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Why do we need better Safety 
Analysis Tools

We still rely too muc h on judgement in 
road sa fety while eng ineering 
judgement is important the more 
informed we a re the better our 
dec isions
If we had better tools we would better 
understand the sa fety c onsequenc e of 
our p rojec ts we do a lot of modelling 
of travel time benefits bec ause we have 
good models (like Sid ra )



Applications of Safety Analysis Tools

Development of road sa fety p rograms 
(Sa fetyAna lyst & NetRisk/ RSRM)
Risk mapp ing and performanc e testing
To eva lua te sa fety impac ts of road 
network improvements (Sa feNet) or 
upgrades to rura l roads (IHSDM)
To eva lua te the sa fety impac ts of new 
developments (Sa feNet)



Safety Analyst Software (USA)

Network Screen

Diagnosis Tool

Countermeasures 
selection tool

Economic 
Appraisal tool

ARRB s NETRISK

CAS

Priority 
Ranking Tool

Evaluation Tool

EEM volume 2 
WAP Method

ARRB s RSRM



Roadway Segment Crash Models 
(SPFs)
Rural two-lane roads
Rural multilane undivided roads
Rural multilane divided roads
Rural freeways-4 lanes
Rural freeways-6+ lanes
Rural freeways within interchange area-4 lanes
Rural freeways within interchange area-6+ lanes

Urban two-lane arterial streets
Urban multilane undivided arterial streets
Urban multilane divided arterial streets
Urban one-way arterial streets
Urban freeways-4 lanes
Urban freeways-6 lanes
Urban freeways-8+ lanes
Urban freeways within interchange area-4 lanes
Urban freeways within interchange area-6 lanes
Urban freeways within interchange area-8+ lanes 



Ramp Crash Models

Rural diamond off-ramp
Rural diamond on-ramp
Rural parclo loop off-ramp
Rural parclo loop on-ramp
Rural free-flow loop off-ramp
Rural free-flow loop on-ramp
Rural free-flow outer connection ramp
Rural direct or semidirect connection

Urban diamond off-ramp
Urban diamond on-ramp
Urban parclo loop off-ramp
Urban parclo loop on-ramp
Urban free-flow loop off-ramp
Urban free-flow loop on-ramp
Urban free-flow outer connection ramp
Urban direct or semidirect connection 



NetRisk

Stage 1 involves a Network Level Assessment, to foc us 
a ttention upon high risk sec tions of the network 
Stage 2 involves the detailed investigation at the Project 
Level of the high risk sites, to loc a te and analyse specific 
hazards and preferred treatment options.
NETRisk Road Network Sa fety Assessment method 
includes:

- urban mid-block
- urban intersection (major/minor)
- sealed rural mid-block
- unsealed rural mid-block
- rural Intersection (major/minor).



SafeNET- Safer Road and         
Junction Design
SafeNET is p rimarily designed for use by Tra ffic Eng ineers 
who require a better understand ing of the sa fety 
performanc e of 1) an existing road network or 2) the 
imp lic a tions of design c hanges to the network a t some 
point in the future. 
SafeNET can be used to 

- Identify junc tions or roads tha t a re performing worse in 
sa fety terms than would be expec ted (Network 
Screening)

- Evaluate planned developments and enhancements to 
the network 

- Improve the management of road works and d iversion 
routes 

- improve the targeting of remedial work
- Improve predictions of the benefits that would result from 

the remedial work 



SafeNET

SafeNET 2 is capable of modelling
road networks which can include:

- Roundabouts and Mini-roundabouts 
- Traffic signal junctions 
- Urban and rural priority T-junction 
- Urban and rural crossroad and staggered junctions 
- Urban single carriageway roads and Urban roads 

including minor junctions 
- Traffic calming measures
- COBA models for Urban and Rura l junc tions 
- Modern rura l sing le and dua l c a rriageway road Links 
- Motorway links
- COBA models for Urban and Rura l road links 
- Rural and Urban Speed models 



SafeNET Data                 
Requirements
The minimum amount of data: 

- Traffic flow 
- Link Length (for links only) 

To improve their ac c ident forec asts, the user c an input 
increasing levels of data for: 

- Geometric da ta , inc lud ing junc tion c urva ture, sighting 
distance, entry width 

- Flow da ta for d ifferent modes (Pedestrian, Motorc yc les) 
- Traffic Calming including, Speed Cameras, Chicanes, 

Humps, Signing and Marking 
- Road works
- Number of minor junctions 
- Time Trend Modelling (taking into account of changing 

driving legislation) 



SafeNETEditor

Graphic a lly c rea te road links & 
intersec tions
- Or da ta imported from tra ffic model 

pac kages



IHSDM Overview

The Interactive Highway Safety Design Model 
(IHSDM) is a suite of software ana lysis tools for 
eva lua ting sa fety and opera tiona l effec ts of 
geometric design dec isions on two-lane rura l 
highways.

IHSDM is a dec ision-support tool. It c hec ks 
existing or p roposed two-lane rura l highway 
designs aga inst relevant design polic y va lues 
and p rovides estima tes of a design s expec ted 
sa fety and opera tiona l performanc e.



IHSDM: Modules

The IHSDM suite of software ana lysis tools for two-lane 
rura l highways inc ludes five eva lua tion modules:

- Crash Prediction Module: estimates the expected 
frequenc y c rashes on a highway using geometric design 
and traffic characteristics. 

- Design Consistency Module: estimates the magnitude of 
potential speed inconsistencies to help identify and 
d iagnose sa fety c onc erns a t horizonta l c urves 

- Intersection Review Module: performs a diagnostic 
review to systematic a lly eva lua te an intersec tion design 
for typical safety concerns. 

- Policy Review Module: checks highway segment design 
elements relative to design policy. 

- Traffic Analysis Module: estimates operational quality-of-
servic e measures for a highway under c urrent or 
projected future traffic flows. 



Where to from Here

Already some good tools ava ilab le 
interna tiona lly (or ava ilab le in next 2 
years)
These tools c ost a lot to develop
Even the Austra lian tools have a lot of 
limita tions due to lac k of loc a l researc h 
and limited fund ing (for researc h)
We should be looking a t Ca lib ra ting or 
Customising overseas sa fety ana lysis 
tools , ra ther than build ing our own tools  



Where to from Here

FHWA expec ts tha t Sa fetyAna lyst c an 
be c a lib ra ted to NZ c ond itions
Need to think about wha t da ta is 
required to utilise these tools we may 
need to simp lify the ana lysis if da ta is 
unava ilab le
Be very weary of the c la ims of overseas 
software d istributors we do need 
c ustomised tools based on qua lity 
researc h


