GENERAL

1. ALL STRUCTURAL DRAWINGS SHALL BE READ IN CONJUNCTION WITH DRAWINGS OF GTHER TRADES WHICH FORM PART GF THE
CONTRACT. ALL DISCREPANCIES SHALL BE REFERRED TO THE ENGINEER FOR DECISION BEFORE PROCEEDING WITH THE WGRK

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED GTHERWISE. ALL LEVE

3. ALL DIMENSIONS RELEVANT TO SETTING QUT SHALL BE VERIFIED BY THE CONTRACTOR BEFORE CONSTRUCTIGN AND FABRICATION IS

COMMENCED. THE STRUCTURAL DRAWINGS SHALL NOT BE SCALED

LS ARE EXPRESSED IN METRES

L. THE CONTRACTGR SHALL VERIFY THE LOCATIGNS AND DIMENSIONS OF ALL SLEEVES, PIPES DUCTS OPENINGS AND EMBEDDBED OR
ATTACHED ITEMS, SHOWN ON THE CIVIL, ARCHITECTURAL, MECHANICAL, AND ELECTRICAL DRAWINGS

5. ALL WORKMANSHIP AND MATERIALS SHALL CONFORM TO SPECIFICATIONS

6. ALL THE STRUCTURES SHALL BE DESIGNED IN ACCORBANCE WITH THE FOLLBWING STANBARDS

3. ASHGHAL DESIGN CRITERIA FOR DRAINAGE STRUCTURES: PWA IAN 0438

b. EURQ COBES: BS EN 1990, 1991, 1992, 1993, 1994, 1997 & 1998 AND UK NATIGNAL ANNEXES

c. QCS 2014 AND QATAR SEWERAGE AND DRAINAGE DESIGN MANUAL
7. BESIGN REQUIREMENTS OF CIRCULAR MANHGOLES

3. FOR MANHOLES GF UNIFGRM BIAMETER ONLY, UP TO 6 M BEPTH ANB NOT SUBJECT TG THRUST FGRCE, WALLS AND BASE
SLABS SHALL BE DESIGNED AS PLAIN CONCRETE MEMBERS (UNREINFORCED). DESIGN SHALL BE CARRIED OUT FOLLOWING
SECTION 12 GF BS EN 1992-1-1:2004+A1:2014.TOP SLABS SHALL BE DESIGNED AS REINFGRCEDB CONCRETE MEMBERS

b. FOR ALL OTHER CASES, MANHOLES SHALL BE BESIGNED AS REINFORCE

8. ALL JOINTS IN WATER RETAINING/EXCLUBING STRUCTURES SHALL INCLUDE A WATERBAR, WHETHER INDICATED ON THE DRAWINGS

OR NGT, IN ACCORBANCE WITH QCS 2014
9. ALL EXPOSED CONCRETE EDGES SHALL HAVE A 25mm CHAMFER
10. THE USE OF CONSTRUCTION JOINTS NOT SHOWN ON THE DRAWINGS SHALL BE

CONCRETE AND REINFORCEMENT

D CONCRETE MEMBERS

APPRGVED BY THE ENGINEER

1 REINFGRCEMENT SHALL BE TYPE 2 DEFGRMED WITH A MINIMUM YIELD STRENGTH OF 500 N/mm?, CONFOGRMING TO BS4449 AND

BS8666

2. ALL REINFORCEMENT SHALL BE UNCOATED AND SHALL BE STGRED AT SITE
LOOSE MILL SCALE BEFORE COGNCRETING

3. SITE WELDING OF REINFORCEMENT WILL NGT BE PERMITTED

COVER TO REINFORCEMENT

UNDERCOVER, AND BE FREE OF RUST, GREASE AND

CLEAR CONCRETE COVER TGO REINFORCEMENT IN ALL FACES SHALL BE IN ACCORBANCE WITH GCS 2014 AS FOLLOWS:-

FOUNDATIONS SIDES AND TOP = 75 mm BOTTGM = 75 mm

BURIEB STRUCTURES SOIL FACE = 75 mm

BURIED STRUCTURES LIQUID RETAINING FACE = 75 mm

BURIEB STRUCTURES NON SOIL/LIQUID RETAINING FACE = 50 mm
UNDERSIBE RGOF SLAB TO LIQUID RETAINING STRUCTURES = 75 mm
ABGVE GROUND STRUCTURES =50 mm

REINFORCEMENT LAP LENGTHS

ANCHGRAGE AND LAP LENGTHS SHALL BE CALCULATED IN ACCORDANCE WITH SECTIGN 8 GF BS EN 1992-1-1:2004+A1:2014

CONCRETE GRADES  (MIN. CYLINDER/CUBE COMPRESSIVE STRENGTH)
LIGUID RETAINING, BURIEB STRUCTURES AND BASE SLABS

REINFORCED CONCRETE - IN-SITU (32/40

REINFORCED CONCRETE - PRECAST C40/50

OTHER STRUCTURES

UNREINFGRCED STRUCTURAL (32740
UNREINFGRCED MASS (BENCHING) (32740
BLINDING FOGR MANHOLES €20/25
MEMBRANE PROTECTIGN €20/25
GENERAL FILL BELGW STRUCTURES (16720
PROTECTION TO PIPELINES C16/20

CONCRETE GRADE SHALL SATISFY THE DURABILITY REQUIREMENTS
AS SPECIFIED IN GEOTECHNICAL INTERPRETATIVE REPGRT

REINFORCEMENT LEGEND

REINFGRCEMENT IS REPRESENTED BY THE
FOLLOWING SYMBGLS:

T DBEFORMED HIGH YEILD BARS - GRABE 500

THE NUMBER FOLLGWING THE BAR SYMBOLS IS THE
NOMNAL BAR DIAMETER IN MILLIMETERS

€g
10 T12 200

BAR SPACING

BAR DIAMETER

HIGH YEILD DEFORMED BAR
NUMBER GF BARS

x BAR LOCATIGNS

T TGP FF FAR FACE
B BGTTOM EF  EACH FACE
NF NEAR FACE EwW EACH WAY

ABR ALTERNATIVE BARS REVERSED
(ONLY SHOW WHERE REQUIRED)

STRUCTURAL DESIGN CRITERIA

1

LOADBS (ACTIONS) AND COMBINATION GF ACTIGNS SHALL BE IN ACCORDANCE WITH ASHGHAL BESIGN CRITERIA
FOR BRAINAGE STRUCTURES: PWA IAN 048

PROVISION FOR THRUST RESTRAINT TQ BE PROVIDED FOR STABILITY AND IN STRUCTURAL DESIGN TG
ACCOMMOBATE MAXIMUM DESIGN PRESSURE (MBP) AND SYSTEM TEST PRESSURE (STP) AS DEFINED IN GATAR
SEWERAGE AND DRAINAGE BESIGN MANUAL, VOLUME &4: TSE SYSTEM DESIGN (JUNE 2005), CLAUSE 2.7.3
APPROVAL FOR THE PRESSURE VALUES FROM PWA-DD DRAINAGE TEAM SHALL BE OBTAINED PRIGR TO THE
INITIATION OF THE STRUCTURAL DESIGN. FOR FURTHER REQUIREMENTS ON STRUCTURAL DESIGN AND STABILITY,
REFER TO ASHGHAL DESIGN CRITERIA FOR DRAINAGE STRUCTURES: PWA AN 048

GEOTECHNICAL DATA

1

STRUCTURAL DESIGN OF MANHGOLES AND CHAMBER TO BE CARRIED OUT BASED ON LEVEL AND GROUND CONDITION
SPECIFIC TG EACH LOCATION, WITH GROUNDWATER ASSUMED T0O BE AT FGL, UNLESS MAXIMUM GROUNDWATER
LEVEL HAS BEEN RELIABLY ESTABLISHED BY SITE INVESTIGATION

STABILITY AGAINST FLGTATION TO BE PROVIDED ASSUMING GRGUNDWATER AT FGL. FGR LAGGONS AND LARGE
TANKS, THE BESIGN GROUNBWATER MAYBE ASSUMEB AT A LEVEL RELIABLY ESTABLISHED AND SUPPORTED BY AN
APPRGVED GEOTECHNICAL INTERPRETATIVE REPORT

PASSIVE RESTRAINT AGAINST SLIDING TG BE PROVIDED BY DIRECT CONTACT OF THE STRUCTURE WITH
UNDBISTURBED NATURAL GRGUND ONLY, IN ACCORDANCE WITH THE QCS (THRUST BLGCKS)

BESIGN FOR LATERAL EARTH PRESSURE TO INCLUDE A LIVE LOAD SURCHARGE OF 20 kN/m? FGR STRUCTURES
SUBJECT TG HIGHWAY LOADING AND 10 kN/m? OTHERWISE

BESIGN OF GEOCELLULAR TANK SHALL BE IN ACCORDANCE WITH CIRIA C737 (STRUCTURAL ANDB GEOTECHNICAL
BESIGN GF MODULAR GEOCELLULAR DRAINAGE SYSTEMS) AND PRGJECT PARTICULAR SPECIFICATION

BESIGN GF VERTICAL EMBEDBED RETAINING WALLS (EX. PILE-WALL AND DIAPHRAGM WALL) SHALL BE IN
ACCORDANCE WITH CIRIA C760 (GUIDANCE ON EMBEDBDED RETAINING WALL DESIGN), EUROCOBES AND PROJECT
SPECIFICATION

BESIGN GF MICRGTUNNELING SHALL FOLLGW THE REQUIREMENTS OF GCS 2014, SECTION 08, PART 09

BLINDING CONCRETE

1

A LAYER OF BLINDING CONCRETE, 75mm THICK MINIMUM GR AS SHOWN ON DRAWINGS, SHALL BE PLACED ON THE
UNBERSIDE OF ALL STRUCTURES AND GRGUND SLABS

2. BLINDING SHALL BE PREPARED TG A U2 FINISH AND COGVERED WITH AN IMPERVIOUS MEMBRANE THAT WILL LAP

EFFECTIVELY WITH THE TANKING ON THE SUPPORTED STRUCTURE

3. A 50mm THICK SAND/CEMENT PRGTECTIVE SCREED SHALL BE PLACED OVER WATERPRGOFING MEMBRANE

FOUNDATION CONSTRUCTION

1

FOUNDATIGN DESIGNS ARE BASED ON AN ALLGWABLE NET SOIL BEARING PRESSURE OF 150kN/m? (UNLESS NGTED
GTHERWISE) AT MINIMUM BEPTH GF 1.5m BELOW NATURAL SURFACE LEVEL. IT IS THE CONTRACTGR'S
RESPGONSIBILITY TO ASCERTAIN THAT THE FOUNBATIGN LAYER HAS A BEARING CAPACITY AT LEAST EQUAL TO
THE ABGVE AND TO CONSULT WITH THE ENGINEER IF GCTHERWISE

PERCENT COMPACTION SHALL BE DEFINEB AS THE RATIO OF THE FIELD BRY BENSITY AS BETERMINED BY "ASTM"
TQO THE MAXIMUM BRY BENSITY DETERMINED BY ASTM

ALL BACKFILL SHALL BE COMPACTED TO 95% PROCTGR DENSITY UNLESS OTHERWISE STATED ON THE DRAWINGS

THE CONTRACTGR SHALL NOT BACKFILL AGAINST WALL TG BE LATERALLY SUPPORTED BY A FLOGR SLAB
UNLESS SUPPORT IS PROVIDED OR SLABS HAVE BEEN PLACEB. BACKFILL AGAINST CANTILEVER WALLS SHALL
NOT BE PLACED UNTIL THE CONCRETE HAS GAINED ITS 28 BAYS STRENGTH

IF THE SOIL AT THE BOTTGOM OF EXCAVATIONS ARE UNSUITABLE TO SUPPORT THE STRUCTURE, IT SHALL BE
REMOVED TO AN ADEQUATE STRATUM AS DIRECTED BY THE ENGINEER AND REPLACED WITH MATERIAL IN
ACCORDANCE WITH QCS

PROTECTIVE COATINGS AND LINERS

1

ALL CONCRETE SURFACES SHALL RECEIVE A PROTECTIVE TANKING/COATING SYSTEM IN ACCORDANCE WITH THE
acs

ALL EXTERNAL CONCRETE SURFACES IN CONTACT WITH THE GRGUND WILL BE COVERED WITH AN IMPERVIOUS
TANKING MEMBRANE SYSTEM

ALL CONCRETE STRUCTURES FOR SEWAGE APPLICATIONS WILL BE FULLY PROTECTED INTERNALLY WITH A GRP
LINER

ALL CONCRETE STRUCTURES FGR SURFACE WATER APPLICATIONS SHALL BE CCATED INTERNALLY WITH A
SOLVENT FREE EPGXY SYSTEM AND GRP LINER TO 300 ABGVE THE CROWN OF THE OUTLET PIPE

ALL CONCRETE STRUCTURES FGR IRRIGATION APPLICATIGN SHALL BE CGATED INTERNALLY WITH A SCLVENT
FREE EPGXY SYSTEM

ALL OTHER EXPOSED CONCRETE WILL BE COATED WITH TWO COATS GF SOLVENT FREE EPOXY PAINT AND UV
RESISTANT TOP COAT UNLESS STATED OTHERWISE ON THE DRAWINGS

NOTES:

1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH ASHGHAL
BESIGN CRITERIA FOR BRAINAGE STRUCTURES: PWA IAN 048
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