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Date: 

TO: 

FROM: 

January 18, 2001 

David L. Edwards/Jim Davidson, MS- NB82-117 
NW Reg~·o Project Office 

<ti!/ 
T. M. Al en/D.A. Williams 
FOSSC Geotechnical Branch 

SUBJECT: SR-203 OL-2263 
NE Stillwater Hill Road and Fay Road Intersection 
MP 8.69 to MP 9.75 
Final Geotechnical Documentation 

Memorandum 

Attached with this memorandum are the geotechnical reports for the subject project. In 
accordance with Design Office direction, we are transmitting them in a camera-ready format for 
reproduction and provision to prospective bidders. The final geotechnical documentation 
package consists of: 

1. Memorandum dated November 6, 2000. "NE Stillwater Hill Road and Fay Road 
Intersections, MP 8.69 to MP 9. 75, Geotechnical Recommendations." This memorandum 
documents the geotechnical information for the subject project and supplements our 
recommendations dated December 20, 1999. 

2. Memorandum dated December 20, 1999. "NE Stillwater Hill Road and Fay Road 
Intersections, MP 8. 69 to MP 9. 75, Detention Pipes." This memorandum documents the 
geotechnical information for the two detention pipes for subject project. 

3. Design Memorandum to OSC Bridge & Structures dated June 11, 1998. "NE Stillwater Hill 
Road and Fay Road 1/C, MP 8. 69 to MP 8.92 Retaining Wall Recommendations." This 
memorandum documents the soil nail wall design for the project. 

If you have any questions regarding this memorandum, please contact Donald Williams at (360) 
709-5457. 

TMA:daw 
DAW 
Attachments 

cc: Earl E. Franzen, NW Plans, N. W. Region, NB82-111 (cover Memorandum only) 

DOT 70D-008EF 
Revised 3/93 
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Date: 

TO: 

FROM: 

November·6, 2000 

David L. Edwards/ Jim Davidson 
NW Region, 1: NB82-117 v l/ . 
T. M. Allen/D.A. Williams 
FOSSC Geotechnical Branch, 47365 

SUBJECT: SR-203, OL-2263 
NE Stillwater Hill Road to Fay Road Intersection 
MP 8.69 to MP 9.75 
Geotechnical Recommendations 

Memorandum 

As requested, we are providing geotechnical recommendations for two detention pipes and two 
retaining walls located within the project limits. It is our understanding that the detention pipes 
will store and treat storm-water runoff from the highway. The retaining walls are required to 
keep the new sliver fill from encroaching on the wetland areas. In our memorandum dated 
December 20, 1999, we evaluated the first detention pipe between Stations 3+ 170 and 3+380. 
To further evaluate the second detention pipe and the wall locations, we requested additional 
geotechnical investigation. The investigation required drilling three additional test holes below 
the proposed wall location. We expected potential stability and/or settlement of the proposed 
walls for this project. Due to I-695, this project was put on hold. The additional test holes were 
not completed until October 6, 2000. 

Field Investigation 

The field investigation for the project consisted of one test pit, 5 portable penetrometer holes, and 
10 test holes. Soil sampling was performed at the test pit and test hole locations. ·The samples 
were visually identified in the field and then submitted to the Materials Laboratory for more 
detailed classification. Copies of all the test hole logs are included in Appendix B. 

Laboratory testing was performed on selected samples. The tests were done in accordance with 
AASHTO T-88, T-89, and T-90 guide specifications. After the testing was complete, the 
samples were classified using the Unified Soil Classification System (USCS). Copies of the 
laboratory test data are included in Appendix C. 

Site Soil Conditions 

At the proposed location of the first detention pipe and Wall 1, the soils consist of medium dense 
to dense sand and gravel with cobbles. The soils are described in Test holes TH-2-99, TH-3-99, 
TH-5-00, TH #3, PP-2-99, and PP-3-99. 

At the proposed location for the second detention pipe and Wall 2, the soils are variable. In 
general, there is up to 4.6 m of medium dense to very loose fill, underlain by soft silt with 
organics to very loose silt with sand. The fill consists of loose to medium dense sandy silt with 

DOT 700-00BEF 
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gravel to silty sand with gravel. A dense to very dense well-graded sand and gravel was 
encountered approximately 6.4 m below the ground surface. The soils are described in Test holes 
TH-2-97, TH-2A-97, TH-1-99, TH-6-00, TH-7-00, TH #1, and TH #2. 

Ground waterwas encountered in TH-2-97, TH-2A-97, TH-1-99, TH-2-99, TH-5-00, and TH-7-
00. The water level varies between 1.2 m to 6.4 m below the ground surface. Water level likely 
varies seasonally. During the wet months between November and June, the water levels are 
expected to be near the ground surface in the low-lying areas. During the dryer months between 
July and October, the ground water can vary by as much as 3 m. 

Detention Pipes · 

It is our understanding that approximately 1.2 m diameter pipes need to be constructed in the 
edge of the existing shoulder. The pipes will store and treat storm water runoff from the highway. 
The first pipe is 210 meters in length between Stations 3+170 and 3+380. The second pipe is 
approximately 51 m in length between Stations 4+620 and 4+670. 

As stated in our memorandum dated December 20, 1999, we do not expect a major stability or 
settlement problem at the first pipe location. The pipe will be set back from the new slope face 
approximately 5 m with between 1.2 m and 2.0 m of cover. 

The second detention pipe site, between Stations 4+620 and 4+673, is located approximately 1.5 
m behind the proposed face of Wall 2 at approximate elevation 15. 7 5 m. The foundation soils 
will likely vary along the pipes 1ength. We expect the pipe at Station 4+620 will be in dense 
sands and gravel. . The pipe at Station 4+673 will likely be in very loose to loose silty sand with 
gravel. The volume of soil displaced by the pipe will compensate for any potential settlement 
under the pipe. 

We recommend the soil under the second detention pipe be over ex.cavated and replaced by 
approximately 0.5 m of gravel backfill in accordance with Section 7-:10 of the Standard 
Specifications. This should provide a stable base for the new pipe. The bedding material should 
meet the Gravel Backfill for Pipe Zone Bedding or Gravel Backfill for Foundations -Class B. · 

Geotechnical Recommendations for Retaining Walls 

Three walls have been proposed for this project. The location of the walls is as follows: 

• Soil Nail Wall will be located in the existing embankment right of Stations 3+245 and 3+343. 
The wall will be approximately 98 m long with an exposed wall height of up to 10.4 m. 

• Wall 1 is located in the shoulder of new sliver fill between Stations 3+530 and 3+555 (Left) 
and will have a length of 25 m. The exposed wall face will vary up to 1.5 meters in height. 

• Wall 2 is located between the existing roadway and a wetland area between Stations 4+625 
and 4+716 (Left) and will have a length of approximately 92 m. The wall will vary up to 2.8 
min height. 
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Our geotechnical design includes evaluation of overall external stability, wall foundation bearing 
capacity and embedment depth required, wall settlement, and soil properties to be used for 
design. Special Desi"gned Walls, such as soil nail walls and soldier pile walls, are design by both 
FOSSC Geotechnical Branch and Bridge and Structures. 

The soil nail wall design recommendations were provided in a memorandum qated June 11, 
1998. The wall is a special design that was designed by both FOSSC Geotechnical Branch and 
Bridge and Structures. Please refer to that memorandum concerning the soil nail wall design. 

Wall l 

Wall 1 can be a Concrete Modular Block Wall (MBW) without soil reiforcement. The wall 
needs to meet the minimum embedment criteria for foundations on slopes. The following items 
should be considered in preparation of contract documents: 

1. The wall should be placed on a level foundation in the direction perpendicular to the wall 
face. 

2. The wall base should be located using a minimum embedment criterion. We recommend a 
minimum embedment of 600 mm below final ground surface and a minimum set back of 1.2 
mat the base of the wall from the face of the slope. In no case should the wall base/footing 
embedment be less than i O percent of the wall height. 

3. MB W walls should have a wall face batter of 6V: 1 H. 

4. The base width of the MBW walls should not be less than 60 percent of the wall height to 
satisfy overall stability. Greater wall base widths may be needed to provide adequate 
overturning, sliding, and internal stability for the walls. 

5. Backfill within the reinforced wall prism should consist of gravel borrow. 

6. Compacted gravel borrow per Method B may be used behind the reinforced wall prism 
depending on weather conditions during construction. Common Borrow is not 
recommended. 

7. The concrete used for the blocks must be new (return concrete is not acceptable). 

To satisfy the base width requirements, the lowest level of blocks should be placed perpendicular 
to the roadway. We know of only one proprietary modular block system, which meets the 
minimum base width requirements. If competing proprietary systems are needed, additional wall 
options, such as a gabion ·wall or MSE wall, will need to be included in the contract documents. 
Please contact us for assistance if this is the case. 

Wa112 

The Project Office had proposed a MBW wall at the location of Wall 2 .. However due to the 
presences of soft soils and high ground water, a MBW design does not meet the minimum factor 
of safety (FS) for sliding, overturning and global stability. Due to limited room, a cantilever 
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soldier pile wall is recommended. This wall type will allow a wall to be built along the same 
"foot print" as the proposed wall alignment with the detention pipe extending behind the new 
wall. Other wall types, such as MSE wall, would result in a net pressure beyond their footprint, 
leading to differential settlement of the detention pipe. 

The solder pile wall will require a special design by Bridge and Structures. Design earth pressure 
diagrams are presented on Figures 1 and 2 in Appendix A. The earth pressure diagrams assume a 
horizontal backfill condition behind the wall. If sloping backfill above the wall is designed, 
these diagrams will need to be revised to reflect higher earth pressures due to the sloping backfill. 
Seismic earth pressure shown in the Figures is based on a peak ground acceleration of 0.28 g. 
This value is shown on the 1996 USGS National Seismic Hazards Map for a 10% probability of 
~xceedance in 50 years. 

Since the soldier pile wall will be placed on sloping ground, a minimum tip is recommended. In 
order to satisfy global stability requirements, the tip of the solder piles should be at/or below 
elevation 12 in (4.5 m below ground surface). It should be noted that at the critical wall section 
at Station 4+700, the top of the dense sand and gravel layer is at approximate elevation 9.5 m. 
The tips of the soldier piles may be founded in this dense layer. 

Settlement of the fill behind the walls should be 50 mm or less. Settlement should occur as the 
wall is being constructed. Post-construction settlement is expected to occur within 30 days after 
the fill is in place. 

Construction Considerations 

The construction consideration that will require attention during design and construction of this 
project are as follows: 

1. We understand that there is limited working space for this project. We expect that a 
minimum of one travel lane of traffic is needed to supply working room for the soldier 
pile. 

2. Due to the soft ground and potential caving conditions, we recommend temporary casing 
for the full depth of soldier pile. 

3. We recommend that a Summary of Geotechnical Conditions should be included in the 
contract documents to identify potential construction difficulties. The Summary of 
Geotechnical Conditions will be written during the PS&E review after the structural 
design work has been completed. 

Closure 

The analysis, conclusion and recommendations contained in this memorandum are based on the 
project description and subsurface information supplied by your office. It is further assumed that 
the subsurface conditions as interpreted from the borings are representative of the soil conditions 
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throughout the wall alignments. If during construction, subsurface conditions are different from 
those encountered in the exploratory borings, or appear to be present beneath or beyond the 
excavations, we should be advised so that we can assist you and re-evaluate our 
recommendations. 

If you have any questions regarding this memorandum or require further information, please 
contact Donald Williams at (360) 709-5457. 

Donald A. Williams 
Geotechnical Engineer 

TMA:daw 
DAW 
Attachments 

Tony M. Allen, P.E. 
State Geotechnical Engineer 

cc: T. M. Smith, Materials Engineer, N.W. Region, NB82-29 
K. N. Kirker, Bridge and Structures, 47340 (2 copies) 
Alex Young, Principal Architect, 47329 
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Sampler Symbols 
Standard Penetration Test 

Oversized Penetration Test 
Dames & Moore California 

Shelby Tube 

Piston Sample 

Washington Undisturbed 

[O Vane Shear Test 

Core 

Becker Hammer 

8 Bag Sample 

Cement Surface Seal 

Piezometer Pipe in 
Granular Bentonite Seal 

Piezometer Pipe in Sand 

Well Screen in Sand 

Granular Bentonite Bottom Seal 

Inclinometer Casing in 
Concrete Bentonite Grout 

• ~~f:t_ .. ;@'.?.P?rato:%}ti~Jip:~::q§~,~,~ 
uu Unconsolidated Undrained Triaxial 

cu Consolidated Undrained Triaxial 

CD Consolidated Drained Triaxial 

UC Unconfined Compression Test 

OS Direct Shear Test 

CN Consolidation Test 

GS Grain Size Distribution 

MC Moisture Content 

SG Specific Gravity 

OR Organic Content 

ON Density 

AL Atterberg Limits 

PT Point Load Compressive Test 

SL Slake Test 

DG Degradation 

LA LA Abrasion 

i'. 

Soil Density Modifiers · 
Gravel, Sand & Non-plastic Silt 11 Elastic Silts and Clay 

SPT 
Density 

SPT 
Consistency Blows/ft Blows/ft 

0-4 Very Loose 0-1 Very Soft 
5-10 Loose 2-4 Soft 
11-24 Medium Dense 5-8 Medium Stiff 
25-50 Dense 9-15 Stiff 
>50 Very Dense 16-30 Very Stiff 

31-60 Hard 
>60 Very Hard 

<: Angul~rity of Gra.t~1 & Cobbles 
•. .. ,, . ·. ,x' .• ·,'''' .. ' 

.·,}, .··;J 
Angular 

Subangular 

Subrounded 

Rounded 

Laminated 

fissured 

Slickensided. 

Blocky 

Disrupted 

Homogeneous 

Coarse particles have sharp edges and relatively 
plane sides with unoolished surfaces. 
Coarse graine particles are similar to angular 
but have rounded edges. 
Coarse grained particles hav nearly plane sides 
but have well rounded corners and edges. 
Coarse grained particles have smoothly curved 
sides and no edges. 

Alternating layers of varying material or color at 
least 6mm thick; note thickness and inclination. 
Alternating layers of varying material or color less 
than 6mm thick; note thickness and inclination . 
Breaks along definite planes of fracture with little 
resistance to fracturing .. 
Fracture planes appear polished or glossy, 
somtimes stiated. 
Cohesive soil that can be broken down into smaller 
angular lumps which resist further breakdow·n. 
Soil Structure is broken and mixed. Infers that 
material has moved substantially - landslide debris. 

Same color and appearance throughout. 

HCL Rekttr6h · 
No HCL Reaction No visible reaction. 

Weak HCL Reaction Some reaction with bubbles forming slowly. 

Strong HCL Reaction Violent reaction with bubbles forming imediately. 

' ~ Degree ofVesicularit/otP}rbCf~ktfcR3~ks 
Slightly Vesicular 5 to 10 percent of total 

Moderately Vesicular 10 to 25 percent of total 

Highly Vesicular 25 to 50 percent of total 

Scoriaceous Greater than 50 percent of total 
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Grain Size 
Fine Grained <1mm Few crystal Boundaries/grains are distinguishable in the field or with hand legse. 

Medium Grained 1mm toj5mm Most crystal Boundaries/grains are distinguishable with the aid of a hand lense. 

Coarse Grained > 5mm Most crystal Boundaries/grains are distinguishable with the naked eye. 

.· 
" Weathered State 

Term Description Grade 

Fresh No visible sign of rock material weathering; perhaps slight discoloration in major 
discontinuity surfaces. 

I 

Slightly Discoloration indicates weathering of rock material and discontinuity surfaces: All the rock material 
i II 

Weathered may be discolored by weathering and may be somewhat weaker externally than its fresh condition. 

Moderately Less than half of the rock material is decomposed and/or disintegrated to soil. Fresh or discolored 
III 

Weathered rock is present either as a continuous framework or as core stones. 

Highly More than half of the rock material is decomposed and/or disintegrated to soil. Fresh or discolored 
IV Weathered rock is present either as discontinuous framework or as core stone. · 

Completely All rock material is decomposed and/or disintegrated to soil. The original mass structure is 
V Weathered still largely intact. 

Residual All rock material is converted to soil. The mass structure and material fabric is destroyed. There is a 
VI Soil large change in volume, but the soil has not been significantly transported. 

Grade Description Field Identification Uniaxial Compressive 
Strength approx 

R1 Very Specimen crumbles under sharp blow from point of geological hammer, 1 to 25 MPa 
Weak and can be cut with a pocket knife. 

R2 Moderately 
Weak 

Shallow cuts or scrapes can be made in a specimen with a pocket Knife. 25 to 50 MPa 
Geological hammer point indents deeply with firm blow. 

R3 Moderately 
Strong 

Specimen cannot be scraped or cut with a pocket knife, shallow indentation 50 to 1 oo MPa 
can be made under firm blows from a hammer. 

R4 Strong Specimen breaks with one firm blow from the hammer end of a geological 100 to 200 MPa 
hammer: 

R5 Very 
Strong 

Specimen requires many blows of a geological hammer to break intact sample. Greater than 200 MPa 

Spacing - Condition 

Very Widely Greater than 3 m Excellent Very rough surfaces, no separation, hard discontinuity wall 

Widely 1 m to 3 m Good Slightly rough surfaces, separation less than 1 mm, hard 

Moderately 0.3 m to 1 m discontinuity wall. 

Closely 50 mm to 300 mm Fair Slightly rough surfaces, separation greater than 1 mm, 

Very Closely Less than 50 mm 
soft discontinuity wall. 

ROD(%) 
Poor Slickensided surfaces.or soft gouge less than 5 mm thick, or open 

discontinuities 1 to 5 mm. 
1 OO(length of core in pieces > 100mm) 

Very Poor Soft gouge greater than 5 mm thick, or open discontinuities 
Length of core run greater than 5 mm. 

Fracture Frequency (FF) is the average number of fractures per 300 mm of core. 
Does not include mechanical breaks caused by drilling or handling. 
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HOLE No. TH-5-00 

PROJECT STILLWATER HILL RD. TO FAY RD. 

Station 3+540 

Equipment CME 850 w/ autohammer 

Method of Boring Wet Rotary 

Start Date 
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LOG OF TEST BORING ~ 
~ Washington State '/ff, I Department of Transportation 

Job No. OL-2263 

S.R. 203 

Offset 9.9 m Lt. C.S. 1750 

Casing HW x 12 HQ x 27 Ground El 64.3 (19.60 m) 

Completion Date October 6, 2000 Sheet 1 of 2 

D-1 

D-2 

D-3 

GS 
MC 

Description of Material 

1 ft.=0.3048 m. 

Silty SAND with gravel, dense, brown, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

SM, M.C.= 22% 
Silty SAND with gravel, loose, brown, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 

Well graded SAND with gravel, dense, brown, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.4 ft, Length Retained 0.4 ft 

.2l 
"' ;: 
'O 
C: 
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e 
c., 

D-4 
f--~~~~~~~~~~~~~~~~~~-t-5J_ 

Well graded GRAVEL with sand, subangular, dense, 
grayish brown, wet, Homogeneous, no HCI reaction 
Length Recovered 0.8 ft, Length Retained 0.8 ft 

D-5 

D-6 

S-7 

D-8 

10/06/2000 

Well graded GRAVEL with sand, subangular, dense, 
gray, wet, Homogeneous, no HCI reaction 
Length Recovered 1.2 ft, Length Retained 1.2 ft 

Silty GRAVEL with sand, loose, brownish gray, wet, 
Homogeneous, no HCI reaction, NOTE - ( Loose area -
14.5' to - 16.0') 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

No Recovery 

Silty GRAVEL with sand, dense, brownish gray, moist, 
Homogeneous, no HC! reaction , 
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HOLE No. 

Sheet 2 of 2 
PROJECT STILLWATER HILL RD. TO FAY RD. Job No OL-2263 
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SPT 
Blows/6" 

(N) 

14 i..1. 
(25) 

14 
18 

H D-9 

19 
137) ~. 

1 

Description of Material 

Length Recovered 1.1 ft, Length Retained 1.1 ft 

Silty GRAVEL with sand, dense, brownish gray, wet, 
Homogeneous, no HCI reaction. 
Length Recovered 1.0 ft, Length Retained 1.0 ft 

End of test hole boring at 25.5 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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LOG OF TEST BORING ~ 
~ Washington State 
.,,,, Department of Transportation 

HOLE No. TH-6-00 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2is3 
10101/300 

S.R. 203 

Station 4+671 Offset 8.3 m Lt. C.S. 1750 

Equipment CME 45 w/ cathead Casing _H_Q _______ _ Ground El 53.8 (16.40 m) 

Method of Boring Wet Rotary 

Start Date October 2, 2000 Completion Date October 3, 2000 Sheet 1 of 2 
--- I ---

Q) 
ci -:- ~ g I .Standard a. 

Q) SPT >, Z 0 "' ;;: Penetration f- Q) z .0 .l!l ;:: 
t I!! e Blows/6" Q) - Q) "' "' Description of Material "O 

_gJ a. a. .0 ..J Q) C: 
Q) Q) a. Blows/ft (N) E E :, f- :, 
Cl ::!E "' "' f- e 

(J) 
(J) ~ (!) 

10 20 30 40 
I I I I 1 D-1 Silty SAND with gravel, very loose, brown, dry, 
I I I I 2 Homogeneous, no HCI reaction 

I I I I 2 Length Recovered 0.5 ft, Length Retained 0.5 ft 
...... 

I I I I 
(4) 

I I I I 
I I I I ~· I I I I 3 ~ D-2 GS SM, MC=16% c--1 
I I I I 

-
2 MC Silty SAND with gravel, loose, brown, wet, 

I I I I 3 Homogeneous, no. HCI reaction 

I I I I (5) ~ Length Recovered 1.2 ft, Length Retained 1.2 ft 

5- I I I I -

I I I I 
i-:--=...:...:~.· I I I I , I I I I S-3 Sandy SILT with gravel, with traces of organic material, 

-2 loose, gray, wet, Laminated,Fissured, no HCI reaction -
I I I I Length Recovered 1.5 ft, Length Retained 1.5 ft 
I I I I -

-~ I I I I 
I I I I 1 D-4 SILT, with organic material, very loose, gray, wet, 

I I I I 1 Homogeneous, no HCI reaction, Drilled through 1' 

I I I I 
1 diameter log at -7' 

(2) Length Recovered 0.7 ft, Length Retained 0.7 ft 

10--3 I I I -

I I I I 
-

I I I I 
~r:-:--::-: 

I I I I 12 0-5 Silty SAND with gravel, medium dense, gray, wet, 

I I I I 9 Homogeneous, no HCI reaction, attempted to push a 

I I I 8 shelby tube at -11'. Met refusal 

I I I I 
(17) Length Recovered 0.4 ft, Length Retained 0.4 ft 

-4 ~~ I I I I 6 0-6 Silty SAND with gravel, loose, gray, wet, Homogeneous, -

I I I I 2 no HCI reaction 

I I I I 2 Length Recovered 0.2 ft, Length Retained 0.2 ft 

I I I I 
(4) ~ 

15- I I I I -

I I I I 
-;--'----':- I i I I 

-5 I I I I ' 
S-7 Sandy SILT, loose, gray, wet, Homogeneous, no HCI -

reaction, shelby tube had sand in the tip. 
I I I I Length Recovered 2.0 ft, Length Retained 2.0 ft 

I I I I 

N 
I I 

Sandy SILT with some organics, sand is fine grained, I I 2 D-8 

I I I I 
3 loose, gray, wet, Homogeneous, no HCI reaction 
5 Length Recovered 0.9 ft, Length Retained 0.9 ft 

I I I I (8) • . 
-6 

I I I 
-

20 

c 
Q) 

E 
2 
.;; 
E 



LOG OF TEST BORING 
........ :,= Washington State 
.,,,, Department ofTrans~ortation 

HOLE No. TH-6-00 
Sheet 2 of 2 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

g 
.c 
0. 
Q) 

Cl 

-7 

25-

-8 

-9 
30-

c-10 

35-

c-11 

;:: -12 

Q) 

"" 2 
a. 

Standard 

Penetration 

Blows/fl 

10 20 30 40 

I 1\1. 

: : ··~ 
I I I 
I I I 
I I I 
I I '~i 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I ~~. I 
I I I 
I I 
I I I 
I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

SPT 

Blows/6" 

{N) 

10 
12 
18 

(30) 

11 
11 
17 

(28) 

22 
21 
23 

{24) 

' 0-9 

' D-10 

• 

,, D-11 

I I I I 
I I I I »~• 22 , ' D-12 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

32 
30 

(64) ~ I 

Description of Material 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

! 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.4 ft, Length Retained 0.4 ft 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 

Well graded SAND with gravel, very dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 1.2 ft, Length Retained 1.2 ft 

. . . • I I I I ~• 50 [Y D-13 Well graded SAND with gravel, very dense, gray, wet, 
r--~+---t-1---,1---+1--+1--+-.,.,,,,\"UJ.-1-i--+----h Homogeneous, no HCI reaction r 

I I I I Lenath Recovered 0.2 ft Lenath Retained 0.2 ft 

-

"' i,, 40-
I I I I 
I I I I 

End of test hole boring at 38.5 ft below ground elevation. f-

l­o 
('.) _, 
6 
(/) 

CL -13 
('.) 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

,!, I I I I 
<O 

~ I I I I 
~ l I I I 

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

-

-

-

-

c 
Q) 

E 
2 
iii .s 
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(J) 

' "' <O 
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---' 
0 

---' 
6 
(J) 

HOLE No. TH-7-00 

PROJECT STILLWATER HILL RD. TO FAY RD. 

Station 4+702 

Equipment CME 45 w/ cathead 

Method of Boring Wet Rotary 

Start Date September 27, 2000 

I Standard g a, SPT 
ii= Penetration .c e! Blows/6" a. e 2 a, a, a. Blows/ft 

(N) 0 :; 
10 20 30 40 
I I I I 

I I I I 
I I I I 4 
I I I I 3 

I ·I I I 3 

I I I 
(6) 

~~.....: I I I I >--1 
I I I I 
I I I I 
I .1 I I 

5- I I I I 
I I I I 

-----;~-:--;, I I I I 
I I I I 5 

~2 10 
I I I I 8 
I I I I (18) 

I I I 
I I I I 

7...:....:.~· ~~ 
I I I I 
I I I I 1 

I I I I 2 
10->--3 3 

I I I I (5) 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

f--4 I I I I 
I I I I 

01 I I I 1 
I I I I 2 

15- I I I I 4 

I I I (6) 

I I I I 
f-- 5 I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 2 

f--6 
I I I I 

6 

20 

LOG OF TEST BORING Washington State 
Department of Transportation 

Job No. OL-2263 

S.R. 203 

Offset 9.5 m Lt. C.S. 1750 

Casing HQ x 36 Ground El 51.2 (15.61 m) 

Completion Date September 28, 2000 
1 

Sheet 1 of 2 

a, 
ci -:- cii a. 

>, Z 0 iii 
f-- a, z .a 2 ;: 
a, (/) Description of Material 'O a. i "' a. ..J a, C 

E E :, f-- :, 

"' "' f-- e 
Cf) 

Cf)~ C, 

I D-1 GS SP-SM, MC=16% 
MC Poorly graded SAND with silt and gravel, loose, brown, 

moist, Homogeneous, no HCI reaction 
Length Recovered 0.7 ft, Length Retained 0.7 ft , S-2 Sandy SILT, loose, gray, wet, Homogeneous, no HCI -
reaction 
Length Recovered 1.5 ft, Length Retained 1.5 ft 

- -

H D-3 Silty SAND, (fine), medium dense, gray, wet, 
Homogeneous, no HCI reaction, Note - Layer of gravel -

•• 
from - 7.5' to - 8.5'. 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

H D-4 GS ML, MC=34% 
MC SILT with sand and organic material, with layers of fine 

silt SAND, loose, gray, wet, Laminated, no HCI reaction 
H 

f--

Length Recovered 1.5 ft, Length Retained 1.5 ft 

'SJ_ , S-5 Sandy SILT, loose, gray, wet, Homogeneous, no HCI 
reaction 
Length Recovered 2.0 ft, Length Retained 2.0 ft 

09/28/2000 

f-- -

H D-6 SILT with sand and gravel, loose, gray, wet, 
Homogeneous, no HCI reaction 

•• 
Length Recovered 1.0 ft, Length Retained 1.0 ft -, S-7 Silty SAND, (fine), loose, gray, wet, Homogeneous, no -
HCI reaction 
Length Recovered 2.0 ft, Length Retained 2.0 ft 

-

II D-8 Poorly graded SAND, medium dense, gray, wet, 
Homogeneous, no HCI reaction -

'E 
a, 
E 
2 

"' -= 
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...J 

6 
(/) 

HOLE No. TH-7-00 

LOG OF TEST BORING ~ :I': Washington State 'llf', I Department of Transportation 

Sheet 2 of 2 
PROJECT STILLWATER HILL RD TO FAY RD. Job No OL-2263 

g 
.c 
a. 
Q) 

0 

~7 •••• 

25- . , ••• 

~a 

~9 

30-

'- 10 

••• 0 

• 0 •• 

35- ...•. 
•• ·~ ••• 0 

-11 

.... 

~12 

40-

~13 

Standard 
Penetration 

Blows/ft 

10 20 30 40 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I \J I 
I ·• I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I 1• I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I .~ 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I ~~ 
I I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

SPT 
Blows/6'' 

(N) 

12 ..1. 
(20) 

4 
15 
16 

(31) 

7 
15 

I D-9 

H D-10 

16 
(31) ~ I 

6 I D-11 
23 
16 

(39) I 

20 I ,o _ 12 
28 
11 

(39) 

Description of Material 

Length Recovered 1.0 ft, Length Retained 1.0 ft 

GS SW, MC=15% 
MC Well graded SAND with gravel, dense, gray, wet, 

Homogeneous, no HCI reaction 
i Length Recovered 0.7 ft, Length Retained 0.7 ft 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.7 ft, Length Retained 0.7 ft 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction. . 
Length Recovered 0.9 ft, Length Retained 0.9 ft 

End of test hole boring at 37.5 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. 

-

-

c 
Q) 

E 
2 
en 
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LOG OF TEST BORING ~ 

HOLE No. TH-1-99 

:,= Washington State '1/f, I Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. Ol-2263 

S.R. 203 

· Station 4+695 Offset 6 m Lt. C.S. 1750 

Equipment _T_r_,_ip_o_d __________ _ Casing ________ _ Ground El 58.2 (17.74 m) 

Method of Boring Jet Wash 

Start· Date October 4, 1999 

g 
t 
Q) 

0 

5-

10- - 3 

-4 

15-

~5 

Q) 

"" e 
0.. 

10. 

I 
I 

I 
I 
I 
I 
I 
I 

Standard 

Penetration 

Blows/ft 

20 30 40 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

.. ::: n I I I I 

......... 
,, 

X 
X X 

X 
X X 

X 
X X 

X 
X X 

X 
X X 

X 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

x x x O ] I I ] 
I I I I X X 

X 

I I I I X 

X 

I I I I X X 
X 

I I I I X X 
x· 

I I I I X X 
X 

X X I I I I 
I I I I X X 

X 

I I I I X X 

X 

I I I I X X 

X 

Completion Date October 7, 1999 Sheet 1 of 2 

SPT 

Blows/6'' 
(N) 

5 
6 

i I 0-1 

6 
(12) ~ I 

2 H D-2 
2 

2 
(4) ~ I 
4 ~ I D-3 
2 
2 

(4) I 

5 ,, D-4 

6 
5 

c11) H 

1 ' D-5 
1 
3 

(4) I 

Description of Material 

Silty SAND with gravel, medium dense, brown, dry, 
homogeneous, no HCL reaction, NOTE-Drilling became 
soft at -4.0'. 
Recovered and Retained: 0. 7 ft. 

10/07/1999 

Sandy SILT with gravel, loose, gray, wet, homogeneous, 
no HCL reaction. 
Recovered and Retained: 0.5 ft. 

Silty SAND with gravel, very loose, gray, wet, 
homogeneous, no HCL reaction. 
Recovered and Retained: 0.7 ft. 

Silty SAND with gravel, medium dense, gray, wet, 
homogeneous, no HCL reaction. · 
Recovered and Retained: 0.2 ft. 

SILT with organics, loose, gray, moist, homogeneous, no 
HCL reaction. 
Recovered and Retained: 1.5 ft. 

-

-
-

-

c 
Q) 

E 
2 
ti 
.!: 
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HOLE No. TH-1-99 

LOG OF TEST BORING 
........ ::,= Washington State . 

"'' Department ofTransportation 

Sheet 2 of 2 
PROJECT STILLWATER HILL RD. TO FAY RD. Job No OL-2263 

g 
,:: 
0. 
Q) 

0 

-7 

25-

-8 

-9 

30-

~10 

35-

f-11 

40-

Q) 

i,: 
2 
a. 

X X 
X 

X X 

X X 
X 

X X 
X 

X X 

X 
X X 

X 
X X 

X 
X X 

X 

X X 

X X 
X 

X X 
~ 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

.... 10 

Standard 

Penetration 

Blows/ft 

20 30 40 

I I I 
1· I I 

I I I I 
I I I I 
I I I I 
I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I • I 
I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I I 
I I I I 
I I .I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

SPT 

Blows/6" 
(N) 

1 D-6 
2 
4 

(6) 

14 D-7 
15 
16 

(31) ~ 

5 H D-8 
6 

12 
(18) ~. 

Description of Material 

Sandy SILT with organics, loose, gray; wet, 
homogeneous, no HCL reaction, NOTE-Sand in tip). 
Recovered and Retained: 1.5 ft. 

Silty SAND with gravel, dense, gray, wet, homogeneous, 
no HCL reaction. 
Recovered and Retained: 1.0 ft. 

Silty SAND with gravel, medium dense, gray, wet, 
homogeneous, no HCL reaction. 
Recovered and Retained: 0.2 ft. 

-

-

End of Test Hole Boring at 31.5 feet below ground -
elevation. 

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

-

-

C: 
Q) 

E .s 
"' E 
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e 
LOG OF TEST BORING ~ 

.-t, Washington State 
Department of Transportation 

HOLE No. TH-2-99 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

S.R. 203 

Station 3+222 Offset 2 m Lt. C.S. 1750 

Equipment Dietrich 25 w/ cathead Casing HQ Ground El 75.4 (22.98 m) 

Method of Boring Wet Rotary 

Start Date October 26, 1999 Completion Date October 26, 1999 Sheet 1 of 1 
I 

:[ Standard 
Q) 

ci ":' ~ g SPT 
a. c 

_g/ ~ z 0 
VJ "' Q) 

Penetration Q) z .c 3: E .c e? "" Blows/6" Q) in Description of Material -0 
0. e C. i "' 2 Q) ci. ..J Q) C 
Q) .; Cl. Blows/ft 

(N) E E ::i f- ::, in Cl ::;; "' "' f- e E 
(/) 

(/) ~ Cl 
10 20 30 40 

0 
. 

I I I I 1 ft.=0.3048 m. 
. a I I I I 

0 I I I I 
. a I I I I 

0 
I I I I 

. ·a I I I I 
I I I I -1 0 I I I I 

-

. ·a I I I I 
0 I I I I 

5- . a I ~~ I I , _.5J_ 

I I I 8 D-1 well graded GRAVEL with sand,subrounded, medium 
0 10 dense, wet, homogeneous. no HCI reaction. Lenght 

. a I I I 10 recovered 0.2', Lenght retained 0.2' 

-2 0 I I I (20) ~ -

a I I I 
I I I 

0 

I I I 
. ·a 

I I I 
0 I I I 
.a I I I 

-3 0 I I I ~ 

10-
I 

~~ 

I I , -
. ·a 9 D-2 Well graded SAND with gravel, medium dense, BROWN, 

I I I I 9 wet, Homogeneous, no HCI reaction 
0 

I I I I 
11 Length Recovered 0.6 ft, Length Retained 0.6 ft 

. ·a (20) 

0 I I I I 
. ·a I I I I 

I I I 
-4 

0 

I I I I -
. ·a 

I I I I 
a. 0 I I I I 
<C 

. ·a I I I I N 

"' v 15- I I I • -0 
14 ' 0'3 Well graded SAND with gravel, dense, BROWN, wet, 0 

I I I I g . ·a 20 Homogeneous, no HCI reaction 

0 I I I I 19 

• 
Length Recovered 0.2 ft, Length Retained 0.2 ft 

>- -5 I I I I /39) -
0 I 

l (:) 

I I I I ..J 

6 l en I I I I 
~ 

I I End of test hole boring at 16.5 ft below ground elevation. a. I I (:) 

' I I I I <") 

<D 

I I I I This is a summary Log of Test Boring. Soil/Rock N 

,,b N 
..J descriptions are derived from visual field identifications . 0 

I I I I ..J 

6 I I I I -
en 
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HOLE No. TH-3-99 

LOG OF TEST BORING ........ 
~ Washington State "If', I Department of Transportation 

PROJECT STILLWATER HILL RO. TO FAY RD. Job No. OL-2263 

Station 3+318 

Equipment Dietrich 25 w/ cathead 

Method of Boring Wet Rotary 

Start Date October 25, 1999 

g 
.c a. 
Q) 

Cl 

5-

~2 

10--3 

-4 

15-

Q) 

ii= e 
0.. 

0 . 

.a 

0 . 

.a 

0 . 

0 

.a 

o·. 

.a 

0 ' 

.a 

0 ' 

. a 

o·. 

.a 

0 ' 

.a 

0 

. ·a 

0 

.a 

0 ' 

. a 

0 ' 

.a 

0 ' 

a 

0 

.a 

0 

Standard 

Penetration 

Blows/ft 

10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

20 

I I 
I I 
I ' I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

30 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

40 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I·~ I 
I I 
I I 
I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

S.R. 203 

Offset 2 m Lt. C.S. 1750 

Casing _H_Q _______ _ Ground El 77.1 (23.50 m) 

Completion Date October 25, 1999 Sheet 1 of 

SPT 

Blows/6" 

{N) 

; 
1
, D-1 

(7) ~ I 

~' D-2 
11 
17 
14 

(31) ~ ~ 

8 H D-3 
17 
17 

/34) JI 

Description of Material 

1 ft.=0.3048 m. 

Well graded GRAVEL with sand, WITH ASPHALT, 
subrounded, loose, BROWN, moist, Homogeneous, no 
HCI reaction 
Length Recovered 0.1 ft, Length Retained 0.1 ft 

Well graded GRAVEL with sand, subrounded, dense, 
BROWN, moist, Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Well graded GRAVEL with sand, with cobbles, 
subrounded, dense, BROWN, wet, Homogeneous, no 
HCI reaction 
Lenoth Recovered 0.6 ft Lenath Retained 0.6 ft 

End of test hole boring at 16.5 ft below ground elevation. 

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

2 
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HOLE No. PP-2-99 

LOG OF TEST BORING 
...... 
~ Washington State ..,, I. Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

0 e 

Station 3+320 

Equipment Handtools 

Method of Boring . Portable Penetrometer 

Start Date October 28, 1999 
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S.R. 203 

Offset 10 m Lt. C.S. 1750 

Ground El 65.6 (19.99 m) 

Completion Date October 28, 1999 Sheet 1 of 1 

SPT 
Blows/6'' 
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2 I D-1 
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(11) 
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6 
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r121 IJ 

Description of Material 

1 ft.=0.3048 m. 

Silty SAND with gravel, medium dense, brown, moist, 
Homogeneous, no HCI reaction 
Length Recovered 1.0 ft 

Silty SAND with gravel, medium dense, brown, moist, 
Homogeneous, no HCI reaction 
Length Recovered 1.0 ft 

End of test hole boring at 4 ft below ground elevation. 

This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications. 
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HOLE No. PP-3-99 

PROJECT 1TILLWATER HILL RD. TO FAY RD. 

Station 3+220 

Equipment Hand~ools 

Method of Boring Portable Penetrometer 

Start Date October 28, 1999 
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LOG OF TEST BORING 
...... 
~ Washington State 'I/ff', I Department of Transportation 

Job No. OL-2263 

S.R. 203 

Offset 13 m Lt. C.S. 1750 

Ground El 59.0 (17.98 m) 

Completion Date October 28, 1999 Sheet 1 of 1 

D-1 

D-2 

• 

Description of Material 

1 ft.=0.3048 m. 

Silty SAND, very_ loose, Brown, moist, Homogeneous, no 
HCI reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

Silty SAND, medium dense, Brown, moist, 
Homogeneous, no HCI reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

End of test hole boring at 4 ft below ground elevation. 

This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications. 
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HOLENo. _T_H_#_1 __ _ 

LOG OF TEST BORING ~ 
:,:: Washington State 
..,,.,, Department of Transportation . 

PROJECT l STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

Station 4+700 

Equipment Handtools 

Method of Boring Portable Penetrometer 

Start Date i August 25, 1999 
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S.R. 203 

Offset 7 m Lt. C.S. 1750 

Casing ________ _ Ground El 58.1 (17.71 m) 

Completion Date August 25, 1999 Sheet 1 of 1 
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Blows/6" 
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Description of Material 

Well graded GRAVEL with cobbles, subrounded, loose, 
brown, moist, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, medium dense, brown, 
moist, with silt balls, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, loose, brown, moist, 
with silt balls, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, medium dense, brown, 
moist, with silt balls, homogeneous, No HCI reaction. 

End of Test Hole Boring at 8.5 feet below ground 
elevation. 

This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications. 
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HOLE No. TH#2 

LOG OF TEST BORING 
....... 
~ Washington State 
.,,,,, Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

Station 4+650 

Equipment Handtools 

Method of Boring Portable Penetrometer 

Start Date August 25, 1999 
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Offset 7 m Lt. C.S. 1750 

Casing ________ _ Ground El 55.8 (17.01 m) 

Completion Date August 25, 1999 Sheet of 
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Description of Material 

Well graded GRAVEL with cobbles, subrounded, loose, 
brown, moist, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, loose, brown, moist, 
with silt balls, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, loose, brown, moist, 
with silt balls, homogeneous, No HCI reaction. 

Poorly graded SAND.with gravel, loose, brown, moist, 
with silt balls, homogeneous, No HCI reaction. 

End of Test Hole Boring at 8.5 feet below ground 
elevation. · · 

This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications. 
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HOLE No. TH#3 

LOG.OF TEST BORING ~ 
~ Washington State 
..,,,, Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. 0La2263 
1 

Station 3+540 

Equipment Handtools 

Method of Boring Portable Penetrometer 

i Start Date August 25, 1999 
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S.R. 203 

Offset 6 m Lt. C.S. 1750 

Casing ________ _ Ground El 71.3 (21.75 m) 

Completion Date August 25, 1999 Sheet 1 of 1 
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Description of Material 

Well graded GRAVEL with cobbles, subrounded, loose, 
brown, moist, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, medium dense, brown, 
moist, homogeneous, No HCI reaction. 

Poorly graded SAND with gravel, loose, brown, moist, 
homogeneous, No HCI reaction. 

End of Test Hole Boring at 6.5 feet below ground 
elevation. 

This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications. 
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LOG OF TEST BORING ~ 
~ Washington State ..,, , I Department of Transportation 

HOLE No. TH-2A-97 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 S.R. 203 

Station 4+670 Offset 2. 7 m Lt · C.S. 1750 

Equipment Diedrich D-25 Casing HQ Advancer Ground El 62.7 {19.11 m) 

Method of Boring Rotary Drill 

Start Date December 2, 1997 Completion Date December 2, 1997 Sheet 1 of 2 
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I I I I 1 MC Silty SAND, very loose, brown, wet. 
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I I I I 2 AL homogeneous. 

I I I I (4) H Recovered and retained 1.2 ft. 

I I I I , Smashed tube. Sand and gravel. 
I I I I 
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No recovery. 
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HOLE No. TH-2A-97 

LOG OF TEST BORING ....... 
~ Washington State .,, , I Department of Transportation 

Sheet 2 of 2 -- --
PROJECT N.E.Stillwater Hill Road and Fay Road 1/5 Job No. OL-2263 

g 
.c 
ii 
Q) 

Cl 

J..-7 

25-

'-8 

~g 

30-

'-10 

35-

-11 

'-12 

40-

0 

2 

Q) 

ic e 
a.. 

Standard 
Penetration 

Blows/ft 

10 20 30 40 

I 
. ~~ I 

I 
I 

I 
I 
I 
I 
I 
I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I ·~I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I ·• I I 
I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

g I I I I 
~ ~ 13 I I I I 
-, I I I I 
~ I I I I 
~ I I I I 
N 

~ I I I I 

SPT 
Blows/6" 

(N) 

1 
1 
2 

(3) 

2 
3 

(5) 

2 
3 
14 

(17) 

6 
11 
9 

/20) 

H D-8 

H 
H D-9 

' S-10 

1 0-11 

I 

D-12 

• 

GS 
MC 
AL 

GS 
MC 
AL 

GS 
MC 

Description of Material 

ML, M.C.=31 %, Pl=NP 
Sandy SILT, soft, gray, wet, homogeneous. 
Recovered and retained 0.9 ft. 

ML, M.C.=44%, Pl=NP 
SILT with some organics, medium stiff, gray, wet, 
homogeneous. 
Recovered and retained 0.8 ft. 

SAND, wet. 
No recovery. 

SM, M.C.=29% 
Silty SAND, medium dense, gray, wet, homogeneous. 
Recovered and retained 0.8 ft. 

Silty SAND with gravel, subangular, medium dense, gray, 
wet, homogeneous. 
Recovered and retained 0.2 ft. 

End of test hole boring at 34.5 ft (10.5 m) below ground 
elevation. 

*Elevation of test boring same as centerline of roadway. 

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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HOLE No. H-2-97 

LOG OF TEST BORING ~ 
:,: Washington State 'f', I Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 

Station 4+701 

Equipment CME 850 Auto Hammer 

Method of Boring Wet Rotary 

Start Date November 4, 1997 
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S.R. 203 

Offset 1 m Lt C.S. 1750 

Casing HQ X 24.0' Ground El 63.0 (19.20 m) 

Completion Date November 4, 1997 Sheet of 2 
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1 ft.=0.3048 m. 
Sand and gravel. 

Description of Material 

CL-ML, M.C.=20%, Pl=6 
Gravelly, silty CLAY with sand, soft, light-brown, wet, 
stratified. 
Recovered and retained 0.8 ft. 

No recovery. 

ML, M.C.= 25%, Pl=NP 
SILT with sand and gravel, very loose, gray, wet, 
homogeneous. 
Recovered and retained 0.8 ft. 

Sandy SILT with gravel, gray, wet 
Recovered and retained 1.0 ft. 

ML, M.C.=47%, Pl=10 
SILT with sand and gravel and decayed wood, very loose, 
gray, wet, stratified. 
Recovered and retained 0.8 ft. 

No recovery. 
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LOG OF TEST BORING ~ :,= Washington State 'I/ff, I Department of Transportation 
HOLE No. H-2-97 

Sheet 2 of 2 --- ---
PROJECT N.EStillwater Hill Road and Fay Road 1/S Job No. OL-2263 
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End of test hole boring at 25.5 ft below ground elevation_. 

Bail Test: 
Start test at -7. O ft. 
Bailed to - 24.0 ft. 
Recharged 
3 min - -23.0 ft. 
8 min - -22.0 ft. 
12 min - -21.0 ft. 

*Ground elevation of test boring same as centerline of 
roadway. 

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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o I I 1 · I ~~ 45_c_ __ _L_ _ _J__J_ _ _L_ __ L___J _ _L __ _L,_L, _ __L __ __1_ __________________ _,L___J_ __ 
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HOLE No. TH-1-96 

LOG OF TEST BORING Washington State 
Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 

Station SR 203 3+300 

Equipment Diedrich 25 

Method of Boring · 

Start Date June 12, 1996 

Standard 
Penetration 

BIOWS/ft 

g I a, 

§_ ~ ii'= 
2 e 

a, a, 0.. a ::ii: 

SPT 
Blows/6'' 

(N) 

10 20 30 40 

I 
I 
I 

1 

(2) 

I 
I 2 
I 2 

I 2 

I (4) 

I 
I 
I 

5 
3 
4 

I 4 

2 I 
I 

(8) 

I 
I 
I 

0 
12 

11 
I (23) 

I 
I 
I 

10 
3 

7 

I 
I 
I 

8 
7 

(15) 

I 
I 8 

4 I 10 

I 
I 

21 
(31) 

I 

I 

I 

15 
4 

8 
12 

5 (20) 

>> 
7 
30 

40 

(70) 

6 
20 

S.R. 203 

Offset 10.7 m Rt C.S. 1750 

Casing HQ X 25' Ground El 90.2 (27.49 m) 

Completion Date · June 12, 1996 Sheet 1 of 2 

a, 
C. 

~ 
.QJ 

C. 
E 
"' (J) 

ci 
ci z 

a, z 
a. ~ 
E :, 
"' t:. (J) 

D-1 

D-2 

D-3 

.0 2 

"' "' ....I a, 
f--

GS 
MC 

GS 
MC 

1 ft.=0.3048 m. 
GM, M.C.=4% 

Description of Material 

Silty GRAVEL with sand and cobbles, very loose, brown, 
dry. 
Recovered 0.3 ft. 

GW-GM, M.C.=2% 
Well graded GRAVEL with silt and sand, very loose, 
brown, moist. 
Recovered 0.3 ft. 

Well graded GRAVEL with silt and sand, loose, brown, 
moist. 
Recovered 0.1 ft. 

D-4 GS GW-GM, M.C.=1% 

D-5 

D-6 

D-7 

D-8 

MC Well graded GRAVEL with silt and sand, medium dense, 
brown, moist. 

GS 
MC 

GS 
MC 
AL 

Recovered 0.4 ft. 

Well graded GRAVEL with silt and sand, medium dense, 
brown, moist. 
Recovered 0.2 ft. 

Poorly graded SAND with silt and gravel, dense, brown, 
moist. 
No recovery. 

GW, M.C.=1% 
Well graded GRAVEL with sand, medium dense: brown, 
moist. 
Recovered 0.4 ft. 

CL, N.C.=2%,. Pl=8 
Gravelly LEAN CLAY with sand, very hard, gray, moist. 
Recovered 1.0 ft. 
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LOG OF TEST BORING 
...... 
~ Washington State .,,, , I Department of Transportation 

HOLE No. TH-1-96 
Sheet 2 of 2 

-- --
PROJECT N.E.Stillwater Hill Road and Fay Road 1/5 Job No. OL-2263 

g 
.c 
a. 
Q) 

0 

25-

30-

35-

-8 

>-9 

-10 

-12 

40-

-13 

Q) 

i;= 
e 
a.. 

Standard 
Penetration 

Blows/ft 

10 20 30 40 

SPT 

Blows/6'' 
(N) 

I I I I r r 50/6" .I D-9 
(50/6") 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

Description of Material 

Poorly graded SAND with silt and gravel, very dense, 
gray, moist. 
Recovered 0.2 ft. 

I I I I Poorly graded SAND with silt and gravel, very dense, 
~~+---,1--+1 __ +---1---+1_>_>_· ~+•-se·-~·-,,_., --t---i--1-r-ffi--+---+, gray, moist. 

I I I I (soi2"J v· ~ \No recoverv. 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I _ I 
I I I 
I I I 
I I I 
I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

End of test hole boring at 25.2 ft (7.7 m) below ground · 
elevation. 

Water table elevation not determined. 

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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HOLE No. TH-2-96 

LOG OF TEST BORING Washington State 
Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/5 Job No. OL-2263 

M.P. 9.63 

Station 3+270 

Equipment Dietrich D-25 

Method of Boring Wash Boring 

Start Date June 25, 1996 

g 
:g_ 
Q) 

0 

5-

15-

'-2 

'-5 

Q) 

~ e 
a.. 

I': 0 ': 
D o 
0 0 0 

?o? 
b C) 
0 0 0 

?o? 
b C) I 

0 0 0 

?o? 
~.9. 

' .. ..... 
,: : 

10 

I 
I 
I 
I 

Standard 
Penetration 

Blows/ft 

20 30 
I I 
I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I .~ I 
I I 
I I 
I I I 
I I I 
I I I 
I !~ I 
I I I 
I I 
I I 

&~; I • I 
0 I ' I • I 

b ,b 
o, o I I I 
0 0 

. o I , I I I 
b ,b I I I I 
0

' c, I I 0 CD 
0 

' I I 
bo'~,' I O I 
? ~b I I I 
b ,b' I I I o c~ I I I 

40 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r6- T I 1• I 
0 Oo I I I I ba 
Oo O I I I I 
?o? I I I 
b a I I I 
0 0 0 

S.R. 203 

Offset 12 m Rt C.S. 1750 

Casing HQ & BX Advancer Ground El 91.9 (28.01 m) 

Completion Date June 25, 1996 Sheet 1 of 2 

SPT 
Blows/6" 

(N) 

8 ~ I D-1 
8 
2' 

(10) ~ I 

6 ~ I 0-2 
8 

12 

(2oi ~ I 

7 
9 
12 

(21) 

8 
9 
10 

(19) 

7 
10 

10 
(20) 

9 
10 

13 
(23) 

~ 

H 

D-3 

H D-4 

H 

1

1, D-5 

~I 
H D-6 

H 

GS 
MC 

GS 
MC 

GS 
MC 

GS 
M.C 

Description of Material 

1 ft.=0.3048 m. 

GW, M.C.=1% 
Well graded GRAVEL with sand, subround, medium 
dense, brown, wet. 
Recovered and retained 0.5 ft. 

Silty SAND with gravel and wood (root), subround, 
medium dense, brown, moist. 
Recovered and retained 0.3 ft. 

SW-SM, M.C.=5% 
Well graded SAND with silt and gravel, subround, 
medium dense, brown, wet. 
Recovered and retained 1.0 ft. 

GW-GM, M.C.=1 % 
Well graded GRAVEL with silt and sand, angular to 
rounded, medium dense, gray, wet. 
Recovered and retained 0.9 ft. 

Well graded GRAVEL with silt and sand, angular to 
rounded, medium dense, gray, wet. 
Recovered and retained 0.8 ft. 

GW, M.C.=1% 
Well graded GRAVEL with sand and cobbles, angular to 
rounded, medium dense, gray, wet. 

·Recovered and retained 0.5 ft. 

?o? I I I I 
Do~o' : ~~: : : : H D-7 Well graded GRAVEL with sand and cobbles, angular to 

rounded, medium dense, gray, wet. 

-

-

-
'-

c 
Q) 

E 
:, 
~ 

"' E 

? o? I ~ I I 10 
b a I I I (1si ~ I 

20 _L'-_
6 

_ _H~::l=:
0 

b:,
0

t::L_ _ _tl __ u_l__LI _ _JI _ _J_ __ l_JIL___1 __ -1=================::L_-_1__ _ _J 
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LOG OF TEST BORING ....... 
~ Washington State 
.,,.,, Department of Transportation 

HOLE No. TH-2-96 
Sheet 2 of 2 

--- ---
PROJECT N.E.Stillwater Hill Road and Fay Road 1/5 Job No. OL-2263 

a, 
0 --:- 2 g g Standard C. c 

a, SPT >, z 0 cu a, 1-- a, z ~ ;: 
.c U) i,: Penetration .c E 
a. 2 e Blows/6'' a, - a, cu U) Description of Material "O 2 ci C. .c ..J a, C 
a, a, a. Blows/ft 

(N) E E ::, 1-- ::, iii 
0. ::ii cu cu 1-- e .!: 

(/) 
(/) ~ (.'.) 

10 20 30 40 

VI\. 
I I I 12 H D-8 GS GW-GM, M.C.=3% 

0 C 

) ,b I I I 
10 MC Well graded GRAVEL with silt and sand, angular to 

o, () 12 rounded, medium dense, gray, wet. 

?1 0 I I I (22) H Recovered and retained 1.0 ft. 
C 

I I I 
) ' b' 
o, () I I 

-7· 
?1 C I I 
) ' b' I I I 

-

o, () ?1 I I I 
C 

I I I 
) ' b' 
o, () I I I 

25- 01 ~ I I H Well graded GRAVEL with silt and sand, angular to -
0 ' 9 D-9 

b ,b I I I 9 rounded, medium dense, gray, wet. 
o, () Recovered and retained 1.0 ft. 
01 0 I I I 9 

H f-8 
0 C 

I I I 
(18) 

b ' b' 
o, g I I 
?1 ' I I I 
b ,b I I I o, () 

?1 0 I I 
' I I I C-C7 r:-.. 

-g I . I I I -
30- I I I I >>•~ 

~ 
Silty SAND with gravel, subangular, very dense, gray, 

-

I I I I 
44 D-10 

50/3 wet. 
I I I I (50/3") Recovered and retained 0.8 ft. 

I I I I 
I I I I 
I I I I 

f-10 I I I I -

I I I I 
I I I I 
I I I I 

35-
I I I I >>~ ~ 30/50/6 I I I I ~ 

SM, M.C.=10% -
D-11 GS 

I I I I (50/6") MC Silty SAND with gravel subangular, very dense, gray, wet. 

f-11 I I I I 
Recovered and retained 0.8 ft. -

I I I I 

.. I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

-12 
I I I I 

-

40- I I I I >>~ ~ 50/4" 

Silty SAND with gravel, subangular, very dense, gray, 
-rY D-12 wet. 

I I I I (50/4") \Recovered and retained 1.0 ft. f" 

I I I I End of test hole boring at 40.4 ft (12.3 m) below ground 

I I I I elevation. 

I I I I Water table elevation not determined. 

-13 I I I I 
I I I I 

-

This is a summary Log of Test Boring . Soil/Rock 
I I I I descriptions are derived from visual field identifications 

I I I I and laboratory test data. 
I 

I I I I 
45 r I I I I l 



·e 
._.. Washfngton State yg Department of Transportatfon 

TEST PIT LOG 

LOCATION 

Station 3+300 

PROJECT NAME 

OFFSET TEST PIT NUMBER 

TP-1 

N.E. Stillwater Hill Road and Fay Road Intersection 
PROJECT NUMBER 

OL-2263 

EQUIPMENT 

ELEV -
D~PTH 

0 m-

I ITT -

2 m-

DATE STARTED DA TE COMPLETED 

DESCRIPTION 

_, 
-, 

Poorly graded SAND with gravel, cobbles 
and boulders. Roots in top 0.6 m of pit. 
Minor seepage while excavating. 

Boulders 

Well graded GRAVEL with sand and cobbles. 



APPENDIX C 

Laboratory Test Data 



Job No. OL-2263 Date October 24, 2000 ...... 
Hole No. TH-5-00 Sheet 1 of 1 Laboratory Summary v Washington State r, Department of Transportation 

Project STILLWATER HILL RD. TO FAY RD. 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl 
(ft) (m) 

• 3.0 0.91 D-2 SM See Boring Log SIL TY SAND with GRAVEL 22 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 
GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 . -100 

~ 
· %Gravel %Sand %Fines Cc Cu 90 ~ 

~ • 25.7 58.0 16.3 
80 

' I'< .__""-
70 

:E I~ 

~ Ol 

~ 60 ", 
>, 

"I'-. Ill 

<ii 50 
" C 

u::: 

""' 
"E 
Q) 40 

GRADATION VALUES ~ \ Q) 

a.. 
30 

\ 060 050 D30 020 010 \ 
20 

• 0.96 0.37 0.14 0.09 

10 

0 
5 4 3 2 10 8 5 4 3 2 1 B 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 

Grain Size In Millimeter 

Sand 
Gravel Silt and Clay 

Coarse Medium Fine 



Job No. OL-2263 Date October 24, 2000 ~ 

Hole No. TH-6-00 Sheet 1 of 1 Laboratory Summary ... Washington State 
Department of Transportation 

Project STILLWATER HILL RD. TO FAY RD. 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl 
(ft) (m) 

• 3.0 0.91 D-2 SM See Boring Log SILTY SAND with GRAVEL 16 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 
GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 

100 -
~ - -

%Gravel %Sand %Fines Cc Cu 90 

,._ 
" 

• 25.1 59.6 15.4 ~ BO 
1-,--.... -70 

~ ..__ 
:E 'i'. 
.Q> h Q) 

3;: 60 \ 
>, 

\ co 
ai 50 
C \ 

-- u::: 
I'\ c 

~ 40 

\ I 
GRADATION VALUES Q) 

I Q. 

30 
\ 

D60 D50 D30 D20 D10 ~ 

20 

• 0.38 0;26 0.13 0.09 

10 

0 
5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 0.1 8 5 4 3 2 0.018 5 4 3 2 0.001 

Grain Size In Millimeter 

-- ----·--- ~---------~---

I 
Sand 

I 
Gravel Silt and Clay 

Coarse Medium Fine 
-



Job No. OL-2263 Date October 25, 2000 ....... 
Hole No. TH-7-00 Sheet 1 of 1 Laboratory Summary .. a, Washington State 

Department of Transportation . 
Project STILLWATER HILL RD. TO FAY RD. 

Depth Depth 
Sample No. uses Color MC% LL PL Pl (ft) (m) Description 

• 1.0 0.30 D-1 SP-SM See Boring Log POORLY GRADED SAND with SILT and GRAVEL 16 NP NP NP 

III 9.0 2.74 D-4 ML See Boring Log SILT with SAND with organic material 34 25 NP NP 

.... 21.0 6.40 D-9 SW See Boring Log WELL-GRADED SAND with GRAVEL 15 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 

\ I\ 
,........_ 

~ 
%Gravel %Sand %Fines Cc Cu "-.. 

90 

~ '\ ~ -· 

• 29.2 59.5 11.3 0.4 36.1 I\ 
80 '-

c--~ 
III 0.0 17.0 83.0 "' "' 70 • I'--. 

'\ 

.... 26.2 70.3 3.5 1.3 13.9 :E ~ ~ Cl 

~ 60 ) 

' 
>, 
m 
cii 50 
C \ i.i: " c 'r--.. 

~ 40 

l "' 

--

GRADATION VALUES 
\ 

Q) \ a. 
I\ ' 30 

" '\ 
~ 060 050 030 020 010 i\ 

20 

"" "" • 2.49 1.18 0.26 0.13 ~ I 
- 10 ..........____ f-

III 

.... 1.99 1.34 0.61 0.38 0.14 
0 5 4· 3 2 10 B 5 4 3 2 1 B 5 4 3 2 0.1 B 5 4 3 2 0.01 B 5 4 3 2 0.001 

-· ~ 

Grain Size In Millimeter 

- ----- Sand 
Gravel Silt and Clay 

Coarse Medium Fine 



Job No. OL-2263 Date December 2, 1999 ...... 
Hole No. TH-2A-97 Sheet 1 of 2 Laboratory Summary ... Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl 
(ft) (m) 

• 6.0 1.83 D-2 ML SEE BORING LOG SANDY SILT with GRAVEL NP NP NP 

II) 8.0 2.44 D-3 SM SEE BORING LOG SILTY SAND NP NP NP 

A 11.0 3.35 D-4 SM SEE BORING LOG SILTY SAND NP NP NP 

* 16.0 4.88 D-6 ML SEE BORING LOG SANDY SILT NP NP NP 

X 21.0 6.40 D-8 ML SEE BORING LOG SANDY SILT NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3' 3/4' #4 #10 #40 #200 - ·- 100 
. " 
~ c--_ 

~ 
f"-

%Gravel %Sand %Fines Cc Cu '\. 90 <::: 
.... _ 
~ \ - ... 

• 15.8 31.9 52.3 · .... r-- r--..:: ~~:. \ r--.. 
80 - [~ ,\ II) 7.2 65.5 27.3 - r- r--

'1 ~ ~ 70 

~ \0\ A 9.3 60.5 30.2 .c 
Cl 
.ai 

~ 
~ 60 \~ * 11.7 29.6 58.7 - >-co r--

ai 50 X 1.7 40.1 58.2 C: 

' u: 
c 
Ql 40 

GRADATION VALUES ~ 
Ql \[\ a. [\ 

30 

D60 D50 030 D20 010 
20 

• 0.14 

10 
III 0.23 0.16 0.08 - = 

A 0.20 0.15 
0 5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 0.1 8 5 4 3 2 0.018 5 4 3 2 0.001 

* 0.08 
Grain Size In Millimeter 

I 
Sand. 

X 0.08 Gravel Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date December 2, 1999 ~ 

Hole No. TH-2A-97 Sheet 2 of 2 Laboratory Summary ... Washington State 
Department of Transportation 

Project N.E.Stillwater Hill Road arid Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl 
(ft) (m) 

• 23.0 7.01 D-9 ML SEE BORING LOG SILT NP NP NP 

III 28.0 8.53 D-11 SM SEE BORING LOG SILTY SAND NP NP NP 

- -

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3• 3/4" #4 #10 #40 #200 
100 --......_ --%Gravel %Sand %Fines Cc Cu I'-
90 

t • 0.0 4.3 95.7 '\ 80 

III 0.1 65.6 34.3 \ 70 \ 
!: 

\ Ol ·w 
60 ~ 

\ >, 
CD 

Q) 50 
C \ u:: 
c ~ 
Q) 40 \ 

GRADATION VALUES ~ -- ~ 

Q) 

0. 

30 

060 050 030 D20 D10 
20 

• 
10 

III 0.18 0.13 
-

0 
5 4 3 2 10 B 5 4 3 2 1 B 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 , 

Grain Size In Millimeter 

Sand 
Gravel Silt and Clay 

Coarse Medium Fine 



Job No. OL-2263 Date December 2, 1999 ....... 
Hole No." H-2-97 Sheet 1 of 1 Laboratory Summary .. z, Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl 
(ft) (m) 

• 4.0 1.22 D-1 CL-ML SEE BORING LOG GRAVELLY SILTY CLAY with SAND 28 22 6 

III 12.0 3.66 D-3 ML SEE BORING LOG SILT with SAND NP NP NP 

A 16.0 4.88 D-5 ML SEE BORING LOG SILT with SAND 39 29 10 

* 24.0 7.32 D-8 SM SEE BORING LOG SIL TY SAND with GRAVEL NP NP NP 
I 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 
GRADATION FRACTIONS 3' 314' #4 #10 #40 #200 

100 -
\ '\' ~ .. f,."" %Gravel %Sand %Fines Cc Cu ... 

90 

~~, 
• .i--__ ---r----.. • 23.8 21.4 54.8 

,-.._ 
H ,..__ ~ 80 

-,;,.__ 
... r-- ---~ III 8.5 20.8 70.7 "' ~ ~ 

70 ~ 

A 7.8 14.8 77.4 E " ,-.._ 
Cl 

~c 
h-"iii 

60 
r-....... s: 

~ * 27.2 58.7 14.1 >, ----m 
Q) 50 
C: I'\ 

u:: I'\ 

c ' ~ Ql 40 

GRADATION VALUES ~ !\ -Ql 

"'-... a.. 
30 

" D60 D50 D30 D20 D10 ~ 20 

" • 0.18 " 
10 

III 

A 
0 

5 4 3 2 10 e 5 4 3 2 1 e 5 4 3 2 0.1 e 5 4 3 2 0.01 e 5 4 3 2 0.001 

* 1.82 0.97 0.25 0.12 
Grain Size In Millimeter 

I 
Sand 

Gravel 
I 

Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ........ 
Hole No. TH-1-96 Sheet 1 of 1 Laboratory Summary ~11 Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (m) 

• 0.0 0.00 D-1 GM SEE BORING LOG SILTY GRAVEL with SAND 4 NP NP NP 

III- 2.5 0.76 D-2 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 2 NP NP NP 

... 7.5 2.29 D-4 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 1 NP NP NP 

* 15.0 4.57 D-7 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 1 NP NP NP 

X 17 .5 5.33 D-8 CL SEE BORING LOG GRAVELLY LEAN CLAY with SAND 2 29 21 8 

US Sieve- Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 - ... 

r\ ~1 ~ %Gravel %Sand %Fines Cc Cu 90 ., ,~ 
• 43.9 41.8 14.3 I' 

80 

\ " I"-• 
--

III 55.2 38.7 6.1 2.7 43.4 ·- ----~ 
--------

70 
51.0 ~-42.8 6.2 2.3 34.8 

.... \ 1--,.._ ... .c r-1-' 
(J) 

\\I\ . ---·.; 

-----~ 60 

\ \I\ "' ---* 67.6 30.2 2.2 2.2 15.2 
>- i\ I\ "' 

-· -[lJ 

"-
X 22.7 21.1 56.2 ID 50 

~ 
\ ,\ '• C 

~ ii: \ 
.... \ \ \_ 
C 40 Q) I\ ' ' GRADATION VALUES 0 f\o ID [\._ 

"" a.. 
' 30 

~' "' 'I I"-
D60 D50 D30 D20 D10 ~ ~ 20 

-~ ""'~ 
---------• 5.61 2.74 0.55 0.17 f:t 

10 
~ 

------III 6.96 5.41 1.74 0.68 0.16 ' ------=::::::::~ "--t-.. 

... 6.70 4.90 1.74 0.75 0.19 
0 

5 4 3 2 10 a 5 4 3 2 1 a 5 4 3 2 0.1 a 5 4 3 2 0.018 5 4 3 2 0.001 

10.4 7 7.86 4.00 1.94 0.69 
Grain Size In Millimeter 

* 
I 

Sand 

X 0.17 Gravel Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ~ 

Hole No. TH-2-96 Sheet 1 of 2 Laboratory Summary .. 7, Washington State 
Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl . (ft) (m) 

• 2.0 0.61 D-1 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 1 NP NP NP 

{I] 8.0 2.44 D-3 SW-SM SEE BORING LOG WELL GRADED SAND with SILT and GRAVEL 5 NP NP NP 

..... 10.0 3.05 D-4 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 1 NP NP NP 

, 

* 15.0 .A.57 D-6 GW SEE BORING LOG · WELL GRADED GRAVEL with SAND 1 NP NP NP 

X 20.0 6.10 D-8 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 3 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 "· -

~ ~ \ %Gravel %Sand %Fines Cc Cu 90 i , i\\ • 61.5 35.2 3.3 1.4 57.7 
80 

~\ {I] 36.6 55.2 8.2 1.5 39.4 

70 
[\ t\ I'\ 

..... 56.5 37.5 6.0 2.3 30.1 E 
~ '\ ~ m 

'iii !\ 
~ 60 

.\ .I"\ = * 70.9 28.2 0.9 1.7 9.9 \ 
---

> en 
\ I"\ 

X 59.1 36.2 4.7 1.8 22.9 <ii 50 
\ 't\ C '\ 

"\ ii: \ 

~ \ "- ~ 
C 40 Q) \ - ,:~ 

"" 
GRADATION VALUES u 

. <ii 
\ ~. a.. 

30 

~ ~ \ '\ 
'\ D60 D50 D30 020 D10 

"' 
. 

' "' 20 

~ ' '-- ,! ----• 10.58 7.29 1.66 0.61 0.18 '~ 
f'::';::: I'--I"--

~ ', ~ 

---------
10 

{I] 3.97 2.34 0.79 0.45 0.10 
r----._ .:::=-----

i---, ~ 

"l~ SC 

..... 8.17 5.88 2.27 0.96 0.27 
0 

5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 

* 11.64 8.71 4.88 2.86 1.17 
Grain Size In Millimeter 

Sand 
X 9.85 6.12 2.73 1.30 0.43 Gravel Silt and Clay 

Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ~ 

Hole No. TH-2-96 Sheet 2 of 2 Laboratory Summary 

"" 
Washington State 
Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (m) 

• 35.0 10.67 D-11 SM SEE BORING LOG SILTY SAND 10 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 

~ -· -
%Gravel %Sand %Fines Cc Cu I--

90 
•-c-...__ 

• 12.0 45.2 42.8 ~----80 
~ 

"" 70 I'--... 
h~ .c 

en 
"iii 

' 3: 60 
". 

>-

"" ca 
ai 50 

"' C 
u::: " c 40 
Q) 

GRADATION VALUES t) 

ai 
0.. 

30 

D60 D50 D30 D20 D10 
20 

• 0.26 0.13 

10 

0 5 4 3 2 10 B 5 4 3 2 1 8 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 

Grain Size In Millimeter 

I 
Sand 

I Gravel Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date March 19, 1998 ....... 
Hole No. TP-1 Sheet 1 of 1 Laboratory Summary .,,., Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (rn) 

• 2.5 0.76 2 SP SEE BORING LOG POORLY GRADED SAND with GRAVEL 7 NP NP NP 

[I) 4.0 1.22 3 SP SEE BORING LOG POORLY GRADED SAND with GRAVEL 8 NP NP NP 

... 5.5 1.68 5 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 5 NP NP NP 

* 6.0 1.83 6 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 5 NP NP NP 
~ 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3• 3/4" #4 #10 #40 #200 
100 -

\ \ -· -
%Gravel %Sand %Fines Cc Cu 90 

~ \· • 44.3 54.4 1.3 0.9 10.1 
80 \\ \ 

,_ -
[I) 45.4 52.7 1.9 0.7 12.4 

70 
69.5 29.6 1.7 14.3 

,_, \ \ 
~ ... 0.9 .c '\ 

Cl 
'!'\ -- ·a, 

3; 60 

* 70.3 28.5 1.2 1.4 19.6 \\ ~ > 
0) \ 
Q) 50 \~ \ 

-~ --~~ 
C 

u::: 
c ~\ ~ 
Q) 40 

1 
-f- ~ - ~ -

GRADATION VALUES ~ '\ c\ 
Q) !,~ ~ n.. I 

30 ~, \;' D60 D50 D30 D20 D10 
20 r"-. 

) 

~ 
\ 

• 5.64 3.83 1.71 0.98 0.56, \' ' ' I'-, 10 
III 5.93 3.81 1.41 0.82 0.48 .," ~~\ r-r------.. ==::::::--- --

13.41 9.43 4.60 2.44 0.94 
0 

5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 0.1 8 5 4 3 2 0.01 B 5 4 3 2 0.001 ... 

* 17 .72 11.48 4.81 2.48 0.91 
Grain Size In Millimeter 

Sand 
Gravel Silt and Clay 

Coarse Medium Fine 
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~ 
:,= Washington State ~/I Department of Transportation Memorandum 

' ,:::· . 

( ( r-f ,I-'\, -::. 
vJ ( ( 

D~e: November 5, 1999 

From: T. M. Sm~eil J. Creel man I NB 82-29 
Phone: (206) 768-5901 

Subject: SR 203 OL - 2263 

NE Stillwater Hill Road and Fay Road 

Intersections 

MP 8.69 to MP 9. 75 

PIN 120304A 

GEOTECHNICAL REPORT REQUEST 

To: T. A Allen I J. G. Cuthbertson I MS-47365 

The subject project located northerly of the City of Carnation in NW King County proposes 
to construct widening for NB right turn and SB left turn channelization at the intersection of 
SR 203 with Stillwater Hill Road and SB left turn channelization at Fay Road. The 
construction of the channelization will require the construction of three walls, one is a soil 
nail wall which was addre:5sed earlier by Mr Chadbourne of your office. Proposed wall type 
for the other two walls .~ c1 concrete modular block system. As shown on the attached 
sheets the wall proposed at Stillwater Hill Road is two blocks high and the other, at Fay 
Road, varies in height from three to four blocks. These walls are necessary so as to 
preclude encroachment inlo sensitive soil conditions. Also proposed at each site is a four 
feet diameter detention pipe which will be located close to the SB fogline and near the fill 
slope. 

Surfacing recommendations for these two intersections were made and approved as part 
of a pavement rehabilitation report in 1996. 

We have drilled test holes for all four facilities. Because of the soft nature of, the soils we 
are requesting your office review and provide recommendations for the, two walls. The 
Highway Runoff Manua,, r:'g. 8-57, requires geotechnical recommen.dations be made for 
detention facilities of this t;0rt that lie within 15 meters (50') of a steep· slope. A steep slope 
is described as being 1 :2.5 or greater. We also request your "Office review and provide 
these recommendations. · 



SR 203 OL-2263 
Page 2 of2 

Plan sheets and cross s~ictions showing the proposed improvements are attached. Also 
attached are copies of boring logs and retaining wall data sheets. If any further information 
is required please advise us as soon as possible. 

All soils samples have been forwarded to your office. 

This project is considerably behind schedule and we request that you act upon this as 
expeditiously as is reasonably possible. Thank you. 

NJC:njc 

File: SR 203 OL-2263 

Serial No. 98-086 

cc: D. L. Edwards MS-117 



11/04/99 15:25 FAX 20~0 4812 WSDOT DESIGN e 14102 

Washington State 
Retaining Wall/Reinforced 

Department of Transportation Slope Site Data Check List 

· State Route I Job No. Data 
' 'SR 203 I t)L"726"3 ID - 21-9, ·~-------'---=----------

Region 

_ /J..o~Tl1lt.J€ST 
Project _ 

/Jc Srr .t.. r...r.uA-~ /-!IL e, .ii, & F.iJy RJ, 
--

1

IReg-1i9_n_C_o_n_~-c-tP_e_~_o_n __________ P_h_on-e 

------'-·-v-'-1rf'Vf_ "Olh/t]).5c;y..J zob-4flJ-~-33b 
Regi.:. ." .. L, .,_;;, Office 

D. Ei>w,1-.t:i>S 
1-----

H/ Face Batter 
V H ,---

Yr 

:+-- Wall or Reinforced Slope 

+- Bearing Elevation - 2 I, DO 

Wall Number or Name I Begin Station _____ , I End Station 

:w,4u- I i 3+5":x> : ?+5~'"3 
1-M-ax-im_u_ni Ht -- Maximum H .... i's· Bad< Slope .- '.Toe Slope -· - . . , Face Batter 

1, 5"°:i.lf,, ,_._-~_5_~_,'--' _0._3_,hG. _L v: .L~ H : -'-.... '! : .. -1..k.. H AIIG. i _6_ v: 
:: 

D Plans showing locatlon of wall or reinforced slope: 

[) Utilities (existlng or proposed) that may influence wall design or selection are showt'I . 

._; _ ... ,idings, bridges, existing and proposed adjacent walls, culverts, drainage structures, and minor 
structures that may influence wall design are shown. 

D Right of way lines and other geometric constraints to wall construction are shown. 

D Existing ground contours are shown. 

D Wall or reinforced slope profiles: 

D Existing grades in front of and behind the wall are shown. 

D Final grades in front of and behind the wall are shown. 

D Wall or reinforced slope cross-sections; 

O Provided at approximately every 15 m or at --- m, or CAiCE files pn;lvided. 

0 Shows existing and proposed ground lines. 

D Shows locations of existing and proposed utilities. 

0 Shows locations of culverts, drainage structures, and adjacent structures that may interfere 
with wall or reinforced slope or that may create surcharge loads. 

D $hows intensity and aerial extent of surcharge loads, if known. 
I . 

D Traffic barrier locations provided as needed. 

0 Desired aesthetics described. 

DOT , _,! -- ;--,0\1 EF 
Revised 2/516 

H 



11/04/99 15:25 FAX 20~0 4812 WSDOT DESIGN e 
Washington State 

Retaining Wall/Reinforced 
Department of Transportation Slope Site Data Check List 

Region I State Route 

1--~/J_f?t2,4r..vr?:J-r _ .. :S/2 2o-3 
1IJob No. 
ot.... i2" "3 

Date 
ID - 27- 9_,-

Project/JE -:5rr.£,.c.1,,&.,f17=Y H1-, ~ & /iy ,g 
t-R-e-g1-·o~-r-001-·ect_9ffice · ·· /Region C~ctPe-r·s-o_n ____________ : P-h-o-ne ______ , 

~ LJ. h iv ~5""'------ --L.+-\,...,_/,.u.1=11__,._j)_~dY.c..=...:....,rt>=-P'-"c,-.J~ ______ j 2l....;;06---:;;...;;;....._;#(t)~---+3'---~_;~;;...i 

s 

T 
H 

Ht u . l J:;..~ 
y j 

H/' Face Batter v· 
,......:..H.:......,,,.,-

~pe 

...-Wall or Reinforced Slope 

'4-- Bearing Elevation 

w_a_ll_N-urn-: -t-r-~::;~ -~-----· · · ------ -~---~1-B_eg __ i-~-s-;-ti-,-n-~-s--: -----, E-n-4·-~-ta·-;o
1
~- ·· "' 

Maximum Ht Maxim-um-H--5- ... __ B_a_c-,k-S-lo_p_e___ ... --·--·-,-T_o_e_S_lo_p_e ______ -=: F::--a-ce-=8--,att,,....e_r ________ . 

3. OS~ _: .z..,.,-11' _____ 0_,_,_· --=------ V: ~ H : _/_ V: !.:._3,~ H ltY'- i -4 __ v __ :_---=--_f--=_H_
1 

0 Plans snowing location of wall or reinforced slope: 

D Utilities (existing or proposed) that may influence ·wall design or selection are shown. 

O Buildings, bridges, existing and proposed adjacent walls, culverts, drainage structures, and minor 
structures that may influence wall design are shown. 

D Right of way lines and other geometric constraints to wall construction are shOwn. 

0 Existing ground contours are shown. 

0 Wall or reinforced slope profiles: 

...J ..::.~i$ting grades in front of and behind the wan are shown. 

D Final grades in front of and behind the wall are shown. 

D Wall or reinforced slope cross-sections: 

D Provided at approximately every 15 m or at 

D Shows existing and proposed ground lines. 

D Shows locations of existing and proposed utilities. 

m, 9r CAiCE files provided. 

0 Shows rocations of culverts, drainage structures, and adjacent structures that may interfere 
with wall or reinforced slope or that may create surcharge loads. 

0 Shows intensity and aerial extent of surcharge loads, if known. 
I 

D Traffic barrier locations provided as needed. 

0 Desired aesthetics described. 

COT Forni 351-009 EF 
Revised 2196 
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HOLE No. PP-3-99 

LOG OF TEST BORING Washington State 
Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. OL-2263 

Station 3+220 

Equipment Hand tools 

Method of Boring Portable Penetrometer 

Start Date 

-

-1 

5-

-2 

10- - 3 

~4 

15-

-5 

October 28, 1999 

10 

I 
I 

\ 
I 
I 
I 

Standard 
Penetration 

Blows/ft 

20 30 

I l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

40 
l 
I 
I 
I 
I 
I 
I 
I 
I 

T 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 1 · 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

S.R. 203 

Offset 13 M Lt. c.s. 

Ground El 0.0 (0.00 m) 

, Completion Date October 28, 1999 Sheet 1 of 1 

SPT ! ~ i .Q -fl 
Blows/6" ~E ii ] .'.'l ~. 

- E :, ~ 
(N) "' "' .._ 

Cl) Cl) '-

1 ~ 0-1 
2 
2 

(4) 

1 0-2 

6 
6 H 112) 

Description of Material 

Silty SAND, very loose, Brown, moist, Homogeneous, no 
HG/ reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

Silty SAND, medium dense, Brown, moist, Homogeneous, 
no HG/ reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

End of test hole boring at 4 ft below ground elevation. 
This is a summary Log of Test Boring. SoiVRock 
descriptions are derived from visual field identifications and 
laboratory test data. 

-

-

- 20__L~-
6
~--'---~"-----'--'~~1~~1~-L-1 -'--~~.L_Jc--____l~~--'---~~~~~~~~~~~~~~~--'------'------' 



HOLE No. TH-2-99 

LOG OF TEST BORING Washington State 
DepartmentofTransportauon 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. · OL-2263 

Station 3+222 

Equipment Dietrich 25 w/ cathead 

Method of Boring Wet Rotary 

Start Date 

>-1 

5-

-2 

10-)- 3 

>--4 

15-

-5 

-6 

October 26, 1999 

Standard 

Penetration 

Blows/ft 

10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4~ 

I I 
I I 
I I 
I I 
I I 

30 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
I I I 
I I I 
I I I 
' ' ' 

40 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Offset 2 meters Lt c.s. 

Ground El 0.0 (0.00 m) 

Completion Date October 26, 1999 Sheet 1 of 1 

SPT ! ~ j J!? 
B/ows/6" ai o.. ..8 j ~ 

(N) i~i:! v, Cl) '-

8 , D-1 

10 
10 

(20) ~ 

9 ~' D-2 
9 
11 

c20J H 

14 , 0-3 
20 
19 

(39) ~ 

Description of Material 

well graded GRAVEL with sand,subrounded, medium 
dense, wet, homogeneous. no HG/ reaction. Lenght 
recovered 0.2', Lenght retained 0.2' 

Well graded SAND with gravel, medium dense, BROWN, 
wet, Homogeneous, no HG/ reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 

Well graded SAND with gravel, dense, BROWN, wet, 
Homogeneous, no HG/ reaction 
Length Recovered 0.2 ft, Length Retained 0.2 ft 
End of test hole boring at 15 ft below ground elevation. 
This is a summary Log of Test Boring. SoiVRock 
descriptions are derived from visual field identifications and 
laboratory test data. 

-

-
)-

-



HOLE No. PP-2-99 

PROJECT STILLWATER HILL RD. TO FAY RD. 

. Station 3+320 

Equipment Hand tools 

Method of Boring Portable Penetrometer 

Start Date 

e-1 

October28, 1999 

Standard 

Penetration 

Blows/ft 

10 20 30 40 

I I I 1 
I I I I t I I I 

~ i i i 
I I I I 

2 
5 
6 

(11) 
5 
6 

LOG OF TEST BORING 
~ 
~ Washington State '1/f', I Department of Transportation 

Job No. OL-2263 

SR. 203 

Offset 10 M Lt. c.s . 

Ground El 65.6 (19.99 m) 

Completion Date October 28, 1999 Sheet of 1 

H 0-1 

D-1 

Description of Material 

Silty SAND with gravel, medium dense, brown, moist, 
Homogeneous, no HG/ reaction 
Length Recovered 1.0 ft 

Silty SAND with gravel, medium dense, brown, moist, 
Homogeneous, no HG/ reaction 

I I I I 
I I I I 

Length Recovered 1.0 ft 6 
(12) • 

I I I 

I I I I 
5- I I I I 

I I I I 
I I I I 
I I I I 
I I I I 

-2 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

15- I I I I 
I I I I 
I I I I 

-5 I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

End of test hole boring at 4 ft below ground elevation. 
This is a summary Log of Test Boring. SoiVRock -
descriptions are derived from visual field identifications and 
laboratory test data. 

-

-

20 _i_f-_
6
~__L~~L-~L-l----'l~--1l~--1l~--1.~~__L--1.~~_1__~~L-~~~~~~~~~~~~~~~~~~__j_-----1..-~__..:.J' 



HOLE No. TH-3-99 

LOG OF TEST BORING Washington State 
Department of Transportation 

PROJECT STILLWATER HILL RD. TO FAY RD. Job No. . OL~2263 

Station 3+318 

Equipment Dietrich 25 w/ cathead 

Method of Boring Wet Rotary 

Start Date. October 25, 1999 

>-1 

5-

-2 

15-

-5 

10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I\., 
I 
I 
I 
I 

Standard 

Penetration 

Blows/ft 

20 30 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

40 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 

, I I 

I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
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S.R. 203 

Offset 2 meters Lt. c.s. 

Casing HQ Ground El 0.0 (0.00 m) 
~~~~~~~~~~ 

Completion Date October 25, 1999 Sheet 1 of 1 

6 D-1 
2 
5 

(7) • 

11 H 0-2 
17 
14 

(31) ~ I 

, D-3 

Description of Material 

Well graded GRAVEL with sand, WITH ASPHALT, 
subrounded, loose, BROWN, moist, Homogeneous, no HG/ 
reaction 
Length Recovered 0. 1 ft, Length Retained 0. 1 ft 

Well graded GRAVEL with sand, subrounded, dense, 
BROWN, moist, Homogeneous, no HG/ reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

We// graded GRAVEL with sand, WITH acc. COBBLE, 
subrounded, dense, BROWN, wet, Homogeneous, no HG/ 
reaction 

--

8 
17 
17 

(34) Length Recovered 0. 6 ft, Length Retained 0. 6 ft -
End of test hole boring at 15 ft below ground elevation. 
This is a summary Log of Test Boring. SoiVRock 
descriptions are derived from visual field identifications and 
laboratory test data. 
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LOO OF TEST BORING WASHINGTON STATE DEPARTMENT OF TRANSPORTATION 

e 
S.R. 203 Section _____ N_._E._S_T_IL_L_W_A_T_E_R_H_IL_L_R_O_A_:D::..c&:::..:F...:..A.:..:Y_:R...:..O:..:A...:..D=-----------Job No. OL-2263 

Hole No. TH#3 For WALL #1 Cont. Sec. ---------------------------~ -----

Station 3+540 Offset 6 METERS LEFT Ground El. --------------------
NO FREE 

Type Of Bor_in-=g'--___ H_A_N_D_T_O_O_LS ___ Drill PORTABLE PENETROMETER W.T. El. WATER --------

Inspector VERNON F. WILLIAMS 

DEPTH BLOWS I FT. 

0 D-1 

5 

D-2 

11 

5 D-3 

16 

10 

15 

20 

DOT 
NW Region Form 

Starting Date _____ 8_\_2_5_\_9_9 ____ Sheet of 

1------11 

t------n 

DESCRIPTION OF MATERIAL 

Well graded,GRAVEL,with cobbles,sub-rounded,loose, 

brown,moist,homogeneous,no HCL reaction 

Poorly graded,SAND,with gravel,medium dense,brown, 

moist,Homogeneous,no HCL ,reaction. 

Poorly graded,SAND,with gravel,loose,brown,moist, 

with silt balls,Homogeneous,no HCL ,reaction. 

END OF BORING AT MINUS 6.5' NO FREE WATER 

NOTE:BLOWS PER FOOT ARE EQUIVALENT TO STANDARD 

PENETROMETER VALUES .NO SAMPLES WERE RETAINED AT 

PENETROMETER DEPTHS 

Original to Materials Engineer 
Copy to Bridge Engineer 

Copy to District Administrator 

Copy to ------------



• LOG OF TEST BORING WASHINGTON STATE DE-MENT OF TRANSPORTATION 

S.R. 203 Section N.E. STILLWATER HILL ROAD&FAY ROAD Job No. OL-2263 

Hole No. T.H#2 For WALL#2 Cont. Sec. 

Station 4+650 Offset 7 METERS LEFT Ground El. 
NO FREE 

Type Of Boring HANDTOOLS Drill PORTABLEPENETROMETER W.T. El. WATER 

Inspector VERNON'F. WILLIAMS Starting Date 8\25\99 Sheet of 

DEPTH BLOWS /FT. PROFILE 

0 D-1 

4 

D-2 

7 

5 D-3 

8 ~-

D-4 

10 

10 

15 

20 

I SAMPLE #'s II DESCRIPTION OF MATERIAL 

2\3\4 

5\4\,,4 

1-----ll 

1------1 

Well graded,GRAVEL,with cobbles,sub-rounded,loose, 

brown,moist,homogeneous,no HCL reaction 

Poorly graded,SAND,with gravel,loose,brown,moist, 

with silt balls,Homogeneous,no HCL ,reaction. 

Poorly graded,SAND,with gravel,loose,brown,moist, 

with silt balls,Homogeneous,no HCL ,reaction. 

Poorly graded,SAND,with gravel,loose,brown,mo!st, 

with silt balls,Homogeneous,no HCL ,reaction. 

END OF BORING AT MINUS 7.5' NO FREE WATER 

NOTE:BLOWS PER FOOT ARE EQUIVALENT TO STANDARD 

PENETROMETER VALUES .NO SAMPLES WERE RETAINED AT 

PENETROMETER DEPTHS 

sand's gravel's 
Original to Materials Engineer 
Copy to Bridge Engineer 

DOT ··1 r 1 Copy to District Administrator 

NW Region Form Copy to ________ _ 



HOLE No. TH -1 - 99 

PROJECT NE Stillwater Road and Fay Road 1/S 

Vicinity MP. 9.6 

Station 4 +695 

Equipment Tripod 

Method of Boring Jet Wash 

Start Date October 4, 1999 

10~ 

Standard 

Penetration 

Blows/ft 

20 30 40 

LOG OF TEST BORING 
...... 
~ Washington State '1/f', I Department of Transportation 

Job No. OL - 2263 

S.R. 203 

Offset SM Left C.S. 

Casing 4" x 30' Ground El ( m) 

Completion Date October 7, 1999 Sheet 1 of 2 

Description of Material 

I 
I 

I I I 
I I I 

s H 0-1 Silty SAND with gravel, medium dense, brown, dry, 
Homogeneous; no HCI reaction, Note - Drilling became soft 
at- 4.0'. 

f---1 

5-

f-2 

10-- 3 

15-
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I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I· 
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6 
6 

(12) 

2 
2 
2 

(4) 

4 
2 
2 

(4) 

5 
6 
5 

(11) 

~ I 0-2 

~ 
0-3 

I 

I o-4 

Length Recovered 0. 7 ft, Length Retained 0. 7 ft 

10/07/1999 

Sandy SILT with gravel, loose, gray, wet, Homogeneous, no 
HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Silty SAND with gravel, very loose, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0. 7 ft, Length Retained 0. 7 ft 

Silty SAND with gravel, medium dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.2 ft, Length Retained 0.2 ft 

SILT, with organic's, loose, gray, moist, Homogeneous, no 
HCI reaction 
Length Recovered 1.5 ft, Length Retained 1.5 ft 

--

-

-

20 ~f-_
6~-'-~~'------'----l~l'------'l'--___,1~____,~~--'----'~~--'--~~.L.._~~~~~~~~~~~~~-'--~~~~---'~-....J_~__J 



HOLE No. TH -1 - 99 

LOG OF TEST BORING 
~ 
~ Washington State 

""'' Department of Transportation 

Sheet 2 of 2 

PROJECT NE Stillwater Road and Fay Road 1/S Job No. OL - 2263 

,__ 7 

25-

>-8 

>-9 

30-

>-10 

35-

40-

Standard 

Penetration 

Blows/ft 

• 10 20 30 40 

I I I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I 
I I I I 
I I I I 
I I I I 
I . I I 
I I ~ I 
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I I I I 
I I I I 
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I I I I 
I I I I 
I I I I 
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I I I I 
I I I I 
I I I I 
I I I I 

1 0-6 
2 
4 

(6) ~ 

14 
15 

H 0-1 

16 
(31) ~ I 

s I o-8 
6 
12 

<18) I 

Description of Material 

Sandy SILT, with organic's, loose, gray, wet, Homogeneous, 
no HCI reaction, Note - (SAND in tip.) 
Length Recovered 1.5 ft, Length Retained 1.5 ft 

Silty SAND with gravel, dense, gray, wet, Homogeneous, no 
HCI reaction 
Length Recovered 1.0 ft, Length Retained 1.0 ft 

Silty SAND with gravel, medium dense, gray, wet, 
Homogeneous, no HCI reaction, Note - Stations ,Offsets and 
elevations are estimates and were not surveyed. 
Length Recovered 0.5 ft, Length .Retained 0.5 ft 

End of test hole boring at 31.5 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. 

45--'--~----'--~___J_~~l~~l~~l~_L._1......-L~~L.....l~-1.~~.l-~~~~~~~~~~~~~~~--"------'--~_J 
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HOLE No. H-2-97 

LOG OF TEST BORING Washington State 
Department of Transportation 

PROJECT N.E.stillwater Hill Road and Fay Road VS Job No. OL-2263 

M.P. 9.63 

Station 4+701 

Equipment CME 850 Auto Hammer 

Method of Boring Wfic.Rotary 

Start Date November 4, 1997 

g ]: Standard 
Q) 

"§_ I!! ~ Penetration 
Q) .l!l a.. Blows/ft 
0 ~ 

10 20 30 40 

5 

2 

·x 

X 

X 

X 

x. 
·x 

X 

10 3 
X· 

·x 

.x 
X. 

·x 
X 

X 

'X 

X 

4 X. 

X 

X 

X· 

X 

15 X 

X. 

X 

5 X· 

·x 

X 

X . 

·x 

X 

X 
·x 

.x 

6 
X. 

20 

SPT 
Blows/6" 

(N) 

3 
2 
2 

(4) 

2 
2 
2 

(4) 

3 
3 
3 

(6) 

S.R. 203 

Offset 1 mLt c.s. 1750 

Casing HQ X 24.0' Ground El * ( m) 

Completion Date 

D-1 GS 
MC 
AL 

S-2 

D-3 GS 
MC 
AL 

S-4 

D-5 GS 
MC 
AL 

S-6 

November 4, 1997 

1 ft.=0.3048 m. 
Sand and gravel. 

Sheet 1 

Description of Material 

CL-ML, M.C.=20%, Pl=6 

of 2 

Gravelly, silty CLAY with sand, soft, light-brown, wet, 
stratified. 
Recovered and retained 0.8 ft. 

No recovery. 

ML, M.C.= 25%, Pl=NP 
SILT with sand and gravel, very loose, gray, wet, 
homogeneous. 
Recovered and retained 0.8 ft. 

Sandy SILT with gravel, gray, wet. 
Recovered and retained 1.0 ft. 

ML, M.C.=47%, Pl=10 
SILT with sand and gravel and decayed wood, very loose, 
gray, wet, stratified. 
Recovered and retained 0.8. ft. 

No recovery. 

E 
Q) 

E 
2 

~ 
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HOLE No. 

PROJECT 

g g 
.c ~ a. 
Ql .lll 
Cl :Ii 

,-..7 
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-8 

":-9 
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.... 10 

.. 
35-

,- 11 

.. 

1-12 

40-

+-

1-13 

45 

LOG OF TEST BORING Washington State 
Department of Transportation 

H-2-97 

N.E.stillwater Hill Road and Fay Road US 

Standard ~ ci ci SPT z Ql t- z 
~ Penetration Blows/6' Ql Ql 

i3. i3. .l!l 
a.. Blows/ft (N) E E ::, 

Jj Jj t:. 
10 20 30 40 

X 

\ 
, 

X 

~r,-T,""""., 

~ 5 D-7 
6 
10 

~ (16) 

8 ~ D-8 
10 
15 

125\ j 

~ .s::, 
j Ql 

t-

GS 
MC 

No recovery. 

SM, M.C.=11% 

Sheet 

Job No. 

2 of 
OL-2263 

Description of Material 

2 

Silty SAND with gravel, very dense, gray, wet, homogeneous. 

Recovered and retained 0.8 ft. 

End of test hole boring at 25.5 ft below ground elevation. 

Bail Test 
Start test at -7. 0 ft. 
Bailed to - 24.0 ft. 
Recharged 
3 min - -23.0 ft. 
8 min - -22.0 ft. 
.12 min - -21.0 ft. 

*Ground elevation of test boring same as centerline of 
roadway. 

This is a summary Log of Test Boring.· SoiVRock 
descriptions are derived from visual field identifications and 
laboratory test data . 
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BEGIN PROJECT 
203 3+188.0 
8.69 

SR 
MP 

.••.. \WWANO K 

SU ER STA. 3+245.00 (7.6M RT.I 
BEGIN UNOERORAIN 
BEGIN CEMENT CONC. GUTTER 
SEE NOTE I 
SEE NOTE 2 

------- ·--------··---

' 

GRADE INTERSECTION· 

• ....J 

Si= E ;V.:
1 i£ ::J a.. 

'. 

-;;- --- --- ------+9do- ~-·: _ ---
- .. L;i. u1=.~~AJ.s..~_ 1 H l LL RO . 

-·-·-·--.!..~ 

STA. 3+344.00 110.4M RT.I 
ENO UNDERDRAIN 
ENO CEMENT CONC. GUTTER 
SEE NOTE I, SEE NOTE 2 .· 

r------~-------1 o 1·0 ~o 3'0 4'0 so 
r-----------------,-----,-----------,--~-,.,---c-,-----,------------------~S~C~A~L~ iN METERS r---______ _:.._, ____ ~-----1-----------i- R(~d~"ISTAT FED.AID PROJ.NO. ENV!Rvt~MENTALANO H;c;[NcEW,G I 
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DESIGNED BY H, NGUYEN 
ENTERED BY s. CAUSLAN[i 
CHECKED BY M. NEWMAN 
PROJ. ENGR. D. EDWARDS 

IO WASH 
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98AOJ6 
REGIONAL ADM. J. OKAMOTO CQHrR..t.CT HQ. , 

DATE DATE REVISION BY 

Washington State 
Dep;::i;t,r;ent cf Transportation 
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--------------, ---- ----------

0 

--G--G-. . . . 

-o--o--

PIPE 

EXISTING CUL VERT 
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UNOERDRA[N PIPE 

RIPRAP 

WETLANDS LEGEND 

WETLANDS EX[STING BOUNDARY 

WETLANDS SUFFER 

.w. . .w.. .ili. WETLANDS SYMBOL 

NOTES: 

I. ~•;O' RORA IN RUNS BELOW SOIL NAIL WALL. 

<U. ,HEET BS. 

'· Cc.Md/T CONC. GUTTER RUNS ABOVE ANO 
8~MiND SOIL NAIL WALL. SEE SHEET 85. 
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::,:: Washington State · 'f//T/1 Department of Transportation 

Date: December 20, 1999 

TO: David L. Edwards/ Jim Davidson, MS- NB82-l 17 

FROM: 
NW!R::n 
T Allen/D.A. Williams 
F C Geotechnical Branch 

SUBJECT: SR-203, OL-2263 
NE Stillwater Hill Road and Fay Road Intersections 
MP 8.69 to MP 9.75 Detention Pipes 

Memorandum 

We were requested to provide geotechnical recommendations for two detention pipes which are 
within the project limits . The pipes will store and treat storm water runoff from the highway. 
Since one pipe will be placed next to a steep slope and the other will be behind a new retaining 
wall, an evaluation of the slope stability is needed for the Hydraulic Report. The first pipe is 210 
min length between Stations 3+ 170 and 3+380. The second pipe is approximately 53 min 
length between Stations 4+620 and 4+673. Both pipes are 1.2 m in diameter. 

The first detention pipe is constructable. The pipe is located between Stations 3+ 170 and 3+380 
at an approximately elevation 20.0 m. The pipe will be set back from the slope face 
approximately 5 m and has a cover of between 1.2 m and 2.0 m. The pipe will be founded in 
medium dense to dense sand and gravel with cobbles. The soils are described in test holes TH-2-
99, TH-3-99, PP-2-99, and PP-3-99. We do not expect a major stability or settlement problem in 
this area. 

The exis!ing slopes are standing at l.4(H): l(V). It is our understanding that new sliver fills will 
be constructed at 1.5: 1 slopes. These slopes should be stable provided that the slopes are 
constructed of gravel borrow and hillside terraces as required under Section 2-03.3(14) in the 
Standard Specifications are used. We recommend that Method B compaction be used. The 1.5: 1 

. slope is likely to experience surface erosion and possible shallow slope failures in the newly 
constructed face. As the slope is re-vegetated, the potential problem with surface erosion should 
diminish. 

The second detention pipe site, between Stations 4+620 and 4+673 , needs further geotechnical 
investigation. The existing test borings in the vicinity of the proposed pipe shows soft soils. 
Test hole TH-2A-97 was drilled at Station 4+670 (2.7 m Lt.). The existing fill consists of loose 
sandy silt that is approximately 2.4 m thick. The fill is underlain by up to 5.5 m of very loose 
silty sand and soft sandy silt. The pipe will be located behind Wall 2 in an area of soft foundation 
soils. Due to location just behind the wall , the pipe and wall may have potential overall stability 
problems. Settlement of the proposed wall could damage the detention pipe. 

DOT 700-00SEF 
Revised 3/93 
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David L. Edwards/ Jim Davidson 
December 20, 1999 
Page 2 

It is our understanding that this project will be built some time in the future. Money for 
additional investigation is not available at this time. Therefore, we recommend that the second 
detention pipe not be built at the proposed location. Another site away from the wall would be 
preferred from a geotechnical point of view. 

Edited logs of test borings for the detention pipes located between Stations 3+ 170 and 3+ 380 are 
attached. We have also attached test hole TH-2A-97 in the vicinity of Station 4+670 with its 
laboratory test data. Additional test holes were drilled by NW Region Materials for Wall #2, 
TH-1-99 at Station 4+695 (6 m Lt.) and a Portable Penetrometer Hole at Station 4+650. Due to 
the time and budget constraints for this project the logs for these test borings have not been 
edited. The logs will be completed when the project comes back off the shelf. 

If you have questions or require further information, please contact Donald A. Williams at 
(360)709-5457. 

TMA:DAW 
Attachments 

cc: T. M. Smith, MS- NB 82-29, NW Region Materials Engineer 
M. Palmer, MS- NB 82-138, NW Region Environmental Services 



~-=r- Washington State Y/1 Department of Transportation 

Date: 

From: 

June II, 13, 
T. M Allen/D. G. Chadbourne 
OSC Materials Lab, 47365 
Geotechnical Branch 

Memorandum 

Phone: (360) 709-5456 Subject: . SR-203, OL-2263 
FAX (360) 709-5585 · 

To: M. M. Lwin/K. N. Kirker. 
OSC Bridge & Structures 
47340 

NE Stillwater Hill Road I/S 
MP 8.69 to MP 8.92 
Retaining Wall Recommendations 

As requested, we are providing recommendations for the retaining wall located to the 
right of SR-203, from approximately Station 3+245 to Station 3+343. The wall will 
retain a cut in the hillside for improvements made to the SR-203/Stillwater Hill Road 
Intersection. The wall will have a maximum exposed height of approximately 4 m. A 
private residence is located approximately 6 m behind the wall. 

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 test pit and exploratory borings represent the subsurface 
conditions throughout the project area. If different subsurface conditions are 
encountered or appear to be present, we should be contacted so that we can reevaluate 
our recommendations and assist you. 

Field Investigation and Laboratory Testing 

The existing slopes at the ·site vary from 39 to 45 degree·s of inclination .. The slopes 
are vegetated with berry bushes, trees and grass. Two test borings and one test pit 
were completed for the investigation of the wall. Appendix A contains a profile 
depicting subsurface conditions along the wall and showing the location of the test 
borings and test pit. 

Test Borings TH-1-96 and TH-2-96 encountered very loose to medium dense, poorly 
graded sand and well graded gravel with sand, silt, cobbles and boulders. These soils 
are underlain by medium dense to very dense, well graded gravel with silt and sand, 
and very hard gravelly lean clay with cobbles. In general, Standard Penetration Tests 
(SPT) were performed at 1.5 m intervals in the test borings. No groundwater table was 

203stillwtr.doc 
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encountered in the test borings, although samples in Test Boring TH-2-96 were 
described as wet. This is probably .due to a drain field located behind the residence. 
Copies of the boring logs are included in Appendix B. 

Test Pit No. 1 encountered poorly graded sand with gravel and cobbles and boulders 
underlain by well graded gravel with sand and cobbles. Minor seepage was observed 
while excavating. 

Test Pit 1 was allowed to stand open for six days. At the end of six days minor 
sloughing and some seepage was observed in the excavation. The log of the test pit 
and pictures taken one day and six days after excavation are included in Appendix B. 

Laboratory testing consisted of selecting disturbed samples from the SPT' s and test pit 
for moisture content and gradation testing. The tests were conducted according to 
AASHTO T-265 and T-27 test specifications. After testing, the samples were 
classified using the Unified Soil Classification System. The results of the laboratory 
testing are included in Appendix C. 

Design Recommendations 

Standard reinforced concrete, soldier pile and soil nail walls are feasible for this site. 
However, construction of a standard wall would require large temporary cuts or 
installation of a shoring system. Because the soils in the cut consist of sand and gravel 
and the test pit remained open with only minor sloughing, we recommend that a soil 
nail wall be used at this site. Soil nail walls are generally more cost effective than 
soldier pile walls in soil conditions favorable for soil nailing. 

Our geotechnical design for a soil nail wall includes an evaluation of overall stability 
of the wall, minimum spacing and embedment requirements for the soil nails, and soil 
properties to be used for design. Bridge and Structures will provide all facing design 
and connection details. Since a soil nail wall is a non-standard design, the plan sheets 
and special provisions will be provided by the Bridge and Structures office. 

We recommend that prior to excavation for the top row of nails, the slope at the back 
of the wall face be graded to ensure adequate surface drainage along the top of wall. A 
concrete gutter should be constructed along the top of the wall after the permanent 
facing is constructed. We recommend the top of wall profile have a minimum slope of 
approximately one percent. 

An ultimate value of 130 kN was used for the punching shear strength of the facing in 
the wall design. The ultimate value was reduced by a factor of 0.67 to obtain the 
allowable value. The nail schedule for the wall is contained in Table 1. A profile of 
the wall face showing the layout of the nails is shown in Figure 1. 
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A permanent easement for the soil nails should be established a minimum of 8.5 m 
behind the wall free. 

Table 1: Nail Schedule 

Wall Minimum Nail Horizontal Bar Size Design 
Segment Nail Declination Spacing Load 
(Station) Length (degrees) (m) Transfer 

(m) (kN/m) 

A (3+245 ! 

to 8.5 15 1.22 8 13.1 
3+253) 

B (3+253 (Row 1) 8.5 15 1.22 8 13.1 
to 

3+259.6) (Row 2) 8.5 15 1.22 7 13.1 

C (3+259.6 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+265.3) (Row 3) 8.5 15 1.22 7 13.1 

D (3+265.3 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+325.3) (Row 3) 8.5 15 1.22 7 13.1 

(Row 4) 4.9 15 1.22 7 13.1 
-

E (3+325.3 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+340.3) (Row 3) 8.5 15 1.22 7 13.1 

F (3+340 (Row 1) 8.5 15 1.22 8 10.9 
to 

End of Wall (Row 2) 8.5 15 1.22 7 10.9 

Construction Considerations 

The slope above the wall will require grading to ensure proper drainage. Grading will 
be required at.approximately Station 3+270, where Test Boring TH-2-96 was located, 

. and from Station 3+ 320 to 3+ 330. The top of wall profile should be graded to a 
minimum of one percent to drain toward either end of the wall. This grading should 
be performed befor~ beginning excavation for the first row of soil nails. 
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We recommend that a prefabricated drainage material be placed between the nails at 
the excavation face. The drainage material should be connected to a 75 mm (3 inch) 
diameter weep hole that passes through the wall and the proposed jersey barrier. 
Additional drainage should be supplied in front of the wall. 

Preproduction verification testing of the nails is required, and these nails should be . 
considered sacrificial. The tests are needed to verify the contractor's installation 
methods, hole diameter, and design assumptions prior to the excavation for the soil 
nail wall. The nail diameter should be designed by the contractor. We require a 
minimum hole diameter of 125 mm (5 inches) to meet minimum grout cover around 
the reinforcing bar.· 

We recommend a minimum of three verification tests be performed. The tests should 
be performed at the following locations: 

1. Station 3+255 to 3+260 - top row of nails 

2. Station 3+305 to 3+315 - top row of nails 

' 
3. · Station 3+ 3 05 to 3+ 315 - bottom row of nails 

Because of temporary facing stability concerns during construction, all nails should be 
installed through a berm. The temporary cut face at both walls should be limited 
between nail levels. The excavation should be limited to a maximum of 0.6 m (2 ft) 
below the next row of nails. 

The test borings encountered a very dense soil layer below the wall face. Because this 
soil layer likely slopes up with the hillside, the nail excavations will likely encounter 
difficult drilling .. Caving conditions may be encountered in the loose layers above the 
very dense soils.· Temporary casing may be required. Cobbles and boulders were 
encountered in the test pit excavation. The following statement should be added to the 
special provisions for the contract: 

The Contractor is advised that cobbles and boulders were encountered in the 
test pit excavated at the site. The Contractor shall select drilling methods and 
equipment which are capable of penetrating the cobbles, boulders and very 
dense soils encountered at the site. Groundwater seepage may be encountered 
in the wall excavations and may cause caving at the face of the excavation. 
Loose soils were encountered in the test pit for the wall. Temporary berms or 
shotcrete flashing are required to maintain cut face stability during nail 
installation. Temporary casing may be required to prevent caving in the nail 
excavations. 
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Because of the steep slopes that the wall will be excavated on, the top rows of nails 
may have to be installed from a platform or a berm. This may require closing or 
restricting a lane. Because of the length of the nails, an additional lane closure may be 
required during the installation of the nails in the holes. 

Closure 
A profile depicting the subsurface conditions along the wall and the location of the test 
borings and test pit is located in Appendix A. The Logs of Test Borings, Logs of Test 
Pits and results of the lab testing are included in Appendices Band C. .The Logs of 
Test Borings and Pits should be included in the contract documents. 

If you have questions or require further information, please contact Don Chadbourne 
at (360) 709-5456 or Jim.Cuthbertson at (360) 709-5452. 

TMA:dgc 

DGC 

Attachment 

cc: R. T. Shaefer, Bridge & Structures, 47340 
A. E. Stiles, NW Region Materials Engineer, NB82-29 
D. Edwards, NW Region Project Engineer, NB82-117 
J. Davidson, NW Region PEO, NB82-117 
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HOLE No. TH-5-00 

LOG OF TEST BORING 
....-... 
~ Washington State '1/f', I Department of Transportation 

PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

S.R. 203 

Station 3+540 Offset 9.7M Left C.S. 1750 

Equipment CME 850 w/ autohammer Casing HW X 12 HQ X 27 Ground El ( m) 

Method of Boring Wet Rotary 

Start Date October 5, 2000 Completion Date October 6, 2000 Sheet 1 of 2 
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Description of Material 

Silty SAND with gravel, dense, brown, wet, Homogeneous, 
no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Silty SAND with gravel, loose, brown, wet, Homogeneous, no 
HCI reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 

Well graded GRAVEL with sand, subangular, dense, brown, 
wet, Homogeneous, no HCI reaction 
Length Recovered 0.4 ft, Length Retained 0.4 ft 

Well graded GRAVEL with sand, subangular, dense, grayish 
brown, wet, Homogeneous, no HCI reaction 
Length Recovered 0.8 ft, Length Retained 0.8 ft 

10/06/2000 

Well graded GRAVEL with sand, subangular, dense, gray, 
wet, Homogeneous, no HCI reaction 
Length Recovered 1.2 ft, Length Retained 1.2 ft 

Well graded SAND with gravel, loose, brownish gray, wet, 
Homogeneous, no HCI reaction, NOTE - ( Loose area - 14.5' 
to - 16.0') 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

No Recovery 

Well graded SAND with gravel, dense, brownish gray, moist, 
· Homogeneous, no HCI reaction 
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LOG OF TEST BORING e ~ Washington State ", I Department of Transportation 

Sheet 2 of 2 
PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 
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Description of Material 

Length Recovered 1.1 ft, Length Retained 1.1 ft 

Well graded GRAVEL with sand, subangular, dense, 
brownish gray, wet, Homogeneous, no HCI reaction, NOTE -
( Stations ,Offsets and elevations are estimates and were not ~ 
surveyed.) 
Length Recovered 1.0 ft, Length Retained 1.0 ft 

End of test hole boring at 25.5 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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LOG OF TEST BORING e ~ Washington State 

"'' Department of Transportation 

'Sl-
PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

10/01/300 

S.R. 203 

Station 4+670 Offset 7.8 m Lt. C.S. 1750 

Equipment CME 45 w/ cathead Casing HQ Ground El o.o (0.00 m) 
~~~~~~~~~~ 

Method of Boring Wet Rotary 

Start Date October 2, 2000 Completion Date October 3, 2000 Sheet 1 of 2 
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Description of Material 

Silty SAND with gravel, very loose, brown, dry, 
Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Silty SAND with gravel, loose, brown, wet, Homogeneous, no 
HCI reaction 
Length Recovered 1.2 ft, Length Retained 1.2 ft 

Sandy SILT with gravel, with traces of organic materia, loose, 
gray, wet, Laminated,Fissured, no HCI reaction 
Length Recovered 1.5 ft, Length Retained 1.5 ft 

SILT, with organic material, very loose, gray, wet, 
Homogeneous, no HCI reaction, Drilled through 1' diameter 
log at -7' 
Length Recovered 0.7 ft, Length Retained 0.7 ft 

Silty SAND with gravel, medium dense, gray, wet, 
Homogeneous, no HCI reaction, attempted to push a shelby 
tube at -11 '. Met refusal 
Length Recovered 0.4 ft, Length Retained 0.4 ft 

Silty SAND with gravel, loose, gray, wet, Homogeneous, no 
HCI reaction 
Length Recovered 0.2 ft, Length Retained 0.2 ft 

Sandy SILT, loose, gray, wet, Homogeneous, no HCI 
reaction, shelby tube had sand in the tip. 
Length Recovered 2.0 ft, Length Retained 2.0 ft 

Silty SAND, sand is fine grained, loose, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.9 ft, Length Retained 0.9 ft 
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LOG OF TEST BORING e ........ 
~ Washington State 

H D-9 

~ 

D-10 

I D-11 

~ 

' D-12 

1Y 0-13 

'fffT, I Department of Transportation 

Sheet 2 of 2 

Job No. OL-2263 

Description of Material 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Well graded SAND with gravel, dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.4 ft, Length Retained 0.4 ft 

well graded GRAVEL with sand, subangular, dense, gray, 
wet, Homogeneous, no HCI reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 

Well graded GRAVEL with sand, subangular, very dense, 
gray, wet, Homogeneous, no HCI reaction 
Length Recovered 1.2 ft, Length Retained 1.2 ft 

Well graded GRAVEL, angular, very dense, gray, wet, 
Homogeneous, no HCI reaction 
Length Recovered 0.2 ft, Length Retained 0.2 ft 

End of test hole boring at 38.5 ft below ground elevation. 
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This is a summary Log of Test Boring. Soil/Rock descriptions f­

are derived from visual field identifications and laboratory test 
data. 
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L09 OF TEST BORING 
~ 
~ Washington State lf', I Department of Transportation 

PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

S.R. 203 

Station 4+700 Offset 10M Left C.S. 1750 

Equipment CME 45 w/ cathead Casing HQ x 36 Ground El ( m) 

Method of Boring Wet Rotary 

Start Date September 27, 2000 Completion Date September 28, 2000 Sheet 1 of 2 
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0 

(.') I I I I 

SPT 

Blows/6" 

(N) 

4 
3 
3 

(6) 

5 
10 
8 

(18) 

1 
2 
3 

(5) 

1 
2 
4 

(6) 

lI D-1 

' S-2 

, D-3 

D-4 

' S-5 

D-6 

' S- 7 

Description of Material 

Silty SAND with gravel, loose, brown, moist, Homogeneous, 
no HCI reaction 
Length Recovered 0.7 ft, Length Retained 0.7 ft 

Sandy SILT, loose, gray, wet, Homogeneous, no HCI 
reaction 
Length Recovered 1.5 ft, Length Retained 1.5 ft. 

Silty SAND, (fine), medium dense, gray, wet, Homogeneous, 
no HCI reaction, Note - Layer of gravel from - 7.5' to - 8.5'. 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Sandy SILT, with layers of fine silt SAND, loose, gray, wet, 
Laminated, no HCI reaction 
Length Recovered 1.5 ft, Length Retained 1.5 ft 

Sandy SILT, loose, gray, wet, Homogeneous, no HCI 
reaction 
Length Recovered 2.0 ft, Length Retained 2.0 ft 

09/28/2000 

Silty SAND, (fine), loose, gray, wet, Homogeneous, no HCI 
reaction 
Length Recovered 1.0 ft, Length Retained 1.0 ft 

Silty SAND, (fine), loose, gray, wet, Homogeneous, no HCI 
reaction 
Length Recovered 2.0 ft, Length Retained 2.0 ft 

C 
Cl) 

E 
2 
1n 
-= 

~ ~ I I I 2 ~ 0 l ~ I I I D - 8 Poorly graded SAND, medium dense, gray, wet, 
5 6 I I I I 6 Homogeneous, no HCI reaction _ 
w 20----'---~-----''----~~------'l~---1...---->...._J_~---'----~.l._~___Jj---~~~~---'--~~~~~~~~~~~~~~~~~__L~L_~~ 



LOG OF TEST BORING e ~ Washington State l/lf', I Department of Transportation 

HOLE No. PP-3-99 

PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

Station 3+220 

Equipment Hand tools 

Method of Boring Portable Penetrometer 

Start Date 

IS 

·a 
G) 

0 

~1 

5-

10-~ 3 

15-

October 28, 1999 

G) 

i;: e 
Q. 

Standard 

Penetration 

Blows/ft 
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I I I I 
I ! I I 

I I I I I 

S.R. 203 

Offset 13 M Lt. C.S. 1750 

Casing ~H_Q _______ _ Ground El 0.0 (0.00 m) 

Completion Date October 28, 1999 Sheet 1 of 1 

SPT 

Blows/6'' 
(N) 

1 
2 
2 

(4) 

~ I D-1 

1 D-2 
6 
6 

<12, ~ I 

Description of Material 

Silty SAND, very loose, Brown, moist, Homogeneous, no HCI 
reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

Silty SAND, medium dense, Brown, moist, Homogeneous, no 
HCI reaction 
Length Recovered 1.5 ft, Length Retained 0.0 ft 

End of test hole boring at 4 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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LOG OF TEST BORING e ~ Washington State y, I Department of Transportation 

HOLE No. PP-2-99 

PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

Station 3+320 Offset 10 M Lt. C.S. 1750 

Equipment Handtools Casing _H_Q _______ _ Ground El 65.6 (19.99 m) 

Method of Boring Portable Penetrometer 

Start Date October 28, 1999 Completion Date October 28, 1999 Sheet 1 of 1 

(I) 
0 I g :[ Standard C. ci c 

(I) SPT ~ z (I) 

ii= Penetration (I) z .c ~ E 
.s;;; I:'.! e Blows/6" (I) 

C. i "' Description of Material "C 2 C. (I) Blows/ft "ii ...J (I) i: 

(I) ai D.. (N) E E ::, I- ::, 1n 
0 ::E "' ~ t:. e .!: 

rn (!) 

10 20 30 40 ,, 
I I I I 

) I I I I 

[ I I I 2 ' D-1 Silty SAND with gravel, medium dense, brown, moist, 
I I I 5 Homogeneous, no HCI reaction 

I I I 6 Length Recovered 1.0 ft 

I I I 
(11) 
5 D-1 Silty SAND with gravel, medium dense, brown, moist, 

>-1 
I I I I 6 Homogeneous, no HCI reaction. -

I I I I 6 

• 
Length Recovered 1.0 ft 

I I I I (12) 
I 1 I 

I I I I 
5- I I I I -

I I I I 
End of test hole boring at 4 ft below ground elevation. 
This is a summary Log of Test Boring. Soil/Rock descriptions 

I I I I are derived from visual field identifications and laboratory test 

-2 I I I I data. -

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

10->-3 I I I I -

I I I I 
f-
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I I I I 
I I I I 
I I I I 
I I I I 

-4 I I I I -

I I I I 
I I I I 
I I I I 

15- I J I I I -· 

I I I I 
I I I I 

-5 I I I I -

I I I I 
I I I I 
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I I I I 
I I ! I 
I I I I 
I I I I 

>-6 I I I I -
~ 20 
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HOLE No. TH-3-99 

LOG OF TEST BORING 
~ 
~ Washington State ~, I Department of Transportation 

PROJECT NE. Stillwater Hill Road to Fay Road. Job No. OL-2263 

Station 3+318 

Equipment Dietrich 25 wt cathead 

Method of Boring Wet Rotary 

Start Date 

f-1 

5-

-2 

10- - 3 

15-

f-5 

October 25, 1999 

Cl) 

i; 
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Q. 

10 
I 
I 
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I 
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I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
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Standard 

Penetration 

Blows/ft 
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I 
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l 
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40 
I 
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I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 

I I I I 

I I I I 
I I I I 
I I I I 
I i I I 
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I I I I 
I I I I 
! I I I 
I I I I 

S.R. 203 

Offset 2 meters Lt. c.s. 1750 

Casing _H_Q _______ _ Ground El 0.0 (0.00 m) 

Completion Date October 25, 1999 Sheet __ 1 _, of 1 

SPT 

Blows/6" 
(N) 

6 
2 
5 

(7) 

11 
17 
14 

(31) 

8 
17 
17 

(34) 
l 

D-1 

' D-2 

I 

p D-3 

Description of Material 

Well graded GRAVEL with sand, WITH ASPHALT, 
subrounded, loose, BROWN, moist, Homogeneous, no HCI 
reaction 
Length Recovered 0.1 ft, Length Retained 0.1 ft 

Well graded GRAVEL with sand, subrounded, dense, 
BROWN, moist, Homogeneous, no HCI reaction 
Length Recovered 0.5 ft, Length Retained 0.5 ft 

Well graded GRAVEL with sand, WITH OCC. COBBLE, 
subrounded, dense, BROWN, wet, Homogeneous, no HCI 
reaction 
Length Recovered 0.6 ft, Length Retained 0.6 ft 
End of test hole boring at 15 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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HOLE No. TH-2A-97 

LOG OF TEST BORING - ~ Washington State 
~,, Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road vs Job No. · OL-2263 

M.P. 9.63 

Station 4+670 

Equipment Diedrich D-25 

Method of Boring Rotary prm--

Start Date· ···- - December 2, 1997 

.c a. 
Q) 

0 

X· 

X 

X· 
-1 

X 

5- X· 

X 

-2 ·x 

X· 

10-~ 3 

_x 

X. 

X 

X. 

X 

x. 

_x 

Standard 

Penetration 

Blows/ft 

10 20 30 40 

I I I 

I I I 

I I I 

I I I 
I I I 

I I I 

I I I 
I I I I 

I I I I 

I I I I 

I I , I I 

I I I I 

I I I I 
I I I I 

I I I I 
15- ~~~ I I I I 

I X : ~~ I I I I 
t ~

5 

x x. I I I I 
<!l ·x 

g X I I I I 
~ X· X 

i X X. · I I I I 

S.R. 203 

Offset 2.7 m Lt c.s. 1750 

Casing HQ Advancer- · Ground El _*~<~m~) _______ _ 

Completion Date December 2, 1997 Sheet 1 of 2 

SPT 

Blows/6" 

(N) 

2 
3 
3 

(6) 

4 
5 
6 

(11) 

3 
2 
3 

(5) 

1 
1 
2 

(3) 

1 
1 
2 

(3) 

1 
2 
2 

(4) 

~' D-1 

~' D-2 

' D-3 

D-4 

' D-5 

, D-6 

' S-7 

GS 
MC 
AL 

GS 
MC 

GS 
MC 

GS 
MC 

AL 

1 ft.=0.3048 m. 
0.3 ft Asphalt. 

Description of Material 

Sandy SILT with gravel, angular and subangular, medium 
stiff, brown.wet, homogeneous. 
Recovered and retained 0.4 ft. 

ML, M.C.=19%, Pl=NP 
Sandy SILT with gravel, angular and subangular, stiff, 
brown, wet, homogeneous. 
Recovered and retained 1.0 ft. 

SM, M.C.=16% 
Silty SAND, loose, brown, moist. 
Recovered and retained 0.6 ft. 

SM, M.C.=22% 
Silty SAND, very loose, brown, wet. 
Recovered and retained 0.5 ft. 

Silty SAND, very loose, brown, wet. 
Recovered and retained 0.1 f.t 

ML, M.C.=25%, Pl=NP 
Sandy SILT with some organics, soft, gray, wet, 
homogeneous. 
Recovered and retained 1.2 ft. 

Smashed tube. Sand and gravel. 
No recovery. 
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-
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HOLE No. TH-2A-97 

e · ~ Washington State 

"'' Department of Transportation 

LOG OF TEST BORING 

Sheet 2 of 2 --- ---
PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

g 
..c 
C. 
Q) 

Cl 
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35-
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(N) 

1 
1 
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(3) 
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(5) 
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3 
14 

(17) 

6 
11 
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/20) 

~ D-8 

~ 

~ I D-9 

~ I 

~ S-10 

D-11 

, D-12 

GS 
MC 
AL 

GS 
MC 
AL 

GS 
MC 

Description of Material 

ML, M.C.=31 %, Pl=NP 
Sandy SILT, soft, gray, wet, homogeneous. 
Recovered and retained 0.9 ft. 

ML, M.C.=44%, Pl=NP 
SILT with some organics, medium stiff, gray, wet, 
homogeneous. , 
Recovered and retained 0.8 ft. 

SAND, wet. 
No recovery. 

SM, M.C.=29% 
Silty SAND, medium dense, gray, wet, homogeneous. 
Recovered and retained 0.8 ft. 

Silty SAND with gravel, subangular, medium dense, gray, 
wet, homogeneous. 
Recovered and retained 0.2 ft. 

End of test hole boring at 34.5 ft (10.5 m) below ground 
elevation. 

*Elevation of test boring same as centerline of roadway. 

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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HOLE No. H-2-97 

LOG OF TEST BORING - ~ Washington State . 
,,,,, Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road US Job No. OL-2263 

M.P: 9.63 

Station 4+701 

Equipment CME 850 Auto Hammer 

Method of Boring Wet Rotary 

Start Date 

g 
.c 
15. 
Q) 

Cl 

5 

2 

10 3 

4 

15 

5 

6 

X• 

X 

X· 

X 

·x 

X· 

X 

·x 

X· 

X 

·x 

X• 

X 

·x 

X· 

X 

November 4, 1997 

X. 

,x 
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X 

X. 

_x 

X. 

,x 

X 

x. 

Standard 

Penetration 

Blows/It 

10 20 30 40 

S.R. 203 

Offset 1 m Lt C.S. 1750 

Casing HQ X 24.0' Ground El _*_,(_m_).__ ______ _ 

Completion Date November 4, 1997 Sheet 1 of 2 

SPT 

Blows/6" 

(N} 

D-1 

S-2 

D-3 

S-4 

D,5 

S-6 

GS 
MC 
AL 

GS 
MC 
AL 

GS 
MC 
AL 

1 ft.=0.3048 m. 
Sanq and gravel. 

Description of Material 

CL-ML, M.C.=20%, Pl=6 
Gravelly, silty CLAY with sand, soft, light-brown, wet, 
stratified. 
Recovered and retained 0.8 ft. 

No recovery. 

ML, M.C.= 25%, Pl=NP 
SILT with sand and gravel, very loose, gray, wet, 
homogeneous. 
Recovered and retained 0.8 ft. 

Sandy SILT with gravel, gray, wet. 
Recovered and retained 1.0 ft. 

ML, M.C.=47%, Pl=10 
SILT with sand and gravel and decayed wood, very loose, 
gray, wet, stratified. 
Recovered and retained 0.8 ft. 

No recovery. 
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- LOG OF TEST BORING Washington State 
Department of Transportation 

HOLE No. H-2-97 

PROJECT N.E.Stillwater Hill Road and Fay Road vs 

g 
.c: 
C. 
Q) 

Cl 
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40-
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Blows/6" 

(N) 
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125\ 
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H 
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.0 1n 
"' Q) ..J t--

GS 
MC 

Sheet 2 of 2 --- ---
Job No. OL-2263 

Description of Material 

E 
Q) 

E 
2 
1n 
C 

I-- ••• ~·.· 
"C7 ;::=:.; 

1----------------------+-¥- .. ;::=. •• 
No recovery. 

SM, M.C.=11% 
Silty SAND with gravel, very dense, gray, wet, 
homogeneous. 
Recovered and retained 0.8 ·ft. 

End of test hole boring at 25.5 ft below ground elevation. 

Bail Test: 
Start test at -7.0 ft. 
Bailed to - 24.0 ft. 
Recharged 
3 min - -23.0 ft. 
8 min - -22.0 ft. 
12 min - -21.0 ft. 

'Ground elevation of test boring same as centerline of 
roadway. 

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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HOLE No. TH-1-96 

LOG OF TEST BORING e ~ Washington State 

"'' Department of Transportation 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 

Station SR 203 3+300 

Equipment Diedrich 25 

Method of Boring 

Start Date 

g 
.<: 
0. 
Q) 
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10 

15 
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3 

4 

5 

6 

June 12, 1996 
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Blows/ft 
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S.R. 203 

Offset 10.7 m Rt c.s. 1750 

Casing HQ X 25' Ground El 90.2 (27.49 m) 

Completion Date June 12, 1996 Sheet 1 of 2 

SPT 

Blows/6" 

(N) 
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1 
1 

(2) 

2 
2 

2 
(4) 

3 
4 
4 

(8) 

0 
12 
11 

(23) 
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8 
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(15) 

8 
10 
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(31) 
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8 
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(20) 

7 
30 
40 
(70) 

D-1 

D-2 

D-3 

D-4 

D-5 

D-6 

D-7 

D-8 

GS 
MC 

GS 
MC 

GS 
MC 

GS 
MC 

GS 
MC 
AL 

1 ft.=0.3048 m. 
GM, M.C.=4% 

Description of Material 

Silty GRAVEL with sand and cobbles, very loose, brown, 
dry. 
Recovered 0.3 ft. 

GW-GM, M.C.=2% 
Well graded GRAVEL with silt and sand, very loose, 
brown, moist. 
Recovered 0.3 ft. 

Well graded GRAVEL with silt and sand, loose, brown, 
moist. 
Recovered 0.1 ft. 

GW-GM, M.C.=1 % 
Well graded GRAVEL with silt and sand, medium dense, 
brown, moist. 
Recovered 0.4 ft. 

Well graded GRAVEL with silt and sand, medium dense, 
brown, moist. 
Recovered 0.2 ft. 

Poorly graded SAND with silt and gravel, dense, brown, 
moist. 
No recovery. 

GW, M.C.=1% 
Well graded GRAVEL with sand, medium dense, brown, 
moist. 
Recovered 0.4 ft. 

CL, N.C.=2%, Pl=B 
Gravelly LEAN CLAY with sand, very hard, gray, moist. 
Recovered 1.0 ft. 

c 
Q) 

E 
2 
ui 
E 

2o___[_~~_t.::;:::;:::;::;::;::j__~_L~-1.~__[~__J~_J~~~L_.1__~__L~~_t::========================================i_-L~~~ 



LOG OF TEST BORING -~-• :,ii: Washington State 
.,,,, Department of Transportation 

HOLE No. TH-1-96 
Sheet 2 of 2 --- ---

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

Q) 

0 
.; 

E g I Standard SPT 
a. 

0 cii 
2 

>, z Q) 
I- z <Jl ,= 

"% ~ e Penetration Blows/6'' Q) _Q;! '(1) 
.0 ui Description of Material "O E 
co 2 Q) Q. a. .0 ...J Q) C 

Q) Q) CL Blows/ft (N) E E ::, I- ::, ui 
Cl ::i: co co I- e .s 

Cl) 
Cl)~ Cl 

10 20 30 40 
-- 50/6" IX D-9 Poorly graded SAND with silt and gravel, very dense, 

I I I I 
(50/6") gray, moist. 

Recovered 0.2 ft. 

I I I I 

~7 I I I I -

I I I I 

I I I I Poorly graded SAND with silt and gravel, very dense, 
25- >:.1~ - - - gray, moist. 

~ 

I I I I 
__ ,,. 

u ,v r (50/2") No recoverv. 

~a 
I I I I 

End of test hole boring at 25.2 ft (7.7 m) below ground -
elevation. 

I I I I 
Water table elevation not determined. 

I I I I 
This is a summary Log of Test Boring. Soil/Rock 
descriptions are derived from visual field identifications 

I I I I 
and laboratory test data. 
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~ 
:7: Washington State Y/1 Department of Transportation 

Date: 

From: 

June 11, 13£f 
T. M Allen/D. G. Chadbourne 
OSC Materials Lab, 4 7365 
Geotechnical Branch 

Memorandum 

Phone: (360) 709-5456 
FAX (360) 709-5585 

Subject: SR-203, OL-2263 
NE Stillwater Hill Road I/S 
MP 8.69 to MP 8.92 

To: M. M. Lwin!K. N. Kirker 
OSC Bridge & Structures 
47340 

Retaining Wall Recommendations 

As requested, we are providing recommendations for the retaining wall located to the 
right of SR-203, from approximately Station 3+245 to Station 3+343. The wall will 
retain a cut in the hillside for improvements made to the SR-203/Stillwater Hill Road 
Intersection. The wall will have a maximum exposed height of approximately 4 m. A 
private residence is located approximately 6 m behind the wall. 

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 test pit and exploratory borings represent the subsurface 
conditions throughout the project area. If different subsurface conditions are 
encountered or appear to be present, we should be contacted so that we can reevaluate 
our recommendations and assist you. 

Field Investigation and Laboratory Testing 

The existing slopes at the site vary from 39 to 45 degrees of inclination. The slopes 
are vegetated with berry bushes, trees and grass. Two test borings and one test pit 
were completed for the investigation of the wall. Appendix A contains a profile 
depicting subsurface conditions along the wall and showing the location of the test 
borings and test pit. 

Test Borings TH-1-96 and TH-2-96 encountered very loose to medium dense, poorly 
graded sand and well graded gravel with sand, silt, cobbles and boulders. These soils 
are underlain by medium dense to very dense, well graded gravel with silt and sand, 
and very hard gravelly lean clay with cobbles. In general, Standard Penetration Tests 
(SPT) were performed at 1.5 m intervals in the test borings. No groundwater table was 
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encountered in the test borings, although samples in Test Boring TH-2-96 were 
described as wet. This is probably due to a drain field located behind the residence. 
Copies of the boring logs are included in Appendix B. 

Test Pit No. 1 encountered poorly graded sand with gravel and cobbles and boulders 
underlain by well graded gravel with sand and cobbles. Minor seepage was observed 
while excavating. 

Test Pit 1 was allowed to stand open for six days. At the end of six days minor 
sloughing and some seepage was observed in the excavation. The log of the test pit 
and pictures taken one day and six days after excavation are included in Appendix B. 

Laboratory testing consisted of selecting disturbed samples from the SPT' s and test pit 
for moisture content and gradation testing. The tests were conducted according to 
AASHTO T-265 and T-27 test specifications. After testing, the samples were 
classified using the Unified Soil Classification System. The results of the laboratory 
testing are included in Appendix C. 

Design Recommendations 

Standard reinforced concrete, soldier pile and soil nail walls are feasible for this site. 
However, construction of a standard wall would require large temporary cuts or 
installation of a shoring system. Because the soils in the cut consist of sand and gravel 
and the test pit remained open with only minor sloughing, we recommend that a soil 
nail wall be used at this site. Soil nail walls are generally more cost effective than 
soldier pile walls in soil conditions favorable for soil nailing. 

Our geotechnical design for a soil nail wall includes an evaluation of overall stability 
of the wall, minimum spacing and embedment requirements for the soil nails, and soil 
properties to be used for design. Bridge and Structures will provide all facing design 
and connection details. Since a soil nail wall is a non-standard design, the plan sheets 
and special provisions will be provided by the Bridge and Structures office. 

We recommend that prior to excavation for the top row of nails, the slope at the back 
of the wall face be graded to ensure adequate surface drainage along the top of wall. A 
concrete gutter should be constructed along the top of the wall after the permanent 
facing is constructed. We recommend the top of wall profile have a minimum slope of 
approximately one percent. 

An ultimate value of 130 kN was used for the punching shear strength of the facing in 
the wall design. The ultimate value was reduced by a factor of 0.67 to obtain the 
allowable value. The nail schedule for the wall is contained in Table 1. A profile of 
the wall face showing the layout of the nails is shown in Figure 1. 
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A permanent easement for the soil nails should be established a minimum of 8.5 m 
behind the wall face. 

Table 1: Nail Schedule 

Wall Minimum Nail Horizontal Bar Size Design 
Segment Nail Declination Spacing Load 
(Station) Length (degrees) (m) Transfer 

(m) (kN/m) 

A (3+245 
to 8.5 15 1.22 8 13.1 

3+253) 

B (3+253 (Row 1) 8.5 15 1.22 8 13.1 
to 

3+259.6) (Row 2) 8.5 15 1.22 7 13.1 

C (3+259.6 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+265.3) (Row 3) 8.5 15 1.22 7 13.1 

D (3+265.3 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+325.3) (Row 3) 8.5 15 1.22 7 13.1 

(Row4) 4.9 15 1.22 7 13.1 

E (3+325.3 (Row 1) 8.5 15 1.22 8 10.9 

to (Row 2) 8.5 15 1.22 7 10.9 

3+340.3) (Row 3) 8.5 15 1.22 7 13.1 

F (3+340 (Row 1) 8.5 15 1.22 8 10.9 
to 

End of Wall (Row 2) 8.5 15 1.22 7 10.9 

Construction Considerations 

The slope above the wall will require grading to ensure proper drainage. Grading will 
be required at approximately Station 3+270, where Test Boring TH-2-96 was located, 
and from Station 3+320 to 3+330. The top of wall profile should be graded to a 
minimum of one percent to drain toward either end of the wall. This grading should 
be performed before beginning excavation for the first row of soil nails. 
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We recommend that a prefabricated drainage material be placed between the nails at 
the excavation face. The drainage material should be connected to a 75 mm (3 inch) 
diameter weep hole that passes through the wall and the proposed j_ersey barrier. 
Additional drainage should be supplied in front of the wall. 

Preproduction verification testing of the nails is required, and these nails should be 
considered sacrificial. The tests are needed to verify the contractor's installation 
methods, hole diameter, and design assumptions prior to the excavation for the soil 
nail wall. The nail diameter should be designed by the contractor. We require a 
minimum hole diameter of 125 mm (5 inches) to meet minimum grout cover around 
the reinforcing bar. 

We recommend a minimum of three verification tests be performed. The tests should 
be performed at the following locations: 

1. Station 3+255 to 3+260 - top row of nails 

2. Station 3+ 305 to 3+ 315 - top row of nails 

3. Station 3+305 to 3+315 - bottom row of nails 

Because of temporary facing stability concerns during construction, all nails should be 
installed through a berm. The temporary cut face at both walls should be limited 
between nail levels. The excavation should be limited to a maximum of 0.6 m (2 ft) 
below the next row of nails. 

The test borings encountered a very dense soil layer below the wall face. Because this 
soil layer likely slopes up with the hillside, the nail excavations will likely encounter 
difficult drilling. Caving conditions may be encountered in the loose layers above the 
very dense soils. Temporary casing may be required. Cobbles and boulders were 
encountered in the test pit excavation. The following statement should be added to the 
special provisions for the contract: 

The Contractor is advised that cobbles and boulders were encountered in the 
test pit excavated at the site. The Contractor shall select drilling methods and 
equipment which are capable of penetrating the cobbles, boulders and very 
dense soils encountered at the site. Groundwater seepage may be encountered 
in the wall excavations and may cause caving at the face of the excavation. 
Loose soils were encountered in the test pit for the wall. Temporary berms or 
shotcrete flashing are required to maintain cut face stability during nail 
installation. Temporary casing may be required to prevent caving in the nail 
excavations. 
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Because of the steep slopes that the wall will be excavated on, the top rows of nails 
may have to be installed from a platform or a berm. This may require closing or 
restricting a lane. Because of the length of the nails, an additional lane closure may be 
required during the installation of the nails in the holes. 

Closure 
A profile depicting the subsurface conditions along the wall and the location of the test 
borings and test pit is located in Appendix A. The Logs of Test Borings, Logs of Test 
Pits and results of the lab testing are included in Appendices B and C. The Logs of 
Test Borings and Pits should be included in the contract documents. 

If you have questions or require further information, please contact Don Chadbourne 
at (360) 709-5456 or Jim Cuthbertson at (360) 709-5452. 

TMA:dgc 

DGC 

Attachment 

cc: R. T. Shaefer, Bridge & Structures, 47340 
A. E. Stiles, NW Region Materials Engineer, NB82-29 
D. Edwards, NW Region Project Engineer, NB82-117 
J. Davidson, NW Region PEO, NB82-117 
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LOG OF TEST BORING 

HOLE No. TH-1-96 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 

Station SR 203 3 +300 

Equipment Diedrich 25 

Method of Boring 

Start Date June 12, 1996 

~ Standard - ~ 
-s "' ~ 

Penetration 
C. § 

a': Blows/ft Q) Q) 

0 2 
10 20 30 40 

5 

2 

10 3 

4 

15 
I. 

I 

5 

I 

I 
:;> > 

S.R. 203 

Offset 10.7 m Rt c.s. 1750 

Casing HQ X 25' Ground El 90.2 (27 .49 m) 

Completion Date June 12, 1996 Sheet 1 of 2 

SPT 

Blows/6" 

(N) 

1 
(2) 

2 
2 
2 

(4) 

3 
4 
4 

(8) 

0 
12 
11 

(23) 

7 
8 
7 

(15) 

8 
10 

21' 
(31) 

4 
8 

12 
(20) 

7 
30 
40 
(70) 

D-1 

D-2 

D-3 

D-4 

D-5 

D-6 

D-7 

D-8 

GS 
MC 

GS 
MC 

GS 
MC 

GS 
MC 

GS 
MC 

1 ft. =0.3048 m. 
GM, M.C.=4% 

Description of Material 

Silty GRAVEL with sand and cobbles, very loose, 
brown, dry. 
Recovered 0.3 ft. 

GW-GM, M.C.=2% 
Well graded GRAVEL with silt and sand, very loose, 
brown, moist. 
Recovered 0.3 ft. 

Well graded GRAVEL with silt and sand, loose, 
brown, moist. 
Recovered 0.1 ft. 

GW-GM, M.C. = 1 % 
Well graded GRAVEL with silt and sand, medium 
dense, brown, moist. 
Recovered 0.4 ft. 

Well graded GRAVEL with silt and sand, medium 
dense, brown, moist .. 
Recovered 0.2 ft. 

Poorly graded SAND with silt and gravel, dense, 
brown, moist. 
No recovery. 

GW, M.C.=1% 
Well graded GRAVEL with sand, medium dense, 
brown, moist. 
Recovered 0.4 ft. 

CL, N.C. =2%, Pl =8 
Gravelly LEAN CLAY with sand, very hard, gray, 

AL moist. 
Recovered 1 .0 ft. 

c 
Q) 

E 
g 
"' -'= 
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LOG OF TEST BORING ~ Washington State 
~,-, Department of Transportation 

TH-1-96 
Sheet 2 of 2 

N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

OJ 
ci e Standard a. c SPT > z 0 "' ~ 1-- z ~ ;: OJ 

Penetration OJ .0 E a Blows/6'" OJ a. OJ "' 
<J) Description of Material ,::, g a. .0 ..J OJ C: ct Blows/ft (Nl E E ~ 1-- ~ <J) 

"' 0 

"' (f) ':: 0 .E: 
(f) 

10 20 30 4.0 -
.,..- /' 50/6" lX D-9 Poorly graded SAND with silt and gravel, very 

I I I 

I I I (50/6") dense, gray, moist. 
I I I Recovered 0.2 ft. 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I -
I I I 

I I I 

I I I 

I I I 

I I I 

I I > > ~ ~ --·~" 
Poorly graded SAND with silt and gravel, very - - -~ dense, gray, moist. -- V r I I (50/2") No recovery. 

I I 
I I End of test hole boring at 25.2 ft (7.7 m) below -
I I ground elevation. 
I I 

I I Water table elevation not determined. 
I I 

I I 

I I 
This is a summary Log of Test Boring. Soil/Rock 

I 

I descriptions are derived from visual field 
I identifications and laboratory test data. 
I 
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LOG OF TEST BORING 

HOLE No. TH-2-96 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 S.R. 203 

Station 3+270 Offset 12 m Rt c.s. 1750. 

Equipment Dietrich D-25 Casing HQ & BX Advancer Ground El 91.9 (28.01 ml 

Method of Boring _W_a_s_h_B_o_r_in_,ge._ ______________________ _ 

Start Date June 25, 1996 Completion Date June 25, 1996 Sheet 1 of 2 

Q) 

ci e ~ E Standard C. 

SPT >- z 0 <O 
C - ~ I- z ~ ,: Q) 

.c u, Penetration :a, .0 E e 0 Blows/6" Q) ,.·a. Q) <O u, Description of Material ,:, s C. 0. .0 ...J Q) C 
Q) Q) ct Blows/ft 

(N) E E ::, I- ::, 
0 "' s 0 

u, 

~ <O <fl t3 E 
<fl 

10 20 30 40 

I'; 0 '; I I 1 ft. =0.3048 m. 
I 

I 

t>O I 
I 

0 0 0 I 
I 

?o? I 
I 

I 

t>O I ,, GW, M.C.=1% 0 0 0 I 8 D-1 GS 

?o? I 8 MC Well graded GRAVEL with sand, subround, medium 
I 2 dense, brown, wet. 

-1 t>O I (10) H Recovered and retained 0.5 ft. -0 0 0 

?o? I 

I 

t>O I 

I 

5- ~~ I ,, Silty SAND with gravel and wood (root), subround, -6 D-2 
I 8 medium dense, brown, moist. 
I Re·covered and retained 0.3 ft. 
I 12 

H -2 
I I 120) 
I I 

-
I I 

I 
I 

I 
I 

I I 

~~ 
I 

I ........ I 7 ,, D-3 GS SW-SM, M.C.=5% 
I I 

I 
I 9 MC Well graded SAND with silt and gravel, subround, 

I 
·1 12 medium dense, brown, wet. 

I H Recovered and retained 1 .0 ft. .. I (21) I 

~~; I I 
~3 

~~ 
I -10-

0 ( ' I I 
I u GW-GM, M.C. = 1 % -

~ ,r:> I I 8 D-4 GS 
I I 

9 Well graded GRAVEL with silt and sand, angular to I I MC o, <> I I 

?( 0 I 
I 

I 
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I 10 

o, c I 
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01 ) I 
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15- ~o/ I~ 
I 
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t>O I 
I 10 MC Well graded GRAVEL with sand and cobbles, angular 
I 13 to rounded, medium dense, gray, wet. o,,o I 

H ?o? I 
I (23) Recovered and retained 0.5 ft. -5 I -

t>O I 

o,,o I 
I 

?o? I 
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~I 
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t>O I 
I 8 D-7 Well graded GRAVEL with sand and cobbles, angular 
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I I 10 

[)0' I I 118) 
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~ Washington State 
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SPT > z 0 "' ~ I- z ~ ;: Q) 
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·o, (> I I I I 12 . ~ rounded, medium dense, gray, wet. 
0 0 I I I I (22) Recovered and retained 1 .0 ft. 
o I ' I I I I 

t> ,p I I I I 
0, (~ I I I 

01 0 I I I 
Q ' I I I t> ,p -

I I I I 
O, (~ 

I I I I 
01 0 I I I 

Q ' t> ,I:) I I I 

O, <> I I I 

0 0 ... : I I ,, Well graded GRAVEL with silt and sand, angular to -o I ' I I 9 D-9 
t> ,I:) I I I 9 rounded, medium dense, gray, wet. 
e>, 

Cb 
I I I 
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0 I I I 
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I ;!:> > ~~ ,, ,, I I 

I Silty SAND with gravel, subangular, very dense, -,, ,, 
44 D-10 ,, ,. I I I I ,. ,, 

50/3 gray, wet. ,, ,, I I I I ,, ,, 
Recovered and retained 0.8 ft. ,, ,, I I I (50/3") ,, ,, 

,, ,, I I I ,, ,, 
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,, ,, IY gray, wet. 
,-

,, , . I I I D-12 ,, , . 
I I I I (50/4") Recovered and retained 1 .0 ft. r 
I I I I 

I I I End of test hole boring at 40.4 ft (12.3 m) below 
I I I ground elevation. 
I I I 

I I I Water table elevation not determined. 
I I I 

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

I I I 

I I I 
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~ Washington State 
l//fTTI Department of Transportation 

TEST PIT LOG 

LOCATION 

Station 3+315 

PROJECT NAME 

OFFSET TEST PIT NUMBER 

TP-1 

N.E. Stillwater Hill Road and Fay Road Intersection 
PROJECT NUMBER 

OL-2263 

EQUIPMENT 

ELEV 
-
DEPTH 

0 m ,_ 

Im,_ 

2 m ,_ 

I~ ,~ 

DATE STARTED DA TE COMPLETED 

DESCRIPTION 

Poorly graded SAND with gravel, cobbles 
and boulders. Roots in top 0.6 m of pit. 
Minor seepage while excavating. 

Boulders 

Well graded GRAVEL with sand and cobbles. 



TP-1: March 11, 1998 - Right side - 1 day after excavation. 



TP-1: March 11, 1998 - Left side - 1 day after excavation. 
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PANEL 

3+320 

1 ~ 

Layout 

-- --------

CATCH POINT BACK 

- -- ----~--:LL PROF-~~-~::--------

"' ., 
g ,.., 
+ ,.., 

3+330 

'· 

3+340 

JOB OL-2_2---6..3_ s.,. 203 c:.s. ____ LAYOUT----

NE St i I I water Hi I I Rd o 

Intersect on 

WASHINGTON STATE 
TRANSPORTATION COMMISSION 
DEPARTMENT OF T-RANSPORTATION 

,'viA TEFMLS 8Fi.ANCH 
0. C. JACKSCN MA ERL'tl.S ::NGi~lE::~ 

OA TE 6/98 
SCALE 1: 150 VERT. 

1: 150 HORIZ. 

SHEET ~OF· __ 

DRAWN a·y DWG 



APPENDIX-C 

Laboratory Test Data 



MATERIALS ENGINEER 

P.O Box 167, Olympia, WA 98504 ( Mailing Address ) 

1655 So. 2nd Ave. 

Tumwater , Wash ington 98504 ( Shipping address) 

Dear Sir : 

TR#1 .XLS 

WASHINGTON STATE 

DEPARTMENT OF TRANSPORTATION 

Place SEATILE 

Date 712196 

I have forwarded by today's Delivery the following Foundation Samples. ---~----

Contract or Section N.E 40th ST. Vic. to Br. NO. 203\ 103 
Job No. OL-2263 SR No. 203 Sub-Section 

Stat ion 

& offset 3 + 270 12m Right. C/L Hole# TH -2 -96 

Lab No. Drive# Depth Tube pos. Class. D ascription 
F-175'S in sampler 

2.0' 
MC..~ 1A;w I u~\I o. rade..d G {20.\Jj: I w I £.c._.....d 

D - 1 to I 

3.5 ' \ "10 
5.0' u. <:: /12 I.. Q~ J)e_$c.~, 'n7i ~~'-...J 

D-2 to / ·~ 

6.5' 
8.0' 

Mc..."=- KfJ•-Sl'Yl I \n.ll C.Y"Vldo.,c;I <;.4 Al,..... I .1\ 1-h .s ,·I+ .c..""A 
D- 3 to .J 

a r-£: u " .I 
9.5' s "'7 0 

10.0' ~ A., ..<J. m W o .I I ararle>d 617nU[:;/ .. , i'th s/J /. 
D-4 to yV'\ c...-=. ,J 

iC) ~ ,,.J t;;"C: ,.,...,,..) 

11.5' / "7c, 
13.0' l. ,·;~,a D- '71--

D-5 to 
14.5' 
15.0' 

•{'ll•J/ -;. c'o-h' /l)e,.)I ~ rt'.> rJP d t;.,e.i} IJf:'/ ',J ~aYl,./ 
D- 6 to ' 

16.5' I '70 
18.0' L. / (to J)~~ 

D- 7 to 
19.5' 
20.0' 

'{YI l, ::. 
,:;(Lt. I _.GJ VY1 {i.)t>fl ~ --- d p r.l ?. RtJ UF.1 I, JI <;:I ·, .J. 

D-8 to 
I 

c ... ...J S4.n.d 
21.5 ' 

3 ft) 

25.0' 1, /( ,.._ D-~ 
D-9 to 

26.5 ' 
1 copy with samples 1 copy to addressee Dist. 1 Mat. Lab. Dist. 1 Materials Engineer Allen E. Stiles, P.E 

Page 1 



Station & Offset 

Lab# Drive# 
F-17S-S-

D - 10 

D - 11 

D -12 

1 copy with samples 
1 copy to addressee 

3 + 270 12m Right. 

Depth Tube pos. 
in sampler 

30.0' 
to 

31.0' 
35.0' 

l, -r. 
to y\}. 

36.0' 1062.o 
40.0' 

to 
40.4' 

TR#2.XLS 

Hole# 

Clas. 

,i ·;.,... J) -// 

-
~ <YYI 51 '/ J..v 

,L_ I ~e /)-// 

Page 1 

TH · 2 · 96 

Description 

64ND 

Dist. 1 Mat. Lab. Allen E. Stiles, P.E 
District Materials Engineer 



l .. 

MATERIALS ENGINEER 

P.O Box 167, Olympia, WA 98504( Mailing Address) 

1655 So. 2nd Ave. 

Tumwater, Washington 98504 ( Shipping address) 

Dear Sir: 

I have forwarded by today's 

Contract or 
Job No. OL2263 

2263-lTA.XLS 

WASHINGTON STATE 

DEPARTMENT OF TRANSPORTATION 

Place 

Date 

Delivery the following Foundation Samples. 

Section NE 40th st.vie. to Br.# 203/103 
SR No. 203 Sub-Section 

SEATTLE 

~~~~~~~~~~~~~ 

Station 

&offset SR203 3+300 10.7 M RT. Hole II TH#l 
PAGE ONE OF TWO 

Lab No. Drive# Depth Tube pos. Class. Description 

F-175"~ in sampler / 

0.0' me..~ I/?;,. fY) 5,"f+-1 t;12c1 ve L ,. , / _c;; t; nd 
0-1 to ' 

1.5' 410 
2.5' 

rY"I (., -:. 
,g,,1 -& YYJ li.Je // a ... ,,. d~d t=. ll Aue c liJ IS/ 

0

/ ./ eu, rl 
0-2 to 

I 

~~ _,,../ 

4.0 ' ,. '10 
5.0' L 'J ... ~ 1J-2 

0-3 to 
6.5' 
7.5' 

V\1U-::. 
Mi. I -?, I l"YI I In I/ an::1d1'/I f-7/ZA/.l/=-h ,.,/ ~ // .J C lA ,I 

0-4 to .S4n d 
9.0' l "1 D 

10.0' L,' J{e. 1) - "f 
0-5 to 

11.5' 
12.5' A J,. f- P-c,9 , 1J,,od 

0-6 to 
14.0' 

/ 

15.0' 
Yv\,l.l -c 

t/6 11) I, i o.l/ q rccf,.A t:::.RJtJ1.1,:;/. '-'-' /c-~h-1 

0-7 to 
, 

16.5' I~ 
17.5' yv'\.LJ ~ ,/ot1 q ra VP I/ '1 I ~ Ll I\/ I'") /:J. 'I wl.s'-v.~ 

0-8 to I' 
...., ./ 

19.0' ?. CS).c 
20.0' use J..o~ De.sc::r I i-7 r, 'a AJ 

0-9 to ./ 

20.5' 
1 copy with samples 1 copy with addressee Dist. 1 Mat. Lab. Dist. 1 Materials Engineer Allen E. Stiles, P.E 

Page 1 



Station & Offset 

Lab# Drive# 

P-11~ 
' 

0-10 

1 copy with samples 
1 copy to addressee 

• 
SR203 3+300 10.7 M RT. 

Depth Tube pos. 
in sampler 

25.0' NO 
TO RECOVERY 

25'2" 

r 

2263- lTB.XLS 

Hole# OL2263 TH#l 

Clas. Description 

Dist. 1 Mat. Lab. Allen E. Stiles, P.E 
· District Materials Engineer 

Page 1 



OL-Z...:z.63 Job No 

T'P- \ Hole No. 

F- 21:.3? Lab No. 

~3p9&8Date 

SR Z 03 Page J_ of J_ 

Project N e S--h I lwo}ss \:t \\ \ Rs\ ~,6, 

\Nu\\ 
Drill Inspector C ~~~c,.j.f .,..__5;: 

--=-

Undisturbed Lab Use Only 
Depth Tubes Retained Testing Requested 

~~ b,~ >, ci:' i" 
.c 0 

~ Qi !::. 
Sample No. ..starr ~ 

.s::. GR LL PL uu cu DS cs en <( al () 0 w u. 

I Z.5~ RT 

z.. c:6~ /_.l 

3 17 LT 

-1 5 ~ M,.( 

5 5;>/ LT 

6 6 ~T 

7. M,c\ 

3/2-0 Due 

....... 
:,:: Washington State "/I Department of Transportation 

LABORATORY SAMPLE TRANSMITTAL 
OSC MATERIALS LABORATORY GEOTECHNICAL BRANCH 

0:: 
w 
:I: 
I-
0 Comments 

... 5..:P ............ rn.~ .... ?-...... 7 .. ~t.Q .......... R:or.l.~ .... ~r.Q. .. d .. e .. d.. ....................... .. .. 
S A N D u..l t' t-~ c:p-- '\ "\I e. I 

... ~.P. ............ oo .. ~ ···0"·····?.'. .. 7.~ ........ 1?.~.c.r..l.:j-······~ .. r.:.4..~ ... e .. d. ...... .............. . 
5 At N D u-> l \'"'°' o. '<' o,. \J e. l 



Job No. OL-2263 Date March 19, 1998 ....... 
Hole No. TP-1 Sheet 1 of 1 Laboratory Summary .-J, Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (m) 

• 2.5 0.76 2 SP SEE BORING LOG POORLY GRADED SAND with GRAVEL 7 NP NP NP 

1%1 4.0 1 .22 3 SP SEE BORING LOG POORLY GRADED SAND with GRAVEL 8 NP NP NP 

.... 5.5 1 .68 5 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 5 NP NP NP 

* 6.0 1 .83 6 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 5 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 -

\ \ %Gravel %Sand %Fines Cc Cu 90 

~ \ • 44.3 54.4 1 .3 0.9 10. 1 
80 

\\ \, 1%1 45.4 52.7 1 .9 0.7 12.4 

70 .., \ \I' .... 69.5 29.6 0.9 1.7 14.3 .c \ 1\1\ 
CJ) 

f\-1\ 'iii 
3:: 60 

* 70.3 28.5 1 .2 1.4 19.6 \\ ~ > 
a:J \ 
cii 50 

\ \ C 
\ u:: 

.., \[\ \"\ C 40 

GRADATION VALUES 
Ql 

f\1, \) 0 

cii '~ ~ CL I 
30 

~f'- ~ D60 D50 D30 D20 D10 I\. 20 
) 
~ 

\ 

• 5.64 3.83 1.71 0.98 0.56 ~ ' ' ,'" 10 

1%1 5.93 3.81 1 ;41 0.82 0.48 "'"" ~~ -- r------- ::::::::::::--. -
.... 13.41 9.43 4.60 2.44 0.94 

0 
5 4 3 2 10 B 5 4 3 2 1 B 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 

17.72 11 .48 4.81 2.48 0.91 
Grain Size In Millimeter 

* 
Sand 

Gravel Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ~ 

Hole No. TH-2-96 Sheet 2 of 2 Laboratory Summary .. ,, Washington State 
Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (ml 

• 35.0 10.67 D-11 SM SEE BORING LOG SILTY SAND 10 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 
GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 

100 

~ 
%Gravel %Sand %Fines Cc Cu 90 ' 

---., ..... 
r---.. • 12.0 45.2 42.8 i"'l ........ 80 

"" 
70 

~r-sr-s 

+" 

'I """ 
.J:: 
Cl 
'iii 

" 3: 60 

" > 
~ aJ 

ai 50 

" C 
u::: '~ 
+" 
C 40 Q) 

GRADATION VALUES (J 

ai 
a.. 

30 

D60 D50 D30 D20 DlO 
20 

• 0.26 0.13 

10 

0 
5 4 3 2 10 8 5 4 3 2 1 B 5 4 3 2 0.1 a 5 4 3 2 0.018 5 4 3 2 0.001 

Grain Size In Millimeter 

Sand 
Gravel Silt and Clay 

Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ....... 
Hole No. TH-2-96 Sheet 1 of 2 Laboratory Summary ~11 Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (m) 

• 2.0. 0.61 D-1 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 1 NP NP NP 

III 8.0 2.44 D-3 SW-SM SEE BORING LOG WELL GRADED SAND with SILT and GRAVEL 5 NP NP NP 

.... 10.0 3.05 D-4 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 1 NP NP NP 

* 15.0 4.57 D-6 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 1 NP NP NP 

X 20.0 6.10 D-8 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 3 NP NP NP 

US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 
GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 

100 .... . 
~ ~~ %Gravel %Sand %Fines .cc Cu 90 , ~ • 61.5 35.2 3.3 1.4 57.7 

80 

~\ III 36.6 55.2 8.2 1.5 39.4 i\ 
i\ 

70 \\ \ \ ' .... .... 56.5 37.5 6.0 2.3 30.1 .r: 
f\ ~ CJ) 

'ai 
s 60 

\\ I\ * 70.9 28.2 0.9 1.7 9.9 \ > co \ " X 59.1 36.2 4.7 1.8 22.9 oi 50 
\ i\, 

"I\ 'q"' 
C 

u::: I\ 
.... i\~ l's," 
C 40 

GRADATION VALUES 
Q) 

\ "~ ~ u 
oi I\ ~ .. a.. ~ 

30 

'\: ~ I\ i\ 

D60 D50 D30 D20 D10 

"" 
i\ . 

' "' 20 

~ ' ,1 r---• 10.58 7.29 1.66 0.61 0.18 
~ 

"":::c I'---

---------~ ~" '----10 " - ~ III 3.97 2.34 0.79 0.45 0.10 r--
---, -

• 
.... 8.17 5.88 2.27 0.96 0.27 

0 
5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 0. 1 a 5 4 3 2 0.018 5 4 3 2 0.001 

11.64 8.71 4.88 2.86 1.17 
Grain Size In Millimeter 

* Sand 

X 9.85 6.72 2.73 1.30 0.43 Gravel Silt and Clay 
Coarse Medium Fine 



Job No. OL-2263 Date February 5, 1998 ........ 
Hole No. TH-1-96 Sheet 1 of 1 Laboratory Summary .. ,, Washington State 

Department of Transportation 

Project N.E.Stillwater Hill Road and Fay Road 1/S 
Depth Depth 

Sample No. uses Color Description MC% LL PL Pl (ft) (m) 

• 0.0 0.00 D-1 GM SEE BORING LOG SILTY GRAVEL with SAND 4 NP NP NP 

III 2.5 0.76 D-2 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 2 NP NP NP 

.lo. 7.5 2.29 D-4 GW-GM SEE BORING LOG WELL GRADED GRAVEL with SILT and SAND 1 NP NP NP 

* 15.0 4.57 D-7 GW SEE BORING LOG WELL GRADED GRAVEL with SAND 1 NP NP NP 

X 17.5 5.33 D-8 CL SEE BORING LOG GRAVELLY LEAN CLAY with SAND 2 29 21 8 . 
US Sieve Opening In Inches I US Sieve Numbers I Hydrometer Analysis 

GRADATION FRACTIONS 3" 3/4" #4 #10 #40 #200 
100 - ~ 

r\ \\ ~ %Gravel %Sand %Fines Cc Cu 90 
91 i~, • 43.9 41.8 14.3 'I'--

80 

\\\ 
:----

III 55.2 38.7 6.1 2.7 43.4 .... ----
-------= ·- Ir--....___ 

70 
51.0 42.8 6.2 2.3 34.8 

... 
'r---.lo. .c 

"! ----
Ol I\~!". -~ 

60 r---.. 

* 67.6 30.2 2.2 2.2 15.2 3: \ 'I\ I'\ ------>- I\ ~ .___ [l'.) 
~ 

X 22.7 21.1 56.2 Q) 50 
\ ~ "' C 

~ u::: \ ... f\, \ 

"" C 40 Q) '\ "-; ' GRADATION VALUES () 

~i 
cii I\ ' c.. " 30 

"" ~ fl"'-. 
060 050 D30 020 010 ~ ~,, 

20 
j'"---..__ 

• 5.61 2.74 0.55 0.17 ~ ""~ 
f:I ----
~ 

10 -r----__ 

III 6.96 5.41 1.74 0.68 0.16 ' ~~ r---i--

-
... 6.70 4.90 1.74 0.75 0.19 

0 
5 4 3 2 10 B 5 4 3 2 1 B 5 4 3 2 0.1 B 5 4 3 2 0.018 5 4 3 2 0.001 

10.47 7.86 4.00 1.94 0.69 
Grain Size In Millimeter 

* Sand 

I X 0.17 Gravel 
Medium 

Silt and Clay 
Coarse Fine 
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LOG OF TEST BORING e ~ Washington State 

"'' Department of Transportation 
HOLE No. TH-2-96 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

M.P. 9.63 S.R. 203 

Station 3+270 Offset 12 m Rt c.s. 1750 

Equipment Dietrich D-25 Casing HQ & BX Advancer Ground El 91.9 (28.01 m) 

Method of Boring Wash Boring 

Start Date June 25, 1996 Completion Date June 25, 1996 Sheet 1 of 2 

(I) 

ci ~ §: I Standard C. 
ci SPT >, z 2 Penetration I- a, z .n .l!l ;:: 

.c ~ e Blows/6" a, "' Description of Material ,::, 
C. C. 2 "' a, a, a. ...J C 
a, .; c.. Blows/ft (N) E E ::, I- ::, 

Cl :::;; "' "' I- e 
en en - C'.l 

10 20 30 40 

i~o~ 
I I I I 

1 ft.=0.3048 m. 
[) C)' 
0 0 0 

?o? I I I · I 
[) C)' 

I I I 
GW, M.C.=1% 0 0 0 8 D-1 GS 

?o? 8 MC Well graded GRAVEL with sand, subround, medium 

[) C)' 

I I I I 

2 dense, brown, wet. 
-1 0 0 0 (10) Recovered and retained 0.5 ft. -

?o? 
I I I I 

) C)' 

-:--:-:- . 
5-

I 
•• 

I I ~ Silty SAND with gravel and wood (root), subround, f-
6 D-2 
8 medium dense, brown, moist. 

I I I 
12 Recovered and retained 0.3 ft. 

-2 
(20) • -

I I I I 

I • I I 7 H D-3 GS SW-SM, M.C.=5% 
9 MC Well graded SAND with silt and gravel, subround, 

I I I 
12 

H 
medium dense, brown, wet. 

(21) Recovered and retained 1.0 ft. 

10- -3 tf~~ 
I 

~ 
I I 

-
0 ' ~ GW-GM, M.C.=1 % -

) ,::) 
8 D-4 GS 

0 <I> 

I I I I 

9 MC Well graded GRAVEL with silt and sand, angular to 

?( <D 10 

• 
rounded, medium dense, gray, wet. 

' (19) Recovered and retained 0.9 ft. 
) \ ::) ' 

I I I 
o, <I> 
0 <D 
0 ' 

I ·1 l ) \ ::) ' 0 -4 o, d> 7 H D-5 Well graded GRAVEL with silt and sand, angular to -
0 (D rounded, medium dense, gray, wet. 
0 ' 

I I I I 

10 
) ,::) 10 

H 
Recovered and retained 0.8 ft. 

o, (~ (20) 
0 CD 

I 1.~ I I 15- ~ }' 9 ' D-6 . GS GW, M.C.=1% 
0 0 0 

[) C) < 

I I I I 
10 MC Well graded GRAVEL with sand and cobbles, angular to 

0 0 0 13 
~ 

rounded, medium dense, gray, wet. 
f-5 ?o? 

I I I 

(23) Recovered and retained 0.5 ft. -

[) C) ' 
0 0 0 

?o? 
I .1 I I b C)' 8 ' D-7 Well graded GRAVEL with sand and cobbles, angular to 

0 0 0 

I I I 
rounded, medium dense, gray, wet. ?o? 8 

10 
~ [) C) ' 

I \ I I 
(18) 

-6 Z 0 Z -
20 

c 
a, 
E 
2 
1n 
E 



LOG OF TEST BORING e ~ Washington State · 
~,, Department of Transportation 

HOLE No. TH-2-96 
Sheet __ 2_ of __ 2_ . 

PROJECT N.E.Stillwater Hill Road and Fay Road 1/S Job No. OL-2263 

(]) 

ci co 
I Standard C. C: g 

~ 
SPT >, z ci .; (]) 

I- z rJ> ;: 
.c ~ e Penetration Blows/6" (]) 

(]) .0 en Description of Mateiial "O E 
Q. a. (]) . "' 2 Q) 

Blows/ft a. .0 ...J Q) C: 
Q) Q) Cl. (N) E E ::, I- ::, en 
0 ::;;; "' I- e E "' (J) ~ (!) (J) 

10. 20 30 40 
IV \U ·12 I D-8 GS GW-GM, M.C.=3% 

0 ' 
I I I I p ,I:) 10 MC Well graded GRAVEL with silt and sand, angular to 

0 <t> 12 rounded, medium dense, gray, wet. 
0 <D 

I I I I 
(22) Recovered and retained 1.0 ft. 

0 ' D ,D 
C> (I> 

I I I 
0 CD 

>-7 
0 ' -

D ,p 

I I I I 
0, ,t> 

?, <D 
' 

D ' D< 
I ) I I o, ,t> 

25- 0 <D 
I Well graded GRAVEL with silt and sand, angular to 

f-
0 ' 

I I I 
9 D-9 

D ';) 9 rounded, medium dense, gray, wet. 
0 <t> ' 9 Recovered and retained 1.0 ft. 
0 <D 

I I I I 
f-8 (18) 

-
0 ' Do 
0 

cD 
I I I I 

0 
o I ( 

D ,b 

I I I 
o, (~ 

?1 CD 
' >c-c ,r-;-, 

I I I I 
.. 

f-9 .. -
.. 

I I I I 
>;j~ 30- .. I D-10 

Silty SAND with gravel, subangular, very dense, gray, -
.. ... 44 .. ... 

50/3 wet. .. 

I I I I 
{50/3") Recovered and retained 0.8 ft. 

... 

I I I I ... 
f-10 

I I 

-... 

I I 
... .. ... .. ... ... ... 

I I I I 
... 

.. 

... 

I I I I 
>;j 35-

• 30/50/6 I SM, M.C.=10% 
f-

.. ... D-11 GS .. 
Silty SAND with gravel subangular, very dense, gray, wet. ... {50/6"} MC .. 

I I I I 
Recovered and retained 0.8 ft . 

f-11 ... -

.. .. 
I I I I .. .. 

.. 

I I I I 
.. 

... ... 

.. 
I I I I , 

1 
.. ... 

f-12 .. .. -..... ..... 

I I I I 
Silty SAND with gravel, subangular, very dense, gray, ..... 

40-
.. ... 

. >~ • 50/4" 
f-.. ... l'T wet. .. .. D-12 .. ... 

I I I I 
(50/4"} ,Recovered and retained 1.0 ft. r 

End of test hole boring at 40.4 ft (12.3 m) below ground 

I I I I 
elevation. 

Water table elevation not determined. 

f-13 
I I I I 

-

This is a summary Log of Test Boring. Soil/Rock 

I I I I 
descriptions are derived from visual field identifications 
and laboratory test data. 

~ 45 
I I I I 



_.... Washington State 
YA, Department of Transportation 

TEST PIT LOG 

LOCATION 

Station 3+315 

PROJECT NAME 

OFFSET TEST PIT NUMBER 

TP-1 

N.E. Stillwater Hill Road and Fay Road Intersection 
PROJECT NUMBER 

OL-2263 

EQUIPMENT 

ELEV 
-
DEPTH 

1-
1-

0 m ,_ 

Im._ 

DATE STARTED· DATE COMPLETED 

DESCRIPTION 

6 m -1 
...- I 

Poorly graded SAND with gravel, cobbles 
and boulders. Roots in top 0.6 m of pit. 
Minor seepage while excavating. 

Boulders 

Well graded GRAVEL with sand and cobbles. 



Left Side Right Side 

TP-1: March 11, 1998 - 1 day after excavation 
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