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Short Communication

Assessment of forest road condition after a logging ban in the Kelardasht
forestry plan
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Extended Abstract

Background and Obijectives: Forest roads are critical infrastructure for forest management, conservation,
and access. During periods when forest management activities and timber harvesting are suspended, the
maintenance of existing roads may decline. However, a road's condition is not solely dependent on the
cessation of harvesting; factors such as longitudinal slope, drainage, road geometry, soil properties, rainfall,
road age, initial construction quality, and traffic also contribute to its deterioration. Therefore, this study
aimed to descriptively compare quantitative and qualitative indicators of road condition across two
longitudinal slope classes (>7% and <5%) on a secondary forest road within the Kelardasht Forestry Plan,
located in the Hyrcanian forests. The primary objective was to evaluate the effect of slope magnitude on
the degradation and deterioration of forest road pavement during a logging-ban period.

Materials and Methods: Eight road segments were investigated, each situated between two consecutive
cross culverts. Four segments were in the less than 5% slope class, and four were in the greater than 7%
slope class. Field data collected included the longitudinal slope of each segment and the condition of
culverts, side ditches, road surface, and cut-and-fill slopes. Quantitative variables for each class were
summarized using the arithmetic mean, while categorical variables were reported descriptively.

Results: In segments with a slope greater than 7%, a higher frequency of road surface degradation
indicators, culvert blockage, side ditch malfunction, and cut slope instability was observed. The mean
longitudinal slope was 7.75% in the greater than 7% class and 2% in the less than 5% class. The mean cross
slope was 4.75% and 2.5%, respectively. Signs of erosion were observed below the culvert outlet in all
segments of both classes. Culverts on slopes greater than 7%, along with cut slopes, had a more significant
impact on erosion and side ditch blockage, consequently increasing runoff on the road surface, which led
to the formation of potholes and the loss of surfacing material.

Conclusion: While signs of road degradation were observed in both slope classes, the frequency of certain
degradation indicators was higher in segments with slopes greater than 7%. These results highlight the
necessity of regular monitoring and maintenance of culverts, side ditches, road surfaces, and cut-and-fill
slopes. Adequate and urgent budget allocation for the maintenance and repair of existing roads is essential.
This study's novelty lies in its integrated recording of indicators for road surface, drainage, culverts, and
cut-and-fill slopes across defined longitudinal slope classes. The resulting checklist can serve as a practical
basis for subsequent monitoring and for identifying segments in need of repair and maintenance.
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Figure 1- Location of study area
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Tablel- Quantitative data comparison for embankment and excavation trench in two slope classes

EPISB -5 o pSL alilyy oS srosld LY < s 10> s
Quantitative data of embankment and excavation trench Slope > 7% Slope <5 %
(47,9 aial> gterle o 33.75 13
Natural hill slope(degree)
(4>,9) 5,0 S asil 5 o 45 475
Excavation trench slope(degree)
(F0) sl wily Jsb 228 0.9
Excavation trench length (m)
(42,9) $,SB adily ool 49 375
Embankment trench slope(degree)
() 55,6 asily Jsbo 119 08

Embankment trench length(m)
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Table 2- Quantitative data comparison for embankment and excavation trench in two slope classes

oolo mhw o5 glrosls 1Y < cass T8> e
Quantitative data of surface road Slope > 7% Slope <5 %
(550) 930,19 L2 y2 3.075 2.95
Roadside width (m)
(o) 0,8 Byl ailss o ,e 1.75 1.15
Valley side shoulder width (m)
(o) aials B, il 50 1.3 1.12
Hillside side shoulder width (m)
() o3> Jobo s 7.75 2
Road Longitudinal slope (%)
4.75 2.5

() ool (550 s Lai
Road Latitudinal slope (%)
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Table 3- Quantitative data comparison of surface roadside ditches in two slope classes

‘5)LIS‘55>.‘5»S‘5LB°.>|.> 1Y < cass 10> o
Quantitative data of surface roadside ditches Slope > 7% Slope <5 %
Mean ditch Longitudinal slope (%)
Grosilo) G52 Bos 22.5 41.25
Ditch depth(cm)
Lo gil) YU :
Gt Y o 52 20 4625 68.75
Ditch width at top(cm)
Goile) (b 50 s97 200 825 115

Ditch width at bottom(cm)

70 )‘ )..J [ 6‘)“5 ool lalad e o..\.si}‘sw))..\ >_0.A5 LgLamoL) -¥f Jj"\’
Table 4- Qualitative data studies of road segments with slope <5%

1O g5 oo b Oladad j 00l (wyp (A5 b o0l (1Y cav) ) axkad (1) o) ¥ azdad (1) o) ¥ axdad (1Y o) F axkad
Qualitative data of road segments with slope <5% Plot 1 (Slope 3%b) Plot 2 (Slope 1%) P|0t130/(05)|0pe Plot 4 Slope 3%)

Culvert’s material Concrete Concrete Concrete Concrete
)ﬁf\_:}w) Anog> Curdg Sgdune dous 03l 0l p 0l p
Sediment deposit’s basin condition Half-blocked Full Full Full
7S5 Py dmdy iz = oy S = =
Sediment deposit’s basin material Concrete Stile Concrete Concrete
gl (699,5 Condy Sgdune RYYV S S gdno S
Culvert intake’s condition Blocked Blocked Blocked-broken Broken
92l (Zos5 p) Cunds ez S ez S v S v S
Culvert’s output area Stile Stile Stile Stile
sl (795 ) Sl ailis o9z v v v v

Sign of culvert’s erosion in output area
Sy, SB aiily o g labl alas

X X X v

Instability sign at excavation trench
S B assl s laubU aslas
[£3.5) iy yo sylnbb % % v x
Instability sign at embankment trench
T ,LS 5 Gl e s
IRt )R Sl O o, & % % v x
Sign of bypass
S s JS JsaU JsaU N N
Ditch’s shape U shaped U shaped Trapezoidal Trapezoidal
S5 m SE S SE R
Ditch’s material Soil Soil Soil Soil-rock
Sy, 2585 8 552 o Slas ol cilio b colie colie
Function of ditch in runoff drainage Good Bad Good Good
Sign of erosion in ditch
S slows! b ‘_g)‘.;\f Sgwy alas v v v v
Sing of sediment in ditch
ool o oS0 (565 2l os,F 2l os,F dHa o 2l oo S
Road surface’s Latitudinal pattern Crowned Crowned In slope Crowned
95 0)ly ok sialed 352 % v v v
Roadway’s sign of erosion
95 0)lo 59, E07 ) % v v v
Wheel trace on roadway
9) 0)lgw 59, Allz 0529 v v v v
Sign of hole on roadway
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Table 5- Qualitative data studies of road segments with slope >7%
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Qualitative data of road segments with slope >7% Plot 1 Slope 7%0)

(78 ) ¥ askad (1A ) ¥ askad
Plot 9 (Slope 1%)  Plot 3 (Slope 8%0)

(LY c) ¥ anlad
Plot 4 (Slope 7%)

x| iz =

Culvert’s material Concrete Concrete Concrete Concrete
RS g Apdem Landy R Jeed oAl oAl
Sediment deposit’s basin condition Destroyed Clean Full Full
Sediment deposit’s basin material Concrete Concrete Concrete Concrete
ol (699,5 Cursy Sgdus doud ol Sgdus Sgdus
Culvert intake’s condition Half-blocked Good Blocked Blocked
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