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Abstract

Studies in abdominal injuries and submarine
phenomenon of occupants in crashes have been
frequently reported at meetings such as STAPP recent
years. The mechanism of abdominal protection by
occupant restraint systems is, however, not yet known
adequately, as Hybrid  dummy, which is currently used
for frontal crash tests, is not capable of measuring
abdominal load. Comparing with head and thorax
injuries, the abdominal ones are less clearly recognized in
the world and there are few studies in the effects of
occupant obesity on these injuries

Considering above situations, we tried in this study to
clarify on the present state of the abdominal injuries and
tasks in the future, by analyzing injuries of 3,994 front -
seated passengers for 11 years from 1996 through 2006
on the NASS/CDD database. We studied causes of the
injuries and the effects of the obesity on the distribution
of injured organs.

About 60 percent of the abdominal injuries that frontal
passengers suffer are caused directly by seatbelts, and
liver, spleen and digestives account for 84 percent of
injured organs. Injuries of organs largely depend on the
body mass index of occupants. Leaner occupants tend to
suffer from injuries of organs located in upper abdomen,
while obese ones in mid and lower one.



1) 3994
Hybrid AIS

AlS1

AIS2 3416

2) Fig.1
3) 689
528
AlS4

613 611

330

132 98 (28

NHTSA

700

NCSA
NASS/CDS

1996 2006 11

NASS/CDS

320

0.3

11

140cm

600

o1
(=)
o

N
o
S

3994

Injuries

w
[=]
o

200

1999 4

37

W AIS6

OAIS5
OAIS4

W AIS3
O AIS2

Head

Face
Neck
Back
U limbs

Chest
Abdomen

Pelvis

L limbs

Fig.1 Distribution of injuries by AIS




3994 865
2640 489
AlS2
76 82
70 74 63
Fig.2
47
1569
1071 AIS2
36
27
p>0.05
Fig.3

Vol.53 (2011)

0.40

O No Belt
W With Belt

o
w
al

N W
o O

(6]

© o o o o
)
o o

AIS2+Injuries/Occpants

o
o
al

0.00

Head
Face
Neck

Fig.2 Incidence

seatbelt

Back

of AIS2

mbs

-
0]
7]
O
<L limbs

0.20

O Bag undeployed
W Bag deployed

o o

= =

S 53
T

o
o
a

AIS2+Injuries/Occpants

0.00

Head
Face
Neck

Back

U limbs
Chest

Abdomen
Pelvis

L limbs

Fig.3 Incidence of AIS2+ Injuries by airbag

deployment

Table.1 (Fig.3) Accident Data detail

Airbag Deployment Indeplawved Deplayved
Dooupants 150648 1071
AI52+njuries 950 723

Average of Age 43.0 343.9

Barrier Equiv. Speed| 29 7km/h 285 7km/h

Murbker of death an 2

Fate of death gd.2% 2.1%
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