WinEG2007

PART I D Y Y Y Y YT SYTYRYSYTITSTLLTTN |
FOFEWOId s+orsssessssessusesseesssssnnsssnensnens FEIEL 1 S 252 7 555

1 Introduction Of WinEG2007 eececcccccececceccccccecccccccccccecsccccece 2

1.1 Interface 2

1.2 Pull-Down Menu 2

2 Meas_)X_sectooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 9

2.1 New Project 9

2.2 Input Control Point 9

2.3 Occ & BS Set 10

2.4 Meas—X-sect 11

3 Meas_)REM 000e0c0c000cc0ccccccectccccececcccececcccecccccceccscccsccscecsscsce 15
4 Meas_)cOordooo0ooo0ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 16
5 Edit_)Coord Data e00c00cc0cceccccccccceccecccccccccecccccccccecsesseccccscee 18

6 Edit_)Alignment Dataoooooooooooooooooooooooooooooooooooooooooooooooooooo 19

6.1 Edit—Alignment Data 19

6.2 Add Road 20

6.3 Edit the Start Point of the Road 21

6.4 Edit Horizontal Alignment 22

6.5 Edit Vertical Alignment Data 26

6.6 Edit Transect 28

6.7 Calculate the Road Point 33




WinEG2007

7 S.O._)Radiate 000000000000 000000000000000000000000000000000000000000000000000000 34

7.1 File—Import 34

7.2 Meas—Occ & BS 34

7.3 S.0.—Radiate 34

8 S.O._)Point 0000000000000000000000000000000000000000000000000000000000000000000000 37

8.1 File—Coord Import 37
8.2 Meas—Occ& BS Set 37

8.3 S.0.—Point 37

9 S.0.—Line—line segments s ssssssssssssssssenscssessessessssscess 39
10 S.O.—LANE—3 ALC +esessssesessssssasesancssasssasesanassasasasasaasssasasas 4
11 S.0. > Plane—>Slope s+ws+ssessessessesssssussnsensensessessussnssnanense 45
12 S.0.—Plane—3 Pts plamnes--ssssssessssssssssensensessessessescs 48
13 S.0.—Plane—Arc planess s sssssssssssseusessessessssssssnssnscnse 5()
14 S.O.—>R QA ++++s++ssessssasesassssasesasessasssasessasssasesassssasesascssasess 53

15 Function Introduction eeccecceccccccccccccecceccecccccccccecccccccccocce 57

15.1 File Menu 57

15.2 Meas Menu 60

15.3 Edit menu 70
15.4 S.0. menu 76

15.5 Tool menu 81

15.6 Setting menu 97



WinEG2007

16 Appendix A: File forms for Engineering Genius - 103
17 Appendix B: Upgrade and install WinEG2007 ++----- 106
1 INtrOAUCHIQN +++s+sessesssessessassrsssnssassansassansanssassnssasssassassasas 1 ()9O

2 Function Introduce eeeceececcccccecceccecccccccccecsecsecccccccccoccessoee 110

2.1 File 110
2.2 Data 111
2.3 Design 112
2.4 Analysis 113
2.5 Tool 117
2.6 Report 117
2.7 View 121
2.8 Help 122
2.9 Toolbar 122
2.10 Control Panel 123
2.11 Information Output Area 124

3 Route auxiliary computation seccecceccccccecceccccccccceccoccessoce 124

3.1 Single cross point for curve 124
3.2 Convexity curve 127
3.3 Tangency base line for curve 129
3.4 Complex curve 131
3.5S curve 132
3.6 Oviform for curve 134



WinEG2007

3.7 Widen and superelevation 135

4 Route calculationooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 137

4.1 Lay single cross point plane curve 137
4.2 Cut baseline plane curve 140
4.3 Complex curve 141
4.4 S-type plane curve 143
4.5 Egg-type plane curve 145
4.6 Vertical curve 146

5 Route theory design se0ce0ccccccccecceccecccccccccecceccecccccceccocscccee 148

5.1 Start point 149
5.2 Horizon alignment 149
T5.3 Vertical alignment 151
T5.4 Transect 153
5.5 Calculate road point 157

6 Intersection calculation eecceccecccccccccccceccoccecsccccccceccoccoscoce 158

6.1 Forward intersection 158
6.2 Resection 160
6.3 Linear intersection 161
6.4 Angle intersection 162
6.5 Vertical distance point 163
6.6 Radiate 164
6.7 Foot of perpendicular 165
6.8 Lines intersection 166
6.9 Symmetry point 167
6.10 Point on line 168




WinEG2007

6.11 Distance line 169

6.12 Coordinate transformation 170

7 System ﬁle 0000000000000000000000000000000000000000000000000000000000000000000000 172

Appendix :File forms Of EK.0000.0.0000000..00.000.000000000.0.0000000. 178






WinEG2007

PART |

Foreword

WinEG2007

WinEG2007 is designed for field work, it can run on WinCE operating system and
also suitable for your PC. WinEG2007 is Easy to operate, Powerful, User-friendly, and
Practical.

Copyright

This manual will introduce you how to use WinEG2007. We suggest you read it
carefully.

All copyrights of the manual are reserved by our company. In the scope of copyright
protection, reproduction, adaptation will be prohibited without the written consent of
company.

Registered trademarks
AutoCAD, WinCE is registered trademarks. All those trademarks are the property of
their respective owners.

Technical Service
From the day you buy WinEG2007, you have the right to ask for our after service.
Mail-box: softspt@vip.sina.com.

Hardware

High efficiency ARM or MIPS CPU
16MB memory

320%240 Touch screen

Serial and USB port

Pen

Software
WinEG2007 is only suitable for the win total station with Microsoft Windows CE.net


mailto:softspt@vip.sina.com
http://dj.iciba.com/only/

WinEG2007

Components:
name Unit
1 WinEG2007 manual 1
2 Total Station Communication Cable 1
Caution:

When you use the command of [Save], [Save As|, [Coord Export], land File Exporf in
WinEG2007, do save all the new files in the default file location SouthDisk

1. Introduction of WinEG2007

Power: Press the power key on the up right of the keyboard. See the following figure.

= o

Pl WinnG:
Computer

v &

Recycle Bin WinTS

@

WinEG2007

.'3| |:}- 16:13 |@|%

Win Total Station Interface

Run WinEG2007: Double click the icon of WinEG2007 on the desk.
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1.1 Interface

See the following figure “interface’:

|Fie Meas Edit 5.0. Tool Setup 3 <2 ¢

Linit:Feet

Pt narne |FT1

Prizrn H. |1.5

l Dist

% Angle

Hold |H Set

f

H&: g9°59'50* pm:l?mnﬁ*aa** |5D:

Prdeaspgom

Interface
In the interface of WinEG2007, from left to right we have pull-down menus:,
Meas|, [Edit, [S.0), [Tool, [Setup|, and icon: [Attribute], Backspace], Redd, and [Window/
ffor Surveying]
View tool bar: [Zoom inl, |Zoom out], |Annotation Text Delete) Move), [Windowing], [Full |
IScreen|, [Previous), [Refresh|, [Annotation Texd,

Window for angle and distance: , .

On the right of the screen is window for surveying.

1.2 Pull-Down Menu

File
Click , See the following figure:
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Fle Meas Edit 5.0. Tool Setun %] <2/ ¢
1 Mew [

Open I Pt name IF‘Tl
Save Prism H. |15

Save as l Dist
Irnport » % Angle

Expott:

Exit

" £

..\ H&: B9°5Q'50" ['J.&:l?‘lil"DEu“SE” ISD:

Hold |H Set

File
The options of file list are as follows:
@: Create a new graphic file; it will be automatically saved in the folder of
“~$Wineg$.%%% ’before you save it.
: Open an existing graphic file (*.prj).
: Save the information of the graphic file (*.prj).
: Save the current graphic file as another completely different file.
: Input the coordinated point into the current graphic file. There are two
different ways of import: Manual Entry and Auto Import.
: Create Cass file (*.dat).
[Exit: Quit the WinMG2007.

Meas
Click the in the menu, we get the following figure:

IFie Meas Edlit 5.0. Tool Setup  §7 2/ €|

i Occ and BS Set

X-Sect Pt name |FT1

REM Prisrn H. |1.5
| i

Recalculate = Dist

% Angle

occ In The Center
Current Pt In The Center

Hold |H Set

E

'—m: 75°40°36* [\:A:153°12*41* ISD:

»rdEDOR L0

Meas

The options of file list are as follows:

Occ & BS Sef| We need a backsight to start the process of surveying, there are two

3
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ways BS Orientation [and [Azimuth Orientation|.

: We measure the points on the cross section, and work out the distance and
height difference.

: REM can help you obtain the target height. Especially when the target is much
higher than the place that you can put the prism on.

: According to the raw data, we recalculate the current graphic file.

Occ in the center: Move the Occ point to the center of the screen, and show the whole
figure in current scale.

(Current Pt in the center: Move the latest point to the center of the screen, and show the
whole figure in current scale.

Edit

Click [Edit], see the following figure:

|Fle Meas Edit 5.0. Tool setun 57 <2 0|

- Coord Data —
Lnit:Fg
Rawr Diata Pt narme [PT1

Fill-Cut Data Prism H. |1.5

Alignrment Data | Dist
% Angle

Hold |H Set

rEREDEOD®

Edit
The items of this menu are as follows:

Coord Datal: By clicking this item, you can browse, delete, and edit the coordinate
data, see the following figure.

Browse coord data

Pt ... |PtH.. [N IE |z |
1 22[C... 3.2808 65617  9.8425

2 22[C... 3313648 6.5617

3 22[C... 469.4014 -68.8480

4 22[C... 4805278 -225.7459

4] | D

Edit
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Caution: You can adjust the width of the list to see the whole information.
Raw Data: You can browse the raw data here.

Browse raw data

OCc--» M 32808 Ft Yie.5617 Ft £19.8425 Ft InEIZI
Positioning--»= ¥ 331.3648 Ft ¥6.5617 Ft Zi-328

OCc--» M 32808 Ft Yi6.5617 Ft £19.8425 Ft In:
Fositioning--» ¥ 331.3648 Ft ¥6.2617 Ft Zi-328

«| | !TIEI

Raw data

Fill-Cut Data: By clicking this command, you can browse the Occ Pt and BS Pt, but
the data is unchangeable.

|RDad narme:  roadl  Chainage: 1 E' IE'

Occ--> : 00000 Ft ¥:0.0000 Ft Z:0.0000 Ft Ing - |
Positioning->  X: -32.5084 Ft ¥:-32.8084 Ft Z:0.0
Sight-->  1,,1.0000 Ft

HA:225,000000 VA:339.110900 SOi6. 13
Sight-->  2,,0.304200

HA225,000000 YA:333,110900 SCil.8E

< I IIIEI

Fill-Cut Data
Alignment Data: Work out the coordinates and height according to the Horizontal

alignment data and Vertical alignment data; show you the figure of vertical section,
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S.0.
Click , you will get the following figure:

|Fle Meas Edit 5.0. Tool Setup 7| <2/ £

— Radiate

Unit:Feet e Pt hame |22[C
Hire , Prisrr H, |1-5
Flane 3 4 pist
Road layout “% Angle

Hold |[H Set

"

p-u.\: ga°5a'50~ WA:1?0°16*49" FSD:

rde2D3 08

S.O.
The items of this menu are as follows

: setout points with the distance and angle that exist between station and setout
point.

: Layout points.

: Layout line, curve and arc.

: Layout slope-plane, three points-plane, arc-plane.

Road Layout]: Layout roads.

Tool
Click, , you will get the following figure:

Fie Meas Edt 5.0 Too setup 37150 ¢ B
it CDQD » g
hit:Meter

Area arme [PT1
Poirt in Direction [ H. |1-5

Inverse Dist
% Angle

Hold ||H Set

F

'—h‘-\: 74°26'06% I\.‘A:163°12*41” F,D:

FrdsponRom

Tool
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The items of this menu are as follows:

COGQ: Under this menu, there are many ways to calculate unknown parameters, such

as [ntersection], [Resection] etc. see the following figure.

Fie Mess Edt 5.0. Tool Setun  B7 <2 )
Intersection

Resection ba arne [FT1
Linear intersection nt in Direction [0 H. |1-5

Angle intersection erse Dist
Wertical distance point Y Angle
Radliate

Foot of perpendicular

Distance ling

Line intersection ale] (5 Ef=E
Paint on line %

Slyrnmetr\,r pioint | ORI ISD: -

COGO
: Calculate the area of any figure which is composed by points (at least three,
non-collinear), or polygonal line.
: work out the coordinates with a known point, a distance and azimuth angle
: work out the distance and angle with three known points.

Setup
Click fsetup), then you get the following figure:

IFiIe Meas Edit 5.0, Tool Setup B
Unit:Feet 1 System Setup
Project
Lnit Set

Measurement Set

i
T T

Support
Systern Information

Hold ||H Set

g

H&: g9°59°50" r'u‘.&:l?D"lEu“CIB” ISD:

#rdeBOoRoE

Setup
The items of this menu are as follows:
; Here you can set the [Screen Capture,| Coord Infol| 4 Points Ground
IFeature]| Sheet Line System,| Power, Quick Draw Mode|| Distance Unit,| North Arrow.
: You can check the creating data and version of project files with this function.
; Set up the unit of angle distance pressure and temp.

|
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Measurement Set; Set the Tilt, Atmospheric correction parameters, Vertical angel

mode.

: http://www.southinstrument.com

ISystem Information: Copyright and version.

Tool Bar

Tool bar shows you the common functions of surveying and mapping. Here is the brief

introduction of them;

IE Control the window for surveying by hiding or showing the window.

#  Zoomin =] | Zoom out

% Pan =] | Windowing

& | Zoom all C) | Previous

= | Refresh | A | Annotation Text
A | Delete B Attribute

Annotation Text ™=
¥ Backspace i Revoke

The windows for surveying on the left of the
screen are as follows.

Pt narme [PT1

Prisrn H. |1.5

F | Dist

% Angle |

Hold ||H Set
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2. Meas— X-sect

2.1 New Project

Click New] to create a new project, but the project do not have its name, so we
suggest save the project and name it.

2.2 Input Control Point

We should input control points before start surveying, There are two different ways of
import: Manual Entry| and |Auto Import]

IFiIe [ =EE =il Input coord

Unit:Feet Pt Ma. 1

M
Pt name || E

£
% Angle

11l

Hold |H Set

o

H&: g9°5950* [\1&:1?0**16*49” |5D:

¥rAR®DROS

Coord Import

Click —>|Imp01’d—>fl\/[anual Entry), see the shown figure above.
The default name of the point is Ptl, and it will be automatically accumulated

according to the former point. We input 4 points as the following excel.

Pt no. Pt name X Y Z
1 Pt1 100 200 22
2 Pt2 200 200 22
3 Pt3 300 80 21
4 Pt4 250 40 20

After inputting, Click ® you can see the following figure with four control points:
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|Fle Meas Edit 5.0, Tool setun 7| <2/ 0|

® U:nit:Feet Pt name [FT3
e Prisrn H. IF
£t A 4 pist
@ -

Hold | H Set
N -

ﬂp-u.';: 89°5949" WA:170°16'48" ED:

Control points

2.3 Occ & BS Set

Click [Meag—{Occ & BS Setl, you will get the following figure, there are two ways
Orientation| and |[Azimuth Orientation], here we choose the BS Orientation.

[6s crient[>]  check pt | [ check|ok] x|
Cce BS I Inst.HL |1.5
ar

gt L4

al .3

@ 2

@ -t

=

Al é
'AM: g9°59'40+ |fo:1?0°15*49” FD:

Backsight
Input the Occ, BS, and inst.Ht then aim the BS point and click the M key. Then you

can see an Occ point M and a BS point 'F- on the screen. See the following figure.

10
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Meas Edit 5.0. Tool Setup &7 <2/ €2

Unit:Feet

Pt name [PTS

Prizrn H. |1.5

. | Dist

i % Angle
d I, Coord

Hold |H Set

£

Hﬂl; 65°01'17* [\1&:1?0**16*49” |5D:

¥rde® Do e T
x

Occ & BS set

2.4 Meas—X-sect
Click —>, then you get the following figure.

Road IW :l Chainage I El

| Next:observe center line point |

X-Sect Pt
'L Center Line o

e
! £

X-sect

As the figure shown above, input or select the name of the road. Also see

[Edif—]Alignment to know how to define a road. Input chainage, click
, you will get the following figure: “middle chainage”.

11
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Mid chainage measurement

Code Il P.Ht I
H&: 0°00°01° E:
WA 170°16°48" N;
S0 z:
| Browse || Resetup |
| Last step:transect set | El

| Next step:transect point measurement |

Middle Chainage
Input the code and Prism height turn the total station to the prism on the middle
chainage, click , you will get the figure shown above: “Middle chainage”. Click
, you will get the dialog: “raw data for x-sect”, see the following figure. Click
ILast step: transect sef], you will get the following dialog “transect mesa”, now you can

go on with the next middle chainage. Click [Next step: Transect Point Measurement],
the data in the figure “Middle Chainage” will be saved in the “Transect Meas” dialog.

Click the system will make it turn back to the interface of (Occ & BS|.

Mid chainage measurement

Code |2 P.Ht |1.5

HA: 020001 E6.5617 Ft
WAI342°11°56% Mi1.4558 Ft
S0i3.9698 Ft 10,6053 Ft

‘ Browse || Resetup

| Last step:transect set | Izl

| Mext step:transect point measurement |

Middle Chainage

12
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[x]

Occ--> X 328038 Ft Yi6.5617 Ft 2:9.8425 Ft InsEl
Positioning--= X 331.3648 Ft Y:6.5617 Ft Z2:-328
Sight-->  4,,0.457200

HA:D.000100 %A:342.115600 SD:1.8204

‘ | o

Raw Data for X-sect

Transect point measurement

Code |2 P.Ht |1.5

H&: 0°00'00* E:6.5617 Ft
WAI342°1156" M:1.4542 Ft
059751 Ft £:10.6103 Ft

Browse

| Last step:Mid chainage measurement | El

| Save transect point measurement |

Transect Meas

Input the code and prism height, then aim the total station at the prism on the middle
chainage, Click ; you will see the following figure: “Transect Data” click

; you can check the raw data, as shown in the figure “Raw Data for X-sect”
below. click [Last step: middle chainage Meas|

, you will turn back to the dialog”
Middle Chainage”. Click [Save transect point measurement], the observation data will
be saved.

13
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Transect point measurement

Code |2 P.Ht |1.5

HA: 000 00" E:6.5617 Ft
WAIS42711'36"Y Mil.4342 Ft
S05.9751 Ft £:10.6103 Ft

Browse

| Last step:Mid chainage measurement | | X |

| Save transect point measurement I

Transect Data

Caution: When you edit the code which is the same as the code of chainage, you will
get the following dialog.

Code of transect point and mmid
chainage can not be sarme!

Prompt Dialog Box 1
When the code you need to edit has been existed. you will get the following dialog:

The point was measured before,
wiant to cover it?

Prompt Dialog Box 2
Click “Yes” button, the existing data will be covered, click “No” button, it will turn
back to the Meas. interface, you can change the code and save it.

Click the “browse” button; you can check the information of all the points

14



WinEG2007

3. Meas—REM

Meas—REM

Click: —>, see the following figure: “REM”

REM
Pt |

Aim at prism

wa |

5D |

Aim at target
Wh |

Target H |

REM
Input the prism height, aim the station to the prism, and click the button
in the |Aim at the prism| part. then you will get the VA and SD value, see the figure”
Observation Data with Prism”.
Turn the station and aim the target point, click the button in the
. Then you will get the VA and SD value, see the figure: “Observation Data

without Target”.
P.Ht |1-5

rAlm at prism
WA |342°11*55”
=0 IS.Q?EIB Ft

-Aim at target
wa |

Result —————

Target H I

Observation Data with Prism

15
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REM
P.HE |1.5
-Aim at prism
VA |342°11“56”
=8 |5.9?IIIB Ft

-Aim at target
VA |334°14*14~

Target H |-13.135 Ft

Observation Data of Target

4. Meas—Coord

Setting Occupied Point

Fle Mes Edit 5.0. Tool setun 7|52 )
Urit:Feet pt nameFT4
e — a,hl Prisrn H. IF

Meas | Rec.

*»radesponoe

F\I: -0,000 Ft F: 2,768 Ft }z: 4,236 Ft

Occ set

As the figure shown above, input the point number: Pt4, P.Ht: 1.5, aim to the prism.

Choose and click mesa, the system will work out angle, distance as the

following figure shows:

16
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[Fle Mess Edit 5.0. Tool Setup ¥ 2

' PT1 ETE Pt nama|PT4

ﬂ\ Prisrn H. |1.5

| Dist

% Angle
¥, Coord

Meas | Rec.

*rAe8epnee

,\1: -IIII.EIDIIIFt F: 2,768 Ft [z: 4,236 Ft

Click , you can save the data, and then button becomes unavailable, till new
data is collected.

|Fle Meas Edit 5.0, Tool setun 7| <2 0|

Linit:Feet Pt harme [PTS
| T P14
A Prism H. |1.5
’ 4  pist

% Angle
¥, Coord

o Meas || Hec.

Fraeseon/opg

rxl: 0,000 Ft F: 2.?5éFt }z: 4,236 Ft

Record

17



WinEG2007

5. Edit—Coord Data

Edit—Coord Data

Click: [Edif—(Coord Data, you will get the following figure: “Coord Data”

Browse coord data
Pt... | PtH.,. | M [= | z |
1 PT1 0.a000 0.00a0 0.00a0
2 PT2 -32.8084  -32.8084  0.0000
3 PT3 0.a000 -32.8024  0.0000
‘I | B

Coord. Data

Delete Coord. data: Click the point you want to delete (for example: Ptl).See the
following figure: “Delete Coord Data”, then click , the point you selected will

be deleted.

Edit Coord. data: Double click the point then the software will show you the dialog of
Coord Editing, as shown in the following figure “cord edit”. You can edit the point

name and the value of the point here

Browse coord data
Pt.. [Pt [N B E |
1 PT1 0.0000 0.0000 0.0000
2 PT2 -32,8024 0.0000

-32.8084

(| |

Delete Coord Data

18
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- Coordinate edit

H
X

Pt. |Pih.. | PtNe__ 3 oo
1 PT1

2 P12 Pt narne = |—32.EIE|84

3 PT3 z |0.0000

]

4]

Coord edit

6. Edit—Alignment Data

6.1 Edit—Alignment Data

Click [Edit—|Alignment Data), you will see the following figure “road data”.

Road data

Road name |

Del Edit Add Import | | Export

Road data
The left of the dialog will show you the existing road in the current project, see the
figure shown above. The window on the top-right corner will show you the graphic
horizontal alignment. The lower right corner will show you the graph of vertical

alignment.

19
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: delete the road data.
: edit the road you select.
@: add a new road.

: import a road into the station.
: export the selected road (*.rod).

6.2 Add Road

Click @I in the dialog “road data”, you will get the following figure: “Add Road”.

Road name | |

Road name I
W-Sect type IF‘erpendicuIar c :l

Yes Cancel

Del Edit Add Import | | Export

Add Road
Input the name of the road, for example: roadl, choose “Vertical curve” under V-Sect
type, see the following figure: “V-Sect type” click @ you will see the interface “Add
the Start Point”, if you haven’t input the road name, the system will ask you for it.

Road name | |

Rioad narme I

W-Sect type |Perpendicular o[ |

Pernendicular cury
Yes Wertical curve

Del Edit Add Import | | Export

V-Sect Type

20
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dit road:road1l

Start point |HDriZDntaI alignment I vertical alignme_* I 4 |

Ptho. [0 ... | [Add pt.]
Pt name I—

N Ft

E | Ft

z[ T w

Start chainage of mikage
Save

W

Ft

Add the Start Point

6.3 Edit the Start Point of the Road

As the figure shown above “add the star point”, there are two ways of inputting start
point: first, select the point in the list, second, in put the point manually.

: point number
Point Name: point name

E: X coordinates.

@: Y coordinates.

@: Z coordinates.

: chainage, unit: m.

Click , you will get the following figure “Select the Start Point of Road” here, you
can select a start point, for example: we choose point 1, now the data is added in, as
shown in the following figure: “Start Point of the Road”

Browse coord data

PL. JPEN. N E Z

2 P12 -32.8084 3280284  0.0000
3 FT2 0.000a0 -32.8084  0.0000

4] | O

Select the Start Point

21
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Edit road:road1

Start point |HDriantaI alignment I vertical alignme_ | 4 |

Start chainage of milzage I i
M I m
E I m
z I m
Select from list Add Pt. Save

Start Point of the Road

Input the chainage of the start point, for example: 300. Click , the system will
turn to the interface of: “Horizontal alignment inputting”.
Caution: No matter you input the cord of start point with hands or select it in the list
you must click save. If you didn’t input the value of the points, just click save, the
Coord will be saved like this: N=0, E=0, Z=0. Chainage=0.

Start point | Hotizontal alignment |Verti|:a| dligrrme_* | » |

Plane cury... | Distance | L7

[ a
Chainage:200.0000 Ft, Azirmuth: 0=00°00%
[ Del | [ Edit | [fnsert E] [ 2dd E]

Horizontal Alignment Inputting

6.4 Edit Horizontal Alignment

Horizontal Alignment data includes: Points, line, arc, curve. See the figure above
“Horizontal alignment inputting”.

: Delete the Horizontal Alignment data.

: Edit the horizontal alignment data.

22
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: Insert point, line, arc, and curve.

@: Add point, line, arc, and curve.

Click @, here we add “line” into horizontal alignment data, choose line in the
interface: “Choose Horizontal Alignment”, system will show you the figure “input
line”; here you can set the length and azimuth. Click @, save the data and turn back
to the interface: “Horizontal alignment inputting”. Click @, the data will not be saved
but the system still turns back to the inputting interface. When the data is added

successfully the system will show you the figure on the screen.

dit road:road1l

Start point | Horizantal alignment IVerticaI alignme_+ | » |

Plane cury... | Distance | A7

4
K1 o] T
Chainage: 300.0000 Ft, Azimuth:0°00°00% Arc

[ Dol | [ Edt | [Insert E:] Cruve
Paint

Choose Element of Horizontal Alignment

[ Start [0 i |5|:||:|
en
Plane cu - Ft
Agmuth [30 dms

[« ] EI‘
Chainage:300.0000 Ft,Azimuth:0°0000*
| Del | | Edit | [Insert E] | add E|

Input Line

In the interface: “Choose Horizontal Alignment Data” click , the system will show
you the figure “Input Arc”, Radius and length, in the list choose “Left”, click
@, save the data and turn back to the interface “Horizontal alignment inputting”,
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click @ the curve data will not be saved and it will automatically turn back to the

figure “Input Arc”.

Circular curve m
Start point

Raclius [2000 Ft
Plane cur..|  [ength [50
Line I d Ft
Azimuth [3.1440 drns
Turm ILef‘t :I
ETI— |
Chainage:a00.0000 Ft, Azirmuth:9°14:40%
[ Del | | Edt | [mnsert B2] | add E|

Input Arc

In the interface: “Choose Horizontal Alignment Data” click “curve”, you will get the
following figure “Input Curve”. Here you can input Radius and Length; in the
list choose turn left. Click @, save the data and turn back to the interface:

“Horizontal alignment inputting”.

_ Transition curve m

Start point Raclius [2500 Ft
Plarne cur

Length|=od
Line I Ft
Cireular cul— Aamuth [354.5513 dms

Turn ILeft :I
Jl | Ll J

Chainage: 11000000 Ft, Azimuth: 354 25513
| Del | [ Edit | [ncert 2] | pdd E |

Input Curve
In the interface: “Choose Horizontal Alignment Data” click “Point”, you will get the
interface of “Input Point”. There are two ways of inputting points: First, Input the data
manually. Second, input the data by clicking the button, then you will
get the following figure: “select the point”, now double click the point and input
radius, Former transitional curve length, and latter transition curve length. Click @,
save the data and turn back to the interface of “Horizontal Alignment Inputting”.

24



WinEG2007

25

Point OK|
E |—32.8EIE m
Radius |35':":' m

Forrner transition curve lenath

300 m
Latter transition curve length
300 m
Select from list| |  Add Pt

Input Point

Browse coord data

[E E I

0.00a0 0.0000

| EEne
PT1

-32.8024  0.0000

{| | o

Select Point

As shown in the following figure: “Data of H AL” you can see the graph. @I, ,

, can help you to edit, insert, and delete the data.
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dit road:roadl

Start point | Horzontal aignment | wertical alignme_ | » |

Plare cury... I Distance I Bz
Lire 300,000 =R
Circular cur,., 500,000
Transition ... 300.000

K1 ol
Chainage: 2526.3878 Ft, Azimuth: 1830509 %
[ Del | | Edit | [insert E2| [ add E]

Data of HAL

6.5 Edit Vertical Alignment Data

The Vertical Alignment Data includes: intersection, Elevation, and Distance. See the

following figure.

dit road:road1
| Horizontal alignment | Vertical signment [ insect ||+ |
Intersection | Elevation | Distance |
Add
Insert
Del
Save

Data of VAL

@: Add a new line for inputting vertical alignment data.

: Insert a new line for inputting vertical alignment data.

: Delete the vertical alignment data.

: Save the vertical alignment data, we suggest you to save the data.

Click @, the system will show you the interface “Add vertical data” now click the
white space in the line and input the data with keyboard. See the following figure:
“Vertical alignment data inputting”. We input a group of vertical data according to the
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following excels:

Intersection Elevation distance
400 40 60
500 35 50
600 25 70
700 30 60
dit road:road1
| Horizonital signment | Vertical aignment | Insect | | |
Intersectic Elevation Distance
| Add |
Insert
Del
Save
Add Vertical data
dit road:road1
| Horizonital signment | Vertical aignment | Insect | | |
Intersectic Elevation Distance
I | Add
Insert
Del
Save

Vertical alignment data inputting

After you input all the data, click . You will get the following figure. “Data of

vertical alignment”.
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| Horizontal signment | Vertical aignment | Insect | | |

Intersection | Elevation Distance
400 40 0 Add
SO0 ] S0
00 =5 70 Insert
F0o0 30 &0 E|
Del
Save

Data of Vertical Alignment

After we add all the vertical alignment data, we can enter the transect part by clicking

“transect”; you will get the following figure “Transect”.

dit road:road1

[HDriZDntal alignment I“u"ertical lignment |m

Chainage | Left side rr | Right side 1| Add
Insert
Del
Save
Template
Transect

6.6 Edit Transect

Transect data includes: chainage, left side model, right side model.

@: Add a blank line for inputting the transect data.

Insert]: Insert a blank line for transect

: Delete the transect.

Save: Save the transect data. After you edit the transect data, please save before
continuing.

: Add new template, check the original template and edit the current
template.
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Click , you will get the following figure: “section template”. section template
data includes: section name, horizontal offset, gradient%, vertical offset distance.
@: Create a new template.

: Delete the template.

: Save the template.

Add section: Add new section.

Del. section|: Delete section.

Input the section name, and click @, you will get the figure: “Create new section

template”.

Bection template

Template name I :l | Hew || Del || Save I

Section r | Horizont: | Gradient* | erticle ¢ | Distance |

Add section

Del section

Section template

Section template

Template name |316 :I Del | Savel

Section r | Horizont: | Gradient | Verticle « | Distance |

Add section

Del section

Create new section template
Click @ in the interface of “create new section template “then click |Add section|, you
will get the following figure: “add section”. Input the section name (default value is
Z1):
Horizontal offset: 12
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Vertical offset: 2.5
Gradient%: 0.3; Select @; see the following figure” Z1 section”.

Terplate i L. L L .. '“' Save |
—|Section add *
T

Section name |71

section

Del section

Add section

|1 Ill.l

Ternplate

p——lSection add

Section r EgIme=]
Section name |21
Offset

Level Il2 Ft
D E"EIS'I

section

‘ Del section

Section Z1

Click @, add the Z1 section, and continue with the new sections.

Z2: horizontal offset: 3, vertical offset: 2.5, and choose button.

Z3: horizontal offset: 5, vertical offset: 0, and choose @ button.

Now we create a new template, its name is sectl. See the following figure: “Section 17
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Template name Il :l | New || Del || Save |

Section Horizont: | Gradient® | Verticle ¢ | Distance
71 |12 -2.500  [-0.300 | Dowrrear
Add section
Del section
Section 1

Termplate name Il :l | New || Del || Save I

Section Horizont: | Gradient® | Yerticle ¢ | Distance

71 |12 -2.500  |-0.300 | Dot
Add section
Del section

Section 1 (with figure)

In the figure: “Transect” shown above, click @, you will get a window: “Add

Transect”. Here you can input chainage and click the blank under [right/left modell

ou will get the interface: “select template” and now choose section 1 form the

list, click @, see the following figure: “Transect data”.
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dit road:road1l

IHDnZDntaI alignment I\fertmal alignment |m

Chainage Left side rr | Right side 1 Tadd |
l Insert
Del
Save
Template
Add transect

Select X-Sect template

Template rame: [N - |

Select template

dit road:road1l

IHDnZDntaI alignment I\fertmal alignment |m

Chainage | Left side rr | Right side Add
400 1 1 |
Insert
Del
Save
Template

Transect data.

Click (Calculate the road points| tab; enter the interface of “Calculate the road point”.
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dit road:roadl

Calculate the road points ]
-Road Point

[ Middle Pt
[ Right Pt To middle line

[ Left Pt To middle line
[[] &dd chainage  Increment Ft
[] &dd integer chainage

Profix Pt name |r|:|ad1 Calc.

Calculate the road point

6.7 Calculate the Road Point

Road point include: middle point, right point, left point, added chainage, added integer

chainage.
Select middle Pt and added chainage, input increment, click ; the software will
work out the point and show you on the screen.

Road data
Road name
Del Edit Add Import | | Export
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7. S.0.—Radiation

7.1 File—Import

Also see [Meas—X-sect—Input Control poinf

7.2 Meas—Occ & BS

Also see |Meas—>X—sect—>Occ & BS\.

7.3 S.0.—Radiation

Click —> menu, you will get the following figure: “Radiate”:

o T et [ [so)x]
-Information

Ha: 2250000 Angle diff:

WA 33414415 Dist, diff:

S0 H diff:

Right: M

Forward:

L

Radiate
Click , here is a dropdown list, see the following figure:

il sol]

Infl From List

Heal  From Wiew Angle diff;
ypl_ Add Dist. ciff;
s0; H diff:
Right: M
Farward:

Lp:
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From List: once user clicks list select button, coordinate view dialogue box would
pop up, use pen to click the coordinate item needed to setout, selected setout point
name would be shown in setout point input box. The angle offset between setout point
and zero direction would be shown on 2™ area of information display area at downside
of the screen. As picture showed “Setout 1”:

Interface instruction: in graph “Setout 1”: “1* area” is for Occ information,
displaying azimuth, zenith and SD; “2™ area” is for offset display area, showing the
offset of the Setout point and real point about angle, distance and elevation. When
each item is zero, that means real observing point and Setout point are same point;
“3rd area” is for controlling. Find out the accurate point in practical field by moving
prism upward, forward, leftward or rightward. When the value is negative that
delicates it should be moved toward opposite direction; “4™ area” is for coordinate
display which include showing northing coordinate, easting coordinate and elevation
in real time.

-Information
H&:225°00°01* Angle diff:315°00°01*
Wi T34714°15% Dist. diff:
SO @ H diff: @
Right: M
Forward:
g e
€) @

Setout 1
Rotate telescope to make angle offset close to zero, then the direction telescope aim at
is the direction where the Setout point is. After inputting prism height, put prism on
the direction corresponding to telescope’s direction. Click “S.0.” after sighting prism.
As picture shows “Setout 2
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B Pick| P.Ht [L5 X
-Information

Ha: 2250000 Angle diff:315°00'00*

War 3341415 Dist.diff:34.8207Ft
S0:6.3685 Ft Ele. diff:2.7355Ft

Right:23. 1989Ft M:1,9573 Ft

Forweard:-25, 967 2Ft E:1.9573 Ft

-2, 7355 14,2355 Ft

Setout 2

Repeat steps of “Move prism—Click S.0.”, until each index reaches required
conditions.
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8. S.0.—Point

8.1 File—Coord Import

See [Meag—{X-sect—|Input the Control Poin{ for details.

8.2 Meas—Occ& BS Set

See [Meag—{X-sec—|Occ & BS Sef for details.

8.3 S.0.—Point

Click [S.0]-[Point, you will get the following dialog.

The interface of point setout is same as interface of radiation setout; refer to the

“Interface Introduction” for the information of each area.

Type [SelA <]

HA&:225=00°01*

F.Ht I

WaIZ34°14°15"

-Result
S0 Angle diff:233°20'40%
HO: HDr diff:
H diff: SO diff:
Forwward: [
Righit: E
L 2
Design Meas. Close

Point setout

Designed value: Click “Design”, you will get the following dialog:
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[ Y

Input coord il Input coord
Mj500 M{500
Ef50 Ef50
zjo ' Pick | | Z|0 Pick
Li=t
. ok | |cancel| Add coordinate:
Input coord of designed Pt Select setout Pt

1. Input the coordinate of the setout Pt directly. Users can input coordinates of the
setout Pt into Input coord dialog, click OK to start setting out. (The coordinate won't
be saved in this method.)

2. Click “Pick”, the selecting dialog of LIST and ADD Coord will show at the bottom
of Input coord interface, see figure “Select setout Pt”.

Meas: to carry out measuring of distance and angle, calculate and show the difference
between the designed point and real-measured point according to the input designed
data. See figure “Calculated result of Pt setout”.

Rotate the telescope to make the Angle diff. as 0, then the current direction in which
the telescope is shooting is the direction of the setout Pt. Then after inputting prism
height, place the prism in that direction. Use telescope to collimate the prism, then
click “Meas”, repeat the operation of “moving prism—Measuring”, until each indexes
meet the precision requirement of setout, the Pt setting out is finished.

Close: to quit the Pt setout interface.

TﬁmelF‘Diﬂt :| P.HE |1
Ha&: 2250001 Wi 3341414
-Result
Shia, 3704 Ft Angle diff:219°17 22
HO:6,3704 Ft HD diff:500.3539Ft
Ele, difft:5.7372Ft SO diff:500.3599 Ft
Forvward: 386, 1383Ft M:1.9579 Ft
Right:318. 1999Ft E:1.9579 Ft
-2, 4564t 2124564 Ft
Design Meas. I Close
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Calculated result of Pt setout

9.S.0.—Line—Poly Line

Principle; Use starting point and ending point to define a line segment, use the
measured result to make the setout point on the defined line segment.
Steps: Same as Pt setout.

S.0.—Line—Poly Line

Click [S.0}-Ling—|Poly Lind, you will get the following dialog.

Type P.Ht I
Ha225=0001* WaiZ3d4e14'15%
-Result
SO Start-foot HD:
HL: Start-foot S0
H diff: Foot height:
Pt-slope HD: [
Pt-slope SO E
Pt-slope Dist, z
Design Meas. Close

Line segment setout
The interface placement of line segment setout is same as radiation setout; refer to the
“Interface Introduction” for the information of each area.
Designed value: click “Design”, you will get the following dialog, see figure “Input
line design parameter.”
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TypelSectiDn :l P.Ht I

sl Input Section Line Para.

: Strat point——— -End point ]

o |M)o.0ooa M|0.0000

H|Eo.3 E o

o| |Z[0.0000 pick|| (2 0.0000 Pick |

F .

B Information OK Cancel
T e |Lluae1

Input line design parameter
1. Input coordinates of starting Pt and ending Pt directly: Users can input coordinates
of the setout segment into Input coord dialog, click OK to start setting out. (The
coordinate won't be saved in this method.)
2. click “Pick”, the selecting dialog of LIST and ADD Coord will show at the bottom
of Input coord interface, select or add the coordinate of starting Pt or ending Pt which
are used to define a segment, see figure “Segment info”, and click @ to start setting

out.

Type ISectiDn :l P.Ht I

H

-H

5

H Slope line 2 dimensional dist, (HD

H 0. 2000 [~
Slope line 3 dirmensional dist, (S0

] :0,2000m El i

F azirnuth between start and end |

= pioint of slope line90,0000 .

p -

el O il “'“”1

Segment information
Meas: to carry out measuring of distance and angle, calculate and show the difference
between the designed segment and real-measured point, according to the input
designed data. See figure “Calculated result of line segment setout”.
Repeat the operation of “moving prism—Measuring”; until each index meets the

40



WinEG2007

precision requirement of setout, the line segment setting out is finished.
Close: to quit the line segment setout interface.

Type |Section |+ P.Ht |1

HA:225=00°'01" WA Z34°14°15"
-Result

Shia.3714 Ft Start-foot HD:Crverflow
HC:6.3714 Ft Start-foot SOuOverflow
Ele, difft:5.7381Ft Foot hieight: Cverflon
Pt-slope HD:Overflow M:1.9582 Ft

Pt-slope HD: Owerflow E:1.9532 Ft

Pt-slope Dist.Cverflow 224573 F

Design Meas. Close

Calculated result of line segment setout
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10. S.O.—Line—Arc

Principle: Use starting Pt, ending Pt and any Point on the arc to define an arc. Refer
to measurement result to make the setout points on the defined arc.

Steps: same as line segment setout.

S.0.—Line—Arc

Click [S.0]-|Lind—Ard, you will get the following dialog:

Type [AENER =] P.HE |
Ha: 2250001 " WaI34e1415%
-Result
SD: Start-foot curve:
HO:
H diff; Pt-slope HD:
Footh: [4l;

E:
FootE; £

Design Meas. Close
Arc setout

The interface placement of arc segment setout is same as radiate setout; refer to the
“Interface Introduction” for the information of each area.

Designed value: Click “Design”, you will get the following dialog. See figure “Input
arc parameter”:

Tw:uelCirl:uIar :l P.HE I
Input arc parameter
rStart Point Any point

Mj0.1 M

E|0 Pick| E|0.4 Pick
-End point

Information
M0
E ID'S pick Yes Cancel
T =] T T

Input arc parameter

42



WinEG2007

1. Input coordinates of starting Pt, ending Pt and any one Pt on the arc directly. Users
can input coordinates of the setout arc into Input Coord. dialog; click Yes to start
setting out.  (The coordinate won't be saved in this method.)

2. Click “Pick”, the selecting dialog of List and Add Coord will show at the bottom of
Input coord interface, select or add the coordinate of start Pt, end Pt and one
discretional point on the arc which are used to define an arc, see figure “Arc

information”, and click Yes to start setting out.

Type ICiru:uIar :l P.Ht I

rStart Point cAny nnint

Mgy winEG 0K

E ID Center coordinateM: 1.0300 || pick
Center coordinateE:0.4500
Radius:1.0512Ft

rEnd 0o Arc length:0.5150Ft -

NIEI

E ID'5 | pick Yes Cancel

Arc Information

Meas: to carry out measuring of distance and angle, calculate and show the difference
between the designed arc and real-measured point, according to the input designed
data. See figure “Calculated result of arc setout”.

Repeat the operation of “moving prism—Measuring”; until each index meets the
precision requirement of setout, the line arc setting out is finished.

Close: to quit the arc setout interface.
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Calculated result of arc setout
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11. S.O.—Plane—Slope

Principle: define a slope, according to starting point, ending point, elevation,

gradient and direction of slope.

Steps: Same as Arc Setout.

S.0.—Plane—Slope

Click [S.0]-Plane|—[Slopd], you will get the following dialog:

Designed value: Click “Designed value”, you will get the following dialog:

45

Type > PH
Ha,:225=00 00 W34 1413
-Result
SO Start-foot HD:
HD:
H diff: Pt-slope HD:
Pt-plane HD [
Pt-plane WD E
Pt-plane Perp.D z
Design Meas. Close

Slope Setout

T YT e | o I

| Input Design of Slope Para.

r Start point End point

4 |M|0.0000 M1

H - .

| E |0.0000 Pick|||E|1 Pick

d Slope line H |2 Grade: 1@ |3

A

] @ On theright side () On the left side
Information | 0K Cancel |

Input parameters of slope
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1. Input coordinates of starting Pt, ending Pt, elevation, gradient and direction of slope
directly. Users can input coordinates of the setout slope into Input coord dialog, click
Yes to start setting out. (The coordinate won't be saved in this method.)

2. Click “Pick”, the selecting dialog of List and Add Coordinate will show at the
bottom of Input coord interface, select or add the coordinate of starting Pt, ending Pt,
elevation, gradient and direction of slope which are used to define a slope, see figure

“Slope info”, click yes to start setting out.

T

|.

-

=

] E

H Slope line length: 4. 6398Ft

| | azirmuth between start andend | L

d slo point of slope line; 45,0000

A

d TRCEHEERE IREIEIERE
Information 0K Cancel

Slope info

Meas: to carry out measuring of distance and angle, calculate and show the difference
between the designed slope and real-measured point according to the input designed
data. See figure “Calculated result of slope setout”. Repeat the operation of “moving
prism—Measuring”, until each indexes meet the precision requirement of setout, the

plane slope setting out is finished.

Close: to quit plane slope setout interface.
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47

Type|Slope |- Pt 1

Ha: 2055038 Wa 12523 09"

-Result

S0i0.7283 Ft Start-foot HD:-0.5609 Ft
HD:0.7283 Ft

Ele. diff:0.4218Ft Pt-slope HD:-0.1948 Ft

Point iz on the other side | M:-0.5344 Ft

E:-0.2389 Ft
£1-3.7026 Ft

Design | Meas. ’ Close |

Calculated result of slope setout
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12. S.0.—Plane—3 Pts plane

Principle: Define a plane with three points.

Steps: Same as slope Setout.

S.0.—Plane—3 Pts plane

Click [S.0]>[Plane|—3 Pts pland, you will get the following dialog:

P.Ht

Ha 2234518 W Z3ee 1109
-Result
SO Gradient: 1
HD:
H diff:
Pt-plane HD [
Pt-plane WD E
Pt-plane Perp.D z

Design Meas. Close

Three Pts plane
Designed value: Click “Designed value”, you will get the following dialog:
i Input plane parameter
H Pt 1 Pt 2
'SR M. 0000 r|1.0000 ]
4 [E]0.0000 E |=.0000
ol Pt 3 |
p{ |M|0.0000
P| |E|o.0000 Yes i
Zjooooo M Cancel

Input parameters
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1. Input coordinates of point 1, point 2, and point 3 directly. Users can input
coordinates into Input coord dialog, click Yes to start setting out. (The coordinate
won't be saved in this method.)

2. Click “Pick”, the selecting dialog of LIST and ADD Coord Will show at the bottom
of Input coord interface, select or add the coordinate of point 1, point 2, point 3 which

are used to define a plane, click yes to start setting out.

Meas: to carry out measuring of distance and angle, calculate and show the difference
between the designed plane and real-measured point according to the input designed
data. See figure “Calculated result of three Pts plane setout”. Repeat the operation of
“moving prism—Measuring”, until each index meet the precision requirement of

setout.

Close: to quit three Pts plane setout interface.

Tﬁ,rpelF'Iane ] :l P.Ht |1.5

Ho: 43°1518* W 189°43°265%
-Result

S0i0.09632 m Gradient: 1:1.91
HD:0.01632 m

H diff;-0.0949

Pt-plane HD-0.0918 m Mi-0.01138 m
Pt-plane ¥D-0.0949 m E:-0.0111 m
Pt-plane Perp.01.0111m | £:-0.0949 m

| Design | |Meas. ' | Close |

Calculated result of three Pts plane setout
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13. S.O0.—Plane—Arc plane

Principle: define an arc plane according to three points.

Steps: Same as slope Setout.

S.0.—Plane—Arc plane

Click [S.0}-]Plane—/Arc plane

, you will get the following dialog:

Type | F.Ht
Ha 2234518 W Z3ee 1109
-Result
SO Start-foot curve:
HD:
H diff: Pt-slope HD:
Pt-plane HD [
Pt-plane WD E
Pt-plane Perp.D z
Design Meas. Close

Arc plane Setout

Designed value: Click “Designed value”, you will get the following dialog:

Input Arc Slope Para.
-Start point —— (Any point
¥ [0.0o00) M{1.0000
ElEI.EIEIEIEI Pick || |E |1.0000 Pick
(End point ——— Elevation [0.000
le-':":":":' Ratio of slope 1:  [0.000
E|'5|.B425 Pick
J @ Cutside () Inside
Information | OK Cancel |

Input parameters
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1. Input coordinates of starting Pt, ending Pt, any pt on arc line, elevation of arc line,
gradient, and direction of plane directly. Users can input coordinates of the setout arc
plane into Input coord dialog, click Yes to start setting out. (The coordinate won't be
saved in this method.)

2. Click “Pick”, the selecting dialog of LIST and ADD Coord will show at the bottom
of Input coord interface, select or add the coordinate of starting Pt, ending Pt, any pt
on arc line, elevation of arc line, gradient, direction of plane which are used to define a
arc plane, see figure “Arc plane info”, click Yes to start setting out.

rStart point —— [Amr point
NIDIEHHH

WinEG oo
o ]

rily e

Center coordinateM:-5, 1763
End Center coordinateE: 6. 1763 ooo
Radius:8.0585Ft :
Nz.d Arc length: 10.8434Ft o0
El2.5
I_ —J @ Outside L Inside
Information 0K Cancel

Arc plane info

Meas: to carry out measuring of distance and angle, and calculate and show the
difference between the designed plane and real-measured point according to the input
designed data. See figure “Calculated result of arc plane setout”. Repeat the operation
of “moving prism—Measuring”, until each indexes meet the precision requirement of

setout.

Close: to quit arc plane setout interface.
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Type | Arc-Plar |-

Ha: 43°15/18"
-Result

P.HE 1.5

WA 189°43 726

SCi0.09683 m
HC:0.0163 m
H diff:-0.0949 m

Gradient: 1:1.91

Pt-plane HD-0.0918 m
Pt-plane wD-0,0949 m
Pt-plare Perp.01.0111 m

M:-0.0118 m
E:-0.0111 m
£:-0.0949

Design | Meas. ’ Close |

Calculated result of arc plane setout
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14. S.O.—Road

Principle: define a road with designed road data.

S.0.—Road

Click [S.0]-[Road, you will get the following dialog:

F{Dadlm :l
Chainage I— Ft
Right|[5

HAZ23°46718"
WAI338°1109%

| Information I

| View Pt position I

| Layout I

Road Setout

(1) Select road needed to setout from the dropdown list, as picture shown below:

HAZ23°46718"
WAI338°1109%

| Information I

| View Pt position I

| Layout I

Selecting road
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After selecting, plane map of road would be drawn on the screen as shown below:

(2) Input Setout chainage in chainage edit box

(3) Select leftside or rightside of the midline. If leftside is selected. Click , and
then if user needs to go back to rightside, click that button again. Input the distance
between point and midline.

(4) Click , as “Road Setout information” interface shown below.

(5) Click |Layout point position|, as picture shown below:

(6) Click , as picture shown below:

Ru:nadlru:nad: :l
Chainage IF Ft

Right [

HA22324617*
WAI338°1109"

| Information I

| View Pt position I

| Layout I

Road plane graph

Road layout info.

Cverall lengthe: 1100, 0000F:
Coord of design layout point:
MN=100,3077
E=6.1945
£=36.6250
Mo transect model at layout point or over the

transect model,elevation is subject to
rmidchainage elevation of this chainage!

Road Setout information
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Ru:nadlru:nad: :l
Chainage IH Ft
Right[[10_ ¢y

HA223°4616%
WAI338°1109"

| Information I

| Layout I

Layout point position

Chanage:400.000C P.Ht I El

-Information

Ha 223457167 Angle diff:220°14/14*
WAI338*11°097 Dist, diff;
SO H diff:
Right: I
Forweard:
s

Road point setout

(7) Click in road Setout. Carry out measuring of distance and angle, calculate
and show the difference between the designed chainage and real-measured point
according to the input designed data. See figure “Calculated result of road setout”.

Repeat the operation of “moving prism—Measuring”, until each index meet the
precision requirement of setout.
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Chainage: 400,000C

-Information

el Eolx]

HAZ23°45°16"
WAIF38°11°09"
S, 1332 Ft

&ngle diff:220°1414
Dist. diff: 98, 76599Ft
Ele. diff:-32.9309F

Right:6<4.9176Ft
Forward: 74, 42393Ft
;32 92309k,

MN:1.64358 Ft
E:l1.5766 Ft
246941 Ft

Calculated result of road Setout
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15. Function Introduction

15.1 File Menu

Fie Meas Edit 5.0, Tool Setup 87| £2) 62
=10 N

1 M
Open I i1 Pt name |PT4

Save "T\ Prisrmn H. |1.5
Save as 4  Dist

Irport » Y% Angle
Export ¥, Coord

Exit

P2 ; Hold |H Set

A :

ﬂm:223°46*15~ rm:33e°11*|:|9~ |5D: 6.133 Ft
File Menu

1. New Project

Function: Create a project file with suffix * .prj.

Operation: Click H@, the system creates a blank job.

Note: When you create a new project during viewing last project, the system will ask
whether to save project. Click Yes or No according to the needs.

2. Open project
Function: Open an existed project file with suffix * .prj.

Operation: Click —>, you will get the following dialog, see figure “File
selecting dialog" select the project file you need.
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Project name l Executive co,
Project code SLirvey Co.
Construction co, SLIrvey Cren
| -

Project na... I Saving position

5.exe WSouthDisk VWinEGhS . exehS.exe. ..

5 YSouthDisk VWinEGYS Y5,

5.123 WSouthDisk VwinEGhYS, 12345, 12,

4 YSouthDisk VWINEG 4 4. pr

111111 YSouthDisk VWinEGY 111111411, —
1231 YSouthDisk VWinEGY 123141231t

123 YSouthDisk VYWWINEGY 1234123, ot

Select a File

Note: System will shut the current project off when you open a new project. Note to
save the work.

3. Save
Function: Save current project.

Operation: Click —>, the system will save the project in your selected file
route, with the format of *.prj. See figure “Save file”:

IFiIe Meas Edit S.0. Tool Setup ﬂgg

R itreet et rame T4
X -"JT‘ Prismn H. |1.5
gt Save as or
a Project namme ‘ ngle
@ ord
(] | ¥se | | Cancel |

&= P‘z Hold ||H Set
A

E

Note: If this is the first time to save the project, system will ask you to select a proper

Save a file

file name for the project. (see figure “Save file”) . When saving a project, users must
save data into the disc directory of Genius software, i.e.: "SouthDisk". If the data is

saved to other directory, it will be cleaned out after removing the battery.

4. Save as

Function: Save the current file with another name.

Operation: Click —>, you will get the “Save as” dialog. Save it with a
proper file name.

Note: When saving the file with another name, the project must be saved into the
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“SouthDisk” directory.
5. Coord Import
Function: Import the known coordinate to current project file. There are two methods
to input: Manually Entry and Auto Import.
Operation: Click —>|Imp0111—>|Manual Entry, you will get the following dialog,
input the Pt name and coordinates and then click @, The input data of Pt coordinate

will be saved to Project coordinate database. The system prompts to input the next
point. After inputting coordinates, click [X] to quit Input Coord

IFiIe =R =l Input coord

IUnit:Feet Pt M, 4
3

Pt name IF‘T4

11

%  Angle
¥, Coord

Hold |H Set

g

F—|ﬁ-‘«:223°46“16” rm:33e°11*i:|9~ |5D: 6.133 Ft

Frdegorgom®

Input Coord

Click —>|Imp0111—>|Auto Import, you will get the following dialog, select the data
file (*.dat) which you need to import into this project. Click @ to confirm the

importing. See figure “Open coord data”:
Open I_ i X
o application Data /Programs Wi

2] \SouthDisk\
i Desktop i Recent CWINTS

i Favarites

My Docurnent

—Program Files Esc|1]2]3]4 6]7]8]9]0]- |
1

WE=Y Il.dat

Open coord data
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6. Export
Function: Export coord data file to create CASS coord data file (*.dat)

Operation: Click —>, you will get the Save as dialog, input the file name,
and then the coord data can be saved as *.dat format.

7. Exit

Function: to quit this software. System will give prompt to ask if you really need to

save current project.

15.2 Meas Menu

IFiIe Meas Edit 5.0. Tool Setup ﬁgg

i Occ and BS Set =

x-5ect r1 [Pt name|PT3

REM Prisrm H. |1.5
/ -

Recalculate 4 Dist

h % Angle
occ In The Center
Current P In The Center E

Meas || Fec.

HA:2§5°U5*19~ |w.\: 702 2g" F,D: 1692 m

..... BETZ

¥rAd8S0R 08

Meas Menu
1. Occ & BS Set
Before collecting or setting out data, occupied point and backsight point must be set;
otherwise all measured coord data are incorrect. Before Occ & BS Setting, known
points have to be input first.
There are 2 ways to set the Occ & BS points: BS Orientation and Azimuth Orientation.

BS Orientation:
Click: [Meag—{Occ and BS Set, you will get the following dialog, see figure “BS

Orientation”, Select BS Orientation|, the cursor first locates in Occ editing box. There

are two ways to input Occ Pt: one is to press the numeric keys on the display board to

input directly. If the Pt# doesn’t exist, after clicking M, there would be a Notice: “Occ
coordinate does not exist! Need to input manually?”. The other one is that using the
pen to select known point or control point on the touch screen. This requires zooming
out the Occ Pt and BS Pt to current view. The two methods can be used to input BS

point.
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During orientation, the Inst. Ht is default as 1.5m, use steel tape to measure the Inst.
Ht. accurately, and input this accurate value to the Inst. Ht item.

After inputting, rotate the telescope to sight the orientation Pt precisely, click mto
finish Occ & BS orientation. System will prompt: “Occ has been set
successfully...... ”, and then an Occ symbol shows at the occupied point, and a dotted
line appears to connect occupied point and orientation point, indicating that orientation

has been finished.

[6s orient[¥] check pt | [ check|ok] x|
o |1 BS IE Inst.Ht |1.5
!

3
' R

pe B

F—|ﬁ-‘«:223°46“1?” rm:33e°11*|::|9~ |5D: 6.133 Ft

»prAd®mo o

BS Orientation

If there are checking points (known points) , you can check Occ Pt and orientation Pt.
See figure “Check Occ Pt”. Input Occ Pt, BS Pt and check Pt, and then click M before
Check], system prompts “I. Sight check point. 2. Press “OK” to start checking. See
figure “Check Notice”. Press @ to return to check result, see figure Check result. If
the check result is disqualified, click @, system will return to the interface of Check
Occ Pt. Users can adjust the telescope and do the Occ Pt checking again. Repeat this
until the checking result is qualified, and then click to finish Occ Pt checking.

[Bs orient[>]  check pt |2 v Checklok]| x |
2iCC Il BS IE Inst.Ht |1.5
ey

3
' A

= £

P—|ﬁl:223°46’16” Pfﬂ«:BBB“ll“lZ:IQ” |5[:u: 6.133 Ft

»rAdee 0
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Check Occ Pt

[6s orient[¥] check pt 2 [ checkoK| x |
Do |1 BS IE Inst. Ht |1.5
1

e

1. Sight chieck point,
2. Press "OK" to start checking.

b | q

P—|ﬂ:223°46“16” rm:338°11*|::|9~ |5D: 6.133 Ft

PrAde8 Do

Check Notice

IE‘5 Crient. :l Check Pt |3 Checklzl
occ |1 BES |2 Inst . HE |1.5

RN Notice

Resuilt:

i 1.645 Ft
dE:34.324 Ft
result qualified?

AL z :

H&:223°45*1?~ rm:aaa**n*ug” |5D: 6.130 Ft
Check result

PrAdeos05 o

Azimuth Orientation:

In the Occ Pt checking box select |Azimuth OrientationL see figure “Azimuth Orientation”,
the BS changed into Azimuth, which requires to input BS azimuth as per the format of
“degree, minute, second”” manually. Other operations are same as BS Orientation.

Azimuth I:I:l Check Pt |3 CheckEl
SR azimuth | Irst.HE [1.5

Azimuth Orientation
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2. X-Sect
After setting Occ, click —>, as graph ‘X-Sect’:

Road IW :l Chainage I X

Next:observe center line point

*-Sect Pt
! Center Line S

3
1 =
\ frset
—_— 1 i
— (|
———
—

X-Sect

Setting occupied point before measuring transect. After that, click —>,
then get into window of measuring transects.

At the first time of measuring transect, user can input number of the road needed to
measuring transect in the road list. Then input chainage in rightside chainage box,

such as “Set road and chainage™:

Road IM :l Chainage I El

| Next:observe center line point |

Set road and chainage

Click “Next: observe center line point” to get into midchainage observing window, as

“Midchainage observing”:
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-Mid chainage measurement

Code |1 P.Ht I
Ha: 0*00‘01*
WA1F0 1648 M
=10 Y
Browse || Resetup Meas.
Last step:transect set X
MNext step:transect point measurement

Midchainage observing

After inputting chainage code and prism height, rotating telescope to sight at prism on
midchainage, click “Next: observe center line point”. Window will show the observing

result when measuring step is over, as picture show “Midchainage measuring results”:

-Mid chainage measurement

Code IE P.Ht |1.5

HA: O=00‘01* E:6.5617 Ft
WAF4271156" M:1.4558 Ft
S[5.9602 Ft 21106053 Ft

Browse || Resetup

Last step:transect set X

Next step:transect point measurement

Midchainage measuring results
After measuring midchainage, click “Next step: transect point measurement” to get
into the measuring step for transect point, as picture shows “Transect observing”:
If at this time, it is required to reset transect, click “Last step: Transect set”, system
will save the transect data already measured, and to enter into next transect observing
step.
If at this time, user finds that error of Occ setting or Occ has been changed, you can
click “Resetup” to get back to Occ setting window. After user sets Occ correctly,
system will get back to “Midchainage observing” dialogue box.
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-Transect point measurement

Code IE P.Ht |1.5

Ha: 0*0000* E:5.5617 Ft

WA 342011 56" M:1.4542 Ft

5059751 Ft Z:10.6103 Ft
Browse

Last step:Mid chainage measurement X

Save transect point measurement

Transect observing
When observing the transect, transect point code will accumulate automatically and
user can change the code and prism height.
After rotating the telescope to sight prism put on transect, click “Meas” to enter into
window for transect point observing. When a transect point measurement is completed,
click “Save transect point measurement” to save the observing data. System will show
automatically next window for transect observing, code will accumulate 1; prism
height will be the same as last time.
Notice: If user has changed code, and code is the same as midchainage code, system
will pop up a notice box, show as picture “Notice 1”.

Code of transect point and mid
chainage can not be same!

Notice 1

If user has changed code, and the transect code has already existed at former transect
code, system will also pop up a notice box, show as picture” Notice 2”.

| The point was rmeasured before,
1 wvant to cover it?

Notice 2
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Clicking “Yes” will cover all of the measured data, if click “No”, system will turn
back to transect point observing window to wait for modifying code and save transect
observing data again.

Click “Browse” in window of transect observing, all of the Occ and observing

information could be viewed. Click “x”to quit transects observing.

3. REM
Click —> to get into remote height window, show as picture “REM”:

REM

P.HE |
-Aim at prism

wa, |
D |

-Aim at target
v |

Result
REM

In REM dialogue box, default prism height is empty; user can change the prism
height.
First step: Rotate telescope to sight at the prism on basic point and click “Observation”,
system will show back the vertical angle and SD of prism, as picture shows “Sight
prism”:
Aim at prism
wa [342°11'56"
5D |5.9708 Ft

Sight prism

Second step: Rotate telescope to sight the point needed to observe, click
“Observation”, system will show back the vertical angle of observing point and show

the result of the height of observing point. Show as picture “Calculation results”:
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Aim at target

W (334714514

[

Result

Target H |-13.135 Ft

Calculation results

Notice: If user need to change the prism height after calculation result showed, then
need to click “Observation” to recalculate remote height.

4. Coordinate recalculation

This function recalculates coordinate data of drawing graph, according to raw data.

User should use this function to recalculate coordinate after modifying error of raw

data.

Click menus in turn: [Meas—|[nverse|, as graph “Inverse menu” below:

IFiIe Meas Edit 5.0, Tool Setup

oce and BS Set
¥-Sect
REM

Irwverse

oce In The Center
Current Pt In The Center

.

ool

Pt name [PT34

Prism H. IF

Meas || Rec.

b Eé

PrAd@epnoem

F—|ﬁ-‘«:223°46“1?” rm:33e°1lfljg

Inverse menu

Dialogue box showing as below will pop up:
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Fle Meas Edit 5.0, Tool setun 3 <2/ |
illeE : Pt name |FT34

e 41 Brrisrm H. |1.5
Notice m Dist
Systemn is about to calculate all the  |ngle

points with raw data and koown
coordinates, continue 7 ord

i

Meas || Rec.

b Eé

F—|ﬁ-‘«:223°46“16” rJA:33E:°11*|f|9~ |5D: 6.130 Ft

*rdes0MR0m8

Coordinate recalculation notice
Click “Yes” to recalculate, click “No” to turn back to software main window.

5. Centering the Occ

In measuring process, surveyor usually needs to find the location of Occ quickly.
Click Meas—{Occ In The Centet], current Occ would be centered and shown on screen.
The display scale would be the same as before. As picture shows below:

Fle Meas Edit 5.0, Tool setun 3 <2/ |

Linit:Feet

Pt name [PT34

Prizmn H. |1.5
4  pist
A

¥, Coord

Meas || Rec.

g

Hﬁ.:223°46“1?” IP’.&:BBB"II“DQ” |5D: 6.130 Ft

PrAd@epnoem

Centering Occ
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6. Centering point
This function could make the last measured point centered and shown on screen.
Click menus in turn: Meas—|Current Pt in The Center, as picture shown below:

|Fle Mess Edit 5.0. Todl setun 57 <2 62

A Occ and BS Set

X-Sect Pt name [PT3

REM Prisrn H. |1.5
<l i

Recalculate = Dist

% Angle
¥ Coord

Meas || Kec.

occ In The Center
Current Pt In The Center

:

ﬁﬂ«:233°|:|1*4?*; rm: 702034 |SD: 1.652 m

PrdesnDngo®

Centering point menu

At this time, the 4th point measured would be centered and shown on screen, shown as
picture:

Fle Meas Edit 5.0, Tool setun 3 <2/ |

Urit:Feet Pt namelﬁ

Prisrm H. IF
4 % Angle

Meas || Rec.

*rdes0MR0m8

F—|ﬁ-‘«:223°46“1?” rm:33e°11*|:|9~ |5D: 6.130 Ft

Center and display point
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15.3 Edit menu

Fle Meas Edit 5.0 Tool Setun 3 <2/ 6|

Coord Data
Faw Data
Fil-Cut Data
Alighrmment Data

LInit:Fg

g

Pt name |[FT1

Prisrn H. |1.5

| Dist
% Angle

Hold |H Set

*rdeEs20M 08

Edit menu

15.3.1 Coordinate data
Click [Edift—{Coord datal, show as picture below:

IFiIe Meas Edit 5.0, Tool Sefu

Fill-Cut Data
Alighrmment Data

4

+

HA: g9°59'50* rJﬂ.:l?D"DE“BE” |5D:

LREsiis

Pt name Iﬁ
Prisrn H. IF

Meas || Rec.

*rdes0MR0m8

F—|ﬁ-‘«:223°46“1?” rm:33e°11*|:|9~ |5D: 6.130 Ft

Edit menu for coordinate data

Click “Coord data” to get into view coordinate dialogue box, shown as picture below:
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Browse coord data

—[x

Pt ... [PtH.. [N = | z

1 22[C... 3.2808  6.9617  9.8425
2 22[C... 3313648  £.5617

3 22[C... 460.4014  -68.9480

4 22[C... 480.5278 -225.7450

.
—

]

View coordinate data
Contents shown in “View coordinate” window by sequence are point number, point
name, coordinate X, coordinate Y, coordinate Z. Use pen click one of coordinate
records. System will pop up edit window of this coordinate record, as picture shown

T cooanate e EIEA|

below:

Pt [PeN. | PENO__ 2y [513648
T

2 22[cC... Pt name [=NEEElg EIEr.SEul?‘

3 2. S
4 22C..

.
—

]

Edit coordinate
User could edit the point name and coordinate of this point with coordinate edit
window.
Click “OK” to confirm edit after modifying the coordinate and turn back to coordinate
view dialogue box or click “x”directly to cancel edit and turn back to coordinate view
dialogue box.
If user needs to delete one coordinate record, could use pen choose this record, and

click “Delete” in coordinate view window to delete record.
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15.3.2 Raw Data
Click —>, as picture showed below “View raw data”:

Browse raw data

Occ--= X 0.0000 Ft %:0.0000 Ft 2:0.0000 Ft IHEJ
Positioning--= X! 0.0000 Ft :0.0000 Ft £:0.0000
Sight--= PT4,,1.5000 Ft

HA:270.000000 8:334,141400 506,36
Sight--= PTS,,1.5000 Ft

HA217.350200 Wa:334.141400 SOiG.4E
Occ--> X 0.0000 Ft Yi0.0000 Ft £:0.0000 Ft In:
Positioning--= X -32.8084 Ft Y:-32.8084 Ft Z:0.0
Occ--= X 0.0000 Ft ¥:0.0000 Ft 2:0.0000 Ft In:
Positioning--= X -32.8084 Ft %:-32.8084 Ft Z:0.0

« | rT‘

View raw data

Occ information, position information and sight point information of project are
included in raw data view dialogue box. Date in dialogue box only can be viewed, not
be modified.

If there is no raw data record before, the view dialogue box will show as below:

Browse raw data
Mo rawe data ..., J

| -

No raw data
15.3.3 Fill-Cut Data
Click [Edif—|Fill-Cut Datal, as picture “Fill-Cut Data” show:
User can select the road and chainage needed to view from the “Road name and

chainage” dropdown list. Corresponding Occ information and each transect point
observing information would be showed at synchronizing data display area downside

of screen.
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Notice: Data in dialogue box can only be viewed, not be modified.

Road name: roadl Chainage: 1 EI X

Occ--> X 0.0000 Ft Y:0.0000 Ft 2:0.0000 Ft Ir‘ElEl
Positioning--= X -32.8084 Ft %:-32,8084 Ft £:0.0
Sight--= 1,,1.0000 Ft

HA!Z25.000000 &:338,110900 50iG.1%
Sight-->  2,,0.304300

HA!Z25.000000 Wa:338.110900 501,86

g o

Transect observing data

15.3.4 Alignment Data

Click [Edif—|Alignment Data|, design window for road will pop up, as picture show
“Road design”.

Road data
Foad name |

roadl
Del Edit Add Import | | Export

Road design

In road design window, functions of four icon downside from left to right are: :
delete the road design data user selects. : edit and modify the horizontal and
vertical alignment of road user selects. @: add one road alignment data. :
input road design data from files. (Suffix of road design is rod, please refer to

“Appendix A: File forms for Engineering genius” about rod form.).: export the
selected road design data and save them as file form.
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Add road design data:
Refer to “{Editl—|Alignment Data” to get more details

Export road design data:

Choose the road name needed to export, as picture “Select road” shows. Use pen to
select the road needed to export from road name list. When one road is selected, chose
road name would be brighter, and the horizontal, vertical alignment graph would
display. Click , system would pop up a “save as” dialogue box, input the file
name needed to export at the name box. As: Road 1, as picture showed below:

Road data
Road name
Del Edit Add Import | | Export

Select road

Save As BoE

2] \SouthDisk\

><

o application Data /Programs Wi
i Desktop i Recent CWINTS
i Favarites

My Docurments
' Program Files

1
Mame: Iﬂ

Export road name
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Edit road design data:

Refer to “[Edift—|Alignment Datal” to get more details

Delete road design data:

Select road name needed to delete from road list, as picture showed “Select road”.
When one road is selected, chose road name would be brighter, and the horizontal,
vertical alignment graph would display. Click , Notice dialogue box would pop up,
as picture showed below. Delete, @ Cancel.

Import road design data:
In picture “Road design”, click ; “Open file” dialogue box would pop up.
Select the file name needed to import, click :

Open =
2] \SouthDisky
- &pplication Data ' Programs 2 WA
' Desktop /' Recent L WiInTS
 Favorites StartlUp
My Docurnents 7 system
' Program Files 3 WINEG
Marne: Type: IFU:IaI:I File {*.rod)
Open file

If there is same file in imported files as the road name in road name list, dialogue
“Same road name” would pop up automatically, and modify the road name in
imported files. @ Continue, @ Cancel.
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Foad name | X

roadl

The input road has already
existed,systern will change the road |——
name as: roadl_1,continue?

Del Edit Add Import | | Export

Same road name

15.4 S.O. menu

[Fie Meas Edit 5.0 Tool setun & <2/ 6|

- Radiate
LInit:Feet
Paint Pt narme [PT4

Line » Prizmn H. |1.5

Plane 3 A  Dist
Road layout Y Angle

Meas || Rec.

£

F—|.&:224°59“5Eﬂ” rm:33e°11*|:|9~ |5D: 6.135 Ft

¥raAmaepnee

S.0. menu
Notice: Before Setout starts, user must complete setting Occ correctly. If still not set

Occ, system will notice that needing user to set Occ first when any Setout function is
clicked. Showed as picture” Set Occ notice”
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Fle Meas Edit 5.0, Tool setun 3 <2/ |

Linit:Feet Pt name]ﬁ
Prizrn H, 11.5

set,

& Occ and BS points have not been
MNeed to set right now?

Meas || Rec.

g

F—|ﬁ:224°59“58” rm:33e°11*|:|9~ |5D: 6.135 Ft

*rdes0MR0m8

Set Occ notice

Select “OK”, system would enter into Occ set automatically, if choose “X”, system
would give up setting Occ and turn back to main menu directly.

15.4.1 Radiate Setout

Function: set equipment at one reference point, get accurate position information of
known point according to the angle from the line passes through known point and Occ
to zero direction of Occ and the distance from Occ to known point.

5.0, | P.HE | 5.0.| x|

-Information

HA: 22500007 Angle diff:
WAI33R*11°'097 Dist, diff;
SO H diff:
Right: I
Forweard:

s

Radiate Setout

Click at rightside of Setout point input box, Setout point choosing dialogue box
would pop up under the Setout point input box, as below:
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so. [ [Pick

Infl From List
Ha|  From Wies
Add

WA

Refer to “—>” to know more about details.

15.4.2 Setout point

Click —>. As picture “Setout point menu” showed.
Refer to “S.0.—Point” to know more about details.

IFiIe Meas Edit 5.0, Tool Setup

UnitFest | nadiate
Line 3
Plare »
Road layout

LREsiis

g

Pt name [FT4

Prism H. IF

Meas || Rec.

*rdes0MR0m8

Setout point menu

15.4.3 Setout line

Hﬂ«:EES“DD“Dl” rm:33e°11*|:|9~ |5D: 6.133 Ft

Click —>. As picture “Setout line menu” shows.

Refer to “S.0.—Line—Poly Line”, “S.0.—Line—Arc” to know more about details.
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Fle Meas Edit 5.0 Tool setun 3 <2/ |

- Radiate
Linit:Feet
Eaint Pt narme [PT4

Paly Lime -|1-5
Flane B Arc Dist

toadlayout | |\ ngle |
¥, Coord

Meas || Rec.

g

Hﬂ«:EES“DD“Dl” rm:33e°11*|:|9~ |5D: 6.133 Ft

*rdes0MR0m8

Setout line menu

15.4.4 Setout plane

Click —>. As picture “Setout plane menu” showed.

Refer to “S.0.—Plane—Slope”, “S.0.—Plane—3 points-plane”, “S.0.—Plane—Arc
plane” to know more about details.

Fle Meas Edit 5.0 Tool setun 3 <2/ |

- Radiate
Linit:Feet
Eaint Pt narme [PT4

Line » Prizrn H. |1.5

Slope :I
Road layout 2 Points-Plane :I

Arc-Plane
. TOOT

Meas || Rec.

g

Hﬂ«:EES“DD“Dl” rm:33e°11*|:|9~ |5D: 6.133 Ft

*rdes0MR0m8

Setout plane menu

15.4.5 Road design

As picture shows “Road Setout menu”. Click [S.0J—Road layout, graph showed as
below:
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Fle Meas Edit 5.0 Tool setun 3 <2/ |

- Radiate
Linit:Feet
Eaint Pt narme [PT4

Line » Prizmn H. |1.5

Flane 3 A  Dist
Road layout Y Angle
¥, Coord

Meas || Rec.

g

Hﬂ«:EES“DD“Dl” rm:33e°11*|:|9~ |5D: 6.133 Ft

*rdes0MR0m8

Road Setout menu

Ruadlm :l
Chainage I— Ft
Right [ ¢

HA225=0001%
WAI338°1109"

| Information I

| View Pt position I

| Layout I

Road Setout

Refer to [S.0—>[Road layout| to know more details about Setout.
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15.5 Tool menu

IFie Mezs Edit 5.0 Tool setun 87 (x| [A
U — CDgD » %
nit:Meter

Ared arne |FT4
Paint in Direction [ H. |1-5

Inverse Dist
% Angle
¥ Coord

Meas || Rec.

£

F—|ﬂ.:228°34“32” rm: 702140 |5D: 1.692 m

rde805 0

Tool menu

15.5.1 COGO

Intersection
Resection b arme P74
Linear intersection nt in Direction [0 H. |1-5

Angle intersection erse Dist
Vertical distance point E
Radiate

Foot of perpendicular E

Distance line

Line intersection Meas| fec.
Paint on line %

SIH,rmmetrﬁ,r point | e |5|:.; 1.692 m

COGO menu
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In WinMG2007 software, COGO contains Forward Intersection, Resection, Linear
Intersection, Angle Intersection, Radiate, Foot of perpendicular, Distance line, Lines
Intersection, Point on line, Symmetry point eleven coordinate calculating functions.
Each coordinate calculating function has simple picture to instruct. System supplies
manually input, capture on screen with pen and select from coordinate list three types
methods to input point number at every place where to input point number.

If coordinate has already existed at the point we need to calculate, software will
reserve a coordinate data which has same coordinate with the existed point. And the
point number of that new point will be equal to the sum of the max number of existent
point number plus one. Software will show the notice of failure if there is no such

intersection.

Forward intersection
According to forward intersection, we have point 1, point 2, both of them are known
points. Set occupation at these two points and get value of £1, £2, to calculate
unknown point P. The mathematical model as below:
<P= Il Xeotgsl 22 ¥ etg Sl —yvl w2
ctgs1+tetgs2
P= vlxXctgA2+yEXctg Sl —xl+x2
ctglltctgl2 .

As picture ‘Forward intersection’ shows, point 1 and point 2 are known, input angle

value and click OK. Point position will be shown on the screen, new point number
will be equal to the sum of the max number of existent point number plus one. As
No.5 point in picture ‘Forward intersection results’.

: The intersection points locate in the leftside of the direction of forward

motion.

File Meas

Intersect m

i

s -Iconograph ——

s o p £
@) | Unit:Fg i E B
&l .s -
a Cl:ujel

2

a *
| Fine | "eC
e g |

}Lm: -EIQ“SQ'SQ" rm: 156°04'10" |5D|: 0.000
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Forward intersection

IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

E Ur':ut:Feet 3 —

) R.Ht
@ 4 Dist
= [ Mode |
® N & Fine | Mec.
A .1 g |_Is]
}Lm: 89°50'59" rm: 156°04'10" |5D|: 0.000

Forward intersection results

Resection

According to resection, we need three known points 1, 2, 3, two known angles a f3,
click OK. Intersection position will be shown on screen, new point number will be
equal to the sum of the max number of existent point number plus one. As point 6 in

picture ‘Resection results’.

|File UEER Resection OK
o L oo -Iconograph ——
B

it C A
= Ur‘lut.FE Bl
al
gt| | Pt Info —
& Cl:ujel
@

; 4
N ' Fine || Fec
= A .1 g |_Is]
}Lm: §9°53'59" rm: 156°04'10" |5D|: 0.000

83

Resection



WinEG2007

IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

= Ur?it:Feet —

2 - R.HE

et A Dist
- :* | Mode]
- - gl
}Lm: £9°59'53" rm: 156°04'10" |5D|: 0.000

Linear intersection

According to linear intersection, we need to set occupation at point P, get two
distances from point P to point 6 and to point 1, to calculate coordinate of point P.

As picture ‘Linear intersection’ shows, point 1 and point 6 are known points, input the
distances from two known points to intersection point P. Click @, Dialogue will

show P number as 7.Point P position will be shown on screen m and new point

Resection results

number will be equal to the sum of the max number of existed point number plus one.

Shown as point 7 in the picture ‘Linear intersection results’.

: The intersection points locate in the leftside of the direction of forward

motion.

IFiIe Meas

o by

|_Init:F4

Linear intersection
-Iconograph ——

FI
Sapi ‘_\Shp

=Pt Info

Code I

despo3o®

Fine | "&c

[5]

Linear intersection
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IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

= Ur?it:Feet —

2 - R.HE

et 4 Dist
- :* | Mode]

‘R P e P é F[IE]E Rec.
}Lm: £9°59'53" rm: 156°04'10" |5D|: 0.000

Angle intersection

In practical measuring, some problems like finding no place to put prism will appear.

If unknown point and the two known points are on same line, you can use this

function to get point P.

Linear intersection results

IFilE HEEER Angle intersection
. -Iconograph ——

Rl BS A (]
oY Ur‘lut:FE IV% Bs
= Occ B
gt| Pt Infl ——— g
& Cl:ujel o
@ e

; 4

N ' Fine | Mec
= A .1 g |_Is]
}Lm: g9°59'59" rm: 156°04'10" |5D|: 0.000

Angle intersection

As picture ‘Angle intersection shows points 4, 6 are known, Point 1 is occupation
point, point 3 is back point. Input turn angle o and click @ to calculate point P.
Dialogue box will show intersection number as 8 points position will be shown on
screen. New point number will be equal to the sum of the max number of existent

point number plus one. As 8 points in the picture ‘Angle intersection results’.
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|File Meas Setup IF:eaI line :l
"V ONASD £2E0EH Y

IE-}_ Irit:Feet cod
. ade
H 3
o : B R.Ht
& A Dist
2 ngle
Q : . Y  Angl
& i .S Mudel
: E!
M .8 Fine | "=t
= A 1 g | Is]
HA: 89°50'50" rm: 156°04'10" |SD: 0.000

Vertical distance point

Point A, point B are known, distance between B and foot is S1, the distance from

unknown point P to the line pass through point A and B is S2, to get point P

Angle intersection

coordinate.
IF“E L= Vertical distance point OK
o L oo -Iconograph ——
TP

= Ur‘lut:FE o) a1 B

oY i A B 51

S@ Pt Info ——— =2

el Cl:ujel

@ s

: L4

N +5 Fine Rec.
= A . g |_Is]
}Lm: g9°59'59" rm: 156°04'10" |5D|: 0.000

Vertical distance point
As picture “Vertical distance point’ show, point 1 and pint 2 are known, input distance
S1, S2, click @ and get coordinate of point P. Point P’s number is 4.Position of it
will be shown on screen. New point number will be equal to the sum of the max
number of existent point number plus one. Shown as point 4 in picture’ Vertical
distance point results’.
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IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

= Ur?it:Feet —

2 - R.HE

£t 57 A Dist
- :* | Mode]

E +.1F5+4 % F[IE]E Rec.
}Lm: £9°59'53" rm: 156°04'10" |5D|: 0.000

Vertical distance point results

: When the sequence of point 1 and point 2 is counterclockwise rotation, let S1
be positive value, otherwise be negative value. When foot is located between two
known points or on the extending line for the opposite direction of the straight line, S2

should be positive value. When it’s located just on the extending line for opposite

direction of the straight line, S2 should be negative value.

Radiate

Point A and B are reference points, set occupation at A and set B as start direction, get
horizontal angle and distance S by measuring, to calculate point P coordinate. Show as

picture ‘Radiate’.
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Set occupation at point 1, set point 2 as start direction, input the distance from pint 1
to point P and horizontal angle a, click @, then get coordinate of point P. Point
number of P point is 5,position will be shown on screen. New point number will be

equal to the sum of the max number of existent point number plus one. As point 5 in

picture ‘Radiate results’.

IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

= Ur?it:Feet —

al - R.HE

gt 4 Dist
= & [ Mode |
[ g ]
}Lm: £9°59'53" rm: 156°04'10" |5D|: 0.000

Radiate results

Foot of perpendicular

Points A, B, C are known points, make C as reference point, to calculate point P which
is foot of perpendicular for line AB and point C.

As picture ‘Foot of perpendicular’ show, straight line pass through point 1 and point 2,
point 5 is reference point, click @ ,then could get point P. Position is shown on
screen. New point number will be equal to the sum of the max number of existent

point number plus one. As point 6 in picture ‘Foot of perpendicular results’.
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IFilE BEESR Foot of a perpendicular
o Ly 8] -Iconograph ——
C
# | Unit:Fg B
&l .3 A—JLB
gt LRt Info  —
& Cl:ujel
s

e

4
M Fine || Fec
SHAL g | Is]
}Lm: go°59's8" rm: 156°04'10" |5D|: 0.000

Foot of perpendicular

IFiIe Meas Setup IReaI line :l

NI ASD | EPEBDME S

# | Unit:Feet —
SN R.HE

S 4 Dist
=1 2 % Angle
@ c 4 Mode |

N Fine | M°C
= I g | Is]

}Lm: g9°59'53" rm: 156°04'10" |5D|: 0.000

Foot of perpendicular results

Distance line

Point A, B, C are all known points, AB is a straight line, S is a distance needed to join
calculation, to get the point which is on AB line and the distance from which to point
CisS.

As ‘Distance line’ show, a straight pass through point 1 and 2.Input distance from
unknown point to point 5, click @ to get point P. Position will be shown on screen.
New point number will be equal to the sum of the max number of existed point

number plus one. As point 7 in picture ‘Distance line results’.
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IFiIE HEEER Distance line m
o La pd -Iconograph ——
A

# | Unit:Fg P =
a 3 ~hep

=Pt Info  —
g? Scp
€ Cl:ujel

s
53]
4

N Fine | "eC
SAL g [Is]
,—m: 89°53'53" rm: 156°04'10" |5D|: 0.000

Distance line

: According to the limitation of known conditions, this method would produce
two intersections, our software will judge by choosing the one which is far from first

point. When operator needs to get another point, you can change the sequence of point

1 and 2.

IFiIe Meas Setup IReaI lire :l

NI ASD | EPEBDME S

# | Unit:Feet —
SN R.HE

S 4 Dist
=1 ;E % Angle
il 4 Mode |

M * Fine ||Rec.
= I g | Is]

}Lm: g9°59'53" rm: 156°04'10" |5D|: 0.000

Lines intersection

Distance line results

There is one line passing through point A and point B, and another one passing

through point C and point D, to calculate the intersection pint P of these two lines.

As ‘Lines intersection’ show, one line passes through point 7 and 5 another passes
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through point 1 and 4. Click @, intersection P will be calculated. Point’s position
will be shown on screen immediately. New point number will be equal to the sum of
the max number of existent point number plus one. Calculation result will be saved

automatically as point 8.

I':“E Meas Line intersection

* |+ pf ] [Iconograph —— .
LInit:Fs A><D 2 =
3 |lc B i
-Pt Info o [

4 Mode |

M Fine | M°C

1 g | Is]

}Lm: 89°53'53" rm: 156°04'10" |5D|: 0.000

B e R O C

Lines intersection

IFiIe Meas Setup IReaI line :l
*hNTNACD 200k S Y
Unit:Feet —

Code
5 R.Ht

4 Dist

e % Angle
5 Mode |

4 Fine Rec.

T{' B! " % [5]

}Lm: 89‘359'.59" rm: 156°04'10" |5D|: 0.000

ARBDROS

Lines intersection results
: when user inputs these four points by sequence, software will judge that
whether the two lines are parallel, if they are, system would notice that “calculating
failed, please check input data again.”
Point on line
Point A and B are known points, a straight line passes through point A and B, P is
inside point or outside point on line, S is distance from B to P, to calculate coordinate

of inside point, outside point P.
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File Meas

;

Point on line

okj X

. A -Iconograph ——
b o
# | Unit:Fg g"-Sbp
‘--Lx‘.:t.-'
=L P Shp
@ 35| FPtInfo ——
& Cl:ujel
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M Fine | M°C
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Point on line

As picture ‘Point on line’ show, a straight line passed through point 1 and 5, after
inputting the distance from unknown point to point 5, click @ ,point P will be
calculated and shown on screen immediately. New point number will be equal to the
sum of the max number of existent point number plus one. As point 9 in picture ‘Point
on line results’.

: If the input distance is positive value, the unknown point is on positive
extending line of straight line; if the distance is negative value, the unknown point is
on opposite extending line of straight line.

IFiIe Meas Setup IReaI lire :l
W NDVASD | 42Dk
Unit:Feet

Code
R.Ht

4 Dist

2 N  Angle
4
) + . Mode |

d® 8008

M F[im]E Rec.
A o |Is
}Lm: g9°59'53" rm: 156°04'10" |5D|: 0.000

Point on line results
Symmetry point
Point A, B, C are all known points. Line AB passes through point A, B, then calculate
symmetry point of point C about line AB.

As picture ‘symmetry point’ show, one straight line passes through point 1 and point 9.
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Point 4 is reference point. After clicking @, symmetry point P of point 4 could be
calculated. Point position will be shown on screen. New point number will be equal to
the sum of the max number of existent point number plus one. Show as point 10 in

picture ‘symmetry point results’.

H

File Meas

Symmetry point

o L oo -Iconograph ——

C
LInit:Fg ﬁ_]_ﬂ
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M G Fine | M°C
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dEeSsDE o

Symmetry point

IFiIe Meas Setup IReaI line :l
*hNTNACD 200k S Y
Unit:Feet

Code
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4 Dist

3
i % Angle
L2 Mode |

Fine | M°C

ijf; ________ ____________________ g | s

}Lm: -EIQ“SQ'SEI" rm: 156°04'10" |5D|: 0.000

d® 8008

Symmetry point results

15.5.2 Area computations

Area computation could calculate area of every closed polygon and area which is
made by three or more points that not on same straight line. The points could be
known coordinate points and also could be unknown point in graph.
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Calculate area made by three points which not on same line: In area computation
dialogue box, user could input coordinate point by screen capture function with pen.
Also could use digital keyboard to input coordinate point. If the point is known point,
the point number would be shown in display window. If the point is an unknown point.

“H” would display in point number box. As picture “Area computation” described

below:
IFiIe IlArea
[ Nu:..|3
1{PT1): 0.000  0.000 up |
2(PT2): 32,808  -32.808
3(PT3): 0,000 -32.808
Area; Ft.50

£

FrdeBdDRLo0E

HA:225°00'03% VA:338°1109% 5D 6,133 Ft
Area calculation
: As the differences of the coordinate point positions, the shape points make can

be different. As a result, the area would be different too. So user has to input the points

by correct sequence, in order to get the correct area data you want.

15.5.3 Point in Direction

Function: Calculate unknown point, according to a known point, HD and azimuth.

Steps: Click [Tool—|Point in Direction], showed as graph below:

[Ur Ipl_ckl M | Result ———

E I— Pt name IF'T4
Azirmuth I M I
w[ | E |

M= W

£

FrdeBdDRLo0E

Hﬂ«:EES“DD“DE” rm:33e°11*1|:|~ |5D: 6.133 Ft
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Point in Direction
Input known point, HD, azimuth and calculate with clicking @ If select “Save
calculation point”, this point would be shown on screen and added to project file. As
graph below showed:
Known data: Point 1; Azimuth, 180°; HD, 1. as picture showed below:

IFiIe I Coord calculate m
B pick| M [0.000 Result

E |-32.808 Pt name I3

S
a
Azimuth {120] ] 2.LE0 ¥
e

o B E |-32.e|:u3

it

£

*rdeEs20M 08

Hﬂ«:EES“DD“DE” rm:33e°11*|:|9~ |5DI: 6.133 Ft

Calculation result

Click to save coordinate, as picture shown below:

IFiIe =\ Coord calculate m

W|Lck| n [o.000 Result

E I-BE.BDB Pt name I3 5

d

AZimLth IlBEI M I'E'DDD ¥
=]

[32.808
HD 2 .

2

+

£

FPrdepD0Drn o

P—|ﬂ«:225°EIEI“EIE” rm:33a°11*|:|9~ rstru: 6.133 Ft
Saving coordinate notice
15.5.4 Inverse

Function: calculate the horizontal distance from Occ to known point and angle
from known point to BS point with Occ, BS point and one known point.
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Inverse m
Occ BS Target ———

ol pick || | pick || | pick |

e | | |

[Result

Azirmth I Angle | HD |

Tl

Meas | Rec.

A =

M Hai263°04'33" A 37°02/43" BD: 1692 m

Inverse

Steps: Click —>. Input Occ, BS points, known point and click Calculate to
get horizontal distance and angle. Shown as the picture below:
Known data: Occ point 1, BS point 7, and known point 9. As picture “calculation

result” shown.

OCC BS Target ———
n |[j0.000 | pick||[22.502 |Pick||[2.000  Pick|
E ||:|.|:u:u:| |-32.5|:|e |-32.5|:|e
Result
AzimLth |266.3D41 Angle |41.3|:|41 HD |32.=359
L
T
= 2
. | E
ﬁm:zzamufuzf* rm:338°11*1|:|~ |'5DI: 6.133 Ft

Calculation result
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15.6 Setup menu

[Fie Mess Edit 5.0, Tool setup  ¥° (¢ [
Unit:Feet Systern Setup —
Project

Lnit Set
Measurerment Set

Support
Systern Information

£

Frdea0ornoe

HA:EES"DD“DE” rm:33a°11*|:|9~ |5DI: 6,133 Ft

Setting menu

15.6.1 System Setup
Click |Setup|—>|System Setup|

, setting graph dialogue box would pop up, as picture

“Graph setting”:
Gystem set Eﬁ
rScreen Capture —— 0 Info
Range Iw :l Pixel IF't Mo, :l

Endpaint Select Mode

[] Mearest Paint Bt No.

Pover
v| Sheet Line Systern  ——
: [ Marth &rraw

Scale Il':":":' E [ Quick Draw Mode
Marm IEEI XS0 :l
Dist Lnit

Graph settings

J

Screen capture: The accuracy arrange of screen capture is about 1~10 Pixels. Bigger
the pixel is, larger the screen capture is. At same time, accuracy of screen capture
would be lower. In order to reach the requirement of job, user could set the

arrangement by them. The system default arranges is 5 pixels.
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Map subdivision: Set the drawing scale and subdivision size, there are 1; 500 1; 1000
1; 2000 different size and 50x50 50 x 40 different subdivisions to select. The system
default drawing scale is: 1:1000, man subdivision is: 50x50.

Coordinate drawing style: Set display type of coordinate. System has None, Pt, Pt
number, Pt name, Elevation five display types to choose. User could select the display
type for showing coordinate according to their habit. System display type default is Pt
name.

Coordinate selecting type: Set the searching style for choosing coordinate point.
System has Pt number, Pt name two kinds of searching type to choose. User could
select the display type for showing coordinate according to their habit. Searching type
default in system is: Pt name.

The functions of three icons downside of the window are: 1 Battery capacity: system
would display battery capacity if this function is activated; 2 North arrow: system
would display north arrow if this function is activated; 3 Speedy drawing.

15.6.2 Project information
Click —>, System info dialogue box would pop up, as picture shown

“Project information”

Project name EE' Executive co.
Project code Survey Co,
Construction co. SLIFvEy Crem

Save Exit

System information
Saving path, project file name, file version and creating date of project file would be
included in system info dialogue box.

15.6.3 Setup unit
Click these two options in turn —>, “Unit Set” dialog box will be shown
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as below. User can set the unit of angle, distance, pressure, temperature here. For

example: when angle unit is set as Gon, distance unit set as Feet, corresponding sets

would be changed in the whole software.
Note: Once change the unit, system will change all of the data into the data in the unit

user set.

IFiIe e

A2 OELE

Unit set 0K
Ll — Angle Unit ~Distance Uint -
{® Degree (O Meter
() Gon (@ Feet
) wi () US-Feet
~Pressure Uint 5 — Temp Unit —

@ hpa
() inHg

() mmHg

OFE
O E

Unit setting

Unit setting options

Menu Selecting Item Contents

1. Ang. Unit Degree/Gon/Mil Select degree (360°) , gon (400 G) or mil (6400 M)
for the measuring angle unit to be shown on the
display

2. Dist. Unit Meter/Feet/ Select the distance measuring unit Meter, Int. Feet

U.S-Feet or U.S Feet.

3. Temp.Unit C/°F Select the temperature unit for the atmospheric
correction

4. Pres.Unit mmHg/ hPa/ inHg | Select the air pressure unit for the atmospheric
correction.

Measurement unit setting

15.6.4 Measurement setting

Click these two options in turn: |Setup|—>tMeasurement Seﬂ, “Measurement Set” dialog

box will be shown as below:
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Measurement settings:

[Fi

| Measure Set

! Tilt

<Y () 1-axis { ) 2-axis @ Off

£l| — Atmospheric reflection coefficient —
@l Oo @ 0.14 {020

. Vertical I d

_J ————Vertical angle mode

g

Al| @ Zenitho () Level 0
ﬁ'ﬁ-‘-‘-."ZZS OoO wAEse IT 10 o FE?TFI

Measurement setting

Menu Selecting Contents
Item
. OFF/1  axis/2 Selept the tilt sensor optlon. for OFE, (1 axis)
1. Tilt . vertical only or (2 axis) vertical and
axis .
horizontal
. Select the coefficient correction for
2. Correction . .
refraction and earth curvature. Selections
for atmosphere | 0/0.14/0.20 ) . )
refraction for the refraction coefficient are :
OFF( No Correction ) , K =0.14 or K =0.20
3.Vertical Zenith/Level Select Fhe vertical angle reading for Zenith 0
angle model or Horizontal 0.

When Off is chose, Tilt will not be working with the vial plate over the range; When 1
or 2-axis mode is chose, Tilt will be working automatically with the vial plate over the

range. And The Tilt dialog box pop up. This dialog box will not disappear until total
station is leveled. Shown as below:
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Tilt rode:
=5 Tk ||°fF

Fle Meas Edit 5.0, Tool Setun 3 <2/ |

Target W | 0e0s'z22"

[axis
¥ | -0*01's50" Off | Back |

ﬂm:zzamumf* rm:33e°11*|:|9~ |5D: 6.133 Ft

Tilt
The rest functions are described in Win total station manual specifically, read Win

total station manual, if want to know more.

Atmospheric Refraction and Earth Curvature Correction

The instrument will automatically correct the effect of atmosphere refraction and the
earth curvature when calculating the horizontal distance and the height differences.
The correction for atmosphere refraction and the earth curvature are done by the
formulas as follows:
Corrected Horizontal Distance;

D=S * [cosa+ sina* S * cosa (K-2) / 2Re]
Corrected Height Differentia;
H= S * [sina + cosa* S * cosa (1-K) / 2Re]

If the correction of atmosphere refraction and the earth curvature is neglected, the
calculation formula of horizontal distance and the height differentia are:

D=S-cosa

H=S-sina

In formula: K=0.14 "o Atmosphere Refraction Modulus
Re=6370 km """t The Earth Curvature Radius

A (orp) ..o The Vertical Angle Calculated From Horizontal Plane
(Vertical Angle)

G e Oblique Distance
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NOTE: The atmosphere refraction modulus of this instrument has been set as: K=0.14.
It ALS can be set as: K=0.2, or be set shut (0 VALUE).
15.6.5 Technical supports

WinEG2007 technical support website, Address: http://www.southinstrument.com

15.6.6 Software information
WinEG2007 Version, copyright information.
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Appendix A: File format of Engineering Genius

* dat Coordinate data file

Format of coordinate data file as below;

Point 1 name, Point 1 code, Point 1 Y (East) coordinate,Point 1 X (North) coordinate,
Pointl Elevation

Point N name, Point N code, Point N Y (East) coordinate, Point N X (North)
coordinate, Point N Elevation

Instruction:
Each line in file indicates one point; Unit of coordinate Y, X, Z of every point is meter;

comma can not be contained in code.

*rod Road data file
Data file form is as below:
[HEADER]
ROADNAME, roadl
VALTYPE, 0

[END]

[ALIGN]

START, 300.000, 488342.493, 2552134.180

STRAIGHT, 30.0000, 500.00000000000

ARC,-2000.000, 500.000000

SPIRAL,-2500.000, 300.000000

Pt, 489996.699, 2558932.226, 3500.000, 300.000, 300.000
[END]

[VLIGN]

400.000, 40.000, 60.000
500.000, 35.000, 50.000
600.000, 25.000, 70.000
700.000, 30.000, 60.000
[END]

103



WinEG2007

[SECT]
400, sectl, sectl
[END]

[TEMPLATE]
TEMPLATENAME, sectl, 3
ZONE, Z1, 1, 12.000, 0.300
ZONE, 72, 1, 3.000, 2.500
ZONE, Z3, 0, 5.000, 0.000
[END]

Instruction:

[HEADER] Road information

ROADNAME, Road name

VALTYPE, Vertical curve type (0, vertical curve;1, erect curve)
[END]Road information is over

[ALIGN] Horizontal alignment

START, Start chainage, East coordinate, North coordinate (Only one start point data is
allowed)

STRAIGHT, azimuth, length (straight segment)

ARC, radius, arc length (Arc section)

SPIRAL, radius, transition length (transition curve section)

Pt, coordinate east, coordinate north, radius, last transition length, next transition
length (point)

[END] Horizontal alignment is over

[VLIGN] vertical alignment
chainage, elevation (gradient) , length
[END] vertical alignment is over

[SECT] transect
chainage, transect model name of road leftside, transect model name of road rightside

[END] transect is over

[TEMPLATE] transect template
TEMPLATENAME, template name, section number
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ZONE, section name 1, offset type, horizontal offset, vertical offset

ZONE,section name N, offset type, horizontal offset, vertical offset
[END] transect template is over
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Appendix B: Upgrade and install WinEG2007

We sent along a CD and instruction manual with every total station. You can find
winMG2007, Microsoft ActiveSync, and driver for Win Total Station on the CD.

1. Install Microsoft ActiveSync and Driver
Caution:

After the installation of Microsoft ActiveSync, you must restart the computer. We
suggest that you close all the programs and save your work.

Connect the computer with Win Total Station, and then you will get a message asking
for the installation of Drivers. Please download them on the CD attached with total

station.
2. Install Microsoft ActiveSync

Put the CD in to CD-ROM drivers and run “Microsoft ActiveSync”
The setup wizard will guide you through the process of installation.

7 Wicrosoft ActiveSymc.4.5. @]
License Agreement x

Please read the Following license agreement carefully, - -

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT ACTIVESYNC 4.5

These license terms are an agreement between Microsoft Corparation (or
based on where you live, one of its affiliates) and vou. Please read them.
They apply to the software named above, which includes the media on which
vou received it, if any. The terms also apply to any Microsoft

w

(311 accept the terms in the license agresment

(731 do not accept: the terms in the license agreement

[ < Back ” Mext = ] [ Cancel ]

After the installation, please restart the computer.
Connect the computer and the total Station with Communication Cable.
Then turn on the total station, once the connection is successful, you will get the
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following figure as shown

=B

Details

Syne Explore Options

e ®
Connected \_/

Synchronized

Information Type | Status

Browse

Click the browse button, then you can see all the data of this connected total station
and, you can also delete, copy, and move the files.

Fle Edit view Go Favorites H]q!ol

I]]L\ddress My Computer

S = N S I

Application [y Metwork  Program Files
Data Docurments

& D D B

SouthDisk Temp Windows Control
Pariel

8” -JMy Computer ||yIa 1:30 HM|W|%

3. Installation of Driver for Win Total Station

If you do not have the driver for the Win total station on your computer the connection
will stop and prompt for it, then follow the setup wizard to finish the installation.
After the installation, reconnect the computer and the total station.

4. Installation of WinEG2007

After the succeed connection between the computer and the total station, you can
setup or upgrade the WinEG2007. Click the “setup.exe” under the folder of
WinEG2007 on your CD, you get the following figure.
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L [/E2dineldigitalimeasure)
Windows total station software serial

~ et Ly

Engineering Genius

EUBIIcetuR ez .\\\\. Inst 1 1

WinEG2007 installation 1

Click setup as shown in the following figure.;

Cathing dighe measume

Engineering Genius
FUBITGELTOR acUInz .\\\\.

[ | ek

WinEG2007 installation 2

The setup will cost you 2-5 minutes, then click OK, and finish the installation.
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PART ]I

1 Introduction

WindowsCE operating system Total Station (WINTS for short) has the Graphical User
Interface (GUI for short) which makes the Total Station very simple and easy to
operate even who has never used a Total Station before. And that’s why WINTS is one
of the most popular Total Station. EK is the final data processing software of WINTS
which has the linetype design, calculation function and data analysis function, it
makes the Road Design and Construction Work integrated.

The EK program window is divided into six parts:
Information Output Areal, [Status Bar and [View Ared), as shown in Figure 1-1

FilelF) Data Design Analysis Tool Report View(¥) Help(H)

o E ® ORI a @ @ =

Fanel Prompt Zoom in Zoom out Pan Window Zoom all Frewious Refresh

B R =
[Coordinate wiew] | | | | | | | | |
[Route auxiliary compul||, = N S o B, I T - R _a
[Route calculation] | = i| —I— = | = | —I— [
[Route theory design] | | |
[Transect obserwing dat
[Transect analysis] ]—
|
|

X

[+ [ [

[Sedimentation analysi: | | |
+- [Intersection calculat:
[Coordinate transition. | | |
= [Data result]
Observing report 'l_ l_ |_ _I' T J_ T _l_ T
Coordinate report | | | | | |

< | > I
] I O I B
W Function | [T]Er. .. | [E]Fil. -t —t—t——
|

' — o —

9:29:35, Open project * - | | | | | | | | | % | |
I e

| | | | | | | | | | | |
e F 1 K § E T € T T T T

A [ T .

Figure 1-1: Arrangement of the elements in the EK window

Arrangement of the elements in the EK window: Along the top is the pull-down menu:

il

is the Toolbar: [Pane]],

Below the Control Panel is the Information Output Area; On the right is the View Area;
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At the bottom is the Status Bar.

2 Functions

2.1 File
Click in the menu bar. The list of items appears as shown in Figure 2-1:

SSRGS Data Design Analysis Tool Report View(¥) Help(H)
Hew (H) Ctrl+H g a @ ® =
gpen g; S Etriiz nt Pan Window Zoom all Previous Refresh
ave tr!
o . - F-F-F—F - F—F—F—F-
Coord Tnput N e e
Comt s R i Bt o i ity ot b i R 0
Export settlement data o |_ _|_ _| - | o | o | _|_ .|._ _| o | o ‘ o | |
' : rr 1T 1T 111 T T T"7T
_ S S U ISR AU IR N N N U A B
i N N e
Frint Setup (R). .. —|— —|— —|' — —L — —l— s l— —|— —|— —|- — —l— — —L — I— -
o [ e
S T O O T L I S
;F —r— I
e BE o — ot~ — - — o — =t — -
[i9:29 35, Open project © |_ - |_ _| - _| o | - | o | - |_ _| - _| - | . ‘ - | 3
L
B e
w I T T 1T 1T "7 °"1 1T T"°T T
7 S A A O O R R
Funber |

Figure 2-1: File Menu
Functions of the File Menu:
@: Create a new project file. Input the Project Name, Project Code, Company Info.
Etc. and choose the Save Path when creating a new project file. Then click OK.
: Open an existing project file (*.prg)
: Save a project (*.prg)
: Save a copy of the current file with a new file name. (*.prg)
: Import existing coordinate to a project. It has two ways to import
coordinate: Manual and Auto. Manual allows users to input coordinates by using
keyboard; the coordinate code will be automatically accumulated. Auto allows users to
import coordinates automatically by using coordinate files. (*.dat)
Note: For details about *.dat data format please see the “Appendix A: Data Format”

Coord Output}: Export the coordinate data from current project to a *.dat file.
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[Export settlement data: Export the Last Settlement Data, Users can specify which

coordinate need to export and its saving path, note, etc. The exported file will be saved

in *.txt format.

[mport settlement data: Import the Former Settlement Data. Users can Import an

existing settlement data into a project. (*.txt)
[Export to EXCEL]: Export the data file into EXCEL.
: Print data report, data analysis etc.
: Preview the print result.

: Setup the printer and papers.

: Close the EK program.
2.2 Data

Click in the menu bar. The list of items appears as shown in Figure 2-2:

File(F) BTN Design Analysiz Tool Report View(¥) Help(H)

EEJ Coord Data , a §:Q @ ®. @ @
poa| Ffect in Zoom out  Pan  Window Zoom all Previous Refresh
= e e et

[Coordinate wiew] | | | | | | | | | | | | |
[Route auwiliary compud o o S S - A S T N (R
[Route calculation] I— '_ | 4| T 1 ] | | a| T 1 I
[Route theory design] | | | | | | | | '| | | | |
[Transect obserwving dal TR AR TR TR I T S S mi v —— — —_—_—— =
[Transect analysiz] ]— | | j —|— 1 | T j —|— |
[Sedimentation analysi: | | | | | | | * |
W [IntersectTonpcalgnl at i T e T T T T T T
[Coordinate transition] | | | | |

17
= [Data result] J_ _|_ _|_ _I o _I _______ _I o _I g _I_ s

T

|
|
(I |
an Lo |
Comaimatozeort (I 111 T LT 1 LT
( e e B
M| | | | | | |
Rt B | |t —+— -~ —+— |
.9:29:35, Open project © - | | | | | | | | | | | + | |
I A
I e
W [ I 1T T T T T "1 1T "°T T°
7 N A T A A A N R N

Figure 2-2: Data Menu
Functions of the Data Menu:
: Display the View Coordinate dialog. You can view, modify and delete the
coordinate data.
: On the right shows the transect data as shown in Figure 2-3. Choose different
Occupied Point, the Coordinate, Back Sight Point Coordinate, Total Station Height,
Horizontal Angle, Slope Distance and Zenith of the selected Occupied Point will be

shown. You can modify and save the information.
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8 EEK @]E]

File(F) Data Design hnalysis Tool Report View(¥) Help(H)

oz A

Panel | Prompt

x
Route:1 200

[Coordinate view] j
% [Rowte amiliary comput
# [Route caleulation]

[Route theory design] Seri... Name Horizontal ... Zenith SD Prism hi gc,::} PT1 j
- i | [T i 90.0000 90.0000 150.000 1.20

[Teamseckiebaerning el il 80.0000 90.0000 145.000 1.20 n:0.000000

3 12 £0.0000 90,0000 120.000 1.20
[Transact analysis] 1 13 100.0000 80,0000 140,000 0.00 £-/0.000000
[Sedinentation analysiz|| 5 7] 120.0000 88.0000 175.000 0.00 3

]

[Intersection calculat: Z:/0.000000

[Coordinate transition]

= [Data result]
Observing report BS:|PT2
Coordinate report x:[80.000000

F:|90.000000

Z-[90.000000

Ins.H.{1.500000

L J >
H Function [ [[]Er [E]Fi1
- = Save

9:39.0%, Open projeet ©
9:39°20, Open project
19:39:54, Enpty all route de
9:40°15, Dbserve transect”l

Eeady Fumber

Figure 2-3: Transect Data Menu

2.3 Design
Click in the menu bar. The list of items appears as shown in Figure 2-4:

[Sedimentation snalysi:
% [Intersectaon saloulat:|h

=

Figure 2-4: Design Menu
Functions of the Design Menu:
IRoad Curve Design|: Curve Calculation. It can calculate these linetypes: Single cross
plane curve, Convexity plane curve, Tangent base line plane curve, Complex base line

plane curve, S type plane curve, Egg type plane curve. The calculation result can be
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exported into an EXCEL file. Road Curve Design is corresponding to
in the control panel. You’ll get more details about these commands in later

sections.

(Chainage Calculation Based on the Number of the starting Stake, Curve Parameter,

Curve Start Point, etc, input the space between the stakes, the program will work out
each coordinates of the stakes. The result can be exported into an EXCEL file.

(Chainage Calculation| is same as the (Chainage Calculation| in the control panel. You’ll

get more information in later sections.
Road Design: Create new lines or clear the old lines. This function includes
Horizontal alignment design, Transect design and Road Calculation, etc. You’ll get

more information in later sections.

2.4 Analysis

Click in the menu bar. The list of items appears as shown in Figure 2-5:
G

me oW & @ =

Bz

Huber

Figure 2-5 Analysis Menus
Functions of this Menu:

(Cross Section Analysisg: Compare the transect design and transect survey result. Select

the line which you want analysis first, then choose transect design (display as red line)
then choose transect survey result (display as blue line); the compared result can be
printed out, as shown in Figure 2-6.
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2 EE g‘

File(f) Data Design Analysis Tosl Report View(y) Help (D)

B M 8 a ¢ = & ® ]

Panel | Frompt | Zeom in Zoom eut  Pan Window Zoom all Previous Refresh

:
[Coordinate vien] Design [1 ~|[100 =] Observation [200 =

[Route auxiliary compui
[Route calculation]
[Route theory design]
[Transect observing dat
[Transect analysis]
[Sedimentation analysi:

EReRa

[Intersection calculat:
[Coordinate transition]
= [Data result]
Observing report
Coordinate report

=

cT

£ | *

K Funetion|[[)Fe. .. | ZFL

x

9:09, Open project ©

, Open project

, Empty sll route de
, Observe trensect”l
, Open project

3:01, Observe tranzect”l
3:05, Start to edit rout
307, Start to sdit rout
3:09, Enter into transec

=k
i
GZB

B
AR A A 0t el
9
-]

Ready Funber

Figure 2-6: Cross Section Analysis
: Display the Settlement Curve, Point Position and Point Movement Curve.
Click [Sedigraph|, the system shows “None Settlement Data imported, import it now?”
Click “OK” to show “Open” dialog, User can now import Settlement Data (*.txt
format, user can import several data files at the same time). After importing, user can

choose [Sedigraphl, Displacement C] and [Point variation|; the result can be printed out,

as shown in Figure 2-6:
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@ x AEE

File(F) Dat: Design Analysiz Tool Eeport View(¥) Help (D)

1] 53]
Panel | Prompt

x

[Coordinate wiew]
[Route auxiliary compul
[Rowte caloulation]
[Route theory design]
[Transect observing dal
1
[Tranzect analysis]
[Sedimentation analysit
[Intersection calculat:
[Coordinate transition]
= [Data result]
Observing report
Coordinate report
Sedimentation report
Offset report

[IRE )

=

< | b

R runetion | []r Fil

x

9:09, Open project ©

, Open project

. Emply 21l route de
, Obzerve tranzect”l
, Open project

, Observe transect”l
. Start to edit rout
. Start to edit rout
. Enter into tramsec
. Enter into tramses
, Observe tramsect”l
. Enter into sedimen
. Enter into tramsec
B39, Enter inte zedimen

R
R AR
EEEES808L8HE
P A ER T Y
BHERESRRBRES

Ready

sedigraph ~

= Z 3
Construction sedimentat|ma
E5
Project name atest =6
"
z
Hunber

Figure 2-6: Sedigraph

On the right the six numbers: 1, 2, 3, 4, 5, 6 means six observation points. Figure 2-6

shows six settlement curves at the same time, if user only wants to display one of

these curves, just remove the “V” in front of other numbers.

Choose [Displacement C|, The View Area will display the first Displacement Curve as

default, as shown in Figure 2-7. The result can be printed out.
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File(F] Data Design Mnalysis Tool Report View(¥) Help(H)

oA

Fanel | Prompt

[Coordinate wiew]
[Route auxiliary compul

=

displaceme ~

# [Route calculation] =1
+# [Routs theory design] Oz
= [Tramsect observing dal 03
[Transect analysis) - - Eg
[Sedimentation analysit X direction offset(mm) Os
# [Interssction calculat: 20
[Coordinate transition
= [Data result] 19|
Observing report
Coordinate report o . - : . : - ! L : - . .
Sedinehtatiom enii 15 3 & 0 0 1os 130 1F O TE = s =10
Offset report -1

< |

39:08, Open project ©
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14130, Open project * =
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Ready

Humber

Figure 2-7: Displacement Curve

Choose [Point variation, The View Area will display the first Point Variation Curve as
default, as shown in Figure 2-7. The result can be printed out.

& EE
File(F) Dat: Design Analysiz Tool Eeport View(¥) Help (D)
i) 53]

Panel | Prompt

[Coordinate wiew]
[Route auxiliary compuf
[Rowte caloulation]
[Route theory design]
= [Transect observing dal
1
[Tranzect analysis]
[Sedimentation analysit

R

point variati ~

Point position transformation c ES

[Intersection calculat:
[Coordinate transition
= [Data result]

=

Observing report
Coordinate report
Sedimentation report
Offset report

& ) >
L Function 3

3308, Upen project *
39:20, Open project *
39:54, Enpty all route de
40015, Dbserve tramssct’l
4130, Open project *
4301, Observe tramsect”l
4305, Start to edit rout
4307, Start to edit rout

4309, Enter into transec
46:05, Enter into tramsec
45°10, Observe transect”l

46:33, Enter into sedimen
46:38, Enter into transec
46:39, Enter into sedinen

R

Ready

Hunber

Figure 2-8: Point Variation
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2.5 Tool
Click in the menu bar. The list of items appears as shown in Figure 2-9:

File () Data Design Analysis [QR98 Report View(¥) Help(H)

Panel | Brompt | Zeom in Zoo
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Coord Transformation | Resection

Linear interzection
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Figure 2-9: Tool Menu
Functions of the Tool Menu:
: According to some geometry theory and calculating steps, use some known
points or lines to calculate unknown point or parameter. This command has pull-down

choices, such as [Intersection|, [Resection], [Linear Intersection], |Angle Intersection|

IVertical Distance Point etc. More about these commands will be introduced later.

(Coordinate Transformation: Transform current coordinate system to another

coordinate system.

2.6 Report
Click [Report in the menu bar. The list of items appears as shown in Figure 2-10:
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Figure 2-10: Report Menu
Functions of the Tool Menu:
: Display the Observation Report in the View Port, including Name of
Survey Station, Collimating Direction, Right and Left Horizontal Angle, Zenith
Distance, Slope Distance, etc. The Report will be automatically divided into several

pages and can be printed out. As shown in Figure 2-11.
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Figure 2-11: Observation Report
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: Display the Coordinate Report in the View Port, including Point Name,
Point Code, NEZ Coordinate, etc. The Report will be automatically divided into
several pages and can be printed out. As shown in Figure 2-12.
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Figure 2-12: Coordinate Report
: Display the Settlement Report in the View Port (Import the Settlement
Data first). The Settlement Report will be displayed by stages, including Elevation,

Settlement of Current period and Accumulated Settlement. The Report will be

automatically divided into several pages and every page is divided into four stages.

The Report can be printed out, as shown in Figure 2-13.
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Figure 2-13: Settlement Report



WinEG2007

: Display the Displacement Report in the View Port (Import the
Settlement Data first). The Displacement Report will be displayed by stages, every

stage includes Coordinate, Current Displacement and Accumulate Displacement. The
Report will be automatically divided into several pages and every page will be divided
into four stages. The Report can be printed out, as shown in Figure 2-14.
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Figure 2-14: Displacement Report
: Setup the path of Report Template and exported Rows (The Observation
Report set 22 rows as default, The Coordinate Report set 45 rows as default), as
shown in Figure 2-15. The Report can’t be displayed without a right Template Path.
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[DAProgram File s\WinEG S 74 fFEKtemplate ...
Path for displacement table templet file:
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2.7 View

Figure 2-15 Setup

Click in the menu bar. The list of items appears as shown in Figure 2-16:

File() Data Design Analysis

Tool Repert Help ()

i} &

Panel
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Prompt.

Zoom in Zoom out

 Tool Bar (T) ®
=
v Status Bar (5]

’rewiouz Refresh
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Fan

x

[Coordinate wiew]
[Route auxiliary compui
[Route calculation]
[Route theory design]
[Transect obserwing dal
[Tranzect analysis]
[Sedimentation analysis
[Intersection calculat:
[Coordinate transition
[Data result]

#

e

e

< 1 | >

L Funetion -
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Figure 2-16 View Menu
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Functions of the View Menu:

Tool Bar: Open or Close the Tool Bar.
: Open or Close the Status Prompt.

2.8 Help
Click in the menu bar. The list of items appears as shown in Figure 2-17:

File(f) Data Design Analysis Tool RKeport View(y) [Labliit

ﬂ:: E @ Q @ @ About EK(4) |

Online Support

Panel Frompt | Zoom in Zoom out Pan Window

x

[
[Coordinate wiew] | |
# [Route auxiliary compul
® [Route calculationl || — N ]
[Route theory design]
[Transect obserwing dal
[Transect analysis]
[Sedimentation analysic
4 [Intersection caloulat:
[Coordinate transition
[Data result]

< | 1 a0 - T
" Epmetion| [Er.

Figure 2-17 Help Menu
Functions of the Help Menu:
: You can view information about EK. As shown in Figure 2-18. Click OK
to exit.

About ¥ainT5 EG Support

WinT5 EG support version 1.0

@ All right reserved [C] 2008

Figure 2-18 About EK

Online Support: Enter the http://www.southsurvey.com to get help.

2.9 Toolbar
Functions of the Tool Bar:
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Control panel

Zoom In

Zoom all

= Refresh

2.10 Control Panel

Functions of the Tool Bar, as shown in Figure 2-19

® [Coordinate view]

Route auwriliary comput
Route calculation]
Foute theory design]
Transzect observing dat
Transect analysiz]
sedimentation analysiz
Intersection caloulati
Coordinate transition]
Data result]

[ ===t e

3..
3..
3..
3..

-

e B e, B e B s B T e B e B e B e §. —

-

& i | ¥

| %Fu.nction Pr. .

g p o W

Open or
Prompt panel

Zoom Out

Zoom Window

Previous

Close

¥alue

stome

Term

| Project
Froject ¢
“Construct |
“Construct |
“Survey un |

Surveyor

%Flmctionl Pr. .

= [Project file list]
atest. coo
E---atest. daw
-atest.prj
atest. raw
atest.rad
atest. set

%Fu.nctionl Pr. . I [gl Fil.

: Corresponding to the functions of Design, Analysis, Tool and Report menu.

Figure 2-19 Control Panel

the

: Check the project information in this panel, double click on the subject
which you want to modify.
: Check the file information of current project, Click on the file which you

want to check, the result will be displayed in the View Area. You’ll get more

information about file format in later sections.
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2.11 Information OQutput Area
Display the operations you have done at different time. As shown in Figure 2-20

x

10:29:59, Open project ©

Figure 2-19: Information Output Area

3 Road auxiliary computation

3.1 Single intersection plane curve
The calculation of single crosspoint plane curve is based on two or three of ,

Off angle, [External spuil, [Tangent], [Tangent vertical dist], [Normal vertical dist| to
calculate the off angle of curve, external distance, radius of circle curve, circle curve,

tangent, length of transition curve and length of curve etc. Interface as shown in

figures 3-1.

Calculate single cross point for curwe control &l

Curve LS
[ Linearity

Curve Ls 0.0

Option

@ external spur " Tangent

" Vertical distance

Known

Off angle ‘ external spur Tangent
Tangent vertical dist. Normal vertical dist.

Export EXCEL| Calc. Cancel

Figure 3-1 Single crosspoint for curve
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Input transition curve length first. If the length is known, input to the dialog box

directly; If it is unknown, choose , after choosing , textbox of

transition curve become gray, according to other known factors the program will
calculate the best transition curve length. The following example is supposing that

the length of transition curve is known.

Choose fexternal spur in [Option| and input ff angle| and lexternal spur, other dialog

boxes become gray. The unit of is degree, minute, second, as 16°10'35.1",

input 16.10351; the unit of is meter. After inputting the data, click ,

the result is displayed, as shown in figure 3-2:

B 2r o s bR
SEHEEELS
EHL=

[ R ,520—

FEHIIER

o SNEERESI O flERdciEEl O e

[ 6l

ghikfmag 16, 10351 ok 4heE |57, 320 ki

EERE kR

FHEEIEHI
! : 16. 10361 SR sHEE : 57,329 (m)
B34 : 5490, 072 (m) Elghskds - 1032.817 (m)
Pk : 1041, 879 {m) Zie : 520, 000 {m)
: 2072, 817 (m)
FIHEXCEL |[FTTHETT B2

Figure 3-2 Single crosspoint for curve

Choose [Tangent| in [Option| and input |off angle| and ftangent], other dialog boxes
become gray. After inputting known data, click , then the result is displayed, as

shown in figure 3-3:
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Lol 2ier s e
ZEAiELS
ZEfiLs
[ EEEMEA ISQD—
FEEIET
" ShEEIES

S5
et g [16. 10351 5410 ke [1041. 582
HFERE &R ERE

IS
T : 16, 10351 [ 21 : 67,329 (m)
[F ke : 5499, 994 (m) B s - 1032823 (m)
ks 1041, 882 (m) Eie + 520,000 (m)
24 1 2072823 (n)
wimceL [ | wE |

Figure 3-3 Single crosspoint for curve
Choose |Vertical distance| in (Option| and input [Off angle], [Tangent vertical dist, and
INormal vertical dist], other dialog boxes become gray. After inputting the known data,
click [Calc), the result is displayed, as shown in figure 3-4:

Tangent

>
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2 o AL i A

LTS

£EiiLs
[ iR 520

FEilEm
COAbEEfEEl O ADEEIEHl « FHEEEH]
EANIE
BhikfmA |16. 10351 FEhlANE Pk
e EE 250 HERIZEEE |28
FEEiEH
wA : 16. 103561 [SERE #1BE : 57,630
Bl Mhek3E : 5520. 765 {m) Bl - 1038, 687
PEs : 1044, 852 {m) Ffic : 520,000
214 : 2078, 687 {m)
mHjEKCEL | ............ :d'ﬁ .............

Figure 3-4 Single crosspoint for curve

If you want to save the result, please click [Export EXCEL], then input the name and
save the file. If you want to cancel, click to quit the current interface.

3.2 Convex plane curve

Convexity plane curve is a curve combined by two transition curves which have no

circle curve to join up. According to some known conditions such as |Option), [external

lspur] and [tangent], the calculation of Convexity curve is to calculate off angle, tangent,

radius of circle curve, transition curve and curve length. The interface of Convexity

curve is shown as figure 3-5.
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Calculate convexity curve control ﬁ_(l
Option
 External spur " Tangent
Known

Cuvre off angle
External distance

Export EXCEL| Calc. | Cancel |

Figure 3-5 Convexity curve
Choose [external spur in |Option|, input [Curve off angle and [External distance], then
click (Calc), the result will be displayed, as shown in figure 3-6:

o Rty 2 kS [z|
FEfliEm b
P

v ShEETE N /N

[EhaE v
e A 16. 10351
41E |30
2HEEIEH
A : 16. 10351 (" "y B : 30.000 (m)
Bl M3 ¢ 2238.475 {m) Bz 0,000 {m)
PE A : A34. 955 {m) EH : A31.993 {m)
24 : 1263, 985 {m)
ﬁﬁﬂjE){CEL | , ............ :d'ﬁ ............. ﬂ};‘,‘ﬁ |

Figure 3-6 Convexity curve external spur

Choose [tangent] in (Option|, input (Curve off angle and [External distance]
, the result will be displayed, as shown in figure 3-7:

, then click
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Wk d s 3
FEdliEm o
S
| o PERCIEE /N
[EEiiE6T
Bhik ey (16. 10351
ke (634, 85D
Ik 3 e
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3-7 Convexity curve tangent

If you want to save the result, pleas click , then input the name and

save the file. If you want to cancel, click to quit the current interface.
3.3 Baseline tangent plane curve
If the crosspoint can’t be set because of the terrain or some obstacles, you can choose
crosspoints of two circles to set a reference line and to replace a crosspoint laydown
curve, this is called double crosspoints plane curve. If the radius is tangent to reference
Off JA|,
, the calculation of tangency base line plane curve calculates out

line, it forms the tangency base line plane curve. According to (Curve LS
BBase ling| and [Off JB

radius of circular curve, length of circular curve, former tangent, later tangent and

>

overall length. The interface of Tangency base line plane curve is as shown in figure
3-8.
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Curve it
i PIERHE .
Zoorn In: R | | R e E
zoom-in: FiriE EERILET |
Zoom &ln: A (1)

Knowr 8% 2H: Zoom
Off JA || Base line |

Oft JB

I~ L

Export EXCEL| Cale. | Cancel

Figure 3-8 tangency base line plane curve
Choose [Linearity),

factors the program will calculate the best transition curve. Take curve LS for example,

, ff JA|, |base line], off JB| then click , the result will be displayed,
as shown in figure 3-9:

Curve LS| textbox become gray, according to other known

input lcurve LS

>

PR R X
SEFHERLS
EHLs
CmRMEME g
DAHE

FfaTA 8. 05175 Eigie 810

ff7E 8- 05175

ELEIER
fmA(T4) & 8.05175 (G fmA(TE)  : 8.06175 I
BIfsE54E : 5523, 346 {m) Blghsde ¢ 1039.413 {m)
i : 810,000 (m) Zfc : 520,000 {m)
Bl @ 636, 148 (m) Bl @ 636, 148 (m)
i 1 2078, 413 (m)
#i B EXCEL BE7H
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] 3-9 tangency base line for curve
To save the result, click [Export EXCEL, then input the name and save the file, if
not, click |Cancel| to quit current interface.
3.4 Complex curve
Circle curve is a plane curve which is combined by two circular curves with different
off JB|, [Later curve
BBaseling and [Former radius, the calculation of complex curve calculates out radius of

radiuses but same direction. According to off JA|, [former curve,

>

later circular curve, length of former circular curve, later circular curve, former

tangent, later tangent and overall length. Complex curve is shown as figure 3-10.

Calculate complez curve control &|

Known

Off JA Former curve

off JB Later curve

:

Base line Former radius

Il

T

[~ Adjust former radius

Export EXCEL‘

Cancel

Figure 3-10 Complex curve
After inputting off JA|, , bff IB|, [Later curve
click |Calc), the result will be displayed. If select |Adjust former radius, the best radius
of former circle will be calculated, if not, the calculation will use the user input value.

former curve , Baseling and [Former radius

>

As shown in figure 3-11:
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T X
BAMKIE

JeETa 8. 05175 gegape [520
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5000

L
B HEEER
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BTEIEEEY4E ¢ 5000 000 (m) JEEpREEEE - ATRT.B02 ()
BIEIEREEE @ 445, 828 (m) FEEE - A14. 74T (m)
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e : 800. 000 (m) ek : 2030.575 (m)

wExcEL [ & | mA

K 3-11 Complex curve

If you want to save the result, click [Export EXCEL], then input the name and save the
file. If not, click to quit current interface.

3.5 S-shape plane curve

Circle curve is a plane curve which is combined by two circular curves with different
radiuses and opposite direction. According to [Off JA|, [Former curve], |Off JB|, [Later]
lcurve], [[ntersection distance| and [Former radius|, the calculation of S curve calculates
out radius of later circular curve, length former circular curve, later circular curve,
former tangent, later tangent and overall length. S curve is shown as figure 3-12.

>
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Calculate S curve control &'

Known

offJa | Former curve

Off JB Later curve

Intersection distance Former radius

—

™ Adjust former radius

:

ExportEXCEL| cate. | Cancel |

Figure 3-12 S curve
Input [Off JA|, Off JB|, [Later curve), [Intersection distance| and [Former]
then click [Calc), the result is displayed. If choose |Adjust former radius|, the
best former circular radius will be calculated, if not, the calculation will use the user

Former curve

> >

input value. As shown in figure 3-13:

S X
BAntHE

HHETL |5 05175 B4 700
{fmHEIE |T- 05175 FriEn4e (500
Zr & jEgE |2500 giE==4e (5000 B

I~ A B2 g

Shiiniz

A (T4) : B.05175 ="y mEAJBE : T.08178 [
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ArEREE34E - 5000. 000 {m) EE T - 24965.492  (n)
ATEIMEE  :5.828 {m) JFEMEEE :2588.539 (m)
ATEHK : 700, 000 {m) JEERE : 500. 000 (m)
AIEIREEESHRE ¢ 16.574 {m) EEEEE - 48 256 (m)
INIEs : 703, 790 (m) el : 1796, 268 (m)
AIENEEE4€ @ 1205.828 (m) ke @ 3588.530 (m)

s (e _—
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Figure 3-13 S curve

If you want to save the result, click Export EXCEL], then input the name and save the

file, if not, click |[Cancel| to quit current interface.

3.6 Egg-shape plane curve

Insert a transition curve into two circular curves to make curvature gradually change,
Off JB
Baseling and [Former radiug|, the calculation of oviform plane curve calculates out

this is oviform plane curve. According to |Off JA|, [Former curve], , Later curve,

radius of later circular curve, former circular curve length, later circular curve, middle
transition curve, former tangent, later tangent and overall length. Oviform for curve is

shown as figure 3-14.

Calculate ovwiform for curve control g|
Known
Off JA Former curve

off JB Later curve

Base line Former radius

—

1l

ExponEXCEL‘E Calc. | Cancel |

Figure 3-14 oviform for curve
Input (Off JA|, [Former curve, |off JB, [Off JB|, [Later curve], Baseline and [Former radius
then click [Calc), the result will be displayed. As shown in figure 3-15:

>
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Figure 3-15 oviform for curve

If you want to save the result, click [Export EXCEL], then input the name and save the

file, if not, click to quit current interface.

3.7 Over width & over height
Widen and superelevation is based on [Raw datal, Widen| and [Superelevation| to

calculate superelevation value of a certain middle stake’s outside roadbed, of a road’s

middle line, or of an inside roadbed. Raw data includes: |ZH chainagd, [HZ chainage
(Curved width, [SL curve], |Curved SL slope%), Shoulder slope%
Shoulder widthl and [Road width; Widen: [Line scale |[High order parabolal;
Superelevation: [Centre shaft rotation|,
figure 3-16.

>

Crown _slope%, i

Inside axis rotation]. The interface is shown as
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Calculate widen and superelevation

(x]

Raw data

ZH chainage

HZ chainage
Curved width

SL length

Curved SL slope?s
Crown slope®
Shoulder slope?

Shoulder width

LT

Road width

Widen
+ Line scale

" High order parabola

e Middle chainage |

+ Centre shaft rotation
Export EXCEL | Cale. |  Cancel |
" Inside axis rotation

Figure 3-16 widen and superelevation

Input , suppose |Widen| as [High order parabolal, [Superelevation| as [Centre]
, then input [Middle chainage), click [Calc), the result will be displayed, as

shown in figure 3-17:

mEEE e 3
JRiasiaE TR
&S |10 HESIES - 100
= = = =
mEEERE 520 ol il
mE s 0.5 fom -2
Bty |1 RS = 400, 000
oy =t )
B | |EEimEEE = oo
LS EERiRBaE = 0. 060
wmEE (10 BEANESE = -0. 058
Ny
& EEE O Bk
2 400
p——— PSS |
¢ OPEERER O PR SitERCEL [ e

Figure 3-17 widen and superelevation
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If to save the result, click [Export EXCEL, then input the name and save the file, if not,
click to quit current interface.

4 Road chainage calculation

4.1 Single intersection plane curve

According to ichainage), [increase] and other known factors, Lay single crosspoint plane

curve calculates chainage coordinate. The interface is shown as figure 4-1.

Lay single cross point plane curve §|

Chainage |

Chainage setup
Start point g Increase
v Add integer

Para. setup

Radius F curve
OftA. L curve

I Border [ Height

—
—

!

i

Tl

Known

L

|Start point. intersection point

Start X| v | Pick

Sect x| v | Pick

Save para. | Pick para. ‘ Export EXCEL‘ Calc. | Cancel ‘

‘F‘S:radius can be munis or plus in para setup. Plus for clockwise, munis for anticlockwise ‘

Figure 4-1 lay single crosspoint plane curve

Chainage setup: User can setup chainage by |intersection point chainage or [start poin{]

chainage]; |Add integer: According to the start point and increasing space to insert

chainage, the value of chainage is an integer.
: User must input jradiug], offAJ, [F curve] and [L curve of the curve. If you

want to calculate border, please choose to activate and dialog box

and input the value. If you want to calculate elevation, please choose to

137



WinEG2007

activate |L height and R height| dialog box as well as button, click as
shown in figure 4-2.

ERSN X
PN
& OHE Oz
ABLEEE | ARRSES
wes |  ws|
me | |a&m|

mepess | m | mE |
HE SHAETHBETHERE FALH, ADTFR.

Figure 4-2 H.Para.
First user has to input information of start point and end point of this segment. If the

beginning segment is a , input the chainage and [elevation| of the start and end
point of this straightline. If the beginning is a , input [chainage| and [elevation| of
start point, and chainagel, [radius, [former longitudinal slope%] and |later longitudinal|
of end point, then click ladd para.. [Del all is used to delete all information in
the dialog box on the right. If you want to modify the linetype of a segment, select
the listed items of this segment in the list box on the right, click , after
modifying click @ After adding all factors, click to quit.

NOTE: In parameter setup, value for slope can be plus or minus, plus to ascend,

minus to descend.

[Known factors: known section start point], known section end point, known section|

lazimuth between start point and section poin{ and known section azimuth between|

kection point and end poin{ etc. User can input coordinates by manual or automatic.
Click , as shown in figure 4-3, double click to choose, after that

coordinate| close.
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: save all the parameter to the file, click to save, the default name is
“Untitled” and the format is *txt; If you want to use the same parameter click

X

B o b

=2 [ =4 [ N E

1 PT 0. 000 0. 000
2 PT2 90, 000 g0, 000
3 PT3 37,495 64, 543
q PT4 0. 000 7. 454
5 PT5 -13. 274 TE. 283
g PT8 =73, 257 B3, 599
T PTT 411, T00 §9. 282
B PTg -9, 783 44, 575
E] PTO ~{0d. 199 113. 920
10 PTi0 -55. 403 122. 616
11 PTI1 =77. 246 105. 938
12 PTI2 -3, 743 T4.013
13 PT13 ~{75. 665 40, 585
14 PTi4 -131. 65 9f. 263
15 PTI5 ~{30. 028 109, 787
16 PTI6 ~192. 450 TE. 909
17 PTIT £5. 000 TE. 000
18 PTi8 £5. 000 TE. 000
13 PTiE £5. 000 TE. 000
< >

Figure 4-3 browse coordinate

to open the file.

Note: In parameter setup, value for slope can be plus or minus, plus for right in

forward direction, minus for left in forward direction.

After setting parameter, click , the result is displayed in dialog box on the right,
including curve factor, chainage and coordinate of key points (ZH, HY, QZ, YH, HZ)
and of each inserted chainage. This software has @I chainage function, input the
chainage to be added @, then calculated information of of the added chainage will

be displayed in the list box. As shown in figure 4-4.

Export EXCEL: export result to EXCEL.

[Cancel: Quit the dialog box.
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Figure 4-4 Lay single crosspoint plane curve
4.2 Baseline tangent plane curve

According to |Chainagd), [[ncrease| and other known factors, this function can calculate

>

chainage coordinate. The interface is as follow:.

Lay tangent baseline for plane curve &l

Chainage |

Chainage setup
~| Increase
v Add integer

.

Para. setup
Radius F OffA.
Curve L’— L OffA. ’—

I" Border pile [ Height

—
—

i

Known

Start point. intersection point j

Start ,_ Y Pick
Fore ,— Y ,— Pick

Save para. | Pick para. | Export EXCEL| Calc. Cancel ‘

‘F‘S:radius can be munis or plus in para setup. Plus for clockwise, munis for anticlockwise ‘

Baseline tangent plane curve
: User can setup chainage by [Intersection point chainage| or [Start point
(Chainagd}
: Make the value of start point chainage, insert point chainage and
increment to be integral.
: You have to input curve [Radius|, |F offA|, [L offA| and |Curve L. If you want
to calculate border, please choose to activate and dialog box and

input the value. If you want to calculate elevation, please choose to activate |ﬂ
height and R height dialog box, at the same time, also is activated. Click
H.para.

IKnown factor], [Save pare.

Calc), |Add,

single intersection plane curve. As following figure:

Pick para. Export EXCEL] are same as lay

> >
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HSIRE |aun
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IW I —— TEEFHmEER KEER: ~
Egg 8. 05175 E ‘ %

g 1 9,10438 (7
THIRE g@%%ﬁi@: 5500, 000

. " : 620,000

a4z (5500 ﬁuﬁﬁ|8.05175 Eg%ﬁ Bl iag
520 9, 10435 Bl RRE. 816
| A @E%%E: 1137, 508
; o > : 2177.508
vmE T ER SR | S et s oy S S
5 | (TS = K4+477.882 ¥ = 83704.200 °
Z friE (HY)#ES = K4+997.882 X = 83205481
|7 | (IS = K5+566.636 X = 82647. 166
i EE (TH)#ES = K6+135.390 X = 82080, 775
(HI}#ES = K6+655.390 X = 51560820
CANEE HE = 200.460 X = BTE06.TT6 ¥ = G1é
= = 500.460 ¥ = B7519.180 Y = G1A
|BAnES. BITs ~| | S = 600.000 X = 87423746 T = 5iG
S = 800.450 X = 87231.584 ¥ = 516
oy [T806. 776y [6107.023 j&| [#Z = K1+100.450 X = 86043.888 ¥ = !

- S = K1+400.450 ¥ = 86666.382 T =!
BiAE e |3097.9954 v ['B04. 8214 3% #‘F% = K1+700. 4N ¥ = RARAR. TR ¥ =’!"
RESH | Ems | figERcEL | HE mA |

| EE: SHREPMERTLSA, ArEhnIESA, HEHE- |

Baseline tangent plane curve
You can move scroll bar up, down, left or right to view the information, click

to escape.

4.3 Complex curve

According to chainagel, [increase| and other known factors, this function can calculate

chainage coordinate. Interface is as following figure:
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Complex curve

The differences between complex curve and single intersection plane curve are

radius, [F offA|, [L radius, [L offA|, |F curve], [L curvg must be input in .

Others are same as single intersection plane curve. Example for calculation with

complex curve is as following graph:
PS: Former radius and later radius must be the same plus-minus.
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S = 400.450 ¥ = B7510.180 ¥ = GiA
S = 500.000 X = 87423.746 ¥ = 516
S = 700.460 X = 87231.684 Y = Gl
S = K1+0.450 X = 86943.988 ¥ = 51
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<

481 4 EXCEL it mA |

| EE: SHIREPRFEATLULE, METRERAR. BRAE.

Complex curve

You can move scroll bar up, down, left and right to view the information, click

to quite.
4.4 S-shape plane curve

According to

chainage coordinate. Interface is as following figure:
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S-shape plane curve
From interface S-shape plane curve is almost the same as single intersection
plane curve, but a little different, the former radius and later radius must be opposite.

S-shape plane curve is as follows:

SHF i LE Rz rg|
RESIE
= \ e i
BRES <] e 00
100, 45 — EEE [SHFhEREIR ~
SEIRE MR ol L)
’ RIEEEEEER : 5000, 000
Bz 5000 Bi s 2. 05175 EEEEEE: ~5700. 000
AIZEFIH: 520, 000
A2 6700w T 05175 E%@E 450, 000
4 6173, 661
mgm 520 mamf1s0 %g%gksqu. 044
AIRIE 1S : 186, 828
W j [ &fE SR 378,873
s A ﬁ%ﬂéﬁ;ﬁﬁ. 1225, 828
e |9 | ﬁ%%me: 1278, 873
Al

L - = ===~ I ESES A
Eﬁﬂﬂ | (IHHES = K79+2DT.82_5$ % = 8711.862

i (IkIES - roon 70 & = avos: aod
BTN RINNIY 6 ot I Bl 0
#o,57 57806, TT¢ Y|51610?.D:E EE‘}'E%%E = %g?:_s{gaugga H}I::Ggg%-l_uggg |
BiA &Y |809?.995= T |51T5uq.8: E i’mﬁ)##% = RRI+7AZ. A2A ¥ = AART. R3N s L
RESY | B | SR ([ wE |

R SHRETRERTULR, ANESALRAR, SRAHLE |
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User can move scroll bar to up, down, left and right to go over the information, click

Cancel| to escape.
4.5 Egg-shape plane curve

S-shape plane curve

According to [Chainage

>

chainage coordinate. Interface is as following figure:

increase) and other known factor, this function can calculate

X

it |

BPALT (A RR
ST
s T e )
v hiE R
SHIZE
IR B
Rk ERm
B ReEF |
EER
[ iatE [ &FE

RESY | Bhss |

TEnE+

|Psnges. Aizca ~|
ey | ¥ | E

Bigea | 'd |

siExceL [ wE ]

B

|%‘£f§= SEREPRFEALLIS 0, AETEIEAR. FRALE.

The difference between Egg-shape plane curve and single intersection plane curve are

Egg-shape plane curve

that [F radius], [F offAl, [L radius,

L offAI, [F curve

following figure:
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Egg-shape plane curve
You can move scroll bar to up, down, left and right to go over the information, click

to escape.

4.6 Vertical curve

According to [Elevation|, Radius], [F slope%, [L slope%] and |[ncrease of [Start point or
to calculate chainage, HD to start point, slope elevation and vertical

curve elevation..

Add integer: Make the value of start point chainage, chainage, increment to be in
tegral. Interface is as following figure:
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Vertical curve
After input parameter, click , result lists in the list box. If you want to calculate
chainage, input the value in , and then click @ Shown as following
figure:
PS: The unit for former slope and later slope is “%”, for example, former slope is

0.01%, so input 0.01. Plus for ascend, minus for descend.
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Vertical curve
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User can move scroll bar to up, down, left and right to go over the information, click

Cancel| to quite.

S Road theory design

Click |[Design——Road Design——Add|, it displays “Add road” figure:

EiEE X

ERE T |

Add road

Take Road name| as “zhongshan road”, choose vertical in [V-sect typel, click “Yes”,

“zhongshan road” display in the subdirectory of [Road theory design|, and as follows

figure 5-2. If there is no road name, system prompts you to input the name, click
to quite. If already exist road name, double click road theory design, chose
road will be open.

It E HHE it 4t IR OBE EF W MEBhw

o =
8l Fitt
= iy fas | #mEss | wwE | dEsmms | S
[EEE] ~
. [% &=
o [HEREIERIT]
1 RnE
s " n
RIS E n
S Hiitéﬁimmﬁﬁi%] [ .
[E#is7 ] sws |
R RIS "
5. [Freite]
[hhriein) v &
T K ow[OEa g w
1642 54, T3 LiE “atest” T
15:43:11, Fissmemetiaiit «
. o

FheE HF

148



WinEG2007

Road theory design
5.1 Start point

Start point can be input manually or by clicking EL must be input

manually. Click to save, after inputting.
PS: No matter manual input or automatic input, you must click “Save” after input.
The default value: N=0;E=0;Z=0;start chainage=0.
5.2 Horizontal alignment
Horizontal alignment elements contain: chainage of intersection,
elevation ,length(radius).
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=8

* o g & e =]
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Sl xip ]
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[ 4745450 ]

= B
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150038, Fatezt™

150048, FIREREIRRIT «
150053, FimgwiEeiaint «
150058, FHimdmiELtia vt <

il 23 i A OB O oo

RhtE

Horizontal alignment
@: Add more of blank line used for inputting horizon alignment elements.
: Insert blank line into appointed position, used for inputting horizon alignment
elements.
: Delete horizon alignment elements at appointed position.
: Modify the appointed horizontal alignment elements.
Click @I, then an interface will pop up. Choose line in horizon alignment element.
As follows figure 5-3. In “input line”, length: 712.017 m, azimuth: 1.4916 (degree),
click to save the data. Click to quite.
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HiE
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Input line

Choose transition curve in “horizon alignment element”, figure 5-4 “input transition
curve”, Radius: 5500 m, length: 700 m, choose left in [Rotate], click to save, click

to escape.
40 i 25

E= |55 00. 000) n
E |'.'nn. 0o o

|
stz [FIE -

Bt | mE

Input transition curve

Choose circle curve in “horizon alignment element”, figure 5-5 “input circle curve”,

circle radius: 5500 m, circle length: 700 m, choose left in , click to save,
click |[Cancel| to quite

I i £

¥z
E |2500. 0ao n
|

#zy |FE >
HETE | BLiH

Input circle curve
Choose point in “horizon alignment element”, figure 5-6 “input point”. Two ways to
input point element manual and |:| Radius: 100 m, F curve length: 70 m, L curve
length: 70 m. click to save the data. Click to quite.
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Input point

4 kinds of horizontal element are showed in figure “Horizon alignment data”. When
choose one element in the list box, it shows chainage and azimuth, and chosen curve
with red line at the right side. You can click , , to edit the data.
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Horizontal alignment data
5.3 Vertical alignment

After completing adding information of horizontal alignment elements, you can start
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to input “Vertical alignment” information. Click [Vertical alignment button, graph

shown as below:
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Vertical alignment
Vertical alignment elements contain: chainage of intersection, elevation, length
(radius).
@: Add more of blank line used for inputting vertical alignment elements.
: Insert blank line into appointed position, used for inputting vertical alignment
elements.
: Delete vertical alignment elements at appointed position.
: Record the input vertical alignment elements. After modifying vertical
alignment elements, please save before starting other process.
Click @I, then a blank line exists in the list. Input vertical alignment element data,
according to the list below.

Chainage Elev. Length
13567.393 49.061 1000
18200 37.9192 | 600
19346.7 33.3893 | 700
21447.5 31.2885 | 1000

Check the inputting and click . And then defining vertical alignment is completed,
as graph 5-9 shown:
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Vertical alignment element data
5.4 Transect
After completing adding information of vertical alignment elements, you can start to

input “Transect” information. Click “Transect” button, graph will show as below:
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Transect information
@: Add more of blank lines used for inputting transect information.
: Insert blank lines into appointed position, used for inputting transect
information.
: Delete transects information at appointed position.
: Record the input transects information. After modifying transect information,
please save before starting other process.
: Add new template, view original template or modify existed template. Make
sure that checking that if the template is existed or not before editing. Define new
template if there is no template.
Click , graph as below will show. Template data include: Section name, H
offset, slope%, V offset, offset type.

B R fx]

2% | - w | me | #F |
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B

Transect templates
@: Create new transect template, according to input template name.
: Delete the template chose or has input name.
: Save new or modified transect template data.
: Add new section of transect template.
: Delete chose section of transect template.
Input at template , set, then click , graph 5-12 will show as below.

Input section name (Default Z1), rest is empty. Input by sequence horizontal offset: 12,
vertical offset (Slope %): 0.3, click button, button will switch from “Upward”,
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“Downward” and “Gradient%".
ENRE X

Efain (M
e
F m

__at |

Add section
Click , then Z1 section will be added, click @ to cancel adding section. Repeat the
steps above and add the new sections as below: Section name, Z2, Horizontal offset, 3,
Vertical offset, 2.5, Offset type, down. Section name, Z3, Horizontal offset, 5, Vertical
offset, 0, Offset type, up. Section name, Z4, Horizontal offset, 7, Vertical offset, 1.2,
Offset type, slope%. Click at last to complete the data inputting for template
name. That will show like graph below. Click @ to go back to transect main interface.
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=i
i

4

Inputting data of transect template
In interface “transect information”, click , graph will show as below. Click once

only when you need to input chainage.
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Add transect

Click the blank line on left template or right template, interface for choosing transect
template will appear, as shown on graph below:

F T SR e
AR EFR: |set - |ﬂ|

—

Choosing transect template
Select “Set” template from the template name list in “Choosing transect template”
interface. Interface after completing data will show like this graph below “Transect
template data”. Click to save the transect data.
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Transect template data
Caution: Template of leftside and rightside can be different and also can be same. If
they are different, choose different templates in “Choosing transect template”

interface.

5.5 Calculate road point
After completing adding the transect information, we can go to calculation of road

points, click “Calculate road point” button, graph will show as below:
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+ [hEERE] HEERS
o [EEIEiIE]
1 [~ hiks
- ] il EET n
R I Eihdis PERE R n
- [EEFTER] s wsmee [ n
: _
LB 547 v SRS SIRE
T ow[OEe R e
0 £ . S |(FLE TE
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3:32:16, FISdRiEEER ST © —
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5:53:44, Fladwigetiniit « v | | LI_‘
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Calculate road point
Road point include: Middle Pt, Left Pt, Right Pt and transition point, etc.
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Choose Middle Pt, Right Pt, input the distance to middle line, 5, unit is meter; Left Pt,
input distance to middle line, 7, unit is meter, Transition Pt, input the distance between
chainage, 100, unit is meter. Click , system will calculate out that 100 road points,
between which the distance is 100, all of which are on road middle line. Results will
be showed as below:

Caution: Distance between chainage is less than 10 meter.

R A X
E (%S n 'E [ 2 |~
C#D 13667, 393  480895.034 4410882, 380 0. 000
C#TH 14279.410 4813058, 691 4410885, 007 47, 349
C+HYT 14979, 410 482006, 526 4410892, 407 45, 665
CxIT 14979.410 482006, 526 4410882, 407 45, 665
C#QT 16229.410 483240.680 4410711, 576 42, 6549
C#¥T 17479.410 484402, 312 4410257, 319 39, 662
C*TH 17479.410 484402, 312 4410257, 319 39, 6b2
C+HT 18179.410 485008, 685 4409904, 221 8. 069
C+0, 000 135867, 393 4805895, 034 4410862, 380 0. 000
C+0, 000 13867, 393 480894, 882 4410871, 914 48, 291
C+0. 000 14167, 393 481194, T30 4410881, 447 47,618
C+0, 000 14467, 393 481494, 588 4410890, 694 46, 596
C+0, 000 147TaT. 393 481794, 541 4410895, 486 46. 175
C+0. 000 150AT. 393  482094.4538 4410888, 901 45,483
C+0, 000 15367, 393 4823935, 6886 4410868, 389 44, T32
C+0, 000 15667, 393 482690, 99% 4410827, 602 44,010
Cx0. 000 159687, 383 482985, 887 4410772, 657 43, 289
Tk NN 1TRDART =03 ARITT =41 Ad4107T01 1T A% RAT b

RN

Road coordinate points

6 COGO

In EK software, Cogo contains forward intersection, resection, linear intersection,
angle intersection, radiate, foot of perpendicular, distance line, lines intersection, point
on line, symmetrical point, etc eleven coordinate calculating function.

Each coordinate calculating function has simple picture to instruct. System supplies
manually inputting and selecting from coordinate list two types methods to input point
number at every place where to input point number. Software will notice you, if there

1S no intersection.

6.1 Forward intersection
According to forward intersection, we have point 1, point 2, both of them are known
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points. Set occupation at these two points and get value of L1, /2, to calculate
unknown point P. The mathematical model as below:
<P= Il Xeotgsl 22 ¥ etg Sl —yvl w2
ctgs1+tetgs2
P= vlxXctgA2+yEXctg Sl —xl+x2
ctgs1+ctgl2 .

As shown in graph 6-1 “Forward intersection”, Point A, B are known points, you

can input manually, and also can select them from coordinates list.

2t X]

I boE gy

su x| 7| |

&B X | #| W P

a | AB
—

B

wExcer [ g | m

Forward intersection

Suppose that coordinate of A is 0,0, coordinate of B is 90,90, both of a. B are 45. Click
button, calculation results will display in list, as shown below with graph 6-2:
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S5 i g0, 000 T 90, 000
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Hi L EXCEL Bi7H

Forward intersection calculation
Click [Export EXCEL], name the saved file and click [Yes, calculation results will be
saved into EXCEL file.
6.2 Resection
In resection, points A, B, C are known, angle a, p can be measured, with all the
conditions above to calculate the coordinate of point P. Point P can not appear on the
circum circle of A, B, C or near it.
Suppose that coordinate of point A is 0,0, point B is 90,90, point C is 37.495,64.9433,
o~ P are 12.3451, 34.5543 respectively. Click button, results will show in list.
Shown as graph 6-3.
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Fhis

- 0.000 T 0. 000
=B K: o0, 000 ¥ 90. 000
=0 % 37.495 T fd, 943

u: 12,3451 B: 34,5543

K 33,242 T 24. 576

SbERceL |[F

Graph 6-3 Resection calculation
Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.3 Linear intersection
With Linear intersection, you should set station at point A, B both of which are known,
with all the conditions above to calculate the coordinate of point P.
In raw data input, suppose that coordinate A is 0, 0, B is 90.90, length of PA is 90
meters, length of PB is 90 meters. Click button, results will show in the list, as
shown below:
Caution: In Linear intersection, the intersection point will be the left side of

forwarding direction.
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Graph 6-4 Linear intersection calculation

Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.

6.4 Angle intersection

Angle intersection is to use known directions of two lines to determine the unknown
coordinate of point. In practical surveying, looking for the place for setting station is
always a problem. This function is made to deal with this kind of problem. Known
coordinates of point A, point B, point P is a intersection of line AB and a line that
cross through station, with all the conditions above to get the coordinate of point P.

In the process of raw data inputting, suppose that coordinate of station is 0, 76.4544.
Coordinate of backsight is 37.4950,64.9433. Coordinate of point A is 0,0. Point B is
90,90. o is 36.2415, click , results will show in the below list. As graph 6-5

shown:
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;s ®[0-0000  ¢[T6.454d k|
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g4 g[0.0000  y[o.0000 |
#p x[90.0000  y[on.oo00 |
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HREEE:

F1 o 0,000 ¥ TE. 454
= 37.495 ¥ 4. 943
ISyt 0.000 ¥: 0. 000
J=hil 00,000 Y: 90, 000
oz 36,2415

i 117,791 ¥ 117,791

i B EXCEL BRiE

Graph 6-5 Angle intersection calculation
Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.5 Vertical distance point
Point A and point B are knew, the distance from point B to foot of it is S1 and the
distance from point P to the line crosses through point A and B is S2, with all the
conditions above to calculate the coordinate of point P.
Suppose that coordinate of point A is 0, 0, B is 90, 90, S1 is 47.5 meters, S2 is 36.3
meters, click button, results will show in the list:
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Graph 6-6 Vertical distance point calculation
Click [Export EXCEL|, name the saved file and click , calculation results will be

saved into EXCEL file.
6.6 Radiation

RUAS KB O CAMERRLAE R A B, BL B R I T KT A o FTER

BY S, AL P SR ARER.

TE SR B N B s A s AARR A 0,0;B R ARAR A 90,90; o 4 36.4215, 1% 73 ;R
B 733 0K, kTR B, v B SR A U SHE R BT 6-7 B AR bR
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Kl 6-7 HARFRITH
Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.7 Foot of perpendicular
Point A, B, C are known points, with these conditions to calculate the foot P of the line
which connects Point C and line AB in shortest distance.
Suppose that coordinate of point A is 0, 0, B is 90, 90, C is 37.495, 64.943, click ,
results will show in the list below:
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Graph 6-8 Foot of perpendicular
Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.8 Lines intersection
Point A, B, C, D are known points, with these conditions to calculate the intersection P
of line AB and line CD.
Suppose that coordinate of point A is 0, 0, B is 90, 90, C is 37.495, 64.943, D is 0,
76.454, click , results will show in the list below:
Caution: Each line points you input will be check by system automatically to see that
if the lines you input are parallel, if they are, system will notice you that “calculating
failed, please check your data again”.
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Graph 6-9 Lines intersection

Click [Export EXCEL|, name the saved file and click , calculation results will be
saved into EXCEL file.

6.9 Symmetry point
Point A, B, C are known points, line AB is a known line, to calculate the symmetrical

point of C.
Suppose that coordinate of point A is 0, 0, B is 90, 90, C is 37.495, 64.943, click ,

results will show in the list below:
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Graph 6-10 Symmetrical point
Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.10 Point on line
Point A, B are known points, line AB is a known line, point p is on line AB or on the
extension line of line AB. S is the distance between point B and point P, to calculate
the coordinate of point P.
Suppose that coordinate of point A is 90, 90, B is 37.495, 64.9433, Sbp is 76.3 meters,
click [Calc), results will show in the list below:
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Graph 6-11 Point on line

Click [Export EXCEL], name the saved file and click , calculation results will be
saved into EXCEL file.
6.11 Distance line
Points A, B, C are known points, line AB is known line, distance S is knew, to
calculate point located on line AB and from which to C, the distance is S.
Suppose that coordinate of point A is 0, 0, B is 90, 90, C is 37.495, 64.943, Scp is
43.27 meters, click , results will show in the list below:

Caution: According to the limitation of known conditions, this method would
produce two intersections, our software will judge by choosing the one which is
farthest from first point. When operator needs to get another point, you can change the

sequence of point A and B.

169



WinEG2007

- E|
JEbt i
#a g[0-0000  ylo.o000 |

&B %/90.0000 |80, 0000 E
sc g[37-4950  y[64.0433 |

Sep  [43.27

=SS

= X 0,000 ¥ 0. 000
=B H: 90,000 Y 50, 000
=|C 37.405 T fd, 943
Sep: 43,270

X 78.666 T: T8. 665

%i P E¥CEL i

Graph 6-12 Distance line
6.12 Coordinate transformation
Coordinate transformation is to transform the known coordinate to other kinds of
coordinate system by moving, rotating, according to some known transformation
parameters. Main interface of coordinate transformation is as graph 6-13 below:
BER R 3

Z ERAE ) L TR

il ! & ma

B |
HESA |

i tHEXCEL i | o
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Graph 6-13 Coordinate transformation
[Transform): @, IRotation| and [Parallel rotation|
: When transform type is Pan, parameter are azimuth and distance. When
transform type is rotation, parameter are rotation angle and basic point. When

transform type is parallel rotation, parameter is rotation angle and origin point.
: Open coordinate view window to add coordinates.
@:Add the coordinates to list as the data before transforming.

: add all the data recorded in system to list.
: Open appointed files and add all the data in the file to list.

Delete list: Clean out the data existed in list.
Export EXCEL): Save the results into EXCEL file.
: Transform according to raw data and transformation parameter.
: Quit dialog box of coordinate transformation

For example, select “Parallel rotation” from transform type list. Corresponding
parameter will change to rotating angle, origin AX, origin AY. Input 35.2457 as
rotating angle, 153.24 as originAX, 72.51 as origin AY. Click to add the
coordinate file to list, then click button, results will display in list of
Results list box. Shown as below:

it 3
ok At S G
TR ;
¥ ¥ % oA
- it | | |
v FRENERS ¥=0.000 T=0.000 ~
%= 90,000 Y = 90.000
S ¥ = 37.485 Y = £4.843 #HEIA
%= 0,000 ¥ = 76454 Q
36. 2457 %= -13.274 ¥ = 75.283 =
sEPd ¥ = -2528T Y = G3.809 HESA
Ea Ay [153. 24 %= -40.000 ¥ = 69.282
%= -49.783 ¥ = 44.825
B At [T2.51 %= -104.198 ¥ = 113,980 v EEFE
Eihit R
¥ = 153.240 ¥ = 72.510 ~
¥ o= 174.432 T = 198.013
¥ = 146.162 T = 147.165
¥ = 108.934 Y = 134.818
¥ = 88795 T = 126.171
¥ = 87.266 Y = 111.108
¥ = 80.492 ¥ = 105,782
¥ = B6.692 Y = #0.191
¥ = 2,260 Y= 105016
¥ = 36.958 ¥ = 140.280
¥ = 28.835 ¥ = 114.081 2
T - an o777 W - TE @anea
fiERceL |[[f Wik

Graph 6-14 Coordinate transformation Parallel rotation
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7 System file

Click option in control area, “Project file list” will show as graph 7-1 below:

B

Hr @ EHE Wit 4 IR MR EF W #Hho

o R & aotg e
ol i | BOE SB0 TE B0 2R fE R

x

- [Ti#IrHsEE]
atest. coo
atest. daw
atest. prj
atest. raw
atest.rod
atest. zct

e L1EE g‘x#]ﬁ

17:32:57, FIH L4z “atest™

Thed HT

Graph 7-1 Project file list
The file suffix of which is *.coo, is coordinate file. That includes point No., point
name and coordinates X, Y, Z. While you select “atest.coo” file, all the coordinate file

will display in the right area. Shown as graph below:
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Graph 7-2 *coo file
Customer can modify the coordinates when the file is open. Click twice the data you
need to modify, then you will be allowed to edit. Notice that Pt No. and Pt name can
not be modified. Click after modifying.
The file suffix of which is *.daw is used for saving information of ground object.
While you select “atest.daw” file, all the information included in the file can be
displayed at right area of window. You can check the information shown as below:
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Graph 7-3*daw file
The file suffix of which is *.prj is graphics file. While you select “atest.prj” file, graph
will display at right area of window. Shown as below:
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Graph 7-3*prj file
The file suffix of which is *.prj is used for recording raw data which includes

information of station point, backsight point and horizontal angle, zenith, SD, prism

height of each observing point. While you select “atest.raw” file, file contents will

display at right area of the window. Customer can view the information as below:
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Graph 7-4* raw file

The file suffix of which is *.rod is used for recording information of horizontal

alignment, vertical alignment and transect template. While you select “atest.rod” file,

file contents will display at right area of window. Customer can view the information

as below:
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Graph 7-5*.rod file
File suffix which is *.sct is main information of recorded station, orientation point and
sight point. While you select “atest.sct” file, file contents will display in right area.

The information you can view is as below:

177



WinEG2007

IitE FE wRIT ot IE RBR EFW FBw

£ EE
IR
1 | Hitd
- LT Iz RRR]
atest. coo
atest. daw
atest. prj
atest. raw
atest. rod
e |D)Ea | 2 e
17:32:57, FIH Liz “ate
BLiE

1 = 1

N: —49. 783120 E:44. 824923 I:-0.330689 {4255 :0. 000000
N: -40.000000 E:@9, 282032 Z:-1.500000 #2HE3000A:0. 000000
1,, 0. 000000

Hi:90.000000 ¥A:90. 000000 SD:98. 000000
2,,0.000000

Hi:T6. 000000 VA:89. 000000 SD:99. 000000
3,, 1. 000000

Hi: £8. 000000 YVA:TT. 000000 SD:55.000000
N: -48. 783120 E:44.824823 I:-0.330688 {¥£5&=:0.000000
N: -40.000000 E:£9,282032 I:-1.500000 FEdE3dA:0. 000000
1,,1.000000

HAi:99.000000 VA:8T. 000000 SD:76. 000000
2,, 1.000000

Hi:123. 000000 Va:321.000000 SD:120.000000

1 = 100

2,, 1.000000

Hi:123. 000000 ¥a:321.000000 SD:120.000000
N: -48. 783120 E:44.824923 I:-0.330688 {¥£5&=:0.000000
N: -40.000000 E:69,282032 I:-1.500000 FEHEA0MA:0. 000000
2,, 1.200000

Hi:90.000000 VA:90. 000000 SD:90. 000000
3,, 1. 200000

Hi:99. 000000 VA:89. 000000 SD:120.000000
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Graph 7-6*.sct file

Appendix A:File forms of EK

* dat Coordinate data file

Form of coordinate data file as below:

Point 1 name,Point 1 code,Point 1 Y (East) coordinate,Point 1 X (North)
coordinate,Point 1 Elevation

Point N name,Point N code,Point N Y (East) coordinate,Point N X (North)
coordinate,Point N Elevation

Instruction:

Each line in file indicates one point; Unit of coordinate Y, X, Z of every point is

meter; comma can not be contained in code.
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* rod Road data file

Data file form is as below:
[HEADER]

ROADNAME,roadl

VALTYPE,0

[END]

[ALIGN]

START,300.000,488342.493,2552134.180
STRAIGHT,30.0000,500.00000000000
ARC,-2000.000,500.000000
SPIRAL,-2500.000,300.000000
Pt,489996.699,2558932.226,3500.000,300.000,300.000
[END]

[VLIGN]
400.000,40.000,60.000
500.000,35.000,50.000
600.000,25.000,70.000
700.000,30.000,60.000
[END]

[SECT]
400,sectl,sectl
[END]

[TEMPLATE]
TEMPLATENAME sect1,3
ZONE,Z1,1,12.000,0.300
ZONE,Z2,1,3.000,2.500
ZONE,Z3,0,5.000,0.000
[END]

Instruction:

[HEADER]Road information

ROADNAME, Road name

VALTYPE, Vertical curve type (0,vertical curve;1,erect curve)
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[END]Road information is over

[ALIGN]Horizontal alignment
START, Start chainage,East coordinate,North coordinate (Only one start point data is
allowed)
STRAIGHT, azimuth, length (straight segment)
ARC, radius, arc length (Arc section)
SPIRAL, radius,transition length (transition curve section)
Pt, coordinate east,coordinate north,radius,last transition length,next transition length
(point)
[END]Horizontal alignment is over

[VLIGN] vertical alignment
chainage, elevation (gradient) ,length
[END] vertical alignment is over

[SECT] transect
chainage,transect model name of road leftside, transect model name of road rightside

[END] transect is over

[TEMPLATE] transect template
TEMPLATENAME, template name, section number
ZONE, section name 1,offset type,horizontal offset,vertical offset

ZONE, section name N,offset type,horizontal offset,vertical offset
[END] transect template is over
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