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August 17, 2003 
23o4S1'7 --~ .. 

Dave Sharkey 
520 23rc1 Avenue 

/Cf ~7 E>~t kve. 5,w 
Seattle, Washingt,.,_Qlit"'.,1 <~ 
Geotechnical Engineering Construction Timing Opinion, Proposed Remodel, 
1927 Brook Avenue SW, Seattle, Washington Project No. 8037-001 

This letter is prepared to comment on the desire for expediency of the proposed 
foundation and drainage improvements associated with the proposed remodel to the 
existing residence at the above referenced site. The southeast corner of the existing 
foundation is broken and has apparently settled and moved slightly laterally. Currently 
the framing in this corner is sagged and there are temporary supports under the lower 
floor framing in the southeast corner. Roof drain lines are temporary installations that 
randomly discharge on the site. 

The temporary support appears to be supported on fill and other weak ground that is 
susceptible to ground movement. This ground movement is most likely to occur during 
ground saturation that occurs primarily during the rainy season. To preserve support to 
the structure's framing, I recommend that foundation and drainage repairs be conducted 
prior to the onset of the rainy season. Although it may be possible to provide additional 
temporary support if there is additional loss of support, the most effective approach will 
be to construct the permanent foundations within the next couple of months. 
Additionally, repairs should be made to the storm water systems to reduce the potential 
for excess water entering the ground in areas where distressed ground would adversely 
affect the structure. 

By performing these repairs prior to the onset of the rainy season, the risk of additional 
damage to the structure from ground movement is expected to be reduced to more 
conventionally accepted risk levels. If the repairs are not performed in a timely manner, 
a higher level of risk of damage to the structure should be considered to exist. 

Thank you for this opportunity to be of service to you on this project. I trust that the above 
opinions and information will assist you in this matter. If you should have any questions or 
should need further assistance, please call. 

Yours very truly, 

~ ' 
' 



J. KEITH CROSS, P.E. 
Geotechnical Engineering Consultant 

(425) 487-1860 
16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 

July 28, 2003 

Dave Sharkey 
520 23rd Avenue E 
Seattle, Washington 98112 

Subsurface Exploration and Geotechnical Engineering Studies, Proposed Remodel, 
1927 Brook Avenue SW, Seattle, Washington Project No. 8037-001 

This report is prepared to summarize the results of subsurface exploration and 

geotechnical engineering studies co_nducted for a proposed remodel to the existing 

residence at the above referenced site. The discussions presented in this report address 

the geotechnical aspects of this project, and include information expected to be 

requested by the City of Seattle DCLU for permitting. The scope of work has been 

conducted in accordance with our proposal dated June 20, 2003, which you approved on 

June 25,2003. The purpose of this study is to assist in project planning, design and 

permitting by characterizing slope and subsurface conditions within the lot. 

The scope of work performed for this study included site subsurface explorations, review 

of geologic literature in our files, a review of City of Seattle Engineering Department and 

DCLU records and Environmentally Critical Area Map Folios from their files, geotechnical 

engineering assessments, and the preparation of this report. 

SITE DESCRIPTION 

The site is located on the generally east facing slope on the northern end of the West 

Seattle main ridge. The Vicinity Map (Figure 1) shows the location of the site relative to 

major streets and geographic features in West Seattle. Slopes on the subject property 

are predominantly to the south and southeast, as the lot lies at the entrance to a small 

east-west trending valley which has formed in the regional east facing slope. Although 

the slope appears to extend from slightly above the house to a few lots below the house, 

in actuality, the subject property is located on the lower portion of the overall slope 

between the beach level and the upland area. 
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We understand that the site measures roughly 75 feet north-south and 100 feet east

west. The site lies on the west side of Brook Avenue SW and contains an existing house 

on the property which is understood to be nearly 100 years old, being built in 

approximately 1909. The house is basically rectangular with the long axis in the east

west direction and lies adjacent to the west end of the property. Although the existing 

house is basically a two-story structure, the west end of the lower level is a retaining wall 

supporting a ground level entrance for the upper level. Remnants of a thin concrete slab 

are on the ground to the north of the structure. It has been suggested that this was a 

parking deck at one time. 

At the time of our initial site visits, the site was overgrown with a variety of vegetation, 

except for a small area along the southern side of the house. During the course of this 

study, blackberry canes and other miscellaneous brush, including large downed 

branches, were removed from the site, along with some trash. This allowed us to 

observe conditions more readily: Significant vegetation remaining after the brush 

removal consisted of a few maple trees to the north of the house, a cedar to the west of 

the house and a laurel hedge near the southeast house corner. 

With the brush and trash removed, it was easier to observe subtle expressions that 

provided insight to the house construction and ground behavior on the lot. The steep cut 

slopes along the north side of the house expose hard and very dense soils that are 

desiccated and in varying stages of weathering. Some highly weathered soil, colluvium 

and/or fill overly the less weathered soils in this area. Small offsets in the ground to the 

southeast of the house and damp ground conditions near the southeast property corner 

were also more readily noticeable. 

Only minor observation of the condition of the existing structure was performed. This 

was partly due to occupancy by a tenant, and the temporary support condition of the 

crawl space in the southeast corner. In general, the structure appeared to be in good 

condition, considering its age. Significant cracking was not readily apparent in the brick 

fireplace, on the lower level. The lower level floor was generally level, except in the southeast 
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corner. Sagging of the floor to the southeast in this corner is consistent with the distressed and 

displaced perimeter "foundation" system. 

The concrete around the perimeter of the structure appears to have been modified from the 

original foundation support. Where exposed in the distressed areas, there appear to be at least 

two versions of perimeter foundation wall. A newer exterior wall appears to have been placed 

around a pre-existing wall that supported the floor joists slightly back from their ends. The 

newer wall appears to have been constructed slightly under the ends of the floor joists, and has 

added a flair to the lower portion of the siding. Both of these walls may be modifications to the 

original foundation system for the house, as the concrete work does not appear to be, as old as 

the house is reported to be. Generally these foundation walls appear to be in good condition, 

except where broken and displaced in the southeast corner. 

Other retaining walls, near the southwest and northwest corners of the house are tilted. Base 

of wall conditions are exposed for the retaining wall to the north of the west end of the house. It 

is unclear if this wall is supported on piers, or is just lacking evidence of a downslope footing 

extension. Less than ideal performance of the retaining walls and perimeter foundations 

appears to be mainly attributable to lack of design and construction quality. 

Adjacent properties contain houses in various conditions. Some are modest homes, whereas, 

others are cabin, or small bungalow, type houses that do not appear to be currently occupied. 

City of Seattle files reviewed suggest that there may formerly have been houses located to the 

southwest that are currently not present. 

EXPLORATIONS 

Our subsurface explorations were performed on July 2 and 3, 2003. A total of four (4) 

exploratory borings were placed to characterize subgrade conditions around the property. 

Borings 8-1, B-2 and B-3 were placed around the house perimeter to examine soil conditions in 

the foundation areas. Boring B-4 was located in the prospective parking area north of the 

dwelling. Locations of the explorations are shown on the attached Exploration Plan (Figure 2). 

J. KEITH CROSS, P.E. 16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 
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The borings were performed with a portable, "Acker Soil Mechanic" drill rig advancing 2-1/4" I.D. 

hollow stem auger. Standard penetration test data (ASTM D-1586) were obtained at selected 

depth intervals with a two (2) inch O.D. split spoon sampler driven by a 140 pound hammer free

falling thirty (30) inches. The number of blows required to drive the sampler the final twelve 

inches of the sample interval, or to refusal, is termed the "Standard Penetration Resistance" (N), 

and is an approximate measure of the in-situ relative density or consistency of a soil. The 

resistance values (N) are shown on the accompanying boring logs and geologic sections at the 

back of this report. 

Exploration locations were determined by tape measurement from available reference points 

around the house, and should be considered accurate only to the degree of the method 

employed. Exploration elevations were established by interpolation of the topographic map 

provided by the owner. Records of encountered ground conditions were maintained in the field 

by W.L. Bicket, a licensed engineering geologist contracted by this office. Samples obtained 

from the explorations were placed in air tight containers and transported to this office for further 

examination. 

GEOLOGY AND SUBSURFACE CONDITIONS 

The following geologic and slope stability mapping literature was researched for this study; 

1) Preliminary Geologic Map Of Seattle And Vicinity, Washington, 1962, by H. Waldron, et 
al., U.S. Geological Survey Map 1-354. 

2) Landslides in Seattle, 1974, by Donald W. Tubbs, Washington State DNR Information 
Circular 52. 

3) City of Seattle Environmentally Critical Areas {ECA) Map Folios, 1996, Department of 
Construction and Land Use, Page 72. 

4) Coastal Zone Atlas Of King County, Washington, Washington State Department of 
Ecology (DOE), Sheet Kl 5. 

The USGS and DOE mappings show the terrain in this vicinity to be formed over pre-Vashon to 

early Vashon age nonglacial and glacial sediments. These deposits are shown to consist 

J. KEITH CROSS, P.E. 16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 
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primarily of interbedded medium grey to dark grey clay, silt and fine to very fine sand. The fine 

grained sediments are thought to have been deposited in lakes, distant from the advancing ice 

front, and in fluvial systems prior to the advance of the Vashon glacier. These deposits 

accumulated during the transition period near the close of the pre-Fraser (Olympia) interglacial 

period and into early Fraser time. The USGS mapping refers to these materials as the "Older 

clay, (Qc)", while the Coastal Zone Atlas shows them as "Pre-Fraser nonglacial sediments, 

undifferentiated, (Qns)". Both designations occupy a similar position within the regional 

stratigraphy. 

Following their deposition, the sediments were overridden and compressed into a dense 

condition by the weight of the advancing Vashon glacier. About 3,500 to 4,000 feet of ice is 

estimated to have overlain the vicinity at the peak of the glacial advance. This is thought to 

have occurred during the later stages of the Pleistocene epoch, some 12,000 years before 

present. 

Subsurface Conditions 

A detailed record of ground conditions encountered in our explorations is included in the boring. 

logs at the back of this report. Our interpretation of site stratigraphy is shown in the 

accompanying geologic cross-sections, Figures 3, 4 and 5. In summary, our findings are 

generally consistent with the USGS and DOE mappings. Each of our borings encountered a 

sequence of interbedded very stiff to hard clayey silts, silts, fine sandy silts, and dense silty fine 

sands at depth around this site. These materials are interpreted to correspond with the "Older 

Clay" and "Pre-Fraser sediments" shown in the mappings, and appear to core the hillside in this 

vicinity. Standard Penetration (N) values for these materials range from about 20 to 60 (40 on 

the average) for the silt/clay phases, and about 45 to 70 (60 on the average) for the fine sand 

phases. Based on these values, the silt/clay materials would be characterized as "hard", and the 

fine sands as "very dense". 

Each of the borings encountered zones in which the soil matrix is broken or disturbed. These are 

shown in the boring logs and cross sections. The degree of disturbance in these zones varies 

J. KEITH CROSS, P.E. 16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 
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from trace or minor in borings B-1, B-2, and B-4, to substantial in boring B-3. The disturbed 

areas (thickness) vary from an inch or less in boring B-4, to 2 feet or more in boring B-3. As may 

be seen, the elevation at which this zone occurs (about 97 to 98 feet) is similar in borings B-1, 

B-2 and B-3. Soils affected include hard silts, clayey silts and fine sands. Standard penetration 

(N) values range from about 35 to 60 in areas of trace or minor disturbance. In the area of 

boring B-3, an N value of 14 was recorded in a highly broken zone. 

An accumulation of very fine sandy silt fill/modified ground was found to overlie the slope core 

soils around the dwelling. Fill thickness varies, but in general appears greatest around the east 

end of the house. Borings B-1, B-2 and B-3 encountered approximately 1 to 3 feet of f.ill. 

The soil conditions encountered in the borings we conducted are similar to soil conditions 

represented in borings logs you obtained from the City of Seattle. These shallower borings are 

understood to have been performed about two years ago (6/28/01) as part of a storm water pipe 

alignment study for the City of Seattle Surface Water Utility. 

Ground Water 

Ground water was not encountered in borings B-1, B-2 and 8-4. However, zones of saturation 

were recorded beyond about 12 feet (below elevation 89.5 feet) in boring 8-3. Inasmuch as 

borings 8-1, 8-2 and 8-4 were terminated above this elevation, the existence and/or extent of 

ground water activity in those areas at similar elevations was not determined. Judging from 

vegetation and appearance of the terrain below the house, we would anticipate that some form of 

out-watering activity exists, and effects the slope below the house. This likely includes seepage 

from discrete sandy strata which are blanketed by a cover of surficial colluvium. 

SLOPE STABILITY 

Mapping 

The DOE mapping shows the property to lie within the "Unstable (U)" stability 

classification. The DOE mapping designation takes into account slope height and steepness, 

J. KEITH CROSS, P.E. 16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 
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geology, hydrology, and other factors pertaining to landslide history and slope processes. The 

DOE classification for unstable slopes is based.on the following definition: 

"Unstable Slopes are generally steep and considered unstable because of geology, ground 
water, or wave erosion factors are critical and/or the slopes show evidence of present or past 
landsliding. Unstable areas include landslides and talus too small or obscure to be individually 
mapped." 

The Seattle ECA map Folio 1 shows the property to lie within the "40% or more steep slope", and 

"Potential Slide Areas" mapping classifications. Map Folio 2 shows the properties to the north 

and south to be mapped as "known slide areas". Based on the documented history, geology and 

general appearance of the area, the above stability mapping designations would seem, 

appropriate. , 

Documentation 

City of Seattle Engineering Department and DCLU records document a history of landslide 

activity in the immediate area. Reports of landsliding within an approximate 2 block radius of the 

house dating back to 1966 are on file at the DCLU and Engineering Department street 

maintenance division. The closest reported slide activity occurred on the lot south of the 

residence at 1922 Victoria Avenue SW. The mapped slide scarp appears to have extended 

across the alley right-of-way and onto the slope lying south of the house. At least two older 

houses were damaged in the 1966 and' subsequent 1969 landslides. A geotechnical opinion 

suggests that causative mechanisms for these slides were the presence of uncontrolled fill and a 

poorly functioning storm drain system. 

A third slide is located east of the property, across the Brook Avenue right-of-way in the area of 

the property at 1911 Fairmont Avenue SW. This reportedly occurred in 1997, and is referenced 

in the landslide study done for the City of Seattle by Shannon & Wilson. This is related to an 

occurrence investigated by Shannon & Wilson. Descriptive information about this slide activity 

was not available at DCLU. 

Landsliding along the alley north of the property (at approximately 1912 Brook Street SW), 

reportedly occurred in January of 197 4. This failure involved fill placed for support of the alley 

pavement. A repair utilizing rock filled gabion baskets and light weight fill was implemented by 

J. KEITH CROSS, P.E. 16332 Inglewood Lane NE, Kenmore, Washington 98028-3903 
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DRILLING METHOD: 

Rotary - Hollow Stem Auger 
S A MP L I NG M E T H O D ISi : 

Standard Penetration (SPT) 

• BLOW COUNT 
A WATER CONTENT 

0
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BOA ING DESIGNATIQN:'·illlJt 

SHEET 1 OF1 

SURFACE ELEVATION: 121' 
DATUM: NAVO 88 

MATERIAL 

DESCRIPTION 

TEST 

RESULTS 
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Medium dense, light grey brown to grey, 
very fine sandy silt, moist, thin bedding in 
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)D 
\ 
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-

\ 
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~ 

. ) .... 

I 
I 

5-

15-

zones, intact matrix. 

fine sand interbeds 

Hard, grey, clayey silt, moist, trace hackled 
texture in a few fine horizontal partings. 

1lt 

Hard, grey with grey brown, silt with trace 
clay, moist, thin bedding, intact matrix, very 
fine sand dusting on partings. 

\!, 

Hard, grey, silty clay, moist, thin bedding, 
intact matrix, 

occasional seams of clayey silt 

Very dense, grey, mottled, poorly sorted 
silty sand, moist to wet, occasional silt 

!\. interbeds intact matrix. 

20-1'\. 

25-

T.D. @ 19.5 feet, 7-03-03 

Note: Drilling terminated due to equipment 
refusal in dense materials. No ground water 
seepage observed. 
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