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RESIDENCE 

TERRA ASSOCIATES, Inc. 
Consultants in Geotechnical Engineering, Geology 

and 
@ 

Environmental Earth Sciences 

% 
.-----------------------------------------------------------------------

Ms. Kathleen Kendziorski 
Route 5 Box 376 
Vashon Island, Washington 98070 

Subject: Geotechnical Investigation 
Proposed Single Family Residence 
Robinswood Road & Sunset Beach Road 
Vashon Island, Washington 

Dear Kathleen, 

December 19, 1988 
Project No. T-896-0 

This report presents the results of our geotechnical investigation performed at the site of 
the proposed residence to be located on your property located north of the intersection of 
Robinswood Road & Sunset Beach Road on Vashon Island, Washington. The purpose of 
the investigation was to determine the nature and engineering properties of the 
subsurface soils and provide geotechnical engineering·evaluations of the site stability and 
recommendations for des1gn of foundations and retaining walls as well as for appropriate 
building setbacks, vegetation clearing , erosion control and drainage control. 

A site plan prepared by Christine Hoffman, your architect was used as a reference for our 
investigation. In addition we received a limited topographic survey of the proposed 
alternate driveway route and a copy of a County letter regarding geotechnical information 
requirements for the project. 

It is understood that the structure will be a one story building with a partial daylight 
basement on the north side. Plan dimensions of the structure will be about 20 by 65 feet. 
Foundation load information was not available but for the purpose of our evaluation 
bearing wall loads were assumed to be less than 2 klf. If actual structural loads exceed the 
above value by more than 50%, this office should be notified. 

The structure will be located at the south end of the upper plateau portion of the property 
above the existing west and south.facing slopes as shown on Figure 2. We understand that 
you plan to excavate about 4 feet off of .the existing building site prior to building 
construction. The partial daylight basement will extend under the central portion of the 
building and will be about 9 feet below the upper level. 
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Ms. Kathleen Kendziorski 
December 19, 1988 

In addition a detached garage is planned to be located northeast of the residence as 
shown in Figure 2. We understand that two alternative driveway access routes are being
considered at this time (see Figure 2). The southerly route would require minimal 
grading, however the easterly route would require significant cuts to traverse a steep slope 
near the intersection with Robinswood Road. 

SCOPE OF WORK 

Our geotechnical investigation included subsurface exploration, soil sampling,. laboratory 
testing, engineering analyses, client consultation, and the preparation of this report. The 
scope of work included the following specific tasks: 

o Observed the excavation of six test pits to depths ranging from 7 to 11.5 feet 
below the ground surface to provide subsurface data and soil samples for 
our investigation. Locations of the test pits are shown on Figure 2. 

o Continuously logged the subsurface conditions, as encountered in the test 
pits at the time of excavation. Logs of the test pits are presented in 
Appendix A 

o Obtained disturbed samples of the subsurface materials from the test pits at 
frequent intervals for testing in our laboratory. 

o Performed preliminary reconnaissance and mapping of the onsite slope 
areas for potential impacts on the proposed site development. 

o Performed engineering evaluations of the subsurface conditions and slope 
conditions observed and developed appropriate recommendations for 
foundation design, building setbacks, guidelines for vegetation clearing, 
erosion and surface drainage control. We also developed recommendations 
for temporary excavations, retaining wall design and site gracUng. 

o Prepared this geotechnical investigation report summarizing our findings 
and recommendations for si.te development 

EXISTING SITE CONDIDONS 

The proposed site is located ,t the south tip of ,a plateau above west and south facing 
bluffs overlooking Puget Sound to the west. At the time of our field investigation, the site 
was vacant. Vegetation OJl the site included grasses, scotch bloom and blackberries. The 
slopes on the property were wooded with moderate to heavy underbrush growth. 

Site topography is relatively flat over most of the upper plateau area, however the plateau 
surface does generally rise towards the south in broad benches or steps. The proposed 
residence site is located at about the highest point on the property at the south end of the 
plateau. Slope angles measured on the west side slope generally ranged as high as 45 to 
55 degrees to near vertical. Slope angles on the south and southeast slopes were more 
moderate, ranging up to only 30 to 40 degrees maximum. 

Project No. T-896-0 
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Ms. Kathleen Kendziorski 
December 19, 1988 

During our site reconnaissance we observed much evidence of past instability on the 
slopes. A large bowl shaped failure estimated to be over 200 feet across was observed on 
the west slope in the vicinity of the north property line. Further south along the upper 
rim of the west slope we observed a relatively recent failure with about a 10 foot vertical 
scarp estimat~d to be located within about 100 feet of the proposed building site. West to 
southwest from the proposed residence site the west slope has a near vertical scarp 
estimated to be as much as 20 high and 200 feet long located along the lower portion of 
the slope above Sunset Beach Road. We understand that your surveyor has determined 
the. road to be about 170 to 190 feet below the proposed ,building site elevation. The 
southern slope area has a broad bench at aboi1t 111id slope .. A broad relatively flat area 
within a slope such as we observed can be the result of a block-glide type slope failure. 
However this bench area is connected to Robinswood Road via a narrow dirt road which 
has been cut into the hillside and therefore the observed bench could also have been 
created by past grading operations as well. A capped steel casing was observed within the 
dirt road at the approximate location shown on Figure 2. We understand that the casing 
is a water well previously installed on the property. 

Subsoils 

Our evaluation of the subsurface conditions was based on our observations of the 
exploratory test pits, soil samples and laboratory tests. Subsoils encountered at the 
proposed residence site were natural glacial deposits of silty san:d with gravel (glacial till) 
and relatively clean fine sand. The cleaner sanit was encountered in test pits TP-1 and 
TP-2 on the upper portion of the building site, while the glacial till soils were encountered 
at the lower end in TP-3. A hard silt/ clay material was encountered at a depth of about 
10.5 feet i11 TP-1 and this unit was observed in the mid- to lower slope areas south and 
west of the site. Subsoils encountered at the garage site and in TP-6 along the driveway 
aligrilllent were generally gravelly silty sand soils which were classified as glacial till. 

" . ~ ' , 

The subsoils generally included 6 to 12 inches of topsoil underlain by loose to medium 
dense soils to depths of 3 to 4 feet. The deeper soils were generally dense to very dense 
to the .depths of the test pits. Laboratory testing indicated that the natural subsoils to be 
moist. 

Ground Water 

During excavation of the test pits, no ground water Oi seepage was encountered in any of 
the test pits to the depths· explored. 

Subsurface Variations 

Based on our experience, -it is our opinion that some variation in the continuity and depth 
of subsoil deposits and ground water levels should. be1 anticipated. Due to the 
depositional characteristics of the natural soils. fllld seasonal ground water variations, care 
should be exercised when interpolating or extrapolating subsurface soils and ground water 
conditions between or beyond our test pits. 

Project No. T-896~0 
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Ms. Kathleen Kendziorski 
December 19, 1988 

EVALUATION AND RECOMMENDATIONS 

General Site Evaluation and Recommendations 

Based on our observations, the proposed residence site is located above oversteepened 
and potentially unstable slopes, particularly on the west side of the site. In our opinion 
the house and garage structures should be set back from the very steep west slope a 

· · horizontal distance of at least 75 feet and at least25 feet from the south slope. 

Cutting 3.n:d prulllllg of existing trees. on the upper slope for view purposes should be 
accomplished with a minimum of disturbance to the existing, slope surface vegetation. We 

· recommend pruning or topping of the, trees over felling. Howev;er dead or diseased trees 
which are still standing should be felled. In all cases the stumps should be· 1eft intact and 
disturbance to surrounding ground cover should be minimized. 

Existing surface drainage on the upp<;r plateau generally appears to be parallel or away 
from the slope areas however we have no general site topographic map by which to verify 
this. We recommend that all site drainage be directed away from the slope areas. Direct 
concentrated discharge over the steep onsite slopes would likely result in localized 
erosion damage and/ or sliding. 

In our opinion all foundations for th~ new structures should be supported on the medium 
dense to dense glacial soils encountered at depths about 3 feet below existing grades and 
beyond the minimum ,slope setbacks discussed above. 

Site grading is expected to include excavation of about 4 feet off the v.pper portion of the 
residence building pad and excavation for construction of the daylight basement. Onsite 
soils are not considered suitable for backfill behind the basement wall or other retaining 
walls because they may not be adequately free-draining. Wall backfill will require clean 
imported sand/gravel soils. In. our experience, soils derived from glacial till are quite 
moisture sensitive when used as general fill material. Except in dry, low humidity 
weather, proper fill placement and compaction will require the use of imported granular 
fill material for any onsite fill. No fill soils should be placed on or above the existing 
steep slopes to the south or west of the site. 

Construction of the proposal alternate driveway route appears that it would require cuts 
of several feet to traverse an existing steep road cut on the west side of Robinswood 
Road. Such cuts would likely expose loose to medium dense weathered soils and we 
therefore recommend that the cuts be sloped back at a 2:1 {horizontal:vertical) gradient 
or that they be supported by an engineered retaining wall. 

The following subsections present our recomm.endations for design of foundations, 
retaining walls, pavements, site grading and support of floor slabs. Also included are 

, recommendations for plan review and observations and testing during construction. 

Project No. T-896-0 
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Ms. Kathleen Kendziorski 
December 19, 1988 

Plan Review 

This report has been prepared to aid in the evaluation of this site and to assist the 
architect, structural·and.civil engineers in the design and construction of the project. It is 
recommended that this office be provided the opportunity to review the final design 
drawings and specifications to determine"if.the recommendations of this report have been 
properly implemented and to make any supplemental design recommendations which 
may be required. · 

Observations and Testing During Construction 

Foundation recommendations given in this report are based on the assumption that all 
foundationswill be placed on undisturbed natural glacial soils at the recommended depth. 
All footing excavations should be observed prior to placement of steel and concrete to see 
that footings are founded on satisfactory bearing.materials and that excavations are free 
of loose and disturbed materials. All structural fill and backfill should be placed and 
compacted under observation and testing by this office. 

CLOSURE 

The findings and conclusions of this report were prepared in accordance with generally 
accepted professional engineering principles and practice. We make no other warranty, 
either express or implied. Our conclusions and recommendations are based on the results 
of the field and laboratory investigations, combined with an interpolation or extrapolation 
of soil conditions between and beyond the test pit locations. If conditions encountered 
during construction appear to be different from those shown by the test pits, this office 
should be notified. 

Respectfully submitted, 

TERRA ASSOCIATES, IN£. 

~~a~ 
James A Doolit 
Principal Engineer 

Encl: Figures 1 and 2 
Appendices A and B 

Dist: 3 / Addressee 
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Vashon Island Washington 
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APPENDIX A 

FIELD EXPLORATION 

Our field exploration included a site reconnaissance and subsurface drilling program. 
During the site reconnaissance, the surface site conditions were noted, and the locations 
of the test pits were approximately determined. The test pits were approximately located 
using existing sutvey staking as a guide. 

Test test pits were excavated using tractor mounted backhoe equipment. Soils were 
continuously logged by an experienced geologist and were classified· in the field by visual 
.examination, in accordance with the Unified Soil Classification system. Field descriptions 
have been modified, where appropriate, to reflect laboratory t~st results. Definitions of 
the Unified Soil Classification System are presented on Figure A-1. 

Logs of the test pits are presented in the test pit summary sheets A-2 through A-4. The 
test pit summaries include descriptions of the soils, pertinent field data and 
supplementary laboratory data. 
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More than 50% of 
coarse fraction 

is larger than 
No. 4 sieve. 

SANDS 

More than 50% of 

coarse fraction 

is smaller than 

No. 4 sieve. 

Clean· 
Gravels 

(less than 
5% fines). 
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5% fines). 
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with fines. 
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Liquid limit is ~ess than 50%. 
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Liquid limit is greater than 50%. 

HIGHLY ORGANIC SOILS 

Lt: I I t:H GRAPH 
SYMBOL SYMBOL TYPICAL DESCRIPTION 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

Ml.. 

CL:. 

OL 

MH 

CH 
OH 

PT 

...... ....... ...... . . . . . . . . .... . . . . ' .. . ...... 

Well-graded gravels, gravel-sand mixtures 
little or no fines. ' 
Poorly-graded gravels, gravel-sand mixtures 
little or no fines. , ' 
Silty gravels, gravel-sand-silt mixtures, 
non-plastic fines. 
Clayey gravels, gravel-sand-clay mixtures. 
plastic fines. 

.·: ..... :·.···· Poorly-graded sands or gravelly sands, 
; : . : : .. ' little or no fines. 

I 
~ 

Clayey sands, sand-clay mixtures, 
plastic fines. 
lriorganic silts and very ,fine sands, rock flour, 
!i!~~p~,~~t¥r-1Y}ine sanas or clayey silts with 

Inorganic clays of low to.medium P.lasticitY,%~~~!1Y clays, sandy clays, silty clays, lean 

Organic silts and organic clays of low 
plasticity. 
lno.rganic silts, micaceous or diatomaceous 
fine sandy or silty soils, elastic. . 
Inorganic clays of higt1 plasticity, fat clays. 

1 I :1, I I I Organic clays Of medium to high plusticrty, 
: : :1! , 1 1 organic silts. 

:::·~ . .';.?\::: Peat an.d other highly ·organic soils. 
.. .,.,ll.,. .... ,,,._ ~, 

· DEFINITION OF T~RMS ANQ SYMBOLS· 

I 
2" OUTER DIAMETER 

SPLIT SPOON SAMPLER 

TI 
2.4". INNER DIAMETER RING SAMPLER 

OR SHELBY TUBE SAMPLER 

p SAMPLER PUSHED 

* SAMPLE NOT RECOVERED 

2 ·. WATER LEVEL (DATE) 

• WATER OBSERVATION WELL 

~TERRA 
•. ASSOCIATES 

Geotechnical Consultants 

C TORV ANE READING,·tsf 

qu PENETROMETER READING, tsf 

w MOISTURE, percent of dry we-ight 

pcf DR.Y DENSITY, pounds per cubic foot 

LL.: LIQUID LIMIT,percent 
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N STANDARD PENETRATION, blows per foot 
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TEST PIT NO. TP-1 
Logged By MM _ 

Date 12-07-88 Elev. ___ _ 

Depth 
(ft.) 

0 

-
-
-

5 ,_ 

-
-
-
-

10 ,_ 

-
-
-
-

15 

--
r--........ 

r--... 

uses 
--
9"1 

SftGM 

Sttc 
SP 

SP 

ML 

Logged By MM 

w 
Soil Description (%) 

6 to 8-'.in. Tonc::oil & Sod • IIDist verv loose. 
Red-brown, silty fine SAND with roots, damp, loose. 

. Tan, cobbly, silty SAND with gravel and 
scattered roots, moist, medium dense. 

Tan-gray, slightly silty becomes clea~, fine I SAND, damp, medium dense becomes more derise , 
by depth. 13.2 

Tan-gray, fine .sandy & clayey SILT w/stains, IIDist, hard 31. 3 
Test Pit terminated at 11.6 feet depth. 
No groundwater seepage encountered. 

.. 

TEST PIT NO. TP-2 

Date 12-07-88 Elev._-_-_-__ _ 

0 - 6 fo 8-'.in. dark brown siltv Toosoil IIDist. loose. 
S-1 Red-brown, silty fine SAND with sore gravel and nurrerous 

- r--... roots, damp to IIDist, loose. 
- S~Y, Tan-;gray, silty, gravelly SAND to sandy GRAVEL 
- ' GM 

with numerous cobbles, moist, medium dense 
5 ,_ becomes dense. 3.4 

- I'--... 
·:_ SWfc Tan-gray, slightly silty becomes clean SAND 

SP with few scattered gravel, damp, dense. ·-
- Test Pit terminated at 8.4 feet depth~· 

10 -- No groundwater seepage encountered. 
-
-
-
-

15 

TERRA 
-~~....,....,. ASSOCIATES 

TEST PIT LOGS 

Kendzierski Residence 

Vashon Island Washington 
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TEST PIT NO. TP.;..3 
Logged By MM 

Date 12--07-88 Elev. ___ _ 

Depth 
(ft.) 

0 

-
-
-

5 ,_ 

-
-

-
10 ,_ 

-
-
-
-

15 

uses 
--

-- S-1 
.SM 

I'-,..._ 

SM 

w 
Soil Description (%) 

10 to 8-i n. dark brown Tonc,nil rrnist soft. 
Red-brown, silty fine SAND, w/roots, damp, loose. 
Tanw/stains, rtavelly, ·siltf)SAND, 
medium dense weathered Til 

moist to wet, 
29. 9 

Gray, gravelly, silty fine SAND with few gravel 
cemented, moist, very dense. (Till) 20. 2 

Test Pit terminated at 8.2 feet depth 
No groundwater seepage encountered. 

TEST PIT NO. TP-4 
Logged By .... ~..._1M..__ 

Date 12--07-88 Elev. _ .... _ .... _ .... __ _ 

0 

-...... -
r-.... -

-
5 ,_ 

-
-

-
-

10 ,_ 

-
-
-
-

15 

........ 
S-1 

SM 

SM 

8 to lQ-in. dark brown 'lbpsoil, llX)ist, sott • 
Red-brown, silty fine SAND w/roots, llX)ist, loose. 

Tan w/sta:i.ns, silty SAND w/gravel, IJl)ist, rredium dense. 
Gray, gravelly, silty fine SAND to fine sandy 
SILT, slightly cemented, damp, very dense 18.1 
(Till) interbedded with relatively clean SAND. 

Test Pit terminated at 6.8 feet depth. 
No groundwater s~epage encountered. 

' 
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TEST PIT NO. TP-5 
Logged By -~-™-
Date 12-07088 Elev. ___ _ 

Depth 
(ft.) 

0 

-
-
-

5 ·-
-
.:.. 

-

10 ,_ 

-
-
-
-

15 

uses 
---

r--.__ ~ 
~p 

SP 

w 
Soil Description (%) 

10 to 12-in. dark brown TonQf\; 1 rm; c,t- Qnff-

'lan, red w/stains, fine sandy Sil..T becooes silty fine 
SAND w/root, mist loose. 

Tan-gray brown gray, slightly silty becomes • 
more clean by depth, fine to medium SAND, 

kiamp, medium dense to dense. 
19. ( 

Test pit terminated at 8.9 feet depth 
No groundwater or seepage encountered. 

TEST PIT NO. TP-6 
Logged By J::J.tl __ 
Date __ 1_2-07-88 Elev. -===---

0 
-
- SM 
-

;..;,__ -
5 ·-

- SM 

-
-
-

,_ 10 
-
-
-
-

15 

...; . ~ · to lv--in •. dark broWti Tong)il & DJ.ff. mist. soft • 

Tan, silty fine SAND with numerous roots at top, 
moist, medium dense (weathered Till) 19.6 

Gray-tan, silty fine SAND to fi_ne sandy SILT & 
becomes more gravelly with depth, cemented, 

moist, very dense (Till). 15.7 

,. 
~est pit terminated 8.3 feet depth. at 
!No groundwater seepage encountered. 
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APPENDIXB 

RECOMMENDED SPECIFICATIONS FOR COMPACTED FILL 

The following specifications are recommended to provide a basis for quality control 
during the placement of compacted fill and backfill. 

1.) All areas that are to receive compacted fill shall be observed by the soils 
engineer prior to the placement of new fill. · 

2.) Soil surfaces that will receive compacted fill shall be scarified to depth of at 
least 6 inches. The scarified soil shall be moisture-conditioned to obtain 
soil moisture near optimum moisture content. The scarified soil shall be 
compacted to a minimum relative compaction of 90%. Relative compaction 
is defined as the ratio of the inplace soil density to the maximum dry density 
as determined by the ASTM D1557-78 compaction test method. 

3.) Fill shall be placed in controlled layers the thickness of which is compatible 
with the· type of compaction equipment used. The thickness of the 
compacted fill layer shall not exceed the maximum allowable thickness of 8 
inches. Each layer shall be compacted to a minimum relative compaction 
of 90%. The field density of the compacted soil shall be determined by the 
ASTM D1556-82 test method or equivalent. 

4.) Fill soils shall consist of excavated onsite soils essentially cleaned of organic 
and deleterious material or imported soils approved by the soils engineer. 
All imported fill shall meet the gradation limits recommended by the 
geotechnical report. The soils engineer shall evaluate and/ or test proposed 
import material for its conformance with specifications prior to delivery to 
the site. The contractor shall notify the soils engineer 72 hours prior to 
importing fill to the site. Rocks larger than 6 inches shall be broken into 
particles 6 inches or smaller or hauled off site. 

5.) The soils engineer shall observe the placement of ;compacted fill and 
conduct inplace field density tests on the compacted fill to check for 
adequate moisture content and the required relative compaction. Where 
less than 90% relative compaction is indicated, additional compactive effort 
shall be applied and the soil moisture-conditioned as necessary until 90% 
relative compaction is attained. The contractor shall provide level testing 
pads for the soils engineer to conduct the field density tests on. 

• 


