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Summary

Roadway design in topographical plane map brings many problems in
efficiency and requires much time and labor by hand. In several years, the
active studies of efficent roadway design and driving simulation method using
3-D terrain information are being developed according to increasing

concentration on GSIS(Geo-Spatial Information System).

Through a function known as visualization, a GSIS can be used to produce
images - not just maps, but drawings, animations, and other cartographic
products. These images allow researchers to view their subjects in ways that
literally never have been seen before. The images often are equally helpful in

conveying the technical concepts of GSIS study subjects to non-scientists.

However, GSIS scientists and Civil Engineers’s a big concern is building
much more realistic vitual world in GSIS. The 3-D GSIS( Three-Dimension
Geo—-Spatial Information System )was developed, allowing us to have a spatial
analysis, a relief modeling and a topography simulation. This was difficult to
do with the 2-D GSIS.

In this paper, I have studied the development of the driving system using
Virtual Reality Modelung Language for Virture GSIS, estimation for
simulation design in traveling. Recently, three dimensional computer graphic
programs and Virture reality language have widely used landscape design but
it takes a long time to produce real images. To make virtual reality, I have
investigated and surveyed in the specified area using 1:5,000 digital map. For
the visual simulation, the Digital Elevation Model was built for 1:25,000 and
1:5000 digital maps near study area.



As the result of this study, I can produce promptly and efficiently design
datum of Visual DTM, which is composed of roadway and the natural scene
after design. And using with output data, It will be provided an overview of

Virture GSIS using Virtual Reality Modeling Language.
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Figure.7 Workflow of Roadway design in study area.



0

7A
B

ﬁo

=
EE
o

=
"o

oA =9

E

ol
=

A s

d

obulel Faye] )24l

B
WomK

A

o

r A

al
o AA 8

ﬁo

Ho

=

o

o
Gt
e

Hr

=27 =29

0SS

|

—~
o

ol

Hr

s o},

o
=

A g

(HD

D AHE A & X (m/sec)

v

7FHEE (m/ sec?)

A9 (kg)
D A A}

W

2]

A
G

3 F(Kg)

&

_26_



Figure.8 The forces that act on the car travels on a banked road.
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Table.l Horizontal friction coefficients according to roadway design velocity

HAAS=Kmh) | 120 100 80 70 60 50 |{400] ot

f 0.10 | 0.1 012 | 013 | 014 | 0.15 | 0.16

IH7H S thg Table2$} Zo] A3}

Table.2 Calculation and requirment’s for minimum Horizontal Curves under

roadway design velocity

Z A5 M 8EA (m)
MAH % = (Km/h) OFEH 4 (f) T = A A
120 0.10 709 710
100 0.11 463 460
80 0.12 280 280
70 0.13 203 200
60 0.14 142 140
50 0.15 94 90
40 0.16 57 60
30 0.16 32 30
20 0.16 14 15

Table2 o HAFANRE HA4 AAG0] Fuss H2as
& b gol Qe ol Qe gkol ohIrh wEkd AAAE 4y
S TR 150 RS AR s el whgA st
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Are Farde P wze PR, g w2 AAskE A 44 Ax,
Exel AASE, FAWS, AT 5 AT Table3de] Hlgolste @
Hj & Zofof gt}
Table.3 Superelevation for Horizontal Curves
T = Zltf H 01 (%)
M ot HAY 6
Al A
Jl Ef A A 8
SA XA 6
chu, A el oo ol mop AUk B vk ARSI A%
%7k vl 60km PIREQl gEALAS}e) o) glojA ABFFOR kel RSol
St Qs A9dE ATME Rold ohUd £ gov, AAEEL Fa

gl mE Aol 71 A el k= | tule] Tabled thedt 2
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Table4 Inclination pitch according to design velocity and curve radius
(imax=0.04)

=4ers A = 5= (Km)
R(m) 20 30 40 o0 60 70 80 100 | 120
7,000 NC NC NC NC NC NC NC NC NC
9,000 NC NC NC NC NC NC NC NC NC
3,000 NC NC NC NC NC NC NC NC | 0.021
2,000 NC NC NC NC NC NC NC | 0.023 | 0.030
1,500 NC NC NC NC NC NC | 0.021 | 0.030 | 0.040
1,000 NC NC NC NC NC | 0.024 | 0.031 | 0.043 | 0.056

700 NC NC NC | 0.022 | 0.030 | 0.038 | 0.047 | 0.065 | 0.080
000 NC NC | 0.021 | 0.030 | 0.040 | 0.050 | 0.060 | 0.078

300 NC | 0.022 | 0.034 | 0.046 | 0.058'| 0.070 | 0.079 | 0.080

200 NC | 0.029 | 0.042 | 0.056 | 0.069 | 0.078 | 0.080

150 0.020 | 0.040 | 0.055 | 0.069 | 0.080 | 0.080
100 0.028 | 0.051 | 0.067 | 0.077
70 0.037 | 0.060 | 0.076 | 0.080
o0 0.050 | 0.072 | 00080
30 0.062 | 0.800
20 0.079
15 0.080

) NC : =g+ A&7 H ) A=)
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Table.5 Lane with expansion and design Curve radius

ASAHSE2 oo s
mANER )

g;:;ﬁ T2 T ;it

ERE A £HA] EREIE H AR o c
1500145 250019 0.22~037  [100014F 15000 2H  0.27~0.40 0.25
100014 15001 2H  0.37~056 | 55014 100012 | 0.40~0.72 0.50
70014F 10001 2| 056~0.80 | 40014F 55008t | 0.72~0.99 0.75
500145 70008t | 0.80~1.12 | 30014t 40019 | 0.99~1.33 1.00
25004 30009 | 1.33~1.60 1.25

20014 25012t | 1.60~2.01 150

18014} 20019 | 2,01~2.25 1.75

150/ 4} 18019 | 2.25~2.77 2.00

AASEA met DA AeelAt w29 TR 82 F FATHE T
WFzke) eEu 4ol AFvit 2A @@ mE A HASEES Huss
% e A ZAH9 welA BysA gz FuTHe AFEAE A4
9 WA HET 5 Ak B WE F1 A5 SEAN ApAES dhol
WEEF Fh DAY ARE BARES solo} Tk

wEe Fx-AA F B 74, AAE F9THe 5] Tableb 3
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Figure.11 Digital map of study area.
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AGSES e 7o 3t mR2sAAde] 25 50m el AFA =
S =gstgon =3 A85S FAA L 7|Yste] AWE 78k th Table?
& ATgdA wae] FRAES vebd A9,

Table.7 Alignment Curve set and Horizontal alignment geometry Table for

study area
X Y SMutd o] e
B.P 44552.795 173960.265
I.P
1 44844.4962 174409.4365 600
2 44854.7482 174805.3462 1000
3 44774.3174 175340.8515 800
4 44809.0742 176133.5601 700
5 44534.3102 177091.0721 500
6 44359.140 177343.8455 600
7 44543.0353 178378.1739 600
8 44326.0083 178803.9126 800
9 44014.0073 179943.8287 1000
10 43997.6765 180604.4149 400
EP 43893.314 180815.4149
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Table.8 Data of T.B.M

H 5 F A A 9 A b o
TBM 1 | 366.075 | =285 wefel N7 =sdad

TBM 2 | 288191 | 288 & STA 2+500.0219 2|

TBM 3 | 254536 | 725 S&d LH2-9 0401 2 TBM 5(%24)

ARdE =M s 2 AZZ2 732 InRoads 2 Survey CADE ©| 83}
L2o HJHdy 2@ FaAd, g%, AlA, BAA 55 LElete] AAlE o3
AFA Ao dAZHSZE A4S 60Km/h, 4% 650m, 2171 3.00m, =
 050m= 948 2 A ER 2 oy AAY =29 £ - IJdHE+ Figl2 9
2o 2542 71EY AFS U Aola e T2V F9d THEE
e Aotk

Figure.12 Original surface and Horizontal surface of Study area.
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Figure.14 Original surface rendering of study area.
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Figure.16 Surface rendering of study area after roadway design.
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Figure.17 Surface geometry coordinates in VRMLPAD.
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Figure.18 Rodway driving simulation on 3D GSIS.
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o449 VRMLE F@s7] sl ww 9 2 Aol ool 29 AL
Ageteh. =4, laistel B 2 el 9 RGB 4R(7,)5e Tedt 2o
Fol 7t

L= I, < (1 = foyF fo* (O, + 2(on x attenuation * spot < 11,z (ambient; + diffuse,+ specular;)))

o 7] A:
attenuation;= 1/ max (¢, + cyxd; + c3xd;, 1)
ambient; = 1;,%0 p,* 0,
diffuse;= I;xOp,<(N - L)
specular;= 1x0g,3<(N- ((L+ V)/IL+ V) shininess<128
Tk
= modified vector dot product: if dot product < 0, then 0.0, otherwise, dot product
c1,Cy, Cy = light 1 attenuation
d, = distance from point on geometry to viewer's position, in coordinate
system of current fog node
d; = distance from light to point on geometry, in light’s coordinate system

/= Fog interpolant, see Table 4.8 for calculation

I, = currently bound fog's color

I,w = light 1 color

I, = light 1 intensity

I,, = light i ambientIntensity

L = (Point/SpotLight) normalized vector from point on geometry to light
source 1 position

L = (DirectionalLight) —direction of light source i

N = normalized normal vector at this point on geometry (interpolated from

_46_



vertex normals specified in Normal node or calculated by browser)
O, = Material ambientIntensity
Opyes = diffuse colour, from Material node, Color node, and/or texture node
Okyep = Material emissiveColor
O™ Material specularColor
on; = 1, if light source 1 affects this point on the geometry,

0, if light source i does not affect this geometry (if farther away than
radius for PointLight or  SpotLight, outside of enclosing
Group/Transform for DirectionalLights, or on field is FALSE)

shininess = Material shininess

spotAngle = acos( L - spotDir;)

spotgy = SpotLight i beamWidth

spotoo = SpotLight i cutOffAngle

spot; = spotlight factor, see Table 4.7 for calculation
spotDir; = normalized SpotLight i direction

SUM: sum over all light sources i

V = normalized vector from point on geometry to viewer’s position
ol A RAEE o gl =Wl B scriptis th&d 2ol A4 sATh

DEF light PointLight {
intensity 2
color 1 11
location 4123 2236 -2105
on TRUE
radius 1.416e+004
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Figure.20 Illustrates the Background node backdrop and background textures.

olefo] ~aAHEE WA o ® AFEH skyHAS AT VRMLS YER Aot
DEF sky Transform {
translation 4124 -3614 -2105
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 0.6275 0.6275 0.6667
ambientIntensity 0.6405
specularColor 0.135 0.135 0.135
shininess 0.145
transparency 0
}
texture ImageTexture {
url "e\2002+=%work\/sky.jpg”

——
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Figure.21 Roadway simulation on VR GSIS.
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Figure.22 Reviewing Horizontal Alignment design on Germun Mt.
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Figure.24 Reviewing Horizontal Alignment design on Backagi Mt.
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Figure.26 Backsight View on Station 1+150.
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