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FDOT Civil 3D Quantities Workshop

This workbook should be used in conjunction with the Takeoff Manager & Entity Manager handout which
covers commands and functionality in detail. We will start with using EMX first to place pay item data that we
will then use FTM to quantify reports.

1. Using Entity Manager
» Open QTDSRDO1 Blank.dwg

Before using EMX some setup is required. If this is the first time you have used EMX with your design
file it will ask you if you want to see the details as it sets up a PayitemDB.xml file.

Select No to expedite the process. It is ok to overwrite an existing PayitemDB file. The only time you
may not want to overwrite a file is if you have modified an adhoc value.

ane

J 22807915201-5R817-C3D
) 29640115201 Dataset
es = PayitemDB.orgxml

&0 3 2| PayitemDB.xml

=RlF ayitem DB xml

je: | XML files (*xeml)

The Default location for the file is in the Civil 3D Projects folder

Database = CACivil 30 Projects\PayiternDB.xml

2. Drawing Shapes with EMX



» Open DSGNSP Blank.dwg
» Launch Entity Manager from the FDOT Ribbon
» Search for Separator in the text search as seen below and select the variable width Traffic Separator

Favorites = | Separator = Pay item to find G

Payltem Description

@' 0520 541 Traffic Separator Concrete - Type IV, 4' wide
@' 0520 542 Traffic Separator Concrete - Type IV, ' wide
E’ 0520 546 Traffic Separator Concrete - Type IV, 8.5' wide
@' 0520 551 Traffic Separator Concrete - Type V, 4' wide
@' 0520 552 Traffic Separator Concrete - Type V, 6' wide
@' 0520 556 Traffic Separator Concrete - Type V, 8.5' wide

@ 0520 70 Concrete Traffic Separator, Special - Variable Width
E‘l’ 010275 1 Temporary Lane Separator, F&I, Remove

» Once Highlighted using the AutoCAD Line command draw construction lines as shown below to create
a closed area for our hatch. Zoom to the 4-way Intersection.

Draw a line
where the
Separator gives
waytoa
grassed median

Do this at the remaining 3 points at the intersection

» With the Traffic Sep. still highlighted select the truck symbol with the green hatch on top of the menu
bar. If you get lost on their functions you can hover on them to get their tool tip.

» Make sure you have pick point option current. Look at the command line for information < Hover
inside the strip to see a preview < Left Click while inside the strip that represents the separator from
the line you drew to the end at the intersection < Press Enter to make the Area Label Appear and drag
it outside the hatched area. Your Drawing should look like below.
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» Hatch the same pattern at the other 3 Intersection points
» Search for PavtBase and select the following

Favorites = | PavtBase "1 - Payitemn to find o]
Payltem Description Layer E
@'0210 11 Reworking Limerock Base, 6" PavtBase
@'0210 18 Reworking Limerock Base, 4" PavtBase
@'0210 19 Reworking Limerock Base, 3" PavitBase
@'0210 2 Limerock, Mew Material for Reworking Base ~ PavtBase
[£10285701 | Optional Base Base Group01 | PaviBase |
@'0285?02 Opticnal Base, Base Group 02 PavtBase
&t 0285703 Ouptional Base. Base Groun 03 PavtBase

-,

» Before placing this hatch click on the label Icon 7 to change the layer to PavtBase

» Zoom into the intersection. You will see blue temporary lines drawn creating a closed area for asphalt.
You will hatch using the 4 closest blue lines to the center of the intersection

» Hatch as you did before. You should have one large hatch section with the label being red




» Repeating this process search for and select the following. Make sure you change the Label Layer to
the correct one listed

I L
Favorites = | PavtfAsphalt “[ = Pay item to find E%
Payltem Descripticn Layer Block
=
4,
@'0341 70 Asphalt Rubber Membrane Interlayer Pavtfsphalt
@' 0334111 Superpave Asphaltic Concrete (4) PavtfAsphalt -
@0334 112 Superpave Asphaltic Concrete (B) Pavtfsphalt

» Hatch the same area as before
» Search for and select the following. Complete as the same steps before

|I rl.l‘_jl'll.l:.ln'l' WMo L LL

Favorites = | PavtFrictionCourse ") - Pay item to find E%

Payltern Descripticn Layer f
@033? 722 Asphaltic Concrete Friction Course (FC-5, PG 76-22, PMA) PavtFrictionCourse
@'033? 723 Asphaltic Concrete Friction Course (FC-5, PG 82-22, PMA) PavtFrictionCourse
@'033? 724 Asphaltic Concrete Friction Course (FC-5, PG 76-22, ARE) PavtFrictionCourse

Asphaltic Concrete Friction Course (Traffic B, FC-4.75, PG 76-22, PM... | PavtFrictionCourse | |
(= A ——— - e e - T

> You should now have a Red, White, & Yellow Label as shown below

» Search for the following and hatch the 2 closed areas east and west of the intersection. You will have
to move your separator labels out of the way so they won’t interact with your milling hatch, just grip
move them. Drawing should look like below



Favarites ~ | milling 1 = Pay item to find EiF_i,

Payltem Description Layer

g Milling Exist Asph Pavt, 1" Avg Depth PaviMiling |

032770 2 Billina Frist Asnh Pavt 31/2" Awva Nenth Pavthdillinn

» Now let’s add some sod shapes. Search for sod and select pay item 0570 1 2
» Before you hatch the sod change the label text layer back to TextLabel
» Hatch the areas as shown below. | already added your construction lines on Miscellaneous3 Layer

> Save Your File




» Keeping sod selected Draw Closed AutoCAD Polylines randomly along the main alignment outside the

pavement areas < Hatch areas just drawn
» Inyour file Pan to the North of the intersection to the area with Closed Blue Shapes as seen below

This area represents Asphalt Limits and Sidewalk Limits from a Corridor design file. These are actually
Surfaces with just the Border shown which will allow you to flood with appropriate hatch. This is another way
to create shapes that will also remain dynamic to the Corridor, meaning as the design file changes these
shapes will update. You will how ever have to re-run the quantity reports due to the reports themselves not

being dynamic.

» Hatch the Asphalt Limits with Miscellaneous Asphalt. You will have to change to “S”elect
objects on the command line to hatch the entire object due to other linework inside the shapes

Favorites = | PavtMisc 7 = Pay item to find s
Payltern Descripticon Layer
o,
&=
@Ulﬂ?_ 3 Commercial Material for Driveway Maintenance PavtMisc
@'m Asphalt Pavement Miscellaneous (1001b,/sy} m
o,




» Hatch the Sidewalk Limits with 4” Thick Sidewalk (0522 1) using the same method. The drawing
should look like below

Now let’s look some options to help you view your Shapes that are on top of each other in the
same file. On the Home tab under the Layer Pull down you will notice Layer States. Layer States are like
snapshots of which layers are on or off so you can recall a previous view. | have already made some States
for you.

v

=!’
— - = Make Current

Layer
Properties T» %, Sy .. Match Layer

All Layers
DSGNRDO1__DSGMRD
PavtAsphalt

PavtBase
PavtFrictionCourse
PavtMilling

PavtMisc

QTDSRD

New Layer State...

Manage Layer 5tates...




» Zoom back to your intersection where you hatched shapes on top of each other
» Using the Layer States Pull down select one by one to see how they work. For example you can
see that if PavtAsphalt is selected it cuts all other layers off for easier viewing.

3. Alignment Association and Shapes

Up until now you have drawn shapes that were associated with the main alignment (CLSR441), but in this file
you have another alignment called Cross Street C. Some of the shapes that were drawn need to be associated
with this alignment, because if we run a report it will be based off of the main alignment and will not report
station and offset correctly. The image below from EMX shows the 2 alignments and as you can tell there is
nothing under the CrossStreet C.

Lratapase = WiV 3L FTojeCcTsyF ay IimemLuo.xmi

| Pay Itern Categories I Entity XData | Selected | Alignments

Select an alignment name to associate with the pay item data attached to each entity. The alignment name will
written to XData on each Placement or Entity Edit action.

Alignment ’CL5R441 v]

=% XAFDOT Training EventsiFlug' Spring Flug 2015429640115201 Dataset\roadwayQTOSRD0L Blank.dwy
&7 CLSR441

» Zoom to the Intersection and let’s change the association of the two milling pavement hatches

» On EMX select the id icon and then select the eastern most milling hatch first < press enter
» Select the blue link on the Payltem Line as shown below

Pay Item Categories| Entity XData | Selected | Alignments|

All pay item data

MName Value

1001 FDOTEntityManager

1070 14

Payltern 032770 1

Description Milling Exist Asph Pavt, 1" Avg Depth
Layer Pavtiilling

Block

ComputeMethod SY=IF(5Y=0,5Y*QF (element_area/9)* QF)
ComputeMethodT... 0

» The Edit Entity Attributes/Adhocs dialog opens < edit as shown below



i B
A Edit Entity Attributes/Adhocs [[d8796062776380] [

Attributes | Adhocs |

Pay ltem ID 0327 70 1 032770 1 ~ [ Prmary -

Description Milling Exist Asph Pavt, 1" Avg Depth

Compute Method  SY=IF{SY=0,5Y"QF (element_area/3"QF)

Layer PavtMiling Quantity Factor (QF)* 1.00000

Alignment LSR441 |~ *QF value in Adhocs takes precedence.

<Mones

— CLSR441

Block Scale CrossStrest C

Block Library [ Zoom To Pay Item Entity |

Ready [H Apply ] ’ Close ] A

W A

» Edit the remaining 3 Milling shapes that are on the wrong alignment
» Hover over the Hatch to see the Xdata which also tells you the Alignment association

We could have avoided this snafu, but | wanted to show you how to edit the association. The proper way that
you should operate is to set the correct Alignment before hatching as shown below from the Alignments tab
on EMX.

Latapase = WiVl S0 FrojectsyFayimemLuo.xmi

Pay Itern Categories | Entity XData I Selected.| Alignments |

Select an alignment name to associate with the pay item data attac|
written to XData on each Placement or Entity Edit action.

Alignment |“::lﬁii'!‘?ﬁf‘s’if"'!f!’i‘C "I E

<Mone=
- XAFD o spaq1 0115201
Rl CrossStreet C |

-""% CrossStreet C

4. Drawing Lines With Pay Item Data

With EMX you can draw Lines under the influence of Pay Item Data which also will place them on the correct
layer with the correct linetype. Staying in the current drawing for time saving purposes pan to clean area of
the file to the North of the Asphalt Limits you just hatched. We are going to draw items different ways so you
can get used to the methods.



» First on the prospector tab expand the alignments and right click on CLSR441 and select
properties. Change the object style to FDOT Proposed so we can see the Alignment in the
drawing

= ":_:3' Alignments

. P
L Properties...
.. - om |:r|:| cg!

» Next Search for and select GuardraillLt (Guardrail Roadway Left) 0536 1 1

» Freehand - Using the EMX Polyline drawing tool draw a simple straight section on the left side
outside of the pavement roughly 500’

» Offset — Select the Offset command from the drawing tools and zoom in to select the back of
curb on the left side < enter 5’ as the distance. Notice the preview of the guardrail as you move
your mouse left and right of the source object < Left Click then hit enter to eliminate the
temporary line. If you notice below the guardrail you just offset is facing the wrong way that is
because the offset copies the direction of the source line, to fix this you can reverse this
guardrail by using the “Reverse” command under the Modify pull down on the Home Ribbon

Reverse Command

» Precision — Select and start the same drawing tool but this time select the Station/Offset

Transparent command from the toolbar along the right side of your screen - < Select
Alignment < Enter in 9200 for the station and -65 to start the PL on the left side. You can see a +
symbol that marks the starting point for the P Line < Enter 9600 and -65 for the end point. You
could continue if needed but in this case hit enter twice to exit the commands.

» AutoCAD Drawn Only — Keeping the same Guardrail selected use the AutoCAD Polyline “PL”
command to draw the guardrail to the RIGHT of the pavement area. We will fix this later in the
session. Your Drawing should now look similar to below.



5. Editing and Appending X-data to Line Work

Now we will fix that guardrail that we drew with AutoCAD. The Line type is correct but is contains no Entity X
data (Pay Item Information). If you hover over any objects drawn or placed with EMX you will see a truck
symbol with the following data

l|_
|

Pay Itern Guardrail - Roadway (Left) (0536 1 1)
Category Guardrail

Align CL5R441
Layer GuardrailLt
Handle 71D59

Length 513 FT

» Make sure you still have “Guardrail — Roadway Left” still selected < select the append data truck
symbol from EMX < Select Object < hover over object to make sure it has X-Data < You may have to
reverse the line to get the rail facing the right direction

» Pan back to the Asphalt and Sidewalk limits. Notice there are 2 lines visible — one representing
Guardrail and the other one Hand Railing on the Sidewalk. You may have to zoom into the southern



end of the sidewalk to see the brown line. These lines were created from a corridor and are called
feature lines. There are a lot of different feature line styles that reside in the state kit.

» Append the same guardrail selection to the guardrail

» Search for and select Pipe Handrail 0515 1 2 < Append it to the Brown line near the far side of the
Sidewalk < Hover over the line to see the Xdata attached.

If you click the Railing it still retains its feature line association by the Contextual Menu that appears on the

Ribbon. It also has the ability to maintain a dynamic relationship with the Corridor this particular one does
not since we have moved it from the corridor source file.

Quantity Reporting

6. Using FDOT Takeoff Manager

» Launch FDOT Takeoff Manager from the FDOT Ribbon
» Match the diagram below and then press Compute Takeoff

Report Extents

Cumert Drawing

Extents Filtering

Quantity Reports

Alignment
CLSR441

Start Station: 4543 57

ary Tables

End Station: 13054 20

Surmm

Left Offset Distance: 999"

Right Offset Distance: 0oog!

Output Options
Include EntityManager Placed Items

Include Men-Alignment Asscciated Items
[] Include Drainage ltems

[ Include Xref Files

ER

L]

[] Cutput Upper Case

DFF MANAC

T TAKE(

[ Pay Itern Filters l

Compute Takeoff

E FD



The report has 3 different types with data. Browse between the types to see the Linear, Count, & Volume.
Now let’s switch to the Summary Tables Tab and run some automated reports.

» Match diagram below. Make sure you put all of the reports in your calculations folder in your project
when you select the File Output Directory

Alignment Options

orts

I':: [

Report station and offset relative to:
CLSR441

=

Quantity R

Summary Table Options

Surmmary of Guardrail

Summary of Mailboxes

Summary of Misc, Asphalt

Summary of Pavement

Summary of Permanent Crash Cushions i
Summary of Railing

Summary of Sidewalk
Surmmary of Temporary Crash Cushions

Cormrnane of Tramech Mrain

Output Opticns

Summary Tables

File Cutput Directony:
AMNFDOT Training Events\Flugh\Spring Flug 20152964011 E]

Include EntityManager Placed Items

Include Meon-Alignment Asscciated Items

[] Include Drainage ltems

ER

J

[ Include ¥ref Files

Cutput Upper Case

JFF MANA

[] Create Corresponding CSV File(s)
Open Cutput Filefs)

Create Summary Tables

» Press Create Summary Tables
» Spreadsheet should now open and contain only data under the 0570 1 2 column

OT TAKEC

E FO

7. Editing and Linking Spreadsheet to Drawing File

» Delete all the columns in the spreadsheet that contain no data. Also delete about 20 Blank rolls to
make sure it fits within an 11x17 sheet in the drawing file. The spreadsheet should look like below.



SUMMARY OF PERFORMANCE TURF

PERFORMANCE
Locarion AREA E & TURR (509 DESIGN CONSTRUCT 10N
SI1pe ] 3 E 0570 1 2 NOTES REMARKS
STA. TO STA. - Y
P F
61+75.11 to 70+14.11 LT/AT 71BCE 2251 .4
74+44 58 to T4+61 23 RT 71828 336 3
74+79 41 to 74+95 30 T 7I1c70 336 3
76+06.20 to 82+98.42 LT 71CB7 3441.1
78+82.62 to 85+68.64 RT 71007 1832.4
89+43 .72 to 90+46.90 RT 71CD7 162.2
89+50 .54 to 91+189.11 LT 7I1CE7 555.9
SUB-TOTAL: 8016.5
TOTAL: 9017

» Using Create File make the following file as shown below

Create File (v2015.0.2.0) Workspace: FDOT2015.C3D @

Project: | X:\FDOT Trairing Events\Flug\Spring Flug 2015129640152 = | [ Select Projec |

Discipline: [ROADW.'W v]
File Group: [F{oadway Design Files v]

File Type:

Proposed Design s

Proposed Digital Temain Surface Model
Proposed Profile

Quantity Computation Details

Quantity Computation Shapes-Calculations
Right of Way Details for Roadway
Roadway Cross Sections

Selective Clearing and Grubbing Sheet
Special Details Shest

Storm Water Pollution Prevention Plan
Summary of Drainage Structures

Summary of Pay ltem Shests

Summary of Verfied Ltilities - 20 |
Survey of Verfied Lkiities - 2D =
Survey of Verfied Lkiities - 30 Version of UTEXRD.dan

Survey Project Metwork Contral Sheets

Topography-Edsting - Locations for Environmental Concems

Topography-Edsting - Utility and Drainage Mot Included

Typical Data Sheet &

Output File: SUMGQRDO1 dwg

Qutput Folder: roadway*.
Template: fdotmaster dwt

Template Path:  datatemplates/

Coordinate System: FL East v

Active File for Open:

Create File | | OpenFile |




» Press Create File and wait until your screen is done processing before pressing Open File < Close Create
File

» Right Click on the + symbol on the bottom of your layout tabs < Select From Template < Browse to the
Roadway Folder in the Sheets Folder and select SHPLAN.dwt < Select 1 Scale from the list

Mew Layout
From Template...

Select All Layouts

Drafting Standard Setup...

» Click on the new Layout < Delete the North Arrow < Right Click on the Name to Rename it to Turf
» From the FDOT Ribbon select “Table” < select “From a Data Link” and click “Data Link Manager” as
highlighted below

I Insert options
(7 Start from empty table

(@) From a data link

[Nu data links found v]

() From object data in the drawing (Data Extraction)

[ Preview

> Select Create a new link < Name it Turf < Select Ok

A Select a Data Link 22

Links:

Elgg Excel Links
TDL Create a new Excel Data Link

k

Enter Data Link Name

ame: Turf]

K ] [ Cancel

Preview

Mo preview available.

K, Cancel ] [ Help




» Browse to your calculations folder and select the Summary of Turf Excel file that you created and
modified. Match your selections with the diagram below

A& New Excel Data Link: Turf I&I

File Cell contents
Choase an Excel file: Keep data formats and formulas

|?(:'|FDOTTraining Events\Flug\Spring Flug 2015Y, 'l |:| Keep data formats, solve formudas in Excel
@) Convert data formats to text, solve formulas in Excel
Path type:
|Relah’ve path - | | Allow writing to source file
Link options Cell formatting
= )
Select Excel sheet to link to: L= T
Box1 - Keep table updated to Excel formatting

aQ Wi i
@) link entire sheet Start with Excel formatting, do not update

Link to a named range:
'‘Box1'IPrint_Area

Link to range:

Preview

| Preview

Preview too large to display

oK | | Cancel | | Help | @:‘

» Click Ok until all of the boxes close < Be patient and wait until you see the table connected to your
cursor < Left click to place it in your sheet border

» Click inside the Location cell to grip edit the cell to expand it up to fix the Pay Item Column as seen
below

SUMMARY OF PERFORMANGHDRIAREE
05Rb (5003 I

F
I e S

3

&

]
]

Before



| [ L | :
SUMMARY OF PERFORMANCE TURF

: PERFORMANCE
- LOCAT I ON TURF (SOD)
||

i o570 1 2
STA. TO 5TA. :
’.

- , . 1
After

It is important to note that all edits need to be done to the spreadsheet inside Excel before linking it to the
Drawing file. All though the file is linked and will dynamically update inside the drawing some anomalies may

occur with the formatting. It may be prudent if edits need to be made after the linking process to delete the
link and re do the process outlined above.

A Print Preview of how the table will look is below

SUMMARY OF PERFORMANCE TURF
PERFORMANCE
LOCAT TON = . TURF (50D)
<IDE AREA 5 = 0570 1 2 DESIGN CONSTRUCT 10N
D Z = NOTES REMARKS
“ = sY
STA. TO STA.
P F
61+475.11 to 70+14.11 LT/RT 71BCE 2251.4
74+44 58 to 74+61.23 RT 71828 336 .2
74+79 .41 to 74+95 30 LT 71c70 336 .2
76+06 20 to 82498 42 LT 71CB7 34411
78482.62 to 85+68.64 RT 710C7 1932 .4
89+43 .72 to 90+46 .90 RT 71cD7 163.2
89+50.54 to 91+19.11 LT 71CE7 555.9
SUB-TOTAL 9016 .5
TOTAL 9017




8. Linking Data to Pre-Formatted AutoCAD Tables

» Right Click on the Turf Layout and make a copy < Rename to PoleData < Delete the Summary of Turf
Table in the Layout

» From the FDOT Ribbon select “Table” < Pull Down the Table Style menu and select Summary of Pole
Data < Toggle all “Table Options” on < Left Click inside the top left corner of the sheet to place

» Inyour Calculations folder open Pole Data Uncut.xls

This file has been formatted for the AutoCAD table. To see how the file looked before formatting open
the Pole Data.xls in the same folder which was run from takeoff manager and saved as an excel file.

Linking into an AutoCAD table is a little different in that you have to know the Cell Range if data you
need. This particular table we will be using a cell range from A4 to 173.

Close the excel file and go back to the drawing file in the PoleData Layout
Click in the first cell where data will go in the Table (A5)

Click “Link Cell” from the ribbon

Create a new Excel Link and name it PoleData

Browse to the Pole Data Uncut.xls file

VVVYVY

) ®

» Expand the DLM dialog to see all the options
» Make sure you match exactly as below
f A Mew Excel Data Link: PoleData lﬂ_hr

File Cell contents
Choose an Excel file: @ Keep data formats and formulas

|X:\FDOT Training Events Flug\Spring Flug 2015\29 + | [.-. ] espamm el STt i Ee T ST

Convert data formats to text, solve formulas in Excel

Path type:
|Fu|| path - | /| Allow writing to source file
Link options Cell formatting

Select Excel sheet to link to: We=Emsl Ty

QuantityTakeoffRepor! + Keep table updated to Excel formatting

T Start with Excel formatting, do not update

Link to @ named range:

@) Link to range;

A4I73 Preview

| Preview

Preview too large to display

oK l | Cancel | | Help | @




Click Ok until all boxes go away

Your table should fill in < Zoom out to see that the Table extends outside your border on the bottom
Click the border of the Table being careful not to click inside a cell < Right Click Select Properties
You can break the table so it will fit in the sheet. Play around with the settings to get acclimated.

YV VY

Table Breaks
Enabled
Direction
Repeat top labels
Repeat bottom labels

Manual positions
Manual heights
Break height

Spacing

Open the Pole Data Uncut.xls and add more data to some of the columns and save the file then go back to the
drawing file and update the link to see the table update.

It’s always a good practice to run the QC Quick Check from the FDOT Ribbon when construction lines
have been used for your design. Run it now to see if any non-standard errors are present. Right Click on one of

the errors (if present) and “Zoom To” to correct.

-End-



