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CHAPTER 4 GEOTECHNICAL INVESTIGATION

Appendix 4.2 Logs of Borings
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SAT‘ O N BOREHOLE: BH1/Ghadir-2024 SHEET: 1 of 1
Geotechnical Engineering and Contracting DRILLING METHOD: Continuous core drilling (T2 86).
LOG OF BORING BOREHOLE DEPTH: 18m INCLINATION/AZIMUTH: 90/-
PROJECT: Expansion and Upgrade of Al - Ghadir WWTP CASING: 18m (OD: 128mm, ID: 119mm) HOLE DIA.: 86mm
LOCATION: Ghadir - Aley Caza / Mount Lebanon CORE: 71.7mm (T2 86) Rod: NWJ (66.7mm)
CLIENT: Council for Development and Reconstruction (CDR) SEAWATER DEPTH: 1.87m from EGL (September 17, 2024)
DESIGNER: Dar-Taleb EXISTING GROUND LEVEL (EGL): +2.60
ENGINEER: Dar-Taleb AS-BUILT COORDINATES X:-339492.5 Y:-36374.5
DRILL RIG: Mack MD7 DRILLER: N.Awad GEOLOGIST: M. Termos|DATE STARTED / FINISHED: 16/09/2024 - 16/09/2024
> o In-situ Testi g
o 5 SPT / DCPT n-situ Testing a >
] (@] T g = Qo — — — —~ o O
E<| ¢ = S || -] <|oT 5 o) S S S S5 Z
g2l 2 |52 c|Z|8|g|8|5|8E Lithology el x| o a 55
= 2 £ o 3 | Number of Blows and | g | & E G gle g = O O o 2 >
0S| ®» |25| UncorrectedSPT/ | 2| E| 8|2 © §_E e @ &« To
o - DCPT Values - E ;% 58 o) *
0 Manmade Fill: Loose to medium dense
© (according to penetration rate) Silty Sandy 40% /
N i i icity wi . -
- = GRAVEL of intermediate plasticity with Cobbles %//////%
15 SPT: 26, 22, 28 and Boulders .
50 N
— © [
[c0]
N
— [
3.0 SPT: 50/13cm
Refusal
— ©
(¢}
N
— [
45 SPT: 21, 42, 45 . .
>50 Seabed Sediments: Medium dense to dense g
| © (according to corrected SPT values for the £
z increase resistance due to negative excess pore §
B = water pressure set up during the testing) Gravely =
6.0 SPT: 31, 42,50/8cm very Silty fine SAND of intermediate plasticity. a
Refusal
— [(e}
[ce]
N
— [
7.5
— ©
[c0]
N
— [
9.0 DCPT: 75/4cm R
Refusal
B 3
~ 26% | 26% 0%
| o e
105 SPT: 18, 25, 45 R
o520 i
B 3
& LT 30% | 0% 0% =
— [ 200052 Q
12.0 SPT: 21, 50/6cm S K
Refusal % 7
=}
B 3 o
| N Bedrock: Beige highly weathered (occasionally |7 40% | 22% 0% =
. : . =
135 SPT: 18, 26, 31 disintegrated into soil) crushed and clo§ely T i
550 fractured weak to moderately strong mediumto |:i:: L
| © coarse grained vuggy Calcareous SANDSTONE / % S
S\c" very Sandy LIMESTONE. 5T 67% | 35% 0% %
— = e IS
15.0 DCPT: 75/4cm —== R
)
Refusal =
- < g
= T 64% | 47% | 0% 3)
| = 200052
16.5
& | 64% | 34% | 0%
— [
18.0
End of BH at 18.0m
19.5
Remarks: GEOLOGIST DATE SIGNATURE
No loss of water circulation.
M. Termos 9/18/2024




SAT‘ O N BOREHOLE: BH2/Ghadir-2024 SHEET: 1 of 1
Geotechnical Engineering and Contracting DRILLING METHOD: Continuous core drilling (T2 86).
LOG OF BORING BOREHOLE DEPTH: 18m INCLINATION/AZIMUTH: 90/-
PROJECT: Expansion and Upgrade of Al - Ghadir WWTP CASING: 18m (OD: 128mm, ID: 119mm) HOLE DIA.: 86mm
LOCATION: Ghadir - Aley Caza / Mount Lebanon CORE: 71.7mm (T2 86) Rod: NWJ (66.7mm)
CLIENT: Council for Development and Reconstruction (CDR) SEAWATER DEPTH: 0.68m from EGL (September 17, 2024)
DESIGNER: Dar-Taleb EXISTING GROUND LEVEL (EGL): +1.50
ENGINEER: Dar-Taleb AS-BUILT COORDINATES X:-339516.4 Y:-36185.1
DRILL RIG: Mack MD7 DRILLER: N.Awad GEOLOGIST: M. Termos|DATE STARTED / FINISHED: 17/09/2024 - 17/09/2024
> o In-situ Testi g
o 5 _ SPT / DCPT n-situ Testing a >
] (@] T o = Qo — — — —~ o O
E<| £ [2S 285|520 5|8 S S S g
c2| F |20 cl=l2|=z|olz]8 E Litholo x o a 52
s e E | S 3| NumberofBlowsand | § | § Elg 5 § n g 9 £ S S o 2 &
0S| & [25| UncorrectedsPT/ [ 22|22 g a N @ . o
o - DCPT Values - E ;% 58 o) *
© _ W ,
~ — ) ) 40% | -
— ~ Manmade Fill: Loose to medium dense " %////4//%
1.5 DCPT: 7, 13, 28, 22, 75/5cm (according to penetration rates) Silty Sandy .
Refusal GRAVEL of intermediate plasticity with Cobbles
— © and Boulders
~ 50%
— [
3.0 SPT: 50/6cm
Refusal
— (]
0]
N
— [
4.5
— ©
o0}
[V}
— ~
6.0 g
Seabed Sediments: Medium dense to dense £
— Q (according to penetration rates) Gravely very Silty § _
B N fine SAND of intermediate plasticity. N 22
[a) . _
7.5 DCPT: 75/8cm |
Refusal 7 %
P . /
0
N
— [
9.0 % , ,,
V2777787777774
ok
| © _
0]
[a\} A
— [
10.5 DCPT: 75/7cm 60%
Refusal
I sl | 45% | 27% 0%
— [
12.0 SPT: 50/13cm % 5
Refusal e =
— © . Q
0 <
~ 64% | 32% 0% 2
| F 5
135 Bedrock: Beige highly weathered (occasionally | T =
disintegrated into soil) crushed and closely | <
— Q fractured weak to moderately strong medium to | ©s L
| o coarse grained vuggy Calcareous SANDSTONE / % 60% | 47% 0% S
15.0 DCPT: 75/4cm very Sandy LIMESTONE, RS 2
Refusal S E
~ 64% | 26% 0% 2
| o RS o
16.5 EE (@)
y =
o~ | 64% | 20% 0%
— [
18.0
End of BH at 18.0m
19.5
Remarks: GEOLOGIST DATE SIGNATURE
No loss of water circulation.
M. Termos 9/18/2024
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CHAPTER 4 GEOTECHNICAL INVESTIGATION

Appendix 4.3 Photos of Core Boxes
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CHAPTER 4 GEOTECHNICAL INVESTIGATION

Appendix 4.4 Laboratory Test Results
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MACHAALANY LABORATORIES

Civil Engineering Materials Testing

ol A agd o). ollas)

Client ¢ Council For Development And Reconstruction.
Project : Expansion And Upgrade of Al - Ghadir WWTP
Engineer : Dar Al Handasah Nazih Taleb & Partners.
Location : Ghadir
Materials : Backfill -S1 (Rarely Used).
Source : Site Stockpile
Sampled By : Engineer's and Lab's representatives :
Sampling date 1 22/08//2024
OBSERVATION PIT

Technician

e '

@
=]
2

%

Founded by Bassam Machaalany since 2003 - Machaalany Laboratories - CR 248/2003/Zahle n
Address: Taalabaya, Baal Street & Zouk Mikael, Al khandak Street - Tel: 03/399384 - Email: machaalanylaboratories@hotmail.com




MACHAALANY LABORATORIES

Civil Engineering Materials Testing

Gz )

ool i _oad ol lLas]

Client : Council For Development And Reconstruction.
Project : Expansion And Upgrade of Al - Ghadir WWTP
Engineer : Dar Al Handasah Nazih Taleb & Partners.
Location : Ghadir

Materials : Backfill -S1 (Rarely Used).

Source : Site Stockpile

Sampled By : Engineer's and Lab's representatives

Sampling date  :22-08-24
SIEVE ANALYSIS

AASHTO (T-27)

100

I
90
|
|

PERCENTAGE PASSING
2

i
|
|
|
1
|
|
i
|
|
|
|

A0

SIEVE OPENING

o =
I Boulders 200mm and Up | 2% Cobbles 75 to 200mm 10% ]
SIEVE | SIEVE PASSING
inch mm %
3" 76.300 100
212" 63.500 98
2 50.800 96
1 12° 38.100 94
B 25400 91
/ | 19.000 89
12.700 86
; 9500 T84 i
El 4.760 80
8 2.360 76
10 2.000 - 74
16 1.180 69
20 0.850 66
30 0.390 62
40 0.425 58
50 0.300 35
60 0.250 53 :
100 0.149 50 Lab Director
200 0.074 48.00 Bassam Machaalany
l.ab Technician
—H1
Founded by Bassam Machaalany since 2003 - Machaalany Laboratories - CR 248/2003/Zahle n
Address: Taalabaya, Baal Street & Zouk Mikael, Al khandak Street - Tel: 03/399384 - Email: machaalanylaboratories@hotmail.com




MACHAALANY LABORATORIES

Civil Engineering Materials Testing

ool o ole ollas]

Client : Council For Development And Reconstruction.
Project : Expansion And Upgrade of Al - Ghadir WWTP
Engineer : Dar Al Handasah Nazih Taleb & Partners.
[Location : Ghadir

Materials : Backfill -S1 (Rarely Used).

Source © Site Stockpile

Sampled By : Engineer's and Lab's representatives

Sampling date 1 22-08-24

SOIL CLASSIFICATION /ATTERBERG LIMITS (AASHTO _ T89/1T90)

LIQUID LIMIT
I 2 3 4 5

CONTAINER NUMBER G U N

NUMBER OF BLOWS 19 26 34

WT.OF WET SAMPLE + CONTAINER Gms 39.10 36.58 37.43
WT.OF DRY SAMPLE + CONTAINER Gms Bl 29.90 30.51
WT.OF WATER Gms 7.98 6.68 6.92
WT.OF CONTAINER Gims 11:29 12.65 12.05
WT.OF DRY SAMPLLE Gims 19.83 17.25 | 18.46
WATER CONTENT Yo 4024 | 3872 | 3749

PLASTIC LIMIT

| 2 3 4 5
CONTAINER NUMBER G 0
WT.OF WET SAMPLE + CONTAINER Gms | 3684 | 3807
WT.0F DRY SAMPLE + CONTAINER Gms | 3168 | 3255
WT.OF WATLER Gms 5.6 5.52
WT.0F CONTAINER Gms L8 | 132
\WT.OF DRY SAMPLE Gms 1986 | 21.03
WATER CONTENT % 25.98 | 2625
45 51 b [LIQUID LIMIT Fadas]
i [PLASTIC LIMIT Hiza ]
43 :
= 42 ‘ [PLASTICITY INDEX |
< 4l : :
Z a0 a — [SOIL CLASSIFICATION. | A-6 |
= ‘ : ~
O 39 : : = ! :
~ T T T -
E 38 — —— ; ;‘%—-..'N‘ S=== Clayey Soils.
=1y
36 Lab Director
33 : : : 3 Bassam .\/1_achaalan_\_
5 10 15 20 25 30 35 40 pi ¥

¥ i
/, \ N
3 \¥

NUMBER OF BLOWS

Lab Technician

—7
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Client - Council For Development And Reconstruction.
: Expansion And Upgrade of Al - Ghadir WWTP

Engineer : Dar Al Handasah Nazih Taleb & Partners.

Location : Ghadir

Materials : Backfill -S1 (Rarely Used).

Source 1 Site Stockpile

Sampled By : Engineer's and Lab's representatives

Sampling date : 22-08-24

MOISTURE DENSITY RELATION OF SOIL (AASHTO T180 Method C)

Cylinder No IR T T [
Volume |t 2123

Method Of Compaction MODIFIED PROCTOR

WLCylinder + Soil | Gms | 10770 [ 11080 [ 11250 [ 11250 | 11090

W1 Of Cylinder Gms | 7045 | 7045 | 7045 | 7045 | 7045
W1 Of Compacted Soil J Gms | 3725 | 4035 | 4205 | 4205 | 4045 i
Unit Weight Wet Gitm | g 8e 0 1o [Siresed 19 /
Dish Number 1 2 3 4 5 /
Wi.Sample ( Wet + Dish ) Gms 1432 1587 1362 1404 1397
Wt.Sample ( Dry + Dish ) Gme | 1o Uil ey igee | i ;

WLOT Water | Gms | 90 136 e L v :

W1t Of Dish Gms | 442 412 395 8y . 36 |

W1 Of Dry Soil Gms | 900 | 1039 | 834 | 854 834 i
Water Content % N R R E e

Unit Weight Dry G/Cm>| 1.60 1.68 Lile | o168 1.56 |/

Maximum Dry Density (g/cm’) T 1.717 Optimum Water Content (%) l 15.9 ]
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