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Executive Summary

Adequate road shoulders provide a safety factor for recovery when drivers lose control of their
vehicles. Lack of useable road shoulders can contribute to loss-of-conirol crashes, because
there is no recovery area. Overtaking crashes and head-on crashes may also be reduced by
the provision of widened shoulders.

This paper analyses the effect of shoulder improvements on open road routes and bends from
the LTSA Crash Investigation Monitoring System. Improvements include instaliing, sealing or
widening shoulders. Routes and bends were analysed separately and were also divided by
speed limit into urban and open road categories. Because there were only 2 urban routes
where shoulder improvements were fully implemented, urban routes were excluded from the
analysis. There were no urban bends in the sites selected.

In the context of this paper, “open roads” are defined as roads where the speed limit is greater
than 70 km/h.

Certain types of crashes are expected to be reduced by shoulder improvements on routes.
These are loss-of-control crashes, overtaking crashes, and head-on crashes. From the 41 open
road routes analysed, the following observations were made:

loss of control crashes on straights were reduced by 55 %

loss of control crashes on bends (on the route) were reduced by 36 %

overtaking crashes were reduced by 61 %

head-on crashes on straights were increased by 2 %

overall there was a 37 % decrease in crashes on open road routes where shoulders were
improved

There were only 15 open road bend "sites” analysed. The following observations were made:
e loss of control crashes on bends were reduced by 33 %
e overtaking crashes were reduced by 80 %
e head-on crashes were reduced by 43 %
e overall there was a 43 % decrease in all crashes on open road bends where shoulders
were improved

Other works may have been implemented at the treated sites, in addition fo shoulder
improvements, Sites where street lighting was installed and/or changed were not included in
the site selection. The reduction calculations do not atfempt to account for the contribution of
other freatments.

Figure 1 summarises the reduction in crashes at open road sites where shoulder improvements

were made, .
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Introduction

In 1985, the government approved a
programme of systematic crash investigation.
The Land Transport Safety Authority (formerly
the Ministry of Transport, Land Transport
Division) developed a Crash Investigation
Monitoring System in 1989, which contains
data on sites which have had works
implemented as part of the joint crash
investigation programme. The “affer” data on
this database is now sufficient to allow analysis
of the effects of specific *actions” or
treatments at sites.

Site Selection

This report is an analysis of the effect of
shoulder improvements on open road routes
and bends. Reductions in loss-of-control
crashes, overtaking crashes, and head-on
crashes were calculated.

The criteria for selection were:
1. works on route/bend fully implemented

2. shoulders improved (installed, sealed, or
widened)

3. no lighting changes

Open Road routes and bends were excluded
where changes to or instaliation of street
lighting occurred. It was assumed that lighting
changes may have a greater effect than
shoulder improvements on crashe numbers.

Using the above criteria, 41 routes and 15
bends were selected. These were all open
road sites, with speed limits of 80 - 100 km/h.
There were only two routes in an urban speed
area which met the criteria, so these were not
included in the analysis.

Control Factors

Trends in crashes have been taken into
account when calculating reductions at the
monitored sites,

The “control” factor calculated for each site
adjusts for urban or open road crash trends in
the local authority (ie high, medium or low
growth rate), depending on whether the site is
urban or open road.

This factor is applied to the number of crashes
before improvements were made (" before”
data) to give the expected number of
crashes if the improvements had no effect.

Comparing this number with the actual
crashes after improving the site (" affer” data)
gives the crash reduction.

Analysis

The overall crash change at each site was
calculated as:

change = - (expected - after) x 100
expected

expected = before x control x yearsa
yearsb

where
expected is the expected number of
crashes after the site

improvements, assuming the
improvements had no effect.

is the actual number of crashes
which occurred in the period
after site improvements,

after

is the number of crashes which
occurred in the period before
site improvements.

before

control is the factor calculated by
crash rate and urban/rural/
regional location.

yearsa is the number of years in the
period affer site improvement.
yearsb is the number of years in the
period before site
improvements,

Note that:

e a negafive "change” is a reduction in
crashes

e multiplying by the ratio of after fo before
years adjusts for the difference in before
and after time periods



Regression-to-Mean

Regression-to-Mean is a recognised
phenomenon inherent in before and after
studies. At present there is no definitive
method for coping with this effect. Evidence
suggests that as the number of years of data
increases, the effects of regression-fo-mean
decrease. The monitoring system uses five
years of before data in calculations “before”
improvement. For routes, an average of 4.0
years is used for “after” improvement
calculations, while for “bends” an affer period
of 3.1 years is used. Therefore, regression-to-
mean is not considered to have a major
effect on the results and no correction has
been used.

Other Works

Other works were also implemented on the
routes and bends where shoulders were
improved. There was an average of 6 actions
implemented at each of the treated routes
and bends. The most common other actions
implemented were;

OPEN ROAD ROUTES

Install chevrons (12 routes)

Install traffic signs (31 reutes)

Install RRPMs (raised reflective pavement
markers) (21 routes)

Upgrade edge marker posts (9 routes)

Paint edgeline (6 routes)

OPEN ROAD BENDS

Install signs (6 bends)
Install chevrons (6 bends)
Upgrade edge marker posts (5 bends)

Tables 1 and 2 summarise the reductions
in crashes by speed limit and movement type.,

Table 1 OPEN ROAD ROUTES

Movement Before |ExpectedjAfter | Change
Nighttime 233 139.2 70 1-49.7 %
Daytime 309 172.6 126 1-27.0%
Rear-end 97 66.6 34 |-489%
Pedestrian 14 7.0 63 {-144%
Overtaking 73 46.3 18 [-61.1%
Merging Q 4.3 5 [+165%
Lost Control (s) 71 52.8 24 |-54.6%
Lost Control (b) 196 114.3 73 - 36.1
Head On (s) 19 8.8 9 +1.8%
Head On (b) 30 7.2 7 -26

Table 2 OPEN ROAD BENDS

Movement Before |Expected| After |Change
Nighttime 19 13.8 10 |-27.5%
Daytime 58 39.0 23 1-41.0%
Rear-end 2 3.1 5 |+63.3%
Overtaking 6 5.0 ] -80.1%
Lost Control (s) 13 11.6 3 |-328%
Lost Control (b) 44 28.3 2 |-328%
Head On (b) 8 3.5 2 |-428%

Figures 2 and 3 show these in graphical format.

Conclusion

The reduction in crashes at sites where
shoulders were improved cannot be attributed
to that freatment alone. Shoulder
improvement in conjunction with improved
delineation is recommended for maximum
benefits.

At bends, the addition of chevrons where
necessary could also contribute to a reduction
in crashes.




Change in Crashes on Routes
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Figure 2. Change in Crashes on Open Road Routes

Change in Crashes at Bends
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Figure 3: Change in Crashes on Open Road Bends



OBS IDNO STUDYNAM SITENAME ROADCNTL SPEED LALIN BEFORE DURING AFTER E£XPAFTER BYEARS DYEARS AYEARS SITEREDU
SPEEDS=100C

=)
o 0

X H Z =g C-n

R
©
A
D
Cc
N
T
L

M orgox M

S
I
T
E
N
A
M
E

MO M D
|20 = o S G 4

E
R
E
D
u

n W O

O zZoH

ZoH oy

(o)

o I s e =]

S 3 s e =T e IS o)
n X pMm< g

1 121 SHl STuUDY 2 BAWDEN ROAD SH18 Z 100 1 27 135 7 o.53¢% 5 9.332 0.667
2 3104 SHY STUDY 25/1 PENCARROW ROAD 2 100 5 <] 5 1 4.463 5 4.500 2.500
3 : : STUDY MASSEY~MCLAUGHLINS (EX PUHIMNUT) 2 100 2 4 15 z 1.353 5 4.416 1.583
4 STUDY OON BUCK KD TO BRIGHAM CREEK K 2 100 & 27 1€ O 1.008 5 4,833 0,167
S STUDY TRIGZ RCAD TO 1 KM WEST CF MUK 2 100 5 43 25 1 .e47 5 4.916 0.083
&) STUDY WOODHILL FOREST RD TC KIWITAEZT 2 100 5 El 4 0 0.355 5 4.833 a.1e7
7 v RURAL i30 5 28 & G 5 1.667 2.333
2 3 DRURY INTERCHANGE-GLENBROOK z jog: z 3 5 3.833 0.167 478
2 3 BRUCKLAND RD (STH KITCHEMER) Z 3 1 i 2.500 1.500 =52.130
o K31: & (SHZ-WAITAKARIRU) 501w . = 5 -0.917 3.917 -62.903
11 RUFIUHIA STATION RD 1 B B ” 5 1.417 0.583 -100.000
1 LEVIN- TION . 19 =} < 5 4.000 6,000 -71.915
1 PICTOMN- PLEASANT 5 . i 5 2.083 7.916 -21.35¢
1 MAPIER- - MEZANEE RP a&50/3.60-6 1 [ 5 1 5 1.917 8.082 -3£.056
1 NAFPIER~ CORNER RF 661/: 2 4 i 7 5 1.667 §.332 ~15.880
16 NAPIEKR-W J BRIDGE RFP €6l1/¢.07 100 % 4 - o 5 2.000 8.000 ~37.470
17 NAPIER-WATI JELS S RE &75/6.9-7 AEEEUIS N 4 - =z 5 2.000 3. O =37,
1= NAPIER-WATI PUFURAU OBRK RP 707/11.2-12.5 Lo1no 1 s z = 5 3.417 6.58% 03
19 TAIHAFE- TFORD OVERBRIDGE - WELLIMNG 2100 K 7 7 5 3.167 3 3 z
20 OPOTIKI KD RP 429/10.3-10.4 Y 100 5 [ 1 5 2.583 5] 6 ¢ 5
71 FAHIATUA-! R I MARUA COIDo 5 B z o 5 3.000 5.000 -1J¢ (
Zz PAHIATL MWTH OF TOPAZ ST Z 100 5 5 4 5 2.000 6.000 47,029
-3 BLENHEI Ay “EIDERS CREEER 2100 5 4 R - 5 2.500 5.500 -71.79¢
5 OHAHEA-E v - ASHHURST S 100 5 i = 5 2.250 5.750 -4, 044
10005 & k) 5 2.500 4.500 - e
2100 5 G z 5 2.417 4.583 3.90%
- Zoi00 ¢ 3 1 G 3.250 2.750 -21.46%
re WGTH A INTERCHANGE 2 100 3 e 7 o 5 2.417 2.583 ~27.36C
Za & PUKEHOL - POX i TAYLORS ROAD L1005 G < 4 5 1.417 2.583 ~1 3a¢g
30 Y 38 PUKEHOU-FT r STEAM INCORPORATED 10005 ey = 4 5 1.500 2.500 -Zx.19¢
31 S TJDY 38 PUKEHOU~FOR I xUA  COAST ROAD 210005 PO G ! 5 1.667 2.333 -3g.7¢41
32 SH Y 38 PUKEHOU-FOR I x'if TAUPO SWAMPS 2100 1 H 1z Si 5 1.500 2.500 ©.89C
3z HASTI PTZ PAMOWHAT RD 1100 5 &4 34 x4 5 1.750 2.250 13.3468
34 PORIRUA NORTH ROUTE A GRAYS ROAD 1100 2 ol 14 G 5 2.833 0.167 ~1CGC.000
35 SH1 STUDY 4 THERTSEY KYLE ROAD/MITCHAM THE z g0 bl G 5 2.000 g.000 ~1¢C au
3 1 3 Y _ANDON CREEK ) g i 5 2.250 .50 -GG,
ALMA STRAIGHT v . = 5 2.250 G.75 -GG
_EITE SADDLE s & ] 5 6.333 2.667 -7
FIKES POINT b N 5 2.167 5.833 -1GG.
= MARAKOA BKRIDGE § = Z 5 Z.500 1.58% 1z 0an
I SHE, COAL CREEK - ROXE L0005 ( 1 5 1.750 200500 -@4 . 440
LD < < 209 %




Widen shoulders - bends
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i 138 SH 91 s5g: BEND 1KM NTH OF HATFIELDS BR 7 5 5 g 4 10.150¢ 5 -0.0833 5.0830 -60.5893
z 31&  SHI T 2 5 5 4 ¢ 1.304¢8 = 7.1660 1.3333 -100.000
K 220¢ FRA TRICT PTZ 126GC RD{WIMER-GLENBROO} 1 5 5 4 o 2.3519 5 1.5000 2.5000 -100.000
4 ez04  SH30 - WHAKATANE ) \ z ST 1 g 1.0648 7 2.5830 0.4166 -100.000
S 40405 SHLI 8 TAIHAPE~BULLS AL EILL MNORTH - . 4 4 4 5.9637 5 4.0830 5.9160 -32.9:2¢
e 41111 SH:/ZX STUDY 21 | JSSTO BR z 5 = o ¢ 15 10.0336 5 3.3330 4.6660 49.49¢
741811 SHI1/S - 5 5 4 1 5.3127 5 2.3330 S.6660 -81.177
g 22512 8 S 2 5 B 2 3 G.0924 5 4.0000 3.000C0 -50.758
¢ 43504 8 51 ‘@ TO FPOPELEWELLS & 5 & 5 3 8] Z.6083 5 3.5830 2.4165 0
14 44813 S OF TACKOA JUNTTICON z 5 5 3 € 1.6036 5 2.4165 2.5830
11 48004 S S0 M EAST CA ROAD z 5 =k 3 3 Z 0.3855 5 3.4165 0.5833 18.
12 46411 TARA SCUTH OF HOFPELANDS RD - 5 b E 0] 1.8908 5 1.0000 3.0000 -100.000
15 70503 SHI a2 5 5 E 1 1.6505 8 2.4165 4.5830 -39.411
14 70BGE  SH 20 1 5 5 C 2.7010 8 2.5000 4.5000 1 .00
15 723508 i STATE HIGHWAY O CUTTING o100 505 g B 0 0.7392 7 4.5000 0.5000
SPEEDS 75 31 85 44,7472
73 0zD 30 5 44.747 7




