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In this class we are going to look at how we can create and model geological data with the Geotechnical
Module in AutoCAD Civil 3D software. The class will cover how to import and generate boring holes and
surfaces in AutoCAD Civil 3D software, and then we’ll go on to cover the essential techniques in
modeling the subsurface data. The class will see how to use Feature Lines and Break Lines to mold and
manipulate AutoCAD Civil 3D software surfaces to model geotechnical features. We will then learn how
to convert the AutoCAD Civil 3D surfaces into AutoCAD software 3D solids ready for use in other
software systems like Revit software and InfraWorks software. This class is designed to assist you in
your understanding of the techniques used to model and visualize substrata in order to better
understand and present information

Learning Objectives
At the end of this class, you will be able to:

e Learn how to import and create boring holes and surfaces
e Understand the principles of modeling geology surfaces
e Comprehend the use and role of Feature Lines and Break Lines in modeling geology

e Learn how to convert the subsurface data in AutoCAD software 3D solids ready for export

About the Speaker
Gary Morin, originally trained as a civil engineer and has over 30 years experience working in
the production and support of a range of geographic information systems and CAD software
systems. As the technical director of Keynetix, which he co-founded in 2000 to specialize in
geotechnical data management software, Gary heads up the geotechnical Building Information
Modeling (BIM) development and is responsible for the design and support services for a range
of products designed to manage geotechnical data in the BIM process, including the
HoleBASE Sl extension, the Geotechnical Module from Autodesk, and advance HoleBASE SI
extension for AutoCAD Civil 3D software.

Gary.morin@keynetix.com

Linkedin: uk.linkedin.com/in/garymorin63
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Rules

Always open drawings from within AutoCAD Civil 3D, DO NOT open drawings from File
Explorer, as the Geotechnical Module will not start up correctly.

Learn How to Import and Create Boring Holes and Surfaces
In this session we are going to look at the CSV format for importing boring locations and
geology strata.

To enable this it is essential that the two files required are in the correct format and have the
correct data.

File format

The file should be true CSV (Comma separated Values), the Geotechnical Module does allow
different delimiters, but this needs to be specified within the Import dialog.

Delimiters supported:

e Comma(,)
e Semicolon (;)

e Colon ()
e Vertical Bar (])
e Tab

In the UK and USA we use a dot (.) to represent the decimal point, if in your language you use a
different character, ensure you have the correct operating system language specified for the
corresponding point character, otherwise errors will occur.

Text does not need to be quoted.
The two files can be of any name, but should have the .CSV extension.
The two files contain:

e Boring Locations
e Boring Strata
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Boring Locations

This file contains the information relating to the location of each of the boring.

The file should include a row for each boring location, containing the following information. The
file must use the precise column headings specified.

Column Description Mandatory Example
Heading

LocationID Location unique ID Yes BH0001
LocationType @ Type of activity at location Yes RC
Easting Easting or longitude of the location of hole = Yes 123456.4
Northing Northing or latitude of the location Yes 232467.3
GroundLevel  Ground level relative to datum of location  Yes 35.43

or start of traverse

FinalDepth Final Depth 8.37

Orientation Orientation of hole (degrees Clockwise 87
from north)

Inclination Inclination of hole (measured positively 56.3

down from horizontal in deg)

Example location file:

LocationID,LocationType,Easting,Northing,Ground Level,FinalDepth,Orientation,Inclination
BH13,RC,348810.69,312280.95,57.33,,,

BH9,RC,348801.13,312224.73,51.98,,,

BHS8,RC,348776.3,312250.22,53.06,,,

BH11,RC,348749.43,312520.97,62.99,,,

BH1,RC,348743.68,312482.79,61.64,,,

BH19,RC,348740.94,312224.17,50.68,,,

BH3,RC,348731.53,312327.8,57.33,,,

Boring Strata

The Boring Strata file contains all of the strata readings from down individual borings.
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Column Heading Description Mandatory = Example
LocationID Location identifier Yes BHO0O01
DepthTop Depth to the TOP of stratum Yes 7.43
DepthBase Depth to the BASE of description Yes 8.12
GeologyCode Geology code At leastone | LC

of these
GeologyCode?2 Second geology code fields must SAND
LegCode Legend code exist 102

The strata banded in the geotechnical module is made on one of the three columns
GeologyCode, GeologyCode2 or LegCode. The strata names contained within the three
columns should be consistent throughout the project, but the actual values are entirely up to
you, although if you have render materials based on strata hame they should match your
materials.

However it is best to use GeologyCode column as the default strata as this is used to
segment/band the 3D boreholes.

Example

LocationID,DepthTop,DepthBase,LegCode, GeologyCode,GeologyCode2
BH1,0,0.5,101,TOPSOIL,
BH1,0.5,1.5,102,MADE,
BH1,1.5,3,803,SANDSTONE,
BH1,3,4.5,801,SANDSTONE,
BH1,4.5,8,803,SANDSTONE,
BH1,8,12,803,SANDSTONE,
BH10,0,0.6,101,TOPSOIL,
BH10,0.6,1.4,102, MADE,
BH10,1.4,3.1,201,CLAY,
BH10,3.1,5.8,501,GRAVEL,
BH10,5.8,8.6,803,SANDSTONE,

Data entry rules for strata
1. Each record must contain a valid location ID

2. Depth top and depth base must be specified for each record.

3. The strata bands should not overlap down an individual hole
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4. Use consistent stratum names.

Exercise 1: Creating and validating the CSV files

In this exercise we are going to create the two CSV files from existing Microsoft Excel
workbooks and validate them using notepad.

1. Navigate to folder:

C:\datasets\Hands—On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces with
AutoCAD Civil 3D Ready for BIM

2. Double click on the boring locations.xlsx file

The file will open in Microsoft Excel

GO . Boring location.xs« - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
< ’f‘_“ Calibri "o KA = P Wrap Text General %_} # | Normal Bad Good
. < Format Painter = Formatting® Table -
Clipboard 5 Fant n Alignment 5 Number 5 Styles
H10 | JIe
A B C D B F G H

1 LocationID LocationType Easting Northing  Ground Level FinalDepth Orientation Inclination
2 BH13 RC 348810.69 312280.95 57.33

3 BH9 RC 348801.13 312224.73 51.98

4 BH8 RC 348776.3 312250.22 53.06

5 BH11 RC 348749.43 312520.97 62.99

6 BH1 RC 348743.68 312482.79 61.64

7 BH19 RC 348740.94 31222417 50.68

8 BH3 RC 34873153 3123278 57.33

9 BH4 RC 348697.94 312408.07 58.74

10 |BH16 RC 348676.37 31226131 50.42 |
11 BH18 RC 348667.2 312545.47 57.74

12 BH14 RC 348661.53 312502.72 56.54

13 BH2 RC 348632.2 312361.03 53.4

14 BH15 RC 348598.1 3124959 52.19

15 BHS RC 348597.3 3122833 50.23

16 BH17 RC 348561.5 312476.58 50.7

17 BH20 RC 348560.33 312325.89 50.68

18 BH10 RC 348557.44 312558.53 50.42

19 BH6 RC 348553.89 312359.69 50.38

20 BH12 RC 34852143 3125119 50.73

Boring location | (3 .

READY

3. From the File tab select Save As

4. From the Save as type list pick CSV (MS-DOS) (*.csv)
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~ Name Date modified Type
& This PC .
Boring location.xlsx 07/11/2014 16:25 Microsoft Ex
@ Autodesk 360 (Ga . i
Boring strata.xlsx 07/11/2014 17:14 Microsoft Ex
iy Desktop
| Documents
4 Downloads
¥ Music
L Pictures
B Videos
& 05(C)
w» Copy of E (E)
= Filestore \\NAS) ¥ < 2
File name: | Boring location.xlsx v
Save as type: | Excel Workbook (*.xIsx) v
Authors: Excel Workbook (*xlsx)
"|Excel Macro-Enabled Workbook (*xlsm)
Excel Binary Workbook (*xIsb)
Excel 97-2003 Workbook (*xls)
XML Data (*xml)
. Single File Web Page (*. mht*.mhtml}
= Hide Folders Web Page (*htm;*html)
Excel Template (*xItx) 1

Excel Macro-Enabled Template (*xitm)
Excel 97-2003 Template (*xIt)

Text (Tab delimited) (*.txt)

Unicode Text (*.txt)

XML Spreadsheet 2003 (*xml)

Microsoft Excel 5.0/95 Workbook (* xls)
CSV (Comma delimited) (*.csv)
Formatted Text (Space delimited) (*.prn)
Text (Macintosh) (*.txt)

Text (MS-DOS) (*.txt)

CSV (Macintosh) (*.csv)

DIF (Data Interchange Format) (*.dif)
SYLK (Symbolic Link) (*.slk)

Excel Add-In (*xlam)

Favmnd AT AT AdA T 78 lat

5. Press Save to save the CSV file

6. From within the folder Right click on the boring location.csv file and select Notepad from
the Open with command.

7. From within notepad check that the file Nams ’ baemedties  Type s
H H oring location.csv ATsamsaaL A roso cel C...
format is correct and that it has the %33 pmslee [ open pEeC. 1|
correct comma (,) delimiters o
I:){ Edit with Notepad++
@ Scan with ESET Endpoint Antivirus
Advanced options v
Open with 3 Excel (desktop)
Send to » j Notepad
= WordPad
Cut
Copy Choose default pragram...
Create shortcut
Delete
Rename
Properties
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File Edit Format View Help

‘LccatinnID, LocationType,Easting,Northing,Ground Level,FinalDepth,Orientation,Inclination ~
BH1,RC,348743.68,312482.79,61.64,,,
BH10@,RC, 348557.44,312558.53,50.42, ,,
BH11,RC, 348749.43,312520.97,62.99,,,
BH12,RC,348521.43,312511.9,50.73,,,
BH13,RC, 348810.69,312280.95,57.33,,,
BH14,RC, 348661.53,312502.72,56.54,,,
BH15,RC,348598.1,312495.9,52.19, ,,
BH16,RC, 348676.37,312261.31,50.42,,,
BH17,RC,348561.5,312476.58,58.7, ,,
BH18,RC, 348667.2,312545.47,57.74,,,
BH19,RC, 348740.94,312224.17,50.68, ,,
BH2,RC,348632.2,312361.03,53.4,,,
BH2@,RC, 348560.33,312325.89,50.68,,,
BH3,RC,348731.53,312327.8,57.33,,,
BH4,RC,348697.94,312408.07,58.74,, ,
BHS,RC,348597.3,312283.3,50.23,,,
BH6,RC,348553.89,312359.69,50.38,,,
BH7,RC,348504.75,312430.9,50.71,,,
BH8,RC,348776.3,312250.22,53.06, ,,
BH9,RC,348801.13,312224.73,51.98,,,

8. Once the file has been validated close Notepad.
9. Repeat steps 2 — 8 for Boring Strata.xlsx

You should now have two files in the correct format ready for import into the Geotechnical
Module.

Exercise 2: Importing CSV files into the Geotechnical Module

In this exercise we are going to take the two CSV files just created and import them into the
Geotechnical Module to create the 3D boreholes in AutoCAD Civil 3D.

1. Run AutoCAD Civil 3D 2015
2. Open exercise 2.dwg in the folder:

C:\Datasets\Hands—On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces
with AutoCAD Civil 3D Ready for BIM

Autodesk AutoCAD Civil 30 2015 Exercise2.dwg [Shrewsbury]

BRRN 62 - Type a command

Mmoo | i
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From the Geotechnical tab click Import. = . ®@
U1 L g

e gi Borehole Stata Hatch Create Help
Import Manager Manager Manager v

Import Asset Managers Profile  Help

o Import ercise2

The Geotechnical Module Import dialog A Import Data - 0
will be dlSpIayed File Type:
C5V w

Hole/Location File Path:

From the File Type drop-down pick CSV ' P
Gealegy/Strata File Path:
Browse
Delimiter:
Comma (} ~
For the Hole/Location File Path . o

Click the Browse button and select the
Boring location.csv file, in folder C:\Datasets\Hands—On—-Labs\CV5674-L Modeling and
Visualizing Geology Subsurfaces with AutoCAD Civil 3D Ready for BIM

Press Open
For the Geology/Strata File Path

Click the Browse button and select the Boring strata csv file, in folder C:\Datasets\Hands—
On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces with AutoCAD Civil 3D
Ready for BIM

Press Open

From the Delimiter drop-down ensure Comma (,) is selected
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9. Press Import to start the process.

Entity Name Mew Updated
LacationDetails 20 |0
CrientationAndinclination |20 L]
StratumDetails a9 o

‘Would you like to continue? Imp‘f{l | Cancel

The Import dialog will be updated to display the number of locations and strata details being
imported.

10. Press Import to continue.

The import process will be completed with the display of the boring locations in plan.

11. Press Shift and Wheel button to perform a constrained orbit of the 3D model.
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12. Click 2D Wireframe and change the visual style to Shaded

Custom Visual Styles

v | 2D Wireframe
Conceptual
Hidden
Realistic
Shaded
Shaded with edges
Shades of Gray
Sketchy
Wireframe

X-ray

Visual Styles Manager...

A shaded view is created showing the 3D boreholes in contexts with the survey ground
model.

10
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Understand the Principles of Modelling Geology Surfaces

In this section we will look at some of the basic fundamentals in modeling geology with the
Geotechnical Module.

It is essential you understand your data and especially the order of the strata.
e Take time to review the geology in the data.
o Look for where geologies appear and don’t appear
o Look for the extents of a particular geology
o Look for anomalies in the data
e Use the 3D Boreholes to look at where the different geology appears around the site.
e Use the Plan log strips as an aid to the extents of geology when working in plan.
e Use profiles to highlight problems and discrepancies in the model.

Exercise 3: Using 3D Boreholes and Plan Log Strips

In this exercise we are going to review the extents of the imported geological data and then
create log strips on plan for reference.

1. Open exercise 3.dwg in the folder:

C:\Datasets\Hands—On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces
with AutoCAD Civil 3D Ready for BIM

11
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2. Now hide the Ground from Survey surface. From the

Tool Space Prospector right click on the Ground from
Survey surface and pick Surface Properties...

In the Surface Properties

dialog box, select _No

Display from the Surface
Style list box and press okay.

Active Drawing View

= Exercise3
<% Points
&[] Point Groups
Point Clouds
= Surfaces
B2 a om
> Masks
@ Watershed
H-"2> Alignments

Prospector

Surfauﬁe Properties...
Edit Surface Style...

Synchronize

Sites Promote
[B4 catchments Delete..

53] i

H 30 pipe Networks Select
0 pressure Networl OmitD
Corridors Pan to

B 82. Assemblies ok

Information IDeﬂmtlon Ihna\ysws ]Statlst\cs I

Name:

Ground from Survey

Description:
Description
Default styles
Surface style:
("5 Contours and Triangles 5x v BT |

-3 Border Ofity
-3 Contours 1' and 5' (Background)
-3 Contours 1' and 5' (Design)

'3 Contours 2' and 10' (Background)
"3 Contours 2' and 10' (Design)

"3 Contours 5' and 25' (Background)
"3 Contours 5' and 25' (Design)

[| % contours and Triangles

"3 Contours and Triangles 5x

[ & cut and Fill Banding 1’ nterval (20)
(" Elevation Banding (2D)

(" Elevation Banding 10’ Interval (2D)
% Elevation Banding 2 Interval (2D)

£ slope Banding (2D)

oK Cancel

Apply Help

4. Explore the 3D data, use shift
and middle button to do a
constrained orbit to better
understand the position and
layout of the boring information.

Note: the area circled, there is no
cyan indicating the lack of gravel
in this area.

12
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In the area to the top left there are some green segments indicating the extents of clay, but
they do not appear in any other part of the site.

Custom Model Views »

To

Bottom

Left Custom Visual Styles 4
Right 2D[Wireframe

Front Conceptual

Back Hidden
SW Isometric Realistic

SE Isometric | Shaded

NE Isometric Shaded with edges
NW Isometric Shades of Gray
View Manager... Sketchy

Wireframe

X-ray

| Parallel

Perspective

Visual Styles Manager...

6. From the Geotechnical tab pick Borehole Manager to display the dialog.

13
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Note: if the following message is displayed:

No data loaded, please import some data via the module to use this
feature.

Click Okay, then click Check for Updates in the Geotechnical tab, click Okay and
then try the Borehole Manager again.

elements are displayed.

Include Hole Id Hole Type fgﬁ:nd gzs::h Easting Northing Plan Strip 3D Borehole Zoom Style

BH1 RC 61.64 348743.680(| 312482.7901 | ﬁ Default Style LA
BH10 |RC 50.42 34@557.440([312558.5301 ] ﬁ Default Style I
BH11 |RC 62.99 348749.430(] 312520.9701 [ a Default Style [
BH12 |RC 50.73 348521.430(/312511.900 [ ﬁ Default Style =
BH13 |RC 57.33 348810.690(] 312280.9501 ] ﬁ Default Style A
BH14 |RC 56.54 348661.530(| 312502.7201 ! IQ | pefautt styie
BH15 |RC 52.19 348598.1001| 312495.9001 O IQ [ pefault style [#%]
BH16 |RC 50.42 348676.370( 3122613101 [ 6 Default Style i

8. Toggle on the Strip Check box

for borings BH1, BH10, BH14
and BH18.

Log strips are created and
displayed against each of the

corresponding boring locations.

These can be a great aid in
understanding location of
geology and the order of the
strata. Notice the logs on the
left show gravel but the ones
on the right do not.

7. The Borehole Manager displays all boring locations in the import and gives control on what

14
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Exercise 4: Using Geotechnical Profiles to Check Data

In this exercise we will look at another technique for understanding geotechnical data in

AutoCAD Civil 3D. The Geotechnical Module allows the quick creation of geotechnical profiles
which include both log strips and hatched stratum bands. These are ideal for giving a quick
visual indication of the location of geology, they also work as an aid in displaying updates to the

geological model as it is altered.

However it should be pointed out when creating geotechnical profiles on the initial un-
interpreted data many inaccuracies are likely. It is through the modeling process, using feature
lines and break lines we can attempt to do a more accurate model of the data and improve the

look of the geotechnical profile.

1. Open exercise 4.dwg in the folder:

C:\Datasets\Hands—On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces

with AutoCAD Civil 3D Ready for BIM

2. From the Geotechnical tab click Strata Manager

Note: If the following message is displayed:

No data loaded, please import some data via the module to use this
feature.

Click Okay, then click Check for Updates in the Geotechnical tab, click Okay and
then try the Strata Manager again.

3. The Strata Manager dialog is
displayed, this lists a row for each
Stratum in the imported data.

Toggling on the Display Top and
Display Bottom checkboxes will
create and display AutoCAD Civil 3D

Ee3

». STRATA MANAGER

Vertical Exaggeration: 5.0

Band E

Display Display Strata Name View

Top

Bottom

CLAY

Boreholes

Location

Count

Top
Minimum
0.00

Top

Base

Maximum  Minimum

0.10

SANDSTONE

1.00

12.50

GRAVEL

140

5.50

surfaces for the top and base of the stratum. When toggled off the surface will be hidden but

15
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not deleted, toggling on the surface will just redisplay it. This way edits and modifications to
the surface are maintained.

Note: the surfaces created are not interpreted surfaces, they are just triangulation, joining
the dots between identical geology codes in each boring.

Toggle on all geology surfaces
in the Strata Manager.

You may find you will need to set the surface styles of the newly created surfaces, if so
follow these steps:

TOOLSPACE 1. In the Tool Space Prospector click Surfaces.
Q i
et Dowing View 2. In the list of surfaces, select all stratum surfaces, by
=D Exerci ‘ . .. .
5 ;xpc,i:f: Pressing Ctrl and left clicking all the required surfaces.

+-[#] Point Groups
[ gz:;;‘;‘_’“"s - ( > 3. Right click on the Style column heading and click Edit...
- CLAY - Base
&-@ CLAY - Top Style <A
() GRAVEL - Base P Eonn
-5 GRAVEL - Top
#() = Ground from Survey
() MADE - Base

Hide column
Show all columns
Reset columns

4 v Name
MADE - Top ! v Description
-5 SANDSTONE - Base v Style

&) SANDSTONE - Top
() TOPSOIL - Base

v Source drawing

() TOPSOIL - Top T
#-"23 Alignments
< T ., From the style list select Contours and Triangles 5x and press

Okay.

% wGround f Description _No Dpplay E

% MADE - Ba - Eleva,.on Ba

16
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From the View Tab click Viewport Configuration and select )| D BR Named % ]
Three: Left viewport screen. ot B rooupace .

Configuration | [ Restore [

]
!

|

Single Palettes v

Two: Vertical

Two: Horizontal

EHINEO

Three: Right

Threg; T=TT

Three: Pres¥1 for more help

HJ

Then arrange the views as below:

From the Strata Manager, toggle off the display of the Topsoil top and bottom surfaces
and also repeat for Made. This will give a better view of the underlying strata.

sl e
b | Vertical Exaggeration: 5.0 Update Band £
X%
Display Display View Location Top Top Base
Top Bottom Stetaeme Boreholes  Count Minimum  Maximum  Minimum
&
Z|| ™ CLAY & |7 0.90 1.80 2.80
E SANDSTONE & 20 1.00 12.50 2.80
5 GRAVEL & |5 1.40 5.50 4380
e A 4|
v

From the Geotechnical tab click Create, the create Geotechnical Profile dialog will be
displayed.

17
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10. Enter Section AA for the Profile Name.

11. From the Profile Style list Select Major Grids.

A Create Profile - O
rofile Information
Profile Inform. T Profile Name:
Borehole Selection Section AA
Profile Style:

|_-E, Major Grids %
Alignment:

v

Select From Drawing Creat&New Create From Polyline

Click two points as indicated below and
enter AA as the alignment name at the
command prompt.

18



13. Now click Next, to display the next screen of the Create Geotechnical Profile command.
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Profile Information

Borehole Selection

Borehole Selection Method:

@ Buffer Surrounding Alignment AA

20

Dynamic Buffer

O Boreholes By Type:

() Manually Select From Drawing

Add Boreholes

Selected Boreholes:

BH4

RC

Hole Id Hole Type Easting Northing

348,697.94 [312,408.07

Ground Level
58.74

BH20

RC

348,560.33 |312,325.89

50.68

BH2

RC

348,632.20 [312,361.03

53.40

‘ Crea&J‘ Cancel ‘

14. Enter 20 for the Buffer Surrounding Alignment, any boring within 20 AutoCAD units of the

alignment line will be selected when Add Boreholes is pressed

15. Ensure Dynamic Buffer is checked on, if the alignment is moved any borings within the

specified buffer will be projected onto the profile.

16. Click Add Boreholes, to list the matching boring locations in the Selected Boreholes grid

below.

17. Press Create, in the top right viewport
click a point to create the geotechnical

profile.

The profile will be created, the strata
will be hatched and any matching log
strips will be projected onto the profile.

18. The alignment grips can now be used to drag-and-drop to reposition the profile, do this a

number of times to get a feel of the current geology.

19
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Comprehend the Use and Role of Feature Lines and Break Lines in Modelling

Geology

In this section we are going to look at the role of feature lines and break lines to model geology
data. From the available tools in AutoCAD Civil 3D the ability to create 3D feature lines
representing a precise location the geology surfaces should pass through is an excellent tool in
modelling the data.

There are however, there are a number of
considerations.

e At any one location there are normally up to 4 MADE
surfaces that need to be modified, for instance
when modelling the extents of geology, in this
example of the gravel extents, four surfaces will
pass through the same point/line.

MADE - Base

4 GRAVEL - Top
S~
N

GRAVEL - Base

SANDSTONE - Top

SANDSTONE

e The feature lines need to have an appropriate elevation, often this is done by moving the
feature line to the elevation given by an existing surface, in this example we will use the
Sandstone top. Often there is not a suitable site surface to be used, in this case the
elevation has to be changed by eye.

e Feature lines can clash, if a
feature line overlays another o
feature line in plan, they will
interact with each other and
will change elevation, see
image 2. Notice how the
feature line running from left
to right is snapped down
onto the other feature line.

Placing the feature lines on
different sites will prevent
this from happening, see
image 3.

Exercise 5: Using Feature Lines and Break Lines to Model Geology

In this exercise we will model the extents of the gravel stratum.

20
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The outline steps are:

e Draw a polyline representing the extents of the gravel.
o Convert the polyline into a feature line using the Sandstone - top as the elevation
o Add the feature line as break lines to the four surfaces

e Sandstone - Top

e Gravel —Base

e Gravel-Top

e Made — Base

Open exercise 5.dwg in the folder:

C:\Datasets\Hands—On—-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces
with AutoCAD Civil 3D Ready for BIM

From the Home tab, pick /B draw a polyline. v oo
PN G/ R 3 Insertion
‘J - @~ 1:[: - _|_ Perpendicular
Draw v O Tangent

v 6 Nearest 4_

v Apparent Intersection

// Parallel

It is important that the polyline is snapped to the correct location,
ensure the Object Snap Nearest is enabled.

Ob ject Snap Settings...

.'.-ID',}‘.’J@Atsm' L

Draw the polyline representing the extents of the gravel
geology, use nearest snap to the boundary of the
surfaces as indicated beside:
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5. From the Home tab feature line list pick Create Feature Line @ parcel ~ 8 Alignment ~ & Interse
from Objects and select the polyline just drawn. SMESRERE) ¥ profie ~ & Assem

6.

8.

9.

fj Create Feature Line 4

g\-j Create Fe£§ure Lines from Objects

.
"{g Create Feature Lines from Alignment

L3

m\-) Create Feature Line from Corridor

2

:ﬂ Create Feature Line from Stepped Offset

In the Feature Line dialog box pick Create New Site.

Site:
B Site 1 v

&3 v Create New
o N
[IName (l;  Pick ffdm Drawing

Feature <[Next Counter(CP)]> L

In the new dialog enter the site name of Gravel Base and press Okay to return to the
Feature Line dialog.

Toggle on Erase existing entities. ad
Site:
Toggle on Assign elevation. Bl Gravel Base «] 8]
DName
10. Press Okay to continue. e ST o
[ style
i Basic Feature Line @|' L
Layer
(®) | CTOPO-FEAT {g,

() Use current layer

() Use selected entity layer
Conversion options

Erase existing entities

Assign elevations

["]weed points

m | cancel | Help
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11.

12.

13.

14.

15.

16.

17.
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In the Assign Elevation dialog, ensure From Surface [ANNESEHESEGEEN
is selected and from the drop-down list select options
SANDSTONE - TOp () Elevation: 0.00'
From gradings
Press Okay to continue. B

The polyline will be converted into a feature line using - i
the elevation from the SANDSTONE — Top surface. ine fnais ons ek e

oK ‘ Cancel Help

Select the newly created feature line. The ribbon should be updated to display the Feature
Line tab.

From the Feature Line tab select Add to Surface as
Breakline, in the dialog select surface SANDSTONE —

Top . Y5 ANDSTONE - Top] o ] [
Press Okay to continue. o ][ conce elp
And press Okay again.

The Sandstone — top surface will be updated incorporating the feature line as a breakline.
The surface will now follow the line.

Whilst keeping the feature line selected follow steps 14 to 16 for the following three
surfaces:

e Gravel — Base
e Gravel—Top
¢ Made — Base

The feature line is incorporated as a breakline in all four surfaces, modelling the extents of
the gravel.

Because a feature line has been used to model the geology, if the feature line is modified, the
elevation changed or the geometry updated, all corresponding surfaces will also be updated
reflecting the change. (Note: for modelling geology it is best to have surface Rebuild
Automatically enabled).

18. In the top right viewport modify the alignment position to check if the gravel has been

modelled correctly. Also orbit the model to confirm changes are correct.

Exercise 5a (optional)

In this exercise we are going to repeat the steps above, but this time to model the Clay.
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The process is the same as before, but the stratum surfaces selected will be different.

The outline steps are:

e Draw a polyline representing the extents of the play.
e Convert the polyline into a feature line using the Gravel - top as the elevation
o Add the feature line as break lines to the four surfaces

Made - Base
Clay - Top
Clay — Base
Gravel — Top

1. Repeat steps 4 to 18 above using the information below.

2. For Step 4 above, draw a polyline similar to
the one to the right.

3. For Step 7 above, specify Clay -Base as
the site name.

4. For Step 11 above, use Gravel — Top.

5. For Steps 14 -17 above repeat for:

The clay geology should now be modeled.

Gravel — Top
Clay — Base
Clay — Top
Made — Base
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Learn how to convert the subsurface data in AutoCAD software 3D solids

ready for export
In this last section we will look at techniques to convert the top and base surfaces created by
the Geotechnical Module into solids that can be exported and used by other systems.

The method uses standard AutoCAD 3D commands.

Outline process:

1. Extract triangles from top surface.

2. Extruded all triangles in the same direction.

3. Union all newly created solids into one single solid.

4. Repeat the above three steps for the base surface, triangles must be extruded in the same
direction as above.

Use the subtraction command and subtract the base solid from the top solid.

6. The resultis an Autocad solid representing the stratum.

o1

For the process to work well the top and base surfaces should have identical boundaries in
plan, i.e. one surface should not overhang the other.

Exercise 6: Creating a AutoCAD solid

The drawing has been cleaned up so only the Gravel top and base surfaces are displayed.
1. Open exercise 6.dwg in the folder:

C:\Datasets\Hands—On-Labs\CV5674-L Modeling and Visualizing Geology Subsurfaces
with AutoCAD Civil 3D Ready for BIM

2. From the Geotechnical tab click Strata Manager

Note: If the following message is displayed:

No data loaded, please import some data via the module to use this
feature.

Click Okay, then click Check for Updates in the Geotechnical tab, click Okay and
then try the Strata Manager again.
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10

11.

12.

13.

14.

15.

16.

17.

Now change the workspace to the 3D Modeling, by M (3@ B 0 5 - - |{6}3D Modeling MM
selecting 3D Modeling from the workspace list at =g e _ i
| =% ) "Lrl Drafting & Annotation
the top of the page. - _ LU4|30 Modeljng |
Import Connectto Check for | Boreh rnu
. HoleBASE Updates = Mang Planning and Analysis
. From the Home tab click Extrude. Data Management Save ClientAS.
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In the Stratum Manager toggle off the Gravel
bottom surface, so only the top surface is
displayed.

From the model space select the surface, the
Surface context Tab should be displayed for the
Gravel — Top surface.

Click Extract Objects from the Surface tab.

In the Extract Objects from Surface dialog ensure triangles is toggled on.

Press Okay to continue.

Property Value

Individual 3D triangular faces will be created for the @ Triangles Select Al v
surface.

Click Strata Manager and toggle off the Gravel Top
surface so only the newly created triangles are displayed.

Select all of the triangular faces

In the command line type: MO and ensure Solid mode is set

In the command line type: D for the Direction option

In the command line for the Extrude specify start point of direction: type 0,0,0

In the command line for the Extrude specify end point of direction: type 0,0,-100

The individual triangles will all be extruded in
the same direction, creating a series of
individual prisms.

We now need to use the Union command to
combine these together.

From the Solid tab click Union.

Select all of the newly created prisms and
press Enter.
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The prisms will be combined into one solid.

Basic Modify Tools”

18. Right click on the newly created solid to display the l‘lV/
context menu, from Isolate Objects Pick Hide < 2:5:5:.ﬁ§1?” \
Selected Objects. To temporarily remove the solid .so&e-saeaedomem
from display. % LT
N

Display Order » i
- A
[E Properties.. X ‘\A-f

The above steps now need to be repeated to create a solid for the Gravel - base surface.
19. From the Strata Manager toggle on the Gravel — Base surface

20. From the model space select the surface, the Surface context Tab should be displayed for
the Gravel — Base surface.

21. Click Extract Objects from the Surface tab.
22.In the Extract Objects from Surface dialog ensure triangles is toggled on.

23. Press Okay to continue.

Property Value

Individual 3D triangular faces will be created for the @ Triangles Select Al v
surface.

24. Click Strata Manager and toggle off the Gravel Base
surface so only the newly created triangles are displayed.

25. From the Home tab click Extrude.

26. Select all of the triangular faces

27. In the command line type: D for the Direction option

28. In the command line for the Extrude specify start point of direction: type 0,0,0
29. In the command line for the Extrude specify end point of direction: type 0,0,-100

The individual triangles will all be extruded in the same direction created a series of
individual prisms.

We now need to use the Union command to combine these together.
30. From the Solid tab click Union.

31. Select all of the newly created prisms and press Enter.
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The prisms will be combined into one solid.

32. Right click on the model space to display the context Repest UNION -
menu and from Isolate Objects click End Object i -
. Isolate Objects » B lIsolate Objects
ISO I at|0 n. Clipboard > Hide Objects

Basic Modify Tools » End Qbject Isolation

Both solids just created will be displayed. Display Order ,

33. From the Solid Tab click Subtract.

The base solid is going to be subtracted from the top solid to create a solid representing our
stratum.

34. Select the Top solid:
35. Press Enter.
36. Select the Base solid.

37. Press Enter.

The resultant solid should represent the stratum, this object can then be exported and used in
other software.

Exercise 7 (optional)
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Repeat the above process for the Clay stratum, before starting, isolate and hide the Gravel
solid.
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