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1.  INTRODUCTION 

This preliminary report presents the results of our geotechnical engineering services for the proposed 
residential development located at 32235 56th Avenue South in Auburn, Washington (King County 
Parcel #’s:  9262800140, 9262800136, and 9262800166).  See the figure entitled “Vicinity Map” located 
on page A-1 of the appendix. 

 
 

2.  PROJECT DESCRIPTION 

It is our understanding that the proposed residential development will consist of twenty-five, new, single 
family residences and new detention pond is proposed for the site.  The site is to be divided into twenty-
five (25) parcels with each parcel ranging in size of approximately 6,000 to 18,253 square feet with the 
average parcel size of 8,027 square feet.  Also, it is our understanding that the existing residential 
structures that are located in the northwestern and northeastern portions of the site will remain during 
the construction of the proposed residential development.  The barn structure located near the center of 
the site and garage structure located near the eastern portion of the site will be demolished during the 
construction of the proposed residential development.  See the figure entitled ‘Site Plan” located on 
page A-2 of the appendix.   
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3.  SCOPE OF SERVICES 

The scope of services included a reconnaissance of the site by a geotechnical engineer, a review of 
geologic literature, and the review of the soil explorations that were previously conducted by Anderson 
Design Consultants, Inc. on January 26, 1995, and February 21 and 22, 1995.  Only nine (9) locations 
(SL7-1, SL7-2, SL7-3, SL8-1, SL8-2, SL8-3, SL9-1, SL9-2, and SL9-3) of these previously conducted 
soil explorations are shown on the figure entitled “Site Plan” on page A-2 of the appendix.   
 
The geotechnical engineering services were performed by Otto Rosenau and Associates, Inc. (ORA) to 
provide the following information: 

• A summary of the observed soil and groundwater conditions, 
• An evaluation of the existing site conditions, 
• A review of available geologic information, 
• Seismic design considerations including liquefaction potential at the site,  
• Suitable foundation systems with estimated settlements, 
• Allowable bearing capacity for conventional foundation systems, 
• Lateral earth pressures and friction coefficients, 
• Influence of groundwater on the proposed development, and 
• Limited site preparation and earthwork. 

 
 

4.  SITE CHARACTERIZATION 

We reviewed the State of Washington Department of Natural Resource’s online “Washington 
Interactive Geologic Map” at https://fortress.wa.gov/dnr/protectiongis/geology/?Theme=wigm.  The soils 
at and near the site are mapped as “Pleistocene age, recessional outwash deposits” (Qvr) and 
“Pleistocene age, glacial till deposits (Qvt).  The recessional outwash deposits (Qvr) generally consist of 
stratified sands and gravels, moderately sorted to well sorted, and with little to no silty sands and silts.  
The recessional outwash deposits were deposited in outwash channels that carried south-draining 
glacial meltwater during the glacial ice retreating away from the ice margin and accumulated in or 
adjacent to recessional lakes.  Recessional outwash deposits that are less than approximately 3 feet in 
thickness are not generally shown on the geological map.  The glacial till deposits (Qvt) generally 
consist of compact diamict of silts, sands, and gravels.  These deposits were transported by the 
glaciers and deposited under the glacial ice.  Please see the figure titled “Geologic Map” on page A-3 of 
the appendix for the mapped site soils. 
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5.  SURFACE CONDITIONS 

The site consists of three rectangular-shaped parcels that have a total area of approximately 254,227 
square feet (5.84 acres).  The site is bounded by 56th Avenue South to the east and residential 
developments to the north, south, and west.  Two existing single family residences are present on the 
property.  One of the existing residential structures is located near the northwest portion of the site and 
the other residential structure is located near the northeast corner of the site (near 56th Avenue South).  
Also, a barn is located near the western residential structure and a garage structure is located near 56th 
Avenue South.  It is our understanding that the barn and garage structures will be demolished during 
the construction of the proposed residential development.  A gravel roadway (private) existing along the 
northern side of the southern parcel (King County Parcel # 9262800166) to the residential structure that 
is located in the northwestern portion of the site. 
 
The topography of the site is slopes gently downward from the north with an approximate elevation of 
450 feet (NAVD 88), located along the northern property line, and from the east with an approximate 
elevation of 445 to 450 feet (NAVD 88), located along 56th Avenue South, to an approximate elevation 
of 420 feet (NAVD 88), located in the southwest corner of the site.  The site is contains varying sizes of 
cedar, alder, maple and pine trees and grass cover. 
 
 

6.  SUBSURFACE CONDITIONS 

The subsurface soil and groundwater conditions were evaluated by Anderson Design Consultants by 
completing shallow excavations.  The excavations were completed using a backhoe to a maximum 
depth of approximately 4⅓ feet below the existing ground surface on January 26, 1995, and February 
21 and 22, 1995.  The approximate locations of the excavations are shown on the Site Plan.  The logs 
of the excavations are presented on pages A-4 to A-7 of the appendix.   
 
In general, the soils encountered at the site can be divided into two soil units – Weathered till and 
glacial till deposits.  The following is a description of the characteristics of each soil units encountered. 
 
Weathered Till Deposits:  Approximately 3 to 4⅓ feet of weathered till deposits were encountered in 
the excavations conducted by Anderson Design Consultants, Inc.  The weathered till deposits generally 
consist of tan, brown, red, and gray, sandy loam, loamy sand, and coarse to fine sand with varying 
amounts of gravel.  The condition of the weathered till deposits was not noted in the excavation logs 
conducted by Anderson Design Consultants, Inc. 
 
Glacial Till Deposits:  The glacial till deposits were encountered underlying the weathered till deposits.  
These deposits were generally described as being “till” in the excavation logs of Anderson Design 
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Consultants, Inc.  The glacial till deposits were observed to be in a “consolidated” condition, which is 
similar to a dense to very dense condition. 
 
Groundwater was encountered in the excavation logs of Anderson Design Consultants, Inc. in the 
excavations that conducted on February 21 and 22, 1995 at the depths where glacial till deposits were 
encountered in the excavations.  We do not anticipate it affecting the proposed residential development 
as long as the recommendations presented in this preliminary report are followed. 
 
 

7.  DISCUSSION 

The engineering recommendations and advice presented in this report have been made in accordance 
with generally accepted geotechnical engineering practices in the area and are based on our 
understanding of the geology of the area and on our experience with similar projects.  Project 
conditions, regarding type and location of structures and foundation loads, can change and subsurface 
conditions are not always similar to those encountered during the subsurface exploration.  Therefore, if 
discrepancies are noticed, the geotechnical engineer must be contacted for review and for possible 
revision of the recommendations.   
 
 

8.  CONCLUSIONS AND RECOMMENDATIONS 

8.1  GENERAL 
It is our opinion that the proposed residential development can be satisfactorily supported on 
conventional footings that are bearing directly on the dense to very dense, glacial till deposits or 
compacted structural fill material.  Please refer to the following sections of the report for specific site 
recommendations. 
 
8.2  SEISMIC CONSIDERATIONS 
The seismic design of structures in the City of Auburn is governed by the requirements of the 2012 
International Building Code (IBC).  We recommend that the site soils be categorized as Site Class D for 
design purposes. 
 
Risk-targeted Maximum Considered Earthquake (MCER) ground motion response accelerations for this 
are based on the maps in the IBC (Figures 1613.3.1(1) and 1613.3.1(2)) for 0.2-second and 1-second 
spectral response accelerations on a bedrock site.  The values for SS and S1 are spectral accelerations 
(SRA) for a maximum considered earthquake event with a 2,475 year return period, or a 2 percent 
probability of exceedance in 50 years. 
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The values recommended for use in this report were obtained from the USGS website at 
(http://geohazards.usgs.gov/designmaps/us/application.php) using the “USGS Seismic Design Maps” 
application (Version 3.1.0 last updated on June 23, 2014).  The input parameters used with this utility 
were the latitude and longitude for the project site (47.3124° N, 122.2672° W).  The following table 
presents recommended values from the 2012 SBC and ASCE 7-10 “Minimum Design Loads for 
Buildings and Other Structures” for seismic design: 
 

RECOMMENDED SEISMIC DESIGN PARAMETERS 
Site Soil Class Definition (Table 20.3-1 of ASCE 7-10) D 
Risk-Targeted Max. Considered EQ (MCER) 0.2 s. SRA, Site Class B, SS, g 1.278 
Risk-Targeted Max. Considered EQ (MCER) 1.0 s. SRA, Site Class B, S1, g 0.489 
Site Coefficient Fa (Table 1613.3.3(1) of the SBC 1.0 
Site Coefficient Fv (Table 1613.3.3(2)) of the SBC 1.511 
Max. Considered EQ Adjusted for Site Class Effects for Short Periods, SMS, g 1.278 
Max. Considered EQ Adjusted for Site Class Effects for Long Periods, SM1, g 0.739 
5% Damped Design SRA at Short Periods, SDS, g 0.852 
5% Damped Design SRA at Long Periods, SD1, g 0.492 

 
Liquefaction may be defined as the sudden loss of strength of soil as the soil is subjected to a rapid 
cyclic loading, such as during an earthquake.  The mechanism that allows this to occur is that excess 
pore water pressures are generated between the soil particles.  This excess pore water pressure 
reduces the frictional contact between the soil particles and reduces the shear strength of the soil.  If 
the earthquake is of large magnitude and duration the soil can begin to behave more like a liquid than 
solid and “liquefy”.  In order for liquefaction to occur several conditions must typically be present, these 
include the following: 

• Saturated soil. 
• Fine to medium sand matrix containing less than about 10 percent fines (soil that can pass a 

No. 200 sieve. 
• Very loose to medium dense soil conditions.  This is usually defined as soils that have N-

values of 15 or less. 
 
Based on the observed subsurface soil and groundwater conditions encountered at the site and our 
understanding of geologic conditions present at the site, it is our opinion that the potential for the 
occurrence of liquefaction at the project site is low. 
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The site is located within the Tacoma Fault Zone and the project site is underlain with glacially-
consolidated soils, as a result, it is our opinion that the risk of surface rupture from faulting, or due to 
lateral spread is low. 
 
8.3  CONVENTIONAL FOUNDATION SYSTEM 
It is our opinion that the foundation elements to be built for the new residential development can be 
satisfactorily supported on the conventional footings that bear directly onto the native, dense to very 
dense, glacial till deposits or properly compacted structural fill material.   
 
We recommend that an allowable bearing capacity of 2,000 pounds per square foot (psf) to be used for 
the design of conventional spread footings.  The allowable bearing capacity may be increased by one-
third for wind and seismic loads.  If the recommendations in this report are followed, we estimate that 
maximum post-construction settlements will be less than three-quarters (3/4) of an inch and differential 
settlements will be less than one-half (1/2) of an inch between comparably loaded column footings.   
 
Passive resistance should be evaluated using an equivalent fluid pressure of 270 pounds per cubic foot 
(pcf) where foundation elements are cast on dense to very dense, native soils or properly compacted 
structural fill materials.  This value of passive pressure includes a factor of safety of 1.5.  An allowable 
coefficient of friction between footings and bearing soils of 0.4 may be used to resist lateral foundation 
loads.  This value includes a factor of safety of about 1.5. 
 
8.4  CONCRETE SLABS-ON-GRADE  
Structural fill can be placed at future slab-on-grade areas only after the complete removal of any 
unsuitable soils.  All fill placed below future slabs on grade must be placed as structural fill. 
 
The slabs-on-grade should bear on a minimum of 4-inch-thick, free-draining, clean, crushed, gravel 
base (Type 22 material).  A robust vapor retarder such as 10-mil polyethylene sheeting shall be 
included beneath the slab to minimize transmission of moisture through the concrete floor.  A minimum, 
two-inch thick layer of clean sand with less than 3 percent fines may be placed on top of the 
polyethylene sheeting to protect the sheeting and to enhance the curing of the concrete slabs.  The 
sand must not be saturated at the time of concrete placement in order to enhance concrete curing.  If 
slabs–on-grade are being planned at heated areas, a more robust vapor barrier should be utilized, 
since the conditioned air in the heated areas will tend to draw moisture from the near-surface 
groundwater that is present beneath the site.  ORA can provide recommendations for vapor barriers 
upon request. 
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8.5  BELOW-GRADE WALLS AND RETAINING WALLS 
The below-grade foundation walls for this project must be designed as retaining walls.  Lateral earth 
pressures for design of permanent retaining walls with no hydrostatic pressures or other surcharge 
loads, may be calculated using the following equivalent fluid densities in pounds per cubic foot (pcf): 
 
Level Back Slope Condition Active (unrestrained): 
Compacted granular soils, or dense to very dense native soils against wall  40 pcf.  
 
Level Back Slope Condition Active (restrained): 
Compacted granular soils, or dense to very dense native soils against wall  60 pcf.  
 
Passive: 
Embedded Portions of Foundation Elements       270 pcf. 
 
No factor of safety has been applied to the active pressure values listed above.  A factor of safety of 
about 1.5 has been applied to the passive pressure value listed above.  The geotechnical engineer 
should be contacted to determine appropriate lateral earth pressures for situations not described 
above. 
 
Seismic earth pressures were estimated using the Mononobe-Okabe pseudo-static method.  We 
recommend that seismic earth pressures be estimated using a rectangular pressure distribution equal 
to 12H, where H is the height of the retained soil behind the wall. 
 
A total soil unit weight of 125 pounds per cubic foot should be used in design of any permanent below-
grade wall or retaining structures. 
 
Passive resistance should be evaluated using an equivalent fluid pressure of 270 pounds per cubic foot 
(pcf) where foundation elements are cast on structural fill or dense to very dense, native soils and 
backfilled on both sides with structural fill compacted to at least 95 percent of maximum dry density 
(MDD).  This value of passive pressure includes a factor of safety of 1.5.  An allowable coefficient of 
friction between footings and bearing soils of 0.4 may be used to resist lateral foundation loads.  This 
value includes a factor of safety of about 1.5. 
 
8.6  ONSITE INFILTRATION  
The upper loose, sandy loam, loamy sands and coarse to fine sands with varying amounts of gravel 
(weathered till soils) have limited capacity for infiltration of stormwater, and a relatively impermeable 
layer of glacial till deposits underlies the site at depths ranging from 3 to 4⅓ feet below the current site 
grades. 
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8.7  EARTHWORK 
The preliminary recommendations presented in this report are predicated on fulfillment of the following 
earthwork recommendations. 
 
8.7.1  Site Clearing:  Any near-surface, existing vegetation, and deleterious materials including asphalt 
pavements, old foundation elements, landscaping debris, construction debris shall be removed from all 
future building and pavement areas prior to construction.  All existing fill should be fully removed and 
replaced with structural fill at the location of the new foundation elements and new slab-on-grade.  After 
site clearing and stripping, the exposed surfaces should be graded to allow good surface drainage 
during construction.  An ORA representative must witness the stripping operation to verify that an 
adequate stripping has been performed. 
 
The exposed ground surface at all future pavement and slab-on-grade locations must be thoroughly 
compacted with a vibratory roller and proof rolled with a fully-loaded, single unit, dump truck to identify 
locations of soft subgrade conditions prior to the placement of structural fill.  The proof roll must be 
witnessed by the project geotechnical engineer, or his representative.  Areas of soft or otherwise 
unsuitable subgrade soils will need to removed and backfilled with structural fill to the extent and depth 
as determined by the project geotechnical engineer, or his representative.   
 
We recommend that all utilities be buried as shallow as permissible to maximize the separation 
between the utility and underlying compressible.  If compressible soils are encountered at the base of 
the excavations for roadway pavements, additional overexcavations may be necessary as determined 
by the project geotechnical engineer. 
 
The near-surface soils at the site are extremely moisture-sensitive, and easily disturbed during periods 
of wet weather.  Mass grading activities during extended periods of wet weather and the wet season 
(October 31st through March 31st) may not be possible without incurring significant expenses related to 
overexcavation and replacement of loose, wet soils, and re-working of previously grading areas. 
 
A gravel or quarry spall work surface may be built to protect the underlying native soils and to reduce 
the amount of soil disturbance during periods of wet weather.  During the course of site grading, the 
earthwork contractor must exercise care to shape areas being worked on in a manner to shed water 
and to prevent creating low areas that would permit standing water to accumulate that would degrade 
underlying and/or previously prepared soils. 
 
8.7.2  Structural Fill – Material, Placement and Compaction:  A granular import should be used as 
structural fill.  All fill and backfill materials should be placed in relatively horizontal loose lifts, not 
exceeding 10 inches in thickness, and compacted to at least 95 percent of the maximum dry density 
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(MDD) as determined by the modified Proctor test (ASTM D1557).  If manually-operated equipment 
such as a jumping jack compactor is used, the thickness of each loose lift should be no greater than 6 
inches.  Light vibratory plate compactors are not suitable for the compaction of structural fill.  Soils 
consisting of clay, silt, peat or containing deleterious matter are generally not suitable for use as 
structural fill.  Structural fill material should be approved by ORA prior to use.  The following table 
summarizes our recommendations of fill material and compaction requirements for various types of 
aggregates.   
 

Intended Use Specification Compaction Requirements 
Structural fill below 

foundation elements  
Gravel backfill for Foundations 
(WSDOT 9-03.9) 

Each lift must be compacted to 95 
percent of MDD per ASTM D1557 
test procedure. 

Fill behind below-
grade walls (outside of 
zone of wall drainage 

material) 

Gravel Backfill for Walls (WSDOT 9-
03.12(2)) 

Fill placed within 5 feet of below-
grade walls or retaining walls shall be 
compacted with manually-operated 
compaction equipment.  Fill placed at 
depths greater than 2 feet below 
finish subgrade elevation compacted 
to 90 percent of MDD.  Fill placed at 
depths within 2 feet of finish 
subgrade elevation must be 
compacted to 95 percent of MDD, if 
the area will be supporting 
pavements or roadway. 

Fill behind below-
grade walls at zone of 
wall drainage material 

Gravel Backfill for Drains (WSDOT 9-
03.12(4)) 

No compaction until at least 18 
inches of cover is present above 
perforated drain pipe.  Each 
subsequent 12-inch lift lightly 
compacted using manual compaction 
equipment. 

Capillary break 
material below slabs-

on-grade 

Clean, crushed 5/8-inch rock Each lift must be compacted to a firm 
and unyielding condition over the firm 
subgrade soils. 

 
Structural fill to be compacted to 95 percent of MDD should be moisture-conditioned to within three (3) 
percent of optimum moisture.  Structural fill to be compacted to 90 percent of MDD should be moisture-
conditioned to within six (6) percent of optimum moisture content.  Placement of frozen soils or 
placement of soils on frozen ground should not be attempted.   
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8.7.3  Erosion and Sedimentation Control:  The migration of sediments from the site must be 
installed and controlled in accordance with City of Auburn requirements.  We recommend that the 
following minimum erosion control measures be employed at the site: 

• Provide silt fencing around the construction area to delineate the construction limits.  No 
construction or soil disturbance should take place outside of the construction limits. 

• Stockpiled soil at the site should be kept to a minimum.  Any stockpiled soils should be covered 
with carefully secured plastic sheeting.   

• Catch basin socks should be installed in nearby catch basins located downhill of the work area 
that could be impacted by construction activities. 

• All sediment and soil should be removed from adjacent pavements at the end of each day of 
construction activities. 

• Periodic inspection of the adequacy and condition of the installed erosion control measures by a 
geotechnical engineer or an experienced representative assigned by the geotechnical engineer. 

 
Additional erosion control measures may be required as construction progresses. 
 
8.8  DRAINAGE 
8.8.1  Dewatering:  Groundwater could be encountered during construction.  We anticipate that 
dewatering could be satisfactorily completed by routing water through ditches to a low spot or sump in 
the excavation.  Water collected in the excavation should be removed as soon as possible and should 
be discharged to a location approved by the City of Auburn and in accordance with City of Auburn 
requirements. 
 
8.8.2  Below-Grade Wall Drainage:  Good drainage is an integral part of the performance of earth-
supported structures such as foundations, and retaining walls.  New drainage will need to be provided 
between the exposed soil at the excavations along the perimeter basement walls and the new 
foundation walls.  We anticipate that this may be most easily accomplished using a composite drainage 
panel such as CCW MiraDrain 6000, or an approved equivalent.  The composite drainage panel is 
installed with the filter fabric side against the soil and the plastic, dimpled board facing the basement 
interior.  Water collected by composite drainage panel will need to be routed to the interior of the 
basement using a PVC pipe fitting made by the drainage panel manufacturer that is designed for the 
system being used and passes through the foundation wall or footing into an interior tight line collection 
system below the future basement floor.  The collected water then may be routed to the outfall of the 
existing foundation drain system, which may require the use of a sump and sump pump, if gravity flow 
is not feasible. 
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9.  REPORT LIMITATIONS 

The preliminary recommendations presented in this report are for the exclusive use by Mr. Mark 
Robbins for the proposed residential development that is located at 32235 56th Avenue South in 
Auburn, Washington.  The preliminary recommendations are based on readily-available geologic 
literature and the review of soil explorations that were conducted by Anderson Design Consultants, Inc. 
conducted in January and February of 1995.  The preliminary recommendations of this report are not 
transferable to any other site.  If there are any revisions to the plans, or if deviations from the 
subsurface conditions noted in this report are encountered during construction, Otto Rosenau & 
Associates, Inc. (ORA) should be notified immediately to determine whether changes to the design 
recommendations are required. 
 
 

10.  REFERENCE 

“324xx (approximate) 56th Ave. S. – Tax Parcel #926280-0166&0140 – King County, WA,” prepared by 
Anderson Design Consultants, Inc., dated March 26, 1998. 
 
“Washington Interactive Geologic Map” provided by the State of Washington Department of Natural 
Resource’s at https://fortress.wa.gov/dnr/protectiongis/geology/?Theme=wigm. 
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