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   ANALYSE GRANULOMÉTRIQUE  /  GRAIN SIZE ANALYSIS
Provenance de l'échantillon: Laronde Manipulation XX
Site location of sample: chaudière 1 Date: 21/06/2004

ASTM : D421 - D422 - D1140 - D2217 - E11
Tamis
sieve
mm

Masse retenu
mass retaining

g
après sédimento   
after sédimento

 passant
passing materiel

%

Teneur en eau Water content alu 27 75.00 0.0 100.0

Masse sol hum. + tare Mass wet soil + container 547.5 50.00 0.0 100.0

Masse sol sec + tare Mass dry soil + container 451.40 25.00 0.0 100.0

Masse sol sec Mass dry soil 435.5 20.00 0.0 100.0

Masse tare Mass container 15.9 14.00 0.0 100.0

Teneur en eau Water content  (%) 22.1 10.00 0.0 100.0

Masse total Total mass 1863.0 5.00 0.0 100.0

Masse retenue 5mm Retain mass on 5mm 0.0 2.50 0.0 0.00 100.0
Masse passant 5mm hum. Passing mass 5mm hum. 1863 1.250 0.0 0.000 100.0
Masse passant 5mm sec Passing mass 5mm dry 1863.0 0.630 0.0 0.000 100.0
Masse utilisée pour petite granulo Used mass for small sieving 487.8 0.315 0.1 0.100 99.8
numéro de la tare number of the container used B3 0.160 3.5 3.500 93.7
masse tare Mass container 16.0 0.080 14.3 14.100 74.8

Sédimentométrie Hydrometer analysis B3 D %

Masse sol sec + tare Mass dry soil + container 217.82 Commentaires / comments: mm P

Masse sol hum + tare Mass wet soil + container 237.68 100.000 100.0

Masse tare Mass container 161.86 75.000 100.0

Masse sol sec Mass dry soil 55.96 50.000 100.0

Masse sol humide Mass  wet soil 75.82 25.000 100.0

Masse sol utilisée sec Mass dry soil used 55.96 20.000 100.0

Masse sol utilisée humide Mass wet soil used 75.82 14.000 100.0

Densité relative des grains Specific gravity of soils 3.896 10.000 100.0

k = k = 0.00906966 5.000 100.0

a = a = 0.751 2.500 100.0
Hydromètre utilisée Hydrometer used 152 H 1.250 100.0

0.630 100.0
0.315 99.8

TEMP. T R dR R-dR L 0.160 93.7
oC min 0.080 74.8

24.1 0.5 31.1 5.5 25.6 11.026 0.0426 34.3
1 22.2 16.7 12.485 0.0320 22.4
2 17.5 12.0 13.256 0.0233 16.1
4 14.5 9.0 13.748 0.0168 12.1
8 12.9 7.4 14.010 0.0120 9.9
15 11.1 5.6 14.306 0.0089 7.5
30 10.1 4.6 14.470 0.0063 6.2
60 9.8 4.3 14.519 0.0045 5.8
121 8.2 2.7 14.781 0.0032 3.6
240 7.9 2.4 14.830 0.0023 3.2
365 7.2 1.7 14.945 0.0018 2.3
3097 6.9 1.4 14.994 0.0006 1.9
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   ANALYSE GRANULOMÉTRIQUE  /  GRAIN SIZE ANALYSIS
Provenance de l'échantillon: Laronde Manipulation XX
Site location of sample: chaudière 2 Date: 21/06/2004

ASTM : D421 - D422 - D1140 - D2217 - E11
Tamis

sieve

mm

Masse retenu

mass retaining

g

après sédimento   

after sédimento

 passant

passing materiel

%

Teneur en eau Water content alu 4 75.00 0.0 100.0

Masse sol hum. + tare Mass wet soil + container 575.9 50.00 0.0 100.0

Masse sol sec + tare Mass dry soil + container 475.80 25.00 0.0 100.0

Masse sol sec Mass dry soil 459.8 20.00 0.0 100.0

Masse tare Mass container 16.0 14.00 0.0 100.0

Teneur en eau Water content  (%) 21.8 10.00 0.0 100.0

Masse total Total mass 1863.0 5.00 0.0 100.0

Masse retenue 5mm Retain mass on 5mm 0.0 2.50 0.0 0.0 100.0

Masse passant 5mm hum. Passing mass 5mm hum. 1863 1.250 0.0 0.0 100.0

Masse passant 5mm sec Passing mass 5mm dry 1863.0 0.630 0.0 0.0 100.0

Masse utilisée pour petite granulo Used mass for small sieving 487.8 0.315 0.2 0.2 99.7

numéro de la tare number of the container used B3 0.160 1.1 1.1 98.1

masse tare Mass container 16.0 0.080 11.8 11.8 79.4

Sédimentométrie Hydrometer analysis B4 D %

Masse sol sec + tare Mass dry soil + container 217.82 Commentaires / comments: mm P

Masse sol hum + tare Mass wet soil + container 237.2 100.000 100.0

Masse tare Mass container 160.55 75.000 100.0

Masse sol sec Mass dry soil 57.27 50.000 100.0

Masse sol humide Mass  wet soil 76.65 25.000 100.0

Masse sol utilisée sec Mass dry soil used 57.27 20.000 100.0

Masse sol utilisée humide Mass wet soil used 76.65 14.000 100.0

Densité relative des grains Specific gravity of soils 4.257 10.000 100.0

k = k = 0.00793922 5.000 100.0

a = a = 0.679 2.500 100.0

Hydromètre utilisée Hydrometer used 152 H 1.250 100.0

0.630 100.0

0.315 99.7

TEMP. T R dR R-dR L 0.160 98.1
o
C min 0.080 79.4

24.3 0.5 33.3 5.5 27.8 10.665 0.0367 32.9

1 21.4 15.9 12.616 0.0282 18.8

2 16.9 11.4 13.354 0.0205 13.5

4 13.8 8.3 13.863 0.0148 9.8

8 11.9 6.4 14.174 0.0106 7.6

15 10.5 5.0 14.404 0.0078 5.9

30 9.8 4.3 14.519 0.0055 5.1

60 8.9 3.4 14.666 0.0039 4.0

120 7.5 2.0 14.896 0.0028 2.4

240 7.1 1.6 14.962 0.0020 1.9

362 6.8 1.3 15.011 0.0016 1.5

3094 6.2 0.7 15.109 0.0006 0.8
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   ANALYSE GRANULOMÉTRIQUE  /  GRAIN SIZE ANALYSIS
Provenance de l'échantillon: Laronde Manipulation XX
Site location of sample: chaudière 3 Date: 21/06/2004

ASTM : D421 - D422 - D1140 - D2217 - E11
Tamis

sieve

mm

Masse retenu

mass retaining

g

après sédimento   

after sédimento

 passant

passing materiel

%

Teneur en eau Water content alu 21 75.00 0.0 100.0

Masse sol hum. + tare Mass wet soil + container 694 50.00 0.0 100.0

Masse sol sec + tare Mass dry soil + container 527.10 25.00 0.0 100.0

Masse sol sec Mass dry soil 511.2 20.00 0.0 100.0

Masse tare Mass container 15.9 14.00 0.0 100.0

Teneur en eau Water content  (%) 32.6 10.00 0.0 100.0

Masse total Total mass 1863.0 5.00 0.0 100.0

Masse retenue 5mm Retain mass on 5mm 0.0 2.50 0.0 0.0 100.0

Masse passant 5mm hum. Passing mass 5mm hum. 1863 1.250 0.0 0.0 100.0

Masse passant 5mm sec Passing mass 5mm dry 1863.0 0.630 0.1 0.1 99.8

Masse utilisée pour petite granulo Used mass for small sieving 487.8 0.315 0.3 0.3 99.5

numéro de la tare number of the container used B3 0.160 2.3 2.3 96.1

masse tare Mass container 16.0 0.080 8.2 8.2 86.0

Sédimentométrie Hydrometer analysis B5 D %

Masse sol sec + tare Mass dry soil + container 217.82 Commentaires / comments: mm P

Masse sol hum + tare Mass wet soil + container 229.04 100.000 100.0

Masse tare Mass container 159.11 75.000 100.0

Masse sol sec Mass dry soil 58.71 50.000 100.0

Masse sol humide Mass  wet soil 69.93 25.000 100.0

Masse sol utilisée sec Mass dry soil used 58.71 20.000 100.0

Masse sol utilisée humide Mass wet soil used 69.93 14.000 100.0

Densité relative des grains Specific gravity of soils 3.753 10.000 100.0

k = k = 0.00943838 5.000 100.0

a = a = 0.779 2.500 100.0

Hydromètre utilisée Hydrometer used 152 H 1.250 100.0

0.630 99.8

0.315 99.5

TEMP. T R dR R-dR L 0.160 96.1
o
C min 0.080 86.0

24.5 0.75 31.0 4.0 27.0 11.042 0.0362 35.8

1 25.0 21.0 12.026 0.0327 27.9

2 21.8 17.8 12.551 0.0236 23.6

4 17.9 13.9 13.190 0.0171 18.5

8 15.0 11.0 13.666 0.0123 14.6

15 12.8 8.8 14.027 0.0091 11.7

30 11.7 7.7 14.207 0.0065 10.2

60 9.9 5.9 14.502 0.0046 7.8

122 9.0 5.0 14.650 0.0033 6.6

240 7.9 3.9 14.830 0.0023 5.2

365 7.2 3.2 14.945 0.0019 4.2

3097 5.9 1.9 15.158 0.0007 2.5
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   ANALYSE GRANULOMÉTRIQUE  /  GRAIN SIZE ANALYSIS
Provenance de l'échantillon: Laronde Manipulation XX
Site location of sample: chaudière 4 Date: 21/06/2004

ASTM : D421 - D422 - D1140 - D2217 - E11
Tamis

sieve

mm

Masse retenu

mass retaining

g

après sédimento   

after sédimento

 passant

passing materiel

%

Teneur en eau Water content alu 4 75.00 0.0 100.0

Masse sol hum. + tare Mass wet soil + container 575.9 50.00 0.0 100.0

Masse sol sec + tare Mass dry soil + container 475.80 25.00 0.0 100.0

Masse sol sec Mass dry soil 459.8 20.00 0.0 100.0

Masse tare Mass container 16.0 14.00 0.0 100.0

Teneur en eau Water content  (%) 21.8 10.00 0.0 100.0

Masse total Total mass 1863.0 5.00 0.0 100.0

Masse retenue 5mm Retain mass on 5mm 0.0 2.50 0.0 0.0 100.0

Masse passant 5mm hum. Passing mass 5mm hum. 1863 1.250 0.0 0.0 100.0

Masse passant 5mm sec Passing mass 5mm dry 1863.0 0.630 0.1 0.1 99.9

Masse utilisée pour petite granulo Used mass for small sieving 487.8 0.315 0.2 0.2 99.7

numéro de la tare number of the container used B3 0.160 1.7 1.7 97.6

masse tare Mass container 16.0 0.080 6.7 6.7 90.5

Sédimentométrie Hydrometer analysis B7 D %

Masse sol sec + tare Mass dry soil + container 217.82 Commentaires / comments: mm P

Masse sol hum + tare Mass wet soil + container 222.39 100.000 100.0

Masse tare Mass container 147.2 75.000 100.0

Masse sol sec Mass dry soil 70.62 50.000 100.0

Masse sol humide Mass  wet soil 75.19 25.000 100.0

Masse sol utilisée sec Mass dry soil used 70.62 20.000 100.0

Masse sol utilisée humide Mass wet soil used 75.19 14.000 100.0

Densité relative des grains Specific gravity of soils 3.619 10.000 100.0

k = k = 0.00989524 5.000 100.0

a = a = 0.806 2.500 100.0

Hydromètre utilisée Hydrometer used 152 H 1.250 100.0

0.630 99.9

0.315 99.7

TEMP. T R dR R-dR L 0.160 97.6
o
C min 0.080 90.5

24.2 0.75 35.0 4.0 31.0 10.386 0.0368 35.4

1 32.0 28.0 10.878 0.0326 32.0

2 25.8 21.8 11.895 0.0241 24.9

4 21.2 17.2 12.649 0.0176 19.6

8 17.5 13.5 13.256 0.0127 15.4

15 14.8 10.8 13.699 0.0095 12.3

30 12.4 8.4 14.092 0.0068 9.6

60 10.5 6.5 14.404 0.0048 7.4

120 9.2 5.2 14.617 0.0035 5.9

240 8.1 4.1 14.798 0.0025 4.7

362 7.7 3.7 14.863 0.0020 4.2

3094 6.0 2.0 15.142 0.0007 2.3
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DENSITE RELATIVE DES GRAINS

SPECIFIC GRAVITY OF SOILS

Provenance de l'échantillon: Echantillon no. 1

Site location of sample:

Date:

 

Nom du fichier  /  Name of file:

Pycnomètre no   Bottle no 3 5 8

Masse pycnomètre + eau +sol         g Mass bottle + water + soil             g     774.86 784.65 785.41

Température                                    º C Température                                º C 22.1 22.6 22.8

Masse pycnomètre + eau                g Mass bottle + water                       g 682.71 685.43 686.58

No tare Evaporating dish no                     g 14 15 99

Masse de la tare + sol sec               g Mass dish + dry soil                     g 294.21 308.41 302.41

Masse de la tare                               g Mass dish                                      g 170.10 175.30 169.32

Masse du sol sec                             g Mass dry soil)                               g 124.11 133.11 133.09

Masse volumique de l'eau        @ 20º C Solid relative density 0.99776 0.99764 0.99759

Masse volumique de l'eau        @ 20º C Specific grav. Of water         @20ºC 0.99823 0.99823 0.99823

Densité relative  Solid relative density 3.883 3.927 3.884

Densité relative corrigé            @ 20ºC) Specific gravity of soil         @ 20ºC) 3.881 3.925 3.882

Moyenne Average 3.896

Laboratoire chaire Polytechnique  -

UQAT D-5 ASTM D-4253



DENSITE RELATIVE DES GRAINS

SPECIFIC GRAVITY OF SOILS

Provenance de l'échantillon: Echantillon no. 2

Site location of sample:

Date:

 

Nom du fichier  /  Name of file:

Pycnomètre no   Bottle no 9 10 11

Masse pycnomètre + eau +sol         g Mass bottle + water + soil             g     757.87 763.42 761.31

Température                                    º C Température                                º C 21.9 22.0 22.4

Masse pycnomètre + eau                g Mass bottle + water                       g 659.91 665.55 665.10

No tare Evaporating dish no                     g 63 64 66

Masse de la tare + sol sec               g Mass dish + dry soil                     g 443.63 446.35 454.51

Masse de la tare                               g Mass dish                                      g 315.56 318.44 328.83

Masse du sol sec                             g Mass dry soil)                               g 128.07 127.91 125.68

Masse volumique de l'eau        @ 20º C Solid relative density 0.99781 0.99778 0.99769

Masse volumique de l'eau        @ 20º C Specific grav. Of water         @20ºC 0.99823 0.99823 0.99823

Densité relative  Solid relative density 4.253 4.259 4.265

Densité relative corrigé            @ 20ºC) Specific gravity of soil         @ 20ºC) 4.251 4.257 4.262

Moyenne Average 4.257

Labo. d'environnement minier et d'hydrogéologie D-6 ASTM D-4253



DENSITE RELATIVE DES GRAINS

SPECIFIC GRAVITY OF SOILS

Provenance de l'échantillon: Echantillon no. 3

Site location of sample:

Date:

 

Nom du fichier  /  Name of file:

Pycnomètre no   Bottle no 9 10 11

Masse pycnomètre + eau +sol         g Mass bottle + water + soil             g     759.88 764.33 765.05

Température                                    º C Température                                º C 22.1 22.6 22.8

Masse pycnomètre + eau                g Mass bottle + water                       g 659.88 665.43 665.02

No tare Evaporating dish no                     g 21 61 65

Masse de la tare + sol sec               g Mass dish + dry soil                     g 304.99 451.09 501.07

Masse de la tare                               g Mass dish                                      g 168.43 316.45 364.85

Masse du sol sec                             g Mass dry soil)                               g 136.56 134.64 136.22

Masse volumique de l'eau        @ 20º C Solid relative density 0.99776 0.99764 0.99759

Masse volumique de l'eau        @ 20º C Specific grav. Of water         @20ºC 0.99823 0.99823 0.99823

Densité relative  Solid relative density 3.735 3.767 3.764

Densité relative corrigé            @ 20ºC) Specific gravity of soil         @ 20ºC) 3.733 3.765 3.762

Moyenne Average 3.753

Labo. d'environnement minier et d'hydrogéologie D-7 ASTM D-4253



DENSITE RELATIVE DES GRAINS

SPECIFIC GRAVITY OF SOILS

Provenance de l'échantillon: Echantillon no. 4

Site location of sample:

Date:

 

Nom du fichier  /  Name of file:

Pycnomètre no   Bottle no 3 5 8

Masse pycnomètre + eau +sol         g Mass bottle + water + soil             g     779.39 781.49 784.32

Température                                    º C Température                                º C 23.5 23.8 22.9

Masse pycnomètre + eau                g Mass bottle + water                       g 682.59 685.34 686.57

No tare Evaporating dish no                     g C2 C4 C6

Masse de la tare + sol sec               g Mass dish + dry soil                     g 817.30 842.60 852.00

Masse de la tare                               g Mass dish                                      g 683.40 709.80 717.10

Masse du sol sec                             g Mass dry soil)                               g 133.90 132.80 134.90

Masse volumique de l'eau        @ 20º C Solid relative density 0.99742 0.99735 0.99757

Masse volumique de l'eau        @ 20º C Specific grav. Of water         @20ºC 0.99823 0.99823 0.99823

Densité relative  Solid relative density 3.609 3.624 3.631

Densité relative corrigé            @ 20ºC) Specific gravity of soil         @ 20ºC) 3.607 3.621 3.628

Moyenne Average 3.619

Laboratoire chaire Polytechnique  -

UQAT D-8 ASTM D-4253



Date: 2005-09-21

Operator: M. James

3.88

219.9 31.67

451.2 103.19

516.7 2.54

28.3 23.33

319.8

297.7

153.5 1.45

21.88

2.08

74.03 21.25

35.66 0.701

Wt. tare and slurry left (g):

Test No. DS01

Bulk sample of tailings from the Laronde Mine (Pressiac, QC)Sample Description:

Wt. tare and dry soil (g):

Wt. tare and wet soil (g:)

USCS Designation:

Direct Shear Test 

Moisture content, m (%):

Init sample height (mm):

Silt (ML) - nonplastic. Specific gravity, Gs:

Testing Parameters

Vertical datum (mm):

Strain rate (mm/min):

Consol. stress, σvc' (kPa):

Area of shear box (cm2):

Sample Preparation

Wt. tare (g):

Friction angle, φ: Void ratio, ec:

Final vertical reading  (mm):

Consol sample height (mm):Max shear stress (kPa):

Consolidation of Sample

Test Results

Wt. soil in sample (g):

Wt. tare and dry soil (g):

Init vertical reading (mm):
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Date: 2005-09-22

Operator: M. James

3.88

217.9 31.67

467.2 199.56

536.4 2.54

27.8 23.33

338.4

312.3

154.9 2.52

20.81

3.40

153.02 19.93

37.48 0.581Friction angle, φ: Void ratio, ec:

Final vertical reading  (mm):

Consol sample height (mm):Max shear stress (kPa):

Consolidation of Sample

Test Results

Wt. soil in sample (g):

Wt. tare and dry soil (g):

Init vertical reading (mm):

Init sample height (mm):

Silt (ML) - nonplastic. Specific gravity, Gs:

Testing Parameters

Vertical datum (mm):

Strain rate (mm/min):

Consol. stress, σvc' (kPa):

Area of shear box (cm2):

Sample Preparation

Wt. tare (g):

Wt. tare and slurry left (g):

Test No. DS02

Bulk sample of tailings from the Laronde Mine (Pressiac, QC)Sample Description:

Wt. tare and dry soil (g):

Wt. tare and wet soil (g:)

USCS Designation:

Direct Shear Test 

Moisture content, m (%):
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Date: 2005-09-23

Operator: M. James

3.88

220.1 31.67

425.5 299.28

482.2 2.54

27.6 23.33

261.5

252.3

173.2 -2.41

25.74

0.20

204.44 23.13

34.34 0.641

Wt. tare and slurry left (g):

Test No. DS03

Bulk sample of tailings from the Laronde Mine (Pressiac, QC)Sample Description:

Wt. tare and dry soil (g):

Wt. tare and wet soil (g:)

USCS Designation:

Direct Shear Test 

Moisture content, m (%):

Init sample height (mm):

Silt (ML) - nonplastic. Specific gravity, Gs:

Testing Parameters

Vertical datum (mm):

Strain rate (mm/min):

Consol. stress, σvc' (kPa):

Area of shear box (cm2):

Sample Preparation

Wt. tare (g):

Friction angle, φ: Void ratio, ec:

Final vertical  reading (mm):

Consol sample height (mm):Max shear stress (kPa):

Consolidation of Sample

Test Results

Wt. soil in sample (g):

Wt. tare and dry soil (g):

Init vertical reading (mm):
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Date: 2005-09-23

Operator: M. James

3.88

218.0 31.67

476.6 54.97

548.7 2.54

27.9 23.33

349.6

320.7

155.9 -0.13

23.46

1.47

43.37 21.86

38.27 0.723

Wt. tare and slurry left (g):

Test No. DS04

Bulk sample of tailings from the Laronde Mine (Pressiac, QC)Sample Description:

Wt. tare and dry soil (g):

Wt. tare and wet soil (g:)

USCS Designation:

Direct Shear Test 

Moisture content, m (%):

Init sample height (mm):

Silt (ML) - nonplastic. Specific gravity, Gs:

Testing Parameters

Vertical datum (mm):

Strain rate (mm/min):

Consol. stress, σvc' (kPa):

Area of shear box (cm2):

Sample Preparation

Wt. tare (g):

Friction angle, φ: Void ratio, ec:

Final vertical  reading (mm):

Consol sample height (mm):Max shear stress (kPa):

Consolidation of Sample

Test Results

Wt. soil in sample (g):

Wt. tare and dry soil (g):

Init vertical reading (mm):
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Date: 2005-09-23

Operator: M. James

3.88

219.9 31.67

418.8 103.19

473.7 2.54

27.6 23.33

263.6

253.8

165.0 -1.28

24.61

0.73

78.37 22.60

37.22 0.683

Wt. tare and slurry left (g):

Test No. DS05

Bulk sample of tailings from the Laronde Mine (Pressiac, QC)Sample Description:

Wt. tare and dry soil (g):

Wt. tare and wet soil (g:)

USCS Designation:

Direct Shear Test 

Moisture content, m (%):

Init sample height (mm):

Silt (ML) - nonplastic. Specific gravity, Gs:

Testing Parameters

Vertical datum (mm):

Strain rate (mm/min):

Consol. stress, σvc' (kPa):

Area of shear box (cm2):

Sample Preparation

Wt. tare (g):

Friction angle, φ: Void ratio, ec:

Final vertical  reading (mm):

Consol sample height (mm):Max shear stress (kPa):

Consolidation of Sample

Test Results

Wt. soil in sample (g):

Wt. tare and dry soil (g):

Init vertical reading (mm):
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Start date: 12-Sep-05

End date: 16-Sep-05

Operator: M. James

31.67 151.70 39.10

21.00 3.88 0.70

Load Strain  Dry Density

σ'v,c
(kPa)

Initial

hi (mm)

Final

hf (mm)

Initial

ei

Final

ef

Initial

wi

Final

wf
ε (%)

γdry-final

(kN/m3)

Sample Preparation:

Specific gravity, Gs:

Vol. of solids, Vs (cm
3):

Sample Data

Initial void ratio, ei:

Test Results (Consolidation)

Initial height (mm):

Mass of solids, Ms  (g):

CONSOLIDATION TEST SUMMARY

Step

No.
Type

Water ContentSample Height Void Ratio

Sample Description: Bulk sample of tailings from Laronde Mine - Pressiac, Quebec

An oven-dried sample of the tailings was mixed with water to a water conentet of 

approximately 27.5%, poured into the sample mold and consoldiated.

Area (cm2):

(kPa) hi (mm) hf (mm) ei ef wi wf (kN/m3)

1 Load 24.0 21.00 20.85 0.701 0.689 0.1807 0.1775 0.71 22.54

2 Load1 48.0 20.85 20.44 0.689 0.656 0.1775 0.1690 2.67 22.99

3 Load 96.2 20.44 20.25 0.656 0.640 0.1690 0.1650 3.57 23.21

4 Load 219.9 20.25 19.93 0.640 0.614 0.1650 0.1583 5.10 23.58

5 Load 410.1 19.93 19.66 0.614 0.592 0.1583 0.1527 6.38 23.90

6 Load 885.7 19.66 19.28 0.592 0.562 0.1527 0.1448 8.19 24.37

7 Unload 410.1 19.28 19.28 0.562 0.562 0.1448 0.1448 8.19 24.37

8 Unload 219.9 19.28 19.26 0.562 0.560 0.1448 0.1443 8.29 24.40

9 Unload 96.19 19.48 19.30 0.578 0.563 0.1489 0.1452 8.10 24.35

0.08

0.00

D-14

NOTE: The consolidation device was disturbed during the second load increment. This distrubance caused 

excessive conoslidation during the second load increment and effected the time rate of settlement for the 

second and third load increments.

Compression Index, cc:

Recompression Index, cr:



Start date: 12-Sep-05

End date: 16-Sep-05

Operator: M. James

Load Time

σ'v,c
(kPa)

Initial

hi (mm)

Final

hf (mm)

Initial

ei

Final

ef

90%

t90 (sec)

1 Load 24.0 21.00 20.85 0.701 0.689 5760 9.349E-03 5.054E-04 2.725E-03

2 Load 48.0 20.85 20.44 0.689 0.656 Note 1  -  -  -

3 Load 96.2 20.44 20.25 0.656 0.640 Note 1  -  -  -

4 Load 219.9 20.25 19.93 0.640 0.614 6840 8.866E-03 2.096E-04 1.111E-03

Coeff.

Consol.

cv (cm
2/s)

Coeff.

Compress.

av (1/kPa)

Test Results and Analysis (Coefficient of Consolidation and Hydraulic Conductivity)

Hydraulic

Conduct.

K (m/s)

Step

No.
Type

Sample Height Void Ratio

An oven-dried sample of the tailings was mixed with water to a water conentet of 

approximately 27.5%, poured into the sample mold and consoldiated.
Sample Preparation:

CONSOLIDATION TEST SUMMARY

Sample Description: Bulk sample of tailings from Laronde Mine - Pressiac, Quebec

5 Load 410.1 19.93 19.66 0.614 0.592 7290 8.591E-03 1.150E-04 6.003E-04

6 Load 885.7 19.66 19.28 0.592 0.562 2580 8.379E-03 6.471E-05 3.340E-04

Averages: 8.796E-03 2.237E-04 1.193E-03

D-15



Start date: 12-Sep-05

End date: 16-Sep-05

Operator: M. James

31.67 151.70 39.10

21.00 3.88 0.70Initial void ratio, ei:

Sample Description: Bulk sample of tailings from Laronde Mine - Pressiac, Quebec

Sample Preparation:
An oven-dried sample of the tailings was mixed with water to a water conentet of 

approximately 27.5%, poured into the sample mold and consoldiated.

Sample Data

Area (cm2): Mass of solids, Ms  (g): Vol. of solids, Vs (cm
3):

CONSOLIDATION TEST SUMMARY

Initial height (mm): Specific gravity, Gs:

22.5

23.0m
3
)

0.70

D-16
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Cyclic Direct Simple Shear Testing 
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Test �o: TL-01 σ’v,c (kPa): 102.2 

By: M. James/L.Weerasekara ec: 0.622 

Date: Sept. 2005 τcyc/ σ’v,c: 0.102 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma Wijewickreme. 

NLIQ(γ=3.75%) 17.7 

ru(γ=3.75%) 0.91 

NLIQ(ru=1.0) 18.6 
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Test �o: TL-02 σ’v,c (kPa): 98.0 

By: M. James/L.Weerasekara ec: 0.618 

Date: Sept. 2005 τcyc/ σ’v,c: 0.144 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 2.7 

ru(γ=3.75%) 0.74 

NLIQ(ru=1.0) 3.6 
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Test �o: TL-03 σ’v,c (kPa): 99.5 

By: M. James/L.Weerasekara ec: 0.677 

Date: Sept. 2005 τcyc/ σ’v,c: 0.076 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 73.8 

ru(γ=3.75%) 0.97 

NLIQ(ru=1.0) 80.5 
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Test �o: TL-04 σ’v,c (kPa): 96.3 

By: M. James/L.Weerasekara ec: 0.632 

Date: Sept. 2005 τcyc/ σ’v,c: 0.127 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 5.6 

ru(γ=3.75%) 0.93 

NLIQ(ru=1.0) 7.0 
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Test �o: TL-05 σ’v,c (kPa): 200.6 

By: M. James/L.Weerasekara ec: 0.610 

Date: Sept. 2005 τcyc/ σ’v,c: 0.960 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 19.7 

ru(γ=3.75%) 0.893 

NLIQ(ru=1.0) 23.0 
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Test �o: TL-06 σ’v,c (kPa): 198.8 

By: M. James/L.Weerasekara ec: 0.604 

Date: Sept. 2005 τcyc/ σ’v,c: 0.149 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 1.7 

ru(γ=3.75%) 0.70 

NLIQ(ru=1.0) 3.0 
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Test �o: TL-07a σ’v,c (kPa): 201.0 

By: M. James/L.Weerasekara ec: 0.650 

Date: Sept. 2005 τcyc/ σ’v,c: 0.123 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 3.8 

ru(γ=3.75%) 0.73 

NLIQ(ru=1.0) 5.6 
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Test �o: TL-08 σ’v,c (kPa): 200.4 

By: M. James/L.Weerasekara ec: 0.655 

Date: Sept. 2005 τcyc/ σ’v,c: 0.074 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma Wijewickreme. 

NLIQ(γ=3.75%) 84.7 

ru(γ=3.75%) 0.92 

NLIQ(ru=1.0) 90.5 
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Test �o: TL-09 σ’v,c (kPa): 150.3 

By: M. James/L.Weerasekara ec: 0.686 

Date: Sept. 2005 τcyc/ σ’v,c: 0.098 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 16.8 

ru(γ=3.75%) 0.80 

NLIQ(ru=1.0) 19.6 
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Test �o: TL-10 σ’v,c (kPa): 149.7 

By: M. James/L.Weerasekara ec: 0.633 

Date: Sept. 2005 τcyc/ σ’v,c: 0.121 

Testing was conducted at the Civil 

Engineering Laboratory of the University of 

British Columbia under the supervision of Dr. 

Dharma Wijewickreme. 

NLIQ(γ=3.75%) 5.6 

ru(γ=3.75%) 0.93 

NLIQ(ru=1.0) 7.5 

 

 

The data recorded during this test was lost during processing. However, the testing results were 

retained for use in the research. 
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Test �o: TL-11 σ’v,c (kPa): 152.6 

By: M. James/L.Weerasekara ec: 0.677 

Date: Sept. 2005 τcyc/ σ’v,c: 0.148 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 1.7 

ru(γ=3.75%) 0.70 

NLIQ(ru=1.0) 2.6 
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Test �o: TL-12 σ’v,c (kPa): 149.7 

By: M. James/L.Weerasekara ec: 0.680 

Date: Sept. 2005 τcyc/ σ’v,c: 0.075 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 61.7 

ru(γ=3.75%) 0.92 

NLIQ(ru=1.0) 64.6 
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Test �o: TL-13 σ’v,c (kPa): 299.6 

By: M. James/L.Weerasekara ec: 0.639 

Date: Sept. 2005 τcyc/ σ’v,c: 0.101 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 14.7 

ru(γ=3.75%) 0.82 

NLIQ(ru=1.0) 18.6 
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Test �o: TL-14a σ’v,c (kPa): 300.0 

By: M. James/L.Weerasekara ec: 0.619 

Date: Sept. 2005 τcyc/ σ’v,c: 0.127 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma Wijewickreme. 

NLIQ(γ=3.75%) 4.6 

ru(γ=3.75%) 0.86 

NLIQ(ru=1.0) 6.0 
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Test �o: TL-15 σ’v,c (kPa): 300.7 

By: M. James/L.Weerasekara ec: 0.638 

Date: Sept. 2005 τcyc/ σ’v,c: 0.075 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 50.7 

ru(γ=3.75%) 0.88 

NLIQ(ru=1.0) 53.5 
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Test �o: TL-16 σ’v,c (kPa): 300.9 

By: M. James/L.Weerasekara ec: 0.635 

Date: Sept. 2005 τcyc/ σ’v,c: 0.155 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma Wijewickreme. 

NLIQ(γ=3.75%) 1.7 

ru(γ=3.75%) 0.69 

NLIQ(ru=1.0) 2.7 
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Test �o: TL-17 σ’v,c (kPa): 400.6 

By: M. James/L.Weerasekara ec: 0.611 

Date: Sept. 2005 τcyc/ σ’v,c: 0.101 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 22.3 

ru(γ=3.75%) 0.82 

NLIQ(ru=1.0) 25.0 
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Test �o: TL-18 σ’v,c (kPa): 400.4 

By: M. James/L.Weerasekara ec: 0.590 

Date: Sept. 2005 τcyc/ σ’v,c: 0.125 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 7.2 

ru(γ=3.75%) 0.79 

NLIQ(ru=1.0) 8.7 
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Test �o: TL-19 σ’v,c (kPa): 400.5 

By: M. James/L.Weerasekara ec: 0.582 

Date: Sept. 2005 τcyc/ σ’v,c: 0.077 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma Wijewickreme. 

NLIQ(γ=3.75%) 77.7 

ru(γ=3.75%) 0.83 

NLIQ(ru=1.0) 81.6 
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Test �o: TL-20 σ’v,c (kPa): 400.7 

By: M. James/L.Weerasekara ec: 0.618 

Date: Sept. 2005 τcyc/ σ’v,c: 0.139 

Testing was conducted at the Civil Engineering 

Laboratory of the University of British Columbia 

under the supervision of Dr. Dharma 

Wijewickreme. 

NLIQ(γ=3.75%) 3.8 

ru(γ=3.75%) 0.68 

NLIQ(ru=1.0) 4.8 
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CDSS Testing Device. 

 

 

 
Sample preparation 

(slurry deposition) 

 

 
Sample in-place, device set-up. 

 

 

 
Sample prior to testing. 




















