SAFETY TREATMENT OF ROADSIDE
PARALLEL-DRAINAGE STRUCTURES

SUMMARY REPORT
of
Research Report of Number 280-2F
Research Study Number 2-8-79-280

Cooperative Research Program of the
Texas Transportation Institute
and the
State Department of Highways and Public Transportation
In cooperation with the
U. S. Department of Transportation, Federal Highway Administration

June 1982

TEXAS TRANSPORTATION INSTITUTE
The Texas A&M University System
College Station, Texas



]

. Ross, gch, and Dean Sic

" o
o H
faecr Lo fo

Research was conducted to develop traffic-safe end treat-
ments for parallel-drainage structures that would not appreciably
restrict water flow. Guidelines or warrants for use of the end
treatments were also developed. Parallel-drainage culverts are
used to convey water under driveways, side roads, or median
CTOSSOVErs.

Preliminary designs were first evaluated using a computer
simulation program and a full-scale test program. From these
studies, tentative design parameters were selected, including the
ditch and driveway slopes and the grate spacing.

The end treatment developed in the prelirninary studies was
then subjected to full-scale prototype testing. These tests involved
evaluation of the end treatment on a 8.7 to 1 driveway slope with
o subcompact automaobile. The end treatment was subjected to
tests at 40 mph (64.4 km/h) and 50 mph (80.5 km/h). A benefit/cost
analysis was conducted to determine warrants for the use of the
{rectments.

To dchieve a traffic-safe driveway/culvert design, the follow-
ing conditions should be met:

1. The roadway sidesiope (or ditch slope) should be 6to 1 or
flatter.

2. The driveway slope should be 6 to | or flatter.
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. The transition area between the roadway sideslope and
the driveway slope should be rounded or smoothed as opposed to
an abrupt transition.

4, Salety treatment of the culvert opening should include an
end section cut to match the driveway slope with cross members
(grates) spaced approximately every 2 1t (0.61 m) perpendicular to
the direction of water flow. The cross members should be de-
signed to support a concentrated wheel load of approximately
10,000 1b (44,480 N) applied at midspan.

Guidelines for use of safety treatments were developed
through a benefit/cost analysis. Assumptions made in the analy-
sig were: (1) the roadway side slope was 6 to 1, (2) the roadway



had o 12 ft (3.66 m) shoulder, and (3) thecenterline of the
driveway culvert was 25 it (7.62 m) fror the edge of the
travelwary.

Three driveway/culvert options were evc luated

I. Untreated condition {1-%2 to 1 drivev way slope and no
culvert end treatment).

fl. Driveway slope of 6 to 1 with culvert end out to match
slope with no saiety grates.

III. Same as II but with safety grates ont  culvert

Based on the benefit/cost analysis, guidelines were de-
veloped that identily conditions (traffic voiur e and culvert size)
that warrant safety treatment of parallel dirainage culverts on
rural high-speed highways.
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