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1. 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 

 



3 1 1 1 1 1 1 1 1
4.5 1 1 1 1 1 1
6 Mainly Fine SAND 1 1 1 1 1 1

7.5 1 1 1 1 1 1

Rock

0
So

un
dn

es
s

0 0

Soil

C
al

ci
um

 C
ar

bo
na

te

U
C

S

0
W

at
er

 A
bs

or
pt

io
n

B
ul

k 
an

d 
S

at
ur

at
ed

 
D

en
si

ty

05
O

rg
an

ic
 C

on
te

nt

At
te

rb
er

g

Tr
ia

xi
al

 (C
U

+U
) 

C
on

so
lid

at
io

n

Tr
ia

xi
al

 (C
D

) 

U
ni

-a
xi

al
 C

S

Sa
m

pl
e 

D
es

cr
ip

tio
n

00

S
ie

ve

H
yd

ro
m

et
er

M
oi

st
ur

e 
C

on
te

nt

Vo
id

 R
at

io

D
at

e 
of

 S
am

pl
in

g U
ni

t (
U

)

15 15

Sampling

Testing

N
o.

 o
f B

H

15

D
ep

th
 o

f S
am

pl
in

g 
(m

)

Ty
pe

 o
f S

am
pl

e

8
S

ul
fa

te
, C

hl
or

id
e,

 P
H

PL
I

U
ni

t W
ei

gh
t

15 12 0 15 00

Mainly CLAY

10
0

G
en

er
al

 T
ot

al

0
Sl

ak
e 

D
ur

ab
ilit

y

Bisri Dam Laboratory Testing - First Package

7.5 1 1 1 1 1 1
9 1 1 1 1 1 1 1

10.5 Mainly Fine SAND 1 1 1 1 1
13.5 SILT and CLAY 1 1 1 1 1 1 1
16.5 1 1 1 1 1 1
21 1 1 1 1 1 1 1 1
24 Silty fine SAND 1 1 1 1 1
27 SILT and CLAY 1 1 1 1 1 1 1
30 1 1 1 1 1 1 1

34.5 1 1 1 1 1 1 1 1
39 1 1 1 1 1 1 1
42 SILT and CLAY 1 1 1 1 1 1 1
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Bisri Dam Laboratory Testing - First Package

Testing
Soil Rock

Sampling

16.5 1 1 1 1 1 1
21 1 1 1 1 1 1 1 1

25.5 1 1 1 1 1 1 1
33 1 1 1 1 1 1 1

38.8-39 Core 1 1 1 1 1 1
45 1 1 1 1 1 1 1
51 1 1 1 1 1 1
57 1 1 1 1 1 1 1

64.5 1 1 1 1 1 1
66 1 1 1 1 1 1 1
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19.3-19.5 Beige SANDSTONE 1 1 1 1 1 1
75-75.15 Grey sandy calcareous MARLSTONE 1 1 1 1 1 1
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5.5 Light yellowish brown clayey SILT 22.05.2014 1 1 1 1 1 1 1 1
23.5 Olive silty fine SAND 23.05.2014 1 1 1 1
30 Olive silty fine SAND 24.05.2014 1 1 1 1 1
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65.5 Olive brown silty CLAY 28.05.2014 1 1 1 1 1 1 1 1
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5.5 Light yellowish brown clayey SILT 21.04.2014 1 1 1 1 1 1 1 1
8.5 Yellowish brown silty fine SAND 21.04.2014 1 1 1 1
23.5 Olive brown silty CLAY 23.04.2014 1 1 1 1 1 1 1 1
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99.4-99.7 Chocolate brown MARLSTONE. 1 1 1 1 1 1 1
136-136.2 Bluish grey MARLSTONE. 1 1 1 1 1
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142.5-142.7 LIMESTONE. 1 1 1 1 1 1

22.5-22.65 Beige very sandy marly LIMESTONE 1 1 1 1 1 1
52.5-52.7 Bluish grey calcareous MARLSTONE 1 1 1 1 1

76.5-76.85 Bluish grey fossiliferous calcareous 
MARLSTONE 1 1 1 1 1 1 1

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 1 1 1 1

89.8-90.05 Beige sandy marly LIMESTONE 1 1 1 1 1

136.8-137.1 Bluish grey sandy calcareous 
MARLSTONE 1 1 1 1 1 1

April 04 - 
May 10, 

2014

March 17 - 
28, 2014

2014
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Total of 10 rock and 10 soil samples.



2.5 Yellowish brown very clayey SILT 26.04.2014 1 1 1 1 1 1 1
5.5 Yellowish brown silty CLAY 26.04.2014 1 1 1 1 1 1 1 1
8.5 Brown clayey SILT 26.04.2014 1 1 1 1 1 1

11.5 Grey slightly clayey SILT 26.04.2014 1 1 1 1 1 1
14.5 Yellowish brown silty fine SAND (NP) 28.04.2014 1 1 1 1

Bisri Dam Laboratory Testing Program - Third Package / Lebanon
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14.5 Yellowish brown silty fine SAND (NP) 28.04.2014 1 1 1 1

22.5 Olive brown slightly gravely coarse to 
medium SAND 28.04.2014 1 1 1 1 1

27 Olive brown slightly gravely coarse to 
medium SAND 29.04.2014 1 1

28.5 Olive brown medium to fine SAND 29.04.2014 1 1 1 1 1

30 Olive brown slightly gravely coarse to 
medium SAND 29.04.2014 1 1

32.5 Brown slightly clayey SILT 29.04.2014 1 1 1 1 1 1 1 1
38.5 Olive brown silty CLAY 14.05.2014 1 1 1 1 1 1 1
44.5 Olive brown very clayey SILT 15.05.2014 1 1 1 1 1 1
47.5 Olive brown silty CLAY 15.05.2014 1 1 1 1 1 1 1
57.5 Olive brown silty CLAY 04.06.2014 1 1 1 1 1
68 Olive brown silty CLAY 23.06.2014 1 1 1 1 1 1 1
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3 SPT Brown Silty fine SAND (Non-Plastic) 09.06.2014 1 1 1 1
4.5-5 Shelby Olive brown very clayey SILT ID card 1 1 1 1 1 1 1 1 1 1
8.5 Olive brown very clayey SILT 09.06.2014 1 1 1 1
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12 Yellowish brown silty fine SAND (NP) 09.06.2014 1 1 1 1 1

16.5 Yellowish brown silty fine SAND (NP) 10.06.2014 1
17.8-18.0 Core Olive brown very clayey SILT 10.06.2014 1 1 1 1 1 1 1
19.5-20 Shelby Olive brown very clayey SILT ID card 1 1 1 1 1 1 1 1

23.5 Olive brown silty CLAY 10.06.2014 1 1 1 1 1 1 1 1
26.5 Olive brown silty CLAY 10.06.2014 1 1 1 1

29-29.5 Shelby Olive brown silty CLAY ID card 1 1 1 1 1 1 1 1 1 1
32.5 Olive brown silty CLAY 11.06.2014 1 1 1 1
38.5 Olive brown silty CLAY 12.06.2014 1 1 1 1 1 1 1 1
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11.5-11.7 Beige slightly dolomitic sandy 
LIMESTONE 02.06.2014 1 1 1 1 1 1

46.3-46.5 Light olive brown LIMESTONE 09.06.2014 1 1 1 1

Bisri Dam Laboratory Testing Program - Third Package / Lebanon
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46.3-46.5 Light olive brown LIMESTONE 09.06.2014 1 1 1 1
16.3-16.5 Light olive brown LIMESTONE 13.06.2014 1 1 1 1 1

36.5-36.8 Light olive brown and beige LIMESTONE 16.06.2014 1 1 1 1 1 1

50.4-50.7 Light olive brown and beige LIMESTONE 17.06.2014 1 1 1 1
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3 1 1 1 1 1 1 1 1
5 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2.5 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3.4 1 1 1 1 1 1
3.8 1 1 1 1 1
2.5 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1

2.7 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 1

2.8 1 1 1 1 1 1 1 1
5.8 1 1 1 1 1 1 1 1 1
2.7 1 1 1 1 1 1 1 1
5.1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

NTP8 1.2 Bulk Clay core material (Area: S1-A/B/C) 29.05.2014 1 1 1 1 1 1 1 1 1
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BISRI DAM LABORATORY TESING - NEW TEST PITS (NTP)
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0.7 Slightly silty SAND. 1 1 1 1 1 1 1 1 1 1

2 Very gravely SAND with few Cobbles. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3.5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.7 1 1 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1.5 SAND and GRAVEL with few Cobbles. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3 SAND and GRAVEL with some Cobbles 
and few Boulders. 1 1 1 1 1 1 1 1 1 1 1 1

1.5 SAND and GRAVEL with many Cobbles. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3.5 Very gravely SAND with few Cobbles. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1.4 SAND and GRAVEL with many Cobbles 1 1 1 1 1 1 1 1 1 1 1 1

3.4 SAND and Gravel with many Cobbles 
and some Boulders. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SAND and GRAVEL with few Cobbles.

SAND and GRAVEL with some Cobbles. 

1.8 SAND and GRAVEL with some Cobbles 
and few Boulders. 
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1.7 1 1 1 1 1 1 1 1 1 1 1
3.5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0.4 SAND and GRAVEL. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.2 Gravely SAND. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1.5 1 1 1 1 1 1 1 1 1 1 1
3.5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 11 1 1 1 1 1

1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 11 1 1 1 1 1
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SAND and GRAVEL with some Cobbles 
and Boulders. 

1.8

NTP22 Bulk

NTP23 Bulk

1 SAND and GRAVEL with Cobbles and 
Boulders. 

1.5 SAND and GRAVEL with Cobbles and 
Boulders. 

NTP20 Bulk

NTP21 Bulk

0.8 SAND and GRAVEL with few Cobbles. 

SAND and GRAVEL with few Cobbles.

NTP18 Bulk

NTP19 Bulk

1 SAND and GRAVEL with some Cobbles 
and Boulders. 

NTP16 Bulk

NTP17 Bulk SAND and GRAVEL with some Cobbles 
and Boulders. 1
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Client : MIS Dar AI 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 
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Depth BS 

soil Gravel 

m class if. % 

5.00 SM 0 

9.00 SM 0 

13.50 SM 0 

16.50 CH 0 

21.00 CH 0 

25.50 CH 0 

33.00 CH 0 

38.80-39.00 CH 0 

45.00 CH 0 

51.00 CH 0 

57.00 CH 0 

64.50 CH 0 

66.00 CH 0 

Head of laboratory section 

-................ __ .... __ 

---

Grain Size distr ibution Atterberg limits 

Sand Fines Silt Clay LL PL 

0/o % 0/o % % % 

78 22 15 7 21 5 

73 27 16 11 21 4 

56 44 35 9 25 3 

14 86 21 65 64 39 

7 93 24 69 67 32 

0 100 32 68 54 26 

1 99 40 59 51 33 

0 100 41 59 52 32 

0 100 42 58 56 36 

0 100 33 67 54 35 

0 100 35 65 57 34 

0 100 38 62 56 35 

3 97 36 61 57 34 

( 

Moist. Bulk Saturated Void Organic S04- CL- PH 

cont . dens. dens. ratio content cont. cont. 

% g!cm3 g/cm3 % ppm ppm 

20 1.69 1.71 0.420 - 43 86 7.60 

30 1.71 1.72 0.435 - - - -
32 1.72 1.73 0.451 - 41 83 7.58 

33 1.96 2.01 0.596 - - - -
33 1.95 2.02 0.627 5.6 31 69 7.78 

34 1.92 1.98 0.630 6.7 - - -
42 1.96 2.04 0.622 - 33 71 7.70 

40 1.86 1.93 0.631 - - - -
36 1.89 1.96 0.628 - 34 68 7.71 

37 1.83 1.87 0.594 - - - -
39 1.85 1.94 0.607 - 31 63 7.68 

40 1.83 1.93 0.618 - - - -
37 1.89 1.96 0.621 - 32 64 7.70 
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Client: MIS Dar AI Handasa Nazih Taleb & Partners )> 
Proj ect : Bisri Dam 

Location : Dam Footprint 
Date : 08/05/14 f 
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TEST DATA SUMMARY - ASTM Designations D422, D2140, D2216, 02974, D4318, D4972 - BS812_parts117&118 

Sample Depth BS Grain Size distribution Atterberg limits Moist. Bulk Saturated Void Organic S04- CL- PH 
I.D soil Gravel Sand Fines Silt Clay LL PL cont. dens. dens. ratio content cont. cont. 

m classif. % % 0/o % % o;o 0/o 0/o g/cm3 g/cm3 % 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 7 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 7.72 

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 sc 0 77 23 - - 24 9 27 1.70 1.75 0.410 - - - -
27.00 FS 0 43 57 36 21 29 15 32 1.75 1.79 0.450 - 31 84 7.69 

30.00 CWMH 0 1 99 49 so 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 37 63 53 31 41 1.86 1.97 0.592 - 41 86 7.59 

-- -----
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Client: MIS Dar AI Handasa Nazih Taleb & Partners)> 
Project: Bisri Dam ~ m 

Location : Dam Footprint E )> 
Date : 08/05/14 ~ 0 

~ 0 
~ TEST DATA SUMMARY - ASTM Designations D422, D2140, D2216, D2974, D4318, D4972 - BS812_parts117&118 
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BHVR5 

Depth BS 

soil 

m classif. 

3.00 CI 

5.50-6.00 ML 

9.00 MI 

13.50 MI 

16.50 ML 

Grain Size distribution 

Gravel Sand Fines Silt 

% % % 0/o 

0 6 94 55 

0 28 72 49 

0 2 98 61 

0 9 91 53 

0 15 85 56 

Atterberg limits Moist. Bulk Saturated Void Organic 

Clay LL PL cont. dens. dens. ratio content 

0/o % % 0/o g/cm3 g/cm3 % 

39 39 22 18 2.09 2.12 0.541 -
23 34 17 23 2.01 2.05 0.543 -
37 43 24 33 1.90 1.96 0.605 4.9 

38 39 27 43 1.82 1.87 0.586 -
29 33 28 43 1.87 1.95 0.574 -

F/ASSACO 

S04- c L· PH 

cont. cont. 

ppm ppm 

32 79 7.69 • 

39 87 7.80 

30 73 7.54 

43 89 7.86 

45 86 7.75 
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Sample I.D - Client : 1\1/S Dar AI Handasa Nazih Taleb & Partners Date: 02/05/ 14 
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ASSACO 

)L:;::\ Client: M/S Dar AI 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 5.00 9.00 13.50 

CONTAINER NUMBER I 2 3 

NUMBER OF BLOWS 25 25 25 

WT. OF WET SAMPLE & CONTAINER g 2 1.70 26.26 17.35 

WT. OF DRY SAMPLE & CONTAINER g 17.99 21.79 13.91 

WT. OF WATER g 3.7 1 4.47 3.44 

WT. OF CONTAINER g - - -

WT. OF DRY SAMPLE g 17.99 21.79 13.91 

WATER CONTENT (LL) % 21 21 25 

PLASTIC LIMIT BHVLI 

Depth m 5.00 9.00 13.50 

CONTAINER NU MBER I 2 3 

WT. OF WET SAMPLE & CONTAINER g 5. 13 4.23 5.27 

WT. OF DRY SAM PLE & CONTAIN ER g 4.88 4.08 5.14 

WT. OF WATER g 0.25 0.1 5 0.1 3 

WT. OF CONTAINER g - - -
WT. OF DRY SAMPLE g 4.88 4.08 5.14 

WATER CONTENT (PL) % 5 4 3 

16.50 

4 

25 

20.33 

12.41 

7.92 

-

12.41 

64 

16.50 

4 

2. 16 

1.55 

0.61 

-

1.55 

39 

Head of laboratory section F I ASSACO 

I 

Tel: (96 I - I) 646930 - 63 I 882; Fax :(96 I - I) 64693 I; P.O. Box.: I l/921 7; E-mail:assaco@terra.net. lb 



ASSACO 

)L::.:\ Client: M/S Dar AI Handasa Nazih Taleb & Partners 
Project: Bisri Dam 

Location : Dam Footprint 
Date : 02/05/14 

Liquid Limit & Plastic Limit 
ASTM Designation 43 18 - 84 

LIQUID LIMIT BHVLI 

Depth m 2 1.00 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 2 1.00 25.50 33.00 38.80-39.00 

CONTAINER NUMB ER 5 6 7 8 

WT. OF WET SAM PLE & CONTAINER g 6.8 5 3. 10 5.35 18.02 

WT. OF DRY SAMPLE & CONTAINER g 5. 19 2.46 4.0 1 16.3 1 

WT. OF WATER g 1.66 0 .64 1.34 1.7 1 

WT. OF CONTAINER g - - - 10.89 

WT. OF DRY SAMPLE g 5.19 2.46 4.0 1 5.42 

WATER CONTENT (PL) % 32 26 33 32 

Head of laboratory section F I ASSACO 

) 
I 

Tel: (96 1 - I) 646930- 63 1882; Fax:(961 - I) 64693 1; P.O.Box.: 11 /9217 ; E-mail :assaco@terra.nel.lb 



ASSACO 

)L:;:...'\ Client : M/S Dar AI Handasa Nazih Taleb & Partners 
Proj ect : Bisri Dam 

Location : Dam Footprint 
Date : 02/05114 

Liquid Limit & Plastic Limit 
ASTM Designation 4318 - 84 

LIQUID LIMIT 

Depth m 45.00 51.00 

CONTAINER NUMB ER I 2 

NUMBER OF BLOWS 25 25 

WT. OF WET SAMPLE & CONTAINER g 22.73 20.96 

WT. OF DRY SAMPLE & CONTAINER g 14.56 13.64 

WT. OF WATER g 8. 17 7.32 

WT. OF CONTAINER g - -
WT. OF DRY SAMPLE g 14.56 13.64 

WATER CONTENT (LL) % 56 54 

PLASTIC LIMIT 

Depth m 45.00 5 1.00 

CONTAINER NUMB ER I 2 

WT. OF WET SAMPLE & CONTA INER g 3.2 1 2.98 

WT. OF DRY SAMPLE & CONTAINER g 2.36 2.20 

WT.OFWATER g 0.85 0.78 

WT. OF CONTAINER g - -

WT. OF DRY SAMPLE g 2.36 2.20 

WATER CONTENT (PL) % 36 35 

Head of laboratory section 

BHVLI 

57.00 

3 

25 

17.63 

11 .22 

6.41 

-
11.22 

57 

BHVLI 

57.00 

.. 
J 

3.96 

2.95 

1.0 I 

-

2.95 

34 

64.50 66.00 

4 5 

25 25 

16.25 17.63 

10.4 1 11 .2 1 

5.84 6.42 

- -

10.4 1 11 .2 1 

56 57 

64 .50 66.00 

4 5 

2.93 3.96 

2. 17 2.96 

0.76 1.00 

- -

2. 17 2.96 

35 34 

F I ASSACO 

Tel: (96 1 - I) 646930- 63 1882; Fax:(96 1 - I) 64693 1; P.O. Box.: 11/92 17; E-mail :assaco@terra.net.lb 



ASSACO 

)L::::I Client: M/S Dar AI Handasa Nazih Taleb & Partners 
Project: Bisri Dam 

Location : Dam Footprint 
Date : 02/05/14 

Liquid Limit & Plastic Limit 
ASTM Designation 4318 - 84 

LIQUID LIMIT 

Depth m 3.00 4.50 

CONTAINER NUMB ER I 2 

NUMB ER OF BLOWS 25 25 

WT. OF WET SAMPLE & CONTAINER g 16.0 1 30.46 

WT. OF DRY SAMPLE & CONTA INER g 12.49 24.9 1 

WT. OF WATER g 3.52 5.55 

WT. OF CONTAINER g - 10.9 1 

WT. OF DRY SAMPLE g 12.49 14.00 

WATER CONTENT (LL) % 28 40 

PLASTIC LIMIT 

Depth m 3.00 4.50 

CONTAINER NUMB ER I 2 

WT. OF WET SAMPLE & CONTA INER g 5.20 11 .55 

WT. OF DRY SAMPLE & CONTAINER g 4.37 10.20 

WT. OF WATER g 0.83 1.35 

WT. OF CONTAINER g - 4. 10 

WT. OF DRY SAMPLE g 4.37 6. 10 

WATER CONTENT (PL) % 19 22 

Head of laboratory section 

BHVR3 

6.00 

3 

25 

0 

0 

0 

-

0 

0 

BHVR3 

6.00 

3 

0 

0 

0 

-

0 

0 

7.50 9.00 

4 5 

25 25 

28.04 18.35 

20.74 13.86 

7.30 4.49 

- -
20.74 13.86 

35 32 

7. 50 9.00 

4 5 

4.49 5.67 

3 .38 4.72 

1.11 0.95 

- -

3.38 4.72 

33 20 

F I ASSACO 

Tel: (96 1 - I) 646930 - 63 1882; Fax:(96 1 - I) 64693 1: P.O.Box.: 11/92 17; E-mail:assaco@terra.net.lb 



ASSACO 

)l;;:;...1 Client : M/S Da r AI Handasa Nazih Ta leb & Pa rtners 
Project : Bisri Dam 

Location : Dam Footprint 
Date : 02/05/14 

Liquid Limit & Plastic Limit 
ASTM Designation 4318 - 84 

LIQUID LIMIT 

Depth m 10.50 13.50 

CONTAINER NUMB ER 6 7 

NUMB ER OF BLOWS 25 25 

WT. OF WET SAMPLE & CONTAINER g 0 22.02 

WT. OF DRY SAMPLE & CONTAINER g 0 17.62 

WT. OF WATER g 0 4.40 

WT. OF CONTAIN ER g - -

WT. OF DRY SAMPLE g 0 17.62 

WATER CONTENT (LL) % 0 25 

PLASTIC LIMIT 

Depth m 10.50 13.50 

CONTAIN ER NUMB ER 6 7 

WT. OF WET SAMPLE & CONTAINER g 0 6. 13 

WT. OF DRY SAM PLE & CONTAINER g 0 5.57 

WT. OF WATER g 0 0.56 

WT. OF CONTAIN ER g - -

WT. OF DRY SAM PLE g 0 5.57 

WATER CONTENT (PL) % 0 10 

Head of laboratory section 

BHVR3 

16.50 

8 

25 

20.34 

12.57 

7.77 

-

12.57 

62 

BHVR3 

16.50 

8 

6.32 

4.88 

1.44 

-

4.88 

30 

2 1.00 24.00 

I 2 

25 25 

19.3 1 27.54 

12.49 22.27 

6.82 5.27 

- -

12.49 22.27 

55 24 

2 1.00 24.00 

I 2 

6.46 7. 15 

4.98 6.58 

1.48 0.57 

- -

4.98 6.58 

30 9 

F I ASSACO 

Tel: (96 1 - I) 646930 - 63 1882; Fax:(96 1 - I) 646931 ; P.O. Box.: 11/92 17 ; E-mail:assaco@terra.net.lb 



ASSACO 

)\.::::..1 Client : M/S Dar AI Handasa Nazih Taleb & Partners 
Project : Bisri Dam 

Location : Dam Footprint 
Date : 02/05/14 

Liquid Limit & Plastic Limit 
ASTM Designation 43 18 - 84 

LIQUID LIMIT 

Depth m 27.00 30.00 

CONTAINER NUMBER 3 4 

NUMBER OF BLOWS 25 25 

WT. OF WET SAM PLE & CONTAIN ER g 22.63 22.06 

WT. OF DRY SAMPLE & CONTAINER g 17.57 14.63 

WT. OF WAT ER g 5.06 7.43 

WT. OF CONTA INER g - -

WT. OF DRY SAMPLE g 17.57 14.63 

WATER CONTENT (LL) % 29 51 

PLASTIC LIMIT 

Depth m 27.00 30.00 

CONTA INER NUMBER 3 4 

WT. OF WET SAMPLE & CONTA INER g 6.84 7.56 

WT. OF DRY SAMPLE & CONTA INER g 5.96 5.9 1 

WT. OF WATER g 0.88 1.65 

WT. OF CONTA INER g - -

WT. OF DRY SAMPLE g 5.96 5.91 

WATER CONTENT (PL) % IS 28 

Head of laboratory section 

c--

BHVR3 

34.50 

5 

25 

20.25 

13.19 

7.06 

-

13.19 

54 

BHVR3 

34.50 

5 

5.56 

4.32 

1.24 

-
4.32 

29 

39.00 42.00 

6 7 

25 25 

19.95 27.03 

13.25 17.7 1 

6.70 9.32 

- -
13.25 17.7 1 

51 53 

39.00 42.00 

6 7 

5.45 4.3 1 

4.29 3.28 

1. 16 1.03 

- -

4.29 3.28 

27 3 1 

F I ASSACO 

Tel: (961 - I) 646930 - 63 I 882; Fax:(961 - I) 64693 I; P.O.Box. : I 1/9217; E-mail :assaco@terra.net. lb 



ASSACO 

)L::::l Client : M/S Oar AI Handasa Nazih Taleb & Pa rtners 
Project : Bisri Dam 

Location : Dam Footprint 
Date: 02/05/ 14 

Liquid Limit & Plastic Limit 
ASTM Designation 4318- 84 

LIQUID LIMIT 

Depth m 3.00 5.50-6 .00 

CONTA INER NUMBER I 2 

NUMBER OF BLOWS 25 25 

WT. OF WET SAMPLE & CONTAINER g 20.94 24.39 

WT. OF DRY SAMPLE & CONTAINER g 15. 11 18.23 

WT. OF WATER g 5.83 6.16 

WT. OF CONTAINER g - -

WT. OF DRY SAMPLE g 15.11 18.23 

WATER CONTENT (LL) % 39 34 

PLASTIC LIMIT 

Depth m 3.00 5.50-6.00 

CONTA INER NUMB ER I 2 

WT. OF WET SAM PLE & CONTAINER g 6.06 5.71 

WT. OF DRY SA MPLE & CONTAINER g 4.95 4.89 

WT. OF WATER g 1. I I 0.82 

WT. OF CONTAINER g - -

WT. OF DRY SAMPLE g 4.95 4.89 

WATER CONTENT (PL) % 22 17 

Head of laboratory section 

BHVRS 

9.00 

3 

25 

19.55 

13.68 

5.87 

-

13.68 

43 

BHVRS 

9.00 

3 

5.92 

4.78 

1.1 4 

-

4.78 

24 

13.50 16.50 

4 5 

25 25 

15.51 25.53 

11. 17 19.21 

4.34 6.32 

- -

11.1 7 19.2 1 

39 33 

13.50 16.50 

4 5 

8.02 8.27 

6.31 6.47 

1.7 1 1.80 

- -
6.31 6.47 

27 28 

F I ASSACO 

Tel: (96 1 - I) 646930 - 63 1882; Fax:(961 - I) 64693 1: P.O.Box.: 11/92 17; E-mai l:assaco@terra.net.lb 



ASSACO 

)L::::...:\ 

Client: MIS Dar AI Handasa Nazih Taleb & Partners 
Project: Bisri Dam 

Location : Dam Footprint 
Date: 09/05/14 

Determination of Organic Content in Soils by Loss On Ignition 

AASHTO DESIGNATION T 267-86 (1 993) 

Sample No. Sample Depth A B c Percent Organic 
(m) Matter ,% 

21.00 76.08 74.05 40.11 5.6 
BHVLl 

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 5.4 

34.50 41.03 39.88 16.70 4.7 

39.00 45.48 43.71 16.70 6.2 

BHVR5 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)*l 00 

Head of laboratory section F/ ASSACO 

,a.: , ,..,., rl I ., .. ,.,, • {"" ,...... .. 

Tel: (961- I ) 646930 - 631882; Fax:(961 - I ) 646931; P.O.Box.: ll/9217; E-mail:assaco@terra.net.lb 
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ASSACO )> 
Client : MIS Dar AI Handasa Nazih Taleb & Partn~ ~ 

Project : Bisri Dam f )> 

L . D F . _;_3 0 ocation : am ootprmt 0 
Date: 09/05/14 

TEST DATA SUMMARY ROCK - ASTM Designations C88, C97-90, D2938, D4373, D464487, D4972, D5731-95, BS812_partsll7&118 

Sample Depth Unit Saturated u.c.s. P.L.I Water Slake MgS04 CaCo3 sor CL- PH 

ID weight unit weight Absorption Durability Soundness cont. cont. cont. cont. 

m g/cm3 glcm3 kglcm1 kg/em' % % % % % 0/o 

42.00 - 42.20 2.589 2.600 298 - 2.01 - 5.3 - 24 57 7.85 

56.00 - 56.20 2.608 2.647 353 - 1.82 - 4.6 - 21 54 7.83 
BHLA1 

83.70 - 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 90 2.8 5.07 74.5 - - 43 82 7.65 

Blll.A2 75.00- 75.15 2.297 2.356 - 0.5 6.12 3.4 - 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 

T' Gt>o~er 



ASSACO 

)~\ 
Client : MIS Dar AI Handasa Nazih Taleb & Partners 

Project : Bisri Dam 

Borehole 

No. 

BHLAl 

BHLA2 

Location : Dam Footprint 

Date: 22/04/14 

COMPRESSIVE STRENGTH OF ROCK CORES 
ASTM Designation C170 - 90 

Depth Dimensions Area Saturated Unit 

Diam Height weight weight 

m em cm1 g g/cm3 

42.00-42.20 6.7 13.0 35.3 1191.50 2.600 

56.00-56.20 6.3 13.0 31.2 1072.54 2.647 

83.70-83.90 6.3 13.0 31.2 1077.73 2.659 

100.80-101.00 sample fractured upon saturation 

19.30-19.50 6.3 12.4 31.2 1001.20 2.590 

75.00-75.15 sample fractured upon saturation 

100.50-100.80 6.2 12.1 30.3 976.84 2.665 

Load 

Kg 

10523 

10992 

13756 

2794 

19089 

Head of laboratory section F / ASSACO 

Tel: (96 1 - I) 646930 - 631882; Fax:(961 - I) 646931; P.O.Box.: 11/9217; E-mail:assaco@terra.net.lb 

u.c.s. 

kg/cm1 

298 

353 

441 

90 

630 



ASSACO 

_,)\..:::..,'\ 
Client : M/S Dar AI Handasa Nazih Taleb & Partners 

Project : Bisri Dam 

Borehole Sample 

no. depth 

BHLAI I 00 .80- 101 .00 

19.30- 19.50 

BHLA2 75.00-75 .15 

Location : Dam Footprint 
Date: 17/04/14 

POINT LOAD STRENGTH INDEX TEST 
Franklin & Brooch 

Type of Dia.or Thic Gauge Point load 

test of sample pressure index 

(mm) (KN) (ls;MPa) 

B 47 0.1 0.05 

D 63 1.0 0.25 

B 65 0.2 0.05 

Correction 

factor 

(F) 

0.97 

1.1 I 

1.1 3 

Remark The estimated unconfined compressive strength can be calculated by using a factor K 
However the K factor is variable (I 0 to 24) depending on rock type and other factors. 
The formula for the estimated unconfined compressive strength is : cr = K x ls(SO) 

Type of test D: Diametral. A: Axial. B:Biock 

Head of laboratory section F I ASSACO 

Corrected 

P.L.I 

ls(SO);Mpa 

0.04 

0 .28 

0 .05 

leal Study 

Tel: (961 - I) 646930- 631882; Fax:(961 - I) 646931; P.O.Box.: 11/92 17; E-mai1:assaco@Lerra.net.lb 
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ASSACO 

)1..::::..1 

Client : M/S Dar AI Handasa Nazih Taleb & Partners 
Project : Bisri Dam 

Location : Dam Footprint 
Date : 09/05/14 

SLAKE DURABILITY INDEX- ASTM D4644 

Sample No. 
BHLA1 BHLA2 BHLA2 

100.80 - 101.00m 19.30- 19.50m 75.00- 75.15m 

Mass of sample + drum (g) 755.21 754.81 763.24 

Mass of oven-dried sample + drum 
(g) 741.61 751.14 751.44 

before the first cycle 

Mass of drum (g) 301.46 301.48 301.48 

Mass of oven-dried sample + drum 
(g) 505.73 636.62 316.97 

after the second cycle 

Natural moisture content % 3.1 0.8 2.6 

Slake durability index 0/o 46.4 74.5 3.4 

Head of laboratory section F/ ASSACO 

tcol Study 

TH/4.-Siake durability/ ASS ACO 

Tel: (961 - I) 646930- 631882; Fax:(961 - I) 64693 1; P.O. Box.: 11 /92 17; E-mai l:assaco@terra.net.lb 



ASSACO 

)L:::..I Client: MIS Oar AI Handasa Nazih Taleb & Partners 

Project : Bisri Oam 

Location : Oam Footprint 

Date: 09105114 

Soundness Of Aggregate Test 
AASHTO T I04- 86 

ASTM C88 - 83 

Sample 1.0 : BHLA I (Sod. I Mag.) Sulfate : Magnesium Sulfate 

Depth : 42.00 - 42.20 m Solution Temperature °C : 20 

Source : Bisri Dam Footprint Number of cycles :5 

Sampled by :Client Immersion hours I cycle : 16 

Sieve Size Gradi ng of Weight of Weigh t of Loss in Actual loss Corrected 

original sample test fraction test fract ion weight after test weighted 

Passing Retained retained before test after test a fter test in percent percent loss 

% g g g % % 

No. 100 

No. 50 No. 100 

No. 30 No. 50 

No. 16 No. 30 

No.8 No. 16 

No.4 No.8 

Totals 

2 112" I 112" 8 225.6 2 10.2 15.4 6.83 0.55 

I 112" 314" 22 3 16.8 297.9 18.9 5.97 1.3 I 

314" 318" 46 40 1.5 378.6 22.9 5.70 2.62 

318" No.4 24 175.3 165.3 10.0 5.70 1.37 

Totals 100 5.3 

Head of laboratory section Fl ASSACO 

Tel: (96 1 - I) 646930 - 63 1882; Fax:(961 - I) 64693 1; P.O.Box.: 11 /92 17; E-mail:assaco@terra.net.lb 



ASSACO 

)L::...:I C lient : M IS Dar AI Ha ndasa Nazih Ta leb & Pa rtners 

Project : Bisri Dam 

Location : Dam Footprint 

Date: 09105114 

Soundness Of Aggregate Test 
AASHTO T I04- 86 

ASTM C88- 83 

Sa mple I.D : BHLA I (Sod. I Mag. ) Sulfate : Magnesium Sulfate 

Depth : 56 .0 - 56.2m Solution Temperature •c :20 

Sou rce : Bisri Dam Footprint Number of cycles :5 

Sampled by : Client Immersion hours I cycle : 16 

Sieve Size Grading of Weight of Weight of Loss in Actual loss Corrected 

original sample test fraction test fraction weight after test weighted 

Passing Retained retained before test after test after test in percent percent loss 

% g g g % % 

No. 100 

No. 50 No. 100 

No. 30 No. 50 

No. 16 No. 30 

No.8 No. 16 

No. 4 No .8 

Totals 

2 112" I 112" 16 195 .3 182.7 12.6 6.45 1.03 

I 112" 314" 19 287.5 274.1 13.4 4.66 0.89 

314" 318" 35 3 10.5 299.6 10.9 3.5 1 1.23 

318" No.4 30 159.0 145.9 13.1 8.24 2.47 

Totals 100 4.6 

Head of laboratory section Fl ASSACO 

Tel: (96 1 - I) 646930- 63 1882; Fax:(961 - I) 64693 1; P.O.Box.: 1119217; E-mail:assaco@terra.net. lb 



ASS ACO 

)\..::::..1 Client : MIS Dar AI Handasa Nazih Taleb & Partners 

Project : Bisri Dam 

Location : Dam Footprint 

Date : 09105114 

Soundness Of Aggregate Test 
AASHTO T I 04 - 86 

ASTM C88 - 83 

Sample I.D : BHLAI ( Sod. I Mag.) Sulfa te : Magnesium Sul fate 

Depth : 83.7- 83.9m So lution Temperature °C : 20 

Source : Bisri Dam Footprint Number of cycles :5 

Sa mpled by :Cl ient Immersion hours I cycle : 16 

Sieve Size Grading of Weight of Weight o f Loss in Actual loss Corrected 

original sample test fraction test fraction weight after test weighted 

Passing Retained retained before test afier test after test in percent percent loss 

% g g g % % 

No. 100 

No. 50 No. 100 

No. 30 No. 50 

No. 16 No. 30 

No.8 No. 16 

No.4 No. 8 

Totals 

2 1/2" I 1/2" 25 203.0 195 .0 8.0 3.94 0.99 

I 1/2" 314" 13 267.9 256.8 I I. I 4. 14 0.54 

314" 318" 28 287. 1 275 .0 12.1 4.2 1 1.18 

318" No.4 34 24 1.0 225 .3 15.7 6.5 1 2.2 1 

Totals 100 3.9 

Head of laboratory section Fl ASSACO 

!cal Study 

Tel: (96 1 - I) 646930 - 63 1882; Fax:(96 1 - I) 64693 1; P.O.Box.: 11/9217; E-mail:assaco@terra.net.lb 



Client: MIS Dar AI Handasa Nazih Taleb & Partners 

Project : Bisri Dam 

Location : Dam Footprint 

Date: 09105114 

Soundness Of Aggregate Test 
AASHTO T I 04 - 86 

ASTM C88- 83 

Sample I.D : BHLA2 (Sod. I Mag. ) Sulfate : Magnesium Sulfate 

Depth : I 00.5 - I 00.8m Solution Temperature °C :20 

Source : Bisri Dam Footprint Number of cycles :5 

Sampled by :Client Immersio n hours I cycle : 16 

Sieve Size Grad ing of Weight of Weight of Loss in Actual loss Corrected 

origina l sample test fraction test fraction weight after test weighted 

Passing Reta ined retained before test after test after test in percent percent loss 

% g g g % % 

No. 100 

No. 50 No. 100 

No. 30 No. 50 

No. 16 No. 30 

No.8 No. 16 

No.4 No. 8 

Totals 

2 1/2" I 112" 19 158.2 146.8 11 .4 7.2 1 1.37 

I 1/2" 3/4" 26 23 9.4 2 15.9 23.5 9 .82 2.55 

314" 3/8" 33 3 15.0 286.3 28.7 9. 11 3.01 

3/8" No.4 22 260.7 234. 1 26.6 10.20 2.24 

Totals 100 7.8 

Head of laboratory section Fl ASSACO 

Te l: (96 1 - I) 646930 - 63 1882; Fax:(96 J - l) 64693 1; P.O. Box.: 11/92 17; E-mail :assaco@ terra.net.lb 
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APPENDIX 3. SECOND PACKAGE 
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APPENDIX 4. THIRD PACKAGE  
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APPENDIX 5. CLAY-CORE MATERIAL SOURCES (LABORATORY & 
IN-SITU) 
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APPENDIX 6. SAND/GRAVEL MATERIAL SOURCES (IN-SITU) 

 

 

  

 

 

 

 

 

 














































































