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OVERVIEW

1.0 Introduction

AutoCAD Civil 3D software provides engineers and his design team with a comprehensive AutoCAD’-based
package for importing and exporting data as well as wide range of site analysis tools. Using an industry-proven,
dynamic engineering model, AutoCAD Civil 3D links design and production drafting, greatly reducing the time
taken to implement design changes and evaluate multiple scenarios. A change made in one place instantly
updates the entire project, helping you complete projects faster, smarter, and more accurately. All team
members work from the same consistent, up-to-date model, so they stay synchronized throughout all project
phases.

2.0 Objectives
This intensive training session is customized to meet the following objectives:-

(a) To expose AutoCAD Civil 3D & myCivil Plus technology and solutions provided by it.

(b) To synergize AutoCAD Civil 3D & myCivil Plus with current engineering workflow.

(c) To ensure end-users are able to kick-start their preliminary design using AutoCAD Civil 3D & myCivil
Plus.

(d) To familiarize users on the workflow of simple road design in AutoCAD Civil 3D & myCivil Plus.

3.0 Training Content Preparation
This training should be accompanied by the following training materials:

(a) Training Courseware (this book).
(b) Training Datasets (one piece DVD) which includes various drawings and data for each exercise.

autobimnetwork@gmail.com iii
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CHAPTER 1 : INTRODUCTION TO AutoCAD Civil 3D and

myCivil Plus

1.1 AutoCAD Civil 3D Interface and Commands

The user interface of AutoCAD Civil 3D offers a window-based, easy to use and configurable environment.
There are sets of ribbon menus, toolbars, and palettes that are grouped and organized so that users can create

a custom, task-oriented design environment.

e RS
[civil 30
2D Drafting & Annotation
30 Modeling

Planning and Analysis

Insert Annotate

Lglﬁﬁﬁ‘ Q Import Survey O
@' Painks -
EI . ﬁ% Surfaces =

i Create Ground Datd Workspace Settings. ..

Toolspace

Save Current As. .,

Palettes

Cuskomize...

Figure 1.1 : Workspace menu drop-down

Use “Workspace” to quickly change the interface of
AutoCAD Civil 3D (Figure 1.1). The application offers a
set of pre-defined workspaces that break down the
user interface into typical design tasks. We can quickly
switch between these workspaces to have an
environment that is tailored for a certain task or
workflow, such as planning & analysis, 2D drafting and
annotation.

In the example on the left, you can switch the interface
to “2D Drafting & Annotation” if you require to work in
regular AutoCAD interface.

Y

Inctive Drawing Yiew

|’|LE

Prospector

2 Drawingl
@ Foints

- [‘5’] Point Groups
- (82 Point Clouds
Surfaces

- By sites
@E Catchments

- Fﬁ Fipe Metwaorks

E‘ﬂ Pressure Metworks
Cartidors

H- 5 Assemblies

* Intersections
]--ﬁ Survey

[] Wigw Frame Groups
= [# Data shorteuts [CACHIZD ... _|
I:I"('_?E‘ Surfaces

£

4 L.y [

£

Settings l

l

b

Survey

B

|

\

Toolbox

Figure 1.2 : Toolspace panel

“Toolspace” (Figure 1.2).
To activate, Home tab > Toolspace

The Toolspace has several tabs; Prospector, Settings,
Survey and Toolbox.

Prospector : to manage project and drawing objects.

Settings : to manage styles for AutoCAD Civil 3D
objects and to control settings for drawings and
commands.

Survey : to manage survey and system settings as well
as survey data.

Toolbox : to access the Reports Manager and to add
custom tools.

Another important component of the AutoCAD Civil 3D user interface are ribbon tabs and toolbars (Figure 1.3).
AutoCAD Civil 3D offers a ribbon menu for each object that can be created. It also offers consistent set of
toolbars for the layout and editing objects.

Annotate  Modify  Analyze  Wiew  Mana

Insett

AUtoCAD Civil 30 2014 Drawingl.dwg

ge  Oukpuk  Survey  Autodesk 360 Help Add-ins Featured

x Lglmﬁ Q Import Survey Data @ Parcel = ":fi alignment = # Inkersections = E’f Profile Wiew - / - J"‘ 1 e
Poinks = *F Feature Ling + ™ Profile ~ % Assembly ~ - i ot - -
Toolspace & b i) & y -4 Sample Lines e (@) [
Ié_r'i'é Surfaces - @ Grading - B corrider ﬁﬁ Fipe Metwark = /’I_l* Section Views - J -
Palettes | Create Ground Data = | Create Design | Profile & Section Yiews | Draw =
Figure 1.3 : AutoCAD Civil 3D Ribbon Menus and Toolbars
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1.2 myCivil Plus Template

When you first launch AutoCAD Civil 3D, it always define the new drawing by using the “ AutoCAD Civil 3D
(Metric) NCS.dwt” template. There is not much stylization in the default “_ AutoCAD Civil 3D (Metric) NCS.dwt”
template.

In order to get more efficient analysis, design and stylization settings, based on local standard, please install
myCivil Plus template included in this manual.

1.2.1  myCivil Plus Installation Guide

This section provides step-by-step procedures to install the myCivil Plus on top of AutoCAD Civil 3D Standalone
license. This document is also applicable to the Clients/Workstations in a Network license environment.

The installation procedures are divided into four (4) stages:
Stage 1 : Showing Windows Explorer hidden folders and file extensions.
Stage 2 : Installing the C3D DWT file.
Stage 3 : Installing the Design Criteria Standards.
Stage 4 : Installing the Cassini Projection Coordinate Systems.

PRE-REQUISITES BEFORE INSTALLATION:
Ensure you have login as the Administrator or login as Power Users privileges.
The steps in this documentation are targeted for Windows 7 operating system and its variants.

Windows XP and 8 operating systems may have different interfaces but the procedures are similar to
the Windows 7.

RC = "Right-Click" mouse.

STAGE 1 : SHOWING WINDOWS EXPLORER HIDDEN FOLDERS AND FILE EXTENSIONS.

No. Descriptions Commands/Remarks

1.1 | Launch "Windows Explorer". RC "Start" > Open Windows Explorer
—_ = = ":‘.'_

I >, L=

AutoCAD-Civil Mobile Partner

Properties

@MalaysiaTer \A T ”
Or, press “Windows + E
keyboard to launch Windows Explorer.

1.2 | Goto Folder Options. Click Organize > Folder and search options

Ll
Copy,
|-} Paste
Unda
Redo

Select all

0

Folder and search options

Note : For Windows XP, goto Tools > Folder Options...
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1.3 | Activate the settings as highlighted. Goto "View" tab and change the settings as highlighted
below.
X
Geners Search I
r~ Folder views
You can apply the view {such as Details or lcons) that
you are using for this folder to all folders of this type.
Apply to Folders I Reset Folders
Advanced settings:
, Files and Folders =
Always show icons, never thumbnails
Always show menus
[ Display file icon on thumbnails
[ Display file size information in folder tips
] Display the full path in the title bar {Classic theme only)
Hidden files and folders
[] Hide extensions for known file types
[w] Hide protected operating system files {Recommended) ;I
Restore Defaults |
Click "OK" to close the Folder Options dialog box.
STAGE 2 : INSTALLING THE C3D DWT FILE.
No. Descriptions Commands/Remarks
2.1 Copy the Malaysian Template | While still in the Windows Explorer application, goto the CD
from the CD directory. directory at "../C3D Essentials 20xx/MALAYSIA Template/".
Please note that the | Copy the filename "_AutoCAD Civil 3D 20xx MALAYSIA
“ AutoCAD Civil 3D 20xx | yymmdd.dwt".
MALAYSIA yymmdd.dwt”
template is developed as per | Note:
intended. Any values presented | xx = the version of myCivil Plus release.
in this template must be | yymmdd = the version of the Malaysian Template in year-month-day
verified. format.
2.2 | Launch "AutoCAD Civil 3D 20xx | "Start" > All programs > Autodesk > AutoCAD Civil 3D 20xx Metric.

Metric".

Autodesk
Autodesk 3ds Max Design 2014
. Autodesk AutoCAD Civil 30 2014

§oeongir s 1 Laeguon

oL Attach Digital Signatures
‘ Autodesk AukoCaD Civil 3D as Aokl
EE Autodesk Content Browser

¥ -@- Babehbapsarde Ghacksﬁ-.

; ___J_A-Genhaﬁt-fiahabg{dita- 4
FH Data shortcuts Editor
E License TransFer Utility - AutoCAD 20

o O L WA e

Note : Ensure to launch the "Metric" version as the units will be in
"meter". The "Imperial" version will be having units in "feet" and
"inches".

autobimnetwork@gmail.com
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2.3 | Launch "Options" dialog box. RC on the drawing area > Options...

2.4 | Change the QNEW file. Goto "Files" tab > Template Settings > Default Template File Name
for QNEW > highlight the file path > "Browse..." button.

o 1 £=C30_Mebicz ::-\_‘ Cunznl diewirnyg. Dnawirg1.dwy
isolay | Open and Save | Plot and Publish | System | Lser Prefersnces | Draftng | §Modeﬁna| Selection | P4 | »
Search saths, file names, and fle locztions:
III @‘ Werling Supsor: Filz Szarch Patn ;I |
[+ ) Uevice Uive- Hie Search Paty
[ (Bl Proect Filss Search Path il

a Customizztion Files Fenuve |

a Helr aid Misuellaneous Fie Nares

) Tet Editer, Dictionary, and Fort File Names Tl 1 |

I'-Fl E Print Fie, Spooler, and Prolog Section hames
i fowe Dlown |
- a Printer Suspert Fils 2ath
% Automatic Save File Lozaton SebLarment |
[} @ Color Boos Locations b

EE% Dafa Sources Location

D % Template Scitinga

: &l% Lrawing | empiste Hie Locaion
-- P-, Sheet Set Templale File _ocation 2
=M

<:|

2.5 | Paste the template in the | RCanywhere in the list > Paste
AutoCAD Civil 3D template

directory. FS Select a file
Look n: I . Template j s

name
. Industry Templates
| Plan Production View 7
. FTWTemplates corthy S
| SheetSets Group by 5

el Astoran cvil R Lol

Eaa)_AatoTAD il
am]_AatoCAD Gvil@
bun]_AalucaD vl

@_AJ]:Q;AU vl 3 Undo Rename  Cll+Z
—~ o e AR

2.6 | Assigning the template. Highlight the pasted DWT file > Open
e |  lewpale o] S E A HE vew > Tob -
Mame_ * |zl Dbz || P oian
nd ety lemp atas EXIETN
. Plan Prozucticn .
| PTwTempates s
§ Sheotsats :

[ outounz s mzensl s dat

;ﬂaca\: =dames -l bodesl, das

;:acac.dv\t

ﬂm ATl

acac]5E Manes Moz Sodes. e
m’ac:\clbu Mamez Yoz sodesol,dat
;:acacl;:.dl\t

ﬂm i A

Map Dock Tenp ate - C.0x11 Cassic.dnt
o Bock: 1empate &1 Elgartome
ﬁrﬂap Bock Tenpata - 117 Cacecodut
i - .

s i

(] =
e 3 C - | TI
e nem= : |_ﬁulot‘d\[‘ Chi 200 20 4 MALAYSLA 13047 4. dv: H - 0 wn

Hesortpze: | Template Fis [ do) o] cewe |
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2.7 | Verifying the QNEW template | Ensure the QNEW directory is referring to "..\_Autocad Civil 3D 20xx
has been successfully assigned. | malaysia yymmdd.dwt"
r—'[% Tendde Selling
i@ E. Drrawving Template Mile Locasior
- Skesl Sat Temalale Fils _ocation
T Delault lempate Rz Mame for LR Eve. e e S e
e o
T Telail Ton T e TS A, Chcationand Pane 5 elan D s
Click "OK" to apply the settings.
2.8 | Close AutoCAD Civil 3D 20xx
application.
2.9 | Re-launch AutoCAD Civil 3D If required, click "Enable Macros" to accept macros running in
20xx Metric. the application.
If required, click "OK" to accept additional language dialog.
2.10 | Double check the template has

been applied appropriately.

Once the blank drawing is opened, goto "Settings" tab > Alignment >
Alignment Styles

—_

|Master View %

e-[ Drawing2 =
J--mﬁ‘ General
i< Point

[4
E
[*- & Paint Cloud
E
[4

Prospector

H-- Surface
J--a Parcel

Design Checks

(I OV PR

rvey

You should be able to see "MALAYSIA Alignment" style as depicted
above. If you do not see them, please repeat steps 2.1 previously.

STAGE 3 : INSTALLING THE DESIGN CRITERIA STANDARDS.

No.

Descriptions

Commands/Remarks

3.1

Copy the Design  Criteria
Standards from the CD directory.

Launch back the Windows Explorer application, goto the CD
directory at "../C3D Essentials 20xx/MALAYSIA Template/Design
Criteria Editor".
Copy filenames "__Road Engineering Association of Malaysia
REAM_REVISED.xml" and "Arahan Teknik JKR 8_86_REVISED.xml"
as depicted below.

autobimnetwork@gmail.com
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230 Essentizls 2012 1 -
i iation of Vialaysia REAM_2EVISED. «m
N | g 4 fion of Malaysia REAM_IEVISED. xml

_WWHAI are the dfferences betw et ml
_WHO has successfully mplemer = Design CITtena Eanr - Part L.par
WHY vse Civl 30 E Design Criteria Editor - Part 2.pdf

. Customeed Training Datacet

| ReadMe. bxt
. Guoyle Zarth Freeware

MALAYSIA Template

3.2 | Pasting the XML files.

Still in the Windows Explorer, paste both XML files into the
following directory:

For Windows XP,
C:\ Documents and Settings \ All Users \ Application Data \

Autodesk \ C3D 20xx \ enu \ Data \ Corridor Design Standards \
Metric

For Windows 7/8,

C:\ ProgramData \ Autodesk \ C3D 20xx \ enu \ Data \ Corridor
Design Standards \ Metric

STAGE 4 : INSTALLING THE CASSINI PROJECTION COORDINATE SYSTEMS.

No. Descriptions Commands/Remarks
4.1 | Copy the coordinate system files | Launch back the Windows Explorer application, goto the CD
from the CD directory. directory at "../C3D Essentials 20xx/MALAYSIA

Template/Coordinate System".

Copy filenames "Category.CSD" and "Coordsys.CSD" as depicted
below.

—_—

"
. C3D Essentigls 2012 1
0 | ReadMe.tkt

_WHAT are the dfferences betw
. _WHO has succeasfully mpemezr

_WHY use Livl 50

Customised Training Dataset

Gnngle Farth Freeware

. MALAYSIA Template

Coordinzte System

o Design Crileria Sdioor

4.2 | Back-up the default Coordinate
System files.

For Windows XP, browse to:
C:\ Documents and Settings \ All Users \ Application Data \
Autodesk \ Geospatial Coordinate Systems

For Windows 7/8, browse to
C:\ ProgramData \ Autodesk \ Geospatial Coordinate Systems

autobimnetwork@gmail.com
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& & Programlata
. [93E2643 1-CO9A43A5-A2FA-C42]
{BABCE/AE ADST 1904 SE3/ 026E
Applz
[ Applz Comrpuer
Acim
. ADFR.
¢ ALtoCAD 2008
AutoCAD 2010
. ALTOCAD 2011
. CIC 2010
g CC 2011
J UALUMaragerCriualty
. CIVID
. CertentPacks

I EHEAE

EHH

2]

4.3 | Rename the default Coordinate
System files to .BAK file.

|| Category.CSD 31

23)

RENAME TO

21
31

4.4 | Pasting the new Coordinate

System files.
m ALn.
m AutoCAD 2002
AutoZAD 2010
M AutoCAD 2011
. CID 2010
. C3D 2011
L:AlManager! ST ity
. CVID

g gaean W

Sznd ko

Cut

iz

Deele
Rename

Right-Click on the "Geospatial Coordinate Systems" folder > Paste

4.5 | Close myCivil Plus application and
re-launch to begin your project.

That's all. You have now configured myCivil Plus running on top of AutoCAD Civil 3D application. Enjoy the

power of myCivil Plus.

autobimnetwork@gmail.com
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CHAPTER 2 : CLEAN-UP THE SURVEY DRAWINGS

Everytime we receive any drawings from any parties, we have to clean-up these drawings before inserting
them into myCivil Plus. This will ensure the drawings are free from malicious and erroneous data that can
affect myCivil Plus performance.

No.

Descriptions

Commands/Remarks

1.

Open the survey / architect
drawing.

| SR - | Sy
ert Modify
m Q Impoark Survey Data

3
i
Points - *
Toolspace @ b ?
[ I’i‘ B siefares - i

Annotate

Browse to filename “01 Proposed Highway 2013 _START.dwg”

Ignore “VBA — Not Installed”
message. Select “Continue with
the current command”.

vHA - Mot nstalled |

I . Ihis dravang contains content created with Microsaftiz Yisual Easic
— for Application softiware (¥BA). What do you want to do?

WBG 15 no knact nszalzd wih Adocl ol avl s, vou sho ld ather comvess the
B, Easad subzseenbies, pipa and struckurs -ules to =1 of comnoad the vBD
rmeduss,

=% Converk ¥N& conkenk ba NCT
T-Is Iz appleakle orly 2o ths 2ontenk cilpzed with esHigr wersicns of
AuluCAT Chei 30

<% Download the YBA “odules

<% Lontmue with the cwrent cornmand
Al A h=erd corten- wil he nvsa-le.

Check the drawing unit and
scale.

Randomly check the drawing values (e.g. bearing-distance; drainage
width, road width, etc.) so that they are in the correct unit and scale.
myCivil Plus ONLY works in metric unit (i.e. all drawing objects must
be in “meters”).

Use the AutoCAD “DISTANCE” (e.g. “DI”) command to check the unit
of the objects.

If the drawing is not in “meters” unit, please consult your drafting
department on how to convert the drawing appropriately.

Refresh opened drawing.

MREAH

Turn on/thaw/unlock all layers.

“LA”. Ensure all layers are turn on, thaw and unlock.

Zoom Extents.

“ZE”. Remove any erroneous data.

Remove unwanted AutoCAD

entities.

“PU” > “Purge All” > “Purge All Items”

autobimnetwork@gmail.com
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x|

—MNamed Objects

= View items you can purge

™ View items you cannot purge
tems not used in drawing:

E-ER All items

53] Blocks

],,ﬁ Dimension styles
f-2 Layers

- Linetypes
Materials

----- Miine styles
(s Muttleader Styles
----- I8 Plot styles

----- B Shapes

----- EH Table styles

- Text styles
gl Misual styles

vV d
¥ F

£
E
£

brifirm each item to be purged

lirge nested tems

~ Unnamed Objects

¥ Purge zeta-lendth geometny and empty test abjects

Burge

=» Purge thisltem

Purge - Confirm Purge I

l\ Do you want bo purge blodk AeccSectionMark?
L

| =+ Purge all items

S S-kip this itern

8. Remove  unwanted hidden | “-PU” > “Regapps”
AutoCAD entities. Enter name(s) to purge = *
Verify each name to be purged? =N
9. Advanced drawing clean-up. “mapclean” > “Next”

Cleanup Actions

D elete Duplic

Eraze Short Objects
Break Crogsing Objects
Estend Undershoots
Apparent Intersection
Snap Clustered Modes
Digzolve Preudo Modes
Eraze Dangling Objects
Simplify Objects

Zera Length Objects
‘wieed Polylines

Bemave |

i~ Options
& Automatic

 |nteractive

Hit “Next” > “Finish”

Which cleanup actions do you want to use?

Selected Actions

i~ Cleanup Parameters

Tolerance

ID.DDD
< Pick |

¥ Linear Objects
¥ Puints

¥ Blocks

vV Test

)ES

v Mtest
¥ Rotation

v %-valuéé

autobimnetwork@gmail.com
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10. | Refresh drawing. “REA”

11. | Saving the cleaned drawing. “Save As”. Filename = “02 Proposed Highway 2013_CLEANED.dwg”

If you received pre-com/architect plan separately, please repeat
step 1-8 above.

12. | Close myCivil Plus application.

autobimnetwork@gmail.com 10 of 87
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CHAPTER 3 : CREATING EXISTING/ORIGINAL GROUND SURFACE

There are three (3) methods to create Original Ground Level (OGL) surface, namely:

i OGL from AutoCAD TEXTS
ii. OGL from AutoCAD POINTS
iii. OGL from AutoCAD COUNTOUR LINES (Recommended)

Users have to choose one from the above. The most accurate surface is generated from COUNTOUR LINES,
followed by AutoCAD POINTS and the least accurate will be from AutoCAD TEXTS. The selection between the
three above is depending on what information is embedded into the Survey drawing and whether these data
can be processed directly or indirectly.

Alternatively, the OGL Surface can be generated from ASCII text file. The text file contains Easting, Northing
and Elevations of all the points. Refer to “C3D10 - Generic Demo.avi” video for more details.

myCivil Plus can also convert GIS (e.g. MaplInfo tab file, etc.) and GPS (e.g. Garmin ASCII text file, etc.) data to
create OGL surface. Refer to “GIS to DWG.avi” video for more details.

3.1 Creating OGL Surface from AutoCAD TEXTS (OPTION 1)

No. Descriptions Commands/Remarks

1. Launch AutoCAD Civil 3D Metric | "Settings" tab > Alignment > Alignment Styles
and ensure the Malaysia

Template is applied.  Toclspace e

|Masbsr View

E- Drawing2 £
]--ﬂﬁﬁ‘ Geneal

+- 8 Point

H- (&) Point Cloud
8 @ Surface
:I"ﬁ Farcel
'I--r% Grading
E-"23 Alignment

EEr sligrmel Styls
5

4
Prospecor

B
[
L
B
[E
[t

-3
[#-[=r Design Chedks

RS e dia

rvey

If the settings above is not available, please refer to CHAPTER 1 —
Section 1.2.1 “mycivil Plus Installation Guide”

2. Insert the cleaned survey / | Type “Insert” in command line > browse to the CLEANED drawing.
architect drawings.

!g! Inserk

Fath:  C:A\sersinoor. azhar PDSSBEDesktopaC30 - Custernized Tiainin,..

[T Lacate using Georaphic Data

~Ingertion point Scake r— Rotaion Z
[~ Specify On-screen ‘ ’7|_ Specify Cn-screen ™ Speciy Oasceen
. {oooo # [1.000 Andle:  [04dC0
™ foooo T flon T e
. IDDDD— = lr Urit: W
I Urifarm Scale Factar|1.000

3
|!‘~7Fxnlnde| ok | canest | e |
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3. "Zoom Extents" and refresh the
inserted drawing.

ﬂZEH & ”RE".

4, Displaying only survey spot | Select any spot level text > RC > “Select similar” > RC > “Isolate
levels. Objects” > “Isolate Selected Objects”.
5. Filtering only numerical text | RC> “Quick Select”

points (eg. Ground elevations,
invert levels, manholes depth,

F3 Quick select x|

etc ) Apply ta: ICunent zelection i (.';igl
Ohiject wpe: ITe:-ct i 1
Froperties: [Color T
Layer i—
Linetype
Linetype scale
Flat style
Lineweight —
Tranzparency
Hyperlink
Thicknesz
2 [ ——
3 Operatar; I" Wwildcard b atch
W alue: |1",2", S S i
How ko apply:
% Include in new selection set
" Exclude from new selection set
[~ Append to curent selection set
(]9 I Cancel | Help |
RC > “Isolate Objects” > “Isolate Selected Objects”
6. Creating two new layers; ie. | “LA”

“HEIGHT” & “HEIGHT-IL".

Note : This step is OPTIONAL.

x
|CJrrcnt lay=zr: O 1 Cazyrght POS {4) 3dr Bhd by hoor Azhar
3

K
ESR|(m i Xy

# || 5...| Name ¢ okl cdor | Linetrpe | Lineweaht | Transe
2 0 [ Continugus —— Cefzult 0
== Heicht 9 e ma W rcc Continucus Cefeult @
lleicht - IL ‘? o |_|'? ] cyan Continucus —— Cefzult 0
DoTEXT Y O @ . wihile Cunlinuwus  —— Cefleull 0
2 ] {I o O yelow  Contiucus —— Cefeult ©
7. Assigning layer to elevations. Select all text points.
Note : This step is OPTIONAL Change layer name to “HEIGHT”.
8. Selecting miscellaneous RC > “Quick Select”.
elevations (eg. invert levels,
manholes depth, etc.)
Note : This step is OPTIONAL
autobimnetwork@gmail.com 12 of 87
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x|
Apalyto: IOJn?rltselecton -
Objet Lype. |‘u| =
Fropatties:  [Coler -

Operatorf] |* lildeare Match =l

Valued [1LMF L2

Huw lu appdy.
¥ Includs ir new selection sst

€ Bxcluds fom now aclestion act

I™ Appendto cument selzcton set

Change the selected text object layer name to “HEIGHT-IL".

9. Find and Replace “IL” with | RC> “Find...”
number “000”.
x|
Note : This step is OPTIONAL Find what: | 1 =ind where:
|IL LI |QEﬁrh=.r| nhijrrts ﬂ (.,_L—hl
Rerlace wih:} 2 .
= =
[ List rezults 4
@ Replace Replace Al | Find Cone Hzlp
Click “Replace All”.
You may need to repeat these steps for "MH", "LP", etc. separately.
10. | Converting 2D text points to 3D | “Modify” tab > “Surface” > “Surface Tools” > “Move Text to
text points. Elevation” > select all 3D text points > ENTER.
11. | Creating Original Ground Level Prospector > RC “Surfaces” > “Create Surface...”
(aka OGL) surface. Name = “OGL from TEXT”
Leave other default values > OK
12. | Prospector tab > OGL from TEXT > Definition > RC “Drawing Objects” > Add...

Lo L]

Frospectar

Ind:ive Dikawing Jiew

o Points

#-[#] Paint Srcups

- Paint Cloads

&= @ sufaces

B oal From TEXT

Masks

f'_q:) ‘watzrsheds

B (% Definition
[';7 Boundaries

£ Breaklines

(Fy cortours

|

sethings

|

SUrvey

Refresh

E Edits

@ raint Fles

;¥ add Points Hrom Lrawing u""'-' x|

bect Expe;

I™ | rit=tn eces fro oblac:s

Diaseripl ui:

|
o | cenxl len |

> H

> Select all 3D text points > ENTER
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13. | Refresh drawing. “REA”
14. | Viewing OGL surface in 3D | Select the surface contours > RC > “Object Viewer”
mode.
15. | If in 3D viewing mode, the model is completed without erroneous data, proceed to next step. Else,
investigate the erroneous data and rectify them.
16. | Ending the isolate object mode. RC > “Isolate Objects” > “End Obiject Isolation”
17. | Zoom Extents &  Refresh “ZE”
drawing. “REA”
18. | Saving drawing. “Save As” filename “03 Proposed Highway 2013_OGL from
TEXT.dwg”
19. | Improving the OGL surface to | Inthe drawing area, select any culvert line > RC > Select similar
emphasize existing culverts,
berms, monsoon drain, etc.
20. | Adding breaklines to the OGL | Prospector tab > Surfaces > OGL from TEXT > Definition > RC
surface. Breaklines > Add...
# Todlspace '
[ ]
I.l’\d:ive Drranving viaw j §
o peints | %
- @8] Point sroups =
<@ Paint Clouds =
[]--[f? surfaces
B osliron TEXT i
C“‘ Masks %I
i rf:) ‘Watersheds A
5 (& Cefiniticn
{ 5 Boundaries il
b Freaklines
‘i DEM Filas Refresh
&3 Drawing Ooj
- it I
21. | Assigning Proximity Breaklines. Change the Breaklines type to "Proximity" > OK.
Description:
Iculvert
Type: |
File link options:
IBreak lirk. b File:
22. | Viewing OGL surface in 3D | Select the surface contours > RC > “Object Viewer”
mode.
23. | If in 3D viewing mode, the model is completed without erroneous data, proceed to save the drawing.

Else, investigate the erroneous data and rectify them.
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24. | Saving drawing. “Save”.

25. | Close the drawing and
application.
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3.2 Creating OGL Surface from AutoCAD POINTS (OPTION 2)
No. Descriptions Commands/Remarks
1. Launch AutoCAD Civil 3D Metric | "Settings" tab > Alignment > Alignment Styles
and ensure the Malaysia
Template is applied. —
i [7]
|Masber View j g
ED Drawing2 = é*
ﬂfﬁj‘ General =
<@ Point
Paint Cloud
Design Checks §'
[ S T =
If the settings above is not available, please refer to CHAPTER 1 —
Section 1.2.1 “myCivil Plus Installation Guide”
2. Insert the cleaned survey / | Type “Insert” in command line > browse to the CLEANED drawing.
architect drawings.
B insert o x|
Mame: 1
Fath:  C:A\sersinoor. azhar PDSSBEDesktopaC30 - Custernized Tiainin,..
[T Lacate using Georaphic Data
~Ingertion point Scake r— Rotaion Z
[~ Specify On-screen ’7|_ Specify Cn-screen ™ Speciy Oasceen
® |u 000 ® |1.000 Andle:  [04dC0
" [0000 T [1000 ~ Black Urit
o IDDDD— 5o lr Unit: Unilessz
I Uniform Scale Factor: 1000
¥ Fiplnda ok | cones | Heb |
3. "Zoom Extents" and refresh the | “ZE” & “RE”.
inserted drawing.
4, Selecting all AutoCAD points. RC > “Quick Select”.
5
Apply ta; IEntire drawing j f_';_i3|
Object tup IF'oint 1 j
Froperties: [Color =
Layer
Linetype
Linetype scals
Flat style
Lineweight
Tranzparency
Hyperlink
Thicknesz
b aterial
Position #
Position v’ ;I
Operstor lﬁl
2
—Hruw baannhe 1
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5. Displaying only survey spot | While all the points are selected > RC > “Select similar” > RC >
levels. “Isolate Objects” > “Isolate Selected Objects”.
Rep=at Quick Select.,.
Pecent Input L4
I ®@ Isolars Selectec Objecis
Clipboad Hide Selected Chjects
basiz Madify 120l LS FE e
Display Order L
Properties...
rﬁ/ Guick Szlect...
@ Object viewer .,
Select Similar
R |
A (i —
6. Creating Original Ground Level Prospector > RC “Surfaces” > “Create Surface...”
(aka OGL) surface. Name = “OGL from POINT”
Leave other default values > OK
7. Prospector tab > OGL from POINT > Definition > RC “Drawing Objects” > Add...
|
Active Drawing Yiew LI E
;o o
Lok £ ponts =l
[]--E"}] Poit arogps =
- @3 Paint Clonds =
[m) @ Surfaces
&1 7 OBl trom POINT o
= Masks =
[:Q’, ‘Watercheds &
= @ DeliniLicn
E’) Boundzries ]
Breaklines
3 & Pairt Fles .
= Refresh > > Select all points > ENTER
8. Clean the progress report. Action > Clear All Events > Close
X ation | view |+ ,E| b S g |
= Cpen Leg Ale. [Evert Viewsr 34 eventis)
SaveLod Fie &s.. — -
" p2 | [Diate | Time | Source
- (L)Informa.,. 9i6f2012 F7TIEPM Surface: DGl
R=fresh Q%]nfcrma... al6f2012 B1TI8PM Surface: OGl
Export List... (i)inFerma... @iefz012 BI7TIEPM Suface: OGL
Froneriee @]nfcrma... 62012 BI7TIEPM Suface: OGL
PEI R ()irFerma... aiefz012 3T PN Suface: Ol
I (i Nefevens aladonis 24T WMOM SiwFacas Al
9. Refresh drawing. “REA”
10. | Viewing OGL surface in 3D | Select the surface contours > RC > “Object Viewer”
mode.
11. | If in 3D viewing mode, the model is completed without erroneous data, proceed to next step. Else,
investigate the erroneous data and rectify them.
12. | Ending the isolate object mode. RC > “Isolate Objects” > “End Object Isolation”
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13. | Zoom Extents & Refresh “ZE”
drawing. “REA”
14. | Saving drawing. “Save As” filename “03 Proposed Highway 2013_OGL from
POINT.dwg”
15. | Improving the OGL surface to | Inthe drawing area, select any culvert line > RC > Select similar
emphasize  existing culverts,
berms, monsoon drain, etc.
16. | Adding breaklines to the OGL | Prospector tab > Surfaces > OGL from TEXT > Definition > RC
surface. Breaklines > Add...
i Todlspace '
a i [7]
I.l’\d:ive Drranving viaw j §
- o
o panks | o
- w0 (8] paink Sroups =
} - Maint Clouds =
I:I--[f? surfaces
C 0 B oalfron TEXT 5
C“‘ Masks é
; rf:) ‘Watersheds A
1=+ (% Cetiniticn
5 Boundaries il
:
i L Refresh
F(C Drawing Ooj
(T Fits I
17. | Assigning Proximity Breaklines. Change the Breaklines type to "Proximity" > OK.
B* add Breaklines
Descripkion:
Iculvert
File link options:
IBreak links b File
18. | Clean the progress report. Action > Clear All Events > Close
kf AcLivng Wit | ,El v 1 |
—|  OpenlcgfFile. . [Evert Wiewsr 34 eventis)
Rel SaveLod Fie &s.. — -
Crat All Fu=nts B2 I e I i I SELLE
(L)Inferma... Si6/2012 31708 PM Suface: OGL
R=fresh Q%]nfcrma... al6f2012 B1TI8PM Surface: OGl
Export List... (i)inFerma... @iefz012 BI7TIEPM Suface: OGL
Froneriee @]nfcrma... 62012 BI7TIEPM Suface: OGL
PEI R ()irFerma... aiefz012 3T PN Suface: Ol
I (i Nefevens aladonis 24T WMOM SiwFacas Al
19. | Viewing OGL surface in 3D | Select the surface contours > RC > “Object Viewer”
mode.
20. | If in 3D viewing mode, the model is completed without erroneous data, proceed to save the drawing.

Else, investigate the erroneous data and rectify them.
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21. | Saving drawing. “Save”.

22. | Close the drawing and
application.
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3.3 Creating OGL Surface from COUNTOUR LINES (OPTION 3)

No. Descriptions Commands/Remarks

1. Launch AutoCAD Civil 3D Metric | "Settings" tab > Alignment > Alignment Styles
and ensure the Malaysia
Template is applied.

|Masber View

3| [+
Prospector

=2 Drawing2

+ ﬂfﬁj‘ General

r% Grﬂng
=] Z% Alignment
EB Alignment Styles

-~

Irvey

If the settings above is not available, please refer to CHAPTER 1 —
Section 1.2.1 “mycivil Plus Installation Guide”

2. Insert the cleaned survey / | Type “Insert” in command line > browse to the CLEANED drawing.
architect drawings.
X insert P x|
Mame: 1
Fath:  C:A\sersinoor. azhar PDSSBEDesktopaC30 - Custernized Tiainin,..
[T Lacate using Georaphic Data
~Ingertion point Scake r— Rotaion Z
[~ Specify On-screen [~ Specify Cr-screen ™ Speciy Oasceen
® |u 000 ® |1.000 Andle:  [04dC0
" [0000 T [1000 “Block Uit
o IDDDD— 5o lr Unit: Unilessz
I Uniform Scale Factor: 1000
3
¥ Fuplnde ok | canest | e |
3. "Zoom Extents" & refresh the | “ZE” & “RE”.
inserted drawing.
4, Select all contour lines. Select any AutoCAD contours > RC > “Select similar” > RC > “Isolate

Objects” > “Isolate Selected Objects”.

: I YR N
L 4{ e gl
HilE, % Y

Fepeal ABCSILECTSIMILAS

ozt Lopuz

g Tl S e Sl

k Hda Salectad Ooacke

“lpbzard

Jasic Modifx Txcls ¥ e
5. Creating Original Ground Level | - Prospector > RC “Surfaces” > “Create Surface...”
(aka OGL) surface. - Name = “OGL from CONTOUR”

Leave other default values > OK

6. Prospector tab > OGL from CONTOUR > Definition > RC “Contours” > Add...
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)
-0

|3t Iraniog vise

niz
Buanlaries
Eredres

T DEM Fles
H lfJ Drasing Chiscts Feftes S

£ n.dd Contour Data S|
a0 phio
[
~weadrgfactzrs
Cistaree: Args
[Frarim wE| [ W

“tipaerening farn

M ced=cte ddonee

x_[;“'.ulm ﬁ

Cktarca:
200 2C0m

MRy ek creoe b
¥ ingcaps v contour cata
1 sw=ppimg edges

FForwbpuile ol anemles

W Acdneporks oo -k edaes

> Select all contours > ENTER

7. Clean the progress report. Action > Clear All Events > Close
kf AcLivng Wit | E ,El ] [’g|
—|  Openlcafle. [Evert Viewsr 34 eventis)
Rel SaveLod Fie &s.. — -
" p2 | [Diate | Time | Source
(i)Inferma... 9gf2012 31708 PM Suface: OGL
R=fresh @%]nfcrma... al6f2012 B1TI8PM Surface: OGl
Export List... (i)inFerma... @iefz012 BI7TIEPM Suface: OGL
o " (_D]nfcrma... 62012 BI7TIEPM Suface: OGL
R ()irFerma... aiefz012 3T PN Suface: Ol
I (i Nefevens aladonis 24T WMOM SiwFacas Al
8. Refresh drawing. “REA”
9. Viewing OGL surface in 3D | Select the surface contours > RC > “Object Viewer”
mode.
10. | If in 3D viewing mode, the model is completed without erroneous data, proceed to next step. Else,
investigate the erroneous data and rectify them.
11. | Ending the isolate object mode. RC > “Isolate Objects” > “End Object Isolation”
12. | Zoom Extents & Refresh “ZE”
drawing. “REA”
13. | Saving drawing. “Save As” filename “03 Proposed Highway 2013_OGL from
CONTOUR.dwg”
14. | Close the drawing and
application.

All three surfaces have been created in separate drawings. We shall continue with filename “03 Proposed
Highway 2013_OGL from POINT.dwg” because the provided contour lines are not covering the whole corridor

properly.
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CHAPTER 4 : myCIVIL PLUS ANALYSIS

Once we have created the OGL surface, we shall investigate the site for drainage planning and allocating
proposed alignments.

myCivil Plus comes with pre-defined analysis functions. The analyses included are contours, directions,
elevations, slopes, slope-arrows, user-defined contours, watersheds and water drops.

4.1 Contour Labeling

No. Descriptions Commands/Remarks

1. Open the OGL Surface drawing. ] @ S
Insert  Annotate  Modify
m .E,—__] Imnpork Survey Daka

3
" i
Points + :
Toolspace =$ le d
[ |l7| 5 cifares - i

Browse to filename “03 Proposed Highway 2013_OGL from
POINT.dwg”

=

' _ This deawing rankains conbeak ceeabed mith Micerenlft § nal Rasing
I dpplalion sullieare (YERL Wil du il by duf

2. Ignore “VBA — Not Installed”
message. Select “Continue with
the current command”. M R D L e

mecLcs

=% Lonwert YUK content to. ML
R TP P PR P e P e e e
AL L L

=% Uomnlosd the vua radules

3 T vl e domrenl simimisns
of v30 sxeed cort=t sl aruriszhe

3. Check the drawing unit and | Randomly check the drawing values (e.g. bearing-distance; drainage
scale. width, road width, etc.) so that they are in the correct unit and scale.
myCivil Plus ONLY works in metric unit (i.e. all drawing objects must
be in “meters”).

Use the AutoCAD “DISTANCE” (e.g. “DI”) command to check the unit
of the objects.

If the drawing is not in “meters” unit, please consult your drafting
department on how to convert the drawing appropriately.

4, Labeling the contour lines. Annotate tab > Add Labels > Surface > Contour - Multiple

ivil 3
F

gndarc

Find text
Multiine | Ched:
Texk Speling 0,000

' Add Surface Lebels

3 'ﬁ} Slooe
Parcel 2 » ‘T3 Spot Elevation
Feature Linz » ‘T Spot Elevations on Grid
Alignment 3 l@ Contour - Singlz

3

Fp Cunluur - Mullizle
'f& Contour - Multisle at Inkers

[ T AddjEdit Prafile Labels
Lo L

W mdd Tt otio oLl

5. Placing the label on the drawing. | Ensure OSNAP is off.
Click any two points crossing the OGL surface contours.
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7 oat4a \
/ LA ,> . \_\
. 2545 »
1’1&\/ L P b
/ ///“-h___w_ : \
A ih3a 2163 1ED
/ L
13 AR
\\ f\?
g = 17.54 T
"7t \\___// ‘Dﬁ//\;?f
[ S ] / /
o \.\ 16 1038
\‘\.\ 136 &'/ /
X \“"mal : m/ﬂ_./\\_\//// /.s.az
+ = v
"““———-xl___/ i _/5(;!\ e —'_
4.2 Elevation Analysis
Usage : To determine the different height/elevation in the project area.
No. Descriptions Commands/Remarks

1. Goto OGL Surface Properties.

+Surfaces > RC “OGL from POINT” > Surface Properties...

= .

2. Running and applying the
Elevation analysis onto OGL
surface.

Note :

Double-Click (DC) to change
the values for Minimum

Elevation and Maximum
Elevation.
DC to change the Color
Scheme.

i [
Active Drawing Yiew ﬂ %
=1 03 Proposed Highway 2013_DGL fro... * g
B Poinks =

- [‘5’] Paink Groups
Paint Clouds
Surfaces

£

Z% alignments

QGL Fram POINT

52 Surlace Propertics  OGL hrorn MOINT

Surface Prop

Edit Surface Style...

=loix
-nfornazon IL:\:ﬁntl anadyss I‘_- tlics |
Bnawss e
I™ Predas
|Esvatios 3|
“Lagene
| =N = BB v| 2} ‘
lcnacs
Lreaze rawes by
|M.||rbe' of rznges j |7
Bl i el=a i
e s S R
EEE]
Fatie Dl zibe
I Srar sl ufi
pe] I Mirinum Ekcvazon | Mazrwm Bovatior I Covor Schzmz l
1 0007 3. 3E0m
z 20630 +.170m
Z 4,150 +, 5500 8
4 4.2900 +.300m & ]
= 4.950M T, 2E0m
s 70000 LZ.100m
7 1o _z0m 23.790m

4

kK

Cane I P |I Hp |

| Se— | =4
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3. Applying the Elevation Banding
(2D) styles

rlare Properties - NG fenm POTNT

eFintion | Analyss | Skatistics
1

Marre:

| 0L from POINT

Descripsior:

L]

Descriaticn

rDefault syvles

Surfaca ckya:
IEI)E'! Elewedlion Sanding (20 j @ "'| E

R=ncer Material:

IG?!I EyLayer ;I %I

I~ Objectlacked

¥ Show taoltips

2K

I Cancel

4, Generating the Legend of
Elevation Analysis.

I ) -
Add Multiine  Check
Tahles'I Text * Speling 0,080

[ add Point Table

5. Put the mouse cursor in the
drawing & select “Elevations”.

Setkings

Prospector

|

pe———
= g=inm g

=

SOPeArons
Crntrirs

Survey

Lsarcontours
ralersliod

6. Select “Dynamic” behavior.

bl el

Prosaectar

|

||
Settings

|
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7. Click at any empty space in the
drawing.
)
€]
| |
]
8]
4.3 Slope Arrows Analysis
Usage : To determine the natural/gravitational flow of surface runoff.
No. Descriptions Commands/Remarks
1. Goto OGL Surface Properties. +Surfaces > RC “OGL from POINT” > Surface Properties...
i .
L_‘Q Ct = E
Active Drawing Yiew ﬂ

Prospectar

=2 [ 03 Proposed Highway 2013_0GL fro... *
. =§: Painks

- [‘5’] Paink Groups

Paint Clouds

E|-- Surfaces

S 0L From POINT N
Z3 alignments Edit Surface Style...

2. Running and applying the Slope =IEl Al
Arrows analysis onto OGL
Anzlesis brpe:
surface. P 12 <] [
Legar ol
L " e anaw, B
Note : s dE- "
Double-Click (DC) to change
the values for Minimum | |
Slope and Maximum Slope. 4
DC to change the Color
F.a~ge Letas
Scheme_ FF Sedla scheme bz
I Musin on Sop= Ilf'miulm Ak |ﬁ||H 1= Rt Ly I
2 [IRUTHTES L AUs1, ]
l 1.7 % A7
] Bt b A
+ 20, 447% EAHTT ]
5
e izzncel | ngEly || Hep |

- =]
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3. Applying the Slope Arrow
Banding (2D) styles

sfimiten | Al | a0

Hamne; 1

[ et o z0im=

Lesmpzcn

M=ertiskan

Climimil sbyles

Srhace stec

[[55 =1 e B Bl 71

Hanzat Mabena !

|¢‘E| Cylzver

™ Ot locke=

¥ =how tootipz

Canzc| I

Generating the Legend of Slope
Arrow Analysis.

—

| £0YCivil 3D

Pultiline
Text

Add |
Tables

- [ add Point Table

-

. Check

Spelling | 0,080

5. Put the mouse cursor in the
drawing & select “slopeArrows”.

)

2
o
o
o
&
=)

o

-
Directions
® Elzvations

Settings

Usercontours =
03}3 Watersheds
= B 0 + + i
“ ) - 3 e
6. Select “Dynamic” behavior. B . R
3 =
=l e
24
o

Settings
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7. Click at any empty space in the
drawing.
8. Regenerate the drawing. “REA”
9. Perform Water Drop analysis. O a8
(Optional). L Home  Insert  Anjotate
i -
Survey (R ahs i Celua Jnterference
2, /\-:} Checl
‘'zter Drap
L L ;
= [
| %Create Flow Path from| water Drop
G ;
=8 A Craws the pach that a
10 | Select “OK” =
Propert | ale |
EEWater Drop Path
Path Layer C-TOFO-WDRP
Path Obiect Tvpe 30 Pobline

EIE¥ water Drop Marker
Place Matker at Stat Point Mo
Start Poirk Marksr Style Biasic

0F Cancel Hep |

T TLAY . 7

11. | Click continuously at any high
points / peak of any
hills/mountains.

Note: If the Water Drop lines do
not appear, run “REA”
command.

- N B |
xa«c'x.'qmriuqi’§wmi:':l s
.n{i*‘ c«;\lv:wﬁé’ﬂwuiﬁ ;

Efat S 5 =

12. | The Water Drop Analysis explains the potential water/surface run-off path for that particular surface.
Hence, we can estimate the potential water collection point for that surface/site.

13. | Zoom Extents & Refresh | - “zF”
drawing. . “REA”
14. | Saving drawing. “Save As” filename “04 Proposed Highway 2013 _Analysis.dwg”.

15. | Close the drawing and application.
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CHAPTER 5 : ALIGNMENT DESIGN

This chapter will demonstrate step-by-step approach to :

Creating Horizontal Alignment
Editing Horizontal Alignment
Labelling Alignment Control Plan

5.1 Creating Horizontal Alignment
No. Descriptions Commands/Remarks
1. Open the drawing. =1 S
:
i, :
Toolspace @ b ?
[ I’i‘ B Sirfares - i
Browse to filename “05 Proposed Highway 2013_Alignment.dwg”
v nataled =
2. | Ignore “VBA — Not Installed” | “=& 2
message. Select “Continue with S et st i
the current command”. A e e
= Lonwert VUM content to NLI
Ti copidbn bl dn iy el ] e b i
b AL L
- Uomriaxd the VUA Madules
& Ndimnm: vl o cmenel mmisnsl
of v smeed corke o sl 2rurusabe
3. Simplify the model space. Select the following objects in the drawing area:
OGL Surface,
ARS 5 text, leader line and circle indicator.
Any spot level text.
4, Isolate the objects. RC > Select Similar > RC > Isolate Objects > Isolate Selected Objects
J=MTopli20 Wirsfrarae]l
N
i B l‘." /
— 1 -
Al 2
mh !
o Bepeat AECSELECTSIMILAR
% Recent Input
(i)
w
Clipboard Hide Selected Objects
: : End Isolation
EBiasic Modifv Tools
5. | Run “Alignment Creation Tools” AnbnrAD Fivil 30
Mocify Analyze YIgwW Manage CyEput Ureey He;
command. o 5 — . .
T = Import Survey Data @ rarcel - 2 % Alignment - gﬁ Irkorscctighs
< : = T
Tuulsaie ig ﬁ Fangs 2y J Featz g -I_% Aligr e il Criation Touls 3
ﬁ ﬁ Surfaces - ﬁﬁ'Grading . el
Palettes - Crecte around Data « | "__""3, Crecte Jest Fi: Algnment
_'.|—1rro1 N
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6. Give a dedicated name for the =
. “ ” Mame:
alignment, say “PROPOSED”. [PRorostD @
e 1
Pz
Select “Design Criteria” tab. =3 Centerire |
Description:
= |
=
Starting station: ID.DDDn
FEner. |DcsignCrtcrb|
Site: 2
I@aNme) j C?vl
Alignmen: skyle:
" MALAYSLS Aliarmer L v| El
Alignmen: laver
[croan =
Algnmen: label set
[ MaLavsIs LabelGel =l B~ =
7. Enter design speed (say Stenting statur: [ 3,000
7okm/h) .Gererel DesignCriteriaI
Activate “Use criteria-based Starting desin speed | 1
design” B
g ’ . . . ¥ Use citeria-basad desgn 2
Activate “Use design criteria P i
fl Ie” . | C:\ProgramDatatsctoceskC30 201 enulDatal Corridor ﬂ
Select the appropriate bl e
Attainment Method. LA |sae |
“ . inimum Fadiis ~abe RZAM eMax 6% (Urban)
@Check Use deSIgn check Transition Length Tzble 2Lane
” Aksinmert Mathad REAM WITHOLT SPIRAL
set”. 3
I~ Use design check set a
‘ E‘gBaeic j ,_?‘? -
5
(o4 I Cancel | Help |
A
8. Ensure OSNAP is set to CENTER
only.
CRE Ol [N [{o] K[l el Be N TV M Alignmient Layout Tools - PROPOSED
“Tangent-Tangent (With curves). i - =
gent-Tangent FOAFIE AN | S e v v
[,)’-"\ ¥ Tangent-Tangent (Mo curves)
Tangent-Tangent | ] 2 f; —
I/'ﬁ Curve and Spiral Settings. .. -
" I_r II:I | I_,.l ST ULJ & Gradlng ol
Palethes - | Create Ground Data = |
10. | Zoom and OSNAP-click at ARS 5.
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11. | Zoom and OSNAP-click at ARS 9

-
)
I.
_ 7 e
12. | Zoom and OSNAP-click at ARS 13 = = LA *
4'?!1
1 ‘-;35,9’ 408 +E
A 10 4a5 42 200 0 auy
:: 414
EN: Y 410 4.3
R Y-
] an
zm ] o

4T

13. Hit ENTER keyboard.

Close the Alignment toolbar.

Allgnment Layout Tools - FROPOSED ; : =
Ar KA | Fv v gy v 0| 45| o] D
|'an-'an {vith CLreac)

Spiral Typa: Clatqaid

14. | Close the

saving.

drawing without

5.2 Editing Horizontal Alignment

No. Descriptions

Commands/Remarks

1. Open the drawing.

m QImport Survey Data i
@ Points - j

'ﬁlﬁ B siefares - i

Toolspace

Browse to filename
Editing.dwg”

“06 Proposed Highway 2013 Alignment

2. Ignore “VBA Not Installed”
message. Select “Continue with
the current command”.

via - Mot Lnstalled |

I 10 drauang contains content created mith Microsafti Visual B
“ " for npplication softwvare (¥BA). what do yaumant to do>

WEG I3 N0 nact nszalsd W th s ow a2, Fu sholld ather comves tho
', B cemb s, P and stiuctu s adles to Mz | o cownoad the VB

rdue:

& Comerrt VA ronbenl bo NCT

Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

< Lontmue wih the current command
Alwa besed eortene il he nensacle,

3. Adding IP points.

£33 civil 3D -

Harme
8, = 0 ; S = aligrmen: - o
ca ﬁ &% Paints + 7 Fegrure Line + % Profile - =
E[I 'ﬁ' Prirt Creatinn Trals I B corvicor L=l
Palettes = =

Create Painks - Algnments

Crizalie Puinls - Surlaue
Create Poinks - Slape
Lreate Moinks - Irterpolate

0

ACIVE LIFIWING YIew

- T

4 Angle
v P Deflecion
P

A At 3

autobimnetwork@gmail.com

30 of 87



myCivil Plus 2016 : Intensive Training for Beginners Road & Highway Module

In the command line, enter the followings:

IP1:N=5174700; E=2193377
IP2:N=5174611;E=2193644

4, Terminate the command.

Hit ESCAPE keyboard twice. Close the “Create Point” toolbar.

gl vl
i I"' L 7

W/,

5. Select the alignment in the
drawing.

6. Run “Geometry Editor”

"D6 Propused Highway 2013 Al

lislp O ook
command. o

; % Q A #i’ Sirfare b

E o 1o g

o
Crnmeky TiEsign Superelvatinn | Sight Jistanre Drive Skakon |—‘ e
rferiz Edior & Tracser | “SH Off<er al
i Analyze |
4 ”
7. Select “Insert PI” icon.

|Se|ect PP From the layout bools

T oA
= L4, object vir
add add  Renumber | Inguiry
Labels  Tables — Tads 5 1salate 0l
Labels & Tables | General Tools

8. Selecting desired IPs.

Click at both nodes of IP 1 and IP 2.
Hit ESCAPE keyboard twice to end the command.

9. Adding circular curve at IP 1.

Zoom to IP 1 area.
Run the “Free Curve Fillet” command.
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A ol

Pt Bl
£ ¥ Fixed Carvz ( Thrae poirt )

T
»x|-;:

Morz Ficed Curves

! Poirks -

: -/:. Fixed Carve - Jesk Fit

T Surlales

T ﬂ}- Floazing Curve § From ertity, radiss, trough point )
— Mor= Floating Curves

| &% Flnaring O rve - Fest Fir
2
> )

e Froc Curve Fillek { Booween bwo ortities, througn paint

Click tangent line BEFORE IP 1.

Click tangent line AFTER IP 1.

Solution angle = Lessthan180.

Radius =170

ESCAPE keyboard twice to end command.

A warning symbol will appear at IP 1 as shown below.

We shall remedy this later.

10.

Adding transition
circular curve at IP 2.

spiral

and

Zoom to IP 2 area.
Run the “Free Spiral-Curve-Spiral” command.

ﬁ ?IXi
T = 1
|| 4P E| & @
1 bwo entities, radius) A% Floating Curve with Spical { Fram entity =nc, radius, length
F Ny % Flaating Curve with Spi-al | Fram entty, radios, through paink
i Points - ol i 9 prall e 3 gh point:
t SurFaces = A ‘{' Floating Feverse Curve wih Spirals { From curve, radius, through
S Floating Reverse Curve with Spirals § Fram cures, bwo poinks )

eats Ground Dats |

&t Free Compound Spiral-Curve-3piral-Curee-Spiral (3etaeen bwo tar

Click tangent line BEFORE IP 2.

Click tangent line AFTER IP 2.

Solution angle = Lessthan180.

Radius = 195

Spiral-in length = 39

Spiral-out length = 39

ESCAPE keyboard twice to end command.
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11. | Return back to IP 1 in order to Zoom to IP 1 area.
rectify the alignment warning Run the “Alighment Grid View” command.
sym b0| AlGRMENE | AYNE 1nnls - FRIPISED 3 . = - Al
Av fNR| sy e Sy P 4D | AP E]||le 2
iScIcct,'Edt crkizy |Epir:\| Typot Zokhoid |
Notice the warning symbol for violating “Minimum Radius” at
70km/hr design speed. Therefore, Double-Click the 170m radius
value.
X
('3
E” Mo, I Tvpo I Targency Conskraink Il"a... | Marancker, . ILcngth IMirim. . IR.:\dius I Minrnum Radias | C
1| line MotConstraired Fi...  {§ Twoponts |[152.2..,
A\ 2|Curve ConstrainedonB.. 8  Radius  49.58.. A\170.000m  [195.000m
3| line  HoktConstrained [Fi... B Twoponts 2054,
4,:|5pira... Constrained o1 Both .. (& Spin-Racius .. 39.000m 39,900m
i 4.45rira... Constreined an Both .. @ Spln-Racius .. 15.617m 195.000m 195, 0C0m
E 4.3450ira... Constrained o1 Both .. ) Spln-Racius .. 39,000m 32.300m
H S| line | Mab©nnstraired (Fi. . EI Twnpnnks (151.7...
E & | Curve Constrzined on Beth .. (B RuadiLs 178.1... 195.000m L85, 0C0m
2| time Bk Cmnbrniend S B Tuiemomke 365 00
- Change the value to “195”, and the warning symbol will dismiss.
x|
113
E” i} IType I Tangency Constraint IPa... | Parameter.. I Length I Iirirn. §. I Radils IMinimLm Radis
1| Line Mect Canszrained (Fi. . I@I Twopoinks | 1485,
2 |Curve Conetrainsd on Both,.. (3 Fadiuz 55,88 1m 195,000 195, 000m
3| Line  Met Conszrained (Fi. B Twaopoints | 2057,
4.14|5pira. .. Costrainzd on Both,., I@I Spiln Radus,.. | 39.000m 323,000m
o 4.2l5pira.. [Constrainad on Both...| @ Spln Radus... 15.617m 105,000 105.000m
% 4. 3%pira, . Covstrainzd on Both,., I@I Spiln Radus,.. | 39,000m 32,000m
] S| Line Mt Canszrained (Fi. @ Tweo poinks | 101.7.,
E G |Cuive Constrained on Doth... (7 Fadius 170.1.. 195,000 195.000m
e P P @A miloies leean
12. | Adjusting other values. Change the second circular radius to 500.
E” Mo, I Tvpa I “angency Conskraint I P, IPa'ameter.. I Length I Minin. .. I 2adiuz I Minimurn Padiis
Not Zonstrained (Fi... | (& | Twopoints |1485..
Constraned on Both.., Redis  |Z6.E8Im 195,000m 195,000m
Mot Zanstrained (Fi... (3 Twopoints 162 7.
Constraned on Both... [ Spin-Radus.. 29.000m 39,00
> GorieraicdoBott ) gk ¥ ainsRse s 101 010
£ Constrained on Both... [  Spin-Radus.,. $9,000m 59,00
H Mok Zonstrained (Fi... E Twopoinks |138 8.,
E Constrained on Both.., (& Fedius 1781, 195,000m 195,000m
Bk =~ mrbumimad 155 T Tt mminke | 2550
13 |
13. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
14. | Close the drawing. Do not save.
5.3 Alignment Labelling : Control Plan
No. Descriptions Commands/Remarks
1. Open the drawing or continue <5 = | fobciv

from previous drawing.

m £ Import Survey Daka | £
i 3
Toolspace =$ Paints « J

ﬁlﬁ‘ A Sivkares f

Browse to filename “07 Proposed Highway 2013_Alignment Control
Plan.dwg”
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B
2. Ignore “VBA — Not Installed”
i _!g Ihes dravang contans content created with Microsaftiz !’lsuil Eacul)

for npplication software (vBA}. what do yauwant to

message. Select “Continue with
the current command”.

nszald Wih & CCoD Uy, F2u zhoUld ather comvesz the
csembies, Mp= 2nd stiuck’s et to M= | or cown 03 the WED

o Canwrek VA conkenk ba NCT
Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

Al s e eertens wil he nmnsacle,

< Lontmue wih the current command |

3. Labelling Circular Curve Control
Plan

Hunne Tieerl

5 ABC Ztandard
8 o

Find text
Akl .| fed Mulldii e Y Cl ek 5
Labels e '_ Texk Spelling n,o000
i =T 4 3 Text =
| Figure »

Parzel

- S Lol

i Add Trraveartinn | smal |

4. |- Labeltype= i

. . Fratire:
Point of Intersection Talgrmrent 1 = |
Label Style = Labz! bvpe:

MALAYS'A _ IP Cur'Ve |Po'nt of Intersaction j
G MBLAYSA PCuve =] |@ ~| |
2

Refzrence texzt ohjett pronpt mezhod:
| Commanc Lire 3 j

add | Close | Hep |
%

5. Select the desired IP that has - Click at blue-colour Circular Curves at IP 1 and IP 3.
Circular Curves ONLY. TG
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6. Label style =
MALAYSIA — IP T-S-C

Add Labels — EEE
Fodkure:
|nllgnrrent j
| ah=l brpes
|Pui il ol Tulerselion j El

Paoint of intersection labsl sovle:

[ MalivainpTsC x| | ‘| EI
F S

Refzrence text ohject prompt method;
i comanc Lic 2 ;I

Add Clos=z | Help |

A

7. Select the desired IP that has
Transition Curves ONLY.

Click at bI_ue-coIour Transition Curve at IP 2.

8. Close all windows, Zoom Extents
and regenerate the drawing.

MZE" & ”REA".

9. Close the drawing.

Do not save.

5.4 Alignment Labelling : Fixed Interval Coordinates
No. Descriptions Commands/Remarks
1. Open the drawing or continue .

from previous drawing.

m Q Import Survey Data i
Toolspace ‘ﬁ Points = j

L] B ivfares - i

Browse to filename “07 Proposed Highway 2013_Alignment Control
Plan.dwg”

2. Ignore “VBA — Not Installed”
message. Select “Continue with
the current command”.

¥HA - Mot Installed » ]

I 10 drauang contains content created mith Microsafti Visual B
~ "= for npplication software {¥Bn). whar do youmant to do?

S 13 10 Jonact nszald Wih Ameob v, F2u shoUd ather comvees the
B, Earad subsssambies, pps and shuctu's ‘sz to = | oF cown 033 :he YED
rodues,

o Canwrek VA conkenk ba NCT
Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

< Lontmue with the carent cormmand
Al s e eertens wil he nmnsacle,
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Goto “Home” tab > Points >
Create Points — Alignments >
Measure Alignment.

":f:j Aligriment - # 1
==
i £

LD mﬁ' ur;J Import Survey Data @ Parcel =
=

|<§§ Foints v|
[if | <6 paint Creation Tools

f/f Feature Line - f Prafile =

ﬁ Corridar

Toolspace

| Create Paoints - Miscellaneous 3 n
Palettes + | ; E Create Design =
Create Points - Intersections 4
§:,-Tu§i§pat,§-_. s - Alignments 3 ﬁ Station/Cfset
= - s
2 Create Points - Surface 3 Tfi',’:f Divide Alignment
A Create Points - Slope 3 Alignment

Active Drawing View Create Points - Interpolate » BEoar Alignment Geome

@ Radial ar Perpendicul| p
% Import From File
E‘% Profile Geometry Paif ¥

= 07 Propose [g] create Foint Group
: L".I‘ﬁa" Paoinks

% Create COGO Poinks from Corridor

Command line prompts “Select
Alignment”. Just click the
alignment in the model space.

1] A ¥ [ M}, Model

Layouti

Cormmand :
Command :
Command: _AeccireatePointMeasuredlign

%3,}- CREATEPOINTMEASURERLIG Select aligrment:
SNAP | GRID | ORTHO |POLAR |0SNAP | 3D0SHAP | DTRACK | DUCS | DN | LwT | TRY |

Command line prompts “Starting
station <0.000>". Just ENTER
keyboard.

Model & Lapout]

Command: _AecclreateFointMeasureslign
select aligrment:

%.)- CREATEPOINTMERSUREALIG Starting station <@.20@>:
AR [GRID [ORTHO [POLAR | 0SNAF [3005N4P DTRACK [DUCS [oYN [LwT TP |

Command line prompts “Ending
station <1227.286>". Key in the
round-down value of the end
chainage. In this example, we
will round-down to 1220. So,
type in “1220” and hit ENTER.

[4] 4]k (B4 Model / Lapout!

Command: _AeccCreatefolntMeasurenlign
select alignment:
Starting station <@.20a>:

%@}' CREATEPOINTMERSUREALIG Ending station <1227.286>:
SNAP | GRID | ORTHO | POLAR | DSNAP | 3D0SNAP |OTRACK | DUCS | DYM |LwT | TPY|

Command line prompts “Specify
an offset <0.000>". Just hit
ENTER keyboard.

4] 4l [0 Model § Layoutd

Select alignment:
Starting station <@.08@>:
Ending station <1227.286»: 1228

V(.}' CREATEPOINTMEASUREALIG Specify an offset <@.0083:
SNAP|GAID [ORTHD |POLAR [DSNAP [3003KAP 0 TRACK [DUCS [DYN [LwT | TP |

Command line prompts “Enter
an interval <10.000>”. Type in
your desired value. In this
example, we will type in “20”
and hit ENTER.

todel

Layoutl _;(

Starting statien <@.008>:
Ending station «1227.286>: 1220
Specify an offset <@.008::

%r;) ~ CREATEPOINTMEASUREALIG Enter an interwal <1@.008»:
5aF [GRID [DRTHO |POLAR [05NAP[3005NAP |0TRACK | DUICS [N Lw [ TRV |

Command line prompts “Select
Alignment”. Just hit ESCAPE
keyboard to end the command.

4] 4P [F ]y Model § Layoubl

|Ending station <1227.286>: 1220
specify an offset «<@.008::
LW Enter an interval <1@.@@@»: 20

%}- CREATEPOINTMEASUREALIG Select aligrment:
SH&P | GRID |ORTHO |POLAR [0SNAP | 300SMAP QTRACK |DUCS [N LW [TPY
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2 -
10. | You may close the “Create :
ints" i S- - b B R B~ B
Points” dialog box.
Parameter | valuz o~ |
.Defaull Layer >

. [ [24]Paints Creati
The points are now shown along %De}a:“ i

the alignment. [ <*Default Name Format
1 <8= Priink Tdentity
Next is to resize the points and
label them accordingly.

|Select a commard From the peint creation tools

11. | “Prospector” tab > Points

Groups > RC “_All Points” > i@
Properties... |Active Drawing Yiew j g
il
ED 07 Proposed Highway 2013 _... = g
: I'!l%ﬁ)’ Paints &
E| [‘5’] Paint Groups

CHCREl ot

<& Paint Clouds
B Sirfares Edit Points. ..

12. | Information tab > Edit Current | ElamaEoilNE LT

Selection. Information Iint Groups |Raw Destc Matching IIncIude IEchude IQuery Biuilder
1

[lame:

| _all Points

escriphion:

r~Default styles
Point skyle:
Idﬁ‘j Basic
Foint label style: b

I{fl‘-;‘ Elesation Orly ﬂ - o3
L

Pick From Drawing

E7pont btvle - Hasic = |
13. | - Goto “Marker” tab.
i ) i Infarm at G2arratty |Dbp|sy |Sum|nar~;'
Verify the highlighted value. =T
Click O ™ Use LUIoicAD PINT for Metket T -
Ic K. Flensmmer | e daving s =] [5nen
Cuztzr mrarke: st . T
,| +||>< ||| D"D il o =
[1 E [t

™ Upe LurozAD BLE 26 symizel for metker
T _OrchTck: v 2 aturiFlled Brevin
5 5 <Rl .L':E_':ul
-~ _losed 2 Irksgral
? Llosadtank: .J_:'.’ wOnE
= il = opid
= .'%_Mpn—ur_.’irrh

L bcccprn A :
Iarke- 1otaticn ande: Ctignitio™ Jofororce
ERS x [0 Cocromate svzam Jid|
| e | I B by ek
[
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14 Back to “Information” tab B point Group Propetties - _all Poinks
. 7’
Change the Point label sty|e to Information |P0int Groups | Raw Desc Matching |Include |Exclu
“Northing and Easting”, and click i
OK. | _Al Pirts
[Description;
—Defaulk styles
Paint style:
I#ﬁi Basic LI = Vl ’_F'Ql
Point label skyle:
i Northing and E: @j El
15. | The alignment now is labelled /74 e e o
with fixed interval CoGo points  hsridorcd//
having Northing and Easting NEE= 7o s
. 443 .04 £.58
coordinates. o WEn4Tan40
o 21032840
BET
M:T1T4TTR. AT
e 1 219326 L BL 7.0
7 (X
N MS17VTE 46
W 210328119, 5
! BB
' ¢ NSTI4 755,94
}in e hmE:2113207.58 F1
A P o e NS T4 T3 g
g fr 598 Pla NELCEN)
— 34 E.82
r Sy Ml o
. s [ 2197100 25
16. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
17. | Close the drawing. Do not save.
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CHAPTER 6 : SUPERELEVATION DESIGN

This chapter will demonstrate step-by-step approach to design superelevation for circular curves and transition
curves.

6.1 Creating Superelevation

No. Descriptions Commands/Remarks
1. | Open the drawing or continue E= & :
from previous drawing.

m Q Import Survey Data i
Toolspace ‘ﬁ Points = j

'ﬁlﬁ B siefares - i

Browse to filename “08 Proposed Highway
2013_Superelevation.dwg”

[via - Mot installed L |

2. Ignore “VBA — Not Installed”
message. Select “Continue with | -
the current command”.

I 10 drauang contains content created mith Microsafti Visual B
*=for npplication software {¥BA). whar do youmant to do?

S 13 10 Jonact nszald Wih Ameob v, F2u shoUd ather comvees the
B, Ea csembies, Mp= 2nd stiuck’s et to M= | or cown 03 the WED

rdue:

& Comerrt VA ronbenl bo NCT

Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

< Lontmue with the carent cormmand
Al s e eertens wil he nmnsacle,

3. Select the desired alignment. Click the alignment.

4, Run the “Calculate/Edit

. d Al L PR
Superelevation” command. . S
& | = f
Iy Dresign Superelevation || Zigh: Diskance Crive  Seation [
Criteria Editar ¥ Tracker | #
Modity - ‘ & e |
——— Lalzulateftdiz superelevation -
ileflamql,g
= e P diews Tabu lar Frlirne
Bl o2 Ei B
| Run the “Calculate x
Su perelevatlon nOW" . The alignment does not contain superelevation data. What

would youlike to do?

=% Calculate superelevation now
Thiz option will guids yau through the saperslevatior wizard

=» Dpen the superelevation curve manager
This provides detaiks on superelevation curves For tha
alignment
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6. - Select the desired Roadway
Type
Click “Next”.

7. - Normal lane width = 3.75m

Normal lane slope = -2.5%
Click “Next”.

8. - Setup the desired shoulder
parameters.
Click “Next”.

87 Calculabe Supcrocyation  Roodwoy Type

e1eleyotion - Lanes

&7 Cakculote Supcralcvation Shoulder Control

Bicacovar cmevd

|
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. £ Criculabe Siprceleyation - Abkrinnae:
9. Setup the desireq | STHEREEEEREEEEE 2
attainment para meters. |_. i esg- raves s i |C-.Plo:ram[:ats\rwlo:eak'\::}:- 213z Com |_||
Click “Finish”. = 5. parzlzvstion r=te tabla: [FErd sbrax 6% (Jbari =l
Sludier ol
T-avsk o~ longth :obke: |2 <ane =l
| S ALarzn ek 1 |RE&H wAT430T 52IRaL 2|
i~ Tiargition ‘ornda ‘o z.parzlzvstion nazf
=0 In=genl b gk e [roo=
% i for s 5 ELZ
2w rmuthiny
[ rpplvclive sooting Curs lengt: |2I.002n’
I\E}' The oction appies orln 1o the snii= =lg et
4
= Bacs | Rk > _I Fnsh I Zancal Fap |
10. | Scroll up-down and left-right to | |J] &= ™ |% % |2 & < = = - =
see all calculated Superelevation |5 i S | Stt=tatine Falstatin ey o | omda [ ien fnsile sk | Fan i %
values. You may change the sz 3 vae s 5 55 23 S N
. v LY b R 16 Zar v
values by Double-Click the cells. I I R s s
CEndtunnal Goe 952800 T -2 .50%
- Leval Loown 5 AT .
Furoff 35 140 520m 3 99 020,
g - LevzliZooun I -Z.50% 0,002
e - Low Sho_ldzr “azch 5 bl v
E - Rmverse Orowr 2 Z.00% j
i I ] 5
Close the Superlevation table.
11. | The Superelevation wedges are ﬁ=1ﬁ~:‘ggga =
. . * = I . %
printed along the alignment. L5 i FE MR vt /
12. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
13. | Close the drawing. Do not save.
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CHAPTER 7 : PROFILE DESIGN

Profile is also known as Longitudinal Section. This chapter will demonstrate step-by-step approach to :
Creating OGL profile.
Generating PROPOSED profile.
Editing PROPOSED profile.

7.1 Creating Profile

No. Descriptions

1. Open the drawing or continue
from previous drawing.

m Q Import Survey Data i
Toolspace ‘ﬁ Points = j

'ﬁlﬁ B siefares - i

Browse to filename “09 Proposed Highway 2013 _Profile.dwg”

=
2. Ignore “VBA — Not Installed”
p” _!é 1hes dravang contans content craared with MickDsafte visual Eask @

for npplication software (WBA). What do yaumant to dot

message. Select “Continue with
YHG 13 no kngtt nstalzd wih Aol vl B2 Tou zho ld ather comves the
th e current comman d" . B, basad subzssembies, Bps and sthuctus s to Bz | of cown oad the yEa

roduss,

= Tanveek YA ronkent bn NIT
775 15 appleakle orly za the scnte sipzed with esrier wersikns of

<+ Download the VBA Modules

<3 Lontwie with the current cormand
1WA e rorben- wil he msacle

3. Select the alignment. Run the “Surface Profile” command.

Highway 2(!1‘3_Profied‘wg B 730 s keyavond or phrz

e SuraceProtile | ¥ Intersection

i Fh o p \
Trafls b Carrid
‘e Drive  Station [ Trofle vicw B corrider
Trecker 3*} Offset alignment @ Diata Shorkout
Analvze | Launch Fad
4 Su rfaCeS = OGL i Create Profile from Surface s |
. Alignment:
Click “Add>>" button [ Pra 5= : a
Click “Draw in profile view” | [stsionrange
Aignmenk:
b utton. Skark: Frr:
[0.000m [1227.z88m
Ta samplz W
Fla offseks: 2
[0.000m _;il [ 1227 285m jl
| AL
Profile list
. 15 B S.dlut Ele:
Marre Deszrip. . | Type Daba 5o | Chhee: Update ... | Lay=r Shde
S.dr. I Eidd M.,
CE-Du ., \'_’ el 0,300m Dnamic  C-ROAD-,., Cwsting .. 0.300m L227. 2000 2,54
4 | i
HRETNYR | | 1A 17 enf e vie | I 3 14 © ATrel | HAP |
]
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5. In General parameters, just hit
“Next>".

B2 Creale Prufile ¥iew - General

b conerdl
Zalon REnoe
[rofle Yizw Foicht
Profle Dplav Zorions
[iEe Mekwiorls Diselay
L3 Bancs

[rofle Haten Cpkions

Seclecs aicrrncat:
|'Z2 PRIPOSED

= &
Praofila «ew, nzme:

I <[Laren abcrrren ST =<[Mest ©ronberin R L@

Diescripkon:

Prafile v o, skvls
I\ﬂ MaLAYEL Provile vicw Syl

Procile view layet:

- B~ =

I -RU0 -PHOE-FIEW =

I Show ricksek pestiles by wetti-alle sbarking pentle visws

= Eack Rz = Treatz Prokle Yiew

6. In Station Range parameters,
just hit “Next>".

7. In Profile View Height
parameters, just hit “Next>".

i Create Profile Yiew - Station Range

Ganera

p Staton Range
Moflc View Foah:
Eeofle Disnlav Cotions
['pe Mekworl: Cizpley
Ldara Hards

Frofle |labch Cpzions

Skacion rongz

Start:

Erdd:
1L I Iwz.r.

& Aubonrokic

£ 1ser arifiee tAnge

0,000 ﬂ [z

< Eack I ok = I Croate Mofle View

B2 Creale Prufile ¥iew - Frufile Yiew Heiglil

b rofile Yizw Heicht
Erofile DEplay Colons
[iEe Mekwiorl: Diselay
Caba Bancs

[rofile Haten Gpkions

Profie view aeight

Minirum: Maeemim:
# Auinetic [z.54n [zt.35m
" User spezried |1t | S
I S3it profils v,
([ 1) i) X R [ Sl sfaban:

|3|§ AALAY'S & Pro‘ilz iew Sive ﬂ E’ S | e Exact statior
Liter (ediate sl view s yle; Dalua vt

Exact clevabon

[ MALEYS & Proils iew Siye

= == =
o Bl =

Lzt cplit iz bl
[ 8t &3 2 Pl Views Sige

< Bace I Mexk = I

iZrzabe Frotfile view
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7 Create Prafile Yiew - Profile Display Options

8. In  Profile Display Options
H you ”
pa ra meters’ J ust h it N ext>". cenarzl Spadfy profle dizplay ophicre
Falivii Rarngz UETHE] e Cliacrid | SpllAL Deirip, o | Trpe Cdla i
Drofilo vices Heiatt oal-s | O] (O] S ol
B Erafle Jsalzy
Mg ek aorl Display
Lt Sands
[rofile Haben Gpkions
‘ |
+ 3ack I Haxk = I Creske Trofie View
9 In Data Bands pa rameters: L Create Profile Yiew - Datn Dands
Band set = MALAYSIA Profile i T
Band Set. iR [ MaLaviie ehe Eard et 5 -] B
“ N eXt>" . . = 1! Srme of tha datz harrs re=d -n he 3seocEed wich appeapnete dakz scieee
Dofle Vizw beicht Inzs JreLps o° materias), Plezss skt them below,
E'Qf & Dlsplay Joclons 5
N Ote: sk nkFands
. [ Beteisils Display Lot
If the MALAYSIA Profile Band Set T
b oo IJotton o arcFie view j
is not available, please refer to L Rancs ot
. . : s
CHAPTER 1, Section 1.2.1 of this Loofle Hateh Cekians
Sl e propzles:
Manual. Eard Tvae iz Frofile. | Frofilez | o
Prodic Dald DETAMNE  Cmoa--Salawe . 05 - Salawe o PROPE
Frofie Dats a CHYa - sarface .. Wa_-oarface ., PROP
Protie Dats FRL TEOE. - Sarkace . 05 - Sarbace L. PROP
Vortizal Coome, . PROMOSED "R O5. Sarfacc . D5 Sarfacc . PROM
| loiizonzal Geo . PROPOSLD SUCH 0. - Sarface .. D5, - Saiface ., PROP
Superelzvatcn  UNDIVIDED - L3503, - Saface .. (05, - Sarface ., PROP
- Back II Hexk = I | Creace Procile view
f———x
10 In Prof”e Hatch Options i Create Profile Yiew - Profile 1latch Options

parameters, hit “Create Profile
View” button.

Frofle Yizw | eicht
Protle Display Jpcions
P e MeLwirk, Disg lay
Daza Bancs

P E-ofle Hatch Cotians

Cuk fraa;

Fil Area

Fram ariteria:

Trpoet..,

Hald i Area

| Frulile

< Back. I Tlext =

Creaze Protile biew
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11. Ensure OSNAP is set to
“Center” ONLY.
Click at the “Profile 0,0 OSNAP & click here
Coordinate” marker.
Note :
You can place the Profile
anywhere in the drawing.
12. | A Profile View is drawn
accordingly. ~
L_/ g o .l"
—VT T ) 2 20 ] 1T II-| N\r\:—:ﬁl-_l-
H T L J__“J_A‘ _.__l__l_._.l
13. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
14. | Close the drawing. Do not save.
7.2 Generating PROPOSED Profile
No. Descriptions Commands/Remarks

1. Open the drawing or continue
from previous drawing.

m Q Import Survey Data i
Toolspace ‘ﬁ Points = j

L] B ivfares - i

Browse to filename “10 Proposed Highway 2013 _PROPOSED

Profile.dwg”

2. Ignore “VBA — Not Installed”
message. Select “Continue with
the current command”.

[via - Mot installed x |

I 10 drauang contains content created mith Microsafti Visual B
“ " for npplication softwvare (¥BA). what do yaumant to do>
WEG I3 N0 nact nszalsd W th s ow a2, Fu sholld ather comves tho
VB Baced subsceembies, pips and structu s ades to M=) or comnoad the WED
rduss,

o Canwrek VA conkenk ba NCT
Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

< Lontmue wih the current command
Alwa besed eortene il he nensacle,

3. | Goto Home tab > Profile > Profile & hd
Creation Tools. s
}v@ ] ]-EQ Tipuil Sarvey Dala | G Parcel - L gl TR R puf
i EEI <& Points - *7 Feature Linefl+ [ Profle « 2 B assenbly + -
[ TE] - A . L
] | & Surraces | & fadng ‘?}"’ recte Surfare Prafile fH
Palettes - | Crzats Ground Data = | Topm—— i
g\qwm \V¢ Profie Creation Tools 3
a G
P =& %% Crecle Bes. Fil Profile
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4, Click the Title of the Profile View.

&G Click here
f.r"l \‘\
il ; [
K} 5 (f' ,
L e e = \\ Ao
i L 3 o e e
i1} Tt ITETETT L1 | | 1t 4 | | | T TTT
cr 1t | ] | . ] | I ] | | ] | I ] |
AN 010 00 O 0. 0 0 4 1 0 3010 0 0
: ~
5. |- Give a unique name for the | EASSEILLISE AL X
. Algnment;
PROPOSED profile. [ FroFoes |
Click “Design Criteria” tab
ick “Design Criteria” tab. o 1
[PROPOSED EI
Dascripsior:
Ganer. |Dcs’gnC|'itc|'ia| 2
Profile skyle:
Df Cesign Prolile j 5'? v| EI
Profile layer:
| CROAR-PROF g‘
Profile latel set:
|47 MALEYS1A Profile Label Sty = = v| EI
. . . B Create Profile - Draw M X
6. - Activate “Use criteria-based PESSTIIR X
desi n,, Allgament
g == PROPOSED & |
Activate “Use design criteria | ...
file”

[ProroED EI

Un-check “Use design check Descrigtion:
set”

Hit “OK”.

Seneral Mesign Crikeria |

1

W e rriteria-hased design

¥ Use design critsniz file

L
| C:'Programbiatal stodeskiC30 201 3lenuiDataiCarricar | []

Delaull uriler a:

Property | Yelug I

irirnm K Tablc REAM Stendard

3

™ Use design check cet

@ Lenglh cf CrestWC Rapreaiance Criterion wae ﬂ |;'4£? W

4
| oK I Cance | Help |
4
7. [Run the “Curve Settings.”
command B ¥ Sea L BW B[ -

[ " Draw Tangents

" Mraw Tangents With Crirves

fj Feature Ling ~ f Pre

= 2 @ =radng - m Co

Palettes » | Create Ground Datz |

Create
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8 Enter the required Yertical Curve Settings |
arameters Select carvs type
P : Parabalic
H “" ”
Hlt OK . [~ Cresk curve:
* Leagh {7 Lerth | engtht
| 150.0000 | | 100,000
" Kwale % fifault Badins Lengthe:
| 50,000 | 50,0000 | 100, 6t
[~ SA] CliFvRs
= Leagt £ Lenath Lenatht:
| 150.000m | z00.000m | t00.000m
7 K valle 1% Default Fadis Lengthz:
| 50,000 | 50,0000 | ton, 000
2K I Caneel | Hep |
%
« :
9. Run the “Draw Tangents With j: e | e
Curves” command. 1 : P 2=
_[ “w’  Draw Targents I
Rl  Nraw Targents With Clrves L t Eaature Lire = % pr
T  Cuve Sestings... = ) e
g g (%5 Graring = B =
Palettes » i Lreate round Lata « | Lreate
10. Zoom to the Profile View.
Ensure OSNAP is set to
" . OSNAP at VIP 3
CENTER”. §
Click at VIP 1, then, VIP 2, s (i “‘*[f» ~ i
and finally VIP 3. B Eama
! T e
[
11. | ESCAPE keyboard to end the
command. |
|
12. | Select the title of the Profile L~ Click here
View.
13. | Run  the  “Profile  View PROPOSED Profile.dwa

Properties” command.

Frofile view; PRCPOSCOL

llelp Flug-ins

Zupress To

i 41 N 2 E Maw Partsin Frofle View
[ -

Prefile e
Properties

i Praject Objects T Pratile Yiew
Station | Profie Ll Prof 1
Tracker | Creation Tools E Superimpnsad Profile

t Analyze | Launch Fad
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14. | Change the settings as shown below:
B profile Yiew Properties - PROPOSED ! I Tl 9]
Infcrmation |Stati|:ns |Eevati|:ns |P'0Fi ch I
Band bype: 1 Seled banc stvle:
[Frofie Dats = | ieTance ] Br| B s> |
st of bands
Location:
IBottom of profile view ﬂ 2
Id | ype Sty LG s MM, |G Label... | Lazel .. | Algnmeft | Frofilel Frofilez
le Daka C1sTANCE o | F s F]OF [¥] ProposiD [0 - Suracs () |06, - Surfacs ()
le Daka OGL oy 0. [ i [es. vl [#] PROPOSED [DG. - Suracs (1) |2G. - Suracs (1)
le Daka FRL o oL o fes ¥ ¥l Proposfo ProPoSED PROPOSED
ral Garmetry  [PROXOSFRPROFTIF o ... | [« FROPOSET [PROPOSFTY G - Srfare () ﬁl
bortd Georretry [PROSOSED ALIGRMENTTS [0, [ [7 [PR.CiP S el awm— e
Erelevation LWDIVIDED - MO SHOLTE] [0 | [ i [] PRoPOSED: |TiE. - Suriscs (1) Tizs - Surace (1) &I
x|
A | A
Iv Match majorfmino: increments to erticd grd inkervaks Iraort band sec. . | Save 25 band set.. |
3
| Ok I Cance | Appky | Help |
w4
15. | The Profile View is updated. Hit ESCAPE keyboard to end the command.
16. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
17. | Close the drawing. Do not save.
7.3 Editing PROPOSED Profile
No. Descriptions Commands/Remarks
1. | Open the drawing or continue _ _ S = m | 58Ci
from previous drawing. Horme b Annotate  Modify
m _[;_] Imnpork Survey Daka i
Points + :
Toolspace =$ le d
[ |l7| 5 cifares - i
Browse to filename “11 Proposed Highway 2013_Profile
Editing.dwg”
0 natalied =
2. | Ignore “VBA — Not Installed” | “ 2
“ . . h This deawing rankaing ronbrear seeabed mith Hirecenft ;I(lml Rasing
message. Select Contlnue Wlth 5 o Mgl alion sullrare VEAY, Wikl du yruu el by dul
the current command”. Sy e S R el
= Lonwert VUM content to NLI
T o picdbnnk bl e adun g el ol i
b AL L
- Uomnibasd the VA Madules
& Ndimnm: vl o cmenel mmisnsl
of v30 sxeed cort=t sl aruriszhe
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3. . Zoom to VIP 3.
Click the PROPOSED profile
line.

4, - Click the square-cyan-grip.

this cyan-grip
—

-

E/ Click
A PR

5. . Ensure OSNAP is set to
“ENDPOINT” ONLY.

OSNAP at the end of OGL
Profile line.

Hit ESCAPE to end the
command.

6. . Select the PROPOSED Profile
line.

Run the “Geometry Editor”
command.

OSNAP here

Manage oIpL

\v/
g

Geomatry [esign Crizeria
Editar Edtar

Profils Views

. Sigh
Froperties

| Modify Profils | Mot View |

7. Select the “Profile Grid View” - = 270X
icon W FUN Lo Ll |2 % g R E
’ |Seect a command Fror the lawout kools |Pv’I based
8. Double-Click the K-value that is |
. I t d E||N. |FUIIztoan |P‘JIDe. |G'€d.. |Gai.|ﬂl'£r:...|Fr:f. IFr:fleC..l-Z'aau: |'4'||'u'|-:. |I-I1nm} .I‘1nl\’l.'<f3'|le€dlch::lch:ﬂs:a’<e 3
V|0 a e . Ldhm pEE N Y
E Fiik l;uLL-':U_u‘_Ll"—" t.ljli:““ -:J:I.-ll‘:: ALUL%e LiLY Sap 4L 7Y 23R
al
-
9. - Change K-value to “200”. e
. . B[ M R bsehn |l-'.'lLe...|'ae19..|'aeis')\.t|-\l::1=..|4c...|l-lufle.. |F\'ﬂJe |Frlvn.mrf..|I"rlvn.n’r...|I"rlvn.n’r.:c'llsatut'_icl‘:b:bu'te
The warning symbol is La s
% L= RINRINTTY H lic =l Ll Liee EE - LR oA
dlsmlssed. z tvidisan | 4L -LL
i 21
10. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
11. | Close the drawing. Do not save.
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CHAPTER 8 : ASSEMBLY DESIGN

Assembly is also known as Typical section/detailing of the road. This chapter will demonstrate step-by-step

approach to:
Creating Assembly from various sub-assembly objects.

8.1 Creating Assembly
No. Descriptions Commands/Remarks
1. Open the drawing or continue
from previous drawing.
m Q Impoark Survey Data i
Points - *
Toolspace @ b ?
[ I’i‘ B Sirfares - i
Browse to filename “12 Proposed Highway 2013 _Assembly.dwg”
- ot Installed =]
2. | Ignore “VBA — Not Installed” | ===
message. Select “Continue with | 1 STEmeIE GG
” VEG 15 o knact nszalsd weh oo el vzu sholld ather comves the
the current command . I\_-zr&::fdsubsssemmes. P2 and stuctu’s dsc to = | or cown oad she YED
4 Conwerk VA conkent ke NET
T-Is Is apleatle orly o the sente smip=ad with e=rier wersiens of
AluCAT Cii 30
<% Download the YBA Modules
“» Lontmue with the carent cormmand
Al hesed eortens wil e nsacle,
3. Goto Home tab > “Properties”
icon Tiserll  Auwlale  Modly
4, Click the “black-cabinet” icon.
|I'Jo calackion 'l
B [General H Z
1 Calor O euvLaver =
Layer Q-rOoTPATH
Lielype BryLayer —
Click here
5
| INICKNEsS !U.UUU g
| Matenal BrLaver —
| Shacow display CastsandRace... | g
wﬁt}lﬁ; - |A
| Db ebuils IRwranr B
5. Select  “Anchor  Right >”
command.
Mo selection
=
. . M o
The “Properties” panel will be o s : —
X . S O ByLayer =
placed at the right-side of the o= 0-FOOTPATH
screen » Alow Decking Biylayer .
' : 1.000
Just touch the “Properties” bar | [==mmrree E“U-;';” g
S . g . Z
and it will auto-slide. e
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o Sicilar

Tieer.  Aanlalz  Modity

% Elmﬁ‘ Q Impork Sureey Diaza @ |
e <6 Paints - L
[ (_l? Sifares - | Eﬁ'u

PalETET | Lreae Ground Laza |

6. Goto Home tab > “Tool Palettes”
icon.

S

R R . Civil 30
7. | Click the “black-cabinet” icon. ERSIE
Carrmon Azsemblies u,
2
Basic Assemnbly 5
Toolspace =
ST (e3]
R Click here
i Divided Highmay !
(4 -
b __ Prima~y Poad 2
Actve Draw Full Sectian 2]
= 12 E
D _ Secondary Road b=l
‘iP Full Sectian =
B .
.—.(f% Intersections =

8. Select  “Anchor  Right >”

command.
Mo seleckizn
(=
The “Tool Palettes” panel will be e __
) i S O ByLayer =
placed at the right-side of the e 0-FOOTPATH
+ Alow, Dccling
screen. Briaver | g

1.000

Rl Ayear

|t vt | J
Just touch the “Tool Palettes” | [=mmemes E“U';';” 8
bar and it will auto-slide. AR

9. Zoom to the “Place Assembly
here” area.

Note:
You can place the assembly
anywhere in the drawing.

10. | Home tab > Assembly > Create

[RUEE Iiioerl  Annolale Mudily  Andlyee Wiew  Marage Oalpal Sureey

Assembly
&? m Inipoek Survsy Dats | G Parcel « <% tlignment gl : e
e ﬁlﬁ‘ <€5 Painks = jf) FeatureLinz = \_;* Irodile - 2% Azsemnbly = —ff Sarf
B |.; 3 ces - | (% Gracing - Cawi & i
:|“ : é/ Surfzce: : (% Gracing [ comidor &% Cleuie resembly i
Falettes | Create Ground Data | Crecte Desgni+ F

Add Assembly OFFsek

[=1[Top][D Wir

L
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11. | Set the “Name” and “Assembly B
: 5§
T e". ame:
yp [TiPrcaL EI
Jescripkion:
|
=
tssermbly Type: Z
|Ur\divdcd Crowncd Moac j
Asembly style;
|Ef! Basic LI @ - g‘
Zode set stye:
L2 MALEYSIA Typical x| j EI
tzzembly layver:
| crcAD-AzsM g‘
OF I Zance | Help |
12. | Click anywhere in the provided
box. Place Assembly here
Note:
You can place the assembly
anywhere in the drawing.
13 T00| PaIEtteS > Lanes tab > ﬁ Melric Lares Subassemalies
“LaneSuperelevationAOR”. - )
anesuperelesation
il § ACR,
3
— Crouane-l oo
=
i :'-‘»hLaneBrckenBack
=4
i | aneFrrmTaneredl
= edianl
_‘g LaneFrcmTaperedt
‘i edianz
2| g Lonelnsdesuperlay
14. | In the Properties slider-panel, -

change the required parameters.

Paran

i -
Lane Slope -2,00%
Lane Width 3600
Wersion R2013 2
. A Lk
Side Right
Ll d.alm
Lefaut Shope -2.50%
Pavel Depth 0.025m
Pavez Depth 0.025m
Base Depch 0.100m
Sub-base Death 0.200m

Use Supe elevation

RIght Lane Cutside

Slope Dlrectlon

Awiay From Crown

Patential 2ivat: Mo
Inside Pont Code Crown
I PO oo LT

[i8] Pproperties  —— L
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15. | Click the “Assembly” object and
the first lane on the right-side
will be generated.
o o
(J_ :_.DO/:\
&= —
— s
16. | In the Properties slider-panel, | ¢
. g .
change the required parameters 3 [Lane Sove o
as highlighted. Bl [Lane Wt 3.600
. Version RF1E
Bl o — b s kel
| Sdc Ledl 1
jj Cefaulk Slooe -2 50%
5 Pavel Depch 0.025m
PaveZ Depch M.175m
g Fase Nenth 0,100m 2
LL:!: Superelevalion Left Lane LEside I &
! - i
Fotential Phvot Mo il
Inside Foin: Code Crowr E i
b Cnibsirde Prnk Cade Edge of Parvernent, ..
17. | Click the “Assembly” object and
the opposite lane on the left-
side will be generated
250% - -2.50%
= =%
o— —
18. | Tool Palettes > Shoulders tab >

“ShoulderExtendSubbase”.

Metric Shoulcers
Subasserrblies

%, choulderEsterdal

ShoulderExterdsub
= kase

T

“houlderMultilayery
- ryingWWidtn

ShoulderMulkicurfac

B B

Da\,-'llghtT urbs TMedlar Ishcul...]. Ees l Baslc

a Zhoulder'erticalSib
: Eers
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{5z

19. | In the Properties slider-panel, Sie e
change the required parameters | | e »an ZA0m__
o Use Superelevation Slope | Right Oukside shoulder
as highlighted. it dece T e P
Defauk Shouder Slope £, 0%
Subbase Dawiakt Tvpe Hald zlnpe, Arj sk width
Mavlight dnpe 14,00
Dravlight widts 1.500m
Subbazc  Use Superclevabion| oolside o iullzr slope
Dl aul Sublase Slope -, UL
Pavel Extension 0,000
Pavez Extension 0,000 .E
Base Extension 0,000 E
Pavel Desth 0.025m H
Pavez Death MN.M075m
Raca Nanth A A
20. | Click at the RED circle on the
right-side lane. Click at the RED circle
& YO
l/ I S 2
i
8
i iy
21. | The right-side shoulder will be
generated.
i gt s s -2.50% -0 005
" L O i, B s W
e I e
22. | Immediately, in the Properties | |= = < L’;’ .
. = =
slider-panel, change the | |5| | [shouderwiath 2.100m
requ ired param eters as g Use: Supsrelevaticn Jdops  |Left Qursde Shoulcer
i B b A AL bt kil H\‘\EF U UU‘,
h |gh||ghted . L Defadlk sheuldse Slope |6, 30,
Subbase Daylight Type  |Hol shipe, adiust ...
i Daylizht slope 1:4.00
= Craylight width 1.E00m
£ Subbase - Use Superels... |ouside stoulder sl .
= Defadlt sutbase Slope |-6,70%
= Pavel Extension 0, C00m
PaveZ Extension 0, C00m
EBase Extension 0. C00m
= Pavel Depth 0.02Em 2
Paves Depth 0,025 ‘i
Eiase Creath 0, 100m %
== Sub-basz Depth 0,200m ,:‘
23. | Click at the RED circle on the
left-side lane. Click the RED circle
_250% ST -2.50%
T

f
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24. | The left-side shoulder will be
generated.
6005 250K ) oo 250% LR
T el R T
25. | Tool Palettes > Trenches tab > — . . -5
2 arneParabolicat
”DitCh". ] 'Il ko g
'E & Dtch 2 %
G
= SideDitm !
L | . 3
: z
= Silebily 3] e 'E
5 Sidenite i id
<
£
& ~=¥ TienchFipel =
3 :
i ¥ TienchFipe:z _’E
o =
]| B =
g | TrenchFipe? = E
& 8 =
= Z B
AL =
= aTrenchWitI'Pipa C
& T
L E
Rl Mabic “vanch Piras C
26. | Immediately, in the Properties
slider-panel, change the Versicn R20.3
required parameters as e Righ:
. . Incluce Citch Cut
highlighted. Ditch wicth 1.000m
Ditch Depth 1.000m
Foredope Shpe 1:1.00
Frersnpe Rnffer Widbh 1,000
Fovasope Buffer Slape -L:6 00
Dacksope Slope Lil.00
Backsope Buffer width 1,000
e einele g e T
Flace Lined Materid Tone | E
Slope Limit 1 1:1.00
Material . Thickness M.5Mm g;.-
Material © Marme Pip Rap
27. | Click at the ORANGE circle on
the right-side shoulder. CHEk this circe
-6.002
e b
28. | The right-side ditch will be
generated.
ﬂq’;:;—___ic%__k e.llc;
R TS
it
"
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29. | Immediately, in the Properties
slider-panel, change the =
required parameters as il et
K R Includz Dtch Cut
highlighted. Dit:h width 1.00Im
Ditzh Depth 1.000m
FrreShne Slipe 1:1.00
Foraclope Buffer Width 1,000mm
Fureslope BuTe Slope -]
backslope Slope 1:1.00
Riakshne Butbe Width 10| .
Backslpe Buffer Slope 1:6.00 2
Flace Lined Materia Mone E
Slope imi: 1 1:1.00 :’;.'
Material 1 Thickness 0,300m =l
30. | Click at the ORANGE circle on
the left-side shoulder. Click this circle
B ol ey . e B S ik
_/_/—__————_”‘
31. | The left-side ditch will be
generated.
B 2,504 -1.59% -0,30%
o e i
=] g W P
L M= i S
H x
32. | Tool Palettes > Daylight tab > | | e Do o
“DaylightBench”. - af]
n Davigh:Basin E
:
=
2|
:
’i Davigh:General E
e
gl g4 z
] Dayigh:InsideR o' "3'
5 =
= 3
ﬁ g Davigh:MexoFset
2 Davigh:Mevwidth =
— =
33. | Immediately, in the Properties | £
K g Paramebers
slider-panel, change the | & iz 5
required parameters as | ] |2 Hont
- . ! _ut Slope 11,50
highlighted. - Max €t Height 5 000m
= Fill Slape 12,00
g? Max Fil Height 5 ooom
Eench ‘width 1 500m
- Dench Slooe Z 0%
TR ounang Cron Hane
Roundng By Leng:h o
= Roundng Parameter 0 500m %
Roundng Tesselation [ 2
Pla-& liner Material Mane E
= Slaze Limiz 1 11.00 |i1
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34. | Click at the GREY circle on the
right-side ditch. Click this circle
S L O _
— —
& #
T
35. | The right-side daylight will be -
generated. S
H -251% _if
T o L
s . ."’—'_H
36. | Immediately, in the Properties %%ﬁ% = =
slider-panel, change the | T
required parameters as 2 L
- . Cut Slope 11.50
hlghllghted Max .t Heicht S Q00m
Fill Slope 1200
IMax Fill Height 5 000m
EBench width 1 500m
Eench Slaze  00%,
Tounang opoion TManE
Roundng By Leng:h u.
Roundng Parameter 0 500m -E
Roundng Tesselation & E
Flaze Lined I¥aterial Mane E
_S_Io:ue .Li!'n.i:_ll : 11.00 I
37. | Click at the GREY circle on the " —
left-side ditch Click this circle
! A% _28b% 4
38. | The left-side daylight will be Ty, o
generated. T N ol
< _,_/-Fj_—“':l:'“—l G o
39. | Hit ESCAPE keyboard to end the
command.
40. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
41. | Close the drawing. Do not save.
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CHAPTER 9 : CORRIDOR DESIGN

Corridor will combine alighnment, proposed profile and assembly to generate 3D road model. This chapter will
demonstrate step-by-step approach to :
Creating Corridor from alignment, proposed profile and typical assembly.

9.1 Creating Corridor

No. Descriptions Commands/Remarks
1. Open the drawing or continue = L=
from previous drawing.

m £ Import Survey Daka | £
i 3
Toolspace =$ Paints « J

ﬁlﬁ‘ 5 cifares - r

Browse to filename “13 Proposed Highway 2013_Corridor.dwg”

via - Mot Lnstalled ]

2. Ignore “VBA — Not Installed”
message. Select “Continue with | 1 SRR GEERTGRIE =

S 13 10 Jonact nszald Wih Ameob v, F2u shoUd ather comvees the

th e current comman d” . I\_zrd::sd zubzesambiec, P and structu’s “ulec to M= or cown 0. the WE

o Canwrek VA conkenk ba NCT
Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

< Lontmue wih the current command
Alwa besed eortene il he nensacle,

3. Goto Home tab > Corridor

Mznage  Qutad
y 1Q Inperk Surecy Daca @ Parcel ~ ':f: Alignmert - #
5 Paints - T Feature Line » 6™ Prafile + &
Toolszaas | <§ "'; &
ﬁ% Sarfaces - Eﬁ' Grading - 2 S‘ﬁ
Palettes i Create Ground Daza = | Treate Design -

_— 2 |

autobimnetwork@gmail.com 58 of 87




myCivil Plus 2016 : Intensive Training for Beginners Road & Highway Module

4, Update the highlighted 5':'”"“=f""ir'n' i =
parameters. l\l::;OSED @)
Descripkion:
]
=l
Trarridnr sl
B v cansoe = Bv| B
Zowridor layer:
| CROAD-COR él
Llignrent: Z
"3 PFOFDSED | p_s_"&'

Frofile: I 3
i PHDPDSEDI =l @l

SSEMDlY 4
&R TiPICAL = @l
=
Fe|

Target Suface: | 5
[ uie =] &
|v Set bzselne and region parame:ers

UK I Cancel | Help |
b

EF inerline mnd Hequon Baranieres 4 - FREFS D

i‘;‘j | =T AcdDeseins | Seb el Mequerces | Set el Tagex |

5. Verify the parameters > OK .

|Nem= | Cig-met |P0’|Ie Asze—bly | _tart _teton | Lac temsar Irequencs  arget | uimrces |
Sep” [EE PUACTED () TROTORSR EIRLEY e 13377550

M Fl
" cta ™ I e S O T

6. | Select the “Rebuild the corridor” zn

comma nd . P I 9 The corridor definition has been modified and needs to be rebuilt. What do you want
— tode?

<» Rebuild the corridor
Thz cotridor will be rebuilt ko apply tve nodifications.

<» Mark the corndor as out-of-date
Thz modificaziors will be saved, but the cosridar will not reflect thern untl a rebulld 15 done
at a letor kime,

[T alwavs rerFarr my fieeent dhnice Cencel |

7. Note:
If you received warning report, please check that the corridor is NOT generated beyond the OGL surface.

The warning is due to insufficient OGL surface to generate the slopes/daylight along the corridor. To

solve this problem, you may need to:
Enlarge the OGL surface by adding more survey data (RECOMMENDED), or

Adjust the alignment.

If the alignment is adjusted, please ensure to re-design/update the followings:
Superelevation

Proposed profile
Corridor Parameters (in Corridor Properties command).
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8. The complete corridor s
generated.

\Su::g‘:n:nmua‘m e 2

9. Prospector tab > Corridors > RC F tnclenace

“PROPOSED” > Properties... 2 a g .
|.l’\c:ive Drrawng Yiews ﬂ _g
o
B9 13 Proposed Highway 20.J ~| g
®- - Points =
o) [“5“] Paink Groups

- (2 Point Clouds
-y Surfeces

- 7% algnments

- By Sites

-7 Catchments
:I--Eﬂ Fipe Networks

Zarridors

- EE Assemnbles

il ; i s Edi

el

=

10. | Surfaces tab > Create a corridor &
T 0 nwelin |=‘nm|||r-.|r-.'x |r. 1l |F-ﬂ|u-.-.|i. ulrinn |ﬁ|u|.-. Sellene |
surface oo 1
Catabepz: Spxtity coze
(i | = Linkes | e =1 J il
[ b | switas Bple | Ronder Mae ol | 2 s Bachline | il g .| Doseripoon
11 Cha nge the ”Overhang Irfornation I Parameters ICD:Ies I Feature Lines  Surfaces |andarias I Slape Pettens
Correction” to “Bottom Links”. e
[rata kypa: Speciy coda:
& | B | [ =] [ | [

Add as Break. .

surface Stvle Iender Mate. ..

12. . SpECIfy COde = Datum Informatior I"an:n’ctcrs ICcdcs IFoa:ur: Lrcs  Sufazes |30unc.:ri:s ISlop: Mazkzns |
. . dc d
Hit the PLUS symbol icon. e 1 2
Dotz bypz Specfy zoco:

@I &I _’E‘I IF— Linkz j IDa:um = il il

13. The “Datum” links code will be Information IFarameters ICodes IFea:ure Lines Surfaces |Boundares ISope Patterns I

placed under PROPOSED - (1) Adddeia
. Jata brpe; Specfy cods:
corridor surface data. Gl ] F| | [5 e rl e -
Mame: | Surface Skyele | Render Mate, ., | Add as Oreak... | Creermang Corection | Des
E-(E" PROPOSED- (1} _MoDisplay [y Bvlayer &% Battom Links
Lig" O —
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14 GOtO ”BOU nda riesn ta b Corridor Properties - PROPOSED
Informakior |Parameters |Codes |Feature Lines iSu'Fac < Baundaries |S hpe Petterns |
Narme | Diescriokicn | Render Material | Diefinitions
----- “f” PROPOTED-(1)
15. Right‘C“Ck ”PROPOSED - (1)" > Information | Pararieters I Codes | Feature Lines I Surfaces  Boundaries |5Iu:||:|e Patter
Corridor extents as outer
boundary”. Description Render Material Defir
Carridor extents as outer boundary
Add Autamatically 4
Add Interactively. ..
16. The cor‘”dor Su rface boundary is Tulonnelion IPcllcln:!.cr: ICUJc: IFc:Lun:Lu:: ISJIrdLI:b Euinderizs ISLUcPachnls I
generatEd . MNarre: Cesorprion Render Materid Definitiors | dse Tepe
=g T
-';i.- ¥ Covvidor Boun.. EyLaver ‘;'%‘ Corrider Sarinlesrap  Qukside Bondary
17 GOtO uslope Patterns" ta b > Add Corridor Properties - PROPOSED e
slope pattern Informatior |Parameters |:0des |I=eature Lines |Seraces |B:|urdar|e
| #&dd slope pattern == 2 I 5‘ 1
Index | Featire Linel IFeature Line2 I slope Pattern Stye I Baseine IStatio
18. | Click at the YELLOW ditch line.
19. | Click at the PEACH-colour berm

line.
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20 The first Index wil be &
generated Iur nid.iun IPcl'dI teles ICJdc: |==aluc St ISJlF:_c: |3uu|||_cli=s Zlupe Pelleris I
A drpe rAteen = I E
C||Ck OK_ | rrfy Il-ﬁamral el Il—ﬁa'urallr?y I slnpE Hak-era =kl Il—a:eIrP. I‘-rannn SEAT I | AtErnn ko I ”
chr  [MALAYSIA Cut Ta [t r
Note:
You may need to adjust the “Station Start” and “Station End”
column values for all other Indexes depending on the location of cut
and fill areas along the corridor.
1 [ Select “Rebuild the corridor” =]
comma nd . I The curridur definivn has been muodilied and ieeds Lo be rebuill, Whal du you seant
ko do?
<% Rebuild the corridor
The corridor wil be rebuil: tc apply the modificatiors,
<» Mark the corridor as out-of-date
| he modfications will be saved, but the corndaor wil nok reflect them uabl a rebuld 5 dane
at a later tme.
22. | The “tadpoles” slope pattern is
generated along the benching.
23. | Finally, verify the corridor
surface [ie. PROPOSED — (1)] has B L=t [
been generated as highlighted. [t Dravig e = b
= [ 13Proposed Hiahway 20... 4|
=4 Points &
=[] ront roups
- @ Sinfares -
o &Y oa ﬂE‘
H-{§°  PROPOSED- (1) &
= -7 Alignments
- By sites
@E 1Zachmerts
24. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
25. | Close the drawing. Do not save.

autobimnetwork@gmail.com

62 of 87




myCivil Plus 2016 : Intensive Training for Beginners

Road & Highway Module

CHAPTER 10 : SAMPLE LINES

Sample Lines is used to generate volume calculation (based on Average End Area method) as well as
preparation for Cross-Section drawings. This chapter will demonstrate step-by-step approach to :

Creating Sample Lines along the proposed corridor.

10.1 Creating Sample Lines
No. Descriptions Commands/Remarks
1. Open the drawing or continue
from previous drawing. i :-'
m Q Impoark Survey Data i
Points - *
Toolspace @ b ?
[ I’i‘ B Sirfares - i
Browse to filename “14 Proposed Highway 2013_Sample Lines.dwg”
- ot Installed =]
2. | Ignore “VBA — Not Installed” | ===
message. Select “Continue with | 1 STEmeREEE GERIERIE
the current command” e
. rizduss,
4 Conwerk VA conkent ke NET
T-Is Is apleatle orly o the sente smip=ad with e=rier wersiens of
AluCAT Cii 30
<% Download the YBA Modules
“» Lontmue with the carent cormmand
Al hesed eortens wil e nsacle,
3. Goto Home tab > Sample Lines ;
Dieerl A o= Culpu, ]
‘;\}‘% 2] [l 12 sreon zurvey pas @ e - byl v 2B e tin - - i
Tudsp:e B 4F ponts - FFzeanrz _ne -+ P profle » @ Asserbb r | 2 % savpeLies 2
Ep [ 25 surtamss - (% radng - Wi Coridor T Ppemetectk < G Seton v en )
Jalztrze - | (raate tround Uata = | Lreate Dzaig - | eofla g zactizn \'Ew:l
4, Hit ENTER keyboard.
3 select  the  desired £
alignment. Narme e [

Hit “OK”.

<DesZrIption =

Cencel

[ o |

Help |
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B* Create Sanple Line Group |

6. Change the “Style” column
. . hlarne; Sarple line sbye;
va | ues as h Igh | Ighted . | 5L Collectior - =[Mece: Zaunke-{P]= EI |__E| Fod Scmiple Ling ﬂ @ '| EI
LIRSTIAbAN: marnle ine el ylp:
Hit ”OK". ;I |<"?|§ Secion Namz and b erks j igx" x | EI
LI Sanple line e
Merren:: | AR g‘
=TT
Seleck caka sourzes bo sarpe: 1
| e I D Suur e I Sanle | Slyle | SeLlid 1 layer I Uprare Made I I
I Exisli g o e C-2082-3CTh Zwhidiiv
P18l a4 i ETTS i
PFOPOSED PEGPOSEL - (1) || [ Finished Graunc CADADECTR pnaniic
2
K I Carcsl | Hep
&
7. Click the drop-down icon and
”B f t t ” I [Sample Line Skakion Welus] = L@
run y range or stations... |Current methad: B staticns |&lignrrent neme: PR By rance cf stations ..
command. : ik o Station
_|ﬂ From corridar stasiors
"I;. Pick.points on scrzer
-:3 Select existing pelylines
3 For LEFT Swath Wldth, £ Create Sample Lines - By Station Rany 5‘
Click the “50.000m” value. Propet | value l
. El General
Click the GREEN-colour Aligrman: PROPOSED
Cube. O Station I'I.ungc
Frumn slig nienl sLal Tiue
Start stazar U UuUm
. Ta alignrrent end True
Note: Erd Szation 1227.286m
Pay attention on the direction of Bl Left Swath Width
. Snap o an &ligrment False
the alighment. The LEFT and Aligrier: PROPOSER
H H H Width
RIGHT swath 'Wldth |s' depending e
on the direction of alignment. Snap <o an eligrment Folse
Allgrimen: FROPOSED
width S, LU
= sampling Increments
9. Turn OFF OSNAP setting. Command: _Aecclreatesamplelines
Select an alignment <or press enter key to select frao
Specify station along alignment:
—5*' CREATESAMPLEL INpS=tpmmesininy c|ictance:
|5M4P | GRID |ORTH |POLAR | 05NAR | OSNAP | OTRACK|DUCS |DYN |
10. | Zoom at the WIDEST corridor
area.
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11. | Click near the alignment. \
\
s
Click somewhere here...
4 1»4{}'? \ N, s £
12. | Click near the daylight area.
Click somewhere here...
13 Round-up the Wldth Value For Create Sample Lines - By SEafion Rai ]
this case, the rounded value is Propert [vbie |
”30" = General
. Aligrment PROPOSLD
= Siation Range
Fram alignrrent skart True
Skart Station 0.000%
Tc alignnert end True
Erd =kation 1227 .286m
=l Left Swath Width
Srap ko an aligament Fabke
Aligi et FROF 5]
E Right Swath Width
End SEEtion T 2o
14. | Repeat steps “8 “to “ 13 “ for 3 Left Swath Width
RIGHT Swath Width value. 3naa ke an alignment: Falsz
Alignment PRCPOSED
wid:h 30.000m
=l Right Swath Width
Snaa ke analignmrenk Fals=

Alignrment
MWid:h

T Sampling Increments
Use Samnpling ncrements
Increment Along 1anJerts
Increment Along Curves
Increment Along Spirals

True

Zo.U0Um
25.000m
25.000m
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R = Left Swath Width
15. Change the Sampllng . Snap ko an alicnment: Fake
Increments value to desired Blgrent PROPOSFD
. | ‘hidth 30 00Jm
intervals. O Right Swrath Width
Snap ko an alicnment
N t Algrment
ote: Wil
This value will be used for RSampling Increments
. Use Sampling Increments True
volume calculation (based on Ircrement Along ~angents 25 000m
Ircrement Along Curves 25 00dm
Ave rage End Area MethOd) and Ircrement Along Spirals 25 000m
generating cross-section = Addiional Sample Controls 1
. At Range S:art True
detaili ng. At Ranos Exd True
At Hirizankal Grametry 2ninks Fake
At Supe-elevatior Criical S:ations Fake
Hit “OK”.
2
OF | Zancel Help |
4
16. | - Place the mouse cursor in

the drawing area.
Hit ENTER keyboard.

The Sample Lines is
generated.

17. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.

18. | Close the drawing. Do not save.
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CHAPTER 11 : VOLUME CALCULATION

This chapter will demonstrate step-by-step approach to Generate Volume Calculation based on:
Cross-section Method (a.k.a. Average End Area Method).
TIN Volume Surface Method.

11.1 Cross-Section Method

No. Descriptions Commands/Remarks
1. | Open the drawing or continue =] =

from previous drawing.

Toolspace @ Eol~ ?

'ﬁlﬁ B siefares - i

Browse to filename “15 Proposed Highway 2013 _Volume.dwg”

2. Ignore “VBA — Not Installed &

1. s drausna contains content craated with Microsafts isual Easmn
~ == for npplication softwware (¥BA). What do yaumant to dot

message. Select “Continue with
YHG 13 no kngtt nstalzd wih Aol vl B2 Tou zho ld ather comves the
th e current comman d" . e, tai.;d subzeseribios, D3 2nd stuctu‘a ez to bz | oF cown 0ad he vEa

rodu e

= Tanveek YA ronkent bn NIT
775 15 appleakle orly za the scnte sipzed with esrier wersikns of

<+ Download the VBA Modules

<3 Lontwie with the current cormand
1WA e rorben- wil he msacle

T e e o
AuluCAD Gl 30 2019 15Pr

il Foudirery 2013 ¥

3. Goto Analyze tab > Compute
Materials.

vanace  UUpM uvsy  le Lip

Fuging o

T e Pegr

(T8 B 0B Soemrs | ’
PR R S S o i B0 o e e Sl
vhek 1erls [P etcterid e 1o
Cevun = | ah v cind Mdrizh |

|~ ITaplIPE: Wirrfmme |

4. |-  Select the desired X
Alignment and Sample Line Select alignment:
Group. B FROPOSED @l

Select sample line group:

Hit “OK”.

[[5] s Catlestion - 1 ~] @'
oK I Cancel I Help I

v
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5. - Change the Object Name

Quarkky belooff coiteria

I Compute Materials - SL Collection - 1

values as per highlighted. [62 i arari

¥ Curwe coerection telcrance

Hit “OK”.

|
Wt ree rAr lAnnn matkon:
ﬂ m vl IA'.rcrcuc BN =l
[ 10000 i Miap oxects with szme name |

Marne in Crieriz

BT satum

e A
BT manm
P E o
gy CoFHdor Shapes

I akerizl Mame

hjec: Yamz

FARTFS*

<Clirk were bnsat al >

Ll around Removec
oGl Gruad =il
«Click mere bo szt al 2 #yARIES*

PROFCSED PROFCEED - (17 Groand Jemovec

PHOCFL T PHROFCH - (1]

Grrnd =il

2
w | Carezl Hep |
%
6. Goto Analyze tab > Volume Sl SHBNGHIE:
Re po rt. I L B8 Corpute Materids
. . 2
Velurres Dashboarc Grading Yolurmne ® Py Massaid
Tods E Materia Yoliim= Tahle
| Woumzs and Mazerials
7. Just hit “OK”.
Zelect sample ine aroup:
[] 5L Calection - 1 =l &
Select materal st
|Materia List - (1) |
Zelect £ stvle shest:
I CiiProgramDatatautodesk,C3D 2213 end EI
™ Cisplay %ML report
o4 I Cencel | Help |
it “ ” Internet Explorer X
. Hit “Yes”.
r{@ Scripts are usually safe. Do you want to allow scripts bo
?. un?
fes | | No I
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9. The Volume Report will be
generated in Internet Explorer
application.

You may need to copy-paste into
Microsoft Word or Excel to

Volume Report

Project: C:"Users'noor.azharPDSSE' DesktopiC3D - Customised Training\15
Proposcd Highway 2013 Volume.dwg

Alprmierd. PEOPOSED

Samplk Lns Growp: SL Cellection - 1
Stare Sez: 00050

Tind Sta- 117227 286

prOduce proper VOlume report Cut Cut Reusahle Cill rin Cum. AT Cum. Cum.
format Statlon Arca | volume | volume | Arca |volumc|Cut Vol vl Flll vol. | Nct vol.
' {Sg.m)| (Cum.)| [Cum.) [{Sg.m.])|{Cum.}|{Cum.) (‘ﬁ {Cum] | {Cum.]}
2+000.020 2L.28 0.00 0.00 0.02 0.00 2.00 0.00 C.00 0.00
TnPE.O00N n.an PRAEAT 26517 135.54] 1634.17 26517 FREIT] 1634 147817
C0+050.0C70 0.0z 0.00 000 185.47) 4012.68 26517 266.17| 5706.00(-Z440.81
0+075.000 0.00 0.02 0.02( L67.13] 4107.51 265.10 266.L9) LOL141.30| - ©818.30
Uloo.oLy o.ou .oz QU2 153./5) 4U1L.55 26b.21 200,21 L4L2e.Ub 12850 3;
U+125.000 o.uL 0.00 Qg L08.0E) S2ET.0D 26041 dob 21|10, 17 142,53
11.2 TIN Volume Surface Method
No. Descriptions Commands/Remarks
1. Goto Analyze tab > Volumes 15 Proposed Hiohway 2
Dashboard press Toul: Plug-is
@ Edt ir Storm Seaers
bty Trive Tatefermnce ﬁ Edt ir Storm and Sanikary Analysig
heck Check
Cesin |
2. Run the “Create new volume
surface” command.
Tatal Cuk 0,00 Zu, M,
Tulal Fill: 0.0 Cu. M.
Met: 2,00 00, M, =Fill=
[} ur
=
o
g
-]
[
o
@ Fil |
x
3. - Change the wvalues as . Xl
. . Iype: Surfece ayer:
hlghllghted ITIN voumz surface j |C-TDPO él
o u ” Propeties [ halue |
Hit “OK”. [l Information
Mame COMBC 1
Dieccripkion Deccripsior
Stvla _Mo Digplare
Mender Materia ExLa:c'
O Yolume surfaces
Base surface EL
_omparison ourfacs FHCHOSELD - (1) 2
Cuk Factor T
Fill Factor 1,000
'\’f{\' Selzcting OK will create a ew surface whizh will appear inthe list of surfaces in Prosaedor,
CK I Cancel | Help
]
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@) C lltemrdnn a2 =] | 1] %

2013 Volene dug

Generated: 2012-06-14 12:32:43
By wur mon i

CHL szrs'noor azhar PLSSLDesktoptC 31 -
Thrawiny:

lranmge U sersinoon adey PDESEDeskiop' U200 - Custonesed Tiamng' 12 Preposed Hyghway

4. 2B e %2R A Mg
el e e Pari: | Bod, [mMd | wuckater| A Facor | stec 2 Arcalsg, i L adusted MO FIEdustesio 1 | setiadusicd i, o ] |£J" 'ig
Toal L 000 07 61 - ] = RTIN] LUy wolsply 2 sen LR PRI SUgY MELluts e
Mokt 2354355 00, KL Atz g
m o T
g
a i
2] -l . | i}
The TIN volume result is presented in Panorama floating window.
“ i b 4 x
5. Run the “Generate Cut/Fill - [E] & % Q B h
report” command. Bl o e Nams [(Bowr | Midk.. | CatFacl
Tocal =ill: 3333007 CL, M, - [v] COMECH 1.000
Met: 2954928 Cu, M. <Cut>
T Cut
E
£
H
&
L ril |
6 |25 T2l n' e mr b PIYSSI AR linkas] aral’, Temg Tkl rpocksml - Wine

= CilUsmisinoor, ehar PLSS., K

Cut/Fill Report

Custorus=d

It

s T Cut Fill 2d Area Cul Fill Net
e pe Factor | Factor (s 1m) {Cu. ML) (Cu M) (Cu M)
COMBO | fd 1620 1.00¢ 30362.81 61870.35 33330.07 2051928~ Ca

2d Arca Cut Fill Ner
(3qmi Cu M) Cu M) (Cu M)
Tom! | 3936281 6287055 3333007 29549 28<Cu=

¥ Vidue wijust=d by ool cr Gl Baclos other e 10

The Cut/Fill Report will be generated in Internet Explorer application.

7. Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
8. Close the drawing. Do not save.
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CHAPTER 12 : CROSS-SECTION DETAILING

This chapter will demonstrate step-by-step approach to :
Auto-generate cross-section detailing at certain intervals.

12.1 Creating Multiple Cross-Sections

No. Descriptions Commands/Remarks

1. Open the drawing or continue
from previous drawing.

x m QImportSurvevData i

Points - *
Toolspace @ b ?
[ I’F‘ B siefares - i

Browse to filename “16 Proposed Highway 2013 _Cross Section.dwg”

via - Mot Lnstalled ]

2. Ignore “VBA — Not Installed”
message. Select “Continue with |

” VEG 15 o knact nszalsd weh oo el vzu sholld ather comves the
the current command . I\_-zr&:: 2sambies, pps snd stiuctu’s es to Fiz | or cown 03d the YE

o Canwrek VA conkenk ba NCT
Tl Is sppleskle ol s the Scntet swpzed wlth =it wersicns of
ACAZ Civi T

<% Download the YBA Modules

I 10 drauang contains content created mith Microsafti Visual B
= for npplication software {yBA). whar do youmant to do?

< Lontmue wih the current command
Alwa besed eortene il he nensacle,

3. Goto Home tab > Section Views > Create Multiple Views

HIEES £ Civil 3D 16 Proposed Highway 2013_Cross Section.dwg

Insert  Annotate  Modify  Analyze

Wiew  Manage  Output  Survey  Help - B3

Q Irnport Survey Data @ Parcel » ":;*,f Aligrmert « # Intersections = i\j* Profile iew - / - J"" % [
ol ﬁ == @' Poinks = f] Feature Line + M Profile « &f Assembly + —# Sample Lines o @ - =
aolspace i
" I 5 surfaces « (@ arading - B corridor i Pipe Network - I 7% Section Views v| | Jle - 5
| | 5 1l B
Palettes Create Ground Data - Create Design B8
| | A | L‘/;}'ﬁ} Create Multipls Views

P e

B v abe Midbipde Gecbinn Wiews - Eenecal

4, Click “Next”.

Yo R e Tiamrplke live: g veme:
3 HUPUS = = & [ st Lo - @
ey 3 SHUPUS = ¥ ] 5L Uallzchor 1 =]
Sleliey a g
el Fain St Erec:
& fulomans Jucr [122e 2:6m
Ekzton Ranze
0 _a vpeaiizd. 0 000 | W IR
Seion Lisday Dpzons | J | J
e Sactioh vau Farre:
T i
Ty el o e S gz 1 [Mesd S s I@'

Desciipizh:

Section v e, lavse

| CRDAD-SCTAAF g|

Section vew stne:

R Tk -—| El
<Dk I| e I
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5. Click “Next”.

Goneed e = Aamerren: apeicn, hen chonse & oo plotalyls

: [ Alazenect Uphotrs
P Setinn Pla-=rent

& Procutich Lo a lzyout from a bemplks fic [dvl] 1o phacs sootio-

LIFCRCETR Tempale fzr ooz soofio” #oo:

Ekvston Ranze
 Urat: - 1aze secien: 173 Fd in rodel space Gheels cancol 2e cieaied sang the opozn.
Grzup Plo: Siyl=:
EPTETER] -l B~ B
i v X o

Sea Lt Yirs T e g _Ll _I

[~ Trevien
< D=tk I [Tset= | I Crezhe Seczion Yens Carce Il
N —_

r Sectinn Views - Mfaet Range

6. Click “Next”.

Senzrzl [N T
Lel Fiyld.
echin- T : & futomsic 2w | ETITITES
P 2llenl ot e € Uscrexcotod |FZETS Juou

Ewveliv 34 me
Szctio” Jlay Giodoe

Lata Ba-ds

< Back, | Nevk > I 12:2ate Seton Neas 1Zzncel Hela

7. Click “Next”.

Getera ~ Lleszzha v iange
Hinireurr: Marinm
Seczan |'kcenet = ALt I"'Jalim"' I anicz'
_ - Height
EHERITES ™ e wpecified [TEmm
B Cl=scavinn B =n= tiechor vizvs heigtocton

S i Dy Gl 7 Fiom, owes: el

A% Fiom st sl aticrs o 2l meclioes

D13 Sands :
ol seskon (1, JGL I

Secon Ve labes

<k II Mk | I Crmate Sectinn e Cenee 1=lpy
[—
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Ensure the section names and
styles as displayed. Click “Next”.

Ensure the “Surfacel” and
“Surface2” columns as displayed.
Click “Next”.

Note:
If you do not see “PROPOSED”
data, please delete the sample
lines and re-create sample lines
again.

B Crasale Mulliple Seclion ¥iews - Sl Display Opliome

Frieral

Sactizn Plecemetk

o —
Fruali 1B~

| Sactizn D pla cptions
~ataBends

Tertizn Vievs Tahles

Selzcl zzcliors b Fawy
dama | e | tipard thawslaml] | stva vt d
~Cp sl F @ _MoLatek Exdstirg a-ound [ =rok
[ PROFOOCT I P54 Casssectizn | [] <Hot
-, PROFCGES FRIPOGED- (1 7 J O Molaek Frished Zrou-d
3 Grund temoved = | i
B el Sl = |
‘ [

B Create Mulliple Selion Yrews - Dala Bands

e e
Se i Plzuzi e,

el P

[—
< Bat I I Maz > I I LreshE Sacnn ¥ eng I

Lance | Hela |

Seesl berd szt
|T[T MA_A-81Y - Offzecs and Eleeations

B

|'\D T rdion azele] e dod= dala _aney, Flease seke LU eosuses sulzoe 9] o Ihe dald e o roldon,

Bzl Py ~Lizt =1 bend:
Secdon Cisplay Sictions lamatnw
|Bct::n’ o 330k o e d

| Caza Dards

Secdon S Tables

Sk bad ooeet ez

| o |

| [andTws | S

PFO1Z0 FEO=D :
FFOSIZ20 FROIZEE (1)

et Zala FRL Skevdoun 5 G al= Bisds | FRCFCIED FRCFCEED -[10
Seclizn Jala Cllects & Grace Eicaks FRCFCSEC FRCFCEEC (1

10.

Click “Add>>" button.
Click “Create Section
Views”.

e eral

Secchn Placanet
¥%feek Hangs
Elzeacicn Pongs
ecian D anl Coti
Lo = Sk

P Seczion view Tabes

E7 1 reate Multiple Section ¥ievws - sechon Yisw lables

-;Ba.}.|| e |I P | Ca el | el |
——

(g-' Th= voulioen vieals] v chd= Lz alles Pheass szbe s me Laboe Lyels] o dian,

1

| K aerl I Ml I - I =oil I S
|ZRzaD.. |res |

e Sslact table stpa:

xe:
|Tadvoume x| [T Basiciole

=ik o b e bl
abic tuxc | Ste
Total vl |Basic wol T aterial L. |

1| | i |

P i mn il Lalles] sealiv- e e,

Szvlive g e anhio

ToF Jight - -
Til=wude Tl o 1l @%
ITq: —alt ﬂ IHolizortaI LI
s Feen 't cFeet
[7 e [
Z
azuck || tieds I Crozte Socn Vicws | I Zaved ob
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11.

e
% [ e

TTTTT T
Iililililir Ihlilllilililililh

HLET B ol L

PE| =l

12. | A sample of Cross Section Views.
We shall improve the Finished
Level and Offset bands to reduce
data.

uf Tala Valome o CF.3+479

% 5 1ING

FIN. LEVEL

CFFET

13. | Select any Section View.

'~ wnlnr 19--t et et 1 - hn-

14. | On the ribbon menu, select

“View Group Properties”. bnage  Cutput Survey  Help [ ICTCRE G R
A M | W] ||~
+ (e i a d
Sample Seckion Yiew o Wiew Group L. Update Group | Skation
e Sources Properties Propertie | 3ot | Tracker
! I
now h 1'| nalyze
|'_ Wiew Group Properties
[=1Mepll2D Wireframil ]
i ; il
e |I |='|| Edit Grouo Pi
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15. Goto ”Section Views" tab > B section View Group Properties - Section Yiew Group - 1

under “Change Band Set”

cqumn, click the eulpse button. Sample line group narme: Alignment name:
| 5L Collection - 1 | PROPOSED

echions | Sheets |

Section view lisk:

Seckion View | Group ... | Style | Change Band Sef

Chang... | Prafile J_

(]

H|
H

B¢} Section Vie... MALAYS... MALAYS..,
: MALAYS. ., 2

16. | Change the “Weeding” column as displayed:

B’ Section Yiew Group Bands - Section Yiew Group - 1 X
Cand kype: Selec: band styls;
[ N ~ | | L Elevatons @ Grede 3reaks i .z e S
- List of bands
Lccaton:
IBottom of saction view, LI
I Eand Type | Style IEI GI M I M | (B ILabe I Surfaced Suface? \Wasdng I agge‘
[SenLivn) Dale |CEL Elevalivn s @ Majur & Minor L O I W [#] |oaL (OiGL 0. COo0 Mg S.au
Section Dake |TRL Clevations @ G-ade Dreaks \ P N e I 1 [¢] |PROPOED *ROPC... [PRCPOSCD PROPOSED.. |5.CO0 M Soage
Section Dakz |CFfsebe @ G-ade Braaks 7% I LLEEE LRt R [+] [#] |PROPOSED SROPC... [PRCPOSED PROPOSED. . J5.CO0 M Soage

[ ka2

Note : You may try bigger or smaller value to adjust the weeding parameter.

17. | Click “OK” all the way.

15 Tty L SR

e

=

r

18. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.

19. | Close the drawing. Do not save.
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CHAPTER 13 : PLAN PRODUCTION

This chapter will demonstrate step-by-step approach to :
Create construction plans.

13.1 Creating Multiple View Frames and Sheets

No. Descriptions Commands/Remarks
1. | Open the drawing. B H =

x m QImportSurveyData {
Toolspace ﬁ RAng=r~ j

[ ||T| A Ciwfares - r

Browse to filename “18 Proposed Highway 2013 _Plotting.dwg”

[ ¥HA - Mot Lnstalled |

2. Ignore “VBA — Not Installed”

1 !hs dravang contains content craated with Micrasaft ¥isual Easce

message Select ”Continue W|th “== for npplication software (¥BA). what do yau mant to do
” \'uf.::s r\oa:cna:r nS::\b\ﬁ wth F\.D%(.“U el d.‘j Vzu zho.ld cither (o';'c;lhc
N Earad subzs: i trucku s ‘uss bo NIz | y he Wb
the current command . e T S ST RO
-+ T VA conkenk b AT

T deatle orly o the Tontent sipoed with esdisr uersiens of
AlUCAT T 30

<% Downboad the YBA “odules

<% Lontmue mih the current command
Al a heaed rortens vl e imasasle.

3. Goto Output tab > Create View Frames

Home  Insert  Annotate  Modify  Analyze

EI_ IET EJ:].} @ ﬁ @ |:|l_:| Page Setup Manager E 1 %

:z:& Wiew Details

Create View Create Create Plak  Batch Preview Export IMx Export b
Frames [Sheets Section Sheets | Flat R Platter Manager | Land:ML
2 Plan Production | Flot § |

L7 Lraate Yiew Frames - Alignment

4, Hit “Next” button.

P dliaoecnt
Crooge tre aigansnl snd 1alizh rangs 1o uze for cleating sheels.
Therts
sl FSME Stoug Aighiren:
2 =RO20320 ||
Mztch Linss ’V I J EI
Fuotis Vi
oancn | lange
Sal Erd:
oAl | T 1227285

© User specihes: |U WU J | L 2ts, 2o J

= Firt K | L H R | Tred - vimn Fran—s | e Fl Hep
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5. | Click the “ellipsis” button.

lroren
Chaozse lhe sheet bpe and make seltings fo e view rame:. Touse a lerplate, the 20T file must zo
B sl wowparts specificd usirg Ertenced D ata Fropertics. acecrding o your dsied shct bpe.
1eely

Yizes Frame Group [ Ches: Setings

Chazie lhe sh=et bpe voL want k2 geeraie:
e & Plan e Frnfle

£ Pl R
Profie Views RRE &

£ Pudik Lrly _

o e
Termplats For Flar anc Prodils sqsek i L
And Pirfil cutFlar anc Prvil= |00

6. | Click the “ellipsis” button, again. 7%

Draming kemplate Flle narme:
|C:l,Usarsgno:ur.azhar.PDSSB',D&sktop'l,CSD - Cuskomised Training}Civil 30 (Mekric) Plan anc Pr3F| E

Select a layout to create rew sheets

Plan and 2rofile 1 k2 500

K I Cancel | Help |

7. Browse to the ”"\C3D Essentials =l

20xx \ 03 INTENSIVE
COURSEWARE \ ROAD WATER
WASTEWATER” folder, and select
the “Civil 3D 20xx JKR Plan and
Profile.dwt” template.

Then, hit the “Open” button.

8. | Ensure to select “Plan and Profile | ESESatEIEEEISRCNIES 2lx

1to 1000” setting.

Drawing template file name:
I Ci\Usersinoor, azhar  PDSSE\DeskioplC3D Essentials 20134 Customised Training DatasetiHIGHW

Then, hit “OK”.

wehizets

FPlan and Profile 1 ko 1000

B Create ¥lew Frames - Sheets
: “« ” 2
9. Click “Next”.
Alg-rent : i = ; :
Mhiness Lo shitU e orol ke s o o theasafaues = s tengd-1= e DT Tt i dn
e venpeels spanilisd 1sieg [ es-rem aba Te-pedies, aseniding b pane desd o
hests

-l fiedliage

Vi FrEre 5rop.
Chozec b shect ps vau wenl o qzhesaie

L = Ha- znd Hratle :
L = e :
Bl Vi Ma- ks 2
© Pratle ol

Temp ale f=r Fla- znd Frofie theel: e
'\ wersnroo-.azher PO SENL ezatopt O30 Eseantas 2012 u

[~ e Frame Placamznl
& &an =gt
€ Hebzhe bo ncith

T Sk thie sl s £ et Dl 1= D= el £ e i T

I 100020

< Dazs | =it = | Teate Yen Mares I Camcel ll=lp:
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B Create view Frames

10. | Label location = “Top center”.

Then, hit “Next”.

P viraes F = Zron g
sk Unse

ST

- ¥lew Frame Group

S zecfy objact raation orieda for the das Fane group anc «iew famse
Werw Sz T
b

[ i Frans Zun Slgnues b TF s - (2[4 3 aimal==)

T:eor pline-

e Frame

Teye
[r-asmnurm

E

kamna

fo= Lat ot Cruncet-) el
Stda

=1 | |
Lohel sty

EX = x|

2
<.'=mk|| el || Cirle Vimt Fr-1 s I

[
g BZ Croate Yicw Frames  Match Lin
11. Set the “Allow additional e e
. e Al ¥ cloase o r-seit ralch ines subcmehcalls acd dee hos Iaced
dIStance for repOSItlonIng" to ;:Zr::::;;ccl wralch ines subomeheslls ard decte hoo bey ane place
3.000m —Zastaning
iamt F- = [ Enzp ctzton vaus dovnta the nzaiest | B Alzw azdiicnd cizance fer pzilizei
iz E- et 1 11 P 3 e "
Left label location = Middle R
. . . P Mo Lines 1 3020m
Right label location = Middle :
e u ” Erofle YiEws SR
Hit “Next” button. M
[Emn | e TR |
il
% oo 'I M j EI
= -absl:
—cltlzbe e Higatlbe vk
i Zase Lot | =] B [ e =] Bl E
et lzha ocstor 2 | Rig+ Izbe ocston 3
dihle =]
= Eacs, ek = | Creaze Yew Frames | Zanzel | Felz |
12 C||ck ”Create V|ew Fra mes" B Create Wiew Frames - Profile Miews
! et
button. e bl ol vivae 0 Cue i el e L we o s el i e il
Teels
S Fra e GErouy ~ Piolik: Yicw Sedo
e Szt prohe vicw sk
[[d ML Yote e i == —| EI
P B b
Sanc Se:
Soott bard so stde
' MaL&EL Fratle Band sl I L v| ]
< Back | B I 1Crasks view Framse II Zznesl Falp
[E——
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You should see three
borders/view frames along the
corridor.

13.

14. | Goto Output tab > Create Sheets

Home

Inserk Annokake Wiew

ﬁ" @ @ |_—£| Page Setup Manager kﬂ
C 3 ) .
Create Flat  Batch Preview ?Q Vigwipatals Export I

Sheets Sdction Sheets Plat 5 Platter Manager
| {
Plan Production | Plat u|
15 Layout Creation = A“ |ayout5 7 Lraate sheats - Yiew Hrame Lroup and Layouts
in th e curre nt d rawi ng k =nd Layouks Zhocse the View Frare Group anc culpu scinzs for Izeou: creaizn.
e Frame Go.p
The north arrow = NOI’th et et @\,ﬂpa.ppgp:g[r.p] =l g__},l
a7 ” Zrulie Yieos Sresitpa:  PanadPoie
Hit “Next” button.
_ i R e
St ol U “mecio (e = o
e e
™ Hurrber o avsdts Ze1 “ev, Crawinz:
—
el i 1
* Allleyouks i he zuirznl Zrewing —n
s
[5heet - (<[ evt Coumeen =] EI
(il il e e
|N:r:H =
-
&
£ Zack Mext | Create S-eels | 1Zamcel Hzlp

B2 Creabe Shects

16. | Hit “Next” button.

Mimvw Trmre Gro [

aC =vots
P slizel Se
Frofle Y aws

[k Femzpencss

Sheet Scb

Soee Sl
17 e shaat ozt

|l.F= - FRaFocED ]

£ Zablin exading < re el
Sheet o2t slonags ocstion
|C.'\_'.'e|'.'\' ozl FOESBA D wabilopn 737 - Cuvlonivzd T oane yb

“Sopeir

Sheel lies shnag= -l
|E‘.' —tereveont azhern FOE B D eskbope 237 - Custorizsd T-anirg.
Shertlie nane:

|'._\-'19.M Fiame Group Mama(C2] - [«[¥et Counker 2]}

et Sheets Tameel (IE

= Nk | e I
| S
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reate sheets - Pr

17. | Select the “Profile View Wizard...”

button.

18.

Hit “Next”.

iigw Frame Sroup

and Laycuts Thz piofile view and band set cad oqly 2e changed during view frame creation. 1ol
zchtings.
Sheet Set Mrofile v e seltings

P Erofile Views

Dzba References

il view slyle Lo be wsed.

||_'i MALATSIA Prolfile Yiew Style
Jand =t bo bz wied

|u. MALATSIA Prolile 3and Set

Other prafile view Jption:
[ Ge: obuer setings fram an 2xising prafile view:

lij PROPOSEDT

[+ Choose settings:
Frofie Wiew \wizand ...

Algn views

% &lian nrafla znd nlan s At skar

~ukiple Profile Visws - Frofile ¥iew Helght

Conzezl =ik vizwr height
Trirn_rn; T
“ra0n Kanos € automate I ~yanzett I Hyapiect
Trotil: iz dakam byt
P Trobilz vics Heghe " i
1 5t apedtiss | | rmun el atizn |
1¥3lz Sisday uphcns
I Splt zechile wlea
Tipe: Hetiicr: Zisday st epit e Splbszaton;

Lata Bawds

Mubpk: | 126 Cptions

o M1 ol viewSoe. =] 2= 171
| b e snle;

e Protie viw St -] (5] -] [

[ienl o 1 s e

o G = Poiie v se <] B <] (1]

Faeti | sleting

Sakumapticn
Sxazekevazon

Camcal
H " ”
19. | Hit “Next”.
G vl Sl ondike s ey o s
Saalion e Haw | Jien i |_p|. A |[\HJip... Tyow DlaZu. | @ffeel | Uodste H
L3 yizw cd-u| e & B G 00T wnErl:
bl [] ] (7] 0,000 g
| Piatie Siepioy Cpbions
Py Bl D alae
Dazz Bance
Buatin lbch Sobans
Fuitinks P ok S-tiare
. | i
cand | el
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20.

- Change the “Profilel” and
“Profile2” columns as shown.
. Hit “Next” button.

Zenzrzl

St=ton Fanze

Szlet band ce:

|""ﬂ +ALAYSIA Profilc Zanc S

=] ] 1=

'T_'] Some of the datz ank eed to b2 scoclated with aoprops ate data sources (suz7 = oncflke
=file vigws Hzigt ‘,L__r li v gro_ps i insberias ), Heoe sebel - e el
ofilke izplay Cprons
Fnins Lk of bande
oz ool Dimlzy Locaton:
Ecttom ot zrofik: vizw o
P ZataBards I =l
| Smimzn 30 azwnd |
Zr=fil_la-rh fphicns
56z basd properas:
s T Eanz Typz S [zt [erolez [ clgnmet 13201
Frotie Dotz
Frofle Dakz
Frotie Dtz
vartlzzl Szome
=
ezt [ wems | e | zanm |

21.

Hit “Next”.

Crrate Multiple Mrotilc Yiews

Zeneral
Fetlo~ Zage

ifile izt Height

Sip= Sebonrk B aplay

Zala Rl
| rcflle Hazz- Sipzons

Mutlp e Plot Cisk ore

Mrotile Hotch Dptions

Sl Area:

Srom Zoketlal

Inzort...

—akch 'rea

22.

Hit “Finish”.

ik on Rany
B = v Heiy L

Peoflz lzclan Sptong

Fpa hatwatk Ly

Lata Ba-ds

3 =k Cipck

Croav nw
¥ i rass
B coluning

Maziniiindn w

< Tk Tnsh

Fap lelw-ra jaen ek s

Rim:
200,000

Cobrn;

I 4 :‘I FN0.7N0
Sta: cornzr

ILOWe' lef: -

Fr=vizw

- Bad (P Frizk —awal
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. b Lreate sheets - Frofile Yisus
“« ”
23. | Click “Create Sheets”.
Vg Frame Group
ard Layouts & profike viz a7d basd sal 2an ocdv be g-anzed d.rng v ew Fame creston Wou can o
#acinge
Fock 5ok  'rohlz wiews sehings
Prolic wicw zvic to be vecd
P Brfile bimns |admarzmie oo vien syi:

Bardseta e Lsed

| Lm MALTE L Profle Band Set

Caala Relwrdies

- Jthe" pioliks “tor:
€ fi-lnl wel i an el 1 {le i
[+ PEOPZSEL- =l ﬂ

' Choosa zsticgs:

21chilz Yizweizad . |

~ Align viens
@ ghg- zrztlz ard phan v o <t slait
W A R R
© digr zrofle ard plan ven =t e-d

= Back | ek |I Create Shests

24. | Hit "OK’. xq

l'\\ To complete this process your current drawing will be saved.

oK, I Cancel

25. | The command line will prompt, | L4k [P Modsl { Layout]
“Select profile view origin:”.

26. | Just select anywhere in the model
space (find an empty spot).
27. | Two floating windows will appear.

LT

e T s -]

= ™| |EeartMousr 3

Just close the Event Viewer Py T— EY s Lo
£ £ Wz bessasshedwers sodec toshes: setFle Liloe shon
report. CLlh v RS 1% veeear Shmchead s linnen e

Ara Ikl

rorama

28. | Near the command line, there will
be a row of Sheet sets. Click any
of the tab to reveal the Plan and

Profile layout ready to be plotted. Automatic sawve to C:iUsersinoor.azhar.PDSSBhappdatatlocalitempil
Command :
1 R @ command

NFER [SNAP [GAID|RTHO [POLEA 05NeP [ 300SNAR [0 TRACK [DUES [ovit Lt 177
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29.
—=n)
g
g
:
[ I e —
E K =
| E T W
=1 k) BEER n ] E ] P} ] b —_—
{| N | : w
: | = i ]
| Fe—e— | &
g \- '_________ CE = A =g = _________i___l___i_:...l._ A _JJ
H
el F Lapautl b Sheet- (1) f Sheet-[2] £ Sheet- (3] /.
30. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.
31. | Close the drawing. Do not save.
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CHAPTER 14 : PRINT-OUT REPORTS

This chapter will demonstrate step-by-step approach to :
Prepare print-out reports for proposed alignment and profile.

14.1 Generating Built-in Technical Report

No. Descriptions Commands/Remarks
1. Open the drawing. EET = e s e

m leport Survey Data {
@“ Puoints « j

Iﬁlﬁ‘ B iefarms r

Browse to filename “19 Proposed Highway 2013_Reporting.dwg”

¥HA - Mot Lnstalled I ]

2. Ilgnore “VBA — Not Installed”
message. Select “Continue with
the current command”. e R e

1 !hs dravang contains content craated with Micrasaft ¥isual Easce
~*=for application software (vBn), what do you mant to doz

- Wil ronkent b HCT
T deatle orly o the Tontent sipoed with esdisr uersiens of
AlUCAT T 30

<% Downboad the YBA “odules

~» Lontmuc mith the current cormand
AU e roctene wil he imasasle,

3. Activate the “Toolbox” tab.

8 E 7
|master wizw |
B Open Drawings 2
=-[ 19 rroposed Highway 201...
_J--# Paints
- ‘E’J Paint Groups
- 2 Print ¢l
] @ Surfeces
+- 7% Algnments
- By Sites
E Zakchments
:I"Bﬁ Fipe Melaurks
- T Pressure Metworks
_]--ﬂ Corridors

£ % Aszemblies o
4 I 3

Prospector

4. Right-click “Alignment_Curve” > | #Tanisnace o |
“Execute...” B P = G
G-- Repaorts Manager

= |_—E| Algnmznt

Alignment Design ¢
General_Legal_De: Refrezh
Increnertal statonng Hepor
-[E] P15tation Repatt

Skakeout Alicnmant Report
Skation_cnd_Cuve
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5. Hit “OK”.

& Meprt b %M1 Repot |

Jpezfy obieds to b= =epat=d
i fid B3 Y
E-FE] [ Punl Grupe
® & @ alions
B s
- B [#] couen
- " 6.
~@" |2l PacPosED - (1)
[+ mgrents
'_; [#] centeine algrrasnts
¥ | spopaszn
b ] Suporcizvadion Y ews
Bl =] an fiks
e 7 L - zurfaca il
w " [Z pRosoaCr

- 5 || o Feset clgrmnents
E 3 o IR T . . ll

Spe_ iy Lar HL v s o
1.7 d
E__f'gl Ik *eom dang
[ ] cned len |
]

6. - Assign a name for the report.
Hit “Save”.

File name: I.&Iignment_Eurve. it

ﬂ Save |

Files of type; | HTHIL files [~

ﬂ Cancel |

7. The default web browser will
present the Alignment Curve
report.

Your Company Name
123 Main Street
Suite #3211

Ciry, Stare 01234

Cliwni: Chail

Aliguzest Corve Repert

op'C 20 - Cuslcurised

Aliguaeat: TROTOS D

Descripton:
LTI
Zeagl: Courser E1FIGI2SITE
s Topn [
_:1_5‘1‘:. Tmgem: Bk
Mid-Omd: Erterul: 2400
orne A EATT U R
Leagln: 16279 - Corrse:
Sy S Dot T
8. Right-click “PVI Station and Curve &
Report” > “Execute...”
[[] Profile Design Criteria Yerification
Profiles_in_C3Y ?
2

[ vertical Curve Report
[]" Surface
I:I" Breakline

Refresh

[

autobimnetwork@gmail.com

85 of 87




myCivil Plus 2016 : Intensive Training for Beginners Road & Highway Module

9. |- Selectthe alignment il x|

Hit the “Create Report" Pl station and curve repart
The P/l staion and carve repot lisgs the station, elevaion and gade out for each PYl in
button. ar exsting ground prefile and smilarly for each PVl in 3 finisked ground profile a: well as

detailed linish gousd verlica curve infarmaticn.

Lzt of profiles

Include | Hame [1ezcriotion Station Start | Station End Algnne

FHUFUSED

4 ]

—R=nrrt sattings
Start ztat i

ID 002.000

End station: Save report to;
|1—22?.288 |E:\UserS\NDDHAZ"‘I FDShappD alatlocalsTemphcivileport. ke '_{“’I
2 Create Mepar: || Dane | (NE -] |
4
10. | The default web browser will Profile PVI Station & Curve Report
present the Alignment Curve Brrparedbs:
o Canpang Fame
report. P
1 28]
Sertzal e TROROSTT
Uit
Starica Raugs: Start 2,020, D 1227253
vl [Stativa Grake Oul (%01 Carve Leuth
A o B
a0 07 0 nar 37 s
[Vastical Ciuve Infemansusag sorve)
et 73 ldm
JERs—— ™
Eaima 414
Tl 415
& il ouilti). 201t
RN 00 RN
Uarve Langhe 38006
Huwbbidy Disime,. 31,459, WGen
L e
11. | You may proceed with other T tockmsce . .'|
i |55 13
reports listed in the Toolbox tab. s
clgnmert g
LoeTizor =
=|pes. —al
“orks =
=rofile =
zurface U9|
Snakine
- 8 absophion Exzercion Menaget —
T Misoel an=ous Lblties
&
i
]

12. | Close all windows, Zoom Extents | “ZE” & “REA”.
and regenerate the drawing.

13. | Close the drawing. Do not save.
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Disclaimer:
THE AUTHOR MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY

IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING THESE
MATERIALS AND MAKES SUCH MATERIALS AVAILABLE SOLELY ON AN “AS-IS” BASIS.

IN NO EVENT SHALL THE AUTHOR BE LIABLE TO ANYONE FOR SPECIAL, COLLATERAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF PURCHASE OR USE OF THESE
MATERIALS. THE SOLE AND EXCLUSIVE LIABILITY TO AUTODESK, INC., REGARDLESS OF THE FORM OF ACTION,
SHALL NOT EXCEED THE PURCHASE PRICE OF THE MATERIALS DESCRIBED HEREIN.

The Author reserves the right to revise and improve its products as it sees fit. This publication describes the
state of this product at the time of its publication, and may not reflect the product at all times in the future

Author’s Note : Should you find any errors or misleading information within this customized courseware,
please send your email to autobimnetwork@gmail.com.

Thank you.
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CHAPTER 7 : GRAVITY PIPE NETWORKS

In this chapter, we will look at modelling only. Model what? Model the pipe network for gravity-based
systems. This kind of system is suitable for underground stormwater and sanitary sewer/sewerage layout.

There are two components which define a complete gravity-based pipe network, i.e. Structures and Pipes.

Structures = manholes, catch basins, inlets, joints and outlets. You may create your own Structures by using
the Part Builder tool in Civil 3D.

Pipes = any type of conduit such as culverts, gas lines, or utility cables. They can be straight or curved. They can
be adapted for water reticulation system too.

First, we will look at the workflow needed to model effective gravitational pipe networks. They are:
Part Rules.
Part Lists.
Creating an underground Storm Drainage/Sanitary Sewer Network.
Creating a Pipe Network.
Editing the Pipe Network layout.
Creating an Alignment from Network Parts.
Drawing Parts in Profile View.
Adding Pipe Network Labels
Running the Interference/Clash Check.

7.1 Part Rules and Part Lists

Every project will have local authority standard/requirements to control the limit/allowance of the proposed
gravitational pipe design — things like minimum slope, sump depths, and pipe-invert drop across structure.

Depending on the type of network (stormwater or sewerage) and the complexity of the design, there are many
different constraints on your design. Civil 3D allows you to establish structure and pipe rules that will assist in
respecting these constraints during initial layout and edits.

No. Descriptions Commands/Remarks
1. Open the drawing. (=]

Insert  Annotate  Modify

m Q Import Survey Data

3
L
@C Paints = j
[ Ii‘ A qiwfares - i

Browse to filename “31 Civil 3D Template_Rules_METRIC.dwg”

2. | Activate  “Settings” tab > | [ Masstauien

B
Structure > RC Structure Rule Set | = 2 catehment

L:I"Eﬁ Pipe Metwark,
> New...

Eldp Fipe

E| ﬁ Structure

EB’ Structure Skyles
E| B Structure Rule Set
El@ Label Styles
L?IE' Table Styles

Elﬁﬂ Pressure MNetwork,
oA el

Settings

Refresh

Survey
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3. Name = Sanitary Structure Rules.

u Structure Rule Set - New Structure Rules

Information |Rules I

Mame:

Sanitary Structure Rules

Description:

4, Goto “Rules” tab > Add Rule...

‘JStructure Rule Set - Sanitary Structure

Informatior\: Rules L:

i in]
| AddRule... |l Belete Ruls |

5. Rule name =
Structure.

Pipe Drop Across

Click “OK”".

e £}
Parameter
PYAdd Rule
Category: Mac
IStorm Sewer :I E
e Tt T P
i Rule name: i Mac

)
[

Rule parameters:

6. Set the limit as highlighted. These
parameters establish a rule that

will match your hypothetical
municipality’s  standard (eg.
Jabatan Perparitan &
Pembetungan).

Parameter | Yalue

[=] Pipe Drop Actoss Structure e e e - -
Drop Reference Location ¢ | Invert
Dirop Walue g 0.030m o
Maximum Drop alue :_ 1.000m _}_

T —

7. Goto “Rules” tab > Add Rule...

‘JStructure Rule Set - Sanitary Structure

Informatior\: Rules L:

i in]
| AddRule... |l Belete Ruls |
%

Parameter
8. Rule name = Set Sump Depth. e
lStorm Sewer j
H “ 4 R X R Y
Click “OK”. :Rule nae: )
H -

Rule parameters:

9. Set the limit as highlighted. These
parameters establish a rule that

will match your hypothetical
municipality’s  standard (eg.
Jabatan Perparitan &
Pembetungan).

Click “OK”.

add Rule... I Delete fule I

Parameter | Yalue

-- Pipe Drop Across Structure

E| Set Sump Depth i S e e o

10. | Activate “Settings” tab > Pipe >
RC Pipe Rule Set > New...

E]-Pg: Mass Haul View
E]--@E Catchment
Eﬂ Pipe Metwork,
E|E$5:J Pipe

EIE Pipe Styles
=&

Settings

- [Er Label Styles Refresh
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Click “OK” when done.

11. | Let’s name it as “200mm Sanitary | information |RL.|.35 |
Pipe Rule”.
MName:
I 200mm Sanitary Pipe Rule|
Description:
12. | Goto “Rules” tab > Add Rule...
———
Informationl Rules I i
jmmm————
: Add Ruls.. || [elete Ruls |
T
| Parameker
13. | Select “Cover and Slope” > OK I add Rule
Category: I
IStorm Sewer j I
Rule name: §
14. | Set the limit as highlighted. These | |parameter Yalue
parameters establish a rule that :E!- Cover and Slope '

. . 2 L]
will match your hypothetical : L TR 5 100m =
municipality’s  standard  (eg. | i BT 000

. U Minirurn Cover  1,500m ]
Jabatan Perparitan & :
Pembetungan). "
Click “OK”.
15. | Right-click the newly created rule i
E
set > Copy... 5
16. | Rename as shown. | "3Pioe Rule Set - 200mm Sanitary Pipe
! Information |Rules I
| I ———
:Name: %
: I 250mm Saritary Pips Rule 8
e e ey
Description:
17. | Update the values as shown > OK. Parameter Yalue
=+ Cover and Slope
- Maximur Cover  3.000m
Maximumn Slope 10.00%
+ Mininum Cover 1.500rm
18. | Repeat steps 15 to 17 to generate | | parameter | value
another pipe rule 300mm as = Cover and Slope
shown. L Masimumn Cover 3,000
Maximumn Slope 10,007
- Minirum Cover 1.500rm
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T A=
19. | You should now have 1 rule for | B Fie B
. BB Mips Stylos L
Structure and 3 rules for pipe as o e _____ . o
shown. : = 200mm Santary Ppe Ruls :
] @ 250mm Santary PpeRulz g -
I = | o
§ 85 200mm Santary MpoRulz ' £
v ————— ]
- [ Label Styles
- (=7 Tehle Shyles =
[m] E Shuckare
Itl&? Steucture Styles &
£l Stucture Rule et 5
E
20. | The next step is to define the Part Lists. The Part Lists should reside in the Civil 3D template (.DWT).
There is quite a bit of setup involved, and having this information in your .DWT file will ensure you do it
only once.
21. | Settings tab > Pipe Network > RC | il ripe tistwork &l
Parts Lists > Create Parts List...
St Create Parts Lisk. ..
3t Refresh
[EF Interferermer=ryme o
(=]
= Commands g
F- @& Pipe &
- a Structure |
— (TN %
22. | Name it as shown.
Information |Pipes |Structures |Summary |
ﬁ&;---------j
[ I Example Country Sanitary i
| e |
Description:
23. | Pipes tab > RC New Parts List >
Add part family... Information: Pipes !-Elltructures |Summary |
s
. . ame Style
The Part Catalog dialog will = S
appear. ) Add part Family. ..
Copy walue ko clipboa
Copy to cipboard
24. | Let’s assign “PVC Pipe SI” material
for our Sanitary Sewerage b @ Greuar Ppss
Network. i €8 [ Concrete Pipe 51
ElL Loz o Pipe5
Click “OK”. '
TR TT o mgated Miatal Ape st
-€3 [ Corrugated HOPE Pipe 51
- €3 [ HOPE Pipe SI
“" H n
25. RC PVC Plpe S| > Add part Information  Pipes |Structures |Summary I

size...”.

Mame | Skyle
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26. | Update the highlighted values >
OK. Propert: | alue | Units
AR o N
For “Material”, you may type in | t|imerPpebianeter 20000000 § mm
your own material name. But the | |<as Secidnd shane Sweptshape el
engineering properties is not Mininumn Curve Radivs 0,000000 inch
A . .. . Manning Coefficient  0.000000
available in Civil 3D. E.g. “Fibre- — .
" R . . Hazen Williams Coeffic 0.000000
glass”; no engineering properties _ [Darey Weisbach Fecte_0.000000 _ _
of fibre-glass is available in | _
. L}
calculations later. s e
27. | Repeat Steps 25 and 26 to | _Mame | sty
generate for 250mm and 300mm | | €@ Exampls Country Sanitary
pipes as shown. .
@2 200 mm PYC Pipe  Dau
@2 250 mm PYC Pipe  Dou
----- ‘- @@ 300 mm PYC Pipe  Dau
28. | Click the “disk” icon in the Style Nare Style | Rules
column. E|-- Example Country Sanitary e iy
E- E PYC Pipe 51 - EJ
L@@ 200 mm PYC Pipe  Double Ling (5t.% '&g'ﬁ asic
@@ 250 mm PYC Pipe  Double Line (3t... @E‘ EBiasic
300 mm PYC Pipe | Double Line
29. | Let’s assign “Single Line X
Sanitary)” style. Click “OK”. _———x
( y) v I(ﬂ Single Line [Sanitary] 8 J ’_?z | |
t-----------
QK | Cancel I Help |
#
30. | Now, all three diameters will use Mame | style | Rules
the same style in the drawing 1€ Example Country Sanitary
later. 4
@2 200 mm PYC Pipe, Single Line {Sanitary) !(f% Basic
@2 250 mm PYC Pipel Single Line {Sanitary) ;(9 EBasic
(53 300 rm PYC Plpe| Single Line {Sanitary) "53 Ba5|c
31. | Assign each diameter following | Mame syl | Rules | Re
their respective Rules as shown. =€ Example Country Sanitary =
= PYC Pipe 51 B oesessasnes®
i @@ 200 mm PYC Pipe  Single Line (Sanitary) @ 200mm Sanitary Pipe Rule IGO Bl
& 250 mm PYC Pipe  Single Line (Sanitary) ﬁb 250 Sanitary Pipe Rule .Lﬂ Byl
300 mm PYC Pipe | Single Lin nikary’ U‘D nm Sanitary Fipe Rule ﬂg
32. | Activate the “Structures” tab.

Note:

Null structures are needed when
two pipes are joined together
without a structure.

Information IPlpes: Skructures |Fummary |

Mame | Style | Rules
E|-- Mewe Parts List
E|Eb Mull Skruckure E.

é Mull Struckure

Storm Sewer Manhole ﬁg Basic
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33. Change the style to “Null”. Infarmation |Pipes Structures |Summary |

ame | Skyle | Rules
=l € New Parts List
E| E> NuII Structure o e e i e

w

34. RC “New Parts Lists” > Add part Information IPipes Structures |Summary|
family...

= Add part
E- Eb Mull Strocture

..... E Tull Structu Copy value ko cipboard
Copy to clipboard

35. Let’s assign the sewerage [] Concrete Rectangular Winged Headwall 51
man holes as Shown . [=-[E» Junction Structures with Frames
e EJHConcentrlc Cylindrical Structure Rectalyular_F@ge SI
. " ” i (-{: [#] concentric Cylindrical Structure ST [
Click “OK”. : indrical Struckure Slab Top Circular Fram
. 'D'(_-ylﬁdﬁcﬁl SHTCERE SE ToF Heckarmmar Frame 51
[ Eccentric Cylindrical Structure Rectangular Frame ST
P s N T IR (o TR T
36. | RC “Concentric Cylindrical | [ name | style
Structure SI” > Add pa rt size... = Eﬂ Example Country Sanitary

-Eb Nl Structure
QP==d Concentric
e [= Cvlindrical Structure Slab Top Circular F

ndrical Structure SI

Delete. .,

37. | Verify the values > OK.

Propert: | \alue | Units
Wil Thickness 125.000000 ]
Floor Thickness  150.000000 i
Structure Height i 1550, 000000 mrm
Structure Diameter  1450,000000 o
Rimto SumpHeight  1400,000000 mm
Inmer Structure Diameter
Frame Height 100,000000 mm
Frame Diameter | 450.000000° "
I\;'ertical Pipe Clearance i 1200, 000000 mm
.Eérre-lnlgiﬁe (.Z-I-earance . EUU UDDDDD -mm
Cane Height | 600,000000 mm
Structure Shape . éoun.ctiné;st;ape_tf;;l-itﬂ.aér i
Materlal  Reinforced Concrete

Frame ;i Stancll.ércllu

Grate  Standard

Eo-ver ; Stantl-értln

38. | Repeat Steps 36 and 37 to generate another type of manhole shown below:

Mame | Skyle | R
= L(’ Example Country Sanltary

: 'Ey NuII Skructure Il E

&) null Structure Tl @E Bz

Concentric Struckure 1 500 dia 450 frame 600 cone 125 wall 150 Foor Storm Sewer Manhols
= Cyllndrlcal Structure Slab Top Clrcular Frame 51
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39. | Assign the style to be “Sanitary Sewer Manhole” as shown.
Mame | Style | Rules
=5 Example Country Sanitary
= Mull Structure E
= Concentric Cylindrical Structure ST = -
ﬁ Concentric Structure 1,200 dia 450 frame 600 cone 125 wall 150 foor : Sanitary Sewer Manhole H eE! Basic
5 Concentric Structure 1,500 dia 450 frame 600 cone 125 wall 150 foor i Sanitary Sewer Manhole 1§ E"E Basic
[ Cylindrical Struckure Slab Top Circular Frame ST o e e o e T T e T E
40. | RC “Cylindrical Structure Slab Top Circular Frame SI” > Add part size...
Mame | Shyle
E|-- Example Country Sanitary
= Mull Structure
[ Concentric Cylindrical Structure SI
; a Concentric Structure 1,200 dia 450 frame 600 cone 125 wall 150 floor  Sanita
a Concentric Structure 1,500 dia 450 frame 600 cone 125 wall 150 floor  Sanita
Delete...
<JPart Size Creak
41. | Set the  “Inner  Structure
H 2 “" ”
Diameter” to “450mm”. Propert [ value | Linit
Wall Thickness £5.000000 mm
. Floor Thickness 150,000000 mrm
Click “OK”. : —
Struckure Height 1550, 000000 mrm
Structure Diameter 430.000000 mm
Rim to Sump Height 1400, 000000 mrm
Inmer Structure DiameterLjSD ulalu]ulalu] ] mm
Frame Height mm
Frame Diameter 400.000000 mm
42. | Change the style to “Cleanout”.
Mame Style
E|-- Example Country Sanitary
= Mull Structure
E| [ Concentric Cylindrical Structure SI
: - e Concentric Structure 1,200 dia 450 frame 600 cone 125 wall 150 floor  Sanitary Sewer Manhole
: ﬁ Concentric Structure 1,500 dia 450 frame 600 cone 125 wall 150 floor  Sanitary Sewer Manhole
B- = Cylindrical Structure Slab Top Circular Frame SI i
E Slab Tap rical Skructure 450 dia 400 dia Frm 100 FrHt 150 slab ..
43. | Finally, set the rules as shown.
Mame Skyle | Rules |
El: Example Country Sanitary
= Mull Structure E& E&
[ Concentric Cylindrical Structure 51 E_t- N _.E
a Concentric Struckure 1,200 dia 450 frame 600 cone 125 wall 150 floor  Sanitary Sewer Manhole [?E. Sanitary Structure Rules l.‘g |
a Concentric Struckure 1,500 dia 450 frame 600 cone 125 wall 150 floor  Sanitary Sewer Manhole i?ﬁ Sanitary Structure Rules g |
E- = Cylindrical Structure Slab Top Circular Frame SI =
Slab Top Cylindrical Structure 4500 dia 400 dia Frm 100 FrHE 150 slab ., =t
44.

Click “OK” to complete the Parts List dialog and save the drawing to filename “32
Exercisel_METRIC.dwg”.

Pipes-




myCivil Plus 2016 : Intensive Training for Beginners Advanced Road, Water & Wastewater Module

7.2 Creating a Sanitary Sewer/Sewerage/Drainage/Stormwater Gravity Network

Once we have determine the Part Lists and Pipe Rules for a project, we are now ready to design, edit, and
annotate a complete gravitational pipe network system.

There are several ways to create gravitational pipe networks. You can do so by using the Civil 3D pipe Network
Layout Tools. You can also create gravitational pipe networks from AutoCAD objects such as lines and

polylines. Or, use any existing Civil 3D objects such as alignments and feature lines.

This exercise will give you hands-on experience using the Civil 3D Network Layout Tools method.

No. Descriptions - Commands/Remarks

1. Open the drawing.

ﬁ Points -

B A sinfares «

x LG % QImpDrtSurvayData
=l

Tonlspace

t
s
.
‘

Browse to filename “32 Pipes-Exercisel_METRIC.dwg”.

2. Expand the Surfaces branch in ':%’mntaouds -
Prospector. £ % ot g

B (5 Coridor_FG
B-& e

This drawing has several surfaces
(m] LI) Pond Surface

which have a “_No Display” style | @ roughradng -
applied to simplify the drawing. | &l | LI_I

|

=
2
The surface you will be working | Mame [[Stde v
. . P i ity o Displ
off is a composite of the existing | S oy
. X @Corrldor_FG _Mo Dizplay —
conditions, corridor surfaces, and | @ o splay
grading su rfaces_ |4§Pond Zurface _Mo Display §
@R nngh Gradirg _Mn Misplay ]
2
3. Notice that there are several road 7 surfeces

Algrments

F
Cabemet_Caurt
Frontenac Drive

Settings

alignments too.

Sy-ah_Way

i = Uffset Alignments | &
1 Ei =
A

I I SLailitng .. I Erndint

¥ 4 _abenet_tout {5 o1 TR W e}
F Frantenac_Jrive 04-000, 30m _D_fSE
“F cyrah_way HNANIIR NPT
& =
4, Home tab > Pipe Network > Pipe Network Creation Tools.

x @ i ..;CJ Imnoort Survey Daka ﬁ Pacel - g - ﬁ ntersecticns - i\_ﬁ* Profile View -
— ﬁ = gﬁ Ponts = t,* Featue Une = "o Profilz - g%* Asszmbly - —f sarple Lines
odlspace !
[ E | £ sufaces - | A5 Grading - B corridar i Pipe Matwork - | 7 Section Yiews
Palelles i Creale Groud Cala = | Creale Desig 1w | - T
| j Pipe Metwork Creation Taols

W o s e ‘%
TR - . reate Mipe Metwork from Chyect
 Toolspace I-Tonli2D Wireframel g% " !
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5. Complete the dialog as below: EX
- . Netaork name:
Network name = Sanitary sy bomer ez i~
Sewer Network Netmark desaiption:
Part list = Sanitary Sewer
Surface = Composite
Alignment = Cabernet_Court ':,tmfkpafts list: e
5 Sanitary S ewer | B 'rl
Structure label style = Data &
. . Layers...
with Connected Pipes
. Surface name:
(Sanltary) ||‘il=/ Composie =l %I
Pipe label style = Length i
Description and Slope. (25 Cabares.Cina. =
Structure abel style:
C||Ck ”OK" |%,_‘|; Drata with Canrected Pipas S anitay] j @ ‘l EI
’ Pipe label style;
|((;_'|5 | engrh Nes=riptine ard Slope j @ 'vl EI
6. Select the Structure and Pipe as shown.
Metwork Layout Tools - Sanitary Sewer Network ] . i P
il | B | P : I@ Concentric Structure 1,200 dia 450 frame 'l | |59 200 mm PYC Fipe 'I“EIEv &2 | & | [Ed | <l
|Parts Lisk: Sanitary Sewer TSurface: Corposite |Alignment: Cabernet_Court S
7. | Activate “Node” OSNAP. X
'Snap and Gridl Polar Tracking Obiect Shap |3D Object Snap I Dynarmic Inputl Guic 4 I ’I
¥ Object Snap On (F3) [ Obiect Snap Tracking On (F11]
i~ Object Snap modes Yy
O I” Endpaint : 0y W Inssttion ' ml
LR R R R it
A T Midpoint b [ Pempendicular Clear all |
'] I Center T [ Tangent
T Node = [ Hearest
<» [ Quadrart E I Apparent intersection
O Intersection 0 [T Parallel
= [ Enxtersion
8. Run the “Pipes and Structures” | I C o oo e "; X
command as highlighted. [ 20mmPvCPpe x| S3v 2| & | [H | ?%1
15ite Alighr @ ¥ Pipes and Structures §
Ty RS —— |
reline = ¥ Profile - & 'g PSS only
BEE Skruckures Only
ha M revidar L i —— -
9. Click the “X” at point 1 and “X” at
point 2 as shown.
10. | Change the pipe to “250mm”.

1| [ 250 mm PvC Pipe

s~

Zamposite

|n|ignment: Cabe
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11. | Place the Structures at “X”s labelled 3, 4 and 5. Hit “ENTER” keyboard to complete the command.
STRUCTURE - (1)
STATIT OFF. #7979
RM 249,82
SUMP:244.51
Ny OUT:246.61 200mm |
ot
12. | Let’s clean-up the labels by using the label grip to drag the label off to the side.
- STRUCTURE - (1)
/\ \ \ \ BTAP?? OFF: 959599
-2 22,00m of 250 mw @1 co& / RM 249 82
SUMP:244.61
gl Y OUT:246.61 200mm PG
STA 7+ OFF:
/ e a0 mm PV Pipe @ 100%
a 1 3UMP: 244, mm e !
SRR e " 1N 215 75 260 —
RM:211.73 \
125832 ¥
a
\ = NN 246 17 200mm PG \
—_
)//
13. | Change the pipe back :
“200mm”. HiE
mposite i.ﬂ.lignme
14. | Run the “Pipes and Structures” | I o C e e e e = - EIX
command again. | 200 mm FVC Pips J'| 2| 8| H 4?1
1sike P.Ilglr (@ v P|pes and Structuresl
Jre Line = f Profile = H% e Plpes Only ;
Skrucks o
- B rrvidar =1L
]
15. | Connect the “X” label 6 to label 2. | /™~ STRUCT'DE - (6)

STATIT OF= ??????\
RIM. 250 .47

UMP:245. 7 E ik
247,75 200mm

S8TRUCTURE -
STAY? OFF:7
RIM 249,62
SUMP 244 .61
Ny QUT:246.6

¥ /mm mn PYC P
_//

TRUCTURE - (2) \

quadt §TA777 OFF:171777
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16. | In the Prospector tab, browse to ’*ﬁq'%‘fe .
the Sanitary Sewer Network list. 1 s B B
Active Drawing Yiew LI :..8_
When you click the “Pipe”, the (@ Painkt Clouds AE*
preview pane will list the pipes (5 surfaces &
that you have modelled 52 Alignments —
previously. e Gl stes J
r_OE Catchments -
EI--BH Pipe Metworks E
If you click “Structures”, the 2 T Networks &
preview pane lists the manholes é--ﬁ"ﬁ Sanitary Sewer Metwork
information. o< I |
ii"@ Structures
ﬂMce Checks Llﬂ u;;
Skatus | Marne | Descripkion | Skyle i
0 @ Pipe - (13 200 mm PYC  Double Li |
w70 @2 Pipe - (2) 250 mm PYC Double Li
w70 &P Pipe - (3 250 mm PYC | Double Li o2
w0 @ Pipe - (4) 250 mm PYC Double Li %
0 @~ Pipe - (51 200 mm PYC | Double Li e
17. | Close the model withOUT saving.
Generally, you may want to try - N
converting AutoCAD polyline into Civil d |
3D Pipe Network as shown.
| ; . . ‘
The “Create Pipe Network From AllaEaRSotylie
Object” command creates a Pipe for \x_ i n
every linear segment of the polyline and ‘-\.. ) BT =
places a Structure at every vertex.
This option is useful for long-single run /
pipe network. It can’t build branching i
networks or append objects to this ’% AuluCAD 2ulyline \
network. However, once many pipe ™ ;’?;:Tdre_rejnl:lr &
networks exist in the same model, you
can merge them together using “Merge s s el
Networks” command.

7.3 Editing Gravity Pipe Network

This exercise will give you hands-on experience in making a variety of edits to a gravitational flow of Sanitary
Sewer and gravitational flow of Stormwater Drainage systems.

No. Descriptions

Commands/Remarks

1. Open the drawing.

= @Qq-ﬁ)-@tiv

Modify

Annotate

Q Import Survey Data

Tonlspace

E

. B

ﬁ Points - S
f

A Sinfares -

Browse to filename “33 EditingPipesPlan_METRIC.dwg ”.
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2. Select the structure STM STR 3
icon in the drawing.

the north of the drawing.

3. Run the “Swap Part” command. Wiew Manage Oufput S
67 59 Connect Part 5
. = & 2 Ci tPart 3
Fipe Structure _ Edit Pipew --Ec2n28£ at o
Properties © Properties Networkl 53 Swap Part !
....... !
Modlfy -
4. | Let’s change the catch basin to
1,000x750mm” size. %8 Nl Structure
Eccentric Cylindrical Structure ST
. “« ” Rectangular Junction Struckure MF ST
CIICk OK”. 750 x 750 mm Rectangular Structure
i g 1,000 % 750 mm Rectangular Structure
ﬁ Eccentric Cylindrical 2-Tier Circular Frame 51
5. A new icon is placed to represent
catch basin.
_,—'—'—'_'_'_'_'_'_'_F
6. Use AutoCAD Erase command to delete structure SAN STR 7.
SAN
STAQ+29 = 04 -
RIM 23987 a
SUMP: 23843 i[5
378mm Rainfarced Consrate
375mm Rainforced Concrate
L]
m " I
BEFORE AFTER
7. Select the sanitary sewer pipe at }

p ) 105
39.01m of 8 Inch RVC @ 1ﬂg0%—\\ \

N 107 \ &s(f’f/ﬂ
\\ -
\\\ ////,—\ /%%ONTENL”FW
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8. - Click the cyan-colour
triangular grip.

Hit the TAB keyboard.

ENTER “60.96” to change the
length of the pipe.

Note:

The length is the effective 3D
length  which include the
slope/gradient of the pipe.

9. Select any pipe in the drawing > View  Mamage O Iurpur Survey  Autodesk 360

Edit Pipe Network Q e. igﬁj :f"J Connect Part

Pipe Skruckure ' Edit Pipe ":’ DiscornetFork
Properties ~ Properties g Metwork %) Swap Part
Modify
10. . ASSign “SMH” structure list. ul: Tools - Sanitary Network : 1

=N RGN ~| | |& 175 mm PYC Pipe i 2| & IEI &
Run the “Structure Only” l@____l J“_ JH | | | |

ary Sewer |SurFace: Composite Alignr @ Pipes and Structures
command. r @

11. | Click at the end of the pipe line
that we have lengthened
previously.

Note:
There is a special peach-colour
grip telling you that a structure

\ﬁ
w'iII b(—*‘j attached to the end of this NE /1—\

pipe/line.
12. | A brand new manhole has been | -h PVC @ 1. 0%_\105 \
added to the end of the pipe. 106 %

\ \ B ey
e

\ e 1

\
TR oo oRNE
RO r

13. | Select the STM STR 3 catch basin
in the model.

14. | Run the “Structure Properties” e diaege SRl ales

command. é E gﬁj Qe

Fipe 1 Struckure |Ed|t Fipe ‘>
Properties . Properties |Netw0rk 63:

Modify -
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15. | - Goto “Part Properties” tab.
Change the Sump Depth to
“0.000”.

Click “OK”.

A structure Properties - 5TM STR 3

]
[nforrratiod  Part Properties |C=nnected Jipes |Rules |

Skructure Proparkise I Yaus

O General
Surface Elevation AL Insertion POnt - | 243,953m
Referenze Sur-ace Compasite
Referenze Alignment Syeah_Way

= Geometry
Structurs Rotetion Anglz 10,6758 (d)
Shrudurs CFfsst 4.420m
Shrudiurs S:abion 01 115.00m
Slrourz Morl g 59339, 5435

olrudurs Eastng Al2hdE, fddEm
Conneched Pipas 2
[l Insertion Rim Behavior

Irsettion Rim Elevation 243,939
SurFare Adistment dalie 1.0
Sukomatic Surface Adjustrrant Trua

O Sump Ochavior

..-surn::lwa‘.lun---------.wmu

Sump Depth 0,000 :
T Conbalsamp BT T T T T T T TepfF —
[El Hrdraulic Properties

16. | Goto Prospector tab, and browse
to the Structures list as shown.

You may rename the each
structure located in the preview
pane as highlighted.

0

Active Drawing View

| K

Prospector

@ Catchments

Elm Pipe Mebworks

Elﬁnﬂ Netwarks

Fﬂ Mebwork - (1)

ﬁuﬁ Mekwork - (2)

Eﬁnﬂ Sanitary Metwork

N &2 Pipes

= £ SR
ﬁuﬁ Skarm Metwork,

% Interference Checks

Settings

L i N x
K A
=
Status] blame. | Description [ sty
P00 MHL SMH Sani
o0y mHz ! SHH Sani
e e R o b
&0 Structure - (19) SMH Sani
70 ¥ MH3 SMH Sari 5
ot :
L=
S
P cam oTh T i

17. | Close the drawing without saving.

7.4

Creating an Alignment from Network Parts

On some occasions, certain legs of the pipe network require their own stationing/chainage. Perhaps most of
your pipes are shown on a road profile but the legs that run offsite or through open space require their own
profiles. Whatever the reason, it's often necessary to create an alignment from network parts. The next

exercise will demonstrate this mission.
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No. Descriptions _ _ Commands/Remarks

1. Open the drawing.

Tiserl  Anwlale  Mudily

= mj‘ anport Survew Dtz F

2

Toolspace

Hune
1S
ﬁg «£5 Paints - i
ﬁﬁ B Surtares - i

Browse to filename
“34 AlignmentFromNetworkParts_METRIC.dwg”.

2. Select the CB1 structure.

3. Select .Alignment from - 7 < .@ e
Network” ribbon command. N AR L
wdrographs

Edit in Storm andl| - Aligrment §
Sanitary .ﬁ.nalysm: from Networkllj Express

i Launch Pad

4, Select the STM STR 7 structure >
ENTER keyboard.

‘68 92R

SUMP 237 42

:237.47 375mm Reinf

5. Name your alignment “Storm | £ B
CL”. ike:
W<Nore> | gj
i'n?.ﬁ"':
Notice the “Create Profile and | |[swmct | i)
Profile View” is activated. B
I".'.'J Miscelareous j
H " ” Doscription:
Click “OK”. 5
E
Starting skAtinn: ,m
Alignment skye:
I':Ej Prapozed ﬂ E‘j EI
£hgnment laysr:
[cRoun =
Allgnment labsl st
|\,|——| Major Minar H+y Gecmetr J _IJ _J
l
|A
6. - Select “Composite” surface.

Click “Add”.
Click “Draw In Profile View”.
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S Create Profile from Surface x|
Alignment: Select surfaces:

=3 Stom CL

j @l: @Composite ] 1

4]

- - -,
—Skation range E}%DW"EUV_FG-
Alignment: ®EG
- ' . Pand Surface
S 24e) @Rough Grading
| 0-+000.00m | 0+245.90m
USSR P — [~ Sample offssts: 2 e
| 0-+000.00m -ngl | 0+245.90m _§| == i
I ] s | ]
| Pmgpmp——— |
Profile list:
Skation
Mame Descrip... | Type | Data Source | Offset | Update ... | Layer Skyle
Start
Composite - Surface (2) | K Composite 0.000m Dynamic  C-ROAD-... Existing Ground P... 0+000.00m

[} [}
. M3

| By |

Drraw in profile view

ok I Cancel I Help I

7. Jump

Network” link.

to “Pipe/Pressure | P General

Skakion Range
Profile Wiew Height
Profile Display Options

- o

=
: PipefPressure Metwark §

- o am

Data Bands

Profile Hatch Options

Select alignment:
I"::} Storm CL
Prafile wisw name:

I <[Parent Alignment{CF

Descripbion:

=

Prafile view skvle:

[[s Prefie View

Profile wiew layer:

8. Ensure “Storm Network” list is
. General g[%l Select parts From screen
activated.
Station Range Select networks to draw in profile view:
Mame | Select |
Profile Wiew Height
_m Sanitary Network Jj -
T o= A i
Profile Display Qptions i I storm Metwork :
L g g R
P Pipe/Fressure Metwark
Data Bands
9.

Ensure “Show only parts selected to draw in profile view” is actiavted.
Click “Create Profile View”.

i ¥ Show only parts selected to drave in profile view i

-
< Back I Mexk = I: Create Profile Wiew |8
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10. | Zoom out and click any empty
space in the model. T
Ry
e

11. | Close the drawing without saving.
7.5 Labelling Pipe Network Profile including Crossings
This exercise will meet the following objectives:

Creating an alignment from a pipe network.

Labelling the pipe networks in Profile View.

Showing crossing pipe in the Profile View.

No. Descriptions Commands/Remarks

1. Open the drawing.

Haome
LG ﬂﬁﬁ‘ Q Tmport Survey Data |
ﬁ =3 ﬂﬁ' Faints = j
[P T ‘

DA A S fares -

Toolspace

Browse to filename
“35 Pipes-Excercise3_METRIC.dwg".

2. Select the Sanitary Structure 16.

STRUCTURE 18

@f"l '@ Skarm Sewers

= Hyd h
Edit in Skarrn andl Allgnment lE Jerograpns
Sanitary .ﬁ.nalysm: from Networklm Express

3. Select “Alignment from Network” g
ribbon command. w

I Launch Pad |

4, Select Sanitary Structure 18 >
ENTER keyboard.
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5. Verify the highlighted values > OK

':.!Ereate Alignment - From Pipe |
Site:
I <Maone:

-

¥ Mame: i

[}
i I 3MH16 to SMH1E Alignment

I
) Type:

¥
]
]
i i
i I".'_'J Miscellaneous '

LR R R R R Y

Descripkion:

Starting skation: | 0+4000,00m

P et )

:I":E _More !

Alignment layer:

e

| C-RosD

¥ Alignment label set:

=i

: |7 _NoLabels

1 - F|

; -0
: W Create profile and profile wiems y

ols Zancel

| Help |

6. - Sample the “EG” and “Corridor FG” surfaces.

Change the Style for “Corridor FG — Surface (2)” to “Design Profile”.
Click “Draw in profile view” button.

Profile list:
Skation

Marme De... | Tvpe | Data Source | Offset | Update ... | Lawer Skyle
o Skart Eq
§EG - Surface (23 (1) i E E 0.000m  Cynamic  C-ROAD-... Existing Geoynd P... 0+000.00m 0+1
: Corridor FG - Surface (3): E Corridor FG 0.000m  Dynamic  C-ROAD-, ¢ Desian Profile 1 0-+000,00m 0+1
& JE W L b

4| | #

Remove | Draw in profile view (0] 4 | Cancel | Help |
A
7. Jump to “Pipe/Pressure Network” p General Select alignment:

link. |"::3- SMH16 to SHH

Station Range
Profile Yiew Height

Profile Display Options

: PipefPressure Metwork g
b - ————— L]

Data Bands

Prifile Hatch Cptions

Profile view name:
I =[Parent Alignmenl

Description;

Prafile view style:

|i\_.(ﬁE Prafile Wisw

Profile view layer:
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8. Ensure “Yes” is selected for each Station Range Select networks to draw in profile view:

H ; ¥ Name Select :
pipe and structure under Sanitary | oo view Heinht _ '
Network. ) = TN

Brofile Displav Options f & Fipe-(115) [ tes !
: @ Pipe - {116) ] fes o
P Fipe/Pressure Metwork : ! a 17 Ves ]l
Data Bands K
I
Profile Hatch Options i
¥ show orly parts selected o draw in profile view
9. Click “Create Profile View” button and place the Profile View to the right of the site plan.
10. | Select EITHER one pipe or one
structure inside the profile view.
z
“ . PN 3
11. | Run the “Entire Network Profile % @' Properties q
ribbon command. Gl I c
q, Chiect Viewer
Add Add  Resst Me
Labels | Tables  Labels CBISDL?I'ZE Objects | Pro
heral Taos = |
Add Pipe Network Labels o
% Entire Network Flan
! 1
Q Enkire Network Profile §
1
Entire Metwark Secti
% T RERErk 522 Entire Network Profile
\6\ Creates labels For pipe ne
<% Sinale Part Plan
12. | The “STA:” and “OFF:” is missing

because the alignment was created
AFTER the pipe network.

Arforced
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13. | Prospector > Pipe Networks > | Floolspace : -
Networks > Sanitary Network > 3 O E‘.-
Structures. Bictive Drawing Yiew [ e

Elﬁuﬂ Pipe Mebworks :’ %
Elﬁnﬁ Metworks : £
: Sanitary Metwiork, -

= 3

Setkings

----- % Intetference Checks
ﬁﬂ Pressure Metworks

14. | Select Structure 16, 17 and 18.

SMH

15. | Scroll to the right until you see the
“Reference Alignment” header.

=
17 5
SMH o
[=]
o
E e
SMH <
w0z ShH C'EI
— .
=====c====o5
Irmer Hei.. | Rotatio A | Reference lignment [ Sation | offset
v
0000 (e —— e ———
0.0000 {d)
0.0000 {d)
0.0000 {d)
0.0000 {d)
0.0000 {d)

0.0000 (d)

16. | Right-click “Reference Alignment” >

B I

| [T

Edit... Rotatio... | Reference alignm -+
S
0.0000 (d) Hide: colurn
0. 0000 (d_) I Show all colu
LA I:I'l-:l i Recet raliime
17. | Choose “SMH16 To SMH18” | & EEEESnEN T

alignment > OK.

Mame |
"3 Cabernet_Court

733 Cabernet-Syrah Left

"2} Cabernet-Syrah Right

“T3CD3 Left

“Z3CDS Right

—iey

T3CDS_L

=ty

"Trewrah-Frontenact -rR | eft
.

18. | You may need to type REGEN ALL at the command line to see your updated structure labels.
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19. | Our thrid objective of this exercise to to investigate the Crossing Pipe scenario. Pan your drawing until
you see the Storm layout located on Syrah Way.
The sanitary pipe network has already been laid out on the Syrah Way Profile. You want to show the
four storm pipes where they crosses the sanitary so you can adjust the pipe elevations, if necessary.
20. | Select all four pipes that cross perpendicular to the Syrah Way alignment.
21. | Run the “Draw Parts in Profile” | et e o s
ribbon command. 5 A
” i L @%’
e Parts Lisk : Draw Parks : Interference
> i in Profile Check
i Metwork Tools |
22. Pan to the Syrah Way Profile
View. gy i
AF -;h"—lb\
T L]~ =y |
Click the title of the Profile " W
View. i /,"’
I |t f/
I 1
23. | You should see four blue colour

crossing pipes in the Syrah Way
Profile.

;

\\
A

| pr—y = |
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24, Hit ESC keyboard. S
] ¥y .
i v
Select the Syrah Way Profile 2} : Lﬁ ' 1
view' 0 Criberia | Profle iew B skzbion
. . “dbor :: Peoperties : Trarksr
Run  the Profile  View [Ty v ||
Properties” ribbon command.
25. Goto “Pipe Networks” tab.
. “ Infermaticn |btat|0ns |tlevat|0ns |Pr0f||es |Ban:|s ||—atch‘ Hie Metiworks | g
Activate “Show only parts | ~— b b L 2
drawn in profile view”. Hane | Drew | Descrition
= m Sankary hetwors
@ Pip=z - (109) || Vs Finch PYC
@2 Pipz - (111} es & inizh PYC
& ripz {112) Yos % inch MG
- @@ Pip= -(113) Yes & inzh PYiC
- 12 [#] tes SMH
- 13 [#] ves SMH
-6 14 [#] ves SMH
- 1 [#] ves SMH
e q Ves SMH
D-m Storm Metaork
P Pip= -(119) fes “ginch R
&2 Pin= - (174) es “finrh RCP
@ Pips - (125) e “@in | REP
@ Pipz - (126) Vs “Ginch RCP
L7 sron et pans oo e g |
I Shaw oaly cressing pipes
26. | Change the Crossing Pipes style as shown below:
Information IStatiuns IEIevatiu:uns IF'ru:uFiIes IBands IHatch Pipe Metworks |
Mame | Drraw | Description | Laver | Style | Skyle Cverride |
I Sanitary Metwork
IEI ﬁ“ﬂ SI:DrrnNetl.-uurk-I g —
----- @ Pipe - (119) Yes  18inch RCP C-STRM-PROF Double Line {Stc:rm:I Pipe Crossing Pipe (Storm) i
----- Es.‘.-'i Plpe (124} ¥es  18inch RCP C-STRM-PROF  Double Line (Storml Pipe Crossing Pipe (Starm)  §
¥es  18inch RCP | C-STRM-PROF  Double Line {Sturn'; Pipe Crossing Pipe (Storm) :
18inch RCP Fipe C ing Fipe (Skorm) -
27.

N

R P Y e C e T
e
"
T

AN
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28. | Adjust the levations of the crossing pipes as needed.
Close the drawing WITHOUT saving.
7.6 Pipe Network Interference Check

In Building Information Modeling (BIM), one of the main reason of adopting the BIM technology is to detect
any clashes of components within the project boundary. This feature is popularly known as Clash Detection.

In design, you must ensure pipes and structures have appropriate separation. The following exercise will lead
you through creating a pipe network and using Interference Check to scan your design for potential pipe
network conflicts.

No. Descriptions Commands/Remarks
1. | Open the drawing. This drawing LYEH SiGs e v isice
includes a sanitary sewer pipe Hrre R
network and a storm drainage %Jmﬁ' ﬁl“‘m“m"[’atﬁ i
=] Faints = 1
oolspace (L= 3
network. i Fd AE | 45 < wfares - 11
Browse to filename
“36 Interference_METRIC.dwg".
2. In the drawing, select ANY part
from either network.
In this example, we select one of
the crossing pipe (Storm drainage).
3. Run the “Create Interference | ENEeld=EreT A aEE T Vel R ClT! Ty lylecd

Check” ribbon command.

llisg
Jraw Parts
in Profile

Tools

Interference .| Stoem Edit in Starm ar
Check Sewers | Sanitary Analy:

. 1
Create Interference Check 8 [l
e —
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4, Select the OTHER pipe network.

In this example, we will click at one
of the Sanitary Sewer structure.

oL Wiretrame| Jl| \ \ J,/ fn) 6
s \ S
\ //' ;;'=‘
N/ &
RN =t e
25 e o
i e s
G ==
SRR - i =
?W“@ f{,if—xf;Pf;T
./f i : 5 y
2
36 i

network parts that are within a
certain tolerance of one another. In
this exercise, we allow 0.5m
distance.

This setting creates a buffer to help
find parts in all directions that
might interfere. If you forget to
activate “Apply 3D Proximity
Check” option, you would only get
“direct” physical collisions among
pipe networks.

Click “OK” twice to the
Intereference Check.

run

5. - Verify the highlighted values. P create Interference Check x|
Click “3D proximity check | ipame: 1
criteria...” button. §|Exercise "Fr'l
| P —
Description:
Wetwork s |
:Igﬂ Sanitary Metwork : j ff_[&l
¥ pletwark, 2: :
- EEEET =1 &
Laver:
| c-5TRM ﬁl
Interference style:
I@% Bazic: ﬂ @ "l
Render material:
[y _GLoBaL_ d E[&|
o OR O OE G OF DGR T OE oy
: 30 proximity check criteria, ., : |
QK I Cancel | Help |
.
6. You're interested in finding all x|

¥ Apply 20 Proximity Check
% Use distance:
| 0.500m

" Use scale Factar:

|2.DDD
Ok, I

Cancel | Help
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7. A report is presented telling you | FXTIae] s k8 B ea | bl ira bl x|
that there are three clashes have
been detected.
Interference check created.
. i Mumber of interferences found: 3.
Just hit OK. e
: Al [ — o
8. S—ioto 'Prf')spector and right-click | £ Toolspace. 1l I
Exercise” > Zoom to. 3 | [7]
I.ﬂ.ctive Drawing Yiew j E
: =
El--ﬁ'ﬂ Pipe Networks ;I o
Eﬂ MNetworks S
E% Inkerference Checks
Ol
ﬂ'ﬂ Pressure Metworks REdURInterfere
Corridors Interference Ct
-3 Assemblies Delate...
* Intersections
[]"ﬁ Surwey :'"EEIEFL-
[] Wiew Frame Group 0 18 T
EI"E‘ Daka Shorbeuts [C:Cin s
@g‘ Surfaces Refresh
9. A small marker denotes where the
interference occurs.
pere e maa ‘“\\
10.

Select any one of the interference marker, the pipes that intersect, and the nearby inlets.
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11. | Run the “Object Viewer” ribbon - & )
command. I;E ] '_ Properties

-
VA object vi
oy 43 2 v |

-":5 Isolate Objects I

General Tools

12. | You will clearly see the interference marker (sphere-shaped) telling you that 0.5m clearance distance. So
long as ANY pipes/structures touches this 0.5m spherical marker, they are considered as

clash/interference problem.

13. | Close the Object Viewer mode.

Close the drawing WITHOUT saving.

7.7 Creating Pipe Tables

Preparing a clean construction drawing is a big challenge for infrastructure project. Would it be better to
replace those engineering parameters in a tabulation format? Let’s explore how to simplify the drawings using

Pipe Network Table feature.

No. Descriptions Commands/Remarks
1. | Open the drawing. This drawing ) = ) |
includes a sanitary sewer pipe o
network and a storm drainage X‘
network. Toolspace

Q Import Survey Data

] {
ﬁg %ﬁ' Paints = !
T r

A Siwfares -

Browse to filename
“35 Pipes-Excercise3_METRIC.dwg".
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2. Goto “Annotate” > Add Tables > Home  Insert R
Pipe Network > Add Structure. \Q D A ARG |Sterdan
Find text
Add L Add Multiline 5 Check s
Labels | Tables | Texk speling 0.zo0
Labels & &dd Paint Table | Text =
- Add Surface Legend Table
35 Pil
Figure Y ——
L Parcel 4
[ e bldN0e0 - - -
. Pipe Ne
fctive Do = B csiire Mebwork —
El- 3 Yolume 4
: g:@ Line and Curve *
3. Just hit “OK” to accept default D X
va | ues. Table style:
=~ B
Talile laeer
| BT §I
% Ry rebunrk
Select nckwarls:
Iﬁ“ﬂ Saritary Metwork, j EI
" Mulkple selection
i1 | o strictires selectad,
¥ split table
IMaximurr rows per tabe: IZD 3:
Maxirmurr tables pe- skack. |'3 3:
Offset: I 40.00mm
i~ Tile kasles
% pcross ' pown
i~ Benawior
Reactivity made:
" Static & Dunariz
| OF I Cancel | Help |
A
4, Click any empty space in the drawing. The sample Structure table is shown below:
STRUCTURE TABLE
STRUCTURE NAME: DETAILS: PIPES IN: PIPES GUT
1200 M -
12 i) Fips - (1113, 225 MM REINFORCED GONCRETE INY OUT=250.52
INY DT = 250.518 Loy
1200 mm
RiM = 261.31
2 SUMP=249.23 | Plpe-[101), 225 mm REINFGRCED CONCRETE INVIN =24826 | Plpe- (102}, 225 mm REINFORCED CONCRETE INV OUT=249.26
INVIM = 243259
MY OUT = 244,260
1200 mm
RM=260.79
12 SUMP=249.42 | Plps-[111), 225 mm REINFGICED CONCRETE INVIN =24845 | Plpe- (112}, 225 mm REINFORCED CONCRETE INV OUT=249.45
INVIN = 245,452
INV QUT = 249.462
The table creation for pipes is similar to the structure table creation process.
5. Close the drawing WITHOUT
saving.
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CHAPTER 8 : PRESSEURISED PIPE NETWORKS

Since version 2013, AutoCAD Civil 3D has been enhanced with a brand new feature called pressure networks.
Pressure pipes work differently than gravity flow pipe systems within Civil 3D. Much of the need for custom
parts like valves or hydrants is eliminated with these systems.

8.1 Creating Pressure Network Parts List

In the following exercise, you will create a pressure network parts list for water supply system.

No. Descriptions _ - Commands/Remarks

1. Open the drawing. This file is set up
with a layer state that makes other
objects grey. This will help you
focus on the placement of pressure | |Teslszace(.2
pipe networks objects.

Haome
g LO ﬂﬁﬁ‘ .@ Import Survey Data i
ﬁ = =$ Faints = j
[Fa Tl ‘

DA A S fares -

Browse to filename
“37 Pressure_METRIC.dwg".

2. Goto Home tab > Create Design > | Hilils AR G e
Set Pressure Network Catalog. ¢ Parcel ~ % alignment - & Intersections - | Prof
f)’ Feature Line - f Profile = 55* Assembly - —5* San
@*’ Grading - m Carridar ﬁﬁ Pipe Metwork, - ﬁ Secl
| | Profile &
Il[:; Create Figure from Object Create Metwork Parks List
‘.Pﬁ Create Subassembly From Polyline Create Full Parks Lisk
ﬂ;; Create Polvline From Corridor Eﬁj‘ Set Fipe Metwork Catalog
C}' Create Boundary From Corridar Part Builder
R -
s BE St Pressure Network Catalog :
.‘-E:]- S RS
3. Verify that the Catalog Database | | ERSEE A C o g & 3

File is set to
“Metric_LAWWA_PushOn.sqlite”.

Catalog Folder:
I C:\ProgramDataisutodeskiCaD 201 HenulPrissure Fipes Cata Ebl

. . | ettt e
Flanged join type and Mechanical | j<atalog database fie: i
join type are not supported in Civil :|Metric_nwwp._PushOn.sqlite: =l
3D. However, the most commonly | *=====ec=eaa==i
used join type in modern water ok I e | Help |

supply construction is the push-on
type.
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4, Goto Settings tab > Pressure
Network > RC Parts Lists > New...

Ispace
H
|Active Drawing Settings Yiew LI JE
- Mass Haul Line -l 7
I:I--?-"q: Mass Haul View &
E]--@E Catchment
[]--ﬁﬁ Pipe Metwork 5
H-&2 Pipe : -
E]--ﬁ Structure : E
E—:I--m Pressure Metwork 4$
5@ =
Ve " Stand:
= Commands Refresh
-4 Pressure Pioe =

5. Rename the Pressure Network
Parts List to “Watermain”.

': Pressure Network Parts List - New Parks List

Information |Pressure Pipes |Fittings I.ﬁ.ppurtenances |E

= e ey

¥ hame: ]

i | Watermain :
e |
Descripkion:

I

6. Pressure Pipes tab > RC New Parts
List > Add material...

adPressure Network Parts List - Watermain

InFormatior\: Pressure Pipes |Fittings |.0.|:||:|urtenances IS
]

Mame Style

Add mal

Copy value to clipboar:

7. Activate “ductile iron” > OK.

‘-']Pressure Metwork Catalog

[F- = Material

8. Right-click “ductile iron” > Add

size...

' SPressure Metwork Parts List - Watermain

Information  Pressure Pipes |Fittings I.ﬁ.ppurtenances |Summary |

Mame

=- Wakermain

L T
F" "

| Skyle | Render Material | Pay Item |

Delete, .,

9. Verify the highlighted values > OK.

Y add Pressure Pipe Sizes

| Walue | Lnit I Add all sizes |
250,000000 mm 0[]

: Propert

W} Mominal Diameter

| :
j| Inner Diameter

: Cuter Diameter

274.000000  mm
12.000000  mm
: Zuk Length & m

5.000000 deg

: Allowable Deflection

B e Lo T S Y
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10. | Switch to “Fittings” tab > RC New | | [Hr ot e A A e e e
H ]
Parts List > Add type"' Information IPressure Piped  Fittings |F\Ppurtenances |Summary |
Tarme Shyle
Copy value ko clipboard
11. | Activate all types of fittings > OK. P Pressure Network Catalog
E- & ductile iron
Elbow
12. RC “ductile iron Elbow” > Add size... YPressure Network Parts List - Watermain
Information |Pressure Pipes  Fittings |F\ppurtenances |Su
Tarme | Stylel Render Material
E|-- Wy akermain
ductile iron Elbow
i -- ductile iron Tee
13. | Set the values as highlighted > OK. Y add Fitting Sizes
pmm
Propert || Yalue i Linit | Add all sizes |
Bend Angle : 11.250000 :deg
Morninal Dismeter  § 250000000 dmm ]
Alloweable Deflection ; 5.000000 ideg
., o Y T
14. | Repeat steps 12 and 13 for 22.5°
and 45° bend ang|es elbOW Wlth the Information |Pressure Pipes  Fittings |nppurtenances ISummary l
same 250mm nominal diameter
. o Mame | Style
and Allowable defection of 5°. = _
=l ¢f Watermain
=k ductile iron Elbow _
elbow-250 mm-11.25 degres-push on-duc... WATER FITTING
15. | RC “ductile iron Tee” > Add size... Y Pressure Network Parts List - Watermain

Information |Pressure Pipes  Fittings |Appurtenances IE

Mame

El- £ Watermain

ductile iron Elbow

Add size

Delete...
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16. | Set the nominal diameter to =II_].Ilu.i:h:l Fitting Sizes
250mm > OK.
Properkt add all sizes
Maominal Diameter 250, 000000
Allowable Deflection  5.000000 deg
17. | Switch to the Appurtenances tab >
RC New Parts List > Add type... Infarmation |Pressure Pipes |Fittings Appurtenances |5un'||
Mame Style
..... £ .
Add tvpe...
Copy walue to dipboard
18. | Activate the “gate valve-push on-
ductile iron-16 bar” > OK.
B[ Valve
gate valve-push on-ductile iron-16 bar
19. RC ”gate valve-push on-ductile Information IPressure Pipes | Fittings  Appurtenances |Summar
iron-16 bar” > Add size...
Marme | Sbyle | Rende
B g Watermain
20. | Set the Nominal Diameter to | M
250mm > OK. Information IPressure Pipes IFittings Appurtenances |Summary |
Tarme | Shyle | Render M
| Property ‘alue Unit | Add all sizes
Mominal Diameter 250,000000 |mm |
21. | Click OK again to complete the creation of the Watermain pressure network parts list.
Close the drawing WITHOUT saving.
8.2 Modelling the Watermain Pressure Network

In this exercise, you will create a water supply pressurised network. Use the red-colour “X” markers in the
drawing as a guide for placement, but don’t worry if your pipe network is slightly off from the guides.
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Commands/Remarks
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Open the drawing. This file is set up
with a layer state that makes other
objects grey. This will help you
focus on the placement of pressure
pipe networks objects.

Insert  Annotate

LG mﬁ‘ Q Import Survey Data i
ﬁ =] dﬁ' Foints = j
FEE :

A Sfares -

Tonlspace

Browse to filename
“38 Watermain_METRIC.dwg”.

Home tab > Pipe Network >
Pressure Network Creation Tools.

Ciubpuk

- ":if Alignment - ﬁ Intersections - i\_{*f Profile View -

EEE* Assembly -

E‘ﬁ Fipe Network =

"
s
gij PFipe Metwork Creation Tools

g% Create Pipe Mebwoark fram Object

|

|
: Eﬂ Pressure Metwork Creation Tools  §
' , !

i I Femabe Pl e Blebieds Femee Sibinb

zling - l‘*’ Profile -5* Sample Lines

Jem ﬁ Corridor

Create Design «

[2D Wireframe]

ﬁ Section Views ~

Set all values as shown > OK.

Metwork name:

| “Wakermain Morth

Metwork description:

Parts List
I ‘i atermain

Layers. . |

=

Surface name:
I@ Composite

Alignment name:
I"::)— Syrah way

=l &
=1 &
d®- el
J® - e
d®- e

Pressure Pipe Label Skyle:
|4% DIP*WATER TEXT

Fitting Label Style;

|z Fiting Label
Appurtenance Label Style:
Iég_’é Appt Label

Set the default cover to 1.500m.

" Composite vrCEv;r:. = -:

Metwork
| Properties

T Syrah Way v: 1,500m :

| ———

A watermain -

&=

Tebwork, Settings |

Set the OSNAP to “Insertion” only.

Snap and Glidl Polar Tracking Object Snap |3D Object Snap I-[

¥ Dbject Snap On [F3) [ Object Shap Tr.

Object Snap modes

]
O I Endpoirt i 0 M Insetion
[ S ———— |

A [ Midpoint b I Perpendicular

o [ Center 7 [ Tangert
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6. OSNAP at the first red-marker label
) ]
1 and click. \ %
w *
7. Place the first bend by clicking (or 7/]
OSNAP) near red-marker label 2. —
mm
8. At the bend, you are restricted to
the ALLOWABLE bending angles /
listed in your part network. The
yellow-colour compass glyph that %////,n_@rﬁ
appears represents the elbow ) P /;
angles to the left and right of your y [ =
pipe. If you had not included / /
multiple elbow angles, only the 2 | e
default elbow angle of 11.25°| X /’f'
would be available. //
9. Turn off the OSNAP (i.e. press F3
keyboard).
10. | Click the red-marker labelled 3 until
labelled number 8.
11. | Hit ESC keyboard to terminate the
command.
12. | Select pipe between label 7 & 8.
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13. | Touch the cyan-colour diamond
glyph until you see the “Defection”
notation.

Click this diamond glyph.

14. | Use the defection angles (yellow-
projected lines) to aim at the green
circle.

15. | The pipe has been deflected to
target to the green circle.

16. | Click the “+” cyan-colour glyph to
continue the layout.

17. | Continue placing the elbow at X lael
9 and 10.

From this moment, the elbows may
not be placed exactly on the X-
marker anymore.

You can always use the glyphs to
re-position the pipe location after
the fact.
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18. | Hit ESC to end the command.

19. | Change the fitting to “Tee- zpress Taols  Plug-ins  Plug-ins  Featured Apps
250mmx250mm”. Then, click “Add T e———,
Fitting” button. & add Fitting ¥ tee-250 mm x 250 mm- pushar = : ]

i Inserk |
20. | As you hover the cursor near the
end of the pipe, you will see the : ':
“Add Fitting” glyph as shown. X-A-l_—_—_—_—_—_—__
Just click to add the Tee Pressure Pipe
connection. Mame Pressure Pipe - (21)
Style  DIP-WATER

21. | Hit ESC keyboard to end the
command.

STy T

Properties. ..
m} Cuick Select. ..

22. | Click the Tee > right-click >
“Disconnect from pressure part”.

Pressure Network Properties, .,

Edit Pressure Metwork. ..

Fitting Properties. ..
Edit Fitking Style...

Disconnect from pressure park

Run Design Check...

23. | The command line says “Select connected pressure part:”. Click the pipe before this Tee.
Now that the part is disconnected, you are free to rotate it into place.
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24. | Select the Tee > click at the
“Rotation” cyan-colour glyph.

25. | Enter “-90” at the Dynamic Input.

26. | The Tee is now rotated to the
correct position, but it must be
reconnected back to the pipe.

27. | Click the Tee > click the “Location”
glyph > move the Tee until you see
the connection glyph > click.

Pressure
Skyle DIP-WaAT
1

::::: oMTWAN

28. | Select the Tee to reveal the grips >
click the “+” glyph (North) to
continue the layout.
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29. | Place the Tees at marker label 11
and 12.
Hit ESC keyboard to end the task.
30. | Repeat steps 28 and 29 but working
towards South marker.
31. | Click the “Add Appurtenance” Plug-ins  Plug-ns  Featured Apps
ribbon command.
?’ Add Fitting kee-250 mim x 250 mm- push o =
:&-.ﬁad-,ﬂ.:p:rgrgrze-: gate vakee-250 mrm-push on-di. =
i Insert
32. | Place the valve at the end of both
North and South end pipes.
33. | Close the drawing WITHOUT saving.
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8.3 Pressure Pipe Networks in Profile View

Pressure pipe networks can do things in profile view that gravity pipes cannot. With pressure pipes, the profile
view can be used to add on to the pipe layout, change straight pipes to curves, and delete parts from the
project altogether.

In the following exercise, you will draw the pressure pipe network in profile view and modify the layout using
the “Follow Surface” command.

No. Descriptions - Commands/Remarks

1. Open the drawing.

x LG i1 Q Tmpart Supvey Data
=

Toolspace

t
ﬂﬁ' Foints = j
i

A < wfares -

Browse to filename
“39 PressureProfile_METRIC.dwg”.

2. MOdIfy tab > Design > Pressure Plpe Annotate  AWGTSNE Aralyze  Miew  Manage
Network Parzel 23 sligwment = nkersection

J Festurs Lins ¥ Profils ;gl Aesarnaly E:I
(% arading corider 3] Pipe Metwork

=3 Comvert 20 to 30 Polylines
#‘3 Corvert 0 ko 20 Polylines
T2 Edit Polylire Elevations

E, Corvert YDA Subasserblies bo JHCT

E, Corwert WBA Jipe and Structre Tules to MET

3. Run “Alignment from Network”
ribbon command.

Design Depth gy Alignment  § Clase
Check Check jfrom Metwork

e o m am d

Analyze | Launch Pad | Close

4, Click the icon of Gate Valve at the | _.—
far right of the drawing.

5. Click the southern part of the
project.
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6. Hit ENTER keyboa rd' ul:reate Alignment - From Py il
Site:
Verify the highlighted values > OK. [ <Nore> ] & |

=
o
=
]

: I Syrah Water: : |

2

I".'.'J Miscellaneous

Descripkion:

|
e
=
=
Starting station: I 04000, 00m
Alignment style:
IZI‘:| Proposed j @ "| El

Alignment layer:

| c-RoaD él

Alignrment label set:

Ié?—l‘g’ Maijar Minor H+Y Geometr j = v| @I
2

P

i[¥ Create profile and profile view g

Ok Cancel | Help |
A
7. - Add the “Composite” surface. Edleles
Click Draw in prOf”e view. Mame De... | Type | Data Source | Offset | Update .
: Composite - Surface (21 | ; \L’ Composite 0.000m  Dynamic
- o am Em an oEm oam Em amoamowm wb

1]

i ; T !
Remaove | 1 Draw in profile view I i

8. Verlfy the Pipe/Pressu re N etwork Staticn Range Seert nebwarks Fo draw in oeafile vize

. . . harre | Select
lists as per highlighted > Create Profile Visw Heiht =
Profile View. Prufile Dbplay Do 1 Forn Hetwark O
21T watzrmain Morth

P FiceiPressire Hetwork - PressurePips - (12) 7Tz

Data ands éé' Pressire Hips - (135) fes

- & PressirePips - (1) tes

Prafile Haben Spkions 6;9 Pressure Pips - {15) Tes

éy Pressire Pip=s - (16) |v| tes

f Pressi ve Pins - (17) YR

699 Pressire Plp= - (18) fes

- & PressirePips - (19) [#] ves

é{@ Mressore Nips (200 Yos

- & Fiting - (10) tes

- & Firting - (1) e

- & Filling - (12) e

- & Fitting - (13) tes

- Fiting - (14) tas

- & Fiting - (15) tes

- & Fitting - (16) Ves

- & ritting - (17) tes

1| Appurtenance - (3 Yes

- 1B Appurtenance - (4 Yes

¥ show only 2arts selected ta draw In proflle wew

9. Place the Profile View by entering
coordinate (700,000, 60,000).
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10. | You should see the completed o S VT PROTRE .
profile view in the drawing. e | o =
Our next mission is to align the - o -
pressure pipes to follow the — B =
Composite/proposed surface - i - ”
having 1.5m depth below this = \'Ztﬁ\ e kR | e
surface.
\\‘::‘:\
2 \:‘% S
"1
N Y

11. | Select ANY part in the Profile View. - Syvek Vialo FROFLE

]
&%D
Vsl

12. | Run the “Profile Layout Tools” | Hil:iaLE!

ribbon command. A
2 | | 4

Mekwinrk, Edit Pressure Pipe &
Properties | Mebwork |  Properties P

I&,?I Plan Layout Tools
o]

13. | Run the “Follow Surface”.

.---q

%: W : ﬁ Break Pipe ﬁ Change Slope

] Lch— : 52 Delete Part y Change Elevation

| Fipe y Surfaced 5] panoramsa

| Modify
14. | Click the both first and last pipe in | ., aym vamreRorLE i
the Profile View > ENTER o o= T | s =
_tz
e ] ~—

15. | Enter “1.5” for depth below
surface.
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16. | The new Profile of the pressure

pipe network is displayed. P e
= 2 o sl 5
| T = e
s Rl M
Bl ™
- N
\ -
\\‘\‘t\ \\.\ .
N %
. o
QL\\ S

17. | Close the drawing WITHOUT saving.

8.4 Design Checks

Pressure pipe networks differ from the gravitational pipe network when it comes to design check. Since the
fluid in a pressure network can go uphill, the rules you saw in gravity systems no longer apply. The main
concerns for a pressure system are pressure loss and depth of cover.

Bear in mind that Civil 3D is for modelling tool NOT analysis software. So, Civil 3D will NOT compute the
pressure loss at each junction, but you can set an acceptable range of values for pipe bends and radius of
curvature for curved pipes.

Design Check will check for improperly terminating pipes, mismatched pipe and fitting diameters, any curved
pipe whose radius has exceeded acceptable values, and pipes that have exceeded the maximum deflection you
set up in the parts list.

In the following exercise, you will modify command settings and run a depth check on the pressure pipe
network.

No. Descriptions Commands/Remarks

1. | Open the drawing. 15 G- [

Insert  Annotate  Modify

.[,—__-] Import Survey Data

5
i
ﬁ =] %ﬁ' Faints = j
i

Toolspace
FR A 7 5 wfares »

Browse to filename
“40 PressureDesignCheck_METRIC.dwg”.
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Goto Settings tab > Pressure
Network > Commands > RC
RunDepthCheck > Edit Command
Settings...

P T

"@ Parts Lists
B Commands
AddAppurtTable

T = w
EIB'E Pressure Metwork 8 ;I ﬁ
&

Settings

r
I
i
i
i
AddPressurePartPlanLabel [}
AddPressurePartProfLabel :

i

I

i

Supvey

(]
(&
o
11}
o
m
=)
25
m
b
]
C
c
m
o
[\
=
=
&
Toolbox

-7 RinDesignCheck

Verify the highlighted values > OK.

= Run Depth Check
IJse Min Depth of Cover Yalidation
Minimum Depth of Cover
IJse Max Depth of Cover Yalidation

Maximumn Depth of Cover
— T = = -

Yes
2.000rm
Yes
10,000

Select the far left pipe in the Profile
View.

Mg
w

Run the “Depth Check” ribbon Add-ins 2atured Apps
command. ="

JP @ Izt M

Draw Parts D35|gn| Depth ' Aligrrment
in Profile | Checky Check | From Netwark
rk Toaols | Analyze | Launch Pad
Click the far left pipe, then far right
valve > ENTER keyboard. g [ o 9
Ty .\\___\
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7. Verfy thevalue > O

Select parameters to check:

¥ Minimum depth of cover

| 2,000m

¥ Mazimum depth of cover

| 10,000m
8. In both plan view and profile view,
warning will appear if any Depth J P —_
et
Check violations are found. S . i
3::::.-*__'"—___:::::3: %
e L
'\'J';__\ \\\
~
=
i
=
=
9. Hover over any of the warning, a . i e TN
yellow tooltip box will elaborate e = T,
the details of the warning. —
— \
/#—I__H | Minimum Depth of Cover Yiolated
£ s /ﬁ_—d_pf From 0+053,90m ko 04033.05m along Syrah Way.,
L A il Current minimumm depth of cover is 1,492m,
Minimurn Depth of Cover Required is 2,000m.
| |

10. | Close the drawing WITHOUT saving.

Disclaimer:

THE AUTHOR MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING THESE
MATERIALS AND MAKES SUCH MATERIALS AVAILABLE SOLELY ON AN “AS-IS” BASIS.

IN NO EVENT SHALL THE AUTHOR BE LIABLE TO ANYONE FOR SPECIAL, COLLATERAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF PURCHASE OR USE OF THESE
MATERIALS. THE SOLE AND EXCLUSIVE LIABILITY TO AUTODESK, INC., REGARDLESS OF THE FORM OF ACTION,
SHALL NOT EXCEED THE PURCHASE PRICE OF THE MATERIALS DESCRIBED HEREIN.

The Author reserves the right to revise and improve its products as it sees fit. This publication describes the
state of this product at the time of its publication, and may not reflect the product at all times in the future

Author’s Note : Should you find any errors or misleading information within this customized courseware,
please send your email to autobimnetwork@gmail.com.

Thank you.




