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1-3862 .
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 report 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.

YyYy Y Y Y VYY

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 + Sanfrancisco + Long Beach



Suzuki Associates Architects
July 27, 1993

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

Sincerely,

LB & 7674 |

JOHN R. VERDUIN III, P.E.
Project Engineer Principal

Pl 7, ¢l

PAULA M. ESTORNELL
Staff Geotechnical Engineer

JRV/THK/PME:sde/cmi/tmi
BITTLAKE.Ir

Attachments:

Figure 1 - Vicinity Map

Figure 2 - Site and Exploration Plan «

Figure 3 - Rockery Detail ~

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 Classification (USC) System)

JAMES H. KLEPPE, P.E.
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BL-1® Boring Location and Number (GeoEngineers, September 21, 1992)

TP-168  Test Pit Location and Number (Hart Crowser, Current Study)




Unified soil'(:lassification (USC) System

Soil Grain Size

Number of Mesh per lnch
| size of Opening in Inches | (o Jesh mer [ srain size in Millimetres |
o~ - - - (] N -
& 4o .. T - 333 3°C 2 S ¢ 8 '8 8% 333 533888 3
I | L TV &« P i1 1 T i 1 { 1 L 1SR R 1 TIti 0 1 1 1 i 1
L 1 NN 1 [N | 1 ity tot ! it ! (AN i ]
§§ g3 3 & 2ee ve o~ -meovoow T3% 333 332 33§ 3
’ Grain Size in Millimetres T )
COBBLES [ GRAVEL [ SAND SILT and CLAY
Coarse-Grained Soils Fine-Grained Soils
Coarse-6rained Soils
* $

Clean GRAVEL <SX fines\Y/GRAVEL with >12X fines

Clean SAND <5X fines ‘Y SANO with >12X fines

GRAVEL >50X coarse fraction larger than No. 4

SANO >50X coarse fraction smaller than No. 4

Coarse-Grained Soils >30X larger than No.

200 sieve

G Wand S W

G Mand S M

D10

2
>8 for S W D1ox DGO

]sa

Atterberg limits below A Line
with PI <4

G P and S P Clean GRAVEL ar SANO not meeting
requirements for G

Wand S W

GCand SC Atterberg limits above A Line

‘with PI >

% Coarse-~grained soils with percentage of fines between S5 ang 12 are considered borderline
cases requiring use of dual symbols.

Dig. DO39. and Dgy are the particle diameter of which 10, 30. and 60 percent. respectively,
of the so0il weight are finer.
Fine-Grained Soils
SILT CLAY Organic SILT CLAY Organic Highly
Organic
Soils with Liquid Limit <sox Soils with Liquid Limit >50X Soils

Fine-Grained Soils >50X smaller than No.

200 sieve

60

50

40 |-

Plasticity Index

10

CL-ML

ML
OL

I

! A

10

20

50
Liquid

60
Limit

70 80

90

100

fﬂUﬂfROMEIR
J-3862

Figure B—1
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Key to Exploration Logs

Sample Description -

Clossification of soils in this report is based on «sual field 3nd igporatorv Hbservations wnicn include density/consistency,
moisture condition, grain size, ang diasticity =stimates ang snouig not 2e construed 2 moly fietd nor 'aporatory ‘esting
uniess presented neremn. ‘isugi—manual classification methogs of ASTM D 2483 were usea as an identificstion quige.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUEMT, additional remarks.

Density/Consistency

Soil agensity/consistency in borings is reiated orimarily to the Stancard Panetration Resistance.

Soil density/consistency in test pits is estimagted based on visuai ooservation and.is oresenteq parenthetically on the test pit logs. |

SAND or GRAVEL Bemedsasion SILT or CLAY Brmetresion Shear e

Qensity ﬁ”a‘féi’i’i’ro@? Consistency ' svegis;::%o(o'\:) atr%gm :

Very loose Q- 2 Very soft 3~ 2 <0.123

Loose a-10 Soft R 0.125~ Q.25 ;

Medium dense 10 - 30 Megium stiff 4- 3 0.25 - Q.5 ‘

Oense 30 - 50, Stiff 3-15 0.5 =-1.0

Very dense >50 Very stiff 15 - 30 1.0 - 20

Hara >30 >2.0

Moisture Minor Constituents Estimatad Percantage ;

Ory Little perceotible moisture Not identified in gescription g- 3 ;
| Damp Some perceptible moisture, probably below optimum Siightty (ciayey, silty, atc.) 5-12

Moist Probably near optimum moisture content . Clayey, silty, sanay. gravelly 12 -30 |

‘Net Much percs=otible moisture, oroboi:ly above optimum Very (ciayey, silty, etc.) 30-30

Legends

Sampling Test Symbois
BORING SAMPLES .
@ Split Spoon

E Sheiby Tube
[’Iﬂ Cuttings
ED Core Run ,
*

p

No Sampie Recovery

Tube Pushed. Not Driven
TEST PIT SAMPLES -

g Grao (Jar)
Z Bag ‘ :
& Sheiby Tube

Groundwater Qbservations

§ Surface Secl

A

Groundwater Lavel on Date

| == | (ATD) At Time of Orilling

1

| & . S .

i =5 | Observation Weill Tip or Slotteg Section

L=
QO  Grounawater Seeoage |
I4 (Test Pits) C

Test Symbolé

GS Grain Size Classification
N Consolidation

UV Triaxiai Unconsolidated Undrained
TCU  Triaxial Consolidates Unarained

TCO  Triaxigi Consolidotea Oragined

QU QU
0s Direct Shear
K Sermeapility

po Pocket Penetrometer

Approximate Compressive Strength in TSF

™v Torvane

Aoproximate Shear Strength in TSF

CSR Zatifernia 3earing Ratio

MO Moisture Density Relationsnip

AL Atteroerg Limits

j——t—mm-{  Water Content in Percent !

i i — Liquid Limit
' e Natural
. Plastic Limit

P Shotcionizetion Reading

==
J-3862 7/93

Figure A-1



Test Pit Log TP-1

Sampie

S—1

X

Water

Content

in Percent
4

Leb Depth
Tests in Feet

SOIL DESCRIPTIONS

Approximate Ground Surface Elevation in Feet 434

0

-

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

1

2

(Very dense), dry, gray, slightly silty, graveliy SAND with
cobbles. (TILL) '

3

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

Note: No groundwoter encountered. -

Test Pit Log TP-2

Sampie

S-1

Water

Content

in Percent
4

Lob Depth
Tests in Feet

SOIL DESCRIPTIONS

Approximate Ground Surfoce Elevation in Feet 440

(Medium dense), dry, groy, slightly gravelly, silty SAND. (FILL)

(Very dense), damp, gray, slightly silty, jravelly SAND with cobbles.

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

Note: No groundwater encountered.

Test Pit Log TP-3

Sample

-

S-2

1. Refer to Figure A~1 for explonotion of descriptions

<

Water

Content

in Percent
5

ond symbols.

Lab Depth
Tests in Feet

SOIL DESCRIPTIONS

Approximote Ground Surfoce Elevation in Feet 435

(Medium dense), dry, gray, siity, fine SAND. (FILL)

(Very dense), dry, gray, silty, gravelly SAND with occosional
cobbles and fine, sandy SILT lenses. (TILL)

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

Note: No groundwater encountered.

2. Soil descriptions and stratum lines ore interpretive J-3882 7/83
ond octuol chonges may be gradual.
3. Groundwoter conditions, if indicated, ore ot time Figure A-2

of excavation.

Condilions may vory with time.

[HARTAROEER



" Test Pit Log TP-4

sompte  Content 2. 0% SOIL DESCRIPTIONS
in Percent 0 Approximate Ground Surface Elevation in Feet 439
s-1 X 10 . —(Medium dense), dry, gray, siity, fine SAND. (FILL) —
1 (Very dense), dry, gray, slightly siity, gravelly SAND. (TILL).

2 -

s-2 [X] 3 37 A
44 Bottom of Test Pit at 3—1/2 Feet.
5‘ Completed 7/14/93.
6-
7]
8-
9_' Note: No groundwater encountered.

Test Pit Log TP-5

Sample Content %0, Depth  SOIL DESCRIPTIONS
in Percent 0 Approximate Ground Surfoce Elevation in Feet 432 Looking South
J —(Loose), dry, brown, silty SAND with organics. (FILL) —
. (Medium dense), dry, brown, slightly silty, gravelly SAND.
24 (FILL)
S~1 Z 6 :
3 o
" (Very dense), damp, gray, slightly silty, gravelly SAND.
- TILL)
5...
s-2 [X 4 6
7 Bottom of Test Pit at 6<1/2 Feet.
8_: Completed 7/14/93.
gj 8 Feet . -

Test Pit

Log TP-6

Note: No groundwater encountered.

sample  Comtent 5 Deet"  SOIL DESCRIPTIONS N .
in Percent 0 Approximate Ground Surface Elevation in Feet 433 : Looking South
1 (Loose), dry, brown, silty SAND with organics.  (FILL) T
1 1
S—1 X 3 2- (Medium dense), dry, brown, slightly silty, gravelly SAND. (FiLL)
<] (Very dense), damp, gray, slightly silty, gravelly SAND.
= (ML)
4
s-2 (X 6 s 5
1 Bottom of Test Pit at 5 Feet.
& Completed 7/14/93.
74
] 8 Feet
a-
9-4

Note: No groundwater encountered.

1. Refer to Figure A~1 for explanotion of descriptions HART@R@

ond symbois,

2. Soll descriptions ond stratum lines are interpretive
ond actual chenges may be gradual.

3. Groundwoter conditions, if indicated, are at time
of excavation. Conditions may vory with time.

J-3882
Figure A-3

7/83



DEPTH IN FEET

BORING BL-1

Note: See Figure 3 for explanation of symbols

TEST DATA
5% g DESCRIPTION
Moisture D
Contert ngxy 3:3’ g Surface Elevation (ft.) :*
Lab Tests (%) e 2 “ .
:] SM  Gray siity fine to medium sand wilh gravel (medium dense, moist) 0
- sp— (A N
i ! sM  Brown fine o medium sand with fine to coarse gravel, silt and |
occasional coarse sand and cobbles (medium dense to very

- dense, moist) (fill?) -

1 MD 4 121 53 | i
5 -5
1 MD 3 125 60/4~ B |
7 .- SM  Brownish gray silty fine saud with occasional medium to coarse 3
. sand and gravel (very dense, moist) (glacial till) =
104 SM 6 50/1.5" ' - 10

1 so3” 1 Cobbles at 13 feet
15 —~15
- L
- H
T 50/5.5" i
20 — 20
- -
T sorzs i
25 ~ - 25
- _ !
T 50/0.5" (1 i
30 — 30
y Boring completed at 31.0 feet on 08/27/92 -
- No ground water encountered while drilling -
35 — —-35
- b=
. n L
40— L40

Geo

A\

—~

N

)

<

Z

Engmeers

LOG OF BORING

FIGURE A-5




DEPTH IN FEET

BORING BL-2

TEST DATA
o, A 4
. & DESCRIPTION
Moisture Dry 35 g Group ] .
Content Density 23 & Symbol Surfacc Elevation (ft.) :
Lab Tests (%) e) 2 v -
0 FeTeere] SW  Brown fine to coarse sand with silt and occasional gravel (medium o
. ete? dense, moist) (topsoil) -
4 e 4:] SM  Brown silty fine to medium sand with occasional gravel (very N
B e e dense, moist) (glacial till)
I p -
1MD 8 n7 | soss W | -
. 85— —5
1 SM 5 3" R Becomes gray with occasional coarse sand at 6.5 feet |
1 sM 3 60/5° & -
10 — =10
7 50/5.5 (1 -
15 — —15
7 s0/5.5° {1 i
20 — ~20
] 5015.5° (1 i
25 — 25
30 — so/3° {1 ~30
’ sor2.s 0 _ i
. Boring completed at 33.5 feet on 08/27/92 L
No“ground water encountered while drilling
35 4 35
40 -40

Note: See Fi.gurq 3 for explanation of symbols

-/“}
Geo "r'

\

e
A\

Engineers

LOG OF BORING

FIGURE A-6




