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1.0 SCOPE AND PURPOSE

The proposed project is to rchabilitate the existing Hbahine landfill, in Hbaline village, caza of Jbeil,
Mohafazet of Mount Lebanon, and to construct a new sanitary landfill for landfilling the solid waste
resulting from the caza of Jbeil.

A gcotechnical investigation was therefore performed at the site of Hbaline landfill in order to explore
the subsurface conditions at the site.

Thus report presents the findings of the site works and a summary of laboratory test results.

The site investigation program comprised drilling of three boreholes, and excavation of four test pits,
1n addition to some tests in-situ and in the laboratory.

The drilling operation started on the 13™ of July 2001 and was completed on the 13™ of August 2001
and laboratory work was then carried out.

2.0 SITE WORK

The driling program consisted of drilling three boreholes with a depth of 36 m, 64.5 m and 66 m
below the current surface. Boreholes were drilled using rotary rig of type ACKER.

Hollow stem auger system was utilized for drilling and boring, with soil samples continuously
retrieved to the surface using the split-barrel sampler.

The samples obtained were placed in boxes, and were visually and manually inspected on site and
described. All samples were transported o the soil laboratory for tests.

At completion of borehole N°2, a-standpipe PVC slotted piezometer, was lowered inside the borehole.
No water table was identified in the boreholes.

Boreholes N° | and 3 were closed with a mixture of ciment/water.

On the other hand, four test pits were excavated and were visually and manually inspected on site and
described. Samples were transported to the soil laboratory for tests

3.0 DRILLING RESULTS

The results of drilling of the boreholes and excavating the pits are presented in the logs in Appendix
B.

40  LABORATORY INVESTIGATION

The laboratory-testing program was performed on some soil samples obtained from the test pits
mainly for classification and measurement of strength characteristics purposes.

Onc sample obtained from borehole N° | was tested to obtain the unconfirmed compressive strength
wnd the Young Modulus.

.1 site permeability test (Lugeon) were performed in borehole BH-3 at 3 differents depths (2.7m,45m
ind 63m).

“he laboratory and in-site test results are presented in Appendix C.

0 INTERPRETATION OF THE RESULTS OF THE GEOTECHNICAL
INVESTIGATION.

he interpretation of the results of the geotechnical investigation is shown in Appendix E.



APPENDIX A

Location Plan of Boreholes and Test Pits



Table 1 : List of coordinates, elevation and drilled depth of boreholes

r Borehole No. Northern Eastern Elevation Depth

: . (N) (E) (m) (m)

: BH ! 469 -320,114 235 36
BH2 446 - 319,926 232 64.5
BH 3 354 - 320,267 224 66

Table 2 : List of coordinates, elevation and depth of test pits

Borehole No. Northern Eastern Elevation Depth
N (E) (m) __(m)
TP 1 352 - 319,734 232 4.4
TP 2 387 - 319,844 230 50
TP 3 " 342 - 320,432 207 4.0
TP 4 33] - 320,465 205 2.8




APPENDIX B

Logs of Boreholes and Test Pits



] BH NO.

E‘ TOUMA ENGINEERING BH1
s B ENGINEERING AND RESEARCH —
= = i SHEE" 1
/ Test Boring Log EET 0F s
< ; . . . ELEVATION N:
TROJECT Soll Investigation at Hbaline £
DATE STARTED DATE CONPLEYED
“ROJECY No.: G2XK1021 CLIENT: Liban Consult
2 ban monst 13/07/01 il 17107101
ZILLING EQUIPHENT: Acker AD I GROUND MWATER
1ZE L TYPE OF CASING: 100mm Dia Pipe Casing DATE TINE w.D. !'cas.c
PILLING HETHOD; Rotary I
JORE BAR.:  T76  |LENGTH: _ 1.5m [ BIT: Diemond DRILLER: M. Hammoud
.AHPLER: Tur: DROP : INSPECTOR: ABS
T T T .1 1T
~ : - ., +~ U x N X
[ Description w | & o e ﬂ 3 5 Remarks
~ © ! < s z E < 2 g S
Fla ‘tezlelx]a
: A
! Modetatély strong 1o strong, creamish brown, highty TR 62| © Coring at on
3 o .
weatheréd and fractured mary Limestone, fractures and s 4
joints fited with brown sandy mad, »
| ’
i “
| R
1 "
3
o |
---------------------------------------------------- o
Diwo, T T 1] =2 8717 Cortng at 1.5m
T |
! T
1
L
1
4 N
S Ditto, _T§1 8o 87} 20 Coring at 3.8m
1
L
A
1
!
Ji 1
| L
!
) I
} Ditto. T Rd 97131 Coring at 4.5m
‘ 1
* T
} 1]
1
A |
I
T
1
I
L»
Duto, o~ 1rs 8323 Coring at &.0m
] 1
R
A
1
1
Ditio, RE ?7{73 Coring at 7.5m
-

Continued Next Page



fl‘ TOUMA ENGINEERING BH NO. BH1
: B ENGINEERING AND RESEARCH
= = 4 Test Boring Log | SHEET 2 ©OF
FROJECT: Sail Investigation at Hbaline PROJECT No.
CLIENT: Liban Consult G2K1031
': L . o
T it =N A S I I
;5! ODescription > :Elg ,E ,\".’ (., g' « Remarks
< {
| & @ az ||« | @
|
|
| 7
l T
9; Ditto T R?7 99167 Coring at 9.@m
/ L
1T
-
-
"9
Jﬁ
Ditto, most of them are gravel size 777 ] re sef a Coring at 1@.5m
«
b
B b 4
o
jo
o ]
lo q
[J
Dittg, T e e e Al "s 73|37 Coring at 12.0m
1
T
T
I
T
3 r
| :
! 1
! T
! T
ID’UD J{iRrR1e 73( 53 Coring at 13.5m
1
T
J 1
4 1
! T
! T
Ditio, R11 78| 20 Coring at 15.0m
1
I
Very weak fractured Maristone. T
................................................................ T
R12 ?3{ 27 Coring at 16.5m
L |

Continued Next Page



-'!‘ TOUMA ENGINEERING BH NO. BH1
i & ENGINEERING AND RESEARCH DU
E = 4 Test Boring Log SHEET 3 OF &

PROJECT: Soit Investigation at Hbaline PROJECT No.

CLIENT: Liban Consult G2K1031

i .
R S 2 lesxxgx
£ Description “«[go E W"iele | = Remarks
ClaZ | aN|e®e)loB]O
; v e Zz ||| w
1
T
............................................................... ui
Very weak fractured Marstone I
5
B IF 2 DT e, 1
Moderately strong, creamish brown, highly weathered and ° v T{R1D3 aB| o Coring at 18.8nm
fractured marly Limestone, sub vertical to sub honzontal b 4
fractures; with rusty stains, most of them are gravel size. 0
L o 4
a
lo B
19 °
o |
[
............................................................... b d
Weak creamish brown, marlstone Gravel o . ‘I{R14 50 J0 Coring at 19.5m
) J Moderately strong, creamish brown, highly wsathered and
=M fractured marly Limestone with rusty stains.
)
I
.
U L
* 1 Moderately strong to strong, creamish brown, highly IN R15 83| 7 Coring at 21.0m
weathered and fractured mary Limestone, sub vertical to
sub horizontal fractures with rusty stain 1
2
1
]
Ditro, T R16 8s}17 Cortrng at 22.5m
3
| T
! T
1
{5 T N | 3% ee| o Coring at 24.0nm
©
g
-3
10 C
o
o
i
........................................................... o L
Ditto, JJ R18 93|33 Coring at 25.5m
[T
1
I
i

Continued Next Page



’i‘ TOUMA ENGINEERING BH NO. BH1
= = ENGINEERING AND RESEARCH
2 E 4 Test Boring Log SHEET 4  oOf
fROJECT Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consuit G2K1031
- {
. .
0 z 2 e 6 | x| x| x
:55 Description - 22 %l slol e Remarks
o | 2|4 eN /e o |V
- ! o | v oz o (@ ©
i
T
T
L
T
27l Ditro, ; R19 97| 1@ Coring at 27.0nm
i
T
28 Jj_]
T
T
Ditto, TJlrz2e 100] 13 Coring at 28.5m
T
29 T
T
rl
3¢ Ditto, lARZI 97| 1S Cortng at 30.0m
1
1
1
1
|
3% L
1
Ditto, TT]R22 8913 Coring at 31.5m
T
I
I
.
Ditto, 1% 97| 11 Coring at 33.0@m
| 1]
|
{
B |
. us
B
Drtro, T][R24 96| 2@ Coring at 34.5m
1
1
1
T

Continued Next Page



fr—r TOUMA ENGINEERING BH NO. BH1
2 ENGINEERING AND RESEARCH
Test Boring Log SHEET 5 OF

e
m

PRO.JECT No.

PROJECT: Soil investigation at Hbaline
CLIENT: Liban Consult G2K1031
i
< 2|3 2 ARIEAE
2E Description | E2[c (ol Remarks
& = b & =z o © o] (%]
[ ezl Qo
L
" 38 ol i Boreale ai 3w T
i
37 b
| P
|
{
38
34

1




TOUMA ENGINEERING BH NO. BH2
: = ENGINEERING AND RESEARCH
S = Test Boring Log lsnesr 1 0F 7
A
) - . e . ELEVATION N.
PROJECT: Soil Investigation at Hbaline I £
DATE STARTED DATE COMPLETED
PIIOJECT No.: GzK1031 CLIENT: Liban Consuit —
z ban Consu I 23107701
IRILLING EQUIPMENT: Acker AD I : GROUND WATER
IZE & TYPE OF CASING: 100mm Dra Pipe Casing DATE 1 TIME L wo | casp
JHILLING METROD: Rotary N 1 i 12.0n
~ORE BAR.: T76 LENGTH: 1.5m BIT: Diamond DRILLER: M. Hammoud
SAMPLER: WT DROP: INSPECTOR: ABS
]
iz 213 e & =l ¥R
- & Descaption 5l E 2 c w0 s | o < Remarks
y &ia caz/2/218
— -
‘ ; j
g' s ‘DM L - , t 1 !
(45
1 ™
| “d
I
1
2
I
. t
1 |
i
L}
3' Moderately strang, creamish brown, weathered, intansely [ R1 20| o Coring at 2.@m
fractured to crushed limey Marlsione
4
H X
: T
|
4
[
'! Dutto, RZ 21 2] Coring at 4.5m
rP
T
T
Il
T
T
A
T
................................................................ T
Moderately strong to strong, creamish brown, highly IL R2 33 e Coring at 6.6m
weathered and fractured marly Limestone, some fractures T
tilled with brown sandy silt
7
=)
—-
TL
B
Moderately strang, creamsib brown, high weathered and T} R4 23] e Cortng at 7.5m
{ractured hmey Maristone all ol them are gravel size v )
A

Continued Next Page



!'I'! TOUMA ENGINEERING BH NO. BH2
LN ENGINEERING AND RESEARCH —
= Test Bering Log | SHEET 2 oF 7
.

HROJECT: Soil {nvestigation at Hbaline PROJECT No.

CLIENT: Liban Consult G2K1031

. [
-, 'T- - € '
T T~ {0 lx x| X
i\s Description “ % © ": 2 o | o o Remarks
3 E a 2 . N\ - o] Q
o [ %4 o Z [.4 1 4 ”
“
o
o
0
o] |
E Ditto, lo" Il rs 27 e Coring at 9.0m
L
» -
L]
'
o
ge .
-]
o
.oa - °
Modsrately sl;o;\g"la s;n;ngé;ea-m«-s'h-bu;wr;-h;g.hi‘; ------- Re 25| B Coring at 10.5m
weathered and fractured marly Limestone, most of them are
11 gravel stze J_L
T
T
- |
~ T
k 1
| -
% Moderately strong, cteamish brown, highly vieathered and T R7 27| e Coring at 12.@m
{ractured fimey Maristone
T
) r
3
! T
‘l T
l Ditto, T[] rs 42| 8 Coring at 13.Sm
I
\ T
1 T
T
T
| T
¢ T
! T
: T
! Dtta, R? a7{ @ Coring at 15.0m
T
T
.
I
T
T
P_Y
Ditto, weak maristone present at place R10 a7 @ Coring at 16.Sm
I
L
L

Continued Next Page



TOUMA ENGINEERING
ENGINEERING AND RESEARCH

! 8H NO. BH2

| SHEET 3 oF 7

n

[y

R TERED

s 4 Test Boring Log
ROJECT: Soil Investigation at Hbaline ‘ PROJECT No.
LIENT: Liban Consull ! G2K1031
T T T T T
A Sle oelal ] o
G Description wlgol 2¥% i é|lo| & Remarks
~ Plazl axtelol v
o | Qx| ©
I~
1
T
l
'Ig ]
Ditio, R11 53| © Coring at 1B.0Om
|
! T
19 -
Moderately strong, creamish brown, highly weathered and 1 1lrez 47] o Coring at 19.5m
fractured marly Limestone, most of them are gravel size
2Q T
T
. Ditto, weak marlstone, present at place TIr13 32| e Coring at 2l.0m
)|
1
1
f M|
2 T
E -
i T
i Ditto, 1. R14 3o} @ Coring at 22.5m
Hater ltoss 10@x from
P 22.5m to end of
.;l T Borehole
i =
1
| T.
‘ T
T
Dutto, “I{lr:s 25| © Coring at 24.0m
1
I
I
I
I
1
T
I
Ditto, 1 R1B 27| @ Coring at 25.5m
I
T
= [
1

Continued Next Page



f’!‘l 1 TOUMA ENGINEERING BH NO. BHZ
= = ENGINEERING AND RESEARCH
Z2 2 4 Test Boring Log SHEET 4 OF 7
FROJECT: Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consult G2X1031
! | o
= - s e x|l xt x
LE' Description ~lgol e lelal|e Remarks
5T ClaZ | ax|olofo
H 12 a z .4 © “
o
23 Ditio, 15:3% 25| © Coring at 27.0m
28
| 1
Ditto, T L-RIB 13) @ Coring at 28.5m
1
29
I
” I
30 Ditto, I HR]? 19] @ Coring at 30.0m
L
1 T
S
T
Ditto, T{{r20 az| e Coring at 31.5m
1
_’%.
l 1
[ T
i L
P T T T .
[ Sty Mmey MaBetone oo i | 0| |Coring at 33.00
1
1
L]
|
I
-
]
Drtto, ! R22 a0 @ Coring at 34.5m
1
R

Continued Next Page
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’E‘ TOUMA ENGINEERING BH NO. BH2
= = ENGINEERING AND RESEARCH
E = Test Boring Log SHEET 5 oOFf
.,
©“ROJECT: Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consult G2K1031
|
[ ]
= ~} = . - S x | x N
£y Descripti “ | & o en N o " R Ks
< - esc P 1on 2 f p E __\‘ g g g emar
ol oz |x | ©
- 38 Ditvo, ~R23 32{ 7 Coring at J6.0m
37 1
{
l i
|Dmo Trz4 Je| e Cortng at 27.5m
38
39 bite, Tnzs 77| e Coring at 39.8m
1T
t
1
9 T
i Ditto, fl 1rz6 77| e Coring at 40.Sm
I 1]
Y
1
] I
T
1
T
Ditto, sub vertical to sub horizontal fractures filled with =i R27 771 o Coring at 42.0m
brown sandy silt ’ 1
1
| T
i 1]
;: I
|
' Ditto, some of them are gravel size T R28 77| o Coring at 43.5m
1
1
T
1

Continued Next Page



Jr—r TOUMA ENGINEERING BH NO. BHz
2 B ENGINEERING AND RESEARCH
g E Test Boring Log SHEET 6 oOF 7
el '
PROJECT: Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consutt G2K1031
- 1
2 e . E ]
L = 1- +y x [ x| x
H la] d i H e ) 3 ; s
S E. escription 'v-o ﬁ g s : (., g g Remark
! Cw nLZ | |x | @
a
I
_qd T
1 Ditto, most of them are grave! size LRz 770 e Coring at 45.0m
1
- 486 -
1]
Ditto, 3 RJ0 100/ @ Coring at 46.5m
j_L
47
I
i
b
4% Ditto, R31 18 23 Coring at 48.0m
1
49 NG
N
[N
Ditto, R32 95| 18 Coring at 49.5m
5Q
j]
1| Do, some sub vertical to sub horizontal fractures filled with R33 77({ e Coring at S1.0m
f brown sandy silt. T
!
2; 1
| 1
| L
Ditto, some of them are gravel size 1 _tlr34 1eel e Coring at 52.Sm

Continued Next Page



'i‘ TOUMA ENGINEERING BH NO. BH2
= ENGINEERING AND RESEARCH —

= Test Baring Log SHEET 7 OF 7
=
©“ROJECT: Soil Investigation at Hbaline PROJECT No.
ZUENT: Liban Consult G2K1031
7 T
i L ] =
“ =12 |4e (x x |~
- B Description » g o E ﬁ ol o o Remarks
£ olaZ «eN{®sjOo U
o fla PO - - O
|
s ]
54 Ditto, some vertical fractures filled with rusty slains R3S 1e8] 13 Coring at 54.0m
! T
i
!
59 ?
Ditta, most of them are gravel size 3 RIE 1ee| ¢ Corsng at 553.Sm
)
Dj
i 1
"7 Dutte, LT {737 1@8f 23 Coring at S7.@m
1
T
1
................................................................ T
Moderately strong, grey, highly weathered and fractured R38 189 33 Coring at 58.Sm
1 fimey Marlstone, some vertical fractures filled with rusty
E]: stamns. J
) T
i 1
!
.' ]
I
Ditto, colour becoming creamish brown R3Y 100] 4@ Caring at 6@.Bm
Coring at 61.5m
R4@ (REC=199:RQD=53)
Ditta, colour becoming
grey
Coring at 63.0m
R4l (REC=93:RQD=80)
Ditto,
End of Boreholie at
64.5m




E‘ TOUMA ENGINEERING BH NO. BH3
2 = ENGINEERING AND RESEARCH
£ E HEET
E = g4 Test Boring Log SHEET 1 oF 7
. . L. . ELEVATION N:
'HOJECY:  Goil Investigation at Hbaline -
DATE STARTED DATE COMPLETED
‘WOJECT No.: G2K1031 CLIENT: Liban Consult £
30/07/01 07/08/01
SILLING EQUIPMENT: Acker AD Il GROUND WATER
I2E L TYPE OF CASING: 125mm Dia Pipe Casing DATE TINE WH.D. CAsS D
ZILLING METHOD: Rotary | _25.0m
ORE BAR.: T101 LENGTH: 1.5m BIT: Diamond DRILLER: M. Hammoud
AMPLER: W DROP: INSPECTOR: ABS
|
| 4 .
-2 - (E; X X X
-~ . . <la e 0 . N M
[3 t “~ o Remarks
& Description 2 Ez E'\‘ 2 g 5
s o oz {|lx |9
1
2
i .
Moderately strong 1o strong, creamish brown, ighly Rl 109 @ Coring at 3.@m
’ weathered and highly fractured Limestone, sub vertical to "[‘L
| sub horizontal fractures filled with brown silty sand.
i
|
! JJ
1
I
L
1
Ditto, some joints filled with gypsum T R2 190| 70 Corins at 4.5m
I
i
R
I
1
1
Ditto, no gypsum - R3 93] © Coring at 6.0m
|
T
1
I
I
L
1
R
-
Oitto, I'j R4 77{ e Coring at 7.5m
1

Continued Next Page




in1 TOUMA ENGINEERING BH NO. BH3
; ENGINEERING AND RESEARCH ——

g = i SHEET 2 OF 7
/ Test Boring Log
PROJECT: Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consult 1 G2X1031
: T T
‘E \‘ | : o: E X X x
- . . ~|la g € 1 . N .
c Cl Description ~lEg>Q £ - ol o & Remarks
bl 0| = ® N\ e | C 3}
o Lo ez |w|lax | o
i [
- ]
R
| 1]
! T
| T !
9,. Ditto, ‘Iq RS 271 € Coring at 9.0m
f
l T
|
1
-1
Ditto, 1rs 108 © Coring at 18.Sm
Hater toss 1@Qx from
1@m to the end of the

1 Borehotle

12 Ditto, 111 R? 100! @ Coring at 12.0m
1
1
|
Ditto, 1 re 1ee| ? Coring at 13.5m
;
} i
i
7 Ditto, marly Limestone present at place RY 1808 @ Coring at 15.0m
)
| .
Jd
3
1
!
'
. Do, R1E© 100 @ Coring at 16.5m

Continued Next Page



."l‘ TOUMA ENGINEERING BH NO. BH3
2 s ENGINEERING AND RESEARCH —
s = Test Boring Log SHEET 3 oF 7
..
PROJECT: Soil Investigation at Hbaline PROJECT Neo.
CUENT: Liban Consult G2K1031
[ ]
Py - : .- (E: = x x
-~ - . L - : .
’;5 Description s g; czls|sg @ Remarks
2 Lo oz |e)e | o
a
L
[
|
I
|
I
8 Do, I{lr1t 100 40 Coring at 1B.@nm
1
1
1
1
19 +
Ditto, some fractured filled with rusty stains I Hriz 931} 42 Coring at 19.5m
1
2(Q I
1
-
I
1
1
21 1
= Ditto, T R13 100 © Coring at 21.8m
A
1
I
1
1
2 17
I
Ditto, 17 R14 97 ] @ Coring at 22.5m
1
3 LT
1
1
1
TJ
Moderately strong, creamish brown, highly weathered and T {]r1s 1e0| 1@ Coring at 24.0m
fractured marly Limestone T
A
i I
g
1
1
1
T
T
Ditto, some (ractures filled with rusty stains I1lr16 100 o Coring at 25.5m
1
1
T
hd 1

Continued Next Page



IF‘F TOUMA ENGINEERING

ENGINEERING AND RESEARCH

BH NO. BH3

£ E rin SHEET 4  OF
( Test Boring Log ]
PROJECT: Soil Investigation at Hbaline PROJECT No.
CLIENT: Liban Consult G2K1031
f
e
s -2 S8 x| x
‘c' ~1 . . - o . ® 10 - M
c| Description -l gho C - Y o e Remarks
@~ 0| 42 s N\ . o o
Q Lo o Z | x|x | o
o
T
27 Ditto. Tr17 100| @ Coring at 27.@m
Ry
l T
....... O, i
2 Weak limey Matlstone Gravel © R k
i
Maderately strong to strong, creamish brown, highly R1B 1ee| a7 Corins at 28.5m
weathered and fractured Limestone
28
T
-
3q Ditto, sub vertical to sub horizontal fractures filled with R19 100 @ Coring at 3@.0m
yellowish brown mari
3
) T
1
Ditto, o RZ@ 180 @ Coring at 31.S5Sm
12
:1Diuo. R21 100 @ Coring at 33.Bm
! T
t
" Ditto, T R22 100 © Coring at 34.5m
1
T

Continued Next Page




TH

)

TOUMA ENGIN

ENGINEERING AND R
Test Boring Log

EERING
ESEARCH

|
BH NO. BH3
-

SHEET 5 O©OF

PROJECT: Soil Investigation at Hbaline

PROJECT No.

CLIENT: Liban Consuit G2K1031
LT
<A St e S bx] x| ox
o E Description « | %0 20 ; N Remarks
__‘ < escrip pS E z s N (.j g &
oy Lown a z o | o L
o
Weak to moderately imey Marlstone
.............................................................. l\
38 Ditto, some of them arc gravel size Trz3 le0 P Coring at 36.0nr
37
Ditto, some joints fillad with gypsum Tr24 100] 11 Coring at 37.Sm
38 =
i
3
39 g ' .
itio, R2S 100 @ Coring at 39.0m
Q
Moderately strong, creamish brown, highly weathered and R26 100 © Coring at 4@.5m
fractured marly Limestone, sub vertical to sub horizontal
1 fractures filled with yellowish brown mar!
1
i
Ditto, R27 100/ @ Coring at 42.0m
N
|
Ditto, i R28 109]| 7 Coring at 43.5m
I

Continued Next Page



."H'W TOUMA ENGINEERING BH NO. BH3
2 » ENGINEERING AND RESEARCH —
= = Test Boring Log SHEET 6 of
PROJECT: Soil investigation at Hbaline PROJECT No.
CLIENT: Liban Consult G2K1031
L ]
- - L6 k] x] x
T E i i P - ® - - -
; 5 Description '; 5§ E : :, 8 5 Remarks
o tla Lz la|jx | »
a
'AG . I o
< Ditto, R29 100| 20 Coring at 45.0m
44.
Ditto, I 1lr3e 100 27 Coring at 46.5m
47 R
1
48 Ditto, TTir31 100 12 Coring at 48.0m
+
I
T
1
I
1g T
—
Bl
Drtto, — R32 100 7 Coring at 49.5m
LT
Q T
1
|
1
-Pocket of weak Mard TS
i Ditto, some of them are gravel size ]1 R33 e3| e Coring at Sim
T
I
] I
; 1
T
I
I
Ditto, T{1r34 100 @ Coring at 52.5m
T
.
I
T
—
T
| |

Continued Next Page



!

’E‘I 1 TOUMA ENGINEERING 8H NO. BH3
= = ENGINEERING AND RESEARCH
= = Test Boring Log SHEET 7 OF
Y
PROJECT: Soil Investigation at Hbaline PROJECT No.
CUENT: Liban Consult G2K1031
1 .
i ®is - e
o Zl= e+ o ]x [N
[ Descrietion “|fol 28 l¢glao| e Remarks
£ Ol wZ| axjeoe[ol o0
2 ‘ L g oz lele]w
a
I
-54 - 1
Ditto, most of them are grav R3S 100 @ Coring at 54.0m
.from 54m to 54.3m) '
"""""" T
1
-
55 -
g
L
Ditto, R38 100 7 Coring at SS.5m
i
56
] ]
Lo S PN .
Ditto, R37 1e0Q| 7 Coring at 57.08m
58
Ditto, rR38 10017 Coring at SB8.5m
e
Weak limey Marlstone I
Il, Coring at 60.0m
q ............................................................. R39 1eel @ Cortng at 61.5m
R42 (REC=1@0:RQD=0)
Coring at 63.0m
R41 (REC=10Q/RQD=8)
WeaK to moderately
strong, creamish
1 brown, highlw
. veathered &
' fractured !imey
' Harlstone, weak
browunish grey
Maristone present
at place.
Coring at 64.Sm
R42 (REC=97:R0D=20)
End of Borehole at
66.0m




Test Pit: TP — 1

Log of test pits

Depth (cm)

Sample description

- 100

Creamish brown Sandy GRAVEL with silt ( Piece of wood, plastic
& steel present). .

Non plastic.
- 200 Ditto
- 300 Ditto
- 400 Light brown silty clayey SAND with gravel, low plasticity.
- 440 Light brown silty clayey GRAVEL with sand, low plasticity, dump
matenials present.
Test Pit: TP -2
Depth (cm) Sample description
- 100 Light brown Sandy GRAVEL trace of salt (Dump matenals)
- 200 Light brown silty SAND with gravel, non plastic (Dump materials)
- 300 Greyish brown clayey SAND with gravel, medium plasticity (Dump
materials)
- 400 Light brown clayey GRAVEL with sand, fow to medium plasticity.
- 500 Ditto (Dump matenals)

Test Pit: TP -3

i Depth (cm) Sample description
i - 100 Greyish brown fine SAND with gravel trace of silt (Dump
! materials)
-200 Light brown silty clayey GRAVEL with sand, medium plasticity
(Dump materials)
-300 Light brown Sandy GRAVEL little silt, non plastic (Dump
materials)
-400 Greyish brown silty clayey GRAVEL with sand, low plasticity

(Dump materials)

Test Pit: TP — 4

Depth (cm) Sample description
- 100 Light brown silty clayey SAND with gravel, low plasticity (Dump
materials)
- 200 Ditto
- 280 Ditto




APPENDIX C
Laboratory Test Results
In-Situ Permeability Test Results
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PARTICLE SIZE ANALYSIS

Hlydeomaes Anahysis SIEVE ANALYSIS
Time Readings {min) U.S. S. Sieve Size | Size of Openings
P 7:; 60 16 4 1 200 W0 ED 4 20 10 4 M M NT ¥ S 68
100 I ' ! ' 1 ' i [ i 4 1 LI
o i P ST S O U
80 -{— oo e
570 - - -
£
260 —_ ]
©
< 50 B
fwd
@
© 40 ---
a
30 e e e i e e
20 — - - e e i e s m— o lan =
10 e e o e
0 ' {
0.000 0.001 0.010 0.100 1.000 10.000 100.000 1000.0C
Diameter of Particles in Millimeters
SAND GRAVEL
cLaY ST Fine | Med. Jcor. Fine | Cﬁ COBBLES
Moisture Depth Gs ASTM LL PL PI
Content (%) B.G.S. (m) Class. (%) (%) (%)
19.43 3 N/A sC 31 20 11
Sieve Size  3/4" 3/8" e #10 #40 #100 #200°
% Passing 88 84 81 78 63 45 39
Project No. G2K1031|HBALINE LANDFILL Boring #
TOUMA LIBAN CONSULT Sample # TP-2
2-3.e0™
ENGINEERING Ref : F1




. TOUMA BHGINEERING

T

Josue
|

'
-

AHONE M.

NP S S
Touma Iinginecring

Lnprnccors & Reseonnh 20 Aot 22000

D O9E5L J T12978 Fose

-

29 2001 Q5I27H!Y P

tel, S29100 520293794
fax 56¢ L

P U Uer 1635 Jaunean,
ASTM D 42:

SIEVE ANALYSIS

ARl i

snogeeT: HIBALNE LAND Eill- Cpatadt wBRer Pl
SUENT . i Jemendt  DATE . .
AATERIAL DESCRIPTION. liprmsg s b _Laows BH.NO B2 -2 pepTy =20D |
catls ooy : SAMPLE NO. i
SEVENO. | M.M.DiA. R"gﬁﬂg b | RETANED “4 PASSING ! l
; i
\ \/4:1 o o 100 \;J:;E: CONTENT = —2 }
” . : o _E-2
>/ jego H-o ] T, (SOI + CAN)
Y ~- . - \ ] %3
*/3 230-0 | 159 84 WE. 95030
- I WT. (SOIL + CAN -
R 4 17-2/' 0 | {g ' 6 g DRY _.LQD_QQ' 32 ome.
10 237270 ¥/ L’ ‘Zg \V:TT' :-"AJEH 28209 oms.
. CAl gma.
20 4020 | 279 72 WT. (SOIL) DRY - g,
40 2270 | SPx | 63 wATER COUTENT | 125
6o aclizo | 45 55 REMARKS.
‘00 . ~ -, ~
‘ S00'0 | 5 1? 4 L mn =7
280 870 | G- 4 329 eL a0
PT il
AL SOk Welght —___ gme  TARE Weight gme | CUASSFICATION 5
U.S. STANDARD SIEVE SIZE UNIFED SOIL CLASSIFICATION SYSTEM
6 43 (X UC Y8 4 5 1016 20 30 40 0 100 20
) : L i 0 {
E m ] 1
[&] H h
¥ 10 r !
= %) r H J
2 1 3 :
3 s0 ; :
?: <0 " t ! r,’
s 2 d A
3 : - '
3 20 h I
T ; : f
200 100 10 ‘ 10 o.1 ' 0.0t 0.001
13RAIN SIZE IN MILLIMETERS

TESTED BY:

Lih.

LAB. INCHARGE"
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PARTICLE SIZE ANALYSIS
Hydromales Anahws SIEVE ANALYSIS
Time Readings (min) U.S. S. Sieve Size | Size of Openings
24‘;' :’Z ['e] 16 4 1 200 100 GO 40 20 10 4 Mg Me” 1T Y 5T 6 e
100 - ] ) ! . ] | [l ] ! 1 1 ; i ] ] 1 ] 1' Lt
80 P e e - —_—
g 60 ~frmmrermmem i : [T
5—: 50 —_ — / — e e =
Z P
240 e e e
o : ! ;
o 30 ) / /
20 : = e e
10
i - J
0.000 0.001 0.010 0.100 1.000 10.000 100.000 1000.0C
Diameter of Particles in Millimeters
SAND GRAVEL
cLaY sty Fine | Med. ]Cor. Fine | Coar. COBBLES
Moisture Depth Gs ASTM LL PL PI
Content (%) B.G.S. (m) Class. (%) (%) (%)
6.41 5 MN/A GC 29 20 9
Sicve Size  3/4™ 3/8" #4 #10 #40 #100 #200?‘
% Passing 65 58 53 46 28 19 16
Project No. G2K1031|HBALINE LANDFILL Boring #
TOUMA LIBAN CONSULT Sample # TP-2
. - 5.00 M
ENGINEERING Ref : F2




TOUMR BNGINEERING

e

-
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|

Y.

JFHONZ MO. : @9961 4 212478
- - . \ 7
NI Sl WYY
Touma Lngineering
Engince-ing & Fescorch 2l 2 2ain

Rus. 29 2601 BR:28M1 FS

fri - 520400 520293/

tAx 304 LIV

P 1) o 1635 Jaysicl.

ASTM O 420

SIEVE ANALYSIS

‘-_,,.,L»;.-..JJ Jedml

prosecT: HIRALINE  LAND FlLL. : patedt LABREF._PL N
CLIENT . T BT DATE
MATERIAL DESCRIPTION:J._\%}nM:.m:Ar__C.\A%,:J?_Qm‘E—L o4.n0. TP=Z _ peprii =500
el S.avid SAMPLE NO.
i
| SEVEND, |Mm.OA. agg:f:o % RETAINED % PASSING
o 27 0 o LOO WATER CONTENT
[ 5 CAN NO. Fa
i 5 1256 G- el V/T (SOIL » CAN) -
%Zq_ 6560 %50 G5 WET. M_ﬂ gms.
7 ‘ = WY. (SOML + CAN
3z 8% 0| 42-0 g@ ORY., 208073 g
= 4 250l LF2 5 WT. WATER A0 s
- WY.CAN - ALEES g,
10 100g0| 424 | 46 WESOLORY  _IBFER G g,
-~ M .'
20 wWzoel 24 | 3% WATERCONTENT 2%
4o 13255:0] F4:2 | 4% REMARKS:
AY) thlrr -0 721 25 L » 29
100 1520°0) @1 | 19 PL~ 40
) Pl - 9
200 Deno| ¥ | 16 —
JTAL SOIL Weight gms. TARE Weight gms | CLASSIFICATION Go O
U.5. STANDARD SIEVE SI2E UNIFIED SOIL CLASSIFICATION SYSTEM
6" 4°3 112" V¢ 8% < ¢ 10 16 20 30 40 6 100 200
o ; ] 3
T w : 1 !
9 H i
£ n ; :
z ® T ;
3 % ; .
: 40 i It t ’
PR . ; -
H » . !
4 J i
10 ,'
200 120 10 1 ot .01 ) 0001
GRAIN SIZE IN MILLIMETERS
TESTED BY: LAB. INCHARGE: _4..14&___
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PARTICLE SIZE ANALYSIS
Hydromas Asayu SIEVE ANALYSIS
Time Readings (min) U.S. S. Sieve Size i Size of Openings
2:’; 7‘: €0 16 4 1 200 W0 60 4« 20 10 4 B M T 3 5 6 E
100 _ ' ] 1 1 [l ( ) [ | 1 i I: - 1 ] {1y
90 L _ e e S
B0 J——— e ~ —
® 60 e
©
& 50 : e
c
@ L
£ 40 - —
a:_) o .
30 = //, = —
20 "', : - e e e o e
10 i ] '
0 i ; N . .
0.000 0.001 0.010 0.100 1.000 10.000 100.000 1000L0C
Diameter of Particles in Millimeters
SAND GRAVEL
[7 CLAY el Fine L Med. lCor_ Fine l CoaT‘ COBBLES
Moisture Depth Gs ASTM LL  PL Pl
Content (%) B.G.S. (m) Class. (%) (%) (%)
7.48 2 N/A GC 27 18 9
Sicve Size  3/4" 3/8" #4 #10 #40 #100 #200"
% Passing 67 40 31 29 25 17 14
i Project No. G2K1031|HBALINE LANDFILL Boring #
"TOUMA LIBAN CONSULT Sample# TP-3
~2.00™
ENGINEERING Ref : F3




JFHINE NO.

T TOUMA BHGINEERING

o]
et

-
—4

o BEEnl

PR Y

Touma lingineering

4 Tizavg

Fug. 29 2881

67¢4C0 520293794
(733 4pa 47L

O 0ox 1630 Jnunw i

ASTM D 422

SIEVE ANALYSIS

ARl Jodl

PROJECT: HYZALINE LAWY 1)1,

CLIENT

MATERIAL oescmpruou:_\.x@l:}__l:max

: t,"'".—"”
t Jendt

el comel.

wmBReF . EPL W&

DATE
BH.NO TP ~"%  pePTH=200
SAMPLE NO:

! .
SIEVEMO, | MM.DIA R’g’_f,;“‘c':go 4 RETANED % PASSING
e
. ” WATER CONTENT
’Q; . e © oo CANNO e 7
/2 225 -0 Z3 9% WT. (SOIL + CAN) -
3fu" 1020-60] 3% 2 oy WET. o,
v - - v WT. (SOIL + CAN
3/ 1250 HY-¢ 40 ‘pRY,. _2280-0yn.
"4 2106l 6@ 2 T ATER —3439%9“*
. __m_‘_ gma.
1% 21953, >4 25 WT(SOL)DRY DO Goms
20 20c60l 235 26 WATERCONTENT _ .49  «
40 A30bal PO 25 REMARKS:
6o 2290:4] g | 2% Il 232
100 25¢hol  ®%-4 | |7 PL=—I&
—
200 A6b2-| BL-0O gy
‘OTAL SOIL Weight gms,  TANE Weigivt gms CLASSIFICATION __Q‘Q——"_
U.S. STANDARD SIEVE SI12E UNIFIED SOt CI ASSIFICATION SYSTEM
6" 4y nr & e é B 1016 X 30 40 &0 100 200
L . .
T e - -
< 2 T
¥ 70 O :
& : ; L
2 T
= 50 i
4 : ,
g 40 : : :
R : : 3
g 20 13 1}
* 0 H : .
H i
200 100 10 10 0.1 Q01 0.00%

TESTED 8Y:

GRAIN SIZE IN MILLIMETERS

LAB, INCHARGE: __Zh.l&vgg__.
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PARTICLE SIZE ANALYSIS
Hydrometar Aaalyza SIEVE ANALYSIS
Time Readings {min} U.S. S. Sieve Size | Size of Openings
2:;' 71'; o0 % 4 1 200 100 60 40 20 w 4 M Ve W D 5 g8
100 J i ) IA 1 ) ] 1) Bl 1 J' 1 ] { 1] 1 ] )it
90
B0 e e e = N
870 e e RN - —~
% 60
[14]
< 50 D s
[on
8 40 :
Q . B
a 30 : / — e
20 _7/ : -
10 :
0 L. L o L ]
0.000 0.001 0.010 0.100 1.000 10.000 100.000 1000,0C
Diameter of Particles in Millimeters
SAND GRAVEL
L cLaY ST Fine | Med. |Cor.| Fine | Coar. cosaLes
Moisture Depth Gs ASTM LL PL PI
Content (%) B.G.S.(m) Class. (%) (%) (%)
7.6 4 N/A SC-SM 20 14 6
Sicve Size  3/4" 3/8" #4 #10 #40 #100 #2007
% Passing 83 71 2 46 33 21 i8
’roject No. G2K1031|HBALINE LANDFILL Boring #
rOUMA LIBAN CONSULT Sample# TP-3
~ ~l.00m
INGINEERING Ref : F4




T TOUMA BNGINEERING

ll"u

(111

PHOME NO.

! aeasl 4 712271

- - . \ -
‘\__.////u{hu L‘-/a.j
Touma Engineering
3 Caasncering & Rercaret ity S 2oie

Aug. 29 2001 0B: 27~ P3

Tel 5204CH 5202912794
fAx S50U4 ©70

£ 0 Uoa 1635 Jnunsch
ASTM U 42¢

SIEVE ANALYSIS

JUNEEOUR TR

PROVECT: HBALINE LAND &I ., WEREF P I3 ,
JUENT ¢ Jpaadt DATE |
IAATERIAL DESCRJPT)ON:L:::A}&LM)M%&LD%A BH.NO._TP 2 DEATH. = ANO !
SANTD atle ngu-i SAMPLE NO.
WEIGHT o .
SEVENO. | MM.DIA RETAINED % RETANED % PASSING {
WATER CONTENT
RZ34 o} o 100 - !
P ~ . 2% CAN NO, &5
ot 3750 120 WT.(SOIL » CAN]
3/5" G750| 292 | 7 W -ABLaLom
— - WT, (SOIL + CAN
isd 4 )'5 09 4.38' a/ 'GQ‘ DRY. _.21.29_'5. oms.
lo o = WT WATER —149:F  ome.
L0379 i‘g‘é % WY CAN DL D g,
20 11206 nGg 5 L0 WT.(SOIL) DRY 1265:2; gms
40 19,150 .9 27 WATERCONTENT __2:G0
60 k200 | 722 | 28 REMARKS.
100 15506 348-3 24 - (Lo 20
20 1600 ¥il-9 1% PLx 14
Pl~- &
JTAL SOIL Weight oms. TARE Weight gms CLASSIFICATION _&.Q_‘_Sm__
U.S. STANDARD SIEVE SIZE UNIFIED SOIL CLASSIFICATION SYSTEW
€ £°3 1 W ag 4 E 10 16 20 30 40 €0 100 200
® ( :
Y w 2
2 :
g 7 i
5 €0 ' T
2 5 ! d
> i
g o h ! :
% s ) 4
2 N !
5@ -
10 L
. ]
200 109 10 10 0.1 0.01 000t
GGRAIN S12E IN MILLIMETERS
TESTED 8Y: LAB. INCHARGE: 4 L:;Dza- .
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PARTICLE SIZE ANALYSIS
TR e—ro SIEVE ANALYSIS 3
Time Readings (min) U.S. S. Sieve Size ! Swze of Openings
2:;' :’; 60 16 4 1 200 100 60 40 20 10 B I W Y S 6 e
100 - i [ 1 ! i ! ] | I 1 ] gl ! |' [
90 —
B0 e e e
70 «?- e e - e o o
k=)
2 60 - - e e
&
& 50 - - : e
[ag
8 40 / —
& 30 : / - .
20 ,_h/ - -
10 —_
0.0PO 0.001 0.010 0.100 1.000 10.000 100.000 1000.0C
Diameter of Particles in Millimeters
SAND GRAVEL
CHAY ST Fine | Med. |Gor| Fine | Coar. | COBBLES
Moisture Depth Gs ASTM LL PL PI
Content (%) B.G.S. (m) Class, (%) (%) (%)
8.235 N/A GC-GM 19 14 5
Sicve Size  3/4" 3/8" #4 #10 #40 #100 #200"
% Passing 74 59 52 45 29 20 19
Project No. G2K1031)HBALINE LANDFILL Boring #
TOUMA LIBAN CONSULT Sample #TP-1,2,3,4

ENGINEERING

Ref : F5
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Touma Engineering

Caginerring & Revermch bl 4 Zrin

Tel.. 320408 - 520293791
(¥4 584570

Ff O 00r 1635 Jawmer
ASTIA D 422

ZVE ANALYSIS d_i.»._dl Jeloci
osecT. BB ALINE L aND E1LIL : pa~tadl  LABREF: PL 112
INT ¢ J—eaalt DATE .
TERIAL DESCRIPTION: { ‘xg"',g}a Seacan. Sl H 1 m’pgl 8H, NO. DEPTH. —
travel oits Sond SAMPLENO. Mise @ T8 |
NO-1,2,3,4
JSVENO. | MAM.OWA. R‘gﬁ:go % RETANED % PASSING .
g WATER CONTENT '
Z
l QJ; Q c? Lo CAN NO R~ -
24 2043 Ak | 4 WT (SO + CAN)

" -z ET 1469 lynm:
S Lrgs | Hi-o | 49 NN :
¥ 4 562-0 442, 52 DRY. AB22 B om

l . ot el “'—2 WT. WATER a1 gms.

S e L[Q, ’ 220 4 WT. CAN _ﬂgQG..A‘ gms.
20 731- 4 GCLE 2F vrsoyory 11 GE-G gme.
40 2 22.¢ '}-J . 4 29 WATER CONTENT _8_2.2:5_,.
(N0 Q790 2530 a5 REMARKS:

oo 924 9951 20 L= 19
. ol = L
200 qus-z - 4 19 o=l
cassmeaton G G G
sl SON Woight o gms. TARE Vioight kaing
’ YSTEM
1S, STANDARD SIEVE SIZE UMIFIED SOIL CLASSIFICATION &
oo iy w4 8 10 18 20 30 4 g0 100 2°° . {
% : ' i W i
- 80 —THs i :
70 ] !
&0 : " : R
ul ‘ i

w 0 {] } L]

&0 Y H

30 : L 0 PP

L—-— v 1] [y

20 H L ]

10 - 0 it I ﬁ 1 __j

T H | 1318 o oct 0.00!

. 19 .
2o 1@ " GRAN SIZE IN MILLIAETERS

TESTEO BY: oo

LAB. lchnmee:_éélﬂg@'—d
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Touma Engineering

Cngircrnmy & Reseoreh 22 Al 2 Zoun

gus

1t

IINI’

fug. o0 2081 BS:ZERN P

fel 52060R 520293/9¢
Fra 538 570

2 Vo 163 Joynie!s

ASTM D 1557.70

MODIFIED PROCTOR TEST

PROJECT _HZRAMNE  LANRTD fZivl Ty ws.reFno.__BPL 12
CLENT . t Jandt DATE
WEIGHT .OF .1OULD U H0 gms. SAMPLE NO._f)X
VOLUME OF MOULD AL ce. Mouw NoO N\
TRIAL NO. 1 2 3 < 5 “}
WATER ADDED % 4 (= <L 1Q
WT, SOIL +« MOULD (WET) gm LS S4HOS QSIS 29395
Vi WET SOL am | 4C9S L4ges 5013 S055
V/ET DENSITY gerd | .22, 2-30 2.- 2P 2329 .
—
CAN NO. x D 24 x (O} o
WI.SOL+CANWET)  om | 924.32 BG4 590 | 29-2
NT.SOIL+CAN(DRY)  om |. zgk [ 2970 DAL 283286
*/T.OF WATER ¢m [l 21g 216 32,
T, OF CAN om | ng2 235 224 275
/T, OF DAY SO, o | 2279 26495 210:0 2605
/ATER CONTENT Y | 593 ) 1028 | H-G3F
RY DENSITY P~ 2-10 213 RS 213
DIL. DESCRIPTION: Qm%&hizmmxx.___
Lll%_d%ﬁ%\_l_g\.__nm.m\
AXIMUM ORY DENSITY __ 2215 gmaemd
STIMUM MOISTURE CONTENT_ IO Q0O = %
IMARKS:
STED 8Y:
SIGNATION
T
: INCMRGE:—AJ‘-QT—'CA'—._
23

G 8 1o 12

MOSTURE CONTENT %



TOUMR ENGINZERING PHIME NO. ¢ BEFEL 4 712478 Aug. 25 2003 BE:30H1 P -

__E E-—.J ‘\:-f_//ﬁ_/’“"l L_;,;/ tl sraaun

Ll BN
= = c, Louma I‘,ngmccriug rar it o
- - - Cmpuvened & eeweh Ui i te,, LS I PR Y AT

UHCONFINED COMPAESSION TEST Type of Sanite (Undisturbed, Remoldea)
roject “HEALINE LAND SILL_ tebomo. _PL-11Z

Cliem

Descrlpiion of Soit .&mﬁ&;\a&mm_mnﬂx#mes-LQNE

ToRod By o e e DaitC 0l TesHNg

sample Dot BH_\ RZ/ l‘s- 3.011‘
Vd
Liam, L2 o area A, A FE: RS QW’L Hiy Le Q-4 _comnm

ol ISR ES e WU RN T wetuntwt. 2= 29
{- ZG . . ‘QQ LfD Q- 222
V10t content, w% Dry unitwt __ 4 L2l tae
Jelacmation Sampla % Total
aut Load dnturasuion Uit (] Corractod load on Sample
tnading ap AL e cr arga A, ARmpia unn
{x 10" {wnizz) (cot 14 10°Y Al fl, 1ot qin, {zot, 2 7 LNC) 1oaa,
I 2 3 qa s 6 7 0.
O - —_— _— — ’ 7, 3 5 —— \ N1

10 5 0010 |0-189210-9%89| 1727 |50%5 | AF4F
20 | 15 0°020 [0 218610 "9976| 1 739 [ 15254 | 87 t¥
4o | 34 | 0-040 |0 4T GI56|LF 4% (BN L] 198°3F
S0 | U5 10-050\0- 464 |o- 9|17 45 45769/ 26225
50 | 54 0060 |0°65570:9930 17247 155934 340" 16
20 | 67 [0-070 |0-7650|0°9923| 174 |6B1F5| 38 57
20 | 72 |0 °'080 o-g343|0-99/3 1752 |73240| G- 40
10 | Bt 10-090 |0-9836|0- 99|54/ 104534 430 16
60 | €0 lo-ioo |1-0a929l0-9@a1|i3-SY |edt- | BLTEF

. o~ 2.
anfinod compressive strcagth v, = AFQ: ko [eva Conesion = 4,72 = 2R5 ey e
&,‘W . Bz g5y V‘g’c—»"

87 : CHECKED BY :
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= I Fourna Engineering Ay Y
e S Legoernagd Beresth 8oty o =mim PO Box 1605 snen,

UNCONFINED COMPRESSION TEST
PROJECT. hiRALINE AAWD FIL
LOCATION
e H
TR L e
Heauh PATTERN
INNEa ey
aeistdat : !
pRNARAR ERRYNAN
- " -t ttbtieet o ). —_—
TERH ydnasm 5
- .l;. i }‘ /2,
e P TR AR A
R AT DA
“5‘0\4; - :.. LY 3t ) b gab b e ddaget L)._“:.J
:F::lz 4 EPCLEERET
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» -EFrr‘ o T Y
SOqTHTIT T A 1 ¢
1
Tt P
-+ { !
{
o :
300 W Lo_J
i
______
3
L - -
7
I
fao | !
! I
bmad
67 94 06 ©°Y L0 }°2
AXIL STRAIN, % v
BOAING |SAMPLE| DEPTH : oo |Ed lc, ol Wi |
ro. NO. g SAMPLE ODESCR PT!O‘N—_ vr,% ofcc? % v/ e
{ B-Z 153 |Grcaamacgocn ™oV [h7e 221 jo984] 470

BY COMPUTED BY CHECKED BY



£ £, Permeability Testing Results
- - »
- Hbaline Landfill - Liban Consult
Pressure Gauge Flow Gauge
l_»m'] [Fm L
BY_no: 3 [
Tost ho: 1 Hm
Rt {m) 63
Hv (®) [
Hin (w) 1.65
£ (m) 0.05
L (m) 1.5 Water table
H
e -
Testing Results [
Pm Readings Elow Press Losses JActual Press | Permeability L
(kg/cm2) (1/min) (X9/cw2) {Kg/cm2) K: (w/sec) —_ R
0.00 0.0 0 6.47 0.0E+00 -
1.00 74.0 0.35 7.19 6.2E-06
2.00 100.0 0.6 7.94 1.6E-06
3.00 60.0 0.2 .34 3.9E-06
2.00 24.0 0.1 8.44 1.7E-06 r
1.00 86.0 0.4 7.14 7.2E-06
Graph No: 1
! Pressure Test Resuilts
200
180
160
140
g
=
L, — —
[N [=a e
[ —=
«© ~]
2 =
[
1 .8 ] (X 9 9.y
Actual Pressure , Kg/om2




s £, Permeability Testing Results
- - -
Hbaline Landfill - Liban Consult
Pressure Gauge Flow Gauge
Pm Fm
L.8.no: 3 ____J4_—l__[
Test no. 2
Ht (m) 45
He (=) 0
Ha (=) 1.65
r (=) 0.05
L (m} 1.5 Water lable
H
Hw
Testing Results
Px. Readings Flow Press Losses JActual Press [ Permaability L
{kg/cm2) (1/min) (Kg/cn2) {Kg/cw?2) K: (m/sec)
0.00 0.0 [4 4.67 0.0E+00
1.00 84.0 0.2 5.54 9.1E-06
2.00 2.0 0.25 6.49 8.5E-06
3.00 93.0 0.3 7.44 8.0E-06
2.00 77.0 0.19 6.55 7.1E-06
1.00 76.0 0.19 5.55 8.2E-006
Graph No: 2
Pressure Test Results
200
180
160
140
g
gou ——
T TE
«©
@
20
o
5.3 [ 6.8 1 1.5

Actual Pres:ure , Kglem2




Permeability Testing Results

-
— Hbaline Landfill -~ Liban Consult
Pressure Gauge Fiow Gauge
Pm Fm

L.H.n0 3 l l
Test no: 3 Hm

B (m) 27

Hv (m) [

Ko {m) 1.65

T {m) 0.05

(=) 15 Waler table _
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"M -
Testing Results -
Pz Readangs Flow Press Losses |Actual Press | Permeability L

tkg/cm2}) {1/mn) (xg/cm2) (Kg/cm2) K: (m/mec) —_

0.00 0.0 0 2.87 0.0E+00

1.00 86.0 0.15 3.29 1.4E-05

2.00 85.0 0.15 4.79 1.1E-05%

3.00 917.0 0.2 5.74 1.0E-05

2.00 89.0 0.18 4.76 1.1E-05 r
1.00 84.0 0.315 3.79 1.3E-05

Graph No: 3
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Sondage N° 3



APPENDIX E

Interpretation of the Results of the
Geotechnical Investigation



Nature du sol et du sous-sol

1 Aspect général

En se basant sur une étude de géologie de surface en se referant sur une carte
géologique au 1/50000 de la région et appuyée sur une étude approfondie de notre
expert en géologie, 1l apparalt que la succession de couches géologiques de la
décharge de Hbaline située dans le cours d’eau de Wadi se présente comme suit :

- Une mince couche alluvionnaire d’épaisseur inférieure & 3m forme le lit
mineur de Wadi avec une suite lithologique qui se présente de haut en bas,
a partir du fond de la vallée, comme suit.

- Une suite de marno-calcaire et calcaire brun-créme relativement dur
finement stratifié. Cénomanien terminal base turcnienne.

- Calcaire grossiérement stratifié, calcaire de lité cénomanien supérieur.

2 Description lithotogique des reconnaissances par carottage continu

a ) Situation des sondages

Sondage N° X Y Z profondeur
1 -~ 320114 469 235 36m
2 - 319926 446 232 64.5m
3 - 320267 354 224 66m

b) trois sondages de reconnaissance par carottage continu ont été exécuté le long du
cours d’eau montrent qu’il s’agit de calcaire et calcaire — marneux durs, fortement
fissurés et fracturés, de couleur brun- créme & passage de calcaire trés compact, dur,
de trés bon carottage de couleur grise.

3 Perméabilité des formations

L’exécution du sondage N° 3 a montré une perte totale d’eau & partir de 10 m, les
autres ne présentent cette particularité.

Les essais lugeons ont donné un coefficient de perméabilité moyenne de 5.10° m/s 2
des profondeurs supérieures a 45 métres, cette permeéabilité est considérée comme une
valeur moyenne entre les matériaux étanches et les plus perméables. Elle nécessite un
traitement supplémentaire pour garantir |'étanchéité du site contre toute infiltration de
lixiviats, Le traitement consisterait en une couche d’argile de 50 a 60 cm, une
géomembrane, avec les protections géotextile nécessaires. L’installations d’une
double péomembrane (au lieu d’une) nous parait excessif en égard & la mise d’une
couche d’argile d’épaisseur suffisante et au fait, qu'a ce jour et sans aucune
protection aucun cheminement de lixiviats n’a pu atteindre le nappe depuis une
vingtaine d’années




Sondage N°{
0,0-4,5m
4,5 -36m

SONDAGES

calcaire et marno-calcaire, trés broyé fortement altéré, dur, de couleur
brun-créme.

calcaire et marnc-calcaire, brun-créme plus ou moins bon carottage 4
passage de mauvais carottage entre 10,5-12,0 ;18,5-19,5m

Sondage de reconnaissance

Sondage N°2
0,0 -3,0m

3 -38,5m
38,5 —~46,5m

46,5 - 58m
58 — 60m

60 ~ 61,5m

61,5~ 64m

Sondage N°3
0,0 -3,0m
3,0 - 4,5m
4,5-6,0m

5m
6,0-375m

37,5 - 60m

pas de récupération.

calcaires et calcairs marneux, trés fissuré et fracturé, fortement altéré
de couleur brun-créme, récupération de 25 a 50%.

calcaire et calcaire marneux identique avec une récupération de 70 a
80%.

formation identique, mais 4 100% de récupération.
calcaire trés compact et dur de couleur grise.

calcaire dur et compact brun-créme trés bon carottage, 100%
de récupération. ’

calcaire identique de couleur grise.

pas de récupération,
calcaire fortement fracturé, fissuré et trés altéré de couleur brun-créme.
calcaire dur, bon carottage, remplis de paillettes de gypse entre 4 et

calcaire dur, fortement altéré et broyé de couleur brun- créme, a
passage de bon carottage entre 18,5 et 21m.

calcaire identique, trés bon carottage a passage tres broyé entre 49,5
-55,5m



Puits N°}
0,0 -4,0m

4,0 -4,4m

Puits N°2
0,0 -20m

2,0-3,0m

3,0-5m

Puits N°3
0,0-1,0m

1,0 - 3,0m

3,0 — 4,00m

Puits N°4

0,0-2,8m

PUITS

sables brun-créme, graviers fin et grossier éléments de bois et de fer

argile sablonneux peu plastique, sable fin et graviers grossier, déchets
de remplissage.

gravier, sable et silt brun clair, déchets de remplissage.

argile sablonneus: brun-grisatre peu plastique, graviers grossiers,
déchets de remplissage.

argile brun clair peu plastique, sable et graviers grossiers, déchets de
remplissage.

silt et sable trés fin brun-grisatre déchets de remplissage.

argile et silt brun-clair, moyennement plastique graviers et
sable, déchets de remplissage.

argile et sit brun grisitre peu plastique graviers et sable, déchets de
remplissage

argile et silt brun clair peu plastique, sable et graviers, déchets de
remplissage.
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Documents Relatifs a la consultation Publique

I: \CommonFoldentOffice\Sw\6923\documenti\report\ELA Jbeil - Avril 2002\ImpJbeil S.doc
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1100 L Galvanized Bin 660 L Galvanized Bin

Solid Waste Containers



Truck

Waste Collection Trucks
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Street Cleaning Equipment

Wwater Truck
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Leachate treatment in Naameh Landfill
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