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5 Phases of a crash
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5 Phases of a crash
T
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Road traffic crash investigation and analysis process begins from FRP

Source: JP Research India



Crash investigation — Creative visualization




Crash phases

Source: TAC Australia
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Crash investigation

i

On-site crash investigation being conducted in a professional and scientific manner in Ulaanbaatar, Mongolia (-35 °C)




Crash scene examination - marking evidence
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Crash scene examination — to scale scene

GPS Co-ordinates: 9.09673 N; 76.74245 E
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Crash scene examination — photography
-~ sequence

Final rest position of bike
Unknown Truck

g e, e\ @a

Car brakeméﬁ Car —

* For each vehicle, start from Final Resting Position and walk towards Point of
Perception.

 Then turn around and walk back to the Final Resting Position.

* Keep the camera approximately at vehicle driver’s point of view.

Source: JP Research India



Crash scene examination — GPS coordinates at

b
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Crash scene examination — vehicle photography
- 000000/

* Essential pictures required for all crash involved vehicles are exterior 8-angle pictures.

* Picture at every 45 degree of a vehicle in a clockwise direction starting from the front end of the vehicle.

Source: JP Research India



ldentification of collision angle at POl
Impact damage matching

Source: JP Research India
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Seatbelt Inspection

Unused seatbelt Plastic melt on
tongue

Source: JP Research India
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Crash reconstruction

Dark tyre scuff N

um g? Final rest position of Pedestrian

RF _ -

Point of Impact Final rest position of Car
32

R — -| P—— . ‘« - ‘
. 18.22 m ] 16 m 5m
Point of (DriverReaction)  Point of POl FRP
Perception 1 Sec Action 1.18 Sec 1.13 Sec

(Driver Reaction)

Using physics to determine the speed, distance and time for each phase of a crash

Source: JP Research India



Haddon Matrix Approach
e

To understand how injuries occur and develop strategies for intervention

PHASES

FACTORS

VEHICLE

INFRASTRUCTURE

. liefarmation Roadworthiness 2 3
. Attitudes Working lights Road design and layout
PRE-CRASH Crash prevention Irba; Good brakes Speed limits
* Impairment ; - o
. Handling Pedestrian Facilities
* Police enforcement
Speed control
Crash worthiness > 6
Injury prevention Crash protective design Crash protective
CRasH during the crash Kse elisaicty systems Occupant restraints roadside objects
Other Safety devices
First-aid skill E f - R faciliti
POST-CRASH Life Sustaining irst-aid ski ase of access escue facilities

Access to medics

Fire risk

Congestion

Source: JP Research India




3 FACTORS of the Haddon Matrix

VEHICLE INFRASTRUCTURE /
ENVIRONMENT



3 PHASES of the Haddon Matrix

PRE-CRASH CRASH POST-
CRASH
Source :

1. https://www.facebook.com/Mongolia-like-share-302705686813290/videos/best-car-crash-
accident-compilation-2017-idiot-driver-fails/303688233381702/
2. https://news.mn/wpcontent/uploads/2020/06/faa03f9105a4108321be098969ab260b_x3.jpg




Case Study: Car collision with tree

Source: RASSI Database

Car with 4 occupants was travelling on a 2-lane
undivided state highway. Unit 1 was travelling
straight on the left lane of the road and the vehicle
went off the roadway and collided with a tree.

3 occupants including driver of the unit 1 died on the
spot and one occupant succumbed to death after 8
days of hospitalization.

Crash Time: 8:30 PM




VEHICLE PHOTOGRAPHY - 8-Angle pictures

Source: RASSI Database

Collision damage mainly on the right side of vehicle.
Other damage related to extrication and towing.



Impact damage
- 0000000/

Source: RASSI Database
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Impact damage direction

Source: RASSI Database
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Occupant seating position and belt use

Source: RASSI Database

Ehetal
Not Belted

s
Not Belted ~




Seat belt inspection

Source: RASSI Database




Driver injuries

CASE NUMBER

UNIT NUMBER

OCCUPANT NUMBER

OCCUPANT GENDER

OCCUPANT AGE

HISP

MAIS
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1

Male
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9
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[//// ABRASION '\ LACERATION
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Source: JP Research India
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Co-passenger injuries

CASE NUMBER

UNIT NUMBER

OCCUPANT NUMBER

OCCUPANT GENDER

OCCUPANT AGE

HISP

MAIS

91-2020-015-0001

1

2

Male

Fatal

5

[//// ABRASION '\ LACERATION

. CONTUSION\HAEMORRHAGE

A\ pisLocation

.

% CRUSH 1

Midbrain
contusion
and diffuse
axonal injury

Source: JP Research India
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Right Rear passenger injuries
- 0000000/

CASE NUMBER UNIT NUMBER OCCUPANT NUMBER | OCCUPANT GENDER OCCUPANT AGE HISP MAIS

91-2020-015-0001 1 3 Male 29 Fatal 9

[//// ABRASION '\ LACERATION (@) CONTUSION\HAEMORRHAGE 7/ FRACTURE A prstocation BT crush ]

A

With crushed
muscles and
vessels

Source: JP Research India

27




Left rear passenger injuries
- 0000000/

CASE NUMBER

UNIT NUMBER

OCCUPANT NUMBER

OCCUPANT GENDER

OCCUPANT AGE

HISP

MAIS

91-2020-015-0001

1

4

Male

33

Fatal

4

. CONTUSION\HAEMORRHAGE

# FRACTURE
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Bj%] CRUSH }
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Source: JP Research India
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Scene Examination - GPS: 21.21574,

Undivided 2-lane highway
Poor road surface

No road markings

No speed limit signage
Overtaking on oncoming lane
Roadside trees

Roadside shops/parking

Roadside bus stops

Source: JP Research India




Crash scene examination

Source: JP Research India




Crash scene examination

Source: JP Research India




Scene diagram — to scale

Unpaved shoulder

Unpaved shoulder
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Source: JP Research India




Crash reconstruction- Car speed 80 (+10) km/h

Source: JP Research India
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Applying Haddon Matrix Approach
e

FACTORS
PHASES HUMAN VEHICLE INFRASTRUCTURE
Car: Car:
. Overtaking on undivided " Foor ranI surface
PRE-CRASH Crash prevention road None Found * No marking/signage
Speeding??? e Undivided road
peeding s * No lighting
Car: ELIR Car:
Injury prevention | =<
CRASH J .y P Seatbelt not used Passer\ger Compartment Impact with road side tree
during the crash Intrusion
Car: Car:
None Found : .
POST-CRASH Life Sustaining Occupant Entrapment Delay in extrication

Source: JP Research India
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Incident URN
o Nwa ACCIDENT | |
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13 ACCIDENT REFERENCE FATAL / SERIOUS { SLIGHT ]

[TITITTIT] |
19 TIME [H H M| M DAY* Su M T WTh F § 17 DATE [0 DM M5 2700 [ ¥
1st Road Class & No. 1st Road
or (Unclassified - LUC) Name

(Not Known - NK)

Outside House No. . i X

or Name or Marker at junction with | or metres N § E W *of
Post No.

2nd Road Class & No. 2nd Road

or (Unclassified - UC) Name

(Not Known - NK)}

Town Sector IBeat No.

County or Borough

Parish No. or Name 110 Local Auth No.

(if known)
111 Grid Reference E— | BRI LT T T T T
REPORTING Name Number
OFFICER ”
BCU/Stn 1.2 Force Tel Number
[ 15 Numberofvehices | | | || 120a PEDESTRIAN CROSSING 121 LIGHT CONDITIONS x
- HUMAN CONTROL x
| 16 MNumber of casualties | | | | — Daylight: 1
None within 50 metres o Darkness: street lights present and lit 4
114 ROAD TYPE X Cantral by school crossing patrol Darkness: street lights present but unlit | 5
Control by other authorised person 2 D, {reet lighti P’
Rﬂun.dﬂbﬂ‘.lt l arkness: no streel ng
) 120b  PEDESTRIAN CROSSING Darkness: street lighting unknown 7
One way street 2 - PHYSICAL FACILITIES X
Dual carriageway 3
Single carriageway & No physical crossing facility within S0m. | 0 124 SPECIAL CONDITIONS ATSITE
Stip road 7 Zebra crossing None N
Unknown 4 :’:_I.E_i:]:liti?;;ic;;;r;l:;:;rgnom 4 Auto traffic signal out 1
X . Auto traffic signal partially defective 2
Li% Speed Limit (Permanent) | | | Pedestrian phase at traffic signal 5 Permanent road signing or marking 3
junct;
m c.n defective or obscured
116  JUNCTION DETAIL x || Footbridge or subway 7 Roadworks 1
Not at or within 20 metres of junction 00 Central refuge — no ather controls 8 Road surface defective 5
Roundabout 0 12 WEATHER || Ot or diesel 6
. Mud 7
Min romndahout n Fine without high winds 1
T or staggered junction 03 Raining without high winds 2
Slip road 05 Snowing without high winds 3 125 CARRIAGEWAY HAZARDS X
Crossroads 06 Fine with high winds 4 None 0
Junction more than four arms (not RAB)| 07 Raining with high winds 5 Dislodged vehicle load in carriageway | 1
Using private drive or entrance 08 gnowmg _w“'h l:‘;iha:'lzds : Other object in carriageway 2
Other junction i) Dcﬂg-:r mist —i ar s Involvement with previous accident 3
U Iu:.c 3 Pedestrian in carriageway - not injured | &
JUNCTION ACCIDENTS ONLY oo E’m:r :\il?dw‘liin fﬂia]sewar 7
except ridden horse;
117 JUNCTION CONTROL 1.23 ROAD SURFACE CONDITION
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WHO recommended minimum data elements
-

Crash-related

Crash identifier
(unique reference
number assigned
to the crash,

usually by police)
Crash data
Crash time

Crash municipality/
place

Crash location
Crash type

Impact type
Weather conditions
Light conditions

Crash severity®

Road-related

Type of roadway*

Road functional
class*

Speed limit*
Road obstacles

Road surface
conditions*

Junction

Traffic control at
junction#*

Road curve*®

Road segment
grade*

Vehicle-related

* Vehicle number

* Vehicle typet

* Vehicle maket

* Vehicle modelt

* Vehicle model yeart
* Enginesizet

* \ehicle special
functiont

¢ Vehicle manoeuvre
(what the vehicle
was doing at the
time of the crash)

Person-related

Person ID

Occupant's
vehicle number

Pedestrian's linked
vehicle number

Date of birth

Sex

Type of road user
Seating position
Injury severity
Safety equipment

Pedestrian
manoeuvre

Alcohol use
suspected

Alcohol test
Drug use

Driving licence
issue date

Age®

Source: WHO 2026
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APRSO guidance

Crash data elements

f llecti
recommended for collection THE ASIA-PACIFIC ROAD

at the national level SAFETY OBSERVATORY’S
INDICATORS FOR
MEMBER COUNTRIES

JUNE 2022

ASIAN DEVELOPMENT BANK



Tomorrow: Other road safety data

T~

Traffic
Data

People“ Road
Data ’ Data

Crash Data




Thank You!
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