Geological Investigation
for
the Broadlands Hydropower Project

Appendix

CHAPTER 3

LABORATORY TESTS



Quantity of Laboratory Test for the Broadlands Hydropower Project

No. |ltems ASTM No. _|Unit Quantity
Phasel

1 Concrete Aggregates (from test pits sample)

1.1 |Sieveanalysis of aggregates AsTMC136 | samples 2
1.2 | Specific gravity and water absorption (fine) AsTMC128 | samples 2
1.3 | Specific gravity and water absorption (coarse) AsTMC127 | samples 2
1.4 |Clay lumps and friable particles in aggregate AsTMC142 | samples 2
1.5 |Soundnesstests by sodium sulfate AstMCc88 | samples 2
1.6 |Abrasion test of coarse aggregate by Los Angeles machine| Asmv cs35 | samples 2
1.7 |Chemical (Alkali) reactivity test ASTMC289 | samples 2
2 Rock (from drilling-core sample)

2.1 |Water absorption and bulk specific gravity AsTMC127 | samples 6
2.2 |Unconfined compression and Poisson's ratio ASTMD2938 | samples 6
2.3 |Ultra-sonic wave velocity ASTMD2845 | samples 6
2.4 |Soundness tests by sodium sulfate AstMCc88 | samples 2
2.5 |Chemical (alkali) reactivity test ASTMC289 | samples 2
3 Test Pitting and Sampling (includes Geodetic M easurement) nos. 2
Phase 2

1 Concrete Aggregates (from test pits sample)

1.1 |Sieveanalysis of aggregates AsTMC136 | samples 2
1.2 | Specific gravity and water absorption (fine) AsTMC128 | samples 2
1.3 | Specific gravity and water absorption (coarse) AsTMC127 | samples 1
1.4 |Clay lumps and friable particles in aggregate AsTMC142 | samples 2
1.5 |Soundnesstests by sodium sulfate AstMcss | samples 1
1.6 |Abrasion test of coarse aggregate by Los Angeles machine| Asmv csss | samples 1
1.7 |Chemical (Alkali) reactivity test AsTMC289 | samples 1
2 Rock (from drilling-core sample)

2.1 |Water absorption and bulk specific gravity AsTMC127 | samples 18
2.2 |Unconfined compression and Poisson's ratio ASTMD2938 | samples 20
2.3 |Ultra-sonic wave velocity ASTMD2845 | samples 18
2.4 |Soundness tests by sodium sulfate AstMc8s | samples 1
2.5 |Chemical (alkali) reactivity test ASTMC289 | samples 1
2.6 |Abrasiontest of coarse aggregate by Los Angeles machine| Asmv cs35 | samples 1
3 Test Pitting and Sampling (includes Geodetic M easurement) nos. 2
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Our Ref: CB/EPC/LAB/04C
TEST CERTIFICATE No: DRIL/AT/2003060

Issued By :

Assured To :

Project :

Job Requested .

Job Ref':

Tested for:

Results:

Laboratory & Site Investigation Unit

Engineering Procurement Construction Division

CECB, No.11, Jawatte Road, Colombo 05.

Jica Study Team

Electric Power Development Co., Ltd

Nippon Koel Co., Ltd.

Broadlands Hydropower Project

Testing of Aggregates, Rock & Soil samples from Broadlands Hydropower Project.

DRL/2/011

1) Concrete Aggregates (from test pit samples)

1.1) Sieve Analysis of Coarse Aggregates, Fine Aggregates & Soil samples
1.2) Specific gravity and water absorption (Fine)

1.3) Specific gravity and water absorption (Coarse)

1.4) Clay lumps and friable particles in (Coarse & Fine) Aggregates

1.5} Soundness tests by sodium sulphate

1.6) Abrasion test of Aggregate by Los Angeles machine

1.7) Chemical (Alkali) reactivity test

2.) Rock (from drilling core samples)

2.1) Water absorption and bulk specific gravity
2.2) Unconfined compression and Poisson's ratio
2.3) Ultra-sonic wave velocity

2.4) Soundness tests by sodium sulphate

2.5) Chemical (Alkali) reactivity test

As tabulated in pages 02-05.
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Results:

1.1) Results of Sieve Analysis of Coarse Agsregates, Fine Aggregates & Soil Samples

D 60% | ®30% | D 10% C C
(mm) | (mm) | (mm) ! ¢
TP-2(Coarse Aggregates) | 10.600 | 10.300 | 10.100 | 1.050 0.991

Sample Description

River Sand 0.370 | 0.220 | 0.120 3.083 1.090
TP-1 (Soil) 2.800 | 0.510 - - -
TP-2 (Soil) 4300 | 1.100 | 0.280 | 15.357 | 1.005

1.2) Results of Specific Gravity and Water Absorption of Fine Agpregates

Bulk Bulk Specific | Apparent Water
Sample Description Specific Gravity Specific | Absorption
Gravity | (SSD* Basis) | Gravity (%)
River Sand 2.541 2.562 2.5%4 0.802

*SSD- Saturated-Surface-Dry Basis

1.3) Results of Specific Gravity and Water Absorption of Coarse Aggregates

Bulk Bulk Specific | Apparent Water
Sample Description Specific Gravity Specific | Absorption
, Gravity | (SSD* Basis) | Gravity (%)
TP-1(Coarse Aggregates) 2476 2.540 2.646 2.596
TP-2(Coarse Aggregates) 3.013 3.027 3.054 0.445

*SSD- Saturated-Surface-Dry Basis

1.4 Results of Clay Lumps and Friable Particles in (Coarse & Fine) Aggregates

Percentage of

.. Particle Size Clay Lumps and

Sample Description {mm) Friayble Pal:'ticles
(%)
4.759.5 0.17
TP-2(Coarse Aggregates) 9.5-19.0 0.58
19.0-38.1 0.10
River Sand >1.18 27.5

Checked By: 77 ¢J,

Certified By - g
A.A4. Vzrajh Dzas B.MA P .Mapa
Engineer In Charge Project Manager Laboratory

& Site Investigation Unit
Date :  12-02-2003.
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Results:

1.5) Results of Soundness Tests by Sodium Sulphate of Aggregates

Soundness of Rock
Sample Description sample
(Loss in weight) %
TP-1{Coarse Aggregates) 1.52
TP-2(Coarse Aggregates) 022

1.6} Results of Loss Angeles Abrasion Test of Aggregates

Los Angeles Abrasion Value ( %)
Sample Description 100 500
Revolutions Revolutions
TP-1{Coarse Aggregates) 22.18 65.77
TP-2(Coarse Aggregates) 8.61 30.18

1.7) Results of Chemical {(Alkali) Reactivity Test of Aggregates

Quantity of Quantity of Reduction
Sample Description Dissolved Silica (Sc)|  in Alkalinity (Re)
mmol/L mmol/L
TP-1{Coarse Aggregates) 2.90 60
TP-2(Coarse Aggregates) 4.42 30
(
Reported By. . B== ‘Q"L N

R MK R Bandara / Laboratory Engineer

b
Checked By: #7.¢¢ O S T
-S.1 Koddgoda / Coordinator - Testing and Analysis

Certified By @

A.A. Virajh Dias
Engineer In Charge

RRD, s,
B.M A P Mapa
Project Manager Laboratory
& Site Investigation Unit

Date . [2-02-2003.
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Results:

2.1) Results of Water Absorption and Bulk Specific Gravity of Rock Samples

Bore Depth Bulk Bulk Specific | Apparent Water

Hole Rock Type (rrI:) Specific Gravity Specific | Absorption

No. Gravity (SSD* Basis) | Gravity (%0)

MB | Chamokitik= 1 94 190500 | 2.638 2.641 2.645 0.091
gneiss

MB 3 | Biotite rich gneiss | 22.00-22.38 3.071 3.072 3.074 0.035

DT 1 Calk-gneiss 19.45-19.85 2.871 2.895 2.939 0.815

mr 3 | Gametrichbiotite | 4, 5y 1476 | 2.813 2815 2818 0.059
gneiss

MT 2 Quartzite 32.56-33.00 2.624 2.625 2.628 0.051

MT | Quartzrich 1 34 93 3535 | 2581 2.600 2,631 0.727

feldspathic gneiss

*S$SD- Saturated-Surface-Dry Basis

2.2Y Resuits of Unconfined compression and Poisson's Ratiq of Rock Cores

Unconfined
Bore Depth Compressive
Rock Type Hole P P
N (m) Strength
0 ( N/mm?)
Charnokitik-gneiss MB 1 | 24.49-25.00 65.66
Biotite rich gneiss MB3 | 22.00-22.38 38.52
Calk-gneiss DT 1 19.45-19.85 12.99
Gamnet rich biotite |y 31 1431.14.76 17.05
gneiss
Quartzite MT 2 | 32.56-33.00 35.37
Quartz rich. MT 1 | 34.93-3535 65.99
feldspathic gneiss

-

Reported By

R.M K R Bandara / Laboratory Engineer

Checked By{f/ﬁ/)d@\
S 1 Kodagoda / Coordinator - Testing and Analysis

Certified By ®

A.A Virajh Dias
Engineer In Charge

Project Manager Laboratory
& Site Investigation Unit

Date 12-02-2003.
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Results:
2.3) Results of Ultra-Sonic Wave Velocity of Rock Cores
Bore Pulse Travel .
Rock Type Hole D(?E;h Time Observed PUIS(ek\r/nf;‘fl(;Clty
No. (ps)
Charnokitik-gneiss | MB 1 | 24.49-25.00 15.8 6.8
Biotite rich gneiss MB3 | 22.00-22.38 16.2 6.0
Calk-gneiss DT I 19.45-19.85 49.5 2.2
Gamnetrich biofite | nrpg | 14311476 227 4.9
gneiss :
Quartzite MT 2 | 32.56-33.00 26.3 4.1
Quartz rich. MT1 | 34.93-3535 42.1 2.6
feldspathic gneiss

2.4) Results of Soundness Tests by Sodium Sulphate of Rock Sampies

Sample Bore Hole No. & Soundness of Rock
Rock Type No Location Sample
) (Loss in weight) %
MB 1/16.00-16.15,
Charnokitik 01 MB 4/21.66-21.82m, 379
formation MB 3/5.46-5.67m, ‘
CT 1/14.60-14.75m
MB 2/30.00-30.13m
Gneissic 02 MB 3/47.20-47.37m, 818
formation MR 1/39.42-39.55m, '
MB 4/9.28-9.44m,
2.5) Results of Chemical (Alkali) Reactivity Test of Rock Samples
Bore ‘Quantity of Quanti-ty o_f
Rock Type Hole Depth Dissolved Silica Redl‘lC?lOl’l in
No (m) (Sc) Alkalinity (Rc)
) mmol/L mmol/L
Charnokitik-gneiss MB2 | 11.00-11.21 3.53 30
Gametiferrous |~y | 715,730 0.71 165
biotite gneiss
Reported By: L]

R M K R Bandara / Laboratory Engineer

Checked By: S(é»/g Lo
'Sz Kodagoda / Coordinator - Testing and Analysis

\
Certified By 7. .
A.A Virajh Dias
Engineer in Charge Project Manager Laboratory
& Site Investigation Unit
Date :  12-02-2003.



Broadlands Hydropower Project

Particle Size Analysis Data (sieve analysis) -20mm Aggregates

Sample No:S1 |Mass Retained | Percentage Percentage
mm g Retained (%) |Passing(%)

37.5 0.00 0.00 100.00

20 260.56 13.03 86.97

14 1,165.90 58.30 28.68

10 544.11 27.21 1.47

5 26.95 1.35 0.12

Pan 2.48 0.12 0.00

Sample Weight 2,000.00
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PROJECT :

Broadlands Hydropower Project

PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS

Sample

Plot ,

Resuits

Location of Source $ 60%

Date of Test Job Ref.
b 30% 5 10% Cy Co ate of Tes ob Re

A03008

TP-2

10.600

10.300 10.100 1.050 0.991 20-Jan-03 DRL/2/011

(.,\\‘ e v
WM S/MGC

TS

-

Lab. Assistant
Tested By

|
Lab, Tc#midlan
Checked By

Engineer
Certified By

L]

Specifications
S 882 : 1992

ENGINEERS Laberatery & Site Investiyation ¥nit
& iRwS Engineering Procurement Construction Division
ce Cb CENTRAL ENGINEERING CONSULTANCY BUREAD

Noll, Jawatta Road ,Colombo 05,
Sri Lanka.




Broadlands Hydropower Project

Particle Size Analysis Data (sieve analysis)- River Sand from Broadland

River Sand
Sieve size Mass Retained| % Retained % Passing

mm g

3 0.00 0.00 160.00
2.36 0.67 0.03 99.97
1.18 7.61 0.38 99.39
0.600 124.48 6.22 93.36
0.300 1,015.40 50.77 42.59
0.150 617.10 30.86 11.74
0.075 199.76 9.9 1.75
Pan 34.98 1.75

Sample Weight 2000
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PROJECT : Broadlands Hydropower Project PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS
Results
Date of Test Test Code
Sample Plot  |Source ¢ 60% ¢ 30% ¢ 10% Co Ce
A03009 u \ __{River Sand 0.370 0.220 0.120 3.083 1.090 23-01-2003 DRL/2/011
/lé) . _ ANEINEERS  Laheratery & Site lnvestigation Unit
(e A v\ 2P Specifications & ARTINEES Engineering Procurement Construction Division
WS/ MGC ]~ TRMRRE 7 ]BS 882 : Part 2: 1973 cer CENTRAL ENGINEERING CONSULTANCY BUREAU
1.ab. Assistanl %«b’.Te\chﬁician Lab. Engineer Noll, Jawatta Road ,Colombo 05,
Tested By Checked By Certified By Sri Lanka.
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Broadlands Hydropower Project

Particle Size Analysis Data (sieve analysis)

TP-1
Sieve size Mass Retained| % Retained % Passing

mm g

50.0 0.00 0.00 100.00
37.5 204.89 7.21 92.79
28.0 92.87 3.27 $9.53
19.0 139.85 4.92 84.61
9.5 172.11 6.05 78.55
4.75 233.86 8.23 70.33
2.36 392.39 13.80 56.53
1.18 414.20 14.57 41.96

0.600 280.20 9.86 32.10

0.300 325.49 11.45 20.65

0.150 174.64 6.14 14.51

0.075 91.00 3.20 11.31
Pan 759.19 26.70

Sample Weight 2843.08
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PROJECT : Broadlands Hydropower Project PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS
Results
Date of Test Job No.
Sample Plot Source ¢ 60% ¢ 30% $ 10% Co Ce
$030033 \ |TP-1 2.800 0.510 - - - 21-Jan-03 DRL/2/011
ENGINEERS! Lakeratery & Site Investization Unit
Ol S Specifications & ARATES Engineeting Procurement Construction Division
WS/ MGC ASTM D421 & D422 cer CENTRAL ENGINEERING CONSULTANCY BUREAN

Lab. Assistant

Tested By

Lgﬁf"ec]llnician

Checked By

Lab.Engineer
Certified By

Noll, Jawatta Road .Colombo 035,
Sri Lanka.
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Broadlands Hydropower Project

Particle Size Analysis Data (sieve analysis)

TP-2
Sieve size Mass Retained| % Retained % Passing

mm g '

50.0 0.00 0.00 100.00
37.5 157.62 6.39 93.61
28.0 156.19 6.33 37.28
19.0 77.20 3.13 84.16
9.5 289.75 11.74 72.41
4.75 279.20 11.31 61.10
2.36 353.66 14,33 46.77
1.18 385.32 15.61 31.16

0.600 310.25 12.57 18.58

0.300 196.93 7.98 10.60

0.150 101.92 4.13 6.47

0.075 52.66 2.13 4.34
Pan 49811 20.18

Sample Weight 2467.8
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PROJECT : Broadlands Hydropower Project PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS
Results
Date of Test Job No.
Sample Source b 60% b 30% ¢ 10% Cu Ce
S030034 B2 4.300 1.100 0.280 15.357 1.005 21-Jan-03 DRL/2/011
R IENEIRS  lakeratery & Site Investigation Snit
Cwdvi, 5 Specifications RYNRGH TEGTS! Engineering Procurement Construction Division
WS/ MGC RMK STM D421 & D422 cer CENTRAL ENGINEERING CONSULTANCY BURERY
Lab.Assistant }zb/ echnician [Lab.Engineer Noll, Jawatta Road ,Colombeo 05,
Tested By Checked By Certified By Sri Lanka.




Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030009 OF FINE AGGREGATES CB/EPC/LAB/OADRI.
Date of Report
11-Feb-03 Specification No: ASTM C128
PROJECT : Broadlands Hydropower Project
Location of the Sample River sand
Date of Test 27-Jan-03
Sample No. 1 2 Average
Wt. in Air of Oven Dry Sample {(g) A 4954 496.6
Wt. in Air of Saturated Surface Dry Sample (g) D 500.0 500.0
Wi.of Picnometer Filled with Water (g) B 2,691.0 2,691.0
Wt.of Picnometer Filled with Sample &
Water to Calibration Mark &) ¢ 2991 2,994.6
A

Bulk ific Gravit —_ 2.554 2.529 2.541

ulk Specific Gravity BiD-C 55
B ific Gravi

ulk Specihic Gravity A 2.577 2.546 2.562
{Saturated-Surface-Dry) B+D-C

A

A ift i _— . : 594

pparent Specific Gravity BT AC 2.616 2.573 2.59

: D-A |
Absorption % 100% 0.927 0.677 0.802
Remarks
4= Lahoratory & Site Investigatien Unit
ChoCv = q,.“Q\ Engineering Procurement Construction Division
MGC R 4 T 4 CENTRAL ENGINEERING CONSULTANCY BUREAU

Lab.Assistant Fb Tedhnician Engineer ~ Noll,Jawatta Road,Colombo 05,

Tested By Checked By . Certified By Sri Lanka.
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Sample Test Code

SPECIFIC GRAVITY & WATER ABSORPTION

Our Reference

AD3007 OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
23/01/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project
Location of the Sample TP-1
Date of Test 21-01-2003
Size of Aggregates 20mm
Sample No. 1 2 Average
Rock Type
Wt in Saturated Surface Dry (2 A 582.2 584.8
Wt in Air of Oven Dry Sample (2) B 567.9 569.6
Wt of Sample in Water (g) C 351.5 356.1
Bulk Specific Gravity = y B C 2.462 2.490 2.476
B ifi i =
ulk Specific Gravity ' A 5 594 2 557 2 540
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity = —%-— 2.625 2.668 2.646
) A -B
Absorption % = —B—-—*IOO% 2.520 2.672 2.596
Remarks
|~

A AR

Vm .
MGC TSR

&’:ﬁi}
LY

Lab.Assistant /ﬁad. Technician
Tested By Checked By

Engineer®
Certified By

Date of Test
21/01/2003

Job Code
DRL/2/011

Laboratory & Site Investigation Unit

Engineering Procurement Construction Division

No 11, Jawatta Road, Colombo 05,
Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU

TR




Sample Test Code

A03008

SPECIFIC GRAVITY & WATER ABSORPTION

OF COARSE AGGREGATES

Our Reference

CB/EPC/LAB/MADRI.

Date of Report
23/01/2003

Specification No:

ASTM C127-77

PROJECT :

Broadlands Hydropower Project

Location of the Sample TP-2
Date of Test 21-01-2003
Size of Aggregates 20mm
Sample No. 1 2 Average
Rock Type

W1 in Saturated Surface Dry (g) A 1,793.8 1,838.4

Wt in Air of Oven Dry Sample () B 1,786.0 1.830.1

Wt of Sample in Water {g) C 1,200.4 1,231.7

Bulk Specific Gravity = 3.010 3.016 3.013

Bulk Specific Gravit =

W Speerie vy - 3.023 | 3.030 | 3.027

(Saturated-Surface-Dry Basis) A

Apparent Specific Gravity = B 3.050 3.058 3.054
Absorption % = A *100% 0.437 0.454 0.445
Remarks

\
c k__- } wh . (\_ -—Q\
MGC TSR —RM.‘(RB?D
Lab.Assistant | &~ ILab. Technician Engineer
Tested By Checked By Certified By

Date of Test s ioyeno. o Laboratory & Site Investigation Unit

21/01/2003 BATIEER : . Lngincering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
Job Code No 11, Jawatta Road, Colombo 05,
DRL/2/011 Sri Lanka.
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Test code | CLAY LUMPS AND FRIABLE PARTICLES IN| our Reference
A030008 AGGREGATES CB/EPC/LLAB/04/DRL
Date of Test (Coarse Aggregates)
30-Jan-2003 Specification No: ASTM C 142
PROJECT : Broadlands Hydropower Project
Location Reference of the Sample : P2
Description : Concrete Aggregates (Coarse)
. . . Weight of
Sm_a of Pry Weight Size .Of S'ev? for Particles Percentage of
Particles Removing Residue of .
. of Test Retained on | Clay Lumps &
Making Up Clay Lumps and - . .
Sample . . Designated |Friable Particles
Test Sample Friable Particles ;
(9) Sieve %
(mm) {mm)
(9)
47595 1237.3 236 1235.2 0.17
9.5-19.0 2493.5 475 24791 0.58
19.0-38.1 23781 475 2375.7 0.10
>38.1 - 475 - -
A aueoRs Laboratery & Site InvestigationUnit
Avta £ TS Engineering Procurement Construction Division
C e :eer CENTRAL ENGINEERING CONSULTANCY BUREAU
Lab.Assistant ]_ﬂg.Té\:hni‘cian Engineer \ Noll,Jawatta Road,Colombo 035,
Tested By Checked By Centified By Sri Lanka.

b
—
~|

I



Testcode | CLAY LUMPS AND FRIABLE PARTICLES IN| Our Reference
A030009 AGGREGATES CB/EPC/LAB/04/DRL
Date of Test (Fine Aggregates)
30-Jan-2003 Specification No: ASTM C 142
PROJECT :  Broadlands Hydropower Project
Location Reference of the Sample : River sand

. . Size of Sieve for . .
Size _of Particles Dry Weight of Test| Removing Residue Weight ?f Particles
Making Up Test Retained on

Sample of Clay Lumps and . .
Sample . . Designated Sieve
(mm) (9 Friable Particles (@)
(mm) g
>1.18 54.38 0.85 39.426

Percentage of Clay Lumps and Friable Particles =

27.50 %

s Laberatery 2 Site Investigation Unit
- Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU

e A & ~
MGC SR 1
Lab. Assistant Iéa/b.'l'e'chn;cian Engincer
Tested By Checked By Certified By

ZCeC

Not1,Jawatta Road,Colombo 05,

Sri Lanka.




Sample Test Code

AU3007

SOUNDNESS TEST Our Reference
OF COARSE AGGREGATES CR/EPC/LAB/04DRL

Date
30-lan-2003

Specification No: ASTM C88

PROJECT : Broadlands Hydropower Project
Location of the Sample TP-1

Weight of Sample Passing 37.5mm and Retained on 19.1mm (g) 1498.97
Weight of Sample Retained on 19.1mm after test (g) 1476.24
Weight loss after test (&) 22.73
Soundness of Rock Sample (Loss in Weight) (%0) 1.52

Solution Used

No. of Cycles

Tested at :

Ly

ineer

Sodium Sulphate
5

Engineering & Laboratory Services (Pvt) Ltd.
Boralesgamuwa, Sri Lanka.

Certified By
) Laboratory & Site Investigation Unit
Engineering Procurement Construction Division
BERTS CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Read, Colombo 05,
DRL/2/011 Sri Lanka.




Sample Test Code SOUNDNESS TEST Our Reference
AG3008 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date
30/Jan/2003 Specification No: ASTM C88
PROJECT : Broadlands Hydropower Project
Location of the Sample TP-2

Weight of Sample Passing 19.1mm and Retained on 12.5mm (g) 702.21
Weight of Sample Retained on 12.5mm after test (g) 700.64
Weight loss after test (2) 1.57
Soundness of Rock Sample (Loss in Weight) (%) 0.22

Solution Used Sodium Sulphate
No. of Cycles 5
Tested at : Engineering & Laboratory Services (Pvt) Ltd.

Boralesgamuwa, Sri Lanka.

Engineer
Certified By

Job No. :
DRL/2/011 Sri Lanka.

Laboratory & Site Investigation Unit

Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Ne 11, Jawatta Road, Colombo 03,

;20_




Sample Test Code

Our Reference

A03007 LOS ANGELES ABRASION TEST CB/EPC/LAB/OADRL
Date of Report
23-Jan-2003 Specification No: ASTM C131/76
SUPPLIER: Broadlands Hydropower Project
Location Reference of the Sample TP-1
Description of sample 19mm aggregates
Type of Fraction 19.0mm-9.5mm
Quarry Location
Passing Retained Weight (g)
19.0mm 12.5mm 2500
12.5mm 9.5mm 2500
No. of steel spheres used 11 nos.
ITEM 100 500
REVOLUTIONS REVOLUTIONS

Wagt .of sample before (g) 5000.00 5000.00
Wgt. Of sample retained on 1.7mm sieve after test (g} 3890.80 1711.60
Wagt of sample passing 1.7mm sieve (g) 1108.20 3288.40

LOS ANGELES ABRASION VALUE 22.18% 65.77%

-
Chs 2" \
WMS/MGC/L 5§ | RMKRB
Lab.Assistant L}ﬁ Tichnician Engineer
Tested By Checked BY Certified BY

Date of Tesl
17-Jan-03

Job Code
DRL/2/011

Laboratory & Site Investigation Unit

Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU

No. 11, Jawatta Road,Colombo 5,
Sri Lanka.
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Sample Test Code Qur Reference
A03008 LOS ANGELES ABRASION TEST CBJEPCILAB/O4DRL

Date of Report
23-Jan-2003

Specification No: ASTM C131/76

SUPPLIER: Broadlands Hydropower Project

Location Reference of the Sample TP-2

Description of sample 19mm aggregates
Type of Fraction 19.0mm-9.5mm
Quarry Location

Passing Retained Weight (g)

19.0mm 12.5mm 2500

12.5mm 9.5mm 2500

No. of steel spheres used 11 nos.

ITEM 100 | 500
REVOLUTIONS REVOLUTIONS

Wat .of sample before (g} 5000.00 5000.00

Wat. Of sample retained on 1.7mm sieve after test (g) 4569.50 3491.20

Wyt of sample passing 1.7mm sieve (g) 430.50 1508.80

LOS ANGELES ABRASION VALUE 8.61% 30.18%
N T
C b AR )
WANS/MGC/ITA RY RIMKR
Lab.Assistant La/b./Te&hnibian Engineer
Tested By Checked BY Cenrtified BY

Date of Test mj @ iy Laboratory & Site Investigation Unit

17-Jan-03 : NEERS Engincering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU

Job Code No. 11, Jawatta Road,Colombo 3,
DRL/2/011 Sri Lanka.
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Sample Test Code POTENTIAL ALKALI-SILICA REACTIVITY Our Reference
AD30007 OF AGGREGATES (CHEMICAL METHOD) CB/EPC/LAB/O4DRL
Date
0.-Feb-2003 Specification No: ASTM C-289

PROJECT : Broadlands Hydropower Project

Type of Sample TP-1 (Coarse Aggregates)

Scope ~~3 t2st methed covers chemical determination of the potentizl reactyity of an aggregate with
2 3nag on portland cement concrate as indicatad by the amount of reation during 240 at 20C

1 Sedium Hydroxide 3ciution and aggregate that has been Crughed ana e8¢ i¢ £ass

3 1lUmm sieve and De retained ¢n a f30mm sieve.
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) _ Tested at: Engineering & Laboratory Services (Pvt) Ltd.

Engineer Boralesgamuwa, Sri Lanka.
Certified By

Laboratory & Site Investigation Unit

ANRTIVES 4 Engineering Procurement Constriction Division
; : ' CENTRAL ENGINEERING CONSULTANCY BUREAU

Job No. @ No 11, Jawatta Road. Colombo 03,
DRL/Z2/011 . Sri Lanka.
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Sample Test Code POTENTIAL ALKALI-SILICA REACTIVITY QOur Reference
AO300US OF AGGREGATES (CHEMICAL METHOD) CB/EPC/LAB/O4DRL
Date
9-Feb-2003 Specification No: ASTM C-289
PROJECT : Broadlands Hydropower Project
Type of Sample | TP-2 (Coarse Aggregates)
scoge Y-z casr method sovers chemicar datermiraten of the poternal reactvity of an 2ggragars with
G 3iag .0 aamand cement concrata 3 inchcatad P\u the amaunt of resnon d'..l!'i"“;! 2dh art 200
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3 L0 giewa 3ag 22 telaineg on 3 180 M sieve
iy 2f Dissowvea Silica (52 442 mmekt
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Tested at : Engineering & Laboratory Services (Pvt) Lid.

Engineer
Certified By

Boralesgamuwa, Sri Lanka.

Laboratory & Site Investigation Unit

ENGINEERS)
EEME@S

Engineering Procurement Constructicn Division
CENTRAL ENGINEERING CONSULTANCY BUREAL

Job No.
DRL/Z2/011

No 11, Jawatta Road, Colombo 03,
Sri Lanka.




Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A03016 OF ROCK CORES CB/EPC/LAB/OADRL
Date of Report
11-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project
Location of the Sample MB 1/depth 24.49-25.00m
Rock Type Charnokitik-gneiss
Particle Size 20-5 mm
Sample No. 1 2 Average
Wt in Saturated Surface Dry (g) A 901.3 838.8
Wt in Air of Oven Dry Sample (2) B 900.8 837.7
Wt of Sample in Water (2) C 559.0 522.1
Bulk Specific Gravity = A—Bué—— ‘ 2.632 2.645 2.638
Bulk Specific Gravity ‘ = A 5 633 5 648 5 641
{Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity = ﬁ— 2.635 2.654 2.645
. A -B
Absorption % = B—*lOO% 0.051 0.131 0.091
Remarks
WA ,
s O v i
MGC TS| -
Lab. Assistant #Lab[Tecknician Lab.Engineer
Tested By Checked By Certified By
Date of Test Laboratory & Site Investigation Unit
07-Feb-03 Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL/2/011 Sri Lanka.
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Sample Test Code | SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A03017 OF ROCK CORES CB/EPC/LAB/04DRI
Date of Report
11-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project
Location of the Sample MB 3/depth 22.00-22.38m
Rock Type Biotite rich gneiss
Particle Size 20-5 mm
Sample No. 1 2 Average
Wt in Saturated Surface Dry (8) A 955.5 1,062.5
Wt in Air of Oven Dry Sample () B 955.2 1,062.]
Wt of Sample in Water (g) C 643.7 717.5
Bulk Specific Gravity = _KB—C 3.064 3.079 3.071
Bulk Specific Gravity ‘ = A 3.064 3.080 3.072
(Saturated-Surface-Dry Basis) A-C
Apparent Specific Gravity = ﬁ 3.066 3.082 3.074
. A -B
Absorption % = ——B—-—*IOO% 0.031 0.038 0.035
Remarks
P
C W L K i :5
MGC TR .
Lab. Assistant ial?}TeJhnician Lab.Engineer
Tested By Checked By Certified By
Date of Test o . o .
ate of les ENGINEERS Laboratory & Site Investigation Unit
07-Feb-03 A AD@MEES, . Engineering Procurement Censtruction Division
; CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL/2/011 Sri Lanka.
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Sample Test Code

SPECIFIC GRAVITY & WATER ABSORPTION

QOur Reference

A03018 OF ROCK CORES CB/EPC/LARBHADRL
Date of Report
11-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project

Location of the Sample DT 1/depth 19.45-19.85m
Rock Type Calk-gneiss
Particle Size 25-3 mm
Sample No. i 2 Average
Wt in Saturated Surface Dry (2) A 940.7 621.5
Wt in Air of Oven Dry Sample (2) B 935.5 614.9
Wt of Sample in Water (2) C 621.2 403.1
Bulk Specific Gravity = A B C 2.928 2.815 2.871
Bulk Speci i =
ulk Specific Gravity = A 2044 | 2845 | 2895
{Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity = B B C 2.976 2.903 2.939
. A -B
Absorption % = —--B—*100% 0.556 1.073 0.815
Remarks
A % / ™~
A
C e N TN A3,
MGC 7 SR —
Lab. Assistant JAB.'!,echrﬁcian Lab.Engineer
Tested By Checked By Certified By
Date of Test mm Lab-orat(?ry & Site Investigation U‘nit o
07-Feb-03 8 Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREALU
Job No. No 11, Jawatta Road, Colombo 03,
DRL}IQ/O] 1 Sri Lanka.
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Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A03019 OF ROCK CORES CB/EPC/LAB/O4DRL
Date of Report
11-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project
Location of the Sample MT 3/depth 14.31-14.76m
Rock Type Garnet rich biotite gneiss
Particle Size 25-4 mm
Sample No. 1 2 Average
Wt in Saturated Surface Dry () A 960.2 784.7
Wt in Air of Oven Dry Sample (g) B 959.8 784.1
Wt of Sample in Water (g) C 616.5 508.0
Bulk Specific Gravity = ﬁ 2.793 2.834 2.813
Bulk Specific Gravi =
uik Speeihic bravity A 2794 | 2836 | 2815
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity = % 2.796 2.840 2.818
. A -B
Absorption % = —B-—----*IOO% 0.042 0.077 0.059
Remarks
MGC K]
Lab.Assistant wAb. T chn\cmn Lab.Engineer
Tested By Chﬂ‘«ked By Certified By
Date of Test [311]@ Laboratory & Site Investigation Unit N
(7-Feb-03 B : Enginecring Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL./2/011 Sri Lanka.
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SPECIFIC GRAVITY & WATER ABSORPTION

Our Reference

Sample Test Code
A03020 OF ROCK CORES CB/EPC/LABAO4DRL
Date of Report
[ 1-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project
Location of the Sample MT 2/depth 32.56-33.00m
Rock Type Quartzite
Particle Size 22-5 mm
Sample No. 1 2 Average
Wt in Saturated Surface Dry (g) A 787.4 774.6
Wt in Air of Oven Dry Sample (g) B 787.1 774.1
Wt of Sample in Water (g) C 489.4 477.6
Bulk Specific Gravity = A B C 2.642 2.606 2.624
Bulk Speci i =
ulk Specific Gravity S S— 2643 | 2608 | 2625
{Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity = B—BC— 2.644 2611 2.628
. A -B
Absorption % = *100% 0.038 0.0653 0.051
Remarks
\« s
(]
Ch~ = 2\ t N
MGC SR ]
Lab.Assistant 1.1 gthmllan Lab.Engineer
Tested By Checked By Certified By
Date of Test Laboratory & Site Investigation Unit
07-Feb-03 Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL/2/011 Sri Lanka.




Sample Test Code

SPECIFIC GRAVITY & WATER ABSORPTION

Our Reference

A03 OF ROCK CORES CB/EPC/LAB/O4DRL
3021
Date of Report
1 1-Feb-03 Specification No: ASTM C127
PROJECT : Broadlands Hydropower Project
Location of the Sample MT 1/depth 34.93-35.35m
Rock Type Quartz rich feldspathic gneiss
Particle Size 25-5 mm
Sample No. 1 2 Average
W1 in Saturated Surface Dry (g) A 854.8 765.0
Wt in Air of Oven Dry Sample (g) B 849.5 758.7
Wt of Sample in Water (g) C 5234 473.2
Bulk Specific Gravity iy B s 2563 2.600 2.581
Bulk Specific Gravi =
ulkcspectlic Gravity - —A 2579 | 2621 | 2600
(Saturated-Surface-Dry Basis) A -C
. . B
Apparent Specific Gravity = B . C 2.605 2.657 2.631
. A -B
Absorption % = —-—B—*IOO% 0.624 0.830 0.727
Remarks
\
[ W
Cwt L e
MGC
Lab.Assistant W jihr‘ician Lab.Enginecr
Tested By Checked By Certified By
Date of Test ~ Laboratory & Site Investigation Unit
07-Feb-03 Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombe 03,
DRL/Z/O l 1 Sri Lanka.
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Sample Code Our Reference
A030010-15 COMPRESSION TEST ON ROCK SAMPLES CB/EPC/LAR/O4DRI.
Date of Report
3-Feb-2003
PROJECT : Broadlands Hydropower Project
GEOQLOGICAL NAME OF BORE HOLE NO. DIAMETER LENGTH OF SAMPLE WEIGHT | LOAD UNCONFINED
ROCK SAMPLE & {mm) (mm) OF AT COMPRESSIVE
DEPTH (m) SAMPLE | FAILURE | STRENGTH
i 2 3 |MEAN] 1 2 3 1MEAN (@ {kN) (N/mm2)
MB1/24.49-24 68
Charnokitic gneiss (S.No.2} 458 149.8|49.8| 49.8 [108.5]108.5|109.1] 108.7| 560.99 128.00 65.66
MB3/22.00-22.15
Biotite rich gneiss (S.No.2) 545|54.5|546| 545 ) 986 | 986 | 98.8 | 98.7 718.2 90.00 38.52
DT1/19.68-19.85
Calk-gneiss (S.No.2} 495|49.5|49.5] 495 1115|1114 111.3[ 111.4]| 616.03 25.00 12.99
MT3/14.58-14.76
Garnet rich biotite gneiss (S.No.1) 496 1406(40.7| 496 [1128]|112.8|112.9[ 1128 629.7 33.00 17.05
MT2/32.86-33.00
Quartzite (S.No.2} 495 |49.4|49.5]| 49.5 109.7|109.1]109.9| 109.6| 551.05 68.00 35.37
MT1/35.08-35.25
Quartz rich feldspathic gneiss|(S.No.2) 545|54.5|54.5| 54.5 1 110.9]110.9]111.1[ 111.0 690.9 154.00 65.99
\n N
.
Chw 2 .
MGC T4R
Lab Assistant /LaCiTe&lniman Lab. Engineer N
Tested By ecked By Certified By

Date of Test
29-lan-2003

Job Ref:
DRL/2/011

Laboratory & Site Investigation Unit

No. 11, Jawatta Road.Colombo 5,
Sri Lanka.

Engineering Procurement Censtruction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
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OF ROCK CORE SAMPLES

DETERMINATION OF ULTRASONIC PULSE VELOCITY

Qur Reference

CB/EPC/LAB/4DRL

Date of Report

23-}an-2003

Specification No: ASTM D 2845-1983

PROJECT:  Broadlands Hydropower Project

Serial No. 1 2 3 4 5 8
Bore hole No. MB1 MB3 DT1 MT3 MT2 MT1
Depth of extraction 24 49-24 68|22.00-22.15/19.68-19.85|14.58-14.76132.86-33.00[35.08-35.25
Length as received (mm) 108 | a8 110 112 108 110
Weight as received (g) 559.33 716.02 616.48 627.80 549.62 638.88
QOven dry weight (g) 559.03 715.75 613.31 627.59|  549.12 688.29
Observed diameter (mm) 50 55 49 50 50 55
Density (kg/m°) 2648 3103 2914 2886 2621 2685
Puise travel time observed g-s) 15.8 16.2 49.5 227 263 421
Pulse velocity {(km/s) 6.8 6.0 2.2 459 4.1 286
Water content (%) 0.05 0.04 0.51 G.03 0.09 0.09
(% oven dry basis)

Tested at :

Natienal Building Research Organisation
Colombo-03, Sri Lanka.

W
Engineer
Certifted By
. Laboratory & Site Investigation Unit

ENGINEERS - N

R RCHITEGTSE Engineering Procurement Construction Divisien

# %ﬁ’& CENTRAL ENGINEERING CONSULTANCY BUREALU
Job No. k No 11, Jawatta Road. Colombo 03.
DRL/2/011 Sri Lanka.
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SOUNDNESS TEST Our Reference
OF COARSE AGGREGATES CB/EPC/LAB/A4DRL
Date
30-Jan-2003 Specification No: ASTM C88
PROJECT : Broadlands Hydropower Project
Sample No. 1
Weight of Sample Passing 9.5mm and Retained on 4.75mm (2) 322.00
Weight of Sample Retained on 4.75mm after test (2) 310.02
Weight loss after test (g) 11.98
Soundness of Rock Sample (Loss in Weight) (%) 3.72

Solution Used

No. of Cycles

Tested at :

L

Sodium Sulphate
5

Engineering & Laboratory Services (Pvt) Ltd.
Boralesgamuwa, Sri Lanka.

Engineer
Certified By
Laboratory & Site Investigation Unit
Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL/2/011 Sri Lanka.
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SOUNDNESS TEST Our Reference
OF COARSE AGGREGATES CB/EPC/LABAMDRL
Date
30/Jan/2003 Specification No: ASTM C88
PROJECT : Broadlands Hydropower Project
Sample No. 2
Weight of Sample Passing 19.1mm and Retained on 12.5mm (g) 698.00
Weight of Sample Retained on 12.5mm after test (g) 016.41
Weight loss after test (2) 81.59
Soundness of Rock Sample (Loss in Weight) (%) 8.18
Solution Used Sodium Sulphate
No. of Cycles 5
Tested at : Engineering & Laboratory Services (Pvt) Ltd.
Boralesgamuwa, Sri Lanka.
Wi

L~

\\_@/

no L

Engineer
Certified By
Laberatory & Site Investigation Unit
Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombe 03,
DRL./2/011 Sri Lanka.
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POTENTIAL ALKALI-SILICA REACTIVITY Our Reference
OF AGGREGATES (CHEMICAL METHOD) CB/EPC/LAB/04DRL
Date
N n Specificati : ASTM C-289
9-Feb-2003 pecification No S
PROJECT : Broadlands Hydropower Project
Type of Sample Sample No.01 (Rock Core)

Scope Tris test method covers chemical determination of the potential reactraty of an aggregate aih
ykaues in pertland cerment congrate as indicated by the amount of reation during 24n at 3CC
satagen TN Sodium Hydraxde soluticn and aggregate that nas oeen crushed and sigved 0 2ass
3 220mm sieve and oe retaned on a 150mm sieve
'Zuantity of Dissclved Sitica /Sc 252 mmoll. |
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Engineer
Certitied By

Tested at: Engineering & Laboratory Services (Pvt) Ltd.
Boralesgamuwa, Sri Lanka.

Job No.
DRL/2:011

Laboratory & Site Investigation Unit
ENGINEERS)
Eﬁ!ﬁﬂiﬁf{%

Engineering Procurement Construction Division

@mx‘% CENTRAL ENGINEERING CONSULTANCY BUREAU

w1 VTR

No I, Jawatta Road, Colombo (3.
Sti Lanka,
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POTENTIAL ALKALISSILICA REACTIVITY Our Reference
OF AGGREGATES (CHEMICAL METHOD) CB/EPC/LABIO4DRL
Date
9-Feb-2003 Specification No: ASTM C-289

PROJECT : Broadlands Hydropower Project

Type of Sample I Sample No.02 (Rock Core)

3cope

T fest methed ceovers chemicai determination of the potential reactivity of an aggregate with

o
zik abes in pofiland cement concrete as indicated by the amount of reation during 24h at 3CC

setameen TN Sodium Hydroxide sciution and aggregate that has been crusned and seved o pass

-~

3 HICmm sieve and ze ratained on a 150mm sieve
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3 . . .
-~ Tested at : Engineering & Laboratory Services (Pvt) Ltd.
Engineer Boralesgamuwa, Sri Lanka.
Certified By
Laboratory & Site Investigation Unit
ENGINEERS] o o
& POTTES Engineering Procurement Construction Division
g CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11. Jawatta Road, Colombo 03.
DRL2/0LI 3ri Lanka.
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Fig 13 : Clay Lumps and Friable Particles- Test in Progress
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Fig 14 : Rock Core Samples Selected for Testing of Water Absorption and Specific Gravity ,
Unconfined Compressive Strength and Ultra Sonic Wave Velocity

Fig 15: : Rock Core Samples Selected for Testing of Soundness by Sodium Sulphate
and Chemical (Alkali) Reactivity
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A% ., %
GQCb Page 01 of 07

Our Ref: CB/EPC/LLAB/04C
TEST CERTIFICATE NO: DRL/AT/2003386

Issued By : Laboratory & Site Investigation Unit
Engineering Procurement Construction Division
CECB, No.11, Jawatte Road, Colombo 05.

Assured To : Jica Study Team
Electric Power Development Co., Ltd
Nippon Koel Co., Ltd.
Project : Broadlands Hydropower Project-Phase 11
Job Requested : Testing of Aggregates & Rock samples from Broadlands Hydropower Project.
Job Ref: DRL/3/007
Tested for : 1)} Concrete Aggregates (from test pit samples)

1.1) Sieve Analysis of Aggregates

1.2) Specific gravity and water absorption (Fine)

1.3) Specific gravity and water absorption (Coarse}

1.4) Clay lumps and friable particles in (Coarse & Fine) Aggregates
1.5) Soundness tests by sodium sulfate

1.6) Abrasion test of Coarse Aggregate by Los Angeles machine
1.7) Chemical (Alkali) reactivity test

2.) Rock (from drilling core samples)

2.1) Water absorption and bulk specific gravity

2.2) Unconfined compressive Strength of Rock Cores

2.3) Ultra-sonic wave velocity

2.4) Soundness tests by sodium sulfate

2.5) Chemical (Alkali) reactivity test

2.6) Abrasion test of Coarse Aggregate by Los Angeles machine

Results: As tabulated in pages 02-07.
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CERTIFICATE No: DRI/AT/2003386 Page 02 of 07

Results:

1.1) Results of Sieve Analysis of Aggregates

L @ 60% | D 30% | © 10%
Sample Description C. C.
P P {(mm} | (mm) (mm)
TP-3 1.100 | 0.420 | 0.160 6.875 1.002
TP-4 0.190 | 0.081 - - -

1.2) Results of Specific Gravity and Water Absorption of Fine Aggrepates

Bulk Bulk Specific | Apparent Water
Sample Description Specific Gravity Specific | Absorption
Gravity | (SSD* Basis) | Gravity (%)
TP-3(Fine Aggregates) 2.286 2.376 2511 3,92
TP-4({Fine Aggregates) 2.144 2.320 2.602 8.20

*SSD- Saturated-Surface-Dry Basis

1.3) Results of Specific Gravity and Water Absorption of Coarse Aggrepates

Bulk Bulk Specific | Apparent Water
Sample Description Specific Gravity Specific | Absorption
Gravity | (8SD* Basis) | Gravity (%)
TP-3(Coarse Aggregates) 2717 2.731 2.756 0.523

*SSD- Saturated-Surface-Dry Basis

1.4) Results of Clay Lumps and Friable Particles in (Coarse & Fine) Aggregates

Percentage of

. Particle Size Clay Lumps and

Sample Description (mm) Friable Particles
(%)
4.75-9.5 13.71
9.5-19.0 3.36
TP-3(Coarse Aggregates) 190381 325
>38.1 1.72
TP-3(Fine Aggregates) >1.18 5.84

Reported By: M

A.J Emmanuel / Laboratory Engineer

Checked By: . ﬁb}/} ;
S.5EKo ag/oda / Coordinator - Testing and Analysis

Certified By .5 Q‘l\
A.A. Plrajh Dias
Engineer In Charge Laboratory Project Manager Laboratory

Date - 28-10-2003.
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CERTIFICATE NO: DRL/AT/2003086 Page 03 of 07

Results:

1.5) Results of Soundness Tests by Sodium Sulphate of Aggregates

Soundness of Aggregate
Sample Description sample
(Loss in weight) %
TP-3(Coarse Aggregates) 10.1

1.6} Results of Loss Angeles Abrasion Test of Aggregates

Los Angeles Abrasion Value ( %)

Sample Description

100 500
Revolutions Revolutions
TP-3(Coarse Aggregates) 21.40 56.51

1.7) Results of Chemical (Alkali} Reactivity Test of Aggregates

Quantity of Quantity of Reduction
Sample Description  |Dissolved Silica (S¢)|  in Alkalinity (Rc)
mmol/L mmol/L
TP-3(Coarse Aggregates) 8.2 35.00

Reported By: ... %

A.J Emmanuel / Laboratory Engineer

Checked By: @ L@'&?
54 Kodagoda / Coordinator - Testing and Analysis

Certified By .. MAL T
A.A.Virajh Dias B.M A.P.Mapa
Engineer In Charge Laboratory Project Manager Laboratory

Date . 28-10-2003.
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CERTIFICATE NO: DRIL/AT/2003386

Page 04 of 07

Results:

2.1) Results of Water Absorption and Bulk Specific Gravity of Rock Samples

Bore Depth Bul-k Bulk Spgciﬁc Apparent Water
Hole Rock Type (m) Speqﬁc Gravity _ Speci_ﬁc Absorption
No. Gravity (SSD* Basis) | Gravity (%)
MB-5 | Charnokitic-gneiss | 2.12-2.28 2.648 2.658 2.676 0.404
MB-5 | Charnokitic-gneiss | 2.26-3.45 2.650 2.658 2.673 0.326
MB-5 | Chamnokitic-gneiss 3.45-3.60 2.638 2.647 2.662 0.348
MB-5 | Charnokitic-gneiss 5.00-5.59 2.658 2.667 2.681 0.334
MB.s | Quarizrichgamet | 55 545718 | 2.603 2629 2673 | 1011
biotite gneiss
MB.s | Quanizrichgamet | o, 1g 5735 | 2,607 2633 2.678 1.023
biotitc gneiss
MT-6 | Quanzrich Bamet | 3343965 | 2795 2.809 2833 | 0472
10tite gneiss
MT.g | Quartzrichgamet | yg 40 39 68 | .684 2.697 2.719 0.474
biotite gneiss
MT-¢ | Quartzrich gamet | 55 ¢6 3967 | 2832 2.846 2872 | 0.500
biotite gneiss
MT-6 | Quarzrichgamet | 39 45 3995 | 2690 2.702 2724 | 0461
biotite gneiss
MT-7 Biotite gneiss 46.18-46.31 3.042 3.052 3.074 0.341
MT-7 Biotite gneiss 46.31-46.41 3.064 3.071 3.087 0.242
MT-8 Biotite gneiss 56.20-56.40 2.865 2.870 2.881 0.195
MT-8 Biotite gneiss 56.40-56.60 2.661 2.667 2.676 0.208
TR-1 Biotite gneiss 10.16-10.49 2.662 2.685 2,725 0.877
TR-1 Biotite gneiss 18.38-18.83 3.058 3.080 3.125 0.705
BQ-2 Granitic gneiss 16.32-16.73 2.585 2.606 2.642 0.842
BQ-2 Granitic gneiss 18.00-18.39 2.582 2.606 2.644 0.913
*5SD- Saturated-Surface-Dry Basis
Reported By: ... %.
A.J Emmanuel / Laboratory Engineer

Checked By: ,& f Y r)D//
S LKod

agoda / Coordinator - Testing and Analysis

Certified By ®)/

A A Virajh Dias

Date

Engineer In Charge Laboratory

28-10-2003.
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Page 05 of 07

2.2} Results of Unconfined compressive Strength of Rock Cores

Bore Unconfined
Depth Compressive
}I{qoc}e Rock Type {m) Strength
' ( N/mm?)
MB-5 Charnokitic-gneiss 5.73-5.83 92,51
MB-5 Charnokitic-gneiss 9.00-9.10 74.87
MB-5 Charnokitic-gneiss 9.52-9.62 51.81
MB-5 Charnokitic-gneiss 22.00-22.38 136.13
MT.g | Quarznchgamet | 59003910 85.21
10t1te gneiss
MT.g | Quamzrichgamet | 59 463956 48.90
10tite gneiss
MT. | Quartzrichgamet | 59 5530 68 55.90
Lotife gneiss
Mr.g | Quartzrchgamet | 5965 3978 63.05
10tite gneiss
MT-7 Biotite gnheiss 29.64-29.75 70.42
MT.7 | Quanzrichbiotite | 4¢ 00 46 1 93.12
gneiss
MT-8 Biotite gneiss 51.43-51.54 107.30
MT.g | Quartzrichbiotite | o) 56 7486 69.86
gneiss
TR-1 Biotite gneiss 10.00-10.15 69.95
TR-1 Biotite gneiss - 18.90-19.00 42.02
pQ.1 | Quartzo feldspathic | ;45 794 50.93
gneiss
Q-1 | Quartzo feldspathic | 554 1795 54.69
gneiss
BQ-1 Impure quartzite 20.60-22.75 26.88
BQ-2 (ranitic gneiss 22.52-22.62 10.19
BQ-2 Granitic gneiss 22.62-22.72 55.31
BQ-2 Granitic gneiss 22.90-23.00 71.79

Reported By: ... M,

AJ Emmanuel / Laboratory Engineer

/
Checked By: ,ﬁ( ol A
S.SFKodagoda / Coordinator - Testing and Analysis

Certified By ..\

Date

AAY zrjh Dias

Engineer In Charge Laboratory

28-10-2003.
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CERTIFICATE N©: DRL/AT/2003386

Page 06 of 07

Results:

2.3) Resulis of Ultra-Sanic Wave Velocity of Rock Cores

Ultrasonic
Bore Hole Diameter | Length |Pulse Velocity

No. Depth (m) Rock Type (mm) (mm) km/s)
MB5 | 5.73-5.83 | Charnokitic-gneiss | 49 .80 99.92 6.891
MB5 | 9.00-9.10 | Charnokitic-gneiss | 4962 101.20 7.845
MBS5 | 952962 | Charnokitic-gneiss | 4972 101.28 7.558
MBS5 122.00-22.38 Charnokitic-gneiss | 4962 100.58 7.396
MT6 [39.00-39.10 Q‘;gtzitgf;ffs‘;‘e‘ 5000 | 10092 $.010
MT6  B9.46-39.56 Q“;{.tfit‘;‘gj‘li“:et 4962 | 102.62 7.029
MT 6 [39.58-39.68 Q‘ﬁgfitg"gll’lffs?ﬂ 4960 | 96.80 5.500
MT6 [39.68-39.78 Qf‘i‘:jtﬁ"g};ﬁz‘?“ 4952 | 10022 4.494
MT7  [9.64-29.75 Q“a“;‘:f;sb“’me 5472 | 111.00 6.000
MT7 146.00-46.11]  Biotite gneiss 5440 | 111.80 7.260
MT 8 [51.43-51.54  Biotite gneiss 54.30 111.10 7.032
MT 8 [74.76-74.86 Q“a“zg::;l;sb“’me 5442 | 92.00 6.301
BQ1 [17.10-17.24 Q“mz;f:ilsd;path” 5442 | 114.20 6.880
BQ1 [17.39-17.50 Q“artz;f:f;s"a‘hw 54.40 | 109.00 6.566
BQ1 [20.60-22.75 Impure quartzite 54.38 65.20 7.581
BQ2 [22.52-22.62] Granitic gneiss 4980 | 100.20 3.976
BQ2 2622272 Granitic gneiss 5030 | 100.82 4272
BQ2 [2290-23.000 Granitic gneiss 4996 | 101.54 3,982

Reported By: ... %Q.— "
AJ. Emmanuel / Laboratory Engineer

Checked By: /g;" \ Ll
S.8FKodagoda / Coordinator - Testing and Analysis

Certified By ..>-

Date

A.A.Virajh Dias
Engineer In Charge Laboratory

28-10-2003.
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CERTIFICATE No: DRIL/AT/2003386

Page 07 of 07

Results:

2.4} Results of Soundness Tests by Sodium Sulphate of Rock Samples

Soundness of
Bore Rock sample
Hole No. Rock Type (Loss in weight)
%
BQ-2 Granitic gneiss 0.4

2.5) Results of Chemical (Alkali) Reactivity Test of Rock Samples

Quantity of Quantity of
Bore Hole Rock Type Dissolved Reduction in
No. Silica (Sc) Alkalinity (Rec)
mmol/L mmol/L
BQ-2 Granitic gneiss 2.57 26.00

2.6) Results of Loss Angeles Abrasion Test of Azgregates

- )
Bore Hole Rock T Los Angeles Abrasion Value ( %)
No. ock Lype 100 500
Revolutions Revolutions
BQ-2 Granitic gneiss 12.21 48.04
Reported By: ..

A J Emmanuel / Laboratory Engineer

Checked By: ﬁ
Kodagoda / Coordinator - Testing and Analysis

Certified By .

AA Vzrajh D:as

Engineer In Charge Laboratory

Date : 28-

10-2003.

-5

BM AP Mapa

Project Manager Laboratory



Broadlands Hydropower Project-Phase Il

Particle Size Analysis Data (sieve analysis)- Fine Aggregates

TP-3 .
Sievesize | Mass Retained| % Retained | % Passing
37.5 0.00 0.00 100.00
19 33.82 2.07 97.93
9.5 41.14 2.52 95.41
475 59.34 3.63 91.77
2.36 149.33 9.15 82.63
1.18 341.74 20.93 61.69
0.6 362.99 22.24 39.46
0.3 343.42 21.04 18.42
;i 0.15 158.75 9.72 8.70
ﬁ" 0.075 47.67 2.92 5.78
| Pan 94.30 578
Sample Weight 1632.5
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100 du/‘._’_—-——.
—_-—‘
90 A
/
" ) d
; /
& 60
£
L
2 / |
& 50 —l— Fine Aggregates
/
& a0 /
i} //
20
e
10 T__/-I'
0
0.01 0.1 1 10 100
Particle Diameter, mm
PROJECT : Broadlands Hydropower Project-Phase 11 PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS
Results
Date of Test Test Code
Sample Plot  |Source ¢ 60% $ 30% b 10% Cy Cec
A030074 | \ TP-3 1.100 0.420 0.160 6.875 1.002 17/10/2003 DRIL/3/007
' T33:%3  laheratery & Site Investigation Usht
C L ¢ v~ L ﬂf@ Specifications Engineering Procurement Construction Division
MGC AJE BS 882 : Part 2: 1973 GCENTRAL ENGINEERING CONSULTANCY BUREAW
Lab.Assistant |Lab. Tethnician |Lab.Engineer Nol1, Jawatta Road ,Colombo 035,
Tested By Checked By Certified By Sri Lanka.
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Broadlands Hydropower Project-Phase Il

Particle Size Analysis Data (sieve analysis)- Fine Aggregates

0.00 100.00

0.00 100.00

0.00 100.00

4,75 0.00 1060.00

2.36 0.32 99.68

1.18 0.69 08.99

0.6 2.32 96.67

0.3 15.68 80.99

0.15 34.40 46.58

0.075 18.49 28.09
Pan 28.09

Sample Weight
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I
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0
0.01 0.1 1 10 100
Particle Diameter, mm
PROJECT : Broadlands Hydropower Project-Phase I PARTICLE SIZE DISTRIBUTION CURVE
BY SIEVE ANALYSIS
Results
Date of Test Test Code
Sample Plot  |Source ¢ 60% & 30% $ 10% Cy Ce
A030075 [ . TP-4 0.190 0.081 - - - 17/10/2003 DR1./3/007
‘ fﬂ{&_ i Laboratery & Site Investigation Unit
¢ e Vo~ Lt Speciﬁcations Engineering Procurement Construction Division
MGC AJE BS 882 : Part 2: 1973 CENTRAL ENGINEERING CONSULTANCY BURERY
Lab.Assistant [Lab. Technician |Lab.Engineer Noll, Jawatta Road ,Colombo 05,
Tested By Checked By Certified By Sri Lanka.




SPECIFIC GRAVITY & WATER ABSORPTION

Sample Test Code Our Reference
A030074 OF FINE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
27-0ct-03 Specification No: ASTM C128
PROJECT : Broadlands Hydropower Project-Phase 11
Location of the Sample TP-3(Fine Aggregates)
Date of Test 16-Oct-03
Sample No. 1 2 Average
Wt. in Air of Oven Dry Sample {g) A 480.8 481.5
Wt. in Air of Saturated Surface Dry Sample {g) D 500.0 500.0
Wit.of Picnometer Filled with Water (g) B 1,806.7 1,806.7
Wt.of Picnometer Filled with Sample &
Water to Calibration Mark (8) ¢ 2092.1 2,1002
. . A
Bulk Specific Gravity BTD-C 2.240 2332 2.286
Bulk Specific Gravity D
2.330 2.421 2376
(Saturated-Surface-Dry) B+D-C
A
A t ific Gravi 461 . .
pparent Specific Gravity BT A-C 2.46 2.561 2.511
. D-A
Absorption % —100% 3.998 3.842 3.920
Remarks
) - Laboeratory & Siie iavestigation Unit
C, L. L w T M M ngineering Procurement Construction Division
MGC SR AJE ENTRAL ENGINEERING CONSULTANCY BUREAU
Lab.Assistant Lab.Technician Engineer No11,Jawatta Road,Colombo 05,
Tested By Checked By Certified By Sri Lanka.




Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
AD30075 OF FINE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
97-0ct-03 Specification No: ASTM C128
PROJECT : Broadlands Hydropower Project-Phase IT
Location of the Sample TP-4(Fine Aggregates)
Date of Test 16-Oct-03
Sample No. 1 2 Average
Wt. in Air of Oven Dry Sample (g) 461.3 463.0
Wt. in Air of Saturated Surface Dry Sample (g) 500.0 500.0
Wt.of Picnometer Filled with Water (g 1,806.7 1,806.7
Wt.of Picnometer Filled with Sample &
Water to Calibration Mark &) 2079.1 2,102.0
. . A
Bulk Specific Gravity BiD-C 2.027 2.262 2.144
Bulk Specific Gravity D
2.197 2.443 2.320
(Saturated-Surface-Dry) B+D-C
. . A
Apparent Specific Gravity BT A_C 2.442 2.761 2.602
Absorption % _D-A 000 8.401 7.994 8.197
Remarks

CL-Q"L-W’
MGC TSR

pro o4

Laberatery & Site Invesiigation Unit

ngineering Procurement Construction Division

ENTRAL ENGINEERING CONSULTANCY BUREAY

AJE
Lab.Assistant Lab.Technician Engineer Noll,Jawatta Road,Colombo 05,
Tested By Checked By Certified By Sri Lanka.
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Sri Lanka.

Sample Test Code SPECI‘FIC_ GRAVITY & WATER ABSORPTION Our Reference
AC30074 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase II
Location of the Sample TP-3
Date of Test 26-Sep-03
Size of Aggregates 20mm
Sample No. 1 I 2 | Average
Rock Type
Wt in Saturated Surface Dry (2) A 1,297.3 1,295.6
Wt in Air of Oven Dry Sample (2 B 1,291.3 1,288.1
Wt of Sample in Water (g) C 823.8 819.8
Bulk Specific Gravity = Y B C 2.727 2.707 2717
1k Specifi i =
Bulk Specific Gravity A 2740 | 2723 | 2731
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity = B B C 2.762 2.751 2,756
. A -B
Absorption % = *100% 0.465 0.582 0.523
Remarks
ct M &B@__
MGC TSR AJE
Lab.Assistant 3 Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
No 11, Jawaita Road, Colombo (3,




Test code | CLAY LUMPS ANBFRIABLE PARTICLES IN| Our Reference
AGGREGATES CB/EPC/LAB/O4/DRL

A030074

Date of Test

(Coarse Aggregates)

19/0ct/2003 Specification No:

ASTM C142

PROJECT : Broadlands Hydropower Project - Phase 11
Location Reference of the Sample : TP-3
Description : Aggregates (Coarse)

Size of Size of Sieve for Weight of
. Dry Weight . Particles Percentage of
Particles Removing Residue of .
. of Test Retained on | Clay Lumps &
Making Up Clay Lumps and . . .
Sample . . Designated |Friable Particles
Test Sample Friable Particles h
(mm) (9) (mm) Sieve %
)
4.75-9.5 1200 2.36 1035.5 13.71
9.5-19.0 2200 4.75 2126.01 3.36
19.0-38.1 3200 4.75 3096.01 3.25
>38.1 3900 4.75 3833 1.72

MGC g

R

ENGINEERS Laheratery & Site Investigation Unit

AN .. Engineering Procurement Construction Division

AIE *F) CENTRAL ENGINEERING CONSULTANCY BOREAV
Lab. Assistant § Lab.Technician Engineer i Noll Jawatta Road,Colombo 05,
Tested By Checked By Certified By Sri Lanka.
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Test code CLAY LUMPS ANB FRIA _ QOur Reference
A030074 - AGGREGATES CB/EPC/LAB/O4/DRL
Date of Test . {¥me Aggl'egates) -
19/0ct/2003 Specification No: ASTM C 142
PROJECT : Broadlands Hydropower Project-Phase II

Location Reference of the Sample : TP-3 (Fine Aggregates)

Size of Particles

Size of Sieve for

Weight of Particles

Making Up Test Dry Weight of Test| Removing Residue Retained on
Sample of Clay Lumps and . .
Sample , . Designated Sieve
(g) Friable Particles
(mm) (mm) {9)
>1.18 50 0.85 47.08

Percentage of Clay Lumps and Friable Particles = 584 %

- Lahoraterya Site Investigatien Ualt

C L. v b /5_% ”E@ " Engineering Procurement Construction Division
MGC P T AJE | CENTRAL ENGINEERING CONSOLTANCY BURERY
Lab Assistant | 4- Lab.Technician Engineer Neol1,Jawatta Road,Colombo 03,
Tested By Checked By Certified By Sri Lanka.




Our Reference
CB/EPC/LAB/04DRL
Date
24/0ct/2003 Specification No: ASTM C 88-90
PROJECT: Broadlands Hydropower Project-Phase I1
Type of Sample ITP 3(Coarse aggregates)
Sieve size | Grading of original Weight of test Percentage passing Welghtt:d
(mm) sample % fraction before test [ designated sieve after test perc;glsls ge
37.5-19.0 51.5 1502 10.0 5.2
19.0-9.5 374 1000 13.2 49
Total 10.1
Rounded off val 10
{to the nearest whole number)
Sieve Analysis
Test sieve Mass Cumulative Mass |Cumulative Percentage
(mm) Ret(a:gl;led Retained (g) Retained Passing Observed
375 150 150.0 4.11 95.89
25.0 1699 1849.0 50.70 49.30
19.0 180 2029.0 55.63 44.37
12.5 990 3019.0 82.78 17.22
9.5 374 3393.0 93.04 6.96
4.75 157 3550.0 97.34 2.66
Pan 85 36350 99.67 0.33

ez

Total mass of dry sample : 3647g

Tested at National Building Research Organisation

\Erigineer Jawatte Road, Colombo 5.
Certified By
Laboratory & Site Investigation Unit
Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 11, Jawatta Road, Colombo 05,
DRL/3/007 Sri Lanka.
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Sample Test Code Our Reference
A030074 LOS ANGELES ABRASION TEST CB/EPC/LABIO4DRL
Date of Report '
23/0ct/2003 Specification No: ASTM C131/76
SUPPLIER: Broadlands Hydrepower Project - Phase I1
Location Reference of the Sample TP-3
Description of sample 19mm aggregates
Type of Fraction 19.0mm-9.5mm
Passing_ Retained Weight (g)
19.0mm 12.5mm 2500
12.5mm 9.5mm 2500
No. of steel spheres used 11 nos.
i i 50_9
MR L | REvoLUTIoNs
Wagt .of sample before (g) 5000.00 5000.00
Wat. Of sample retained on 1.7mm sieve after test (g) 3930.00 2174.70
Wyt of sample passing 1.7mm sieve (g) 1070.00 2825.30
LOS ANGELES ABRASION VALUE 21.40% 56.51%
SN <A -
MGC (D AJE
Lab.Assistant Lab. Technician Engineer
Tested By ) Checked BY | Certified BY

Date of Test
26-Sep-03

Job Code
DRL/3/007

Laboratory & Site Investigation Unit
Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
No. 11, Jawatta Road,Colombo 5,

Sri Lanka.
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Sample Test Code POTENTIAL ALKALI-SILICA REACTIVITY Our Reference
A030074 OF AGGREGATES (CHEMICAL METHOD) CB/EPC/LAB/04DRL
Date
24/0ct/2003 Specification No: ASTM C-289
PROJECT : Broadlands Hydropower Project-Phase II
Type of Sample | TP 3(<50mm size Coarse aggregate)
Scope

This test method covers chemnical determination of the potential reactivity of an aggregate with
alkalies in portland cement concrete as indicated by the amount of reaction during 24h at 30C

between 1N Sodium Hydroxide solution and aggregate that has been crushed and sieved to pass
a 300mm sieve and be retained on a 150 mm sieve.

A

Quantity of Dissolved Silica (Sc¢) 8.2 mmol/i
Quantity of Reduction in Alkalinity(Rc) 35.00 mmol
700 /
z /
* & 800 /
oy
@2
[=3
: /
E 500
= .
5 /
K
=
< 400 / .
A=
=
<Q
/
2 :
g 300 Aggregatj Confdured Innocuoys [ AggEat
S Co
ﬂi I Pat
2 A
g 200 /
=
s}
1‘/
100 A .
] . Agl e Considered
& . Dﬁokr
o -.
1 25 7.510 25 50 75 100 250 100

750 1000

Quantity Sc-Dissoived Silica ( millimoles per litre)

Tested at: Engineering & Laboratory Services (Pvt) Ltd.

Engineer Boralesgamuwa, Sri Lanka.
Certified By
i .~ Laboratery & Site Investigation Unit
W Engineering Procurement Construction Division
s CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. 2 R .\, ||, Jawatta Road, Colombo 05,
DRL/3/007 Sri Lanka.
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SPECIFIC GRAVITY & WATER ABSORPTION

" Noll

, Jawatta Road, Colombo 05,

Sri Lanka.

Sample Test Code Our Reference
A030078 - OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MB-5/depth 2.12-2.28m
Date of Test 16-0Oct-03
Size of Aggregates 20mm
Sample No. [ 1 | 2 Average
Rock Type Charnokitic gneiss
Wt in Saturated Surface Dry (2 A 359.0 311.7
Wt in Air of Oven Dry Sample () B 357.1 310.8
Wt of Sample in Water (g) C 2245 194.0
Bulk Specific Gravity Y B C 2.655 2.641 2.648
- . .
Bulk Specific Gravity - A 2 669 2 648 2658
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity B B C 2.693 2.660 2.676
. A -B
Absorption % *100% 0.538 0.270 0.404
Remarks
b T
SLEN R Y =4
MGC TSR AJE
Lab.Assistant Lab. Technician Engineer
Tested By Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
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Sri Lanka.

Sample Test Code SPECIFIC GﬂAVITY & WATER ABSORPTION Our Reference
A030078 OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
17/0ct/2603 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MB-5/depth 2.26-3.45m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. | 1 2 I Average
Rock Type Charnokitic gneiss
Wt in Saturated Surface Dry {g) A 4251 2926
Wt in Air of Oven Dry Sample {2) B 4237 291.6
Wt of Sample in Water {(g) C 265.6 182.2
Bulk Specific Gravity x B C 2.657 2.642 2.650
Tk i i
Bulk Specific Gravity - A 2666 | 2651 | 2658
(Saturated-Surface-Dry Basis) A-C
Apparent Specific Gravity B B G 2.680 2.665 2.673
: A -B
Absorption % *100% 0.323 0.329 0.326
Remarks
oo} M AR
MGC TSR AJE
Lab.Assistant 4 Lab. Technician Engineer
Tested By Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRL/3/007 © Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
* No 11, Jawatta Road, Colombo 05,




Sri Lanka.

Sample Test Code | SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030078 : COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I1
Location of the Sample MB-5/depth 3.45-3.60m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. 1 2 | Average
Rock Type Charnokitic gneiss
Wt in Saturated Surface Dry (g) A 3994 313.5
Wt in Air of Oven Dry Sample (2) B 3983 312.2
Wt of Sample in Water (2) C 249.1 194.6
Bulk Specific Gravity B C 2.650 2.626 2.638
Bulk Specific Gravity A 2657 | 2637 | 2647
(Saturated-Surface-Dry Basis) - C
Apparent Specific Gravity B C 2.669 2.655 2.662
Absorption % - B_+100% 0.274 0.423 0.348
Remarks
C e~ W g
MGC TSR AJE
I.ab.Assistant 4 Lab, Technician Engineer
Tested By Checked By Certificd By
Job No. _ Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

p CENTRAL ENGINEERING CONSULTANCY BUREAU
: No 11, Jawatta Road, Colombo 05,




Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
AO30078 OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
17/0¢t/2603 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase II
Location of the Sample MB-5/depth 5.00-5.59m
Date of Test 16-0Oct-03
Size of Aggregates 20mm
Sample No. I 1 I 2 | Average
Rock Type Charnokitic gneiss
Wt in Saturated Surface Dry (g) A 594.0 440.6
Wt in Air of Oven Dry Sample (2) B 592.0 439.2
Wt of Sample in Water (2) C 3709 275.7
Bulk Specific Gravity = -AB_C 2.653 2.662 2.658
5 - -
Bulk Specific Gravity . A 2 662 2671 5 667
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity = B_BT 2.677 2.636 2.681
. A -B
Absorption % = ——-—-B——*IOO% 0.338 0.330 0.334
Remarks
Cubee| gl 18k
MGC SR AJE
Lab.Assistant ¥ Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DRL/3/007 . Engineering Procurement Construction Division

. CENTRAL ENGINEERING CONSULTANCY BUREAU

No 11, Jawatta Road, Colombo 05,
Sri Lanka.




Sample Test Code SPECIﬁC GRAWTY & WATER ABSORPTION Our Reference

A030078 OF COARSE AGGREGATES CB/EPC/LAB/04DRL

Date of Report

17/0ct/2003 Specification No: ASTM C127-77

PROJECT : Broadlands Hydropower Projéct - Phase 11

Location of the Sample MB-5/depth 22.00-22.18m
Date of Test 16-Oct-03
Size of Apgregates 20mm
Sample No. | 1 I 2 l Average
Rock Type Quartz rich garnet biotite gneiss
Wt in Saturated Surface Dry (g) A 451.9 350.7
Wt in Air of Oven Dry Sample (g B 4472 3473
Wt of Sample in Water (g) C 278.8 2182
Bulk Specific Gravity = T-BT 2.584 2.621 2.603
Bulk Specific Gravity ' = A 2611 2 647 2629
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity =5 B C 2.656 2.690 2.673
. A -B
Absorption % = -——B-——*100% 1.047 0.976 1.011
Remarks
C LefrAn W AR
MGC TSR AJE
Lab. Assistant Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DRL/3/007 . Engineering Procurement Construction Division

© CENTRAL ENGINEERING CONSULTANCY BUREAU

*= No 11, Jawatta Road, Colombo 05,
Sri Lanka.

e o



SPECIFIC GRAVITY & WATER ABSORPTION

Our Reference

Sample Test Code
A030078 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-71
PROJECT : Broadlands Hydropower Project - Phase II
Location of the Sample MB-5/depth 22.18-22.32m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. I 1 I 2 | Average
Rock Type Quartz rich garnet biotite gneiss
Wt in Saturated Surface Dry (2 A 428.7 289.0
Wt in Air of Oven Dry Sample (g) B 424.4 286.0
Wt of Sample in Water (2) C 264.9 179.9
. . B

Bulk Specific Gravity . C 2.591 2.623 2.607
Bulk ific Gravi

ulk Specific Grawty — A 2617 | 2650 | 2633
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity B B C 2.660 2.696 2.678

. A -B
Absorption % *100% 1.011 1.035 1.023
Remarks
bl W il
MGC TSR AJE
Lab.Assistant 4 Lab. Technician Engineer
Tested By Checked By Certified By

Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU
No 11, Jawatta Road, Colombo 05,




SPECIFIC GRAVITY & WATER ABSORPTION

Sample Test Code Qur Reference
A030079 OF CO'ARSE AGGREGATES CB/EPC/LABN4DRL
Date of Report \
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MT-6/depth 39.34-39.68m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. I 1 I 2 | Average
Rock Type Quartz rich garnet biotite gneiss
Wt in Saturated Surface Dry (g) A 3432 332.9
Wt in Air of Oven Dry Sample (2) B 341.6 3314
Wt of Sample in Water (g) C 2209 214.6
B
Bulk Specific Gravity A C 2.791 2.799 2.795
Bulk Specific Gravity . A 2 805 2812 2809
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity B B C 2.829 2.836 2.833
. A -B
Absorption % *100%)| 0.480 0.465 0.472
Remarks
v O @M
MGC TSR AJE
Lab.Assistant Lab. Technician Engineer
Tested By Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

4 No 11, Jawatta Road, Colombo 05,

Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU
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SPECIFIC GRAVITY & WATER ABSORPTION

: No 11, Jawatta Road, Colombo 05,
Sri Lanka.

Sample Test Code Our Reference
A030079 OF COARSE AGGREGATES CB/EPC/LAB/OADRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I
Location of the Sample MT-6/depth 39.48-39.68m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. I 1 | 2 I Average
Rock Type Quartz rich garnet biotite gneiss
Wt in Saturated Surface Dry (g A 5339 421.0
Wt in Air of Oven Dry Sample (g) B 5315 418.9
Wt of Sample in Water (g) C 336.1 264.7
Bulk Specific Gravity Y B C 2.688 2.681 2.684
Bulk Specific Gravity ' A 2 700 2 694 2 697
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity 5 B S 2.721 2.717 2.719
. A -B
Absorption % *100% 0.452 0.497 0.474
Remarks
R N W RRED
MGG ~'T§R AJE
Lab.Assistant Lab. Technician Engineer
Tested By § Checked By Certified By
Job No. Laboratery & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

. CENTRAL ENGINEERING CONSULTANCY BUREAU

-85~




Sampie Test Code SPECIFIC GRAVITY & WATER ABSORPTION Qur Reference
A030079 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MT-6/depth 39.68-39.82m
Date of Test 16-Oct-03
Size of Aggregates 2(mm
Sample No. [ 1 I 2 I Average
Rock Type Quartz rich garet biotite gneiss
Wt in Saturated Surface Dry (2) A 488.0 5254
Wt in Air of Oven Dry Sample (2 B 4853 523.1
Wt of Sample in Water () C 311.8 345.6
Bulk Specific Gravity Y B C 2.754 2.909 2.832
Bulk Specific Gravity - A 2769 5 922 2 846
(Saturated-Surface-Dry Basis) A-C
Apparent Specific Gravity 5 B C 2.796 2.948 2.872
: A -B
Absorption % *100% 0.550 0.449 0.500
Remarks
AT Y w0
MGC TSR AJE
Lab.Assistant :[" Lab. Technician Engineer
Tested By Checked By Certified By
Job No. ... Laboratory & Site Investigation Unit
DRL/3/007 *  Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU

No 11, Jawatta Road, Colombo 05,
Sri Lanka.
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No 11, Jawatta Road, Colombo 05,
Sri Lanka.

Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030079 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I
Location of the Sample MT-6/depth 39.40-39.98m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. I 1 l 2 | Average
Rock Type Quartz rich garnet biotite gneiss
Wt in Saturated Surface Dry (g) A 691.7 514.8
Wt in Air of Oven Dry Sample (z) B 688.7 5123
Wt of Sample in Water (g) c 435.5 324.5
Bulk Specific Gravity A B c 2.688 2.691 2.690
Bulk Specific Gravity A 2700 | 2705 | 2702
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity B B C 2.720 2727 2.724
. A -B
Absorption % —B———*IOO% 0.430 0.492 0.461
Remarks
C v, C R I }% M
MGC (4 SR AJE
Lab.Assistant p Lab. Technician Engineer
Tested By Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRI./3/007 Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU




Sri Lanka.

Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030080 OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MT-7/depth 46.18-46.31m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. 1 2 | Average
Rock Type Biotite gneiss
Wt in Saturated Surface Dry (2) A 541.2 397.1
Wt in Air of Oven Dry Sample (g) B 5391 395.9
Wt of Sample in Water (g) C 363.7 267.1
Bulk Specific Gravity x B C 3.038 3.046 3.042
Bulk Specific Gravity ‘ A 3,050 3.055 3052
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity B B C 3.074 3.074 3.074
. A -B
Absorption % *100% 0.378 0.303 0.341
Remarks
C/ Lo t" - W M
MGC SR AIE
Lab.Assistant J Lab. Technician Engineer
Tested By Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
No 11, Jawatta Road, Colombo 035,




Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030080 ~ OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample MT-7/depth 46.31-46.41m
Date of Test 16-Oct-03
Size of Aggregates 20mm
Sample No. | 1 2 ] Average
Rock Type Biotite gneiss
Wt in Saturated Surface Dry (2) A 482.1 405.5
Wt in Air of Oven Dry Sample () B 481.2 404.3
Wt of Sample in Water (g) C 3249 273.7
Bulk Specific Gravity y B C 3.059 3.068 3.064
Bulk Specific Gravity | A 3 065 3077 3071
(Saturated-Surface-Dry Basis) A -C
Apparent Specific Gravity B B . 3.078 3.095 3.087
. A -B
Absorption % *100% 0.202 0.282 0.242
Remarks
ard sol 5.2 A2
MGC SR AJE
Lab. Assistant Lab. Technician Engineer
Tested By 3 Checked By Certified By
Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU
© No 11, Jawatta Road, Colombo 05,
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Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030081 OF COARSE AGGREGATES CB/EPC/LAB/04DRL
Date of Report

17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I1

Location of the Sample MT-8/depth 56.20-56.40m

Date of Test 16-Oct-03

Size of Aggregates 20mm

Sample No. I 1 | 2 | Average

Rock Type Biotite gneiss

Wt in Saturated Surface Dry (g) A 663.6 462.0

Wt in Air of Oven Dry Sample {g) B 662.6 460.9

Wt of Sample in Water {g) C 435.0 299.2

Bulk Specific Gravity = TB—E:_ 2.899 2.831 2.865

I - - —

Bulk Specific Gravity . A 2 903 2838 2 870
(Saturated-Surface-Dry Basis) A -C

Apparent Specific Gravity = —B—B—C—— 2.911 2.851 2.881

. A -B
Absorption % = —B *100% 0.146 0.243 0.195
Remarks
Crben W L
MGC P TSR AJE
Lab. Assistant § Lab. Technician Engineer
Tested By Checked By Certified By

Job No. Laboratory & Site Investigation Unit

DRL/3/007 Engineering Procurement Construction Division

© No 11, Jawatta Road, Colombo 05,
Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU

=70 =




SPECIFIC GRAVITY & WATER ABSORPTION

Sample Test Code Our Reference
A030081 - OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I1
Location of the Sample MT-8/depth 56.40-56.60m
Date of Test 16-Oct-03 !
Size of Aggregates 20mm
Sample No. | 1 I 2 I Average
Rock Type Biotite gneiss
Wt in Saturated Surface Dry (g) A 686.4 382.8
Wt in Air of Oven Dry Sample (g) B 685.4 381.8
Wt of Sample in Water (g) C 429.5 239.0
Bulk Specific Gravity = —A--ET 2.668 2.654 2.661
K . . —
Bulk Specific Gravity = __A 2672 | 2662 | 2667
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity = —gl(—:— 2.679 2.674 2.676
. A -B
Absorption % = T*IOO% 0.146 0.270 0.208
Remarks
- é
= R
MGC TSR AJE
Lab.Assistant ¥ Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DRL/3/007 ‘  Engineering Procurement Construction Division

¢ No 11, Jawatta Road, Colombo 05,
Sri Lanka.

. CENTRAL ENGINEERING CONSULTANCY BUREAU




Sample Test Code | C GRA ITY &WATER ABS()RPTION Our Reference
AG30116 ~ OF COARSE AGGREGATES CR/EPC/LAB/O4DRL
Date of Report
28/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11

Location of the Sample

TR-1/depth 10.16-10.49m

Date of Test

23-0ct-03

Size of Aggregates 20mm
Sample No. l 1
Rock Type Biotite gneiss
Wt in Saturated Surface Dry (2) A 829.7
Wt in Air of Oven Dry Sample (g) B 822.5
Wt of Sample in Water (g) C 520.7
B
Bulk Specific Gravi 2.662
pecl avity A . C
Bulk Specific Gravity A 9 685
(Saturated-Surface-Dry Basis) A -C )
Apparent Specific Gravity ?ET 2.725
Absorption % A B 4i00% 0.877
Remarks
S S %‘ ’WQ
MGC TSR AJE
Lab.Assistant | = Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DRL/3/007 - Engineering Procurement Construction Division

Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU
: No 11, Jawatta Road, Colombo 03,




. No 11, Jawatta Road, Colombo 05,

Sri Lanka.

Sample Test Code SPECIFIC. GRAVITY & WATER ABSORPTION Our Reference
A030115 .. OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report
28/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase I1
Location of the Sample TR-1/depth 18.38-18.83m
Date of Test 23-Qct-03
Size of Aggregates 20mm
Sample No. 1 | 2 Average |
Rock Type Biotite gneiss
Wt in Saturated Surface Dry (g) A 1,890.5 1,188.1
Wt in Air of Oven Dry Sample (g) B 1,877.7 1,179.5
Wt of Sample in Water (g) C 1,277.4 801.8
Bulk Specific Gravity x B C 3.063 3.053 3.058
Bulk Specific Gravity - A 3.084 3.076 3.080
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity B B C 3.128 3.123 3.125
. A -B
Absorption % *100% 0.681 0.728 0,705
Remarks
N .
MGC TSR~ AJE
Lab.Assistant -+ Lab. Technician Engineer
Tested By Checked By Certified By
Job No. . Laboratory & Site Investigation Unit
DR1./3/007 . Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU




© No 11, Jawatta Road, Colombo 05,
Sri Lanka.

Sample Test Code SPECIFIC GRAVITY & WATER ABSORPTION Our Reference
A030076 OF COARSE .AGGGATES. CB/EPC/LAB/O4DRL
Date of Report

17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11

Location of the Sample BQ-2/depth 16.32-16.73m

Date of Test 16-Oct-03

Size of Aggregates 20mm

Sample No. | 1 | 2 | Average

Rock Type Granitic gneiss

Wt in Saturated Surface Dry (2 A 3872 375.0

Wt in Air of Oven Dry Sample (2 B 383.5 3723

Wt of Sample in Water {g) C 238.0 231.7

Bulk Specific Gravity A B C 2.570 2.599 2.585

Bulk Specific Gravity . A 5 595 2 618 2 606
(Saturated-Surface-Dry Basis) A -C

Apparent Specific Gravity B B C 2.636 2.648 2.642

. A -B
Absorption % ——eeee—*100% 0.973 0.712 0.842
Remarks
T 4
b i P Tl
MGC , SR AJE
Lab.Assistant L.ab. Technician Engineer
Tested By Checked By Certified By

Job No. Laboratory & Site Investigation Unit

DRL/3/007 Engineering Procurement Construction Division

CENTRAL ENGINEERING CONSULTANCY BUREAU
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Sample Test Code SPECI:FIC GRAVI & WATER ABSORPTION Our Reference
A030076 OF COARSE AGGREGATES CB/EPC/LAB/O4DRL
Date of Report

17/0ct/2003 Specification No: ASTM C127-77
PROJECT : Broadlands Hydropower Project - Phase 11
Location of the Sample BQ-2/depth 18.00-18.39m
Date of Test 16-Oct-03
Size of Agpregates 20mm
Sample No. | 1 | 2 | Average
Rock Type Granitic gneiss
Wt in Saturated Surface Dry (g) A 417.6 330.2
Wt in Air of Oven Dry Sample (g) B 413.5 327.5
Wt of Sample in Water (g) C 257.6 203.3
Bulk Specific Gravity = B C 2.584 2.580 2.582
Bulk Specific Gravity = A

2610 2.601 2.606
(Saturated-Surface-Dry Basis) A - C
Apparent Specific Gravity = B B C 2.652 2.637 2.644

. A -B
Absorption % = ——B—-*100% 0.989 0.837 0.913
Remarks
Cp Qv W H:EQ
MGC SR AJE
Lab.Assistant $ Lab. Technician Engineer
Tested By Checked By Certified By

Job No. Laboratory & Site Investigation Unit
DRL/3/007 Engineering Procurement Construction Division

¢ No 11, Jawatta Road, Colombo 05,
Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU




Sample Test Code Our Reference
A030097-0114, 117&118 COMPRESSION TEST ON ROCK SAMPLES CB/EPC/LAB/O4DRL
Date of Test (Soaked Samples)
17-Oct-2003
PROJECT : Broadlands Hydropower Project - Phase II
_ Diar ; Weight of] Unconfined
Geological Name of rock Bore Halq ; rer Length of Sample S_amp o |Load at Compressive
g No. & Depth|. (mm) (mum) Before | Faliure
Sample 4 Strength
(m) — ‘ Soaked | (kN) 2
bEhoE ] 2] 3 |MEAN] 1 2 3 |MEAN| (@) (N/mm”)
BQ-1(17.10-
lQuartzo feldspathic gneiss 17.24) 54/5 | 54.2154.2] 54.3 |114.0] 113.6|113.9]113.8] 751.20 | 117.93 50.93
BQ-1(17.39-
{Quartzo teldspathic gneiss 17.75) 54,2 | 54.2]154.9] 54.4 | 108.6| 108.7] 109.2| 108.8] 700.50 | 127.28 54.69
| BQ-1(20.60-
Impure quartzite 22.75) 54,2 | 54.3|54.4| 543 | 65.1| 65.2] 653 ] 652 | 41769 | 62.26 26.88
BQ-2(22.52-
Granitic gneiss 22.62) 49)8 | 49.9]|50.5] 501 | 99.2] 90.8 | 999} 99.6 | 504.15 20.06 10.19
BQ-2(22.62-
Granitic gneiss 22.72) 5010 | 50.0]50.0] 50.0 | 101.3} 101.5] 102.0} 101.6] 508.03 | 108.60 55.31
BQ-2(22.90-
Granitic gneiss 23.00) 49)9 | 49.9] 49.9] 49.9 | 101.5]101.5|101.6][ 101.5] 513.40 | 140.40 71.79
MB-5(5.73-
Charnokitic gneiss 5.83) 50/0 | 50.0] 50.1| 50.0 | 101.0] 102.0] 102.0} 101.7] 516.17 | 181.89 92.51
MB-5({9.00-
Chamokitic gneiss 9.10) 49/8 | 49.8] 49.9| 49.8 | 101.0] 101.0] 101.5] 101.2] 51930 | 146.03 74.87
MB-5{9.52-
Charnokitic gneiss 9.62) 49,1 [ 49.5]| 40.6] 49.4 |101.2] 101.5] 101.6[ 101.4] 519.32 99.29 51.81
MB-5{22.00-
Charnokitic gneiss 22.38) 49.7 | 497|497} 49.7 | 99.8 | 101.0|101.1| 100.6] 512.89 | 264.10 136.13
MT-6(39.46- .
Quartz rich garnet biotite gneiss |39.56) 49,2 | 49.5]|40.5} 49.4 |102.1] 102.4| 102.8[ 102.4] 560.59 93.72 48.90
MT-6(39.00-
Quartz rich garnet biotite gneiss |39.10) 49,2 | 49.8| 40.9] 49.6 |101.1]101.1|100.6| 100.9] 607.00 | 164.87 85.21
MT-6(39.68-
Quartz rich gamet biotite gneiss |39.78) 49.5 | 49.6]| 49.6] 49.6 | 110.0]110.0}110.3] 110.1} 514.38 | 121.67 63.05
MT-6(39.58-
Quartz rich garnet biotite gneiss |39.68) 496 |49.7|49.0] 407 | 960 ] 963 | 96.3| 96.2 | 495.79 | 108.80 55.90
MT-7{46.00-
Biotite gneiss 46.11) 54,5 | 54.6]|54.7] 54.6 |111.7]111.7] 1115/ 111.6] 796.30 | 218.03 93.12
MT-7(29.64-
Quartz rich biotite gneiss 29.75) 54,4 | 54.6]|54.8] 54.6 |110.8] 111.4]111.9] 111.4] 68560 | 164.87 70.42
MT-8(51.43-
Biotite gneiss 51.54) 54.4 | 54.6]|54.6] 54.5 |111.0] 111.0]111.0] 111.0] 800.70 | 250.61 107.30
MT-8(74.76-
Quartz rich biotite gneiss 74.86) 54,4 |545|546] 545|911 | 915|920 | 915 ] 68371 | 16298 69.86
TR-1(10.00-
Blotite gneiss 10.15) 54,6 | 564.4]|54.4] 545 |110.8] 110.9]110.8| 110.8] 693.50 | 162.98 69.95
TR-1(18.90-
Biotite gneiss 19.00) 54,3 | 54.3]| 54.4} 54.3 |111.0] 111.1]111.2[ 111.1] 78530 97.43 42.02
- L'(" = }% w
MGC i) ' AT
Lab Assistant (j Lab.Techrician Lab. I;pgineer
Tested By Checked By Centified By

Date of Test
20-Oct-2003

Job No.
DRL/3/007

Laboratory & Site Investigation Unit
Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
No. 11, Jawatta Road,Colombo 5,
Sri Lanka.
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DETERMNATION QFULTRASONIC PULSE VELOCIT Our Reference
OF ROCK CORE SAMPLES

CB/EPC/LAB/04DRL

Date of Report

Specification No:

ASTM D 2845-1983

23/Jan/2003
PROJECT:  Broadlands Hydropower Project-Phase I
No. Identification Diameter | Length Ultrasonic Pulse Velocity
(mm) (mm) (km/s)
Bore Hole No.| Depth (m)
1 MB 5 5.73-5.83 49.80 99.92 6.891
2 MB 5 9.00-9.10 49.62 101.20 7.845
3 MB 5 9.52-9.62 49.72 101.28 7.558
4 MB 5 22.00-22.38 49.62 100.58 7.396
5 MT 6 39.00-39.10 50.00 100.92 8.010
6 MT 6 39.46-39.56 49.62 102.62 7.029
7 MT 6 39,58-39.68 49.60 96.80 5.500
8 MT 6 39.68-39.78 49.52 100.22 4.494
9 MT 7 29.64-29.75 54,72 111.00 6.000
10 MT 7 46.00-46.11 54.40 111.80 7.260
11 MT 8 51.43-51.54 54.30 111.10 7.032
12 MT 8 74.76-74.86 54.42 92.00 6.301
13 BQ1 17.10-17.24 54.42 114.20 6.880
14 BQ1 17.39-17.50 54.40 109.00 6.566
15 BQI 20.60-22.75 54.38 65.20 7.581
16 BQ?2 22.52-22.62 49.80 100.20 3.976
17 BQ2 22,62-22.72 50.30 100.82 4272
18 BQ2 22.90-23.00 49.96 101.54 3.982

Tested at : University of Moratuwa

Department of Civil Engineering
Moratuwa, Sri Lanka
Ref : CE/GA/17/ST/2003/128

Pl

Engineer
Centified By
Laboratory & Site Investigation Unit
Job No. Engineering Procurement Construction Division
DRL/3/007 CENTRAL ENGINEERING CONSULTANCY BUREAU

No 11, Jawatta Road, Colombo 05,

Sri Lanka.
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Our Reference
CB/EPC/LAB/04DRL
Date
24/0ct/2003 Specification No: ASTM C 88-90
PROJECT : Broadlands Hydropower Project-Phase I1
Type of Sample IBQ 2(Coarse aggregates)
Sieve size | Grading of original Weight of test Percentage passing Welglited
(mm) sample % fraction before test | designated sieve after test pertl:en age
058
37.5-19.0 53.9 1500 0.10 ¢.1
19.0-9.5 429 1000 0.80 0.3
Total 0.4
Rounded off val 0
(to the nearest whole number)
Sieve Analysis
Test sieve Mass Cumulative Mass |Cumnulative Percentage
(m) Retagl;led Retained (g) Retained Passing Observed
375 - - - -
25.0 1451 1451 44.67 55.33
19.0 301 1752 53.94 46.06
12.5 1017 2769 85.25 14.75
9.5 374 3143 96.77 31.23
4.75 85 3228 99.38 0.62
Pan 12 3240 99.75 0.25

Total mass of dry sample : 3248¢g

{d

Tested at National Building Research Organisation

Engineer Jawatte Road, Colombo 5.
Certified By
; Laboratory & Site Investigation Unit
ngineering Procurement Construction Division
| CENTRAL ENGINEERING CONSULTANCY BUREAU
Job No. No 1, Jawatta Road, Colombo 05,
DRL/3/007 Sri Lanka.




POTENTIAL ALKALI-SILICA REACTIVITY
OF AGGREGATES (CHEMICAL METHOD)

Qur Reference

CB/EPC/[AB/O4DRL
Date
i ion No: T™ C-289
2 4/0ct/2003 Specification No AS
PROJECT : Broadlands Hydropower Project-Phase 11
Type of Sample | BQ 2(<50mm size Coarse aggregate)

Scope This test method covers chemical determination of the potential reactivity of an aggregate with
alkalies in portland cement concrete as indicated by the amount of reaction during 24h at 80C
between 1N Sodium Hydroxide solution and aggregate that has been crushed and sieved to pass
a 300mm sieve and be retained on a 150 mm sieve.

Quantity of Dissolved Silica (Sc) 2.57 mmol/i
Quantity of Reduction in Alkalinity(Rc) = 26.00 mmoli
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Engineer
Certified By

55 5 7510 25 50 75 100 250 100 750 1000
Cuantity Sc-Dissolved Silica ( millimoles per litre)

Tested at : Engineering & Laboratory Services (Pvt) Ltd.
Boralesgamuwa, Sri Lanka.

Job No.
DRL/3/007

.. Laboratory & Site Investigation Unit

Engineering Procurement Construction Division

¥: No 11, Jawatta Road, Colombo 05,
Sri Lanka.

CENTRAL ENGINEERING CONSULTANCY BUREAU




Sample Test Code | Our Reference

A030076 ' L: ANGELESAB SIQN TEST | cB/EPCLABIOADRL
Date of Report n _ : L :
23/0ct/2003

Specification No: ASTM C131/76

SUPPLIER: Broadlands Hydropower Project - Phase I1
Location Reference of the Sample BQ-2

Description of sample 19mm aggregates
Type of Fraction 19.0mm-9.5mm
Passing Retained Weight (g)

18.0mm 12.5mm 2500

12.5mm 9.5mm 2500

No.-of steel spheres used 11 nos.

Wyt .of sample before (g) | | 5(}{)0.0(; 50{;.00
Wat. Of sample retained on 1.7mm sieve after test (g) 4389.30 2597.80
Wgt of sample passing 1.7mm sieve (g) 610.70 2402.20

LOS ANGELES ABRASION VALUE 12.21% 48.04%

¥
C Ldw - 1 sl |

MGC S AJE
Lab.Assistant Lab. Téchhician| Engineer
Tested By Checked BY | Certified BY
Date of Test Laboratory & Site Investigation Unit
17-Oct-03 Engineering Procurement Construction Division
CENTRAL ENGINEERING CONSULTANCY BUREAU
Job Code No. 11, Jawatta Road,Colombo 5,
DRL/3/007 Sri Lanka.

S ——



36.60:39.82 m

- —
MT 8
56.4-56 6 m 16.0-18.38 m

Photograph 8: Core samples used for testing ‘specific gravity and water
Absorption’
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Photograph 9: Core samples used for testing ‘unconfined compression’
and ‘ultra sound wave velocity’
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TEST PIT LOG

[%BYJ@D

cecb

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING

Fresh rock

CONSULTANCY BUREAU
TEST PIT NO: TP 1
PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project
Location: Coordinates:
as given ; Kithulgala Eastern  E: 164535 Date Started: 11-Nov-02
Reduced level: I Northern N: 197920 Date Finished: 17/11/2002
¥
— Soil Profile of the Northern Direction
= |3
oy g
= = Description
Relatively loose, yellowish brown
and brown siity sand, sand mixture
with some gravel; many roots
0.55m
Moderately  decomposed  sub
angular and rounded (.5m to 0.75m
diameter boulders with gravel.
Deposits seems to be old river bed
deposit.
1.8m
Moderately  decomposed  large
2.1m boulders embedded in  soil;
diameter exceeds 1.2m
Photographs
Fig 1- Back ground of TP |
Silty Sand & Gravel
Fig. 2-TP1 - View 2
w E Fig. 3- TP1 - View 2
Fig. 4- TP! - View 3
S
Legend: Sand, sandy soil, silt etc. Logged by: Checked by:
Gravel, sandy gravel including boulders AAVD SMAPM
Clavey sand, clay etc. ,
Highly - moderately weathered rock boulder zone SHEET NO: 1 of 2




TEST PIT LOG

NEINTEERG  LAPORATORY & SITE
g . INVESTIGATION UNIT
CENTRAL ENGINEERING
cec CONSULTANCY BUREAU
TEST PIT NO: TP 1
PROJECT : Geotechnical Investigations for the Broadlands Hyvdropower Project
Location: Coordinates:
as given ; Kithulgala Eastern E: 164535 Date Started: 11-Nov-02
Reduced level: Northern N: 167920 Date Finished: 17/11/2002
&b
- Soil Profile of the Eastern Direction
&
= ‘=
o 2]
Y S ..
= = Description
C )9/ S.:{ 0 Relatively loose, yellowish brown
[ [ ’
: Lo 0‘ O/,, ¥ |and brown silty sand, sand mixture
/5 \D fh‘B@ <:§>‘ with some gravel; many roots
0.55m © j k *j
/ 4
2.2, “J ,° ‘ y a/ " ‘ Moderately decomposed  sub
ﬂba L © J angular and rounded 0.5m to 0.75m
&‘ , 2, ’ o E;\;?F diameter boulders with gravel.
£ o Za i @, o Deposits seems to be old river bed
< deposit.
Q a &a 7. < <
- VI - st .
oo Yo |
. p R
< <
ra
e Rl
1.8m 2
Moderately  decomposed  large
2.lm boulders embedded in  soil:
diameter exceeds 1.2m
N
Photographs
Fig [- Back ground of TP |
Silty Sand & Gravel
Fig. 2- TP1 - View 2
W E Fig. 3- TP - View 2
Fig. 4- TP{ - View 3
S
Legend: Sand, sandy soil, silt etc. Logged by: Checked by:
Gravel, sandy gravel including boulders AAVD BMAPM
E=—=  Clayey sand, clay etc.
"//1 Highly / moderately weathered rock boulder zone SHEETNO: 2 of 2

Fresh rock
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TEST PIT LOG AVEIUEERS  L\BORATORY &SITE

INVESTIGATION UNIT

& MAGIENS DU
cec CENTRAL ENGINEERING

CONSULTANCY BUREAU
TEST PIT NO: TP 2
PROJECT : Geotechnical Investigations for the Breadlands Hydropower Project
Location: Coordinates:
as given : Kithulgala Eastern  E: 164527 Date Started: 11-Nov-02
Reduced level: 1 Northern N: 197937 Date Finished: 17/11/2002
2
- Soil Profile of the Northern Direction
= 5
oy 3
W . -
= = Description

loose, yellowish brown and brown
silty sand, sand mixture with some

heeayel; many roots

Moderately to Fresh rock: sub
angular and rounded 0.5m to 0.75m
diameter boulders with gravel.
Deposits seems to be old river bed
deposit.

Fresh rock boulders embedded in
s0il; diameter exceeds 1.2m

Photographs

Fig 13- Back ground ot TP 2

Fig. 6- TP2 - View 2

W E Fig. 7- TP2 - View 2
Jiity Sand & Gravel . _
Fig. 8- TP2 - View 3
S
Legend: Sand, sandy soil, silt etc. Logged by: Checked bv:

Gravel, sandy gravel including boulders AAVD BMAFM
Clayey sand, clay etc.
Highly / moderately weathered rock boulder zone SHEETNO: 1 of 2
Fresh rock
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TEST PIT LOG

ENGINEERS

TEST PIT NO:

TP 2

cecb

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING
CONSULTANCY BUREAU

PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project

Location: Coordinates:

as given ; Kitulgala Eastern E: 164527 Date Started: 11-Nov-02
Reduced levei: I Northern N: 197937 Date Finished: 17/11/2002

Mosaic Log

Soil Profile of the Eastern Direction

Description

loose, yellowish brown and brown
silty sand, sand mixture with some
gravel; many roots

Moderately to Fresh rock; sub
angular and rounded 0.5m to 0.75m
diameter boulders with gravel.
Deposits seems to be old river bed
deposit.

Fresh rock boulders embedded in
soil; diameter exceeds 1.2m

Ity Sand & Gravel

Fig. 7- TP2 - View 2

Fig. 8- TP2 - View 3

Photographs
Fig 15- Back ground of TP 2

Fig. 6- TP2 - View 2

Legend:

Sand, sandy soil, silt etc.
Gravel, sandy gravel including boulders
Clayey sand, clay etc.

Highly / moderately weathered rock boulder zone
Fresh rock

Losged by: Checked by:
AAVD BMAPM
SHEETNO: 2 of 2
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TEST PIT LOG

TEST PIT NO:

TP 3

FEATURE / PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING
CONSULTANCY BUREAU

Location: Coordinates:
as given ; Kalugala Bastern  E: 164471.608m Date Started: 9-Sep-03
llO_S__n_’g Northern N 197932.447m Date Finished: 12-Sep-03

Reduced level:

Fine to medium gramt;d yellowish bIDW-l-l ----
sand (10% of coarse grains available)
Medium to coarse grained yellowish brown
sand (high% of coarse grains & Quartz particles rich)
Fine to medium grained brown sand

(5% of coarse grains and tree roots available)
Medium to coarse grained yellowish brown

sand (high% of coarse grains & Quartz particles rich)

Fine to very coarse grained brown sand
(high% of coarse grains & tree roots available)

Finc to medium grained brown sand

(5% of coarse grains and tree roots available)
Fine to very coarse grained brown sand with gravels,
cobbles,pebbles & tree roots available.(Fresh to
|moderately weathered boulders embeded in soil)
(Max. diameter of houlder is 30 cmé& angular shaped)

Gravelly sand
with cobbles &
pebblels

Photographs
Photograph -1- Back ground of TF 3
Photograph-2 TP3 - View 1

Photograph-3 TP3 - View 2




TEST PIT LOG

TEST PIT NO:

TP 3

FEATURE / PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING
CONSULTANCY BUREAU

Location:

Coordinates:

as given ; Kalugala

EBastem E:

164471.608m Date Started: 9-Sep-03

{105m_

7 Northem N:

197932.447

Date Finished'

Reduced levg_l: )

L T
-

fr
-

Fine to medium grained yellowish brown

“sand (10% of coarse grains available)
Medium to coarse grained yellowish brown
sand (high% of coarse grains & Quartz particles rich)
it

et I TSy
L

Fine to medium grained brown sand

(5% of coarse grains and tree roots available)

Fine to very coarsc grained brown sand
(high% of coarse grains & tree foots available)

Fine to medium grained brown sand
(5% of coarse grains and tree roots available)

IFine to very coarse grained brown sand with gravels,
cobhles,pebbles & tree roots available. (Fresh to
|moderately weathered boulders embeded in soil}
(Max, diameter of boulder is 30 cm& angular shaped)

Gravelly sand
with cobbles &
pebblels

Photographs
Photograph 1- Back ground of TP 3
Photograph-3 TP3 - View 1

S Photograph-2 TP3 - View 2

:




TEST PIT LOG

TEST PIT NO: TP 4

FEATURE / PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING
CONSULTANCY BUREAU

L.ocation: Coordinates:

as given ; Kalugala

164335.926m

Date Started: 9-Sep-03

198024.552m_

Dat Ei ished:

Reduced level: [103m

0.85) / _____\\,.

2.00} .

[
l
N ‘e
\
~ ~

Fine grained,brown,clayey silty sand

with some organic matters
‘ Medium grained light brown siity sand
(High % of guartz grains & tree roots avilable)
Fine to medium grained yellowish red
silty sand with some tree roots
Very fine to medium grained yellowish
red silty sand with some lree roots
Fine to medium grained orange red
silty sand with some tree roots

Fine grained brown,clayey silt

with some tree roots

Fine to medium grained brown silty
sand with some iree roots

[Fine grained,reddish brown,clayey silt
{Deposit seems to be old river deposit)

Photographs
Photograph 4- Back ground of TP 4
Photograph 5- TP4 - View 1

Photograph 6- TP4 - View 2

Z




TEST PIT LOG

TEST PIT NO: TP 4

FEATURE / PROJECT : Geotechnical Investigations for the Broadlands Hydropower Project

LABORATORY & SITE
INVESTIGATION UNIT
CENTRAL ENGINEERING
CONSULTANCY BUREAU

Location: Coordinates:
as given ; Kalugala Eastern  E: 164335.926m Date Started: 9-Sep-03
Reduced level: 1103m  [Northemn N: 198024.552m 12-Sep-03
- - - Fine grained brown,clayey silty sand
0.20 N - N A ) with some organic matters
. - Medium grained light brown silty sand
0.49¢ . /__ - ’_/ {High % of quartz grains & tree rocts avilable)
: * . |Fine to medium grained yellowish red
0.62 \ / . . — silty sand with some tree roots
- N Very fine to medium grained yellowish
0.83 / \ . \ l red silty sand with some tree rools
B Fine to medium grained orange red
. ~ " .-
- —_— silty sand with some tree roots
1.23 .. / e
\ — . \ Fine grained browa,clayey silt
1.50 \ with some free roots
. ~ ~ Fine to medium grained brown silty
1.85 . / \ \__ \ sand with some tree roots
/ . Fine grained,reddish brown,clayey silt
2.00% (Deposit seems to be old river deposit)
Photographs
Photograph 4- Back ground of TP 4
Photograph 6- TP4 - View 1
N
S Photograph 5- TP4 - View 2

A




Back ground of TP1

.
.

Fig 01

TP 1 - View |

Fig 02
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Fig 06 : TP 2 — View 2
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Fig 09 : Coarse Aggregates from TP1

T s s v pvmmoro in |
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Fig 10 : Coarse Aggregates from TP2
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Fig 11 : Collection of River Sand
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Photograph 1: Back ground of TP3

Photograph 2: View of TP3 in N-S direction
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Photograph 4: Back ground of TP4
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Photograph 6: View of TP4 in E-W direction
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