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Introduction

Representative soil and rock samples from the boreholes and test pits (material sources,
please refer to Report Volume V and VII) at different depths were selected and tested in
order to determine the physical and chemical properties of the subsurface soil/rock
stratums and material sources. Lists of sampling and laboratory/in-situ testing are
presented in Appendix 1 of this factual report.

In-situ Field Density (Sand-Cone Method) and Moisture Content (Speedy Moisture Testing
Kit) tests were carried out during the execution of the test pits.

In addition to above, Pocket Penetrometer was used to evaluate consistency and
approximate unconfined compressive strength/undrained shear strength of the cohesive
soil stratums in boreholes BHVR1, BHVR2, BHVR4 and BHVR6 (please refer to Report
Volume VII).

Laboratory (Lebanon) test results (except BHRA5 and SAND/GRAVEL material sources) are
presented in Appendices 2 to 6.
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APPENDIX 1.  LISTS OF SAMPLING & LABORATORY/IN-SITU
TESTING
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Bisri Dam Laboratory Testing - First Package
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Bisri Dam Laboratory Testing Program - Second Package
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Bisri Dam Laboratory Testing Program - Second Package

DARALHANDASAH NAZH TALEB & PARTNERS consuting engneers

' oW '
Sampling il iy e .ﬂg}.ulg 'JLE a I fa H':I.I.QJ | ]l:l
- o L L]
Testing
Sail Rock
)
= |lo|o|o|o|o|lo|o]|]o|lo|o| o © |o]lo|Q|m]|© © Q
— =
= ) .5 b= >
(o] P = c

T £ g = = - < ) T
- ) = — = | € @) = o

o £ 3 2 g 3 - S| c AN PR EI AR s |=

o s et a o 1= e o) t1818|ol2l5.]OoT|8|2EDd2|E|8] = |o

. (%] S) u— o= @ 210 RB|s|lsl=2lZ2c|clsPdES || = =

o — © k) o o|l8 |9 nlol=18]| o cElg 2|53 Hd=| S| & <]

z © S =1 ) clz|5(o|1=|=|2[e|91@e2|lsE|2(8EY9|(23|S|] = I
< > £ g lo(gle(3ls|=]|2|leleles]ls2|S|<ETS|C o 5
= @ a 3|3 <] s8]l 2|E|lS|csali8|LlokEd2|o|E -

o) (9] o> ) s|l=|lc|<|8|® con|lZ|loEvls|Xx]|3 [0) S
g 2 I = I= IS} S SY|d|sP A< | 8|8 S o
= = |3 SHEHEEIE:
@) »
99.4-99.7 Chocolate brown MARLSTONE. 1 11 1f 1 1 1
, March 15 -
BHRA1 136-136.2 Core Bluish grey MARLSTONE. April 08, 11 1
Bluish grey fossiliferous sandy
142.5-142.7 LIMESTONE. 2014 1 ] 1] 1 1 1
22.5-22.65 Beige very sandy marly LIMESTONE 1] 1 1
BHRA3 525527 |~ | Bluish grey calcareous MARLSTONE March 17 - 1 1
76.5-76.85 Bluish grey fossiliferous calcareous 28, 2014 1l 1] 1] 1 1| 1 1
' ’ MARLSTONE
BHRA4 [ 72-72.1 [Core | Bluish grey very sandy MARLSTONE | 26.05.2014 1 1 1
36.5-36.8 Light cream to white sandy LIMESTONE . 1 1 11 1 1 1
g y April 04 -
BHRA2| 89.8-90.05 | Core Beige sandy marly LIMESTONE May 10, 1 1] 1 1 1
Bluish grey sandy calcareous 2014
136.8-137.1 MARLSTONE 1 1 1f 1 1 1
Total of 10 rock and 10 soil samples.

Page3/3




Bisri Dam Laboratory Testing Program - Third Package / Lebanon
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BISRI DAM LABORATORY TESING - NEW TEST PITS (NTP)
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1l 11 1 1 1 1
NTP2 Bulk Clay core material (Area: N-1) 28.05.2014
5 | 1] 1 1 1 1
2.5 31 1| 11 1 1 1 1
NTP3 3.4 Bulk Clay core material (Area: S-3) 28.05.2014 1l 11 1 1 1 1
3.8 1 1] 1 1 1
2.5 1] 1] 1| 1 1 1 1 1
NTP4 Bulk Clay core material (Area: N-3) 29.05.2014
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Test will be done on compacted/re-molded (98%, Wopt + 2%) soil samples.
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0.7 Slightly silty SAND. 1 |21 2 2] 2 |1 12 1 1
NTP9 Bulk
2 Very gravely SAND with few Cobbles. 1 111 1 1 1 1 1 1 1 1 11111 1 1
2 ) 1 1)1 1 1 1 1 1 1 1 1|1 1
NTP10 Bulk | SAND and GRAVEL with few Cobbles.
3.5 1 111 1 1 1 1 1 1 1 1|11 1
1.7 ) 1 1)1 1 1 1 1 1 1 1 1
NTP11 Bulk | SAND and GRAVEL with some Cobbles.
4 1 111 1 1 1 1 1 1 1 1 11111 1
1.5 SAND and GRAVEL with few Cobbles. 1 111 1 1 1 1 1 1 1 1 11111 1
NTP12 Bulk SAND and GRAVEL with Cobbl
3 an with some Cobbles 12| 2 2] 2 |2f 2 1 1] 1 |2
and few Boulders.
1.5 SAND and GRAVEL with many Cobbles. 1 111 1 1 1 1 1 1 1 1 11111 1
NTP13 Bulk
3.5 Very gravely SAND with few Cobbles. 1 111 1 1 1 1 1 1 1 1 11111 1 1
1.4 SAND and GRAVEL with many Cobbles 1 111 1 1 1 1 1 1 1 1 1
NTP14 Bulk SAND and G | with Cobbl
3.4 and ravel with many ©-00bles 1| 2 2] 2 |2f 2 1 (2] 1 Jaf2]2]| 2
and some Boulders.
NTP15 18 | Bulk SAND and GRAVEL with some Cobbles 1 1|1 1 1 1 1 1 1 1 1 11111 1 1
and few Boulders.
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1.7 SAND and GRAVEL with some Cobbles 1 11 1 |1 1
NTP16 Bulk d Id
35 and Boulders. 1 1 1 1 1 1 1

SAND and GRAVEL with some Cobbles
and Boulders.

H
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=
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=

NTP17 1.8 | Bulk

NTP18 1 Bulk SAND and GRAVEL with some Cobbles 1 111 1 1 1 1 1
and Boulders.

0.4 SAND and GRAVEL.

NTP19 Bulk
1.2 Gravely SAND.

NTP20 0.8 | Bulk | SAND and GRAVEL with few Cobbles. 1 1)1 1 1 1 1 1
1.5 )

NTP21 e Bulk | SAND and GRAVEL with few Cobbles.

NTP22 1 Bulk SAND and GRAVEL with Cobbles and 1 111 1 1 1 1 1

Boulders.
NTP23 15 | Bulk SAND and GRAVEL with Cobbles and 1 111 1 1 1 1 1

Boulders.
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M/SDAR AL HANDASA NAZIH TALEB & PARTNERS

BISRI DAM / DAM FOOTPRINT
LABORATORY TESTINGS
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MAY 2014
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Q19U BB OSSR 1L [T6/1 17 X0 0 d H1E69PF (1 - [96): X0 (TRRIEY - 0£69FY (] - 196} 113L

Client : M/S Dar Al Handasa Nazih Taleb & Partners

Project :

Bisri Dam

Location : Dam Footprint

Date :

08/05/14

TEST DATA SUMMARY - ASTM Designations D422, D2140, D2216, D2974, D4318, D4972 - BS812_parts117&118

Sample Depth BS Grain Size distribution Atterberg limits | Moist. Bulk [Saturated Yoid Organic S047 CL” PH
I.D soil |Gravel| Sand | Fines | Silt | Clay LL PL cont. dens. dens. ratio content cont. cont.
m classif. % %o %o % % %Yo Y% Yo g;’cm3 glem’ % ppm ppm
5.00 SM 0 78 22 15 T 21 5 20 1.69 1.71 0.420 - 43 86 7.60
9.00 SM 0 73 27 16 11 21 4 30 1.71 1.72 0.435 - - - -
13.50 SM 0 56 44 35 9 25 3 32 1.72 1.73 0.451 - 41 83 7.58
16.50 CH 0 14 86 21 65 64 39 33 1.96 2.01 0.596 = - - -
21.00 CH 0 7 93 24 69 67 32 33 1.95 2.02 0.627 5.6 31 69 7.78
25.50 CH 0 0 100 32 68 54 26 34 1.92 1.98 0.630 6.7 - - -
BHVL1 33.00 CH 0 1 99 40 59 51 33 42 1.96 2.04 0.622 - 33 71 7.70
38.80-39.00) CH 0 0 100 41 59 52 32 40 1.86 1.93 0.631 - - - -
45.00 CH 0 0 100 42 58 56 36 36 1.89 1.96 0.628 - 34 68 7.71
51.00 CH 0 0 100 33 67 54 35 37 1.83 1.87 0.594 - - - -
57.00 CH 0 0 100 35 65 57 34 39 1.85 1.94 0.607 - 31 63 7.68
64.50 CH 0 0 100 38 62 56 35 40 1.83 1.93 0.618 - - - -
66.00 CH 0 3 97 36 61 57 34 37 1.89 1.96 0.621 - 32 64 7.70
Head of laboratory section e F/ASSACO
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Client : M/S Dar Al Handasa Nazih Taleb & Partners

Project : Bisri Dam \e,\ &
Location : Dam Footprint ﬁ >
Date : 08/05/14 =10
o
TEST DATA SUMMARY - ASTM Designations D422, D2140, D2216, D2974, D4318, D4972 - BS812 parts117&118
Sample | Depth BS Grain Size distribution Atterberg limits | Moist. Bulk |Saturated Void Organic S04~ CL” PH
LD soil [ Gravel| Sand | Fines | Silt | Clay LL PL cont. dens. dens. ratio content cont, cont.
m classif. | % % % % % % % % glem® | g/em® % ppm ppm
3.00 CL 0 34 66 45 21 28 19 18 1.97 2.01 0.638 1.9 34 59 7.69
4.50 CI 0 T 93 50 43 40 22 16 2.04 2.26 0.551 - - - -
6.00 SM 0 59 41 - - 0 0 14 1.82 1.90 0.436 - 41 78 7.53
7.50 ML 0 9 91 54 37 35 33 31 1.99 2.03 0.602 - - - -
9.00 CL 0 11 89 53 36 32 20 32 1.93 1.98 0.613 - 35 64 7.65
10.50 SM 0 68 32 - - 0 0 16 1.76 1.76 0.434 - - - -
13.50 ML 0 1 99 70 29 25 10 29 1.96 2.03 0.587 - 38 81 T3
BHVR3 | 16.50 CH 0 1 99 35 64 62 30 43 1.86 1.97 0.618 - - - -
21.00 CH 0 1 99 41 58 55 30 39 1.85 2.01 0.626 6.9 32 63 7.73
24.00 sSC 0 77 23 - - 24 9 27 1.70 1.75 0410 - - - -
27.00 FS 0 43 57 36 21 29 15 32 1.75 1.79 0.450 - 31 84 7.69
30.00 CH/MH| 0 1 99 49 50 51 28 33 1.91 1.98 0.616 5.4 - - -
34.50 CH 0 0 100 36 64 54 29 32 2.00 2.06 0.583 4.7 33 65 7.68
39.00 CH 0 0 100 38 62 51 27 34 1.92 1.99 0.624 6.2 - - -
42.00 MH 0 0 100 a7 63 53 31 41 1.86 1.97 0.592 - 41 86 7.59
i 'ASSACO \
Head of afory-section Ffo%fOl . ,‘; SACO
JUUPA \
rial Testing - Ggotechnical Sludy
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Client :
Project :
Location :
Date :

M/S Dar Al Handasa Nazih Taleb & Partners

Bisri Dam
Dam Footprint
08/05/14

TEST DATA SUMMARY - ASTM Designations D422, D2140, D2216, D2974, D4318, D4972 - BS812_parts117&118
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Sample | Depth BS Grain Size distribution Atterberg limits | Moist. Bulk |Saturated Veid Organic SO4™ CL” PH
L.D soil | Gravel| Sand | Fines | Silt | Clay LL PL cont. dens. dens. ratio content cont. cont.
m classif. | % % % % % % % % glem® | g/em® % ppm ppm

3.00 Cl 0 6 94 55 39 39 22 18 2.09 2.12 0.541 - i 79 7.69

5.50-6.00 ML 0 28 72 49 3 34 17 23 2.01 2.05 0.543 - 39 87 7.80

BHVRS5 | 9.00 MI 0 2 98 61 37 43 24 33 1.90 1.96 0.605 4.9 30 73 7.54

13.50 M1 0 9 91 53 K} 39 27 43 1.82 1.87 0.586 - 43 89 7.86

16.50 ML 0 15 85 56 29 33 28 43 1.87 1.95 0.574 - 45 86 1.75

Head of laboratory section F/ASSACO
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PARTICLE SIZE DISTRIBUTION
ASTM D-422

[0:0014]  [o0.005][0.009][0.0165]0.0318] [200] [F00] [40]30]20] [4] [7]
100 + i ﬁ- ~+—t 1 : +— } t t t tr—+—h— 4
90 i LI ] | ' | —T"| o
d;-'-'n ‘ | Hll | ‘ | I/
= 80 |
2 I ! |
> 10 T T I
- IR L
w60 ‘ : |
S T ' . |
= 50 - | 1 N— -
gﬁ 40 | | [:3 | | Ll | ‘
£ /| i ‘ : '
S % | A
8 | —‘/ | | ! N
S 20 = o | ‘
A (11 | // [ | |
10 =" | ! i i
o : P : ' gl gt y + : PR TR IR
0.0001 0.001 0.01 0.1 ] 10
Sieve Size
“Fine | Medium Coarse Fine I Coarse Cobbles l
LLAY SILT SAND GRAVEL =]
Sample 1.D - Client : M/S Dar Al Handasa Nazih Taleb & Partners Date:  02/05/14
BH /TP Nr Depth (m) Project : Bisri Dam ASSACO
BHVLI - 5.00 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION

ASTM D-422

[00014]  [o0.005][0.009][0.0165]00318] [200] [700] [40]30]20] [1]
100 - — = : ' -+ - - S
‘ | | | | [ 4‘/" | |
- 80 — 1171 [ Lt |
fu A | | el |
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0.0001 0.001 0.01 0.1 1 10
Sieve Size
Fine | Medium Coarse Fine ] Coarse Cobbles I
CIAY UL SAND GRAVEL =i
Sample LD - Client : M/S Dar Al Handasa Nazih Taleb & Partners Date:  02/05/14
BH /TP Ni Depth (m) Project : Bisri Dam ASSACO
BHVLI - 2.00 Location : Dam Footprint
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ASTM D-422
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0.0001 0.01 0.1 ' 1 10
Sieve Size
Fine I Medium | Coarse Fine | Coarse Cobbles l
LLAY L SAND GRAVEL [—=]
Sample LD Client : M/S Dar Al Handasa Nazih Taleb & Partners Date = 02/05/14
BH /TP Nr Depth (m) Project : Bisri Dam ASSACO
BHVLI - 13.50 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION

ASTM D-422

-

[0.0014]  [0.005][0.000][0.0165]0.0318] [200] [100] [40]30]20] [4] [1]
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] e SAND GRAVEL [===]
Sample LD - Client : M/S Dar Al Handasa Nazib Taleb & Partners Date :  02/05/14
BH /TP Nr Depth (m) Projeet : Bisri Dam ASSACO
BHVLI - 16.50 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION
ASTM D-422
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Sample L.D - Client : M/S Dar Al Handasa Nazih Taleb & Partners Date :  02/05/14

BH /TP Nr Depth (m) Project : Bisri Dam ASSACO

BHVLI1 - 21.00 Location : Dam Footprint
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Percentage finer by weight

100
90
80
70
60
50
40
30
20
10

PARTICLE SIZE DISTRIBUTION
ASTM D-422
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==l
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Sample 1.D

- Client : M/S Dar Al Handasa Nazih Taleb & Partners Date :  02/05/14

BH/TP

Nr Depth (m} Project : Bisri Dam

BHVLI

- 25.50 Location : Dam Footprint

ASSACO
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PARTICLE SIZE DISTRIBUTION
ASTM D-422
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Sample LD - Client : M/S Dar Al Handasa Nazih Taleb & Partners Date:  02/05/14

BH /TP Nr Depth (m) Project : Bisri Dam ASSACO

BHVLI - 33.00 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION
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Sample L.D - Client : M/S Dar Al Handasa Nazib Taleb & Partners Date:  02/05/14
BH /TP Nr Depth (m) Project : Bisri Dam ASSACO
BHVLI1 - 38.80-39.00 Location : Dam Footprint
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i LT SAND GRAVEL =i
Sample 1.D - Client : M/S Dar Al Handasa Nazib Taleb & Partners Date:  02/05/14
BH /TP Nr Depth (m) Project : Bisri Dam ASSACO
BHVLI - 45.00 Location : Dam Footprint
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Sample LD = Client : M/S Dar Al Handasa Nazih Taleb & Partners Date:  02/05/14
BH /TP Nr Depth (m) Praject : Bisri Dam ASSACO
BHVLI - 51.00 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION
ASTM D-422
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Sample 1.D - Client : M/S Dar Al Handasa Nazih Taleb & Partners Date:  02/05/14

BH /TP Nr Depth (m) Project : Bisri Dam ASSACO

BHVLI1 - 57.00 Location : Dam Footprint
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PARTICLE SIZE DISTRIBUTION
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Sample L.D - Clicnt : M/S Dar Al Handasa Nazih Taleb & Partners Date :  62/05/14
BH/TP Nr Depth {m) Project ;: Bisri Dam ASSACO
BHVL1 - 64.50 Location : Dam Footprint
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\\m / fL:..’l Client ;

Projeet :
Location ;
Date :

M/S Dar Al Handasa Nazih Taleb & Partners
Bisri Dam

Dam Footprint

02/05/14

Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVLI

Depth m 5.00 9.00 13,50 16.50
CONTAINER NUMBER ! 2 3 4
NUMBER OF BLOWS 25 23 25 25
WT. OF WET SAMPLE & CONTAINER g 21.70 26.26 17.35 20.33
WT. OF DRY SAMPLE & CONTAINER g 17.99 21.79 13.91 12.41
WT. OF WATER g 3.71 4.47 3.44 7.92
WT. OF CONTAINER g - - - -
WT. OF DRY SAMPLE g 17.99 21.79 13.91 12.41
WATER CONTENT (LL) % 21 21 25 64
PLASTIC LIMIT BHVLI

Depth m 5.00 9.00 13.50 16.50
CONTAINER NUMBER | 2 3 4
WT. OF WET SAMPLE & CONTAINER I 303 4.23 5.27 2.16
WT. OF DRY SAMPLE & CONTAINER g 4.88 4.08 5.14 1.55
WT. OF WATER g 0.25 0.15 0.13 0.61
WT. OF CONTAINER g - - - -
WT. OF DRY SAMPLE g 4.88 4.08 5.14 1.55
WATER CONTENT (PL) % 5 4 3 39

Head of laboratory section F/ASSACO

Tel: (961 - 1) 646930 - 631882; Fax:(961 - 1) 646931; P.O.Box.:11/9217; E-mail:assaco @ terra.net.lb
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\’[}UL ;L_/.J\ Client : M/S Dar Al Handasa Nazih Taleb & Partners

Project : Bisri Dam
Location ; Dam Footprint
Date : 02/05/14

Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVLI
Depth m 21.00 25.50 33.00 |38.80-39.00
CONTAINER NUMBER 5 6 7 8
NUMBER OF BLOWS 25 25 25 25
WT. OF WET SAMPLE & CONTAINER g 18.30 16.93 18.99 39.18
WT. OF DRY SAMPLE & CONTAINER g 10.98 11.02 12.54 29.50
WT. OF WATER g 7.32 5.91 6.45 9.68
WT. OF CONTAINER g - - - 10.90
WT. OF DRY SAMPLE g 10.98 11.02 12.54 18.60
WATER CONTENT (LL) % 67 54 51 52
PLASTIC LIMIT BHVLI
Depth m 21.00 25.50 33.00 |[38.80-39.00
CONTAINER NUMBER 3 6 7 8
WT. OF WET SAMPLE & CONTAINER g 6.85 3.10 5.35 18.02
WT. OF DRY SAMPLE & CONTAINER g 5.19 2.46 4.01 16.31
WT. OF WATER g 1.66 0.64 1.34 1.7
WT. OF CONTAINER g - - - 10.89
WT. OF DRY SAMPLE g 5.19 2.46 4.01 542
WATER CONTENT (PL) % 32 26 33 32
Head of laboratory section F/ASSACO

Tel: (961 - 1) 646930 - 631882: Fax:{96] - 1) 646931; P.O.Box.:11/9217; E-mail:assaco@terra.net.lb
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Date : 02/05/14

Liqguid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVLI
Depth m 45.00 51.00 57.00 64.50 66.00
CONTAINER NUMBER I 2 3 4 3
NUMBER OF BLOWS 25 25 25 25 25
WT. OF WET SAMPLE & CONTAINER ¢ 22.73 20.96 17.63 16.25 17.63
WT. OF DRY SAMPLE & CONTAINER g 14.56 13.64 11.22 10.41 11.21
WT. OF WATER g 8.17 732 6.41 5.84 642
WT. OF CONTAINER g - = & . =
WT. OF DRY SAMPLE g 14.56 13.64 11.22 10.41 11.21
WATER CONTENT (LL) % 56 54 57 56 57
PLASTIC LIMIT BHVLI
Depth m 45.00 51.00 57.00 64.50 66.00
CONTAINER NUMBER I 2 3 4 5
WT. OF WET SAMPLE & CONTAINER g 3.21 2.98 3.96 2.93 3.96
WT. OF DRY SAMPLE & CONTAINER g 2.36 2.20 2.95 2.17 2.96
WT. OF WATER g 0.85 0.78 1.01 0.76 1.00
WT. OF CONTAINER g : E = g -
WT. OF DRY SAMPLE g 2.36 2.20 2.95 2.17 2.96
WATER CONTENT (PL) % 36 35 34 35 34
Head of laboratory section F/ASSACO

Tel: (961 - 1) 646930 - 63 1882; Fax:(961 - 1) 646931: PO.Box.:11/9217; E-mail:assaco@lerra.net.lb
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Project :
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M/S Dar Al Handasa Nazih Taleb & Partners

Bisri Dam
Dam Footprint
02/05/14

Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVR3
Depth m 3.00 4.50 6.00 7.50 9.00
CONTAINER NUMBER | 2 3 4 5
NUMBER OF BLOWS 25 25 25 25 25
WT. OF WET SAMPLE & CONTAINER g 16.01 30.46 0 28.04 18.35
WT. OF DRY SAMPLE & CONTAINER g 12.49 24.91 0 20.74 13.86
WT. OF WATER g 3.52 5.55 0 7.30 4.49
WT. OF CONTAINER g - 10.91 - - -
WT. OF DRY SAMPLE g 12.49 14.00 0 20.74 13.86
WATER CONTENT (LL) Yo 28 40 0 a5 32
PLASTIC LIMIT BHVR3
Depth m 3.00 4.50 6.00 7.50 9.00
CONTAINER NUMBER | 2 3 4 5
WT. OF WET SAMPLE & CONTAINER g 5.20 11.55 0 4.49 5.67
WT. OF DRY SAMPLE & CONTAINER e 4.37 10.20 0 3.38 4.72
WT, OF WATER g 0.83 1.35 0 111 0.95
WT. OF CONTAINER g - 4.10 - - -
WT. OF DRY SAMPLE g 4.37 6.10 0 3.38 4.72
WATER CONTENT (PL) % 19 22 0 33 20
Head of laboratory section F/ ASSACO
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Tel: (961 - 1) 646930 - 631882; Fax:(961 - 1) 646931; PO.Box.:11/9217; E-mail:assaco@terra.net.lb
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mm ;L:J Client : M/S Dar Al Handasa Nazih Taleb & Partners
Project : Bisri Dam
Location : Dam Footprint
Date : 02/05/14

Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVR3
Depth m 10.50 13.50 16.50 21.00 24.00
CONTAINER NUMBER 6 7 8 ! 2
NUMBER OF BLOWS 25 25 25 25 25
WT. OF WET SAMPLE & CONTAINER g 0 22.02 20.34 19.31 27.54
WT. OF DRY SAMPLE & CONTAINER g 0 17.62 12.57 12.49 22.27
WT. OF WATER g 0 4.40 7717 6.82 5.27
WT. OF CONTAINER g - - - - -
WT. OF DRY SAMPLE g 0 17.62 12.57 12.49 2227
WATER CONTENT (LL) % 0 25 62 55 24
PLASTIC LIMIT BHVR3
Depth m 10.50 13.50 16.50 21.00 24.00
CONTAINER NUMBER 6 71 8 I 2
WT. OF WET SAMPLE & CONTAINER g 0 6.13 6.32 6.46 7.15
WT. OF DRY SAMPLE & CONTAINER g 0 5.57 4.88 4.98 0.58
WT. OF WATER g 0 0.56 1.44 1.48 .87
WT. OF CONTAINER g - - 5 . 3
WT. OF DRY SAMPLE g 0 5.57 4.88 4.98 6.58
WATER CONTENT (PL) b ] 10 30 30 9
Head of laboratory section F/ASSACO

Tel: {961 - 1) 646930 - 631882 Fax:(961 - 1) 646931; PO.Box.:11/9217: E-mail:assaco @terra.net.lb
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m} ;LC.J'I Client : M/S Dar Al Handasa Nazih Taleb & Partners
Project : Bisri Dam
Location : Dam Footprint
Date : 02/05/14

Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVR3
Depth m 27.00 30.00 34.50 39.00 42.00
CONTAINER NUMBER 3 4 5 6 7
NUMBER OF BLOWS 25 25 25 25 25
WT. OF WET SAMPLE & CONTAINER g 22.63 22.06 20.25 19.95 27.03
WT. OF DRY SAMPLE & CONTAINER g 1757 14.63 13.19 13.25 17.71
WT. OF WATER g 5.06 7.43 7.06 6.70 9.32
WT. OF CONTAINER g - - - - -
WT. OF DRY SAMPLE g 17.57 14.63 13.19 [3.25 17.71
WATER CONTENT (LL) % 29 51 54 51 53
PLASTIC LIMIT BHVR3
Depth m 27.00 30.00 34.50 39.00 42.00
CONTAINER NUMBER 3 4 5 6 7
WT. OF WET SAMPLE & CONTAINER g 6.84 7.56 5.56 5.45 4.31
WT. OF DRY SAMPLE & CONTAINER g 5.96 591 4.32 4.29 3.28
WT. OF WATER g 0.88 .65 1.24 .16 1.03
WT. OF CONTAINER g - - = = =
WT. OF DRY SAMPLE g 5.96 5.91 4.32 4.29 3.28
WATER CONTENT (PL) % 15 28 29 27 31
Head of laboratory section F/ASSACO
| NateTial Tosting - Gogh U

Tel; (961 - 1) 646930 - 631882; Fax:(961 - 1) 64693 1; PO.Box.:11/9217; E-mail:assaco@terra.net.lb
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\_JE 1// ;'L:.J\ Cli'ent g M.fSlDar Al Handasa Nazih Taleb & Partners
Project : Bisri Dam
Location : Dam Footprint
Date : 02/05/14
Liquid Limit & Plastic Limit
ASTM Designation 4318 - 84

LIQUID LIMIT BHVRS
Depth m 3.00 5.50-6.00 9.00 13.50 16.50
CONTAINER NUMBER i 2 3 4 5
NUMBER OF BLOWS 25 25 25 25 23
WT. OF WET SAMPLE & CONTAINER g 20.94 24.39 19.55 15.51 25.53
WT. OF DRY SAMPLE & CONTAINER g 15.11 18.23 13.68 11.17 19.21
WT, OF WATER g 5.83 6.16 5.87 4.34 6.32
WT. OF CONTAINER g - - - - -
WT. OF DRY SAMPLE g 15.11 18.23 13.68 11.17 19.21
WATER CONTENT (LL) % 39 34 43 39 33
PLASTIC LIMIT BHVRS
Depth m 3.00 5.50-6.00 9.00 13.50 16.50
CONTAINER NUMBER ] 2 3 4 5
WT. OF WET SAMPLE & CONTAINER g 6.06 5.71 5.92 8.02 8.27
WT. OF DRY SAMPLE & CONTAINER g 4.95 4.89 4.78 6.31 6.47
WT. OF WATER 2 1.11 0.82 1.14 1.7] 1.80
WT. OF CONTAINER g S = = 5 -
WT. OF DRY SAMPLE g 4.95 4.89 4.78 6.31 6.47
WATER CONTENT (PL) % 22 17 24 27 28

Head of laboratory section F/ASSACO

/"’"“\\‘

Tel; (961 - 1) 646930 - 631882, Fax:(961 - 1) 646931; PO.Box.:11/9217; E-mail:assaco @terra.net.lb
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Client: M/S Dar Al Handasa Nazih Taleb & Partners
Project: Bisri Dam
Location: Dam Footprint
Date: 09/05/14

Determination of Organic Content in Seils by Loss On Ignition
AASHTO DESIGNATION T 267-86 (1993)

Sample No. | Sample Depth A B ; C Percent Organic
‘ (m) Matter, %

21.00 76.08 74.05 40.11 5.6

BHVL1
25.50 76.36 73.91 39.58 6.7
3.00 70.55 69.98 40.81 1.9
21.00 44.61 42.67 16.29 6.9

BHVR3 30.00 69.95 68.35 40.43 54
34.50 41.03 39.88 16.70 4.7
39.00 45.48 43.71 16.70 6.2

BHVRS5 9.00 75.33 73.62 40.72 4.9

A = Weight of crucible or evaporating dish and oven dried soil, before ignition. in g.
B = Weight of crucible or evaporating dish and oven dried soil, after ignition, in g.
C = Weight of crucible or evaporating dish,to the nearest 0.01 g.

Percent Organic Matter = (A-B)/{A-C)y*100

Head of laboratory section F/ ASSACO

Tek: (961 - 1) 646930 - 631882; Fax:(961 - 1) 646931; PO.Box.:11/9217; E-mail:assaco®terra.net.lb
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Client :

Project :
Location :
Date :

el
|

-
>
M/S Dar Al Handasa Nazih Taleb & Partneg\ n
2
Bisri Dam [\- >
Dam Footprint = 8
09/05/14

TEST DATA SUMMARY ROCK - ASTM Designations C88, C97-90, D2938, D4373, D464487, D4972, D5731-95, BS812_parts117&118

Sample Depth Unit Saturated U.C.S. P.L.I Water Slake MgS0, CaCo3 S03~ CL” PH
1D weight | unit weight Absorption | Durability | Soundness cont. cont. cont. cont.
m g/em? g/cm? kg/em? kg/em® Yo % % % % %
42.00-42.20 2.589 2.600 298 - 2.01 - 53 - 24 57 7.85
56.00 - 56.20 2.608 2.647 353 - 1.82 - 4.6 - 21 54 7.83
BHLAL

§3.70 - 83.90 2.614 2.659 441 - 0.46 - 3.9 - 27 59 7.81

100.80 - 101.00 2.291 2.363 - 0.4 4.93 46.4 - 67 30 69 7.57

19.30 - 19.50 2.500 2.590 20 2.8 5.07 74.5 - - 43 82 7.65

BHIL.A2 75.00 - 75.15 2.297 2.356 - 0.5 6.12 34 - 64 29 54 7.81
100.50 - 100.80 2.589 2.665 630 - 0.68 - 7.8 - 20 58 7.86

Head of Laboratory Section F/ ASSACO
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Client : M/S Dar Al Handasa Nazih Taleb & Partners
Project : Bisri Dam
Location : Dam Footprint
Date : 22/04/14
COMPRESSIVE STRENGTH OF ROCK CORES
ASTM Designation C170 - 90
Borehole Depth Dimensions Area Saturated Unit Load U.C.s.
No. Diam Height weight weight
m cm cm? g gfcm3 Kg kg/cm?
42.00-42.20 6.7 13.0 35.3 1191.50 2.600 10523 298
.00-56. 3 0 31. ; !
BHLA1 56.00-56.20 6.3 13.0 1.2 1072.54 2.647 10992 353
83.70-83.90 6.3 13.0 31.2 1077.73 2.659 13756 441
100.80-101.00 sample fractured upon saturation
19.30-19.50 6.3 12.4 31.2 1001.20 2.590 2794 90
BHLA2 75.00-75.15 sample fractured upon saturation
100.50-100.80 6.2 12.1 30.3 976.84 2.665 19089 630
Head of laboratory section F/ ASSACO

Tel: (961 - 1) 646930 - 631882; Fax:(961 - 1) 646931; PO.Box.:11/9217: E-mail:assaco®@terra.net.lb
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Client : M/S Dar Al Handasa Nazih Taleb & Partoers
Project : Bisri Dam
Location : Dam Footprint
Date : 17/04/14
POINT LOAD STRENGTH INDEX TEST
Franklin & Brooch
Borehole Sample Type of Dia.or Thic| Gauge Point load | Correction | Corrected
no. depth test of sample pressure index factor P.L.i
(mm) { KN) (Is;MPa) (F) Is(50);Mpa
BHLAI 100.80-101.00 47 0.1 0.05 0.97 0.04
19.30-19.50 D 63 1.0 0.25 1.11 0.28
BHLA2 75.00-75.15 65 0.2 0.03 1.13 0.05

Remark :

Type of test : D: Diametral.

o=

Head of laboratory section

A:Axial,

The estimated unconfined compressive strength can be calculated by using a factor K
However the K factor is variable (10 to 24) depending on rock type and other factors.

The formula for the estimated unconfined compressive strengthis: o =K x [s(50)

B:Block

F/ASSACO

Tel: (961 - 1) 646930 - 631882; Fax:(96] - 1) 646931: PO.Box.:11/9217; E-mail:assaco @terra.net.lb
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Client : M/S Dar Al Handasa Nazih Taleb & Partners
Project : Bisri Dam

Location : Dam Footprint
Date : 09/05/14

SLAKE DURABILITY INDEX - ASTM D4644

BHLA1 BHLA2 BHLA2
Sample No.
100.80 - 101.00m 19,30 - 19.50m 75.00 - 75.15m
A |Mass of sample + drum (8 755.21 754.81 763.24
Mass of oven-dried sample + drum
; 1.14 A4
4 before the first cycle &) aral = 2
C |Mass of drum (2) 301.46 301.48 301.48
Mass of oven-dried sample + drum . 2
W 73 6. 16.9
¥ |after the second cycle (&) S ko2 . 4
W |Natural moisture content Y% KN | 0.8 2.6
Id |Slake durability index % 46.4 74.5 3.4
Head of laboratory section . F/ASSACO

TH/4. Slake durability/ ASSACO

Tel: (961 - 1) 646930 - 631882 Fax(961 - 1) 646931; P.O.Box.:11/9217; E-mail:assaco@terra.net.Ib
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