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wansaction graphChange 'Add lined1, pointol’
feature User Objects point01 Bentley GC Features Point

CoondinmteSystem = baseCS;

l
feature UserObjectsline0) Bentley GCFeatures Line
(

Dicection = baseCS ZDiection;
Length = point01 2
Sunboim = poimoT;

)
transaction graphChange 'dd pointoz
feature UserObjects pointo2 Bentley GC Festures Point
(

Curve = ineol;
NumberhlongCurve = -lined1.Length;

)
transaction graphChange 'Add line02"
festure UserObjects ine02 Bentley.GCFeatures Line
 endpoine 02,
Sunbeint = poin0l
!
transaction graphChange 'Add circle”
feature UserObjects cicied) Bentley GC Festures Cirle
S
Radius = linecz Lengih;
Support = baseCS XYPlane:
!
wansaction graphChange 'Add point03
feature User Objects point03 Bentley GC Features Peint
Veae = circe0l;
NumbecklongCurve = 4;
i
transaction graphChange dd polLineot”
feature UserObjects polyLine01 Beatley GC Festures PelyLine
Vertices = point03;
)
transaction graphChange dd pointod

feature UserObjects point04 Bentley GC Festures Point
(

vansaction graphChange Add line12, bne13, neld, ne1S, inel,
ne17,ine18,ine1S,ine20, Ine21, ine22,ine23, re2e, ne2s, ine26'

feature UserObjects line12 Bentley GC Features.Uine

EndPeint = pointOA[3IL
Sunfoint = point03RIZE

feature UserObjects line13 Bentley GC Features.Line

Endoint = poin3ISE
Sunbeint = peimO3RI0L

feature UsecObjects line14 Bentley GC Features.Line

Endboint = peims3lo)
Sunboim = peimo4R2I0)

feature UsecObjects line1 s Bentley GC Features Line

EndPoint = poinsi2IL:
Sunboint = poim0A2H0k

feature UserObjects line1 6 Bentley GC Features.Line

EndPoint = poinA3ITL
SunPoimt = poimosl2hok

feature UserObjects line17 Bentley GC Features.Line

EndPoint = poim4DIs):
SunPoint = poimodl2k2l

I
feature UserObjects line1 & Bentley GC Features Line

EndPoint = poimos 2ol
Surbeint = poimOaRI2]

)
featute UsexObjects line19 Bentley GC Features Line
(

EndPoint = pointO43]4L;
Sunboint = poim@aRI2L

)
feature User Objects line20 Bentley GC Features.Line
(

Endpoint = poimOSIRL
Stnbeint = pointO4T

)
festure UserObject line21 Bentley GCFestures.Line
(

Endpoint = poimOADIL
Strtpeim = poimO4RITL

)
feature UsecObjects line22 Bentley GC Festures.Line
(

EndPoint = pointOA[3I3L
SunPoint = poinOARHIE

1
feature serObjects line23 Bentley GC Features.Uine

EndPeint = poimOADIHL
Surnpeint = poin0312)2}

|
feature UserObjects line24 Bentley GC Features Line

EndPoint = poinA[3I3L;
Curve = polyLine0t; Suneint = paimoaizial
Spacing -2 I
) feature UsecObjects line2$ Bentley GC Features.Uine
;
EndPeint = pein0a[3)2);
transaction graphChange Add directiond?” Suboint = point0IRRIE
( )
B 2 FeaturesL.
( (
DiectionPeint = point02; EndPoint = poimOA31L
= pointo; Sudbeint = poim0IZNE

transaction graphChange 'dd lneo3'
(
feature User Objectslined3 Bentley GC Features Line
t

Direction = directiondy;
Length = point03Z;
SaPeint = poin03;

transaction graphChange Add inedd”

festure UserObjects ined4 Bentley GC Features.Line
(

Diection = ditectionol;
Length = poim04Z;
SunPoint = pointo;

)
tansaction graphChange dd pointos’
feature User Objects point0s Bentley.GC Features Point
“eom = fine03, ineo4, ne01l:
Spacing =33
it

transaction graphChange Change baseCS, circlot, diectiond1, line, lined2,

line3, ine4, point02, polyLine0l
! feature User ObjectsbaseCs Bentley.GC.Features.CoordinateSystem
A Visible =false;
anz UserObjectslined) Bent'ey.GC.Features.Line.
! Visible =false;
— Objects point02 Bentley.GC Features Point
; Visible =false;
Ltw: UserObjects.line02 Bentiey. GC Features. Line
Lzmr UserObjects.cirche0] Bentiey.GCFeatures.Circle
L Visible =false;
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{ Visible =false;
Lawe UserObjects.direction01 Bentley.GC Features.Direction
e -t
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! Visible =false;
[ —————
: Visible =false;
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transaction graphChange dd Hines, ined7, linecs, ineos, ine10, line 1"

festure UserObjects ineds Bentley GC Festures.Line
(

Endpoint = poin04[2)o]
SurPeint = point03(1 3}

I
feature UserObjects ined? Bentley.GCFeatures Line

EndPoint = point4[2)2):
Sunbeint = poimo3NIBL

feature UserObjects linedd Bentley GCFestures Line

EndPoint = poin42lio]
Sunboint = poin3NINL

feature User Objects ined? Bentley GCFeatures Line

EndPoint = peintA2)1L:
Sutboint = poimo3NIIL

feature User Objectsline10 Bentley GCFeatures Line

Endroint =oAL
Sttfeint = poimO3[1IZL

)
feature User Objectslinel | Bentley GCFeatures Line

EndPoint = poinARIL
Sonpent = pomeallIzk

)

v ine28, ne29, lne30,kne31, ine32,ine3:
line34, line35, kne36, line37, ine38, ine3s, ned0, ined1, lined2, Kned3, hnedd lineds,
line4s, ned7, kneds, ine49, ineso, ines1*

feature User Objects line27 Bentley GC Features.Uine
EndPoint = peintosials):
SunPoint = paimoIBIE

)

feature UserObjects line28 Bentley GC Features Uine
EndPoint = peinO4iaJel;
Suntboint = poimo3l3N2)

I

feature serObjects ine29 Bentley.GC Features Uine
EndPoint = poinosfalel;
SunPoint = poinOAI AL

|

feature UserObjects line30 Bertley GC Features.Uine

i
EndPoint = poinO4 U7,
Surbeint = poimOAlRAL

)

feature User Objects ine3) Bentley GC Features.ine
EndPeint = pointosolli)izHok
Surbeint = poimoslaNaL

1

feature User Objects line32 Bentley GC Features Line

Endpoint = poinmosiol1 2ok
Sunboint = poimosBIaL

]
feature UserObjects fine33 Bentley GC FeaturesUne

EndPoint = pointOafis):
Sunboint = poimo4BIaL

)
feature UserObjects line34 Bentley GC Features.Uine

EndPoint = pointoaI4]
StrtPoint = poinOBIBE

I
festure UsecObjects line3$ Bentley GC Features.Line

EndPoint AL
Surbeint = peinoAlI2L

I
festure UserObjects ine36 Bentley GC Festures.Uine
(
EndPoint = poimnosielli oL
Statboint imOd[3N2L
1
feature UserObjects ine37 Bentley GCFestures.Uine
¢

EndPoint = poinO4HI3L
P e Y

)
feature Usec Objects ine38 Bentley GC Features.ine
i

EndPoint = pointOSIONT3HOL
Suoint = peimos(aiok

1
feature UserObjects ine3 Bentley GC Featuresine
(

EndPoint = poinOSIONTINOL
Sutboint = poimos(zIOL

1
feature UserObjects fined0 Bentley GC Features.Line

Endreint = peinoSIOINIIAOL
Strbeint = poimoS(2ok

]
feature UserObject fined) Bentley GC Features.Line

EndPeint = pointOAIITL:
SurPoint = pointosDISE

)
feature UserObjects ined2 Bentley GC Features.Line
«

Endpeint = poinO4i4Ja];
SurPoint = pointoAlNS)

I
feature UserObjects lined3 Bentley GC Features.Uine

EndPoint = poimosioll KOk
Stantbeint = pointO4BNSE

I
feature UsexObjects ine44 Bentley GC Features.ine

EndPoint = poiniosIa)
Startpoint = poimOIBN1E

1
feature UsecObjects ine4$ Bentley GCFeatures.ine

EndPoint = poirO4 2]
Suaboint = painto33NE

1
feature User Objects ined$ Bentley GC Festures Line

EndPoint = poiniOSiCNTNINOE
Surbeint = poimoalHIL

feature UserObjects ined7 Bentley GC Festures Line

EndPoint = pointOAHIRL
Subeint = pomOBIIE

]
festure User Objects inedt Bentley GC Features Uine

EndPoint = pointO4i1):
Surboint = peimoaBIIE

]
feature UserObjects ineds Bentley GC Features.Uine
(

EndPeint = pointOaH1L:
Suboint = pointO4BNOL
]
feature Usec Objects line50 Bentley GC Features.Line
(
EndPoint = peintoSiIINE
Suboint = poimOADNOL
]
festure UsecObjects fines1 Bentley GCFeatures.Line
Endpoint = pointodiiot
Sutbont = pointOA3NOL
feature User Objects fines2 Bentley GC Features Uine
EndPeint = pointo o)
Surboint = pain0IBIIL
)
festure UreObjects ines3 Bentley GC Festures.Uine
(

EndPoint = poinosialal,
Suneint = pamoIBIOL
)
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base circle

base point
divide point
a=r/(/ r>+h?
1 HACH DR DAL =3

Vr EEROREESEIET S basecircle - r MHREETND :
Vo HpstkoEES divide point : base circle &5 Lf’:}ﬁ:
h: BEROBEERETS  base point : JEREEMDREA ;

2 HACH DR DALY =9
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Structual analysis
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1BAIC S BEERE. KTHADAILBISNEHE

BBM 1 BT AR

BEDHM : 3W

B4 1

BrER : a=w, I J{

#7 N1a =wcos a (E48)
N1b =wtan a*sina=wsin2a (F4&)

BTTER : a=wrl (r Bf&fFEdH oY) DREE) N2 fo7 SR, ERSAEEICLT,
Rl
BE:W

N\ wlcos’a + sin%a)/cosa

e &OTIHE acosa/w (cos?a - sin%a)

A/ﬂ(:!zjj s wtan a WEFES LUTRADBYDE—AVFDDNHEY)
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B4 2 (BT BEE:
FE:W

K¥EAH:wtana
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R4 2 BRI : @, =W, rl

{w/3)+w} - cosa +w - tana- sina:(w./rl)+(1/3) « (w/rl)
=w - (1/cosa) - (cos’a-sina):w - (1/rl)

BE:W,
{(-sim a)/(cos a-sin a)} +w=1/3 + w+{2sin a/(cos a-sin a)}
w:=-2w/3

EC B4 3 1P T B
Kﬂﬂ% H(w/3 +w)tana
RA:W/3+w,

={-2+3/3)-w}-1/6

BB 1 1LY B HEERICRDSNENEBMIIN L TIFIE LI ERDHD

(/rl) = (w+w/3) « (1/cosa)(os a-sin a)=(1/rl) - {(w/3)+w} * cosa +(w * tanasina)
w: + (W/3) = {cos'a/(cos a-sin'a)} + (w/3)+w: {cos’a(1/cos’a-sin‘a)l +w « {sin‘a(1/cos’a-sin‘a)}

T EEBc O BERDOEEMICBWNIBIGNEDN—EILEDLSICRBICBITEEHMITH LT EREAAE

w.* {1-(cos’a/cos’a-sin’a)} =1/3 + [{1/(cos’a-sin’a)} « (w * cos’a)- {w * (cos’a-sin’a)} +w - sin‘a]

B4 1 1B B I EEHRIC R SNED BN L TIFICEDESITOIWERDS

{w./r 1)+ (173) * (w/r )} + {(w/cosa) + (cos a*-sin a)} = (w/rl) * {(w +w/3) - cosa -(1/2+/ 3+ w-tana - sina)}

wi+w/3 = [cosa-{1/(cos’a - sin'a)} ~cosa-w:] + {(w-cosa-1/3)-cosa{1/(cos’a - sin‘a)} - [cosa {1/(cos’a - sin’a)} +1/2+/ 3+tana *sina - w}
w: = {(cos’a -sin‘a) * (-1/sin‘a)} * {sin"a+ 1/(cos’a -sin‘a)} * 1/6+ (2-3/3) * w
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#0344 6 KT : @ =w 1l

BBA4 6 IS BETH

HE:wW/3

BRHE 4 1P BRI

JEI:WB w, We=w/9 - (cos’a+3sin’a)/(cos’a-sin‘a)+w./3(cos’a +3sin’a)/(cos’a-sin‘a)-w:/3

#3415 prma: @ =w rl
B 4R =w rl

|w.|=w/9 - (cos’a+3sin’a)/sin’a +4w./3
|wi|=w * (cos’a+3sin’a+8sin‘a)/9sin‘a
|w.|=w + (cos’a+11sin‘a)9sin‘a

|w.|=w * (1/9sin’a +10/9)

BB 5 IR BETH:

r\ KA (W/9+wWi/3 +w,)tana
RA:W/+W,/3 +w,
|, |=-w/9 * cos’a/sin?a+y/3 w/6+(3/3-2)w/18

|w,|=3/3w/18+(3sin?a-3)/18sin’a+(3/3-2)w/27
|, |=(15/3+5-9/sin’a )w/54

BB44 7 1P Y A5

BRI BETEEHRITRDEDEDEBIICH L TGFIEZEIITIW,ERDD
(W/9+wi/3+w)cos a-+w/3+witanasina:w /rl+1/3 - w /rl=w(cos’a-sin’a)/cos a:w/rl
W/3+W.=w/9 * cos’a/(cos’a-sin‘a)+w:/3 + cos’a/(cos’a-sin‘a)+wi+ cos’a/(cos‘a-sin‘a)+w /3 « sin‘a/(cos’a-sin‘a)+w.+ sin‘a/(cos’a-sin‘a)

-Wi=w/9 + (cos’a+3sin’a)/sin‘a+w:/3 « (cos’a+3sin’a)/sin‘a-w.* (cos’a+sin’a)/3sin‘a

BB 1 ICBI S DAL BRI TR SHEDEEM N L TIFITRBLSIESWERHD

(W/9+wi/3+ws)cos a-/3/2(w/3+wi)tan a sin a:ws/k1/3 + w/rl=w(cos?a-sin?a)/cos a:w/nl

W/3+ws=w/9 * cos’a/(cos?a-sin’a)+1/3w, cosia/(cos?a-sinza)+w cos?a/(cosa-sin’a)-/3/2 + (w/3+w)sinza/(cos’a-sin?a)
ws (-sin?a)/(cos?a-sin’a) =(cos?a * w/9+cos’a * w./3-cos?a * wi/3+sin’a * wi/3-sin?a » w/3 +¥3/2-wx sin?a +/3/2)/(cos?a+sin’a)

844 1 1B BRI R IS HEN BB LTI R ESIOWERDSZ B4 1 IR BHTERRITRDENELNBBMICH L TOFILEREITIW,ERDS
(2w/9+2w /3+w)cos a+3(w/3+w)tana - sina: w/r l4+2w /3rl=w(cos a-sin a)/cosa: w/rl (Qw/9+2w /3+w)cosa+/ (w/3+w)tana - sina : w/r l+2w /3r l=w(cos a-sin a)/cosa: w/rl

(w+2w /3) « (cos a-sin a)/cosa=(2w/9+2w /3+w )cos a+3(w/3+w)tana - sina
w =w/9(-cos a/sin a)-w/2-(2w /3) + (cos a/sin a)+(2w /3) + (cos a/sin a)-3w /2
w =-2w/9) - (cos a/sin a)-w/2-3w /2

|w =3/ w/4+2w/9sin a-2w/9

w=(-2cos a/9sin a+v/" /3Ww+(-2/3+2/ 3w
w=02+3/ +11-3/" )w/9-2w/9sin a
[w|=(13-2/sin a)w
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(w+2w /3)(cos a-sin a)/cosa=Qw/9+2w /3+w )cos a-/~ (w/3+w )sin a/cosa
w +2w /3={(2wcos a/9+2w cos a/3+w cos a)-(y_ w « sin a+y/" w * sin a)}/(cos a-sin a)
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