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Introduction

Introduction

The CAD Manual Appendices have been written to provide helpful information in support of the CAD
Manual. The content in the appendices are not standards, but tips and information to help achieve the
standards defined in the CAD Manual.

This document contains Autodesk® AutoCAD® and Autodesk® AutoCAD® Civil 3D® usage tips and
instructions which are for reference only and are not a replacement for formal training. Contact an
Autodesk® Certified Instructor for training opportunities.

Appendix 1: Working With Point Groups

As a standard practice, a “_No Display” point group is created along with various other groups under the
“Point Groups” section in the Prospector tab of the Toolspace (command: SHOWTS).

=B Faint Groups
o & Mo Display
{‘?-'-‘ Y-5Survey kopo

- y-Crown of Roadway
- & Y-Elevation Only
P ysurvey Control
{‘?-'-‘ Y-Legacy Paints

- & y-Retainmig Walls

- & y-Shruckures

@ y-Terrain

- % _all Points

To change the display of points in a drawing, right-click on “Point Groups” and select “Properties...”

o @ Mo Disy M
o v-surve Mew...

[-El {‘?-'-‘ W-Crawr

& & \-Elevat Show Changes. ..

w BT v-su Update

E‘] P v-Legas Expork LandxML..,

. & v-Retair

E‘ B v-struct Refresh

W B y-Terram

8 2 _all Points
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Appendix 1: Working With Point Groups

Point groups are displayed based on hierarchy. Whatever point group is on the top takes priority over all
other point groups under it. If “_No Display” is on top, no points will be displayed in the drawing.

| #|

| MNane | Description
{‘E-"‘ _Mo Display
{‘?-"‘ V-3urvey topo

{‘E-"‘ W-Crown of Roadway
"35 W-Elevation Cnly
{‘i"‘ W-Survey Control Points <1000

ﬁ"‘ V-Legacwy Poinks
B y-Retainmig Walls

(04 I Zancel | Apply I

Move a point group to the top to see the points contained within that group.
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Appendix 2: Working With Sheet Set Manager

Appendix 2: Working With Sheet Set Manager

Introduction
Sheet Set Manager (SSM) is a powerful tool in AutoCAD. SPU & SDOT use SSM to ensure consistency in
every sheet as required by our CAD standards. Here are some helpful tips for using SSM.

Creating a New Sheet Set
Start up Sheet Set Manager one of the following ways:

e Click on this button: g

e Type SSM in the command line.

o Ctrl+4

e Select the pull-down menu: Tools = Palettes = Sheet Set Manager

Create a new sheet set by selecting the down-arrow in Sheet Set Manager and selecting “New Sheet
Set...” (see following picture).
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n Appendix 2: Working With Sheet Set Manager

Create a new sheet set using an example sheet set (see following picture).

Creais Sieet Szi - Hagin . '1

» Beain

Sheet Set Example .
Create a sheet set uzsing

G%&n example sheet set
(3 Existing drawings

Sheet Set Details

Confirm

™
e
-+
o
.
(1]
wn
~

[ Basics of Creating & Sheet Set

Thiz option uzes an existing sheet set to provide the organizational
structune and default settings for the new sheet set. The option wil
not copy any sheets from the existing sheet set. After you create a

zheet zet with thiz option, you can import layouts or create sheets
individually.

< Back L Mext > J[ Cancel ]

Click “Next >”. Select a sheet set to use as an example (see following picture). The COS_SheetSet should
be the only option if you set your template paths correctly using the instructions on the first page.

Grente Sheet Sof- Shopt Se1 Eanply ' ""
Begin (%) Select a sheet set to use a3 an example
¥ Sheet Set Example

Sheet Set Detailz

Canfirm

Jsapoiny

() Browsze bo another sheet set bo use as an example

ko ACaddSupports T emplatezhSSkWC0S5_SheetSet. dzt

Title: COS_SheetSet

Deszcription: Uze this DST file to zetup standard COS sheet drawings.

< Back ][ Ne:-ct>v\y\Js[ Cancel

Click “Next >”.
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Appendix 2: Working With Sheet Set Manager

Fill out the form with your project name, description and the sheet set storage location (see following
picture).

Cruiz Silgsi Sui - Jizzi S0 Uaidilk '
Bl Mame of new sheet set:
Sheet Set Example C302404_Sample

J Sheet Set Details

Dezcription [optional]:
Confirm

Sample drawing set showing standard COS sheet drawings.

>
=
-+
(@]
o,
1)
W
~

Store sheet set data file [ dst] here:

K:MCaddSupporthS ample Drawings'Plot_Files m

Mote: The sheet set data file should be stored in a location that can be
accessed by all contributars to the sheet set.

[ Create a folder hierarchy bazed on subsets

[ Sheet Set Properties C&J

[ < Back ” Mext > ][ Cancel ]

Click the “Sheet Set Properties” button to add more information about your project to the sheet set (see
following picture).
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— Appendix 2: Working With Sheet Set Manager

il |

=

M ame

Sheet zet data file
Degcription

b odel view

Label block for views
Callout blocks

Page setup overides file

Project number
Project name
Project phase
Project milestone

Dezign Checker Initialz
Dezigner Initialz

Dirafter Initials

Drawing Checker Initials
PE Seal Expiration Date
PE Seal Registration Mumber
Received

Feviewsd by Const
Reviewed by Des
Reviewed by Proj kar
Reviewed by SDOT
Revized Az-Built

Scale

Sheet Custom Title

Sheet ztorage location
Sheet creation template
Prompt faor template

Job Mumber - CO
Job Mumber - PC
Job Mumber - B.Aw

Total Murmber of Sheetz
Waulk Plan Mumber
Wault Serial Mumber

Sheet Set Custom Properties

Edit Custom Properties. .

FITEE L L T E R S S T

C302404_Sample
K ACaddSupporthS ample DrawingzsPlot_FilezhC302404_5ample.dst [+1.1]
Sample drawing zet showing standard COS sheet drawings.

[k \CaddSupportsBlocks\P-Common' 5 Sk iew_Label dwg]

[k \CaddSupporthBlockz\P-Cormmon' 5 Sk S Callout. dwg) (K. ACaddS upportBlockshP-...

K ACaddSupporth TemplateshSSMACOS_SheetSet. dit

C302404
27TH AYE 5/5 FOREST ST SEVWER & wWATER REHABILITATION

100%

A dd A
B

H. 1"=200 % 1"=10"

K. ACaddSupporthS ample Drawings'Plot_Files
Plot(k\CaddS upport® Templatez S SMAC0S_ShestSet dwt)
Ho

C302404

4
123-456
123456

2][x]

0K %J[ Cancel | | Helb
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Appendix 2: Working With Sheet Set Manager

Explanation of Sheet Set Properties:
Sheet Set (skip)
This section will be filled in for you already. You can skip this section.

Project Control (if applicable)

Fill in the project number, name, phase and milestone (if applicable). The milestone field will be
displayed on the lower left corner of every title block in the sheet set. For example, when your project is
approaching the 60% design milestone, in the milestone field type 60% DRAWINGS. Every sheet will
display this label.

Sheet Custom Properties (skip for now; add to individual sheets)

This contains the default settings for creating new sheets, but will not change settings for existing
sheets. For example, if there will be only one drafter for every sheet in the project, fill in the drafter’s
initials in the appropriate field and every sheet that is created from that point on will contain those
initials by default. If you are not sure what changes will be made in the future, leave this section as-is.
You can change these properties on a sheet-by-sheet basis in the future.

Sheet Creation (skip)
This section will be filled in for you already. You can skip this section.

Sheet Set Custom Properties (project information)
This section contains the global settings for your entire sheet set. You should fill in most of the fields in
this section. The data in these fields will show up on all the title blocks in this sheet set.

Click OK when you are done.

Click “Next >” and you will see a summary of the sheet set you just created. Click Finish.
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n Appendix 2: Working With Sheet Set Manager

Creating Sheets
Right-click on the sheet set and select “New Sheet...” (see following picture).

=
[F]
=
=)
2
lose Sheet Sek =
Mew Subset, .. t! -
Impart Lavouk as Sheet, .,
[ P Y | ] P I

Fill in the “Number” and “Sheet title” boxes. The “File Name” box will automatically be filled in for you.
The “Sheet title” should follow the standard file naming convention (see following pictures).

n N By SHEST ﬂ
Mumber: Sheet title:
2 | | C302404_PS_p| |

File name: | 2 C302404 PSP |

Falder path: | K\ CaddSupportiSample DrawingsiPlot_Files |

Sheet template: | Platik:\Zaddsupport) Templates, 33T 05 _SheetSet, dwt) |

| o g[ Cancel | | Help |

NOTE: See CAD Manual for standard file naming convention.
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Appendix 2: Working With Sheet Set Manager _

Your new sheet will now appear under the sheet set. Right-click on the new sheet and select
“Properties...” (see following picture).

\C302404_Sample 2 8- -
]
:
.4 C302404_Sample o
B 1 - C302404_Cover_P =
H . i
Bl 3-Canzand | OPen
..... W 4-canzeng_| Openread-only v
Mew Sheet. ..
Impart Layout as Sheet, . .
i
Rename & Renumber, ., -
Femove Sheet i
=
Publish b
eTransmit...
o,
Status: Accessible M
Sheet: 2 - C302404_PS_P
Diescription: | a2
L1k}
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Appendix 2: Working With Sheet Set Manager

Scroll down in the resulting dialog box and edit the section called “Sheet Custom Properties” (see

following picture).

Dezign Checker Initials
Dezigher Initials

Drafter Initialz

Dirawing Checker Initials
Line 1: Sheet Custom Title
Line 2 Sheet Custom Title

PE Seal Expiration D ate i dd A
PE Seal Regiztration Mumber  #
Received

Reviewed by Congt

Reviewed by Des

Reviewed by Proj kar

Reviewed by SOOT

Revized Az-Built

Scale H. 1"=20.%. 1"=10"

Sheet Custom Properties

[ ok %[ Cancel | |  Hebp

Notice that in the above picture the field called “Line 3: Sheet Custom Titl
& PROFILE”. This field will show up as green text in the lower-right corner
to fill out the “Line 3...” field as the “Sheet Description” because this field
cover sheet in the sheet index. The “Line 1...” and “Line 2...” fields are opt
needed.

When finished hit OK.

Double-click on the sheet to open it and then select the correct titleblock:

e” is filled in as “SEWER PLAN
of the sheet. Our standard is
will also be referenced on the
ional and can be used if

1. You will see this: 2. Click on it to reveal hidden grip: 3. Click the grip to select titleblock:
CLICK HERE BEAGH HERE

TO SELECT A STANDARD |  7¢ SELEGT & BTARDBARE
CITY OF SEATTLE TITLE LETY OF BEATLE THLE

BLOCK: SPU or SDOT LA BPY or BGY

) (EE———

28T Y OF BEATTLE YTINLE
BEO0H: BPE o BT

v Select  COS Tikkeblock

As in the pictures above, click on the box to select either the SPU or SDOT
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Appendix 2: Working With Sheet Set Manager

You will see a title block with fields already filled in for you based on the properties of the sheet set and

the sheet (see following picture).

90% DRAWINGS

i [ s
= DEPARTMENT OF EXECHTIVE ADMWINITRATION
Lot .

Cily of Seatlle g
RayHstran, BALLARD RQADSIDE §

g RAINGARDENS, RETROFITS

serrms wa

L SHE | e

orpaes

NOTE: If you right-click on the sheet set or the sheet and edit the properties, you will need to “REGEN”
the drawing to see the changes in the drawing.

If you need to display a profile grid on a sheet, simply thaw the layer called C-ANNO-GRID (you may
need to REGEN). A profile grid block with attributes will appear. Simply double-click on it to edit the left
and right elevation attributes. When you overlay an XREF of a profile drawing in model space and create
a viewport on the grid, you can align the profile elevations with the profile grid block elevations by
selecting the viewport box and snapping one of the XREF’s elevations perpendicular to the appropriate
profile grid block elevation. Then set the XREF’s profile grid & elevation layers to not plot.
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Appendix 2: Working With Sheet Set Manager

You can switch between the SPU titleblock and the SDOT titleblock simply by selecting the titleblock and
clicking on the triangle grip next to the City of Seattle logo (see following pictures).

Select a COS Titleblock
w SPU
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Appendix 2: Working With Sheet Set Manager

Creating XREF Views

Open one of your sheet drawings through SSM that you want to add a view to. Set the G-VIEW-FRME
layer current and draw a rectangle (command: RECTANG) where you want the view to go. It doesn’t
have to be perfect as the viewport can be adjusted later. WBLOCK the rectangle out and name it
something like “ViewFrame-Full.dwg” (delete it from the drawing). Open an XREF containing your
linework and insert your newly created view frame block into it.

When inserting this view frame you can specify the scale you will want to see in your viewports (see
following picture). If you will be printing your drawing at 20-scale, set the scale to 20. If you will be
printing at 100-scale, set it to 100. And so on...

M nser J LE1
Mame:  |vigwFrame-Full ] E
Path:

Inzertion point Scale Rotation
Specify On-screen [ 5pecify On-sereen Specify On-zcreen
S0
Block Lnit
U nit: Feet
: Factor: |1 non
Unifarm Scale :
[ Explode [ 1] 4 ] [ Cancel ] [ Help
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Appendix 2: Working With Sheet Set Manager

Insert the view frame using the Nearest OSNAP on an alighnment.
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Appendix 2: Working With Sheet Set Manager

Then, using another Nearest OSNAP, drag and click on the alignment to align the view frame with the

alignment (see following picture).
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Appendix 2: Working With Sheet Set Manager

If you want to move the view frame edge to align with a specific station, you can move the view frame
at the intersection (OSNAP) of the frame edge and the alignment, and snap it to a station using the

Insert OSNAP (see following picture).

If you only need one view, then you’re done. If you need more than one view, from this point on, you
can either repeat the steps above to insert another view frame, or you can copy the current view frame
as many times as you need.
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Appendix 2: Working With Sheet Set Manager

Next you need to align your UCS with the first view frame. To do this type UCS on the command line.
Then type OB (for OBJECT) and select the bottom of a view frame (see following picture).

Then type PLAN on the command line and hit Enter twice.
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Appendix 2: Working With Sheet Set Manager

To create a view, simply type V (command: VIEW) and click the “New...” button create a new view (see
following picture).

e 1|
IV AT ﬂm

Current Yiew: Current
Views

&, Current o

% Set Current
L Model Views

o] Layout Views Camera 1414784 266
L Camera 152596.210 Mew... |

T Preset Views b

Camera £ 43166609
Ipdate Layers

Target = 1414784 266
Target 152536.210 Edit Boundaries. ..
Target 2 0.000
Rall angle 0o Delete
Height 1702.059
"Wwidth 2180609
Perzpective Qff
| erz Itk (e R0O0O0 i

O | [ Cancel Apply
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Appendix 2: Working With Sheet Set Manager

Give the view a name and type a category name (optional). Make sure you uncheck the “Save layer
snapshot with view” checkbox (see following picture).

A N EY __J J

View name: GEMERATOR STATION
View caktegory: CIVIL
Boundary
O Current display (®) Define window
Sefrtings

O Savﬁyer snapshak with view

s L Unnarned

Live seckion: =Maone =

Visual style: Zurrent
EBackaground

Default

|:| Sawe sun properties with view

Current override: Mone

[ ok | | cacel | [ Hebp |

Click the “Define window” radio button to set your view. Snap, using the END or INT OSNAP, to the
corners of the view frame.

Then hit Enter to accept the window definition.
Repeat the steps above to create more views.

NOTE: Be aware that if your view frames rotate, you may need to re-align the UCS with every view.
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Appendix 2: Working With Sheet Set Manager

Creating Viewports
In Sheet Set Manager select the “Model Views” tab and double-click on “Add New Location...” (see

following picture).

| Ca02404_sample B

=

—

d Mew Location. ., J'E
=

[Iy]
—
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=

L

=
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[E]

=
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E)|E] 1

uh

£

o

=

o

=

=]

x

—
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Appendix 2: Working With Sheet Set Manager

Browse to the location where your XREF files are located and click the “Open” button. The “Browse for
Folder” dialog box will appear blank even though drawings exist in the folder (see following picture).

. 2|
Look ir: |ﬁ><f8f$ & ‘ﬁ Q x @F YViews » Tools

,rl;ij Mame = Size  Twpe Date Maodified

N
[ e o
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Appendix 2: Working With Sheet Set Manager

If xrefs are stored in more than one location, add another location by following the same procedure

shown above (see following picture).

F

|SF'.I""1F'LE SHEET SET

=

m =g Critemp
% @[] Plot Files

- ®-fW C103032_Morse_Lake_to_Masonry_Dam.dwg

po—

L

=

.

=

)

K]

=

[y}

pos—

W

S

A

=

T

=]

=

=

\_

Click the + icon next to the XREF name to reveal the views contained in the drawing (see following

picture).

= &g Critemp
@[] Plot Files

ﬁ C103032_Morse_Lake_to_Masonry_Cram,dwg
- Eahadd Mew Location,

Right-click on a view name and select “Place on Sheet” (see following picture).

EIEE Cr\kemp
- ®-{_] Plat Files

E":_i Z103032_Morse_Lake_to_Masonry_Dam.dwg
[ CoMDUIT RUM 01

----- & conouIT RUN 02

----- e Add Mew Location, ., Cpen

F‘Ian:le\_\‘l:un Sheet:
r‘\‘}
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Appendix 2: Working With Sheet Set Manager

Right-click to set the scale of the viewport (see following picture).

s oo

|

|

|

|

|

|

|

|

|

| "=
1"=2

| 1"=4

| 1"=5
=g

| "= 10

| 1" = 16"

v 1"=20

| 1"= 30’ %

| 1" = 4’
1"= 50"

| "= 100

[

You will notice that it automatically puts the XREF in model space, creates a viewport box and inserts a
view title.

WARNING: Be aware that Sheet Set Manager automatically “freezes” all other layers in that viewport. If
you want anything else to show in that viewport you will need to “thaw” layers in that viewport.

CONCEPT: When placing a plan view on a sheet such as a base map, generally you will want to show
another XREF (such as a water or drainage design) on top of it. To do this, you do not need to follow the
process above and place another view in the sheet. All you need to do is go into Model Space and
overlay an XREF. However, you must be aware of the warning above about layers frozen in that
viewport. If you overlay an XREF and it doesn’t appear in the viewport, check your layers and thaw them
in that viewport.

At this point you need to change two objects to the correct layer: Change the viewport box to the G-
VIEW-FRME layer; and switch to model space and change the XREF to the correct layer (X-****),
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Appendix 2: Working With Sheet Set Manager

Creating a Sheet Index

To create a sheet index on the cover sheet, first open the cover sheet drawing. Then in Sheet Set
Manager on the “Sheet List” tab, right click on the Sheet Set (top item) and click on “Insert Sheet List
Table...” (see following picture).

|c3|:|231? Venema

sheet List

Sheet Vigws

[

i 2 - Ca02317-
i 3 - C302317-
R 4 - C302317-
i 5 - C302317-
i 6 - C302317-
W 7 - C302317-
i |- C302317-
i B - C302317-
i 10 - C302317
R 11 - C302317
i 12 - C302317
SR 13- C302317
R 14 - C302317
Sl 15 - C302317-
| 16 - C302317-P-ROAD-122nd-W

Model Views

o

Resave all sheets
archive, .,

[~
Close Sheet Set i
Mew Sheet, ..
Mew Subset, .,
Import Lavout as Sheet. ..

Publish 3
eTransmit, .,
Transmittal Setups. ..

Insert sheet List Table, .,

23

Properties...

- 17 - €302317-P-ROAD-122nd-E =l

You will get a dialog box that looks like this:

‘E.'n! SENESNEELLIST G IE

2]

Table Style Settings

Table Style name:

Table Data Settings
Title Text:

| COS-Propozed

[ SHEET INDEX |

Column Settings:
| SHEET INDEX || | [Daste Headingon A
Sheet Mumber
| |
Diata Diarta Line 3: Sheet Custom Tile  DESCRIPTION
Dgta Datg Move Up
Data Data
Data Data
Data Data
Data Data
Diagta Duta
Data Data
[ Show Subheader |“ |
i (]9 i [ Cancel ] [ Help
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Appendix 2: Working With Sheet Set Manager

Click OK to insert the sheet index on the cover sheet. When you add, delete, renumber, or rename
sheets (by editing the Line 3: Sheet Custom Title field), you need to update the table. To do this, right-
click on the table and select “Update Table Data Links” (see following picture).

FERAAEEE rrmwegragre ™

WOTMTY R 1 GHTAM W, FETRD, e JETTIM REFEREWMY HEET MrDY
wr R Ay

LTE Flgm

wyTE;

e

P& IEMRT ST = KERFAM . T FROTESTT

My ILTH AT = QR 4 FRUTESTRM

PYOISTH T — RBIR A, x TRTETTTS

AT T MUy g AT T My - CCUVRY § ERNTETIEM
P OIZ3T AT — CRATWSE FlAY o A E

My JITME 3T — CREBMIE Flpdl 3 MoOE

3 MH T — CRAYAE Fldk & FFME

b 1 AT — CEAMLT CIfM m FRIFDE
MU ITUTH IT _ CRATMICC Tl & FRIEOC
ToT ME MY - [RUMAIC N g FRCIE

AT R M — DREMGN MM - MRICE

Y- ST o FASM3 ClAM ar ECREOLE

E

Repeat HELF

Isolate Objects r
Clipboard r
Basic Modify Tools »
Cisplay Crder »
Properties. .. CTRL+1
Quick Select, .,

Object Viewer ..,

Table Skyle r
Size Columns Equally

Size Riows Equally

Remove All Property Overrides

Export. ..

Table Indicator Calor, ..

Write Daka Links to External Sl:n.%e

Select Similar
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Appendix 2: Working With Sheet Set Manager

Publishing
Open COS_SheetSet.dwg and right-click on the “Plot” tab and select “Page Setup Manager...” Create
page setups for your plotters, and then save and close the template file.

To publish (plot) a set of plans in your sheet set, in the Sheet List tab of Sheet Set Manager right click on
the sheet set and select Publish = Publish using Page Setup Override = [select a page setup override].

C302404_Sample e 15= Bl I
ket
b
H |
ket
o
Close sheet Set =
Mew Sheet, ..
______ Mew Subset, .. ]
Import Lavout as Sheet, .,
Resave all sheets -
Archive, .., =
=
Publish » Publish to DWF
eTransmit, .. Publish ko Plakker
Transmittal Setups. .. Publish using Page Setup Owerride  # Acrobat Diskiller 11x17
I t Sheet Lisk Tabl Include Plok St HP 1050 CADD Standard
y e nest s T PTEt"'StE o . t‘:‘_mp HP 1050¢ Record Dwg
gz:: Properties... Rk i HP 5000 11317
Drrafter Initials: Manage Page Setups... 34 CADD Standard
Drawing Checker Initials: Sheet Set Publish Optians | Oce 2234 Record Dwg '5
Job Mumnber - CO; . :
Publish Dialag Bax ...
Job Number - PC: C302404 Sk i |

This will plot all the sheets in your sheet set according to the settings in the page setup that you
selected. Please note that the page setup overrides will only work if you have the plotters installed
correctly on your computer.

NOTE: When creating/editing page setups in the template (DWT file), you must set the “Plot area” to
either Layout or Extents. SSM will ignore page setup overrides with plot areas set to Display or
Window.

TIP: To setup/modify a Page Setup Override for your plotters/printers, simply right-click on your sheet
set and select:

Publish = Manage Page Setups...

This will open up the Page Setup Manager for the DWT template file. Generally we setup our plot areas
to Extents and select the “Center the plot” checkbox. But we realize that sometimes it is easier to use a
different plot area such as Display or Window. When first creating your page setup, it is ok to use
Display or Window plot areas, but because SSM doesn’t support those plot areas you will eventually
need to change it back to Layout to be usable in SSM.
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Appendix 2: Working With Sheet Set Manager

For example, if you find it easiest to setup the plot area with “Window”, go ahead and do so. Hit ok in
the Page Setup dialog box to save it. Then modify your Page Setup again and change it from Window to
Layout. The Layout plot area will maintain the same plot area previously set by the Window plot area
and it will now be usable as a Page Setup Override in SSM.

Placing Callout Blocks for Detail /Sheet Cross-Referencing
Here is an example of our standard method of cross-referencing between sheets and views:

DETAIL AND SECTION REFERENCING

DETAIL REFERENCE MUMBER
SHEET OMN WHICH DETAIL APPEARS

{SCALE) @_.7 SHEET FROM WHICH DETAIL WAS TAKEN

{*TrP" SPECIFIES THAT DETAIL IS
UNIFCRMLY TrPICAL THROUGHOUT

PROJECT EXCEFT WHERE OTHERWISE NOTED.)
{“AR* SPECIFIES THAT DETAIL WaAS

TAKEN FROM ZEWERAL ZHEETS.)

A 32 ~a— SECTION A—A IS SHOWN OM SHEET 32.

SEC TION A_A 30 ——3ECTION A=A IS TAKEN FROM SHEET 30.

It is important that you number your views in Sheet Set Manager. This enables you to cross-reference
between views and sheets using callout blocks that contain Sheet Set Manager fields. To number your
views, click on the Sheet Views tab, expand the sheet to see the views, and right-click to select “Rename

& Renumber...” (see following picure).

302317 Yenema

i C302317 Yenema

E| M 5 - C302317-P-REF-1220d

Sheet List

[ wwizznp s Display
- ] rEMOVAL LEc Fename & Renumber. .,
E| J f - C302317-P- R$ <ot categobr\‘; '

] o 120TH S.E Place Callout Block 3
o] e 120TH 51

o] REMOMAL LEC
=g J 7 - C30Z317-P-REP-120th-b
o] MW 120TH ST - E - TO GREENWQOD
o] REMOWAL LEGEND
B"-M & - C302317-P-REF-1st-2nd
P isTavENw
ol 2MD AVE M
-l REMOWAL LEGEND
J 9 - C302317-P-UTS0-122nd-W
o] MW 122MD ST - W

HE R P e SR I

Place Wiew Label Block

sheet ¥iews

Model Yiews

[
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Appendix 2: Working With Sheet Set Manager

Here is an example of renaming and renumbering a detail view:

S rismine f Feg bz Yz LJ m
Murnber: Wiew bitle:
u TP OUTLET STRUCTURE AREAS: %add ELEVATION
o o) Cema ) [re ]

Notice in this example of a detail view, it has been numbered as 1 and the title contains %%44 to
represent a comma.

TIP: “Number” section views with letters, and all other views with numbers. For example a Section A-A
will be numbered with the letter A. When placing a section callout block, it will refer to the letter A and
display the section view title properly.

Once your views have been named and numbered properly, you can place all kinds of callout blocks in
any drawing. To place a callout block in a drawing, right-click on a view and select:

“Place View Label Block”, or...

“Place Callout Block” = [select a block]

bl

- 261-905_P-PERC-00

Display

Al

Rename & Renumber...

S
3

Set category
Place Callout Block
Place View Label Block

s\ S5MAC-callout.dwg

s S5MNC-callout_broken.dwg
e\ S5V C-match_line-L.dwg
e\ S5MVC-match_line-R.dwg
s\ S5MAC-section_arrows-DB.dwg

view-02

TH@E Y@@

7

s\ SS5MAC-section_view_label.dwg
s S5MNC-view_label_broken-DB.dwg
e\ SSMAC-view_label_standard-DB.dwg

[
[ 2%
[ =%
[ %
[ %
[ =%
[ =%
[ S
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Appendix 2: Working With Sheet Set Manager

Update Barcodes on Record Drawing Sheets
All sheets contain a barcode for indexing in the Engineering Records Center (ERC). When a sheet set is
converted into a “Record Drawing” sheet set, the barcodes need to be updated to reflect this.

WASCAD Sheel Selsh2 fesl sherl.dwg

APPROVED FOR ADVERTISING
NANCY LOCKE
DEFARTMENT 0F FINANCE & ACMINISTRATINE SERVICES

SEATTLE, WASHINGTON 20

ar
PURCHASING & CONTRACTING SERVICES DWRECTOR

To do this, open the Sheet Set, right-click on the sheet set name at the top...

|m| |C306001 Capitol Hill Water Qua.. v| & &) - iH -

Sheet List

'h{'__M 1.c306  Close Sheet Set
""" EJ2-C306 ey Sheet..
----- i 3 - C306
j 4 - C306i Mew Subset...

..... W1 5 - C306 Import Layout as Sheet... g
- =

'''' E : gg: Resave All Sheets E

..... - E

_____ & & - C3061 Archive... e

""" :J i’ﬂ' Cégs* Publish b

..... j 1 C30 elTransmit...

Transmittal Setups...

Insert Sheet List Table...

Model Views

Properties... M
by

...and select “Properties...” Look for the “Barcode Modifier” field:

M
Barcode Modifier -
Federal Aid Project Mo

Il Blismm b e 0
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Simply add an A after the hyphen in the “Barcode Modifier” field:

Federal Aid Project No

|V Y [

Do this and all the barcodes in the entire sheet set will be updated next time you print.
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Appendix 3: Markup, Measure and Compare with
Autodesk Design Review

Autodesk Design Review is free software that you can use to view, print, markup, and measure drawings

in DWF format. Click on the “Markup & Measure” tool:

Mopt ~ =ip R v B-[None - ):'L)F' sE 2o —= &
AN - V- B - e - (020 | S o s,
Bold = = Mo Border /’1‘* mi IZ.i ‘i A é
Clipboard ‘ Formatting ‘ Callouts ‘ Draw Measure «
Markup Protocol
[llustrate with the following colors:
e RED: new/revised linework or text to be added/modified in the drawings
e GREEN: deletions
e BLUE: clarifying comments to CAD technician

Drawing Comparisons
To compare design changes between submittals, open a DWF in Design Review and select a sheet that
you want to compare.

¥ Contents & X 5

E

[ ]
[9] 24 [10] 25
C4035044_STA . C408044 LAH..
. e []

Go up to the “Tools” tab and click “Compare Sheets”.

[~ e

Home  Markup & Measure Resources

Compare
|
Sheets |

Compare Sheets 3D Tools

10311041] Compares two 20 sheets. f map
[
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Appendix 3: Markup, Measure and Compare with Autodesk Design Review

Browse to find a DWF of the same drawing set, created at a different time. Then select the same sheet
that you currently have open in Design Review.

x|
Selact fle:
[Feiatont_tat_iu_s_woter manipict FleriwFiael [ Browss._. ]

(8| mE] |

I e v el

[T CoOndd_NOTEE P

=i

i - il

i3 16 Cala084_WTH _P [8] 13 CAOE0E W0 P
Ermmngen| | muomesmp) E
i anéwn
oo | S N T
If you want, you can change the default colors for things that were deleted or added between the
sheets.
zl

Calor

Additiors [
Deletions [ ]

Ok I Cancel I

Final result is essentially an automatic markup of the DWF sheet showing what is new and what has
been deleted.

(the sheet shown above was compared to a completely different sheet to show exaggerated differences)
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Appendix 4: Grading Tables

It is often important to create a finish grade (proposed) surface when doing any kind of grading. If you
create a surface, data for it can be automatically added to tables. Automated tables containing a
station/offset and an elevation for each grading point are preferred in order to avoid mistakes. It might
seem strange, but an easy way to accomplish this is to use Pipe Network structures and labels.

Point Label Styles

It is important to follow agreed-upon label formats for grading points. Here are a few:

e General Grading: GH# (i.e. G1001 in a rounded rectangle)

e Ramp Grading: R#-X  (i.e. R2-Cin a rounded rectangle; for RAMP-2, point C)

e Pond Grading: P#-X  (i.e. P2-Ain a rounded rectangle; for POND-2, point A)

This label style (CG-SPQOT) is available in the design drafting Civil 3D template.

E E Structure

- Structure Styles
[ Structure Rule Set
. B Label Styles

R CG-SPOT
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Appendix 4: Grading Tables

Point and Point Label Layers
Before you get started run the EDITDRAWINGSETTINGS command, go to the Object Layers tab and
change the Structure and Structure-Labeling layers to C-TOPO-ANNO.

|Ur1its and Zone I ransformation | Object Layers IAbbreviaﬁons I|.hmbient Settings I

Object Layer Modifier Value Locked =
1 oeeun S e L

' Section-labeling  C-SECT-ANMO Mone &

¢y Section View C-SECT-VIEW None &

"G Section View-Lab... C-SECT-VIEW-ANNO  None &

[ Section View Qua... C-SECT-VIEW-TABL Mane I?I

K| Sheet C-VIEW Mone &

6] Structure C-TOPC-ANNO MNone &

% Structure-Labeling  C-TOPO-ANNO vore | | o |

B, Subassembly CG-TOPO-CORR-SUBA  Mone &

" Superelevation Vi... 0 Maone Iffl

Surface Legend ... C-TOPO-TABL MNone &
Survey Figure 0 None & —

‘@ Survey Figure-a,.. 0 Mone E’I

‘T Survey Figure Se... 0 MNone & E
[ survey Network 0 MNone &

@a Tin Surface C-TOPOD Mone &

" Tin Qurfared ahel  C-TOPO-ANNO Nrne =] 3

@ Enter a single * {asterisk) in the value field to indude the object name as the prefix or suffix value in a layer name.
Immediate and independent layer onfoff control of display components

[ K ] [ Cancel ] [ Apply ] [ Help ]

]

Essentially you are adding topo points instead of Structures and topo labels rather than Structure labels.
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Point Numbering Setup
Before you start creating points, think about how they will be numbered. If you want to start your point
numbers at 1000, then it will be easier to set this up instead of going back and renumbering later on. To
set this up before creating a new Pipe Network, go to the Settings tab of Prospector (if not visible, use
command: SETTINGS), expand Pipe Network and Commands, right-click on CreateNetwork and select
“Edit Command Settings...”
aﬁ“ﬂ Pipe Network

E- (B Parts Lists

- Interference Styles
- Commands

AddNetworkPartProflabel
AddMetworkPartsectlabel
AddMNetworkPartsToProf

AddNetworkStructTable
AddSpanningPipePlanLabel

AddSpanningPipeProfLabel
CreateAlignFromMetwork
CreatelnterferenceCheck

Edit Command Settings...

s

CreateNetworkF|
~18%] CreateNetworkP|

Refresh

Expand Default Name Format and edit the Structure Name Template.

B JffiDefault Name Format
Interference Check Name...  InteferenceCheck .
Interference Name Templ... Inteference - (<[N...
Network Name Template Network - (<[Mext ...
Alignment From Network ... Alignment - {<[Fipe ...
Structure Name Template ~ MH-<[Nesdt Courrte%
Fipe Mame Template Pipe - {<[Next Cou...

Here is an example of grading points that start at 1000:

Mame formatting template
Property fields:
[Network name v] [ Insert

Mame:
G<[Next Counter] =

Incremental number format

MNumber style:
izt =
Starting number: Increment value:

1000 1

[ OK ] [ Cancel ] [ Help

City of Seattle CAD Manual Appendices



Appendix 4: Grading Tables

Create Points
In the Home tab of the Ribbon, select: Pipe Network = Pipe Network Creation Tools

Home  Insert Annotate Modify Analyze View Manage Output ¢ Autoc i elp  Add-ins

Ty * Alignment ~ ersections *  Lt° Profile View +

i | 5= sembly -
Toolspace

W surfaces Gradi Corridor
Palettes + Create Ground Data = Create Design «
-

C303103-X-PVMT-INTX-53rd_Ave S_Alaska™ +

Create a Pipe Network for each grading feature surface and name it so it is easily associated with the
feature (the Network name will be displayed in the table title later). Select the parts list called CG-SPOT,
choose the proposed grading surface, select an alignment nearby and use the CG-SPOT structure label
style.

MNetwaork name:

Ramp-2 (SE)

Metwork description;

Metwork parts list;

CGSPOT - (%l
[ Layers... ]

Surface name:

(& C-FGND-Ramp-2 (SE) =
Alignment name:

"2 SV1-ALIGN-S ALASKA ST -
Structure label style:

S EEST -ERE®
Pipe label style:

Znone: Gk n @

[ Ok ] ’ Cancel ] [ Help ]J

In the Network Layout Tools, expand “Spot Elevation” and select the “EDIT STRUCTURE DESCRIPTION”
structure part.

Metwork Layout Tools - Ramp-2 (5E) (1)

& &) Nl Structure -]
e Mull Structure
a Mull Structure
Elﬁ Spot Elevation
ﬁ EDIT STRUCTURE DESCRIPTION

Parts List: CG-5POT
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Then add “Structures Only”.

RAMP-1

6 EDIT STRUCTUREDI =

B2 &lB

Add the points and drag the labels so they are easy to read.

Surface: <nonex

Aligr @ ¥ Pipes and Structures

&

Appendix 4: Grading Tables

You can rename the structures in the Prospector tab of Toolspace (command: SHOWTS); this will

automatically update the labels.

Status
w0
«”0
«”0
«”0
«”0
«”0
«”0
w0

E ﬁﬂ Pipe Networks
E| Bﬂ Metworks
-5l Ramp-1 (sW)

@ Pipes

s
Name Description Style
R2-A TOP OF CURB CP-sPOT
R2-B FLOW LINE. ~cp-spOT
R2-C FLOW LINE CP-SPOT
R2-D TOPOFCURE  CP-SPOT
R2-E TOP OF RAMP CP-SPOT
R2-F TOP OFRAMP  CP-SPOT
R2-G BACK OF LANDING  CP-SPOT
R2-H BACK OF LANDING _.C.P-SPOT

Also, you will need to edit the structure descriptions which can be displayed in the table. To edit a bunch

of descriptions at once, select a few (using SHIFT or CTRL), right-click on the “Description” column

header and select “Edit...”

Piacerint

N

Type a description, hit ENTER and all that were selected will change.

Shila

Hide column

Show all columns
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If you decide to change the numbering (going forward) for your points, right-click on your Pipe Network
and select “Network Properties...”

Bm Pipe Networks
: Bm Metworks
-3 Ramp-1 (sW)

Metwork Pi rties...
L e

-3 Ramp-4 (NE) Edit Netwark...

Go to the Layout Settings tab and edit the name template for Structures.

|Informatior1 | Layout Settings lProﬁIe ”|Sectior| "lsmﬁstics u

Labels Default network layers
Structure plan label style: Fipe plan layer:
&% CG-SPOT - CPIPE
Pipe plan label style: Structure plan layer:
<none - C-PIPE-STRC
Network parts list: Name templates
CGSPOT - Pipes:
Pipe - (< t Counter (CP}] = a
Default object reference pe - (<[Next Counter(CP)] )
Surface name: Structures: _
e .
Alignment name:
"7 SW1-ALIGN-S ALASKA ST -

You can click on the button to edit the name template...
Structures:

G<[Mext Counter] = @ ‘ |

LI Click to edit the name template.

...which allows you to change the starting number.

Mame formatting template
Froperty fields:

[Network name v] [ Insert

Mame:
G=[Mext Counter] =

Incremental number format

Mumber style:
(it -
Starting number; Increment value;

100 1

[ (0]'4 ] [ Cancel ] [ Help ]

Going forward, new points you create for this Network will use this template and starting point.
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You can also switch the referenced surface and alignment names in the Network Properties:

Default object reference
Surface name:

“nane:

Alignment name:
T3 SW1-ALIGN-S ALASKA ST

- B
- &

This will not change any points you have already created — only points you create going forward.

Create Tables

In the Annotate tab of the Ribbon, select: Add Tables = Pipe Network = Add Structure

Home  Insert | Annotate

(@ A
Add Add
Labels ™ Tables
Label

Maodify

ABE

Multiline _ |
Text
§8f Add Point Table

88 Add Surface Legend Table
Figure
Parcel
Alignment
Pipe Network
Pressure Network
Volume

Line and Curve

Standard

Manage  Output  Su Add-ins  BIM

= [

&5

) Help
4 C-ANNO =
-+ E A, 151 Quick

=i =i .‘r‘“ [ Continue ~

Dimensions ~

/

Dirmension Multilg

-
- §
MX-53rd_Awve_S_Alaska® +

[=1[Topll2D Wireframe]

88 Add Structure
i Add Pipe

Add Structure...

Creates a table that contains data about structures in one or
more pipe networks

Press F1 for more help

Select the CG-SPOT table style and network (you may change other settings if you’d like) and click OK.

Table style:
3 ca-5POT

Table layer:
C-PIPE-TABL

(@) By network
Select network:

b ji[Ramp-2 (SE)
(7 Multiple selection

@1| Ma structures selected.

split table
Maximum rows per table:
Maximum tables per stack:
Offset:
Tile tables

@) Across (©) Down

Behavior
Reactivity mode:

() Static (@ Dynamic

- [EBH ®

- (&)

0.5000"

Cancel

Lo Jf

] [ Help ]
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m Appendix 4: Grading Tables

Click to add the table someplace in your model space. This table will automatically update if you modify
the surface elevations or move the structures to a new location.

RAMP—2 (SE) POINT TABLE

POINT | ELEV | STATION/OFFSET | DESCRIPTION

R2-A 56.41" | STA 14+44.00, 14.42'RT | TOP OF CURB

R2-B 56.26" | STA 14+39.58, 16.99'RT | FLOW LINE

R2-C 56.45' | STA 14+36.80, 19.87'RT | FLOW LINE

R2-D 56.93' | STA 14+34.08, 25.03'RT | TOP OF CURB

R2—-E 56.67" | STA 14+43.71, 20.98'RT | TOP OF RAMP

R2-F 56.75" | STA 14+40.93, 23.86’RT | TOP OF RAMP

R2-G 56.71' | STA 14+47.33, 24.48’RT | BACK OF LANDING

R2-H 56.79" | STA 14+44.20, 27.02'RT | BACK OF LANDING

Utilize a viewport to display the ramp tables on a sheet.
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Appendix 5: Creating Classified Linework

Section 6 in the CAD Manual says that we use Polylines to depict small pipes, Multilines to depict large
pipes, blocks for standard fittings, instrumentation and structures, and closed Polylines for large/custom
structures on civil plan drawings and all of these features must be classified.

First, let’s talk about Multilines.

Multiline Setup

Multilines may be used to draw pipes in 2D plans and profiles. The “design” Civil 3D template contains a
lot of Multiline styles that represent standard pipe sizes. Type MLSTYLE to see the Multiline styles:

Current Multiline Style: 12-CONC

Styles:

06-CONC
0e-DIP
08-CONC
0g-DIP
108-CONC
10-CONC Modify...
10-DIP
118-COMC
i T

] »

Description:
12" CONC

Preview of: 12-CONC

oK | | cance |

—_—

Help

In this dialog box you can set a Multiline style current.

Multiline styles are “closed” so you can easily add hatch patterns to them.
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Creating Multilines
To create a Multiline, type MLINE in the command line. You will get this prompt:

Specify start point or [Justification/Scale/STyle]:

J for Justification
A picture says it all (clicking from left to right):

S for Scale
Don’t use this unless you need an exaggeration in a profile view.

ST for Style

Type the style name exactly as you created it. We have styles created for common pipe sizes. For
example a 12" concrete pipe’s style would be named 12-CONC. An 18" ductile iron pipe’s style would be
named 18-DIP.

Creating Classified Objects
The first step is to follow the “Best Practices for 2D Utility Drafting” steps in Section 6 of the CAD
Manual. In summary:

Draw pipes invert to invert and match endpoints using OSNAPs.
Place blocks at 1-scale on pipes where required, using OSNAPs to ensure they are placed
accurately.

3. Make sure layer names are correct and that all 2D linework elevations are at zero.
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As an example, here is a storm pipe system drafted with Polylines, Multilines and blocks.

Notice the Multiline has a hatch pattern inside, per Standard Plan 003h (see Section 6 of the CAD
Manual for hatch pattern settings).

Once you have the linework drawn, it’s time to classify the objects. Attach the Object Class Definition
File to your drawing by using the ATTACHDEF command. The SPU-Object-Classification.xml definition
file is available online (See Section 2 in the CAD Manual).

To classify objects start the CLASSIFY command in Civil 3D.

Classffication names:

Cbject type:

Combined_Sewer_Lines
Combined_Sewer_Polygons
Sanitary_Sewer_Blocks
Sanitary_Sewer_Lines
Sanitary_Sewer_Polygons
Storm_Drain_Blocks
Storm Drain, Lines
Storm_Drain_Polygons
Water_Blocks
Water_Lines

Water Polvoons

-

AcDbCurve
AcDbMine

Include objects with missing or out of range property values

Exclude objects already tagged with a class name

Select the type of objects you are classifying (for example if you want to classify all the storm lines,
select the “Storm_Drain_Lines” classification name) and click OK. A fast way to classify a bunch of
objects is to select all the same type of objects first and then run the CLASSIFY command.
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m Appendix 5: Creating Classified Linework

Filling in Data
If you select the pipes and go to PROPERTIES, you will see the data fields associated with the pipes.

Startlnvert
Endlnvert
Milestone

You can fill out fields that are common for all the pipes all at once and the rest of the fields such as
InsideDiameter, Startinvert and Endlnvert can be filled in one-by-one.

Blocks only contain common fields that can be filled in all at once.

OD:Storm _Drain_Blocks
VRl
PE License
Date_Created
User
ACAD Version
Milestone

Closed-Polyline structures have one field called “Description” that is unique for each object.

The “User_ID”, “Date_Created”, “ACAD_Version”, “Milestone”, “CAD_KEY”, “FEA_KEY”, and
“EQNUM_ID” fields are to be filled out by SPU staff only. For more on filling in fields, see the “CAD-to-
GIS” heading in Section 6 of the CAD Manual.

Once you are finished classifying objects and filling in the data, your drawing is ready to go through
SPU’s QC process and be exported into GIS.
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Appendix 6: Pay Items for Quantity Take-Offs

Bid items (known as “Pay Items” in Civil 3D) can be assigned to entities in AutoCAD Civil 3D. Once all the
pay items are assigned, you can generate a report of the quantity take-offs. The types of objects that can
have pay items assigned to them include Pipe/Pressure Networks, polylines, hatch patterns and blocks.

You can tell if a pay item is assigned to an object by the tooltip that appears when you hover over it.

Junction Structure

MNarme MH-1

Style _Mo Plot
Layer C-PIPE-S5TRC
Metwark Metwark - (1)
Size 6.523'

Do ftem MAINTENANCE HOLE, TYPE 2048
3y &M 705058)

This document will walk you through the process of drafting and assigning pay items to entities and
generating reports that can be formatted and exported into other software.
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Design Drafting
To design utilities, it is recommended that you use Pipe Networks for gravity systems and Pressure
Networks for pressure systems. These are powerful tools that can give you control over your design.

If you need to draft something quickly and don’t need the power of Pipe/Pressure Networks, you can
sketch utilities using polylines for pipes (unfortunately the use of Multilines is not fully supported at this
time) and blocks for structures, instrumentation and appurtenances. Use the Custom Civil 3D Pull-Down

Menu to set the correct layers; then draft utilities with polylines and blocks.

Areas such as clearing & grubbing, paving, soils, seeded lawns, etc. may be drafted using closed polylines
and hatch patterns to define the area limits.

Other single items to be counted may be inserted as blocks or drawn as polylines, rectangles or circles.
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QTO Manager
Once you have entities drawn in Civil 3D, open the QTO Manager panorama by clicking the “QTO
Manager” button in the Analyze tab of the Ribbon. You can also type QTOManager in the command line.

Home Insert Annotate Modify | Analyze| View Manage Output Survey Autodesk360 Help Add-ins  BIM 360

=X B Contour Check - As* & Editin Storm Sewers | | & Volume Repol 5 Compute Materials
ST © o % ® = g ™

& n Paths ~ e B T Edit in Sterm and Sanitary Analysis B Total Volume Table 22 Mass Haul
Survey Quick Visibility Drive Interference =] u . Volumes Dashboard Grading Volume f RS
Profile & Catchments ~ Check Check Tools 8 Material Volume Table

QTO Manager Tlakeoff

Volumes and Materials Qro

Ground Data =

Enter text to filter pay items

Pay Item ID Description Unit Type Forrmula 2t

- @ Favorites Favorites |
- B APWA Bid Items =
@ Uncategorized Uncategorized c

If you don’t see “APWA Bid Items” in the list, click the folder icon dropdown and select “Open pay item
file”.

Enter text to filter pay item

> AT e
G 3

ave as Jvorites

Open r

QTC Manager

_ Uncategorized Uncategorized

The APWA pay item file (.csv), categorization file (.xml) and formula file (.for) can be downloaded from
here: http://Seattle.gov/util/CAD

Fay item file format:
[C‘.S'u' {Comma delimited)

Pay item file:
NQTOVPay Items\2015_OTO_Payltems.csw

Pay item categorization file:
¢ Items\2015_QTO_PayltemCategories, xml
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Expand “APWA Bid Items” to see the pay item categories.

Enter text to filter pay items

Pay Item ID

Description Unit Type

Formula

@ Favarites

=- B APWA Bid Itemns
0B SECTION1-07
B4 SECTION 1-09
-84 SECTION1-10
B4 SECTION 2-01
7B SECTION 2-02
7B SECTION 2-03
o8 SECTION 2-04
7B SECTION 2-05
5B SECTION 2-07
-84 SECTION 2-08
784 SECTION 2-10

o Bd creTiamey 10

QTO Manager

Favorites

LEGAL RELATIOMNS AND RESPOMSIBILITIES TO THE PUBLIC
MEASUREMENT AMD PAYMENT

TEMPORARY TRAFFIC CONTROL

CLEARING, GRUBBING, AMND ROADSIDE CLEANUP
REMOVE, ABANDON, OR RELOCATE STRUCTURES AND OB...
STRUCTURAL DEMOLITION

EXCAVATIONS

DITCH AND CHAMNMNEL CONSTRUCTION

PROTECTIVE SYSTEMS

DEWATERING

BACKFILLING

NACY CA ST

Pay Item ID

Description Unit Type

Formula

-- Favorites

-84 APWA Bid Iterns
-3 SECTION1-07
-Gy SECTION1-09
- 3g SECTION1-10
- B SECTION 2-01

QTO Manager

- B SECTION 2-02

2 B3 creTiania na

Favorites

LEGAL RELATIONS AMD RESPOMNSIBILITIES TO THE PUBLIC
MEASUREMENT AND PAYMENT

TEMPORARY TRAFFIC CONTROL

CLEARING, GRUBBING, AND ROADSIDE CLEAMNUP
CLEARING & GRUBBING

CLEARING & GRUBBING

CLEARING

CLEARING

GRUBBING

GRUBBING

REMOVE, ABANDON, OR RELOCATE STRUCTURES AND OE...

CTRILATIIN AL MCK A4S TTTARL

B

QTO Manager

v+ ¥ Turn on categorization
Turn off categorization
APWA Bid Items
----- @ Uncategorized

L}

Uncategorized
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You can search for pay item names or numbers using the search bar.

E"‘ Pay Item ID Description

= &~ @ Favorites Favorites

E 504040 PAVEMEMT, HMA (CL 3/8 IM)
e 504045 PAVEMENT, HMA (CL 1/2 IMN)

If you find a pay item that you want to use frequently, right-click on it and select “Add to favorites list”.

s

PAVEMENT, HIMA (Qhab I
Assign pay item

- 504050 PAVEMENT, HMA ( _ :
. 504055 PAVEMENT, HMA ( e g ke

- B0&002 EXTRUDED CURE, Add to favorites list E
. 806004 EXTRUDED CURB, —

Some pay items have formulas associated with them to calculate the correct quantity. You can

edit/create your own formulas if needed.

= |0 RN | e 8| | @ x
o (L]
=8 Pay ltem ID Description Unit Type Formula %
[ =)
= B@ Favorites Favorites <
E Lo 401217 MINERAL AGGREGATE, TYPE 17 cY [ (333 * 2) * {Item Length}) * 0.037037 E
- - 504045 PAVEMENT, HMA (CL 1/2 IN) T [ ((Item Area}* (2 /12)) * 145) / 2000 S

- B APWA Bid ltems s
@ Uncategorized Uncategorized u
Pay Items

You can assign one or more pay items to an object. For example you could add the following pay items
to a single 12” PSD pipe: “PIPE, PSD, D.l., CL 52, 12 IN”, “BEDDING, CL B, 12 IN PIPE” and “MINERAL

AGGREGATE, TYPE 17” (for backfill).
There are two ways of finding pay items in QTO Manager: expanding categories to browse or searching
keywords to filter the list. To browse, click the little boxes next to each category to expand or contract

them until you find the pay items you are looking for.

Pay Itern IO Description

-1 384 APWA Bid Items
B4 SECTION1-07 LEGAL RELATIOMS AND RESPOMNSIBILITIES TO THE PUBLIC

- 107005 SAFETY AMD HEALTH PROGRAM
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When searching, it is recommended that you turn off categorization first so it is easier to see the results.

Pay Itern

78

Q70 Manager

ﬂ Enter text to filter pay items

=

Ba
=

t* * Turn on categorization

Turn off categorization

-- @ SECTIOMN 1-07 LEGAL RELATICONS AND RESPOM!
. B SEFTIAM 100  RAEAGHRERMENT ARMN DAVRACKIT

If you want to assign a pay item like “PIPE, PSD, D.l., CL 52, 12 IN” to a pipe, search for it using keywords
(such as “PSD”) or the pay item number to filter the large list of pay items down so you can find the one

you want. Right-click on the pay item you need and select “Assign pay item”.

Pay Item ID

Description

EmEF |8 "

Unit Type

Formula

- J17618
- J17620
- T17624
- J17630
- J17636
- 717642
- 717648
- 717660
- 717656
- 717658

QTO Manager

= 717662

PIPE, PSD, D.I, CL 50, 18 IN
PIPE, PSD, D.I, CL 50, 20 IN
PIPE, PSD, D.I, CL 50, 24 IN
PIPE, PSD, D.I, CL 50,30 IN
PIPE, PSD, D.I, CL 50,36 IN
PIPE, PSD, D.I, CL 50, 42 IN
PIPE, PSD, D.I, CL 50, 48 IN
PIPE, PSD, D.1, CL 50, 60 TN
PIPE, PSD, D.I, CL52,61N

PIPE, PSD, D.I, CL52, 81N

PIPE, PSD, D.I, CL52,12IN
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Select chjects with pay item

Copy value to clipboard
Copy to clipboard

Refresh
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Appendix 6: Pay Items for Quantity Take-Offs

Select the object(s) you want to assign the pay item to and hit enter when finished. The command line
will confirm that the pay item has been added and you can hover over objects to verify what pay items
have been assigned.

—————

If you choose “Assign pay item to area”, it will prompt you to select a point within a closed polyline to fill

Pipe
Marme Pipe - (1)
Style _Mo Plot
C-PIPE
Metwork - (1)
1.000°
Pay Item  PIPE, PSD, DI, CL 52,12 1M (717662)
Pay Itern BEDDING, CLE, 12 IM PIPE (717012)

by e MINERAL AGGREGATE, TYPE 17
WM

Layer
Metwaork

Size

with a hatch pattern (and assign that pay item to it), select a closed polyline object to fill with a hatch
pattern (and assign that pay item to it) or select a hatch pattern object (and assign that pay item to it).

. 802218 TURF AREA SOIL Assign pay itemn

Assign pay item to area k‘

If no hatch pattern exists, it will create a solid pattern on an incorrect layer but you can change the
properties of it after it has been created. It is recommended that you select hatch pattern objects that
are already in the drawing. Use the ShowQTOCmdSettings command to modify pay item area options.

Unit Types

Pay items with volume unit types will not show up in reports unless they have a formula that calculates
the volume. For example, if you assign the planting soil pay item (which has a unit type of cubic yards) to
a closed polyline, you will receive a warning in the event viewer stating as such.

~ Action  View 4= = H 5|4 1=

Event Viewer 13 event(s)

[#-{= Event Viewer User Description More Information
l=) ff  jonesijc Unit type ‘volume' of the pay item doesn't match the associated entity. Zoom to
ff  jonesjc Unit type 'volume' of the pay item doesn't match the associated entity. Zoom to
ff  jonesijc Unit type ‘volume' of the pay item doesn't match the associated entity. Zoom to
ff  jonesijc Unit type 'volume' of the pay item doesn't match the associated entity. Zoom to
ff  jonesjc Unit type ‘volume' of the pay item doesn't match the assocated entity. Zoom to
E ff  jonesijc Unit type ‘volume' of the pay item doesn't match the assocated entity. Zogy to =
L'ug ff jonesjc Unit type "volume’ of the pay item doesn't match the assodated entity. Zooft to <

To fix this problem, simply add a formula to the pay item to calculate the volume (see page 52).
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Appendix 6: Pay Items for Quantity Take-Offs

Pay items with weight unit types must also have a formula associated with them to produce accurate

values in the reports.

Checking
You can hover over each object one-by-one to verify what pay items have been attached or you can use

a drop-down button in QTO Manager to highlight objects that have the selected pay items assigned to

them.

EEEEALN -0
BB Highlight objects with pay items
EF: Highlight objects without pay items

Pay Item ID Description

. 717010 BEDDING, CL B, 10 IN PIPE
_ E% Highlight cbjects with selected pay items
. 717015 BEDDING, CL B, 15 IN PIPE " v Clear highlight s

I Assign pay item

Assign pay item to area

Bl Remove frem favorites list

Select objects with pay item
T — b

Formulas

You will need a formula for every pay item with a volume or weight unit type. By default, some pay
items have example formulas; you can edit them and/or add your own. The formulas are yours to
manage and are stored on your computer or network location in a .FOR file. When you add or edit a
formula in QTO Manager, it updates your personal .FOR file. You can find a sample .FOR file here:

http://Seattle.gov/util/CAD

If you make a lot of edits or additions to your .FOR file, please make a backup of it so you don’t lose
everything when updates happen (it may get overwritten). You can save your formula file in a private
location and open it with QTO Manager.

Enter text to filter pay items

o

=M (= ¥ Open pay itemfile  escription

=

= Save as vorites

E o [  Categorization file
C}l

.84 Uncategorized Formula file
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Appendix 6: Pay Items for Quantity Take-Offs

In QTO Manager you can hover over an existing formula and a tooltip will appear showing the entire

formula.
401214 MINERAL AGGREGATE, TYPE 14
F+u= 532)*ftem Length)
- 401221 MINERAL AGGREGATE. TYPEZ1  (3:33*2)* [ftem Length}) * 0.037037
504020 SURFACE PREPARATION, PRELEVEL ™
504025 SURFACE PREPARATION, PLANE BITUMINOUS PAVEMEN... S
- 504040 PAVEMENT, HMA (CL 3/8 IN) ™
- 504045 PAVEMENT, HMA (CL 1/2 IN) ™ [ ((ltem Area} ™ (2/12)) * 145)..
- 504050 PAVEMENT, HMA (CL 3/4 IN) ™
- 504055 PAVEMENT, HMA (CL 1 IN] ™ R, ((Itemn Area}” (7 /12)) * 145)...
504140 PAVEMENT, WMA (CL 3/8 IN) ™
504145 PAVEMENT, WMA (CL 1/2 IN) ™

Click in a formula cell to open the formula expression editor for a pay item.

Expression:
((3.33 = 2) = {Item Length}) * 0.037037

(2)e)(s)) Bl (=) (D))
EE% D] Item Area

. [I] - Item Count
Itern Length
D@ E] [ . ] [ = Part Depth

[ Edit Parameters ]

Use parentheses to control the order of operations. You can insert out-of-the-box parameters such as
Item Area, Item Count, Item Length and Part Depth (this one only applies to Pipe Networks) or create
your own to insert.

After you assign a pay item to an object, you can edit the formula for that object using the “Edit Pay
Item on Object” button (or use the EditPayltemOnObject command). This gives you flexibility with
formulas.

E?F'.i?vlslﬁ ]

]

B Pay tem ID Description e
5 - - = Edit pay items on specified chject

= E@ Favorites Favorites .

=l - 504040 PAVEMENT, HMA [CL 3/8 IN)
o ]
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Calculating Weight

As an example, we will create a formula to convert Hot Mix Asphalt (HMA) areas to tons. To calculate
the weight of material needed for a project you will need to know the compacted density of the
material. Density is the weight of material per volume (for example, pounds per cubic foot). The density
of HMA does vary depending on mix proportions and type of aggregate. If you do not know the in-place
density of mixes you use, ask your supplier.

To determine the weight of material multiply the volume by the density of material:
Weight = Volume x Density

Assuming an HMA density of 145 pounds per cubic foot (pcf) and a thickness of 2" we would perform
the following calculations for a 5,000 sq. ft. paving area:

1. Volume =5,000sq ft x (2 in + 12 in/ft) = 833 cu ft

(notice that the thickness was converted from inches to feet)
2. Weight =833 cu ft x 145 lbs pcf = 120,785 Ibs
3. Convert to tons = 120,785 Ibs + 2,000 Ibs/ton = 60.4 tons

To write this as a formula, we would enter something like this in the expression editor:
(({1tem Area} * (2 / 12)) * 145) / 2000
Notice the use of parentheses to control the order of operations. This is very important.

Also you can see, that we inserted {ltem Area} as a parameter in our formula.

Expression:

(OIS, * (2 / 12)) * 145) / 2000

Itern Count h
] Itern Length
Part Depth

[ Edit Parameters J
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You can create your own parameters by clicking the “Edit Parameters” button. For example you could
create a parameter for 2” thick HMA overlay.

Mame value
ar
Rooo s o

E E:]j Add a new user-defined parameter for use in a quantity takeoff formula

)

E@% I m
Itern frea

D@ B [ And ] [ ar ] Itern Count

Itern Length
Part Depth

[ Edit Parameters i

Custom parameters are saved in your formula file.
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Calculating Volume

As an example we will calculate volume of Type 17 mineral aggregate used for trench backfill. Since this
pay item will be assigned to an object representing a pipe, we can take advantage of the {Iltem Length}
parameter in our formula.

We know, per Standard Plan 284, that the width of the trench varies depending on the pipe size.

‘{/— Ex SURFACE
o K

— —_— T e— T ——— -
o f ISANSNSNN
D) | ORI

S <
\4‘, |! MEAT LINE WIDTH FOR |
4 | EXCAVATION & BackFILL |
VA\ f ' |
w | w &
m
) = | =
LJ
E \ g ) g
< \ |
| T
| | g
ACTUAL SIDE E
SLOPE BY —
CONTRACTOR
Wl
a
o
o
=
[L]
53
]
B:L
0~
i
Ll
Ld
w1
0
34" &
SMALLER THAM 18" 1D g
L
1.51041'—6" @
18" ID & LARGER N
[=
=
=
I
]
e
[NT]
-]
L
Lol

Calculate the trench width and determine the depth of the Type 17 backfill to get the area. The area will
be multiplied by the length (comes from the {Item Length} parameter) to get the volume in cubic feet.
Multiply that value by 0.037037 to convert it to cubic yards.

With 3.33’ trench width and 2’ Type 17 backfill depth, your formula will look like this:

((3.33 * 2) * {Item Length}) * 0.037037
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You could also create a parameter to represent trench widths.

((FRTNEEED! * 2) * {Item Length}) * 0.037037

(2)le)(a)l) (=)le) (=) [2)(a]
IE]EHE ) ] (e II

Itermn Area !!

Itermn Count

Itern Length
Part Depth

[ Edit Parameters ]

In this case the value of {Sm Pipe Trench} is 3.33.

Compute Quantity Takeoff
To compute quantity take-offs, click the “Takeoff” button in either QTO Manager or the Analyze tab of
the Ribbon. You can also type TAKEOFF in the command line and hit ENTER.

B g Volume Report =5 Co e Materi &4 % I Ei

S 2 88 Total Volume Table Mass Haul a0y B .
Volumes Dashboard Grading Volume QTO Manager Takeoff  Station Inquiry To _
Tools 88 Material Volume Table Tracker =Y

Volumes and Materials qQTo Inquiry «

= : Enter text to fiter pay items i ‘ =B ‘ 8 ‘ "

Pay Item ID Description Unit Type  Formula
- 602350 STEEL REINFORCING BAR LB
- 602355 EPOXY-COATED STEEL REINFORCING BAR LB
- 605040 DRIVING STEEL PILE EA
- 605070 FURMISHING STEEL PILES LF
- B05080 PRECAST CONCRETE PILE BUILDUP EA
- 611130 COMNCRETE CL 4000 FOR RETAINING WALL cy
- 701106 PIPE, SUBSURFACE DRAIN, PVC, 6IN LF
- 701108 PIPE, SUBSURFACE DRAIN, PVC, 81N LF
- 701110 PIPE, SUBSURFACE DRAIN, PVC, 101N LF
- 701450 FILTER MATERIAL, MIMNERAL AGGREGATE TYPE 26 Ccy
- 705008 MAIMTEMAMNCE HOLE, TYPE 2044 EA

QTO Manager
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In the Compute Quantity Takeoff dialog box, you can create a summary or detailed report using the
radio buttons at the top.

Report type

(@) Summary () Detailed

Report extents

Sheet & |

Selection zet

|:| Limit extents to alignment station range

Alignment:
"2 Alignment - {Networ - (1)) - (1)

Start station:
| 0+00.00

End station:
| 4+54.81

Report output
|| report selected pay items only

Report station and offset relative to:

| <Nane:

Generating sheet reports takes a lot of setup and is cumbersome to use but if you want to break down
the data, break or create separate objects. Avoid using the alignment station range report option to
compute reports because it is buggy and it has a tendency to drop length, area, volume and weight
quantities out of the report.
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To generate sheet quantities, you can break objects at sheet match lines and generate reports by

selection sets (only select objects that appear on a sheet), but this can be difficult when utilizing Pipe
Networks.

Report type
(@) Summary () Detailed

Report extents

[orawing =] |G}

Drawing
Sheet \
Selection set k

D Limit extents to alignment station range

Alignment:
23 C-ALIN-CTRL
Start station:

0+00.00"

End station:

3+88.06"

Report output

[ |Report selected pay items only

Report station and offset relative to:

<none=

Compute

Click the “Compute” button to generate the report.
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The quantity takeoff report may start off looking like it’s in XML format but you can change the format
with the drop down at the bottom.

<?xml version="1.0" encoding="UTF-8" 7= N
- <nf:InfrastructureProject xmins:gml="http:/ /www.opengis.net/gml"
xmins: txdp="http:/ /www.transxml.net/schema/dp/0.3"
xmins: ter="http:/ fwww.transxml.net/schema/ref/0.3"
xmins: txl="http:/ /www.transxml.net/schema/tx|/0.3" xmins:c3d="Civil3D.QTO.Computation”
xmins:msxsl="urn:schemas-microsoft-com:xslt"
xmins:inf="http:/ /www.aecxml.org/schemas/infra/v33-20020509"
xmins:aec="http:/ fwww.aecxml.org/schemas/C0S5/v90b-20001002"
xmins:xsi="http:/ fwww.w3.0rg/2001/XMLSchema-instance">
<ProjectOverview =
<aec:ProjectName>design project</aesc:ProjectName>
<aec:ProjectNumber /=
<aec:Description=ID001 </aec:Description>
</ProjectOverview =
<DefaultUnitSystem=ENGLISH </DefaultUnitSystem:
<SpecBookVersion /=
- <lLocation locationld="Project"=
- <MinimumCoordinate coordinateScheme="ReferencePost">
<FirstCoordinate /=
<SecondCoordinate /=
</MinimumCoordinate =
- =CenterCoordinate coordinateScheme="LatitudelLongitude"=
<FirstCoordinate /=
<SecondCoordinate /=
</CenterCoordinate=
- <MaximumCoordinate coordinateScheme="ReferencePost" >
<FirstCoordinate /=
<SecondCoordinate /=
</MaximumCoordinate=
zfLocationz
- <PayltemGroup groupld="dppigl"=
<Description /= i

m

ITram'PorﬂJeﬂg'ﬂntﬁ'ﬁce.xd v] I Draw I [ Save As... ] [ Close ] [ Help
TransPortDesignInterface. xsl

Summari ;CSVE.}(S]

Summary (TXT).xsl

Summary (%ML).xsl

<Browse... >

The HTML and TXT formats are easily readable. After you select a report format, click the “Save As...”
button and save it to your project folder.
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If you choose to “Save As” the report in HTML format, open it with Internet Explorer, right-click on the
table and choose “Export to Microsoft Excel”.

Summary Takeoff EReport

Pay Item Tn L Quantity Tnit
401217 = E 17 112.19 cY
705058 et 204B 3 EA
717012 Search using copied text Ctrl+Shift+L o 229 667 LF
717662 Save background as... , 12 IN 22%9.667 LF

Set as background

Copy background

Select all
Paste

All Accelerators »

Create shortcut
Add to favorites...
View source

Inspect element
Encoding *

Print...
Print preview...

Refresh

Export to Microsoft Excel l},
Send to OneMote

Properties
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If you choose to “Save As” the report in CSV format, it will save it as a comma-delimited text file.

- = T e W | B = |1
- - e N W e ) s
TO5058, -
717012 J) Savein: | |, Quantties - @B @ XE Vews v Tos -
T17662 =
~ | | Name Date modified Type
i ¥ This folder is empty.

File name: Summary (CSV) bt

Fies of type: | Text/Template/Bxtract File ("ba)

’Surnrnar\r (CSV).xsl

In Windows Explorer you can rename the file to have a .CSV extension.

||_,| Summary (CSV).csv |

Then double-click on it to open it in Excel for further editing.
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