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Technical Note 
 

To Emidio D’Angola 
From Richard Thomas 
Date 03 August 2012 

Project No NB10016 

Subject NH2U – Construction Traffic Intersection Assessment  
 
 
 
 
 
 
1. Introduction 
During the construction phase of the Pacific Highway Upgrade, five construction compound 
sites are proposed to be established at selected local roads.  During the construction period, 
these sites will be accessed by construction staff and their vehicles via nominated local roads 
and their associated intersections. The proposed access points are summarised in Table 1. 

 Table 1 Proposed Construction Compound Site Locations 

Minor Road Type of Construction 
Compound Site 

Intersection Intersection 
Control 

Ballards Road Main Pacific Highway/ Ballard Road Give way 
Valla Road Satellite Pacific Highway/ Valla Road Give way 
Deep Creek Road Satellite Pacific Highway/ Deep Creek Road Give way 
Bourke Lane Access only Pacific Highway/Bourke Lane Give way 
Short Cut Road Satellite Pacific Highway/ Short Cut Road 

Short Cut Road/South Arm Road 
Give way 
Give way 

Ironbark Trail Satellite Iron Bark Trail/ Old Coast Road Give way 
 

As a result of the increase in traffic associated with construction activity, the operational 
performance of these intersections may be affected by the combination of both existing general 
traffic and the additional construction traffic. An analysis has been carried out to assess the 
operational performance of these intersections with the forecast 2016 traffic and the proposed 
geometric configurations. 

The purpose of this technical note is to document the methodology used to estimate the 
construction traffic volumes at the nominated intersections, and to document the corresponding 
intersection performance analyses and commentary. 

The key procedures involved during the assessment are: 
 Extract relevant data sources; 
 Undertake appropriate assumptions in relation to traffic volumes; 
 Estimate 2016 construction traffic turning volumes at the nominated intersections; 

 
 



 Estimate 2016 general/ background traffic turning volumes at the nominated intersections; 
 Undertake  operational performance analysis for those intersections; and 
 Provide conclusions based on the analysis and commentary on the appropriateness of the 

concept design intersection layouts. 
 
1.1 Data Sources and Assumptions 
From the report Pacific Highway Upgrade – Nambucca Heads to Urunga SWTC Appendix 09 – 
Geometric Performance and Design Requirements, the following traffic data inputs have been 
extracted for analysis purposes: 

 2016 Average Annual Daily Traffic (AADT) Volumes; and 
 Heavy vehicle (HV) proportions. 

Information on proposed worksite construction traffic and locations has been provided by the 
project team. 
 
2. 2016 Turning Traffic Volumes Estimation 
2.1 2016 General Traffic 
The 2016 turning volumes of general/ background traffic have been estimated by adopting the 
SWTC values where available, and then making assumptions to fill in the remaining required 
detail. The assumptions made were derived based on professional judgement by observing 
adjacent land uses, access points, road hierarchy, and possible route choices.  

Additional assumptions made in the assessment and their potential impacts on the results 
include: 

 The peak hour traffic volume has been estimated by assuming 10% of the AADT occurs 
in each of the peak hour.  

 The directional traffic volumes have been estimated based on the assumption that 60% of 
AADT would travel north and 40% AADT would travel south during the morning peak 
period. This estimate has been made as a result of examining adjoining land use and the 
location of adjacent centres of employment, as well as some understanding of regional 
travel patterns. The use of a higher northbound volume, which conflicts with the 
southbound right turn, assists to make the modelling results conservative. Short Cut Road 
and Old Coast Road have an assumed 50-50 directional split.  

 The AM peak period has been adopted for modelling, as this period has been assumed to 
coincide with the highest concentration of construction arrival movements. Anecdotal 
observation of other large road construction projects indicates that the staff arrival period 
in the morning is more condensed compared to the departure period in the afternoon. The 
morning arrival period also coincides with higher southbound right turn conflict at most 
locations, making the modelling results conservative.  

 It is assumed that the peak hour of background traffic flow coincides with the peak period 
of arrivals to the worksite compounds, approximately 06:00 to 08:00.  

 Existing Pacific Highway traffic has been calculated by adding the SWTC Appendix 9 
2016 “Mainline” traffic with the 2016 “Service Road” traffic. The location of “north of 
Nambucca Heads Interchange” has been adopted for the determination of Pacific Highway 
traffic at Valla Road, Deep Creek Road and Ballards Road and no allowance for the 
addition or subtraction of turning traffic has been made between those locations.  

 At Deep Creek Road the 2016 traffic volumes for Valla Road were adopted as being 
representative of the local road AADT prior to opening.  



 Old Coast Road an assumed AADT of 3000 vehicles, with 10% heavy vehicle traffic was 
adopted.  

 Bourke Lane local traffic was estimated at an AADT of 280 with 10% heavy vehicles.  
 

2.2 Construction Traffic 
The construction traffic has been estimated based on the supplied information about workforce 
size, working hours, average hourly heavy vehicle flows and appropriate assumptions, which 
are underlined below:  

 Ballards Road is proposed to include the main construction compound, with a workforce 
of around 300 personnel. Valla Road is proposed as a satellite compound with a workforce 
size of 100 personnel for modelling purposes.  

 The staff arrival and departure periods at the main worksite compound is expected to 
occur over a two hour period, with the arrival and departure period of one hour at the 
satellite compound 

 Due to the longer distance from the regional towns where the construction workforce is 
expected to be sourced and the construction sites, it is expected the construction staff will 
share their vehicles to minimise the travel costs. To account for car pooling a 15% 
reduction has been applied to the nominated workforce size to determine the construction 
light vehicle (LV) volume.  

 An average of 20 heavy vehicle (HV) movements per hour to/ from all construction sites 
has been adopted; 

 Based on the proximity and the density of surrounding regional town centres, it is 
assumed the 80% of construction workforce and construction heavy vehicle trips will be 
generated to/ from the northern regions and the remaining 20% to/ from the southern 
regions. 

 At Ironbark Trail, all arriving and departing construction traffic is expected to occur 
to/from the north, due to the location of the rest of the project/work compounds and likely 
origin of heavy vehicles. Similarly, at Bourke Lane, being a heavy vehicle access only, it 
was assumed that 60% of the construction traffic would arrive/depart to/from the south, 
and 40% to/from the north due to the location of adjacent compound locations.  

 In order to balance the flows for modelling purposes at Deep Creek Road, an assumed 
volume of 52 additional construction light vehicles were added to the modelled volume of 
southbound right turning vehicles for the AM peak. This additional volume of traffic may 
account for vehicles arriving from the north and using Deep Creek Road as an alternative 
access to the Valla Road worksite. No deduction has been considered during the 
modelling of Valla Road.  

 
Based on the above assumptions, the 2016 light vehicle (LV) and heavy vehicle (HV) total 
turning volumes at the nominated intersections have been estimated. These details are shown 
below in Figure 1 to Figure 8, which include both existing background traffic and proposed 
construction traffic for the AM peak hour. The numbers in these figures represent separate LV 
and HVs (see legend in Figure 1). 



 Figure 1 Pacific Highway/ Ballards Road- 2016 Estimated Total Volumes 

   

 

 Figure 2 Pacific Highway/ Valla Road- 2016 Estimated Total Volumes 

   



 Figure 3 Pacific Highway/ Deep Creek Road- 2016 Estimated Total Volumes 

   

 Figure 4 Pacific Highway/ Bourke Lane – 2016 Estimated Total Volumes 

 

 



 Figure 5  Pacific Highway/  Short Cut Road- 2016 Estimated Existing Volumes  

  
 

 Figure 6 Pacific Highway/  Short Cut Road- 2016 Estimated Total/Proposed Volumes 

 

 



  Figure 7 Old Coast Road/ Ironbark Trail- 2016 Estimated Total Volumes 

 

 

 

 Figure 8 Short Cut Road/ South Arm Road- 2016 Estimated Total Volumes  

 

 



3. Intersection Performance Analysis 
3.1 SIDRA Analysis 
The nominated intersections with the proposed geometric configurations (refer Figure 9 to 
Figure 15 below) have been analysed by using SIDRA Intersection1 (v5.1). The RMS NSW 
prefers the Level of Service (LoS) as the measure of intersection performance. 

Level of Service (LoS): 

Level of Service (LoS) is a qualitative measure describing operational conditions within a 
traffic stream, and their perception by motorists and/ or passengers. This measure is used in 
planning design and operation of intersections. It also provides a basis for determining the 
number of lanes to be provided in the road network. The intersection operational conditions in 
terms of LoS measure are classified into five categories as listed in Table 2. 

 Table 2 – Level of Service (LoS) Categories (RMS NSW) 

LOS Description RMS NSW – Control 
delay in seconds (d) 

A Good d  ≤  14.5 
B Good with minimal delays and spare capacity 14.5 < d ≤  28.5 
C Satisfactory with spare capacity 28.5 < d ≤  42.5 
D Satisfactory but operating at capacity 42.5 < d ≤ 55 
E At capacity and incidents will cause excessive delays 55 < d ≤ 70.5 
F Unsatisfactory and requires additional capacity 70.5 < d 
(Source: AustRoads (1988)) 

No specific LoS for the operation of intersections during the construction period has been 
specific in the SWTC Appendix 9. As such, for the purposes of this assessment an acceptable 
level of service has been adopted of LoS D or better.  

Assumptions made during the modelling include a 60 minute peak period factor and 100 per 
cent peak flow factor. All other SIDRA parameters were left as default. 

The SWTC Appendix 9 requires deceleration lanes on the approach to right turn bays, and the 
length of these bays is nominated by the SWTC based on the prevailing speed limit. For 
Pacific Highway intersections, it has been assumed that an 80kph worksite speed limit will be 
in place on approach and departure to the intersections. However all deceleration lane lengths 
will be confirmed during the detail design process.   

Short Cut Road has a speed limit of 60 kph, and auxiliary lanes at the South Arm Road 
intersection are not proposed in the final design or in the construction stage.  

Old Coast Road has a speed limit of 100kph, and due to the anticipated limited arrivals or 
departures to and from the south, acceleration and deceleration lanes from this direction have 
not been proposed.  

Indicative deceleration and acceleration lane lengths have been used in the modelling and are 
shown below in Figure 9 to Figure 15. For the purposes of the assessment, the presence of 
queuing has been ignored for design deceleration lengths, as in all cases, the deceleration 
requirement is longer than the right turn storage requirement. The SIDRA modelling has been 
                                                      

1 SIDRA Intersection is an intersection analysis software package, which estimates intersection capacity, 
level of service, performance, and predicts the effectiveness of intersection operation. 



undertaken for all intersections using the 2016 estimated total volumes (general traffic plus 
construction traffic). An additional assessment of the existing operation of the Pacific 
Highway/ Short Cut Road intersection has also been made to assess the intersection 
performance at 2016, without any further construction traffic loading. The main objective of 
this analysis is to determine the proposed LoS and also the required storage length of right turn 
bays. The detailed design process will determine the deceleration and acceleration lane lengths 
and combined with the storage length requirements give the required lengths of right turn bays.  

 Figure 9 Pacific Highway/ Ballards Road Proposed Construction Period Geometry 

                                                                                  
*Note auxiliary lane lengths indicative 



 Figure 10 Pacific Highway/ Valla Road Proposed Construction Period Geometry 

                                                                                       
*Note auxiliary lane lengths indicative 

 Figure 11 Pacific Highway/ Deep Creek Road Indicative Construction Period 
Geometry 

                                                                                        
*Note: Auxiliary lane lengths indicative.     Provision for northbound right turns may be required           



                                    

 Figure 12 Pacific Highway/ Bourke Lane Indicative Construction Period Geometry 

                                                                                
*Note: Auxiliary lane lengths indicative.     

 Figure 13 Pacific Highway/ Short Cut Road Proposed Existing Geometry 

 

                                                      
*Note auxiliary lane lengths indicative.   Bus bay/u-turn facility shown indicatively.  

 



 Figure 14 South Arm Road/ Short Cut Road Proposed Construction Period 
Geometry 

              

                                                                                 

 Figure 15 Ironbark Trail/ Old Coast Road Proposed Construction Period Geometry 

                           

                                                                            



The SIDRA analysis results are shown in Table 3. 

 Table 3 SIDRA Summary 

Intersection Control Total 
Demand Worst Delay (s) 

Maximum Queue in 
Right Turn Slip Lane 

(m) 

LoS of 
Worst 
Movement 

Pacific Highway/ 
Ballards Road Give way 2066 41.4 (Ballards 

Road) 17 C 

Pacific Highway/ 
Valla Road Give way 2159 37.4 (Valla Road) 15 C 

Pacific Highway/ 
Deep Creek 
Road 

Give way 2070 40.8 (Pacific 
Highway North) 14 C 

Pacific Highway/ 
Bourke Lane Give Way 1661 34 (Bourke Lane)  <10 C 

Pacific Highway/ 
Short Cut Road Give way 2123 >100 (Short Cut 

Road) 7 F 

Short Cut Road/ 
South Arm Road Give way 452 11 (Short Cut 

Road North) < 10 A 

Ironbark Trail/ 
Old Coast Road Give way 376 20.9 (Old Coast 

Road) 15 B 

 

The analysis results indicate that apart from Pacific Highway/ Short Cut Road intersection, all 
other intersections are expected to perform well within capacity without any significant 
capacity issues.  The LoS results of these intersections is either ‘B’ or ‘C’, which indicate that 
the overall performance is good with minimal delays at the approaches. 

Based on the SWTC guidelines, the right turn slip lane along the northern approaches are 
required to have a length equal to the required storage, plus the required deceleration lengths 
dependant on the prevailing speed limit.  

The modelling shows that the existing Pacific Highway/ Short Cut Road intersection operates 
over capacity with delays on the Short Cut Road approach in the existing situation prior to the 
application of construction vehicles on the basis of the estimated 2016 traffic volumes. It is 
acknowledged that the Pacific Highway traffic volumes used in the modelling are the SWTC 
Appendix 9 “north of Ballards Road” volume, and these may not be reflective of the actual 
volumes onsite. The cause of the delays in Short Cut Road is due to a lack of adequate gaps for 
right turning traffic to access the Pacific Highway southbound. The modelling indicates that 
the existing geometric configuration will fail to operate well for the estimated 2016 general 
traffic and further loading of construction traffic at this intersection will contribute to a further 
degradation of intersection performance. 

In order to improve the performance of the intersection, it is suggested that the southbound 
median through lane on the northern approach be closed and used to create a right turn 
acceleration lane. This acceleration lane would reduce the number of give-way conflicts for 
right turners and therefore reduce the required gap time, improving intersection performance. 
This proposed intersection layout is shown in Figure 16.  

 



 Figure 16 Pacific Highway/ Short Cut Road- Proposed Geometry with Southbound 
Right Turn Acceleration Lane 

 

SIDRA modelling has been undertaken with the addition of proposed construction vehicle 
volumes in Table 4. 

 

 Table 4 SIDRA Summary- Pacific Highway/ Short Cut Road- With Proposed 
Southbound Right Turn Acceleration Lane 

Intersection Control Total 
Demand 

Worst Delay 
(s) 

LoS of Worst 
Movement 

Pacific Highway/ 
Short Cut Road 

Give way (with southbound 
right turn acceleration lane) 2145 38 (Short Cut 

Road) C 

 

The SIDRA analysis results show that the provision of acceleration lane/median turning lane 
will resolve the capacity issue for right turning traffic from Short Cut Road and provide 
adequate capacity for both general and construction traffic. The resulting intersection is likely 
to perform at a LoS ‘C’. 
 
It is noted that the intersection geometry shown at Pacific Highway/ Deep Creek Road does 
not include the existing northbound right turn lane. Currently there is a short northbound right 
turn lane at the Deep Creek Road intersection which provides protected right turn storage for 
vehicles accessing approximately four rural properties on the eastern side of Pacific Highway, 
as well as access to the rail line for maintenance vehicles. The volume of vehicles accessing 
this precinct is insignificant for modelling purposes and so has not been included in the model. 
During the design phase, intersection geometry will need to be developed which ensures safe 
access for vehicles accessing this precinct.  

 The intersection of Old Coast Road/Ironbark Trail is not covered by the SWTC Appendix 9 
Figure 9.23 intersection configuration requirement. For this intersection, comparison with 

 



AUSTROADS Guide to Road Design – Part 4A Figure 4.9 has been undertaken to determine if 
the warrants for auxiliary lanes are met. With an estimated AADT of 3000 vehicles on Old 
Coast Road (150 vehicles per hour in each direction) and up to an average of 20 vehicles 
turning into and out of Ironbark Trail per hour, AUSTROADS indicates that a rural BA 
intersection configuration would be acceptable. An onsite investigation is likely to be required 
to ensure safe intersection sight distance and safe approach sight distance is available, and as 
part of this investigation it is recommended that consideration be given to the creation of a 
worksite speed limit and appropriate advance signposting to assist safe conditions for through 
and turning traffic. The worksite speed limit is only likely to be required while trucking 
operations are taking place. Additionally, local widening and flaring is likely to be required to 
facilitate concurrent in and outbound heavy vehicle turns at the intersection.  

 

4. Conclusion 
During the construction phase of the Pacific Highway upgrade (model year 2016), worksite 
compounds and construction access points will be established on the nominated minor roads, 
which are Ballards Road, Valla Road, Deep Creek Road, Bourke Lane, Short Cut Road, and 
Ironbark Trail. The key intersections connecting to these roads may be effected due to the 
additional construction traffic. An assessment has been carried out to determine the operational 
performance of these intersections with the forecast 2016 traffic and the proposed geometric 
configurations. 

The 2016 general traffic at these intersections has been estimated by adopting the SWTC 
values where available and then making assumptions to fill in the remaining required detail. 
The 2016 construction traffic has been estimated based information provided on the workforce 
size and the number of average hourly construction heavy vehicles. Additional assumptions 
have been made regarding the location of regional town centres and access routes to assess the 
proportions of construction traffic by direction and vehicle occupancy rate. 

Based on the SWTC Appendix 9 requirements, for Pacific Highway intersections the length of 
right turn slip lanes is dependent on the required deceleration lengths for heavy vehicles and 
storage.  Queue lengths for vehicle storage during peak periods have been calculated using 
SIDRA, however in most cases these queues are relatively short, and a practical approach to 
queuing based on expected bunching of heavy vehicle arrivals may be more appropriate.  

The results also indicate that all intersections except Pacific Highway/ Short Cut Road are 
expected to operate without significant delays during the AM peak. The overall performance at 
these intersections likely to be ‘good’ (i.e. LoS is ‘C’ or better).  

The Pacific Highway/ Short Cut Road intersection is expected to operate above capacity with 
the existing intersection geometry and existing estimated traffic volumes.  The traffic along 
Short Cut Road is likely to experience delays and queues due to lack of adequate gaps for right 
turning traffic to access the Pacific Highway southbound. 

In order to improve the performance of the Pacific Highway/ Short Cut Road intersection, it is 
suggested that the southbound median through lane from the northern approach be closed to 
create a right turn acceleration facility. This facility would reduce the number of give-way 
conflicts for right turners and therefore reduce the required gap time, improving intersection 
performance. 

The intersection of Pacific Highway/ Deep Creek road has been modelled with a southbound 
right turn acceleration lane, based on the SWTC Appendix 9 Figure 9.23 temporary works 
typical intersection treatment. During detailed design, it may be possible to accommodate a 
intersection treatment which balances the needs of both northbound right turn vehicles into the 



rural residential precinct on the east side of the highway and southbound right turning vehicles 
from Deep Creek Road. A similar situation with a low volume of northbound right turn 
vehicles occurs at the existing intersection of Bourke Lane.  

Given the estimated AADT at the Ironbark Trail/ Old Coast Road intersection, AUSTROADS 
indicates that the warrant for a rural BA intersection treatment is met, without dedicated 
auxiliary lanes. Investigation of site constraints should be undertaken to ensure turning traffic 
movements meet minimum safe sight distances and consideration given to provision of a 
reduced speed limit along Old Coast Road during construction, as part of the traffic control 
plan for the area. 

The modelling for the intersection of Short Cut Road/ South Arm indicates that this 
intersection would operate at a satisfactory LoS with the existing configuration.  

 
Richard Thomas 
Senior Traffic Engineer 
Sinclair Knight Merz.   
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ACCESS REQUIREMENTS;  
All personnel working on site must attend the Abigroup 
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All personnel working on site must have evidence of 
Industry Safety Training attendance. 
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Flashing Light. 
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Overhead Power Lines:  
Project Works: 
New Service Rd:  
Existing Rds:  
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