T | Ministry of
BRITISH Transportation
COLUMBIA | and Infrastructure

Safety Evaluation of the Variable Speed
Limit System In British Columbia

BC Ministry of Transportation and Infrastructure

John E. Babineau, P. Eng.
District Program Engineer

Mohamed Elesawey, Ph.D., P.Eng.
Sr. Highway Safety Engineer

June 12,2018



Ministry of
BRITISH | Iransportation
COLUMBIA | and Infrastructure

* Background

* System Overview
* Research Objective o
* Methodology
* Results -~ Fol km/h
e Conclusions = ' "




Ministry of
BRITISH | Iransportation
COLUMBIA | and Infrastructure

Background

RURAL
HIGHWAY
SAFETY
and
SPEED

ST

Ministry of
BRITISH Transportation

COLUMBIA ' and Infrastructure JULY 2, 2014



Ministry of
BRITISH | Iransportation
COLUMBIA | and Infrastructure




Ministry of
BRITISI H Transportation
COLUMBIA | and Infrastructure

End Pt
| ¥ soerm

012525
Kilometrés|

Highway 99— Sea-to-Sky: 4 B Highway 5 Coquihalla between the Portia interchange 8
between Squamish and Whistler (] and the former toll booth plaza

CRAIGELLACHIE &

S Ministry of

BRITISH Transportation

and Highway 23 South Interchange o o e =




|;=,-gg£bc = MiﬂiStl’y Of
BriTISH | Transportation

COLUMBIA | and Infrastructure

System Overview

Highway 1 — Perry River Bridge to Highway 23 Junction
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BRITISH
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Safety evaluation of the VSLSs

= Highway 1 from Perry River to Highway 23 Junction (Revelstoke)

= Highway 5 from Portia Interchange to the former Toll Plaza
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Analysis I\/Iethodology

= Simple Before and After
* Empirical Bayes with Safety Performance Functions (SPFs)
= Data of three groups of sites were needed for the analysis:
o Treatment/Evaluation Sites
o Reference Sites

o Comparison Sites
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AEIVSE I\/Iethodology Data

= Evaluation Sites
o 23 sites on two corridors

o 108.5 km total length

= Reference Sites
o To develop SPFs needed for the evaluation

o RAU2 and RFD4 highway segments

= Comparison Sites

o Account for history and maturation
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= Collision Data

o Winter season serious collisions only (fatal + injury) before
and after VSLS implementations

o Five winter seasons before data

o One winter season after data

= Traffic Volumes

o Seasonal average of daily traffic volumes
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Empirical Bayes Method

D
O.R.=—
B¢g
O.R.
E(O.R.) = —
arbcq
(1+—=")
B¢g
Where
Boe = EB safety estimate of collisions in the treatment group had no treatment taken
place during post improvement period,
D = Observed number of collisions in the treatment group during post

improvement period.

CARSP 2018 June 10-13 Victoria, BC 14
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Empirical Bayes Metho

(EBj)p=Vi-ui+(A—-vi) y;

Var(EB)p = vi- (1 —vy) - + (1 —v)* y;

i |
“_1+%
Where:
y; = Observed collisions in the before period for location i
¥; = Weight assigned to the predicted value for location /
k = Dispersion parameter of the negative binomial model
U; = Expected collision frequency at location i

CARSP 2018 June 10-13 Victoria, BC 15
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Empirical Bayes Metho

(Ui)a
()b

B = (EBy), = (EBy)} X

A~ J 2
VarB = Var(EB;), = Var(EB;), X Eﬁlia]
i/b

Where:

(EBi), = EB safety estimate of treated site i in the “after” period had no treatment taken
place.

(EBi), = EB safety estimate of treated site I in the “before” period.

(1), = Expected mean collision frequency given by the SPF for a treated site

CARSP 2018 June 10-13 Victoria, BC 16
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VaTBCG=BCG X Z+E+§

Where:

C = observed number of collisions in the comparison group during the after period
A = observed number of collisions in the comparison group during the before period

B.; = corrected EB estimate of collisions in the treatment group during the after period

CARSP 2018 June 10-13 Victoria, BC 17
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Results: Comparison Groups

= Comparison groups suitability test

" O.R. mean value

1.569

0.031
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Winter Serious Collision Frequency for VSLS Corridors
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Results: Simple Before and After

Without Comparison Group

Highway Change in WSC * Standard Error | T-statistic | 95% Significance

Insignificant

Significant

Significant

Highway Change in WSC Standard Error | T-statistic | 95% Significance

0.02 Insignificant

5.07 Significant
3.79 Significant

* Winter Serious Collisions .
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Results: Empirical Bayes Method

Developed SPFs

RAU2 K =0.00263 V; 073898 L, 08052 k=3.61
RFD4 n=0.01826 * V, gl L, g e k=3.00
Where:
= Expected number of serious collisions in 5 winter seasons

= SADT volume at a particular location
= Length of a particular road section in km

= Dispersion parameter of the negative binomial model
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Results: Empirical Bayes Method

: : Standard - 95%
* =
Highway | Change in WSC Error T-statistic ST I —

1 : Insignificant

5 : Significant

Overall : Significant

* Winter Serious Collisions
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Conclusions

= Significant reduction in WSC on Hwy 5
» |nsignificant change in WSC on Hwy 1 with large standard error

= Small sample size — only one season of after data

Further evaluation to be done upon data availability
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Questions?
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