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BOOM PAD AND AUXILLARY CRANE PADS AREA

DISTURBANCE FOOTPRINT

1. THIS IS A DEVELOPMENT FOOTPRINT LAYOUT ONLY. THIS IS
NOT TO BE USED FOR CONSTRUCTION.

2. HARDSTAND ORIENTATION AND ARRANGEMENT ARE SUBJECT
TO THE SELECTED OEM.

3. HARDSTAND TYPES ARE NAMED USING VESTAS
ARRANGEMENTS. REFER GENERIC V162 & V172 HH149M
DATED 02-05-2023.

4. LOCATION OF BLADE SUPPORT FINGERS AND  BLADE
GRIPPER AREA ARE SUBJECT TO OEM SELECTION.

5. LOCATION, SIZE AND SPACING OF BOOM PADS, AND
AUXILIARY CRANE PADS SUBJECT TO SELECTED OEM.

6. REFER 53107-SP0001-BOD-PW-0001 FOR ASSUMPTIONS AND
PAD BEARING CAPACITY.

7. ADDITIONAL BLADE LAYDOWN SPACE REQUIRED FOR TYPE 2
AND TYPE 3 HARDSTANDS ONLY.

8. ADDITIONAL BLADE LAYDOWN SPACE REQUIRED FOR TYPE 1
HARDSTANDS ONLY.

9. FRICTIONAL GUY ROPE DISTURBANCE AREA TO BE FREE OF
TREES OR POWER LINES.

LEGEND

NOTES

BLADE LAYDOWN AREA ADDITIONAL
ALLOWANCE SEE NOTE 8
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1. LAYOUT IS PRELIMINARY AND SHALL BE FINALISED DURING
DETAIL DESIGN.

2. SWITCHROOM DIMENSION IS PRELIMINARY AND SHALL BE
FINALIZED DURING DETAIL DESIGN.

3. HARMONIC FILTER SPACE IS INDICATIVE ONLY AND SHALL
BE FINALIZED DURING DETAIL DESIGN.

4. THE LOCATION OF ACCESS GATE(S) AND INTERNAL
MATERIAL TRANSPORT ROAD IS PROVISIONAL AND MAY BE
REVISED DURING DETAILED DESIGN BASED ON FINAL
MICROSITING OF THE SUBSTATION.

5. THIS LAYOUT IS BASED ON THE PREVIOUSLY SUPPLIED
CONCEPT LAYOUT AND HAS BEEN UPDATED WITH THE
LATEST DESIGN UNDERSTANDING.

6. WTG AND BESS WILL BE CONNECTED AT 33kV
SWITCHGEAR SW1, SW2, SW3 & SW4.

7. SWITCHROOM INTERNAL DIMENSIONS:
A: L=25284 x W=5435
E: L=27284 x W=5435

8. SWITCHGEAR SIZING AND CLEARANCES BASED OFF THE
SIEMENS NXAI-H AS PER CLIENT REQUEST FOR
CONFIRMATION OF SWITCHGEAR CABLE ACCOMMODATION.

9. 2000mm CLEARANCE BETWEEN SWITCHBOARDS TO ALLOW
FOR NON-STANDARD MAIN FEEDER SIZING.

10. DETAILED SWITCHROOM DESIGN TO BE CONDUCTED
DURING FURTHER DETAILED DESIGN.

11. FIREWATER STORAGE TO CONTAIN A MINIMUM TOTAL OF
423kL.

12. ASSET LABELLING HAS BEEN ASSUMED.

NOTES:

LEGEND:
SUBSTATION FENCEEQUIPMENT ID TABLE

=TX311 & =TX411 POWER TRANSFORMER
=TX331 & =TX431 NEUTRAL EARTHING TRANSFORMER

=TX321 & =TX421 NEUTRAL EARTHING / AUXILIARY
TRANSFORMER

CB321 & CB421 CIRCUIT BREAKER
A331, A341, A431 & A441 DISCONNECTOR

ES341, ES351, ES361, ES371, ES441, ES451,
ES461 & ES471 EARTH SWITCH

CT331 & CT431 CURRENT TRANSFORMER
CVT331 & CVT431 VOLTAGE TRANSFORMER

SA SURGE ARRESTER
PI POST INSULATOR

B1, B2, B3, B4, B5, B6, B7, B8, B9, B10 BESS FEEDERS
W1, W2, W3, W4, W5, W6, W7, W8, W9, W10,
W11, W12, W13, W14, W15, W16, W17, W18 WTG COLLECTOR GROUP FEEDERS

SW1, SW2, SW3, SW4 SWITCHBOARDS
F.S. FUEL STORAGE
GEN AUXILIARY GENERATOR

DESIGN AND SAFETY CLEARANCES
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VOLTAGE

Un
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WITHSTAND
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LIGHTNING
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1.2/50 μs
(PEAK
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RATED
SWITCHING

IMPULSE
WITHSTAND

VOLTAGE

Us

PHASE-TO-
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250/2500 μs
(PEAK
VALUE)
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CIRCUIT

WITHSTAND
LEVEL

DESIGN CLEARANCES

GROUND
SAFETY

CLEARANCEPHASE-TO-
EARTH

CLEARANCE

PHASE-TO-
PHASE

CLEARANCE

NON-
FLASHOVER
DISTANCE

kV r.m.s. kV r.m.s. kV r.m.s. kV peak kV peak kA mm mm mm mm

33 36 70 200 25/1sec 380 440 420 2440

220 245 395 950 25/1sec 1900 2185 2015 2440220/33 kV SUBSTATION LAYOUT
SCALE 1:400

ROOM SCHEDULE

ITEM DESCRIPTION

A 33kV SWITCH ROOM 1

B CONTROL ROOM 1

C PLANT CONTROL ROOM

D CONTROL ROOM 2

E 33kV SWITCH ROOM 2

04 8 16m
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LEGEND
ELECTRICAL POLE WITH POLE NUMBER

NEW 220kV CONDUCTOR

EXISTING 33kV CONDUCTOR

220kV EASEMENT

WTG SETBACK

XX

NOTES
1. RAILWAY CROSSING BASED ON ARTC STANDARD EEG-00-01. ARC

INFRASTRUCTURE OVERHEAD CLEARANCES TO BE ADHERED TO.

2. DUE TO SITE CONSTRAINTS, PORTIONS OF THE TRANSMISSION LINE FALL
WITHIN WTG SETBACKS. THESE WILL NEED TO BE FURTHER EVALUATED
AND MANAGED.

3. FURTHER OPTIMISATION AT FUTURE DESIGN STAGES BASED ON
LANDHOLDER AGREEMENTS MAY BE POSSIBLE.

4. SEE 531071-SP0001-REP-PW-0007 FOR FURTHER DETAILS.

RAILWAY EASEMENT
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FOR CULVERT INLETS
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1. ALL DIMENSIONS IN METRES (m) UNLESS NOTED OTHERWISE.
2. THE SITE SHOULD BE FINE GRADED TO A SMOOTH PROFILE AND

RELATIVELY FREE FROM ALL WEEDS, CLODS, STONES, ROOTS,
STICKS, RIVULETS, GULLIES, CRUSTING, AND CAKING. ALL
GROUND PREPARATION WORKS INCLUDING RIPPING
CULTIVATING OR ROUGHENING ARE TO BE CARRIED OUT IN
ACCORDANCE WITH MRWA SPECIFICATION 304.

3. ANY MATERIAL PROTRUDING MORE THAN 50mm ABOVE THE
SURFACE SHALL BE REMOVED PRIOR TO PLACEMENT OF THE
MESH. FILL ANY VOIDS AND MAKE SURE THAT THE SLOPE IS
COMPACTED PROPERLY.

4. FIXING PINS ARE TO BE INSTALLED AT CENTRES, IN AREAS
ALONG AND IN BETWEEN JOINTS AS PER MANUFACTURERS
SPECIFICATIONS, REFER TABLE 1 FOR REQUIREMENTS.

5. EROSION CONTROL MATS SHALL BE IN CONSISTENT CONTACT
WITH TOPSOIL BEFORE SECURING.

6. IN AREAS WHERE BIODEGRADABLE MESH PRODUCTS ARE
BEING PROPOSED BIOGRIPPERS (280mm) OR STAPLES ARE TO
BE USED. BIOGRIPPERS ARE PREFERRED WHERE THE GROUND
IS SOFT.

7. IF THE DEGREE OF SLOPE IS GREATER THAN 1V:3H IT IS
RECOMMENDED MATTING IS ROLLED DOWN THE SLOPE.

8. FOR A DEGREE OF SLOPE LESS THAN 1V:3H THE MESH SHOULD
BE ROLLED ACROSS THE SLOPE.

9. MESH TO BE SLIT ON SITE WITH PLANTING HOLES AT A VARIETY
OF PLANTING DENSITIES BASED ON THE PLANTING DESIGN.

10. REFER 05-C-13-10136 FOR ADDITIONAL ANCHOR TRENCHING
DETAILS.

11. FOR JUTE MESH THE DESIRED STANDARD IS FOR ANCHOR
TRENCHING TO BE 1.0m FROM TOP AND BOTTOM OF BATTER AS
DETAILED. WHERE CONSTRAINTS, OR CONSTRUCTABILITY
ISSUES EXIST, THIS DISTANCE CAN BE LOCALLY REDUCED IN
LINE WITH THE FOLLOWING MINIMUM REQUIREMENTS:

  11.1 TOP OF BATTER: THE MINIMUM TRENCHING DEPTH
  SHALL BE 500mm BEYOND TOP AND 200mm DEPTH.
  11.2 BOTTOM OF BATTER: THE MINIMUM TRENCHING DEPTH
  SHALL BE 400mm BEYOND TOE AND 200mm DEPTH.

NOTES

100mm

10
0m

m

100mm

STAPLE (300mm)
ON CENTRE

150mm

DETAIL 3

EROSION CONTROL MESH TYPICAL DETAIL
SCALE NTS

300mm 300mm
X

Y

PLANTING WITH MULCH SECURED WITH EROSION CONTROL MESH
SCALE NTS

EROSION CONTROL MESH, AS SPECIFIED

PLANT: INSTALL PLANT THROUGH CUT IN MESH

TOPSOILMULCH MIX 100mm MIN. REFER TO TCL-015A FOR DETAILS
REFER NOTE 2

1000mm

1000mm

REFER TABLE 1

2
-

4B
-

1
-

3
-

DETAIL 3
-SCALE NTS

DETAIL 4A
-SCALE NTS

DETAIL 1
-SCALE NTS

ANCHOR TRENCH DETAIL AT BASE OF EMBANKMENT

STAPLE (300mm)
ON CENTRE

150mm

DETAIL 2
-SCALE NTS

ANCHOR TRENCH DETAIL AT TOP OF EMBANKMENT

4A
-

150mm x 150mm
ANCHOR TRENCH

150mm x 150mm
ANCHOR TRENCH

TABLE 1 - EROSION MESH PINNING REQUIEMENTS
SLOPE (V:H) APPLICATION PRODUCT MINIMUM PINS/m2 X Y

1:2.0-1:3.0 GENERAL EMBANKMENT PROTECTION HEAVY JUTE MESH 4-6 PINS 500-1000mm 400-600mm

1:3.0-1:4.0 GENERAL EMBANKMENT PROTECTION LIGHT JUTE MESH 4-6 PINS 500-1000mm 400-600mm

NOTE:
MINIMUM PINS, LAPPING DETAILS AND SPACING REQUIREMENTS ARE TO BE READ IN CONJUNCTION WITH THE INSTALLATION SPECIFICATIONS FROM THE MANUFACTURER.
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SEDIMENT FENCE

0.6
0

1.5
0

TOP OF EMBANKMENT

TOP WATER LEVEL

SEDIMENT SETTLING ZONE

SEDIMENT STORAGE ZONE

1
2

0.3
0

0.3
0 1.00

BERM EMERGENCY
SPILLWAY

PROVIDE CUT OFF TRENCH TO
FULL EXTENT OF EMBANKMENT

1
3

PRIMARY OUTLET

PROVIDE OUTLET PROTECTION

PROPOSED 300Ø OUTLET PIPE

APPROVED CLAY MATERIAL
COMPACTED IN MAX 200mm LAYERS

TYPICAL STORMWATER DETENTION POND CROSS SECTION
1:50

TYPICAL FOR ALL SEDIMENT BASINS

CULVERT HEADWALL

3.00GEOFABRIC

FACING CLASS ROCK
PROTECTION

TYPICAL OVERFLOW WEIR SECTION

0.30

5.00

0.30

0.3
0

3
1

DETAIL OF OVERLAP

WIRE OR STEEL MESH
3.00 max.

DIRECTION OF FLOW

DISTURBED AREA

0.6
max.

0.2m
UNDISTURBED AREA

POSTS DRIVEN 0.6m INTO
GROUND

GEOTEXTILE FILTER FABRIC
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150 MIN

CEMENT STABILISED

150 MIN

TRENCH METHOD (TRAFFICABLE) - MULTI BARRELS

PIPE CLASS 4

0.6 DIA.
150 MIN

BACKFILL

EMBANKMENT MATERIAL

PAVEMENTSUBGRADE
SURFACE

SELECTED BEDDING MATERIAL

TRENCH WIDTH
GREATER THAN 2500

LESS THAN 2500
TRENCH WIDTH

SELECTED BEDDING MATERIAL

SELECTED BEDDING MATERIAL

150 MIN

CEMENT STABILISED
BACKFILL

WINGWALLS AND APRON

SURFACE
SUBGRADE

PAVEMENT

EMBANKMENT MATERIAL

300 OR TO

BACKFILL

0.6 DIA. 150 MIN

PIPE CLASS 4

TRENCH METHOD (TRAFFICABLE) - MULTI BARRELS

WHICHEVER IS THE LESS
SUBGRADE SURFACE

CEMENT STABILISED

SUBGRADE
SURFACEPAVEMENT

EMBANKMENT MATERIAL

CEMENT STABILISED
BACKFILL

DIA.

TRENCH METHOD (TRAFFICABLE) - SINGLE BARREL
0.6 OF PIPE DIA.

SELECTED BEDDING MATERIAL

N.T.S.

N.T.S.

VE
RT

IC
AL

 T
RE

NC
H

12
00

 T
O 

15
00

 M
AX

 (T
YP

)**

<

NOTES:

TRENCH METHOD

EMBANKMENT MATERIAL

300

2
1

WINGWALLS AND APRON

150

N.T.S.
EMBANKMENT METHOD

SELECTED BEDDING MATERIAL

BACKFILL - EMBANKMENT METHOD - SINGLE BARREL

MATERIAL
EMBANKMENT

SUBGRADE SURFACE

PAVEMENT

300

BACKFILL - EMBANKMENT METHOD - MULTI BARRELS

EMBANKMENT
MATERIAL

1
2

N.T.S.

SUBGRADE SURFACE

CEMENT STABILISED
BACKFILL

1
2

1
2

1
2

600 OR TO SUBGRADE
SURFACE WHICHEVER IS
LESS

150 MIN
SELECTED BEDDING MATERIAL

PAVEMENT

600 OR TO SUBGRADE
SURFACE WHICHEVER IS
LESS

SELECTED BEDDING MATERIAL

150 150 150

600 OR TO SUBGRADE
SURFACE WHICHEVER IS
LESS

PIPE CLASS 4

*REFER NOTE 4.

*

150 MIN*

APPLICABLE TO ALL TRAFFIC ENVIRONMENTS

N.T.S.
APPLICABLE TO ALL TRAFFIC ENVIRONMENTS

TRENCH WIDTH    2500 TRENCH WIDTH > 2500
N.T.S.

*REFER NOTE 4.

PAVEMENT

DIA.

TRENCH METHOD (NON-TRAFFICABLE)

0.6 OF PIPE DIA.
SELECTED BEDDING MATERIAL

N.T.S.

0.3 OF
PIPE DIA.

EMBANKMENT
MATERIAL

*

*REFER NOTE 4.

10
0

VE
RT

IC
AL

 T
RE

NC
H

12
00

 T
O 

15
00

 M
AX

 (T
YP

)**

VE
RT

IC
AL

 T
RE

NC
H

12
00

 T
O 

15
00

 M
AX

 (T
YP

)**

10
0

10
0

10
0

10
0 10

0

0.6 OF PIPE DIA.

TABLE 1
D Ic

≤600 150
>600,≤1200 200

>1200 DIA/6

0.6 OF PIPE DIA.

* REFER TO TABLE 1

CEMENT STABILISED BACKFILL

300 OR TO SUBGRADE
SURFACE WHICHEVER IS
LESS

300 OR TO SUBGRADE
SURFACE WHICHEVER IS
LESS

MIN

Ic*

N.T.S.

150 MIN

300 300

5

5

5

5

5

5 5

1. BEDDING MATERIAL, FOUNDATION COMPACTION AND BACKFILL
COMPACTION TO BE AS PER SPECIFICATION 404 CULVERTS.

2. CEMENT STABILISED BACKFILL MIX TO BE AS PER SPECIFICATION
404 CULVERTS.

3. ALL DIMENSIONS IN MILLIMETRES UNLESS SHOWN OTHERWISE.
4. MINIMUM DISTANCE BETWEEN RUBBER RING JOINT TYPE PIPE

SHALL BE TAKEN BETWEEN THE COLLARS.
5. COVER TO TOP OF PIPE IS MATERIAL DEPENDENT.  REFER TO

MANUFACTURER'S REQUIREMENTS.
6. TRENCHING METHOD TO BE DETERMINED BY CONTRACTOR. THIS

WILL BE SUBJECT TO SITE CONDITIONS AND MUST MEET THE
REQUIREMENTS OF SPECIFICATION 203

7. A COMPETENT PERSON SHOULD DETERMINE THE BENCH WIDTHS.
8. IF STEEPER SLOPE THAN THOSE SPECIFIED IN THE EXCAVATION

CODE OF PRACTICE ARE BEING USED ON EXCAVATIONS DEEPER
THAN 1.5M, THEN  INPUT FROM AN APPROPRIATELY EXPERIANCED
ENGINNER MUST BE SOUGHT

9. FOR BENCHED TRENCHING METHOD, EMBANKMENT BACKFILL TO BE
PLACED PRIOR TO CEMENT STABILISED BACKFILL TO SUPPORT
CULVERT

10. AT DEPTHS GREATER THAN  THREE METERS BENCHES MUST BE
PROVIDED (WHERE BATTERING IS OTHERWISE PROPOSED)

11. AN  ENGINEER MUST DESIGN THE TRENCHES FOR EXCAVATIONS
DEEPER THAN SIX METERS.

VARIES**

** REFER TO NOTE 6

BENCH WIDTH ***

*** REFER TO NOTE 7

** REFER TO NOTE 6
*** REFER TO NOTE 7

BENCH WIDTH ***

VARIES**

BENCH WIDTH ***

VARIES**

** REFER TO NOTE 6
*** REFER TO NOTE 7

100 ABOVE
TOP OF PIPE

VARIES**

1200 TO 1500 MAX (TYP)**
VERTICAL TRENCH

** REFER TO NOTE 6
*** REFER TO NOTE 7
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REFER TABLE 1

N.T.S.

N.T.S.

N.T.S.

PLAN

LONGITUDINAL SECTION

ROCK PROTECTION LENGTH = LOR

CULVERT CHAINAGE

OFFSET - INLET

LC

OUTLET INVERT LEVEL 300

APRON LENGTH (A) CULVERT BARREL LENGTH APRON LENGTH (A)

(REFER CULVERT SCHEDULE) (REFER CULVERT SCHEDULE) (REFER CULVERT SCHEDULE)

(REFER CULVERT SCHEDULE)

PAVEMENT SUBGRADE SURFACE

WINGWALL

HEADWALL

PIPE DIA.

1500 MAX.

1500 MAX.
PIPE DIA.

TOPSOIL

W
ID

TH
 O

F 
RO

CK
 P

RO
TE

CT
IO

N
TO

 M
AT

CH
 A

PR
ON

UPSTREAM

N.T.S.

DOWNSTREAM

IF REQUIRED

'Y
'

B1

A1

B2

150

A2

FLOW

FLOW

1

APRON SLAB THICKENING
LINES SHOWN FOR Y<1000

APRON SLAB THICKENING
LINES SHOWN FOR Y>1000

APRON SLOPE TO BE MATCHED
WITH CULVERT SLOPE (TYP)

100 SELECTED
BEDDING MATERIAL

ROCK PROTECTION
TO BE LEVEL

CUT-OFF WALL - 500 OR `T' WHERE
ROCK PROTECTION SPECIFIED
REFER TO TABLE 1

SPIGOT AND SOCKET
(RRJ) TYPE PIPES

SILICON SEALANT INJECTED AT JOINT
OVER FULL PIPE CIRCUMFERENCE OF
FIRST PIPE JOINT

END PIPE ON UPSTREAM SIDE TO BE
HUMES FLUSH JOINT TYPE
OR SIMILAR APPROVED

CULVERT BARRELS

SL81 FABRIC

ROCK PROTECTION -
REFER TO NOTE 5.4

2 (MIN)-N16-125

CUT-OFF WALL

THICKNESS = T
REFER TO TABLE 1

PIPE DIAMETER 1

HEADWALL HEIGHT
REFER DETAIL
201631-0090

CONTRACTION JOINT
MAX SPACING 2000 (TYP)

CEMENT STABILISED FILL
REFER TO NOTE  5.3

(REFER CULVERT SCHEDULE)

E

CCULVERT PIPE

25

25

N.T.S.

CONTRACTION JOINT DETAIL
WHERE LENGTH OF HEADWALL > 4000

PIPE CULVERT

FACE OF CONCRETE
HEADWALL TO BE
PRIMED  WITH BITAC
PRIMER AND  SEALED
WITH 150 WIDE BITAC
OR SIMILAR APPROVED

CONTRACTION JOINTS (CJ) AT
4000 CRS MAX. WITH
CENTRES TO CORRESPOND
TO C OF BARRELS. ALL
HORIZONTAL
REINFORCEMENT  PASSES
UNCUT THROUGH
CONTRACTION JOINT.

L

1

INLET INVERT LEVEL

REFER DETAIL           201631-0090

OFFSET - OUTLET

EMBANKMENT MATERIAL

REFER TO DRG. 200131-062

2

SL81 FABRIC

APRON SLAB THICKENING LINES
NOT SHOWN FOR CLARITY

FLOW

INLET
REFERENCE POINT

OUTLET
REFERENCE POINT

RO
AD

 R
EF

ER
EN

CE
 LI

NE

ROAD
REFERENCE LINE

WINGWALL SLOPE TO
MATCH BATTER SLOPE
(1:3, 1:4 OR 1:6)

WINGWALL SLOPE TO
MATCH BATTER SLOPE
(1:3, 1:4 OR 1:6)

(+VE CHAINAGE)

SKEW DIAGRAM

SKEW -VE
(ANTI-CLOCKWISE)

SKEW +VE
(CLOCKWISE)

N.T.S.

CU
LV

ER
T

ROAD

CULVERT
CULVERT SKEWS
PREFFERED CULVERT SKEWS ARE :-

0°, 15°, 30° & 45°
-15°, -30° & -45°

CHAMFERS ALL ROUND

N.T.S.

FLO
W

INLE
T

REFERENCE POINT

ROAD REFERENCE LINE

PLAN OF MULTI BARREL PIPE CULVERT ON 45° SKEW

OU
TL

ET
RE

FE
RE

NC
E P

OI
NT

ROAD REFERENCE LINE

PLAN OF MULTI BARREL PIPE CULVERT ON 30° SKEW

PIPE CONFIGURATION DETAIL END ELEVATION

WINGWALL

HEADWALL

WINGWALL

HEADWALL
FL

OW

A/2 A/2

A A

A/2 A/2

N.T.S.

A/
2

A

9
9

9
9

9
9 9

L

CL

CL

CL

THESE DETAILS ARE NOT SUITABLE
FOR HEADWALLS GREATER THAN
2000 HIGH.

CLASS ROCK

FACING

LIGHT

1/4 TONNE

1/2 TONNE

500

750

1000

3000

3000

5000

5000

ROCK SIZE
(m)

MIN
THICKNESS

(T)

1250
0.90
0.70
0.40

0.75
0.55
0.30

0.55
0.40
0.20

0.40
0.30
0.15

ROCK MASS
(Kg)

% OF ROCK
LARGER THAN

MIN
LENGTH

(LOR)
100
35
2.5

250
100
10

0
50
90

500
250
35

1000
450
100

*

*

0
50
90

0
50
90

0
50
90

ASSUMING A SPECIFIC GRAVITY OF 2.65 AND SPHERICAL SHAPE FOR ALL ROCK
CLASSES.

TABLE 1: ROCK PROTECTION DETAILS

NOTES
1.  GENERAL

1.1 THIS DRAWING SHALL BE READ IN CONJUNCTION WITH MAIN ROADS STANDARD DRAWING 201631-0090 AND SPECIFICATION 404
CULVERTS.

1.2 THE PRECAST PIPE CULVERT UNITS SHALL BE SUPPLIED IN ACCORDANCE WITH MAIN ROADS SPECIFICATION 404 CULVERTS.
1.3 THESE STANDARD DRAWINGS ARE APPLICABLE FOR CULVERTS AS DESCRIBED BY THE ATTACHED DESIGN CRITERIA.

STRUCTURES THAT DO NOT MEET THESE CRITERIA SHALL BE DESIGNED OUTSIDE THIS STANDARD AND ARE SUBJECT TO
APPROVAL BY MAIN ROADS.

1.4 ALL UNITS ARE IN MILLIMETRES UNLESS OTHERWISE NOTED.

2. CONCRETE
2.1 APRON SLABS, WINGWALLS AND HEADWALLS SHALL BE CLASS N40 CONCRETE MINIMUM UNLESS NOTED OTHERWISE

(U.N.O) IN ACCORDANCE WITH MAIN ROADS SPECIFICATION 404 CLAUSE 404.09 AND ANNEXURE 404A TABLE 404A3.
2.2 THE MINIMUM CLEAR COVER TO REINFORCEMENT SHALL BE :-

a) ALL EXPOSED FACES   55
b) BURIED FACES - HEDWALLS AND WINGWALLS   55
c) FACES INCONTACT WITH GROUND - APRONS AND SLAB  65

IF MORE AGGRESSIVE SOIL CONDITIONS ARE PRESENT THEN SLABS AND WINGWALLS REQUIRE REDESIGNING AND SHALL
BE SUBMITTED TO MAIN ROADS FOR REVIEW AND APPROVAL.

2.3 CONCRETE FINISHES SHALL CONFORM TO THE FOLLOWING :-      2 INDICATES A FORMED CONCRETE SURFACE FINISH
AND SHALL BE IN ACCORDANCE WITH AS 3610.1

  U2 INDICATES AN UNFORMED CONCRETE SURFACE
(REFER TO SPECIFICATION 901)

2.4 ALL EXPOSED CONCRETE EDGES SHALL HAVE 20 X 20 CHAMFERS U.N.O .

3.  REINFORCEMENT
3.1 REINFORCEMENT STEEL SHALL BE IN ACCORDANCE WITH MAIN ROADS SPECIFICATION 822 STEEL REINFORCEMENT.
3.2 THE REINFORCEMENT SYMBOLS AND DENOTATIONS ARE AS FOLLOWS :-

N -  HOT ROLLED DEFORMED GRADE D500N BAR OF 500 MPa YIELD STRENGTH
SL -  GRADE D500L FABRIC OF 500 MPa YIELD STRENGTH

3.3 U.N.O, ALL BAR LAPS LENGTH SHALL BE A MINIMUM OF 45D AND A MAXIMUM OF 45D+150 FOR REINFORCING BARS.
STOCK LENGTHS AND STAGGERED LAPS SHALL BE PROVIDED. U.N.O, ALL FABRIC OVERLAPS SHALL BE A MINIMUM OF TWO CROSS WIRES
ON BOTH SHEETS.

3.4 REINFORCEMENT SHALL NOT BE WELDED OR HEAT TREATED.
3.5 CUTTING AND BENDING OF REINFORCEMENT SHALL BE IN ACCORDANCE WITH AS 3600.
3.6 REINFORCMENT PLACEMENT ABBREVIATIONS ARE :- FF - FAR FACE  NF - NEAR FACE       EF - EACH FACE

T  - TOP  TS - TOP SECONDARY
B  - BOTTOM  BS - BOTTOM SECONDARY

3.7 FABRIC MAIN REINFORCING WIRES SHALL BE AT RIGHT ANGLES TO FLOW DIRECTION. APRON SLAB REINFORCEMENT SHALL  BE PLACED
SQUARE WITH THE CULVERT UNITS UNLESS OTHERWISE SHOWN.

4.  ROAD SAFETY BARRIERS
4.1 ROAD SAFETY BARRIERS IF REQUIRED SHALL BE SHOWN ON THE PROJECT SPECIFIC DRAWINGS.

5. INSTALLATION
5.1 THE SERVICEABILITY LIMIT STATE BEARING CAPACITY SHALL BE NOT LESS THAN 250 kPa. A GEOTECHNICAL ENGINEER

SHALL CONFIRM THAT THE BEARING PRESSURE IS ADEQUATE
5.2 THE INSTALLATION AND BACKFILLING OF PIPE CULVERTS SHALL BE IN ACCORDANCE WITH MAIN ROADS SPECIFICATION 404.
5.3 BACKFILL MATERIAL IN ZONE OF SPECIAL COMPACTION AND CEMENT STABILISED BACKFILL SHALL COMPLY WITH MAIN

ROADS SPECIFICATION 404.
5.4 THE NEED FOR SCOUR PROTECTION SHALL BE DETERMINED BY THE PROJECT ENGINEER. THE DEPTH OF APRON SLAB

DOWNSTANDS MAY BE VARIED TO SUIT THE ROCK PROTECTION. ROCK PROTECTION SHALL COMPLY WITH MAIN ROADS
SPECIFICATION 406 ROCK PROTECTION.

9
9

9
9

9
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1000

150

N.T.S. N.T.S.
WINGWALL DETAILS

300

230
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150

225 150

U2

U2

2

3

3

3

SL81 FABRIC

1000 < Y < 2000 Y  < 1000

1
1 1

1

SECTION SECTION

Y  <  1000
SECTION SECTION

1000 < Y < 2000

300
LAP

500 OR 'T' WHERE ROCK
PROTECTION SPECIFIED -
REFER TO DWG NO. 200131-0061

CUT-OFF WALL

150
80

SL81 FABRIC

150

300
150

500 OR 'T' WHERE ROCK
PROTECTION SPECIFIED-REFER

TO DWG No. 200131-0061

CUT-OFF WALL

SL81 FABRIC

80

SL81 FABRIC
SL81 FABRIC
CENTRALLY PLACED

50

N.T.S.
LAPPING FOR FABRIC

2

U2

3

(TYP)

= =

12
5

N1
6 -

 12
5

65 55
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50 (M
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)

SL81 FABRIC

SL81 FABRIC
EACH FACE

CONSTRUCTION
JOINT

50
0 L

AP
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00

 (M
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)
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0

U2

230

3 2

U3

(T
YP

)

STARTER BARS
SL81 FABRIC

1
1 15

0

22
5

230

U2

3 2
SL81 FABRIC
(CUT TO SUIT PIPES)

WINGWALL
APRON SLAB

CONSTRUCTION JOINT (OPTIONAL):-

CAST PRIOR TO CASTING
OF WING WALL.

HEADWALL SHALL BE

APPROVED
150 WIDE BITAC OR SIMILAR
PRIMER AND SEALED WITH
CONCRETE PRIMED WITH BITAC

N16 - 125 (CRANK LEG 500
INTO WINGWALL)
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