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.o sssersssssssssss DESCRIPTION OF STUDY *##eess .
"~ » ONSITE MAINLINE HYDRAULICS *
i * *

* ]

FILE NAME: TORR-A.DAT
TIME/DATE OF STUDY: 21:23 10/27/1997

NOTE: STEADY FLOW HYDRAULIC HEAD-LOSS COMPUTATIONS BASED ON THE MOST
‘CONSERVATIVE FORMULAE FROM THE CURRENT LACRD,LACFCD, AND OCEMA
- DESIGN MANUALS.

~  DOWNSTREAM PRESSURE PIPE FLOW CONTROL DATA:
NODENUMBER= 100  FLOWLINEELEVATION= 62.50

. PIPE DIAMETER(NCH)= 3600 FIPEFLOW(CFS)=  52.00

I ASSUMED DOWNSTREAM CONTROLHGL= 71678

LA THOMPSON'S EQUATION IS USED FOR JUNCTION ANALYSIS

NODE 1.00:HGL=< 71.678>;EGL=< 72.518>;FLOWLINE=< 62.500>

~PRESSURE FLOW PROCESS FROMNODE 1.00 TONODE 2.00IS CODE= 1
; 'UPSTREAM NODE 2.00 ELEVATION= 63.50

CALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
PIPEFLOW= 52.00 CFS PIPE DIAMETER = 36.00 INCHES
PIPELENGTH= 14430FEET MANNINGS N = .01300

. SF=(Q/K)**2=(( 52.00)/( 666.983))**2= .0060782

HF=L*SF = ( 144.30)*( .0060782)= .877

ODE 2.00 : HGL=< 72.555>;EGL= < 73.395>;FLOWLINE=< 63.500>

SURE FLOW PROCESS FROM NODE 2.00 TONODE 2.10ISCODE= 5
REAMNODE 2.10 ELEVATION= 63.83




_ALCULATE PRESSURE FLOW JUNCTION LOSSES:

NO. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
L 520 3600 7069 7.35 .000° .840

' 520 3600 7.069 7.35% - 840

3 0 600 .19 .00 75000 -

4 0 .00 000 000 000 -

i .0===QS5 EQUALS BASIN INPUT===

LACFCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
 y=(Q2*V2-Q1*VI*COS(DELTA1)-Q3*V3*COS(DELTA3)-
Q4*V4*COSDELTA4))/(A1+A2)*16.1)

TSTREAM MANNINGS N = 01300
JWNSTREAM MANNINGS N = 01300

UPSTREAM FRICTION SLOPE = .00608

DOWNSTREAM FRICTION SLOFPE = .00608
VERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00608

. NCTION LENGTH(FEET)= 4.00 FRICTIONLOSS= .024

ENTRANCE LOSSES = .000

" 'NCTION LOSSES = DY+HV1-HV2-HFRICTION LOSS)HENTRANCE LOSSES)
"NCTION LOSSES = .000+ .840- .840-+( .024)+( .000)= .024

NODE 2.10:HGL=< 72.579>EGL=< 73.420>FLOWLINE=< 63.830>

'RESSURE FLOW PROCESS FROMNODE 2.10 TONODE 3.001S CODE= 1
" 'STREAMNODE 3.00 ELEVATION= 64.31

CALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
POEFLOW= 52.00 CFS PIPE DIAMETER = 36.00 INCHES

: JELENGTH= 50.00FEET MANNINGS N = .01300

Ar=(QK)**2 = (( 52.00)/( 666.983))**2 = 0060782

HF=L*SF=(  50.00)%( .0060782)= 304

! JDE 3.00 :HGL=< 72.883>:EGL=< 73.724>FLOWLINE=< 64.310>

3

| ESSURE FLOW PROCESS FROMNODE 3.00 TONODE 3.10ISCODE= 5
lJPsanAM NODE 3.10 ELEVATION= 64.21

' \LCULATE PRESSURE FLOW JUNCTION LOSSES:

..0. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
507 3600 7.069 7.174 .000 .799

520 3600 7.069 735 -  .840

13 2400 3.142 411 75000 -

4 0 .00 .00 .000 .00 -

% 0===Q5 EQUALS BASIN INPUT===

-

#CFCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
DY=(Q2*V2-Q1*V1*COS(DELTA1)-Q3*V3*COS(DELTA3)-
Qu*V4*COS(DELTA4))/(A1+A2)*16.1)

MANNINGS N= .01300
REAM MANNINGS N = .01300



. 'STREAM FRICTION SLOPE = .00578

DOWNSTREAM FRICTION SLOPE = .00608

+*JERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00593

- NCTION LENGTH(FEET) = 6.00 FRICTION LOSS = .036

] LOSSES = .000

JUINCTION LOSSES = DY+HV1-HV2+(FRICTION LOSS)HENTRANCE LOSSES)
© NCTIONLOSSES = .082+ .799- .840+( .036)+ 000)= .076

1.ODE  3.10:HGL=< 73.001>EGL=< 73.800>,FLOWLINE= < 64.210>

-

PRESSURE FLOW PROCESS FROM NODE 3.10 TONODE 5.00 IS CODE = 1
TOSTREAMNODE 5.00 ELEVATION= 6545

_ALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
PIPEFLOW= 50.71 CFS PIPE DIAMETER = 36.00 INCHES
“"PELENGTH= 17500 FEET MANNINGS N = .01300

_ m(QK)**2=(( 50.71)/( 666.983))**2= 0057804

HF=L*SF=( 175.00)%( .0057804)= 1.012

“YDE 5.00:HGL=< 74.012>EGL=< 74.811>;FLOWLINE=< 65.450>

" \ESSURE FLOW PROCESS FROMNODE ~ 5.00 TONODE  5.10 IS CODE= 5
_STREAMNODE 5.10 ELEVATION= 65.47

" ALCULATE PRESSURE FLOW JUNCTION LOSSES:
. 0.DISCHARGE DIAMETER AREA. VELOCITY DELTA HV
1 49.1 3600 7.069 6.941 000 .748
(1 507 3600 7.069 7174 - 799

i 16 1200 .785 2101 75000 -

“ 0 .00 000 .000 .000 -
S 0===Q5 EQUALS BASIN INPUT===

~ ACFCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
l-DY-{QZ*VZ-Ql'VI‘COS(DEI..TAI)-QS"VB‘COS(DE.TAS)-
~ Q4*V4*COS(DELTA4))/((A1+A2)*16.1)

FUPSTREAM MANNINGS N = .01300
'DOWNSTREAM MANNINGS N = .01300

PSTREAM FRICTION SLOPE = .00541

_ OWNSTREAM FRICTION SLOPE = .00578 _
SAVERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00560
““INCTION LENGTH(FEET)= 1.00 FRICTIONLOSS= .006

- NTRANCE LOSSES = .000

AUNCTION LOSSES = .098+ .748- .799+( .006)+( .000) = - .03
ODE 5.10:HGL=< 74.116>EGL=< 74.864>FLOWLINE= < 65.470>

© —

*
RESSURE FLOW PROCESS FROM NODE 510 TONODE 7.00ISCODE= 1
PSTREAM NODE 7.00 ELEVATION= 66.58

41



. CALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
PIPEFLOW = _49.06 CFS PIPE DIAMETER = 36.00 INCHES
PIPELENGTH= 17500 FEET MANNINGS N= .01300

SF=(Q/K)**2 = (( 49.06)/( 666.983))**2 = 0054104

" HE=L*SF=( 175.00)%( .0054104)= 947

NODE 7.00 :HGL=< 75.063>EGL=< 75. 811>,FLOWL]NE =< 66.580>

PRESSURE FLOW PROCESS FROMNODE 7.00 TONODE 7.10ISCODE= 5
| UPSTREAMNODE 7.10 ELEVATION= 66.61

CALCULATE PRESSURE FLOW JUNCTION LOSSES:
NO. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
10.1 3600 7.069 1423 35.000 - .031
49.1 3600 7.069 6941 - .748
39.0 3000 4909 7.945 35000 -
0 .00 .000 000 .000 -
0==0Q5 EQUALS BASIN INPUT===

-~
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LACFCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
- DY=(Q2*V2-Q1*V1*COS(DELTA1)-Q3*V3*COS(DELTA3)-
Q4*V4*COS(DELTA4))/((A1+A2)*16.1)

'UPSTREAM MANNINGS N = .01300
DOWNSTREAM MANNINGS N = .01300

'UPSTREAM FRICTION SLOPE = .00023
 DOWNSTREAM FRICTION SLOPE = .00541
1§ AVERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00282

- JUNCTION L'ENG'I‘H(PEET) = 400 FRICTIONLOSS= .011
. /ENTRANCE LOSSES = .000
7% JUNCTION LOSSES = DY+HV1-HV2+(FRICTION LOSS)+HENTRANCE LOSSES)

- JUNCTION LOSSES = .329+ .031- .748+( .011)H .000)= -.376
' s CAUTION: TOTAL ENERGY LOSS COMPUTED USING (PRESSURE+MOMENTUM) IS NEGATIVE.
_»  COMPUTER CHOOSES ZERO ENERGY LOSS FOR TOTAL JUNCTION LOSS.
3 NODE 7.10 : HGL= < 75.780>EGL= < 75.811>;FLOWLINE=< 66.610>

ESSURE FLOW PROCESS FROMNODE 7.10 TONODE 8.00IS CODE = 1
REAM NODE 8.00 ELEVATION= 67.12

ATE PRESSURE FLOW FRICTION LOSSES(LACFCD):

PEFLOW= 10.06 CFS PIPE DIAMETER = 36.00 INCHES
LENGTH= 90.00FEET MANNINGS N= .01300

SF=(Q/K)**2 = ((  10.06)/( .666.983))**2 = 0002275

HF=*SF = ( 90.00)*( .0002275)=  .020

ENODE  8.00 : HGL= < 75.800>EGL=< 75.831>;FLOWLINE=< 67.120>

TRESSURE FLOW PROCESS FROM NODE  8.00 TONODE  8.10 ISCODE = 5
A -STREAM NODE 8.10 ELEVATION= 67.14




(LCULATE PRESSURE FLOW JUNCTION LOSSES:
0. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
76 3600 7.069 1072 .000 018
10.1 3600 7.069 1423 - 031
25 1200 .785 3.158 75.000 -
o .00 000 .000 .000 -

+ ~RCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
b (Qz'W-Ql‘Vl'mS(DEI-TAIW'VB‘COS(DH.TAB)- :
\4*V4*COS(DELTA4)/(A1+A2)*16.1)

| TREAM MANNINGS N = 01300
_ VNSTREAM MANNINGS N = 01300

NCTION LENGTH(FEET)= 100 FRICTIONLOSS = 000

NTRANCE LOSSES = .000
( 'CTION LOSSES = DY+HV1-HV2-+HFRICTION LOSS)+HENTRANCE LOSSES)

L..CTIONLOSSES = .018+ .018- .031+( .000)-+( .000) = 008
ODE  8.10:HGL=< 75818>EGL=< 75.836>FLOWLINE=< 67.140>

_>uSSURE FLOW PROCESS FROMNODE 8.10TONODE 9.00IS CODE = 1
© STREAMNODE 9.00 ELEVATION= 67.92

CALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):

[ EFLOW= 7.58CFS PIFED = 36.00 INCHES

| ELENGTH= 13500 FEET MANNINGS N= 01300
SF=(QK)**2 = ((  7.58)/( 666.983))**2 = .0001292

Fr=L*SF = 135.00)*( .0001292) = 017

| DE 9.00:HGL=< 75.836>EGL=< 75854>:FLOWLINE= < 67.920>

3

. _ESSURE FLOW PROCESS FROM NODE  9.00 TO NODE 9.101SCODE= 5

L

IJPSTREAM NODE 9.10 ELEVATION= 67.94

NO. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
1 76 3600 7.069 1072 25000 .018

. 76 3600 7069 1072 - 018

s 0 00 000 000 000 -

4 0 00 000 .000 000 -

4 5 EQUALS BASIN INPUT===

.

%ACFC_D AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:

_Y=(Q2'V2-Q1*V1*COS(DELTA1)-Q3W3 *COS(DELTA3)-
: - Q4*V4*COS(DELTA4))/((A1+A2)*16.1)

F UPSTREAM MANNINGS N = 01300
. JOWNSTREAM MANNINGS N = .01300



PSTREAM FRICTION SLOPE = .00013

DOWNSTREAM FRICTION SLOPE = .00013

AVERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00013
JNCTION LENGTH(FEET) = 4.00 FRICTIONLOSS= .001

ENTRANCE LOSSES = .000

JUNCTION LOSSES = DY+HV1-HV2+FRICTION LOSS)HENTRANCE LOSSES)
JNCTION LOSSES = .003+ .018- .018+( .001)+( .000)= .004

"ODE 9.10:HGL=< 75.840>EGL=< 75.858>FLOWLINE=< 67.940>

PRESSURE FLOW PROCESS FROM NODE  9.10 TO NODE 10.00 IS CODE = 1
IPSTREAMNODE 10.00 ELEVATION= 68.60

LALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
PIPEFLOW=  7.58 CFS PIPEDIAMETER = 36.00 INCHES
PELENGTH= 631.10FEET MANNINGS N= .01300
F=(Q/K)**2=(( 7.58)/( 666.983))**2= .0001292
 HF=L*SF=( 631.10)%( .0001292)= .082
| “~YODE 10.00 : HGL=< 75.921>;EGL=< 75.939>,FLOWLINE=< 68.600>

|

r_ RESSURE FLOW PROCESS FROM NODE  10.00 TONODE  10.101S CODE = 5
| PSTREAMNODE 10.10 ELEVATION= 68.62

~ALCULATE PRESSURE FLOW JUNCTION LOSSES:
10. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
1 176 3600 7.069 1072 .000 .018
2 176 3600 7.069 1072 - .018
3 0 .00 .000 .000 .000 -
4 0 .00 000 .000 .000 -
5 .0===Q5 EQUALS BASIN INPUT===

ACFCD AND OCEMA PRESSURE FLOW JUNCTION FORMULAE USED:
-DY=(Q2*V2-Q1*V1*COS(DELTA1)-Q3*V3*COS(DELTA3)-
£ Q4'V4‘COS(DE-TA4))I((A1+A2)"16.1)

.JPSTREAM MANNINGS N = .01300
;-DOWNSTREAM MANNINGS N = .01300
* PSTREAM FRICTION SLOPE = .00013
_ \OWNSTREAM FRICTION SLOPE = .00013
F AVERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00013
“"INCTION LENGTH(FEET)= 4.00 FRICTIONLOSS= .001
. NTRANCE LOSSES = .000
:aUNCTION LOSSES = DY+HV1-HV2+FRICTION LOSS)+ENTRANCE LOSSES)
EJUNCTION LOSSES = .000+ .018- .018+( .001)+( .000)= .001
IODE 10.10:HGL=< 75.922>EGL=< 75.940>FLOWLINE=< 68.620>

—

RESSURE FLOW PROCESS FROM NODE  10.10 TO NODE  11.00 IS CODE = 1
fUPSTREAM NODE  11.00 ELEVATION= 68.7]

cd



_ ALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
PPEFLOW =  7.58 CFS PIPE DIAMETER = 36.00 INCHES
~pELENGTH= 102.50FEET MANNINGS N = .01300

A=(QK)**2 = ((  7-58)/( 666.983))**2= 0001292
HF=L*SF=( 102.50)*( .0001292)= .013
NODE 1100 :HGL=< 75.935>EGL=< 75.953>FLOWLINE=< 68.710>

ESSUREHOWPROCESSMNODE 11.00 TONODE 11.10ISCODE= 5
PSTREAM NODE 11.10 ELEVATION= 68.73

~ALCULATE PRESSURE FLOW JUNCTION LOSSES:
10. DISCHARGE DIAMETER AREA VELOCITY DELTA HV
38 1800 1767 2.145 25000 .071
76 3600 7.069 1072 - .018
0 .00 000 .000 .000 -
3 UALS BASIN INPUT===

ACFCDANDQCEMAPRESSUREFLOWJUNCHONFORMULAEU:

| DY=(Q2*V2-Q1*V1*COS(DELTA1)-Q3*V3*COS(DELTA3)-
| Q4*V4*COS(DELTA4))/((A1+A2)*16.1) '

| JPSTREAM MANNINGS N = .01300
DOWNSTREAM MANNINGS N = .01300
PSTREAM FRICTION SLOPE = .00130
OWNSTREAM FRICTION SLOPE = .00013
AVERAGED FRICTION SLOPE IN JUNCTION ASSUMED AS .00072
TINCTION LENGTH(FEET) = 4.00 FRICTIONLOSS= .003
NTRANCE LOSSES = .004
., JNCTION LOSSES = DY+HV1-HV2+FRICTION LOSS)*+ENTRANCE LOSSES)
JUNCTION LOSSES = .005+ .071- .018+( .003)+( .004) = 065
ODE 11.10:HGL=< 75.947>.EGL= < 76.018>.FLOWLINE= < 68.730>

~ RESSURE FLOW PROCESS FROM NODE 11.10 TONODE 12.00 IS CODE = 1
 UPSTREAM NODE 12.00 ELEVATION= 68.92

' ALCULATE PRESSURE FLOW FRICTION LOSSES(LACFCD):
.IPEFLOW= 3.79 CFS PIPE DIAMETER = 18.00 INCHES
PIPELENGTH= 40.00 FEET MANNINGS N = .01300

QEK)**2=(( 3.79)/( 105.043))**2 = 0013018
- F=]#SF=( 40.00)%( .0013018)= .052
gnonz 12.00 : HGL=< 75.999>:EGL=< 76.070>,FLOWLINE= < 68.920>

SURE FLOW PROCESS FROM NODE 12.00 TONODE 12.10 ISCODE = 8
- 'PSTREAM NODE 12.10 ELEVATION = 68.93

~“CALCULATE PRESSURE FLOW CATCH BASIN ENTRANCE LOSSES(LACFCD):
“OIPE FLOW(CFS)=  3.79 PIPE DIAMETER(INCH) = 18.00



£SSURE FLOW VELOCITY HEAD = .071
LTCHBASBQENERGYLOSS = 2%(VELOCITY HEAD) = .2%( 071)= 014
- E 12.10:HGL=< 76.085>EGL= < 76.085>;FLOWLINE= < 68.930>

{D OF PRESSURE FLOW HYDRAULICS PIPE SYSTEM
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