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ABSTRACT

PURPOSES : This study proposes standards for rural access road pavement section and thickness design considering existing access road
construction conditions; the study also proposes a complementary policy that can be used for design convenience.

METHODS : Various literature review and case studies had been performed in terms of rural access road section and thickness design, both
domestically and internationally, and this was followed by domestic rural access road field surveys. KPRP and KENLAYER were used to
analyze the commonalities and predict the remaining life. Data on real cost is used to select an appropriate construction method through
economic analysis.

RESULTS : The economic efficiency of concrete pavement (15 X 15) was the highest in terms of economic efficiency of performance life and
traffic volume. In the case of asphalt pavement, it is considered that the most economical method is to implement micro-surfacing method four
times as a preventive maintenance method (once every 10 years and 4.5 years for asphalt concrete pavement and MS construction method,
respectively). Repairable asphalt pavement is advantageous for areas where heavy vehicles are expected to pass. In the case of other general
areas, it is considered economical to place concrete (15 X 15) pavement. However, as analytical results on its performance life are unavailable, it
is to be considered for study in the future.

CONCLUSIONS : This study proposed interim design guidelines based on various domestic and international design guidelines and case
studies. However, in order to develop the final design criteria applicable to the field, it is necessary to (a) estimate the bearing capacity of the
lower level of the pavement at various sites, (b) estimate the daily traffic volume, (c) implement advanced low-cost pavement technologies, and

(d) propose maintenance standards and techniques for long-term performance.
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Table 1. Rural Access Road Application Criteria by
Width

Total width 6m (Road width 5m)

Main agricultural Heavy-Truck (More than 6 ton),

machinery Combine(Large)
Village ramp, Rural road(Pavement)
(B=more than 4.0m)
Application Connected to passage culvert
Criteria (more than 4.5X4.5, 4.0X4.0)

The place where the bus and ready
mixed concrete is expected to be
posted or expected

Asphalt concrete 35cm, Cement concrete 40cm

Total width 4m (Road width 4m)

Main agricultural Tractor(30ps grade), Tiller

machinery
Village ramp, Rural road(Pavement)
Application (B=more than 4.0m)
criteria

Connected to passage culvert
(below 3.5X%3.5)

Asphalt concrete 35cm, Cement concrete 40cm

Total width 3.5m (Road width 3m)

Main agricultural Light-truck, Tiller
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small road(B=below 4.0m)
Application Connected to passage culvert
criteria (below 3.5%3.5)
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Table 2. Rural Access Road Status 5 Years

Number Total |Number Rural
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(1) 2) (km) (3)
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Table 5. KPRP(Korea Pavement Research Program) Analysis Result

Asphalt(Grade 1)

Design standard and performance
Section Crack rate(%) Rut depth (cm) IRl (m/km)
standard |performance| standard |performance| standard |performance
Pajusi pajueub 30 1.1 3 0.52 5 2.9
Wanjugun samlyeeub 30 29 3 0.73 5 3.1
Jeonjusi deogjingu 30 2.1 3 0.67 5 3
Gimjesi baeggumyeon 30 13 3 1.04 5 3.8
Gunsansi daeyamyeon 30 6.4 3 0.87 5 3.3
Mujugun bunammyeon 30 5.1 3 0.83 5 3.2
Wanjugun gu—imyeon 30 4.4 3 0.8 5 3.2
Mujugun jeogsangmyeon 30 17.7 3 1.13 5 42
Asphalt(Grade 2)
Design standard and performance
Section Crack rate(%) Rut depth (cm) IRI (m/km)
standard |performance| standard |performance| standard |performance
Pajusi pajueub 30 0.7 3 0.15 5 27
Wanjugun samlyeeub 30 3 3 0.28 5 2.9
Jeonjusi deogjingu 30 2.2 3 0.26 5 2.8
Gimjesi baeggumyeon 30 13.7 3 0.4 5 3.6
Gunsansi daeyamyeon 30 6.7 3 0.34 5 3.2
Mujugun bunammyeon 30 5.4 3 0.32 5 3.1
Wanjugun gu—imyeon 30 4.6 3 0.31 5 3
Mujugun jeogsangmyeon 30 18.7 3 0.44 5 4
Concrete (Grade 1)
Design standard and performance
Section Crack rate(%) Rut depth (cm)
standard performance standard performance
Pajusi pajueub 30 0.7 3 0.15
Wanjugun samlyeeub 30 3 3 0.28
Jeonjusi deogjingu 30 2.2 3 0.26
Gimjesi baeggumyeon 30 13.7 3 04
Gunsansi daeyamyeon 30 6.7 3 0.34
Mujugun bunammyeon 30 5.4 3 0.32
Wanjugun gu—imyeon 30 46 3 0.31
Mujugun jeogsangmyeon 30 18.7 3 0.44
H Y HFES ol8ste] AAVES FEEH= ES, A R S MPEY ALE aAER
BEFS A, HET Bt W9 F He rold 2SRk B ANS Sistel AL fme
Yo AMgstl e, ths Table 63 2t T 6T, wi 7REEE 25T, 12al o] 52 45TR
7Hgstltt, webAl 2t A R SASE 20
Table 6. Elastic Factors tisto] HASIo] ol ATEZ FlHo| oW E R} Al
Type E(MPa) 3 AR YHUFES TP T2 TRIYL o]
Surface 2254 gofo] ARSI, OfATES s GG ES of
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Table 7. AASHTO Truck Factors (Yang H.

Huang, 1993)

Rural systems

Collectors
venicle Interstate chgr Minqr Major | Minor | Range
type principal | arterial
Single—unit trucks
2—-axle 0.003-
l—rire 0.003 | 0.003 | 0.003 | 0.017 | 0.003 0.017
2—axle 0.19-
6rire 0.21 0.25 0.28 041 | 0.19 0.41
3axe | ne1 | 0ss | 106 | 126 | 045 | 0%
or more 1.26
Al'singlel 06 | 008 | 008 | 012 | 003 | %03
units 0.12
Tractor semitrailers
4axe | ge | ogp | 062 | 037 | 091 | %37
or less 0.91
b 1.05—
5-axle 1.09 1.25 1.05 1.67 1.1 167
6-axte | 403 | 154 | 104 | 221 | 135 | 04
or more 2.21
Almutiple 464 | 421 | o097 | 152 | 108 | %97
units 1.52
All 0.12-
trucks 0.52 0.38 0.21 0.30 | 012 052
Urban systems
Vehicle Other Other | Minor |Collect
Interstate o : Range
type freeways| principal | arterial | ors
Single—unit trucks
2—-axle 0.006—
Irire 0.002 | 0.015 | 0.002 | 0.006 0.015
2—axle 0.13-
6rire 0.17 0.13 0.24 023 | 0.13 0.24
3axe | oe1 | 074 | 102 | 076 | 072 | 98"
or more 1.02
Alsinglel 05 | 006 | 009 | 004 | 016 | %04
units 0.16
Tractor semitrailers
4adeor g9 | 048 | o071 | 046 | 040 | %30
less 0.98
5-axle® | 1.07 117 097 | 077 | 063 Oﬁ?‘
6-axte | 105 | 119 | 000 | 0ea | - |84
or more 1.19
Almuliolel 305 | 096 | 091 | 067 | 053 | 05
units 1.05
All 0.07-
trucks 0.39 0.23 0.21 0.07 | 024 039
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Table 8. Allowable Traffic Volume of Representative

Pajusi pajueub 87.6 61570
G i—

yegr;gg' Pajusi jolieubr 438 123139
Pajusi jolieub?2 438 123139
Geumcheongu 29718 1815

gasandong

Seoul Seoch

eochogu 2015 26767

seochodong

Section
Annual Annual
Average | average | average
Section daily traffic traffic
traffic | (10years | (20years
ESALs) ESALSs)
Jeonjusi 8 1752 3,504
deogjingu
Gimjesi 36 | 693 | 1387
baeggumyeon
Gunsansi 28 6,990 13,981
daeyamyeon
Mujugun 8 1752 | 3504
Jeon bunammyeont
K -
bu Mujugun 18 | 5282 | 10565
bunammyeon?2
Wanjugun 10 2,628 5,256
samlyeeub
Wanjugun 14 1778 3557
gu-imyeon
_ Mujugun 14 | 1484 | 22969
jeogsangmyeon
' Pajusi pajueub 2 876 1,752
Gyf‘;ggg' Pajusi jolieub 1 438 876
Pajusi jolieub?2 1 438 876
Geumcheongu | o5 | o978 | 59437
gasandong
Seoul Seoch
eochogu 20 2,015 4,030
seochodong
45 BESY M

5
FAER R0 ofABERY 7S S

3 @ AAIEl wE 2T HE T AME 237
Eo} ofAUE F3 Aol tiet o AEAE

ZazEQ 24

=
} _ L Table 10. Initial Design(Plan) Thickness of Concrete
4L A7) $15ke] Table 82 EU|E b Zulyo] 9
A Pavement Slab
oF FELEY ARFLEFS Lhe ARt o
- Traffic Average daily Concrete slab
Table 99} 2t} type heavy traffic volume thickness(cm)
o ) ) L(0) only light traffic volume 12
Table 9. Remaining Life of Test Sections N less than 15 15
Section Average _ Rgmaining L(11-1) 15~ 40 15
annual traffic| life(year) L(ll-2) 40 ~100 15(20)*
Jeonjusi *
deogjingu 175.2 30785 Al 100 ~ 250 20(25)
e B(IV) 250 ~ 1000 25
Gimjesi 693.8 7774
baeggumyeon C 1000 ~ 3000 28
Gunsansi 699 7716 D More than 3000 30
daeyamyeon
Mujugun *( ):Thickness designed with design bending stiffness
bunammyeont 175.2 30785 40kgi/c?® at traffic type I1-2, Il
Jeonbuk -
Mujugun 5282 10211
bunammyeon?2 ' 5.2. 2H 22| =% tHH MAI7|=
Wanjugun - - o -
samlyeeub 262.8 20523 A Y FAER A= 922 RAEE T
—imyeon ’ - - -
2t uko] b Ei Hha AL HA) Qe Sof slt),
Mujugun 1148.4 4697
jeogsangmyeon ' ik BaLE 2 A9, WA A FuEe
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Table 11. Rural Access Road Pavement Section and
Thickness Design Guide (Interim)

Environmental | Width Pavement tvpe Maintenance
factor (m) P method
High traffic Cement concrete
(common 5 slab 20cm
surface) subbase layer 20cm
Chip Seal
Cement concrete .
(slab 15cm, Slurry Seal
Normal traffic subbase layer 15cm) M'-
~ icro
(common | 3~5 Asphalt concrete surlacing
surface) surface 5cm,
base layer 10cm (Surface
subbase layer 20cm treatment)
Low traffic Cold asphait
(low cost 3~4 | HSurface treatment)
surface) Compacted aggregate
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(Life Cycle Cost)olet gtet, AJojs=7]u]8-2 7|44
H|-&(Planning and Design Cost), &AMA|&H]&
(Construction Cost), AldE &% 9 el I Q3
QT2 H|-E-(Operation Maintenance Cost), 18]I A
HERRE o ol Au[AE Aleis 4= & o Al
= iAol Zagt siA H #H7] A w8
o8 o] ek

2 Ao e FAEZ] gt o7 H A
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5.3.2. AIEX} AlZb7tx| 2F

AFEAL] AIZE7EA] (Value of user time)s= 5-3YA]
7} (value of travel time)g}il= sh=d] FARL; A}
TOo2 Qlsto] AH A AA wzoll 1S TS
AlZko] Z7 ] whet 4k E-s 9 o ksl ZofsiA]
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5.3.3. X|- &0l 2Ist AlZH ! HIE HH

Al Aol ofgh A7+ 3 H]-8-(Added Vehicle Time
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Cooperative Highway Research Program)eol|Al+
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