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PROJECT: 

LOCATION: 

CLIENT: 

& (1980) 

Geotechnical Services 
Bridge Foundation Evaluation 

Nordenskiold River Crossing 
Near Cannacks, Yukon 

Government of Yukon 
Community & Transpmtation Services 
Transportation Engineering Branch 
Box 2703 
Whitehorse, Yukon 
YlA 2C6 

ATTENTION: Mr. Bruce Fulcher, Geotechnical Services Manager 

1.0 INTRODUCTION 

The following repo11 details the results of the geotechnical investigation our firm conducted at 

the proposed Nordenskiold River Crossing, Cannacks, 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 detem1ine the subsu1face soil conditions at the locations 

of the two proposed bridge abutments to provide foundation reconnnendations for bridge 

abutment design and constrnction. 

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 111 detail m our October 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 benclunarks 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. # IA-98, T.H. # 9-98, T.H. # 9A-98 

Testholes were advanced to the following depths; 

T.H.# 1-98 19.51 meters Solid Stem 

T.H.# lA-98 9.60 meters Hollow Stem 

T.H. # 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 eff01i was employed in an effo1i 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. 

i). Soil description for each stratum encountered 

ii). 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 

Dming sampling, all samples were visually classified in the field with continuous field soil 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 

perfonned at regular intervals. 

The standard penetration test is a dynamic testing and sampling method which involves driving a 

split ba1Tel 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 refeITed to as the SPT "N" value. The SPT is useful in providing a guide to the in­

situ engineering prope1iies 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. # lA-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. # lA-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 resulted 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 fmiher 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 3 7 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. 
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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. # 

lA-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; 

T.H.# 1-98 

T.H.# 9-98 

2.13 meters below original ground 

0.56 meters below original ground 

Note that these groundwater levels may not accurately define static groundwater 

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. 

·a.11 (0860 DNI.LS3.L "18 DNIH33NI9N3 N\!DDOH 
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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 pai1icular 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. 

1. The proposed bridge may be founded on a spread footing or "raft" system placed 

at a depth of at least I 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 thai1 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 I 00 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. 

4. 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. 

5. 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 751mn 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. 

6. 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. 

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

ve1iical) grade, with the recommended 2 meter cover (both lateral and ve1iical) 
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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 

reconm1ended that C.S.A. Type 50, Sulphate Resistant P01iland 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 entraimnent. 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 111111. with 

differential movements of up to 30 111111. expected (Cernica 1982). These movements are 

based on estimated footing loads (net 77 k:Pa) 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 

10 

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, 

3rd 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 assmnptions 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# lA-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 shaft. 
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The calculated axial capacities of the two methodologies give varying results. Below 10 meters 

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

SPT analysis gives the lower capacity. 

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 I 0 

meters be driven. The minimum length of pile of IO meters will assure a suitable 

depth of pile "''"'"'""'·""' 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. 

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

be equal to the sum of the individual pile capacities. 

4. 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 dian1eter 

Q applied load 

L pile length 

(meters) 

(kN) 

(meters) 

0.9 

1760 

20 
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A = pile cross-sectional area (meters2) 

E = Elastic Modulus (MPa) 

l11e settlement estimated would be up to 15 millimeters. 

Installation 

0.636 

200,000 

12 

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. l11e variable 

silt, sand and gravel is indicative of an active environment of deposition, possibly of glacial 

ongm. 

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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3. 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. 

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

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

6. A minimmn 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. 

7. 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. 

8. 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 c01responding standard proctor 

density at optimum moisture content, unless otherwise specified. 

9. 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. 

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

30 millimetres, have been estimated. 

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

be frost free. 
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12. 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. 

13. 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. 

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

cloth or alternate protective measures. 

15. 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.l-94. 

5.2 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. 

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

may be prudent to unde1iake an insitu pile load test. 

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

equal to the sum of the individual pile capacities. 

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

filter cloth or alternate protective measures. 

5. The settlement estimated would be up to 15 millimeters. 

6. 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. 

7. 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 

randomness 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 

convemence. 

Tares Dhara, .Eng. 
Project Engineer 

Attached: Appendices A-F 

TD/td 

c:\JRPAINE\GOV\8002-254\NordRiverCrossing 
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Appendix A - Testhole Locations 
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ENGINEERING (1980)LTD. 

Appendix B - Testhole Soil Logs 



Geotechnicol Services YTG, Transportation Engineering 
CME75 150 mm Solid Stem Auger Nordenskiold River Crossing 
FN60 Flexlrok Nodwell Sia O + 600 CL 

SAMPLE TYPE .TUBE [Z]LOST IZ]AUGER E3DISTURBED [TIJSPT 

L.,J 

,--... a_ 

E >-
1--..___,, 

:::c w 
1-- _J 
a_ a_ 
w ::::,: 
Cl <( 

(/) 

0.0 

3.0 

4.0 

5.0 

6.0 

7.0 

B.O 

9.0 

10.0 

0 
:z: ,.-__ 

w :z: 
_J 'i= a_ a_ 
~ (/) 
<( 
(/) 

2 

3 

4 

5 

6 

7 

8 

9 

SANDY SILT 

Soil 
Description 

-dry to moist, loose, fine grained 
brown/black, some organics and rootlets 

SILT 0.75 M 
-some sand 
-damp lo moist, loose, fine grained 

20 

20 

PLASTIC 

11 LIQUID 11 
40 60 

A PLASTIC A 
40 60 

M.C. 

BO 

80 

LIQUID 

_ brown/black, trace organics and rootlets ___ ,.J ..... , ..... , ..... , ..... ; ..... , ..... ; ..... , ..... ,, ..... , ..... 1 

SILTY SAND 1.52 M 
-moist lo wet, medium dense, 
fine rained, reddish-brown 

GROUNDWATER EHCOUNTERED 2.13 M 
SILTY SANDY GRAVEL 
-wet, loose, poorly graded, fine grained, 
brown, grovels lo 7 cm. 

-as above 

SANDY SILTY GRAVEL 
-trace to some cloy 
-wet, firm, plastic, grey 

4.57 M 

-some medium to coarse grained sand in 
seams 

-as above 
Plastic Limit 20.2 
Liquid Limit 23.1 

1!9~i~itJ ln~e3 2.9 _______________ ,' 
SAND 7.32 M 
-some sill, trace grovel 
-wet, loose, poorly graded, grey 

-as above 

J. R. Paine & Associates Ltd. LOGGED BY: TD 
REVIEWED BY: WCK 

-Whitehorse Yukon Fi . No: 

20 

20 

20 

20 

TEST HOLE NO: 1-98 
PROJECT NO: 8002-254 

ELEVATION: 

[l]coRE 
eCLAYe 
40 60 BO _J ----0 E 
A SILT A CD 

..___, 

40 60 80 ::!: :z: 
0 >- 0 

11 SAND 11 
(/) 

(/) 1--:::::) -<( 
40 60 BO _J > 

0 w 
,tGRAVEL. V, _J 

Lu 
40 60 BO 

o.o 

ML 

-1.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

-9.0 

-10.0 
COMPLETION DEPTH: 19.51 m 
COMPLETE: 10 29 98 

Pa e 1 of 2 



technical Services YTG, Transportation Engineering 
CME75 150 mm Solid Stem Auger Nordenskiold River Crossing 
FN60 Flexlrak Nodwell Sia O + 600 CL 
SAMPLE TYPE .TUBE ~AUGER 

10 

11 

12 

13 

15 

16 

15.0 

16.0 

17 

18 

18.0 

19.0 
19 

20.0 

SAND 

Soil 
Description 

-trace silt, trace gravel 
-wet, loose, well graded, grey 

-trace silt, some gravel 
-.'!_v~t._l~o;e.!. !eJI _gr:_aqe~ 1_g_[ey ____ 
GRAVELLY SAND 1 
-trace silt 
-wet, loose, well graded, grey 

--------- - - -
SANDY GRAVEL 12.50 M 
-wet, loose, well graded, grey 

--------
SAND 
-trace sill, some gravel 
-wet, loose, well graded, grey 

-------------
GRAVELLY SAND 

.. :-:-.Vl.e.t,.1<'.l~.s.e,. w,eJLgf~~e.d,.gr.e.Y. ... 
GRAVELLY SAND 
-trace silt 
-wet, loose, well groded, grey 

-as above 

SANDY GRAVEL to GRAVELLY SAND 
-trace sill 
-wet, loose, well graded, grey 
-grindy drilling, possible cobbles 

13.00 M 

- - - - -
14.00 M 

17.37 M 

-Nole: Sample # 18 & 19 based on auger 
action due to poor sample recovery 

End of Hole@ 19.51 meters 
-Standpipe Installed 

E3DISTURBED 

20 

20 

PLA.S11C 

11 LIQUID 11 
40 60 

A PLASTIC.;. 
40 60 

M.C. 

LOGGED BY: TD 

(]]SPT 

80 20 

80 20 

LIQUID 20 

J. R. Paine & Associates Ltd REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

TEST HOLE NO: 1-98 
PROJECT NO: 8002-254 

ELEVATION: 

[l]coRE 
eCLAYe 
40 60 80 

,....... 
E 

A SILT A -------:z: 40 60 80 0 

IIISANDIII 
40 60 80 

-20.0 
COMPLETION DEPTH: 19.51 m 
COMPLETE: 10 29 98 

Po e 2 of 2 



Geotechnical Services YTG, Transportation Engineering 
CME75 200 mm Hollow Stem Auger Nordenskiold River Crossing 
FN60 Flexlrok Nodwell Sia O + 599 CL 
SAMPLE TYPE .TUBE [ZJLOST 1:8'.JAUGER 

1.0 

2.0 

3.0 

4.0 

s.o 

$.0 

8.0 

9.0 

10.0 

20 

21 63 

22 28 

23 33 

Soil 
Description 

-No sample obtained due to drilling 
operations/ methodology, however, auger 
action indicated material granular 
In nature. 
---------- ----------SAND 

-trace sill, trace gravel 
-wet, medium-dense, well graded, brown 
7 cm. in 50 blows - Ref us al 
SPT blows/6 inches ( 12, 50 blows-3 inches) 
,. ref USO.l .. d.tJe. f{J ,J)O~sib,le. C.~ b,ble 
GRAVELLY SAND 
-trace sill 
-wet, medium-dense, well graded, brown 

)3fLP.le>w.s/~ .. in.~.h~~.(3.i)G,J7) ... 
SAND 
-trace gravel, trace silt 
-wet, medium-dense, well graded, brown 
SPT blows/6 inches (5, 13, 15) 

GRAV EU Y SAND 
-trace sill 
-wet, medium-dense, well graded, 
brown-grey 

SPT blows/6 inches (9, 13, 20) 

-some sill 
-wet, medium-dense, well graded, brown 
SPT blows/6 inches ( 10, 10, 11) 

24 21 

SAND 
-!race sill 
-wet, medium-dense, well graded, 
brown-grey 

25 21 SPT blows/6 inches (9, 11, 10) 

END OF HOLE @ 9.57 meters 
- T esthole terminated due to excessive 

E3DISTURBED 

20 

20 

PLASTIC 

II LIQUID II 
40 60 

•PLASTIC• 
40 60 

M.C. 

20 40 

LOGGED BY: TD 

[]]sPT 

80 20 

80 20 

LIQUID 20 

J. R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

TEST HOLE NO: lA-98 
PROJECT NO: 8002-254 
ELEVATION: 

[l]coRE 
•CLAYe 
40 60 80 
•SILT_. 
40 60 80 {.) 

V') 
::::) 

80 

-LO 

-2.0 

-3.0 

-4.0 

-5.Q 

-6.0 

-8.0 

-9.0 

-IO.O 

COMPLETE: 10 31 98 
Pa e 1 of 1 



eotechnical Services YTG, Transportation Engineering 
CME75 150 mm Solid Stem Auger denskiold River Crossing 

FN60 Flexlrok Nodwell Sia O + 670 CL 
SAMPLE TYPE .TUBE [ZJLOST cg}AUG[R 

90 

91 

I 

92 

5.0 

93 

4.0 

5.0 
94 

6.0 

1.0 I 95 

8.0 

96 

9.0 

10.0 97 

SILT 
-trace sand 

Soil 
Description 

. -wet, medium-dense, brown, 
, . ~<> r11 e .. ~(}9.tl e.1~ .. Fie .. Qf,9<:l ~ ic.~ ... 
GROUNDWATER ENCOUNTERED @ 0.56 meters 
SANDY GRAVEL 0.76 M 

1 -wet, loose, well graded, 
brown, gravels to 4 cm. 

-as above 

-as above 

GRAVELLY SAND 
-trace sill 
-wet, loose, well graded, brown 

SANDY GRAVEL 

4.40 M 

6.10 M 
-wet, loose, poorly graded, medium to 
coarse grained, grey-brown, gravels to 
7 cm. 

-wet, loose, well graded, grey-brown 

GRAVELLY SAND 9.40 M 
-wet, loose, well graded, grey-brown 

E3DISTURBED 

20 

20 

PLASTIC 

111 LIQUID 111 
40 60 

.Ii. PLASTIC A 
40 60 

1.1.C. 

60 

LOGGED BY: TD 

[Il]SPT 

80 20 

80 20 

LIQUID 20 

J. R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

9H 12 4 09:39AM G£011!!0 

TEST HOLE NO: 9-98 
PROJECT NO: 8002-254 

ELEVATION: 
[J]coRE 

eCLAYe 
40 60 80 E 
.4. SILT .A __.. 

z 40 60 80 (...) 0 

IIISANDIII 
VI i== :::, -<( 

40 60 80 > 
l..,.J 
-' ._,_, 

80 

-1.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

-9.0 

-10.0 
COMPLETION DEPTH: 19.05 m 
COMPLETE: 11 01 98 

Pa e 1 of 2 



Geotechnicol Services YTG, Tronsporlalion Engineering 
CME75 150 mm Solid Stem Auger Nordenskiold River Crossing 
FN60 Flexlrok tfodwell Sia O + 670 CL 

SAMPLE TYPE .TUBE CZ]LOST [gjAUGER 

10.0 
97 

l 1.0 

98 

12.0 I 

13.0 
99 

14.0 

100 

15.0 

101 
16.0 

17.0 

102 

18.0 

103 

19.0 104 

20.0 

Soil 
Description 

-as above 

------ -------
SANDY GRAVEL 12.30 M 
-wet, loose, well graded, grey-brown 

-cobbles encountered 
-as above 

-------- - - - -
GRAVELLY SAND 13.70 M 
-wet, loose, well graded, grey-brown 

- - - - - ------- ------
SANDY GRAVEL 15.1 O M 
-wet, loose, well graded, grey-brown 

-as above 

-as above 
-as above 

END OF HOLE @ 19.05 meters 

E3DISTL1R8ED 

20 

20 

PLASTIC 

11 LIQUID II 
40 60 

A PLASTIC A 
40 60 

M.C. 

20 40 so 

LOGGED BY: TD 

[illSPT 

80 20 

80 20 

LIQUID 20 

J. R. Paine & Associates Ltd. REVIEWED BY: WCK 
1orse Yukon Fi . No: 

TEST HOLE NO: 9-9 8 
PROJECT NO: 8002-254 

ELEVATION: 

[l]coRE 
eCLAYe 
40 60 BO 

,.,.--... 

E 
A SILT A "-" z 40 60 80 0 

i== 
<( 

60 > 
:....J 
_J 
u.J 

-10.0 

1 !.01 

12.0 
I 

I 

13.0, 

I 
I 
I 
I 

14.01 

I 
I 

ts.o! 
i 

l 
16.01 

17.0 

lS.O 

19.0 

-20.0 
COMPLETION DEPTH: 19.05 m 
COMPLETE: 11 01 98 

Pa e 2 of 2 



Geotechnlcal Servlces YTG, Transportation Engineering 
CME75 200 mm Hollow Stem Auger Norder1skiold River Crossing 
FN60 Flexlrak Nodwell Sia O + 670 1 M Rt. Cl 
SAMPLE TYPE .TUBE [Z)LOST rgjAUGER E3DISTURBED 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

I 
s.o I 

7.0 

8.0 

9.0 

10.0 I 

Soil 
Description 

No sample obtained due to drilling 
operations/ methodology 

SANDY GRAVEL 
-trace to some silt 

105 -wet, loose, poorly graded, brown 
106 67 SPT blows/6 inches (20, 32) 

SAl~D 
-trace grove[ 

loose, poorly graded, brown 

107 SPT blows/6 inches (38, 40 1 inch) 
REFUSAL possible cobble 

-trace sll! 
-wet, medium-dense, well graded, 

108 13 grey-brown 
SPT blows/6 inches (5, 7, 6) 

SANDY GRAVEL 
-trace sill 
-wet, loose, well graded, 

109 14 grey-brown 

110 20 

I 111 34 

SPT blows/6 inches ( 5, 7, 7) 

SANDY .. G.RAVEL··· 
-trace silt 
-wet, medium-dense, well graded, 
grey-brown 

SPT blows/6 inches (7, 10, 10) 

SANDY GRAVEL 
-trace sill 
-wet, medium-dense, well graded, 
grey-brown 

SPT blows/6 inches ( 11, 17, 17) 

J. R. Paine & Associates Ltd. 
Whitehorse Yukon 

99 01 1B 02: 1PM \G Olll 0 

11 UOUIDII 
20 40 60 

A PLASTIC A 
20 40 60 

Pl.A.ST JC M.C. 

20 

TEST HOLE MO: 9A-9 8 
PROJECT NO: 8002-254 

ELEVATION: 

[]JcoRE 
eCLAYe 

80 20 40 60 80 
A SILT A 

80 20 40 60 80 

LIQUID 20 BO 

_ 0.0 

-1.0 

-z.o 

-:rn 

-4.0 

-5.0 

-6.0 

-7.0 

'f -8.0 

COMPLETION DEPTH: 15.69 m 
COMPLETE: 11 /03 98 

Pa e 1 of 2 



Geotechnical Services YTG, T ransporlalion Engineering 
CME75 200 mm Hollow Stem Auger Nordenskioid River Crossing 
FN60 Flexlrok Nodwell Sia O + 670 1 M Rt. CL 
SAMPLE TYPE .TUBE k2)L0ST ~AUGER E3DISTURBED 

10.0 

1LO 

12.0 

13.0 

14.0 

15.0 

16.Q 

17.0 

18.0 

19.0 

20.0 

112 42 

-some silt 

Soil 
Description 

-wet, medium-dense, well graded, 
grey-brown 

SPT blows/6 inches ( 11, 20, 22) 

-!race sill 
-wet, medium-dense, well graded, 
grey-brown 

SPT blows/6 inches (6, 7, 5, 11, 21) 
Note that due to the Influx of medium 

I to coarse groined sands Info the 
113 42 drill stem, seating or !he SPT 

sampler was approximately 2 feel. 
SPT 'N' number was extrapolated 
using the blows required for the 
final 6 inches 

END OF HOLE @ 15.36 meters 
- T esthole ierminated due lo excessive 
wash-in of sands into plug 

-Standpipe Installed 

111 LIQUIDIII 
20 40 60 

A. PLASTIC.&.. 
20 40 60 

PLASTIC M.C. 

LOGGED BY: TD 

OI]SPT 

BO 20 

BO 20 

LIQUID 20 

J. R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . Mo: 

TEST HOLE NO: 9A-98 
PROJECT NO: 8002-254 

ELEVATION: 

[l]coRE 
eCLAYe 
40 60 80 
A SILT .A 
40 60 80 
11 SAND 11 
40 60 80 

17.0 

I 
i 

18.0 

19.0 

-20.0 
COMPLETIOM DEPTH: 15.69 m 
COMPLETE: 11 03 98 

Pa e 2 of 2 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRTATION ENGINEERING 
Sample: Depth: 1.83 - 2.13 Bypass Route & Norrlenskiold 
Location: .Nordenskiold River Crossing Made by:-~~- Job No.: 8002-254 
______ TH~#_l_-9~8 ____________ Ck'd by: Date: 1998/11/09 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 ? Fi 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample __________ _ 

Brown si 1 ty sand 

use - SM 
Time of Sieving ___ Min. 15 

100 

90 

80 

70 

C: 

~ 60 
f-

cii 
C: 

U::: 50 ... 
C: 
Q) 
u 
cii 40 
0.. 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I 

I I I I I 
100 10 

I I I I 

I I I I 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100 n 
qq r.; 

00? 

qq 1 = qq () 
GR G 

' OQ R 

98.7 
QQ () 

Of; A. 

71 0 

,tf; 1 

Method of Preparation ___ Dry ____ Washed ~~----
Remarks ______________________ _ 

_____ F~i~· D~e~s~: ~4~6~-~J~%~-------------
Sand: 53.] % 
Gravel· 0.8% 
Maisbire: 29.0% 

5000 2500 2000 1250 800 630 400 315 250 160 BO 63 

I I I I 
I 

I I I -· I 11 I I 

' !', 
" '·· ' \ 

\ 
\ 

\ 
\ 

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORI'ATIOO ENGINEERING 
Sample: _______ _ Project: Cannacks Bypass Route & Nordenskiold 
Location: ----'========-=~~~=----== ·_;;;,.._ __ Made by: LK Job No.: --=80=0=2=----=2=54-"'------
____ __:::==-=----------·--- Ck'd by: Date: 1998/11/09 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2000 2.0 

1.250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample------------

Brown silty sandy gravel 

USC - Q1 

Time of Sieving ____ Min.~~----

100 

C 
C1l 

90 

80 

70 

j:'.: 60 

ai 
C 

U:: 50 
c 
Q) 
() 

ai 40 
a.. 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I\ I I I I I --
~- \ 

"=tf:: \ 

~ 
I\ 

r·, ...... 

~I 

'·· ....... , 

' 

' 

I I I I I I I I I 
100 10 

Weight Total Wt. I Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
93.4 
90.7 
77.2 
65.2 
58.4 
49.7 
46.5 
45.6 

I 43.8 
I 42.0 

41.2 
39.6 
38.6 
30.1 
20.6 

Method of Preparation ___ Dry ____ Washed _____ _ 
Remarks ____________________ _ 

Moisture: 15.9% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

' 

r--_ [:J ---.... _ -- I k - ........... 
i-..... h. 

---- "' " 
I I 11 l l l l 11 I I 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample: ________ _ 

Location:-~=~~==~~~~-~~--

Client: YTG, TRANSIDRrATIOO FNGINEEJUISG 
Proiect:Carroa.ck:s Bypass Route & Nordenski ol a 

.. Made by: LK Job No.: 8002-254 
-----·""'-"-'"'"'"'"'---<-"'-------------··-- Ck'd by: (_,,U G!Lrrate: 1998/11/09 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Rrown silty sandy gravel 

Time of Sieving ____ Min. =15~_ 

100 

90 

80 

70 

C 

~ 60 
f-
~ 

Q) 
C 

63 50 40 

I I I I 
\ 
\ 
\ 

'-

25 20 1412.5 10 

I I I I I 

-[\ 

\ 

" ', 
" -

Weight I Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
76.3 
73.2 
64.4 
55.2 
51.4 
46.6 
44.4 
43.7 
42.3 
41.0 
40.3 
38.9 
37.7 
29.4 
19.2 

Method of Preparation ___ Dry ____ Washed ______ _ 
Remarks _________________________ _ 

Fines: 19. 2% -·-·-·---
Sand: 27.4%. 
Gravel: 53.4% 
M::>isture: 17.2% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I om C 

I 

N 

~ 
U: 50 
+"' 
C 
Q) 
u ----
ai 40 
0.. 

30 

20 

10 

1----· 

I I I I I 
100 

I I I I I I 11 

10 Grain Size - mm 1.0 

-- " ~ 
~ 

"-, 

I I I I 11 I I 
0.1 



J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORI'ATION ENGINEERING 
Sample: Project: Cannacks ,6ypass Route & .NordensJdo]d 
Location: -~==~~=~~~~==="-;1---- Made by: LK 8002-254 
-----="-''-"-=~-"'---------------- Ck'd by: 1998/11/09 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,00 0.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

-- 2,500 __ 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace of sane clay ____ __ 
Sandy silty gravel __________ _ 
USC - CM GC ------------
Time of Sieving ____ Min. _.=.,cc...... __ _ 

100 

C 
ro 

90 

80 

70 

i= 60 
~ 

Cl) 
C 

i.I: 50 .... 
C 
Cl) 
(.) 

ai 40 
a.. 

30 

20 

10 

63 50 40 

I I I I I\ 
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\ 

I I I I 
100 

25 20 1412.5 10 

I I I I I 
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\ 
\ 

'set 
"' "-

~'-

I I I I I 
10 

Weight I Total Wt. I Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
91.9 
74.2 
64.0 
58.5 
56.5 
49.2 
44.7 
43.6 
41.9 
40.4 
39.6 

··-

38.2 
37.4 
35.4 
32.6 

Method of Preparation _________ Dry·--·--·- Washed ____ X ______ _ 

Fines: 32. 6% ~==~~~~~---------·--------

Sand: 16.6% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I I I I I I I 11 I I 

EE 
-

f----

r---_ 
r--

-
I I 11 I I I I 11 I I 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORI'ATION ENGINEERING 
Sample: 7 .92 - 8.84 Bypass Route & Nordenskiold 
location:--~"=-"'""""'-"""'-~~~~~_...,,"""-"'==--- Made by:-~"--- Job No,: 8002-254 
-----~CUC,.~!.L__ ___________ Ck'd by: Date: 1998/11/10 

Sieve Size of Opening 
No, MM 

50,000 50,0 

40,000 40,0 

25,000 25,0 

20,000 20,0 

12,500 12,5 

10,000 10,0 

5,000 5,0 

2,500 2,5 

2,000 2,0 

1,250 1,25 

800 Q,800 

630 0,630 

400 OAOO 

315 0,315 

160 0,160 

80 0,080 

Description of Sample----,---------

Trace of gravel 
Some silt, sand 
USC - SP SM 

Time of Sieving ____ Min,--='-----

63 50 40 25 20 1412.5 10 

Weight Total Wt Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig, Sample 

00.0 
98.6 
97.3 
93.8 
88.2 
85.5 
78.1 
67.7 
60.0 
43.0 
34.6 
18.2 
11.3 

Method of Preparation ___ Dry ____ Washed ~~----

Remarks---------------------

M:listure: 17. 8% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 
100 

I I I I I --~1 I 11 I I I 11 I I 
r---

C 
C!l 

90 

80 

70 

¢: 60 
,._ 
Q) 
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U::: 50 
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20 
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I I I I 
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-~ 
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I I I I I I I 
10 Grain Size - mm 

" '\ \ 
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" 

I I I I I I 11 I I 
1,0 0,1 



J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATION: El'CiCNEERJNG 
Sample:--~----- Depth: 9. 14 - 9. 75 Project: cannacks Bypass Route & Norrlenskj o] d 
Location: Na:rnenskiald River Cmssjng Made by:- LK Job No.: 8002-254 

TI-fft1 -98 ______ Ck'd by: ·(._,µ GI ,;.-Date: 1998/11/10 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 . 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

i,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0080 

Description of Sample------·-----

Trace of gravel 
Sane silt, sand 
USC - SP SM 

Time of Sieving ____ Min.--~'-----

100 

C 
C1l 

90 

80 

70 

i= 60 

cii 
C 

U::: 50 
...... 
C 
a., 
u 
cii 40 

Cl.. 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I : -!--LI 

I I I I I I I I I 
100 10 

Weight Total Wt. ~ercent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
98.7 
98.0 

I 95.0 
I 89.0 

85.6 
77.6 
67.9 
61.2 
46.5 
37.8 
lQ 9 
11.5 

Method of Preparation ___ Dry ____ Washed-----·-
Remarks ____________________ _ 

Gravel: _5~·-0~% __________ _ 
M:>isture: 18.0% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 
~ 

~ 

" "' ', ' =r=f ' ~ 

" '\ 
' '\ \ 

' ~ 
' "'· ~ 

~ 

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORI'ATION ENGINBERJNG 
Sample: ~~~--~~- Project: Cannacks Bypass Route & Nordenskiold 
Location:-~~~-~~~~~~~~~---- Made by: LK Job No.: 8002-254 
-----~,....,_..._.LJ.l_ ____________ Ck'd by: Date: 1998/11/10 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12 !'iOO 12.5 

10,000 10.0 

5,000 5.0 

2.500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ·-·---··----·-·-

Trace silt and gravel , .saruL ___ . 

Time of Sieving ____ Min. __ ___.1~5......_ __ 

63 50 40 25 20 1412.5 10 
100 

I I I I I '1-{_I I I 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
98.6 
91.9 
85.1 
81.8 
74.0 
64-9 
58.8 
44-6 
35.7 
16-6 
7.7 

Method of Preparation ___ Dry ___ -Washed-------· 

Remarks------------------------
---- _F~i~· o~e~s ..... : _].,..... ].,..%.,.._ __________ _ 

5000 

I I 

Sand: . 84. 2% 
Gravel : 8.ll.---·-·------·-----­
TvToi sb1re: 17.0% 

2500 2000 1250 800 630 400 315 250 160 BO 63 

11 I I I 11 I I 
90 =ill ~---
80 

70 

c:: 
Jg 60 
1-

cii 
C: 

U:: 50 
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u 
cii 40 
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20 
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I I I I I I I 
10 Grain Size - mm 

" " "' "' " ' r\, \ 
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" " I I I I I I 11 I I 
1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample:----==-----­

Client: YTG, TRANSPORI'ATIOO ENGINEERING 

-~~--~~- Project: Carmacks Bypass Route & Nordenskiold 
Location: _.......,_,.._.,_........_.......c......,_......._.._.._....._.~__,......,.,,_,._,.....--.. _ Made by: LK Job No.: 8002-254 
_____ _....,u.n:,.1...=:...u,_ ___________________ Ck'd by: "-1'-- Date: 1998/11/10 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12.500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ___________ _ 

Trace silt, sane gravel, sand 

Time of Sieving ____ Min. ________ _ 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
95.4 
91. 7 
85.5 
78.8 
75.7 

I 68.4 
60.0 
54.3 
40.9 
32.7 
14.4 

6.5 
Method of Preparation ___ Dry ____ Washed ______ _ 

Remarks-----------------------·-

Sand: 79.0% 
______ ....cGL=-=av.c..._el: 14. 5% 

l'tbisture: 16.4% 

63 50 40 25 20 1412.5 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: -~_T_RANS __ PO_RI'_'Pi._T_I_ON __ ENGI __ NEERI ___ NG ____ _ 
sample: 12 Depth: . 11. 58 - 12. 04 Project: Cannacks Bypass Route & Nordenskiold 
Location: __ No_rd_ens __ ki_'_o_lc_d_Ri:_._v_er __ C_ro_s_s_in_g~-- Made by: LK __ 8_0_0_2_-_2_5_4 _____ _ 
----~=-="'--------------- Ck'd by: 1998/11/10 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 ? fi 

2,000 2.0 

1 .2fi0 1.25 

800 0.800 

n~O 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 -

Description of Sample---------·--

Trace silt gravelly sand 

USC - SW SM 
Time of Sieving ____ Min. -~c___ __ _ 

100 

C 
co 

90 

80 

70 

i= 60 
~ 

QJ 
C 

iI 50 ..... 
C 
QJ 
u 
cii 40 

0... 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I"-~ 1111 

~ 

~ 

I I I I I I I I I 
100 10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
96.6 
93.0 
86.8 
79.2 

I 72.8 
69.7 
62.9 
55.1 
50.0 
38.1 

I 30.7 
13.5 

.1 

Method of Preparation-----· Dry __ _ Washed-=~----
Remarks. __________________________ _ 

Gravel: 20.8% 
l'-bisture: 15.5% 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

""'r--_ 

--- ' 
~ 

" FP4 
' "' ~ 

"' ~ 
'~ 

" I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client:~. TRANSIDRTATION ENGINEERING 
Sample: Depth: 12. 50 - 12. 80 Project: Cannacks Bypass Route & Nhrrlenski al d 
Location: -~anskiold River Cross~--····-- Made by: _LK ...... _ Job No.: 8002-254.._ _____ _ 
·-···-····--.....,w:..i.c::...,_..,. ___ .•.•••. ___ ......... ------··············--·- Ck'd by: Date:_ _ 1998/11,Ll{L.. _______ _ 

C 

i 60 !-----····+······+ 
I-

m 
C 

U:: 50 r·····--·+--1----1----+-··+ 

c 
(I) 
(.) w 40 1----·· -+-·-• 

(l_ 

30 

100 10 

Weight 
Retained 

Total Wt Percent 

Method of Preparation-·-- Dry···---·· 

% Finer Than 

Remarks--·····-······--------·········----··---··························--· 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample: __ _.......__ ____ _ 

Location: __J~ffifil!~.!:Q~Ll~~~;g~~}g_ ____ Made by:--==-- Job No.: _......J,~~:£:l'.:t. ____ _ 

-·--··--=:.u..:'--"'=--··-----··········-------- Ck'd by: Date: ----=-=c:..::•.i.....==--=-=-----· 

Sieve 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 
20,000 20.0 

12,500 12.5 

10,0QO 10.0 

5,000 5.0 

2.500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 
RO 0.080 

Description of Sample---------····· 

Time of Sieving ____ Min.-·--""""----

100 

C 

150 
I-.... 
(l) 
C 

ii: 50 
c 
(l) 
(.) 

63 50 40 25 20 1412.5 10 

Total Wt. % Finer Than 
Retained grns Finer Than gms Finer Than Basis Orig. Sample 

100.0 
98.8 
95.1 
87.0 
78.7 
75.0 
66.3 
57.0 
51.3 
38.6 
31.2 
12.9 
5.7 

Method of Preparation -··--- Dry ____ Washed -~----

Remarks-··--------···-----·-······-···-------

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

cii 40 t----···-t-----,l----+-----t-+----t--+-+-----+-----+-+---t----·+-1-----"d-- t--+---·······-+--····--,1···· 
a... 

10 

100 10 Grain Size - mm 1.0 0 1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATIOO ENGINEERING 

Sample: Depth: 14. 02 - 14 33 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
----~~~~------------ Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Time of Sieving ____ Min.--~"----

100 

C 

"' 

90 

80 

70 

~ 60 

ai 
C 

U::: 50 
c 
QJ 
u 
ai 40 

Cl. 

30 

20 

10 

63 50 40 

I I I I "1 

I I I I I 
100 

25 20 1412.5 10 

I I I I 
' ' ~~ 

" ' '~ 

I 

t--
I I I I 

10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100 0 
Q".l 1 

Rt; 1 

RJ R 

7?.. 7 

&:;A F,. 

F.1 1 

t:;') h 

A A ') 

":la A 

10 '? 

')?,, ') 

9.4 
,t h 

Method of Preparation ___ Dry ____ Washed-~----
Remarks _______________________ _ 

%Maisbire: 11.9 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

"' ' ~ 
' "' ", 

"' ' I', 

' ' ' ' ~ ·--· 
~ --- ,. 
~ 

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORTATIOO ENGINEER[NG 

Sample: Depth: 14.45 14 94 Project:Carmacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: Job No.: 8002-254 
------=TI-1=#-=l--.L.9_..,8 ____________ Ck'd by: Date: 1998/11/ 12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace silt, gravelly sand 
USC - SW SM 

Time of Sieving ____ Min. __ _a!a.,.,__ __ 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
95.3 
85.7 
80.8 
70.8 
62.0 
58.2 
50.1 
41.8 
37.4 
28.5 
23.3 
10.5 
5.9 

Method of Preparation ___ Dry ____ Washed-~----
Remarks ____________________ _ 

%Fines: 

63 50 40 5000 2500 2000 1250 800 630 400 315 250 160 80 63 
100 

90 

80 

70 

C 

150 
f--.... 
Q) 
C 

U::: 50 
c 
Q) 
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ai 40 
0.. 

30 

20 

10 
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I I I I I I 
10 Grain Size - mm 

11 I I I I 11 I I 

" I" 
' 1' 

' e.. ,, 
.. 
I'. 

' ~-. 

r'<. ,~-· f-.-~---

'······· ·--·'· r~ 
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1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORTATICN ENGINEERIM; 

Sample: Depth: ] 6. l 3 - 1 6 64 Project: Canna.cks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
-----=TH=#...._l-_9=8...__ ____________ Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace silt, gravelly sand 
USC - SW SM 

Time of Sieving ____ Min. __ _,.,_,.,___ __ 

100 

C 
co 

90 

80 

70 

~ 60 
~ 

Q) 
C 

U::: 50 
c 
Q) 
u 
ai 40 
0.. 

30 

20 

10 

63 50 40 

I I I I 

I I I I 
100 

25 20 1412.5 10 

I 1, I I I I 

' ' ' ' "·, ,, 

I I I I I 
10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
93.2 
79.2 
74.4 
64.5 
57.3 
55.4 
51.8 
46.7 
40.8 
29.0 
24.n 
13.9 

8.4 

Method of Preparation ___ Dry ____ Washed-~----

Remarks -------------·---------

%Gravel: 35.4 
%fvbi shire: J J. 5 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

~ -- '- ~- = ~ 

·, 
·, .. , ." 

~ 

~' 

--~ -·· -·· ~--

~ 
I I 11 I I I I 11 I I 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YI'G, TRANSR)RfATIOO ENGINEERIN; 

Sample: 20 Depth: 2.90 - 2.98 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
-----=TH=#=lA=-~9cc...c8=------------- Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace sj l t and gravel , san-d __ _ 
USC - SW SM~---------

Time of Sieving ____ Min.---""'----

63 50 40 25 20 1412.5 10 
100 

I I I I I ........ '+-1 I I 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
98.0 
91.8 
83.0 
78.2 
66.0 
51.8 
44.4 
31.3 
25.5 
13.8 
7.5 

Method of Preparation ___ Ory ____ Washed -~----
Remarks ___________ , _________ _ 

5000 

I I 

%Sand: 84.3 
%Gravel: 8.2 
~isb1re: 12.9 

2500 2000 1250 BOO 630 400 315 250 

11 I I I 
160 BO 63 

I 11 I I 
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~ 60 
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cii 
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U: 50 
c 
Q) 
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10 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORI'ATIOO ENGINEERING 
Sample:-~------ Depth: 3. 81 4 QJ_____ Project: Cannacks Bypass Route & Nordenskiold 
location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 

TH# lA-98 Ck'd by: Date: 1998/11/1.~----

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace sj J t, graven y sand 
USC - SW SM 

Time of Sieving ____ Min.--~"'----

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
90.1 
86.4 
75.6 
72.6 
60.2 
52.4 
49.4 
42.5 
36.1 
32.6 
25.0 
20.2 
9.7 
5.4 

Method of Preparation ___ Ory ____ Washed-~----
Remarks ____________ _ 

%Gravel: 39.8 
%MJj shire: 9.8 

63 50 40 25 20 1412.5 10 5000 2500 2000 1250 BOO 630 400 315 250 160 BO 63 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATIOO ENGINEERIJ'IJG 

Sample: _s..<., ______ Depth: 4. 57 4. 7] Project:Carrnacks Bypass Route & Nordenskiold 
Location: -~------Ri._._v_er __ Cros __ s_in_g~--- Made by: LK Job No.: 8002-254 
------"'='----'-==--'-'-'------------ Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace sj]t and gravel, sand 
USC - SW SM 

Time of Sieving ____ Min. --~L---

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
97.7 
93.2 
83.3 
79.4 
63.2 
51.4 
41.5 
30.2 
24.0 
12.9 

6.7 

Method of Preparation ___ Ory ____ Washed-~----

Remarks _______ ··---·--·---------

%fJbi shire: l 2. 7 

63 50 40 25 20 1412510 5000 2500 2000 1250 800 630 400 315 250 160 80 63 
100 

90 

80 

70 

C 

160 
I--._ 
Q) 
C 

U:: 50 
C 
Q) 
u 
a:; 40 
0.. 

30 

20 

10 

I I I I I 

I I I I I 
100 

-.. H-l I I I I -,, 
', 

' ' I\ 
\ 

I I I I I I 
10 Grain Size - mm 

11 I I I I 11 I I 
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•··. 
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·•· ....• 
·· •.. 

···•·· .. 

"' -
~ 

' 
·-··~ 

~ 
I I I I I I II I I 

1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORTATIOO ENGINEERING 
Sample: Depth: J.. l O - 6 .48 Project: Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Cr:oss::g-i_g__ ____ Made by: Job No.:----""-==-="'-"------

-----~"""'.!L..!,£1,~"'------------- Ck'd by: Date: 1998/1_1~/=1=2~---

Sieve Size 
No. MM 

50,000 50.0 

40,000 40.0 

25.0 

20.0 

12,500 12.5 

400 0.400 

315 0.315 

160 0.160 

80 

sand 

Time of Sieving ____ Min.----=""'-----

C 
ro 

70 

j'.: 60 
~ 

<l) 

C 

63 50 40 

ii: 50 ---+-
c 
<l) 
() 

2520 1412510 

Weight 
Retained gms 

1 o. J 
6.2 

Method of Preparation-··----- Dry-·-·--- Washed ·--~----

Remarks--------·----····---···--·--······----·----

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

ai 40 1------t·-1--··+---t---+--+-t--+----···---+-----t--+---·+---·'~·-t-+-----+--+--+-·----·-1-·-··.....,f---+-··-t 
o_ 

10 

100 10 Grain Size - mm 1.0 01 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATICN ENGINEERI.M; 

Sample: Depth: 7 .62 - 7 .85 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
-----=TH=-"--#_lA_-_9_8 ____________ Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Sane silt, sand 
USC - SW SM 

Time of Sieving ____ Min. __ -=.,a!...._ __ 

100 

C 
co 

90 

80 

70 

¢: 60 

ai 
C 

U:: 50 
c 
Q) 
u 
ai 40 
a.. 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I -rt-, I I 

I I I I I I I I I 
100 10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

1nn_o 
QR 8 
q7_fi 
qi=; h 
Qfi_J 
Q? i:; 

81-8 
70 7 
i:;n_::;i 

A.O 7 
??_?_ 

11 7 

Method of Preparation ___ Dry ____ Washed _____ _ 
Remarks _____________ _ 

%M:lfab1re: 18.8 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 
11 I I I I 11 I I I - ...__I·. 

'·· " \, 
\ 

\ 
\ 
\ 

\ 

\ I I 
\ 

'-... 

"-, ··I--

" -

'• ·· •.. 
·, ..•.•. 

', 
<·-·-· 

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSFORI'ATIOO ENGINEERIN; 

Sample: Depth: 9.14 - 9.27 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
____ TH~#_lA_-_9_8 ____________ Ck'd by: Date: 1998/11/12 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace silt. sand 
USC - SW SM 

Time of Sieving ____ Min.--~~--

100 

90 

80 

70 

C 

150 
f-

ID 
C 

U:: 50 
C 
Q) 
u 
w 40 

Q. 

30 

20 

10 

63 50 40 25 20 1412.5 10 

I I I I I -- I I I I 

I I I I I I I I I 
100 10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
98.7 
97.6 
Qh.l 
q~-6 
91.8 
87.2 
81.0 
1r-..2 
62.5 
SLR 
?~.1 

q_4 

Method of Preparation ___ Dry ____ Washed-~----
Remarks _____________ . ________ _ 

%Fines: 9.4 
%Sand: 86.7 
%Gravel : 3. 9 
fillbi sture: 16. 8 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I --"-, ---, 
"' ', 

\ 
\ 

' 
\ 

\ 

\ 
r, 

\ 
\ 

\ 
\ 

\ 

' ..... 

·- .. •·· \, 

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATIOO ENGINEEfilNG 

Sample: Depth: 0.76 - 1 .40 Project:Cannacks Bypass Route & Nm:denskiold 
Location: Nordenskiold River Crossing Made by: Job No.: 8002-254 
____ TII~#9~--9=8~------------ Ck'd by: 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 25.0 100.0 
20,000 20.0 88.7 
12,500 12.5 69.8 
10,000 10.0 61.1 
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 Sample ________ _ Method of Preparation ___ Dry ____ Washed -~----
Remarks ____________________ _ 

%Sand: 40.8 
%Gravel : 55. 5 

Time of Sieving ____ Min. --~L---

63 50 40 25 20 1412.5 10 5000 2500 2000 1250 BOO 630 400 315 250 160 BO 63 
100 

90 

80 

70 
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1 60 
I--.... 
Q.) 
C 

U: 50 
C 
Q.) 
u 
cii 40 

Cl. 

30 

20 

10 

I I I I I I\ 

I I I I I 
100 

I I I I 
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I I I I 
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I I 11 I I I I 11 I I 

~ 
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-
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--·· , ..... --_ .... - ~ r-- ' --I I 11 I I I I 11- I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample:-·--"'-''""--------­
Location: _J~!;Qg_ri~~WL~Y.§~_Q~~~SL--·-··--- Made by;-----"'~- Job No.: ----'=~~=c___ ____ _ 
·-----··;:;;=.,..u.."'--..mLJ.1'------------------ Ck'd by: Date: ___ ..±.,~!c!.1--=-±cL.db..L ____ _ 

Sieve 
No. 

50,000 

40,000 

25,000 

20,000 

12, 

Weight 
Retained gms 

I 

Total Wt. I Percent 
Finer Than gms ' Finer Than 

% Finer Than 
Basis Orig. Sample 

___ 1_0~.0QQ---1-----'-1 o::..:·.=.o __ --1----------+--------1--------1---·----1------"'LLJAU.L. __ _ 

5,000 5.0 

2,000 

0.800 

0.630 

0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample--··---------··-···--

Time of Sieving ____ Min.--------

100 

C 
C<l 

90 

70 

i= 60 
'-
<l) 
C 
U: 501------t-
c 
<l) 
u 

Method of Preparation ___ Dry ___ _ 

Remarks-----·----·-·····---------··----·-------

160 80 63 

ai 40 t-------+-+--+---+--+---t-+--+---.. ·--+-- --~+--+--···-·· .. ·+----+-·---11-·----f-.-+....----·--+ ----ii----+----< 
0.. 

10 

100 10 Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORI'ATIOO ENGINEERING 

Sample: ,.......;;~>,.;J-~-.;>-,..;,i~-- Project:carrnacks Bypass Route & .Nordenskiold 
Location: _J~~g!J~Qf~LJ[Q_.;~;i;::_Q~~~!!'g__ ___ Made by: --==---
_____ _;;;;c;;_,.,_,_,~~----------··--------·-- Ck'd by:-----

I 
--·-- ·---· 

Sieve Size of Opening Weight Total Wt. Percent % Finer Than 
No. MM i Retained gms 1 Finer Than gms Finer Than Basis Orig. Sampie 

50,000 50.0 

40,000 40.0 100.0 
25,000 25.0 95.2 
20,000 20.0 90.5 
12,500 12.5 77_0 
10,00Q. ... 10.0 68.9 
5,000 5.0 r::;?_O 
? 500 2.5 40.3 
2,000 2.0 16_7 
1,250 1.25 ! 3.Q~----

800 0.800 ?.:1_1 

630 0.630 ?1.3 
400 0.400 15.8 
315 0.315 1 ~ 1 
160 0.160 7 q 
80 0.080 ,:1 q 

Description of Sample---·------········-- Method of Preparation ___ Dry ____ Washed _ _x ____ _ 

Time of Sieving ____ Min.-----""-----· 

C 

Jg 60 
I-

© 
C 

63 50 40 

U:: 50 t-------+-

c 
(1) 
(.) 

25 20 14 12.5 10 

Remarks---------·-----.. ···--··· .... ··-·---------

5000 2500 2000 1250 800 630 400 315 250 160 BO 63 

Qi 40 1-----+-+···-l---+---1--+--1---+----·---+-···-·------h:--+--·+­
o... 

30 

10 

100 10 Grain Size - mm 10 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATION" :ENGINEERING 

Sample: ____ ..=:,;. _____ Depth: ..-A..88 5. 49 Project: Cannacks Bypass Route & Nordenskiold 
Location: River Cr:ossin_g___ ___ Made by:---···--==--
_____ -:;:,c:C!L.;/=--"'-U-.-----··---------- Ck'd by:--""---'--

Sieve Size of Opening 
No. MM 

50,000 50.0 

40000 , 40.0 

25,000 25.0 
2onoo 20.0 ' 
12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 -· 
2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 I 
400 0.400 

315 0.315 

160 0.160 

80 0.080 

Trace silt, gravelly sand 
USC - SW SM 

Time of Sieving ____ Min.--~"------

100 

90 

70 

C 

150 
1-
ai 
C: 

U:: 50 
c 
Q) 
u 

63 50 40 

ai 40 >----+-­
Cl. 

100 

25 20 1412.5 10 

10 

-· 
I Weight Total Wt. 
I 

Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
94.3 

I 89.0 
72.1 
56.5 
53.0 
41. 7 
34.0 
29.4 
20.9 
17.3 
10.6 

6.0 
Method of Preparation ·---- Ory ___ Washed __ _x__ _______ _ 

Remarks------··-·····--------·--------···-----

5000 2500 2000 1250 800 630 400 315 250 160 BO 83 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORI'ATIOO ENGINEERIM; 

Sample: _ _,_, _____ Depth: 6 71 7.32 Prnject:Cannacks Bypass Route & Nordenskiold 
Location: --=-'-=======--"Ri-=·"-'v'--'er=--"Cros=-'cc=.cs=in=g"--___ Made by: LK Job No.: 8002-254 
----='-'-"'---·~-------------- Ck'd by: C.lt:...- Date: 1998/11/17 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Time of Sieving ____ Min. --~l=S~--

100 

C 
ctl 

90 

80 

70 

t 60 
~ 

Q) 
C 

U::: 50 
C 
Q) 
(.) 

cii 40 
0.. 

30 

20 

10 

63 50 40 

I I \J I 
\ 

\ 
\ 
\ 

r,, 

"' 

I I I I 
100 

25 20 1412.5 10 

I I I I I 

" \ 

\ 
' 

'"' r, ~ 
··,. 

', .. 

I I I I I 
10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

hfL1 

'17 _n 
4"1 R 
"'.lf;_q 

11 7 
?,1 _ J:i 

1 R f, 

17_? 
11 ,1 

1 O_R 
q ? 

n_1 

"'·] 
1_ 1 
? n 

Method of Preparation Dry ____ Washed-~----

Remarks 100% passing .. 75. Omn 
2.0 

%Gravel: 75.5 
%IVbist11re: 4.8 

5000 2500 2000 1250 BOO 630 400 315 250 160 BO 63 

I I 11 I I I I 11 I I 

, ...... 

~~-- ....... ·--· 
1··-

. .... -, .. _ ,---······ ... 
........ L •.•. "-- ' ·-.. 1--I-- .• ········-··· , , __ ---r--~ 
~ 1--. 

I I l l l 1 l I - r-t+ I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample:--·--'-''-------·--
Location: _ _J~g:!§!]~;:g:!:!f!JtQ;y~~-Q~~!:.l)g__ ___ Made by: --="-~--- Job No.:-----'==--""""-''---------

----------·-==~~----=·-------·-·------------···------------ Ck'd by: Date: ------=~"-'-="--""·-'-----····-----

MM 
50.0 

40.0 

Description of Sample --·····------------

Time of Sieving ---·-·Min.--~--------

63 50 40 25 20 1412.5 10 

C 

Weight 
etained gms 

Method of Preparation-·---·-·· Dry _____ Washed-~----

Remarks ------····------·------·- ···--···-···------------·-·····--··--·---·----·-·-·-· 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

1 60 !------+-t----·-+---+---+---+---+---+----·-';···--+-·----
1-
a, 
C 

U::: 50 1----------+-

c 
QJ 
(.) 

a, 40 i----+·-+-----+---+---+---+---+----t----·-·+---··-···-~-+-----t----+-----1--+------t---t---+·----+------t--­
(L 

10 

100 10 Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample: 97 Depth: 9. 75 - 10. 36 
Location: Nordenskiold River Crossing 

Client: YTG, TRANSffiRI'ATICN ENGINEERING 

Project:Cannacks Bypass Route & Nordenskiold 
Made by: Job No.: 8002-254 

-----""'-=CL......L.-'"'-------------- Ck'd by: Date: 1998/ll/ 17 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Gravelly sand 
USC - SW 

Time of Sieving ____ Min.---*-""----

100 

90 

80 

70 

C 

~ 60 
f-.... 
Q) 
C 

U::: 50 
C 
Q) 
u 
cii 40 
a. 

30 

20 

10 

63 50 40 

I I I ~ 

I I I I I 
100 

25 20 1412.5 10 

I I I I 

------ -I\ 

\ 

' ', ", 

II I I 
10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
94.6 

87.9 
79.1 
60-7 
44.2 
39_7 
31-5 
24-1 
20_6 
LL8 
10_5 
s_1 
3_2 

Method of Preparation ___ Ory ____ Washed-~----
Remarks ____________ - .. ________ _ 

%Sand: 57.5 
%Grave] : 39. 3 
%tbj shire: JO. 1 

5000 2500 2000 1250 BOO 630 400 315 250 160 BO 63 

I I 11 I I I I 11 I I 

' ' ' ' ' '" ...... -~,., 

"" 
~-----~--

" ....... "''" . ..... ...... 

"'-_ 
... ...... f----·-

,,_,, , .. -~ 
I I II I I I I ri- I I 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample: 

Client: ~. TRANSIDRTATICN El\lGINEERif\G 
--,1,.v..-'--•~bb,.-G;;;,--- Project: Ca:anagks Bypass Route & Nordenskiold 

--~~g::!!~~Jf~LJ[g:1[~!:__Q~!§~~L--- Made by: __ --=:=·--- Job No.: --··-""'cc.=-·'"'·""·····==c:-···--··-··-···----

____ ..:::::.~<--,~------------------ Ck'd by: Date:--~~=-=~~-----------

Sieve Size of Opening 
No. MM 

--· 
50,000 50.0 

40.000 40.0 _. ___ .. _ 

?<; fl()() 25.0 

20,000 20.0 
12 <;()() 12.5 

10,000 10.0 

5,000 5.0 ---
2.500 2.5 

2,000 2.0 --
1 250 1.25 

0 "Ano 
630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Time of Sieving ____ Min.-----'=""-----

100 

C 

~ 60 
f-
~ 

(!) 
C 

ii: 50 
c 
(!) 
C) 

63 50 40 25 20 14125 10 

Weight I Total Wt I Percent % Finer Than 
Retained gms Finer Than gms I Finer Than Bas~s. Orig. Sample 

100.0 
93.6 ---

85.3 
]6.6 
71-1 
56.0 
44_1 
41.5 
12_7 
26.1 
::t::>_o 
1.4_g 

l 1.8 
6.R 

.. 4.1 
Method of Preparation ___ Dry --·-·-···-- Washed ___ X~-

Remarks ---------------------······--·-----------------·------·-----

5000 2500 2000 1250 BOO 630 400 315 250 160 80 63 

ai 40 1-----+-+---t-------+--t----i-+--+---------+--+~-----+-----t--·+ 
Q. 

100 10 Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATIOO ENGINEERIN; 

Sample: Depth: 12. 8 - 13.41 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK 8002-254 
____ TH=#"-""9'---_.,,,_9-=8 ____________ Ck'd by: 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 Sample ________ _ Method of Preparation ___ Dry ____ Washed-~----

Remarks -------------·----------
Sandy gravel 
USC - GW 

%Grave]: 55.9 
Time of Sieving ____ Min.--~'----- %Moisture: 8.2 

63 50 40 25 20 1412.5 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63 
100 

C 
co 

90 

80 

70 

.c 60 
t--.._ 
Q) 
C 

U:: 50 
c 
Q) 
u 
ai 40 

CL 

30 

20 

10 

I I I I 
'" I " I\ 

\ 
~ 

I I I I I 
100 

I I I I I I 

'" r\ 
\ 

" " " ,, ... ', .. , 
'· r---. 

", 

I I I I I I 
10 Grain Size - mm 

I I I I I I 11 I I 

- , ..... 
-•--· , ..... 

...... •-· ...... ,· ...... 
... 

I'--- r-.... ,. ____ ....... --- ..... .... 
<--- ,. I', -1--

11 I I I I ri- I I 
1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client_ YTG, TRANSPORI'ATIOO ENGINEERING 

---="'--------- Depth: 14.02 - 14.63 Project:9rrmacks Bypass Route & Nordenskiold 
=-=-===='-"==---=-.ccRi:=·~v_er C:ros~=S=ll1'--. ~9..L----- Made by: --.==--­

----.=::.~,c...-,=---------····--··-------- Ck'd by:-··-··-----

Weight 
Retained gms Finer Than gms 

Percent 
Finer Than 

32.5 
_______ 8_0_0 _ ___. ___ 0_.8_0_0 __ ___, ___________ ~---------+·-·-----""'"'"--------+-------+-~2~6~-~7 __ _ 

__ 6;.,,;3c,;;,0'----+-----0=-'-.6-=--3=-c0'----+------------..--------+--------·---+---------+--2_3~·~6 __ _ 
400 0.400 17 .5 

0.315 14.2 
0.160 7 .3 

80 OD80 4.0 

Description of Sample---------- Method of Preparation-··--- Dry ____ Washed-~----

Time of Sieving ____ Min.----""'""'-----

C 
<1l 

90 

j:'.: 60 
'-
(l) 
C 

63 50 40 

U::: 501------+-
c 
(lJ 
(.) 

25 20 1412.5 10 

Remarks ------------·--·---------··----------------

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

w 40 1------~·-+---+---+--+---t--+--+---·--·--------;------+-----1--+-----iC""'"'-t---+-------·--+-------+---+--l 
CL 

100 10 Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSPORTATICN ENGINEERIM:i 

Sample: -==----- Depth: 15. 54 - 16 .15 Project: Carmacks Bypass Route & Nordenskiold 
Location: --=======:._.::_:Ri=· vc.:..c:::er=-..:=Cros=-==s=in;;;;.;..cg,__ ___ Made by: 8002-254 
----=c:.n..,,'---"''-"'-------------- Ck'd by: 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 t;l_O 

12,500 12.5 51..:Z 
10,000 10.0 LJ.7_3 

5,000 5.0 ii:; 0 
2,500 2.5 ?t; 7 
2,000 2.0 ?r:; ? 
1,250 1.25 -- = ?Q.2 

800 0.800 1f; q 
630 0.630 1 r. 1 

400 0.400 10 q_ 
315 0.315 R R 
160 0.160 4 fi 
80 0.080 ? 1 

Description of Sample------------

Time of Sieving ____ Min. __ .....&.,,__ __ 

63 50 40 25 20 1412.5 10 5000 160 80 63 
100 

100 10 Grain Size - mm 1.0 0. 1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATIOO ENGINEERING 

Sample: Depth: 17 .07 - 18.08 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
-----=Til=#=9--9=8~------------ Ck'd by: Date: 1998/11/18 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Sandy gravel 
USC - GW 

Time of Sieving ____ Min.---"="----

100 

90 

80 

70 

C 

~ 60 
1-

cii 
C 

U::: 50 
c 

63 50 40 

I I I r, I 

" 
2520 1412.510 

II I I 

" ···,, 
I', 

'" '· 
I\ 

\ 

'" 
""· 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
86.0 

65.2 
55.0 
39.2 
28.7 
25.7 
20.4 
16.2 
14.0 

9_8 
7 Ji 
1_7 
2.0 

Method of Preparation ___ Ory ____ Washed_......._ ___ _ 
Remarks __________ .. _ .. __________ _ 

%Fines: 2.0 
%Sand: 37.2 
%Grave] : 60. 8 
%M:>isbire: 6.8 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

QJ 
CJ 

cii 40 
a. "" 1··.,. 

.... !--·· ....... 

"····, .. . ..... .,_, 30 

'·· , .. _ . .... ---. ··,........, 20 

10 '>·.'-. 
f· ... ....... 

---· ~-
I I I I I I I I I I I 11 I I I I -- I I I I I I 

100 10 Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIORI'ATICN m;INEERIN; 

Sample: 103 Depth: 18.59 - 18.80 Project:Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
____ TII~#9~-~9~8~------------ Ck'd by: Date: 1998/11/18 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Time of Sieving ____ Min. __ _e!:.,,.,__ __ 

100 

C 
C1l 

90 

80 

70 

i= 60 

cii 
C 
ii: 50 
c 
(I) 
u 
cii 40 
a.. 

30 

20 

10 

63 50 40 

I I I I "l 

I I I I I 
100 

25 20 1412.5 10 

I I I I 

\ 
\ 

1, 

" ' 1\ 

\ 

' " ,, 

I I I I 
10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
94.7 
77.8 
64.1 
53.7 
37.6 
30.7 
25.7 
20.9 
16.7 
14.6 
10.4 

8.1 
3.9 
2.2 

Method of Preparation ___ Ory ____ Washed-~----

Remarks ------------------------­
%Fines: 2.2 
%Sand: 35.4 
%Gravel : 62. 4 
%1t>isb1re: 8.2 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

·, .. __ 
------...._ 

··--

"·" 
-~, ,. -~ 

~ , ___ , ..... 
---· -- :·----r---,-..__ 

I I I I I I I I -- I I I I I 

Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: YTG, TRANSIDRI'ATICN ENGINEER[NG 

Sample: Depth: 7. 62 - 7. 77 Project: Cannacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by: LK Job No.: 8002-254 
____ TH~#.9&.9.8~----------- Ck'd by: Date: 1998/11/] 8 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ________ _ 

Trace silt.,sandy gravel 
USC - GW CM 

Time of Sieving ____ Min.---""'-""------

100 

C: 
o:J 

90 

80 

70 

~ 60 

cii 
C: 

U::: 50 
c 
QJ 
(.) 

cii 40 
0.. 

30 

20 

10 

63 50 40 

I I I I I 

I I I I I 
100 

25 20 1412.5 10 

I I I I 
\ 
\ ci \ 

'· 
I \ 

' '-•.. 
'---,. 

II I I 
10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
79-0 
11-g 
64.1 
48.0 
14_8 
32.4 
25-3 
20.6 
18-3 
14.3 
12-7 
10.1 

8_8 

Method of Preparation ___ Dry ____ Washed -~----
Remarks _________________________ _ 

%Grave]: 52.0 
%M:>i sb ire: 7. 5 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I I II I I 

·, 

' ·,., 
·,, 

'·,r---. 
--.•. ,_ 

'"-- ·----· ·-·-·-·--·--- - ---'-

"-- ·----··- .. -___ .. _ ,.. - ---I I II I I I I II I I 
Grain Size - mm 1.0 0.1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client YI'G, TRANSPORI'ATIOO ENGINEERir-K; 
Sample 111 Depth 9.14 - 9.27 Project~Cks Bypass Route & Nordenskiold 
Location Nordenskiold River Cros_s_i_n_g~--- Made by __ LK ___ Job No. 8002-254 

9A-98 Ck'd by Date 1998/11/18 

Sieve Size of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 ?00 

12,500 12.5 

10,000 10.0 

5,000 5.0 

2 500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 
---·" 

80 0.080 

Description of Sample ___ .. ________ .. __ _ 

Trace silt, sandy gravel 
USC - GW GM 

Time of Sieving ____ Min. _____ ...±.,,,.. ___ _ 

~· 

Weight Total Wt Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100 0 

...86..n...---··-
7r::, H 
_69_,.2 ___ 

r::.? 7 
,1n n 
1.7 H 
1.1 1. 

26.5 
?1. h 

17 7 
1 Ll H 

q 7 
h q 

Method of Preparation _______ Dry ___ ... __ Washed-~----

Remarks --·-----··-·-.. ·---··--... --... 

%Sand: 45.9 
%Grave]: 47.2 ______ _ 
%Mo]sture: 8.6 

63 50 40 25 20 1412.5 10 5000 2500 2000 1250 800 630 400 315 250 160 80 63 
100 

C 
C1l 

90 

80 

70 

~ 60 
~ 

Q) 
C 

U:: 50 
c 
Q) 
u 
<ii 40 

(l_ 

30 

20 

10 

I I I I 

~--

__ ,,,, .. 

··-

······-· 

... 

- -

I I I I 
100 

I I\ 
\ 

\ 

-,.,_ 

" 

f· 

,_ ... , . ._ _____ 

f----· ...... ...... , ·-·· -- , .. 
._ ____ , .. ---- ___ ,, __ 

I 

I I I I I I 11 I I I I 11 I I 

\ 
', 

'-,, 

'-,,. ·,, 

" "- " 

'-
'"-. - .......... 

" ~..;;',-. ....... 

._._ C'"""· 
_._._ __ ---- --- "" 

----·--· ~:-:::::~,;:: __ 

""'" , .... - ··-·· --~ 
h 

----· , .... ""' -- ,----

.. __________ 

r---
I I I I I I 11 I I I I 11 I I 

10 Grain Size - mm 1.0 0 1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client YTG, TRANSIDRTATIOO ENGINEERI~ 

Sample: Depth __ 12. 19 - 12 37 Project Carrnacks Bypass Route & Nordenskiold 
Location: Nordenskiold River Crossing Made by ----~- Job No.: 8002-254 
---··-·----------·---=~1L.=<!~-~-------·-------- Ck'd by w ,:_, I'- Date ______ 1998/11/19 

Sieve of Opening 
No. MM 

50,000 50.0 

40,000 40.0 

25,000 25.0 

20,000 20.0 

12,500 12.5 I 

10,000 10.0 

5,000 5.0 

2,500 2.5 

2,000 2.0 

1,250 1.25 

800 0.800 

630 0.630 

400 0.400 

315 0.315 

160 0.160 

80 0.080 

Description of Sample ______________ _ 

Sane silt. gravelly sand 
USC - SW SM 

Time of Sieving ________ Min.--~~---

100 

C 
cu 

90 

80 

70 

.r:: 60 
1--
~ 

Q) 
C 

U:: 50 
c 
Q) 
u 
ai 40 

0.. 

30 

20 

63 50 40 

I I I I I 

-

---

·-- ----- -------

25 20 1412.5 10 

"·· ... I I I I 
',. 

'\ 

\ 
\ 

.... , 
", 

·-~--- --- ------ r-----------

c-- ------- ---- - -----

··---·---· 

I Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
86.2 
:rn.6 
fiQ 0 
S7.2 
',1 4 
4,;_1 

= 40 6 
17.h 
11 ? 

27 .1 
17 7 

11.4 -----

Method of Preparation ____ Dry __ _ 

Remarks-·--------·-------

%Grave]: 31.0 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

I I I I I I I I 11 I I 

- ---

'I"... 
-- -------", --..... 

r· ... ... 
..... , 

.......... " --------- ------
'-..... 

-- •- -. 
' r--'-, ------------ ·---- ...... 

-- -------------- ............ 

~ , __ --- ---------

---- 1-----' ,-- -- ---- ---- ,_ --- --- ~ 
10 ------- --------- ---- ,-------- ---- , ___ 

I I I I I I I I I I I 11 I I I I 11 I I 
100 10 Grain Size - mm 1_0 0 1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Description of Sample -···--·--·----·--···· 

Time of Sieving ____ Min.·--~~···----

C 
ro 
f::. 60 
.... 
<l) 
C 

U: 50 
C 
<l) 
u 

63 50 40 25 20 14 

15.36 
Client _Y'I'G .... TRANSIDRTATIOO. ENGINEERIJ;K; ··-­
Project: <;armacks Bypass. Route & No:q'lenskiold 

--···="·"······- Job No.: 

·········--······-··· Date: ·-··-···-~~ .. =~~=··=·~··-··········--···-

Weight 
Retained 

Method of Preparation --·······-- Dry ·----Washed _....X ___ _ 
Remarks-·············-··--·-·-······· 

5000 2500 2000 1250 800 630 400 315 250 160 80 63 

ai 40 •--······-·--+--·+----+-·+---+··--········· ...... --.-.............. ~~··.,r-·-········+......;1----+-+ 
0.. 

10 

100 10 Grain Size - mm 1.0 01 



& TESTING (1980) LTD. 

Appendix D - Photographic Documentation 



J.R. Paine & Associates Ltd. 

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

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



& (1980) 

Appendix E - Pile Evaluation 



AXIAL BEARING CAPACITY - SPT ANALYSIS for cohesionless soil 

Basic Formula 

Where 

R = mN1A1 + nNav9DAs = Pile Bearing Capacity (kN) 

m Empirical Coefficient = 400 
n = Empirical Coefficient = 2 
N1 = SPT Index At Pile Toe 

A1 = Pile Toe Area 

Navg = Average SPT Index Along the pile 

D = Pile Embedment Length 
As= Pile Unit Shaft Area 

For Pile Diameter= 0.3 meters with a factor of safety = 4 
Depth m Ni Ai Navg D Shaft Area Axial Bearing Capacity (kN) 

(meters) (blows) (m2) (blows) (meters) (m2) (kN) 

0 400 13 0.071 33 0 0.0 92 
2 400 13 0.071 33 2 1.9 123 
4 400 13 0.071 33 4 3.8 154 
6 400 13 0.071 33 6 5.7 185 
8 400 13 0.071 33 8 7.5 216 
10 400 13 0.071 33 10 9.4 247 
12 400 13 0.071 33 12 11.3 279 
14 400 13 0.071 33 14 13.2 310 
16 400 13 0.071 33 16 15.1 341 
18 400 13 0.071 33 18 17.0 372 
20 400 13 0.071 33 20 18.8 403 



For Pile Diameter = 0.6 meters with a factor of safety = 4 
Depth m N1 At Navg Shaft Area Axial Bearing Capacity 

(meters) (blows) (m2) (blows) (m2) (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 11.3 554 
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 rrl 18 400 13 0.283 33 33.9 927 Cl5 
20 400 13 0.283 33 37.7 990 ;::j 

~ -..... 
For Pile Diameter= 0.9 meters with a factor of safety= 4 

\C 
Oo 

Depth m Ni At Navg Shaft Area Axial Bearing Capacity ~ 
t--, 

(meters) (blows) (m2) (blows) (m2) (kN) ~ 0 400 13 0.636 33 0.0 827 
2 400 13 0.636 33 5.7 920 
4 400 13 0.636 33 11.3 1014 
6 400 13 0.636 33 17.0 1107 
8 400 13 0.636 33 22.6 1200 
10 400 13 0.636 33 28.3 1294 
12 400 13 0.636 33 33.9 1387 
14 400 13 0.636 33 39.6 1480 
16 400 13 0.636 33 45.2 1573 
18 400 13 0.636 33 50.9 1667 
20 400 13 0.636 33 56.5 1760 



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

I J)epth ··...... i Pile OiarneterJfoefersJ < 

frne;ters} > 0.3 .. 
0:6 

. 0,9 ·. 

0 92 368 827 
2 123 430 920 
4 154 492 1014 
6 185 554 1107 
8 216 616 1200 
10 247 679 1294 
12 279 741 1387 
14 310 803 1480 
16 341 865 1573 
18 372 927 1667 
20 403 990 1760 

--



2000 AXIAL BEARING CAPACITY - SPT ANAL Ys1s 

1800 

1600 

2 
1400 

~ 

.£ 1200 
(.) 
rn 
C. 
I". 

0 1000 
0) 
C 

·;;: 
Ill' 
C) Boo m 
~ 
Q. 

600 

400 

200 

0 

0 

5 

10 

·---+- Pile Diameter c:: 0.3 rneters 
Depth of 

15 
( rnf::fors) 20 



ENGINEERING & (1980) 



AXIAL BEARING CAPACITY - STATIC ANALYSIS 

Basic Formula 

Where 

R = SummationCqs Z + A1qb = Axial Bearing Capacity 

qs=S'vksMtan(PHI)' = BS'v 

qb = N1S1b 

C = Pile Circumference 
L = Embedded Length 

Z Segments of L 
A1 = Pile Base Area 

B = Combined Shaft Resistance Factor (0 to 10 m) 
B = Combined Shaft Resistance Factor (10 to 20 m) 
ks = Coefficient of Lateral Earth Pressure 

S'v= Vertical Effective Stress Adjacent to Pile 

M = Pile - Soil Interface Friction Factor 
N1 = Bearing Capacity Factor (0 to 10 m) 

N1 = Bearing Capacity Factor (10 to 20 m) 

S'b = Vertical Effective Stress At Pile Base 

variable 
variable 
variable 
3.14*r 

0.6 
0.8 

variable 

40 

85 
variable 

wet unit weight of soil 

wet unit weight of soil 
depth of water table 

16.5 kN/m 3 

19.5 kN/m 3 

1 meter 

0 to 10 meters 

10 to 20 meters 



Calculation of q5 

interval depth vertical vertical eff. shaft interval shear 
stress stress factor stress 

(meters) (meters) (kPa) (kPa) (kPa) 
0 to 2 1 16.5 16.5 0.6 9.9 
2 to 4 3 49.5 29.9 0.6 17.9 
4 to 6 5 82.5 43.3 0.6 26.0 
6 to 8 7 115.5 56.7 0.6 34.0 
8 to 10 g 148.5 70.1 0.6 42.1 
10 to 12 11 184.5 86.5 0.8 69.2 
12 to 14 13 223.5 105.9 0.8 84.7 
14 to 16 15 262.5 125.3 0.8 100.2 
16 to 18 17 301.5 144.7 0.8 115.8 

~ 18 to 20 19 340.5 164.1 0.8 131.3 Cl) 

~ 

~ 
Calculation of qb 

~ depth vertical vertical eff. bearing axial bearing C 
stress stress factor capacity (tip) -

(meters) (kPa) (kPa) (kPa) 
t-, 

~ 0 0 0 40 0 
2 33 23.2 40 928 
4 66 36.6 40 1464 
6 99 50 40 2000 
8 132 63.4 40 2536 
10 165 76.8 40 3072 
12 204 96.2 85 8177 
14 243 115.6 85 9826 
16 282 135 85 11475 
18 321 154.4 85 13124 
20 360 173.8 85 14773 



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

... D~pth 
(meteri;;) 

0 0 0 0 
2 21 75 162 
4 39 130 272 
6 61 192 394 
8 86 262 528 
10 116 340 672 
12 238 766 1582 
14 307 962 1964 ~ 
16 384 1173 2368 

tT! 18 467 1399 2794 en 20 558 1639 3242 ;:a 
~ --
t-, 

~ 



AXIAL BEARING CAPACITY - STATIC ANALYSIS 

3500 

3000 

2500 
~ -z (Jj 

~ 

~ >-
~ -·~ 2000 

C. 
Ill 

(..) 

Cl 
C: 
·;: 1500 t'°"" Ill 
Q) 

~ Ill 
-52 
i:i: 

1000 

500 

0 

0 5 10 15 20 25 

Depth of Pile (meters) 

Pile Diameter= 0.9 meters 



ENGINEElliNG & (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 0.009277 0.00635 0.00357 0.009102 0.00612 0.003175 
I 

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 

Page 1 
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SUBSURFACE EXPLORATION AND TEST REPORT KLONDIKE HIGHWAY GRANULAR INVESTIGATION 

ENGINEERING CAPITAL KM 224 RHS 

KOERING 6625 BACKHOE LOCATION: SEE PLAN 

SAMPLE TYPE .RETURN IZ] S.P.T. ['.g] AUGER §BULK 

w 

SOIL DESCRIPTION 
o_ 0 

i::= :z: .It. PERCENT FINES .l. 
w 20 40 60 w _J 

_J o_ 
:r: 
c­
o_ 
w 
0 

o_ 

~ 
2 
<( 

PLASTIC M.C. 

o.o GRAVEL 
-frozen 

1.0 

POORLY GRADED GRAVEL WITH SAND (GP) 
-dark brown 
-moist 
-maximum 100mm material 

(J) 
(J) 

-
-sub-round = 3 ~ 

-coving (continual coving of clean 
grovel layer) 

-odd cobble excavated below 1.4m 
(maximum 150mm) 

2.0 WELL -GRADED SAND WITH GRAVEL (SW) 

= 

I 

-light brown _ 
-damp ; 
-sample #4 contaminated by caving of§ 

gravel -

3
·
0 

END HOLE at 3.0m 

4 .. 

I -
20 40 60 

: 

80 

LIQUID 
I 

80 

, ..... :..................... .. .... 

4.0 

... 

............. .... .... ..... 

5.0 

6.0 

ii910 I I 11 OB:381\M 

Government of Yukon 
Transportation Engineerin,g 

... ..... 

LOGGED BY: K.J. 
REVIEWED BY: 
Fiq. No: 

TEST HOLE NO: 464-02 
Project No: 092-202002-0201 

ELEVATION: 0.00 (m) 
[ill TUBE [I] CORE 

_J 

0 
CD 

(_) 2 
(J) >-
=::, (J) 

__J 

0 
(J) 

SW ••.• 

+PERCENT SAND+ 
20 40 60 80 

11 PERCENT GRAVEL 11 
20 40 60 80 

:r: 
5:: 
w 
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SUBSURFACE EXPLORATION AND TEST REPORT KLONDlf<E HIGHWAY GRANULAR INVESTIGATION TEST HOLE NO: 464-03 
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SOIL DESCRIPTION 

WELL -GRADED SAND WITH GRAVEL SW 
-dark 
-moist 
-maximum 75mm material 

cobbles .7-2.0m maximum 150mm 

SAND 
ht brown 

POORLY GRADED GRAVEL WITH SAND (GP) 
-brown 
-damp 
-maximum 75mm material 

SAND layer 16 to 3.Srn 
-light brown 
-caving above at 3.6m 

END HOLE ot 4.8m 

Government of Yukon 
99 01 11 :38AM 
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SUMMARY OF RECOMMENDED IMPORTED GRANULAR 
CONSTRUCTION MATERIAL GRAINSIZE DISTRIBUTIONS 

IMPORTED FILL 

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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