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Attention: Mr. Ron Hopper 

Gentlemen: 

Earth 
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Geotechnical Engineers, Geologists 

~ Environmental Scientists 

E-3800 

We are pleased to submit herewith our report titled "Geotechnical 
Engineering Study, Proposed Commercial Development, 33rd Avenue 
West, Lynnwood, Washington". This report presents the results of 
our field exploration, selective laboratory tests, and engineering 
analyses. The purpose and scope of our study was outlined in our 
February 17, 1988 proposal. 

Based on the encountered conditions, and the results of our an
alyses, we believe that the proposed buildings can be supported by 
conventional continuous and spread footings bearing on the native 
medium dense to dense sandy silts, silty sands and sands, or on 
structural fill placed over the competent native soils. Similarly, 
concrete slab-on-grade floors can be supported by the medium dense 
native soils or structural fill. Total settlements of about one inch 
can be expected over the life of the buildings with differential 
settlements of approximately one-half of one inch. 

Numerous seepage zones were observed in our test pits at various 
depths beneath the existing grade. We anticipate that groundwater 
seepage may be encountered during the excavation of the building 
pads. Therefore, interceptor drains may be required to prevent the 
water from entering the working areas. 

The contents of this report describe our study and contain geotech
nical recommendations regarding foundation design criteria, earth
work considerations, and site drainage, along with other geotechni
cally related aspects of the project. 

1805 - 136th Place N.E., Suite 101, Bellevue, Washington 98005 Bellevue (206) 643-3780 Seattle (206) 464-1584 
222 E. 26th Street, Suite 103, P.O. Box 111744, Tacoma, WashingtorBl!u#Booronsultants, Inc. Tacoma (206) 272-6608 
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We appreciate this opportunity to have been of service to you during 
this initial phase of project development, and we look forward to 
working with you in the future phases as the project comes to 
fruition. In the meantime, should you or your consultants have any 
questions about the content of this report, or if we can be of 
further assistance, please call. 

Very truly yours, 

EARTH CONSULTANTS, INC. 

Randy R. Williams 
Staff Engineer 

/ 
,/} 

/ 
I / 

; 

lobe t s. 
President 

RRW/RSL/kml 
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GEOTECHNICAL ENGINEERING STUDY 
PROPOSED COMMERCIAL DEVELOPMENT 

33RD AVENUE WEST 
LYNNWOOD, WASHINGTON 

INTRODUCTION 

Project Description 

The subject site is located on the west side of 33rd Avenue West 
approximately one thousand (1000) feet south of the 33rd Avenue West 
and 188th Street Southwest in Lynnwood, Washington, as shown on 
Plate 1, Vicinity Map. The property is bordered to the north and 
west by business parks, to the south by residential property, and 
the east by 33rd Avenue West. The purpose of this study is to 
explore the existing subsurface conditions at the site and, on this 
basis, to develop geotechnical recommendations for the proposed site 
development. 

At the time of our study, the relative position of our borings with 
respect to the site topography and proposed building locations were 
approximately as shown on the Boring and Test Pit Location Plan, 
Plate 2. Based on the available information, we understand that a 
two-story office building and a single-story drive-through bank 
facility is planned for the property. The two-story structure will 
be located in the west portion of the site with the single-story 
bank building located at the east end. The two-story structure will 
be fabricated of concrete tilt wall construction with a concrete 
slab-on-grade floor. We estimate that the maximum total dead plus 
live design loads for both structures will be one hundred ten (110) 
kips for column loads, three thousand (3000) pounds per lineal foot 
(plf) for wall loads, and one hundred fifty (150) pounds per square 
foot (psf) for slab loads. 

The proposed finish floor grade of the two-story building will be at 
approximately Elev. 424 and the finish floor grade of the bank 
building at approximately Elev. 414. Excavations up to about 
twenty-two (22) feet and fills ranging up to approximately eight (8) 
feet will be necessary to establish the proposed finish floor 
elevations of the proposed structures. The remaining portions of the 
site will be developed for on-grade parking facilities and land
scaping, including a series of rockeries up to a height of eight 
feet. 

If any of the above design criteria change, we should be consulted 
to review the recommendations contained in this report. In any 
case, we recommend that Earth Consultants, Inc. (ECI) be retained to 
perform a general review of the final design. 

Earth Consultants, Inc. 
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We performed this study in general accordance with the scope of 
services outlined in our February 17, 1988 proposal. On this basis, 
our report addresses: 

• subsurface soil and groundwater conditions; 

• suitability of existing on-site materials for use as fill, 
or recommendations for imported fill materials; 

• site preparation, grading and earthwork procedures, includ
ing details of fill placement and compaction; 

• short and long term groundwater management and erosion 
control measures; 

• foundation support recommendations, including bearing 
capacity and resistance of lateral loads for conventional 
foundations; 

• estimates of potential total and differential settlement 
magnitudes; 

• parking area and access roadway design pavement sections. 

This report has been prepared for specific application to this 
project in a manner consistent with that level of care and skill 
ordinarily exercised by other members of the profession currently 
practicing under similar conditions in this area for the exclusive 
use of Commercial Design Associates and their representatives. No 
other warranty, expressed or implied, is made. We recommend that 
this report, in its entirety, be included in the project contract 
documents for the information of the contractor. 

SITE CONDITIONS 

Surface 

The undeveloped site contains moderate to steep slopes which descend 
generally towards the east with a maximum elevation differential of 
about forty-four ( 44) feet over the extent of the property. A 
stepped concrete retaining wall extends along the north perimeter of 
the property which separates the site from the lower adjacent grade. 

Earth Consultants, Inc. 
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The site is covered with vegetation consisting of blackberry bushes, 
Scotch broom, native grasses and scattered deciduous trees on the 
north side. Scattered boulders up to four feet in diameter were also 
observed at the surface in the western portion of the property. 
There was no visible evidence of ponding water or surface drainage 
routes at the time of our field study. 

Subsurface 

The site was explored by excavating five test pits and drilling two 
exploratory borings at the approximate locations shown on Plate 2. 
Refer to the Boring and Test Pit Logs, Plates 4 through 10, for a 
more detailed description of the conditions encountered at each 
location explored. A description of the field exploration methods 
and laboratory testing program is included in the appendix of this 
report. The following is a generalized description of the subsur
face conditions encountered. 

Our subsurface study indicates that the site is typically underlain 
by a shallow layer of topsoil and sod ranging from about three (3) 
to twelve (12) inches thick. In the western portion of the site, the 
topsoil mantle is underlain fill soils varying in depth to ap
proximately fourteen (14) feet below the existing grade. The fill 
generally consists of loose to medium dense silty sand with gravel. 
Concrete rubble was also observed at the surface in some areas of 
the fill. 

Below the topsoil and fill is a layer of loose to medium dense sandy 
silt varying up to seven feet in thickness. Traces of silty clay 
were mixed with the sandy silts in Test Pit TP-3 near the southeast 
corner of the proposed two-story building. The sandy silts are 
underlain with weathered till soils consisting of medium dense 
silty sands, sands, and gravel. Beneath the weathered till is dense 
to very dense till soils at depths varying from about eight (8) to 
twenty-five (25) feet below the existing grade in the east and west 
portions of the site, respectively. 

Groundwater 

Minor groundwater seepage was encountered in Test Pits TP-3 through 
TP-6 at levels from about three (3) to eleven (11) feet below the 
existing grade. Seepage was also encountered in Boring B-1 at a 
depth of eighteen and one-half (18-1/2) feet. The seepage levels 
encountered during our field study are indicated on the test pit and 
boring logs. The groundwater seepage level is not static and 
fluctuations in the level may occur depending on the season, amount 
of rainfall, surface water runoff, and other factors. Generally the 
water level is higher in the wetter winter months. 

Earth Consultants, Inc. 
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FIELD EXPLORATION AND LABORATORY TESTING 

E-3800 

Our field exploration was performed on February 11 and 12th, 1988. 
Subsurface conditions at the site were explored by excavating five 
test pits and drilling two borings to a maximum depth of thirty
eight and one-half (38-1/2) feet below the existing grade. Boring 
and test pit locations were approximately determined by taping the 
distances to the nearest property corner. Boring and test pit 
elevations were approximately determined by interpolating between 
the contour intervals provided on the undated site plan provided by 
David Evans and Associates, Inc. The locations and elevations of 
the borings and test pits should be considered accurate only to the 
degree implied by the method used. These approximate locations are 
shown on the Boring and Test Pit Location Plan, Plate 2. 

The field exploration was continuously monitored by a geotechnical 
engineer from our firm who classified the soils encountered and 
maintained a log of each boring and test pit, obtained representa
tive samples, measured groundwater levels, and observed pertinent 
site features. All samples were visually classified in accordance 
with the Unified Soil Classification System which is presented on 
Plate 3, Legend. Boring and Test Pit Logs are presented on Plates 4 
through 10. The final logs represent our interpretations of the 
field logs and the results of the laboratory examination and 
selective tests of field samples. The stratification lines on the 
logs represent the approximate boundaries between soil types. In 
actuality, the transitions may be more gradual. 

The consistency of the soil was estimated based on the effort 
required to excavate the soil, the stability of the trench walls, 
standard blow counts and other factors. 

Representative soil samples were placed in closed containers and 
returned to our laboratory for further examination and testing. 
Visual classifications were supplemented by index tests such as 
sieve analyses on representative samples. Moisture contents were 
performed on all samples. Results of moisture determinations, 
together with classifications, are shown on the boring and test pit 
logs included in this report. The results of two sieve analyses are 
illustrated on Plate 11, Grain Size Analyses. 

Earth Consultants, Inc. 
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BORING NO. 1 
Logged By PG 

Data 3-3-88 

(3" sod) 

Soil Description 

sm Fill: Gray silty fine to coarse SAND 
with gravel, moist, loose to medium 
dense 

sp Gray fine to coarse SAND with trace 
sm gravel, moist to wet, medium dense 

ml Gray SILT with fine to coarse SAND and 
occasional gravel, moist, medium dense 
(till) non-plastic 

- becoming very dense below 27.5 feet 
- with slight mottling 

- cobbles at 32 feet 
- becoming sandier below 32 feet 

Depth 
(ft.) 

5 

10 

25 

30 

35 

ELEV. 445 '± 

Sample 

I 

I 

I 

I 

I 

:::c: 

(N) 
Blows 

Ft. 

8 

11 

18 

15 

77 

50/2" 

w 
(%) 

13 

13 

12 

16 

13 

9 

50/5" 13 

Boring terminated at 38.4 feet below existing grade. Groundwater 
seepage encountered at 18.5 feet during drilling. Boring backfilled 
with cuttings . 

......__.....__.,...-.ow....,.-.w • .. -...illlclliallOIWllll!llar*'Y llllle ............ - ........ ...,..,Md 
jullglnlelll. Tllliy- '* ~ ,.,._ .... .,..., lilW Md ..... Wit - ~ ,....,,ibM) llr .. - or lnllrp: 111·e11, 11r a111e,s ol ........ ,,...., ....... 
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G raph 

BORING NO. 2 
Logged By DG 

Date 

US. 
cs 

sm 

ml 

3-3-88 

Soil Description 

(3" sod) 
Fill: gray silty fine to coarse SAND 
with gravel, moist, loose to medium 
dense 

Reddish brown SILT Vj.th fiM to coarse 
SAND medium 

to coarse SAND and 
dense, non-plastic 

- becoming more gravelly between 31.5 
feet and 35 feet 

Depth 
(ft.) 

5 

10 

15 

20 

25 

30 

35 

ELEV. 445•+ 

(N) w Sample Blows 
Ft. (%) 

I 9 12 

I 24 25 

I 70 10 

I 87 12 

50/5" 10 

50/6" 

Boring terminated at 38.5 feet below existing grade. No groundwater 
encountered during drilling. Boring backfiled with cuttings . 
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TEST PIT NO. 1 
Logged By DG 

Om 3-2-88 Elev. 447'± 

Depth w 
(ft.) uses Soil Description (%) 
0 

10 

-
-
-
-
-

~n 

).)'~ 

~~ 
')(')) 

)"i. > 
r ) . 
~ 

srn 

(3" sod) 

Fill: Gray silty fine to coarse SAND with gravel, 
and occasional cobbles, moist, medium dense 

22 

15 

13 

Brown silty fine to medium SAND with trace gravel,l 
moist, medium dense to dense 16 

Test pit terminated at 15 feet below existing grade. 
No groundwater seepage encountered during excavation. 

20----------------------------------------------------------------..J 

Subsur!Ke c:onditions depieled ,....nt our obMrl,elic,ns • the lime Md loc9tion ol lllia ~ hole, moclililld bl' engio-il'II -· aN!ysis. Md 
judgement. They ... nol ~ ,._..,. ol Clltw limN Md loc9tione. Wt - --~ tor 11111 UN Of~ b\l olhers ol 
inlorlMliorl ,._..cs on lhil lllg. 
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TEST PIT NO. 2 
Elev. 446' + 

Depth 
(ft.) 

0 w 
uses 

(6" 

Soil Description 

sod) 

w 
'") 

Y)~ sm Fill: Gray silty fine to coarse SAND with gravel, 
Y') >) occasional cobbles and rubble fill including 11 

VJQ 
wood, concrete and asphalt 

6 
~~ 

yl<, 
) ) 9 

~>'y 

... 
~ )< .). 
-,? 

) )I,,. 

10 

~~ 12 
}-,? 
~ 

IC,.) -,?y 
40 ~ }< 

15 - ml Dark brown sandy SILT with organics, meidum 
dense. moist .. sp Gray fine to medium SAND with trace SILT, :. ::, sm mo~i ,,_ ~onc,o ....,...; !':t- 14 

- ·Test pit terminated at 17.5 feet below existing grade. 

- No groundwater seepage encountered during excavation. 

20 

~ conclilionl dlpid9d ,._. our obNlw.liol• • the lime 111111 locmlion Ol tllis nplorllOry hole. IIIOdili9d br •9''""'111 lnl5, aMiysls. _, 
~-Thly- llOI ~ ,._...... OI IIIMr lifw 8fld toc8ti0nl. Wt eannot .cc:.pt ~ 1Dr .. -or~ Ill' Olhers ol 
inlDffl*ion ........... Ilg. 

Earth 
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TEST PIT NO. 3 
Elev. 431 '± 

o.pm w 
(ft.) uses Soil Description '") 
0 .... """'1,..----..------------------------------------------------------(8" topsoil) 

I 

10 

15 

ml Gray-brown mottled interbedded SILT and seams of 
cl silty fine SAND, moist, stiff, slightly plastic 

SJn Grading to: gray brown silty fine to coarse SAND 
with gravel and occasional cobbles, dense, moist 
(till) 

25 

34 
<l 

18 
<l 

8 

LL=38 
PI=l4 

Test pit terminated at 12 feet below existing grade,. 
Groundwater encountered at 6 and 9 feet during excavation. 

Subeurl9ce condilioM depiCl9CI ,._ our Clbefflmiona •Ille-. and locSIOl'I Ol lhia ~hole.modified bJ engineefing-. analysil. and 
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TEST PIT NO. 4 
Logged By DG 

0... 3-2-88 Elev. 424' + 

~ffi w 
(ft.) uses Soil Dncription ,,., 

0-. .... ..----..---------------------------------------------..------. 

to 

15 

ml 

ML 

12" to soil 
Reddish brown SILT with fine to medium SAND, 
loose to medium dense, moist, non-plastic 

Gray brown mottled interbeddeq SILT ang thin 
layers of silty fine to medium SAND, moist, 
medium dense, non-plastic 

36 

19 

3 .. 
gm Brown silty GRAVEL with sand, medium dense, wet 

srn 

JJrown fine tic> inedium SAND, aoist, aedium dense· 

Blue gray silty fine to medium SAND with grayel, 
dense to very dense, moist (till) 

·Test pit terminated at 13.5 feet below existing 
Groundater seepage encountered at 7, 8.5 and 11 
during excavation. 

~ 
17 

~ 
14 

grade. 
feet 

a.t,eu,tece c:ondllionl dllplClld ,._. our ObNI...,,. II Ille lime 811d lllcalion Ol ltlia ...,io,.iory llale, modified .., •91-ing ........... 8nCI 
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Lopdly PG 
o.te 3-2-88 

TEST PIT NO. 5 
Elev. 1J J '+ 

0epm w 
Cft.) USCS Soil Description C%) o-."""'""'9----,,~~--~~------------------------------~..;....,__ ____ _ (8" topsoil) 

I 

10 

16 

ml 

ml 

Reddish brown SILT with fine to medium sand and 
organics, moist, loose to medium dense, non-plasti 

37 

Gray brown mottled interbedded SILT and thin seams <l 
of silty fine to medium sand, moist, medium dense, 21 

non-plastic 
UJ,,1 ...... ~--t-~~~~~~~~~~~~~~~~~~~~~~--11f 

sm Brown silty fine to medium SAND with gravel, moist 
medium desne 

sm Blue gray silty fine to naedium SAND wieh gravel, 
dense to very dense (till) 

<J 
9 

Test pit terminated at 10.5 feet below existing grade. 
Groundwater seepage encountered at 3, 6 and 8.5 feet 
during excavaiton. 

Sublurfece condlliona ~,._our ol:INI .... • a Ille lime Md loCaion Cl tllil ~ hDle. modified br e,9t-i119 -· .....,.is. Ind 
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