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Alternative Fuel Tank Locations iz Light Trucks

W. Hantau

The purpose of this latter is to clarify and document a wtudy vhich vas
done by Field Accident Research in response to a Tegquast from Design
Staff. The requast involved an assesszent of the relative safety marits
of two potential fuel task locaticns which have been under coosideration
for 1981-1982 pickups. The two locaticns appareantly are: (1) a side
location sither sutboard or inboard of the frame (and inboard of the
rocker pazel), asd (2) a rear loeation similar to certain curreat model
light erucks. y

The study used data comprising 1973-1976 current-model M light trucks
which were insured by MIC (Motors Iasurance Corporatiom), a subsidiary
of GM. Data om "current-model™ light trucks are collscted only during
the sctusl model year. These sccident cases routinely have been for-

wardsd from MIC to SROL, since 1968, for computer processing and study.

Ths -n'.:hn-ulnl.nn involved three steps:

{1) & gross overview of frequencies comparing “left side"* i{moacts,
"right side" impacts, and Tear impacts;

{2) a more detailed view which alsc looked at vehicle damage sevarity;
and,

{3) & comprehensive case-by-case panel review.

Mote that steps (1) snd (2) only used computer searches, vhile step (3)
involved a panel of engiceers vho wars required to review, case-by-case,
all svailable information (which imcluded slides as wall as several
forma) on the cases of interest. Tha third step becams nacessary when
we raalized that the study required finer tuning than that afforded by
routine computer ssarch mathods.

The actual results are &s followa:

Step (1) resulted in the following table which shows the relative
frequencies of pickups versus suburbacs and blazars by type of impact:

Fickups Suburbans and Blagers
Right Impact 110 Fi
Left Impact 102 11 (114257
Rear Impact a8 — ¥
240 18

swhere "left side” ispacts, "right side” {mpacts snd rear impacis Lo
been defined so as to include only thosa types of impacts whic)

concalvably resulet in & fusl tack lesk in the tank locatiso o
(see appendixz),
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The above table shows that plckups represent, by far, the major portioco
af light ttucks invelwved in these accidasats.

Scep (2), which used damage severity data in the form of “maximm inches
of crush”, led to Figure I, which is shown oo the attached page.
From Figure 1 two points are cbheervad:

e While the figure showa there to be more higher severity lspacts
on the left side than on the right side (and vice-versa for lower
severlty impacts), these differences are not significant.

# Side impacts are more prevalent than rear Ispacts at each of cthe
severicy lavel groups;

At this point we should realize that the variable plotted inm Figure I,
"mayximm inches of crush™, wvhile a fair measura of overall damage severity,
is not a good measure of fuel tank leak/damage potential because it

cannot focus well enough oo the specific aress of dasage in which wve are
interasted. Step (3), then, attespted to estimate the fuel tank leak/dazage
potential for plckups by using & case=by-case snalysis technique. This
yialded the following Tvesults:

# The field representative sample of casas yielded 28 rear ispacts
and 212 side impacts;
# & of 2B, or 14X, of the rear impacts wers judged to have had
~ high fuel tank leakage pocential for rear located tanks)
# Approximacely 40 of 212, or 19I; of the side impacts wvers judged
to have had high fusl tank lsakage potential for outhoard
side=locaced tanks. Moving these side tanks inboard might
elizinate most of these potential leakers;
e Approxizately 20 of 217 side impact cases were found with the
filler neck cap missing at the time the insurance adjuster took
photographs of tha case wvehicles.

In suzmary, Step (1) supports the cbservations made from Figure I.

In comclusion, while the data appsar to favor a rear-located tank, it

should be considersd that a side-located tack, protected from tha prop
shafr, and positisped inboard of the frams, with sore room for lateral
motion [versus baisg caught, during a collisiom, betwvesn the frame and
the striking object , as assumed in Stap (3)] might become as effective

as a Tear-located l:uk.. HM
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Figure 2, below, illustrates the areas of damage included in the study.
Kotice that portions of the sildes were selectad to include only areas
shoviog 'rulnl].‘t'h.uitr to fuel tank damage.

Figure 2 p—— oy

Areas used in
defining “"lefc";
"right", and "rear” hits.
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