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Profile Plot Sheets

Application Description

In the November 2005 issue of thisbul-
letin we addressed the process of how
to assemble plan and profile sheets for
printing, whilein the December issue of
that same year we discussed the extrac-
tion of the original ground profile for a
roadway project, and the preparation of
its annotated plot. This month’s issue
addresses the generation of the overall

ration of the annotated plan and profile
views could be accomplished with the
CEDRA-AVIand software, whilethede-
sign of the storm water system could be
done with the CEDRA-AVsand soft-
ware.

Sincethe aim of thismonth’sbulletinis
to demonstrate the preparation of sewer
profile sheets, and not the design pro-
cedure of the sewer, wewill assumethat

Figure 1 - Plan View Of The Project To Be Used As An Example

profile of a storm water sewer profile,
the division of the overal profile into
drawing sheets, and the mass genera
tion of said drawing sheets if any
changes have been made to the sewer.

To demonstrate the attainment of the
above objective, we will use as an ex-
ample aland development project (see
Figure 1) comprised of 21 lotsalong a
dead end street with a cul-de-sac. The
automatic geometric subdivision of the
project’ soverall parcel into said 21 1ots,
the design of the street and the prepa-

the subject storm sewer is an existing
one, and its geographic position has
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This month’s issue presents an ex-
ample of how to generate a storm
water sewer profile, superimpose it
upon the combined existing ground
and design roadway profile, and
produce annotated profile sheets

ready for printing.

been determined and introduced into the
database. The sewer’s layout is de-
pictedin Figure 2, and it iscomprised of
seven manholes, one end section act-
ing asan outlet structure, and four pairs
of curb and gutter inletsat theindicated
manholes.

TheCEDRA Solution

To produce the sewer profile, we must
have a sewer model in CERA-AVsand
format. If the subject sewer was anew
one, the design of which has been done
with CEDRA-AVsand, then the steps
presented in The CEDRA-AVsand Model
section can be skipped, since they
would have already been performed.
Under this case, the reader can proceed

The CEDRA-AVsand Sewer Model
nodes are numbered 1 through 8

L BT

Figure 2 - Storm Water System Layout
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to the Stationing The Sewer section.
The discussion under The CEDRA-
AVsand Model section describesthe pro-
cess of creating amodel from scratch.

Generally speaking, the stepsin creat-

ing asewer profileinclude:

* The geometric definition of the
sewer, or the development of the
CEDRA-AV sand model.

»  Thedtationing and devel opment of
the sewer profile.

»  The cutting up (breaking or divid-
ing) the sewer profileinto multiple
profile sheets.

»  The superimposition of the origi-
nal ground, proposed roadway (if
a new design), and/or any other
profile.

TheCEDRA-AVsand Modd

In creating the CEDRA-AV sand sewer
model, we will use certain tools within
the CEDRA-AVsand-Tools toolbar
shown in Figure 3.

CEDRA-AVsand-Tools
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Figure 3 - The CEDRA-AVsand Toolbar

(@ TheServiceArea

The first step in creating the CEDRA-
AVsand model, is to define a service
area. This is a polygon that contains
the physical extent of the subject sewer
and load contribution areas.

Since for the purpose of this example
we assume that the sewer has aready
been designed, we will create a poly-
gon that encompasses the overall
project site.

1. Click at the[a] Defineservice Ar-
eas tool in the CEDRA-AVsand-
Toolstoolbar, and then click at the
corners of an imaginary rectangle
proceeding inaclockwisedirection,

which encloses the site, until you
come to the last corner, at which
point, you should double-click to:
(a) terminatethe definition, (b) cre-
ate the polygon, and (c) display the
input dialog box of Figure 4.
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Figure 4 - Service Area Layer Name

2. Click at the OK button to accept
the default sewareas name to be
assigned to the layer which is to
contain the service area.

Thelabel sewar eashasbeenintro-
duced at the top of the Table Of
Contents area of ArcMap (TOC),
and the multi-input dialog box of
Figure 5isnow displayed.
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Figure 5 - Service Area Identification

3. Click at the OK button to accept
the default number and name of the
service area.

(b) TheSewer Nodes

Our next task is to introduce in the
CEDRA-AVsand model the various
nodes of the sewer system. This in-
cludes manholes, inlets, end sections,
and any other structures.

In general, a sewer nodeis any point at
which the sewer’s conveyance nature
changes, or is interrupted.

4. Click at the[n] Define Nodes tool
in the CEDRA-AVsand-Tools
toolbar, and then click at thedown-
stream most node (end section at
the east end of the project, node 1
in Figure 2) to display the dialog
box of Figure6.
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Figure 6
Names Of The Node And Pipe Layer

Notethat inintroducing nodesinto
the model, a specific order or se-
guence is not necessary.

5. Click at the OK button to accept
the default layer names for the
themes (layers) that will contain the
sewer nodes and pipes.

The labels of the layers sewnodes
and sewpipes have been introduced
at thetop of the TOC, and themulti-
input dialog box of Figure 7 isnow

displayed.
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Figure 7- Node Population Dialog Box

6. Enter 530.50 in the Top of Grate -
ft (m): data field, accept all other
default data, and then click at the
OK hutton to introduce the node
into the model.

7. Click successively at each of the
remaining nodes, in an upstream
direction (east to west or nodes 2,
3,4,5,6,7and8). After each click
at anode, enter inthe Top of Grate
- ft (m): datafield the valueslisted
below, accept al other default val-
ues, and click at the OK button to
establish the model node.

535.18
534..07
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536.16 11. Enter thefollowingdatain thein-
537.98 T — dicated datafidds:
539.63 Fpald: [T - 528.65 Downstream|Invert - ft (m):
Frold 1 .
543.78 B~ caceT 529.30 Upstream Invert - ft (m):
548.53 Coesbsssimst iy [E200 accept all other default data, and

NOTE that the last entered top of grate
elevationisremembered.

We will forgo the introduction of the
eight curb inlets for the sake of brevity.

(©) TheSewer Pipes

Having defined the sewer model nodes,
our next task is to introduce in the
CEDRA-AVsand model the various
pipes of the sewer that connect the
nodes which were established above.
It is noted that in the CEDRA-AV sand
model, pipes must be defined from their
downstream end towardstheir upstream
end, and they must be introduced se-
quentially from the outflow pipein an
upstream direction, because that is the
way sewers are constructed.

8. Click at the[[p | Define Pipestool
in the CEDRA-AVsand-Tools
toolbar, and then click at the down-
stream end of the downstream most
node (end section at the east end
of theproject, node 1), click at that
node again (note that as you now
drag the mouse a black line moves
aongwithit), and then double-click
at the upstream end of the pipe
(node2). Themulti-input dialog box
of Figure 8 isdisplayed.

9. Enter thefollowingdatainthein-
dicated datafieds:
1 inthe Srip Id:,
528.00 Downstream|Invert - ft (m):
528.65 Upstream Invert - ft (m):
30 Height - in (mm):
30 Wdth- in (mm):
accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

NOTE that:

e ThePipeld: and thePipe Length -
ft (m): datafieldsare automatically
updated by the program. Theuser,
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Figure 8
Pipe Population Dialog Box

however, can overwrite the default
valuesif desired.

e Thelast entered value in the Srip
Id: datafiddisremembered. A strip
isdefined asastring of connecting
pipes from downstream to up-
stream. The downstream end of a
strip may connect to another strip
at acommon manhole (node).

e Thelast entered value in both the
Height - in (mm): and in the Width
-in(mm): datafieldsisremembered.
For acircular pipe, the height and
width should be the same. If the
two vaues are not the same, then
the height valuewill control. Thus
it is possible for a circular pipe to
enter itsdiameter intheHeight - in
(mm): data field, and 0.00 in the
Wdth - in (mm): datafield.

e The choice list of the Conduit
Shape: datafield contains 44 con-
duit shapes, with circular being the
default.

10. Click atthedownstream end of the
next pipe to be defined (node 2),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 3). The multi-in-
put dialog box of Figure 8 is dis-

played.

12.

13.

14.

15.

16.

then click at the OK button to in-
troduce the pipe into the model.

Click at thedownstream end of the
next pipe to be defined (node 3),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 4). The multi-in-
put dialog box of Figure 8 is dis-

played.

Enter thefollowingdatain thein-
dicated datafidds:

529.80 Downstream|Invert - ft (m):
531.74 Upstream Invert - ft (m):
24 Height - in (mm):

24 Wdth- in (mm):

accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

Click at thedownstream end of the
next pipe to be defined (node 4),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 5). The multi-in-
put dialog box of Figure 8 is dis-

played.

Enter thefollowingdatain thein-
dicated datafidds:

531.74 Downstream|Invert - ft (m):
533.24 Upstream Invert - ft (m):
accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

Click at thedownstream end of the
next pipe to be defined (node 5),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 6). The multi-in-
put dialog box of Figure 8 is dis-

played.
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17. Enter thefollowingdatainthein-
dicated datafields:
533.34 Downstream|Invert - ft (m):
534.97 Upstream Invert - ft (m):
accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

18. Click at thedownstream end of the
next pipe to be defined (node 6),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 7). Themulti-in-
put dialog box of Figure 8 is dis-

played.

19. Enter thefollowingdatainthein-
dicated datafields:
535.07 Downstream|Invert - ft (m):
538.97 Upstream Invert - ft (m):
accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

20. Click atthedownstream end of the
next pipe to be defined (node 7),
click at that node again (note that
asyou now drag the mouse ablack
line moves along with it), and then
double-click at the upstream end
of the pipe (node 8). Themulti-in-
put dialog box of Figure 8 is dis-

played.

21. Enter thefollowingdatain thein-
dicated datafields:
539.57 Downstream|Invert - ft (m):
544.77 Upstream Invert - ft (m):
18 Height - in (mm):
18 Wdth- in (mm):
accept al other default data, and
then click at the OK button to in-
troduce the pipe into the model.

(d) Editingthe Sewer M ode

Being human, it is prudent to check the
nodes and pipes for any input errors.
To check for any potential or obvious
errors, the user can: (a) use native
ArcMap functionality to open the
saewnodes and/or sewpipes tables, and
make any necessary modifications, or

(b) use CEDRA-AV sand functiondity as
described in the steps below.

22. Click at the Modify Model
(Node/Pipe) Attributes tool in the
CEDRA-AVsand-Tools toolbar to
edit either pipes or nodes.

23. Click on top of the label of the
sewpipes layer in the TOC, to de-
note that pipes are to be edited.

24. Click ontop of any pipeintheview
to select it, and display the multi-
input dialog box of Figure9.
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Figure 9 - Pipe Editing Dialog Box

25. Perusethe multi-input dialog box,
and correct any erroneous entries.
It should be noted that this table
contains, in addition to the pipe
input data, thetop of rim elevations
that were entered for the upstream
and downstream nodes of the se-
lected pipe. Correcting any eleva-
tion of the selected pipewill bere-
flected in the adjacent pipe, and as-
sociated node.

26. Click at the OK button when all
corrections for the selected pipe
have been made.

When all corrections to the pipes have
been made, we may proceed to check
the nodes. Since the subject work of
thisexample concernsonly thelocation
and top of rim elevations of the nodes,

the nodes need not be checked, if cor-
rectionsto thetop of rim elevationswere
made during the pipe editing phase
above.

However, for the sake of demonstration
we will check one node to describe the
process and the attributes presented to
the user for editing. Note that the
tool isgtill activefromthe prior editing.

27. Click on top of the label of the
sewnodes layer inthe TOC, to de-
note that nodes are to be edited.

28. Click on top of any node in the
view to select it, and display the
multi-input dial og box of Figure 10.
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Figure 10 - Node Editing Dialog Box

29. Perusethe multi-input dialog box,
and correct any erroneous entries.
Correcting any elevation of the se-
lected node will bereflected in the
adjacent pipes.

30. Click at the OK button when all
corrections for the selected node
have been made.

This concludes the devel opment of the
geometry of the sewer model. Had the
subject example sewer been designed
by CEDRA-AVsand, the above sewer
information would have been available.

We are now ready to proceed with the
generation of the sewer profile.
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Stationing The Sewer

In creating a sewer profile, it may be
desired to assign station values to the
saewer model nodesprior to actually cre-
ating the profile. The reason for thisis
that when anode is created it is not as-
signed a station value. As such, when
a profile is created the starting station
of the profilewill be zero.

To assign station valuesto sewer model
nodes in an automated fashion, we will
use the [Compute Stationing] command
which is located in the second menu
combo box (see
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Figure 11) of the
CEDRA-AVsand-
Menus menu
combo box bar (see
Figure 12). In us-
ing this command
there are three
waysto assign sta-
tion values to the
sewer model nodes
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Figure 11
Second Menu
Combo Box Of
CEDRA-AVsand

within a sewer

strip:

*  Fromdownstream to upstream; this
isthe most common.

e From upstream to downstream.

*  With reference to an alignment,
such asthat of aroadway, inwhich
case each sewer node is projected
on said alignment, and the station
and offset values are computed and
stored in the sewer node attribute
table. For this method of station-
ing, the user must have access to
CEDRA-AVland.

For our subject problem wewill usethe
first of the above methods. Thus:

1. Click at the second combo box of
Figure 12, and select the Compute
Stationing command to display the
dialog box of Figure 13.

Figure 13
Sewer Stationing dialog Box

2. Enter lintheServiceArea: andin
the Strip I1d: datafields (in thisex-
ample we only have one of each).

3. Enter 1000 in the Start Sation - ft
(m) - Omit the +: datafield denot-
ing astarting station of 10+00 (the
+ sign isomitted). Regarding this
data entry, note the following:

e Aswill be seen below, sewer
profiles may be stationed ei-
ther from downstream to up-
stream, or from upstream to
downstream.

*  Depending on how the profile
isto be stationed, the starting
station valuewill beapplied ei-
ther to the downstream or up-
stream most node.

4. Scroll down in the Station Com+
putation mode: data field and se-
lect theLinear option. Regarding
this datafield, note the following:
e The Linear option denotes

stationing from downstream to
upstream. Notethat thisisthe
directioninwhichthestripwas
defined.

e The Linear - Reverse Direc-
tion option denotes stationing
from upstream to downstream,
whichisthereverse of how the
strip should have been de-
fined.

*  TheAlignment Projection op-
tion denotes the use of align-

CEDRA-AVsand-Menus

Control Data

j |C0mpute Stationing ﬂ |Hange
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Figure 12 - The CEDRA-AVsand-Menus Menu Combo Box Bar

ment stations and offsets
therefrom. Thisoptionwill be
includedinthisdatafield only
if an aignment has been im-
ported from CEDRA-AVland.

5. Click at the OK button to begin
the generation and assignment of
the station values to the nodes
within the specified strip.

Under the Linear and Linear - Re-
verse Direction options, the geo-
metric length of the pipeisused to
compute the stationing values.

NOTE that the Horizontal Alignment
ID Number: data field pertains to the
third option of the Station Computa-
tion mode: datafield, andisincludedin
the dialog box only if CEDRA-AVIand
is available to the user

Creating TheOverall Sewer Profile

Having stationed the sewer alignment,

weare now ready to developitsprofile.

For this, we will use certain commands

of the CEDRA-AV sand-Menus menu

combo box of Figure 12, and wewill:

*  Createtheprofileof theentire sewer
strip along with aprofile grid;

e Modify theprofilegrid and thenre-
positionthe profilewithinthegrid;
and finaly;

e Cut the sewer profileand grid into
individual sheets.

In perusing the commands of Figure 14,
we see commands which pertain to pro-
files. The [Profile] command generates
the profile of a sewer strip along with a
grid, while the [Profile using Stationing]
command enables [FEIEE
the user to reposi-  [&nnHode
tion thesewer pro- [T . siops
file using the sta-

tion value as-

Profile on Profile
Profile using Stationing

. EPS Graph
signed to anode. |y Profie T able
The[Profile on Pro- Figure 14

file] command su-
perimposes one
profile upon an-
other profile.

Fourth Menu
Combo Box Of
CEDRA-AVland
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1. Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Pr ofile command
(see Figure 14) to display the dia-
log box of Figure 15.

= Annotate Profile

Eivi i o 5 i s b Py il
Soears |1

il 1
Fiok Erien Profil cohinghe Sems

= Annolate Profile

Endm S | Prafile Dala

Howsordal Hawy:  [100

vakcsllas D
Hoawisl basray a1

el it v

Pk Ervegry Blrache [men. Moo v

Flot Back natw ‘wiater Elrvalion [Yepz Hemal  n
Pt S0 gy Gince Liss [Yesy, R T
Tovpa i Carst Full ol

Pk Proii Alight 1a L el Flencf 1 -
Pl Pl 0 Piight o Lk [v'sar. Herol P =

S It ] 18
Erad 5 Lot I_.'p.:*ﬁ Rt
LoweDgnmn  ECALE

LUpom Dok 39071

Hotsortal Scaba |50

e Fuala

Figure 15
Profile Generation Dialog Box

Note that the first two data fields
contain the information that was
entered in the dialog box of Figure
13. The values of these two data
fields would be the same because
we have only one service areaand
one strip. If there were more than
one of each, the user could station
all strips in all service areas, and
then invoke the [ Profile] command,
and select the strip to be profiled.

Enter 1inthefirst and second data
fields as the service area and strip
identification (weonly have one of
eachinthisexample).

Click at the OK button to accept
thedefault EntireProfileoptionin
the third data field (scroll downin
this data field, to see the available
options), and display the multi-in-
put dialog box of Figure 16 for de-
fining theprofilegrid.

Peruse the default values in the
variousdatafields, and particularly
those of the station and datum data
fields.

Enter the data listed below in the

indicated datafields:

* 900 Sart Station: (omit the +
station sign)
This value does not have to,
but it might be desirable to be
the next lower full station.
Note that the starting station

Figure 16
Profile Grid Definition Dialog Box

value was previoudly set to be
1000(10+00).

e 2300 End Sation: (omit
the + station sign)
This value does not have to,
but it might be desirable to be
the next higher full station.

e 525LowDatum:
This value does not have to,
but it might be desirable to be
the next lower multiple of the
vertical (elevation) interval.

e 555 Upper Datum:
This value does not have to,
but it might be desirable to be
the next higher multiple of the
vertical (elevation) interval.

« 50 Horizontal Interval:
This value denotes the fre-
quency of vertical grid lines.

e 2 \ertical Interval:
This value denotes the fre-
quency of horizontal grid lines.

Accept al other defaults, noting the
following comments for the indi-
cated data fields.

e Horizontal Scale: and Verti-
cal Scale: The scales are ex-
pressed infeet per inch for the
USCustomary system (1" =50

and 1" = 5'), and meters per

meter for the Sl (1:100and 1.5).

e Horizontal Heavy: (100') and
Vertical Heavy: (5'). These
valuesshould beafull multiple
of the horizontal and vertical
intervals respectively.

e Plot Energy Grade:
Plot Backwater Elevation:
Plot Srip Capacity GradeLine:
These Yes/No data fields
should be set to No since we
have not performed any of the
indicated analyses.

e Typeof Grid: Thechoicelist
of this data field contains the
available grid types.

e Plot Profile Right to Left:
Plot ProfileGrid Right to Left:
These Yes/No data fields en-
ablethe user to plot the profile
from|eft toright, or right toleft,
both in the same or opposite
direction.

Click at the OK button to proceed
with the development of the pro-
file, whichisplacedinadataframe
at the bottom of the TOC. Thename
of the data frame, containing the
profile, followsthe naming conven-
tion Profile of Strip X, where X de-
notes the strip number entered in
Step 2 above.

Now let us take alook at what we
have created.

Right-click at thelabel of the new
dataframeProfileof Strip 1 inthe
TOC, and then select the Activate
command to display the profile.

Usethe @ ZoomIn, &% Pan and

#= Go Back To Previous Extent
toolsto zoom-in and pan about the
profile, and thenreturnto the origi-
nal extent. Indoing so, we notethe
following issues with the profile
that need attention:
¢ Inorder to match thelayout of
the sewer in the plan view, the
profile should be reversed to
progress from right to left.
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10.

11

12.

13.

14.

e Station valuesare shown with-
out their + sign.

» The starting station of the
sewer is10+00, but itisshown
to be at station 9+00.

» Theelevation heavy gridlines
areonthe5’ and not onthe 10’
values.

Now let usgo back and take care of
these revisions to the profile.

Right-click at thelabel of the L ay-
ers data frame at the top of the
TOC, and then select the Activate
command to return to the original
planview.

Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Pr ofile command
(see Figure 14) to display the dia-
log box of Figure 15. The previ-
ously made entries and selections
areremembered.

Click at the OK button to display
the multi-input dialog box of Fig-
ure 16 for defining the profilegrid.
The previously made entries and
selections are remembered.

Enter the data listed below in the

indicated datafields:

e 520 LowDatum:
The position of the heavy lines
is measured from the low da-
tum.

* 560 Upper Datum:

Scroll down in the Type of Grid:
choice data field , and select the
Full Grid w/Full Roadway Stations
option to display the + station sign
along the bottom of the grid.

Scroll down in each of the Plot
Profile Right to Left: and Plot Pro-
file Grid Right to Left: choice data
fields, and select the y option to
plot the profile from right to left.

15.

16.

17.

Click at the OK button to proceed
with the development of the pro-
file. As stated earlier, the profile
will be placed in a data frame, la-
beled Profileof Srip 1. Sincethis
dataframe exists, the query box of
Figure 17 will bedisplayed.

Click at the Yes button to create
the new profile, whichisto replace
the current

(thelastcre- [® Mt" .IEI
ated) pro- | % euks i

file

Clicking at Figure 17

the No but-  Query To Replace
tonwill dis- Last Created Profile
play an in-

formation message box that the
command hasbeen aborted. Inthis
case click at the OK button to ac-
knowledge and continue.

Asaresult of performing Step 16,
the profile has been created and
stored in the Profile of Srip 1 data
frame. Beforewetake another look
at it, we haveto reposition the pro-
filewithinthegrid. Remember that:
e Thesewer profile starts at sta-
tion 10+00,

e The profile grid starts at sta-
tion 9+00, and

e The[Profile] command aways
positions the start of the pro-
file at the start of the grid.

e The [Profile using Stationing]
command enables the user to
reposition a profile using the
node station values.

Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Profile using
Stationing command (seeFigure 14)
to display the dialog box of Figure
18, whichissimilar to that of Figure
15, with the exception that afourth
(choice) datafield has been added.
The previously made entries and
selections are remembered.
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Figure 18

Profile Generation Dialog Box Of The
[Profile using Stationing] Command

18.

19.

20.

21.

22,

Scroll down in the Add to Data
Frame: datafield, select the Pro-
fileof Strip 1 option, and then click
at the OK button to display the
multi-input dialog box of Figure 16
for defining the profile grid. The
previously made entries and selec-
tionsareremembered.

The query box of Figure 17 isdis-
played.

Click at the Yes button to create
the new profile, whichisto replace
the current (the last created) pro-
file, or click at the No button to abort
the command, and acknowledge
the abortion by clicking at the OK
button of the information box.

After a few seconds the profile is
created and stored in the Profile of
Srip 1 dataframe (see Figure 19).
Using the node station values the
profile has been shifted to the left
for proper alignment. Let us now
take alook at the revised profile.

Right-click at thelabel of the new
dataframeProfileof Strip 1 inthe
TOC, and then select the Activate
command to display the profile.

Usethe @ ZoomIn, &% Panand
#= Go Back To Previous Extent
toolsto zoom-in and pan about the
profile, and thenreturnto the origi-
nal extent. In doing so, we note
that our previous concerns have
been addressed to our satisfaction.

Right-click at thelabel of the L ay-
ers data frame at the top of the
TOC, and then select the Activate
command to return to the original
planview.
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Cutting Out Of The Drawing Sheets

As most engineers are aware, the ma-
jority of sewer profilesdo not fit for dis-
play within the confines of one stan-
dard engineering drawing sheet. There-
fore they have to be broken down into
two or more sheets. We are about to
demonstrate how this can be done.
Before proceeding with the sheet cut
out process, it isrecommended that the
user:

* Reviews the overall profile, and

plan view;

»  Account for the physical size of the
drawing sheet and horizontal and
vertical scales to be used; and

» Determine the location (points)
where the overall profile is to be
cut out, and the low and upper da-
tum limits.

For the sake of this exercise, let us as-
sume that the desired point to break the
overall profileisat station 16+00.

1. Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Pr ofile command
(see Figure 14) to display the dia-
log box of Figure 15. The previ-
ously made entries and selections
areremembered.

2. Accept the defaults of thefirst and
second data fields for the service
areaand strip identification.

Figure 19 - Overall Sewer Profile

3. Scroll down the Plot Entire Pro-
file or Sngle Sheet: datafield, se-
lect the 1 option, and click at the
OK button to display the multi-in-
put dialog box of Figure 20.

Note that the dialog box of Figure
20 is similar to that of Figure 16,
with the sole exception of a new
datafield at the bottom of the dia-
log box.

4. Inthismodified dialog box:
e Enter 550 in the new Upper
Datum: datafield to reducethe
height of sheet 1;

e Enter 1600intheEnd Sation:
data field (the upper station
limit of thefirst drawing sheet),
and accept all default values.
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Figure 20
Profile Generation Dialog Box
With Sheet Clip Limits

5. Scroll down the new Create Sheet
Datafor Strip (Y=yes, N-no): data
field, select they option, and then
click at the OK button to display
the query box of Figure 17.

The program will now proceed to
cut out sheet 1 of the overall pro-
file and generate profile clip data
for all of the sheets comprising the
profile, which in our case is two.
When sheet 1 has been cut out, a
box with the message:
2 Profile Clip Sheet records have
been created for Sewer Strip 1
is displayed.

6. Click atthe OK button to acknowl-
edge.

Now let us review oneitem. Dur-
ing the sheet cut out process the
program develops a table called

PROFILECIlipData. This table

contains one record per cut out

sheet, and is populated depending
upon the selected option in the new

Create Sheet Data for Srip (Y=yes,

N-no): datafield of Figure 20.

« If a negative response is se-
lected, asinglerecordisadded
tothetablefor the specific cut
out sheet being processed.

e |If a positive response is se-
lected, the program computes
the station span between the
start and end stations of the
first cut out sheet, and applies
itto therest of the overall pro-
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file, with thelast sheet contain-
ing whatever is left over. A
record is then added to the
table for how ever many cut
out sheets are computed.

file, or click at the No button to abort
the command, and acknowledge
the abortion by clicking at the OK
button of the information box.
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The program will now proceed to

7. Click atthe Sour cetaginthe TOC, reposition the sewer profile within
scroll to the PROFILEClipData _ - sheet 1 of the overall profile.
label (thisisthe name of the above . Figure 21
saidtable), right-click thereon, and Selection Of The Sheet To Be Cut-Out  14. Scroll down to the bottom of the
select the Open command to open _ TOC where you will see the data
thetable. You will notice that this * Scroll down in the Add to frame labeled Sheet 1 of Profile 1.
table contains most al of the pro- Data Frame: data field, and _ .
filegrid attributes. select the Sheet 1 of Profilel  15. Right-click at thelabel of the new
option; and dataframe Sheet 1 of Profile1, and
8. Closethe table by clicking the X _ _ select the Activate command to dis-
button in the upper right corner. *  Click at theOK buttontodis- play the profile of the first sheet
play the modified dialog of Fig- (seeFigure 22).
9. Click attheDisplay taginthe TOC, ure20.
scroll toreturnto theoriginal TOC. _ _ 16. Right-click at thelabel of the L ay-
12. Inthedialog of Figure 20: ers data frame at the top of the
10. Click at the fourth menu combo * Make certain that the dis- TOC, and then select the Activate
box of the CEDRA-AVsand-Menus played defaultinthe new Cre- command to return to the original
menu combo box bar (see Figure ate Sheet Data for Strip plan view.
12), and select the Profile using (Y=yes, N-no): datafieldisthe
Stationing command to display the noption. If not, select it. Wewill next cut out the second sheet of
dialog box of Figure 21. the overall profile.
e Accept al other default vaues.
11. Inthedialog box of Figure21: 17. Click at the fourth menu combo

e Accept thedefaultsof thefirst
two datafields;

* Scroll down in the Plot En-
tire profile or Single Sheet:
datafield, and select the 1 op-
tion;

* Click at theOK buttonto dis-
play the query box of Figure
17.

13. Click at the Yes button to create

the new profile, whichistoreplace
the current (the last created) pro-

box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Pr ofile command
(see Figure 14) to display the dia-
log box of Figure 15. The previ-
ously made entries and selections
areremembered.
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Figure 22 - Profile Of Cut out Sheet 1
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18. Accept the defaults of thefirst and
second data fields for the service
areaand strip identification.

19. Scroll down the Plot Entire Pro-
file or Sngle Sheet: datafield, se-
lect the 2 option, and click at the
OK button to display the multi-in-
put dial og box of Figure 20.

20. In this dialog box we will modify
the grid datums:
e Enter 530inthenew Low Da-
tum: datafield;

e Enter 560 in the new Upper
Datum: datafield; and

* Click attheOK buttonto dis-
play the query box of Figure
17

21. Click at the Yes button to create
the new profile, whichistoreplace
the current (the last created) pro-
file, or click at theNo button to abort
the command, and acknowledge
the abortion by clicking at the OK
button of theinformation box.

22. Repeat the preceding Steps 10 to
16 with the following exceptions:
e InStep 11 select the 2 option
in the Plot Entire profile or
Sngle Sheet: datafield.

e In Step 11 select the Sheet 2
of Profile 1 option in the Add
to Data Frame: datafield.

e InStep 14 and Step 15 substi-
tute Sheet 2 of Profile 1 for
Sheet 1 of Profilel. SeeFig-
ure23.

Sewer Modification And
Profile Regeneration

Since sewer design is an iterative pro-
cess, a profile may have to be gener-
ated two, or moretimes. Thelocation of
manholes may change, manholes may
be added or deleted, and inverts may
change. For the sake of simplicity for
this exercise, we will assume that
changes have been made, and they have
properly been reflected in the popula-
tion of the model by use of the tool
of the CEDRA-AV sand-Toolstoolbar.

The following steps demonstrate how
multiple cut out sheets can be produced.

1. Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Pr ofile command
(see Figure 14) to display the dia-
log box of Figure 15. The previ-
ously made entries and selections

2. Accept thedefaults of thefirst and
second data fields for the service
areaand strip identification.

3. Scroll down the Plot Entire Pro-
file or Sngle Sheet: datafield, se-
lect the Range of Sheets option,
and click at the OK button to dis-
play the multi-input dialog box of
Figure 24.

4. Enter 1intheSart Sheet ID: data
field, enter 2 inthe End Sheet ID:
datafield, and click at the OK but-
ton. If there wereto be 8 drawing
sheets, we would have entered 8,
instead of 2, in the second data
field.

The program will now proceed to
cut out the number of sheets.

5. Click at the fourth menu combo
box of the CEDRA-AVsand-Menus
menu combo box bar (see Figure
12), and select the Profile using
Stationing command to display the
dialog box of Figure21.

6. Inthedialog box of Figure21:
e Accept thedefaultsof thefir st
two datafields;

« Scroll down in the Plot En-
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Figure 23 - Profile Of Cut out Sheet 2
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datafield, and select theRange
of Sheets option;

e Scroll down in the Add to
Data Frame: data field, and
select the Sheet 1 of Profile 1
option; and

e Click at theOK buttonto dis-
play themodified dialog of Fig-
ure24.

= Range of Sheets (o be Plotted;
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Figure 24 - Range Of Drawing Sheets

7. Enter 1intheSart Sheet ID: data
field, enter 2 inthe End Sheet ID:
datafield, and click at the OK but-
ton. If there wereto be 8 drawing
sheets, we would have entered 8,
instead of 2, in the second data
field.

The program will now proceed to
cut out the number of sheets, in our
example two. Due to the naming
convention used by the program,
the[Profile using Stationing] command
knowswhich dataframethe cut out
profile isto be added to.

Once al of the sheets have been
cut out, the program will return the
map to its last display.

8. Scroll down to the bottom of the
TOC, right-click at thelabel of the
dataframe Sheet 1 of Profile1, and
select the Activate command to dis-
play the profile of the first sheet
(seeFigure22).

9. Scroll down to the bottom of the
TOC, right-click at thelabel of the
dataframe Sheet 2 of Profile 1, and
select the Activate command to dis-
play the profile of the second sheet
(seeFigure23).

10. Right-click at thelabel of the L ay-
ers data frame at the top of the

TOC, and then select the Activate
command to return to the original
planview.

Summary

This month we have demonstrated: (a)
the procedure for creating the overall
profile of astorm water system, (b) how
to cut the overall profileinto individual
drawing sheets, and (c) how to mass
regenerate said sheets when changes
to the sewer are made which affect its
profile.

Although the generation of the profile
of a storm water system was demon-
strated, the generation of the profile of
a wastewater or combined sewer sys-
tem would be for al intents and pur-
poses identical to the methodology de-
scribed in this bulletin.

Similar to the said methodology would
be the development of the profile of a
water main. Thebasic differencewould
be that instead of developing the water
main profile from within CEDRA-
AVsand, it would be developed from
within CEDRA-AVwater.

If itisdesirableto superimposetheorigi-
nal ground profile, it can be: (a) drafted
by use of any of the available tools in
the CEDRA ToolsPaletteor (b) if atable
of Station and Elevation values were
available, the[Plot Profile Table] command
could be used.

Using the CEDRA-AVIand softwarein
conjunction with the alignment of the
sewer, theoriginal ground profile could
be extracted from an available TIN or
set of contours. In this scenario, the
sewer’ s center line, rather than that of a
roadway, would constitute the align-
ment along which the ground profile
would be extracted.

The profile extracted from the above
process would be stored in adBasefile
following the ogX_pro naming conven-
tion, where X denotes the horizontal
alignment number. The[Plot Profile Table]
command within CEDRA-AVsand or

CEDRA-AVIand could then be used to
plot this profile, superimposing it upon
the sewer profile, which was created
using CEDRA-AV sand.

Such a combined sewer and existing
ground profile could then be combined
with the plan view of the overall devel-
opment, to which the sewer has been
added, to produce plan and profile
(P&P) sheets. The CEDRA-AVIand
methodol ogy for producing P& P draw-
ings was addressed in the November
2005 issue of the Command Of The
Month bulletin.

If you have arequest for Command
Of The Month, feel free to phone,
fax or e-mail your request to The
CEDRA Corporation.




