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Q=3 Yang, Choong Heon HM3|H - A
IEsEs 9
Z9l4  KimInSu M3 - M2E-A|
ABSTRACT

- 35| gt etm Tyt

Z B3} (E-mail : mriskim@seoul.go.kr)

2A 0
ITSZ2 st} ﬂ!?:!ﬂ—”.ﬁ Al 1I}(E-mail:chyang@kict.re.kr)
ot

PURPOSES : This study aims to establish the priority of introducing anti-icing spray system for regions of the National Highways in South

Korea. Using this study, a logical plan for instituting such an anti-icing spray system can be established for the National Highways.

METHODS : The Analytical Hierarchy Process (AHP) was employed to prioritize the implementation of an anti-icing spray system on

Korean highways. For this purpose, an existing scoring table developed by the Ministry of Land, Infrastructure Transport Affair was slightly

modified in order to reflect recent trends in winter maintenance. A survey was conducted to gather the preferences regarding the developed

hierarchy of road experts and agencies. Finally, the final score was produced by integrating the scoring results with estimated weights for each

evaluation criterion.

RESULTS : In general, Honam and the metropolitan areas have relatively high priority while other areas such as Chungcheong, Young Nam,

and Gang Won appear to be uniform in importance in terms of establishing an anti-icing spray system. This result may indicate that historical
weather data and traffic volumes are significant factors in deciding in winter maintenance polices

CONCLUSIONS : In this study, useful insights are suggested regarding winter maintenance by simultaneously performing rapid snow

removal and proactive treatment. Issues of resource allocation may be potential research items in the field transportation engineering.
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Fig. 1 Conceptual Flow and Operational Example in
arterial between Jeong—An IC and Sejong City
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Table 1. Idaho DOT Winter Maintenance Performance
Measures (Annual Averages)

1992 to 1997 1997 to 2000 Percent
(Without anti—icing)| (With anti-icing) | reduction
Abragye 1,929 cubic yards| 323 cubic yards 83%
quantities
Labor 650 248 62%
hours
Num. of 16.2 2.7 83%
crashes
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Table 2. Cost Savings Resulting from Anti—icing

Agency Cost savings

Sand use has decreased 55 percent. Al
costs considered, winter operations now
cost $2,500 per lane mile versus $5.

Colorado DOT

Saved $12,700 in labor and materials at

Kansas DOT one location in the first eight responses
using an anti—icing strategy.
Reduced costs for snow and ice control
Oregon DOT  |from $96 per lane mile to $24 per lane

mile in freezing rain events,

Save $7,000 in labor and chemicals for

Washington DOT three test locations.

1. Accident claims reduced 8% on snow
days in Kamloops, BC: estimated

ICBC (Insurance savings to ICBC $350,000-$750,000
Corporation of in Kamloops.

British Columbia) |2. Potential annual savings of up to $6

million with reduced windshield

damage.
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Table 3. Survey Format to Gather Basic Information

OO Regional office

Route number, Specific location

Vulnerable roadway section for snow (Yes, No)

Starting point, Ending point

Vertical grade (%)

Expected length

Number of lanes

Preferred type

Number of snowfall days (average 3—year)

The entry into force of a special weather report number

Traffic accident (average 3-year)

Traffic volume (AADT)

Civil complaint (sum of 3—year)

2 e AL
AR SO ATl S A ARl

Table 4. Evaluation Criteria (MLTM, 2015)

Scoring classification

Division

4

3 2 1

Number of snowfall days

over 20 days

19~15 days 14~10 days | Less than 9 days

The entry into force of a special weather report number | over 11 days 10~9 days 8~5 days Less than 4 days
Traffic accident (average 3-year) over 10 cases 9~5 cases 4~3 cases |Less than 2 cases
Traffic volume (AADT) over 20,000 |20,000~10,000| 10,000~5,000 | Less than 5,000
Civil complaint (sum of 3-year) over 4 cases 3 cases 2 cases Less than 1 case
Vertical grade (%) over 6% 65% 5~3% Less than 3%

Vulnerable roadway section for snow (Yes, No)

If considered
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Table 5. Survet Example of “A” Regional Office
Number of The entry into Vertical Vulnerable
) Expected| Number | Preferred force of a Traffic | Traffict | Civil roadway section
Office|Route snowfall h ) .| grade
length |of lanes type special weather|accident| volume |complaint| = for snow
days (%)
report number (Yes, No)
a | 400m | 2 | Shodder o 5 > |21275| 3 5 Yes
(up&down)
o | a0om | 2 |Shoulder| o 5 2 |18844| 2 5 Yes
(up&down)
A Shoulder
c 400m 2 22 5 2 10,136 3 5 Yes
(up&down)
d | aoom | 2 | Shouder o 5 2 | 2683 | 1 5 Yes
(up&down)
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Level Division Weights Consistent index Consistency ratio

Vulnerable property 0.669

1 Weather condition 0.243 0.0035 0.006
Road condition 0.088
Number of snowfall days 0.208
Traffic accident (average 3-year) 0.039

2 Traffic volume (AADT) 0.433 0.051 0.0085
Civil complaint (sum of 3—year) 0.104
Vertical grade (%) 0.004
Vulnerabslre]owa(ij{vevsyNs(;e)ction for 0.208
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Table 7. Final Results

Area Link| Rank [MLTM| Area |Link | Rank [MLTM

Honam | 26 1 1 Metro | 42 | 20 28
Metro 17 2 31 Chung | 32 21 9
Metro 43 3 31 Metro 3 22 28
Metro 6 4 21 |Gangwon| 7 23 9
Metro 6 4 21 Chung | 36 24 9
Honam | 17 6 9 Honam 1 25 1
Honam | 23 7 1 Chung | 38 | 26 21
Youngnam| 20 8 17 Honam | 17 27 17
Honam | 26 9 5 Chung | 38 | 28 25
Honam | 19 | 10 5 Honam 2 29 5
Honam | 21 1 9 Chung | 38 | 30 25

Honam | 15 12 1 Honam | 19 31 9

Honam | 30 | 13 21 Honam | 30 32 17

Honam | 27 | 14 9 Metro 3 33 37

Honam | 2 15 9 Chung | 38 | 34 31

Honam 2 16 17 Honam | 24 35 31

Metro 39 | 17 28 | Honam | 30 | 36 25

Metro 39| 18 31 [Gangwon| 46 37 36

Chung | 32 | 19 5
* Metro = Metropolitan, Chung = Chungcheong Area

Youngnam = Youngnam Area, Honam = Honam Area

Gangwon = Gangwon Area
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