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Background and Objectives: The climatic conditions of the Hyrcanian
forests and the lack of attention to the necessary budgets due to the
suspension of forest practices have caused the protection and maintenance
of forest roads to cease, and as a result, we have witnessed the deterioration
pavement and infrastructure of forest roads especially in steep terrain. In
this situation, the dense surface of the forest roads during heavy rains
causes runoff and the loose fine-grained materials, which leads to the
formation of sediment.

Materials and Methods: In this study, the effects of three treatments
including culvert types, installation intervals and rainfall intensities were
analyzed on the amount of road materials loss and cost of treatments in the
steep parts (6-9%) of forest roads. Open culverts, including “grooved and
ridged culverts” and “rubber culverts”, with three replications up to the
depth of road bed and at an angle of 40 degrees to the road axis and at
distance intervals of 30 and 60 meters from the top of the dome arches
(where the runoff originates), were installed on part of Dr. Bahramnia's
forest plan road network. For comparison purposes, 60-meter sections of
the road without culvert installation were studied as control treatments.
The amount of sediment yield after 3 natural precipitation events (27, 33
and 70 mm) was measured in the sampling traps. Then the amount of
material wastage was calculated.

Results: The results showed that various types of open culverts, installation
distance and interaction between effects (i.e., culvert types x installation
intervals) had no significant effect on the amount of soil loss and on
surface materials of forest roads. The highest amount of material loss was
related to the control treatment and the third rain event. Increase interval
distances was not significant on the amount of material wastage, but in
general, the amount of material wastage increased slightly with increasing
the installation distances. The average material loss was 183.5 and 184.9
gr/m? for the furrow and ridge treatments and 171.8 and 188.3 gr/m? for the
rubber treatments, respectively, at the intervals of 30 and 60 meters. The
evaluation of the treatment costs showed that the “groove and stack”
treatment was more economical than that of the “rubber” treatment.

Conclusion: Considering the similar performance of the two open culverts
and their costs, it is suggested to use “groove and stack™ culverts on
segments of 6-9% across the entire studied road network. In addition,
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diverting overland flow away from the road structure is recommended at
distances of 30 and 60 meters to prevent washing and channeling the road
surface. Therefore, by increasing the installation intervals, a potential
change in runoff and sediment behavior can be fully achieved.
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types of open culverts on the amount of sediment and soil loss of forest road surface
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Figure 1. Geographic location of the study area.
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embankment and (C) sampling trap.
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Table 1. Analysis of variance of the effects of different types of open culverts, installation distance and amount

of rainfall on the amount

of soil loss from the road surface.
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Table 2. Comparison of the loss of forest road surface materials in different rainfall events.

S Ca.‘"_)).\.h wi.v\-\__ﬁ 1
SLLL sl () i alols SITSRTIN S

Lxs bl ol £( 2 50 $) . -
Slore Sl Hg e o2 05 Rainfall event Installation distance (m) open culvert Type

Mean soil loss (g.m?) + Standard deviation

144.67°+28.16 Jsl sl
Event 1
|
137.33"+15.44 g3 3 30
Event 2
231.33%24.25 e ks,
Event 3 N
164.33°+31.20 dal sl Groove and mound
S Event 1
|
141.67°+18.20 g3 3 60
Event 2
233.33%+49.21 ST
Event 3
161.33"+24.22 Jsl sl s,
Event 1
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146.00+28.19 P23 3l 30
Event 2
240.33%+46.10 e s,
Event 3 N
164.67°+19.52 BEELTS Rubber
Event 1
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Event 2
243.00%+47.20 e s,
Event 3
250.25"+45.85 Jsl sl
Event 1
262.12°+56.98 0% Mess el
Event 2 Control
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Event 3
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Different letters indicate the existence of a significant difference at the 95% probability level
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Table 3. Comparison of the loss of forest road surface materials in different open-top culverts.
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Table 4. Quantity and price of raw materials used in making treatments.
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Table 5. The total cost of installation and implementation of various treatments.
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