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'Environmental Technologies 

J-3862 

July 27, 1993 

Mr. Byron Rice 
Suzuki Associates Architects 
317 - 17th Avenue South 
Seattle, Washington 98114 

Re: Geotechnical Engineering Design Study 
Bitter Lake Community Center 
Seattle, Washington 

Dear Mr. Rice: 

This letter r.:!port presents the results of our geotechnical engineering design study for 
the proposed Bitter Lake Community Center in Seattle, Washington. This report is 
organized as follows: 

~ Our Understanding of the project; 
~ Scope of Work; 
~ Limitations of Our Work; 
~ Subsurface Conditions; 
~ Geotechnical Engineering Conclusions and Recommendations; 
~ Recommendations for Continuing Services; and 
~ Appendices Addressing Field Exploration Methods and Laboratory Analysis. 

OUR UNDERSTANDING OF THE PROJECT 

Figure 1 is a vicinity map; Figure 2 is a Site and Exploration Plan showing the 
location of the proposed structure and parking area. Borings locations completed for 
a preliminary study and test pits excavated for the current study are also shown on 
Figure 2. 

Seattle • Tacoma • Richland • Anchorage • Portland • San Francisco • Long Beach 
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Suzuki Associates Architects 
July 27, 1993 

J-3862 
Page 16 

We trust this report meets your current needs. H you have any questions or if we can 
be of further assistance, please call at your earliest convenience. 

Sincerely, 

JOHN R. VERDUIN ill, P.E. 
Project Engineer 

M- 11{ ~ 
PAULA M. ESTORNELL 
Staff Geotechnical Engineer 

JRV/JHKJPME:sde/cmj/tml 
BITI'I..AKE.lr 

Attachments: 
Figure 1 - Vicinity Map 
Figure 2 - Site and Exploration Plan -. 
Figure 3 - Rockery Detail 

J EXPIRES i[N 1h--- ,,z t: I 
... 

JAMES H. KLEPPE, P.E. 
Principal 

Appendix A - Field Explorations Methods and Analysis 
Figure A-1 - Key to Exploration Logs 
Figure A-2 through A-4 - Test Pit Log TP-1 through TP-7 
Figure A-5 - Boring BL-1 
Figure A-6 - Boring BL-2 
Appendix B - Laboratory Testing Program 
Figure B-1 - Unified Soil Qassification (USC) System) 
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Unified Soil. Classification (USC) System 
Soil Grain Size 

Slze at Opening in Inches Number at Mesh per nch Grain size in Millimetres us Standard 
N •a N 0 0 0 0 co .. co ... ... •N ... .... .. ... 2 0 ... .. N 0 0 0 0 0 

::! ......... ... ... N ... co 2 ~~ C! C! 0 ~ ~ C! C! C! C! co N - ...... - .. 
I I i I I I I I 1111 I I 
I I I I I I I 11 I I I 111 I I I 1111 I I 1111 I I 

0 0 0 0 0 0 0 0 ~ .. co ... .. N - .. "! "': "! "! - .. co ... ... N - .. co ... ... N 

0 0 0 .. co ... ... N C! C! C! C! C! 0 0 0 0 0 0 ... N C! C! C! C! C! 
Grain size in M1111metres 

COBBLES I GRAVEL I SANO SILT and CU Y 

Coarse-Grained Soils Fine-Grained Soils 

Coarse-Grained Soils 
G w I GPA GM I G C 

* Clean GRAVEL <5X fines y GRAVEL with >12X fines 

GRA'{EL >SOX coarse fraction larger than No. 4 

G Wands w 

GM and SM 

Coarse-Grained Soils >SOX 

[

0 60 ]>4 for G W [ (0 30 )
2 l -- & 1:S .S3 

0 10 >6 for S W 01 0 x 0 60 

Atterberg limits below A Line 
with PI <4 

s w I s p ! s M I s C 
Clean SANO <5X fines _y SANO with >12X fines 

SANO >SOX coarse fraction smaller than No. 4 

larger than No. 200 sieve 

G P and S P 

G C and S C 

Clean GRAVEL or SANO not meeting 
requirements for G Wand SW 

Atterberg limits above A Line 
with PI >7 

1 Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline 
cases requiring use of dual symbols. 

0 10 , 0 30 , and 0 60 are the particle diameter of which 10, 30, and 60 percent. respectively, 
of the soil weight are finer. 

Firie-Grained Soils 
M L C L 0 L M H C H 0 H Pt 
SILT CLAY Organic SILT CLAY Organic Highly 

Organic 
Soils With Liquid Limit <SOX Soils with Liquid Limit >SOX Soils 

Fine-Grained Soils >SOX smaller than No. 200 sieve 

so..----.------,.------,-----,--~ ........ ~---.---~-.--~--.....----.-----, 

50 

X 

~ 40 
C: 

H 

>, 

:!:! 30 
u .... .... 
UI 

~ 20 
a. 

10 

C L 

or 
L 
L 

C H 

M H or O H 

0 "'--------.Ji--------.....1~------.....1---~---.....I---------...J.----------L.---------....l----------...l.----.._------
o 10 20 30 40 50 60 

Liquid Limit 
70 80 90 100 .. .. 

HIJR.TCROWSER 
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Key to Exploration Logs 
Sample Description 
Classrlicotion of soils in ,his r11oort is oased on 11sua1 field Jnd ,aoorator'I ooservations Hnicn ,ncrude 1ens1cy/c:,ns1scencv. 
moisture condition. -;rain size. and 01ostic1ty ~stimotes and snouio not :Je -:onstrued :o imory field nor 1ooorotory iesun.q 
unless oresenced nere,n. l/isua1-manua1 classiiic::tion methoos .:,i ASiM Cl 24.88 ,.,e,e ·..1sea as an identific::tion guiae. 

Soil descriptions consist of the following: 
Density/consistency, moisture. ::olor. -nanor constituents • .IAAJOR CONSilTIJENT. additional remarks. 

Density/Consistency 
Soil e1ensity/cons1stency in borings is related or1marily to the Stonoord ?"!netration ~esastance. 
Soil density/consistency in test pits is estimated :iased on visua1 ooservacion ond. is oresentea parenthetically on the :est pit :ogs. 

SANO or GRAVEL 

Density 

Very loose 

Loose 

Medium ,jense 

Oense 

Very dense 

Moisture 

Stondoro 
P"!netrotaon 
Resistance (N) 
in 61ows/foot 

0 - 4. 

4. - 10 

-10 - 30 

.30 - 50. 

>50 

Ory Little perceotible moisture 

SILT or CUY 

Consistency 

Very soil 

Soit 

Meaium ;ciif 

Stiff 

Very stiff 

Hard 

Como Some perceptible moisture. probably below optimum . 

Moist Prooooly near optimum moisture content 

'Net Much perceotible moisture, prooably aoove ootlmum 

Legends 

Sampling Test Symbols 

BORING SAMPLES 

f2l Split Spoon 

[SJ Sheiby Tube 

[lII] Cuttings 

OJ Core Run 

* No Samele Recovery 

p Tube Pushed. 'Not Driven 

TEST PIT SAMPLES 

~ Grae (Jar) 

(2] Bag 

fSj Shelby Tube 

Groundwater Observations 

Surface Seal 

Grounawocer Level on Dote 
(AiD) . .i.t iime of Drilling 

Observation Well iip or Slottea Sec::on 

Grounawoter Seeooge 
(Tl!st Pitsi 

Stanaara 
P,netrction 

. ReStstance (M) 
,n 31ows/F"'lot 

.j - "" 

2 - J. 

4. - 8 

3 - 15 

15 - 30 

>.30 

Minor Constituents 
Not identified in Clescr,ption 

Siigh tly ( cioyey, silty. etc.) 

Clayey, silty. sanoy. gravelly 

Very (c!oyey, silty. etc.) 

Test Symbols 

GS Grain Size Classification 

CN Consolidation 

Aoorox,mate 
Sheor 
Strenatn 
in rst 

<o.:zs 
0.125- o.:5 
0.25 - 0.5 

0.5 - 1.0 

1.0 - 2.0 

>2.0 

Estimated P~c:entcqe 

0 - 5 

5 - 12 

12 - 30 

3.0 - 50 

ii.JU i"rioxio1 Unconsolidated Undrained 

iCU Triaxiol _ Consolidotea Unarained 

TCD ;"riaxioi C.:insolidotea Drained 

cu ,Ju 

OS Direct Shear 

K ?ermeooility 

PP ?ocket P"!netrometer 
~oproximoce Comoress1ve Strength in TSF 

iV 7"orvane 
..i.oprox,mote Shear Strength in TSF 

CSR ·:01ifcrnia 3eortng ~atio 

MO 'Aoiscure Density Relotionshio 

... L .. ~ tteroerg i_imits 

'Noter Content in Percent 

l- Liauid Limit 
Natural 
?!ostic Limit 

:::,'ioto,onizction Reading 

' 1 r-r ---
[l!!iiffj@X.@rJC~T!. 
J-3862 7/93 
Figure A-1 



Test Pit Log TP-1 
Water Lob 

Sample Content Tests 
in Percent 

S-1 4 

S-2 6 

Depth 
in Feet 
0 

2 

l -
4 

5 

6 

7 -
8 -
9 -

SOIL DESCRIPTIONS 
A tCr dSf ,...,roxmo e oun ur ace El t· · F t 434 eva ion 1n ee 

{Medium dense), dry, gray, silty, gravelly SAND. (FILL) 

{Very dense), dry, gray, slightly silty, gravelly SAND with 
cobbles. (TILL) 

Bottom of Test Pit at 
Completed 7 /14/93. 

2-1/2 Feet. 

Nate: No groundwater encountered. -

Test Pit Log TP-2 
Sample 

S-1 

Wot er Lob 
Content Tests 
in Percent 

4 

Depth 
in Feet 
0 

-

SOIL DESCRIPTIONS 
A tCr dSf ,ooroxima e oun ur ace El r ·,t440 eva 1an ,n ee 

(Medium dense), dry, gray, slightly gravelly, silty SANO. (FILL) 

{Very dense), damp, gray, slightly silty, Jravelly SANO with cobbles. 
2 -

S-2 5 3 

- Bottom of Boring at 3 Feet. 
Completed 7 /14/93. 

4 

5 -
6 -
7 -
8 -
9 -

Note: No groundwater encountered. 

Test Pit Log TP-3 
Sample 

S-1 

Wot er Lob 
Content Tests 
in Percent 

5 

?ne~~~t SOIL DESCRIPTIONS 
0 

Aooroximote Ground Surface Elevation in Feet 435 

(Medium dense), dry, gray, silty, fine SAND. 
1-

(Very dense), dry, gray, silfy, gravelly SAND 
2 - cobbles an~ fine, sandy SILT lenses. (Till) 

s-2 5 3 -
4 Bottom of Test Pit at 3-1/2 Feet. 

5 
Completed 7 /14/93. 

6 

7 

8 -
9 -

Note: No groundwater encountered. 

t. Refer to F'",gure A-t for explanation of descriptions 
ond S)lfflbals. 

2. Sol descriptions and stratum lines ore Interpretive 
and actual changes moy be groduol. 

3. Groundwater conditions, if indicated. ore at time 
of excavation. Conditions may vary with time. 

{FILL) 

with occasional 

J-3882 
Flgure A-2 

7/93 
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Test Pit Log TP-4 

Sample 

s-1 

S-2 

Water Lob 
Content Tests 
in Percent 

10 

3 

Depth 
in Fnt 
0 

,_ 

2 

J 

4 -
5 -
6 -
7 -
8 -
9 -

,noroxma e oun ur ace 
SOIL DESCRIPTIONS 
A tGr dSf eva ion 1n ee El t· . F t 439 

,(Medium dense), dry, gray, silty, fine 

(Very dense), dry, gray, slightly silty, 

Bottom of Test Pit at 3-1/2 Feet. 
Completed 7 /14/93. 

Note: No groundwater encountered. 

Test Pit Log TP-5 
Water Lob 
Content Tests Fnej~et SOIL DESCRIPTIONS 

SANO. (Fill) .-
gravelly SANO. (TILL). 

Sample 
in Percent O-r---..--'-A""""r~o~xi~m~o~te~Gr~o~un~d~Su~r~~~c_e~El~e~vo~t~ion::.:.....;i~n~F~e~et~43~2=----.....:L~o-ok~in=--So~u~th ______________ _, 

s-1 6 

S-2 4 

-+----(Loose), dry, brown, silty SAND with organics. (FILL) 

(Medium dense), dry, brown, sli,Jhtly silty, gravelly SAND. 
2 (FILL) 

3 

5 

6 

7 

8 

9 

damp, gray, slightly silty, gravelly SAND. 

Bottom of Test Pit at 6-1 /2 Feet. 
Completed 7 /14/93. 

--------- 8 Feet 

Note: No groundwater encountered. 

Test Pit Log TP-6 
Water Lob 
Content Tests ~j~et SOIL DESCRIPTIONS Sample 
in Percent Q-,---T-'A;:c.t::~ro=x~im~o~te::.....:::G~ro~u~nd::.....:::S~ur~~~c~e~E~le~vo-t~io~n~i~n~F~e~et~4J~3=---------=L~oo~k~m""-S~o~u~th.:.,_ ________ -. 

1----+-(loose), dry, brown, silty SAND with organics. (Fill) 

S-1 (Medium dense), dry, brown, slightly silty, gravelly SAND. (Fill) 
2 

damp, gray, slightly silty, gravelly SAND. 

s-2 6 GS 

Bottom of Test Pit at 5 Feet. 
6 Completed 7 /14/93. 

7 

1.------------------ 8 Feet 8 

9 

Note: No groundwater encountered. 

1. Refer to Figure A-1 for explanation of des.criptions 
and S)fflbols. 

2. Sol descriptions and stratum llnes ore interpretive 
and octuol changes may be grodual. 

J. Groundwater conditions, if indicated. ore at time 
of excavation. Conditions mciy vary with time. 

J-3862 
Figure A-3 
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w 
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TEST DATA 

Moisture Dry ~ ~ 0 :s 
Content Dcnsicy - o 

l'.l 
} Group 
JI Symbol 

BORING BL-1 

DESCRIPTION 

Surface Elevation (ft.):· 
Lab Tests (,;) (pct) mu o-r--~~-.:.~~~:.-..,..~~~~~:T:"T"'"::'":"":'~:,:---.~,,-~~:,-~~-.-.,--~~--:"',...."":"'"~~.,....,.-.-o l]. · · · SM Gray silty fine to medium sand wilh gravd (medium dense, moi5t) 

-
-
. 
. 

5-

-
-
-
-

10-

. 
-
-
-

, 5...;. 

-
. 

-
-

20-

. 
-
-
-

25-

-
. 
-
-

30-

-
-
-
-

35-

-
-
-

40-

MD 4 121 

MD 3 125 

SM 6 

••. ·r.;,·: SP- (fill) 
SM Brown fine to medium sand with fine to coarse gravd, silt and 

occasional coarse sand and cobbles (medium dense to very 
dense, moist) (fill?) 

S3 I ... 

fJIJt4" I ... 

SOILS"~ 

S0/3" (I 

SOIS.S" [I 

so12· [I 

S0/0.5" (I 

:: : ;..~ 
~""···· SM 

::::::: 

............ 

Brownish gray silly tine su,d with occasional medium to coarse 
sand and gravel (very dense, moisc) (glacial till) 

Cobbles at 13 feet 

Boring complcced at 31.0 feet on 08/27 /92 
No ground water encountered while drilling 

'< 

Note: See Figure 3 for explanation of symbols 

LOG OF BORING . . ~,, .. 
Geo ~,Engineers 

FIGURE A-5 

.. 

.. 

.. 
. .. 

.... 5 

.. 

-,o 

.... , 5 
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.. 

.. 

-25 
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--40 



I-w 
w 
u.. 
z 
:::c 
I-a. 
w 
C 

TEST DATA 

Moisture Dry 3 c 
C 

o::i 
On&cnl Density - 0 

:1 
} Group 
~ Symbol 

BORING BL-2 

DESCRIPTION 

· Surface Elevation (ft.) : 
Lab Tesu (%) c:t) mu 

o__,;;;;;;...;.;;.;.;.;.~.;..;..~....;:i.;.;~..,.~~~~,...."!""'-rs~w~~B~ro-wn~~fi-nc~~-co~arsc~-san~d~w~ith!""""sil~t-an-d~oc-cas~i~o-na.l~g-ra_v_d~(~m-ed"'":"'"'iu-m~.-o 

.5 

10 

15 

20 

25 

30 

35 

40 

MD 8 117 .SOIS" I 

SM s 6013" I 

SM 3 601.S". ~ 

.so,s.s· [I 

.so,s . .s· [I 

so,s.s· [I 

5013" [I 

5012.S-() 

.. 

... 
: : . ... 

: ... 

... ... 
: : 

: : . 
: : 

dc:nsc:, moist) (topsoil) · 

SM Brown silty fine ~ medium sand with occasional gravel (very 
dc:nsc:, moist) (glacial till) 

Becomes gray with occasional coarse sand at 6.S feet 

Boring completed at 33.S feet on 08/27/92 
No'ground water encountered while drilling 

Note: See Figure. 3 for explanation of symbols 

. -~,, .. 
Geo ,,Engineers 

LOG OF BORING 

FIGURE A-6 
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