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Introduction

Poor geometric design leads to more
crashes

Over half of crashes on the State
Highway network are on curves

Current prediction models do not
consider how the radius of a curve
changes
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» To develop an automated computer method
to identify curve types based on curvature
values.

Analyse the difference in crash rates
between curve types.

Analyse crash rate relationships using
predictor variables, such as Average Daily
Traffic and Approach Speed.

Methodology

Extract data from RAMM
Classify curve types from the data

Create a matrix database to store curve crash factors

Analyse curve crash statistics

Obtain results
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Data Collection

« WDM conduct high-speed surveys of the state
highway network.

* This data is processed and sent to NZTA where it
is uploaded into the RAMM database.
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Segment Classification

e Straight radius > 2000m

e Transition radius < 2000m
dr/dx > 10m/segment

radius < 2000m
dr/dx < 10m/segment

Curve Types

e Circle — A curve with constant radius
throughout.
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Curve Types

* Reverse — An event with more than
one curve in opposite directions.

Curve Types

* Broken Back — An event with more
than one curve, but all in the same
direction.
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Curve Types

» Transition — A curve which starts and
ends on a spiral section with a circle
section.

Curve Types

e Spiral — A curve with no constant
radius.
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Matrix Inputs

Geometry
Crash data
Carriageway data

Approach Speed data (courtesy of Fergus
Tate, NZTA)

SummaryStats

Number Length

Spiral

28/03/2014



28/03/2014

Data Verification

e How do we know our automated
process is correct?

 Are the horizontal curves our code is
detecting correct?
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Data Verification

Data Verification

Data Verification

Run MATLAB

Combined
Crash Output
File

Statistical
Analysis
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Statistical Analysis

Preliminary preparation before statistical analysis

« Remove urban sections
* Filtered out curves with ZERO crashes on them

» Too many curve with zero crashes can skew the data.

* Filtered out intersection crashes
* Intersections can be located on horizontal curves.

« Only want to observe crashes due to horizontal curves, not
intersection crashes.

Statistical Analysis

Boxplot of Number of crashes by Curve Type

40

Eroken Reverse Spiral Transition
Curve Type

10



28/03/2014

Statistical Analysis

Highdensity scatterplot of Crashes at curve sites against ADT

Counts

200
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Statistical Analysis

High density scatterplot of crashes at curve sites against Minimum radius

Number of crashes

000 800
minimum radius

Statistical Analysis

High density scatterplet of crashes at curve sites against difference in Approach speed and Curve speed

z

Number of Crashes

a0
Difference between speeds

Counts
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Conclusion

Most curves are transition type curves. Curves make
up about 45% of road network.

No difference between crashes and type of curve.

As minimum radius decreases below 400m, more
crashes occur.

Crashes are statistically rare, random, multifactor
events.

Future Research

Future research can look at other regions to notice if
patterns in curve to exist.

Further work could include looking at differentiating
between the severity of crashes.
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