December 18, 2000

Refer to: HSA-1/B79

Gary L. Hoffman, P.E.

Chief Engineer for Highway Administration
Pennsylvania Department of Transportation
P.O. Box 2951

Harrisburg, PA 17105-2951

Dear Mr. Hoffman:

In your November 27 letter, you requested the Federal Highway Administration’s (FHWA)
acceptance of the Pennsylvania Department of Transportation’s (PennDOT’ s) modified F-Shape
temporary concrete barrier as a National Cooperative Highway Research Program (NCHRP) Report
350 longitudina barrier a test level 3 (TL-3). To support this request, you included copies of a Texas
Trangportation Ingtitute (TTI) test report dated November 2000, entitled “ NCHRP Report 350 Test
3-11 on the PennDOT Portable Concrete Barrier” and videotapes of the test that was conducted.

The tested PennDOT temporary barrier is an 860-mm high modified F-shape portable barrier in
segment lengths of 3.6 m. The use of a 127-mm verticd reved in lieu of the sandard 76-mm dimension
increases the total barrier height to the 860 mm noted above and rai ses the dope break-point to 300
mm, just dightly lower than the 330-mm height in a New Jersey shape barrier. The base width is 610
mm and the barrier tapers to a 230-mm top width. Reinforcing consists of three longitudina number 13
bars with five number 13 stirrups at each end on 50-mm centers. The connection between segmentsis
a300-mm long x 690-mm high x 13 mm thick sted plate that fitsloosdly into a vertica dot formed into
the end of each segment. The segments are tightly butted together during inddlation. Thefirst and last
segments in a continuous run of barrier are both anchored with eight number 19 rebars driven into the
pavement, four across each end and two on each side of these segments near the ends. A drawing of
the PennDOT design is shown in Enclosure 1.

The summary results of the pickup truck test you conducted (NCHRP Report 350 test 3-11) are
shown in Enclosure 2. Sixteen barrier ssgments were used in the test for atotd ingtalation length of
58.6 m. Thetest vehicle impacted the barrier at 100 km/h and a an angle of 24.2 degrees. The impact
point was 1.2 m upstream from the connection between segments 7 and 8 or approximately 24.4 m
from the upstream end of the test indtdlation. Both ends of the test ingtdlation were anchored as
described above to limit movement. Under these test and impact conditions, both the dynamic and
permanent deflections of the barrier were reported to be 2555 mm. The pickup truck was contained
and redirected, but the barrier separated at the first joint downstream from the impact point (between



segments 7 and 8). While this separation is not desirable, it is acceptable as long as the impacting
vehicleis contained and redirected upright. However, the barrier deflection observed in the test would
limit the use of this design to Steswhere ardatively large deflection can be accommodated or where
additional measures can be taken to reduce the deflection to within acceptable limits.

Discussons with Mr. Paul Kokos of your staff confirmed that when your design is used as a permanent
barrier, the lower 50 mm of the base will be set into the roadway surface thereby resulting in a barrier
having the standard F-shape profile that can be expected to have little or no deflection under normal
impacts. He aso indicated that barrier ssgments constructed to the tested design will be clearly marked
to differentiate them from your origina design which used a smdler sed plate, contained less
reinforcing, and more importantly, failed to contain the pickup truck when tested to NCHRP Report
350 criteria

Based on the reported test results, we agree that the PennDOT modified portable concrete barrier
meets the evaluation criteriafor an NCHRP Report 350 test level 3 (TL-3) longitudinal barrier. When
ingtdled astested, it may be used on the National Highway System (NHS) as a temporary barrier when
such use is consdered appropriate by a transportation agency, and as a permanent barrier when set
two inches below grade. Because this design is the only accepted temporary concrete barrier that does
not have a tendle connection between segments;, its performance should continue to be monitored to
verify satisfactory field service, particularly when it is used on the outside of curves.

Sincerely yours,

(origind sgned by Rudolph M. Umbs)
for
Frederick G. Wright
Program Manager, Safety
2 Enclosures



e e

S L.

i
SECTION A-& SECTION B-B
SR I BT e

FT " Laea

BARRIER PLAN

BATH DMDE O AR RN AN TYROLL.

LT

s

Figure 1. Details of the PennDOT portable concrete barmer.
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