Q

U.S Department 400 Seventh St., S.w.

of Transportation Washingtan. D.C. 20580
Federal Highway March 30, 2000

Administration

Refer to: HSA-B67

C. Eugene Buth, P.E.

Division Head, Safety and Structural Systems
Texas Transportation Institute

3135 TAMUS

College Station, TX 77843-3135

Dear Mr. Buth:

In your letter dated March 3, 2000, you requested the Federal Highway Administration’s
(FHWA) acceptance of the Georgia Department of Transportation (GADOT) Temporary
Concrete Barrier as a National Cooperative Highway Research Program (NCHRP) Report 350
longitudinal barrier at test level 3 (TI-3). To support this request, you also submitted copies of
your test report dated February 2000, entitled “NCHRP Report 350 Test 3- 11 of Georgia
Temporary Concrete Barriers’ and videotapes of the test that was run.

The Georgia temporary barrier is an 8 10-mm high New Jersey shape portable barrier in segment
lengths of 3.0 m Base width is760-mm and the barrier tapers to a 300-mm top width.
Reinforcing consists primarily of six longitudina number 13 bars with three bars located on
each face of the barrier. Eleven V-shaped number 13 bars (4 at each end on 200-mm centers
and 3 evenly spaced between the ends) are used in each segment. The connection between
segments consists of a 638-mm long, 32-mm diameter A-307 stedl double hex bolt inserted
through 4 loops (2 at each end of each barrier segment) made from number 16 steel bars and
retained with ahex nut at itslower end. A sketch of the tested 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. Eighteen barrier segments were used in the test for atotal installation
length of 55.3 m The impact point was 1.2 m upstream from the connection between segments
7 and 8 or approximately 20 m from the upstream end of the test installation. Under these
impact conditions, the dynamic and permanent deflections of the barrier were reported to be
1930-mm and 1880-m respectively. Assuming that the barrier is not anchored at the ends, a
similar impact nearer to either end would likely result in larger latera deflections. The pickup
truck was contained and redirected and Report 350 evaluation criteria were met. The reported
roll angle was 38 degrees. Although thisisrelatively high, it issimilar to the results seen on
severa portable concrete barrier tests that have been considered acceptable.



One of the bottom loops between segments 6 and 7 failed in the test, dlowing a dight
separation of the barrier. The test video shows that the failure occurred after the truck was
redirected and we concluded that this failure had no appreciable effect on the dynamic barrier
deflection or the subsequent vehicular trajectory. We also noted that some of the bolt heads
nearly pulled through the loops at connections located in the impact area. The GADOT may
wish to consder the use of larger washers in their design to minimize or eiminate this
occurrence.

Based on the reported test results, we agree that the Georgia Temporary Concrete Barrier meets
the evaluation criteriafor an NCHRP Report 350 test level 3 (TL-3) longitudinal barrier. It may
be used on the National Highway System when such use is requested by a transportation

agency. | understand that this barrier is nonproprietary and that any persons interested in
obtaining final drawings and specifications can get them directly from the GADOT by caling
Mr. Paul Liles, State Bridge Engineer, at (404) 656-5280.

Sincerely yours,

Frederick Gx3¥right
Program Manager, Safety

2 Enclosures
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Figure 1. Details of the Georgia Temporary Barrier with pin and loop connection.
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General Information
TestAgency . .........
TestNo. .............
Date ................

Test Article
TS o oy s oz
Name ..o ivn i in.
Installation Length (m) .
Material or Key Element

Soll Type and Condition
Test Vehicle
Type ...
Designation .........
Modal. oo s o s
Mass (kg)
Curb ....... ... ... ..
Test Inertial . ..., ..
PUummy’ o com s v o s
Gross Static ....... ..

Texas Transportation Institute
404821-1 ‘

' 06/22/99

* Portable Concrete Barrier
* Georgla Temporary Concrete Barrier

54.9

3 m long, 810 mm tall segments
Jersey Shaped Concrete Barrier
Concrete Pavement, Dry

Production
2000P
1896 Chevrolet 2500 Pickup Truck

2120
2000

No Dummy
2000

Impact Condltions

Speed (km/n) . ........ .. .. .. 109
Angle(deg) ........... ... .. 56
Exit Conditions N
Speed (km/h) .......... . D2
Angle (deg) ........... B4
Occupant Risk Values
Impact Velocity (m/s)
x-direction .......... - .. B5
y-direction .......... e 5.8
THIV (km/h) ... ... ... ). 30
Ridedown Acceleratlons {g's -
¥-direction .......... e -.9
y-direction .......... e "4
PHD {G'8) o oo 55 s 7% 1.6
o S e 5
Max. 0.050-s Average (g's) .
x-direction .......... +.8
y-direction .......... 11
Z-direction .......... . -0

Test Article Deflections (m)

Dynamic ................. 1.93
Pommanent: .. ..o s s 1.68
Vehicle Damage

Exterior

VBS 20 505 15 line s smee se o 11LFQ5

CoC............... ... T1IFLEK3

& 11LYEW3

Maximum Exterior

Venhicle Crush (mm} ... ... 350
Interior

OCOI ..........0ov0ee LFO111000
Max, Occ. Compart.

Defarmation (mm) ....... 42

Post-Impact Behavlor
(during 1.0 s after impact)

Max. Yaw Angle (deg) ...... 71
Max. Pitch Angle (deg) ... ... 9
Max. Roll Angle (deg) ....... 38

Figure 13. Summary of results for test 404821-1, NCHRF Report 350 test 3-11.




