















































N R




South East Queensliand Region - Metropolitan District

Traffic Operations. “Appraval
Traffic Safety and Performance lssue Date: 22/01/2002
Proposed Modifications to Speed Zoning | TS01F01
Shire/City: Ipswich City Couni T |
Road: | Rosewood Warrill View Road (305)
Location: | Ipswich Rosewood Road to south of Bremer River — 0.0 to 1.02%”“
Existing Speed: | 60 _ | Proposed Speed: | 60 N
It is hereby agreed by the undersigned that the proposed medification to the existirg speed limit zoning he
implamented.
Yes No ~ Signature Date
Department of Main Roads ' e
{Metropolitan) B ] | Not Relevant “‘110 9 l {0
Queensland Police Services 3 1 .
Local Government Y [ 4-6-r0 |
Queensland Transport O] T = '
{Land Transport & Safety)

No changs to speed limit in accordance with the critaria of the Speed Control Guidelines.
[CJ Change to speed limit in accordance with the criteria of the Speed CGontrol Guidelings.

1 Change to speed limit in accordance with the criteria of the Speed Control Guidelines with
the foflowing criteria:

% Clusensland
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South East Queensiand Region ~ Metropolitan District

Tratfic Operations
Traffic Bafety and Performance

lsgus Date: 22/01/2002

Approval

Proposed Modifications to Speed Zoning TS01F01
Shire/City: [ 1pswich City Goungil
Road: | R-dsewdod Warrill.\/iew Road (305).

South of Bremer River to 780m past Blanchs Road (Shire Boundary)

Location: | ~1.028t010.12

Existing Spead: 100

implemented.

{Metropalitan)

Loeal Government

Clueensland Transport
(Land Transport & Safety)

Departmient of Main Roads.

Queensiand Police Services

Yes

]

O’ O

7 Change to speed limit in acardans
the following sritaria;

Proposed Spead:

100>

it is hereby agreed by the undersigned that the proposed modification to the existing speed fimit zoning ba

O o o OesF

Blgnature Date
Not Relevant
— ———
#--(o
";'“11'." 7

[X] Mo change o speed fimit in accordarice with the criteria of the Speed Control Guidelines.
[0 Changs to speed limit in accordance with the criteria of the Speed Control Guidelines.

e with the criteria.of the Speed Contro!l Guidelines with
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Speed Limit Review

Rosewood-Warrill View Road (305)

From Ipswich-Rosewood Road (Ch0.CQ)
to 780m west of Blanchs Road (Ch1G:12)
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Document Control
This report is endorsed by:

Name

Position

Signature

This report is approved by:

Name

Date

Position

Signature

This report is approved by:

Name

Date
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Signature

Date
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1 Background

1.1 Introduction

A speed limit review has been undertaken for the Rosewood-Warrill View Road (305) corridor from
Chainage 0.00 to 10.12 km, a distance of 10.12 km. The road has been reviewed in accordance with
Part 4 of the Manual of Uniform Traffic Control Devices (MUTCD), using a first princip'es.approach
considering any road safety implications for a modified speed zone and the Traffic ard Road Use
Management (TRUM) Manual Technical Note 3.23 for school zones. A number of(different variables
have been taken into account while undertaking the review which included:

° Environment in which the road is located;

o Pavement;

° Road cross section, shoulder and lane width;

° Horizontal and vertical road alignment;

. Traffic volume, activity and prevailing speeds;

. Frequency of intersections and property access;

° Presence of traffic signals;

. Magnitude of property setback;

° Presence of line marking, channelisation and medians;
. Proximity of roadside hazards and standard.of piatection; and
. School zones.

TRUM Technical Note 3.23 builds on the requirements of the MUTCD by providing additional
information to practitioners to improve road safety by, rmanaging traffic and speeds at schools. Drivers
need to recognise that children are impulsive;.unpredictable and inexperienced, and that caution
should be exercised in the vicinity of a schoo!;

The extent of the study area for which the-speed’ limit review was undertaken is shown in Figure 1.1
and Figure 1.2.
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Figure 1.1: Extent of Study Area
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Figure 1.2: Extent of Study Area

1.2  Methodology

The review was developed in aceordance with the guidelines and requirements as listed in the Part 4
(seventh issue, 14" March 2014} of ithe MUTCD.

The main principles in a speed limit review are that:

. Speed limits shouid-bé capable of being practically and equitably enforced by use of
speed zones/of adequate length, by limiting speed limit changes, and by clarity and
frequency of speed signposting;

. Speed limits(should be set to maintain a balance between a road user’s reasonable
perceptioir of the speed environment and an acceptable level of environmental amenity for
all‘road-Users and abutting land users; and

. Speedlimits should be set to encourage, as far as practicable, a uniform speed of travel
that/will reduce the potential for conflicts due to speed differentials between vehicles.

The methodology was structured around the standard procedure for reviewing existing speed limits as
follows:

. Stage 1 — Assessment of Road Function

. Stage 2 — Assessment of Prevailing Vehicles Speeds
. Stage 3 — Assessment of Speed Environment

. Stage 4 — Determination of Speed Limit
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2 Road Details

2.1 General Information

Road Number: 305

Road Name: Rosewood-Warrill View Road

Road Environment: Rural

Road Function Arterial Road

Road Geometry: East-West alignment with westbound being Gazettai-Rirection
Local Government Authority: Ipswich City Council

2.2 Classification

Rosewood-Warrill View Road (305) is a state controlled road that provides access between the towns
of Rosewood, Mount Walker, Coleyville and Warrill View.

The road functional sections for the study corridor are best described as follows:
e Ch. 0.00 to 10.12 km — Rural Arterial.

Rural arterials form the principal avenues for communicatioris-between major regions including direct
connections between cities, between a capital city and key towns-and between key towns.

Figure 2.1: Multi-Combination Routes in Queensland (extract from TMR)
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23  Speed Zone Review

2.3.1 Existing Speed Zone (in section of road under review)

MUTCD - Part 4 Speed Controls outlines the following criteria to be used when defining a roads
speed zone/s; road function, prevailing traffic speeds, and speed environment. In applying these
criteria the defined speed zones tend to be homogenous in nature and are not necessarily related to
the posted speed limit.

A buffer zone is a speed zone of minimal length that is used as a transition betweer twg /speed limits
that differ by more than 20km/h and they are not recommended in Queensland. Wiere there is a
reduction in the speed limit exceeding 20km/h and there is no change in the speed environment
leading up to the lower speed zone, the speed limit ahead sign shall be instailed-at.least 300m of the
reduced speed zone. However, where the speed environment between the nigher speed zone and the
approaching lower speed zone is different and a speed zone of intermediaie.value can be established,
the minimum length of the speed zone shall comply with minimum length of a speed zone as specified
in Table 2.3.

On undivided rural roads where the design standard is less than 100 Krn/h over a length of at least
2km, the use of a lower speed should be considered. The appropriate speed limit should be based on
an analysis of the prevailing speed.

At school zones TRUM note 3.23 permits speed limits of 40 km/h,,60 km/h and 80 km/h in school
zones. These speed limits are dependent on the speed/limitiof the road outside school zone times and
the amount of school related activity for the higher speed zones.

The speed zones that exist along the Rosewood-Watrill View Road (305) corridor and their location
are illustrated in Figure 2.2 and general corridor ngtes-have been provided for each speed zone
section in Table 2.1.

Table 2.1: Speed Zone Sections — Generai-Corridor Notes
Speed Start End Speed |
Zone Ch. Ch. (kl?n/h\‘ General Corridor Notes
Section (km) (km) /
A / School 0.05 0.20 40 (Schooi | No direct access. Access to the school is located on the
Zone ' ' Zone) adjacent Ipswich-Rosewood Road (304) corridor.
| Rural Arterial, one sub-standard horizontal curve at the
} future intersection, creek crossings, direct property
accesses, direct access for the Rosewood sewerage
treatment plant.
A 0.00 100 60 School Zone between Ch-0.05 to Ch0.20, access to the

‘ : school is located on the adjacent Ipswich-Rosewood Road
| (304) corridor.

40km/h change of speed zone, increasing from 60km/h to
100km/h in gazettal direction and decreasing from 100km/h
to 60km/h in against gazettal direction.

Rural Arterial, the cross section is generally narrow, many

' sub-standard horizontal curves, flat to rolling vertical
alignment. Ebenezer Road intersection, many property

B 1.00 10.12 100 access road intersections, direct property accesses. Bridge
over the Bremer River, old bridge over Blundell's Gully.

40km/h change of speed zone, decreasing from 100km/h to
60km/h without speed limit ahead signage.
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Figure 2.2: Speed Zone Overview ef-Rosewood-Warrill View Road (305)

The minimum length of a speed zone-depends upon the speed limit as specified in Table 2.2.

Table 2.2: Speed Zone <Minimum Length Requirements
Speed Zone (km/h) | Normal Minimum Length (km) | Absolute Minimum Length (km)
40: School zone only _Not Applicable 0.20
60 0.6 Not Applicable
100 f 3.0 2.0

The length of each'speged zone along the Rosewood-Warrill View Road (305) study area has been
compared to the-minimum required length for its respective speed limit as outlined in Table 2.2. The
compliance oftiie_speed zone lengths are outlined in Table 2.3.
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Table 2.3:

Existing Speed Zone Sections

Existing Zone
: Start Ch. End Ch.
Section/s . . _ _ Speed Length ZCone I_Igngth
(adj. location) (adj. location) (km/h) (km) ompliance
-0.05 0.20
School / (50m east of (200m west of 40 School 0.25 Yes
A Ipswich-Rosewood | Ipswich-Rosewood zone '
Road) Road)
0.00 1.00
A (Ipswich- (500m east of 60 1.00 Yes
Rosewood Road) Reillys Road)
1.00 10.12
B (500m east of (780m west of 100 612 Yes
Reillys Road) Blanchs Road) ‘
2.3.2 Adjacent Speed Zone

The study corridor starts at the intersection with Ipswich-Rosewood Road (Ch. 0.00 km) and
terminates 780m west of Blanchs Road (Ch. 10.12 km). The /&adjacent speed zones have a sign-
posted speed of 60km/h with a 40km/h school zone at the £astern extent (Ipswich-Rosewood Road)
and 100km/h at the western extent (Rosewood-Warrill View Road).

233

The typical speed limit for Rosewood-Warrill View Rgad (305) depends upon the general application
as specified in Table 2.4.

Typical Speed Limit for the Road Function

Table 2.4: Typical Speed Limits for Roads iri-Rural Environment
Sp((afr?]/hi)mit General/Application for Rural Roads
40 School zone (within 58km/h, 60km/h or 70km/h limit).
60 School zone (witi‘.in_&‘,Okm/h, 90km/h or 100km/h limit).
Traffic carryiing roads with abutting development and >4 accesses / 100m.
70 Traffic carry@ roads with abutting development and 2-4 accesses / 100m.

Traffic ¢artying roads with abutting development and 1-2 accesses / 100m.
Buffer,zone:

80 On uridivided rural roads where the design standard is less than 100 km/h over
atengthof at least 2 km, the use of a lower speed should be considered. The
appropriate speed limit should be based on an analysis of the prevailing speed.

On undivided rural roads where the design standard is less than 100 km/h over

90 [-a’length of at least 2 km, the use of a lower speed should be considered. The
appropriate speed limit should be based on an analysis of the prevailing speed.
100 General rural speed limit.

The existing speed limits of each speed zone along the Rosewood-Warrill View Road (305) study
corridor has been compared to the typical speed limits that may be typically expected for roads in a
rural environment as outlined in Table 2.4. The compliance of the existing speed limits are outlined in
Table 2.5.
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Table 2.5: Typical Speed Limit for Speed Zone Sections

SZl?)eneed ESX;)S(’at(IaTjg Accesses /| Typical Speed Zone Limit Compliance
. 100m Limit (km/h)

Section (km/h)
A 60 2.00 80 No
Al

School 40 N/A 40 Yes

Zone

B 100 0.53 100 Yes

A buffer zone is a speed zone of minimal length that is used as a transition between-two speed limits
that differ by more than 20km/h and are not recommended in Queensland. Y\here there is a reduction
in the speed limit exceeding 20km/h and there is no change in the speed envirchiment leading up to
the lower speed zone, the speed limit ahead sign shall be installed at least 300m of the reduced
speed zone. However, where the speed environment between the higher-speed zone and the
approaching lower speed zone is different and a speed zone of intermediate value can be established,
the minimum length of the speed zone shall comply with minimum length of a speed zone as specified
in Table 2.2.

On undivided rural roads where the design standard is less/than 100 km/h over a length of at least 2
km, the use of a lower speed should be considered. The appropriate speed limit should be based on
an analysis of the prevailing speed.

At school zones TRUM note 3.23 permits speed limits of 48-km/h, 60 km/h and 80 km/h in school
zones. These speed limits are dependent on the spéd limit of the road outside school zone times and
the amount of school related activity for the higherspeed zones.
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24  Sighage

2.4.1 Speed Restriction Sighage

The locations of the existing speed restriction signage along the route are shown in Figure 2.3.
The Rosewood-Warrill View Road corridor (305) speed restriction signage should be erected on the
left side of the roadway where suitable along the corridor. The Rosewood-Warrill View Road corridor

(305) speed restriction signage was assessed and identified to be faded and not clearly visible during
adverse conditions or at night time. For recommended signage refer to Section 6.1.

Figure 2.3: Speed Restriction Signs
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2.4.2 Advisory Speed Signage

The locations of the existing curve warning and speed advisory signage along the corridor are shown
in Figure 2.4.

The Rosewood-Warrill View Road corridor (305) curve warning and advisory speed signage was
assessed and signs were identified to be missing, incorrect sign types, inappropriately sized, faded
and not clearly visible during adverse conditions or at night time. A ball bank test has been conducted
to determine and assess the curve warning and advisory speed signage refer to Section 2.6.

Figure 2.4: Advisory-Speed Signs
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2.43 School Zone Signage
The locations of the existing school zone signage along the corridor are shown in Figure 2.5.

The Rosewood-Warrill View Road corridor (305) school zone signage was assessed and although
they were observed to have one slightly faded panel, no urgent works are thought to be required. The
school access is located on the adjacent Ipswich-Rosewood Road (304) which has appropriate
signage including TC1783 signage that were witnessed to be appropriately sized and in working
condition.

Figure 2.5: School Zone Signs
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25 Road Geometry

2,51 Horizontal Geometry

The horizontal alignment of the Rosewood-Warrill View Road (305) corridor is generally a series of
straights and curves. There are many sub-standard horizontal curves and the road safety audit has
identified the sections of the corridor that do not comply with current design standards and provided
recommended treatments.

2.5.2 Vertical Geometry

The majority of the Rosewood-Warrill View Road (305) corridor has vertical gesmetiy. that is
considered to be generally flat with some flat to moderate grades.

2.5.3 Cross Section

Rosewood-Warrill View Road (305) between the Ipswich-Rosewood Read intersection (Ch0.00) and
780m west of Blanchs Road (Ch10.12) is an undivided two-lane, two-way-rural arterial road with
3.50m lane widths and sealed shoulders (0.00m to 2.00m). The road safety audit has identified the
sections of the corridor that do not comply with current design standards.

2.6 Sub-standard Curves

The results from a ball bank test have been used to revigw-the current advisory speed signs for
horizontal curves along the Rosewood-Warrill View Rcad (365) corridor as outlined in Table 2.6.

Table 2.6: Ball Bank Test Results
Gazettai(WB) Against Gazettal (EB)
Curve | Chainage | ¢ Posted Current ) Advisory Current Advisory
(No.) (km) peed Limit | Advjsary | Speed from | Advisory | Speed from
(km/h) Speed Ball Bank Speed Ball Bank
(km/in) test (km/h) (km/h) test (km/h)
1 0.40 *0 (TC1§%8_2) 20 (T01§%8_2) 20
2 0.70 60, | Ni Nil Nil Nil
3 0.85 60/ ] Nil Nil Nil Nil
4 1.90 .20 60 60 60 60
5 3.10 100 50 40 50 40
6 3.40 100 80 60 80 70
7 3.90 \ 9 100 60 60 60 60
8 4.50 | 100 Nil 80 Nil 90
9 5.10 100 80 80 80 90
10 5.'38— 100 80 80 80 80
11 6.86 100 Nil 90 Nil 90
12 8.30 100 Nil 90 Nil 90
13 A 8.65 100 Nil 90 Nil 90
14 8.95 100 Nil 85 Nil 85

The ball bank tests were assessed with the MUTCD Part 2 Figure 4.5 and show that advisory speed
signs are required for curves 1, 4, 5, 6, 7, 8 in the gazettal direction, 9 in the gazettal direction and 10.
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The road safety audit has recommended changes to the advisory speed signage, chevron alignment
markers, guide posts and raised reflective pavement markers for compliance to current design
standards.

2.7

271

Previous Rosewood-Warrill View Road (305) Road Safety
Audit

Safety Audit Findings

A safety audit has been undertaken along the study corridor and reported on in May-2015. The
following are some of the key issues and recommendations identified with prioritiesy{A, B, C and D).

2.8

The pavement is in poor condition and the road is subject to flooding. There is significant-rutting, heavy
patching and poor drainage which is exacerbated by narrow shoulders with grags’and-sail at the interface that
is up to 50mm above the pavement surface which is limiting the water runoff. 7his-combination may result in
driver discomfort, loss of control type crashes from aquaplaning and poor lane discipiine from undesirable
crossfall rotations which may lead to off path or head on type crashes. (A Planiing).

The W5-7-2 floodways warning signage and auxiliary plates are faded. Ceasider installation of new warning

signage and new W8-17-1(9km) auxiliary plates. (A).

There is a 40km/h change in speed between 100km/h and 60km/h. Poor compliance and erratic driver

behaviour may lead to rear end type crashes and off path type crashes. jhere was one off path on curve at
Ch0.92 in the against gazettal direction involving an articulated vehicle travelling too fast through the 100km/h
to 60km/h speed zone change. Consider a speed limit review and-implementation of the recommendations. It
is noted that all of the existing speed restriction signs are faded and should be replaced. (A Important).

There are many sections along the corridor with 0.0 — 0.5m shouiders. This may lead to an increased risk of off

path type crashes as there is no recovery area, entering roadway type crashes from properties, overtaking
same direction and rear end type crashes from resident$’entering their property from the mainline and
potentially broken down vehicles within the travel lanes:Carisider providing 1.0m sealed shoulders. (D
Planning).

There is a tight horizontal curve with W2-9 warning signage and 50km/h W8-5 auxiliary plates in a 100km/h
sign posted environment at the intersection with Ebenezer Road. The cross section appears narrow with 0.0m
shoulders. The crossfall appears to be less than/2% and’there is a long water flow path through the
intersection. This combination may result in-poor\ane/discipline from the 50km/h change in speed, loss of
control type crashes from aquaplaning which-may icad to off path or head on type crashes. Short Term:
Consider providing a wide centre line treatment ietween Ch2.70 to Ch5.90 (constrained by existing bridge
structure) to potentially reduce the risk of head-cfi type crashes. Long Term: Upgrade the corridor to provide
desirable geometry and flood immunity./(A-Pianning).

There are property access with non-traversable headwall hazards within the clear zone. This may lead to an

increased severity for potential off path-type’crashes. Install traversable culvert headwalls. (B).

The bridge over Blundell's Gully. The eross$’section is narrow for the 20m bridge as it has 0.0m shoulders. This

may lead to a flow path within the wheet'path. The structure appears to have barrier kerb with timber bridge
rails which may lead to containment issues for errant vehicles. Settlement has occurred on the approaches
leading to an undesirable crossfall rate of rotation which may lead to poor lane discipline. Consider upgrading
the bridge structure to current.gdesign standards considering a wide centre line treatment noting the Transgrid
power structure and clegr’zone. (D Planning).

There are electricity poles withiivthe clear zone, some on the outside of horizontal curves. This may lead to an

increased crash severity-for off path type crashes. Short Term: Consider installation of D4-3 hazard signage
at a desirable orientatigh and at a mounting height not less than 1.5m above the travelled path in accordance
with current desigitstandards. (B Important). Long Term: Install w-beam guardrail, considering a future wide
centre line treatrrent. (D Planning).

Pulkilic Correspondence

No public correspondence has been provided for Rosewood-Warrill View Road (305).
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3 Data Analysis

3.1 Traffic Volumes

Traffic volume data for the corridor was sourced from the TMR Traffic Analysis and Reporting System
at available locations. Midblock traffic volumes for the year 2013 summarised for all vehicles in Table
3.1 and summarised for heavy vehicles in Table 3.2.

Table 3.1: 2014 Speed Zone Section Traffic Volumes — All Vehicles
- AADT "\
Chainage Site ID Site Location —=
(km) Gazettal (WB) | Against Gazettal (EB) | Total
Rosewood-Warrill View 523 539 1,062
2.50 135532 Road at the Bremer
River
Table 3.2: 2014 Speed Zone Section Traffic Volumes — Heavy Vehicles
i ~ AADT
Chainage Site ID Site Location / = :
(km) Gazettai (WB) Against Gazettal (EB) | Total
Rosewood-Warrill View 80 52 132
2.50 135532 | Road at the Bremer (15.30%) (9.65%) (12.43%)
River
3.2  Speeds

Speed surveys were provided by TMR. The loccatictiof the sites and their respective reference
numbers are shown in Figure 3.1.

The locations of the survey sites for each(speed section were selected on the basis of the constantly
changing environment of the road corridor:-The corridor was divided into sections based on the
homogeneity of the road with the surwey sites located to best represent the general road environment
and operations of each respective sectio:

A vehicle considered to be operéting under “free flowing” conditions is when the preceding vehicle has
at least four (4) seconds heagdwiay-and there is no apparent attempt to overtake the vehicle ahead. Of
the vehicles surveyed, only those observed to be travelling under free flow conditions (minimum four
(4) seconds headway) weie-cansidered in the survey results.
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Figure 3.1: Speed Survey Site Locations

The speed distributions obtained from the speed survey were tested against the criteria in Appendix C
— Part 4 Speed Controls of MUTCD to determine whether it conformed to an acceptable speed
distribution for the existing speed.iimit. If the speed distribution conformed to an acceptable
distribution for the existing speed limit‘then the existing speed limit was considered acceptable subject
to a review of the crash data¢/ii the speed limit did conform to the acceptable distribution for the
existing speed limit then a suggested speed limit was determined from Table C2.

The results obtained from-the/analysis of the speed surveys for each of the sites are detailed from
Table 3.3 and Table 3(4:
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Table 3.3: Speed survey results at Site 1 (Speed Zone Section A) Ch0.62 — 100m south of
Western Creek.

Data Gazettal (WB) Against Gazettal (EB)
Total Vehicles (sampled): 2,585 2,672
Posted Speed (km/h): 60 60
Mean Speed (km/h): 71.4 70.2
Upper Limit of 15km/h Pace (km/h): 79.0 78.0
Percent in Pace (%): 58.53 59.58—
85th % Speed (km/h): 81.0 796

In both directions the mean speed was identified to be above the threshold {€3km/h) for acceptable
speed distribution and the upper limit of pace and 85" percentile were above the threshold (69km/h)
for acceptable speed distribution. The prevailing speeds do not confori to the sign-posted speed of
60 km/h for Section A. The speed data provided suggests a speed limit of 80km/h in both directions.

Table 3.4: Speed survey results at Site 2 (Speed Zone Section’B) Ch7.80 — 1000m west of
Mount Walker West Road.
Data Gazettal (VVB) | Against Gazettal (EB)

Total Vehicles (sampled): 1~2§ 1,628

Posted Speed (km/h): 1_05 100

Mean Speed (km/h): 93.5 97.5

Upper Limit of 15km/h Pace (km/h): 102.0 105.0

Percent in Pace (%): | : 55.82 50.25

85th % Speed (km/h): | )" 1044 109.8

The gazettal direction was determined tc.conferm to the sign-posted speed of 100 km/h for Section B.
The speed data provided suggests a speed itmit of 200km/h in the gazettal direction.

The against gazettal direction mean speed was identified to be marginally above the threshold
(97km/h) for acceptable speed distribution for a 100km/h posted speed and significantly below the
threshold (99km/h) for a 110km/h pested speed for Section B. The speed data provided suggests a
speed limit of 200km/h in the gazetial direction.

However, while suggested-speed/limits have been provided for sections where the speed distribution
does not conform to the acceptable distribution, the recommended speed limit should be determined
only after an assessment of the road function and speed environment. Any significant difference
between the current betiaviour of drivers and the recommended speed limit will warrant further
investigation.

The speed surveys-provided, shown above in Table 3.3 and Table 3.4 demonstrate that the existing
enforcement; 'compliance and environment do not match the current speed zoning in speed zone
section A< if the-speed limits are increased there may be an increase in off carriageway type crashes
and an-ncfeased crash severity. The constrained existing horizontal geometry, narrow shoulders,
non-traversable slopes and hazards within the clear zone do not support an increase to the current
posted speeds. If the speed limits are decreased it is likely that there will be poor compliance which
may lead to speed differentials.
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3.3  Crash History

3.3.1 Road Crash Data Inclusion Requirements

For crashes to qualify as valid they must meet the following criteria:

° the crash occurred on a public road;

. a person was killed or injured,

° at least one vehicle was towed away; and
. the value of the property damage was:

- $2,500 damage to property other than vehicles (after 1 December 1999);

- $2,500 damage to vehicle and property (after 1 December 1991 ang priar te’1 December
1999); and

- $1,000 damage to property (prior to 1 December 1991).

In addition, crashes resulting from medical conditions or deliberate acts-are excluded. The crashes
detailed in the following section meet the above criteria.

3.3.2 Reported Midblock Crashes

The crash history was based on midblock data from reported<crashes that have occurred along the
corridor from the 1% January 2008 to 31% December 2012 over afive year period. During this period a
total of seven (7) midblock crashes were reported along/the corridor.

There has been a total of one (1) fatality within the study section during the five year period, a head-on
type crash involving a motorcycle and a truck at Ch3.92 on a sub-standard horizontal curve with
narrow shoulders with hazards within the clear zone.

Table 3.8: Rosewood-Warrill View Road (305) — Midblock Accident Type Summary

DCA Code Crash Type No. Crashes
Group
1 Intersection, from adjacent app_roaches 0
2 Head on NN 1
3 Opposing vehicles turnin_g— 0
4 Rear end B 0
5 Lane change o 0
6 Parallel lanes, tuining 0
7 Utumn 0
8 Entering L'o;;jway 0
9 Over{aim(::j, same direction 0
10 . Q‘li parked vehicle 0
11 | Hit railway train 0
12 Pedestrian 0
13 Permanent obstruction on carriageway 0
14 Hit animal 0
15 Off carriageway on straight 0
16 Off carriageway on straight hit object 2
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17 Out of control on straight 0
18 Off carriageway on curve 1
19 Off carriageway on curve hit object 1
20 Out of control on curve 2
21 Exceptions 0

Total Crashes 7

The Road Safety Audit has highlighted the locations of crash clusters and has recemmended
measures to further improve safety.

Speed Zone Section A (Ch. 0.00 to 1.00 km)

A total of 3 crashes (43%) have occurred within speed zone Section A. Ofthese-crashes, 1 crash
(33%) involved a vehicle leaving the carriageway on a straight (DCA 704)and was attributed to wet
weather and 2 crashes (67%) involved vehicles leaving the carriageway-on a curve (DCA 804, DCA
805) and were attributed to late braking into sub-standard horizontal curves.that have existing
advisory speed signage.

Speed Zone Section B (Ch. 1.00 to 10.12 km)

A total of 4 crashes (57%) have occurred within speed zone’Section B. Of these crashes, 1 crash
(25%) was a head-on (DCA 201) and was attributed to pgenlane discipline through a sub-standard
horizontal curve that has advisory speed signage, 1 crash {25%) involved a vehicle leaving the
carriageway on a straight (DCA 703) and was attributed to-igss of control and driver error and 2
crashes (50%) involved vehicles leaving the carriageway on a curve (DCA 802, DCA 805) and were
attributed to wet weather and poor lane discipline through a sub-standard horizontal curve that has
advisory speed signage.
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4 QLimits Assessment

The assessment of the speed environment for Rosewood-Warrill View Road (305) was conducted
using the QLimits speed environment analysis software. It was used to determine the suitability of the
speed limit based on the speed environment and crash history of each speed section.

QLIMITS analysis software is intended as an aid to practitioners only.

41  Summary

Table 4.1: Speed Zone Section A — Speed Site 1

Road Name: Rosewood-Warrill View Road N

Road Number: 305 N

Zone Length Description: Ipswich-Rosewood Road tg-500m east of
Reillys Road N

Zone Length Through Distance: 0.00 km to 1.00 km

Data Gazettal ’+ Against Gazettal

Equivalent direction: Westbound: | Eastbound

Existing speed limit: 60km/h

Number of vehicles counted: 2,585 < 2,672

Upper limit of pace (km/h): 790 78.0

Mean speed (km/h): 114 70.2

85th Percentile speed (km/h): 810 79.6

Percentage of vehicles in pace (%): .58.53 59.58

AADT 1,062

Length of zone O\ 1.00 km

Number of midblock accidents in zone 3

Casualty Crash Rate ERU per 10° VKT . 6139.9

Average crash rate for similar roads 509.2

Critical crash rate for similar roads 548.9

Accesses - Residential — 10

Accesses — Average commercial. - 1

Accesses — Heavy industry \ 1

Accesses — Large Shopping Zenitre 0

Intersection — Unsignalised of suistantially 0

lesser importance C

Intersection — Unsignalised 61 lesser 1

importance _ (U

Intersection — Unsignalised of comparable 1

or greater significance

Intersection -4/Rgundabout or Signalised 0

QLimits Recomiriended Speed Limit 80km/h 80km/h

For speéad zene section A the typical speed limit for the road function is 80km/h. As shown in Table
3.3 the speed data does not correlates with the existing speed limit. The crash rate is significantly
greater than the critical crash rate. QLimits is suggesting a crash investigation be undertaken. In this
instance the QLIMITS recommendation is not considered to be representative when considered in the
context of the overall speed limit review.
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Table 4.2: Speed Zone Section B — Speed Site 2

Road Name:

Rosewood-Warrill View Road

Road Number:

305

Zone Length Description:

500m east of Reillys Road to 780m west of

Blanchs Road

Zone Length Through Distance:

1.00 km to 10.12 km

Data Gazettal Against Gazetial
Equivalent direction: Westbound Eastbcund
Existing speed limit: 100km/h .
Number of vehicles counted: 1,528 1,628\
Upper limit of pace (km/h): 102.0 185.0
Mean speed (km/h): 93.5 97.5
85th Percentile speed (km/h): 104.4 109.8
Percentage of vehicles in pace (%): 55.82 ~ 50.25
AADT 1,062
Length of zone 9.12 km
Number of midblock accidents in zone -4
Casualty Crash Rate ERU per 10® VKT /7 1885.23
Average crash rate for similar roads -1049.6
Critical crash rate for similar roads 1098.7
Accesses - Residential v 39
Accesses — Average commercial 0
Accesses — Heavy industry . 0
Accesses — Large Shopping Centre 0
Intersection — Unsignalised of substantially 3
lesser importance (¢
Intersection — Unsignalised of lesser 3
importance -
Intersection — Unsignalised of comparable 0
or greater significance S
Intersection — Roundabout or Sighalised 0
QLimits Recommended Speed Limit 100km/h 100km/h

For speed zone section B the typicai speed limit for the road function is 100km/h. As shown in Table

3.4, the speed data in the againsi/gazettal direction does not correlate with the existing speed limit.
The crash rate is greater(than the critical crash rate. QLimits is suggesting a crash investigation be

undertaken.
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5 Assessment of Speed Limit

51  Background

As a measure to improve road safety in Queensland, TMR has introduced a ‘safe systems’ approach.
The approach involves a methodology based on best international practice, and consists of four key
aspects as outlined below.

Safe Roads and Roadsides

Roads and roadsides should be designed and maintained to reduce the risk of crashes-occurring and
to lessen the severity of injury if a crash does occur. Safe roads prevent unintendged-iise through
design and encourage safe behaviour by users.

Safe Speeds

Speed not only determines the likely risk of a crash but also the outcome of the crash or severity.
Lower speeds result in fewer crashes as road users have more time for decision making, are less
likely to lose control and can stop within a shorter distance. Speed limits complementing the road
environment should be implemented to manage crash impact farces to within human tolerance; and all
road users complying with the speed limits.

Safe Vehicles

The introduction of vehicles which not only lessen the likeliiced of a crash and protect occupants, but
also simplify the driving task and protect vulnerable users:-Increasingly this will involve vehicles that
communicate with roads and other vehicles, while atitomating protective systems when crash risk is
elevated.

Safe Behaviours

Encouragement should be given to safe, consisterit and compliant behaviour through well-informed
and educated road users. Licensing, education, road rules, enforcement and sanctions are all part of
the Safe System.

This review has considered two of the key jaspects; safe roads and roadsides and safe speeds. To
take into consideration the ‘safe‘system’ approach we have adopted a risk-based system to determine
the appropriate speed limit. The’assessment of speed limit included the identification of the relative
risk of each distinct road section reviewed.

52  Principles

The safe system approach as’conceptually referred to in Austroads is shown in Figure 5.1.
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Figure 5.1: Safe Systems Approach

TMR (Metropolitan Region) have extended this framework to provide more detailed processes in the
sub-area of “Understanding Crashes and Risks”. Theprocess is currently under development and is
generically shown in Figure 5.2. The intent of the'pracess is to enable a pro-active approach to
responding to a network of Road Safety Audii/s; Speed Limit Review/s and Crash Investigation/s

findings.
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53  Crash Risk Quantification - Methodology

5.3.1 Overview

The two components of risk used in the assessment were frequency and severity. The frequency of
the crashes relates to traffic volumes, speed, road width and cross section which included clear zone
hazards, road curvature, intersection frequency, and roadside activity. Severity is related to the type of
crash that is likely to occur such as the angle and speed of collision and type of hazard-struck.

The severity of a crash increases distinctly above certain speed thresholds depending onithe type of
crash. The speed thresholds for surviving the different types of crashes that can occur are provided by
the following:

. pedestrian struck by vehicle — 20 — 30 km/h;

. motorcyclist struck by vehicle (or falling off) — 20 — 30 km/h;
. side-impact vehicle striking a pole or tree — 30 — 40 km/h;

o side-impact vehicle to vehicle crash — 50 km/h; and

. head-on vehicle to vehicle (equal mass) crash — 70 km/h.

In order to pro-actively rank the crash risk associated with each.road section a quantitative
assessment methodology has been developed. The process Guaniifies the crash frequency and crash
risk to develop a “Crash Risk Score (CRS)". The final crash Scores obtained were categorised into
Low/Medium/High/Extreme crash risks following the risk inatrix described in Table 5.1.

Table 5.1: Risk Assessment Matrix

CRASH FREQUENCY (Crash Rate per VKT”8)

Improbable (1) Qgccasional (0) Probable (P) Frequent (F)
(1] (4] (9] [16]
Limited (PD) Medium High
g (1] [9] (16]
\Vj Minor (MI/ MT) High
E (4] (36]
R Serious (H) Medium
' [9] [9]
T
Y Catastrophic (F) High
[16] [14]
5.3.2 Crash Frequericy ’
The quantitative measures adopted for the crash frequency is the ‘crash ’
rate’ (ie crashes per VKT x 10%). A minimum 1km road section length is ’
desirable for this caictiation to reduce distance effects on the crash rate. -
The Rosewogd-VVartill View Road (305) speed zone sections meet this £ Il
criteria. z /
5.3.3 ~Ciash Severity @ /
The severities of the crashes in each DCA group were quantitatively / /’Ez
assessed in order to assign a ‘severity’ rating. Adopting the ‘crash cost’ to | / .
determine a quantitative measure for ‘crash severity’ was given o wmm H F

consideration, however, the relative difference between a ‘fatality’ and all Figure 5.1 Severity Weighting
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other crashes, presented an unrealistic relationship between the comparative value of ‘severity’ placed
between these crash types.

A “squared” growth function was considered to present a more realistic relationship to quantify
‘severity’, particularly from an agency ‘need to respond’ perspective.

The subsequent crash score adopted for ‘severity’ was as follows:

. Property Damage Only - Score =1 (Limited Severity)

. Minor Injury / Medical Treatment - Score =4 (Minor Severity)

. Hospitalisation - Score =9 (Serious Severity)

. Fatality - Score = 16 (Catastrophic Severity)

5.3.4 Total Crash Risk Score

The total crash risk score (CRS) (displayed as a Quantitative Rating in Table 5.2))was attained from
multiplying the Crash Rate per VKT”8 for each crash severity by the reievant crash severity rating.
For instance, the ‘Crash Rate per VKT"8’ for type 200-209 (DCA Code) crashes that resulted in a
‘Minor Injury’ in a particular section is “3.1”. This value is multiplied by the respective ‘Minor Injury’
score of “4”, giving a total CRS of “12.4”. When more than one severity type (ie Minor Injury and
Hospitalisation) occur for a particular set of crashes (ie 300-389-B3CA) the multiplication process is
done for each severity separately, each with their own ‘Cragh Rate per VKT8’ and ‘Severity Score’,
then added together to get the total CRS.

For example:

Crash Risk Score

Property Damage : Crash Rate per VKT8 * Severity Score
Minor Injury / Medical Treatment: Crash Rate per VKT"8 * Severity Score
+
Hospitalisation :"Crash Rate per VKT”8 * Severity Score
+

Fatalities: Crash Rate per VKT”8 * Severity Score

Total Crasgh Risk Score[ie (4.6*1)+(3.2*4)+(4.4*9) + (2.2 * 16)]

The subsequent finai CRS thresholds are as follows:

. Low - 0SCRS<7

. Medium - 7<CRS<16
. High - 16 S CRS <50
. Cxtreme - CRS 250

Table 5.2 shows the crash risk scores including the proposed risk assessment of speed zone
sections.
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6 Conclusion

A speed limit review has been undertaken on Rosewood-Warrill View Road (305) Ch. 0.00 — 10.12 km
in accordance with Part 4 of the MUTCD and the methodology developed by TMR (Metropolitan
Region). Recommendations from this review are summarised below.

6.1 Recommended Treatments

The recommended treatments from the speed limit review undertaken on Rosewood-Warriii View
Road (305) between Ch. 0.00 — 10.12 km are both reactive and proactive, attempiting-toreduce the
risk and likelihood of crashes to improve road safety using the safe systems appreach.

For speed zone section A, it is recommended that the existing school zone he maintained.

For speed zone section A, it is recommended that the existing 60km/h speed zone be maintained as
the existing section has an extreme crash risk rating, there are tight harizontal curves, non-traversable
slopes and hazards within the clear zone. The road safety audit has recomimended measures to
further improve safety including providing traversable slopes, installatien of traversable culvert
headwalls, pavement rehabilitation, signage, linemarking and delineation.

For speed zone sections B, it is recommended that the existirig 108km/h speed zone be maintained.
The road safety audit has recommended measures to furthier imgrove safety.

It is strongly recommended that G9-79(C) signage with/fiuorescent target boards be provided on the
approach to the change in posted speed change from 100km/h to 60km/h in accordance with MUTCD
Part 4 Section 5.1.6 and pavement numerals be installed at the change in posted speed as shown in
Figure 6.1.

It is strongly recommended that the existing R4-1 speead restriction signage along the corridor be
replaced. Refer to Figure 6.1 and Table 6.1 fgrthe recommended changes.

The ball bank tests show that new advisory-speed signs are required for curves 1, 4, 5, 6, 7, 8 (in the
gazettal direction), 9 (in the gazettal direction) and 10. The road safety audit has recommended
changes to the curve warning signage, advisory speed signage, chevron alignment markers, guide
posts and raised reflective pavement markers for compliance to current design standards. It is
recommended that sighage, guideposts and raised reflective pavement markers be installed to current
design standards.

It is recommended that the eXisting shoulders be widened to 2.0m between the existing bridge over
Western Creek at Ch0.65and e existing bridge over the Bremer River at Ch2.30 to reduce the risk
and severity of off carriageway type crashes.

It is recommended that/a wide centreline treatment be installed between the existing bridge over the
Bremer River at Ch2,;30to 150m west of Blanch Road at.Ch9.50 to reduce the risk of head on type
crashes, especially @t the sub-standard horizontal curves.

It is recommeficed that this corridor be upgraded to provide desirable horizontal curve geometry and
flood immdinity.
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Figure 6.1:

Recommended Treatments

6.2  Sign Purchase Reguirements

The purchase list for the required_signs based on the recommendations of the speed limit review are
summarised in Table 6.1.

Table 6.1: Sign Purchase’'Requirements
Iltem No. | MUTCD Na: éiigg Description Direction | Chainage g?g.nosf
1 R4-1 (60) B Speed Restriction G 0.20 1
2 R4-1-{3.00) B Speed Restriction G 1.00 1
3 R4-1+80) C Speed Restriction AG 1.00 1
4 39-79 (60) D Speed Limit AHEAD AG 1.30 1
5 | R4-1(100) B Speed Restriction AG 3.06 1
6 R4-1 (100) B Speed Restriction G 3.99 1
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6.3 Existing and Recommended Speed Zone Sections

The existing and recommended changes to the speed zone sections are summarised in Table 6.2.

Table 6.2: Recommended Speed Zone Sections
Existing Recommended
Section | chainage | Speed Licr:rg]]?h Length Ch':iGnVZlge Speed Lzezrg]]?h Lengtki Changes
(km) (km/h) (km) Complies (km) (km) (km) Complies
0.00 - 1.00 0.00 - 1.00
(Ipswich- (Ipswich-
Rosewood Rosewood
A Road to 60 1.00 Yes Road to 60 1.00 Yes Nil.
500m east 500m east
of Reillys of Reillys
Road) Road)
1.00 - 10.12 1.00 - 10.12
(500m east (500m east
of Reillys of Reillys
B Road to 100 9.12 Yes Road to 100 9.12 Yes Nil.
780m west 780m west :
of Blanchs of Blanchs
Road) Road)
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6.4  EXxisting Risk Rating Summary

The existing risk ratings for the each speed zone sections is shown in Figure 6.2. The existing risk
rating of each segment should be considered when prioritising the schedule of works for the corridor.

Figure 6.2: Existing Risk-Rating of Road Segments
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