2
CAD
AutoCAD  Softdesk AutoCAD AutoLISP
AutoCAD
Softdesk
1
4
)
2)
3)
4)
31
311 AutoCAD
CAD
Graphical
Information System (GIS)
AutoCAD 3D-Studio
MAX Microstation Bentley  AutoCAD CAD

(Output)
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AutoCAD

2) Script SCr

3) DIESEL (Direct interpretively Evaluated string Expression Language)

AutoLISP
4) Dialog Box AutoLISP ADS
el
5) AutoLISP
AutoCAD
AutoCAD
6) ADS C
AutoLISP ADS
AutoLISP
AutoCAD 2
Visual Basic Application (VBA)
Dialog Box interactive  AutoCAD Dialog
Box AutoLISP Clel
VisualLISP AutoLISP
AutoLISP ar VIx
AutoLISP
(2544) AutoLISP
AutoCAD 2.18 .. 1986
AutoCAD

AutoLISP AutoCAD 31
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31 AutoLISP AutoCAD
Release 7 (2.5) Drawing
Release 8 (2.6) getcorner, getword intget
Release 9 Command  ssget
Release 10 findfile  load getenv, handent
vports
Release 11 entget cvunits  entmake
Release 12 ssget intget alert, getfield
textbox Dialog Box DCL
(Dialog Box Control Language) AutoLISP Dialog Box
Release 13 acad_strlsort, Autoload, Help  Acad_colordlg
Release 14 VisualLISP VisualLISP
Application AutoLISP ( )
Release 2000 VisualLISP AutoCAD
(2544: 4)
AutoLISP AutoCAD
AutoCAD AutoLISP
AutoCAD Release 14 Autodesk
VBA  ObjectARX ( ADS)  Autodesk
AutoLISP AutoLISP
Dialog  Box
DCL VBA AutoLISP
Compile VisualLISP AutoLISP

Application  AutoCAD
AutoLISP !
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312 Softdesk
Softdesk AutoCAD
AutoCAD Release 12 "AdCADD Civil/Survey Release 12 *
AutoCAD Release 14 “Softdesk 8"
Autodesk AutoCAD Softdesk
2 Survey for Land  Civil Design
Softdesk 8
Softdesk 8 Module
8 Module

1) C0GO (Coordinate Geometry)
(Point Database)

Module
Module
2) SURVEY
Survey Command Line, Batch file
(Total
Station)

3) DIM (Digital Terrain  Modeling)
(Triangulated Irregular Networks : TIN)
3 Grid
TIN

4) Advance Design ,

Module



4

5) Design Advance Design

Spiral Advance Design
6) Landscape

1) Earthworks - Module
DTM Module

8) Hydrology

Rational SCS TR-55 Pond Parameter

Softdesk
Module 31
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COGO

SURVEY

Ground

Pointr i
Database
Advance
Design
*
Horizonta

? a Alignment
Ignment 2

Database - Vertical ﬁ
Alignment

Superelevation

t

Road
Cross-section

*

Drawing

Earthwork
Calculated

31 Softdesk



3.2 !
2
1) (Potential Speed) 3
(Potential Speed of PC)
(Potential Speed of Truck)
(Speed Profile)
2) (Sight Distance) 3
(Horizontal Sight Distance)
(Vertical Sight Distance)
(Sight Distance Profile)
32
Alignment Safety
Program
il
v v f T
Potential Speed Potential Speed Horizontal Vertical
of PC of Truck Sight Distance Sight Distance

y

Speed Profile

Sight Distance
Profile

3.2



3.3
331
Ruediger
85 ' V85
1) CRR
V85
CRR V85
2) V85
2
6 %
CRR V85
V85
3.3
I (Horizontal Alignment)
V85
AutoCAD Line  Arc
Draw Softdesk Entity Tangent,
Circular Curve  Spiral Advanced Design Module
Softdesk
(Entities) Define Alignment Align

Softdesk



Potential Speed of PC

Input Data

Calculation Process

Output

3.3

45

Horizontal Alignment AutoCAD & Softdesk

: Softdesk 8
Setting Out Data
- Table 2.4
Regression Models
Separate Alignment SOb
1
CCR
Calculation CCR Value CCR
V85
Calculation V85 CCR
€34 ClaCll, RFC
Safety Criteria
SSP
Speed Profile Caculation
SPP
PC Speed Profile
RFC

Numerrical Data for Safety Evaluation
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I (Setting Out Data)

Define Alignment Softdesk
Description
Point Station Spiral/Curve Data Tangent Data Azimuth Northing Easting
Softdesk (Export) (Text File)
Alignment Commands > Edit... Align
CCR
I (Regression Models)
CCR V85
2 CCR
V85 24
AutoLISP
Psp.lsp (defun)ViS Setting Out Data

[SOD] Curvature Change Rate [CCR] Criteria | and Criteria Il [ClaCIl] Report for
Calculation [RFC] ~ Speed Profile PC [SPP]

1 (Separate Alignment)

Softdesk
Full Spiral Compound Curve CCR
1 Ruediger 34
Setting Out Data [SOD]



2 CCR (Calculation CCR Valug)

1 CCR

2.1 34

Curvature Chang Rate [CCR]

General Definition \,,{/‘,!#3

X_ y=central angle [gon)

/ C A
/" Curved _

—< T}
\‘/

N\ [=deflection angle [gon

4 Sechon/ N\
y \

&/ K
For Example’ (RS = 190119214195 1463700
34 CCR
- Ruediger, Basil,  Theodor (1999: 8.4)
3 V85 (Calculation V8b)
e 2
CCR V85 24
CCR
4 (Safety Evaluation)
V85
3
1) (Curvature Change Rate ; CCR)
2) (Design Consistency)
V85 (Vd)
3) (Speed Consistency)

V85

47

V85
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3.2 Criteria |
and Criteria Il [ClaCll]  Report for Calculation [RFC]
3.2 V85
Ruediger
1 CCR (gonfkm) CCR < 180 180 < CCR < 360 360 < CCR
2. Design Consistency (km/) — v85% vd < 10 10< V85% vd < 20 V85i-vd >20

3. Speed Consistency (kmh) o5 vgs i < 10 10< V85|- V85 il < 20  V5|- V85 # > 20

: Ruediger, Basil, ~ Theodor (1999: 11.3)

5
(Speed Profile Caculation)
V85
Ruediger
2
Speed Profile PC [SPP]
I (PC Speed Profile)
Speed Profile PC [SPP]
U (Numerical Data for Safety Evaluation)
Numerical Data for Safety Evaluation
3

Report for Calculation [RFC]
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33.2
5 mph (8 km/h)
’ 2
35
I (Vertical Alignment)
Softdesk Profile Advanced Design
Module
(Vertical Scale)
Softdesk Define FG
Centerline Profile > Vertical Alignments Softdesk
I (Profile Data)
Define FG Centerline Softdesk

Station Elevation Grade in Grade Out Vertical Curve Information
Low-Height station Elevation Softdesk
Vertical Alignments > Edit...
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(Potential Speed of TR)

T‘l\ll)””x)l”]"l Ifj]li"“”"ll f lLu’J‘Y\’NaG
it Data Vertical Alignment <f? Softdesk 8
R RESE SRR |
. Softdesk 8
Profile Data
mi Design Speed

Approach Speed

w3BNayanMIATY
> LRZANENANTA

Calculation Process Grade and Length of Grade Data

.

fInmAIANUBANIALRLID

EUG
Measuring Length of Equivalent
Uniform Grade
MUWIUNINNUTIVBITOLTINN
— ) STG

Calculation Truck Speed

Output Data Truck Speed Profile

3.5



Profile

2.5 '

Add Trend line
Polynomial

6

Microsoft Excel

3.6

Y = aX6+bX5+cX4t aX3+exX2+ X+

abcdef g

Ix ' Microsoft Excel - Graph
Uy o OTEN . 2 mo AL

A File Edit yjew Insert Format Tools Chart Window Help

Add Tlendline

Type | Options |

Trend/Regression type
A B C D E F G "
-inear
1 SPEED DISTANCE RELATIONS FOR OPERATING TRUCK ON GRADE
2 |Deceleration On Grade 8 % (]
3 Distance Speed Exponemial
4 q 80 100 Based onseries:
5 0995, 79.807 80
6 1989 79.794 60
7 298¢ 79691 2
8 3078 70567 2 - nff* Format Data Series...
4973 79484 Chartlype...
Source Data...
5068 79381 G> 0 2500 3000
6.963 79.278
Clear
7.957 79 175
V< w\ A-3/ A5y D8/D7~AD6/~D5/D4”D3N D2/A-By(A- |
Draw - AutoShapes’ \ vV m o H id -A-— #=M k

joSat] %! <A %  iseMicioaofl Eacel - 111 MjAutaCAD - [Draving]

3.6

NM

km/h.

Prefer:

Polynomial
Period:

Moving average

4 Tk

ol

31

EEl

Cancel

Add Trend line

Polynomial

6
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[ (Approach Speed)

5 ph (8 kmh)

AutoLISP
Pst.lIsp (defun)w Equivalent Uniform Grades
[EUG]  Speed Trucks on Grades [STG]
1
(Grade and Length of Grade Data)
Profile Data
Softdesk
2
(Measuring length of equivalent uniform grade)
Leisch (1977)
I 2
(Lg) PVI 37
[ 4
(Lg) PVI L/4
3.7
1

Equivalent  Uniform
Grades [EUG]



' UPGRADE ;

t/\

oS

Downgrade-

VC = Vertical Curve Length LG = Length of Equivalent Uniform Grade

3.1 Leisch
3 (Calculation Truck Speed)
3.8 +2.00%
+3.00% +3.00%
40 mph 1,700
3,500 C 3l mph
B 40 mph +3.00%

Newton Ralpson Method
Speed Trucks on Grades [STG]

53
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STATIONING ~ DISTANCE ALONG HIGHWAY
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 Leisch (1977: 32-33)
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Newton Ralpson Method

31
Y 0(x) aX +hX +cX +dX +eX +fx +g
fiX) = g(x)-Y = aX6+hX5+ cXd+ dX3+eX2+1X +¢
fe = 6aXh+ BOX4+4cX3+ 3dX2+ 26X+ 3.2
39 tnP = f'M - \//(W(
A= WL ) Axi
<)) Moz ;(.v.) 33
f(x)
o) e — 2 LR N
10 N RN . B
0

39 Newton Ralpson Method



Assume X, , N=0

v

Compute f(xy) , f (xy)

v

Nt =i~ (AT O]

v

Compute f(xy:1)

Get Solution Xy, , f(x)=0

New Ralpson Method

(Speed Profile)

5%
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341

AASHTO Geometric Design Policy (1994)
311

[ (Horizontal Alignment)

AutoCAD Softdesk

Softdesk
Alignment Align Softdesk
331
[ (Data Point On Alignment)
Define  Alignment
Align>Locate Point>Measure Alignment Align
AASHTO 500
10 500
10
[ (Obstruction Line)

Line
Obstruction Layer

o7

Define

Softdesk

50

AutoCAD



Yayaruin
Input Data

UWAFUNNTI
Horizontal Alignment

70 AutoCAD 'ldurisudsznauvesumaldn

M3 MIass malas (1)

Calculation Process

ToyaRNaUULWITY N fuAdereeltsunsy Softdesk
M Align>Locate Point>Measure Alignment
Tngssesvinsrsndngmaniiunuasidunly
NNIATUIMNTELENINAY (2)
Sousunadums | (19388910 Softdesk lawldas Align>
'
Setting Out Data Alingment Commands>Edit... (3)
_—
e 37N AutoCAD lanlayamsisa mwdie
Obelruction Line MI9IMA §31983UU Obstruction Layer (4)
(5) usz (6)
Z -
YUADUATUITE

Find Point On Tangent

3 g L -~
Q‘ﬂuqszu:ua‘n&nu a'\n’lﬂ%la“nﬂuuu“’)lmﬂ'\\,
Find Point wiszuzusaAuNNiia (7)

-
mnqnms:u:uaatﬁum‘naauhqaﬁ'«na‘n
aglutamansaniomaslds andayaunaidu
M4

s
wmag-hmmﬂ a:ﬁwmqmnaaam:u:umn‘iuqﬂusn
A}

\luganasya TC wia TS Point (8) (9)
L

gamaglumalds

Find Point On Curve

WHMAUNAATINNDLTEUZNBIAUAUIN
(ugandage wiszuzuaain (11)

e

FNUFUUUNBIAY

Create Sight Line

mnwmua:qmnaaaum"\etiuumum

- 5 o .
FAUTERINIANINEN (10) (11)

AMLFRLRINDIAUATIVFOLIUUING
nadaNULKIRINAUNINIE 1

lidgatudeiauns | [enneasnseuduiadalundngenss
1Y a o
Not Intersect gouusn uidufiumsanasayluiGen
ANTTNIURIM SUDIAUAANURINOYNS
w30 AugauwLFuNM
darudsfewns | [3Ehwuaszuzangamuszgaasivgeunon
—— widuszozmausafinluuuiny uasez
= « o«
wWisugamszuzussiuiingadaliuss
duiumsdn lUiFen gaunsisiugaunLiu
S e fvugadeundy nyarugalasimsluds
fAuRdaunay LS iy
’ ; aFudulasims uszdifiunsasasey
inverse point A ¢
FTUzUBNAUDNATY

Y

(Hudays Text File umﬁagaqﬂmszu:umtﬁwu

v &
WHALFUNTIILRS SZU:&IBOWQ\"»WI’NT]LWBO?ﬂuu

—

u

n

w

(8}

ON TANGENT ELEMENT

10

ON CURVE ELEMENT

11
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AutoLISP
Hsd.Isp
1 (Obstruction Datahase)
Obstruction Layer
thlsearch AutoLISP Obstruction
Layer Obstruction Layer
File Drawing ssget AutoLISP
entity entity
Obstruction Layer entity enget
AutoLISP
2 (Find Point)

(Check Point From start Point to End Point)

Azimuth
Tangent to

Curve (TC) Tangent to Spiral (TS)

4 (Create Sight Line)

(Sight Line)
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5 (Check Sight Line)

inters ~ AutoLISP (Intersection  Point)

(Sort Data Point From End Point to start Point)

(Horizontal Sight Distance Profile)

2



34.2
AASHTO Geometric Design Policy (1994) ' 2
312
I (Vertical Alignment)
Softdesk
Softdesk Define  FG
Centerline Profile > Vertical Alignments Softdesk
33.2
(Vertical Scale) 11 Profile > Create Profile...
Obstruction Layer
I (Data Point On Vertical Alignment)
Softdesk
Define - Alignment 11
Align > Define from Entities Align
Align>Locate Point>Measure Alignment Align
10
I (Vertical Sight Distance Parameters)

2.3.2
AASHTO  Geometric
Design Policy (1994)
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doyawudn
Input Data

uuqlﬁunqqﬁ.q 37N Softdesk Iﬂ[ﬂﬂ?ﬁ"i\’ Profile > Create
Vertical Alignment Profile ijuu‘:maﬁoiaeﬂs:é’ummgamu
3% (lignuene) (1) 2) (3)
o % PY P % o a e
wisuuwadunefe | (310 Softdesk iisnndasmsiaysiaiing
WuumAEUNITY | [Uuuwsun19fs 3nda9 Align > Define
Change Vertical to from Entities (4
(4) .
joyaRinuuUWAFU | (370 Softdesk lnldfFAlign>Locate
ms Point>Measure Alignment Tapszazvng

s:'n'iﬁaqmzu‘Jumwa:tﬁm'lumsﬁ‘vmm

MIsTETMsURIRAL (5)

~

S

nndwesnlslumsesissey
Vertical Sight Distance Parameters

‘lﬁuﬁn'z'\ug\mmdﬁumem AAUF

& el el d
¥ anﬂqﬁ'\mumwaomumammqﬂ

< 3
DHADKATWITE

Calculation Process

d @ a P o~
nuseany n3a msussnlsaans
(7) (9

Create Sight Line

InmszUzRIAY INToYARAALUUNATUN WIsEBzUDI
- o
Eind Point Wunniina lasuanszozanugstes
AURUIN (8) (7)
° = A
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a o o« d o
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F2893A0
L=
-
aasINeL SMAUNINATIIRDUTTUZUBIAUIAUIN
Check Point Huaandsgn mszozusaiu lasuan
o & v oa
ssuEANUEITeINg Iunuriavassses
VBIUHAN (8) (9)
- ot
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1) 1.07 ( )
) 0.15
3) 1.35
AutoLISP
Vsd.Isp
1 (Obstruction Database)
Obstruction Layer thlsearch,
ssget enget  AutoLISP
34.1
2 (Type of Sight Distance)

(Find Point From start Point)

(Check Point From Start Point to End Point)

5 (Create Sight Line)

(Sight Line)



(Check Sight Line)

inters  AutoLISP 34.1

(Sort Data Point From End Point to start Point)

(Vertical Sight Distance Profile)
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