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Feature Definitions
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Feature Definitions

* Define the Symbology FEATURES / ANNOTATION DIAGRAM
— Level, Color, Weight, Material :

* Item Types | Defnitions ' o i
— Location, Pay Items, ... e [

* Terrain Display Attributes [E

=

Earthwork Classification
— Terrain and Mesh Feature Definitions

have a “Volume Option” Property l'_ I— l— l'_’ m l'—
— "Create Cut and Fill” Tool Reads el | BN ’ m“m] - e
Volume Option l_ l_

==
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Feature Definitions

* Item Types FEATURES / ANNOTATION DIAGRAM
— Location, Pay Items, ... .
« Terrain Display Attributes | Defnitions ' B o
« Earthwork Classification | . |
— Terrain and Mesh Feature Definitions l Symboogy
have a “Volume Option” Property ' ‘ a

— “Create Cut and Fill” Tool Reads
Volume Option

[

e e e i e e ey

5 | © 2024 Bentley Systems, Incorporated Be'1r|eyGa



Terrain Volume Options

 Design: Used by Create Cut Fill Volumes to find design surfaces.
* Existing: Used by Create Cut Fill Volumes to find existing surfaces.
* None: Ilgnores the surface when computing cut fill volumes.

Subgrade: Legacy: Used like the old InRoads tools to give surface to surface
volumes. Treated like design.

LTl LU ARSI SO LU U Y

Name Seed EB m Wiew 5, Cross Section - Cerridor: Main Plar: Main Profile: Mainy = (=] @
Item Type N
Itﬁn‘- Type
Design §urla|:e
Terrain ] J
= Existing Surface I
olume Option Existing w \/

Surface Feature Symbold Design
Existing
None
Subgrade

Subgrade Surface
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Mesh Volume Options

Feature Definitions Carry the Volume Option Properties
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Design:
Existing:
None:
Subgrade:
Substrata:
Cut:

Fill:

Unsuitable:

Custom;

Defines new construction component or terrain
Defines existing ground terrain or existing mesh
lgnores when computing cut/fill volumes
(Legacy) Uses surfaces for design

Defines a substrata layer of material for meshes (something that cab built on)

Assign to a cut mesh, not design components

Assign to a fill mesh, not design components

Defines material to be removed and not reused

Same as Unsuitable but with options for mass ordinate

Bentley



Cut/Fill

&
Parameters

Cut Feature Definition  Volumes_Cut

Fill Feature Definition Volumes_Fill

Compute Unsuitable
Compute Custom
Compute Substrata

Bentley
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Cut/Fill

&

Parameters ~

Fill Feature Definition Volumes_Fill

Compute Unsuitable (]

Compute Custom =
Compute Substrata ||

Bentley
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Mesh Volume Option — Unsuitable

Unsuitable: Split or Not Split
 Split = False

— All material is removed
« Split = True

— All material is removed

— Only part of the material is replaced

Removed

/—
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A
I T R

(@] Properties (OpenRoads Standards) -

L)
4 |[5] Selection {1) =
4 (2l Selection (1)
v @ TC_Aggregate Typ A
el " v & TC_Aggregate Typ A

Feature Definition Feature Definition -
Name TC_Aggregate Typ A Name TC_Aggregate Typ A

Diescription Aggregate Type A Description Aggregate Type A

_I'-lame Se=d TC_Aggregate Typ A Name Seed TC_Aggregate Typ A
Item Type Item Type -
ltem Type ltem Type
Mesh et ”
Surface Feature Symbel TC_Aggregate Typ A .Surface Fea.ture o 1 _;g gate Typ A

J 2 : Volume Option Unsuitable

“eolume Option Unsuitable

Spiit False Cut Factor 1.0000

=L Split True

Femoved and Replaced Volumes_Unsuitable Remove Rep
Feplaced Festure Symb Volumes_Unsuitable Remove Only

Bentley



Volume Option Set to Design=D
Volume Option Set to Unsutiable =U
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Cut/Fill +

P
Parameters

Cut Feature Definition
Fill Feature Definition
Compute Unsuitable
Compute Custom
Compute Substrata

~

Volumes_Cut ™~

Volumes_Fill

R

Bentley



Cut/Fill +

Volume Option Set to Design =D
Volume Option Set to Unsutiable =U

&
Parameters ~

Cut Feature Definition  Volumes_Cut
Fill Feature Definition ~ Volumes_Fill
Compute Unsuitable

Compute Custom

Compute Substrata

s

Unsuitable Cut not Included in Mass Ordinate

Bentley
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Cut/Fill + Unsuitable

Volume Option Set to Design =D
Volume Option Set to Unsutiable =U f

Parameters ~
Cut Feature Definition  Volumes_Cut

Fill Feature Definition ~ Volumes_Fill

Compute Unsuitable
Compute Custom [:]
Compute Substrata [:]

Bentley
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Mesh Volume Option — Custom

Custom: Split or Not Split

4 [ Selection (1) 4 [ Selection (1)
. . & TC_Asph Cold Milling v @ TC_Asph Cold Milling
— All material is removed
« Split = True
M M Feature Definition ~ Feature Definition -~
- M O re O ptl On S O n S pl It MName TC_Asph Cold Mlling Name TC_Asph Cold Milling
. . Description Asphalt Concrete Milling Diescription Asphalt Concrete Milling
—_ Al | m ate ria | IS rem Oved Name Seed TC_Asph Cold Milling Name Seed TC_Asph Cold Milling
. . Item Type - Item Type -~
— Only part of the material is replaced — e
Mesh -~ Mesh A~
Surface Feature Symbol TC_Asph Cold Milling Surface Feature Symbol TC_Asph Cold Milling
Volume Option Custom Volume Option Custom
S raise Cut Factor 1.0000
Fill Factor 1.0000
Split True
Femoved and Replaced TC_Riprap
Feplaced Festure Symb TC_Aggregate Typ D
Include Cut In Mass Orc False

Include Fill In Mass Ord False

Removed
ja_ " T
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Cut/Fill +

Volume Option Set to Design=D
Volume Option Setto Custom=-C

Parameters ~

Fill Feature Definition  Volumes_Fill
Compute Unsuitable [
Compute Custom

Compute Substrata [
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Cut/Fill +

‘;BEMOVED _ B T . i

Volume Option Set to Design =D
Volume Option Setto Custom=C

Parameters ~

°
L e
O
T O
O ©
>—
o S
E
Q
o

Fill Feature Definition yolumes_FiII et
Compute Unsuitable [:]
Compute Custom
Compute Substrata [:]

Bentley
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Cut/Fill +

Volume Option Set to Design=D
Volume Option Setto Custom=C

Parameters ~

©
& o
5 9
O ®
o o
£
@
4

Fill Feature Definition yolumes_FiII et
Compute Unsuitable [:]
Compute Custom
Compute Substrata [:]
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Cut/Fill +

&
Parameters ~

Cut Feature Definition  Volumes_Cut >
Fill Feature Definition  Volumes_Fill

Compute Unsuitable [

Compute Custom l:l

Compute Substrata

Bentley

18 | © 2024 Bentley Systems, Incorporated



Cut/Fill +

Parameters ~
Cut Feature Definition

Fill Feature Definition  Volumes_Fill

Compute Unsuitable [

Compute Custom &

Compute Substrata

Bentley
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Cut/Fill +

Substrata Removed

@/ Properties (OpenRo... — X

F

| Selection (1)
v & TC_Existing Pavt

Selection ~
Name TC_Existing Pavt

Feature Definition ~
Mame TC_Existing Pavt

Description Existing Pavement

Marme Seed TC_Existing Pavt

Mesh -~

Surface Feature S TC_Existing Pavt
Volume Option  Substrata
Cut Factor 1.0000

Replaced Feature Violumes_Unsuitable_Remov
Include Cut In Mas False

Items A~

ltems Attached None

Bentley



Modeling for
Earthwork



Modeling for Earthwork

— Existing Features
—Substrata
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Model Existing Features

« Think of everything inside the project limits and consider if it can be built on top of or
be reused as fill elsewhere on the project.

 |f it can be built on but cannot be used as fill feature should be set as a “Substrata”
volume option.

 |f it cannot be built on or reused as fill its feature should be set as a an “Unsuitable”
Volume Option.

* Existing Pavement, Sidewalks, Curb, Pads, Topsoil, Rock, Clay, Muck, ...
« Can be in multiple files

— Corridors

— Linear Templates

— Surface Templates
— Create Closed Mesh
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Resurfacing and Widening

* Existing Pavement Model

B View 7, Cross Section - Corridor: BL98 Plan: BL98 Profile: GeomBL | = | @ \
[iewpoperies || 14 <[ om0 ] > »]

44.5

P P PP
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Resurfacing and Widening

o View 1, D-efauli : - |E|@@
G~ &k~ 4 BRLEHD EEHX?

& [l i)
E+-4 B <

0061
000¢
00Le
00¢¢
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Resurfacing and Widening

1 PRPCHHEE SXT

B Flement Selection ~ — 3¢

e Existing Pavement To Be Removed
(Unsuitable)

Existing Pavement To Remain (Substratta)

N

N Existing Pavement To Be Removed
\ A
\ (Unsuitable)

N

000¢
00Le
00¢¢
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Corridor
(Existing Pavement for Resurfacing)

sawiadoug [ [] 5

&~ &) - D et - [EWalslelslsl 1o B Al ©8 & X~ AT x Y
Element Selection > Id t <Element Selection> Undone
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Clipped Terrains + Surface Template
(Existing Pavement To Be Removed)

b k! rats ) q( =
Site ormidos Detailing s o n Dran
S o MG.a M35
plo a ent
- 3 g ” L SmartLine Line
Selectior Placement Maripulate Messure Group:

Al & View 1, Defout e
2 k- L PROCONERE 5%

saqaadoig |- |

Existing Pavement-Removed.dgn,

Al %@ KA x Y
5 - 3
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Linear Templates
(Existing Curbs)

] OpenRoads Modeling - v H k! - . s Existing Pavement-Removed.dgn [2D - V8 DGN] - OpenRoads Designer CE 2022 Release 3 5 - | Q- -5

Create

- 4 2LPTAN G RES SWK

5 -0~ & ~ T Muinvoder views ~ | T2 [ 3 [€] 5|6 |7 e Al D@ XA x Y
New Node 1
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Home

&4 OpenRoads Modeling

Terrain

@V [No Feature Defintion

Geametry

Create Closed Mesh — Surface to Depth

kT

Site

vil Cell

Place .
Civil Cell ks Drop Civl Cel

=1 * [} ke Create
Element ...
o Selection =
Primary Selection

Civil Cells

fo & =

Corridors

=T
Model Detailing

o\ 2

Process Civil Cell

Drawing Production

& =

E:\Earthworks\Other Volumes.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition

Drawing  Utiities  ifwin  View  Help

7 Create Conic Slope

 Create Transverse Align..

Apply Create 3D
Linear Ternplate Templates v Clased Mesh Elements+  »= Create Tiansverse Tunnel

ot M A

3D Tools

Technical Preview

Element Selection

Explorer -~ px
i File v
¥ Items v
& Resources v
OpenRoads Model v
&2 Sheet Index v
% Links v
OpenRoads Standards A
Q.Le.

[ ooy
‘ > ¥ §f Coridor -
& Superelevation
£ Linear Template
A syrface Template

b ¥ & Linear
+ Point
a v
>
>
>
>
>
[ Trace Slope
@ Aquaplaning -
Drainage and Utilities Model v
Survey v

& View 1, Default

- B Multi-Model Views || /5 [l 3] 4[5 [s]7]e
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Clipped Terrains + Create Closed Mesh

€J OpenRoads Modeling HE B« - | = s 1\_ORD Advanced Earthworkidgn\Existing Pavement random.dgn [20 GN] - OpenRoads Designer CE 2021 Release 1 (Technology Preview) p- N ®--o
Home  Tersin  Geometry  Ste  Comidors | ModelDetsiing  Drawing Preduction Utites  Civil Utifty Tools  Collaborste  View  Help ~
S Eﬁ ~», = =\ % Create Conic o =
s ) . { A Process Civil Cell b T = - o
Sect Thra election [ ACel | Linear Template T Closed Mesh Elements =
Review Primary  Selection | il 30 Tooks | | 2 M
BPe X Ve, Defauk == o
File v
¢ ltems v
5/ Resources v
OpenRoads Model ~
Owe.
9%
& Sheetlndex v
B Links £
OpenRoads Standards v
Orainage and Utilties Model v
Survey v
- & ~ [ oefauk - 2|3]4|s]s|

New Node > Settings Saved

TC _Existing Pavt, Levek: TC_Existing Pavement

& | Default
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Substrata - Rock Cut

&) OpenRoads Modeling

He D« -

Geometry  Site

=

Home  Temain Model Detailing

Corrideors

@ [None * [Default || e | P *

0 o ~@ao - xplorer Attach
= =0 @0 o

- Element
o Selection
Attributes Primary

" [No Feature Defintion

Explorer

Drawing Production

Fence
Tools

Selection

Drawing

E:\Earthworks\Corridor_Rock.dgn (3D - V8 DGN] - OpenRoads Designer CONNECT Edition

Utilities  iTwin  View  Help
- ) >
% = ~» o - 5 P
~ ¥ Gy il
Reports Civi Corridor  Asset  Dynamic Terrain port
v Analysic ©  Reports ™ Manager Plan View = Import~ Geometry =

Model Analysis and Reporting

Y !

Iy
il

Model Import/Export

Export
tolFC

File

¢ Items

Resources
OpenRoads Model
& sheet Index

B Links

OpenRoads Standards
Q@e.

> ‘W Standards

Drainage and Utilities Model

Survey

Multi-Model Views~ || (/50 [l 3| 4[5 |6

-

&

Display complete

VE, Levek Volumes_Cut
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Topsoil Removal

22 Release 2 O -|N - -7

¥ [rennsiiin ~ @ SHBB -4 28 - el R (0 VA D] S OpaRoad B G
Home = Temin  Geomelry  Ste DrawingProduction  Diswing  Uniities  Colaborste  View  Help ”
n

@ None = | Defautt & S - - &

5 = = - Reports Terviny

E z = @ s Uik

4 Model
® View 1, Defauk ]| - s @ =

1800

3+ 5 Multi-Model Views = | (71 B2 4] 58] 7] ¢ D,J PAOIoT ¢ =1

File Saving » Identity element to 3dd to set

| & |pefaur - A &

Bentley
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Create Cut \ Fill
Volumes
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Create Cut/Fill Meshes

* Create 2d File for Earthwork

e Reference in files containing terrain and mesh
elements to be considered in earthwork.

— Corridors

— Civil Cells

— Ponds

— Stock Piles

— Existing Feature
— Etc...

« Whatever is in the design file or attached to your
file will be used to compute cut/fill volumes unless
the volume option is marked as None.

— Turning off the display of the reference does not matter. All | Parameters A
files ATTACHED are considered.

* Run Create Cut Fill Volumes

I Cut Feature Definttion  Volumes_Cut *
Fill Feature Definion  Volumes_Fill
Comipule Unsuitable
Compute Custom
Compute Subsirals
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Create Cut/Fill Meshes

%) OperRosdsModeing  + [ O « - » #& = E\Projects ORD_2021RT\_ORD. ut &Fill V8OGN] CE 2021 Release 2 Search Ribbon (F4) PR -0 x
W tome  femin Geomey  Ste  Comidoss  ModelDetaling  Drawing Production wing  Ulities  Cwil UtiityTooks  Coloborate  View  Help -

5 Lr 45 per
y ~ & T, & Z g%

5 Reports  Ciil  Comidor i Temsin _Import |
ST e & T mabges e Repons+ By Impor~ Geamny s "HE" SrEE

Selection Model Anslyis and Reporting Model Import/Export

A P S 2.q-

@ None * Defauit

FERIET

©- © - & - Bviainn | E B |1lslel7s X B O% @ X~ AE o,

Element Sclection > Identfy elementto add to set | i) |VF, Levek: Volumes Fil | 2| @ |oetaure

amonsg eezus, 2 | || |2 e | E| | 9@

Bentley
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Create Cut/Fill Meshes - Unsuitable Substrata Custom

|:~J OpenRoads Modeling HEDT«-+ 48 =
Home = Temain  Geometry  Site  Comidors  Model Detailing
@ [None * | Default 5 a-
- =T e plarer Attach
B - |30 So -l@o Explarer Aftach
Attributes Primary
" |No Feature Defintion v e? I..-'-«(A\
Explorer viax =
M File v
@ Items -
B Resources v
OpenRoads Model -
& sheetIndex v
B Links v
OpenRoads Standards s
Q @0,
a4 v =
i .
4
¥ @ TC Asph Conc Base Cse
¥ @ TC_Asph Conc Wearing C
v Grading
v @ TC Cutsiope
¥ @ TC_Earth Shoulder
v TC,_Fillslope
v & TCTopso
> Modeling
> v Structural
>
« 3
Drainage and Utities Model v
Survey v
- - ~ 5 Multi-Model Views ~ | (1 [{J2] 3 dEE
Element Selection > Identify element fo 2dd to set IV, Levek: Volumes_Fill

Drawing Production

Element
Selection

Fence
Tools »
Selection

Drawing

5

E\Earthworks\Corridor.dgn [3D - ¥8 DGN] - OpenRoads Designer CONNECT Edition

Utiities  iTwin  View  Help

.
. v Ly
eridor Asset  Dynamic
ports * Manager Plan View

. %

Reports  Civil
+ Analysis -

& gl

Terrain Impot  Import Export
;D to IFC

Import = Geometry »

Model Import/Expert

¥

w8 View 2, Default-3D

| -

VOl X ¥ Ca

& | Default
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Reporting
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Plan Named Boundaries Volumes

Reference Surfaces
— Components

— Terrains
— Mesh

Feature Definitions

Cut Fill Meshes

Plan Named Boundaries
Can Create Clipped Graphics

l el: Draft Named Boundary

SideRoad: X5 Flan-2

Bentley
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* Simulates End Area Volume (More Accurate)

« Set Plan Named Boundary Length to Cross
Section Increment

* Run Quantites by Named Boundary
* Will Not Match End Area Volumes

— Prismodial Volume Inside Boundaries
— Not Average of Area

40 | © 2024 Bentley Systems, Incorporated

Cross Section Set Name: SideRoad
Alignment Name: SideRoad
Input Grid Factor:

Plan Named Boundary Volumes

Volumes Report

Report Created: Tuesday, April 6, 2021
Time: 10:47:43 AM

Note: Al units in this report are in feet, square feet and cubic feet unless specified otherwise.

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
38+00.000 1463.217
TC_Ewxisting Pavt (removed): 2399.955  1.000 2399.955 Mo
Total TC_Existing Pavt: 2399.955  1.000 2399.955
TC_Existing Topsoil {remaved): 10084 657  1.000 10084 657 No
Tatal TC_Existing Topsail: 10247.976  1.000 10247 976
TC_Shale (removed): 1506.510  1.200 1807.812 No
Total TC_Shale: 154539.283  1.000 154539.283
TC_Sandstone {removed): 34999.190  1.200 41999.028 Mo
Total TC_Sandstone: 115461.284  1.000 115461.284
Volumes_Cut: 1626.536  1.000 1626.536 Yes
Volumes_Fill: 163.319  1.000 163.319 Yes
TC_Concrete Paut: 2999.946  1.000 2999.946 Mo
TC_Aggregate Typ A 1349.976  1.000 1349.976 MNo
TC_Aggregate Typ A Ext: 899.938 1.000 599 938 No
TC_Topsoil: 4224104 1.000 4224.104 No
TC_Limestone: 600001.260  1.000 600001.260 No
39+00.000 1426 523
TC_Existing Pavt (removed): 2399.955  1.000 2399 955 No

Bentley
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4 OpenRoads Modeling

P

Plan Named Boundary Volumes

e

Geometry  Site

S 3

o+ -

Conidors  Model Detailing

H

Element Py _ Creste Update Saved ly
@ Selection L " Volume (31 Saved View View Settings Soved View
rimary Selection Ciip Saved Views

@ [No Festure Defition

Exj

plorer

I File

@ Items

& Sheetindex

B Links

Resources

OpenRoads Model

OpenRoads Standards
QQal.

dordgn (Default

Defini

> v
P
b v

B Surface Temp!

b @ @ Linear

Drainage and Ui

Survey

= Multi-Model Views ~

Element Selection > Identify element to add to set

ix

SRy .

E:\Earthworks\Corridor.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition

DrawingPreduction  Drawing  Utilities  ifwin  View  Help
B .4 ¥ 5 =
A AAS Y A B & -
% ar X £ ACS Plane Lock
Place Place Place Edit Change Text 75 o Element = Named
Note Label = Text Text Aftributes ,& * Annotati Annotation * Boundary » A Annotation Scale Lock
Notes Text Annotations % Named Boundaries Drawing Scales e
Y

® View 1, Defoult

AAh

N’ar

X o e

= on

I| & |Defautt |

Bentley



End Area Volume Report

» Requires Cross Section Named Boundaries
— Location/Interval Defined by Named Boundaries
— Can be referenced in Quantity \ Earthwork File

— If use for Cross Section Sheet Annotation must be
ran in file containing

Y 2 2

| Il |
Repaorts Civil Corridor
Analysis» Reports~

Modet Analysis and Reporting

* True End Area Calculations
— Calculated from Cut/Fill Meshes
— Does Not Consider Centroid

PR D 2w Il
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Analyze Point

Analyze Between Points
Analyze Yolume

Inverse Points

Analyze Trace Slope

Analyze Pond

Elernent Component Quantities
Create Cut Fill Volurnes
Cluantities Report By Mamed Boundary
Mass Haul Diagram

End Area Volumes Report

3D Drive Through

Bentley
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- '
z Modeling HE

Temsin  Geometry  Ste
& |None * | Defaukt

Attributes
@ |No Feature Defintion

Euplorer

G items
& Resources
OpenRoads Model
Sheet Index

Links

OpenRoads Standards

Qar.

ate Typ A

4 ¥ i hsphat
Drainage and Utilties Model

Survey

3 Multi-Madel Views ~

Increase a view window’s magnification, making eles

End Area Volume Repor

I+ 25 - EAEarthworks\Cerrider.dgn [2D - VB DGN] - OpenRoads Designer CONNECT Edition 1-2-n
Comidors ~ Model Detailing ~ Drawing Production  Drawing  Utiities  iTwin  View Help -3 PN
- g B-e- * % 7 L8 £ F 4 t
Q Q-8 b ; > ¥ G <~ i ¢
0 ~| Explorer Attach Element JFence Reports. Civil  Corrider  Asset Dynamic  Termain _ Import  mport Export
| Tooks~ Y ~ ™ Selection W Tools~ B~ x Reports * Manager Plan View = Import~  Geometry = D tolFC
Primary Selection & Medel Import/Export
) g€
o B A, ]
= B B
rix

® View s, Cross Section - Coridor: Main Plan: Main Profile: MainV

View Properties |v| |4 < 5+20.0000 - > >

v

= W Blslze) B~ O @ X

i) [Section cut graphics

2| & |efeut L35 | E |

Bentley



Cut/Fill Factors (Shrink/Swell)

o Cut/Fill Factors (Shrink/Swell) are associated with the Feature Definitions

» Taken into account when reported
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£ Bentley Civil Report Browser - C:\Users\Dan.Sheldon\ AppData\Local\ Tem p\RPT5dedlzcb xmi

File Tools Help

C:\Program Files\Bentley\OpenRoads Designer CONNEC

85| Properties (OpenRoads Standards) —

4 [ Selection (1)

v @ Volumes_Cut

Feature Definition

Mame Volumes Cut
Description Cut Volumes Mesh
Mame Seed w
Item Type
.-Item_:l_';,'_pe
Mesh
Surface Feature Symb: Volumes_Cat
olume Option Cut
Cut Factor 1.2000

NoftemType |

I Cant

" Civil Terrain

I CivilGeometry

I CivilSurve

I CorridorModeling

4 Evaluation
(CrossSectienGradebook xs|
CrossSectienGradebookNE xs|
CrassSectionGradebookWidexs!
EarthworkQuantities.xsl
ElementsComponentQuantitiesReport.ys|

ElementsCompanentQuantitiesReportSummary.s!
MassHaulToTIW.xsi

Quantities by Named Boundary Reportxs!
SightVisibilityAlternateReportaxs!
SightVisibilityReports|

TerainCheckxs!

LegalDescription
MapCheck
Milling
Schemas
Stakeout
StationOffset
Superslevation
TemplateLibrary
Turnouts
_Themes
rawsmlsl
ShowAllcsl

- m] x
End Area Volume Report
Report Created: Sunday, March 1. 2020
Time: 6:20:11 PM
Cross Section Set Name: HWY 72
Alignment Name: HWY 72
Input Grid Factor: MNote: Allunits in this report are in feet, square feet and cubic yards unless specified otherwise.
o - - Station Quantities - -
Baseline Mass
Station Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate
£10+00.00 125 193.19 0.00 0.00 125 80.39 0.00 0.00 0.00
511+00.00 126 210.89 748.30 93537 125 142,94 41358 £16.98 41839
512+00.00 125 378.05 1090.63 136329 125 81,57 41576 51969 126199
513+00.00 125 508.16 164113 205141 125 86.15 31059 388.24 292516
£14+00.00 125 41349 1706.76 213346 125 106.29 356.37 445 47 461315
£15+00.00 ) 88.30 929.25 1161.56 126 167.18 506.42 633.03 514167
516+00.00 125 51.10 25814 32268 125 12657 54213 677.66 478669
517+00.00 125 4949 186.268 23285 125 127.85 469.30 58663 443291
518+00.00 125 74 45 22952 266.90 125 92.52 408.10 510.12 4209 68
Grand Total: 6790.01 8487 51 342226 4277.82
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Cross Section Annotation

* End Area Volume Report and Annotation on Cross Section Sheets
* Only Cut & Fill can be Annotated on XS

413.5 SF Fill Area 106.3 SF

CutVol. | B Fill Vol. 9,622.1 CY
Cut Adj. Vol. | G7J603IBICY Fill Adj. Vol. | IZIOR77ICY

45 | © 2024 Bentley Systems, Incorporated Ber"ﬂey‘a



 Methods

— Interval

— Plan Named Boundary
— Cross Section Boundary
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Mass Haul

Method |Cmss Section Boundary

MNamed Boundary Group |

Vertical Exaggeration |1}.1}Dﬁ

Annctation Group |Ma55 Haul Diagram

Mass Haul Model Name |

Display Clipped Graphics [

MASS HAUL DIAGRAM

Bentley



Legacy Tools
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Legacy Tools

Terrain to Terrain
Component Quantities
Dynamic End Area Display
Element Properties
Measure Volume
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e Terrain to Terrain
e Terrain to Plane

49 | © 2024 Bentley Systems, Incorporated

Terrain to Terrain Volumes

Parameters ~

Votiuma Melhad e erain Modal To Terrain Madel Vi % iF_*Terrain Model To Terrain Model Volume
e Terrain Model To Plane
From Terrain Model |0G s !
To Terrain Mode!  [Rock v
Cut Factor [1.000 |
Fill Factor [1.000 |
Cut 2582061.532
Fill 0.000
Balance -2582061.532
Save Result M
P - c,é,\
< ) a;..{ ({}_f‘;—" <=
o («-‘-? e /\h":-b-h
- <= <
<X ' <
o {i‘? )
s <23
LT




Element Properties

@] Properties — X

Civil Quantities:
— Volume

4 7 Elements (1)

i & ShoulderAggregate R

b @ ltems
— Planar Area

— Top Sloped Area
General ~
. . . Element Description ShoulderAggregate R .|
* Displayed in Master Units o =] Brievd 54 |
. Line Style ByLevel (0) [
* The Surface That a Drop of Water May Hit Ve il Bt £9 |
. . . Template (None) |
» Will require Separate component if wedge not a0 |
included in area R =
eature Definition __Aggregate Typ C |
Feature Name _ShoulderAggregate_R |
Civil Quantities -~
1 1 1 TopSepedAes 1883 1275q" i
Planar Ares 1772.224 5q° |
Volume 1629 615 Cu* |
\\\ 1 Component Layer ~
\\ Description I
Start Station 439.000000 [
End Station 731.000000 [
Volume Option Design _I
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Component Quantities

* Only one corridor at a time
» Does not recognize clipping
« Computes Cut/Fill from lowest components
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*“Clipping is not considered in quantities =~

i c -
| Material Surface Area Volume Units Unit Cost  Total Cost/Matenial ~
-D . 0.0000 - 1085.0115 .i.CuY |_‘Im: 1 1085.01 i
| Fill Velume 0.0000 1 76.3623 i.CuY l | 1.00 “T-’S.}B
E-Mesh ‘hagregate \TC_Aggregate Typ A 0.0000 | 206 2222 i.Cu‘( . | 100 | IZDE.ZE
E-Mesh\ﬁggregate WTC_Aggregate Typ C ] 0.0000 | 1216711 i.CuY |Tl]] “121 &7
E-Mesh%sphalhTC_Asph Cold Miling 0.0000 1 309.3333 i.CuY .|-T.m: “309.33 |
E-Mesh\ﬁsphalhTC_Asph Conc Base Cse ] 0.0000 | 157.5022 i.CuY . | 7.00 -.1 57.50 v
Report Total Estimated Cost: |11431.02 |

Corridor Name: |Ma'rr1

Bentley



Dynamic End Area Volumes

B View 5, Cross Section - Corridor: Main Plan: Main Profile: MainV [ ]

View Properties |v|| |4 < 4+55.9331 =| > »l

[
View Properties [~[ |4 = 4+55.9331 x| > »

Lowest Component Lowest Component

Lowest Component Lowest Component
Lowest Component
Lowest Component

With No Unsuitable/Milling With Unsuitable/Milling

NOTE: Example shows Cut/Fill in Dynamic Sections.
Values in Dynamic Section Will Reflect the Same
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Measure Volumes

 MicroStation Measure Volume Tool
— Can be Used with Selection Set

-

el R
et

)
] )
=]

Meazure Measure Measure

Créate . ... % Measure Volume - X
Distance Radius Angle %‘ Region ©) I—. -
Measure Groups F
Measure Volume

0 | | .= 7, Measure the valume enclosed by an
El <) % EE o = element or a set of elements
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| Mass Properties
: Display Center Of Mass

| Use reference scale

Volume Unit  Cubic’ v

Volume: 2710.147 Cu.

Setting

Description

Mass Properties

If on, the Mass Properties window displays the mass property analysis for the measured volume.

Display Center Of Mass

If on, a graphic crosshair that represents the center of mass for the measured element(s) is displayed.

Use reference scale

Allows users to measure in true model units while in a Sheet model that contains a scaled reference file. This checkbox is off by default.

Note: This setting is only applicable in the Sheet models.

Bentley



Thank You attending a
Bentley User Group event!

We want to hear from you.

Scan the QR code to share your
feedback with us.

Bentley




Thank you for attending!

We want to hear from you.
Scan the QR code to take the survey.




Bentley Systems
Find upcoming events

Check out Coffee Corners for one-hour how-to webinars offered on a variety of Bentley products.
Access live and on-demand learning content.
See what other User Groups are up to around the world.

Find Bentley Systems at local events in your area.

( Learn more at www.Bentley.com/events )
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Access over 1,000 self-paced courses with Bentley LEARN

OnDemand Instructor-
courses Led classes

Curated
YouTube
playlists

Accreditation
programs

( Learn more at www.Learn.Bentley.com )

Access your transcript at https://learn.bentley.com/transcript/

Don’t have a profile? Create one at ims.Bentley.com
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Bentley Systems

Digital Currency Newsletters

Industry news, product updates, tips & tricks,
learning opportunities, and more!

A collection of helpful, industry-focused,
digital newsletters delivered right to your inbox.

Oigital Twina ~ Support  Company ~ Wews WSheR & MYACCOUNT -

Bentley e« o -

e Digital Currency
el &1 Newsletters

Insights And News To Accolerate Your Work

Bentley
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