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Executive Summary 
This report presents the results of preliminary geotechnical assessment of the proposed 
concept design for the duplication of Mona Vale Road between McCarrs Creek Road and 
Powder Works Road.  Potential geotechnical issues and constraints are identified based 
upon Concept Design Option 1A, provided by Andrew Jedniuk of Road Design Section, 
RMS.  It should be noted however, that many of the comments and observations made 
within this report will be relevant to other design options. 
 
Observations are based on: 

• A site inspection which involved walking the western 3 kilometres of the alignment 
• Long section for Option 1A 
• Cross Section for Option 1A 

 
Based on the concept plan, the proposed duplication consists mainly of: 
 

• Widening of existing cuttings, mainly in sandstone with overlying residual soil. 
• Widening over existing fill embankments. 
• Shallow excavation into the existing carriageway. 
• Minor raising of the existing carriageway. 
• Limited zones of retaining structures 

 
The geotechnical assessments within this report are subdivided into 21 sections based on 
the proposed preliminary design elements.  The geotechnical assessments: 

• Outline geotechnical issues observed on site or identified from the design plans 
• Identify geotechnical components of the proposed construction 
• Outline appropriate geotechnical investigations that should be considered for 

concept design stage 
• Outline possible design changes to consider to minimise, or eliminate, geotechnical 

issues or difficult engineering solutions. 
 
The site observations indicated that the existing alignment generally follows an undulating 
ridge line in Hawkesbury sandstone, with steep terrain to the south of the alignment in 
places. 
 
Widening over some existing fill embankments may create significant construction issues 
with respect to the narrow corridor and the need to keep two traffic lanes open.   
 
In some zones, the stability of the existing steep terrain, with colluvial soils and large 
detached boulders, could be an issue.  In such zones, bridging or cantilevered structures 
might provide a cost effective long term solution. 
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1. Introduction 
This report presents preliminary geological and geotechnical observations and 
recommendations relating to the proposed duplication of Mona Vale Road 
between McCarrs Creek Road and Powderworks Road.  The observations and 
recommendations contained within this report are based on Design Option 1A, 
which was current at the time of a site walk over in January 2012.  It should be 
noted however, that many of the observations and recommendations made are 
general in nature, and that they will apply to other design options. 
 
These observations have been used as a basis to prepare a proposal for 
concept geotechnical investigations for concept design Option 1D, the preferred 
option at the time of writing. 
 
Assumptions that have been made in preparing this report, that are of a non-
geotechnical nature, are: 

• Two way traffic flow needs to be maintained during construction 
• Heritage sites cannot be disturbed 
• Minimum disturbance of vegetation in the national park for construction 

purposes 
• Minimum disturbance of protected flora and fauna within the current road 

corridor 
• Avoidance of land acquisition for the proposed widening related 

structures encroaching into the national park. 

2. Geology and Site Topography 
Reference to the 1:100,000 Geological Series Sheet for Sydney shows the site 
to be underlain by Hawkesbury Sandstone comprising of medium to coarse 
grained quartz sandstone, very minor shale and laminate lenses. 
 
Reference the 1:100,000 Landscape map for Sydney shows the site belongs to 
Hawkesbury Group which is characterised by rugged, rolling to very steep hills 
on Hawkesbury Sandstone, with local relief of 40m to 200m, ground surface 
slopes of more than 25%, rock outcrop of more than 50%, narrow crests and 
ridges, narrow incised valleys, steep side slopes with rocky benches and broken 
scarp and boulders. The subsurface soil in this group is likely to be shallow, less 
than 0.5m, stony, highly permeable and susceptible to extreme erosion and 
mass movement hazards. 
 
Rock types and the site topography observed during the site visit were generally 
consistent with the geology and landscape indicated on the published maps. 
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3. Background 
Based on the concept plan and cross sections for Design Option1A, the 
proposed duplication incorporated the following design elements: 
 

• Widening into existing cuts, principally residual soils and sandstone. 
• Widening over existing fill embankments with 2:1 earth batters. 
• Excavation into existing carriage way to lower grade line. 
• Filling over existing carriageway to raise grade line. 
• Alignment along narrow ridgelines with steep terrain underlying proposed 

earthworks. 

4. Site Inspection 
4.1 Initial Site Inspection 
 
Geotechnical staff from RMS Geotechnical Investigation Section undertook a 
site walkover on Friday 19th January from the proposed start of works, east of 
the McCarrs Creek intersection, through to the Bahi temple at approx Ch 3000 
(based on Design Option 1A).  Chainages 3000 to 3475 were viewed from a 
vehicle due to time constraints. 
 
The purpose of the site walkover was to; 

• Relate terrain and design features to existing plans and sections 
• Develop a general understanding of the site geology 
• Develop an understanding of topographic, geological and heritage 

constraints on the proposed works 
• Assess feasible retaining wall options 
• Assess material supply and re-use issues 
• Assess feasible cut batter angles and soundness of rock  in batters 
• Assess site investigation requirements for concept design 
• Assess the benefits of alignment changes to areas of difficult engineering 

and construction 
 

4.2 General Observations 
 
During the site inspection the following general observations were made: 
 

• The existing alignment essentially follows an undulating ridge line 
• Steep slopes, with scarps in places, are observed on the southern side of 

the westbound lane, with surface boulders and potential loose buried 
boulders.  In Particular, potentially unstable terrain was identified along 
the southern side of westbound lane from chainage 840m-chainage 
1240m. 
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• Existing Fill embankments of varying thickness, possibly up to 8-10m in 
places.  The higher existing fill embankments are generally located on 
the southern side of westbound carriage way. 

• The locations where fill extends across the alignment generally coincide 
with the natural drainage gullies.  It is understood that one or more of 
these locations are potential fauna underpass sites. 

• Excavation into sandstone for cut widening, and excavation into existing 
pavement for lowering of the grade line, may produce some high quality 
material for re-use as Select. 

• Thin seams of less durable sandstone and/or siltstone are exposed 
within existing cuttings.  Such seams within new excavations may require 
protection 

• Extremely weathered dykes (igneous rock intrusions) were identified in 
an existing cutting between Ch. 2380 and Ch. 2600.  The dykes are 
susceptible to more rapid weathering and may need protection in any 
new excavation.  In addition, blending of excavated dyke material with 
sandstone may lower the material quality if there is a need to use it as 
Select. 

4.3 Concept Geotechnical Investigations to be 
undertaken on site: 

The following general recommendations for concept stage geotechnical 
investigations are based on the assumption that a variation of Design Option 1 
will be investigated.  However, similar investigations would be required for other 
design alignments. 

• Slope stability assessment in the scarp area by detailed geological 
mapping. 

• Mapping of existing cut batters to establish the appropriate cut batter 
angles and possible batter stabilisation measures if required. 

• Determine quality of existing fill material where necessary (test 
pitting/drilling). 

• Determine condition of existing fill/natural material interface (such as 
degree of compaction, material types and variation in groundwater 
condition. 

• Assess rock quality for foundations of bridge or wall foundations (drilling 
and test pitting) 

• Monitor groundwater flows in fill and bedrock (standpipes in boreholes). 
• Determine suitability of excavated material for re-use on site. 

5. Preliminary Results and Limitations 
Observations and comments relating to the site inspection are detailed 
below in Tables 1 to 21.These observations and comments have been 
subdivided into 21 divisions based on design elements identified in Design 
Option 1.  It should be noted that some of these design elements do not 
exist in later design options. 
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Table 1 – Chainage 000 to 020 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
 

Ch000 
- 

Ch020 

• Minor Raising of an existing 
carriage way and shoulder on 
the  southern side  westbound 
lane 

 

• Fill zone of unknown depth 
possibly up to 3 to 4m mainly 
on the southern side of 
westbound lane  

 
• longitudinal crack parallel to 

the  carriage way on the 
westbound lane possibly due 
to settlement of sub-grade or 
rotational movement of  the 
existing fill embankment 

• No major geotechnical 
constraints 

• Stabilization measures may be 
required which will depends on 
the detailed nature of 
proposed work and the 
existing RMS assessed risk 
level 

 

• The condition, the thickness 
and the stability of existing fill 
may need to be investigated 

• Depth to bedrock or suitable 
founding material may need to 
be established  

 

• Review of the assessed slope 
risk level if exist any 

• Conduct slope risk 
assessment 

• Borehole drilling from existing 
shoulder 

• Possible standpipe in BH, 
dependent upon conditions 
identified in BH  

 
 

 
• None 

 
 
 

 
 
 
 
 
 
 

 
 

Typical Design Section 
 

 

 

 

 
 
 

 
 
 

Westbound lane approximate chainage 010 
Longitudinal cracks in the existing pavement 

 

 
 
Heavily vegetated area in the gully southern side of the guard rail which 
may indicates the foundation area for the fill embankment is saturated  
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Table 2 – Chainage 020 to 350 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, Testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch020 
- 

Ch350 

• Minor Cutting  on the northern 
side of eastbound lane  from 
0.5-3m depth 

• Minor  Filling on the southern 
side of westbound  lane with 
2:1 (H:V) batter  

• Residual soil profile exposed in 
the existing cutting (westbound 
side) 

• No major geotechnical 
constraints 

• Appropriate cut batter angle 
needs to be determined  

• Depth to bedrock likely to be 
shallow 

 

• Test pitting 
• Mapping of the existing cut  
• Lab testing to determine 

mechanical properties of cut 
floor and excavated material 

 

 
• None 

 
 
 

 
 
 
 

 
 
 
 

Typical Design Section 
 

 
 
 

 
 
 
 

 
 

Typical Design Section 
 

 
 

 
 

 
 

 
Residual soil overlying sandstone bedrock in the existing cut 
batter to be widened 
Westbound lane approximate chainage 100 
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Table 3 – Chainage 350 to 480 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigations, Testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch350 
- 

Ch480 

• Significant widening of existing 
fill embankment with 2:1 (H:V) 
Batter on the southern side of 
westbound lane 

• Proposed fill height approx 6m 

• Existing Fill Embankment of 
unknown thickness on both 
sides of existing alignment. 

 

• Extensive earthworks and long 
term stability of associated 
with fill embankment 

• May require RSW or piled 
retaining wall to minimise 
footprint due to proximity of 
rare flora species.  Any RSW 
may require temporary 
retaining structures in existing 
fill during widening  

• Bedrock is expected to be 
variable in depth. 

• Review of any existing slope 
risk assessment. 

• Test pitting in the toe area of 
existing fill 

• Borehole in the existing 
westbound shoulder to confirm 
the nature and thickness of 
existing fill. 

• Standpipe in BH to monitor 
groundwater 

 

• Retaining wall instead of 2:1 
(H:V) batter  

• Shifting the alignment to the 
north would reduce the amount 
of earth works required for fill 
embankment due to flatter 
topography  

 
 
 

 
 

 
 
 

Typical Design Section 
 

 
 

 
 

Typical Design Section 
  

 
 
 

 
 

 
Westbound lane approximate chainage 400m, the existing 
fill embankment to be widened on westbound side 
 

 
 
 
 
 
 
 
 
 
 
Table 4 – Chainage 480 to 560 
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Chainage 
 

Preliminary Design Elements 
 

Site  Observations 
 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigations, Testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
Ch. 480 

- 
Ch. 560 

• Minor cutting on the southern 
side of westbound lane. 

• Shallow excavation into 
existing carriageway. 

• Lateritic soil approx 0.5-1.0m 
thick underlain by Moderately 
Weathered Sandstone on both 
sides of Mona Vale road  

• Excavatability due to bedrock 
at shallow depth. 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

 

• Test pitting 
• Lab testing to determine 

mechanical properties of cut 
floor and excavated material 

• Mapping the existing cut t 

• None  

 
 
 

 

 
 
 
 

Typical Design Section 
 

 

 
 
 

Typical Design Section 
 

 

 
 
 

 
 

 
Westbound lane approximate chainage 560,  
The existing cut with lateritic soil to be widened 
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Table 5 – Chainage 560 to 640 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch. 560 
- 

Ch. 640 

• Widening by cutting on both 
sides of the road, up to 6 m 
high on eastbound side 

• Shallow excavation into 
existing carriage way 

• Minor filling on the westbound 
lane in places 

• Lateritic soil up to 1.5m thick 
underlain by moderately 
weathered sandstone up to 
3.5m thick in the existing 
cutting on northern side of 
eastbound lane 

• Lateritic soil  about 0.5-1.0m 
thick underlain by moderately 
weathered sandstone in the 
westbound side 

• Existing bedrock in cut 
appears in good condition at 
steep angles 

• Excavatability. 
• Determination of suitable cut 

batter angles. 
• Determination of any possible 

stabilization treatment  
• Material re use 
 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Review of any existing slope 
risk assessment 

• Borehole above existing 
eastbound batter 

• Standpipe in BH to monitor 
groundwater 

• Test pits above both existing 
cut batters 

• Laboratory testing to 
determine mechanical 
properties of material 

• Mapping of existing cutting 

• None  

 
 
 

 

 
 
 
 

Typical Design Section 
 

 

 
 
 
 

Typical Design Section 
 

 
 

 
 

 
 

Eastbound lane approximate chainage 600 
Lateritic soil orange brown colour underlain by weathered 
sandstone bedrock in the existing cut 
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Table 6 – Chainage 640 to 800 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch. 640 
- 

Ch. 800 

• Significant widening of existing 
fill embankment with 2:1 (H:V) 
Batter on the southern side of 
westbound lane 

• Minor cutting and filling on the 
northern side of eastbound 
lane 

• Existing fill on the southern 
side of eastbound lane, approx 
2.5m to 10 m thick.  

• Sudden changes in fill 
thickness due to sudden 
changes in underlying 
topography, as defined by the 
scarp around chainage 700m 

• Existing cut in sandstone on 
the southern side of the 
eastbound lane 

• Proposed fill embankment to 
be constructed on sloping 
terrain with Colluvial soil, 
possibly unstable. 

• Excavatability due to bedrock 
at shallow depth in places. 

• Extensive earth works  
• Long term stability of thick fill 

embankment 
• May require retaining wall to 

minimise footprint, If RSW are 
proposed, temporary retaining 
structures may be required 
within existing fill. 

 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Depth of bedrock likely to be 
variable and probably has a 
“stepped” profile. 

 

• Review of any existing slope 
risk assessment 

• Borehole in the existing 
shoulder to confirm the nature 
and thickness of fill 

• Standpipe in BH to monitor 
groundwater  

• Test pitting in the toe area of 
the fill embankment to confirm 
the nature of bedrock 

• Mapping of the existing cut 
• Laboratory testing to 

determine mechanical 
properties of material.  

• Retaining wall instead of 2:1 
(H:V) batter  

• Possible partial bridging, or 
cantilevered structure for 
westbound to reduce footprint. 

• Shifting the alignment into the 
north would reduce the size of 
the proposed fill and increase 
supply of good rock material; 
however this may disturb the 
environmental constraint area 
to the east. 

 
 
 

 
 
 

 
 
 
 

Typical Design Section 
 

 
 
 

 
 

Typical Design Section 
 

 

 
 
 

 
 

 
 

Approximate chainage 640-740 
Sandstone bedrock in the existing cut to be widened 

   
 
 
 
 

 
The existing fill embankment on the westbound lane to be widened 
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Table 7 – Chainage 800 to 840 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch. 800 
- 

Ch. 840 

• Minor Cutting on the southern 
side of westbound lane 

• Shallow excavation into 
existing carriage way 

• Intersection with Kimbriki Road 

• Some sandstone bedrock 
exposures on the southern 
side of westbound lane 

• Existing fill material the full 
width of proposed carriageway 
in vicinity of Kimbriki 
Road/Endangered flora area. 

 

• Existing fill material of 
unknown quality full width of 
proposed carriageway 

• Excavatability due to bedrock 
at shallow depth east of 
Kimbriki Road 

• Need to keep intersection 
operational during widening 
works 

 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Mapping of fill area 
• Borehole or boreholes in 

existing fill to determine 
thickness, quality, variability 

• Standpipes in BH’s to monitor 
groundwater 

• Test pit east of Kimbriki Road  
• Laboratory testing to 

determine mechanical 
properties of material. 

• Consider a shift in alignment to 
the north 

 
 
 

 
 

 
 
 

Typical Design Section 
 

 
 

 
 
 

Typical Design Section 
 

 

 
 
 

 
 

 
 
Eastbound lane approximate chainage 800-820 
sandstone bedrock in the existing cut 
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Table 8 – Chainage 840 to 1240 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 

Ch. 840 
- 

Ch. 1240 

• Significant Fill Embankment up 
to 11m high with 2:1 batter on 
the southern side of 
westbound lane 

• Zones of proposed retaining 
wall southern side of 
westbound lane. 

• Shallow  to moderate 
excavation into existing 
carriage way 

• Steep terrain on southern side 
of existing alignment, with 
irregular sandstone scarp. 

• Detached boulders (surficial 
and partially buried) up to 
estimated volume of 300m3 on 
the southern side of 
westbound lane.  Indication of 
previous movement and 
existing instability 

• Very thick existing fill, possibly 
up to 8 m in places, on the 
southern side of westbound 
lane 

• Existing cut in sandstone 
bedrock in the northern side of 
eastbound lane 

 

• Heritage feature at the 
northern side of Mona Vale 
road between Ch1160 to1200. 

• Probable marginal global 
stability of existing steep 
terrain and rock benches south 
of existing alignment 

• Loose boulders may exist in 
foundation area of 
embankment and/or retaining 
wall. 

• Construction difficulties 
associated with the narrow 
corridor and need to keep two 
lanes of traffic open. 

• 2:1 (H:V) batter impractical 
due to steep terrain  

• Extensive earth works 
• The long term stability of 

proposed fill embankment. 
• If RSW are proposed 

temporary retaining structures 
may be required within existing 
fill material. 

• Restricted working room for 
construction outside of (south 
of) location of any retaining 
structure. 

• Assessment of global stability 
a priority to determine whether 
widening in this section is 
feasible. 

 

• Review of any existing slope 
risk assessment. 

• Detailed geological mapping 
and geotechnical assessment 
on the steep terrain southern 
side of westbound lane  

• Boreholes in existing 
westbound (shoulder if 
possible).  Likely night work 
due to narrow corridor. 

• Standpipes in BH’s to monitor 
groundwater (may require 
traffic control to monitor 
periodically) 

• Test pits at base of fill to 
determine thickness of 
colluvium. 

• Laboratory testing to 
determine mechanical 
properties of material. 

• Shifting the alignment to the 
northern side of Whale Rock 
(up to chainage 1160) may 
avoid many of geotechnical 
issues and constraints 

• Narrowing of medium would 
move the alignment away from 
the edge of the scarp by a few 
metres (as proposed in Design 
Option 1D). 

• Extensive use of retaining 
structures to move foundations 
away from the edge of the 
scarp.  Added benefit of 
minimising footprint. 

• Partial bridging or cantilevered 
structure for westbound 
carriageway to move 
foundations away from the 
edge of the scarp.  Added 
benefit of minimising footprint. 

• Temporarily move eastbound 
during construction to 
proposed service trail 
alignment north of Whale Rock 
to enable construction access 
on main alignment. 

 
 
 

 
 

Typical Design Section 
 

 

 
Typical Design Section 

 

Typical Design Section 
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Photo showing narrow corridor between cuts and scarp –Construction difficulties 
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Table 9 – Chainage 1240 to 1360 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch. 1240 

- 
Ch. 1360 

• Widening of the existing cut on 
both sides 1.5 to 2.0m deep 

• Shallow excavation into 
existing carriage way 

• Existing cutting in Sandstone 
with interbedded layers of 
extremely weathered material. 

• Evidence of previous blasting 
in sandstone bedrock. 

• Excavatability  
• Determine appropriate cut 

batter angles 
• Determine possible need for 

batter treatment 
• Material re-use 

• Appropriate cut batter and any 
required stabilization can be 
established by Mapping 
existing cut 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Mapping of existing batters 
• Test pit above existing 

westbound batter 
• Laboratory testing to 

determine mechanical 
properties of material. 

• Temporarily move eastbound  
carriageway during 
construction to proposed 
service trail alignment north of 
Whale Rock to enable 
construction access on main 
alignment (as per section to 
the east) 

• Shifting the alignment to the 
northern side of Whale Rock 
(as per section to the east). 

 
 
 

 
 
 
 

 

 
Typical Design Section 

 

 
 

 
 
 

 
 
 

 

 
 
 

  
Sandstone exposed in existing westbound cut to be widened  

Note :High rates of degradations of some beds (differential weathering) 

 
Sandstone exposed in existing eastbound cut to be widened   
Moderately weathered bed overlying an extremely weathered bed. 
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Table 10 – Chainage 1360 to 1440 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch. 1360 

- 
Ch. 1440 

• Minor widening of existing fill 
embankment on both sides 

• Shallow excavation into 
existing carriage way 

• Existing alignment on fill 
embankment. 

• Estimated thickness of 2m on 
the westbound lane and less 
than 1m in the eastbound lane 

• No sign of embankment 
instability other than minor 
erosion 

• Excavatability due to bedrock 
at shallow depth  

• Existing fill of unknown quality 
• Need to assess fill foundations 
 

• Selective excavation of 
existing pavement material 
may produce Select material. 

• Test pits in existing fill north 
and south of existing alignment 

• None 

 
 
 

 
 

 
 

 
Typical Design Section 

 

 
 
 
 
 

 
Typical Design Section 

 
 
 
 

 
 
 

 

  
Sandstone exposed in existing westbound cut to be widened  

 
Existing Fill embankment in the westbound lane to be widened  
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Table 11 – Chainage 1440 to 1500 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch. 1440 

- 
Ch. 1500 

• Significant Fill Embankment 
with 2:1 (H:V) batter on 
southern side on existing fill 
embankment 

• Minor Filling on northern side 

• Existing fill embankment with 
possible thickness of more 
than 4.5m on southern side. 

• Global stability of reasonably 
steep terrain to south of 
existing carriageway needs to 
be assessed. 

• Proposed 2:1 batter has a 
large footprint as it “chases the 
slope” in some zones. 

• Reasonably significant 
earthworks. 

• Need to assess fill foundations 
• May require retaining wall to 

minimise footprint. If RSW is 
proposed, temporary retaining 
structures may be required 
within existing fill. 

• Excavatability due to bedrock 
at shallow depth 

 
 

• Bedrock is expected to be 
variable in depth, and probably 
“stepped”. 

• Widening on the eastbound 
lane first then to westbound 
lane would minimise or avoid 
the need to use temporary 
retaining structures 

• Review of any existing slope 
risk assessment. 

• Detailed geological mapping 
and geotechnical assessment 
on the steep terrain southern 
side of westbound lane  

• Test pit at toe of existing batter 
 

• Retaining wall instead of earth 
fill batter. 

• Shifting the alignment further 
to the north would avoid the 
need to construct a significant 
fill embankment. 

 
 

 

 
Typical Design Section 

 

 

 
Typical Design Section 

 
 
 
 

 

 
 

  
 

Existing Fill embankment possibly 4.5 m thick in the westbound lane to 
be widened  
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Table 12 – Chainage 1500 to 1580 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.1500 

- 
Ch.1580 

• Minor cutting into existing 
westbound batter in places. 

• Minor filling on both sides in 
places. 

• Shallow excavation into 
existing carriage way 

• Existing cutting in Sandstone 
with interbedded layers of 
extremely weathered material. 

 

• Excavatability  
• Determine suitable cut batter 

angle 
• Determine possible need for 

batter treatment. 
• Material re-use 

• Selective excavation of 
bedrock and existing 
pavement may produce select 
fill. 

• Review of any existing slope 
risk assessment. 

• Mapping of the existing cut 
• Test pit above existing 

westbound batter. 
• Laboratory testing to 

determine mechanical 
properties of material. 

 

• None 

 
 
 

 

 
Typical Design Section 

 

 

 
  

Sandstone in westbound cut batter.  Note the less resistant extremely weathered bed (clay seam)  
 
 
 
 
 
 



Preliminary Geotechnical Assessment, Mona Vale Road Widening 
McCarrs Creek Road to Powder Works Road 

 

Report No.GEO4353-1 Commercial in Confidence Page 17
 

 
Table 13 – Chainage 1580 to 1700 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.1580 

- 
Ch.1700 

• Significant widening of existing 
fill embankment on the 
northern side of  eastbound 
lane 

• Raising of existing carriage 
way 

• Minor cutting on the southern 
side of westbound lane 

• Fill embankment with 
estimated thickness of up to 2 
to 3m on the northern side of 
the eastbound lane 

• Some sandstone bedrock 
exposure on the southern side 
of westbound lane 

• If RSW proposed instead of 
earth fill batter, temporary 
retaining structure may be 
required in existing fill material. 

• Excavatability due to bedrock 
at shallow depth in places 

• Terrestrial termite mound  
spots on the southern side 

• Bedrock is expected to be at 
shallow depth 

 

• Test pit at the toe area of the 
existing fill embankment to 
determine foundation 
conditions 

• Borehole in the existing 
eastbound shoulder of the fill 
embankment 

• Shifting the alignment to the 
south would minimise earth 
works associated with fill 
embankment, but will involve 
some cutting in sandstone 
bedrock 

 
 
 

 

 
 
 

Typical Design Section 
 

 

 
 

Typical Design Section 
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Table 14 – Chainage 1700 to 1840 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.1700 

- 
Ch.1840 

• Significant Cutting  on the 
southern side of westbound 
lane up to 8 m high 

• Excavation into existing 
carriageway up to 2m deep. 
Depth increasing towards the 
east. 

• Exposure in existing benched 
cut with 0.5 to 1.5m thick 
residual soil and extremely 
weathered sandstone 
underlain by moderately to 
slightly weathered sandstone 
bedrock.  Estimated thickness 
of exposure 3m to 5 m in the 
southern side of westbound 
lane. 

• Fill embankment with 
estimated thickness of 1 to 
1.5m in northern side of the 
eastbound lane 

• Excavatability  
• Determine appropriate cut 

batter angles 
• Determine possible need for 

batter treatment 
• Material re-use  
• Earthworks balance 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• “Select” material may meet 
possibly R57 backfill 
requirement 

 

• Review of any existing slope 
risk assessment. 

• Detailed Mapping and 
kinematic analysis to provide 
appropriate cut batter angle 
and stabilisation options. 

• Borehole above existing 
westbound batter. 

• Standpipe in BH to monitor 
groundwater. 

• Test pit above existing 
westbound batter. 

• Laboratory testing to 
determine mechanical 
properties of material. 

 
 

• If earthworks balance is short, 
consider widening verge or 
laying batter angle back to 
gain material and reduce 
stabilisation costs. 

 
 
 

 
 

 
 
 
 
 

Typical Design Section 
 

 
 

 
 
 
 
 

Typical Design Section 
 
 

 

 
  

 
Existing benched cutting in sandstone bedrock to be widened on the 
southern side of westbound lane. 
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Table 15 – Chainage 1840 to 2040 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.1840 

- 
Ch.2040 

• Cutting next to and beneath 
existing carriage way approx. 
0.5 to 2 m deep. 

• Exposed sandstone bedrock 
on both sides of existing 
alignment in places. 

• Shallow Fill embankment on 
the northern side of eastbound 
lane. 

• To the east of the existing 
sandstone cut on the northern 
side the terrain drops into a 
gully.  Sandstone at this 
location essentially consists of 
several large detached 
boulders. 

• Steep terrain to the south of 
the existing alignment in 
places. 

• Excavatability  
• Widening into the existing cut 

on the northern side will 
involve excavation into large 
loose boulders. 

• Global stability of steep terrain 
to the south of the alignment. 

• Selective excavation may 
produce select material from 
sandstone bedrock and 
pavement 

 

• Review of any existing slope 
risk assessment. 

• Mapping of existing cut batters 
• Assessment of global stability 

of steep terrain to the south of 
existing alignment. 

• Test pits in vicinity of existing 
cuttings. 

• Laboratory testing to 
determine mechanical 
properties of material 

 

• Consider complete removal of 
detached boulders where 
widening is proposed into 
existing eastbound cut batter. 

 
 
 

 
 

 
 
 
 
 

Typical Design Section 
 

 
 

 
 
 
 
 

Typical Design Section 
 
 

 

 
  

 
Existing cutting in sandstone bedrock to be widened on the northern side of 
eastbound lane. 
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Table 16 – Chainage 2040 to 2200 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2040 

- 
Ch.2200 

• Significant fill over and 
widening existing fill on both 
sides with 2:1 (H:V) batter 

• Intersection with Tumburra 
Street 

• Existing carriageway on fill 
embankment, estimated 
thickness of 4m in the 
southern part of westbound 
lane. 

• Reasonably steep terrain on 
southern side of existing 
carriageway. 

• Stability of existing fill material 
• Global stability of the steep 

terrain to the south of the 
existing alignment. 

• If RSW proposed in place of 
earth fill, may require 
temporary retaining structure 
in existing earth fill. 

 

 • Review of any existing slope 
risk assessment. 

• Borehole in the shoulder of the 
existing westbound lane to 
determine the thickness and 
nature of the fill embankment 

• Standpipe in BH to monitor 
groundwater. 

• Test pits at the toe of proposed 
earth fill batters northern and 
southern side of existing 
alignment. 

• Assessment of global stability 
of steep terrain to the south of 
existing alignment. 

 

• Retaining structures instead of 
2:1 (H:V) earth fill batter to 
reduce the foot print and avoid 
extensive earth works. 

 
 
 

 
 
 

 
 
 
 

Typical Design Section 
 

 
 
 

 
 
 
 
 

Typical Design Section 
 
 

 

 
  

 
 
Existing fill embankment to be raised and widened to north and south of existing 
alignment. (Photo looking East) 
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Table 17 – Chainage 2200 to 2380 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical Issues and Site 

Constraints 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2200 

- 
Ch.2380 

• Widening of existing cutting on 
the southern side of 
westbound lane, up to 6m. 

• Minor widening over existing 
Fill embankment on the 
northern side of eastbound 
lane 

• Shallow excavation into 
existing carriage way 

• Intersection with Tumburra 
Street 

• Existing Fill possibly 3 to 6m 
thick on the northern side 

• Existing cut batter on the 
southern side in sandstone 
bedrock with residual soil 
profile, interbeds of extremely 
weathered material and 
detached sandstone boulders. 

• Determine the stability and 
thickness of the existing fill 
embankment 

• Determine suitable cut batter 
angles. 

• Determine possible need for 
batter treatment. 

• Need to keep Tumburra Street 
intersection operational during 
widening works. 

• Minor widening of the existing 
fill embankment is impractical 
to construct and needs to be 
designed out. 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Review of any existing slope 
risk assessment. 

• Possible borehole in the 
shoulder in the fill area to 
determine the thickness and 
nature of the fill embankment 

• Borehole above the existing 
westbound cut batter. 

• Laboratory testing to 
determine mechanical 
properties of material 

• Test pit at toe of proposed fill 
batter. 

• Standpipes in BH’s, dependent 
upon conditions identified. 

• Mapping of the existing cut 

• Shifting the alignment to the 
south, or narrowing the 
median, would remove the 
need to widen over fill on the 
northern side. 

 

 
 
 

 
 

Typical Design Section 

 
 

 
Typical Design Section 

 

 
Typical Design Section 

 

 
 
Photo showing the intersection of Mona Vale Road and Tumburra Street  

 

 
 
Existing fill embankment on the northern side of eastbound lane to be widened 

 

 
 
Existing westbound cut batter in sandstone.  Note weathered sandstone 
interbeds and sandstone boulders. 
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Table 18 – Chainage 2380 to 2600 
 

Chainage 
 

Preliminary Design Elements 
 

Site  Observation 
 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2380 

- 
Ch.2600 

• Significant widening of existing 
cutting on the southern side of 
westbound lane up to 10m 
high. 

• Minor raising of existing 
carriage way 

• Intersection with Addison Road 

• Existing cutting on the 
southern side of westbound 
lane in sandstone bedrock with 
residual soil profile and 
interbeds of extremely 
weathered material. 

• Igneous dykes in places with 
evidence of soil slumping. 

• Determine suitable cut batter 
angles. 

• Determine possible need for 
batter treatment, in particular 
igneous dykes 

• Need to keep Addison Road 
intersection operational during 
widening works. 

• Selective excavation of 
bedrock and existing 
pavement may produce Select 
material 

• Mapping the existing cutting 
and others exposure would 
provide appropriate cut batter 
and likely required stabilization 

• Review of any existing slope 
risk assessment. 

• Detailed mapping and 
kinematic analysis to provide 
suitable cut batter angle and 
likely stabilisation measures. 

• Borehole above the existing 
westbound cut batter. 

• Laboratory testing to 
determine mechanical 
properties of material 

• Standpipe in BH to monitor 
groundwater conditions. 

• Test pit above existing 
westbound cut batter. 

• Mapping of the existing cut 

• If earthworks balance is short, 
consider widening verge or 
laying batter angle back to 
gain material and reduce 
stabilisation costs. 

 

 
Typical Design Section 

 
Typical Design Section 

 
 

Typical Design Section 

 
 
Sandstone with some extremely weathered interbeds  in the existing cut 
southern side of the eastbound lane (Approximate chainage 2400m). 

 
Sandstone with slump in dyke effected zone in the existing cut southern side 
of the eastbound lane (Approximate chainage 2480-2580m). 

 
Sandstone with slump in dyke effected zone in the existing cut southern 
side of the eastbound lane (Approximate chainage 2580-2600m). 
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Table 19 – Chainage 2600 to 2740 
 

Chainage 
 

Preliminary Design Elements 
 

Site  Observation 
 

 
Geotechnical Issues and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2600 

- 
Ch.2740 

• Widening of the existing cut on 
the northern side of eastbound 
lane up to 4m high. 

• Widening the existing fill 
embankment in the southern 
side of westbound lane with 
2:1 (H:V) batter. 

• Minor raising of existing 
carriageway. 

• Intersection with Addison 
Road 

• Residual soil overlying 
extremely weathered 
sandstone in the existing cut 
northern side of eastbound 
lane. 

• Existing fill embankment on 
the southern side of 
westbound lane of unknown 
thickness,  possibly 3-5m 
thick. 

• Determine suitable cut batter 
angles. 

• Determine possible need for 
batter treatment. 

• If RSW wall is proposed in 
place of earth fill batter, a 
temporary retaining structure 
may be required in existing fill 
material. 

• Need to keep Addison Road 
intersection operational during 
widening works. 

 

• Selective excavation of 
sandstone bedrock may 
produce Select material. 

• Review of any existing slope risk 
assessment. 

• Borehole above the existing 
eastbound cut batter. 

• Standpipe in cut BH to monitor 
groundwater. 

• Borehole in shoulder of existing 
southbound to determine thickness 
and quality of fill material. 

• Possible standpipe in fill BH to 
monitor groundwater. 

• Test pit at toe of existing westbound 
fill batter and.above existing 
eastbound cut batter. 

• Laboratory testing to determine 
mechanical properties of material. 

• Shifting the alignment towards 
the north, or narrowing of the 
median, would reduce or 
eliminate the need to widen 
the fill embankment. 

 

 
Typical Design Section 

 
Typical Design Section 

 
Typical Design Section 

 
Weathered sandstone in the existing cut eastbound lane (Approximate chainage 

2640-2680m). 

 
Weathered sandstone and residual soil in the eastbound lane, 
Existing fill embankment in the westbound lane to be widened 

(Approximate chainage 2700m). 

 
Residual soil exposed in the cut along foot path north of the eastbound lane ( 

Approximate chainage 2720m) 
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Table 20 – Chainage 2740 to 2880 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observation 

 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2740 

- 
Ch.2880 

• Widening of the existing cut on 
the northern side of eastbound 
lane up to 4m high. 

• Shallow cutting into existing 
carriage way 

• Some weathered sandstone 
and residual soil  in the 
existing cut northern side of 
eastbound lane 

 

• Determine suitable cut batter 
angles. 

• Determine possible need for 
batter treatment. 

• Assess stability of existing fill 
batter. 

 

• Selective excavation of 
sandstone bedrock and 
existing pavement material 
may produce Select material. 

• Review of the RMS assessed 
slope risk level if exist any 

• Borehole drilling or test pitting 
in the cut side to determine 
depth to bedrock 

• Analysis of fill batter stability. 

• None 

 
 
 

 
 

 
Typical Design Section 

 

 
Typical Design Section 

 

 
 
 

Typical Design Section 

 
 
Weathered sandstone in the existing cut eastbound lane (Approximate chainage 
2640-2680m). 

 
 
Weathered sandstone and residual soil in the eastbound lane, fill 
embankment in the westbound lane to be widened 
(Approximate chainage 2700m). 

 
 
Residual soil exposed in the cut along foot path north of the eastbound 
lane ( Approximate chainage 2720m) 

 



Preliminary Geotechnical Assessment, Mona Vale Road Widening 
McCarrs Creek Road to Powder Works Road 

 

Report No.GEO4353-1 Commercial in Confidence Page 25
 

 
 
Table 21 – Chainage 2880 to 3475 
 

 
Chainage 

 
Preliminary Design Elements 

 
Site  Observations 

 

 
Geotechnical and Site 

Constraints 
 

 
Comments 

 
Recommended  Geotechnical 

Investigation, testing  
and Geological Assessment  

 
Possible Design Changes to 

Consider 

 
 
Ch.2880 

- 
Ch.3475 

• Minor widening works 
• Multiple intersections 

• Flat topography 
• Minimal construction work 

required. 

• No major geotechnical 
constraints. 

• Bedrock is expected to be at 
shallow depth 

 

• Site inspection would provide 
information required for 
concept design 

• Information from pavement 
investigation would give 
sufficient information that may 
required for geotechnical 
design  

• None 

 
 

 


