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Abstract 

In 2009 a crash study determined that a substantial rural road loss-of-control crash problem existed 

along Candia Road (Auckland).  Crash remedial works were recommended, designed and installed 

along the study cordon (early 2010).  In 2017 reported crash statistics were studied along the study 

cordon for a 7-year period ‘before’ and ‘after’ the crash remedial works were installed.  The crash 

remedial works reduced reported crashes substantially, by 87%.  Furthermore, $24 million in lifetime 

crash cost savings was achieved, with a very high Benefit Cost Ratio (19) and an average of 1.4 

Death/serious injury crashes saved per year. 

Background  

During a crash reduction study in 2009 Traffic Engineering Solutions Ltd (TES) established that a 

substantial rural road loss-of-control crash problem existed along Candia Road (Henderson, 

Auckland).  The reported crashes appeared particularly adverse along a southern section of the road, 

from Henderson Valley Road to Sturges Road; this route becoming the focus of the investigation.   

Method 

Crash remedial works were recommended, designed and installed along the study cordon route (early 

2010).  The crash remedial works were mainly focussed at two bends within the study cordon, and 

the works were consistent with the Safe System principles of achieving ‘Safe Roads and Roadsides’, 

‘Safe Speeds’, and ‘Safe Road Use’.  

A package of crash remedial measures was proposed with reference to general recommendations in 

technical guidelines (Austroads, 2009a; Austroads, 2009b; Transit New Zealand, 2009).  The works 

were focussed mainly at two sharper bends, and included shoulder widening, highly skid-resistant 

road surfacing, shape correction, guardrail, curve warning signs, embankment cutback, roadmarking 

upgrade, and signage improvements. 

Results 

In order to determine the effectiveness of the implemented works in terms of reducing crashes, 

reported crash statistics were studied in 2017 for a seven-year period ‘before’ the works were 

installed, and a seven-year period ‘after’ the works were installed.  The crash monitoring study has 

indicated that the combined package of constructed works reduced crashes substantially.  Prior to 

works, 45 crashes were reported along the study cordon over seven years, including 1 fatality and 9 

serious injury crashes.  After works, only 6 crashes were reported over seven years, with zero 

death/serious injury crashes (DSI), and no evidence of crash migration.   

Effectively, reported crashes reduced by 87%, with substantial lifetime crash cost savings of $24 

million (including a downward crash trend).  Also, a very high Benefit Cost Ratio (19) was achieved, 

and an average of 1.4 Death/Serious Injury crashes saved per year.   
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Figure 1. Candia Road - Typical Implemented Crash Remedial Works 

The crash remedial works were innovative because the key causal factors relating to the crash 

patterns were precisely identified by examining Traffic Crash Reports and replotting the crash 

diagram.  Also, a large number of complementary crash remedial measures were implemented 

simultaneously. 

The package of remedial works was cost effective, as evidenced by the substantial benefit-cost ratio 

achieved by the crash savings.   

The works stand out beyond traditional activities in terms of the extremely high percentage of crash 

savings (87%), proven to have been achieved over a long period of time (seven years).  

Conclusions 

Crash studies can achieve substantial crash savings with very high BCR far exceeding typical 

expectations by using several techniques, such as: 

• Precisely locating and plotting crashes, and using all available crash data; 

• Focus the crash remedial works at the locations where most crashes have been reported, while 

applying the ‘Safe Systems’ approach to the remainder of the route; and 
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• Designing a large package of complementary remedial works, focussed at key locations along 

routes, as determined by in-depth crash analysis. 
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