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PROJECT: Geotechnical Services
Bridge Foundation Evaluation

LOCATION: Nordenskiold River Crossing
Near Carmacks, Yukon

CLIENT: Government of Yukon
Community & Transportation Services
Transportation Engineering Branch
Box 2703
Whitehorse, Yukon
Y1A 2C6

ATTENTION: Mr. Bruce Fulcher, Geotechnical Services Manager

1.0 INTRODUCTION

The following report details the results of the geotechnical investigation our firm conducted at
the proposed Nordenskiold River Crossing, Carmacks, Yukon Territories. The proposed
crossing will include the construction of a single span two-lane bridge located upstream of the
Yukon River confluence south of Carmacks, Yukon. The bridge site is located approximately

between 600 meters and 700 meters west of kilometer 355 of the Klondike Highway.

The investigation was conducted at two locations, one on either side of the Nordenskiold River,
along the existing cleared right-of-way between the Mt. Nansen Rd. and the Klondike Highway.
The objective of the investigation was to determine the subsurface soil conditions at the locations
of the two proposed bridge abutments to provide foundation recommendations for bridge

abutment design and construction.
Hoggan Engineering & Testing (1980) Ltd. was retained for this study with authorization to
proceed granted by Mr. Dick Stilwell of the Y.T.G. Transportation Engineering Branch on

October 26, 1998,

The field investigation was conducted between October 27, 1998 and Nov 3, 1998.
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The scope of work undertaken by our firm is outlined in detail in our October 22, 1998

Geotechnical Services Proposal.

2.0  GEOTECHNICAL INVESTIGATION

The methodology for the geotechnical investigation consisted of conducting a drilling, sampling
and laboratory program. A detailed description of each facet of the investigation conducted is

described below.

2.1 Drilling Program

The field program included drilling a total of four testholes at predetermined locations within the
existing cleared right-of-way (please see Appendix A- Site Sketch). Specifically, the testholes
were located on the proposed centerline, 10 meters from the existing river bank. Testhole
locations were determined relative to existing benchmarks and centerline stakes as shown in

Appendix A ~Testhole Locations.

Drilling at each abutment location consisted of first advancing 150 mm. continuous flight solid
stem augers to delineate the general underlying soil profile. Following this, 200 mm. continuous
flight hollow stem auger were advanced to facilitate standard penetration testing (SPT) and
sampling to more accurately characterize the soil strata. These drilling methods were utilized to
obtain representative disturbed and undisturbed samples of the underlying unconsolidated

materials to assess suitability for founding the two proposed bridge abutments.

The drilling program was conducted between October 27, 1998 and November 3, 1998 utilizing a
CME 75 drill mounted on an FN 60 Flextrak Nodwell supplied and operated by 15317 Yukon

Inc..
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Testholes drilled include the following;

T.H. #1-98, T.H. # 1A-98, T.H. # 9-98, T.H. # 9A-98

Testholes were advanced to the following depths;
TH#1-98  19.51 meters Solid Stem
TH#1A-98 9.60 meters Hollow Stem
TH.#9-98 19.05 meters Solid Stem
T.H. # 9A-98 15.69 meters Hollow Stem

It should be noted the required depths (20 meters) for drilling at the locations of both hollow
stem testholes were not obtained. This was due to the influx of fines and sands into the lead
hollow stem auger during drilling operations. This influx of material into the lead auger
prevented the proper seating of the inner plug and therefore terminated drilling operations.
Considerable effort was employed in an effort to maintain a positive head during drilling
operations by pouring water down the interior portion of the hollow stem augers, as noted in
photograph # 2-98. This method was utilized until subsurface conditions terminated drilling

operations.

The specific soil conditions at each testhole location are described in detail on the individual

testhole soil logs provided in Appendix B-Testhole Soil Logs.

Each testhole soil log contains the following information.
1). Soil description for each stratum encountered
i1). USC/NRC classification
iii).  Depths at which changes in soil stratigraphy occurs
iv).  Sample depths and types
V). Physical laboratory test results

vi).  Watertable and seepage zones encountered
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2.2 Sampling Program

During sampling, all samples were visually classified in the field with continuous field scil logs
maintained. A total of 49 soil samples were retrieved during the sampling program. Disturbed
hand samples were retrieved from off the solid stem auger at regular intervals or at significant

changes within the soil stratum.

Standard Penetration Test (SPT) Program

During hollow stem drilling, standard penetration testing (SPT) and sampling was generally

performed at regular intervals.

The standard penetration test is a dynamic testing and sampling method which involves driving a
split barrel sampler in the soil with a 63.5 kg weight having a free fall of 760 millimeters. The
blows required to drive the sampler 300 millimeters, after an initial penetration of 150
millimeters is referred to as the SPT “N” value. The SPT is useful in providing a guide to the in-
situ engineering properties and in providing a sample of the soil for classification purposes. The
SPT is best suited for sands for the ability to obtain reliable samples and to apply the “N” value

to allowable bearing capacity determination.

It should be noted that because standard penetration testing was conducted below the
groundwater table, it is possible that higher N values were obtained in the field due to the
influence of hydrostatic pressure. Both drilled testholes were terminated due to excessive wash
in of sands into the lead auger, causing a blockage in the testhole and preventing drilling

operations from continuing.

In T.H. # 1A-98, a total of six SPT’s were conducted, one of which resulted in refusal (50 blows
—7.5 cm.). Values for blow counts obtained varied from 21 to 63, indicating soil density ranging
from medium-dense to very dense granular materials. The average N value for T.H. # 1A-98 is

33, representative of a dense material.
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In T.H. # 9A-98, a total of eight SPT’s were conducted, one of which resuited in refusal (40
blows — 2.5 cm.). Values for blow counts obtained varied from 13 to 67, indicating soil density
ranging from medium-dense to very dense granular materials. The average N value for T.H. #
9A-98 is 34, representative of a dense material. It should be noted however that in an effort to

obtain samples at depth, the sampling interval for the last two samples in T.H.# 9A-98 was

doubled.

A total of 15 samples were obtained during the SPT program. All samples obtained were

subsequently bagged for further classification and analysis in the laboratory.

2.3 Laboratory Program

All unconsolidated soil samples were visually classified in Hoggan Engineering & Testing

(1980) Ltd., Whitehorse laboratory facility to confirm field testhole logs.

Laboratory testing conducted in our Whitehorse facilities consisted of moisture content
determination and visual soil classification on all 49 samples obtained. Selected samples were
then chosen for either sieve analysis or Atterberg limit testing in order to provide an indication of
the soil types encountered at the project and their engineering properties, or when such testing

would help classify marginal samples.

Grainsize analysis was conducted on 37 selected samples while 1 sample exhibiting a presence of

clay was analyzed for Atterberg limits.

Result of the Atterberg limit analysis indicated a plastic limit of 20.2, a liquid limit of 23.1 and a

plasticity index of 2.9.

Laboratory test results are included in Appendix B — Testhole Soil Logs and on the individual

test summary sheets enclosed in Appendix C.



3.0 SUBSURFACE SOIL CONDITIONS

Based upon field observations, the subsurface soil conditions appear to be dominated by alluvial
deposits and similar fluvial derived material. Materials encountered during the subsurface
drilling program varied between Silty Sandy Gravel with a trace to some clay to Sandy Gravel
and Gravelly Sand with cobbles in size to 10 cm, however, in general, granular materials were

encountered at depth.

It should be noted that considerable variation in material type between T.H.# 1-98 and T.H. #
1A-98 was noted to depths of 7.32 meters, even thought the two testholes were within 1.5 meters
of one another. This material varied from a silty sandy gravel with a trace to some clay to sands
and gravelly sands showing the wide variation in material types which may be encountered

within the active alluvial deposits.
Groundwater was encountered in all four testholes drilled. A standpipe was installed at each
abutment location to more accurately delineate groundwater levels. During drilling operations,

groundwater levels were noted as follows;

TH#1-98  2.13 meters below original ground
TH#9-98  0.56 meters below original ground

Note that these groundwater levels may not accurately define static groundwaier

conditions due to the disturbance of drilling operations.

No indication of permanently frozen materials was encountered.

No indication of bedrock was encountered.

Detailed subsurface soil conditions encountered at each testhole location are presented in detail

in Appendix B — Testhole Soil Logs.
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Photographic documentation of the site is located in Appendix D.

4.0 RECOMMENDATIONS & EVALUATIONS

As requested by YTG, C&TS, our firm has prepared recommendations regarding both shallow
and deep foundation options, in particular this includes the possibility of founding the bridge on

one of the following two options;

Spread Footing/Shallow Raft Foundation

Deep Pile Foundation

4.1  Spread Footing/Shallow Raft Foundation

A spread footing or shallow raft foundation can be integrated into the underlying material,
however, careful consideration should be given due to the variability of the material encountered

and the close proximity of the Nordenskiold River.

L. The proposed bridge may be founded on a spread footing or “raft” system placed
at a depth of at least 1 meter below the bottom of the existing Nordenskiold River.
This founding depth has been estimated as approximately 2.5 meters on the west
side and 4.0 meters on the east side. Verification of these estimates should be
conducted prior to construction. This depth of founding is considered a critical

component in providing adequate protection from potential river erosion.

2. In no instance should the spread footing or “raft” system be placed closer than 2.0
meters of the original ground surface. This depth is measured from the contact
surface of the footing to the existing ground elevation and is purposed to provide

frost protection for the foundation base materials and underlying native materials.
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3.

Allowable soil bearing values should not exceed 100 kilopascals for footings
placed within the underlying native materials. This figure includes the total of all
live and dead loads. This value is given assuming the above noted 2.0 meter

depth of soil cover.

The footings base material must be placed on undisturbed native material only.
No loose, disturbed, remolded or slough material should be allowed to remain in
the open footing excavations. Hand cleaning is advisable if an acceptable surface
cannot be prepared by mechnical equipment. The excavation should be inspected

by qualified personnel to ensure suitability of the exposed material.

A filter cloth should be installed within the excavation and covered with a
minimum of 0.5 meters of an approved clean granular material. Fill required to
bring the subgrade to the desired elevation should be an approved inorganic
material of 75mm maximum size. Depending on availability and price, either a
sand or sand-gravel mixture may be used. All fill should be placed in 150
millimeter lifts (as measured after compaction) and should be compacted to an
equivalent of at least 100 percent of the corresponding standard proctor density at
optimum moisture content. Recommended grainsize distributions for fill materials

are provided in Appendix F.

A minimum of 100 mm. of 20 mm. crushed gravel should be used as a leveling
coarse prior to placement of the concrete footings. This material should likewise
be compacted to an equivalent of at least 100 percent of the corresponding
standard proctor density at optimum moisture content. Recommended grainsize

distributions for the 20 mm. crushed gravel are provided in Appendix F.

Grades adjacent to the foundation footing must not exceed a 2:1 (horizontal to

vertical) grade, with the recommended 2 meter cover (both lateral and vertical)
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maintained. If this is not possible, a restraining structure such as a cantilever or

counterfort must be integrated into the footing system.

8. The slopes adjacent to the river should be safeguarded from erosion by placing

rip-rap, filter cloth or alternate protective measures.

9. Due to the presence of the near surface groundwater table, de-watering of

construction excavations will be required.

10. Footing excavations must be protected from rain, snow, and the ingress of surface

water or groundwater at all times during construction

Concrete

There is a danger of sulphate attack from the native soils and groundwater on this site. It is
recommended that C.S.A. Type 50, Sulphate Resistant Portland cement be used in all
concrete work. The concrete should have a minimum 28 day compressive strength of 25
megapascals and have 4 to 6 percent air entrainment. Where concrete is exposed to de-icing
chemicals and or frequent freeze-thaw cycles, compressive strength, water/cement ratio and

air content should be in accordance with CSA A23.1-94.

Settlement

Settlements (total) for a shallow spread footing are estimated at up to 50 mm. with
differential movements of up to 30 mm. expected (Cernica 1982). These movements are
based on estimated footing loads (net 77 kPa) and footing size (length/width ratio = 4 and
width of 2.5 meters). Given the range of movements which can be expected with
variations in loading and footing size, re-evaluation of settlements following preliminary

design of structures is recommended.
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4.2 Deep Pile Foundation

The proposed bridge may be supported by a deep pile foundation extending into the underlying
granular materials at depth. However, given that such stratums may be discontinuous both in

composition and thickness, the allowable load for the piers would be limited.

Analysis for pile evaluation utilized two methods, firstly, the single pile-static analysis (CFEM,
3" Edition, 1992), and secondly, single pile-standard penetration test analysis (Meyerhof, 1976).
Both methods determined the axial bearing capacity of a pile relative to its penetration and pile
diameters.The results of the two analyses have been presented in graphical and tabular form in

Appendix E.
The major assumptions that were made in undertaking the analysis were as follows;
The pile utilized was assumed to be a thick wall pipe pile with varying diameters.
The analysis were based on a soil stratigraphy consisting of loose to medium dense sand
with an average Standard Penetration Test (SPT) N value of 33 and a toe N value of 13.
This stratigraphy would be consistent with the soils encountered in T.H# 1A-98 and T.H.
# 9A-98.
Static groundwater table was placed at 1.0 meter below the ground surface.
A linear increase in vertical effective stress with depth below the ground surface.
Note: For the static analysis this assumption may lead to an over estimation of
axial bearing capacity with pile lengths greater than 20 pile diameters.

A factor of safety of 4 would be suitable for both analyses.

The sand stratum is laterally continuous over the length of the shatft.
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The calculated axial capacities of the two methodologies give varying results. Below 10 meters

in depth, the static analysis gives the lower axial capacity while above 10 meters in depth the

SPT analysis gives the lower capacity.

S

LI

For the purposes of this project, it is recommended that the values obtained in the
SPT analysis be utilized for design purposes and that a minimum pile length of 10
meters be driven. The minimum length of pile of 10 meters will assure a suitable
depth of pile seating to compensate for disturbance of the surface soil stratigraphy.
In using the axial capacities obtained by the SPT analysis, the design would be

based on the conservative values.

Should bearing capacities greater than those outlined in the SPT analysis be

required, it may be prudent to undertake an insitu pile load test.

The pile group capacity for driven piles in cohesionless soils may be considered to

be equal to the sum of the individual pile capacities.

The slopes adjacent to the river should be safeguarded from erosion by placing

rip-rap, filter cloth or alternate protective measures.

Pile Settlements

For load levels given in the SPT analysis the settlement of pile can be calculated using an

imperial formula (Vesic, 1970, 1977).

S = (b/100) + (QL)/(AE) ~ 0.009 meters

Where b = pile diameter (meters) 0.9
Q = applied load (kN) 1760
L = pile length (meters) 20
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A = pile cross-sectional area (meters”) 0.636

E = Elastic Modulus (MPa) 200,000

The settlement estimated would be up to 15 millimeters.

Installation

Given the variable nature of the deposit encountered during the drilling program, it would
be prudent to utilize a specially designed pile shoe and pile cap to protect the pile toe and

head during installation.

In addition to utilizing the pile shoe to protect the pile from damage, an open pile will

allow for inspection of pile integrity and straightness.

5.0 CONCLUSIONS

It appears that the study area is characteristic of an alluvial valley bottom deposit. The variable
silt, sand and gravel is indicative of an active environment of deposition, possibly of glacial

origin.

5.1 Spread Footing/Shallow Raft Foundation

1. A spread footing or shallow raft foundation system, placed on the sand and gravel alluvial
materials may support the proposed bridge abutements. However, careful consideration
should be given due to the variability of the material encountered and the close proximity of

the Nordenskiold River.

2. The foundation should be placed a minimum of 1.0 meter below the bottom elevation of the

Nordenskiold River with a minimum of 2.0 meters of soil cover.
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"
J.

10.

11.

It is recommended that all excavations be inspected by a qualified geotechnical engineer
prior to installation of the foundation components to ensure the suitability of the exposed

material.

De-watering of the excavations below the near surface groundwater table will be required.

A filter cloth should be installed within the excavation prior to backfill operations.

A minimum of 0.5 meters of approved granular material should be utilized to bring the
subgrade to the desired elevation. Recommended grainsize distributions for fill materials are

provided in Appendix F.

A minimum of 100 mm. of 20 mm. crushed gravel should be utilized as a leveling coarse
prior to placement of the concrete footings. Recommended grainsize distributions for the

20 mm. crushed gravel are provided in Appendix F.

All fill should be placed in 150 millimeter lifts (as measured after compaction) and should
be compacted to an equivalent of at least 100 percent of the corresponding standard proctor

density at optimum moisture content, unless otherwise specified.

Allowable soil bearing values should not exceed 100 kilopascals for footings placed within

the underlying native materials. This figure includes the total of all live and dead loads.

Movements, including total settlement up to 50 mm. and differential movements of up to

30 millimetres, have been estimated.

If winter construction is being considered, it is critical that all fill and load bearing materials

be frost free.
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12.

14.

15.

5.2

Care must be taken during the installation of the foundation system to ensure that no

deleterious or disturbed material remains under or within the structure.

It is essential that all surface drainage be directed away from the structure due to the

possible frost susceptibility of any underlying fine grained materials.

The slopes adjacent to the river should be safeguarded from erosion by placing rip-rap, filter

cloth or alternate protective measures.

There is a danger of sulphate attack from the native soils and groundwater on this site. It is
recommended that C.S.A. Type 50, Sulphate Resistant Portland cement be used in all
concrete work. The concrete should have a minimum 28 day compressive strength of 25
megapascals and have 4 to 6 percent air entrainment. Where concrete is exposed to de-icing
chemicals and or frequent freeze-thaw cycles, compressive strength, water/cement ratio and

air content should be in accordance with CSA A23.1-94,

Deep Pile Foundation

A range of pile axial capacities have been given which vary due to pile length and pile diameter.

For the purposes of this analysis a range of diameters and lengths have been chosen. Should the

actual chosen pile size or depth not conform to the table of values given, the undersigned should

be contacted for re-evaluation of the chosen pile.

Given the variable nature of the soils encountered on this site, it is recommended to closely

monitor all pile installations to ensure suitable driving resistance is attained. Evaluating driving

resistance may encompass utilizing driving formulae such as the Hiley or Engineering News or

Modified Engineering News.
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1.

For the purposes of this project, it is recommended that the values obtained in the SPT
analysis be utilized for design purposes and that a minimum pile length of 10 meters be
driven. The minimum length of pile of 10 meters will assure a suitable depth of pile
seating to compensate for disturbance of the surface soil stratigraphy. In using the axial

capacities obtained by the SPT analysis, the design would be based on the conservative

values.

Should bearing capacities greater than those outlined in the SPT analysis be required, it

may be prudent to undertake an insitu pile load test.

The pile group capacity for driven piles in cohesionless soils may be considered to be

equal to the sum of the individual pile capacities.

The slopes adjacent to the river should be safeguarded from erosion by placing rip-rap,

filter cloth or alternate protective measures.

The settlement estimated would be up to 15 millimeters.

Given the variable nature of the deposit encountered during the drilling program, it would
be prudent to utilize a specially designed pile shoe and pile cap to protect the pile toe and

head during installation.

In addition to utilizing the pile shoe to protect the pile from damage, an open pile will

allow for inspection of pile integrity and straightness.
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6.0 CLOSURE

This report has been prepared for the exclusive and confidential use of the Government of Yukon
and applies only to the geotechnical investigation performed at the study area described above.
The recommendations provided herein are based on the information collected during the
investigation, subsurface soil conditions encountered during the field work program, current
investigative techniques, and generally accepted engineering practices. Due to the geological
randommness of many soil formations, no interpolation of soil conditions between testholes has
been made or implied. Soil conditions are known only at testhole locations. Should other soils
be encountered at any time or other pertinent information become available, the

recommendations may be altered or modified in writing by the undersigned.
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Thank you for the opportunity to provide this service to your organization. If you should have
any questions or comments, please do not hesitate to contact the undersigned at your

convenience.

Yours truly,.......

: s v }
~Tares Dhara, P.Eng.
Project Engineer

Attached: Appendices A-F

TD/d

c\JRPAINE\GOV\8002-254\NordRiverCrossing
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Appendix A — Testhole Locations
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Appendix B — Testhole Soil Logs
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. ! & GRAVEL & S
TO.0 b o T T T T 20 Y 43 ” 50 H 80 v - 20 v 40 - GG ; 80 - =SHiTrT
- . X i SAND O S S S S S 4 g;g"‘“ ~ 1.0
N ~frace silt, lrace gravel i\n ﬁ;
" -wel, loose, well graded, grey ke ié
- 22k
O O *gﬁl
SO | s i
- -trace silt, some gravel SH-Si gﬁ‘é
- ~wel, loose, well graded, grey | ________ | gy
- GRAVELLY SAND 1158 M géa
120 12 ~frace silt kil
. -wel, loose, well graded, grey u!’ii 120
- _ it
- X 13 SANDY GRAVEL f2.50 M | M54
- ~wet, loose, well graded, grey GW o]
—150| | | koo e mmm e oo Sl 30
- SAND 13.00 M T
B Y% 14 ~trace sill, some gravel ﬁﬁ
- N -wel, loose, well graded, grey SW-S) 'agﬁg
- )
- ]
140k~ | Fsac e mm - — oo = :ag 14.0
- X 15 GRAVELLY SAND 14,00 M ) : ’
: e, loose, ell graded, grey >
- N/ GRAVELLY SAND gjp
- 16 ~trace silt ; ﬁi
" 50 ~wel, loose, well groded, grey ﬁ ’g 15.0
5 i
2 ik
B a%*ﬁ
- M
60| | - 160
: ki
- 17 -as above gﬁﬁ%
S igé
174 §5§§ 7.0
2NN e i
o X 8 SANDY GRAVEL to GRAVELLY SAND ™ 17.37 W 1 il
- -trace silt |
F i -wel, loose, well graded, grey !| 8.0
- ~grindy drilling, possible cobbles 1) R -
- ~Nole: Sample # 18 & 19 bosed on auger a
- action due to poor sample recovery GW~GM a
- 19.0 _—-19.{)
- 19 2
3 End of Hole @ 19.51 meters -
- 200 ~Standpipe Insfalled R A O O O U W O I - 200
: . LOGGED BY: 10 COMPLETION DEPTH: 19.51 m
J. R. Paine & Associates Ltd. REVIEWED BY: WCK —|COMPLETE: 10/2/38
Whitehorse, Yukon Fig. Ho: Page 2 of 2

§R7 12754 B9:78A0 (GEOTATE)




Geotechnical Servicss

YTG, Transportation Engineering

TEST HOLE MO: {1A-98

CME73 200 mm Hollow Stem Auger

Nordenskiold River Crossing

PROJECT NO: 8002-254

FH60 Flextrak Nodwell Sta 0 4 599 CL ELEVATION:
SAMPLE TYPE  [RTuee [ st DXJavser EJoistureep HIE L} Jcoe
J_ 2 B8 w | on 0% 6 | o]
EEZ = Soil APLISTIC & asilia 2| =
¥ LwlE 20 40 80 &0 20 40 80 80 o =S
% % %; 8:' Degcription PLASTIC M.C. Lauip 70 :QSANDEG 20 = (j 5
< Bv * ® ! & GRAVEL S 3| =
20 40 60 80 20 40 50 80
L 0.0 A oot rrT L 0.0
10 —-1.0
- —No sample obtained due to drilling _
n operations/methodology, however, auger -
3 action indicated material granular r
00 In nature. e
- SAND 2,20 M e
n ~trace silt, frace gravel L}"ﬁg‘!
- -wet, medium-dense, well graded, brown g?ai%
" 5g 20 7 om. in 50 blows — Refusdl ggié -3
- SPT blows/6 inches (12, 50 blows~3 inches) fofal
- _refusal due fo possible cobble : g
- GRAVELLY SAND $Eeh
: ~frace silt §‘§;
— 4.0 ﬂ: 28 -wet, medium-dense, well graded, brown P~ 4.0
: SPT blows/6 inches (3, 26,37) A
3 SAND 'ﬁm
i L] 22 | 28 | ~frace gravel, trace silt 4 ﬁ
N ~-wet, medium~dense, well graded, brown »f_%a‘
50 SPT blows/§ inches (5, 13, 15) %ﬁé -50
- CRAVELLY SAND A
§ ~trace silt ; @‘é
N —-wet, medium-dense, well graded, SW--SHES gﬁ%
80 brown—grey b -50
- AIEEN
- ]; 25| 335 | SPT blows/6 inches (9, 13, 20) i §§
- i
X A
o e TR OO OO OO OSSOSO g2zl
~ 70 SAND 720
N -some silt A
B -wel, medium-dense, well graded, brown : .kié
- SPT blows/6 inches (10, 10, 11) : ,§§§
]z 2 £
.Y A 5.0
- ; ggg
o SAND fg'g
- ~trace silt gﬁ’!
" 60 -wet, medium-dense, well groded, !§a§3 Y
- brown-grey giﬁ‘
C I[ 25| 21 | SPT blows/6 inches (9, 11, 10) 7 Eg
C Ak
- END OF HOLE @ 9.57 meters
- 100 -Testhole ferminated due fo excessive ~10.0
. : LOGGED BY: 1D COMPLETION DEPTH: 9.57 m
J. R. Palne & Associates Ltd. REVIEWED BY: WiK COMPLETE: 10/31/98
Whitehorse, Yukon Fig. No: Page 1 of 1

5772704 T0:1TAR {GEGIHIT)




Geotechnical Services Y1G, Transportation Enginesring TEST HOLE WO: §-98
CME73 150 mm Solid Stem Auger Nordenskiold River Crossing PROJECT NO: 8002254
FNBO Flextrak Nodwell Sta 0 + 870 CL ELEVATION:
SAMPLE TYPE  [fTuse L/ ILost DXJAUGER F=DISTURBED [l ]spr [Heore
20 :GL muu%; 80 20 I’bcw’
L 80 80 =t
T EE| ~ Soil APLSTIC & asiia 2 £
= loiw % 040 B0 80 20 40 80 80 o =5
[ s f o . . SAND & E T A M
5 BE=S% D PLSTC M. LIQuID " | <
b %= escription 2 45 50 g0 = =
S F 3 p | ! | & GRAVELS 2 o
20 40 B0 B0 20 40 B0 B0
- 00 SILT A N L 0.0
) 90 ~trace sand L A
. A —wet, medium-dense, brown, . 4
Y . some rooflels & orgonies S
10 V] |GROUNDWATER ENCOUNTERED @ 656 meters s
: SANDY GRAVEL 0.76 M
- - —-wet, loose, well graded,
- brown, gravels to 4 ¢m,
" 20 )/
N 42
- X -as gbove
— 3.0
- \ / ~-as above
L 83
—40 [
- [GRAVELLY SAND —~ ~ 440N
- ~frace sill
" sp N7 -wet, loose, well graded, brown
- 94 Bl
- 3 ga
- 2 ($§§
e E ;
- SANDY GRAVEL 6.10 M <t
- ~wet, loose, poorly graded, medium to T
r coarse grained, grey—brown, grovels fo W'y
- 7 em. L oty
—70 Y| 95 &P j:f;w?,o
e b\
- ﬂhﬁé‘_
= R F A
I OO OO OO OO OO OO UO OO PRO PP IOUUTTUTTUROOORORO L‘}‘
oo SANDY GRAVEL g
N RO
" -wet, loose, well graded, grey—brown oyl
- - At
- 98 GW %N:&E_"
N A
B VAT
— 9.0 g-e0
: Qbﬂb:
- (GRAVELLY SAND ¢ 940 M | foRa
- ~wel, loose, well graded, grey—brown W @%
F 0.0 ] 97 Y 100
: . LOGGED BY: 1D COMPLETION DEPTH: 19.05 m
J. R. Paine & Associates Ltd. REVIEWED BY: WCK COMPLETE: 11/01/98
Whitehorse, Yukon Fig. No: Page 1 of 2

5712708 10:39AN {CEOTHID)




Geotechnical Services Y16, Transpotiation Engineering TEST HOLE Ho: 9~08
CME75 150 mm Sclid Stem Auger Hordenskiold River Crossing PROJECT NO: 8002-254
FN6C Flexirok Nodwell Sta 0 + B70 CL ELEVATION:
SAMPLE TYPE  fTuse /wost [XJausER =N [[[]sp [ [ Jcore
=l 0UD= wClATe
P P 20 40 60 RO 0 40 50 80
T EE] o S 1 APLASTIC 4 AslTa
= = Ol 04050 8 w k%08 | o
e o . . H3NDm =
& § 7 D@SCTlptIOH FL;)\ST%C “f‘ uulum 0 40 80 80
& . ¥ 1 & CRAVELS
0 40 80 B0 20 40 60 g0
] T T T TR TR TR T
: g}’ : oo : 4 HE : : : H
L 11,0 [ Ul
- SW T
- 98 -gs above st
S A
B SANDY GRaVEL T 730M ] I
- T
- -wet, loose, well graded, grey—brown Tt
- - b
=150 ~cobbles encountered G =130
- 99 ~as above LT
- <IN
e O I
- GRAVELLY SAND 13, A
— 140 | -wet, loose, well graded, grey—brown > é%_—-*ﬁ-ﬁ
=A™ v 20
-V B
—se| V| L U150
- SANDY GRAVEL 15.10 M <
- -wet, loose, well graded, grey—brown Pt
- ek
: Ut
N 101 i
-«1&0% 165
- vy dﬁq -
- <
SN
- b3
- QBQ:
i )
—17.0 LAy 70
- - Gw AN
o T
- 102 -as above pshs
- SICH
C §wz
- P
- m) | 16
0.0 104 Ry
i END OF HOLE @ 18.05 meters C
- 200 - -200
: : LOGGED BY: 1D COMPLETION DEPTH: 19.05 m
J. R. Paine & Associates Ltd. REVIEWED BY: WCK COMPLETE: 11/01/98
Whitehorse, Yukon Fig. No: Page 2 of 2

571270 (9:39AN {CEOTHIO)



Geofechnical Services

YTG, Transportation Engineering

TEST HOLE HO: 9A-98

CME7S 200 mm Hollow Stem Auger

Nordenskiold River Crossing

PROJECT NO: 8002-254

FN60 Flexirak Nodwell Sta O+ 870 1 MRt CL ELEVATION:
SAMPLE TYPE  [RTuBE L/Lost DXaucer FoistureeD HIES [ § Jcore
0 0 80 0 0
—~ & . 4 50 80 S
E =2 o1l & PLASTIC & ASiTa 2| =
=N 0 40 80 80 20 40 80 80 o =8
TR int PLASTIC  MC.  LQuiD it SR
= Description : . | w0 @ e nE
g ' ¥ ! $CORAVILS & |
20 40 B0 B0 20 40 60 80
L 0.0 I A . 0.0
- ~No sample oblained due to drilling -
. 4 operaticns/methodology - ¥
10 | | | R REgE T T mmmmm e m = - -1.0
i SANDY GRAVEL T
- ~frace fo some silt q: -
N }E 105 -wet, loose, poorly graded, brown fh -
- 106| 67 | SPT blows/6 inches (20, 35, 32) CP-CM R Kt
2.0 AL 20
S A R R S Big
] Gy 5
- ~{race gravel @%@@
- -wet, loose, poorly graded, brown EX
30 bl iy | | SPT blows/6 inches (38, 40 - finch) sp Palar-30
- REFUSAL possible cobble oo
- i
O el
o CRAVELLY SAND L
i ~trace silt Rug
N -wet, medium-dense, well graded, ?'?3,
- 08| 13 | grey-brown SH-SKp
- SPT blows/6 inches (5, 7, 6) SR
— 5.0 i 1'“ -5.0
: ’as’, r
- SANDY GRAVEL ' b
o ~frace silt MRE
5.0 ~wel, lonse, well groded, ’, 60
- 109 14 | gray—brown L
- SPT blows/6 inches (5, 7, 7) plads
- W
N T o, o slyd's
— 7.0 SANDY GRAVEL :: 7.0
: ~trace silt NHE
- ~-wet, medium-dense, well graded, pa o
- grey=brown Gu-cM X \E
- e SPT blows/6 inches (7, 10, 10) ptal s
— B.0 4? T—B'O
N RN
I Y A S U U PO OV T OOVRO BLEA N
= SANDY GRAVEL e
- ~trace sill ;5! -
a0 ~wet, medium-dense, well graded, b
C [t | 34 | grey—brown L
- SPT blows/6 Inches (11, 17, 17) pLyd's
3 i
" 100 | MR-
: : LOGGED BY: TD COMPLETION DEPTH: 15,69 m
J. R. Paine & Associates Ltd. REVIEWED BY: WCK COMPLETE: 11/03/98
Whitehorse, Yukon Fig. No: Page 1 of 2

3731778 WE5TPH (GEOTHIT)




Gestechnival Services

Y1G, Transportation Engineering

TEST HOLE 1O: 9A-98

CME75 200 mm Hollow Stem Augsr

Nardenskiald River Crossing

PROJECT NO: 8007-254

FN60 Flextrak Nodwell Sta ¢ + 670 1 M Rt. CL ELEVATION:
SAMPLE TYPE  [Tuee |/ osT D<]AuGER =[G IER: Ll Jeore
= LiUID = ®#ClAVe -
L 20 40 80 80 20 40 60 80 =2 E
E ==~ A PLASTIC & ASUTA @ T
FollwlE 20 40 60 80 20 40 80 80 o= S
= &
BT =2 Des CI"iptiOH PLSTC WG uauD| g, R 2T =
Ld
=Sy | » 1 & CRAVEL® -
20 40 80 80 20 40 80 B0
L 100 e I L ~-10.0
- G -GM X T
ALY S f
— 1.0 ~some silt Al 1.0
- ~wet, medium-dense, well graded,
- grey=hrown ;
- SPT blows/6 inches (11, 20, 22) 220
- ol
120 ‘ 120
C T tiz) 42 0
150 SW-SMA I 13.0
VB GRRG  oeme
140 ~frace silt 140
N -wet, medium-dense, well graded,
- grey~brown
C SPT blows/6 inches (6, 7, 5, 11, 21)
F oo Note that due to the influx of medium -
- to coorse grained sands info the )
- 0113 42 drill slem, seating of the SPT -
- sampler was approximately 2 {esl, »
- SPT 'N' number was extrapolated -
PY using the blows required for the L 6.0
- final B inches -
X END OF HOLE @ 15.36 meters -
- ~Testhole terminated due lo excessive :_
- wash-in of sands into plug :
—17.0 ~Slandpipe Installed 170
180 —18.0
—19.0 ——19.0
- 200 [ ~200
: : LOGGED BY: TD COMPLETION DEPTH: 15.69 m
J. R. Paine & Associates Lid. REVIEWED BY: WK COMPLETE: 11/03/98
Whitehorse, Yukon Fig, No: Page 2 of 2
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HOGGAN ENGINEERING & TESTING (1980) LTD.

Appendix C — Individual Test
Summary Sheets



J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: ¥TG, TRANSPORTATION ENGINEERING

Sample: 3 Depth: . 1.83 - 2.13 Project:Carmacks Bvpass Route & Nordenskiold
Location: ____Nordenskiold River Crossin Madeby: LK _ Job No. 8002-254
TH#1-98 ckd by: w) Y i~ Date: 1998/11/09
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 99 .5
10,000 10.0
5,000 5.0 99 9
2,500 2.5 99 1
2,000 20 99.0
1,250 1.25 98 g
800 0.800 [eT: 38 ;]
630 0.630 ag 7
400 0.400 98.0
315 0.315 96 A
160 0.160 710
80 0.080 46,1
Description of Sample Method of Preparation Dry Washed _X
Remarks
Brown silty sand Fines: 46.1%
Sand: 53.1%
usC - sM Gravel: (0.82
Time of Sieving Min.___15 Moisture: 29.0%
€3 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 180 80 63
T I H T L L]
90
\\\
80 A
70
= 5
é 60
2 \
E 50 *
g
o 40
a
30
20
10
L LT[ RIRRIN TRE

100 10 Grain Size - mm 1.0 0.1




YXs) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTATION ENGINEERTNG

Sample: 4 Depth: _2.44 - 2.74 Project: Carmacks Bypass Route & Nordenskiold
Location: Nordenskiold River Crossing Made by: __ LK Job No.. _8002-254
TH#1-98 ckd by: (a2 & Date: 1998/11/09
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0 100.0
40,000 40.0 93.4
25,000 25.0 90.7
20,000 20.0 77.2
12,500 12.5 65.2
10,000 10.0 58.4
5,000 5.0 49.7
2,500 25 46.5
2,000 2.0 45.6
1,250 1.25 43.8
800 0.800 42.0
630 0.630 41.2
400 0.400 39.6
315 0.315 38.6
160 0.160 30.1
80 0.080 20.6
Description of Sample Method of Preparation Dry Washed X
Remarks
Brown silty sandy gravel Fines: 20.6%
Sand: 29.1%
UsC - M Gravel: 50.3%
Time of Sieving Min. .15 Moisture: 15.9%
100 63 50 40 25 20 14125 10 500C 2500 2000 1250 800 630 400 315 250 160 80 863
LI LIt HIREI L
90 —
kY
80
70
C
E 60 S
o) e
£ 50 o
W
= T
@ .
o B e
8 40 -
30
20
10

100 10 Grain Size - mm 1.0 01




(&%) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: ¥TG, TRANSPORTATION ENGINEERING

Sample: 5 Depth: _3.66 - 3.96 ProjectCarmacks Bypass Route & Nordenskiold
Location: ki i i e Made by: LK JobNo.: 8002-254
TH#1-98 ckdby: (A ¢/ omate: 1998/11/09
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0 100.0
40,000 40.0 76.3
25,000 25.0 73.2
20,000 20.0 64.4
12,500 12.5 55.2
10,000 10.0 51.4
5,000 5.0 46.6
2,500 2.5 44 .4
2,000 2.0 413.7
1,250 1.25 42.3
800 0.800 411.0
630 0.630 40.3
400 0.400 38.9
315 0.315 37.7
160 0.160 29.4
80 0.080 19.2
Description of Sample Method of Preparation Dry Washed _ X
Remarks
Brown silty sandy gravel Fines: 19.2%
Sand: 27.4%
Usc - M Gravel: 53.4%
Time of Sieving Min. 15 Moisture: 17.2%
100 63 50 40 25 20 14125 10 5000 2500 20C0 1250 800 630 400 315 250 160 B0 63
HEEIN) L] L LT
Q0 \
80
70
&
é 60
2 L
u; 50
o ==
e D e
5 40 1]
30
20
10
L L[] LI | L L

100 10 Grain Size - mm 1.0 0.1




Jb%)  J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTAT

Sample: 6 Depth: _4.88 - 5.49 Project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossin Made by: LK Job No.: 8002-254
TH#1-98 Ckd by: __HIC {Spate 1998/11/09
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0 100.0
40,000 40.0 91.9
25,000 25.0 74.2
20,000 20.0 64.0
12 500 125 58.5
10,000 10.0 56.5
5,000 5.0 49.2
2,500 25 44.7
2,000 2.0 43.6
1,250 1.25 41.9
800 0.800 40.4
630 0.630 39.6
400 0.400 38.2
315 0.315 37.4
160 0.160 35.4
80 0.080 32.6
Description of Sample Method of Preparation Dry Washed M)_(_MW
Remarks

Trace of some clay
Sandy silty gravel

Fines: 32.6%
Sand: 16.6%

UsC - @M GC Gravel: 50.8%

Time of Sieving Min. 15 Moisture: 14.3%

100 €3 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 180 80 63
LI NI L] L

90

80

3
pd

)]
(@]

3
l

Percent Finer Than
(&)
o

%)
(@]

N
(@]

-
(@)

L LT T LT L

100 10 Grain Size - mm 1.0 0.1




) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERTNG

Sample: 8 Depth: __7.92 — 8.84 ProjectCarmacks s Route & No iol
Location: Nordenskiold River in Madeby: LK _ JobNo:__8002-254 =
TH#1-98 Ck'd by: __ (»?<{“ Date: 1998/11/10 o
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sampie
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 98.6
10,000 10.0 97.3
5,000 5.0 93.8
2,500 25 88.2
2,000 2.0 85.5
1,250 1.25 78.1
800 0.800 67.7
630 0.630 60.0
400 0.400 43.0
315 0.315 34.6
160 0.160 18.2
80 0.080 11.3
Description of Sample Method of Preparation Dry Washed _X
Remarks
Trace of gravel Fines: 11.3%
Some silt, sand ﬁ Sand: 82.5%
USC - SP sM Gravel: 6.2%
Time of Sieving Min. 15 1 Moisture: 17.8%
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 B8O 63
LI a=mctiEEEE LT LT
90
80
70
g
£ 60
o
£
i 50 C
I=
[0}
o
g 40 <
[a \,\
30
20 ~
10

100 10 Grain Size - mm 1.0 0.1




JRP

J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Client: _¥YTG, TRANSPORTATTON ENGINEERING

Sample: 9 Depth: .9.14 - 9.75 Project: Carmacks Bypass Route & Nordenskiold
Location: i i — Madeby:. LK __ JobNo.: 8002-254
TH1-98 Ck'd by: Ll pate: 1998/11/10
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 98.7
10,000 10.0 98.0
5,000 5.0 95.0
2,500 2.5 89.0
2,000 2.0 85.6
1,250 1.25 77.6
800 0.800 67.9
630 0.630 61.2
400 0.400 46.5
315 0.315 37.8
160 0.160 19.9
80 0.080 11.5
Description of Sample g Method of Preparation Dry Washed _X .
Remarks
Trace of gravel [ Fines: 11.5%
Some silt, sand Sand: 83.5%
USC - SP SM Gravel: 5.0%
Time of Sieving Min. 15 | Moisture: 18.0%
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 830 400 315 250 160 80 83
LU | | HINEIN L
90
80
70
c
E 60
)
Lol
ir 50
1=
(]
[&]
5 40
o
30
20
10
100 10 Grain Size - mm 1.0 0.1




W) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: _YTG, TRANSPORTATTON ENGINEFRING

Sample: 10 Depth: . 10.06 - 10.36 Project: Carmacks Bypass Route & Nordenskiold
Location: i i i Madeby: 1K  Job No.: 8002-254
TH#1-98 ck'd by: __im2$ i Date: 1998/11/10
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5 100.0
10,000 10.0 98.6
5,000 5.0 91.9
2,500 2.5 85.1
2,000 2.0 81.8
1,250 1.25 74.0
800 0.800 64.9
630 0.630 58.8
400 0.400 44.6
315 0.315 35,7
160 0.160 16.6
80 0.080 7.7
Description of Sample Method of Preparation Dry Washed _ X —
l Remarks
Trace silt and gravel, sand | Fines: 7.7%

USC ~ SW SM
Time of Sieving Min. 15

Gravel:=: 8.1%2
Moisture: 17.02

} Sand: 84.2%

100 63 50 40 25 20 14125 10 5000 2500 2000 1260 B0O 630 400 3156 250 160 80 63

90

[0}
(@}

~
(@]

o}
(@}

Percent Finer Than
(4,1
(@)

ES
o

w
o

N
(@]
s

10

LT LT T ] IR L

100 10 Grain Size - mm 1.0 0.1




&%) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

client YIG, TRANSPORTATION ENGINEERING

Sample: 11 Depth: _10.97 - 11.43 Project: _Carmacks ss Route & Nordenskiold
Location: i i i —— Madeby: LK JobNo.: 8002-254
TH#1-98 ck'd by: {2~ 5= Date: 1998/11/10
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 95.4
10,000 10.0 91.7
5,000 5.0 85.5
2,500 2.5 78.8
2,000 2.0 75.7
1,250 1,25 68.4
800 0.800 60.0
630 0.630 54.3
400 0.400 40.9
315 0.315 32.7
160 0.160 14.4
80 0.080 6.5
Description of Sample I Method of Preparation Dry Washed x
Remarks
Trace silt, some gravel, sand Fines: 6.5%
Sand: 79.0%
USC - SW SM } Gravel: 14.5%
Time of Sieving Min. 15 Moisture: 16.4%3
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
L] SHIINEREE L] LT
90
80
70
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCHEEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERING

Sample: 12 Depth: _11.58 - 12.04 Project: Carmacks Bypass Route & Nordenskiold
Location: Nordenskiold River Crossing Madeby: LK  JobNo. 8002-254
TH#1-98 Ck'd by: __(=2C{“ Date: 1998/11/10
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 96,6
12,500 12.5 93.0
10,000 10.0 86.8
5,000 5.0 79.2
2,500 25 72.8
2,000 2.0 69.7
1,250 1.25 62.9
800 0.800 55.1
630 0.630 50.0
400 0.400 38.1
315 0.315 30.7
160 0.160 13.5
80 0.080 6.1
Description of Sample Method of Preparation Dry Washed _X
Remarks
Trace silt gravelly sand Fines: 6.1%
Sand: 73.1%
USsSC -~ SW_SM Gravel: 20.8%
Time of Sieving Min. 15 | Moisture: 15.5%
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%) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTATTON ENGINEERING .

Sample: 13 Depth: 12,50 ~ 12.80 _ Project: Carmacks Bypass Route & Nordenskiold
Location: ... Nordenskiold River Crossing . Madeby: . LK ___ JobNo. 8002-254
TH#1-98 ckd by: . (E2C(%  Date: 1998/11/10
Sieve Size of Opening Weight Total Wt Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25 000 250 87.6
20,000 20.0 85.1
12,5600 12.5 76.4
10,000 10.0 73.0
5,000 5.0 66.7
2,500 25 60.7
2,000 2.0 58.2
1,250 1.25 51.9
800 0.800 44.8
830 0.630 40.5
400 0.400 30.7
315 0.315 24.6
160 0.160 10.5
80 0.080 4.7
Description of Sample | Method of Preparation Dry Washed . X
Remarks
Sandy gravel Fines: 4.7%
| Sand: 62.0%
UsC - GW j Gravel: 33.3%
Time of Sieving Min. 15 l Moisture: 12.6%
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J&)  J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: X1G, TRANSPORTATION ENGINEERTNG

Sample: 14 Depth: __13.11 - 13.56 _ project: Carmacks Bypass Route & Nordenskiold
L ocation: Nordenskiold River CIUSSjIlq Made by: ML-K_._. Job No.: 8002-254
TH#1-98 Ckd by: &2 €Al - pate: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 125 98.8
10,000 10.0 95.1
5,000 5.0 87.0
2,500 25 18.7
2,000 20 75.0
1,250 1.25 66.3
800 0.800 57.0
630 0.630 51.3
400 0.400 38.6
315 0.315 31.2
160 0.160 12.9
80 0.080 5.7
Description of Sample ! Method of Preparation Dry Washed ... X
Remarks
Trace silt, some gravel, sand 2¥ines: 5.7
UsCc - SW SM 2Sand: 81.3
2Gravel:13.0
Time of Sieving Min. 15 $Moigture: 15.6
100 683 50 a0 25 20 14125 10 5000 2560 2000 1250 800 630 400 315 250 160 80 863
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JRP

SCREEN ANALYSIS

J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

Client: YIG, TRANSPORTATION ENGINEERTNG

Sample: 15 Depth: 14.02 - 14.33 project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Made by;.,T_L__KM_JQb No.: 8002-254
TH#1-98 ckd by: 2 €4~ Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 93 1
20,000 20.0
12,500 12.5 85 1
10,000 10.0 82.8
5,000 5.0 13.7
2,500 2.5 6d. 6
2,000 2.0 61.1
1,250 1.25 52.6
800 0.800 44.2
630 0.630 39 4
400 0.400 29 79
315 0.315 23 72
160 0.160 9.4
80 0.080 A6
Description of Sample Method of Preparation Dry Washed . X
Remarks
Gravelly sand 2Fines: 4.6
UsC - SW 2Sand: 69.1
2Gravel: 26.3
Time of Sieving Min. 15 2Moisture: 11,9
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Xs) J. R. Paine & Associates Ltd.

COMNSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: _YTG, TRANSPORTATION ENGINEERTNG

Sample: 16 Depth: __14.45 ~ 14.94  project: Carmacks Bypass Route & Nordenskiold
Location: Nordenskiold River CIOSSJIIQ Made by: LK Job No.: 8002-254
TH#1-98 Ck'd by: _tAZ St & Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 95.3
12,500 12.5 85.7
10,000 10.0 80.8
5,000 5.0 70.8
2,500 2.5 62.0
2,000 2.0 58.2
1,250 1.25 50.1
800 0.800 41.8
630 0.630 37.4
400 0.400 28.5
315 0.315 23.3
160 0.160 10.5
80 0.080 5.9
Description of Sample Method of Preparation Dry Washed . X
Remarks
Trace silt, gravelly sand $Fines: 5.9
USC - SW SM %2Sand: _ 64.9
2Gravel: 29.2
Time of Sieving Min. 15 Moistures: 9.7
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W) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERING

Percent Finer Than

Sample: 17 Depthzw Project: Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Made by: LK Job No.: 8002-254
TH#1-98 Ck'd by: .= L £ & Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 93.2
12,500 12.5 79.2
10,000 10.0 74.4
5,000 5.0 64.5
2,500 2.5 57.3
2,000 2.0 55.4
1,250 1.25 51.8
800 0.800 46.7
630 0.630 40.8
400 0.400 29.0
315 0.315 24.6
160 0.160 13.9
80 0.080 8.4
Description of Sample Method of Preparation Dry Washed X
Remarks
Trace silt, gravelly sand ¢Fines: 8.4
USC -~ SW SM %Sand: 56.2
2Gravel: 35.4
Time of Sieving Min. 15 Moisture:  11.5
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 B0 63
LT Lt L | L
90 A
80
70 =
60
)
50
N
40 Y
. -
30 >
\
20
10

100 10 Grain Size - mm 1.0 0.1




) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTATION ENGINEERING

Sample: 20 Depth: _2.90 - 2.98 Project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Madeby: LK job No.: 8002-254
TH{f1A-98 Ck'd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5 100.0
10,000 10.0 98.0
5,000 5.0 91.8
2,500 2.5 83.0
2,000 2.0 78.2
1,250 1.25 66.0
800 0.800 51.8
630 0.630 44.4
400 0.400 31.3
315 0.315 25.5
160 0.160 13.8
80 0.080 7.5
Description of Sample Method of Preparation Dry Washed X
Remarks
and $Fines: 7.5
USC - oW sMm 2Sand: 84.3
2Gravel: 8.2
Time of Sieving Min. 15 SMoisture: 12.9
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS
Client: YI1G, TRANSPORTATION ENGINEERTNG
Sample: 21 Depth: - 3.81 - 4.03 project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Made by: ____LK___ Job No.: 8002-254
TH# 1A-98 Ck'd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 90.1
20,000 20.0 86.4
12,500 125 75.6
10,000 10.0 72.6
5,000 5.0 60.2
2,500 2.5 52.4
2,000 2.0 49.4
1,250 1.25 42.5
800 0.800 36.1
630 0.630 32.6
400 0.400 25.0
315 0.315 20.2
160 0.160 9.7
80 0.080 5.4
Description of Sample Method of Preparation Dry Washed X
Remarks
Trace silt, gravelly sand %Fines: 5.4
USC - SwW sM 2Sand:  54.8
3Gravel: 39.8
Time of Sieving Min. 15 Moisture: 9.8
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W) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERING

Sample: .22 Depth: _4.57 - 4,71 Project: Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Made by: LK job No. 8002-254
TH# 1A-98 Ck'd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5 100.0
10,000 10.0 97.7
5,000 5.0 93.2
2,500 2.5 83.3
2,000 2.0 79.4
1,250 1.25 63.2
800 0.800 51.4
630 0.630 41.5
400 0.400 30.2
315 0.315 24.0
160 0.160 12.9
80 0.080 6.7
Description of Sample Method of Preparation Dry Washed . X
Remarks
Trace silt and gravel, sand 2Fines: 6.7
USC - SW SM #Sand:  86.5
%Gravel: 6.8
Time of Sieving Min. 15 SMoisture: 12.7
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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fs) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS
Client: YTG, TRANSPORTATION ENGINEERING
Sample: ___23 Depth: _6.10 - 6.48 Project: Carmacks Bypass Route & Nordenskiold
Location: __Nordenskiold River Crossing Made by: .. LK Job No.: 8002-254
TH#1A-98 Ck'd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 95 _6
12,500 12.5 91.4
10,000 10.0 90.1
5,000 5.0 83.2
2,500 2.5 71.5
2,000 2.0 64.9
1,250 1.25 49.5
800 0.800 36.0
630 0.630 10.0
400 0.400 21.13
315 0.315 17.6
160 0.160 10.1
80 0.080 6.2
Description of Sample Method of Preparation Dry Washed . X
Remarks
Trace silt, gravelly sand $Fines: 6.2
UsC - SW sMm Sand: 770
2Gravel: 16.8
Time of Sieving Min. 15 Moisture: 12.3
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) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTATION ENGINEERING

Sample: ___24 Depth: _ 762 - 7.85 project: Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Madeby: LK JobNo.: 8002-254
TH#1A-98 ckd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 125 100.0
10,000 10.0 98.8
5,000 5.0 97.6
2,500 2.5 96.6
2,000 2.0 96.2
1,250 1.25 92.5
800 0.800 81.8
630 0.630 70.7
400 0.400 50.2
315 0.315 40.7
160 0.160 29 2
80 0.080 11.7
Description of Sample Method of Preparation Dry Washed X
Remarks
Some silt, sand $Fines: 11.7
USC - SW SM 2Sand: 85.9
2Gravel: 2.4
Time of Sieving Min. 15 Moistiire: 18.8
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Client: YTG, TRANSPORTATION FENGINEERING

Sample: ___25 Depth: _9.14 - 9.27 project: Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Made by: ____ LK Job No. 8002-254
TH#1A-98 ck'd by: Date: 1998/11/12
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 98.7
10,000 10.0 97.6
5,000 5.0 96.1
2,500 25 93.6
2,000 2.0 91.8
1,250 1.25 87.2
800 0.800 81.0
630 0.630 76.2
400 0.400 62.5
315 0.315 51.8
160 0.160 23.1
80 0.080 9.4
Description of Sample Method of Preparation Dry Washed .. X
Remarks
Trace silt, sand 2Fines: 9.4
USC - SW SM 2Sand: 86.7
2Gravel: 3.9
Time of Sieving Min. 15 Moisture: 16.8
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J. R. Paine & Associates Ltd.

SCREEN ANALYSIS

CONSULTING AND TESTING ENGINEERS

Client: YTG, TRANSPORTATION ENGINEERING

Sample: 91 Depth: _0.76 ~_1.4Q____ project:Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Made by:M“L.KTJob No.: 8002-254
TH#9-98 Ckdby: &2 !“ " pate: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 88.7
12,500 12.5 69.8
10,000 10.0 6l.1
5,000 5.0 44.5
2,500 2.5 34.1
2,000 2.0 30.6
1,250 1.25 23.8
800 0.800 18.1
630 0.630 15.5
400 0.400 11.1
315 0.315 9.1
160 0.160 5.6
80 0.080 3.7
Description of Sampie Method of Preparation Dry Washed X
Remarks
Sandy gravel %Fines: 3.7
UsC - GW 2Sand: 40.8
2Gravel: 55.5
Time of Sieving Min. 15 ZMoisture: 8.2
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J&L)  J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Chient: YTG, TRANSPORTATION ENGINEERING

Sample: __ 92 Depth: __1.83 - 2.44 project: Cammacks Bypass Route & Nordenskiold
Location: Nordenskiold River (:COSSjﬂq Made by: _M,_..,L__I.(“w Job No.: 8002-254
TH#9-98 ckd by: . astit Date: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 96.3
20,000 20.0 a0, 4
12 500 125 77.1
10,000 10.0 69.0
5,000 5.0 51.4
2,500 25 37.6
2,000 2.0 34.9
1,250 1.25 26.4
800 0.800 21.3
630 0.630 18.4
400 0.400 12.6
315 0.315 9.8
160 0.160 5.6
80 0.080 3.4
Description of Sample Method of Preparation Dry Washed ... X
Remarks
Sandy qgravel 2Fines: 3.4
UsC - GW 2Sand: 45.2
2Gravel : 48.6
Time of Sieving Min. 15 SMoisture: 9.5
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J&)  J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERING

Sample: __93 Depth: __3.35 ~ 3.96 project: Carmacks Bypass Route & Nordenskiold
Location; _ Nordenskiold River Crossing Made by: LK JobNo: 8002254
TH#9-98 Ckdby: Y= S pate: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sampie
50,000 50.0
40,000 40.0 100.0
25,000 25.0 a5 2
20,000 20.0 90.5
12,500 125 77,0
10,000 10.0 68.9
5,000 5.0 52.0
2,500 2.5 40.3
2,000 2.0 36.7
1,250 1.25 30.1
800 0.800 24.3
630 0.630 21.3
400 0.400 15.8
315 0.315 13.1
160 0.160 7.9
80 0.080 4.9
Description of Sample { Method of Preparation Dry Washed . X
Remarks
Sandy gravel 2Fines: 4.9
UsC - W 2Sand: 47.1
2Gravel: 48.0
Time of Sieving Min. 15 Moisturez10.4
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J&L)  J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN AMALYSIS

Client: YTG, TRANSPORTATION ENGINEERING

Sample: .94 Depth: _4.88 — 5,49 Project Carmacks Bypass Route & Nordenskiold
Location: __Nordenskiold River Crossing Made by: ... LK ___ Job No.: 8002-254
TH#9-.98 Ck'd by: ___{** =f=Date: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 94.3
10,000 10.0 89.0
5,000 5.0 72.1
2,500 25 56.5
2,000 20 53.0
1,250 1.25 41.7
800 0.800 34.0
830 0.630 29.4
400 0.400 20.9
315 0.315 17.3
160 0.160 10.6
80 0.080 6.0
Description of Sample Method of Preparation Dry Washed ... X .
Remarks
d 2Fines: 6.0
USC -~ sw sMm $Sands . 66.1
2Gravel: 27..9
Time of Sieving Min. 15 Moisture: 13,4
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&%) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERTNG

Percent Finer Than

Sample: __95 Depth: _6.71 = 7.32 project: Caxrmacks Bypass Route & Nordenskiold
Location: I\brdenskiold River CIOSSinq Made by: ___LKWM Job No.: 8002-254
TH#9-98 Ckd by: 2“4 pate: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0 68.3
40,000 40.0
25,000 25.0 57.6
20,000 20.0 45.8
12,500 12.5 36.9
10,000 10.0 33.7
5,000 5.0 24.5
2,500 25 18.6
2,000 2.0 17.2
1,250 1.25 13.4
800 0.800 10.8
630 0.630 9.2
400 0.400 6.3
315 0.315 5.1
160 0.160 3.1
80 0.080 2.0
Description of Sample Method of Preparation Dry Washed X
Remarks 100% passing 75.0mm
Sandy gravel 2Fines: 2.0
UsC - GP %Sand: 22.5
2Gravel: 75.5
Time of Sieving Min. 15 Moisture: 4.8
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: XTG, TRANSPORTATION ENGINEERING

Sample: ... 96 Depth: . 8.23 ~ 8.84 Project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Made by: LK obNo. 8002-254
TH#9--98 Ckd by: &= Citlspate: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 83.6
10,000 10.0 72.5
5,000 5.0 49.5
2,500 2.5 37.5
2,000 2.0 33.7
1,250 1.25 27.0
800 0.800 21.3
830 0.630 18.3
400 0.400 12.7
315 0.315 9.9
160 0.160 5.2
80 0.080 3.1
Description of Sample | Method of Preparation Dry Washed ... X
Remarks
Sandy gravel %Fines: 3.1
usCc - GW %2Sand:  46.4
$Gravel: _50.5
Time of Sieving Min. 15 ZMoisture: 9.1
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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SCREEN ANALYSIS

CONSULTING AND TESTING ENGINEERS

Client: YIG, TRANSPORTATTION ENGINEERING

Sample: __97 Depth: _9.75 - 10.36 project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Made by: ___ LK JobNo. 8002-254
TH#9-98 Ck'd by: _(2Cé Date: 1998/11/17
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 94.6
20,000 20.0
12,500 12.5 87.9
10,000 10.0 79.1
5,000 5.0 60.7
2,500 25 44,2
2,000 2.0 39.7
1,250 1.25 31.5
800 0.800 24.3
630 0.630 20.6
400 0.400 13.8
315 0.315 10.5
160 0.160 5.3
80 0.080 3.2
Description of Sample Method of Preparation Dry Washed X
Remarks
Gravelly sand $Fines: 3.2
USC - SW %Sand:  57.5
2Gravel: 39.3
Time of Sieving Min. 15 Moisture: 10.1
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 BOC 630 400 315 250 160 80 863
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J&k ) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: ¥TG, TRANSPORTATION ENGINEERING

Sample: 98 Depth: __10.97. .- 11.89__ Project: Carmacks Bypass Route & Nordenskiold
Location: NordenSkiDld Rlve;r: CEOSSjIlq Made by: _ﬁ%._w Job No.: 8002~254
TH#9-98 Ck'd by: .. £4.7 L4 Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 93.6
20,000 20.0 85.3
12,500 12.5 76.6
10,000 10.0 71.1
5,000 5.0 56.0
2,500 2.5 44.1
2,000 2.0 41.5
1,250 1.25 32.7
800 0.800 26.1
630 0.630 22.0
400 0.400 14.9
315 0.315 11.8
160 0.160 6.8
80 0.080 4.1
Description of Sample Method of Preparation Dry Washed ... X
Remarks

Gravelly sand $Fines: 4.1

|
Time of Sieving Min. 15 ] Moisture: 10.7

usC - SW %Sarki:  51.9
£Gravel:z 44.0
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JRP

SCREEN ANALYSIS

J. R. Paine & Associates Litd.

CONSULTING AND TESTING ENGINEERS

Client: YTG, TRANSPORTATTION ENGINEERING

12.8 - 13.41

Sampte: ___99 Depth: Project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Madeby: LK Job No.: 8002-254
TH#9-98 Ck'd by: 3 C i Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 89.6
20,000 20.0 79.9
12,500 12.5 70.0
10,000 10.0 60.6
5,000 5.0 44,1
2,500 2.5 32.8
2,000 2.0 30.4
1,250 1.25 24.0
800 0.800 19.6
630 0.630 16.9
400 0.400 11.9
315 0.315 9.6
160 0.160 5.5
80 0.080 3.2
Description of Sampie Method of Preparation Dry Washed . X
Remarks
Sandy gravel $rines: 3.2
UsSC - GHW 2Sand: 40.9
2Gravel: 55.9
Time of Sieving Min. 15 Moisture: 8.2
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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J. R. Paine & Associates Ltd.

SCREEN ANALYSIS

CONSULTING AND TESTING ENGINEERS

client: XTG, TRANSPORTATION ENGINEERING

Sample: 100 Depth: 14.02 - 14.63 ProjectjcannaC}(S Bypass Route & Nordenskiold
Location: Nordenskiold River CIOSS:U]CI Made by: LK Job No.: 8002-254
TH#9-98 Ckd by: [ " Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 400 100.0
25,000 25.0 95.0
20,000 20.0 91.4
12,500 12.5 84.5
10,000 10.0 77.6
5.000 5.0 57.6
2,500 2.5 43.4
2,000 2.0 39.5
1,250 1.25 32.5
BOO 0.800 26.7
630 0.630 23.6
400 0.400 17.5
315 0.315 14.2
160 0.160 7.3
80 0.080 4.0
Description of Sample Method of Preparation Dry Washed ... X
Remarks
Gravelly sand 2Pines: 4.0
UsC - SW I 2Sand: 53.2
2Gravel: 42.8
Time of Sieving Min. 15 % SMoisture: 9.6
100 83 50 40 25 20 14125 10 5000 2500 2000 1250 8O0 830 400 315 250 160 80 63
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Sample: 101

Client: YTG, TRANSPORTATION ENGINEERING

Depth: __15.54 - 16.15  project: Carmacks Bypass Route & Nordenskiold

Location: . Nordenskiold River Crossing

Made by: __ LK job No.: 8002-254

TH#9-98 Ck'd by: G Cilepate. 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0 67.7
40,000 40.0
25,000 25.0
20,000 20.0 61.0
12,600 12.5 51.7
10,000 10.0 47.3
5,000 5.0 35.0
2,500 2.5 26.717
2,000 2.0 L]
1,250 1.25 0.2
800 0.800 16.9
630 0.630 15.1
400 0.400 10.9
315 0.315 8.8
160 0.160 4.6
80 0.080 31
Description of Sample Method of Preparation Dry Washed __ X
Remarks . 100% passing 75.0mm
Sandy gravel %Fines: 2.1
UsC - GW 2Sands  32.9
2Gravel: 65.0
Time of Sieving Min. 15 Moistire: 6.2
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Client: YTG, TRANSPORTATION ENGINEERING

Sample: 102 Depth: __17.07 - 18.08 _ project: Carmacks Bypass Route & Nordenskiold
Location: . Nordenskiold River Crossing Made by: LK Job No.- 8002-254
TH#9-98 Ckd by: __{22CA< Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 86.0
20,000 20.0
12,500 12.5 65.2
10,000 10.0 55.0
5,000 5.0 39.2
2,500 2.5 28.7
2,000 2.0 25.7
1,250 1.25 20.4
800 0.800 16.2
630 0.630 14.0
400 0.400 9.8
315 0.315 7.6
160 0.160 3.7
80 0.080 2.0
Description of Sample Method of Preparation Dry Washed . X
Remarks
Sandy gravel ¢Fines: 2.0
UsC - GHW %2Sand: 37.2
2Gravel: 60.8
Time of Sieving Min. 15 2Moistimre: 6.8
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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xs) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERTNG

Percent Finer Than

Sample; 103 Depth: _18.59 - 18.80  Project; Carmacks Bypass Route & Nordenskiold
Location: __Nordenskiold River Crossing Made by: LK Job No.: 8002-254
TH{#9-98 Ck'd by: _£22Ci¢_ Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 94.7
20,000 20.0 77.8
12,500 12.5 64.1
10,000 10.0 53.7
5,000 5.0 37.6
2,500 2.5 30.7
2,000 2.0 ‘ 25.7
1,250 1.25 20.9
800 0.800 16.7
630 0.630 14.6
400 0.400 10.4
315 0.315 8.1
160 0.160 3.9
80 0.080 2.2
Description of Sample Method of Preparation Dry Washed .. X
Remarks
Sandy gravel ¢Fines: 2.2
UsC - GW 2Sand: 35.4
2Gravel: 62.4
Time of Sieving Min. 15 2Moisture: 8.2
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 8630 400 315 250 160 80 63
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Client: YIG, TRANSPORTATION ENGINEERING

Sample:; 110 Depth: _7.62 - 7.77 Project: Carmacks Bypass Route & Nordenskiold
Location: _ Nordenskiold River Crossing Made by: LK Job No.: 8002-254
TH#9A-98 Ckd by: __{z> &t~ Date: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 79.0
12,500 12.5 71.9
10,000 10.0 64.1
5,000 5.0 48.0
2,500 25 34.8
2,000 2.0 32.4
1,250 1.25 25.3
800 0.800 20.6
630 0.630 18.3
400 0.400 14.3
315 0.315 12.7
160 0.160 10,1
80 0.080 8.8
Description of Sample Method of Preparation Dry Washed X
Remarks
Trace silt, sandy gravel ¢Fines: 8.8
UsC - GW &M 2Sand: 39.2
2Gravel: 52.0
Time of Sieving Min. 15 SMoistures 7.5
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%) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: YTG, TRANSPORTATION ENGINEERTNG

Samp|e: ]-]-]- Depth: 9.14 - 9.27 Project;CaITTBCkS BVDaSS Route & NOI’denSkiO]_d
Location: . Nordenskiold River Crossing Made by: MW,LVI_(__& Job No.: 8002254
TH# 9298 Ckd by LA = pate: 1998/11/18
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0 100.0
20,000 20.0 86.6
12,500 12.5 75.8
10,000 10.0 69.72
5,000 5.0 52 .7
2,500 2.5 40.0
2,000 2.0 37.8
1,250 1.25 31.3
800 0.800 26.5
630 0.630 23.6
400 0.400 17.7
315 0.315 14.8
160 0.160 9.7
80 0.080 6.9
Description of Sample } Method of Preparation Dry Washed X -
] Remarks
Trace silt, sandy gravel ¢Fines: 6.9
USC - G (M 2Sand: 45.9
%Gravel:= 47.2
Time of Sieving Min. 15 Moisture: 8.6
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 B30 400 3156 250 160 80 63
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SCREEN ANALYSIS

J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

Client: YTG, TRANSPORTATTION ENGINEERING

Sample: 112 Depth: __12.19 - 12.37 _ project: Carmacks Bypass Route & Nordenskiold
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254
TH# 9A-98 Ckd by: _©= & (" pate: 1998/11/19
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 100.0
12,500 12.5 86.2
10,000 10.0 78.6
5,000 5.0 69.0
2,500 2.5 57.2
2,000 2.0 53.4
1,250 1.25 46.3
800 0.800 40.6
630 0.630 37.6
400 0.400 31.2
315 0.315 27.3
160 0.160 17.7
80 0.080 11.4
Description of Sample I Method of Preparation Dry Washed . X
Remarks
Some silt, gravelly sand 2Fines: 11.4
USC - SW sM 2Sand: 5.6
2Gravel: 31.0
Time of Sieving Min. 15 Moisture: 8.6
100 63 50 40 25 20 14125 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

ctient: YTG, TRANSPORTATION ENGINEERING

Sample: 113 Depth: . 10.24 - 15.36 Project: Carmacks Bypass Route & Nordenskiold
Location:  Nordenskiold River Crossing Made by: M_,Ml:lﬁ AAAAA _ Job No.: 8002-254
TH#9A-98 ckd by: (&0 Date: 1998/11/19
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
50,000 50.0
40,000 40.0 100.0
25,000 25.0 85.7
20,000 20.0
12,500 12.5 18.5
10,000 100 71.7
5,000 5.0 58.2
2,500 25 46.9
2,000 2.0 43.2
1,250 1.25 36.9
800 0.800 1.4
630 0.630 28.6
400 0.400 23.3
315 0.315 .2
160 0.160 12.9
80 0.080 8.2
Description of Sample i Method of Preparation Dry Washed .. X
Remarks S
Trace silt, gravelly sand $Finess 8.2
UsC - SW sM 2Sand:  50.0
SGravel: 41.8
Time of Sieving Min. 15 Moisture: 8.0
100 83 50 40 25 20 14125 10 5000 2500 2000 1250 800G 630 400 315 250 160 80 63
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HOGGAN ENGINEERING & TESTING (1980) LTD.

Appendix D — Photographic Documentation



J.R. Paine & Associates Ltd.

PHOTO #1 - T.H. # 1A-98

PHOTO #2 - T.H. # 9A-98



HOGGAN ENGINEERING & TESTING (1980) LTD.

Appendix E — Pile Evaluation



AXIAL BEARING CAPACITY - SPT ANALYSIS

Basic Formula

Where

for cohesionless soil
R = mN,A; + nN, DA, = Pile Bearing Capacity (kN)

m = Empirical Coefficient = 400

n = Empirical Coefficient =2

N, = SPT Index At Pile Toe

A; = Pile Toe Area

N, = Average SPT Index Along the pile
D = Pite Embedment Length

A, = Pile Unit Shaft Area

For Pile Diameter = 0.3 meters with a factor of safety = 4

Depth

(meters)
0
2
4
8
8
10
12
14
16
18

20

m

400
400
400
400
400
400
400
400
400
400
400

N, A Navg D Shaft Area Axial Bearing Capacity (kN)
(blows) (m?) (blows) (meters)  (m?) (kN)
13 0.071 33 0 0.0 a2
13 0.071 33 2 1.9 123
13 0.071 33 4 3.8 154
13 0.071 33 6 57 185
13 0.071 33 8 7.5 216
13 0.071 33 10 9.4 247
13 0.071 33 12 11.3 279
13 0.071 33 14 13.2 310
13 0.071 33 16 151 341
13 0.071 33 18 17.0 372
13 0.071 33 20 18.8 403
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For Pile Diameter = 0.6 meters with a factor of safety = 4

Depth m N, Ay Nawg  Shaft Area Axial Bearing Capacity
(meters) (blows) (m?) (blows) (m?) (kN)
0 400 13 0.283 33 0.0 368
2 400 13 0.283 33 3.8 430
4 400 13 0.283 33 7.5 492
6 400 13 0.283 33 1.3 554
8 400 13 0.283 33 15.1 616
10 400 13 0.283 33 18.8 679
12 400 13 0.283 33 22.6 741
14 400 13 0.283 33 26.4 803
16 400 13 0.283 33 30.2 865
18 400 13 0.283 33 33.9 927
20 400 13 0.283 33 37.7 990

For Pile Diameter = 0.8 meters with a factor of safety = 4

Depth m N¢ Ay Naw  Shaft Area Axial Bearing Capacity
(meters) (blows) (m? (blows) (m?) (kN)
0 400 13 0.636 33 0.0 827
2 400 13 0.636 33 57 920
4 400 13 0.636 33 11.3 1014
6 400 13 0.636 33 17.0 1107
8 400 13 0.636 33 2286 1200
10 400 13 0.636 33 28.3 1294
12 400 13 0.636 33 33.8 1387
14 400 13 0.636 33 39.6 1480
16 400 13 0.636 33 452 1573
18 400 13 0.638 33 50.9 1667

20 400 13 0.636 33 56.5 1760

‘ALT(0861) ONLLSAL ¥ ONIHIINIONT NVOOOH



Axial Bearing Capacity - SPT Analysis Summary (with a factor of safety = 4)

_Pile !?_iamétéra(meiérs)i
368 827
430 920
492 1014
554 1107
616 1200
679 1294
741 1387
803 1480
865 1573
927 1667
990 1760
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HOGGAN ENGINEERING & TESTING (1980) LTD.



AXIAL BEARING CAPACITY - STATIC ANALYSIS

Basic Formula

Where

R = SummationCq, Z + Aq, = Axial Bearing Capacity

g.=S' kMtan(PH!) = BS',

dp = NiS'%

C = Pile Circumference variable

L = Embedded Length variable
Z = Segments of L variable

A, = Pile Base Area 3.14**

B = Combined Shaft Resistance Factor (0to 10 m) 0.6

B = Combined Shaft Resistance Factor (10 to 20 m) 0.8

ks = Coefficient of Lateral Earth Pressure -

S',= Vertical Effective Stress Adjacent to Pile variable

M = Pile - Soil Interface Friction Factor -

N; = Bearing Capacity Factor (0 to 10 m) 40

N, = Bearing Capacity Factor (10 to 20 m) 85

S'y, = Vertical Effective Siress At Pile Base variable

wet unit weight of soil 16.5 kN/m® 0 to 10 meters

wet unit weight of soil 19.5 kN/m® 10 to 20 meters

depth of water table 1 meter

‘ALT(0861) ONILSTL ¥ ONIMIINIONT NVOSOH



Calculation of g,

interval

{meters)
Oto2
2to4
4106
6to8
8 to 10
10to 12
12 to0 14
1410 16
16 t0 18
18 10 20

depth

{meters)

~N U

Calculation of g,

depth

{meters)

oo NO

12
14
16
18
20

vertical
stress
(kPa)
16.5
495
82.5
115.5
148.5
184.5
223.5
262.5
3015
340.5

vertical
stress
(kPa)
0

33

66

99
132
165
204
243
282
321
360

vertical eff.
stress
(kPa)
16.5
29.9
43.3
56.7
70.1
86.5
105.9
125.3
144.7
164 .1

vertical eff.
stress
(kPa)
0
23.2
366
50
63.4
76.8
96.2
115.6
135
154 .4
173.8

shaft
factor

0.6
0.6
0.6
0.6
0.6
0.8
0.8
0.8
0.8
0.8

bearing
factor

40
40
40
40
40
40
85
85
85
85
85

interval shear
sfress
(kPa)
9.9
17.9
26.0
34.0
421
69.2
84.7
100.2
115.8
131.3

axial bearing
capacity (tip)
(kPa)

0

928

1464

2000

2536

3072

8177

9826

11475
13124
14773
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Axial Bearing Capacity for given diameter in (kN) with a factor of safety = 4
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Pile Bearing Capacity (kN)

AXIAL BEARING CAPACITY - STATIC ANALYSIS
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Depth of Pile (meters)

—~0—— Pile’Diameter = 0.3 meters —&~ Pile Diameter = 0.8 metersf

Pile Diameter = 0.9 meters |
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HOGGAN ENGINEERING & TESTING (1980) LTD.

Appendix F — Recommended
Grainsize Distribution



Sheet1

SPT

b 0.9 0.6 0.3 0.9 0.6 0.3
Q 1760 990 403 1294 679 247
L 20 20 20 10 10 10
A 0.636173| 0.282743| 0.070686, 0.636173, 0.282743| 0.070686
E 200000, 200000, 200000, 200000, 200000, 200000
S 0.008277| 0.00635] 0.00357| 0.009102, 0.00612] 0.003175
STATIC

b 0.9 0.6 0.3 0.9 0.6 0.3
Q 3242 1639 558 672 340 116
L 20 20 20 10 10 10
A 0.636173| 0.282743, 0.070686| 0.636173| 0.282743 0.070686
E 200000, 200000, 200000; 200000, 200000, 200000
S 0.00951, 0.00658, 0.003789' 0.009053; 0.00606 0.003082
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SUBSURFACE EXPLORATION AND TEST REPORT

KLONDIKE HIGHWAY GRANULAR INVESTIGATION

TEST HOLE NO: 464-02

ENGINEERING CAPITAL

KM 224 RHS

Project No: 092-202002-0201

KOERING 6625 BACKHOE

LOCATION: SEE PLAN

ELEVATION: 0.00 (m)

SAMPLE TYPE  EERIRETURN 1spI. [X] AUGER = BuLk [[]uee [J] core
B SOIL DESCRIPTION g = & PERCENT FINES & 2 B
g e 20 40 60 80 Q § e
o o % PLASTC ML lue | = | oot TELENT SND @ o
= 5| . | A B PERCENT CRAVEL ® o
20 40 60 80 20 40 60 80
00 [ GRAVEL P e
—frozen
i POORLY GRADED GRAVEL WITH SAND (GP)
—dark brown A
—maist
r10 —maximum 100mm material |
—sub-round —
—caving (continual caving of clean ||
i gravel layer)
—o0dd cobble excavated below 1.4m
(maximum 150mm)
L 20 | WELL-GRADED SAND WITH GRAVEL (SW)
~light brown -
—damp —
- —sample #4 contaminated by caving of 5
gravel ]
- 3.0
END HOLE at 3.0m
- 4.0
- 5.0
- 6.0
E LEOGE;EEQ By KJ | éOMEPLEEr !(EJN EDEFE’T H;: 33.0 m

Government of Yukon
Transportation Engineering

REVIEWED BY:

COMPLETE: 97/10/15

Fig. No:

Page 1 of 1
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SUBSURFACE EXPLORATION AND TEST REPORT

KLONDIKE HIGHWAY GRANULAR INVESTIGATION

TEST HOLE NO: 4684 —03

ENGINEERING CAPITAL kM 224 RHS Project No: 092-202002-0201
KOERING 6625 BACKHOE LOCATION: SEE PLAN ELEVATION: 0.00 (m)
SAMPLE TYPE  EBRIRETURN spr. [ aucER =EIT (][] use ] core
— alo > =
E|  SOIL DESCRIPTION ~ [F|2| eemorass, | | £
— [#3
& = S lwec we o e B g e o,
o IR * | A B PERCENT GRAVEL =
0 40 ED D 20 40 &0 80
00 RSANDY GRAVEL R R ST S T X
~frozen A fe
WELL-GRADED SAND WITH GRAVEL {SW) ) -
- —dark brown
~moist
—maximum 75mm material
1.0
- E 5 SW|.
~trace cobbles .7-2.0m maximum 150mm
“20 TSAD
—light_brown
POORLY GRADED GRAVEL WITH SAND (GP)
- ~brown
~damp
~maximum 75mm material
- 30
=f o [T
SAND layer 5.6 to 3.8m
~light brown
L4 —caving from above at 3.6m
=, @ |8
END HOLE ot 4.8m
L 50
- 6.0

Government of Yukon
Transportation Engineering

“TLOCGED BY- KJ..

COMPLETION DEPTH: 4.8

REVIEWED BY:

COMPLETE: 67/10/15

Fig. No:

Poge 1 of |
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SUMMARY OF RECOMMENDED IMPORTED GRANULAR

CONSTRUCTION MATERIAL GRAINSIZE DISTRIBUTIONS

IMPORTED FILI,
Sieve Number %Passing By Weight
80,000 100
25,000 60-100
12,500 40-90
5,000 20-65
1,250 9-35
315 3-15
80 0-5

20mm MINUS BASE GRAVEL

Sieve Number

% Passing By Weight

20,000 100
12,500 64-100
5,000 36-72
1,250 12-42
315 4-22
80 3-8
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