www.technologismiki.com

Desigh sewer collector

© 2012 TechnolLogismiki

WHITEPAPER

Vorks

www.technologismiki.com
] |recuno

Advanced Technical Software

5 Imitou str, 15561, Cholargos, Athens, Greece
tel: ++30 210 65 64 147 - fax: ++30 210 65 48 461
www. technologismiki.com - info@technologismiki.com



2 Design sewer collector

Table of Contents

Chapter | About the whitepaper

1T o T X Y 4
D7~ T 1, | - P 4

Chapter Il Steps

1 Step 01: NEeW Project......ccoiieiiiiiiiici i ircs s s s sse s s rss s s s s e s s s s s e nas s e nasssnmsssensssennssnen 6
2 Step 02: Regulations and RUNOFf Areas.......c...ccuciiieiiiieiiiieiiisirscs s s e rea s s semanes 7
B T =Y o 0 (V=3 ) o T PO 10
S =Y o 307 S U [y o 18
E I 1Y o T 1L =T T | oSS 20
6 Step 06: Printing.......cccoiieiiiiiiiiiiirci s s e s e rr e e e e e s naarr s rnnrenanan 28
Chapter Il Help

T =Y o3 T o= T =T U0 o Yo O 30

Keyword Index 0

© 2012 TechnolLogismiki



Chapter




Design sewer collector

1.1

1.2

About the whitepaper

Purpose

Note that the procedures presented herein are not necessarily optimum. The
purpose of this whitepaper is to demonstrate the main features and
capabilities of the program through a small example.

Also note that the metric unit system and Greek regulations are used with this
example. This is not restrictive, as different unit systems and regulations can
be used.

The purpose of this whitepaper is the design of a sewer collector that will be built for
the needs of a village. The area of the village is 50 hectares (ha). The collector has a
length of 1000m. The population of the village was 498 persons in 1991 and 544
persons in 2001. The design of the collector should follow the Greek regulations.

The known ground elevations are as follows:

Stations Ground Elevations

(m)
0+000 150
0+140 147

0+160 147.5
0+260 145.4
0+400 145

0+420 144.8
0+600 142.3
0+620 142.7
0+640 142.3
0+800 141.2
0+960 140.5
1+000 140.2

Nevertheless, the distances between the check points should be taken equal to 20m.
The collector handles sewage from domestic use only. The Manning friction formula
will be used.

Software

In order to complete the example successfully, the following software is required:

e Sewer Networks v11.0.

Later versions of the aforementioned software may be incompatible with the structure
of the example as it is presented herein.
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6 Design sewer collector

2.1

Steps

Step 01: New Project

Select New Project from the File menu. The program will remove any data from

memory and prepare to start a new project:

¥ Sewer Networks

File Edt Wiew Data Objscts Profles Resuts Help

| &= = 2 2 ¢

Hew Open Save Frink

Flan view | profilss

ok

Cut

[s &£ & 2] #a

Paste  Calculations  Settings  Profiles  Quantiies Help Exit

Options
Climatalogy

& Hydralogy

& Hydraulics

& Quality

®- Curves
Time Series
Time Patterns
Map Labels

400

|7 Title |
+=F 4N
B rmation

ation

-400

[ Time frame

Tide ARRRD R

-400

-400

HQ|oVoOH —CBEBR NT | AY &585 |2

-200 0 200 400

-200 0 200 400

400

200

-200

-400

¥ =-119.607088, ¥ =571.456086

In case of sewer networks, the flows are in general small. It is convenient to use L/s
instead of m3/s. From the menu, select Data > General Data > General and select

L/s as flow units:

General | Dates || Time Steps | Dynamic Wave | Interface Files | De‘s}\

Model preferences

Flow units
Infiltration model

Routing method

Miscellaneous options

[ allow excess water panding
[report cantrol actions
[Jreport input summary
[[]skip steady state periods

[J1agnore rainfall data and runoff computations

Lis v
[Horton v
|Kinematic wave v
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Press Ok.
2.2 Step 02: Regulations and Runoff Areas

First we will select the regulations. From the menu, select Data > Options >
Algorithm:

Configure algorithm...

Settings

Peak cosfficient | Greek regulations 696/64

Extra flow rate

|User values

[IMake default for all new projects

Select the peak coefficient to be evaluated according to Greek Regulations 696/64
and the extra flow rate to be taken from user values. Press Ok to close the form.

From the menu, select Data > General Data > Design. Type 3.0 as the maximum
sewer peak flow factor:

Options...
General | Dates | Time Steps | Dynamic Wave | Interface Files | Design |
Design
Conduit placsment sutomation R
Cuts in excavations measured From ground v
Inlet bottoms measured From sublayer ]
Kinematic viscosity (m2/s) (ft/s) 0.00000131 | =l
Density (ka/m=) (Ib/ft=) \999‘750 ] [
Maximum sewsr pesk flaw factor fa0000 |

According to Greek Regulations, the maximum sewer peak flow factor cannot exceed
3.0.

Next, we will define the characteristics of the runoff areas. Select Data > Runoff
areas:
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Runoff areas...

Data

- " Sewage rate Extra sewage Add
Mo Dascription Runoff coefficient iyl (Uerhe

Remove

Edit

Press Add to add a new area:

Add new area...

Data

Description

Runoff cosfficiant 0.0000 il
Sewsge rate (L/s/ha) 0.0000
Extra sewage (L/s/ha)

Type A1l as the description of the new area. The runoff coefficient is irrelevant in this
case. To evaluate the sewage rate, click the button with the ellipses ("...") in the
previous picture. The following form appears:

Calculate sewage rates...

Dats

Dasion erind (ysars) a0 \ | (u]
Total area (ha) sof Y\ v
Population 0 o]
Sewage rate (Ls/ha) 0 il
Extra sewage (L/s/ha) 0

Set the design period equal to 40 years and the total area equal to 50 ha. The
population is unknown and must be estimated. Click the button with the ellipses
("...") in the previous picture. The following form appears:
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Population growth calculator... Fg|
Data
Design period (years) fo
[JUse 1971 census
[Juse 1981 census
[Fluse 1991 census [a498
[#] Use 2001 census (544
Maximum possible population lo
Growth model [Unear growth v
Estimated population {2047} 756

Fill the data for the 1991 and 2001 census and deselect the use of 1971 and 1981
census. The maximum possible population is an upper limit to the population and
depends on the characteristics of the village. Depending on the amount of entries,
various growth models may be employed. In this case, only the linear and exponential
growth are available.

Assuming that we choose the linear growth model, the estimated population is 756
persons. Press Ok.

To estimate the sewage rate, click the button with the ellipses ("...") in the following
picture:

Calculate sewage rates...

Data

Design period (years)
Total area (ha)
Population

Sewage rate (L/s/ha)

Extra sewage (L/s/ha) 0

The following form appears:

*# Calculate sewage rates...

Data

Total area (ha) S0.0000

Population 756

Water consumption (L/day/person) T |
Percentage to sewer (0-100%) 30

Daily pesk cosfficient 15

Increase coefficient (0-100%) 0

Sewage rate (L/s) 1.5750

Sewage rate {L/s/ha) 0.0315

Typical values include water consumption equal to 150 L /day /person, 80% of the
water consumption ends up in the sewer and the daily peak coefficient is set equal
to 1.5. Press Ok to accept the calculated values of sewage rate and return to the
previous form:
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10 Design sewer collector

Data

Design period (years)
Total area (ha)
Population

Sewage rate (L/s/ha)

Extra sewage (L/s/ha)

Calculate sewage rates...

40 [u])
50 [u])
756 -
0.0315 L.
[l

Assuming that the extra sewage is equal to 10% of the sewage rate, enter 0.0031
L /s /ha in the corresponding field. Press Ok.

Press Ok again to add the area to the list:

Runoff areas...

Data

o Description

Runoff coefficient

Sewage rate
(Lfs/ha)

Extra sewage Add
(Ls/ha)

0.0000

0.0315

SO

Press Ok to close the form.

2.3 Step 03: Network

In this step, you will define the network and its connectivity.

Since there is no plan view, the distances between check points will be input
explicitly. Alternatively, you can activate the snap to a 20 * 20m grid. Click the

options button in the plan view:

© 2012 TechnoLogismiki



Steps 11

7 Sewer Networks

Fle Edt Wew Data Objects Profles Resuls Help

B g a8 a2 9 @ 4 B (8 L { 9
New Open Save Print Undo ! cut Copy Paste Calculations  Settings Profiles Quantities Help Exit
Plan view | profiles
o AARARDHEY IO 0VOH —CBEE NT AY &85 2
ptions
Climatalogy -400 -200 ] 200 400
- Hydrology
- Hydraulics
- Quality
[#- Curves
Time Series 400 il
Time Patterns
Map Labels
200 200
& a
-200 -200
-400 -400
Timne frarns 400 om0 0 S0 400

W o=-Z7 465331, ¥ =551 964561

The following form will appear:

Sketch options E\
Grid Snap to grid
[¥] Grid active [¥] Snap active
I Font ] [ Fen I SR 20
Spacing ¥ 20
[ Fontcolor ][ pencabr |
Base X 0
oo Base T 0

[ 0snap active Background

vl
[¥] Quadrant

[ Node

Check Snap active and set the spacing X and spacing Y equal to 20. Press Ok.

Using the zoom tools of the plan view (or using the roller of the mouse), zoom in the
drawing to show the correct grid graphically. from the menu, select Objects > Add >
Junction. Holding down the CTRL key, click successively on the plan view to define
51 junctions boustrophedon:
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7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]

File Edit Wiew Data Ohjects Profiles Resuls Help
Ei = H =) 9 ¢ 4 B Ir} & o
New Open Save Print. : . cut Copy Paste Calculations  Seftings  Profiles Quantities Help Exit
Plan view | profiles
i AARALERY RO OVOH —CBEBR NT AY &8585 -2
ptions
Cltrabatagy 400 -0 360 340 @20 300 280 260 240 220 200
Ha0 480
- Hydrology
- Hydraulics
- Quality
® Curves . 440
Time Series
Time Patterns
Map Labels
Hzo 420
a0 L B S S S IR S S S 400
i h ! =i 4 35 x 7 B 9 o
e -8 -8 &0 - -0 -8 380
g s nz e 15 J4 ns iz it
e & ¢ @& & @& 0 & 0 360
122 123 124 125 J26 127 28 129 130
ga0 () 340
140 pci) pe Ecrs pe 135 T34 =3 Iz 151
20 () 320
41 4z M3 144 M5 6 M7 148 M9 50 51
oD 300
a0 280
a0 260
Tirns frarne 400 380 360 340 30 300 280  -260 240 220 200
X =-339.660895, ¥ =485.707071

From the menu, select Objects > Add > Conduit. Holding down the CTRL key, click
successively from junction to junction to create conduits according to the flow

direction:
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2 Sewer Networks
ile  Edit Wiew Data

- [C:\SHARED\04-3\English\G-B04-W03.m504]
Objects Profles Results Help

13

Tirne frame

-400 -380 -360 -340 -320 -300

-280

-260 -240 -220

-200

O = =] ] 9 3 £ By B IF] & o
Hew Open save Prink: cut Copy Paste  Caltulations  Settings  Profiles  Quantities Help Exit
| Plan view ipr?m??
i ARARADHY DO/ 0oVOH —wC@ER NT A Y &85 -2
ptions
climatology -400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200
|60 460
- Hydralogy
®- Hydraulics
#- Quality
& Curves laag 440
Time Series
Time Patterns
Map Labels
|20 420
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N 2 oz B o3 MW o B s B g F ooz B s ¥ YI
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VI c19 M9 cig ME iz M7 cig N6 s NS 4 M4 g3 N3 gz N2 ¢ M
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R ez B2 ey 1235 0ay B4 gpy o5 gps W60 re 12T car R8iGre 1A ag v'
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SR S8 A S A% At At At A s As B S 0
‘y' 39 19 o3 1W ocay B o3 1@ o35 I cme B ocay BEocxp B2 ooy Bl
9
2 & oy Y oy Y & e g oy Py
-G-8 0 -0 30 >0 >0 >0 >0 >0 0
M1 et M2 o4z 343 caa M cas M5 cas M6 cap M7 car M3 cag M3 cag 350 omp 51
BOD 300
a0 280
=) 260

¥ =-338.001443, ¥ =4£6.370851

The data input becomes significantly easier if we create the profile. From the menu,
select Objects > Add > Profile. Click junction J1 first and then click junction ]J51.
The program seeks the shortest route connecting these two nodes. Press ENTER to
define the profile. The network looks like this:
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7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]
Fle Edit Wiew Data Objects Profles Results Help

Ei = =] =) 9 5 4 B B (8 &£ & o

Hew Open Save Prink cut Copy Paste | Calculations  Settings  Profles  Quantities Help Exit
‘7P\an view | Profiles
Title RARADRY T0O OVOH —wCFBER NT A% £F&&5 2

Options
-400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200

Climatalogy
- Hydralogy Hed 460

®- Hydraulics

- Quality

& Curves Lo 240
Time Series
Time Patterns
Map Labels

@20 420

|. Title
| =& 494

{300 300

280 280

E60 260
Time frams -400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200

% =-303.818739, ¥ =487.034632

Select the Profiles tab below the main toolbar and click on the profile (automatically
named as PR1) from the list on the left. Click on the Nodes tab above the
spreadsheet:
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7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]
Fle Edit Wiew Data Objects Profles Results Help

Ei = =] =) 9 3 4 B B (8 &£ & o

Hew Open save Prink: cut Copy Paste  Caltulations  Settings  Profiles  Quantities Help Exit

Plan view | Profiles |

IR RRRO@mE L

Koses Links |

# Type Mame | ¥-Coordinate | v-Coordinate | Station e‘efgaggd(m) e‘ev‘:t“‘sn"t(m) —
1 Junction |31 -400 400|0+000 {1 {3
z Junction |32 -380 400|0+000 {1 {3
3 Junction (33 -380 400|0+000 {1 {3
4 Junction (14 -340 400|0+000 £ {+
5 Junction |35 -320 400|0+000 {1 {3
6 Junction (16 -300 400|0+000 £ {
7 Junction (37 -280 400|0+000 {1 {3
3 Junction |38 -260 400|0+000 {1 {
9 Junction |39 -240 400{0+000 {1 {
10 [Junction  |310 -220 400{0+000 {1 {
11 [Junction |311 -220 380(0+000 {1 {1
12 [junction [112 -240 380(0+000 {1 {
—— 13 [Junction [113 -260 380(0+000 {1 {
14 [Junction |14 -280 380 0+000 {} {+ @

Unable to draw profile: Inlet Elevation of conduit [C1] is missing

As displayed in the status bar, drawing the profile is impossible as critical information
is missing. Click on the Links tab. To facilitate data input, from the menu select
Profiles > Stations:

Branch stations... El

Node Station (m) [~ Incremental
il 0+000 —

] 0+040

14 0+060

15 0+080

16 0+100

7 0+120

18 0+140

19 0+160

10 0+180

11 0+200

a1z 0+220

13 0+240

114 0+260

116 0+300

117 0+320 3 Cancel

Press Incremental. The program assign the correct stations to junctions according to
the distances in plan view. Press Ok.

Back in the main form, enter the ground elevation data in the Nodes tab. The fields in
the Ground Elevation are displayed within curly braces "{}". In general, the curly
braces mean that the specific field is auto-filled based on logical rules. In this case,
the logical rule is the linear interpolation between upstream and downstream known
values. For the Invert Elevation column, the logical rule is the lowest of the
elevations of all conduits connected to the specific junction.
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After the data input, the program looks like this:

7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]

Fle Edt ¥ew Data Objects Profles Resuls Help
0 =] =] =) 9 ¢ & By ] & 7]
Hew Open save Prink : » cut Copy Paste  Cakuations  Seftings  Profles  Quantities Help Exit
view | Profiles
ere ] AR QRO ®E| L2
Nodes Links |
A
# Type Mame | X-Coordinate | Y-Coordinate | Station e‘efgaggd(m) e‘ev‘:t“‘sn"t(m) S
1 [wunetion |1 ~a0n a0n]0+0n0 150,000 I
2 |wunction |32 80 aon|0+020 {149,571} I
3 |wunction |33 ) 40n]0+040 {149,143} I
4 |ounction [m 340 00| 0+060 (1457141 I
5 [wunction |35 a2n a0n|0+080 1452861 I
6 |wunction |36 ~a0n 400|010 147,857} I
7 |wunction |37 280 aon|0+120 {147 4251 I
5 |wunction |38 280 a00|0+140 147 000 3
9 |ounction |e 240 a00|0+160 147 500 3
10 |ounction |110 220 a00|o+180 {147,080} 3
11 |ounetion |11 220 380|0+200 {146,560} 3
12 |ounction |mz 240 380|0+220 {146,240} 3
e 13 |ounction |:3 260 380|0+240 {145,820} 3
14 |ounction |14 280 380|0+260 145 400 3 .
Unable ta draw profile: Inlet Elewation of conduit [C1] is missing ¥ =414 538240, ¥ =132 938023

Note that the cells in which you typed a known ground elevation do not have curly
braces. On the other hand, the unknown ground elevations are auto-filled based on
upstream and downstream known values and, thus, they are displayed within curly

braces.

In general, to define a known value just type it explicitly. To return the field in auto-fill
mode, select it and press DEL or enter a zero-length string

Click the Links tab, above the spreadsheet. The spreadsheet is loaded with link data:
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. Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504] =1]E3]

Fle Edit ¥ew Data Objects Prafles Resdlts Help
| =] H & i 3 & By B s Y & 7] #
Hew Open Save Print Unda cut Copy Paste  Calculations  Settings  Profiles Quantities Help Exit
Plan view | Profiles |
BARRDmT &
Nodes |[Tinks
3

# Type Narne e‘ev;“‘s; - Elevg‘éﬂit(m) Shape Length (m) Slape

1 Conduit  |ci I I fDz0} 100,000 0.00000

z Conduit  |Cz I I fD20} 100,000 0.00000

3 Conduit  |C3 I I fDz0} 100,000 0.00000

4 Conduit | C4 I I fDz0} 100,000 0.00000

5 Conduit | C5 I I fDz0} 100,000 0.00000

6 Conduit | CE I I fD20} 100,000 0.00000

7 Conduit  |C7 I I fDz0} 100,000 0.00000

3 Conduit  |cg i+ i+ {Dz0} 100.000 0.00000

9 Conduit  |cg i+ i+ {Dz0} 100.000 0.00000

10 |[conduit |c10 i+ i+ {Dz0} 100.000 0.00000

11 [conduit |c11 i+ I {Dz0} 100.000 0.00000

12 |conduit |c12 i+ i+ {Dz0} 100.000 0.00000

T 13 |conduit |c13 i+ i+ {Dz0} 100.000 0.00000

14 |[conduit |c14 i+ i+ {Dz0} 100.000 0.00000 a

Unable to draw profile: Inlet Elewation of conduit [C1] is missing % =414 538240, ¥ =132,938023

Note that although the distances are equal to 20m (based on the plan view) the
program can use a different value. This facilitates data input when there is no plan
view. Also, it allows for backwards compatibility with respect to earlier versions of the
software. The default value of length for a new link is 100m. This can be modified by
selecting Data > Options > Default Values from the menu. In this way, the length
of the conduits would be 20m (i.e. we wouldn't need to activate the snap to grid).

You can modify the length of all conduits by typing 20 in all cells. An easier way is to
select all the cells in this column and press DEL. Auto-fill will be activated for all cells.
The logical rule is to assign the lengths measured from the plan view (which, due to
the grid, are all equal to 20m):
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24

ewer Networks HARED\04 -3\English\G-B04-W03.m504]
Fle Edt Wew Data Objects Profies Resuls Help
Ei = = @ ‘9 ¢ 4 B I & o
New Open Save Print Undo - cut Copy Paste  Colcultions  Settings  Profiles  Quantities Help Exit
n view| Profiles |
I 0 0 0 2. © bl | 2
Nodes |[Tinks
-~
# Type Narne e‘ev;“‘s; - Elevg‘éﬂit(m) Shape Length (m) Slape =
1 |Conduit |ci {r it {D20} {20,000} 0.00000
2 |cCondut |c2 {r {r {D20} {20,000} 0.00000
3 |cCondut |c3 {r {r {D20} {20,000} 0.00000
4 |condut |c4 {r {r {D20} {20,000} 0.00000
5  |cCondut |cs {r it {D20} {20,000} 0.00000
5 |cCondut |ce {r {r {D20} {20,000} 0.00000
7 |cCondut |7 {r {r {D20} {20,000} 0.00000
8 |condut |cs {r {r {pz20} {20.000} 0.00000
9 |condut |c9 {} {r {pz20} {20.000} 0.00000
10 |conduit [c10 {} {1 {pz0} {20.000} 0.00000
11 |conduit [c11 {1 {r {p20} {20.000} 0.00000
12 |conduit [c12 {r {r {pz20} {20.000} 0.00000
—— 13 |conduit [c13 {} {r {pz20} {20.000} 0.00000
14 |conduit [c14 {} {1 {pz0} {20.000} 0.00000 <
Unable to draw profile: Inlet Elevation of conduit [C1] is missing % =414 538240, Y =132 938023

Step 04: Runoff

In this step, you will provide data regarding runoff. Click the Plan view tab below the

main toolbar:
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2 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]
Fle Edt Wew Data Objects Profles Resuls Help

Ei = =] & 9 4 B B (8 &£ & o

Hew Open save Prink: Undo cut Copy Paste  Caltulations  Settings  Profiles  Quantities Help Exit

L

‘ Plan view | profiles

g‘t‘: RAKADHWY TO OVOH —oCBER NT A% §5§85 -2
£ 400 380 360 340 @20 900 280 2A0 240 220 20

Climatalogy
- Hydralogy Hed 460

®- Hydraulics

- Quality

& Curves Lo 240
Time Series
Time Patterns
Map Labels

[ Title

}4};=E @« N

BOD 300
a0 280
=) 260
Time frame -400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200
b ;] -
Unable to draw profile: Inlet Elevation of conduit [C1] is missing ¥ =-351.940837, ¥ =466.702742

We will make the safest assumption that all the runoff area ends up in the first
junction. Double-click on junction J1 in the plan view to display its properties:

n| propertie

Fropsrty Walue [=

Mame a1
X-Coordinate -400
Y-Coordinate 400

Description

Tag

Treatment Mo
Ground elevatiol 150.000
Invert elevation {}

Initial water dep| 0.000
Surcharge deptt 0.000
Ponded area {m | 5.0000
Station 0+000
Inlet type {No inlet}
Bottomn elevatior {}

Ditch slevation { {}
Generic elevatio {}

Depth {m)

Flaoding (L/s)

Head {m)

Lateral inflow (L

[ ok J[ cancel |

Double-click on Inflows and then click the button with the ellipses "...". The inflows
form will be displayed. In the Area tab, enter the full area of 50ha:
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20 Design sewer collector

Inflows editor... X]

Direct | Ory weather | ro1t | Areas |

Areas

Mame Area (ha)

Al 50

Press Ok to close the form.
25  Step 05: Design

In this step, you will proceed with the design of the network. From the menu, select
Data > Conduit Shapes:

Conduit shapes...

&

Remove

Specifications

Edit

Copy

Export

Select All
Select Mone

Select Invert

I

o

Cancal

Move Up Mave Down

Press Add. In the Shape data tab, input the data of a circular shape made of PVC
with internal diameter of 0.2m:

Add new specification. ..

Shape data | Canstruction |

Shape data
Type [circutar v
Shape name [p oo |

Comments | |0
Matsrisl [ruc g

aAvailable quantity (pes) [ unlimited 0

Diameter {m) 0z [u]
Geometry 2 (m} i u
Geal 0 u
Geametry 4 (H/) [ u
Barrels 1]

(Mo Transect)

(No Shaps Curve)
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Click the Construction tab and enter additional data:

Press Ok to store the conduit shape:

In similar manner, you can input additional conduit shapes.

Note that this procedure needs not be repeated for each project. After you have

Edit specification...

Shaps dats | Construction |

Construction

Top thickness (m}

Manning cosfficient
Darcy-ieisbach coefficient
Hazen-Willisms coefficient
Maximumn velogity (m/s)
Maximumn capacity

[ caleulate flexcall
[ calculate reinforcements

[ calculate forms

0.020 [u])

FE—

[]calculats asphalt sealsr

C—

Conduit shapes...

Specifications

X
Booz PETTIpS
Tt 1
Shape name D020
ST
Type Circular
Liamerif () L
Barrels 1
Material PYC
Thickness {m} 0.020
Manning cosfficient 0.0100
Darcy-Wsisbach cosffigient 0.0000
Hazen-williarms cosfficient 0.0000
Maximurm capacity 0.50
Maximurn velocity (m/s) 1,20
Available guantity {pcs) Unlimited
Calculate reinforcements Mo
Reinforcement weight (ka/m) 0.000
Calculate forms Mo
Ares of o (A 2.0000
Calculate flexcell Mo

21

defined a full set of conduit shapes, with various sizes and made of various materials,

select Export to export the data to an external file. This file may be imported by

pressing the Import button in other projects.

We will set the newly defined shape to all the conduits of the collector. Select the

Profiles tab, click on the PR1 profile and then click on the Links tab. Select the "D
0.20" from the drop-down list as the Shape of the first conduit:
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7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]

Fle Edit ¥ew Data Objects Prafles Resdlts Help
| =] H & i & By s & 7]
Hew Open Save Print Unda cut Copy Paste  Calculations  Settings  Profiles Quantities Help Exit
Plan view | Profiles |
S 0 A 0 2 D & |
X
odes [[Tinks W
3
# Type Narne e‘ev;“‘s; - Elevg‘éﬂit(m) Shape Length (m) Slape
1 Conduit  |C1 I I D 0.20 £20,000} 0.00000
z Conduit  |cz I I 1D 0.20} £20.000} 0.00000
3 Conduit  |C3 I I 1D 0.20} £20.000} 0.00000
4 Conduit | C4 I I 1D 0.20} £20.000} 0.00000
5 Conduit | C5 I I 1D 0.20} 120,000} 0.00000
6 Conduit | CE I I 1D 0.20} £20.000} 0.00000
7 Conduit  |C7 I I 1D 0.20} £20.000} 0.00000
3 Conduit  |cg i+ i+ {D 0.20} {20000} 0.00000
9 Conduit  |cg i+ i+ {D 0.20} {20,000} 0.00000
10 |[conduit |c10 i+ i+ {D 0.20} {20000} 0.00000
11 [conduit |c11 i+ I {D 0.20} {20000} 0.00000
12 |conduit |c12 i+ i+ {D 0.20} {20000} 0.00000
T 13 |conduit |c13 i+ i+ {D 0.20} {20,000} 0.00000
14 |[conduit |c14 i+ i+ {D 0.20} {20000} 0.00000 a
Unable to draw profile: Inlet Elevation of eonduit [C1] is missing

Based on auto-fill, the rest of the conduits are assigned the same shape. In their case,
the name of the shape appears within curly braces.

The drawing of the profile is not possible because we need to define the elevation of
the conduits. As a first attempt, we will set the depth of the conduit equal to 2m in
the first and last junction. Type 150-2=148 in the inlet elevation of the first conduit
(C1) and 140.2-2=138.2 in the outlet elevation of the last conduit (C50). The
intermediate elevations are calculated automatically and drawing of the profile is now
possible. If the drawing is invisible, press the Zoom extents button in the toolbar:
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wer Networks -

:\SHARED\04 -3\English\G-B04-W03.m504]

Fle Edit ¥ew Data Objects Prafles Resdlts Help
| =] H =) 9 ¢ & By B s Y & 7] #
Hew Open Save Print Unda cut Copy Paste  Calculations  Settings  Profiles Quantities Help Exit
[ Profiles |
| EEYEErE
a 200 400 600 a00 1000
152 152
150 150
148 148
146 146
144 144
142 142
140 140
138 138
136 136
a 200 400 600 B00 1000
Nodes |[Tinks
# Type Narne Inlet Outlet Shape Length (m) Slape 2
elevation (m) | elevation (m)
1 Conduit c1 148.000 {147.804% D 0.20 fz0.000% 0.00980
z Conduit  |Cz {147.804}|  {147.608% 1D 0.20} £20.000} 0.00980
3 Conduit  |C3 {147.608} {14741z} 1D 0.20} £20.000} 0.00980
4 Conduit | C4 {147.412  f147.216% 1D 0.20} £20.000} 0.00980
5 Conduit | C5 {147.216}|  {147.020% 1D 0.20} 120,000} 0.00980
6 Conduit | CE {147.020¢  {146.824% 1D 0.20} £20.000} 0.00980
7 Conduit  |C7 {146.824}|  {146.628% 1D 0.20} £20.000} 0.00980
3 Conduit  |cg {146.628}  {146.432} {D 0.20} {20000} 0.00980
9 Conduit  |cg {146.432}  {146.236} {D 0.20} {20,000} 0.00980
10 |[conduit |c10 {146.236}  {146.040} {D 0.20} {20000} 0.00980
11 [conduit |c11 {146.040}  {145.844} {D 0.20} {20000} 0.00980
12 |conduit |c12 {145.844}|  {145.648} {D 0.20} {20000} 0.00980
T 13 |conduit |c13 {145.648} {145.452} {D 0.20} {20,000} 0.00980
14 |[conduit |c14 {145.452}  {145.256} {D 0.20} {20000} 0.00980 a
¥ =411,219336, ¥ =152 355772

The profile sketch is a very useful design tool. Assuming that the minimum acceptable
backfill depth is 1.5m and the maximum acceptable excavation depth is 3m. Right-
click on the profile sketch. From the menu, select options. The following form
appears:

Profile options...

Optians

[#] Zoom extents after changes
Height Stretch Factor 20 |
Nade/Link internal calor P [ selectoalor

Min depth aptions

[¥] Draw min depth line

Min dapth |

Min depth line calor |

Max depth options
[¥] Draw max depth ling

Max depth ER

P st i st ]

Water options

[¥] Draw water line

Water level line color B -

Draw water area

Water internal calor [ Select color

[JMake default for all new projects

Select Zoom extents after changes and set the Stretch height factor equal to 20.
In this way, the profile sketch zooms to drawing extents every time a change is made,
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while the ratio of distances in the vertical to horizontal axis is equal to 10. Select
draw min depth line with a minimum depth equal to 1.5m and draw max depth

line with a maximum depth of 3m. Press Ok.

The profile is redrawn, and two dotted lines mark the zone in which the conduit should
be placed (not obligatory):
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-200
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1000 1200

1000 1200 150
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It is evident that we need to lower the conduit. We will use a drop inlet between the
third and fourth conduit. Double-click on the third conduit in the profile sketch. The

corresponding line will be highlighted in the spreadsheet.

Select the outlet elevation cell of conduit C3, which is auto-filled to the value of
{147.412}. Double-click or press F2 to edit the field. Press ENTER. The field is now

fixed to the value of 147.412 (i.e. auto-fill is disabled).

Select the inlet elevation cell of conduit C4, which is auto-filled to the value of
{147.412}. Type 146 as the new value and press ENTER. In this way you create a

drop inlet. The profile is as follows:
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:\SHARED\04 -3\English\G-B04-W03.m504]

File Edit Wiew Data Objects Profiles Resuls Help
| =] H =) 9 ¢ & By B s Y & 7] #
New Open Save Print. Unda . cut Copy Paste Calculations  Seftings  Profiles Quantities Help Exit
“Profiles |
PRz ] ARRAROBR| L
a 200 400 600 a00 1000
152 152
150 150
148 148
146 146
144 144
142 142
140 140
138 =1
136 136
a 200 400 600 B00 1000
Nodes |[Tinks \
# Type Name\ e‘ev;“‘s; - Elevg‘éﬂit(m) Shape Length (m) Slape :
1 Conduit c1 148.000 {147.804% D 0.20 fz0.000% 0.00980
2 Conduit  |cz \ {147.804F * {147,608} {0 0.20} {z0.000} 0.00980
3 Conduit c3 *{147.605} i 147 412 {D .20} Jfz0.000% 0.00980
4 Conduit  |ca " 14s.000]  f145.8343 {0 0.20} {z0.000} 0.00830
5 Conduit  |C5 {145.834%  {145.668} {D 020} {z0.000} 000830
& Conduit  |C6 {145.668}%  {145.502% {0 0.20} {z0.000} 0.00830
7 Conduit  |C7 {145.502%  {145.338% {0 0.20} {z0.000} 0.00830
] conduit  |C8 {145,338}  {145.170} {D n.20} {zo.0o0} 0.00830
9 conduit  |C9 {145.170}  {145.0043 {D n.20} {zo.000} 0.00830
10 |conduit |cio {145.004}|  {144.838} {D n.20} {zo.0oo} 0.00830
11 |conduit |c11 {144.838} {14a.672} {p n.z0} {zo.0oo} 0.00830
1z |conduit |ciz {144.6723  {144.508} {D n.20} {zo.0o0} 0.00830
—— 13 |conduit |cis {14a.508}  {144.380} {D n.20} {zo.000} 0.00830
14 |conduit |c14 {144,340}  {144.174} {D n.20} {zo.0oo} 0.00830 <
¥ =215.404040, ¥ =154 427922

Alternatively, the program can put the conduit automatically to a specified depth.
Select Profiles > Automated branch design from the main menu:

®)

Create branc
Settings

(O Using a constant slope

(&) Using a constant depth

Depth (m) 2 [uJ

Shape specification D0.20 B

Select Using a constant depth and set the Depth equal to 2m. Also, select D 0.20
as the conduit specification. Press Ok to apply these changes:
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7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]

Fle Edt Wew Data Objects Profles Resuls Help

EBX

| 2 H & i y & By s & 7] #
Hew Open Save Print Unda cut Copy Paste  Calculations  Settings  Profiles Quantities Help Exit
Plan view | Profiles |
BARRDmT &
a 200 400 600 a00 1000
152 152
150 150
148 148
146 146
144 144
142 142
140 140
138 138
136 136
a 200 400 600 B00 1000
Nodes |[Tinks
# Type Narne e‘ev;“‘s; - Elevg‘éﬂit(m) Shape Length (m) Slape
1 Conduit c1 148.000 {147.571} D 0.20 fz0.000% 0.02143
2 Conduit cz 147 571 {147.143} D 0.20 fz0.000% 0.02143
3 Conduit c3 147143 {146,714} D020 Jfz0.000% 0.02143
4 Conduit c4 146.714 {146,286} D 0.20 fz0.000% 0.02143
5 Conduit Cc5 146.286 {145.857} D020 fz0.000% 0.02143
) Conduit Ch 145.857 f145.429} D 0.20 fz0.000% 0.02143
7 Conduit 7 145429 f145.000% D020 fz0.000% 0.02143
8 Conduit (-] 145.000 {145.500} D0.zo {z0.000} -0.02500
9 Conduit 9 145,500 {145.080} D0.zo {z0.000} 0.02100
in0 Conduit 210 145.080 {144.860} D0.zo {z0.000} 0.02100
11 Conduit C11 144 680 {144.240} D0.zo {z0.000} 0.02100
12 Conduit 1z 144 240 {143.820} D0.zo {z0.000} 0.02100
e 13 Conduit ¥ ] 143,820 {143.400} D0.zo {z0.000} 0.02100
14 Conduit 14 143400 {143.343} D0.zo {z0.000} 0.00z86

® =530.699858, ¥ =153.847114

Note that the program performs a host of checks regarding the slopes, maximum/
minimum velocities, capacities etc. All fields that fail to pass a check are displayed in
a different (but customizable) color. The default color that is used in these cases is
red. Thus, it is obvious that the slope of the conduit C8 is negative.

Press Undo to undo the last change.

Note that the program auto-fills the outlet elevation of a conduit based on the (known)
inlet elevation of the next conduit. This is done in such a manner that the crown
elevations coincide. The program is also capable of matching the invert elevations, the
axes, the 80% of the conduit height etc. To change this behavior, select Data >
General Data > Design. In the Design tab, make the appropriate selection from the

Conduit placement automation:
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General | Dates | Time Steps | Dynamic Wave Wnterface Files | Desian

Design

Conduit placement autornation Erown elevations I

Cuts in excavations measured A | v

Inlet bottarns measured

From sublayer v

Kinematic viscosity {mz/s) (f2/s) 0.00000131

B

Density (kg/m2) (Ib/ft2) 999,750

Maxirnurn sewer peak flow factor 3.0000

At this point, the first attempt to calculate the network can be made. Press
Calculations from the toolbar. The calculations will be performed and a form will be
displayed that includes information on the calculation errors. Press Ok. The profile
sketch is updated with the water area that correspond at the specified time frame. To
control the time frame, use the drop-down list at the bottom-left corner of the form.
To view the results regarding the flow, right-click on the spreadsheet. Select Column

Set > Flow:

7 Sewer Networks - [C:\SHARED\O4 -3\English\G-B0O4-W03.m504]
File Edit Wew Data Objscts Frofiles Resulbs Help

0 &= H 2 9 (3 & B B (8 &£ [Eg (7} #
Hew Open Save Print Undo Redo cut Copy Paste | Calculations  Seftings  Profiles  Quantities Help Exit
Plan view  FProfilss | ‘
e J[FoW RN A
u} 200 400 00 800 1000
152 152
50 150
148 148
45 146
44 144
42 142
40 140
3a 138
38 1%
0 200 400 00 800 1000
Nodes || Links
Inlet outlet

# Trpe Haffie [ o dtes st Shape Length (m) Slope

1 |conduit |ct 148.000)  {147804) D 0.20 {20,000}

2z |conduit |c2 {147,804} {147.608) {D 020} {20,000}

3 |conduit |C3 {147 608} 147 412 {20,000}

4 |conduit |c4 146,000 {145834)

ometry
5 |conduit |CS {145,834} {145.668)
Edit column set
6  |conduit |C& {145,668} {145.502} ey Quantities
7 |condut |c7 {145502}|  {145.336} D 0z0} Addtional Data
Custom Set 1

8 |conduit |cB 1145336}  {145.170} {D 020} R

9 |conduit |co {145.170}|  {145.004} {D 020} Custom Set 3

10 Conduit  |c1o {145.004}| {144,838} {D 020} Custom Set 4

11 |conduit |c11 {144,838}  {144.672} {D 020} 20,0003

12 |condut |ci2 {144,672} {144.506} {D 020} {20,000}

13 |condut |ci3 {144,506}  {144.340} {D 020} {20,000}

Time frame
14 |condut |ci4 {144.3401|  {144.174} {D 020} {20,000}

¥ =467 640693, ¥ =133.933694

The spreadsheet is filled with the results of the calculations:
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2.6

7 Sewer Networks - [C:\SHARED\04-3\English\G-B04-W03.m504]

Fie Edt View Data Objects Profils Resuks Help
B =] H 2 9 Q < By B r) &£ = 7] &1
Hew Cpen Save Prin Unda Redo ut Copy Paste | Calulations | Settings  Profies  Quantities Help Exit
an view| Profies |
ALK OHL L
0 200 400 600 a00 1000
150 150
fL4e 148
[146 146
a4 144
L4z 142
140 140
[138 138
0 200 400 600 a0 1000
oo |[ Gz
Inlet Outlet a
# Name | o ton ol e Shape Length (m) Slope Depth (m) Froude No. Capacity Flow (Lfs)  |welocity (m/s)
1 & 145.000  {147.804} D020 {20.000} 0.00960 0.045 1.33 0.226 4725 0.89
2 cz {147 804} {147.608} {D .20} {z0.000} 0.00980 0.045 1.33 0.226 4.725 0.89
3 c3 {147,608} 147,412 {D 0.20} {20.000} 0.00980 0.045 1.33 0.226 4.725 0.89
4 c4 146.000|  {145.834} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4725 0.3
5 cs {145.834} {145.668} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4.725 0.83
6 3 {145,668}  {145.502} {0 0.20} {20.000} 0.00830 0.047 1.23 0.236 4725 0.83
7 =2 {145.502}|  {145.336} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4.725 0.3
8 cs {145.336} {145.170} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4.725 0.83
9 <o {145.170}|  {145.004} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4725 0.83
10 10 {145.004} {144.838} {b 0.20} {z0.000} 0.00830 0.047 1.23 0.236 4.725 0.83
11 |enn {144,838}  {144.672} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4.725 0.83
1z |z {144,672} {144.506} {0 0.20} {20.000} 0.00830 0.047 1.23 0.236 4725 0.83
| z 13 13 {144 508} {144.340} {D0.z0} {e0.000} 0.00830 0.047 1.23 0.23 4.725 0.83
Tirne frame
14 |cia {144,340} {144,174} {D 0.20} {20.000} 0.00830 0.047 1.23 0.236 4.725 0.83
v
® =230.415326, Y =150.565211

At this point, the design of the network is concluded.
Step 06: Printing

Optionally, you may want to print the results to a printer, to Microsoft Word or
Microsoft Excel. From the File menu select Print setup:

Print setup...

Check to include objscts for the print out report:

i D
I Project Infarmation |

¥ Summary/Comments

W General data

W Climatology

| Time Series

wiRain Gages

| Agquifers

v Snaw Packs

WIRDII Hydrographs

vl Subcatchments

Wl Junctions

| Qutfalls

v Dividers

vl Storage Units

| Conduits

v/ Purnps v

Select None

Select Invert

ok

Cancel

Make the appropriate selections and select Ok.

From the File menu select Print or Print To > Word or Print To > Excel to invoke
the corresponding print engine.
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3.1

Help

Technical support

Technical Support

TechnolLogismiki offers technical support 24 hours per day, 365 days per year, through
the Web site where you can get information on the latest programs and services.

Support by e-mail
Please use the dedicated e-mail addresses for better customer service:

e for questions regarding sales: sales@technologismiki.com
e for questions regarding the usage of programs: support@technologismiki.com
e for any other question or comment: info@technologismiki.com

The normal response time is within two business days. If your inquiry cannot be
answered via e-mail, a customer service representative will contact you via
telephone.

Interactive Support
Business days, 09:00 - 17:00 Eastern European Time:

e Telephone [3 lines]: ++30-210-656-4147
e FAX: ++30-210-654-8461
e Address: 5, Imitou str, Cholargos, 15561, Athens, Greece.
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