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ΤΔΡΑΤΛΙΚΟΙ ΤΠΟΛΟΓΙ΢ΜΟΙ 

 

1. ΔΙ΢ΑΓΩΓΗ 

 

΢ην παξόλ ηεύρνο δίλνληαη όινη νη απαξαίηεηνη πδξαπιηθνί ππνινγηζκνί, ζε επίπεδν 

νξηζηηθήο κειέηεο, γηα  

Σε δηαζηαζηνιόγεζε θαη ηνλ έιεγρν ηνπ αγσγνύ θαη ησλ ζπζθεπώλ ηνπ έξγνπ γηα κόληκεο 

ξνέο. 

Σνλ αληηπιεγκαηηθό έιεγρν ηνπ αγσγνύ γηα ηηο πεξηπηώζεηο (ζελάξηα) μαθληθήο 

κεηαβνιήο ηεο ιεηηνπξγίαο, πνπ νθείιεηαη ζε ρεηξηζκνύο  δηθιείδσλ ειέγρνπ ξνήο, δειαδή 

ηνπο ππνινγηζκνύο κε κόληκσλ ξνώλ. 

 

Παξαηήξεζε : ζην παξαθάησ θείκελν, αιιά θαη ζηα παξαξηήκαηα ε κνξθή ησλ 

αξηζκώλ (format), αθνινπζεί ην ακεξηθαληθό πξόηππν, δειαδή ε ππνδηαζηνιή ησλ 

δεθαδηθώλ αξηζκώλ είλαη ηειεία (.) θαη ν ρσξηζκόο ησλ ρηιηάδσλ είλαη θόκκα (,) . 

 

2. ΑΝΑΓΚΔ΢ ΢Δ ΝΔΡΟ - ΤΠΟΛΟΓΙ΢ΜΟ΢ ΠΑΡΟΥΗ΢ ΢ΥΔΓΙΑ΢ΜΟΤ ΣΟΤ ΑΓΩΓΟΤ 

 

2.1. Δμππεξεηνύκελνο πιεζπζκόο  

 

2.1.1. Γεληθά  

Ζ εμέιημε ηνπ κόληκνπ πιεζπζκνύ νιόθιεξνπ ηνπ Γήκνπ Βέινπ-Βόραο, ζύκθσλα κε ηα 

ζηνηρεία ηεο απνγξαθήο ηεο ΔΛ΢ΣΑΣ από ην έηνο 1991 κέρξη θαη ην 2011, παξνπζίαζε 

αύμεζε θαηά πνζνζηό 11.25 %.  

Σελ πεξίνδν απηή άιιεο Γεκνηηθέο/Σνπηθέο θνηλόηεηεο ηνπ Γήκνπ είραλ αύμεζε θαη άιιεο 

κείσζε ηνπ πιεζπζκνύ ηνπο, κε κεγαιύηεξε αύμεζε απηή ηνπ Βξαραηίνπ (49.4% ζηελ 

εηθνζαεηία) θαη κεγαιύηεξε κείσζε απηή ηεο Πνπιίηζαο (-21.1% % ζηελ εηθνζαεηία).Ο 
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πιεζπζκόο ηεο έδξαο θαη κεγαιύηεξνπ νηθηζκνύ ην Γήκνπ δειαδή ην Εεπγνιαηηό 

παξνπζίαζε αύμεζε εηθνζαεηίαο 16.6%   

Σελ ίδηα πεξίνδν (1991-2011) ελώ ν πιεζπζκόο ηνπ Ννκνύ Κνξηλζίαο απμήζεθε θαηά 

17.6%, ν πιεζπζκόο ηεο πεξηθέξεηαο Πεινπνλλήζνπ θαηά 1.5 % θαη ν ζπλνιηθόο 

πιεζπζκόο ηεο ρώξαο παξνπζίαζε αύμεζε θαηά 12.5%.  

 

2.1.2. Δθηίκεζε πιεζπζκνύ ζρεδηαζκνύ 

΢ηνλ πίλαθα 1 παξνπζηάδνληαη νη πιεζπζκνί ηνπ Γήκνπ Βέινπ-Βόραο  όπσο δίλεηαη από 

ηελ ΔΛ΢ΣΑΣ γηα ηηο απνγξαθέο ησλ εηώλ 1991 , 2001 , 2011. 

 

Πίλαθαο 1 : Πιεζπζκόο (De facto) Γήκνπ Βέινπ-Βόραο  αλά Γεκνηηθή/Σνπηθή Κνηλόηεηα                  
(ΠΗΓΗ : ΕΛΣΤΑΤ) 

  1991 2001 2011 

Βζλον+ΣΑΙΤΕΙΚΑ 3,237 3,156 3,149 

Ελλθνοχώριον,το 274 361 350 

Κοκκώνιον,το 1,086 1,179 1,054 

Κριναι,αι 863 691 787 

Νεράντηα,θ 536 616 662 

Ρουλλίτςα,θ 772 719 609 

Στιμάγκα,θ 998 1,068 967 

Ταρςινά,τα 434 421 374 

Βραχάτιον,το 2,299 2,951 3,435 

Ηευγολατείον+ΚΑΛΕΝΤΗΙ 3,993 4,633 4,656 

Βοχαϊκόν,το 990 966 1,035 

Ευαγγελίςτρια,θ 315 261 308 

Μπολάτιον,το 608 667 765 

Σουλθνάριον,το 327 280 395 

Χαλκείον,το 333 354 438 

ΑΘ΢ΟΙΣΜΑ 17,065 18,323 18,984 

ΑΥΞΘΣΘ ΔΕΚΑΕΤΙΑΣ   7.37% 3.61% 

ΑΥΞΘΣΘ ΕΙΚΟΣΑΕΤΙΑΣ     11.25% 

Οη κέζεο εηήζηεο απμήζεηο πιεζπζκνύ ππνινγίδνληαη από ηε ζρέζε: 

p = exp [(1/T) * ln(Π/Πo)]-1, όπνπ 

         Πν : πιεζπζκόο ζην ρξόλν t=To 

         Π : πιεζπζκόο ζην ρξόλν t=To+T 

Έηζη νη κέζεο εηήζηεο απμήζεηο ηνπ De Facto πιεζπζκνύ είλαη: 

Γεθαεηία 1991-2001 p= 0.71% 

Γεθαεηία 2001-2011 p= 0.36% 

Δηθνζαεηία1991-2011 p= 0.53% 
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Από ηα αλσηέξσ, αλ εθαξκνζζεί κνληέιν αύμεζεο πιεζπζκνύ κε βάζε ηα αλσηέξσ 

δεδνκέλα, κε ρξήζε ηεο γεσκεηξηθήο αύμεζεο, ε νπνία εθθξάδεηαη κε ηελ εμίζσζε 

 0 1
n

i    , όπνπ: 

n = ν αξηζκόο ησλ εηώλ θαηά ηα νπνία ππάξρεη γεσκεηξηθή αύμεζε 

i  = ην πνζνζηό εηήζηαο αύμεζεο εθθξαδόκελν ζε απόιπην αξηζκό 

Π0 = ν ζεκεξηλόο πιεζπζκόο , 

πξνθύπηεη κειινληηθόο πιεζπζκόο 2061 (50 έηε από ην 2011) ίζνο πξνο 24779 άηνκα. 

΢ηελ εθηίκεζε απηή δελ πεξηιακβάλνληαη νη κε απνγεγξακκέλνη θάηνηθνη κε εμνρηθά 

ζπίηηα θαη νη πξόζζεηνη επνρηαθνί θάηνηθνη(θαινθαίξη) πνπ είλαη ζεκαληηθό πνζνζηό ηνπ 

κόληκνπ πιεζπζκνύ. 

Έηζη εθηηκάηαη όηη ζπλνιηθόο κειινληηθόο πιεζπζκόο ηνπ Γήκνπ καδί κε ηνπο κε 

απνγεγξακκέλνπο θαηνίθνπο θαη ηνπο πξόζζεηνπο επνρηαθνύο, ζα αλέιζεη ζε 30000 έσο 

35000. 

Λακβάλεηαη πιεζπζκόο γηα ην ζρεδηαζκό ίζνο πξνο 35000 άηνκα. 

Με ηελ εθηίκεζε απηή ζπκθσλνύλ θαη νη ππεύζπλνη ηνπ Γήκνπ Βέινπ-Βόραο. 

 

2.1.3. Αλάγθεο ζε λεξό ύδξεπζεο  

 

Ζ απαηηνύκελε παξνρή ηνπ δηθηύνπ πξνθύπηεη από ηελ αλαγθαία πνζόηεηα ύδαηνο θαη’ 

άηνκν, ε νπνία όπσο πξνθύπηεη από ηελ βηβιηνγξαθία θαη από ηε ζρεηηθή θνηλή Τπνπξγηθή 

απόθαζε (Γ11/Φ.16 / 8500 Απόθαζε - ΦΔΚ174/Β/26-3-1991) ιακβάλεηαη ζηελ Διιάδα θαηά 

κέζνλ όξν από 150 έσο 250 L /θάηνηθν/ εκέξα γηα ζπιινγηθά δίθηπα ύδξεπζεο νηθηζκώλ . 

Από πξόζθαηε εξγαζία (2018) παξαηίζεηαη ν πίλαθαο 2 κε ζηνηρεία θαηαλάισζεο γηα 

δηάθνξεο ειιεληθέο πόιεηο.  

Από ηνλ πίλαθα πξνθύπηεη όηη ε κέζε ηηκή θαηαλάισζεο αλά άηνκν είλαη 136 L   
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Πίνακας 2 : Στοιχεία κατανάλωςθσ για διάφορεσ ελλθνικζσ πόλεισ 

α/α Δ.Ε.Τ.Α. Κατανάλωση 

(L / κάτ.ημ.) 

1 Αγρινίου 135.34 

2 Αιγινίου 182.65 

3 Αλεξανδροφπολθσ 133.94 

4 Αμαλιάδασ 64.94 

5 Άργουσ 109.59 

6 Άρτασ 111.23 

7 Βζροιασ 91.48 

8 Γιαννιτςών 125.24 

9 Θρακλείου 114.16 

10 Θιβασ 109.59 

11 Ιωαννίνων 130.89 

12 Καλαμάτασ 135.46 

13 Καρδίτςασ 125.01 

14 Καςτοριάσ 66.32 

15 Κατερίνθσ 140.38 

16 Κζρκυρασ 90.25 

17 Κοηάνθσ 161.16 

18 Κομοτθνισ 136.99 

19 Κορίνκου 146.12 

20 Κω 224.46 

21 Λαμίασ 174.78 

22 Λάριςασ 146.12 

23 Λιβαδειάσ 168.12 

24 Μυτιλινθσ 132.03 

25 Ναυπλίου 130.85 

26 Ξάνκθσ 116.44 

27 Ορεςτιάδασ 65.75 

28 Ράτρασ 143.84 

29 Ρρζβεηασ 140.99 

30 Ρτολεμαΐδασ 82.19 

31 Ρφργου 54.79 

32 ΢εκφμνθσ 182.65 

33 ΢όδου 205.48 

34 Σπάρτθσ 147.15 

35 Τρικάλων 179.33 

36 Φλώρινασ 146.12 

37 Χαλκίδασ 150.44 

38 Χανίων 273.97 

39 Χίου 126.45 

 Ελάχιςτθ τιμι 54.8 

 Μζγιςτθ τιμι 274.0 

 Μέση τιμή 136.0 
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΢ηελ παξνύζα κειέηε ιακβάλεηαη κέζε εκεξήζηα εηδηθή θαηαλάισζε qD==200 L/άηνκν/ 

εκέξα. ΢ηελ κέζε εκεξήζηα εηδηθή θαηαλάισζε απηή ζεσξνύκε όηη πεξηιακβάλνληαη θαη νη 

αλάγθεο γηα άξδεπζε ησλ θήπσλ ηεο πόιεο.  

΢εκεηώλεηαη εδώ όηη, δεδνκέλεο ηεο «αηζηνδνμίαο» ηεο παξνύζαο κειέηεο όζνλ αθνξά 

ηνλ εμππεξεηνύκελν κειινληηθό πιεζπζκό, ζεσξνύκε επαξθή ηελ αλσηέξσ κέζε 

θαηαλάισζε θαη δελ απαηηείηαη εηδηθόηεξνο ππνινγηζκόο ηεο απαηηνύκελεο παξνρήο θήπσλ.  

Έηζη πξνθύπηεη: 

Μέζε εκεξήζηα θαηαλάισζε γηα ην ζύλνιν ηνπ πιεζπζκνύ QDM= 7000.0 m3/εκέξα  

Μέζε εηήζηα θαηαλάισζε γηα ην ζύλνιν ηνπ πιεζπζκνύ      QYM= 2,555,000 

m3/έηνο. 

Μέζε απαηηνύκελε 24σξε σξηαία παξνρή = 291.70 m3/h 

Ζ απαίηεζε θαηαλάισζεο απηή ζεσξείηαη όηη κπνξεί λα θαιπθζεί από ην λεξό ησλ 

πεγώλ ΢ηπκθαιίαο θαη ζα ρξεζηκνπνηεζεί γηα ην ζρεδηαζκό ηνπ κειεηώκελνπ αγσγνύ.  

 

2.1.4. Παξνρή ζρεδηαζκνύ ηνπ αγσγνύ 

 

Γεδνκέλνπ όηη ε απαηηνύκελε παξνρή γηα ηελ ύδξεπζε ελόο νηθηζκνύ κεηαβάιιεηαη κε ηελ 

επνρή ηνπ έηνπο (ρεηκώλαο ή θαινθαίξη) αιιά θαη ηελ εκέξα ηεο εβδνκάδαο, εθαξκόδεηαη 

ζπληειεζηήο ΡD =1.50 θαηά ηελ ΚΤΑ Γ11/Φ.16/8500 ΦΔΚ174/Β/26-3-1991 γηα ηνλ 

πξνζδηνξηζκό ηεο κέγηζηεο εκεξήζηαο εηδηθήο θαηαλάισζεο (εηδηθή θαηαλάισζε ηε κέξα ηεο 

κέγηζηεο δήηεζεο). 

Ζ ηηκή απηή πηνζεηείηαη ζηελ παξνύζα κειέηε. 

Σα εμσηεξηθά δίθηπα ησλ νηθηζκώλ δηαζηαζηνινγνύληαη κε βάζε ηελ κέγηζηε εκεξήζηα 

εηδηθή θαηαλάισζε, ελώ ηα εζσηεξηθά δίθηπα κε βάζε ηελ κέγηζηε σξηαία εηδηθή θαηαλάισζε, 

ιόγσ ηεο δηαθύκαλζεο ηεο θαηαλάισζεο θαη θαηά ηελ δηάξθεηα ηνπ 24σξνπ. 

΢εκεηώλεηαη όηη ζηελ παξνύζα κειέηε δελ ζα ζεσξεζνύλ απώιεηεο δηθηύνπ ιόγσ ηνπ 

ζύγρξνλνπ ησλ πξνο θαηαζθεπή δηθηύνπ (αγσγνί από HDPE) θαη ηνπ ζπληεξεηηθά ιεθζέληνο  

πιεζπζκνύ. 

 

Έηζη πξνθύπηεη: 

Μέγηζηε εκεξήζηα παξνρή (ζηελ θεθαιή) maxQD=PD*QDM/24 = 437.55 m3/h = 121.54 L/s 

Λακβάλεηαη παξνρή ζρεδηαζκνύ ηνπ αγσγνύ ίζε πξνο 430 m3/h = 119.44 L/s. 
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3. ΜΔΘΟΓΟΛΟΓΙΑ ΤΓΡΑΤΛΙΚΩΝ ΤΠΟΛΟΓΙ΢ΜΩΝ ΓΙΑ ΜΟΝΙΜΔ΢ ΡΟΔ΢ 

 

3.1. Γεληθά 

 

Οη πδξαπιηθέο επηιύζεηο ηνπ αγσγνύ γηα κόληκε ξνή έγηλαλ κε ηελ ρξήζε ηνπ 

πξνγξάκκαηνο WATERGEMS v10.02.03.06  ηεο εηαηξείαο Bentley Systems-Haestad 

Methods Solution Center. Σν WATERGEMS είλαη (καδί κε ην EPANET ηεο US EPA) ην πιένλ 

ρξεζηκνπνηνύκελν παγθόζκηα πξόγξακκα γηα πδξαπιηθέο επηιύζεηο δηθηύσλ αγσγώλ ππό 

πίεζε. 

Σν πξόγξακκα WATERGEMS είλαη έλα γεληθό πξόγξακκα πδξαπιηθήο επίιπζεο δηθηύσλ 

αγσγώλ ππό πίεζε ππό ζπλζήθεο κόληκσλ ξνώλ (steady state) θαη νηνλεί κόληκσλ 

(εμνκνίσζε επεθηεηακέλεο πεξηόδνπ - extended period simulation).  

Δπηιύεη θάζε κνξθήο δίθηπα ( βξνρσηά, αθηηλσηά θ.ι.π.) θαη δέρεηαη θάζε είδνο ζσιήλα 

θαη νπνηνδήπνηε αζπκπίεζην ξεπζηό. Οη βαζηθέο αξρέο πνπ δηέπνπλ ην δίθηπν είλαη απηέο ηεο 

δηαηήξεζεο ηεο κάδαο θαη ηεο δηαηήξεζεο ηεο ελέξγεηαο. 

Σν πξόγξακκα επηιύεη γηα ηηο δηαλνκέο ησλ παξνρώλ θαη ησλ πηεδνκεηξηθώλ πςώλ κε 

ρξήζε ηνπ Βαζκηδσηνύ Αιγνξίζκνπ (Gradient Algorithm). 

Γηα πεξηζζόηεξα παξαπέκπνπκε ζην manual ηνπ πξνγξάκκαηνο. 

 

3.2. ΢πλνπηηθή πεξηγξαθή ησλ κεζόδσλ ηνπ WATERGEMS 

 

3.2.1. Γεληθά  

Σα επί κέξνπο ζηνηρεία πνπ ρξεζηκνπνηεί ην WATERGEMS νξγαλώλνληαη γηα ιόγνπο 

κνληεινπνίεζεο σο εμήο : 

 ΢σιήλεο (Pipes)—Μεηαθέξνπλ λεξό από κία ζέζε (ή θόκβν) ζε κία άιιε. 

 Γηαθιαδώζεηο- Κόκβνη (Junctions/Nodes)—Δηδηθά ζεκεία, ή θόκβνη, κέζα ζην 

ζύζηεκα ζηα νπνία ζπκβαίλεη έλα γεγνλόο ελδηαθέξνληνο. Μπνξεί λα είλαη ζεκεία 

δηαζηαύξσζεο ή δηαθιάδσζεο αγσγώλ, ζεκεία όπνπ ππάξρνπλ θύξηεο δεηήζεηο 

(demands) ή θξίζηκα ζεκεία όπνπ ν ππνινγηζκόο πηέζεσλ είλαη αλαγθαίνο. 

 Σακηεπηήξεο θαη δεμακελέο (Reservoirs and Tanks)—΢πλνξηαθνί θόκβνη κε 

γλσζηή ζηάζκε ηεο πηεδνκεηξηθήο γξακκήο, νη νπνίνη νξίδνπλ ηηο αξρηθέο ζηάζκεο 

πηεδνκεηξηθώλ γξακκώλ γηα θάζε ππνινγηζηηθό θύθιν. ΢πγθξνηνύλ ηνπο βαζηθνύο 

πδξαπιηθνύο πεξηνξηζκνύο πνπ ρξεζηκνπνηνύληαη γηα λα πξνζδηνξίζνπλ ηηο 

ζπλζήθεο όισλ ησλ άιισλ θόκβσλ θαηά ηε ιεηηνπξγία ηνπ ζπζηήκαηνο. 

΢πλνξηαθνί θόκβνη είλαη ζηνηρεία όπσο ηακηεπηήξεο, θαη ζεκεία ζηαζεξήο πίεζεο . 
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 Αληιίεο (Pumps) – Αλαπαξηζηώληαη σο θόκβνη. ΢θνπόο ηνπο είλαη λα παξέρνπλ 

ελέξγεηα ζην ζύζηεκα θαη λα αλπςώλνπλ ηελ πίεζε. 

 Βαιβίδεο (Valves) – Μεραλνινγηθέο ζπζθεπέο πνπ ρξεζηκνπνηνύληαη γηα λα 

ζηακαηνύλ ή λα ειέγρνπλ ηε ξνή δηακέζνπ ελόο ζσιήλα, ε λα ειέγρνπλ ηελ πίεζε 

ζην ζσιήλα αλάληε ή θαηάληε ηεο βαιβίδαο. Έρνπλ ζαλ απνηέιεζκα κηα απώιεηα 

ελέξγεηαο ζην ζύζηεκα. 

 

Έλα γεγνλόο ή ζπλζήθε ζε έλα ζεκείν ηνπ ζπζηήκαηνο κπνξεί λα επεξεάζεη όια ηα άιια 

κέξε ηνπ ζπζηήκαηνο.   

Οη βαζηθέο αξρέο πνπ δηέπνπλ ην δίθηπν είλαη : ε Γηαηήξεζε ηεο Μάδαο , ε Γηαηήξεζε ηεο 

Δλέξγεηαο θαη ε Αξρή ηεο Δλέξγεηαο. 

Οη δύν ηύπνη αλάιπζεο πνπ ρεηξίδεηαη ην πξόγξακκα είλαη  

1. Τδξαπιηθή δηθηύσλ ππό κόληκεο ζπλζήθεο (steady state) . Δίλαη ε ζπκπεξηθνξά ηνπ 

δηθηύνπ ζε έλα ζπγθεθξηκέλν ρξνληθό ζεκείν ή θάησ από κόληκεο ( κε κεηαβαιιόκελεο κε ηνλ 

ρξόλν) ζπλζήθεο. 

2. Δμνκνίσζε επεθηεηακέλεο πεξηόδνπ (extended period simulation) . Δπηηξέπεη ηελ 

παξαθνινύζεζε ηεο ζπκπεξηθνξάο ηνπ ζπζηήκαηνο ζε κηα πεξίνδν ρξόλνπ, ζεσξώληαο γηα 

ηηο πδξαπιηθέο επηιύζεηο θάζε ρξνληθήο ζηηγκήο κόληκεο ζπλζήθεο. Δίλαη θαηάιιειε γηα λα 

εμνκνηώζεη π.ρ. δεμακελέο πνπ αδεηάδνπλ ή γεκίδνπλ , γηα λα ξπζκηζζνύλ βαιβίδεο πνπ 

αλνίγνπλ θαη θιείλνπλ ή παξνρέο θαη πηέζεηο πνπ κεηαβάιινληαη ζε απόθξηζε 

κεηαβαιιόκελσλ ζην ρξόλν ζπλζεθώλ δήηεζεο. 

 

3.2.2. Ο βαζκηδσηόο αιγόξηζκνο (GRADIENT ALGORITHM) 

Ζ πιήξεο απόθξηζε ηνπ ζπζηήκαηνο ζσιήλσλ ππό πίεζε (δηθηύνπ), ζε κεηξστθή κνξθή 

είλαη : 

1011 12

21

-

0

fA HA A Q

A H q

   
    

    
 

 

Όπνπ : 

A12 = A21
T (P x N) Σν κεηξών ζπρλόηεηαο (incidence 

matrix) αγλώζησλ (πηεδνκεηξηθώλ) πςώλ 

ησλ θόκβσλ   

A10 = 

A01
T  

(P x 

B) 
 

Σν κεηξών ζπρλόηεηαο ησλ 

θαζνξηζκέλσλ (πηεδνκεηξηθώλ) πςώλ 

θόκβσλ 
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QT = [Q1,Q2..., Qp]  (1 x P) Σν δηάλπζκα ησλ αγλώζησλ παξνρώλ 

ησλ ζπλδέζκσλ (ζσιήλσλ, θόκβσλ, 

αληιηώλ, βαιβίδσλ) 

HT = [H1, H2 ..., 

HN]  

(1 x 

N) 
 

Σν δηάλπζκα ησλ αγλώζησλ επηθόκβησλ 

(πηεδνκεηξηθώλ) πςώλ 

Hf
T = [Hf1, Hf2,..., HfB] (1 x B)  Σν δηάλπζκα ησλ θαζνξηζκέλσλ 

επηθόκβησλ (πηεδνκεηξηθώλ) πςώλ 

qT = [q1, q2,..., qN]  (1 x N) Σν δηάλπζκα ησλ επηθόκβησλ δεηήζεσλ 

 

Γηαγώλην κεηξών ησλ 

δηαλπζκαηνπνηεκέλσλ ζπληειεζηώλ 

κεηαβνιήο ύςνπο. (εδώ γηα απώιεηεο θαηά 

Hazen-Williams) 

Καη  

12 10( ) fA H F Q A H     

12A Q q  

 

Με 

FT(Q) = [f1, 

f2..., fp]  

(1 x 

P) 

Με γξακκηθέο ζρέζεηο ηεο κνξθήο fi=fi(Qi)πνπ εθθξάδνπλ 

ηηο απώιεηεο ζηνπο ζπλδέζκνπο  

 

Γηα ηελ επίιπζε ηεο βαζηθήο εμίζσζεο ρξεζηκνπνηείηαη έλα επαλαιεπηηθό ζρήκα Newton-

Raphson 

Σν ζύζηεκα ησλ εμηζώζεσλ γηα θάζε επαλάιεςε k είλαη  

 

 

Ζ επίιπζε ησλ γξακκηθώλ εμηζώζεσλ γίλεηαη κε ηε κέζνδν ζπδπγνύο βαζκίδαο 

(Conjugate Gradient method)  

Οη ηειηθέο εμηζώζεηο είλαη: 

Ax=b , όπνπ 

 

 

 



________________________________________________________________________________ 
ΤΓΡΟΓΟΣΖ΢Ζ ΓHΜΟΤ ΒΈΛΟΤ-ΒΟΥΑ΢ ΑΠΌ ΤΦΗ΢ΣΑΜΔΝΟ ΓΗΚΣΤΟ ΜΔΣΑΦΟΡΑ΢ ΤΓΑΣΟ΢ ΠΖΓΏΝ ΢ΣΤΜΦΑΛΗΑ΢ 

ΤΓΡΑΤΛΗΚΟΗ ΤΠΟΛΟΓΗ΢ΜΟΗ   9   
 

3.2.3. Γξακκηθέο θαη ηνπηθέο απώιεηεο 

 

Γηα ηηο γξακκηθέο απώιεηεο ρξεζηκνπνηείηαη ε ζρέζε Darcy-Weisbach γηα θπθιηθνύο 

ζσιήλεο, ε νπνία είλαη 

2

2
L

L V
h f

D g
    , όπνπ 

hL : γξακκηθέο απώιεηεο (m) 

f: ζπληειεζηήο ηξηβώλ θαηά Darcy-Weisbach (-) 

D: εζσηεξηθή δηάκεηξνο ζσιήλα (m) 

L: κήθνο ζσιήλα (m) 

V: ηαρύηεηα ξνήο (m/s) 

g : Δπηηάρπλζε ηεο βαξύηεηαο (m/s2) 

 

Γηα ηνλ ζπληειεζηή ηξηβώλ ρξεζηκνπνηείηαη ε πξνζεγγηζηηθή ζρέζε Swammee and Jain 

πνπ πξνζεγγίδεη ην δηάγξακκα Moody πνιύ θαιά ρσξίο λα ρξεζηκνπνηεί πεπιεγκέλε ζρέζε 

(όπσο π.ρ ησλ Colebrook-White): 

 
2

0.9

1.325 
f

5.74ln   
3.7D Re



 
  

 

Όπνπ : 

ε:  ε ηζνδύλακε ηξαρύηεηα (mm) 

Re : ν αξηζκόο Reynolds πνπ δίλεηαη από ηελ ζρέζε  Re=VD/λ = 4Q/(πDλ) 

όπνπ λ ε θηλεκαηηθή ζπλεθηηθόηεηα πνπ είλαη λ= 0.1004e-5 m2/s γηα λεξό ζηνπο  20νC 

 

Γηα ηηο ηνπηθέο απώιεηεο (Minor Losses) ρξεζηκνπνηείηαη ε ζρέζε  
2

m

V
h  K 

2g


 

 

3.3. Κπξηόηεξα ζηνηρεία ηνπ WATERGEMS 

 

3.3.1. Αληιίεο. 

Οη αληιίεο είλαη ζπζθεπέο πνπ εηζάγνπλ ελέξγεηα ή αύμεζε πηεδνκεηξηθνύ ύςνπο ζην 

ζύζηεκα.  

Ζ αληιία νξίδεηαη από ηε ραξαθηεξηζηηθή ηεο θακπύιε πνπ ζπζρεηίδεη ην πηεδνκεηξηθό 

(καλνκεηξηθό) ύςνο πνπ πξνζηίζεηαη ζην ζύζηεκα κε ηελ παξνρή. 

Σν ζεκείν ιεηηνπξγίαο ησλ αληιηώλ πξνθύπηεη από ηελ ηνκή ηεο ραξαθηεξηζηηθήο ηνπο 

θακπύιεο κε ηελ θακπύιε ηνπ ζπζηήκαηνο (κεηά από ππέξζεζε). 

 

 

 

Οη ραξαθηεξηζηηθέο θακπύιεο ησλ αληιηώλ κπνξνύλ λα εηζαρζνύλ ζην WATERGEMS κε 

ηνπο εμήο ηξόπνπο : 
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 ΢ηαζεξήο ηζρύνο γηα πξνθαηαξηηθέο κειέηεο. 

 Δλόο ζεκείνπ (design point) Hd , Qd . Από ην ζεκείν απηό ππνινγίδνληαη ηα  

ζεκεία ηνκήο ηεο ραξαθηεξηζηηθήο κε ηνπο άμνλεο Ζ θαη Q σο  Ζν=1.33*Ζd θαη 

Qo= 2.00 * Qd  

 Σξηώλ ζεκείσλ (standard 3 Point ) . Ζ ραξαθηεξηζηηθή θαζνξίδεηαη από 3 ζεκεία  

- Ύςνο θιεηζηήο αληιίαο (shutoff head ) Ho ( Q=0) 

-΢εκείν ιεηηνπξγίαο (operating point) Hd , Qd 

-  ΢εκείν κέγηζηεο παξνρήο  H , Qmax 

 Standard Extended . Όπσο αλσηέξσ αιιά κε έλα επεθηεηακέλν ζεκείν ζηνλ 

άμνλα ησλ Q (H=0) (Γεκηνπξγείηαη απηόκαηα από ην πξόγξακκα κε γξακκηθή  

εθαπηνκεληθή επέθηαζε ηεο θακπύιεο ζην ζεκείν κέγηζηεο παξνρήο). 

 Custom Extended . Oπσο αλσηέξσ αιιά κε εηζαγσγή από ηνλ ρξήζηε ηνπ 

ζεκείνπ  γηα ην νπνίν H=0 

 Πνιιαπιώλ ζεκείσλ (Μultiple point) . Γίλεηαη εηζαγσγή όζσλ ζεκείσλ επηζπκεί ν 

ρξήζηεο θαη ην πξόγξακκα πξνζαξκόδεη ζ' απηά ηελ ραξαθηεξηζηηθή θακπύιε. 

Ζ καζεκαηηθή θακπύιε πνπ ρξεζηκνπνηεί ην WATERGEMS γηα ηελ ραξαθηεξηζηηθή  

θακπύιε είλαη ε ζρέζε  

 CY A B Q    

 όπνπ Y = Μαλνκεηξηθό , Q = Παξνρή , A,B,C =  ΢πληειεζηέο 

Ζ κέζνδνο Levenberg-Marquardt ρξεζηκνπνηείηαη γηα ηελ επίιπζε σο πξνο A,B,C όηαλ 

εηζάγεηαη θακπύιε πνιιαπιώλ ζεκείσλ. 

 

3.3.2. Βαιβίδεο (Valves). 

Οη βαιβίδεο ζην WATERGEMS ζεσξνύληαη ζηνηρεία ηα νπνία αλνίγνπλ ,ζηξαγγαιίδνπλ 

(throttle) ή θιείλνπλ γηα λα ηθαλνπνηήζνπλ κηα ζπλζήθε πνπ θαζνξίδεηαη από ηνλ ρξήζηε . Οη 

βαιβίδεο είλαη ζηελ πξαγκαηηθόηεηα ζύλζεηα ζηνηρεία, εμνκνηώλνληαη ζαλ δεζκνί κε θόκβνπο 

άθξσλ αιιά θαίλνληαη ζηνλ editor  ηνπ πξνγξάκκαηνο ζαλ κνλαδηαία ζηνηρεία. 

Οη ηύπνη ησλ βαιβίδσλ είλαη : 

Βαιβίδεο αληεπηζηξνθήο  (Check Valves –CVs). 

Βαιβίδεο ειέγρνπ ξνήο (Flow Control Valves -FCVs). 

Βαιβίδεο κείσζεο πίεζεο – (Pressure Reducing Valves -PRVs). 

Βαιβίδεο δηαηήξεζεο πίεζεο (Pressure Sustaining Valves -PSVs). 

Πηεδνζξαπζηηθέο βαιβίδεο (Pressure Breaker Valves -PBVs). 

Βαιβίδεο ζηξαγγαιηζκνύ (Throttle Control Valves -TCVs). 

Βαιβίδεο γεληθνύ ζθνπνύ General Purpose Valves (GPVs). 
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3.4. Τπόινηπα ζηνηρεία (elements) ηνπ WATERGEMS. 

Σν WATERGEMS ζηελ παξνύζα έθδνζή ηνπ κπνξεί λα εμνκνηώζεη θαη άιια ζηνηρεία 

πνπ είλαη ηα εμήο: 

Τδξνιεςίεο (hydrants)  

΢ηνηρεία πεξηνδηθήο παξνρήο ή ύςνπο (Periodic Head-Flow Elements) 

Αληιεηηθά ζπγθξνηήκαηα (Pump Stations) 

΢πζηνηρία αληιηώλ κεηαβιεηήο ηαρύηεηαο (Variable Speed Pump Battery) 

Σνπξκπίλεο (Turbines)  

΢ηνηρεία νπήο κεηαμύ ζσιήλσλ (Orifice Between Pipes Elements) 

΢ηνηρεία εθθέλσζεο ζηελ αηκόζθαηξα (Discharge to Barosphere Elements) 

Βαιβίδεο απνκόλσζεο (Isolation Valves) 

 

 Τπόινηπα ζηνηρεία γηα ρξήζε ζηνπο αληηπιεγκαηηθνύο ειέγρνπο (γηα ρξήζε 

θπξίσο ζην BENTLEY HAMMER)  

- Αεπεξαγωγοί 

- Δεξαμενέρ ηαλάνηωζηρ ή ανάπαλζηρ ή κύμαηορ (surge tanks) 

- Αεποθςλάκια ή ςδποπνεςμαηικέρ δεξαμενέρ (Hydropneumatic Tanks) 

- Ανηιπληγμαηικέρ βαλβίδερ (Surge Valves) 

- Δίζκοι διάππηξηρ (Rupture Disks) 

Θα πεξηγξαθνύλ ζην θεθάιαην γηα ηα ζηνηρεία ηνπ HAMMER (βιέπε παξαθάησ). 
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4. ΜΔΘΟΓΟΛΟΓΙΑ ΤΓΡΑΤΛΙΚΩΝ ΤΠΟΛΟΓΙ΢ΜΩΝ ΓΙΑ ΜΗ ΜΟΝΙΜΔ΢ ΡΟΔ΢ 

(ΑΝΣΙΠΛΗΓΜΑΣΙΚΟΙ ΔΛΔΓΥΟΙ) 

 

4.1. Γεληθά 

Οη αληηπιεγκαηηθνί έιεγρνη ησλ δηθηύσλ έγηλαλ κε ηελ ρξήζε ηνπ πξνγξάκκαηνο 

HAMMER v10.02.02.06  εο εηαηξείαο Bentley Systems-Haestad Methods Solution Center. 

Σν HAMMER επηιύεη θιεηζηά ππό πίεζε δίθηπα γηα κε κόληκεο θαηαζηάζεηο (transient) 

πνπ κπνξεί λα νθείινληαη ζε θιείζηκν δηθιείδσλ θαη άιισλ ζπζθεπώλ, απόηνκε ζηάζε ή 

εθθίλεζε αληιηώλ θιπ. 

Σν HAMMER ρξεζηκνπνηεί γηα ηελ επίιπζε ηελ κέζνδν ησλ ραξαθηεξηζηηθώλ (Method of 

Characteristics -MOC). 

 

4.2. ΢πλνπηηθή πεξηγξαθή ηνπ HAMMER θαη ησλ κεζόδσλ ηνπ 

 

4.2.1. Γεληθά  

Σν HAMMER ρξεζηκνπνηεί ην ίδην format αξρείσλ κε ην WATERGEMS θαη έρεη ην ίδην 

interface. 

Σν HAMMER είλαη πξόγξακκα κε πνιύ κεγάιεο δπλαηόηεηεο θαη ραξαθηεξηζηηθά. Δδώ 

αλαθέξνληαη ηα θπξηόηεξα. Γηα πεξηζζόηεξα παξαπέκπνπκε ζην manual ηνπ πξνγξάκκαηνο. 

Σα ζηνηρεία ηνπ HAMMER είλαη ηα ίδηα όπσο πεξηγξάθεθαλ ζην WATERGEMS. 

Πεξηγξάθνληαη εδώ ζπλνπηηθά ηα ζηνηρεία πνπ αθνξνύλ ηνπο αληηπιεγκαηηθνύο ειέγρνπο 

δειαδή θπξίσο νη αληηπιεγκαηηθέο ζπζθεπέο. 

 

4.2.2. Δπί πιένλ ζηνηρεία ηνπ HAMMER 

 

Αεξνβαιβίδεο (Αεξεμαγσγνί) 

Γεμακελέο ηαιάλησζεο ή αλάπαιζεο ή θύκαηνο (surge tanks) 

Αεξνθπιάθηα ή πδξνπλεπκαηηθέο δεμακελέο (Hydropneumatic Tanks) 

Αληηπιεγκαηηθέο βαιβίδεο (Surge Valves) 

Σα ζηνηρεία αληηπιεγκαηηθώλ βαιβίδσλ αλαπαξηζηνύλ κηα βαιβίδα πξόιεςεο ηεο 

ππέξηαζεο (surge-anticipator valve -SAV), ή κηα βαιβίδα αλαθνύθηζεο ππέξηαζεο (surge 

relief valve -SRV), ή θαη ηηο δύν ζπλδπαζκέλεο. 

Ζ βαιβίδα πξόιεςεο ηεο ππέξηαζεο (SAV) αλνίγεη ζε ρακειή πίεζε γηα ηελ πξόιεςε 

κηαο παξεπόκελεο πςειήο πίεζεο. Σν παξαθάησ ζρήκα δείρλεη ζρεκαηηθά ηε ιεηηνπξγία ηεο 

βαιβίδαο. 
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Ζ βαιβίδα αλαθνύθηζεο ππέξηαζεο (SRV) αλνίγεη όηαλ ε πίεζε ππεξβαίλεη έλα θαηώθιην 

ηηκήο θαη θιείλεη ακέζσο όηαλ ε πίεζε πέζεη θάησ από απηήλ. Μπνξεί λα είλαη εθνδηαζκέλε 

κε απνζβελλύκελν (κεηνύκελν) θιείζηκν, ώζηε ν ρξόλνο θιεηζίκαηνο λα είλαη κεγαιύηεξνο. 

΢ηελ Διιάδα ζπλήζσο ρξεζηκνπνηνύληαη κόλν βαιβίδεο αλαθνύθηζεο ππέξηαζεο, 

θπξηόηεξν πιενλέθηεκα ησλ νπνίσλ είλαη ην ρακειό θόζηνο, παιαηόηεξα κόλν ειαηεξίνπ ηνπ 

ηύπνπ NEYRPIC, ελώ ζήκεξα ρξεζηκνπνηνύληαη θπξίσο πδξαπιηθέο βαιβίδεο κε δηάθξαγκα 

ή ειαηήξην θαη πηιόην. Μπνξεί λα είλαη ηύπνπ ηαρείαο εθηόλσζεο (quick relief valves) ή όρη. 

΢ην HAMMER νη SRV’s δίλνληαη κε κία ιεηηνπξγηθή παξάκεηξν, δειαδή ην θαηώθιην 

πίεζεο (ζηελ νπνία αλνίγεη ε βαιβίδα) θαη δύν θπζηθέο παξακέηξνπο, δειαδή ηε δηάκεηξν 

ηεο βαιβίδαο(mm) θαη ηε ζηαζεξά ειαηεξίνπ (N/mm), ηδεαηνύ ή πξαγκαηηθνύ. 

 

4.2.3. Δμηζώζεηο κε κόληκεο ξνήο 

Οη θπβεξλώζεο ηηο κε κόληκεο ξνέο εμηζώζεηο είλαη : 

Δμίζσζε ζπλέρεηαο 

2

0
H H a V

V
t x g x

  
  

  
 , κε απινπνηεκέλε κνξθή ηελ 

2

0
H a V

t g x

 
 

 
 ,όπνπ a ε 

ηαρύηεηα ηνπ θύκαηνο πίεζεο, H ην πςόκεηξν ηεο πηεδνκεηξηθήο γξακκήο θαη V ε κέζε 

ηαρύηεηα ξνήο ζηε ζέζε x. 

 

Δμίζσζε νξκήο (πνζόηεηαο θίλεζεο) 

0
2

fV VV V H
V g

t x x D

  
   

  
 κε απινπνηεκέλε κνξθή ηελ 0

2

fV VV H
g

t x D

 
  

 
 

Όπνπ f ν ζπληειεζηήο ηξηβήο Darcy-Weisbach. 

Ο ζπληειεζηήο f ππνινγίδεηαη ζην HAMMER κε ηξείο κεζόδνπο: 

Σξηβή κόληκεο ξνήο (Steady Friction). Δίλαη ε γλσζηή ζρέζε Darcy-Weisbach από ηηο 

κόληκεο ξνέο θαη ην f ππνινγίδεηαη κε αξηζκό Reynolds εθείλνλ ηεο κόληκεο ξνήο. 

Οηνλεί κόληκε ηξηβή (Quasi-Steady Friction). Ο ζπληειεζηήο Darcy-Weisbach ζε θάζε 

ρξνληθό βήκα εμαξηάηαη από ηελ θαηάζηαζε ηνπ ζπζηήκαηνο ζην πξνεγνύκελν ρξνληθό 

βήκα. Αξρηθέο ηηκέο ιακβάλνληαη από ηελ πξνζέγγηζε ησλ Swamee and Jain γηα ην 

δηάγξακκα Moody. Γηα ηα επόκελα ρξνληθά βήκαηα ππνινγίδεηαη ν αξηζκόο Reynolds από 

ηελ ηαρύηεηα ηνπ πξνεγνύκελνπ βήκαηνο θαη θαηόπηλ λέν f.  

1. Με κόληκε ηξηβή (Unsteady or Transient Friction).  

α) Από ηε ζρέζε 1 ,q

V
f f Min g

t
 

  
    

  
 , κε α=10000 θαη β=4 γηα 

επηηάρπλζε θαη 0 γηα επηβξάδπλζε θαη fq ν νηνλεί-κόληκνο ζπληειεζηήο ηξηβήο . 
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ή από ηελ πξνηεηλόκελε γηα ρξήζε από ην HAMMER ζρέζε (Bergant, Simpson and 

Vitkovsky, 2001) 

β) Μη μόνιμη – Vitkovsky από ηε ζρέζε: 

( )q

kD V V
f f asign V

V V t x

  
   

  
 όπνπ: 

fq = ν νηνλεί-κόληκνο ζπληειεζηήο ηξηβήο 

D = δηάκεηξνο ζσιήλα 

V = ηαρύηεηα ξνήο 

a = ηαρύηεηα θύκαηνο 

k = ζπληειεζηήο ηξηβήο θαηά Brunone πνπ ππνινγίδεηαη από ηε ζρέζε 
*

2

C
k   , 

όπνπ C* είλαη ν θαηά Vardy ζπληειεζηήο δηαηκεηηθήο εμαζζέληζεο πνπ είλαη: 

C*=0.00476 γηα ζηξσηή ξνή  θαη  

0.5

14.3
log

* Re7.41 ReC

 
 
   γηα ηπξβώδε ξνή. 

 

4.2.4. Διαζηηθό κνληέιν γηα ην πδξαπιηθό πιήγκα. 

Παιαηόηεξα γηλόηαλ ε ππόζεζε όηη νη ζσιήλεο είλαη κε παξακνξθώζηκνη θαη ην πγξό 

αζπκπίεζην, πξάγκα πνπ νδεγνύζε (ιόγσ ζπλέρεηαο) ζε αθαξηαία κεηάδνζε ηνπ θύκαηνο θαη 

ζην όηη ην πγξό κεηεηίζεην κέζα ζην ζσιήλα ζαλ κηα κεκνλσκέλε ηαιαληνύκελε κάδα. Απηό 

νδεγνύζε ζε δηαθνξηθέο εμηζώζεηο ζρεηηθά εύθνιεο λα επηιπζνύλ 

΢ήκεξα ρξεζηκνπνηείηαη, ζρεδόλ απνθιεηζηηθά, ην ειαζηηθό κνληέιν, ζην νπνίν ππνηίζεηαη 

όηη ε κεηαβνιή ηεο νξκήο ηνπ πγξνύ πξνμελεί δηεύξπλζε ή ζπκπίεζε ηεο ζσιελνγξακκήο θαη 

ηνπ πγξνύ πνπ ππνηίζεληαη θαη ηα δύν γξακκηθώο ειαζηηθά. 

Πξνθύπηεη έηζη όηη ην κε κόληκν θύκα πίεζεο ζην ζσιήλα έρεη πεπεξαζκέλε ηαρύηεηα 

δηάδνζεο (celerity). 

Ζ ηαρύηεηα δηάδνζεο θύκαηνο (celerity) δίλεηαη γηα ζσιήλεο ιεπηνύ ηνηρώκαηνο 

(D/e>40) από ηε ζρέζε a

1

V

V

E

E D

Ee








 ,όπνπ : 

V

dp dp
E

dV d
V




   = Μέηξν ειαζηηθόηεηαο όγθνπ λεξνύ (bulk modulus of elasticity) κε 

dp ηελ αύμεζε ηεο ζηαηηθήο πίεζεο. 

ξ = ππθλόηεηα ηνπ πγξνύ 

E= Μέηξν ειαζηηθόηεηαο (Young's modulus) πιηθνύ ζσιήλα 

D= δηάκεηξνο ζσιήλα 

e= πάρνο ζσιήλα 
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ς=1-κ2 γηα ζσιήλα αγθπξσκέλν έλαληη αμνληθήο κεηαηόπηζεο  

ς=1-κ/2 γηα ζσιήλα εμνπιηζκέλν κε θόκβνπο πνπ κπνξνύλ λα επεθηαζνύλ 

ς=5/4-κ γηα ζσιήλα ζηεξηγκέλν ζην έλα άθξν θαη επηηξεπόκελε δηακήθε θαη πιεπξηθή 

κεηαηόπηζε 

Ζ ζρέζε απηή πξνθύπηεη από ηελ εμίζσζε ζπλέρεηαο ζε έλα κηθξό όγθν αλαθνξάο ηνπ 

ζσιήλα κε ηε κνξθή  

( d ) ( dA) (a dV) A a           ,  

όπνπ A ε επηθάλεηα ηεο δηαηνκήο, V ε κέζε ηαρύηεηα ζηε δηαηνκή, ξ ε ππθλόηεηα θαη a ε 

ηαρύηεηα ηνπ θύκαηνο. Δπεηδή 
dp

dV=-
π a

 , ε εμίζσζε γξάθεηαη¨ 

 
2

dπ dA dp
1+ 1+ 1- 1

π A πa

    
      
    

. Με πξάμεηο θαη ακειώληαο γηλόκελα πνιύ κηθξώλ 

πνζνηήησλ θαη επεηδή 
V

dπ dp
=

π E
 θαηαιήγνπκε ζηελ 

1
a

1 1 1

V

V

V

E

E AA

A pE A p





 
     

 

Γηα ιεπηόηνηρνπο ζσιήλεο θπθιηθήο δηαηνκήο ε αλσηέξσ κεηαζρεκαηίδεηαη ζηελ βαζηθή 

ζρέζε ηαρύηεηαο θύκαηνο πνπ δόζεθε πην πάλσ. 

 

Αλάθιαζε θύκαηνο θαη κεηάδνζε ζηηο ζσιελνγξακκέο 

΢ε έλαλ θόκβν ηνπ δηθηύνπ, ην θύκα πνπ έξρεηαη από έλαλ ζσιήλα κε παικό ύςνπο H0, 

κεηαδίδεηαη ζε όινπο ηνπο άιινπο ζπλδεδεκέλνπο ζσιήλεο κε ύςνο Hs θαη αλαθιάηαη ζηνλ 

αξρηθό ζσιήλα κε ύςνο Hr.  

Γηα ακειεηέεο απώιεηεο δηα κέζνπ ηνπ θόκβνπ ν ζπληειεζηήο κεηάδνζεο ηνπ θύκαηνο 

κπνξεί λα νξηζζεί σο: 

0

0

0

0

2
s

n

i

i i

A

H a
s

AH

a


 



 

Όπος s = ζπληειεζηήο κεηάδνζεο (αδηάζηαηνο) 

  Hs = Πηεδνκεηξηθό ύςνο ηνπ κεηαδηδόκελνπ θύκαηνο (m) 

  Ho = Σν ζπκβαίλνλ ύςνο ηνπ παικνύ pulse (m) 

  Ao = Ζ επηθάλεηα ηνπ ζσιήλα από ηνλ νπνίν έξρεηαη ην θύκα (m2) 

  ao = Ζ ηαρύηεηα ηνπ εηζεξρόκελνπ θύκαηνο (m/s) 

  Ai = Ζ επηθάλεηα ηνπ i-ζηνύ ζσιήλα (m2) 

  ai = Ζ ηαρύηεηα θύκαηνο ζηνλ i-ζην ζσιήλα (m/s) 

  n = Ο αξηζκόο ησλ εμεξρόκελσλ ζσιήλσλ 
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  i = Αύμσλ αξηζκόο ζσιήλσλ 

 

Καη ν ζπληειεζηήο αλάθιαζεο νξίδεηαη από ηε ζρέζε  

0

1rH
r s

H


  


 , όπνπ Hr ην ύςνο ηνπ αλαθιώκελνπ θύκαηνο. 

Σν HAMMER ππνινγίδεη απηόκαηα ην ηκήκα ηνπ εηζεξρόκελνπ ελεξγεηαθνύ παικνύ πνπ 

κεηαδίδεηαη θαη αλαθιάηαη ζε θάζε θόκβν ηε δηάδνζε ηνπ θύκαηνο. 

Γηα εηδηθέο πεξηπηώζεηο είλαη: 

 ΢σιήλαο ζπλδεδεκέλνο κε δεμακελή : Σόηε n=1, s=0 θαη r=-1 . Γειαδή έλα θύκα 

πνπ θζάλεη ζε κηα δεμακελή αλαθιάηαη κε αληίζεην πξόζεκν. 

 ΢σιήλαο ζπλδεδεκέλνο κε λεθξό άθξν ή θιεηζηή βαιβίδα : Σόηε n=1 θαη s=2 θαη 

r=1 δειαδή αλαθιάηαη κε ην ίδην πξόζεκν. ΢ην λεθξό άθξν ην θύκα αλαθιάηαη κε 

δηπιάζην ύςνο από ην εηζεξρόκελν. 

 

4.2.5. Η κέζνδνο ησλ ραξαθηεξηζηηθώλ (MOC) 

Σν Bentley HAMMER V8i ηελ πιένλ επξέσο ρξεζηκνπνηνύκελε θαη ειεγκέλε κέζνδν πνπ 

είλαη γλσζηή ζαλ κέζνδνο ησλ ραξαθηεξηζηηθώλ (Method of Characteristic –MOC). 

΢ηε κέζνδν απηή νη δύν δηαθνξηθέο εμηζώζεηο κε κεξηθέο παξαγώγνπο (πνζόηεηαο 

θίλεζεο θαη ζπλέρεηαο) κεηαζρεκαηίδνληαη ζηελ 

 ,  

Πνπ ηζρύεη κόλν θαηά κήθνο ηεο C
+
 ραξαθηεξηζηηθήο γξακκήο κε εμίζσζε 

 

Καη ηελ  

 

Πνπ ηζρύεη κόλν θαηά κήθνο ηεο C
-
 ραξαθηεξηζηηθήο γξακκήο κε εμίζσζε 

 

 

Σα παξαπάλσ εθθξάδνληαη γξαθηθά ζην επίπεδν ρξόλνπ-δηαζηήκαηνο ζαλ 

ραξαθηεξηζηηθέο γξακκέο (ή θακπύιεο), πνπ θαινύληαη ραξαθηεξηζηηθέο, θαη αλαπαξηζηνύλ 
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ζήκαηα πνπ κεηαδίδνληαη πξνο ηα δεμηά (C+) θαη πξνο ηα αξηζηεξά (C-) ηαπηόρξνλα θαη από 

θάζε ζέζε ζην ζύζηεκα, όπσο δείρλεηαη ζην παξαθάησ ζρήκα.  

Οη δύν δηαθνξηθέο εμηζώζεηο επηιύνληαη ζηελ ηνκή ησλ ραξαθηεξηζηηθώλ C
+  θαη C

-  

(εηθόλα 1). 

 

 

Δηθόλα 1 :Σνκή ησλ ραξαθηεξηζηηθώλ C
+  θαη C

-   

 

΢ε θάζε εζσηεξηθό ζεκείν επίιπζεο ηα ζήκαηα θαηαθζάλνπλ από ηα δύν παξαθείκελα 

ζεκεία ηαπηόρξνλα. Έλαο γξακκηθόο ζπλδπαζκόο ησλ H θαη V είλαη αλαιινίσηνο θαηά κήθνο 

θάζε ραξαθηεξηζηηθήο αλ ακειεζνύλ νη απώιεηεο ηξηβώλ θαη σο εθ ηνύηνπ ηα H θαη V 

κπνξνύλ λα απνθηεζνύλ κε αθξίβεηα ζηα ζεκεία επίιπζεο. Με ηηο απώιεηεο ύςνπο 

ζπγθεληξσκέλεο ζηα ζεκεία επίιπζεο θαη ηελ ππόζεζε όηη ε ηξηβή είλαη κηθξή, 

ρξεζηκνπνηείηαη κηα επαλαιεπηηθή δηαδηθαζία ζε ζπλδπαζκό κε ηελ MOC γηα λα βειηηώζεη ηε 

ιύζε ζην ρξόλν. 

Ζ εμνκνίσζε κε κόληκσλ ξνώλ θαηά θύξην ιόγν ζπλίζηαηαη ζηελ επίιπζε ησλ εμηζώζεσλ 

απηώλ γηα θάζε ζεκείν επίιπζεο θαη ρξνληθό βήκα γηα κηα επξεία πνηθηιία ζπλνξηαθώλ 

ζπλζεθώλ θαη ηνπνινγηώλ ηνπ ζπζηήκαηνο. 

4.2.6. Γεδνκέλα γηα ην θιείζηκν βαιβίδσλ 

Σν θιείζηκν βαιβίδσλ πξνμελεί ζπλήζσο πδξαπιηθά πιήγκαηα, κεγαιύηεξα ή κηθξόηεξα, 

αλάινγα κε ην είδνο θαη ηα ραξαθηεξηζηηθά ηεο βαιβίδαο θαη ην ρξόλν θαη ην ζρήκα (pattern) 

θιεηζίκαηνο. 

Οη βαιβίδεο πνπ ζεσξνύκε ζηνπο αληηπιεγκαηηθνύο ειέγρνπο ζπλήζσο όηη θιείλνπλ, είλαη 

νη βαιβίδεο ζηξαγγαιηζκνύ (Throttle Control Valves -TCVs). Με βαιβίδεο ζηξαγγαιηζκνύ 

εμνκνηώλνπκε ζπλήζσο δηθιείδεο ειέγρνπ ησλ δηθηύσλ, πνπ αλνίγνπλ θαη θιείλνπλ 
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ρεηξνθίλεηα γηα δηάθνξνπο ιόγνπο , αιιά θαη πδξνιεςίεο (π.ρ. άξδεπζεο) πνπ θιείλνπλ γηα 

λα δηαθόςνπλ ηελ ξνή λεξνύ έμσ από ην δίθηπν. 

΢ε κηα TCV βαιβίδα είλαη αλαγθαίν θαη’ αξρή λα νξηζζεί (ζηηο αξρηθέο ζπλζήθεο) ν ηύπνο 

ηνπ ζπληειεζηή ηνπηθώλ απσιεηώλ ηεο βαιβίδαο. Μπνξεί λα είλαη ηξηώλ ηύπσλ δειαδή : 

Σσντελεστής παροτής ή ροής (Discharge ή flow coefficient)  

Δθθξάδεηαη γηα λεξό από ηε ζρέζε 
1

VC Q
P




 , νπόηε 

2

V

Q
P

C

 
   

 
ζε ακεξηθαληθέο 

κνλάδεο , όπνπ:  

Cv = ζπληειεζηήο ξνήο (gpm/psi0.50)  

Q = Παξνρή (US gpm 

∆P = Πηώζε πίεζεο θαηά κήθνο ηεο βαιβίδαο (psi) 

΢ην HAMMER κπνξεί λα εθθξαζζεί θαη ζε κνλάδεο SI (m3s-1/ m H2O
0.5 ) 

΢πληειεζηήο απσιεηώλ (headloss coefficient)  από ηε ζρέζε 2 2h k V g  . Δδώ είλαη 

ν αξρηθόο ζπληειεζηήο γηα πιήξσο αλνηρηή βαιβίδα 

Υαξαθηεξηζηηθή θακπύιε βαιβίδαο (Valve Characteristic Curve) . Αλ δνζεί απηή ε 

κέζνδνο, πξέπεη θαηόπηλ λα νξηζζεί αξηζκεηηθά ζε πίλαθα ε ραξαθηεξηζηηθή θακπύιε, πνπ 

δίλεη ηε ζρέζε ποζοζηού κλειζίμαηορ ηηρ βαλβίδαρ- ποζοζηό ηος ζςνηελεζηή παποσήρ ζε 

ζρέζε κε ηνλ αξρηθό ή λα ιεθζεί απηόκαηα από ην πξόγξακκα αλάινγα κε ηνλ ζπγθεθξηκέλν 

ηύπν ηεο βαιβίδαο πνπ ζα δεισζεί (butterfly, circular gate, globe, needle) . ΢πλήζσο δίλνπκε 

απηό ηνλ ηύπν ζηηο κειέηεο λέσλ δηθηύσλ. 

΢ε θάζε πεξίπησζε πάλησο δειώλνπκε αλ ε βαιβίδα είλαη ηύπνπ butterfly, circular gate, 

globe, needle ή νξηζκέλε από ην ρξήζηε (user defined), ώζηε ην πξόγξακκα λα ιάβεη 

απηόκαηα ή λα δεισζεί από ην ρξήζηε ε ζρέζε ζρεηηθνύ θιεηζίκαηνο-ζρεηηθήο (αλνηρηήο) 

επηθάλεηαο ηεο βαιβίδαο.  

΢ηα ιεηηνπξγηθά ραξαθηεξηζηηθά γηα ηε κε κόληκε ξνή (transient), δειαδή ην θιείζηκν ηεο 

βαιβίδαο, πξέπεη λα δνζεί ε ζρέζε ρξόλνπ από ηελ αξρή- ζρεηηθνύ θιεηζίκαηνο ηεο 

βαιβίδαο. Μέζσ ηεο πξναλαθεξζείζαο κεηαθξάδεηαη ζε ζρέζε ρξόλνπ-ζρεηηθήο (αλνηρηήο) 

επηθάλεηαο. Ζ αξρηθή επηθάλεηα ππνινγίδεηαη από ηε δηάκεηξν πνπ δειώλεηαη ζηα θπζηθά 

ραξαθηεξηζηηθά ηεο βαιβίδαο. 

Γεληθά ζην HAMMER ρξεζηκνπνηείηαη ε ζρέζε  0 1
S

cA A T T


   .  

Γηα ηηο θνηλώο ρξεζηκνπνηνύκελεο βαιβίδεο ην HAMMER ρξεζηκνπνηεί ηηο ηηκέο:  

Butterfly valve : S=-1.85 , Ball valve S=-1.35 , Globe valve S=1.00 , Circular gate valve 

S=1.35 , Needle valve S=2.00 θαη νη αληίζηνηρεο θακπύιεο θαίλνληαη ζηελ παξαθάησ εηθόλα 

2.  
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Δηθόλα 2: Αδηάζηαηε ζρέζε ρξόλνπ-επηθάλεηαο θιεηζίκαηνο βαιβίδαο 

 

΢ρεηηθά κε ηελ κείσζε ηεο παξνρήο θαηά ην θιείζηκν ηεο βαιβίδαο, απηή γίλεηαη πεξίπνπ 

όπσο ζηελ παξαθάησ εηθόλα 3 

 

 

Δηθόλα 3: Αδηάζηαηε ζρέζε ρξόλνπ-παξνρήο  βαιβίδαο 

 

Ο ζπλνιηθόο ελεξγόο ρξόλνο θιεηζίκαηνο ηεο βαιβίδαο Tc είλαη ίζσο ε πην θξίζηκε 

παξάκεηξνο.  



________________________________________________________________________________ 
ΤΓΡΟΓΟΣΖ΢Ζ ΓHΜΟΤ ΒΈΛΟΤ-ΒΟΥΑ΢ ΑΠΌ ΤΦΗ΢ΣΑΜΔΝΟ ΓΗΚΣΤΟ ΜΔΣΑΦΟΡΑ΢ ΤΓΑΣΟ΢ ΠΖΓΏΝ ΢ΣΤΜΦΑΛΗΑ΢ 

ΤΓΡΑΤΛΗΚΟΗ ΤΠΟΛΟΓΗ΢ΜΟΗ   20   
 

5. ΓΔΓΟΜΔΝΑ ΚΑΙ ΔΚΣΔΛΔ΢Η ΤΓΡΑΤΛΙΚΩΝ ΤΠΟΛΟΓΙ΢ΜΩΝ ΜΟΝΙΜΩΝ ΚΑΙ ΜΗ 

ΜΟΝΙΜΩΝ ΡΟΩΝ 

 

5.1. Τιηθό αγσγώλ θαη ηζνδύλακε ηξαρύηεηα  

Σν πιηθό πνπ επηιέρζεθε γηα ηνπο αγσγνύο είλαη ην PE 100 (πνιπαηζπιέλην 3εο γεληάο) µε 

πίεζε ιεηηνπξγίαο ηα 12.5 , 16 ,  20 θαη 25 bar. Ζ επηινγή ηνπ πιηθνύ PE 100 έγηλε µε βάζε ηα 

ραξαθηεξηζηηθά θαη ηα πιενλεθηήκαηα ηνπ πιηθνύ έλαληη ησλ ππόινηπσλ πιηθώλ. 

Ζ ζύλδεζε ησλ ζσιήλσλ ζα γίλεηαη κε απηνγελή κεησπηθή ζπγθόιιεζε (Βutt Fusion 

Welding) ή κε απηνγελή ειεθηξνζπγθόιιεζε (Electrofusion Welding), κε εηδηθέο ζπζθεπέο 

ζπγθόιιεζεο θαη κε ηηο πξνδηαγξαθέο θαη ηνλ ηξόπν θαιήο εθηέιεζεο πνπ ζα πξνηαζνύλ 

από ηελ θαηαζθεπάζηξηα εηαηξεία. 

Σα εηδηθά ηεκάρηα ζα είλαη πιαζηηθά πνιπαηζπιέλην πςειήο ππθλόηεηαο (HDPE) ή 

κεηαιιηθά ρπηνζηδεξά, θαη ζα θαηαζθεπαζζνύλ ζύκθσλα κε ηηο Σερληθέο Πξνδηαγξαθέο θαη 

ηα ζρέδηα ηεο κειέηεο, θαη ηηο εληνιέο ηεο Γ/λνπζαο Τπεξεζίαο ηνπ έξγνπ θαηά ηελ 

θαηαζθεπή ηνπ. 

Μηθξό κήθνο ( 87 m επί ζπλνιηθνύ κήθνπο 5150 m) ηνπ αγσγνύ ζα θαηαζθεπαζζεί από 

ραιπβδνζσιήλεο ζε ηκήκαηα κε πνιύ κεγάιε θιίζε . Ο ζσιήλαο απηόο ζα είλαη νλνκαζηηθήο 

δηακεηξνπ DN350(14'') πάρνπο 4.5 mm πνηόηεηαο ράιπβα  S235JRG2 (ST37-2). 

Ζ ηζνδύλακε ηξαρύηεηα ιακβάλεηαη ε=0.10 mm γηα ηνπο ζσιήλεο από HDPE θαη ε=1.00 

mm γηα ηνπο ραιπβδνζσιήλεο. 

΢ηηο ηηκέο απηέο πεξηιακβάλνληαη θαη νη ηνπηθέο απώιεηεο (ζπλδέζεηο, δηαζηαπξώζεηο, 

δηθιείδεο θιπ) θαη ε θζνξά ησλ αγσγώλ ζην ρξόλν θαη ε πηζαλή ελαπόζεζε αιάησλ θιπ. 

5.2. Μέγηζηεο επηηξεπόκελεο ηαρύηεηεο 

Οη κέγηζηεο επηηξεπόκελεο ηαρύηεηεο ιακβάλνληαη θαηά ηελ εγθύθιην Γ 22200 / 30-7-1977 

ηνπ Τ.Γ.Δ. ηνπ ΤΓΔ δειαδή: 

Γηα Di≤125 mm   Vmax,επ=1.55 m/s 

Γηα 125 mm < Di ≤175 mm Vmax,επ=1.85 m/s  

Γηα 175 mm < Di ≤350 mm Vmax,επ=2.00 m/s 

Γηα 350 mm < Di ≤450 mm Vmax,επ=2.10 m/s 

Γηα 450 mm < Di ≤600 mm Vmax,επ=2.20 m/s 

Γηα 600 mm < Di ≤800 mm Vmax,επ=2.30 m/s 

Γηα 800 mm < Di ≤1000 mm Vmax,επ=2.40 m/s 

Γηα 1000 mm < Di   Vmax,επ=2.50 m/s 
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5.3. Γηαζέζηκεο δηάκεηξνη 

 

΢ηνλ παξαθάησ πίλαθα 3 θαίλνληαη νη εζσηεξηθέο δηάκεηξνη ησλ δηαζέζηκσλ ζσιήλσλ 

ηνπ εκπνξίνπ πνπ κπνξνύλ λα ρξεζηκνπνηεζνύλ ζην έξγν. 
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50 44,0 3,0 42,6 3,7 40,8 4,6 38,8 5,6 36,2 6,9 33,4 8,3

63 55,4 3,8 53,6 4,7 51,4 5,8 48,8 7,1 45,8 8,6 42,0 10,5

75 66,0 4,5 63,8 5,6 61,4 6,8 58,2 8,4 54,4 10,3 50,0 12,5

90 79,2 5,4 76,6 6,7 73,6 8,2 69,8 10,1 65,4 12,3 60,0 15,0

110 96,8 6,6 93,8 8,1 90,0 10,0 85,4 12,3 79,8 15,1 73,4 18,3

125 110,2 7,4 106,6 9,2 102,2 11,4 97,0 14,0 90,8 17,1 83,4 20,8

140 123,4 8,3 119,4 10,3 114,6 12,7 108,6 15,7 101,6 19,2 93,4 23,3

160 141,0 9,5 136,4 11,8 130,8 14,6 124,2 17,9 116,2 21,9 106,8 26,6

180 158,6 10,7 153,4 13,3 147,2 16,4 139,8 20,1 130,8 24,6 120,2 29,9

200 176,2 11,9 170,6 14,7 163,6 18,2 155,2 22,4 145,2 27,4 133,6 33,2

225 198,2 13,4 191,8 16,6 184,0 20,5 174,6 25,2 163,4 30,8 150,2 37,4

250 220,4 14,8 213,2 18,4 204,6 22,7 194,2 27,9 181,6 34,2 167,0 41,5

280 246,8 16,6 238,8 20,6 229,2 25,4 217,4 31,3 203,4 38,3 187,0 46,5

315 277,6 18,7 268,6 23,2 257,8 28,6 244,6 35,2 228,8 43,1 210,4 52,3

355 312,8 21,1 302,8 26,1 290,6 32,2 275,6 39,7 258,0 48,5 237,0 59,0

400 352,6 23,7 341,2 29,4 327,4 36,3 310,6 44,7 290,6 54,7

450 396,6 26,7 383,8 33,1 368,2 40,9 349,4 50,3 327,0 61,5

500 440,6 29,7 426,4 36,8 409,2 45,4 388,4 55,8

560 493,6 33,2 477,6 41,2 458,4 50,8

630 555,2 37,4 537,4 46,3 515,6 57,2

ΠΙΝΑΚΑ΢ 3       Δ΢ΩΣΔΡΗΚΔ΢ ΓΗΑΜΔΣΡΟΗ ΚΑΗ ΠΑΥΖ ΣΟΗΥΩΜΑΣΩΝ  ΢ΩΛΖΝΩΝ PE (mm)

32 bar10 bar 12.5 bar 16 bar 20 bar 25 bar

 

 
5.4. Πξόζζεηα δεδνκέλα γηα ην HAMMER 

 

Ο αληηπιεγκαηηθόο έιεγρνο έγηλε κε βάζε ηα εμήο δεδνκέλα (πέξαλ εθείλσλ πνπ δόζεθαλ 

ζην WATERGEMS) : 

Ev = Μέηξν ειαζηηθόηεηαο όγθνπ λεξνύ= 2188.128 MPa (200 C) 

ξ= εηδηθή ππθλόηεηα λεξνύ (200 C) =0.998 

E= Μέηξν ειαζηηθόηεηαο πιηθνύ ζσιήλα =1000 MPa γηα HDPE CE100 

      =207000 MPa γηα ραιπβδνζσιήλεο 

D= δηάκεηξνο ζσιήλα 

e= πάρνο ζσιήλα 

ς=1-κ2 =0.798 γηα ζσιήλα αγθπξσκέλν έλαληη αμνληθήο κεηαηόπηζεο 
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κ= ιόγνο Poisson = 0.45 γηα HDPE CE100 

   =0.30 γηα ραιπβδνζσιήλεο 

 

Πξνθύπηνπλ έηζη νη εμήο ηαρύηεηεο κεηάδνζεο θύκαηνο (πίλαθαο 4). 

ΠΙΝΑΚΑ΢ 4 ΤΑΧΥΤΘΤΕΣ ΔΙΑΔΟΣΘΣ ΚΥΜΑΤΟΣ 

ΟΝΟΜΑΣΤΙΚΘ ΔΙΑΜΕΤ΢ΟΣ-ΚΛΑΣΘ 
Εςωτ. 

Διάμετροσ 
(mm) 

Ράχοσ  
(mm) 

Ταχφτθτα 
διάδοςθσ 

κφματοσ (m/s) 

D355_12.5 bar 302.80 26.10 321.15 

D355_16 bar 290.60 32.20 361.70 

D355_20 bar 275.60 39.70 408.76 

D400_25 bar 290.60 54.7 462.03 

ΧΑΛΥΒΔΙΝΟΣ DN350(14''-S235JRG2 (ST 37-2) 346.60 4.50 1122.24 

 
 

5.1. Γεδνκέλα βαιβίδαο ειέγρνπ ξνήο (Flow Control Valve -FCV). 

΢ην κνληέιν (WATERGEMS θαη HAMMER) ηνπνζεηήζεθε κία βαιβίδα ειέγρνπ ξνήο κε 

ηα παξαθάησ ζηνηρεία (πίλαθαο 5), θνληά ζην πέξαο ηνπ αγσγνύ ζηελ δεμακελή R2. 

 

ΠΙΝΑΚΑ΢ 5 Στοιχεία βαλβίδασ ελζγχου ροισ (FCV). 

ID Label X (m) Y (m) 
Elevation 
(m) 

Diameter 
(Valve) 
(mm) 

Flow 
Setting 
(Initial) 
(m³/h) 

1465 FCV-1 388,672.44 4,203,216.50 112.08 300 430.00 

       

Ζ βαιβίδα FCV ηνπνζεηείηαη γηα λα εμαζθαιίζεη ηνλ πεξηνξηζκό ηεο παξνρήο ζε ηηκέο 

κηθξόηεξεο ησλ 430 m3/h θαη ηελ δηαηήξεζε ηεο πηεδνκεηξηθήο γξακκήο ζε επίπεδα κε 

επηηξέπνληα ππνπηέζεηο ζηνλ αγσγό. 

 

5.2. Γεδνκέλα δηθιείδαο ειέγρνπ -ζηξαγγαιηζκνύ (TCV) 

΢ην κνληέιν (κόλν ζην HAMMER) ηνπνζεηήζεθε κία δηθιείδα ζηξαγγαιηζκνύ ζην πέξαο ηνπ 

αγσγνύ πξηλ από ηελ FCV κε ηα παξαθάησ ζηνηρεία (πίλαθαο 6) .  

 

ΠΙΝΑΚΑ΢ 6 Στοιχεία δικλείδασ ελζγχου -ςτραγγαλιςμοφ (TCV) 
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ID Label 

Elev
atio

n 
(m) 

X (m) Y (m) 

Diame
ter 

(Valve
) (mm) 

Coefficien
t Type 

Valve 
Type 

D
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/s
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P
a^

0
.5

) 

20303 TCV-
119 

112 388,676.8 4,203,220.7 300 Valve 
Character
istics 
Curve 

Circula
r Gate 

12,102.00 290.8 

 

Ο ρξόλνο θιεηζίκαηνο ηεο δηθιείδαο ιήθζεθε TC=10 sec κε ην παξαθάησ ζρήκα (pattern) – 

εηθόλα 4. 

 

 

 
Εικόνα 4:  ΢ρεηηθό πνζνζηό θιεηζίκαηνο βαιβίδαο ζπλαξηήζεη ηνπ ρξόλνπ  
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Time from Start(sec) Relative Closure (%) 

2.5 25.0 

5.0 50.0 

10.0 100.0 

50.0 100.0 

120.0 100.0 

 

5.3. Γεδνκέλα αληηπιεγκαηηθήο βαιβίδαο ηύπνπ SRV 

΢ην κνληέιν (κόλν ζην HAMMER) ηνπνζεηήζεθε, κεηά από δνθηκέο, κία αληηπιεγκαηηθή 

βαιβίδα SRV (Surge Relief Valve ή Pressure Relief Valve- Βαιβίδα αλαθνύθηζεο 

ππέξηαζεο), κε ηα παξαθάησ ζηνηρεία (πίλαθαο 7).  

 

Ζ βαιβίδα ηνπνζεηήζεθε ζην πέξαο ηνπ αγσγνύ πξηλ από ηε δηθιείδα TCV, όπνπ θαη 

βξέζεθε κεηά από επηιύζεηο όηη ιεηηνπξγεί θαιύηεξα. 

Ζ βαιβίδα θξίζεθε απαξαίηεηε, γηαηί κεηά ηελ εθηέιεζε ησλ αληηπιεγκαηηθώλ ειέγρσλ 

ρσξίο απηήλ, πξνέθπςαλ ππεξπηέζεηο πνπ ππεξβαίλνπλ ηηο θιάζεηο ησλ αγσγώλ πνπ έρνπλ 

επηιεγεί κε βάζε ηνπο πδξαπιηθνύο ππνινγηζκνύο κε κόληκσλ ξνώλ, αθξηβώο γηα λα ηηο 

κεηώζεη ζε απνδεθηά επίπεδα. 

 

ΠΙΝΑΚΑ΢ 7 Στοιχεία αντιπλθγματικισ βαλβίδασ τφπου SRV 

ID Label Elevat
ion 
(m) 

X (m) Y (m) SAV 
RV 
Type 

Diamet
er (SRV) 
(mm) 

Threshol
d 
Pressure 
(SRV) 
(bars) 

Spring 
Consta
nt 
(SRV) 
(lb/in) 

Spring 
Constan
t (SRV) 
(N/mm) 

20291 SRV1 113 388,675.1 4,203,229.1 Surg
e 
Relie
f 
Valv
e 

100 10 150 26.3 
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5.4. Δπηινγέο ππνινγηζκώλ (calculation options) γηα ην WATERGEMS 

Οη επηινγέο ππνινγηζκώλ (γεληθά δεδνκέλα ππνινγηζκνύ) γηα ηελ επίιπζε ζην 

WATERGEMS (calculation options) θαίλνληαη παξαθάησ (εηθόλα 5) 

 

Δηθόλα 5 : Δπηινγέο  ππνινγηζκώλ (γεληθά δεδνκέλα ππνινγηζκνύ) ζην WATERGEMS  
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5.5. Δπηινγέο ππνινγηζκώλ (transient calculation options) γηα ην HAMMER 

Οη επηινγέο ππνινγηζκώλ (γεληθά δεδνκέλα ππνινγηζκνύ) γηα ηελ επίιπζε ζην HAMMER 

(transient calculation options) θαίλνληαη παξαθάησ (εηθόλα 6) 

 
 

 
Δηθόλα 6: Δπηινγέο  ππνινγηζκώλ (transient calculation options) ζην HAMMER 
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5.6. Αξρεία ηνπ WATERGEMS θαη ηνπ HAMMER: 

 

Σν ηειηθό αξρείν ηνπ WATERGEMS είλαη: 

«BASIL_VELO_WATERGEMS-TELIKH-LYSH.wtg». 

Πεξηέρεη νιόθιεξν ηνλ αγσγό από ην θξεάηην αξρήο-θόξηηζεο R1 κέρξη ηελ πθηζηάκελε 

δεμακελή R2 Βέινπ. 

 

Σα ηειηθα αξρεία ηνπ HAMMER είλαη: 

«hammer-VASILIKO-VELO-no-SRV.wtg» γηα ηνλ αληηπιεγκαηηθό έιεγρν ρσξίο SRV 

«hammer-VASILIKO-VELO-WITH-SRV.wtg» γηα ηνλ αληηπιεγκαηηθό έιεγρν κε SRV 

 

΢ηελ εηθόλα 7 θαίλεηαη ε βαζηθή νζόλε ηνπ WATERGEMS 

΢ηελ εηθόλα 8 θαίλεηαη ε βαζηθή νζόλε ηνπ HAMMER 

 

Οη θόκβνη ησλ δηθηύσλ είλαη όια ηα δηαζέζηκα ηνπνγξαθηθά ζεκεία νύησο 

ώζηε λα είλαη δπλαηόο ν αθξηβήο ππνινγηζκόο ησλ πηέζεσλ ζε πάξα πνιιά 

ζεκεία ηνπ δηθηύνπ θαη έηζη λα γίλεη κε αθξίβεηα ν θαζνξηζκόο ησλ θιάζεσλ 

ησλ αγσγώλ. 
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Eηθόλα 7 : Ζ βαζηθή νζόλε ηνπ WATERGEMS 
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Eηθόλα 8 : Ζ βαζηθή νζόλε ηνπ HAMMER 
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6. ΑΠΟΣΔΛΔ΢ΜΑΣΑ ΤΓΡΑΤΛΙΚΩΝ ΤΠΟΛΟΓΙ΢ΜΩΝ  

 

΢ηνλ πίλαθα 8 δίλνληαη ηα ζπλνπηηθά απνηειέζκαηα ησλ πδξαπιηθώλ ππνινγηζκώλ γηα 

κόληκεο θαη κε κόληκεο ξνέο. 

 

΢ηελ εηθόλα 9  δίλεηαη ε πδξαπιηθή κεθνηνκή ηνπ αγσγνύ γηα κόληκε ξνή. 

 

΢ηελ εηθόλα 10 δίλεηαη ζπλνπηηθή κεθνηνκή ηνπ αγσγνύ γηα κόληκε ξνή κε πδξαπιηθά 

ζηνηρεία 

 

΢ηηο εηθόλεο 11 έσο 16 δίλεηαη ε πδξαπιηθή κεθνηνκή ηνπ αγσγνύ γηα κε κόληκε ξνή, 

ρσξίο ηελ παξνπζία ηεο αληηπιεγκαηηθήο βαιβίδαο SRV θαη κε ηελ παξνπζία ηεο γηα 

δηάθνξεο πδξαπιηθέο παξακέηξνπο ( πηεδνκεηξηθό ύςνο, πίεζε, ηαρύηεηα θαη όγθν αέξα). 

 

Από ηα απνηειέζκαηα απηά πξνθύπηεη ε ζπλνιηθή επάξθεηα ηνπ αγσγνύ ζε πηέζεηο 

(ζηαηηθέο, κόληκεο ξνήο θαη ππεξπηέζεηο πιήγκαηνο) θαζώο θαη ε επάξθεηά ηνπ γηα ηε 

κεηαθνξά ηεο παξνρήο ζρεδηαζκνύ.. 

 

΢ην παξάξηεκα δίλνληαη αλαιπηηθά απνηειέζκαηα. 
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ΠΙΝΑΚΑ΢ 8 ΢πλνπηηθά απνηειέζκαηα πδξαπιηθώλ ππνινγηζκώλ γηα κόληκεο θαη κε κόληκεο ξνέο. 
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1 
(R1-1) 

HDPE 
DN355 
PN12.5 

302.8 2474.9 0.1 430.00 1.66 7.69 19.51 210.26 7.81 210.30 9.74 243.36 205.47 12.09 7.87 0.00 

2 
(1-2) 

HDPE 
DN355  
PN16 

290.6 347.2 0.1 430.00 1.80 9.48 3.35 191.19 10.81 210.30 13.16 237.38 191.17 15.80 10.97 0.00 

3 
( 2-3) 

HDPE 
DN355  
PN20 

275.6 1271.6 0.1 430.00 2.00 12.42 15.52 187.81 12.94 210.30 16.04 241.25 187.81 18.54 12.94 0.00 

4 
(3-4) 

HDPE 
DN400 
PN25 

290.6 471.1 0.1 430.00 1.80 9.48 4.50 172.01 13.28 210.30 17.32 234.77 172.01 19.57 13.28 0.00 

5 
(4-5) 

HDPE DN355 PN20 275.6 152.7 0.1 430.00 2.00 12.41 1.90 167.58 11.78 210.30 16.05 232.43 167.58 18.14 11.78 0.00 

6 
(5-6) 

Ductile 
Iron 

DN350  
(14'') 
ΧΑΛΥΒΔΙΝΟΣ 
S235JRG2 
ST 37-2)-
t=4.5mm 

346.6 61.9 1.0 430.00 1.27 6.20 0.38 165.75 10.03 210.30 14.40 242.74 165.75 16.52 10.03 0.00 

6 
(6-7) 

HDPE 
DN355 
PN16 

290.6 316.7 0.1 430.00 1.80 9.48 2.98 165.36 8.50 210.30 12.91 244.18 165.35 16.09 8.50 0.00 

7 
(7-R2) 

Ductile 
Iron 

DN350  
(14'') 
ΧΑΛΥΒΔΙΝΟΣ 
S235JRG2 
ST 37-2)-
t=4.5mm 

346.6 37.8 1.0 430.00 1.27 6.20 0.23 162.33 5.78 210.30 10.48 244.92 162.33 13.72 5.78 30.20 
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Δηθόλα 9 : Τδξαπιηθή κεθνηνκή ηνπ αγσγνύ γηα κόληκε ξνή 
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Δηθόλα 10 : ΢πλνπηηθή κεθνηνκή ηνπ αγσγνύ γηα κόληκε ξνή κε πδξαπιηθά ζηνηρεία. 
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Scenario Summary 
 

 

1486 ID 

ΤΔΛΙΚΟ-DN355_FCV_active-430m3/h Label 

 Notes 

Base Active Topology Active Topology 

Base User Data Extensions User Data Extensions 

DN355 Physical 

Base Demand Demand 

FCV_active(430m3/h) Initial Settings 

Base Operational Operational 

Base Age Age 

Base Constituent Constituent 

Base Trace Trace 

Base Fire Flow Fire Flow 

Base Energy Cost Energy Cost 

Base Pressure Dependent Demand Pressure Dependent Demand 

Base Transient Transient 

Base Failure History Failure History 

Base SCADA SCADA 

Base Calculation Options Steady State / EPS Solver Calculation 
Options 

Base Calculation Options Transient Solver Calculation Options 
 

Pressure Pipe Inventory 

Length 

(All Materials) 
(m) 

Length 

(Ductile Iron) 
(m) 

Length 

(HDPE) 
(m) 

Diameter 

(mm) 

1,424.299 0.000 1,424.299 275.600 

1,135.013 0.000 1,135.013 290.600 

2,484.908 0.000 2,484.908 302.800 

99.651 99.651 0.000 346.600 

5,143.872 99.651 5,044.221 All Diameters 

Volume 
(ML) 

0.08 

0.08 

0.18 

0.01 

0.35 

Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.27 430.00 1.00 10.907 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 7.932 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 2.195 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 4.562 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.27 430.00 1.00 8.767 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 1.231 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 10.105 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 -430.00 1.00 10.431 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 10.992 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 10.694 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 7.609 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 
37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 2.039 346.600 DN350(14'')ΦΑΛΥΒΓΙ
ΝΟΣ-S235JRG2 (ST 

37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 6.589 346.600 DN350(14'')ΦΑΛΥΒΓΙ

ΝΟΣ-S235JRG2 (ST 

37-2)-t=4.5mm 

Ductile Iron 

1.27 430.00 1.00 5.596 346.600 DN350(14'')ΦΑΛΥΒΓΙ

ΝΟΣ-S235JRG2 (ST 

37-2)-t=4.5mm 

Ductile Iron 

1.66 430.00 0.10 7.408 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.040 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.669 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.367 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.049 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.412 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.633 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.031 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.134 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.876 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.019 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.617 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.394 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.339 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.663 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.007 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.978 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.021 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.004 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.476 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.524 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.993 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.007 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.998 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.555 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.454 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.024 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.040 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.653 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.392 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.062 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.641 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.089 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.454 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.564 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.089 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.051 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.103 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.911 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.333 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.149 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.089 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.995 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.001 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.509 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.484 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.005 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.434 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.573 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.019 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.038 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.066 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.046 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.019 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.031 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.031 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.260 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.761 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.849 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.145 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.998 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 11.463 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.594 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.085 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.093 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 10.118 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.922 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.207 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.076 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.038 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.270 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.727 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.456 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.536 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.620 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.389 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.966 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.045 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.039 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.063 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.516 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.562 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.076 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.039 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.038 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.957 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.080 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.025 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.443 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.563 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.242 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.771 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.007 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.885 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.110 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.653 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.354 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.942 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.053 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.996 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.740 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.253 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.726 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.267 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.005 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.949 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.041 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 7.361 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.644 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.803 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.190 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.730 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.270 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.992 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.585 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.411 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.007 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.633 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.369 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.115 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.889 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.356 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.646 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.994 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.934 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.065 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.996 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.284 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.716 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.835 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.170 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.991 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.624 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.377 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.557 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.442 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.250 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.746 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.991 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.306 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.703 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.003 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.397 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.607 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.267 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.743 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.993 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.001 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.210 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.786 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.993 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 10.005 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.993 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.993 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.995 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.992 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.482 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.518 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.998 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.887 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.112 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.996 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.998 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.137 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.877 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.021 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.018 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.026 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.803 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.228 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.033 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.034 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.118 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.911 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.062 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.361 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.731 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.864 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.192 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.044 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.176 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.844 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.997 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.995 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.995 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.999 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.010 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.002 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.976 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.025 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.021 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.022 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.651 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.464 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.213 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.076 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.006 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 10.005 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.070 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.983 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.004 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.508 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.500 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.013 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.011 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.010 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.721 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.286 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.020 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.016 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.028 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.039 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.724 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.310 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.041 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.036 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 8.559 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.493 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.071 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.396 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.688 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.258 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.872 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.150 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.902 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.300 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.000 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.196 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.868 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.451 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.669 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.022 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.012 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.608 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.446 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.068 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.187 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 11.575 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.855 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.396 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.008 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.634 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.405 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.378 302.800 DN355_PN12.5 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.66 430.00 0.10 4.685 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.424 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.609 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 9.992 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.475 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.533 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.725 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.321 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 1.318 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.947 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 3.892 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.913 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.684 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 10.593 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 0.295 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 6.815 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.926 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.691 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.326 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.425 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.574 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 7.158 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 2.866 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 4.704 302.800 DN355_PN12.5 HDPE 

1.66 430.00 0.10 5.444 302.800 DN355_PN12.5 HDPE 

1.80 430.00 0.10 5.668 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 4.492 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.108 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.550 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.500 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 8.338 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 1.689 290.601 DN400-PN25 HDPE 

1.80 -430.00 0.10 10.008 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.096 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.895 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 1.947 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 8.061 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.009 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 4.781 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.294 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.256 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 6.803 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.614 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.506 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 6.343 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.757 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.001 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.006 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.322 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.839 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.154 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.695 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.000 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.074 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 6.921 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.001 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.902 290.601 DN400-PN25 HDPE 

 Page 8 of 51 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

WaterGEMS CONNECT Edition Update 2 

[10.02.03.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 

BASIL_VELO_WATERGEMS-TELIKH-

LYSH.wtg 



 

Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.80 430.00 0.10 4.307 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.812 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.026 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 6.264 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.749 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 6.924 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 3.068 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.364 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.642 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.001 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 4.092 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.907 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 0.828 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 9.172 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 7.882 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 2.111 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.004 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.004 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 2.752 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 7.262 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.014 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 4.023 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.994 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.017 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.026 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 5.044 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 4.961 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 11.013 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 8.992 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.008 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 7.523 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 2.494 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.021 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.024 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.040 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.035 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.043 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 10.048 290.601 DN400-PN25 HDPE 

1.80 430.00 0.10 12.737 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.117 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.044 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 6.209 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 3.803 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 9.994 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.013 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.014 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.704 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 7.397 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.087 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.088 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 3.488 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 6.531 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.046 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.084 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.025 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 7.298 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.797 290.600 DN355-PN16 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.80 430.00 0.10 10.050 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.020 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.009 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.058 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.045 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 3.267 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 6.795 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 9.539 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 0.571 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.087 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 3.899 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 6.169 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.037 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.117 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 7.930 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.057 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 7.469 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.597 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.078 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.072 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 1.774 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 8.305 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.051 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 1.391 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 8.650 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.047 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.636 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 5.673 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.140 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.087 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 7.760 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 2.275 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.047 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.061 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 8.436 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 1.633 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.091 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 8.289 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 1.761 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.061 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.045 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.016 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.008 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.067 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.019 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.008 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.021 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.002 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.013 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 9.992 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 6.897 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 3.112 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.007 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 9.995 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.010 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.003 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.043 290.600 DN355-PN16 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

1.80 430.00 0.10 10.028 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 1.405 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 8.591 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.009 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.061 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.018 290.600 DN355-PN16 HDPE 

1.80 430.00 0.10 10.019 290.600 DN355-PN16 HDPE 

2.00 430.00 0.10 1.216 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.591 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.927 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.090 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.032 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.924 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.185 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.859 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.379 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.546 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.010 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.367 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.675 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.144 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.927 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.417 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.669 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.117 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.126 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.148 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.972 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.125 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.611 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.521 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.852 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.264 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.141 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.244 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.711 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.044 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.161 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.853 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.004 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.750 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.262 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.010 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.011 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.810 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.200 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.007 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.010 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.329 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.713 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.052 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.048 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.022 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.996 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.999 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.999 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.613 275.600 DN355-PN20 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

2.00 430.00 0.10 4.382 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.997 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.002 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.721 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.281 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.007 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.799 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.204 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.000 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.996 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.598 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.406 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.388 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.617 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.031 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.022 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.031 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.878 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.167 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.057 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.048 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.106 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.132 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.127 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 0.939 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.136 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.030 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.010 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.815 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.184 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.038 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.172 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.860 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.017 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.008 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.372 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.628 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.001 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.012 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.018 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.771 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.239 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.001 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 0.530 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.478 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.933 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.074 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.045 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.045 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.526 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.473 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.366 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.639 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.013 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.347 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.656 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.387 275.600 DN355-PN20 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

2.00 430.00 0.10 1.614 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.998 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.024 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.093 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.088 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.983 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.138 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.552 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.558 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.077 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.291 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.760 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.040 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.007 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.519 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.529 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.082 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.005 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.022 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.950 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.048 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.026 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.007 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.037 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.217 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.783 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.047 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.626 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.513 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.006 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.629 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.373 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.997 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.979 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.020 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.999 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.004 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.017 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.276 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.728 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.038 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.967 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.024 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.993 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.005 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.000 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.001 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.256 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.779 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.997 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.006 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.992 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.002 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 4.515 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 5.481 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.999 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.001 275.600 DN355-PN20 HDPE 
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Pipe Table - Time: 0.00 hours 

Velocity 
(m/s) 

Flow 
(m³/h) 

Darcy-

Weisbach e 
(mm) 

Length 
(m) 

Diameter 
(mm) 

Notes Material 

2.00 430.00 0.10 10.000 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.994 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 1.892 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.111 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.992 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.001 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.010 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.018 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.831 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.170 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.420 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.593 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.029 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.025 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.699 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 2.327 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.022 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.067 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.058 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 3.965 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 6.086 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.138 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.051 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 10.185 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 9.268 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 11.196 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 11.600 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 8.826 275.600 DN355-PN20 HDPE 

2.00 430.00 0.10 7.561 275.600 DN355-PN20 HDPE 

Headloss 
(m) 

Headloss 
Gradient 
(m/km) 

0.07 6.20 

0.05 6.20 

0.01 6.20 

0.03 6.20 

0.05 6.20 

0.01 6.19 

0.06 6.20 

0.06 6.20 

0.07 6.20 

0.07 6.20 

0.05 6.20 

0.01 6.20 

0.04 6.20 

0.03 6.20 

0.06 7.69 

0.08 7.69 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.06 7.69 

0.01 7.68 

0.08 7.69 

0.02 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.04 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.04 7.69 

0.08 7.69 

0.08 7.69 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.02 7.69 

0.06 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.07 7.69 

0.00 7.68 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.06 7.69 

0.01 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.07 7.69 

0.01 7.70 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.09 7.69 

0.07 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.07 7.69 

0.00 7.70 

0.08 7.69 

0.07 7.69 

0.01 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.02 7.68 

0.06 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.01 7.69 

0.07 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.04 7.69 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.02 7.69 

0.06 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.07 7.69 

0.00 7.69 

0.08 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.04 7.69 

0.08 7.69 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.04 7.69 

0.03 7.69 

0.08 7.69 

0.01 7.70 

0.06 7.69 

0.08 7.69 

0.04 7.69 

0.03 7.69 

0.03 7.69 

0.04 7.69 

0.08 7.69 

0.03 7.69 

0.04 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.08 7.69 

0.00 7.66 

0.07 7.69 

0.08 7.69 

0.08 7.69 

0.00 7.70 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.01 7.69 

0.07 7.69 

0.08 7.69 

0.08 7.69 

0.07 7.69 

0.01 7.68 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.02 7.69 

0.08 7.69 

0.00 7.67 

0.07 7.69 

0.05 7.69 

0.02 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.05 7.69 

0.02 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.04 7.69 

0.04 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.02 7.68 

0.06 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.08 7.69 

0.02 7.69 

0.06 7.69 

0.08 7.69 

0.08 7.69 

0.07 7.69 

0.01 7.69 

0.08 7.69 

0.06 7.69 

0.02 7.69 

0.07 7.69 

0.01 7.70 

0.08 7.69 

0.02 7.69 

0.06 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.08 7.69 

0.08 7.69 

0.09 7.69 

0.05 7.69 

0.03 7.69 

0.08 7.69 

0.03 7.69 

0.05 7.69 

0.04 7.69 

0.04 7.69 

0.07 7.69 

0.00 7.67 

0.08 7.69 

0.02 7.69 

0.06 7.69 

0.02 7.69 

0.06 7.69 

0.01 7.68 

0.04 7.69 

0.03 7.69 

0.02 7.69 

0.05 7.69 

0.08 7.69 

0.00 7.70 

0.05 7.69 

0.02 7.69 

0.04 7.69 

0.03 7.69 

0.04 7.69 

0.04 7.69 

0.06 7.69 

0.02 7.69 

0.04 7.69 

0.04 7.69 

0.05 9.48 

0.04 9.48 

0.10 9.48 

0.01 9.47 

0.09 9.48 

0.08 9.48 

0.02 9.47 

0.09 9.48 

0.09 9.48 

0.10 9.48 

0.02 9.48 

0.08 9.48 

0.09 9.48 

0.05 9.48 

0.05 9.48 

0.03 9.48 

0.06 9.48 

0.01 9.48 

0.09 9.48 

0.06 9.48 

0.04 9.48 

0.09 9.48 

0.09 9.48 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.00 9.47 

0.04 9.48 

0.05 9.48 

0.01 9.47 

0.09 9.48 

0.03 9.48 

0.07 9.48 

0.09 9.48 

0.06 9.48 

0.04 9.48 

0.09 9.48 

0.10 9.48 

0.06 9.48 

0.04 9.48 

0.07 9.48 

0.03 9.48 

0.09 9.48 

0.01 9.47 

0.09 9.48 

0.04 9.48 

0.06 9.48 

0.01 9.49 

0.09 9.48 

0.07 9.48 

0.02 9.48 

0.09 9.48 

0.09 9.48 

0.03 9.48 

0.07 9.48 

0.09 9.48 

0.04 9.48 

0.06 9.48 

0.09 9.48 

0.10 9.48 

0.05 9.48 

0.05 9.48 

0.10 9.48 

0.09 9.48 

0.09 9.48 

0.07 9.48 

0.02 9.48 

0.09 9.48 

0.10 9.48 

0.10 9.48 

0.10 9.48 

0.10 9.48 

0.10 9.48 

0.12 9.48 

0.10 9.48 

0.10 9.48 

0.06 9.48 

0.04 9.48 

0.09 9.48 

0.09 9.48 

0.09 9.48 

0.03 9.48 

0.07 9.48 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.10 9.48 

0.10 9.48 

0.03 9.48 

0.06 9.48 

0.10 9.48 

0.10 9.48 

0.10 9.48 

0.07 9.48 

0.03 9.48 

0.10 9.48 

0.09 9.48 

0.09 9.48 

0.10 9.48 

0.10 9.48 

0.03 9.48 

0.06 9.48 

0.09 9.48 

0.01 9.48 

0.10 9.48 

0.04 9.48 

0.06 9.48 

0.10 9.48 

0.02 9.48 

0.08 9.48 

0.10 9.48 

0.07 9.48 

0.02 9.48 

0.10 9.48 

0.10 9.48 

0.02 9.47 

0.08 9.48 

0.10 9.48 

0.01 9.47 

0.08 9.48 

0.10 9.48 

0.02 9.48 

0.05 9.48 

0.10 9.48 

0.10 9.48 

0.07 9.48 

0.02 9.48 

0.10 9.48 

0.10 9.48 

0.08 9.48 

0.02 9.48 

0.10 9.48 

0.08 9.48 

0.02 9.48 

0.10 9.48 

0.10 9.48 

0.09 9.48 

0.09 9.48 

0.10 9.48 

0.09 9.48 

0.09 9.48 

0.09 9.48 

0.09 9.48 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.09 9.48 

0.09 9.48 

0.07 9.48 

0.03 9.47 

0.09 9.48 

0.09 9.48 

0.09 9.48 

0.09 9.48 

0.10 9.48 

0.10 9.48 

0.01 9.48 

0.08 9.48 

0.09 9.48 

0.10 9.48 

0.09 9.48 

0.09 9.48 

0.02 12.41 

0.12 12.42 

0.07 12.42 

0.05 12.42 

0.12 12.42 

0.10 12.42 

0.03 12.42 

0.09 12.42 

0.04 12.42 

0.07 12.42 

0.06 12.42 

0.10 12.42 

0.02 12.42 

0.10 12.42 

0.02 12.42 

0.10 12.42 

0.02 12.42 

0.13 12.42 

0.13 12.42 

0.08 12.42 

0.05 12.42 

0.13 12.42 

0.04 12.42 

0.08 12.42 

0.06 12.42 

0.07 12.42 

0.04 12.42 

0.07 12.42 

0.02 12.42 

0.12 12.42 

0.05 12.42 

0.07 12.42 

0.12 12.42 

0.11 12.42 

0.02 12.41 

0.12 12.42 

0.12 12.42 

0.06 12.42 

0.06 12.42 

0.12 12.42 

0.12 12.42 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.08 12.42 

0.05 12.42 

0.12 12.42 

0.12 12.42 

0.05 12.42 

0.07 12.42 

0.12 12.42 

0.12 12.42 

0.07 12.42 

0.05 12.42 

0.12 12.42 

0.12 12.42 

0.03 12.42 

0.09 12.42 

0.12 12.42 

0.05 12.42 

0.08 12.42 

0.12 12.42 

0.12 12.42 

0.02 12.41 

0.10 12.42 

0.08 12.42 

0.04 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.04 12.42 

0.09 12.42 

0.12 12.42 

0.12 12.42 

0.13 12.42 

0.13 12.42 

0.13 12.42 

0.01 12.42 

0.11 12.42 

0.12 12.42 

0.12 12.42 

0.11 12.42 

0.01 12.42 

0.12 12.42 

0.06 12.42 

0.06 12.42 

0.12 12.42 

0.12 12.42 

0.03 12.42 

0.09 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.07 12.42 

0.05 12.42 

0.12 12.42 

0.01 12.42 

0.12 12.42 

0.02 12.42 

0.10 12.42 

0.12 12.42 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.12 12.42 

0.07 12.42 

0.06 12.42 

0.10 12.42 

0.02 12.41 

0.12 12.42 

0.08 12.42 

0.05 12.42 

0.10 12.42 

0.02 12.41 

0.12 12.42 

0.12 12.42 

0.13 12.42 

0.13 12.42 

0.06 12.42 

0.06 12.42 

0.09 12.42 

0.03 12.42 

0.13 12.42 

0.10 12.42 

0.02 12.42 

0.12 12.42 

0.12 12.42 

0.09 12.42 

0.03 12.42 

0.13 12.42 

0.12 12.42 

0.12 12.42 

0.09 12.42 

0.04 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.02 12.41 

0.11 12.42 

0.12 12.42 

0.05 12.42 

0.08 12.42 

0.12 12.42 

0.07 12.42 

0.05 12.42 

0.12 12.42 

0.11 12.42 

0.01 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.02 12.42 

0.11 12.42 

0.09 12.42 

0.04 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.07 12.42 
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Pipe Table - Time: 0.00 hours 

Headloss 
(m) 

Headloss 

Gradient 
(m/km) 

0.06 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.06 12.42 

0.07 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.02 12.42 

0.10 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.13 12.42 

0.11 12.42 

0.13 12.42 

0.12 12.42 

0.12 12.42 

0.12 12.42 

0.10 12.42 

0.03 12.42 

0.12 12.42 

0.13 12.42 

0.12 12.42 

0.05 12.42 

0.08 12.42 

0.13 12.42 

0.12 12.42 

0.13 12.42 

0.12 12.42 

0.14 12.42 

0.14 12.42 

0.11 12.42 

0.09 12.42 

Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

13.28 169.16 33.77 4,203,550.75 388,572.06 n609 

13.28 169.11 33.73 4,203,549.50 388,567.06 n610 

13.27 169.17 33.81 4,203,550.57 388,572.73 n608 

13.27 169.26 33.98 4,203,547.99 388,582.39 n607 

13.27 169.29 34.02 4,203,547.20 388,585.36 n606 

13.26 169.36 34.11 4,203,547.20 388,592.28 n605 

13.26 169.08 33.87 4,203,550.26 388,563.30 n611 

13.26 169.45 34.27 4,203,547.20 388,602.28 n604 

13.25 169.07 33.93 4,203,550.36 388,563.00 n612 

13.25 169.51 34.41 4,203,547.20 388,608.18 n603 

13.22 168.98 34.21 4,203,553.55 388,553.52 n613 

13.21 169.55 34.81 4,203,550.67 388,610.70 n601 

13.19 170.22 35.67 4,203,607.89 388,589.35 n589 

13.19 170.21 35.66 4,203,607.08 388,589.18 n590 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

13.19 170.31 35.82 4,203,617.06 388,589.22 n588 

13.19 170.15 35.70 4,203,601.30 388,587.96 n591 

13.19 169.64 35.19 4,203,556.00 388,602.47 n600 

13.18 170.38 35.96 4,203,624.94 388,589.10 n587 

13.18 170.40 36.01 4,203,627.05 388,589.09 n586 

13.18 170.12 35.75 4,203,597.22 388,587.65 n592 

13.17 168.88 34.61 4,203,556.74 388,544.05 n614 

13.16 170.49 36.28 4,203,637.05 388,589.03 n585 

13.15 170.02 35.93 4,203,587.25 388,586.88 n593 

13.15 170.01 35.95 4,203,586.61 388,586.83 n594 

13.14 170.59 36.55 4,203,647.05 388,588.96 n584 

13.14 170.62 36.65 4,203,649.80 388,588.94 n583 

13.13 168.85 34.92 4,203,557.93 388,540.50 n615 

13.12 169.74 35.99 4,203,561.43 388,594.08 n599 

13.11 170.68 37.04 4,203,657.04 388,588.54 n582 

13.10 169.93 36.30 4,203,577.46 388,584.87 n595 

13.10 169.90 36.33 4,203,574.46 388,584.23 n596 

13.09 169.80 36.32 4,203,564.83 388,588.83 n598 

13.09 169.83 36.38 4,203,568.21 388,587.21 n597 

13.06 170.78 37.64 4,203,667.02 388,587.97 n581 

13.04 170.82 37.88 4,203,671.03 388,587.75 n580 

13.02 168.79 36.01 4,203,558.71 388,534.30 n616 

13.00 170.87 38.29 4,203,676.96 388,586.98 n579 

12.94 170.97 38.98 4,203,686.87 388,585.69 n578 

12.94 185.30 53.37 4,203,408.41 387,745.68 n416 

12.93 185.18 53.28 4,203,412.58 387,754.77 n417 

12.93 184.96 53.10 4,203,420.13 387,771.22 n419 

12.93 184.93 53.08 4,203,421.20 387,772.78 n420 

12.92 184.81 53.05 4,203,426.84 387,781.03 n421 

12.92 185.06 53.32 4,203,416.75 387,763.85 n418 

12.91 185.43 53.79 4,203,404.24 387,736.59 n415 

12.90 185.93 54.34 4,203,384.79 387,701.30 n409 

12.90 184.68 53.14 4,203,432.49 387,789.28 n422 

12.89 171.06 39.65 4,203,696.79 388,584.40 n577 

12.87 184.56 53.31 4,203,438.14 387,797.53 n423 

12.87 185.80 54.57 4,203,390.52 387,710.00 n411 

12.87 168.70 37.47 4,203,559.88 388,524.98 n617 

12.86 171.11 39.99 4,203,701.78 388,583.75 n576 

12.86 185.55 54.44 4,203,400.08 387,727.50 n414 

12.86 168.69 37.58 4,203,559.54 388,524.48 n618 

12.86 184.44 53.34 4,203,443.79 387,805.78 n424 

12.85 186.05 54.97 4,203,392.68 387,695.88 n408 

12.85 184.37 53.31 4,203,446.89 387,810.30 n425 

12.85 182.94 51.93 4,203,526.96 387,892.08 n439 

12.85 171.16 40.15 4,203,706.40 388,585.55 n575 

12.85 184.31 53.31 4,203,449.95 387,813.62 n426 

12.85 171.26 40.27 4,203,716.66 388,589.55 n573 

12.85 185.69 54.70 4,203,395.56 387,717.66 n412 

12.84 183.03 52.09 4,203,521.90 387,887.19 n438 

12.83 183.07 52.25 4,203,519.78 387,885.12 n437 

12.83 171.35 40.55 4,203,725.10 388,586.46 n572 

12.82 183.44 52.75 4,203,498.35 387,864.14 n434 

12.81 183.57 52.91 4,203,491.21 387,857.14 n433 

12.81 184.19 53.56 4,203,456.74 387,820.96 n427 

12.81 183.69 53.09 4,203,484.06 387,850.15 n432 

12.80 182.84 52.31 4,203,533.22 387,898.15 n440 

12.80 186.18 55.67 4,203,400.93 387,690.22 n407 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

12.79 184.06 53.62 4,203,463.52 387,828.30 n428 

12.79 182.82 52.38 4,203,533.79 387,899.29 n441 

12.79 171.44 41.02 4,203,734.49 388,583.03 n571 

12.78 183.94 53.66 4,203,470.31 387,835.65 n429 

12.77 168.63 38.37 4,203,555.76 388,518.88 n619 

12.77 183.76 53.50 4,203,480.32 387,846.48 n431 

12.77 183.19 52.95 4,203,512.64 387,878.12 n436 

12.77 183.32 53.10 4,203,505.50 387,871.13 n435 

12.75 171.51 41.50 4,203,741.54 388,580.45 n570 

12.74 168.60 38.67 4,203,552.57 388,519.46 n620 

12.74 171.54 41.66 4,203,743.86 388,579.55 n569 

12.73 183.81 53.98 4,203,477.09 387,842.99 n430 

12.73 186.30 56.49 4,203,409.17 387,684.57 n406 

12.71 182.70 53.04 4,203,538.26 387,908.23 n442 

12.71 182.45 52.84 4,203,547.20 387,926.12 n444 

12.71 182.43 52.83 4,203,547.66 387,927.03 n445 

12.70 182.32 52.81 4,203,552.97 387,934.27 n446 

12.70 182.57 53.10 4,203,542.73 387,917.18 n443 

12.69 186.40 57.02 4,203,415.50 387,680.22 n405 

12.68 171.63 42.30 4,203,753.19 388,575.95 n568 

12.68 186.42 57.17 4,203,417.77 387,679.73 n404 

12.67 168.55 39.37 4,203,547.41 388,520.41 n621 

12.67 182.20 53.04 4,203,558.88 387,942.33 n447 

12.66 182.14 53.08 4,203,561.46 387,945.86 n448 

12.63 182.07 53.28 4,203,565.58 387,949.69 n449 

12.62 186.55 57.85 4,203,427.54 387,677.60 n403 

12.62 171.73 43.07 4,203,762.51 388,572.34 n567 

12.61 168.50 39.89 4,203,545.30 388,524.67 n622 

12.60 181.95 53.42 4,203,572.91 387,956.50 n450 

12.55 181.59 53.62 4,203,591.13 387,978.67 n454 

12.55 181.58 53.64 4,203,592.20 387,979.25 n455 

12.54 168.41 40.48 4,203,540.88 388,533.63 n623 

12.54 171.82 43.92 4,203,771.84 388,568.73 n566 

12.53 181.70 53.92 4,203,585.82 387,971.68 n453 

12.51 186.67 59.09 4,203,437.30 387,675.47 n402 

12.50 168.33 40.82 4,203,537.31 388,540.85 n624 

12.50 168.31 40.84 4,203,536.77 388,542.72 n625 

12.48 168.21 40.97 4,203,533.76 388,553.19 n627 

12.46 171.92 44.82 4,203,781.16 388,565.12 n565 

12.46 181.87 54.78 4,203,577.57 387,960.84 n451 

12.45 181.45 54.47 4,203,600.97 387,984.06 n456 

12.45 181.82 54.91 4,203,579.77 387,963.72 n452 

12.45 168.12 41.21 4,203,527.58 388,559.86 n628 

12.42 186.80 60.19 4,203,447.07 387,673.35 n401 

12.39 168.03 41.65 4,203,521.30 388,567.64 n630 

12.39 181.33 54.98 4,203,609.73 387,988.87 n457 

12.39 186.85 60.54 4,203,450.93 387,672.51 n400 

12.38 168.01 41.75 4,203,520.24 388,568.95 n631 

12.38 172.01 45.81 4,203,790.48 388,561.51 n564 

12.33 186.92 61.16 4,203,455.56 387,668.61 n399 

12.31 167.93 42.41 4,203,517.16 388,576.67 n632 

12.30 181.20 55.74 4,203,618.50 387,993.67 n458 

12.30 181.16 55.70 4,203,621.17 387,995.14 n459 

12.29 172.11 46.78 4,203,799.81 388,557.91 n563 

12.28 181.08 55.89 4,203,627.74 387,997.40 n460 

12.26 172.15 47.13 4,203,802.72 388,556.78 n562 

12.23 187.05 62.39 4,203,463.26 387,662.13 n397 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

12.22 167.84 43.27 4,203,513.66 388,585.46 n633 

12.21 167.84 43.35 4,203,513.50 388,585.98 n634 

12.20 180.95 56.56 4,203,637.20 388,000.64 n461 

12.19 172.21 47.94 4,203,807.75 388,555.54 n561 

12.16 172.23 48.22 4,203,809.39 388,555.14 n560 

12.14 180.83 57.05 4,203,646.65 388,003.89 n462 

12.08 187.17 63.97 4,203,471.64 387,656.81 n396 

12.08 172.36 49.17 4,203,819.10 388,552.75 n559 

12.06 172.41 49.47 4,203,823.13 388,551.76 n558 

12.05 167.74 44.89 4,203,510.60 388,595.54 n635 

12.04 172.48 49.68 4,203,821.73 388,546.08 n557 

12.03 172.61 49.96 4,203,819.34 388,536.37 n556 

12.00 180.70 58.31 4,203,656.11 388,007.14 n463 

12.00 172.72 50.35 4,203,817.26 388,527.88 n555 

12.00 172.73 50.41 4,203,817.29 388,526.62 n554 

11.98 167.70 45.58 4,203,509.32 388,599.79 n636 

11.98 180.67 58.56 4,203,658.49 388,007.96 n464 

11.95 172.86 50.98 4,203,817.56 388,516.63 n553 

11.91 187.30 65.88 4,203,480.08 387,651.44 n395 

11.91 172.98 51.57 4,203,817.83 388,506.64 n552 

11.90 180.58 59.28 4,203,665.53 388,010.50 n465 

11.89 173.04 51.84 4,203,817.97 388,501.84 n551 

11.87 173.11 52.03 4,203,817.71 388,496.65 n550 

11.86 167.64 46.66 4,203,506.74 388,604.72 n637 

11.85 173.23 52.35 4,203,817.23 388,486.66 n549 

11.85 175.11 54.25 4,203,775.08 388,343.78 n528 

11.85 175.09 54.26 4,203,775.98 388,345.10 n529 

11.84 175.22 54.45 4,203,774.33 388,335.41 n527 

11.83 175.30 54.64 4,203,773.77 388,329.05 n526 

11.83 180.46 59.82 4,203,674.93 388,013.89 n466 

11.83 173.35 52.77 4,203,816.75 388,476.67 n548 

11.82 175.34 54.78 4,203,774.78 388,325.58 n525 

11.82 174.97 54.49 4,203,781.62 388,353.35 n530 

11.78 167.58 47.46 4,203,504.33 388,609.33 n638 

11.78 174.85 54.75 4,203,787.25 388,361.61 n531 

11.77 173.43 53.40 4,203,816.45 388,470.38 n547 

11.76 175.47 55.57 4,203,777.58 388,315.98 n524 

11.75 174.77 54.92 4,203,790.75 388,366.73 n532 

11.74 173.48 53.79 4,203,815.89 388,466.73 n546 

11.74 174.72 55.04 4,203,792.40 388,370.15 n533 

11.73 187.42 67.81 4,203,487.73 387,646.58 n394 

11.73 180.33 60.75 4,203,684.33 388,017.29 n467 

11.71 180.31 60.92 4,203,685.98 388,017.88 n468 

11.70 167.52 48.23 4,203,499.94 388,611.25 n639 

11.69 175.59 56.36 4,203,780.38 388,306.39 n523 

11.69 174.60 55.40 4,203,796.74 388,379.16 n534 

11.66 174.51 55.65 4,203,799.91 388,385.71 n535 

11.65 173.60 54.85 4,203,814.37 388,456.85 n545 

11.64 174.47 55.75 4,203,800.64 388,388.33 n536 

11.63 175.72 57.15 4,203,783.18 388,296.79 n522 

11.61 180.21 61.80 4,203,693.64 388,020.93 n469 

11.61 175.75 57.40 4,203,783.99 388,294.04 n521 

11.61 174.35 56.00 4,203,803.33 388,397.96 n537 

11.58 167.44 49.31 4,203,494.05 388,613.83 n640 

11.58 174.23 56.15 4,203,806.01 388,407.59 n538 

11.57 173.73 55.77 4,203,812.85 388,446.96 n544 

11.57 174.17 56.22 4,203,807.19 388,411.81 n539 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

11.55 174.10 56.30 4,203,808.09 388,417.35 n540 

11.54 175.84 58.12 4,203,786.51 388,287.37 n520 

11.54 173.78 56.12 4,203,812.24 388,443.00 n543 

11.53 173.98 56.39 4,203,809.69 388,427.22 n541 

11.53 167.39 49.83 4,203,490.68 388,612.64 n641 

11.51 173.85 56.47 4,203,811.29 388,437.09 n542 

11.50 187.55 70.25 4,203,496.17 387,639.64 n392 

11.47 180.08 63.07 4,203,702.93 388,024.62 n470 

11.45 175.97 59.16 4,203,790.04 388,278.01 n519 

11.44 180.05 63.37 4,203,705.29 388,025.56 n471 

11.36 176.09 60.20 4,203,793.57 388,268.66 n518 

11.36 167.27 51.43 4,203,481.25 388,609.32 n642 

11.32 179.95 64.55 4,203,712.73 388,026.09 n472 

11.30 187.70 72.49 4,203,504.96 387,632.41 n390 

11.29 167.22 52.06 4,203,477.55 388,608.02 n643 

11.23 176.22 61.68 4,203,797.11 388,259.31 n517 

11.22 179.89 65.48 4,203,717.77 388,026.45 n473 

11.19 167.14 53.03 4,203,471.48 388,608.10 n644 

11.16 179.83 66.05 4,203,722.61 388,027.49 n474 

11.12 187.81 74.41 4,203,513.18 387,629.83 n389 

11.08 176.34 63.35 4,203,800.64 388,249.96 n516 

11.04 177.46 64.85 4,203,791.99 388,163.76 n504 

11.04 177.49 64.90 4,203,791.55 388,161.43 n503 

11.03 177.59 65.15 4,203,786.26 388,155.94 n502 

11.02 167.01 54.62 4,203,461.48 388,608.24 n645 

11.01 179.70 67.39 4,203,732.38 388,029.61 n475 

11.00 177.71 65.55 4,203,779.32 388,148.75 n500 

10.99 177.34 65.27 4,203,793.82 388,173.59 n505 

10.96 187.90 76.09 4,203,520.21 387,627.61 n388 

10.96 177.84 66.07 4,203,772.25 388,141.68 n499 

10.94 176.47 64.93 4,203,804.17 388,240.60 n515 

10.93 176.48 65.05 4,203,804.50 388,239.73 n514 

10.92 177.22 65.90 4,203,795.64 388,183.42 n506 

10.91 177.96 66.70 4,203,765.18 388,134.61 n498 

10.89 178.03 67.00 4,203,761.11 388,130.53 n497 

10.88 178.09 67.15 4,203,760.26 388,126.38 n496 

10.87 177.16 66.32 4,203,796.53 388,188.18 n507 

10.86 179.58 68.79 4,203,742.15 388,031.72 n476 

10.86 178.21 67.51 4,203,758.25 388,116.59 n495 

10.85 166.89 56.21 4,203,451.49 388,608.38 n646 

10.85 178.22 67.54 4,203,758.15 388,116.07 n494 

10.83 166.87 56.46 4,203,449.84 388,608.40 n647 

10.83 176.59 66.20 4,203,804.73 388,230.67 n513 

10.82 177.09 66.76 4,203,799.34 388,192.50 n508 

10.81 178.33 68.06 4,203,758.39 388,106.61 n493 

10.81 188.02 77.80 4,203,524.00 387,639.65 n386 

10.81 178.36 68.16 4,203,758.44 388,104.68 n492 

10.80 178.46 68.33 4,203,763.84 388,098.68 n491 

10.78 179.45 69.56 4,203,750.63 388,037.01 n478 

10.75 176.72 67.06 4,203,804.98 388,220.68 n512 

10.75 179.33 69.73 4,203,759.10 388,042.32 n479 

10.73 179.31 69.85 4,203,760.46 388,043.18 n480 

10.73 176.84 67.42 4,203,805.23 388,210.68 n511 

10.72 176.97 67.61 4,203,804.80 388,200.88 n509 

10.72 176.95 67.63 4,203,805.45 388,201.87 n510 

10.72 178.58 69.29 4,203,770.52 388,091.24 n490 

10.72 166.76 57.49 4,203,441.54 388,609.34 n648 
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10.71 179.21 70.04 4,203,766.99 388,048.44 n481 

10.70 179.16 70.09 4,203,769.84 388,050.73 n482 

10.69 166.74 57.73 4,203,439.64 388,609.56 n649 

10.67 188.12 79.33 4,203,527.00 387,649.19 n385 

10.67 179.08 70.32 4,203,773.34 388,056.02 n483 

10.63 178.71 70.30 4,203,776.29 388,083.08 n488 

10.61 178.78 70.55 4,203,779.46 388,078.56 n487 

10.61 188.27 80.12 4,203,531.87 387,664.64 n383 

10.61 178.83 70.68 4,203,779.57 388,074.09 n486 

10.60 188.31 80.25 4,203,535.47 387,665.86 n382 

10.60 178.96 70.90 4,203,778.85 388,064.36 n484 

10.59 188.40 80.37 4,203,544.94 387,669.05 n381 

10.59 178.94 70.93 4,203,779.75 388,065.73 n485 

10.58 166.64 58.71 4,203,432.31 388,606.15 n650 

10.58 188.21 80.33 4,203,530.01 387,658.72 n384 

10.57 166.62 58.79 4,203,430.79 388,605.45 n651 

10.55 188.50 80.95 4,203,554.41 387,672.25 n380 

10.50 188.59 81.56 4,203,563.88 387,675.45 n379 

10.48 166.51 59.60 4,203,422.47 388,605.09 n652 

10.48 188.62 81.79 4,203,566.43 387,676.32 n378 

10.42 166.45 60.19 4,203,417.50 388,604.87 n653 

10.37 188.69 82.92 4,203,573.74 387,676.32 n377 

10.24 188.79 84.32 4,203,583.73 387,676.32 n376 

10.19 166.01 62.07 4,203,387.10 388,589.13 n659 

10.18 165.95 62.10 4,203,383.81 388,586.70 n660 

10.18 166.38 62.55 4,203,412.51 388,604.34 n654 

10.13 166.23 62.89 4,203,401.53 388,599.76 n657 

10.12 166.13 62.89 4,203,395.15 388,595.06 n658 

10.12 188.88 85.65 4,203,593.73 387,676.32 n375 

10.12 165.88 62.65 4,203,378.46 388,584.21 n661 

10.09 188.98 86.06 4,203,600.68 387,681.84 n373 

10.08 188.91 86.09 4,203,597.19 387,676.32 n374 

10.07 166.26 63.56 4,203,403.36 388,600.75 n656 

10.06 166.34 63.81 4,203,409.39 388,604.01 n655 

10.03 165.75 63.42 4,203,369.38 388,579.03 n664 

10.03 165.76 63.47 4,203,369.80 388,580.17 n662 

10.01 189.07 87.03 4,203,606.01 387,690.30 n372 

10.00 165.73 63.79 4,203,367.50 388,579.73 n665 

9.93 189.17 87.86 4,203,611.37 387,698.80 n370 

9.82 189.26 89.13 4,203,618.23 387,706.00 n369 

9.76 165.69 66.17 4,203,369.55 388,586.66 n666 

9.73 189.33 90.13 4,203,623.21 387,711.24 n368 

9.69 189.36 90.50 4,203,625.16 387,713.21 n367 

9.60 189.45 91.52 4,203,632.20 387,720.31 n366 

9.55 189.55 92.17 4,203,639.24 387,727.41 n365 

9.52 189.64 92.61 4,203,646.27 387,734.52 n364 

9.42 189.74 93.70 4,203,653.31 387,741.62 n363 

9.38 165.62 69.97 4,203,372.40 388,596.24 n667 

9.33 189.83 94.74 4,203,660.34 387,748.72 n362 

9.30 189.86 95.04 4,203,662.63 387,751.03 n361 

9.22 189.93 95.86 4,203,669.20 387,752.56 n360 

9.10 190.02 97.24 4,203,678.39 387,754.71 n359 

9.09 190.02 97.32 4,203,678.95 387,754.79 n358 

8.97 190.12 98.70 4,203,688.83 387,756.29 n357 

8.92 165.55 74.56 4,203,375.24 388,605.82 n668 

8.92 190.16 99.23 4,203,692.65 387,756.86 n356 

8.86 190.22 99.85 4,203,696.99 387,761.20 n355 
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8.78 190.31 100.80 4,203,704.05 387,768.27 n354 

8.76 190.33 101.01 4,203,705.54 387,769.76 n353 

8.69 190.41 101.77 4,203,710.98 387,775.48 n352 

8.63 165.49 77.52 4,203,380.85 388,614.10 n670 

8.60 190.50 102.82 4,203,717.88 387,782.72 n351 

8.52 190.57 103.67 4,203,722.99 387,788.10 n350 

8.50 165.36 78.67 4,203,389.12 388,631.93 n673 

8.49 190.60 103.98 4,203,725.18 387,789.46 n349 

8.48 165.43 78.98 4,203,386.47 388,622.37 n671 

8.48 165.42 78.97 4,203,387.16 388,623.39 n672 

8.44 165.27 79.22 4,203,391.36 388,641.68 n674 

8.38 190.69 105.22 4,203,733.68 387,794.73 n348 

8.36 165.17 79.91 4,203,393.60 388,651.42 n675 

8.27 190.79 106.49 4,203,742.17 387,800.00 n347 

8.25 190.80 106.71 4,203,743.67 387,800.92 n346 

8.24 165.08 81.07 4,203,395.84 388,661.16 n676 

8.21 164.90 81.22 4,203,400.01 388,679.28 n678 

8.20 164.89 81.23 4,203,398.78 388,679.96 n679 

8.20 164.98 81.37 4,203,398.08 388,670.91 n677 

8.15 190.88 107.74 4,203,750.03 387,806.16 n345 

8.13 164.79 81.93 4,203,390.02 388,684.79 n680 

8.06 190.98 108.80 4,203,757.74 387,812.52 n344 

8.05 190.99 108.93 4,203,758.81 387,813.40 n343 

8.02 164.70 82.91 4,203,381.27 388,689.62 n681 

7.98 191.07 109.72 4,203,763.08 387,820.88 n342 

7.96 164.60 83.42 4,203,372.52 388,694.44 n682 

7.91 164.51 83.80 4,203,363.76 388,699.27 n683 

7.91 164.41 83.77 4,203,355.01 388,704.10 n684 

7.89 191.17 110.68 4,203,768.03 387,829.57 n341 

7.87 164.32 84.05 4,203,346.25 388,708.93 n685 

7.87 191.19 110.93 4,203,769.33 387,831.85 n340 

7.85 164.29 84.24 4,203,343.53 388,710.43 n686 

7.81 164.22 84.56 4,203,337.59 388,713.92 n687 

7.81 191.25 111.64 4,203,773.70 387,837.79 n339 

7.78 164.13 84.75 4,203,328.97 388,718.97 n688 

7.73 164.03 85.18 4,203,320.34 388,724.03 n689 

7.72 191.33 112.61 4,203,779.62 387,845.84 n338 

7.69 163.94 85.55 4,203,311.72 388,729.09 n690 

7.68 191.36 113.05 4,203,782.38 387,849.58 n337 

7.63 191.40 113.57 4,203,787.09 387,852.10 n336 

7.62 163.84 86.14 4,203,303.09 388,734.15 n691 

7.55 163.75 86.74 4,203,294.47 388,739.20 n692 

7.54 191.48 114.57 4,203,795.91 387,856.81 n335 

7.49 191.53 115.17 4,203,801.54 387,859.82 n334 

7.49 163.65 87.29 4,203,285.84 388,744.26 n693 

7.46 191.56 115.50 4,203,804.70 387,861.58 n333 

7.38 191.64 116.34 4,203,813.43 387,866.45 n332 

7.36 163.56 88.49 4,203,277.22 388,749.32 n694 

7.35 191.68 116.69 4,203,818.78 387,869.43 n331 

7.34 191.71 116.91 4,203,821.61 387,872.07 n330 

7.29 163.46 89.08 4,203,268.60 388,754.37 n695 

7.29 191.79 117.44 4,203,828.92 387,878.90 n329 

7.27 191.83 117.64 4,203,832.29 387,882.05 n328 

7.26 191.87 117.87 4,203,834.74 387,886.85 n327 

7.24 163.37 89.57 4,203,259.97 388,759.43 n696 

7.22 191.94 118.30 4,203,839.28 387,895.75 n326 

7.19 192.01 118.65 4,203,843.07 387,903.17 n325 
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7.19 192.02 118.72 4,203,844.25 387,904.34 n324 

7.16 192.10 119.12 4,203,851.37 387,911.36 n323 

7.15 192.12 119.20 4,203,853.49 387,913.45 n322 

7.14 192.18 119.33 4,203,858.87 387,917.96 n321 

7.13 192.25 119.51 4,203,866.54 387,924.38 n320 

7.13 163.27 90.56 4,203,251.35 388,764.49 n697 

7.12 192.33 119.76 4,203,874.21 387,930.79 n319 

7.11 192.38 119.92 4,203,879.17 387,934.95 n318 

7.10 192.41 120.01 4,203,881.08 387,937.91 n317 

7.07 192.48 120.36 4,203,886.50 387,946.31 n316 

7.04 192.56 120.72 4,203,891.91 387,954.72 n315 

7.04 192.59 120.83 4,203,894.08 387,958.07 n314 

7.03 192.64 120.97 4,203,897.78 387,962.80 n313 

7.02 163.18 91.63 4,203,242.72 388,769.55 n698 

7.01 192.71 121.18 4,203,903.93 387,970.68 n312 

7.00 163.16 91.79 4,203,241.21 388,770.44 n699 

6.98 192.79 121.61 4,203,910.09 387,978.56 n311 

6.96 192.83 121.87 4,203,913.51 387,982.93 n310 

6.94 192.87 122.08 4,203,916.58 387,986.15 n309 

6.91 163.08 92.67 4,203,237.04 388,763.33 n700 

6.87 192.94 122.86 4,203,923.48 387,993.38 n308 

6.79 193.02 123.81 4,203,930.38 388,000.61 n307 

6.77 162.99 93.99 4,203,231.98 388,754.70 n701 

6.75 162.97 94.18 4,203,231.16 388,753.30 n702 

6.72 193.08 124.55 4,203,935.64 388,006.12 n306 

6.70 193.10 124.78 4,203,937.93 388,005.47 n305 

6.64 162.89 95.21 4,203,234.92 388,745.82 n703 

6.60 193.18 125.88 4,203,947.54 388,002.70 n304 

6.52 162.80 96.36 4,203,239.41 388,736.89 n704 

6.41 162.70 97.29 4,203,243.90 388,727.95 n705 

6.40 162.68 97.41 4,203,244.92 388,725.92 n706 

6.31 162.61 98.22 4,203,243.42 388,718.35 n707 

6.25 193.26 129.55 4,203,957.14 387,999.94 n303 

6.18 162.51 99.54 4,203,241.48 388,708.54 n708 

6.14 193.74 131.12 4,203,946.72 387,973.20 n294 

6.12 193.34 130.90 4,203,966.75 387,997.18 n302 

6.08 193.37 131.33 4,203,971.01 387,995.95 n301 

6.08 193.72 131.72 4,203,948.62 387,972.39 n295 

6.07 194.34 132.46 4,203,900.94 387,910.18 n285 

6.07 194.42 132.53 4,203,894.84 387,902.26 n284 

6.06 193.41 131.62 4,203,969.44 387,990.62 n300 

6.06 194.49 132.75 4,203,888.73 387,894.34 n283 

6.05 194.26 132.53 4,203,907.04 387,918.10 n286 

6.04 194.19 132.59 4,203,913.14 387,926.02 n287 

6.04 194.18 132.59 4,203,913.44 387,926.40 n288 

6.03 194.56 133.04 4,203,883.59 387,887.66 n282 

6.03 194.11 132.65 4,203,918.95 387,934.15 n289 

6.02 194.57 133.14 4,203,882.47 387,886.56 n281 

6.02 193.96 132.56 4,203,930.54 387,950.45 n291 

6.02 194.03 132.64 4,203,924.74 387,942.30 n290 

6.00 162.42 101.22 4,203,239.54 388,698.73 n709 

5.99 193.80 132.74 4,203,942.13 387,966.74 n293 

5.99 193.88 132.84 4,203,936.33 387,958.60 n292 

5.97 194.65 133.77 4,203,875.35 387,879.54 n280 

5.94 193.49 132.96 4,203,966.61 387,981.03 n299 

5.89 194.73 134.66 4,203,868.23 387,872.52 n279 

5.89 162.36 102.32 4,203,238.46 388,693.27 n710 
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5.84 193.57 133.99 4,203,963.78 387,971.44 n298 

5.82 193.64 134.33 4,203,957.82 387,968.48 n296 

5.81 193.61 134.37 4,203,962.34 387,966.56 n297 

5.78 162.33 103.40 4,203,234.71 388,690.91 n711 

5.78 194.80 135.88 4,203,861.11 387,865.51 n278 

5.74 162.32 103.79 4,203,232.88 388,689.76 n712 

5.68 194.88 136.93 4,203,854.04 387,858.45 n276 

5.62 162.27 105.00 4,203,227.52 388,684.04 n713 

5.61 194.96 137.70 4,203,849.92 387,849.35 n275 

5.54 195.03 138.52 4,203,845.80 387,840.24 n274 

5.47 195.11 139.33 4,203,841.68 387,831.13 n273 

5.42 195.18 139.90 4,203,837.87 387,822.71 n272 

5.42 195.19 139.92 4,203,837.28 387,822.23 n271 

5.41 195.27 140.09 4,203,829.52 387,815.92 n270 

5.40 195.33 140.22 4,203,823.43 387,810.97 n269 

5.40 195.34 140.27 4,203,823.91 387,808.88 n268 

5.37 195.42 140.63 4,203,826.18 387,799.15 n267 

5.33 195.50 141.11 4,203,828.45 387,789.41 n266 

5.25 195.58 142.00 4,203,831.04 387,778.28 n264 

5.19 195.65 142.72 4,203,827.19 387,770.63 n263 

5.18 162.20 109.37 4,203,220.67 388,676.76 n714 

5.16 204.73 152.14 4,204,080.40 387,319.98 n103 

5.15 204.66 152.17 4,204,080.70 387,329.97 n104 

5.14 204.63 152.24 4,204,080.79 387,332.97 n105 

5.14 204.81 152.44 4,204,080.11 387,309.99 n102 

5.12 204.58 152.39 4,204,073.80 387,333.19 n106 

5.11 204.89 152.78 4,204,079.81 387,299.99 n101 

5.09 204.50 152.59 4,204,063.81 387,333.51 n107 

5.08 204.97 153.17 4,204,079.51 387,290.00 n100 

5.07 204.47 152.73 4,204,059.97 387,333.63 n108 

5.07 195.73 144.04 4,203,822.69 387,761.70 n262 

5.06 205.00 153.36 4,204,079.36 387,285.03 n99 

5.05 205.04 153.58 4,204,079.40 387,280.01 n98 

5.03 204.43 153.18 4,204,054.21 387,331.45 n109 

5.00 205.12 154.13 4,204,079.49 387,270.01 n97 

4.95 205.20 154.69 4,204,079.57 387,260.01 n96 

4.94 195.81 145.40 4,203,818.19 387,752.77 n261 

4.93 204.35 154.09 4,204,044.85 387,327.92 n110 

4.91 205.27 155.25 4,204,079.66 387,250.01 n95 

4.89 204.33 154.42 4,204,041.88 387,326.80 n111 

4.86 205.35 155.80 4,204,079.74 387,240.02 n94 

4.81 205.43 156.36 4,204,079.83 387,230.02 n93 

4.81 204.27 155.25 4,204,038.37 387,320.96 n112 

4.80 195.88 146.94 4,203,813.69 387,743.84 n260 

4.76 205.50 157.02 4,204,079.91 387,220.02 n92 

4.74 195.91 147.56 4,203,811.95 387,740.38 n259 

4.70 205.58 157.67 4,204,080.00 387,210.02 n91 

4.68 205.60 157.91 4,204,080.02 387,207.38 n90 

4.68 204.20 156.51 4,204,033.40 387,312.69 n113 

4.67 204.20 156.56 4,204,033.08 387,312.53 n114 

4.65 195.96 148.57 4,203,806.77 387,737.11 n258 

4.56 205.66 159.19 4,204,079.78 387,200.03 n89 

4.55 204.12 157.70 4,204,024.24 387,307.86 n115 

4.54 196.58 150.26 4,203,737.84 387,697.57 n247 

4.54 196.57 150.26 4,203,739.04 387,698.27 n248 

4.53 196.04 149.83 4,203,798.32 387,731.77 n257 

4.53 204.10 157.92 4,204,021.67 387,306.51 n116 
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4.52 196.65 150.56 4,203,729.20 387,692.55 n246 

4.50 196.50 150.59 4,203,745.93 387,703.44 n249 

4.49 196.73 150.90 4,203,720.55 387,687.52 n245 

4.47 204.04 158.48 4,204,016.25 387,301.93 n117 

4.46 196.81 151.37 4,203,711.91 387,682.50 n244 

4.45 196.42 151.00 4,203,753.92 387,709.44 n250 

4.45 196.42 151.02 4,203,754.35 387,709.76 n251 

4.45 196.12 150.75 4,203,789.87 387,726.43 n256 

4.44 196.35 151.10 4,203,763.23 387,713.01 n252 

4.43 196.85 151.64 4,203,706.76 387,679.50 n243 

4.42 196.27 151.15 4,203,772.62 387,716.45 n253 

4.42 196.24 151.17 4,203,776.12 387,717.73 n254 

4.41 196.89 151.86 4,203,704.66 387,676.05 n242 

4.41 196.19 151.20 4,203,781.42 387,721.08 n255 

4.38 203.96 159.33 4,204,008.61 387,295.48 n118 

4.36 205.74 161.28 4,204,079.45 387,190.04 n88 

4.33 196.96 152.82 4,203,699.47 387,667.51 n241 

4.28 203.89 160.23 4,204,000.97 387,289.04 n119 

4.24 205.82 162.56 4,204,079.12 387,180.05 n87 

4.23 205.89 162.71 4,204,078.80 387,170.05 n86 

4.23 203.85 160.68 4,203,996.99 387,285.68 n120 

4.23 197.04 153.93 4,203,694.28 387,658.96 n240 

4.20 205.97 163.15 4,204,078.47 387,160.06 n85 

4.19 203.81 161.04 4,203,994.84 387,281.40 n121 

4.14 197.10 154.90 4,203,690.41 387,652.59 n239 

4.13 206.05 163.98 4,204,078.14 387,150.03 n83 

4.12 203.73 161.76 4,203,990.36 387,272.46 n122 

4.11 197.12 155.24 4,203,688.87 387,650.57 n238 

4.07 206.12 164.66 4,204,074.16 387,140.90 n82 

4.04 203.66 162.44 4,203,985.87 387,263.53 n123 

4.03 206.20 165.08 4,204,070.16 387,131.74 n81 

4.01 206.25 165.35 4,204,067.56 387,125.78 n80 

4.00 206.28 165.52 4,204,067.23 387,122.30 n79 

3.99 197.19 156.50 4,203,682.81 387,642.62 n237 

3.98 203.58 163.01 4,203,981.38 387,254.59 n124 

3.95 206.35 166.05 4,204,066.26 387,112.35 n78 

3.92 203.50 163.57 4,203,976.89 387,245.66 n125 

3.91 197.27 157.43 4,203,676.75 387,634.67 n236 

3.91 206.43 166.60 4,204,065.29 387,102.40 n77 

3.86 203.42 164.04 4,203,972.41 387,236.73 n126 

3.86 206.51 167.16 4,204,064.32 387,092.45 n76 

3.83 197.35 158.33 4,203,670.69 387,626.72 n235 

3.82 203.35 164.41 4,203,967.98 387,227.91 n127 

3.81 206.59 167.71 4,204,063.35 387,082.50 n75 

3.80 203.27 164.57 4,203,958.58 387,231.70 n129 

3.78 197.39 158.83 4,203,667.09 387,622.00 n234 

3.77 203.19 164.75 4,203,949.31 387,235.44 n130 

3.77 206.66 168.23 4,204,062.38 387,072.55 n74 

3.75 203.12 164.83 4,203,940.04 387,239.18 n131 

3.75 203.11 164.83 4,203,939.01 387,239.60 n132 

3.75 197.43 159.15 4,203,664.13 387,619.21 n233 

3.75 203.04 164.84 4,203,930.38 387,241.72 n133 

3.73 202.96 164.90 4,203,920.67 387,244.10 n134 

3.73 206.74 168.75 4,204,061.41 387,062.60 n73 

3.72 202.89 164.99 4,203,910.96 387,246.49 n135 

3.70 202.82 165.05 4,203,902.69 387,248.53 n136 

3.70 202.81 165.06 4,203,901.26 387,248.92 n137 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

3.70 202.19 164.47 4,203,824.11 387,269.99 n145 

3.70 202.27 164.55 4,203,833.75 387,267.36 n144 

3.70 202.35 164.65 4,203,843.40 387,264.72 n143 

3.70 202.12 164.43 4,203,814.46 387,272.62 n146 

3.69 202.42 164.76 4,203,853.04 387,262.09 n142 

3.69 202.73 165.11 4,203,891.62 387,251.55 n138 

3.69 202.04 164.43 4,203,805.02 387,275.20 n147 

3.69 202.04 164.43 4,203,804.81 387,275.21 n148 

3.69 202.50 164.90 4,203,862.69 387,259.45 n141 

3.69 197.50 159.92 4,203,656.85 387,612.36 n232 

3.68 202.58 165.01 4,203,872.33 387,256.82 n140 

3.68 202.66 165.09 4,203,881.97 387,254.18 n139 

3.68 206.82 169.26 4,204,060.44 387,052.65 n72 

3.67 201.96 164.59 4,203,794.81 387,275.28 n149 

3.64 206.89 169.78 4,204,059.47 387,042.70 n71 

3.64 197.58 160.48 4,203,649.57 387,605.51 n231 

3.64 201.89 164.81 4,203,784.82 387,275.36 n150 

3.63 197.60 160.60 4,203,647.80 387,603.83 n230 

3.60 206.97 170.24 4,204,058.50 387,032.75 n70 

3.60 197.66 160.97 4,203,648.26 387,596.29 n229 

3.58 201.81 165.32 4,203,775.09 387,275.43 n151 

3.58 201.81 165.33 4,203,774.83 387,275.49 n152 

3.57 197.71 161.33 4,203,648.70 387,589.07 n228 

3.57 207.05 170.69 4,204,057.53 387,022.80 n69 

3.56 197.73 161.43 4,203,649.78 387,586.52 n227 

3.53 207.12 171.15 4,204,056.56 387,012.85 n68 

3.52 197.81 161.87 4,203,653.67 387,577.31 n226 

3.52 201.73 165.87 4,203,765.01 387,277.36 n153 

3.51 199.53 163.69 4,203,601.23 387,378.59 n195 

3.51 207.15 171.32 4,204,056.20 387,009.15 n67 

3.51 199.50 163.68 4,203,601.22 387,382.32 n196 

3.51 199.58 163.76 4,203,598.95 387,372.75 n194 

3.51 199.43 163.63 4,203,601.22 387,392.32 n197 

3.51 197.89 162.14 4,203,657.56 387,568.10 n225 

3.50 199.35 163.62 4,203,601.22 387,402.51 n199 

3.50 197.93 162.28 4,203,659.85 387,562.68 n224 

3.50 199.66 164.01 4,203,595.33 387,363.44 n192 

3.50 199.27 163.63 4,203,603.00 387,412.15 n200 

3.49 197.97 162.37 4,203,660.24 387,558.59 n223 

3.49 207.20 171.61 4,204,055.85 387,002.88 n66 

3.49 199.20 163.61 4,203,604.82 387,421.98 n201 

3.48 199.12 163.60 4,203,606.64 387,431.81 n202 

3.48 199.10 163.61 4,203,607.12 387,434.41 n203 

3.48 199.73 164.29 4,203,597.41 387,353.66 n191 

3.48 198.04 162.61 4,203,661.21 387,548.64 n222 

3.47 199.04 163.69 4,203,611.21 387,440.53 n204 

3.46 198.12 162.83 4,203,662.17 387,538.69 n221 

3.46 198.12 162.84 4,203,662.23 387,538.04 n220 

3.46 201.66 166.40 4,203,755.19 387,279.24 n154 

3.46 199.81 164.56 4,203,599.41 387,344.29 n190 

3.46 199.81 164.57 4,203,599.54 387,343.90 n189 

3.45 198.20 162.99 4,203,658.53 387,529.45 n219 

3.45 198.96 163.80 4,203,616.77 387,448.84 n205 

3.45 207.28 172.14 4,204,055.29 386,992.89 n65 

3.44 198.27 163.14 4,203,654.57 387,520.27 n218 

3.44 198.95 163.82 4,203,617.90 387,450.54 n206 

3.44 198.30 163.21 4,203,653.01 387,516.65 n217 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

3.43 199.89 164.86 4,203,602.61 387,334.38 n188 

3.43 198.35 163.36 4,203,653.51 387,510.62 n216 

3.43 198.89 163.90 4,203,624.78 387,454.52 n207 

3.42 199.96 165.12 4,203,605.69 387,324.87 n187 

3.41 198.81 164.01 4,203,633.44 387,459.53 n208 

3.41 198.43 163.65 4,203,654.33 387,500.65 n215 

3.41 201.58 166.84 4,203,745.37 387,281.12 n155 

3.40 198.75 164.04 4,203,639.73 387,463.17 n209 

3.40 200.02 165.31 4,203,608.04 387,317.61 n186 

3.40 198.73 164.05 4,203,641.34 387,465.37 n210 

3.40 200.04 165.39 4,203,609.59 387,315.82 n185 

3.40 198.50 163.87 4,203,655.15 387,490.69 n214 

3.39 198.55 163.94 4,203,655.62 387,484.97 n213 

3.39 198.58 163.99 4,203,653.12 387,481.53 n212 

3.39 201.55 166.97 4,203,741.83 387,281.80 n156 

3.39 207.36 172.78 4,204,054.73 386,982.91 n64 

3.39 198.66 164.08 4,203,647.23 387,473.45 n211 

3.37 200.12 165.74 4,203,616.21 387,308.18 n183 

3.37 201.50 167.14 4,203,740.39 387,275.57 n157 

3.35 200.19 166.07 4,203,624.91 387,303.49 n182 

3.34 207.43 173.42 4,204,054.17 386,972.93 n63 

3.33 201.42 167.51 4,203,738.14 387,265.83 n158 

3.32 200.27 166.40 4,203,633.71 387,298.74 n181 

3.30 201.38 167.74 4,203,736.85 387,260.28 n159 

3.29 200.35 166.75 4,203,642.51 387,293.99 n180 

3.28 201.35 167.85 4,203,737.05 387,255.98 n160 

3.28 200.38 166.91 4,203,646.34 387,291.92 n179 

3.28 207.51 174.06 4,204,053.61 386,962.95 n62 

3.27 200.43 167.06 4,203,651.42 387,289.46 n178 

3.27 201.27 167.93 4,203,737.51 387,246.00 n161 

3.26 201.23 167.97 4,203,737.77 387,240.26 n162 

3.26 200.50 167.28 4,203,660.41 387,285.10 n177 

3.25 201.19 168.01 4,203,733.54 387,239.85 n163 

3.25 200.54 167.39 4,203,664.85 387,282.95 n176 

3.25 201.16 168.04 4,203,729.12 387,239.41 n164 

3.25 200.58 167.47 4,203,669.77 387,281.75 n175 

3.24 200.66 167.59 4,203,679.48 387,279.38 n174 

3.24 201.12 168.05 4,203,725.86 387,243.91 n165 

3.24 200.68 167.62 4,203,682.67 387,278.60 n173 

3.24 200.73 167.73 4,203,688.76 387,275.77 n172 

3.23 201.04 168.09 4,203,719.99 387,252.01 n166 

3.22 200.98 168.10 4,203,715.07 387,258.79 n167 

3.22 200.81 167.94 4,203,697.82 387,271.55 n171 

3.22 200.96 168.10 4,203,713.84 387,259.85 n168 

3.22 200.85 168.05 4,203,703.11 387,269.09 n170 

3.22 200.89 168.10 4,203,706.27 387,266.37 n169 

3.21 207.59 174.88 4,204,053.06 386,952.97 n61 

3.13 207.66 175.70 4,204,052.50 386,942.98 n60 

3.11 207.68 175.94 4,204,052.35 386,940.27 n59 

3.05 207.74 176.60 4,204,052.28 386,932.99 n58 

2.97 207.82 177.50 4,204,052.19 386,922.99 n57 

2.89 207.89 178.45 4,204,052.09 386,913.00 n56 

2.81 207.96 179.27 4,204,052.01 386,904.48 n55 

2.80 207.97 179.42 4,204,052.13 386,903.00 n54 

2.68 208.05 180.67 4,204,052.94 386,893.04 n53 

2.60 208.11 181.63 4,204,053.53 386,885.73 n52 

2.56 208.13 181.98 4,204,054.02 386,883.11 n51 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

2.43 208.20 183.39 4,204,055.72 386,874.12 n50 

2.42 208.21 183.58 4,204,056.04 386,873.33 n49 

2.25 208.28 185.34 4,204,059.73 386,864.04 n48 

2.15 208.31 186.40 4,204,060.73 386,861.53 n47 

2.13 208.36 186.65 4,204,067.76 386,859.58 n46 

2.11 208.44 186.92 4,204,077.39 386,856.90 n45 

2.09 208.47 187.11 4,204,081.43 386,855.78 n44 

2.02 208.52 187.94 4,204,079.85 386,850.19 n43 

1.96 208.59 188.58 4,204,074.66 386,845.21 n41 

1.92 208.57 189.02 4,204,078.12 386,844.07 n42 

1.90 208.67 189.34 4,204,065.17 386,848.34 n40 

1.86 208.75 189.79 4,204,055.67 386,851.47 n39 

1.84 208.78 190.00 4,204,052.25 386,852.60 n38 

1.76 208.82 190.85 4,204,045.86 386,852.60 n37 

1.66 208.90 192.02 4,204,035.86 386,852.60 n36 

1.47 208.98 193.97 4,204,025.86 386,852.60 n35 

1.25 209.07 196.36 4,204,014.61 386,851.29 n33 

1.17 209.11 197.20 4,204,015.80 386,845.62 n32 

1.16 209.14 197.28 4,204,018.03 386,843.06 n31 

1.14 209.22 197.63 4,204,024.59 386,835.51 n30 

1.10 209.25 198.00 4,204,026.96 386,832.78 n29 

1.05 209.29 198.58 4,204,030.64 386,827.57 n28 

0.99 209.34 199.28 4,204,033.71 386,823.21 n27 

0.94 209.37 199.79 4,204,036.64 386,819.59 n26 

0.88 209.44 200.47 4,204,042.56 386,812.29 n25 

0.88 209.53 200.56 4,204,050.09 386,804.83 n23 

0.88 209.45 200.49 4,204,042.99 386,811.86 n24 

0.88 209.55 200.60 4,204,051.85 386,803.09 n22 

0.84 209.60 200.99 4,204,056.48 386,797.16 n21 

0.83 209.62 201.13 4,204,058.16 386,795.02 n20 

0.76 209.68 201.94 4,204,061.51 386,788.56 n19 

0.74 209.69 202.11 4,204,062.11 386,787.40 n18 

0.66 209.73 203.02 4,204,062.83 386,782.59 n17 

0.59 209.76 203.73 4,204,062.48 386,778.78 n16 

0.55 209.78 204.15 4,204,062.21 386,775.91 n15 

0.45 209.83 205.25 4,204,061.55 386,769.35 n14 

0.33 209.91 206.50 4,204,060.27 386,758.91 n12 

0.33 209.92 206.54 4,204,060.23 386,758.62 n11 

0.27 209.97 207.19 4,204,061.23 386,751.91 n10 

0.26 209.99 207.34 4,204,062.46 386,749.26 n9 

0.23 210.03 207.74 4,204,064.85 386,744.11 n8 

0.22 210.07 207.88 4,204,067.20 386,740.48 n7 

0.20 210.11 208.05 4,204,070.15 386,735.93 n6 

0.19 210.14 208.18 4,204,072.93 386,732.30 n5 

0.16 210.20 208.58 4,204,077.28 386,726.63 n4 

0.14 210.22 208.81 4,204,078.89 386,724.27 n3 

0.12 210.26 209.03 4,204,081.54 386,720.39 n2 

Reservoir Table - Time: 0.00 hours 

Hydraulic Grade 

(m) 

Flow (Out net) 

(m³/h) 

Zone Elevation 

(m) 

Label ID 

210.30 430.00 <None> 210.30 R-1 1461 

116.00 -430.00 <None> 116.00 R-2 1462 
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FCV Table - Time: 0.00 hours 

Diameter 

(Valve) 
(mm) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label ID 

300.000 112.08 4,203,216.50 388,672.44 FCV-1 1465 

Flow Setting 

(Initial) 
(m³/h) 

430.00 

Scenario Summary 
 

 

1475 ID 

ΥΓΡΟΣΤΑΤΙΚΟ-DN355 Label 

 Notes 

Base Active Topology Active Topology 

Base User Data Extensions User Data Extensions 

DN355 Physical 

Base Demand Demand 

FCV_closed(υδροστατικη) Initial Settings 

Base Operational Operational 

Base Age Age 

Base Constituent Constituent 

Base Trace Trace 

Base Fire Flow Fire Flow 

Base Energy Cost Energy Cost 

Base Pressure Dependent Demand Pressure Dependent Demand 

Base Transient Transient 

Base Failure History Failure History 

Base SCADA SCADA 

Base Calculation Options Steady State / EPS Solver Calculation 
Options 

Base Calculation Options Transient Solver Calculation Options 
 

Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

17.31 210.30 33.77 4,203,550.75 388,572.06 n609 

17.32 210.30 33.73 4,203,549.50 388,567.06 n610 

17.31 210.30 33.81 4,203,550.57 388,572.73 n608 

17.29 210.30 33.98 4,203,547.99 388,582.39 n607 

17.29 210.30 34.02 4,203,547.20 388,585.36 n606 

17.28 210.30 34.11 4,203,547.20 388,592.28 n605 

17.30 210.30 33.87 4,203,550.26 388,563.30 n611 

17.26 210.30 34.27 4,203,547.20 388,602.28 n604 

17.30 210.30 33.93 4,203,550.36 388,563.00 n612 

17.25 210.30 34.41 4,203,547.20 388,608.18 n603 

17.27 210.30 34.21 4,203,553.55 388,553.52 n613 

17.21 210.30 34.81 4,203,550.67 388,610.70 n601 

17.13 210.30 35.67 4,203,607.89 388,589.35 n589 

17.13 210.30 35.66 4,203,607.08 388,589.18 n590 

17.11 210.30 35.82 4,203,617.06 388,589.22 n588 

17.12 210.30 35.70 4,203,601.30 388,587.96 n591 

17.17 210.30 35.19 4,203,556.00 388,602.47 n600 

17.10 210.30 35.96 4,203,624.94 388,589.10 n587 

17.09 210.30 36.01 4,203,627.05 388,589.09 n586 

17.12 210.30 35.75 4,203,597.22 388,587.65 n592 

17.23 210.30 34.61 4,203,556.74 388,544.05 n614 

17.07 210.30 36.28 4,203,637.05 388,589.03 n585 

17.10 210.30 35.93 4,203,587.25 388,586.88 n593 

17.10 210.30 35.95 4,203,586.61 388,586.83 n594 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

17.04 210.30 36.55 4,203,647.05 388,588.96 n584 

17.03 210.30 36.65 4,203,649.80 388,588.94 n583 

17.20 210.30 34.92 4,203,557.93 388,540.50 n615 

17.09 210.30 35.99 4,203,561.43 388,594.08 n599 

16.99 210.30 37.04 4,203,657.04 388,588.54 n582 

17.06 210.30 36.30 4,203,577.46 388,584.87 n595 

17.06 210.30 36.33 4,203,574.46 388,584.23 n596 

17.06 210.30 36.32 4,203,564.83 388,588.83 n598 

17.06 210.30 36.38 4,203,568.21 388,587.21 n597 

16.93 210.30 37.64 4,203,667.02 388,587.97 n581 

16.91 210.30 37.88 4,203,671.03 388,587.75 n580 

17.09 210.30 36.01 4,203,558.71 388,534.30 n616 

16.87 210.30 38.29 4,203,676.96 388,586.98 n579 

16.80 210.30 38.98 4,203,686.87 388,585.69 n578 

15.39 210.30 53.37 4,203,408.41 387,745.68 n416 

15.40 210.30 53.28 4,203,412.58 387,754.77 n417 

15.42 210.30 53.10 4,203,420.13 387,771.22 n419 

15.42 210.30 53.08 4,203,421.20 387,772.78 n420 

15.42 210.30 53.05 4,203,426.84 387,781.03 n421 

15.39 210.30 53.32 4,203,416.75 387,763.85 n418 

15.35 210.30 53.79 4,203,404.24 387,736.59 n415 

15.29 210.30 54.34 4,203,384.79 387,701.30 n409 

15.41 210.30 53.14 4,203,432.49 387,789.28 n422 

16.73 210.30 39.65 4,203,696.79 388,584.40 n577 

15.39 210.30 53.31 4,203,438.14 387,797.53 n423 

15.27 210.30 54.57 4,203,390.52 387,710.00 n411 

16.95 210.30 37.47 4,203,559.88 388,524.98 n617 

16.70 210.30 39.99 4,203,701.78 388,583.75 n576 

15.28 210.30 54.44 4,203,400.08 387,727.50 n414 

16.94 210.30 37.58 4,203,559.54 388,524.48 n618 

15.39 210.30 53.34 4,203,443.79 387,805.78 n424 

15.23 210.30 54.97 4,203,392.68 387,695.88 n408 

15.40 210.30 53.31 4,203,446.89 387,810.30 n425 

15.53 210.30 51.93 4,203,526.96 387,892.08 n439 

16.69 210.30 40.15 4,203,706.40 388,585.55 n575 

15.40 210.30 53.31 4,203,449.95 387,813.62 n426 

16.67 210.30 40.27 4,203,716.66 388,589.55 n573 

15.26 210.30 54.70 4,203,395.56 387,717.66 n412 

15.51 210.30 52.09 4,203,521.90 387,887.19 n438 

15.50 210.30 52.25 4,203,519.78 387,885.12 n437 

16.65 210.30 40.55 4,203,725.10 388,586.46 n572 

15.45 210.30 52.75 4,203,498.35 387,864.14 n434 

15.43 210.30 52.91 4,203,491.21 387,857.14 n433 

15.37 210.30 53.56 4,203,456.74 387,820.96 n427 

15.42 210.30 53.09 4,203,484.06 387,850.15 n432 

15.49 210.30 52.31 4,203,533.22 387,898.15 n440 

15.16 210.30 55.67 4,203,400.93 387,690.22 n407 

15.36 210.30 53.62 4,203,463.52 387,828.30 n428 

15.49 210.30 52.38 4,203,533.79 387,899.29 n441 

16.60 210.30 41.02 4,203,734.49 388,583.03 n571 

15.36 210.30 53.66 4,203,470.31 387,835.65 n429 

16.86 210.30 38.37 4,203,555.76 388,518.88 n619 

15.38 210.30 53.50 4,203,480.32 387,846.48 n431 

15.43 210.30 52.95 4,203,512.64 387,878.12 n436 

15.42 210.30 53.10 4,203,505.50 387,871.13 n435 

16.55 210.30 41.50 4,203,741.54 388,580.45 n570 

16.83 210.30 38.67 4,203,552.57 388,519.46 n620 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 
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16.54 210.30 41.66 4,203,743.86 388,579.55 n569 

15.33 210.30 53.98 4,203,477.09 387,842.99 n430 

15.08 210.30 56.49 4,203,409.17 387,684.57 n406 

15.42 210.30 53.04 4,203,538.26 387,908.23 n442 

15.44 210.30 52.84 4,203,547.20 387,926.12 n444 

15.44 210.30 52.83 4,203,547.66 387,927.03 n445 

15.44 210.30 52.81 4,203,552.97 387,934.27 n446 

15.42 210.30 53.10 4,203,542.73 387,917.18 n443 

15.03 210.30 57.02 4,203,415.50 387,680.22 n405 

16.47 210.30 42.30 4,203,753.19 388,575.95 n568 

15.02 210.30 57.17 4,203,417.77 387,679.73 n404 

16.76 210.30 39.37 4,203,547.41 388,520.41 n621 

15.42 210.30 53.04 4,203,558.88 387,942.33 n447 

15.42 210.30 53.08 4,203,561.46 387,945.86 n448 

15.40 210.30 53.28 4,203,565.58 387,949.69 n449 

14.95 210.30 57.85 4,203,427.54 387,677.60 n403 

16.40 210.30 43.07 4,203,762.51 388,572.34 n567 

16.71 210.30 39.89 4,203,545.30 388,524.67 n622 

15.38 210.30 53.42 4,203,572.91 387,956.50 n450 

15.36 210.30 53.62 4,203,591.13 387,978.67 n454 

15.36 210.30 53.64 4,203,592.20 387,979.25 n455 

16.65 210.30 40.48 4,203,540.88 388,533.63 n623 

16.32 210.30 43.92 4,203,771.84 388,568.73 n566 

15.34 210.30 53.92 4,203,585.82 387,971.68 n453 

14.83 210.30 59.09 4,203,437.30 387,675.47 n402 

16.62 210.30 40.82 4,203,537.31 388,540.85 n624 

16.62 210.30 40.84 4,203,536.77 388,542.72 n625 

16.61 210.30 40.97 4,203,533.76 388,553.19 n627 

16.23 210.30 44.82 4,203,781.16 388,565.12 n565 

15.25 210.30 54.78 4,203,577.57 387,960.84 n451 

15.28 210.30 54.47 4,203,600.97 387,984.06 n456 

15.24 210.30 54.91 4,203,579.77 387,963.72 n452 

16.58 210.30 41.21 4,203,527.58 388,559.86 n628 

14.72 210.30 60.19 4,203,447.07 387,673.35 n401 

16.54 210.30 41.65 4,203,521.30 388,567.64 n630 

15.23 210.30 54.98 4,203,609.73 387,988.87 n457 

14.69 210.30 60.54 4,203,450.93 387,672.51 n400 

16.53 210.30 41.75 4,203,520.24 388,568.95 n631 

16.13 210.30 45.81 4,203,790.48 388,561.51 n564 

14.63 210.30 61.16 4,203,455.56 387,668.61 n399 

16.46 210.30 42.41 4,203,517.16 388,576.67 n632 

15.16 210.30 55.74 4,203,618.50 387,993.67 n458 

15.16 210.30 55.70 4,203,621.17 387,995.14 n459 

16.04 210.30 46.78 4,203,799.81 388,557.91 n563 

15.14 210.30 55.89 4,203,627.74 387,997.40 n460 

16.00 210.30 47.13 4,203,802.72 388,556.78 n562 

14.51 210.30 62.39 4,203,463.26 387,662.13 n397 

16.38 210.30 43.27 4,203,513.66 388,585.46 n633 

16.37 210.30 43.35 4,203,513.50 388,585.98 n634 

15.08 210.30 56.56 4,203,637.20 388,000.64 n461 

15.92 210.30 47.94 4,203,807.75 388,555.54 n561 

15.89 210.30 48.22 4,203,809.39 388,555.14 n560 

15.03 210.30 57.05 4,203,646.65 388,003.89 n462 

14.35 210.30 63.97 4,203,471.64 387,656.81 n396 

15.80 210.30 49.17 4,203,819.10 388,552.75 n559 

15.77 210.30 49.47 4,203,823.13 388,551.76 n558 

16.22 210.30 44.89 4,203,510.60 388,595.54 n635 
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15.75 210.30 49.68 4,203,821.73 388,546.08 n557 

15.72 210.30 49.96 4,203,819.34 388,536.37 n556 

14.90 210.30 58.31 4,203,656.11 388,007.14 n463 

15.69 210.30 50.35 4,203,817.26 388,527.88 n555 

15.68 210.30 50.41 4,203,817.29 388,526.62 n554 

16.15 210.30 45.58 4,203,509.32 388,599.79 n636 

14.88 210.30 58.56 4,203,658.49 388,007.96 n464 

15.62 210.30 50.98 4,203,817.56 388,516.63 n553 

14.16 210.30 65.88 4,203,480.08 387,651.44 n395 

15.57 210.30 51.57 4,203,817.83 388,506.64 n552 

14.81 210.30 59.28 4,203,665.53 388,010.50 n465 

15.54 210.30 51.84 4,203,817.97 388,501.84 n551 

15.52 210.30 52.03 4,203,817.71 388,496.65 n550 

16.05 210.30 46.66 4,203,506.74 388,604.72 n637 

15.49 210.30 52.35 4,203,817.23 388,486.66 n549 

15.30 210.30 54.25 4,203,775.08 388,343.78 n528 

15.30 210.30 54.26 4,203,775.98 388,345.10 n529 

15.28 210.30 54.45 4,203,774.33 388,335.41 n527 

15.26 210.30 54.64 4,203,773.77 388,329.05 n526 

14.76 210.30 59.82 4,203,674.93 388,013.89 n466 

15.45 210.30 52.77 4,203,816.75 388,476.67 n548 

15.25 210.30 54.78 4,203,774.78 388,325.58 n525 

15.28 210.30 54.49 4,203,781.62 388,353.35 n530 

15.97 210.30 47.46 4,203,504.33 388,609.33 n638 

15.25 210.30 54.75 4,203,787.25 388,361.61 n531 

15.39 210.30 53.40 4,203,816.45 388,470.38 n547 

15.17 210.30 55.57 4,203,777.58 388,315.98 n524 

15.24 210.30 54.92 4,203,790.75 388,366.73 n532 

15.35 210.30 53.79 4,203,815.89 388,466.73 n546 

15.23 210.30 55.04 4,203,792.40 388,370.15 n533 

13.97 210.30 67.81 4,203,487.73 387,646.58 n394 

14.67 210.30 60.75 4,203,684.33 388,017.29 n467 

14.65 210.30 60.92 4,203,685.98 388,017.88 n468 

15.89 210.30 48.23 4,203,499.94 388,611.25 n639 

15.10 210.30 56.36 4,203,780.38 388,306.39 n523 

15.19 210.30 55.40 4,203,796.74 388,379.16 n534 

15.17 210.30 55.65 4,203,799.91 388,385.71 n535 

15.24 210.30 54.85 4,203,814.37 388,456.85 n545 

15.16 210.30 55.75 4,203,800.64 388,388.33 n536 

15.02 210.30 57.15 4,203,783.18 388,296.79 n522 

14.56 210.30 61.80 4,203,693.64 388,020.93 n469 

14.99 210.30 57.40 4,203,783.99 388,294.04 n521 

15.13 210.30 56.00 4,203,803.33 388,397.96 n537 

15.79 210.30 49.31 4,203,494.05 388,613.83 n640 

15.12 210.30 56.15 4,203,806.01 388,407.59 n538 

15.15 210.30 55.77 4,203,812.85 388,446.96 n544 

15.11 210.30 56.22 4,203,807.19 388,411.81 n539 

15.10 210.30 56.30 4,203,808.09 388,417.35 n540 

14.92 210.30 58.12 4,203,786.51 388,287.37 n520 

15.12 210.30 56.12 4,203,812.24 388,443.00 n543 

15.09 210.30 56.39 4,203,809.69 388,427.22 n541 

15.74 210.30 49.83 4,203,490.68 388,612.64 n641 

15.09 210.30 56.47 4,203,811.29 388,437.09 n542 

13.73 210.30 70.25 4,203,496.17 387,639.64 n392 

14.44 210.30 63.07 4,203,702.93 388,024.62 n470 

14.82 210.30 59.16 4,203,790.04 388,278.01 n519 

14.41 210.30 63.37 4,203,705.29 388,025.56 n471 
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14.72 210.30 60.20 4,203,793.57 388,268.66 n518 

15.58 210.30 51.43 4,203,481.25 388,609.32 n642 

14.29 210.30 64.55 4,203,712.73 388,026.09 n472 

13.51 210.30 72.49 4,203,504.96 387,632.41 n390 

15.52 210.30 52.06 4,203,477.55 388,608.02 n643 

14.57 210.30 61.68 4,203,797.11 388,259.31 n517 

14.20 210.30 65.48 4,203,717.77 388,026.45 n473 

15.42 210.30 53.03 4,203,471.48 388,608.10 n644 

14.15 210.30 66.05 4,203,722.61 388,027.49 n474 

13.33 210.30 74.41 4,203,513.18 387,629.83 n389 

14.41 210.30 63.35 4,203,800.64 388,249.96 n516 

14.26 210.30 64.85 4,203,791.99 388,163.76 n504 

14.26 210.30 64.90 4,203,791.55 388,161.43 n503 

14.23 210.30 65.15 4,203,786.26 388,155.94 n502 

15.27 210.30 54.62 4,203,461.48 388,608.24 n645 

14.01 210.30 67.39 4,203,732.38 388,029.61 n475 

14.19 210.30 65.55 4,203,779.32 388,148.75 n500 

14.22 210.30 65.27 4,203,793.82 388,173.59 n505 

13.16 210.30 76.09 4,203,520.21 387,627.61 n388 

14.14 210.30 66.07 4,203,772.25 388,141.68 n499 

14.26 210.30 64.93 4,203,804.17 388,240.60 n515 

14.24 210.30 65.05 4,203,804.50 388,239.73 n514 

14.16 210.30 65.90 4,203,795.64 388,183.42 n506 

14.08 210.30 66.70 4,203,765.18 388,134.61 n498 

14.05 210.30 67.00 4,203,761.11 388,130.53 n497 

14.04 210.30 67.15 4,203,760.26 388,126.38 n496 

14.12 210.30 66.32 4,203,796.53 388,188.18 n507 

13.88 210.30 68.79 4,203,742.15 388,031.72 n476 

14.00 210.30 67.51 4,203,758.25 388,116.59 n495 

15.11 210.30 56.21 4,203,451.49 388,608.38 n646 

14.00 210.30 67.54 4,203,758.15 388,116.07 n494 

15.09 210.30 56.46 4,203,449.84 388,608.40 n647 

14.13 210.30 66.20 4,203,804.73 388,230.67 n513 

14.08 210.30 66.76 4,203,799.34 388,192.50 n508 

13.95 210.30 68.06 4,203,758.39 388,106.61 n493 

12.99 210.30 77.80 4,203,524.00 387,639.65 n386 

13.94 210.30 68.16 4,203,758.44 388,104.68 n492 

13.92 210.30 68.33 4,203,763.84 388,098.68 n491 

13.80 210.30 69.56 4,203,750.63 388,037.01 n478 

14.05 210.30 67.06 4,203,804.98 388,220.68 n512 

13.79 210.30 69.73 4,203,759.10 388,042.32 n479 

13.77 210.30 69.85 4,203,760.46 388,043.18 n480 

14.01 210.30 67.42 4,203,805.23 388,210.68 n511 

13.99 210.30 67.61 4,203,804.80 388,200.88 n509 

13.99 210.30 67.63 4,203,805.45 388,201.87 n510 

13.83 210.30 69.29 4,203,770.52 388,091.24 n490 

14.98 210.30 57.49 4,203,441.54 388,609.34 n648 

13.75 210.30 70.04 4,203,766.99 388,048.44 n481 

13.75 210.30 70.09 4,203,769.84 388,050.73 n482 

14.96 210.30 57.73 4,203,439.64 388,609.56 n649 

12.84 210.30 79.33 4,203,527.00 387,649.19 n385 

13.73 210.30 70.32 4,203,773.34 388,056.02 n483 

13.73 210.30 70.30 4,203,776.29 388,083.08 n488 

13.70 210.30 70.55 4,203,779.46 388,078.56 n487 

12.77 210.30 80.12 4,203,531.87 387,664.64 n383 

13.69 210.30 70.68 4,203,779.57 388,074.09 n486 

12.75 210.30 80.25 4,203,535.47 387,665.86 n382 
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13.67 210.30 70.90 4,203,778.85 388,064.36 n484 

12.74 210.30 80.37 4,203,544.94 387,669.05 n381 

13.67 210.30 70.93 4,203,779.75 388,065.73 n485 

14.87 210.30 58.71 4,203,432.31 388,606.15 n650 

12.75 210.30 80.33 4,203,530.01 387,658.72 n384 

14.86 210.30 58.79 4,203,430.79 388,605.45 n651 

12.68 210.30 80.95 4,203,554.41 387,672.25 n380 

12.63 210.30 81.56 4,203,563.88 387,675.45 n379 

14.78 210.30 59.60 4,203,422.47 388,605.09 n652 

12.60 210.30 81.79 4,203,566.43 387,676.32 n378 

14.72 210.30 60.19 4,203,417.50 388,604.87 n653 

12.49 210.30 82.92 4,203,573.74 387,676.32 n377 

12.35 210.30 84.32 4,203,583.73 387,676.32 n376 

14.54 210.30 62.07 4,203,387.10 388,589.13 n659 

14.53 210.30 62.10 4,203,383.81 388,586.70 n660 

14.49 210.30 62.55 4,203,412.51 388,604.34 n654 

14.46 210.30 62.89 4,203,401.53 388,599.76 n657 

14.46 210.30 62.89 4,203,395.15 388,595.06 n658 

12.22 210.30 85.65 4,203,593.73 387,676.32 n375 

14.48 210.30 62.65 4,203,378.46 388,584.21 n661 

12.18 210.30 86.06 4,203,600.68 387,681.84 n373 

12.18 210.30 86.09 4,203,597.19 387,676.32 n374 

14.39 210.30 63.56 4,203,403.36 388,600.75 n656 

14.37 210.30 63.81 4,203,409.39 388,604.01 n655 

14.40 210.30 63.42 4,203,369.38 388,579.03 n664 

14.40 210.30 63.47 4,203,369.80 388,580.17 n662 

12.09 210.30 87.03 4,203,606.01 387,690.30 n372 

14.37 210.30 63.79 4,203,367.50 388,579.73 n665 

12.01 210.30 87.86 4,203,611.37 387,698.80 n370 

11.88 210.30 89.13 4,203,618.23 387,706.00 n369 

14.13 210.30 66.17 4,203,369.55 388,586.66 n666 

11.78 210.30 90.13 4,203,623.21 387,711.24 n368 

11.75 210.30 90.50 4,203,625.16 387,713.21 n367 

11.65 210.30 91.52 4,203,632.20 387,720.31 n366 

11.58 210.30 92.17 4,203,639.24 387,727.41 n365 

11.54 210.30 92.61 4,203,646.27 387,734.52 n364 

11.43 210.30 93.70 4,203,653.31 387,741.62 n363 

13.76 210.30 69.97 4,203,372.40 388,596.24 n667 

11.33 210.30 94.74 4,203,660.34 387,748.72 n362 

11.30 210.30 95.04 4,203,662.63 387,751.03 n361 

11.22 210.30 95.86 4,203,669.20 387,752.56 n360 

11.09 210.30 97.24 4,203,678.39 387,754.71 n359 

11.08 210.30 97.32 4,203,678.95 387,754.79 n358 

10.94 210.30 98.70 4,203,688.83 387,756.29 n357 

13.31 210.30 74.56 4,203,375.24 388,605.82 n668 

10.89 210.30 99.23 4,203,692.65 387,756.86 n356 

10.83 210.30 99.85 4,203,696.99 387,761.20 n355 

10.74 210.30 100.80 4,203,704.05 387,768.27 n354 

10.72 210.30 101.01 4,203,705.54 387,769.76 n353 

10.64 210.30 101.77 4,203,710.98 387,775.48 n352 

13.02 210.30 77.52 4,203,380.85 388,614.10 n670 

10.54 210.30 102.82 4,203,717.88 387,782.72 n351 

10.46 210.30 103.67 4,203,722.99 387,788.10 n350 

12.91 210.30 78.67 4,203,389.12 388,631.93 n673 

10.43 210.30 103.98 4,203,725.18 387,789.46 n349 

12.88 210.30 78.98 4,203,386.47 388,622.37 n671 

12.88 210.30 78.97 4,203,387.16 388,623.39 n672 
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12.85 210.30 79.22 4,203,391.36 388,641.68 n674 

10.30 210.30 105.22 4,203,733.68 387,794.73 n348 

12.79 210.30 79.91 4,203,393.60 388,651.42 n675 

10.18 210.30 106.49 4,203,742.17 387,800.00 n347 

10.16 210.30 106.71 4,203,743.67 387,800.92 n346 

12.67 210.30 81.07 4,203,395.84 388,661.16 n676 

12.66 210.30 81.22 4,203,400.01 388,679.28 n678 

12.66 210.30 81.23 4,203,398.78 388,679.96 n679 

12.64 210.30 81.37 4,203,398.08 388,670.91 n677 

10.06 210.30 107.74 4,203,750.03 387,806.16 n345 

12.59 210.30 81.93 4,203,390.02 388,684.79 n680 

9.95 210.30 108.80 4,203,757.74 387,812.52 n344 

9.94 210.30 108.93 4,203,758.81 387,813.40 n343 

12.49 210.30 82.91 4,203,381.27 388,689.62 n681 

9.86 210.30 109.72 4,203,763.08 387,820.88 n342 

12.44 210.30 83.42 4,203,372.52 388,694.44 n682 

12.41 210.30 83.80 4,203,363.76 388,699.27 n683 

12.41 210.30 83.77 4,203,355.01 388,704.10 n684 

9.77 210.30 110.68 4,203,768.03 387,829.57 n341 

12.38 210.30 84.05 4,203,346.25 388,708.93 n685 

9.74 210.30 110.93 4,203,769.33 387,831.85 n340 

12.36 210.30 84.24 4,203,343.53 388,710.43 n686 

12.33 210.30 84.56 4,203,337.59 388,713.92 n687 

9.68 210.30 111.64 4,203,773.70 387,837.79 n339 

12.31 210.30 84.75 4,203,328.97 388,718.97 n688 

12.27 210.30 85.18 4,203,320.34 388,724.03 n689 

9.58 210.30 112.61 4,203,779.62 387,845.84 n338 

12.23 210.30 85.55 4,203,311.72 388,729.09 n690 

9.54 210.30 113.05 4,203,782.38 387,849.58 n337 

9.49 210.30 113.57 4,203,787.09 387,852.10 n336 

12.18 210.30 86.14 4,203,303.09 388,734.15 n691 

12.12 210.30 86.74 4,203,294.47 388,739.20 n692 

9.39 210.30 114.57 4,203,795.91 387,856.81 n335 

9.33 210.30 115.17 4,203,801.54 387,859.82 n334 

12.06 210.30 87.29 4,203,285.84 388,744.26 n693 

9.30 210.30 115.50 4,203,804.70 387,861.58 n333 

9.21 210.30 116.34 4,203,813.43 387,866.45 n332 

11.95 210.30 88.49 4,203,277.22 388,749.32 n694 

9.18 210.30 116.69 4,203,818.78 387,869.43 n331 

9.16 210.30 116.91 4,203,821.61 387,872.07 n330 

11.89 210.30 89.08 4,203,268.60 388,754.37 n695 

9.11 210.30 117.44 4,203,828.92 387,878.90 n329 

9.09 210.30 117.64 4,203,832.29 387,882.05 n328 

9.06 210.30 117.87 4,203,834.74 387,886.85 n327 

11.84 210.30 89.57 4,203,259.97 388,759.43 n696 

9.02 210.30 118.30 4,203,839.28 387,895.75 n326 

8.99 210.30 118.65 4,203,843.07 387,903.17 n325 

8.98 210.30 118.72 4,203,844.25 387,904.34 n324 

8.94 210.30 119.12 4,203,851.37 387,911.36 n323 

8.93 210.30 119.20 4,203,853.49 387,913.45 n322 

8.92 210.30 119.33 4,203,858.87 387,917.96 n321 

8.90 210.30 119.51 4,203,866.54 387,924.38 n320 

11.74 210.30 90.56 4,203,251.35 388,764.49 n697 

8.88 210.30 119.76 4,203,874.21 387,930.79 n319 

8.86 210.30 119.92 4,203,879.17 387,934.95 n318 

8.85 210.30 120.01 4,203,881.08 387,937.91 n317 

8.82 210.30 120.36 4,203,886.50 387,946.31 n316 
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8.78 210.30 120.72 4,203,891.91 387,954.72 n315 

8.77 210.30 120.83 4,203,894.08 387,958.07 n314 

8.76 210.30 120.97 4,203,897.78 387,962.80 n313 

11.64 210.30 91.63 4,203,242.72 388,769.55 n698 

8.74 210.30 121.18 4,203,903.93 387,970.68 n312 

11.62 210.30 91.79 4,203,241.21 388,770.44 n699 

8.70 210.30 121.61 4,203,910.09 387,978.56 n311 

8.67 210.30 121.87 4,203,913.51 387,982.93 n310 

8.65 210.30 122.08 4,203,916.58 387,986.15 n309 

11.54 210.30 92.67 4,203,237.04 388,763.33 n700 

8.58 210.30 122.86 4,203,923.48 387,993.38 n308 

8.48 210.30 123.81 4,203,930.38 388,000.61 n307 

11.41 210.30 93.99 4,203,231.98 388,754.70 n701 

11.39 210.30 94.18 4,203,231.16 388,753.30 n702 

8.41 210.30 124.55 4,203,935.64 388,006.12 n306 

8.39 210.30 124.78 4,203,937.93 388,005.47 n305 

11.29 210.30 95.21 4,203,234.92 388,745.82 n703 

8.28 210.30 125.88 4,203,947.54 388,002.70 n304 

11.17 210.30 96.36 4,203,239.41 388,736.89 n704 

11.08 210.30 97.29 4,203,243.90 388,727.95 n705 

11.07 210.30 97.41 4,203,244.92 388,725.92 n706 

10.99 210.30 98.22 4,203,243.42 388,718.35 n707 

7.92 210.30 129.55 4,203,957.14 387,999.94 n303 

10.86 210.30 99.54 4,203,241.48 388,708.54 n708 

7.76 210.30 131.12 4,203,946.72 387,973.20 n294 

7.79 210.30 130.90 4,203,966.75 387,997.18 n302 

7.74 210.30 131.33 4,203,971.01 387,995.95 n301 

7.71 210.30 131.72 4,203,948.62 387,972.39 n295 

7.63 210.30 132.46 4,203,900.94 387,910.18 n285 

7.63 210.30 132.53 4,203,894.84 387,902.26 n284 

7.72 210.30 131.62 4,203,969.44 387,990.62 n300 

7.61 210.30 132.75 4,203,888.73 387,894.34 n283 

7.63 210.30 132.53 4,203,907.04 387,918.10 n286 

7.62 210.30 132.59 4,203,913.14 387,926.02 n287 

7.62 210.30 132.59 4,203,913.44 387,926.40 n288 

7.58 210.30 133.04 4,203,883.59 387,887.66 n282 

7.61 210.30 132.65 4,203,918.95 387,934.15 n289 

7.57 210.30 133.14 4,203,882.47 387,886.56 n281 

7.62 210.30 132.56 4,203,930.54 387,950.45 n291 

7.62 210.30 132.64 4,203,924.74 387,942.30 n290 

10.70 210.30 101.22 4,203,239.54 388,698.73 n709 

7.61 210.30 132.74 4,203,942.13 387,966.74 n293 

7.60 210.30 132.84 4,203,936.33 387,958.60 n292 

7.50 210.30 133.77 4,203,875.35 387,879.54 n280 

7.58 210.30 132.96 4,203,966.61 387,981.03 n299 

7.42 210.30 134.66 4,203,868.23 387,872.52 n279 

10.59 210.30 102.32 4,203,238.46 388,693.27 n710 

7.48 210.30 133.99 4,203,963.78 387,971.44 n298 

7.45 210.30 134.33 4,203,957.82 387,968.48 n296 

7.45 210.30 134.37 4,203,962.34 387,966.56 n297 

10.48 210.30 103.40 4,203,234.71 388,690.91 n711 

7.30 210.30 135.88 4,203,861.11 387,865.51 n278 

10.45 210.30 103.79 4,203,232.88 388,689.76 n712 

7.20 210.30 136.93 4,203,854.04 387,858.45 n276 

10.33 210.30 105.00 4,203,227.52 388,684.04 n713 

7.12 210.30 137.70 4,203,849.92 387,849.35 n275 

7.04 210.30 138.52 4,203,845.80 387,840.24 n274 
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6.96 210.30 139.33 4,203,841.68 387,831.13 n273 

6.90 210.30 139.90 4,203,837.87 387,822.71 n272 

6.90 210.30 139.92 4,203,837.28 387,822.23 n271 

6.89 210.30 140.09 4,203,829.52 387,815.92 n270 

6.87 210.30 140.22 4,203,823.43 387,810.97 n269 

6.87 210.30 140.27 4,203,823.91 387,808.88 n268 

6.83 210.30 140.63 4,203,826.18 387,799.15 n267 

6.79 210.30 141.11 4,203,828.45 387,789.41 n266 

6.70 210.30 142.00 4,203,831.04 387,778.28 n264 

6.63 210.30 142.72 4,203,827.19 387,770.63 n263 

9.90 210.30 109.37 4,203,220.67 388,676.76 n714 

5.70 210.30 152.14 4,204,080.40 387,319.98 n103 

5.70 210.30 152.17 4,204,080.70 387,329.97 n104 

5.69 210.30 152.24 4,204,080.79 387,332.97 n105 

5.67 210.30 152.44 4,204,080.11 387,309.99 n102 

5.68 210.30 152.39 4,204,073.80 387,333.19 n106 

5.64 210.30 152.78 4,204,079.81 387,299.99 n101 

5.66 210.30 152.59 4,204,063.81 387,333.51 n107 

5.60 210.30 153.17 4,204,079.51 387,290.00 n100 

5.65 210.30 152.73 4,204,059.97 387,333.63 n108 

6.50 210.30 144.04 4,203,822.69 387,761.70 n262 

5.58 210.30 153.36 4,204,079.36 387,285.03 n99 

5.56 210.30 153.58 4,204,079.40 387,280.01 n98 

5.60 210.30 153.18 4,204,054.21 387,331.45 n109 

5.51 210.30 154.13 4,204,079.49 387,270.01 n97 

5.45 210.30 154.69 4,204,079.57 387,260.01 n96 

6.36 210.30 145.40 4,203,818.19 387,752.77 n261 

5.51 210.30 154.09 4,204,044.85 387,327.92 n110 

5.40 210.30 155.25 4,204,079.66 387,250.01 n95 

5.48 210.30 154.42 4,204,041.88 387,326.80 n111 

5.34 210.30 155.80 4,204,079.74 387,240.02 n94 

5.29 210.30 156.36 4,204,079.83 387,230.02 n93 

5.40 210.30 155.25 4,204,038.37 387,320.96 n112 

6.21 210.30 146.94 4,203,813.69 387,743.84 n260 

5.23 210.30 157.02 4,204,079.91 387,220.02 n92 

6.15 210.30 147.56 4,203,811.95 387,740.38 n259 

5.16 210.30 157.67 4,204,080.00 387,210.02 n91 

5.14 210.30 157.91 4,204,080.02 387,207.38 n90 

5.27 210.30 156.51 4,204,033.40 387,312.69 n113 

5.27 210.30 156.56 4,204,033.08 387,312.53 n114 

6.05 210.30 148.57 4,203,806.77 387,737.11 n258 

5.01 210.30 159.19 4,204,079.78 387,200.03 n89 

5.16 210.30 157.70 4,204,024.24 387,307.86 n115 

5.89 210.30 150.26 4,203,737.84 387,697.57 n247 

5.89 210.30 150.26 4,203,739.04 387,698.27 n248 

5.93 210.30 149.83 4,203,798.32 387,731.77 n257 

5.14 210.30 157.92 4,204,021.67 387,306.51 n116 

5.86 210.30 150.56 4,203,729.20 387,692.55 n246 

5.86 210.30 150.59 4,203,745.93 387,703.44 n249 

5.82 210.30 150.90 4,203,720.55 387,687.52 n245 

5.08 210.30 158.48 4,204,016.25 387,301.93 n117 

5.78 210.30 151.37 4,203,711.91 387,682.50 n244 

5.82 210.30 151.00 4,203,753.92 387,709.44 n250 

5.81 210.30 151.02 4,203,754.35 387,709.76 n251 

5.84 210.30 150.75 4,203,789.87 387,726.43 n256 

5.81 210.30 151.10 4,203,763.23 387,713.01 n252 

5.75 210.30 151.64 4,203,706.76 387,679.50 n243 
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5.80 210.30 151.15 4,203,772.62 387,716.45 n253 

5.80 210.30 151.17 4,203,776.12 387,717.73 n254 

5.73 210.30 151.86 4,203,704.66 387,676.05 n242 

5.80 210.30 151.20 4,203,781.42 387,721.08 n255 

5.00 210.30 159.33 4,204,008.61 387,295.48 n118 

4.81 210.30 161.28 4,204,079.45 387,190.04 n88 

5.64 210.30 152.82 4,203,699.47 387,667.51 n241 

4.91 210.30 160.23 4,204,000.97 387,289.04 n119 

4.68 210.30 162.56 4,204,079.12 387,180.05 n87 

4.67 210.30 162.71 4,204,078.80 387,170.05 n86 

4.87 210.30 160.68 4,203,996.99 387,285.68 n120 

5.53 210.30 153.93 4,203,694.28 387,658.96 n240 

4.62 210.30 163.15 4,204,078.47 387,160.06 n85 

4.83 210.30 161.04 4,203,994.84 387,281.40 n121 

5.43 210.30 154.90 4,203,690.41 387,652.59 n239 

4.54 210.30 163.98 4,204,078.14 387,150.03 n83 

4.76 210.30 161.76 4,203,990.36 387,272.46 n122 

5.40 210.30 155.24 4,203,688.87 387,650.57 n238 

4.48 210.30 164.66 4,204,074.16 387,140.90 n82 

4.69 210.30 162.44 4,203,985.87 387,263.53 n123 

4.43 210.30 165.08 4,204,070.16 387,131.74 n81 

4.41 210.30 165.35 4,204,067.56 387,125.78 n80 

4.39 210.30 165.52 4,204,067.23 387,122.30 n79 

5.28 210.30 156.50 4,203,682.81 387,642.62 n237 

4.64 210.30 163.01 4,203,981.38 387,254.59 n124 

4.34 210.30 166.05 4,204,066.26 387,112.35 n78 

4.58 210.30 163.57 4,203,976.89 387,245.66 n125 

5.19 210.30 157.43 4,203,676.75 387,634.67 n236 

4.29 210.30 166.60 4,204,065.29 387,102.40 n77 

4.54 210.30 164.04 4,203,972.41 387,236.73 n126 

4.23 210.30 167.16 4,204,064.32 387,092.45 n76 

5.10 210.30 158.33 4,203,670.69 387,626.72 n235 

4.50 210.30 164.41 4,203,967.98 387,227.91 n127 

4.18 210.30 167.71 4,204,063.35 387,082.50 n75 

4.48 210.30 164.57 4,203,958.58 387,231.70 n129 

5.05 210.30 158.83 4,203,667.09 387,622.00 n234 

4.47 210.30 164.75 4,203,949.31 387,235.44 n130 

4.13 210.30 168.23 4,204,062.38 387,072.55 n74 

4.46 210.30 164.83 4,203,940.04 387,239.18 n131 

4.46 210.30 164.83 4,203,939.01 387,239.60 n132 

5.02 210.30 159.15 4,203,664.13 387,619.21 n233 

4.46 210.30 164.84 4,203,930.38 387,241.72 n133 

4.45 210.30 164.90 4,203,920.67 387,244.10 n134 

4.07 210.30 168.75 4,204,061.41 387,062.60 n73 

4.44 210.30 164.99 4,203,910.96 387,246.49 n135 

4.44 210.30 165.05 4,203,902.69 387,248.53 n136 

4.44 210.30 165.06 4,203,901.26 387,248.92 n137 

4.49 210.30 164.47 4,203,824.11 387,269.99 n145 

4.49 210.30 164.55 4,203,833.75 387,267.36 n144 

4.48 210.30 164.65 4,203,843.40 387,264.72 n143 

4.50 210.30 164.43 4,203,814.46 387,272.62 n146 

4.47 210.30 164.76 4,203,853.04 387,262.09 n142 

4.43 210.30 165.11 4,203,891.62 387,251.55 n138 

4.50 210.30 164.43 4,203,805.02 387,275.20 n147 

4.50 210.30 164.43 4,203,804.81 387,275.21 n148 

4.45 210.30 164.90 4,203,862.69 387,259.45 n141 

4.94 210.30 159.92 4,203,656.85 387,612.36 n232 
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4.44 210.30 165.01 4,203,872.33 387,256.82 n140 

4.43 210.30 165.09 4,203,881.97 387,254.18 n139 

4.02 210.30 169.26 4,204,060.44 387,052.65 n72 

4.48 210.30 164.59 4,203,794.81 387,275.28 n149 

3.97 210.30 169.78 4,204,059.47 387,042.70 n71 

4.89 210.30 160.48 4,203,649.57 387,605.51 n231 

4.46 210.30 164.81 4,203,784.82 387,275.36 n150 

4.87 210.30 160.60 4,203,647.80 387,603.83 n230 

3.93 210.30 170.24 4,204,058.50 387,032.75 n70 

4.84 210.30 160.97 4,203,648.26 387,596.29 n229 

4.41 210.30 165.32 4,203,775.09 387,275.43 n151 

4.41 210.30 165.33 4,203,774.83 387,275.49 n152 

4.80 210.30 161.33 4,203,648.70 387,589.07 n228 

3.88 210.30 170.69 4,204,057.53 387,022.80 n69 

4.79 210.30 161.43 4,203,649.78 387,586.52 n227 

3.84 210.30 171.15 4,204,056.56 387,012.85 n68 

4.75 210.30 161.87 4,203,653.67 387,577.31 n226 

4.36 210.30 165.87 4,203,765.01 387,277.36 n153 

4.57 210.30 163.69 4,203,601.23 387,378.59 n195 

3.82 210.30 171.32 4,204,056.20 387,009.15 n67 

4.57 210.30 163.68 4,203,601.22 387,382.32 n196 

4.56 210.30 163.76 4,203,598.95 387,372.75 n194 

4.58 210.30 163.63 4,203,601.22 387,392.32 n197 

4.72 210.30 162.14 4,203,657.56 387,568.10 n225 

4.58 210.30 163.62 4,203,601.22 387,402.51 n199 

4.71 210.30 162.28 4,203,659.85 387,562.68 n224 

4.54 210.30 164.01 4,203,595.33 387,363.44 n192 

4.58 210.30 163.63 4,203,603.00 387,412.15 n200 

4.70 210.30 162.37 4,203,660.24 387,558.59 n223 

3.79 210.30 171.61 4,204,055.85 387,002.88 n66 

4.58 210.30 163.61 4,203,604.82 387,421.98 n201 

4.58 210.30 163.60 4,203,606.64 387,431.81 n202 

4.58 210.30 163.61 4,203,607.12 387,434.41 n203 

4.51 210.30 164.29 4,203,597.41 387,353.66 n191 

4.68 210.30 162.61 4,203,661.21 387,548.64 n222 

4.57 210.30 163.69 4,203,611.21 387,440.53 n204 

4.65 210.30 162.83 4,203,662.17 387,538.69 n221 

4.65 210.30 162.84 4,203,662.23 387,538.04 n220 

4.31 210.30 166.40 4,203,755.19 387,279.24 n154 

4.49 210.30 164.56 4,203,599.41 387,344.29 n190 

4.48 210.30 164.57 4,203,599.54 387,343.90 n189 

4.64 210.30 162.99 4,203,658.53 387,529.45 n219 

4.56 210.30 163.80 4,203,616.77 387,448.84 n205 

3.74 210.30 172.14 4,204,055.29 386,992.89 n65 

4.62 210.30 163.14 4,203,654.57 387,520.27 n218 

4.56 210.30 163.82 4,203,617.90 387,450.54 n206 

4.62 210.30 163.21 4,203,653.01 387,516.65 n217 

4.46 210.30 164.86 4,203,602.61 387,334.38 n188 

4.60 210.30 163.36 4,203,653.51 387,510.62 n216 

4.55 210.30 163.90 4,203,624.78 387,454.52 n207 

4.43 210.30 165.12 4,203,605.69 387,324.87 n187 

4.54 210.30 164.01 4,203,633.44 387,459.53 n208 

4.58 210.30 163.65 4,203,654.33 387,500.65 n215 

4.26 210.30 166.84 4,203,745.37 387,281.12 n155 

4.54 210.30 164.04 4,203,639.73 387,463.17 n209 

4.41 210.30 165.31 4,203,608.04 387,317.61 n186 

4.54 210.30 164.05 4,203,641.34 387,465.37 n210 
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4.40 210.30 165.39 4,203,609.59 387,315.82 n185 

4.55 210.30 163.87 4,203,655.15 387,490.69 n214 

4.55 210.30 163.94 4,203,655.62 387,484.97 n213 

4.54 210.30 163.99 4,203,653.12 387,481.53 n212 

4.25 210.30 166.97 4,203,741.83 387,281.80 n156 

3.68 210.30 172.78 4,204,054.73 386,982.91 n64 

4.53 210.30 164.08 4,203,647.23 387,473.45 n211 

4.37 210.30 165.74 4,203,616.21 387,308.18 n183 

4.23 210.30 167.14 4,203,740.39 387,275.57 n157 

4.34 210.30 166.07 4,203,624.91 387,303.49 n182 

3.62 210.30 173.42 4,204,054.17 386,972.93 n63 

4.20 210.30 167.51 4,203,738.14 387,265.83 n158 

4.30 210.30 166.40 4,203,633.71 387,298.74 n181 

4.17 210.30 167.74 4,203,736.85 387,260.28 n159 

4.27 210.30 166.75 4,203,642.51 387,293.99 n180 

4.16 210.30 167.85 4,203,737.05 387,255.98 n160 

4.26 210.30 166.91 4,203,646.34 387,291.92 n179 

3.55 210.30 174.06 4,204,053.61 386,962.95 n62 

4.24 210.30 167.06 4,203,651.42 387,289.46 n178 

4.15 210.30 167.93 4,203,737.51 387,246.00 n161 

4.15 210.30 167.97 4,203,737.77 387,240.26 n162 

4.22 210.30 167.28 4,203,660.41 387,285.10 n177 

4.15 210.30 168.01 4,203,733.54 387,239.85 n163 

4.21 210.30 167.39 4,203,664.85 387,282.95 n176 

4.14 210.30 168.04 4,203,729.12 387,239.41 n164 

4.20 210.30 167.47 4,203,669.77 387,281.75 n175 

4.19 210.30 167.59 4,203,679.48 387,279.38 n174 

4.14 210.30 168.05 4,203,725.86 387,243.91 n165 

4.19 210.30 167.62 4,203,682.67 387,278.60 n173 

4.17 210.30 167.73 4,203,688.76 387,275.77 n172 

4.14 210.30 168.09 4,203,719.99 387,252.01 n166 

4.14 210.30 168.10 4,203,715.07 387,258.79 n167 

4.15 210.30 167.94 4,203,697.82 387,271.55 n171 

4.14 210.30 168.10 4,203,713.84 387,259.85 n168 

4.14 210.30 168.05 4,203,703.11 387,269.09 n170 

4.14 210.30 168.10 4,203,706.27 387,266.37 n169 

3.47 210.30 174.88 4,204,053.06 386,952.97 n61 

3.39 210.30 175.70 4,204,052.50 386,942.98 n60 

3.37 210.30 175.94 4,204,052.35 386,940.27 n59 

3.31 210.30 176.60 4,204,052.28 386,932.99 n58 

3.22 210.30 177.50 4,204,052.19 386,922.99 n57 

3.12 210.30 178.45 4,204,052.09 386,913.00 n56 

3.04 210.30 179.27 4,204,052.01 386,904.48 n55 

3.03 210.30 179.42 4,204,052.13 386,903.00 n54 

2.91 210.30 180.67 4,204,052.94 386,893.04 n53 

2.81 210.30 181.63 4,204,053.53 386,885.73 n52 

2.78 210.30 181.98 4,204,054.02 386,883.11 n51 

2.64 210.30 183.39 4,204,055.72 386,874.12 n50 

2.62 210.30 183.58 4,204,056.04 386,873.33 n49 

2.45 210.30 185.34 4,204,059.73 386,864.04 n48 

2.34 210.30 186.40 4,204,060.73 386,861.53 n47 

2.32 210.30 186.65 4,204,067.76 386,859.58 n46 

2.29 210.30 186.92 4,204,077.39 386,856.90 n45 

2.27 210.30 187.11 4,204,081.43 386,855.78 n44 

2.19 210.30 187.94 4,204,079.85 386,850.19 n43 

2.13 210.30 188.58 4,204,074.66 386,845.21 n41 

2.09 210.30 189.02 4,204,078.12 386,844.07 n42 
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Junction Table - Time: 0.00 hours 

Pressure 
(bars) 

Hydraulic Grade 
(m) 

Elevation 
(m) 

Y 
(m) 

X 
(m) 

Label 

2.06 210.30 189.34 4,204,065.17 386,848.34 n40 

2.01 210.30 189.79 4,204,055.67 386,851.47 n39 

1.99 210.30 190.00 4,204,052.25 386,852.60 n38 

1.91 210.30 190.85 4,204,045.86 386,852.60 n37 

1.79 210.30 192.02 4,204,035.86 386,852.60 n36 

1.60 210.30 193.97 4,204,025.86 386,852.60 n35 

1.37 210.30 196.36 4,204,014.61 386,851.29 n33 

1.28 210.30 197.20 4,204,015.80 386,845.62 n32 

1.28 210.30 197.28 4,204,018.03 386,843.06 n31 

1.24 210.30 197.63 4,204,024.59 386,835.51 n30 

1.21 210.30 198.00 4,204,026.96 386,832.78 n29 

1.15 210.30 198.58 4,204,030.64 386,827.57 n28 

1.08 210.30 199.28 4,204,033.71 386,823.21 n27 

1.03 210.30 199.79 4,204,036.64 386,819.59 n26 

0.96 210.30 200.47 4,204,042.56 386,812.29 n25 

0.96 210.30 200.56 4,204,050.09 386,804.83 n23 

0.96 210.30 200.49 4,204,042.99 386,811.86 n24 

0.95 210.30 200.60 4,204,051.85 386,803.09 n22 

0.91 210.30 200.99 4,204,056.48 386,797.16 n21 

0.90 210.30 201.13 4,204,058.16 386,795.02 n20 

0.82 210.30 201.94 4,204,061.51 386,788.56 n19 

0.80 210.30 202.11 4,204,062.11 386,787.40 n18 

0.71 210.30 203.02 4,204,062.83 386,782.59 n17 

0.64 210.30 203.73 4,204,062.48 386,778.78 n16 

0.60 210.30 204.15 4,204,062.21 386,775.91 n15 

0.50 210.30 205.25 4,204,061.55 386,769.35 n14 

0.37 210.30 206.50 4,204,060.27 386,758.91 n12 

0.37 210.30 206.54 4,204,060.23 386,758.62 n11 

0.31 210.30 207.19 4,204,061.23 386,751.91 n10 

0.29 210.30 207.34 4,204,062.46 386,749.26 n9 

0.25 210.30 207.74 4,204,064.85 386,744.11 n8 

0.24 210.30 207.88 4,204,067.20 386,740.48 n7 

0.22 210.30 208.05 4,204,070.15 386,735.93 n6 

0.21 210.30 208.18 4,204,072.93 386,732.30 n5 

0.17 210.30 208.58 4,204,077.28 386,726.63 n4 

0.15 210.30 208.81 4,204,078.89 386,724.27 n3 

0.12 210.30 209.03 4,204,081.54 386,720.39 n2 

 Page 51 of 51 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

WaterGEMS CONNECT Edition Update 2 

[10.02.03.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 

BASIL_VELO_WATERGEMS-TELIKH-

LYSH.wtg 



 

Scenario Summary 
 

 

20287 ID 

TCV1-CLOSE-10sec Label 

 Notes 

Base Active Topology Active Topology 

Base User Data Extensions User Data Extensions 

DN355 Physical 

Base Demand Demand 

FCV_active(430m3/h) Initial Settings 

Base Operational Operational 

Base Age Age 

Base Constituent Constituent 

Base Trace Trace 

Base Fire Flow Fire Flow 

Base Energy Cost Energy Cost 

Base Pressure Dependent Demand Pressure Dependent Demand 

TCV-1 CLOSE-10SEC Transient 

Base Failure History Failure History 

Base SCADA SCADA 

Base Calculation Options Steady State / EPS Solver Calculation 
Options 

Transient Solver - LAM1 Transient Solver Calculation Options 
 

 

Profile - 1 : Hydraulic Grade 

Hydraulic Grade 

(Minimum) 
(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

210.30 209.00 0.00 p1:R-1 

205.47 209.03 5.39 p1:n2 

205.47 209.03 5.49 p2:n2 

205.47 208.81 10.10 p2:n3 

205.47 208.81 10.18 p3:n3 

202.10 208.58 12.98 p3:n4 

202.10 208.58 13.09 p4:n4 

203.61 208.18 20.10 p4:n5 

203.61 208.18 20.22 p5:n5 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

201.48 208.05 24.70 p5:n6 

201.48 208.05 24.80 p6:n6 

201.09 207.88 30.12 p6:n7 

201.09 207.88 30.21 p7:n7 

199.79 207.74 34.45 p7:n8 

199.79 207.74 34.55 p8:n8 

197.66 207.34 40.13 p8:n9 

197.66 207.34 40.22 p9:n9 

198.64 207.19 43.08 p9:n10 

198.64 207.19 43.18 p10:n10 

197.84 206.54 49.86 p10:n11 

197.84 206.54 49.93 p11:n11 

198.55 206.50 50.22 p11:n12 

198.55 206.50 50.33 p12:n12 

199.52 205.25 60.71 p12:n14 

199.52 205.25 60.88 p14:n14 

200.23 204.15 67.43 p14:n15 

200.23 204.15 67.53 p15:n15 

200.36 203.73 70.38 p15:n16 

200.36 203.73 70.45 p16:n16 

200.91 203.02 74.27 p16:n17 

200.91 203.02 74.36 p17:n17 

201.02 202.11 79.20 p17:n18 

201.02 202.11 79.27 p18:n18 

200.78 201.94 80.56 p18:n19 

200.78 201.94 80.64 p19:n19 

200.68 201.13 87.82 p19:n20 

200.68 201.13 87.92 p20:n20 

200.62 200.99 90.59 p20:n21 

200.62 200.99 90.69 p21:n21 

200.30 200.60 98.07 p21:n22 

200.30 200.60 98.17 p22:n22 

200.83 200.56 100.60 p22:n23 

200.83 200.56 100.72 p23:n23 

201.09 200.49 110.52 p23:n24 

201.09 200.49 110.62 p24:n24 

201.08 200.47 111.22 p24:n25 

201.08 200.47 111.32 p25:n25 

200.93 199.79 120.55 p25:n26 

200.93 199.79 120.70 p26:n26 

199.88 199.28 125.29 p26:n27 

199.88 199.28 125.39 p27:n27 

200.53 198.58 130.66 p27:n28 

200.53 198.58 130.77 p28:n28 

200.07 198.00 137.05 p28:n29 

200.07 198.00 137.15 p29:n29 

200.72 197.63 140.71 p29:n30 

200.72 197.63 140.85 p30:n30 

200.57 197.28 150.66 p30:n31 

200.57 197.28 150.79 p31:n31 

201.27 197.20 154.12 p31:n32 

201.27 197.20 154.21 p32:n32 

201.77 196.36 159.95 p32:n33 

201.77 196.36 160.12 p33:n33 

202.11 193.97 171.47 p33:n35 

202.11 193.97 171.69 p35:n35 

200.42 192.02 181.67 p35:n36 

200.42 192.02 181.87 p36:n36 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

200.31 190.85 191.74 p36:n37 

200.31 190.85 191.90 p37:n37 

198.51 190.00 198.22 p37:n38 

198.51 190.00 198.32 p38:n38 

199.95 189.79 201.86 p38:n39 

199.95 189.79 201.99 p39:n39 

198.69 189.34 211.81 p39:n40 

198.69 189.34 212.01 p40:n40 

199.40 188.58 221.83 p40:n41 

199.40 188.58 221.97 p41:n41 

200.54 189.01 225.56 p41:n42 

200.54 189.01 225.66 p42:n42 

201.57 187.94 231.98 p42:n43 

201.57 187.94 232.11 p43:n43 

201.21 187.11 237.86 p43:n44 

201.21 187.11 237.96 p44:n44 

201.85 186.92 242.07 p44:n45 

201.85 186.92 242.21 p45:n45 

201.00 186.65 252.01 p45:n46 

201.00 186.65 252.18 p46:n46 

201.39 186.40 259.34 p46:n47 

201.39 186.40 259.44 p47:n47 

200.93 185.34 262.29 p47:n48 

200.93 185.34 262.42 p48:n48 

201.47 183.58 272.36 p48:n49 

201.47 183.58 272.47 p49:n49 

201.15 183.39 273.33 p49:n50 

201.15 183.39 273.43 p50:n50 

201.68 181.98 282.50 p50:n51 

201.68 181.98 282.62 p51:n51 

201.94 181.63 285.26 p51:n52 

201.94 181.63 285.36 p52:n52 

202.66 180.67 292.60 p52:n53 

202.66 180.67 292.78 p53:n53 

203.15 179.42 302.65 p53:n54 

203.15 179.42 302.76 p54:n54 

203.58 179.27 304.23 p54:n55 

203.58 179.27 304.33 p55:n55 

203.52 178.45 312.72 p55:n56 

203.52 178.45 312.90 p56:n56 

203.34 177.50 322.74 p56:n57 

203.34 177.50 322.94 p57:n57 

202.95 176.60 332.78 p57:n58 

202.95 176.60 332.95 p58:n58 

202.64 175.94 340.11 p58:n59 

202.64 175.94 340.21 p59:n59 

202.50 175.70 342.89 p59:n60 

202.50 175.70 343.01 p60:n60 

202.50 174.88 352.85 p60:n61 

202.50 174.88 353.05 p61:n61 

202.22 174.07 362.88 p61:n62 

202.22 174.07 363.08 p62:n62 

202.36 173.42 372.90 p62:n63 

202.36 173.42 373.10 p63:n63 

202.37 172.78 382.91 p63:n64 

202.37 172.78 383.11 p64:n64 

202.11 172.14 392.93 p64:n65 

202.11 172.14 393.13 p65:n65 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

202.49 171.61 402.95 p65:n66 

202.49 171.61 403.11 p66:n66 

202.38 171.32 409.27 p66:n67 

202.38 171.32 409.37 p67:n67 

202.27 171.15 413.02 p67:n68 

202.27 171.15 413.16 p68:n68 

202.27 170.69 422.96 p68:n69 

202.27 170.69 423.16 p69:n69 

202.15 170.24 432.97 p69:n70 

202.15 170.24 433.17 p70:n70 

201.91 169.78 442.98 p70:n71 

201.91 169.78 443.18 p71:n71 

201.88 169.26 452.99 p71:n72 

201.88 169.26 453.19 p72:n72 

201.77 168.75 463.00 p72:n73 

201.77 168.75 463.20 p73:n73 

201.72 168.23 473.01 p73:n74 

201.72 168.23 473.21 p74:n74 

201.78 167.71 483.02 p74:n75 

201.78 167.71 483.22 p75:n75 

201.89 167.16 493.03 p75:n76 

201.89 167.16 493.23 p76:n76 

201.99 166.60 503.05 p76:n77 

201.99 166.60 503.25 p77:n77 

201.91 166.05 513.06 p77:n78 

201.91 166.05 513.26 p78:n78 

201.92 165.52 523.07 p78:n79 

201.92 165.52 523.21 p79:n79 

201.87 165.35 526.64 p79:n80 

201.87 165.35 526.73 p80:n80 

201.93 165.08 533.11 p80:n81 

201.93 165.08 533.28 p81:n81 

201.88 164.66 543.08 p81:n82 

201.88 164.66 543.28 p82:n82 

201.55 163.98 553.06 p82:n83 

201.55 163.98 553.27 p84:n83 

201.61 163.15 563.13 p84:n85 

201.61 163.15 563.34 p85:n85 

201.60 162.71 573.14 p85:n86 

201.60 162.71 573.34 p86:n86 

202.02 162.55 583.15 p86:n87 

202.02 162.55 583.35 p87:n87 

202.28 161.28 593.22 p87:n88 

202.28 161.28 593.42 p88:n88 

202.40 159.19 603.43 p88:n89 

202.40 159.19 603.61 p89:n89 

202.44 157.91 610.92 p89:n90 

202.44 157.91 611.03 p90:n90 

202.24 157.67 613.62 p90:n91 

202.24 157.67 613.75 p91:n91 

202.60 157.02 623.57 p91:n92 

202.60 157.02 623.77 p92:n92 

202.34 156.37 633.59 p92:n93 

202.34 156.37 633.79 p93:n93 

202.33 155.80 643.61 p93:n94 

202.33 155.80 643.81 p94:n94 

201.74 155.25 653.62 p94:n95 

201.74 155.25 653.81 p95:n95 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

201.68 154.69 663.63 p95:n96 

201.68 154.69 663.83 p96:n96 

201.35 154.13 673.65 p96:n97 

201.35 154.13 673.85 p97:n97 

201.07 153.58 683.66 p97:n98 

201.07 153.58 683.81 p98:n98 

201.15 153.36 688.74 p98:n99 

201.15 153.36 688.84 p99:n99 

201.06 153.17 693.71 p99:n100 

201.06 153.17 693.86 p100:n100 

200.90 152.79 703.67 p100:n101 

200.90 152.79 703.87 p101:n101 

201.00 152.44 713.68 p101:n102 

201.00 152.44 713.88 p102:n102 

201.31 152.14 723.67 p102:n103 

201.31 152.14 723.87 p103:n103 

201.14 152.17 733.67 p103:n104 

201.14 152.17 733.80 p104:n104 

201.44 152.24 736.74 p104:n105 

201.44 152.24 736.84 p105:n105 

201.75 152.39 743.70 p105:n106 

201.75 152.39 743.87 p106:n106 

201.73 152.59 753.66 p106:n107 

201.73 152.59 753.80 p107:n107 

201.71 152.73 757.57 p107:n108 

201.71 152.73 757.67 p108:n108 

202.04 153.18 763.72 p108:n109 

202.04 153.18 763.88 p109:n109 

201.81 154.09 773.73 p109:n110 

201.81 154.09 773.86 p110:n110 

201.72 154.43 776.99 p110:n111 

201.72 154.43 777.09 p111:n111 

201.82 155.25 783.82 p111:n112 

201.82 155.25 783.98 p112:n112 

201.71 156.52 793.52 p112:n113 

201.71 156.52 793.62 p113:n113 

201.56 156.57 793.97 p113:n114 

201.56 156.57 794.08 p114:n114 

201.71 157.70 803.94 p114:n115 

201.71 157.70 804.07 p115:n115 

201.69 157.92 806.92 p115:n116 

201.69 157.92 807.02 p116:n116 

201.66 158.48 814.00 p116:n117 

201.66 158.48 814.17 p117:n117 

201.78 159.33 824.00 p117:n118 

201.78 159.33 824.20 p118:n118 

201.81 160.23 834.03 p118:n119 

201.81 160.23 834.19 p119:n119 

201.75 160.68 839.31 p119:n120 

201.75 160.68 839.41 p120:n120 

201.66 161.04 844.12 p120:n121 

201.66 161.04 844.27 p121:n121 

201.62 161.76 854.09 p121:n122 

201.62 161.76 854.29 p122:n122 

201.49 162.44 864.11 p122:n123 

201.49 162.44 864.31 p123:n123 

201.64 163.01 874.13 p123:n124 

201.64 163.01 874.33 p124:n124 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

201.62 163.57 884.14 p124:n125 

201.62 163.57 884.34 p125:n125 

201.62 164.04 894.14 p125:n126 

201.62 164.04 894.34 p126:n126 

201.56 164.41 904.02 p126:n127 

201.56 164.41 904.22 p128:n127 

201.50 164.57 914.16 p128:n129 

201.50 164.57 914.36 p129:n129 

201.58 164.75 924.15 p129:n130 

201.58 164.75 924.35 p130:n130 

201.53 164.83 934.15 p130:n131 

201.53 164.83 934.26 p131:n131 

201.50 164.83 935.35 p131:n132 

201.50 164.83 935.45 p132:n132 

201.20 164.84 944.16 p132:n133 

201.20 164.84 944.35 p133:n133 

201.11 164.90 954.15 p133:n134 

201.11 164.90 954.35 p134:n134 

201.08 164.99 964.15 p134:n135 

201.08 164.99 964.33 p135:n135 

201.01 165.05 972.68 p135:n136 

201.01 165.05 972.78 p136:n136 

201.13 165.06 974.23 p136:n137 

201.13 165.06 974.35 p137:n137 

201.03 165.11 984.14 p137:n138 

201.03 165.11 984.34 p138:n138 

201.17 165.09 994.14 p138:n139 

201.17 165.09 994.34 p139:n139 

201.11 165.01 1,004.14 p139:n140 

201.11 165.01 1,004.34 p140:n140 

201.34 164.90 1,014.13 p140:n141 

201.34 164.90 1,014.33 p141:n141 

201.40 164.76 1,024.13 p141:n142 

201.40 164.76 1,024.34 p142:n142 

201.47 164.65 1,034.13 p142:n143 

201.47 164.65 1,034.33 p143:n143 

201.44 164.55 1,044.13 p143:n144 

201.44 164.55 1,044.33 p144:n144 

201.51 164.47 1,054.13 p144:n145 

201.51 164.47 1,054.33 p145:n145 

201.45 164.43 1,064.13 p145:n146 

201.45 164.43 1,064.33 p146:n146 

201.30 164.43 1,073.92 p146:n147 

201.30 164.43 1,074.02 p147:n147 

201.32 164.43 1,074.22 p147:n148 

201.32 164.43 1,074.32 p148:n148 

201.23 164.59 1,084.13 p148:n149 

201.23 164.59 1,084.33 p149:n149 

201.02 164.81 1,094.12 p149:n150 

201.02 164.81 1,094.32 p150:n150 

200.98 165.32 1,103.86 p150:n151 

200.98 165.32 1,103.96 p151:n151 

201.02 165.33 1,104.23 p151:n152 

201.02 165.33 1,104.33 p152:n152 

200.81 165.87 1,114.14 p152:n153 

200.81 165.87 1,114.34 p153:n153 

200.85 166.39 1,124.15 p153:n154 

200.85 166.39 1,124.35 p154:n154 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

200.92 166.84 1,134.16 p154:n155 

200.92 166.84 1,134.30 p155:n155 

200.81 166.97 1,137.83 p155:n156 

200.81 166.97 1,137.93 p156:n156 

200.78 167.14 1,144.20 p156:n157 

200.78 167.14 1,144.36 p157:n157 

200.90 167.51 1,154.17 p157:n158 

200.90 167.51 1,154.32 p158:n158 

200.78 167.74 1,159.91 p158:n159 

200.78 167.74 1,160.01 p159:n159 

200.73 167.85 1,164.23 p159:n160 

200.73 167.85 1,164.38 p160:n160 

200.80 167.93 1,174.17 p160:n161 

200.80 167.93 1,174.32 p161:n161 

200.78 167.97 1,179.96 p161:n162 

200.78 167.97 1,180.06 p162:n162 

200.70 168.01 1,184.22 p162:n163 

200.70 168.01 1,184.31 p163:n163 

200.74 168.04 1,188.66 p163:n164 

200.74 168.04 1,188.76 p164:n164 

200.67 168.05 1,194.21 p164:n165 

200.67 168.05 1,194.36 p165:n165 

200.59 168.09 1,204.17 p165:n166 

200.59 168.09 1,204.35 p166:n166 

200.68 168.10 1,212.56 p166:n167 

200.68 168.10 1,212.66 p167:n167 

200.65 168.10 1,214.25 p167:n168 

200.65 168.10 1,214.37 p168:n168 

200.65 168.10 1,224.16 p168:n169 

200.65 168.10 1,224.30 p169:n169 

200.56 168.05 1,228.39 p169:n170 

200.56 168.05 1,228.49 p170:n170 

200.55 167.94 1,234.20 p170:n171 

200.55 167.94 1,234.36 p171:n171 

200.52 167.73 1,244.16 p171:n172 

200.52 167.73 1,244.33 p172:n172 

200.56 167.62 1,250.91 p172:n173 

200.56 167.62 1,251.01 p173:n173 

200.58 167.59 1,254.23 p173:n174 

200.58 167.59 1,254.36 p174:n174 

200.49 167.47 1,264.16 p174:n175 

200.49 167.47 1,264.31 p175:n175 

200.54 167.39 1,269.27 p175:n176 

200.54 167.39 1,269.37 p176:n176 

200.50 167.28 1,274.20 p176:n177 

200.50 167.28 1,274.35 p177:n177 

200.43 167.06 1,284.15 p177:n178 

200.43 167.06 1,284.31 p178:n178 

200.38 166.91 1,289.84 p178:n179 

200.38 166.91 1,289.94 p179:n179 

200.35 166.75 1,294.21 p179:n180 

200.35 166.75 1,294.35 p180:n180 

200.27 166.40 1,304.16 p180:n181 

200.27 166.40 1,304.36 p181:n181 

200.20 166.07 1,314.16 p181:n182 

200.20 166.07 1,314.36 p182:n182 

200.12 165.74 1,324.05 p182:n183 

200.12 165.74 1,324.25 p184:n183 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

200.04 165.39 1,334.17 p184:n185 

200.04 165.39 1,334.29 p185:n185 

200.02 165.31 1,336.61 p185:n186 

200.02 165.31 1,336.71 p186:n186 

199.96 165.12 1,344.19 p186:n187 

199.96 165.12 1,344.37 p187:n187 

199.89 164.86 1,354.17 p187:n188 

199.89 164.86 1,354.37 p188:n188 

199.81 164.57 1,364.18 p188:n189 

199.81 164.57 1,364.28 p189:n189 

199.81 164.56 1,364.68 p189:n190 

199.81 164.56 1,364.78 p190:n190 

199.73 164.29 1,374.18 p190:n191 

199.73 164.29 1,374.37 p191:n191 

199.66 164.01 1,384.18 p191:n192 

199.66 164.01 1,384.37 p193:n192 

199.58 163.76 1,394.17 p193:n194 

199.58 163.76 1,394.33 p194:n194 

199.53 163.70 1,400.47 p194:n195 

199.53 163.70 1,400.57 p195:n195 

199.50 163.68 1,404.23 p195:n196 

199.50 163.68 1,404.37 p196:n196 

199.43 163.63 1,414.17 p196:n197 

199.43 163.63 1,414.37 p197:n197 

199.35 163.62 1,424.35 p197:n199 

199.35 163.62 1,424.56 p199:n199 

199.27 163.63 1,434.16 p199:n200 

199.27 163.63 1,434.36 p200:n200 

199.20 163.61 1,444.16 p200:n201 

199.20 163.61 1,444.36 p201:n201 

199.12 163.60 1,454.15 p201:n202 

199.12 163.60 1,454.28 p202:n202 

199.10 163.61 1,456.87 p202:n203 

199.10 163.61 1,456.97 p203:n203 

199.04 163.69 1,464.19 p203:n204 

199.04 163.69 1,464.36 p204:n204 

198.96 163.80 1,474.16 p204:n205 

198.96 163.80 1,474.28 p205:n205 

198.95 163.82 1,476.28 p205:n206 

198.95 163.82 1,476.38 p206:n206 

198.89 163.90 1,484.17 p206:n207 

198.89 163.90 1,484.35 p207:n207 

198.81 164.01 1,494.15 p207:n208 

198.81 164.01 1,494.33 p208:n208 

198.76 164.04 1,501.45 p208:n209 

198.76 164.04 1,501.55 p209:n209 

198.73 164.05 1,504.22 p209:n210 

198.73 164.05 1,504.35 p210:n210 

198.66 164.08 1,514.15 p210:n211 

198.66 164.08 1,514.35 p211:n211 

198.58 163.99 1,524.15 p211:n212 

198.58 163.99 1,524.29 p212:n212 

198.55 163.94 1,528.46 p212:n213 

198.55 163.94 1,528.56 p213:n213 

198.50 163.87 1,534.18 p213:n214 

198.50 163.87 1,534.34 p214:n214 

198.43 163.65 1,544.13 p214:n215 

198.43 163.65 1,544.33 p215:n215 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 
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Point 

198.35 163.36 1,554.14 p215:n216 

198.35 163.36 1,554.30 p216:n216 

198.30 163.21 1,560.23 p216:n217 

198.30 163.21 1,560.33 p217:n217 

198.27 163.14 1,564.20 p217:n218 

198.27 163.14 1,564.34 p218:n218 

198.20 162.99 1,574.14 p218:n219 

198.20 162.99 1,574.33 p219:n219 

198.12 162.84 1,583.50 p219:n220 

198.12 162.84 1,583.60 p220:n220 

198.12 162.83 1,584.24 p220:n221 

198.12 162.83 1,584.34 p221:n221 

198.04 162.61 1,594.14 p221:n222 

198.04 162.61 1,594.34 p222:n222 

197.96 162.37 1,604.14 p222:n223 

197.96 162.37 1,604.28 p223:n223 

197.93 162.28 1,608.31 p223:n224 

197.93 162.28 1,608.41 p224:n224 

197.89 162.14 1,614.18 p224:n225 

197.89 162.14 1,614.34 p225:n225 

197.81 161.87 1,624.14 p225:n226 

197.81 161.87 1,624.34 p226:n226 

197.73 161.44 1,634.15 p226:n227 

197.73 161.44 1,634.27 p227:n227 

197.71 161.33 1,636.99 p227:n228 

197.71 161.33 1,637.09 p228:n228 

197.66 160.98 1,644.19 p228:n229 

197.66 160.98 1,644.33 p229:n229 

197.60 160.60 1,651.75 p229:n230 

197.60 160.60 1,651.85 p230:n230 

197.58 160.48 1,654.24 p230:n231 

197.58 160.48 1,654.36 p231:n231 

197.50 159.92 1,664.18 p231:n232 

197.50 159.92 1,664.38 p232:n232 

197.43 159.15 1,674.20 p232:n233 

197.43 159.15 1,674.34 p233:n233 

197.40 158.83 1,678.34 p233:n234 

197.40 158.83 1,678.44 p234:n234 

197.35 158.34 1,684.28 p234:n235 

197.35 158.34 1,684.44 p235:n235 

197.27 157.43 1,694.28 p235:n236 

197.27 157.43 1,694.48 p236:n236 

197.20 156.50 1,704.32 p236:n237 

197.20 156.50 1,704.52 p237:n237 

197.12 155.24 1,714.39 p237:n238 

197.12 155.24 1,714.52 p238:n238 

197.10 154.90 1,717.03 p238:n239 

197.10 154.90 1,717.13 p239:n239 

197.04 153.93 1,724.49 p239:n240 

197.04 153.93 1,724.67 p240:n240 

196.96 152.82 1,734.53 p240:n241 

196.96 152.82 1,734.73 p241:n241 

196.88 151.86 1,744.57 p241:n242 

196.88 151.86 1,744.71 p242:n242 

196.85 151.64 1,748.68 p242:n243 

196.85 151.64 1,748.78 p243:n243 

196.81 151.37 1,754.62 p243:n244 

196.81 151.37 1,754.78 p244:n244 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

196.73 150.90 1,764.59 p244:n245 

196.73 150.90 1,764.79 p245:n245 

196.65 150.56 1,774.60 p245:n246 

196.65 150.56 1,774.80 p246:n246 

196.58 150.26 1,784.60 p246:n247 

196.58 150.26 1,784.71 p247:n247 

196.57 150.26 1,786.07 p247:n248 

196.57 150.26 1,786.17 p248:n248 

196.50 150.59 1,794.62 p248:n249 

196.50 150.59 1,794.81 p249:n249 

196.42 151.00 1,804.61 p249:n250 

196.42 151.00 1,804.71 p250:n250 

196.42 151.01 1,805.24 p250:n251 

196.42 151.01 1,805.34 p251:n251 

196.35 151.10 1,814.60 p251:n252 

196.35 151.10 1,814.80 p252:n252 

196.27 151.15 1,824.60 p252:n253 

196.27 151.15 1,824.74 p253:n253 

196.24 151.17 1,828.39 p253:n254 

196.24 151.17 1,828.49 p254:n254 

196.19 151.20 1,834.63 p254:n255 

196.19 151.20 1,834.80 p255:n255 

196.12 150.75 1,844.61 p255:n256 

196.12 150.75 1,844.81 p256:n256 

196.04 149.83 1,854.65 p256:n257 

196.04 149.83 1,854.85 p257:n257 

195.96 148.57 1,864.72 p257:n258 

195.96 148.57 1,864.88 p258:n258 

195.91 147.57 1,870.97 p258:n259 

195.91 147.57 1,871.07 p259:n259 

195.88 146.94 1,874.91 p259:n260 

195.88 146.94 1,875.05 p260:n260 

195.81 145.40 1,884.97 p260:n261 

195.81 145.40 1,885.17 p261:n261 

195.73 144.04 1,895.06 p261:n262 

195.73 144.04 1,895.26 p262:n262 

195.65 142.72 1,905.15 p262:n263 

195.65 142.72 1,905.33 p263:n263 

195.59 142.00 1,913.75 p263:n264 

195.59 142.00 1,913.96 p265:n264 

195.50 141.11 1,925.19 p265:n266 

195.50 141.11 1,925.40 p266:n266 

195.42 140.63 1,935.22 p266:n267 

195.42 140.63 1,935.42 p267:n267 

195.34 140.27 1,945.21 p267:n268 

195.34 140.27 1,945.33 p268:n268 

195.33 140.22 1,947.44 p268:n269 

195.33 140.22 1,947.54 p269:n269 

195.27 140.09 1,955.23 p269:n270 

195.27 140.09 1,955.41 p270:n270 

195.19 139.92 1,965.21 p270:n271 

195.19 139.92 1,965.32 p271:n271 

195.18 139.90 1,966.06 p271:n272 

195.18 139.90 1,966.16 p272:n272 

195.11 139.32 1,975.24 p272:n273 

195.11 139.32 1,975.43 p273:n273 

195.03 138.52 1,985.26 p273:n274 

195.03 138.52 1,985.46 p274:n274 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

194.96 137.70 1,995.29 p274:n275 

194.96 137.70 1,995.49 p275:n275 

194.88 136.93 2,005.31 p275:n276 

194.88 136.93 2,005.51 p277:n276 

194.80 135.88 2,015.36 p277:n278 

194.80 135.88 2,015.56 p278:n278 

194.73 134.66 2,025.43 p278:n279 

194.73 134.66 2,025.63 p279:n279 

194.65 133.77 2,035.46 p279:n280 

194.65 133.77 2,035.66 p280:n280 

194.57 133.14 2,045.48 p280:n281 

194.57 133.14 2,045.60 p281:n281 

194.56 133.04 2,047.14 p281:n282 

194.56 133.04 2,047.24 p282:n282 

194.49 132.75 2,055.50 p282:n283 

194.49 132.75 2,055.69 p283:n283 

194.42 132.54 2,065.49 p283:n284 

194.42 132.54 2,065.69 p284:n284 

194.34 132.46 2,075.49 p284:n285 

194.34 132.46 2,075.69 p285:n285 

194.26 132.52 2,085.49 p285:n286 

194.26 132.52 2,085.69 p286:n286 

194.19 132.59 2,095.49 p286:n287 

194.19 132.59 2,095.59 p287:n287 

194.18 132.59 2,096.06 p287:n288 

194.18 132.59 2,096.16 p288:n288 

194.11 132.65 2,105.48 p288:n289 

194.11 132.65 2,105.68 p289:n289 

194.03 132.64 2,115.48 p289:n290 

194.03 132.64 2,115.68 p290:n290 

193.96 132.56 2,125.48 p290:n291 

193.96 132.56 2,125.68 p291:n291 

193.88 132.84 2,135.48 p291:n292 

193.88 132.84 2,135.68 p292:n292 

193.80 132.74 2,145.48 p292:n293 

193.80 132.74 2,145.66 p293:n293 

193.74 131.12 2,153.58 p293:n294 

193.74 131.12 2,153.69 p294:n294 

193.72 131.72 2,155.79 p294:n295 

193.72 131.72 2,155.92 p295:n295 

193.64 134.33 2,166.04 p295:n296 

193.64 134.33 2,166.20 p296:n296 

193.61 134.37 2,171.01 p296:n297 

193.61 134.37 2,171.11 p297:n297 

193.57 133.99 2,176.11 p297:n298 

193.57 133.99 2,176.26 p298:n298 

193.49 132.96 2,186.11 p298:n299 

193.49 132.96 2,186.31 p299:n299 

193.41 131.62 2,196.20 p299:n300 

193.41 131.62 2,196.36 p300:n300 

193.37 131.32 2,201.81 p300:n301 

193.37 131.32 2,201.91 p301:n301 

193.34 130.90 2,206.27 p301:n302 

193.34 130.90 2,206.42 p302:n302 

193.26 129.55 2,216.31 p302:n303 

193.26 129.55 2,216.51 p303:n303 

193.18 125.88 2,226.94 p303:n304 

193.18 125.88 2,227.15 p304:n304 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

193.10 124.78 2,237.01 p304:n305 

193.10 124.78 2,237.13 p305:n305 

193.08 124.55 2,239.48 p305:n306 

193.08 124.55 2,239.58 p306:n306 

193.02 123.82 2,247.08 p306:n307 

193.02 123.82 2,247.26 p307:n307 

192.95 122.86 2,257.10 p307:n308 

192.95 122.86 2,257.30 p308:n308 

192.87 122.08 2,267.12 p308:n309 

192.87 122.08 2,267.26 p309:n309 

192.83 121.87 2,271.63 p309:n310 

192.83 121.87 2,271.73 p310:n310 

192.79 121.61 2,277.17 p310:n311 

192.79 121.61 2,277.33 p311:n311 

192.71 121.18 2,287.14 p311:n312 

192.71 121.18 2,287.34 p312:n312 

192.64 120.97 2,297.14 p312:n313 

192.64 120.97 2,297.30 p313:n313 

192.59 120.83 2,303.19 p313:n314 

192.59 120.83 2,303.28 p314:n314 

192.56 120.72 2,307.20 p314:n315 

192.56 120.72 2,307.34 p315:n315 

192.48 120.36 2,317.14 p315:n316 

192.48 120.36 2,317.34 p316:n316 

192.41 120.01 2,327.15 p316:n317 

192.41 120.01 2,327.28 p317:n317 

192.38 119.92 2,330.74 p317:n318 

192.38 119.92 2,330.84 p318:n318 

192.33 119.76 2,337.18 p318:n319 

192.33 119.76 2,337.35 p319:n319 

192.25 119.51 2,347.15 p319:n320 

192.25 119.51 2,347.35 p320:n320 

192.18 119.33 2,357.15 p320:n321 

192.18 119.33 2,357.32 p321:n321 

192.12 119.20 2,364.20 p321:n322 

192.12 119.20 2,364.30 p322:n322 

192.10 119.12 2,367.22 p322:n323 

192.10 119.12 2,367.35 p323:n323 

192.02 118.72 2,377.16 p323:n324 

192.02 118.72 2,377.27 p324:n324 

192.01 118.65 2,378.90 p324:n325 

192.01 118.65 2,379.00 p325:n325 

191.94 118.30 2,387.17 p325:n326 

191.94 118.30 2,387.36 p326:n326 

191.87 117.87 2,397.16 p326:n327 

191.87 117.87 2,397.31 p327:n327 

191.83 117.64 2,402.60 p327:n328 

191.83 117.64 2,402.70 p328:n328 

191.79 117.44 2,407.22 p328:n329 

191.79 117.44 2,407.37 p329:n329 

191.71 116.91 2,417.19 p329:n330 

191.71 116.91 2,417.33 p330:n330 

191.68 116.69 2,421.13 p330:n331 

191.68 116.69 2,421.23 p331:n331 

191.64 116.34 2,427.24 p331:n332 

191.64 116.34 2,427.40 p332:n332 

191.56 115.50 2,437.23 p332:n333 

191.56 115.50 2,437.37 p333:n333 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

191.53 115.16 2,440.93 p333:n334 

191.53 115.16 2,441.03 p334:n334 

191.48 114.57 2,447.31 p334:n335 

191.48 114.57 2,447.48 p335:n335 

191.41 113.57 2,457.32 p335:n336 

191.41 113.57 2,457.48 p336:n336 

191.36 113.05 2,462.74 p336:n337 

191.36 113.05 2,462.84 p337:n337 

191.33 112.61 2,467.41 p337:n338 

191.33 112.61 2,467.56 p338:n338 

191.25 111.64 2,477.40 p338:n339 

191.25 111.64 2,477.57 p339:n339 

191.19 110.93 2,484.83 p339:n340 

191.19 110.93 2,484.93 p340:n340 

191.17 110.68 2,487.52 p340:n341 

191.17 110.68 2,487.64 p341:n341 

191.07 109.72 2,497.49 p341:n342 

191.07 109.72 2,497.68 p342:n342 

190.99 108.93 2,506.15 p342:n343 

190.99 108.93 2,506.25 p343:n343 

190.98 108.80 2,507.62 p343:n344 

190.98 108.80 2,507.73 p344:n344 

190.88 107.74 2,517.58 p344:n345 

190.88 107.74 2,517.76 p345:n345 

190.80 106.71 2,525.90 p345:n346 

190.80 106.71 2,526.00 p346:n346 

190.79 106.48 2,527.74 p346:n347 

190.79 106.48 2,527.86 p347:n347 

190.69 105.22 2,537.73 p347:n348 

190.69 105.22 2,537.93 p348:n348 

190.60 103.98 2,547.81 p348:n349 

190.60 103.98 2,547.94 p349:n349 

190.57 103.67 2,550.48 p349:n350 

190.57 103.67 2,550.58 p350:n350 

190.50 102.82 2,557.90 p350:n351 

190.50 102.82 2,558.08 p351:n351 

190.41 101.77 2,567.93 p351:n352 

190.41 101.77 2,568.11 p352:n352 

190.33 101.01 2,575.88 p352:n353 

190.33 101.01 2,575.99 p353:n353 

190.31 100.81 2,578.06 p353:n354 

190.31 100.81 2,578.18 p354:n354 

190.21 99.85 2,588.02 p354:n355 

190.21 99.85 2,588.18 p355:n355 

190.16 99.23 2,594.22 p355:n356 

190.16 99.23 2,594.32 p356:n356 

190.12 98.70 2,598.15 p356:n357 

190.12 98.70 2,598.28 p357:n357 

190.02 97.32 2,608.17 p357:n358 

190.02 97.32 2,608.28 p358:n358 

190.02 97.24 2,608.84 p358:n359 

190.02 97.24 2,608.94 p359:n359 

189.93 95.86 2,618.29 p359:n360 

189.93 95.86 2,618.45 p360:n360 

189.86 95.04 2,625.11 p360:n361 

189.86 95.04 2,625.21 p361:n361 

189.83 94.74 2,628.41 p361:n362 

189.83 94.74 2,628.54 p362:n362 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

189.74 93.70 2,638.39 p362:n363 

189.74 93.70 2,638.59 p363:n363 

189.64 92.61 2,648.45 p363:n364 

189.64 92.61 2,648.65 p364:n364 

189.55 92.17 2,658.46 p364:n365 

189.55 92.17 2,658.66 p365:n365 

189.45 91.52 2,668.48 p365:n366 

189.45 91.52 2,668.68 p366:n366 

189.36 90.50 2,678.52 p366:n367 

189.36 90.50 2,678.65 p367:n367 

189.33 90.13 2,681.39 p367:n368 

189.33 90.13 2,681.50 p368:n368 

189.26 89.13 2,688.65 p368:n369 

189.26 89.13 2,688.82 p369:n369 

189.17 87.86 2,698.65 p369:n370 

189.17 87.86 2,698.85 p371:n370 

189.07 87.03 2,708.73 p371:n372 

189.07 87.03 2,708.93 p372:n372 

188.98 86.06 2,718.77 p372:n373 

188.98 86.06 2,718.94 p373:n373 

188.91 86.09 2,725.34 p373:n374 

188.91 86.09 2,725.44 p374:n374 

188.88 85.65 2,728.86 p374:n375 

188.88 85.65 2,728.99 p375:n375 

188.78 84.32 2,738.88 p375:n376 

188.78 84.32 2,739.08 p376:n376 

188.69 82.92 2,748.97 p376:n377 

188.69 82.92 2,749.14 p377:n377 

188.62 81.79 2,756.39 p377:n378 

188.62 81.79 2,756.49 p378:n378 

188.59 81.56 2,759.14 p378:n379 

188.59 81.56 2,759.27 p379:n379 

188.50 80.95 2,769.08 p379:n380 

188.50 80.95 2,769.28 p380:n380 

188.40 80.37 2,779.10 p380:n381 

188.40 80.37 2,779.30 p381:n381 

188.31 80.25 2,789.09 p381:n382 

188.31 80.25 2,789.23 p382:n382 

188.27 80.12 2,792.96 p382:n383 

188.27 80.12 2,793.06 p383:n383 

188.21 80.33 2,799.14 p383:n384 

188.21 80.33 2,799.30 p384:n384 

188.12 79.33 2,809.15 p384:n385 

188.12 79.33 2,809.35 p385:n385 

188.02 77.80 2,819.26 p385:n386 

188.02 77.80 2,819.49 p386:n386 

187.90 76.09 2,831.97 p386:n388 

187.90 76.09 2,832.18 p388:n388 

187.81 74.41 2,839.59 p388:n389 

187.81 74.41 2,839.75 p389:n389 

187.70 72.49 2,848.40 p389:n390 

187.70 72.49 2,848.60 p391:n390 

187.55 70.25 2,859.97 p391:n392 

187.55 70.25 2,860.20 p392:n392 

187.42 67.81 2,871.17 p392:n394 

187.42 67.81 2,871.38 p394:n394 

187.30 65.88 2,880.46 p394:n395 

187.30 65.88 2,880.65 p395:n395 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

187.17 63.97 2,890.64 p395:n396 

187.17 63.97 2,890.84 p396:n396 

187.05 62.39 2,900.69 p396:n397 

187.05 62.39 2,900.89 p398:n397 

186.92 61.16 2,910.82 p398:n399 

186.92 61.16 2,910.99 p399:n399 

186.85 60.54 2,916.95 p399:n400 

186.85 60.54 2,917.05 p400:n400 

186.80 60.19 2,920.94 p400:n401 

186.80 60.19 2,921.08 p401:n401 

186.67 59.09 2,930.93 p401:n402 

186.67 59.09 2,931.14 p402:n402 

186.55 57.84 2,941.00 p402:n403 

186.55 57.84 2,941.20 p403:n403 

186.42 57.17 2,951.02 p403:n404 

186.42 57.17 2,951.15 p404:n404 

186.40 57.03 2,953.43 p404:n405 

186.40 57.03 2,953.53 p405:n405 

186.30 56.49 2,961.07 p405:n406 

186.30 56.49 2,961.25 p406:n406 

186.17 55.67 2,971.07 p406:n407 

186.17 55.67 2,971.27 p407:n407 

186.05 54.97 2,981.10 p407:n408 

186.05 54.97 2,981.30 p408:n408 

185.93 54.34 2,990.70 p408:n409 

185.93 54.34 2,990.90 p410:n409 

185.80 54.57 3,001.11 p410:n411 

185.80 54.57 3,001.31 p411:n411 

185.69 54.70 3,010.29 p411:n412 

185.69 54.70 3,010.50 p413:n412 

185.55 54.44 3,021.11 p413:n414 

185.55 54.44 3,021.32 p414:n414 

185.43 53.79 3,031.14 p414:n415 

185.43 53.79 3,031.34 p415:n415 

185.30 53.37 3,041.15 p415:n416 

185.30 53.37 3,041.35 p416:n416 

185.18 53.28 3,051.15 p416:n417 

185.18 53.28 3,051.35 p417:n417 

185.06 53.32 3,061.14 p417:n418 

185.06 53.32 3,061.32 p418:n418 

184.96 53.10 3,069.27 p418:n419 

184.96 53.10 3,069.37 p419:n419 

184.93 53.08 3,071.22 p419:n420 

184.93 53.08 3,071.34 p420:n420 

184.81 53.05 3,081.14 p420:n421 

184.81 53.05 3,081.34 p421:n421 

184.68 53.14 3,091.14 p421:n422 

184.68 53.14 3,091.34 p422:n422 

184.56 53.31 3,101.14 p422:n423 

184.56 53.31 3,101.34 p423:n423 

184.44 53.34 3,111.14 p423:n424 

184.44 53.34 3,111.29 p424:n424 

184.37 53.31 3,116.66 p424:n425 

184.37 53.31 3,116.76 p425:n425 

184.31 53.31 3,121.19 p425:n426 

184.31 53.31 3,121.33 p426:n426 

184.19 53.56 3,131.13 p426:n427 

184.19 53.56 3,131.33 p427:n427 
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184.06 53.62 3,141.13 p427:n428 

184.06 53.62 3,141.33 p428:n428 

183.94 53.66 3,151.13 p428:n429 

183.94 53.66 3,151.33 p429:n429 

183.82 53.98 3,161.13 p429:n430 

183.82 53.98 3,161.28 p430:n430 

183.75 53.50 3,165.96 p430:n431 

183.75 53.50 3,166.06 p431:n431 

183.69 53.09 3,171.21 p431:n432 

183.69 53.09 3,171.37 p432:n432 

183.57 52.91 3,181.17 p432:n433 

183.57 52.91 3,181.37 p433:n433 

183.44 52.74 3,191.17 p433:n434 

183.44 52.74 3,191.37 p434:n434 

183.32 53.10 3,201.17 p434:n435 

183.32 53.10 3,201.37 p435:n435 

183.19 52.95 3,211.17 p435:n436 

183.19 52.95 3,211.37 p436:n436 

183.07 52.25 3,221.19 p436:n437 

183.07 52.25 3,221.32 p437:n437 

183.03 52.09 3,224.23 p437:n438 

183.03 52.09 3,224.33 p438:n438 

182.95 51.93 3,231.22 p438:n439 

182.95 51.93 3,231.38 p439:n439 

182.84 52.31 3,239.94 p439:n440 

182.84 52.31 3,240.04 p440:n440 

182.82 52.38 3,241.29 p440:n441 

182.82 52.38 3,241.40 p441:n441 

182.70 53.04 3,251.22 p441:n442 

182.70 53.04 3,251.42 p442:n442 

182.57 53.10 3,261.22 p442:n443 

182.57 53.10 3,261.42 p443:n443 

182.45 52.84 3,271.22 p443:n444 

182.45 52.84 3,271.33 p444:n444 

182.44 52.83 3,272.33 p444:n445 

182.44 52.83 3,272.43 p445:n445 

182.32 52.81 3,281.23 p445:n446 

182.32 52.81 3,281.42 p446:n446 

182.20 53.04 3,291.22 p446:n447 

182.20 53.04 3,291.36 p447:n447 

182.15 53.08 3,295.64 p447:n448 

182.15 53.08 3,295.74 p448:n448 

182.08 53.28 3,301.26 p448:n449 

182.08 53.28 3,301.42 p449:n449 

181.95 53.42 3,311.22 p449:n450 

181.95 53.42 3,311.39 p450:n450 

181.87 54.78 3,317.77 p450:n451 

181.87 54.78 3,317.87 p451:n451 

181.82 54.91 3,321.42 p451:n452 

181.82 54.91 3,321.56 p452:n452 

181.70 53.92 3,331.41 p452:n453 

181.70 53.92 3,331.60 p453:n453 

181.59 53.62 3,340.20 p453:n454 

181.59 53.62 3,340.30 p454:n454 

181.58 53.64 3,341.50 p454:n455 

181.58 53.64 3,341.61 p455:n455 

181.45 54.47 3,351.45 p455:n456 

181.45 54.47 3,351.65 p456:n456 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
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(m) 
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181.33 54.98 3,361.45 p456:n457 

181.33 54.98 3,361.65 p457:n457 

181.20 55.74 3,371.48 p457:n458 

181.20 55.74 3,371.61 p458:n458 

181.16 55.70 3,374.60 p458:n459 

181.16 55.70 3,374.70 p459:n459 

181.08 55.89 3,381.51 p459:n460 

181.08 55.89 3,381.68 p460:n460 

180.95 56.56 3,391.50 p460:n461 

180.95 56.56 3,391.70 p461:n461 

180.83 57.05 3,401.50 p461:n462 

180.83 57.05 3,401.71 p462:n462 

180.70 58.31 3,411.59 p462:n463 

180.70 58.31 3,411.71 p463:n463 

180.67 58.56 3,414.19 p463:n464 

180.67 58.56 3,414.29 p464:n464 

180.58 59.28 3,421.66 p464:n465 

180.58 59.28 3,421.83 p465:n465 

180.45 59.82 3,431.64 p465:n466 

180.45 59.82 3,431.84 p466:n466 

180.33 60.75 3,441.68 p466:n467 

180.33 60.75 3,441.80 p467:n467 

180.31 60.92 3,443.52 p467:n468 

180.31 60.92 3,443.62 p468:n468 

180.21 61.80 3,451.75 p468:n469 

180.21 61.80 3,451.93 p469:n469 

180.08 63.07 3,461.81 p469:n470 

180.08 63.07 3,461.94 p470:n470 

180.05 63.37 3,464.44 p470:n471 

180.05 63.37 3,464.54 p471:n471 

179.96 64.55 3,471.94 p471:n472 

179.96 64.55 3,472.07 p472:n472 

179.89 65.48 3,477.11 p472:n473 

179.89 65.48 3,477.21 p473:n473 

179.83 66.05 3,482.09 p473:n474 

179.83 66.05 3,482.24 p474:n474 

179.70 67.39 3,492.13 p474:n475 

179.70 67.39 3,492.33 p475:n475 

179.58 68.80 3,502.22 p475:n476 

179.58 68.80 3,502.42 p477:n476 

179.45 69.56 3,512.24 p477:n478 

179.45 69.56 3,512.44 p478:n478 

179.33 69.73 3,522.24 p478:n479 

179.33 69.73 3,522.36 p479:n479 

179.31 69.85 3,523.94 p479:n480 

179.31 69.85 3,524.04 p480:n480 

179.21 70.04 3,532.26 p480:n481 

179.21 70.04 3,532.38 p481:n481 

179.16 70.09 3,535.96 p481:n482 

179.16 70.09 3,536.06 p482:n482 

179.08 70.32 3,542.28 p482:n483 

179.08 70.32 3,542.45 p483:n483 

178.96 70.90 3,552.26 p483:n484 

178.96 70.90 3,552.37 p484:n484 

178.94 70.93 3,553.98 p484:n485 

178.94 70.93 3,554.08 p485:n485 

178.83 70.68 3,562.28 p485:n486 

178.83 70.68 3,562.41 p486:n486 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
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(m) 
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178.78 70.55 3,566.79 p486:n487 

178.78 70.55 3,566.89 p487:n487 

178.71 70.30 3,572.31 p487:n488 

178.71 70.30 3,572.46 p488:n488 

178.58 69.29 3,582.31 p488:n490 

178.58 69.29 3,582.51 p490:n490 

178.46 68.33 3,592.35 p490:n491 

178.46 68.33 3,592.53 p491:n491 

178.36 68.16 3,600.45 p491:n492 

178.36 68.16 3,600.55 p492:n492 

178.34 68.06 3,602.44 p492:n493 

178.34 68.06 3,602.56 p493:n493 

178.22 67.54 3,611.84 p493:n494 

178.22 67.54 3,611.94 p494:n494 

178.21 67.51 3,612.46 p494:n495 

178.21 67.51 3,612.57 p495:n495 

178.09 67.15 3,622.37 p495:n496 

178.09 67.15 3,622.51 p496:n496 

178.03 67.00 3,626.67 p496:n497 

178.03 67.00 3,626.76 p497:n497 

177.96 66.70 3,632.42 p497:n498 

177.96 66.70 3,632.58 p498:n498 

177.84 66.07 3,642.40 p498:n499 

177.84 66.07 3,642.60 p499:n499 

177.71 65.55 3,652.41 p499:n500 

177.71 65.55 3,652.61 p501:n500 

177.59 65.15 3,662.41 p501:n502 

177.59 65.15 3,662.59 p502:n502 

177.49 64.90 3,670.06 p502:n503 

177.49 64.90 3,670.16 p503:n503 

177.47 64.85 3,672.49 p503:n504 

177.47 64.85 3,672.61 p504:n504 

177.34 65.27 3,682.42 p504:n505 

177.34 65.27 3,682.62 p505:n505 

177.22 65.90 3,692.44 p505:n506 

177.22 65.90 3,692.58 p506:n506 

177.16 66.32 3,697.35 p506:n507 

177.16 66.32 3,697.45 p507:n507 

177.09 66.76 3,702.52 p507:n508 

177.09 66.76 3,702.67 p508:n508 

176.97 67.61 3,712.50 p508:n509 

176.97 67.61 3,712.62 p509:n509 

176.95 67.63 3,713.78 p509:n510 

176.95 67.63 3,713.88 p510:n510 

176.84 67.42 3,722.52 p510:n511 

176.84 67.42 3,722.71 p511:n511 

176.72 67.06 3,732.52 p511:n512 

176.72 67.06 3,732.72 p512:n512 

176.59 66.20 3,742.54 p512:n513 

176.59 66.20 3,742.74 p513:n513 

176.48 65.05 3,751.69 p513:n514 

176.48 65.05 3,751.79 p514:n514 

176.47 64.93 3,752.71 p514:n515 

176.47 64.93 3,752.82 p515:n515 

176.34 63.35 3,762.75 p515:n516 

176.34 63.35 3,762.95 p516:n516 

176.22 61.68 3,772.88 p516:n517 

176.22 61.68 3,773.08 p517:n517 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
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(m) 

Elevation 
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176.09 60.20 3,782.98 p517:n518 

176.09 60.20 3,783.19 p518:n518 

175.97 59.17 3,793.03 p518:n519 

175.97 59.17 3,793.23 p519:n519 

175.84 58.13 3,803.09 p519:n520 

175.84 58.13 3,803.26 p520:n520 

175.75 57.40 3,810.28 p520:n521 

175.75 57.40 3,810.39 p521:n521 

175.72 57.15 3,813.21 p521:n522 

175.72 57.15 3,813.33 p522:n522 

175.59 56.36 3,823.17 p522:n523 

175.59 56.36 3,823.37 p523:n523 

175.47 55.57 3,833.19 p523:n524 

175.47 55.57 3,833.39 p524:n524 

175.34 54.78 3,843.22 p524:n525 

175.34 54.78 3,843.36 p525:n525 

175.30 54.64 3,846.90 p525:n526 

175.30 54.64 3,847.00 p526:n526 

175.22 54.45 3,853.26 p526:n527 

175.22 54.45 3,853.41 p527:n527 

175.12 54.25 3,861.65 p527:n528 

175.12 54.25 3,861.74 p528:n528 

175.10 54.26 3,863.31 p528:n529 

175.10 54.26 3,863.43 p529:n529 

174.97 54.49 3,873.22 p529:n530 

174.97 54.49 3,873.42 p530:n530 

174.85 54.75 3,883.22 p530:n531 

174.85 54.75 3,883.38 p531:n531 

174.77 54.92 3,889.46 p531:n532 

174.77 54.92 3,889.56 p532:n532 

174.72 55.04 3,893.29 p532:n533 

174.72 55.04 3,893.43 p533:n533 

174.60 55.40 3,903.23 p533:n534 

174.60 55.40 3,903.41 p534:n534 

174.51 55.65 3,910.54 p534:n535 

174.51 55.65 3,910.64 p535:n535 

174.47 55.75 3,913.31 p535:n536 

174.47 55.75 3,913.43 p536:n536 

174.35 56.00 3,923.24 p536:n537 

174.35 56.00 3,923.44 p537:n537 

174.23 56.15 3,933.23 p537:n538 

174.23 56.15 3,933.38 p538:n538 

174.17 56.22 3,937.67 p538:n539 

174.17 56.22 3,937.77 p539:n539 

174.10 56.30 3,943.27 p539:n540 

174.10 56.30 3,943.43 p540:n540 

173.98 56.39 3,953.23 p540:n541 

173.98 56.39 3,953.43 p541:n541 

173.85 56.47 3,963.23 p541:n542 

173.85 56.47 3,963.39 p542:n542 

173.78 56.12 3,969.26 p542:n543 

173.78 56.12 3,969.37 p543:n543 

173.73 55.77 3,973.31 p543:n544 

173.73 55.77 3,973.45 p544:n544 

173.60 54.85 3,983.29 p544:n545 

173.60 54.85 3,983.50 p545:n545 

173.48 53.79 3,993.35 p545:n546 

173.48 53.79 3,993.48 p546:n546 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 
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Point 

173.43 53.40 3,997.12 p546:n547 

173.43 53.40 3,997.22 p547:n547 

173.35 52.77 4,003.43 p547:n548 

173.35 52.77 4,003.59 p548:n548 

173.23 52.35 4,013.40 p548:n549 

173.23 52.35 4,013.60 p549:n549 

173.11 52.03 4,023.41 p549:n550 

173.11 52.03 4,023.56 p550:n550 

173.04 51.84 4,028.65 p550:n551 

173.04 51.84 4,028.75 p551:n551 

172.98 51.56 4,033.47 p551:n552 

172.98 51.56 4,033.62 p552:n552 

172.86 50.98 4,043.43 p552:n553 

172.86 50.98 4,043.63 p553:n553 

172.73 50.41 4,053.44 p553:n554 

172.73 50.41 4,053.55 p554:n554 

172.72 50.35 4,054.79 p554:n555 

172.72 50.35 4,054.89 p555:n555 

172.61 49.96 4,063.46 p555:n556 

172.61 49.96 4,063.65 p556:n556 

172.48 49.68 4,073.45 p556:n557 

172.48 49.68 4,073.61 p557:n557 

172.41 49.47 4,079.35 p557:n558 

172.41 49.47 4,079.45 p558:n558 

172.36 49.17 4,083.52 p558:n559 

172.36 49.17 4,083.67 p559:n559 

172.23 48.22 4,093.51 p559:n560 

172.23 48.22 4,093.63 p560:n560 

172.21 47.94 4,095.31 p560:n561 

172.21 47.94 4,095.37 p561:n561 

172.15 47.13 4,100.51 p561:n562 

172.15 47.13 4,100.60 p562:n562 

172.11 46.78 4,103.68 p562:n563 

172.11 46.78 4,103.81 p563:n563 

172.01 45.81 4,113.65 p563:n564 

172.01 45.81 4,113.85 p564:n564 

171.92 44.82 4,123.70 p564:n565 

171.92 44.82 4,123.90 p565:n565 

171.82 43.92 4,133.73 p565:n566 

171.82 43.92 4,133.93 p566:n566 

171.73 43.07 4,143.77 p566:n567 

171.73 43.07 4,143.97 p567:n567 

171.63 42.30 4,153.80 p567:n568 

171.63 42.30 4,154.00 p568:n568 

171.54 41.66 4,163.82 p568:n569 

171.54 41.66 4,163.94 p569:n569 

171.52 41.50 4,166.39 p569:n570 

171.52 41.50 4,166.49 p570:n570 

171.44 41.02 4,173.86 p570:n571 

171.44 41.02 4,174.04 p571:n571 

171.35 40.55 4,183.84 p571:n572 

171.35 40.55 4,184.03 p572:n572 

171.26 40.27 4,192.85 p572:n573 

171.26 40.27 4,193.04 p574:n573 

171.16 40.16 4,203.84 p574:n575 

171.16 40.16 4,204.00 p575:n575 

171.11 40.00 4,208.86 p575:n576 

171.11 40.00 4,208.96 p576:n576 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

171.06 39.65 4,213.90 p576:n577 

171.06 39.65 4,214.05 p577:n577 

170.97 38.98 4,223.88 p577:n578 

170.97 38.98 4,224.08 p578:n578 

170.87 38.29 4,233.90 p578:n579 

170.87 38.29 4,234.06 p579:n579 

170.82 37.88 4,239.93 p579:n580 

170.82 37.88 4,240.03 p580:n580 

170.78 37.64 4,243.97 p580:n581 

170.78 37.64 4,244.11 p581:n581 

170.68 37.04 4,253.93 p581:n582 

170.68 37.04 4,254.10 p582:n582 

170.62 36.65 4,261.22 p582:n583 

170.62 36.65 4,261.32 p583:n583 

170.59 36.55 4,264.01 p583:n584 

170.59 36.55 4,264.14 p584:n584 

170.49 36.28 4,273.94 p584:n585 

170.49 36.28 4,274.14 p585:n585 

170.40 36.01 4,283.95 p585:n586 

170.40 36.01 4,284.07 p586:n586 

170.38 35.97 4,286.14 p586:n587 

170.38 35.97 4,286.24 p587:n587 

170.30 35.82 4,293.96 p587:n588 

170.30 35.82 4,294.13 p588:n588 

170.22 35.67 4,303.12 p588:n589 

170.22 35.67 4,303.22 p589:n589 

170.21 35.67 4,304.03 p589:n590 

170.21 35.67 4,304.10 p590:n590 

170.15 35.70 4,309.89 p590:n591 

170.15 35.70 4,309.99 p591:n591 

170.12 35.75 4,314.00 p591:n592 

170.12 35.75 4,314.14 p592:n592 

170.02 35.93 4,323.94 p592:n593 

170.02 35.93 4,324.05 p593:n593 

170.01 35.95 4,324.68 p593:n594 

170.01 35.95 4,324.78 p594:n594 

169.93 36.30 4,333.96 p594:n595 

169.93 36.30 4,334.08 p595:n595 

169.90 36.33 4,337.08 p595:n596 

169.90 36.33 4,337.19 p596:n596 

169.83 36.38 4,343.97 p596:n597 

169.83 36.38 4,344.08 p597:n597 

169.80 36.32 4,347.75 p597:n598 

169.80 36.32 4,347.85 p598:n598 

169.74 35.99 4,353.99 p598:n599 

169.74 35.99 4,354.15 p599:n599 

169.64 35.19 4,363.98 p599:n600 

169.64 35.19 4,364.18 p600:n600 

169.55 34.81 4,373.79 p600:n601 

169.55 34.81 4,373.93 p602:n601 

169.51 34.41 4,378.16 p602:n603 

169.51 34.41 4,378.26 p603:n603 

169.45 34.27 4,384.04 p603:n604 

169.45 34.27 4,384.20 p604:n604 

169.36 34.11 4,394.00 p604:n605 

169.36 34.11 4,394.17 p605:n605 

169.29 34.02 4,400.95 p605:n606 

169.29 34.02 4,401.05 p606:n606 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

169.26 33.98 4,404.07 p606:n607 

169.26 33.98 4,404.20 p607:n607 

169.17 33.81 4,414.00 p607:n608 

169.17 33.81 4,414.10 p608:n608 

169.16 33.77 4,414.78 p608:n609 

169.16 33.77 4,414.84 p609:n609 

169.11 33.73 4,419.89 p609:n610 

169.11 33.73 4,419.98 p610:n610 

169.08 33.87 4,423.75 p610:n611 

169.08 33.87 4,423.79 p611:n611 

169.07 33.93 4,424.10 p611:n612 

169.07 33.93 4,424.21 p612:n612 

168.98 34.21 4,434.01 p612:n613 

168.98 34.21 4,434.21 p613:n613 

168.88 34.61 4,444.01 p613:n614 

168.88 34.61 4,444.15 p614:n614 

168.85 34.92 4,447.83 p614:n615 

168.85 34.92 4,447.93 p615:n615 

168.79 36.01 4,454.15 p615:n616 

168.79 36.01 4,454.31 p616:n616 

168.70 37.47 4,463.63 p616:n617 

168.70 37.47 4,463.73 p617:n617 

168.69 37.58 4,464.33 p617:n618 

168.69 37.58 4,464.40 p618:n618 

168.63 38.37 4,471.07 p618:n619 

168.63 38.37 4,471.17 p619:n619 

168.60 38.67 4,474.36 p619:n620 

168.60 38.67 4,474.44 p620:n620 

168.55 39.37 4,479.63 p620:n621 

168.55 39.37 4,479.73 p621:n621 

168.50 39.89 4,484.42 p621:n622 

168.50 39.89 4,484.57 p622:n622 

168.40 40.48 4,494.38 p622:n623 

168.40 40.48 4,494.56 p623:n623 

168.33 40.82 4,502.46 p623:n624 

168.33 40.82 4,502.56 p624:n624 

168.31 40.84 4,504.46 p624:n625 

168.31 40.84 4,504.59 p625:n625 

168.21 40.97 4,515.27 p625:n627 

168.21 40.97 4,515.47 p627:n627 

168.12 41.21 4,524.38 p627:n628 

168.12 41.21 4,524.58 p629:n628 

168.03 41.65 4,534.38 p629:n630 

168.03 41.65 4,534.50 p630:n630 

168.01 41.76 4,536.15 p630:n631 

168.01 41.76 4,536.26 p631:n631 

167.93 42.41 4,544.43 p631:n632 

167.93 42.41 4,544.60 p632:n632 

167.84 43.27 4,553.91 p632:n633 

167.84 43.27 4,554.02 p633:n633 

167.84 43.35 4,554.55 p633:n634 

167.84 43.35 4,554.66 p634:n634 

167.74 44.89 4,564.56 p634:n635 

167.74 44.89 4,564.71 p635:n635 

167.70 45.58 4,569.11 p635:n636 

167.70 45.58 4,569.21 p636:n636 

167.64 46.66 4,574.77 p636:n637 

167.64 46.66 4,574.88 p637:n637 

 Page 22 of 49 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

HAMMER 

[10.02.02.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 
hammer-VASILIKO-VELO-WITH-SRV.wtg 



 

Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

167.58 47.46 4,580.04 p637:n638 

167.58 47.46 4,580.14 p638:n638 

167.52 48.23 4,584.90 p638:n639 

167.52 48.23 4,585.01 p639:n639 

167.44 49.31 4,591.40 p639:n640 

167.44 49.31 4,591.50 p640:n640 

167.39 49.83 4,595.04 p640:n641 

167.39 49.83 4,595.17 p641:n641 

167.27 51.43 4,605.10 p641:n642 

167.27 51.43 4,605.24 p642:n642 

167.22 52.06 4,609.13 p642:n643 

167.22 52.06 4,609.23 p643:n643 

167.14 53.03 4,615.26 p643:n644 

167.14 53.03 4,615.42 p644:n644 

167.01 54.62 4,625.34 p644:n645 

167.01 54.62 4,625.55 p645:n645 

166.89 56.21 4,635.46 p645:n646 

166.89 56.21 4,635.58 p646:n646 

166.87 56.46 4,637.21 p646:n647 

166.87 56.46 4,637.31 p647:n647 

166.76 57.49 4,645.56 p647:n648 

166.76 57.49 4,645.67 p648:n648 

166.74 57.73 4,647.56 p648:n649 

166.74 57.73 4,647.66 p649:n649 

166.64 58.71 4,655.64 p649:n650 

166.64 58.71 4,655.73 p650:n650 

166.62 58.79 4,657.38 p650:n651 

166.62 58.79 4,657.48 p651:n651 

166.51 59.60 4,665.68 p651:n652 

166.51 59.60 4,665.81 p652:n652 

166.45 60.19 4,670.72 p652:n653 

166.45 60.19 4,670.83 p653:n653 

166.38 62.55 4,676.26 p653:n654 

166.38 62.55 4,676.35 p654:n654 

166.34 63.81 4,679.66 p654:n655 

166.34 63.81 4,679.76 p655:n655 

166.26 63.56 4,686.49 p655:n656 

166.26 63.56 4,686.58 p656:n656 

166.23 62.89 4,688.72 p656:n657 

166.23 62.89 4,688.82 p657:n657 

166.13 62.88 4,696.58 p657:n658 

166.13 62.88 4,696.76 p658:n658 

166.01 62.06 4,706.60 p658:n659 

166.01 62.06 4,706.74 p659:n659 

165.96 62.10 4,710.74 p659:n660 

165.96 62.10 4,710.84 p660:n660 

165.88 62.65 4,716.65 p660:n661 

165.88 62.65 4,716.81 p661:n661 

165.76 63.47 4,726.21 p661:n662 

165.76 63.47 4,726.32 p663:n662 

165.75 63.42 4,727.51 p663:n664 

165.75 63.42 4,727.54 st1:n664 

165.73 63.79 4,729.54 st1:n665 

165.73 63.79 4,729.63 st2:n665 

165.69 66.17 4,737.09 st2:n666 

165.69 66.17 4,737.27 st3:n666 

165.62 69.97 4,747.75 st3:n667 

165.62 69.97 4,747.97 st4:n667 

 Page 23 of 49 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

HAMMER 

[10.02.02.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 
hammer-VASILIKO-VELO-WITH-SRV.wtg 



 

Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

165.55 74.56 4,758.74 st4:n668 

165.55 74.56 4,758.96 st5:n668 

165.49 77.52 4,769.18 st5:n670 

165.49 77.52 4,769.38 st6:n670 

165.43 78.98 4,779.29 st6:n671 

165.43 78.98 4,779.40 st7:n671 

165.41 78.97 4,780.61 st7:n672 

165.41 78.97 4,780.71 st8:n672 

165.36 78.67 4,789.30 st8:n673 

165.36 78.67 4,789.49 p673:n673 

165.27 79.22 4,799.31 p673:n674 

165.27 79.22 4,799.51 p674:n674 

165.17 79.91 4,809.33 p674:n675 

165.17 79.91 4,809.52 p675:n675 

165.08 81.07 4,819.38 p675:n676 

165.08 81.07 4,819.59 p676:n676 

164.98 81.37 4,829.39 p676:n677 

164.98 81.37 4,829.58 p677:n677 

164.90 81.22 4,838.00 p677:n678 

164.90 81.22 4,838.10 p678:n678 

164.89 81.23 4,839.48 p678:n679 

164.89 81.23 4,839.59 p679:n679 

164.79 81.93 4,849.42 p679:n680 

164.79 81.93 4,849.62 p680:n680 

164.70 82.92 4,859.46 p680:n681 

164.70 82.92 4,859.66 p681:n681 

164.60 83.42 4,869.46 p681:n682 

164.60 83.42 4,869.66 p682:n682 

164.51 83.80 4,879.47 p682:n683 

164.51 83.80 4,879.67 p683:n683 

164.41 83.77 4,889.47 p683:n684 

164.41 83.77 4,889.67 p684:n684 

164.32 84.05 4,899.48 p684:n685 

164.32 84.05 4,899.61 p685:n685 

164.29 84.24 4,902.66 p685:n686 

164.29 84.24 4,902.76 p686:n686 

164.22 84.57 4,909.52 p686:n687 

164.22 84.57 4,909.69 p687:n687 

164.13 84.75 4,919.48 p687:n688 

164.13 84.75 4,919.68 p688:n688 

164.04 85.18 4,929.49 p688:n689 

164.04 85.18 4,929.69 p689:n689 

163.94 85.55 4,939.49 p689:n690 

163.94 85.55 4,939.69 p690:n690 

163.84 86.14 4,949.52 p690:n691 

163.84 86.14 4,949.71 p691:n691 

163.75 86.74 4,959.52 p691:n692 

163.75 86.74 4,959.72 p692:n692 

163.65 87.29 4,969.54 p692:n693 

163.65 87.29 4,969.74 p693:n693 

163.56 88.49 4,979.61 p693:n694 

163.56 88.49 4,979.81 p694:n694 

163.46 89.08 4,989.62 p694:n695 

163.46 89.08 4,989.82 p695:n695 

163.37 89.57 4,999.63 p695:n696 

163.37 89.57 4,999.83 p696:n696 

163.27 90.56 5,009.68 p696:n697 

163.27 90.56 5,009.88 p697:n697 
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Profile - 1 : Hydraulic Grade 

Hydraulic Grade 
(Minimum) 

(m) 

Elevation 
(m) 

Distance 
(m) 

Point 

163.18 91.63 5,019.74 p697:n698 

163.18 91.63 5,019.85 p698:n698 

163.16 91.79 5,021.58 p698:n699 

163.16 91.79 5,021.68 p699:n699 

163.08 92.67 5,029.81 p699:n700 

163.08 92.67 5,029.99 p700:n700 

162.99 93.99 5,039.88 p700:n701 

162.99 93.99 5,040.00 p701:n701 

162.97 94.18 5,041.60 p701:n702 

162.97 94.18 5,041.70 p702:n702 

162.89 95.21 5,049.96 p702:n703 

162.89 95.21 5,050.15 p703:n703 

162.80 96.36 5,060.01 p703:n704 

162.80 96.36 5,060.21 p704:n704 

162.69 97.29 5,070.06 p704:n705 

162.69 97.29 5,070.18 p705:n705 

162.67 97.41 5,072.41 p705:n706 

162.67 97.41 5,072.51 p706:n706 

162.60 98.22 5,080.11 p706:n707 

162.60 98.22 5,080.29 p707:n707 

162.51 99.54 5,090.18 p707:n708 

162.51 99.54 5,090.38 p708:n708 

162.41 101.22 5,100.31 p708:n709 

162.41 101.22 5,100.47 p709:n709 

162.36 102.32 5,106.03 p709:n710 

162.36 102.32 5,106.13 st9:n710 

162.33 103.40 5,110.61 st9:n711 

162.33 103.40 5,110.67 st10:n711 

162.31 103.79 5,112.83 st10:n712 

162.31 103.79 5,112.93 st11:n712 

162.26 105.00 5,120.70 st11:n713 

162.26 105.00 5,120.83 P-SRV22(1):n713 

162.23 112.00 5,126.15 P-SRV22(1):J-95 

162.23 112.00 5,126.26 P-SRV22(2):J-95 

162.20 112.00 5,131.58 P-SRV22(2):TCV-119 

102.02 112.00 5,131.71 st13:TCV-119 

102.02 112.00 5,138.16 st13:FCV-1 

102.02 112.00 5,138.26 st14:FCV-1 

102.02 112.00 5,141.20 st14:J-96 

102.02 112.00 5,141.26 st15:J-96 

116.00 113.00 5,144.23 st15:R-2 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 

(Maximum) 
(m) 

199.00 210.30 210.30 210.30 

199.03 210.26 210.26 223.71 

199.03 210.26 210.26 223.71 

198.81 210.22 210.22 225.13 

198.81 210.22 210.22 225.13 

198.58 210.20 210.20 234.11 

198.58 210.20 210.20 234.11 

198.18 210.15 210.15 235.48 

198.18 210.15 210.15 235.48 

198.05 210.11 210.11 237.19 

198.05 210.11 210.11 237.19 

197.88 210.07 210.07 238.13 

197.88 210.07 210.07 238.13 

197.74 210.04 210.04 238.33 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

197.74 210.04 210.04 238.33 

197.34 209.99 209.99 238.39 

197.34 209.99 209.99 238.39 

197.19 209.97 209.97 238.41 

197.19 209.97 209.97 238.41 

196.54 209.92 209.92 238.41 

196.54 209.92 209.92 238.41 

196.50 209.91 209.91 238.42 

196.50 209.91 209.91 238.42 

195.25 209.83 209.83 238.67 

195.25 209.83 209.83 238.67 

194.15 209.78 209.78 241.44 

194.15 209.78 209.78 241.44 

193.73 209.76 209.76 242.38 

193.73 209.76 209.76 242.38 

193.02 209.73 209.73 242.58 

193.02 209.73 209.73 242.58 

192.11 209.69 209.69 242.65 

192.11 209.69 209.69 242.65 

191.94 209.68 209.68 242.67 

191.94 209.68 209.68 242.67 

191.13 209.62 209.62 242.67 

191.13 209.62 209.62 242.67 

190.99 209.60 209.60 242.67 

190.99 209.60 209.60 242.67 

190.60 209.54 209.54 242.66 

190.60 209.54 209.54 242.66 

190.56 209.53 209.53 242.65 

190.56 209.53 209.53 242.65 

190.49 209.45 209.45 242.63 

190.49 209.45 209.45 242.63 

190.47 209.45 209.45 242.61 

190.47 209.45 209.45 242.61 

189.79 209.37 209.37 242.59 

189.79 209.37 209.37 242.59 

189.28 209.34 209.34 242.56 

189.28 209.34 209.34 242.56 

188.58 209.30 209.30 242.54 

188.58 209.30 209.30 242.54 

188.00 209.25 209.25 242.53 

188.00 209.25 209.25 242.53 

187.63 209.22 209.22 242.51 

187.63 209.22 209.22 242.51 

187.28 209.14 209.14 242.48 

187.28 209.14 209.14 242.48 

187.20 209.12 209.12 242.47 

187.20 209.12 209.12 242.47 

186.36 209.07 209.07 242.44 

186.36 209.07 209.07 242.44 

183.97 208.98 208.98 242.41 

183.97 208.98 208.98 242.41 

182.02 208.90 208.90 242.38 

182.02 208.90 208.90 242.38 

180.85 208.83 208.83 242.35 

180.85 208.83 208.83 242.35 

180.00 208.77 208.77 242.32 

180.00 208.77 208.77 242.32 

179.79 208.75 208.75 242.30 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

179.79 208.75 208.75 242.30 

179.34 208.67 208.67 242.27 

179.34 208.67 208.67 242.27 

178.58 208.59 208.59 242.24 

178.58 208.59 208.59 242.24 

179.01 208.56 208.56 242.21 

179.01 208.56 208.56 242.21 

177.94 208.52 208.52 242.19 

177.94 208.52 208.52 242.19 

177.11 208.47 208.47 243.09 

177.11 208.47 208.47 243.09 

176.92 208.44 208.44 243.28 

176.92 208.44 208.44 243.28 

176.65 208.36 208.36 243.34 

176.65 208.36 208.36 243.34 

176.40 208.30 208.30 243.36 

176.40 208.30 208.30 243.36 

175.34 208.28 208.28 243.36 

175.34 208.28 208.28 243.36 

173.58 208.21 208.21 243.35 

173.58 208.21 208.21 243.35 

173.39 208.20 208.20 243.35 

173.39 208.20 208.20 243.35 

171.98 208.13 208.13 243.33 

171.98 208.13 208.13 243.33 

171.63 208.11 208.11 243.32 

171.63 208.11 208.11 243.32 

170.67 208.05 208.05 243.30 

170.67 208.05 208.05 243.30 

169.42 207.97 207.97 243.27 

169.42 207.97 207.97 243.27 

169.27 207.96 207.96 243.25 

169.27 207.96 207.96 243.25 

168.45 207.90 207.90 243.22 

168.45 207.90 207.90 243.22 

167.50 207.82 207.82 243.20 

167.50 207.82 207.82 243.20 

166.60 207.74 207.74 243.17 

166.60 207.74 207.74 243.17 

165.94 207.68 207.68 243.15 

165.94 207.68 207.68 243.15 

165.70 207.66 207.66 243.14 

165.70 207.66 207.66 243.14 

164.88 207.59 207.59 243.11 

164.88 207.59 207.59 243.11 

164.06 207.51 207.51 243.08 

164.06 207.51 207.51 243.08 

163.42 207.43 207.43 243.05 

163.42 207.43 207.43 243.05 

162.78 207.35 207.35 243.02 

162.78 207.35 207.35 243.02 

162.14 207.28 207.28 242.99 

162.14 207.28 207.28 242.99 

161.61 207.20 207.20 242.96 

161.61 207.20 207.20 242.96 

161.32 207.15 207.15 242.93 

161.32 207.15 207.15 242.93 

161.15 207.12 207.12 242.90 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

161.15 207.12 207.12 242.90 

160.69 207.05 207.05 242.87 

160.69 207.05 207.05 242.87 

160.24 206.97 206.97 242.85 

160.24 206.97 206.97 242.85 

159.78 206.89 206.89 242.81 

159.78 206.89 206.89 242.81 

159.26 206.82 206.82 242.78 

159.26 206.82 206.82 242.78 

158.75 206.74 206.74 242.74 

158.75 206.74 206.74 242.74 

158.23 206.66 206.66 242.70 

158.23 206.66 206.66 242.70 

157.71 206.59 206.59 242.66 

157.71 206.59 206.59 242.66 

157.16 206.51 206.51 242.62 

157.16 206.51 206.51 242.62 

156.60 206.43 206.43 242.59 

156.60 206.43 206.43 242.59 

156.05 206.35 206.35 242.55 

156.05 206.35 206.35 242.55 

155.52 206.28 206.28 242.52 

155.52 206.28 206.28 242.52 

155.35 206.25 206.25 242.49 

155.35 206.25 206.25 242.49 

155.08 206.20 206.20 242.46 

155.08 206.20 206.20 242.46 

154.66 206.12 206.12 242.43 

154.66 206.12 206.12 242.43 

153.98 206.05 206.05 242.40 

153.98 206.05 206.05 242.40 

153.15 205.97 205.97 242.37 

153.15 205.97 205.97 242.37 

152.71 205.89 205.89 242.33 

152.71 205.89 205.89 242.33 

152.55 205.82 205.82 242.30 

152.55 205.82 205.82 242.30 

151.28 205.74 205.74 242.26 

151.28 205.74 205.74 242.26 

149.19 205.66 205.66 242.23 

149.19 205.66 205.66 242.23 

147.91 205.60 205.60 242.20 

147.91 205.60 205.60 242.20 

147.67 205.58 205.58 242.18 

147.67 205.58 205.58 242.18 

147.02 205.51 205.51 242.15 

147.02 205.51 205.51 242.15 

146.37 205.43 205.43 242.12 

146.37 205.43 205.43 242.12 

145.80 205.35 205.35 242.08 

145.80 205.35 205.35 242.08 

145.25 205.27 205.27 242.04 

145.25 205.27 205.27 242.04 

144.69 205.20 205.20 242.01 

144.69 205.20 205.20 242.01 

144.13 205.12 205.12 241.97 

144.13 205.12 205.12 241.97 

143.58 205.04 205.04 241.93 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

143.58 205.04 205.04 241.93 

143.36 205.00 205.00 241.90 

143.36 205.00 205.00 241.90 

143.17 204.97 204.97 241.88 

143.17 204.97 204.97 241.88 

142.79 204.89 204.89 241.84 

142.79 204.89 204.89 241.84 

142.44 204.81 204.81 241.80 

142.44 204.81 204.81 241.80 

142.14 204.74 204.74 241.75 

142.14 204.74 204.74 241.75 

142.17 204.66 204.66 241.71 

142.17 204.66 204.66 241.71 

142.24 204.63 204.63 241.67 

142.24 204.63 204.63 241.67 

142.39 204.58 204.58 241.64 

142.39 204.58 204.58 241.64 

142.59 204.50 204.50 241.60 

142.59 204.50 204.50 241.60 

142.73 204.48 204.48 241.57 

142.73 204.48 204.48 241.57 

143.18 204.43 204.43 241.54 

143.18 204.43 204.43 241.54 

144.09 204.35 204.35 241.50 

144.09 204.35 204.35 241.50 

144.42 204.33 204.33 241.47 

144.42 204.33 204.33 241.47 

145.25 204.27 204.27 241.43 

145.25 204.27 204.27 241.43 

146.52 204.20 204.20 241.39 

146.52 204.20 204.20 241.39 

146.57 204.20 204.20 241.36 

146.57 204.20 204.20 241.36 

147.70 204.12 204.12 241.31 

147.70 204.12 204.12 241.31 

147.92 204.10 204.10 241.28 

147.92 204.10 204.10 241.28 

148.48 204.04 204.04 241.24 

148.48 204.04 204.04 241.24 

149.33 203.96 203.96 241.20 

149.33 203.96 203.96 241.20 

150.23 203.89 203.89 241.16 

150.23 203.89 203.89 241.16 

150.68 203.85 203.85 241.13 

150.68 203.85 203.85 241.13 

151.04 203.81 203.81 241.11 

151.04 203.81 203.81 241.11 

151.76 203.73 203.73 241.07 

151.76 203.73 203.73 241.07 

152.44 203.65 203.65 241.03 

152.44 203.65 203.65 241.03 

153.01 203.58 203.58 240.98 

153.01 203.58 203.58 240.98 

153.57 203.50 203.50 240.94 

153.57 203.50 203.50 240.94 

154.04 203.42 203.42 240.89 

154.04 203.42 203.42 240.89 

154.41 203.35 203.35 240.85 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

154.41 203.35 203.35 240.85 

154.57 203.27 203.27 240.82 

154.57 203.27 203.27 240.82 

154.75 203.19 203.19 240.78 

154.75 203.19 203.19 240.78 

154.83 203.12 203.12 240.75 

154.83 203.12 203.12 240.75 

154.83 203.11 203.11 240.72 

154.83 203.11 203.11 240.72 

154.84 203.04 203.04 240.68 

154.84 203.04 203.04 240.68 

154.90 202.96 202.96 240.64 

154.90 202.96 202.96 240.64 

154.99 202.89 202.89 240.60 

154.99 202.89 202.89 240.60 

155.05 202.82 202.82 240.56 

155.05 202.82 202.82 240.56 

155.06 202.81 202.81 240.53 

155.06 202.81 202.81 240.53 

155.11 202.73 202.73 240.49 

155.11 202.73 202.73 240.49 

155.09 202.65 202.65 240.45 

155.09 202.65 202.65 240.45 

155.01 202.58 202.58 240.42 

155.01 202.58 202.58 240.42 

154.90 202.50 202.50 240.38 

154.90 202.50 202.50 240.38 

154.76 202.43 202.43 240.34 

154.76 202.43 202.43 240.34 

154.64 202.35 202.35 240.31 

154.64 202.35 202.35 240.31 

154.55 202.27 202.27 240.27 

154.55 202.27 202.27 240.27 

154.47 202.19 202.19 240.24 

154.47 202.19 202.19 240.24 

154.43 202.12 202.12 240.21 

154.43 202.12 202.12 240.21 

154.43 202.04 202.04 240.17 

154.43 202.04 202.04 240.17 

154.43 202.04 202.04 240.15 

154.43 202.04 202.04 240.15 

154.59 201.96 201.96 240.12 

154.59 201.96 201.96 240.12 

154.81 201.89 201.89 240.08 

154.81 201.89 201.89 240.08 

155.32 201.81 201.81 240.05 

155.32 201.81 201.81 240.05 

155.33 201.81 201.81 240.03 

155.33 201.81 201.81 240.03 

155.87 201.73 201.73 240.00 

155.87 201.73 201.73 240.00 

156.39 201.66 201.66 239.97 

156.39 201.66 201.66 239.97 

156.84 201.58 201.58 239.94 

156.84 201.58 201.58 239.94 

156.97 201.55 201.55 239.91 

156.97 201.55 201.55 239.91 

157.14 201.50 201.50 239.88 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

157.14 201.50 201.50 239.88 

157.51 201.43 201.43 239.84 

157.51 201.43 201.43 239.84 

157.74 201.38 201.38 239.81 

157.74 201.38 201.38 239.81 

157.85 201.35 201.35 239.78 

157.85 201.35 201.35 239.78 

157.93 201.27 201.27 239.75 

157.93 201.27 201.27 239.75 

157.97 201.23 201.23 239.72 

157.97 201.23 201.23 239.72 

158.01 201.19 201.19 239.68 

158.01 201.19 201.19 239.68 

158.04 201.16 201.16 239.65 

158.04 201.16 201.16 239.65 

158.05 201.12 201.12 239.61 

158.05 201.12 201.12 239.61 

158.09 201.04 201.04 239.57 

158.09 201.04 201.04 239.57 

158.10 200.98 200.98 239.53 

158.10 200.98 200.98 239.53 

158.10 200.96 200.96 239.50 

158.10 200.96 200.96 239.50 

158.10 200.89 200.89 239.46 

158.10 200.89 200.89 239.46 

158.05 200.85 200.85 239.43 

158.05 200.85 200.85 239.43 

157.94 200.81 200.81 239.40 

157.94 200.81 200.81 239.40 

157.73 200.73 200.73 239.36 

157.73 200.73 200.73 239.36 

157.62 200.68 200.68 239.33 

157.62 200.68 200.68 239.33 

157.59 200.66 200.66 239.30 

157.59 200.66 200.66 239.30 

157.47 200.58 200.58 239.26 

157.47 200.58 200.58 239.26 

157.39 200.54 200.54 239.23 

157.39 200.54 200.54 239.23 

157.28 200.50 200.50 239.21 

157.28 200.50 200.50 239.21 

157.06 200.43 200.43 239.16 

157.06 200.43 200.43 239.16 

156.91 200.38 200.38 239.13 

156.91 200.38 200.38 239.13 

156.75 200.35 200.35 239.09 

156.75 200.35 200.35 239.09 

156.40 200.27 200.27 239.05 

156.40 200.27 200.27 239.05 

156.07 200.20 200.20 239.01 

156.07 200.20 200.20 239.01 

155.74 200.12 200.12 238.97 

155.74 200.12 200.12 238.97 

155.39 200.04 200.04 238.93 

155.39 200.04 200.04 238.93 

155.31 200.02 200.02 238.90 

155.31 200.02 200.02 238.90 

155.12 199.96 199.96 238.86 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

155.12 199.96 199.96 238.86 

154.86 199.89 199.89 238.83 

154.86 199.89 199.89 238.83 

154.57 199.81 199.81 238.80 

154.57 199.81 199.81 238.80 

154.56 199.81 199.81 238.77 

154.56 199.81 199.81 238.77 

154.29 199.73 199.73 238.74 

154.29 199.73 199.73 238.74 

154.01 199.66 199.66 238.71 

154.01 199.66 199.66 238.71 

153.76 199.58 199.58 238.68 

153.76 199.58 199.58 238.68 

153.70 199.53 199.53 238.64 

153.70 199.53 199.53 238.64 

153.68 199.50 199.50 238.61 

153.68 199.50 199.50 238.61 

153.63 199.43 199.43 238.58 

153.63 199.43 199.43 238.58 

153.62 199.35 199.35 238.55 

153.62 199.35 199.35 238.55 

153.63 199.27 199.27 238.52 

153.63 199.27 199.27 238.52 

153.61 199.20 199.20 238.48 

153.61 199.20 199.20 238.48 

153.60 199.12 199.12 238.45 

153.60 199.12 199.12 238.45 

153.61 199.10 199.10 238.43 

153.61 199.10 199.10 238.43 

153.69 199.04 199.04 238.40 

153.69 199.04 199.04 238.40 

153.80 198.96 198.96 238.37 

153.80 198.96 198.96 238.37 

153.82 198.95 198.95 238.35 

153.82 198.95 198.95 238.35 

153.90 198.89 198.89 238.32 

153.90 198.89 198.89 238.32 

154.00 198.81 198.81 238.29 

154.00 198.81 198.81 238.29 

154.04 198.76 198.76 238.26 

154.04 198.76 198.76 238.26 

154.05 198.73 198.73 238.24 

154.05 198.73 198.73 238.24 

154.08 198.66 198.66 238.21 

154.08 198.66 198.66 238.21 

153.99 198.58 198.58 238.18 

153.99 198.58 198.58 238.18 

153.94 198.55 198.55 238.15 

153.94 198.55 198.55 238.15 

153.87 198.50 198.50 238.12 

153.87 198.50 198.50 238.12 

153.65 198.43 198.43 238.09 

153.65 198.43 198.43 238.09 

153.36 198.35 198.35 238.06 

153.36 198.35 198.35 238.06 

153.21 198.30 198.30 238.03 

153.21 198.30 198.30 238.03 

153.14 198.27 198.27 238.01 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

153.14 198.27 198.27 238.01 

152.99 198.20 198.20 237.98 

152.99 198.20 198.20 237.98 

152.84 198.12 198.12 237.95 

152.84 198.12 198.12 237.95 

152.83 198.12 198.12 237.92 

152.83 198.12 198.12 237.92 

152.61 198.04 198.04 237.89 

152.61 198.04 198.04 237.89 

152.37 197.96 197.96 237.85 

152.37 197.96 197.96 237.85 

152.28 197.93 197.93 237.82 

152.28 197.93 197.93 237.82 

152.14 197.89 197.89 237.79 

152.14 197.89 197.89 237.79 

151.87 197.81 197.81 237.75 

151.87 197.81 197.81 237.75 

151.43 197.73 197.73 237.72 

151.43 197.73 197.73 237.72 

151.33 197.71 197.71 237.69 

151.33 197.71 197.71 237.69 

150.98 197.66 197.66 237.66 

150.98 197.66 197.66 237.66 

150.60 197.60 197.60 237.62 

150.60 197.60 197.60 237.62 

150.48 197.58 197.58 237.60 

150.48 197.58 197.58 237.60 

149.92 197.50 197.50 237.57 

149.92 197.50 197.50 237.57 

149.15 197.43 197.43 237.53 

149.15 197.43 197.43 237.53 

148.83 197.40 197.40 237.50 

148.83 197.40 197.40 237.50 

148.34 197.35 197.35 237.47 

148.34 197.35 197.35 237.47 

147.43 197.27 197.27 237.44 

147.43 197.27 197.27 237.44 

146.50 197.20 197.20 237.41 

146.50 197.20 197.20 237.41 

145.24 197.12 197.12 237.37 

145.24 197.12 197.12 237.37 

144.90 197.10 197.10 237.33 

144.90 197.10 197.10 237.33 

143.93 197.04 197.04 237.30 

143.93 197.04 197.04 237.30 

142.82 196.96 196.96 237.26 

142.82 196.96 196.96 237.26 

141.86 196.88 196.88 237.23 

141.86 196.88 196.88 237.23 

141.64 196.85 196.85 237.21 

141.64 196.85 196.85 237.21 

141.37 196.81 196.81 237.18 

141.37 196.81 196.81 237.18 

140.90 196.73 196.73 237.15 

140.90 196.73 196.73 237.15 

140.56 196.65 196.65 237.12 

140.56 196.65 196.65 237.12 

140.26 196.58 196.58 237.08 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

140.26 196.58 196.58 237.08 

140.26 196.57 196.57 237.05 

140.26 196.57 196.57 237.05 

140.59 196.50 196.50 237.02 

140.59 196.50 196.50 237.02 

141.00 196.42 196.42 237.00 

141.00 196.42 196.42 237.00 

141.01 196.42 196.42 236.97 

141.01 196.42 196.42 236.97 

141.10 196.35 196.35 236.94 

141.10 196.35 196.35 236.94 

141.15 196.27 196.27 236.91 

141.15 196.27 196.27 236.91 

141.17 196.24 196.24 236.88 

141.17 196.24 196.24 236.88 

141.20 196.19 196.19 236.85 

141.20 196.19 196.19 236.85 

140.75 196.12 196.12 236.81 

140.75 196.12 196.12 236.81 

139.83 196.04 196.04 236.78 

139.83 196.04 196.04 236.78 

138.57 195.96 195.96 236.75 

138.57 195.96 195.96 236.75 

137.56 195.91 195.91 236.72 

137.56 195.91 195.91 236.72 

136.94 195.88 195.88 236.69 

136.94 195.88 195.88 236.69 

135.40 195.81 195.81 236.67 

135.40 195.81 195.81 236.67 

134.04 195.73 195.73 236.63 

134.04 195.73 195.73 236.63 

132.72 195.65 195.65 236.60 

132.72 195.65 195.65 236.60 

132.00 195.59 195.59 236.57 

132.00 195.59 195.59 236.57 

131.11 195.50 195.50 236.53 

131.11 195.50 195.50 236.53 

130.63 195.42 195.42 236.50 

130.63 195.42 195.42 236.50 

130.27 195.34 195.34 236.47 

130.27 195.34 195.34 236.47 

130.22 195.33 195.33 236.45 

130.22 195.33 195.33 236.45 

130.09 195.27 195.27 236.42 

130.09 195.27 195.27 236.42 

129.92 195.19 195.19 236.39 

129.92 195.19 195.19 236.39 

129.90 195.18 195.18 236.37 

129.90 195.18 195.18 236.37 

129.32 195.11 195.11 236.33 

129.32 195.11 195.11 236.33 

128.52 195.03 195.03 236.30 

128.52 195.03 195.03 236.30 

127.70 194.96 194.96 236.27 

127.70 194.96 194.96 236.27 

126.93 194.88 194.88 236.23 

126.93 194.88 194.88 236.23 

125.88 194.80 194.80 236.19 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

125.88 194.80 194.80 236.19 

124.66 194.73 194.73 236.16 

124.66 194.73 194.73 236.16 

123.77 194.65 194.65 236.12 

123.77 194.65 194.65 236.12 

123.14 194.57 194.57 236.10 

123.14 194.57 194.57 236.10 

123.04 194.56 194.56 236.07 

123.04 194.56 194.56 236.07 

122.75 194.49 194.49 236.04 

122.75 194.49 194.49 236.04 

122.54 194.42 194.42 236.00 

122.54 194.42 194.42 236.00 

122.46 194.34 194.34 235.97 

122.46 194.34 194.34 235.97 

122.52 194.26 194.26 235.94 

122.52 194.26 194.26 235.94 

122.59 194.19 194.19 235.90 

122.59 194.19 194.19 235.90 

122.59 194.18 194.18 235.87 

122.59 194.18 194.18 235.87 

122.65 194.11 194.11 235.84 

122.65 194.11 194.11 235.84 

122.64 194.03 194.03 235.81 

122.64 194.03 194.03 235.81 

122.56 193.96 193.96 235.78 

122.56 193.96 193.96 235.78 

122.84 193.88 193.88 235.75 

122.84 193.88 193.88 235.75 

122.74 193.80 193.80 235.73 

122.74 193.80 193.80 235.73 

121.12 193.74 193.74 235.69 

121.12 193.74 193.74 235.69 

121.72 193.72 193.72 235.66 

121.72 193.72 193.72 235.66 

124.33 193.64 193.64 235.63 

124.33 193.64 193.64 235.63 

124.37 193.61 193.61 235.60 

124.37 193.61 193.61 235.60 

123.99 193.57 193.57 235.56 

123.99 193.57 193.57 235.56 

122.96 193.49 193.49 235.53 

122.96 193.49 193.49 235.53 

121.62 193.41 193.41 235.49 

121.62 193.41 193.41 235.49 

121.32 193.37 193.37 235.47 

121.32 193.37 193.37 235.47 

120.90 193.34 193.34 235.44 

120.90 193.34 193.34 235.44 

119.55 193.26 193.26 235.40 

119.55 193.26 193.26 235.40 

115.88 193.18 193.18 235.36 

115.88 193.18 193.18 235.36 

114.78 193.10 193.10 235.32 

114.78 193.10 193.10 235.32 

114.55 193.08 193.08 235.29 

114.55 193.08 193.08 235.29 

113.81 193.02 193.02 235.25 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

113.81 193.02 193.02 235.25 

112.85 192.95 192.95 235.21 

112.85 192.95 192.95 235.21 

112.08 192.87 192.87 235.18 

112.08 192.87 192.87 235.18 

111.87 192.83 192.83 235.16 

111.87 192.83 192.83 235.16 

111.61 192.79 192.79 235.13 

111.61 192.79 192.79 235.13 

111.18 192.71 192.71 235.10 

111.18 192.71 192.71 235.10 

110.97 192.64 192.64 235.07 

110.97 192.64 192.64 235.07 

110.83 192.59 192.59 235.03 

110.83 192.59 192.59 235.03 

110.72 192.56 192.56 235.00 

110.72 192.56 192.56 235.00 

110.36 192.48 192.48 234.96 

110.36 192.48 192.48 234.96 

110.01 192.41 192.41 234.92 

110.01 192.41 192.41 234.92 

109.92 192.38 192.38 234.88 

109.92 192.38 192.38 234.88 

109.76 192.33 192.33 234.85 

109.76 192.33 192.33 234.85 

109.51 192.25 192.25 234.81 

109.51 192.25 192.25 234.81 

109.33 192.18 192.18 234.78 

109.33 192.18 192.18 234.78 

109.20 192.12 192.12 234.75 

109.20 192.12 192.12 234.75 

109.12 192.10 192.10 234.72 

109.12 192.10 192.10 234.72 

108.72 192.02 192.02 234.68 

108.72 192.02 192.02 234.68 

108.65 192.01 192.01 234.65 

108.65 192.01 192.01 234.65 

108.30 191.94 191.94 234.62 

108.30 191.94 191.94 234.62 

107.87 191.87 191.87 234.59 

107.87 191.87 191.87 234.59 

107.64 191.83 191.83 234.56 

107.64 191.83 191.83 234.56 

107.44 191.79 191.79 234.53 

107.44 191.79 191.79 234.53 

106.91 191.71 191.71 234.49 

106.91 191.71 191.71 234.49 

106.69 191.68 191.68 234.45 

106.69 191.68 191.68 234.45 

106.34 191.64 191.64 234.42 

106.34 191.64 191.64 234.42 

105.50 191.56 191.56 234.39 

105.50 191.56 191.56 234.39 

105.16 191.53 191.53 234.36 

105.16 191.53 191.53 234.36 

104.57 191.48 191.48 234.34 

104.57 191.48 191.48 234.34 

103.57 191.41 191.41 234.30 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

103.57 191.41 191.41 234.30 

103.05 191.36 191.36 234.28 

103.05 191.36 191.36 234.28 

102.61 191.33 191.33 234.25 

102.61 191.33 191.33 234.25 

101.64 191.25 191.25 234.22 

101.64 191.25 191.25 234.22 

100.93 191.19 191.19 234.18 

100.93 191.19 191.19 234.18 

100.68 191.17 191.17 234.29 

100.68 191.17 191.17 234.29 

99.72 191.07 191.07 234.31 

99.72 191.07 191.07 234.31 

98.93 190.99 190.99 234.55 

98.93 190.99 190.99 234.55 

98.80 190.98 190.98 234.57 

98.80 190.98 190.98 234.57 

97.74 190.88 190.88 234.48 

97.74 190.88 190.88 234.48 

96.71 190.80 190.80 234.46 

96.71 190.80 190.80 234.46 

96.48 190.79 190.79 234.35 

96.48 190.79 190.79 234.35 

95.22 190.69 190.69 234.34 

95.22 190.69 190.69 234.34 

93.98 190.60 190.60 234.26 

93.98 190.60 190.60 234.26 

93.67 190.57 190.57 234.32 

93.67 190.57 190.57 234.32 

92.82 190.50 190.50 234.61 

92.82 190.50 190.50 234.61 

91.77 190.41 190.41 234.65 

91.77 190.41 190.41 234.65 

91.01 190.33 190.33 236.64 

91.01 190.33 190.33 236.64 

90.80 190.31 190.31 236.77 

90.80 190.31 190.31 236.77 

89.85 190.21 190.21 236.77 

89.85 190.21 190.21 236.77 

89.23 190.16 190.16 236.75 

89.23 190.16 190.16 236.75 

88.70 190.12 190.12 236.73 

88.70 190.12 190.12 236.73 

87.32 190.02 190.02 236.69 

87.32 190.02 190.02 236.69 

87.24 190.02 190.02 236.67 

87.24 190.02 190.02 236.67 

85.86 189.93 189.93 236.63 

85.86 189.93 189.93 236.63 

85.04 189.86 189.86 236.60 

85.04 189.86 189.86 236.60 

84.74 189.83 189.83 236.56 

84.74 189.83 189.83 236.56 

83.70 189.74 189.74 236.53 

83.70 189.74 189.74 236.53 

82.61 189.64 189.64 236.49 

82.61 189.64 189.64 236.49 

82.17 189.55 189.55 236.45 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

82.17 189.55 189.55 236.45 

81.52 189.45 189.45 236.41 

81.52 189.45 189.45 236.41 

80.50 189.36 189.36 236.37 

80.50 189.36 189.36 236.37 

80.13 189.33 189.33 236.34 

80.13 189.33 189.33 236.34 

79.13 189.26 189.26 236.30 

79.13 189.26 189.26 236.30 

77.87 189.17 189.17 236.27 

77.87 189.17 189.17 236.27 

77.03 189.07 189.07 236.23 

77.03 189.07 189.07 236.23 

76.06 188.98 188.98 236.20 

76.06 188.98 188.98 236.20 

76.09 188.91 188.91 236.17 

76.09 188.91 188.91 236.17 

75.65 188.88 188.88 236.13 

75.65 188.88 188.88 236.13 

74.32 188.78 188.78 236.09 

74.32 188.78 188.78 236.09 

72.92 188.69 188.69 236.04 

72.92 188.69 188.69 236.04 

71.79 188.62 188.62 236.00 

71.79 188.62 188.62 236.00 

71.56 188.59 188.59 235.96 

71.56 188.59 188.59 235.96 

70.95 188.50 188.50 235.91 

70.95 188.50 188.50 235.91 

70.37 188.40 188.40 237.26 

70.37 188.40 188.40 237.26 

70.25 188.31 188.31 237.38 

70.25 188.31 188.31 237.38 

70.12 188.27 188.27 237.38 

70.12 188.27 188.27 237.38 

70.33 188.21 188.21 237.36 

70.33 188.21 188.21 237.36 

69.33 188.12 188.12 237.33 

69.33 188.12 188.12 237.33 

67.80 188.02 188.02 237.29 

67.80 188.02 188.02 237.29 

66.09 187.90 187.90 237.26 

66.09 187.90 187.90 237.26 

64.41 187.81 187.81 237.39 

64.41 187.81 187.81 237.39 

62.49 187.70 187.70 237.42 

62.49 187.70 187.70 237.42 

60.25 187.55 187.55 237.74 

60.25 187.55 187.55 237.74 

57.81 187.42 187.42 237.76 

57.81 187.42 187.42 237.76 

55.88 187.30 187.30 237.65 

55.88 187.30 187.30 237.65 

53.97 187.17 187.17 237.61 

53.97 187.17 187.17 237.61 

52.39 187.05 187.05 237.47 

52.39 187.05 187.05 237.47 

51.16 186.92 186.92 237.46 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

51.16 186.92 186.92 237.46 

50.54 186.85 186.85 237.36 

50.54 186.85 186.85 237.36 

50.19 186.80 186.80 237.44 

50.19 186.80 186.80 237.44 

49.09 186.67 186.67 237.99 

49.09 186.67 186.67 237.99 

47.85 186.55 186.55 238.03 

47.85 186.55 186.55 238.03 

47.17 186.42 186.42 240.66 

47.17 186.42 186.42 240.66 

47.03 186.40 186.40 240.82 

47.03 186.40 186.40 240.82 

46.49 186.30 186.30 240.80 

46.49 186.30 186.30 240.80 

45.67 186.17 186.17 240.75 

45.67 186.17 186.17 240.75 

44.97 186.05 186.05 240.69 

44.97 186.05 186.05 240.69 

44.34 185.93 185.93 240.63 

44.34 185.93 185.93 240.63 

44.57 185.80 185.80 240.56 

44.57 185.80 185.80 240.56 

44.70 185.69 185.69 240.51 

44.70 185.69 185.69 240.51 

44.44 185.55 185.55 240.44 

44.44 185.55 185.55 240.44 

43.79 185.43 185.43 240.39 

43.79 185.43 185.43 240.39 

43.37 185.30 185.30 240.33 

43.37 185.30 185.30 240.33 

43.28 185.18 185.18 240.27 

43.28 185.18 185.18 240.27 

43.32 185.06 185.06 240.21 

43.32 185.06 185.06 240.21 

43.10 184.96 184.96 240.15 

43.10 184.96 184.96 240.15 

43.08 184.93 184.93 240.11 

43.08 184.93 184.93 240.11 

43.05 184.81 184.81 240.05 

43.05 184.81 184.81 240.05 

43.14 184.68 184.68 239.99 

43.14 184.68 184.68 239.99 

43.31 184.56 184.56 239.92 

43.31 184.56 184.56 239.92 

43.34 184.44 184.44 239.85 

43.34 184.44 184.44 239.85 

43.31 184.37 184.37 239.79 

43.31 184.37 184.37 239.79 

43.31 184.31 184.31 239.73 

43.31 184.31 184.31 239.73 

43.56 184.19 184.19 239.66 

43.56 184.19 184.19 239.66 

43.62 184.06 184.06 239.59 

43.62 184.06 184.06 239.59 

43.66 183.94 183.94 239.53 

43.66 183.94 183.94 239.53 

43.98 183.82 183.82 239.47 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

43.98 183.82 183.82 239.47 

43.51 183.75 183.75 239.42 

43.51 183.75 183.75 239.42 

43.09 183.69 183.69 239.54 

43.09 183.69 183.69 239.54 

42.91 183.57 183.57 241.10 

42.91 183.57 183.57 241.10 

42.75 183.44 183.44 241.25 

42.75 183.44 183.44 241.25 

43.10 183.32 183.32 241.23 

43.10 183.32 183.32 241.23 

42.95 183.19 183.19 241.18 

42.95 183.19 183.19 241.18 

42.25 183.07 183.07 241.12 

42.25 183.07 183.07 241.12 

42.09 183.03 183.03 241.07 

42.09 183.03 183.03 241.07 

41.93 182.94 182.94 241.01 

41.93 182.95 182.95 241.01 

42.31 182.84 182.84 240.95 

42.31 182.84 182.84 240.95 

42.38 182.82 182.82 240.91 

42.38 182.82 182.82 240.91 

43.04 182.70 182.70 240.85 

43.04 182.70 182.70 240.85 

43.10 182.57 182.57 240.80 

43.10 182.57 182.57 240.80 

42.84 182.45 182.45 240.74 

42.84 182.45 182.45 240.74 

42.83 182.44 182.44 240.69 

42.83 182.44 182.44 240.69 

42.81 182.32 182.32 240.64 

42.81 182.32 182.32 240.64 

43.04 182.20 182.20 240.58 

43.04 182.20 182.20 240.58 

43.08 182.15 182.15 240.53 

43.08 182.15 182.15 240.53 

43.28 182.08 182.08 240.48 

43.28 182.08 182.08 240.48 

43.42 181.95 181.95 240.41 

43.42 181.95 181.95 240.41 

44.78 181.87 181.87 240.35 

44.78 181.87 181.87 240.35 

44.91 181.82 181.82 240.29 

44.91 181.82 181.82 240.29 

43.92 181.70 181.70 240.23 

43.92 181.70 181.70 240.23 

43.62 181.59 181.59 240.16 

43.62 181.59 181.59 240.16 

43.65 181.58 181.58 240.10 

43.65 181.58 181.58 240.10 

44.47 181.45 181.45 240.04 

44.47 181.45 181.45 240.04 

44.98 181.33 181.33 239.98 

44.98 181.33 181.33 239.98 

45.74 181.20 181.20 239.92 

45.74 181.20 181.20 239.92 

45.70 181.16 181.16 239.88 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

45.70 181.16 181.16 239.88 

45.89 181.08 181.08 239.83 

45.89 181.08 181.08 239.83 

46.56 180.95 180.95 239.76 

46.56 180.95 180.95 239.76 

47.05 180.83 180.83 239.70 

47.05 180.83 180.83 239.70 

48.31 180.70 180.70 239.64 

48.31 180.70 180.70 239.64 

48.56 180.67 180.67 239.59 

48.56 180.67 180.67 239.59 

49.28 180.58 180.58 239.54 

49.28 180.58 180.58 239.54 

49.82 180.45 180.45 239.48 

49.82 180.45 180.45 239.48 

50.75 180.33 180.33 239.42 

50.75 180.33 180.33 239.42 

50.92 180.31 180.31 239.37 

50.92 180.31 180.31 239.37 

51.80 180.21 180.21 239.32 

51.80 180.21 180.21 239.32 

53.07 180.08 180.08 239.27 

53.07 180.08 180.08 239.27 

53.37 180.05 180.05 239.23 

53.37 180.05 180.05 239.23 

54.55 179.96 179.96 239.17 

54.55 179.96 179.96 239.17 

55.48 179.89 179.89 239.11 

55.48 179.89 179.89 239.11 

56.05 179.83 179.83 239.05 

56.05 179.83 179.83 239.05 

57.39 179.70 179.70 238.99 

57.39 179.70 179.70 238.99 

58.80 179.58 179.58 238.93 

58.80 179.58 179.58 238.93 

59.56 179.45 179.45 238.88 

59.56 179.45 179.45 238.88 

59.73 179.33 179.33 238.83 

59.73 179.33 179.33 238.83 

59.85 179.31 179.31 238.79 

59.85 179.31 179.31 238.79 

60.04 179.21 179.21 238.74 

60.04 179.21 179.21 238.74 

60.09 179.16 179.16 238.70 

60.09 179.16 179.16 238.70 

60.32 179.08 179.08 238.65 

60.32 179.08 179.08 238.65 

60.90 178.96 178.96 238.59 

60.90 178.96 178.96 238.59 

60.93 178.94 178.94 238.55 

60.93 178.94 178.94 238.55 

60.68 178.83 178.83 238.51 

60.68 178.83 178.83 238.51 

60.55 178.78 178.78 238.46 

60.55 178.78 178.78 238.46 

60.30 178.71 178.71 238.41 

60.30 178.71 178.71 238.41 

59.29 178.58 178.58 238.36 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

59.29 178.58 178.58 238.36 

58.33 178.46 178.46 238.31 

58.33 178.46 178.46 238.31 

58.16 178.36 178.36 238.26 

58.16 178.36 178.36 238.26 

58.06 178.34 178.34 238.22 

58.06 178.34 178.34 238.22 

57.54 178.22 178.22 238.17 

57.54 178.22 178.22 238.17 

57.51 178.21 178.21 238.13 

57.51 178.21 178.21 238.13 

57.15 178.09 178.09 238.08 

57.15 178.09 178.09 238.08 

57.00 178.03 178.03 238.04 

57.00 178.03 178.03 238.04 

56.70 177.96 177.96 237.98 

56.70 177.96 177.96 237.98 

56.07 177.84 177.84 237.92 

56.07 177.84 177.84 237.92 

55.55 177.71 177.71 237.87 

55.55 177.71 177.71 237.87 

55.15 177.59 177.59 237.82 

55.15 177.59 177.59 237.82 

54.90 177.49 177.49 237.76 

54.90 177.49 177.49 237.76 

54.85 177.47 177.47 237.71 

54.85 177.47 177.47 237.71 

55.27 177.34 177.34 237.66 

55.27 177.34 177.34 237.66 

55.90 177.22 177.22 237.61 

55.90 177.22 177.22 237.61 

56.32 177.16 177.16 237.56 

56.32 177.16 177.16 237.56 

56.76 177.09 177.09 237.51 

56.76 177.09 177.09 237.51 

57.61 176.97 176.97 237.45 

57.61 176.97 176.97 237.45 

57.63 176.95 176.95 237.41 

57.63 176.95 176.95 237.41 

57.42 176.84 176.84 237.36 

57.42 176.84 176.84 237.36 

57.06 176.72 176.72 237.31 

57.06 176.72 176.72 237.31 

56.20 176.59 176.59 237.26 

56.20 176.59 176.59 237.26 

55.05 176.48 176.48 237.22 

55.05 176.48 176.48 237.22 

54.93 176.47 176.47 237.19 

54.93 176.47 176.47 237.19 

53.35 176.34 176.34 237.14 

53.35 176.34 176.34 237.14 

51.68 176.22 176.22 237.08 

51.68 176.22 176.22 237.08 

50.20 176.09 176.09 237.02 

50.20 176.09 176.09 237.02 

49.17 175.97 175.97 236.96 

49.17 175.97 175.97 236.96 

48.13 175.84 175.84 236.90 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

48.13 175.84 175.84 236.90 

47.40 175.75 175.75 236.85 

47.40 175.75 175.75 236.85 

47.15 175.72 175.72 236.81 

47.15 175.72 175.72 236.81 

46.36 175.59 175.59 236.77 

46.36 175.59 175.59 236.77 

45.57 175.47 175.47 236.72 

45.57 175.47 175.47 236.72 

44.78 175.34 175.34 236.68 

44.78 175.34 175.34 236.68 

44.64 175.30 175.30 236.64 

44.64 175.30 175.30 236.64 

44.45 175.22 175.22 236.61 

44.45 175.22 175.22 236.61 

44.25 175.12 175.12 236.56 

44.25 175.12 175.12 236.56 

44.26 175.10 175.10 236.52 

44.26 175.10 175.10 236.52 

44.49 174.97 174.97 236.46 

44.49 174.97 174.97 236.46 

44.75 174.85 174.85 236.40 

44.75 174.85 174.85 236.40 

44.92 174.77 174.77 236.35 

44.92 174.77 174.77 236.35 

45.04 174.72 174.72 236.31 

45.04 174.72 174.72 236.31 

45.40 174.60 174.60 236.27 

45.40 174.60 174.60 236.27 

45.65 174.51 174.51 236.23 

45.65 174.51 174.51 236.23 

45.75 174.47 174.47 236.20 

45.75 174.47 174.47 236.20 

46.00 174.35 174.35 236.15 

46.00 174.35 174.35 236.15 

46.15 174.23 174.23 236.10 

46.15 174.23 174.23 236.10 

46.22 174.17 174.17 236.05 

46.22 174.17 174.17 236.05 

46.30 174.10 174.10 235.99 

46.30 174.10 174.10 235.99 

46.39 173.98 173.98 235.93 

46.39 173.98 173.98 235.93 

46.47 173.85 173.85 235.87 

46.47 173.85 173.85 235.87 

46.12 173.78 173.78 235.83 

46.12 173.78 173.78 235.83 

45.77 173.73 173.73 235.79 

45.77 173.73 173.73 235.79 

44.85 173.60 173.60 235.73 

44.85 173.60 173.60 235.73 

43.79 173.48 173.48 235.68 

43.79 173.48 173.48 235.68 

43.40 173.43 173.43 235.64 

43.40 173.43 173.43 235.64 

42.77 173.35 173.35 235.59 

42.77 173.35 173.35 235.59 

42.35 173.23 173.23 235.54 

 Page 43 of 49 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

HAMMER 

[10.02.02.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 
hammer-VASILIKO-VELO-WITH-SRV.wtg 



 

Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

42.35 173.23 173.23 235.54 

42.03 173.11 173.11 235.49 

42.03 173.11 173.11 235.49 

41.84 173.04 173.04 235.44 

41.84 173.04 173.04 235.44 

41.56 172.98 172.98 235.39 

41.56 172.98 172.98 235.39 

40.98 172.86 172.86 235.33 

40.98 172.86 172.86 235.33 

40.41 172.73 172.73 235.28 

40.41 172.73 172.73 235.28 

40.35 172.72 172.72 235.24 

40.35 172.72 172.72 235.24 

39.96 172.61 172.61 235.18 

39.96 172.61 172.61 235.18 

39.68 172.48 172.48 235.12 

39.68 172.48 172.48 235.12 

39.47 172.41 172.41 235.06 

39.47 172.41 172.41 235.06 

39.17 172.36 172.36 235.01 

39.17 172.36 172.36 235.01 

38.22 172.23 172.23 234.95 

38.22 172.23 172.23 234.95 

37.94 172.21 172.21 234.91 

37.94 172.21 172.21 234.91 

37.13 172.15 172.15 234.87 

37.13 172.15 172.15 234.87 

36.78 172.11 172.11 234.82 

36.78 172.11 172.11 234.82 

35.81 172.01 172.01 234.77 

35.81 172.01 172.01 234.77 

34.82 171.92 171.92 234.73 

34.82 171.92 171.92 234.73 

33.92 171.82 171.82 234.72 

33.92 171.82 171.82 234.72 

33.07 171.73 171.73 234.68 

33.07 171.73 171.73 234.68 

32.30 171.63 171.63 234.63 

32.30 171.63 171.63 234.63 

31.66 171.54 171.54 234.59 

31.66 171.54 171.54 234.59 

31.50 171.52 171.52 234.53 

31.50 171.52 171.52 234.53 

31.02 171.44 171.44 234.48 

31.02 171.44 171.44 234.48 

30.55 171.35 171.35 234.43 

30.55 171.35 171.35 234.43 

30.27 171.26 171.26 234.40 

30.27 171.26 171.26 234.40 

30.16 171.16 171.16 234.35 

30.16 171.16 171.16 234.35 

30.00 171.11 171.11 234.32 

30.00 171.11 171.11 234.32 

29.65 171.06 171.06 234.27 

29.65 171.06 171.06 234.27 

28.98 170.97 170.97 234.22 

28.98 170.97 170.97 234.22 

28.29 170.87 170.87 234.15 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

28.29 170.87 170.87 234.15 

27.88 170.82 170.82 234.11 

27.88 170.82 170.82 234.11 

27.64 170.78 170.78 234.05 

27.64 170.78 170.78 234.05 

27.04 170.68 170.68 234.01 

27.04 170.68 170.68 234.01 

26.65 170.62 170.62 233.95 

26.65 170.62 170.62 233.95 

26.55 170.59 170.59 233.94 

26.55 170.59 170.59 233.94 

26.28 170.49 170.49 233.90 

26.28 170.49 170.49 233.90 

26.01 170.40 170.40 233.87 

26.01 170.40 170.40 233.87 

25.97 170.38 170.38 233.80 

25.97 170.38 170.38 233.80 

25.82 170.30 170.30 233.77 

25.82 170.30 170.30 233.77 

25.67 170.22 170.22 233.68 

25.67 170.22 170.22 233.68 

25.67 170.21 170.21 233.64 

25.67 170.21 170.21 233.64 

25.70 170.15 170.15 233.56 

25.70 170.15 170.15 233.56 

25.75 170.12 170.12 233.57 

25.75 170.12 170.12 233.57 

25.93 170.02 170.02 233.53 

25.93 170.02 170.02 233.53 

25.95 170.01 170.01 233.56 

25.95 170.01 170.01 233.56 

26.30 169.93 169.93 233.51 

26.30 169.93 169.93 233.51 

26.33 169.90 169.90 233.53 

26.33 169.90 169.90 233.53 

26.37 169.83 169.83 233.42 

26.37 169.83 169.83 233.42 

26.32 169.80 169.80 233.39 

26.32 169.80 169.80 233.39 

25.99 169.74 169.74 233.27 

25.99 169.74 169.74 233.27 

25.19 169.64 169.64 233.26 

25.19 169.64 169.64 233.26 

24.81 169.55 169.55 233.23 

24.81 169.55 169.55 233.23 

24.41 169.51 169.51 233.35 

24.41 169.51 169.51 233.35 

24.27 169.45 169.45 233.32 

24.27 169.45 169.45 233.32 

24.11 169.36 169.36 233.51 

24.11 169.36 169.36 233.51 

24.02 169.29 169.29 233.48 

24.02 169.29 169.29 233.48 

23.98 169.26 169.26 233.44 

23.98 169.26 169.26 233.44 

23.81 169.17 169.17 233.39 

23.81 169.17 169.17 233.39 

23.77 169.16 169.16 233.36 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

23.77 169.16 169.16 233.36 

23.73 169.11 169.11 233.32 

23.73 169.11 169.11 233.32 

23.87 169.08 169.08 233.28 

23.87 169.08 169.08 233.28 

23.93 169.07 169.07 233.26 

23.93 169.07 169.07 233.26 

24.21 168.98 168.98 233.21 

24.21 168.98 168.98 233.21 

24.61 168.88 168.88 233.17 

24.61 168.88 168.88 233.17 

24.92 168.85 168.85 233.13 

24.92 168.85 168.85 233.13 

26.01 168.79 168.79 233.09 

26.01 168.79 168.79 233.09 

27.47 168.70 168.70 233.05 

27.47 168.70 168.70 233.05 

27.58 168.69 168.69 233.02 

27.58 168.69 168.69 233.02 

28.37 168.63 168.63 232.98 

28.37 168.63 168.63 232.98 

28.67 168.60 168.60 232.95 

28.67 168.60 168.60 232.95 

29.37 168.55 168.55 232.92 

29.37 168.55 168.55 232.92 

29.89 168.50 168.50 232.89 

29.89 168.50 168.50 232.89 

30.48 168.40 168.40 232.85 

30.48 168.40 168.40 232.85 

30.82 168.33 168.33 232.81 

30.82 168.33 168.33 232.81 

30.84 168.31 168.31 232.79 

30.84 168.31 168.31 232.79 

30.97 168.21 168.21 232.74 

30.97 168.21 168.21 232.74 

31.21 168.12 168.12 232.71 

31.21 168.12 168.12 232.71 

31.65 168.03 168.03 232.68 

31.65 168.03 168.03 232.68 

31.76 168.01 168.01 232.65 

31.76 168.01 168.01 232.65 

32.41 167.93 167.93 232.62 

32.41 167.93 167.93 232.62 

33.27 167.84 167.84 232.59 

33.27 167.84 167.84 232.59 

33.35 167.84 167.84 232.56 

33.35 167.84 167.84 232.56 

34.89 167.74 167.74 232.53 

34.89 167.74 167.74 232.53 

35.58 167.70 167.70 232.50 

35.58 167.70 167.70 232.50 

36.66 167.64 167.64 232.47 

36.66 167.64 167.64 232.47 

37.46 167.58 167.58 232.43 

37.46 167.58 167.58 232.43 

38.23 167.52 167.52 232.40 

38.23 167.52 167.52 232.40 

39.31 167.44 167.44 232.34 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

39.31 167.44 167.44 232.34 

39.83 167.39 167.39 232.30 

39.83 167.39 167.39 232.30 

41.43 167.27 167.27 232.27 

41.43 167.27 167.27 232.27 

42.06 167.22 167.22 232.23 

42.06 167.22 167.22 232.23 

43.03 167.14 167.14 232.20 

43.03 167.14 167.14 232.20 

44.62 167.01 167.01 232.16 

44.62 167.01 167.01 232.16 

46.21 166.89 166.89 232.12 

46.21 166.89 166.89 232.12 

46.46 166.87 166.87 232.08 

46.46 166.87 166.87 232.08 

47.49 166.76 166.76 232.05 

47.49 166.76 166.76 232.05 

47.73 166.74 166.74 232.01 

47.73 166.74 166.74 232.01 

48.71 166.64 166.64 231.99 

48.71 166.64 166.64 231.99 

48.79 166.62 166.62 231.97 

48.79 166.62 166.62 231.97 

49.60 166.51 166.51 231.96 

49.60 166.51 166.51 231.96 

50.19 166.45 166.45 231.93 

50.19 166.45 166.45 231.93 

52.55 166.38 166.38 231.92 

52.55 166.38 166.38 231.92 

53.81 166.34 166.34 231.87 

53.81 166.34 166.34 231.87 

53.56 166.26 166.26 231.84 

53.56 166.26 166.26 231.84 

52.89 166.23 166.23 231.78 

52.89 166.23 166.23 231.78 

52.88 166.13 166.13 231.75 

52.88 166.13 166.13 231.75 

52.06 166.01 166.01 231.69 

52.06 166.01 166.01 231.69 

52.10 165.96 165.96 231.69 

52.10 165.96 165.96 231.69 

52.65 165.88 165.88 231.65 

52.65 165.88 165.88 231.65 

53.47 165.76 165.76 231.66 

53.47 165.76 165.76 231.66 

53.42 165.75 165.75 231.63 

53.42 165.75 165.75 231.63 

53.79 165.73 165.73 232.27 

53.79 165.73 165.73 232.27 

56.17 165.69 165.69 232.39 

56.17 165.69 165.69 232.39 

59.97 165.62 165.62 235.43 

59.97 165.62 165.62 235.43 

64.56 165.55 165.55 237.15 

64.56 165.55 165.55 237.15 

67.52 165.49 165.49 241.62 

67.52 165.49 165.49 241.62 

68.98 165.43 165.43 242.50 
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Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

68.98 165.43 165.43 242.50 

68.97 165.42 165.42 242.69 

68.97 165.42 165.42 242.69 

68.67 165.36 165.36 242.74 

68.67 165.36 165.36 242.74 

69.22 165.27 165.27 241.52 

69.22 165.27 165.27 241.52 

69.91 165.17 165.17 241.02 

69.91 165.17 165.17 241.02 

71.07 165.08 165.08 234.35 

71.07 165.08 165.08 234.35 

71.37 164.98 164.98 235.52 

71.37 164.98 164.98 235.52 

71.22 164.90 164.90 237.35 

71.22 164.90 164.90 237.35 

71.23 164.89 164.89 240.83 

71.23 164.89 164.89 240.83 

71.93 164.79 164.79 240.10 

71.93 164.79 164.79 240.10 

72.92 164.70 164.70 243.91 

72.92 164.70 164.70 243.91 

73.42 164.60 164.60 242.70 

73.42 164.60 164.60 242.70 

73.80 164.51 164.51 242.20 

73.80 164.51 164.51 242.20 

73.77 164.41 164.41 240.28 

73.77 164.41 164.41 240.28 

74.05 164.32 164.32 239.77 

74.05 164.32 164.32 239.77 

74.24 164.29 164.29 236.26 

74.24 164.29 164.29 236.26 

74.57 164.22 164.22 237.33 

74.57 164.22 164.22 237.33 

74.75 164.13 164.13 237.02 

74.75 164.13 164.13 237.02 

75.18 164.04 164.04 239.90 

75.18 164.04 164.04 239.90 

75.55 163.94 163.94 239.45 

75.55 163.94 163.94 239.45 

76.14 163.84 163.84 240.85 

76.14 163.84 163.84 240.85 

76.74 163.75 163.75 239.72 

76.74 163.75 163.75 239.72 

77.29 163.65 163.65 239.27 

77.29 163.65 163.65 239.27 

78.49 163.56 163.56 238.07 

78.49 163.56 163.56 238.07 

79.08 163.46 163.46 237.85 

79.08 163.46 163.46 237.85 

79.57 163.37 163.37 237.05 

79.57 163.37 163.37 237.05 

80.56 163.27 163.27 238.17 

80.56 163.27 163.27 238.17 

81.63 163.18 163.18 237.99 

81.63 163.18 163.18 237.99 

81.79 163.16 163.16 239.05 

81.79 163.16 163.16 239.05 

82.67 163.08 163.08 238.62 

 Page 48 of 49 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666 
10/8/2020 

HAMMER 

[10.02.02.06] 

Bentley Systems, Inc.  Haestad Methods 

Solution Center 
hammer-VASILIKO-VELO-WITH-SRV.wtg 



 

 

 

Profile - 1 : Hydraulic Grade 

Vaporization Grade Line 
(m) 

Hydraulic Grade 
(m) 

Hydraulic Grade (Initial) 
(m) 

Hydraulic Grade 
(Maximum) 

(m) 

82.67 163.08 163.08 238.62 

83.99 162.99 162.99 238.99 

83.99 162.99 162.99 238.99 

84.18 162.97 162.97 238.20 

84.18 162.97 162.97 238.20 

85.21 162.89 162.89 238.29 

85.21 162.89 162.89 238.29 

86.36 162.80 162.80 238.88 

86.36 162.80 162.80 238.88 

87.29 162.70 162.70 239.35 

87.29 162.70 162.70 239.35 

87.41 162.68 162.68 241.92 

87.41 162.68 162.68 241.92 

88.22 162.61 162.61 242.39 

88.22 162.61 162.61 242.39 

89.54 162.51 162.51 244.18 

89.54 162.51 162.51 244.18 

91.22 162.41 162.41 243.00 

91.22 162.41 162.41 243.00 

92.31 162.36 162.36 242.47 

92.31 162.36 162.36 242.47 

93.40 162.33 162.33 239.80 

93.40 162.33 162.33 239.80 

93.79 162.32 162.32 237.79 

93.79 162.32 162.32 237.79 

95.00 162.27 162.27 244.92 

95.00 162.27 162.27 244.92 

102.00 162.24 162.24 239.38 

102.00 162.24 162.24 239.38 

102.00 162.20 162.20 245.56 

102.00 162.19 162.19 219.99 

102.00 162.15 162.15 201.95 

102.00 116.03 116.03 202.57 

102.00 116.01 116.01 196.23 

102.00 116.01 116.01 196.23 

103.00 116.00 116.00 116.00 
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