
. -  

- 
35 L A  PATERA LANE o GOLETA, CALIFORNIA 93017 a TELEPHONE (805) 964-6271 

. .- 

e -. 

RESEARCH SAFETY VEHICLE 

PHASE I 

ACCIDENT ANALYSIS METHODOLOGY 

Abstracted from RSV Phase I Briefing 

May 1, 1974 
- 



>
 

c'1 
0

 

0
 

0
 
1
 

zc 

I
 

I- s! 

I-cn
 

W
 

z
 
0
 

1
 



(I1 'lY3 OJ. 3NXQt1033Y) 
NOXJXSOd X3013 

xa aaa~~xaans 

I 
cv 

I 



. .- 

m
 

I 
I 

I 
I 

I 
1 

0
 

4
. 

I- u
 

iz I m
 

v;) 
a
.
 

0
 

u
 

3
 

=> 
ua 

I-
 
u
 

4
 

0
 

u
 

m
 
3
 

ua 

2- 
I-
 
u
 

2 E
 
0
 

u
 

W
 

-I 
u
 

I
W

 
w

w
 

v
, 

0
3
 

t- J
-

 

o
w

 
-
>

 
I- U
U
 

o
w

 
L

a
 

0
 

U
v

,
 

Q
W

 
J
 

0
9
-
 

-
E

 
I 

w
w

 
O

Z
J

 
3
u
 

v
,-

 
O
I
 

Q
W

 
x

>
 

W
 z
 

e
-
 

z
 

w
-

 
a

w
 

-
w
 

u
v
)
 

- >
a

 

a
a

 
z

a
 

u
a

 
a

3
 

in
 

c
 

m
v

, 
w

o
 

-
u
 

U
 

3
w

 
T
I
 

z
t
-
 

w
z

 
W

 
I
-
 

t-
w

 
O

Z 
-

w
 

V
)

>
 

a
w

 
u
 

W
 

C
Y

U
 

w
o

 
-
E
 

>
 

I
W

 
O
I
 

o
t
-
0

 
t

-
-

 
n
z
 

w
w

w
 

U
l

-
a

 
a
 

n
A

J
-
I
 

Z
-

I
J

 
o
m
-
 

u
3
3
 

r
-
(
 n

 
m

a
 

a
m
 

a
w

 - 
w

m
a

 

n
x

 

*, 
W

 
cl m

 

e
-
-
 

u3 
D

 
0

 
k- I
 

m
'

 
=> 
rn

 

v
, 

W
I

 



m
 
3
 

m
 

E
 

W
 

>
 

f- 

-I u
v
)
 

-
w

 
I-

x
 

v
)
b

 

a
w

 

0
-

 
L
a
 

w
w

 

in
 

u
 

O
z

z
 

u
o

3
 

-4- 



SlJW
llOO 30 SRNVSnOHl NI IS03 ANifNl39VU~AV 

-5- 

.c 
0
 

h
 

0
 

T
 

c
 

c
p
 

m
 

>
o
u
-
 

-
W

i
 

Z
W

X
 

n
o

 
LZ 

+
o

+
a

x
w

 
v

)
z

t
 

w
r

 
l- 

o
w

 



L
u
 

>
 

I- <
 
I
 

LLI 
n& 

-
 

-6- 



I 

Q
 

-7- 



w
3

 
e
o
 

a
z
 

I- = I- 111 

111 
0
 
0
 

m
 

P
 

- 8- 



. 
w

o
 w 

I- 
t-L

n
 
I
 

z
w

-
 

a
o

 
c3 

s 111 >
- 

m
 

I
w

 

StJVIlOO 40 SN
O

lW
l Ni SlSO3 AllVl?SW

3 1NVdfl330 

z
 
0
 

a
 

N
 

t
c
)
 

0
 

I- 

-v
) 

W
 

W
' 

a
 

-9- 



0
 

I- rn 
0
 

CL 

- 
-
 

-10- 



. 

I 
W

 
rn

 

-11- 



3
 

5
 

=
3

 
Y

 
c
 

0
 



-13- 



. 

9NIXVU8 3U3M SU3AlUO 3W
113Hl JO lN33113d 

-14- 

0
 

'
0
 

C
D

 

T
 

Q
O

 I 

Q
O

 I 



t- 
m

 
L
U
 

n
 

UYI 
L
t 

W
 

c'1 
5
 

I 
1 

I 
>

-
 







1. . . Y ,  

l f '  . 
 CELL^, so COSTS ' CAN BE ANALYZED ACCORDING 

p . :,TO HOW THE CAR CRASHES,AND HOW FAST I T  
L .' 1 

1 CRAsTiT& ' ,; * 

6 .  

THE CURRENT ACCIDENT SCENE * 

WE. IN THE TRAFFIC SAFETY BUSI~ES'S LIKE .TO 1 %  

TALK ABOUT HOW BAD THE CURRENT ACCIDENT '' 

D I E  I N  TRAFFIC EACh YEAR AS DIED LN V I E T - 1  
NAM THROUGHOUT OUR kNVOLVEMENT THERE,, ETC, , 
SCENE I S  -- AFTER ALL, AS MANY .AMERICANS* * 

THE ,FACT I S  THAT LESS THAN ONE PERCENT OF I 

OUR POPULATION 1'6 SIGNIFICANTLY INJURED ' . 

ANNUALLY, AND TWO HUNDREDTHS OF ONE PER- 
CENT ARE KILLED, SO WE HAVE TO FOCUS " '  :' 
OUR ATTENTION VERY CAREFULLY IF 'WE ARE TO 
REDUCE ACCIDENT COSTS I N  AN EFFICIENT WAY, , 

I .  

T H I S S I S  NOT TO SAY THAT THERE I S  L I T T L E  
BENEFIT TO BE GAINED BY OUR EFFORTS, ON 
THE CONTRARY, CURRENT LOSSES TO SOCIETY 
ARE ESTIMATED TO BE ABOUT $40 BILLION 
EACH YEAR, AND THIS NUMBER WILL SOAR 
UNLESS WE DO THE RIGHT THINGS -- L I K E  
UNDERTAKE THE RSV PROGRAM, 

THE FIRST STEP I S  TO F IND OUT HOW BAD THE 
PROBLEM I S  -- WHERE THE COSTS ARE COMING 

KEY TO THIS  I S  AN ORDERLY METHODOLOGY 
THAT ANATOMIZES THE PRESENT SITUATION 

THAT PURPOSE WE D I V I D E  UP THE PRESENT 

FROM, AND HOW THEY MAY BE REDUCED, THE 

AND DESCRIBES I T  QUANTITATIVELY, FOR 

COST OF ACCIDENTS INTO MODE/VELOC ITY 

< I  . 
.THE HOW OF C R ~ S H E S  DEPENDS PRIMARILY ON 

. I* I OBJECT, VEHICLE'TQ-VEHICLE, AND ROLLOVER 

. ' ,WHERE THE VEHICLE I S  STRUCK, ANDyWHAT I T  
' , H I T S ,  SO WE DISTINGUISH BETWEEN FIXED- 

* ACCIQENTS, AND WE SUBDIVIDE THE IFIXED-. 
OBJECT' AND VEHICLE-TO,-VEHICLE ACCIDENTS 

. 'ACCOROING TO WhERE THE VEHICLE SUFFERS THE 

j I N  THE ACCIDENT FILES,  THIS I S  DESCRIBED 

' * 

"MOST DAMAGE (FRONT, LEFT FRONT, SIDE, ETC, ) ,  

BY A CLOCK' POSITION, WHERE 12 O'CLOCK IS 
STRAIGHT AHEAD, 3 O'CLOCK IS ON THE RIGHT 
SIDE, AND SO ON, 

THE FAST I S  RATHER MORE COMPLICATED, 

CHANGE SEEN BY THE CAR DURING THE ACCIDENT, 
AND CALCULATE THE COMPONENT OF THAT VELOC- 
I T Y  CHANGE THAT I S  I N  THE DIRECTION OF 

ESSENTIALLY, WE COMPUTE THE VELOCITY 

THE DAMAGE AREA, I N  A CAR-TO-CAR COLLI- 
SION, THIS REQUIRES SIMULTANEOUS ACCESS 
TO S I X  QUANTITIES I N  THE ACCIDENT F ILES:  
BOTH CAR MASSES, BOTH VELOCITIES, THE 
CLOCK POSITION OF DAMAGE AREA, AND THE 

*CLOCK POSITION OF IMPACT FORCE, TO THE 
END PRODUCT WE HAVE GIVEN THE NAME BARRIER 
EQU I V A L  ENT VEI OCITY 0 OR BEVi 
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FUEL ECONOMY 

THE E N G I N E  SHOULD ALSO B E  F U E L - E F F I C I E N T  

RFST A V A l l  ARI F PRnnl l rTlClN FNGINF TN RnTH 
AND L O W - P O L L U T I N G ,  THE HONDA CVCC IS THE 

L 

PROPU LSlO N SYSTEM 
S T R A T I F I E D  CHARGE I N - L I N E  
4 - C Y L I N D E R  E N G I N E  1500 CC 
(30 CU I N )  

CATEGORIES,  AND CAN B E  USED I N  THE RSV 
BECAUSE OF THE LOW V E H I C L E  W E I G H T ,  

RSV MILEAGE PERFORMANCE: 

EPA URBAN CYCLE 27.3 MPG 
EPA SUBURBAN CYCLE 36.9 MPG 
EPA COMBINED CYCLE 30.95 MPG 

LOS AN 

I NTE 
M I S S  

c 

GRAL 5 - S P E E D  TRANS- 
I O N  AND D I F F E R E N T I A L  



ENERGY REQUIREMENTS (VEHICLES WITH SIMILAR INTERIOR VOLUME) 

MANUFACTURING L I FET I ME 
ENERGY ENERGY 

TOTAL ( ~ L L I O N  BTU'S) (MILLION BTU'S) - 
PLYMOUTH VALIANT 6 1  263 324 

RSV 38 - 144 - 182 - 
SAV I NGS 23 (38%) 119 (45%) 142 (44%) 

I /  I /  B U T  T H I S  I S  ONLY THE S I N  THE "S-3E" 

THAT THE V E H I C L E  BE AS L I G H T  AS P O S S I B L E  
SO AS TO GET THE B E S T  P O S S I B L E  F U E L  ECON- 
OMY, THE M I N I C A R S  RSV WILL GET 37 MPG ON 

STRATEGY, ECONOMY CONSIDERATIONS D I C T A T E  

I 

THE HIGHWAY BECAUSE IT WEIGHS ONLY 1,918 
POUNDS (CURB),  BECAUSE OF ITS LIGHT 

56 PERCENT A S  MUCH ENERGY AS A PLYMOUTH 
WEIGHT, THE M I N I C A R S  RSV REQUIRES ONLY 

V A L I A N T ,  WHICH HAS ABOUT THE SAME 
VOLUME 

I N T E R I O R  

THE COST OF OPERATING AN AUTOMOBILE 
(1975 ESTIMATE) (CENTS PER MILE) 

V 
O l l G l N A L  VEHlCLF MINTENANCEI GAS g OIL GARAGE. INSU"4 (CE STATE g Efll4SlONS OCCUPAkT PEDESTRIAN PROPERTY TOTAL 
COST DEPRECIATED MCESSORI ES # (EXCLUDINO ?ARKIWCe f EDERAL CASUALTIES CASUALTIES DAHAC E 

PARTS & T I R E S  TAXES) 8 TOLLS, TAXES 

3.4 3.3 2.0 1.8 1.7 . 8  1.6 .5 . 8  20.7 
3.8 2.9 2.8 2.0 1.7 1.3 . 6  1.8 .5 . 8  18.2 

2.7 2.2 2.0 1.6 1.0 .4 2.1 .5 . 8  16.4 

STANDARD 4 . 8  
COMPACT 
SUBCOMPACT 3 1 

RSV 2.7 2.5 1.6 2.0 1.0 .9 .1 .7  . 3  .3 12.1 

i 

CONSIDERING A L L  CONTRIBUTORS TO VEHICLE 1 MILE, COMPARED TO 1 8 2  CENTS FOR A CAR OF 
COST, THE RSV COSTS ON1 Y I ? , ]  CFNTS PFR r n h n n n n n n i  I- r n i - r r n  inn n - r r - f i n n 8 n n n T r n * ' n  
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THE METhOilOLOGY E N A B L E S  A C A L C U L A T I O N  (NOT 
A N  E S T I M A T E )  OF CRASHWORTHINESS B E N t F I T S  I N  
EVERY V E L O C I T Y  RANGE, b Y  COMPARING AVERAGE 
INJURY COSTS, "BEFORE" AND "AFTER I I' TOTAL 
B E i V E F I T  I S  T H E  PRODUCT OF AVERAGE b E N E F I T  
AND THE NUMBER O F  I N J U R I E S  I N  THE P A R T I C U L A R  
S E A T I N G  P O S I T I O N ,  REDUCED ACCORDING TO 
R E S T R A I N T  SYSTEM USAGE, 

EFFECT OF FMVSS 208 

BENEFIT OF FhlVSS 208 

ANNUALLY) 
'* ~BlLLlDfiS OF DOLLARS 

i 1.74 

BENEFIT OF FMVSS 208 ~ 

TOTAL $6.5 BILLION ANNUALLY 

T H E  A B I L I T Y  TO C A L C U L A T E  CRASHWORTHINESS 
B E N E F I T S  P E R M I T S  THE I N C L U S I O N  OF THE 
E F F E C T S  OF FMVSS 2usl WHAT R E M A I N S  I N  
1585 IS THE C O S T  A M E N A ~ L E  TO REDUCTION BY 
THE RSV, I , E , 4  THE P O T E N T I A L  RSV B E N E F I T S ,  
T l i I S  ASSUMES THE REPLACEMENT OF A L L  1985 
SUBCOMPACTS B Y  H S V ' S t  AND IGNORES THE 
P E N E T R A T I O N  OF T H E  RSV I N T O  THF SI IB-SI IR-  
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