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TYPICAL WIDENING IN CUTTING
MAINLINE CH 1460m

115

125

TYPICAL WIDENING ON EMBANKMENT
MAINLINE CH 2110m

70°

1 in 20 (min)

AS REQUIRED

< 5

1

THIS DETAIL SHOWS BENCHING FOR A AN
EXISTING SLOPE ANGLE OF 1 IN 2, HOWEVER
BENCHING IS REQUIRED FOR ALL SLOPES
STEEPER THAN 1 IN 5.

DETAIL A1
TYPICAL BENCHING DETAIL

50
0m

m
M

AX

1 in 20 (min)

MAXIMUM
BENCH HEIGHT
SHALL BE 0.5m

EXISTING GROUND LEVEL

TO BE BENCHED IN TO EXISTING
EMBANKMENT - SEE DETAIL A1

FINISHED PROFILE

FINISHED PROFILE

SUITABLE CLASS 1
GRANULAR FILL

1
3

1
2

PROPOSED DRAINAGE
CHANNEL

LOOSE AND/OR SOFT ORGANIC MATERIAL TO BE EXCAVATED
AND REPLACED WITH SUITABLE GRANULAR FILL. CLASS 6A
FILL TO BE PLACED BELOW STANDING WATER.

PROPOSED CARRIAGEWAY

PROPOSED CARRIAGEWAY

EXPOSED FACE TO BE INSPECTED
AND, IF PRESENT, POCKETS OF
SOFT/ORGANIC MATERIALS AND
LOOSE SILT TO BE EXCAVATED AND
REPLACED WITH CLASS 1 FILL

NOTES

1. DO NOT SCALE FROM DRAWING.
2. PROPOSED SECTIONS ARE TYPICAL AND THE PROPOSED

HEIGHTS OF THE CUTTINGS AND EMBANKMENTS VARY WITH
EXISTING TOPOGRAPHY.

3. EARTHWORKS ASSOCIATED WITH THE TWO-WAY WIDENING
WILL HAVE CUT SLOPES OF 1V:3H AND EMBANKMENT SLOPES
OF 1V:2H.

4. PROPOSED DRAINAGE, CULVERTS, PAVEMENT AND
LANDSCAPE DESIGN IS NOT SHOWN ON THIS DRAWING.
DRAWING TO BE READ WITH SUPPORTING EIAR FIGURES.

5. FINISHED GROUND PROFILES AND FILL INTERFACES SHOWN
INDICATIVELY. FILL ON EXISTING SLOPES WILL REQUIRE
BENCHING WHERE STEEPER THAN 1:5.

6. AN OBSERVATIONAL APPROACH IS TO BE ADOPTED FOR
EXPOSED CUTTING FACES. IF PERSISTENT SEEPAGES OR
FLOWS ARE OBSERVED DRAINAGE SHALL BE INSTALLED AS
AGREED WITH THE DESIGNER'S GEOTECHNICAL ENGINEER.
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PROPOSED DESIGN PROFILE

EXISTING GROUND PROFILE

CUT MATERIAL

SUITABLE GRANULAR FILL

KEY:



TYPICALLY 6m
ABOVE GROUND
LEVEL ON DOWN

SLOPE SIDE

PROPOSED HESCO BARRIER EXTENSION PROPOSED QUARRY EARTH BUND
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145

135
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125

205

195

155

EROSION PROTECTION (RIP RAP OR
SIMILAR) ON UP-SLOPE FACE

VEGETATED
DOWNSLOPE IN

ACCORDANCE WITH
LANDSCAPE DESIGN

1.5

1

1.5

1

TYPICAL
3m CREST

EXCAVATED
MATERIALCOARSE

GRANULAR FILL VA
R

IE
S

EXISTING HESCO BUND
COMPRISING
CONCERTAINER UNITS

COARSE
GRANULAR FILL

TYPICAL
3m CREST

LOOSE AND/OR ORGANIC MATERIAL TO BE
EXCAVATED AS ENCOUNTERED DOWN TO
SUITABLE FORMATION LEVEL

2
1

EROSION PROTECTION (RIP RAP OR
SIMILAR) ON UP-SLOPE FACE

1.5

1

EXISTING FOUNDATION COMPRISES
ENGINEERED GRANULAR FILL AND LAYERS OF

GEOGRID REINFORCEMENT

300mm TWIN WALL
DRAINAGE PIPES SPACED
EVERY 5m

WIDENED OMR

FILL TO BE BENCHED IN TO EXISTING SLOPE
WHERE STEEPER THAN 1V:5H

WIDENED OMR

BARRIER TOE EMBEDDED WITHIN
ENGINEERED GRANULAR

FOUNDATION FILL

GRANULAR FOUNDATION FILL
(INDICATIVE)

WEEP HOLES OR
SIMILAR DRAINAGE
OPENINGS ON UPPER
LEVELS OF BUND

1V:2H SLOPE OR SLACKER1
2

BUND EXTENSION TO COMPRISE HESCO
CONCERTAINER UNITS (OR EQUIVALENT)
TO TIE IN WITH HEIGHT AND FORM OF
EXISTNG BUND

EXISTING BACK SLOPE TO BE
REPROFILED TO 1V:2H SLOPE
OR SLACKER

TYPICALLY 6m
ABOVE GROUND
LEVEL ON DOWN

SLOPE SIDE

TYPICALLY 6m
ABOVE GROUND
LEVEL ON DOWN

SLOPE SIDE TYPICALLY 3m
ABOVE GROUND
LEVEL ON DOWN

SLOPE SIDE

VEGETATED DOWNSLOPE IN
ACCORDANCE WITH
LANDSCAPE DESIGN

BACKSLOPE TO BE
1V:2 SLOPE OR
SLACKER

NEW DRAINAGE CHANNEL BEHIND
BARRIER TO TIE INTO EXISTING AND
PROPOSED CULVERTS

EXISTING GROUND LEVEL

PROPOSED GROUND LEVEL

EXISTING GROUND LEVEL

PROPOSED GROUND LEVEL

PROPOSED GROUND LEVEL

DRAINAGE CHANNEL BEHIND
BARRIER TO TIE INTO
PROPOSED CULVERTS

EXISTING GROUND LEVEL

EXISTING GROUND LEVEL

PROPOSED GROUND LEVEL

DRAINAGE CHANNEL TO TIE INTO
PROPOSED CULVERTS

LOOSE AND/OR ORGANIC MATERIAL TO BE
EXCAVATED AS ENCOUNTERED DOWN TO
SUITABLE FORMATION LEVEL

1
2

EXPOSED FACE TO BE INSPECTED
AND, IF PRESENT, POCKETS OF
SOFT/ORGANIC MATERIALS AND
LOOSE SILT TO BE EXCAVATED AND
REPLACED WITH CLASS 1 FILL

EXPOSED FACE TO BE INSPECTED
AND, IF PRESENT, POCKETS OF
SOFT/ORGANIC MATERIALS AND
LOOSE SILT TO BE EXCAVATED AND
REPLACED WITH CLASS 1 FILL

EXPOSED FACE TO BE INSPECTED
AND, IF PRESENT, POCKETS OF
SOFT/ORGANIC MATERIALS AND
LOOSE SILT TO BE EXCAVATED AND
REPLACED WITH CLASS 1 FILL

NOTES
1. DO NOT SCALE FROM DRAWING.
2. PROPOSED SECTIONS ARE TYPICAL AND THE PROPOSED BARRIERS

AND BUNDS MAY VARY IN FORM AND GEOMETRY TO
ACCOMMODATE VARIANCES IN EXISTING TOPOGRAPHY.

3. PROPOSED DRAINAGE, CULVERTS, PAVEMENT AND LANDSCAPE
DESIGN IS NOT SHOWN ON THIS DRAWING. DRAWING TO BE READ
WITH SUPPORTING EIAR FIGURES.

4. FORM OF EXISTING HESCO BARRIER BASED ON AVAILABLE
AS-BUILT DRAWINGS. EXISTING HESCO BARRIER COMPRISES
HESCO CONCERTAINER UNITS WHICH MAY REQUIRE LOCALISED
REPLACEMENT WITH HESCO UNITS (OR EQUIVALENT) TO
FACILITATE EARTHWORKS AND DRAINAGE CONSTRUCTION AS
PART OF THE MTS SCHEME. EXTENTS OF REMOVAL AND
REPLACEMENT WHICH MAY BE REQUIRED IS TO BE CONFIRMED
PRIOR TO CONSTRUCTION.

5. FINISHED GROUND PROFILES ARE INDICATIVE. FILL ON EXISTING
SLOPES WILL REQUIRE BENCHING WHERE STEEPER THAN 1:5.

6. PROPOSED FOUNDATIONS ARE SHOWN INDICATIVELY.
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EXISTING GROUND LEVEL

PROPOSED GROUND LEVEL

HESCO (OR SIMILAR) UNITS

SUITABLE GRANULAR FILL

EROSION PROTECTION

7. CULVERTS PROPOSED THROUGH EXISTING AND PROPOSED HESCO
BARRIES AND THROUGH QUARY AND OMR BUND. FOR LOCATION
DETAILS SEE GENERAL ARRANGEMENT FIGURE 4.2B.

8. AN OBSERVATIONAL APPROACH IS TO BE ADOPTED FOR EXPOSED
CUTTING FACES. IF PERSISTENT SEEPAGES OR FLOWS ARE
OBSERVED DRAINAGE SHALL BE INSTALLED AS AGREED WITH THE
DESIGNER'S GEOTECHNICAL ENGINEER.



POST

INTERMEDIATE SUSPENSION

POST POST POST POST

DETAIL A1
TYPICAL ROCKFALL PROTECTION

BARRIER
(NOT TO SCALE)

DETAIL A2
TYPICAL ROCKFALL PROTECTION BARRIER

ANCHORED IN LOOSE SOIL OR ROCK
(NOT TO SCALE)

DETAIL A3
TYPICAL ROCKFALL PROTECTION BARRIER

ANCHORED IN CONCRETE FOUNDATION IN ALL
SOIL TYPES

(NOT TO SCALE)

TRANSMISSION ROPES

TOP SUPPORT ROPES
AND BYPASS ROPE

LATERAL ANCHOR ROPE

ANCHOR IN
DIRECTION OF
ROPE

BOTTOM
SUPPORT
ROPES AND
BYPASS ROPE

VERTICAL ROPE

ANCHOR IN DIRECTION OF ROPE

ROPE ANCHOR

BASE PLATE WITH HINGE

REINFORCED CONCRETE FOUNDATION

ANCHORS

45° ANCHORS

BASE PLATE WITH HINGE

REINFORCED CONCRETE FOUNDATION

1 ANCHOR

ROPE
 ANCHOR

1 ANCHOR

ANCHORING IN SOIL: MIDDLE: 1 VERTICAL ANCHOR + 1 X 45° ANCHOR 
BORDER: 2 VERTICAL ANCHORS + 1 X 45° ANCHOR

 ANCHORING IN BEDROCK: 2 VERTICAL ANCHORS

DETAIL B1
TYPICAL SHALLOW LANDSLIDE BARRIER

(NOT TO SCALE)

REINFORCED CONCRETE
FOUNDATION

LOWER
SUPPORT

ROPE WITH
BRAKE RINGS

UPPER
SUPPORT

ROPE WITH
BRAKE RINGS

RETAINING
ROPE BRAKE
RING

MIDDLE POST

LATERAL
ANCHOR ROPE

APRON

REINFORCED CONCRETE
FOUNDATION

NOTES
1. DO NOT SCALE FROM DRAWING
2. FLEXIBLE BARRIERS ARE REQUIRED AT THE LOCATIONS INDICATED

IN THE GENERAL ARRANGEMENT FIGURE 4.2B
3. THE FLEXIBLE BARRIERS SHOWN IN THIS DRAWING REPRESENT

TYPICAL FLEXIBLE BARRIER SOLUTIONS THAT MAY FULFIL THE
PROPOSED BARRIER REQUIREMENTS. THEY DO NOT REPRESENT
DESIGN PROPOSALS.

4. THE FLEXIBLE BARRIERS SHALL BE DESIGNED BY OTHERS.
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