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APPROXIMATE CONVERSIONS TO SI UNITS APPROXIMATE CONVERSIONS FROM 51 UNITS

Symbol When You Know Multiply By To Find Symbol Symbol When You Know Multiply By To Find Symbol

LENGTH LENGTH

in inches 25,4 millimeters mm mm millimelers 0.039 Inches in
h loot 0.305 meters m m meters 3,28 feet h
yd yards 0.914 meters m m metors 1.09 yards yd
ml miles 1.61 kilometers km km kilometers 0.62t miles ml

AREA AREA

in' square Inches 645,2 square millimeters mm' mm' square millimeters 0.0016 squaru inches in'
II' square feet 0,093 square meters m" m" square meters 10.764 square teol It'
yrl' square yards 0836 square melers m" m" square meters 1,195 square yards ac
ac acres 0,405 heclares ha ha hoctares 2.47 acrus ml'
mi' square miles 2.59 square kilometers km' km" square kilometers 0.386 squaru miles

VOLUME VOLUME

ftOl ftuidounces 2957 milliliters ml ml milliliters 0034 ftuidounces " 01

gal gallons 3,785 liters I I hters 0,264 gallons !Jal

It' cubIC feot 0.028 cubic meters m) m) cubic meters 35.71 cubic foet It'
y~ cubic yards 0.765 cubic meters mS m) cubic meters 1,307 cubic yards yd'

NOTE: Volumes greater than 1000 I shall be shown in mS
.

MASS MASS

01 ounces 28,35 grams g g grams 0.035 ouncos 01

Ib pounds 0.454 kilograms kg kg kilograms 2,202 pounds Ib

T shan tons (2000 I!» 0,907 megagrams Mg Mg megagrams 1.103 shan tons (2000 Ib) T

TEMPERATURE (exact) TEMPERATURE (exact)

of Fahrenheit 5(F-32Y9 Celcius °C °C Celcius I,SC + 32 Fahrenhoit of

temperature or (F-32YI.8 temperature temperature temperature

ILLUMINATION ILLUMINATION

fe foot--candles 10,76 lux I Ix lux 0,0929 fool--candles fe

ft foot-Lambons 3,426 candela/m" cd'm" cd'm" candela/m" 02919 foot-Lamborn "
FORCE and PRESSURE or STRESS FORCE and PRESSURE or STRESS

Ibl poundloroo 4,45 newtons N N newtons 0.225 poundforce Ibl

pSI poundforco per 689 kilopascals kPa kPa kilopascals 0,145 poundlorce per pSI

square inch square inch
- -- ---

• SI IS the symbol for the InternallOnal System of Units, Appropriate (Relllsod Augusl 1992)

rounding should be made to comply with Socbon 4 of ASTM E380.





Table of Contents.

1- SCOPE .. 1

2. TEST MATRIX 1

. 3. VEHICLE .. 1

4. SIGN SUPPORT 1

5. TEST RESULTS - TEST 92F038 2

6. CONCLUSION 2

7. REFERENCES 15

iii





list of Figures.

Figure No.

1. Sketch of small sign support

2. Sketch of small sign, splice detail

3. Test photographs during impact, test 92F038

4. Summary of test 92F038

5. Acceleration versus time, X-axis, test 92F038

6. Velocity versus time, X-axis, test 92F038 ..

7. Force versus displacement, X-axis, test 92F038

8. Occupant velocity and relative displacement versus time,
X-axis, test 92F038 .

9. Pretest photographs of test 92F038

10. Additional pretest photographs of test 92F038

11. Post-test photographs of test 92F038 .

12. Additional post-test photographs of test 92F038

List of Tables.

Table No.

3

4

5

6

7

8

9

10

11

12

13

14

1. Test matrix. . . . . . . . . . . . . . . . . . . . . . . . . .. 1

iv





1. SCOPE

This test report contains the results of a crash test performed at the
Federal Outdoor Impact Laboratory (FOIL) in McLean, Virginia. The test was
performed on a small sign support system at 60 mi/h (96 km/h) , test 92F038.
The vehicle used for this test was a 1986 Honda Civic. The purpose of this
test was to evaluate the high-speed safety performance of the sign support
system. The sign support was a triple-post 2.5-lb/ft (3.7-kg/m) u-channel
sign support with an 8-in (203.2-mm) splice-joint. The performance evaluation
was based on the latest requirements for breakaway supports as specified in
Volume 54, Number 3 of the Federal Register dated January 5, 1989. These
criteria specify, in part, that the occupant change in velocity must be
16 ft/s (4.9 m/s) or less, that the significant test article stub height
remaining after impact be no more than 4 in (101.6 mm), and that there can be
no occupant compartment intrusion.

2. TEST MATRIX

The test was performed on a small sign support system. The test speed
was 60 mi/h ~96.6 km/h). The sign was buried in NCHRP Report Number 230, S-l
strong soil(1. A summary of the test conditions is presented in table 1.

Table 1. Test matrix.

Test Test Test Test Test Test Article Impact
Number Date Vehicle Weight Speed Description location

(1 b) (mi/h)

92F038 12-9-92 '86 Honda 1850 60 3 leg steel center
Civic 839 kg 96.6 km/h 2.5 1b/ft

3. VEHICLE

The test vehicle was a 1986 Honda Civic two door hatchback with a manual
transmission. Prior to the test, the vehicles' fluids were drained and its
inertial properties measured. The vehicle was stripped of certain components
which made space for the installation of test equipment. The vehicle was
ballasted with a data acquisitions·system, transducers, a brake system and
weight plates (if necessary) to bring its inertial weight to approximately
1850 lb (839 kg). The actual weight of the test vehicle was 1850 lb (839 kg).
After ballasting, the vehicles' inertial properties were remeasured.

4. SIGH SUPPORT

The sign support system consisted of three 2.5-lb/ft (3.7-kg/m) steel
u-channel posts with a sign blank attached. Each post was constructed from
two pieces of u-channel. One section, the stub, was 3 ft 4 in (1.02 m) in
length and the other section was 13 ft 4 in (4.1 m) long. The two sections
were overlapped 8 in (203.2 mm) and attached with two 3/8-in (9.S-mm) diameter
grade-2 bolts. Between the sections of u-channel were 5/8 in (15.9 mm) long
spacers (washers). The two pieces of u-channel were connected such that the
upper post was behind the stub post. The three two-piece posts were assembled
and attached to a 6-ft by 6-ft 3-in (1.8-m by 1.9-m) aluminum sign blank such
that the panel was 7 ft (2.1 m) above ground. The three legs were installed
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1.7 ft (0.5 m) apart. The whole sign support system was assembled and
inserted 3 ft (0.9 m) in NCHRP $-1 strong soil. The hole around the sign
support was backfilled in 6-in (152.4-mm) lifts and compacted until the final
grade was reached. Figure 1 and figure 2 are drawings of the sign support
system.

5. TEST RESULTS - TEST 92F038

The test vehicle was accelerated to 59.2 milh (86.8 ftls (95.3 km/h))
prior to impacting the sign support. The centerline of the test vehicle was
aligned with the center sign post.

The bumper made contact with all three sign posts and began to collapse.
The center and left post fail 0.004 s after initial contact. The three splice
joints began to fail 0.002 s after the two posts failed. The last post failed
0.008 s into the event. Each of the posts failed at bumper height where
initial contact was made. By 0.014 s all the splices had failed and the
vehicle continued to pass through the sign system vaulting the sign upwards.
The vehicle passed underneath the sign. The vehicle did not make further
contact with the sign. The u-posts began to plow through the strong soil;
however, the resistive force of the soil did not allow the posts to continue
to plow through it. In addition, the speed and energy of the vehicle does not
allow sufficient time for the posts to plow through the strong soil.

Damage to the vehicle consisted of minor damage to the bumper and grill
and one broken head lamp. The center of the vehicle sustained the maximum
crush because it is the softest area on the front end. There was little
damage to the bumper, the recorded crush was inflicted on the header panel
above the bumper. The center of the vehicle sustained a maximum crush of I-in
(25.2 mm). The occupant compartment was intact after the test.

Damage to the sign system consisted of three broken u-channel posts and
six fractured grade-2 bolts. The sign panel and stubs were in usable
condition after the test. No sign components impaled the occupant
compartment.

The occupant impact velocity using the 2-ft (0.6-m) flail space model
outlined in NCHRP Report Number 230, was determined to be 5.0 ftls (1.5 m/s).
The occupant impact velocity was reached 0.497 s into the crash event. The
ridedown acceleration was 0.6 g's. The peak acceleration (300 Hz data) for
the impact event was 26.0 g's (peak force 48.1 kips (214 kN)). Because the
contact between the sign system and the vehicle was less than the time
required for an occupant to travel the 2-ft (0.6-m) flail space, the vehicle
change in velocity is equal to the occupant impact velocity and was calculated
to be 5.0 ftls (1.5 m/s). Photographs during the impact event are presented
in figure 3. A summary of the impact conditions and the test results is
presented in figure 4. Figures 5 through 8 are plots of data collected during
the test. Pre- and post-test photographs of the vehicle and sign support
system are presented in figures 9 through 12. Because the crush was
insignificant, no vehicle crush sketch was included in this report.

6. CONCLUSION

The test results indicate that the small sign support system meets all of
the applicable criteria for the high-speed test in strong soil. There was no
occupant compartment intrusion and the stub remaining after the test was
4.0 in (101.6 mm) which is less than or equal to the 4-in (101.6-mm) limit
specified by the FHWA. The occupant impact velocity was 5.0 ftls (1.5 m/s)
which is less than or equal to the 16-ft/s (4.9-m/s) limit specified by the
FHWA.
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Test number, , . , , , , , , , , , , 92F038 Vehicle analysis: Observed Design/LimIt

Test vehicle , , 1986 Honda Civic

Test article ""."" small sign support

0\

Date , , ,

Vehicle weIght.. , , .... ,." .. ' ..

December 9, 1992

1850 lb (839 kg)

Longitudinal:
Occupant Delta Vat 2 ft 5.0 ft/s
Ridedown Accelerdtlon 0.6 g's

lateral:
Occupant Delta V at 1 ft no contact
Ridedown Acceleration no contact

:516 ft/s
15/20 g's

no spec
no spec

Material"."." ... ",., .. ,., .. ".,., .... 2.5-lb/ft u-channel
.I-Leg, .I-Hit

fmbecinent depth , .. , , , , , . , .. , , , " 3 ft

Panel type " .. ,.",.6 ft by 6 ft 3 in dluminum sheet

He ight .. , . , . , , , , . , ,. 13 f t

Founddt i un 5-1 strung ~oi 1

Peak 50 msec acceleratIon
longi tudinal 2.1 g' ~
latera1 , , . , . , , . NA

Vehicle Dal1ldge (TAD) """" .. """ 12-FC-l
(VOl) " " " " .. " 12FDENI

Vehicle crush , 1 in

Vehicle velocity change 5.0 ft/s

Impact speed ,

Impact 1ocat i on .

86.8 ft/s (9.4 m/s)

Head-on, centerline

Impact angle 0 degrees

Exit angle , 0 degree~

1 in = 25.4 mm 1 ft = 0.305 m 1 1b = 0.454 kg 1 ft/s = 0.305 m/s 1 rni/h = 1.61 km/h

Figure 4. Summary of test 92F038.



Tr=ST NO. CJ 2 f-· nJ 8

10 ,--- ....----

') .-

rJ

(\
Ul

())

') .-
LJ

C
0
.-

.......
+---'

- 1U .-
IU
L
ill
-
ill
U
u

1 L)

«

- 20

- 25

- 30 l I I

n

Acce I or-d I ion vs t I rllP.
-------- --. -------- ._-------

II/VII1~I ' ''''V\. .-- --'-D-.A------A----L-~ ~. f\f\ [\ II'.
p - -v V - ~;r v \." .---

L-.L . _l_ .L_.----L-J__ -.J I I I I I I I I I I L ._ I

rJ n? n 04 D D6 Cl.DS 0.1 D'12 D.14 D.16 n.1fl n:'

T I me (s)

Figure 5. Acceleration versus time. X-axis. test 92F038.



..
~e.,..
~

III
~

III
~
Q1

>

><
"'I><

>,
~....
U
o.-.
Q1
:>

.
Q)
l""I
o
u..
N
0\

Q)
E

I-

r\
(JJ

v

C\J
CD

(Tl

CD
T
C)

I
/

/
\

(

?
)

e

~--_-s::::==========~~-------------J 0 ~
M

o
/I

~

'+-

C!
E

oz

......

8



T [- C' 1- NOI __ cJ . Q2FOJR
Force vs dlsplucement

20 ----- -- .----- - ---------

10

u

- 10

""~- 1fI
.ou
- c
\J co

201fI
QI :::J
U 0
I... £:
01-\D

LL U

- 30 >-

-40

-so

-60
o

1 1bf = 4.45 N

-.I'If v, '\ ~
( f A\/\..rI -\j\ f\A/Jr,-v~f\ '"-'\/~""\:,-v-:.;,.....I\.-....,\-; -

) I I I I I I I I I I L l_n L L_

2 4 6 U '10 '12 14

Displacement Cfl)

1 ft = 0.305 m

Figure 7. Force versus displacement, X-axis, test 92F038.



T[ST NU. 92F038
Occupdrll velocity & dlsp vs t.ime

---- ------- - - --- - ----

--- ---

f-- _. - - -- -- -- _/\...J,-/
~~

_JV"--.~
--

CCUPANT VEL.OCIT
- --- - -.-. -- -

I/~'-~
rJ"""'/./'-

- -- ._----.-

rvvI~ CC:CUPANT DISPLAC MENT /---
//

----- .---- --_. - -----_. ._----- '-- --------- _._-----" --

~
I~ ~
V ~/

~
V·

--------.--------------- ._--

u

7

r\
.J..
'---'

6
0
Ul,-
-u

cZ> c-
-)

(,
Ul
-,,J
.....

4LJ

:",
+--'
,-......
U0 0

3-
<II
>
+--'
C
to 20-
J
U
U
0

1

o
n

1 ft = 0.305 m

0.2 0.4

Time (s)

0.0 0.8

Figure 8. Occupant velocity and relative displacement versus time, X-axis, test 92F038.



+.l
VI
QJ

+.l

~
o
VI

J::
0­
n:I
~

~
o

+..I
o

J::
0-

+..I
VI
QJ

+..I
QJ
~

Q..



12

OJ
M
o
LL.
N
C'\

+oJ
III
Q)

+oJ

~

o
III
.c
0.
tU
S­
C'l
o

+oJ
o
.c
0.

+oJ
III
Q)

+oJ
Q)
s­
o.
.--
tU
l:
o.....

+oJ.....
"'C
"'C
~

o-
Q)
S­
::::1
C'l

LL.



13

co
M
o
LL.
N
0\

+..l
III
QJ

+..l

I+­
o
III
..c
~

"'~
C1
o

+..l
o

..c
~

+..l
III
QJ

+..l
I

+..l
III
o

Q.

..........



14

co
M
o
l.L.
N
0'1

+oJ
V)

QJ
+oJ

'+­
o

N......
QJ
~
:::s
O'l

l.L.



7. REFERENCES

(1) J arv i sO. Mi chi e, RecommeruJed Procedures for the Safety
Perjonnance Evaluation of Highway Appunenances, National
Cooperative Highway Research Program Report Number 230, March
1981.

15




