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PROCEDURES· AND
GENERAL CALCS
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1.

2.

3.

4.

5.

6.

7.

8.

Spillway Analysis Procedure

Use "local" storm flows .for spillway and curb opening design.

Determine locations where flow is no longer confmed within roadway corridor and
apply 4:1 expans·on tow ds the Old Cross Cut Canal to determine spread of flow and
corresponding width of concrete spill ay needed at the curb line and on into the
surface feature (CHIMP).

Establish a base cross-section location in the roadway corridor where flow is confined
in order to compare flooding elevation for the existing and proposed conditions.

Perform a backwater analysis (Standard Step Method) for existing conditions to
determine base flood elevation at base cross-section location.

Determine lO-year curb opening applying Pima County ratios to the local storm Q and
use mannings equation at the curb line.

Perform a backwater analysis (Standard Step Method) for this lO-year opening witli
proposed roadway configurations.

A. If the proposed condition flo elevation at base location is less than or equal
to the existing flood elevation, use IO-year curb opening.

B. If the proposed condition flood elevation at base location is higher than existing
by 0.1 feet or more, widen curb opening and reanalyze until existing flood
elevation is not worsened.

Once curb opening and concrete spillway widths have been determined, calculate
velocities at toe of spillway for use in scour analysis.

Perform scour analysis (HEC 14) to determine the extent of the concrete spillway into
the CHIMP to the west~ Geosynthetic mat to be placed on the remaining area of the
CHIMP beyond the concrete spillway to the west.
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PROJECT NAME: OLD CROSS CUT CANAL
PROJECT NO.: E002102

SPILLWAY & CURB OPENING PARAMETERS

0.016 17

0.016 30

0.016 64
0.016 103
0.016 248
0.016 108
0.016 246
0.016 49
0.016

COMPUTED
MANNING'S DISCHARGE

II nil cfs

0.02

0.0102

0.012
0.018

0.0116
0.01

0.0013
0.01

SLOPE
ft/ft

CHECKED BY: .-J U G
DATE: =:1 ~--,-zr-~_

WETTED
PERIM :FER

ft

0.45 (HIGHLY URBANIZED)

DESIGN BY: KftF
DATE: 7 - 2l-~f:

17
679

30

38
1509'

66

142
229

/550
239
547.
108

0.016 (ASPHALT)

LOCAL
STORM

cfsSTREET NAME
HOLLEY

S. CEMETARY ENTRY
OAK

N. CEMETARY ENTRY
VIRGINIA

~ WINDSOR
S. OF THOMAS
N. OF THOMAS

PINCHOT
EARll

RICHARDSON
S. OF OSBORN
N. OF OSBORN

LOCAL STORM:
CONVERSION FACTOR TO 010 FROM 0100:
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PROJECT NAME: OLD CROSS CUT CANAL

PROJECT NO.: E002102

SCOUR LENGTH CALCULATIONS FOR SPILLWAYS:
SPILLWAY OUTLET LENGTH

DESIGN BY~ t+- F CKED BY: JU ,
DATE: 7 -~I -'lCf DATE: 7- t.1-9(~

DIST. OF WIDTH OF TOTAL HORZ. WIDTH
END OFCONC. GEOGRID FROM OF PROTECTION

STREET V SPILLWAY FROM END OF SPILLWAY CONCRETE AND
NAME STATION DISCHARGE AREA Ye D.1. ls/Ye ls BOX CNTRLINE. TO TOP OF BANK GEOGRID

~ HOLLY 27+17.00 J·Lt 1fJ2 8.1444 2.02 4.33 24.60 49.64 16' WEST 38' 88'
S. CEMETAAY DR. 33+57.34 ICA #

229 12.4128 2.49 4.12 23.7,6 59.20 29' WEST 22' 51 '
OAK 37+10 * * *

N. CEMETARY DR. 40+57.36 Itr/3 239 16.7316 2.89 2.96 18.79 4.~5 21' WEST 33' 54'
VIRGINIA 50+24.83 1'Z,'2, 570 46.786 4.84 1.95 13.98 67.64 37' WEST 17' 85'

WINDSOR 56+95.72 I~- 108 8.4889 2.06 3.12 19.52 40.22 l' WEST 38' 79'
THOMAS S. 62+53 JLr-Z- 25' EAST 50' 50'
THOMAS N. 64+53 22' EAST 43' 43'

PINCHOT 71 +37.34 lD·3 38 3.6972 1.36 3.11 19.45 26.44 9' WEST 17' 44'
EARLL 76+64 ZO.l+ 1509 74.1984 6.09 2.90 18.54 112.92 0' 58' WEST OF CL. **

RICHARDSON 83+20 J4'~ 66 4.42 1.49 4.32 24.56 36.51 7' WEST 10' **
OSBORN S. 89+25 l' EAST 80' **
OSBORN N~ 90+87.8 6' EAST 47' WEST OF CL. **

NO CONCRETE REQUIRED BEYOND THE INLET.
NO CHIMP.
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APPROXIMATE RATIOS OF LESSER· MAGNITUDE FLOODS TO THE 100-YEAR FLOOD

. In. an attempt to both s·implify and reduce the co~putational

procedur$s and time- involved in estimating peak "di·scharge values
for floods ·of lesser magnitude than the.IOO-year flood, the
following procedure may be employed if the·user so desires:

First, the predicted value for the peak discharge of the
IOO-year flood which would occur upon the watershed under investi
gation should be determined using the procedures as outlined within
this 1-1anual.

Next, peak discharge values for floods of lesser magnitude than
the IOO-year f~ood may be calculated approximately by multiplying
the previously determined IOO-year flood value for the ~atershed

under investigation by the factors shown within "the table below:

(135 )

0.75
0.80
0.85~
0.85

0.55
0.60
0.65
0.70

RECURRENCE INTERVAL
lO-Y-r.· ·25-Yr. 50-Yr.

0.35
0.40

10,451
0.50

2-Yr.

0.10
0.15
0.20
0.25

Watersheds which contain more than five (5) houses
per a·cre (including multiple dwel·lings, conunercial

-and industrial development), 'with extensive drain
age-improvements present.

= Watersheds which will. remain in a natural condition
(undeveloped), or where the anticipated future
development will be negligible.

Rural

Highly Urban =

WATERSHED DEVELOPMENT

It is to be noted that the above factors are only applicable
under typically "average" watershed conditions upon generally
homogeneous drainage basins. For atypical or nonhomogeneous water
sheds, all flood peaks, whatever their recurrence intervals, should
be determined in a complete and detailed manner as outlined within
this Manual; otherwise, serious errors might easily arise as a
consequence of choosing expediency over good engineering judgement.

I
I
I
I
I
I
I
I
I Rural

Suburban ._
~Moderately Urban

.Highly Urban

I- Where

I
I Suburban = Watersheds which contain two (2) houses per acre,

or less, with drainage improvements beingI relatively few or nonexistent.

~Moderately Urban = Watersheds which contain from two (2) to five (5)
houses per acre (detached), with moderate toI extensive drainage improvements present.
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HYDRAULIC CALCULATOR

I
H-o LL ~ -- (La CA- L )

11------------------------------------------------------------
~A FOR SUBCRITICAL/SUPERCRITICAL FLOW

11----------------------------------------------------- ---~---qL?

DISCHARGE : 142 t): k ;. 1 'L. .

_
ASE WIDTH : 132 .) ~

PSTREAM DEPTH :. 74 V f', ~ 7-
PSTREAM VELOCITY: 3.94

CHANNEL BOTTOM DATUM DIFFERENCE: 3.8

I
IJ~:~~:-~~~-~~~~~===~~~-~~~~----------------------------------
IiOWNSTREAM DEPTH (SUBCRITICAL) = 4.778.J.Q..6 > \.Oq (t-JD ~dre.M1-\'I·G Ju~~ ")
Ir0WNSTREAM VELOCITY = .2251336

I
,

UTPUT FOR SUPERCRITICAL FLOW
--------------------------~--------------------------- ------

;jO~NSTREAM DEPTH (SUPERCRITICAL) =
:'. ·..-:'NSTREAM VELOCITY = 17 . 45072 Y
• 'f ~ : ." •. ... '

6.1:64544E-02
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USER : SHI-EN 8HIAU

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be und~r no liability whatsoever to any such individual
or group entity by reason of any use made thereof.
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********************************************************************************

I
The following conditions regulate the use of computer programs 8E8eALIII developed by Shi-En Shiau.

I
I
I

********************************************************************************

31-MAY-9417:38:18

I
I

The program belong to 8hi-En 8hiau. Therefore, the recipient

I
<.,.._'.::~ .~gree not to assert any proprietary rights thereto nor to represent the
~:~)<'trograms to anyone as other than the author programs

The plotting program is furnished by Dr. Long-Cheng Huang.

IIlSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

I USER : 8HI-EN SHIAU
************************************************************************
E002102 - HOLLY 132' CURB OPENING WI BACKWATER

111************************************************************************

I IRREGULAR CROSS SECTION

Jr.

IISTA. 100.00 136.40 137.40 153.90 171.40 172.40 202.60

EI 1204.84 1204.44 1204.14 1204.49 1204.06 1204.39 1205.39

I I

(,.~>7lf

N 0.035 0.016 0.016 0.016 0.016 0.035 0.035

II Q (cfs)

ELEVATION (feet)



I 1.51 4.29 0.01350

BACKWATER COMPUTATION

142.00 0.01600 0.53 3.26

1204.77

1203.42

1204.00

1204.06

1202.99

FLOW LINE WATER SURFACE
FEET FEET

142.00

142.00

142.00

0.00

-20.50

-92.00

REACH LENGTH DISCHARGE
FEET CFS

SUMMARY OF BACKWATER ANALYSIS

0.00

-20.50

-112.50

2

3

11 WSEL YO TOP WIDTH AREA CONTRACTION EXPANSION PERIMETER

6 ~,42 0.43 132.00 30.37 0.10 0.30 132.46

II FROUDE # VELOCITY FRIC. SLOPE EG NVALUE FLOW LINE LENGTH

1.72 4.68 0.01797 1203.76 0.01600 1202.99 -92.00

I
I
111 SECTION STATION

FEET

I
I
I

1

I ('"f[·!t;;

I
I
I
I
I
I
I



USER : SHI-EN 8HIAU
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COMPUTATIONAL HYDRAULIC DESIGN

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group- entity by reason of any use made thereof.

The program belong to 8hi-En 8hiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent theI:..,:;>:;mgrams to anyone as other than the author programs

The plotting program is furnished by Dr. Long-Cheng Huang.

I
I
I
I

********************************************************************************

III The following conditions regulate the use of computer programs SESCAL
developed by Shi-En 8hiau.

I
I
I
I

1-JUN-9413:42:55

11I********************************************************************************
1

I

11************************************************************************

IRREGULAR CROSS SECTION

0.035 0.016 0.016 0.016 0.016 0.035 0.035

Q (cfs)

100.00 136.40 137.40 153.90 171.40 172.40 202.60

1204.84 1204.44 1204.14 1204.49 1204.06 1204.39 1205.39

ELEVATION (feet)
1205.390+ G

STA.

IELFlI.

I

IISESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

USER : SHI-EN SHIAU

1************************************************************************
E002102 .. HOLLY 19.5 CURB OPENING WI BACKWATER (UPSTREAM CONTROL)

, ~

r



J..Jl ~.~~ V.V1J~V l~~.UV V.VlOUV U.I'j

IIrACKWATER COMPUTATION

WSEL YO TOP WIDTH AREA

II 1203.89 0.74 131.21 36.07

CONTRACTION EXPANSION PERIMETER

0.10 0.30 132.60

1204.77

1203.89

1204.00

1203.15

NVALUE FLOW LINE LENGTH

142.00

142.00

142.00

0.00

-20.50

-92.00

SUMMARY OF BACKWATER ANALYSIS

0.00

-20.50

-112.50

2

3

I L._"uE # VELOCITY FRIC. SLOPE EG

1.32 3.94 0.01014 1204.13 0.01600 1203.15 -92.00
1 ----

I
I
I

SECTION STATION REACH LENGTH DISCHARGE FLOW LINE WATER SURFACE
FEET FEET CFS FEET FEET

1204.06 ~-_ ..\

I
I
I
I'". (. -.. ~ .

I
I
I
I
I
I
I
I
I
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1540
806

172.33
247.1
359.88
512.81
702.98
945.15

1252.55
1630.01

Total
Raodway
Ca ac·

LOCAL ST.ORM DISCHARGE:
GENERAL STORM DISCHARGE:

1206.29
1206.46
1206.66 .
1206.88
1207.10
1207.32
1207.55
1207.78

1201:.73 376.1
1207.19 145.6

Elevation

North
Weir

Elevation Dischar e

PROJECT: Old Cross Cut Canal
JOB NO.: E002102

FLOW SPLIT ANALYSIS FOR SPILLWAY AND INLET DESIGN

ROADWAY RATING: Oak Street

I
I·~,

"

I
I
I
I
I
I
I

I
I
I.
I
I
I
1/.)
I
I



FLOW SPLIT ANALYSIS FOR SPILLWAY AND INLET DESIGN

North South Total
Weir Weir Roadway Raodway

Elevation Capacity Capacity Capacity Capacity
1206.29 4.42 31.86 136.05 172.33
1206·.46 13.90 56.44 176.82 247.16
1206.66 33.74 97.58 228.56 359.88
1206.88 68.95 156.80 287.06 512.81
1207.10 117.43 235.04 350.51 702.98
1207.32 183.51 342.92 418.75 945.18
1207.55 275.63 485.56 491.36 1252.55
1207.78 407.60 654.17 568.24 1630.01

I
I
I
I
I
II

I
I
I
I I.'

. ~. :. ~... .

-.

I
I
I
I
I
I
I
I
I

PROJECT: Old Cross Cut Canal
JOB NO.: E002102

ROADWAY RATING: Oak Street

North
Weir

Elevation Dischar e
1207.73 376.1
1207.19 145.6

LOCAL STORM DISCHARGE:
GENERAL STORM DISCHARGE:

1540
806
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LOCAL STORM DISCHARGE:
GENERAL STORM DISCHARGE:
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PROJECT: Old Cross Cut Canal
JOB NO.: E002102

FLOW SPLIT ANALYSIS FOR SPILLWAY AND INLET DESIGN

North South Total
Weir Weir Roadway Raodway

Elevation Capacity Capacity Capacity Capacity
1206.29 4.42 31.86 136.05 172.33
1206.46 13.90 56.44 176.82 247.16
1206.66 33.74 97.·58 228.56 359.88
1206.88 68.95 156.80 287.06 512.81
1207.10 117.43 235.04 350.51 702.98
1207.32 183.51 342.92 418.75 945.18
1207.55 275.63 485.56 491.36 1252.55
1207.78 407.60 654.17 568.24 1630.01

~. c.~ ~<..kl'Y
ROADWAY RATING: Oak Street

I
L
l
I
I
I
I
I
I
:1

North
Weir

1(0:;1~:==E:==Ie:==v:==at:==io:==n=;:::=D:==is:==c:=::ha:=::r~e:=::::;:::==========~==:;:===========~=;:::===========~
1207.73 376.1I 1207.19 145.6

I
I
I
I
I
I
Ie
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COMPUTATIONAL HYDRAULIC DESIGN
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REVISED
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USER SHI-EN SHIAU

*******************************************************************************

The following conditions regulate the use of computer programs SESCAL
developed by 8hi-En Shiau.

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitabil~ty for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoev~r to any such individual
or group entity by reason of any use made thereof.

The program belong to 8hi-En 8hiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent the
programs to anyone as other than the author programs

The plotting program is furnished by Dr. Long-Cheng Huang.

*******************************************************************************

10:05:32 20-JUN-94

SE8CALSE8CALSESCALSESCALSE8CALSESCALSESCALSESCAL8ESCALSESCALSESeALSESCALSESCAL

USER : SHI-EN SHIAU
************************************************************************
E002102 - OLD CROSS CUT CANAL: S. CEMETARY DR. - LOCAL 8TORM: Q = 229 cfs
BACKWATER ANALYSIS TO DETERMINE EFFECTS OF CURB OPENING NARROWING
CONSTRICTED WIDTH = 30'; UPSTREAM CONTROL

************************************************************************

IRREGULAR CROSS SECTION

STA. 100.00 100.00 111.50 123.00 123.00

ELEV. 1206.20 1205.20 1205.40 1205.20 1206.20

1
N 0.016 0.016 0.016 0.016 0.016



G : CROSS SECTION GROUND POINT

I
1
1
1
1
1
1

1204.620+ .
1
1 G.
1
1
1
1
1
1
1

1204.500+-----------+-----------+-----G-----+-----------G-----------+
100.00 109.60 119.20 128.80 138.40 148.00

STATION (feet)

I
I
I
I
I
I
11

I SECTION # 2 STATION -50.00

I NORMAL FLOW COMPUTATION

BW YN TOP WIDTH AREA L.B. SLOPE R.B. SLOPE PERIMETER

FROUDE #

It ...

I

0.00

1.96

0.80

VELOCITY

8.39

48.00

SLOPE

0.01800

27.30 0.0:1

DISCHARGE N VALUE

229.00 0.01600

0.0:1

YC

1.12

49.40

VC

5.36

I
BACKWATER COMPUTATION

WSEL YO TOP WIDTH AREA CONTRACTION EXPANSION PERIMETER

FROUDE # VELOCITY FRIC. SLOPE N VALUE FLOW LINE LENGTH

SUMMARY OF BACKWATER ANALYSIS

SECTION STATION REACH LENGTH DISCHARGE FLOW LINE WATER SURFACE
FEET FEET CFS FEET FEET

1 0.00 0.00 229.00 1205.20 ~O6~
2 -50.00 -50.00 229.00 1204.50 1205.21

I 1205.21

2.54

0.71

9.96

48.00

0.03160

22.98

EG

1206.75

0.10

0.01600

0.30

1204.50

49.22

-50.00



8HI-EN SHIAUUSER

COMPUTATIONAL HYDRAULIC DESIGN

20-JUN-94
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The following conditions regulate the use of computer programs 8E8CAL
developed by 8hi-En 8hiau.

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group entity by reason of any use made thereof.

The program belong to Shi-En 8hiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent the
programs to anyone as other than the author programs

The plotting program is furnished by Dr. Long-Cheng Huang.
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ISESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

I U8ER : SHI-EN SHIAU
************************************************************************

I E002102 - OLD CROSS CUT CANAL: S. CEMETARY DR. - LOCAL STORM: Q = 229 cfs
BACKWATER ANALYSIS TO DETERMINE EFFECTS OF CURB OPENING NARROWING
FULL WIDTH = 48'; UPSTREAM CONTROL

1************************************************************************

IRREGULAR CROSS SECTION

I
(' 100.00 100.00 111.50 123.00 123.00I

I ELEV. 1206.20 1205.20 1205.40 1205.20 1206.20

I
N 0.016 0.016 0.016 0.016 0.016

Q (cfs)



G : CROSS SECTION GROUND POINT

I
1
1
1
1

1204.620+ .
1
G G
1
1
1
1
1
1
1

1204.500+-----------+-----------+-----G-----+-----------+-----------+
100.00 109.60 119.20 128.80 138.40 148.00

STATION (feet)

NORMAL FLOW COMPUTATION

SECTION # 2 STATION

49.410.0:10.0:1

L.B. SLOPE R.B. SLOPE PERIMETER

27.29

-50.00

48.39

TOP WIDTH AREA

0.62

YN

0.00

BW

I
II
I
I
I
11

I
I
I
I :;,~.;;~ROUDE #

1.97

VELOCITY

8.39

SLOPE

0.01800

DISCHARGE N VALUE

229.00 0.01600

YC

0.96

vc

5.10

I BACKWATER COMPUTATION

WSEL YO TOP ,WIDTH AREA CONTRACTION EXPANSION PERIMETER

I 1205.46 0.96 55.55 44.89 0.10 0.30 56.91

I FROUDE # VELOCITY FRIC. SLOPE EG N VALUE FLOW LINE LENGTH

1.00 5.10 0.00412 1205.86 0.01600 1204.50 -50.00

1
1

I SUMMARY OF BACKWATER ANALYSIS

I
SECTION STATION REACH LENGTH DISCHARGE FLOW LINE WATER SURFACE

FEET FEET CFS FEET FEET

1 0.00 0.00 229.00 1205.20 ~
J

I
2 -50.00 -50.00 229.00 1204.50 1205.46

I
1

I
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SHI-EN SHIAUUSER

I ()0.016

IRREGULAR CROSS SECTION

148.00

COMPUTATIONAL HYDRAULIC DESIGN

0.016

I

124.00

18-JUN-94

0.016

100.00

1205.22 1205.16 1205.22

The following conditions regulate the use of computer programs SESCAL
developed by Shi-En Shiau.

"The program belong to Shi-En 8hiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent the
programs to anyone as other than the author programs

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability, usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group entity by reason of any use made thereof.

13:20:36

The plotting program is furnished by Dr. Long-Cheng Huang.

*******************************************************************************.

USER : SHI-EN SHIAU
************************************************************************

SESCAL8ESCALSESCALSESCALSESCAL8ESCAL8E8CALSESCALSESCALSESCALSESeALSESeALSESCAL

E002102 - N. CEMETARY ENTRANCE - 64' CURB OPENING (4:1 EXPANSION)
WI BACKWATER USING UPSTREAM CONTROL ON DISCHARGE FROM LOCAL
STORM WEIRING OVER 48TH STREET PROPOSED CONDITIONS.

-----~-----.

-------~----1 13:20:36 18-JUN-94
88888 EEEEE 88888 ecce A L
8 E 8 C A A L
888S8 EEEEE SS8SS C A A L

SE S'C AAAAAL
88888 EEEEE S88SS ecce A A LLLLL
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I
1
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I
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I

*******************************************************************************

I~

I
I
I

I ************************************************************************

I
I STA.

I ELEV.

N



G.

-31.00

G

G : CROSS SECTION GROUND POINT

YN TOP WIDTH AREA L.B. SLOPE R.a. SLOPE PERIMETER

0.83 64.00 37.41 0.0:1 0.0:1 65.50
~

VELOCITY SLOPE DISCHARGE N VALUE YC VC

6.39 0.016 4.94

COMPUTATION

YO TOP WIDTH AREA CONTRACTION EXPANSION PERIMETER

0.79 /64. 00 . 34.73 0.10 0.30 65.41 ::

VELOCITY FRIC. SLOPE EG N VALUE FLOW LINE LENGTH

6.88 0.01270 1206.31 0.01600 1204.79 -31.00
f

1.47

1
1
1
1
1
1

1204 . 906+ .
1
1
1
1
1
1
1
1
1

i204.790+-----------+-----------+-----G-----+-----------+-----------+
100.0 112.8 125.6 138.4 151.2 164.0

STATION (feet)

SUMMARY OF BACKWATER ANALYSIS

SECTION STATION REACH LENGTH DISCHARGE FLOW LINE WATER SURFACE
FEET FEET CFS FEET FEET

1 0.00 0.00 239.00 1205.16 e
2 -31.00 -31.00 239.00 1204.79 1205.58

BW

I
I
I
r
I SECTION # 2 STATION

NORMAL FLOW COMPUTATION

I
I():;~::; 0 · 0

0

FROUDE #

I
BACKWATER

I WSEL

I 1205.58

FROUDE #

l 0

I



*******************************************************************************.
*

I
The following conditions regulate the use of computer programs SESCAL
developed by Shi-En Shiau.

************************************************************************

STA. 100.00 124.00 148.00

IRREGULAR CROSS SECTION

0.0160.016

18-JUN-94

0.016

1205.22 1205.16 1205.22

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group entity by reason of any use made thereof.

The program belong to Shi-En Shiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent the
programs to anyone as other than the author programs

The plotting program is furnished by Dr. Long-Cheng Huang.

13:08:29

N

USER : SHI-EN SHIAU
************************************************************************
E002102 - N. CEMETARY ENTRANCE - 38' CURB OPENING WI BACKWATER
USING UPSTREAM CONTROL BASED ON DISCHARGE FROM LOCAL STORM WEIRING
OVER 48TH STREET PROPOSED CONDITIONS.

ELEV.

l

I
I
I
I

*******************************************************************************

I~

I
SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

I
I
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1

1
1
1
1
1
1

1204 . 906+ .
1
1
1
G G
1
1
1
1
1

l204.790+-----------+-----------+-----G-----+----~------+-----------+

100.0 112.8 125.6 138.4 151.2 164.0
STATION (feet)

G : CROSS SECTION GROUND POINT

SECTION # 2 STATION

NORMAL FLOW COMPUTATION

-31.00

I BW YN TOP WIDTH AREA L.B. SLOPE R.B. SLOPE PERIMETER

jr' .::. 0 . 00 0.62 64.00 37.33 0.0:1 0.0:1 65.09

ItFROUDE # VELOCITY SLOPE DISCHARGE N VALUE YC VC

I
1.48 6.40 0.01000 239.00 0.01600 0.80 4.94

BACKWATER COMPUTATION

I WSEL YO TOP WIDTH AREA CONTRACTION EXPANSION PERIMETER

1205.32 0.53 64.00 31.39 0.10 0.30 64.90

I FROUDE # VELOCITY FRIC. SLOPE EG N VALUE FLOW LINE LENGTH

11
1.92 7.61 0.01760 1206.22 0.01600 1204.79 -31.00

I SUMMARY OF BACKWATER ANALYSIS

I SECTION STATION REACH LENGTH DISCHARGE FLOW LINE WATER SURFACE
FEET FEET CFS FEET FEET

1 0.00 0.00 239.00 1205.16 ~c&\
2 -31.00 -31.00 239.00 1204.79 1205.32

1
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HYDRAULIC CALCULATOR

I
I
I
L~rA FOR SUBCRITICAL/SUPERCRITICAL FLOW
----------------------------~------------------------- -------

DISCHARGE 570

I BASE WIDTH : 149
UPSTREAM DEPTH : 1.14
UPSTREAM VELOCITY: 4.96

ICHANNEL BOTTOM DATUM DIFFERENCE: 1.1

1_------------------------------------------------------------
OUTPUT FOR SUBCRITICAL FLOW
---------~--------~----------------------------------- -------

I DOWNSTREAM DEPTH (SUBCRITICAL) =
DOWNSTREAM VELOCITY = 1.478564

I

2.587311 < 2. ~&
"'"

I
It~.:,.NSTREAM DEPTH (SUPERCRITICAL) = .. 3136228
D::;,:·"·'~·~NSTREAM VELOCITY = 12 .19778~

I
I
I
I
I
I
I
I
I
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The plotting program is furnished by Dr. Long-Cheng Huang.

The following conditions regulate the use of computer programs 8E8CAL
developed by 8hi-En 8hiau.

The, program belong to Shi-~n Shiau. Therefore, the recipient
agree not,to assert any proprietary rights thereto nor to represent the
programs to ,anyone as other than the author programs

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness, reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs, or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group entity by reason of any use made thereof.

8RI-EN 8HIAUU8ER

COMPUTATIONAL HYDRAULIC DESIGNI
I
I ********************************************************************************

I
I
I
I
I
I
I ********************************************************************************

1

************************************************************************

SESCAL8ESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

lO-JUN-94

IRREGULAR CROSS SECTION

- r,'r-3

100.00 100.00 249.00 249.00 G,;1,3

t ~. b.
1206.28 1205.78 1206.23 1206.73 I

'Lf1
0.016 0.016 0.016 0.016

14:18:23

N

I
I

USER : 8HI-EN SHIAU

I ************************************************************************
E002102 - VIRGINIA, 149', LOCAL, DOWNSTREAM CONTR L

I
I
I ~ ,1-

ELEV.



1206.077+ .

Q (cfs)

1 0.00 0.00 570.00 1205.78 1207.09

2 14.00 14.00 570.00 1205.90 1206.99

3 26.00 12.00 570.00 1205.73 1207.26

e94 54.00 28.00 570.00 1205.74

G

1
1
1
1
1
1
1

ELEVATION (feet)
1207.263+ · · · · · · · · · · · · · · · · · · · ·

1 W
1
1
1
1
1
1
1
1 . . . · ·

1206. 966+ · · · · · · · · · · · · · · · · · · · ·. .
1
1
1
1
1
l'
1
1
1

1206.670+ ·
1
1
1
1
1
1
1
1
1

1206.373+ .
1
1
1
1
1
1
1
1
1

I
I
I
11
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



8HI-EN SHIAUU8ER

COMPUTATIONAL HYDRAULIC DESIGN

14:25:17 10-JUN-94
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8 E S C AAAAA L REVISED
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The following conditions regulate the use of computer programs 8E8CAL
developed by Shi-En 8hiau.

The program belong to Shi-En Shiau. Therefore, the recipient
agree not to assert any proprietary rights thereto nor to represent the
programs'to anyone as other than the author programs

The computer programs are furnished by the author and are accepted
and used by the recipient individual or group entity with the express
understanding that the author makes no warranties, express or implied
concerning the accurary, completeness l reliability,usability, or
suitability for any particular purpose of the information or data
contained in the programs/ or furnished in connection therewith, and
the author shall be under no liability whatsoever to any such individual
or group entity by reason of any use made thereof.

The plotting program is furnished by Dr. Long-Cheng Huang.

1

I
I
I
I

*******************************************************************************
1*

I
I
1
I
I
I
1********************************************************************************

1 '

************************************************************************

SESCAL8ESCAL8ESCALSESCALSESCAL8ESCALSESCALSESCALSESCALSESCALSESCALSESCALSE8CAL

10-JUN-9414:25:17

USER : SHI-EN SHIAU
************************************************************************
E002102 - VIRGINIA, 75' , LOCAL STORM, DOWNSTREAM CONTROL

I
IRREGULAR CROSS SECTION .~. de,~ /10 B~

ve.... llab * 9"3

';L4A. 100.00 136.50 136.50 ·211.50 o· 5'
211.50 249.00

ELEV. 1206.28 1206.39 1205.88 1206.11 1206.61 1206.73

N 0.016 0.016 0.016 0.016 0.016 0.016

I
I
I
I
I
I
11



I

I () ~ A'fh

<- t), I Ok.

1207.41

1207.341205.74

1205.73

570.00

570.0012.00

28.00

26.00

54.00

Q (cfs)

4

3

ELEVATION (feet)
1207.342+ .

1
1
1
1
1
1
1
1
1

1207 . 050+ ~ .
1
1
1
1
1
1
1
1
1

1206. 757+ ~ .
1 .

1
1
1
1
1
1
1
1 . . .

12 0 6 . 4 6 5 + . . . . . . . . . . . .~. . . . . . . . . . . . : . . . . . . . . . . .~.. . . . . . . . . .. .
1
1
1
1
1
1
1
1
1

1206.172+ .
1
1
1
1
1
1
1
1
1 '5,Pl/;

1205.880G----------- --G--------+-----------+-----------+-----------+
0.0 10.8 21.6 32.4 43.2 54.0

I
I
11
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I
I
I
I
I
I
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