LS-35

A

5

US. Department 400 Seventh St,, S.W

| o f Transportation Washington, D,C 20590
Federal Highway
Administration February 16, 1995

Refer to: HNG-14

Ray C. Minor, P.E.
Manager of Engineering
Hapco Division

P.0. Box 547

Abingdon, Virginia 24210

Dear Mr. Minor:

Your September 15, 1994, letter to Mr. Nicholas Artimovich transmitted test
reports by the Texas Transportation Institute, dated May 1994, and video
documentation of full-scale crash testing conducted to assess the breakaway
performance of your company®s aluminum extrusion breakaway bases supporting
Hapco aluminum poles. This material had been sent for our information.
By a January 12 telephone call to Mr. Artimovich you requested Federal Highway
Administration (FHWA) acceptance of the bases covered in these reports.
Requirements for breakaway supports are found in,the AASHTO Standard
Specifications for Structural Supports for H]ghuaz Signs. Luminajres and
Traffic S"analp These specifications have been adopted by"the FHWA. The
testing was done in conformance with the guidelines "in the National
Cooperative Highway Research Program Report Number 350 Recommended Procedures
for the Safetv Performance Evaluation of Hiahwav Features.

The breakaway bases are similar to the pendulum tested four-bolt base that we
indicated acceptable in our letter to you dated April 26, 1993. The present
submission is for acceptance of a four-bolt base and a three-bolt base., The
bases consist of an external sleeve welded on the end of a light pole. Three
or four pairs of ribs with flanged ends are welded to the sleeves. They mate
to u-shaped yokes that are secured by the foundation anchor bolts. The yokes
and ribs are held together by u-shaped caps that fit over the flanges on the
ends of the ribs and the legs of the yokes. These caps are held in place by
two screws in each, some of which break under impact to allow the portion of
the base welded to the pole to separate from the anchoring yokes. In
addition, friction-reducing tape is used on the "caps"™ to enhance breakaway
performance and a 457-mm long sleeve centered at bumper height is inserted in
the pole to minimize energy loss that might occur from collapse of the pole
under a concentrated bumper load. The test installations and breakaway base
details are shown in the enclosed drawings.



The test results are summarized here:
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Support Type 73141-005 73141~-005 73140-004 73140-004
Pole Wall Thickness, mm {in} 4,78 (0.188) 4,78 (0,188} 4,78  (0.188) 4,78 (0.183)
Fole Butt Diam. and Base Designation 9" 3-bolt Y base 9" 3-bolt Y base 8" 4-halt X base 8" 4-bolt X base
HAPCO Drawing No. B73825 - B73825 B73486 B73486
Bolt Circle Diameter, mm (in) 381 (15) 381 (15) 279 (11} 279 {11
Test Article Mass, kg (wt, lbs) 168 (37L) 168 (371) 159 (351} 159 {351)
Mounting Height, m (ft) 12,04 (39.3) 12.04 (39.3) 10.36 (34.0) 10.36 (34.0)
Vehicle Mass, kg (weight, lbs) 820 (1808) 820" (1808) 820  (1808) B20 (1808)
Test Spesd, km/h (mph) 34,0 (21.1) 87.6  (60.6) 34,6 (21.4) 98.1  (61.0)
Occup. Imp. Speed m/s (fps) 1.38 (4.52) 1.70  (5.57) 2.16 (6.96) 1.66 (5.44)

76 ~(3.0) 76 (3.0)
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The results of these tests meet the change in velocity and stub height
requirements adopted by AASHTO and the FHWA. Therefore, the tested aluminum
breakaway bases shown on drawings numbered 873825 (3-bolt Y base) and 873486
(4-bolt X base) for 203-mm to 229-mm (B-inch to g-inch) aluminum luminaire
supports with 4.77~mm wall thickness described above are acceptable for use on
the National Highway System, within the range of conditions tested, if
proposed by a State.

Our acceptance is limited to the breakaway characteristics of the systems and
does not cover their structural features. Presumably, you will supply
potential users with sufficient information on structural design and
installation requirements to ensure.proper performance. We recommend that
installation instructions stress the need for a level base for mounting these
breakaway systems. We anticipate that the States will require certification
from Hapco Division that the hardware furnished has essentially the same
chemistry, mechanical properties, and geometry as those used in the tests, and
that they will meet the FHWA change in velocity requirements.

Because the Hapco breakaway extruded aluminum bases are proprietary, to be
used in Federal-aid highway projects: (a) they must be supplied through
competitive bidding with equally suitable unpatented items; (b) the highway
agency must certify that they are essential forsynchronization with existing
highway facilities or that no equally suitable alternate exists; or (c) they
must be used for research or for a distinctive type of construction on
relatively short sections of road for experimental purposes. Our regulations
concerning proprietary products are contained in Title 23, Code of Federal
Regulations, Section 635.411, a copy of which is enclosed.

Sincerely yours,

errf L. Poston, Chief
Federal-Aid and Design Division
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(6) 1°~8NC Golv. Stl. Hex. Nuts
(6) 1° Golv. Stl. Flatwashers

.250° Wall x 18" Long Sleeve
” Centered 18" Above Grade
Ground Lug Opposite Hondhole ¢
L4 / Reinforced Handhole (4 x 6°) First Concretep?
Z~"With Cover And Stainless Steel Fil Line - |
Button Hd. Socket Cop Screws

2nd Concrete
Fill Uine

2 1{5‘

'

E ¥ ’ Note:

Extrusion Base With Bolt Covers And St. Stl.
Button Hd. Socket Cap Screws 6" x 1° x 6" Steel

Identification Plate On Bose Piotes With Nuts Taock Welded

B73141 |

Or Above Handhole [TWARBNE: Do tout el Lighting Pules ishout (veminsires

=l

—Redraug

CALTRANS

F ™ IYPE 304Y ULGHTING POLE
| apcn
o P

CUSTOMER
b 13

B73141

fscae . Joawe 04779793 |
w_p

Figure 1. Luminaire support and mast arm elevation.
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Figure 2. Plan and elevatlon view of break-away base.
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Figure 1. Luminaire supportsand mast arm elevation.
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Figure 2. Plan and elevation view of break-away base.
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Note 1 -

All Portions Of The Bearig Surfoce Must
1.) Weld Spatter Sholf B¢ Removed. flange Lie In The Some Plane Ang Be Perpendicular
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Under=Cut, Or Overlap Are Not Permitted
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