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which the probability of injury to the occupants is small, and the other
in which the probability of injury is considerably greater.

With the above in mind, the rails have been classlified as follows:

CLASSIFICATION OF RAILS

I. Rails which prevented the car from leaving the roadway.

A. Rails which deflected the car with small probabllity of
injury to occupantse

(1) With superficial damage to elther the car or

to the rail
tlETllpiI‘B“
"Flex-Beam"

"Glideplate"
"Regiliflex"

"Tyton®

(2) With appreciable damage to the car and more
or less dama%e to the rail

"Duraguard
"Page Traffic Tape", 4 strands

"rathill®

Be Rails which turned the car with considerably greater prob-
ablllity of injury to occupantse.

(1) In which the car stopped against the rail.
"Page Traffic Tape', 2 strands (16' post spacing)

"Page Traffic Tape", 2 strands (10' post spacing)
"Pittsburgh Safety Highway Guard" (12' post spacing)

(2) In which the car stopped astride the rail.
"Pittsburgh Safety Highway Guard" (16' post spacing)
Russell plate and wire rope
Two strands, wire rope, (10' post spacing) with

light ties

(3) In which the car mounted the rail but was not stopped
by the rail. (See later discussion)

"Bente Phillips"”

IT. Raills which did not prevent the car from leaving the roadway.

"Chain Link"

Economy Products, plate rall

"We j-Lock" Plate

Wire Rope, 2 strands (12' 8" post spacing)
Wire Rope, 2 strands (16' post spacing)

The above classlflcation is based, 1n most instances on only one test.
However, the rather close duplication of results where two or more tests
were made on one rall, and the agreement between different tests on simi-
lar types of rail, iIndlicate a considsrable probablility that duplicate tests
on all ralls would give similar results in all instances. It 1is conceded,
however, that 1n some cases the clasgiflication may be incorrect. This is
particularly true of the differentiation between the rails listed in Class

I-A (1) and Class I-A (2).

Both of these groups of Class I-A satisfactorily performed the prl-
mary function of a guard raill in that they prevented the car from leaving










TEST NO., 1

. Description of Rall - The rall used for this test was made up of two
strands of 3/4" wire rope (Missouri Highway Department Specification)e.
The strands of rope were mounted on 6" x 8" pine posts which were set 4
feet in the ground, 16 feet center to center by means of 2-1/2" x 5/16"
Russell Highwey Guard Company spring clips. The rope and spring clip
were fastened to the intermediate posts by a 3/4"™ hook bolt. Each rope
was connected to each end post by means of a 1" eye bolt and three rope
clips and each end post was anchored to a dead man. The distance from

the ground to the lower rope was 11" and the distance between ropes was
Siive

Description of Car - The car used for the test was a Cadillac sedan,
which welghed 5,100 pounds. The speed of the car was 34.2 miles per
hour. This was the first test in which this car was used.

Behavior of Car and Rall - The car struck the rall between posts No.
4 and No. 5, hit post No. 5 hard, breaking 1t off; then, without deflec-
tion, ran over the lower strand of rope, pulled the top strand in two 1in
panel 5-6, and crashed into the end of a secondary rail. This secondary

rall had been erected for the protection of one of the photographers but
was removed before further tests were made.

Damage to Rall - The impact of the car with the rall pulled the top
rope in two, broke off post No. 5 and bent the top hook bolt on post No.b.

Repairs for Rall - In order to have put this ralil back in a service-
able condition, it would have been necessary to splice the top rope and
to replace one post and one hook-bolt.

Damage to Car - It was imposslible to ascertaln the damage to the car

caused by this rall, as most of the damage was caused by the secondary
protection rail.

Erection Notes - The rail was easlly erected and no trouble was
caused by the vertical curve.

General Remarks - The condition of the rope at the point of breaskage
shows that some portlon of the car struck 1t at this point. A number of
the wires were seriously abraded, reducing thelr section but the remain-

der of the wires showed true tenslion fallure, belng well necked at the
point of fallure,

Results - The guard rall, as constructed for this test, did not pre-
vent the car from leaving the roadway.

















































TEST NO. 9

Description of Rall - The rall used in this test was Wej-Lock Plate.
The plate rail, 12" wise x 0.065" thick, was mounted on 6" x 8" pine posts
which were set four feet in the ground, sixteen feet center to center.
The rail was connected to each end post by two 3/4" bolts on which helical
compression springs were mounted and each end post was anchored to a dead
man. The rail was mounted directly on the intermediate posts by means of
two clamp plates. The ends of adjoining panels were interlocked by a
folded connection which was held by the clamp plates. The center of the

plate was set eighteen inches above the ground.

Description of Car - A Cadillac sedan which weighed 5,100 pounds was
used for the teste The speed of the car was 34.6 miles per hour. This
was the first test iIn which this car was used.

Behavior of Car and Rail - The car struck the rail between posts No.4

and No.5. The impact of the car with the rail gsplit post No. 4 and the
car ran into post No. 5, breaking it and shearing the plate in panel 4-5 at
post Noes 9 After thls the car ran over the rail, there being no deflec-

tilon and 1ittle deminution in speed of the car.

Damage to Ralil - The jolnt at post No. 2 was pulled apart and the
plate in panel 4-5 was cleanly sheared in two at post No. 5. Panels 4-5
and 5-6 were badly crumpled and twisted. Post Noe. 4 was split and post

No. 5 was broken off.

Repairs for Rail - In order to have put this rail back in a service-
able condition, i1t would have been necessary to replace two posts and two

rail panels.

Damage to Car - The only damage suffered by the car was a bent bumper

caused by runmning over post No. 5. The photographs show broken glass in
the lower section of the windshield. This was caused by running through a

fence 1n an adjoining field.

Erection Notes - The rall was not adapted to the vertical curve and
the top edge of the plate was gquite loose.

Results = This rail did not prevent the car from leaving the roadway.
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TEST NO. 16

Description of Rail - The rail used for the test was made up of two
strands of 3/4" wire rope (Missouri Highway Department Specification).

Erection detalls were the same as for test No. 1, except that the inter-
mediate post spacing was reduced to 12 feet 8 iInches and the rope spacing

changed to 14" above the ground for the lower strand and 10" between the
strandse.

Description of Car - The car used for the test was a Cadillac coach
which weighed 5,100 pounds. The speed of the car was 32.2 miles per hour.

This car had been used previously for test No.l5 but had suffered no
serlous damage.

Behavior of Car and Rail - The car struck the rail between posts No.b5
and Noe.6, ran over the lower strand of rope and rammed Into post No.6,

knocking 1t loose in the ground. The top strand of rope was broken at the
point of 1mpact, and the car continued on over the rail with no deflection

and very little diminution of speed, finally stopping against a field fence
some 500 feet away.

Damage to Rall - The top strand of wire rope was broken, post No.b
was loosened and knocked over, and the hook bolt at post No. 6 was bente.

Repairs for Rail - In order to have put this rail in a serviceable
condition, 1t would have been necessary to splice the top strand of rope,
to retamp post No.6, and to replace one hook bolt in post No.b.

Damage to Car - The damage to the car was negligible.

Erection Notes - The rall was easlly erected and no trouble was caused
by the vertical curve. For this test the posts were not tamped as solidly
as were the posts in the first eleven tests.

General Remarks - The top rope in this test had also been used 1n
tests No.1l4 and No.1l5. It had been marked by the impact of test No.l4,
but the failure took place at an undamaged point. The top of post No. 6
was sawed off too short by an unskillful workman and as a result, the hook

bolt pulled partly out, but that this had any effect on the test result 1s
problematical.

Resultg - This rail did not prevent the car from leaving the roadway.






















TEST NO. 20

Description of Rall - The rall used for this test was Chain Link. It
is fabricated from No. 6 gauge wire formed into meshes 2.22" square and
the design of the fence 1s such that there are no 1on§itudinal tension
members. The fence was 24" wide and was mounted on 6° x 8" pine posts
which were set four feet in the ground, ten feet center to center. The
fence was placed with its center 18" above the ground and was stapled
directly to the posts. The end posts were anchored to a dead man. The
tension of the rail was such that a normal load of 100 pounds midspan of

the posts caused a deflection of 4" at the top of the rail and 3-1/2" at
the bottom of the rall.

Description of the Car - The car used for the test was a Cadillac
sedan, which welghed 5,100 pounds. The speed of the car was 32.1 miles
per hour. Thils car had been used previously for tests No. 15 and No. 16.

Behavior of Car and Rail - The car struck the rall between posts No.5
and No.6 and ran over the rall, breaking off post No. 6 and knocking post
No.7 loose. Post No.7T was knocked loose by the left front wheel. The car
did not turm until after it had run over the rail when it turned to the
left and ran into the sandplle at the end of the test section.

Damage to Rall - The portion of the fence between posts'No. 5 and
No.7 (20 feet) was stretched to 25 feet. The rail was also torn in two

halfway from the bottom at post No. 6. Post No. 6 was broken off at the
ground and post No. T was loosened.

Repalrs for Rail = In order to have put this rail back 1In a service-
able condition, it would have been necessary to replace 20 feet of the
fence and one post and to retamp one p@ste.

Dﬁmage to Car - The left front fender was bent and the bumper was
bent and broken, having been torn-  loose on the left side.

Erection Notes - The rail was easlly erected and no trouble was caused
by the vertical curve.

General Remarks - Where the impact force is large enough to stretch

the fence materially, as it was 1n this test, the fence does not turn the
care

Results - This rail did not prevent the car from leaving the roadway.













TEST NO. 22

Description of Rail - The rail used in this test was "Pittsburgh
Safety Highway Guard" (Pittsburgh Steel Company). The design of the rail
was similar to the deslign of the rail used for test No. 21, except that
the steel spacer wires were of a harder grade steel. Erection details
were the same as those of test No. 21. The tension of the rall was such

that a/ngnmal load of 100 pounds midspan of the posts caused a deflection
Of 1"1 4‘ o

Description of Car - The car used for the test was a Cadlllac sedan
which welighed 5,100 pounds. The speed of the car was 31l.7 miles per

hour. This car had been used previously for tests No. 15, No. 16 and
No. 20,

Behavior of Car and Rall - The car struck the rall between posts No.4
and No. 5, six feet ahead of post No. 4. The right front wheel immediate-
ly climbed up on the rail and post No. 5 was hit, loosened in the ground
and shoved along on the rail. The front end of the car, with no deflec-
tion, continued on over the rail and as the right rear wheel followed on
over the rail, the car tipped to the left, approximately fifteen degrees
from the vertical. The car was stopped abruptly by the left rear wheel
catching on the rall at post No. 6 and came to rest with the left rear
wheel remaining suspended iIn the air.

Damage to Rall - One spacer wire was broken at the point of impact
and post No. 5 was shoved ahead on the rail, so that six spacer wires were
forced together and broken. Posts No. 4, No. 5 and No. 6 were loosened
and posts No. 5 and No. 6 were both split on one cormmer below the ground.

Repalrs for Rall - In order to have put thils rall back in a service-
able condition, 1t would have been necessary to replace seven spacer wires
and two posts and to retamp one poste.

Damage to Car - The bumper was bent, broken, and torn off on the
left. The right front fender was bent and torn loose from the running
board. Both running boards were bent. The enﬁine pan was torn loose in
the front and the front axle was shoved back 4 on the right.

Erection Notes - The rail was easily erected and no trouble was
caused by the vertical curve.

Results - This rall twisted about its longitudinal axis allowing the
car to climb the rail. The car was not turned and was stopped in such a
short dlstance and so abruptly that there was considerable probability of
injury to occupants. The impact of the car with the rail caused an
appreciable damage to the car but did not seriously damage the rail.
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