| | ! VARIES SEE TABLE J ENERAL RFACE WATER DRAINAGE NOTES: 1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL ENGINEERS &
I h ar; 1013 ) . 600 MIN TABLE J G SU C G OTES: ARCHITECT'S DRAWINGS.FIGURED DIMENSIONS ONLY (NOT SCALING) TO
< 2240 | 1) 225mm THICK MIN ST4 MIX CONCRETE BASE WITH A393 MESH REINFORCEMENT T&. BE USED. WHERE A CONFLICT OF INFORMATION EXISTS OR IF IN ANY
! v 215 1425 600 215 : DOUBT - "ASK..
@\ @ \% KK 2)  PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE PRACTICABLE, BE LAID
— XL - 2 THROUGH THE MANHOLE & THE CROWN CUT OUT TO HALF DIAMETER, PROVIDED FLEXIBLE
1340 ) 717 S : & JOINTS ARE SITUATED ON EACH SIDE NO FURTHER THAN 600mm FROM THE INNER FACE OF 2. CONSULTANTS TO BE INFORMED IMMEDIATELY OF ANY DISCREPANCIES
o | 0 b , X S MANHOLE WALL. BEFORE WORK PROCEEDS.
215 97O 215 S|, | > 7,17,22 — 22 5
RAL 1340 SN A T D = NOTE: WHERE PIPE DIAMETER CHANGES AT A MANHOLE PIPE CROWNS TO LINE UP WASTE DRAINAGEDETAILS TO BE IN ACCORDANCE WITH IRISH WATER
: ‘; [mmmmm e e S 1— REQUIREMENTS UNLESS NOTED OTHERWISE.
@/”'; § o 370, 600 ! 70 ¢ ! & (F1) ™ HANDHOLD (75 A |— T sZ Bl Gom MAXIMUM CHAMBER 3)  MANHOLE CONSTRUCTION REFER TO IRISH WATER DETAILS FOR ADDITIONAL INFORMATION.
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Py T \T IR Y | @ f m ! f B 3| D1 | ‘, 1l < PIPE INTERNAL MANHOLES ARE TO BE CONSTRUCTED TO THE REQUIREMENTS OF IS EN 752 AND IS EN 476. 4 CONNECTION OF BRANCHES TO THE MAIN LINE ARE TO BE BY
LA ] NN . 1 T - - - =vr ~NVIl— - o
2 N VA o - W Z W ! N l l I_ @ } } o DIAMETER DIAMETER a. FOR SURFACE WATER MANHOLES USE HIGH-DENSITY BLOCKS COMPLYING WITH THE PARTICULAR MEANS OF 45° BRANCH CONNECTIONS. SADDLE CONNECTIONS
> i X 5 ey _1 N ol o % 0| 10 l RGAPEAL, ! 1| __FLOW ! @ ! 3 A B REQUIREMENTS OF IS EN 771-3 OR INSITU ST4 MIX CONCRETE. ARE ONLY PERMITTED FOR CONNECTING GULLY TAILS TO
FLOW R i 7 M 07, 7. 718 e Q° o 9 ! NS i ! | DIRECTION i ! 10 BRANCHES/MAINLINES.
DIRECTION—| % ‘ ! @o o ol 5 “ b N N - ! o o | 8yt | | 225 1200 b. BLOCK WORK SHALL BE BEDDED & JOINTED USING DESIGNATION (i) MORTAR TO CLAUSE 2404
it ° 3 I S| Th AL . . 2 ! ! | | OF THE NRA SPECIFICATION FOR ROAD WORKS. BEDS & VERTICAL JOINTS SHALL BE 5 INTERNAL GROUND FLOOR FOUL CONNECTIONS TO DRAIN
5 A1] NS A1] 300 1200 :
é s o2 % el L %,t,,f, @ i ! i o 5 s 1200 COMPLETELY FILLED WITH MORTAR AS THE BLOCKS ARE LAID. SEPARATELY FROM THE UPPER STOREYS.
‘ p o O TATAY . | NN NN c. JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS.
) 7 r NS \/“'\?’,‘}/ -——(9) N ] ! ! SEE COMMON O R 0 525 1200 6.  ALL BURIED PIPES UNDER GROUND FLOOR SLABS TO BE
g : N rre vae v R D I DETAILS J SECTION N 600 1200 4)  RELIEVING ARCH FORMED BY 215 x 103 x 65 SOLID ENGINEERING BRICK CLASS ’A’ OR 'B'. ENCASED IN CONCRETE.
7 6 | N = 1350 RELIEVING ARCHES USED IN BRICK OR BLOCK WORK MANHOLES EXTEND OVER FULL
— ANGA -1 - SCALE:— 1:50 THICKNESS OF WALL.
S ‘ 0 0 N w 7. CONTRACTOR TO NOTE REQUIREMENTS FOR PEDESTRIAN
b b @ EI 750 1500 A DOUBLE ARCH IS TO BE FORMED FOR PIPE DIAMETERS CREATER THAN 600mm. FRIENDLY GULLY GRATINGS ON THE GRANITE SHARED SURFACE
N 900 1500 5)  BENCHING & PIPE CHANNEL PIPE SURROUND TO BE ST4 MIX CONCRETE CARRIAGEWAY. AND BUFF MACADAM ROADS. THESE SHALL BE A
i' ROOF PLAN MAN H L E I YP E MESH TYPE D400 GRADE DUCTILE IRON GRATING.
300 1050 2100 6)  BENCHING TO BE FINISHED IN 2:1 SAND:CEMENT MORTAR WITH A SMOOTH TROWEL FINISH, AT 1 ROAD GULLIES IN BLACK MACADAM AREAS REQUIRE STANDARD
SCALE 1:50 SCALE 1:50 ————— 1200 2100 IN 30 SLOPE TOWARDS CHANNEL. D400 ROAD GULLY GRATINGS. ALL ROAD GULLY GRATINGS TO BE
ROOF PLAN 9% (10 g% @ (10) (8.22) | Tm < DEPTH TO CROWN < 3m 7)  STANDARD RUNGS AT 300 C/C VERTICALLY & GALVANISED TO ISO 1461:2009. NOTE: STEP MIN. D400 RATING.
e} e} IRONS ARE NOT ACCEPTABLE.
SCALE 1:50 SCALE 1:50 = = 8.  REFER TO DRAWING C-1204 FOR PERMEABLE PAVING DRAINAGE
Yl N SENSINIEN . 8)  CLEAR OPENING IN ROOF SLAB. FOR MANHOLES < 1.5m Dp. FORM 1200x750mm CLEAR AND SuDS DETAILS.
AN SNNNNNG 3 AN R 8x/(10,11 600 MIN. OPENING; FOR MANHOLES > 1.5m Dp. < 3.0m Dp. FORM 600x600 CLEAR OPENING
% /\/}q oo \ 4 7 R |_ro)<§,: ) L ‘L TABLE K ; .5m Dp. .0m Dp. X .
= Q 0 N 9)  PRECAST / IN-SITU R.C. ROOF SLAB SHALL BE 200mm THICK ST4 MIX CONCRETE, WITH
g L 550 TV N V < ALK 40mm COVER TO STEEL, DESIGNED TO BS 8110 TO TAKE FULL TRAFFIC LOADING. FOR
N = 2190 N 5 MANHOLES > 3m Dp. PROVIDE AN INTERMEDIATE ROOF SLAB WITH A 900# OR 910x910mm
IF DEPTH TO INVERT IS I 145 TP . N SQUARE OPENING.
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iy (- 7,17 e F1 ECTION og| . 1 900 @ - (52 10) 1 TO 2 COURSES OF CLASS A SOLID ENGINEERING BRICK TO IS 91 SET IN DESIGNATION (i)
ADDITIONAL RUNG FOR > 3| ¢ i
: /0 = £ AN MORTAR TO CLAUSE 2404 OF THE NRA SPECIFICATION FOR ROAD WORKS.
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@—.Q I o% Ste T -|- /scae- 1:50 ! 5123 <
: NP 5 s "/ o | ' 11) MANHOLE COVER & FRAME SHALL BE MANUFACTURED TO IS EN 124 AND CERTIFIED TO THE
SAFETY CHAN & : Q - LOAD CASES SPECIFIED ON THE DRAWINGS AND AS DEFINED IN IS EN 1433:2002. FRAMES
SHOWN FOR % “ 12 0z \; MANHOLE CHAMBER SHALL BE DESIGNED TO PREVENT COVERS FALLING INTO MANHOLE. FRAMES SHALL BE BEDDED
INFORMATION ONLY : : : : ﬁ > 18 TABLE F <= i : PIPE o INTERNAL @ ON APPROVED MORTAR TO MANUFACTURERS INSTRUCTIONS. COVERS TO BE D400 UNO.
K K Y n . )
it | Do el ON /@ it = 1 == T Iy K SHAFT SECTION A B 12) 600mm LENGTH OF ROCKER PIPE & PIPE JOINT EXTERNAL TO MANHOLE TO BE NO FURTHER
- ONLY ¢ i | - | i FLOW , L © 225 1200 THAN 600mm FROM THE INNER FACE OF MANHOLE WALL.
— ) \ i | . o i DIRECTION o ( )
— 5 | | FLOW_DIRECTION __ o | g %8 15,16,17,22 300 1200 13) TOE HOLES OF 230mm MINIMUM DEPTH & GALVANISED STEEL SAFETY RAILINGS TO BE
200 WORIRIN 200 © e — = L < = Q 375 1200 PROVIDED IN BENCHING OF SEWERS GREATER THAN 525mm@ & DEPTH TO INVERT >3m FOR
=~ FLOW DIRECTION ~== o 1 £ e % 8 TAPER SECTION ACCESS TO' INVERT.
—_ = — — 8
1740 ’ 760 MIN. |~ 200 DIRRRRR R 200 ° R (OR REDUCING SLAB) 525 1200 14) A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450mm IN DIAMETER. MILD
200 . VARIES 200 & 13 N INLET & DEPTH (max) = 600 1200 STEEL SAFETY CHAIN SHALL BE 10mm NOMINAL SIZE GRADE M(H) NON—CALIBRATED CHAN,
2735 s TYPE 1, COMPLYING WITH IS EN 818—1.
A1 SECTION A2 SECTION A H S 3 750 1500 15) WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0m LADDERS SHALL BE USED
—1- S = _— ® = INSTEAD OF RUNGS TO IS EN 14396 EXCEPT THAT STRINGERS SHOULD BE NOT LESS THAN 65
\J/SCA'-E- 1:50 \l/SCA'-E- 1:50 225 600 o ‘ SEEVArilEI;:LSE y 900 1500 x 12mm IN SECTION & RUNGS 25mm IN DIAMETER.
7 1050 2100 FIXED LADDERS SHOULD MEET THE DIMENSIONAL REQUIREMENTS OF IS EN 14396. DISTANCE
/D_\ SECTION m_Z\ SECTION 300 600 o 1200 2100 FROM THE TOP RUNG OF THE LADDER TO GROUND LEVEL SHOULD NOT EXCEED 500mm.
375 750 L
W SCALE:— 1:50 W SCALE:— 1:50 450 50 @ 16) LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE WALL AT
= HANDHOLD @ $ INTERVALS OF NOT MORE THAN 2.0m, STRINGERS SHOULD BE BOLTED TO CLEATS TO
525 750 z Yt N FACILITATE  RENEWAL.
M AN H 0 L E I I F E D 600 750 = K 900 ¢ [|S- 17) ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC. SHALL BE HOT DIP GALVANISED
DEPTH TO INVERT < 1m 750 750 < b ! 21,23 T0 1SO 1461:2009 OR EQUIVALENT.
Tm < DEPTH TO INVERT < 3m WHEN THE DROP ’H’ IS GREATER e \ . 18) PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE WALL SO THAT THE
THAN THE MAX VALUE SHOWN USE S CHANNEL EXTENDS THE FULL LENGTH OF THE MANHOLE (EXCEPT FOR PRECAST MANHOLES).
BACKDROP MANHOLE : //
R VARIES N 19)
X SEE TABLE K 04 A. ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE ENGINEER.
h M AN H 0 L E I YP E F [ . B. FORMWORK TO REINFORCED CONCRETE & MASS CONCRETE SHALL COMPLY WITH CLASS 2,
. . n— \ SECTION 6.2.7, BS B110:PART 1:1997
N o~ SEE COMMON
v e nif-

P60 1345 R AM P M AN H O L E DETAILS m SECTION ﬁ ALTERN ATIVE DET AIL C. 1F|1N9|3g TO THE TOP OF SLABS SHALL COMPLY WITH TYPE 'A’, SECTION 6.2.7, B.S.8110:PART

_1- 1. D. PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCK WORK HAVING A CO—ORDINATING SIZE
810 325 215 910 215 \J/SCALE' 1:0 (REDUCING SLAB INSTEAD OF TAPER SECTION) OF 450 x 225 x 100. FOR PIPE DIAMETER >750mm USE MANHOLE WITH INTERNAL
‘ 2460 DIAMETER SIZE=PIPE SIZE +1.0m +300mm

0 7,15 325 1810 | 325 E. MANHOLES DESIGNED TO IS EN 752 & WALL THICKNESS TO IS EN 1996 DESIGN OF MASONRY
o ! STRUCTURES TAKING GRANULAR FILL PRESSURE & H.B. SURCHARGE.

F.  REINFORCEMENT TO SLABS TO ENGINEERS DETAILS UNLESS NOTED OTHERWISE.
Sm < DEPTH TO INVERT < 6m

20) FOR MANHOLES >3m DEPTH TO INVERT USE 30N/20mm INSITU CONCRETE. REINFORCING
MESH A393 TO BE FIXED AT MID POINT OF WALL. ADDITIONAL REINFORCEMENT TO BE
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= — , TABLE L 1.5.420:2004
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\///\ - PN 22) MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE NEAREST CARRIAGEWAY. MANHOLE
S 20 STEPS—ACCESS TO BE POSITIONED TO ALLOW VIEWING OF ONCOMING TRAFFIC.
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4 24 23) FOR BEDDING & SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST COVER SLAB) &
- B BOTTOM RING TO BE BEDDED WITH CEMENT MORTAR. FOR INTERMEDIATE RINGS, JOINTS TO BE
SEALED WITH APPROVED PRE—FORMED JOINTING STRIP.
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\J\ < 24) PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150mm THICK ST4 MIX
CONCRETE.
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MANHOLE CHAMBER 25) CONCRETE SEWER PIPES WITH SPIGOT & SOCKET JOINTS & RUBBER RING FITTINGS TO
SHAFT SECTION PIPE INTERNAL COMPLY WITH IS EN 1916 & IS 6 — CLASS M OR CLASS H.
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DIAMETER DIAMETER 26) VITRIFIED CLAY PIPES & FITTINGS TO COMPLY WITH THE REQUIREMENTS OF IS EN 295-1/2/3
A B — CLASS 160 OR CLASS 200.

LADDER STAYS
2000 Crs. MAX
7

TAPER SECTION 225 - 900 1500 27) UNPLASTICISED POLYVINYLCHLORIDE (uPVC) PIPES & FITTINGS TO BE IN ACCORDANCE WITH
(OR REDUCING SLAB) 1050 — 1200 2100 THE REQUIREMENTS OF IS EN 1401.

28) CONCRETE BED & SURROUND TO BE A MINIMUM 150mm THICK IN-SITU ST4 MIX CONCRETE
\J\ AND HAUNCHED HALF WAY UP THE BARREL OF THE PIPE.
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B N 29) GRANULAR BEDDING, SURROUND & COVER FOR RIGID PIPES TO BE TO CLAUSE
K 900 ¢ [P 503 OF NRA SPECIFICATION FOR ROAD WORKS AND HANUNCHED HALF WAY UP THE
51 23 BARREL OF THE PIPE.

VARIES
SEE TABLE L

NN,

30) GRANULAR BEDDING, SURROUND & COVER FOR FLEXIBLE PIPES TO BE TO CLAUSE

‘ = 503 OF NRA SPECIFICATION FOR ROAD WORKS. GRANULAR SIDE FILL AND COVER TO
A BE PLACED UNIFORMLY ON BOTH SIDES OF THE PIPE IN LAYERS NOT EXCEEDING 100mm,

17) HINGED GRATING - / WITH EACH LAYER BEING COMPACTED BY HAND TAMPING UNTIL THE PIPE HAS A MINIMUM

VARIES /< 150mm COMPACTED COVER.
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1h Z 20,22 Pl SEE TABLE K 24 31) GRANULAR BACKFILL MATERIAL SHALL BE IN COMPLIANCE WITH CLAUSE 808 (GRANULAR
. | 100mm HIGH ; . MATERIAL TYPE B) OF THE NRA SPECIFICATION FOR ROAD WORKS. GRANULAR BACKFILL
4 TOEBOARD 20 2 (Bl 7% ) SHOULD BE PLACED UNIFORMLY ON EITHER SIDE OF THE PIPE IN LAYERS NOT EXCEEDING
~ M 300’ COMPACTED COVER, CARE SHOULD. B TAKEN THAT THE. PROGESS, OF COMPACTON
5 O mm :
20 ‘ ADDITIONAL A ALTERN ATIVE DET AIL DOES NOT DISPLACE THE PIPE FROM ITS CORRECT LINE & LEVEL. SUBSEQUENT LAYERS OF
v RUNG FOR GRANULAR FILL TO BE WELL COMPACTED IN 150mm THICK LAYERS TO THE REQUIREMENTS OF
715,17 SAFETY 900 ¢ THE 600 SERIES OF THE NRA SPECIFICATION FOR ROAD WORKS. MECHANICAL COMPACTION
o \

\ f \ ’ (REDUCING SLAB INSTEAD OF TAPER SECTION) EQUIPMENT SHOULD NOT BE USED UNTIL THERE IS A MINIMUM OF 450mm COMPACTED COVER
100mm HIGH = & TRIMMER A OVER THE CROWN OF THE PIPE.
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/BT SECTION (B2 SECTION
wSCALE:— 1:50 WSCALE:— 1:50

MANHOLE TYPE B syt B
ON DOWNSTREAM | |
SIDE ONLY

Tm < DEPTH TO INVERT < 3m 200

FLOW DIRECTION

MAX.

OUTLINE OF 32) MATERIAL SUITABLE FOR BACKFILL ABOVE GRANULAR FILL MATERIAL SHALL BE CLASS 2C
GRATING MATERIAL, TO TABLE 6/1, SERIES 600 OF THE NRA SPECIFICATION FOR ROAD WORKS AND

SHOULD BE FREE FROM BOULDERS, LUMPS OF CONCRETE, TIMBER & VEGETABLE OR FOREIGN
/ CONTAMINATED MATTER. GENERAL BACKFILL SHOULD BE PLACED IN LAYERS NOT EXCEEDING
300mm, EACH LAYER BEING COMPACTED TO THE REQUIREMENTS OF THE 600 SERIES OF THE
NRA SPECIFICATION FOR ROAD WORKS.. MECHANICAL COMPACTION EQUIPMENT SHOULD NOT BE
USED UNTIL THERE IS A MINIMUM OF 450mm COMPACTED COVER OVER THE CROWN OF THE
PIPE.
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2000 MIN. / 6000 MAX.
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2 NO 45 BENDS PER PIPES ! ! L 34) LEAN-MIX BACKFILL TO TRENCHES IN EXISTING ROAD, WHERE REQUIRED BY THE LOCAL

2860 BENBOFgéSQIEES 14[\1500 rg?ﬂ G1\ SECTION i b AUTHORITY TO BE ST4 MIX CONCRETE

MRS P

33) PIPES WITH INADEQUATE COVER TO BE FULLY SURROUNDED IN 150mm THICK ST4 MIX
CONCRETE.

225

AN
2860 OR GREATER w SCALE:— 1:50 SE%NESMMON NN XN o PL AN ON L AN DIN G 35) SURFACE REINSTATEMENT

2

2000 MIN. BEFORE SHAFT

CONCRETE FOOTPATH — 100mm MINIMUM DEPTH OF GRADE C30 CONCRETE TO
(ET\ SECTION (E2\ SECTION mSECT'ON SiATo TR ol T s RN . 105mr ol ED O TrencH
- |- /scaE:- 1:50 - |- /SCAE:- 1:50 M ANHOLE TYPE G \J/ o EXCAVATION.

ASPHALT CONCRETE FOOTPATH — 60mm MIN THICK OF °AC 10 close surf 70/100

! des’ SURFACE COURSE TO IS EN 13108 AND NSAI's S28. SAW CUT AND REINSTATE
9240 1340 MAN H O LE I YP E E BAC KD RO P MAN H O LE FO R TO 100mm FROM EDGE OF TRENCH EXCAVATION. JOINTS SEALED WITH HOT BITUMEN
! 7 TOPPED WITH FINE SAND/GRIT
1
T
|
|
|

EDGE OF TRENCH EXCAVATION. ALL JOINTS BETWEEN NEW AND EXISTING SURFACES
SHALL BE 10mm WIDE X 20mm DEEP FILLED TO 5mm BELOW THE SURFACE WITH
TYPE N2 BITUMEN SEALANT AS PER IS EN 14188—1. ALL EXISTING JOINTS
REMOVED AS PART OF THE WORKS SHALL BE REPLACED.

D 3m < DEPTH TO INVERT < 6m ALL PIPE DIAMETERS om < DERTT TO INVERT < 12m CRe 10 S TR LR I RSN ST e

L DROP > 600 FOR 225 & 300 PIPE DIAMETERS
2 /]EI/ \ DROP > 750 FOR GREATER PIPE DIAMETERS

ASPHALT CONCRETE ROAD —
40mm MIN THICK OF ’SMA 10 surf 70/100 des’ SURFACE COURSE TO IS EN
13108 and NSAlI's S28; ON

60mm MIN THICK OF 'AC 20 dense bin 70/100 des’ BINDER COURSE TO IS EN
13108 AND NSAl's S28; ON

BITUMEN SPRAY TO Cl.920 OF NRA SPECIFICATION FOR ROAD WORKS ON
200mm THICK LEAN MIX CONCRETE. SAW CUT AND REINSTATE TO 100mm FROM
EDGE OF TRENCH EXCAVATION.

JOINTS SEALED WITH HOT BITUMEN TOPPED WITH FINE SAND/GRIT TO BE IN
HANDHOLD ACCORDANCE WITH THE ROAD SPECIFICATION AND, IF APPROPRIATE, LOCAL AUTHORITY

I REQUIREMENTS.

36) CLASS 5A OR 5B TOPSOIL TO TABLE 6/1, SERIES 600 OF THE NRA SPECIFICATION FOR ROAD
WORKS, 450mm MINIMUM THICK, TO BE PLACED OVER BACKFILL.

37) AJ's (ARMSTRONG JUNCTIONS)

70 BE USED FOR PIPE DEPTHS UP TO 600mm
= ! | INTERNAL AJ's IF REQUIRED TO HAVE DOUBLE SEALED COVERS
SHALL BE LEVEL WITH | |1\ SHALL BE LEVEL WITH EXTERNAL AJ's TYPICALLY TO BE PROPRIETARY uPVC WITH 35kN COVER
ToP OF PIPE L L\ 0P OF PIPE EXTERNAL AJ’s IN AREAS SUBJECT TO TRAFFIC TO BE SURROUNDED 150 WITH C20 CONCRETE
L (15,167,221 | ! & TO HAVE A CLASS D COVER & FRAME SUPPORTED OFF THE CONCRETE SURROUND OR
2 —1  \ONE OR MORE PIPE ALTERNATIVELY USE 4506 PRECAST RINGS WITH A COVER SLAB AS PER NOTE 21.
L BENDS (IF REQIRED)
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ALTERNATIVE METHOD OF FORMING
CHANNEL THROUGH MANHOLE souc 125

1omme sAFETY (14)
R CHAIN. POSITION

CHAIN ON

DOWNSTREAM
VAN EYE —

38) BRANCH PIPES INTO MANHOLES: BENCHING TO BE SHAPED SO AS TO GUIDE THE FLOW IN THE
FLOW DIRECTION. THE MINIMUM LENGTH OF THE MANHOLE BASED ON THE SIDE WITH THE
GREATEST NUMBER OF BRANCHES EQUAL TO 300mm PLUS THE SUM OF THE BRANCH
DIAMETERS PLUS 200mm PER BRANCH FOR BRANCHES UP TO 150mm (OR 300mm FOR
BRANCHES GREATER THAN 150mm DIAMETER).

39) PRECAST CONCRETE MANHOLES ARE NOT PERMITTED IN DCC AREA.
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- - NOTE:
BEFORE DRAINAGE WORKS ARE COMMENCED THE CONTRACTOR IS TO ESTABLISH IF

PLAN ON STRA|GIHT INVERT PLAN ON CU RVEID INVERT DRAINAGE WORKS ARE TO BE TAKEN IN CHARGE BY THE LOCAL AUTHORITY. IF THIS

N IS THE CASE THE CONTRACTOR IS TO GET APPROVAL FROM THE LOCAL AUTHORITY
47 (W|THOUT COVER SLAB) (W|THOUT COVER SLAB) FOR DETAILS SHOWN ON THIS DRAWING BEFORE COMENCING THE WORK.
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1) 225mm THICK MIN ST4 MIX CONCRETE BASE WITH A393 MESH REINFORCEMENT T&B. 225mm THICK MIN ST4 MIX CONCRETE BASE WITH A393 MESH REINFORCEMENT T&B. 2) PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE PRACTICABLE, BE LAID PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE PRACTICABLE, BE LAID THROUGH THE MANHOLE & THE CROWN CUT OUT TO HALF DIAMETER, PROVIDED FLEXIBLE JOINTS ARE SITUATED ON EACH SIDE NO FURTHER THAN 600mm FROM THE INNER FACE OF MANHOLE WALL.     NOTE: WHERE PIPE DIAMETER CHANGES AT A MANHOLE PIPE CROWNS TO LINE UP 3) MANHOLE CONSTRUCTION  MANHOLE CONSTRUCTION  MANHOLES ARE TO BE CONSTRUCTED TO THE REQUIREMENTS OF IS EN 752 AND IS EN 476. a. FOR SURFACE WATER MANHOLES USE HIGH-DENSITY BLOCKS COMPLYING WITH THE PARTICULAR FOR SURFACE WATER MANHOLES USE HIGH-DENSITY BLOCKS COMPLYING WITH THE PARTICULAR REQUIREMENTS OF IS EN 771-3 OR INSITU ST4 MIX CONCRETE. b. BLOCK WORK SHALL BE BEDDED & JOINTED USING DESIGNATION (i) MORTAR TO CLAUSE 2404 BLOCK WORK SHALL BE BEDDED & JOINTED USING DESIGNATION (i) MORTAR TO CLAUSE 2404 OF THE NRA SPECIFICATION FOR ROAD WORKS. BEDS & VERTICAL JOINTS SHALL BE COMPLETELY FILLED WITH MORTAR AS THE BLOCKS ARE LAID. c. JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS. JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS. 4) RELIEVING ARCH FORMED BY 215 x 103 x 65 SOLID ENGINEERING BRICK CLASS 'A' OR 'B'. RELIEVING ARCH FORMED BY 215 x 103 x 65 SOLID ENGINEERING BRICK CLASS 'A' OR 'B'. RELIEVING ARCHES USED IN BRICK OR BLOCK WORK MANHOLES EXTEND OVER FULL  THICKNESS OF WALL. A DOUBLE ARCH IS TO BE FORMED FOR PIPE DIAMETERS GREATER THAN 600mm. 5) BENCHING & PIPE CHANNEL PIPE SURROUND TO BE ST4 MIX CONCRETE BENCHING & PIPE CHANNEL PIPE SURROUND TO BE ST4 MIX CONCRETE 4 MIX CONCRETE  MIX CONCRETE 6) BENCHING TO BE FINISHED IN 2:1 SAND:CEMENT MORTAR WITH A SMOOTH TROWEL FINISH, AT 1 BENCHING TO BE FINISHED IN 2:1 SAND:CEMENT MORTAR WITH A SMOOTH TROWEL FINISH, AT 1 IN 30 SLOPE TOWARDS CHANNEL. 7) STANDARD RUNGS AT 300 C/C VERTICALLY & GALVANISED TO ISO 1461:2009. NOTE: STEP STANDARD RUNGS AT 300 C/C VERTICALLY & GALVANISED TO ISO 1461:2009. NOTE: STEP IRONS ARE NOT ACCEPTABLE. 8) CLEAR OPENING IN ROOF SLAB. FOR MANHOLES < 1.5m Dp. FORM 1200x750mm CLEAR CLEAR OPENING IN ROOF SLAB. FOR MANHOLES < 1.5m Dp. FORM 1200x750mm CLEAR OPENING; FOR MANHOLES > 1.5m Dp. < 3.0m Dp. FORM 600x600 CLEAR OPENING. 9) PRECAST / IN-SITU R.C. ROOF SLAB SHALL BE 200mm THICK ST4 MIX CONCRETE, WITH PRECAST / IN-SITU R.C. ROOF SLAB SHALL BE 200mm THICK ST4 MIX CONCRETE, WITH  / IN-SITU R.C. ROOF SLAB SHALL BE 200mm THICK ST4 MIX CONCRETE, WITH  R.C. ROOF SLAB SHALL BE 200mm THICK ST4 MIX CONCRETE, WITH 40mm COVER TO STEEL, DESIGNED TO BS 8110 TO TAKE FULL TRAFFIC LOADING. FOR MANHOLES > 3m Dp. PROVIDE AN INTERMEDIATE ROOF SLAB WITH A 900  OR 910x910mm SQUARE OPENING. 10) 1 TO 2 COURSES OF CLASS A SOLID ENGINEERING BRICK TO IS 91 SET IN DESIGNATION (i) 1 TO 2 COURSES OF CLASS A SOLID ENGINEERING BRICK TO IS 91 SET IN DESIGNATION (i) MORTAR TO CLAUSE 2404 OF THE NRA SPECIFICATION FOR ROAD WORKS. 11) MANHOLE COVER & FRAME SHALL BE MANUFACTURED TO IS EN 124 AND CERTIFIED TO THE MANHOLE COVER & FRAME SHALL BE MANUFACTURED TO IS EN 124 AND CERTIFIED TO THE LOAD CASES SPECIFIED ON THE DRAWINGS AND AS DEFINED IN IS EN 1433:2002. FRAMES SHALL BE DESIGNED TO PREVENT COVERS FALLING INTO MANHOLE. FRAMES SHALL BE BEDDED ON APPROVED MORTAR TO MANUFACTURERS INSTRUCTIONS. COVERS TO BE D400 UNO. 12) 600mm LENGTH OF ROCKER PIPE & PIPE JOINT EXTERNAL TO MANHOLE TO BE NO FURTHER 600mm LENGTH OF ROCKER PIPE & PIPE JOINT EXTERNAL TO MANHOLE TO BE NO FURTHER THAN 600mm FROM THE INNER FACE OF MANHOLE WALL. 13) TOE HOLES OF 230mm MINIMUM DEPTH & GALVANISED STEEL SAFETY RAILINGS TO BE TOE HOLES OF 230mm MINIMUM DEPTH & GALVANISED STEEL SAFETY RAILINGS TO BE PROVIDED IN BENCHING OF SEWERS GREATER THAN 525mm  & DEPTH TO INVERT >3m FOR  ACCESS TO INVERT. 14) A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450mm IN DIAMETER. MILD  A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450mm IN DIAMETER. MILD  STEEL SAFETY CHAIN SHALL BE 10mm NOMINAL SIZE GRADE M(H) NON-CALIBRATED CHAIN,  TYPE 1, COMPLYING WITH IS EN 818-1. 15) WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0m LADDERS SHALL BE USED WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0m LADDERS SHALL BE USED INSTEAD OF RUNGS TO IS EN 14396 EXCEPT THAT STRINGERS SHOULD BE NOT LESS THAN 65 x 12mm IN SECTION & RUNGS 25mm IN DIAMETER. FIXED LADDERS SHOULD MEET THE DIMENSIONAL REQUIREMENTS OF IS EN 14396. DISTANCE FROM THE TOP RUNG OF THE LADDER TO GROUND LEVEL SHOULD NOT EXCEED 500mm. 16) LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE WALL AT LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE WALL AT INTERVALS OF NOT MORE THAN 2.0m, STRINGERS SHOULD BE BOLTED TO CLEATS TO  FACILITATE  RENEWAL. RENEWAL. 17) ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC. SHALL BE HOT DIP GALVANISED   ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC. SHALL BE HOT DIP GALVANISED           TO ISO 1461:2009 OR EQUIVALENT. 18) PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE WALL SO THAT THE PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE WALL SO THAT THE     CHANNEL EXTENDS THE FULL LENGTH OF THE MANHOLE (EXCEPT FOR PRECAST MANHOLES). 19)    A. ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE ENGINEER. B. FORMWORK TO REINFORCED CONCRETE & MASS CONCRETE SHALL COMPLY WITH CLASS 2, FORMWORK TO REINFORCED CONCRETE & MASS CONCRETE SHALL COMPLY WITH CLASS 2, SECTION 6.2.7, BS 8110:PART 1:1997 C. FINISH TO THE TOP OF SLABS SHALL COMPLY WITH TYPE 'A', SECTION 6.2.7, B.S.8110:PART  FINISH TO THE TOP OF SLABS SHALL COMPLY WITH TYPE 'A', SECTION 6.2.7, B.S.8110:PART      1:1997 D. PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCK WORK HAVING A CO-ORDINATING SIZE  PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCK WORK HAVING A CO-ORDINATING SIZE  OF 450 x 225 x 100. FOR PIPE DIAMETER >750mm USE MANHOLE WITH INTERNAL   DIAMETER SIZE=PIPE SIZE +1.0m +300mm E. MANHOLES DESIGNED TO IS EN 752 & WALL THICKNESS TO IS EN 1996 DESIGN OF MASONRY MANHOLES DESIGNED TO IS EN 752 & WALL THICKNESS TO IS EN 1996 DESIGN OF MASONRY STRUCTURES TAKING GRANULAR FILL PRESSURE & H.B. SURCHARGE. F. REINFORCEMENT TO SLABS TO ENGINEERS DETAILS UNLESS NOTED OTHERWISE.  REINFORCEMENT TO SLABS TO ENGINEERS DETAILS UNLESS NOTED OTHERWISE.  20) FOR MANHOLES >3m DEPTH TO INVERT USE 30N/20mm INSITU CONCRETE. REINFORCING FOR MANHOLES >3m DEPTH TO INVERT USE 30N/20mm INSITU CONCRETE. REINFORCING MESH A393 TO BE FIXED AT MID POINT OF WALL. ADDITIONAL REINFORCEMENT TO BE SUPPLIED OVER PIPE CROWN. 21) PRECAST MANHOLES, CHAMBER WALLS & COVER SLAB TO BE CONSTRUCTED TO IS EN 1917 & PRECAST MANHOLES, CHAMBER WALLS & COVER SLAB TO BE CONSTRUCTED TO IS EN 1917 & I.S.420:2004 22) MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE  NEAREST CARRIAGEWAY. MANHOLE  MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE  NEAREST CARRIAGEWAY. MANHOLE  NEAREST CARRIAGEWAY. MANHOLE  STEPS-ACCESS TO BE  POSITIONED TO ALLOW VIEWING OF ONCOMING TRAFFIC. POSITIONED TO ALLOW VIEWING OF ONCOMING TRAFFIC. 23) FOR BEDDING & SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST COVER SLAB) & FOR BEDDING & SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST COVER SLAB) & BOTTOM RING TO BE BEDDED WITH CEMENT MORTAR. FOR INTERMEDIATE RINGS, JOINTS TO BE SEALED WITH APPROVED PRE-FORMED JOINTING STRIP. 24) PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150mm THICK ST4 MIX PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150mm THICK ST4 MIX CONCRETE. 25) CONCRETE SEWER PIPES WITH SPIGOT & SOCKET JOINTS & RUBBER RING FITTINGS TO CONCRETE SEWER PIPES WITH SPIGOT & SOCKET JOINTS & RUBBER RING FITTINGS TO COMPLY WITH IS EN 1916 & IS 6 - CLASS M OR CLASS H. 26) VITRIFIED CLAY PIPES & FITTINGS TO COMPLY WITH THE REQUIREMENTS OF IS EN 295-1/2/3 VITRIFIED CLAY PIPES & FITTINGS TO COMPLY WITH THE REQUIREMENTS OF IS EN 295-1/2/3 - CLASS 160 OR CLASS 200.  27) UNPLASTICISED POLYVINYLCHLORIDE (uPVC) PIPES & FITTINGS TO BE IN ACCORDANCE WITH UNPLASTICISED POLYVINYLCHLORIDE (uPVC) PIPES & FITTINGS TO BE IN ACCORDANCE WITH THE REQUIREMENTS OF IS EN 1401. 28) CONCRETE BED & SURROUND TO BE A MINIMUM 150mm THICK IN-SITU ST4 MIX CONCRETE CONCRETE BED & SURROUND TO BE A MINIMUM 150mm THICK IN-SITU ST4 MIX CONCRETE AND HAUNCHED HALF WAY UP THE BARREL OF THE PIPE.  29) GRANULAR BEDDING, SURROUND & COVER FOR RIGID PIPES TO BE TO CLAUSE GRANULAR BEDDING, SURROUND & COVER FOR RIGID PIPES TO BE TO CLAUSE 503 OF NRA SPECIFICATION FOR ROAD WORKS AND HANUNCHED HALF WAY UP THE  AND HANUNCHED HALF WAY UP THE BARREL OF THE PIPE. 30) GRANULAR BEDDING, SURROUND & COVER FOR FLEXIBLE PIPES TO BE TO CLAUSE GRANULAR BEDDING, SURROUND & COVER FOR FLEXIBLE PIPES TO BE TO CLAUSE BEDDING, SURROUND & COVER FOR FLEXIBLE PIPES TO BE TO CLAUSE 503 OF NRA SPECIFICATION FOR ROAD WORKS. GRANULAR SIDE FILL AND COVER TO . GRANULAR SIDE FILL AND COVER TO BE PLACED UNIFORMLY ON BOTH SIDES OF THE PIPE IN LAYERS NOT EXCEEDING 100mm, WITH EACH LAYER BEING COMPACTED BY HAND TAMPING UNTIL THE PIPE HAS A MINIMUM 150mm COMPACTED COVER. 31) GRANULAR BACKFILL MATERIAL SHALL BE IN COMPLIANCE WITH CLAUSE 808 (GRANULAR GRANULAR BACKFILL MATERIAL SHALL BE IN COMPLIANCE WITH CLAUSE 808 (GRANULAR 8 (GRANULAR  (GRANULAR MATERIAL TYPE B) OF THE NRA SPECIFICATION FOR ROAD WORKS. GRANULAR BACKFILL SHOULD BE PLACED UNIFORMLY ON EITHER SIDE OF THE PIPE IN LAYERS NOT EXCEEDING 100mm, EACH LAYER BEING COMPACTED BY HAND TAMPING UNTIL THE PIPE HAS MINIMUM OF 300mm COMPACTED COVER. CARE SHOULD BE TAKEN THAT THE PROCESS OF COMPACTION DOES NOT DISPLACE THE PIPE FROM ITS CORRECT LINE & LEVEL. SUBSEQUENT LAYERS OF GRANULAR FILL TO BE WELL COMPACTED IN 150mm THICK LAYERS TO THE REQUIREMENTS OF THE 600 SERIES OF THE NRA SPECIFICATION FOR ROAD WORKS. MECHANICAL COMPACTION EQUIPMENT SHOULD NOT BE USED UNTIL THERE IS A MINIMUM OF 450mm COMPACTED COVER OVER THE CROWN OF THE PIPE. 32) MATERIAL SUITABLE FOR BACKFILL ABOVE GRANULAR FILL MATERIAL SHALL BE CLASS 2C MATERIAL SUITABLE FOR BACKFILL ABOVE GRANULAR FILL MATERIAL SHALL BE CLASS 2C MATERIAL, TO TABLE 6/1, SERIES 600 OF THE NRA SPECIFICATION FOR ROAD WORKS AND SHOULD BE FREE FROM BOULDERS, LUMPS OF CONCRETE, TIMBER & VEGETABLE OR FOREIGN / CONTAMINATED MATTER. GENERAL BACKFILL SHOULD BE PLACED IN LAYERS NOT EXCEEDING 300mm, EACH LAYER BEING COMPACTED TO THE REQUIREMENTS OF THE 600 SERIES OF THE NRA SPECIFICATION FOR ROAD WORKS.. MECHANICAL COMPACTION EQUIPMENT SHOULD NOT BE USED UNTIL THERE IS A MINIMUM OF 450mm COMPACTED COVER OVER THE CROWN OF THE PIPE. 33) PIPES WITH INADEQUATE COVER TO BE FULLY SURROUNDED IN 150mm THICK ST4 MIX PIPES WITH INADEQUATE COVER TO BE FULLY SURROUNDED IN 150mm THICK ST4 MIX CONCRETE.  34) LEAN-MIX BACKFILL TO TRENCHES IN EXISTING ROAD, WHERE REQUIRED BY THE LOCAL LEAN-MIX BACKFILL TO TRENCHES IN EXISTING ROAD, WHERE REQUIRED BY THE LOCAL AUTHORITY TO BE ST4 MIX CONCRETE. 35) SURFACE REINSTATEMENT SURFACE REINSTATEMENT CONCRETE FOOTPATH - 100mm MINIMUM DEPTH OF GRADE C30 CONCRETE TO Cl.1106 OF NRA SPECIFICATION FOR ROAD WORKS AND FINISHED TO MATCH EXISTING SURFACE. SAW CUT AND REINSTATE TO 100mm FROM EDGE OF TRENCH EXCAVATION. ASPHALT CONCRETE FOOTPATH - 60mm MIN THICK OF 'AC 10 close surf 70/100 60mm MIN THICK OF 'AC 10 close surf 70/100 des' SURFACE COURSE TO IS EN 13108 AND NSAI's S28. SAW CUT AND REINSTATE SAW CUT AND REINSTATE TO 100mm FROM EDGE OF TRENCH EXCAVATION. JOINTS SEALED WITH HOT BITUMEN JOINTS SEALED WITH HOT BITUMEN TOPPED WITH FINE SAND/GRIT CONCRETE ROAD - GRADE 40/20 CONCRETE TO MATCH EXISTING DEPTH AND FINISHED TO MATCH EXISTING SURFACE. SAW CUT AND REINSTATE TO 100mm FROM EDGE OF TRENCH EXCAVATION. ALL JOINTS BETWEEN NEW AND EXISTING SURFACES SHALL BE 10mm WIDE X 20mm DEEP FILLED TO 5mm BELOW THE SURFACE WITH TYPE N2 BITUMEN SEALANT AS PER IS EN 14188-1. ALL EXISTING JOINTS REMOVED AS PART OF THE WORKS SHALL BE REPLACED. ASPHALT CONCRETE ROAD -  40mm MIN THICK OF 'SMA 10 surf 70/100 des' SURFACE COURSE TO IS EN 13108 and NSAI's S28; ON 60mm MIN THICK OF 'AC 20 dense bin 70/100 des' BINDER COURSE TO IS EN 13108 AND NSAI's S28; ON BITUMEN SPRAY TO Cl.920 OF NRA SPECIFICATION FOR ROAD WORKS ON 200mm THICK LEAN MIX CONCRETE. SAW CUT AND REINSTATE TO 100mm FROM SAW CUT AND REINSTATE TO 100mm FROM EDGE OF TRENCH EXCAVATION. JOINTS SEALED WITH HOT BITUMEN TOPPED WITH FINE SAND/GRIT TO BE IN  TO BE IN TO BE IN ACCORDANCE WITH THE ROAD SPECIFICATION AND, IF APPROPRIATE, LOCAL AUTHORITY REQUIREMENTS.  36) CLASS 5A OR 5B TOPSOIL TO TABLE 6/1, SERIES 600 OF THE NRA SPECIFICATION FOR ROAD CLASS 5A OR 5B TOPSOIL TO TABLE 6/1, SERIES 600 OF THE NRA SPECIFICATION FOR ROAD WORKS, 450mm MINIMUM THICK, TO BE PLACED OVER BACKFILL. 37) AJ's (ARMSTRONG JUNCTIONS) AJ's (ARMSTRONG JUNCTIONS) a. TO BE USED FOR PIPE DEPTHS UP TO 600mm TO BE USED FOR PIPE DEPTHS UP TO 600mm b. INTERNAL AJ's IF REQUIRED TO HAVE DOUBLE SEALED COVERS INTERNAL AJ's IF REQUIRED TO HAVE DOUBLE SEALED COVERS c. EXTERNAL AJ's TYPICALLY TO BE PROPRIETARY uPVC WITH 35kN COVER EXTERNAL AJ's TYPICALLY TO BE PROPRIETARY uPVC WITH 35kN COVER d. EXTERNAL AJ's IN AREAS SUBJECT TO TRAFFIC TO BE SURROUNDED 150 WITH C20 CONCRETE EXTERNAL AJ's IN AREAS SUBJECT TO TRAFFIC TO BE SURROUNDED 150 WITH C20 CONCRETE & TO HAVE A CLASS D COVER & FRAME SUPPORTED OFF THE CONCRETE SURROUND OR ALTERNATIVELY USE 450  PRECAST RINGS WITH A COVER SLAB AS PER NOTE 21. 38) BRANCH PIPES INTO MANHOLES: BENCHING TO BE SHAPED SO AS TO GUIDE THE FLOW IN THE BRANCH PIPES INTO MANHOLES: BENCHING TO BE SHAPED SO AS TO GUIDE THE FLOW IN THE FLOW DIRECTION. THE MINIMUM LENGTH OF THE MANHOLE BASED ON THE SIDE WITH THE MINIMUM LENGTH OF THE MANHOLE BASED ON THE SIDE WITH THE LENGTH OF THE MANHOLE BASED ON THE SIDE WITH THE GREATEST NUMBER OF BRANCHES EQUAL TO 300mm PLUS THE SUM OF THE BRANCH DIAMETERS PLUS 200mm PER BRANCH FOR BRANCHES UP TO 150mm (OR 300mm FOR BRANCHES GREATER THAN 150mm DIAMETER). 39) PRECAST CONCRETE MANHOLES ARE NOT PERMITTED IN DCC AREA. PRECAST CONCRETE MANHOLES ARE NOT PERMITTED IN DCC AREA. 

AutoCAD SHX Text
BEFORE DRAINAGE WORKS ARE COMMENCED THE CONTRACTOR IS TO ESTABLISH IF DRAINAGE WORKS ARE TO BE TAKEN IN CHARGE BY THE LOCAL AUTHORITY. IF THIS IS THE CASE THE CONTRACTOR IS TO GET APPROVAL FROM THE LOCAL AUTHORITY FOR DETAILS SHOWN ON THIS DRAWING BEFORE COMENCING THE WORK.


	Sheets and Views
	BGL-BMD-ZZ-ZZ-DR-C-1220- SURFACE WATER STANDARD DETAILS-1221


