments up to 150
percent of the design load, if required by the permitting authority. We can be available to monitor
the testing. Each load increment up to the 150 percent of design load should be held for five (5)
minutes and the vertical strain monitored. If the total strain between 1 and 5 minutes is less than
0.04 inches, the helical pier may be considered acceptable. If the recorded strain exceeds 0.04
inches, the helical pier should either be deepened and retested or abandoned and a new helical
pier shall be installed and tested.
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We understand that 2-7/8 inch piles may be used to support portions of the structure. These piles
will be advanced using a double-cylinder hydraulic system. Based on similar projects, we
anticipate a pile service load of 10 kips each, although the working and ultimate capacities are
typically much higher.

Piles should be advanced until working pressures are achieved that provide the specific minimum
capacities with a factor of safety of at least 2. Work will be halted if the structure experiences
uplift flexure. The working pressure for a 3.5 inch cylinder bore is 2,500 pounds per square inch
(psi), and 2,000 psi for a 4 inch diameter cylinder bore.

The required pile length in order to develop the recommended pile capacity is expected to vary
depending on the depth of dense to very dense soils below the residence. We estimate pile lengths
of 15 to 25 feet below foundation grades, with a likely average of about 20 feet.

It is not typically feasible to perform load tests on piers driven using the weight of the structure
(resistance piers). In this case, it is most important to drive the piers to refusal and required
pressures.

A representative of the geotechnical engineer should provide full time observation of pile
installation and testing to verify the driving refusal criteria if required by the permitting authority.

www.cobaltgeo.com (206) 331-1097




August 19, 2020
Page 5 of 5
Limited Geotechnical Evaluation

O+/7*$h

The information presented herein is based upon professional interpretation utilizing standard
practices and a degree of conservatism deemed proper for this project. We emphasize that this
report is valid for this project as outlined above and for the current site conditions and should not
be used for any other site.

Sincerely,

Cobalt Geosciences, LLC

8/19/2020
Phil Haberman, PE, LG, LEG
Principal

Figure 1; Site Plan
Hand Boring Log
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