
DEPARTMENT OF TRANSPORT AND REGIONAL DEVELOPMEST 
FEDERAL  OFFICE  OF  ROAD SAFETY 

DOCUMENT RETRIEVAL JXFORRlATION 

Report No. Date  Pages ISBN ISSN 

CR 155 June 1994 061251261 2 OSIO-770X 

Title  and  Subtitle 

STUDY OF HEAVY VEHICLE CR;ISHES m mrm AREAS 
Report on Heavy  Vehicle  Black  Spot  Investisations  -Melbourne 

Autbor(s) 
Kathy Daimantopouiou 
Bruce  Corben 

Performing  Organisation 

Roaduser  ResearchPty  Ltd,  9SADouglas  Pde.  Williamstorrr..  Victoria  3016,  Australia 

MonashUniversib Accident  Research  Centre.  Wellmgton Road Clayton.  Victoria. 3186. Ausuail+ 

Available  From / Sponsored B? Project  Officer 

Federal  Office of Road  Safety 
GPO Bos 594 
CANBEFUU ACT 2601 

K B Smith 

Abstract 

Research into the types,  severity and causes of crashes mnvolVing heav? vehicles in urban Australia was  carried 
out  and  countermeasures  were  recommended to  reduce  the  incldence and  serenh~ of such  crashes.  The  project 

black  spots  and  in-depth  in\,estlgation. The smd>- found si,pficant  deficiencies In driver. nder  and  pedesuian 
included  literature  reviev.  mass  data anal3sis. detailed  post-crash anal>:sis of fatal  crashes,  analysis of accident 

behaviour  which  directly  relate  to the causation of severe  crashes.  The  cntlcal  importance of 'he uatfic 
engineering  design of controlled and uncontrolled  mtersections has been  hi&hghted  The  design o f  heax? 
vehicles for operation in urban  areas also needs  improvement  and  measures  to  reduce heal?- vehicie  aggressiwh 
and to  redress  deficiencies in the  dril-er's  field o f n e w  are  needed 

Ths  report  is one of two covenng site  investigations  as part of the  Black  Spots .4nalysis, and covers  the  fifteen 
sites  investigated in Melbourne. 
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HEA4\T VEHICLE  CRASHES IN URBAN AREAS 

INTRODUCTION 

One component  of the study  of h e a y  vehicle crashes in urban areas  performed  for  the 
Federal Office of Road Safety (CR 155, FORS, 1995) was  a derailed examination of 
intersections in Sydney and Melbourne.  These  intersections were selected for  study 
because  data analysis showed that they were highly involved in heavy vehicle casualty 
crashes 

Fifteen sites were investigated in Sydney and fifteen in Melbourne.  This  report 
represents  the  outcome of  the detailed investigation of  the Melbourne  sites. Ir outlines 
sire infomation; crash history, factors contributing to crashes and countermeasure 
options in a  common  format for ail sites. The findings of this part of the  study  are 
summarised in Chapter 5 of  the main report- 

The h l l  set of sites exarmned in this study is  as  follows: 
M1 
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M3 
M1 
M5 
M6 
M7 
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MI 1 
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M l 3  
M I 4  
MI5 
s1 
S2 
S3 
S4 
S5 
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sx 
s 9  
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S l3  
s14 
S l 5  

South Eastern  ArtenaVWarrigal  Road.  Chadstone 
B a p  RoadlHume  Highway. Campbellfield 
Boundary  RoadFlemington  Road'Mt  Alexander  Roaflullamarine  Freeway. North Melbourne 
Francis  Street/"iamstonn  Road.  Yarra\ille 
Dandenong-Hastings  RoadThompsons  Road.  LaIdhurst 

Salckburn  RoadDoncaster Rosa! Doncaster East 
Anderson  Road'McInt\Te RoadfiVesrern Highway.  Sunsiune 

Burke RoaUSouth  Eastern Arterial. Glen Iris 
Cooper Streemume Highway/Somerton  Road. Campbellfield 
Doncaster  RoadElgar  RoadTram  Road/lVilliamson's  Road,  Doncaster 
Geelong  RoadiRoberts  StreetiSomenille  Road.  Footscray West 
Napler  Streevli'htehall Street.  Footscra? 
Stud  RoadBrad?.  Road.  Dandenong Noah 

Dandenong-Frankston RoadiHeaie!- Road.  Dandenong  South 
Centre  RoadTolice  RoadPrinces  Highwa>/Springde  Road.  Spring ale 

Cumberland  Highway/Copeland  R0ad;PeMant Hills Road.  West  Pennant Hdls 
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Hume  EghwayEIizabeth Dri! e; Lix-erpool 
Great  Western  Highwa>-/Jones StreetBenth Road.  Pendle Hill 
Newbridge Road/Governor  Macquarie Drile, Moorebank 
New  Canterbuy  RoadLivinssrone  RoadiGordon Street Petersham 
Adelaide Street/Holl!mood  A\-enue!Oxford Street. Bondi Junctlon 
Alfred StreeVZoftus Street. Circuiar  Quay 

The Horsley Dnve/ConQasNe Road Bossle!- Park 
Great  Western Highwa>-AVall_mo\-e  Road. Eastern Creek 

Hume mghwayiGlenIield Road.  Glenfield 
BroadwayHarris  StreeVRegent Street. Chippendale 
Chalmers StreeUEdd! Avenue,Elizabeth  StreetFoveauz Street. Sum. Hills 
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REPORT ON INVESTIGATION OF HEAVY  VEHICLE  BLACK 
SPOT INTERSECTIONS  IN URBAN AREAS 

Date of Inspection: 3 June 1994 Case  No: M1 

1. Location Details 

Street  Names: 
South  Eastern  ArteriaVWarrigal  Road 

Chadstone, Cities of Malvern  and  Oakleigh 
Suburb  and  Local  Government  Area: 

Melw-ay Map Reference: 
69 F3 

Road  Functional  Classification: 
Both  primary  arterials. 

Alignmenflopography: 
Generally  flat,  with  slight  uphill  grade  from  east IO west  and downhill from  south to north. 

Intersection  Geometry (if  applicable): 
Cross  intersection;  with  wide  separation  between  the east and west bound  carriageways. 

Traffic  Control  Type: 
Intersection  signals. 

Surrounding  Land Use: 
Residentialiopen  space. 

Designated  Heavy  Vehicle  Route: 
South Eastem  Arterial carries Yery high  volumes of heavy  vehicles. 

Speed  Zone: 
South Eastern  Arterial: 60 km;h (roadworks  speed  limit) to 100 km/h; Warrigal  Rd: 60 kmrh to 70 
m. 

Number of Traffic  Lanes: 
Multi-lane  approaches - refer  attached  plan. 

Pedestrian (or other  vulnerable  road  user)  Activity: 
Low pedestrian  volumes 

Characteristics of Traffic  (Control)  Operation: 
Vehicle  speeds  along  both  roads  are hgh ,  especially  along  the  SEA.  Signal  phasing  for  Warrigal 
Rd  traffic is such  that  a  clearance  period  operates  between  the  adjacent siFalised intersections. 
Heavy  vehicle  volumes on SEA  are  high. 

. 
~ 



SiFalised intersection  with major  grade  separation works cunently  uudenvay. 
~ r e a t m e n t  Hlstory: 

Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Yes. 

Other  ObseNations/Comments: 
The first of only a few sigalised intersections for Melbourne  bound  traffic  along a route that is 
otherwise  of  freeway  standard  and  function. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 2 
Serious  Injury - 22 
Other  Injury - 59 
Total - 83 

rota1  Number o f  Heavy Vehicle Crashes: 
Fatal - 0 
Serious  Injury - 4 
Other  Injury - 10 
Total - 14 

Percentage of Heavy Vehicle to All Casualty  Crashes:  16.9% 

4verage  Percentage  ofHea%y Vehicle to All Casualty  Crashes for Metro  Melbourne 
4rteriaVArterial  Intersections: 8.3% 

Vumber of Crashes by Heavy  Vehicle  T>-pe: 
Articulated - 7 
Rigid - 9 
Bus - 0 



Predominant  Heavy  Vehicle Crash Types OCA): 
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'redominant  Heavy  Vehicle  Movements by DCA: 
Cross Traffic - 64% 
Rear End - 22% 
Out of Control on Straight  Carriageway - 14% 

rime of  Day  Crash  Patterns: 
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lay of Week  Crash  Patterns: 

Sunday Monday Tuesday Wednesday Thursday Fnday Saturday 

DAY OF WEEK 

nitial  Direction of Travel  Crash  Patterns 
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INITIAL DIRECTION OF TPAVEL OF VEHICLE 

wert 

Zollision  Diagram  Attached: 
fes. 

3ther  PatternsIComments: 
The crash problem for heavy vehicles is predominantly for Melbourne traffic 



3. Road  Environment  Factors  Contributing to Crash  Occurrence 

Speed: 
Probably - for many  Melbourne  bound  motorists on the  South  Eastern  Arterial,  the  intersection is 
the fust signalised  intersection  (and  one of only  a few along  the SEA) to  be  encountered  after  a 
relatively  long  period of driving  at  high  speeds  under  freeway  conditions.  Responding  appropriately 
to the signalised  control in this  high  speed  environment  presents  difficulties for motorists in general, 
and for drivers  of  heavy  vehicles in particular. 

Alignment!Topography: 
Unlikely. 

[ntersection  Geometry (if applicable): 
Unlikely. 

Intersection  Control (if applicable): 
Inter-green  periods  appear  to  be  set to minimum  times,  namely 3 secs  yellow and 2 secs  all-red. 
Longer  inter-green  periods  may  be  appropriate  along  routes  with  high  heavy  vehicle  volumes,  given 
the added  difficulty  drivers of heavy  vehicles  seem to experience in stopping  when traff~c signals 
change  from  green  to  red. The standard of signal  displays  appears  adequate. 

Road  Surface  (friction  and  roughness): 
Unlikely. 

Roadside  FeatureslHazards: 
Unlikely. 

Land Use: 
Unlikely. 

Traffic  Operation: 
There is a tendency for vehicles  travelling  along  the SEA to "run  the red". This  is  particularly so for 
heavy  vehicles  and  is  consistent  with  the  presence of a red  light  camera for west bound  vehicles. 

Delineation: 
Unlikely. 

Street lighting: 
Unlikely 

Sight  Distance: 
Unlikely. 

Road  Dividedmndivided: 
Unlikely - both  roads  fully  divided. 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
Unlikely. 

Lane  Provision for Turning: 
Unlikely. 

Road works: 
Currently  underway  but  unlikely  to  be  a  factor in crash  occurrence. 



Shoulder  Condition: 
No. 

Other: 
North  bound  and  sourh  boundvehicles  are  subject to clearance  periods  which  create  a  short  term 
situation  whereby  the s iTals  change to red  where  Warrigal  Road intersects with the  fust 
carriageway ofthe SEA while  the  signals  at  the  inrersection  with  the  second  carriageway  remain 
green  for  some  seconds,  before  changing to red. Inattentive  motorists  could be  drawn  through  the 
first  carriageway  red s i s a l  if they  are  obsewinz  and  responding to the  second  carriageway  green. 

I '  I 1  

4. Conclusions 

The  following  factors  may  have, in combination,  contributed  to  the  occurrence of heavy  vehicle 
crashes  at  this  location: 

Cross-Traffic  Crashes 

high  vehicle  speeds on both roads  but especially the  SEA; 

a  tendency for motorists in general,  and h e a y  vehicle  drivers in particular, to "run 
the  red" (heavy  vehicles  were  exclusively  involved on the  SEA).  In  seven of the ninc 
cross-traffic crashes,  the  heavy  vehicle entered on a  red s i s a l  or  just  as the  signals 
were  changing to red.  In  five of these cases, heavy  vehicle brake  failure or poor 
braking  performance was  mentioned in Police  reports as factors.  In hvo instances 
Police  considered  the  signal  inter-green  times  to  he  too  short for the cucumstances. 

I I  Rear-End  Crashes 

high  vehicle  speeds  and  congested  traffic  conditions - for many  Melbourne  bound 
motorists  on  the  South  Eastern  Arterial,  the  intersection is the  fust  signalised 
intersection  (and  one of onl)' a few  along  the  SEA) to be  encountered  after  a relativelq 
long  period of driving at high  speeds  under  freeway  conditions.; 

the  drivers  of  heavy  vehicles  being  unable to stop in time to avoid  colliding  with 
stationary or near-srarionar). vehicles  (rear-end  collisions  are  characteristic of traffic 
signal  crash patterns  generally). Brake  failure of heavy  vehicles  was cited in one  of 
the three cases.  while in other  cases the cause may  be  the  inferior  braking 
performance  ofheavy vehicles  compared to  lishter vehicles  andior to poor decision- 
making by drivers ofheavy vehicles  faced  with  a  red  or  changing  signal  display. 

5. Countermeasure Options 

With  the  recent  grade-separation of this intersection  under  the  Victorian  Transport  Accident 
Commission's  Accident  Black  Spot Program. most  of  the potential for crashes of the type  found  here 
has  been  eliminated.  However, it is  recommended that the  signal all-red periods be checked to 
ensure  that  adequate  safety exists for  traffic  leavinz  the SEA to turn  right into Warrigal  Road. 
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HEAVY  VEHICLE BLACKSPOT  INTERSECTIONS IN URBAN  AREAS I 
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Urban  Road Locations 
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Collision Diagram 1 
Prepared 11/5/94 
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.~ STUDY OF HEAVY  VEHICLE  CRASHES IN 
URBAN AREAS 

OPTION 3: REPORT ON INVESTIGATION OF 
HEAVY  VEHICLE  BLACK  SPOT  INTERSECTIONS 

Location: Barry Rd/Hume  Highway,  Campbellfield 

Case No: M2 

Prepared by Bruce  Corben  and  Kathy  Diamantopoulou 
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REPORT ON INVESTIGATION OF HEAVY  VEHICLE  BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

Date of Inspection: 7 June 1994 Case No: M2 

1. Location  Details 

Street  Names: 
Barry RdlHume  Hizhway. 

Suburb  and  Local  Government  Area: 
Campbellfield, City of Broadmeadows. 

Melway Map Reference: 

Road  Functional  Classification: 
Barry  Rd:  secondary arTerial/local street;  Hume  Highway National  Highway 

AlignmentiTopography: 
Generally  flat  with  straight  approaches 

Intersection  Geometry (if applicable): 
Fully  channelised  cross  intersection. 

Traffic  Control  Type: 
Intersection signals. with full control of risht  turns from the Hume Hishway. 

Surrounding  Land Use: 
Residentiallopen  spaceIcommerciallFord factory. 

Designated  Heavy  Vehicle  Route: 
Both  roads  (particularly  the  Hume  Highway  with its National Highway status) cam;  very  hi& 
volumes of heavy  vehicles. 

Barry R d  60 kmih;  Hume  Highway: 80 huh.  
Speed  Zone: 

Number of Traffic  Lanes: 
Refer  attached  plan. 

Pedestrian  (or  other  vulnerable  road  user) Activity: 
Low pedestrian volumes. 

Characteristics  of  Traffic  (Control)  Operation: 
Heavy  vehicle  volumes and  speeds  along  the Hume Highway  are  hizh. The intersection  operates at 
or near  capacity  for  much of the  day. 

Treatment  History: 
Fully  controlled  right turn phases for  Hume Hlhway  traffic installed m 1988. 



- 
Location Plan  Attached: 
Yes 

Photographs  Attached: 
Y e s  

Other  ObservationslComments: 
None 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 0 
Serious  Injury - 8 
Other  Injury - 24 
Total - 32 

Total  Number of Heavy  Vehicle  Crashes: 
Fatal - 0 
Serious  Injury - 3 
Other  Injury - 9 
Total - 12 

Ratio of Heavy Vehicle to  All  Casualty Crashes: :X% 

Average  Ratio of Heavy Vehicle to Al l  Casualty  Crashes for Metro Melbourne 
ArteriaUArterial  Intersections: 8.3% 

Number o f  Crashes bp Heavy Vehicle Type: 
Articulated - 6 
Rigid - 5 
Bus - 1 



Predominant  Heavy  Vehicle  Crash  Patterns OCA): 

5 -  

'redominant  Heavy  Vehicle  Movements by D C A  
Rear-end - 50% 
Right-through - 42% 

rime of Day  Crash  Patterns: 
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Nonh South 

.Heavy Vehicle 0 Other Vehicle 

nitial  Direction of Travel  oiVehicle  Crash  Patterns: 

2ollision Diagram  Attached: 
‘es 

)ther  PatternsIComments: 
;iven that Barry RdfHume Highway is one of the fust sets of si-wals encountered as drivers  enter 
l e  Melbourne Metropolitan Area after long periods of travel in rural hi:hvrayFreeway conditions, it 
j noteworthy that southbound vehicles  appear  to he disproportionately  involved in crashes. 

Earl WeSI 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 

3. Road  Environment  Factors  Contributing  to Crash Occurrence 

Probably - for  many  southbound motorists on the Hume Highway. the intersection is only the 
Speed: 

Hume Freeway,  with little interruption  to traffic flow. Adjusting to urban  traffic conditionsllower 
second signalised  intersection to be encountered after a  long  period of drivin: at high  speeds on the 

speeds could present  difficulties for motorists in general. and for drivers of heavy  vehicles in 

II  
Alignmentflopography: 
Unlikely 

lntersection  Geometry (if applicable): 
Unlikely rn general but may be in respect of left-rear crashes occumrng in the sweeping left turn slip 
lane for left turn movements from west  to north. 



- 
Right-through  and  rear-end  type  crashes  are  characteristic  of  intersection  signals  but  appear  more 
Intersection  Control (if applicable): 

pronounced for heavy  vehicles in this instance. Signal  displays  appear  adequate. 

the  Hume  Highway, is usually  a  highly  effective  means of preventing  right-through  type  crashes. 
The  provision of fully  controlled  right turn phases,  such  as  are  provided for traffic turning  right frorr 

However, in this  instance  it  would  appear  that  non-compliance  with  red  right turn arrows by  drivers 
of heavy  vehicles  was  a  factor in at  least  half of the  right-through  crashes. 

All rear-end  type collisions  involved  heavy  vehicles  striking the  rear of other  vehicles.  Police 
reports  indicate  that  in  most  cases:  the  struck  vehicle  was  stationary  at  red  traffic  signals at the  time. 

Road  Surface  (friction  and  roughness): 
Possibly - the  pavement  is  well  worn  due to the high  volumes  of  heavy  vehicles. Low skid 
resistance  could  be  a  contributing  factor. 

~ ~~ 

11 Roadside  Featuresmazards: 
Unlikely. 

Land Use: 

I I  
Traffic  Operation: 
There  is an observable  tendency  for  heavy  vehicles  turning from the  Hume Hiaway  to  '*run the r e d  
and in general to have difficulty braking to avoid  stationary  vehicles  at  the  traffic  signals. 

~~ 

Delineation: 
Unlikely. 

Street  lighting: 
Unlikely. 

Sight  Distance: 
Unlikely,  though  large  vehicles in themselves  may  be the source  sight  distance  restrictions, 

Road  Dividedmndivided: 
Unlikely - both roads fully  divided. 

Lane  Configuration (e.g. lane  droptrnerge, etc.): 
Unlikely. 

Lane  Provision for Turning: 
Lefi turn slip  lane  geometry of the  type  situated on  the N-W comer  may;  because  of its  relatively 
long,  sweeping  path  and low angle of intersection  with  conflicting  through  lanes, cause  safety 

more difficult  by  drivers  having to  look  backwards  as they approach  the  conflict  area. 
problems for left  turners.  Vehicle  speeds  tend to be  high  and  detection of conflicting  traffic is made 

Unlikely. 
Road  works: 

No. 
Shoulder  Condition: 

None 
Other: 



4. Conclusions 

~~ 

rhe following factors  may  have, in combmation, contributed to the occurrence of heavy  vehicle 
:rashes at this location: 

Right-through  Crashes 

drivers  ofheavy vehicles failing  to  comply  with  right  turn  phases, i.e. the  red arrow 
display: 

the possibility  that insufficient  all-red  time is provided for  safe  clearance between the 
termination of the right turn  phase and  the introduction of the through phase  for  Hume 
Highway  traffic. H e a c  vehicles, whose overall length  means that exrra  time is 
required  to clear the conflict  area, may need a longer than  standard  all-red period for 
safe  operation.  Evidence in Police  reports  suggests that these  crashes tend to occur  at 
or  around the  end  of the right-turn  phase. 

The risk of this type of collision is heightened when the drivers of opposing through 
vehicles,  approaching at  the beginning of the green  phase  for  them.  have  their  view of 
late  right  turners  obscured  by  other large vehicles on the  same approach as  the 
opposing  vehicles. 

Rear-end  Crashes 

high  vehicle  speeds  and  congested  traffic  conditions. Adjusting  to  urban  traffic 
conditions and lower speeds  could present some  difficulties in judgement  for 
motorists in general; and for  drivers of heavy vehicles in panicular. given that  many 
drivers  would  have been  travelling  for  long  periods in mral highwayifreeway 
conditions: 

the  drivers  of heavy vehicles being unable to  stop m time  to  avoid  colliding  with 
stationary or near-stationan. vehicles (rear-end collisions  are characrerisric of  traffic 
signal crash patterns  generally). Bralie failure was cited in one instance. while in 
other cases,  the cause  mal^ be due to the  inferior  braking  performance of heavy 
vehicles compared to lighter  vehicles and/or  to  poor  skid  resistance  of the highly 
trafficked pavement andfor IO incompatible  decision-making by drivers of light and 
heavy vehicles  when  faced  with a red or changins s i g a l  display: 

left turn  slip  lane  geometr?  of the p p e  simated on the N-W comer may. because of 
its relatively long  sweeping path and low angle of intersection  with  conflicting 
through  lanes,  cause  safety  problems for lefr turners  using them. Vehicle speeds  tend 
to be  high and detection of Conflicting traffic is made  more difficult  by drivers  having 
to look backwards as they approach the conflict area. 



5. Countermeasure Options 

The  following  countermeasure  options  are  proposed  for  this  intersection: 

Right-through  Crashes 

introduce  a  red  light  camera  and/or  targeted  Police  enforcement to improve  heavy 
vehicle  driver  compliance  with  the  red  right turn arrow display; and 

increase  the  all-red  time  to  provide  safer  clearance  between  the  termination of the  right 
turn  phase  and  the  introduction of  the  opposing  through  phase for the  Hume  Highway. 

Rear-end  Crashes 

develop traffic signal  technology  to  extend  the s e e n  time  displayed to the  drivers  of 
heavy  vehicles so as to  reduce  the risk of  heavy  vehicles  having to brake  suddenly  for a 
traffic  signal changing  to red.  Clearly,  this  could not be  used to prevent  all  such 
conflicts  but  would  reduce the frequency  with  which  they  arise; 

improve the skid  resistance  of  pavements on all  approaches  to  the  intersection,  but 
particularly on the  Hume  Highway  approaches  which  carry the higher  volumes of 
heavy vehicles; 

modify  the  geometry of the left  turn  slip  lane  situated on the N-W corner to increase 
the  angle of intersection  with  conflicting  through  lanes.  This  measure  will reduce left- 
turning  heavy  vehicle  speeds  and  also  reduce  the difficulty for  drivers  lookin, - to  the 
right as  they  approach  the  conflict  area. 
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iEAVY VEHICLE BLACKSPOT  INTERSECTIONS IN URBAN AREAS 

.OCATION: Barry  RoadiHume  Highway,  City of Broadmeadows.  Campbellfield  ILGA~~= 5 1 ~ ~~ ___ 

.ocation  Details I I ~. ~~~. ~ ~~ 
_ 

ACCIDENT  DATE TIME DAY OF OCA SEVERITY VEHICLE VEHICLE SPEED LIGHT WEATHER ROAD 

180035936 5-Oct-90 740 Friday 

V 9 0 0 0 7 1 1 5   1 3 - F e b - 9 0  e40 Tuesday 

191012GG4  28-Mar-91  1100  Thursday 

191036041  17-Oct-91  Thursday ~ ~~~ 
740 

1 9 2 0 2 5 9 1 0   3 ~ A u g - 9 2  ~ ~~~ 8 4 5  ~ Monday" 

"" ~~ 

". ~~ 

~ ~ ~ ~ ~ ~~~ 

~~~ 
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PHOTO 1 OF 3 - FACING NORTH 

PHOTO 2 OF 4 - FACING NORTH 



LOCATIOK NLJMBER: M: 

PHOTO 3 OF 4 - FACING SOUTH 

PHOTO 4 OF 4 - FACING EAST 
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HEAVY  VEHICLE  BLACK SPOT INTERSECTIONS 
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REPORT ON INVESTIGATION OF HEAVY  VEHICLE  BLACK 
SPOT  INTERSECTIONS  IN URBAN AREAS 

Date of Inspection: 3 June 1994 Case  No: M3 

1. Location  Details 

Street  Names: 
Boundary Rd/Flemington RdfIvlt Alexander Rd!Tullamarine Freeway. 

North Melbourne, City  of  Melbourne. 
Suburb  and  Local  Gorernment  Area: 

43 c1 
Melway Map Reference: 

Road Functional  Classification: 
Boundary Rd.  primary arterial; Flemingon Rd.  primary arrerial: Mt Alexander  Rd:  secondary 
arterial; Tullamarine Freeway: 6eeway 

AlignmentiTopography: 
Generally flat with curved ali=ment on the Tuliamarine Freeway  (north) and Flemingron Rd (sourt 
eastj approaches. 

Four-leg  intersection of complex  layout (refer  attached plan). 
Intersection  Geometry  (if  applicable): 

Traffic  Control  Type: 
Intersection slgmls (refer  attached  plan). 

Surrounding Land  Use: 
ResidentiaL'business'open space. 

Hizhly  trafficked heal?; vehicle roure - Karional Route 1 
Designated  Heavy  Vehicle  Route: 

Speed  Zone: 
60 k m h  - all approaches. 

Number of  Traffic  Lanes: 
Refer  attached plan. 

Pedestrian (or other  vulnerable  road  user)  Activity: 
Moderate  level of pedestrian  activity. mainly associared with  tram stops. 

Characteristics of  Traffic (Control) Operation: 
Very complex  and congested traffic situation, inchdins large  numbers of heavy  vehicles and  trams, 

Treatment  History: 
d a  



- 
Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Yes. 

Other  ObsenationsiComments: 

beyond. 
Intersection also used  by  large  numbers of coaches  serving Melbourne Aitpon, Bendigo and 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 0 
Serious Injury - 11 
Other  Injury - 11 
Total - 55 

Total  Number of Heavy  Vehicle Crashes: 
Fatal - 0 
Serious  Injury - 3 
Other  Injury - 8 
Total - 11 

Percentage of Heavy Vehicle to All Casual@  Crashes: 20.0% 

Percentage of Heavy Vehicle to All Casualh-  Crashes for Metro  Melbourne ArteriaVArterial 
Intersections: 5.3% 

Number of Crashes b)- Heavy Vehicle  Type: 
Articulated - 5 
Rigid - 6 
Bus - 0 



'redominant  Heavy  Vehicle  Crash  Types  (DCA): 

~ 

'redominant  Heavy  Vehicle  Movements by DCA: 
Cross  Traffic - 45% 
Rear-End  Type - 27% 

Ime of Day Crash  Patterns: 

2 
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! 

j 
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I 



Initial Direction of Travel of Vehicle Crash Patterns: 

(I 
4 +  

i 

SouthEast West NalhEast Nanh'.Verl 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 

C D U l h  

Collision Diagram  Attached: 

Other  PatternsIComments: 

I I  CONDITION OF ROAD CRASH PATTERNS 

CONDITION OF ROAD 



3. Road  Environment Factors Contributing  to  Crash  Occurrence 

I Speed: 

I I  Unclear 
Alignment/Topography: 
Probably - alignment  and  presence of bridge  structure on  Tullamarine  Freeway  approach  restrict 
sight  distance  to traffic  signals. 

Probably - generally  complex  layout  requiring  high  level  of  driver  attention. 
Intersection  Geometry (if applicable): 

Intersection  Control (if applicable): 
Likely - crashes  types  at  this  intersection  are  consistent  with  the  general  characteristics  of 
intersection  signals.  Inter-green  periods  may  be  inadequate  given  the  high  proportion of heavy 
vehicles  using  the  intersection.  The  standard of signal  displays  for  traffic  leaving the Tullamarine 
Freeway  is  minimal,  with  existing  lanterns  obscured  by  railway  bridge structure  and curved 
alignment  of the northern  approach. 

There  is  evidence  from  Police  reports that in  at least  tbree  crashes,  the  drivers  of the heavy  vehicles 
failed to comply  with  red  signal  displays,  while in three  other  cases  the  drivers of heavy  vehicles 
collided  with  the  rear of stationary  or  near-stationary  vehicles. 

Road  Surface  (friction  and  rougbness): 
Not known but heavy  volumes of heavy  vehicles  and  other  traffic  appears to have  damaged 
pavement  condition,  thereby  progressively  reducing  skld  resistance. 

Railway  bridge  structure  obscures  signal lanterns  on  northern  approach. 
Roadside  FeaturesMazards: 

Traffic  Operation: 
Complex  intersection  layout,  signal  displays  and  routeidirectional  signing  create a demanding traffic 
environment for all  users  of the intersection. 

Delineation: 
Worn  hut  not  likely  to  be a significant  contributing  factor. 

Street  lighting: 

Sight  Distance: 
Yes - railway  bridge  structure  obscures  signal  lanterns  on  northern  approach  for  traffic  crossing  into 
Boundary  Rd  from  Tullamarine  Freeway. 

Road  Dividedmndivided: 
Highly  channelised  but  not  likely  to  be a significant  contributing  factor. 

~~~ ____ 
I E a n i  Configuration (e.g. lane  droplmerge, etc.): 

~~ 

No. 



Lane Provision for Turning: 
N O .  

Road works: 
No. 

Shoulder  Condition: 
No. 

Other: 
No. 



4. Conclusions 

The  following  factors may  have, in combination,  contributed  to  the  occurrence of  heavy  vehicle 
crashes  at  this location: 

Cross-Traffic  Crashes 

cross-traffic  crash  types are  characteristic  of  crashes  at  intersection  signals.  The  standard 
of signal  displays is minimal  for  traffic  leaving  the  Tullamarine  Freeway,  with  existing  signal 
lanterns  obscured by the  railway  bridge  structure  and  the  curved  alignment of  the  northern 

, approach.  Larger  heavy  vehicles  themselves  exacerbate  this  situation by also obscuring  signal 
displays; 

evidence  from  Police  reports  indicates  that in at least  three  of the cross-traffic  crashes,  the 
drivers  of  the  heavy  vehicles  failed to  comply  with  red  signals, 

standard  inter-green  periods  may be inadequate given  the  dimensions ofheavy vehicles  and 
high  proportion  of  heavy  vehicles  using  the  intersection; 

complex  intersection  layous  signal  displays,  routeldirectional  signing  and  congested  traffic 
conditions  create  a demanding  traffic  environment  for all  users of  the intersection. 

Rear-end  Type  Crashes 

rear-end  type  crashes  are  also  characteristic of crashes at intersection  signals.  The  standard 
of signal  displays  generally is minimal  (e.g.  there  are  no  mast arm displays  even  though  the 

themselves  exacerbate  the  situation  by  also  obscuring  signal  displays; 
volumes  of  heavy  vehicles are high). As with  cross-traffic  crashes,  larger heavy  vehicles 

, in all  three  rear-end type crashes, the  drivers of heavy  vehicles  collided  with the rear of 

heavy  vehicles,  a  tendency  for drivers of  heavy  vehicles  to  run  red  signals, as is evident in 
stationary  or  near-stationary vehicles.  This  may  indicate  inferior  braking performance  for 

the  cross-trafflc  crashes,  or  that the  high  volumes of heavy  vehicles  and of traffic  generally 
may  have  progressively worn and  damaged  the  pavement,  and  reduced  skid  resistance, 
thereby  affecting  vehicle  braking  performance. 



5. Countermeasure Options 

The  following  countermeasure  options are proposed for this intersection: 

Cross-Traffic  Crashes 

upgrade  the standard of traffic  signal  displays by erectmg  mast arms  to reduce  problems 
caused by larger heavy vehicles  themselves  obscuring  signal  displays and, in particular, 
improve the visibility and  conspicuib of traffic riznal displays  presently  obscured  by the 
railway bridge structure and the curved alignment ofthe northern approach; 

install a red light camera  to  address the reported  failure of some drivers of heavy vehicles 
to comply with red s igals :  

increase the all-red  periods  to better provide for the dimensions and the high proportion of 
heavy vehicles using the intersection. 

Rear-end Type Crashes 

improve the  standard of sisnal displays as discussed above; 

improve the skid  resistance ofpavements on all approaches to the intersection  to betrer 
provide for the special needs and shoncommgs of heavy vehicles braking at  traffic  siznals; 

develop traffic signal  technology to  extend the g e e n  time displayed to the  drivers  of heavy 
vehicles so as to reduce the risk of heavy vehicles havins to brake  suddenly  for a traffic 
siznal  changing to red. Clearly. this could not be used 10 prevent all such  conflicts but 
would  reduce the frequency ~ n h  which  they arise. 
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Nole:  Vehicle  Type  Codes: 1.2.3.4.5 - Car or similirr: 6 .  Articulated Truck: 7 - Rigid Truck: 8 - Bos/Coach: 10 - Motorcycle: 13 - Bicycle 
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STUDY OF HEAVY  VEHICLE  CRASHES IN 
URBAN  AREAS 
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Location:  Francis  Street/Williamstown Road, Yarraville 
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REPORT  ON  INVESTIGATION OF HEAVY  VEHICLE  BLACK 
SPOT  INTERSECTIONS IN  URBAN AREAS 

Date of Inspection: 10 June  1994  Case No: M4 

.. Location  Details 

Francis  StreetWilliamstown  Road. 
Street  Names: 

Suburb  and  Local  Government  Area: 
Yarraville,  City o f  Foorscray. 

41 JlO 
Melway  Map  Reference: 

Road  Functional  Classification: 
Francis  Street:  secondary arterial road Williamstown Road:  primary  arterial  road. 

AlignmentiTopography: 
Generally flat and  slightly  curved on the north and  east  approaches. 

Intersection  Geometry (if applicable): 
Cross  intersection. left turn slip  lane for  east 10 south  movement. 

Traffic  Control  Type: 
Intersectlon siznals with  fully  controlled r i h t  rums from  north  and  south  approaches  and  partially 
controlled  right turn from  west  approach. 

Surrounding  Land Use: 
Commerclaliopen  space!rerldential. 

Designated  Heavy  Vehicle  Route: 
Very high  volumes oilarge/lIea>y vehicles. 

Speed  Zone: 
60 km~’h. 

Number of Traffic  Lanes: 
North:  left~throuzh; 2 through,  right;  South:  leftithrouzh. Z through;  rizht.  East and West. 
left’through;  throuxh, right. 

Pedestrian  (or  other  vulnerable  road  user) Activity: 
Light to medium  pedestrian  activity 

Due to the  relatively  small w i n g  radius;  heavy  vehicles  encroach into second  lane on both the 
Characteristics 01 Traffic  (Control)  Operation: 

approach  and depamue for the left turn from south to west. 



- 
Treatment  History: 
Fully controlled  right turn phases  were installed on north and south  approaches  during  the  second 

their installation. 
half of 1992. No right-throush  crashes  involving  heavy  vehicles  have  been  reported to Police  since 

Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Yes .  

Other  ObseNations/Comment:  
Red  light  camera  installed on the  north  approach to photograph  southbound  vehicles. 

2. Crash Details 

Period of Crash  Analysis: 
1987 to mid-199;. 

rota1  Number of Crashes: 
Fatal - 0 
Serious  Injury - 12 
Other  Injury- - I S  
Total - 30 

rota1  Number of Heary Vehicle  Crashes: 
Fatal - 0 
Serious  Injury - 7 
Other  Injury - I 
Total - 11 

Percentage of Heavy Vehicle to Al l  Casualty  Crashes:  >6.7% 

4verape  Percentage of Hea\-!; Vehicle to A l l  Casualt?  Crashes  for .Metro Melbourne 
4rteriaVArterial  Intersections: 8.3% 

Yurnher of Crashes b)- Heary Vehicle  Type: 
Articulated - 7 
Rigid - 4 
Bus - 0 



Predominant  Heavy  Vehicle  Crash  Types  (DCA): 
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CRASH  TYPE  (DCA) 

'redominant  Heavy  Vehicle  Movements by DCA: 

Right-through - 18% 
Rear-end  type - 36% 

Pedestrian - 18% 
Cross-traffic - 18% 

nitial  Direction of Travel of Vehicle  Crash  Patterns: 

L 1 
North South 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 



rime of Day  Crash Patterns: 

- 

L I 
:ollision Diagram Attached: 
'es. 

Mher PatternsIComments: 
lone. 

3. Road  Environment  Factors  Contributing  to  Crash  Occurrence 

Speed: 
Possibl?. 

AlignmentiTopograph?: 
Unlikely 

Intersection  Geometry  (if applicable): 
Unlikely in general but may be in respect of left-rear  crashes  occurrinp in the sweeping left turn 
slip lane for left turn movements from east to south. Tipht  radius for left turners south to west 
could present  hazards to pedestrians if hucks encroach on footpath while turning. 



Intersection  Control (if applicable): 
Right-through  and  rear-end  type  crashes  are  characteristic of intersection  signals. Signal  displays 

vehicles  using  the intersection, nor the  width of carriageway on the  Williamstown Rd approaches, 
are  to  a  minimum  standard  only  and  appear  not to take  account of the  high  volumes of heavy 

The  provision of fully  controlled  right turn phases is highly  effective in preventing  right-through 

their installation. In the  only  crash  involving  heavy  vehicles  turning  right  from  Williamstown 
type  crashes. No right-through  crashes  involving  heavy  vehicles  have  been  reported to Police  since 

Road,  non-compliance  with  signals  by  the  through-vehicle  appears to have  caused  the crash. 

All rear-end  type  collisions  involved  heavy  vehicles  striking  stationary  vehicles.  Slip  lanes 
intersecting  at  a  low  angle  with  conflicting  traffic  are  characterised  by  this  type of rear-end  crash. 

Road  Surface  (friction  and  roughness): 

resistance  could  be  a  contributing  factor. 
Possibly - the  pavement is well worn due  to  the  high  volumes of heaw vehicles. Low skid 

No. 
Roadside  Featuresmazards: 

No. 
Land Use: 

Traffic  Operation: 

given  the  additional  time  required  by  long and/or heavy  vehicles  to  clear an intersection. 
The  adequacy of the  intergreen  times,  all-red  periods in particular, may be a  factor in some  crashes 

No. 
Delineation: 

Street  lighting: 
NO. 

Sight  Distance: 
Unlikely,  though  large  vehicles in themselves  may  be the source of sight distance restrictions. 

Road  Dividedmndivided: 
Unlikely - both  roads fully  divided. 

11 No. 
Lane  Configuration (e.g. lane  droplmerge, etc.): 

Lane  Provision for Turning: 
No. 

Road works: 
No. 

Shoulder  Condition: 
No. 



it. Conclusions 

f i e  following  factors may have, m comhmation.  contributed  to the occurrence of heavy vehicle 
:rashes at this location: 

Right-through  Crashes 

there is no evidence IO suzgest particular risks due to heavy vehicles in elther ofthe 
two right-through  crashes. In one case the driver of the other vehicle was reported  by 
Police to have failed to comply  with signals. In the other  case the crash occurred 
while  the driver of the other vehlcle was makmg a filter t u r n .  

Rear-end  Crashes 

the  drivers of heavy vehicles being unable to stop in time to avoid colliding  with 
stationary or near-stationary  vehicles  (rear-end  collisions  are  characteristic of traffic 
si-mal crash patterns generally];). Brake  failure  was cited in one instance, while m 
other cases. the cause may be due to the  inferior  braking  performance  of  heavy 
vehicles  compared  to lighter vehicles  andlor  to poor  skid  resistance  of  the highly 
trafficked pavement and/or  to  incompatible  decision-making by  drivers  of  light and 
h e a w  vehicles w-hen faced with a red  or  changing signal display; 

sight  distance  to  signals  due to large  numbers of heary vehicles, may have 
minimum  standard  signal  displays on the north  approach. together with limited 

contributedro  rear-end crashes  on  this  approach: 

left turn  slip  lane  geometry o f  the h p e  situated  on the S-E comer  may, because of 

problems  for  left turners, especiall! those following  other  left  turners. Vehicle  speeds 
its relatively Ion angle of lnrersection  with  conflicting  through lanes. cause safe9 

tend to he high and detection of conflicting  traffic is made  more difficult by  drivers 
having to  look  backwards as they approach conflict areas at or  withm the slip  lanes. 

Pedestrian  Crashes 

inappropriate  pedestrian  behaviour  may have  contributed to these  crashes. The 
tight  radius for left  turning heavr vehicles  south to west  presents  potentlal  hazards  to 
pedestrians if trucks  encroach  unexpectedly onto or near the footpath  while turnins. 

Cross-Traffic  Crashes 

9 malfunctioning  traffic  signals  and  non-compliance  with  the  red  signal by an 
emergency  senices  (fuej vehicle  appear  to  be the main  factors in the two cross- 
traffic  crashes  which have occurred. The emergency senices vehlcle had  siren  and 
flashing lighrs operating at the  tune. 



5. Countermeasure  Options 

The  following  countermeasure  options  are  proposed for this  intersection: 

Right-through  Crashes 

no  right-through  crashes  involving  heavy  vehicles  have  been  reported  to  Police  since 
the  installation of fully  controlled  right  tum  phases on the north and  south 
approaches.  Fully  controlled  right turn phases  could  be  provided on the  east  and/or 
west  approaches  should  right-through  crashes  become  aproblem. 

Rear-end  Crashes 

improve  pavement  skid  resistance,  especially on the north  approach, to better  provide 
for the  special  needs  and  shortcomings of heavy  vehicles  braking  at  traffic  signals; 

upgrade  the  standard  of  traffic  signal  displays by erecting  mast arms to  reduce 
problems  caused  by  larger  heavy  vehicles  themselves  obscuring  signal  displays  and, 
in particular,  improve  the  visibility of traffic signal  displays  on  the  north  approach; 

modify  the  geometry  of  the  left turn slip  lane  situated on the S-E comer to increase 
the  angle of intersection  with  conflicting  through  lanes.  This  measure  will  reduce 
left-turning  heavy  vehicle  speeds  and  also  reduce  the  difficulty  for  drivers  looking  to 
the  right  as  they  approach the  conflict area. 

Pedestrian  and Cross-Traffic Crashes 

no countermeasures  are  proposed  for these crash types, given  their  low  frequencies 
and the circumstances  under  which  they  occurred.  Any  improvement  which  can be 
made to the  left turn radius on the S-W comer  would  improve  safety for pedes'uians, 
and the efficiency of left turn movements by heavy  vehicles. 
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HEAVY VEHICLE BLACKSPOT  INTERSECTIONS IN URBAN AREAS 

 LOCATION: l"-~~... Francis; Street/   Will iamstown Road, Cily of Footscrsy - ILGA = " 22 ) 
Locatlon  Details 

~ ~~~ ~~ ~~ 

~ ACCIDENT  DATE  TIME  DAY OF OCA  SEVERITY VEHICLE  VEHICLE SPEED LIGHT WEATHER ROAD 
I 

__ ~ ~~ 



Urban  Road  Locations 
Hazardous to Heavy Vehicles 

1987-Mid 1993 

Collision Diagram 4 
Prepared 11/5/94 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

Date of Inspection: 4 July 1994 Case No: M5 

1. Location Details 

Street  Names: 
Dandenong-Hastings  RoadThompsons  Road. 

Suburb  and Local  Government Area: 
Lyndhust, Shire of  Cranbourne. 

Melnay  Map Reference: 
128 K8 

Road  Functional  Classification: 
Dandenong-Hastings Road.  phimarl, arterial road. Thompsons Road  secondq- arterial road. 

Flat,  straight approaches. 
Alignmenmopography: 

Intersection  Geometry (if applicable): 
Initially staggered T intersections. now roundabout la>out. 

Traffic  Control  Type: 
Stop signs on Thornpsons  Road \Then staggered T intersection, nov  roundabout signs. 

Farmland.  horse agislment. open  space. 
Surrounding  Land Use: 

Designated  Heavy Vehicle Route: 
Dandenong-Hastings  Road is an important freizhr route which links Melbourne  with the 
Mornington Peninsula,  via the South Eastern Arterial. 

Speed  Zone: 
Dandenong-Hastings Road 100 h h ;  Thompsons Road:  100 h ! h .  

Number of Traffic  Lanes: 
Currentlynvo lanes on Dandenong-Hasrings  Road,  one  lane on Thompsons Road. 

Pedestrian  (or  other  vulnerable road  user)  Activity: 
V e u  low. 

Characteristics  ofTraffic  (Control)  Operation: 
High  approach  speeds on both roads. 

Treatment History: 
Roundabout consrmcted durins 1990. 

Location  Plan  Attached: 
No.  



Photographs  Attached: 
Y e s .  

Other ObsewationslComments: 
Adverse  super-elevation within the  roundabout IS a potential  problem for vehlcles  with a hl, oh centre 
of gavit\-. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Fatal - 4 
Serious Injury - 7 
Other Injury - 14 
Total - 25 

Total Number of Heavy- Vehicle Crashes: 
Fatal - 3 
Serious Injury - 1 
Other I n j u q  - 4 
Total - S 

Percentage of Heavy Vehicle to All Casualty Crashes: 32.0% 

Average  Percentage of Heavy Vehicle to rill Casualty Crashes for Metro Melbourne 
ArteriaVArterial Intersections: 8.3% 

Number of Crashes by Heav? Vehicle Type: 
Articulated - 1 
Rigid- 7 
Bus- 0 



CRASH TYPE (DCA) 

LeHNear(ll6) 

L r 
1 1  QOam~ll  59am 

TIME OF DAY 

I 
2 aopm-2 59pm 



Initial Direction 01 Travel of Vehicle Crash  Patterns 

Nonh Soulh 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 

Ea6: west 

Collision Diagram  Attached: 
Yes. 

Other  PatternsICornments: 
Most  crashes  occurred while  the intersection  was  controlled by stop signs in Thompsons Road. 
3n ly  hyo heavy  vehicle crashes have  occurred  since  the  roundabout  was constructed. In all cases 
but one: the heavy  vehicle w-as tra>elling alon: Dandenong-Hasnngs  Road before  the collision. 

3. Road Environment Factors Contributing to Crash Occurrence 

Probably - ver) hish (loo+ km;h) on both approaches to the  intersection 

Alignmentiropograph?: 
No 

Intersection Geometl?; (ifapplicable): 
XO. 

Intersection  Control (if  applicable): 
Stop signs in high  speed zones, w?h single  lane conflicrms flon require drivers 10 exercise 
considerable skill u1 sap selection. 

Road Surface  (friction  and roughness): 
Unlkely - super-elevation  within the roundabout  may  present  problems for vehicles  with a high 
centre ofgawt)  



Roadside  FeaturesMazards: 
No, although there is a potential hazard in the form of a utility pole positioned on the deparhre from 
the roundabout. This arrangement presents a serious potential hazard in high speed environments 

No. 
Land Use: 

Traffic volumes and speeds are high  on Dandenong-Hastings Road. Single lane approach flows 
Traffic  Operation: 

make gap selection in Dandenong-Hastings Road especially difficult. 

Delineation: 
Unlikely. 

Street lighting: 
No. 

Sight Distance: 
Unlikely 

Road  Dividedmndivided: 
Unlikely - most crashes occurred under staggered-T layout. 

Lane  Configuration  (e+  lane  droplmerge, etc.): 
Unlikely. 

Lane  Provision for Turning: 
Unlikely. 

Road works: 
No. 

Shoulder  Condition: 
No. 

Gap selection - Police reports frequently mention failure by drivers on Thompsons Road to give way 
to Dandenong-Hastings Road drivers as the main reason for crash occurrence. 



4. Conclusions 

n e  following factors may  have.  in  combinatlon.  Contributed to the occurrence  of  heavy vehicle 
:rashes at this location: 

Eross-Traffic  Crashes 

B high  vehicle  speeds and volumes  increase  the  risk of Severe crashes at cross  interSeCti0nS; 

B poor selection of gaps in the  Dandenong-Hastings  Road flow, generally  by drivers of  other 
than heaw vehicles. 

Loss-oi-Control Crashes 

, in one ofthe TWO crashes which have occurred since the  roundabout  was  constructed, adverse 
super-elevation  within  the  roundabout.  in combination  with a  relatively  high centre of 
~ , r a v i ~  of theheaq  vehicle  and  possibly  excessive e n t y  speed, appears to have  contributed 
to a loss-of-control crash. 

5. Countermeasure Options 

the potential for the main  crash ?pes that had occurred at the intersectlon prior to its construction. 
Only nvo crashes  have occurred since the roundahout was constructed in 1990. This has eliminated 

No further  action is proposed  other  than to monitor  crash records to ensure that adverse  super- 
elevatlon  within  the roundabout. m combination  with the relatively high centre of sravitj o f  heavy 
vehicles and possibly excessiw e n m  speed,  do  not lead to a loss-of-control  crash  problem. 

I1  



ATTACHMENTS 



HEAVY VEHICLE BLACKSPOT  INTERSECTIONS IN URBAN  AREAS 

LOCATION: Thornpsons  Road/  Oandenong-Hastlngs Road, City of Cranbourlle ILGA = 13 1 
Location  Details 
ACCIDENT  DATE TIME DAY OF DCA  SEVERITY VEHICLE VEHICLE SPEED LIGHT WEATHER  ROAD 

.." ~ ~~ ~ " ~- ~ ~~ 
~~~~ ~~ . . ~ .  

I 
NUMBER OF DAY WEEK CRASH  TYPE LEVEL DIRECTION TYPE LIMIT CONDITION  CONDITION  CONDITION 

~~~~~ 

Fatality E /S / 1 / 7 / .  
_ _ ~  ~ ~ ~ ~ ~~~~~~~~~~~~ 

~ . . 100 DAY Clear Dry 

" Dry 1/71. 100 DAY Clear 
~ ~~ ~~ . -~ ~~ 

Cross Traffic  Fatality  61 11. 100 DAY Clear DV 

PBB010336 22-Mar-88 Tuesday Cross Traffic Fatality E /N / 1/71. 100 DAY Clear DW 

P89030198  14-Jul-89  1/07/01  100 DAY Clear Wet 
DAY Clear DW 

w / s /  71 2/ 100 DAY Clear Dly 

E91024660 15-Jun-91  925 N f W I  711 01 , 100 DAY Clear Wet 

_" 
~~~~ ~ ~ ~~~ 

~. ~~~~~ ~. 

~~~ ~ 

~~ ~ ~ ~ 
~~~~~~ ~~ 

~.~ ~~~~~~~~ ~~~~~ ~~ ~ ~ ~~ ~~ ~ ~~~~~ 

~~~~ ~ ~ _ _ _ _ _ _ _ ~ ~ ~ ~  ~ ~~ 

Nore: Vehicle Type Codes: 1,2,3.4,5 - Cnr or sitnilar: 6 - Arricdared Truck: 7 - Rigid Truck: 8 - 8us/Coach: 10 - Marorcycle: 13 - Eicyc/e 
~~~~~ 

~~~ 
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CASE NUMBER: 

PHOTO 3 OF I - FACING  NORTH 

PHOTO 4 OF 4 - FACING SOUTH 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

late of Inspection: 17 June 1994 Case No: M6 

.. Location Details 

Street  Names: 
Anderson RoadMcIntyre RoadllVestern  Highway. 

Suburb  and Local  Government  Area: 
Sunshine,  Ci?  of Sunshine. 

Melway Map Reference: 
26 GI0  

Road  Functional  Classification: 
Western Hiehway. primary arterlal road; Anderson g: McIntyre  Roads: secondar). arterial roads. 

AlignmenVTopographg: 
Straight; flat (except for influence of overpass on western approach). 

Intersection  Geometry (if applicable): 
Basic cross. with  complex  additional less. 

Tralfic  Control Type: 
Intersection slgnals. wtth full control of rizht turns off W-estem Hwy; partial control of rlght turns 
off Anderson & Mclntyx Roads: others approaches have separate  phases. 

Surrounding  Land Use: 
Indushylvacant land. 

Designated  Heavy  Vehicle  Route: 
Western Highway.  Xatlonal Hizhway  linking klelcoume, Baliarat and Adelaide. 

Western Highwsay: 80 hk Anderson gL hlclntyrs Roads: 60 h;m,h. 
Speed  Zone: 

Number of Traffic  Lanes: 
Refer  plan 

Pedestrian  (or  other  vulnerable  road user) Actiyity 
Very lisht. 

Characteristics of Traffic  (Control)  Operatton: 
Long cycle times and complex, multiple x a f h  movements. 

Treatment  History 
Refer  plan. 



Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Yes. 

Other  ObservationsiComments: 
Congested;  with very large numbers of heab: vehicles usin% the intersectlon. 

2. Crash Details 

Period of Crash Analj-sis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 0 
Serious  Injury - 7 
Other  Injury - 28 

Total  Number o f  Heav) Vehicle  Crashes: 
Fatal - 0 
Serious Injun. - 1 
Other Injury - 8 

Percentage  ofHeavy Vehicle to All Casualty  Crashes: 25.7% 

Average  Percentage ofHeavy Vehicle to Ail  Casualty Crashes lor Metro Melbourne 
ArteriaVArterial Intersections: S.3% 

Number of Crashes by Heavy Vehicle  Type: 
Articulated - - 7 

Rigid 
Bus 

- 6  
- I  



redominant  Heavy Vehicle Crash Patterns (DCA): 

'redominant Heavy Vehicle Movements by DCA: 
Cross Traffic - 33% 
Rear-end Type - 33% 
Side Swipe Type - 33% 

'ime of Day Crash Patterns: 



Initial  Direction of Travel of Vehicle Crash  Patterns 
~~ 

6 

~ 

I 
~ 

5 j~ . ieavy YeniCle I 

I I  NOlil' 

INITIAL  DIRECTION OF TRAVEL OF VEHICLE 

South Ea*: 'west 

Collision Diagram  Attached 
Yes. 

Other PatternsIComments: 
No particular approach or vehicle movements  predominare 

3. Road Environment Factors Contributing  to Crash Occurrence 

aprru: 
Probably - safety performance oftraffic signals  may  be less in hizh speed zones (e.g. 80- !any), 
particularly for crash types occurring at or around a change o f  phase 

Alignmenmopography: 
Unlikely - downhill gradient associated  with the overpass  m!zht  potentlally  Increase  speeds  but this 
factor is not reflected in h e a y  vehicle  crash  patcems. 

Intersection  Geometry (if applicable): 
Possibly - the general  comp1exir.r ofthe mtersccrion  layour  may be a  factor in crash occurrence. 

Intersection  Control (if applicable): 
Crashes occumng ar this intersecrion  ten2 to be o f ~ p e s  which are characteristic of intersection 
sinals, though no particular  approach  predommates. .4 number of the crashes  occurred at or around 

red s i g a l  while on an  emergenc) call (fre truck lizhu fiashing and siren operatmg)  and coll!ded 
a change  of  phase  or involved vehicles enterin: on the red. In one Instance, a  tire truck  entered on a 

with a vehicle  entering on a green signal. 



Road Surface (friction and roughness): 
Pavement  well worn and may have low skid resistance. 

Roadside  FeaturesMazards: 
No. 

No. 
Land Use: 

Traffic  Operation: 
Refer to Intersection Control above. 

Delineation: 
Unlikely, though  pavement marking showed  signs of wear at the  time of inspection. 

Street  lighting: 
No. 

Sight  Distance: 
No. 

Road  DividedRindivided 
No - divided  all round. 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
No. 

Lane  Provision  for  Turning: 
The left-turn slip on the  south-east  comer of the  intersection 1s the site of a two side  swipe crashes. 
Factors  which may  have  contributed to these  crashes  include the two relatively narrow  lanes 
operating for this movement: on the approaches to and departures from  the intersection. More 
generous lane widths may  he needed for heavy vehicles  given their swept  path requirements 

Road  works: 
No. 

Shoulder  Condition: 
No 



1. Conclusions 

Vhile crash characteristics at this location are not clearly  defmed. the following factors  may have, 
1 combination,  contributed to  the occurrence o f  heavy  vehicle  crashes: 

Cross-Traffic  Crashes 

Police report non-compliance  with  the red traffic  signals  by the  drivers 01 light 
vehicles in hvo of rhe three cases. In the third instance. a tire  truck on an 
emergency  call entered the intersection on a red signal. with flashlng lights and siren 
operating,  and  was smck by anorher  vehicle  which  had  entered on the geen  signal. 

Rear-end  Crashes 

high  vehicle  speeds and congested traffic  conditions on Western Highway; 

in all cases  the heavy  behlcle  was the striking vehicle  indicating that the  drivers have 
difficule  responding to changing  circumstances ahead (e.g. starring up from a 
s ta t ionq  position  when s igals  change irom red to green or stoppmg when simals 
are red). It is noteworth>- that. while  rear-end collisions are characteristic ofnafiic 
signal  crash  patterns  generally. heav! vehicles  seem to he  over-involved in such 
crashes as the  striking vehicle: 

the worn  condition ofthe pavement.  and a  consequent low skid  resistance, may  also 
be a  factor in rear-end collisions. 

Side  Swipe  Type  Crashes 

the left turn movement  from east to south is particularly difficult for heavy  vehicles 
because ofthe relatlvely narrou lanes  available  on  the  approach to and departure 
from  the  turn. Lane  encroachment by heavy  vehicles occurs  because ofthe 
combmation  of inadequate  lane w.idths and  the  geometry of the  turn. The other 
side swpe crash  was due to the drlver of a heavy  vehlcle tk ing  evaslve action after  a 
lighter vchicle  changed into t h e  hea5: vehicle's lane. 



5. Countermeasure Options 

The following countermeasure options are proposed for this intersection: 

Cross-Traffic  Crashes 

introduce a red light camera and/or targeted Police enforcement to improve 
compliance by the drivers of all vehicle types with the red signals; and 

increase the all-red periods, in recognition of the additional clearance time needed by 
longheavy vehicles. 

Rear-end  Crashes 

9 develop traffic signal technology to extend the green time displayed to the drivers of 
heavy vehicles so as to reduce the risk ofheavy vehicles havmg to brake suddenly for 
a traffic signal changing to red. Clearly, this could not be  used to prevent all such 
conflicts but would reduce the frequency with which they arise; 

improve the skid resistance of pavements on all approaches to the intersection, but 
particularly on the Western Highway approaches which cany the higher volumes and 
speeds of heavy vehicles. 

Side Swipe Type  Crashes 

increase lane widths for the left turn from east to south and improve the geometry of 
the left turn by eliminating kerb radii which are unduly tight for longheavy vehicles. 
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REPORT ON IrIrIrIrITIGATION OF HEAVS VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAK AREAS 

Date of Inspection: 7 June 1994 Case No: M7 

1. Location Details 

Blackburn  Road'Doncaster Road, 

Suburb  and  Local  Government .4rea: 
Doncaster  East, City of Doncaster and  Templesrowr. 

I z z  Map Reference: (I 
Road  Functional  Classification: 
Blackbum Road:  secondary arterial road; Doncaster Road primary arterial road. 

Alignmenflopography: 
Straight  alignment. uphill gradient on south  approach  and slighr downhill  gradient on east approach. 

Intersection  Geometr? (if applicable): 
Channelised cross intersection. 

Traffic  Control  Type: 
Signalised with ful l )  controlled turn phases for all right turns 

Surrounding  Land L:sK: 
Residential.  commercial; petrol, church. 

Designated  Heayy Vehicle Route: 
Doncaster  Road in particular carries high volumes of heavy  vehicles 

Speed  Zone: 
Blackburn  Road: 60 km/h (south approach), i o  hm:h (north  approach^: Doncaster  Road: 70 hm:h 

Number of Traffic  Lanes: 
Refer attached plan. 

Pedestrian  (or  other  vulnerable  road  user) Activit),: 
Medium  pedestrian activity including  school  chlldren andfor bus passsngers 

Characteristics of Traffic  (Control) Operation: 
None 



Treatment  History 
A substantial  remodel of the  intersection s i s a l s  was  commissioned  on 20 December 1991. 
involving the  conversion of partial right turn phases  on the north. east and  west  approachex and no 
nght turn phase  on the southern  approach, to full? controlled right turn phases  on  all four 
approaches.  Prior  to that rime,  no sisificant rvorks had  been  undertaken since August  1987 at 
which tune the exclusive right turn lanes in Doncaster  Road  were  extended to provide  greater 
vehicle  storage capacity 

Location  Pian  Attached: 
Yes. 

Photographs  -4ttached 
Yes. 

Other  ObservationsiComments: 
None. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 0 
Serious Injury - S 

Total - 1 5  
Other Injur!- - 37 

Total  Number of Heav! Vehicle Crashes: 
Fatal - 0 
Serious Injury - 4 

Total - 9 
Other  Injury - 5 

Percentage  oiHeavy Vehicle to All Casualt!. Crashes: 70.0% 

Average Percentage for Metro  Melbourne  ArteriaUArterial  Intersections: 8.3% 

Number of Crashes by Hear? Vehicle Type: 
Articulated - 2 
Rigid - 3 
Bus - 3 



3 ,  

'redominant  Heavy  Vehicle  Movements by DCA: 
Right-Through - 33.3% 
Rear-End (130  and  131) - 14.4% 

nitial Direction of Travel of Vehicle Crash  Patterns: 

west 
INITIAL DIRECTION OF TRAVEL OF VEHICLE 

:ollision Diagram  Attached: 

Ither PatternsIComments: 
es. 

.I1 but one o f  the heavy vehicles  were  travelling  along  Doncaster  Road  before  crashing. 



3. Road  Environment Factors Contributing to Crash  Occurrence 

Speed: 
Probably - the downhill  gradient on the  westbound  approach  adds IO the already high vehlcle  speeds 
through  the mtersection. 

II AlignrnentiTopography: 
Possibly - note  downhill  gradlent on the  westbound  approach  referred to above. 

Intersection  Geometry (if applicable): 
Unlikely. 

Intersection  Control ( i f  applicable): 
Right-through  crashes are characteristic of intersection signals However, the through-vehicle  in the 
right-through  crashes is a heay vehlcle in each of the  three  crashes at  this intersection. 

further right-through type crashes. it would  appear that rhese earlier crashes  occurred at the  change 
While the  provision of fully controlled right turn phases at the end of 1991 seems to  have  prevented 

of signal phase. indicating that non-compliance  wlth traffic s iga ls  by drivers ofheav? vehicles  may 
have been a  factor in the right-through crashes. 

Rear-end  crashes are also characteristic ofintersectlon signals. All four rear-end type collisions 
involved heavy vehicles striking other  yehicles.  Police  reports  indicate that in most  cases, the struck 
vehlcie  was  stationan. at red or changmg traffic signals. Si@ display appear adequate. 

Road  Surface  (friction  and roughness): 
Unlikely. 

Roadside  Featuresmazards: 
Unlikely. 

Land Use: 
Unlikely. 

Traffic  Operation: 
The  congested  nature of traffic flow may  contribute to increased  risk  of  crashes. 

Delineation: 
Unlikely. 

Street lighting: 
No. 

Sight  Distance: 
Unlikely. 

Road  DividedKJndhided: 
Unlikely - both roads full: divided. 

1 1  Lane  Configuration (e.& lane droplmerge, etc.]: 

Lane  Provision  for  Turning: 
NO. 



Road  works: 
No. 

No. 
Shoulder  Condition: 

Other: 
None. 

4. Conclusions 

The  following factors may have,  in  combination,  contributed to  the occurrence  of heavy vehicle 
crashes: 

Rear  End (DCA 130 and 131) Crashes 

there is an inherent  risk of rear-end  collisions at traffic signals, given the need for  vehicles 
to stop for  red signals (i.e. an  unavoidable characteristic of traffk signal  operation).  Heavy 
vehicles  appear to  have  a particular  propensity  to be the  striking vehicle in such  collisions. 
This is the  case  in  each of the  four  rear-end crashes at this intersection - Police reports  indicate 
that the  drivers of heavy vehicles have been  unable to stop in time to avoid colliding with 
stationary or  near-stationary  vehicles; 

possible  contributing factors may  he  the inferior  braking  performance of heavy vehicles 
compared  to lighter vehlcles, poor  skid  resistance of the highly  trafficked  pavement and/or 
incompatible  decision-making by drivers of light and  heavy  vehicles  when  faced  with a red 01 
changing signal display (i.e. the  driver of the  front (lighter) vehicle decides to  stop  while  the 
driver of the  rear  (heavy) vehicle  decides to proceed  through the intersection as the  slgnals 
change from green to red). 

11 Right-Through (DCA  121) Crashes 

right-through crashes  are also characteristic of traffic signal  operation, unless adequate 
provision  is made  for turning vehicles.  The right-through  crashes  which have  occurred  here 

taken place  at  the change of phase. This suggests that either right-turners  (in light vehicles) are 
have each involved a heavy  vehicle as the through-vehicle  and are reported  by Pohce  to  have 

selecting  inappropriate gaps in  opposing  traffic or that, as in the case  of  rear-end  crashes, the 
drivers ofheavy vehicles are experiencing  difficulty  in  stopping when the  signals  applicable 
to  them  change  from green to red: 

the moderate downhill  gradient of the westbound  approach to the intersection may have 
contributed to  the difficulty experienced by the drivers of heavy  vehicles  in stopping  to  avoid 
right-through (or  indeed, rear-end)  crashes on thls  approach; 

the  introduction  of fully controlled right turn phases at the  end of 199 1 appears  to  have 
prevented  further crashes  of this type. 



5. Countermeasure Options 

The following countermeasure options are proposed for this intersection: 

Rear End (DCA 130 and 131) Crashes 

develop traffic signal  technology to extend the  green  time displayed to  the  drivers of 
heavy  vehicles so as to reduce the risk of heavy vehicles having to brake suddenly for a 
traffic s l q a l  changing to red. Clearly. this could  not  be  used to prevent all such 
conflicts but  would  reduce the  frequencywith whlch they arise: 

Improve the skid  resistance of pamnents on the Blackbum Road  approaches which 
carry  the higher volumes  and speeds of heavy vehicles. 

Right-'Through  (DCA 121) Crashes 

no countermeasures are proposed for this crash trpe as the introduction of fully 
controlled right turn phaes at the  end of 1991 appears to have prevented further such 

I1 crashes. 
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iEAVY VEHICLE BLACKSPOT  INTERSECTIONS IN URBAN AREAS 

.OCATION: Bleckburn Road/ Doncaster  Road. City of Doncasler  and Tempels towe (LOA = 17) 

.ocation  Detnilr 
~ ~~ ~ ~~ ~~~~~~~~ ~ ~~~~ ~ ~. ~~~ ~~ 

I I 
ACCIDENT 

NUMBER 
DATE TIME DAY OF  DCA SEVERITY VEHICLE VEHICLE , SPEED LIGHT WEATHER 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS  IN  URBAN A4REAS 

Date of Inspection: 7 June 1994 Case No: M8 

1. Location Details 

- 
Street  Names: 
Burke Rd'South  Eastem .4rtenal. 

Suburb  and Local  Government  Area: 
Glen Iris, City ofblalvem. 

Melway Map Reference: 

Road  Functional  Classification: 
Both  primar). arterial roads. 

Alignmenflopography: 
Generally flat, with  downhill  gradient  from  sourh to north. Genrly  curved approaches on the South 
Eastern  Arterial. 

Intersection  Geometry (if applicable): 
Fully  channehsed cross intersection. 

Traffic  Control  Type: 
Intersection sisnals. with full control oirizhtrumr from the  South  Easrem -4rierial. 

Surrounding  Land Use: 
Residentialiopen  space.  wlth  nearby  commercial fromazes and rail station. 

Designated  Heavy  Vehicle  Route: 
South  Eastern Arterial cmies high  volumes o f  heavy  vehicles. 

Speed  Zone: 
South Eastern Arierial: 80 h / h :  Burke R d  60 h ; h .  

Number of Traffic Lanes: 
Refer attached plan. 

Pedestrian (or other  vulnerable  road  user) Activity. 
Low to medium  pedestrian  volumer 

Characteristics of Traffic  (Control)  Operation: 
Heaw vehicle volumes and speeds alonp  the South  Eastern h e r i a l  are high.  Intersectlon operates 
at or  near  capacity for much of the day. 

Treatment History: 
&'a 



Location Plan Attached: 
Yes. 

Photographs Attached 
Yes. I I  
Other ObservatlonsiComments: 

rail crossins boom  bamiers 
Long signal cycle  rimes are common due to ths lmking o f  signals to other nearbv si-mals and to the 

~ ~ 

2. Crash Details 

1987 to mid-I993 

Total  Number o f  Crashes: 
Fatal - 0 
Serious Injury - 8 
Other  lnjur) - 3 I 
Total - 39 

Total Number ofHear,? Vehicle Crashes: 
Fatal - 0 
Serious Injury - 2 
Other Injury - 7 
Total - 9 

Percentage of Hear? Vehicle to All Casualty Crashes: 13.1% 

Average Percentage oiHeavy Vehicle to All Casualty Crashes for Metro Melbourne 
ArteriaUArterial Intersections: 8.3% 

I I  Number of Crashes by Heavy Vehicle Tl-pe: 
Articulated - 5 
Rieid - 5 

I 

U Bus - 0 



Predominant  Heavy  Vehicle Crash Types  (DCA): 

?redominant  Heavy  Vehicle  Movements by DCA: 
<ear End Type - 61% 
l o s s  Traffic - 22% 

rime of Day Crash Patterns: 
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.. . ." 

I 
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nitial  Direction ofTravel of Vehicle Crash  Patterns: 

L 
NOnh 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 

S X : ?  East 

Zollision Diagram  Attached: 
ies. 

I ther  PatternsIComments: 
<me of the twelve heavy vehicles  involved in crashes  have  been traveliing either east or west on the 
jouth  Eastern -41terial. 

3. Road Environment Factors Contributing to  Crash  Occurrence 

Speed: 
Probably - speeds o f  at least 80 km.% on the South  Eastern Arterial are hlgh  for  safe  operation of 
traffic signals, especiall)  when heavy vehicle brakms is rsquired in conzested traffic condnions. 

AlignmenUTopograph?: 
Unlikely - there is no evidenc: in the  crash histories that ths dorw~hill Fradient for  northbound traffic 
is contributing to crash occurrence. 

Intersection  Geometr).  (if  applicable): 
Unlikely. 

Intersection  Control [if applicable): 
Rear-end  crashes are  charactenstic of  inrersecrion s igals  but  appear  more  pronounced for heavy 
vehicles  in this instance. Sisal   d lsplay appear  adequate. 

Road Surface  (friction  and  roughness): 
Unlikely - thouph skid resistance  may  be low pwsn  the very hish  naftic volumes, espec~ally heal?. 
vehicle  volumes, using  ihe intersection. 

- 



Roadside  PeaturesMazards: 
No. 

Land Use: 
No. 

Traffic  Operation: 
There is a tendency for heavy vehicles travelling along the South Eastern Arterial to "run the r e p .  

Delineation: 
Unlikely. 

Street lighting: 
No. 

Sight  Distance: 
No. 

Road  Dividedmndivided: 
Unlikely -both roads  fully  divided. 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
Unlikely. 

Lane  Provision  for  Turning: 
Unlikely. 

Road  works: 
No. 

Shoulder  Condition: 
No. 

Other: 
Police  reports indicate that a  number of  crashes  involved heavy vehicles striking the  rear  of 
stationary or near-stationary  vehicles. Brake failure was mentioned in two cases while  a f r e   m c k  
on an emergency call entered  on  a red light before  crashing  with another vehicle. 



4. Conclusions 

'he following factors may have, in combination.  contributed to the  occurrence ofheavy vehicle 
rashes at this location: 

Rear-End  Crashes 

high  vehicle  speeds and congested traffic conditions add to  the propensity for rear- 
end  crashes to occur at intersection signals: 

the drivers of heaky  vehlcles  being  unable to stop in time to avoid  colliding u l t h  
starionaq ornear-statlonar). vehicles. Brake  failure  ofthe heavy vehicles  was cited 
in two of the six cases. \rhile in the other  cases the cause  may  be  due to the inferior 

decision-making by drivers of heax-?.  vehicles  when  faced with  a red or chansiny 
braking  performance of h e a y  vehicles  compared to  llghter vehlcles and/or  to poor 

s i g a l  display. Deteriorating skid  resistance  on such a highly  trafficked  roure is alsc 
a potential  factor in rear-end  crashes: 

there is evidence in  Police repons o f  cross-traffic crashes  of the  drivers of heavy 
vehicles "running  the  red" - rhls could  be a facror  in  rear-end  crashes  also 

Cross-Traffic  Crashes 

ofthe hvo cross-traffic crashes. on?  in\olved the  driver  of a heal?. vehicle "running 
the  red", while rhe other m~olved a fire  truck on an emergency  call  (lishts flashing 
and siren operating) enteritg on ared light before  crashing with  another  vehicle. 

a potential connihutmg  factor in future cross-eaffic crashes  is the signal  inter-green 
times  being too short  for the width of Burke  Road at this point. and the  addnional 
t n e  required by lonzheav? vehicles 10 clear an  inrersection at  the change ofphase. 



5. Countermeasure Options 

itate Government proposals to grade separate this intersection will eliminate the potential for most 
,f the crash types found at Burke Road/South Eastern Arterial. However, the following 
:ountermeasure options are proposed as possible interim measures: 

Rear-End  Crashes 

reduce the speed limit on the SEA to 70 kmm and target Police enforcement of heavy 
vehicle speeds at this location until grade separation has been completed; 

improve the skid resistance of pavements on the SEA approaches which  carry the 
higher  volumes and speeds of heavy vehicles; 

develop traffic signal technology to extend the green time displayed to the drivers of 
heavy vehicles so as to  reduce the risk of heavy vehicles having to  brake suddenly for 
a traffk signal chansing  to red. Clearly, this could not he used to prevent all such 
conflicts but would reduce the frequency with which they arise. 

Cross-Traffic  Crashes 

. increase the all-red periods to better provide for the dimensions, characteristics and 
the high proportion of heaw vehicles using the intersection. 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIOSS IN URBAN AREAS 

Date of Inspection: 17 June, 1991 Case No: M9 

1. Location Details 

I I  Street  Kames: 
Cooper Streemume HighwayXomerton Road. 

Suburb  and Local  Government  Area: 
Campbellfield, Cities of Wittiesea and Broadmeadows  and  Shire ofBulla 

11 Melwav  Map  Reference: 

Road  Functional  Classification: 
All  primary arterial roads. 

Aligumenflopography: 
Flat,  straight approaches. 

Intersection  Geometry (if applicable): 

Tralfic  Control Type: 

partially controlled right turn phases for the east and  west approaches. Th: right-rum  phases from 
Intersection  signals  with fully controlled right m phases for The north and south approaches  and 

Hume Highway occur twcek)  cle. 

Surrounding  Land Use: 
Industriallopen space. 

Designated  Heavy  Vehicle  Route: 
The  Hume Hlghway i5 the  desisnated  Nanonal Hlzhn ay 10 Sydney. 

Speed  Zone: 
80 kmh all approaches  (previouriy 75 l;m,Y). 

Number of Traffic  Lanes: 
Refer  attached plan. 

Pedestrian  (or  other  vulnerable  road  user)  Activity 
Very lixht. 

Characteristics of Traffic  (Control)  Operation: 
Refer plan for phasing. 

Treatment History: 
Major  signal remodel. invoiving nev  phasing and s i g a l  hardware  carried out in 1991 (refer  plan 

~ for details). 

I 



Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Yes. 

Other  ObseNations/Comments: 
The all-red period  provided following rhe righr-turn movements boom rhe Hume Hlghway  appears 
to be inadequate in comparison to  the rime  required by heavy  vehicles to complete the  manoeuvre. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 0 
Serious  Injury - 9 
Other  Injury - 38  
Total - 47 

Total  Number  ofHeav? Vehicle Crashes: 
Fatal - 0 
Serious Injury - 1 
Other  Injury - S 
Total - 9 

Percentage of Heavy Vehicle to  A11 Casualty  Crashes: 19.2% 

Average  Percentage  ofHeavy Vehicle to All Casualty  Crashes for Metro  Melbourne 
ArteriaWArterial  Intersections: 8.Y4 

Number of Crashes by Heav!- Vehicle  Type: 
Articulated - 6 
Rigid - 3  - 
Bus - 0  
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CRASH TYPE (DCA) 

Predominant  Heavy  Vehicle  Crash  Patterns  @CA): 
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Zondition of Road  Crash  Patterns: 
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CONDiTlON OF ROAD 

nitial  Direction ofTravel  Crash  Patterns 

Nonn S>"tl 
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Ear: We*, 

INITIAL DIRECTION OFTMYELOFVEHICLE 

Zollision Diagram  Attached: 
ies. 

3ther  PatternsICornments: 
:ooper  Street'Hurne Highuay'Somenon Roads represents  the fust  set of intersection  slgnals 
mcountered as drivers enter  the  Melbourne  Metropolitan  Area after long perlods of travel III rural 
lishway!free\\ay conditions. Four ofthe nine  crashes  involved  Melbourne  bound  heab?  vehicles - 
nore than any  other approach. 



3. Road Environment Factors Contributing to Crash Occurrence 

Speed: 
Speeds are  high, especially for Melbourne  hound vehicles.  Adjusting to urban traffic 
conditionsllower  speeds could  present difficulties for motorists  in  general,  and for drivers  of heavy 
vehicles in particular. 

No. 
AlignmentfTopography: 

No. 
Intersection  Geometry (if applicable): 

Most of  the  crashes  are characteristic of  intersection  signal operation. 
Intersection  Control  (ifapplicahle): 

Road  Surface  (friction  and roughness): 
Four of the  nine crashes  occurred while  the  pavement was  wet. Skid resistance at intersection 
signals,  where  heavy  vehicles queue  while  waiting for a green signal, may  be  affected  by oil 
dropped  near the  stop line. There is evidence in the crash characteristics and site observations that 
this may be a factor in crashes  involving Melbourne hound traffic. 

Roadside  Featuresmazards: 
No. 

Land Use: 
No. 

Traffic  Operation: 
There is an observable  tendency  for heavy  vehicles to have difficulty braking to avoid stationary or 
near stationary  vehicles  at  the traffic signals. 

No. 
Delineation: 

N O .  

Street lighting: 

No. 
Sight  Distance: 

No - all approaches  fully divided. 
Road  DividedIUndivided: 

No. 
Lane  Configuration (e.g. lane  droplmerge, etc.): 

No 
Lane  Provision  for  Turning: 

No. 
Road works: 

L- 



1 1  Shoulder  Condition: 
No. 

Other: 
Crash patterns for  heavy  vehicles ar this intersectlon are generally  not nell defmed,  with a wide 
variety  of  heavy vehlcle  movements and  circumstances  involved 

4. Conclusions 

ilthough crash patterns for healy vehicles at  this intersection a e  generally not well defined, the 
ollowing iactors  may have. in combinatlon,  contributed to  the occurrence of heavy  vehicle  crashes 
t  this locatlon: 

Rear-End  Type  Crashes 

high  vehicle  speeds and congested traffic  conditions. Adjusting to urban traffic 

motorists m general.  and for drivers of heavy  vehicles in particular, given that many 
conditions  and loa.er speeds  could present some difficulties in judgement for 

drivers would have been ra\:eIling for long periods in mral  hghway:freeway 
conditions  before encounterin: this set oiintersecrion slgnals; 

the  drivers of heav? vehicles  being  unable to stop in tlme to avoid  collidmg  with 
srat ionv or near-station?.  vehlcles  (rear-end collisions are characteristic of traffic 
signal crash patterns  generally). The cause  may  be due IO rhe inferior  braking 
performance of heab? vehicles  compared to lighter vehicles andior to  poor  skid 
resistance  oithe highl? trafficked  pavement (or perhaps due to oil dropped by 
passmg or queued vehicles tosether with u,et pavement) andor to  incompatible 
decision-making by drivers of light and heavy vehicles vhen faced w i t h  a red or 
changins signal display. 

Right-through  Crashes 

drivers in general  failing  to  cornpl>-  with right  turn phases. i.e. red r iya ls  or arrow 
displays, though rhere is no widence to sugzesr that heavy vehicles are over-involved 
in right-through crashes  compared IO orher  vehicle  types; 

inadequate  gap selection b: the  driver o i a  heavy  vehicie may have  been a  factor in 
one of the  three crashes oithis  Tpe. 



5. Countermeasure Options 

The following countermeasure options are proposed for this intersection 

Rear-End Type Crashes 

reduce the speed limit on the Hume Hibway to 70 hih and mget  Police 
enforcement of heavy vehicle speeds at this location; 

improve the skid resistance of pavements on the Hume Highway approaches which 
cany the higher volumes and speeds of heaw vehicles; 

develop trafflc signal technology to  extend the green time displayed to the drivers of 
heavy vehicles so as to reduce the risk of heavy vehicles having to brake suddenly for 
a traffic signal changing to red. Clearly, this could not be used to prevent all such 
conflicts hut would reduce the frequency with which they arise. 

Right-through  Crashes 

target Police enforcement at compliance by  all drivers with right tum phases, i.e. red 
signals or m o w  display; 

increare the all-red period which follows the operation of the right-turn phases from 
the Hume Highway to better provide for the dimensions, characteristics and the high 
proportion of heavy vehicles using the intersection. 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

Date of Inspection: 9 May 1994 Case No: M10 

1. Location Details 

I Street Names: 11 Doncaster RoaojElear RoadTram Roadl\5?lliamson's  Road 

Suburb  and Local Gorernment  Area: 
Doncaster, C i h  of Doncaster and Templestowe. 

11 45 D l  
Melway Map Reierence: 

Road  Functional Classification: 
All roads are primar?. arterial roads except for Tram  Road  which is a secondary arterial road. 

AlignmentTTnpography 
Generally straight approaches in the vicinlt?. ofrhe intersection, with downhill gradients 
approachins the intersection from east to west. south to n o d  (Elgar Road)  and  uphill from south to 
nonh (Tram Roadj. 

Intersection  Geometry  (ifapplicable): 
Two separate but closely spaced intersections in the form  of a six-leg layour 

Traffic  Control  Type: 
Intersection signals  with complex  phasine (refer to signal design plan attached). 

Surrounding  Land Use: 
Commercia1,businessimajor rezional shoppmg centre. 

Designated  Heavy  Vehicle  Route: 
Mqor route for heavy vehicles. lmkin: the easrern area ofMelbourne with  the Eastern  Freeway and 
northern suburbs 

Doncaster  Road and Williamson's Road: 70 h : h ;  Tram  Road and Elgar Road: 60 kwh. 
Speed  Zone: 

Number of Traffic  Lanes: 
hlultiple lanes including exclusive turnm: lanes (refer attached plan), 

Pedestrian  (or  other  vulnerable  road  user) Activity: 
Llsht to medium pedestrian act ivi t -  some of which is associated with PTC bus sewlces  passine 
through the inrersection. 

Characteristics of Traffic  (Control)  Operation: 
Complex signal phasing operating to control traffic at both  in1ersec:lons. Camarvon Street operares 
one way from south to nonh. 



Treatment History: 
Numerous improvements made  to s iFa l  hardware and phasing in 1985i86. 

Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Y-es. 

Other  ObservationslComments: 
Sign exists for the  drivers of h e a y  vehicles Nmmg right from the eastern  approach. warnins of 
adverse super-elevation for vehicles \nth a high centre of yavi9 .  

2. Crash Details 

Total  Number of  Crashes: 
Fatal - 1 
Serious  lnjur?. - 18 
Other  Injury - 32 
Total - 5 1 

Total  Number of Heal-y  Vehicle  Crashes: 
Fatal - 1 

Other  Injury - 5 
Serious Injury - 5 

Total - 9 

Percentage of Heavj- Vehicle to .411 Casualv Crashes: i7.??,6 

Average  Percentage  ofHeavy Vehicle to .All Casualty  Crashes  for  Metro  Melbourne 
ArteriaWArterial  Intersections: S.3?+ 

Number o f  Crashes b!- H e a y  Vehicle Type: 
Articulated - 3 
Rigid - 2 



2 ;  

" I  I I I 
CRASH TYPE (DCA) 

'redominant  Heavy Vehicle Movements by DCA: 
Rear  End  Type - 44% 
Side  Swipe - 22% 

'ime of Day  Crash  Patterns: 

4 . .. 

7 w m - 7  59am 



Initial  Direction of Travel of Vehicle Crash  Patterns: 

~ 

0 -  

Vehicle 
~ 

North 

INITIAL DIRECTION OFTFAYEL OF VEHICLE 

SWt, Ear! 

Collision Diagram  Attached: 
t'es. 

3ther PatternslComments: 
.n general.  crashes are not well  deimed either in terms of crash "pes or in spatial terms. A clear 
na-iorit, of crashes in>olved hea.;r vehicles  on  Doncaster  Road. 

~~ 

3. Road Environment Factors  Contributing to Crash Occurrence 

Speed: 
Probably - vehicle speeds on Doncaster  Road  rend tc be high, given the requirement  for heay- 
vehicles to stop  (on a downhill gadient for west  hound trafficj at the s igals  

AlignmentiTopograph?: 
Downhill gradient from east to west in Doncaster  Road may have  contributed to three or  four of the 
crashes  which have occurred  on this approach.  One  crash  mvolked a heavy  vehicle failing to 
comply  with  the red s iga l s  and another  involved  an aniculated \ehicie tummg r&t attoo hlgh a 
speed  for  the combinarion  of  downhill  Fradient and adverse  super-elevaricn for  a right tumer. 

Intersection  Geometry (if applicable): 
The  nature of the left turn lane seomem on The north-east corner of the intersection tends to 

vehicles to negotiate the mm side b! side. 
encourage high entry  and exlt speeds; whilsrhe xenerous  width for a single lane turn encourages 

lntersectioo  Control (if appllcablel: 
Yes.  Inrersections signals by  rheir ven  name conmhute to rhs occurrence of rear-end  type 



Road  Surface  (friction  and  roughness): 
Unlikely, though reduced  skid  resistance due to hi& traftic  volumes could  be a  factor in  crashes  in 
which vehicles have difficulty stopping for red signals. 

11 Roadside  Featuresrnazards: 

Traffic  Operation: 
Traffic volumes tend  to  be high throughout  the  day, while  intersection  signal  displays  tend to be 
complex for drivers, especially when speeds are high. 

Delineation: 
No. 

~~~ ~ ~ 

No. 
Street lighting: 

No. 
Sight  Distance: 

No. 
Road  Dividedmndivided: 

No. 
Lane  Configuration (e.g. lane  droplmerge, etc.): 

No. 
Lane Provision for  Turning: 

No. 
Road works: 

No. 
Shoulder  Condition: 

No. 
Other: 



4. Conclusions 

mile crash  patterns at this intersection are not well defined:  the  following factors may have: m 
ombination;  contributed to the occurrence o f  heay  vehicle  crashes at this location. 

Rear-end  Crashes 

high  vehicle speeds  and congested traffic  conditions on Doncaster  Road: 

in two of  the three rear-end  crashes  involvin: h e a y  vehicles on Doncaster Road; the 
heavy vehicle was smck from behind by another vehicle. In the other case,  the heavy 
vehicle  skidded on a wet  pavement when  brakiny in response ro a red signal (rear- 
end collisions are characteristic o f  uaffic synal crash  patterns  generally): 

left turn slip lane  geometp  ofthe bpe situated on the N-E comer may, because of 
its relatively Ions sweepins  path,  generous width for a single  lane  and low angle of 

using  them. Vehicle speeds tend ro be high  and  derecrion  of  conflicting traffic is 
intersection  with  conflictiny  throuph lanes. cause  safety  problems for left Nmers 

made  more difficult by driyers  haklnz ro look bac!a+ards as the! approach the conflict 
area. Brake  failure was cited as a possible factor  ~n  one insrance, whlle in the  orher 
case  both  vehicles  attempred to enter the lane side by side. 

Other  Crashes 
Two other crashes. t houh  of different QQes, are noteworthy because  of their 
characteristics andlor their severe  consequences: 

one crash (fatal) involved the driver  of a h e a y  vehicle failing  to  comply  with the 
red  signals.  Slznal displays appear adequate, as do the inter-$reem'alI-red  periods. 
The dox+nhill  zradient on rhe vest bound  approach to thz  lntersection  ma) have been 
a factor in this crash: 

anorher crash  involved ariehr ~ m i n g  articulated vehicle  whose  speed was exesslve 
for the  combination of downhill gradient  and  adverse  super-elevation  for a right 
turner. Advnor)- warnin$ signs for the dri\,ers o f h e a y  vehicles are already in place. 



5. Countermeasure Options 

The following countermeasure options are proposed for this intersection: 

Rear-end  Crashes 

improve the skid resistance of pavements on the Doncaster Road approaches which 
carry the higher volumes and speeds of heavy vehicles: 

develop traffic signal technology to extend the green time displayed to  the drivers of 
heavy vehicles so as to reduce the risk of heavy vehicles having to brake suddenly  for 
a traffic signal changing to red. Clearly, this could not be used to prevent all such 
conflicts but would reduce the frequency with which they arise; 

modify the geometry of the left turn slip lane situated on the N-E comer to reduce 

right as they approach the conflict area. This could he achieved by reducing the width 
vehicle speeds, improve lane discipline and assist left-turning drivers looking  to the 

of the lane and by “squaring up” the angle of intersection with the conflicting through 
lanes in Doncaster Road; 

a reduction in the speed lmit  from 70 to 60 kmh, together with appropriate 
enforcement, would improve safety generally and reduce the risk and severity of rear- 
end crashes. 

“ 



ATTACHMENTS 



1 
i i i I I ~ I 



,
 

A
' 

'
\

K
i

 i 
,
 

I 
,,1."-- 

i
 

i 



CASE NUMBER M11 

PHOTO 1 OF 6 - FACING WEST AT ELGAR ROAD 

- - 

PHOTO 2 OF 6 - FACING WE,ST AT TRAM ROAD 



CASE NUMBER: 

PHOTO 3 OF 6 - FACIh-G WEST AT TR4M ROAD 

PHOTO 4 OF 6 - FACISG WEST AT TRAM ROAD 



PHOTO 5 OF 6 - FACING EA4ST AT TRAM ROAD 
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PHOTO 6 OF 6 - FACING SOUTH (LEFT TLRN SLIP LAW) 
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STUDY OF HEAVY VEHICLE CRASHES IN 
URBAN AREAS 

OPTION 3: REPORT ON INVESTIGATION OF 
HEAVY VEHICLE BL,ACK SPOT  INTERSECTIONS 

Location: Geelong Roadmoberts Street/Somerville Road, 
Footscrap West 

Case No: M l l  

Prepared by Bruce Corben  and  Kathy Diamantopoulou 
Monash University Accident Research  Centre 

for  Road  User Research PQ- Ltd, 
as part of Federal Office of Road Safety Research Project 2420 

1995 



REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

3ate of Inspection: 17 June, 1994 Case No: M11 

I. Location Details 

Street  Names: 
Geelong RoadRoberts Street:Sornen.ills Road. 

Suburb  and  Local  Gorernment Area: 
Footscray  West.  Ci? of Footscray. 

Melway Map Reference: 
41 G7 

Road  Functional  Classification: 
Geelong Road: primary  arterial road. Robens Streer: local crossing  road;  Somerville Road 
secondary arterial road. 

Alignment/Topograph~”: 
Gently curved approach  along Geelong  Road.  gentle dol\nhlll slope from south-west and north-east 
rising near stop line. 

Intersection  Geometry (if applicable): 
Complex, multi-leg (6), full>- channelised. 

Traffic  Control  Type: 
Multi-phase intersection s iqa ls  (refer plan for 1a)out) 

Surrounding  Land Use: 
CornmerciaUparklandresidential. 

Designated  Heavy  Vehicle  Route: 
Princes Highway West linking Melbourne \nth Geelong, W m a m b o o l .  Portland  and South 
Australia. 

Speed Zone: 
Geelong Road: 80 kmih;  Others: 60 k m b  

~ Number of Traffic  Lanes: 
~ Multi-lane (refer attached plan) 

Pedestrian  (or  other  vulnerable  road user)  Activity: 
Light-medium. Bus stops nearby. 

Characteristics  ofTraffie  (Control)  Operation: 
Generally  high approach  speeds on Geelong Road. High  proportion of heaw vehicles in traffic 
stream 

.. 



Treatment  History: 
No significant  changes  since prior to 1987. 

Location Plan Attached: 
Yes. 

~~ 

Photographs  Attached: 
Yes. 

No risht turn permitted for movement fiom Geelong  Road  into  Roberts  Street to head  north-west, 
Other ObservationsIComments: 

2. Crash Details 

Period of Crash Analysis: 
1987 tomid-1993 

Total  Number  of Crashes: 
Fatal - 1 
Serious  Injury - 8 
Other  Iniurv - 26 

Total Number of Heavy Vehicle Crashes: 
Fatal - I 
Serious  Injury - 2 
Other Iniurv - 6 11 Total - 9' 

1 
Percentage  of  Heavy Vehicle  to  All Casual@  Crashes: 25.7% 

Average  Percentage  of  Heavy Vehicle to All Casualty  Crashes for Metro  Melbourne 
ArteriaVArterial  Intersections: 8.3% 

Number of Crashes h)-Heavy Vehicle T>-pe: 
Articulated - 9 
Rigid - 3  
Bus 

I 

- 0  



5 

'redominant  Heavy  Vehicle  Movements by D C A  
Rear-End Type - 67% 
Cross-Traffic - 22% 

rime of Day Crash Patterns: 

9 warn-3 59am l i  00am-ll-59am 12nom-12 59am 2 mpm-2 59pm 3 Warn-3 59pm 

TIME OF QAY 

- 



Initial Direction of Travel of Vehicle Crash  Patterns: 

1 

North Ear: North Earl South \\'est Soah West 

INITIhL DIRECTION OF TRAVEL OF VEHICLE 

Zollision Diagram  Attached: 
fes 

Xher  PatternslComments: 
111 crashes involve h e a y  vehicles tra\ elling along Geelong Road. heading elther north-east  (seven) 
11 south-west (four) before  rhe  crash  occurred 

3. Road Environment  Factors  Contributing  to  Crash Occurrence 

Speed: 
Probably - 80 hmih may be escesslvel!  high for safe heal? vehicle  operarion at traffic signals. 
Note that 63% of  heavy  vehicles  involbed  have  come from a dirrctlon of hlzher speed zones and 
3646 from a direction of lower  speed zones. Many Melbourne-bound  drivers \v11I not have 
encounteredmore  than  four  or five sets of intersectmn siznals smce  enterin2 the  Metropolitan area. 

Alignmenflopography: 
The generally  downhill slopes on  both  Geelong  Road  approaches to the  intersection  may add to the 
difficulry heavy  vehicles  experience 111 stoppin? at red'chaging traffic signals 

Unlikely. 
Intersection  Geometry (if applicable): 

- - 



, .. 
Rear-end q p e  and cross-traffic crashes are characteristic of  intersection signals. All six  rear-end 
type crashes  involved heavy vehicles striking the rear of other  vehicles. Police  reports  indicate that 
the  struck vehicle  was always stationary at red or  changing signals  when struck. Given the high 
numbers of heavy vehicles  in the  traffic stream,  which  obscure  signal  lanterns from  other  drivers, 
signal displays on the  north-east approach are considered  inadequate (i.e. there are no mast arms). 

In both cross-traffic crashes  the heavy  vehicle  was  reported  hy  Police to  have run a red slgnal. This 
may  be related to the clearance phase  which  requires  Melbourne  bound traffic to  stop at the 

between Somerville  Road  and Roberts Street. The immediate  incentive to clear both  stop lines and 
Somerville  Road stop line, while a green  signal continues to be  displayed to clear the section 

thereby avoid delays may encourage drivers (of  heavy  vehicles in particular) to run the red signal at 
both  stop  lines. This situation is a possible  contributing factor in Melbourne  bound rear-end 
crashes. 

Road  Surface (friction and roughness): 
Possibly - the pavement on Geelong Road is generally  well  worn  due to  the hlgh volumes of heavy 
vehicles. This may result in significantly lower  skid  resistance and  therefore seater  difficulty for 
the  drivers of heavy vehicles braking as they approach  red or changing  signals. 

11 Roadside  Featuresmazards: 
No. 

No. 
Land Use: 

Traffic  Operation: 
Refer  Intersection Control  above. 

Delineation: 
Unlikely. 

I tNO.  Street  lighting: 

Sight  Distance: 
Possible problems in viewmg signal  displays  may  be  caused  by  obstruction  by other heavy  vehicles. 

No - divided all round. 
Road  DividedfUndivided: 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
No. 

Lane Provision for  Turning: 
No. 

Road  works: 
No. 

Shoulder  Condition: 
Not applicable. 

Other: 
No. 



4. Conclusions 

The following factors may have. in combination.  contributed tothe occurrence ofheavy vehicle 
crashes  at this location: 

Rear-End  Type  Crashes 

There is an inherent  risk of rear-end collisions at traffic signals: given the need for  vehlcles to 
stop for red  signals ii.e. an unavoidabie charactenstic oftraffic signal operation) Heavy  vehicles 
appear to have a particular  propensity to be  the  striking vehicle In such collisions. 

This is the case in each  of the six rear-end  crashes at this intersection  whereby the drivers of heavy 
vehicles  were  unable to stop in tune to avoid collldins wth statlonaq or near-stationan vehlcles. 

Possible contributing factors are: 

m the  relatively high speeds ofhea?  vehicles for safe traffic signals operat~on; 

the inferior  braking  performance  ofheavy vehicles compared to lighter vehicles: - poor  skid  resistance ofthe highly  trafficked  pavement: 

minimum standard  signal  displays  onthe north-east approach: - the effects ofthe downhill approach  gradients  on Geslong Road on the  brakin? 
performance ofhea\y vehicles (in combination  with  other factors), an&or 

incompatible  decision-making b! dnvers o f  light and heavy Yehicles when faced with 
a red or c h a n y s  signal displa: (i.e. the  driver of the front (lighter) vehicle decides to 
stop xhile the driver o f  the rear  (heavyj vehicle  decides to proceed  through the 
intersection as the sipals change from green to red). 

Cross-Traffic  Crashes 

In both cross-traffic crashes the heavy  vehicle was reported by Police to have run ared signal, 
Possible  contrlbuting factors are: 

a tangible and immediate t i e  sa\inn incentive, to "run  the  red"  signal. This ma:- be 
related to the clearance  phase which requires Melbourne  bound traffic to stop at  the 
Somenille Road  stop line, ~ h i l e  a s e e n  signal  continues to be  displayed at the  nearby 
Roberts Srreet stop line to enable traffic not stopped by this red  signal at Sornenille 
Road to clear  the section  of Geeion: Road  between  Somen-ille  Road and Roberts 
Street (this situation mlght also be a contributing factor  to  Melbourne  bound  rear-end 
crashes). andjor 

I I  other factors related to heal-! vehicle braking  performance, as listed above 



5. Countermeasure Options 

The following countermeasure options are proposed for this intersection: 

Rear-End  Type  Crashes 

improve the skid resistance of pavements on the Geelong Road approaches which 
cany  the higher volumes and speeds of heavy vehicles; 

develop traffic signal technology to extend the green time displayed to the drivers of 
heavy vehicles so as to reduce the risk of heavy vehicles having to brake suddenly for 
a  traffic signal changing to red. Clearly, this could not be used to prevent all such 
conflicts but would reduce the frequency with which they arise; 

reduce the speed limit from 80 to 70 kmih, together with appropriate enforcement, to 
improve  safety generally and reduce the risk and severity of rear-end crashes; 

upgrade the standard of traffic signal displays on the north-east approach by erecting 
mast arms to reduce problems caused by larger heavy vehicles themselves obscuring 
s i n a l  displays and to generally improve signal visibility and conspicuity. 

Cross-Traffic  Crashes 

increase the all-red periods to address the higher likelihood of Melbourne bound 
vehicles attemptins to clear the Roberts Street stop line  at the end of the Geelong Road 

proportion of heavy vehicles using the intersection. 
~ green phase. This will better provide for the dimensions, characteristics and the high 
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STUDY OF HEAVY VEHICLE CRASHES IN 
URBAN AREAS 

OPTION 3: REPORT ON INVESTIGATION OF 
HEAVY  VEHICLE  BLACK SPOT INTERSECTIONS 

Location: Napier Streetwhitehall Street, Footscray 

Case No: M12 

Prepared by Bruce Corben and Kathy Diamantopoulou 
Monash University Accident Research Centre 

for Road User Research Pty Ltd, 
as part of Federal Office of Road Safety Research Project 2420 

1995 



REPORT  ON  INVESTIGATION OF HEAVY  VEHICLE  BLACK 
SPOT  INTERSECTIONS  IN URBAN AREAS 

Date of Inspection: 17 June 1994 Case No: M12 

1. Location Details 

Napier  StreetlWhtehall  Seeet. 
Street  Names: 

Suburb  and  Local  Government  Area: 
Foorscray.  City ofFootscray. 

42 D6 
Melway Map Reierence: 

Napier Street: primary arterial road; Whitehall Srreet: secondary arterial road. 
Road  Functional Classification: 

Alignmenb'Topography: 
Straight  approaches, with  do\vnhlll pd ien t s  on all approaches except  the e a t  approach trhich has 
a slight  uphlll gradient to the intersecrion. 

Intersection  Geometry  (ifapplicable): 
Cross intersection. 

Traffic  Control  Type: 

partially controlled right-turn  phases for the east and  west  approaches. 
Intersection signals with fully controlled r i h t  turn  phases  on nonh and  south  approaches. and 

Surrounding  Land Use: 
ComrnerclaL'resldentlalhotel. 

Designated  Heavy  Vehicle  Route: 
Yes -Napier Street l i k s  Melbourne's dock area with ths Princes  Highway West. Both  are  "Over 
Dimensional" Vehicle Routes. 

Speed  Zone: 
Napier Street: 70 kmm, Whtehall Srreet 60 Lcmh 

Number of Traffic  Lanes: 
Refer  plan. 

Pedestrian (or other  vulnerable  road  user)  Actiyiy 
Light. 

Characteristics  ofTraffic (Control)  Operation: 

movements by h e a y  vehicles a r e  common. 
Continuous, concentrated flows of larxe, heal).  vehicles  within  rhe traffic stream. Turning 

- 



In April 1993. fully controlled right-turn phases were installed on the north and south  approaches. 
and partially controlled  right-turn phases on rhe east and west  approaches. I I  
Location  Plan  Attached: 
Yes. 

Photographs  Attached: 
Y e s .  

2. Crash Details 

l l  Period of Crash Analysis: 
1987  to  mid-1993 

Total  Number of Crashes: 
Fatal - I 
Serious  Injury - 8 
Other  Injury - 18 
Total - 27 

Total  Xumher of HeavJ-  Vehicle Crashes: 
Fatal - 0 
Serious Injury - 1 
Other  Injury - 8 
Total - 9 

Percentage of Hea\y Vehicle  to All Casualt?  Crashes: 33.344 

Average  Percentage of Heavy  Vehicle  to Al l  Casualty  Crashes  for  Metro  Melbourne 
ArteriaU.4rterial  Intersections: S.3% 

Number of Crashes by H e a y  Vehicle T!-pe: 
Articulated - 6 
Rigid 
Bus - 0  

- 
- 1  



'redominant Heavy Vehicle  Movements  by DCA: 
Right-Through - 56% 
Rear-End  Type - 22% 

rime of Day  Crash  Patterns: 

I 1 



4 ;  

0 -  

NWth 

I 

SOU EaS: 

INITIAL DIRECTION OF TRAVEL OF VEHICLE 

Wesf 

Jollision Diagram Attached: 
fes. 

Ither PatternsiComments: 

CONDITIO5 OF ROAD CRASH PATTERNS 

e -  
T I C ,  

CONDITION OF ROAD 



3. Road Environment Factors Contributing to Crash Occurrence 

Unlikely  to he a  significant  factor in this instance. 
Speed: 

AlignmenVTopography: 
Probably - heavy vehicles  are  more difficult to stop on downhill  gradients.  which may contribute to 
the  occurrence of rear-end and right-through crashes. 

Intersection  Geometry  (ifapplicable): 
Unlikely. 

Intersection  Control  (ifapplicable): 
Yes - right-through  and  rear-end  type  crashes are both characteristic of inrersecrion signals. 
Crashes involving Napier  Street right-turns are unlikely to be  significantly assisted by partially 
controlled right-turn  phases. 

Road  Surface  (friction  and  roughness): 
Probably - the pavement condition is generally worn, due to the  very high volumes of heavy 
vehicle  usage.  Skidding is mentioned in the Pollce reports of some crashes. 

Roadside  Featuresrnazards: 
Unlikely. 

Unlikely. 
Land Use: 

Traffic  Operation: 
Partially controlled right turn phases are not  adequate in addressing known  right-through  crash 
problems. 

Delineation: 
Unlikely. 

Street  lighting: 
Unlikely. 

Sight  Distance: 
Yes - sght  distance restrictions due to opposing right-turners, especially when  they are large 
vehicles,  contributes  to  the risk of right-through  crashes  when filter Nrns are  possible. 

Unlikely - both  roads  are  fully  divided. 
Road  DividedNndivided: 

Unlikely. 
Lane  Configuration (e.g. lane  droplrnerge, etc.): 

Unlikely. 
Lane  Provision Tor Turning: 

Road  works: 
Unlikely. 

. 



Unlikely. 

NO. 
Other: 



4. Conclusions 

I I  

I I  The following  factors may have, in  combination,  contributed to the  occurrence  of heavy  vehicle 
crashes  at  this location: 

II  Right-Through  Crashes 

9 drivers of heavy  vehicles  (and of other  vehicles)  experiencing difficulty  in  selecting 
safe  gaps in  opposing  traffic  flows under partial right turn phase control. Other 

heavy vehicles or  from drivers  generally; 
heavy vehicles may be obscuring  the view  of opposing  traffic  from  the  drlvers of 

the  additional  clearance  time  required by right-turning heavy  vehicles,  because of 
their overall length and  reduced manoeuvrability. 

Rear-End  Type  Crashes - the  drivers of heavy vehicles  being  unable to  stop  in time to avoid  colliding with 
stationary  or  near-stationary  vehicles  (rear-end collisions are characteristic of traffic 
signal crash patterns  generally). Brake  failure was  cited in one instance, while in the 
other  case, the  cause  may be due to a number  of factors, including the inferior  braking 
performance of heavy vehicles  compared to lighter vehicles, poor  skid  resistance of 
the  highly  trafficked pavement, downhill  gradients  to the  intersection reducing  the 
braking capability ofheavy vehicles,  and/or to  incompatible  decision-making  by 
drivers of light and heavy  vehicles when faced  with a red or changing  signal display. 

5. Countermeasure Ootions 

The  following  countermeasure options are proposed for  this intersection: 

Right-Through  Crashes 

install  fully controlled right turn phases on the east and west approaches  to  the 
intersection, as partially controlled right-turn phases (existing) have been found  to not 
reduce right-through  crash frequency; 

increase  the all-red periods  following  the  operation  of the right-turn phases to provide 
the additional  clearance  times  required  by  right-turning  heavy  vehicles,  because of their 
overall length and  reduced manoeuvrabllity. 

Rear-End  Type  Crashes 

improve the skid  resistance of pavements on all approaches  to  the intersection to better 
provide  for  the  special  needs and  shortcomings  of heavy vehicles hrakiig at traffic 
signals; 

develop  traffic signal  technology to extend the  green  time displayed to  the  drivers of 
heavy vehicles so as to reduce  the risk of  heavy vehicles  having to brake  suddenly  for  a 
traffic  signal changing  to red. Clearly, this could  not be used to  prevent  all  such 
conflicts but would reduce the frequency  with  which they  arise. 
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STUDY OF HEAVY  VEHICLE  CRASHES IN 
URBAN AREAS 

OPTION 3: REPORT  ON  INVESTIGATION OF 
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Case No: M13 

Prepared by Bruce Corben and Kathy Diamantopoulou 
Monash University Accident Research Centre 
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

Date of Inspection: 10 June 1994 Case No: M13 

1. Location Details 

Street  Names: 
Stud RoadBrad? Road. 

Suburb  and  Local  Government Area: 
Dandenong  North. C ~ t y  of Dandenong. 

Melwaj- Map  Reference: 
81  GI 1 

Road  Functional  Classification: 
Stud Road primary arterial; Brady Road local crossing road,local  road. 

AlignmenVTopography: 
Strai&t  approaches.  with  substantial  downhill  gradients  from  north to south and from  west to  east. 

Intersection  Geometry (if applicable): 
Cross intersection  with two way sewice road on one leg (refer plan) 

Traffic  Control  Type: 
Signals, with partial right turn  phase  from  the  north  converted to a fully courrolled right turn in 
November  1989.  There is a  correspondmz left  rum  overlap  phase. 

Surrounding  Land Use: 
Residentialtopen space (horse  agistment). 

Designated  Heavy  Vehicle  Route: 
Important  north-south route for heavy  vehicles. linkinx to South Eastern Anenal:h.lulgrave 
Freeuay. 

Speed  Zone: 
Stud  Road: 80 k m h  (previousl!. 75 h ~ h ) ;  Brad? Road 60 kmh. 

Number of Traffic  Lanes: 
Stud Road: hvo through a n d  hvo turning Brad! Road two on  west and  one on east approaches. 

Pedestrian (or other  vulnerable  road  user) Activity: 
Lighr  pedestrian activity; bus stops m Stud Road. 

Characteristics of Traffic  (Control)  Operatlon: 
Generally high; continuous flows; nith a high percentase oiheavy vehlclss usins  Stud Road 

Treatment History: 

controlled rightturn phase ir. late 1989. 
Signalised in 1984 because of its black spot status, panial righr turn phas: converted to fully 



Location Plan Attached: 
Yes 

Photographs Attached: 
Yes 

Other ObservationslComments: 
Form o f  access to two-way service road  contributes to potential  safety  and  operatlonal  problems. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid- 1993 

Total  Number of Crashes: 
Fatal - 1 
Serious Injup- - 14 
Other Injury - 33 
Total - 38 

~~~ ~ ~~~ ~~ ~ ~ ~~~~~ 

Total Piumber of Hear! Vehicle Crashes: 
Fatal - 0 
Serious Injury - 5 
Other Injury - 3 

Percentage of Heavy Vehicle to All Casualty Crashes: 21.1% 

Average Percentage of Heavy Vehicle to All Casualq Crashes for Metro  Melbourne 
ArteriaVArterial Intersections: 8.30.6 

Number of Crashes by Heavy Vehicle Type: 
Articulated - 4  
Rigid - 3 
Bus - 1 



Predominant  Heavy  Vehicle  Crash  Types  (DCA): 

0 -  

CRASH TYPE (DCA) 

Predominant  Heavy  Vehicle  Movements by DCA: 
Rear End - 63% 

Time of Day  Crash  Patterns: 

3 .r- 
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0 -  

12noan-12 59pm 

TIME OF DAY 

3 00pm-3 59pm 



Patterns: 

Monaay 

Initial Direction of Travel ofVehicle Crash Patterns 

Collision Diagram Attached: 
Yes 

INITIAL OIRECTION OF TRAVEL OF VEHICLE 

S O U V l  Ea*, 



CONDITION OF ROAD CRASH PATTERNS 

CONDITION OF ROAD 

3. Road Environment Factors Contributing to Crash Occurrence 

Speed: II  
Probably I I  
AlignmentiTopography: 
Probably - substantial downhill  gradient from north to south is a probable  factor in the high 
proportion of crashes (all rear-end) which have occurred on this approach. 

Intersection  Geometry  (ifapplicable): 
Service road accessiegress a potential  safety  problem  but  not a factor in any of the  recorded ll 
crashes. II 
Intersection  Control (if applicable): 
Y e s ,  in combination with the  downhill gadient on the north approach - rear-end crashes  are 
characterlstlc of traffic signal  operation.  Signal  displays  appear  adequate. 

Road  Surface  (friction  and  roughness): 
Possibly - surface appears well worn and may  possess low skid resistance. Police  report  the 
pavement to  be wet in three  of the eight  crashes. 

Roadside  Featuresmazards: II  
No. I I  
Land Use: 
No. 

U 



~ 

Traffic  Operation: 
Probably - high  vehicle speeds on Srud  Road. in combination  with traffic signal control, limlted 
sight distance for southbound traffic and  a downhill  gradient to the signal  stop line. 

Delineation: 
Unlkel). though line markings  were  well worn arthe time of inspection. 

11 Street  lighting: 

Sight  Distance: 
Possibly - site distance to  the traffic signals for south  bound  Yenicles is limited to about 250 m hut 
is  considered adequate if drivers are attentwe 

Road  Dividedflindivided: 
Unlikely - Stud Road  divided. 

Lane  Configuration (e.g.  lane  droplmerge. etc.): 
No. 

~~ 

No. 
Lane  Provision  for  Turning: 

Road  works: 
No. 

Shoulder  Condition: 
No 

Other: 
A large proportion of sourhlmund  heavy  yehicles rum lefr onto  the Mulrave Freeway,  immediate15 
after negotiating  the Brady  Road intersection. There  appears to be a substantial  time  incentive for 
the drivers of heavy vehlcles to  get through the intersection sgnals at Brad! Road  without stopping 
as they  then  have an  obvlous.  unimpeded  moYement  onto the Freeway  and little chance of further 
delays.  This situation may be a factor in the  occumence of rear-end  crashes on the nonhern 
approach. 



4. Conclusions 

The following factors may have, in combination, conbibuted to the occurrence of heavy vehicle 
crashes at this location: 

Rear  End (DCA 130) Crashes 

There is an inherent  risk of rear-end collisions at  traffic signals,  given the need for vehicles to 
stop for  red signals (i.e. an unavoidable characteristic of traffic signal operation). Heavy vehicles 
appear to  have a particular  propensity to be the  striking vehicle in such collisions. This is  the 
case in each of the six rear-end crashes at this intersection whereby the drivers of heavy vehicles 
have been unable to stop in time to avoid colliding with stationary or near-stationary vehicles. Five 
of the six crashes have involved south bound vehicles. 

Possible contributing factors are: 

relatively high speeds of traffk on Stud Rd, given the composition of trafflc and 
nature of traffic control at Brady Road 

inferior  braking  performance  of heaby vehicles compared to lighter vehicles, a facto 
which appears to be accentuated by the downhill gradient for southbound vehicles; 

poor  skid  resistance (especially in wet weather) of the highly trafficked pavement; 

limited sight  distance, due to vertical alignment, for south bound vehicles: - a tangible and immediate incentive, in the form of a time saving, to "run  the  red" 
signal and thereby gaining clear access to the Mulgrave Freeway on-ramp; 

incompatible decision-making by drivers of light and heavy vehicles when faced with 
a red or changing signal display (i.e. the driver of the front (lighter) vehicle decides  to 
stop while the driver of the rear (heavy) vehicle decides to proceed through the 
intersection as the signals change from green to red). 

5. Countermeasure Options 

The following countermeasure options are proposed for this intersection: I I  
Rear  End (DCA 130) Crashes 

improve pavement skid resistance on Stud Road> to compensate for the downgrade and 
limited sight distance on the north approach especially, and to better provide for the 
special needs and shortcomings of heavy vehicles braking at  traffic siFals; 

develop traffic signal technology to extend the green time displayed to the drivers of 
heaw vehicles so as to reduce the risk of heavy vehicles having to brake  suddenly fol 
traffic signal changing to  red. Clearly, this could not  be used to  prevent all such 
conflicts hut would reduce the frequency with which they arise: 

reduce the speed limit from 80 to 70 knvh, together with appropriate enforcement, to 
improve safety generally and reduce the risk and severity of rear-end crashes. 
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PHOTO 4 OF 4 - PAVEMENT COIL'DITION: SOUTHERN APPROACH 



n 



PHASING DIAGRAM GPERS 2 

&SE(=IION 
STUD RD/BRADY RD No 

662 

L 

b t  
I /  

' " 

I '  NOTES: 

5 
I 

I 1. In D clear calls for C (i.e. prohibited phase change from DS). 

2. Pedestrian  Operation 
(a) P2 can  introduce  anytime in E and at the start of A and 

overlap E<->A. 
I I 

J, 

I 

3 

(b)P4 can inmduce anytime in C and  at the start of D and 
overlap C->D. 

3. If 2-flag is set (refer VFT on pg.10) then run B 1 only. 
If 2- flag is not set then NU any  demanded B sub-phase 
B can start in  any  sub-phase but can not overlap. 

4. Clear calls forB andE from det.8 if SG5 is green 

V.A. SEQUENCE: h & L  D L  
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REPORT ON INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN URBAN AREAS 

Date of Inspection: 10 June 1994 Case No: M14 

1. Location Details 

Street Names: 
Centre  RoadfPolice Road.Trinces HighwayiSprmgvale Road. 

Suburb  and Local Government  Area: 
Springvale. Cities of Springvale  and \Vaverley. 

Melway Map Reference: 

Road  Functional  Classification: 

primary arrerial roads. 
Centre  Road  and Police Road: secondac arterial roads: Princes Highway and Spnngvale  Road: 

Generally flat with straight approaches. Dovnhill approach to the mtersectlon on Police Road. 
Alignrnent'Topography: 

Intersection  Geometry (if applicablej: 
Complex, fully channehsed,  six-lez mtersection. 

Traffic  Control  Type: 
Intersection signals, \nth complex  multiple phasing of movemenrs (refer plan  for details). 

Commercial 
Surrounding  Land Use: 

It Designated  Heavy  Vehicle  Route: 
All roads  (panicularly Princes Hi:h\ta) and  Springvale Roadj ca rp  high  volumes ofheavy 11 vehicles 

Speed  Zone: 
Centre  Road  and  Police Road. 60 h ; h ;  Princes  Hishu-a?: 80 kmih; Spnngvale Road. 70 km'h 

Number  ofTraffic  Lanes: 
Multi-lane  approaches (refer attached plan). 

Pedestrian (or other  vulnerable  road  user)  Acthi@: 
Moderate  pedestnan volumes. 

Characteristics of Traffic  (Control)  Operation: 
Heavy vehicle volumes  and speeds  along  Princes Hlzhuay and  Springvale  Road are high. 
Signalling and geometric layout are highl?  complex  with  the  intersectlon frequentl)  operating  at or 
near capaclh 



Treatment  Histoy: 
Numerous slgnal remodels  and phasing4imin: chanses have  been  undertaken  during the past 
decade. 

Location  Plan  Attached: 
Yes.  

Photographs  Attached 
Yes. 

Other  ObservationslComment: 
None. 

2. Crash Details 

Period of Crash Analysis: 
1987 to mid-1993 

Total  Number of Crashes: 
Fatal - 1 
Serious Injury - 3 1 
Other  Injury - 99 
Total - 13 1 

Total  Number of Heavy Vehicle  Crashes: 
Fatal-  0 
Serious Injury - 4 
Other  lnjurl- - 3 
Total - 8 

Ratio of Heavy Vehicle  to  All Casualt?  Crashes: 6.1% 

Average  Ratio o f  Heavy Vehicle  to -111 Casualv Crashes for Metro  Melbourne 
ArterialiArterial  Intersections: S.3% 

Rumber of Crashes by Hear!- Vehicle  Tvpe: 
Articulated - 0 
Rigid - 7 
Bus - 1 

. - 



'redominant  Heavy Vehicle Crash Patterns OCA): 

'i 

LeflNear1116) RlghlThrovgh (1211 

CRASH TYPE (DCA) 

'redominant  Heavy Vehicle Movements by DCA 
Right-Through - 63?4 

'ime of Day Crash Patterns: 

" . .. .. . .. 

I 



Initial Direction 01 Travel of Vehicle Crash  Patterns: 

Nonh East 

INITIAL DIRECTION O F  TRAVEL OF VEHICLE 

Vorih-Easf Saulh 

2ollision Diagram  Attached: 
'es. 

Ither  PatternsiComments: 
-he ratio of heavy vehicle to all carualn; crashes of 6 1% is relatively low compared to the 8.3% 
verage for Metropolitan Melbourne aflerialiarterd mrersections. Apart From the clusterins of 
eavy vehicle crashes around the intersection ofPolice Road  and the south-east bound lanes of the 
'rinces Highway, no strongly recurring crash characreristics for heavy vehicles are evident. 

3. Road  Environment  Factors Contributing to Crash Occurrence 

Unlikely. 
Speed: 

Unlikely. 
AlignmentiTopograph?: 

Intersection  Geomete  (ifapplicable): 
The geometric arrangement of the rizht turn movement from easr to south-east may be a factor in 
right-through crashes, though  there is no evidence to suggest that  hear?; vehicles are more involved 
in crashes as the  right-turnsrrhan as the  through-veh~cle. 



Yes. The signal phasing for the right turn from east to south-east provides inadequately in terms of 
safety for right-turn and through-vehicles. This conclusion is supported by an extraordinarily high 
frequency of crashes of this type, not necessarily involving heavy vehicles. Between 1985 and 1990 
there  were at least 60 crashes involving these movements reported to Police. In almost half of these 
crashes vehicle occupants were injured. There is also some evidence that clearance times for 

turn-phases, such as exist in this instance, do little to reduce crashes of the right-through 
pedestrians and vehicles generally may be inadequate for reasonable levels of safety. Partial right 

type - this is particularly true when the turn phase operates as a lagging movement. 

Road  Surlace  (friction  and roughness): 

heavy vehicle failed to brake adequately when faced with a red signal. 
Skidding on wet pavement was noted by Police as a factor in one c m h  in which the driver of a 

No. 
Roadside  FeaturesMazards: 

Land Use: 
No. 

Traffic  Operation: 
Yes (refer  to Intersection Control, above). 

Delineation: 
Unlikely. 

Street lighting: 
No. 

Sight Distance: 
No. 

Road  Dividedmndivided: 
No. 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
No. 

Lane  Provision for Turning: 
K O .  

Road works: 
No. 

Shoulder  Condition: 
No. 

Other: 
No. 



4. Conclusions 

a i s  intersectlon  has a low ratio of  hea?  vehicle to  all casualty  crashes  of 6.1% compared to 8.3O~6 
Lverage for Metropolitan  Melbourne arterialkrterial intersections and  has  clustering  of  crashes in 
mly  one area of a  complex intersection la) out. Even then, there is no clear pattern  of  crashes f o r  
l e y  vehrcles. The following factors may  have: in combination,  contributed to  the occurrence of 
heavy vehicle  crashes at this location: 

Right-through  Crashes 

This  crash  type is characteristic of  Intersection signal crash patterns. Ri&t-tumers a r e  
experiencing difficulty in  selecting safe  gaps in  on-coming  traffic. without the  aid 
of a fully controlled right turn phase for this movement.  The risht tum movement is 
especially difficult given the  intersection  geometry and associated  complexity of 
the  driving  task.  The existing partially controlled risht-turn phase for this movemenl 
is of a type  found to have no appreciable effect on crash  right-through  crash 

through movement)  further reduces its potential to mprove safety. 
frequencies. The  operation of this phase as a laggin5 movement (i.e. following  the 

Other  Crashes 

Other crashes are diverse in Qpe and cause.  Vehicles starting up on an opening yeen  
signal striking either pedestrians  or  other  vehicles  which  entered the intersection on 

w,ithin the intersection  and the driwr's  vien being  obscured by other  large  vehicles 
green hut  have  failed to  clear in time  are common to two cases. Traffic  congestion 

were also mentioned  by  Police as possible  causes. 

5. Countermeasure  Options 

I I  The  following countermeasure is p-oposed for this intersection: 

I I  Right-through  Crashes 

install a filly controlled right-turn phase for the mo\-ement from east to south-east. 
This will address  the extraordmaniy high  frequency o f  crashes  of this type, not 
necessarily  involving  heavy ~ehicles. Behveen 1985 and 1990 there  were at least 60 
crashes involvinz these  movements reported to Police. In almost  half  of  these  crashes 
vehicle  occupants \\ere injured. 

I '  
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Location:  Dandenong-Frankston Roadmealey Road, 
Dandenong South 

Case No: M15 

Prepared by Bruce  Corben and Kathy Diamantopoulou 
Monash University Accident Research Centre 

for Road User Research Pty Ltd, 
as part of Federal Office of Road Safety Research Project 2420 

1995 



" -_  

" 

-.. 

REPORT OK INVESTIGATION OF HEAVY VEHICLE BLACK 
SPOT INTERSECTIONS IN LJRBAN AREAS 

Date of Inspection: 4 July, 1994 Case No: M15 

1. Location Details 

Street  Names: 
Healy RoadIDandenong-Frankston Road. 

Suburb  and Local  Government  Area: 
Dandenong South; City ofDandenon:. 

Melway 1Map Reference: 
95 D7 

Road  Functional  Classification: 
Dandenong-Frankston Road primary artenal  road; Healey  Road: local road  (but a major role 
within the industrial subdivision) 

Alignmenflopography 
Straight. flat approaches. 

Intersection  Geometry  (ifappllcable): 
T intersection. 

Traffic  Control TI-pe: 
Give way sign facing Healey Road traffic. 

Surrounding  Land Use: 
Industrial. 

Deslgnated  Heavy  Vehicle  Route: 
Healeq-  Road  serves a large industrial area: Dandenong-Frankston  Road is an important freight link 
behveen  Dandenong;  Frankston  and bqond. 

Speed Zone: 
Dandenong-Frankston Road. SO h.h: Heale! Road: 60 h i h .  

Number  ofTraffic  Lanes: 
Healey  Road - one approach and one deparrure lane; Dandenong-Frankston Road two throuzh in 
both  dlrectlons. one exclusive left turn lane for the south bound  carriageway  and one exclusibe right 
for the north bound carnagewa>. 

Pedestrian  (or  other  vulnerable  road  user)  Activity 
Minimal. 

Characteristics of Traffic  (Control)  Operation: 
Gaps in south bound traffic are created for  right-tuners from Heale?  Road b! new mtersection 
sisnals at nearby Elliott RoadWonterey Road  (abou; 600m 10 northj 



- 
-. 

Treatment History: 

was an exclusive left turn deceleration  lane for movements into Healey Road.  The timing of these 
In early 1994 an addiiional south bound  lane  was  constructed in Dandenong-Frankston Road. as 

works falls  outside  the period for which  crash  data are  avadable  and therefore  does not impaci on 
inferences about crash occurrence. 

Location  Plan  Attached: 
NO.  

Photographs  Attached: 
Yes. 

None 
Other ObservationsIComments: 

2. Crash Details 

Period o f  Crash Analysis: 
1987 io mid-1993 

Total  Number of Crashes: 
Fatal - 1 
Serious  Injury - 5 
Other  Injury - 12 
Total - 18 

Total  Number  ofHeavy Vehicle Crashes: 
Fatal - 1 
Serious  Injury - 2 
Other  Injur?- - 5 
Total - 8 

Percentage of Hea>,y Vehicle  to All Casualty  Crashes: 45.4?% 

Average  Percentage of Hear) Vehicle to . . i l l  Casualty  Crashes for Metro  Melbourne 
ArteriaVArterial  Intersections: S.30 

Number o f  Crasher by Heavy Vehicle T?pe: 
Articulated - 2 
Rigid - 6 
Bus- 0 



Predominant Heavy Vehicle  Crash  Patterns  (DC.4): 

6 ,  

RlghtFar(111) 

C M S U  TYPE (OCA) 

RlshlNear(ll3) 

'redominant  Heavy Vehicle Movements by DCA: 
Right-near  or  right-far  Type - 100% 

'ime of Day Crash Patterns: 

TIME OF DAY 



Iondition of Road Crash  Patterns: 

- 

j 
i 

CONDITION OF ROAD 

nitial Direction of Travel of Vehicle Crash Patterns 

""" ."  .. 

INITIAL DIRECTIONOFTRAVEL  OFVEWICLE 

:ollision Diagram Attached: 
ies. 

Xher PatternsiComments: 
ill crashes involved vehicles turning righr from Healey Road. In seven out of eight cases, the rizht- 
umer from Heale?  Road \vas a heax! vehicle. N o  heay  veh~cls carualr). crashes have been 
eported smce late 1990. 



3. Road  Environment  Factors  Contributing to Crash  Occurrence 

Speed: 
Unlikely to be a  major contributing factor. 

No. 
AlignmentiTopography: 

No. 
Intersection  Geometry (if applicable): 

Intersection  Control (if applicable): 
Yes, to  the extent that  drivers are required  to select safe gaps in two directions of  traffic in order  to 
make a right turn from Healey  Rd. 

Road  Surface  (friction  and roughness): 
No. 

Roadside  FeaturesMazards: 
No. 

Land Use: 
Indirectly - being a large industrial estate hea\y vehicles  are  major users  of the intersection. 

Traffic  Operation: 

Road of south bound  through-traffic. 
Yes - heavy vehicles turning left into Healey  Road obscure  the view for right-turners from Healey 

Delineation: 
Unlikely. 

No. 
Street  lighting: 

No - other than the obstruction  caused  by  heavyilarge  vehicles themselves, 
Sight Distance: 

No - all approaches are divided. 
Road  Dividedmndivided: 

Lane  Configuration (e.g. lane  droplmerge, etc.): 
Indirectly - refer  to  Traffic Operation  above. 

Refer  lane confiyration above. 
Lane Provision for  Turning: 

Road works: 
No. 

No. 
Shoulder  Condition: 

Other: 
No. 



4. Conclusions 

The  following factors may  have. in combination.  contributed to  the occurrence of h e a y  vehlcle 
crashes at  this location: 

9 approaching  heary vehicles.  being  positioned to turn left into  Healey  Road, 
obscure  theview  for  right-turners  from Healey Road of approaching south bound 

II  traffic, 

the  drivers of hea\y vehicles rurning right from Heale?  Road failing to choose  safe 
gaps in Dandenong-Frankston  Road traffic (pmcipally south  bound). 

5. Countermeasure  Options 

Given that no heavy  vehlcle  crashes have occurred s m e  1990 and with the  improvementsmade  to 

the  problem of lase_ left-turning vehicles obscuring the vlew for  nsht-turners ofthr0ug.h vehicles 
the intersection geomeq  in 1994. namely the construction of an exclusive left turn lane to reduce 

(refer to section 1 of this report). no further countermeasures  appear warranted at this time 
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HEAVY  VEHICLE  BLACKSPOT  INTERSECTIONS IN URBAN  AREAS 
I I I I 

1 , I 
Nore: Vehicle Type Codes: 1,2,3,4,5 - Car or sinli/ar: 6 - Articulated Ttuck: 7 - Riyid Truck: 8 - Bus/Coach: 10 - Moforcycle: 13 -Bicycle 



Urban  Road  Locations 
Hazardous  to  Heavy Vehicles 

1987-Mid 1993 

Collision Diagram 15 
Prepared 11/5/94 

" 2 2 / 8 / 9 0  08:45 E90031066 

I 
\ HEALEY ROAD 

21/4/89 11:45 P89017796 

I 
~~ 

+ 28/5/87 14:30 P87017335 

LEGEND 

4- - - - Aniculaled tNck - Rigid trucWbus - Car (or like vehicle) - Motorcycle ."" Bicycle 



CASE NUMBER Ml! 

PHOTO 1 OF 4 - FA4CING WEST 

PHOTO 2 OF 4 - FACING NORTH FROM STOP LZNE 
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