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Note 1 _ DI/ Steel (on Highway) DN250
(Phase 1) (Design + Execution)

Steel DN1400 (Phase 2)
(Design Only)

NOTES:

1. The final closure of the waste Landfill
Cell 3 shall be applied by the Contractor
to the pipe Trench as indicated in
Section B-B, restoring the existing
structure on site upon completion of pipe
trench works.
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Neor Waste Landfill Cell 3
(The final closure of the waste

| |
Landfill Cell 3 shall be applied to the Inside Reclaimed
pipe Trench as indicated in Section Area Loand
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NOTES:

Phase 1 : Design + Execution
Phase 2 : Design Only

Diameter (mm)

Washout Air Valve

150 80

400

* The hydraulic calculations shown on this profile belongs to the
pumping sludge pipe (DN 250) shown on plan view — Phase 1

2 sludge pipes — Phase 1 (DI DN 250) +
2 sewer pipes — Phase 2 (Steel DN 1400)

3 sludge pipes — Phase 1 (DI DN 250) +
2 sewer pipes — Phase 2 (Steel DN 1400)

3 sludge pipes — Phase 1 (Steel DN 250) +
2 sewer pipes — Phase 2 (Steel DN 1400)

3 sludge pipes — Phase 1 (DI DN 250) +
2 sewer pipes — Phase 2 (Steel DN 1400)

3 sludge pipes — Phase 1 (DI DN 250)
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Reinforced 2 x DN250 primary sludge transmission NOTES:
1 x DN250 sludge dewatering Concrete Encasement to the sludge treatment area (Phase 1) Phase 1 : Design + Execution

Phase 2 : Design Only

supernatant to the inlet works (Phase 1)
2 x DN1400 primary effluent transmission to

UPVC or Double Wall corrugated P.E pipe for control and instrumentation cables (Phase 1) biological treatment, full capacity (Phase 2)

e The slopes of the pipe trenches shall be
determined by the contractor according
to actual soil conditions.

Highway Level
2 x DN1400 treated effluent (TSE) transmission V
to the existing outfall system (Phase 2) W Jﬁ J J J J Jﬁ
AN

, / L N
Variable ¢ //7/ . p /(O S
according to
soil conditions / / /\ May need to
J 7‘ be Supported
/
,/

15cm Thick Asphalt (3 Layers)

20cm Base Course

%Ocm Subbase Course While Excavating for the pipes of Phase
Engineering Fill (0/127mm) 2, the Contractor should take into

consideration support system for the
pipes of Phase 1.

Variable
according to
soil conditions

In case of wet trench conditions, the

Sand Surrounding (Initial Backfill) sand and bedding materials shall be
replaced with gravel size N°5 and the

20cm Sand Bedding gravel shall be provided with geotextile

- Phase 2 .. Phase 1 as directed by the Engineer.

2.15m
L9 < © < < 0 < 0
© - - - o - o
9.35

Section A-A

The Final Closure of the waste Landfill Cell 3 shall be applied
by the Contractor upon completion of pipe trench works

Warning Tape
1 x DN250 sludge dewatering g 'ap

supernatant to the inlet works (Phase 1)
2 x DN250 primary sludge transmission
to the sludge treatment area (Phase 1)

Top Soil (Agricultural) 55254

Geotextile
Sand

Geomembrane

Clay

s Protective Soil
Engineering Fill (0/127mm) B o — — — —

S - V= Open
— Channel

e 15cm Base Course
S NOSUN T

R W \/\>9
A Q( 20cm Subbase Course

e e S < Engineering Fill (0/127mm)

2 x DN1400 treated effluent S

(TSE) transmission to the ] L — — N
Variable //’ P / 7 —— - g — - = = _ SRR R P T
according to p) £ Variable —=— o — | — ~_ — 7

s 03200 T,

existing outfall system (Phase 2)

NS

20

HIGHWAY

|
|
|
|
7

] { soil conditions ~——~ - _ _
Sand Surrounding (Initial Backfill) J y > « DN1400 ori lent i i N
L X primary effluent | T—o---————— -7
20cm Sand Bedding i transmission to biological
B Phase 2 . Phase1 .. Phase 2 _ treatment, full capacity (Phase 2)
1.75m
L © < 10 < < 10 < 0,
© -~ o — - o -~ o
9.35
Final Closure of the waste Landfill Cell 3
(To be validated by the Contractor)
Section B-B
_ _ _ 2 x DN250 primary sludge transmission
UPVC or Double Wall corrugated P.E pipe for control and instrumentation cables Warning Tape to the sludge treatment area (Phase 1)
with 40x40cm Clean soil / Sieved (fine) sand backfill surrounding (Phase 1)
2 x DN1400 primary effluent transmission to
1 x DN250 sludge dewatering biological treatment, full capacity (Phase 2)
supernatant to the inlet works (Phase 1) 15cm Base Course
Existing Ground Level v T\ \ ] 7
\/Y )%()\\\\_l / 20cm Subbase Course
2 x DN1400 treated effluent (TSE) transmission b Engineering Fill (0/127mm)

to the existing outfall system (Phase 2) S LEBANESE REPUBLIC
Variable p 7 20cm Sand Beddin Variable SR g:gl;(élé:::TDRﬁ\éﬁ_ll.g:MENT
according to / according to : A
soil conditions ( mJ' soil conditions Expansion and Upgrade of Al-Ghadir
\ LO' Y

Wastewater Treatment Plant Project —

4 /’/ Sand Surrounding (Initial Backfill) Phase I: Design, Build and Operate,

20cm Sand Bedding Including Sea Outfalls
B Phase 2 |- Phase1 ... Phase 2 _
o ‘ h DAR AL HANDASAH /\M
v | ARTELIA
0 < © < < © < - ] DRAWN : H.I
e - e - - e - e Connection Between CHECKED . SH
9.35 Existing & New Sites APPROVED : FL
DATE : 05 March 2025
. SCALE : 1:50
. Pipe Trench FILE NAME
S € } Ctl ( ) n ( :- ( ; Sections Con_PTS_19
PROJECT DIVISION SUB-DIVISION SHEET REVISION
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NOTES

e PIPE COVER = NATURAL GROUND LEVEL% SEE
— PIPE CROWN LEVEL) PROFILES

HORIZONTAL ELBOW THRUST BLOCK " BONE TAKING INTO GONSIDERATION THE. FOLLOWING
BASIC DATA VALUES:
SOIL DENSITY 1800 kg/m®

(TAB LE: 1 ) CONCRETE SPECIFIC WEIGHT 2300 kg/m*

SECURITY FACTOR 1.5
SOIL INTERNAL FRICTION ANGLE 25°

SOIL COHESION 500kg,/m?
SOIL FRICTION ANGLE  17°

THESE VALUES GIVEN ON THE DRAWINGS SHOULD
BE JUSTIFIED ON SITE. ANY SUSPICION OF INFERIOR

ASPHALT LAYER(S) VALUES SHOULD LEAD TO A NEW CALCULATION
ADOPTING NEW VALUES REFLECTING THE
(FOR PAVED ROADS) CONCERNED SOIL CHARACTERISTICS. IN CRITICAL
A\ CASES, GEOTECHNICAL INVESTIGATION OR TESTS
NATURAL GROUND LEVEL COULD BE DONE AS REQUESTED BY THE ENGINEER.
L CONCRETE THRUST BLOCK &%‘:‘:’:%‘:‘:‘5‘%&‘:’:‘3‘&:&35&:&%&:: o (SEE PROFILES) WHERE TRADITIONAL THRUST BLOCKS DIMENSIONS
IR AS ILLUSTRATED AS DWGS NeTB401 TO TB405
B %0%0%0%6%6%0 %0 %% %6%0 %0 %6 % %620 %0 %6 %6%6%0%0%6%%%0 %% %% % %% | | ARE NOT APPLICABLE DUE TO SITE CONDITIONS,
S e O e I et I THE CONTRACTOR MUST SUBMIT NEW PROPOSAL
| T .ggggggggggg. - BASE AND SUB—BASE LAYER(S) TO THE ENGINEER FOR APPROVAL.
0 8.8.8.:.:.8 N (FOR PAVED ROADS) ALL DIMENSIONS ARE IN CENTIMETERS AND OTHER
S WISE SPECIFIED.
1 TRENCH LIMIT )
.
70 | L;
i =
~ O
- o
S L= o
P ' (e <
, ; / SELECTED COMPACTED BACKFILL
v BY LAYERS OF 20cm max THICKNESS
g i
- Y
1
4 Tp)
~ { 1 PIPE CROWN LEVEL
— | | | , S A (SEE PROFILES)
\\- ’ ‘ ’ S/ < S
~ @ T | 10+0.19
‘ ' \\\\\\\\\\\ '
‘ o SﬂND BEDDING AND SURROUND
g o !
T12@20/ REINFORCED CONCRETE
5 THRUST BLOCK
NOT TO SCALE SECTION A A
NOT TO SCALE
WORKING PIPE DIAMETER
PRESSURE 100 125 150 200 250 300 350 400 450 500 600
AlB|D]| G AlB|D]|G A|lB|D|Gg AlB|D|og AlB|D|G AlB|D |G AlB|D|a A|lB|D|og AlB|D]|G AlB|D |G AlB|D| G
50 Lem) | 30| 40 | 50 | 70 30 | 45 | 60 | 85 40 | 50 | 70 | 90 45 | 65 | 85 | 110 60 | 80 | 100|135 70 | 90 | 115 | 150 75 | 100 | 135 | 175 85 | 110 | 150 | 200 90 | 125 | 165 | 220 100 | 135 | 180 | 230 115 | 160 | 210 | 270
) hem) |20 | 25 | 30 | 40 20 | 25 | 35 | 50 25 | 30 | 40 | 55 25 | 35 | 50 | 65 35 | 40 | 60 | 80 40 | 55 | 70 | 90 40 | 60 | 80 | 100 50 | 65 | 90 | 120 55 | 75 | 100 | 130 60 | 80 | 110 | 140 70 | 95 | 120 | 160
oem) | 25 | 30 | 40 | 60 25 | 30 | 50 | 70 30 | 40 | 60 | 70 30 | 50 | 70 | 90 50 | 60 | 80 | 110 60 | 70 | 90 | 120 60 | 80 | 110 [ 130 70 | 90 | 120 | 160 70 | 100 [ 130 | 175 80 | 110 | 145 | 185 90 [ 130|160 | 215
100 Lem) | 40 | 50 | 70 | 90 45 | 60 | 85 | 110 50 | 70 | 95 | 125 65 | 85 | 115 | 150 80 | 100 | 135 | 180 90 | 115 | 160 | 205 100 | 135 | 180 | 230 110 | 150 | 200 | 260 125 | 165 | 220 | 300 135 | 180 | 240 | 310 200 | 215 | 285 | 550
@) hem) | 25|30 | 40 | 55 25 | 35 | 50 | 65 30 | 40 | 55 | 75 35 | 50 | 70 | 90 40 | 60 | 80 | 110 55 | 70 | 95 | 120 60 | 80 | 110 | 140 65 | 90 | 120 | 150 75 | 100 | 130 | 180 80 | 110 | 140 | 180 120 | 120 | 160 | 200
bem) | 30 | 40 | 60 | 70 30 | 50 | 70 | 90 40 | 60 | 70 | 100 50 | 70 | 90 | 120 60 | 80 | 110 | 145 70 | 90 | 130 | 160 80 | 110 | 145 | 185 90 | 120 | 160 | 200 100 | 130 | 175 | 240 110 | 145 | 185 | 240 160 | 160 | 215 | 430
150 Lem) | 45 | 60 | 85 | 110 55 | 75 | 100 | 125 60 | 85 | 110 | 140 80 | 100 | 135 | 180 90 | 125 | 160 | 220 105 | 140 | 190 | 250 115 | 160 | 220 | 275 135 | 180 | 230 | 300 145 | 200 | 265 | 365 160 | 220 | 295 | 410 180 | 250 | 350 | 550
3) hem) |25 35|50 |65 30 | 40 | 60 | 75 35 | 50 | 65 | 85 40 | 60 | 80 | 110 55 | 75 | 95 | 130 60 | 85 | 110 | 150 70 | 95 | 130 | 160 80 | 110 | 140 | 180 85 | 120 | 150 | 180 95 | 130 | 160 | 190 110 | 150 | 180 | 200
bem) | 30 | 50 | 70 | 90 40 | 60 | 80 | 100 50 | 70 | 90 | 110 60 | 80 | 110 | 145 70 | 100 | 130 | 175 80 | 110 | 145 | 200 90 | 130|175 | 215 110 | 145 | 185 | 240 110 | 160 | 200 | 290 130 | 175 | 215 | 330 145 | 200 | 270 | 430
200 Liem) | 50 | 70 | 90 | 125 60 | 85 | 110 | 145 70 | 95 | 125 | 165 85 | 115 | 155 | 200 100 | 140 | 180 | 235 115 | 160 | 220 | 275 135 | 180 | 240 | 310 150 | 200 | 270 | 385 165 | 220 | 300 | 440 180 | 245 | 330 | 490 215 | 285 | 420
" hem) | 30| 40 | 55 | 75 35 | 50 | 65 | 85 40 | 55 | 75 | 100 50 | 70 | 90 | 120 60 | 85 | 110 | 140 70 | 95 | 130 | 160 80 | 110 | 140 | 180 90 | 120 | 160 | 180 100 | 130 | 180 | 190 110 | 140 | 180 | 200 120 | 160 | 190
oem) | 40 | 60 | 70 | 100 50 | 70 | 90 | 110 60 | 70 | 100 | 130 70 | 90 | 120 | 160 80 | 110 | 145 | 185 90 | 130 | 175 | 215 110 | 145 | 185 | 240 120 | 160 | 215 | 305 130 | 175 | 240 | 350 145 | 185 | 255 | 390 160 | 215 | 335
Lem) | 60 | 85 | 100|135 70 | 90 | 125 | 160 85 | 110 | 140 | 180 90 | 125 | 165 | 220 115 | 150 | 200 | 265 135 | 180 | 230 | 300 150 | 200 | 270 | 375 165 | 220 | 300 | 440 180 | 245 | 335 | 500 200 | 270 | 400 | 595 230 | 300 | 490
250 hem) | 35|50 | 60 | 80 40 | 55 | 75 | 95 50 | 65 | 85 | 110 55 | 75 | 100 | 130 70 | 90 | 120 | 150 80 | 110 | 140 | 180 90 | 120 | 160 | 180 100 | 130 | 180 | 190 110 | 140 | 180 | 200 120 | 160 | 180 | 200 140 | 180 | 200
(5) bem) | 50 | 70 | 80 | 110 60 | 70 | 100 | 130 70 | 90 | 110 | 145 70 | 100 | 130 | 175 90 | 120 | 160 | 200 110 | 145 | 185 | 240 120 | 160 | 215 | 290 130 | 175 | 240 | 350 145 | 185 | 255 | 400 160 | 215 | 320 | 465 185 | 240 | 390
L1em) | 25 | 35 | 40 | 55 30 | 35 | 50 | 65 35 | 45 | 55 | 70 35 | 50 | 65 | 90 45 | 60 | 80 | 100 55 | 70 | 90 | 120 60 | 80 | 110 [ 145 65 | 90 | 120 | 175 70 | 90 [ 130 | 200 80 | 110 | 160 | 230 90 | 120 | 195
200 Liem) | 60 | 85 | 110 | 140 85 | 110 | 140 | 180 90 | 125 | 160 | 215 110 | 145 | 200 | 250 130 | 180 | 230 | 300 150 | 200 | 270 | 395 160 | 220 | 295 | 410 180 | 240 | 320 | 490 200 | 270 | 390 | 580 220 | 300 | 440 | 715 250 | 355 | 560
(6) hem) | 35|50 |65 |85 50 | 65 | 85 | 110 55 | 75 | 95 | 120 65 | 85 | 120 | 150 75 | 110 | 140 | 180 90 | 120 | 160 | 180 95 | 130 | 160 | 190 110 | 140 | 180 | 200 120 | 160 | 180 | 200 130 | 180 | 190 | 200 150 | 180 | 200
bem) | 50 | 70 | 90 | 110 70 | 90 | 110 | 145 70 | 100 | 130 | 160 90 | 110 | 160 | 200 100 | 145 | 185 | 240 120 | 160 | 215 | 305 130 | 175 | 215 | 330 145 | 185 | 255 | 390 160 | 215 | 305 | 465 175 | 240 | 350 | 480 200 | 270 | 450
Lem) | 70 | 90 | 115 | 155 85 | 110 | 140 | 180 90 | 125 | 160 | 215 110 | 145 | 200 | 250 130 | 180 | 230 | 300 150 | 200 | 270 | 395 170 | 230 | 300 | 470 195 | 250 | 365 | 550 215 | 285 | 420 | 675 230 | 300 | 490 | 840 270 | 405 LEBANESE REPUBLIC
350 hem) | 40 | 55 | 70 | 90 50 | 65 | 85 | 110 55 | 75 | 95 | 120 65 | 85 | 120 | 150 75 | 110 | 140 | 180 90 | 120 | 160 | 180 100 | 140 | 180 | 190 110 | 150 | 180 | 200 120 | 160 | 190 | 200 140 | 180 | 200 | 200 160 | 180 *J¢— COUNCIL FOR DEVELOPMENT
(7) bem) | 60 | 70 | 90 | 120 70 | 90 | 110|145 70 | 100 | 130 | 160 90 | 110 | 160 | 200 100 | 145 | 185 | 240 120 | 160 | 215 | 305 130 | 185 | 240 | 370 145 | 200 | 290 | 430 160 | 215 | 335 | 480 185 | 240 | 390 | 480 215 | 320 ey AND RECONSTRUCTION
L1em) | 30 | 35 | 45 | 60 35 | 45 | 55 | 70 35 | 50 | 65 | 80 45 | 55 | 80 | 100 50 | 70 | 90 | 120 60 | 80 | 110 | 150 65 | 90 | 120 [ 185 70 | 100 | 145 | 215 80 | 110 | 170 | 240 90 | 120 | 195 | 240 110 | 160 Expansion and Upgrade of Al-Ghadir
400 Lem) | 70 | 90 | 125 | 160 85 | 110 | 150 | 200 95 | 130 | 170 | 220 115 | 155 | 205 | 270 135 | 180 | 250 | 320 160 | 220 | 295 | 410 180 | 245 | 330 | 495 200 | 270 | 410 | 615 220 | 300 | 470 | 780 245 | 335 | 525 | 965 285 | 425 Wastewater Treatment Plant Project —
(8) hem) |40 |55 | 75 | 95 50 | 65 | 90 | 120 55 | 75 | 100 | 130 70 | 90 | 120 | 160 80 | 110 | 150 | 180 95 | 130 | 160 | 190 110 | 140 | 180 | 200 120 | 160 | 190 | 200 130 | 180 | 190 | 200 140 | 180 | 200 | 200 160 | 190 Phase I: Design, Build and Operate,
bem) | 60 | 70 | 100 | 130 70 | 90 | 120 | 160 70 | 100 | 130 | 175 90 | 120 | 160 | 215 110 | 145 | 200 | 255 130 | 175 | 215 | 330 145 | 185 | 255 | 390 160 | 215 | 330 | 480 175 | 240 | 370 | 480 185 | 255 | 415 | 480 215 | 335 Including Sea Outfalls
. C1/32 EXAMPLE : 4A 1 DAR AL HANDASAH —
‘h?ﬁhﬁﬁéﬁ?”’*””“s ARTELI

: C1116 4 : PIPE DIAMETER .
: C118 A: ELBOW . — -

: C1/4 1: PRESSURE Connection Between CHECKED - SH

Existing & New Sites APPROVED : FL
DATE : 05 March 2025

SCALE : 1:750
Thrust Blocks & Anchors FILE NAME

(1 Of 3) Con—-TBA1-13

PROJECT DIVISION SUB-DIVISION SHEET REVISION
L2401DS Con TBAT 13 0

OQomprP
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NOTES

e PIPE COVER = NATURAL GROUND LEVEL% SEE
— PIPE CROWN LEVEL) PROFILES

e CALCULATION OF THE THRUST BLOCKS HAS BEEN
DONE TAKING INTO CONSIDERATION THE FOLLOWING

VERTICAL ELBOW THRUST BLOCK (DOWNWARD THRUST)
(TABLE:2) coL omemy 1800 ka/m

CONCRETE SPECIFIC WEIGHT 2300 kg/m*

SECURITY FACTOR 1.5

SOIL INTERNAL FRICTION ANGLE 25°

SOIL COHESION 500kg/m>
. p SOIL FRICTION ANGLE 17°

B SNy THESE VALUES GIVEN ON THE DRAWINGS SHOULD
s ; . BE JUSTIFIED ON SITE. ANY SUSPICION OF INFERIOR
4 B R VALUES SHOULD LEAD TO A NEW CALCULATION

’ ADOPTING NEW VALUES REFLECTING THE

SELECTED COMPACTED BACKFILL R CONCERNED SOIL CHARACTERISTICS. IN CRITICAL
. y ’ N CASES, GEOTECHNICAL INVESTIGATION OR TESTS

BY LAYERS OF 20cm max THICKNESS " SR R I COULD BE DONE AS REQUESTED BY THE ENGINEER.

o . R R B SELECTED COMPACTED BACKFILL WHERE TRADITIONAL THRUST BLOCKS DIMENSIONS

N e T e S AS ILLUSTRATED AS DWGS NeTB401 TO TB405

L LN e - B N e BY LAYERS OF 20cm max THICKNESS ARE NOT APPLICABLE DUE TO SITE CONDITIONS,

~7 PRI IR Ry o NATURAL GROUND THE CONTRACTOR MUST SUBMIT NEW PROPOSAL

TO THE ENGINEER FOR APPROVAL.
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X r

REINFORCED CONCRETE THRUST BLOCK /S S
ANCHORING BARS
‘ B 60(min)
SECTION B-—B

NOT TO SCALE

<A\

‘4
‘

ELEVATION

NOT TO SCALE

PIPE DIAMETER
100 125 150 200 250 300 350 400 450 500 600
R S v z R S v z R S \) z R S \"J Z R S v Z R S V z R S \" z R S v Z R S v Zz R S v Z R S \") z
L(cm) 30 | 30 | 30 | 40 30 | 30 | 35 | 50 30 | 30 | 40 | 55 30 | 40 | 50 | 70 30 | 50 | 65 | 85 40 | 55 | 75 | 105 50 | 60 85 125 50 | 70 | 100 | 140 60 | 80 |110| 160 60 | 85 | 125 | 200 70 |110| 150 | 220
b(cm) 20 | 20 | 20 | 20 20 ( 20 | 20 | 20 20 |1 20 | 20 | 20 20 | 20 [ 20 | 30 20 | 20 | 30 | 30 20 | 20 | 30 | 40 20 | 30 30 60 20 | 30 | 40 60 30 | 30 | 40 60 30 | 30 60 80 30 | 40 60 80
h(cm) 25125 | 25| 30 25 | 25 | 25 | 40 25 [ 25 | 30 | 40 25 | 30 | 40 | 60 25 | 40 | 50 | 70 30 | 40 | 60 | 80 40 | 50 70 100 40 | 60 | 80 | 110 50 | 60 | 90 | 130 50 | 70 | 100 | 160 60 | 90 | 120 | 175
L(cm) 30 [ 30 | 40 | 50 30 [ 35 | 50 | 65 30 | 40 | 60 | 75 40 | 50 | 70 | 100 50 | 65 | 90 (125 55 | 75 | 110|150 60 | 85 130 | 200 70 | 100|150 | 205 80 | 110|160 230 85 (130 | 200 | 260 110155 | 220 | 320
b(cm) 20 | 20 | 20 | 20 20 | 20 | 20 | 30 20 (20 | 30 | 30 20 | 20 | 30 | 40 20 | 30 | 30 | 60 20 | 30 | 40 | 60 30 | 30 60 80 30 | 40 | 60 80 30 | 40 | 60 80 30 | 60 80 90 40 | 60 80 100
h(cm) 25 | 25 | 30 | 40 25 | 25 | 40 | 50 25 [ 30 | 50 | 60 30 | 40 | 60 | 80 40 | 50 | 70 (100 40 | 60 | 90 | 120 50 | 70 100 160 60 | 80 |120| 160 60 | 90 |130| 185 70 |100| 160 | 200 90 |120| 175 | 255
L(cm) 30 [ 35 | 50 | 65 30 [ 45 | 60 | 80 35 | 50 | 70 | 95 50 | 65 | 85 | 125 60 | 80 (110|155 70 | 95 | 135|200 75 (110| 160 | 220 85 [ 125|200 | 255 100 | 145 (205 | 295 110|160 | 230 | 320 135200 | 280 | 380
b(cm) 20 | 20 | 20 | 30 20 | 20 | 30 | 30 20 [ 20 | 30 | 30 20 | 30 | 30 | 60 30 | 30 | 40 | 60 30 | 30 | 60 | 80 30 | 40 60 80 30 | 60 | 80 90 40 | 60 | 80 90 40 | 60 80 100 60 | 80 90 100
h(cm) 25 | 25 | 40 | 50 25 (30 | 50 | 60 25 | 40 | 60 | 70 40 | 50 | 70 | 100 50 | 60 | 90 | 120 60 | 70 (110|160 60 | 90 130 175 70 | 100|160 | 200 80 | 110|160 215 90 (130 | 185 | 255 110160 | 215 | 305
L(cm) 30 [ 40 | 55 | 70 35 (50 | 70 | 90 40 | 60 | 80 | 110 50 | 70 1105|150 65 | 90 (135|200 75 [ 110]160 | 220 85 [130| 200 | 260 100 (150|220 | 300 110|160 | 240 | 340 1301200 | 270 | 370 1551225 | 325 | 440
b(cm) 20 | 20 | 20 | 30 20 | 20 | 30 | 30 20 [ 30 | 30 | 40 20 | 30 | 40 | 60 30 | 30 | 60 | 80 30 | 40 | 60 | 80 30 | 60 80 90 40 | 60 | 80 | 100 40 | 60 | 80 | 100 60 | 80 90 100 60 | 80 | 100 | 100
h(cm) 25 | 30 | 40 | 60 25 (40 | 60 | 70 30 | 50 | 60 | 90 40 | 60 | 80 | 120 50 | 70 | 110|160 60 | 90 (130|175 70 (100| 160 | 200 80 [120|175| 240 90 | 130|185 270 100|160 | 215 | 290 1201175 | 2565 | 350
L(cm) 30 [ 50 | 60 | 85 40 | 55 | 70 [ 100 50 | 60 | 85 | 125 60 | 85 [115] 160 70 | 100|150 | 205 85 | 125|200 | 250 100|150 | 215 | 300 110 | 160 | 240 | 340 135|200 | 270 | 375 150 | 215 | 305 | 410 200|255 | 360 | 490
b(cm) 20 |20 | 30 | 30 20 | 20 | 30 | 40 20 [ 30 | 30 | B0 30 | 30 | 40 | 60 30 | 40 | 60 | 80 30 | 60 | 80 | 90 40 | 60 80 100 40 | 60 | 80 | 100 60 | 80 | 90 | 100 60 | 80 | 100 | 100 80 | 90 | 100 | 100
h(cm) 25140 | 50 | 70 30 | 40 | 60 | 80 40 [ 50 | 70 | 100 50 | 70 | 90 | 130 60 | 80 (120160 70 | 100|160 | 200 80 |120| 160 | 240 90 | 130|185 | 270 110|160 | 215 | 290 120 [ 160 | 240 | 330 160|200 | 290 | 390
L(cm) 35|50 | 70 | 90 45 | 60 | 85 | 110 50 | 70 | 100|135 65 | 90 (135|200 80 | 110|160 | 225 95 1135|200 (270 110(160| 230 | 320 125|200 | 270 | 360 145 210|300 | 410 160 [ 230 | 340 | 460 200|285 | 400 | 540
b(cm) 20 | 20 | 30 | 30 20 | 30 | 30 | 40 20 | 30 | 40 | 60 30 | 30 | 60 | 80 30 | 40 | 60 | 80 30 | 60 | 80 | 90 40 | 60 | 80 | 100 60 | 80 | 90 | 100 60 | 80 | 100 100 60 | 80 | 100 | 100 80 | 90 | 100 | 100
h(cm) 25 140 | 60 | 70 30 | 50 | 70 | 90 40 | 60 | 80 | 110 50 | 70 | 110|160 60 | 90 (130 (175 70 | 110|160 | 215 90 |130| 185 | 255 100|160 | 215 | 290 110 | 160 | 240 | 330 130 (185 | 270 | 370 160|215 | 320 | 430 < I(-:E)?JANNCEIEEF(';EI:)UE?ILEIEOPMENT
L(cm) 40 | 50 | 70 | 100 50 | 60 | 85 | 125 55 | 70 | 105|150 70 | 100|140 | 200 85 | 125|200 | 250 100 | 150 | 220 | 300 120 (200 | 250 | 350 135|200 | 295 | 400 155 | 225|330 | 440 175 (250 | 360 | 485 215(310| 430 | 580 ‘- AND RECONSTRUCTION
b(cm) 20 | 20 | 30 | 40 20 [ 30 | 30 | 60 20 | 30 | 40 | 60 30 | 40 | 60 | 80 30 | 60 | 80 | 90 40 | 60 | 80 | 100 40 | 80 90 100 60 | 80 | 90 | 100 60 | 80 (100 | 100 60 | 90 | 100 | 100 80 (100 | 100 | 100 . .
h(cm) 30 | 40 | 60 | 80 40 | 50 | 70 | 100 40 | 60 | 80 | 120 60 | 80 (110|160 70 | 100|160 | 200 80 | 120|175 240 90 |160| 200 | 270 110|160 | 215 | 320 120 | 175|255 | 350 130 [ 200 | 290 | 385 160 | 240 | 335 | 465 ExpanS|on and Upgrade of AI-Ghadlr
Wastewater Treatment Plant Project —
L(cm) 40 | 60 | 75 | 110 50 | 70 | 95 | 135 60 | 80 110 | 160 70 | 1051150 | 220 90 | 135|200 |270 110 | 160 | 230 | 320 130200 | 270 | 375 150|220 |315| 420 170 | 245|350 | 470 200 (270 | 380 | 520 225|330 | 460 | 635 Phase I: Design, Build and Operate,
b(cm) 20 | 30 | 30 | 40 20 [ 30 | 30 | 60 30 | 30 | 40 | 60 30 | 40 | 60 | 80 30 | 60 | 80 | 90 40 | 60 | 80 | 100 60 | 80 90 100 60 | 80 |100| 100 60 | 80 |100| 100 80 | 90 | 100 | 100 80 |100| 100 | 100 Incl uding Sea Outfalls
h(cm) 30 | 50 | 60 | 90 40 | 60 | 70 | 110 50 | 60 | 90 | 130 60 | 80 (120|175 70 | 110|160 | 215 90 | 130|185 255 100 (160 | 215 | 290 120175240 | 335 130 | 185|270 | 370 160 [ 215 | 305 | 415 175|255 | 370 | 480
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NOTES

e PIPE COVER = NATURAL GROUND LEVELE SEE
— PIPE CROWN LEVEL) PROFILES

e CALCULATION OF THE THRUST BLOCKS HAS BEEN
DONE TAKING INTO CONSIDERATION THE FOLLOWING

VERTICAL ELBOW THRUST BLOCK (UPWARD THRUST)

(TABLE:3)

SELECTED COMPACTED BACKFILL
BY LAYERS OF 20cm max THICKNESS

BASIC DATA VALUES:

SOIL DENSITY

CONCRETE SPECIFIC WEIGHT
SECURITY FACTOR

SOIL INTERNAL FRICTION ANGLE
SOIL COHESION

1800 kg/m’
2300 kg/m’
1.5

25°
500kg,/m?

SOIL FRICTION ANGLE ~ 17°
NATURAL GROUND
THESE VALUES GIVEN ON THE DRAWINGS SHOULD
@ BE JUSTIFIED ON SITE. ANY SUSPICION OF INFERIOR
_ y —_— VALUES SHOULD LEAD TO A NEW CALCULATION
SELECTED COMPACTED BACKFILL . SR PR R ST i i ADOPTING NEW VALUES REFLECTING THE
. . PR : R T CONCERNED SOIL CHARACTERISTICS. IN CRITICAL
o e 4 . 9 L
BY LAYERS OF 20cm max THICKNESS I q - CASES, GEOTECHNICAL INVESTIGATION OR TESTS
: < et e, a) COULD BE DONE AS REQUESTED BY THE ENGINEER.
L i .4 5 o <C
., St e L 7 = o WHERE TRADITIONAL THRUST BLOCKS DIMENSIONS
.- ca : < o 3 < AS ILLUSTRATED AS DWGS NeTB401 TO TB405
’ ’ ‘- cooE o L ) ARE NOT APPLICABLE DUE TO SITE CONDITIONS,
PR . ; <C 3 THE CONTRACTOR MUST SUBMIT NEW PROPOSAL
S Lo = L TO THE ENGINEER FOR APPROVAL.
S 1 - ca T O o v
VR oo N o I ALL DIMENSIONS ARE IN CENTIMETERS AND OTHER
e T 1 = RUBBER PROTECTION WISk SPECITED
~ A o 0
To
— ‘ SAND BEDDING AND SURROUND
! | ? @ Ol — Ol |
A
_ oY T
S 10+0.1¢
S @ C g L|
A _
=
TRENCH LIMIT
T12@20
lo L] L] L
: ! 8 . . d
O ¢
- ‘ REINFORCED CONCRETE THRUST BLOCK
- - b
SAND BEDDING -L‘ NOT TO SCALE
& SURROUND
NOT TO SCALE
WORKING PIPE DIAMETER
100 125 150 200 250 300 350 400 450 500 600
PRESSURE K L N K L N K L N K L N K L N K L N K L N K L N K L N K L N K L N
50 L{cm) 50 | 65 | 85 60 | 70 | 90 70 | 85 | 100 85 [ 100 | 125 90 (110|135 100 | 125 | 155 110 | 135 | 175 120 | 150 | 185 125 | 160 | 200 135 | 175 | 220 150 | 200 | 245
(1) b(cm) 30 | 35 | 50 35 | 40 | 55 40 | 50 | 60 50 | 60 | 75 55 | 65 | 80 60 | 75 | 90 65 | 80 | 100 70 | 90 | 110 75 | 95 | 120 80 | 100 | 130 90 | 120 | 140
h(cm) 40 | 50 | 70 50 | 60 | 70 60 | 70 | 80 70 | 80 [ 100 70 | 90 [ 110 80 | 100 | 120 90 | 110 | 130 90 | 120 | 145 100 | 130 | 160 110 | 130 | 175 120 | 160 | 185
100 L(cm) 65 | 85 | 100 70 | 90 | 115 85 | 100 | 125 100 | 125 | 150 110 | 140 | 180 125 | 160 | 200 135 | 180 | 220 150 | 185 | 230 160 | 200 | 250 175 | 220 | 270 200 | 250 | 300
(2) b(cm) 35 | 50 | 60 40 | 55 | 70 50 | 60 | 75 60 | 75 | 90 65 | 85 | 110 75 | 95 | 120 80 | 110 | 130 90 | 110 | 140 95 | 120 | 150 100 | 130 | 160 120 | 150 | 180
h{cm) 50 | 70 | 80 60 | 70 | 90 70 | 80 | 100 80 | 100 | 120 90 | 110 | 145 100 | 130 | 160 110 | 145 | 175 120 | 145 | 185 130 | 160 | 200 130 | 175 | 215 160 | 200 | 240
150 L(cm) 75 | 90 | 115 85 | 105 | 135 95 | 115 | 150 110 | 135 | 180 125 | 160 | 200 140 | 180 | 220 160 | 200 | 250 175 | 220 | 270 180 | 230 | 300 200 | 250 | 310 220 | 285 | 365
(3) b(cm) 40 | 55 | 70 50 | 60 | 80 55 | 70 | 90 65 | 80 | 110 75 | 95 [ 120 85 | 110 | 130 95 | 120 | 150 100 | 130 | 160 110 | 140 | 180 120 | 150 | 180 130 | 160 | 180
h{cm) 60 | 70 | 90 70 | 80 | 110 70 | 90 | 120 90 | 110 | 145 100 | 130 | 160 110 | 145 | 175 130 | 160 | 200 130 | 175 | 215 145 | 185 | 240 160 | 200 | 240 175 | 215 | 290
200 L(cm) 85 | 100 | 125 90 | 115 | 140 100 | 125 | 160 125 | 150 | 195 140 | 180 | 220 160 | 200 | 250 180 | 220 | 270 190 | 230 | 300 200 | 250 | 320 220 | 270 | 360 250 | 300 | 410
(4) b(cm) 50 | 60 | 75 55 | 70 | 85 60 | 75 | 95 75 | 90 | 110 85 | 110 | 130 95 | 120 | 150 110 | 130 | 160 110 | 140 | 180 120 | 150 | 180 130 | 160 | 180 150 | 180 | 190
h(cm) 70 | 80 | 100 70 | 90 | 110 80 | 100 | 130 100 | 120 | 145 110 | 145 | 175 130 | 160 | 200 145 | 175 | 215 145 | 185 | 240 160 | 200 | 255 175 | 215 | 290 200 | 240 | 330
250 L(cm) 85 (110 | 135 100 | 125 | 155 110 | 135 | 175 135 | 160 | 205 150 | 190 | 230 165 | 220 | 270 180 | 230 | 300 200 | 250 | 320 220 | 270 | 360 230 | 300 | 400 270 | 340 | 460
(5) b(cm) 50 | 65 | 80 60 | 75 | 90 65 | 80 | 100 80 | 95 | 120 90 | 110 | 140 100 | 130 | 160 110 | 140 | 180 120 | 150 | 180 130 | 160 | 180 140 | 180 | 180 160 | 180 | 190
h(cm) 70 | 90 | 110 80 | 100 | 120 90 | 110 | 130 110 | 130 | 160 120 | 145 | 185 130 | 175 | 215 145 | 185 | 240 160 | 200 | 255 175 | 215 | 290 185 | 240 | 320 215 | 270 | 370
300 L(em) 90 (115 | 145 105 | 135 | 160 115 | 150 | 180 135 | 180 | 220 160 | 200 | 250 180 | 225 | 295 200 | 250 | 315 220 | 270 | 360 230 | 300 | 395 250 | 315 | 420 285 | 375 | 490
(6) b(cm) 55 | 70 | 85 60 | 80 | 95 70 | 90 | 110 80 (110 | 130 95 | 120 | 150 110 | 130 | 160 120 | 150 | 180 130 | 160 | 180 140 | 180 | 180 150 | 180 | 190 160 | 180 | 200
h{cm) 70 | 90 | 110 80 | 110 | 130 90 | 120 | 145 110 | 145 | 175 130 | 160 | 200 145 | 175 | 215 160 | 200 | 240 175 | 215 | 290 185 | 240 | 305 200 | 240 | 335 215 | 290 | 390
350 L{cm) 100 | 125 | 150 110 | 135 | 180 125 | 150 | 200 150 | 180 | 230 165 | 220 | 270 190 | 230 | 300 210 | 270 | 340 230 | 300 | 380 250 | 300 | 410 270 | 340 | 460 300 | 400 | 535
(7) b(em) 60 | 75 | 90 65 | 80 | 110 75 | 90 | 120 90 | 110 | 140 100 | 130 | 160 110 | 140 | 180 120 | 160 | 180 140 | 180 | 180 150 | 180 | 190 160 | 180 | 190 180 | 180 | 200
h{cm) 80 | 100 | 120 90 | 110 | 145 100 | 120 | 160 120 | 145 | 185 130 | 175 | 215 145 | 185 | 240 160 | 215 | 270 185 | 240 | 305 200 | 240 | 330 215 | 270 | 370 240 | 320 | 415
400 L(cm) 100 | 125 | 160 115 | 145 | 180 125 | 160 | 200 150 | 200 | 240 180 | 220 | 275 200 | 250 | 310 220 | 270 | 360 230 | 300 | 405 250 | 325 | 440 270 | 360 | 490 300 | 415 | 565
(3) b(em) 60 | 75 | 95 70 | 85 | 110 75 | 95 | 120 90 | 120 | 140 110 | 130 | 160 120 | 150 | 180 130 | 160 | 180 140 | 180 | 180 150 | 180 | 190 160 | 180 | 200 180 | 190 | 200 LEBANESE REPUBLIC
h(cm) 80 (100 | 130 90 | 110 | 145 100 | 130 | 160 120 | 160 | 185 145 | 175 | 215 160 | 200 | 240 175 | 215 | 290 185 | 240 | 320 200 | 255 | 350 215 | 290 | 390 240 | 330 | 450 - COUNCIL FOR DEVELOPMENT
" AND RECONSTRUCTION
K:C1/32 EXAMPLE : 5.2 Expansion and Upgrade of Al-Ghadir
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N:C1/8
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LEGEND:
Dashed Black : Existing
Green : Phase |
Blue : Phase | + I
Red : Phase |l
OCU | OCU : Odor Control Unit
> OCU IV
J O A A > N
A A A
De-chlorination:
Intermediate Lifting Station: - NaHSO; solution (38% ww)
Screening: Primary - 12 (+6) dry ty_pe_ pumps . Secondar
- 40mm screens: 5 (existing) Settling i :tu%pocriphaecag- 1,590 m*h Mixed Liquor Internal Recirculation (IR) Zce?ctlinz y
-6mm Screenj_ 5 (neW) —T|anks (PSTs) ﬁ Tanks (SSTS) by gg\s/ﬁ:]/avrlgir:(; Seilastlng
A I E I
I < — | I Tanks noxic Aeration Tanks: - 12 circular and/or Existing Main
Aerated Grit/Scum ! ~2,880 m? © e 1anss - Tank volume: 25,662 m? _ Chlorination: Phase |l
| ’ - Tank volume: (D=43.0m) .
Removal: I 5 187 m?3 ' - 3 meandric tanks
: - 5 Tanks (4 existing, 1 new) | ’ - NaOCI solution (15% ww)
- Tank volume: 200 m? |
| I Recirculated Activated Sludge (RAS
| b
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| || I i 2
| 1! l
| |
= | | |
= ) 3 &)
N | _ o _ Buffer
| RSN Mechanical Thickening Unit: Tank II:
L N I -6 (+1) drum thickeners a22m
- T - Thickener capacity: 90 m*h
Lifting Station: l - Polyelectrolyte preparation
- 6 (+1) screw pumps (existing) | & dosing unit
capacity: 0.44 m¥*s at 5.3 m I /\
- 6 (+1) screw pumps (new) | — -
capacity: 0.44 m¥s at 5.3 m Biogas Steel Tank:
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I - Volume: 4,500 m?3 *—@%
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I - Centrifuge capacity: 60 m3/h Discharge to
| - Polyelectrolyte preparation A== '} the sea via the
& dosing unit <« |—‘ | existing long sea LEBANESE REPUBLIC
l | | 'l outfall (2,500 m) COUNCIL FOR DEVELOPMENT
| Phase l.a Discharge Route Phase |.b Discharge Route | | Phase | gz AND RECONSTRUCTION
| ) | Wastewater Treatment Plant Project —
| \ | Phase I: Design, Build and Operate,
| LN | Including Sea Outfalls
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OCU Il - Pump Capacity: 4,680 m*/h Technical Drawings  [crecces | =
> at 35-0 m head & SChematics gi?:O:VED : 05 March 202;
Process Flow Diagram e e i
PROJECT DIVI:CION SUB—EIFVISION SI-(I)EQET REVISION




LEGEND:
——  Water line

——— Sludge line

Greases

Grit
Backflows
By-pass

i] Supernantant

LY = 2

4 b CONTAINER /" | SCREENING CONTAINER

SCREENING COMPACTOR
COMPACTOR

Centrate
Waste
Electrical
Heat
Biogas
Air
CONTAINER Chemical

T

O
5
o

0
1

1 ] [
i \ f’/nr'“_% (o]
Y 1=
YV VY 7 AN
B L\ | | | | | 1 7 >
——————V—————1 T 11 | 4 OUTFALL SEA
I I COARSE FINE @
SCREENS SCREENS PRIMARY SEDIMENTATION

GRIT AND GREASE GRIT TANKS
REMOVAL CHAMBERS  PUMP

LIFTING

2

V
O

STATION
SEWAGE —
NETWORK INLET
CHAMBER 18]
BYPASS — —
|
01

—::E 3::'—"/_—,
- %@% PRIMARY SLUDGE THICKENEING

N SLUDGE PC PUMP TANK
SCREEN

— )

TO AERATION

% TANKS

THICKENED SLUDGE

BUFFER TANKS
DEWATERED
SLUDGE
STORAGE SILOS
~ ~ -~ = ?Y
| | [
BIOGAS Q 3l f
® HOLDING BIOGAS — L[] 1 §Fﬂ
TANKS i CLEANING | | f —
ANAEROBIC o | (1] M
‘ | SYSTEM p i
© SLUDGE ,Twn %, S =
ELECTRICAL l — DIGESTION U~ — 1] BIOGAS DIGESTED SLUDGE CEE'}%[F){ESGE
SAFETY FLARE
NETWORK POWER BALANCING TANK DEWATERING
SYSTEM /\
R\
\T LEBANESE REPUBLIC
E AN =~ COUNCIL FOR DEVELOPMENT
L > Q Q " wone  AND RECONSTRUCTION
TO AERATION

TANKS Expansion and Upgrade of Al-Ghadir
Wastewater Treatment Plant Project —
Phase I: Design, Build and Operate,
Including Sea Outfalls

‘ h DAR AL HANDASAH A -
NAZIH TALEB & PARTNERS
Founded 1956 A RT E L I

DRAWN : H.l
Technical Drawings CHECKED : SH
& Schematics APPROVED : F.L
DATE : 05 March 2025
. SCALE : -
Process & Instrumentation FILE NAME

Diagram - Phase 1 - Sc_PID1-03

PROJECT DIVISION SUB—DIVISION SHEET REVISION
L2401DS Se PID1 03 0




LEGEND:

— — Water line

——— Sludge line
Greases
Grit
Backflows
By-pass

IPS Supernantant

Centrate

FROM PRIMARY \é\:as;ce. |
SEDIMENTATION TANKS = H:actnca
(PHASE 1)

Biogas
Air

Chemical

NaOCL

FLOW METER

<] < N

BLOWERS NaRS0s
Y T

1 LS )

OUTFALL SEA

|
| =
: |
|
Hy Sl
% % | Ls s Lv @
— CHLORINE

ANOXIC
AERATION TANKS CONTACT
TANKS TANK

CLARIFIERS

RAS PUMPS

(] b

]

[ ] MECHANICAL DRUM %
% THICKENER SAS PUMPS

% > THICKENED SLUDGE

THICKENED SLUDGE BUFFER TANKS

BUFFER TANKS TO AERATION
TANKS

DEWATERED
SLUDGE
STORAGE SILOS

| [

BIOGAS

- v v T
|
F‘J \
HOLDING BIOGAS 1
ANAEROBIC

1T T T

)

-ﬁ"&‘*‘h SYSTEM ! -
ELECTRICAL - DIGESTION [ 1 BIOGAS DIGESTED SLUDGE SLUDGE

NETWORK SAFETY FLARE BALANCING TANK CENTERFUGE
© POWER . DEWATERING /\

SYSTEM —
—% > EQ%/ fc\)ﬂj 3 LEBANESE REPUBLIC

COUNCIL FOR DEVELOPMENT
S = igNAKESRAT'ON AND RECONSTRUCTION

Wastewater Treatment Plant Project —
Phase I: Design, Build and Operate,
Including Sea Outfalls

‘ h DAR AL HANDASAH A -
NAZIH TALEB & PARTNERS
Founded 1956 A RT E L I

. . DRAWN : H.1
Technical Drawings CHECKED : SH

& Schematics APPROVED FL
DATE : 05 March 2025

. SCALE : -
Process & Instrumentation FILE NAME

Diagram - Phase 2 - Se_PID2—04

PROJECT DIVISION SUB—DIVISION SHEET REVISION
L2401DS Sc PID2 04 0




