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Introduction

In this rough guide we are going to look at the method of adjusting a model to match a required volume.

For this exercise we will have simple Design and Restoration models.

The OGL looks like this...

) 155 v10.01.24 - Elite+PC - DTM survey : RESTORATION [“] - ExampleRestoration
File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3DVision™ Export Configure Help
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Select command...
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|
E=15375.934

N = 234411,350
Z=105.404
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And the Design model looks like this...

v e+ su xample excavation design
155v10.01.24 - Elite+PC - DTM survey: DESIGN [*] - Example ion desig|

File Input Festure CAD-Pro Edit Control Tansform Output Report Plot Display Query 3-DView LargeData 3DVision™ Export Configure Help
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Select command...

|
E = 15350.962
N = 234412,803
Z = 100,000
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Here is a quick “Query / Section” through the two models...

Query Section ﬂ

Ho= PP €4 ¥ AN A4BTX[-% F- ~ [§ " o

[JDatum [103.077 m  locse  (JV.exagg.: < i > Background |

| Bk | Net || Cael | Heb |

The current volume between these models is 41,475.499m?3

Wolume to Survey ﬂ
Send report to F ASURVEYS\RESTORATION\RESTORATION . TX
| HcCarthy Taylor Systems Ltd. LSS Page : 001
Lss vl0.01.24 /7 100.27 2023.12.1% 10:10
RESTORATION - ExampleRestoration

RRER AND VOLUME CALCULATION

Volume between current survey @ RESTORATION - ExampleRestoration
and other survey : DESIGN - Example excavation design

Volumes by surface feature in the current survey -

Surface Description Cut area Cut volume Fill area Fill wvolume Total area Net volume
(m#) {m3) {m=) (m?) {m=) (m3)

None g.012 d.000 8€78.128 41475.4355 2€728.135 41475.45%5
{Undetermined : Q.017 n/fa)

Grand total : g.012 g.000 8€78.128 _ 28€78.139 41475.45%9
{Undetermined : 0.017 n/a)

MNote : "FILL" when the CURRENT survey is abowve the OTHER. Rll areas are plan areas.
44+ WARNING *+* no volume determined for the following areas :
Current survey valid, outside other : 0.017

Other survey outside current - 0.021

Bk [ OK ] Cancel  Hep

However, for this exercise we need to achieve a volume of 50,000.000m3. So we need to amend the levels of the
Restoration model accordingly.

The following methods will demonstrate how to add the required volume of material to the Restoration model in a
controlled manner.
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Step 1 — Designing the addition.

We first need to open the Restoration model.

| select command. ..

|
E=15375.934
N = 234411.350

w LS5v10.01.24 - Elite+PC - DTM survey : RESTORATION [*] - ExampleRestoration - o X l
File Input Festure CAD-Pro Edit Control Transform Qutput Report Plot Display Query 3-DView LargeData 3D Vision™ Export Configure Help
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Now we need to design the shape of the additional material. TO do this we need to go to the command “Output /
Design Digitise — Contour string”. We will call the new file “ADDITION.001”

Design / Digitise

Create file |ADDITION.DI}1

Design
() Parallel
() Variable offsst
() Longitudinal Gradient
() Sidewall
(") Template

Browse
First point number : 126

Cogo Digitize
() 2 Distances © Contour string
() Line and Offsst (") 3-D string
(") Bearing and Distance
() Arc - centre Cther
() Arc - 2 points () General text
() Arc - 3 points
() Steps / stairways

Unde

Undo last option

Mext Cancel Help

[ |

We will begin by outlining the extent of the addition, where there will be no change to the existing Restoration...
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Digitise - Contour String n

— Level

0 Cortour : 1 im)  Locate
|

(2D

— Featurs

() Poirt feature :  [PASF Select  Locate

0 Link feature : F

— Options
[ ] Create rectangle - 3rd point controls width

Back QK Cancel Help
&5 LS5110.01.24 - Elite+PC - DTM survey: RESTORATION [*] - ExampleRestoraticn = o X l
File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3D Vision™ Export Configure Help
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Digitise - Contour String : Locate next point... 2=106.131

... and close the loop after hitting Escape when done.

Digitise - Contour String n

Options

() Link feature to next paint : F Select  Locate

() End feature - open ended
© End cumrent feature - as closed loop
End string {multiple features) - as closed loop

Back QK Cancel Help

We now need to continue with a series of concentric 1m, 2m and 3m contours for the addition.
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9 1S5 V100124 - Elite+PC - OTM survey: RESTORATION [']- Exsmplefiestaration - o
Fie Input Festure CAD-Pro Edit Control Tansiorm Output Report Plot Display Query 3-DView LargeData 3DVisien™ Expont Configuee Help
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@) 155 10.01.24 - Elte+PC - DM survey : RESTORATION [] - ExampleRestoration - o x’
Fie Input Festure CAD-Pro Edit Control Tansform Owtput Report Plot Display Query 3-DView LargeData 30 Vision™ Export Configure Help.
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Digitise - Contour Srng : Enter data... T = 105.909

Once done, we Finish the digitising and continue through Save & Load to create the new Addition model.

89 LS5 10.01.24 - Eie-PC - DTM survey: ADDITION (1]~ ADDITION - o
File Input Festwe CAD-Pro Edit Control Tansform Output Repod Plot Display Guery 3DView LssgeDets 3DVison™ Expot Configue Help
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This ADDITION.LSS DTM with the outer contour set at 0 m, can be regarded as equivalent to the level difference

model used in the pre-settlement Rough Guide.

We need to compute the volume of the Addition survey. This will be used as part of the addition shape calculating

when merging the landform later on in this guide.

Here we need to use the command “Report / Volume to Datum”, where the Datum will be a value of zero.

| Report Volume to Datum

| Send report to

. () Device : | on ele
(C) Adobe Acrobat : | e
O File : m Browse | Edit
() Spreadshest - |'—.E=E=|T|C'H.'3'3'-," Browse  Ed
B Overwiite report file Lines per page : |E7— (File) Bold text

Datum level : lD {m)  Locate

Curent Survey Area
© Entire survey

none

() Surface feature :

Cut / Fill
Current survey above Datum : |FILL
Reverse
Datum above cument survey FUT
Bacl QK Cancel Help
Repert Volume to Datum
Sendreportto : [CASURVEYS\RESTORATIONADDITIONTXT
McCarthy Taylor Systems Led. Lss Page : 001
LSS wl0.01.24 / 100.27 2023.12.19 14:1%
ADDITION - ADDITION
ARER AND VOLUME CALCULATICN
Survey - ADDITION - ADDITION
Datum level : 0.000 (m)

Surface Description Cut area Cut volume Fill area Fill volume

Total area

et wolume

Note : "FILL" when the survey is above the datum lsvel. 211 areas are plan areas.
Slope areas : curT = 0.000 FILL = €5923.047
Back oK Cancel

Help

(me) (m3) (me) tm?) (me) m?)
none no surface code 0.000 0.000 [EEERCER 10472575 €835 _555 10472879
0.000 0.000 €885.955 10472.579 €895.555 10472.578

The resultant volume of the Addition is 10,472.579m?3, this will be used in the calculation for the addition in the next

step.
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Step 2 — Add the shape of the addition to the Restoration model.

We now need to go back to the Restoration model.

w LS5v10.01.24 - Elite+PC - DTM survey : RESTORATION [*] - ExampleRestoration - a x l
File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3D Vision™ Export Configure Help
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| select command. . 7= 105.404 )|

The first thing we need to do here is go to the command “File / Save As”, to copy the Restoration model as

“RESTORATION PLUS.LSS”

File Save As B

Mew Survey : IHESTORATION PLUS Browse

Survey title : IHestoration plus addition]

Continue processing
() Cument Survey
© New Survey, ie close cument, open new

Mew Survey, ie close and save cument, open new

Back 0K Cancel Help

We now need to use the command “Input / Merge — Landform” and select ADDITION.LSS.
Input Merge n

From survey : IADDITION.LSS Browse

— Data

() Legend

() Stations

() Survey

() Survey at new location
() General text

Q Landform

() Positions / settings

— Mode
© Add only

Replace (as well as Add)

Back Mext Cancel Help
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We need to increase the Restoration by an additional 8524.501m?3. However, rather than simply adding the Addition

survey shape we will multiply the Addition levels by a factor.

This factor is calculated by dividing the required increase in volume of fill by the volume found in the Addition

model above datum 0.

i.e. 8524.501 (Required increase) / 10,472.579 (Addition volume) = 0.813982

Merge Landform n
Add the height of the other Temrain onto the cumrent Terrain or
replace with the height of the other Temain ar
multiply the height of the cument Temain by the height of the other Temain.

[ Mon4errain data is ignored by this command.

Other survey : F:'-.S URVEYS\RESTORATIONADDITION LSS

Title : |AD DITION

Settings
0 Add Terain levels
() Replace by other Terrain level
(_) Replace where other Temain higher than cumrent Termrain

() Replace where other Temain lower than curent Temain
() Muttiply Termain levels

Level assumed where outside ather Temain : |0 (m)
Multiply the other Temain level by :  |0.813582

i [ ] Add observations from other Temain into cument survey

Back QK Cancel Help

We are restricted to5 decimal places, so LSS will round accordingly...

Merge Landform - Input error n

0.813982 has more than 5 decimal places
Vertical multiplication factor ;I REE]
Back QK Cance Help

LSS will update the model and refresh the screen, which shows the results of the Landform merge
As you can see. the displayed contours have moved away from the original digitised lines.

You should save your model at this stage.
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9 155100124 - Elite+PC - DTM survey : RESTORATION PLUS [1] - Restoration plus Addition
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File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView largeData 3DVision™ Export Configure Help
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Select command,..

Now if we calculate the volume between this model and the design...

| Volume to Survey a
Sendreport o [FASURVEYS\RESTORATION RES TORATION PLUS TXT
MeCarthy Taylor Systems Lta. Lss Fage : 001

LSS ¥10.01.24 / 100.27 2023.12.15 14:27

RESTORATION DLUS - Restoration plus Addition
AREA AND VOLUME CALCULATION

Volume between current survey : RESTORATION DLUS - Restoration plus Addition
and other survey : DESIGN - Example excavation design

Volumes by surface feature in the current survey :

Surface Descrij ption Cut area Cut volume Fill area Fill volume Total area Net volums
{me) m) {me) m) (me) (m?)
Hone 0.011 0.000 2673.128 51173.€7¢ 9673.133 51173.€7¢
(Undetarmined : 0.017 n/a)
Grand vozal : 0.011 0.000 2€73.128 51173.€7¢ 2673.133 51173 .€7¢
(Undetermined : 0.017 n/a)
Note : "FILL" when the CURRENT survey is above the OTHER. ALl areas are plan areas.

“% WARNING **+ no volume determined for the following areas -

Current survey valid, outside other : 0.017
Other survey ousside current - 0.021

Back oK Cancel Help

...we now have a volume of 51173.676m?>.

Note that we have not quite arrived at the desired volume on this first attempt. We missed the mark by
1,172.676m3.

A repeat of the exercise, WITH possibly changing how the ADDITION model is formed etc... could result in a closer
resultant volume.

Here is a quick “Query / Section” between “RESTORSTION PLUS”, “RESTORATION” and “DESIGN” to see how the
additional volume looks.
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Query Section n
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O Daum [103077 M Locate  OVoersgg: < i > Background

| Back | [ Ned || Cancel || Heb |

If you need further Technical Support, or you wish to attend any training courses please contact us...

McCarthy Taylor Systems Ltd
Aerial View
Acorn House
Shab Hill
Birdlip
Gloucestershire
GL4 8JX
Tel 01452 864244

support@dtmsoftware.com
www.dtmsoftware.com
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