
 

13705 Bel-Red Road, Bellevue, Washington 98005 
Phone: (425) 649-8757 / E-mail: info@geogroupnw.com 

 
 
 
July 10, 2023 G-5713 
 
 
Mr. Sam R. Franklin 
4408 Thackeray Pl. NE 
Seattle, Washington 98105 
 
 
Subject: Addendum to Geotechnical Engineering Report, New Residence,  

3064 – 68th Avenue SE, Mercer Island, Washington.   
 
Reference: Geotechnical Engineering Investigation, New Residence, 3064 – 68th Avenue SE, 

Mercer Island, Washington.  GEO Group Northwest, Inc., May 9, 2022.   
 
 
Dear Mr. Franklin: 
 
GEO Group Northwest, Inc. has prepared this addendum to our above-referenced geotechnical 
engineering report regarding the proposed construction of a new residence at the subject location 
in Mercer Island, Washington.  This addendum was prepared to respond to the City of Mercer 
Island geotechnical review comments dated April 17, 2023, of the submitted project plans.  The 
comments are referenced by plans page and comment number as noted in the summary of 
comments list that is provided in Attachment A to this addendum, and our responses are 
presented below.   
 
Page 1 Comments #3, 5, 6 
 
Updated Soil Unit Properties and Slope Stability Analysis 
 
Soil Unit Properties 
 
We have reviewed and updated the soil unit descriptions and parameters that were used for the 
slope stability analysis described in our geotechnical report.  The distinction of the loose / soft to 
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medium stiff clayey silt soils and the underlying very stiff / medium dense silt and sandy silt 
soils is indicated in the site profiles used for our analysis, and these units are noted as exhibiting 
occasional fracturing. 
 
We observed that the sheared zones and fracturing in the soil samples that were obtained from 
the borings did not exhibit slickensides.  These features were not saturated in borings B-1 and  
B-3, but were locally wet in the soil sample collected a depth of approximately 10 feet in boring 
B-2.  Also, we have noted that the standard penetration test data do not show significantly lower 
values for the samples exhibiting shear or fractures as compared to intact samples within similar 
soil types.  Therefore, we interpret these features to have resulted from ancient landslide or mass 
wasting activity associated with the recession phase of the Vashon Glaciation and are not of 
recent or historical origin.   
 
Based on these observations, we conclude that the strength of the soil units containing these 
features are adequately represented by the SPT data and that cohesion and internal friction values 
can be assigned per the standard values shown in the correlation table in the Soil Classification 
and Penetration Test Explanation sheet that is presented in Attachment A of our previous 
geotechnical report.  We have, however, reduced the used cohesion values to account for the 
observed shear and fractures features observed in the soils.  The updated soil units and their 
properties used for the supplemental slope stability analysis consist of the following: 
 

 Soil Unit Observed 
Borings 

Unit 
Weight 
(pcf) 

Cohesion 
(psf) 

Internal 
Friction 
(deg) 

IA Soft to Medium Stiff Clayey Silt and Silt, 
occasional fracturing 

B-2, B-3 115 600 0 

IB Soft to Medium Stiff Clayey Silt and Silt, 
intact 

B-1 115 750 0 

IIA Very Stiff Clayey Silt and Silt, occasional 
fracturing 

B-3 120 900 0 

IIB Very Stiff Clayey Silt and Silt,  
intact 

B-3 120 1200 0 

IIIA Medium Dense to Dense Sandy Silt to 
Silty Sand, occasional fracturing 

B-1, B-3 125 120 28 

IIIB Medium Dense and Dense Sandy Silt to 
Silty Sand, intact 

B-2 125 150 30 



July 10, 2023  G-5713 
Mr. Sam R. Franklin  Page 3 
 
 

GEO Group Northwest, Inc. 

IV Granular Soil Backfill 
 

N/A 125 0 33 

 
Pseudo-static Coefficient for Ground Motion Analysis 
 
We have reviewed technical literature regarding alternative procedures for the estimation of the 
pseudo-static coefficient value for the analysis of seismic ground motion on slope stability.  We 
used the procedures described in Bray and Travasarou (2011)1 to determine the value of the 
pseudo-static coefficient in relationship to soil displacement for our analysis.   
 

Slope height was assigned using the topographic survey for the site.  The average shear wave 
velocity for the slope mass was assigned a value of 180 m/s based on the value used for soils at 
the boundary between Site Class D and E soils in ASCE Standard 7 (2016), Chapter 20).   
 
The value for the fundamental site period, Ts was determined per the method in Bray and 
Travasarou (2011).  The value for the site spectral acceleration, Sa, for the period of 1.5Ts was 
assigned the value for SMS for the site, obtained from the ASCE 7 Hazard Tool application (the 
application report is enclosed as Attachment B).  
 
The value for D was assigned to be the mean seismic displacement value per the 
recommendations in Bray and Travasarou (2011).  Determination of the numerical value for  
D was based on the proposed project consisting wood-frame construction of a two-story 
residence being designed consistent applicable design and construction codes.  This value is 
below the value of 15 cm that has been recommended for use by the Association of Professional 
Engineers and Geologists of British Columbia (APEGBC) for projects of this type2. The 
earthquake moment magnitude was assigned a value of 7, with the nearest earthquake source 
represented as a buried crustal earthquake along the nearby Seattle Fault zone.  
 
These parameters are presented below: 
 

 Slope height:      7m 

 Fundamental site period, Ts    0.156s 

 
1  Bray, J.D., and T. Travasarou, Pseudostatic Slope Stability Procedure.  5th International Conference on 
Earthquake Geotechnical Engineering, 2011.  
2 APEGBC, Guidelines for Legislated Landslide Assessments of Proposed Residential Development in British 
Columbia.  May 2010.  
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 Degraded site period, 1.5Ts    0.233s 

 Site spectral acceleration value, Sa, at 1.5Ts  1.408g 

 Allowable soil displacement, D   10cm 

 Average soil shear wave velocity   180m/s  

 Earthquake moment magnitude   7 
 
The calculation of the pseudo-static coefficient, k, was obtained from the equations below: 
 

k = exp [(-a + b0.5)/ 0.665], where 
 
a = 2.83 – 0.566*lnSa, and 
 

b = a2 – 1.33[lnD + 1.10 – 3.04*lnSa + 0.244*(lnSa)2 – 1.5*Ts – 0.278*(M-7) – ε],  

 

where Ts > 0.05.  The value of ε = 0 for case where the median seismic displacement value is 

considered in the analysis (as is the case for this analysis).   
 
The calculations are summarized below: 

 
a = 2.83 – 0.566*(ln(1.408)) = 2.636 

 
b = 6.950 – 1.33((ln(10) + 1.1 – 3.04*ln(1.408) + 0.244*(ln(1.408))2 – 0.233 – 0) 

     = 6.950 – 1.33(2.303 + 1.1 – 1.040 + 0.0286 – 0.233) 
    = 6.950 – 1.33(2.1586) = 4.079 

 
k = exp((-2.636 + (4.079)0.5 )/0.665) = exp(-0.927) = 0.396 

 
Using the pseudo-static coefficient value calculated above multiplied by the PGAM value of 
0.663g for the site, the pseudo-static loading factor to be used for the stability analysis is 
calculated to be 0.262.   
 
Supplemental Slope Stability Analysis Results 
 
After completing the above-discussed calculations to determine the pseudo-static coefficient for 
use to evaluate dynamic slope stability, we updated our slope stability analysis for the project.  A 
pseudo-static loading coefficient of 0.262g, was used for the supplemental analysis.  The 
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proposed building has been designed to be supported entirely on a system of small-diameter pipe 
piles and concrete grade beams that will transfer the building load downward into the deeper 
soils instead of applying conventional footing loads to the excavation subgrade soils.  The 
profiles and results from the updated analysis are presented in Attachment C to this letter.   
 
The analysis results indicate acceptable factors of safety for the proposed temporary cuts and for 
the proposed post-construction configuration in our opinion.  The proposed temporary cuts were 
found to have factors of safety of 1.90 in the east-west profile (profile C) and of 3.38 in the 
north-south profile (profile B).  The post-construction configuration for the proposed project was 
found to have factors of safety of 1.93 under static conditions and of 1.23 under dynamic 
conditions. 
 
Page 1 Comment #4 
 
GEO Group Northwest, Inc. has reviewed the construction plans for the proposed project.  The 
plans we reviewed consist of the building permit correction 1 plans by Workshop AD dated July 
7, 2023, the revised structural plans dated June 24, 2023 and the revised structural calculations 
dated June 24, 2023 by Smith Lubke Structural Design.   
 
In our opinion, the reviewed plans are consistent with the geotechnical recommendations 
presented in our geotechnical report for the project dated May 9, 2022 and this addendum.  
Provided that the recommendations in our report and addendum are properly implemented, it is 
our opinion the proposed development will not increase the potential for soil movement, and the 
risk of damage to the site or from the site to the adjacent properties from soil instability will be 
minimal.   
 
We also have reviewed the project plans per MICC Section 19.07.160(B)(3) with regard to the 
risk to the project associated with geologically hazardous areas.  In our opinion, construction 
practices are proposed for the alteration that would render the development as safe as if it were 
not located in a geologically hazardous area and do not adversely impact adjacent properties.   
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Page 13 Comments #2, 3 
 
Updated Temporary Excavation Recommendations 
 
Following our review of the Cycle 1 Correction Set of the proposed project plans and our 
completion of additional slope stability analysis for the project, we have developed the following 
revisions to the temporary excavation recommendations contained in our geotechnical report: 
 

 Temporary excavations greater than 4 feet in depth should be sloped no steeper than 
1.25H:1V, except where dense soils are present.  In dense soils, these excavations can be 
sloped to 1H:1V. 

 

 Following consideration of our supplemental slope stability analysis results, it is our 
opinion that our previous recommendation regarding temporary excavations in the 
eastern part of the site (on page 9 of our report) can be revised from 1.5H:1V to 
1.25H:1V.   

 
Temporary Excavation Shoring 
 
We understand that a portion of the northeast corner of the temporary excavation for constructing 
the new residence will need to be supported because of the lack of available space on the 
property for an open cut consistent with our recommendations.  The height of the supported 
portion of the cut is planned to be 5 feet, and the length of the supported cut is planned to be 
approximately 10 feet.  For this situation, temporary support can be provided by using modular 
concrete blocks such as Ultrablocks or similar product.  A section profile for the proposed cut 
with shoring is presented in Plate 2 – Temporary Block Wall Shoring Detail.  
 

 The blocks should have minimum dimensions of 2.5 feet square ends by 5 feet length (for 
full-size blocks) and of 2.5 feet square ends by 2.5 feet length (for ‘half-blocks’ where 
used). The blocks should have interlocking top and bottom keys for improved stability 
when stacked.  The blocks should be on site and ready for use when cuts steeper than 
1.25H:1V are initiated.  

 

 The wall can be constructed to have a maximum height of three blocks with a rising 
backslope that does not exceed an inclination of 1.25H:1V and a height of 4 feet.   
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 The blocks should be stacked in an interlocking, running bond pattern.  Half-length 
blocks should be used where appropriate to form vertical ends to wall lengths where 
needed to retain soil.   

 

    The wall can be constructed with a vertical face.  An embedment of 6 inches is 
recommended for providing a measure of supplemental stability.   

 

    The bottom row of blocks should be set on a smooth, competent subgrade surface.  A 
crushed rock base course, such as 5/8”-minus crushed rock, can be placed on the 
subgrade if desired to provide an even surface for stacking the blocks. 

 

 The geotechnical engineer should be present on site full-time during wall installation to 
monitor the conditions and provide consultation if unanticipated conditions are 
encountered.  If indications of imminent ground loss beyond the property are observed 
during work, the activities should be suspended and the excavation should be backfilled 
as directed to provide lateral support while the situation is evaluated and revised 
recommendations are developed.   

 

 The wall should be constructed in a single pass, beginning at one end and progressing to 
the opposite end, with excavation and block placement being performed in short 
intervals.  We recommend that the length of unsupported excavation be limited to 10 feet 
(the equivalent of two block lengths) while the work proceeds.  Excavation of slopes to 
inclinations steeper than 1.25H:1V should not begin until the blocks are present on site.   

 

 Void areas behind the wall should be filled during installation to provide wall and ground 
stability.  The backfill should consist of granular material that is free of clumps or 
deleterious materials (e.g., debris, organics, etc.).  We anticipate that an imported 
material, such as a sand and gravel pit-run will need to be used as backfill instead of the 
site soils (subject to the review of the geotechnical engineer).  

 

 Unsupported excavations steeper than 1.25H:1V should not be exposed longer than 
necessary to promptly place the blocks and should not be left exposed overnight.   

 
Provided that the above recommendations and on-site recommendations of the geotechnical 
engineer during work are properly followed, it is our opinion that installation of the proposed 
temporary excavation shoring will have minimal risk of adversely affecting the stability of the 
project site or of the north adjacent property.   
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Page 14 Comments #1, 2 
 
The project has been revised to use 3”-diameter pipe piles instead of 2”-diameter to 
accommodate the potential that some pile lengths may exceed 30 feet.  Load testing of at least  
3 percent of the piles (up to a maximum of 5 piles tested) should be performed during the project 
per the quick-load test method described in ASTM D1143.   
 
Closing 
 
Please feel welcome to contact us if you have any questions.  
 
 
Sincerely, 
 
GEO Group Northwest, Inc. 
 
 
 
 
 
 
 
 
 
 
Keith Johnson  William Chang, PE 
Project Geologist     Principal Engineer 
 
 
Plates and Attachments:   

Plate 1A – Slope Profile Locations – Existing Plan 
Plate 1B – Slope Profile Locations – Proposed Plan 
Plate 2 – Temporary Block Wall Shoring Detail 
Attachment A – Summary of Geotechnical Review Comments 
Attachment B – ASCE 7 Hazard Tool Report 
Attachment C – Supplemental Slope Stability Analysis Results
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TEMPORARY BLOCK WALL 

SHORING DETAIL

Granular backfill behind 
blocks (see Note 3)

Block Wall
(2.5' x 2.5' x 5' Ultrablocks
placed with running bond 

between courses)
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report recommendations
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NOTES:

1.)   Excavation of near-vertical cuts and block placement for the wall should be performed under the observation of
the geotechnical engineer. 

2.)   The wall can be constructed with a vertical batter; the indicated embedment is acceptable for temporary support.

3.)   The wall backfill should consist of granular material that will not be susceptible to bridging when placed.  Please
refer to the attached addendum letter for further details.  

4.)   Refer to attached addendum letter for additional recommendations regarding construction sequence, etc.

1.25H:1V
4' maximum 

height
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ASCE 7 HAZARD TOOL REPORT 
 
  



ASCE 7 Hazards Report
Address:
3064 68th Ave SE
Mercer Island, Washington
98040

Standard: ASCE/SEI 7-16 Latitude: 47.582269

Risk Category: II Longitude: -122.247248

Soil Class: D - Stiff Soil Elevation: 140.58546581107072 ft 
(NAVD 88)

Page 1 of 3https://asce7hazardtool.online/ Tue Jun 27 2023

https://asce7hazardtool.online/


SS : 1.408

S1 : 0.49

Fa : 1

Fv : N/A

SMS : 1.408

SM1 : N/A

SDS : 0.939

SD1 : N/A

TL : 6

PGA : 0.603

PGA M : 0.663

FPGA : 1.1

Ie : 1

Cv : 1.382

Seismic

Site Soil Class: 

Results: 

Data Accessed: 

Date Source: 

D - Stiff Soil

USGS Seismic Design Maps

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Tue Jun 27 2023

Page 2 of 3https://asce7hazardtool.online/ Tue Jun 27 2023

https://doi.org/10.5066/F7NK3C76
https://asce7hazardtool.online/


The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Tue Jun 27 2023
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SUPPLEMENTAL SLOPE STABILITY ANALYSIS RESULTS 
 






































