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NOTES:

4 7 REINFORCED CONCRETE:
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SCALE 1:50 BY MEANS OF SPECIAL INJECTION METHODS.
I +0.10m ALL MATERIALS AND EXECUTION PROCESSES SHOULD BE SUBMITTED FOR APPROVAL.
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* THIS DESIGN HAS BEEN FOUNDED ON AN HYPOTHESIS STATING THAT THE SOIL
IN THE PROJECT AREA IS CONSTITUTED COMPLETELY OF A HARD AND CONTINUOUS
LIMESTONE FORMATION. IF DURING EXECUTION A CONTRADICTORY REALITY APPEARS.
THE DESIGN SHALL BE REVISED TO COMPLY WITH THE EVENTUAL NEW DATA REVEALED.
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NOTES:

REINFORCED CONCRETE:
CONCRETE GRADE C30 FOR ALL STRUCTURES

MIX ELEMENTS:

STRESSES:

CONCRETE COVER:

ORDINARY PORTLAND CEMENT, 350Kg/m3.

CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE, a= 150mm
— ON A CYLINDER #150mm, h=300mm : 25N/mm2

CONCRETE TENSILE STRENGTH AT 28 DAYS: 2.1N/mm2

MAXIMUM POURING HEIGHT :1500mm.

: 30N/mm2

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS SHALL BE

30mm FOR STRUCTURES FLOOR SLAB, WALLS AND COVER.

LEAN CONCRETE/ CYCLOPEAN CONCRETE:
MIX MADE WITH ORDINARY PORTLAND CEMENT, 250Kg/m3.

REINFORCEMENT:

OVERLAPPING:

BENDING:

MILD STEEL BARS

DEFORMED HIGH STRENGTH STEEL BARS : SYMBOL :

T YIELD STRESS : Fy= 420N/mm2

: SYMBOL : ¢ YIELD STRESS : Fy= 250N/mm2

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER
WHERE SPLICE BARS ARE USED, THER LENGTH SHALL NOT BE LESS THAN 2x50¢
(9= NOMINAL DIAMETER OF BAR)
LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN A SECTION. PINS ¢8
SHALL BE USED ON EACH LAP.

#> 12mm MECHANICALLY COMPULSONILY
¢< 12mm MANUALLY EVENTUALLY
STRAITENING OF BENDED BARS IS NOT ALLOWED.

DRAWINGS CONSIDERATION:
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CONSTRUCTION JOINTS:
REDUCED TO THE STRICT MINIMUM IN ALL ELEMENTS PROVIDED THAT NECESSARY
PRECAUTIONS ARE TAKEN: SETTING RETARDERS, BONDING MATERIALS.

METALWORKS:

N.B.

BOTTOM BARS

SETTING RETARDERS (CONSTRUCTION JOINTS), PLASTISIZERS, ...
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.

ALL EXECUTED INTERIOR CONCRETE SHALL BE FAR FACE CONCRETE.

TIE RODS HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK GROUT
BY MEANS OF SPECIAL INJECTION METHODS.

ALL MATERIALS AND EXECUTION PROCESSES SHOULD BE SUBMITTED FOR APPROVAL.

THE USE OF ¢6mm BARS AS TIE-RODS IS NOT ALLOWED.

DOORS ARE MADE OF 3mm MINIMUM SHEET PLATE AND SHALL BE EPOXY PAINTED
(PRIMER AND A MINIMUM OF TWO COATS). OPENINGS AND VENTILATIONS SHALL BE TAKEN
INTO CONSIDERATION ACCORDING TO THE EQUIPEMENT TO BE INSTALLED.
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* SCALING FROM THIS DRAWING IS NOT ALLOWED.

ALL LEVELS ARE IN M UNLESS OTHERWISE SPECIFIED.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED.

* THIS DESIGN HAS BEEN FOUNDED ON AN HYPOTHESIS STATING THAT THE SOIL
IN THE PROJECT AREA IS CONSTITUTED COMPLETELY OF A HARD AND CONTINUOUS
LIMESTONE FORMATION. IF DURING EXECUTION A CONTRADICTORY REALITY APPEARS.
THE DESIGN SHALL BE REVISED TO COMPLY WITH THE EVENTUAL NEW DATA REVEALED.
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NOTES:
REINFORCED CONCRETE:
CONCRETE GRADE C30 FOR ALL STRUCTURES
MIX ELEMENTS: ORDINARY PORTLAND CEMENT
STRESSES: CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE, a= 150mm : 30N/mm?2
200, 5600 200, — ON A CYLINDER #150mm, h=300mm : 25N/mm?2
T 1 1T CONCRETE TENSILE STRENGTH AT 28 DAYS: 2.1N/mm2
MAXIMUM POURING HEIGHT :1500mm.
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M COVER R.C. DFETAILS SECTION B-—B : R.C. DETAIL ADMIXTURES:  SETTING RETARDERS (CONSTRUCTION JOINTS), PLASTISIZERS, ...
SCALE 1:25 THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
: SCALE 1:25
FORMWORK:  ALL EXECUTED INTERIOR CONCRETE SHALL BE FAIR FACE CONCRETE.
TIE RODS HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.
ALL MATERIALS AND EXECUTION PROCESSES SHOULD BE SUBMITTED FOR
APPROVAL.
THE USE OF #6mm BARS AS TIE-RODS IS NOT ALLOWED.
METALWORKS:  DOORS ARE MADE OF 3mm MINIMUM SHEET PLATE AND SHALL BE EPOXY PAINTED
(PRIMER AND A MINIMUM OF TWO COATS). OPENINGS AND VENTILATIONS SHALL BE
TAKEN INTO CONSIDERATION ACCORDING TO THE EQUIPEMENT TO BE INSTALLED.
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TOPOGRAPHICAL SURVEY
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— GROUND LEVEL OF PROPOSED VALVE CHAMBER = +983.40m

— DO NOT SCALE FROM THIS DRAWING

— ALL LEVELS ARE IN M UNLESS OTHERWISE SPECIFIED
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SITE PLAN

NOTES:
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GROUND LEVEL OF RESERVOIR = +983.50m

= +983.35m

— GROUND LEVEL OF PROPOSED VALVE CHAMBER = +983.40m

— DO NOT SCALE FROM THIS DRAWING

— ALL LEVELS ARE IN M UNLESS OTHERWISE SPECIFIED
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CAPACITY 400M3
R (mm) 5000
0.25R (mm) 1250
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COVER SLAB FORMWORK

NOTES:

REINFORCED CONCRETE:
NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 400 Kg/m3 FOR LATERAL WALLS AND THE COVER SLAB; 350 kg/m3 ELSEWHERE.

LEAN CONCRETE:
NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

REINFORCEMENT:
DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS : SYMBOL ¢  YIELD STRESS: Fy=215 MPa.
STRESSES:

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: fc =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: ft =2.1 MPa.

CONSTRUCTION JOINTS:
PROHIBITED IN RESERVOIR WALLS.
REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS
ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.
MAXIMUM POURING HEIGHT: 1.50 m.

ADMIXTURES:
SETTING RETARDERS ( CONSTRUCTION JOINTS ).
WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
FLOOR SLAB AND COVER SLAB ).
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.
WATER—STOP JOINTS MUST BE USED IN EACH CONSTRUCTION JOINT CONTINUOUSLY
( CONFORMING TO THE PRODUCT’S TECHNICAL SHEET ).

CONCRETE COVER:
CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.

OVERLAPPING:
LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x509.
( #= NOMINAL DIAMETER OF BAR ).
LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR
TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS #8 SHALL BE USED ON EACH LAP.

BENDING:
¢ > 12mm MECHANICAL.
® < 12mm MANUEL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

FORMWORK:
ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK ).

WATERPROOFING:
SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.
COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
A WATERPROOFING MEMBRANE AND ITS PROTECTION.

WATERPROOFING DETAILS:

(1) By — SBS/OR/APP t>2.5mm
— ADHERENCE OR SEMI-ADHERENCE APPLICATION
(2) INSULATION — t=variable min. t=50mm
— EXPANSED POLYSTYRENE )\=0.037kcal/h.m2.°C
— WITH =1 =

1
— SEMI-ADHERENCE OR
APPLICATION ON VAPOUR BARRIER.
(3) WATERPROOFING — SBS/OR/APP tiotq >4mm
WITH MINERAL PROTECTION.
— SEMI—ADHERENCE OR TOTAL ADHERENCE APPLICATION.
(4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
(5) "> 150mm (NILL SLOPE)

REMARKS:

* FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.

* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED
FOR RESERVOIR FORMWORKS TIE—RODS.

* HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.

* ALL THE DIMENSIONS ARE IN mm.

* SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

* PROVIDE PERFORATED DRAIN PIPES, #4” IN THE GRAVEL PROTECTION LAYER.
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WATERPROOFING DETAIL RAINWATER DRAINAGE DETAIL
DRIP
PLATE
CORNER REINFORCING . CORNER REINFORCING STRIP
STRIP <
2
< LEAD DRAIN PIPE, t=2.5mm minimum
UTOPROTECTION (4) THERMAL INSULATION (2)
WATERPROOFING MEMBRANE (3)
SLOPE =
»8 / -
VAPOUR BARRIER V.B. (1)
L 50 mini
(8]
e
e

VAPOUR BARRIER V.B. (1)

[‘300
.0 9

COMPACTED GRAVEL

CAPACITY 400M3
R (mm) 5000
0.25R (mm) 1250
e (mm) 250
R+e (mm) 5250
c (mm) 200
f (mm) 300
d (mm) 200
R+t+d (mm) 5450
a (mm) 400
b (mm) 400
h (mm) 500
) 3
(VENTILATION PIPES)
n' 3
(DRAIN WATER)
H (mm) 6600
g (mm) 800
j (mm) 1200

LEAN CONCRETE

NOTES FOR_RESERVOIRS:

REINFORCED CONCRETE:
CONCRETE GRADE C30 FOR ALL STRUCTURES.

MIX ELEMENTS:
ORDINARY PORTLAND CEMENT(400 Kg/m3 FOR LATERAL WALLS, FLOOR SLAB, AND THE COVER
SLAB; 350 kg/m3 ELSEWHERE) SHOULD COMPLY WITH BS12.
AGGREGATES (SAND AND GRAVELS) FROM NATURAL QUARRIES, SHOULD COMPLY WITH BS882.
WATER SHOULD COMPLY WITH THE REQUIREMENTS OF BS5328.

LEAN CONCRETE / CYCLOPEAN CONCRETE:
MIX MADE WITH ORDINARY PORTLAND CEMENT, CONCRETE GRADE C20
DOSING 250 kg/m3.

REINFORCEMENT:
DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=420 MPa.
MILD STEEL BARS SYMBOL ¢  YIELD STRESS: Fy=250 MPa.

STRESSES:
SEVERE CONTROL
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE, a=150mm : 30 N/mm2
— ON A CYLINDER, #=150mm, h=30mm : 25 N/mm2
CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.1 N/mma2.

CONSTRUCTION JOINTS:
PROHIBITED IN RESERVOIR WALLS.
REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS
ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.
MAXIMUM POURING HEIGHT: 1.50 m.

ADMIXTURES:
SETTING RETARDERS ( CONSTRUCTION JOINTS ).
WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
FLOOR SLAB AND COVER SLAB ).
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.

CONCRETE COVER:
CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.

OVERLAPPING:
LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x509.
( 8= NOMINAL DIAMETER OF BAR ).
LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR
TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS ¢8 SHALL BE USED ON EACH LAP.

BENDING:
® > 12mm MECHANICAL.
® < 12mm MANUEL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

DRAWINGS CONSIDERATION:
— e e== TOP BARS
BOTTOM BARS

FORMWORK:
ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK)

WATERPROOFING:
SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.
COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
A WATERPROOFING MEMBRANE AND ITS PROTECTION.

WATERPROOFING DETAILS:

(1) V.B. SBS/OR/APP t>2.5mm
ADHERENCE OR SEMI—ADHERENCE APPLICATION
(2) INSULATION t=variable min. t=50mm

EXPANSED POLYSTYRENE )=0.037kcal/h.m2.C
WITH tT =t1_t2

— SEMI—ADHERENCE OR TOTAL ADHERENCE
APPLICATION ON VAPOUR BARRIER.
(3) WATERPROOFING  — SBS/OR/APP tigtq) >4mm
WITH MINERAL PROTECTION.
— SEMI—ADHERENCE OR TOTAL ADHERENCE APPLICATION.
(4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
(5) h’> 150mm (NILL SLOPE)

REMARKS:

* FLOOR SLAB INVERT LEVEL £0.00: SEE LAYOUT DARWINGS.

* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED
FOR RESERVOIR FORMWORKS TIE—-RODS.

* HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.

* ALL THE DIMENSIONS ARE IN mm.

*  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

* PROVIDE PERFORATED DRAIN PIPES, @4” IN THE GRAVEL PROTECTION LAYER.

Rew. Date Drun

Dsgn Chk'd | Appr’'d

REPUBLIC OF LEBANON

COUNCIL FOR DEVELOPMENT AND RECONSTRUCTION

BUREAU TECHNIQUE POUR LE DEVELOPPEMENT

JALL ED DIB — HAJAL Bldg PHONE:(04) 712157/712158 (03) 291016
P.0.BOX:70492 — ANTELIAS FAX: (04) 712159

CONSTRUCTION OF WATER WORKS IN
OUADI ED DELEM-QABB ELIAS AND MRAIJAT

QABB ELIAS RESERVOIRS DETAILS
FORMWORK
(CAPACITY 2X400 m?)
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INTERNAL METALLIC LADDER DETAIL NOTES FOR RESERVOIRS:

REINFORCED CONCRETE:

FRONT VIEW SIDE VIEW PARAPET—-SLAB—TRAP DOOR SECTION CONCRETE GRADE C30 FOR ALL STRUCTURES.
Scale 1:50 Scale 1:50 EXTERNAL METALLIC LADDER DETAIL

MIX ELEMENTS:

ORDINARY PORTLAND CEMENT(400 Kg/m3 FOR LATERAL WALLS, FLOOR SLAB, AND THE COVER

400 SLAB; 350 kg/m3 ELSEWHERE) SHOULD COMPLY WITH BS12.

AGGREGATES (SAND AND GRAVELS) FROM NATURAL QUARRIES, SHOULD COMPLY WITH BS882.

= = Scale 1:50 WATER SHOULD COMPLY WITH THE REQUIREMENTS OF BS5328.

=== L i} f S COVER WATERPROOFING METALLIC SHEET—IRON THICKNESS= 3mm LEAN CONCRETE / CYCLOPEAN CONCRETE:

- ) |1 1 ) MIX MADE WITH ORDINARY PORTLAND CEMENT, CONCRETE GRADE C20
10 DOSING 250 kg/m3.

] L . L COVER WATER PROOFING ! REINFORCEMENT:

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=420 MPa.
MILD STEEL BARS : SYMBOL ¢ YIELD STRESS: Fy=250 MPa.

— ] LADDER: STRESSES:
—_ SEVERE CONTROL

gﬁﬁgsl'!ng,:zé'_%xng%AT BARS CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:

MASONRY FIXINGS: 40x6 FLAT BARS ~ ON A CUBE, a=150mm + 30 N/mm2
— ON A CYLINDER, #=150mm, h=30mm : 25 N/mm?2

CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.1 N/mma2.

150+
270

960

% 2” GALVANIZED STEEL PIPE ~J

40

550 | 700

— 600 —

Vi

350|350
1050
Lc\

990

SAFETY HOOP:

UPRIGHTS: 40x4 FLAT BARS CONSTRUCTION JOINTS:

HOOPS: 40x4 FLAT BARS ¢ INTERIOR= 700 PROHIBITED IN RESERVOIR WALLS.

REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS
ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.
— MAXIMUM POURING HEIGHT: 1.50 m.

500 ‘ 150 840 150

1150

# 1” GALVANIZED STEEL PIPE -

990

=L 42 BRACING ADMIXTURES:

SETTING RETARDERS ( CONSTRUCTION JOINTS ).

WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
FLOOR SLAB AND COVER SLAB ).

THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.

EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.

1150

40
990

|

|

CONCRETE COVER:
CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.

FLOAT TRAP—-DOOR SECTION

1150

400 OVERLAPPING:

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x509.

( #= NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS #8 SHALL BE USED ON EACH LAP.

2.00mghg2.50m

SEE DETAIL OF FIXING

THE METALLIC LADDER \ — / _ L
TO THE RESERVOIR MAT / \ Y\\
10
L I .

JOINT DETAIL / //

Scale 1:5

400

1150

BENDING:
¢ > 12mm MECHANICAL.
¢ < 12mm MANUEL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

VARIABLE HEIGHT ACCORDING TO GROUND LEVEL AND RESERVOIR HEIGHT
2mghg£2.50m

DRAWINGS CONSIDERATION:
o e e== TOP BARS
BOTTOM BARS

300
VAR
ACCORDING

TO G.L

STEEL PROFILE L 60x40x5 N ANCHOR BOLT #10 L=100 FORMWORK:
(SEE DETAIL 3) ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK ).

N.B.: — IN CASE OF LACK OF STIFFNESS, 50x6 FLAT BARS WATERPROOFING:
SHALL BE USED AS BRACINGS TO THE SAFETY HOOP SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.

DETAIL C COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
A WATERPROOFING MEMBRANE AND ITS PROTECTION.
Scale 1:1

WATERPROOFING DETAILS:
REINFORCED CONCRETE COVER (1) Vv.B.

1000 150 j 150

SBS/OR/APP t>2.5mm

ADHERENCE OR SEMI-ADHERENCE APPLICATION
t=variable min. t=50mm

EXPANSED POLYSTYRENE >\=0.037kcul/h.m2.'C
wtH t 11 _12

1 2
? — SEMI-ADHERENCE OR TOTAL ADHERENCE
DETAIL G DETAIL 4.' FIXING OF APPLICATION ON VAPOUR BARRIER.
(3) WATERPROOFING  — SBS/OR/APP tiotq) >4mm
EXTERNAL LADDER TO RESERVOIR WALLS WITH MINERAL PROTECTION.
CONCRETE SURFACE — SEMI-ADHERENCE OR TOTAL ADHERENCE APPLICATION.
(4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
TO BE STEEL FLOAT FINISHED (5) h'> 150mm (NILL SLOPE)

e—100 ” (2) INSULATION

SURFACE CLEANED TO RECEIVE

SLIDING JOINT SEALANT _ REMARKS:
_ ANCHOR BOLT #10 L=100mm * FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.
REINFORCED CONCRETE WALL / *  DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED

BOLT FOR RESERVOIR FORMWORKS TIE—RODS.
* HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
/ 5 | ]j 60x40x5 GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* ALL THE DIMENSIONS ARE IN mm.
| *  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

* PROVIDE PERFORATED DRAIN PIPES, #4” IN THE GRAVEL PROTECTION LAYER.

SLIDING JOINT —|

CONCRETE SURFACE TO BE
STEEL FLOAT FINISHED

000000000
OOO0OO0OO0OO00OO0
000000000
O0O00000

TTT
11 I
11 I
11 I
11 I
{J)
_r._

— SEALANT

BACKING STRIP

50x30 PERIPHERAL OPENING FILLED WITH RIGID
POLYSTYRENE PLACED PRIOR TO COVER CONCRETING

Rev. Date Dsgn | Drwn | Chk'd | Appr'd
REINFORCED CONCRETE WALL SOFT FOAM FILLING AFTER RAKING OUT THE OPENING TO
SUPPORT BACKING STRIP DURING SEALANT PUMPING DETAIL 3: FIXING OF
EXTERNAL LADDER TO CONCRETE
L REPUBLIC OF LEBANON
COUNCIL FOR DEVELOPMENT AND RECONSTRUCTION
60x40x5
e
I ANCHOR BOLT 210 L=100mm
DETAIL OF INTERNAL LADDER AND UPPER FIXING | % BUREAU TECHNIQUE POUR LE DEVELOPPEMENT
PLAN VIEW N ’ JALL ED DIB — HAJAL Bldg PI-IONE:(O4) 712157/712158 (03) 291016
Scale 1:10 P.0.BOX:70492 — ANTELIAS FAX: (04) 712159
FIXING OF INTERNAL METALLIC LADDER DETAIL
Scale 1:20 GALVANIZED STEEL 22” PIPES GALVANIZED STEEL #1” PIPES
ANCHOR BOLTS #10mm CONSTRUCTION OF WATER WORKS IN
METAL PLATE 150x50x10 OUADI ED DELEM-QABB ELIAS AND MRAIJAT
| VIEW 1—1 VIEW 2-2
WO 22" PIPES | | Scale 1:10 Scale 1:10
O -
11, 1, DOWEL SCREW 210mm i} o QABB ELIAS RESERVOIRS FCE):I\;CV';S& <
BOLT ¢ 10mm 3 & (CAPACITY 2X400 m?)
METALLIC PLATES 4 .‘// '/1[/ -‘// v 8 ]b is ]b T
o m— T
200x200x10 / 5 FIXING PLATE _ © | T
AA 2L Ay :?,) ’ \
THREADED #2° PIPE o L 8 FILE NAME DESIGNED BY DRAWN BY CHECKED BY
THREADED COUPLING 2 ~
4/ / \ y 509W-RS02-C01-07| w. SEIFEDDINE | W. SEIFEDDINE W. SEIFEDDINE
600 — o
' DATE SCALFE SHEET No. DRAWING No.
840 B0,
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OTES FOR RESERVOIRS:
CAPACITY 400 tENFORCE) CONCRETE:

D Nber of layer| Diameter | Length |Nbre of Tye total Nber CONCRETE GRADE C30 FOR ALL STRUCTURES.
es. per ml | Tord | ( m) | bars/layer P of bars b
VERTICAL HALF-SECTION REINFORCEMENT 8.70 ELEMENTS:
1a 6 T4 8.70 4 7\ 2 ORDINARY PORTLAND CEMENT(400 Kgq/m3 FOR LATERAL WALLS, FLOOR SLAB, AND THE COVER
5.0 SLAB; 350 kg/m3 ELSEWHERE) SHOULD COMPLY WITH BS12.
A 8.90 AGGREGATES (SAND AND GRAVELS) FROM NATURAL QUARRIES, SHOULD COMPLY WITH BS882.
B 1b 6 T4 8.90 4 527\ 24 WATER SHOULD COMPLY WITH THE REQUIREMENTS OF BS5328.
870 [FAN CONCRETE / CYCLOPEAN CONCRETE:
2 5 T4 8.70 AR P 2 MIX MADE WITH ORDINARY PORTLAND CEMENT, CONCRETE GRADE C20
550 DOSING 250 kg/m3.
| L 2b 5 T4 8.90 4 20
I 5.20 REINFORCEMENT:
870 DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=420 MPa.
/ \ 3a 7 T2 8.70 4 7\ 28 MILD STEEL BARS : SYMBOL ¢  YIELD STRESS: Fy=250 MPa.
5.0
8.90 STRESSES:
3b 7 T2 8.90 4 527\ 28 SEVERE CONTROL
- - CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
. — ON A CUBE, a=150mm : 30 N/mm2
=1 4a 6 n2 870 4 5.05 24 — ON A CYLINDER, #=150mm, h=30mm : 25 N/mm2
[~ 5 590 CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.1 N/mm2.
@ —] 4b 6 T2 8.90 4 24
I 5.20 CONSTRUCTION JOINTS:

3

ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.

570 PROHIBITED IN RESERVOIR WALLS.
(6b) . - % % % % % ? 5a 6 T2 8.70 4 24 REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS

8.90 MAXIMUM POURING HEIGHT: 1.50 m.
5b 6 T2 8.90 4 2
° 5.20
ADMIXTURES:
(b ) 6 o T2 870 . 210 12 SETTING RETARDERS ( CONSTRUCTION JOINTS ).
i - 5.05 WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
290 FLOOR SLAB AND COVER SLAB ).
. 6b 6 T2 8.90 4 7\ 12 THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
DID, DID) 52 EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.
" o
. 7a 3 T2 4.00 o 198 CONCRETE COVER:
5.80 CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
L ] SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.
7b 3 T2 450 3 198
@0 ) 30 DVERLAPPING:
i 80 3 T1e 2.80 $ 198 LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
S —n WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x509.
. S ( 6= NOMINAL DIAMETER OF BAR ).
8b 3 T4 2.30 3 198 LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

—
©
o

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS ¢8 SHALL BE USED ON EACH LAP.

0.45

9 6 T4 2.00 440 198
. » 1‘;'45 BENDING:
) : ¢ > 12mm MECHANICAL.
. 9b |2 (Per section)|  T12 8.15 4 y\ 8 6 < T ANUEL ( POSSIBLY ).
@ @ - STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.
10a 6 T2 0.50 — | 1e8
. 0.50 DRAWINGS CONSIDERATION:
. 0.18 — e e  TOP BARS
10b 6 T4 1.00 ﬁ% 198 BOTTOM BARS
i S 0.40
270 to 9.20 FORMWORK:
: n 7 6 270 to 9.20 4 . 225 ‘o 5.40 240 ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK ).
° 0.15
0 WATERPROOFING:
. 12 3 e 290 @5 b SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.
S COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
(2b) D) 126 3 T 200 & % A WATERPROOFING MEMBRANE AND TS PROTECTION.
. 2.80
015 WATERPROOFING DETAILS:
I 13a 3 HA16 4.20 7 99 (1) V.B. — SBS/OR/APP t>2.5mm
375 — ADHERENCE OR SEMI—ADHERENCE APPLICATION
] (2) INSULATION — t=variable min. t=50mm
13 3 HA16 440 0; 99 — EXPANSED POLYSTYRENE )\=0.037kcal/h.m2.C
4.20 _ t _t1_12
WITH N VR
14 7 HA16 3.5 | aa T2
315 — SEMI—ADHERENCE OR TOTAL ADHERENCE
APPLICATION ON VAPOUR BARRIER.
15 8 HA18 3.70 - | 64 (3) WATERPROOFING  — SBS/OR/APP tiotq) >4mm
D - WITH MINERAL PROTECTION.
) & — SEMI-ADHERENCE OR TOTAL ADHERENCE APPLICATION.
16 |8 (Per section)|  HA12 6.00 °;580 8 (4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
. - (5) h'> 150mm (NILL SLOPE)
17a 6 98 1.50 3 D 35
033 REMARKS:
= * FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.
17b 6 08 1.35 §D 35 * DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED 4
0.28 FOR RESERVOIR FORMWORKS TIE-RODS.
' S * HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
18a |8 (Per section)]  T12 240 & e 8 GROUT BY MEANS OF SPECIAL INJECTION METHODS.
: * ALL THE DIMENSIONS ARE IN mm.
) 8 D * SCALING FROM THESE DRAWINGS IS NOT ALLOWED.
18b |1 (Per section)]  T12 275 Sl ! *  PROVIDE PERFORATED DRAIN PIPES, #4” IN THE GRAVEL PROTECTION LAYER.
o
19 |8 (Per section) T12 1.50 2 8
1.10
>
20 6 T4 335 to 545 2 ’ 212
3.25 to 5.35
21 6 T4 270 to 6.20 1 &% >‘?’0 24
2.50 to 6.00
S %
22 6 T2 270 to 6.20 1 & N 24
COVER SLAB REINFORCEMENT MAT REINFORCEMENT S
23 6 T2 160 to 3.80 2 / 212
150 to 3.70
2 6 T2 4.00 1 | 108
4.00
:bQ
- O
25a |4 (Per section) T20 6.00 2 &/ 16
< 280 Rev. Date Dsgn Drun Chik'd Appr'd
N~ 25b |4 (Per section) T20 4.00 2 — | 8 —
K>
26 |4 (Per section) T16 3.50 2 ( 16
3.20
.i@ il i M = 1 B REPUB LIC OF LE B[&NON
6.25
27b |4 (Per section) 22772256" 3.75 1 —— 8
COUNCIL FOR DEVELOPMENT AND RECONSTRUCTION
(29 B - - - - - -
nl=10x0.2 | @
29a ¢8 1.70 n2=11x020 | S 128
@ 0.42
M=10:0.12 | @
29b 8 1.50 n2=11x0.20 | & 128
FR
s | - _ - - - -
BUREAU TECHNIQUE POUR LE DEVELOPPEMENT
30 - - - - - - JALL ED DIB — HAJAL Bldg PHONE:(04) 712157/712158 (03) 291016
850 to 8.80 P.0.BOX:70492 — ANTELIAS FAX: (04) 712159
31a |15 (Per section) T12 8.50 to 8.80 4 - E ~ 60
.05 to 5.15
8.50 to 8.80
31b |8 (Per section) T12 850 to 8.80 4 - E ~ 32
.05 to 5.15
=]
31c 5 8 0.80 - 3 D 165
0.24
® CONSTRUCTION OF WATER WORKS IN
32 5 o8 1.00 g 165
0.34
g L) OUADI ED DELEM-QABB ELIAS AND MRAIJAT
33a 5 8 3.00 g:*, 185
1.00 Jo
8
33b 5 ¢8 0.90 NLs, 165
0.20
3.25 to 4.00
34 |4 (Per section) T10 3.25 to 4.00 1 - E ~ 4
.45 to 0.56
=3
35 5 08 1.10 gD 15
0.41
” 12 150 " QABB ELIAS RESERVOIRS VERTICAL HALF-SECTION AND PLANS
1.50 REINFORCEMENT
(CAPACITY 2X400 m?) ORC
37 T4 3.00 - | 3
3.00
38 T2 2.60 | s
2.60
39 T10 2.60 — 3 FILE NAMFE DESIGNED BY | DRAWN BY CHECKED BY
40 T10 2.40 - 6 509W-RS02-C01-07| W. SEIFEDDINE W. SEIFEDDINE W. SEIFEDDINE
2.40
41 |8 (Per section) T10 130 to 1.70 - 24
1.30 to 1.70 DATE SCALE SHEET No. DRAWING No.
(]
42 5 o8 1.50 gD 23
o5 JULY 2019 N.T.S. 6/7 509W-RS02-C06




DETAIL B (COLUMN-BEAM-SLAB)
BEAMS REINFORCEMENT

@80bd)

T

1

7
D |

SLAB—TRAP DOOR REINFORCEMENT

SLIDING JOINT

DETAIL C
MAT—-WALL REINFORCEMENT

o >
D
,
L k>
WATER—-STOP JOINT

CONSTRUCTION JOINT

SLAB—PARAPET REINFORCEMENT

31b

! |

G3b) 21

]
L —1

17

DD

50 to 2¢

DETAIL F

FLOAT TRAP-DOOR SECTION

@

] n n2 n1 | | ni n2 ni
0lto 125 25
j\ o o~ 50 to 126 j)t°125 o
T [ ~~—a7b
16
COLUMN REINFORCEMENT SECTION AT MID SPAN
(28
% e
V “ D
- @
N = '
29c 29a
Qe
DETAIL A

DETAIL D

COLUMN-MAT REINFORCEMENT

BEAM—-PARAPET REINFORCEMENT

(1

CONSTRUCTION JOINT

CAPACITY 400

Des, |\be" of laver| Diameter Length | Nbre of Type total Nber|
‘| per ml | Tor o | ( m) | bars/layer of bars
8.70
1a 6 T4 8.70 4 7\ 24
5.05
8.90
1b 6 T4 8.90 4 7\ 24
5.20
8.70
2a 5 T4 8.70 4 7\ 20
5.05
8.90
2 5 T4 8.90 4 7\ 20
5.20
8.70
3a 7 T2 8.70 4 7\ 28
5.05
8.90
3 7 T2 8.90 4 7\ 28
5.20
8.70
4a 6 T2 8.70 4 7\ 24
5.05
8.90
4 6 T2 8.90 4 7\ 24
5.20
8.70
5a 6 T2 8.70 4 7\ 24
5.06
8.90
5b 6 T2 8.90 4 7\ 24
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NOTES FOR_RESERVOIRS:

REINFORCED CONCRETE:
CONCRETE GRADE C30 FOR ALL STRUCTURES.

MIX ELEMENTS:
ORDINARY PORTLAND CEMENT(400 Kg/m3 FOR LATERAL WALLS, FLOOR SLAB, AND THE COVER
SLAB; 350 kg/m3 ELSEWHERE) SHOULD COMPLY WITH BS12.
AGGREGATES (SAND AND GRAVELS) FROM NATURAL QUARRIES, SHOULD COMPLY WITH BS882.
WATER SHOULD COMPLY WITH THE REQUIREMENTS OF BS5328.

LEAN CONCRETE / CYCLOPEAN CONCRETE:
MIX MADE WITH ORDINARY PORTLAND CEMENT, CONCRETE GRADE C20
DOSING 250 kg/m3.

REINFORCEMENT:
DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=420 MPa.
MILD STEEL BARS SYMBOL ¢  YIELD STRESS: Fy=250 MPa.

STRESSES:
SEVERE CONTROL
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE, a=150mm : 30 N/mm2
— ON A CYLINDER, #=150mm, h=30mm : 25 N/mm2
CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.1 N/mm2.

CONSTRUCTION JOINTS:
PROHIBITED IN RESERVOIR WALLS.
REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS
ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.
MAXIMUM POURING HEIGHT: 1.50 m.

ADMIXTURES:
SETTING RETARDERS ( CONSTRUCTION JOINTS ).
WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
FLOOR SLAB AND COVER SLAB ).
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.

CONCRETE COVER:
CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.

OVERLAPPING:
LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 2= NOMINAL DIAMETER OF BAR ).
LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR
TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS ¢8 SHALL BE USED ON EACH LAP.

BENDING:
¢ > 12mm MECHANICAL.
¢ < 12mm MANUEL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

DRAWINGS CONSIDERATION:
o e e== TOP BARS
BOTTOM BARS

FORMWORK:
ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK ).

WATERPROOFING:
SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.
COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
A WATERPROOFING MEMBRANE AND ITS PROTECTION.

WATERPROOFING DETAILS:

(1) vB. — SBS/OR/APP t>2.5mm
— ADHERENCE OR SEMI-ADHERENCE APPLICATION
(2) INSULATION — t=variable min. t=50mm

— EXPANSED POLYSTYRENE )=0.037kcal/h.m2."C
- WTH . -t1_1t2
Nk
— SEMI-ADHERENCE OR TOTAL ADHERENCE
APPLICATION ON VAPOUR BARRIER.
(3) WATERPROOFING - SBS/OR/APP tiotq >4mm
WITH MINERAL PROTECTION.
— SEMI-ADHERENCE OR TOTAL ADHERENCE APPLICATION.
(4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
(5) h'> 150mm (NILL SLOPE)

REMARKS:

* FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.

* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED
FOR RESERVOIR FORMWORKS TIE—-RODS.

* HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.

* ALL THE DIMENSIONS ARE IN mm.

* SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

* PROVIDE PERFORATED DRAIN PIPES, #4” IN THE GRAVEL PROTECTION LAYER.
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LEAN CONCRETE /

COMPACTED GRAVEL

WATERPROOFING DETAIL

SCALE 1:10

AUTOPROTECTION ALU 8/100

NOTES:

REINFORCED CONCRETE:
REINFORCED CONCRETE SHALL BE MADE OF ORDINARY PORTLAND CEMENT
AND SHALL BE OF GRADE C30.
THE MINIMUM CEMENT CONTENT IN CONCRETE FOR WALLS, FLOOR SLABS AND
RESERVOIR DOME SHALL BE 350 KG PER 1 M3

LEAN CONCRETE/CYCLOPEAN CONCRETE:
LEAN AND CYCLOPEAN CONCRETES SHALL BE MADE OF ORDINARY PORTLAND CEMENT,
AND SHALL BE OF GRADE C20.
THE MINIMUM CEMENT CONTENT SHALL BE 250 KG PER 1 M3

REINFORCEMENT:
DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T YIELD STRESS: Fy= 400 N/mm2.
MILD STEEL BARS SYMBOL ¢ YIELD STRESS: Fy= 215 N/mm2.

CONCRETE STRENGTH:
SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE SAMPLES (DIMENSIONS= 150 x 150 x 150 mm): 37.5 N/mm2
— ON A CYLINDER SAMPLES (DIAMETER= 160mm, HEIGHT= 320mm): 30 N/mm2
CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.4 N/mm2
MAXIMUM FREE DROP HEIGHT: 1500 mm

CONSTRUCTION JOINTS:
CONSTRUCTION JOINTS SHALL BE FORMED ONLY IN THE POSITIONS SHOWN ON THE
DRAWINGS OR AS INDICATED BY THE ENGINEER AND CONCRETING SHALL BE CARRIED
OUT CONTINOUSLY BETWEEN AND UP TO JOINTS.
WATER—-STOP JOINTS SHALL BE INCOPORATED IN CONSTRUCTION JOINTS FOR RETAINING
AQUEOUS LIQUIDS IN PROPERLY CONSTRUCTED JOINTS.

ADMIXTURES:

SETTING RETARDERS ( CONSTRUCTION JOINTS ).

WATERPROOFING ADMIXTURE; TO ACHEIVE WATERTIGHT CONCRETE STRUCTURES.
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.

ALL ADMIXTURES SHALL BE APPROVED BY THE ENGINEER.

CONCRETE COVER:
40 mm COVER OVER REINFORCEMENT, INCLUDING STIRRUPS AND DISTRIBUTION BARS
FOR RESERVOIR FLOOR SLABS AND WALLS, AND 30 mm ELSEWHERE.

BARS OVERLAPPING:
MINIMUM LENGTH OF OVERLAP WILL BE 50 TIMES THE DIAMETER OF THE BARS.
LAPS OF ADJACENT PARALLEL REINFORCEMENT BARS SHALL BE STAGGERED.
FABRIC REIFORCEMENT SHALL BE LAPPED AT LEAST 40 DIAMETERS OR TWO SQUARES,
WHICHEVER IS THE GREATER.
ALL LAPS OF BARS ARE TO BE TIED TIGHTLY WITH SIX LAPS OF 1.5 mm ANNEALED
IRON WIRE AT INTERVALS OF TEN DIAMETERS OF THE BARS.

BENDING:
® > 12mm MECHANICAL.
® < 12mm MANUAL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

FORMWORK:
FAIR FACE CONCRETE FORMWORK SHALL BE EMPLOYED FOR ALL EXPOSED CONCRETE
FACES OR AS DIRECTED BY THE ENGINEER.
EMBEDDED WIRE TIES FOR HOLDING FORMS WILL NOT BE PERMITTED IN CONCRETE
WALLS WHICH ARE TO COME INTO CONTACT WITH LIQUIDS.
WIRE TIES MAY BE USED FOR CONCRETE WALLS TO BE PLASTERED AND SHALL BE CUT
BACK AT LEAST 15 mm FROM THE FACE OF THE CONCRETE.
HOLES LEFT IN THE CONCRETE SURFACES AFTER CUTTING BACK OF WIRE TIES AND
REMOVAL OF FASTENERS OR HOLDING RODS OR SLEEVES, AND THE INSIDES OF SLEEVES
WHERE SLEEVES ARE USED, SHALL BE COMPLETELY FILLED WITH AN APPROVED
NON—SHRINKING MORTAR.

COVER WATERPROOFING CONSISTING OF A WATERPROOFING MEMBRANE
AND ITS PROTECTION

WATERPROOFING — SBS/OR/APP tstq) > 4mm
WITH MINERAL PROTECTION.
— SEMI-ADHERENCE OR TOTAL ADHERENCE APPLICATION.
PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
REMARKS
* ALL THE DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

* DO NOT SCALE FROM THE DRAWINGS; DIMENSIONS SHALL BE INDICATED OR
COMPUTED FROM THE DRAWINGS.
*  FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.

* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED
FOR RESERVOIR FORMWORKS TIE—RODS.
*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK

GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* PROVIDE PERFORATED DRAIN PIPES, 84" IN THE GRAVEL PROTECTION LAYER.

BOTTOM STEEL REINFORCEMENT
TOP STEEL REINFORCEMENT

/7 WATERPROOFING MEMBRANE
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NOTES:

REINFORCED CONCRETE:
REINFORCED CONCRETE SHALL BE MADE OF ORDINARY PORTLAND CEMENT

AND SHALL BE OF GRADE C30.

THE MINIMUM CEMENT CONTENT IN CONCRETE FOR WALLS, FLOOR SLABS AND
RESERVOIR DOME SHALL BE 350 KG PER 1 M3

LEAN CONCRETE/CYCLOPEAN CONCRETE:
LEAN AND CYCLOPEAN CONCRETES SHALL BE MADE OF ORDINARY PORTLAND CEMENT,

AND SHALL BE OF GRADE C20.

THE MINIMUM CEMENT CONTENT SHALL BE 250 KG PER 1 M3

REINFORCEMENT:

DEFORMED HIGH STRENGTH STEEL BARS:

MILD STEEL BARS

CONCRETE STRENGTH:

SEVERE CONTROL.

SYMBOL T YIELD STRESS: Fy= 400 N/mm2.
SYMBOL ¢ YIELD STRESS: Fy= 215 N/mm2.

CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:

— ON A CUBE SAMPLES (DIMENSIONS= 150 x 150 x 150 mm):

37.5 N/mm2

— ON A CYLINDER SAMPLES (DIAMETER= 160mm, HEIGHT= 320mm): 30 N/mm2
CONCRETE TENSILE STRENGTH AT 28 DAYS :

MAXIMUM FREE DROP HEIGHT:

CONSTRUCTION JOINTS:
CONSTRUCTION JOINTS SHALL BE FORMED ONLY IN THE POSITIONS SHOWN ON THE
DRAWINGS OR AS INDICATED BY THE ENGINEER AND CONCRETING SHALL BE CARRIED
OUT CONTINOUSLY BETWEEN AND UP TO JOINTS.
WATER—-STOP JOINTS SHALL BE INCOPORATED IN CONSTRUCTION JOINTS FOR RETAINING
AQUEOUS LIQUIDS IN PROPERLY CONSTRUCTED JOINTS.

ADMIXTURES:
SETTING RETARDERS ( CONSTRUCTION JOINTS ).
WATERPROOFING ADMIXTURE; TO ACHEIVE WATERTIGHT CONCRETE STRUCTURES.
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
ALL ADMIXTURES SHALL BE APPROVED BY THE ENGINEER.

CONCRETE COVER:
40 mm COVER OVER REINFORCEMENT, INCLUDING STIRRUPS AND DISTRIBUTION BARS
FOR RESERVOIR FLOOR SLABS AND WALLS, AND 30 mm ELSEWHERE.

BARS OVERLAPPING:
MINIMUM LENGTH OF OVERLAP WILL BE 50 TIMES THE DIAMETER OF THE BARS.

LAPS OF ADJACENT PARALLEL REINFORCEMENT BARS SHALL BE STAGGERED.

FABRIC REIFORCEMENT SHALL BE LAPPED AT LEAST 40 DIAMETERS OR TWO SQUARES,

WHICHEVER IS THE GREATER.

2.4 N/mm2
1500 mm

ALL LAPS OF BARS ARE TO BE TIED TIGHTLY WITH SIX LAPS OF 1.5 mm ANNEALED
IRON WIRE AT INTERVALS OF TEN DIAMETERS OF THE BARS.

BENDING:

® > 12mm MECHANICAL.
® < 12mm MANUAL ( POSSIBLY ).

STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

FORMWORK:
FAIR FACE CONCRETE FORMWORK SHALL BE EMPLOYED FOR ALL EXPOSED CONCRETE
FACES OR AS DIRECTED BY THE ENGINEER.
EMBEDDED WIRE TIES FOR HOLDING FORMS WILL NOT BE PERMITTED IN CONCRETE
WALLS WHICH ARE TO COME INTO CONTACT WITH LIQUIDS.
WIRE TIES MAY BE USED FOR CONCRETE WALLS TO BE PLASTERED AND SHALL BE CUT
BACK AT LEAST 15 mm FROM THE FACE OF THE CONCRETE.
HOLES LEFT IN THE CONCRETE SURFACES AFTER CUTTING BACK OF WIRE TIES AND
REMOVAL OF FASTENERS OR HOLDING RODS OR SLEEVES, AND THE INSIDES OF SLEEVES
WHERE SLEEVES ARE USED, SHALL BE COMPLETELY FILLED WITH AN APPROVED

NON—SHRINKING MORTAR.

COVER WATERPROOFING CONSISTING OF A WATERPROOFING MEMBRANE

AND ITS PROTECTION

WATERPROOFING — SBS/OR/APP tstq) > 4mm
WITH MINERAL PROTECTION.
— SEMI-ADHERENCE OR TOTAL ADHERENCE APPLICATION.

PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.

ALL THE DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

* DO NOT SCALE FROM THE DRAWINGS; DIMENSIONS SHALL BE INDICATED OR

COMPUTED FROM THE DRAWINGS.

*  FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.
* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED

FOR RESERVOIR FORMWORKS TIE—RODS.
*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK

GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* PROVIDE PERFORATED DRAIN PIPES, 84" IN THE GRAVEL PROTECTION LAYER.
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HOLLOW CONCRETE BLOCK WALL 200MM THICK

\ NATURAL GROUND

DIMENSIONS DETAILS

IMENSIONS FORMWORK SCHEDULE
A B C D E F G H
TYPE N
° (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
TYPE | (1000) 200 | 200 | 200 | 400 | 800 200 |[1000 | 1200
A B C D E F G H
TYPE I (1500) 200 200 200 | 700 1100 | 200 | 1500 | 1700
TYPE 1l (2000) 300 | 200 | 200 | 1000 | 1500 | 200 | 2000 | 2200

TYPE IV (2500)

300 | 250 | 200 | 1300 | 1850 | 250 | 2500 |2750

TYPE V (3000)

400 | 300 | 200 | 1500 | 2200 | 300 |3000 | 3300

TYPE VI (3500)

400 | 350 | 200 | 1800 | 2550 | 350 |3500 |3850

REINFORCEMENT DETAILS

g
G 5 8 10
(rmyOir n 1 2 3 4 6 7 9
TYPE | (1000) |T12 @200 |T12 @20 T12 @200 |T12 @200 |T12 @200 |T12 @200 T12 @200 |T12 @200
L=1000 L=1000 L=6000 L=6000 L=1500 L=1500 L=6000 L=6000
TYPE Il (1500) |T12 @200 |T12 @200 |T12 200 |T12 @200 |T12 @200 |T12 @200 T12 @200 |T12 @200
L=1250 L=1250 L=6000 L=6000 L=2000 L=2000 L=6000 L=6000
TYPE Il (2000) | T12 @200 |T12 @200 |T12 @200 |Ti2 @200 |T12 @200 |T12 @200 T12 @200 | T12 @200
L=1750 L=1750 L=6000 L=6000 L=2500 L=2500 L=6000 L=6000
TYPE v (2500) | 712 ©200 | T14 ©200 |T12 @200 |T12 ©200 |T14 @200 |T12 @200 |Ti4 @200 |T12 @200 |[T12 @200 |T12 @200
L=2250 L=2250 L=6000 L=6000 L=2000 L=2000 L=2500 L=2500 L=6000 L=6000
TYPE v (3000) | T12 @165 |T14 @165 |T12 @200 |T12 @200 |T14 @165 |T12 @165 |T14 @165 |T12 @165 |T12 @200 |T12 ©200
L=2500 L=2500 L=6000 L=6000 L=2000 L=2000 L=3000 L=3000 L=6000 L=6000
TYPE VI (3500) | T14 @165 |T16 @165 |T12 @200 |T12 @200 |T16 @165 |T14 @165 |T16 @165 [T12 @165 |T12 @200 |T12 @200
L=3000 L=3000 L=6000 L=6000 L=2500 L=2500 L=3500 L=3500 L=6000 L=6000
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RETAINING WALL DETAILS
VARIABLE HEIGHT

RETAINING WALL DETAILS

VARIABLE HEIGHT

NOTES FOR_RESERVOIRS:

REINFORCED CONCRETE:
CONCRETE GRADE C30 FOR ALL STRUCTURES.

MIX ELEMENTS:
ORDINARY PORTLAND CEMENT(400 Kg/m3 FOR LATERAL WALLS, FLOOR SLAB, AND THE COVER
SLAB; 350 kg/m3 ELSEWHERE) SHOULD COMPLY WITH BS12.
AGGREGATES (SAND AND GRAVELS) FROM NATURAL QUARRIES, SHOULD COMPLY WITH BS882.
WATER SHOULD COMPLY WITH THE REQUIREMENTS OF BS5328.

LEAN CONCRETE / CYCLOPEAN CONCRETE:
MIX MADE WITH ORDINARY PORTLAND CEMENT, CONCRETE GRADE C20
DOSING 250 kg/m3.

REINFORCEMENT:
DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T
MILD STEEL BARS SYMBOL ¢

YIELD STRESS: Fy=420 MPa.
YIELD STRESS: Fy=250 MPa.

STRESSES:
SEVERE CONTROL
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS:
— ON A CUBE, a=150mm : 30 N/mm2
— ON A CYLINDER, #=150mm, h=30mm : 25 N/mm2
CONCRETE TENSILE STRENGTH AT 28 DAYS : 2.1 N/mm2.

CONSTRUCTION JOINTS:
PROHIBITED IN RESERVOIR WALLS.
REDUCED TO THE STRICT MINIMUM ELSEWHERE PROVIDED THAT NECESSARY PRECAUTIONS
ARE TAKEN, SUCH AS: SETTING RETARDERS, BONDING MATERIALS, WATER—STOP JOINTS.
MAXIMUM POURING HEIGHT: 1.50 m.

ADMIXTURES:
SETTING RETARDERS ( CONSTRUCTION JOINTS ).
WATERPROOFING ADMIXTURE ( TO IMPROVE WATER PROOFNESS OF WALLS,
FLOOR SLAB AND COVER SLAB ).
THE USE OF CHLORINE BASED ADMIXTURES IS NOT ALLOWED.
EVERY ADMIXTURE SHALL BE APPROVED BY THE ADMNINISTRATION.

CONCRETE COVER:
CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 4 cm FOR THE RESERVOIR FLOOR SLAB AND WALLS, 3 cm ELSEWHERE.

OVERLAPPING:
LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.
WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 2= NOMINAL DIAMETER OF BAR ).
LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR
TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS ¢8 SHALL BE USED ON EACH LAP.

BENDING:
¢ > 12mm MECHANICAL.
¢ < 12mm MANUEL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

DRAWINGS CONSIDERATION:
o e e== TOP BARS
BOTTOM BARS

FORMWORK:
ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE ( METALLIC OR PLYWOOD FORMWORK ).

WATERPROOFING:
SURFACE WATERPROOFING TREATMENT OF RESERVOIR WALLS, COVER AND FLOOR SLAB.
COVER WATERPROOFING CONSISTING OF A VAPOUR BARRIER, A THERMAL INSULATION,
A WATERPROOFING MEMBRANE AND ITS PROTECTION.

WATERPROOFING DETAILS:

(1) V.B. — SBS/OR/APP t>2.5mm
— ADHERENCE OR SEMI-ADHERENCE APPLICATION
(2) INSULATION — t=variable min. t=50mm

— EXPANSED POLYSTYRENE )=0.037kcal/h.m2.°C
- WITH tT=t_1 =12

— SEMI-ADHERENCE OR TOTAL ADHERENCE
APPLICATION ON VAPOUR BARRIER.
(3) WATERPROOFING ~ — SBS/OR/APP tictq) >4mm
WITH MINERAL PROTECTION.
— SEMI—ADHERENCE OR TQTAL ADHERENCE APPLICATION.
(4) PROTECTION — IN FACTORY MINERAL AUTOPROTECTION.
(5) h'> 150mm (NILL SLOPE)

REMARKS:

* FLOOR SLAB INVERT LEVEL +0.00: SEE LAYOUT DARWINGS.

* DOUBLE THREADED WATERPROOF CONNECTION SLEEVES SHALL BE USED
FOR RESERVOIR FORMWORKS TIE—-RODS.

* HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.

* ALL THE DIMENSIONS ARE IN mm.

* SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

* PROVIDE PERFORATED DRAIN PIPES, #4” IN THE GRAVEL PROTECTION LAYER.
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LEAN CONCRETE

REINFORCEMENT OF TYPICAL COLUMN AND FOOTING

SCALE 1:20

REINFORCED CONCRETE C25

PLATE 80mmx2mm; MECHANICAL ANCHORAGE

200

REINFORCED CONCRETE COLUMN

-

EACH 200mm, WELDED TO THE EXTERNAL PLATE
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