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A Study on Sub-base Composition Effect of Forest Road Using
Geosynthetics for Passage of Large Logging Trucks
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Abstract: This study was carried out to provide surface bearing capacity reinforcement of forest road by sub-base
facilities based on a soft ground use of geosynthetics to prevent the damage of the road surface passing heavy logging
trucks and to pass smoothly heavy truck against growing timber harvesting. The analysis of the road surface bearing
capacity as progressing time and the increase of the number of passage of heavy logging trucks were conducted
experimental section of forest road on the soft ground in the Forest Technology and Management Research Center.
As a result, it was found that the road surface bearing capacity were stabilized at CBR of 15% or more, the effect
of reinforcement by type of geosynthetics showed no significant difference after the lapse of about 1 year. After
reaching the passage of 300 times for the heavy logging trucks on the sub-base construction section, the settlements
was stabilized below the allowable standard of 50 mm, road surface bearing capacity also improved to more than
CBR 20% and there was no significant difference in the thickness of the sub-base. However, in the section where
the sub-base is not constructed, it is found that the lack of surface bearing capacity with the settlements more than
the allowable standard is not possible to pass the heavy logging trucks. Therefore, in order to reinforce the road
surface bearing capacity of the soft ground for the passage of the heavy logging trucks, it is necessary to construct
a sub-base of at least 0.2 m when using geosynthetics.
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Figure 1. Sectional view by treatment of
sub-base and surface layer.
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Figure 2. Test construction process.

Table 1. Type of geosynthetics applied to test construction.

. Cost . . Tensile strength Tensile elongation Quality of the

Type of geosynthetics (won/1") Specification (TM) %) material
Geogrid 4T 2,750 4T 4 MDY : 12 polyester (PE)+
Geogrid 10T 4,400 10T 10 CD” : 14 polyvinyl resin
Non-woven fabric type .
geotextiles 200 770 200g/m 1.0

- 50 or more polyester (PE)
Non-woven fabric type 2,970 1,000/ 9.0

geotextiles 1000

"MD : Machine Direction, ? CD : Cross Direction

Table 2. Total weight and volume of a transport by heavy logging trucks.

. . Truck weight Wood weight Total weight Volume of a transport
Classification ;
(®) ® ® (m)”
Heavy logging trucks 15.0 25.6 40.6 28.4

Y Mean value (0.9¢/m’) application of softwood (0.8t/m’) and hardwood (1.0t/m’) (Korea Forestry Promotion Institute. 2017)
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Table 3. Change of surface bearing capacity by lapse of time (Unit : CBR, %)
Sub-base T=0.3m Sub-base T=0.2m Non sub-base
Type of
geosynthetics After After After
construction A year later construction A year later construction A year later
Geogrid 4T 14.9 27.5 19.0 35.1 7.6 12.5
Geogrid 10T 10.3 143 15.7 30.9 6.6 9.3
Non-woven fabric type 18.7 34.7 103 159 6.9 10.6
geotextiles 200
Non-woven fabric type
geotextiles 1000 11.7 35.7 10.9 214 3.7 8.4
Avg. by type of
sub-base depth 13.9 28.0 14.0 25.8 6.2 10.2
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Type of sub-base depth

Non sub-base

Figure 4. Surface bearing capacity by type of sub-base depth
after passage of large logging trucks. Same letter are
significantly different by Duncan’s multiple range test (P<0.05).
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Figure 5. Surface bearing capacity by type of geosynthetics
after passage of large logging trucks. Same letter are
significantly different by Duncan’s multiple range test (P<0.05).

A 2% fgashs AFS UERAANE CBR 15% o4
oz iy FALEAFY S A7t SRS
et > Sis ﬁ?‘%ﬂiﬂri Visser et al (2017)01]

Y X EHAEY 100004 FA 17.0 mm, A=
4ATolA Zdf| 30.0 mm= Ht 24.1 mme] F3}7} WAYst
Fom, LHE 02 m XA F7He] A Aeagl=
4T°ﬂ*1 #4 9 mm, FHEY 2|2 iE}‘” 20097141 =]
) 38 mmz H 24.1 mme] A3} PyE Ao
ehaoh wwb AT A9 A2 54 SR BAL
% A 2523 eojole] LEAFoR QI3 Eojo] F
o] 92} ojgto] olstel Fg) 38 mmolvjel Aert
AL o U B3o) w2 AAFF el AFleko 2 wthy]
, E3E 3008714 e A2l 8 HeEt
50 mm(USFS, 1996) o|yje] 53t =& YetLt st
A wihe 2ASA 4 7] Aol A5}
Z7hgol wheh A& Koz Holgo] Frte) 23S 75
SloflA =RAA Y AT A ERds SRER 74
Zy 2] QEAERY 100004 FH A 112.0 mm, A1
Z 10ToA] FHoff 181.5 mm= 3]-87]<% 50 mmH T} &
b 150.8 mme| FJslgFo] WAste] o o tfE S

_Eru

A107H A3E (2018)

Sub-base T=0.3m Sub-base T=0.2m

HE e

Non sub-base

-50

-100

-150

ogrid4T = grid10T =tex200 =tex1000

-200

Figure 6. Settlements by type of sub-base depth and
geosynthetics after passage of large logging trucks.
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