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Abstract

In this study analyzed the ponding changing of plastic deformation section follwed time
development to apply weather, geometry and traffic data in additon to time development to
improve road management service and safety of roads during or after rain. After We selected an
8.3km section of old national highway the Seongnam-Janghowon section and created a
three-demensional surface of terrain through the numerical transformantion of design drawing
data, with reflection the linear data of the same coordinate system in order to describe more
realistic roads, we design additional structures with shading above roads. The altitude and
azimuth of the sun were calculated and set based on the longitude and latitude data of the survey
line for the analysis of the sun rate, and the daylight impact zone was visualized by setting the
shaded time to an interval of 1 hour and the shade rate of the corresponding section. In addition,
the evaporation volume calculated from weather data such as temperature, humidity, radiant
energy, and road temperature analyzes together, it will use the way of a safer and more efficient
road management as grasping the ponding changing more efficent in time development.

Keywords: micro station, road modeling, sunshine duration, vaporation calculation model, water-
resovoir phenomenon
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Analyses on the Impact of Plastic Deformation on Change of the Road Surface Condition
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Table 1. Number of cells by plastic deformation depth

Depth Number Depth Number Depth Number

Omm below 3,308 5-6mm 14,398 11-12mm 585

0-1mm 10,930 6—7mm 16,845 12-13mm 56

1-2mm 11,805 7-8mm 19,048 13-14mm 0

2-3mm 9,692 8-9mm 21,285 14-15mm 0

3-4mm 10,031 9-10mm 15,868 15-16mm 0

4-5mm 11,857 10-11mm 5,093 16—17mm 0

Total 150,801

24" T - g 24HY dlo|HE Table 2014 AXSE I AJHIH 7502 UYiro] £AHE A

Yl S Ao 2 BASHY Figure 63 22 AEE Hol= 2102 Uhehyh

Table 2. Plastic deformation and safety criteria

Range o

— National road Highway Condiiion
1 2mm below 4mm below Very good
2 2mm excess 7mm below 4mm excess 7mm below Great
3 Tmm excess 9mm below Tmm excess 10mm below Usually
4 9mm excess 12mm below 10mm excess 13mm below
5 12mm excess 16mm below 13mm excess 16mm below Bad
6 16mm excess 21mm below 16mm excess 20mm below
7 21mm excess 20mm excess Very bad
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Figure 6. Plastic deformation heat map by rating
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Table 3. Plastic deformation volume by grade of survey area

Grade Plastic deformation Plastic deformation volume Velmie 3by e Water—resegvou el

(cm’/hr) (cm’/hr)

1 2mm below 10000mm® below 110,703 4,290,981

2 2mm excess 7mm below 10000mm® excess 1,510,221 4,180,278
35000mm® below

3 7mm excess 9mm below 35000mm?® excess 1,619,879 2,670,057
45000mm® below

4 9mm excess 12mm below 45000mm® excess 1,046,733 1,050,178
60000mm® below

5 12mm excess 16mm below 60000mm? excess 3,446 3,446
80000mm?> below

6 16mm excess 2lmm below 80000mm? excess 0 0
105000mm?> below

7 21mm excess 105000mm? excess 0 0

Total 4,290,981 4,290,981
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Table 4. The road surface on time flow of general area and shaded area

Section Date Bizpoion Remaining Volume Casntesiion Road surface
loss rainfall volume
Existing 2018031611 0.2432 0.34 10,681 249,433 Wet
section 2018031612 0.5824 0.00 0 0 Dry
Shaded 2018031611 0.2356 0.93 29,049 678,378 Wet
section 2018031612 0.3804 0.54 17,103 399,408 Wet
2018031613 0.3922 0.15 4,789 111,847 Wet
2018031614 0.4048 0.00 0 0 Dry
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