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Laboratory Testing 
 



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

sandy SILT

1.5
1

.75
.375
#4
#8

#10
#20
#40
#60

#100
#200
#270

0.0297 mm.
0.0191 mm.
0.0118 mm.
0.0086 mm.
0.0062 mm.
0.0031 mm.
0.0013 mm.

100.0
100.0
100.0
100.0
100.0
100.0
100.0

97.1
94.2
91.2
86.8
83.0
81.8
80.7
76.7
58.3
50.2
44.1
28.4
18.9

NP NV NP

ML A-4(0)

0.2156 0.1149 0.0123
0.0085 0.0034

Collected by: LDM

02/15/2018 02/20/2018

BN

CJK

12/19/2017

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 10'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 5.8 11.2 43.6 39.4

Particle Size Distribution Report



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

SILT, trace sand

1.5
1

.75
.375
#4
#8

#10
#20
#40
#60

#100
#200
#270

0.0309 mm.
0.0204 mm.
0.0124 mm.
0.0089 mm.
0.0064 mm.
0.0032 mm.
0.0013 mm.

100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.9
99.2
98.4
97.5
95.6
93.8
73.6
61.5
47.3
37.7
33.7
25.6
20.1

NP 29 NP

ML A-4(1)

0.0461 0.0405 0.0193
0.0135 0.0046

Collected By: LDM

02/15/2018 02/20/2018

BN

CJK

12/19/2017

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 25'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 0.8 3.6 64.6 31.0

Particle Size Distribution Report



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

1.5
1

.75
.375
#4
#8

#10
#20
#40
#60

#100
#200
#270

0.0305 mm.
0.0194 mm.
0.0113 mm.
0.0081 mm.
0.0058 mm.
0.0030 mm.
0.0013 mm.

100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.9
94.9
78.6
65.2
50.1
47.4
74.6
72.5
70.5
66.4
60.3
42.0
24.3

32 42 10

ML A-5(3)

0.3542 0.3034 0.0058
0.0040 0.0018

Collected by: LDM

02/16/2018 02/20/2018

BN

CJK

12/19/2017

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 30'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 5.1 44.8 50.1

Particle Size Distribution Report



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

fat clay

1.5
1

.75
.375
#4
#8

#10
#20
#40
#60

#100
#200
#270

0.0273 mm.
0.0173 mm.
0.0100 mm.
0.0072 mm.
0.0052 mm.
0.0028 mm.
0.0012 mm.

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

98.7
95.6
95.6
95.6
91.7
87.9
68.6
46.1

29 57 28

CH A-7-6(34)

0.0061 0.0045 0.0021
0.0014

Collected by: LDM

02/15/2018 02/20/2018

BN

CJK

12/19/2017

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 45'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 0.0 0.0 12.8 87.2

Particle Size Distribution Report



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Silty SAND

#10
#20
#40
#60

#100
#200

100.0
99.5
66.4
30.1
18.6
15.1

np nv

SM A-2-4(0)

0.6401 0.5764 0.3895
0.3408 0.2497

2-8-18 2-8-18

BN

CJK

2-8-18

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 65'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 33.6 51.3 15.1

Particle Size Distribution Report



(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Silty SAND

#10
#20
#40
#60

#100
#200

100.0
99.9
98.0
50.8
28.7
17.5

np nv

SM A-2-4(0)

0.3801 0.3590 0.2779
0.2475 0.1584

2-8-18 2-8-18

BN

CJK

2-8-18

Snoqualmie Mill Ventures

Snoqualmie Mill Site

120126 H012

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: Onsite
Sample Number: EB-1 Depth: 95'

Client:

Project:

Project No: Figure

TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 2.0 80.5 17.5

Particle Size Distribution Report



Percent Passing #200

ASTM - D1140

Date SampProject Project No. Soil Description

12/19/17 Snoqualmie Mill Site 120126 H012

Tested By Location EB/EP No. Depth Various

BN Onsite

Sample I.D. EB1-55' EB1-65' EB1-75'

Wet Weight 1059.4 1057.5 1104.1

Dry Weight 931.2 931.2 954.2
Water Weight 128.3 126.3 149.9

Pan 425.1 453.0 424.5
Actual Dry Weight 506.0 478.2 529.7

Percent of  Water Weight 25.3 26.4 28.3
After Wash Weight 851.5 854.9 842.6

Percent Passing #200 15.7 16.0 21.1

Sample I.D. EB1-85' EB1-95'

Wet Weight 1323.4 1181.5
Dry Weight 1158.5 1045.9

Water Weight 164.9 135.6
Pan 507.0 530.6

Actual Dry Weight 651.6 515.3
Percent of  Water Weight 25.3 26.3

After Wash Weight 1064.6 958.8
Percent Passing #200 14.4 16.9

ASSOCIATED EARTH SCIENCES, INC.
911 5th Ave., Suite 100  Kirkland, WA 98033  425-827-7701 FAX 425-827-5424     



Tested By: BN Checked By: CJK

SILT, trace sand 29 NP NP 99.2 95.6 ML

SILT, trace sand 42 32 10 94.9 50.1 ML

fat clay 57 29 28 100.0 100.0 CH

120126 H012 Snoqualmie Mill Ventures

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Figure

Location: Onsite Depth: 25' Sample Number: EB-1

Location: Onsite Depth: 30' Sample Number: EB-1

Location: Onsite Depth: 45' Sample Number: EB-1
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LIQUID LIMIT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID AND PLASTIC LIMITS TEST REPORT

Collected by: LDM
Collected by: LDM
Collected by: LDM

Snoqualmie Mill Site
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GEOTECHNICAL LABORATORY TESTING

We performed geotechnical laboratory testing on selected soil samples retrieved from one boring 

completed for Associated Earth Sciences, Inc.’s Snoqualmie Mill Project. The laboratory testing 

program included tests to classify the soil and provide data for engineering studies. We visually

described all tested samples. Our laboratory testing program included water content 

determinations, grain size distribution analyses, Atterberg limits determinations, one-

dimensional consolidation, and consolidated-undrained triaxial testing.

The following sections describe the laboratory test procedures.

VISUAL CLASSIFICATION

We classified or described soil samples using ASTM International (ASTM) D2487-17, Standard 

Test Method for Classification of Soil for Engineering Purposes, or ASTM D2488-17, Standard 

Recommended Practice for Description of Soils (Visual-Manual Procedure).  For samples which 

we did not perform index testing, we assigned a Unified Soil Classification System (USCS) 

group name and symbol, based on visual-manual description. We revised visual classifications 

using results of the index tests discussed below.

WATER CONTENT DETERMINATION

We tested the water content of selected samples in accordance with ASTM D2216-10, Standard 

Method for Laboratory Determination of Water (Moisture) Content of Soil, Rock, and Soil-

Aggregate Mixtures. Comparison of the water content of a soil with its index properties can be 

useful in characterizing soil unit weight, consistency, compressibility, and strength. We present 

water content test results in the Laboratory Test Summary table in this lab report.

GRAIN SIZE DISTRIBUTION ANALYSIS

Grain size distribution analyses separate soil particles through mechanical or sedimentation 

processes. We present grain size distribution analysis results in the Lab Summary Table and on 

plots in this lab report.  Grain size distribution plots provide tabular information about each 

specimen, including: USCS group symbol and group name; water content; constituent (i.e., 

cobble, gravel, sand, and fines) percentages; coefficients of uniformity and curvature, if 

applicable; personnel initials; ASTM standard designation; and testing remarks. Constituent 

percentages are also presented in the Lab Summary Table in this lab report.
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We performed combined analyses (mechanical and sedimentation) on selected soil specimens to 

determine the grain size distribution of coarse- and fine-grained soil particles, in accordance with 

ASTM D422-63 (2007)e2, Standard Test Method for Particle-Size Analysis of Soils. We 

typically assume a specific gravity of 2.7 for hydrometer calculations, unless otherwise indicated 

on grain size distribution plots. We assumed a different specific gravity for one tested specimen, 

as noted on the associated plot.

ATTERBERG LIMITS DETERMINATION

We determined soil plasticity by performing Atterberg Limits tests on selected samples in 

accordance with ASTM D4318-17, Standard Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils, Method A (Multi-Point Liquid Limit). The Atterberg Limits include 

liquid limit (LL), plastic limit (PL), and plasticity index (PI=LL-PL).

We present soil plasticity test results in the Lab Summary Table and on plasticity charts in this 

lab report. Plasticity charts provide the liquid limit, plastic limit, plasticity index, USCS group 

symbol, the sample description, water content, and percent passing the No. 200 sieve (if a grain 

size distribution analysis was performed).

ONE-DIMENSIONAL CONSOLIDATION TESTING

We performed one-dimensional consolidation tests in a fixed-ring consolidometer on relatively 

undisturbed samples in accordance with ASTM D2435/D2435M-11, Standard Test Methods for 

One Dimensional Consolidation Properties of Soils Using Incremental Loading, Test Method B 

(loaded to 100% primary consolidation with time-deformation readings on all load increments). 

We used the Casagrande construction method (log of time) to determine the end of primary 

consolidation. One-dimensional consolidation results presented in this lab report include a test 

summary, settlement plots, summarized incremental plots, and incremental plots at requested 

load increments.

CONSOLIDATED UNDRAINED (CU) TRIAXIAL COMPRESSION TESTING

We performed consolidated, undrained, triaxial compression tests (CU) with pore pressure 

measurements on requested, relatively undisturbed tube samples in accordance with ASTM 

D4767-11, Standard Test Method for Consolidated Undrained Triaxial Compression Test for 

Cohesive Soils. We saturated each sample using back pressure, then determined the degree of 

specimen saturation by measuring pore pressure coefficient B. Sample side drains consisting of 

thin strips of filter paper were used to facilitate consolidation. We sheared the specimens with a 
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displacement-controlled testing machine.  CU test results presented in this lab report include test 

summary tables, and plots of principal stress difference versus axial strain, pore pressure versus 

axial strain, principal effective stress ratio versus axial strain, and Mohr diagrams for failure 

conditions.

CONSIDERATIONS

Drilling, sampling, and handling methodologies may affect the outcome of prescribed 

geotechnical laboratory tests. We cannot quantify or qualify sample disturbance imparted during 

the sampling process, or from handling procedures prior to our receipt of the samples. Sample 

disturbance may impact one-dimensional consolidation and triaxial testing results. As-received 

moisture content may affect test results; we cannot account for the effects of moisture change 

between sampling and testing. Instances of limited recovery may have resulted in test samples 

not meeting specified minimum mass requirements, per ASTM standards. Test plots show which 

samples do not meet ASTM specified minimum mass requirements.

REFERENCES

ASTM International, 2007, Standard test method for particle-size analysis of soils, D422-
63(2007)e2: West Conshohocken, Pa., ASTM International, Annual book of standards, v. 
04.08, soil and rock (I): D420 - D5876, 8 p., available: www.astm.org.

ASTM International, 2010, Standard test methods for laboratory determination of water 
(moisture) content of soil and rock by mass, D2216-10: West Conshohocken, Pa., ASTM 
International, Annual book of standards, v. 04.08, soil and rock (I): D420 - D5876, 7 p., 
available: www.astm.org.

ASTM International, 2011, Standard test method for consolidated undrained triaxial compression 
test for cohesive soils, D4767-11: West Conshohocken, Pa., ASTM International, Annual 
book of standards, v. 04.08, soil and rock (I): D420 - D5876, 14 p., available: 
www.astm.org.

ASTM International, 2011, Standard test methods for one-dimensional consolidation properties 
of soils using incremental loading, D2435-11: West Conshohocken, Pa., ASTM 
International, Annual book of standards, v. 04.08, soil and rock (I): D420 - D5876, 15 p., 
available: www.astm.org.

ASTM International, 2017, Standard practice for classification of soils for engineering purposes 
(unified soil classification system), D2487-17: West Conshohocken, Pa., ASTM 
International, Annual book of standards, v. 04.08, soil and rock (I): D420 - D5876, 10 p., 
available: www.astm.org.
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ASTM International, 2017, Standard practice for description and identification of soils (visual-
manual procedures), D2488-17: West Conshohocken, Pa., ASTM International, Annual 
book of standards, v. 04.08, soil and rock (I): D420 - D5876, 13 p., available: 
www.astm.org.

ASTM International, 2017, Standard test methods for liquid limit, plastic limit, and plasticity 
index of soils, D4318-17: West Conshohocken, Pa., ASTM International, Annual book of 
standards, v. 04.08, soil and rock (I): D420 - D5876, 16 p., available: www.astm.org.



LABORATORY TERMS

Abbreviations,

Symbols, and Terms Descriptions

% Percent
* Sample specimen weight did not meet required minimum mass for the test method
" Inch
# Test not performed by Shannon & Wilson, Inc. laboratory
ASTM Std. ASTM International Standard

Cc Coefficient of curvature

Clay-size Soil particles finer than 0.002 mm
cm Centimeter

cm2 Square centimeter
Coarse-grained Soil particles coarser than 0.075 mm (cobble-, gravel- and sand-sized particles)
Cobbles Soil particles finer than 305 mm and coarser than 76.2 mm

Cu Coefficient of uniformity

CU Consolidated-Undrained
e Axial strain
Fine-grained Soil particles finer than 0.075 mm (silt- and clay-sized particles)
ft Feet
gm Wet unit weight
Gravel Soil particles finer than 76.2 mm and coarser than 4.75 mm

Gs Specific gravity of soil solids

Ho Initial height

DH Change in height

DHload End of load increment deformation

in Inch

in3 Cubic inch
LL Liquid Limit
min Minute
mm Millimeter

mm Micrometer

MC Moisture content
MPa Mega-Pascal
NP Non-plastic
OC Organic content
p Total stress
p' Effective stress
Pa Pascal
pcf Pounds per cubic foot
PI Plasticity Index
PL Plastic Limit
psf Pounds per square foot
psi Pounds per square inch
q Deviatoric stress
Sand Soil particles finer than 4.75 mm and coarser than 0.075 mm
sec Second
Silt Soil particles finer than 0.075 mm and coarser than 0.002 mm

tn Time to n% primary consolidation

tload Duration of load increment

tsf Short tons per square foot
USCS Unified Soil Classification System
UU Unconsolidated-Undrained
WC Water content

Snoqualmie 001-R1-A-Table Snoqualmie 001
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typically assume a specific gravity of 2.7, unless the mechanical and settling curves do not match.  The hydrometer curve at 37 ft required a
specific-gravity-approximation adjustment to 2.78 to align with the mechanical curve.  The actual specific gravity of this specimen may vary.
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0.514 5.91E-03 9.37E-03 3.61E-09

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

SPECIMEN DATA AND TEST RESULTS

Sample Classification:
Pre-

Inundation

Final

Load

TEST SUMMARY

Boring EB-1, Sample , 22.6 ft

1.861
Plasticity Index, PI (LL - PL) ---

Wet Unit Weight, pcf 116.7 134.2Fines Content ---

Height, in 0.787 0.609Specific Gravity, Gs (Assumed) 2.7

Silt (ML)

Liquid Limit, LL ---

av,

Mpa-1

cv,

cm2/s

1.972
Plastic Limit, PL ---

Specimen Volume, in3 2.404

k,

cm/s

ΔH

at t100,

in

Diameter, in 1.972

--- Dry Unit Weight, pcf

Coefficient of Consolidation Interpretation Procedure 1 Degree of Saturation 100% 100%

109.1
Initial Seating Load, g 50

Water Content 38% 23%
Final Seating Load, g 50

Void Ratio 1.00

Organic Content 84.4

0.55ASTM Test Method Method B

Seating

Load

Increment

Number

Applied

Stress,

tsf

tload,

min

t50,

min

ΔHload,

in ΔH/Ho

Void

Ratio

3 0.26 525 0.3 0.025

2 0.10 510 0.4 0.008

0.019 2.4% 0.947 2.41E+00 1.11E-02 1.32E-06

0.6% 0.983 1.71E+00 7.26E-03 6.12E-070.005

5 1.04 315 0.1 0.052

4 0.52 885 0.3 0.038

0.041 5.2% 0.893 6.11E-01 2.10E-02 6.55E-07

3.6% 0.924 9.53E-01 8.93E-03 4.29E-070.029

7 4.15 300 0.1 0.091

6 2.07 1080 0.1 0.072

0.072 9.2% 0.813 2.18E-01 2.69E-02 3.09E-07

7% 0.857 3.70E-01 2.48E-02 4.75E-070.055

2.24E-07

9 16.60 900 0.1

8 8.30 230 0.1 0.115 0.093

1.46E-07

10 33.19 285 0.1 0.173 0.143 18.1%

0.144 0.116 14.8% 0.701 7.55E-02 3.47E-02

3.52E-02

11.8% 0.761 1.32E-01 3.13E-02

15 1.56 465 0.2 0.199 0.186 23.6%

0.516 1.64E-02

0.194

12 95.42 185 0.1 0.225 0.189 24%

14 6.22 2715 0.2 0.207 0.190 24.1%

2.57E-02

0.524 2.23E-02 9.20E-03

8.45E-08

11 66.38 1110 0.1 0.208 0.171 21.7% 0.562 2.28E-02 3.66E-02 5.00E-08

0.635 4.17E-02

2.66E-08

13 23.86 1455 0.7 0.216

1.33E-08

24.6% 0.504 -1.73E-03 2.57E-03 2.88E-10

17 0.10 8851 167.0 0.178

16 0.39 975 0.2 0.188

0.167 21.2% 0.573 1.25E+00 1.20E-05 9.58E-10

22.9% 0.539 1.32E-01 1.29E-02 1.10E-070.180

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.

0.0020.714100.051 1.92E-074.43E-038.85E-010.9920.2%0.002



Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

CONSOLIDATION CURVES

Boring EB-1, Sample , 22.6 ft

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Maximum Applied Effective Consolidation Stress, tsf = 95.42

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11.  Finalized by JFL.
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Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

LOAD INCREMENT TIME-DEFORMATION CURVES

Boring EB-1, Sample , 22.6 ft

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

Load Sequence, tsf = 0.1, 0.26, 0.52, 1.04, 2.07, 4.15, 8.3, 16.6, 33.19, 66.38, 95.42

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11.  Finalized by JFL.
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Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

Load Sequence, tsf = 23.86, 6.22, 1.56, 0.39, 0.1

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11.  Finalized by JFL.

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

UNLOAD INCREMENT TIME-DEFORMATION CURVES

Boring EB-1, Sample , 22.6 ft

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington
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PLOT OF LOAD I NCREMENT NUMBER 6 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 6 (LOG TIME)

BORING EB-1, SAMPLE , 22.6 ft

Applied Stress, tsf = 2.07

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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PLOT OF LOAD I NCREMENT NUMBER 7 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 7 (LOG TIME)

BORING EB-1, SAMPLE , 22.6 ft

Applied Stress, tsf = 4.15

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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PLOT OF LOAD I NCREMENT NUMBER 8 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 8 (LOG TIME)

BORING EB-1, SAMPLE , 22.6 ft

Applied Stress, tsf = 8.3

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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0.0030.114100.051 1.96E-064.73E-028.30E-010.9620.2%0.002

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.

1.94E-01 2.06E-04 2.53E-090.156

4.06E-08

21.8% 0.538 -3.04E-03 4.19E-03 8.00E-10

17 0.10 7441 254.8 0.155

16 0.38 1395 10.1 0.163

0.148 18.8% 0.597 7.32E-01 8.36E-06 3.81E-10

19.8% 0.577

2.75E-02

0.556 1.91E-02 3.35E-02

2.07E-07

11 65.03 1110 0.0 0.175 0.144 18.4% 0.605 2.13E-02 5.29E-02 6.62E-08

0.672 3.37E-02

2.88E-08

13 23.37 2715 0.5 0.185

15 1.52 975 0.1 0.171 0.164 20.9%

0.558 1.71E-02

0.171

12 93.48 1455 0.1 0.193 0.163 20.7%

14 6.10 465 0.1 0.178 0.167 21.3%

12.3% 0.724 7.17E-02 4.99E-02

1.08E-01

9.5% 0.780 1.09E-01 5.50E-02

9.93E-070.043

3.23E-07

9 16.26 900 0.1

8 8.13 230 0.0 0.091 0.074

1.97E-07

10 32.52 285 0.0 0.142 0.118 15%

0.116 0.097

8.91E-01 3.69E-02 1.67E-060.023

7 4.06 300 0.1 0.071

6 2.03 1080 0.1 0.055

0.058 7.3% 0.822 1.84E-01 5.54E-02 5.38E-07

5.5% 0.858 3.25E-01 5.88E-02

0.8% 0.950 2.41E+00 2.99E-02 3.60E-060.006

5 1.02 315 0.1 0.039

4 0.51 885 0.1 0.028

0.031 3.9% 0.890 4.09E-01 5.95E-02 1.25E-06

2.9% 0.910

ΔH/Ho

Void

Ratio

3 0.25 525 0.1 0.019

2 0.10 510 0.1 0.009

0.014 1.8% 0.931 1.31E+00 4.35E-02 2.86E-06

Seating

Load

Increment

Number

Applied

Stress,

tsf

tload,

min

t50,

min

ΔHload,

in

Water Content 34% 22%
Final Seating Load, g 50

Void Ratio 0.97

Organic Content 85.7

0.58ASTM Test Method Method B

Silt (ML)

Liquid Limit, LL ---

av,

Mpa-1

cv,

cm2/s

1.992
Plastic Limit, PL ---

Specimen Volume, in3 2.450

k,

cm/s

ΔH

at t100,

in

Diameter, in 1.992

--- Dry Unit Weight, pcf

Coefficient of Consolidation Interpretation Procedure 1 Degree of Saturation 96% 100%

106.7
Initial Seating Load, g 50

0.547 5.60E-03 3.82E-02 1.36E-08

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

SPECIMEN DATA AND TEST RESULTS

Sample Classification:
Pre-

Inundation

Final

Load

TEST SUMMARY

Boring EB-1, Sample , 22.8 ft

1.969
Plasticity Index, PI (LL - PL) ---

Wet Unit Weight, pcf 115.1 129.7Fines Content ---

Height, in 0.786 0.631Specific Gravity, Gs (Assumed) 2.7



Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Maximum Applied Effective Consolidation Stress, tsf = 93.48

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

CONSOLIDATION CURVES

Boring EB-1, Sample , 22.8 ft
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Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

Load Sequence, tsf = 0.1, 0.25, 0.51, 1.02, 2.03, 4.06, 8.13, 16.26, 32.52, 65.03, 93.48

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.

LOAD INCREMENT TIME-DEFORMATION CURVES

Boring EB-1, Sample , 22.8 ft
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Specimen Volume  in3

Wet Unit Weight  pcf

Dry Unit Weight  pcf

UNLOAD INCREMENT TIME-DEFORMATION CURVES

Boring EB-1, Sample , 22.8 ft

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

Load Sequence, tsf = 23.37, 6.1, 1.52, 0.38, 0.1

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777
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PLOT OF LOAD I NCREMENT NUMBER 6 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 6 (LOG TIME)

BORING EB-1, SAMPLE , 22.8 ft

Applied Stress, tsf = 2.03

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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PLOT OF LOAD I NCREMENT NUMBER 7 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 7 (LOG TIME)

BORING EB-1, SAMPLE , 22.8 ft

Applied Stress, tsf = 4.06

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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PLOT OF LOAD I NCREMENT NUMBER 8 (LO G TIM E)

S

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

ONE-DIMENSIONAL CONSOLIDATION

Snoqualmie Mill

King County, Washington

PLOT OF LOAD INCREMENT 8 (LOG TIME)

BORING EB-1, SAMPLE , 22.8 ft

Applied Stress, tsf = 8.13

Specimen trimmed using a trimming turntable and indundated with distilled water.

Tested by AKV in accordance with ASTM D2435-11. Finalized by JFL.
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BORING EB-1, SAMPLE , 22 ft

EFFECTIVE CONFINING PRESSURE = 14 psi

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Principal Stress Difference adjusted for filter-paper and membrane effects. 

Water content derived from entire specimen.

Test procedures and calculations were performed in accordance with ASTM D4767-11. Original document produced in color.

Tested by AKV. Finalized by JFL.

Pre-Shear Specimen Photo

Post-Shear Specimen Photo

Effective Minor Principal Stress 1160 psf Effective Minor Principal Stress 910 psf

Axial Strain at Peak 12.54% Axial Strain at Peak 7.74%

Axial Strain at 50% Peak 1.99% Axial Strain at 50% Peak 0.43%

Principal Effective Stress Difference 2950 psf Principal Effective Stress Ratio 3.69

Effective Major Principal Stress 4110 psf Effective Major Principal Stress 3350 psf

CONSOLIDATED UNDRAINED COMPRESSIVE STRENGTH FAILURE CRITERION SUMMARY

Peak Principal Effective Stress Difference Criterion Peak Principal Effective Stress Ratio Criterion

Shear Rate, %/min 0.0085 Area, in2 5.207 5.091 ---

Shear Rate, in/min 0.0004 Percent Saturation 71.7% 64.4% ---

Post Consolidation Area Calculation Method A Void Ratio 1.32 1.25 ---

Time to 50% Primary Consolidation, min 6 Dry Unit Weight, pcf 72.7 74.8 74.8

Effective Confining Pressure, psf 2016 Wet Unit Weight, pcf 98.0 97.0 97.0

Specimen Height Post-Saturation, in 5.196 Water Content 34.9% 29.8% 29.8%

B-value at End of Saturation 0.99 Wet Mass, grams 696.4 669.9 669.9

Initial

Post-

Consolidation

Post-

Shear

Specific Gravity, Gs (Assumed) 2.7 Height, in 5.197 5.165 4.488

CU TRIAXIAL COMPRESSION

Snoqualmie Mill

King County, Washington

SPECIMEN DATA AND TEST RESULTS

Specimen Saturation Method Wet Aspect Ratio 2.02 2.03 ---

Initial Specimen State Intact Diameter, in 2.575 2.546 ---

Sample Classification:

Silt; ML; LL =28; PL =27
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CU TRIAXIAL COMPRESSION

Snoqualmie Mill

King County, Washington

BORING EB-1, SAMPLE , 37 ft

EFFECTIVE CONFINING PRESSURE = 28 psi

SPECIMEN DATA AND TEST RESULTS

Specific Gravity, Gs (Assumed) 2.78 Height, in 4.479 4.323 3.675

Sample Classification:

Silt; ML; LL =42; PL =27

Initial

Post-

Consolidation

Post-

Shear

Specimen Saturation Method Wet Aspect Ratio 1.87 1.90 ---

Initial Specimen State Intact Diameter, in 2.390 2.274 ---

Specimen Height Post-Saturation, in 4.432 Water Content 46.3% 37.6% 37.6%

B-value at End of Saturation 0.96 Wet Mass, grams 680.1 639.6 639.6

Time to 50% Primary Consolidation, min 23 Dry Unit Weight, pcf 88.1 100.8 100.8

Effective Confining Pressure, psf 4032 Wet Unit Weight, pcf 129.0 138.7 138.7

Post Consolidation Area Calculation Method A Void Ratio 0.97 0.72 ---

Shear Rate, in/min

CONSOLIDATED UNDRAINED COMPRESSIVE STRENGTH FAILURE CRITERION SUMMARY

Peak Principal Effective Stress Difference Criterion Peak Principal Effective Stress Ratio Criterion

Shear Rate, %/min 0.0102 Area, in2 4.485 4.061 ---

0.0004 Percent Saturation 100.0% 100.0% ---

Principal Effective Stress Difference 3460 psf Principal Effective Stress Ratio 3.21

Effective Major Principal Stress 5030 psf Effective Major Principal Stress 4990 psf

Axial Strain at 50% Peak 0.80% Axial Strain at 50% Peak 0.81%

Pre-Shear Specimen Photo

Effective Minor Principal Stress 1570 psf Effective Minor Principal Stress 1560 psf

Axial Strain at Peak 15.01% Axial Strain at Peak 14.60%

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Post-Shear Specimen Photo

Principal Stress Difference adjusted for filter-paper and membrane effects.

Water content derived from entire specimen. Specific Gravity estimated by hydrometer data; actual specific gravity may vary.

Test procedures and calculations were performed in accordance with ASTM D4767-11. Original document produced in color.

Tested by AKV. Finalized by JFL.
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CU TRIAXIAL COMPRESSION

Snoqualmie Mill

King County, Washington

BORING EB-1, SAMPLE , 37.5 ft

EFFECTIVE CONFINING PRESSURE = 42 psi

SPECIMEN DATA AND TEST RESULTS

Specific Gravity, Gs (Assumed) 2.78 Height, in 5.175 4.978 4.231

Sample Classification:

Silt; ML

Initial

Post-

Consolidation

Post-

Shear

Specimen Saturation Method Wet Aspect Ratio 2.12 2.14 ---

Initial Specimen State Intact Diameter, in 2.442 2.327 ---

Specimen Height Post-Saturation, in 5.135 Water Content 47.4% 35.5% 35.5%

B-value at End of Saturation 0.96 Wet Mass, grams 665.7 612.0 612.0

Time to 50% Primary Consolidation, min 27 Dry Unit Weight, pcf 71.0 81.2 81.2

Effective Confining Pressure, psf 6048 Wet Unit Weight, pcf 104.6 110.1 110.1

Post Consolidation Area Calculation Method A Void Ratio 1.44 1.13 ---

Shear Rate, in/min

CONSOLIDATED UNDRAINED COMPRESSIVE STRENGTH FAILURE CRITERION SUMMARY

Peak Principal Effective Stress Difference Criterion Peak Principal Effective Stress Ratio Criterion

Shear Rate, %/min 0.0088 Area, in2 4.685 4.253 ---

0.0004 Percent Saturation 91.5% 87.2% ---

Principal Effective Stress Difference 4580 psf Principal Effective Stress Ratio 2.97

Effective Major Principal Stress 6990 psf Effective Major Principal Stress 6900 psf

Axial Strain at 50% Peak 0.52% Axial Strain at 50% Peak 0.50%

Pre-Shear Specimen Photo

Effective Minor Principal Stress 2410 psf Effective Minor Principal Stress 2320 psf

Axial Strain at Peak 14.73% Axial Strain at Peak 11.97%

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

Post-Shear Specimen Photo

Principal Stress Difference adjusted for filter-paper and membrane effects.

Water content derived from entire specimen. Specific Gravity estimated by hydrometer data; actual specific gravity may vary.

Test procedures and calculations were performed in accordance with ASTM D4767-11. Original document produced in color.

Tested by AKV. Finalized by JFL.
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Test procedures and calculations were performed in accordance with ASTM D4767-11.

Original document produced in color.

Tested by AKV. Finalized by JFL.

Snoqualmie Mill

King County, Washington

SPECIMEN SUMMARY

MOHR'S CIRCLE PLOTS

BORING EB-1, SAMPLE 

CU TRIAXIAL COMPRESSION

SHANNON & WILSON, INC.�  •  400 NORTH 34TH STREET�  •  SUITE 100  •  SEATTLE, WASHINGTON  •  98103  •  MAIN 206-632-8020  •  FAX 206-695-6777

MOHR'S CIRCLE PLOT BASED ON MAXIMUM PRINCIPAL EFFECTIVE STRESS DIFFERENCE

MOHR'S CIRCLE PLOT BASED ON MAXIMUM PRINCIPAL EFFECTIVE STRESS RATIO

TS EB-1, , 22ft TS EB-1, , 37ft TS EB-1, , 37.5ft

EFF EB-1, , 22ft EFF EB-1, , 37ft EFF EB-1, , 37.5ft

0

1500

3000

4500

6000

7500

0 3000 6000 9000 12000 15000

Normal Stress, psf

0

1500

3000

4500

6000

7500

0 3000 6000 9000 12000 15000

Normal Stress, psf



STRESS PATH PLOT

Test procedures and calculations were performed in accordance with ASTM D4767-11.

Original document produced in color.

Tested by AKV. Finalized by JFL.
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STRESS-STRAIN PLOT

CU TRIAXIAL COMPRESSION

Snoqualmie Mill

King County, Washington

SPECIMEN SUMMARY

STRESS BEHAVIOR PLOTS
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APPENDIX D 
 

Water Level Monitoring Data 
 
 























 

 
 
 
 
 
 

APPENDIX E 
 

Slope Stability Analysis 
 
















