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Lesson Name: Pay Item Manager

LESSON OBJECTIVE:

In this lesson you will learn how to access and edit the Pay Item database.

EXERCISE: GETTING STARTED

This exercise will guide you through the steps to get started

1. Start MicroStation and InRoads.
2. When the MicroStation Manager appears, navigate to C:\2010 RBC Data\CI1WK1\DATA\QM\

Model.dgn
File Open - C:,2009RBCYIW-54,0M), 2l
e n o —
Look i [ OM HoreE 3 30 -8 DGN
&model.dgn
&pp1 dgn
#4]pp2.dgn
[Documents &pp&dgn
@)’1 &4 pp . dgn
&proﬂle.dgn
Desktop
Fy Documents
o
My Computer
- File narne: I j Open I User: Iuntitled j
Files of type: IE.-’-‘«D Files [* dgn;”. dwa;* dxf) j Cancel | Praject: Iuntitled j
[~ Open as read-only [ ptions | |mterface: Idefault j

3. After MicroStation starts, activate InRoads by selecting Applications > InRoads Group > Activate
InRoads
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model.dgn [3D - ¥8 DGN] - MicroSta

Jﬂle Edit Element Settings Tools Utilities ‘Workspace

|= - | EET—
_ b Activate Rail Track Suis
Tasks x [T ¥iew 1 - Top, Model [Sofl B Activate InRoad)

JTasks | hd ] 5= \-,Jv -,,.r v| & (Q GH Activate InRoads SuitS
[) Civil Workflows E Activate Site

n ¥8i (SELECTseries 1)

= I

- Activate Site Suite
=1 o @ Lg - =]
[ﬁ 2} J»ﬂ‘ﬁ@j‘?;ﬂ:& B-[_J—LQ( Gl ] E Activate Storm & Sanitary

File Management

Files: Al ﬂ Ackivate Survey
7l Expand[ﬁ Activate Bridge

2 Survey Data

&

2 Surface Comnpilation

&3

+ Roadway Layout

&

7 Site Modeler

&

&

Q Drainage Layout and Design

| u}L_Civil Drawing Tools
-

o e e =y

&

4. Open the file C:\2010 RBC Data\CI1WK1\DATA\QM\QM.RWK by selecting File > Open from the
InRoads Explorer Menu.

= Bentley InRoads ¥8i (SELECTseries 1)

File Suwrface Geometry  Drainage  Evaluation Modeler  Sie M ¥
247 Mew... Clil+M
Chil+0

Save .

Y Savess .

Cloze v
@ Project Defaults...

P
"ig Text Import Wizard...
Impart »
Export 3 \
c Exp A

Translators .

rar11bentley
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Laok in: | 5 OM = Q>

cross-section. alg
Drainage. dtm
exisking, dtm
Proposed, dtm

=] am.xin

Desktop

L

My Documents

File name: IGM.rwk j Open I
Filez of hype: IInFloads Files [”.rwk;*.dlm;*.alg;".ill;".ird;".sdb;”.gj Cancel |

Help |

Click the Open button, then the Cancel button to close the dialog.

5. Open the Pay Item Database by selecting Quantities > Pay Item Manager from the InRoads
Explorer Menu.
ﬁr Drafting | Quantitie: Tools Help

| Twpe =] Pav Item Manager...
""-;_,\ AN ‘B5 Duantity Formula Manager... ;
e £ Compute Quantities. .
=
" ﬁ Shapes: Tool ..
.::‘ % Azzign Pay ltems. .
\_./( V Bieview/Edit Payltems. ..
r
1"._; G Quantity Manager...

6. After the Pay Iltem Manager opens, select File > Open from the Pay Item Manager, click on
Pay_ltems.mdb, and click Open.
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Look in: I =9 aOM

~

File name:; IF'a_l,l_I tems.mdb

Files of type: IAccess Files [*.mdb)

j Open I
=] Cancel |
Help |

7. The following should be displayed:

File Edit Help

=10l

{7 201-209 CLEARING, GRUBBING AND REMOVAL

{0 210-214 EXCAVATION AND BACKFILL

{21 215-228 BRIDGE EXCAVATION, COFFERDAMS, LIM

{07 230-246 S0IL STABILIZATION

(£ 250-265 HAZARDOUS MATERIAL REMOVAL AND b

(£ 301-315 BASE COURSE AND AGGREGATE MATERI

{C7 327 A5PHALT BASE

~{C7 330 COMCRETE BASE

{Z7 4071-405 BITUMINOUS TREATMENT, SLURRY SEAL

{C] 406-410 PLANING AND PROFILOGRAPH

{07 #11-429 ASPHALT PAVING, LEVELING, BINDER AN

(I 430 S0IL AND AGGREGATE SURFACING

-{Z7 450-430 COMRETE PAVING AND ASSOCIATED ITER

({7 502523 STEEL AND BRIDGE ITEMS

(£ 524-529 CULVERT CONCRETE, RETAINING WALL,

(I 530-535 DRAINAGE PIPE

-{C7] 543589 TIMBER BRIDGE AND ADDITIOMAL BRIDG

{77 590-603 MDBILIZA'I'IIDN, R MARKERS AND FIELLY
3

Mame | Code | Description

(Z1201-209 CLEARING, GRUB...
(C1210-214 EXCAVATION AN...
[C11215-228 BRIDGE EXCAVA...
(C1230-246 SOIL STABILIZATI...
(C1 2501265 HAZARDOUS M.
(C1301-315 BASE COURSE A...
[C11327 ASPHALT BASE
(C7230 CONCRETE BASE
[Z1401-405 BITUMIMOUS TH...
(C406-410 PLANING AND PR...
[C1411-429 ASPHALT PAVIN...
(11430 50IL AND AGGREGA...
(Z1450-490 CONRETE PAVIN...
(C11502-523 STEEL AND BRID...
(C11524-529 CULVERT COMCR...
(11530538 DRAINAGE PIPE
q543-589 TIMBER BRIDGE ...

EXERCISE: CREATING A PAY ITEM

This exercise will guide you through the steps to create a Pay Item in the category 618 CONCRETE
SIDEWALK AND DRIVEWAY, including how to apply a formula.
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1. Navigate to and select the 618 CONCRETE SIDEWALK AND DRIVEWAY category on the left side of
the Pay Item Manager. The contents of the folder will be displayed on right as shown.

i
File Edit Help

-{7] B04-608 UNDERDRAINS AND YERTICAL WICKS ;I | Code | Description
~{Z1 BO3-E10RIP-RAP AND FILTER BLANKET 154000 Concrete Sidewalk, 4" Thick
| E12-617 MASUNHY AND FIBER FLUMES 5184001 Concrete Sidewalk, B Thick
E18B000 Concrete Driveway, 4" Thick
(1 519 PIPE END TREATMENTS . £18B001 Concrete Driveway, 5" Thick
SR e
0] 630632 GUARDRAIL, END AT:JEHDF!S, GLARE SCR E18B003 Concrete Drivewa_l,.l, 8 Thick [Includes Wire Me:
{:I E34-637 FENCES AND GATES E18B004 Concrete Drfveway, g .Thlc-k .
(] G40-649 UTILITIES E18B005 Concrete Driveway, 10" Thick [Includes Wire M
-{C7] B50-659 TOPSOIL SEEDIMG AMD EROSION CONTR
-{Z7] BBO-BE4 PLANTING, BUSHES AMD TREES
-{C7] BES EROSION CONTROL
-{C7] BEE-674 PESTICIDE AND HERBICIDE TREATMENT!
-{C7] B75-630 ENGINEERING COMTROLS AND FACILITES
-{C7] F01-708 STRIPING. MARKERS AND DELINEATORS
{07 FO9-717 SIGNING
{07 F20-728 ATTENUATORS AND PORTABLE SAFETY |
(7] 730-739 TRAFFIC SIGHALS AND CONTROLS _ILI

1] | o[ | i

2. Select File > New > Pay Item from the Pay Item Manager Menu.

: Pay Item Manager

File Edit Help
- !
Pay Tem AND VERTICALWICKS <]
Open Category

Clase Pay Itern Database

i | E‘IS F'IF'E END TFIEATMENTS
{21 B20-622 MIMOR STRUCTUR CONC., JUNCTION BO:
{07 B23E23 CURE AND GUTTER, MEDIAN SAFTEY BAF
[ B30-E32 GUARDRAIL, END ANCHORS, GLARE SCR
-+{C7] 634-537 FEMCES AND GATES
{21 B40-B43 UTILITIES
--{C7] 650-559 TOPSOIL SEEDING AND EROSION CONTR
~-[Z] BEO-EE4 PLANTING, BUSHES &MND TREES

555 EROSION
- , .G ‘“*waul""

Note: an alternative method is to right-click in the white space of the right pane and use the pop

up menu.

3. Verify the lock is selected to the right of the name and description fields before you enter any
data. This will simplify the data entry process. Enter the following:
Name: 618A002
Description: Concrete Sidewalk (Area * thck)
Unit Name: Cu Yd
For Quantity Calculation toggle the combo box to Cubic Yard.
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x
Pay ltemn Mame: ﬂ |51 aA002 ] j Apply I
-
Pay ke Code: |51 aa002 1 Close |
Deseription: IConcrete Sidewalk [&reathck)
Help |
nit Marme: I[;u “d
 Quantity Calculation——————— [~ Deduct from Pay [tem
Formula: | {iesm Pay Items:
Variables: Pay ltem | [ eduction |
Mame | Value | ﬁ
thok 025
W alue: ID_ oo Waluer ID_ oo
- Meazurement
Mode: % Planarized [~ Apply Quantity Factar: IU_UU
" Slope ™ Apply Rounding Factor: IU_UU
@ FoundUp ¢ Found Down

Click Apply and Close the Edit Pay Item dialog when complete.

4. Select the new item, and make a copy of it in the same folder (copy and paste — use standard

Windows techniques). Note the name increments and is appended with a (2). Edit the new Pay
ltem.
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5. Notice the lock toggle is unlocked. This allows you to have multiple definitions for the same Pay
Item. Enter the following information:
Pay Item Name: 618A002 width*thck
Description: Sidewalk, linear (width*thickness)

x
Pay Ikem Name: ﬂ [5184002 widththck 1 j Apply |
-’
Pay Itermn Code: |5-| aannz ] Clase |
Diezcnption: ISidewaIk, linear [width"thickness)
Help |
Uriit M amme: IEU wd
r— Quantity Caleulation——————————————— ~ Deduct from Pay ltem
Farmula: | o bic v ard j Fay ltems:
‘ariables: Fay ltem | Deduction |
Hame | Yalue | ﬁ
thik 0.25
W alue: ID_DD W alue: ID_DD
~ Measurement
[ feTal {* Planarized [ Apply Quantity Factor: [0 00
" Slope ™ Apply Rounding Factor: IU.UU
* FoundUp  Round Dovin

Click Apply and Close the dialog.

EXERCISE: CREATING ITEM DEDUCTIONS

This exercise will guide you through the method to apply item deductions to a pay item computation.

1. Use the Find function to locate the Item Name 623C000. On the Pay Item Manager dialog, select
Edit > Find.

'.'-:Pay Item Manager

File ’ﬁ Help

BUS UNDERDRAINS AND VEF!TIEAL\)’

~{Z1 03610 RIP-RAP AND FILTER BLANKET ’

-2 F12-617 MASOMRY AND FIBER FLUMES ¢

~{Z] F18 CONCRETE SIDEWALK AND DRIVEW,

~{Z1 F19PIPE END TREATMENTS 4
=

£ B20-622 MIMOR STRUCTUR COMC.. JUN
{7 623529 CURB AND GUTTER, MEDIAN S

{:I B30-632 GUARDRAIL, EMD AMCHORS, G
i, B EANESREE NGRS ANRERIE S o,
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Search for 623C000 in the Find What field, select Name under the Search category and click Find
Next.

Fitd wihat: |523|:ng Find Mext |
[~ Match case Search Clase |
& Name
" Code il
= Description

Close the Find Pay Item dialog after the item has been located.

2. Right click Edit or double click to Edit this item.
3. Add Pay Items to be deducted from this item calculation.

“ Pay ltems

Pay Item Name: _d [623c000

+ (] 230-245 SOIL STABILIZATION

1 Quantity Calculation

Formula: [|inear Feet
Yarniables:

Name

Walue: 000

[ Measuwement
Mode: & Planarized

" Slope

Deduct from Pay |tem
Pay Items:
Pay ltem

Walue: |00

<

+ (] 250-265 HAZARDOUS MATERIAL REMOY
+ (] 301-315 BASE COURSE AND AGGREGAT

- 7\DatatALDOT mdb :
Pay Item Code: [ﬁzmgg ] Cloee I 7 L:t: LDOT mdb d
Description: |Combination Curb & Gutter, Type C Help + 0] 210-214 EXCAVATION AND BACKFILL Find
Urit Name: [Linear Feet Q + (3] 215-228 BRIDGE EXCAVATION, COFFERI i
__ W |

@ -(Z0 327 ASPHALT BASE

+

+-(C] 330 CONCRETE BASE

+ (2] 401-405 BITUMINOUS TREATMENT, SLL

+ (] 406-410 PLANING AND PROFILOGRAPH
&
]

+ ] 411423 A5PHALT PAVING, LEVELING. B

+ ] 430 SOIL AND AGGREGATE SURFACING
+ (] 450-490 CONRETE PAVING AND ASS0CI
+ (] 502523 STEEL AMD BRIDGE ITEMS

+ (71 524529 ELllLVEHT CONCRETE. HETA[!;III s

H

[~ Apply Quartity Factor: IU_UU
™ Apply Rounding Factor |1.DD

* AoundUp  Round Down

4. Navigate the Pay Item tree or use the Find function on the Pay Items dialog to locate the
following pay items to add to the deduction list.
621C015 Inlets, Type S1 Or S3 (1 Wing)
621C016 Inlets, Type S2 Or S4 (1 Wing)
621C017 Inlets, Type S1 Or S3 (2 Wing)
621C018 Inlets, Type S2 Or S4 (2 Wing)
5. For each Pay Item click Add to add it to the deduction list.
6. Now define a deduction value for each of these curb inlets.
Single (1 Wing) shall have a value of 14 and double (2 Wing) shall be 20.

© 2010 Bentley Systems, Incorporated
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8.
9.

This is the amount of curb and gutter that will be deducted for each inlet type encountered when

computing quantities.

Toggle on Apply Rounding Factor and key a value of 1.00. Toggle on Round Up.
This will round the Curb and gutter computation to the nearest foot when using the Compute

Quantities command.
Apply and Close the Edit Pay Item Dialog.
Exit the Pay Item Manager dialog.

Lesson Name: Quantity Formula Manager

LESSON OBJECTIVE:

In this lesson you will learn how to define the mathematical operations to compute quantities.

EXERCISE: CREATING A NEW FORMULA

This exercise will guide you through the steps to create a new formula in the Pay Item Database.

1.

Create a New Formula by selecting Quantities > Quantity Formula Manager from the InRoads

Explorer menu.

Click New on the dialog. For Name key-in “CY Width*thck”. For Description key-in “Linear
(width*thickness)”. Set the Measurement Basis to Linear, and create the formula as hown in the

dialog below:

™ New Quantity Formula @

:ﬁﬂ H ﬂ Resut: [too

W TestValues:

o] = =
sl el e
4| 5| 8] -] |

i ied ] Y

Name: |CY Width*thck Apply |
Description: |Linear (widththickness] Close |
Measuremert Basis: || inear |

Help
Formnula:
{LINEAR P widththek

Click Apply when complete.

© 2010 Bentley Systems, Incorporated
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3. Create another New Formula by selecting New on the dialog.

4. For Name key-in “Ton(s)(thck)”binder”. For Description key-in “binder layer computation”. Set
the Measurement Basis to Area.

5. Create the formula to compute the weight, in tons for binder/base asphalt material. For this
exercise, use 107 Ibs per S/Y per inch in thickness. Use a variable “thck” to allow for thickness
definition within the pay item.

The Test Values list box located in the dialog provides a means to test the mathematical
operation of the Formula. The Calculator is provided to key-in numbers and operators as well as

precedence parenthesis.

The “**” is the power function.

m New Quantity Formula

Marne: |Tarls)ithck ) B nder Apply |

Description: |binder layer comnputation Close |
Measurement Basis, | Alea j Help
Formula:

[[{AREAL/S107]thek)/2000

E ﬁ ﬂ ﬂ R esult: ,DDB—
{AREA T ezt Walues:
HJ - Mame | Yalue |
LAREA} 1.00
7| 8] 8] 2| [tex 1.00
4| 5] 8] -]
22| 3 4]
U JJ W alue, ’—

6. Apply and Close the Edit Quantity Formula dialog.
7. Close the Quantity Formula dialog.

EXERCISE: ASSIGNING FORMULA AND VARIABLE ITEMS TO A PAY ITEM

This exercise will guide you through the steps to assign pay items to an item, the different methods
include using the style manager, feature properties, and assigning Pay Items to graphics.
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1. Edit the Pay Item for Sidewalk computed using a linear measurement, 618A002 width*thck.

T Edit Pay Item

Pay ltem Mame: ¢ | [£184002 width*thck 1 Apply
i 12 |

Pay Item Code: |51 aa002 _ Close |
Description: |Sidewalk, linear [width"thickness] Hel
elp

Unit M amie: |Eu vd

Quantity Calculation Deduct from Pay lter

Formula: [ Pay Items:

ariables: | Pay Item | Deduction |

[ width*thck
M ame Y 3l J

thck 025
Walue: |4_gg Walue: |D.DD
M easurement
Mode: + Planarized I~ Apply Quantity Factor:  [0.00
" Slope ™ Apply Rouading Factor: W

* RourdUp  © Round Down

2. Select the Quantity Calculation “CY width*thck”. This calculation computes a volume of concrete
for a linear sidewalk feature using width and thickness variables instead of an Area.

3. Assign the variable values as shown in the dialog above. Select the Variable to change and key in
the value.

4. Create a copy of Pay Item named 327A020 and give it a unique name of 327A020 5” thick.

5. Edit this new pay item and assign the formula defined for base computation.

6. Forthe variable value, key-in 5” for the thickness in inches.

T Edit Pay Item

Pay Item Mame: [3278020 5 thick 1| apey
-
Pay ltem Code: |32?AD2D 1 Close |
Description: |Plant i Bituminous Base, Mix 1 =
elp
Unit M amie: |Ton[s]
Guantity Calculation Deduct frcm Pay ltem
Formula: |T0n[s][thd<]“Binder j Pay Items:
ariables: Pay Item D eduction |
Mame | Walue | J
thek 5.00
Walue: (o000 Walue: |g_jg
Measurement
Made {* Planzrized [ Apply Quantity Factor:  [g.00
" Slope % [~ &pply Rounding Factor: (000
& RoundUp  Round Dawn

7. Apply and Close to complete.
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Lesson Name: Assigning Pay Iltems

LESSON OBJECTIVE:

In this Lesson you will learn how to link a pay item to a surface feature in the DTM. There are two methods to
correlate a Pay Item to a feature in the DTM:

One way is to assign a Pay Item to a feature style and place the feature using the style that has that pay item
defined. The second method is to use the Surface > Feature > Feature Properties command to manually
assign pay items to an individual or group of features.

Both methods can also be utilized. An example being a culvert can have the pipe pay item defined by feature
style and manually attach the pipe end treatments to the same feature.

The Feature Properties will reflect the method used. It will also alert you as whether or not a database is
opened or if a pay item is missing from the loaded database.

Warning If you use the automated feature style method of assigning pay items, you will need to
have unique styles for each feature. This ensures that a feature that has a style of Curb
won't automatically select a Curb and Gutter pay item if it is actually a mountable curb
pay item. Also be aware that if a feature uses a style for pay item, it will always use
that pay item and cannot be deleted from that feature unless the style is edited.

EXERCISE: FEATURE STYLE PAY ITEM DEFINITION

This exercise will guide you through the steps to assign pay items to feature styles.

1. Select Tools > Style Manager from the Inroads Explorer menu. Select a feature style from the list
of feature contained in the loaded XIN file.
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s Style Manager

Show Styles with Properties e

I Include Suface r r

™ Include Geometry Foint r r Hew..

I Include Geometry Line - r

7 Include Geometry Arc r r Copy...

I Include Geometry Spiral

[ Include Survey r r Delete
Rename...

Help

Freference File: C:ABE datahCivinC1THMC111databGM. xir

Mame | Description Alpha Code | Murneric Code | Pay Item
12INCMP
12INRCP
15INCHP
15INRCP

) [ ]

g 8" Pipe End Treat...
18-Fipe 18" Storm Drain
18INCMP
18INRCP
Z1INCMP
21IMRCP
24-PET 24" Pioe End Treat...
< |

519
5304001

oooooo

6134003 b
>

2. Select one of the features listed and click the Edit button (an alternative method is to double click
the selection).
3. The Edit Style dialog will be displayed. Verify the correct feature is displayed in the description

box.
= Edit Style =3
Name: Description: [18" Pipe End Treatment
< 2l
Include Definition For
= m ¥ Surface Feature
g General

Symbalogy ™ Geometry Point Feature
21 Surface Featurs
] Geometry Featuis
23 Survey Featurs ™ Geometry Arc Feature

™ Geometry Line Feature

™ Geometry Spiral Feature

™ Survey Feature

™ Attach Tag

Apply | Claze | Help |

4. Select the item Surface Feature from the tree view on the left of the Edit Style dialog box. The
Edit Style dialog will reflect the Surface Feature display options.
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= Edit Style mEE

Mame: Fay Item Mame: |51 qa002
ﬂ ﬂ 30/Plan Dizplay
t=5 Edit Style I Line Segments
L] ¥ Paints
Symbology
I Annotation
% Settings
Surmbalogy Cross Section Display
Z7 Geometw Feature I Projected Lne Segments

(50 Survep Feature I Projected Points

I Crossing Pcints

I annotation

I Components

Frafile Display

™ Projected Line Segments
[~ Projected Faints

[ Crossing Points

[~ Annatation

Applys | Cloze | Help |

5. Click the Pay Items icon Elnext to the Pay Item Name field. This will access a tree view listing of
the pay items contained in the database. Select the pay item for 18” Roadway Pipe End
treatment. An alternate method is to use the Find feature.

= Pay Items @

—-[_] 619 PIPE END' TREATMENTS ~ Add
E194000 12" Roadway Fipe End Tre

£194001 15" Floadway Pipe End Tre Find
1% pe End T

. Mlnsr
B1H80U3 24" Hoadway Pipe End |re il

E194004 30" Roadway Fipe End Tre
E194005 36" Roadway Fipe End Tre
E194006 42" Roadway Fipe End Tre
E194007 48" Roadway Fipe End Tre
E1940058 54" Roadway Pipe End Tre
194009 60" Roadway Fipe End Tre
E194010  BE" Roadway Pipe End Tre
E194011 72" Roadway Fipe End Tre
E194012 78" Roadway Pipe End Tre
E194013 84" Roadway Fipe End Tre
E194015 96" Roadway Pipe End Tre »
< >

i

Help

6. Close the Pay Items dialog. Apply and Close the Edit Style dialog. If prompted, indicate you wish
to save the changes.

7. Close the Style Manager dialog.
Any feature that uses this feature style will now use this pay item (and subsequent formula) to
compute quantities for that feature.

EXERCISE: DEFINING PAY ITEMS USING FEATURE PROPERTIES

This exercise will guide you through the steps to define pay items using Feature Properties.
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1. Assign the Bituminous Base pay item to the pavement feature in the Proposed with Drive DTM.
The feature has style assigned with it that automatically assign the wearing surface item. Go to
Surface > Feature > Feature Properties.

2. Select the Proposed with Drive surface from the surface combo box. Select the feature
“Pavement” from the Feature list box.

= Feature Properties E]|I_Z|@

Surface: Proposed with Dl Style

posed with Drive - Apply

| J Available: Selected: -
fiEsic) 18-PET PFrinnary: Coze
- A~ : -
| Mame | Style | [rezcription | -~ ﬂ 18-Fipe fiavement
Lt-tch tc Created by Generae ... 24-PET Fiter...
F: =t ; =hit 24-Pipe
Rt-Cut Cut Created By Roadway. . 30-PET Lisk Paints. .
Rt-Cuti Cut Created By Roadway... 30-Fipe . 4
REFil Fil Created By Roadway.. Asphalt Driveway | o NewSte...
Rt-Fild Fill Created By Roadway. . Base
Rit-Shoulder Sidewalk Created By Roadway. .. Help
Rt-Shoulder Sidewalk Created By Roadway. . Pay ltems
Rt-Shoulder2 Sidewalk Created By Roadway... Name | Dlescription | From Style |
Rt-Shoulderd Gidewalk Created By Roadway... AT 2 Crushed Aggregate Base . Na
Rit-Shoulderd Sidewalk Created By Roadway. .. 3274999 NOT IN DATABASE Ma J
Fit-bk curb blkcurb Created By Roadway. .. 054000 Tack Coat Ma
Rit-bk curbl blkcurb Created By Roadway. .. 054000 Tack Coat Ma
Rt-bk cub2 bkeurb Created By Roadway.. 4294020 [1.5" th...Improved Bituminous Conc..Yes
Btbk curb3 bkcub Created By Roadway. .
Rit-bk curbd blkcurb Created By Roadway. ..
Rit-bk curbS bkcurb Created by Generae ... %
Mame: |Pavement Triangulstion
Diescription: | RO T Interior :l'
Patent: | Faint Denzity Interval [p.00 ﬂ
. . . v Exclude fram Tri lati

[ PRefresh/Display i 3-0/Plan View FEERITTE ITETEHE T

3. Review the Pay Item Names listed in the Pay Items List box. The From Style column lists whether
or not the item is from the feature style. The description is the item’s description. If the item is
missing from the data as is the case with Iltem 327A999 it will be reflected here. If there was no
database open the description will reflect this as well.

4. Delete the item 327A999 since it no longer is a valid pay item name by selecting it from the list
and using the delete pay item button located next to the list box.

Pay ltems
| Mame | Description | From Skyle |

Cruzshed Agaregate Baze ... Mo
NOT IN DATABAS %
Tack Coat Mo
Tack Coat Mo

4294020 [1.5" th..Improved Bituminous Conc...Yes
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5. Add the pay item for 5” thick bituminous base previously defined. (327A020 5” thick)
= X
230-246 SOIL STABILIZATION ~ Add

O
(21 250-265 HAZARDOUS MATERIAL REMOY )

(C 301-315 BASE COURSE AND AGGREGAT Find

B2

327 ASPHALT BASE o
| 3274020 Plant Mix Bituminous Base, QDSE

327A020 5" thick  Plant Mix Biturnino Help
3274021

Plant Mix Bituminous Base,
327B0Z20  Plant Mix Bituminous Base,
3278021 Plant Mix Bituminous Baze,
327C020  Plant Mix Bituminous Base,
327C021  Plant Mix Bituminous Baze,
3270020 Plant Mix Bituminous Base,
3270027 Plant Mix Bituminous Base,
327E000  Permeable Asphalt Treated
327E000 With addition  Permeabls &:

+-771 330 CONCRITE BASE b
< >

1] [

6. Select Apply, then Close the Feature Properties dialog.
When this feature is quantified, it will contain values for crushed aggregate, bituminous base,

wearing surface and two applications of tack coat. Each have their own computation methods
and unit for payment but all will be based on the actual paving area.

Lesson Name: Shapes Tool

LESSON OBJECTIVE:

In this lesson you will learn how to create and store closed features in the dtm to calculate quantities.

The Shapes Tool command has been added to assist in closed feature creation. It uses functionality
similar to the MicroStation Create Region command. Unlike the Create Region command, these tools
create a feature in a dtm when the closed shape is created. Also, station limits (from the active
alignment) can be defined to assist in shape creation.

There are two methods to creating a feature shape with this command, Fill and Union. The Fill mode

finds elements that encompass a region that can be closed and creates a feature from that area.
Union allows selection of multiple adjacent areas to create a single area.

EXERCISE: WORKING WITH THE SHAPES TooOL

This exercise will guide you through the steps to create a shape for computing the area.

1. Switch to the Active model “Fill Area” in the DGN file. On the MicroStation Main Menu, select File >
Models. From the Models dialog, double click on the “Fill Area” model. This will set it active and swap
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to the Fill Area model views.

DedxXg

Tupe | 20/3D Mame Diezcription - |
9 Horizontal Alignment Design
0O Topo Existing Survey
7 Right of Way Property D ata
Untitled Design
Fill &rea
7 Drainage

2. Window in on the southern portion of the project.

© 2010 Bentley Systems, Incorporated
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Driveway
Back of Sidewalk

3. Create a closed feature for the area shown as Sod in the sketch above. Select Quantities > Shapes
Tool, toggle Shape mode to Fill. Verify that the Surface is “Proposed with Drive”. For Feature Name,
key-in “Sodding”. Set the Feature style to “Grassed Areas”. Turn on the Dynamics toggle and Apply.

A

“ Shapes Tool

Shape: & Fil " Union
Surface: Fropozed with Drive E§ Cloge
Feature MName: W ﬂ Help
Descripkion: W

Feature Style: W

I aximum Gap: lﬂﬂﬂi

Duplicate Mames:  Replace ™ Rename

Iv Exclude From Trizngulation
Lirnits
[ Station

4. ldentify the sodded region by a datapoint in the area shown above. Left click to Accept. Reset (right

click) once to restore the command dialog. Your results should be similar to the figure shown.
N ,

5. Close the Shapes Tool dialog, navigate back to the Model Views.
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EXERCISE: ASSIGNING PAY ITEMS TO GRAPHIC ELEMENTS

This exercise will guide you through the steps to assign pay items to MicroStation Graphics.

1. Window in to the intersection, as shown (approximately).

— — — —

] view 1 - Top, Model [Software Graphics] |
B AR QO A S

I

e

File  Surtace Geometry Drainage Ewvalustion Modeler Site Modeler Ciafting  Quantiies  Tools  Help

File Marne ‘ Type | Access Mode |
} 5 [ Preferences [ C:\Z009RBCITW-SAQM. .. KIM Read-Write

CHZDOSRECHIW-S\OMIGM 4

2. Place a Smartline as shown (any location will work). This is to represent a guardrail.
Level/Symbology is not important.
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] 0 View 1- Top, Model [Software Graphics]
- ARS Clmk A e

a

File Surface Geometry Draihage Evaluation Modeler Site Modeler Drafting  Quantities  Tools Help

, File Nanne | Type | Access Mode
! [ Preferences B C:\2009RBCIW-SYOM...  XIN Read-write

CHZO0IRBATIW-SLOMIOM, X0

Segment Type: _Lines hd
Mertex Type: _Sharp hd
T

¥ Join Elements

ESL B T B R

6. Select Quantities > Assign Pay Items from the InRoads Explorer Menu.
7. The following dialog will be displayed.

x
Name: |
Pay [tems Close
Mame ‘ D escription | Measureme... |

J Help

8. Enter Guradrail — SW Corner in the Name field.
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9. Click the Add Pay Item icon, and add the following item —

i
- Add |
Steel Beamn Guardrail . Type Linear Feet i
B304001  Steel Bearn Guardrail, Clazs A, Tupe 2 Linear Feet Find |
B30&4002  Steel Beam Guardrall, Class &, Type 3 Linear Feet
B304003  Steel Bearn Guardrail, Clazs B, Tupe 1 Linear Feet
B30&4004  Steel Beam Guardrall, Class B. Type 2 Linear Feet Help |
B304005  Steel Bearn Guardrail, Clazs B, Tupe 3 Linear Feet
B30&006  Steel Beamn Guardrall, Clazs &, Type 1 (Installation Only] — Linear Feet
B304007  Steel Bearn Guardrall, Class A, Type 1 [wood Posts]  Linear Feet
B304008  Steel Beam Guardrail, Class B, Type 1 [wood Postz]  Linear Feet
S I T B304009  Steel Bearn Guardrall, Class A, Type 1 [Double-Faced Median Barrier]  Linear Feet
s 304010 =L wigh Lineas brshee.cn
a, H304010 L o Litel ™ tal, o™ aae it i

Click Add, then Close.

10. The following changes are made to the Assign Pay Item Dialog.

'.'F’I:Assign Pay Items

x|

Mame: IGuardraiI - 5w Commer

— Pay ltemz

D escription

| [~ Overide Measurement: [0

Steel Beam Guardrall, Clas...

Measureme. ..

Cloze |
Help |

11. Click Apply, and you will be prompted to identify a graphic or a feature.
Select the previously created graphic. Accept, then close the Assign Pay Items dialog.

Notice when the cursor passes over the graphic, you get Pay Item Info presented to you.

12. Repeat as desired with other Pay Items. Utilize the Override Measurement option to “fix” the

quantity.

Lesson Name: Harvesting Quantities

LESSON OBJECTIVE:

In this Lesson you will learn how to compute quantities for use in Quantity Manager.
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EXERCISE: HARVESTING QUANTITIES BY SHEET

1. Turn on the display of all the reference files. This will enable you to see the Plan and Profile
sheets. Although we can read the information from the VDF file generated by InRoads Plan and
Profile Generator, there is value to the foundation we will discuss in this lesson

2. \_{\/incltlg’w irlm to thle soutjhiarn#poLtio_Q of the file as shown.

o< Bentl

File

(o) x|
Suface Geomety Drainage Evaluation Modeler Site Modeler Drafting Quantiies Tools  Help ‘

L - &) 1F - § Q J 5 |
l La) - &) ‘ AR ] UM&L"?UL” File Name | Type | Access Mode
* #, [= (5 preferences ] CH200SRECIIW-S1QM, . HIN Read-rite

B CAZ009RBCTW-SIOMYOM. xi
Fozo

4 3
Preferences 4| r

3. Place a Fence using the by Element method for the first (southernmost) sheet in the plan

assembly. Set the Fence Mode to Clip.
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4. Select Quantities > Compute Quantities. The following dialog will display.
1=

Main |F'a_l,l|tems| Features | Sheet |

Alignment: ICentelIine j

hode: IFence j Help | L
i

rInclude I

Pay Items: Lo | ” Selected

Features: & Al " Gelected

Graphic Elements: (8 Al = Selection Set
1

— Output

Database:

[C:2009RBCAW-S\EMAIM-allmdb L]

tode: & Create  { &ppend 1

Phase: IDesign j !

Rur: I

v Deduction Tolerance: |3_DU

v Sheet Mumber: |1|

[~ Purge

Symbology:

| Object | M ame |_|
[=] Highlight Elements [ ]

Apply I Preferences... | Cloze |

Set the output to the current working directory, make sure mode is set to Create, and toggle on
the Sheet Number (1). For include, select All on each category.

5. Pick Apply, then close when complete.

6. Pan up the sheet, and repeat for each of the 4 sheets, except use APPEND for the remaining
sessions.

7. When complete with the last sheet, close the Compute Quantities dialog.
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EXERCISE: HARVESTING END AREA VOLUME QUANTITIES

1.

In MicroStation, navigate and open C:\2010 RBC Data\CI1WK1\DATA\EA-Vol\EAVolumes.dgn.

The following will display:

R s - [

4 =10] =]
Filez: Al hd

¥ Espand Clipping Planes

o
) view 1 - Top, Default [Software Graphics] -

Eile Swface Geometry Drainage Evaluation Modeler Site Modeler Diafting Quantties Took Help

= [*] Preferences
CZO0RECIIW-S\QMIOM i

=10

File: Nam | Type

| Access Made

B CyZ009RECHW-S\QM...  RIN

Read-Write
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2. Window in

w 1 - Top, Default [Software Graphics]

File Surface Geometry Drainage Evaluation Modeler  Site Modeler Drafting  Quantities  Tools

(approximately) as indicated — exact station is not important.

Help

8 [ B |

= 4 Preferences
C2009RECHW-SIMIOM

Freferences 4

FV:0.000 CY

OV 59483 (Y

210
205

200

195 +1LL

-100 =75

FA:0.031 SF
FV:0.000 CY CA:43.754 SF

CV: IR8.456 CY

File Marme:
5 C:lZ009RBCITW-SIQM, .. XIN

‘ Type | Access Mode

Read-write

O: 4020 160 CY

3. Select Evaluation > Volumes > End Area Volumes from the InRoads Explorer Menu.

:End—nrea Yolumes

File

Surface | Type |
Hemlfield Existing Existing
Hemlfield Finizh... Design

Cross Section Set:
|Herfield Fioad Optian 2

|

— End-Areaolumes
% General

Compute Quantities
Unzuitable Materials by Feature
Unsuitable Materials by Station
Claszifications
Caompaction/Expansion
Wolume Exceptions
Added Quantities
Forced Balance
Az Built
Annotation

Imperial Units

* Cubic'rards ¢ CubicFest

I¥ Create <ML Report

Select “Create XML Report”

Method
(+ Standard

(" Carrect far Curvature

Station Limits
I Use Station Limits

7|3
=14

|gnore Areas Smaller Tharn: (g o0

Close

Apply | Freferences...

=101

Help
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4. Open the “Compute Quantities” Leaf
=1olx]
File

Crozz Section Set: ¥ Output Quantifes

[Hemfield Fioad Option 2 =] #| [Outout
D atabase:
3 End-érea Volumes Shase

_____ General |C:MInRiaads TrainingbInFioads 1015E4_Yal GOM.mdb =]
----- % Compute Quantities Mode: % Create ¢ Append

----- Unsuitable Materials by Feature ) -

----- Unzuitable b aterialz by Station pliase IDes@n j

----- Classifications Rur: I
----- Compaction/E xpansion
----- Wolume E xceptions

----- Added Quantities Pay ltems:
""" Farced Balance |Dbiect |Name Description |
""" As Buil & cut 2104000 - CUT cuT
""" Annatation & Fil 2104000c - FILL FILL ¥
[ Bomow 21040006 - BORROW BORROW
[ wiaste 2102000w - W aste W aste

Apply | Preferences... | Cloze | Help |

Select “Output Quantities” and specify the Output database (use the working directory — NOT the
sample indicated above). Note — for this portion, we are using a Quantity DB that is NOT the
“Final” (this is for your use — to enable you to see what is captured in End Area Volumes).

Make sure the Phase is populated; the basic delivered reports do not work in “All Phases” mode,
and keep the phase designation consistent throughout this exercise.

Click the check box next to each of the pay items, click in the “Name” field, and using the add
pay item (green $) box at the upper right of the pay item grid, add the Pay Items for Cut, Fill,
Borrow, and Waste.

Note: The formulas attached to the pay items through Pay Item Manager do not apply in this
case.

Regarding Borrow and Waste -

If the Mass Ordinate value is negative when completing the End Area Volumes, the Borrow field
will be populated with the quantity required to balance the earthwork. If the value is positive,
then the Waste field will be populated with the quantity of extra materials.

5. Click the Apply button and the following takes place -
The new EA Volumes Quantities DB specified will be created, and the InRoads Report Browser
will open to display the EA Volumes Report. Scroll down to the bottom of the report (right side)
and note the Cut and Fill Quantities.
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E Bentley Civil Report Browser - C:%DOCUME~1" Admin',LOCALS~1% TempRPT55.xml
File Tools Help

IC:\F‘rogram Filez\BentleyhlnRoads Group %8.11%<ML Datas b3+04 92 100 000 0.0 0.0 100242776 445 44
= Evalution = 63+3563 1.00 000 0.0 0.0 10021187 2582 2882
&7 AverageCrossSlopedrea il 63+50.00 1.00 000 0.0 0.0 100196.29 1086 108.€
B asicEndéreavolumeb alanceStation. xsl 64+00.00 1.00 0.00 0.0 00 10014936 3200 320.C
gasiC}S’D'UWE-*S'I 64+50.00 1.00 0.00 0.0 00 10011272 2427 2427
s eetion i 65+0000 100 000 0.0 00 100 9347 1909  190.¢
rossSectiondliFeatures. xsl
CrossSectiondS CllinputFarmat, sl 65+50.00 1.00 000 0.0 0.0 100 5.73 1391 1397
Af CrossSectiondS CllinputFarmatFeature. sl 6640000 1.00 029 0.3 03 100 2370 745 T4£
CrozzSectiondS Clll nputFormatiwithPencodes. ksl 6645000 1.00 13.63 129 12.9 100 3.70 254 254
ErossSect!onDesmnSurfaceFeatures.xsl 6740000 100 3376 439 439 100 11 45 4c
TossSectionGradebook. ksl
CrossSectionGradebookNE xsl 67+50.00 1.00 51.87 79.3 793 100 0 1.0 1.0
----- Af] CrossSectionGradebookiwide. sl 68+00.00 1.00 6395 107.2 1072 100 0.00 0.0 0.
""" g E'Dssgect!DnED!n‘SEfS' | 66+04.29 1.00 6472 102 102 1.00 0.00 0.0 0.
""" 5 e inmae 68+5000 100 6766 1120 1120 100 000 00 0
----- Aj] CrossSectionProfileList.xsl
..... &7 CrossSectionStaking.xs! 6B+88.55 1.00 6289 93.2 932 100 0.00 0.0 0.C
----- E CrossSectionStakingT able. xs! oo 69+00.00 1.00 60.31 261 261 100 0.00 0.0 0.0
% E'°SS§B°‘!°n§T°CS\;“S' | 69+50.00 1.00 4827 1005 1005 1.00 0.00 00 0
""" e setionSurvayh ormal s 70+0000 1.00 3809 800 800 100 004 0.0 0.C
----- Aj] CrossSectioniwide. xsl
..... A7 CrossSechons<yZ.ssl 7043321 1.00 3367 441 441 100 024 02 0.z
----- A EarthworkQuantities.«s! 70+50.00 1.00 0.00 10.5 105 1.00 000 01 0
----- Al] Endéresifolume sl 7045754 1.00 0.00 0.0 00 1.00 0.00 0.0 0.
----- E End&reavolumePageT otals. xsl
----- E EndareatolumeStationH ange. xsl
..... &3 MultipleM ateriah/clumes. x3) Grand Total: 98438 98438 78136  T7813¢
----- Ad] Triangle¥alumes. xs!
----- E Triangle'/olurnesSumShapes.xsl
----- A1 Volumes.xs! Jd| < |

Scroll the report to the right and note the Mass Ordinate value is a positive number, this
indicates a value should be populated in the Waste field.

6. Close the InRoads Report Browser and the End Area Volumes dialog and open Quantity Manager.
7. Specify the previously created Quantities Database and connect.
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8. The following items will be displayed

‘% Quantity Manager - C:3InRoads Training'InRoads 1014EA_Yol QM.mdb

; Froject Edit Wiew Inset Tools Help

JJ Dl@l] | EEl =] i H‘E” | ﬁjltn” Phase : | Design =l

Il Payitern Tree | payitem Table | Category  |Payiterm  |Phase | Chain NetWalu
i _1 roat

[ =23 210-214 EXCAVATION AND BACKFILL

2104000- CUT CUT
md 210A000-FILL FILL
210A000 - Waste Waste

< |
| 05 Paver Particination | #& Funding Participa
Elements §
| Mame |Type |F{adius |Delta |Length

9. Make sure Phase is set to Design, navigate through the Pay Items listed (note the station, etc.).

10. Select “root” at the top of the Pay Item Tree, the select Tools>Reports>Create and choose the
Sample Pay Item Summary (HTML)

Create Report =

Active Phase: Design

Report Style: |Sample FPay [term Summ... Ll
Report Type: HTRL
Report File Name: IInRoads T0NEA_Val_Chd html gl

Starting Page Mumber: |1
[~ Report Only Selected Quantities

Cancel |

Specify an output file and click the Create button.
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11. The following HTML file will be displayed

{‘ C:InRoads Training'InRoads 101%EA_Yol_QM.html - Windows Internet Explorer

——

|g Ch\InRoads TrainingInRoads 1014EA_Val_QM.html

.\__—). 'C_./'

File Edit View Favorites Tools Help

iﬁ‘? Favorites | {.5 @ Suggested Sites ~ E Free Hotmall & | Get More Add-ons ~

@ C:\InRoads TraininglInRoads 101484 _Wal_ QM. html

| Name |Descripﬁon| Unit |Un.it Cost |Tota] Quantity | Total Cost
12104000 - CUT |[CUT (Cubic Yard | 00| 9843.75| 0.00
12104000 - FILL |FILL (Cubic Yard | 0.0/ 7813.61| 0.00
[210A000 - Waste[Waste ~|Cubic Yard| 00| 2030.14|  0.00

10. Close all browser, report, and Quantity Manager windows and return to InRoads.

11. Re-Run the same End Area Volumes, but this time append to the database “QM-all” created in
the earlier lesson.

12. Open Quantity Manager again, connect to QM-all, and review.
13. Generate Summary Reports as previous, notice the inclusion of End Area Volumes.
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