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Icicle Creek Engineers 

Geotechnical> Geologic and Environ.mental Services 

Ron Batt 
Batt Construction:, foe, 
24658 SE 36th Court 
lssaquah, Washingron 98029 

INTRODUCTION 

July 28. 1997 

Report 
Geotechnkai Engineering Services 
Property Development 
Carnation (King County), Washington 
Fite No. 0164-001 

This report presertts the results of our geoteohnical engineering services related to property 
development in Carnation (King County). Washington. Our services were completed in general accordance 
with our proposal dated July 22, 1997 and were authorized by Ron Batt on July 23, 1997. The subject 
property is shown relative to nearby physical features. on the Vicinity Map> Figure l. -

PROJECT DESCRIPTION 
The property is located north of the intersection of320th Avenue NE and NE 55th Street and covers 

about 2.3 acres, The pro~rcy is divided into seven building lots. Each lot will be developed with a two· 
stoiy, slngJe.family house).ising wood-frame construction. No grading is planned other than that needed to 
install foundations and shape the ground surface around the new houses. 

BACKGROUND INFORMATION 
We understand the Klng County Department of Development and Environmental Services (DDES) 

has requested that a liquefaction analysis be conducted for this property because it is in a Seismic Hazards 
area. We have discussed the scope of work with Steve Bottheim and Nancy Bmwn of ODES to determine 
that the appropriate level of investigation is conducted regarding the eva1t.1ation of liquefaction potential. 
In addition, we have reviewed a copy of DDES's letter to Batt Construction dated July 14. 1997 that 
describes the geotechnicat information r~uasted by th~ County. This letter pertains to five of the eeven 
subject building lots. The lot tiddresses and associe.ted permit numbers assigned by ODES are as follows: 

• 31904 NE 55th Street - B97R0984 
• 31910 NE 55th Street~ B97R098~ 
• 3l916NE SSth Street r .l397R0987 
• 31928 NE 55th Street- B97R0992 
• 3l922NES5th Street~ B97R0993 
Additional infonnatJon provided by ODES includes a soils report conducted on a !dte in the vicinity 

of the subject building Iots. The repo~ dated August 28, 1996> was completed oy Associated 'Earth Sciences 

Icicle Creek Engiw?ers.. tnc., M.ndowcreclc Profeui<:>nal Center, :nszs SB.64-th Pl!>.co, Suit~ 202, bsAquah, W .wiintton 98027 
Telephone: (42:S) 557-4368 Fax: (425) 557·4369 

P.02 



- - -- - - - --- - - ----- ---~- --~- ------- - -- - - ---- - -- - ----

Jyl-30,97 09:17A Icicle Creek Engineers 206 557-4369 

t Ron Batt 
Batt Construction, Inc. 
July 28, 1997 
Page2 

· Post-it"' Fax Note 

To j 

for Build & Design Group for a site located north of Carnation on 320th Avenue NE approximately 700 feet 

north. of the subject property. 

SCOPE 
The purpose of our services was to explore subsurface soil and ground water conditions at the site 

as a basis for developing geotechnical recommendations and design criteria for the proposed development 
Our specific scope of services included: 
1. Explore subsurface soil and ground water conditions by drilling two borings and excavating five test 

pits at the property. 
2. Provide an assessment of liquefaction potential. 
3. Provide earthwork criteria and site preparation recommendations for the building and the paved 

areas. This includes evaluation of the effects of weather and/or construction equipment on the 
workability of site soils. 

4. Develop foundation design recommendations including allowable soil bearing pressures and 
settlement estimates for spread footings for the planned construction. 

5. Provide recommendations for utility connections and slab-on-grade. 

SITE CONDITIONS 
SURFACE CONDITIONS 

The property is located in the lower Snoqualmie valley at about Elevation 65 to 67 feet. The ground 
surface is nearly level with about 2 feet of topographic relief over the 2.3 acre area. Presently, the property 
is vacant and is used as pasture. 

The property is bordered to the north, east and west by residential development. A strawberry field 
· borders the property to the south. 

No surface water was observed on the property. 

SUBSURFACE CONDITIONS 
The subsurface conditions at the site were explored by drilling two borings and excavating five test 

pits at the locations shown on the Site Plan, Figure 2, The borings were drilled on July 23, 1997 to a depth 
of 29 feet using a truck-mounted, hollow-stem auger drill rig owned and operated by GeoSoring and 
Development, Inc. Representative soil samples were obtained at 5-foot intervals using a 1.5-inch inside 
diameter, split-barrel sampler driven into the soil with a 140-pound hammer free-falling 30 inches unless 
othe;rwise noted on the logs. The number of blows to drive the sampler the last 12 inches> or other indicated 
distance, is recorded on the boring log. The test pits were excavated on July 23, 1997 to a depth of nine to 
eleven feet. 

The borings and test pits were logged by an engineering geologist from our firm. Soils were 
classified according to the classification system described in Figure 3. A key to the boring and test pit log 
symbols is presented in Figure 3. The logs of the borings are presented in Figures 4 and 5. The logs of the 
test pits are presented in Figures 6 and 7. Observations of the ground water conditions were made as the 
borings and test pits were advanced or excavated. 

The U.S. Geological Survey (Booth, D.R., 1990, Map I-1745) has mapped this area as underlain by 
native soils consisting of Younger Alluvium deposited by the Snoqualmie River. Younger Alluvium is 
described as "moderately sorted deposits of cobble gravel and pebbly sand along rivers and streams." 

Our borings encountered alluvial type soils (river deposits) to the full depth of the explorations (29 
feet). These soils consist of stratified (layered) silt, silty sand, sand and gravel. Borings B- I and B-2 
encountered alluvial soils that suggest that the layering of the alluvial soils is laterally discontinuous below 

Icicle Creek Engineers 0164001/072897 
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a depth of about 5 feet. Boring B-1 encountered 5 feet of loose silty fine sand at the surface underlain by 
very l()ose silty fine sand and soft sruidy silt to a qepth of .ibout 20 fe~t. The soils graded to a medium dense 
gravel from 20 feet to the completion depth of Boring B-r at 29 feet. Boring B-2 encountered 5 feet of soft 

P.04 

sandy silt and loose fine sand with silt underlain by medium dense gravel with variable amounts of silt and @ 
. sand to the completion depth of the boring at 29 feet. P~S--~ 

The test pit explorations were completed to ev&lllate the unifonnity of the surficial soils (to a depth ~ II}\ 
of 9 to l l feet) across the property. The test pit explorations enwuntered relatively uniform surficial soil \ 1 
conditions across the property consisting of about 5 teet of soft sandy silt and loose silty sand. The soil itV 
the test pits typically graded to medium dense at a depth of a.bout five feet.~--------·····--------· 

Ground water was generally observed at an approximate depth of 6 to 9.5 feet below tl1 e ground 
surface in the boring and test pit explorati<>ns. We expect that during the late winter and early $pring that 
the ground water table may be five to seven feet below the ground surface. 

SEISMICll'Y 
The Puget Sound region is a seismically active area and has experienced thousands of earthquakes. 

The largest earthquake recorded in the Puget Sound region wns the 7.l.ma.gnitude eruihqual(e north~ast of 
Olympia in 1949. The second largest recorded earthquake was a 6.5~rnagnitude e?rthquake south of Seattle 
in 1965. On the basis of past earthquake activity. the UBC (International Conference of Building Officials> 
1991) has _assigned the Puget Sound region a Zone 3 rating for seismic activity on a scale of 1 (lowest) to 
4 (highest). 

The project site is classified as a Soil Profile Type S3, as indicated by the 1991 UBC. 

CONCLUSIONS AND RECOMMENDATIONS 
GENERAL 

The property ls underlain by alluvial soils that contain layers in a loose condition and are moderately 
susceptible to Hquefaction under earthquake conditions. However, these layers with a moderate risk of 
liquefaction are relatively thin and are discontinuous based on the resuh:s of our explorations, !he lateral 
discontinuity of the Hquefiable layers furtlwr reduces the risk that ground settlernepts could occur during an 
earthquake. .. 

ln our opinion) the interlayering of soft. and loose soils with the medium dense gravel deposits pose 
a greater risk of differential settlement caused by the new building loads rather than liquefaction induced 
settlements. Designing foundations to accommodate for the differential settlement, such as use of a low soi! 
bearing pressure or a mat foundation, should also reduce the risk of appreciable damage to these structures 
during an earthquake, in our opinion. 

LIQUEFACTION POTENTIAL AND MlTIGATION 
Beca.ttre the property soils are susceptible to liquefaction does not necessarily mean that liquefaction 

wm occur durirt~ an earthquake. Liquefaction requires a set of conditions including specific ground motion, 
duration and other dynamic conditions that triggers the loss of soil shear strength. It is our opinion that the 
soils that underlie that property have a moderate potenti~t for liquefaction because of grain size 
characteristics and lateral diacontinuity of the soil lAyering. This means that the spc:cific set of conditions 
th&t will trigger liquefaction are limited as compared to a site with a hith liquefaction potential. 

Liquefaction typically results m Joss of soil strength Md bearing capacity and may result in 
settlement of the ground surface or building footings. The amount of settlement resulting from liquefaction 
will depend on the effectiveness of the surflciat layer to act as a floating diaphragm above the liquefied soils. 
This is difficult to evaluate; however, we believe that the 6 to 9,5 foot thick, nonsaturated silty layer that 
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mantles the property represents a favorable condition and will reduce the potential for liquefaction induced 
settlement. In addition, the loose soil layers consist of silty fine sand that is well-graded (i.e., a wide range 
of particle sizes). The well-graded condition of the loose soils reduces liquefaction potential. Case history 
studies support that most liquefaction failures involve uniformly graded soils (i.e., grains are same size). 

During an earthquake, lateral spreading of liquefied soils may occur. Lateral spreading can cause 
significant ground settlement, even without the weight of a structure. However, lateral spreading requires 
that the liquefied zone of soil is laterally continuous and intersect an area, such as a Jake or river bottom, for 
the soils to flow to. As previously discussed, the soils that underlie the property appear to be laterally 
discontinuous. Therefore, lateral spreading is not likely to occur, in our opinion. 

For a low risk level of settlement damage to the houses from an earthquake, we recommend that the 
houses be supported on conventional spread footings using a reduced soil bearing pressure· as discussed later 
in this report. The footings should be structurally tied together to provide rigidity to the foundation system 
to accommodate differential settlement. 

Alternatively, the houses could be supported on a mat foundation. A mat foundation consists of a 
structural slab with thickened edges that uniformly distributes the load of the structure to the underlying soil. 

Based on our experience in building construction in the Snoqualmie River valley, we understand that 
most of the buildings, including the fire station (built in 1992), police station (remodeled in 1996) and 
elementary school in the town of Carnation are supported on spread footings and consequently, would be 
exposed to the same liquefaction risk as the subject property provided the subsurface conditions are similar, 
which we believe to be the case. 

GEOTECHNICAL EVALUATION 
Site Preparation 

The surficial soil at the project site consists of moisture-sensitive silty soil that will be difficult for 
equipment operation during wet weather. This soil will also be difficult to compact if allowed to become 
wet. We recommend that site preparation and earthwork _be accomplished during dry weather if possible. 

We recommend that all vegetation be cleared and the sod stripped from all building areas. The dep~h 
of stripping can be expected to average about 3 inches. The sod should also be stripped from all pavement 
areas where the thickness of fill above existing grade will be less than 18 inches. Where fill thicknesses in 
pavement areas will be 18 inches or more, the sod layer may be left in place. In these areas, vegetation 
should be cut as short as possible and the clippings removed prior to fill placement. 

We recommend that all building, slab and pavement subgrade areas be thoroughly proofrolted with 
heavily loaded rubber-tired construction equipment if site preparation is done during extended dry weather 
conditions. Any areas which rut or weave during proofrolling should be excavated and replaced with 
compacted structural fill. If site preparation is done during wet weather, it will be preferable not to proofroll 
the exposed surface, as this activity could damage the subgrade. In wet weather, construction traffic should 
be kept off the exposed subgrade soil. We recommend that all sod and soil stripped from the site either be 
wasted off site or used for landscaping. 

Earthwork 
We recommend that structural fill for building pads, for subbase for pavements, for repair of soft 

subgrade conditions and for placement below and around foundations, consist of pit run sand and gravel. 
If the structural fill is placed during wet weather, we recommend that the material consist of well-graded, 
free-draining sand and gravel free of organic matter or debris. The maximum particle size should be 
4 inches. The material should contain less than 5 percent fines (soil passing the U.S. No. 200 sieve) by 
weight relative to the portion finer than the 3/4-inch sieve. If earthwork is done during generally dry weather 

Icicle Creek Engineers 0164001/072897 
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conditions, the fines content may be increased slightly, Up to about 10 percertt fmes is usually acceptable 
for dry weather earthwork, providing the fines are well niixed throughout Ul¢ ~oil and are not -p,resent as 
lumps or balls. 

Structural fill should be placed in horizontal lifts.which are 10 inches or less in loose thickness. It 
may be desirable to place ~ geotextife beneath the fill to reduce the possibility of fi]] disturbance due to 
pumping, particularly if filling is done during wet weather. This should be a field decision, We recommend 
that the initial lift be unifonnly compacted to at least 92 percent and each successive lift to.95 percent of the 
maximum dry dellsiry (Iv:fDD) detem1ined in accordance wfth the ASTM D-1557 test method. 

Shallow Foundation Support 
Spread footings: Conventional .shallow spread footing design is appropriate for support of 

residential and other lightly loaded buildings. For uniform support of the new house, we recommend that 
footings be supported on a pad of compacted structural fill. We recommend overexcavating to a depth of 
at least 2 foet or to firm bearing material in footin~ areas and replacement with compacted structural fill. 
For footings supported on structural fill, t~e zone of structural fill should extend laterally out frorn the 
footing edges~ di$tMce at lelll\t equal to the thickness of the .muctural fill. Structural fill placed beneath 
footings should be compacted to at least 95 percent of the MDD. 

The depth of embedment bvlow the lowest adjacent finished grade for all ~xterior and interior 
footings should be at least 18 inches and 12 inches, respectively. We recommend a footing width ~fat least 
16 inches for continuous wall footings and 18 inches for isolated column footings. For footings designed 
and constructed according to the above criteria. we recommend an allowable bearing pressure of 1,000 
pounds pet square foot. This value applies to the total of all dead plus long-tenn live loads, exclusive of the 
weight of the footing and any overlying backfill. This value may be increased by one-third when considering 
wine or seismic loads. 

We recommend that the footings be structuraUy connected across the building footprint to provide 
rigidity to the tbundation system, This could be accomplished by substituting interior strip footings for 
individual column footings. 

We estimate that postconstruotfon settl~ments for interior column and }X1rimeter wall footings \yill 
range from about Yz to 1 inch, depending on the total load, thickness of structural fill be/ow the footing, and 
subsurface soil conditions. We expectJhat differential settlements along wall footirtgs will be less than 
Yi inch in 50 feet, Foundation settlements are expected to be substantially complete within a few weeks after 
application of structural !oa.ds. 

Mat Foundation: A structural mat, or nift foundation may be used to support the houses to reduce 
the potential for damage caused by differential settlement The weight of the snucture should be distributed 
evenly across the foundatlon slab. The raft foundation should be supported on a minimutn of 12 inches of 
compacted stmctural fill. A vapor barrier is not required beneath the mat lf the structural fill consists of 
clean free-draining sand and gravel; however, we recommend that it be provided as an added protection 
against upward migration of moisture into the slab. 

We estimate that settlement of the mat foundation will be l to 2 inches. Differential settlement of 
v~ inch in 25 foet may occur. We expect that settlements will be complete within a few weeks after 
applioation of struotutAl lot1.ds. 

SlalJ..on-Gradc 

We recommend that at least 4 inches of clean sand and gravel or crushed rook containing less than 
3 percent fines be placed beneath on-grade floor slabs to provide unifonn support and a capillary break. An 
impermeable vapar barrier should be plaoed between the stab and the free·draining sand and gnwel. 

loiolc Creek Engineers 016400!/072&97 
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Utility Connections .. 
If a mat foundation is used, we recommend that utilities inatalled under the rnat foundation should 

be conn~cred directly to the foundation. Flexible or telescoping couplings should be used to connect the 
utilities along the edges of the mat foundation. 

Permanent Drainage 
We recommend that pavement surfaces be sloped away from building areas to direct drainage away 

from foundations and floor slabs. We recommend that all roof drains be connecti:d to tightline disposal 
system~ leading off sJte. 

USE OF TillS REPORT 
We have prepared this report for use by Batt Construction, lnc. in design of a portion of this project. 

If there are changes in the loads, grades, location, configuration or type of construction for the facilities, the 
conclusions and recommendations presented may not be applicable. If design changes are made, we should 
be retained to review our conclusions and recommendations relative to the new conditions. When the design 
has been :tu:ialize.d, we recommend that we review the final design and specifications to see that our 
recommendations have been interpreted and implemented as intended. 

The data and report should be provided to prospective contractors for their bidding or estimating 
purposes, but our report, conclusions and interpretations should not be construed as a warranty of the 
subsurface con<iitions. Our scope does not include services related to construction safety precautions and 
our recommendations are not intended to direct the contractors methodsi techniques, sequences or 
procedures, except as specifically described in our report for consideration in design. 

There are possible variations in subsurface conditions between the explorations. and also with time. 
A contingency for unantidpafed conditions should be included in the budget and schedule. Construction 
monitoring and testing is important to confirm that the conditions encountered are consistent with those 
indicated by the explorations and to evaluate whether or not earthwork and foundation installation activities 
comply with t:he intent of contract plans and specifications, For consistency in the interpretation of 
subsurface conditions and the application of design recommendations, we should be retained to provide 

· construction monitoring and consultation servlces during earthwork and foundation installation activf ties, 
Within the limitations of scope, schedule and budget, our services have been accomplished in 

accordance with generally accepted practices in this area at the time the report was prepared. No warrantlcs 
or other conditions, express or implie~ should be understood. 

•******************* 
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We trust this information meets your present needs. If you have any questions or if we can be of 
further assistance to you, please val!. -

DDCument IO; 0164001.REP 

Three copies subrnfned 

Attachments 

Icicle Creek Engineers 

Yours very truly, 

Icicle Cteek Engineers, Inc. 

(;J r) rD. . . 
~··~~....,.,.._~ 

Brian R. Beaman, P.E.. P.G. 
Prin:cipal Engineer/Geologist 
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MAJOR D1VlSiONS : Generalized Group 
:Desctlption 

-Coarse· I GRAVEL I CU:AN GMVtL 
OW I Well-srnaed gravels 

Grained More than 50% GP 
: Poorly-graded Sfl\VCl!f 

! Soils of coarse fraction Gravel tutd ~ilt rrtixrures GRAVEL WlTH GM 
tetained 011 tht FrNES Gravel and clay mixtures No, 200 si~\tc GC i .. ,. ... _ 

SW I : Well-~de<l ~and SAND CLEAN SAND I SP Poorly•graded sand 
Mote than 50% --

More than ~0% of come frncrlon SANO WITH I SM SiU!d and sflt mix:turl;$ 

r~tlllm:d on tho p115sts lho FINSS j SC Saud and cl~y nlixrures. No.""" .i .. t1~ No. 200 sieve 
Plne• SILT AND CT.AY INORGANIC 

ML Low-plasticitY silts 
Grained j CL Low-p!n&tlcity c!IIY' 

Soils Llquid Limit 
O'flQAN[C OL LOW jllin!C1ty orgtiruc slits 

Im than SO l\lld org1mi~ clays 

sn:r ANO CLAY 
INORGANIC 

MI{ 
1 

High-plllStkilysilts 

I More than SO% I 
CH l Hig!,..pk,i:tioiiy !!l"'!f" 

i pmll\g the l Liquid Limit i ORGANIC OB : Hlgn-plastici~• o~MiaSi!I,~ 
: No,2001tie.V<J iTCl\~f than 5() · an<l ora.anfo elav~ 

I Hw.111:,, Or!!Mie Soils Prim.inly orgnnlq ml\lt~f will! organlo ~dor PT j Pe!t 

Not<>. ll Soil ~w:rifu:nion hasc<I on ~!Ju,l clutlfic,,tlon of 10U Ins~~ i=rl!,nu wim ASTM 0148~-')!) 
i) Soil <l•<m~iOJlltsiJlf>Wlo<1.t0fY1'l'.J; iJ pr,ud on ASTM D'l4H-\',O 
J) 0--1C1"1ption or ;o;1 d,m,iity or c6mh~ney ,. b"""1 oo i~nofb!~W<"'41\t elm •ru!lor IC$! <1,14. 

Key to Boring Log SymbQls 

~-S-am_p_li_n_g_M_e_th_od,--, Boring Log I . Description ~ 
Symbol . 

-,-~-~--------+-----~·-------~~ 
! • 34 I ; Location ofrelativ!!ly undisrurbed sample 

Blows required to drive a 2.4 
inch t(). -splikb"rrel sampler 
12-lnches or othet indicated 
distances wing a 300,pound 
hanun•t frJtlns 30 inches. 

UlQAiion of disturbed srunplc 

! 

!-------------'-----r .. ·--------------, 1 
Blows reqpirt:4 ;Q drivo a l ,S• ! L,,\Cl\tlon of saqwlo ohtained in iC!ltral 

inch I.D. split bllrrtl sampler 14 fl i;ccor4Mce with SW1d11td Pem;tnmon T~ , 
(SPT • Stan()ard Petteuatio!\ 1J (ASTM D-1586) rest proee411res. 1 
T~i) l 2•incli,;s or other 
indicated dlsrartees uslttg n rn 
140-p-000<! hummer flllllng JO 
30 inches. 

GrobSnmplt I 
I 

Location of SFT sampling 1tttempt wlm no 
T\!90Y~IY• 

sampler pus!le£l Wlt/1 me weight of the: 
lu1mmer or against weight of the dtil!lrta rig 

Samp!c o~ined frotrt drill cuttirtgs. 

T,. 
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I 

Soil Farticte Si?:e Definitions --
Component Si1.c:RMgi:: 

Boq(ders I Gre:)!tcrthan 12 inch 
Cobbli;s '. 3 inch to l2 inch I 
Gravel i '3 inch w No, 4 {4, 78 mm) I 

Coarse 3 inch t(l 3/4 inch 
Fine 314 inch to No, 4 (4.78 mm) 

: 

Sattd No. -4 ( ,t, 70 mm} to No, 200 ! (0.074mm; ' 
Coarse No. 4 { 4.78 mm} io No. 1 o 

(2.0 tl'lm) 
Medium No. 10{2.0 mm) u, No.40 

((l.4lmm) 
Fine No. 40 (0.42 mm) ro Ne;. 200 

(0.074 mml 
SUtandClay Less than No. 200 (0,074 mm) 

Soil Moisture l\tfodi:fien 
~S-o_il_M_oi_'s_tur_e ~ Description ~ 

Dry I Abse.nce ofmoistwe 

Moist Damp. out no visible water 

Wet Vlsibl~ wacot 

Laboratory Te3ts 

: Test I Description I 
1-------------'1 _____ ,_ - _ _; 

Density DN 
Grain Size 

Percem Fines 
AHerbcrg Limit3 

l Hydrom~ter An'"ysi~ 

Consolidathm 
CompacJlol\ 
Pcnneabillty 

OS 

PF 
AL 
HA 

CN 
CP 

PM 

Unconfined Unconsolidated: l:U 

Confined Unconsolidated i cu 
Confmcd Consolidated CC 

I Chemical Analysis CA 
-····. ----~------------" 

Icicle Creek Engineers Legend for Boring Logs - Figure 3 
1/ 
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,, Depth 
(feet) (1) 

0.0-0.3 

0.3 - l.O 
2.0-3.5 

3,5 •7.0 

7.0-9.0 

0.0-0.3 
{}.3 - 1.1 
1.5 • 3.0 
:to. 1.s 
7.5 -9.0 

O.D-lU 

0,3 - l.S 

1.5 •5.Q 
5,0-9.0 

0.0•03 
O.l - l.0 
!.O • 2.0 

2.0 · w.o 

' 

: ·.,,..:·"·· 

Soil Group 
Symbol (2) 
•• l• 

ML 
SM 
SP 

G?-GW 

Mt 
SP-SM 

SP 
GP-OW 

Mt, 

SM 
SMJML 

ML 
SM 

SM/ML 

Icicle Creek Engineers 

Test fir Description (3) 

. ' ... /,:··· ·,· ... : ...... 

Sod !i!!d topsoil 
8.rown Sfflldy SILT (soft. moist) 
Brown silty fine SAND (loose, moist) .-
Brown fine to medilm1 SAND (loose to tned!µm den~e, moisi) 

Gtades to fin~ 10 medium SAND with gravel at 5.5 feet 

Brown fine to coar:;e GR.A. VEL with sand imd a trace of silt 
(medium dense, moist to wt:t) 

T~i pi~ comp!otcd at 9.0 tcet on 07/23/97 
Moderate cavini:: of lest olt sidewall from 4.0 to 9.0 feet 
Gro\.lnd wm-i:r seepage obServed nt S.5 l~~ 
Probed 1.5 feet wilh 11.2-inch diamct'.(:r steel probe rod at 2.0 fee~ 

Sod and to!')Sllil 
Brown s11ndy SfLT (soft, moist) 
Brown fine SAND with $Ill (loose, moi:rt) 
Brown fine to nle<lium SAND with 0¢¢1\.~ional gravol (loos1i to medium. densi;, moist} 
nrown fine !O cowse ORA VEL with sand attd 11 tn\~ of si!i (medium dense, moist} 

Test pit conip!~cd at9.0 f~t on 07123/97 

Seven: t:<t\/ina: oftc~t pit sidewall fr1>ni 3.0 t1> ~.O f;;.;t 

No free ground w~i.er obs;;rv¢d 
Pr~,id !.O ~Q l,0 f¢Ct With 1/2-l!iol\4.i~el<'r 111e,il probil rod 6t 2.0 fuet 

Disturbed sol! sample obtained 11t :l.O feet 

Sod and topsoil 
Brown SILTwlt:h tlne slll\d (so~ moist} 

Brown silty fine SAND with occuslona! layers of silt {too,i:. moi~r} 
Gray and browrt moitlcd layoml silty fine SAND wd Slllldy Sf LT 

(loose/~ofr. wer), 

'fc;;t ph ~on~pl.iuc:! Bt !.l.O fili,~ on 07/l3/97 

Ground water seepage (}bsm>ed l1i S,S fi:et 
Probed 2.0 f<;et with 1/2-inch diluneter steel probe rod at 2.0 feet 
DlstUrbed soil ~ample obtained at 8.0 feet 

•~ f I : , •, ~. f '•& .-, :• ;..,•; 

Sod Md topsoil 
Brown SILT with tirt~ $and {soft, moist) 
Brown tilt,y tin; SA.ND(loost, molst} 

. ,,. ..... ~-... ... . ..... ... ~ •.. 

Gray, brown al)d ottin~e moW~d lay¢rcd silty fine SAND Md sandy S!LTwith 
ocC!l>ktnal orgMic material wid Jayep; of fine to medium sand 
{/OQsi:/soft, moist to wer) 

T¢St pit complat¢d at 10.0 feet on 07/23/97 

Slliltt ~aving oftest pir stdewan ttom J.O to 6.0 fm 
Grounij wau;r ~age observed ar 9,:5 feet 

Probed 2,0 to 3.0 ~t with 1/2-lnch dlllrt'le~r ited prok rod at 2.0 feet 
Pl:rnrrbcd soiisillllpleSol>talni;d at l,5 and 7,0 feet 

Test Pit Logs .. Figure 6 

P.06 
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0.0 - 0.3 
0.3 • 1.0 

1.0- 2.0 

2.0 -9.5 

9.5-11.0 

ML 
SP-SM 

ML/SM/SP-SM 

ML 

Icicle Creek Engineers 

Test Pit Description (3) 

Sod and topsoil 
Brown SILT with fine sand (soft, moist) 
Brown fine SAND with silt (loose, moist) 
Gray, brown and orange mottled layered sandy SILT, silty fine SAND and fine 

to medium SAND with silt, occasional organic material (soft/loose, moist to wet) 

Blue-gray SiLT with fine sand (soft, wet) 

Test pit completed at I 1.0 feet on 07/23/97 
No ground water seepage observed 
Probed 1.5 to 2.5 feet with 1/2-inch diameter steel probe rod at 2.0 feet 
Disturbed soil sample obtained at 10.0 feet 

164001lp.wb2/071497 

Test Pit Logs - Figure 7 
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.. Boring B-1 
~ 
m Approximate Grourtd Surfaoe Blevaticm: 66 feet P~netration Res\atance 

Soll Profile Sample Data (Blows/foot. •) ~ 

Page I of 2 

Pia2.¢1'MtM 
Installation. 
Ground Water 

~ 

"' ~ 
~ 
.0 
~ 

~ 
j 

E ·.; 
.E 
l=l 
Gl 

u 
i 
AJ 
... 
I 
i 
'o' -... 

0 

i 
0 
,J. 
8 
l 
Ill 
S:; 

l------~;;::..:..:~:.......--------t-'T"-111 2G ~O qO &O _g 
.g a I .s1 g i----."1"_.-+--..,...."-:t-nt~--; e gi 

l 
u.. 
.5 

i 
Cl 

-o 

... , 
-2 

>-3 

-4 

-5 

...-6 

-7 

-~ 
-9 

-10 

-II 

.-12 

-13 

-14 

-15 

i- I6 

i-17 

""' 18 

.... 19 

-20 

Description 

Brown silty fine SAND (loose, moist} 

Brown and gray $llty tine SANO and ~ndy SII.T 
(very too;e and soft. wet) 

grn<1as to brown and medium stiff 

Icicle Creek Engineers 

181 it }
0
1 !

1 
ra M(~~~:nt~~) ~} 

~-' ~m - 1 w.9 20 40 qO !O 
oat a 

• 
I 

I 

Boring Log Figure 4 
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JUL-29-97 TUE 12:44 PM IMPACT DESIGN INC. . -
Boring B-1 

! Soil Profile Sample Data 

.£ ~ l o."B .s! § 
:E Description 0.. =i..:, !§ o..~ 
C. .. "" g~ g~ 
<\l 

w 0 (48 0 (!l -I {j(J) (ZJ ... 

t.:! - 20 ............................. , ............................ ,. . .,' .......................... ru -(,:r ............................... .. 
il Brown fine GRAVEL (very dense, wet) 10 o q , 

-'.D 

\Jo I 

QoJ\ 
o-O~c,{ 
~o t-11 

o1Jj o.0~11-
0ov~ 
l \) q, GP 50/3* 
'rJ g{J 

1 206 927 0751 

Penetration Resistance 
(Blows/foot- •l ?:-

}-,,-,-~.o.o:-i-,~4o __ ~q-0._.8~0--12 
Moisture cont~nt ~el 

(Percent - a} ]! 
:0 40 60 10 F 

l 

l 

• 
..... 24 ~~tlq 

i- 25 ............................................................................................... P ~&j ................................. ...___,i,-----+--+i ~-1 

arown fine 10 coarse GRAVEL (medium denss, wet) 8.:P~~-; ' 
,.. 26 

0,~.:.B~< : I 
:::ts:P..: 

,,.27 
0.·:~r:· '•• .,, ; •i( 

~: '. , .. t'. 
l""l:0.:· 

-

i i
i:ig:· 

§ 'cl:-":( 
'i:i .J;} .. Q. GW 18 I • 
~ i-29t--~~~~~~~~~~~~~T'A"·~~~L·~·~-1-~~~l-----+-........j~-J-__;~~ 
g 6oring comptetect at Z9 feet on 07/23/97 : 
u Ground water obseIVeo at 6 foot at th& time of dri!lfng 
1a ,_ 30 
~ ~ arow counts may not he representative because of the 

... 
0 
0 
~ 

i-. 34 

-36 

-37 

8 i-38 
d 

;z: 

presence ot gravel 
' 

! 

! 

I 

f 

: 

' 

l --
·-·-

I 
I 

: 
' 

f '.~ 
' 

1-4-+-' I ~r,----+---1 
l 1 I I 

1---+-,--+~-•,~-+-'----t 

P.08 

Pngc.2 ut'2 

Plazomstar 
Installation • 

Ground Water 
oata 

. 
; 
t 

-
-
-

-
-
-
-

-

-
-
-

Icicle Creek Engineers Boring Log Figure 4 
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,I 

·, 
Boring B-2 

~ 
111 Approximate Ground Surface Elevation: 66 feet 

~ 

"' ~ 
i 
13 
ga 
0 

,_J 

<: 
.9 

] 
l!l 
0 u 
.; 
Pl 
.; 
§ 
z 
11 -~ 
ll. 

0 
0 

i 

al Soil Profile Sample Data Penetration Resistance 
(Blows/foot-•) ~ J: 

.!: 
:E 
Cl. 
(!) 

0 

-o 

-1 

-2 

-3 

-4 

-5 

-6 

.-7 

-8 

-9 

-10 

..... 11 

-12 

..... 13 

-14 

-is 

-16 

Description 

~ 
Brown sandy SILT With occasional roots (soft, moist) 

<I) C ___ 410....,...,.4.._b_,,..q0 __ &_10_ .... ~ o, 

c.:El Moisture Content ~ c 
E r3 (Percent • •} _gt; 
~3 j~ w, '0 , 0 t O &O 

·· .,,.,,;,,,.sANowith,111(oose:=•t)·························· =s~~M ····s···· ···~··· 

---· ·- -··- ---· ..... ····· --······ f ~ ............ --- ·-· .1---\----1---1---+--1 

•• 

Brown silty fine to coarse GRAVEL with sand Q:.~.q.i: 
(dense, wet) ~~o~ 

~$ 
ci,~ 

~
~.-~()~ 
~~ 

~~~ 
~"« ~.,__O::, 

I~ GM 56* 

~~1 
©.P~1 
~{& 
c;i;,~ -~.-
~~~ 

Brown fine GRAVEL with sand and thin layers of silt ~~f ·~~-; 
(medium dense, wet) ,: ~:.:i< 

9:J/9.:: 
,:,;·:.c:;r: 
1,,1, ..... ( 

~::;;}P.f< 
Q::::-jj: 
r:::..J.?~=:. GP 
iv<•, .... -{ 

~\)."O.t( 
yJ){i 
r,;,;··q· ~-:· ... ·( 

29 

~:s.);s~< 
............................................................................................... 9~'.t:r: ............................... .. 

Mottled brown and gray silty fine to medium SAND 
with gravel and a trace of organic matter 
(medium dense, wet) 

c:;..t':_)=~ 
~R 
~ ...... ';af._ 
~~q 
f~1. 

• 

• 

t--t---1r--t-----t---1 

o .-18 
=i-i~~ 
~~~·. .Q:.,.:-=;-: 
1-;,'r..;r()~ 
~~; · ~~ SM 45* 

..i.i_.,"':.~I 
• 

-~11.:..: 
.. ~$:..: 

- 20 ....................... .'.; ..................................................................... ~ ....................... ····-··--·l---f----1--1--lf-----+----1 

s« Figure) foe expu,nmon of symbols 

P_Q3 

Page I of 2 

Piezometer 
Installation -

Ground Water 
Data 

No piezometer: -
installed -

Icicle Creek Engineers Boring Log Figure 5 
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t-

°' :;:,, 
~ 
0 

~ 
iQ 

)>t; 

i2 
i 
1! 

OJ) 

~ 
.....1 

" 0 
·.;:J 
0 

i 
0 u 
~ 

"' i:o 

u 
~ z 
~ 
u 

" .e' 
p.. 

• J~ 

,. Boring B-2 

Ql 
Q) 

LL 

£ 

% 
al 
Cl 

-20 

-21 

-22 

-23 

-24 

-25 

--26 

i-27 

-28 

-29 

-30 

-31 

-32 

-33 

-34 

Soil Profile Penetration Resistance 
(Blows/foot-•) ~ 

ai c: 40 40 qO &O .S 
<i.,g __ ...,.M .. o""ist-ur_e_c""'o'""n"'1t-,e-nt...__-1 f gi 
~ @ (Percent - a) 2 :g 
<IJ...J 'O ,o 60 lO _j~ 

Sample Data 

Description 

................................................................................... ········1,,;::.-;.,;-.,:·.·. ············•·•······••·······•·· 
Brown fine SAND grading to fine to coarse sand with ?;"::f.:"-f.h 

gravel (very dense wet) ,:;:.;:·,:,!:~:;; 

. !Ii 
• --Brown slllyfio8 to coam GRAVEL WHh -.,,,., -----------------~ ---g:; --- 50J>• - ---~---

(very dense, wet) fKo:::- ------+--+----I 
(lt'fn1 
'?!;;-:Lt· 
~ 
)-c.~.:..O~( 

............................................................................................... ~& ................................ . 
Brown fine to coarse SAND With a trace of gravel 

(dense, wet) 

Boring completed at 29 feet on 07/23/97 
Ground water observed at 9.5 feet at the time of drllllng 

* Blow count may not be representative because of the 
presence of gravel 

SP 61 0 

t----t---+---+---+---1 

P.04 
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Piezometer 
Installation -

Ground Water 
Data 

-
-
-

-
-
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