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6D Surface Modelling Documentation

1 Introduction:

1.

6D Surface Modelling creates Digital Elevation Models (DEM) from multiple input point files on
AutoCAD graphic editor. All purpose multi-level pads can be generated on the terrain on
different layers with different slope parameters of CUT and FILL. An AutoCAD should have
been already installed on your system - The Interface opens an instance of AutoCAD

2 Use of this program

o w

oo~

10
11.

12.

The program can be used for mining applications where mass volumes of earth works are
handled.

Useful for normal building level pads, foundation excavations, drains, canals, earthen dams,
embankments, bridge approaches, mining, road formations and so on.

Surface foundation of any engineering structures and understanding this enables accurate project
planning.

Designed to integrate with any ERP system.

Graded surfaces/ level pads/ level play grounds and so on can be perfectly generated with defined
edges.

Program can generate coordinates for Cut and Fill elements to transfer layout to the ground.

Point files with predefined CSV format are mandatory to design the project program.

Configure Tasks with the output elements to extract Bill of Quantities/\'WBS.

Publish the BOQ to 6D ERP to perform scheduling, budgeting and project management.

Several output files generate suiting to project requirement.

Output files can be viewed in several formats like PDF, DWG, DWF and DXF

3 Feature Highlights

13.
14.
15.
16.

17.
18.

19.
20.

21.
22.

Easy to as tools on AutoCAD.

Earth work calculations are made on the fly while Terrain is modeled.

Generates multiple TIN Surfaces from multiple point files.

Contours can be generated at any desired intervals and automatically sets colors from highest to
the lowest contours.

Predefined 3D land features can be added to your program and set them to show on your project.
Finished TIN surface is generated when a particular area is to be graded on an irregular surface to
a certain level.

While founding engineering structures, extended excavations and fill influence lines could be
verified for practical positioning.

Breaklines feature fine-tunes Cut Fill edge lines.

Cross sections, profiles and plans can be generated on the fly.

Volume of thickened surface can be obtained from the application

Page 5 of 69



4 Program Launch

4.1 How to Launch Program

23. Double click on the shortcut '6D Surface Modelling' from your system Desktop or Program Files

>> 6D Proptech >> 6D Surface Modelling. This would launch the application along with

AutoCAD as shown under.

% TeraCopy...

Pin to Start menu
Send To »

Cut
Copy

Create Shortc.
Delete
Renar

G AEC Terran »| M AEC Terran

Administrator

@ Y70 Video Domrioader

) PC Tooks Registry Macharic
Q) videolAN

) Marosoft Siveright

@) AECCurd »

All Programs .‘

- start

@ A0 Cens e > k- |

24. Note that it may take few minutes while the AutoCAD is initialized first time internally by the
system. It is suggested that you may manually open an instance of an AutoCAD. 6D Terrain will
open another instance faster with the existing instance. Remember to close the previous
AutoCAD instance, that was opened manually, to avoid user swapping confusion, nonetheless it
does not matter to the program even if not closed.

Program Flash

“% AEC Terrain

Settings

AutoCAD Initializing..

E T
DEEH 2R D6 2 €Xa® BEMR=ZUE @
= = player v
B A1 Torrain CER =
Vs c Tecs  Settings Help i
A impor Poiris B
% n
a &
Foint Broups | Temain | Level Pads | Foundations | L-Profles | C-Profes oo
= ag
r Seleet  Group Color - Type Symbal Seale | Lays .;‘
@ o]
3 =]
~ Y
o -
) =
3 [}
B |
. ++
i [
< > v
o= >
AwtcCAD Express Tools Copyzight © 2002-2004 Autodesk, Inc =
A1toCAD menu ubilitiss loade a
[connana 3 >
433470 77331 _ 00000 SHAP GRID] ORTHO [POLER OSNAP| OTRACK[OYN LwT [MaDel | % o »

4.2 Program Interface

25. 6D Surface Modelling Interface contains the following components

26. Top Menu : Creating Points, Tools, Reports and Help

27. File List Box area: for adding and deleting data input point files and formats

28. Functional Tabs: For data processing, designing interacting with AutoCAD are done in these
functional tabs. Detailed explanation is given in the subsequent topics.
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29. AutoCAD is the graphical interface to plot points, draw alignment lines, boundaries, cross-
sections, contours, TIN surfaces and so on.

DEEH 2R3 w06 24 XX BREREYR @ 4L s | | Standard

= Va®Boo v |52 £ ||| O8yLape - ByLayer - BylLayer v
B AEC Terrain (=3

Manage Foints  Tooks  Settings [ | Help

It Pt

Foint Groups | Terrain | Level Pads | Foundations | L-Frofiles | C:-Prafiles

Select | Group Color Type Symbol Soale | Lays

5 Input File Management

5.1 Point data External Input files
30. Input data point files with predefined CSV/Excel format are mandatory to run the program.
Understanding the format of data, order of data arrangement, number of data fields controls the
program processes. Therefore, it is very important that the user needs to be carefully
understanding each of these steps to reap best benefits out of the product and its features.

5.1.1 (CSV/Excel Files
31. A comma-separated values (CSV) file stores tabular data (humbers and text) in plain-text form.
32. If you have Coordinates of X, Y and Z (Or Northing(Y), Easting(X) and Elevation(Z)) in Excel Format,
then save this file AS (SAVE AS) .CSV file in the Open file dialog or use the Excel file as it is . Read
following topics to know more about NEZ/Y XZ formatting.
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T T
Web Page (*.htrn;*.html)
E‘:;LSW:AS Excel Template (*.xit)
\ - » CgExcel Macro-Enabled Template (*.xltm)
uu - Excel 97-2003 Template ("xdt)
e'Tex‘t (Tab delimited) (*.tx)
Unicode Text (*.bet)
AML Spreadsheet 2003 (*xml)
[ Microsoft Office Microsoft Excel 5.0/95 Workbook (*xls)
C5V (Comma delimited) (*.csv)
; Formatted Text (Space delimited) (*.prn)
[ Favorites Text (Macintosh) (*.txt)
B Desktop Text (MS-DOS) (*.6d)
C5V (Macintosh) (*.csv)
C5V (M5-DOS) (*.csv)
4 Downloads  DIF (Data Interchange Format) (*.dif)
{# Dropbox SYLK (Symbolic Link) (*.slk)
Excel Add-In (*xlam)
Excel 97-2003 Add-In (*.xla)
2 likraries PDF (*.pdf)
KPS Document (*xps)
File name: OpenDocument Spreadsheet (*.ods)

Organize *

5] Recent Places

Save as type: [Excel Workbook (*.dsx) -
Authors: Yudhi Tags: Add atag Title: Add a title
[ Save Thumbnail
= Hide Folders Tools - Save ] [ Cancel

5.2 Point data and AutoCAD

5.2.1 AutoCAD Point Coordinates

33. AutoCAD works on X, Y and Z coordinates in that order. Apart from external data point files, we can also
add points from the AutoCAD Editor and append points to your project. These points could be generated
from bare points, polylines (contours) or lines and 3D poly lines and so on. Your project may contain all
these points on which you may need to work.

5.2.2 Surveyor Point Data
34. Remember that in Surveyor language coordinates are measured from the ground in N,E & Z
coordinates in that order. Northing (YY) is always measured first and in Engineers Drawing the X
coordinate (Easting) is considered first.
35. Therefore the user is expected to know the coordinate system in the order that both surveyors and
engineers understand to implement project on site and at office.

5.2.3 AutoCAD Vs Surveyor Comparison
36. Let us recap that;
Northing = Y Coordinate
Easting = X Coordinate
Elevation = Z Coordinate
The Description is optional in input files to indicate group of the points.
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AutoCAD 2006 - [Drawing?2. dwg]
[E3 Fle Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

DWHH 2RD =0e » & - Se® BEMSSE @) A stendd v £ Standard v| B | standad v

DX e v Bulayer | [ —— Bulayer v
Manage Paints  Tools  Settings Help
Import Paints
External point file -
Point Groups | Terrain | Level Pads | Foundations | LProfiles | C:-Profiles Data
Select | Group Color| Type: Symbal Soale | Lay

WM Foins Point v Mone

Points Available on
the CAD

eI e T o W BN N

D Ah A

T [ 0]t iz

6 Sample Project

37. The Program provides two example input files for the user to practice and understand the
program. The examples are well designed to explain the user with several program features.

38. It is recommended that the user may practice using input files from Example 1 Points NEZ OR
YXZ and Example 2 Points NEZ OR YXZ files available at the following program installation path
(modify as installed by the user) >>
C:\Program Files (x86)\6D Proptech\6D Surface Modelling\Samples This is explained in detail
in the relevant topics below.

39. Alternatively the program path can be found by Right click the Shortcut Icon on the Desktop >>
Properties >> 6D Surface Modelling Properties Dialog >> Start in text box.

78 AEC Termain Properties ===
| Secuity |  Detwis |  Previous Veions |
Open General Shorteut Compatibility
Troubleshoot compatibility
- AEC Temain

Open file location
Pin to Taskbar Targettype:  Appication
Pin to Start Menu Target location

Target. AEC Terrain
Restore previous versions
Send to » Sattin

Shortcut key:  None
Cut
T Bun Normal window -

Comment:
Create shortcut
Delete Open File Location Change Icon Advanced...
Rename
Properties

e [ &
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& Open ==

Q\J PG Program Files (B6)\AEC Logic\AEC Terriam\Samples [ 44 |[ Search sampes L
Organize » New folder B~ '@'
X Favorites knd Name : Date modified Type
Bl Desktep || Bxample1 Points NEZ OR YXZ.csv 28-May-133:15PM  CSVFile
i.; Recent Places | Example 2 Points NEZ OR YXZ.csv 11-May-136:37 PM  CSV File
& Downloads = | RAXA Gridl.csv 22-Jul-0912:23 PM  CSV File
*+ Dropbox
4 Libraries
3 Documents
,—J’. Music
[ Pictures
E Videos
- 4 m | 3
File name: RAXA_Gridl.csv - IComma Delimated (*.csv) ']

[ open ] [ cancel |

7 Handling Point Files and Points - Step by Step Process

7.1 Creating Points
40. Import points: Here we Import Input Points Files in NEZ(YXZ)/ENZ(XYZ) ... and so on...
Formats. Click on Import Points. Click on Load for CSV file/ Excel file. Browse to the required
file location. (File should be in CSV format/Excel format, that is, .csv/.xls extension). The CSV
file shown below is available in Sample Files at Program Files >> 6D Proptech >> 6D Surface
Modelling >> Samples >> Example 2 Points NEZ OR Y XZ.

“% AEC Terrain
Manage Points  Tools  Settings Help

Irnpart Paintz

Import Points

. | t Point . Load
Click E=E==2 command button then click on [ = ]command button to load Input
Points File whether the Points file is in CSV or Excel Format. Select Example 1 Points NEZ OR

[ Open

YXZ then click on
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“% Import Points

Path |

Sheet |

"]

Point Mo [F) Morthing [ Easting (] Elevation [£) Description (D]

Column |N0ne v ”.-’-‘«

v”B v"E v”None vl

C D E F

>

Close

Look i | 3 Sarmples # OFcm-

My Ntk

] Al Ll oo
S ampls]| Frinks NEZ OR 1L ov

=] Exanche 2 Poirts NET OR e csv

iR Gl s
Fil rarrss Ewarngis | Frieiz NEZ OR 1 exv -
Files ol type: Excel and Comima Deimated Files [ e %

ZJX

Comen )

41. Map the points file as per the required format Ex: Northing(Y), Easting(X) and Elevation (Z)
format in the column as shown in the below image.

r

“% Import Points

g |

Point Mo [F] Marthing [v] Easting <] Elewvation [£] Description [

Coalurin | MHane

v”.-'l'-. v”E v"E

v

=

=] L=

(r Marthing[]

I E astingl=] I Elevation[£]

10506546
10430338
104831592
10457. 716
10474.554
10430631
10459.315

|97EE.567 |95.274 |
9755577 | 94.938
9772.028 | 95.792
9787.968 | 96.940
9790532 | 96.967
9904.647 | 97.285
9765.071 | 95.428

M=)

Fath |D:"~F'ru:ugram Files"AEC LogichaEC Temiany5ampleshE wam ” Load ]

Click m command button to load input file. Click on Import to load the input points file

42. Experiment with this Input CSV file to understand more of the program. The file is available in
Samples folder as explained above with name Example 1 Points NEZ OR YXZ
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Exampie 1 Points NEZ OR csv - Microsoft Exce
Pl A B C

1 Northing(Y) Easting(X) Elevation(z)
2  10506.546 9766.567 95.274
3 10490.398 9755.577 94.938
4 10483.192 9772.028 95.798
5 10497.716 9787.968 96.940
6 10474554 9790.592 96.967
7 10490.681 9804.647 97.285
8 10459.315 9765.071 95.428
9 10445682 9758.116 94.969
10 10468.748 9731.981 93.930
11  10456.337 9723.915 93.247

43. Select the Point file said above to include in the File List Box. Click on Import.

File List Box/

[ |mport ] [ Cloze ]

7.2 Plotting Points on AutoCAD

44, Import Points (OR plot on AutoCAD): After the file management (adding and deleting files); click

this command to post/plot points on to the AutoCAD Editor form the point files shown in the File

List Box .

[ AutoCAD 2006 - [Drawing2. dwe]
IED Fle Ede view Insert Format Took Draw Dimension Modfy Express Window Help

DHHE2RD <D0 2 ¢ -

HE o740l ByLayer

Manage Poirks ook Settings Help

Import Foints

Import Points

anlvaDslTeuain LevelPads | Foundations | L-Profiles | C-Profiles

oo LN

Selest | Broup

Pois
d

Color Type Symbel

Paint  ~  MNone

7.3 Adding More Points from AutoCAD.

$X0R BEAR IR @4t v Ll |
v ByLayer - Bulaper v

W 0 Oy O B W N

[y
o

Example 1 Points NEZ OR YXZ.csv - Microsoft Exce
A B C
Northing(Y) Easting(X) Elevation(z)
10506.546 9766.567 95.274
10490.398 9755.577 94.938
10483.192 9772.028 95.798
10497.716  9787.968 96.940
10474.554 9790.592 96.967
10490.681 9804.647 97.285
10459.315 9765.071 95.428
10445.682 9758.116 94.969
10468.748 9731.981 93.930
10456.337 9723.915 93.247

-
[y

45. Sometimes we may be having some points on the AutoCAD which may be required for our
project. To add these points to the set of project points we can add them by using the following

command.
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7.3.1

Read Points From AutoCAD

46. Read from CAD: Bare points available on the AutoCAD are appended to the existing list of

points. This command creates New Points Group. Clicking the command prompts the user to
Select points on the AutoCAD Editor with the dialog box as under

@ AutoCAD 2006 - [Drawing2. dwg]
[Ef Fle Edit ¥iew Insert Format Tools Draw Dimension Modify Express Window Help

gt oa @ BEMhFTDUE @ | A Stendad v | | Standard v | [# | Standaid v
hd

ByLayer N

=
=% AEC Terrain

ByLayer -

Manage Points | Tools  Settings Help

i Read from CAD
i

From Contaur:
| Append Paints if alrsady existing on the AutoCAD to the Point Groups
Save Points As Foundations | L-Profiles | C-Profiles

= Spmbol Seale 4 g . N S

By Cropping

int % | None v

Delete from Set

To Grid Form
Edit Point Elevations

Exit

r

“%' AEC Terrain 2010

(""\ Select points on the AutaCAD

Click on “YES” if you want to create a new group, or else click “NO” to skip group name

AEC Terrain 2010

[ Yes ] [ Mo ]

Enter the Group name that you wish to create.

" AEC Terrain 2010 X

Enter the points group name

Points Read from CAD are listed under 'New Points' Group under Points Group Tab
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A @\‘ [C ¢ ;’% B‘% s g E 7] .%? Standard hd ,,ﬁ Standard v ﬁ Standard
¥ AEC Terrain 01 ByLayer ByLayer v Bylayer v

Manage Paints  Tools  Settings l:l Help

Irport Paints

Import Points

Point Groups | Terrain | Level Pads | Foundations || L-Prefilss | C-Profiles

Select  Group Color| Type Symbol Seale | Layd
Puints Point % | Mone | 1.00 By

New Paints Paint | Mone | 100 By

l

7.3.2 Read Points From AutoCAD Contours
47. From Contours: Similarly as above we may be also having some more points in the form of
contours on the AutoCAD file which may be required for our project. To add these points to the
set of project points we add them by using the following command. Program reads polylines (or
contours 2D/3D) and Lines from the AutoCAD to generate points to append to New Point
Groups.

[m,l

il A I w2 - Foa® REMRZUE B Bstndd v | | Standard v | @ | standard v
£5 ARC Terrain EIE)X) Srrm- v
[ Manage Ponts | Took  Settings  Report  Help

BylLayer - Bylayer

Read from CAD

‘ From Contours ‘

Fuead Polylines(30[2D) and Lines From the AUEGCAD ko generate points and append ko Point Groups
b Symbol Scale | Lay

By Cropping

It~ | Mone

Delete from Set

To Grid Farm
Edit Point Elevations

Exit

Give the Points Group name.

AEC Terrain 2010

Points group name?

LCancel

Select the Contour line(s) on AutoCAD.
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“% AEC Terrain 2010

I,""'\ Seledt contour linel(s)] on AutoCAD,

B @8 | A Standad V| | Standard v | # | Standad v

ByLayer v ByLayer v
Manage Points  Tools  Settings  Report  Help

Import Points

Import Points

Foint Groups_ Tenain | | evel Pads

Symbel
Point | None

Contaur Paints Paint v | Nore

I,.""'\, Caontour Points file created in Morthing, Easting, Elevation [MEZ]

‘—) format,

7.4 Saving Manipulated Points to File

48. Save Points As: You can save the project points to CSV files in NEZD/Y XZD format of all the
combination files. Note that the writing back to the system feels is always in NEZD/NEZ format
(used by Surveyors for understanding by site executives)
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j 55 AEC Terrain

2
v

b ® |7 E B

ByLayer

Q) @ | A stndad v | & Standad v @&  standad 2

Manage Points | Tools  Settings
ByLayer v

Bylaver v
Read from CAD ck

From Contours

Save Points As

You may save the points in CSY files in NEZD/YEZD Format of 4ll the combination Files
Delete from Set.

DO NS

To a@rid Form

Edit Paink Elevations
Exit

006

Poaint Groups | Tensin | Level Pads | Foundations | L-Profiles | C-Profies

Color| Type Symbal

Select | Group

P

Mew Paints

Point % Mone

Poirt v Mene v | 1.00 By

Z - g ghy) O

6D Surface Modelling>>Manage Points>>Save Points As

ALl

% AEC Terrain

. ® = E R

EpLayer

~ | | Standard

O E @ || A Standad v | @ | Standard v

EpLayer v

Manage Points | Togls  Settings -
—— 3

Blaer v
Read from CAD bt

Fram Contours

Save Points As

fou may save the points in €S Files in NEZD{YEZD Format of all the combination files
Delete from Set

To Grid Form

Edit Paint Elevations

OO0 DL NS

Exit

Foint Groups | Tenain | Level Pads || Foundations | L-Prafiles | C-Profiles

Selest Group Soale | Layd

| o Font % Wone v 1.00) By
New Points Poirt v | Nons ~| 100 By

Color| Type Symbol

4 . o dhd 0

Additional points which are created manually. Two Point files will be combined and will be
saved as user defined name, such as, Contour Points File. NEZD_YXZD 1 to the file location
indicated by the user. The newly Saved as file with points looks as under
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Contour Points File_NEZD_YXZD_1.csv - Microsoft Excel
A B C D

1 Morthing(Y) Easting{x] Elevation{Z) DescriptioniD]
2 10506.546 9766.567 95.274 Points

2 10490.398 9735.577 94.938 Points

4 10483.192 9772.028 95.798 Points

5 10497.716 9787.968 96.940 Points

6 10474.554 9790.592 96.967 Points

7 10430.6581 9504.647 97.285 Points

g 10459.315 9765.071 95.428 Points

9 10445.682 9738.116 94.96% Points

10 10468.748 9731.981 93.930 Points

11 10456.337 9723.915 93.247 Points

12 10421.353 9877.732 95.274 New Points
13 10427.112 9852.576 94.969 New Points
14 10432.023 9825.505 95.428 New Points
15 10463.395 9865.081 97.285 New Points
16 10447.268 9851.026 96.967 New Points
17 10470.430 9548.402 96.940 New Points
18 10455.906 9832.462 95.798 New Points
19 10445.243 9572.544 94.938 New Points
20 10456.503 9887.754 95.274 New Points

7.5 Cropping Points From SET of Points

49. In huge projects where several functional users are involved needing to work on differently
terrain zones by different professionals at a time, we need to regionalize the point files from the
global project points (for example an irrigation project involving few hundred hectare of land
development). For this we may be needing to crop those regionalized points for work distribution.
The individual points can always be re-plotted to one single largest-project-point-file after
processing. We do this by way of cropping from the super set in to subsets.

50. By Cropping: Creates new points CSV file in NEZ format (selected points) and saves at user
specified file path. By default the path is same as source file path. User may change according to
his planning to do with the cropped points.
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X BERIYE @ Asedad v £[sead v @ sendad v

Bylayer v

[ o O 5
&5 AEC Terrain
Manage Points | Tooks  Seth Report  Help

ByLayer v

Read from CAD

From Cankours

1 Save Points As Foundations | L-Profiles | C-Profiles

o [ 6w cromere |18 Symbol Scale | Lay

int Mone 100/Rul
Creates a Mew Poinks CSY file in NEZ format (selected points) and saves at user specified file path

To Grid Form
g Edit Point Elevations

Exit

ropped points file saving location >>

g
@ O % (3D [y £ W alt™ Ot E & FERSDE @ A standad V|| | Standard v | #  standad v

ByLayer v [—bam >

Manage Foits  Tooks  Settings  Report  Help

Impait Paints

Import Points

Faint Groups

Savein: | [ Samples v 03 > m

Terrain | Level Pads | Foundations | L-Profiles | C-Profiles

Y 5] all Levels.cav

{ 2b]Example! Points MEZ OR YXZ.csv

My Recent | SalExample 1 Paints NEZ OR XZ.cov
Documents | |E)Example 2 Points NEZ OR ¥XZ.csv
kEBRARA_Grid csv

Seleot | Group Calor| Type Symbel Soale

Faints Point - % Mone

Desktop

My Documents

.
My Computer

.} b e Cropped Points File_NEZD_ZD 1.cav -
>

iy Network Save as type: Camma Separated Yalues [*.CSY) -

Draw a Polyline around the region of the points to be Cropped.

Az | Standard v | £ | Standard v | @ | standard

ByLayer v [—— Blaper >

Manage Points | Tools  Settings  Report  Help

1 Read from CAD

1 From Contours

d Save Points As Foundations | LPrafies | C-Prafies

e ‘ By Cropping - Symbol Scale | Lay
Delete from Set pt_BjNone ) 1.00]By
{Creates aHew Points C5 file in NEZ format {selected points) and saves at user specified fils path
ToGrdFarm

h nt v Mone | 1.00 By
Edit Point Elevations
Exit
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“% AEC Terrain 2010

C""'\ Select polylines on the AutaCAD

B @8 | A standad v | Standard v | @ | Standard v

By ayer v | — Bylayer  w
Manage Foints  Tools  Settings  Report  Help

Import Fants

Import Paints

Paint Groups | Tenain | Level Pads | Foundations || L-Frofiles | C-Frofiles

Select | Group Color | Type Symbol

BN e Point wi|Nene v

Cropped Point file in CSV format looks as under.

Set of Points for Cropping Set of Points Cropped

Contour Points File_NEZD_YXZD_1.csv - Microsoft Excel Cropped Points Fle MEZD Y¥ZD Losv - Microsoft Exce
A B c D

1 |Northing{Y]  Easting(X) Elevation{Z) Description|D) A B e
2 10506.546  9766.367 95.274 Points ; : 1 ; 1 : 1
3 10490.398  9755.577 94,938 Points ! ‘dc.urthlr.wgw, Easting{X) Elevation(z)
4 10483.192  9772.028 95.798 Points Z 10421.353 3877.752 35.274
5 10497.716 9787968 96.940 Points 3 10427.112  9852.576 94,969
6 10474554 9790.592 96.967 Points a 10463.395 9865.081 97.285
7 10430.681  9804.547 97.285 Points
8 10459315 §765.071 95.428 Points - 5 | 10447.268 93851.026 96.967
g 10445682 9758.116 94,969 Points G 10445.249 9872.244 94,938
10 10468.748 9731981 93.930 Points ]
1 10456337 9723.915 93.247 Points 7 10456.505  388/7.754 35.274
12 10421359 9877.752 95.274 New Points
13 10427112 9852.576 94,969 New Points
14 10432.029  9825.505 95.428 New Points
15 10463.395  9865.081 97.285 New Points
16 10447.268 9851026 96.967 New Points
17 10470.430  9848.402 96.940 New Points
18 10455.906 9832462 95,798 New Points
19 10445249 9872.844 94,938 New Points
20 10456503  9887.754 95.274 New Points

The Dialog below shows the path of the copped point file. Remember this path for further
handling the data points

Page 19 of 69



% AEC Terrain 2010

T D:\Pragram FileshAEC LogidhAEC Terrian\Samples\Cropped Paoints File_NEZD vXZD 1.csv file created in
b Marthing, Easting, Elevation (MEZ) format,

[E Fil= Edt View Insert Format Tools Draw Dimension Modfy Express Window Help
O s = = — Seeete T E By o 2 B @ A Standad v | & | Standad v | @ | Standad -
~

= ByLayer | | —— Bylayer 3
Manage Poinks ~ Tooks  Sattings

Import Points

Import Paints

Point Graups | Terain | Level Pads | Foundations | L-Profiles | C-Prafiles

Salect | Group Colar| Type Symbal

W Foins Point || Hoins

TEPHEHE - aHI 0 LICNINOLNN

7.6 Deleting Points from Set of Points
51. Sometimes the huge project data file may contain unnecessary data points on which we may not

process our engineering works. For example a pond area in a bridge project may not require
doing any processing of terrain or contouring or any other earthwork manipulations. Keeping
these points may slowdown our work every time for the program to process. To do this we delete
some set of points from the superset.

52. Delete from Set: Creates new CSV file in NEZ format (after Deleting the points selected) and

saves at user specified file path.
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L X BERIQYBE @ | L& sewad v | | standad ~ | # | stendad

Manage Points | Tools  Settings
— ByLayer L —

Read from CAD

From Contours

Save Points As Foundations | L-Profiles | C-Profiles

By Cropping e Spmbol

nt % None

Delete from Set

Creates a New Points €SV File in NEZ format {deleting the selected points) and saves at user specified file path
G e

Exit

>EPBE - aHI 0 LICNIDLNN

2 = B Standzrd v Standard v Standard
Manage Poinks  Tools  Settings . ® A REYE @Y st ol | Standar [# | Standar
Inport Pairts B ByLayer v||——Byaer v

Import Points

Paint Groups | Terrain || Level Pads | Foundations | L-Profiles | C-Profiles Savein: | 29 Samples

Seleor Group Color| Type Symbol Seale | Lay

y 4] All Levels. csv
§ L] Examplet Points NEZ OR YXZ.csv
MyRecent  4Example 1 Painks NEZ OR '¥X2.csv
Documents B4 Example 2 Foints NEZ OR ¥XZ.c5%

?_%% EEERARA_Gridl csv

Port v Hene v | 100 By

Desklop

My Documents

4

My Computer

.!l File name: Fietained Points File_NEZD_YX2D 1.cov
3

MyMNetwork | Save as bype: Comma Separated Values [ CSV)

rERP®ME - a0 TIO0NO0LNN

Draw the Polyline where the points are to be deleted. Then 6D Surface Modelling dialogue box
appears, click on OK, select the polylines on the AutoCAD.

AEC Terrain @

Select polylines an the AutoCAD
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AutoCAD 2006 - [Drawing2. dwg]

7] window  Help
'[ EEE@(?&@;\@QQ A | standard v | | Standard v # | Standad ~
~] andar andar andar
Manage Points  Tocks  Settings Help g L |
Impart Foints HyLayer v ByLayer | | ——— BuLaper v

Frint Groups | Terrain | Level Pads | Foundations | L-Profies | C-Profiles

Select | Group Color| Type Symbol Seale | Lay

B Foinis Foirt % Mone | 100 8y

>EPEE - aHI 0 LIONIDD LN\

. wwm )

Deleted points file set will be saved as Retained Points File_ NEZD_YXZD 1.csv in the Input
folder or in the last saved folder.

=
#5 AEC Terrain 2010

£ DowProgramm FileslAEC LogicAAEC Termian\SarmplesuiRetained Points File_NEZD_YHZD
) s file creatad in Marthing, Easting, Elavation (NEZ) farmat.

Set of Points before Deleting Set of Points after deletion
Contour Points File_NEZD_YXZD_1.csv - Microsoft Excel Retainad Paints Ele MEFD YYD 1 rov - Microen® Eveel
. . c 5 tamed e MEID YX¥ZD 1.csv - Microsoft E

1 |Northing(¥)  Easting(X} Elevation{Z) Description{D} A B C
2 10506.546 9766.567 95.274 Points 1 "JDI"thir'IEI:Y] EHSTiﬂEI:x] Eleuatiuniz}
3 10490.398 9755.577 94.938 Paints j

4 10483.192  9772.028 95.798 Paints 2 10506.546  3766.567 35.274
5 10497.716 9787.968 96.940 Points 3 10490.398  9755.577 94,935
6 10474.554 9790.592 96.967 Points a 10483.192 9772.028 95.798
7 10490.681 9804.647 97.285 Paints ) j

3 10459.315 9765.071 95.428 Paints 3 10437.716  3787.968 96.340
9 10445.682 9758.116 94,969 Paints o 10474.554  9790.592 96.9a67
10 10468.748 9731.981 93.930 Points ? lD49D.ﬁEl 9304.64? 9?.235
11 10456.337  9723.915 93.247 Paints ) ) j

12 10421.353 9877.752 95.274 MNew Paints 8 10453.315 3765.071 35.428
13 10427.112  9852.576 94.969 Mew Points g 10445.682) 9758.116 94,969
14 10432.029 9825.505 95.428 New Points 10 10468.748 9731.981 593.930
15 10463.395 9865.081 97.285 New Points

16 10447.268 9851.026 96.967 New Points 11 10456.337 3723.515 33.247
17 10470.430 9848.402 96.940 New Points 12 10470.430 9848.402 96.940
18 10455.906 9832.462 95.798 New Paints

19 10445.249 9872.844 94.938 New Paints

20 10456.503 9887.754 95.274 New Paints
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Delete the Contour Points File and then import the Retained Points file, there you will observe the
difference.

AutoCAD 2006 - [Drawing2. dwg]
[E3 Fie Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

DHHE 23D =G 248 - GO o BEHEYEH @ | A stnad || | Standard ~| @3 | standard -

el L nl] v sz ||| O Bylaper

ByLayer [ | E—

i

Manage Paints  Tools  Settings Help

Import Points

Import Paints

Point Groups | Tenain | Lewel Pads | Foundations || L-Profiles | C-Prafiles

Select Group Coler | Type Symbal Seale | Lay

| o N Paint v | Mane

>EP®BE - aHI 0 LIONIDDLNN

Import

7.7 Generate Points to GRID form

53. In practice during the recent induction of Total station the surveys are conducted on random
points without any specific rows and columns or any order unlike in olden times. Suppose we
require to transfer finished point to the site executives to mark at regular grid for special
structures and land improvements where high precision is required.

54. To Grid View: Creates new set of points in regular grid intervals of X and Y from the irregular
points and saves these points in NEZ format at user specified file path. Irregular points imported
to AutoCAD graphic editor looks as under.

J&
DA 2R <06 s @ £-) SEAQ BERDIUE @] & 5mm v L ] @[

5 AEC Terrain g@@ [ ByLayer v

[[ranags Pots | reds _setings Heb

Read from CAD

ByLayer v|[— Bilaer v

From Contours

Save Points As Foundations | L-Profiles | C-Praofiles

By Cropping Symbol Soale | Lay

Delete from Set ot (84| None

Ta Grid Form
(Creates a New Foirts list C5Y file in NEZ Format to regular grid intervals of X and ¥ from the iregular points
and saves at user defined file path
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Let us generate Contours from the above irregular points so imported as under. This is for
comparison with that of regular grid points.

X AutoCAD 2006 - [Drawing2. dwg]
[E3 Fie Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

MEEN2 ® = EE =D E| @ || A stenda v | | Standard v | & | standard v

v|[—— Bulaper >

Marage Points  Tools  Sattings Help

ByLayer

Import Paints

A [ impot Points

i Faint Groups | Terain | Level Pads | Foundations | L-Profiles | C-Profiles

Salect | Group Color Type Symbol Soale  Lay

| o N Foint | None

The points are written and will be saved to the user defined path as below after responding to the

system dialogs as under.
|2
DWEH 203D Dt s -

v | | Standard v | # | standad v

CXAXR FEMIUE @ || A sknda
9 =0 O e ByLaper

v|[—— Bilaper >

Manage Points  Tools  Settings Help
Save As
Irapart Paints
Import Paints Savein: | [ Samples
Poirk Groups | Tenain | Level Pads | Foundations | L-Pretiles | C-Prafies 3 (ElExsmple | Contour Polts Fl_NEZD_1XZD._1csv
§ f) 5] Example 1 Cropped Points Fils_NEZD_Y#2D 1.csv
Seleocl Grovp Color | Type Symbol Seale | Lay MyRecent | [EilExample 1 Points HEZ OR VXZ.csv
Paints Point  ~  Mone ~ | 100 By Documents  igRetained Points File_NEZD_YZD L.csv

Deskiop

My Documents

—1
9
Wy Camputer
@) e 5
B

i Foinis Fie_HEZD 752D 1. cod]
MyMNewok | Saveastpe: | Comma Sepaated Values [CSV] -

Enter the Easting (X) interval as 10 and click OK, and also enter Northing () interval as 10 and
click OK on the following dialogs

AEC Terrain

Enter the easting [] interval

Cancel
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Select Top left point in the AutoCAD drawing, in the same way select the Bottom —right point in
the AutoCAD drawing to form GRID

“% AEC Terrain % AEC Terrain

Select top-left point

Select the point on the AutoCAD screen. Grid Points file will be saved in the user specified file

[ AutoCAD 2006 - [Drawing2.dwg] =]
[EB Fie Edt Wiew Insert Format Tools Draw Dimension Medify Express Window Help e
(=] HEHe® 5ER SR @ Mowsd v Lowss | @[ v

Manage Points  Tools  Settings Help O ByLayer v ByLayer - Bylayer &

Import Paints

4 [[impot Points

Paint Groups | Tenain | Level Pads | Foundations || L-Frofiles | C-Frafiles

Select | Group Color Type Symbol Seale | Lay

BN Foinis Fant v | Mone

S ek ik

% AEC Terrain 2010

£ DiDocumnents and Settings\Adrministrator BSSMMS 4\ Desktoph SamplesiGrid Points File_MEZD_vHZD
. 1.csw file created in Maorthing, Easting, Elevation (MEZ) format.

Open the Grid Points File_ NEZD_YXZD 1.csv file which is located in the Input folder.
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Grid Points File_NEZD _YXZD 1.csv - Microsoft Excel
A B C

1 |Northing(Y) Easting({X] Elevation|Z]
2 10458.791 9733.097 93.808
3 10468.791 9733.097 93.980
4 10458.791 9743.097 94.363
5 10468.791 9743.097 94.426
6 10478.791 9743.097 94.405
7 10448.791 9753.097 94.745
8 10458.791 9753.097 94,850
3 10468.791 9753.097 94,873
10 10478.791 9753.097 94.852
11 10488.791 9753.097 94.817
12 10448.791 9763.097 95.116
13 10458.791 9763.097 95.329
14 10468.791 9763.097 95.327
15 10478.791 9763.097 95.329
16 10488.791 9763.097 95.312
17 10498.791 9763.097 95.198
18 10448.791 9773.097 95.239
19 10458.791 9773.097 95.606
20 10468.791 9773.097 95.900

Re-importing the above points will plot on AutoCAD in the following manner in regular GRID
form.

AutoCAD 2006 - [Drawing2. dwg]
3 File Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

M= < ZERh Q@ @ | A sendad | 4| Standard v | & | Standard v

Manage Poinks  Tools  Settings ByLayer v|[—— Blayer

Import Points

A [[impot Poirts

Faint Groups | Tenain | Level Pads | Foundations | L-Frofiles | C-Profiles

Salect | Group Color Type Symbol

| o Foint | None

Re-Contouring the regular grid points looks as under. It may be observed that there is no
difference on behavior of the contours either on regular or irregular points.
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AutoCAD 2006 - [Drawing2. dwg]
3 Fie Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

MEEE @ BERIY B @ || A stedad v & stEndad ~ | # | standad -

Manage Poinks  Tools  Settings  Repart  Help ByLayer

[ | [E—

Import Paints

’

.'

.| | Paint Groups Tenain | Level Pads || Foundations | L-Prafiles | C-Frofiles
Scan Radivs  |1,000.00
Cortour Interval 050

Draw Contour

P

S o) ek it

Select Break Lines | [ Generate Suface

8 Tools >>

Tools | Settings Help

Divide Palylines

Join 30 Lines

Convert Lines 3

8.1 Customizing Default Output Parameters
55. Font/Color Tab:

Settings
Font/Color | Level Pads | Foundations | L-Profiles | Grid Spacing | C-Profiles

Text Height 030

Initial Surface Color

Level Pad Surface Colar -

Foundations Surface Colar

[ Cancel H OF. l

a) Text Height: System by default sets this as 0.3 m since the contours are at 1 meter
intervals and close look at the contours will give better view. Depending on the user
functionality this may be set at higher or lower values.

b) Initial Surface Color: Set as desired color. System sets by default green as initial color
indicating original surface

c) Level Pad Surface Color: This may be set as required by the users to suit their
requirements
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d) Foundation Surface Color: This may be set as required by the users to suit their
requirements

56. Level Pads Tab: You may require in your project to make foundation pits at several places on the
terrain and the settings so required may be entered here for the Program to draw. Enter the Cross
section intervals as per the convenience, show the project file path for the Coordinates file (CSV
File) to be written in NEZ format. If you want the Cross sections in the AutoCAD drawings then
do check the box.

Fort/Color | Level Pads | Foundations | L-Profiles | Grid Spacing | C-Profiles

Crozz Section Interval [mtrs) 3
“Wte Coordinates at |D:\Program Filez*AEC LogicA B
Draw Crozs-Sections on AutaCAD

[ Cancel H 1]8 l

57. Foundations Tab: You may require in your project to make foundation pits at several places on
the terrain and the settings so required may be entered here for the application to draw.

(a) Excavation Depth: By Default the 6D Surface Modelling shall make your
Foundation depths at this setting until you set a new value.

(b) Cut Slope: The Application assumes the slope set here for generating the surfaces
until you set a new value

(c) You may need to write the coordinates of your new foundation surface to a file
location for further managing. Define the default path for writing them to that
location.

Fort/Color || Lewvel Pads | Foundations | L-Profiles | Grid Spacing | C-Profiles

Excawvation Depth [mirs) 1.00
Cut Slope [H: 1] n.a0
“Write Coordinates at | D:\Program Files'AEC Logicha E]

[ Cancel H 1]8 l

58. L-Profiles Tab: You may need your program to draw your surface profiles with a graphic grid
behind. The default values to create such graphic grid profiles are set here.
(a) Section Interval (meters): You may need your program to capture information at
every predefined interval (for example 10, 20, 30 .... etc). This value is set here. The
Program by default creates sections on the surface at this interval.
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59.

60.

(b) Row Spacing (meters): The graph shall have a horizontal intervals (If this is set at
value 1 then in the example image above values like 256, 257, 258.... at 1 meter
intervals is shown) by which the levels are shown. This depends on the terrain min

and max levels and the detailing that you need to see.

(c) Text Left Offset: This value shall appear for the Rows away from the graph area by

this offset value.

(d) Text Bottom Offset: Distance versus Levels are shown at the bottom of the graph and

these values are to be shown by an offset value below the graph.
Settings
Font/Color | Level Padz Fnundatiuns| L-Profiles | Grid Spacing || C-Prafiles

=

Section Interval [mirz]
Fow Spacing

Tewst Left Offzet

Text Bottormn Offzet 10,00

Write Coordinates at |D:'\F'ru:ugram Filez\AEC Logichd, H:]

ol o=
(=R iR=2=]

[ Cancel ][

Ok

Grid Spacing Tab: The values when set here drives the program to to create grid at these values

during creating Points to Grid

Settings IEI
Font/Color || Level Pads | Foundations | L-Profiles | Gind Spacing | C-FProfiles
E azting Interval [mirz)]
Marthing Interval [mirs]
[ Cancel ] [ (]9
C-Profiles Tab:
Settings E
Font/Color | Level Padz | Foundations | L-Profiles || Grid Spacingl C-Profiles |
Graph Display Options
Scale Factor Min. Space BAW C5 Graphs
Wertical Magnification Text Height
Graph Type Mo af C5 Graphs/Faow 5
Level Row Spacing
Cancel ] [ ak. l
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a) Scale Factor: The Program performs drawing the entities based on this scale setting. By
default the setting is 1 and the user can conveniently set as per project requirements.

b) Vertical Magnification: The Program performs drawing the entities with vertical
magnification by this value. This is simple multiplication of Y scale with respect to the X
scale. This is performed independent of the Scale factor defined above. By default the
setting is 1, indicating that this setting is used the drawing shall be drawn to a scale
having real time scale. If the project requires that vertical differences are minor and
difficult to comprehend the user can set a different value, usually 5-10 and as per project
requirements.

With Vertical magnification = 1 the graph looks like this

LT R o 1 IO VN VA - T V¥ IOV IO

c) Level Row Spacing: Program writes/plots datum levels in graph at this spacing. For
example case we have the level intervals are 249, 250, 251 and so on at 1 meter intervals.
If we change this value to 2 meter intervals we will have 249, 251, 253 and so on.
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With Level Row Spacing = 1

LTIV LTI LI T LI RECTTT TRRRELTRRR LR

e) Text height: Text height used in the entire graph shall have this value. User may change
as per the project requirements.

f) Nr of CS graphs/Row: Program plots this number of Cross Sections per row. For the
example case we have 5 plots in each row as shown in the output drawing file above.

8.2 Line Manipulations

8.2.1 Tools >> Divide Polylines:

Tools | Settings Help
| Divide Palylines |i

Jnin 30 | ines

|Divides a polyling in ko the specified intervals ko create vertices (For reference purpose)
T TOTErT LTS T T Profies
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61. We may need to develop cross sections along a path on a terrain or may need to have to do so
along set of 3D polylines already available from drawings. Division of polylines may be required
to indicate setting a fence object/array object along a polyline on those divided points. Or creation

8.2.2

of nodes as said above.

Tools >> Join 3D lines:

Tools | Sektings Help

Divide Palvlines

Join 30 Lines

Joins mulitiple 30 Polvlines in to one single 30 Polyline

62. AT times we may have 3D polylines available in our drawing in broken state and we may require
them to be joined for managing further. This feature would enable us to join the selected 3D
polylines, if contiguous, to make as single 3D polyline.

8.2.3

Tools >> Convert Lines:

Tools | Settings Help

Divide Polvlines

Join 30 Lines

Convert Lines 3 Jﬂ

Polyline to 30Palvline

T T e

e Lidnterval  C-lmtercal | Width b Se

30Palvling ko Palyline
Reverse 30 Palyline

Reverse Polvline

63. Sometimes we may be having some AutoCAD entities in different fashion than required for us. In
such places we may use the following commands to manipulate them as required.
g) Polyline to 3DPolyline:Here we can convert the polylines to 3Dpolyline
h) 3DPolyline to Polyline: Here we can convert the 3Dpolyline to polylines
i) Reverse 3DPolyline: Here we can the reverse the 3D polyline. Sometimes we need to
define a starting point of a project feature already drawn, but in reverse order.
) Reverse Polyline: Here we can the reverse the polyline. Sometimes we need to define a
starting point of a project feature already drawn, but in reverse order.

8.3 Point Manipulations

64. Tools >> Edit Point Elevations: This manipulations required to imply for inaccessible areas in
project location, but can be approximated by editing to give virtual effect.

65. You may need to edit some elevations for certain area where by approximation could only be
possible. Those area points shall be modified with random values or with a constant value. For
such creation of elevation changes we use the following dialog. Use menu command at Manage

Points >> Edit Point Elevations.
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Manage Points | Tools  Settings

Read from CAD

Fraom Conktours

Save Poinks As |_

Edit Point Elevations

Exxit

-
“% Edit Elevations

Editing O phionz

(¥} Randam Change Fange:  From: | |T.3; | Least Count; I:I

(O Canstant Change Constant Level: I:I

Save Options

{(#) Save Al Points

() Save Only Changed Paints Edt | [ Cancel
Exampie 1 Points NEZ OR YXZ.csv - Microsoft Excel
Pl A B C

1 Northing(Y) Easting(X) Elevation(Z)

2 10506.546 9766.567 95.274

3  10490.398 9755.577 94.938

4 10483.192 9772.028 95.798

5 10497.716 9787.968 96.940

6 10474.554 9790.592 96.967

7 10490.681 9804.647 97.285

8 10459.315 9765.071 95.428

9 10445.682 9758.116 94.969
10 10468.748 9731.981 93.930
11 10456.337 9723.915 93.247
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“% Edit Elevations

E diting Options
(¥} Random Change

| T |2|:|

Constant Level: I:l

| Least Count: IZI

Range:  From: | 10

() Constant Change

Save Optiohz
(%) Save &l Points

{3 Save Only Changed Points

Set of Points before Editing the Elevation Set of Points after Editing_; the Elevation
Exampie 1 Points NEZ OR YXZ.csv - Microsoft Excel || e ditad Points File NEZD YXZD 1.csv - Microsoft Excel
A B ¢ A B C D E
1 Northing(Y) Easting(X) Elevation(Z) 1 Point MNorthing Easting Elevation Description
2 10506.546 5766.567 95.2741 | 2 | 1 10506.546 9766.567 113.274 Points
3 10430338 3755.577 34938 | 3 2 10490.398 9755.577 112.938 Points
4 10483.132 9772.028 35.798] | 4 3 10483.192 9772.028  107.798 Points
5 10497.716 9787.368 96.940| | 5 4 10497.716 9787.968  115.440 Paints
6 10474.554 9750.592 96.967] | & 5 10474.554 9790.592  108.967 Points
7  104590.681 9804.647 97.285| | 7 6 10490.681 9804.647 115.285 Points
8  10459.315 9765.071 95.428(| | 8 7 10459.315 9765.071  95.428 Points
9  10445.682 9758.116 94.969| | g 3 10445.682 9758.116  94.969 Points
10 10468.748 9731.981 93.930| |10 9 10468.748 9731.981  93.930 Points
11  10456.337 9723.915 93.247| |11 10 10456.337 9723.915  93.247 Points

9 Managing Project Components

66. Main Form >> Point Groups Tab: Already explained under Handling Point Files and Points

Chapter

Faoint Groups | Termrain || Level Pads || Foundations || L-Prafiles || E-Pru::file&|

Color Tyepe Symbal

Group
Paints

Coalant

FPaint % | None A
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9.1 Definitions

9.1.1 TerrainTab
67. TIN Surface: Triangulated Irregular Network (TIN): A representation of a surface derived from
irregularly spaced sample points and breakline features. The TIN model represents a surface as a
set of contiguous, non-overlapping triangles using Delaunay T riangulation. Within each triangle
the surface is represented by a plane. The triangles are made from a set of points called mass
points. These mass points shall be the input through CSV/Excel Files.

68. On AutoCAD editor the shaded Terrain looks as shown in the image below.

69. Contours: In cartography, a contour line (often just called a “contour") joins points of equal
elevation (height) above a given level, such as mean sea level. A contour map is a map illustrated
with contour lines, for example a topographic map, which thus shows valleys and hills, and the
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steepness of slopes. The contour interval of a contour map is the difference in elevation between
successive contour lines.

70. Scan Radius: Scan radius will direct the program to pick points falling with in such radius to
generate TIN surface. If the points are away from the scan radius they would not join the adjacent
surface and kept isolated.

Paint Groups | Temain | Level Pads || Foundations | L-Profiles | C-Profiles

Bizals Linzs ez 5can Radius 20,00 !
Contour Interval | 1.00]|

[] Draw Contour

71. Let us take the scan radius as 20 meters and 100 meters the images looks as below. With Scan
radius 20 meter the program joins the points with in such radius and forms the TIN surface. Any
points away from this radius value will not be surfaced. This means that the surface formation
will not take place beyond this radius. Triangulation will not occur joining points or surface away
from this value.
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@AutoCAD 2006 - [Drawing?2. dwa]

[ER Fl= Edt View Insert Format Tools Draw Dimension Modify Express indow Help

DHEE 2R3 =006 25 - we® BEHMHIDHE @ | A standad v || | Standad v| # | standad
v

W O%17150 Existing Surface v |32 £ ||| OBylayer

ByLayer | | —— Bylaper v

&

Manage Points  Tools  Settings  Report  Help

Import Paints

Import Paints

Point Groups | Terrain | Level Pads | Foundations | L-Prafiles | C-Prafiles

Scan Radius =20mts

Contour Interval

[] Diaw Contour

>EHPEE - aFHI 0L SONIDL NN

Select Break Lines | [ Generais Surface

72. With Scan Radius of 100 m we have the TIN Surface generated as below.

AutoCAD 2006 - [Drawing2. dwg]
[EP Fle Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

DWHEH 2R3 «xD® 25| - XX BERZSE @ | A Sendd v | | Standard v | & | standad ~

Byl ayer v

=2 | Y O % 190 Existing Surfacs v |3z £ | ||| O8yLayer Bylaper

- o]

Manage Foints ~ Tooks  Seftings  Report  Help

Impart Points

Scan Radius =100mts

Poirt Groups | Terrain | Level Pads | Foundations | L-Profiles | C-Profiles

Contour Interval

[ Draw Contour

>EHPBE - aHO 0 LIONIDD L NN

[ Seleot Break Lines | [ Generate Sutace

9.12 LevelPadsTab
73. Level Pads tab: Graded Surfaces/Level Play Grounds: When a particular area is to be graded on a
irregular surface to a certain level, for example to construct a building or a road or to be
excavated, the new surface is generated to such level with in the demarcation. The newly
generated Level surface is called Level Pad

Point Groups | Ternaill Level Pads Foundations | L-Profiles | C-Profiles

Name Pin Pan Lewel Cut[HA  Rll[HRY
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Before the level Pads drawn After the level Pads drawn

9.1.3 Foundations Tab
74. Foundations tab: To found engineering structures like buildings, culverts, bridges and similar

structures in to the ground, extend and level of excavation need to be verified to fit on to the
terrain for several practical setting. This feature enables such requirement and reports volume of

excavations.

Point Groups | Terrain || Level P'au:ls-F'rn:nfiIes C-Profiles

Name ki [ ET Lewvel Cut[HA

9.14 L-Profiles Tab
75. Profiles tab: We may need to draw profiles along a straight line, circular paths and so on. We

need to find the surface profile of the ground along such paths. 6D Surface Modelling draws such
profile along the defined path.
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Paint Groups | Terain | Level Pads Fnundatinrnfilea

Boundany Chanage Interval | %M | Scale Phdode

9.15 C-Profiles Tab

Foint Groups || Terrain | Level Padz | Foundations L-F'rn:ufil

C-lnterval Width Wk Scale | Phode

FPath  Chainage L-nterval

76. The following procedure is explained for Cross Sections form Terrain (from Point file data).
a) Cross Sections are generated with the following parameters.

Manage Points  Tools  Settings Report  Help

Import Points
Import Paints

| Point Groups | rTgnrain MLeygeradrs 7 ‘Foun.dalionrs' i I_V-I_Drorfri!es‘ C-Profiles 4

L-Interyval C-Interval Width Wi Sca

Path Chainage
Profle 1 10 30 15 30 10 1

L-Interval: Longitudinal Intervals along the defined path/alignment for example
0, 30, 60,90 ... and so on
C-Interval: Cross Intervals across the defined path /alignment; for example 0, 1, 2,
30r0,5,10, 15 and so on. These intervals are for picking up coordinates across the
profile path for a width specified above. These intervals depend on the accuracy of
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the data expected to be used by the user. For the example case we have an interval
of 1 meter.

iii.  Cross Section Width: Cross-sections shall be extended to this value half on either
side (Left and right). Fri the example case we have a width of 30 meter; meaning
thereby that -15 meter on the left and +15 meter on the right shall be read from the
terrain and plots these values. The output file below in CSV format indicates these
values.

b) Path Segmentation: The program plots the Cross sections at regular intervals, for
example, 10, 20, 30, 40 ..... and so on. If path segmentation is defined with Nodes, then
the program also generates Cross sections at such nodes and/or Intervals. The path
segmentation has three options: The Program segments the Path and plots/reads/writes
the values (NEZ/YXZ) for each point and plots the values for you.

' AEC Terrain

Manage Points  Tools  Settings  Report  Help

Import Points

Import Points

| Point Groups | Tenain | Level Pads | Foundations | L-Profiles | C-Profiles L

2l C-Interval Width VM Secale  PMode
15 I [ Nodes v|X

Intervals
Nodes & Intervals

i. Nodes: The Center Line of the Path could be having Nodes. For example the
polyline path may be drawn with several vertices indicating centre chainages of
each pier locations in a bridge project or Curve control points on a road or canal
project. Level position of these node points are also needed to be shown with
exact value of elevation picked up from the terrain. In normal course these node
points are avoided when only Intervals option is selected.

ii. Intervals: In general all programs perform picking level intervals at specified
Longitudinal Chainages (in the example case we have 20 meter chainages-
Interval Length)

iii. Nodes and Intervals: Under this option the levels are picked up by the program
at each node and every interval as specified. Node values are important for bridge
projects and curves to have closure values.
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9.2 Processes

921

Terrain Generation

9.2.1.1 Inputfile

77.

6D Surface Modelling>>0Open the Surface Modelling Application.

" il 1)
5 AEC Terrain
Settings DRE 20D «Do /&

¥ AEC Terrain
Manage Points  Tools  Settings Help
Import Points

Impart Paints

Point Groups | Tenain | Level Pads | Foundations | L-Prafiles

X

C-Profiles

X HERIE @

Layer

Select| Group Color| Type Spmbol

AutoCAD Initializing..

#-adI 0 LO0NUOLNN

Seale  Lay

o8 R

=
=

NiCOL TEIICHRR

AutoCAD menu utilitiss loads
Command

AutcCaD Espress Tools Copyright ® 2002-2004 Autodesk, Inc

<

439470, 7.7331 , 0.0000 SNAP GRID ORTHO |POLAR OSNAP OTRACK [DYM LWT [MODE!

>

<

>

Sl -

78. Import Points >> This command prompts for points file either in CSV/Excel format. Let us now
practice with the Example 2 Points NEZ OR YXZ files available at the following program

79.

installation path (modify as installed by the user) >>
C:\Program Files (x86)\6D Proptech\6D Surface Modelling\Samples

ALl

DRE SRR =Bt »2 & UX® FEMNEDE B L sendad v | W Standard
= | YO®BOo v |32 £ || OByLayer v Byl ayer v Blayer ¥

S AEC Terrain

Manags Foints  Tools  Settings l:| Help

Import Paints

Impart Points

Paint Groups

Faundations | L-Profiles | C-Profiles

Terrain | Level Pads

Caler| Type Symbel Seale | Layd

Salect | Group

Click Load >>

[w,l
2

ODWHE 2882 «0® » & LN AEHRIAYER B | & seodd v] 5t
= (VO®BOo v |32 £ ||| OBLayer v ByLayer v Byl ayer

Manage Points Tools  Settings

Path

Sheet
Point Mo [P] Morthing [¥) Easting (%] Elevation [£) Description (D)
Column Mone s ||& w8 »|C « |Mone v

A B € o E F

80. Select Example 2 Points NEZ OR YXZ.csv file. Then Click on Open Command.
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DHE A2 DO 25

| @ | standard

v

SXR® FERDEDE @ A stndsd | | Standard
v

ByLayer v \ | Blayer 1w \

=0 a®Boo vz € | [OsiLaer
A erra (|
A Manage Points  Tooks  Settings Help
port Points
po Po
A\ [mpat Points
O

Foint Groups [Teran] 1] | P |

Select | Group

Shest b

Pairt Mo [F) Northing (1)

¥ O2 |

k5] Example1 Points NEZ OR ¥XZ.cs%

(o] Look in \@hmples
oa —>
d _E [Eda Levels csv

Easting [X] Elevation [Z) Descriplion (D)

Foway

Column [None v |4

v[e

vc

vHene v Documents

MyRecent  'SalExample 1 Points NEZ OR V¥Z.csv
=

A F

o A

o o et it

o]

3 T Bl raka_Gridl.csv

Desktop
My Dosuments

My Computer

Close |

File name: |Examp\e 2 Points NEZ OR Y3Z.cev - \ 6 Open
My Network | Files of type: |Excel and Comma Delimeted Fies [*s:* s’ v | [ Cencel
<

DEE 2RD <D0 » &

= |VA®BOo

XA FERIVEA @ || L

MER

Manage Points ~ Tools  Settings

LN

Import Points

| FREHEREE import Points

| O ByLayer v| |— ByLayd]

Paint Groups | Terrain |

Path |D:\F‘rogram Files*\AEC LogichAEL Tenian'S amplesiExam ” Load ]

Select | Group Shest

— — —
Paint Mo [F] Morthing [v] Easting (<] Elevation [£] Description [D]

L= TP o P T o W T I 0 W N i I e W

E57828

Morthing
657899....
B57895....
B57I0..
B5702E....

E57825....
EB7EZ5....

Easting

1B4EE7 ...
TB4EEE...
164613,
164602

1B4606...
164583

Elevation
260.0480
260.0450
257.0560
257.7130
260.1280
260.1330
263.3920

82. Add the File to the project >> Click + button
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[Drawing2. dwg]

DHE A DG 2 &

FI\E Edit Wiew Insert Format Tools Draw Dimension Modify Express Window Help

@AulnCAD 2006 - [Drawing?2. dwp]

DWHE 202 =0 # &

=[00®mOo v

Manage Points

Tools  Settings

Import Paints

d [mpot Poins

YXa® FEHEY
52 € ||| OByLayer v

E3 Fle Edit View Insert Format Tools Draw Dimension Modfy Express Window Help

LXaX #AEM=E

g [Va®Boo DEE

Manage Points  Tools  Settings

Import Points

o [mpot Poinis

O eyl v

Layer

B [ Point Groupe | Terain| Ll | Path |D:\Program Files\AEE Logic\AEC TemiantSamples\Exam [ Load “Pom Groups | Teran 1] | Pan |0t Pragram Files AEC Logic\AEC TemiantSamples\Exam [ Load |
Select| Eroup Sheet lehs | Bren Shest
Puirt Mo [F) Narthing (Y] Easting %) Elevalion [2) Deseription (D1 Paint Mo IF) Matthing [¥) Easting 4] Elevation [2) Description [
g Colarn [Mons w4 B vc whone ] g Colum [ None w4 v[e vc whone v
& B C ] E F o~ & B T D F =~
g Nothing e T 9 el Easting | Elevation 1
1 £57699... 164664, | 2600430 § 657890 | 164684 | 2600480
R 657695... |1G467... | 2600450 E B57995.. | 164667, | 260.0460
g £57910..., | 164686... | 257.0560 b B57910... | 164686 | 2670560
B57626... |1B413.. | 257.7130 B57926... |164613.. 257.71390
I £57626... | 164602 2601280 i B57828.. | 164602.. | 2601280
1 £57625... |1G4606.. 2601330 B 657825, | 164605.. | 2601390
K £57625... 164583 2533920 g B57425.., | 164583, | 26373920 ~
g g
< | > < < i

antoCAD Exore 1

[FatcCaD Empross 1]

( Import Close

Readina ooirts from 'D:\Proaram Files\AEC Loaic\AEC T
<

S ampleshE xamol
|

DWREH 838 DO s F £ -

LR FHEHTYMA B || H[ctnd

| ol Standard | @ | standard ~

= 00®BOo v

=€

Manage Foints  Tools  Settings

Import Paints

d [mpot Poins

Point Groups | Terain | Level Pads | Foundations | L-Profies | C-Profiles

Select | Group Color | Type Spmbol Seale

Point  »  Mone

PERC Y

O ByLayer v | [——— ByLayer [ | —

5 AEC Terrain

(i)

Points imported, Please check for the correctness of Point

format,

Points imported,
formnat.

Flease check for the correctness of Paoint

9.2.1.2 Generate Surface Modelling

83. Go to Terrain tab, set the Scan Radius and the Contour Interval. If you want to see the
contours in the AutoCAD drawing then check the Draw Contour box. After the selection is done
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click on Generate Surface Command. Then Click on Ok. Terrain Generated dialog prompts.
Note: DO NOT Tamper with AutoCAD during this process

AutoCAD 2006 - [Drawing2. dweg]
[E3 Fle Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

DHH 2R3 =t 25 - X ® BEMRZYE @ | AL sendd || | Standard ~| @ | stendard ~
% | VO®BOoo vz € ||| OBulayer -

Manage Points ~ Tools  Settings Help

ByLayer [ [ ——

Import Points

Import Points

(== AN

el Pads | Foundations | L-Profiles | C-Profiles

Ereak Lines lanore

Scan Radius 100,00

Contour Interval 1.00

[] Draw Contour

o o) et it

Select Break Lines Generate Sulface

[w,l
s

DWH &R xD® 25 € - S e BEHhEQMHE B | A stendad v | | Standard v | @ st

= ie] ‘:Q'lD Existing Surface k-] {(’, [ ByLayer - ByLayer v ByLayer v
J& AES
A MansgePoints  Tools  Settings Help
| Impatt Paints
d
A Foint Groups | Teftain | Level Pads | Foundations | L-Profiles | C-Profiles

ScnRade | 10000
(3 Contour Interval 1.00
[ Draw Contour

i}

f
i
£
H
| Fenerated the digial tertain madaliaiact Break Lines | | Cancel Pracess! |

(

9.2.1.3 Generate Contours
84. For drawing Contours set scan radius and contour intervals to direct the program drawing
contours while generating terrain.
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85. Scan Radius: Scan radius will direct the program to pick points falling with in such radius to
generate TIN surface. If the points are away from the scan radius they would not join the adjacent

surface and kept isolated.

Paint Groups | Temain | Level Pads

Foundations || L-Profiles

C-Prafiles

Ereak Lines lgrare

Scan Aadiuz

Contaur Interval |

[] Draw Contour

20,00 !
1.00]

Note: For more details see definitions under Terrain tab.

9.2.2 Level Pads Generation

86. Level Pads>> Draw Closed Polyline(s) around an area/region where you propose to draw level

pads. Multiple pads can also be drawn by multiple selection of closed polylines. Note: The Polyline
should fall within the extent of the point files/TIN surface boundary.
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AutoCAD 2006 - [Drawing2. dwp]
[E2 Fie Edt View Insert Format Tools Draw Dimension Modfy Express Window Help

DWH 2R =00 s& ¢ - €xex nERaEE @ 4

w2 Y O 780 Evisting Suface V|32 £ | ERd | |———— BylLayer

= BEE

Manage Points  Tools  Settings  Repart  Help

Impot Points

)
Foin Groups | Terraik Level Pads JFaundations | LProfles | C Profies

Name Max  Level  CutHA] | FI(HA)

PERCY

o et it

» AEC Terrain

. Select the polylinel(s)

AutoCAD 2006 - [Drawing?. dwg]
FMe Edit Wiew Insert Format Toaols Draw  Dimension Modify Express wWindow Help
DWHE 200 6 25 £~ wote® BERMIDE B A Stndad v | | Standard v | @ | Standard

BN )@ 750 Esisting Surface L= Q, O ByLayer | | ———— Bylayer w | | ——— Bylaper A

<] B=E

Manags Points  Tools  Settings  Report  Hslp

N

Import Paints

< Imnpart Paints
Paint Groups Telralr‘ Level Pads }oundatluns L-Prafiles | C-Profiles

Hame i Mas | Level | CutlH) | FiliHAY

[o I Y

£ o) ek ot

[—| Scan the drawing,

Select Boundaries Generate Suface

=lect objects.
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88. The Boundary lines (Selected closed polylines) shall be listed in the Data Grid with captured data
from the AutoCAD, like minimum and maximum levels with naming as B1, b2 B3 and so on.. as
boundaries. These boundaries can be renamed as the user wishes them to be.

]
£

ODWHEH 288 =00 s £ - UEA® HEBALYE @) | &|rdd v L Standed v
=|Va 70 Esisting Surface w|E= \'@ [ ByLayer w ByLayer w ByLayer ~
# AEC Terrain g@g|

P Manage Points  Tools  Settings  Report  Help

A Import Points

c

H Poirt Groups | Terain | Level Pads | Foundations | L-Profiles | C-Profiles

E Name Min Max Level | Cut(H) | Fill(HA)

d B1 251.28 0 256 " Pl ) 1.00 200 %

1

g

i}

o

[ Select Boundaries ][ Generate Suface ]

89. Set the proposed final Level as per the project requirement. Then Click on Generate Surface
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Es‘,l
wy

DEE 23 =06 » 5 £ - w e BEHRSQUE B A Standd v | | Standard v
%=\ VA 70 Existing Surface =3 Q/ O ByLayer v BuLaper v ByLaper A

% AEC Terrain
Manage Points  Tools  Settings  Report  Help

Import Paints
Impart Paints
Puoint Groups | Temain | Level Pads | Foundations | L-Profiles | C-Profiles

Cut(HA] FillHAY
100 zo0| X

bdiny Level

25128

bz
25617

L 2T o P WY W T I W T Y W .

e i

Generate Surface

Select Boundarnies

90. The program draws cross sections along on the level pad flat surface and slopes with chainage
marking for computations checks. Indicate a point on the AutoCAD to draw these Cross-sections
when prompted by the program.

r

“% AEC Terrain

:"'\ Pickup crozs-section base paoint on the

drawing.
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91. Level Pads file (containing the final surface points) will be saved in the Input folder. A CSV file
is written to the folder path containing coordinates in NEZ format. This file when plotted again
would make a flat TIN surface as shown in the image below. Click on OK

“% AEC Terrain

D:\Program Files\AEC LogicAEC TerriantLevelPad_Coordinates.csv file created in Morthing, Easting,

P
l\-;.«) Elewation (MEZ] format,

92. The CSV file format Looks as under

N E z

657826.8 164613.8 257.713
657828.0 164602.5 260.128
657825.5 164606.8 260.199
657825.6 164583.6 253.392
657827.9 164606.2 260.258
657850.0 164593.3 250.894
657843.2 164599.6 254.374
657867.4 164642.4 260.269
657870.3 164638.9 260.319
657858.0 164631.5 260.385
657871.0 164613.5 251.191
657831.4 164632.5 252.050
657860.4 164606.7 252.092
657844.2 164631.7 256.288

After the Generation of the Level Pads Cut-fill volume report is shown below.
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iptLevelPAD
Boundary
B
B1
B1
B1
B1
B
B1
B
B1
B
B1
B
B1
B
B1
B1

CrossSection

CsEn
CEA
C52
CE3
Cs54
CE5
CS6
CE7
Cs8
cE9
Cs10
CE1
CE12
CE13
CE14
C513

a4 b M| e 0| S E Q- | 00w
Level Pads Cut-Fill Area Report

Cut Area (Sqm})
0.000
0.000
0.000
0581

21.768
43.275
G0.657
B3.813
51.154
G0.671
G1.810
£5.465
£9.385
£9.522
£5.158

&1.564

Find | Mext

Fill Area (Sqm)
0.000
22.392
23513
13133
9.4
8667
13.0890
27.59
28.429
2723
26.011
24,9386
23.552
23123
22536

21.867

9.2.3 Foundations Modeling

93. Foundation tab >> Draw the Polyline(s) for the Foundations desired in the fashion as explained

below.

E AutoCAD 2006 - [Drawing?2. dwa]

. AEC Terrain

Manage Points  Tools  Settings  Report  Help

Import Points

Import Points

| Point Groups | Temain | Level Padd_Foundations |} Profiles | C-Profiles|

Name Iin [T Level Cut(HM)

Select Boundaries Generate Surface

Fo File Edit Wiew Insert Format Tools Draw  Dimension  Modfy  Express  Window  Help

DEHEH 208 D6 2 € -

XA HERIUE @ || [see

£ | “ﬁ ‘ Standard

v|ﬁ5l

[ ByLayer

v

ByLaver v ‘ |

ByLayer

v | ByCalar
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T AutoCAD 2006 - [Drawing2. dwg]

DWHE

2R =B 5 -
4 AEC Terrain 5 e

e ® BEMEDE @ | A sendd

- | A | Standard

b | H | Standard

Manage Points  Tools  Settings  Repart  Help

8 ——

ByLayer

i | | —— BylLayer

w

Import Paints

Import Paints

| Paint Graups | Terain | Level Pads ¢ Foundafions || [ -Profiles | C-Prafiles |

Hame Iin

bean Level

Cut(HM)

Select Boundaries Generate Surtace

94. Click on Select Boundaries

DRE 2RD @ 75 £ -

[ AutoCAD 2006 - [Drawing2. dwg]

Import Paints

| Paint Groups | Terrain | Level Pads | Foundations

L-Profiles | C-Profiles

P Level | CutHA)

Name tdin

Q (@3 @‘ & ﬁ g QJ E af|8tandard v| _ﬁ| Standard v| m’| Standar
% AEC Terrain (- E z| [ Bylaver v| |— EyLayer v| | ByLayer v|
Manage Poinks  Tools  Settings  Repart  Help
Import Points

Select Boundarnies

ficnerate Suface
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95. Select foundation Boundary Polyline(s), Then Click OK to select the polylines in the AutoCAD

drawing.
-

“% AEC Terrain 2010

selact foundation boundary
polvlinal=)

L AutoCAD 2006 - [Drawing2. dwa]
File Edit View Insert Format Tools Draw Dimension Modify  Express Window Help
D@ H @AM Pt o L0 wExa® HEHIDE B &[seres V] Llowm v] @]

“ | AEC Terrain Byl ayer v‘

ByLayer v \ |

Manage Points  Tools  Settings  Report  Help

Import Paints

F‘Dianloups" Terain H Level Pads | Foundations | |-Profiles || C-Profiles

Name Wi Mar | Level | CutlHiv)
Fi X600 286000 100 050 ¢
F2 ZEO0| 25600 500 050 %
F3 X600 25600 400 050 %
Fd4 ZE00) 25600 600 050X
25600 200 080| X%

aseon JEREH  os0/X

[ Select Boundaries U Gienerate Suface ]
N —

96. Set the levels for the foundation as desired. Then click on Generate Surface. Interference of the
adjacent footings shall be taken care by the program.
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After the generation of the Foundations, Foundation Excavation report is shown below

ERERI=NE RN ARt

Foundation Excavation Yolume Report
Feference Depth Area (zgm) Cut Slope (HA1Y) Solume [cum)
F1 1 G075 ns 65.933
F2 a G075 ns 541.943
F3 4 G075 05 390156
F4 G G075 ns 719.496
F5 2 G075 ns 155.705
FE 3 G075 ns 262.002
364.5 21358241
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9.2.4 L-Profiles Generation

97. 6D Surface Modelling>>Profiles>> Draw a Polyline Path along the path where a profile of the
terrain is desired.

[l AutoCAD 2006 - [Drawing?. dwg]
File Edit View Insert Format Tools Draw Dimension Modify Express Window Help

[ B 2 (a8 e & 2 5 O -~ st O @ o T E By D B @ | A Standad v | | Standard
:h EEE O ByLayer

[Manage Points  Tools  Settings  Repart  Help

ByLayer W | | ——— Bylayer w

Import Paints

Import Points

Point Groups | Terain | Level Pads | Foundations | L-Profiles | C-Profiles

Boundary Chainage  Interval Wk | Scale Phode

Draw Polylines

Select Paths Generate Profiles
98. Select the Paths where the polylines are draw.
| SelectPaths |

E AutoCAD 2006 - [Drawing2. dwg]

[ER File Edit View Insert Format Tools Draw Dimension Modify Express ‘Window Help

hl_"lncrq o [ 8 @) se Py 8 2 5 L~ Q*’Qt@l‘@.( 3‘%;‘;@5 2] &Standard v.jf'Slandard

E'E E O ByLayer

— Bylayer Byl ayer v
Manage Points  Tools  Settings  Repork  Help

Import Paints

Impart Paints
Point Groups | Terrain | Level Pads Foundation( L-Profiles Z-F’rnfi\es

Boundary Chainage  Interval | WM | Scale Phiode

Select Polylines

‘ Select Paths b Generate Profiles

Page 54 of 69



99. Select all Polylines to be generate Profile. Click OK

=

“% AEC Terrain 2010

Select all polylines to be generate

profila

100. Profiles data generated. Select the
Profile Mode (PMode) as Interval or Nodes or Both Nodes & Interval. Here we can set the
Chainage, Interval and VM and Scale. After the setting is done click on Generate paths.

o

[ e B ey

S AEC Terrain

Q@ @ = v o @) B/ @ A Standad V| | Standard v
e

Lo [ ByLayer

BuLayer -

ByLayer ~
Manage Points  Tools  Settings  Repork  Help

Irnpiort Points

Impart Points

Paint Groups | Terain | Level Pads | Foundations | LProfiles | C-Profiles

| Chainage  Interval %t | Scale’ Phlode
n.oo 1.0001.00| 1.00] Interval
0.0 1.00|1.00| 1.00 &

Boundary
Frafile 1
Profile 2

Select Paths ] [ Generate Profiles

101. Pick up profile draw position in the

AEC Terrain 2010

: s Pick up profile draw position.

Lok |

AutoCAD drawing
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[ AutoCAD 2006 - [Drawing2. dwg]

[EB File Edit ¥iew Insert Format Tools Draw Dimension Modfy Express Window Help

i_r—\ w B2 (a5 [ AN ol o ® BEREYE @ | A stendad v || | Standard v | @ | Standard
- |0/ | g —p Biae

Manage Points  Tools  Settings  Report  Help

Impart Paints

Impart Paints

Point Groups | Terain | Level Pads | Foundations | L-Profiles | C-Profiles

Boundary Chainage Interval Wk = Scale Phlode
Profile 1 0.00) 1.001.00| 1.00 Interval v | X
Profile 2 0.00) 100 1.00

Fick up P

< >

[ Select Paths | [ Generate Profies

AutoCAD 2006 - [Drawing2. dwg]
(=) dly Beress vindow el

ManagePoints  Tools  Settings  Report  Help [ e, @ BEREDE @B A Sendd ~ || | Standard ~ | [# | Standard v
O ByLayer

Impor Paints

Import Points

Point Groups | Terrain | Level Pads | Foundations | L-Prafies | C-Profies

BylLayer v

ByLayer v

Boundary  Chanags Intsival VM Scale PMode
Profie 1 000 100 100 1.00|Inierval ¥ X
Pioiile 2 000 100 1.00) 1.00 [ENESNY L | x|

>

Select Paths | [_Genesate Profies

F ey C:ZProgram Files\AEC LogichAEC Terrianbprofile. csv file created in Morthing, Easting, Elevation

I\-.-) form at.

102. Profile Drawing.
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The data CSV output files for the profile generation are as shown as under.

1
2
3

[-RE-- AR ST RS

Profile 1
Point Morthing Easting Level
657949.1 164838.7 252.9038
657797.3 164565.6 252.8442
657798.2 14570 252.7846
657799.2 1645704 252.7233
G57300.1 164570.7 252.6761
657301 164571.1 252.6356
657802 164571.5 252.6472
657802.9 164571.9 252.8587

[ B = B R O R

Chainage

e = T I R ST I T S

11 profile 2

12
13
14
15
16
17
13
19
20
21
22
23
24
25

Point

(= LI O TN R S R

Profile 3

Point

L N R o

Morthing Easting
657926.3 164838
657926.3 164833
657926.3 164840
657926.3 164841
657326.3 164542
657926.3 164843

Morthing Easting
657899.9 164838.1
657899.9 164862.3
657828.9 164606
657849.9 164619.3
657837.8 164674.3

Level
250.008
250.008
250.008
250.008
250.008
250.008

Level
252.1975
252.1975
254.0004

254
249.779

Chainage

L T I =

Chainage
0

24.279
58.649
83.478
139.874

9.25 C-Profiles Generation
Draw a polyline path that you propose to generate cross profiles.
Select path line shown in red color below (Selected Line should be a Polyline)

103.
104.
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[ AutoCAD 2006 - [Drawing?2. dwg]
3 Fle Edt Wiew Insert Format Tools Draw Dimension Modfy Express Window Help

ODWHH 8RB =D 2 & - LXe RENIIE | @ || L sendd
(=1 B3 ByLaer —  Bylaer

v | £ Standad v | @ | Stardard

v|[— B v

Manage Points  Tools  Settings  Report  Help
o)
Import Foints
A [ inport Faints
| | Poin Groups | Tenain | Level Pads | Foundations | L-Profe
B Path  Chainage Lnterval Clnterval Width M Seale  Phode
/]
q
)
q
b
G
H
/
>
Select Paths_| [ Generate Profles

B AutoCAD 2006 - [Drawing 2. dwsa]
F\Ie Edit Wiew Insert Format Tools Draw Dimension Modify Express MWindow Help

DHH AP «xBi® 24 - NXAT HER SN E B et v Standad
EEE BuLayer ——— ByLayer ~ | | ——— BulLayer w

e S S 1 o S Dot Ll
/]
Import Paints
A -
Impart Paints
| | Paint Graups | Terain | Level Pads | Foundations | L-Profiles | C-Profiles
= Path  Chainage  L-kterwal  C-laterval  Width %t Seale | Phode
{]
q
]
q
B
g
H
/
< b4
y ~
‘[ Select Paths_ |} Generate Frofiles
>

. Select all polylines to be generate

profile
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DHEH RD RO + 4 & -

“% AEC Terrain

Manage Points  Tools  Settings  Report  Help

ol i

[ Select Paths ] [ Generate Profiles ]

1 Import Points

v -

O | Pojnt Groups | Tenain | Level Pads | Foundations | L-Profies | C-Prefiles
= Path Cha L-nte C-lnb Widt %M Sc: Phode
A\ Profite1 [0 |30 |30

g

3

I

q

il

=

XA AERIDA @ | A s v] L5

|

BuLayer v | |

Byl ayer

)

105.

coordinates of all the generated from the terrain.

Save the Output Cross section file at desired project folder location.

The file contains the

Y|

B | A | Standard

| ot | Stardand | @ | standad

LR FAERD

ByLayer £ | ‘

ByLayer

¥

Manage Poinks  Tools  Settings  Report  Help

Import Paints:

Impart Paints

Paint Groups | Tenain || Level Pads | Foundations L-Pruhlesl C-Profiles

My Recent
Dacuments

Path Cha

Frcfile 1 |0

Ldnte| C-lne Width Wi | Sez PMode
30 |30 (30 |5

l'['

Desktop

M W= TN L NN

My Documents

9

My Computer

S A N A

by Network.

CEE

[ Select Paths ] I Generate Profiles I

106.
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Save in | 1) Samples

L) all Levels.cev
ExblExamplel Foints

ExLlRaxa_Gridl csv

MNEZ QR YRZ.csv

E=LExample 1 Points NEZ OR YXZ,csv
Ex5lExample 2 Points NEZ OR VXZ,csv

File: narne:

Cross_Sections 1.cav

Save as ype:

Comma Separated Yalues(”".cav)

Program Prompts draw position on the AutoCAD screen



r

% AEC Terrain

;"'\, Pick up profile draw position,

107. Pick up a position on the AutoCAD editor (when program prompts) to place the cross
sections so generated

B AutoCAD 2006 - [Drawing2. dwz]
File Edit Yiew Insert Format Tools Draw Dimension Modify Express ‘Window Help

DEHE 2@ 6 25 € - woa® BEMZDEBE B A Standad v | Standard v | [# | standad
BE[E ] ByLayer ~

Manage Points  Tools  Settings  Repart  Help

ByLayer i ByLayer -

+
Irport Points
4] Import Poirits
{ Point Graups | Terrain | Level Pads | Foundations | L-Profiles C-Profiles
5 Path Cha | Lnte| Cdnt Widih VM & Se: Phlade
| |Frotiet 0 |30 |30 |0
]
]
H

I."I‘ Pick.up P

oL i

[ Select Paths ] I Generate Profiles I

108. Cross sections are generated for the chosen path
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EE A utoGAD 2006 - [Drawing2. dwg]
[ER File Edt View Insert Format Tooks Draw Dimension Modfy Express Window Help

: N @ X F=E i B a Standard v Standard v Standard v
(a3 aga T E RS A | Standan [ Standan # [ Standan

O ByLayer v

EpLayer -

: . BuLayer v
Manage Poinks  Tools  Setings  Report  Help

Import Paints

Impart Paints

Faint Groups | Tenain | Level Pads || Foundations | L-Prafiles | C-Frofiles

Path | Chainage Llnterval  Centereal Width Wb Sesle | Phode

Pro.. 35000 |30 15 a N..

i A i O

B

[_seectPaths | [ Generate Profes

10 Reports

10.1 Volume of Thickened Surface
109. Let us take some example of an area with a point file with us and import them in to the
AutoCAD, draw the TIN surface as shown below. The Thickened surface volume for 10 meter
height is shown as under.

% AEC Terrain

Manage Points  Tools  Setkings | Report | Help

|rpart Painks Yolume » m Thickened Surface
Import Points Level Pads Bebween Surface Plane

Foundations

Faint Graups | Terrain | Level Pads

Felect  Group Color Type Symbaol

Puointz Paint % | Mone

AEC Terrain 2010

Enter the surface thickness

£y Total Surface Ares @ 10348.460

l\-”) Surface Thicknesz : 10.000

Total Valurme 0 103484,596

"

10.2 VVolume between Surface & Plane

110. Volume between the surface and a plane is calculated by the program and the example
values are shown below for the above said surface.
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#% AEC Terrain

Manage Poinkts  Tools  Settings | Report | Help

Faoint

Paints

AEC Terrain 2010

Enter the secondan surface lewel

Impart Points | Yolume * | Thickened Surface
Level Pads Between Surface Plane
Paint Groups | Terrain | Level Pads Foundations

Felect  Group Calor | Type Symbal Seale

Maone

|| & AEC Terrain 2010

i

Total Cut Velume @ 2338172,551

3
]
Q Total Fill Volume: 0,000
|

10.3 Level Pads Cut Fill Area:

111. Cut fill area Report for the Level pad shown below.

=

% AEC Terrain

Manage Points  Tools  Setktings | Report | Help
Impart FPaintz Yalume 3
[mpaort Points
Level Pads ||
F"Dinth:uupsl Terrain |Leve| FPads Foundations files
“% Report
Ty of 4 b bl |+ @ [# ]S E Qg - | o0 - |
Boundary CrossSection Cut Area (Sqm) Fill Area (Sqm)
B1 CE0 0.000 0.000
B1 Z51 0.000 40546
B1 CE 2 0.000 60.799
B1 =3 o.000 64307
B1 C54 0.000 55.140
B1 CZ5 0013 35317
B1 CSE 0.361 28 665
B1 ST a.0o0 32937
B1 CE 8 0.000 34595
B1 C59 0.0s2 F3.011
B1 CE10 0154 31631
10.4 Foundation Cut Fill Volumes
112. Volume Report for the Foundations shown below.
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“% AEC Terrain

Manage Points  Tools  Settings | Report | Help

[rnpaort Poinks Yolume 3

I t Paint
Lewvel Pads

Point Groups |Terrain Level Pads Foundations

Felect  Group Calar | Type Symbol

Paints Paoint % | Mone

: | 1 of 1 100%

Foundation Excavation VYolume Report

Reference Depth Area (sgm) Cut Slope (H:1V) ‘olume (cum)

F1 1 50.04 05 11.077

F2 5 50.04 05 47165

F3 2 50.04 05 131.521

F4 25 50.04 05 2237M

FS 3 50.04 05 336328

FB6 4 50.04 05 471.303
300.243 164565

11 3D View of Components

11.1 3D-modeling/ Digital Elevation Mode:
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11.3 Contours

11.4 Level pads

11.5 Multi-level pads:
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11.6 Foundation excavations

11.7 Drains
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11.8 Canals

11.9 Earthen dams, Embankment
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11.10 Level Pad/Area Grading Sections

ﬁ

11.11 Profiles
Profile Mode with both the combination of Nodes & Interval image is shown below.
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Profile Mode with Interval image is shown below.

————— e
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