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APPENDIX A
FIELD EXPLORATIONS

Field explorations consisted of a series of ten backhoe-excavated test pits

and four hollow-stem auger borings located across the project site as shown

on Figure 1, the Site and Exploration Plan. Previous explorations accomplished
on the site by Hart-Crowser & Associates associated with the planned bulkhead
and pier (report #J-1042-03 and -04, dated December 23 and December 30, 1982)
were also utilized to provide additional information onsusbsurface conditions
for this study.

The exploration locations shown were measured in the field by taping from
existing site features. The elevations were interpolated from those
indicated on topeographic plans of the site provided by the Port of Tacoma.
The locations and elevations should be considered accurate only to the degree
implied by the method used.

Four hollow-stem auger borings were drilled on June 13 and 14, 1983 to depths
of 8.5 and 11.5 feet below the ground surface. The borings were advanced

with a truck-mounted.drill rig under subcontract to Hart-Crowser & Associates
using a 3-3/8-inch inside diameter hollow auger. The drilling was accomplished
under the continuous observation of an engineering geologist from our firm.
Detailed field logs were prepared of each boring and representative samples
were obtained on 5-foot sample depth intervals. Both relatively undisturbed
(Shelby) and disturbed (split-spoon) samples were taken.

The disturbed samples were obtained by using the Standard Penetration Test
procedure as described in ASTM D-1587. The number of blows required to drive
the sampler with a 140-pound hammer free-falling 30 inches was recorded in
three 6~inch intervals. The number of blows required to drive the sampler
the final 12 inches is the Standard Penetration Resistance which is plotted
on theboring logs at the respective sample elevations. The Penetration
Resistance or "N" value is a measure of the in-place density of the sampled
soils and is used to classify the samples into relative density categories.
Samples were recovered from the split-barrel sampler, classified and placed
in water-tight jars to return to our laboratory for further testing. Relatively
undisturbed, 3-inch diameter samples were obtained by pushing thin-walled
steel tubes below thebottom of the auger. The tubes were sealed at the ends
and returned to our laboratory for later extrusion and classification. The
boring logs presented on Figures A-1 through A-4 are a graphic representation
of the information interpreted from drilling action, samples recovered, and
laboratory tests. The depth where the soils, or characteristics of these
soils changed is noted. The change may be gradual.

The test pit explorations were conducted on June 13, 1983 and continuously
observed and logged in the field by Mr. John Zipper, geotechnical

engineer from our firm. The test pits provided visual information as to
subsurface conditios immediately below the ground surface to depths of up
to 10.5 feet. '

Representative jar and large-volume bag samples were obtained in each of the
test pits. These samples were taken at locations where changes in the soil



J-1266
Page A-2

types were observed. Variations in subsurface soils are often gradual and

a specific location for sampling is a matter of judgement to select the most
representative sample for that soil type.. The samples were selected for the
purpose of obtaining a record for further classification of the soils encount-
ered, and to perform laboratory testing on these soils.

The logs of the test pits are presented in Figures A-5 through A-9. These

logs are based on our current interpretation of the field and laboratory data.
The logs indicate the various types of soils encountered in the test pits

and the depths where these soils or characteristics of these soils changed,
although the change may be gradual. Densities, which are indicated on the logs
in parentheses, were interpreted in the field. To the left of the classifica-
tion of soil, the location of sampling, sample numbers and laboratory determined
moisture contents are shown.
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Boring Log B-1

SO
INTERPRETATION

Approximale Ground Surtace Elevation in Fes! 18

Depth
Feat

Medium dense, damp, gray, fine to medium SAND
{FILL).

Loose, saturated, gray, slightly siity, fine to
medium SAND {FILL}).

Medium dense to dense, saturated, gray, silty to
clean, fine to medium SAND.

Medium stiff, saturated, gray, fine sandy SILT.

Medium dense, saturated, gray, silty, fine SAND.

Bottom of Boring at 39.0 Feet.
Completed 6/14/83.

50

Sample

5-1 Z

5-2 Z

5-4 X
s
s-6 X

5-7 Z

LABORATORY
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STANDARD
PENETRATION RESISTANCE

{140 pound weight, 30 1nen grool

A Bilows per Faot
5 10 70 50 10D

: AL

1 2 10 20 50 100
@ Natural Water Content (%)

TY  Torvane, tsf

Cbseivalion Well Tip ' pp
or Slotted Sechon

Pocket Peneiromeisr, 14l

Groundwater Lavel Sampling Laboratory Tests Noles
. 2' 0.0. Spii Spoon G5 Gran Sire Analysis TUu  Triszisl Unconsolidaled 1, Soil descriptions are Inteiprelive and
Bentamie Seal Sample CN  Consolidation Test Undraned sciusl changes may be greousl,
N . TEW  Trarist Consohdated
3 0.D. Sheidy Tubs - i Z. Walsr Lavel, Il indlceied, i3 tor the dala
o Sample % Parmeatility Teut Undrained soeciisd and may vary with the ume af
- 1 8L) Sh T Trianial Con f
3 [ﬂ]]] Culting Sample DS Dw Shear co srl.-‘:“r.:o solidaled yoor
hin QU Uncantined Compressien.
water Lavet (Dats) s No Samphe ™)
ATD Al Tims ol Drihng Recovery Walar Conlenl (%}

Plasiic Liguid
Limit Pyl Limat
Water Content J- 1266 June 1983
HART-CROWSER & associates inc.
Figure A-1
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Boring Log B-2

SOl
INTERPRETATION

STANDARD

PENETRATION RESISTANCE

(140 sound weipht,

30 g gronl

LABORATORY
TESTS

Depth '
A 8 Fouol
Approaimals Ground Surlace Elgvation in Feat 18 Fest Sample ows par o 1o 20 50 108
° 8 [
Medium dense, damp to wet, gray, fine to medium - >
SAND with occasional shell fragments (FILL). B s
: s X0 LT 4
-5
; §-2 Z [ j I‘
+10 \
R _ |
HMedium dense, saturated, gray, slightiy silty, B ATD
fine SAND (FILL). g e.a X I o
15 / I
- : - B " i '
Loose, saturated, gray, silty, fine to medium SAND L. R <-4 L H ®
with interbedded soft, saturated, gray, fine sandy,| | L ‘<\
clayey SILT and organic partings. M
<20 \
Dense, saturated, dark gray, fine to medium SAND. - L \4Q
i ss [ *I 7t
-+ 25
i 5-6 Z i bt A
L L
Bottom of Boring at 29.0 Feet. 430
Completed 6/13/83. - I
4+ 35
440
’ | |
- -+ 45
- -
tl v 5 10 20 50 100
@ Natural Water Content (%)
Groundwater Levael Sampling Laboratory Tests Noles
. 2° 0.D. Solit Spoon GS Grain Size Analysis TUU  Triasial Unconsolidsiad 1. Scil aswcriplions sre inierpretive and
R Bentonite Seal Sample CN  Consehdation Tes: Undrained actusl changes may be graguat.
3" 0.0, Shewy Tubs . TCU  Triarial Consoloaled 2. Waler Leval It indicarad, s lor Ihe dete
2 Sample K Permeavility Tast Undrauneg spucifisd and may vary with Ihe lime of
§ Culing Samapis D5 Ouect .Shnr 1co Tg:;l::fﬂnlnlidllld' yuat.
Gy Uncontined Comprassion,
Watar Lavel (Date) - No Sample 151
ATD] Al Tima of Driling Recovery Water Contenl (%)
v Torvans, ist Plastic Liquid
. %
Og:lsfl'ol':':; s\,’::lhg'l‘ﬂ PP Pocke) Penetromatar, ist Limit Do iieg’ Limo
Waier Conianl J- 1265 Juns 1983

HART-CROWSER & associales inc.

Figure A- 2



Boring Log B-‘ 3

SO
INTERPRETATION

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS

[140 poung weight, 30 nch dreo)

o b ‘ Deoth B Foot
Approximate Ground Surfacs Elevalion in Feat 19 Feat Sample A Blows par s 10 20 50 100
T—D :
toose, damp, gray, fine to medium SAND with [: $ "
scattered shell fragments (FILL}. 3
B 5-1 a [ b4
—l-5
. 6.2 z - ®
Grades to saturated. +10 hvi ¥
I ATD I
I A - (
- §-3 8 g - L] ®
Soft, saturated, gray, fine sandy, clayey SILT. <15 . /
B 5-4 ? i A }-—*
+20 ‘\
b |— = 1
- | L \
Loose, saturated, gray, silty, fine to medium SAND. | [ «s-5 [\lp [ \
\
[2s s-6 X [ Al
Medium dense to dense, saturated, dark gray, g 5-7 Z I o~
slightly silty to clean, fine to medium SARD with B 3
SILT interbeds below 31 feet. <+ 30 {
.y [ L
K s-s X [
- -+ 35
Bottom of Boring at 34.0 Feet.
Completed 6/13/83. I~ E
-+ 40
L a5
L |
I I
50 1 2 5 10 20 6 100
& Nalural Water Contant (%)
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Banionile Seal @ . Sample CN  Consohdation Tast Undrained scival changes May be gradual
N 3" O.D. Shelby Tubs . TEU  Tuanai Consondsted 2. Water Lavel, il Indicaled, is 1ot the date
] B Sample K Parmeadiily Tast Undrained soecilied and May vary wilh the lime of
3 DS Direci Shear TCD Tiiaxial Consolidsted yuar.
~ f[ Cviune Samole Drainad
. Gl Unconlwned Compression,
Water Laval (Osi1a} No Samale sl
ATD| A4 Teme of Driing * Recovery Waler Conienl (%)
TV Toreans, isf Plaste Lol
4
og:'s’]';t'l"“:s"‘::':'gf PP Pockel Penetromeier, Isf Limt o g’ Limt '
Water Coment J- 1266 June 1983

Y . HART-CROWSER & associales inc.
e ) Figure A-3
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Plasticity Chart

- 70

60

] lew| | 7

@ | /]
2 40 ‘ / -
= \00
3 CL | \ 4 |
g 30 _ _ S _
o .
: : . | MH & OH
20 //
/
10
ML & OL
0
0 40 50 60 70 80 80 100
Liquid Limit
WATER CONTENT
BORING SAMPLE DEPTH IN PERCENT
SYMBOL NUMBER NUMBER IN FEET NAT LL. P.L. P..  CLASSIFICATION usc
A B-3 S-4 17.5- 40 39 27 12 Fine sandy, ML
19.0 clayey SILT ‘ ) _
" B-4 S-8  37.5- 35 23 21 2 Fine sandy, o
39.0 clayey SILT
LL.  LIQUID LIMIT J-1266 June 1988
P.L. PLASTIC LIMIT N S
b PLASTIGITY INDEX o HART-CROWSER & associates, inc. o

USC  UNIFIED SOIL GLASSIFICATION Figure B-2




Boring Log B-4

soL
INTERPRETATION

Approximate Ground Surface Elevalion in Fear 18

Loose, damp, gray, fine to medium SARD (FILL).

Grades wet to saturated.

hvid
- ATD

Soft, saturated, gray, fine sandy, clayey SILT.

to medium SAND.

Loose to medium dense, saturated, gray, silty, fine

.
LB

Very soft, saturated, gray, fine sandy SILT.

silty, fine to medium SAND.

Logose to mediun dense, saturated, gray, slightly

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS

[ 14D pownd weigh!l, 30 in¢h draool

A Blows per Foot
Samole s w20 $0__100

5-12: ol
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W X
<1
L o
-
L
&

T
s el

S ALY

*S-6 X [

5-8

[

[TV, ]
' 1
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(=3
BXI DXL-T — BT
o
T
re
i
—
e

- s-11 B
I
so ] 2 5 10 0 10 100
® Natural Waler Contant (%}
Groundwales Level Sampling Laboratory Tests Noles
. )v‘ 2° O.D. Solit Spoon GS  Grain Size Andiytis Tuy  Trexiad Uncentalidalsd 1. Soil descritions are inlerprutive and
1 Undrained
Bentanine Seal A Sample €N Contohastion Test re , e actual changes may be graduai,
N . U Triaxial Consolidated
3" 0D. Sheiby Tube 2. Water Lavel, il Ingdicaind, b for the daia
] E Sample K Permesouy Tesl Undrainad specified snd may vary with the lims ol
2 0S5 Direcl Shear TCD Trisuial Concolidalad your.
I [ Cutting Samole Dvained :
i OU  Unconfined Comprasswn,
Water Lave! (Dals) No Sampls It
aTD| At Teme of Drilng * Recovery Water Contant (%)
TV  Torvane, I&)
Observal Well T Piaghic Liquig
fation g " PP Pocksl Peneirometer, tsf Limit Dygyyeg  Limid
or SioHec Section
Water Comenl J- 12686 June 1983

HART-CROWSER & associales inc.
Sheet 1 ot 2 Figure A- 4



Boring Log B-4

SOIL STANDARD LABORATORY
INTERPRETATION PENETRAT!ON RESISTANCE TESTS
(140 pound weighl, 30 inch groa)
Depth
A Blows per Fool
Foeet Sample s 1020 50190
- T 50 ! ]
Dense, saturated, gray, fine to medium SAND. o ' |__J
- 5-122 ' ]
Bottom of Boring &t 54.0 Feet. T35 I
Completed 6/13/83. i I i
-~ 60
#
T 65
Lo
. L
- T 75
T80
— 85
=90
4 98
=100 — 0 20 50 o0
® Natural Water Content (%}
Groundwater Leval Sampling Labgratory Tesis Noles
2" 0.0. Split Spoon GS Gran Size Analysu TUg Thasiad Unconsondaled 1. Sod dercrions are Inlarpretive and
Bentomie Seal Sampla EN  Consohdation Test Undrained acival changas may be gradusl.
3" 0.D. Shaiby Tubs ) TCU  Trazat Consolidsied 2. Walsr Lavel, it indicaiad, Is tor the dsle
Sample - K Petmeadiily Tem Unarained speclied and mey vary wilh the {ime ot
m Cutting Samots 0S5 Oirect Shear Tco Tg:;.i:.luConsohmue yeul.
Water Lovel (Date) . No Samols v Ur‘c'un!mad Comprassion,
At Tims of Driting Recovery o "t Waler Content (%)
l orvana, s
Plasti i
ogr“srl"u":':’; s“;:’:.;r"” PP Pocket Penstromaler, is! L::‘l‘:c Naluret li::::ld
o Weter Conlent J- 12686 June 1983
i HART-CROWSER & associales inc.
e Sheet 2 of 2  Figure A- 4




Plasticity Chart
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Liquid Limit
WATER CONTENT
BORING SAMPLE DEPTH IN PERCENT
SYMBOL NUMBER NUMBER IN FEET NAT. LL. P.L. P.L CLASSIFICATION usc
A B-3 S-4 17.5- 40 39 27 12 Fine sandy, ML
19.0 clayey SILT '
. | B-4 S-8 37.5- .35 23 21 2  Fine sandy, om
3%.0 clayey SILT
L.L.  LIOUID LIMIT J-1266 June 1983
P.L. PLASTIC LIMIT

USC  UNIFIED SOIL CLASSIFICATION . Figure B-2
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