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BACKGROUND

The Rocky Mountain Research Station and the
Willamette National Forest performed a study to
investigate the sediment production of several
aggregates. Nine basalts, three quartzites, two welded
tuffs, two alluvial, and one each of glacial outwash and
limestone were tested. Each aggregate was used
widely, had a maximum size of 25 mm, and was dense
graded. Of the aggregates studied, 11 were good and 7
were of marginal (but still useable) quality, as originally
identified by the design engineers.

Test

Investigators ran a wide range of performance tests on
all aggregates. Based on these tests results and test
simplicity, the sand equivalent test was chosen as the
single indicator of perceived aggregate quality.

Each aggregate received an initial simulated rainstorm,
heavy truck traffic from a logging truck simulator, and a
final simulated rainstorm with an intensity of 50
millimeters per hour and a duration of 30 minutes. By
adding flow during the post-traffic storm, the impact of a
longer cross-drain spacing was simulated. All work was
done on a 6 percent road grade.

Results

The sediment production from the most erodible
aggregate was 100 times that of the least erodible; a
large range that should be considered when choosing
aggregate surfacing material. Sediment production
differences between the good and marginal aggregates
became less apparent as either the distance between
cross drains or the degree of rutting increased,
suggesting the importance of timely maintenance to
minimize deep rutting and establishment of the surface
cross slope prior to heavy rainfall periods.

The best predictor of sediment production from each of
the three road sections was the fraction passing the 0.6-
mm sieve. Infiltration was controlled by the size of the
pore space between the larger aggregates. Increasing
fines filled the pore space and reduced infiltration,
resulting in increased runoff. This greater runoff led to
transport of the finer sizes and the observed higher
sediment production.

These results suggest that to minimize sediment
production one should minimize the fraction that is
smaller than 0.6 mm. However, without sufficient fine
material to hold the larger sizes in place, a loss of
vehicle traction occurs. This tradeoff between sediment
production and fines needed for aggregate stability is an
ongoing topic of study.

The complete study was presented at the 2003 Low-
Volume Roads Conference and is available on the web
at http://forest.moscowfsl.wsu.edu/cgi-bin/engr/library/
searchpub.pl?pub=2003c.

For additional information, contact: Transportation Management

Program Leader, San Dimas Technology & Development Center,

444 East Bonita Avenue, San Dimas, CA 91773-3198; Phone 909-599-1267: TDD: 909-599-2357; FAX: (909)592-2309
LotusNotes: MailroomWOSDTDC@FSNOTES - Intranet(web site):http://fsweb.sdtdc.wo.fs.fed.us * Internet e-mail:mailroom_wo_sdtdc@fs.fed.us



Approximate Metric to English
System Conversion Factors

To
Change
millimeters inches

Approximate English to Metric
System Conversion Factors

To Multiply
Change by
inches millimeters 25.4

Multiply
by
0.03937

Information contained in this document has been developed for the guidance of employees of
the Forest Service, United States Department of Agriculture (USDA), its contractors, and
cooperating Federal and State agencies. The USDA Forest Service assumes no responsibility
for the interpretation or use of this information by other than its own employees. The use of
trade, firm, or corporation names is for the information and convenience of the reader. Such
use does not constitute and official evalution, conclusion, recommendation, endorsement, or
approval of any product or service to the exclusion of others that may be suitable.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and
activities on the basis of race, color, national origin, sex, religion, age, disability, political beliefs,
sexual orientation, or marital or family status. (Not all prohibited bases apply to all programs.)
Persons with disabilities who require alternative means for communication of program information
(Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600
(voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W,
Whitten Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410 or call
(202) 720-5964 (voice and TDD). USDA is an equal opportunity provider and employer.



