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Experiments and Analyses for Traffic Accident Reconstruction

Mitsunobu Fujita

A large number of precedent experiments, including collision tests, and theoretical analyses have been conducted and
reported in order to properly reconstruct traffic accidents. Such reports, however, are not always sufficient, because there is a
wide diversity of traffic accidents in real worlds. This paper reports several results of experiments and analyses, which have
been newly conducted for the purpose of utilizing them in traffic accident reconstruction. This includes those of eccentric pole
impact tests, eccentric right-angle impact tests, apparent reduced ratio of slip distance, contact duration and creep speed.
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Table.1 Test Conditions of Eccentric Pole Impact Tests

Experiment number P1 P2 P3
Model/Year AK12/2005 AK12/2003 AK12/2006
Bullet car -
Test Weight 940 kg 894 kg 951 kg
Diameter of pole ¢ 260mm ¢ 360mm ¢ 360mm
Actual impact speed 20.1 km./h 20.2 km/h 30.2 km/h
Schematic diagram of gi.ﬁ:) I T
L il = the pole.
test condition
20, 30 km/h @ X mm (X = 260/360)
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Fig.1 Deformations (Lines) and Damage Conditions (Pictures) of
Eccentric Pole Impact Tests (P1 — P3)

Table.2 Main Damaged Parts Resulted in Eccentric Pole Impact Tests

Experiment

#20114FE10 H 14 A B BN EIR SRR ISR TR,
1) (B B & —(272-0001 THERT) I (% 678-28)

P1 P2
number
Front bumper cover & Front bumper cover &
reinforcement, Front bumper reinforcement, Front bumper
stay (R), Radiator grill (R), Head | stay (R), Radiator grill (R),
Main lamp (R), Hood, Front fender Head lamp (R), Hood, Radiator
(R), Radiator support, Add-on support, Add-on frame bracket
damaged

frame bracket (R), Fornt
parts hoodledge (R), Front side
member (R), Cooler condenser,

(R), Front strut housing (R),
Front side member (R),
Hoodledge reinforcement (L),

Radiator, Alternator, Airbag &
seat-belt pretensioner deployed

Dash panel, Cooler condenser,

Radiator, Alternator

* L and R stand for “Left side” and “Right side”
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Table.3 Test Conditions of Eccentric Right-angle Impact Tests

Experiment number Cl C2 C3 C4
Bullet car Model/Year AK12/2002 AK12/2006 AK12/2006 AK12/2006
Test weight 936 kg 954 kg 950kg 957 kg
Model/Year NZE121/2001 | NZE121/2004 | NZE121/2001 | NZE121/2002
Test weight 1,036 kg 1,080 kg 1,041 kg 1,036 kg
glrpamd Parking brake ON ON ON ON
Transmission 4AT 4AT 4AT 4AT
Shift range P P P P
Overlap ratio Full wrap (100%) 50%
Actual impact speed 30.1km/h | 39.7km/h 30.1kmh | 39.7km/h

Schematic diagram of test

condition

Impact speed
30,40 knvh
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[
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Table.4 Main Damaged Parts Resulted in Eccentric Right-angle Impact Tests

Experiment
C1 C2 C3 c4

number

Front bumper cover & Front bumper cover & reinforcement, Front bumper cover & Front bumper cover & reinforcement,

reinforcement, Front bumper Front bumper stay (LR), Radiator grill reinforcement, Front bumper | Front bumper stay (LR), Radiator grill
Main stay (LR), Radiator grill (LR), (LR), Head lamp (L), Hood, Front stay (LR), Radiator grill (L), | (L), Hood, Front Fender (L), Radiator
damaged Head lamp (L), Hood, Front Fender (L), Radiator support, Add-on Hood, Front Fender (L), support, Hoodledge (L), Cooler
parts of fender (L), Radiator support, frame bracket (L), Front side member Radiator upper support, condenser, Radiator, Transverse link
bullet car Add-on frame bracket (L), (L), Cooler condenser, Radiator, Airbag | Radiator side support (L), (L), Front suspension strut (L),

Cooler condenser, Radiator & seat-belt pretensioner deployed Cooler condenser, Radiator, Stabilizer connecting rod (L)

Front tire (L)

Front bumper cover, Front Front bumper cover, Front fender (R), Front bumper cover, Front bumper cover, Radiator grill,
Main fender (R), Front fender apron | Front fender apron front (R), Cowl top Radiator grill, Head lamp Head lamp (R), Front fender (R),
damaged front (R), Front pillar (R), side panel (R), Front pillar (R), Front (R), Front fender (R), Radiator support, Front fender apron
parts of Front door (R), Rocker panel door (R), Rocker panel (R), Front shock | Radiator support, Front front (R), Front side member (LR),
impacted (R), Front shock absorber (R), | absorber (R), Steering knuckle (R), fender apron front (R), Front | Cowl top side panel (R), Cowl panel,

car

Instrument lower panel

Instrument lower panel

shock absorber (R), ABS
actuator

Cooler condenser, Front shock
absorber (R), Steering knuckle (R)

* L and R

stand for “Left side” and “Right side”
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Fig.2 Apparent Reduced Ratio of Slip Distance (Lines (a) and (b) are
respectively applicable to cases where the initial heading
directions of cars are "parallel” and “at right angle” to the
initial translational motion of their spin.)
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