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THURBER ENGINEERING LTD.

September 12, 2024 File No.: GEN 0103-13 GEO MEMO R2

Jonathan Melvin, PMP Thurber File No.: 38613
Project Manager

BC Ministry of Transportation and Infrastructure

c/o Stites Consulting Inc.

440 Victoria Street

Kamloops, BC V2C 2A7

Alicia Kosolofski

Project Manager

BC Ministry of Transportation and Infrastructure
c/o Parsons Corporation

101-206 Seymour Street

Kamloops, BC V2C 2E5

HIGHWAY 8 REINSTATEMENT PROJECT
PROJECTS D, E, AND F
PAVEMENT DESIGN

Dear Jonathan,

We are pleased to submit this pavement design letter for projects D, E, and F, which is part of the
BCHRP Highway 8 Reinstatement Project (the Project).

1. BACKGROUND AND UNDERSTANDING

Highway 8 is a 69 km secondary highway that follows the Nicola River through the Nicola Valley,
connecting the communities of Merritt and Spences Bridge. Highway 8 was severely impacted by
the November 2021 Atmospheric River Event (the ‘Event’) and many sites were damaged.

The BC Ministry of Transportation and Infrastructure (MoTI) has adopted a two-phased approach
for reinstatement, and this approach was approved for federal cost sharing under the Disaster
Financial Assistance Arrangements (DFAA):
» Phase 1 (Response): Emergency repairs required to open the highway for public use; and
» Phase 2 (Recovery): Reinstatement of Highway 8 damage sites to a similar pre-event

condition.

The project has been subdivided into 23 ‘sites’, and six ‘projects’ (Projects A through F).
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Each site has undergone Phase 1 response works to temporarily reinstate the highway.
Temporary resurfacing was completed using a High Fines Surface Aggregate (HFSA) wearing
surface, as described in Ecora (2022).

Thurber Engineering Ltd. (Thurber) has been retained to provide Owner’s Engineer geotechnical
consulting services for Phase 2 of the project. These services include pavement design services
for Projects D through F.

This letter summarizes Thurber's pavement design and pavement recommendations for
Projects D through F.

1.1 Estimated Traffic Volumes and Road Classification

MoTI (2022) estimates an AADT of 470 vehicles per day in 2009, and projects 608 vehicles per
day for 2022 (we understand that this is two-way AADT). Approximately 24% of vehicles were
observed to be trucks (BC MoTl TDP Standard Length Bins 2 or greater, see WSP 2019 for bin
definitions) during a traffic count conducted at Shackan Reserve.

More recently, Premiere Traffic Data Services conducted a traffic count from October 11" to
October 17", 2023. This data was provided to Thurber in excel format without context. The traffic
counting program identified 100 to 150 vehicles per day (i.e., a two-way AADT of 200 to 300
vehicles per day) per lane with 30% to 50% trucks.

MoTI (2022) provides a functional classification of “Secondary Highway” for Highway No. 8.
1.2 Site Geology

Quaternary geology (i.e., soils) in the Lower Nicola Valley are complex and governed by multiple
historic glaciations, fluvial terracing, post-Fraser lacustrine deposits (glacial lakes Thompson and
Deadman), colluvial and landslide activity, and recent Nicola River deposits.

In general, recent lacustrine deposits are unlikely to be found at low enough elevations to impact
pavements (Ryder 1981). Pre-Fraser (Pleistocene) lacustrine silts and clays are present but are
highly over-consolidated (i.e., are unlikely to result in settlement problems).

Most subgrade soils are likely to be comprised of either recent Nicola River deposits (gravels,
sands), or Nicola Valley Complex soils (rubble from upslope instabilities, colluvium, floodplain
terrace deposits, or glacial till blankets, Ryder 1981, GSC 1982).

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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1.3 Existing Pavement Structure

A pavement investigation for the Highway 8 corridor was conducted by Ecora (2024). This
investigation included pavement cores from along the alignment. Cores were obtained from
LKI 34+760 to 56+265 (Projects A through F). Asphalt thickness was found to range from 50 mm
to 210 mm. Details are presented in the original report (Ecora 2024).

2, PAVEMENT DESIGN

Available traffic counting data suggests that a two-way AADT of 200 to 600 vehicles per day is
appropriate. We note that traffic on roads such as Highway 8 are expected to be highly variable,
and will change based on season, weather, and local economic considerations. Even with high-
quality longitudinal traffic counting studies, we would expect future predictions to be speculative.
From a pavement design perspective, the highest impact is likely to be fully loaded B-train logging
trucks. This will be highly dependent, however, on future logging operations in the area.

Based on the available traffic data and our engineering judgement, current traffic loading is
estimated to be 45 to 75 trucks per day per lane. Assuming a blended truck factor of 1.0 to 1.5
and a 2% growth rate, we estimate a 20-year ESAL range of 400,000 to 1,000,000 per lane. The
loading falls within the volume for a Type B pavement structure as per Technical Circular T-01/15.

Pavement thickness design was conducted as per AASHTO (1993). The following pavement
design parameters were used, as required by Technical Circular T-01/15:

Table 2.1: Pavement Design Parameters

Design Parameter Value
Reliability ! 85%
Standard Deviation (So) 2 0.45
Initial Pavement Serviceability Index (pi) 2 4.2
Terminal Pavement Serviceability Index (pt) 2 25

1 — As per Technical Circular T-01/15 for medium volume roads
2 - As per Technical Circular T-01/15

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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Table 2.2: Pavement Structure Design Parameters

Structural Layer Drainage UL7pe B [P eie!
Layer Y s . v . Structure
Coefficient ', a Coefficient 2, mi . 1
Thickness
Wearing Surface 0.4 1 75 mm to 150 mm
WGB / IGB 0.14 0.95 300 mm
SGSB 0.10 0.8 300 mm 3

Notes:
1 - As per Technical Circular T-01/15
2 — Based on recommendations outlined in Technical Circular T-01/15 and based on our judgement
3 — Assuming a soil subgrade, as opposed to a rock subgrade

We calculated the supported ESALs for a range of different subgrade conditions (using
AASHTO 1993) and compared this to the required 20-year ESAL of 1,000,000. The results are
presented in the following table:

Table 2.3: Interim Pavement Structure Design Results

Subgrade . . .
Subgrade Resilient Thickness | Thickness of | Thickness ESALs % of
- of Asphalt | Base Course | of SGSB .
Conditions Modulus Supported Required
(MPa) (mm) (mm) (mm)
Clean
gravels and 50 75 300 300 1,800,000 180
sands
g:gyggrt]‘(’j 30 100 300 300 1,000,000 100

The assumed subgrade moduli are based on engineering judgement and are generally consistent
with the values suggested by Report MI-183 Adaptation and Verification of AASHTO Pavement
Design Parameters for Ontario Conditions (no similar work exists for BC). Our experience
suggests that these values may be conservative; however, as there is no site-specific subgrade
information available, we judge them to be appropriate for the intended purpose.

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
File No.: GEN 0103-13 GEO MEMO R2 Page 4 of 10
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3. DISCUSSION AND RECOMMENDATIONS
3.1 Pavement Design and Recommendations

Based on the higher end (i.e., conservative) range of the anticipated traffic loading, and our
pavement design, a pavement structure consistent with Pavement Structure Type B, as identified
by Technical Circular T-01/15, is appropriate for the Project when used with a wearing surface
(AP) thickness of 100 mm.

Where the subgrade comprises well compacted clean gravels and sands, the wearing surface
(AP) thickness may be reduced to 75 mm. Where a 75 mm wearing surface is adopted, the asphalt
should be placed in a single lift.

Subgrade soils are highly variable throughout the corridor. These recommendations are intended
to be general in nature, with the understanding that the pavement design at each site will need to
consider the subgrade conditions, the local topography and drainage, and other site-specific
special circumstances.

3.2 Subgrade and Fill Recommendations

Subgrade soils shall not comprise soft, organic, or other deleterious soils. If these types of soils
are encountered, they must be sub-excavated and replaced with a suitable subgrade fill.

Where subgrade soils comprise coarse-grained and open-graded granular fill or where subgrade
soils comprise rock fill, the subgrade must be sealed with smaller rock particles as per MoTI
Standard Specifications for Highway Construction Section 201 (SS 201).

Prior to placement of SGSB, subgrade must be proof rolled with a minimum 10-tonne roller in the
presence of the assigned geotechnical engineer (Thurber or others). Any soft areas identified by
the assigned geotechnical engineer must be sub-excavated and replaced with a suitable
subgrade fill.

Where the subgrade comprises existing material (e.g., native soils), the upper 300 mm of the
subgrade must be compacted to 100% Standard Proctor Maximum Dry Density (SPMDD) per
SS 201. This may require that the upper portions be scarified, moisture conditioned, and re-
compacted.

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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We understand that soils from Phase 1 have been stockpiled throughout the project, and that
MoTI desires to re-use as much of these stockpiled soils as possible for subgrade (embankment)
fill. This material may be re-used as subgrade fill, subject to the following requirements:

= The material must not contain organics, rubbish, asphalt, or other deleterious material.

= The material must contain less than 20% fines (passing the 0.075 mm sieve), be non-
plastic, and must not contain lumps of clay.

= The material must have a maximum particle size of 100 mm (except for the uppermost
300 mm of subgrade fill which must have a maximum particle size of 50 mm).

= The material must not be environmentally contaminated.

» Thurber (or the Engineer-of-Record if this is other than Thurber), or a ministry
representative, must be present during reuse operations to verify that these requirements
are met and to identify any unforeseen deleterious soil conditions.

Subgrade fill shall be placed in 200 mm thick uncompacted lifts, each compacted to 95% SPMDD,
except the upper 300 mm which shall be placed in 100 mm thick uncompacted lifts and compacted
to 100% SPMDD as per SS 201.37. Subgrade may require moisture conditioning or drying to
achieve compaction.

3.2.1 Removal of HFSA

The current wearing surface comprises CaCl base stabilized HFSA. This material has poor
drainage properties and must be stripped prior to placement of new fills or constructing the new
pavement prism. Thurber must be present on site to verify that the high-fines layer has been
completely removed prior to placement of additional fill.

We understand that re-use of this material is often desired by MoTl, and that a potential stockpile
site has been identified. When stock-piling this material, perimeter containment design is required
to control silt or chemical runoff.

Ecora (2022) identifies that nominally 300 mm of HFSA was used for surfacing for the
reinstatement sites. However, this thickness is likely to be variable, and fines from this layer are
likely to have ‘bled’ (migrated downwards) into underlying layers.

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
File No.: GEN 0103-13 GEO MEMO R2 Page 6 of 10
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3.2.2 Use of Existing Fill as SGSB

The pavement design requires either 75 mm or 100 mm of asphalt pavement (AP), 300 mm of
WGB, and 300 mm of SGSB, for a total pavement thickness of either 675 mm or 700 mm. The
existing road prism for most sites was constructed using 300 mm of HFSA over granular fill. The
300 mm of HFSA must be removed, and it is likely that approximately 100 mm of granular fill
below the HFSA will need to be removed due to contamination by the HFSA, resulting in a likely
excavation thickness of 400 mm. Most sites have design road profiles that are close in elevation
to the existing road profiles. Therefore, at most sites, sub excavation of in-situ fill material, in
excess of the removal of HFSA and contaminated in-situ fill material, would be required to
construct the full pavement thickness, specifically the 300 mm thick SGSB layer.

We understand that the MoTI has proposed accepting the existing in-situ fill materials as SGSB
where excavation of in-situ fill material would otherwise be required to construct the SGSB layer.

SGSB quality requirements are identified in SS 202. Aggregate quality requirements are set out
in SS 202 and include minimum Sand Equivalent values, maximum Micro-Deval loss factor
values, minimum percentage for the number of Fractured Faces, and gradation requirements.
Pavement design is sensitive to the drainage characteristics of structural layers, including the
SGSB. The drainage characteristics are implicitly accounted for in the aggregate gradation
requirements.

We note that the existing fill materials are heterogeneous, may not meet the quality requirements
set out in SS 202, may not have been compacted as required by SS 202, and some areas may
not meet the gradation requirements for SGSB. This may result in reduced pavement
performance. However, based on limited observations, we note that the in-situ fill material is
generally granular in nature (i.e., typically meets the drainage requirements assumed for the
design by being coarse enough and graded in a manner to allow for free drainage), is generally
well compacted, and generally of good quality. If appropriate control measures are observed, the
in-situ fill material may be adopted as SGSB to limit the volumes of sub-excavation and to limit
the volumes of required SGSB material.

In-situ fill materials must not be used as WGB. In-situ fill materials must not be re-purposed as
SGSB material, except where the in-situ fill materials remain in place (i.e., in-situ fill materials may
not be removed and then placed as SGSB elsewhere unless it meets the quality requirements set
out in SS 202). Where additional fill materials are required within 300 mm of the base of the WGB,
materials meeting the requirements for SGSB or WGB must be used (whichever is more
economical).

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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To limit the reduction in pavement performance, we recommend that the following measures be
adopted where in-situ fill material is adopted as SGSB:

1. Thurber must observe the exposed in-situ material prior to placement of any new
pavement materials and must observe the in-situ material being proof-rolled. Thurber will
identify zones of in-situ material with high fines, or with other deleterious characteristics,
which need to be replaced. These zones must be replaced with compacted WGB or SGSB
material, whichever is more economical.

2. All HFSA and all materials contaminated by the HFSA must be removed. Thurber must
verify the removal of this material. For quantity estimating, we judge that it is appropriate
to assume that a depth of 400 mm of material will need to be removed. This accounts for
the estimated 300 mm of HFSA that was placed during the response phase and for an
additional 100 mm for any bleeding of fines into the existing subgrade. Any additional
material needed to achieve the final grade of the road can be made up of WGB or SGSB,
whichever is more economical.

3. The upper 100 mm of the in-situ fill material must be scarified, and all apparent oversize
particles (particles greater than 75 mm in diameter) removed to the degree practicable.
This zone must be moisture conditioned and compacted as required by SS 202.

3.3 Subgrade Drainage

Where subgrade soils have poor drainage properties (such as where Type D fill is used, or where
subgrade soils are silty), the subgrade surface must be graded to facilitate drainage away from
the pavement prism (i.e., grading must not allow water to pond on top of the subgrade). Water
must be free to drain from the SGSB layer (i.e., the SGSB layer must ‘daylight’). If this is not
practicable, subgrade drains must be designed by Thurber and must be installed. Final grading
of the subgrade and each subsequent road base layer must include a suitable crown to facilitate
drainage from the center of the road to the outer edges of the road.

34 Pavement Transition Zone

Where the new or reconstructed pavement structure transitions to the existing road structure, the
transition should be cut at a slope of 5H:1V. New asphalt should extend a minimum of 500 mm
over existing base coarse. The transition zone should be skewed 20 degrees to 30 degrees from
perpendicular. Recommended transition details are included in the attached Figure 1.

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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4, CLOSURE

We trust this memo meets your current needs. Please contact the undersigned if you have any
questions.

Yours truly, Reviewed by:
EGBC PERMIT TO PRACTICE

2024-09-12

Jonathan Foote, M.Eng., P.Eng. Jason Pellett, M.Eng., P.Eng./P.Geo.
Senior Geotechnical Engineer OE Team Geotechnical Co-Lead
Thurber Engineering Ltd. Thurber Engineering Ltd.

JF/JP

Attachment

= Statement of Limitations and Conditions

= Figure 1 — Transition Detail: Existing to New Road Structure

Client:  BC Ministry of Transportation and Infrastructure September 12, 2024
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STATEMENT OF LIMITATIONS AND CONDITIONS

1. STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. No
other warranty, expressed or implied, is intended or made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a summary
nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between Thurber and the
Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, all of which together
constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST
BE MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT
WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the extent
that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically requested by
the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client, the BC Ministry
of Transportation and Infrastructure (MoTl) and Authorized Users as defined in the MoTI Special Conditions Form HO461d. NO OTHER

PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’'S WRITTEN CONSENT AND SUCH USE
SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Any use which an unauthorized third party makes of
the Report, is the sole responsibility of such third party. Thurber accepts no responsibility whatsoever for damages suffered by any unauthorized third
party resulting from use of the Report without Thurber’s express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and identification
of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate equipment by
experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk that
some conditions will not be detected and all documents or records summarizing such investigations will be based on assumptions of what exists
between the actual points sampled. Actual conditions may vary significantly between the points investigated and the Client and all other persons
making use of such documents or records with our express written consent should be aware of this risk and the Report is delivered subject to the
express condition that such risk is accepted by the Client and such other persons. Some conditions are subject to change over time and those making
use of the Report should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at the time of
sampling. If special concerns exist, or the Client has special considerations or requirements, the Client should disclose them so that additional or
special investigations may be undertaken which would not otherwise be within the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in evidence
at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, information
and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any deficiency,
misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or
other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and instructions and is not
required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c) Design Services: The Report may form part of desigh and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction to
confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report's recommendations and the final
design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those interpreted
conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, in accordance
with the requirements of many regulatory authorities.

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the potential
to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the escape,
release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and accurately
identified to Thurber by the Client prior to the commencement of Thurber’s professional services.

7. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in the
Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.
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APPENDIX C

Rattlesnake Bridge - Fill Seive Results



GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery

Location: Site 21 - Rattlesnake Bridge

Sample Location/Source: TP21-01

Project No: 201706-38-24
Client: BC MoTI

L)

mm

METRIC SIEVE OPENING

-150~\
100

50

375
-25
-19
-12.5
9.5

—~14.75

-850
600
L a5

-250
150

—}75 J

HYDROMETER

100

= &

=

95

90

85

80

75

70

65

60

55

50

45

PERCENT FINER BY WEIGHT

40

35

30

25

20

15

10

N

i

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01 0.001

COBBLES

GRAVEL

SAND

coarse fine

coarse

medium

fine

SILT OR CLAY

D’IOO

D85

DBO D30

Dss

Dso

%Gravel

%Sand %Silt %Clay

75

17.242

8.655 | 3.348

1.215

0.648

2.00

13.36

61.9

37.1 1.0

Description: GRAVEL and SAND, trace fines
Natural Moisture Content: 3.8 %

Material Specification: N/A

Intended Use: N/A
Comments: N/A

Sample Number: 21-660
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GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery
Location: Site 21 - Rattlesnake Bridge
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Project No: 201706-38-24
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GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery Project No: 201706-38-24
Location: Site 21 - Rattlesnake Bridge Client: BC MoTI
Sample Location/Source: TP21-01
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT OR CLAY

coarse fine coarse medium fine

D10 Degs Deo D3 Dss Dy C. | C, |%Gravel | %Sand | %Silt | %Clay
75 17374 | 7984 | 1.721 | 0.799 | 0.619 | 0.60 |{[12.90| 50.2 48.8 1.0

GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

Description: GRAVEL and SAND, trace fines Sample Number: 21-660
Natural Moisture Content: 3.8 % Date Tested: 2022-01-04
Material Specification: BC MoTI Select Granular Sub-Base. Tested By: SQ
Intended Use: N/A
Comments: N/A

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery

Location: Site 21 - Rattlesnake Bridge

Sample Location/Source: TP21-02

Project No: 201706-38-24
Client: BC MoTI
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%Sand %Silt %Clay
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0.633 | 0.429

1.02 |[14.87| 48.5

50.7 0.8

Description: SAND and GRAVEL, trace fines
Natural Moisture Content: 4.3 %

Material Specification: N/A

Intended Use: N/A
Comments: N/A

Sample Number: 21-661
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery
Location: Site 21 - Rattlesnake Bridge
Sample Location/Source: TP21-02

Project No: 201706-38-24

Client: BC MoTI
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SILT OR CLAY

D100 D85 DGO D30

D15

Dyo

%Gravel | %Sand %Silt %Clay

50 15.722 | 6.436 | 1.586

0.602

0.417

0.94

15.43

48.5 50.7 0.8

Description: SAND and GRAVEL, trace fines
Natural Moisture Content: 4.3 %

Material Specification: BC MoTI Bridge End Fill.
Intended Use: N/A

Comments: N/A

Sample Number: 21-661
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery Project No: 201706-38-24
Location: Site 21 - Rattlesnake Bridge Client: BC MoTI
Sample Location/Source: TP21-02

METRIC SIEVE OPENING HYDROMETER
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT OR CLAY

coarse fine coarse medium fine

D10 Degs Deo D3 Dss Dy C. | C, |%Gravel | %Sand | %Silt | %Clay
75 15.644 | 5478 | 1.287 | 0.624 | 0.429 | 0.70 |12.76| 43.0 56.2 0.8

GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

Description: SAND and GRAVEL, trace fines Sample Number: 21-661
Natural Moisture Content: 4.3 % Date Tested: 2022-01-04
Material Specification: BC MoTI Select Granular Sub-Base. Tested By: SQ
Intended Use: N/A
Comments: N/A

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery
Location: Site 21 - Rattlesnake Bridge
Sample Location/Source: TP21-03

Project No: 201706-38-24
Client: BC MoTI
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Description: SAND, some gravel, trace fines

Natural Moisture Content: 5 %
Material Specification: N/A
Intended Use: N/A
Comments: N/A

Sample Number: 21-662
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project No: 201706-38-24
Client: BC MoTI

Project: HWY8 Flood Response & Recovery

Location: Site 21 - Rattlesnake Bridge

Sample Location/Source: TP21-03
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Description: SAND, some gravel, trace fines
Natural Moisture Content: 5 %

Material Specification: BC MoTI Bridge End Fill.

Intended Use: N/A
Comments: N/A

Sample Number: 21-662
Date Tested: 2022-01-04

Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery Project No: 201706-38-24
Location: Site 21 - Rattlesnake Bridge Client: BC MoTI
Sample Location/Source: TP21-03

METRIC SIEVE OPENING HYDROMETER
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT OR CLAY

coarse fine coarse medium fine

D10 Degs Deo D3 Dss Dy C. | C, |%Gravel | %Sand | %Silt | %Clay
75 6.195 | 1.813 | 0.476 0.3 0.175 | 0.72 (10.39| 20.4 77.4 2.2

GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

Description: SAND, some gravel, trace fines Sample Number: 21-662
Natural Moisture Content: 5 % Date Tested: 2022-01-04
Material Specification: BC MoTI Select Granular Sub-Base. Tested By: SQ
Intended Use: N/A
Comments: N/A

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project No: 201706-38-24
Client: BC MoTI

Project: HWY8 Flood Response & Recovery
Location: Site 21 - Rattlesnake Bridge
Sample Location/Source: TP21-04
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1.8

Description: GRAVEL and SAND, trace fines
Natural Moisture Content: 6.5 %

Material Specification: N/A

Intended Use: N/A

Comments: N/A

Sample Number: 21-663
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery

Location: Site 21 - Rattlesnake Bridge

Sample Location/Source: TP21-04

Project No: 201706-38-24
Client: BC MoTI
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Description: GRAVEL and SAND, trace fines

Natural Moisture Content: 6.5 %

Material Specification: BC MoTI Bridge End Fill.

Intended Use: N/A

Comments: N/A

Sample Number: 21-663
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery Project No: 201706-38-24
Location: Site 21 - Rattlesnake Bridge Client: BC MoTI
Sample Location/Source: TP21-04
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT OR CLAY

coarse fine coarse medium fine

D10 Degs Deo D3 Dss Dy C. | C, |%Gravel | %Sand | %Silt | %Clay
75 29.284 | 10.658 | 1.542 | 0.535 | 0.345 | 0.65 [30.87| 53.7 44.5 1.8

GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

Description: GRAVEL and SAND, trace fines Sample Number: 21-663
Natural Moisture Content: 6.5 % Date Tested: 2022-01-04
Material Specification: BC MoTI Select Granular Sub-Base. Tested By: SQ
Intended Use: N/A
Comments: N/A

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery

Location: Site 21 - Rattlesnake Bridge

Sample Location/Source: TP21-05

Project No: 201706-38-24
Client: BC MoTI
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Description: GRAVEL and SAND, trace fines
Natural Moisture Content: 3.9 %

Material Specification: N/A

Intended Use: N/A
Comments: N/A

Sample Number: 21-664
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery
Location: Site 21 - Rattlesnake Bridge
Sample Location/Source: TP21-05

Project No: 201706-38-24

Client: BC MoTI
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75 17.834 | 7.752 1.73

0.56
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1.03

20.76

54.7 43.1 2.2

Description: GRAVEL and SAND, trace fines
Natural Moisture Content: 3.9 %

Material Specification: BC MoTI Bridge End Fill.
Intended Use: N/A

Comments: N/A

Sample Number: 21-664
Date Tested: 2022-01-04
Tested By: SQ

Checked By:




GRAIN SIZE DISTRIBUTION ASTM C136

Project: HWY8 Flood Response & Recovery Project No: 201706-38-24
Location: Site 21 - Rattlesnake Bridge Client: BC MoTI
Sample Location/Source: TP21-05
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT OR CLAY

coarse fine coarse medium fine

D10 Degs Deo D3 Dss Dy C. | C, |%Gravel | %Sand | %Silt | %Clay
75 17938 | 7.554 | 1.354 | 0.562 | 0.374 | 0.65 [20.20| 48.1 49.7 2.2

GRAIN SIZE DISTRIBUTION 201706-38-24 LAB.GPJ DATAECORA2018.GDT 22-1-5

Description: GRAVEL and SAND, trace fines Sample Number: 21-664
Natural Moisture Content: 3.9 % Date Tested: 2022-01-04
Material Specification: BC MoTI Select Granular Sub-Base. Tested By: SQ
Intended Use: N/A
Comments: N/A

Checked By:




