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£|%|:| Overview

Part of a University of Auckland research project
= Sites selected, not a CRS site

= Combining the influence of road geometrics, skid
resistance with safety rather than looking in isolation

= Two sites with different characteristics

— SH14 : High number of run-off road crashes resulting in
serious / fatal injury

— SH12 : Isolated curvilinear section with crashes resulting
in minor injury

= Economic viability of treatment options

= Methodology for analysis
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% Road Fatalities in NZ

Figure 2
Deaths per vehicle and per capita
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_% Examples of National crash reduction

L] targets

Tahie 20 _Exampios of quantliied accident reductlon targets
‘COUNTAY AT TARGET

Must b mecsurable, othisvobls and
TARGETS { accoptable o the semmanity ot large

NZ target — by 2040 Road Fatalities will be down
to 200 per year and 2,500 hospitalisations.
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Site selection

;q'%-l:l Northland Vs New Zealand ;q'?J:l

Run-off road crashes Northland Rrun-offroad crashes Mew Zealand _
) = RAMM data and CAS data plotted in the form of a colour

" T : 1 coded strip chart
L “: = High Speed Video analysis for the shortlisted sites
w 'l = Discussions with PSMC Northland team
9 < = Not a CRS site
" 1 = Testsites selected
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% SH 14 RS 15 / 1300m to 4300m _% SH 14 RS 15 / 1300m to 4300m

SH14RS15/
1300m to 4300m
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SH 14 RS 15 / 1300m to 4300m
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=) Crash Analysis

SH14 - RS15 - 1300m to 4300m

SH14 - RS15 - 1300m to 4300m Total crashes vs loss of control

Distribution of Crashes 2005 - crashes
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SH14 - RS15 - 1300m to 4300m
Comparison of wet and dry
crashes
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Collision diagram

[ 8k 14 RS 15 - 1300m to 4300m |
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Crash rate as per EEM accident prediction model
SH 14 RS 15 / 1300m to 4300m

Study
Length period Injury
No of crashes | AADT | (km) (Yrs) Exposure X b, Sag crashes
9 1811 0.3 5 0.002 16 122 4
Crash rate as
per EEM AT XX by X Sy 0.039
Actual crash Reported Injury Actual crash rate is much higher than the crash
rate crashes / year 08 rate as per EEM for the study period
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SH 14 RS 15 / 1300m to 4300m Left Lane
Speed dif between i and curve radius
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= Speed diff  —— Curve Radius
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SH 14 RS 15 / 1300m to 4300m Left Lane
Speed difference between approach speed and curve speed vs horizontal
curvature

Critical sections
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Factor of safety in Speed

= The safe curve speed is calculated by applying the
following equation:

Viae = J127 * Rocmst * (s + J mm)

Where, R,.wua = Actual radius of the curve
e,cua = Actual super elevation on the existing alignment

fmax = Maximum friction demand corresponding to the
departure speed V, from Table 2.6 SHGDM.

Factor of safety =V ate / V pesign
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. SH14 RS 13/ 1300m to 4300m Left Lane
Factor of Safety
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SH 14 RS 1571300 10 4300 Left Lane
Radius Comparison
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SILI4 RS 15/ 1300 to 4300 Left Lane
Friction vs Skid Resistance
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SH I RS 1571300 to 4300 Left Lane
Crossfall vs Design Superelevation
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Two coat chip seal GR2 and GRA (2005)
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SH 14 — Economic analysis

Improvements
Details Low cost Medium cost High cost

Annual maintenance cost 4,400 4,400 4,400
% Reduction in accidents 6% 20% 50%
PV of Accident cost savings 809,344 2,697,814 6,744,534
Benefits 809,344 4,958,485 9,005,205
Cost 92,100 574,760 1,450,000
Provisional BCR 8.79 8.63 6.21

% Reduction in accidents is taken as per Table A6.18(d) of EEM
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Incremental BCR for SH14

-
Base option for | Next higher | Incremental
| option Benefits Costs BCR | comparison | cost option BCR
Low $ 809,344 $ 92,100 8.79 | Low Medium 8.60
Medium | $ 4,958,485 $ 574,760 8.63 | Medium High 4.62
High $9,005,205 $ 1,450,000 6.21
Sensitivity test to Incremental BCR with high cost capped at $1 million
Base option for | Next higher | Incremental
Option Benefits Costs BCR comparison cost option BCR
Low $ 809,344 |$ 92100 8.79 | Low Medium 8.60
Medium | $ 4,958,485 $ 574,760 8.63 | Medium High 9.52
High $9,005205 | $ 1,000,000 | 9.01
THE UNIVERSITY
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SH 14 — Summary of findings

= Crashes are concentrated between 2400 to 2800

< Study section has some geometric deficiencies that
needs to be corrected

< Incremental BCR justifies geometric improvements

= Providing clear zoning with geometric improvements
in this section will reduce the severity of injuries and
improve safety in this unforgiving road section

= Research study developed a methodology that
combined geometric analysis and friction demand
with the existing High Speed Data Survey
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Methodology

Identify Project
Location

Crash Analysis

Compare actual
crash rate vs EEM
prediction model

If actual < EEM, OK

If not, further
analysis
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Methodology

{
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Check Radius

- Rmin, Real ( for
design speed)
- Rmin compare
with Ractual

Check Speed

- Geometry
consistency

- Compare curve
speed, approach
speed, and
horizontal
curvature

i
Check
Superelevation

- eactual to edesign

Methodology

Identify Project
Location

o

Crash Analysis

Compare actual crash
rate vs EEM prediction
model
T

If not, further analysis

! 1

If actual < EEM, OK

|Friction| | Economics |

Check

I
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CheckRadis “Geomety | | superetevation Compare friction Comparison of
-Rmin Consstency -eactual to demand with various treatment
o " measured SCRIM ootions

values

- Rmin, Rcal
(for design
E
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Conclusion

< Case study proved very useful in developing a
methodology that combined geometric elements,
friction demand to safety

< This methodology can be used by RCA’s as a crash
prevention study to audit existing infrastructure

< Decision making can be improved by combining
these factors which are usually considered separately
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Thank you
and
welcome your questions
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