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This document guides you through three methods to calculate volume: Grid, Triangle, and End Area.

Measure XY Distance

Open your InRoads data file
1. Select File>Open.

EmOpen 2/ x]
Look in: I_)InRoads j - £k B

[#] TRAINInRoads.rwk

File name: ITRAINInRoads whk
Files oftype IProjects (*.rwk) LI Cancel |
Help |

A

2. Toggle the Files of Type option to Projects (*.rwk).
3. Double-click on TRAINInRoads.rwk.

4. Cancel the Open dialog.

Make Lock Settings

1. Toggle Write lock on
2. Toggle Station lock on

3. Set the mode to Pencil
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Calculating Grid Volumes

Calculate the volume between the existing surface and the proposed surface using
the grid volume method.

1. Select Tool > Customize > Volume, then Close the Customize dialog.

2. Select the Grid Volume command.

Volume x|

0 Pl o b

“-Eal
24 Grid Volume P[=I E3
Fence Maode: m Factors ——— Apply
Original Surface: |Existingl1 vl Cut I Close |
Design Surface:  |Finished Grade 'l = I1 toog Eesults
Grid Interval: E0.00 ﬂ =

Help

Results

Cut:

Fill:

Met:

= Set the Original Surface to: Existing01.

= Set the Design Surface to: Finished Grade.

= Enter the Grid Interval: 50 and Tab to accept.
= Leave the Cut Factor and Fill Factor set to 1.0.

3. Select Apply.

28 Grid Volume =l E3
FenceMade: [ rors = - BT
Original Surface: [Existing01 =l Cut. [1.0000 Close |
Design Surface: | Finished Grade - Eill: 1 .0oao Froeulls. |
Grid Interval: IED.DD e

Results =

Cut 3085927.1441 cutt 1142935979 cu yd

Fill 2346799.1858 cuft 86918.4884 cuyd

MNet: 7391279583 cuft 273751096 cuyd

4. Record the results in the table provided.
5. Enter the Grid Interval: 10and Tab to accept.
6. Select Apply.
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7. Record the results in the table provided.

8. Enter the Grid Interval: 5and Tab to accept.
9. Select Apply.

10. Record the results in the table provided.

11. Select Close to dismiss the Grid Volume command.

Calculating Triangle Volumes

Calculate the volume between the existing surface and the proposed surface using
the triangle volume method.

1. From the Volumes toolbar select the Triangle Volume.

Volume x|

g A

= N
T

24 Triangle Volume _ o] x|
Mode: IEntire Surface LI Factors
- Cut: |1_gggg
Original Surface: IExistingD1 LI » Close |
. _ il |1.nnnn
Design Surface:  [Finished Grade 4 e |

Results Help |

Cut:

Fill:

= Set the Mode to Entire Surface.

= Set the Original Surface to: Existing01.

= Set the Design Surface to: Finished Grade.

= Leave the Cut Factor and Fill Factor set to 1.0.

2. Select Apply.
This method will take longer to process than the grid method.
3. Record the results in the table provided.

4. Select Close to dismiss the Triangle Volume command.
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Calculating End-Area VVolumes

Calculate the volume between the existing surface and the proposed surface using
the end-area volume method (CDOT standard method). With the first run, you will

not take the subgrade into account.

End Area w/o subgrade

In order to use this command, you must be in the design file where your final cross

sections were cut.

1. Select File > Open and open the cross section design file.

Open
File  Directory
Files: Directonies:
| TRAINCrossSections01.dgn . ADesigniCross_Sectionsh 0 Y2 OGN
= ot
[P Projects

2> Design

(£= TRAININR oads

= Crozs_Sections

List Filez of Type: Diriwes:
MicroStation DGM Files [* dgr vI El=
I Read-Only

™ Show File lcons

Cancel

2. From the Volumes toolbar, select the End-Area Volume command.

2% End-Area Volume o x]

Main | Layar\fulumasl Adjustmemsl Annotation | Advancadl
Cross Section Set cLUS 100 ~| #| Output Biomee

- [~ ASCIE
Qriginal Surface: Existing01 - Help
Design Surface: Finished Grade - I

Bi 2
[~ Subgrade Surface Existing01 — vz
Units: Cubic Yards - I
[~ Mass-Haul Data File

Symbology -~ Method

Disp... | Object [ Name [ Color | @ Standard

[ Cut Shape ]

n| Cut Annotation | " Correctfor Curvature

[ Fill Shape O

% EIHA“:%‘BT‘%” . E —Volume Factors ————————————————

armect For Curvatur
Cut 1.0000

FE T
Apply IPrafsrsm:asI Close |
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3. Define the cross sections and surfaces to be used for the volume calculations.

= Select the final section set from the Cross Section Set list.

This should be a full set of cross sections generated along the alignment. A
box is drawn around the set to show which one you’ve picked.

= Set the Original Surface to Existing01.

= Set the Design Surface to Finished Grade.

= Set Units to Cubic Yards.

= Leave the Cut Factor and Fill Volume Factors set to 1.0.

4. Select Apply.

2% End-Area Volume == il
Main | LayerVqumes' Ad]ustments' Annotation | Advanced'
Cross Section Set: CLUS 100 - ﬂ Output Browse...
- [~ ASCIE:
Qriginal Surface: Existing01 - Help
Design Surface: Finished Grade hd I
Binary:
[™ Subgrade Surface:  [Eyisingn v -
anj“m EUJRBED_Dil
End-Area Volume Report = m
Original Surface: Existing0l Save Ag..
Design Surface: Finished Grade
Symt | cut Factor: 1.000000 Append
Dis, Fill Factor: 1.000000
Displ
[ Cut: 151665.79 cu yd &I
] Fill: 106724.54 cu wd
= Het: 4494124 cu yd Print
] -
R i |
g ‘ Fill 1.0000
Apply | Preferences.l Close |

Results appear in a separate dialog box.

5. Record the results in the table provided, then Close the Results dialog.
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End Area w/subgrade considered

Calculate the volume between the existing surface and the proposed surface
including the subgrade surface using the end-area volume method and
generate an ASCII report and binary file to be formatted into an ASCII report
in a later exercise. You will also calculate the additional material volumes.

6. Inthe End Area VVolume dialog.

% End-Area Volume _[alx]

Main |LayerVo\umes| Adjustments | Annotatlon' Advan:ed'

Cross Section Set CLUS 100 v] 4| [ Ouput
. v ASCIE
Original Surface Existing01 < I _ w

Design Surface W IC \Projects\TRAINInRoads\DesigniinRoa
[ Subgrade Surface:  [Subgrade - ¥ Binary:
Units CobicYards = IC:\Pro]e:ts\TRA\N\nRoads\Deswgn\lnRoa

[~ Mass-Haul Data File

Symbology —Method
Disp._ | Objsct Name [ Color | (@ Standard
Cut Shape ]
1 Cut Annotation ] ¢ Correctfor Curvature
B Fill Shaps |
] Fill Annotation O oluma Facore
Carrect For Curvatur
= - Cut 1.0000
Edt. Fill 1.0000

Apply |Prsfsrem:ssl Close |

= Toggle on Subgrade Surface and set to Subgrade.
= Toggle on ASCII Report.

= Browse and enter a File Name of endvol.txt.

= Toggle on Binary Report.

= Browse and enter a File Name of endvol.bin.

7. To calculate additional sublayer volumes, select the Layer Volumes tab.

% End-Area Volume _[alx]

Main LEYETVO‘UmeslAdJUSWEnE Annotation | Advanced

Help

Top Layer: Bottom Layer. CutFactor Fill Factor: Closure:

[Base Course Top 7| [Subgrade x| [1.0000 10000 |verical Drop =]
Top Layer | Bottom Layer | Cut Factor | Fill Factor | Closure |

Finished Grade Base Course Top  1.0000 1.0000 Vertical Drop

Base Course Top  Subgrade 1.0000 1.0000 Vertical Drop

WUpdate Delete

Apply Preferences. I Close
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= Set the Top layer to Finished Grade.

= Set the Bottom layer to Base Course Top.
= Set the Closure to Vertical Drop.

= Select Add.

= Setthe Top layer to Base Course Top.

= Set the Bottom layer to Subgrade.

= Set the Closure to Vertical Drop.

= Select Add.

8. Review the other tabs and make any changes you would like.

9. Select Apply on the End-Area Volume dialog box

2% End-Area Volume o =]
Main |LayerVqumes | Adjustments | Annotation | Advancedl
Cross Section Set CL US 100 J Qutput Browse...
Original Surface Existing01 | A Help
Design Surface Finished Grade = IC \Projects\TRAINInRoads\Design\inRoa
v B 2
[+ Subgrade Surface:  [Subgrade - ! Binary
Units “REHIIS 5 wir|le|lc|o
Close |
End-Area Volume Report
Original Surface: Ezistingll Save As..
Design Surface: Finished Grade
Symt | oyt Factor: 1000000 Append...
Dis Fill Factor: 1.000000
Displ
4 Cut. 168011.60 ocu wd ﬂ
D Fill: 97364 .12 cu wd
g Het: 70647 48 cu wd Print
]
O [l = __hee |
_ g [))rE from
Apply I Preferences. I Close |

10. Record the results in the table provided
11. Close the Results box
12. Select Close to dismiss the End-Area Volume command

Note the difference in the volumes as the subgrade is removed from fill volumes and
added to the cut volumes.
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