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Qin = Q out at any node
Head loss for any closed loop = 0.00
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Element Type Primary Modeling Purpose
Reservoir Node Provides water to the system
Tank Node Stores excess water within the system and releases that water at times of high usage
Junction Node Removes (demand) or adds (inflow) water from/to the system
Pipe Link Conveys water from one node to another
Pump Node or link |Raises the hydraulic grade to overcome elevation differences and friction losses

Control Valve |Node or link Controls flow or pressure in the system based on specified criteria
Junctions (Nodes) ¢ =¥ Jala
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JUNCTION
. ! | 32 33
e &t COORDINA 000 | 000 | o000
)
GROUND
H/ v 000 | 000 000
D'SCE'ARG 000 | 000 000
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(P-1,P-2, ... ) Qs 80
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(C) ebbs 00 dia) dalae - -
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PIPE NO. P-1 P-2 P-3
DIAMETER
(mm) 000 000 000
HAZEN
WILLIAM 000 000 000
COEF
LENGTH
000 000 000
(m)
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3 PUMP NO. | PMP-1 | PMP-2 | PMP -3
& COORDINATES | 000 000 000
P CENTRE LINE
| ! CEVEL 000 000 000
DISCHARGE
** pPUMP(TPOINT ) (L/SEC) 000 000 000
** PUMP (3 POINT ) SHUT OFF HEAD HYDRAULIC 000 000 000
** DESI®N HEAD , DESIGN DISCHARGE HEAD (m)
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Reservoir NO. Res-1 Res -2 Res -3
COORDINATES 000 000 000
WATER LEVEL 000 000 000
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E-T NO. E-T1 E-T2 E-T3
COORDINATES 000 000 000
DIAMETER TANK (m) 000 000 000
LEVEL (M) (vax-min) 000 000 000
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Hydraulic grade Sd5,ued)l Jlassyl -

Jsas & Node el e isie Jaica Jil 050 Cumy A Jil (e 3ol oy g ;adail die Ggall baauzall -
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J-1 J-2

Time:ﬂlﬁ] 000k v ﬂ_}ﬂ |ncrement:]1.00hr j Scenario:|Base j _J

Node | Elevation | Demand | Demand | Demand | Calculated | Calculated | Pressure
Label | [ft) Type | (gpm) | Pattem | Demand | Hydraulic | (psi)
e (gpm) Grade

RES-1 (ft)

1 363.00|Demand | 112.50| Composite 2484 591.05 89.97

Nt brese e b2[42 | 31900[Denand | 40.00[Residential | 1530 57909 8653
=: e — 43)3 | 361.00[Denond |  3200[Residentil | 1272 56974 8162
I <- 50.00 H[i4 | 39000Denand | 7300[Residentil | 2902 57678 8077
[ <= 55.00
[ < 60.00 45/05 | 311.00|Denand | 12000 Residentil | 4770 46584 G636
B <= 70.00 v
Pipes sl gall - ¥
s b LS el gal) lily el AU Jgaall g Jilall 7 gadlly LaS *

bl Gl olad) -
Bosaladl Ll o patll -
5y puldl Jalade i -
5 sulall 8 Sl

?_—'7;‘—:;&—__
]4:' ‘F"Z ?_\ T\NEZM 000k v Mﬂ Inclemenkv[lﬂﬂ he j Scenaliaﬂﬂage Ll_j
i ¥ Link | Length [Material| Diameter [Minor L Initial |Ci i Start End  |Headloss|Frictic &
/ Label [ (ft) (in) Status | Status| (gpm) | Calculated | Calculated | (ft) | Slopt
PMP-1 Hydraulic | Hydraulic /1001
Grade Grade
0] )
AP-1 PA[P1 | 781.00[Ductile 12| 039 1200[0pen |Open | 67422 35800 3s6.8E| 1.4 1.
P2[P2 | 309.00[Ducte 12] oo 1300[0pen [open | 67422 5217 590 112 1.
.3 P3[P:3 [1.446.00 Ducie 8| oo 1300/open [Open | 64933 59105 57903 1195 8.
P4[P4 [2632.00[Ducte 6| 000 1300[open [open | 33544 57903 56374 935 3
P6[Ps [1.792.00[Ducte 8| 000 1300fopen [open | 23003 57903 57678 23 1.
Color Coding Legend P5[P5  [2.099.00[Ductie 12| 000 1300[0pen [open | 5ee04| 5674 see00] 174 0
Link: Velocity (ft/s) P-9(p-9 2,75n.nu| Ductile 6 u.uu| 130.0|0pen |Open | -161.32)  569.74 576.78‘ 704 2!
M« o000 A P7[P-7_[1400.00 Ducte 6| oo 1300/open [Open | 4770 57678 57640 03§ 0.
= <= 1.00 P-8[pg s3n.nn| Ductile i n.un| 130.0{0pen |Open | 47.70]  466.06 485.84‘ n.22| 0
<= 2.00

<= 300
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Pump Curve

PMP-1 Time | Status | Constituent | From To Flow | Head | Relative | Useful
250.04 (mg/l) Grade | Grade | (gpm) (3] Speed | Power
m () (Hp)
110.00hr |On 2.4| 356.86| 592.17| 674.22| 235.30| 1.00| 40.05
2000 2 {1.00hr (On 2.5| 356.92| 593.49| 655.07| 236.56| 1.00| 39.12
3 |2.00 hr |Off 2.5| 358.00( 571.18 0.00 0.00] l].l]l]l 0.00
560 4 [300m [oOH 25[358.00/570.23] 0.00] 000 000 0.00
%E\ 5 |4.00 hr | Off 2.5| 358.00| 569.11 l].l]l]l 0.00 l].l]l]l 0.00
ok
I 6 |5.00 hr | Off 2.5| 358.00| 567.58 l].Ul]] 0.00 l].l]l]l 0.00
100.0 7 |[6.00hr |Off 25[358.00/565.74| 000 o000 o000 000
8 [7.00h |Off 25/ 358.00/ 56362] 000 000 000 000
50.0 9|800hr (On 2.5| 356.60| 585.64 755.80] 229.05 1.00| 43.71
10|9.00 hr (On 2.5| 356.63| 586.64 744.46| 230.01 1.00| 43.23
5 11|10.00 hr (On 2.5| 356.67| 587.49 734.59! 230.82 1.00| 42.81
0.0 2000 4000 600.0 S00.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000[12]11.00 hr |On 2.5| 356.70| 588.17 72&42’ 231.47 1.00| 42.45
Discharge
(gpm)

Reservoir: RES-1

Demand varying Time
------------- D T L PE LR R e e T T e e e TN

0.0f----

-100.0

-200.0

=-300.0

~=-400.0

Demand
gpm

-500.0

-600.0

-700.0

-800.0

0.0 5.0 10.0 15.0 200 25

Reservoir daaally a ¥ ol Al -4
sl LaS ) O AN il pgdas A J gandl g JilBall 2 padlly LaS *

Time Constituent | Calculated | Reservoir | Reservoir
(mg?l) Hydraulic Inflow Outflow
Grade (gpm) (gpm)
(ft)

1 |0.00 hr 2.5 358.00 NZA 674 22
2 |1.00 hr 25 358.00 N/A 655.07
3 |2.00 hr 25 358.00 0.96e-3 N/A
4 |3.00 hr 25 358.00 0.95e-3 N/A
5 |4.00 hr 2.5 358.00 0.95e-3 N/A
6 |5.00 hr 25 358.00 0.94e-3 N/A
7 |6.00 hr 2.5 358.00 0.93e-3 N/A
8 |7.00 hr 25 358.00 0.92e-3 N/A
9 |8.00 hr 2.5 358.00 NZA 755.80
10(9.00 hr 25 358.00 N/A 744 46
11(10.00 hr 2.5 358.00 NZ7A 73459
12(11.00 hr 25 358.00 N/A 726.42
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Tank: T-1

Demand Time | Constituent | Calculated | Tank | Pressure | Percent| Cumrent | Tank | Tar
600.0 (mg/1) Hydraulic |Level [ (psi) Full Storage | Inflow | Outfl
Grade (0] (#) | Volume | (gpm) | (gpt
m (ftd)

a00.0 1 10.00 hr 0.9 568.00| 16.00 6.92] 71.5| 27.238.23| 544.04 1
2 |1.00 hr 1.0 570.41| 18.41 7.96 83.0| 31.601.86| 533.08 |
3 |2.00 he 11 571.82| 19.82 857 89.7| 34.155.83| N/A|[ 13:

200.0
4 13.00 hr 11 571.23| 19.23 8.32 86.8| 33.085.38)| N/A| 164
EE 5 |4.00 hr 1.1 570.50| 18.50 8.00 83.4| 31.765.44| N/A| 20

[

£ 3 0.0 6 |5.00 hr 1.1 569.60| 17.60 7.61 79.1| 30,136.79|  N/A| 24¢
8“" 7 |6.00 hr 1.1 568.50| 16.50 713 73.9| 28,140.36| N/A| 29t
_200.0 8 |7.00 hr 11 567.20| 15.20 6.57 67.7| 25,782.76|  N/A| 33t
9 |8.00 hr 1.1 566.36| 14.36 6.21 63.7| 24.261.58| 348.83 1
10{9.00 hr 11 567.90| 15.90 6.88 71.0| 27.059.53| 344.03 I

-400.0
1110.00 hr 13 569.43| 17.43 7.54) 78.3| 29.818.93( 331.71 1
12{11.00 hr 1.4 570.90| 18.90 817 85.3| 32,479.58| 312.08 I

-600.0

0.0 5.0 10.0 15.0 200 250
Time

m cilalaall- 6
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Valve: PRV-1
115.0 Time Status | Constituent | From To Flow |Headloss| Setting
(mg/1) Grade | Grade | (gpm) () (psi)
(ft) (ft)

1 [0.00h |Throttling 1.3| 576.40( 466.06] 47.70] 110.34] 45.00

110.0
2 [1.00hr | Throttling 1.8 578.55| 466.06| 4470 11243 45.00)
3 [200h |Throttling 25 570.74) 466.06| 48.90 104.68] 45.00)
e 4[3.00h |Throttling 2.5 569.64] 466.06| 60.30] 10358 45.00)
8 5 [4.00hr | Throttling 25 568.16] 466.06| 74.40 10203 45.00)
'535 6 [5.00 hr | Throttling 1.8 566.18] 466.06| 9120 100.12] 45.00)
T 1000 7 [6.00h | Throttling 1.1 563.85] 466.06| 107.70)  97.73 45.00]
8 [7.00hr | Throttling 1.1 561.17] 466.06] 12390 95.11] 45.00)
9 [8.00hr |Throttling 1.1] 566.83] 466.06] 130.80] 100.77] 45.00)
250 10[9.00 i | Throttling 25| 568.39] 466.06] 128.40 102.33 45.00]
11[10.00 hr | Throttling 2.5 569.64] 466.06] 12930 103.58] 45.00)
o 12[11.00 hr | Throttling 2.5 570.56] 466.06] 13350 10450 45.00)

0.0 5.0 10.0 15.0 200 250
8 yaaill EREw Gﬂf@ms oda  taxi «steady state analysis AU A aladss) Al B allaady e
Ayl allay) 25 g
A yualic JST aas C._M.A\ s3a (14 « Extended period analysis 3 sl Al PNRENAVY Aa b5 o
Ciela Y e Jlo

el G pall g i pdd) slual Adaylll) 48 Hally Ak g1 jlusall dalad) 3 10y)



AU Ao jal - Sl g gl Salasl)
% S sklg Jashadl (uigal Ak gl Ll el ?

Q,Jm\ Juadll

b g sl 2 g ) olpal (S g gl 7 gall) £y

(& as )

el G pall g Gl olal Auadll) AS Hally A3 ol Jlusall dalal) 3 1Y)



. y

A Ayl - (Sl g paagd) Jdal)
skl g Jaahadl (gl g“:‘hﬂ‘ Sl gl ?
bl 4galy Lo il
Bl 8 ALl o3 gl ali_yll < b el ic
\Welzome toBentiey WaterGADN I (SHIFCTgeres 1) X |

Cuick Start Lessons

Create Mew Project

Open Existing Project

Open From Projectihise

Show This Dialog at Startup

22{10{2009 [08.11.01,32]

Close ] ’ Help

AS ) s g ladlae ) &8 (AN 5 aliyalls Aalddl a5l <381 : Quick Start Lessons -9
2 ¢ g e il Create New Project -Y
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Server = Jwais & 5 e il : Open from ProjectWise -
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o Element Symbology ntitied Lwtg 4 b x| Properties - Pipe - P-1 (27} 2 X
= P B &e o B
& Pipe -
& Junction @ <Default Vigw: D
£ Hydrant |
[E] Tank &
Reservair - g .
B <General> D
& Pump @ ol 27 1
= :;l:able Speed Pump Battery <& Label P
= Mates
PSY
LV.% als-IDs <Callection: 0items>
ig\é — Hyperlinks =Collection: 0 items >
o [0 Start Node A8}
i Stop Mode 3z 3
T o v 3 Mode Reversal <Reverse Start/Stop> |
SSU;E"” ‘:_"'E e B <Geometry>
TDDb evation 3 Geometry =Collection: 2 items >
PU'_ ‘;_e - 1 Length (Scaled) (m) 34.65
5 Ae"': Ilc lead-Flow " El Active Topology
i valve Is Active? True
Hydropneumatic Tank &= B Initial Settings
m Surgs Yalve = Status (Initial) Open 1
Check Valve = B Operational
Rupture Disk i Cartrals <Collection>
Discharge To Atmasphers = B Physical
Orifice Bebween Pipes g Zone <None>
—_— Walve With Linear Area Change 8 Diameter () 157.4
JTL Surge Tank = Material Ductil Iron
wur ] Hazen-Wiliams ¢ 130.0
& I3 - Has User Defined Le False
4 £ s ial) oy paldd) ¢ ) Hes chedkvalver  Felee
P O I B oy .- Specify Local Minor L True
=/ 24| ] o b
- ik m‘ j‘m X Minor Loss Cosfficier 0000
T : Background Layers X 8 Installation Year 0
@ 2 | -+ e B Transient (Physical)
Chi SUAE S A . X wave Speed (mfs) 0,00
[#]i= Backaground Layers i B water Quality
@ O Specify Local Bulk Re False
A Eulk Reaction Rate { 0.000
— Specify Local wall R False
m A : User Notifications a x ‘wall Reaction Rate { 0,000
) gl ¢ sl T REN N "
&l ke i J| FlowiLfs) (MjA)
g
“ 'i S » “ ‘ u Message Id Scenario Elerment Type Eleren..,  Label Time (hours)  Message welocity (mys) (TS
’#4 = Tlok Headlass Gradent (7 (Wa)
- . . Headloss (m) (M)
R ddl.u JSL.I uaw‘ 9)93‘ Flow (Absolute) (Lfs, (NA)
)
)

Unigue identifier assigned ko this element.
Pipe! P-1{(27) | % 6.53m, i 27.60- m Zoom Level: 100.0% | M=l
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(Schematic network) 4Ssd eLad) : Jg¥) ()
Lo )

=Y

Bentley WaterCAD Vi (SELECTseries 1) [Untitled T.wtg] — o |
i Fle Edt Anasis Componerts ‘ ‘ v
D& EIB-&- o e - 5 6 | - 2 6 A 5 | L -ihjj -
i Base =1 | 0 ESEdh =@ TR Gl
i Hement Symbology LI " Untiled 1 wig | 4 b x| | Properties - Background Layers 2 X
a- 1 - E_S - @ [«
[ @ Fipe i
[¥]@ Junction @
[¥] & Hydrart
IE Tank = H|E=
%g :js:‘?" = Options O <General>
d = Background Layers
:aﬂn\?ma Speed Pump Battery & Giobal | Project | Drawing | Units | Labeling | ProjectWise
[N PSV 7 k) Save As... | (% Load... eset Defaults
- PBY
%ﬁ oV = Default Unit System for New |27 System Intemational v
I eV %5 US CustBmary
[ GPV Label e Format ~
VI Isolation Valve " BaEcision
[¥]3X Spot Bavation 1 Absolute Roughness m 5 Number
RS Turbine 2R 2 Angle radians 2 Number
%’Ef; ;E”‘j"l'c Head-Flow 1 3 Area me 1 Number
¥  Valve
R Hycropneunatic Taric = 4 Area - Large kmz 2 Number
R Surge Valve = 5 | Background Layer Unit m 0 Number
[V Check Valve Ur & Bulk Reaction Rate (mg/L)*(1n.. 3 Mumber
+[VHIK Rupture Disk e 7 Capita Ljcapita/day 2 Number
[l Discharge To Atmosphere — 8 |Cosfficient 3 Number
-VEIF Orfice Between Pipes B
[l Valve Wih Linear Area Change @ H CIcenT Ation ma/L. 1 Number
918 Sure Tank 8 10 |Coordinate m 2 Number
= 11 | Cost per Unit Energy s/kwh 2. Number
L7
12 |Cost per Unit Power Sk 1 Number
"f} 13 | Cast per Unit Volume §ML 4 Mumber
1k 14 ‘Culvert Coefficient 4 Number
[l e e 7 x — 15 | Currency s 1 Numbsr
a- - 3 o =] 16 | Currency per Length &im 2 Number
e % 17 | Density Lfhajday 2 Mumber
BT Eackground Layers e 18 | Depth m 1 Number
m} 15 | Diameter mm 1 Number
A 20 Diameter - Large m 2 Number
- 21 | Diffusivity mafs 3 Sgentific
o 22 | Discharge Coefficient ma3fs/(m HZ. 3 Number
23 Efficiency Coefficient e 2 Numbear
24 |Elevation m 20 Number e
Canecel Help
Label
| X 104647 Y 144 11F Zoom Level: 100.0 % | i i
(Schematic network) 4o 45.5 Jagass 8 el -
@°rs LP;RHVDE -4 b5
N e
daia gall ALEY
Adaan . {;.u:‘) (S
wd . .
) t.\U.Jg d\;a\ SELY
iy
1 pi AMP-1 g o -1 DA -2
Laa = et Foagd

el G pall g i pdd) slual Adaylll) 48 Hally Ak g1 jlusall dalad) 3 10y)
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@ Pipe
& Junction

TCWV

GPV

Isolation Valve
Spot Blevation
Turbine

Periodic Head-Flow

[ME Hydropneumatic Tank
#¢ Surge Valve
Check Valve
Rupture Disk
Discharge To Atmosphers
Orifice Between Pipes
IR Valve With Linear Area Change
B surge Tank

Background Layers
A->x |« o BE @

=-[«l= Backaground Layers
¥l abo saif-dilingat_base map

AU A Al - S g gl Jalat)

Background layers ¢s -: 48la z) 5

38 giall Lkl o daliae lalaialy g SLAAT e 22all =) ) S

EIRURCT TR TN
waTmakae e

@] Bentley WaterCAD V8i (SELECTseries 1) [Untitied1.wig] - ﬂml
He ESt Aetaa Componets Wew Toos Fapor Hep
DaER-& B ARAE Py O - f@d A6y B-aRaD = ]
B=me roR@l @RS Bl E BB RSB % L@ 2@ Ge{Ji% v}
LN Untaled wtg 43 x| | Propeties - Background Layers 8 X
T 5 -
a2 v £ [ v
°
o’ B2
= 8 <Generat>
abo saf g ase )
- Ep————
"
@
]
a
-
®
& G Heopreunate Tark &
- W Surge Vave =
4 Dheck Valve =
AT Fupn o
& Sk Dachargs To Amcaghars
B Ot Bewesn Poss B
11 Valve Wen Linear Area Crange 8
o A Suge Tk
[e}
.;o
&
Background Layers zhal o
XM X G
| & i Beckground Laves X
[]. abo sai dlingai_base map a
A
7
Label
XSEENT Y RETHn  emlpmcgy £ (]

sal) g AAIAY) o ) 43 G gllaa
ASdl) clily JA) 9 a8

Buctile froy

Background Layers o x

m'\|1|.. ErB

Mew File VErS

Mew Folder

Ductio on
Elevation (Base) =200
Elevation (Minimum) = 220
Elevation (Initial) = 225
Elevation (Maximum) = 226
Diameter (m) =8

Section = Circular

Ductlle Iron

185

2]
T50.0 i

e Ll A e 2l 159 a4

500 mm

& New File ~ New 4

il (8o les) o gllaall Calall (1S 2pan3
shapfile s dxf i e o5& o Juaiy s dila
Aam gall Al Ladey jgla]
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. o =
LLAF Miou=pilas

[sF Properties

Filename:
Label: Lessony?
Lnit: M

Transparency: |0

Cefault Colar:

Symbal: Fillzd Diarmond

S 3 sa ) JSE |
Ll oo 3 ke wilall

5i2/1

C:\Program FilesiBentleyiWaterCAD Les

AU A pal) - Sl g gl Julail)
skl Jaghadld Luaigal g“:‘hﬂ‘ Sl gl ?

o -

Gilaa gl ayaa

™~

3\._:51.&.\.':..\\ :\4‘).\

=

K

|| cancel || hep |

Label

Demand (Bass)
(Lis)

0.63
0.32
0.37
0.63

3.83

3.93

(Junctions) <t JWi) 48y ¢

S add JA) V-t

Land) cn 3kai5 JS 8 Sy a8 Jaa) sllas

el G pall g i pdd) slual Adaylll) 48 Hally Ak g1 jlusall dalad) 3 10y)
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* Properties - Junction - J-5 {45)

q
5 v| S @ 100

| <Default View: W |
=
Label J-5
Motes
Gl5-10= <Collection: 0 tems>
Hyperlinks «Collection: 0 tems:>
B «Geometry>
X (mj) 83737
Y (mj) 47249
B Active Topology
| Active? True
B Demand
<Collection: 1 item..
IInit Demand Collection <Collection: 0 tems>

e

Demands (Junction: J-5) n
X
Demand (Base) Pattern {Demand)
(Lfs)

1 5.83 ! Fixad

\

A di

gy

8 ynits S8 sright click Jazs Jaad Claagll sl o

4 X

Bas oll JLA 3 and formatting
Demand (Base) | Pattern (Demand)
{Lis) Units and Formatting. ..
¥ Global Edit... r}:'_r Pl Ggilns - Fluhy =l
Sort ¥ Prewiew
Filker , Walue: 1.00 Lis
Apply Sort)Filker it
nit:
Help
Display Precision:
Format: Number

el G pall g Gl olal Auadll) AS Hally A3 ol Jlusall dalal) 3 1Y)
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Mode Reversal

Specify Local Wall Rate?

A=
B <General>

[} 55

Label P-5

MNotes

GIS-IDs «Collection: 0items=

Hyperlinks <Collection: 0items=
43:-3
44: )4

<Reverse Start/Stop=

B «<Geomeiry>
<Collection: 4 tems>
521.34
Is Active? True
E Initial Settings
Status (Initial) Cpen
E Operational
Controls <Collection:
E Physical
Zone <None>
Diameter (mm) 150.0
Material Ductile lron
Hazen-Williams C 1300
Has User Defined Length? False
Has Check Valve? False
Specify Local Miner Loss? True
Minor Loss Coefficient (Local) 0.000

Installation Year 0
E Transient (Physical)
‘wave Speed (m/s)
B Water Quality
Specify Local Bulk Reaction Rz False

0.00

n 0.000
False
= 0.000

(N/A)
(N/A)
(N/A)
N/A)

AU A pal) - Sl g gl Julail)

(s sall) Uil Qi) 4y - o

. Concrete gutter (broom finish)
Concrete gutter froweled finish)

Concrete pavement float finish)
Copper

Curled wood mat

Ductile Iron

Fiberglass roving

Flood plain, brush

..[E| Food plain, cultivated

Galvanized iron

Glass

Gravel riprap, 25 mm (1in) D50
Gravel riprap, 50 mm (2 in) D50
Grouted riprap

Jute net

[ Natural stream, clean

['5] Natural stream, stony notes

-['8] Matural stream, weedy

-5 Riveted stesl (new, rough)

--['E] Riveted steel (new, smooth)
Rock cut

2| Rock riorap. 150 mm (6 in} D20

il FlexTable: Pipe Table (Lesson2.wtg) = O
Plaelz|sa-E 5 k
D Label Length Start Node Stop Node Diameater Material ~ |Hazen-Williams| Has Check Minor Loss Flow
(Scaled) (mm) © Valve? Cosfficient (Lfs)
(m) (Local)
51: P-1 51ip1 8781 47 R-1 45; PMP-1 1,000.0 § 1§ ‘ 1300 O 0,000 (N
52:P-2 52:p-2 86.62:45: PMP-1 41; -1 150.0; Ductile Ir... 1300 O 0,000 (N
53:P-3 53iP-3 555.40:41: 1 42: -2 150.0; Ductile Ir... 1300 O 0,000 (N
54 P-4 54:p4 3364742 -2 43: -3 150.0: PVC 1500 O 0,000 (N
55: P-5 55iP-5 521.34143: 13 44 14 150.0; Ductile Ir... 1300 O 0,000 (N
56: -6 56:P-6 343.37:44: 14 41; -1 150.0; Ductile Ir... 1300 O 0,000 (N
57:p-7 57ip-7 109.77:43: -3 40; -5 150,01 PVC 1500 O 0,000 (N
58:P-8 58:p-8 14540 :46: 16 44 14 150.0; Ductile Ir... 1300 O 0,000 (N
60: P-10 60iP-10 9243:48: T1 43: -3 150.0; Ductile Ir... 1300 O 0,000 (N
< »
S of 9 elements displayed
Engineering Libraries a_b I ES)
=
Bl <Generl>
E Ref uid 9620F57-afe6-4c3d-beda-63F544bb

Concrete gutter, asphalt pavement {rough;
Concrete gutter, asphalt pavement {smoot

W

= C\ProgramData"Bentley" WaterCAD

el G pall g i pdd) slual Adaylll) 48 Hally Ak g1 jlusall dalad) 3 10y)
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Hyperlinks
B «Geomelry>
X(m)
' (m)
E Active Topology
Is Active?
E Demand
Demand Cellection
Unit Demand Collection
E Operating Range

<Collection: 0 tems>
<Collection: 0 tems>

728.01
K32 73

True

<Collection: 0 tems>
<Collection: 0 tems:>

QOperating Range Type Elevation
Elewvation (Base) (m)
Elevation (Minimum) (m) [Level
Elevation (Initial) (m) 225.00
Elevation (Maximum) (m) 226.00
Use High Alarm? Falze
Use Low Alarm? False

B Operational
Controls <Collection:

E Physical
Elevation (m) 0.00
Zone 36: Zone-1
Wolume (Inactive) (ML) 0.00
Installation Year o
Section Circular
Diameter (m) 2.00
Volume Full (Calculated) (M {(NAA)

El Transzient (Reporiing)
Report Pernied (Transient) 0

B Water Quality
Age (Initial) (hours) 0.000

Gl AN Ll s Ja)
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Steady state run

AU A Al - S g gl Jalat)

e RUN ol & pandy o 58 Joadill Jid 5 (Run) ASeill Jane Joid Jeay a5 i) JIA) 9 AS0E) au ) 2ay
Aladll g 58 paas halll Jilail) 585 Steady state s Jddaill g 58 o) g U5 Calculation option
z2s<ll Global adjustment Jee <S5 e 5l (Hazen Williams) dall 3 deasiull

Pump Definitions
j % > M ﬁ | & ~ Head | Efficiency | Motor | Transient | Library | Notes
Label Pump Definition Type: Standard (3 Point) W
Pump Definition - 1 Flow Head
Pump Defirition - 2 (PMP-1) (Lis) (m)
Shutoff: 0.00 30,00
Design: 63.33 2740
Max. Operating: 125.00 24.80

Pump Definition - 2 (PMP-1)

Elowar {1 /gl

30.00 100.0
T 80.0
“'—_Eé’ 20.00 50.0
2 10.00 :gg
0.00 0.0
0.00 200.00  400.00  600.00

(%) Aauspiya duing

B

He Edt Analysis Componerts View Tools Repot Hep

UBIEIB-&-Fite Il g

Bentley WaterCAD V8i (SELECTseries 1) [Lesson2 wig]

PPlbe-BRUISy B-EREGE I ]

b T E2@ EHLGEE EDRRE D xR ERYRIGm{ R0

- a

Bement Symbology 1 X 2wl 4 b X | : Propesties - Calculation Options - Base (31) 1
X B 15 v £ i
V1@ Ppe it
[V hinction 8 <Defack Views
Hydrart
Tark ¢ ﬂ ‘
Resroe g Bl <General»
Pump D k|
Varizhle Speed Pump Batte ¢l Base
Vi Ry Y
Notes
T
Friction Method Hazen-Viliams
2
PR Qutput Selection Set <Al
alculztion Type raulics O
@ Caleuafon T Hyraules riy
R o i E Adusinens
W GPY : Demand Adustments Nong:
W% Iolaton Valve W ! q ; ! |
o - ﬁﬁﬁ‘ Unit Demand Adjustments Morig
[¥IX Spot Bevation : o
b W Roughness Adjustments None
o u.\n.e - [ Calculalion Flags
VIV Peiodic HeadHTow
(;7 Vi W Display Status Messages? True
@ e i Tark 5 Display Calculation Flags? Te
Hydoeunaf T Display Time Step Convergence | Tue
Surge Valve E — 5 Caloulaion Tines
Check Vave w
) Base Date 1172000
Rupturs Disk v RO
Time Analysis Type Steady State
Discharge To Amosphere . .
" Use simple controls during stead, Tue
Orfice Between Pipes @ t
o Iz EPS Snapshot? False
VI Valve Wik Lingar Area Chi : .
@ StartTime 120000 AM
VG Suge Tenke & Hydraulics
(‘7 e = 5 Enable EPANET Compatible Rest False
,#Q Use Linear Interpolation For Multj False
Trizls 4
¢ 2 L] — Aecuracy 0001
b

- IS 3 saill e il lelal i o [ |

e braall PR e 73 5all compute dee o

LS Annotation & New a5 Element symbology &eid zis a i Ja ghall e Se cile jul) o e -

pus
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Height Multiplier:

e . Lesson2wtg Lesson2wig | | A Annotation Properties
N ;I 5‘-_9 Selected Annotation
e ' | Annotatiq\n | Field Name: <Free Form Annotation> v >
E Zoom To Layer fEoks COJ{E'Q Free Form: —
E - Set Zoom Out Limit [Fetie e
-[¥]E7 Pu Set Zoom In Limit
E -- :an‘ Reset Zoom Limits Selection Set. <All Elements> v
- RV
-V PSV i
e [VIBK PBY &
v Fov g% Initial Offset
&R TCV
-l GPV = X Offset: 0.00 m
-] Isolation Valve ¥ Offset 00 m
@-[¥]X Spot Elevation = -
- [VRE Turbine Initial Multipli
[P Periodic Head-Flow s LU LI ET
-7 Air Valve = Height Multiplier: 1.000
E]--@ Hydropneumatic Tank =
[t Surge Valve ur
[+ . -
o A Annotation Properties Cancel Aoply Help
|| Selacted Annotation
Field Name: <Free Form Annaotation:s v||=
Free Form: <Free Form Annotation = ~
Age (Calculated)
Age (Maximum)
Age (Minimum)
Aage (Start)
. Age (Start) (Maximum)
Selection Set: Age (Start) (Minimum)
Age (Stop)
Age (Stop) (Maximum)
Age (Stop) (Minimum) . - ~ A locit 230 A% U
Initial Offset Air Volume (Maximum, Transient) asd JLé-hs S velocity JEa) p Ry
Area Full L gh:' ] ale Ji
¥ Offset: Bulk Reaction Rate (Local) / & ui&
Concentration (Calculated)
Y Offset: Concentration (Madmum}
Concentration (Minimum) O -
Initial Multiplier Concentration (Start) SR

Concentration (Start) (Maodmum)
Concentration (Start) (Minimum)
Concentration (Stop)
Concentration (Stop) (Mzaodmum)
Concentration (Stop) (Minimum)
Condition

Controlled?

Darcy-Weisbach &
Darcy-Weisbach f (Initial)

Date Installed

Date Retired

Diameter

el AL ol sl ki ¢ Ly o3
Qi SIS g Lo gladll @.«;L_As Flow <@ yail) oy

Junctions s e Pressure L szl

Existing
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Automated model building
A g gl il pls)

g bl A e sl IS 3l oL waterCAD el J3& e (S -1 (Model builder) g3t +Uy

s LS Shapefile 305 & GIS (e Dl slaa s 4800 Al 5o (Sl g )b =350 oL (el 24 JBA (e s

o | e o
4 B o= Properties —
— ModelBuilder
[y | e
Pl ey '
Type Source Target

s Ja) y LAY A3 g New 4aild puids

Ready
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[ I
- MeodelBuilder Wizard [Untitled 1.wtg] - O “_
LJ ModelBuilder |

Lak Specify your Data Source
Select a Data Source type:
Access 2007 (12.0) Ly
JAccess 2007 (12.0)
1Access 2003/2002/2000 (4.0)
Access 97/7.0 (3.0) || Browse... |
Access 2.0
{CAD Files
dBase 5.0
dBase IV
dBase
Excel 2007 (12.0)
Excel 2003/%P /2000757 (8.0) s e
Excel 95/5.0 (5.0} 58 s-1al) database £ = Jiad
Excel 4.0 . 'S "
Excel 3.0 @2 R b a sl il
HTML rt P A
v ESRI shapefile 4all o3
Lotus W4
Lotus WK3
Lotus WK1
—{ Lotus WJ3
ISI):E]SEWJZ = Back Mest = Finish
Reat Oracle
Paradox 7.%
Paradox 5.X ?"—'r = =
Paradox £ X Be e |
Paradox 3%
o ModelBuilder Wizard [Untitled1.wtg] - D
ModelBuilder
Specify your Data Source
Select a Data Source type:
|ESRI Shapefiles v|
Select your Data Source:
|J:\MATHDUHt|Eining\Jessnn HRosetta Hydraulic models\CI1TY ros_city_netwaor_shape || Browse... |
Choose the tables you would like to work with:
% . [CJWHERE:
Pipes (Palyline) Show Preview
| MATERIAL H | DIAMETER_| | UNITS | DISC_INCH | SHAPE_LEN | <label> | ~
-8E27-BE4526220285) 4 - 4"PYC 2002  0.897631 Pipes-1
1-3475-F1754617EECT} 4 - 4"PYC 2002 123.082757  Pipes-2
D-AC2F-B177554BT1BA 4 - 4"PVC 2002 1.215322 Pipes-3
0-B3AE-9908AMFCAT [ - 6" PVC 2002 43357506 Fipes-4
3-8C13-4B5B1537A52F 4 - 4°PVC 2000 0.995884 Pipes-5
1-SC61-594040FB474F 16 - 16°0I0 2944784 Pipes-6
-A301-CBE65FI56F 30} 4 - 4" PVC 2000 1.360709 Pipes-7
3 -A8AD-377939905755) 6 " 6" PVC 2000 25357509 Pipes-8
3-BC44-1E5CE34AR3D [ - 6" PVC 2000 3.325318 Pipes-9
=-BAT6-2AC550DA604 8 - 8" PVC 2002 365959381 Pipes-10
E-9882-DACF227CARF 9 - 9" PVC 2002 TB.279097 Pipes-11
7-BRE3-8956795F51D7} 8 " 8" PVC 2002 3001682 Pipes-12
2-87TAF-9A23CBEEASES 12 - 12" PYC 2000 38808514 Pipes-13
-ASRE-AR4F92COEERD) [ " 6" PVC 2000 1203407 Pipes-14
2-BEDF-AE3B1300FAZ3 [ - 6" PVC 2000 181.792731 Fipes-15
4-ABOD-421F7F4T1FS0} 4 " A4"PVC 2002 1089253262  Pipes-16 ~
< >
| Cancel || Hep | < Back Nexd > Finish

=|Y_OI=
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= MeodelBuilder Wizard [Untitled 1.wtg] = =g
ModelBuilder
Specify Spatial and Connectivity Options
Specify the Coordinate Unit of your data source:
m W
ft
cm
dm . .
Hq. migsing connectivity data? . - A o
in -y - - Yow
km found at pipe endpoint LGJ ubl:u JS\J" ?J'c dté (.é \]unCtlonS d:d;"
it
miles
Hi millfest ish pipe connectivity when not explicitly specified?
mm using spatial data o @ q G0 R q .
T m @MMM e@.})\ﬁ.} d\;@\.@a&.ﬁ@)&u\}d\ Jag)
Cancel Help < Back Mext > Finish
e ModelBuilder Wizard [Untitled.wtg] - O
ModelBuilder

Specify Field Mappings for each table

F= - Settings | Preview

Table Type Table Type: Pipe | >

Pipes (Polyling)  Polyline Key Fields: OBJECTID w bel 635‘“’ d'ﬂ‘ d}:‘;j\ ‘; JSA-“ e
Start: “none W G‘ 79 GIS U:.u d)\; L}A L")S“

Stop: <none:

Field Property Unit ™
DBJECTID Property:

DIAMETER Diameter mm Material W >
MATERIAL Material Urit:

INSTALLDAT Ay Al Jsandl 8 Jasdl aass

DESC.
DEFTH Uyl o A e das )
USERMAME Ga J'd jGISU:L" )\AUA )"
EDITDATE

CONTRACTNU

NEW

MARKAZ

TYPE

GLOBALID

MATERIAL_H w
£ >

Cancel Help < Back MNext = Finish
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SBaasle

G ghadll uds ) K3 o (ZOne — eLAY) A JUe) AAN bl e aoa Jis Rdls) A de ) A B
3502 Y) 5 shaall 8 allily (o je 3l jall Joal) Ailia) ae 4L
s dla 8 bl all  Gelaall — Glaiad) Jie W e sl Shapefile clile (e yaell dilza) (Say -
.Modelbuilder J3& (3 Lie Sy
Sl ld aay Jasss (Junctions) Juasy) Ll 5 ) sall diecaie AS0EN oLAL zali pull A8 ALl 3 glasl) 8
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mos_wig Assign lsolation Valves to Fipes...
I

Assign Isolation Valves to Pipes

This tool will find the nearest pipe for each selected Isolation
Walve, and assign the valve to that pipe

Choose features to process
(w) All

() Selection Set

Options
Also process isolation valves that already have
[ an associated pipe

[ ] Allow assignment to inactive pipes

Ok Cancel Help

Sars V) uulio a8 Jaob @l aey a8 (junctions, Valves,Pumps...) Adlidall Ll adsh ey
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TRex...|
Ll e Ll — T - |
N TRex Wizard % TRex Wizard
File Selection Completing the TRex Wizard
Select an elevation dataset and the applicable nodes to operate on.
Select Data Source Type
Label Elevati
Data Source Type: W E{;;m ”
D¥F Paint 0 1-1 271
Elevation Dataset DXF Cortours 1 15 a7
File: Land XML - :
' Mode! Spot Elevations 2 -3 9,74
Spatizl Reference: ESRI Shapefils ; 3 1-4 .74
o 4 |15 9.72
Select Elevation Field: z 1 a7
XY Units: f Calas ol (aans 6 |17 3.38
Z Units: R 7 1-8 3.36
8 19 7.34
Clip Dataset to Model: 9 1-10 7.34 N
Buffering Percentage: %
Model
(®) Use Edsting Atemative | Base Physical W |
Spatial Reference: |Unknown
() New Mtemative | |
Model Features .
Parent Alternative:  <MNone:
[ Mso update inactive elsments
Nodes to update Click Finish to save the new ground elevation
@A data to the chosen altemative
Selection
() Selection Set
| Cancel || Heb ¢ Back Nex > Finish Cancel || Hep | e
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(Demand control center) <l JM& (e ; Sgiud dad pasads - Yl
NI P T I CEVE X
LAY

Demand Cortrol Eerrter|

& Demand Control Center = B
IREIE R N
Add Demand to Element (I-1) '
Add Demands... Pattern {Demand) Zone A
Ini'q"a_)lize Demands for All Elements
1 =T 000 : Fixed <None:
2 2ri1-2 0,00 Fixad < Mone>
3 258:1-3 0,00 Fixad < Mone>
4 30:1-4 0.00 | Fixed <Mone:
5 32:1-5 0.00 ; Fixad <MNone:=
6 33:1-6 0,00 Fixed <MNone:=
7 35:1-F 0.00 ; Fixed <MNone>=
;] 36:1-8 0,00 Fixad < Mone>
9 38119 0,00 Fixad < Mone>
10 39:1-10 0,00 Fixad < Mone>
11 41:3-11 0.00 ; Fixed <Mone:
12 42:3-12 0.00 | Fixad <MNone:=
13 44:1-13 0,00 : Fixed <MNone:=
14 45:1-14 0,00 Fixed <MNone>=
15 47:31-15 0,00 Fixad < Mone>
16 48:1-16 0,00 Fixad < Mone>
17 S0:1-17 0,00 Fixad < Mone>
18 51:1-18 0.00 | Fixed <Mone:
15 53:1-15 0.00 ; Fixad <Mone:=
20 54:1-20 0.00 | Fixed <None> v
Close Help
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& Demand Control Center = =
IR

Junctions | Hydrarts | Tanl-:5|
D Label [ Demand (Basa) | Pattern Memand) | Zone ~
(Lfs) Units and Formatting...
1330 2894 11362 Statistics
1331 2806 1-1363 | Global Edit... [ |
1332 2899 1-1364
Sort k
1333 2903 :1-1365
1334 2906 1-1366 Filter v
1335 2910:1-1367 Apply Sort/Filter
13\3‘5 2914 J_].SEB R T ey <IOTRT
1337 2916:1-1369 0.00! Fixed <None>
1338 2921:1-1370 0.00' Fixed <None>
1338 2925:1-1371 0.00 Fixed <None>
1340 2927111372 0.00' Fixed <Nona>
1341 2930:1-1373 0.00 Fixed <None>
1342 293311-1374 0.00' Fixed <None>
1343 2934:1-1375 0.00 Fixed <Nona>
1344 2937:1-1376 0.00; Fixed <None>
1345 29401 1-1377 0.00! Fixed <None>
1345 2947 :1-1378 0.00' Fixed <None>
1347 2044 :1-1375 0.00 Fixed <None>
1348 2946 1-1380 0.00' Fixed <Nona>
W
Close Help
Global Edit “ Jare Jaa) (S
_ & ol
Cperation: Set W
Ll gy
Yalue: ol :
Add
WHERE: Divide dattern) Gel g
Multiphy
Subtract
Caal
=xtended period
analysis(EPS)

DK Cancel
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: Hle Edt Analysis | Components | Miew Tools Repot Help

AR [3 - Contros.
: Base - Zones...
| Pattems...

: Hement Symbology
Ij' )‘\ ’I_I ¥ :}l'

Pressure Dependent Demlﬂ}d Functions...

Unit Demands...

Pump Defintions. ..
Minor Loss Coefficients. ..
GPV Headloss Curves. ..
Constituents...

Valve Characternistics...

Time Series Field Data...

LHEQANIASGDE D

Engineering Libraries...

Patterns = =
ﬂ%XIﬁéﬂQ* Pattemn UblEIryINotes

|
== Hydraulic Start Time: |12:DD:MAM Ii”
Starting Multiplier: 1.000
=1 Constituent 2l e er | |
=) Pump Pattern Format: |Stepw1'se hd |
-5 Reservoir ) Hourly | Diaity Factors I Marthhy Fact-::-rsl
=1 Valve Settings
--{ch Valve Relative Closure Ij X
= Operational (Transient. Valve) Time from Start Multiplier
=1 Operational {Transient, Pump) (hours)
- Operational (Transient, Turbine)
=
Hourly Hydraulic Pattern
Hydraulic Pattern - 1
IEED —_—
0.500 J—— e
— i
= |
B 0,000 J--oo T
= |
= |
SEETT — ]
1000 oo
0.000
Time (hours)

Close | | Help
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Load builder i

Wl @ PRI & s

LoadBuilder...|

/% LoadBuilder - o
AxXxEKe
New _uas Label LoadBuilder Method

-

LoadBuilder Wizard
Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the Mext button to continue.

Demand Data 3 Thiessen Polygon Creator Eﬁ;rl:
(®) Allocation Node data source Fl_efGed
— Select the data source to use. Select Point LEIY'EI"

() Distributig
() Projection Awailable Selection Sets:
= . Tank"All Elements
®  Node Layer. IZ‘ Hydrant*All Elements
Mode 1D Field: Element|D & Cancel
() Cument Selection .
S Lariieaion (A 48y jlal) aaaiUa
8l 3 '9.ud" [R5 VY| (11 U g
[(include active elements anly Hﬂ A .. ‘-’-‘; g . ¥
LSSt
Billing meter bidda Jual) 132 2 g
laland) clsdlgtiad asaadl dld g aggregation
junction (2 Wanaddyddhia JS Jal
Cmced Cancel Help < Back Next > Finish H Trace|
Fl Bacyl
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[+Tt=7" Fump -
Variable Speed Pump Batt] & Open H
[ PRy b
LoadBuilder Wizard T« lesson. b load builder example AN Search load builder example o
Billing Mater Aggregation Organize v New folder - 0 @
Enter in data for all fields below and click Next to continue. . P
o Music A MName Date modified
g[] Pictures - (379015 19
Model Node Service Area B Videos || billing.shp 1/3/201512:44 PM
Senvice Area l:l || thiessen polygon.shp 1/3/2015 12:46 PM
Node ID Field: <nones v *) Homegroup
H mohammed fath
Biling Meter Data
Billing Met
ing Meter Layer 1% Computer Select a file
Load Type Field: “nones v l=‘=- Local Disk (C3) to preview.
Usage Field: <nones “ | |gpm W —a Local Disk (F:)
—a movies a (G:)
s movies e (H:)
— sources (|:)
 mide (1)
& GT-53850
B charaf 76@hotm: ¥ € *
File name: | v| | ESRI Shapefiles (“shp) v
Cancel Help < Back MNext > Finish n x
1 L L L TN ] i1 =
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LoadBuilder Wizard
Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the Mexd button to continue.

‘ﬁ:‘ - ‘ .. -
Demand Data Sources ra ?:‘3
JS daad ddlata
) Allocation G junction
(@) Distribution Aalual)
(") Projection / ==
Equal Flow Proportional
Distribution Distribution By Area
gl a3 95 Ay
s sl Aidaial)
Junctions Js e . | |
ey . . roportiona nit line
adhaial) 3gas JAla Distrbution
Cancel Help < Back Men = Finish
LoadBuilder Wizard
Equal Flow Distribution
Equal Flow Distribution
Mode! Node Data Select a Layer
Mode Layer:
ooe [-] Awvailable Selection Sets:
Neode ID Field: <nones w Junction® Al Elements -~
Junction“Elements added via Mod
1S Flow Baw Data Junction“Blements added via Mod
Junction“Elements modified wia M Cancel
Flow Boundary Layer: Junction*Elements added via Mod
. Tank Al Elements
Flow Field: <none ~ || gpm v Tank"Elements added via ModelB
TankElements added via ModelB
TankElements modified via Mode
TankElements added via ModelB
Hydrant*All Bements
Hydrant“Hements added via Mods
Hydrant“Hements added via Mod: ¥
Cancel Help = Back Mext = Finish X
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Extended period simulation(EPS running)
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Laxmzle-

= mulic

=) Valve Relative Closure
=) Operational {Transient, Valve)

Patterns
Pattem | Library | Notes

Start Time: 12:00:00 PM =
Starting Multiplier: 1.000
Pattern Format: Stepwise W

Hourly | Daily Factors | Monthly Factors

LAx
Time from Start Multiplier ~
{hours)
1 1.000 0.960
2 2.000 1.050
3 3.000 1.050
4 4.000 1.070
5 5.000 0.980
[ 6.000 0.960
7 7.000 0.560
8 8.000 0.960 v
Hourly Hydraulic Pattern
rose
1.100
1.075
1.050
1.025
5 1.000
E 0.975
g 0.950
0.925
0.900
0.875
0.850
i2.000 14.000 16.000 18.000 20.000 22.000 24.000 26.000 28.000 30.000 32.000 34.000 36.000
Time (hours)
Close Help

Aol Y€ 32 o Jaiill oy o8 g U JELD (3 54000y Bae Ao 23 gl Jiadd alathi Cogan (upall 124 3

s WS run as EPS zdgaill Jadit Jamy o s8in aalad) JSAI 3 miase g8 oS @BlGEWY) pattern Jia) o
Sl IS L puaia e
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EPS Results Browser

00:00:00 Increment: | 1,000 hours it

00000 ®
—J— @

00:00:00
01:00:00
0z:00:00
03:00:00
04:00:00
05:00:00
06&:00:00
07:00:00
05:00:00
09:00:00
10:00:00
11:00:00
12:00:00
13:00:00
14:00:00
15:00:00
16:00:00
17:00:00
15 oo
19 oo
Z0:00:00
21:00:00
22z:00:00
23:00:00
24:00:00

Time

& Calculation Summary (49: EPS)

BEEe
Time (hours) Balanced? Trials | Relative Flow Change Flow Supplied (Lfs) = Flow Demanded {L{s) Flow Stored (Lfs) 28

néﬂ" Time Steps... True == 0.0004769 190,76 190,76 0.00 ¢

nDD:UD:DD True & 0.0004769 151.22 181.22 0.00

n 01:00:00 True 2 0.0000026 134.09 184.09 0.00

n 0z:00:00 True 2 0.0000001 206,98 206,95 0.00

n 0Z:00:00 True 3 0.0000547 22701 227.01 0.00

° O4:00:00 True =4 0.0000001 227.01 zz7.01 0.00

n 0S5:00:00 True 2 0.0000001 227.01 zz7.01 0.00

n 0&:00:00 True 2 0.0000001 227.01 zz7.01 0.00

o 07:00:00 True 2 0.0000000 227.01 zz7.01 0.00 B
o 0&:00:00 True 2 0.0000001 227.01 zz7.01 0.00

o 09:00:00 True z2 0.0000000 227.01 2z27.01 0.00

o 10:00:00 True z2 0.0000001 22224 222,24 0.00

oll:DD:DD True 2 0.0000001 217.47 217.47 0.00

olZ:DD:DD True 2 0.0000001 217.47 217.47 0.00

olS:DD:DD True 2 0.0000001 217.47 217.47 0.00

£ gnnon e n n cnnonan 1nsra inara nan as

Run Statistics | Information || Status Messages | Trials |

Item Value

@ Time stamp 04012015 10:14 =
@ Time to load 00:00:00,38

@ Time to run 00:00:00.19

0 Time skep count 25

@ Link count 1,036

0 MNode count 739
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Table : Pipe Table

Table Type:

Avvailable Columns; 116

Label

j Age (Caloulated)

J Ane (Macximum’

j Age (Minimum)

j Age (Skark)

j Age (Start) (Maximum)

j Age (Stark) (Minimun)

| Age (Stap)

j Age (Stop) (Maximum)

j Ane (Skap) (Minimon)

j Air and Yapor Pocket Yalues

Y &ir Yelirne fMaxirm. Transiank

'

add
Remowve

ot WLl ugliaal) J gial) Jhait
BYEEN)

Selected Columns; 14

Label

j Label

j Length {Scaled)

j Skart Mode

j Skop Mode

j Diametet

j Material

j Hazen-Williams C

j Minor Loss Coefficient (Local)
1 Flon

| ok || cancel || Hel

l

Label Scaled Length | Start Node Stop Node Diameter Material Hazen- Minor Loss Flow Yelocity Headloss Length {User Headloss Status (Initial)
{m) {mm} Williarns C (Lis) {mfs) Gradient Defined) {m}
{mjm) (m)
G24; 4367 4367 36,98 1-309 J-350 225.0 PYC 127.0 0.000 3.27 0.05 0.000 26,82 0,00 : Cpen
825! P-1568 P-1568 19.42:3-34 J-682 100.0 :PYC 114.0 0.000 2.66 0.34 0.002 32,92 0.04 : Cpen
826; 2936 2936 119,69 1-331 J-59 225.0 ' PYC 127.0 0.000 1.43 0.04 0.000 119,79 0,00 Cpen
827! P-1565 P-1565 94,29 1-885 J3-1139 100.0 :PYC 114.0 0.000 0.87 o011 0.000 95,40 0,02 : Cpen
828 3924 3024 42,21 :1-1244 J-118 50,0 PYC 150.0 0.000 0.15- 0.03 0.000 42,06 0,01 Cpen
829 4056 4056 55,51 :1-793 J-1093 50,0 PYC 150.0 0.000 0.30 0.15 0.001 55.47 0.03 : Cpen
830 P-1205 P-1205 8.13 R-1 PMP-2 300.0 ; Ductile I... 132.0 0.000 88.19 1.25 0.005 8.23 0.04  Cpen
831 P-1206 P-1206 11.00: PMP-2 J-1356 300.0 ¢ Ductile I... 132.0 0.000 88.19 1.25 0.005 10,97 0.05 : Open
832 P-1207 P-1207 10.02 ‘R-1 PMP-3 300.0 : Ductile I... 132.0 0.000 0.00 0.00 0.000 10.06 0.00  Open
833 P-1208 P-1208 9.35 PMP-3 J1-1356 300.0 : Ductile I 132.0 0.000 0.00 0.00 0.000 9.45 0.00 : Cpen
834 P-1209 P-1209 4.91 1-1356 PEV-1 400.0 | DI 130.0 0.000 176.31 1.40 0.005 4.85 0.02 : Cpen
835 P-1210 P-1210 9.02 PBEY-1 J1-1047 400.0 : DI 130.0 0.000 176.31 1.40 0.005 8.53 0.04 : Cpen
§36: P-1211 P-1211 564,52 1-664 J-1042 300.0 ASE 132.0 0,000 36,18 0.51 0.001 564,49 0.54 : Cpen
§37: 387 387 579.01:1-1082 J-1371 500.0: 01 130.0 0,000 0.15 0.00 0.000 556,57 0.00 : Open
§35: 4695 4695 20.41 3703 J-1025 100.0  PYC 114.0 0,000 0.62 0.05 0.000 15.85 0,00 Open
§39: 325 325 123,96 1123 J-1140 100.0 i PYC 114.0 0,000 0.79 0.0 0.000 123,14 0.03 : Open
g40: P-1771 P-1771 15,15 3-1309 J-1310 100.0  PYC 114.0 0,000 1.09 014 0.000 15.24 0.01 : Cpen
g41: 3539 3539 94,87 1 3-660 J-1310 100.0 i PYC 114.0 0,000 0.07 0.01 0.000 90,53 0.00 : Open
42 4216 4216 22,358 31099 J-157 150.0  PYC 120.0 0,000 314 0.5 0.000 22,25 0.01 : Open
G431 2197 2197 132.45:3-99 1517 100.0 i PYC 114.0 0,000 2.26 0.29 0.002 130,76 0.21 : COpen
G441 1875 1875 18.09 1-674 1550 150.0 : ASE 120.0 0,000 2.55 014 0.000 17.95 0,00 Open
G45: 26736 26736 82,97 3-1003 1959 200.0 : ASE 125.0 0,000 12.43- 0.40 0.001 §2.91 0.09 : Open
g46: 2937 2937 16,09 1-250 J-1020 225.0 PYC 127.0 0,000 6,76 017 0.000 16,15 0,00 Open
547 45236 45236 44,76 1-1208 J-1246 100.0 : PYC 114.0 0,000 5.76- 0.73 0.009 44,51 0,39 : Open
g48: P-1753  |P-1753 19.00:3-50 J-182 100.0  PYC 114.0 0,000 1.17- 0.5 0.000 17.65 0.01 : Cpen
49 2511 2811 53.94:1-1251 143 100.0 : PYC 114.0 0,000 0,44 0.06 0.000 47,24 0,00 Open
850: 4751 4751 25,59 1-654 J1-253 225.0 PVC 127.0 0,000 0.57- 0.0z 0.000 25,60 0,00 Open
851 428 425 92,34 3620 J-1254 100.0 : PYC 114.0 0,000 0.62- 0.05 0.000 85.65 0.01 : Open
852: 4420 4420 91,97 11209 J-590 100.0  PYC 114.0 0,000 0.29- 0.04 0.000 92,05 0,00 Open
853 3429 3429 60,17 :3-1240 1-359 100.0 : PYC 114.0 0,000 0.30- 0.04 0.000 558,22 0,00 Open
8541 4551 4551 36,28 146 152 150.0  PYC 120.0 0,000 6.57- 0.37 0.001 32,92 0,05 Open
§55: 27207 27207 155,37 111319 J-1335 100.0 : PYC 114.0 0,000 0.15 0.0z 0.000 155.45 0,00 Open
i [+ N -
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Specify Filename to Export to...

Save i |B lezzon Vl | _? - "

daia gall gaalls J g2all Export Jdee (Sa

MMy Recent
Documents

E

Deskiop

03

by Documents

@

fy Computer

3
My Metwork | Save as bype: ESRI Shapefile [* shp] _

ESHI Shapefile [*.zhp]
Tab Delimited File [*.txt]
Comma Delimited File [*.caw]

4
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zisalll ¢ contours sLad)

Contour: Contour Definition - 1

Conkour

Field:

~|(=]

|.I1II Elements Without Spots or Iso Wale |

| Pressure

Selection Sek:

i |4.7- | m Hzo

Maxirmurn: |43.6 | m Hzo
Incremenk: |III.E- | m HzC

Index Increment: |2.EF | m Hz2O

Smooth Contours: [l

Line Weight: |1.000 |

Label Height

fMultiplier: | 1.000 |

{#) Color By Range

L > E E

{3 Color By Inde:x

Value
{m H2O)
u} 4,7~
1 4,9
2 14.6
S 24.2
E

Color

0; 255; 255

Apply

L] > [T ||

Label
Contour Definil

| = | ™ & | @

Expork to ESRI Shapefile. ..
Expork ko DEF. ..

Expork ko Maktive Format. ..

4 skl Aoy AU Export dee (Sa
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Selection sets.

(@ Lol | 53] 5y Bz

Selection Sets
- XD 7 - @
Label Type
E[@ 100 Selection based
E[@ 150mm Selection based
Sl 200mm Selection based
E[@EESmm Selection based
Sl 25 0mm Selection based
{5 300mrm Selection based
Netw @ L4l | ] sy Bz

Metwork Mavigator

<current selection = L
3 Modes In Close Proximity
+ r H e
P T | B X | Ly & = | o 3 Crossing Pipes
Label D Tz Input 3 Orphaned Modes
Resulks 3 Orphaned Isolation Yalves

Dead End Modes

Dead End Junctions
Pipe Split Candidates. ..
Pipes Missing Modes
Duplicate Pipes

2 Z LTI S Annnrtation Properties
j' > T A j E_g ed Annokation |
=-[#] & Pipe Al T
(] & Label il & Field Mame: <Free Form Annatation = ||
£ Flow & Free Form: ZFr‘E F:-r'r'u r-:-tati-:-n:::-
=[] @ [ ge {Zalculate
0 ﬂ Annotation Age (Initial)
! Calor Coding k Age (Mazimum)
4 Zoom To Laver Age (Minimuanm)
& He Folder air Wolurme (Maximum, Transient)

[“][Z] T&  Set Zoom Ouk Limit Selection Set:
[#]s& Re  Set Zoom In Limit

[#]1&7 Py Reset Zoom Limits

War
[ZIERR PRy
[FIF4] Psv
T IRl =

Concentration (Base)
Concentration (Calculabed)

=1

9

Initial Offset

|- B B - B

% Offset: 0.00 | m

|
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Adding color coding

Color, Coding Properties - Junction

Properties Color Maps
Field Marne: |F‘ressure " | Opkions:
Selection Set: | <Al Elements= W | Ij x F 0 Size
Color and Size
Yalue <= Color
’ Calculate Range ] {m H20
*
Mirirnurn: 0.0 | mH20
Maxdimun: 43,6 | mHz20
Steps: |5 |

&bove Range Colar: _ E]

Above Range Size: | |

[ oc [ cocst |[ oot ][ wep |

Scenario management
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Easze - %E

Alternatives

I XBP=azmBEE @

= EE Ackive Topology

= % Physical :
Iﬁ Base-Physic Celate Base Alternative
= EE Demand
2L Base-Demar  Duplicate
= EE Inikial Setkings QpeEn
@ Base-Initial Merge Alternative
= % Cperational Renanme
@ Base-Opera
Age Repart
Caonstituent Properties. ..
Trace
Fire Flowy

Energy Cosk

Pressure Dependent Demand
Transient

Flushing

User Data Extensions

(R R e R R s R s R

B Active Topology : Base-Active Topology

=y
Pipe |Juncti0n | Hydrant | Tank | Reservoir | Pump | Warisble Speed Pump Battery | PRY | PS¥ [ PBY [ Fov | TCy | GPY || Isolation Vah 4 *
*| o | Label | Is Active? ~
524 4367 v 524 4367 W =
525 P-1563 ' 525 P-1563 W
§26: 2936 ' §26 2936 v
527 P-1565 ' 527 P-1565 W
528: 3924 ' 528 3924 v
§29: 4056 v §29 4056 L'
§30: P-1205 ' 530 P-1205 L'
§31: P-1206 v 531 P-1206 W
§32: P-1207 ' §32 P-1207 L'
§33: P-1203 v 533 P-1203 W
G534 P-1209 ' 534 P-1209 W
§35: P-1210 ' 5§35 P-1210 v
536 P-1211 ' 536 P-1211 W
837 387 ' 837 387 v
&35 4603 ' &35 4608 '
§3%: 325 ' 539325 L'
§40: P-1771 v 540 P-1771 W
S41: 3839 ' 541 03839 L'
542 4216 v §42 4216 W
H43: 2197 ' 5432197 W
S44: 1875 ' 844 1875 v
5451 26736 ' 545 26736 W
S46: 2937 ' 846 2937 v
47 45236 ' 47 45236 '
548 P-1753 ' 548 P-1753 v
§49: 2811 v 549 2811 W
850: 4751 ' 550 4751 L' 2
oo, Ao ¥ aci ama ¥ bt
* |¢| =Basedata [w] = Local data [] = Inherited data
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= Physical : Base-Physical

=T
Fipe |Junctinn Hydrant | Tank | Reservoir | Pump | Yariable Speed Pump Battery | PRY | PSY PEY Fov | TCY | GPY | Isolation ak ¢ *
* ) Label Zone Minor Losses Minor Loss Coefficient | Specify Local Minor Loss? | A
(Derived) 3
824: 4367 v 824 4367 <Mone= <Callection: Oitem ... 0.000 W
825 P-1368 v 825 P-1568 zMone> <Collection: Oitem... 0,000 v
32A: 2936 ¥ 826 2936 <hone= <Collection: Oikern .. 0.000 ]
527: P-1565 W 527 P-1565 <Mone> <Callection: O0item ... 0.000 "
828 3924 v 828 3924 <Mone> <Collection: Oitem... 0.000 v
g9 4056 ¥ a29 4056 <hone= <Collection: Oikern .. 0.000 ]
g§30: P-1205 W 530 P-1205 <Mone> <Callection: O0item ... 0.000 "
31 P-1206 v 31 P-1206 zMone> <Collection: Oitem... 0,000 v
832! P-1207 ' 32 P-1207 <Mone > <Collection: Oikern .. 0,000 I
§33: P-1203 ' 833 P-1205 <Maone> <Collection: Oikern .. 0.000 U'd
34 P-1209 v 34 P-1209 zMone> <Collection: Oitem... 0,000 v
835 P-1210 ' 8§35 P-1210 <Mone > <Collection: Oikern .. 0,000 I
836 P-1211 ' 36 P-1211 <Mone > <Collection: Oikern .. 0,000 I
837: 387 v 837 387 <Mone> <Collection: Oitem... 0.000 v
335 46598 ¥ 833 4695 <hone= <Collection: Oikern .. 0.000 ]
390 325 ¥ 839 325 <hone= <Collection: Oikern .. 0.000 ]
g4 P-1771 v 840 P-1771 zMone> <Collection: Oitem... 0,000 v
a41: 3839 ¥ 41 3339 <hone= <Collection: Oikern .. 0.000 ]
a4z: 4216 ¥ 342 4216 <hone= <Collection: Oikern .. 0.000 ]
843 2197 v 843 2197 <Mone> <Collection: Oitem... 0.000 v
a44: 1575 ¥ 44 1375 <hone= <Collection: Oikern .. 0.000 ]
845! 26736 ' 845 26736 <Mone > <Collection: Oikern .. 0,000 I
846: 2937 v 846 2937 <Mone> <Collection: Oitem... 0.000 v
847! 45236 ' G847 45236 <Mone > <Collection: Oikern .. 0,000 I “
< I 2
* [ =Basedata [w] = Local data [ = Inherited data
Calculation Options x

L] X By e

= Steady StateEPS Salver
[l steady state
@53

= Transient Salver
[@8 EBase Calculation Options
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Scenarios

- >xm B-=RDE T e

Compuke L

Base Scenario

Properties
Fename

Repork

Alternatives

IxBFzmmAETET @

-l Active Topology
-l Physical
{2 Demand

Ellﬁ Base-Demand

{2 Fire Flow
2L Base-Fire Flow
% Energy Cosk
]ﬁ Base-Energy Coskt
A2 Pressure Dependent Dermand
A2y Transient
-l Flushing
-l User Data Extensions

=
=
m
I
o
3
L]
o
T
c
@
3
=]

i

Alkernatives | Scenarios
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Home

Scenario Management

Layout Analysis Components Review View Tools Repo

[E¢ Alternatives Validate [8] Notifications %}-8 b “y By Pol.
E Options @ Times Alerts °l By Eleme

Scenarios h

Jladl dlac) @l L jlin g

Comvpute % S Layout Selvect By Rv Attribu
“dation
OXBEE=EF ¥ O
E‘r@ Active Topology
ik [# Base Activg\Topology
[B[r_ User Data Ext:lﬁ\%lons
’_@ Physical
@’_[E) Demand
@’_[E] Initial Settings
rI—E:] Operational
El’_[E] Age
@’_[E Constituent
’_IE] Trace
’_[E] Fire Flow
@’_[E} Energy Cost
@ [E] Pressure Dependent Demand
E Transient
#-[F Failure History
@-lE scADA

ﬁs)ﬁaj}:\&ﬂ\gﬂ‘}h&uﬂh)ﬁﬁu\%ﬂg.ﬁghh}h;uujjm“ﬁuéw\umwﬁuﬁjh@\j
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Alternatives

OxBEBEE=REE 0

||= Active Topology

ldl% User Data Extensions
= E Physical
----- [#& Base Physical - - .
E- ||= Demand New > Child Alternative %
- lE Initial Settings Deleie Base Alternative
=-1[Z] Operational
=5 Age Duplicate
[E2 E Constituent Open
- lE Trace Merge Alternative
- lE Fire Flow Renome
- lE Energy Cost
- lE Pressure Dependen Report
- lE Transient bropertiess:
- E Failure History
=-[E] SCADA
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@[ Active Topology

Bjrrl[_@:l User Data Extensions
FJIE Physical

(-{# Base Physical
.[E¢ Rehabilitation
Demand

=| Initial Settings
Operational

At

Gt

Constituent
= Ti

.,
A
m

ire Flow
nergy Cost
Pressure Dependent Demand
=| Transient
Failure History
SCADA

Fi
E

T T T e o e
#2-8-8-8-8--a-a-a-a-E-E

b suldl i i a8 25 49 Rehabilitaion didl aa st @l s Child scenario ws sl oLl o4 &3
) s bl Ja Lealiag (5 AT 40 38 Lailad

s baall e il a5 aa 5 5l 4nia g5 Alternative dew e ST e (Say LS

Scenarios x

Scenarios x
» X =] v B S8 E T |BFSearch @
[ X =I v e 55 & E |FSearch @ 0~ X B SR
— o @
B Make Current
»»»»»»
Make Current Compute >
Compute > Validate
Validate New > Base Scenario
> 7 Y 2
Hew Properties Child Scenario
Properties I:}_
pe % Rename
Rename
Delete Report
Report
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L, DY
where C = Hazen-Williams C-factor
L = length of test section (ft, m)
Q = flow through test section (cfs, m*/s)
he = head loss due to friction (ft, m)
D = diameter of test section (ft, m)
Cs = unit conversion factor (4.73 English, 10.7 Sl)
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Using Head Loss Test Results for Calibration
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E=%+at
where &= roughness height at age t (in., mm)
g, = roughness height when pipe was new (t=0) (in., mm)
a = rate of change in roughness height (in./year, mm/year)
t = age of pipe (years)

8 pulall jal ol Aol C-factor luad AUl Adalaal) aladio) (Say

C = 180-372le Iﬁﬁm}
= B =30 L El,_- ﬂ

where D = diameter (in., mm)

Table Correlation between Langelier Index and the roughness growth rate

Description _a a
(in./year) (mml/year)
Slight attack 0.00098 0.025
Moderate attack 0.003 0.076
Appreciable attack 0.0098 0.25
Severe attack 0.030 0.76
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(TDH) Total Dynamic Head

Al e Joan daimall 2y cond) i o AU Jaia Alabee Gl 5 13 U JSEN Y kil

Al
1-2 e2
Al LHE
'hﬂ'J'.'.+ 2z - h:.ﬂc-'-hl“_hl. hi‘:ll+ 2z
where Nis = pump discharge head (ft, m)

Vdis = velocity at point where discharge head is measured (ft/s, m/s)

g = gravitational acceleration constant (32.2 ft/sec?, 9.81 m/sec?)

Rsuc = pump suction head (m, ft)

gmd\ 6..5)443\3 c,uaﬂ\ bl,'\.d L'agm\ ;\Sﬂg ‘;35233\ JM Lw\ SJ\J}I\



AU A pal) - Sl g gl Julail)

5| Jasb g Ik uigal i sl Jlasal) gl

hp ed at pump (m, ft)
he = head loss due to friction (m, ft)
hm = minor head losses due to fittings and appurtenances (m, ft)
Vsuc = velocity at point where suction head is measured (ft/s, m/s)
S v A—
Clearwel CD Pump @ Valve
I
S ,
Suction Disch'arge
E ]
P, F V. Vo
_ elas N HE Ly N HE
'hf‘_I:T - T}+(]g_]g]+hL+h”'

Al (S8 13 ¢ AL (SNSEAY) 8 Jasall 3 S8 e Jalas LiSas iy 5 3k 5 canad) ikl of s
(YIS Aa ) haaa

where P gis
PSUC

discharge pressure (psi, kPa)
suction pressure (psi, kPa)
e . nH—Q “ . L;.GS .q a““;'}hp".. S‘i..w\:ﬂ:-}j
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:Pump Effeciency Testing 4d.aall 3slis i)

o Adadl 5eli€ L) dee o3l SV Gany (8 (S15 Aadl H-Q siader (Sdsouel) ghsall (&S
AV Y ol w22 5 colial) el Lgaliy) i (8 oL oS LS ety ad il 33,k

ep = (water powero) / (pump poweri, )

em = (pump poweri,) / (electric poweri,)

where €p pump efficiency (%)

motor efficiency (%o)

€m

eww = 77 “m = (water power,y ) / (electric poweri, )

where Ew-w = wire-to-water efficiency (%)
Ay Aaladll 3,k e water power <lea o
WP =C,0hpy
where WP = water power (hp, Watts)
Q = flow rate (gpm, 1/s)
hp = head added at pump (ft, m)
v = specific weight of water (Ib/ft3, N/m®)
Cs = unit conversion factor (4.058 * 10° English, 0.001 SI)
Alall Gles S ASlgiddl Ayl Ahll Gl asay s A 4
EP = VI./N(EF) 40Y) Al electric power s <))
where EP = electrical power (watts)
\/ = voltage (volts)
| = current averaged over all legs (amps)
N = number of phases
PF = power factor
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Using Pump Performance Test Data for Calibration
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B Darwin Calibrator (Untitled2.wtg)

Dv = L. F.”_"_-jSearch 9 Welcometo Darwin Calibrator!

| Mew Calibration Study | The Darwin Calibrator simplifies the calibration process by allowing you to perform manual and/or GA Optimized calibrations for your

system.

Mew Optimized Run

Mew Manual Run Step 1) Create a new calibration study by using the new button on the toolbar. Then create field data sets on the right side of the
N - screen. First enter your observed [Field Data], and then create Adjustment [Groups] containing the elements.

Step 2) Now you are ready to beginthe calibration process. Using thetoclbarlocated abovethe list (on the left), click the [New] button
to create manual, or GA Optimized calibrations.

Specify the adjustments youwould like to make, then click Compute to calculate and assess thefitness of your calibration. As you
progress toward the optimal solution, you can create additional Manual andfor GA Optimized calibrations with finer adustments.

‘Whenyou are satisfied, your calibrated model canbe exported to ascenario.
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1 New Field Data Snapshot - 1 0 2000 12:00:00 0.000 Base Demand 1,000
Mew Field Data Snapshot - 1 B 1101/ L= d
< >

Observed Target  Boundary Overrides  Demand Adjustments

O X | & |
1T Field Data Set | Element | Attribute | Value |
1 \ ENEW Field Data Snapshot - 1 I ‘Hydraulic Grade {m) | 0,00 |
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D' > - =] - Field Data Snapshots Roughness Groups  Demand Groups  Status Elements  Calibration Criteria  Motes
-Ji Mew Calibration Study, D X | I'l'l
D | Label | Element IDs | Motes
19772 |New Roughness Group - 1 | <Collection: Ditems> |
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Dv > - =] - Field Data Snapshots  Roughness Groups  Demand Groups StatUSElements  Calibration Criteria  Motes
------ B y Mew Calibration Study D X | ch
1D Label Element IDs Motes
(2) 19776 |Mew Status Group - 1 <Collection: 1item:

el
©)

L status Judill ¥ls Joaad st Al Galaall 5l sall Sile g JA)

new optimized calibration study dee ai Cle ganall aaat g (ulall ULy ares Jinos a0

B&' Darwin Calibrator (Untitled2.wtg)

[ B -=I [« . Roughmess pemand Status FieldData Options Notes

=i New Calibration Study - 1 Roughness Adjustment Group | Is Active? | Operation | Minimum Value | Maximum Value | Increment
8k 1vew Optimized Run - 1 1 New Roughness Group - 1 { | Muliply | 0.500 | 1.500 | 0.100
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Lile saaa s ROUghNess 4 sidll Jalas Cile sana LA A A

Leie U0 Coagrinsall uaeill a8Vl aadl g 30Y) sl aaas s Status

O-XB-=

|74

Mew Calibration Study - 1
[ Mew Optimized Run - 1

Options

Fitness Tolerance:

Maximum Trials:

MNon-Improvement Generations:

Solutions to Keep:

Leakage Detection Penalty Factor

Advanced Options

Maximum Era Number:

Era Generation Number:

Population Size:

Cut Probability:

Splice Probability:

Mutation Probability:

Random Seed:

- Roughness Demand Status FieldData Options  Notes

0.001
10000
0

50.000

5

7 Y

o Y

= = = = |[=
=1 < =

Reset

Reset

2l @l g el ) lgy Jers AN Maximum Trials <Y staall &l je 23e 3023 25 Options 4 (e
VoY)l shaall Ll o3l oLl 45 jlie il i) ) s ) gl
Jall Lsay Solutions to keep aadiuddl e Leailis (a je 5 L Llaia) dbiw Al Jglall sz o 4 WS

iyl

S5l 23 5aill 5 plae Jand RiSaall Jlall s 5 liluall ol 5aY RUN Jens o sk kel 3

B Darwin Calibrator (Untitled1.wtg)

- -= | v, |FqSearch @

i,

B

Mew Calibration Study - 1

ag Mew Optimized Run - 1
BB Solutions

% Solution 1

45 Solution 2

Solution  Simulated Results

Simulated Results Browser

Attribute

{m)

{m)

Snapshot Hydraullc({}r;}ade RMSE
Hydraulic Grade -
1 Mew Field Data Snapshot - 0.00
Flow
Simulated Results
Observed Hydraulic Simulated Hydraulic
Field Data Snapshot Junction Grade Grade D‘FFE:_SHCE

Mew Field Data Snapshot -

J-9079

0.00

0.00

0.00
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Oty sh ) a9 5 pilaall Aglas B 1ANSAY) AU (ha Alsaall cilibygl) alafied) oy Ay plall 038 i
Lg DAl Jyans

Ll il 13) g el g5 — scada element b oo 1ASLY) Glly JA) & 44 Hhll oda
Ty s Cipeail) iy Al 8 Wl 235l Lo Lo 2alal) junction o lediysi a o siuall af o (g gin
sl e L dalall s ) suladl scada element

- —

Search Ribbon (F3) Plv| A [FACONNECT Advisor @

ssure Zone @E Selection Sets )
= Contours (s

icality ] ¥ Queries —
Graphs FlexTables | Properties ) & Refresh = | SCADAConnect
re” v .%-g Navigator Simulator ¥
Analysis Views SCADA
4 b x| : Properties - SCADA Hement - SE-3 (286625) 1 x
|SE3 v| @ @ [ |
<Show All> W
|Pmpert;.- Search V|p -
v  <Generl>
C 286625
Label SE-3
Motes
GI5-IDs <Collection: 0 tems>
Hyperlinks <Collection: 0 tems>
v  <Geomelry>
Kim) 158,984 30
¥ (m) 3429836 65
w Active Topology
Is Active? True
v SCADA
Model Element pipe_78425
lodel Element Type Fipe
Field Flow
lodel Element Value (Display) 8.402.64 m¥h
Resl-time Signal FLOW (SCADA Datasource - 7)
Real-time Signal Value (Display 7.836.00 m¥h
Signal Quality (Real-time Good
<None> [~
Active Alarm(s) <MNones
1
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Notes
GI&Ds Collection; { tems:
Hyperlinks ¢Collection: { tems:
v ¢Geomelry>
X(m) 159.051.11
Y (m) 3425,863. 81
v Active Topology
ls Active? Trug
v SCADA
Model Elernen jun_587
Junction
Pressure
B1mHO
Heal fime Slgnal sharky&{SEﬁDﬂ Datasource - §)
Real-time Signal Value (Display 62m H20
Signal Quality (Realime)  Good
Historical Signal <None:
Active Alarm(s) ¢MNone:

I X

Liila g3 g cMAal) Jyans

P13 o Ly Al 308l pealie ) Jakan 5l o a6 o s LIS RS iy JUS) 5 35 plall o3n s
ey ool dalra s QISAUGLLY) ad Joaedy LAEE #ali il o585 Darwin calibrator J <olaaeS ULl oaa
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Review View Tocls Report Bentley Cloud Services Search R

fications - - = e B Pressure Zone 1€} Selection Sets
g = & B # ~ B | B B Contours

ts = &£ Criticality ¥ Queries — 3
Fire Flushing Pipe Darwin Energy Graphs FlexTables | Properties w~ Refresh ~ | SCADACor

Flow Results ~ - Renewal Planner ~ - Cost ™ = More 7 ,?3.3 Navigator Simulato
Amalysis Tools Analysis Views SCADY
5 Darwin Calibrator (WITHOUT BORG wtg) — O s [iie:
A0 X - =l . |EqSearch @ Field Data Snapshots  Roughness Groups Demand Groups  Status Elements  Calibration Criteria  MNotes P
b New Calibration Study - 1 D [% > =l | Ed] ~ Representative Scenario: Base s
MNew Calibration Study - 2 I — \ t Field Data f SCADA il
Label 0 SCADA L Date Sez
All Snapshots (1) == = - 010
N New Field Data Snapshot - 2 AR SRS B
el
ES
HDs
erlin
leor
)
)
tive
Etive
£ > lAD,
lel E

Observed Target  Boundary Ovemides  Demand Adjustments

i O Ba X | | «b b

| Field Data Set | Element Attribute v [EE

-tin
I-tin

’ al {
loric
e/

s

il < >

lessage Id Scenario Element Type Element Id  Label Time {hours) Message

41891 Base Calculation Options 19 Base Calcul... 0.000 Pressures below the lowest physically possible pressure ir|
Fiald

A Y ey Y g Al gl Ay ) &l jidl g (Jaraia g o pald) bl e S 23e 2ga g ) ZUaS 4G Hhall sl (ST
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\ Darwin Designer (Designer.witg) = =

X v| F] '| ) \welcome to Darwin Designer!

|— New Designer Study | Darwin Designer simplifies the design process by allowing you to run manual or optimized designs of your system.

. . Step 1) Click on the drop down menu to the left and create a Design Study. This serves zs the top level unit for a design project. I the rules of the project change significantly, or a
New Optimized Design Run completely new project needs to be optimized, then you can use a new Design Study for each individual project.

iz lianus By o Step Z) Use the tabs that appear across the top after creating a Design Study to enter your demand loadings. hydraulic constraints and boundary conditions. All of this information
MNew Manual Cost Estimate Run is entered into @ Design Event. You can create as many Design Events as required in order to define the full range of conditions your design must meet. Also enter your design
and rehabilitation pipe groups, the pipe sizes, costs and details of possible rehabilitation actions, and choose the type of optimization.

Step 3) Add a Manual or Optimized Design Run and select which Design Events are to be met, and also which option groups each design or rehabilitation group is linked to.
Step 4) Click Compute to run your design and assist how it fares against constraints subject to design loadings and also how much it costs.

Step 5) When you have a design you like, you can export to a new scenario and/or different alternatives.

ks, Darwin Designer (Designer.wig) - B
Ij X < | | | (7] Design Everts | Design Groups | Rehabiltation Groups | Cost/Properties | Design Type | Notes |

M Ij h X Representative Scenario: |32; Base v

Label Label Start Time Design Time |  Time From Qverride Demand Demand
Al Everts (0) {i;i;z) %fnn':gg Alternative Multiplier
Alternative?
L4 >

Boundary Ovenides | Demand Adjustments | Pressure Constraints | Fow Constraints

Design Event Element Attribute Value
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Darwin Designer (Designer.wtg) = B
|_J v X [TT 4 | A | (7] Design Everts |Design Groups | Rehabiltation Groups | Cost/Properties | Design Type | Notes |
- Design LJ I% X [T Representative Scenario: |32: Base v|
Label Demand Demand Minimum Maximum Consider Minimum Maximum Naotes
Al Events (1) Alternative Multiplier Pressure Prassure Pressure Velocity Velodity
. (Default) (Default) Benefit? (Default) (Default)
Dsign {m H20) {m H20) (Default) {m/s) {m/s)
1 21: Base-Ave... 2.000 10.00 50.00 O 0.50 244

Modify default values

< >
Boundary Overides | Demand Adjustments | Pressure Constraints | Flow Constraints
AAX[8x|n
Design Event Element Attribute Value
Darwin Designer (Designer.wig) = B
|_J A x i} hd | r a | (/] Design Events |Design Groups | Rehabiltation Groups |Cost.-’F’ropeﬁies | Design Type | Notes |
- Design LJ % x m Representative Scenario: |32; Base v| h
Label Override Demand Demand Minimum Maximum Consider Minimum Maximum
Al Events (1) | Senario Alternative Multiplier Pressure Prassure Pressure Velogity Velogty
: Demand (Default) (Default) Benefit? (Default) (Default)
Dsign Altzmative? (m H20) (m H20) (Default) (mfs) (mfs)
1 O 21: Base-Ave.. 2,000 10.00 50.00 a 0.50 24

Adjust pressure constraints

< >

| Boundary Overides | Demand Adjustments | Pressure Constraints | Flow Constraints

<
Design Event Node Override Minimum Maximum Consider [

Defaults? Prassurs Prassure Pressurs

(mH20) (mH20) Benfit?
4 |Dsign 75: -5 d 10.00 50.00 d0
5 |Dsign 73: 14 O 1000 50.00 O
6 |Dsign 713 d 10.00 50.00 d
7 |Dsign 88:1-2 O 1000 50.00 O
8 |Dsign §7: 11 O 1000 50.00 O
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Darwin Designer (Designer.wig) = B
|j i hd | | | (7] | Design E\rent5| Design Groups |Hehabi|ﬂahon Groups |Cost,-’Propeﬂies | Design Type | Notes ‘

4o
Label Element IDs Element IDs <Count>
Design <Collection: 9 items> o 9
Create design group
Design Group Generator “
Selection Set | <Al Available> ][]
Label Element ID
68 [Pl 68
70 [P2 70
72 [P3 72
74 |P4 74
75 |Ps 76
77 |rs 77
79 [P7 79
81 [p8 81
83 |ps a3
ok || Cancel || Hep
Darwin Designer (Designer.wig) = =
|j - % M | Design Events | Design Groups I Rehabilitation Group5| Cost/Properties | Design Type I Motes |
- | A ~BmX A X
= & = New Pipe Material Diameter Hazen Williams |  Unit Cost
' . " L Design {mm}) C Factor (s/m)
‘.. Rehabilitation
. Design 0.0 0.0 0.00
=
£ 4 Engineering Libraries Ex

a-B-xX o

Concrete (centrif. spun) ~
Concrete (steel forms)

Concrete (wood forms)

Concrete gutter (broom finish)

Concrete gutter froweled finish)

Concrete gutter, asphalt pavement {rough!
Concrete gutter, asphalt pavement {smoot
Concrete pavement float finish)

Copper

Cured wood mat

Adding cost properties

Matural stream, clean
Matural stream, stony notes
Matural stream, weedy

| Scect || Close || Hep |

%LI=
bl gyl olpal Aiaglil) A4S pidly A8 o) jlesall dalald) 3 12Y)
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Darwin Designer (Designer.wig) - B
|j % [T | Design Everts I Design Groups I Rehabilitation Groups | Cost/Properties | Design Type | Motes | h
= A-BmX A X
F [=)- New Fipe Material Diameter | Hazen Williams|  Unit Cost
5 . ' | L ¢ i Design {mim) C Factor (S/m)
i Rehabilitation
PvC 100.0 150.0 100.00
PvC 150.0 150.0 150,00
PvC 200.0 150.0 200.00
PyC 250.0 150.0 250,00
PVC 300.0 150.0 300];
=
Adding cost properties
Darwin Designer (Designer.wtg) = B
Ij v X 10 v | G ' | Design Events | Design Groups |Hehabil'rtaﬁon Groups |Cost."Properties | Design Type I Notes |
= 2]
| Label Element 1Ds Element IDs <Count:
New 3 Mew Designer Study
. . <Collection: 5 items> 5
Rename New Optimized Design Run <Collection: 4itemss 4
. | Mew Manual Design Run [ | i
Mew Manual Cost Estimate Run

Create manual design run

%LI=
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Darwin Designer (Designer.wtg) - =
d-X *| @ JEB| | Soltion | Smuisted Resuits
Solution Browser
(7]
Fipe Group Type
g Design Groups
(=l New Manual Design Fun -1 Rehabilitation Groups
=@ Sbgns Show results
Yo |
Solutions
Design Group Fipe Material Hazen-Williams|  Diamater Cost
C (mm) 6]
1 87: Design 76: P-5 PViC 150.0 1500 8,700.0
2 87: Design 77 P-6 PVC 150.0 150.0 15,684.9
3 87: Design 79:p-7 PViC 150.0 150.0 59494
4 87: Design 81:P-8 PViC 150.0 150.0 49152
5 87: Design 83: P9 PViC 150.0 1500 64878
<] 106: Design2 £2:p-1 PVC 150.0 150.0 83356
7 1052 Design2 70: p-2 PViC 150.0 150.0 2538650
8 106: Design2 72:P-3 PVC 150.0 150.0 153303
9 106: Design2 74 P-4 PViC 1500 1500 24,117.3
Darwin Designer (Designer.wtg) = =
Ij X @ v | | | (7] Design Events | Design Groups I Rehabiliation Groups | Cost/Properties | Design Type | Notes |
| A& X m Representative Scenario: |32: Base v |
B- Mew » New Designer Study - -
= = - Label Start Time Design Time Time From Override Deman
R | New Optimized Design Run Start Scenario Altzrnati
ename ;
MNew Manual Design Run SIE o
Delete g Alternative?
New Manual Cost Estimate Run 1 |Dsign 12:00:00 PM | 12:00:00 PM 0.000 O 71: Base-A
New optimized design run
< >
Boundary Overides | Demand Adjustments | Pressure Constraints | Flow Constraints
A X[ S| w
Design Event Element Attribute
< » £ »
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Darwin Designer (Designer.wig) = B
X v | '| (7} |Design Everts = Design Groups |F{ehabil'rtation Groups | Options | Motes |
; Design Pipe Group I5 Active? Cost{properties
-2y 200mm
- B Solutions 1 87: Design vl 58: Design
% Solution 1 2 |106: Design2 v 98: Design -

Run the solution

Darwin Designer (Designer.wtg) = B
Ij'X'||§’|Q Solutions
Solution Fitness Total Cost Total Bensfit
)
1 [Solution1 163,704.344 163,704.3 0.000
2 |solution2 177,620.141 177,620.1 0.000
3 |solution3 188,085.750 188,085.8 0.000
4 |solution4 191,535.922 191,535 0.000
5 |Solution’s 202,011.547 2020115 0.000

Show results and choose the best
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Darwin Designer (Designer.wtg) = B

PR - |@ J&| @  Soltion  Simuisted Resuts

Export to scenario

El Deng{r;ﬂ.rI Export to Scenario Solution Browser
B@ m ) Pipe Group Type
B"@ Solutions ; :
. 8} Souion 1 Design Groups Export Design to Scenario
= & New Optimized Design Run - 1 Rehabilitation Groups
£} Soltions Export to Scenario
f _
Solution 2 Export Scenario?
Solution 3 — -
&y Solution 4 Mame: Mew Optimized Design Run - 1 -1
iy Solution 5
Export to Altematives
Solutions Use Scenario Name for Atematives?
Design Group f
1 87: Design 76: P-5
2 |a7: Design e Export Physical Atemative?
3 87: Design 79: P-7 . . .
4 |87 Design st Mame: |New Optimized Design Run-1-1 |
5 87: Design 83: P9
6 |106: Design2 58: P-1
7 |106: Design2 70: P2 Export Active Topology Atemative?
8 |106: Design2 72 P3 _ — -
9 | 106 Dasign2 S Name: |New Optimized Design Run -1 -1 |
| 0K || Cancel || Hep |
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Skelebrator

| &% wd

L =% &P 2
Loz

SSkelebmtor...

\

P

f Close @ Help
[ -m

8 Default Skelebrator Group

Branch Collapsing

Parallel Pipe Merging

Series Pipe Merging
----- Smart Pipe Removal

‘ Skelebrator Skeletonizer (rose skalibrator.wig) = =
Batch Run | Protected Blements | Preview Options |
Label Skelebrator Type Add
@ 2
Label Skelebrator Type Remove
Mowve Up

Mowve Down

Current model size: 1573 pipes, 1336 junctions/hydrants

Last preview model size: Mot available

ik
¥ Close @ Help
b-mEaXx 823

Skelebrator Skeletonizer (rose skalibrator.wtg)

=)~ Default Skelebrator Group
EI Branch Collapsing
™ | irch Collapsing - 1

EI Parallel Pipe Merging

i i Parallel Pipe Merging - 1

Series Pipe Merging

- Smart Pipe Removal

Settings | Condttions | Notes
Pipe Conditions
| Add || Delete |
Aftribute Attribute:
Length O perator:
Length:
Junction Conditions
Delete
Attribute Attribute:
O perator:
Base Flow:

T

Current model size: 1573 pipes, 1336 junctions/hydrants

Last preview model size: Mot available
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i Skelebrator Skeletonizer (rose skalibrator.wtg) = B
f Close @ Help
Ij - [T % > | 2% Settings | Conditions | Motes

El- Default Skelsbrator Group Maximum Mumber of Remowval Levels:

El B!T:mch Collapsing
i i Branch Collapsing - 1

EI P?"_d”el Fipe Merging Dominant Pipe Critena: | Diameter w |

i Parallel Pipe Merging - 1

. Series Pipe Merging Use Equivalent Pipes?

- Smart Pipe Removal Equivalent Pipe Method: | Modify Diameter v|
Minor Loss Strategy: | lgnore Minor Losses W |

s Minor Loss

Current model size: 1573 pipes, 1336 junctions/hydrants Last preview model size: Mot available

i Skelebrator Skeletonizer (rose skalibrator.wig)

f Close @ Help
- m Batch Run | Protected Elements I Preview Optior15|
=

_ o
B Default Skelebrator Group Label Skelebrator Type -
= Branch Collapsing ' ) ) ) m
Branch Collansing - 1 Parallel Fipe Merging - 1 Parallel Pipe Merging
: ) p. o Smart Pipe Remowal - 1 Smart Pipe Removal
= F‘_alallel Pipe Merging - .
: i... Parallel Pipe Merging - 1 Branch Collapsing - 1 Branch Collapsing
i Series Pipe Merging

=- Srnart Pipe Removal
i Smart Pipe Remaval - 1

@2

Label Skelebrator Type Remove
Branch Collapsing - 1 Branch Collapsing Move Up
Mowve Down
Current model size: 1573 pipes, 1336 junctions/hydrants Last preview model size: Not available
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District Metered Areas (DMA)
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Jsad Hlas paais DMA 4 e hlie A ClSuill a6 ol 138 8 (S sl Jdaill 50 Sl
L sa 5 criticality analysis J3& (e shldl @i Jaay Watercad gl p aelu s ghlidl (e sbuall 7553
-l Q\;L;j\‘sah)ueﬂ;u

e Al elal e g o (e G ealiall apand 8 Laladin) o3 Jha¥) 33100 oo Criticality analysis
8l dadaiall 03¢d Au3nall sluall 43aS 5 Jn sacall ali (e ol g pualiall oda (3le e dSedl) Bl S

Analysis Components Review View Tools Report Bentley Cloud Services

Validate |§I Notifications

a = . b s &
w1 o $ = (L5 - Pressure Zone
EfA Times Alerts Qivi @< ‘) ", SV &£ Criticality

Compute Fire Flushing Pipe Darwin Energy =
* E2 Summary Flow Results ~ v ” Renewal Plannerv ~  Cost™ | ™ More
Calculation Analysis Tools

£ Criticality [T*IV 82l z3gai.wtg]

D X @ [} Options  Summary

Crticelty Studies Consider Valves?

Auto Update Isolation Valve Data?

Status Defaults

General PurposeValve: Always Use v
Isolation Valve: Always Use v
Throttle ControlValve: Always Use v
Pressure ReducingValve: Always Use 7
Pressure BreakerValve: Always Use v
Pressure Sustaining Valve: Always Use v
Flow ControlValve: Always Use v

Valve Overrides

«h X

Use In

Override [
Label Element Type | Isolation Trace |

Element
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k+¢ Criticality [shoubra only_Criticality_trial reducing valves.wig] L =B g
- o B e - - P
SEIDIE on ol |
[ Criticality Stugies = By
Segment Affected Isclation Pipes Segment Fluid Volume | Segment Color -
Al = (11) Elements Nodes <Count> Length of Segment
<Count> <Count> (m) [(B]
Segment - 1 Segment - 4 447 15 530 25,248.83 926,414.0
g::: j Segment -5 179 5 3311336705 2383437 F
Segment - 6 24 3 27 817.81 59,366.8
g::: :: Segment - 7 3 1 3 50488 1168225 |
Segment - 8 3 1 3 363.26 71,3267 3
g::: :g Segment - & is 1 15 830.15 14514.0; 255,255, 25
Segment - 10 3 2 4 338,56 21,3548
Segment - 8 Segment - 11 12 7 18 167513 196,262.1 i
Segment - 9 &
Segment - 10 %
Segment - 11
Affected Elements | Isolation Nodes I Pipes
Segment Label Element Type "
1 |Seqment-1 1016 Junction [
2 Segment - 1 781 Juncticn
3 Segment - 1 782 Juncticn
4 Segment - 1 115 Juncticn
5  |segment-1 145 Junction
6 Segment - 1 1108 Juncticn
7 Segment - 1 1109 Juncticn
8 Segment - 1 837 Juncticn
9 Segment - 1 150 Juncticn
10 |Segment-1 1240 Junction
11 |Segment-1 1201 Junction
12 |Segment-1 458 Junction
13 Segment - 1 459 Juncticn
14 Segment - 1 1263 Juncticn
15 |Segment-1 410 Junction
16 Segment - 1 162 Juncticn
17 Segment - 1 409 Juncticn
] 5 18 Segment - 1 445 Juncticn ~ W
-ﬁ Criticality [shoubra only_Criticality_trial reducing valves.wig] l = |5 g
: - B e - - - um
X Iﬁ L7] ion Results |
=- Criticality Studies By
B Base Segment Affected Tsolation Pipes Segment | Fluid Volume | Segment Color,
OIEBDE Segments Al (11) Elements Modes <Count> Length of Segment
- Criticality <Count> <Count> {m) [(B]
Segment - L Segment - 1 281 1 337 12,680.88 273,187.1
Segment - 2
Segment - 3
Segment - 4
Segment - 5
Segment - &
Segment - 7
Segment - 8
Segment - §
Segment - 10
Segment - 11 S
Affected Elements | Isplation Nodes
Segment / \ébel Element Type
1 [segment-1 [ 1016 N\ Junction
2 |segment-1 [/ 781 N\ Junction
3 |segment-1 [ 782 N\ Junction
4 |segment-1 115 “unction
5  |segment-1/ 145 Judtion
6 |segment-1f 1108 Junctidn
7 |segment-f 1108 Junction N\
8 |segmentf1 837 Junction N\
s s 1 150 Junction N\
10 [Segmenf-1 1240 Junction N\
11 |Segmeht-1 1251 Junction
12 [Segmfnt-1 458 Junction
13 Segghent - 1 459 Junction
14 Saﬁnt o1 1263 Junction
15 |sgfgment - 1 410 Affected Elements | Isolation Nodes | Pipes |
16 jagmgnt -1 162 Segment Labsl Has Chack Is Partial? Start Node Stop Node | Pipe Length
7 5&9me ed 400 Valve? {m)
1 Segment - 1 161a [m] vl 162 303 2.51]
4 1 { Senment bt 5 B Segment - 1 2165 [m] vl 1308 545 37.07]
3 Segment - 1 2165 [m] ) 545 35 82.10)
‘ 4 Segment - 1 14362 [m] vl 150-9 225 10.25
5 Segment - 1 1427 ] vl 150-6 1429 5.05]
& Segment - 1 1052 ] vl 1053 150-27 2.3
7 Segment - 1 1052 ] ve| 150-27 1054 3.18|
8 Segment - 1 1694 [m] | 150-13 504 10.18]
9 Segment - 1 823 |m] 7 824 150-26 2.48)
10 |Segment-1 1646 [m] vl 1647 150-20 14,53
11 |Segment-1 238 |m] 7 239 150-23 3.96)
12 |Segment-1 227 ] vl 25 150-25 7.8
13 |Segment-1 171 [m] vl 172 150-24 4.13]
14 |Segment-1 2047 [m] [m] 1016 781 94,79
15 | Segment-1 780 [m] O 781 782 3.68)
16 |Segment-1 1722 [m] ] 782 115 32.31]
17 |Segment-1 144 [m] [m] 115 145 1.22]
e e = = = = nr
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4 Criticality [shoubra only_Criticality_trial reducing valves.wtg] @M
- - - [y - - - -~ - - - =
Xlﬁ (7] o ion Scope | S 'nmREuhE‘
- Criticality Studies # @ 2|3 ]
- Base Label Segment Affected Isolation Pipes Segment Fluid Volume | Segment Colar
Cutage Segments e (11 Highlight Segments Elements Nodes <Count: Length of Segment
Criticality <Count> =Count> {m) L)
t-1
Segme"t B Segment - 1 251 1 337 12,680.88.  273187.1
Segme"t 2 Segment - 2 400 9 468 17,0025 380,581.8
Segm"t ; Sagment - 3 147 E 178 778331 141,8508
Segm"t . Segment - 4 247 15 530; 35,248,831 0264140
Segm"t 6 Segment - 5 179 5 231 12,367.25. 2383437
Seqme"t : Segment - 6 24 3 37 517.91 55,366.8
Seg""e"t : Sagment -7 El 1 3 soase: 1168225
Segm"t z : Segment - 8 3 1 3 36326 71,3367
Segm"t > Segment - 8 15 1 15 890.15 14,5140 255, 255, 2
Seqme"t - Segment - 10 3 3 3 338.56 213548
Segmen Segment - 11 17 7 18 1675137 106,262.1
Affected Elements | Isolation Nodes | Pibes |
Segment Label Has Check 13 Partial? Start Node Stop Node Pipz Length -
Valve? (m) D
1 Sagment - 1 161a [} vl 162 303 251
2 |Segment-1 2168 | vl 1308 545 87.07
3 Segment - 1 2165 O vl 545 36 82,10
Ml 4 Segment - 1 1436a | vl 150-9 225 10.25
5 |Segment-1 1437 [ vl 150-8 1439 6.05
& |Segment-1 1082 | vl 1053 150-37 231
7 |Segment-1 1052 m vl 15027 1054 318
s |Segment-1 1694 [ vl 150-13 504 1015
9 Sagment - 1 823 O vl 824 150-26 248
10 |Segment-1 1846 [ vl 1647 150-20 1463
11 |Segment-1 238 [ vl 239 150-23 396
12 |Segment-1 227 O vl 29 150-25 7.98
13 |Segment-1 171 | vl 172 150-24 413
L , |[12|Seqment -1 2047 [ ] 1016 781 9479 -
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Outage segments analys

oslaal) aal Ble A A0 8 e pllad i (g0 adiiiall i dpals 8

icing valves.wtg] - . "~ ——— ==
-
é H @ Run Hydraulic Engins?
Label Minimum Pressure To Supply Demand: 0.0 m H2O
All Criticality Segmerts...
Criticality Segment- 1 Maximum Allowable Demand Shortfall: 0.00 %
Criticality Segment- 2 %
Criticality Segment- 3
Criticality Segment - 4 Segment Are all 1= Balanced? Maximum System System System Node with Demand Node with -
B demands met? Allowable Demanded Supplied Demand Largest Shortfall at Largest De[ |
Criticality Segment- 5 Demand Volume Volume Shortfall Percent Worst Node Volume W=
Criticality Segment- & Shortfall w [(B] (%) Demand (56) Shortfall
Criticality Segment- 7 (%) Shortfall
Criticality Sagment - 8 Criticality Segment - 1 O [ 0.00; 320714159 25,014,259 22.00 : B65 100.00:3-1737
Criticality Segment - 9 Criticality Segment - 2 ] v 000 32,071,455 24,308,508.0 24,20 14861 100.00}1-5374
Criticality Sagment - 10 Criticality Segment - 3 [m] v 0.00; 32,071,4155 27,580,020.5 1276 1-14581 100.00; 1-14581
Criticality Segment- 11 Criticality Segment - 4 |:| IE 0.00: 32,071415.% 0.0 100.00:1-523 100.00 ; -9374 =
] — o | |
Affected Elements | [solation Nodes | Pipes
Szgment Label Element Typs -
1 Criticality Segment- 1 865 Junction |:|
2 Criticality Segment- 1 435 Junction
3 Criticality Segment- 1 J-4853 Junction
4 Criticality Segment- 1 J-7617 Junction
5 Criticality Segment- 1 J-5341 Junction
[ Criticality Segment- 1 J-4854 Junction
7 Criticality Segment- 1 J-5342 Junction
8 Criticality Segment- 1 J-4548 Junction
9 Criticality Segment- 1 J-5651 Junction
10 Criticality Segment- 1 J-6134 Junction
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- Pipe Break Analysis
- Criticality
- Pipe Renewal Planner

1-Pipe Break Analysis
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Network with Isolation VValves

Criticality
(Segmenta
tion)
Segment is
defined as

the smallest portion of a distribution system that
can be isolated
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=0, Criticality [Network.wig) -
* 2B | Segmentation Soope | Geomentanon Resits
Criticalty Studies - 5 @ =] B3
Segment affected IEoaton Fipes Sagment Fluid vVolume | Zeg ment Calor
Cutage Sagrent Elements Modes <Counk» Langth of Segment
Critical 1 =Count= <Count: (m} (me)

59
P
.l 255,0,255,0
4 255,0,355,...

1O U0 PO T oy Oy

3 255,255, 12...
3 .‘
affected Elements | faglation Modes | Fipea
Segment Labe Element Type
Sagment - 1 14 L O S
2 Segment - 2 1-14 Junction
1 [ Al Tomnkinn

-Criticality (Outage Segments)
Removing one segment from service also takes downstream segments

out of service. These downstream segments are referred to as " Outage Segments

AR
gA»AJ\ A..i)AJU &,iﬂm al,'\.da.a'a,am\ z\SJ.«.ﬁU. &5235\ JMLM\ SJ\A?‘



AUl Aa ) - Sl g gl Jalasl)
skl g daadls Guigal (Al o) jlesal) el

L, Criticality [Networkertg]
18 e
Cricalty Studes
Base
i~ Outng
- Cribeaity

R -

Affected B=mer

Label Element Type

i peaill 8Tk paaill A
Criticality Score

eTo Supply Demmnds L5 bz

and 5

gA»AJ\ A..i)AJU &,iﬂm al,yd Lb,am\ z\SJ.«.ﬁU. &5235\ JLuA.U Aalad) SJ\A?‘



AU A Al - S g gl Jalat)
% skl g Jahadl (puigal L_!":“EJS‘ Sl ald ?

3- Pipe Renewal Planner
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. Pipe Break

. Criticality

. Capacity (Fire Flow)

. Age of pipes

. Diameter

. Material

. Operational flag (YES or NO)

. Soil (clay — silty clay - sand- collapsing)
. Crossings (no crossing- surface crossing- subsurface crossing)
10. No. of road lanes

11. Road type

12. Critical customer

13. Water Quality
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Score Values:

1

| Fom | To | s ® e s
--- P PVC 1
=0 40 = o -
PE PE 10
e
HOPE HOPE 20
(o0 [3oeo | a0 %
. Typeofsal
L
e TS e .
ce faw [ L .
L= SlyOy 6 G s
s smd 0 pukin B
B ———

by 55 o s
Weights S5 A80s% Lamyee fole Sl Hign ol fils 4
HElgnis byl 33 52 25l oball 33 2

Criticality o5% 2g% 30% 25%
Pipe Break 25% 25% 0% 25%
Age of pipes 0% 0% 15% 0%
Diameter 5% 8% 5% 5%
Pipe Material 2% 5% 5% 2%
Type of Soil 5% 5% 5% 5%
Pipe crossings 10% 0% 10% B
Road Type 5% 5% 5% 5%
Number of road lanes 3% 3% 5% 3%
Serving Critical Customer 10% 1004 10% 10%
Water Quality o o%h 0% 6%
Operational Flag 100 10% 10%4 6%
Total 100% 100% 100% 100%
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Water Hammer Introduction
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Water Hammer - Pressure Increase:

P— 0.07 VL + P

Pressure Increase: t L
G
Flow Velocity: 0.07L
L _P-P)t
Upstream Pipe Length: 0.07V
_ _0.07VL
Valve Closing Time: B I>l
_ 0.07VL
. ) . IDi =P- t—
nlet Pressure:
where,
P = Pressure Increase,

V = Flow Velocity,

= Upstream Pipe Length, LSS &MM

L
t = Valve Closing Time,
P

o IValadll *

i = Inlet Pressure.
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LESSON 1
Creating a Schematic Network

Baac 400 #0 el Sl has st Jee 488 e (B et o il 138

MH-1

MH-2 Co-3 hH-4 Ced i F-1

A gall 4S8l jualic oy o5 AS0AN any <l gl DA (e -Y -

-0 Concat |
% & Presaure F'i:-E!"S

i
o] ae (K Gailliads daldl) sdlil) 8403l 8 pale O allall Jla) oY -
Q Elevation (Ground ) Elevation ( Invert)
MH-1 11.9 10.33
MH-2 11.1 10.08
MH-3 11.4 10.38
MH-4 10.80 9.78
label Diameter (mm) Material
CO-1 150 Ductile Iron
CO-2 150 Ductile Iron
CO-3 200 Ductile Iron
CO-4 200 Ductile Iron
label Elevation (Ground ) Elevation ( Invert) Boundary condition
OF-1 10.5 9.48 Free outfall
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Conkrals

Conduit Catalog...
Purnp Definitions. ..
Conduit Conkrol Skruckures, .,

Flaw-Headloss Curves. ..

Minor Loss Coefficients. .,
Extreme Flows, .,

Extreme Flow Setups.,.

nit Sanitary (Dry Weather) Loads., .,

SDREBEFIRBINS A& B S

Patterns...

Patktern Setups...

Time Series Field Data. ..

Engineering Libraries. ..

import from Jac & zabidl liee Aacall @ild jaill il Gllb g zals b A8l Library i a8 &
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Label MH-1 Ij - X I_E']

Makes

GI5-IDs «Collection: 0 items > Leel e Description
Hyperlinks < Collection: 0 items = Urit Load - Unik Type... Apartment

B =Geometry=
Skation {Calculated) » 0+64
¥ Coordinate {m) 21.06-
¥ Coordinate {m) 11.70
B active Topology

Is Active? True #

El Design Loading Unit Caunt: 2,000,000
Local Pipe Matching ¢ False

Design Struckure Eles True

Desired Sump Depth 0,00
E Inflow (Sanitary Loading)

Sanitary Loads «Collection: 1 item...)
E Inflow (Wek)

Inflow (et Collectin <Colleckion: O items =
E Known Flows

Flrwa (Km0 1Y 0L0O0

Lnit Sanitary Load: 52 Apartment

| ok H Cancel ” Help ]
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f:amm; lioads - Manhole (MHE3) Eﬂi

Load Definition Description
Pattern Load - Base ... Fixed
Base Flaw: 200,000 L=
Pattern: Fixed D E]
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LESSON 2

Automatic design

ASuil) araa’ & SewerGems Sanitary alasiul 5 3uas 4800 o) A8 e (et o paill 134
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[#] @ Pressure Pipe 8]
[¥] @ Manhale B
< -
® iy
[
< Pressure Junction
&7 Pump &
Wariable Speed Pump Battery,
[Z]%7 air valve #
O
&
A
i

7
M’::ﬁ“ Select

Bl w5 \\\/
: Background Layers 3 x
|

W- X | - - |
= [¥]= Background Layers
] lotshew

: User Notifications 1 x
ol k= | Al @ J
Messageld  Scenario Element Type Elemen... | Label Time (hours) | Message
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Gravity Pipe |N0de |

Ciefault Constraints uj.N\ Aal Extended Design
Welocity |Cnver | Slope | de uudt Part Full Design | number of Barrels | Section Size |
Velocity Constraints Type; Is Part Full Design?
Welacity {Minimurn); Percent Full Constraint Type: Simple
Welacity {Maximurn; Percentage Full: Yo
¢S] Aged
e TguIEsIEMEOnEITanis
aravity Pipe |N.3.;|E |
Default C||:unstraint|s ?"Jﬂ ‘_,JA‘\J\ aal)
Velociey | COver | Slope “ o
| | AJ;“J Al djﬁ_
Cover Constrainks Type: [+
Caver (Minimunm): |IZI.91 | n(v
Cover (Maximum): m
e.u.u u“‘?ﬂ aal
Bagmball (38
D faile = sia g Cus ity
iaravity Pipe |N|:u:|e |
Default Constraints )
‘Lm.‘ K)
velocity | Cover | Slope | - ,.u‘ -
UJJ l

Slope Constraints Tyvpe:
Slape (Minirmunn) ;

Slope (Maximum]:

Simple @l

10,005

o

0.100

| mfm
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& Uafal Dlagleh Copisirzinits
@ravity Pipe | Mode |
Default Design Constraints
Fipe Matching: Inverts D
Matchling Offset: 0.o0 m

Allows Drop Skruckure? X .
FLT ) aaal Al oda

a3 puba i puuia
CIAN B gula e

= Conduit Catalog ez g8 vl GAUJ.A\ [PPREGIET ‘é.“d\ sl gall t\)ﬂj JUJY\ PR JRYRENA
Circle — oS3 5 zali ulh Aalad) 45Sall JA0a 03 ga gall 3 gall dailE (0 HUAS A5 cOmponents 4@

Concrete
- | Conduit Catalog, %]
A X m 3 |- | Canduit l Library | Motes
Label Conduit Sh... = Material Conduit
lelillil i Circle Concrete Conduit Shape: Circle D
ﬂlZSD i Circle Concrete )
ﬂlSDD i Circle Concrete Diameter: 203.2 mm
QS?S mm Circle Concrete
QldrSEI i Circle Concrete
Ql525 i Circle Concrete
QlEuEIEI T Circle Cancrete
ﬂl?SD i Circle Concrete
Ql?lill:l i Circle Concrete
Ql 1050mm  Circle Concrete
Ql 1200mm  Circle Concrete
ﬂl 1350mm  Circle Concrete
&l 1500mm  Circle Caoncrete Avvailability
gl 1650 ram Circle Cancrete Available For Design?
Ql 1800 mm  Circle Concrete
Ql 1950 mm  Circle Concrete oty T H D
leltltl mm Circle Cancrete puainess Type: onstant Roughness
Ql225lil mm Circle Concrete Roughness
ﬂlZﬂ?DD mm  Circle Concrete Material: Concrete E]
QZSSD mm  Circle Concrete L
QlZ?DD mm  Circle Concrete Manning's n: 0.013
QESSD mm Circle Concrete kutter's n: 0.013
3000 Circl C t

Ql mm Irele oncrete Darcy-wWeisbach e: 0.0001 M

Hazen-\Wiliams C: 110.0

[ Close ] [ Help ]

Flex table conduit table Jsa> zi a g8 oy - -
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Bl 7= aaiiles @ond i Tail (=gt Tigd=d OO g ps b pgepil=el ] siie )

B BE & L R B

Inwert (Stop) Conduit Type Conduit Shape Matetial Manning's ¢ Section Size (Catalog Conduit) Diameter
{m} n {mm}
19; CO-1 0,00 Catalog Conduit Circular Pipe Concrete 0,013 200 mm 203.2
21 CO-2 0,00 : Catalog Conduit Circular Pipe Concrete 0,013 200 mm 203.2
231 CO-3 0.00 : Catalog Conduit Circular Pipe Concrete 0.013 200 mm 203.2
25 CO-4 0,00 Catalog Conduit Circular Pipe Caoncrete 0,013 200 rm 203.2
27 005 0,00 Catalog Conduit Circular Pipe Concrete 0,013 200 mm 203.2
29; CO-6 0,00 : Catalog Conduit Circular Pipe Concrete 0,013 200 mm 203.2
31 CO-7 0,00 : Catalog Conduit Circular Pipe Concrete 0,013 200 mm 203.2
33 CO-8 0.00 : Catalog Conduit Circular Pipe Concrete 0.013 200 ram 203.2
36y CO-9 0,00 : Catalog Conduit Circular Pipe Concrete 0,013 200 ram 203.2
37 CO-10 0,00 : Catalog Conduit Circular Pipe Concrete 0.013 ZUDJV 203.2
. . - - . N - * R - wia “t e . X wf
u—uﬂh;Sa ry IOadS‘\M}d\ L_QJ‘A\ASAMJJ;M‘;J\ u\ﬁ‘)..a.d %H)po#u‘i\@b -
.
.o H N . . . A o N -
catalog Juad load builder J3& (e sl g dlail dad azai trol center &
H % H v . B 4 Y - .
&l conduit compute Jee a3 Design JLis) o i Sugabal) SR g aaat 3 )l e -
) gall 200 mm ¢sily
B =General=
10 15
Label Base Calculation Optio
Mokes

Time Analysis Twpe Steadw Stake
Calculation Type  Design
Tractive Stress (Glo 0,000
Report Hydrologic T True
El Convex Routing
Peak Flow Ratio (%% 75.0
El Gravity Hydraulics
Maximum Metwork T 5
Flow Convvergence ™ 0,001
Flow Profile Method Backwater Analvsis

(e Ll a3 Al apanail) e s ld peaill il gylaall (Slac i s HUndY1 ayany ol yall o gy -
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LESSON 3

—

Simple steady state

Steadystate.swg o2 il paladl Calall aadiu

AS,all alia) @ oS (Al g adals da yial) 403 a1 @l s New Active Topology Alternative dex a s
JY ada Galdaall (lec ] Zlitinly o581, 12 in LelS da jitall 2081 () (i 8 pe 8 seally LS 4S8N oy Al
Aa yiall glasll Elevation Inverts el aadaivs Jshll 4 glaay g 120 el 2 6816 3 5 50 i
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G
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n By
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“NMH-4 HMH-5
o
412 ft 418 ft i b
(]
AR
‘g H-3
HA o PMH-5 0z
gl MH-4
g, 410 ft ',!E-)
- ¥
415 ft GpMA-2 GHH-s
414 ft L7
MH-3 di-

410 ft

e

I
CF-1
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= [B]X]

[

E-&-B-B A% Q0O [ Tme pw

127.00

126.50 44—

Profile - 1 - Existing System Time: 0.00

126.00 1 ..
L]
E 12550 1|
LS
e 12500 -
D 124,50 S
T
> 12 O e e e R ey,
512350 T ——
123,00 S, S|
1.22. 510
122.00 : . — - .
0.00 50.00 100.00 150.00 200.00
................ i L - 1| —— o | —
Link L=ngth {m] 80.35 g2.50 71.32
----------------- .y 15} . 2y | S ——
Floe ImiE) Q.00 0.o0a 0.0a
................. 1 0 1 1 1 1 - U 1 1 1 =
TonLabad |72 7% MHH-1 T3 NHH-2 75 % NHH-3 &1 HH-5
B B LT PP PP B L T LT T B xR 124,495
Irrvmrt (m | 124,32 123.57 123.20 122.53
ax &l B — 21702

el G ypall g i) olsal Auadlll) AS H&lly A gl jlucall dalad) 3 510y

A A ) - Sl g gl Jalal)

|ed_4;dm;¢)_4@t_“d\uz.\ﬁ_m)@£_m




AU A Al - S g gl Jalat)
% skl g Jahadl (puigal L_!":“EJS‘ Sl ald ?

LESSON 4
Working with Multiple Scenarios

: Sl JSEN W pelad | esson5.swg —ale ids o g6

cailad) Gulal) Ala (et - Y

el WS il yuaill il Jlas) A

Loading, Equivalent

Apartment units
MH-1 2

MH-2
MH-3
MH-4
MH-5
MH-6
MH-7
MH-8
MH-9
MH-10
MH-11
MH-12

Manhole

AN OBABRROWREA RS

el G pall g i pdd) slual Adaylll) 48 Hally Ak g1 jlusall dalad) 3 10y)



AU A pal) - Sl g gl Julail)

:\s.\ﬁ\) 3

skl Japdadl uaigal (Audi gl lusal) gald

375 Unit Sanitary (Dry Weather) Loads zie a55 -
New - Count based _lis) &3 (Apartment 4uSal)

LA-]x &

|-

Area Based

| Count Based

Discharge Based

r':'-r i miesanTianyal [y eatie N o s m-l
| IInit Sanitary {Dry weather) Load | Library | Mokes
Disch
it Sanitary Load Type AN
Discharge Units:
Unit Load: 0.00 mday
Population Equivalent: u} Capita

Population Based

Report Adjusted Population:

Unit Sanitary (Dry \Weather) Load | Library | Motes

Count
Count Load Unik: Aparkement
Unit Load: 1z.00 mE day
1 Demnilskinn Equivalent: 5 Capita
& Seipdtay B e P Sy o1tz M
(A7) - @
Add Sanitary Loads, ., En
Initialize Hydrograph Loads For all Elements on

Initialize Unit Loads For &ll Elements
Initialize Patkern Loads For &l Elements —

Close I | Help

Bosmaly i ge s LS Clibll Jlia)

Initialize Unit loads for all Jex »585 Sanitary Load Control Center saaivs <l aay -

Elements

Glall J 5ol 8IS sl Jiaaly & 5835 (3:Uadll JSI Apartment JUas Unit Sanitary Load 2sexdl 4 5
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B R i R F LR I PR

A-X 2 -2 # 3B e

Marhole | Catch Basin || Wt Well | Pressure Junction

D Label Laad Definition Pattern Biase Flow Uit Sanitary Loading Unit Hydragraph Curve
{m#day) Load Count

1 20 MH-1 Sanikary Unik Load Fized 0.00  Aparternent 2,000 <Collection: O ikems =
z 21 iMH-2 Sanitary Unit Load Fixed 0,00 : Apartement 4,000 =iCollection: O kems =
3 23 MH-3 Sanitary Unik Load Fixed 0.00 - Apartemenk 4,000 =iCollection: O kems =
4 25 MH-4 Sanikary Unik Load Fized 0.00 - Aparternent 4,000 <Collection: O kems =
g 27 ‘MH-5 Sanitary Unik Load Fixed 0,00 Aparternent 3,000 «Collection: O kems >
f 28 (MH-B Sanitary Unik Load Fixed 0.00 : Apartemenk 6,000 <iCollection: O kems =
7 31 MH-7 Sanikary Unik Load Fized 0.00  Aparternent 4,000 <Collection: O kems =
a 32 (MH-3 Sanitary Unik Load Fixed 0.00 : Aparternent 4,000 «Collection: O kems >
9 35 MH-9 Sanitary Unik Load Fixed 0.00 - Apartemenk 5,000 =iCollection: O kems =
10 37 MH-10 Sanitary Unit Load Fixed 0.00 - Aparterent 2,000 <Callection: O items =
11 33 MH-11 Sanitary Unik Load Fixed 0,00 Aparternent 4,000 «Collection: O kems >
12 40 (MH-12 Sanitary Unik Load Fixed 0.00 : Apartemenk 4,000 =iCollection: O kems =

Joonll lida il JIAy) s el YE lae o i peatll b patll Qi Glly 5 Pattern des asii - -
Residential e 5 Nl

Time Multiplier
0 0.4
3 0.6
6 1.2
9 1.4
12 1.2
15 1
18 1.3
21 0.9
24 0.4

\YV
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£ EALETSELIPE:

I_J Y I IL:j J Unit Load Setup Pattern

Label
Residential 1

1 46: Apartem... |Resididential [« ].--

[ Close ] [ Help ]

compute Jex o585 5 Residintial pattern #l2aiuY calculation options el a i a3 -

L profile dee 3l jall b gladll de gana jLid) & Profiles alasinl 5 yh e milill () pis) Jeay asti -
Frofil=daii

Label User Station [ Select From Drawing l
Defined )
Station
Reverse
Remove All

Yol Sai)
Label Liser Station i Select From Drawing i
Defined {m)
Station
[ Reverse ]
1 MH-1 | 0400
z Co-1 Ll iNfay [ Remove All ]
3 MH-2 [ 2+08
4 CO-2 ] (MiAY [ Remove Al Previous ]
[ Rerove All Fallawing ]
Profile - 1 - Base Time: 9.95 1y
15
L a0} b 1y v ¢ v ] ] [ Open Profile ]
418.00
[ Zpen Engineering Profile ]
416.00
~ 414.00
E 412.00
= [ Cancel l [ Help ]
2 410.00
m
3 408.00
w
406.00
404.00
402.00
400.00
0.0 200.0 400.0 £00.0 800.0 1,000.0  1,200.0
Station (m)
YYA
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shaal) ulal) Alla Jiias - ¥

il 5 cinflow ASeal) ) clis oluall (e dlal 4S5 jlaas el Ala 25y i Gplasd) Ul i e
Wet Weather waa s jliss dlaels o 6 A8 Al 8 il Blaay) s

WetWeather s: bl Jily Gea 4al )5 Inflow Alternative s dov dacliagai ) -
: Ul Jsaall 8 LS s inflow cilily Jaah o st MH-11 e =Y -
Time (hr) | Inflow ( L/s)
0.00
0.00

10
30
45
42
31
22
10
3

10 0.5
New -> Hydrograph Load Jes: » & 5 Inflow Collection g

O NO OB~ WIN —, O

= T - o - i
Liaflose Ve Callge it i l= ek ﬂ . . o
[J %2 5 sealls LS Jsaall 8 i) Jas

Fixed Load L
escription

arve Counk: 11

Hydrograph Load
Pattern Load

A X
Tirne: Flaw [#]
(hours) (Lis) T
1 0.000 0.00
2 1.000 0.00 =
3 2.000 10,00
4 3.000 30.00
5 4.000 45.00
=] 5.000 42.00
7 £.000 31.00
= 7 non 220N g

o [ conesl J[ rep |

Dry <l g bl Co-12 5 guball & Ul o )& 25 Wet weather s )tawll Compute Jer a5
Ll Profile Jee 5 Graph Jee &2k o= Wet weather « weather

gmd\ 6..5)443\3 c,uaﬂ\ bl,'\.d L'agm\ ;\Sﬂg ‘;35233\ JM Lw\ SJ\J}I\



A A ) - Sl g gl Jalal)
% gkl g Jashadl (puigal (Aa gl Jlusal) ald ?

araph | Data |

ErE- B eBh 2B Q00 J  Tme em

Graph - 1

35.00
sn.uu—:
25.u0—f
20.:::0—:

15.00 -

Flow (Middle) (Lfs)

10.00 |

5.00 -

0.00

T T T T T T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 13.00 20.00 22.00 24.00
Time (hours)

= (C0-12 - Wet - Flow (Middle) =— C0-12 - Base - Flow (Middle) I
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Hydrograph Loads Pattern Load ¢ @AY

Pattern loads :
Dl e Gl 8 il Jial Gl g capaill Ja gie 4l e dpiie O Malzall (e de gena e Bole -
dipma 3 yid
sanitary loads 8 Leelasiv o5y -
& DAY danla s ddlia patterns Gbs 5 5 ASAN doledll Slubdll e SOl ZUL) o4 -
(oo ¢ s lia @lgin) ¢ o lad lgin) ¢ (el D) ) Ashaidl)
saasnall Jalaill 3 58 elghi) in Leia ) oleil aay daaal) cidlabaal) b ) ) S5 -

Hydrograph loads:

u)aﬂ\}w)l\uyﬁkunﬁjhc -
Dhadl) Galall Alla Jial Wil Lealadiind &3 -
(Jalail 3y Ales i L As ae A AT aladi) o il Lghe ) olgi) 2y -

unsteady flow <Yl Jias 8 Hydrograph plasiu) oSa WS

Hydrograph Pattern
L]
b T
% =
= =
=
Day1  Dayl Day3 Day1  Day2 Dav 3
Time Tirne
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LESSON 5

Using Model Builder to import network
To SewerCad

. GIS sl 5 Baia Ladlae | 232805 JAa | 4 model builder alasind 28 (ojall 138 (A (i jaius

8500 5 sl gall 5 salaally Aalall shapefiles <liks #1532 | &5 Model Builder s a 58 -

(o= el led
LWEFARIX MU @
Label Tvpe Source Target

odelBuilder ESRI Shapefiles C:\Documents and Setting...  Current Scenario

=
A el el E R il B Il Y S BE

ModelBuilder
Specify Field Mappings For each table
Fl - | Settings | Preview |
Table Type Table Type: Manhale
Manholes (Poink)  Paint Key Fields: <label= Label
Cutfalls (Poink)  Poink )
Pipes (Palvline)  Polvline # Field: | <auko=
Y Field: | Zautos
Field Properky LIk |
OBIECTID 1 p b
OEJECTID roperty:
ElementTyp | Znone =
ElernentId Unit:
D nit::
Label
Ground_Ele Elevation {Gr.,,  m @I
R v [
[ Cancel ] [ Help ] [ < Back. J i Mexk = i Firish
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ModelBuilder
Specify Field Mappings for each table

Fol - Settings | preview |
Table - Table Type: outFal
Manhaoles (Poink)  Point kew Fields: =|abel= Label
all 1 Poink i
Pipes (Palvline)  Polyline  Field: |«::autu:u:=-
¥ Field: | Zaukos=
Field Property Init E]
o
Labed Property:
Ground_Ele Elevation (Gr,..  FE
Irvert_Fle Elewvation {Gr,.,  Ft Urit:
ser_Defin mit:
Hydraulic_ i
Takal_Cukf V|
[ Cancel J [ Help ] [ < Back ] | Mext= | Finish

ModelBuilder
apecify Field Mappings for each table

B Settings |F‘review|
Table T Table Type: conduit
Manhales (Poink)  Point key Figlds: Zlabel= Lakel
Outfalls (Point)  Poink —
Pipes (Palvine)  Paolyline Start: |~::ru:|ne:=-
Stop: |«::ru:|ne:=-
Field Property IInit E]
USER._DEFIM P by
SLOPE MEEEnEyt
DIAMETER Diameter mm
MBNMINGS M Manning's n 5 i
FLO s
VELOCITY mm
DEFTH v

[ Cancel J[ Help ] [ < Back ]I Mext = | Finish

AU S50 =3 gad e J gand) s GUL JBa | Aalia &
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= =[]

B HentieysewerlsEMelV B i EREC seres2) iU nfited | Pswel |
i Hle Edt Analyss Componerts View Iook
A E B-S- el @O0 M- BEWISASy @-SEEEIF S
i Base =0E N N-HER IR SN AR R =0 He TN -

: Element Symbology — Workshopstartswg | workshopz.swg.” Untitledlswg | tWorkshopd.swg |

@ cdefauls [~
|- X £ a -
[w] @ Pressure Pipe

O Conduit

"or Channel
b Gutter

ort  Help

4 b x| Properties - Background Layers R X
B & ez
£ - 3 - | [Jadd to Selection

B=_|A
‘l 2|3
E <General>
Label Load_Palygons
Filename Ci\Pocuments and Setting

@ Catch Basin

@ Manhole

- Cross Saction

& Junction Chamber
& Pressure Junction
Pond Outlet Structure
Outfall

et Well

Pump

@& Catchment
&0 Ford

l\bDlO@\QE\D@OO+@EI

: Background Layers R x

A-Xm¥e v M
=[] Background Lavers
13 Load_Polygons

{ User Notifications R x
28 |
MessageId  Scenario Element Type Elemen... | Label Time (hours) | Message

el paan e i aill w555 8 Load builder alasiuly oY ag

il puatll Ao 5 53 g sall (3haliall 3g0a Jiay 5215 GIS Aol 5 e 224l 3 Background <aldl s a1
Load_polygons s —aldl 5 dalaia JS
Distribution—> Equal flow distribution a5 Load Builder -2

Lepzieledglel = iy d
Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the MNext button to continue,

Load Data Sources

) Allacation
{*) Distribution

{:) Projection
Equal Flow Proportional

Diskribution Diskribution By Area

Propartional
Distribution ...

3 pralls LS il dlaely o 8 &3 Aalaie JS Jads sildaal) aaea Ao (g bl b paill oo ) 68l 383 )la a8

\Y¢
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and BTN AT

Equal Flow Distribution

Equal Flaw Distribution

Model Mode Data

Mode Layer: Manholelall Elements [ ]
MNode ID Field: ElernentID
@IS Flow Raw Data

Flow Boundary Layer:  |C\Docurnents and SettingsiMohar l i

Flows Field: NETO D gprm

Calculation Summary
A=zsign a patkern for each load tvpe,
Load Twpe Load Multiplier F'attern\
(gal/min}
Drefaulk 250.00 1.000 {Pattern -1 | - \
\ - ”
S o g
pattern-1
Global Multiplier: 1,000 |
Tokal Load: |25IZI.IIIIII | galfmin
[ Cancel ] [ Help J [ < Back ] I Mext = i Finish
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Loiel eyl e
Completing the LoadBuild Process
Click Finish b skart the LoadBuild expaorting process,

Label: Flaw Diskribukion|

Choose the procedure ko Follow when exporting this run's Load calculations

() Crwerride an Existing Alternative
() Append ta an Existing Alternative

(%) Mews Alternative Equal Flow

A

Parent Alkernative:

13: Base Sanil:‘a}B\

() Export bo SewerGEMS

Jary o g

Laa Ly

Cancel ][ Help ]

Compute Jes 5 23 50 )i Jaba Equal Flow sl Jaad) z ol s o

il puaill a3 9l (g AT ARyl aladiin

AU 3 (gadae JD3a0A dahaie Jead 3 s Thiessen Polygon aladiol o séi-1
1

finessemolygonCrieaton
Node data source

Select the data source bo use.

&) Mode Layer:

olelall Elements| E]

Made ID Fisld: ElementID [~]

() Current Selection

[indude active elements only

Cancel ] [ Help ]
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Proportional Distribution by Area JUssi s Load Builder g o 58 -

Lopeledylef=p s
Available LoadBuilder Methods

Select one of the available LoadBuilder methods and click the Mext butkon ko cor

Load Daka Sources

() Allocation —-.:-1;-'*»' = ..
(¥ Distribution eqt s | ‘=
At T
C‘ Projeckion
Equal Flaws
Distribution
r I 1
L
== St

Eoispeledoglef=y i

Proportional Distribution by Area

Proportional Distribution by Area alall b"bj ‘ﬁ,,t
(ra g oAl
Model Mode Service Area ﬂ/ Thiessen
Service Area Layer G SewerGMS Trainning! Tpoly-Bafl E]
Mode ID Field: ELEMEMTID

GI5 Flow Raw Diaka
Flows Boundary Laver: G SewerGMS TrainningiLoad_Paoly E]

Boundary Field: LOWBD_T¥PE \ "T;M\ﬂeaﬁﬁ
|
Flow Field: NETQ apm Hg’:&d!

Gadlal)

il (8 el sl el Laall = 00 i gy 53lally 535l gl 45 seain 3o CD palal) 53l e (38 50
gl G all s il olae S Sl s sl

12 )

(WRC) sbaall & sad ilday pll 3 5all 08 -
o yuall 5 il ol S0l 6 daddiuall sl gall Jogladl 3wl dag i 5 arenal Y g peadl 25811 -
Yo)o }JMJ\M\M\
A Syl ol olue 48 5 Sl dalail y cilSod -
el Capeall 5 oyl sbad Al A4S 58l -apacail) g Jagdadil) g Uad - S5 pased) dalall Jae 4 )
- Hydraulic Analysis of Wastewater Networks by Computer Water& Wastewater
Management Program_GIZ
- Water Distribution Modeling by Heasted Models

AR
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—: A e Agalad) Balal) Juaaig dlac) a

A page (S, adla [ Gutiga
A A dod) B el / didiga
Qi gl Ao a8 / uiga
Juild g o S 2ake /utiga

A 2 dad) B350 / Astigea
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