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Washington State | ' . .
Department of Transportation Memorandum

August 27,2004

TO: Don Owings/Steve Vestal
Southwest Region, MS S-15

)

TROM: ?@Wmﬁmwe

&TP Geotechnical Division, 473 65
QUBIECT: SR-5, MP 14.21 vic, XL-2013
SR-501 Safety Improvements
Retaining Walls
Geotechnical Recommendations

As you requested, we are providing geotechnical recommendations for two retaining
walls associated with the subject project. We understand the northbound and southbound
off-ramps from I-5 to SR-501 will be widened to create right turn lanes. The widening
will require the construction of a retaining wall on each ramp to avoid impacts to
wetlands adjacent to the existing embankment. A site layout showing the planned
locations of the walls is provided on Figure 2 in Appendix A. '

Retaining Wall 1 will be constructed on the west side of the southbound off-ramp from
QR 5. Wall 1 will be 190 feet in length and have a maximum height of 12 to 13 feet.
Retaining Wall 2 will be constructed along the east side of the northbound off-ramp from
SR 5. Wall 2 will be 245 feet in length and have 2 maximum height of 9 to 10 feet. Each .
wall will support approximately a 2-foot soil surcharge, guardrail, and ofl-ramp traffic.

' This memorandum presents the geotechnical recommendations for the subject project.

The analyses, conclusions, and recommendations presented in this memorandum are
based on the project description and site conditions that existed at the time of the field
exploration. We assume the exploratory borings represent the subsurface conditions
throughout the project area, If different subsurface conditions are encountered or appear
to be present, we shonld be contacted so that we can reevaluate our recommendations and
assist you. ' o

Field Exploration

Two test borings were advanced along or near the alignments of each wall. Test borings
H-1-04 and H-2-04 were drilled along the alignment of Wall 1. Test borings H-3-04 and
H-4-04 were drilled along the alignment of Wall 2. Al] of the borings were conducted on
the existing ramp embankments and extended 20 to 30 feet into the underlying in-situ
soils.

Locations of the test lioles are shown on Figure 2 in Appendix A. The boring logs and
laboratory test results are included in Appendices B and C. The boring logs should be
included in the contract documents. :

NOT Farm 700-008 EF
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Site Soil and Groundwater Conditions

The field explorations and laboratory testing indicate the soils underlying Walls 1 and 2
consist of two soil units:

Unit 1 consists of loose to medium dense sandy silt. This unit consists of the fill material
making up the existing ramp embankments. ‘

: Uni—tﬂ_-ﬂco_nsists%f—lﬂBse—te—medi—umﬁenseﬂsandy-silt,_cblay@y_-s_and,and soft to very stiff
sandy lean clay. B

Construction records indicate the existing embankments were constructed from on-site
soils. The field exploration and the laboratory testing show little difference between the
embankment soils and the in-situ soils.

Groundwater was generally recorded approximately 15 to 20 feet below the ground
surface where the explorations were conducted. This corresponds to or slightly below the
existing ground surface in the vicinity of the embankments. Mapped wetlands near each
wall location, and an existing pond to the west of Wall 1 indicate the groundwater is at
the ground surface at the base of the existing embankments.

Geotechnical Design Recommendations

Rased on the subsurface conditions and the proposed geometry, we consider Structural
Earth (SE) walls appropriate for both Walls 1 and 2. Potential settlements preclnde the
use of cast-in-place concrete walls. While a soldier pile wall is a feasible option, it would
cost two to four times as much as a SE wall. A typical section for SE walls is provided in
Figure 5. Based on the relatively loose subgrade, the base width and embedment for
these walls is greater than is typically used for SE walls.

For preapproved proprietary SE walls, the following design parameters are provided for
inclusion in the General Special Provisions.

Soil Parameters Wall Backfill Retained Soil Foundation Soil

Unit Weight (pcf) 130 125 115
Friction Angle (deg) 36 30 28
- Cohesion (pSf) . Q . S 0 . O
AASHTO AASHTO
Foundation Soil Load Group I Load Group VII
Allowable Bearing Capacity, Wall 1 . 3500 7000
(psf)
Allowable Beariél;cr; iglapatcity, Wall 2 2200 - 4400

Acceleration Coefficient (g) N/A 0.23
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A traffic surcharge of 250 psf should be added when designing the wall.

The SE wall system should meet the following requirements.

1.

The wall should be placed on a level (in direction perpendicular to the wall face) and
firm foundation. Walls can be allowed to slope along their length up to 4H:1V
(horizontal:vertical).

The base width of the walls should be greater than or equal to 125 percent of the wall

height.

. The top reinforcing layer should be placed no lower than 2 feet below the top of the

wall.

Wall embedment should be a minimum of 4 feet for Wall 1, and 2 feet for Wall 2. A
four-foot horizontal bench should be provided in front of the wall.

Provisions for permanent control of subsurface water behind the wall should consist
of a slotted drain pipe embedded in Gravel Backfill for Drains (Section 9-03.12(4)) as
shown in Figure 1130-2 of the Design Manual.

Drainage structures should be located outside the reinforced zone where possible. If
drainage structures are planned within the reinforced zone, they must be shown on the.
plans and profile sheets provided to the wall proprietor so they can account for the
structures in their design. If drainage structures are located behind the face of a MSE
wall, the outfall pipe should run perpendicular to the face of the wall.

Settlement is anticipated to be approximately 2 to 3 inches. We do not anticipate
groundwater will be-encountered during construction.

Prior to contract advertisement, the Project office should contact each of the wall
proprietors listed in the General Special Provisions to confirm that they want to be
included in the contract.

Construction Considerations

Temporary shoring or exi{ra excavation will be required to construct these walls. The site
soils are moisture sensitive. If extra excavation is used in lien of shoring, we recornmend
the construction take place in the drjer late sumier or éarly fall months. Temporary- -
construction slopes should be no steeper than 1H:1V. The Contractor should be prepared
to protect open cufs in the event of rainfall.

If you have questions or require further information, please contact Tony Allen at (360)
709-5450 or Mark Frye at (360} 709-5469.




Don Owings/Steve Vestal
+ August 27, 2004
Page 4

Prepared By: Mark A. Frye Reviewed By: David Sowers
Geotechnical Engineer K Senior Geotechmical
Engineer
TMA/maf

Attachments: Appendix A: Figures
‘Appendix B: Boring Logs
Appendix C: Laboratory Testing

cc:  Harry Hom, Southwest Region Materials Laboratory
Jugesh Kapur, Bridge and Structures, MS 47340
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Appendix B

Field Exploration



Field Exploration

Geotechnical drilling was performed using a CME 45 skid mounted drill rig. Test holes were
advanced to depths up to 40 feet below the ground surface using mud rotary drilling methods. At
each location, soil samples were obtained using a SPT (Standard Penstration Test) sampler, in

general accordance with ASTM D-1586. SPTs are obtained by drlvmg a 2-inch outside. dlameter

'spht-spoon sampler 18-inches into the soil with a “140-pound hammer. The number 6f blows ™
' 1equ1red to achieve each 6 inches of penetration is recorded and the soil’s SPT resistance, or N-
value, is caleulated as the number of blows required to achieve the final 12 inches of penetration.
Each drill rig is equipped with an automatic trip hammer to drive the split-spoon sampler. The
automatic hammers on these two drill rigs are rated at approximately 70 percent efficiency, as
compared to approximatety 60 percent for manual hammers.

Select soil samples were then submitted to the OSC Materials Laboratory for laboratory testing.
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Washington State
'?’ Departngent of Transportation Test BO n n g L eg en d

Vane Shear Test

Page 10of2
. Samp :r:‘Sy , b_ y.Mod
Standard Penetration Test Gravel Sand & Non plastlc Sl|t Elastlc Sllts and Clay
- . SPT Densit SPT o N
Oversized Penetration Test Blowsift ensity Blows/ft onsistency
(Dames & Moore, California) 0-4 Very Loose 0-1 Very Soft
Shelby Tube 5-10 loose 2-4 Soft
11-24 Medium Dense 5-8 Medium Stiff
P Pision Sampie 12550 | -Dense 845 | sk .
- >50 Very Dense 16-30 Very Stiff
Washington Undisturbed 31-60 Hard
>60 Very Hard

Core

Becker Hammer

Angular '. .Coaree partlcies have eharp el:iges and relatlve ly
' plane sides with unpolished surfaces.

Bag Sample

Subangular  Coarse grained particles are similar to angular
but have rounded edges.

Subrounded Coarse grained particles have nearly plane sides
‘ but have well rounded comers and edges.

Cement Surface Seal

Rounded Coarse grained particles have smoothly curved
sides and no edges.

Piezometer Pipe in
Granular Bentonite Seal

Piezometer Pipein Sand ™

Well Screen in Sand

Dry " Absence ofmo sture dusty, dryto touch
Moist Damp but no visible water
Wet Visible free water

Granular Bentonite Bottom Seal

Inclinometer Casing in
Concrete Benteonite Grout

“Stratified Alternating Iayers of varying materiat or color at
least Bmm thick; note thickness and inclination.

Laminated Alternating layers of varying material or eolor less

than Bmm thick; note thickness and inclination.

uu
Ccu
CcD
uc
DS

|CN

GS
MC
SG
OR
DN
AL
PT
sL
DG

LA
HT

Unconsolidated Undrained Triaxial
Consolidated Undrained Triaxial
Consolidated Drained Triaxial
Unconfined Compression Test
Direct Shear Test

Consolidation Test

Grain Size Distribution

Moisture Content

Specific Gravity.

Organic Content

Density

Atterberg Limits

Point Load Cormpressive Test
Slake Test

Degradation

LA Abrasion
Hydrometer Test

A Fissured Breaks aicng definite planes of fracture with little
resistance to fracturing.

Slickensided Fraciure planes appear polished ar glossy,

somtimes striated.

Biocky Cohesive soil that can be broken down into smaller
: angular lumps which resist further breakdown.

Disrupted Soil structure is broken and mixed. Infers that
material has moved substantially - landsiide debris.
Homogeneous = Sarme color and appearance throughout.

No HCL Reaction No visib.le reaction.

. Weak HCL Reaction Some reaction with bubbles forming slowly.

Strong HCL Reaction  Violent reaction with bubbles forming imediately,

5 to 1 O percent Df total

Shghtly Vesu:ular

. Moderately Vesicular 10 te 25 percent of total

Highly Vesicular 25 to 50 percent of iotal

Scoriaceous Greater than 50 percent of total
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Test Boring Legend

Fine Grained < 1mm Few crysta.l boundaries/grains are disiinguishable in the field or with hand lens. l
Medium Grained 1mm to 5mm Most crystal boundaries/grains are distinguishable with the aid of a hand lens.
Coarse Grair}ed' > 5mm Most crysta! bolindaries/grains are distinguishable with the naked eye.

“Weathered State.

Term Description . Grade

Fresh-~ - .| Novisible sign of fock maleral weathering, perhaps sllgni discoloration in major - . i SR i
discontinuily surfaces. ' , .

Slightly Discoloration indicates weathering of rack material and discontinoity surfaces. All the rock material 1
Weathered | may be discolored by weathering and may be somewhat weaker exterhally than its fresh condition.
Moderately | Less than half of the rock material is decomposed and/or disiniegrated to soll. Fresh or discolored Nt
Weathered | rock is present either as a continuous framework or as core stones. _
Highly More than half of the rock material is decomposed andfor disintegrated to scil. Fresh or discolored
Weathered | rock is present either as discontinuous framework or as core stone. v
Completety | All rock material is decomposed and/or disintagrated 1o soil. The original mass structure is v
Weathered | sfill largely intact. : )
Residual All rock material is converted fo soil. The mass structure and material fabric is destroyed. Therels a
Soil large change in volume, but the soil has not been significantly transported. VI

Grade| Description

Field Identification Uniaxial Compressive

R1 | Very
Weak

Specimen crumbles under sharp blow from point of geolagical hammer, 150-3500 psi
and can be cut with a pocket knife.

Strength approx

R2 | Moderately
Weak

Shallow cuts or scrapes can be made in a speciman with a pocket knife. 3500-7500 psi.
Geological hammer point indents deeply with firm blow.

R3 Moderately

Specimen cannct be scraped or cut with a pocket knife, shéllow indentation 7500-15000 psi

Strong can be made under firm blows from a hammer.
R4 Strong Specimen breaks with one firm blow from the hammer end of a geological 15000-350000 psi
hammer.
R5 St\r/oerg Specimen requires many blows of a geological harﬁmer ta break intact sample, | Greater than 30000 psi

RQD (%)

100(length of core in pieces > 100mm)

Spacing Condition ,
Very Widely Greaterthan 3 m Excellent |Very raugh surfaces, no separation, hard discontinuity wall
Widely Tmto3m Good Slightly rough surfaces, separation less than § mm, hard
Moderately 03miolm ' discontinuity wall.
Closely 50 mm 1o 300 mm Fair Slightly rough surfaces, separation greater than 1 mm,
soft discontinuity wall.
Very Closely Less than 50 mm :
Poor Slickensided surfaces, or soft gouge less than 5 mm thick, or open

discontinuitizs 1 to 5 mm.

Length of core run

Very Poor | Soft gouge greater than 5 mm thick, or open discontinuities

greater than 5 mm.

Fraciure Frequency (FF) is the average number of fractures per 360 mm of core.
Does not include mechanical breaks caused by drilling or handling.
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Washington State .
'7’ Department of Transportation LOG OF TEST BORING Start Card _R 65805

HOLENp, _H-1-04

JobNoXL=2013 SR 5 " Elevalion _283.2 ft (86.3 m)

Project_SR 501 - Safety Improvement

Sheet 1

Driller _Kerry Cooper

Site Address __Vicinity of SR-5 and SR-501

of _3

Lic#__ 2552

inspector _Cleo Andrews

start July 27, 2004 Completion July 27, 2004 wal Ip# __AHN-676 Equipment _CME 45 w/ autohammer
Stalon AD 6 +51.00 Offset  25.17' Rt Casing_ HWT 4" ID x 45.0° Method Wet Rotary
Northing _184073.792 Easting _ 1082593.128 Latitude Longitude
County _Clark Subsection  SE 1/4 of the NE 1/4 Section 21 Range _1 EWM Township_4
- " 2l ~ R
e | El o Standard SPT |22 3 m 8 &
5 2 5 Panetration Blowss' | 2] £ o | § B Description of Material = €
. B 2 P Blowsft o |[EIEE|TF 3| B
2 = SaE 51 =
26 30 40
2l e : i : 0.0 1o 5.0 silty GRAVEL with sand as indicated by drilling
b r | | | and wash retum. 100% drilling fluid retumn.
’ s Lo I
A e Lo
i 3 X l I I B
-, I I |
% Lo
. b ! I I I L
—1 -, | I |
. \ oo ‘
1 =¥ | | | -
'. A I | |
5t * | I | 7
.. * | | 3 D41 Sandy SILT, siff, clive brown, meist, Homogeneous, HCI
. [ Lo 5 reaction not tested, traces of brownish orange and gray
- L : } ! 5 stains. L
L, R | | : (10 Length Recovered 1.5 ft, Length Retained 1.2 ft
i .o | I | L
o I | i
. | | |
. - ! I I N B
" L i | | :
. I ! | X
A fo ! | | i A
S | I | .
o3 . | I | | X
o C : : : SH2 No Recovery .
o . . -
= _ : Lo Fooen|
Q Co ! | ! el [ee
S L o I | | R RS
Al » - | | I I N I
& S T 3 D3 | 6§ | ML MC=25%, LL=32
= L I | 1 3 MC Sandy SILT, loose, brownish gray, maist, Homogeneous, celt Joen
9 44 . 1 | | 3 AL HCI reaction not tested, traces of brownish orange stains. + _|=.¢| [o*
s - | | | ) {Took moisture can sample from same depth, retained el e
= - | | | 0.29. I I
é 7 : ! I | Length Recovered 1.0 fi, Length Retained 1.0 ft I S A
= L | | | N e
g 5 .. | | ! S A
g // ! | ] SH4 Sandy silty CLAY, medium dense, brownish gray, moist, ! IO
= 7 | ! | Homogeneous, HC! reaction not tested, traces of el Le3e
5 i ﬁ// I i I brownish orange and greenish gray stains. (100-500 PSI [ [oes] L=t
T —5 | | | | to push shelby tube 2.0". s
g 7% % ll : : Length Recovered 2.0 ft, Length Retained 2.0 i I
@ 74 TR 4 D5 | GS | CL-ML, MC=27%, Pi=6 N B
g | | | 5 MC Sandy silty CLAY, medium dense, brownish gray, moist, ool el
& + A 7R 1 I I ] AL Homogeneous, HCI reaction not tested, traces of brown, {2+ |-i
i 7 | | | (1) greenish gray, spots and stains through out soil mass. SO I
&8 %7 | ! | {Took moisture can sample MC-5a from same depth, S I
2 T %% | | | retained 0.2 VAN N I W
2 B Ve as | i i Length Recovered 1.5 ft, Length Retained 1.2 fi e Bl
5L w0 2 L1 nzoa/2004 | Tl [
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LOG OF TEST BORING

StariCard _R 65805

HOLE No, _H=1-04

Elevation _283.2 ft (86.3 m)

Sheet _ 2  of _3

Driller _Kerry Cooper

c
%
Y
1%
Crp
%

Depth {ft)

Meters (m)

Profile

Standard
Penetration
Blows/ft

20 30 40

SPT
Biows/6"
(N}

Sample Type
Lab
Tests

Sample No.
(Tube No.)

Deseripiion of Malerial

Groundwater

Instrument

SH

)

Sandy SILT, very loose, grayish brown, moist,
Homogeneous, HCI reaction not tested, traces of brown
and black stains and spots through out soll mass
Length Recovered 2.0 ft, Length Retained 2.0 ft

50IL XL-2013 58 501 - SAFETY IMPROVEMENT.GPJ SOILIGDT 8/19/04,11:27:04 A8

25—

45

—10

=12

—13

BN NS

—
fur

N NN

AN NN

—
fuamy

oo o o;m

IS

i

Sandy SILT, very loose, grayish brown, molsi,

SH-8

-8 GS

-SH-10

D11 GS

SH-12

D-14

]
by

s o e e e

Homogeneous, MCI reaction not tested, traces of brown
and black stains and spots through out soil mass.
Length Recovered 1.5 ft, Length Retained 1.0 ft

Sandy SILT, very loose, grayish brown, maist,
Homogeneous, HCI reaction not tested, traces of
brownish orange and light gray stains and spots. (150
PS| to push shelby tube 2.0"

Length Recovered 2.0 ft, Length Retained 2.0 ft

ML, MC=32%, 1126
Sandy SILT, very loose, grayish brown, moist,
Homogeneous, HCI reaction not tested, fraces of.
brownish orange and light gray stains and.spots through
out soil mass :

Length Recovered 1.5 fi, Length Retained 1.0 t

Sandy lean CLAY, soft, gray, maist, Homogeneous, HCL
reaction not tested, traces of grayish brown and crange
stains. (150 PSI| o push shelby tube 2.0%.

Length Recovered 2.0 #i, Length Retained 2.0 f

CL, MC=26%, P|=21

Sandy lean CLAY, soft, gray, moist, Homogeneous, HCI

reaction not tested, traces of brownish orange and
grayish brown stains through out soil mass
Length Recovered 1.5 ft, Length Retained 1.0 ft

Sandy lean CLAY, very stiff, olive gray, moist,

* Homogeneous, HCI reaction not tested, traces of grayish -

brown and bluish gray stains and spots through out soil
mass. (150-500 PS| to push shelby tube 1.5'. Material
went from soft to refusal at 36.5".

Length Recovered 1.5 ft, Length Retained 1.5 it

Sandy lean CLAY, very stiff, olive gray, moist,
Homogeneous, HCl-reaction not {ested, traces.of grayish
brown and biuish gray stains and spots through out soil
mass

l.ength Recovered 1.5 ft, Length Retained 1.0 ft
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SILT, loose, grayish brown, maoist, Blocky, HCI reaction
not tested, traces of brownish orange and bluish gray
stains and spots through out soil mass. (Took moisture
can sample MC~14a from same depth, retained 0.2).

\Length Recovered 1.5 ft, Length Retained 1.2 ft [

End of test hole boring at 41.5 ft below ground elevation.

This is a summary Log of Test Boring. Soil/Rock
descriptions are derived from visual field identifications
and laboratory test data.

Water table in casing before bailing hole is 12.0°. Pulled
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T Washington State
L ./ ’ Department of Transportation

Jobto XL-2013 SR

LOG OF TEST BORING

StertCard 523986

HOLENo, _H-2-04

5 Elavaiion 286.8 1t !87.4 m)
Sheet _ 1 of _3
Projest_SR 501 - Safety improvement Driller _Kerry Cooper Lic#__ 2552
Site Address _Vicinity of SR-5 and SR-501 Inspecior _Cleo Andrews
siap July 27, 2004 Completion July 27, 2004 Wall [D# Equipment _CME 45 w/ autohammer
Station AD 7 +10.17 Offset  2301'Ri ' Caging__ HQ 3" 1D x 45.0° Method _Wet Rotary
Northing _184003.291 Easting _1082590.436 Latitude Longitude
County _Clark _ Subsection__NE1/4 of the SE 1/4 Section _ 21 Range _1 EWM Township_4
g | E| o Standard ST |52 3 o g| &
P i = Penetration Blowse” |21 2 o | B B Description of Material = E
& 3 | = Blowsftt ~n (EjEB|TF z2l B
=} = & b =t 5 =
10 20 30 40 .
; i ; 1 0.0' to 5.0° sandy SILT with gravel as indicated by dilling
| ; | | and wash return. 100% drilling fluid returm.
i [ R i
| i ! I | i
i | | | | L
| i 1 |
[ | I !
- I i | | 2
1 ! J | | 7
] I I |
A I | [ f r
| | | I
st | | I ! i
| ? i | ] 5 D-1 Sandy SILT with gravel, organic, root hairs and brownish
! ! l ! 7 orange stains through ouf soil mass, medium dense, dark
J | | | : 8 gray, moist, Stratified, HCI reaction not tested -
. : : !] l (15) Length Recovered 1.5 ft, Length Retained 1.0 fi |
N I ! | I -
| I | |
f | [ |
o I | I i T
! | | I
| | 1 i
y | ! I | i
f I | |
jo—3 | | | | —
o | | | [ 3 D-2 Gs CL, MC=18%, FI=16
; I I i j 5 MC Sandy Lean CLAY, siiff, grayish brown, moist, Stratified,
2 - | | | | 8 AL | HCI reaction not tested, (Took moisture can sample a
4 | | ! | ] (13) : MC-2a same depth, retained 0.2). Noie fill material to N
g l | | I approximately 9.0' as shown by driliing , sampling and
o I ] I
g 3 IR washretum, . . .. .. . . i
E | | | Length Recovered 1.5 ft, Length Retained 1.2 ft
P . * -
D |
2 | R
3 | | | s Sandy Lean CLAY, with sand lenses, soft, grayish brown,
G i ! | | A moist, Laminated, HCI reaction not tested, traces of i
=l g5 II | I B organics and gravel as shown in end of sampler, took 100 |-
% | !I | to 400 psi to push undisturhed sampler 2.0°,
& { | | Length Recovered 0.7 ft, Length Retained 0.7 ft
2 i L
> L. I | | |
E s Lo o
5 1 Lo | 2 04 | @S 07272004 |
s 2 MC ML, MC=30%, PI=6
B ! I |
o 4 | 1 | 2 AL | Sandy SILT, with gravel, very loose, dark olive gray, -
ot | ! | (4} moist, stratified with organics, black In color.
5 I I i L ength Recovered 1.0 ft, Length Retained 1.0 ]
. 7 [
2| | | i | ]
al . [




Al )
Washington State
'7’ Department of Transporiation

Jab No_XL-2013

SR

Project SR 501 - Safety Improvement

Elevation

LOG OF TEST BORING

Start Card _ S 23086

HOLE No, _H-2-04 -

286.8 fi {(87.4 M)

Sheet __ 2  of _ 3

Drlier _Kerry Cooper Ligit_ 25582

Depth (ff)
Meters (in)
Profile

Standard
Penetralion
Blows/fl

SPT
Blows/6"
N)

Sample Type

Sample No.
{Tube No.)*

Lab
Tests

Description of Material

Groundwater

Instrument

T
n

mgr

Sandy SILT, with silt lens, gray in color, loose, grayish
brown, moist, Laminated, HCI reaction not tested
Length Recovered 2.0 ft, Length Retained 2.0 fi +

SOl ¥L-2013 5R 501 - SAFETY IMPROVEMENT.GPJ SOIL.GDT 5;125.'04.2:11:01 P8

30— —=

=10

35— il

12 |

40 — =

— it
GRS

BN N B

4]

(1)

~] ~

=
B
)

o
.
o

s
[ie]

moowmre

(=
OWr L
oy

D12

GS
MC
Al

GS
MC
AL

Length Recovered 1.5, Length Retained 1.2 it

Sandy SILT, loose, dark brown, moist, Homogeneous,
HCI reaction not tested, fraces of organic, black in color
and light gray stains -

Sandy SILT, loose, grayish brown, moist, Homogeneous,
HCl reaction not tested, traces of light gray stains as
shown in end of sampier. (Took moisture can sampler I+
MC-6a from 22.0' to 23.5', retained 0.27).
Length Recovered 2.0 ft, Length Retained 2.0 it

Sandy SILT, very loose, dark brown, moist,
Homegeneous, HCI reaction riot tested, traces of light
gray stains, took molsture can sampler MC-8a from same
depth, retained 0.2".

Length Recovered 1.5 ft, Length Retained 1.2

—18

Sandy lean CLAY, soft, light gray, moist, Homogeneous,
HC| reaction not tested, traces of brownish stains as
shown in end of sampler, took 100 to 300 PSI o push -
undisturbed sampier 2.0

Length Recovered 1.7 ft, Length Retained 1.7

CL, MC=27%, PI=18

Sandy Lean CLAY with small pieces highly weathered
sandstone that can be broken down with fingers, very -
stiff, grayish brown, moist, Stratified, HC! reaction not
tested, brownish orange stains through out soil mass,
took moisture can sample MC-10a from same depth,
retained 0.2',

l.ength Recovered 1.5 ft, Length Retained 1.2 ft

Sandy lean CLAY, with smali pieces of highly weathered
sandstone reddish black in color, breaks down when
mashed with fingers, medium dense, brownish gray, 3
moist, Stratified, HCI reaction not tested, as shown in end
of sampler, refusal at 36.0.

Length.Recovered 1.0 ft, Length Retained 1.0t

CL, MC=27%, Pl=22

Sandy l.ean CLAY, light gray to pinkish gray in eolor,
medium dense, brown, moist, Stratified, HCI reaction not
tested, traces of dark reddish brown oxidized stained
coarse grained sand thats breaks down when ¢rushed -
with fingers.

Length Recovered 1.5 ft, Length Retained 1.2 ft

Sandy lean CLAY, with silt lenses, light gray in color,
medium dense, brownish orange, moist, Stratified, HCI
reaction not tested, traces of dark reddish black oxidized
stains. Took moisture cans sample MC-12a from 36.0' to
37.5', retained 0.2' and MC-13a 40.0' to 41.5', retained {
0.2 i
| ength Recovered 1.5 ft, Length Retained 1.2 ft

End of test hole boring at 41.5 ft below ground elevation.

This is a summary Log of Test Boring. Soil/Rock -
descriptions are derived from visual field identifications
and laboratory test data.
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A )
Washingion State

'7’ Department of Transportation

JooNg XL-2018 &R

Project_SR 501 - Safety Improvement

Elevation _220.6 (88.6 m

LOG OF TEST BORING

Start Card _R65805

HOLE Mo, _H=3-04

Sheet __ 1., of _3

Driller _¥erry Cooper

Sile Address _Vicin ity of I-5 and SR-501

Lic# __ 2552

Inspector _Cleo Andews

start July 28, 2004 Completion July 28, 2004

Well 1D#

AHNBT7

Station- CB Line 7 +10 Offsel  25.0' LL Casing

Equipment CME 45 w/ autoharmmer

HQ 3"IDx 45.0' Method _Wet Rotary

Easting _1 083470.605

Latitude

Longiude

Ngrthing 183805.552

County _Clark Subsection SE 1/4 of the NE 1/4

Section 21 Range 1EWM Township 4

Standard
Penetration
Blows/ft

SPT
Blows/&"

)

Depth (R):
Profile
Sample No.
(Tube Noi}
Lab
Tesls

Meters {m)
Sample Type

Description of Material

Groundwater

Instrument

SOIL XL-2013 SR 501 - SAFETY IMPROVEMENT.GPJ SCIL.GUT 8/25/04,2:04:51 P8

D-1

m o w

—
=
—

P

SH-2

T ow o
=2

L= I L 5

C
2

20

GS
MG
AL

GS
MC

0.0'to 3.0 siity GRAVEL with sand as indicated by
drilling and wash return. 100% dritling fluid return.
Change to natural ground at approximately 3.0'

Sandy SILT, with very fine grained sand lenses, {races of
roct hairs, brown and light gray stains, medium dense,
Olive gray, moist, Laminated, HCI reaction not tested,
(Took moisture can sample MC - 1a from same depth,
retained 0.24.

Length Recovered 1.5 it, Length Retained 1.2 ft

Sandy SILT, medium dense, grayish brown, moist,
Homogeneous, HC! reaction not tested, traces of gray
and brown oxidized stains throughout soil mass. (100 to
500 PS! to push shelby tube 2.0').

Length Recovered 1.5 fi, Length Retained 1.5

- ML, MG=35%;11.=36 : C : :
Sandy SILT, Ioose, grayish brown, moist, Homogeneous,
HCI reaction riot tested, traces of gray and brown
oxidized stains throughout soil mass

Length Recovered 1.5 ft, Length Retained 1.0 ft

Sandy SILT, loose, grayish brown, moist, Homogeneous,
HCI reaction not tested, fraces of gray and brown
oxidized stains throughout soll mass ( 100 - 350 PS8l to
push undisturbed sampler 2.0')

Length Recovered 1.3 ft, Length Retained 1.3

07/27/2004
ML, MC=31%, L.L.=32
SILT with sand, locse, grayish brown, moist,
Homogeneous, traces of gray and brown oxidized stains
throughout scil mass
Length Recoverad 1.5 f, Length Retained 1.0 ft




A
Washington State : !
v;’ Departn?ent of Transportation LOG OF TEST BORING SrGars RE5805

HOLENo. _H-3-04
Job Ne XL-2013 SR 5 Elevation _290.6 ft (88.6 m) °
Shest _ 2 of _ 3

Project_SR 501 - Safely Impravement . ] ) . Driller _Kerry Cocper Lic#t _ 2552

Standard
Penetration
Blowsfft

| SPT
Biows/6"
(N}

Profile

Description of Material

Depth (ff)
Meters (m)
Sample Type
Sample No.
(Tube No.)
Lab
Tests
Groundwater
Insirument

30 40

i

oW !
m

Sandy SILT, loose, brown, wet, Homogeneous, HCI - [
reaction not tested, ( 100 to 500 PS! to push undisturbed S e
sampler 2.0' ) S K
Length Recovered 1.0 fi, Length Retained 1.0 fi el

—3—

SOIL XL-2013 SR 501 - SAFETY IMPROVEMENT.GPS SOIL.GDT 8/19/04,11:27:06 A8

Ly

__GS__|_ ML, MC=37%.___

3 71 ME | Sandy SILT, loose, brown, wet, Laminated, HCl reaction | [0
4 AL not tested, traces of brown stains -
) Length Resavered 1.5 ft, Length Retained 1.0 ft .

5 D-8 Sandy SILT, with sandy Silt lenses, very stiff, grayish

8 brown, moist, Stratified, HC! reaction not tested, ienses

11 are gray in color and are throughout sofl mass ( Took MC
{(19) .| - 8a from same depth, retained 0.2'). '
Length Recovered 1.5 ft, Lehgth Retained 1.2 ft

RN
LB

D-9 ] .65 [ 8C, MC=27%, PI=22 . . R
MG Clayey SAND, with silt lenses, medium dense, grayish
brown, moist, Straiified, HC! reaction not tested, lenses =
) are light gray In color and threugheut soif mass ( took MC
- Ba from same depth, retained 0.2' ).

Length Recovered 1.5 ft, Length Retained 1.2 ft i

o b 4 84 & 0o v m o m a v

CRCRC

iy
e an
=
==
1
OO

[T

—10

=
A
o

Silty SAND, with organic lenses black in calor, medium

dense, brown, moist, Stratified, HClreaction not tested, {
100 - 500 PS8! to push undisturbed sampler 1.0') o
Length Recovered 1.0 ft, Length Retained 1.0 ft

Oow>r

D-M Silty SAND, with organic lenses black in coior, medium
. dense, brown, moist, Stratified, HC! reaction not tested
l.angth Recovered 1.5 ft, Length Retained 1.0

oo

D-12 Silty SAND, medium dense, brown, moist,
Homogeneous, HC| reaction not {ested, traces of organic
spots black in color ( took MC - 12a from same depth,
retained 0.2 ).

\Length Recovered 1.5 ft, Length Retained 1.2 ft [

End of test hole boring at 41.5 ft below ground elevation,

This is a summary Log of Test Boring. Soll/Rock ]
descripticns are derived from visual field identifications
and laboratory test data.
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Start Card _RB5805

LOG OF TEST BORING
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Washington State

Department of Transportation

Job No.l(l:'_zpm—

Project SR 501 - Safety Improvement

SR

LOG OF TEST BORING

Elevation _286.9 ft 87.4m

Start Card _S 23088
HOLENo. H-4-04

Sheet __1 of 3

Driller ._Ketry Cooper

Site Address _ Vicinity of -5 and SR-501

Lictt__ 2582

Inspector _Gleo Andrews

start July 29, 2004

Station  CB Line 8+40

Northing _183835.56

Clark__

Completion

July 28, 2004

Well 1ID#

. Offset

35.0' RT.

Casing

(HWT 4"IDx30)(H 3"IDx45") Method _Wet Rotary

Easiing

—Gounty

1083462.127

Latitude

Equipment _CME 45 w/ autohammer

Longitude

_Subsesfion—SE /4 0

f the NF 1/4

Section  21___Range 1EWM.

_Township.4

Depth (51)

Meters (m)

Profile

Standard
Penetration
Blows/ft

20

30

40

SPT
Blows/8"
(N)

Sample Type
Samiple No.
(Tube No.)

Lab
Tesls

] Description of M_atefial

Groundwater

Instrument

S0IL XL-2013 SR 501 - SAFETY IMPRCVEMENT.GP. SOILGOT 8/19/04,11:27:06 AB
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(mn

SH-2

D-3

5H-4

D-5

e

AL

GS
MC
AL

0.0' to 3.0° silty GRAVEL with sand as indicated by drilling
and wash return. Changed to natural ground at
approximately 3.0'.  100% drilling fluid return.

ML, MC=28%, LL=30. .

Sandy SILT, with very fine gramed sand lenses, medium

.dense, olive gray, moist, Laminated, HCl reaction not

tested, traces of rooti hairs and brown and light gray
stains. (Took moisture can MC-1a from same depth,
retained 0.2').

Length Recovered 1.5 ft, Length Retained 1.2 ft

Sandy SILT, with.organic, loose, grayish brown, moist,
Stratified, HCI reaction not tested, (Took 100-400 P3| to
push shelby tube 2.0%

Length Recovered 2.0 ft, Length Retained 2.0 ft

SILT with sand, medium dense, grayish brown, moist,
Homogeneous, MGl reaction not tested, traces of brown
stains-throughout-seil mass :

Length Recovered 1.5 ft, Length Retamed 1.2 f‘t

Sandy Lean CLAY, stiff, grayish brewn, moist,
Homogeneous, HC! reaction not tested, (Took 100 300
PS5l to push shelby tube 2.0

Length Recovered 2.0 ft, Length Retained 2.0 ﬁ

CL, MC=24%, PI=18

Sandy Lean CLAY, stiff, grayish brewn, moist,
Homegeneous, HCl reaction not tested, traces of
brownish orange stains throughout soil mass. (Took
moisture can sample MC-5a from same depth, retained
0.27.

Length Recovered 1.5 ft, Length Retained 1.2 ft




Washington State
Department of Transportatlon

A,
'7’
Jok NoWXL-ZL SR

prgjed 5R 501 - Safety Improvement

1.©G OF TEST BORING

Starl Card _S 23086

HOLENo. H-4-04

Elevation _286.9 ft (87.4 m

Shest __2 of 3

Driller

Lic#. 25852

Standarg
= Penetrailen
o Blowsift

Depth (ft)
Meters {m}

30

SPT
Blows/g"
(N)

Sample Type

Sample No. .
(Tube Ne.)

Lab
Tesls

Kerry Copper

Desaiiption of Matetial

Groundwater

Instrument

[e<Ra- R4 ]

—_—
—
=)

P

o
9 F
"‘tr:n

No Recovery

Sandy lean CLAY, with sandy silt ienses, very stiff,
brownish gray, moist, Stratified, HCI reaction not {ested,
lenses are light gray in color, traces o0Of black spots
throughout soil mass. (Took moisture can sample MC-7a
from same depth, retained 0.2"). ¥

—12

14
(23)

1
19

=
m--lmm

G bt b

L
L~

D-8

GS

AL

GS
MC
AL

G5

Al

| T-ength Recovered 1.5, Length Refaired T2 "= =

07/28/2004 - —

SC, MC=23%, PI=47

Clayey SAND, with brownish orange stains throughout
soil mass, very siiff, light gray, moist, Stratified, HC! 5
reaction not tested, (Took moisiure can sample from
same depth, retained 0.2

Length Recovered 1.5 ft, Length Retained 1.2 ft r

| Sandy lean CLAY, very stiff, light gray, moist,

Homogeneous, HCl reaction not tested, {Took 400-500
PS! to push undisturbed sampler 1.07 o
Length Recovered 1.0 fi, Length Retained 1.0 ft

CL, MC=24%, PI=18

Sandy Lean CLAY, very stiff, brownish orange, moist,
Homogeneous, HC! reaction not tested, traces of brown
and black spots throughout soil mass. (Tock moisture L ]
can sample MC-10a from same depth, retained 0.2').
Length Recovered 1.5 ft, Length Retained 1.2 ft

—13
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SOIL X1-20H3 SR 501 - SAFETY IMPROVEMENT.GPY SOIL.GDT 8/19/04,11:27:06 A8
s
T

Clayey SAND, medium dense, reddish brown, moist,
Homogeneous, HCI reaction not fested, traces of
brownish orange and black spots. (Took 100-350 PSI fo
push undisturbed sampler 2.0°).

Length Recovered 1.3 ft, Length Retained 1.3 ft

SC, MC=27%, PI=12

Clayey SAND, stiff, reddish brown, moist, Homogeneous,
HCI reaction not tested, traces of brownish.orange and -
black spots throughout soif mas. (Took moisture can
sample MC-12a from same depth, retained 0.2').
Length Recovered 1.5 ft, Length Retained 1.2 ft i

Clayey SAND, loose, reddish brown, moist,
Homogeneous, HCI reaction not tested, traces of
brownish orange and black spots throughout soil mass. o
(Took moisture can sample MC-13a from same depth,
retained 0.2). : /'
length Recovered 1.5 ft, Length Retained 1.2 ft

End of test hole boring at 41.5 ft below ground elevation. =

This is a summary Log of Test Boring. Sofl/Rock
descriptions are derived from visual field identifications
and laboratory test data.
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Appendix C

Laboratory Testing




Laboratory Testing

Laboratory testing was performed on selected samples from the field exploration program.
Testing included performing moisture content, grain size analyses and Atterberg Limits. The
tests were done in general accordance with AASHTO T-88, T-89, and T-90 guide specifications,
respectively. Afier the testing was complete, the samples were classified in general accordance

—witlrthe Bnified-Soit-Classification-System-(U5E3)—
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