Annex 2.9, 12/120

GEOENGINEERING LTD

Engineering Surveys, Design,
15A Tamarashvili Str., 0177,
Tel.:+995 32 2311 784/88/89;
contact@geoengineering.ge;

Consulting, Project Support
Tbilisi, GEORGIA

Fax: +995 32 2311 787

www.geoengineering.ge

ENGINEERING

One Dimensional Consolidation Properties
(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole 3 Sample 1
Initial Moisture 38.3% Final Moisture Content 27.3%
Content* (trimmings: 43.3 %)
Initial Bulk Density 1.84 Mg/m3 Final Bulk Density 2.23 Mg/m3
Initial Dry Density 1.33 Mg/m3 Final Dry Density 1.75 Mg/m3
Initial Void Ratio 1.0426 Final Void Ratio 0.5519
Initial Degree of 99.93% Final Degree of Saturation | 134.75 %
Saturation

* Calculated from initial and dry weights of whole specimen

Pressure Coefficient of Volume Coefficient of Consolidation
(Loading Stages) Compressibility (m,) (c,)

0.00

6.0 kPa 2.50 m2/MN 0.40 m2/yr
12.0 kPa 1.57 m2/MN 0.42 m2/yr
25.0 kPa 1.46 m2/MN 0.40 m2/yr
50.0 kPa 0.91 m2/MN 0.79 m2/yr
25.0 kPa 0.15m2/MN | e
12.0 kPa 040m2/MN | e
6.0 kPa 0.54m2/MN | e
12.0 kPa 0.33 m2/MN 1.14 m2/yr
25.0 kPa 0.33 m2/MN 1.88 m2/yr
50.0 kPa 0.34 m2/MN 0.88 m2/yr
100.0 kPa 0.36 m2/MN 0.25 m2/yr
200.0 kPa 0.45 m2/MN 1.14 m2/yr
400.0 kPa 0.20 m2/MN 0.38 m2/yr
800.0 kPa 0.12 m2/MN 0.00 m2/yr
1600.0 kPa 0.06 m2/MN 0.00 m2/yr

Method of Time Fitting Used

Log Time

Tested By and Date:

22.07.2012-08.08.2012

Checked By and Date:

T. Gorgidze 24.08.2012

Approved By and Date:

R. Kavelashvili 24.08.2012
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GEOENGINEERING LTD

Engineering Surveys, Design, Consulting, Project Support

15A Tamarashvili Str., 0177, Tbilisi, GEORGIA ENGINEERING
Tel.:+995 32 2311 784/88/89; Fax: +995 32 2311 787 \
contact@geoengineering.ge; www.geoengineering.ge i ]

One Dimensional Consolidation Properties

(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole | 7 Sample | 1

Test Details

Standard BS 1377: Part 5: 1990 : Clause 3 Particle Density 2.65 Mg/m3
Sample Type Undisturbed sample - open drive Lab Temperature | 20.0 deg.C
Sample Depth 14.4 m

Sample Description
Variations from Procedure | None

Specimen Details

Specimen Reference | A Description
Depth within Sample 0.00 mm Orientation
within Sample

Specimen Mass 130.40 g Condition Natural Moisture
Specimen Height 20.00 mm Preparation
Comments

Test Apparatus
Ring Number 13 Ring Diameter 75.00 mm
Ring Height 20.00 mm Ring Weight 110.70 g
Lever Ratio 9.00:1

Voids Ratio Vs Applied Pressure

217 __<\
1.97

2 177
8 N
8
2 187
>

1.37

i
147 \
0.97 »
1 10 100 1000 10000
Pressure kPa
| Height of Solid Particles | 6.00 mm | Swelling Pressure [ 0.0 kPa |
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GEOENGINEERING LTD
Engineering Surveys, Design,
15A Tamarashvili Str., 0177,
Tel.:+995 32 2311 784/88/89;
contact@geoengineering.ge;

Consulting, Project Support
Tbilisi, GEORGIA

Fax: +995 32 2311 787

www.geoengineering.ge

ENGINEERING

One Dimensional Consolidation Properties
(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole 7 Sample 1
Initial Moisture 85.6 % Final Moisture Content 110.2 %
Content* (trimmings: 73.1 %)
Initial Bulk Density 1.48 Mg/m3 Final Bulk Density 2.83 Mg/m3
Initial Dry Density 0.80 Mg/m3 Final Dry Density 1.35 Mg/m3
Initial Void Ratio 2.3321 Final Void Ratio 0.9701
Initial Degree of 97.23% Final Degree of Saturation | 300.93 %
Saturation

* Calculated from initial and dry weights of whole specimen

Pressure Coefficient of Volume Coefficient of Consolidation
(Loading Stages) Compressibility (m,) (c,)

0.00

6.0 kPa 1.18 m2/MN 123.92 m2/yr
12.0 kPa 0.62 m2/MN 5.60 m2/yr
25.0 kPa 1.11 m2/MN 0.97 m2/yr
50.0 kPa 0.95 m2/MN 2.87 m2/yr
100.0 kPa 0.18 m2/MN 112.03 m2/yr
200.0 kPa 1.00 m2/MN 0.68 m2/yr
400.0 kPa 0.47 m2/MN 0.34 m2/yr
800.0 kPa 0.30 m2/MN 0.34 m2/yr
1600.0 kPa 0.16 m2/MN 1.01 m2/yr

Method of Time Fitting Used

Log Time

Tested By and Date:

29.07.2012-15.08.2012

Checked By and Date:

T. Gorgidze 24.08.2012

Approved By and Date:

R. Kavelashvili 24.08.2012
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GEOENGINEERING LTD

Engineering Surveys, Design, Consulting, Project Support

15A Tamarashvili Str., 0177, Tbilisi, GEORGIA ENGINEERING
Tel.:+995 32 2311 784/88/89; Fax: +995 32 2311 787 \
contact@geoengineering.ge; www.geoengineering.ge i ]

One Dimensional Consolidation Properties

(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole | 12 Sample | 1

Test Details

Standard BS 1377: Part 5: 1990 : Clause 3 Particle Density 2.72 Mg/m3
Sample Type Undisturbed sample - open drive Lab Temperature | 20.0 deg.C
Sample Depth 15.70m

Sample Description
Variations from Procedure | None

Specimen Details

Specimen Reference | A Description
Depth within Sample 0.00 mm Orientation
within Sample

Specimen Mass 161.75 g Condition Natural Moisture
Specimen Height 20.00 mm Preparation
Comments

Test Apparatus
Ring Number 15 Ring Diameter 75.00 mm
Ring Height 20.00 mm Ring Weight 109.72 g
Lever Ratio 9.00:1

Voids Ratio Vs Applied Pressure

1.04 L,
. —~
e
0.99 ol
\\
0.94 \,\
2 0.89
kA N
K A
® 0.84
S N
0.79 \\
N
0.74 X
0.69 \
0.64 -
1 10 100 1000 10000
Pressure kPa
| Height of Solid Particles | 9.71 mm | Swelling Pressure [ 0.0 kPa |

Page 1 of 2
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GEOENGINEERING LTD

Engineering Surveys,
15A Tamarashvili Str., 0177,
Tel.:+995 32 2311 784/88/89;

contact@geoengineering.ge;

Design, Consulting, Project Support
Tbilisi, GEORGIA
Fax: +995 32 2311 787

www.geoengineering.ge

ENGINEERING

One Dimensional Consolidation Properties
(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole 9 Sample 1
Initial Moisture 38.6 % Final Moisture Content 26.2 %
Content* (trimmings: 28.4 %)
Initial Bulk Density 1.83 Mg/m3 Final Bulk Density 2.09 Mg/m3
Initial Dry Density 1.32 Mg/m3 Final Dry Density 1.66 Mg/m3
Initial Void Ratio 1.0598 Final Void Ratio 0.6397
Initial Degree of 99.14% Final Degree of Saturation | 111.52 %
Saturation

* Calculated from initial and dry weights of whole specimen

Pressure Coefficient of Volume Coefficient of Consolidation
(Loading Stages) Compressibility (m,) (c,)

0.00

6.0 kPa 0.42 m2/MN 1.66 m2/yr
12.0 kPa 1.11 m2/MN 1.00 m2/yr
25.0 kPa 0.95 m2/MN 2.25 m2/yr
50.0 kPa 0.72 m2/MN 3.90 m2/yr
25.0 kPa 0.12m2/MN | e
12.0 kPa 026m2/MN | e

6.0 kPa 0.68§m2/MN | mmmemeee
12.0 kPa 0.31 m2/MN 3.92 m2/yr
25.0 kPa 0.27 m2/MN 4.05 m2/yr
50.0 kPa 0.26 m2/MN 11.53 m2/yr
100.0 kPa 0.43 m2/MN 3.29 m2/yr
200.0 kPa 0.30 m2/MN 4.22 m2/yr
400.0 kPa 0.18 m2/MN 1.17 m2/yr
800.0 kPa 0.10 m2/MN 0.00 m2/yr
1600.0 kPa 0.07 m2/MN 0.00 m2/yr

Method of Time Fitting Used

Log Time

Tested By and Date:

11.08.2012-27.08.2012

Checked By and Date:

T. Gorgidze 24.08.2012

Approved By and Date:

R. Kavelashvili 24.08.2012
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Annex 2.9, 17/120

GEOENGINEERING LTD

Engineering Surveys, Design, Consulting, Project Support

15A Tamarashvili Str., 0177, Tbilisi, GEORGIA ENGINEERING
Tel.:+995 32 2311 784/88/89; Fax: +995 32 2311 787 \
contact@geoengineering.ge; www.geoengineering.ge i ]

One Dimensional Consolidation Properties

(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole | 16 Sample | 1

Test Details

Standard BS 1377: Part 5: 1990 : Clause 3 Particle Density 2.72 Mg/m3
Sample Type Undisturbed sample - open drive Lab Temperature | 20.0 deg.C
Sample Depth 20.20m

Sample Description
Variations from Procedure | None

Specimen Details

Specimen Reference | A Description
Depth within Sample 0.00 mm Orientation
within Sample

Specimen Mass 161.01g Condition Natural Moisture
Specimen Height 20.00 mm Preparation
Comments

Test Apparatus
Ring Number 12 Ring Diameter 75.00 mm
Ring Height 20.00 mm Ring Weight 110.67 g
Lever Ratio 9.00:1

Voids Ratio Vs Applied Pressure

1.048 = 1

0.998

0.948 S

“4\
0.898

N
0.848 N

0.798 N

Voids Ratio

0.748 X

0.698 \

0.648 4
1 10 100 1000 10000

Pressure kPa

| Height of Solid Particles | 9.60 mm | Swelling Pressure [ 0.0 kPa |
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Annex 2.9, 18/120

GEOENGINEERING LTD

Engineering Surveys, Design,
15A Tamarashvili Str., 0177,
Tel.:+995 32 2311 784/88/89;
contact@geoengineering.ge;

Consulting, Project Support
Tbilisi, GEORGIA

Fax: +995 32 2311 787

www.geoengineering.ge

ENGINEERING

One Dimensional Consolidation Properties
(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole 7 Sample 1
Initial Moisture 39.6 % Final Moisture Content 28.1 %
Content* (trimmings: 43.7 %)
Initial Bulk Density 1.82 Mg/m3 Final Bulk Density 2.11 Mg/m3
Initial Dry Density 1.31 Mg/m3 Final Dry Density 1.65 Mg/m3
Initial Void Ratio 1.0839 Final Void Ratio 0.6480
Initial Degree of 99.40% Final Degree of Saturation | 117.85%
Saturation

* Calculated from initial and dry weights of whole specimen

Pressure Coefficient of Volume Coefficient of Consolidation
(Loading Stages) Compressibility (m,) (c,)

0.00

6.0 kPa 1.64 m2/MN 1.84 m2/yr
12.0 kPa 0.83 m2/MN 2.36 m2/yr
25.0 kPa 1.46 m2/MN 1.72 m2/yr
50.0 kPa 0.63 m2/MN 1.99 m2/yr
100.0 kPa 0.47 m2/MN 2.62 m2/yr
200.0 kPa 0.30 m2/MN 4.28 m2/yr
400.0 kPa 0.17 m2/MN 3.85 m2/yr
800.0 kPa 0.11 m2/MN 6.91 m2/yr
1600.0 kPa 0.07 m2/MN 8.36 m2/yr

Method of Time Fitting Used

Log Time

Tested By and Date:

29.07.2012-15.08.2012

Checked By and Date:

T. Gorgidze 24.08.2012

Approved By and Date:

R. Kavelashvili 24.08.2012
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GEOENGINEERING LTD

Engineering Surveys, Design, Consulting, Project Support

15A Tamarashvili Str., 0177, Tbilisi, GEORGIA ENGINEERING
Tel.:+995 32 2311 784/88/89; Fax: +995 32 2311 787 \
contact@geoengineering.ge; www.geoengineering.ge i ]

One Dimensional Consolidation Properties

(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole | 17 Sample | 1

Test Details

Standard BS 1377: Part 5: 1990 : Clause 3 Particle Density 2.65 Mg/m3
Sample Type Undisturbed sample - open drive Lab Temperature | 20.0 deg.C
Sample Depth 7.30m

Sample Description
Variations from Procedure | None

Specimen Details

Specimen Reference | A Description
Depth within Sample 0.00 mm Orientation
within Sample
Specimen Mass 137.17 g Condition Natural Moisture
Specimen Height 20.00 mm Preparation
Comments
Test Apparatus
Ring Number 11 Ring Diameter 75.00 mm
Ring Height 20.00 mm Ring Weight 110.70 g
Lever Ratio 9.00: 1
Voids Ratio Vs Applied Pressure
1.894 \\
el
1.694
e
=0\\
o 1.494
14
S 1.204
(=]
> \
1.094 \;\
\\
0.894
N
0.694 \
1 10 100 1000 10000
Pressure kPa
| Height of Solid Particles | 6.69 mm | Swelling Pressure [ 0.0 kPa |

Page 1 of 2




Annex 2.9, 20/120

GEOENGINEERING LTD

Engineering Surveys, Design, Consulting, Project Support
15A Tamarashvili Str., 0177, Tbilisi, GEORGIA ENGINEERING
Tel.:+995 32 2311 784/88/89; Fax: +995 32 2311 787
contact@geoengineering.ge; www.geoengineering.ge

One Dimensional Consolidation Properties
(Oedometer)

Client transproject Lab Ref

Project samtredia Job 1

Borehole 11 Sample 1
Initial Moisture 75.0 % Final Moisture Content 30.9 %
Content* (trimmings: 67.9 %)
Initial Bulk Density 1.55 Mg/m3 Final Bulk Density 2.05 Mg/m3
Initial Dry Density 0.89 Mg/m3 Final Dry Density 1.56 Mg/m3
Initial Void Ratio 1.9877 Final Void Ratio 0.6941
Initial Degree of 100.03% Final Degree of Saturation | 118.08 %
Saturation

* Calculated from initial and dry weights of whole specimen

Pressure Coefficient of Volume Coefficient of Consolidation
(Loading Stages) Compressibility (m,) (c,)

0.00

6.0 kPa 4.36 m2/MN 0.95 m2/yr
12.0 kPa 3.46 m2/MN 0.64 m2/yr
25.0 kPa 2.49 m2/MN 1.15 m2/yr
50.0 kPa 0.73 m2/MN 13.80 m2/yr
0.0 kPa -0.09 m2/MN 5.49 m2/yr
50.0 kPa 0.49 m2/MN 0.72 m2/yr
25.0 kPa 021m2/MN | e
12.0 kPa 0.69m2/MN | e
6.0 kPa 140 m2/MN | e
12.0 kPa 0.62 m2/MN 7.08 m2/yr
25.0 kPa 0.68 m2/MN 2.28 m2/yr
50.0 kPa 0.65 m2/MN 1.96 m2/yr
100.0 kPa 1.12 m2/MN 0.51 m2/yr
200.0 kPa 0.80 m2/MN 0.60 m2/yr
400.0 kPa 0.43 m2/MN 0.16 m2/yr
800.0 kPa 0.23 m2/MN 0.00 m2/yr
1600.0 kPa 0.13 m2/MN 0.00 m2/yr
Method of Time Fitting Used Log Time

Tested By and Date: 11.08.2012-27.08.2012

Checked By and Date: T. Gorgidze 24.08.2012

Approved By and Date: | R. Kavelashvili 24.08.2012
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Consolidation Test — Specimen Details

Annex 2.9, 21/120

LOCATION: Drilling and Laboratory Works for
Engineering-geological investigation
Job ref.GC1222
f of Samtredia-Lanchkhuti-Grigoleti
Samtredia, Georgia Project Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept, m 8.5-8.8
Date 30.08.2012
TEST METHOD: BS1377 : Part5:1990 : 3.5, 3.6 Saturated State
Cell no. Particle density
Ring no. asumed 2.73 Mg/m’
DIMENSIONS Initial specimen Overall change Final specimen Specimen preparation
method
Diameter D mm 87.50 87.50
Area Amm? 6013.20 6013.20
Height Hmm H, 25.00 3.916 21.084
Volume Vem? 150.33 23.55 126.78
Initial specimen Final specimen
WEIGHINGS
(a) (b) (c)
Wet soil + ring + tray g 465.10 444.00
Dry soil + ring + tray g >< 391.66
Ring + tray g 191.18 191.18
Wet soil gl my 273.92 m, 273.92 252.82
Dry soil g my 200.48 200.48
Water g 73.44 52.33
Moisture content (measured) % 36.63 26.10
Moisture content (from
. . (f % W, 36.60
trimmings)
Density Mg/m?> 1.82 1.82 1.99
Dry density Mg/m?> 1.33 1.33 1.58
Voids ratio e, 1.047 1.047 0.726
Degree of saturation %| So 95.47 95.51 98.10
Height of soils Hsmm 12.22 12.21 12.21
(a) Using moisture content from trimmings
(b) Using data from (a) and (c)
(c) Data from specimen after test
Sheet 1 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 22/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 :Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 |Area 6013.20 mm?
Ring no. 5 1kg on hanger gives pressure of 16.67  kPa
LOADING/UNLOADING/RELOADING
Increment no. 1 2 3
Date started #VALUE! #VALUE! #VALUE!
Load kg 0.36 0.72 1.50
Pressure kPa 6.0 12.0 25.0
Mean daily temperature
20 LOADING LOADING LOADING
Elapsed time © S © S © S
.| £ Gauge | 8 % 3 £ Gauge | § ?} 3 £ Gauge | § ?} 3
\ " o | tmin t K reading | g ’g. E 3 reading | g E. E 3 reading | g E. E
&} 3 S e} 3 S &} 3 S
0 0 0 0 22 | 10:15 5.000 0.000 10:15 | 5.0800 0.0800 | 10:15 5.1780 0.1780
_ _ 10 | 0.167 |22 | 10:15 | 5.0050 0.0050 | 10:15 5.0960 0.0960 | 10:15 5.2090 0.2090
_ _ 20 | 0.333 | 22 | 10:15 | 5.0080 0.0080 | 10:15 5.0970 0.0970 | 10:15 5.2110 0.2110
_ _ 30 | 0500 |22 |10:15 | 5.0100 0.0100 | 10:15 5.0970 0.0970 | 10:15 5.2160 0.2160
_ _ 40 | 0.667 | 22 | 10:15 | 5.0120 0.0120 | 10:15 5.0980 0.0980 | 10:15 5.2180 0.2180
_ _ 50 (0833 |22 |10:15 | 5.0130 0.0130 | 10:15 5.0990 0.0990 | 10:15 5.2200 0.2200
_ 0:01 | _ 1 22 | 10:16 | 5.0150 0.0150 | 10:16 | 5.1000 0.1000 | 10:16 | 5.2220 0.2220
_ 0:02 | _ 2 22 | 10:17 | 5.0170 0.0170 | 10:17 | 5.1090 0.1090 | 10:17 | 5.2330 0.2330
_ 0:04 | _ 4 22 | 10:19 | 5.0260 0.0260 | 10:19 | 5.1180 0.1180 | 10:19 | 5.2510 0.2510
_ 0:08 | _ 8 22 | 10:23 | 5.0360 0.0360 | 10:23 5.1240 0.1240 | 10:23 5.2760 0.2760
_ 0:15 | _ 15 22 | 10:30 | 5.0440 0.0440 | 10:30 | 5.1320 0.1320 | 10:30 | 5.3140 0.3140
_ 0:30 | _ 30 22 | 10:45 | 5.0540 0.0540 | 10:45 5.1390 0.1390 | 10:45 5.3490 0.3490
1:00 _ _ 60 21 | 11:15 5.0640 0.0640 11:15 5.1480 0.1480 11:15 5.3770 0.3770
2:00 _ _ 120 | 21 | 12:15 | 5.0700 0.0700 | 12:15 | 5.1570 0.1570 | 12:15 5.4030 0.4030
4:00 _ _ 240 | 21 | 14:15 | 5.0760 0.0760 | 14:15 | 5.1650 0.1650 | 14:15 5.4160 0.4160
8:00 _ _ 480 | 20 | 18:15 | 5.0790 0.0790 | 18:15 | 5.1750 0.1750 | 18:15 5.4200 0.4200
24:00 | _ _ 1440 | 21 | 10:15 | 5.0800 0.0800 | 10:15 5.1780 0.1780 | 10:15 5.4240 0.4240
36:00 | _ _ 2160 22:15 22:15 22:15
48:00 | _ _ 2880 10:15 10:15 10:15
Cumulative correction 'y 0.004 0.008 0.015
Net cumulative compression 0.076 0.170 0.409
(AH-y)
Sheet 2 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 23/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 4 5 6
Date started #VALUE! #VALUE! #VALUE!
Load kg 3.000 6.000 12.000
Pressure kPa 50.0 100.0 200.0
Mean daily temperature
2°c LOADING LOADING LOADING
Elapsed time o S o S o S
’ 0 ~§, Gauge § % E ~§ Gauge % % E ~§ Gauge % % E
h m s | tmin t ] reading \E s & 3 reading E s & 3 reading E s &
S S5%| S S55| S 35F
o o o
0 0 0 0 22 10:15| 5.4240 0.4240 10:15| 5.7230 0.7230 10:15| 6.0020 1.0020
_ _ 10 |0.167 | 22 10:15| 5.4850 0.4850 10:15| 5.8120 0.8120 10:15| 5.9720 0.9720
_ _ 20 (0333 | 22 10:15| 5.4920 0.4920 10:15| 5.8210 0.8210 10:15| 5.9710 0.9710
_ _ 30 |0.500 | 22 10:15| 5.5000 0.5000 10:15| 5.8290 0.8290 10:15| 5.9710 0.9710
_ _ 40 |0.667 | 22 10:15| 5.5060 0.5060 10:15| 5.8330 0.8330 10:15| 5.9710 0.9710
_ _ 50 (0833 | 22 10:15| 5.5140 0.5140 10:15| 5.8360 0.8360 10:15| 5.9710 0.9710
_ 0:01 | _ 1 22 10:16| 5.5160 0.5160 10:16| 5.8410 0.8410 10:16| 5.9710 0.9710
_ 0:02 | _ 2 22 10:17| 5.5400 0.5400 10:17| 5.8610 0.8610 10:17| 5.9710 0.9710
_ 0:04 | _ 4 22 10:19| 5.5700 0.5700 10:19| 5.8840 0.8840 10:19| 5.9700 0.9700
_ 0:08 | _ 8 22 10:23| 5.6100 0.6100 10:23| 5.9010 0.9010 10:23| 5.9690 0.9690
_ 0:15 | _ 15 22 10:30| 5.6450 0.6450 10:30| 5.9220 0.9220 10:30| 5.9690 0.9690
_ 0:30 | _ 30 22 10:45| 5.6860 0.6860 10:45| 5.9380 0.9380 10:45| 5.9690 0.9690
1:00 _ _ 60 21 11:15| 5.7060 0.7060 11:15| 5.9580 0.9580 11:15| 5.9690 0.9690
2:00 _ _ 120 | 21 12:15| 5.7150 0.7150 12:15| 5.9790 0.9790 12:15| 5.9690 0.9690
4:00 _ _ 240 | 21 14:15| 5.7210 0.7210 14:15| 5.9940 0.9940 14:15| 5.9690 0.9690
8:00 _ _ 480 | 20 18:15| 5.7220 0.7220 18:15| 6.0010 1.0010 18:15| 5.9690 0.9690
24:00 | _ _ 1440 | 21 10:15| 5.7230 0.7230 10:15| 6.0020 1.0020 10:15| 5.9690 0.9690
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.030 0.047 0.075
Net cumulative compression 0.693 0.955 0.927
(AH-y)
Sheet 3 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 24/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 :Part7:1990 : 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  Kla
LOADING/UNLOADING/RELOADING
Increment no. 7 8 9
Date started #VALUE! #VALUE! #VALUE!
Load kg 6.000 3.000 1.500
Pressure kPa 100.0 50.0 25.0
Mean daily temperature
2°¢ UNLOADING UNLOADING UNLOADING
Elapsed time o S S v §
é 0 ~§, Gauge *§ % E ~§ Gauge ‘E % E § Gauge ‘E % E
. t ~ . ERES ~ . ERES ~ . ERES
h m s | tmin é reading £ g. g 8 reading S g. g 8 reading S g. g
(SIS O (SIS O S 8
0 0 0 0 22 | 10:15 | 5.9690 0.9690 | 10:15 | 5.9434 0.9434 | 10:15 5.9084 0.9084
_ _ 10 |0.167 | 22 | 10:15 | 5.9650 0.9650 | 10:15 | 5.9390 0.9390 | 10:15 5.9040 0.9040
_ _ 20 |0.333 | 22 | 10:15 | 5.9640 0.9640 | 10:15 | 5.9390 0.9390 | 10:15 5.9040 0.9040
_ _ 30 |0.500 | 22 |10:15 | 5.9630 0.9630 | 10:15 | 5.9390 0.9390 | 10:15 5.9040 0.9040
_ _ 40 |0.667 | 22 | 10:15 | 5.9610 0.9610 | 10:15 | 5.9390 0.9390 | 10:15 5.9040 0.9040
_ _ 50 |0.833 | 22 |10:15 | 5.9600 0.9600 | 10:15 | 5.9380 0.9380 | 10:15 5.9040 0.9040
_ 0:01 | _ 1 22 | 10:16 | 5.9590 0.9590 | 10:16 | 5.9370 0.9370 | 10:16 | 5.9040 0.9040
_ 0:02 | _ 2 22 | 10:17 | 5.9570 0.9570 | 10:17 | 5.9330 0.9330 | 10:17 | 5.9030 0.9030
_ 0:04 | _ 4 22 | 10:19 | 5.9554 0.9554 | 10:19 5.9290 0.9290 | 10:19 | 5.9010 0.9010
_ 0:08 | _ 8 22 | 10:23 | 5.9530 0.9530 | 10:23 5.9250 0.9250 | 10:23 5.8990 0.8990
_ 0:15 | _ 15 22 | 10:30 | 5.9510 0.9510 | 10:30 | 5.9210 0.9210 | 10:30 | 5.8975 0.8975
_ 0:30 | _ 30 22 | 10:45 | 5.9490 0.9490 | 10:45 | 5.9170 0.9170 | 10:45 5.8960 0.8960
1:00 _ _ 60 21 | 11:15 | 5.9470 0.9470 | 11:15 | 5.9130 0.9130 | 11:15 5.8940 0.8940
2:00 _ _ 120 | 21 |12:15 | 5.9460 0.9460 | 12:15 5.9110 0.9110 | 12:15 5.8920 0.8920
4:00 _ _ 240 | 21 | 14:15 | 5.9450 0.9450 | 14:15 5.9100 0.9100 | 14:15 5.8910 0.8910
8:00 _ _ 480 | 20 | 18:15 | 5.9436 0.9436 | 18:15 5.9090 0.9090 | 18:15 5.8910 0.8910
24:00 | _ _ 1440 | 21 | 10:15 | 5.9434 0.9434 | 10:15 5.9084 0.9084 | 10:15 5.8910 0.8910
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.047 0.030 0.015
Net cumulative compression 0.896 0.878 0.876
(AH-y)
Sheet 4 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 25/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 10 11 12
Date started #VALUE! #VALUE! #VALUE!
Load kg 0.001 0.004 0.008
Pressure kPa 6.0 25.0 50.0
Mean daily temperature
2°c UNLOADING RELOADING RELOADING
Elapsed time v S o S o S
0 ~§ Gauge g % 5 :§: Gauge § ?} 5 § Gauge § ?} 5
h m s t min t § reading g ’g. g § reading E E. g § reading E E. g
(&} 3 S [w] 3 S [s] 3 S
0 0 0 0 22 | 10:15 | 5.8910 0.8910 | 10:15 | 5.8780 0.8780 | 10:15 5.9420 0.9420
_ _ 10 | 0.167 | 22 | 10:15 | 5.8910 0.8910 | 10:15 | 5.9280 0.9280 | 10:15 5.9500 0.9500
_ _ 20 |0.333 | 22 |10:15 | 5.8910 0.8910 | 10:15 | 5.9280 0.9280 | 10:15 5.9500 0.9500
_ _ 30 |0.500 | 22 |10:15 | 5.8910 0.8910 | 10:15 | 5.9290 0.9290 | 10:15 5.9500 0.9500
_ _ 40 |0.667 | 22 | 10:15 | 5.8910 0.8910 | 10:15 | 5.9300 0.9300 | 10:15 5.9500 0.9500
_ _ 50 (0833 | 22 |10:15 | 5.8910 0.8910 | 10:15 | 5.9304 0.9304 | 10:15 5.9500 0.9500
_ 0:01 | _ 1 22 | 10:16 | 5.8910 0.8910 | 10:16 | 5.9310 0.9310 | 10:16 | 5.9500 0.9500
_ 0:02 | _ 2 22 | 10:17 | 5.8900 0.8900 | 10:17 | 5.9324 0.9324 | 10:17 | 5.9510 0.9510
_ 0:04 | _ 4 22 | 10:19 | 5.8890 0.8890 | 10:19 | 5.9340 0.9340 | 10:19 | 5.9520 0.9520
_ 0:08 | _ 8 22 | 10:23 | 5.8870 0.8870 | 10:23 5.9355 0.9355 | 10:23 5.9530 0.9530
_ 0:15 | _ 15 22 | 10:30 | 5.8860 0.8860 | 10:30 | 5.9364 0.9364 | 10:30 | 5.9540 0.9540
_ 0:30 | _ 30 22 | 10:45 | 5.8840 0.8840 | 10:45 | 5.9374 0.9374 | 10:45 5.9550 0.9550
1:00 _ _ 60 21 | 11:15 | 5.8810 0.8810 | 11:15 | 5.9390 0.9390 | 11:15 5.9550 0.9550
2:00 _ _ 120 | 21 | 12:15 | 5.8790 0.8790 | 12:15 5.9403 0.9403 | 12:15 5.9550 0.9550
4:00 _ _ 240 | 21 | 14:15 | 5.8780 0.8780 | 14:15 5.9414 0.9414 | 14:15 5.9550 0.9550
8:00 _ _ 480 | 20 | 18:15 | 5.8780 0.8780 | 18:15 5.9417 0.9417 | 18:15 5.9550 0.9550
24:00 | _ _ 1440 | 21 | 10:15 | 5.8780 0.8780 | 10:15 5.9420 0.9420 | 10:15 5.9550 0.9550
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.004 0.015 0.030
Net cumulative compression 0.874 0.927 0.925
(AH-y)
Sheet 5 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 26/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  kla
LOADING/UNLOADING/RELOADING
Increment no. 13 14 15
Date started #VALUE! #VALUE! #VALUE!
Load kg 6.000 12.000 24.000
Pressure kPa 100.0 200.0 400.0
Mean daily temperature
2°c RELOADING RELOADING LOADING
Elapsed time o S v S v S
0 :§: Gauge g ?} e ~§ Gauge g % e ~§ Gauge g .g% e
A . s |emin t 3 reading | g E. E E reading | g ’g. E E reading | g ,g- E
[w] 3 S (e} 3 S (e} 3 S
0 0 0 0 22 | 10:15 | 5.9550 0.9550 | 10:15 6.0140 1.0140 | 10:15 7.0170 2.0170
_ _ 10 |0.167 | 22 | 10:15 | 5.9820 0.9820 | 10:15 6.2550 1.2550 | 10:15 7.1590 2.1590
_ _ 20 |0.333 | 22 |10:15 | 5.9850 0.9850 | 10:15 6.2800 1.2800 | 10:15 7.1790 2.1790
_ _ 30 |0.500 | 22 |10:15 | 5.9850 0.9850 | 10:15 6.2940 1.2940 | 10:15 7.2160 2.2160
_ _ 40 |0.667 | 22 | 10:15 | 5.9850 0.9850 | 10:15 6.3040 1.3040 | 10:15 7.2340 2.2340
_ _ 50 |0.833 | 22 | 10:15 | 5.9850 0.9850 | 10:15 6.3170 1.3170 | 10:15 7.2480 2.2480
_ 0:01 | _ 1 22 | 10:16 | 5.9850 0.9850 | 10:16 | 6.3300 1.3300 | 10:16 7.3140 2.3140
_ 0:02 | _ 2 22 | 10:17 | 5.9880 0.9880 | 10:17 | 6.3900 1.3900 | 10:17 7.4240 2.4240
_ 0:04 | _ 4 22 | 10:19 | 5.9950 0.9950 | 10:19 6.5450 1.5450 | 10:19 7.4980 2.4980
_ 0:08 | _ 8 22 | 10:23 | 5.9980 0.9980 | 10:23 6.6610 1.6610 | 10:23 7.5870 2.5870
_ 0:15 | _ 15 22 | 10:30 | 6.0000 1.0000 | 10:30 6.7360 1.7360 | 10:30 7.6990 2.6990
_ 0:30 | _ 30 22 | 10:45 | 6.0040 1.0040 | 10:45 6.8440 1.8440 | 10:45 7.8130 2.8130
1:00 _ _ 60 21 | 11:15 6.0070 1.0070 | 11:15 6.9040 1.9040 | 11:15 7.8920 2.8920
2:00 _ _ 120 | 21 | 12:15 6.0090 1.0090 | 12:15 6.9630 1.9630 | 12:15 7.9430 2.9430
4:00 _ _ 240 | 21 | 14:15 6.0110 1.0110 | 14:15 6.9900 1.9900 | 14:15 7.9660 2.9660
8:00 _ _ 480 20 | 18:15 6.0134 1.0134 18:15 7.0150 2.0150 18:15 7.9750 2.9750
24:00 | _ _ 1440 | 21 | 10:15 6.0140 1.0140 | 10:15 7.0170 2.0170 | 10:15 7.9780 2.9780
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.047 0.075 0.121
Net cumulative compression 0.967 1.942 2.857
(AH-y)
Sheet 6 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 27/120

Consolidation Test — Settlement Readings

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 16 17 18
Date started #VALUE!
Load kg 47.999
Pressure kPa 800.0
Mean daily temperature
2°c LOADING
Elapsed time o S o S o S
’ 0 ~§, Gauge ‘E % E § Gauge ‘E % E § Gauge ‘E % E
i t 3 din 3 s € 3 readin 3 s € 3 readin 3 s E
h m s t min é reading §§E 8 g §§E 8 g §§E
o o o
0 0 0 0 22 | 10:15 7.9780 2.9780
_ _ 10 |0.167 | 22 | 10:15 | 8.1700 3.1700
_ _ 20 |0.333 | 22 |10:15 | 8.2000 3.2000
_ _ 30 |0.500 | 22 |10:15 | 82100 3.2100
_ _ 40 |0.667 | 22 | 10:15 | 8.2280 3.2280
_ _ 50 |0.833 | 22 |10:15 | 8.2400 3.2400
_ 0:01 | _ 1 22 | 10:16 | 8.2550 3.2550
_ 0:02 | _ 2 22 | 10:17 | 8.3260 3.3260
_ 0:04 | _ 4 22 | 10:19 | 8.4300 3.4300
_ 0:08 | _ 8 22 | 10:23 8.5680 3.5680
_ 0:15 | _ 15 22 | 10:30 | 8.6800 3.6800
_ 0:30 | _ 30 22 | 10:45 | 8.8060 3.8060
1:00 _ _ 60 21 | 11:15 | 8.8930 3.8930
2:00 _ _ 120 | 21 |12:15 | 8.9860 3.9860
4:00 _ _ 240 | 21 | 14:15 | 9.0550 4.0550
8:00 _ _ 480 | 20 | 18:15 | 9.0700 4.0700
24:00 | _ _ 1440 | 21 | 10:15 | 9.0780 4.0780
36:00 _ _ | 2160 22:15
48:00 | _ _ | 2880 10:15
Cumulative correction 'y 0.162
Net cumulative compression
(AH-y) 3.916
Sheet 7 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Calculations

Annex 2.9, 28/120

LOCATION: Drilling and Laboratory Works for
Engineering-geological investigation of
Job ref.GC1222
ob ref Samtredia-Lanchkhuti-Grigoleti Project
Samtredia, Georgia Motor Road
SOIL DESCRIPTION: Borehole/ Pit no. 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Specimen diameter 87.50 mm Height H,,  25.0 mm
Cell no. 5 Height of solids Hs 12.22 mm
Ring no. 5 Initial voids ratio e ; 1.047
VOIDS RATIO COMPRESSIBILITY COEFFICIENT OF CONSOLIDATION
N x Incremental c,=
g z ] E 3H 1000
E a é S § = Voids o 3 m=—e tso ﬁ-%(H«Jer) o _
S| Ss |85 8% | ratio | ® § Ho® 0.026H2 | 0.111H?
£ g% 388|583 $E| %S¢ ;
S N S L IS o g 50 to
) a O s Q o I 5 2
S £ 2% H-H | ©© | B
<) o I e=—— S )
© © H. < S m?/MN min mm m? Jyear m? fyear
0 0 0.000 25.00 1.047 0.00 0 _ _ _ _
1 6.0 0.076 24.92 1.040 0.08 6.0 _ _ _ _
2 12.0 0.170 24.83 1.033 0.09 6.0 0.63 18.85 24.88 0.85
3 25.0 0.409 24.59 1.013 0.24 13.0 0.74 15.23 24.71 1.04
4 50.0 0.693 24.31 0.990 0.28 25.0 0.46 3.23 24.45 4.82
5 100.0 0.955 24.05 0.968 0.26 50.0 0.22 6.18 24.18 2.46
6 200.0 0.927 24.07 0.971 -0.03 100.0 -0.01 0.73 24.06 20.61
7 100.0 0.896 24.10 0.973 -0.03 | -100.0 0.01 2.97 24.09 5.08
8 50.0 0.878 24.12 0.975 -0.02 -50.0 0.01 6.48 24.11 2.33
9 25.0 0.876 24.12 0.975 0.00 -25.0 0.00 15.49 24.12 0.98
10 6.0 0.874 24.13 0.975 0.00 -19.0 0.00 24.07 24.13 0.63
11 25.0 0.927 24.07 0.971 0.05 19.0 0.12 2.67 24.10 5.66
12 50.0 0.925 24.08 0.971 0.00 25.0 0.00 1.88 24.07 8.04
13 100.0 0.967 24.03 0.967 0.04 50.0 0.03 5.46 24.05 2.76
14 200.0 1.942 23.06 0.888 0.98 100.0 0.41 6.85 23.55 2.10
15 400.0 2.857 22.14 0.813 0.91 200.0 0.20 5.15 22.60 2.58
16 800.0 3.916 21.08 0.726 1.06 400.0 0.12 9.78 21.61 1.24
Sheet 8 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Log Pressure/Voids Ratio Curve

Annex 2.9, 29/120

Drilling and Laboratory Works for
LOCATION: Job Engineering-geological
investigation of Samtredia-
refGC1222 |, IhZh '.gG " If. i l/v/
Samtredia, Georgia anchkhuti-Grigoleti Project Motor
Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
SPECIMEN INITIALLY Laboratory coefficients of
Pressure stage
Diameter 87.50 mm Density 1.82 Mg/m 3 kPa Compressibility, Consolidation,
2 2
Height 25.00 mm Moisture content 36.6 % my m*/MN €y m*/year
Voids ratio 1.047 Dry density 1.33 Mg/m ? 0.0 - -
Saturation 95.47 % Particle density 2.73 Mg/m”’ '
Depth below surface m p - -
Swelling pressure 0.00 kPa
- 0.63 0.85
Compression Index, C. 0.27 12
Recompression Index, C, 0.227
— 0.74 1.04
Preconsolidation Pressure, P . kPa 25
Remarks:
0.46 4.82
50
0.22 2.46
100
-0.01 20.61
200
0.01 5.08
100
0.01 2.33
50
0.00 0.98
25
0.00 0.63
6
1.400
M 0.12 5.66
) 1.300 ~
.g 25
8 1.200 I 0.00 8.04
3 N
S 1.100 S 50
1.000 < "\..? 0.03 2.76
N 100
0.900 S
N 0.41 2.10
0.800 - ‘,\ 200
A,
0.700 . . 0.20 2.58
0.600 . 400
0.1 1 10 100 1000 0.12 1.24
Applied pressure, kPa
ppliea p 800
Sheet 9 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 30/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 :Part 7:1990: 8 Pressure, kPa 6

Time (minutes) logaritmic scale

0.1 1.0 10.0 100.0 1000.0 10000.0
0.0

g

10.0

20.0 A \

30.0 AN

40.0 HHH ]
\
N\
N

50.0 \\

Compression gauge reading, 103 mm

60.0
\\
\\
70.0 N
\\
—— L NN
800 F—F——— - —— e e e S s o
90.0
Sheet 9 Increment no. 1 Operator Checked Approved

Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 31/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 12
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
85.0 T
I
I 1 | 1 o
(. - |
TN |
\ |
105.0 \ |
AN |
1S I
g \'\ |
o N |
R 1250 N
S
£ \I(
ks
S ey N e
S Y
s \
3
S 145.0
5 N
©v
N
Q
§
S
165.0 _ \\
I R R 1 (s (A 1 N A p ___\_l‘_blgt_‘ﬁ
e
185.0
Sheet 10 Increment no. 2 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 32/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990 : 8 Pressure, kPa 25
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
200.0 T
- I
e \
\Ik..\ |
.1 \ |
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\ I
250.0 f
I
S |
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T 3000 i
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[S)
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Q \
s
g 3500 o
]
\
A
400.0 \\
\
- = — L ____—_"'____—__—-_—_—=..-_A.:.:\__‘.~-__
N —[FT—
Sheet 11 Increment no. 3 Operator Checked Approved

Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9,

33/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 50
Time (minutes) logaritmic scale
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280.0 T
I
I
330.0 :
I
I
380.0 I
I
£ I
g 4300 !
2 I
<)
= |
e T T o rranrr T
;g 480.0 < [
g > Rt |
m N Nore I
> N
g 5300 AN a
> ~ \
o N '\ |
o N
S ~ \
£ 5800 SN
- N N O N R N N N I O U
S N
630.0 N
\\
N N
680.0 3
K
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Sheet 12 Increment no. 4 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 34/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8 Pressure, kPa 100
Time (minutes) logaritmic scale
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Sheet 13 Increment no. 5 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 35/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 200
Time (minutes) logaritmic scale
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Sheet 14 Incrementno. 6 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9,

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8 Pressure, kPa 100
Time (minutes) logaritmic scale
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Sheet 15 Incrementno. 7 Operator Checked Approved
Sheets 24 UNLOADING N. Jvaridze T. Gorgidze L. Gorgidze
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Annex 2.9, 37/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 :Part 7:1990: 8 Pressure, kPa 50
Time (minutes) logaritmic scale
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Annex 2.9, 38/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 25
Time (minutes) logaritmic scale
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Sheet 17 Increment no. 9 Operator Checked Approved
Sheets 24 UNLOADING N. Jvaridze T. Gorgidze L. Gorgidze




Annex 2.9, 39/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 6
Time (minutes) logaritmic scale
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Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 40/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 25
Time (minutes) logaritmic scale
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Annex 2.9, 41/120

Consolidation Curve — Logarithm of Time Fitting Method

LOCATION: Drilling m.'yd La.boratory Works
for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 50
Time (minutes) logaritmic scale
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Annex 2.9, 42/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref.GC1222 investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 100
Time (minutes) logaritmic scale
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Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9,

43/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 200
Time (minutes) logaritmic scale
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Sheet 22 Increment no. 14 Operator Checked Approved
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Annex 2.9, 44/120

Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 400
Time (minutes) logaritmic scale
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Sheet 23 Increment no. 15 Operator Checked Approved
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Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9,

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 3
Sample no.
Gray, soft, intermediately plastic CLAY Dept 8.5-8.8
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 800
Time (minutes) logaritmic scale
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Consolidation Test — Specimen Details

Annex 2.9,

46/120

LOCATION: Drilling and Laboratory Works for
Job ref. Engineering—geological inf/est.igatio‘n
Samtredia, Georgia of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept, m 1.2-1.5
Date 30.08.2012
TEST METHOD: BS1377 : Part5:1990 : 3.5, 3.6 Saturated State
Cell no. 5 Particle density
Ring no. 5 asumed 2.72 Mg/m’
DIMENSIONS Initial specimen Overall change Final specimen “;f:;:g’;n preparation
Diameter Dmm 87.50 87.50
Area Amm? 6013.20 6013.20
Height Hmm H, 25.00 2.575 22.425
Volume Vem? 150.33 15.48 134.85
WEIGHINGS Initial specimen Final specimen
(a) (b) (c)
Wet soil + ring + tray g 463.43 458.12
Dry soil + ring + tray g >< 398.68
Ring + tray g 193.57 193.57
Wet soil gl my 269.86 my 269.86 264.55
Dry soil g my 205.11 205.11
Water g 64.75 59.44
Moisture content (measured) % 31.57 28.98
Moisture content (from
Density Mg/m 3 1.80 1.80 1.96
Dry density Mg/m?> 1.37 1.36 1.52
Voids ratio eo 0.993 0.994 0.788
Degree of saturation %| So 86.33 86.43 100.00
Height of soils Hsmm 12.55 12.54 12.54
(a) Using moisture content from trimmings
(b) Using data from (a) and (c)
(c) Data from specimen after test
Sheet 1 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 47/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 :Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 |Area 6013.20 mm?
Ring no. 5 1kg on hanger gives pressure of 16.67  kPa
LOADING/UNLOADING/RELOADING
Increment no. 1 2 3
Date started #VALUE! #VALUE! #VALUE!
Load kg 0.36 0.72 1.50
Pressure kPa 6.0 12.0 25.0
Mean daily temperature
20 LOADING LOADING LOADING
Elapsed time © v § © v § © v §
0 £ Gauge | 8 % 3 £ Gauge 3 ?} 3 £ Gauge 3 ?} 3
\ " o | tmin t E reading | g ’g. E 3 reading | g E. E 3 reading | g E. E
v} 3 S &) 3 S (&} 3 S
0 0 0 0 22 | 10:15 5.000 0.000 10:15 | 5.0140 0.0140 | 10:15 | 5.1026 0.1026
_ _ 10 | 0.167 | 22 | 10:15 | 5.0040 0.0040 | 10:15 | 5.0230 0.0230 | 10:15 | 5.1045 0.1045
_ _ 20 | 0.333 | 22 | 10:15 | 5.0054 0.0053 | 10:15 | 5.0230 0.0230 | 10:15 | 5.1130 0.1130
_ _ 30 | 0500 |22 |10:15 | 5.0064 0.0064 | 10:15 | 5.0280 0.0280 | 10:15 | 5.1210 0.1210
_ _ 40 | 0.667 | 22 | 10:15 | 5.0066 0.0066 | 10:15 | 5.0320 0.0320 | 10:15 | 5.1280 0.1280
_ _ 50 |0.833 |22 |10:15 | 5.0066 0.0066 | 10:15 | 5.0390 0.0390 | 10:15 | 5.1320 0.1320
_ 0:01 | _ 1 22 | 10:16 | 5.0067 0.0067 | 10:16 | 5.0420 0.0420 | 10:16 | 5.1370 0.1370
_ 0:02 | _ 2 22 | 10:17 | 5.0068 0.0068 | 10:17 | 5.0490 0.0490 | 10:17 | 5.1500 0.1500
_ 0:04 | _ 4 22 | 10:19 | 5.0074 0.0074 | 10:19 | 5.0550 0.0550 | 10:19 | 5.1570 0.1570
_ 0:08 | _ 8 22 | 10:23 | 5.0085 0.0085 | 10:23 | 5.0635 0.0635 | 10:23 | 5.1640 0.1640
_ 0:15 | _ 15 22 | 10:30 | 5.0090 0.0090 | 10:30 | 5.0700 0.0700 | 10:30 | 5.1710 0.1710
_ 0:30 | _ 30 22 | 10:45 | 5.0100 0.0100 | 10:45 | 5.0775 0.0775 | 10:45 | 5.1780 0.1780
1:00 _ _ 60 21 | 11:15 | 5.0116 0.0116 | 11:15 | 5.0840 0.0840 | 11:15 | 5.1855 0.1855
2:00 _ _ 120 |21 | 12:15 | 5.0125 0.0125 | 12:15 | 5.0950 0.0950 | 12:15 | 5.1935 0.1935
4:00 _ _ 240 | 21 | 14:15 | 5.0135 0.0135 | 14:15 | 5.1000 0.1000 | 14:15 | 5.1995 0.1995
8:00 _ _ 480 | 20 | 18:15 | 5.0139 0.0139 | 18:15 | 5.1015 0.1015 | 18:15 | 5.2037 0.2037
24:00 | _ _ 1440 |21 | 10:15 | 5.0140 0.0140 | 10:15 | 5.1026 0.1026 | 10:15 | 5.2065 0.2065
36:00 | _ _ 2160 22:15 22:15 22:15
48:00 | _ _ 2880 10:15 10:15 10:15
Cumulative correction 'y 0.004 0.008 0.015
(I\Lel-tl-;z)lmulatlve compression 0.010 0.095 0.192
Sheet 2 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 48/120

LOCATION: Drilling and Laboratory Works
for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 4 5 6
Date started #VALUE! #VALUE! #VALUE!
Load kg 3.000 6.000 3.000
Pressure kPa 50.0 100.0 50.0
Mean daily temperature
2°c LOADING LOADING UNLOADING
Elapsed time o S o S o S
’ 0 ~§, Gauge § % E :§: Gauge ‘E % E :§: Gauge ‘E % E
i t IS din 3 s € 3 readin 3 s E 3 readin 3 s €
h m s | tmin é reading §§E s 9 §§E 8 g §§E
o o o
0 0 0 0 22 10:15| 5.2065 0.2065 10:15| 5.5070 0.5070 10:15| 5.8890 0.8890
_ _ 10 |0.167 | 22 10:15| 5.3550 0.3550 10:15| 5.6850 0.6850 10:15| 5.8810 0.8810
_ _ 20 (0333 | 22 10:15| 5.3705 0.3705 10:15| 5.7035 0.7035 10:15| 5.8810 0.8810
_ _ 30 |0.500 | 22 10:15| 5.3785 0.3785 10:15| 5.7160 0.7160 10:15| 5.8800 0.8800
_ _ 40 |0.667 | 22 10:15| 5.3885 0.3885 10:15| 5.7400 0.7400 10:15| 5.8795 0.8795
_ _ 50 (0833 | 22 10:15| 5.3980 0.3980 10:15| 5.7500 0.7500 10:15| 5.8792 0.8792
_ 0:01 | _ 1 22 10:16| 5.4050 0.4050 10:16| 5.7550 0.7550 10:16| 5.8790 0.8790
_ 0:02 | _ 2 22 10:17| 5.4240 0.4240 10:17| 5.7850 0.7850 10:17| 5.8770 0.8770
_ 0:04 | _ 4 22 10:19| 5.4360 0.4360 10:19| 5.7985 0.7985 10:19| 5.8760 0.8760
_ 0:08 | _ 8 22 10:23| 5.4430 0.4430 10:23| 5.8070 0.8070 10:23| 5.8750 0.8749
_ 0:15 | _ 15 22 10:30| 5.4535 0.4535 10:30| 5.8220 0.8220 10:30| 5.8743 0.8743
_ 0:30 | _ 30 22 10:45| 5.4650 0.4650 10:45| 5.8355 0.8355 10:45| 5.8737 0.8737
1:00 _ _ 60 21 11:15| 5.4720 0.4720 11:15| 5.8440 0.8440 11:15| 5.8731 0.8731
2:00 _ _ 120 | 21 12:15| 5.4835 0.4835 12:15| 5.8570 0.8570 12:15| 5.8726 0.8726
4:00 _ _ 240 | 21 14:15| 5.4930 0.4930 14:15| 5.8690 0.8690 14:15| 5.8722 0.8722
8:00 _ _ 480 | 20 18:15| 5.5027 0.5027 18:15| 5.8780 0.8780 18:15| 5.8718 0.8718
24:00 | _ _ 1440 | 21 10:15| 5.5070 0.5070 10:15| 5.8890 0.8890 10:15| 5.8716 0.8716
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.030 0.047 0.030
Net cumulative compression 0.477 0.842 0.842
(AH-y)
Sheet 3 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 49/120

LOCATION: Drilling and Laboratory Works
for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 7 8 9
Date started #VALUE! #VALUE! #VALUE!
Load kg 1.500 0.720 0.360
Pressure kPa 25.0 12.0 6.0
Mean daily temperature
2°c UNLOADING UNLOADING UNLOADING
Elapsed time v S o S o S
0 ~§ Gauge g % 5 ~§ Gauge § qt% 5 § Gauge § ?} 5
A . s |emin t E reading | g ’g. g 3 reading | g E. g 3 reading | g E- g
(&} 3 S [s] 3 S [w] 3 S
0 0 0 0 22 | 10:15 | 5.8700 0.8700 | 10:15 | 5.8270 0.8270 | 10:15 5.7690 0.7690
_ _ 10 |0.167 | 22 | 10:15 | 5.8480 0.8480 | 10:15 | 5.8050 0.8050 | 10:15 5.7550 0.7550
_ _ 20 (0333 | 22 | 10:15 | 5.8450 0.8450 | 10:15 | 5.8040 0.8040 | 10:15 5.7550 0.7550
_ _ 30 |0.500 | 22 | 10:15 | 5.8450 0.8450 | 10:15 | 5.8040 0.8040 | 10:15 5.7550 0.7550
_ _ 40 |0.667 | 22 | 10:15 | 5.8430 0.8430 | 10:15 | 5.8010 0.8010 | 10:15 5.7550 0.7550
_ _ 50 |0.833 | 22 |10:15 | 5.8420 0.8420 | 10:15 | 5.7950 0.7950 | 10:15 5.7550 0.7550
_ 0:01 | _ 1 22 | 10:16 | 5.8420 0.8420 | 10:16 | 5.7920 0.7920 | 10:16 | 5.7550 0.7550
_ 0:02 | _ 2 22 | 10:17 | 5.8400 0.8400 | 10:17 | 5.7875 0.7875 | 10:17 | 5.7550 0.7550
_ 0:04 | _ 4 22 | 10:19 | 5.8380 0.8380 | 10:19 | 5.7860 0.7860 | 10:19 | 5.7520 0.7520
_ 0:08 | _ 8 22 | 10:23 | 5.8360 0.8360 | 10:23 5.7840 0.7840 | 10:23 5.7500 0.7500
_ 0:15 | _ 15 22 | 10:30 | 5.8340 0.8340 | 10:30 | 5.7810 0.7810 | 10:30 | 5.7480 0.7480
_ 0:30 | _ 30 22 | 10:45 | 5.8320 0.8320 | 10:45 | 5.7780 0.7780 | 10:45 5.7460 0.7460
1:00 _ _ 60 21 | 11:15 | 5.8300 0.8300 | 11:15 | 5.7760 0.7760 | 11:15 5.7440 0.7440
2:00 _ _ 120 21 | 12:15 5.8280 0.8280 12:15 5.7735 0.7735 12:15 5.7410 0.7410
4:00 _ _ 240 | 21 | 14:15 | 5.8270 0.8270 | 14:15 5.7720 0.7720 | 14:15 5.7390 0.7390
8:00 _ _ 480 | 20 | 18:15 | 5.8270 0.8270 | 18:15 5.7695 0.7695 | 18:15 5.7370 0.7370
24:00 | _ _ 1440 | 21 | 10:15 | 5.8270 0.8270 | 10:15 5.7690 0.7690 | 10:15 5.7365 0.7365
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.015 0.008 0.004
Net cumulative compression 0.812 0.761 0.732
(AH-y)
Sheet 4 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 50/120

LOCATION: Drilling a{w’ La‘boratory Works
for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 | Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  klla
LOADING/UNLOADING/RELOADING
Increment no. 10 11 12
Date started #VALUE! #VALUE! #VALUE!
Load kg 0.002 0.004 0.008
Pressure kPa 12.0 25.0 50.0
Mean daily temperature
2°c RELOADING RELOADING RELOADING
Elapsed time v S o S o S
+0 ~§ Gauge g % 5 :§: Gauge § % 5 § Gauge § ?} 5
h m s | tmin § reading § ’g. g S reading § E. g S reading § E. g
G 8 © G 8 © G 8
0 0 0 0 22 | 10:15 | 5.7365 0.7365 | 10:15 | 5.7470 0.7470 | 10:15 5.7582 0.7582
_ _ 10 |0.167 | 22 | 10:15 | 5.7380 0.7380 | 10:15 | 5.7500 0.7500 | 10:15 5.7780 0.7780
_ _ 20 |0.333 | 22 |10:15 | 5.7380 0.7380 | 10:15 | 5.7500 0.7500 | 10:15 5.7820 0.7820
_ _ 30 |0.500 | 22 |10:15 | 5.7380 0.7380 | 10:15 | 5.7500 0.7500 | 10:15 5.7850 0.7850
_ _ 40 |0.667 | 22 | 10:15 | 5.7380 0.7380 | 10:15 | 5.7500 0.7500 | 10:15 5.7890 0.7890
_ _ 50 (0833 | 22 |10:15 | 5.7380 0.7380 | 10:15 | 5.7500 0.7500 | 10:15 5.7930 0.7930
_ 0:01 | _ 1 22 | 10:16 | 5.7380 0.7380 | 10:16 | 5.7500 0.7500 | 10:16 | 5.7960 0.7960
_ 0:02 | _ 2 22 | 10:17 | 5.7390 0.7390 | 10:17 | 5.7500 0.7500 | 10:17 | 5.8000 0.8000
_ 0:04 | _ 4 22 | 10:19 | 5.7400 0.7400 | 10:19 | 5.7510 0.7510 | 10:19 | 5.8020 0.8020
_ 0:08 | _ 8 22 | 10:23 | 5.7410 0.7410 | 10:23 5.7520 0.7520 | 10:23 5.8050 0.8050
_ 0:15 | _ 15 22 | 10:30 | 5.7420 0.7420 | 10:30 | 5.7530 0.7530 | 10:30 | 5.8060 0.8060
_ 0:30 | _ 30 22 | 10:45 | 5.7430 0.7430 | 10:45 | 5.7540 0.7540 | 10:45 5.8072 0.8072
1:00 _ _ 60 21 | 11:15 | 5.7440 0.7440 | 11:15 | 5.7550 0.7550 | 11:15 5.8090 0.8090
2:00 _ _ 120 | 21 | 12:15 | 5.7450 0.7450 | 12:15 5.7560 0.7560 | 12:15 5.8100 0.8100
4:00 _ _ 240 | 21 | 14:15 | 5.7460 0.7460 | 14:15 5.7570 0.7570 | 14:15 5.8120 0.8120
8:00 _ _ 480 | 20 | 18:15 | 5.7467 0.7467 | 18:15 5.7580 0.7580 | 18:15 5.8140 0.8140
24:00 | _ _ 1440 | 21 | 10:15 | 5.7470 0.7470 | 10:15 5.7582 0.7582 | 10:15 5.8143 0.8143
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.008 0.015 0.030
Net cumulative compression 0.739 0.743 0.784
(AH-y)
Sheet 5 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Settlement Readings

Annex 2.9, 51/120

LOCATION: Drilling GI:?d La‘boratory Works
for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  kla
LOADING/UNLOADING/RELOADING
Increment no. 13 14 15
Date started #VALUE! #VALUE! #VALUE!
Load kg 6.000 12.000 24.000
Pressure kPa 100.0 200.0 400.0
Mean daily temperature
2°c RELOADING RELOADING LOADING
Elapsed time o S v S v S
0 ~§ Gauge § ?} 5 ~§ Gauge g % 5 ~§ Gauge g .g% 5
A . s |emin t 3 reading | g E. E K reading | g ’g. E K reading | g ,g- E
[w] 3 S (e} 3 S (e} 3 S
0 0 0 0 22 | 10:15 | 5.8143 0.8143 10:15 5.9220 0.9220 | 10:15 6.3600 1.3600
_ _ 10 |0.167 | 22 | 10:15 | 5.8810 0.8810 | 10:15 6.1200 1.1200 | 10:15 6.7100 1.7100
_ _ 20 |0.333 | 22 |10:15 | 5.8840 0.8840 | 10:15 6.1360 1.1360 | 10:15 6.7320 1.7320
_ _ 30 |0.500 | 22 |10:15 | 5.8920 0.8920 | 10:15 6.1460 1.1460 | 10:15 6.7500 1.7500
_ _ 40 |0.667 | 22 | 10:15 | 5.8940 0.8940 | 10:15 6.1800 1.1800 | 10:15 6.7740 1.7740
_ _ 50 |0.833 | 22 | 10:15 | 5.8950 0.8950 | 10:15 6.1940 1.1940 | 10:15 6.7890 1.7890
_ 0:01 | _ 1 22 | 10:16 | 5.8950 0.8950 | 10:16 | 6.2000 1.2000 | 10:16 6.7940 1.7940
_ 0:02 | _ 2 22 | 10:17 | 5.8990 0.8990 | 10:17 | 6.2250 1.2250 | 10:17 | 6.8260 1.8260
_ 0:04 | _ 4 22 | 10:19 | 5.9014 0.9014 | 10:19 6.2500 1.2500 | 10:19 6.8470 1.8470
_ 0:08 | _ 8 22 | 10:23 | 5.9040 0.9040 | 10:23 6.2690 1.2690 | 10:23 6.8700 1.8700
_ 0:15 | _ 15 22 | 10:30 | 5.9070 0.9070 | 10:30 6.2790 1.2790 | 10:30 6.8850 1.8850
_ 0:30 | _ 30 22 | 10:45 | 5.9110 0.9110 | 10:45 6.3020 1.3020 | 10:45 6.9130 1.9130
1:00 _ _ 60 21 | 11:15 | 5.9140 0.9140 | 11:15 6.3150 1.3150 | 11:15 6.9340 1.9340
2:00 _ _ 120 | 21 | 12:15 | 5.9165 0.9165 | 12:15 6.3310 1.3310 | 12:15 6.9440 1.9440
4:00 _ _ 240 | 21 |14:15 | 5.9190 0.9190 | 14:15 6.3430 1.3430 | 14:15 6.9580 1.9580
8:00 _ _ 480 | 20 | 18:15 | 5.9210 0.9210 | 18:15 6.3590 1.3590 | 18:15 6.9680 1.9680
24:00 | _ _ 1440 | 21 | 10:15 | 5.9220 0.9220 | 10:15 6.3600 1.3600 | 10:15 6.9720 1.9720
36:00 _ _ | 2160 22:15 22:15 22:15
48:00 | _ _ | 2880 10:15 10:15 10:15
Cumulative correction 'y 0.047 0.075 0.121
Net cumulative compression 0.875 1.285 1.851
(AH-y)
Sheet 6 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze
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Consolidation Test — Settlement Readings

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 :Part7:1990 : 8
Machine no. 5 Spec. diam. 87.50 Height 25.00 mm
Cell no. 5 Lever ratio 1:10 Area 6013.20 mm 2
Ring no. 5 1kg on hanger gives pressure of 16.67  Kla
LOADING/UNLOADING/RELOADING
Increment no. 16 17 18
Date started #VALUE!
Load kg 47.999
Pressure kPa 800.0
Mean daily temperature
2°¢ LOADING
Elapsed time o S v S v S
é 0 ~§, Gauge § .g E § Gauge ‘E ?} E § Gauge ‘E ?} E
ot 3 din 35E 3 readin 3 5E 3 readin 3 5E
h m s t min é reading §§E 8 g §§E 8 g §§E
o Q Q
0 0 0 0 22 | 10:15 6.9720 1.9720
_ _ 10 |0.167 | 22 | 10:15 7.4300 2.4300
_ _ 20 |0.333 | 22 | 10:15 7.4460 2.4460
_ _ 30 |0.500 | 22 | 10:15 7.4610 2.4610
_ _ 40 |0.667 | 22 | 10:15 7.4770 2.4770
_ _ 50 |0.833 | 22 |10:15 7.4920 2.4920
_ 0:01 | _ 1 22 | 10:16 | 7.5090 2.5090
_ 0:02 | _ 2 22 | 10:17 | 7.5610 2.5610
_ 0:04 | _ 4 22 | 10:19 7.5970 2.5970
_ 0:08 | _ 8 22 | 10:23 7.6160 2.6160
_ 0:15 | _ 15 22 | 10:30 7.6480 2.6480
_ 0:30 | _ 30 22 | 10:45 7.6750 2.6750
1:00 _ _ 60 21 | 11:15 7.6900 2.6900
2:00 _ _ 120 | 21 | 12:15 7.7130 2.7130
4:00 | _ _ | 240 | 21 |14:15 | 7.7250 2.7250
8:00 _ _ 480 | 20 | 18:15 7.7360 2.7360
24:00 _ _ 1440 | 21 | 10:15 7.7370 2.7370
36:00 _ _ | 2160 22:15
48:00 | _ _ | 2880 10:15
Cumulative correction 'y 0.162
Net cumulative compression
(AH-y) 2.575
Sheet 7 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Calculations

Annex 2.9, 53/120

LOCATION: Df:llmg and Laboratory Wo.rks ].‘or
Engineering-geological investigation of
Job ref. Samtredia-Lanchkhuti-Grigoleti Proj
Samtredia, Georgia amtredia-Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole/ Pit no. 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 :Part7:1990: 8
Machine no. 5 Specimen diameter 87.50 mm Height H,,  25.0 mm
Cell no. 5 Height of solids Hs 12.55 mm
Ring no. 5 Initial voids ratio e ; 0.993
VOIDS RATIO COMPRESSIBILITY COEFFICIENT OF CONSOLIDATION
= S Incremental c,=
g o 3 s E 8H 1000
.S, a E ﬂ § — Voids o g, m=—e tSD ﬁ-%(H|+H2) o o
S| S |85 | 82| raio | 5 H & 0.026H2? |0.111H?2
£ 2= |g2g| 83 SEl S¢& t
g o S = SEl o= 50 to
e < G s S < 2T S 2
S £ 2% H-H. [ & | 2%
I Q T e= ‘S 13
© © H: < 3 m?/MN min mm m? /year m? /year
0 0 0.000 25.00 0.993 0.00 0 _ _ _ _
1 6.0 0.010 24.99 | 0992 | 0.01 6.0 _ 3 3 N
2 12.0 0.095 24.91 0.985 0.08 6.0 0.56 4.76 24.95 3.40
3 25.0 0.192 24.81 0.977 0.10 13.0 0.30 1.05 24.86 15.31
4 50.0 0.477 24.52 0.955 0.29 25.0 0.46 0.94 24.67 16.89
5 100.0 0.842 24.16 0.925 0.36 50.0 0.30 0.45 24.34 34.51
6 50.0 0.842 24.16 0.925 0.00 -50.0 0.00 1.01 24.16 14.99
7 25.0 0.812 24.19 0.928 -0.03 -25.0 0.05 2.03 24.17 7.47
8 12.0 0.761 24.24 0.932 -0.05 -13.0 0.16 0.52 24.21 29.36
9 6.0 0.732 24.27 0.934 -0.03 -6.0 0.20 31.91 24.25 0.48
10 12.0 0.739 24.26 0.934 0.01 6.0 0.04 19.62 24.26 0.78
11 25.0 0.743 24.26 0.933 0.00 13.0 0.01 31.16 24.26 0.49
12 50.0 0.784 24.22 0.930 0.04 25.0 0.07 0.01 24.24 1197.51
13 100.0 0.875 24.13 0.923 0.09 50.0 0.07 0.71 24.17 21.41
14 200.0 1.285 23.72 0.890 0.41 100.0 0.17 0.75 23.92 19.94
15 400.0 1.851 23.15 0.845 0.57 200.0 0.12 1.06 23.43 13.52
16 800.0 2.575 22.43 0.787 0.72 400.0 0.08 1.90 22.79 7.10
Sheet 8 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Test — Log Pressure/Voids Ratio Curve

Annex 2.9, 54/120

Drilling and Laboratory Works for

LOCATION: Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project Motor
Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8
SPECIMEN INITIALLY Laboratory coefficients of
~ Pressure stage
Diameter 87.50 mm Density 1.80 Mg/m kPa Compressibility, Consolidation,
2 2
Height 25.00 mm Moisture content 315 % my m*/MN €y m*/year
Voids ratio 0.993 Dry density 1.37 Mg/m”’ 00 - -
Saturation 86.33 % Particle density 2.72 Mg/m 3 '
Depth below surface m p - -
Swelling pressure 0.00 kPa
_ 0.56 3.40
Compression Index, C . 0.15 1
Recompression Index, C, 0.491
— 0.30 15.31
Preconsolidation Pressure, P . kPa 25
Remarks:
0.46 16.89
50
0.30 34.51
100
0.00 14.99
50
0.05 7.47
25
0.16 29.36
12
0.20 0.48
6
0.04 0.78
12
1.400
0.01 0.49
° 1.300
g 1.200 2
8 =l 0.07 1197.51
4 1.100 o
2 1.000 S = 20
0.900 2 - < = 0.07 21.41
N Ty
0.800 = R 100
0.700 N 0.17 19.94
0.600 200
0.500 i 0.12 13.52
A
0.400 - 400
0.1 1 10 100 1000 0.08 7.10
Applied pressure, kPa
ppliea p 800
Sheet 9 Operator Checked Approved
Sheets 24 N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 55/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7:1990: 8 Pressure, kPa 6
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
0.0 T
I
I
|
2.0 |
— — | ______________'___ — [t [ — — et — o [ | s —
I
40 e '
N I
S A\ \ |
° I
: AN
S 6.0 \V I
g e |
AS
g N |
[S)] f— — - T T T TN —_— — e [ —— e o e o || et —
3 k‘\\\
> Q
S
3 10.0 3
g N
£
S N
Q
12.0 N
\\.\
14.0 =
16.0
18.0
Sheet 9 Increment no. 1 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 56/120

Drilling and Laboratory Works for
LOCATION: Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project Motor
Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 12
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
10.0 T
ISR Tt A A S O )
I
I
I
N\ !
30.0 |
x I
\ I
1S I
N
= Na |
§ N
5 500 N
S N
hs]
g N
L T T T TN T T T T T T T T T TN
L N
S N
3 N
S
s 700 N\
2 N
N \
S
g N
S \\‘
\
N
90.0
N
N\
N
I —_) ]t | — - — L L 1 == SRR,
110.0
Sheet 10 Increment no. 2 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze
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Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8 Pressure, kPa 25
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
70.0 :
I
I O 1 1 A A o A
I
90.0 :
|
> |
110.0
£ A\ '
1S ~ \ I
b ~ \ I
o ~N
= N N ]
ga 130.0 N N
k] > N
S N
£ A | 1y N 1t A U A I
<y N
3 1500
[S)
s RN
a N
v Sy
s N
£ 170.0 N
S
Q \
\\
N
N
190.0 \
e R NS
_F—_—_— 1+ —— =t || —— | — T
S ——
210.0
230.0
Sheet 11 Increment no. 3 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 58/120

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990 : 8 Pressure, kPa 50
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
300.0
350.0
IS
g
o
<)
~
>
£
ks
g 4000
)
>
S
5]
S
<
2
a
5
IS
S  450.0
500.0
Sheet 12 Increment no. 4 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9, 59/120

Drilling and Laboratory Works
LoCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 100
Time (minutes) logaritmic scale
0.1 1.0 10.0 100.0 1000.0 10000.0
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Sheet 13 Incrementno. 5 Operator Checked Approved
Sheets 24 LOADING N. Jvaridze T. Gorgidze L. Gorgidze




Consolidation Curve — Logarithm of Time Fitting Method

Annex 2.9,

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7:1990: 8 Pressure, kPa 50
Time (minutes) logaritmic scale
884.0
882.0
g
g 880.0 g N
"-’ ~
S A"
S \
£ N
3 8780 >
o N
O 0 A A
S ~
o N
S \
S 8760
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. — S — — = L I iy el e [ SN A A | —.
870.0
0.1 1.0 10.0 100.0 1000.0 10000.0
Sheet 14 Incrementno. 6 Operator Checked Approved
Sheets 24 UNLOADING N. Jvaridze T. Gorgidze L. Gorgidze
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Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part7:1990: 8 Pressure, kPa 25

Time (minutes) logaritmic scale
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Sheet 15 Incrementno. 7 Operator Checked Approved
Sheets 24 UNLOADING N. Jvaridze T. Gorgidze L. Gorgidze
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Consolidation Curve — Logarithm of Time Fitting Method

Drilling and Laboratory Works
LOCATION: for Engineering-geological
Job ref. investigation of Samtredia-
Samtredia, Georgia Lanchkhuti-Grigoleti Project
Motor Road
SOIL DESCRIPTION: Borehole 4
Sample no.
Slightly moist, brown, stiff, intermediately plastic CLAY Dept 1.2-1.5
Date 30.08.2012
TEST METHOD: BS 1377 : Part 7 :1990: 8 Pressure, kPa 12
Time (minutes) logaritmic scale
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Sheet 16 Increment no. 8 Operator Checked Approved
Sheets 24 UNLOADING N. Jvaridze T. Gorgidze L. Gorgidze




