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1.0 Stormwater Design - Introduction

The 12d drainage module contains functions to perform the following steps in the drainage design
and documentation process:

N

S

N

set drainage defaults and layout a drainage network,

use the powerful 12d drainage network editor to avoid service clashes, grade pipes,
align obverts, minimise depth and many other design tools,

automatically assign names to the pit/pipes in the network,
designate catchment areas and produce catchment plans,

transfer data to and from electronic spreadsheets to enable the user to easily review
the data and add user defined data to the 12d pipe network. This data may include
such data as pipe bedding types and trench width,

create pit layout schedules to export to spreadsheets or word processors for final for-
matting.

produce long section drainage profiles including HGL data, flows, invert levels, serv-
ice crossings

create plan drawings with pipe sizes, flows, manhole symbols, linestyles for pipe
sizes, design parameters for manhole and pipes and user defined data

locate pits/manholes at exact chainage and offset locations

This user manual will lead the user through the steps itemised above.

In addition to this manual there is the Advanced Stormwater Design training manual which
includes the following topics.

N

S

N

S

N

N

drainage trench excavation volume calculations
pipe and manhole quantity calculation
customising the drainage.4d file

design or evaluate the drainage system using 12d Drainage or create input files for the
XP SWMM/RAT2000, Micro drainage, Drains and PCdrain drainage design pack-
ages,

read the output from the drainage design packages (automatic if using 12d Drainage),
update the drainage network and store the hydraulic data, such as hgl (hydraulic grade
line) levels, peak pipe flows and pipe capacities,

pit inlet capacity calculations and over land flow
flooded width analysis
surcharge volumes at SAG pits

and detailed drainage plan labelling

The terms pit, catch basin and manhole are used interchangeably throughout this document. The
type, dimensions and inlet capacities of the structures are set in the drainage.4d file.
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2.0 Setup Files and Their Locations

The drainage module consists of the optional 12d Drainage engine, utilities, startup configuration
files for RAT2000, XP SWMM and the 12d drainage configuration file (drainage.4d). Demonstration
versions of Drains, RAT2000 and PCdrain have been included on the CD along with a copy of the
ILSAX hydrology package. Manuals for the ILSAX program may be obtained from the Civil Engi-
neering Department at the University of Technology Sydney.

All setup files have been configured for the training version. However, when you start working on
real projects you may want customise the drainage module. More - Customising the drainage
module

The drainage.4d file contains pipe types (RCP, Class 2 etc.) and example pit inlet capacity tables for
RTA (NSW Road and Traffic Authority) standard pits. Detailed pit type descriptions and internal pit
dimensions can be included in this file to be inserted into your pit schedules. For PCdrain users there
is a routine to read your gully pit file and include these pit types in 12d More.

REVIEW THIS DATA CAREFULLY! The drainage.4d file may be customised for any additional
inlet capacity data you may have.

To edit the drainage.4d file, from the main menu select

Design->Drainage-Sewer->More->Edit drainage.4d

Select the Find button to search the 12d path for the
current drainage.4d file. Select the More info button

Drainage.4d [drainage.4d i —[—and then Edit to edit the file.

|
Find

B Edit Drainage.4d

You must restart 12d for these changes to become active. Select Project->Restart!
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3.0 Survey data and design surfaces (TINs)

We will begin a 12d project from scratch by first creating the project and then reading in the sur-
vey design data. The design can then be triangulated so that we have a final surface profile to
design the drainage for.

Start up the 12d model by selecting the courses icon from your desktop.

The project selection panel will appear. The bottom corner of the panel is shown below
Note: If you are using the practice version the folder will be:
C:\12d Model v7.00 Practise\courses\7.00

| o
Folder [\ 1zdiobs =

Project |

Proceed I Zance| I

LB select the icon and the following panel will appear.
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2|
Logk jn: | £ 7.00 <] « & ok B
(D Test

) Survey
) Roads

[ Rivers

| _)Plots

| iDrainage

Folder: |I::"-.1 2djobshCourses\7.00% Open I
Files of type: IShu:uw Falders Only j Cancel |
e

12d works with a folder NOT a single file. Therefore, to open the folder we are going to work in,
double click the Drainage folder and then select Open.

i L

Folder |C:'|,12u:|jn:n|:|s'l,Cn:-urses'l,?.DI]'I,Drainage J

Project | ll

| Folder =C:\12djobs\Courses! 7,00\ Drainage = exists

Proceed I Cancel I

4

In the Project field type the name for your new project an then select Proceed. 12d will create a sub
folder with this name. All of the 12d files that you should not touch will be created in this sub folder.
Please stay out of the sub folder. All files created for the user will be kept in the folder that you
opened (i.e. c:\12jobs\Courses\7.00\Drainage).

3.1 Importing the Raw Survey Data

You have created a new project into which we will import the survey data. From the main menu
select.

File I/O => Data input => 12da/4da data
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I Read k‘d Solutions Ascii Data E||E|rz|

s s %‘/ Select the file existing survey.

Az File l—lzd[ -
19 survey. 1203 Select Read to read the data then

= / Select Finish to remove the panel
/

Use map file model when ptfline ch [

LB select to display the file list.

|
Lﬂl‘/MS Help

To add all of the data to the view select Menu icon in the plan view title area and then from the
drop down menu select

Models=> Add all models

or

select\this “+” icon and select existing survey data.
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Next select Fit on the plan view title area. You should see the following data.

B Plan 1

ERRESESOEERNE

+ + +
W+ A+ o+ 4

1
-+|+
|

|

+ 4+ + + + + + + + + + + +

[+ + + 4+ + + 4+ + + 4+ + + 4
+ 4+ + F F ++FF o+ o+
+ 4+ + F F o+ F o+ o+ o+
+ 4+ + + + + + + ++ + + o+
4+ + o+ o+ o+ F o+ o+ o+

|
+ 4+ +H

+ 4+ + + + + + +
o+ o+ F o+ o+ o+ o+ o+

+ 4+ + + o+ o+ o+
+ 4+ + 4+
+ + + + + 4+ + + + ++ o+
+ 4+ + + + + o+ + o+t
R S S S S S S
4+ + + F A+ o+ o+ o+

+

The view will contain survey data.
3.2 Creating the existing Ground Surface

From the main menu select

Tins=>Create=> Triangulate data

Revised February 2006

+ 4+ + + F o+ T+
+ 4+ + + F + + FF o+ o+ o+
+ 4+ + + + + + + + + + +
+ 4+ + + + + + + + + + +
+ 4+ + + F + + +FF o+ o+ o+
+ 4+ + + F + ++FF o+ o+ o+
+ 4+ + + + 4+ + + + ++ o+

o+ + o+ o+ o+ o+ o+
+ 4+ + + + At + o+
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I %]
Select the View button

Daka o kriangulake ) )
e El/ | LB select then LB the view to be triangulated.

View — E | Type a new tin name, not the model for the tin. Remem-
ber a tin is like a string and it must reside in a model.
Mew tin name [ xisting survey Press enter and the Model for tin field will be filled in
Tin colour I'EIVEE"'—_I for you.
Tin style [t ﬂl Select if creating a tin with contour data.
Model Far kin

Preserve strings [vw . . . ) )
Preserve strings will make the string one side of the tri-

Weed Hn - ) .
Celmethod |~ angle thereby preserving the levels along the string
Daka pulygunl all duplicate points are removed from the tin database
Mul polygon | . The cell method is a good enhancement for data that is
| Wiew <13 exists in a grid type pattern but it is not required.

| zmin 6,050 zmax 41,634

- Select Triangulate to create the tin.
Triangulate| W

~——_| Select Finish to remove the panel from the screen.

Now we are ready to look at the existing surface tin. Place you pointer over the “+” sign on the
plan view title area and press the t key. All of the models beginning with lower case t will
appear. Double click on tin existing survey to add it to the view.

The tin will be shown with the tin edges turned on. This is the default when you have all tin dis-

play modes turned off. Let us now turn on the fast contours and the fast flow arrows. Select Tog-
gle on the plan view title area and then LB on Tin contours. The contours will be siown on the
view. LB Toggle on the plan view title area and then LB on Tin flow. Now the flow arrows will
be shown on the view.

# plan 1

To change the contour intervals and the contour colours select the Menu button on the plan view
title area and then select.

Settings=>Tins=>Contours and the following dialog will appear.
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Wy I g Turns the contours on or off
Draw triangles contours v | Minor contour interval.
BmE 1 =7 | Value for first bold contour (usually 0)
Cant ref u: .
H Minor contour colour.
Cont calaur red o
sodi m— Major interval.
Bold colour foreen. | y Major contour colour.
| LB to observe the new settings on the view.
- — |
Sk Finishleg Helo} If you like the settings LB on finish to remove
the select.

To change the length and the colour of the flow arrows select the Menu button on the plan view title
area and then select.

Settings=>Tins=>Flow Arrows and the following dialog will appear.

A length of about 2 units looks very small
now but it is good when you are zooming
into the actual catchments.

B Tin Draw Fk:rw Arrows for View

A=

View

Draw triangles Flow - LB to observe the new settings on the

Arrow length () ViEW.

Colour Far arraws

When you like the settings LB on Finish to

! - — - remove the panel.

3.3 Inquiring about Heights on the Surface

The elevation anywhere on the tin can be obtained by simply moving the pointer over the desired
spot. To obtain the tin elevations select,

Tins=>Inquire=>Height
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i Tin Height Inguire M= E3
Tin Ie:-:isting sUrvey _ﬂ

|2=30.208 »=5369.453 y=7307.339

Finisd Help I

You will see that data in the panel change as you move the pointer around the screen,

3.4 Viewing the Surface Tin in a 3d Perspective
To create a 3d perspective view select
View=>New=>Perspective and a persective view will appear.
Add the model tin existing surface to the view and then toggle the shading on. You may also
want to toggle the contours on as well.

Now remove the tin from the view as it is not needed for the next steps (Hint: use the “-” button).

3.5 Reducing the number of points for the 12d Practice Version

We can delete the survey data to save space for those using the practice version of 12d. If you
have a full version of 12d this is not required. From the main menu select.

Models=>Delete=>Delete a Model and the following dialog will appear.

i Delete Model [_ []]

Mode| fing survey data E

Delete

LB then select the model existing survey data and then
LB to delete the model and then Select yes to
confirm the deletion.

FinishI Help I

3.6 Importing the Road Design Data and Creating the Design TIN
Repeat the process of importing the 12da data.

File I/0 => Data input => 12d ascii
(file is road design.12da).

Remove all of the models from the view and then add the road design models onto the view.
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Road Centrelines
Road Strings
Road sections

Now create a new tin called design using the TINS->Create->Triangulate data option.

3.7 Nulling the long Triangles

Add the tin that you just created onto the view. Toggle the tin contours off and the tin flow off. Now
toggle the tin edges on. Notice the long triangles around the edge of the design.

To remove the long triangles select

Tins->Null->by angle/length

=10l x|

I Mull Triangles by Angl

Tim ko mull W a
angle e ﬂ
Length IIDIIIi ﬂ

Combined

Combined angle E0° ﬂ
Combined length 0 ﬂ

Fl A '
EEERF L E LN XN 53]

| Tin <design: exists

il |

Select the design tin and then select Null. Using the default values removes most of the long trian-
gles. Note that this option removes triangles from the outside inwards and it stops whenever it
reaches a breakline.

Now reduce the Length value to 1 and then select Null again. Any exterior triangles with a length
greater than 1 have now been removed!
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3.8 Creating a Super Tin from the Survey and Design Data.

To create a tin that is the combination of the survey data and the design data you will need to cre-

ate a super tin. From the main menu

Tins=>Create=>supertin

i Create Super =01 x|
Mew kin name ||:|:|ml:|ineu:| ﬁ

Tin colour Igreen j
Tim style |1 il

Model Far kin |I:ir| combined a

Tins b include

1 I Iexisting SUFvEY

| ok - o Tin <combined: exists

Createl - FinishI Help |

Enter a name for the super tin and press Enter.

| —

——Used only in section views.

—— The model field will be auto completed for you
because you pressed Enter above. A new model
will be created.

[ Now select the tins to combine. Tin 1 is the tin
on the bottom (like the levels in a building) and
tin 2 is above. i.e. wherever tin 2 exists it will be
used. If there is no tin 2 at a location then tin

\;will be used.

elect the tins using the icon and then

|_____click Create to create the supertin.

3.9 Changing the Colour of a Tin

i Tin Colour [_ [ |

Tin

ET—

To change the colour of the design tin use

Tins->Colour->Colour of tin

Colour Igre-:,.' _I

| Tin <design: exists
Colour|  Finish |

Select the design tin and choose a new colour and then select Col-
our to change the tin colour (you may have to do a Menu-
>redraw on the view to see the new colour).

Help |
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4.0 Drainage Layout

Where a drainage designer chooses to start their design is a depends a great deal on the project and
the designer. Identifying overland flow routes is essential because it is on these routes that the man-
holes are to be placed. Inlet manholes are then placed at critical locations (sag points, upstream of
pedestrian crossings etc.). and then the spacing of additional manholes is determined by the size of
the catchments. Finally, the pipe drainage system can be created linking the drainage manholes.

However, during training, most users want to get straight to the manhole and pipes. Therefore, lets
import a pipe layout that was drawn in AutoCAD along with the overland flow routes and catchment
areas (These could have been created in 12d as well). When these were drawn the following rules
were followed.

1.polylines were used
2.lines drawn from upstream to downstream (direction of flow)
3.a vertex was placed at every manhole location

From the main menu select

File I0->Data Input=>DWG/DXF.

E|E| g| Verify setting as dwg
— /Select the dwg file (drainage data.dwg)

I Read DWG/DXF Data

Format E
File Entering a prefix for the models will help organise the
layers that will be read from AutoCAD. Every layer
e goes into a separate model in 12d. If you specify a
Pre*postfix For mudt,‘ prefix then all of the layer names will be prefixed with

this text.The prefix used is dwg<space>.

rull lesel walue -999
Default lineweight 0,25
Spline approximation 1z

Firiish |

Read

Help |

Blacks o symbols | j The rest of the data can remain as the default value.
R fbo plan images E Refer to the Help button if more detail is desired.

Only create visible symbols v | Select Read to import the data. The data will not
Translate 3DFaces to Fares A4 immediately appear on the plan view. The new

Use 12d Acad colour numbers v | models have to be added to the view using the “+” on
reate 2d}3d palys From ctrl points w | the view tool bar. Every time you press the Read but-
Head to tail points/lines v | ton the data will be imported again and you will get
User handle as name — | duplicate, triplicate...etc data.

Only load visible lavers v | All of the models imported will begin with dwg.

Load paper space [

Revised February 2006
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The models that have been created are,

dwg d catchments

dwg d overland flow

dwg drainage network
Remove all of the models from the view and add the model dwg drainage network. This is a 2d
drainage layout that we will use to locate the manholes in our drainage design.

4.1 Setting Drainage Defaults

The defaults for the drainage network are accessed through three panels; pipe defaults, manhole
defaults and Tin defaults. They may be accessed through the menu system as

Design =>Drainage-Sewer =>Defaults

Warning! You must click the Set button to set the default values. Finish alone will not set the
defaults. If you plan to export to other drainage software packages you will have additional
defaults to set before you export. See Drainage Import/Export.

4.1.1 Tin Default

The default TIN is used to set the initial setout level of

the manhole and the pipe invert levels. Super tins may b
Tin {Fs) eombined dasigr _ﬁ used if you ‘want to place manholes on bgth the ex1sF1ng
and the design ground surface (see Creating Super tins).

I Select the icon to choose from a list of existing TINS.

set | Firish] el | Note that the panel will list the tins not the models that
contain the tin. Remember a tin is like a string. It has a
name and is stored in a model.

Warnings about using tins. If you place a manhole outside the tin boundary:

s then no elevation will be set for the top of manhole, (it can be set later manually or by
linking it to a design string).

s Pipe invert levels cannot be set using the default cover. Pipe invert levels must be set
manually as 12d cannot automatically determine cover levels without a TIN.

s Finally, if your drainage design package accepts surface levels along the string, then
an error message will be displayed at export time. The message will say that the sur-
face level string is shorter than the pipe length.
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4.1.2 Manhole Defaults
The manhole diameter is specified in metres/feet
=101 not mm/inches. Although fnost stormwater man-
Darneket [1.1 il holes are rectangular, 12d uses circular manholes to
Drop [ooz il eliminate problems showing the alignment of the
Name — manhole. If the actual dimensions and orientation
Type T lI of the manhole need to be drawn on the final con-
struction drawings, a symbol may be used in the
I drainage plot annotations.
Set Finish HEl:

The actual internal manhole dimensions and a detailed manhole description can be added to your
drainage.4d file so that they can be added to your manhole schedules.

The Diameter is used:

1. for visual service clash identification is long section drawings,

2. to clip the pipe lines drawn in the plan annotations,

3. maximum distance the bypass flow strings can be drawn from an inlet.

The drop will be used to set the invert level of the outlet pipe relative to the invert level of the inlet
pipe. The drop should always be entered as a positive value.The network editor has many more
options for aligning the pipe inverts at the manholes.

Generally, do not use a default name. Leave all of the manholes unnamed and then use the Set Pit
Names function on the drainage network editor.

The manhole type is selected from a list by selecting the icon beside the Type. This list is obtained
from the drainage.4d file. This manhole type will be used by ILSAX, PCdrain and RAT-HGL,
RAT2000 and XP SWMM to identify the inlet capacity of the manholes. This value is not exported
to the Drains program but it will be imported after a Drains design run. See Drainage Import/
Export. It is best to set this to the most common manhole type and then change the few that are dif-
ferent later in the network editor.

You must click the Set button to set the default values. Finish alone will not set the defaults.
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4.1.3 Pipe Defaults

: Drainage Pipe Defaults !El The pipe diameter is set in metres or feet not mm or

inches. Set this to a minimum pipe diameter for your

Diameter [015 ] project and then your drainage design package can
Mirimum grade [100 +|| increase them if required. To model an existing system
kinimum cover [11 LI enter the most common pipe size and then alter as

Type =S ll required in the network editor.

|
Set | Finizh|

Allowing for Pipe Thickness

When 12d set the pipe inverts it checks the minimum cover from the obvert of the pipe to the fin-
ished ground surface at both manholes. If the grade of the pipe is less than the minimum grade,
the grade of the pipe is increased. Finally, 12d checks if there is anywhere along the pipe length
that has less than the minimum cover. If there is such a low point in the design surface, the pipe
is shifted vertically downwards to achieve the cover required. 12 defines cover as

Cover = surface level - diameter - invert
Therefore, an allowance for pipe thickness may be added to the minimum cover.

When using the network editors to change the pipe diameters the invert levels will remain fixed
and the obverts will change. The inverts may be reset using Regrade Network on the network
editor.

Select the drop down icon beside the Type field to select from a list of pipe types. These pipe
types will be sent to your drainage design package so make sure you use the same names in 12d as
you plan on using in the design package. The list of available pipe types is set in the drainage.4d
file.

You must click the Set button to set the default values. Finish alone will not set the defaults.

4.2 String Colour and manhole Label Text Size/location (string defaults)

12d can automatically label the manholes at a fixed offset from the manhole using view text OR
you can use the network editor Set Catchments to create text labels that can be moved/rotated
etc.

For view text, the default line colour and text size are set by selecting Utilities =>Defaults. The
following panel will appear.
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Mefaults =10l x|

Trash Setkings | MNarne Settings I
Default Settings I System Settings

Colour ImagT

Poink colaur I';.r'elln:-w—_l
Tim colour Igreen—!l
Conkour colour Il:*;.-'an—_l

Contour bald colour

Ij2 null height

Text height (pixels)

&
Chordjare tolerance ||:|,1 ll

Culling v

culling size (pix) Id'—ll

Zorner angle
Weed tolerance

Section wiew exagg

I
Load|  Set | write|  Finish|

Selecting Current folder will save ALL
these defaults for projects in this working
folder only. The defaults set in the user or
setups directories will not be used if you
select this option.

Selecting User folder will save your
defaults so that all other 12d projects wil
use this defaults. This is the most common
option (unless your network administrator
has not given you write access to this area
(check Properties).

Select Write then Finish

Revised February 2006

LB to set the colour of the drainage string and man-
hole labels.

|~ The default size of the text is set in the Text height

(pixels) field. A text size of 6 to 8 pixels is generally
adequate. Your choice will depend on your screen res-
olution and the age of your eyes.

Select Set
Select Write
the following panel will appear.

Il Write Setup File "defaults.4d* =01 x|

—{ Found Falder
i Program Filest 12d) 1 2dmadely, 00useridefaulks, 4d

—{ " Current Falder
11 2djobs) Coursest 7. 00N Dy ainage

F" User Folder:

C:4Program Filesh12d)12dmodel 7. 00user

Falder lc2dinhsl Courses)7 .00 Draina H

”f‘ Other Falder

Write I F‘ru:upertiesl Firish I Help I
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4.3 Create the drainage strings from the dwg strings

12d will convert the import strings into 12d drainage strings. The default pipe, manhole and tin
data will be used to set the levels for the network

From the menu select

Design->Drainage-Sewer->Create drainage from strings

The following panel will appear.

i Convert to Drainage SE o ]
Source strings to canvert |r-.-1.;..;|e| ll

"Mcudel select

Model I—E

Drainage model Idrainage nekwol E
Finished surface kin Iu:u:uml:lined ﬁ
Ctfall manhole number |1 il

|
F‘ru:u:essl Finish |

The fields and buttons used in this panel have the following functions:
Field Description Type Defaults Pop-Up

Data source choice box model view,model,string

data source for strings to be converted

Select input box

Model containing strings to be converted

Drainage model model box

The new drainage strings will be added to this model. If it does not exist it will be created.

Finished surface tin tin box

This tin should be the same as your tin default for the drainage strings.

Outfall manhole number real input box

The network will be numbered using a numerical method. The most upstream manhole of the outlet line
will be assigned this manhole number. This numbering system can be changed if desired.

Process button

Coverts the strings to the drainage strings.
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Finish button

Removes the panel from the screen.

Important notes:

The imported strings must be drawn in the direction the water flows.
Manholes are created at all vertices on the strings.

Trunk lines must have a vertex where the branch lines join.

Integer string names can be used to control the order in when the drainage lines are numbered. These
names will be transferred to the 12d drainage strings. Naming the strings is highly encouraged.

The drainage lines must have string names to use the Set Pit Names feature on the network editor.

Manholes can always be renamed in 12d after the import is complete.

4.4 Drawing the Drainage Network in 12d

The following method of drawing the drainage pipe systems has proved very efficient in the past.
However, many people will have their own, “tricks of the trade”. Therefore, the rational behind the
following procedure will be important for the user to understand when they want to try out their own
procedures.

Key Points

1. Draw the pipes where they actually are! Do not place the manhole centres at the setout point and
have the pipes in the wrong location (pipe cover will be affected). Use setout strings for setout
points!

2. Draw all drainage lines in the same direction. Either all uphill to downhill (flow in the direction of
increasing/ascending chainage) or downhill to uphill (flow in the direction of decreasing/descend-
ing chainage). You choose but they all must be the same.

If you choose descending chainage then you must select Pipe=>Default Grading then Grade to
have the grading applied to the drainage string.

The 12d drainage network editor and the drainage design software packages have sophisticated
algorithms to set pipe inverts as well. Consider this grading a preliminary estimate.

3. If you create the trunk lines before the branch lines, you will have to select the Regrade Network
later to adjust the trunk line levels.

4.5 Manhole Setout Point, setout strings and selecting the location for the manhole
centre

The centre of the manhole (X,y and z) need not be the manhole setout point used in the setout
tables.The setout location can also be set independently of the level. It is recommended that you
place the manhole so that the pipes are shown in the desired location and then use the desired option
for setout. With the pipe in their proper location the pie cover and service clashes will be calculated
correctly. The default settings for the manhole setout location are found on the network editor-
defaults-pits-setout data.
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Key Points in Using Setout Strings

1. Enter the road models and the strings names (identifies) via the Network Editor, Global-Ultil-
ity Models tab, Road design file.

2. Specify that these strings are to be used. Select Setout string for the XY or Z setout modes on
the Defaults->Pits setout area or Pits->Setout tab.

3. Select the Set Pit Details button.

Location
Road Centre Line
Road Chainage and offset

Setout String

X y from setout string

Manhole Centre

| X y at manhole centre

X,Y Option 1 Manhole Centre

The x,y location will be the centre of the manhole.
X,Y Option 2 Road Centre Line

The road chainage and offset are measured perpendicular to the road centre line out to the man-
hole centre or setout point.
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X,Y Option 3 Setout string

The manhole centre is dropped perpendicular onto the set out string to obtain the x and y.
Z Option 1 FS tin

The manhole setout level is obtained from the finished surface tin at the manhole centre.
Z Option 2Setout String

The manhole centre is dropped perpendicular onto the setout string and the level is obtained from the
elevation on the string.

Example

In the diagram below the setout point is lip of kerb. The setout x,y location level z will be obtained
from the setout string and the pipe will be shown at its proper position.

setout point x v,z

4.6 Creating the Drainage Strings in 12d

Drainage strings can also be created in 12d. A drainage string is created by selecting

Design =>Drainage-Sewer =>Create
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™ create Drainage strng VIR |

e B A T you have already created a drainage string, click
Model [ainage network. B2 | the Same as button and select the drainage string to
Colour Imd—. obtain the panel values from that string. After selecting
Sl deeian [escending chain ll the string, change the string Name.
Tin {fs) [combined 4]
Tin {ns) IM ﬁ
Many strings v
| Model <drainage network: exists

Create | Sameas | Finish | Help |

Each drainage string in the model must have a unique Name if you plan on using the Set Pit
Names option after all of the strings have been drawn. The name of the string should be kept
short, <B> for example, as it will be used as the prefix or suffix for the manhole names. Examples
of manhole naming schemes available for a string labelled, <B>, are B1, B2, B3 ... ,or 1B,
2B,3B...or 1/B,2/B, 3/B... etc.

Sequential numbering all of the manholes (1,2,3 etc.) is also an option. The manholes on the
string named 1 will be labelled first and then 2 and so on. If you insert a new string with a name in
the middle an existing series (i.e. add a new string 2 when strings 1,2 and 3 already exist) then
name the new string 1.1 (for this example) and then use the Strings=>User=>Set String Name
by number command.

Drainage String Create Panel

™ creste Dranage strng SIS

Name FE_ ll For auto manhole naming, every drainage string must
Madel [arvags network. g have a different name.
Colaur Ired—. All drainage strings for the one outlet should be in the
Flaw direction [ascending chain LI same model. Only drainage strings §h0}11d be created in
_ _ this model. If the model does not exist it will be created.
Tin (fs) Wﬁ
Tin {ns) [xisting survey | ﬂ (;olour Will be the colour used in the drainage longsec-
Many strings @ | tion drawings.
| Model <drainage network> exists
Create | Sameas | Finish | Help |

Flow direction should be ascending chainage if drawing uphill to downhill or descending
chainage if drawing downsteam to upstream. All of the strings in the model can have their direc-
tion changed later using the Design=>Drainage-Sewer=>More=>Reverse all strings com-
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mand.To graphically check the flow direction of all strings see Flow in the Wrong Direction.

The Tin (fs) field will be completed for you with the default value you entered in Design=>Drain-
age-Sewer=>Defaults=>Tin(fs). The finished surface levels on your long section plots will be
obtained from this tin.

The Tin (ns) field is optional. By specifying a natural surface tin, natural surface levels can be
shown on your drainage long section profiles.

Selecting Many strings will have the panel re-appear, ready to go again, after creating each string.

Click the Create button to begin creating the drainage string. The following panel will appear.

| To create your first manhole, select Edits =>Append. A + will appear with
_, ...... SR e R b yOur pOlnter

Edits .2

b anhole ¥ | We are going to place our manholes on the vertices of the layout that we

Fipe ¥ | imported. Toggle the vertices on (just to help you see where the manholes are
Controls * | going to be placed), turn your line snap off and the point snap on.

EE;?::UDHS : The first line we will create is the branch line on the east (Line B) then the

Z Float [¢| branch line to the west (Line C) and finally the trunk line running from east to
Infa west (Line A). The drawing below shows the manhole names. You will not see
Undec ¥ Redo these as you draw the strings but we will create them later.

CJuit

Firizh

E¥Plan 1

Click and accept the point labelled B-1 and then click and accept the point labelled A-2. Since this is
the end of the branch line, select Finish from the Drainage Edit panel. If you have other edits to
make to the string do not select Finish yet (i.e. set some specific invert levels) RB then select Cancel
from the menu. This will leave the edit menu active for further changes.

The Create Drainage String panel will appear again for you to create additional drainage strings.

Create line C in a similar fashion. When this line is finished, start on line A but only place the first
manhole, A-1. manhole A-2 is a junction manhole and requires some special attention.
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4.7 Exact Methods for Placing Manholes

To place your manholes on a kerb line string, turn the line snap on and the point snap off,. Keep
the height snap off.

For locating manholes at specific x, y coordinates, simply start typing the x coordinate instead of
clicking onto a location. An input panel will appear for you to enter the x and y coordinate sepa-
rated by a space.

ElEnter XY 2: x|

Enker %% Z : |

To place the manholes at a specified distance from a point use the RB and select SNAPS
COGO=>Locate=>Offset. Follow the prompts given in the message area (bottom left corner of
the screen). You will need experience with the 12d “directional pick” to use this capability.

4.8 Junction manholes on Trunk Drainage Lines

Key Points

1. The branch line must Point Snap onto the centre of a manhole on the trunk line.
2. All strings must be in the same model.

Trunk drainage lines are created the same way as the branch lines except special care must be
used when placing the junction manholes. When placing the junction manhole on top of the
branch line turn the point snap on and the line snap off (the F3 and F4 keys are convenient for
this). Zoom into the branch line junction manhole so that you can snap onto the centre of the man-
hole.

A manhole contains three points; one at each point where the pipes join (invert level points) and
the one you want to snap onto at the centre of the manhole (setout level point). In the figure
below, the blue line is being placed to join the magenta line. Note that the diamond indicates that
there is a point snap and the information panel indicates that we are snapping to line 2. The infor-
mation panel also indicates the snap was a point snap.

' Plan 1

@Plant 0 M=k
[ | _Fit [Pan |Pans |Zoom |shiink [Prev [Togge [2¢ J-2¢ | Piot [t

| nfarmnation

model = drainage network,
hame = 2

type = Drainage
calour = blue
After snapping onto the branch line manhole click Prev on the plan view title area to return to

the previous view and continue appending manholes.

You can tell that you have created a junction manhole correctly when you profile the trunk line
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and you can see the branch lines joining at the junction manhole. If the branch lines are not shown
then one of three things have gone wrong.

1)

2)

3)

centre of the manholes did not align, Use Strings=>Points Edit=>Move to move the branch
string manhole

the “downstream end” of the branch line must be the junction manhole. With the direction of
flow for the string set to “Ascending” the junction manhole must be at the high chainage end of
the string. If the direction of flow for the string set to “Descending” the junction manhole must
be at the low chainage end of the string. To check the flow direction see Flow in the Wrong
Direction.

The branch string and the trunk string have not been created in the same drainage model. From
the main menu select Strings->Inquire (F2) and select the strings to check their models. If
this is the problem, use Strings=>Edit=>Change and specify the correct drainage model
(enter the model BEFORE picking the string) or Strings=>Edit=>Duplicate to duplicate one
of the strings into the correct model.

4.9 Flow in the Wrong Direction

The direction of flow is used by 12d to determine where the outlet is on the drainage line.

The direction of flow will be indicated with the arrow when using the Drainage Network
Editor and you have selected an manhole (all but the outlet).

AES

Also, the Drainage=>Plot=>Plan annotation option can be used to label the network with the
direction of flow.
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i ) Select the
B Drainage Plan Plot PPF Editor drainage
/model.
Plat parameter File Read Wirite
Plot parameter file J / Enter a model
+- Drainage Plan Plak Load design details from r for the Plan
Madel rains demo size S annotations.
ST Select Plot on
ave plot annotations ko
Model drainage annot: ﬁ the bottom of
the panel and
Clean plot mode! beforehand srnart clean ﬂ then add the
Set colours as string names B model to a
| new plan
View.

If one of the arrows in the plan annotations is going in the wrong direction then the direction of

flow flag must be changed. From the main menu select

Strings=>Properties=>String

and change the Flow direction to the other value (there are only 2 options). You may replot the

annotations if you want to confirm the change.

4.10 Drainage Section Views and Plots in the Wrong Direction

If the section views and the profile plots are running downbhill in the wrong direction, the reverse

function may be used to change the direction.

To reverse only one string, from the main menu select

Strings =>Strings Edit =>Reverse

and pick the drainage strings to reverse. This will also change the drainage flow direction attribute

from ascending chainage to descending chainage.

To reverse all of the strings in a model select the Strings Reverse option,

Design =>Drainage-Sewer =>More=>Reverse all strings

To confirm the direction of flow see Flow in the Wrong Direction

4.11 Moving, Adding and Deleting Manholes

The best way to edit the plan layout of the drainage is via the Strings->Points Edit commands.
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The Append, Between, Delete, Insert and

e— Move commands are the most common.

E'ZT:;E” % The Move command has an extra option for

Extend moving junction pits. Selecting All points with

Extend HE the same coordinate will move all points on the : BIE]E
Height view that are at the same x,y coordinate. The

::Dsj;t point selected will move first and the others will | Al paints with game coordinate |-
At T s follow after the new location has been accepted. | | i

Del 3pk curve Maowve | Finish | Help |
Vertex

ser L4
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5.0 Drainage Network Editor

The drainage network editor is used to automatically or manually change the attributes of your
drainage network. These abilities include:

General
s Changing the vertical alignment of the network
s Setting manhole names

s Service Clash Checking
Hydrology
s Catchment Areas
s Checking the Automatic Catchment Linking
s Global and Defaults Tab for C values and Tc calcs

s Drainage Templates
s Bypass flow routes
Hydraulics
s Outlet and Tailwater Conditions

The drainage network editor is accessed through the main menu by selecting

Design=>Drainage-Sewer=>Network Editor.

The bottom section of the network editor panel is shown below.

[ - B I

Auko-apply v

Auto-redraw v

Pick Edit | |

Finish | | Help |

Revised February 2006

[0 begin select a 12d drainage manhole that is in your drainage model. In plan, you must pick
ind accept the manhole and not the pipe! Pipes may be selected only in the section views.

The manhole that was selected is highlighted with a circle and an arrow shows the direction of
flow (see image below).
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E'Plan 1

The option buttons on the drainage editor now become active.

5.1 Setting manholes names (and pipes)

If your network was created from 2d strings the manholes will be named incrementally using integer
numbers. Use the drainage network editor to manually change explicit ones or quickly change all
the names using a different naming method.

The manhole names are based on the string names so make sure the string names are set. To view
string names on the plan view, go to the Plan View tool bar and select Toggle=>Names. If they do
not appear see Displaying View Text.

The string names may be
changed String field.

.1}
Model |drainage netwark String |4

| Drainage model loaded

Select Set Pit Names and
the following panel will
appear.

Auka-redr

Auto-apply v

Set Fit Mames Cafchments | Set Pit Details |

Regrade Pipes | Flak | Impart/Export | Skarm Analysis |
PickEdit | apply | z< | == | Finsh | Hep |
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_{50]| Field descriptions

Netviork model Jdrainiage network After selecting the desired naming method

Marning rmethod |string narne - Pit num Tl and options.

Pre text | Select Run to change/assign the manhole

String-Fit separator F names. These names should be visible on the

First pit number 1 plan view with the drainage network model. If

e [ thfey do not appear, see the section below:

Reverss order - Displaying View Text

Marne pits ¢ | To create larger text labels that can be moved

Mame pipes [~ | see Labelling the Manholes

| » <« Select Back to Editor to remove the panel.
Run | Back to Editor | Help |

5.1.1 Displaying View Text

After you have named the manholes in your network, the names should appear beside each man-
hole in the plan views. If they do not appear check the following.

After you have named the pits in your network, the names should appear beside each pit in plan.
You can change the text size for each string by selecting Strings->Editor and then pick-accept
the drainage string. The text size is set from the selection Utilities->Size.

The offset from the pit is set by selecting Strings->Properties->Strings, picking the drainage
string and setting the values for Delta x, and Delta y.

Note: Auto pit names are NOT shown in the section view.

Trouble shooting auto pit names not being displayed
Problem: Plan text is toggled off

Solution: select Toggle on the plan view title area
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TEEEEG]| Check that the Text is toggles on. If it is on then walk right and ensure the
Culling [off] text is turned on or n/a for your drainage network.
Linestyles [u;rV
Sewer [off]
Test [on] 3

Wertices [off] ¥
Wertex no.s [off]k
£ walues [nda] #
Mames [nfa] »
Az centres [off]
Tin contaurs [on]
Tin edges [off]
Tirn Flowes [off]

Tirn zolid [off]
Grid [aff]

R aszters [h'a]

Problem: Small text is turned off

Solution: select the Menu button on the plan view title area and select Settings
=>Text => Text

- if these values are too large the text will not appear on the screen. Either
decrease these values or increase the text size.

—IEix

view F— E fect drop down and change to full
Text draw rmode |f|_|||—:|

Quick threshald (pix) [+.5 o -+ -Quick threshold and None threshold if these values are too

Mane threshold {pix) [z 4’—i—|——}&rge the text will not appear on the screen. Either decrease
| these values or increase the text size.

set | Firiish| el
Problem: string text size is 0
Solution: Each drainage line can have its own size of the text. To change it, select

Strings=>Editor then pick-accept the drainage string. The text size is set
from the selection Utilities=>Size. If this is set to zero the labels are not
drawn.

5.2 Labelling the Manholes and Pipes

To label the manholes and the pipes use Drainage Plan Annotations. This may be accessed from one
of three locations.

Location 1: From the plan toolbar
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EPlan 1

Plat Frames
Crainage plan

Note (The following panel has been reduced in size).

Il Drainage Plan Plot PPF Editor

Plat parameter File I J

Read '-.-'-.-'riteI

[+~ Drainage Plan Plok —Load design dekails From
Madel

Idrainage nebwol s

—3Save plok annokations to
Madel

Clean plat model beforehand |smart clean
Set colours as skring names -

Idrainage labels Ej

| P

Finish Help I

4

Select the plot button and
then Drainage plan

Select your
drainage
model

Enter a model
name for the
new labels

|_Select Plot

Now add the
drainage
labels model
onto the plan
view.

Location 2: The Plot Button on the Drainage Network Editor

The following panel will be displayed.

Revised February 2006

12d Stormwater Design Course Notes Page 35 of 94



12d Solutions Pty Ltd

Civil and Surveying Software

COURSE NOTES
STORMWATER DESIGN

@|E| This option can plot both the long section
— and plan at the same time. Select a ppf file

B Drainage Metwork Editor: Plot

Drainage mode! [stormwater from the library.
zenerate plan annotations v Enter a model for the plan annotations.
SIEEREE A er drainplanppf () '/ Select Clean model beforehand if you
Model for plan annotations armmiwater labels 55 4| have not manually moved any of your
Clean model beforehand v manhole labels.

—Turn off the long section plot for now.

J | Select Plot.

Now add the Model for plan annotations
£ onto the plan view.

Generate long-section plokis) [

| ~
Plok: | Back to Editar Help |

The text properties can all be customised using the plot parameter file but this will be discussed later
in the plotting section. These labels are not automatically updated when you change the names or
pipe diameters. You must rerun the labelling routine to update the labels.

5.2.1 Turn off View Text Manhole Labels

To turn off the automatic view text manhole labels for this view select Toggle=>Text and then walk
right to select the drainage model. Do not click on Text, rather walk right. If you click Text you will
toggle on/off all of your text on the view. Not just the drainage model.
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Ei' Plan 1

[ oo P [ zoom s e
|

Culling [aff]

Sewer [ha]
‘ Text [on] Toggle Madel text 1"

| ‘ Linestyles [on]

Yertices [off]
Wertex no.s [off]
£ walues [n/a)
Strng names [n/e
Arc centres [off]
Tin contours [on]
Tin edges [off]
Tir flawy [off]

Tin zolid [aff]

Grid [aff]

Razters [nda]

drainage network, [on]

5.2.2 Moving Text

The labels created may be manually moved using the CAD toolbar but if the model is relabelled
the text will return to its original location! Text moved via the Drafting->Multi string

translate will remain in the moved position when Smart Clean is selected in the Plan Annotation
panel.

Before selecting text turn on your teXt snap.

ﬂwrﬁgﬁﬂﬂﬂﬁﬂﬁ|

To move a single line a text use the CAD .,
toolbar. Select the Move text justify but- &
ton. To use this toolbar you must DRAG 7 -
the Create text button to the right A

@)
r—w

"

and then release when the pointer is on the Tﬁ[ L Bd o
Move Text Justify Point. o £

Move Text Justify Point

+

To move a pre-defined Group of text select

Drafting->Multi string translate
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- [0| x|| — Select Group and then pick and accept one of the

text items in the group. Move it to its new location
Single | Mame | Group ﬁu‘?dnwl and accept.

I Note: To move another group you must select the
L Group button again.

5.3 Catchment Areas

Key Points

1. Start near the manhole for auto linking.

2. Manual linking available via Network Editor->Catchments->Pick button.
3. Close the string for SAG pits.

4. You may fill the strings using “Utilities->Super strings->Fills”

5

. You can disable the auto selection of a string via Right mouse on the pick button then select
Clear.

Catchment areas for your hydrological model may be defined using a Super, 2d, 3d or polyline string
to set the catchment boundaries. Other ways to set the areas are: manual entry in the network editor,
via a spread sheet program, the Top 10 Attribute Editor or the ILSAX pipe editor.

Note that if a catchment string is created to define the area for a manhole then all other data entry
types will be ignored and the area from the string will be used.

There are 3 sets of catchments and it is up to the user to decide how they are to be used. Often set 1
will be all the impervious areas and set 2 the pervious and set 3 for special areas. Each set has its own
percent impervious. The 3 catchment sets are drawn in three different models.

If exporting to external drainage design programs they may note accept all three sets so check the
interface notes before defining the catchments.

In each set/model, 12d will automatically link the catchment string to the manhole that is closest to
the first point on your catchment string. This is the preferred method. If this is not possible, then a
manhole may be manually linked to a catchment string using the Catchment manual link.

Also see Checking the Automatic Catchment Linking
Drawing Catchment Strings in 12d

Before creating the catchment string set the CAD control bar data.

Type the name of a model for the catchment strings

JJ "] ﬂ|5rainage catch S | magenta !H I ﬂll jﬂ ‘
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Now to create the catchment string use the Create line string button on the CAD toolbar.

JRAG the Create line button and release at —

he Create Line String button. \2[7»
id

Create Line String

The first point should always be placed near the manhole. 12d will assume that the catchment will
drain to the manhole closest to this first point.

There is no need to go “overboard” with the accuracy of the catchment strings (except maybe with
SAG pit catchments near the low points). From experience, it is more important to spend time
verifying catchments in the field than spending a lot of time getting them “exactly” placed on the
catchment plan. If you want to use the drawing as a catchment plan submission then the extra care
in creating the strings may be warranted. Continue selecting and accepting the points on the
catchment string and the press ESC to finish creating this string. You are now ready to create the
next catchment string.

SAG inlet catchments: DO NOT START AT THE INLET,
just start nearer to this inlet than any other! If you start at
the inlet then move out to the crest of the catchment, the catch-
ment overflow level cannot be determined from the catchment
string.

For the last point on your catchment line select Close from the
CAD toolbar. This function places the last point on the string
over the first point on the string forming a closed polygon.

Once the catchments are drawn they become linked to the
drainage network in the Drainage network editor. We will
label the catchment with the manhole name and area at the
same time.

Start the Drainage network editor and move to the Global
Tab and then the Utility Models sub tab.

PR AR TI0 >\

Revised February 2006 12d Stormwater Design Course Notes Page 39 of 94



12d Solutions Pty Ltd

Civil and Surveying Software
COURSE NOTES

STORMWATER DESIGN
M Drainage Network Editor Enter a
e filename
Catchment | Pit | Pipe | DEFAULTS GLOBAL [PIUT® Sl for the
—Global drainage data catch-

ment

Main  Utility Models |
- models.

—Catchments
Catchment File my catchments, g

Catchrment labels model Idrainge cak labe E

Label kextstyle |.ﬁ.rial 2 centre ﬂ
v

Select

Auko-rename cakchment polvgons

B Catchment File

vy catchments, catchments RB click

atchment file Imy catchments. g

Cakchment Impervious
Palygons Paths
fodel el

dr b impety

Readl

Pervious

Wrike |

dwqg d catchments

/Q/elect I
| ERROR Model <dr be pery does not exist

. [Lib] 3
Finish Help I i %:f:;ls-l g
d [Edit]

Model |drainage netwark String. |4 S [Edit file]
[Delete File]

Every manhole can have 3 catchments, row 1 is catchment set 1, row?2 for catchment set 2 and row 3
for catchment set 3.

The Auto-rename catchment polygons will set the name of the catchment string to the pit name
that it is linked to. If it is not linked to any manhole it will be named “not used”. The model can be
checked for not used strings by selecting Models->String Info Table.

To label the catchment areas with the names of the manholes they are linked to we need a catchment
labels model and a textstyle favourite. We need to create a label textstyle favourite if you do not have
any favourites defined.
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Catchment labels model labels
Label kextskyle catch labels

Impervious paths model

Pervious paths model

-
—

i

i

et

l.m

- Label textstyle

Favorites Inn Favorites -l

I =l Seleck C
Texk style 1 ']
Cwerland Flow | =
Bivpass Flovw mode] [ E Calour — Jevan a
Text units fwaorld -
Road design Height ()
Road desian file /I/ s =
= oOffset (U} o 4
Service clashes Raise (U} 1
Service clash File I . =
= Juskify -
Il O |
bimgl2 ID':/ : Select
Slant = ]
s Fack = [Edit]
actor /3 hmy A
kext skyle ok
ank network. |drainage netwaork |
I Sarmeas I Clea I Firish I

2k pit |1_4

Select the textstyle button and then the drop down for Favourites. Now select Edit.

Enter the data as show. Some data you will have to type on the keyboard (type) and other
you may use the right mouse button (RB) and then select browse.

Type RB

Il textstyle_names.4d Create/Edit

Fawarites Data

RBTypeRBType RB

\ e
T enckshyle & |flze | §Dur |§ngle %ﬁiffsefw;alsﬂﬁlaﬂx Fackor | kify
rld I

Mamme
1 catch labels botkam- rlght
1| | -+
|
Set 'u'u'ritel Finish Help I
A Y

Select Set to store the textstyle favourite for this sessi

only. To permanently save this text-

style favourite and have access to it in all of your projects select Write and the following
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Il Y/rite Setup File “textstyle_nam - |I:I|5|

—{ Found Faolder
kextstyle _mames,4d - nat found

—{ Current folder
c:uzdjn':'W
-
—(* User falder

Zi\Program Files!12dY12dmodell 7. 00\ user

—{" Other Folder

I o -

"Write I F‘ru:upertiesl Firish I Help I

Falder |C:'l,12/da'd‘l§sltnurses'l,?.ﬂl]wﬁ//

- Select the User folder.

Select Write to save the favourite to the
User folder.

If you are in a network environment and
want to see if you have write access to
| this files select the Properties button.

Label Catchments

Finally select Set catch-

-}
Model Jdrainage network e Pt 2 ments. This will link the

| Drainage model loaded

Set Pit Mames | Set Catchments | Set Pit Details |

catchments to the man-

Auto-apply v Auto-redraw v holes and label the catch-

ments. Now add the model
labels onto the plan view.

Regrade Pipes | Plak | Impark/Expart | Skarm Analysis |
Pick Edit ] Apply | z< | == | Finish | Help |
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2-1
0.5182ha

1-1
U.U&?hq___ _

7 ]afen

There are some cases where linking the closest manhole to vertex 1 is not feasible. In these cases
you may manually link the manhole to a catchment.

Catchment manual link

The manual links are used when the first point on the catchment string is closest to the wring man-
hole. Note that the following restrictions still apply.

1. The string selected for catchment 1 must be in the model for set 1. To check if you have
selected a valid string select the Set Catchments button.

2. If the catchment string has already been linked to another manhole (automatic or manual) then
the new link will be created and the old link erased.

3. If you change the catchment model for one of the sets on the Network Editor->Global->Util-
ity Models->catchments than all of the manual links in that set will be erased.
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B Drainage Network Editor

Catchment l Pit

Caktchments flowingtotorrent pit

#1 |z |as |
Catchment polygon
Cakchment area

Percent imperwvious

Impervious
=
o
o
—
E
——

Tc {minor)

| Pipe | DEFALLT

12d Solutions Pty Ltd

Civil and Surveying Software

|20
Pervious
~

| |
| N
|

Toiminot) /|0
—
—
——

s catch I-=a41
0,059 \

Current drainage model |t ains

Current pit |,.:.,4

| Drainage model loade

Auto-apfly v

W

Set Fit Napfies | Set Catchments | Set Pit Details |
Reqradegietwork | Skarm Analysis | Impart)'Expork |
PickEdit | apply | e > | Finsh | Help |

Checking the Automatic Catchment Linking

First change to the Catch-
ment tab.Now either use the
Pick Edit button to select the
manhole or use the >> (next)
or << (prev) buttons to move
to the desired manhole. The
manhole will be circled in the
plan view and its name shown
in the Current Pit field.

Now select the Catchment
polygon button and pick the
desired catchment string.

NOTE! If you decide to enter
a value and NOT use the
selected string RB on the but-
ton and select Clear.

If the Auto apply tick box is
not selected then you will
have to select the Apply but-
ton for the manual link to
become active.

After the Set Catchment but-
ton is selected the measured
catchment area will be shown
in the Catchment area field
using the units specified in
the Global-Utility models-
Units field.

The automatic manhole-catchment linking is easily checked by specifying a Catchment labels
model with Labels textstyle on the Global->Utility models tab and selecting the Set Catchments
button on the network editor. Also once the Set Catchments has been selected, the catchment is
indicated when the manhole is selected using the network editor. Since there may be three catch-
ments per manhole the catchment data last viewed in the editor is the catchment that is highlighted.

The catchment strings may be drawn in a CAD package and then imported into 12d or drawn inside
12d. The strings may be easily drawn in 12d with the tin contours and/or flow arrows displayed in

the plan view.

Revised February 2006

12d Stormwater Design Course Notes Page 44 of 94



12d Solutions Pty Ltd

Civil and Surveying Software

COURSE NOTES
STORMWATER DESIGN

5.4 Network Editor - Global, Default Settings and Explicit Settings

Design values for the hydrology and hydraulics calculations are set either globally (one value for
the entire network) or via Defaults for the manholes or pipes. Defaults values may be overridden
by explicit settings found on the catchment, pits or pipes tab. Explicit manhole/pipe settings
need only be specified if the default value is not desired.

5.5 Drainage Templates

The default and global settings may be saved as a template for other projects/networks. After set-
ting the defaults for a network follow these steps.

1. Save the project. We are going to do a clean where there is no undo.

2. Clean the drainage model so that all of the strings are deleted but the model attributes will
remain. DO NOT SAVE YOUR PROJECT.

3. Export the model using File I0->Data output->12da/4da data.

4. Restart 12d, Project->Restart and DO NOT SAVE because you have cleaned your drainage
network.

The 12d ascii file may now be imported to another project via File IO->Data input->12da/4da
data. Since the global and default values are stored as model attributes, they will be imported
with the network.

5.6 Network Editor - Hydrology

The network editor edits both the network and catchment data and it has already been introduced
in the previous sections. This section will discuss the Hydrology Global, Defaults and explicit
setting for the hydrology parameters. The parameters described on the defaults tab will also be
found on the Catchment or Pit tabs.

5.6.1 Catchment Areas

The catchment areas have already been discussed in the previous section. There is no default
catchment area to apply to all catchments (as would be expected).

Note! If a catchment string is linked to the manhole and the Set catchments button is
selected, this string area will override any manual value that you type into the drain-
age area field. To ensure manual entry is maintained, RB select the string selection
button and select Clear.
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5.6.2 Coefficients of Runoff
Global Settings

B Drainage Network Editor

Catchment | Fit | Fipe | DEFAULTS GLOBAL

alobal drainage data
Main ] Utility Madels |

niversal data
Units

Finished surface tin

Matural surface kin

Catchment data
Runcff C method  |apR 1987 j
1he-10wr intensity |70

Pipe data

=

_L‘.___\\ “1.-.‘ oo — i |
oY R

Default Settings

B Drainage Network Editor:

Catchment | Fit | Fipe

Default data Faor blank: figlds
Cakchments lF‘iI:s ]F‘ipes ]

DEFALLTS ] GLOBAL |

Percent inmpetwious an
Imnpervious Pervious
Tcmethod  [Direct j Tcmethod  |Direct ﬂ
Length [ E Length 100 E

Slope (%) |25 H
Retardance [0.013

Slope (%) |25 H
Retardance (.15

Toiminor) |5 Tociminor) [0
Tcimajor) |5 Tcimajor) |10
Ciminoty  |o7s
Cimajor) |05

U P, Wy = VA

-~

I
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Runoff C methods
include Direct and ARR
1987. For the ARR
1987.

Direct: There is a global
impervious C value for
both the minor and major
storms.

ARR 1987: The com-
posite C value is calcu-
lated using the 1hr-10yr
intensity, the percent

[ impervious, ARR fre-
quency factors and the
return period specified
when hydrology runs are
made. No C values are
entered if this method is
used!

The Direct method has
both defaults and explicit
settings on Catchment
tabs (see below).
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Implicit Settings
B Drainage Network Editor
Catchment |pit | pipe | DEFALLTS | GLoBAL |
Catchrents Flawing ko current pik
# ez s |
Catchment palygon |atchment name ﬂ
Cakchment area [0.064752161
—
Impervious Pervious
~ =
| | |
| | |
[ [
| [
[ [
Ciminoty  |os
Cimajor)  |o7[
S —\-..‘_"\'t.\r“l_.‘-\h"\_‘-\ =l

5.6.3 Percent Impervious

The default percent impervious for the network is set on the Defaults->Catchment Defaults tab
and the explicit settings are on the Catchment tab (see above). The percent impervious is used to
determine the area for the impervious and pervious components and the composite C value if
using the ARR 1987 method for calculating runoff coefficients.

5.6.4 Times of Concentration

There are several methods for entering times of concentration for the catchment areas (see list
below). Default and explicit settings (catchment tabs) are entered/calculated for both the methods
and values for the pervious and impervious areas. Since each catchment may use a different tc
method all of the tc parameter fields on the defaults tab are active. They must be filled in even if
you do not plan on using that value.
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B Drainage Hetwork Editor

Catchmert | Pt | Pipe  DEFAULTS | GLogal |
Default data For blank: Fields
Zatchments lP‘its ] Fipes ]

Percent impervious 20

Impervious Petrvious

Tomethod  [Direct ﬂ Temethod  [Direct

Length 50 ﬂ Length o0

Slope (%) 25 ﬂ Slope (%) 25

Retardance [0.o013 Retardance [0.15

Tociminor) |5 Toiminor) 1o
Tocimajor) |5 Teimajor) |10

Ciminor) |07

IR e W N O TTCIEE P

1. Direct method requires minor and major tc values.

Direct

Friend Equation
Kinernakic Wawve
Branshy Williams Equation
QDM Welociky Table

2. Friend, Kinematic Wave, Bransby Williams and QDUM methods require the retardance,
length and slope of the catchments to be entered. Default values must be entered but the optional
explicit settings for slope and length can be entered on the catchment tabs or a catchment charac-
teristic strings may be drawn (see Catchment Tc path strings). The length of this string is used
for the length parameter and the design tin is used with the string to calculate the slope using the
equal area method.

3. Data for the remaining methods is entered in a similar fashion.

5.7 Tc Path Strings

These strings are used to calculate the time of concentration for the impervious and pervious areas.
They are drawn in two models; one for the impervious paths and one for pervious paths. The models
are specified using the Catchment file field on the network editor (Global->Utility model tab). The
3 rows in the catchment file correspond to the 3 catchments available for each manhole. Therefore it
is possible to have a maximum of 6 Tc paths models!

Key Points

1. Each Catchment set may have 2 Tc paths models. Pervious and impervious paths are kept in sepa-
rate models.

2. End the Tc path string at the manhole that it is to be linked to.

3. Enter the paths models via Catchment file field on the network editor (Global->Utility model
tab)

4. You must select a Tc method (explicit or implicit) via the Defaults->Catchments tab or the
Catchments Tabs. Just specifying the models is NOT enough!
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The tc strings can be drawn in the same way as the catchment strings but make sure that you
change the model name first! The tc string model is then entered in either the impervious or pervi-
ous paths model columns (You could have up to 6 tc string models!).

M Drainage Metwork Editor

Catchment | Fit

| Pipe | DEFALLTS GLOBAL

[F e % sl

—Global drainage data

Main  Utility Models |

—Catchments
Catchrment: file

Catchment labels model

Label textskyle

B Catchment File

|m~;.-' catchments, g
Idrainge cak labe %
I.ﬁ.rial 2 centre ﬂ

Auto-rename catchment polygons

v

o | 1 )
£| lFDldEI‘ .catchments

|-

Catchment file Im':,.' catchments, g

Read I

Wrike |

my cakchments, cakchments

Cakchrent
Palyaons
Madel

Imnpervious
Paths
Maodel

Pervious
Paths
Madel

dwg d catchments dr tc impety

dr b pery

Finish

| ERROR Model <dr tc perv does not exist

Help I

. [Lik]
[User Lib] 3
| [Browse]

W I

Model |drainage netwark

Skrimg |,|:|,

Pit Iz_ [Edit File]

[Delete File]

5.7.1 Catchment slope (equal area)

The length of this string is used for the length parameter and the design tin is used with the string
to calculate the slope using the equal area method. These strings are drawn from upstream to
downstream, finishing nearest to the manhole they are to be linked to. The line style for these
strings must be the flow line style found under Drainage 12d in the linestyle drop down list.
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The equal area slope is calculated at export time. After the export the slope string, it may be profiled
to see the slope (see below).

E‘szctiun 4 “drainage catch char-="

5.8 Network Editor - Hydraulics

This section will discuss the hydraulic Global, Defaults and explicit settings for the hydraulic
parameters. The explicit settings for the parameters described on the defaults tab will also be found
on the Pit or Pipe tabs.

5.8.1 Setout to Grate Offset

The grate level is used by 12d when determining the freeboard and when calculating depth of flood-
ing at SAG pits. The grate level is often exported to other design packages. The grate level is calcu-
lated as

Grate Level = Setout z + Setout to grate offset

The setout to grate offset is generally zero or negative and implicitly set on Network Editor-
>Defaults->Pits->Setout to grate offset or explicitly on Pits->Main->Setout to grate offset.
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5.8.2 Pit Losses Ku, and Direct Flow

If the setout point was on top
of the kerb, enter the Setout

Drainage Hetwork Editon

Catchment | Pit | Pipe  DEFAULTS ] GLOBAL | to grate offset so that the
Default data For blank Fields overflow level of tl}e man-
Catchments  Pits lpipes ] hole can be determined.

Inlet data The Direct flow (cms/cfs) is
Setout to grate offset -0.15 Aef] water flowing into the man-

[ ﬂ hole. It is not added to the
Direct Flow o approach flow and therefore

o is not affected by manhole

it loss Ku |27 i i
inlet capacity.
e _"L__‘___\‘\ i e S N

The Pit loss Ku is used to
model the energy losses
through the manholes.

5.8.3 Pipe Friction Method

B Drainage Metwork Editor

Catchment | Pt | Fipe | DEFAULTS GLOBAL ughness method is set
Global drainage daka h¢re (Colebrook or Man-
Main | Uity Models | ning). The default pipe

niversal data

o e j Fstin [combred ﬂ e Defaults->Pipes tab.
MSEn [existing ﬂ The ranges for pipe peak
vglocities are used for
Catchment data ecking purposes only. If
Runoff C method  [Direct E Impy C {minor) oo the velocities are outside
T mpvcimaion o tHis range, warning mes-

sdees will be given in the
pptput window.

Pipe data
Pipe roughness type Manning j
Allowable normal depth velocity ranges
Part-full Flowe: o, 7 ko |?
Full Flow: 0.6 ko |5
T \_-.._— L_‘___ .\\\ "'1___‘-“_‘ T ey, T, e L
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5.8.4 Pipe Friction Values and Freeboard Limit

B Drainage Metwork Editor

The global pipe friction
Catchment | Fit | Pipe | DEFAULTS GLOBAL method on the Global tab
Global drainage data determines which fields are
o ]thilitv — ] actlve,. Colebrook k or
Mannings. The default

Universal data roughness values are

Units |Metric w|  Fstin [combined B entered on the following
NS tin [existing &) Defaults-Pipe tab.

Cakchment data
Runoff  method  [Direct j Impy i {minot) [0,
Impy C (major) 0,9

Pipe data
Pipe roughness bype Manning j
Allowable normal depth velocity ranges
Part-Full Flow: 0.7 ko |7
Full Flow; 0.6 o s
Tl \‘_ = L_‘ —— \\\ e 1_ y "'h.__ T ey Ty, e | L
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B Drainage Network Editor IEE(:?]:SIgn mode has 4
Catchment | Pt | Pipe  DEFAULTS | qLogal | Pressurised Pipe: Free-
Default data For blank fields board Design does not
Catchments | Fits  Pipes ] use partial depths in the
Fipe propettiss pipes and pipe sizes
Mannings n roughness 0.01 selected by checking the
T pit freeboard.
Direct pipe Flow 0 Part-full Pipe: Free-
toc board Design is similar
Irert desion to option 1 except grad-
Alignrnent mode Minirum Drop J .
" y ual varied flow and
'gnment drop Lo i hydraulic jumps are cal-
Pipe cover limit 0.65 ok culated in the pipes.
Pipe cover mode Minirmurn Depth J Critical depth is the min-
Minimurn grade (%) h J imum depth at the
upstream end of the
Fipe size design pipe.
Diesign mode |Pressurised Pipe: Freeboard Design j
Freebaoard limit at US pit 0,15 H
Flaw-depth limik at pipe entrance (%) 100 E
R 1-‘___\1\_“1_.,1_:'\_"-\ T L

Part-full Pipe: Flow-depth Design is the similar to option 2 except the pipe sizes are selected by
checking the normal depth in the pipe against this value. Freeboard is also checked in this mode
and if required the pipe will increase in size.

Open Channel: Freeboard Design is similar to option 2 except depths at the upstream end of the
pipe may be less than critical depth for steep pipes (supercritical flow at the entrance).

The Freeboard limit is used for all Design modes. The freeboard is measured down from the
grate level (setout level minus setout to grate offset).

The Flow-depth limit at pipe entrance (%) is used in Design mode 3. If the normal depth in the
pipe is greater than this value the pipe size is increased.

5.8.5 Outlet and Tailwater Conditions

The most downstream manhole on each network requires tailwater conditions. Often the invert
level on the downstream end of the last pipe also needs to have the level locked to either discharge
into a waterway or join into an existing drainage system. When the most downstream manhole is
selected the following fields will become active on the Network Editor - Pit - Main tab. If these
field are not active and you think you are at the outlet see Flow in the Wrong Direction.
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Minimum will use the
least of the Critical or
Normal depths. If a fixed

e H level is available for the

select Choi = minor and/or major storms
Pit sump level  [24.45 | E OIce @ e J >
={rinirurn these value may be entered

Critical here.The Pit sump level is
blsii] used to enter the sump level
of the network that is being

Current model |skormisater Currentpit a1 connected to (Optional).
T \T-n_—- _“l-;___ \,—\ "‘h__\ T-\__—-u._,‘_ — = |

BN E R G w o S

Cutlet data
Tailwater mode |Minimun 2

5.9 Pipe Design Parameters - Sizes, Invert alignment, Min Cover, Max Height

The invert levels during design are controlled by the pipe sizes, max pipe height, min pipe cover
and invert alignment mode.

5.9.1 Invert Alignment Modes

h 1 12d has 3 design modes for
[ E E @_ setting the pipe inverts
upstream and downstream of
the manholes. These work
together with the 2 pipe cover
modes as follows.

Catchment | Pt | Pipe  DEFAULTS | qLogal |
Default data Far Blank. Figlds
Catchments ] Pits Fipes l

Pipe roughness

T The tin specified in the Glo-

bal-Main Finished Surface
Colebrook k {rm]) 0.z o .

Tin field is used for these cal-
Irwvert design . . culations. The description
Alignment mode x| | j below assumes that none of
Alignment drop Minimum Drop 0 H the inverts have been manu-

) _ Inwert Dro =

Pipe cover limit Obert Dru_fp 0.5 H ally locked.

Pipe cover mode

rinimurn Depth j

celect Choice  [¥] -
Minimum grade (%) [ o Depth 1 E

Minimum Grade

Pipe size design

Freeboard limit 0,15 ﬂ
o \'-____‘__ _“L“'___\'LT "-‘L__‘_'\_':'\_""'\ B IR

NOTE! Invert design parameters are set on the Pipe-Design tab not the Pit tab. The Alignment
mode refers to the DOWNSTREAM INVERT ONLY.

1. The initial pipe grade is set as the Minimum grade (Minimum Grade mode) or the grade
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between the ground levels at the manholes (Minimum Depth mode). Even in the Minimum
depth mode the minimum grade constraint is checked.

2. 12d shifts the pipe down so that there is at least the Pipe cover limit along the pipe. The Pipe
cover limit should include an amount for the pipe thickness.

3. Inverts are moved down if required according to the setting in Alignment mode.
Obverts are aligned using Obvert Drop with a zero Alignment drop and similarly the inverts
are aligned with the Invert drop mode. Minimum drop ensure that the inverts drop a mini-
mum of the specified drop but the drop may well be more than the Alignment drop specified.
As the inverts are moved down the minimum pipe grade is maintained.

NOTE! If Obvert Drop is selected and the downstream pipe is a smaller pipe then the inverts
will be aligned!

5.9.2 Pipe sizes, Max pipe height and Multiple Pipes and Box Culverts

The 12d design engine will select pipe sizes from the file specified on the Drainage Network
Design panel, Preferred pipes file field list. See selecting pipe sizes. However, the maximum
pipe height allowed before multiple pipes are used and the selection of box culverts is set on the
pipe->main and pipe >design tabs respectively.

_IEfx] To specify a box culvert in

your network, select the

Catchment | Pt Pipe | DEFALLTS | GLoBAL | pipe segment and enter a
—Pipe downstream of current pit width for the pipe.
Pipe connections 3-1to1-3

Main | Ciesign I

—Irvert levels

IS Inverk |2E|.?161 +
D5 Invert |26.4I33

—Pipe size
Diameter Height f0.35 ]

Width 1.0 LI
Mumber of pipes |1

"'\__""-\.- 5.-\-_\___\_"\‘-._"\5.\_-__"'\5. \:-..._— L__“'

For box culverts, the design engine increases the widths and maintains the height through the
available sizes. Once the maximum height has been reached, the next culvert height and minimum
width is checked.

5.9.3 Pipe Size Design

On the Pipe->Design tab the Lock Pipe size prevents the 12d design engine from resizing the
pipe. Max pipe height can be set for each pipe segment (there is no default for this value). If the
12d design engine requires a larger pipe, then multiple pipes will be selected.
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Fipe size design
Lock. pipe size [

X

={ Pressurised Pipe: Freeboard Design
| _|Part-full Pipe: Freeboard Design
Part-Full Pipe: Flow-depth Design
Cpen Channel: Freeboard Design

The figure above shows the 12d pipe design modes.
Pressurized Pipe: Freeboard Design

When solving the gradually-varied-flow equations in the upstream direction of a pipe, if the HGL is
ever below the obvert, the US-pipe HGL is set to the obvert. This is the simple and conservative
method in the example shown in the ARR 1987. The pipe-size design/analysis is based only on the
resulting Freeboard in the US-pit.

Part-full Pipe: Freeboard Design

When solving the gradually-varied-flow equations in the upstream direction of a pipe, if a hydraulic
jump occurs the US-pipe HGL is set to critical depth. This method is good where part-full pipe anal-
ysis is allowed, but pressurized pipes are also acceptable. The pipe-size design/analysis is based only
on the resulting Freeboard in the US-pit.

Part-full Pipe: Flow-depth Design

Same as above but pressurized pipes are NOT acceptable. The pipe-size design/analysis is based
BOTH on the resulting percentage depth of flow in the pipe entrance, and the resulting Freeboard in
the US-pit.

Open Channels: Freeboard Design

When solving the gradually-varied-flow equations in the upstream direction of a pipe or open chan-
nel, if a hydraulic jump occurs the US-pipe HGL is set to normal depth. This method is good for
open channels or pipes where the “pit” directly upstream is a dummy pit with minimal losses. The
pipe-size/channel size design/analysis is based only on the resulting Freeboard in the US-pit.

5.10 Road Design File for Pit Setout - x,y, level, road chainage and setout offset

The road design file is used to automatically link the manhole to a road setout string and a road cen-
tre line string. Explicit picking of these strings may be found on Pits->Setout->String selection.
These strings may be used calculate road grades and crossfalls (bypass model required) and/or con-
struction setout data.

The construction setout point defines the location on the manhole to be printed in the manhole
schedules, plotted on the plan annotations or listed on the drainage long sections. The setout point
and level can be set to the centre of the manhole or it can be linked to a road design string. The setout
level plus the Setout to grate offset determines the grate level for surcharging calculations.
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The centre of the manhole or setout point can also be dropped perpendicular onto the road centre
line to obtain the road chainage and offset distance.

B Drainage Metwork Editor

Catchment | Pit | Pipe  DEFAULTS |GLoaL |
Default data For blank fields
Catchments  Pits l Fipes ]
Inlet daka
Setout bo grate offset 0,15
_ ——|Pit Centre

Direct Flow 0 Setouk String

Fit lass kKu o Manual

Setout daka Fs Ti LLLLLLLL

Setout xy mode Sebout String ek String

Setout z mode F3 Tin =

Road chainage mode Cenkre String

Setout adjustment 1 J;E Mo Road
Cenkre Skring
rlanual

Pit centre is the centre point of the manhole (the intersection of the joining pipes). Often the
setout point for a manhole or catch basin is not the centre of the manhole but rather a point on the
kerb or back on the foot path. The setout string option will drop the centre point of the manhole
onto the closest string in the Road design model list specified on the Global->Utility models tab.
The manhole cover level will be set to level on this string.
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B Drainage Metwork Editor

T

Catchment | Pt | Fipe | DEFALLTS

Global drainage data
Main  Utility Models ]

Catchments
Catchment File

Cakchment [abels model
Label textstyvle
Auka-rename catchment polvgons

Bypass Flow
Bypass flow model

Road design
Road design Ffile

Road design file |stormwaterroa J

GLOBAL

skarrwater, cake J
skarmwater catc ﬁ
Arial Jiy Type a file name, select the
v folder icon and then select
Edit from the drop down.
M ﬁ OT Edit file.
The following editor will
skarrwater . roa J appedr.

q"qEEr'e.lr-i"J' —\___‘___ “'\\ ""‘L__‘ . YT

Sl A

mlll- RB select this box and
choose the models con-

_ taining the setout strings.
e In the Setout string ID

Madel

Road Strings | Setout Setout m Cenkre
Skring ID W String ID | Se

Distance | —[ Distance

Ffset

Offsek

- box enter the string name
Measurement prefix (wild card *
DEREnDE allowed) to limit the

2 road strings - - dooz
3 road strings | lok* 3 dooz

20
20

1
1

1
1

T R

Finir'J\\ L .‘1\ s D

Help

0.1 selection for setout string.

0.1 If no ID is entered then
this model will NOT be
searched!

Yy A T

The Centre string ID is used in the same way to find the centre line string. If needed, this string is
used for road chainage and to determine which direction to measure the crossfall (between the setout
string and the centre string).

The distances and searches are optional. The setout and centre search distances are the maximum
distance that the routine will look when trying to locate the setout and centre line strings respectively.

The grade offset it the distance upstream from the setout point that the road grade measurement will
start and the Xfall offset is the distance from the setout point to the start of the crossfall measure-
ment. The measurements will be taken over a distance of slope measurement distance with the
actual levels taken from the finished surface tin specified on the Global-Main tab.

Repeat this for each road string model used in the design. Remember to select Write when fin-
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ished!
Select the Set Pit Details button on the bottom of the panel the calculate these values.

Explicit settings for the setout strings and the auto calculated values are found on the Pit-Setout
tab. If the manual mode is selected the Easting and Northing locations may be picked in plan
view or typed into the input boxes.

The setout level defines the level on the manhole to be printed in the manhole setout tables and in
the drainage longsection plots. The FS Tin selection obtains the level from the ES tin, specified
on the Global-Main tab, at the centre point of the manhole.The Setout String location obtains
the z level from the setout string as described in the section above. Explicit settings and the auto
calculated value are found on the Pit-Setout tab.

If Road chainage mode is set to Centre string, then the Centre String ID in the Road design
file (shown above) is used to select the road string to measure the chainage and offset from. The
values and explicit settings for the road chainage and offset are found on the Pit->Setout tab.

5.11 Calculate Bypass flow routes
This option is required for manhole inlet capacity calculations and is covered in the advanced
drainage training.

As an introduction, the overland flow parameter routine determines the road grade, crossfall,
manhole inlet capacity and downstream bypass manhole for each manhole. To achieve accurate
measurements for the road grade and crossfall, the manhole is linked to a setout string (see
below).
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6.0 Service and Utility Clashes
WARNING!

12d service clash routines notify the user of crossing services

but not parallel services that are close

to each other. To view parallel services, add the services model onto a section view, profile a drain-

age string and then set the corridor value for the section view.

EIEEEtiDI'I 4 "drainage net
I

Settings->Corridor and
then set the Width left and

Settings  [TREEETY

Redraw

: Toggle r
Fit _ Corridar
Previous  praw tolerance
Zoarm Extend
Pan Geom annok

Prafile

Grade annok

Crverlap Right

Jo.o1 ]
Chordfarc bolerance ||:|,|:|2 il

Width Right to the desired
clearance. If the service can
be seen then it is within the
tolerance. 11 is used in this
example only so that you
can see the service on the
other side of the road.

REGENera Fyagqeration o sl o ll Use the Next angl Prev but-
Plotting  ¢yig ton to switch drainage
-~ width Right: i ll )
Ukilities — =qlaur strings.
Delete Crverlap Left ||:|.|:|1 ll

| Finished
Set |DeFauItsI FinishI

Help I

== Section DES LS "Drains-=A"

To obtain a report of all strings
inside or crossing the drainage
string profiled, select the View
menu button then Utilities-
>Report

The service clash model list is entered on the Global-Utilities Model field.
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P T W W G

"53rvice clashes

Service clash file |serviu:es.n:lash g

e S N T \L-...__

_ (o] To create a list enter a list name, select the folder

Il Service Clash File ; .
icon and then select edit.
Service clash file [ervices clash j . 'jl In the Service model column RB to select the

model. Enter Minimum Clearance for the serv-
ices in this model. If different clearances are
required for different services then place the

Setvice | Minirum
Model | Clearance

1 services | services in different model. Warnings will be
[[File saved issued at design time. Cover levels or fixed
Einish Help | inverts can be used to avoid the services.
4

Service clashes are listed in the output when the Set pipe inverts is selected on the Drainage
Network Editor. If the output window is not visible then from the main menu select

Window->QOutput Window

and make sure it is selected.

i Output Window i [l |

PROBLEM: Clash at line "2'", ch=6.003, with service "DN300 WATER" - Clearance: 0.471 <= 0.500
PROBLEM: Clash at line ""3", ch=10.191, with service "DN300 WATER" - Clearance: 0.440 <= 0.500

4 | *
[ A L] Messages f
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B Drainage Network Editor The mpst COIanIl‘ method
to avoid the clash is to
Catchment | Pt Pipe | DEFALLTS | GLoBAL | increase the Pipe cover
Fipe downstream of current pit limit for this pipe segment
Pipe connections |84 ta A5 so that the pipe is pushed

down. If the clash problem

Main  [Design l ) .
is above the pipe then the

Invert design

Lack US Tnvert Max pipe height may be
Lock DS Invert used and multiple pipes are
— ﬂ selected.
e This method is preferred
L over locking the inverts as

this leaves more flexibility
for aligning the inverts.

Pipe size design
Lock pipe size

- "'\_‘-a—- —‘L-.‘___\'\ il N T e, Tl el
™ e

Once the invert levels have been reset by selecting Regrade pipes, the output window will indicate
the final clearance.

! Output Window =10/

INFO: Line "2", ch=6.003, crogssing service "DN3I00 WATER" - Clearance OK: 0.540 > 0.500
INFO: Line "3", ch=10.191, crossing service "DN3I00 WATER" - Clearance OK: 0.500 > 0.500
1 | |
[ A o I Messages £

After a pipe design run in Storm Analysis, details of the service clash data will again be listed in the
output window.
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7.0 Drainage Design in 12d Drainage Design

12d has a sophisticated rational method hydrology and hydraulic grade line pipe design engine. In
addition it has the capability to export this data to several other popular drainage packages.
Regardless of the design method selected the drainage network in 12d is updated from the design
so that drainage plans, long sections and manhole schedules can be quickly produced.

7.1 12d Rational Method Hydrology - Drainage Rainfall Editor

The Drainage Rainfall Editor is used to input rainfall IFD data using several methods. The data
is stored in Meteorology files (each file is for a specific location) that can be shared between 12d
projects. The data is edited using an editor similar to those used for the plot parameter files (ppf).
Seven methods for entering/calculating the rainfall intensities are shown in the panel below. From
the main menu select,

Design->Drainage-Sewer->Rainfall Editor

Data is entered using one (or more if desired) input methods and then saved by entering a Mete-
orology file name and selecting Write. The standard 12d system file search paths are used
(project folder, user library folder and then library folder).

Select the folder icon and then walk right on the Lib item to display a list of sample files.
Select a file the sasct\Read. YOU MUST SE7LECT THE READ BUTTON!

I

B Drainage Metwork Rainfall

Rainfall location file | Wirike
old _I
[=]- Rainfall Methods IFD Table - Duratic | R infhr), Firsk
- IFD Table Duration |R
ARR 1937 1o
o -
Find I Fir -
= & +9 Folder *.12dhydro
* Select
Al ACT Canberra.12dhydro
[Lib] AL MW Mewcastle, 12dhydro

’ A5 W Svdney, 12dhydro
ILbz L] AUS NSW The Entrance. 1 2dhydro
[Brn:nwse]. aUs MW wiollongong, 1 2dbedro
[Delete file] ALS NT Alice Springs. 12dhvdro

7.1.1 IFD Tables

IFD tables are often available from meteorological services. The table input format follows. The
first row is used to define up to 9 return periods and the following rows list the rainfall intensities
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for the duration entered in the first column.

Hint: to increase the size of the grid control select another method, ARR 1987 for example, and
then select IFD table again.

B Drainage Network Rainfall

Rainfall lacation file Img Read M

—- Rainfall Methods IFD Table - Durations {minutes) & Intensities {mm/hr OF infhr), First row defines Return Pe
IFD Table Duration |RF‘1 Int. |RF‘2 Int. |RF‘3 Int. |RF‘4 Int. |RF‘5 Int. |RF‘E- Int. |RF‘? Int

#RR. 1987 10 1 z 5 10 20 50 100
RS al e -5 55 7265 9828 115.06 13716 16812 19323
3|6 51.49  67.95 9171  107.23 1277 156,33 179.53
4|7 4856 6403 8625 10074 11985 146,57  168.19
Ak 46,06 60,69  &l.61 9522 113,19 13829  158.58
6|9 43,89 57.8 7759 9045  107.43 131,13 15029
7|10 41,98 5525 7406 8626 10239 12487 143.03
5|11 40,29 52,99 70,92 @255 9791 11932 136.61
allz 3876 50,96 &8.1Z 7927 9391 114,37 130.87

Find | Finish Helgi

7.1.2 Australian Rainfall and Runoff 1987 Method
The rainfall intensities and other factors from Volume 2 of ARR 1987 are entered in this table.
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B Drainage Network Rainfall

Rainfall location file | spra,12dhydra g Read Wite

—|- R.ainfall Methods ARR 19587
IFD Table Intensities {romhr)
R 1987 2yt - 1hr [Map 1] —J
ARR 1977 2yr - 12hr [Map 2] li J
2vr - 72hr [Map 3] 114 J
S0yt - 1hr [Map 4] 43 J
S0yr - 12hr [Map 5] & J
S0yr - 72hr [Map 6] 225 J
Other Factors
Skewness G [Map 7] [0z E
Geographical Factor F2 [Map 8] J4.28 H
Geographical Fackor F50 [Map 2] 155 E
Lat of location {deg 5) [35e15 ﬂ
Long of lacation {deq E) [t4oe08 ﬂ

Find | Finish Help

7.1.3 Australian Rainfall and Runoff 1977 Method
The seven coefficients for each return period from ARR 1977 are entered in this table.
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B Drainage Network Rainfall

Rainfall location file | srra,1zdhydro J Read M
= Rainfall Methods ARR 1977 - Polynomial coefficients for pre-defined Return Periods

IFD Table Return | & B C B E F G

ARR 1957 Period

ARR 1977 i1 28386 -0.653 -0.0475 002647 000124 -0.00z2107 0,000z2041
? z2 3096 -0.6689 -0,0541 002994 0.001906 -0,002457 | 0.000239
? 5 33669 -0.7178  -0.0741 |0.0451 0.,003726  -0,0041352  0,0004227
T 10 34971 -0.73 -0.0853 004462 0,005528  -0.0039794  0,0003366
? 20 36511 -0.7471 -0,0928 0.04868  0.00e337  -0.0044 0.0003738
? S0 38104 -0,7659  -0,1036 002263 0,0075%9¢  -0,0043175  0,0003939
T 100 39186 -0.7775  -0,109% 002475  0.008397  -0.0049316  0.0003921

Find Finish Help

7.2 Drainage Network Design

The Storm Analysis button on the Network Editor executes the 12d drainage design, plots the
drainage long section and plan annotation and prepares the hydrology and hydraulic design tables.

From the Drainage
Network Editor select
Storm Analysis. The
following design panel

—-_'\_‘—\."—‘—q.\\ .\-“"'_“.\J-h_‘- \—--_ _‘L\.-\

Madel [drainage network | |
|

Auko-apply v Auto-redraw [w

Set Pit MNames | Set Catchments | Set Pit Details |

Regrade F'ipes| Plak | Import/Export | Storm Analysis

PickEdit | apply | | | Finish | [ Help ]
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B Drainage Network Editor: Storm Analysis

Drainage model |m-:,.- drainage
fnalyse netwaork v
Stc.nrm Fa':t':'r? . Mebwork design Factars
Rainfall location file  |dney, 12dhydro J allows part-Full pipe Flows v
Rainfall method IFD Table El Diesign pipe inverks ~
Return period (vears) |5 Cesign pipe sizes [w
Event tvpe Minor ﬂ Preferred pipes file |metric. pip I
Partial area effects ~ Upsize: anky [
Generate resulks in plan v Generate hydrology report v
Drainage plan PPF Je.drainplanppf )| Repart type Formatted |
Model for plan results JRN PLAM PLOT Hydrology report: file hydrology. rpt J
lean model beforehand [ Creervrite existing report File [
Generate resulks in long-section [v Generate hvdraulic report [w
Drainage long-section PPF sinage. drainppf J Repork bype Farmatked j
Madel sterm For lang-section resulks hRK LONG PLOT Hydraulic repart file hvydraulic.rpt J
Clean model(s) beforehand [ Crverwrite existing report File [
|
Run Back to Editar Help

In general the Analyse network is always selected. If you only want to plot or create the reports
then remove the tick.

Storm Factors

Select the folder icon on the Rainfall location file and then walk right on the Lib line to select
one of the rainfall files in the 12d library. If the file has only one type of rainfall definition then
the Rainfall method field will be completed. Otherwise select the Rainfall method desired. The
valid Return period will depend of the method selected but you cannot extrapolate beyond your
data.

Event type determines which set of design values (minor or major) will be used for this run.
Enable the 12d rational method engine partial area calculations by selecting the Partial area
effects box.

Network Design Factors
Selecting Pipe Sizes

These values control the values to be designed in the run. If Design pipe sizes is selected then a
files containing the available pipe sizes must be supplied. The pipe sizes in this file are in the
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Units specified in the drainage network editor. To create a new file, enter the file name and then
select the folder icon followed by the Edit line. The following panel will appear.

T ————— _ (o] x| The diameters/heights are required and the

width is optional to specify a box culvert.
Pipe: File: ICIass 2.pip J Readl '-.-'-.-'riteI

YOU MUST SELECT THE WRITE BUT-

Ise E;a;n:;;ii Widkh - TON!
1 |7 \350
2| [v e
3| [+ 4m0
4| [ e .
| ok
Finish

&

The Upsize only selection will stop pipes in the system from being reduced in the design. Regardless
of this selection, the 12d design engine will not allow a smaller pipe to be selected in the downstream
direction.

Generate Results in Plan

This selection automatically runs the drainage plot annotation function. A Drainage plan ppf must
be entered and samples are supplied in the 12d library. A Model for plan results is required if this
option is selected. The Clean model before hand tick box forces the model to be cleaned before the
labels are created. When not selected a “Smart clean” is performed.

Generate Results in Long Section

This selection automatically runs the drainage long section plotter. A Drainage long section ppf is
required and examples are found in the 12d library. A Model stem for long section results is
required if this option is selected. In almost all cases the Clean model before hand tick box should
be selected.

Generate hydrology report

The hydrology report may be
formatted for inserting into a

Formatted 12d model/text editor (format-

—izenerate hydrology report |7—|
Report bype | ~|

=l Select Choi.tkE |
Hydrology repart file ||-,y.;|r.;.|.:.w,rpt [Eam—— ted) or spreadsheet (comma or
COvepwrite existing repaort file [ Comma-delirmited tab delimited). In almost all
Tab-delimited cases Overwrite existing

report file will be selected.

— zenerate hydradlic repart F—‘
Repart bype [Formatted "’I
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7.3 The Run Button and HGL data on the Section View

When the Run button is selected the discharges are calculated, the HGL check is performed and
the pipes sizes and inverts are designed (if selected). The plan and long section drawings will also
be updated with the new data (if selected).

The HGL values will also be available on the 12d section views when profiling the drain-
age strings. The colour of the HGL line may be changed via the view’s menu button then

Settings->Drainage.

Maodels
Settings
Redraw

Fit

Prewvious
Zoam

Pan

Prafile
Regenstate
Platting
Lkilities
Delete

Toggle
Corridar

Draw tolerance
Drainage
Extend

Geom annok
arade annok
Exaggeration
aarid
Colour

Shioww HEL

HGL colour |yellu:uw J
|

set | Firiish| Help

i

7.4 Importing Text into a 12d model

Formatted text may be inserted into a 12d model by selecting

Drafting->Text and Tables->Create edit paragraph text
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Bl Text Creation/Edit _{o| x|| Change to File.
Select the folder icon and then pick the formatted
Text Input Type [File - text file. It will be displayed then select Set.
~File ext select the location in plan for the text.
Text File hydralogy.ret /N P
The font selected must be a fixed space font or the

—Texk Parameters data will not align properly.
Biox [+ shadow [ Mone [

Biox Colour ||:|ran-;|e _I
Shiadow Colour |.:.range
Location x v 2 |

Fant I Inquirel
| selection accepted

F'ru:u:essl

| Select the Font to display the following panel.

Enter a Text Model for the report.

Il Defaults - Texk - |I:I|

Text Model  |nage hydrology] 52

Text Colour I':‘-“E""—_I
Texk Size |3— il
Textwidth 1 4|
Text Angle IDD—
Text Style  [lsoEG

Text Justify Jhottom-left :I

| et style ok '/ )/

Defaults|  Set | Finish |

The Text Style must be a fixed space font.

Select Set then Finish.
Now add the'Text Model onto the

Generate hydraulic report

The hydraulic report may be
formatted for inserting into a
12d model/text editor (format-
ted) or spreadsheet (comma or
tab delimited). In almost all
cases Overwrite existing
report file will be selected.

Generate hydraulic report |7—|
Report type [Formatted |

i i = Seleck Ch
Hydraulic report File Ihydraulic.rpt _ Formatted

Crverwrite existing report File [ Comma-delimited
Tab-delimited

k)
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If you want both the hydrology and hydraulic report in the same file, enter the same file name in
both file fields but turn of the Overwrite existing report file for the hydraulic report.

7.4.1 Design Results
Results from the design runs are shown in several forms:

. Hydrology and hydraulic reports

. Drainage plan annotations

1

2

3. Drainage longsections

4. Hydraulic Grade line on the Section view
5

. Output window data - Service/utility clashes

Samples of the hydrology and hydraulics report are shown below.
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8.0 Drainage Data Input and Output to Spreadsheets

Spreadsheets are an effective method to manage the numerous variables urban drainage designers
create in the modelling process. Spreadsheet data can be transferred to and from 12d in tab delim-
ited files and stored within 12d as “user definable attributes”. These attributes are linked to the pit
and pipes within a network. Drainage long section plots can display the pipe attributes in the
“arrows” data area and pit attributes in the bubbles area. Drainage plan drawing can also show
these pit and pipe attributes.

Drainage strings will be created if they do not exist in the model but manholes cannot be added to
existing strings.

See also
12d to spreadsheet transfers
Spreadsheet to 12d update and create

Spreadsheet options

8.1 12d to spreadsheet transfers
This interface is accessed the Import/Export button on the Drainage Network Editor.
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Bl Drainage Network Editor: Import/Export Q|E|E| Select Export

Drainags modsl TN Select Spreadsheet clipboard
If0 ackion [Ezpart
If Format |Spreadsheet clipboard
Ij O file namme |clipboard. kxt H
Export options

Bt sttt debals I 17 These options are not used for

Export bypass Flow details [ pv SpreadSheet export.

Export pipe inverts and sizes v

Spreadsheet aptions
Expart all junction pits

Preset output Aidwa j to export the junction pit at the
end of all drainage lines (very

J \ rarely needed).

You may also select to limit the

v a1 Usually leave this off! Select

Impork options

v output if desired. If you like
— using spreadsheets for data
—— entry, the PCdrain data and
lij ILSAX data formats are useful
for adding data for the first time
2 for either program.
v | Select Run to place the data on
the clipboard.
R
=
a~
Fun | Back to Editor e HEIRTT

8.2 Spreadsheet to 12d transfers

This item is accessed from the Import/Export button on the Drainage Network Editor.

The following panel will appear.
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B Drainage Network Editor: Import/Export E|§|E|

Drainage model Istormuater Select Import
IO action Kmpart g |_Select the Spreadsheet clipboard
I/O Format |Spreadsheet clipboard j/ format.
1/ file name Iclipbioard.txt | -The file field is ignored.
Export options
v
-
-
-
| |
| =
Inport options ThlS is ignored on spreadsheet
Hold obwerts on import [v 1mports.
Generate resulks in plan v
Drainage plan PPF |er. drainplanppF ﬂ
Model for plan resulks [¢rrater labels =
Clean model beforehand - |_Select Run to update the drainage

model.

Generate resulks in long-section v
Drainage long-seckion PPF

Madel skem for long-section resulks

Clean model{s) beforehand

' »

Eun | Back to Editor | Help |

Tab delimited, “12d drainage spreadsheet” format or “from to” format data must be on the clip-
board in order to update a 12d drainage model or create a new model. These format are described
below.

8.2.1 Updating an Existing Model

The data usually is generated by 12d using the Export option, pasted into a spreadsheet and then
copied back to the clipboard so that 12d can be updated.

When 12d exports the drainage model to a spreadsheet it includes a column for the unique string
identifier and a unique manhole identifier (unique to the drainage model not the 12d project). The
names of the strings and manholes may be changed via the spreadsheet if these columns are
present at import time.

If the manhole id column is not present, 12d will search the drainage model for a matching man-
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hole name. When the manhole is a junction between drainage lines, only the trunk line will be the
data updated.

8.2.2 Creating a New Model

It is possible to create a new string or an entire drainage network using this format. However, man-
holes cannot be added to an existing string. The entire drainage string must be created at once. Two
formats are available, the “from-to manhole” format and the “12d drainage spreadsheet” format.

At present the network editor must select a drainage string to become active. Therefore, if you are
not adding strings to a network, you will have to great a drainage network with one “dummy” man-
hole. Select this one “dummy”” manhole to activate the editor. After importing the data and the new
drainage lines are created the “dummy” manhole may be deleted.

12d drainage spreadsheet Format

The top left cell in the clipboard data must be the text “12d” to specify this format. The mini-
mum amount of data required to create a new string is the string name, manhole name, x and y
coordinates. You can add as much additional data as you have available. This would include
pipe diameters inverts etc. The manholes must be listed from upstream to downstream order. If
the string is to join a trunk line, the junction manhole must be included for both the tributary
and the trunk line.

An example file exists called new_network.txt is supplied in the library. Open this file in a
spreadsheet or a text editor and copy it to the clipboard. Set the I/O Action to Import and
select Run. The new drainage lines will exist in the model currently being edited.

From-to Manhole Format

The top left cell in the clipboard data must be the text “from to” to specify this format. The
minimum amount of data required to create a new string is the upstream pit name "*pit name),
the downstream pit name (*ds pit name) and the x(x location) and y(y location) coordinates of
the upstream pit. If the string is to join a trunk line, the junction manhole must be included for
both the tributary and the trunk line.

An optional column for the manhole cover elev (cover elev) may be specified. Once the net-
work has been created additional pipe and manhole data may be added using the “12d drainage
spreadsheet” format described above.

An example file exists called new_from_to_network.txt is supplied in the library. It is shown
below. Open this file in a spreadsheet or a text editor and copy it to the clipboard. Enter a new
model name in the Drainage model field and select paste. The new drainage model will now
exist.
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from to |pit pit pit pit

*nit name |"ds pit name |x location y location cover eley
text text real real real

Ef AfS 53089.455| ¥336.935993| 29.2173
01 Al A27T.1859| ¥336.9359359| 25.A071
i1 B/3 A251.238738| 742399485 315257
Ad1 Al 5354 F29222| 7336.935993| 30.2115
A2 A3 6340 019937 | 7322035596 29.89
A3 A4 5295458002 | 7322 035991 28.8R52
Add A5 5250.182625) 7322 035956 27 9127
A5 AfB 5217.194202] 7322.035953] 27.1867
Adb AT £1583.458002 | 73220355979 264442
AT 5152 BI8ES3| 7322 035975 26.7R72
B B2 0289 42575| 7422289079 327197
B2 B3 6264 638564 | 7393.947083| 30.7943
B/3 B/ 5249738564 | 7384.2075583| 30.4187
B4 B4 5240 738564 | 7351201545 291444
= A5 5233.426685| 7335.935954 | 27 544

8.3 “12d drainage spreadsheet” Format

Each column of data is used for a 12d drainage variable or a user defined attribute. Each row rep-
resents a manhole and the downstream pipe (controlled by the direction of flow variable) within
the drainage network. A sample is shown below.

Revised February 2006 12d Stormwater Design Course Notes Page 77 of 94



12d Solutions Pty Ltd

Civil and Surveying Software
COURSE NOTES

STORMWATER DESIGN
-|!-

124 pit pit pit pit pit pit
*string Name |"pit name |pit type |pit low ch invert |pit high ch invert |pit id  |string id
text text text real real integer |integear
E EN A2 28.108 28108 1| B7359
E A3 542 27,7555 27,7555 2| B7359
D D1 SA2 27.3961 27 3961 3| B5100
D A SA2 26.8015 26.680185 4] B5100
C 1 5A2 30.67 30.67 5| 72072
C =K 5A2 29.563 29.563 G| 72072
A, Al 5A2 291026 291026 7| 82463
A A2 A2 28.781 287311 8| G469
A A3 542 27 7552 27,7059 8] 52469
A, A SA2 26.8127 26,7518 10[ 52469
A, A5 SA2 26.0967 26.0244 11| 52469
A, AfB 5A2 253442 252042 12| §2489
A, AST 5A2 24 BE72 24 6672 13| 82469
B B A2 31.2755 31,2758 14| 192066
B B 542 29.351 29.3M 15[ 192066
B B3 542 29123 29.073 16[ 192066
B B4 SA2 28.0444 27,8951 17| 192066
B B/%5 SA2 26.3447 26.2947 18| 192066
=] A5 542 26.0744 26.0744 19| 192066

Duplicate Definitions

Strings Variables such as “direction” are may be defined for numerous manholes on the same string.
Searching in a top down direction through the file, the last definition found for the string will be set.

Invert levels may be set via pipe data or pit data or combined. It is recommended that the user only
use one method and not combine them. Both are exported so delete the ones you are not going to use.
The variables are processed from left to right, so if duplicate definitions of an invert level or found
the right most data will be set.

The format definition

1. Rowl, column 1 must contain either “12d”, or “from to”. Therefore, the first column must be a
12d drainage variable (cannot be a user defined attribute).

2. Row 1. The text <pit> at the top of the column indicates the column contains a user defined pit
attribute and similarly <pipe> indicates a user defined pipe attribute.

3. Row 2. This row contains the names of the 12d drainage variable names and the pit/pipe
attributes. All names are case sensitive so be careful where you use capital letters. A list of 12d
drainage variables is found below.

Names beginning with an asterix (*) will not be processed (except pit/string names when unique
identifiers are present in the data). 12d drainage variables names beginning with an asterix indi-
cate that this data was calculated at export time and cannot be read back into 12d (for example,
pipe length, pipe grade and deflection angle).
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Prefixing an user defined attribute name with “DELETE " (no quotes, note the space after the
DELETE) will cause the attribute to be deleted from all pits/pipes within the model.

4. Row 3. The text in this row define the type of attribute to be stored within 12d. The only valid
choices are;

integer
real
text

If you want to change an attribute type you must delete the attribute and create it again. If you
simply change the attribute type in the third row then that attribute will not be updated.

5. Blank lines may be inserted as desired.

6. You are not required to fill in all of the cells in the spreadsheets. Blank cells are ignored (you
must use a space to remove all data from text attributes (the space will not be stored).

7. Pipe names are included in the data so that they can be changed but they are not used to iden-
tify the pipe. Pipe data will always be assigned to the pipe following the pit in the direction of
ascending chainage. If flow directions is ascending then the pipe data will be for the down-
stream pipe. If the flow direction is descending then the pipe data will apply to the upstream

pipe.

8.4 12d Drainage Variable Names

hanhole “ariables |Pipe Yariables |String “ariables

*string Marme pipe name direction
*pit name pipe type fs tin
pit type low chinvert  |ns tin
pit diameter high ch invert  |string id

pit low ch invert diameter
pit high chinvert  [*length
pit road chainage  ["grade

pit road name low hgl
*hit angle high hgl
*nit drop pit hyl
*pit depth flow
*pit chainage velocity
¥ location

y location

caver eley

*fs elev

*ng elev

pit id
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9.0 Reviewing, Changing and Creating User Defined Attributes

The catchment data is stored within 12d as user defined attributes. These attributes are automatically
created by 12d when required but you are free to change them or add more as desired. The attributes
may be exported to a spreadsheet and edited and then imported back into 12d. To work with the user
defined attributes within 12d select

Design=>Drainage-Sewer=>More=>Top 10 Attribute Editor.

' Top 10 Attribute Editor M= irst Select Pick to select the string
that contains the user attributes (the
Pick shi i R . . . .
Pick sting] 4™ drainage network> drainage string). The strings will be
L SSEIEY ; highlighted in white when they are
selected.

|Pit

Attribute M amme Type Data

| [Feal « | [0:185800

[ All catchment data is store with the

1 Jarea LI : . .
2 [catchment modsli v | Jsger LI [54749 LI manholes in drainage strings. To

- access the manhole attributes, select
3 |:atchment string id LI |eger |95239 ;I .

the drop down icon and then select

1 x| [Redl = | |”°W + manbhole. A circle will be drawn
51 | [Text »] frotfound +] around the manhole selected. Next
E | > | [Text =] ot fourd | and Prev will now move you from
7 ll [Text ll [rot found LI manhole to manhole.
g | ll [Text ll ot Found LI Select the drop down icon and then
| LI [Tewt LI [rot found LI select the Attribute Name from the
10 | LI [Tent LI [rot foured LI list of existing user defined attributes.

These attributes include all of the
[First pit selacted attributes in the model that the string

F'r-:u:es§| Firizh I exists in.

They may not be defined for the manhole you are editing. Not found will be displayed in the Data
field if the manhole does not have that attribute defined.

To change the value for the attribute enter
the new value in the data field. If the |
attribute does not exist, deleting the not Create new attibube v
found text and adding data will create it. Abort r
The message on the right will be displayed
whenever you are creating a new attribute.

|Y|:|u are about to create the pit attiibute <inzpection dates: type Te
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10.0 Manhole/Pit Schedules

Manhole/pit schedules or construction tables are generated in tab or space delimited formats.
This panel is accessed from the menu selection

Design => Drainage => More Drainage => Pit schedule

! Pit Schedule [_ ] |

Drainage model name |drainage netwark Drains E
Fit Schedule file name |Pit_report.bxk g
Repaort Farmak [Easting Morthing LI
Ciata delimiter m ll
Repeat header for each line =

Calculate road chainage/offset

Easting-torthing Location Ipit centre

KRR

Cover elevation location  [pit centre

| chioice ok

F‘ru:u:essl Finish I

The fields and buttons used in this panel have the following functions.
Field Description Type Defaults Pop-Up

Drainage model name input box drainage network

model containing the drainage strings

Pit schedule file name input box pit report

file to be created

Report Format choice box Road chainge.,Easting...
file format
Data delimiter choice box Tab, Space

tab delimiters are best for spreadsheets and space for some text editors

Repeat header for each line tick box selected

when selected, the column headings will be printed each drainage line

Calculate road chainage/offsetstick box selected

only used for road chainage-offset format. When selected, the road chainages and offset calculation
panel will be displayed so that the this data can be updated before the report is generated. (see below)

Easting Northing Location choice box pit centre, road design string
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easting northing data can be from the manhole centre or the x,y location on the road design string that the
manhole has been linked to

Cover elevation location choice box pit centre, road design string

the cover level elevation can be from the manhole centre or the elevation on the road design string that the
manhole has been linked to (if a link has been made then these values should be the same). Note that the
road design string data is NOT calculated at this time. These are the values calculated from the Drainage
Misc Utilities or the last drainage data export.

Process button

Create the pit report

Finish button

remove the panel from the screen

Notes:

The columns of data may be separated by spaces or a tab. (tab is used for spreadsheet transfers). The
internal width and length data are retrieved from the drainage.4d file for the pit type specified. If
you want a longer description for the pit then the type used inside 12d this can also be entered in the
drainage.4d file. The remarks for each pit are entered as user defined pit attribute named remarks
and may be set using the attribute editor (on the drainage menu) or via a spreadsheet.

Easting Northing Sample

.PIT SCHEDULE

Pit INTERNAL INLET OUTLET PIT

No TYPE EASTING NORTHING WD LEN DIA INVLEV DIA INVLEV FINRL
DEPTH REMARKS

B1 SA2 5302.458 7336.936 450.000 900.000 375 28.210 29.387 1.177

A2 SA2 5264.3727322.036 450.000 900.000 375 27.470 28.646 1.226

Cl1 SA2 5224.1557336.936 450.000 900.000 375 26.690 27.863 1.173

A3 SA2 5187.9107322.036 450.000 900.000 375 25.930 27.158 3.628

Al SA2 5309.4587321.100 450.000 900.000 225 28.550 29.577 1.027

A2 SA2 5264.3727322.036 450.000 900.000 225 27.470 375 27.420 28.646 1.226

A3 SA2 5187.9107322.036 450.000 900.000 375 25.930 375 23.530 27.158 3.628

A4 SA2 5157.4117321.332 450.000 900.000 375 23.090 26.714 3.624 outlet to
existing system

NOTE:

1. ALL SETOUT POINTS QUOTED TO CENTRE OF PIT

Road Chainage Offset Example

DRAINAGE LINE A
PIT PIT LOCATION LOCATION OFFSETS
No. EASTING  NORTHINGSTATION CTRL OFFS TYPE REMARKS
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A/l 5354.629 7336.936 231.171  d002 -7.450
A2 5340.691 7320911 217.233  d002 8.575
A/3 5293.458 7320.886 170.000  d002 8.600
A/4 5250.131 7320.886 126.673  d002 8.600
A/S 5217.194 7322.036  93.736 d002 7.450
A/6 5183.458 7322.036  60.000 doo2 7.450
A/7 5152.699 7322.036 29.241 d002 7.450

Notes

The Set pit details must be run at least once to before printing the report. If the pits are moved or the
designed strings changed then this option must re rerun.

The Road Chainage and Offset Pit Schedules use two user defined attributes for each pit. The first is ctrl
string which identifies the string that the pit will be offset from and the second is ctrl model which
contains the model name for the control string. These may be manually created/modified using a
spreadsheet or the attribute editor.

The easting northing data obtained for the road design string option is obtained by dropping the manhole
centre perpendicular onto the selected road design string. This data is stored as pit attributes setout x and
setout y. It is calculated when the manhole cover levels are recalculated (drainage misc utilities and during
drainage export (recalc level option must not be turned off)).

The cover elevation data obtained for the road design string option is obtained by dropping the manhole
centre perpendicular onto the selected road design string and obtaining the elevation at this point. This data
is stored as pit attribute level z. It is calculated when the manhole cover levels are recalculated (drainage
misc utilities and during drainage export (recalc level option must not be turned off)).
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11.0 Long Section Plotting

Detailed description of the 12d drainage long section plotting may be found in the 12d Reference
manual. The long section plots are customised using the drainage plot parameter files (drainppf).
Title blocks, user defined text may be added and then plotted directly or to various file formats (dwg,
dgn etc.). From the main menu

Design=>Drainage-Sewer=>Plots=>Longsections

See Also

manhole Schedules to set road chainage and name data

[_ToI=}-To access the
drainppf files sup-

i Drainage Plot PPF Editor

rr

| platker ok

Flak I

Finish

Find I

Help I

- plied select the
Plot parameter file [iection. drain Read Write: .
PP g —I - —I icon and then
[=1- Drainage Plak —Wiew ko load details From walk rlght on Lib

- Title block iiew | [~ to select this

[+l Plot sheet layout drainppf file.

[ Bowes —Global variables ~

- Chainages/Uprigh || Text style I i elect Read

- Diabum area Plat symbols | g Enter a new name

[+ Arrows . .

; for this drawing
i iaraph area _ ; .

Tom ares Section parameters and select Write.
o Top Metwork model = network north E ; ;

[+ Corridors _ This will save the
Maintenance hole Horizontal scale IIDDD ll setting we are
Maintenance hale Wertical exageration |5 ll about to make

[+ Pits{ Junctions dire should you want

-- Property controls, | —Sheet size setup to replot this lon

[ Hakching cutgfill Sheet size wd ht {mm) I":"l LI t'p &

- Cuts section.
i;;arty s.tri:-uil nar —F'Fl‘ulzuttt:r ﬁarameters @ This section view
L PPF's ko include okker bype W d i

etermines the
Plat file stem [plat = | additional mod-

els (such as serv-
ices) to show plot.
These are referred
to as corridor
models. The ver-
tical exaggera-
tion is also
obtained from this
view.

Revised February 2006

12d Stormwater Design Course Notes Page 84 of 94



12d Solutions Pty Ltd
Civil and Surveying Software

COURSE NOTES
STORMWATER DESIGN

The network model field will be completed with the model of the string being profiled. If this
is not your drainage network model then select it now.

When Plotter Type is set to model then plot file stem is the model name prefix for plots that
will be created. The first sheet of plots will be in model plotl, the second in plot2 etc.

i Drainage Plot PPF Editor =10 x|
Plot: parameter fils [ection, drainpp g Read '-.-'-.-'ritel
[=I- Drainage Plak —Plot sheet layouk - Other parameters ——————————
- Title block Row per sheet mode |m|:|re than one r ll
El Pl:Dt:.-lhEE-t &k Flot height (mm) Id‘ED—lI

¢ eMarging :

& Other pararneters I TR Ut ISD il
[ Boxes Wertical plot gap () |5|:| il
[ ChainagesUprights
[ Datum area .

Arroms left_ margn| top margin
raph area — I -

o TOp area -___I ____________
[ Corridors |

i Maintenance hole symba

i Maintenance hole names

¢ Pitsf Junctions direction c ‘E:

¥]- Property controls/House ﬁ] o drainage long seclion

: . ' o ! plat 1

#]- Hakching cutjFill z =

#- Cuks = -

i Primary string name labe || &

L PPF's ko include 7 + 7

The plot height determines how much room is left vertically for the actual plot. This specifies
the total height of the plot. 12d then constructs the box area and arrow area on the bottom and
then arrow area on the top. The amount left over is used for the long section itself.

To stop datum breaks from occurring increase this height, increase your plot scale or decrease
your vertical exaggeration. If there is too much white space in the graph area then reduce this
value.
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i Drainage Plot PPF Editor o ]
Plot: parameter file [iaction. drainpp g Read '-.-'-.-'ritel

[=]- Drainage Plok —User title block parameters

5 Title black Title file 1_section_al tf |y

o ser Litle info | o | T

[=I- Plat shieet layout an THe 1 My Desi

| L-Margins 1 Main Title v Diesign

. - Other parameters 2 Main Title 2

[ Bowes = Main Title 5

- Chainages/Uprights 4 5ub title 1

B-Dalum area "5 Subtitle 2

H rows & Job Murmber

i iaraph area | =

i Top area | ssue

[ Carridars g Drawn

i Maintenance hole symbo o Designed

Maintenance hole names 10 Modelled

[#- Pitsf Junctions direction

[ Property controlsfHouse

[ Hakching cutgfill

[ Cuks Tirne: Format | ll

Prirnary string name labe Start page number Il—il

i PPF's ko include
Skart drawing nurmber |1 ll
Dirawing number prefix | ll
Dirawing number posthix | ll

< | ©

Plat I Find I Finish Help I

A

The +Drainage plot+title block+User title info allow you to enter the text for the title block.
The list displayed is retrieve from the title file selected above. Enter the data for the plot and then
select Write to save the changed to the local drainppf file you entered earlier.

Select Plot and the plots will be send to the plot file stem entered. These models may be added
(one at a time) to a plan view to inspect them before plotting to paper or exporting to other draw-
ing packages.

If changes are to be made and then plotted again you must delete the drawings in the model.
These models may be cleaned out using

Models->Clean
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ol The asterisk may folloW the plot file stem to clt?an all of the
models at once. You will be shown the model list before they

Model  [olot* E are cleaned.

_Qeanl Finish | Help |
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12.0 Working with Kerb/Lip Strings

The reference point for kerb inlet manholes is usually on the kerb lip string or a fixed distance off the
string. The rest of the strings only complicate the picture so we will take copies of the kerb strings to
be placed in another model. Isolating the kerb strings into a separate model and joining them together
is the recommended way to work with them. This may take a few minutes but sometimes you have
even less time than that. So first lets look at how to pick kerb strings quickly.

12.1 Picking kerb strings - name snap

Strings generated by 12d have specific names attached to them. The lip string is often called “lok”.
Therefore, if we could restrict our string selection to those strings named “lok” it would make plac-
ing the manholes very efficient. We are going to do this with the Name snap.

There are 3 types off snap tool bars available. Standard, vertical and horizontal. To obtain the stand-
ard snaps toolbar select, Utilities=>Snaps=>Snaps and the following snap toolbar will appear.

Paint Select Name and the following panel will appear.

Line Enter lok and select Set. Now only strings with this name will be

Text selected.

Grid
Cursar
Height
Tin ™
Tin
Segment |

] 3
4

Set | Finish|  Help|

i Snar Mame

M arme

.= U B o e B e

Name ™
Model ™
Tolerance S0

Pt tolerance 10
Info ¥

Data kip I
Fast pick v

Leave the panel up to remind your erase the lok entry and select Set again so that you will once again
be able to pick any string.

12.1.1 Placing a manhole at a Specific Control String Chainage

When appending or moving drainage manholes, the following steps will place the manhole at a spe-
cific chainage along the control string.

1.  RB and then select Snaps cogo=>Create=>Perpend from the menu. Messages indicating
what to be done next are given in the bottom left corner of the 12d window.
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E'Plan 1

[+ [ e [pan [ pans [ zoom [ sk [mev | Togge | ¢ -2 ot [r

Accepk
Restart
Typed inpuk

Snaps cagi

Find by nal cpaste
Info Divide Poinkt

Cancel  pifet Line

EBetween

Perpend

Projection

Tangent  |Perpend
Parallel

Intersect
Locake

2. LB select but do not accept the road centre line (control string).

3. To place the manhole across from chainage 2100 Type ch2100 then press enter.
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-10] x|
+ | - | Fit | Pan | Pans | Zoom | Shrink | Prev | Toggle | 2x | -2x | Plot | Menu

model = 2 road ol

iEnter XY 2: = narne = dooz

Enter 2% 2 [chioo twlne = Alignment
colour = arange

ine style = CENTER.
ptfline = line
length = 513,918
Line Snap
x=0312.986
w = 7329.486
2=29.545
praf ch = 139,525
praof 2 = 29,545
brg = §9°59'59, 25"
seqrent

length 283, 444
+ue

4.  MB accept the inserted point. This identifies the point on the control string. Next
5. LB select the lip line then MB accept. The construction point will be displayed on the lip line

E¥'Plan 1 0]

lok

DU model 2 road strings
. f X 5355.008

y 7336.486

z 30.26

30.26

6.  MB accept the construction point to place the manhole.

12.1.2 Placing a manhole at a Specific Distance/Offset along the kerb string

When appending drainage manholes, the following steps will place the manhole at a specified dis-
tance along a string and if desired an offset.

1. RB and then select Snaps cogo=>Locate=>Offset from the menu. Messages indicating what to
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be done next are given in the bottom left corner of the 12d window.

2. When you select the string to measure the distance along, do not click but rather drag in the
direction you want to offset. Next MB accept

3. LB select then MB accept the control point to measure the distance from. (If this point is not
on the string selected in step 2 the point will be dropped perpendicularly onto that string).

4.  Type the distance along the string then press Enter (a negative value would go in the oppo-
site direction to the drag in step 2).

5. Type the offset distance from the string then press Enter (positive is defined using a right
hand rule method from the direction in step 2).

6.  MB accept the construction point to place the manhole.

12.2 Locating Crests and Sag Points

This step will place tick marks at the crest and sag points of your kerb strings. It is an optional
step but it will help ensure that a drainage manhole is always placed at SAG manhole locations.

If your road designer has given you kerb inverts strings split into numerous sections, use the
“head to tail” feature described in section 4.2 above before using this section. The crests and sag
locations along the design string can be identified using the selection

Strings =>Label => Chainages
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i Label Chainages on Skring

Data ko label

=101 ]

R

SISl

V|

Maodel

[kerts strings join E.__—Enter the model name for the kerb strings.

Label mode

=

mfa

Shark chaimage
End chainage
Special chainanes

Chordférc bolerance

Labels | parks
Model For labels
Ster fior [abels
Texkstvle info

# dec pl Far labels

[restsfsags j/SeleCt crests/sags from drop down list.

|
=
—
—
I
[ru—

|n:rests and sags

ter a model to contain the text labels. A ,1
after the model name, requests that the model
be added to view 1. This saves you adding the
model to the view later to see the labels.

elect icon to define the text style.
—Optionally select heights and not chainage.
N Select the Marks property sheet

Type the same model name as above for the

——1.B to select ticks centred from the drop

Chainages [ Heights
Mull Heights [ Add TC,CT ek [
| choice ok
Paints | Label | Finish | Help |
Labels Marks )
L—tick marks.

Model for mark.s Icrests and zags
Mode for marks Itickg centered -
Size for marks [w] |5 _dOWl’l list.

Colour Far marks

red .

|chaice ok

Paints | _Label |

|

Sm white marks stand out well on the screen.
Select Label to create the labels.

— Select Finish to remove the panel.

To get a clear picture of what the kerbs look like in profile lets create a section view and profile the

kerb string.

To obtain more working area, hide the Output Window (Window=>Output window).

From the main menu select,
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View=>New=>Section View

Now Select Profile on the section view title area and then pick the kerb string in the plan
view. Your screen should now look like the following.

@ 4d Model 4.0 B2 [nt.x86] - Project "C:\4dJobs\Courses\4.00\Drainage\local road"”

H Projects File 140 Edit Wiew Models Stings Triangles Templates Options Plots Snsps Ubiities User Undo Window Help |
P LW G CW H T ST 1.

B Pian 1 =

+|_A[til Par] Pans] Zooml Shiink] Prev Tooale] 2 -2 Flot

ection 2 "diainage keibs joi

| HOSCIN

mg Pt [Mg Secton2 |

[ [ Nom

For Help, press F1
ghstan || @ & 1A B || 3EMicros.. | 3] Find: Fi| B Micros.. | (3] Evplori.. | (5) Expor.. | Fdiecto..|[ (5 4d M. Z1Contac. | SoFind . BIWES

Place your pointer in the section view and notice how the cross in the plan view indicates your

position in plan.
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THE END

Revised February 2006 12d Stormwater Design Course Notes Page 94 of 94



