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1. INTRODUCTION

1.1. "~ GENERAL

This report presents the results of our geotechnical investigation for the SR-500, E-NS Ramp
Over NE Ramp and NE 112" Avenue/NE Gher Road Overcrossing. This project will include a
new alignment for the E-NS Ramp Over NE Ramp and modifications to the existing SR500
alignment including walls, new collector distributor lanes, and a new grade separation for the NE
112™ Avenue/NE Gher Road Overcrossing. A vicinity map illustrating the location of the project
is presented in Figure 1. This report provides information and recommendations for bridge
foundations. Recommendations for retaining walls based on available wall site data will be
addressed in a separate report. When the PS&E is completed for this project, our office will
provide the Summary of Geotechnical Conditions for inclusion in the Special Provisions,
Appendix B.

The analyses, conclusions, and recommendations provided in this report are based on the project
description, and site conditions existing at the time of the field explorations. The exploratory
borings are assumed to be representative of the subsurface conditions throughout the project area.
If during construction, subsurface conditions differ from those described in the explorations, we
should be advised immediately so that we may reevaluate our recommendations and provide
assistance. '

1.2. PROJECT DESCRIPTION

The portion of this project discussed in this report includes two bridges. The details of the two
bridges are presented below.

1.2.1 E-NS Ramp Bridge

The E-NS ramp bridge crosses over the NE ramp and consists of three spans with the abutment
walls at the end.  The heights of the NE and SW approach embankments are approximately
10.1 m (33 ft) and 5.8 m (19 ft). The embankment fill slope is proposed to be 2H: 1V. Plan
and profile of this bridge are presented in Figures 2 and 3.

1.2.2 Gher Road Over Crossing Bridge

The Gher Road Over Crossing Bridge consists of three spans and supported by columns at the end.
The heights of the NE and SW approach embankments are approximately 7.3 m (24 ft) and 6.8 m
(22.5 ft).  The embankment fill slope is proposed to be 3H: 1V. Plan and profile of this bridge
are presented in Figures 4 and 5.



- 2. FIELD INVESTIGATION AND TESTING

2.1. ' FIELD EXPLORATION

The field exploration program for the project consisted of Standard Penetration Test (SPT)
"borings. The information obtained during the field exploration was used in conjunction with
existing information obtained from the previous studies to characterize the subsurface conditions
throughout the project area. The logs of the test borings in Appendix D of this report should be
included in the contract documents.

Standard Penetration Tests (SPT), in general, were performed at 1.5 m (5 ft) intervals in the test
borings. Disturbed soil samples from the SPT were visually classified in the field then submitted
to the OSC Materials Laboratory for more detailed classification and testing.” Fine grained
material with less than 30 blows/0.3 m, as determined from the SPT, was sampled using a
Washington Undisturbed Sampler. Undisturbed samples were also submitted to the OSC
Materials Laboratory for testing.

The borings completed for this study utilized wet rotary methods with safety hammers for the
SPT tests. Older log SPT values were likely obtained using cat-head operated hammers,
however, the drilling method is not known. SPT values reported on the logs and profiles are the
actual field measured SPT values. They have not been corrected for energy, silt content, rod
weight and flexure, or overburden pressures. :

The locations of the borings are shown in both plan and profile views of each structure on the
plan and profile sheets. The sheets are presented in Figures 2 through 5.

2.2. LABORATORY TESTING

Laboratory testing was performed on selected samples from the field exploration program. The
samples are grouped into two categories, disturbed and undisturbed. Disturbed samples are
those that were obtained during the Standard Penetration Test while undisturbed samples are
those samples that were obtained using the WSDOT sampler.

All disturbed soil samples were visually examined and then grouped together based on particle
size distribution, consistency, and color. Once groups of samples were established that had
similar characteristics, a minimum of one sample per group was tested. The testing consisted of
performing particle size analyses, determining the liquid limit if applicable, and determining the
plastic limit and plasticity index if applicable. The tests were done in accordance with AASHTO
T-88, T-89, and T-90 guide specifications respectively. After the testing was complete, the
samples were classified using the Unified Soil Classification System (USCS). The laboratory test
results are presented in Appendix E.

3. GEOLOGIC SETTING AND SUBSURFACE CONDITIONS

Subsurface conditions in the project area were explored by a field exploration program consisting
of rotary drilled test borings and classified through a laboratory testing program. Appendix D,
provides all test hole data obtained in the field exploration program. Appendix E, prov1des all
data obtained in the laboratory testing program. :



3.1. GEOLOGY

The project site is located west of the Cascade Range on a flat lying terrace composed of sand
and gravel. These deposits are the result of the glacial outburst floods of Glacial Lake Missoula
that occurred during the Pleistocene period 10,000 to 2 million years ago. This glacial lake
breached an ice dam in the Idaho-Montana area, ultimately undermining the dam completely and
thus allowing the 2000 cubic kilometer lake to drain rapidly. The water flowed through the
present sites of Pend Oreille and Couer D’ Alene Lakes and the Rathdrum Prairie-Spokane Valley
area.  The floodwaters cut across the Columbia Plateau through the Pasco and Umatilla Basins,
down the Columbia River Gorge and eventually into the Pacific Ocean. These floodwaters began
to slow down once they exited the Columbia River Gorge near the area of the project site,
depositing the sand and gravel sized particles observed at the site.

Since the post-glacial flooding, low lying depressions in the vicinity of the site have ponded
water and become filled with shallow deposits of silt and organic silt. Some of these deposits
have been modified by human activity, including a substantial amount of over excavation and
replacement beneath portions of SR 500 west of the project site. '

3.2. TECTONIC SETTING AND SEISMICITY

The tectonic structure and stresses in Western Washington are mostly associated with the
subduction of the Juan de Fuca Plate under the North American Plate. Under the framework of
the subduction zone, the region can be divided into three tectonic provinces: (1).the Juan de Fuca
Plate, (2) the continental forearc on the western edge of the North American Plate, and (3) the
landward continental volcanic arc. Regional faulting and structural trends are greatly
complicated by the glacial and non-glacial soil deposits masking the bedrock.

Within this tectonic environment three potential seismic sources can be identified. Interplate and
intraplate seismic activity associated directly with the subduction of the Juan de Fuca under the
North American Plate, and seismic activity associated with the volcanic arc and shallow crustal
earthquakes. '

Interface, or subduction zone, earthquakes take place at the boundary of the Juan de Fuca and the
North American Plates. Although a subduction zone earthquake has not been recorded off the
coast of Washington or Oregon during historic time, geologic evidence suggest that they may
occur. The last great earthquake to occur on the interface zone appears to have occurred around
1700. Studies of recurrence suggest that the average recurrence interval is about 450 years with
about 90 percent confidence interval of about 200 years. A magnitude M8 to M9 earthquake is
believed possible along subduction zone. '

Intraslab earthquakes take place within the subducting Juan de Fuca Plate at depths between 40
to 60 km. These earthquakes occur inland from the interface earthquakes. Intraslab earthquakes
‘have occurred north of the site in the Puget Sound region, with five historical earthquakes having
magnitudes greater than 6. The largest earthquakes include the 1949 magnitude 7.1 Olympia
earthquake and the 1965 magnitude 6.5 Seattle-Tacoma earthquake. The recurrence interval for
intraslab earthquakes is highly uncertain.

The third major type of earthquake is the crustal earthquake, which occurs in the North American
Plate, typically at depths between 10 and 20 km. Several earthquakes, between M4.0 and M5+,



have occurred in the Cascade Range over the past 150 years. The maximum expected magnitude
for crustal earthquake varies throughout the state and depends on the thickness of the crust, the
length and rate at which seismic strain accumulates on faults.

3.3. SEISMIC HAZARDS

3.3.1 Design Earthquake Parameters

The seismic design of the bridges can be accomplished using AASHTO Standard Specifications
for Highways and Bridges (1996). The seismic design provisions are based upon a design
earthquake having a 10-percent probability of exceedance in a 50-year interval. The project site
is located in a seismically active area associated with the interaction of the Juan de Fuca and
North American crustal plates and corresponds to an acceleration coefficient of 0.15g based on
the seismic acceleration map in the WSDOT Bridge Design Manual. Recent seismological
discoveries of additional seismic hazards in Washington State have initiated some changes to
WSDOT design for earthquake loads. According to WSDOT policy, all bridges west of the
Cascade Range will be designed for a minimum peak ground acceleration coefficient of 0.20g.
This acceleration coefficient supersedes the recommended coefficient by the WSDOT Bridge
Design Manual and was used in design. The design response spectra presented in AASHTO
guide specifications for seismic design of highway bridges are considered appropriate. The
effects of site conditions on the bridge response can be approximated by using a site coefficient
“S” equal to 1.2 corresponding to a Type II soil profile as presented in AASHTO’s Standard
Specifications for Highway Bridges. :

3.3.2. Liquefaction Potential

Liquefaction of saturated sands occurs when the sands are subject to cyclic loading. The cyclic
loading causes the water pressure to increase in the sand reducing the intergranular stresses. As
the intergranular stresses are reduced, the shearing resistance of the sand decreases. If pore
pressures develop to the point where the effective stresses acting between the grains become
zero, the soil will behave like a viscous fluid. Under this condition soil flow is possible. The
effect of liquefaction can range from reduced shear strength to viscous fluid behavior.

The liquefaction potential of saturated sands, non plastic silts and gravels is evaluated mainly on
soil gradation, relative density, and the depth of the deposit. The potential for liquefaction is
highest for loose, fine to medium grained sands and silty sands under saturated conditions.
Based on all the available information, it is our opinion that the upper 10 m (30 ft) of the on-site
soils at the NE 112" Avenue/NE Gher Road Overcrossing are susceptible to isolated zones of
liquefaction. Liquefaction is not anticipated at the E-NS Ramp Over NE Ramp location. The
attached P-y curve input parameters have been adjusted to account for soil shear strength
reduction as a result of liquefaction. In addition, we anticipate settlement of on-site soils to occur
after a seismic event as a result of the liquefaction. The settlement from liquefaction would
effect the stability and settlement of shallow foundations and cause downdrag loads on deep
foundations such as piles or drilled shafts. The anticipated down drag loads due to liquefaction,
on the drilled shaft foundations at the NE 112" Avenue/NE Gher Road Overcrossing bridge, are
provided in Table 7 of Section 4.3.2.1.



3.4. SITE SOIL CONDITIONS

The soil deposits encountered in the test borings, have been grouped into soil units for
geotechnical distinction. The soil units are grouped primarily on the basis of engineering
properties and classification, and in general, reflect depositional environments as well.
Subsurface profiles illustrating a summary of the subsurface data and the interpreted conditions
are provided for both the E-NS Ramp Over NE Ramp and the NE 1 12® Avenue/NE Gher Road
Overcrossing in Figures 3 and 5. Descriptions of the general pI'O_] ject soil units are provided on
the ﬁgures and are as follows:

3.4.1 E-NS Ramp

Unit 1 is a loose to dense gravel with silt and sand. Cobbles and boulders are present in this unit.
Unit 2 is a medium dense to dense silty sand with gravel.

Unit 3 is a dense to very dense gravel with silt and sand.

Unit 4 is a medium dense silty sand with gravel.

Unit 5 is a very dense silty gravel with sand.

3.4.2 Gher Road Over Crossing Bridge

Unit 1 is a loose to medium dense gravel with silt and sand. Occasional cobbles and boulders
and layers of loose non plastic silt may be encountered in the upper 1 to 2 m of the profile.

Unit 2 is a loose to very dense silty sand and sandy silt with occasional layers of low plasticity
clay. Portions of this unit with blow counts in excess of 50 blows per 0.3 m may consist of
moderately cemented silty sand.

Unit 3 is a medium dense to very dense silty gravel and poorly graded gravel with sand. This
unit consisted of occasional cobbles and boulders.

3.5. GROUND WATER

It is expected that ground water elevation fluctuations will occur at the site dependent upon
variation in seasonal precipitation and tidal fluctuations.

3.5.1 E-NS Ramp Bridge

Ground water was found at elevation 51.8 m in May 1999 and at 55.8 m in March of 2000 at this
bridge location.

3.5.2 Gher Road Over Crossing Bridge

Ground water varied between elevations 48.4 m and 60.7 m during the period of August 1998
and March 1999 at this bridge location.



4. GEOTECHNICAL RECOMMENDATIONS

4.1. EMBANKMENT DESIGN RECOMMENDATIONS

The approach embankments at both bridge locations will require the addition of new fill. Select
or Gravel Borrow material with Method C compaction should be used for approach
embankments. Select borrow or common borrow with Method B compaction should be used for
embankment construction outside of the Bridge Approach Embankments limits.

Select and Common Borrow are more sensitive to moisture than Gravel Borrow and may be
difficult to work with during wet seasons.

4.1.1 E-NS Ramp Approach Embankment

The proposed approach embankment heights at Pier 1 and Pier 4 are 6.8 m (22.5 ft) and 10.1 m
(33.4 ft) respectively. The proposed side slope at 2H: 1V will be stable under static and seismic
conditions. We anticipate approximately 50 mm and 70 mm of settlements at Pier 1 and Pier 4
respectively. We believe that these settlements will occur as the load is applied. Post
construction settlement is expected to be negligible.

4.1.2 Gher Road . Over Crossing Bridge Approach Embankment

The proposed approach embankment heights at Pier 1 and Pier 4 are 6.3 m (20.8 ft) and 7.3 m
(24.1 ft) respectively. The proposed side slope at 3H: 1V will be stable under static and seismic
conditions. We anticipate approximately 150 mm of settlement due to embankment loading at
both piers. We believe that these settlements will occur as the load is applied. Post
construction settlement is expected to be negligible.

4.2. APPROACH SLABS

Considering the fill heights, we recommend using approach slabs at both bridges.

4.3. FOUNDATION DESIGN RECOMMENDATIONS

Soil conditions at both bridge sites are geotechnically viable for either shallow or deep
foundations. Liquefaction and constructability concerns exist at the NE 1 12" Avenue/NE Gher
Road Overcrossing site and were considered when choosing foundation types.

4.3.1. E-NS Ramp Bridge Foundation

Based on discussions with WSDOT Bridge and Structures, it is our understanding that spread
footings are the preferred foundation type at the E-NS Ramp Over NE Ramp site. Pile
foundations were not considered due to the difficult driving conditions. Shaft foundations were
eliminated due to cost considerations.

We recommend removing the compressible soils at the locations of piers 3 and 4 to elevations of
58.4 m (193 ft) and 57.0 m (188.3 ft) receptively, and replacing it with gravel borrow with
-Method C compaction. We expect a medium dense silty sand at the proposed elevations of the



over excavation at Piers 3 and 4. Over excavation details are presented in Figures 6 and 7. -
We recommend that the shallow footing be founded at or below minimum elevations presented
in Table 1 below. We expect that the bearing soils at the proposed foundation elevations at
Piers 1 and 2 will be medium dense Gravel with sand and silt. Appendix A provides the
bearing capacity graphs for shallow footing at all applicable design limit states.

BDM* BDM*
61.8 2041
BDM* BDM*
BDM* BDM*

Table 1 Minimum foundation elevations
* According to Bridge Design Manual minimum embedment requirements

At all piers, we believe that the settlement will occur as the loads are applied. At the service
limit state, the differential settlement between the abutment piers on spread footings could be as
much as 25 mm (1.0 inch). Post construction settlement is expected to be negligible.

Since the finished grade will be paved or protected stable slope at all pier locations, we
recommend that the passive resistance of the front fill be considered for all piers when the
stability of the foundation is being evaluated against sliding. The following soil properties
should be used to estimate the active and passive pressures of the foundations.

nit weig
Friction Angle 36
Active Pressure Coefficient 0.26
Passive Pressure Coefficient 3.9
Coefficient of sliding 0.73

Table 2: Soil parameters for lateral earth pressure and resistance

4.3.1.1 Resistance Factors for spread footing design_

The recommended resistance factors for applicable limit states for spread footing design are
presented in Table 3 below.

: R T AT . |Passive’
Strength 0.5
Service N/A
Extreme Event 1 1 1

Table 3: Resistance factors for spread footing design



4.3.1.2 Vertical soil spring constants for spread footing design

We recommend that equivalent spring constants for the spread footing foundation be determined
by the method outlined in section 7.2.4 of FHWA Report No. FHWA-IP-87-6 entitled: Seismic
Design and Retrofit Manual for Highway Bridges.

Based on the results of our analysis, we have developed a range of shear modulus values for the
bearing soil unit under seismic load. The most critical spring constant for the pier support
depends on the rigidity of the superstructure. This is determined by the structural engineer.
Table 4 presents a range of shear modulus values in the applicable strain range so that you may
decide which is more critical, a weak or stiff spring.

88 30 03

1

2 88 30 0.3
3 80 ' 27 0.3
4 80 27 0.3

Table 4: Soil parameters for vertical spring constants

4.»3.2 Gher Road Over Crossing Bridge

Based on discussions with WSDOT Bridge and Structures, drilled shafts are the preferred
foundation type at the NE 1 12" Avenue/NE Gher Road Overcrossing site. This option was
chosen primarily due to liquefaction concerns associated with the use of spread footings and
constructability issues with using driven piles. Two different diameter shafts are recommended
foruse. A 1.5 m (5 ft) diameter shaft should be used for abutment pier foundations and a 2.43
m (8 ft) diameter shaft should be used for interior pier foundations. Test borings indicate that
the soils condition at this bridge location is variable and consists of isolated zones of liquefiable
soils. Test borings near the intermediate pier locations did not indicate the presence of a
liquefiable soil layer. However, the test borings near the abutment pier locations indicated the
presence of liquefiable layers. Due to the presence of a liquefiable and loose soil layers at the
abutment pier locations, we recommend that shafts be founded at or below the minimum tip
elevations presented in Table 5. :

Table 5 Minimum Tip Elevations

10



4.3.2.1

The ultimate compressive shaft capacity at each design limit state is a combination of both skin
friction and end bearing which are presented on graphs for each pier in Appendix B. The uplift
capacity under strength and extreme event loading should be estimated from the skin friction
curve multiplied by the appropriate resistance factor. We do not expect the shafts to carry any
uplift loads under the service limit state. The resistance factor values for axial loading at each
limit state are presented in Table 6.

Axial Loading

Limit. State Skin Friction, Qs | End Bearing, Qb | Uplift, Qup
Strength 0.65 0.5 0.55
Service 1 1 N/A

Extreme Event 1 1 0.75

Table 6 Resistance Factors for axial capacities

We recommend that the approach embankments be built before installing the shafts to eliminate
the down drag forces due to settlement of the fill and subsurface. Therefore, we do not
anticipate a down drag or skin friction loss under strength or service limit states: Due to the
presence of a liquefiable layer at the end pier locations, down drag forces and skin friction losses
due to the liquefiable layers should be accounted for when designing this structure for Extreme
Event I loading conditions. Since the intermediate piers will be outside of the approach fills,
we expect that the settlement and downdrag caused by localized liquefaction will be negligible.
Table 7 presents the values of skin friction loss and down drag forces for corresponding piers.
Table 8 presents the reduction factor for the group effects on the axial capacities of shafts at all
applicable limit states.

Pler#] o1 o DUe o Liqueraction= - - 7 - >~ -
o= = .| ‘Down.Drag:(MN)-|~Skin-Friction:loss-(MN)"
1 5.5 55
2 - -
3 - R
4 4.0 5.0

Table 7 Down Drag and Skin Friction Loss Values

snter-Center.Spacing

~+~Reduction‘Factor+

3b

0.67

8b

1

Table 8 Group reduction factors for axial loading

Due to a presence of potential caving at varying depths at each pier location, we recommend
using temporary casing for the full depth of shaft installation. Shafts that are specified with
temporary casing must have the casing removed or pulled out prior to initial setup of the concrete
in order to obtain the capacity shown in the charts. If the casing has to be left permanently for

11



other reasons, please contact the Geotechnical Branch to revise the capacity charts for drilled
shafts.

4.3.2.2 Lateral Loading

For shaft design under lateral load, we recommend using P-y iterative methods. P-y curve input
parameters for computer programs LPILE or COM624 are included in Appendix C. We
recommend using the reduced soil strength parameters to account for the group effects as
described in the Bridge Design Manual, section 9.9.7.F. The following group reduction factors
presented in Table 9 should be used.

“%V”Efﬁmen“éy”‘“Red factor

ww% dvwteds prafieos JEffic] o

. t rowW groups : for. single.row. groupw %
r smg]e row groups loaded’ * for. loadmg longntudmal”’ ;
transverse to.the. bndgeiz i 5 0. the brldge .

0.40 0.60

3b 0.50 0.80

4b 0.65 0.90

5b 0.80 : 1.00

6b 0.90 1.00

8b : 1.00 1.00

Table 9 Group reduction factors for lateral loading

5. CONSTRUCTION CONSIDERATIONS

5.1 E-NS RAMP BRIDGE

Shoring or temporary slopes will be necessary during the construction of all spread footings.
Sheet pile shoring systems may not be feasible due to the presence of cobbles and boulders.

We expect to find medium dense to dense silty sand at the recommended elevation of the over
excavation. The water table elevation changes with seasonal variation. The maximum elevation
of the water table during the test boring drilling indicates that dewatering may not be necessary
during over excavation. However, dewatering may be necessary if the construction is done in
wet seasons.

5.2 GHER RoAD OVER CROSSING BRIDGE

Temporary casing will be required for shaft construction. Due to the presence of cobbles and
boulders and cemented soils, casing installation will be difficult. The relative density of the soil
changes with depth at all pier locations and may influence the drilling process and casing
installation. This report should be provided to the contractors for their information.

All shaft construction should be expected to be constructed by wet methods. The positive head
requirement above the bottom of the casing for drilling slurries should be strictly enforced.
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Nondestructive testing of the shafts using Cross Sonic Logging (CSL) should be performed to
full depth on every shaft. Installation of the CSL hardware (logging tubes) should occur during
shaft construction. After shaft construction and acceptable cure time, CSL testing of each shaft
should be performed in a timely matter and the results interpreted by a geotechnical engineer
from the WSDOT Geotechnical Branch. Detection of significant structural flaws within the
shaft could result in the need for shaft repair, replacement or the addition of more shafts at the
foundation contractor’s expense.

6. CLOSURE

The analyses, conclusions and recommendations presented in this report were prepared in

" accordance with generally accepted professional engineering principles and practice in this area
at the time this report was prepared. These analyses, conclusions and recommendations are
based upon the site conditions as they existed during our site exploration, and further assume that
the exploratory borings are representative of the site conditions along the bridge alignment. If
during construction, subsurface conditions differ from those described in this report and
presented in the boring logs, we should be advised so that we can re-evaluate our
recommendations.

If you have any questions or require additional information, please feel free to call M.
Bahiradhan at (360) 709-5459 or Bryan Dias at (360) 709-5458.

13
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APPENDIX-A

SPREAD FOOTING CAPACITY GRAPHS




- Ultimate Bearing Capacity -vs- EffectlveFoundatlon Width
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Figure A-1: Bearing Capacity for strength aﬁd Extreme Limit States-Abutments Interior Piers



Ultimate Bearmg Capacity -vs- EffectlveFoundatlon Width

For Service Design
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Figure A-2: Bearing Capacity for Service Limit State- Pier 1



Ultimate Bearing Capacity -vs- Effective Foundation Width
For Service Design _
Ultimate Capacity for 25 mm (1 in) of Settlement
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Figure A-3: Bearing Capacity for Service Limit State- Pier 2



Ultimate Bearing Capaclty -vs- Effective Foundation Wldth
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Ultimate Bearing Capacity -vs- Effective Foundation Width
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APPENDIX-B

AXIAL CAPACITY CHARTS FOR DRILLED SHAFTS
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APPENDIX-C

P-y CURVE SOIL PARAMETERS FOR DRILLED SHAFTS




' P-y CURVE SOIL DATA

SR-500, 112th Street/Gher Road Interchange
Pier 1 ' Ground Surface Elevation (ft): 203 fi

Boring: H-2-98

: ) _ STATIC ANALYSIS
Seil Bottom of - Soil Type Soil Profile Effective Saturated Axial | Friction
Layer Layer ' Type Unit Weight Undrained Strain | Angle Modulus of
Eleavtion (KSOIL) of Soil Strength, Su €50 s Subgrade Reaction
; | i e 1Y [ Bat o b %mm"_"
1 59.9 198 SAND
2 56.6 187 SAND
3 35.7 184 SAND
4 52.1 172 CLAY
5 43.9 145 SAND
. DYNAMIC ANALYSIS
Soil Bottom of Soil Type Soil Profile Effective Saturated Axial | Friction
Layer Layer Type ~ Unit Weight Undrained Strain| Angle Modulus of
Eleavtion (KSOIL) ' of Soil : Strength, Su €S0 o Subgrade Reaction
198 SAND 110
187 SAND 4 9.1 0.03 58 | - - - - 35 21.7 80
184 CLAY 1 75 | 003 | 48 [150] 21 300 | 0.020 - - -
172 | CLAY 1 83 | 003 | 53 |250([35] 500 | 0.010 - - -
145 SAND 4 10.7 0.04 68 - - - - 40 37.9 140

Figure C-1: P-y Parameters for Pier 1



P-y CURVE SOIL DATA

SR-500, 112th Street/Gher Road Interchange

Pier 2 Ground Surface Elevation (ft): 205 f
Boring: H-21-98
STATIC & DYNAMIC ANALYSIS
Seil Bottom of " Soil Type Soil Profile Effective Saturated Axial | Friction
Layer Layer Type Unit Weight Undrained Strain | Angle Modulus of
Eleavtion (KSOIL) of Soil Strength, Su €50 ) Subgrade Reaction

1 4 . 115 - |- - 110
2 4 9.1 0.03 58 -] - - - 35 21.7 80
3 53.3 176 | STIFF CLAY 2 7.5 0.03 48 |50.0| 6.9 | 1000 | 0.005 - - -
4 51.5 170 SAND 4 107 | 0.04 68 - - - - 42 43.4 160
5 49.0 162 SAND 4 8.3 0.03 53 -] - - - 33 16.3 60
6 375 124 SAND 4 10.7 | 0.04 68 - | - - - 38 29.8 110

Figure C-2: P-y curve Parameters for Pier 2




" P-y CURVE SOIL DATA

SR-500, 112th Street/Gher Road Interchange
Pier 3 . Ground Surface Elevation (ft): 204 ft
Boring:. H-22-98

: STATIC & DYNAMIC ANALYSIS
Soil Bottom of Seil Type Soil Profile Effective Saturated Axial | Friction

Layer Layer Type Unit Weight Undrained Strain | Angle Mbdulus of
Eleavtion (KSOIL) of Soil Strength, Su £50 o Subgrade Reaction

2 4 -

3 54.5 180 | STIFF CLAY 2 50.0 | 6.9 [ 1000 | 0.007 - - -

4 33.6 177 | STIFF CLAY 2 . 150.0 | 20.8| 3000 | 0.005 - - -

6 372 123 SAND 4 107 | 004 | 68 - - - - 40 379 140

Figure C-3: P-y Curve Parameters for Pier 3



P-y CURVE SOIL DATA

SR-500, 112th Street/Gher Road Interchange

Pier 4 Ground Surface Elevation (ft): 203 ft
: Boring: H-4-98
STATIC ANALYSIS
Soil Bottom of Soil Type Soil Profile Effective Saturated Axial | Friction
Layer Layer Type Unit Weight Undrained Strain | Angle Modulus of
Eleavtion (KSOIL) of Soil Strength, Su €50 o Subgrade Reaction
T T A T L gl T i IR
BRI BS R o
SAND . 4 . .
SAND 4 91 | 0.03 | 58 - | - - - 35 21.7 80
SAND 4 15 0.03 48 - - - - 33 16.3 60
SAND 4 91 | 0.03 | 58 - | - - - 39 35.2 130
DYNAMIC ANALYSIS
Soil Bottom of Seoil Type Soil Profile Effective Saturated Axial | Friction
Layer Layer Type Unit Weight Undrained Strain | Angle Modulus of
Eleavtion (KSOIL) of Soil Strength, Su €50 o Subgrade Reaction
1 59.9 198 SAND .
2 59.0 195 SAND 4 9.1 | 003 | 58 - | - - - 35 21.7 80
3 | 581 192 CLAY 1 75 | 003 | 48 [150] 21 300 | 0.020 - - -
4 35.7 184 SAND 4 91 | 003 | 58 -] - - - 36 25.7 95
5 52.7 174 SAND 4 7.5 0.03 48 - - - - 33 16.3 60
6 59.9 198 SAND 4 9.1 0.03 58 - - - - 39 352 130

Figure C-4: P-y Curve Parameters for Pier 4
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~

. ' LOG OF TEST BORING

4 " HOLENo. _H-1-98

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:28:15 A10

PROJECT __ SR 500 (112TH. ST.) AND GHER RD. I/C

N

Washington State
Department of Transportation .

Job No. OL-2529

S.R. 500

' Station 8+694.926 Offset

Equipment BK-81 AUTO HAMMER Casing

Method of Boring WET ROTARY

23.853m RIGHT C.s. 0633

Ground EI _ 202.8 (61.81 m)

Start Date _ July 17, 1998 Completion Date  July 22, 1998 Sheet 1 of 4
[ - [
= E ° Standard SPT S S § 3 g g
£ § % Penetration Biows/e" (2| 2 » § 3 Description of Material 5 S
3 b a Blows/ft ~n |E|E 3 ~ 3| B
= Sl o el & £
T4 3 D-1 GS GM MC =33%
5 MC Silty GRAVEL with sand. Rounded, loose,
i 5 very dark brown, moist, homogeneous.
(10
5 —
6 D2 Silty SAND with gravel
7 11 Medium dense, dark brown, wet, homogeneous.
- 1
N (22)
T 13 D3 Silty SAND with gravel
20 Dense, dark brown, wet, homogeneous.
. 19
(39)
102 _
9 D4 Silty SAND with gravel
7 8 Medium dense, dark brown, wet, homogeneous.
- 9 -
4 (17)
T—4 8 D-5 Gs | SM MC=22%
7 MC Silty SAND with gravel
i 6 Medium dense, brown, wet, homogeneous.
(13)
15— =
5 D6 GS SM MC = 29%
A 3 MC Silty SAND. Loose, brown, wet,
—5 3 homogeneous.
i ®)
T 4 D-7 GS CL MC=32% PI1=30
6 MC Lean CLAY with sand. Stiff, gray,
4 4 AL moist, homogeneous.
‘ 4
S (10)

20




U LOG OF TEST BORING % Washington State
N v ’ Department of Transportation
. & * HOLENo. _H-1-98

Sheet 2 of 4

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. l/iC JobNo. ©OL-2529
= 8 g ~ o) -
= g ° Standard SPT 5 zo o ® c:’
=t = Penetration Nl 2l a 8 - . 3 E
g 2 5 Blows6" | 2| & | ® & Description of Materiat ] 5
2 5 & Blows/ft Ny |EIES|T F 2| B
a s N 1§58 E e\ £
] a
10 20 30 40
7 - 4 D-8 Lean CLAY with sand. Hard, dark greenish i _{
Pt 8 gray, moist, stratified.
4 P 24 1.2' recovery. ¢
i — - (32) I ]
25— :::__ L
— |
#—a il -
1 ' 9 D-9 GS ML MC=37% - i ﬁ
27 MC Sandy SILT. Hard,
i 15 dark brown to dark yellowish brown, L
42 moist, homogeneous. lron oxide staining. _
—® 1.2 recovery. ‘1
30— |
10 —
5 D-10 Silty SAND . Medium i
[ dense, yellowish brown, moist, homogeneous.
4 8 1.0' recovery. L
L (13) J
35— —
11 r—
T 13 D-11 Silty SAND. Dense, yellowish brown, i
18 moist, homogeneous.
g 1 20 1.0' recovery. L
e —12 (38) —
§
S| 40— —
3
s 14 L
&
(3 T r
g .
2 " . 7]
< 2 D12 8/27/98 [~
8 28 .| Silty SAND. Very dense, dark brown,
a - 22 ) moist, homogeneous. L
3 L (50) | 0.8 recovery. {
al
wl 45




Washington State

| / ’ Department of Transportation

LOG OF TEST BORING

H-1-98

* HOLE No.

of
0L-2529

3

Sheet

Job No.
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-\ * HOLE No.

H-1-98

LOG OF TEST BORING

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/C

Sheet 4 of 4

A .
Washington State
"’ Department of Transportation

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:28:16 A10
1

JobNo. _ OL-2529
e | € Standard or |88 3 £ ¢
E £ @ Penetrati s = f, Z| o 2 2 E
] 2 5 enetration Bowss" |2/ 3 2| § B Description of Material 8| 5
o S =
3 o} o Blows/ft N) £ g £} = 3 @
= K = (] =
10 20, 30
L [
] [
I
| I I
—22 b 7
| |
| | | 2 D-18 Poorly graded silty sandy GRAVEL. Rounded to
16 angular, dense, brown, moist.
, , , lar, d b ist
iy | | | 22 1.0' recovery.
(38)
N
57 I B
3 lr B
T I
I N
s o N
| | l I SM MC =30%
1 I N 0 D19 | as | Silty SAND with gravel. Very
04 | | [ | 50/5" MC der:se, brown, moist, homogeneous. |
i i i I i —(50y 1.0' recovery.
(N
80— [ R —
= End of Test Hole Boring at 78.9 feet below ground
I
| | | | elevation.
o
I I : _
% Water table at 43.0 feet below ground elevation.
b0 .
4 ] | | | Bailed water to 36.2' below ground elevation.
A
Recharge test:
J I
[
: 0.0 minutes......36.2'
85— | | | | 5.0 minutes......36.4' —
L
26 10.0 minutes......36.5' N
[ 15.0 minutes......36.8"
) | | | | 20.0 minutes......37.0°
| | | | 25.0 minutes......37.1'
+ I | | | 30.0 minutes......37.2'
[ N
1 N
—27 [ -
] I
[
20— | | | | This is a summary log of Test Hole Boring. Soil/Rock B
| | | | descriptions are derived from visual field identifications
i | | | | and laboratory test data. .
[
—28 R 7
N
[
I
N
I
I I I I




SOIL 0L2529A.GPJ SOIL.GDT 10/23/00 3:28:45 P10

* HOLE No.

LOG OF TEST BORING

H-2-98

'PROJECT _ SR 500 (112TH. ST.) AND GHER RD. IIC

Washington State
Department of Transportation

N

Job No. _ OL-2529

S.R. 500

Station 8+697.362 Offset

Equipment BK-81/AUTO HAMMER Casing

Method of Boring WET ROTORY

24.173m LEFT

Cc.s. _0633

Ground EI  203.1 (61.91 m)

Start Date _ July 14, 1998

Completion Date

July 15, 1998 Sheet 1 of 3

Standard
Penetration
Blows/ft

SPT
Blows/6"
N)

Depth (ft)
Meters (m)
Profile
Sample Type
Sample No.
(Tube No.)

10 20 30 40

Lab
Tests

Description of Material

Groundwater

I
|
|
|
l
I
|

D1

12
(19)

D-2

o~ ~

—_
Py
N

~

D-3

~N o &

—~
=
]

Pbd bd bd pbd bd pd

10 D-5

10
(18)

D-6

NN &

>
£

D-7

I |
b
|
I
|
I
I
I
(.
L
.
|
m
Lo
|
I
|
[
|
b
|
[
|
I
I
|
|
L
|
|
|
|
|
|
|
I
I
|
I
|
[
L

NN
= |

GS
MC

GS
MC

GS
MC

Silty GRAVEL with sand

Fine grained, sub rounded to angular,
medium dense, dark brown, moist, homogeneous. L -
0.5' recovery

8/27/98 | ~_|
GM MC = 18%
Silty GRAVEL with sand
Fine grained, rounded to angular, medium
dense, dark brown, moist-wet, homogeneous. -
0.7’ recovery
Lost drilling fluid at 8'.

Silty GRAVEL with sand

Fine grained, rounded to angular, loose,
dark brown, moist-wet, homogeneous.
0.2' recovery

Silty GRAVEL with sand

Fine grained, rounded to angular, medium
dense, dark brown, moist-wet, homogeneous.
0.7’ recovery -

Silty' GRAVEL with sand
Fine grained, rounded to angular, medium -
dense, dark brown, moist-wet, homogeneous.
0.9' recovery

SM MC = 35%

Silty SAND. Very loose, brown,
moist, homogeneous.

1.0' recovery |

CL MC=31% PI=11
Lean CLAY with sand. Medium stiff, gray-green to

Instrument

T




- LOG OF TEST BORING A | crington Stste
. '7 Department of Transportation
. * HOLENo. _ H-2-98 ’ .

Sheet 2 of 3

PROJECT _SR500 (112TH. ST.) AND GHERRD.I/C Job No. _ OL-2529
= 8 s ~ 5|
€ £ ° Standa@ st |Z|2 3 3 .g E
£ & 5 Penetration Bowse" 2|2 o | R 3 Description of Material 8| &
8 5 o Blows/ft N g E S F 3 £
= Al » = 5 £
] 3 AL [ yellow brown, moist, stratified by color.
5 S8 1.5' recovery [
7 ML MC = 32% L
- Sandy SILT. :
1.5'recovery
1 Gravels present as indicated by drilling at 21.5". i
T ]
Return of drilling fluid at 24'.
7 4 D9 GS ML MC=55% Pl=15 i
L 4 MC Sandy SILT. Medium stiff,
25 3 AL yellow-brown, moist, stratified. ] -
) 1.3' recovery.
1 F
—L 6 D-10 Sandy SILT with gravel. -
9 15 Hard, yellow-brown, moist, stratified. —
soJ 28 1.3' recovery. |
(43) :
_F . . . |
o]
T L] . L ] -
. \
10 . L
o ¥e
b '
L . 5 D-11 Silty GRAVEL with sand. Very i
o Vo 50/5 dense, yellow-brown, moist, homogeneous.
35— AA (50/5") 0.7 recovery. |
L ] . L ]
11 P \ -
- . . L] |
3 1
. ol L
3 \
9 ]
° b | 0. 18 D12 Silty GRAVEL with sand. Fine [
o L \ 21 grained, sub rounded to angular,
“l 40— . 20 dense, brown, moist, homogeneous. . —
8 o e 1) 0.7' recovery.
% 1 » . A L
] 4.
3 1 A Loss of drilling fluid at 43.0". -
(7] .
ot in 13 1@, =
e k \ 12 D-13 GS GM MC =22%
& . 1 : Mc | Silty GRAVEL with sand. Fine
a . K] 15 grained, sub rounded to angular, ]
3 t (26) dense, brown, moist, homogeneous.
<] ( r o 1.0' recovery.
L a5




SOIL OL2529A.GPJ SOIL.GDT 10/23/00 3:28:46 P10

* HOLE No.

H-2-98

LOG OF TEST BORING

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/C

Sheet 3 of 3
Job No. _ OL-2529

A .
Washington State
'7’ Department of Transportation

—20

21

€ €|, Standard SPT "‘g’ g r . _"gf E
g 218 P";‘m" Bowse" (21 2 g | § ] Description of Material g 5
- ™ |El5E I
10 20 30 40 @
| I
14 | I -
I A
1 A
R
I A
[ I R
bbb
15 | | | | 12 D-14 Poorly graded silty sandy GRAVEL. Fine -
| | | | 23 grained, sub rounded to angular, dense, brown,
50— | | | | 13 molist, homogeneous. —
| | | | (38) 1.2' recovery.
) [ I I
N
7 I
—16 I 7
. L
bl
T { { l l 1 D15 | GS | SM MC=26%
14 MC Silty SAND with gravel. Fine grained, sub rounded to
55— l l ! I (23’2 ?ngular, dense, brown, moist, homogeneous. -
| | | | 6 .4' recovery.
v b 7]
| | | | End of Test Hole Boring at 55.5 feet below ground
i | | | | elevation.
L [ N
_ (I
| | ] | Water table at 6.3' below ground elevation.
[
e I N
o o B
| | | | This is a summary log of Test Hole Boring. Soil/Rock
L | | [ | descriptions are derived from visual field identifications
- | | | | and laboratory test d?ta.
T
T 1o I _
B R
i [
[
T [ N
A
65— Pl o
I
[
L
I
o
0
I
[ R I
[
I I

70




SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:45 A10

LOG OF TEST BORING

Washington State .
' ’ Department of Transportation

* HOLE No. __H-3-98 .
PROJECT _ SR 500 (112TH. ST.) AND GHER RD. liIC JobNo. _ OL-2529
S.R. 500
Station 8+825.338 -Offset  24.035m LEFT C.S. 0633
Equipment 'BK-81/AUTO HAMMER Casing Ground EI 2045 (62.33 m)
Method of Boring WET ROTORY
Start Date  July 9, 1998 Completion Date  July 14, 1998 Sheet 1 of
= : 8lg ~ . & -
e | €, Sunderd sT X235, I
' 8 5 Penetration Blows/6" [ 2| 3 3 T3 Description of Material ° E
2 £ T Blows/ft N E|E 3 l— 3| @
b. \
- [ &
[
J 3 v\
..
®
T > L
— 1 . —]
® 4 D1 Poorly graded GRAVEL with silt and sand.
] .‘ \ 6 Medium dense, dark brown, moist.
° 15 0.2' recovery.
5— ® (1) L
> |
[ &
] ® 8 D-2 GS GP-GM MC = 9%
2 .' \ 15 MC Poorly graded GRAVEL with silt and sand. —
J * 14 Dense, dark brown, moist.
® (29 0.7' recovery. ) ] v
. Cobbles present as indicated by drilling. o
1 Al Lost drilling fluid at 6.0°
® 7/14/98
. Rl . b3 Poorly graded GRAVEL with silt and sand.
[ < " Dense, dark brown, moist.
|5 { NN 25) 0.5' recovery. _
10— . Cobbles present as indicated by drilling. —
A Recovered drilling fluid at 8.5'.
4 L .-
L b | o 181 D-4 Poorly graded GRAVEL with sand.
3 - 9 Medium dense, dark brown, moist.
? an 0.5' recovery.
3 \
44 : | n
.‘ \ 7 D-5 Poorly graded GRAVEL with silt and sand.
7 * 6 Medium dense, dark brown, moist.
® 7 0.9' recovery.
15| SRR ] (13
x -
X - X
XL
) LIS 3 D-6 Sandy SILT. Loose, red brown,
—5 k7 X 4 moist, stratified. 7]
i « - x 4 0.9' recovery.
- C)
.OX.
4 X . X .
. X, ~
X, X
o Cx 5 D-7 GS | ML MC=29%
7 x 6 MC Sandy SILT. Loose, red brown,
L 6 * 8 moist, homogeneous. n
X - X

20




SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:45 A10

* HOLE No.

H-3-98

LOG OF TEST BORING

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/C

Sheet 2 of 4

Job No. __OL-2529

3 _
Washington State
'7’ Department of Transportation

—_— [V s = —
g€ | E | o Psw""a’d s1 |52 5], § 5
£ ® = 'enetration " o o - .
8 % E B Blows/ %;‘_ E‘ § © E Description of Material 'g %
a s N 1sl8E gl £
(14) 1.2' recovery.
47 —
2 D-8 GS CL MC=24% PI=22
] 3 MC Sandy lean CLAY. Medium stiff, dark olive gray,
L 3 AL moist, homogeneous.
25— 6) 1.4' recovery. L
1e i
7 D-9 Sandy lean CLAY with gravel. Very hard,
¥ 50/7 dark olive gray, wet, mottled and blocky.
9 (50) . 1.0' recovery. ]
30—
_._ 10 p—
4 D-10 GS GM MC =30%
] 8 MC Silty GRAVEL with sand. Medium dense, dark
r 12 yellowish brown, wet, blocky. Iron oxide stains.
35— (20) 1.5' recovery. -
-1 —
5 D-11 Silty GRAVEL with sand. Dense, dark
] 17 yellowish brown, wet, homogeneous.
—12 14 1.5' recovery. ]
40— (31 -
—13 —
6 D-12 GS SM MC =30%
1 5 MC Silty SAND. Medium dense, dark
7 yellowish brown, homogeneous.

45




LOG OF TEST BORING 2B \Washington State
'7’ Department of Transportation

Sheet 3 of 4

* HOLE No. _ H-3-98

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:46 A10

"PROJECT _ SR 500 (112TH. ST.) AND GHER RD. liIC Job No. _ OL-2529
- R Q . = -
€ E o Standard SPT S S § ﬂ _ ;§ £
£ 8|8 Penetration Bowsit" | 2| 8 2| § B Description of Material g| §
8 ] o Blows/ft o) £ E 3 [ a fg
= Sl o = [0} -
10 20 30 40
[ | | | (12) 1.0’ recovery.
14 I -
| I
i | T R |
_ ol ]
] . i
T T e
I 15 D-13 Silty SAND with gravel. Very
115 [ | | | 26 dense, dark yellowish brown, -
| | | | 50/2 moist, stratified.
50— | | | | ) 0.9 recovery. L
I L |
1 I N i
[ N
T I -
—16 I -
) I -
1 | | | | 25 MC Silty SAND with gravel.. Very Fo
| | | | 52 dense, dark yellowish brown,
| an moist, stratified. B
5 I : I { 0.9' recovery.
v [ 7
I
] lr -
- N ]
_ [ L
I
| | | ' 17 D-15 GS GW-GM MC = 24% ]
118 2 Mc | Well graded GRAVEL with silt and sand. -
| I | ! 22 Very dense, dark yellowish brown, . T
60— | | | (48) moist, homogeneous. B
| | | 0.9' recovery.
t I B
I
|l | " Lost drilling fluid at 61.5'.
[
] ' . L
| Well graded GRAVEL with silt and sand.
1 9 D-16 Fine grained, sub rounded to angular, |
| L
| 10 medium dense, moist, homogeneous.
| 8 0.2' recovery.
85— | (18) Water pressure increased several times while -
| | drilling. May be indication of fine
—20 | | grained layers. -
|
1 | -
Il
i | | L
: : 50 D-17 Silty GRAVEL with sand. Dense,
T2 16 yellow brown, moist, homogeneous. T
l | 13. . 1.2' recovery.




: LOG OF TEST BORING A \Washington State
77' Department of Transportation
* HOLE No. _ H-3-98

Sheet 4 of 4

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:46 A10

PROJECT SR 500 (112TH. ST.) AND GHERRD. I/C Job No. OL-2529
e | |, Standard SPT ig’ sg| -
£ 2 "_§ Penetration Blows/6" | & 2 g § 2 Description of Material b 5
2 g o Blows/ft ) % 5 E _|— 5 _E
10 20 30 40 @ ©
I ] e 1
i A L
[ I
] 1 I
—22 N m
| N I
I N
. I I Rea AP* D18 | 6s | GM MC=20% |
. | | | | 38 Mmc | Silty GRAVEL with sand. Very B
18 : dense, yellow brown, moist, homogeneous.
75 I I I I (56) 1.2' recovery. |
= [ R _
i [ i
[
T N S
[
I } } : >>¢ Silty GRAVEL witI\ sand. Dense,
—24 32 D-19 yellow brown, moist, homogeneous. —
. | | | | 54/6 . 0.7 recovery. i
1 {54)
80— [ N -
] : l I } End of Test Hole Boring at 79.5 feet below ground |
| | | | elevation.
1, o L _
I : I I ' Water table at 7.6' below ground elevation. I
[
T N L]
[
| | | | This i§ a summary qu of Test Hole Boring. So_iIIRo_ck
85— descriptions are derived from visual field identifications ~ —
—26 : I I I and laboratory test data. ]
| I N ]
o |
1 [ i
N
A N i
—27 I —
. I I
[
90— I —
I
. I N -
[ B
2 [ F ]
[
- [ .
B N -
i [ N L
. N
I I I I




< LOG OF TEST BORING = Washington State
. \ / Department of Transportation
. * HOLENo. _H-4-98 . 7’

PROJECT _ SR 500 (112TH. ST.) AND GHERRD. l/IC Job No. _ OL-2529
S.R. 500 -
Station 8+824.361 Offset _ 24.657m RIGHT C.S. _ 0633
Equipment  BK-81/AUTO HAMMER Casing Ground EI  203.2 (61.94 m)

Method of Boring AUGER

Start Date _ July 7, 1998 Completion Date Sheet 1 of 3
€ E ° Standard SPT i;’ g ’27 ” .g ';é;
£ £ 5 Penetration Bowss" ([ 8 @ B Description of Material é 5
® s o Blowsi/ft g2l 8~ ~ 5 &
Q 2 N ElsE | £
] 5}
1 20 30 40
X X 4 D-1 SILT with sand, gravel, and organics. Stiff,
x X 6 very dark brown, moist, homogeneous.
- x % 5 0.9' recovery. -
MR (1)
‘X
] X Cobbles present as indicated by drilling. i
x - x
— 1 —
] 9 D-2 Poorly graded GRAVEL with silt and sand. i
12 Fine grained, rounded to angular, Y
5 1 medium dense, dark grayish brown to very L X
23 dark brown, dry to moist, stratified. ’
0.5' recovery. )
7 Cobbles present as indicated by drilling. y
—2 9 D-3 Poorly graded GRAVEL with silt and sand. Y
. 10 Fine grained, rounded to angular, . KA
6 medium dense, dark grayish brown,
i (16) moist to wet, homogeneous. X,
- 0.7 recovery. e
Cobbles present as indicated by drilling. X
] 8 D4 Poorly graded GRAVEL with silt and sand. i
: 3 Fine grained, rounded to angular, X X
w03 2 loose, dark grayish brown, =K .
®) moist to wet, homogeneous. Y] [
0.2' recovery. . X
7 Cobbles present as indicated by drilling. 3 D
7 D-5 Gs | GP-GM MC =13% 7
. 11 mc |- Poorly graded GRAVEL with silt and sand. 3 Ay
18 Fine grained, rounded to angular, oN
(29) dense, dark grayish brown, wet, homogeneous. A
T4 1.2 recovery. - T X
° Cobbles present as indicated by drilling. .
& 1 &7 D6 Poorly graded GRAVEL with silt and sand. " .
E L 22 Fine grained, rounded to angular, X
§ 15— 17 dense, dark grayish brown, wet, homogeneous. . '.
Q (39) 1.2' recovery. (X
g _ l Cobbles present as indicated by drilling. K
(=3 — - 7
= —5 . | ] '.
2 12 D-7 Poorly graded GRAVEL with silt and sand. '.
?‘:i 7 8 } { Fine grained, rounded to angular, B °
7] 16 medium dense, dark grayish X
P ] (24) brown, wet, homogeneous. i
3 i 0.5' recovery. 1
& Cobbles present as indicated by drilling.
N
2 ] 8 D-8 gs | SM MC =33% PI = Non plastic i
3 - 4 }{ MC Silty SAND. Loose, reddish brown, _
(/7] .
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. LOG OF TEST BORING A \Weshington State
'7 Department of Transportation
* HOLE No. __H-4-98 ’

Sheet 3 of 3

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 2:05:06 P10

PROJECT _ SR 500 (112TH. ST.) AND GHERRD. I/C * JobNo. ©OL-2529
e | E| . Standard e (823 -
£ 5|8 P:’I‘:::/‘;’“ Bowss' |2 8 2| § g Description of Material g| 5
a e N [Eis g el £
»| D a
10 20 30 40
| | ] | (51) . 0.7' recovery.
114 I | _
N
) . I
I N B
I . I
[ I R
I
18 | | | | >>¢ 36 D-14 Silty SAND with gravel. Very dense, e
| | | | 40 dar'k gray brown, moist, homogeneous. X
50— | | | | (gz) 0.6' recovery. |
| I N B A
| ! l | End of Test Hole Boring at 50.5 feet below ground
_J { { { { elevation. |
—16 L -
| { { : { Water table at 38.5 feet below ground elevation. -
1 I -
N
. 5541 I | | | This is a summary log of Test Hole Boring. Soil/Rock I
| | | | descriptions are derived from visual field identifications
v | | | and laboratory test data. L
(I
i [ N |
- I i
_ N L
NN
MEEREE )
% o
- [ .
i [ i
[ N
1 R o
I S
i I i
Fr
t B .
[
65— [ —
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LOG OF TEST BORING

" HOLE No. _H-21-98

Washington State
Department of Transportation

N

JobNo, _OL-2529

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/IC

S.R. 500
Station 8+731.640 Offset  17.638m RIGHT CcS. 0633
Equipment Casing Ground EI  205.1 (62.51 m)

Method of Boring WET ROTARY

SOIL OL2529A.GPJ SOIL.GOT 10/23/00 9:33:28 A10

Start Date . September 22, 1998 Completion Date  September 24,1998  Sheet 1 of 4
e | £ Standard A Bl =
P " g Penetration ST 1P1S 2|2 8 - . s £
3 & 2 B Blows/6" | & B2 L] E Description of Material 2| 2
o | 2 e N 53 E el
10 20 30 40 @ ©
_1 B —
5 D-1 Gravelly ORGANIC SOIL with sand.
7 5 Medium stiff, dark brown, moist. F
3 0.7' recovery.
5—I ® -
4 Cobbles present as indicated by drilling -
. 2 ]
1 D2 | Well graded GRAVEL with silt and sand.
7 9 Medium dense, brown, moist, homogeneous. r
13 0.7 recovery.
103 @ —
1 Cobbles present as indicated by drilling. i
14 . _
10 D-3 Well graded GRAVEL with sand.
1 7 Medium dense, brown, moist. -
11 0.5' recovery.
15— (18) B
Cobbles present as indicated by drilling.
_5 —
6 D4 Well graded GRAVEL with sand.
7 16 Dense, brown, moist. 3
L 8 13 0.5' recovery.

20




SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:28 A10

* HOLE No. _ H-21-98

LOG OF TEST BORING

A .
Washington State

| / ’ Department of Transportation

Sheet 2 of 4
Job No. _ OL-2529

- PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/C

[ '3 . [
e | E |, Standard s B3, 5| =
£ g | B Penetration Bowse" (2|2 o | § B Description of Material g E
& % & Blows/ft gl gg|-F 5| £
3 2 . N (Els 2 2 2
nl9 5 £
10 20 30 40
Y4 (29)
D Y
- od P L
- Ol i
| D IO L
Oq P
O( q
7 o :u.: ]
3 D-5 SILT with sand. Stiff,
b : 4 brown-rusty brown, moist. -
| : 5 1.5' recovery. |
25— (9) -
T8 : -
: 7 D6 | Gs | SM MC=45%
7 : 28 MC Silty SAND. Very dense, greenish gray, -
o : 50/4 dry, homogeneous, no HCL reaction. _
| : (78) Weakly cemented. . |
30 : 1.2 recovery.
Foo [ -
50/5 x D-7 Silty SAND. Very dense, greenish gray,
T : (50) dry, homogeneous, no HCL reaction. r
- : 0.4’ recovery. .
35— L
11 =
3 D-8 GS SM MC=41%
. : 5 Mc | Silty SAND. Medium dense, -
—12 : 8 brown, moist, homogeneous. 1.5' recovery. . —
40— S (3 —
e [ -
7 U9
; c:)c < 10 D-9 Well graded GRAVEL with silt and sand.
7 Qq P 18 Dense, brown, moist, homogeneous. -
- ? Cc) 19 0.7' recovery. i
D

45
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SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:29 A10

* HOLE No.

H-21-98

LOG OF TEST BORING

Sheet 4 of 4
JobNo, _ OL-2529

A .
Washington State
'7’ Department of Transportation

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. I/C

@ . —_
g | El o Standard ser |S1281 S| &
g 2 | 5 Penetration Bowst6" | 2|2 2| § 3 Description of Material | §
@ B o Blows/ft N gle 8- 5 £
a s N 5 8E gl £
] (]
_ 0 20 30 40
U]
i = 4 [
[0 ¢
i oj é’ I
Oc b | | | | c13
Q d
] sdld b
2 oigqgl L .
‘o q | I | |
T D Py l | | | Recovered GRAVEL and cobble size
S8 | , , | material in core barrel.
4 o d q 3.0' recovery.
b I ¢ - | \
gfgl 11| l
75 o (4 | | | | >>9 2 D-14 Well graded GRAVEL. with sand. —
—23 D DY | | | ] 2 Very dense, black - brown, moist. ]
i 8n E> | | | | 27 1.2' recovery.
53
AP R )
D D c15
T SE Stratified silty SAND with gravel
s 0 [ I and well graded GRAVEL with sand.
i D Y | l | | Recovered cobble size material in
80 E> | | | | core barrel.
—24 | 2.5' recovery. _
; Q" q i | | | L
87 88 ol e D16 Well graded GRAVEL. -
r o 0o | | | | 20 Very dense.
4 B O g | | | | 50/3 1.0' recovery.
| | I l (°0)
1, I _
| | ! | End of Test Hole Boring at 81.2 feet below ground
| | | | elevation. .
N
I (I
| | | | Water table elevation not determined.
[ N
85— -
26 A _
L
1 | | | | This is a summary log of Test Hole Boring. Soil/Rock
| | | | descriptions are derived from visual field identifications
£+ | | | | and laboratory test data.
N
1 R
—27 N I I —
y I
0
90— [ | | —
[ B
. I I
A
=28 [ u
[
_ I
. [
i I
N
I I

95




SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:36 A10

¢

“* HOLE No. _ H-22-98

PROJECT _ SR 500 (1 12TH. ST.) AND GHER RD. l/C

LOG OF TEST BORING

Station 8+787.658

Equipment

Method of Boring

Start Date

WET ROTARY

Offset

Casing

26.920m RIGHT

Washington State
Department of Transportation

D

Job No. _ OL-2529

S.R. 500

Cc.s. 0633

Ground El

204.2 (62.24 m)

- September 16, 1998

Completion Date

September 18, 1998

Sheet 1 of

Depth ()

Meters (m)

Standard
Penetration
Blows/ft

10 20 30

40

SPT
Blows/6"
N

Sample Type

Sample No.
(Tube No.)

Lab
Tests

Description of Material

Groundwater

Instrument

- 20

|
|
I
I
|
|
I
:
I
I
|
I
I
:
I
|
|
I
I
|
I
I
I
I
I
:
I
|
|
|
I
|
I
|
|
||
I

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

10
(16)

10
(16)

D-1

D-2

D-3

D-4

Well graded GRAVEL with silt and sand.
Medium dense, brown, moist.
0.7' recovery.

Well graded GRAVEL. -
Medium dense, black, wet.
0.5' recovery.

Cobbles present as indicated by drilling.

Well graded GRAVEL.
Medium dense, black, wet.
0.5' recovery.

Silty SAND and sandy SILT.

Stiff, brown, moist, laminated - horizontal.




LOG OF TEST BORING . Washington State
'7 Department of Transportation
- HOLE No. _H-22-98 »

Sheet 2 of 5

SOIL OL2528A.GPJ SOIL.GDT 10/23/00 9:33:36 A10

PROJECT _ SR 500 (112TH. ST.) AND GHER RD. liC JobNo. OL-2529
g € ° Standard SPT é’ sz % .
€ E o " . 5
& § | 8 Penetration Bowse’ | 2| 2 o | § g Description of Material 8| §
8 | 2| ¢ ™ [El5 2 g| 2
S| » & £
10 20 30 40
| 5 1.2' recovery.
' | (1AZ) u-5 1.6' recovery.
- [ B i
j | c _
| D
b
47 L _
I
| L
I B 7 D6 | 6s | CL MC=16% Pi=15 _ -
F | | | | 12 MC Sandy lean CLAY. Hard, greenish 4
25— | | 27 AL gray and brown, dry, blocky. |
| | I : (39) 1.3' recovery.
1Ts | I B m ]
(R
] [0 1 i
[ N
i . -
R I
] N »+ 8 D7 Silty GRAVEL with sand. -
—9 | f l | 22 | Very dense, brown and gray, moist. —]
30— (I N 48 1.5' recovery. L
S (@0
1 . |
lr
i [ N L
[
0 T -
N
i L e _ I
| | | | 20 D-8 Silty GRAVEL with sand.
i | | | | 34 Very dense, brown, moist. -
35— 22 1.3' recovery. |
R T R R
| I _
1 I —
(N
) N -
L [ N i
7 Lo I
N ‘
L., o 1>, D-9 Sitty GRAVEL with sand. C
| | | | 42 Very dense, brown, moist.
40— | | | | 31 1.2' recovery. L
[ ™
T N N R B L
lr
1 N i
0
. I L
I N
. ; ' ‘ ' >>¢ . RA . ’ d L
L | | | l 36 D-10 Silty GRAVEL with sand. ]
| | | | 29 Very dense, brown, moist.
L 45




LOG OF TEST BORING - Washington State
. '7’ Department of Transportation

Sheet 3 of 5

~ HOLE No. _ H-22-98

SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:36 A10

PROJECT -_ SR 500 (112TH. ST.) AND GHER RD. liC Job No. _ OL-2529
£ Standard 8 g = 5| =
g E ® ) SPT (>1Z2 g a [ @
£ 2 5 Penetration Bowss' (2| 2 | § B Description of Material A
8 g o Blows/ft N g E é - 3 ?
4P ] =
10 20 30 40 @
o Ve | | | | 25 1.2' recovery.
(54) :
JEP )\, 1) N I I ]
1 I B
| ey i
»
. I
i o U [ 1
T .\ i
I N :
s g ' VI AT s Silty GRAVEL with sand. -
. | | | | 50/3 Very dense, brown, moist.
50— \ | | | | (50) 0.8' recovery. -
b 2) I I I I
1 . (I ]
L] ’ L)
S L1 ,
. 2 [ N C12 Well graded GRAVEL with silt and sand. i
—16 >O<3<>‘ | | | | i Brown, moist, poorly cemented. —
i S1d | | | | I 3.5' recovery. L
RN N
Lo gdgl 1o .
- ol n
s [ N
55— A4\ [ I N —
17 ?( Cc ‘ l | | 50/3 | D-13 Well graded GRAVEL with silt and sand. _
b D Y ; : } } (50) C-14 Very dense. brown. moist,no HCL reaction. -
LI 0.2' recovery.
oM@
] o (4 I N
D o § | | | | i
r ol o
I 51| N R I
°yd | | | | Well graded GRAVEL with silt and sand.
30(30‘ | | | Brown, moist, cemented.
118 OEO | | | 4.8' recovery. L]
D IO| Y | | |
60— o4 P -
Ofd I
I sy T C-15 R
gfgl | 1
o {3 B .
T ) 1 Well graded GRAVEL with silt and sand. .
S 1534 gray, moist, not cemented.
b b
. s {4 I I 3.9' recovery. |
P PIY | |
o4 P
ol
T o C q | | |- -
D IOy , ,
SI1d ||
65— —
Q ( q .
—20 )OCDC >< I | 14 D-16 No recovery. =
i 24 10 L
- 49 | | 10
D g 20,
1 od P | l @0 c17 Well graded GRAVEL with sand. o
? E) l l Brown, moist. '
1 NESE | | 2.0' recovery. L
od P | |
OC O | |
RSt L 503 ¢ D18 Well graded GRAVEL with sand. -
8:: 8 | | (50) Cc-19 Very dense brown, moist.
4

- 70
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Washi
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4

/ 4

\/
Sheet
Job No.

Description of Material

0.2' recovery.

Well graded GRAVEL with sand.

Well graded GRAVEL with sand.
Dense brown, moist.
1.0' recovery.

Brown, moist.
Well graded GRAVEL with sand.

Well graded GRAVEL with sand.
Brown, moist.

Well graded GRAVEL with sand.
Brown, moist.

Dense, brown, moist. _

Well graded GRAVEL.
0.8' recovery.

Dense, black, wet.

3.5 recovery.
0.8' recovery.
Well graded GRAVEL.
3.0' recovery.
2.3' recovery.

Well graded GRAVEL with sand.

3.3' recovery.
" Brown, moist.
4.0' recovery.
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SOIL OL2529A.GPJ SOIL.GDT 10/23/00 9:33:37 A10

. * LOG OF TEST BORING Washington state
. . . ? Department of Transportation
*. HOLE No. _ H-22-98 ' ’

. Sheet 5 of 5
PROJECT SR 500 (112TH. ST.) AND GHER RD. I/C ) JobNo. OL-2529

Standard
Penetration
Blows/ft

SPT
Blows/6"
N

Deéscription of Material

Depth (ft)
Meters (m)
Profile
Sample Type
Sample No.
{Tube No.)
Lab
Tests
Groundwater

10 20 30 40

Instrument

60/6
(50)

o
N

-2 No recovery.

[

3
e g
e

End of Test Hole Boring at 95.5 feet below ground
elevation.

—30
Water table elevation not determined. 3

‘This is a summary log of Test Hole Boring. Soil/Rock -
descriptions are derived from visual field identifications
‘| and laboratory test data. —~

—31

1056——32

—33

—34

—35

—36
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SOIL 0L2529~1.GPJ SOIL.GDT 10/23/00 8:42:37 A10

3

PROJECT

Station

Equipment

. HOLE No. _ H-22a-99

112th & Gher Road I/C

LOG OF TEST BORING

Yy 3 )
Washington State
'7’ Department of Transportation

Job No. OL-2529

S.R. 500

8+787.658

BK-81 AUTO HAMMER

Method of Boring

Start Date

WET ROTARY

Offset

Casing

26.9m Rt. C.Ss. _0633

18.5' X HQ

Ground EI  204.2 (62.24 m)

March 17, 1999

Completion Date

March 17, 1999 Sheet 1 of 2

Degth (ft)

Meters (m)

Profile

Standard -
Penetration
Blows/ft

20 30

40

SPT
Blows/6"
(N)

. Sample Type

Sample No.
(Tube No.)

Lab
Tests

Description of Material

Groundwater
Instrument

20

0009°009o00900090009aoo »oogooogooogooogooogooogaoogoc

{ 00005'1OOV°OOV°Oo"ﬂOOU°OOV°OOB°OOV°OOV°OOV°OOV°OOV°OOV°OOV°

I
I
|
I
I
I
I
I
I
I
|
I
I
|
I
|
I

I
I
|
I
|
|
I
|
I
I
|
I
I
|
I
I
I
|
|
|
I
|
I
I
|
|
|
I
|
|
I
|
I
I
|
|
|
I

f
I
|
I
1
I
I
|
|
I
I
|
)
|
:
|
I
I
I
|
|
I
I
|
I
I
I
I
|
I
I
I
|
|
I
I
|

13
12

(19)

19
(3

(4]

D1

D-2

D-3

1 f£.=0.3048 m.
GRAVEL present as indicated by drilling.

GRAVEL with sand and silt, angular, medium dense, dark
grayish brown, wet, homogeneous.
Recovered and Retained: 1.0 ft.

GRAVEL with sand and silt, angular, medium dense, dark
grayish brown, wet, homogeneous.
Recovered and Retained: 0.5 ft.

SILT with sand, stiff, brown, wet, homogeneous.
Recovered and Retained: 1.5 ft.
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. o LOG OF TEST BORING 2B \esrington State

' Department of Transportation
* HOLE No. _ H-25-99 / 4

PROJECT _ 112th & Gher Road IIC ' JobNo.  OL-2529
S.R. 500
Station E-NS 3+700 Offset  Sm Lt C.S. 0633
Equipment CME 55 w/ autohammer Casing HW Ground EI  206.8 (63.04 m)

Method of Boring WET ROTARY

SOIL 0L2529~1.GPJ SOIL.GDT 10/23/00 8:42:45A10

Start Date May 18, 1999 Completion Date  May 19, 1999 Sheet 1 of 4
£ Standard &l s 3 g ¢
= > o o
)4 " 2 Penetration SPT & s 2o 8 . . H £
8 5 ® Blows6" (2|5 2| & 3 . Description of Material k= 5
@ kT a Blows/ft gl E S - 3 £
s | 2 . ™ |ElEE gl 2
0 5]
0 20 30 40
¥ 1 D1 Silty SAND with gravel and clay, loose, very dark brown,
o 3 moist, stratified with organic layer.
1 ¥ 6 Recovered and Retained: 1.0 ft. : 3
¥ 9)
1, L
i ‘; ] 22 D-2 Well graded GRAVEL with sand and silt, fine to coarse
D g 23 grained, subrounded, dense, dark brown, wet,
5— Po <P 14 homogeneous. —
o 2 ¢ @7) Recovered and Retained: 1.0 ft.
i D IOy |
<Oq P
L 2 O( d
T D CE g L
< d é>
ONIQ)
i D IO ¥
o4 P
R R R R 17 D3 GS SM, MC=36%
L 14 MC Silty SAND with gravel, medium dense, yellowish red,
103 8 wet, stratified with dark gray sand with silt. -
(22) Recovered and Retained: 0.7 ft.
i U-4 SILT with sand and gravel, yellowish red, wet, i
i homogeneous.
14 L
R 18 D-5 Silty SAND with gravel, dense, yellowish red to dark gray,
L %6 wet, stratified with dark gray silt with sand and gravel.
15— 20 Recovered and Retained: 1.0 ft. I~
(46)
5
1 i
| 1" D-6 Silty SAND with gravel, dense, light to dark brown, wet,
6 16 stratified with mafic (darker) ground up rock.

20
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. LOG OF TEST BORING A \iashington State
. _ , _ R '7 Department of Transportation
«. * HOLENo. _H-25-99 X/ 4

Sheet 4 of 4

PROJECT __112th & Gher Road I/IC Job No. _ OL-2529
Q . —
e | E |, Standard et |S£3 g 3
£ | 2| % Penetration Bowss' |2/ 8 2| § 3 Description of Material 8|5
8 g a Blows/tt N :E: E E [ - 3| B
VIR & £
10 20 30 40
VY L L 37 grained, subrounded, very dense, brown, wet,
i | | | | {T10) homogeneous. y
. Recovered and Retained: 0.5 ft. r
ol End of Test Hole Boring at 70.5 feet (21.49m) below
I | | | ground elevation.
22 | | | | Groundwater encountered at 45 feet below ground -
| | | surface during drilling. ! '
i | Groundwater measurement not taken in piezometer L
[ N immediately after completion.
i [ | | | This is a summary Log of Test Boring. Soil/Rock B
. | | | | descriptions are derived from visual field identifications F
and laboratory test data.
[ N
i . -
o 7
i [ R i
R N R
T+ I N -
[
7 [ R R I -
[ N A
1 I N -
[
80— b -
i (I :
. I i
[ N
[ 25 l I I I F —
I
_ I . L
I N R
T o R
I
[ N
85 —
o I -
|
| I
i I N i
I o |
] I I
[
] N i
o —27 I N —
< 4 b
5 .
I B
o 01 [ R —
5 I
S N :
8 [ N
Q
3 o -
S N
5 . I
3 I o ]
/—_— . I
= N
I I




SOIL 0OL2529~1.GPJ SOIL.GDT 10/23/00 2:03:53 P10

A
R LOG OF TEST BORING T Washington State
L / Department of Transportation
. HOLENo. _H-26-99 / 4
PROJECT _ 112th & Gher Road I/C Job No. OL-2529
S.R. 500
Station E-NS 3+755 Offset  5mLt. C.S. 0633
Equipment CME 55 w/ autohammer Casing HQ Ground EI  207.0 (63.09 m)
Method of Boring Wet Rotary
Start Date _ May 25, 1999 Completion Date  May 26, 1999 Sheet 1 of 4
e 3 ° Standard SPT % g "~ g g
£ = o : 4
£ 2 5 Penetration Bowse' (2| 3 g | § 8 Description of Material & g
8 3 a Blows/ft ~n |E/ES = 2| B
Q = s|3k (% £
k_;) 4 D-1 Well graded GRAVEL with sand, fine to coarse grained,
D IO 15 subangular to subrounded, medium dense, grayish
- 4 13 brown, moist, homogeneous.
?[ (28) Recovered and Retained: 0.6 ft.
4 MIAVSIR
2 d
©
[\ _|
8
e d 13 D-2 Poorly graded SAND with gravel, dense, grayish brown,
b W ¢ 28 wet, homogeneous.
5— o, ® 17 Recovered and Retained: 0.3 ft. —
® ‘ ® (45)
i P W Y
®,®
-2 ® \ ® ’ —
7 b W Y
®,® *
® 0 ®
I b W Y
[ 4
7 9 D3 GS | SM, MC=27%
3 MC Silty SAND with gravel, loose, yellowish red, wet, B
103 3 homogeneous. —
©) Recovered and Retained: 0.6 fi.
U4 Silty SAND with gravel, yellowish red, moist,
] homogeneous.-
r Recovered and Retained: 2.0 ft.
14 |
1 10 D-5 Silty SAND with gravel, medium dense, yellowish red,
| 12 moist, stratified with powdery silt. -
15— " Recovered and Retained: 1.0 ft. —
(23)
- 5 pu—
i 11 D-8 Silty SAND with gravel, medium dense, brown, wet,
6 10 homogeneous.




LOG OF TEST BORING 2. \ashington State
'7’ Department of Transportation

. HOLENo. _ H-26-99

Sheet 2 of 4

PROJECT _ 112th & Gher Road l/C ' JobNo. _ OL-2529
e | £ Standard gls o 8| £
€ E | o . SPT (22 8 a 5| 9
£ 2 5 Penetration Bowss' |2/ 2 3| § 3 Description of Material 8| §
2 8 o Blows/ft g ES - 3| B
o = N 5 8E gl £
10 20 30 40 @
| | 11 Recovered and Retained: 0.5 ft.
(21)
i (. i
- [ .
| [ i
L v
1, . ]
[ N
| I | i
| | | | 48 D-7 Silty SAND with gravel, dense, brown, moist,
F | | | | 28 homogeneous. -
25— | | | | 18 Recovered and Retained: 0.5 ft. —
N “
W_s [ R B -
N N
T I I -
[ N
T I F ]
I T N
- > * -
I : { : >® 5 D8 | GS | SM,MC=20% .
—9 27 MC Silty SAND with gravel, very dense, brown, moist, I
30— | | | | 25 homogeneous. —
| | | | (52) Recovered and Retained: 1.0 ft.
{ o -
(I N
_ I R B !
([ R
10 A R L
[
| T I
| | | | ? 18 D-9 Silty SAND with gravel, very dense, brown, moist, ]
. | | | | 37 homogeneous.
35— | | | | 22 Recovered and Retained: 0.7 ft. —
(59)
N I B
™" A ]
N
i I T B i
L [ -
i (N i
o o
o ’ | 1> 5 D-10 Si i i i
2 12 ilty SAND with gravel, very dense, brown, moist, |
3 | | | | 38 homogeneous.
o 40 | | | | 42 Recovered and Retained: 0.5 ft. —
S (I ®0)
o
° 1 I -
5 o
3 - o _
e Pl
5 [° o LT
3 N
§ 4 | I [ l >>@ ’ . L
o L | | | | 20 D-11 Silty SAND with gravel, very dense, brown, moist, 4
3 33 homogeneous.
R I N




. ’ LOG OF TEST BORING Washington State
. "’ Department of Transportation
. HOLE No. _H-26-99

SOIL OL2529~1.GPJ SOIL.GDT 10/23/00 2:03:53 P10

Sheet 3 of 4

PROJECT _ 112th & Gher Road l/IC JobNo. _ OL-2529
e | € Standard s | &8s gl g
£ = ) ) = :

g g 5 Penetration Blows's” | 2| & E ] 2 Description of Material § E
3 S o Blows/ft ™) £ E el Ll 3 a
= 8 7] c ('5 -
30 40
| | 28 Recovered and Retained: 1.0 ft.
(61
4—14 | I -
I
[
1 |
| |
I
| ]
—15 | | 96 D-12 Silty SAND, very dense, brown, wet, homogeneous. -
| [ 29 Recovered and Retained: 0.1 fi.
50— | | 21 . l—
(50)
| I
i I
I
7 I
—16 [ —
. |
T 20 D13 | GS | SM, MC=21%
15 MC Silty SAND, medium dense, brown, wet, homogeneous.
55— 14 Recovered and Retained: 1.0 ft. =
(29)
=17 —
T8 8 D-14 Silty SAND, medium dense, brown, wet, homogeneous. 7
8 Recovered and Retained: 1.5 ft.
60— 8 L
J (16)
T 8 D-15 Silty SAND with gravel, medium grained, medium dense,
| 14 brown, wet, homogeneous.
65— | | 14 Recovered and Retained: 1.5 ft. —
I (@8)
—20 : —
. [
(.
{ |
I
i |
| _
—21 | | _
1 o >® & D16 | GS | SP-SM, MC=17% _
N | 50 MC | Poorly graded SAND with silt and gravel, very dense,

70




SOIL OL2529~1.GPJ SOIL.GDT 10/23/00 2:03:54 P10

) . ' LOG OF TEST BORING Washington State
'7’ Department of Transportation
. HOLE No. __H-26-99
Sheet 4 of 4
PROJECT _ 112th & Gher Road I/C Job No. _ OL-2529
[V . [
€ E ) Standa@ SPT E" z° § n % ;&;
€| 5| B Penetration Bowse' | 2| 2 | § 3 Description of Material | &
8 £ o Blows/ft ~n |E|ES e 2| &
b . Slabt ol =
10 20 30 40
| | | | 62 brown, wet, stratiﬁed_with poorly graded.
i | | | | (112) Recovered and Retained: 1.5 ft. T
1 o >>® 10 D17 Poorly graded SAND with silt and gravel, very dense, i
| | | | 80 brown, wet, homoger_1eou.s.
122 | | | | (80) Recovered and Retained: 0.7 ft. -
I
1 | | | | End of Test Hole Boring at 72.5 feet (22.10m) below T
L | | | | ground elevation. j
b | | | | Groundwate_r enc_oyntered at 22.5 feet below ground =
| | | | surface during drilling.
75*_ 2 | | l | This i._c; a summary L_og of Test _Boring. S_oiI/Rgck ) B B
| | | | descriptions are derived from visual field identifications
N | | | | and laboratory test data. -
N
T I e
I
Ll |
= I !
I
80—} [ Y -
- [ 1 1
. (I .
N
1 [t L
NN |
o i
I [ L
L
P N ]
I
1 N i
N
T [ T
I
1 [ i
—27 I —
7 [ -
I N B
90— I N —
[
1 (I -
[
28 I N B L
[
. [ i
a [ i
] [ i
[
I N

95



[

HOLE No. _ H-28-00

LOG OF TEST BORING . Wiashington State
WV ’ Department of Transportation
PROJECT 112th & Gher Road l/IC Job No. OL-2529
S.R. 500
Station E-NS, 3+670.52 Offset 4mRt. . C.S. 0633
Equipment CME 850 w/ autohammer Casing (HWT x28.0HQx85.0) Ground El ' 208.3 (63.48 m)

Method of Boring Wet Rotary

SOIL OL2529~1.GPJ SOIL.GDT 10/23/00 8:43:08 A10

Start Date March 1, 2000 Completion Date  March 8, 2000 Sheet 1 of 4
€ | E| o ot st |52 3| . g| §
£ @ (= 'enetration v | 0| 2 o 5 - . 3
§_ % g - Bk:;v':r;ls E g g « 2 Description of Material % g
= Al e G -
1 #£.=0.3048 m.
. Top surface grass. 0.0' to 4.0’ Silty GRAVEL with cobbles
and small boulders as indicated by drilling and wash
I returns. |
__ 1 i p—
1 12 D1 | GS | GP-GM, MC=14% i
9 MC Poorly graded GRAVEL with silt and sand, Cobbles and
5— 1 small boulders, subrounded, medium dense, moderate —
(20) brown, moist, Homogeneous.
i Length Recovered 0.8 ft, Length Retained 0.8 ft i
S 2 —
i 22 D-2 Poorly graded GRAVEL with silt and sand, cobbles and
| 25 small boulders, subrounded, dense, brownish gray, moist,
10— 3 21 Homogeneous, (Lost all drilling fluid starting at 11.5". —
(46} Started getting 100% drilling fluid back after treating hole
with bensil).
] Length Recovered 0.9 ft, Length Retained 0.9 ft r
1 4 . —
T 5 D3 GS | SM, MC=44%
L 5 MC Silty SAND, medium dense, grayish brown, moist,
15— 17 Laminated. . —
(22) Length Recovered 1.5 ft, Length Retained 1.0 ft
— 5 —
i 6 D-4 Silty SAND, medium dense, grayish brown, moist, - i
—6 9 Laminated. |

20




. N LOG OF TEST BORING Washington State
' : '7 Department of Transportation
. * HOLENo. _H-28-00 / 4 .

Sheet 2 of 4

PROJECT _ 112th & Gher Road l/C ) Job No. _ OL-2529
g€ | E| o Standard SPT l";’g g3 5 £
= 2 5 Penetration Blowsie" | 2| 2 g 3 % Description of Material ‘%: g
2 5 a Blows/ft g E S F 3| 2
o = N 58 E gl E
10 20 30 40 @
| | | 9 Length Recovered 1.5 ft, Length Retained 1.0 ft
18)
] TN ‘ I
- I .
) N i
I I
(I
+—7 —
L
b J’
i | | | | 229 1 D5 Silty GRAVEL with sand, subangular, very dense, grayish
- | | | | 31 brown, moist, Laminated. .
25— | | | | 38 Length Recovered 0.8 ft, Length Retained 0.8 ft =
(69)
I
1s I T
(N
1 I GM, MC=24% I
f | | | Sitty GRAVEL with sand, subangular, very dense, grayish
T | | | | >> brown, moist, Laminated. Note refusal at 28.0' with HWT | -
37 D8 | GS | advancer shoe wore out, switched over to NQ core barrel.
[ N N B
B (g‘l/g? MC | Length Recovered 1.0 ft, Length Retained 1.0 ft
| c7 . I
—9 N -
30—} | [ -
| I | , Sitty GRAVEL with sand, cobble, subrounded, very
dense, grayish brown, wet, Stratified, Laminated.
4 : || || : J Length Recovered 2.0 i, Length Retained 2.0 ft -
_ I -
[ .
10 (I : L
I R B
| R . I
_ L T /|
a5 [ I 48 D-8 03/06/2000 |
| | | | 36 Silty GRAVEL with sand, subangular, very dense, grayish
25 brown, wet, Laminated with various color.
I
111 | | | | 1) Length Recovered 1.0 ft, Length Retained 1.0 ft L
co . ! - —
| \ | | Silty GRAVEL with sand, subangular, very dense, grayish
7 | | f | brown, wet, Stratified, Laminated. r
L | | | | Length Recovered 2.0 ft, Length Retained 2.0 ft i
1 I I
o [
2 7 I N r
]
e —12 -
= l l | | >>¢ 29 B-10 Silty GRAVEL with sand, subangular, very dense, grayish
g 40— | | I | 25 brown, wet, Laminated. ~
s | | | | 30 Length Recovered 0.8 ft, Length Retained 0.8 ft
o
S 1 (55) ]
— l I | l c-11 Silty GRAVEL with sand, subangular, very dense, grayish
8 I N -
Q brown, moist, Laminated.
2 ] I R Length Recovered 3.0 ft, Length Retained 3.0 ft L
o
5 | o \ B
& [
g .
N -1 N -
2 - I 1
8L 4 { { { | 21 D12 Silty GRAVEL with sand, subangular, dense, grayish




é

~ HOLE No.

H-28-00

PROJECT _ 112th & Gher Road I/C

LOG OF TEST BORING

Sheet 3  of 4
JobNo. _ OL-2529

A )
Washington State
'7’ Department of Transportation

SOIL 0L2529~1.GPJ SOIL.GDT 10/23/00 8:43:09 A10

e | E |, Standard sr |8 S5 Bl ¢
= =4 2 . z 0 .
g 2 5 Penetration Blows/s" | 2| B g E 2 Description of Material ‘E 5
2 B o Blows/ft N |E|E S & el s
= S|l = o -
16 brown, moist, Stratified, Laminated.
30 Length Recovered 1.0 ft, Length Retained 1.0 ft
114 (46) 7]
T 15 —
34 D-13 Siity GRAVEL with sand, subangular, dense, grayish
50— 28 brown, moist, Homogeneous. ~
18 Length Recovered 0.8 ft, Length Retained 0.8 ft
- (46)
.
10 D-14 Silty GRAVEL with sand, subangular, medium dense,
55— 12 grayish brown, moist, Homogeneous. —
17 1" Length Recovered 0.9 ft, Length Retained 0.9 ft
i (23) ]
4
T-18 —
J 5 D-15 Silty SAND with gravel, medium dense, brown, moist,
60 9 Stratified. N
L 10 Length Recovered 1.0 ft, Length Retained 1.0 ft
N (19)
8 D-16 Silty SAND with gravel, medium dense, dark brown, wet,
65— 10 Laminated. B
20 11 Length Recovered 0.9 ft, Length Retained 0.9 ft _
i 21
21 —
>
>f 10 D17 | GS | SM, MC=21%

70




. LOG OF TEST BORING — Washington State
’ '7 Department of Transportation
* HOLE No. _H-28-00 /4

Sheet 4 of 4

SOIL 0OL2529~1.GPJ SOIL.GDT 10/23/00 8:43:09 A10

PROJECT _ 112th & Gher Road I/C JobNo. _ OL-2529
[} . =
e 3 o Standard SPT .CS s 3 g E
£ £ 5 Penetration Blows/é" | @ | £ E § 2 Description of Material g E
3 g o Blows/ft ™ ‘E‘- g é - 3 @
5] (7] = -
7] o
10 20 30 40 .
| | | | 61 MC | Silty SAND with gravel, very dense, moderate brown,
3 50/3 moist, Stratified, Laminated, (Note: lost drilling fluid at
] I N (111) 72.5). .
I } | | Length Recovered 1.0 ft, Length Retained 1.0 ft
(. :
—22 [ m
| o
(I N
L I
i [ N R
I N . »T 18 D18 | GS | GP-GM, MC=14%
75— | | | | 53 MC | Poorly graded GRAVEL with silt and sand, subangular, [~
—23 | | | | 29 very dense, brownish gray, wet, Laminated, —
i | | | | - (82) Homogeneous.
| | | | Length Recovered 0.5 ft, Length Retained 0.5 ft
+ (R
[ T B
1 [
[
: L/
I : I I 15 D-19 Poorly graded GRAVEL with silt and sand, subangu'lar,
80— 17 medium derise, brown, wet, Laminated. —
r E I ! { 15 Length Recovered 1.2 ft, Length Retained 1.2 ft
i | (32)
N
1 o , ]
| | | | End of test hole boring at 81 ft below ground elevation.
i [ I B
: | | | | Groundwater table encountered at 34.5ft below ground
= ] | | | surface during drilling.
i | | | | This is a summary Log of Test Boring. Soil/Rock
| | | | descriptions are derived from visual field identifications
85— and laboratory test data. —
26 | | | | —
[
| (I
i I
i N
I N B
7 [ S
—27 [ N -
7 [ T
1
90— [ -
I
. I
[ N .
128 (I A B 7
[
, [ 1
L I N
] N
I T B
I I L]

95




. LOG OF TEST BORING

. HOLE No. __H-29-00

Washingtoﬁ State
Department of Transportation

N

PROJECT _112th & Gher Road IIC JobNo. _OL-2529
| SR. 500
Station E-NS, 3+790 _ | Offset 2mRt C.Ss. 0633
Equipment  CME 850 w/ autohammer Casing (HWT x38.0)(HQx75.0) GroundEl 2023 (61.65m)

Method of Boring Wet Rotary

SOIL 0OL2529~1.GPJ SOIL.GDT 10/23/00 8:43:16 A10

Start Date _ March 8, 2000 . Completion Date  March 14, 2000 Sheet 1 of 4
€ E ° Standard SPT g s 3 % =
E ~ 2 : ~ 4 a £
g 2 5 Penetration Bowss® | 2| 2 g @ Description of Material § S
8 3 a Blows/ft glE S = 3| B
e = N 5|lsE 2 £
w| P (5]
20 30 40
r 1=0.3048 m. _
- | Top surface. 0.0' to 3.0' Sandy SILT. -
L | a
- | -
I
T—1 | 16 D-1 Siity GRAVEL with sand, subrounded, medium dense, .
| 9 ' brownish gray, moist, Stratified, Laminated. i
7 | 3 Length Recovered 1.5 ft, Length Retained 1.0 ft -
| (12)
5— | L
I
] | L
-, | _
i l A
|
) |
- | 4 D2 | GS | ML, MC=42%, PI=10 _ .
| 8 MC Sandy SILT, very stiff, dark reddish brown, moist,
. 13 Pl stratified with very weak angular pieces of siltstone, -
| (21) laminated with gray yellowish orange and brownish black
10— 3 | colors, fine grained. _ —
[ Length Recovered 1.5 ft, Length Retained 1.0 ft |
|
4 | L
L | i
i | L
|
—4 | 5 D3 | @S [ SM, MC=29% N
| 10 MC Silty SAND with gravel, medium dense, dark reddish
b | 13 brown, moist, stratified with angular pieces of sandstone, -
(23) - laminated with light gray, dark yellowish orange and
151 reddish brown colors. 1
} Length Recovered 1.3 ft, Length Retained 1.0 ft "
i | R
1 K i
|
1 | L]
| 15 D-4 Silty SAND with gravel, dense, dark reddish brown, moist,
| 18 stratified with angular pieces of sandstone and siltstone,
. 29 laminated with various colors. -
. | @7 Length Recovered 1.5 ft, Length Retained 1.0 ft
l p—

20



z

SOIL OL2529~1.GPJ SOIL.GDT 10/23/00 8:43:16 A10

. LOG OF TEST BORING ?— Washington State |
\ / Department of Transportation
« HOLE No. __H-29-00 ’
Sheet 2 of 4
PROJECT _ 112th & Gher Road I/C Job No. _ OL-2529
@ - -
€ 3 o Standard SPT S S 3 &4 E
£ § | B Penetration Bowsie" 2|2 2| 8 & Description of Material §| E
a 213 2
& T a Blows/ft E 5 = 3 &
a g N [E|ls & g| 2
10 20 I ©
I
1 [ i
- |
1 . I
|
1, . |
| | 5 D-5 Silty SAND with gravel, medium dense, dark yellowish
| | 10 orange, moist, stratified with very weak pieces of siltstone
h | | 15 and sandstone, laminated with various colors. =
L | | (25) Length Recovered 1.5 ft, Length Retained 1.0 ft
25— | | —
|
1 s | -
I
- | | -
|
i I l 13 D-6 Silty SAND with gravel, dense, light brown, moist, i
| 18 stratified with very weak pieces of siltstone and
7 | | 17 sandstone, laminated with grayish yellow, dark reddish -
L9 | | (39) black and gray colors. |
Length Recovered 1.4 ft, Length Retained 1.0 ft
30— [ -
|
. I A,
L | | 03/14/2000
] b .
|
o | -
| | 4 D-7 Silty SAND with gravel, dense, moderate brown, moist,
10 stratified with 0.5' of silty gravel with sand, laminated with
[
b f | | | 21 light gray and light brown colors. . -
- | | | | &1y Length Recovered 1.5 ft, Length Retained 1.0 ft
35— -
(I
| .
M I R m
[ I
. I
i N
. >>
I 1 1> 401 ™ Ds Poorly graded GRAVEL with silt and sand, subangular,
| | | | (100/1") very dense, dark gray, moist, Homogeneous, (Note: lost
. | | [ | drilling fluid at 39.0'). -
12 Length Recovered 0.1 ft, Length Retained 0.1 ft —
[ I .
40 [ PR —
[ I
+ I N -
[
1 I -
- o | i
J | | | | >>@ i
| I I | 38 D-9 GS GP-GM, MC=15%
26 MC Poorly graded GRAVEL with silt and sand, subangular,
I
A . 57 very dense, grayish brown, moist, laminated with olive F
i | | | l (81) gray and very light gray colors, Homogeneous.
| | | | Length Recovered 0.8 ft, Length Retained 0.8 ft

45




. ) LOG OF TEST BORING O Washington State .
' Department of Transportation
.~ HOLENo. _H-29-00 7’

Sheet 3 of 4

PROJECT _ 112th & Gher Road I/C . JobNo. _ OL-2529
e | E |, Sandard sr B2 3 8l 3
‘5" s = Penetration Blows/6" ; L) ﬁ 2 2 Description of Material - 5
o o 2 a2 818 @ ption of Materia 2 2
7] ® o Blows/ft £ E 3 = =] 5
8 | ¢ ™ |E| &2 g| £
» (0]
10 20 30 40
I
414 l I -
|
|
L | N
| 5 D10 | GS | SM, MC=34%
| 8 MC Silty SAND, medium dense, moderate brown, wet,
L1s | 9 Homogeneous. r
| (17 Length Recovered 1.5 ft, Length Retained 1.0 ft
50— | }—
i I
- | -
|
- | -
16 | —
} i , medium dense, moderate brown, wet, i
I 3 D-11 Silty SAND d d derate b t
| 6 Homogeneous.
i | 9 Length Recovered 1.5 ft, Length Retained 1.0 ft -
| (15)
55— | L
| .
1 | L ]
|
_ | i
L ! | i
i | : .
| | 3 D-12 Silty SAND, medium dense, pale yellowish brown, moist,
| | 10 Homogeneous.
T—18 12 Length Recovered 1.5 ft, Length Retained 1.0 ft F—
I (22)
]
60— . L
[ N
- [ 1
o i
N I R
i [ i
I
1 [ R . »f 48 D13 | GS [ GP-GM, MC=14%
e | | | | 36 MC Poorly graded GRAVEL with silt and sand, subrounded,
z T | | | | 33 . very dense, grayish brown, moist, laminated with fine o
& | | | | (69) grained silt and sand, Homogeneous.
& a5 | ’ | | | Length Recovered 1.0 ft, Length Retained 1.0 ft |
(=3
N .
=2 — -
5 [ N
5]
2 . [ L
2 I I ’
§ 4 | | | | >>¢ L r
3 | | | | 48 D-14 Poorly graded GBAVEL with silt and sand, subangular,
S 42 very dense, grayish brown, wet, Homogeneous.
g +21 [ N 43 Length Recovered 1.0 ft, Length Retained 1.0 ft F
S L1 | (85)
3 | 1 1 | |




. N - LOG OF TEST BORING ’ Washington State
N '7 Department of Transportation
. . ~ HOLENo. _H-29-00 ’

Sheet 4 of 4

: PROJECT _ 112th & Gher Road I/C JobNo. _ OL-2529
3 Standard 8 g = 5| -
& E ° ni a_ SPT (2 2 g a ' g L5
g 2 5 Penetration Blowss" | 2| 2 o E 2 Description of Material e S
@ s o Blows/ft - |glE S + 51 £
o] s N B SE 2 ¢
» o
10 20 30 40
_— End of test hole boring at 69.5 ft below ground elevation. | )
Groundwater table encountered at 31.0 ft below ground
22 surface during drilling. -
This is a summary Log of Test Boring. Soil/Rock
] descriptions are derived from visual field identifications i
and laboratory test data.
_‘_ ) L —
75— —
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APPENDIX-E

LABORATORY TEST DATA




Job No. - OL-2529

Date September 28, 2000

P N
T Washington State
Hole No. H'1'98 Sheet 1 of 2 Laboratory Summary v ’ D::arltn%ent ofTransportation
Project SR 500 (112TH. ST.) AND GHER RD. liIC
D‘(*ff)th D&’:;h Sample No. | USCS Color Description MC% | LL | PL | PI
®| 30 0.91 D1 GM SEE BORING LOG SILTY GRAVEL with SAND NP | NP | NP
x| 130 3.96 D5 SM SEE BORING LOG SILTY SAND with GRAVEL NP | NP | NP
A| 155 | 472 D6 SM SEE BORING LOG SILTY SAND NP | NP | NP
*| 18.0 5.49 D-7 cL SEE BORING LOG LEAN CLAY with SAND 30 | 17 | 13
©| 280 | 853 D-9 ML SEE BORING LOG SANDY SILT NP | NP | NP
US Sieve Opening In inches | US Sieve Numbers ’ Hydrometer Analysis
GRADATION FRACTIONS - 2 “ #0 240 200
100
%Gravel| %Sand | %Fines | Cc | Cu %0 N % et \\
- I
\6‘
®| 392 | 246 | 362 so N N N \
<
M| 216 | 663 | 121 | 3.8 655 \ ™ N N
70 \\ \ \
- ™~
Al 140 | 689 | 174 £ \\l N : \
(7]
60 N
*| 00 270 | 730 E N NI
m A
® 63 | 386 | 551 g s AN \\
[T -
E 4 —~N\
GRADATION VALUES S I\ \ i
[+ % \
30 \\\ \
D60 | D50 | D30 | D20 | D10 N
20
®| 448 | 247 I |
10
{m®| 266 | 1.90 | 0.70 | 0.41
A 0.42 0_28 0.13 0.08 0 5§ 4 3 2 10 8 5 4 3 2 1 8 5§ 4 3 2 018 3 2 0.018 5 4 3 0.001
- - Grain Size In Millimeter
Gravel Sand Silt and Cla
ravi ]
©| 0.10 Coarse |  Medum | Fine y




Job No. OL-2529 Date September 28, 2000 A Washiriaton Stat
on state
"Hole No. H-1-98 Sheet 2 of 2 Laboratory Summary "’ D(-:apsarltrr‘gent of Transportation
Project SR 500 (112TH. ST.) AND GHER RD. I/IC
D‘(’ff)t“ D(f:")‘“ Sample No. | USCS Color Description MC% | LL | PL | PI
® 480 | 1463 D-13 SM SEE BORING LOG SILTY SAND NP | NP | NP
x| 780 | 2377 D-19 SM SEE BORING LOG SILTY SAND with GRAVEL NP | NP | NP
) US Sieve Opening In Inches | US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS - aar #o #40 00
100 Ti
%Gravel| %Sand | %Fines | Cc [ Cu %0 l #\
o 02 | 794 | 204 \
80 S
| 237 | 632 | 134 -~
: 70
b3 \
o
S w0 \
. | \
E» 50 N
\
§ 40
GRADATION VALUES 5 \u\
30 N
D60 | D50 | D30 | D20 | D10 \\
20
®| 019 | 0.45 | 0.09 N
10
122 | 079 | 027 | 013
0 5 4 3 2 10 8 4 3 2 1 8 5 4 3 2 018 4 3 2 i 6,018 5 4 3 0.001
Grain Size In Millimeter
Sand
Gravel - - Silt and Clay
Coarse l Medium [ Fine




Date September 28, 2000

JobNo. OL-2529 A W s
ashington State
Hole No. H-2-98 Sheet 1 of 2 Laboratory Summary v’, Department of Transportation
Project SR 500 (112TH. ST.) AND GHERRD. I/C
D‘(*f‘t’)‘“ D(f;’;“ Sample No. | USCS Color Description Mc% | LL | PL | Pl
L ] 6.5 1.98 D-2 GM SEE BORING LOG SILTY GRAVEL with SAND NP NP NP
X| 16.5 5.03 D-6 SM SEE BORING LOG SILTY SAND NP NP NP
Al 190 8.79 D-7 CL SEE BORING LOG LEAN CLAY with SAND 28 17 11
*| 205 6.25 S-8 ML SEE BORING LOG 'SILT MOISTURE CONTENT TEST ONLY NP NP NP
©| 24.0 7.32 D-9 ML SEE BORING LOG SANDY SILT 46 31 15
US Sieve Opening In Inches l US Sieve Numbers | Hydrometer Analysis
GRADATION FRACTIONS - 34" " #10 %40 2200
. 100 \
==‘- a4
%Gravel| %Sand | %Fines | Cc | Cu 90 | 1T \
@ 574 30.3 123 7.7 |2484 " T \ \
: 80 s \ N
X| 60 574 | 366 \l \ N
) 70 N h
A| 00 | 270 | 730 £ \ N\
T o N
*| 00 00 | 100.0 > N
m N
®| 45 | 255 | 700 & 50 N
£ N \
g 40
GRADATION VALUES g_‘-, )
- % \\
D60 | D50 | D30 | D20 | D10 ' N '
20
®| 1045 | 664 | 1.84 | 047 \
10 \‘
X 0.20 0.13
A 0 5 4 3 2 10 8 5§ 4 3 2 1 8 5 4 3 2 018 5 4 3 2 0.018 5 4 3 0.001
N Grain Size In Millimeter
Sand .
® Gravel p— I ediom 1 Fre Silt and Clay




JobNo. OL-2529 Date September 28, 2000 P N Washinaton State
T n
Hole No. H'2'98 Sheet 2 of 2 Laboratory Summary " Dea:a:trr‘ge?“ of'arreansportation
Project SR 500 {(112TH. ST.) AND GHER RD. I/C
D?ff)th D&“’)‘h Sample No. | USCS Color Description Mc% | LL | PL | PI
®| 43.0 13.11 D-13 GM SEE BORING LOG SILTY GRAVEL with SAND NP NP NP
54.0 16.46 D-15 SM SEE BORING LOG SILTY SAND with GRAVEL NP. NP NP
. US Sieve Opening In Inches | US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS . i o0 w0 +200
100 k-&k
%Gravel| %Sand | %Fines | Cc | Cu 90 \.\
N
41.5 39.0 19.5 80 "N
X| 242 | 554 | 204 \ \F~\
70 q
3 U R
g 60 a ?
> T \
(3)
§ 50 \.\\\\
i \\§\
5 o« N
GRADATION VALUES : %
Q. \
30 N M
~
D60 | D50 | D30 | D20 | D10 §§
20 ‘F
514 1.46 0.19 0.08
10
X| 147 | 0.88 | 0.22
0 5 4 3 2 10 8 4 3 2 1 8 5 4 3 2 018 4 2 0.018 5 4 3 2 0.001
Grain Size In Millimeter
Sand
Gravel " Silt and Clay
Coarse |  Medum | Fine




JobNo. OL-2529 Date September 28, 2000 P 3
Lab t S Washington State
Hole No. H-3-98 Sheet 1 of 2 aboratory summary 77’ Department of Transportation
Proect SR 500 (112TH. ST.) AND GHER RD. l/C
D?f’t’)th D(e"r:;h Sample No. | USCS Color Description MC% | LL PL Pl
®| 60 1.83 D-2 GP-GM SEE BORING LOG POORLY GRADED GRAVEL with SILT and SAND NP | NP | NP
x| 185 5.64 D-7 ML SEE BORING LOG SANDY SILT NP | NP | NP
A| 235 7.16 D-8 CL SEE BORING LOG SANDY LEAN CLAY 22 13 ]
*| 335 | 10.21 D-10 GM SEE BORING LOG SILTY GRAVEL with SAND NP | NP | NP
®| 435 | 13.26 D-12 SM SEE BORING LOG SILTY SAND NP | NP | NP
US Sieve Opening In Inches I US Sieve Numbers | Hydrometer Analysis
GRADATION FRACTIONS - g “ 210 240 4200
100 \ an g
%Gravel| %Sand | %Fines | Cc | Cu % \Q W\ \\
®| 666 | 243 91 |124 984 \ \ N\
: 80
Xl 0.2 449 54.9 \
70
Al 00 42.1 57.9 g
Q
60
x| 489 | 238 | 35 s W
5‘ \ ™ \\JQ__N\ \ » ¢
®| 35 | 625 | 340 & 50 =
£ ‘m\\
5 AN
GRADATION VALUES E Q!
30 b
D60 | D50 | D30 | D20 | D10
20 \!\
®| 1044 | 7.77 | 3.71 | 1.49 | 0.11 TTT ¢
10 T
x| 0.09
A 0.08 0 5 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 018 5 2 0.018 5 4 3 0.001
*| 707 | 044 Grain Size In Millimeter
Gravel Sand Silt and CI
ra |
@| 046 | 042 v Coarse |  Medum | Fine i




JobNo. OL-2529 Date September 28, 2000 . 3

Washington State
Hole No. H-3-98 Sheet 2 of 2 Laboratory Summary 'T’ Department of Transportation
Project SR 500 (112TH. ST.) AND GHER RD. I/C :

D(ef‘t’)th D(‘*rr‘")th Sample No. | USCS Color Description IMc% | w [ pL | P
®| 535 | 16.31 D14 SM SEE BORING LOG SILTY SAND with GRAVEL NP | NP | NP
x| 585 | 17.83 D15 GW-GM SEE BORING LOG WELL-GRADED GRAVEL with SILT and SAND NP | NP | NP
Al 735 | 2240 D-18 GM SEE BORING LOG SILTY GRAVEL with SAND NP | NP | NP

US Sieve Opening In Inches ( US Sieve Numbers Hydrometer Analysis

GRADATION FRACTIONS 3 i #10 #40 #200

) 100
%Gravel| %Sand | %Fines | Cc | Cu %0
220 | 571 | 209 \4
80
| 495 | 391 | 11.4 | 3.0 [1154 \\+\\ {
70 ™
- N
A| 495 | 362 | 143 ?_? X
2 60 \i\
& N \ .
§ 50 N :
E
’ E 40 \ \
GRADATION VALUES o H\
o \\
30 <N
™~
D60 | D50 | D30 | D20 | D10 ﬁ\ﬁ
20 \\
®| 035 | 024 | 011 | ~——
10
x| 669 | 461 | 1.08 | 0.37
Al 749 4.53 0.73 0.21 0 5 4 3 2 10 8 4 3 2 18 § 4 3 2 018 5§ 4 3 2 0.018 5§ 4 3 0.001
Grain Size In Millimeter
Gravel Sand Silt and Cla
Vi ]
CoarseI Medium I " Fine y




JobNo. OL-2529 Date September 28, 2000 3
. Lab t S Washington State
Hole No. H-4-98 Sheet 1 of 1 aboratory summary 77’ Department of Transportation
Project SR 500 (112TH. ST.) AND GHER RD. I/C
D?ff)th D(f"";h Sample No. | USCS Color Description Mc% | LL | PL | PI
e 115 | 351 D5 GP-GM SEE BORING LOG POORLY GRADED GRAVEL with SILT and SAND NP | NP | NP
x| 19.0 5.79 D8 SM SEE BORING LOG SILTY SAND NP | NP | NP
Al 240 | 732 D9 SM SEE BORING LOG SILTY SAND NP | NP | NP
*| 340 | 1036 D-11 SM SEE BORING LOG SILTY SAND with GRAVEL NP | NP | NP
US Sieve Opening In Inches US Sieve Numbers | Hydrometer Analysis
GRADATION FRACTIONS - A" #0 240 #200
100 % n e
%Gravel| %Sand | %Fines | Cc | Cu %0 N
—
®| 536 | 365 | 99 |64 |91 THa \\
- 80 N N
x| 108 | 421 | 471 "N \
- 70 \
Al 03 | 500 | 497 E ™N
®
60 N\
x| 302 | 394 | 307 s of \\ N\
@ NN \
g 50 *
£ N
i
% . X \\
o N
GRADATION VALUES 5 |
30
D60 | D50 | D30 | D20 | D10 {
20
™~
®| 744 | 535 | 192 | 068 | 0.08 M
[~
0 10
x| 044 | 0.09
Al 011 0.08 0 §4°3 2 10 8 4 3 2 18 543 2 01e 5§54 3 2 0.018 5§ 4 3 0.001
»| 192 | 068 Grain Size In Millimeter
Sand
Gravel —— Silt and Clay
Coarse I Medium ] Fine




JobNo.  OL-2529 Daste  September 28, 2000 _-— sue
Hole No. H-21-98 Shest 1 of 1 Laboratory Summary 77-’ Department of Transportation
Project SR 500 (112TH. ST.) AND GHER RD. I/C

D?fgth D(en;:)th Sample No. | USCS Color Description MC% | LL PL Pl
@ 285 8.69 D-6 SM SEE BORING LOG SILTY SAND NP NP NP
X| 385 11.73 D-8 SM SEE BORING LOG SILTY SAND NP NP NP
US Sieve Opening In Inches US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS " - #0 40 4200
100
%Gravel| %Sand | %Fines | Cc | Cu 00 s
] o
o 1138 423 45.9 ]|
80 =
X[ 141 393 (- 46.6
70 N
= N
5 N
2 e
= A\
& 50
£
(IS
g 40
GRADATION VALUES o
30
D60 | D50 | D30 | D20 | D10
20
@ 017 | 0.09
10
x| 0.16 | 0.09
0 5 4 2 10 8 4 3 2 1 8 5 4 3 2 018 2 0.018 5 4 3 0.001
Grain Size In Millimeter
Sand
Gravel Silt and Clay
Coarse | * Medium l Fine




JobNo. OL-2529 Date September 28, 2000 A Washinaton Stat
Holé No. H-22-98 sheet 1 of 1 Laboratory Summary VT’ Department of Transportation
Project SR 500 (112TH. ST.) AND GHERRD. I/C .
D?f‘t’)“‘ Dgr‘:;h Sample No. | USCS Color Description MC% | W | PL | P
@ 240 7.32 D-6 cL SEE BORING LOG SANDY LEAN CLAY 30 15 15
US Sieve Opening In Inches US Sieve Numbers l Hydrometer Analysis
GRADATION FRACTIONS 3 3,. " " #10 440 #200
100 #\-..____
%Gravel| %Sand | %Fines | Cc | Cu 90 -‘\\
: N
® 04 371 62.5
| ) N\
70
L
S
2 e »
-y
m
& 50
&
€
’ 8 40
GRADATION VALUES 6‘."’
30
D60 | D50 | D30 | D20 | D10
20
o
10
0 5 4 3 2 10 8 5 4 3 2 18 5 4 3 2 018 5 4 3 2 0.018 5 4 3 2 0.001
Grain Size In Millimeter
Sal
Gravel __ Sand Silt and Clay
Coarse | Medium | Fine




JobNo. OL-2529 Date September 28, 2000 A Washinaton Stat
ashington State
Hole No. H-25-99 Sheet 1 of 1 Laboratory Summary '7’ Depaltrrglent of Transportation
Project 112th & Gher Road I/C
D?f'é’)‘h D(‘:r‘]’;h Sample No. | USCS Color Description MC% | LL | PL | PI
e 90 2.74 D3 SM See Boring Log SILTY SAND with GRAVEL 3 | NP | NP | NP
x| 240 | 7.32 D-7 SM See Boring Log SILTY SAND with GRAVEL 4 | NP | NP | NP
A| 200 | 884 D8 GW-GM See Boring Log WELL-GRADED GRAVEL with SILT and SAND 29 | NP | NP | NP
*x| 540 | 1646 D13 SW-SM See Boring Log WELL-GRADED SAND with SILT 25 | NP | NP | NP
©| es0 | 21.03 D-16 GW-GM See Boring Log WELL-GRADED GRAVEL with SILT and SAND 9 | NP | NP | NP
US Sieve Opening In Inches | US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS - e “ ¥ " o200
100 d #
%Gravel| %Sand | %Fines | Cc | Cu 90 \ %\\R
5 NN
® 186 | 504 | 310 &
: 80 SN N
X| 248 | 573 | 17.8 J
. 70
Al 523 | 416 | 61 |11|s08| I \\
(7]
. 60 NS
x| 53 | 855 | 82 |17 |108] = WK N
@ N §\
©| 666 | 376 | 58 |30 540 & 80 >
= N
40
<
GRADATION VALUES ) N \ \\
30
N \ \
D60 | DSO | D30 | D20 | D10 N \ N
. 20 ] M \ N
[~
®| 1.02 | 0.50 N
10 ~
X| 1.04 | 044 | 015 | 0.08 I
A 7.64 5_19 1.01 045 0_13 0 4 3 2 10 8 5 4 3 2 1 8 5 4 3 2 018 5 4 3 2 0.018 5 4 3 2 0.001
«| 086 | 066 | 034 | 018 | 008 Grain Size In Millimeter
Gravel Sand Silt and Cla:
|
©| 846 | 597 | 2.00 | 0.68 | 0.16 rave Goarse | Wedm | — y




JobNo. OL-2529

Date September 28, 2000 A Washinaton Stat
ashington State
Hole No. H-26-99 Shest 1 of 1 Laboratory Summary 77" Depariment of Transportation
Project  112th & Gher Road I/C
D?f?)th Dg::;h Sample No. | USCS Color Description MC% [ LL PL Pl
@ 90 2,74 D-3 SM See Boring Log SILTY SAND with GRAVEL 27 NP NP NP
x| 29.0 8.84 D8 SM See Boring Log SILTY SAND with GRAVEL 20 NP NP NP
A| 540 16.46 D-13 SM See Boring Log SILTY SAND 21 NP NP NP
*| 69.0 21.03 D-16 SP-SM See Boring Log POORLY GRADED SAND with SILT and GRAVEL 17 NP NP NP
US Sieve Opening In inches US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS 3" ) 3/4" #4 #10 #40 #200
100 & +*
%Gravel| %Sand | %Fines | Cc | Cu 90 \\u
22.7 35.2 421 % \
x| 398 | 462 | 14.0 \\ Rom Ay
Ny ™
70 “\ \
Al 00 | 829 | 17.1 E N
= N \
| s @ %
*x| 418 | 501 | 81 |02 |603 > N \
o N
& 50
iE K§ \\\
£ NN
8 40 N
GRADATION VALUES 5
30 ~\
D60 | Ds0O [ D30 { D20 | D10
20 \\\
®| 022 | 012 \\%
10 A
| 467 | 163 | 0.28 | 0.2 _ m
A} 020 0.16 0.10 0.08 0 §4 3 2 10 8 54 3 2 18 §4 3 2 018 54 3 2 0.018 54 3 2 0.001
x| 541 | 200 | 031 | 016 | 0.08 Grain Size In Millimeter
Sand
Gravel Silt and Clay
Coarse | Medium T Fine




JobNo. OL-2529 Date September 28, 2000 P N
Laboratory S Washington State
Hole No. H-28-00 Sheet 1 of 1 a atory summary "’ Department of Transportation
Project  112th & Gher Road I/C
D(ef‘t’)th D(‘:’;h Sample No. | USCS Color Description MC% | LL | PL | PI
®| 40 1.22 D-1 GP-GM See Boring Log POORLY GRADED GRAVEL with SILT and SAND 14 NP | NP | NP
X 14.0 4.27 D-3 SM See Boring Log SILTY SAND 4 NP | NP | NP
Al 280 8.53 D-6 GM See Boring Log SILTY GRAVEL with SAND 24 NP | NP | NP
*| 695 | 2118 D17 SM See Boring Log SILTY SAND with GRAVEL 2 NP | NP | NP
©| 745 | 22.1 D-18 GP-GM Seo Boring Log POORLY GRADED GRAVEL with SILT and SAND 14 NP | NP | NP
US Sieve Opening In Inches US Sieve Numbers ) Hydrometer Analysis
GRADATION FRACTIONS a 34 #“ #10 #40 #200
100 e
%Gravel| %Sand | %Fines| Cc | Cu 90 <
NN —
®| 592 311 9.7 | 94 (1049 b
N
X| 128 | 499 | 372 \ TN
70
Al 450 | #19 | 132 £ \\ \\
g 60 NN
x| 183 | 614 | 202 > \
p N \
| 489 | 422 89 | 1.0 |837 g %0 N
£ N . \\
€ N
g 4 \ N A
GRADATION VALUES & \ N "
20 L N LN
\‘\ \\ ! \
D60 | D50 | D30 | D20 | D10 1 k! NG
20 =
y - N
®| 830 | 6.21 | 248 | 0.61 | 0.08 ™~ N
10 \
X| 025 | 0.15
. Al 615 272 0.34 0.14 0 5§ 4 3 2 10 8 54 3 2 18 5§ 4 3 2 018 5§ 4 3 2 0.018 54 3 0.001
*| 028 | 0.20 | 0.0 Grain Size In Millimeter
Gravel Sand Silt and Cl
ravel It an a
©| 747 | 436 | 078 | 0.28 | 0.09 c“m] Medium l Fino y




iy

JobNo. OL-2529 Date September 28, 2000 A Washinaton Stat
T ashnington state
Hole No. H'29'°° Sheet 1 Of 1 Laboratory Summary v’ Departn-g‘ent ofTransportation
Project 112th & Gher Road I/IC
Dg{’)‘h D&“’;“ Sample No. | USCS Color Description MC%| LL | PL | PI
® 80 2.44 D-2 ML See Boring Log SANDY SILT 42 38 28 10
x| 130 3.96 D-3 SM See Boring Log SILTY SAND with GRAVEL 29 | NP | NP | NP
Al 430 | 13.11 D9 GP-GM See Boring Log POORLY GRADED GRAVEL with SILT and SAND 15 | NP | NP | NP
*| 480 | 14.63 D-10 SM See Boring Log SILTY SAND 3 | NP | NP | NP
®| 630 | 19.20 D-13 GP-GM See Boring Log POORLY GRADED GRAVEL with SILT and SAND 14 | NP | NP | NP
' US Sieve Opening In Inches I US Sieve Numbers Hydrometer Analysis
GRADATION FRACTIONS - 314" “ #10 240 #00
100 ma
%Gravel| %Sand | %Fines | Cc | Cu 00 AN, s
\ S e
N
e| 78 367 | 55.6 u N
w . MENAN
1T
X| 302 | 426 | 272 \\i N \
70
A| 567 | 338 95 | 0.6 |249.3 £ |\ ™~ \
o
g 60 \‘\ A
x| 34 | 782 | 184 >, N )
[«1] \\\ \
.®| 525 40.9 66 | 06 |81.3 @ 50 ] N
& \L:__ I~ \N\ A\
T w0 N \59\ N \
8 ) ~
GRADATION VALUES B \‘s
30 e N
SN
D60 | D50 | D30 | D20 | D10 EN
20
®| 0.09 \\
10 \ N
m| 147 | 058 | 0.10 )
A| 19.70 8.85 0.95 0.24 0.08 0 54 3 2 10 8 54 3 2 18 5 4 3 2 018 54 3 2 0.018 54 3 0.001
x| 034 | 024 | 041 | 0.8 Grain Size In Millimeter
Gravel Sand Siit and Cla
\'
©| 869 | 536 | 074 | 030 | 0.11 Goarse | Medum | — i y




