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• TABLE D-2
SUN CITY GRAND PHASE 1

RETENTION BASIN SUMMARY
(Refer to HEC-l Files 13688H1A and PHlRET)

2./3

•

••

Retention Basin Located in ADMS Depth (Ft) @ . Volume (AC FT)
~ Operation Sub-basin Spillway Elevation @ Spillway

Elevation

1 DT114 107 2.1 4.66
2 DT112 107 3.6 10.03
3 DT115A 107 2.6 7.58
4 DT115B 107 3.8 3.48
5 DT10l 103 4.6 10.95
6 DTI02 103 3.6 9.14
7 DT105 108 5.5 8.12
8 DTI07A 108 3.1 4.09
9 DT107B 108 2.1 1.58
10 DT104 103 4.1 7.36
11 DTll1 107 4.1 15.33
12 DTI07 108 4.5 20.07
13 DTI08A 103 3.1 7.21
14 DT108B 108 3.1 3.59
15 DTI09 108 4.6 27.40
16 DTllO 108 6.6 69.23

Average Depth = Total Volume =
3.8 ft. 209.82 AC FT

Total Retention Volume in ADMS Sub-Basin 103 = 34.66 AC Fr.

Total Retention Volume in ADMS Sub-Basin 107 = 41.08 AC. FT.

Total Retention Volume in ADMS Sub-Basin 108 = 134.08 AC FT.'

gsb/tlb:MAY001.60/13688
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TABLE D-3
SUN CITY GRAND PHASE 2

RETENTION BASIN SUMMARY
(Refer toHEC-l Files 13688HIB and PH2RET)

Retention Basin Located in ADMS Depth (Ft) @ Volume (AC FT)
Operation Sub-basin Spillway Elevation @ Spillway

Elevation

1 DTI03A i07 6.4 6.52
2 DTI03B 107 4.6 2.21
3 DTZ05A 107 3.6 5.00
4 DTI05B 107 2.6 3.59
5 DTI09 107 4.1 15.00
6 DTI15A 114 5.5 5.32
7 DTI15B 113 5.0 4.61
8 DTI24 113 4.0 4.60
9 DTI17 113 4.5 4.28
10 DTI20A 113' 4.5 4.21
11 DTI20B 113 7.1 20.87
12 DT49A1 113 2.1 0.67
13 DT49A2 113 1.1 0.26
14 DT49A3 113 1.1 0.44
15 DTI49B 114 4.6 4.06
16 1DTI30 114 8.5 17.41
17 2DT230 114 7.1 13.94
18 1DT246 114 2.6 6.05
19 DT238B 114 4.0 1.37
20 DTI46A 114 3.6 I 11.18
21 1DT237 115 5.5 6.73
22 2DT237 115 6.5 3.23
23 3DT237 115 6.5 3.61
24 4DT237 115 6.5 3.17
25 5DT237 115 6.0 3.41
26 1DTI40 115 7.0 6.31
27 2DT240 115 6.0 3.33
28 3DT240 115 5.5 3.61
29

~

. DT246B 115 8.0 22.35

Average Depth = Total Volume =
5.0 ft. 187.34 AC Ff

Total Retention Volume in ADMS Sub-Basin 107 = 32.32 AC Fr.

Total Retention Volume in ADMS Sub-Basin 113 = 39.94 AC Fr.. . .

Total Retention Volume in ADMS Sub-Basin 114 =59.33 AC FT.

Total Retention Volume in ADMS Sub-Basin 115 =55.75 AC Fr.

gsblt1b:MAYOO1.60/13688 ,



Table 5.2 Retention Basin Requirement

Parcel Area Runoff Ra.infall Total Volume VOI~~e II
No. Zone" (acre) Coeff. (inches) (ac-ft) (ftA

1 CM 13.0 0.75 2.6 2.11 92020.5

2 MF 13.8 0.69 2.6 2.06 89868.6

3 SF 20.0 0.63 2.6 2.73 118918.8

4 SF 38.0 0.63 2.6 5.19 225945.7

5 CM 10.0 0.75 2.6 1.63 70785.0

6 SF 49.4 0.63 2.6 6.74 293603.4
7 ~ SF 43.2 0.63 2.6 5.89 256567.3

8 SF . 43.1 0.63 2.6 5.88 256091.6

9 MF 11.2 0.69 2.6 1.67 72936.9

10 SF 36.4 0.63 2.6 4.97 216432.2

11 SF 39.5 0.63 2.6 5.39 234864.6

12 SF 25.0 0.63 2.6 3.41 148648.5

13 MF 16.4 0.69 2.6 2.45 106800.4

14 SF 24.0 0.63 2.6 3.28 142702.6

15 SF 24.0 0.63 2.6 3.28 142702.6

16 SF 36.0 0.63 2.6 4.91 214053.8

17 CM 7.0 0.75 2.6 1.14 49549.5

18 SF 27.0 0.63 2·9 3.69 160540.4

19 CH 3.0 0.85 2.6 0.55 24066.9

•

• .. CM Commercial Area
. MF Multi Family

SF Single Family
CH Church

,.1

-'

(

•

Preliminary plat of each parcel shall address specific
retention size~ Final drainage report for each parce shall
demonstrate that all requirements have been fulfilled for
retention and exact area calculations shall be provided.
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RETENTION

The required retention volume for the subject property is calculated using the following

formula:

Where:

Vr =required retention volume (ac-ft)

P = 100 yr, 2 hr rainfall depth

A = contributing area (ac)

C = runoff coefficient

According to Figure 2.1 in the Maricopa County Hydrology Manual, the 1DO-year, 2-hour

rainfall depth is 2.78 inches. Runoff coefficients are obtained fr<;:>m Table 3.2 in the manual.

Copy of these figures are contained in APPENDIX C. The 'following table summarizes the

coefficients used for the various land uses within the site.

LAND USE "e"
Single Family Development 0.69

Golf Course 0.31

Club House 0.81

Roadway 0.95

Each qrainage area acts as a separate system in regard to retention requirements. The

following discussion summarizes the retention characteristics of each area.

AREA 1:

The retention requirements of AREA 1 is provided in Basins IBI and IB2, respectively.

"-

21
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RETENTION REQUIRED FOR DRAINAGE.AREA 2

2Al SF 10.00 0.69 1.60

2A2 SF 22.52· 0.69 3.60

2A3 SF 13.74 0.69 2.20

2A4 SF 16.07 0.69 2.57

2A5 SF 10.93 0.69 1.75

2A6 SF 8.04 0.69 1.29

-~'" t---_2_A_7_·_-+-__S_F__-r- l_0._19-t- 0_.6_9t-- l_.6--13'

2A8 SF 14.39 0.69 2.30

2A9 SF 11.96 0.69 1.91

··2A10 SF 6.72 0.69 1.07

201 OC 24.40 0.31 1.75

202 OC 3.55 0.31 0.25

203 OC 4.77 0.31 0.34

204 OC 37.71 0.31 2.71

205 OC 8.41 0.31 0.60

2R1 ROAD 2.40 0.95 0.53

2R2 ROAD 3.20 0.95 0.70

2R3 ROAD 7.40 0.95 1.63

TOTAL 216.40 28.43

SF = SINGLE FAMILY GC = GOLF COURSE

RETENTION PROVIDED FOR DRAINAGE AREA 2

~:0~()~~~lj~~~r"t(~~~~~~:;:':~::~';~~;,;:~j)I'1
2B1 1326.0 1.02

2B2 1318.0 17.15

2B3 1320.0 1.92

2B4 1316.0 1.64

2B5 1311.0 15.75

Total Vp Area 2 37.48

24



RETENTION REQUIRED FOR DRAINAGE AREA3•
3Al SF 9.90

j~~;[;:!lllil!i~il!llljl~I!·l,i·i·II·II·i
0.69 1.49

3A2 SF 8.22 0.69 1:24

3A3 SF 8.37 0.69 1.34

,

29.23

0.95 1.52

0.95 0.18

0.31 1.86

0.69 4.15

0.95 0.73

0.69 1.96

0.31 0.56

0.69 1.19

0.69 3.11

0.69 1.49

0.69 3.11

0.69 2.14

0.69 3.68

7.64

0.31 1.42

0.69 2.15

Total Vp Area 4 15.58

RETENTION REQUIRED FOR DRAINAGE AREA 4

1i!I~11~i~~1~!~~\';~!li:i:I·~j~~~]·1~r:i!!11··:jl: ·i·I!~'III~~~~lii;~~fi~~·~l i1.(;;~111,!~11!:t~~!~]:!~lltll~~;;I!~1~ill~t~'~
3B1 1320.0 15.58

TOTAL 60.63

3A4 SF 14.30

3Gl GC 19.84

SF = SINGLE FAMILY CG =GOLF COURSE

RETENTION PROVIDED FOR DRAINAGE AREA 3

4Al SF 23.00

4A2 SF '13.36

4A3 SF 22.33
-:.. y 4A4 SF 19.44

--:; , 4A5 SF 9.35

4A6 SF 19.44

4A7 SF 25.98

4A8 SF 12.24

4A9 SF 6.36

4Gl GC 7.76

4G2 GC 25.89

4Rl ROAD 3.30

4R2 ROAD 6.90

4R3 ROAD 0.80

TOTAL 196.15

SF = SINGLE FAMILY GC = GOLF COURSE

25
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RETENTION PROVIDED FOR DRAINAGE AREA 4

4Bl 1314.0 2.22

4B2 1309.8 1.68

4B3 1306.8 2.76

4B4 1304.5 3.03

4B5 1305.5 22.39

Total Vp Area 4 32.08

It is proposed that drywells be used to drain the basins within AREA 1. Basins within

AREAS 2, 3, and 4 will be drained by bleed lines which will follow the same drainage

pattern as the HEC-l routing. Should the grades in AREA 4 pennit, Basins 4B1 through

4B4 could bleed to the East Drainage Channel. Should this be the case, an 8 inch line

would be sufficient to drain Basin 4B4. Bleed lines for basins within the parcels will be

sized to drain the basins within 36 hours. Bleed lines within the golf course will be sized to .

drain the course within 24 hours. Subsequent bleed lines are sized to drain the entire

upstream volume required. Standpipes and headgates will be installed to regulate the bleed

lines. The table on the following page summarizes the estimated bleed line sizes required to

drain the site.

26



• RETENTION BASIN CALCULA TIONS
v=c *(D/12)*A 0=2.7"

Design Storm: 100-year,2-hour

Retention Basins from Parcel 4 & Basin 1
(see Final Drainage Report for Parce/4 for detailed calculations)

15.24 Acre-ft
10.32 Acre-ft

7

PROVlDED
REQUIRED
DRYWELLS

CONTRIBUTING DRAINAGE AREAS Parcel 4, A', B', C', ~ G'
Retention

Type Area (Ac) C' Coefficient Depth (tt) Required (AF)

Residential 36.25 0.66 0.23 5.38
3rass 8.35 0.25 0.23 0.47
Street 3.38 0.90 0.23 0.68
A.gricultural 76.46 0.22 0.23 3.78

fatal 124.44 10.32

3ASIN 2.t..:.::iO,:.:n_...:...A-=-re~a~(~ff="),--=-A_V~9.:...A:....;;..:re:..:.a:...l(.:..:.ff...!...)-=-D...:...ep~t.:..:.h~(ft:.;;:):........:.V..:.o.:..:lu..:..:m.:..:e..:..:(~ft~3)....:~=-V_O.:..:I...:...Um~e
1..).5 66,265

1285.5 62,084
64,175 1.0 64,175 64,175

64,175 ft3
1.47 Acre-ft
0.75 Acre-ft

PROVIDED
REQUIRED

:::ONTRIBUTING DRAINAGE AREAS 0'

Retention

Type Area (Ac) C' Coefficient Depth (tt) Required (AF)

l.gricultural 15.13 0.22 0.23 0.75

fatal 15.13 0.75

•
:\drn\eIlt0001 \master\report\eIO1mrtn.xls

BELL WEST RANCH
MASTER DRAINAGE REPORT

ELLT0001
SCK - 3/99



71,93071,9300.889,912

Area (fe) Avg. Area (ff) Depth (ft) Volume (ft3) I: Volume

179,824

BASIN D"

• Elevation
1297.0

1296.2 0
71,930 fe

1.65 Acre-ft
0.83 Acre-ft

PROVIDED
REQUIRED

CONTRIBUTING DRAINAGE AREAS 0"
Retention

Type Area (Ac) C' Coefficient Depth (ft) Required (AF)

. Agricultural 16.74 0.22 0.23 0.83

Total 16.74 0.83

1292.2 0

CONTRIBUTING DRAINAGE AREAS E" .

Area (te) Avg. Area (te) Depth (ft) Volume (ft3) I: Volume

TOTAL RETEN110N REQUIRED
TOTAL PROJECT AREA:

RESIDENTIAL
GRASS
STREET
AGRICULTURAL

PROVIDED
REQUIRED

96,494 ft3
2.22 Acre-ft
0.76 Acre-ft

96,49496,494

0.76

15.09 AC-FT

36.25 AC
8.35 AC
6.88 AC

158.50 AC

0.8120,617

15.26

15.26 0.22 0.23 0.76

Retention

Area (Ac) C' Coefficient Depth (ft) Required (AF)

241,234

Type

1293.0
Elevation

Total

Agricultural

BASIN E"r

I:

I.
I
I
I
'I
II
III

S:\drn\ellt0001\master\report\eI01 mrtn.xls

BELL WEST RANCH
MASTER DRAINAGE REPORT

ELLT0001
SCK - 3/99



BASIN 3

e:levation
1284.2

Area (fe) Avg. Area (fe) Depth (ft) Volume (ft3) ~ Volume
40,184

, ! II..-f/ 1...

1283.2 36,086
38,135 1.0 38,135 38,135

38,135 ft3
0.88 Acre-ft
1.07 Acre-ft
0.19 Acre-ft

PROVIDED
REQUIRED
SHORTAGE

CONTRIBUTING DRAINAGE AREAS E' & F'
Retention

Type Area (Ac) C' Coefficient Depth (tt) Required (AF)

Agricultural 15.77 0.22 0.23 0.78
Street 1.45 0.90 0.23 0.29

Total 17.22 1.07

BASINS 4 & 5

Area (ft2) Avg. Area (te) Depth (ft) Volume (ft3) ~ VolumeElevation
1283.2

.1282.2

88,248

79,749
83,999 1.0 83,999 83,999

83,999 ft3
1.93 Acre-ft
1.55 Acre-ft

PROVIDED
REQUIRED

CONTRIBUTING DRAINAGE AREAS F", F'" & H'

Type

Street
Agricultural

Area (Ac)

1.34
19.14

C' Coefficient

0.90
0.22

Depth (tt)

0.23
0.23

Retention

Required (AF)

0.27
0.95

Area corresponding to the flow-by from Sub-area 1E
Street 0.71 0.90 0.23 0.14

Total 21.19 1.36

Additional Volume not provided by Off-Site Basin 3 0.19

Total (including flow-by) 1.55

e
S:\drn\ellt0001 \master\report\eIO1mrtn.xls

BELL WEST RANCH
MASTER DRAINAGE REPORT

ELLT0001
SCK - 3/99
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

• STORAGE CALCULATIONS FOR BASIN 1B1:

AVERAGE . TOTAL

ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1327.9 1.77

1.88 1.0 1.88

1328.9 1.99 1.88

2.10 1.0 2.10

1329.9 2.21 3.98

2.32 1.0 2.32

1330.9 2.43 6.30

•
I
j

l
I
I
I
f'
I

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN IBl:
• No discharge for laO-year, 6-hour storm. cO JPjl _ $1 t:- 't? '/<.-e t r? h 'f/ () '-l

V () I (;I - -e.-

STAGE DISCHARGE STORAGE

(cfs) (ac-ft) .

1327.9 0.0 0.00

1328.9 0.0 1.88

1329.9 0.0 3.98

1330.9 0.0 6.30



JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

• STORAGE CALCULATIONS FOR BASIN IB2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft) .

1326.5 1.58

1.72 1.0 1.72

1327.5 1.~6 1.72

2.00 1.0 2.00

1328.5 2.14 3.72

2.28 1.0 2.28

1329.5 2.42 6.00

._-
STAGE/STORAGE/DISCHARGE TABLE FOR BASIN IB2:
• No discharge for laO-year, 6-hour storm.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1326.5 0.0 0.00

1327.5 0.0 1.72

1328.5 0.0 3.72

1329.5 0.0 6.00

•



STAGE DISCHARGE STORAGE

(cfs) (ac-ft)

1323.0 0.0 '0.00

1324.0 0.0 0.32

1325.0 0.0 0.66

1326.0 0.0 1.02

1327.0 16.0 lAO

1323.0 0.31

0.32 1.0 0.32

1324.0 0.33 0.32

0.34 1.0 0.34

1325.0 0.35 0.66

0.36 1.0 0.36

1326.0 0.37 1.02

0.38 1.0 0.38

1327.0 0.39 lAO

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2Bl:
Discharge through 5 foot rectangular weir at elevation 1326.0.

STORAGE CALCULATIONS FOR BASIN 2B1:

TOTAL
VOLUME

(ac-ft)

JOB NO: 931007

VOLUME
(ae-ft)

DEPTH
(ft)

AVERAGE
AREA

(ac)
AREA

(ae)
ELEVATION

(ft) ~

JOB NAME: ARIZONA TRADITIONS
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. STAGE DISCHARGE STORAGE
(cfs) Cae-ft)

1312.0 0.0 0.00

1313.0 0.0 0.45

1314.0 0.0 1.63

1315.0 . 0.0 3.96

1316.0 0.0 7.35

1317.0 0.0 11)6

1318.0 0.0 17.15

AVERAGE TOTAL
ELEVATLON AREA AREA DEPTH VOLUME VOLUME

(ft) ~ (ae) (ac) (ft) (ae-ft) (ae-ft)

1312.0 0.33

0.45 1.0 0.45

1313.0 0.56 0.45

1.18 1.0 1.18

1314.0 1.80 1.63

2.33 1.0 2.33

1315.0 2.86 3.96

3.39 1.0 3.39

1316.0 3.92 7.35

4.41 1.0 4.41

1317.0 4.90 11.76

5.39 1.0 5.39

1318.0 5.88 17.15

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B2:
. No discharge for 100-year, 6-hour storm event.

I,
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JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B2:

JOB NO: 931007



JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

• STORAGE CALCULATIONS FOR BASIN 2B3:

AVERAGE TOTAL

ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) . (ft) (ae-ft) (ae-ft)

1316.0 0.12

0.21 1.0 0.21

1317.0 0.30 0.21

0.39 1.0 0.39

1318.0 0.48 0.60

0.57 1.0 0.57

1319.0 0.66 1.17

0.75 1.0 0.75

1320.0 0.84 1.92

•
STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B3:

No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE

(efs) (ae-ft)

1316.0 0.0 0.00

1317.0 0.0 0.21

1318.0 0.0 0.60

1319.0 0.0 1.17

1320.0 0.0 1.92

•



JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

• STORAGE CALCULATIONS FOR BASIN 2B4:

AVERAGE TOTAL

ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1312.0 0.18

0.25 1.0 0.25

1313.0 0.32 0.25

0.36 1.0 0.36

1314.0 0.40 0.61

0.48 1.0 0.48

1315.0 0.56 1.09

0.60 1.0 0.60

1316.0 0.64 1.69

•
STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B4:
No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

13'12.0 0.0 0.00

1313.0 0.0 0.25

1314.0 0.0 0.61

1315.0 0.0 1.08

1316.0 0.0 1.69

•



•

,
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STAGE DISCHARGE STORAGE

(efs) (ae-ft)

1306.0 0.0 0.00

1307.0 0.0 1.42

1308.0 0.0 3:63

1309.0 0.0 6.65

1310.0 0.0 10.52

1311.0 0.0 15.75

1312.0 140.0 22.83
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 3B 1:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME c

(ft) (ae) (ae) (ft) (ac-ft) (ac-ft)

1316.0 1.94

2.42 1.0 2.42

1317.0 2.90 2.42

3.38 1.0 3.38

1318.0 3.86 5.80

4.38 1.0 4.38'

1319.0 4.89 10.18

5.41 1.0 5.41

1320.0 5,92 15.58

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 3B1:
No discharge for lOa-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1316.0 0.0 0.00

1317.0 0.0 2.42

1318.0 0.0 5.80

1319.0 0.0 10.18

1320.0 0.0 15.58
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4Bl:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

Cft) Cac) (ac) (ft) (ac-ft) (ac-ft)

1311.0 0.65

0.68 1.0 0.68

1312.0 0.71 0.68

0.74 1.0 0.74

1313.0 0.77 1.42

0.80 1.0 0.80

1314.0 0.83 2.22

0.86 1.0 0.86

1315.0 0.89 3.08

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4Bl:
Discharge through 12 foot rectangular weir at elevation 1314.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1311.0 0.0 0.00

1312.0 0.0 0.68

1313.0 0.0 1.42

1314.0 < 0.0 2.22

1315.0 38.4 3.08



JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

• STORAGE CALCULATIONS FOR BASIN 4B2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1306.8 0.47

0.50 1.0 0.50

1307.8 0.53 0.50

0.56 1.0 0.56

1308.8 0.59 1.06

0.62 1.0 0.62

1309.8 0.65 1.68

0.68 1.0 0.68

1310.8 0.71 2.36

•
STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B2:
Discharge through 10 foot rectangular weir at elevation 1309.8.

STAGE DISCHARGE STORAGE
(efs) (ac-ft)

1306.8 0.0 0.00

1307.8 0.0 0.50

1308.8 0.0 1.06

1309.8 0.0 1.68

1310.8 32.0 2.36

•



- JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1303.8 0.74

0:80 1.0 0.80

1304.8 0.86 0.80

0.92 1.0 0.92

1305.8 0.98 1.72

1.04 1.0 1.04

1306.8 1.10 2.76

1.16- 1.0 1.16

1307.8 1.22 3.92

-
STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B3:
Discharge through3 foot rectangular weir at elevation 1306.8.

I
r:

r;

t
I

STAGE

1303.8

1304.8

1305.8

1306.8

1307.8

DISCHARGE
(efs)

0.0

0.0

0.0

0.0

9.6

STORAGE
(ae-ft)

0.00

0:80

1.72

2.76

3.92



• JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B4:

JOB NO: 931007

AVERAGE TOTAL

ELEVATION~ AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) . (ac-ft)

1301.5 0.80

0.87 1.0 0.87

1302.5 0.94 0.87

1.01 1.0 1.01

1303.5 1.08 1.88

1.15 1.0 1.15

1304.5 1.22 3.03

1.29 1.0 1.29

e 1305.5 1.36 4.32

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B4:
Discharge through 10 foot rectangular weir at elevation 1304.5.

I
l
I
I
,e
I

STAGE

1301.5

1302.5

1303.5

1304.5

1305.5

DISCHARGE
(cfs)

0.0

0.0

0.0

0.0

32.0

STORAGE
(ac-ft)

0.00

0.87

1.88.

3.03

4.32
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"5I A 625'"5 -+~
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION 1- 30/1 C/V1 VALUE_____________________________________ 1: _

. .
Culvert Diameter (feet).:•..........••.••.•.............
FHWA Chart Number (1,2 or 3) ••~....•••••••..•.•..........
Scale Number on Chart (Type of Culvert Entrance) •..•....
Manning's Roughness Coefficient(n-value) •.•••.•.. ~ .•...
Entrance Loss Coeffi~ient of Culvert Opening .••••.•.·....
Culvert Length (f~et) .•..••... ~ .•••.•••••....•••..•••.•.
Cu1 vert 51 ope (feet per foot) ~ ~ .

2.50
2
1
0.0240
0.50

266.0
0.0120

ej

e)... I

",.j

=======~======================================~==========~==========

PROGRAM RESULTS:
Flow Tailwater' Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
------------------------~-:-------'--------~---------~----------------

9.7 0.50 1.46· -0.84 1.10 1.04 1.10 4.68
13.5 0.60 .1.78 -0.18 1.33 1.24 1.33 5.09
0.7

18.0 0.70 2.13 0.82 1.60 1.44' 1.60 5.43
23.0 0.80 2.52 2.21 1.92 1.63 1.92 5.67
28.7 0.90 . 3.05 4.17 2.50 1.83 1.83. 7.47
35.1 1.00 3.66 6.85 2.50 2.01 2.01 8.29
42.2 1.10 4.53 10.40 2.50 . 2.17 2.17 9.31
50.1 1.20 5.67 15.08 2.50 2.30 2.30 10.60

==================~================c======K=C========== a===:========

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc. , 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

;



~IA £255""+851 b2f:.7~ 6"305+2:2

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

=======~============================================== ==============

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) •...•....•.....
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ................•...... ~ .

VALUE

0.0125
0.0300
3.00
3.00
5.0

=~==================================================== ==============

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow ,Area Top Wid,th
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------,-----_._------------
0.5 9.7 3.00 0.829 0.140 0.640 3.3 . 8.0
0.6 13.5 3.32 0.849 0.171 0.771 4.1 8.6
0.7 18.0 3.61 0.867 0.203 0.903 5.0 9.2
0.8 23.0 3.89 0.882 0.235 1.035 5.9 9.8
0.9 28.7 4.15 0.895 0.267 1.167 6.9 10.4
1.0 35.1 4.39 0.908 0.300 1.300 8.0 11.0
1.1 42.2 4.63 0.919 0.332 1.432 9.1 11.6
1.2 50.1 4.85 0.929 0.365 1.565 10.3 12.2
1.3 58.6 5.07 0.939 0.399 1.699 11.6 12.8
1.4 67~9 5.28 0.948 0.432 1.832 12.9' 13.4
1.5 78.1 5.48 0.957 0.466 1.966 14.2 14.0
1.6 89.0 5.67 0.965 0.500 2.100 15.7 14.6
1.7 100.1 5.87 0.973 0.534 2.234 11.2 15.2
1.8 113.3 6.05 0.980 0.569 2.369 18.7 15.8
Z.O 141.1 6.41 0.994 0.639 2.639 22.0 17.0
2.5 226.9 7.26 1.024 0.819 3.319 31.3 20.0

========•••c==••====c===============================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.
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STA ~ZbI+-b5j (,3/5-tOO
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
July 12, 1990

====================================================================
~ .

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) ..••..•..........•..
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .•.
,Channel Bottom Width (feet) ...••....•.. ~ ········

0.0089
0.0300
3.00
3.00
5.0

======~========================~====================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Veloclty Energy Flow Area Top Width

. (ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
--------------------------------------------------------------------

0.5 8.2 2.53 0.699 0.099 0.599 3.3·. 8.0
0.6 11.4 2.80 0.716 ·0.122 0.722 4.1 8.6
0.7 15.2 3.05 0.731 0.144 0.844 5.0 9.2
0.8 19.4 3.28 0.744 0.167 0~967 5.9 9.8
0.9 24.3 3.50 0.756 0.190 1.090 6.9 10.4
1.0 29.7 3.71 0.766 0.213 1.213 8.0 11.0 F

1.1 35.6 3.90 0.775 0.237 1.337 9.1 11.6
1.2 42.2 4.09 0.784 0.260' 1.460 10.3 12.2
1.3 49.5 4.28 0.792 0.284 . 1.584 11.612.8
1.4 57.3 4.45 0.800 0;308 1.708 12.9. 13.4
1.5 65.9 4.62 0.807 0.332 1.832 14.2 14.0

========~============================================= ==============

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual 'with equations & flow chart is available.



eJ

5rA 62.G I.f- 'S-
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION 1_ ~IIC-M~ VALUE
----------------------------~------------------------- ------------
Culvert Diameter (feet) :......................... 2.50
FHWA Chart Number {I, 2 or 3) .............•....•.... ~ .. . . 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) .........•..........•..••..••.••... · 240.0
Culvert Slope (feet per foot).................. •.••••... 0.0112

====================================================== ========~=====

PROGRAM RESULTS:
Flow Tailwater Headwater 'eft) Normal Critical Depth at Ou~let
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) eft) Control Control (ft) eft) (ft) (fps)
----------------- I ------~----------------- ---------------

8.2 0.50 1.33 -0.58 1.02 0.95 1.02 4.37
11.4 0.60 1.61 -0.13 1.23 1.13 1.23 4.75
15.2 0.70 1.91 0.55 1.. 46 1.31 1.46 5 ~ 10
19.4 0.80 2.24 1.48 1. 72 1.49 1.72 5.37
24.3 0.90 2.62 2.82 2.12 1.68 1.68 6.93
29.7 1.00 3.15 4.60 2.50 1.86 1.86 7.59
35.6 1.10 3.72 6.91 2.50 2.02 2.02 . 8 ..36
42.2 1.20 4.53 9.97 2.50 2.17 2.17 9.31
49.5 1.30 5.58 13.91 2.50 2.29 2.29 10.50
57.3 1.40 6.89 18.78 2.50 2.37 2.37 11.90

===========•••======================================================.
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, n07, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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5-ri\ c.z.c" 7+ 60

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 12, 1990

====================================================================

PROGRAM INPUT DATA: ,
DESCRIPTION J-- fr VALUE
----~------------------------~-----~--------------------------
Cul vert Di ameter (feet) ..•.•. .'..........•...............
FHWA Chart Number (1,2 or 3) .•...............•..........
Scale Number on Chart (Type of Culvert Entrance) •••...•.
Manning's Roughness Coefficient (n-value) •...•.•........
Entrance loss Coefficient of Culvert Opening .........•..
Culvert Length (feet) 0••••••••••••••••••• • ,a.

Culvert Slope (feet per foot) .•..... ~ •....................

2.50
2
1
0.0240
0.50

260.0
0.01l5

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
.~ 9.7

13.5
18.0
23.0
28.7
1.0

35.1
42.2
50.1

0.50
0.60
0.70
0.80
0.90

35.10
1.00
1.10
1.20

1.46
1. 78
2.13
2.52
3.05
0.44
3.66
4.53
5.67

-0.65
-0.00
0.98
2.35
4.27

32.11
6.90

10.39
14.97

1.11
1.35
.1.63
1.96
2.50
0.35
2.50
2.50
2.50

1.04
1.24
1.44
1.63
1.83
0.32
2.01
2.17
2.30

1.11
1.35
1.63
1.96
1.83
2.50
2.01 I

2.17
2.30

4.61
5.01
5.31
5.56
7.47
0.20

.8.29
9.31

10.60

==============================================================-=====
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Ri9hts Reserved.



~IA £'255""+85; bZ67r£L?; 6'305+22

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

====================================================================

~

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ....•....••..................

0.0125
0.0300
3.00
3.00
5.0

==================================================================~=

-----~._--------------------------~---~---------------~---------.-----

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

••.....~

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
2.0
2.,5

9.7
13.5
18.0
23.0
28.7
35.1
42.2
50.1
58.6
67.9
78.1
89.0

. 100.7
113.3

·141.1
226~9

3.00 0.829
3.32 0.849
3.61 0.867
3.89 0.882
4.15 0.895
4.39 0.908
4.63 0.919
4.85 0.929
5.07 0.939
5.28 0.948
5.48 0.957
5.67 0.965
5.87 0.973
6.05 0.980
6.41 0.994
7.26 1.024

0.140
0.171
0.203
0.235
0.267
0.300
0.332
0.365
0.399
0.432
0.466
0.500
0.534
0.569
0.639
0.819

0.640
0.771
0.903
L035
1.167

. 1.300
1.432
1.565
1.699
1.832
1.966
2.100
2.234
2.369
2.639
3.319

3.3
4.1
5.0
5.9
6.9
8.0
9.1

10.3
11.6 .
12.9
14.2
15.7
17.2
18~7

22.0
31.3

8.0
. 8.6

9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0 .
14.6
15.2
15.8
17 .0
20.0

===========._=======-=--==•••==============:_=_._==-=======-========
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM,Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell; #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.
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COMPUTATION DATA SHEET
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5TA /;Z7'3-t- t:5O
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

====================================================================

-

PROGRAM INPUT DATA:
DESCRIPTION J- 3.b II . VALUE_______________________ ~ ~e ------ _
Culvert Diameter {feet)................................. 3.00
FHWA Chart Number (1,2 or 3) 2
Scale Number on Chart {Type of Culvert Entrance}........ 1
Manning's Roughness Coefficient (n~value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)................................... 287.0
Culvert Slope (feet per foot)........................... 0.0146

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater eft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
. .

--------------------------------------------------------------------
10.1 0.50 1.39 -1.93 0.98 1.01 0.98 5.03
36.3 1.00 3.02 1. 78 2.10 1.96 2.10 6.88
43.6 1.10 3.50 3.42 2.45 2.15 2.45 7.05
51.7 1.20 4.10 5.56 3.00 2.34 2.34 8.75
60.5 1.00 4.85 8.27 3.00 2.51 2.51 9.58
60.5 1.30 4.85 8.27 3.00 2.51 2.51 9.58
70.2 1.40 5.81 11.70 3.00 2~66 2.66 10.59

====================================c===============================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved •



STA 62.L"fl+o~ 6273+Be.J" 2SS+ZS
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
July 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope {feet per foot) .•.••...•...........
Manning's Roughness Coefficient (n-value) •.•.....•......
Channel Side Slope - Left Side (horizontal/vertical) ... ~
Channel Side Slope - Right Side (horizontal/vertical}".•.
Channel Bottom Width (feet) •••••••••••••••.• ~ .•.••.••• ~.

0.0133
0.0300
3.00
3.00
5.0

====================================================================

. PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) .

--------------------------------------------------------------------
0.5
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7

. 1.8
1.9
2.0
2.5

10.1
36.3
43.6
51.7
60.5
70.2
80.6
91.9

104.0
117.0
130.9
145.7
234.3

3.10 0.856
4.54 0~937

4.78 0.949
5.01 0.960
5.23 0.970
5.45 0.979
5.66 0.988
5.86 0.996
6.06 1.004
6.25 . 1.012
6.44 1.019
6.62 1.026
7.50 1.057

0.149
0.320
0.354
0.390
0·.425
0.461
0.497
0.533
0.570
0.607
0.644
0.681
0.873

0.649
1.320
1.454
1.590
1.725
1.861
1.997
2.133

; 2.270
2.407
2.544
2.681
3.373

3~3

8.0
9.1

10.3
11.6
12.9
14.2
15.7
17.2
18.7
20.3
22.0
31.3

8.0
. 11.0

11.6
12.2
12.8
13.4
14.0
14.6
15.2
15.8
16.4
17 .0
20.0

.",

=================================c===_========m=====================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, 1107, Houston, TX77092
(713) 895-8322. A manual with equations &flow chart is available•



COMPUTATION DATA SHEET

Prepared by :rSE' . Date 7-/7-10
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s--rA 'ZS5-t Z-5"
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

========~=================================================~=========

PROGRAM INPUT DATA:
~::~~~~~~~~ ~:_~~~: __~e ~~~~:

Culvert Diameter (feet) :......................... 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)................................... 216.0
Culvert Slope (feet per foot)........................... 0.0162

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth' Inlet Outlet· Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ftl. (ft) (ft) (fps)

10.1
36.3
43.. 6
51.7
60.5
70.2
80.6
91.9

104.0

0.50
1.00
1.10
1. 20
1.30
1.40
1.50
1.60
1. 70

1.39
3.02
3.50
4.10
4.85
5.81
7.00
8.48

10.27

-1.28
1. 76
3.09
4.81
6.99
9.74

13.11
17 .26
22.30

0.96
2.01
2.33
3.00
3.00
3.00
3.00
3.00
3.00

1.01
1.96
2.15

. 2.34
2.51
2.66
2.78
2.86
2.91

0.96
2.01
2.33
2.34
2.51
2.66
2.78 '
2.86
2.91

5.19
7.20
7.41
8.75
9.58

10.59
11.80
13.23
14.84

==========================~=========================== ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



'STA b2.'-f1+6~ 6273+B8) ~263-"·?t;)
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
July 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient .(n-value) ......•........
Channel Side Slope - Left Side (ho'rizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ........•...••...•••.•.•••.•.

VALUE

0.0133
0.0300
3.00
3.00

. 5.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

---------~----------------------------------------------------------
0.5
1.0
1.1
1.2
1.3
1.4

. 1.5
1.6
1.7
1.8
1.9
2.0
2.5

10.1
36.3
43.6
51.7
60.5
70.2
80.6
91.9

104.0
117.0
130.9
145.7
234.3

3.10 0.856
4.54 0.937
4.78 0.949
5.01 0.960
5.23 0.970
5.45 0.979
5.66 0.988
5~86 0.996
6.06 1.004
6.25 1.012
6.44 1.019
6.62 1.026
7.50 1.057

0.149
0.320
0.354
0.390
0.425
0.461
0.497
0.533
0.570
0.607
0.644
0.681
0.873

0.649 .
1.320
1A54
1.590
1.725
1.861
1.997
2.133
2.270
2.407
2.544
2.681 .
3.373

3.3
a.o
9.1

10.3
11.6
12.9
14.2
15.7
17 .2
18.7
20.3 •
22.0
31.3

8.0
'11.0
11.6
12.2
12.8
13.4
14 ~ 0,
14.6
15.2
15.8
16.4
17.0
20.0

;

======:=============================================================
TRA~EZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flowchart is available.



COMPUTATION DATA SHEET
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'5TA 6~+2.:2-
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION <. ~42.'1 C!.fl1{) VALUE
--_._----------------------------------------------------------------
Culvert Diameter (feet)................... ....•...... .... 3.50
FHWA Chart Number (1, 20r 3),. •••. . ••. . •.• . • . . •• . ••• . . . . . 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manni:ng's Roughness Coefficient.(n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Cul vert Length (feet) ••••.•.••..••••..•.•....••.••• ····· 200.0
Culvert Slope (feet per foot)........................... 0.0075

=========================!=================.==========================

PROGRAM RESULTS: ;

Flow TailwaterHeadwater (ft) Normal Critical Depth at Outlet.J Rate Depth Inlet Outlet Depth Depth Outlet Velocity
. (cfs) (ft) Control Control (ft) (ft) (ft) (fps)

-------------------------~------------------------------------------
9.7 0.50 1.29 0.81 1.07 0.94 1.07 3.87

13.5 0~60 1.54 0.98 1.28 1.12 1.28 4.24
18.0 0.70 1.80 1.20 1.50 1.30 1. 50 4.57
23.0 0.80 2.07 1.47 1.72 1.47 1. 72 4.88
28.7 0.90 2.36 1.84 1.97 1.65 1.97 5.15
5.1 1.00 0.92 0.61 0.78 0.68 0.78 3.21

35.1 1.00 2.67 2.30 2.25 1.84 . 2.25 5.38
42.2 1.10 3.01 2.90 2.58 2.02 2.58 5.55
50.1 1.20 3.37 . 3.67 3.14 2.21 2.21 7.82
58.6 1.30 3.77 4".61 3.50 2.40 2.40 8.34
67.9 1.40 4.36 5.79 3.50 2.58 2.58 8.92
78.1 1.50 4.91 7.25 3.50 2.76 2.76 9.59

=========================-==========================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associ ates, Inc., 7015 ·W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights' Reserved •
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6"IA £2SS+ 85j 6267+-£LJ 6'SOS+ 22

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ••..•...••..•.•....•.. ~ •••...

VALUE

0.0125
0.0300
3.00
3.00
5.0

. -
====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number ~ead(ft) Head(ft) (sq ft) (ft)
--------------------------------------------------------------------

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
2.0
2~5

9.7
13.5
18.0
23.0
28.7
35.1
42.2
50.1
58.6
67.9
78.1
89.0

100.7
113.3
141.1
226.9

3.000.829
3.32 0.849
3.61, 0.867
3.89 0.882
4.15 0.895
4.39 0.908
4.63 0.919
4.85 0.929
5.07 0.939
5.28 0.948
5.48 0.957
5.67 0.965
5.87 0.973
6.05 0.980'
6.41 0.994
7.26 1.024

0.140
0.171
0.203 '
0.235
0.267
0.300
0.332
0.365
0.399
0.432
0.466
0.500
0.534
0.569
0.639
0.819

0.640
0.771
0~903

1.035
1.167
1.300
1.432
1.565
1.699
1.832
1.966
2.100
2.234
2.369
2.639
3.319

3.3
4.1
5.0 .
5.9
6.9
8.0
9.1

10.3
n.6
12.9
14.2 '
15.7
17 .2
18.7
22.0
31.3

8.0
. 8.6

9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0
14.6
15.2
15.8
17.0
20.0

=========_s=========================================================
TRAPEZOIDAL CHANNEL ANALYStS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.
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5fA - Gs/5+<XJ

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION "2-36 I-t c.../t1 f VALUE
--------------------------------------------------------------------
Cul vert Di ameter (feet) .'......................... 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart {Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) .........•.....•..... ~............. 224.0
Cu1 vert Slope (feet per foot)........................... 0.0088

====================================================================

PROGRAM RESULTS:
Flow Tai1water Hea~water (ft) Normal Critical Depth at Outlet

4h
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) . (ft) (ft) (fps)
--_._-----------------~----------------------------------------------

8.2 0.50 1.24 0.12 1.00 0.90. 1.00 3.95
6.0

11.4 0.60 1.48 0.34 1.20 1.07 1.20 4.33
15.2 0.70 1. 75 0.64 1.45 1.24 1.45 4.48
19.4 0.80 2.02 1.04 1.63 1.41 1.63· 4.96
24.3 0.90 2.32 1.60 1.88 1.59 1.88 . 5.22-
29.7 1.00 2.63 2.32 2.17 1.76 2.17 . . 5.42
35.6 1.10 2.98 3.24 2.62 1.94 1.94 7.37
42.2 14.20 3.37 16.09 3.00 2.12 3.00 5.97
42.2 1.20 3.37 4.45 3.00 2.12 2~12 7.92
49.5 1.30 3.93 5.99 3.00 2.29 2.29 8.55
57.3 1.40 . 4.56 7.88 3.00 2.45 2.45 9.27
65.9 1.50 5.36 10.25 3.00 2.60 2.60 10.13

==========z=========================================== =============~

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c}1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved .

. )



sTA t.U!+b5, G3/5-tOO··
. )

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

JU!y 12, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE

0.0089
0.0300
3.00
3.00
5.0

Channel Bottom Slope (feet per foot) •.••........•.......
Manning's Roughness Coefficient (n-value) .•........•....
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) •..
Channel Bottom Width (feet) · ·

--------------------------------------------------------------------

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

---_._---------------------------~-----------------------------------

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5

8.2
11.4

" 15.2
19.4
24.3
29.7
35.6
42.2
49.5
57.3
65.9

2.53 0.699
2.80 0.716
3.05 0.731
3.28 0.744
3.50 0.756
3.71 0.766
3.90 0.775
4.09 0.784
4.28 0.792
4.45 0.800
4.620.807

0.099
0.122
0.144
0.167
0.190
0.213
0.237
0.260
0.284
0.308
0.332

0.599
0.722
0.844
0.967
1.090
1.213
1.337
1.460
1.584
1.708
1.832

3.3
4.1
5.0
5.9
6.9
8.0
9.1

10.3
11.6
12.9
14.2 •

8.0
. 8.6 .

9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0

===================~================================== ==============
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
DQdson & Associates, Inc., 7015W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.
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COMPUTATION DATA SHEET
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<S/A 63\9 -+3z..
PIPE· CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

========~============================================= ==============

PROGRAM INPUT DATA: .
~~:~~:~~:~~ J_:_:t_~_:~_~~~ ~~:~~

Cu1vert Di ameter (feet) •.••.•• ~ . • . . . • . . . ••. . . • • . . . • . •• . . . 4.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance loss Coefficient of Culvert Opening ••...••.... ! 0.50
Culvert length (feet) .••••.••.•••. : •••....•.••.•••.•.... _ 234.0
Culv,ert Slope (feet per foot)........................... 0.0098

====================================================================

PROGRAM RESULTS:
Flow Tailwater ·Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

.~
(cfs) (ft) Control Control (ft) (ft) . (ft) (fps)

----------------------------------------------------------------._---
8.3 0.50 1.13 0.17 0.89 0.84 0.89 3.99

11.5 0.60 1.35 0.28 1.05 0.99 1.05 4.39
15.2 0.70· 1.56 0.41 1. 21 1.14 1.21 4.76
19.5 . 0.80 1.79 0.56 1.37 1.30 1.37 5.11
24.4 0.90 2.03 0.76 1.55 1.46 1.55 5.43
29.4 1.00 2.25 0.97 1.71 1.61 1.71 5.72
35.8 1.41 2.52 1.28 1.92 1.78 1.92 # 6.02
35.8 1.10 2.52 1.28 1.92 1.78 1.92· 6.02
42.5 1.20 2..80 1.65 2.12 L95 2.12 6.28 -
49.7 1.30 3.08 2.08 2.34 2.11 2.34 6.52
57.7 1.30 3.39 2:63 2.58 2.29 2.58; 6.73
.57.7 1.40 3.39 2.63 2.,58 2.29 2.58 6.73
100.0 2.00 5.17 6.54 4.00 3.03 3.03 9.79
65.0 1.50 3.67 3.18 2.82 2.43 2.82 6.87
70.0 1.60 3.86 3.58 3.00 2.53 3.00 6.~3
80.0 1.80 4.24 4.47 3.44 2.71 2.71 8.83

============c=======__L=:=====~====================== ===============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved •
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sTA G'32 f1 ':33
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 12, 1990

========~============================================= ==============

PROGRAM INPUT DATA:
DESCRIPTION I_JfS1f C-It1P . VALUE
--------------------------------------------------------------------
Culvert Diameter (feet) ~......................... 4.00
FHWA Chart Number (1,2 or 3)...................... . . . . . . 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n~value} ~..... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)................................... 214.0
Culvert Slope (feet per foot)........................... 0.0112

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at O~tlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

8.3
11.5
15.2
19.5
24.4
29.8
35.8
42.5
49.7
57.7

0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40

1.13
1.35
1.56
1. 79
2.03
2.27
2.52
2.80
3.08
3.39

0.05 0.86
0.16 1.01
0.29 1.16
0.44 1.33
0.63 1.49
0.85 1.66
1.13 1.83
1.48 2.04
1.89 2.24
2.40 2.47

0.84
0.99
1.14
1.30
1.46
1.62
1.78
1. 95
2.11
2.29

0.86
1.01
1.16
1.33
1.49
1.66
1.83 •
2.04
2.24
2.47

4.19
4.62
5.02
5.36
5.73
6.04
6.40
6.60
6.86
7.10

===~================================================== ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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"

'.
PIPE CULVERT ANALYSIS

COMPUTAiION OF CULVERT PERFORMANCE CURVE
JI.\l1' 13,· 1990

=======~=========================================:==================

4.00
2"
1
(l.0240
0.50

21? i)

0. (l08~1

Culvert Diameter (feet) .....•.•. ~ .•.•.•...........••....
FHWA Chart Number (1,2 or 3)·••••'•••• ······~·············
Scale NUMbe~ on Chart <Type of .Culvert Entrance) ••••.••.
Marining~s Roughness Coefficient (n-value) •...•..•• ••••••
Entrance Loss toeffici~ntof Culvert ODening ••.•••••• •·•
Culvert Length <feet) •·••·••••••··••· .•••.....
Cl..tlve...-.t Sl.:,pe (feet ,pe ~ fl:u:.t) •••••••••••••••••••••••••••

PROGRAM INPUT DATA:

~=~~~:~~:~~~_~ ~~6ll?-:_-~-------------------------~---_:~~~=

. .

====================================================================

o•.\t 1et
"Ie l.:,c it Y

(ips)

DEi-ptt-! at
Outlet

(ft)

C·,...·i tical
Depth

(ft)

NI:I'r~mal

Depth
(ft)

Headwa t e'r' ( ft )
1'(11 et Ol_\t 1et
C.:,·....t 'r-'c, I COY-It 'r~':l 1

$. 0. 50 1- .~ o. 75 0. 93 O. 84 (f. 92: 3.73
.:- J.~•

11- 5 o. 60 1- .. eo O. 86 .!. • lei () .9'3 . 1(, 4. 1()
..... ..J

.:. .
15. 2 o. 70 1- eo~ (). 9'3 1. ·27 1- 14 1- .-,-., 4. 44

_It·
c:.1

19.5 O. 80 1- 7'3 1 14 . 45 L 3() . 45 4. -~... . .:. . ,'b

24. 4 O. 90 .-, (12; L 32 1-
~ -. 1- 4E. 1 • ~ -. r= OE,

c:.. t:'~l D~' .,J.

';:'Q 8 1. 00 .-, 27- L 55 1. 8'-' . ,. .-. 1 Po-::' eo 35
\-J. c:.. .::. .I. • t:..c. .... I_a_ ..J.

35. 8 1- 10 .:.' C"-' L 83 -::. (;5 i- 78 . .-, 05 eo eo-

\-. -'C 1-.
c:.. ,J. -,~,

57. 8 1- 40 '7 7Ct .. 1(1 ':J 77 .:.' 29 .-, 77 E, • 23...... >JJ .,... \-. \-. c:..

100. (l -:;. 00 5. 17 6. 77 4. 00 ." 03 -:. (>3 '3. -'Q

,;;.. "". ...... ( oJ

PROGRAM RESULTS:
Flo\o'J Tai l\o'JateY'
Rate Depth

(crs) (ft)
-------------------~----------------------------~-------------------•

Copyright (c) 198E,
Houston, TX 77092

PIPE CULVERT ANALYSIS. COMPUTER PROGRAM Version 1.5
Dodson & Associates, Inc., 7015 W. ,Tidwell, #107,
(713) 895-8322. All Rights Reserved. '

================~============================================~======



• ?fA 63['1+3'2) 63'ZJ-I-33; 63Z3-f-0S"; G3ZLf-r-3?-) CsZ~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

====================================================================

PROGRAMlNPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••••...•.••••••.•
Manning's Roughness Coefficient (n-value) •....••..•.••..
Channel Side Slope- Left Side '(horizontal/vertical} ....
Channel Side Slope - Right Side (horizontal/vertical) .•.
Channel Bottom Width (feet} ••.•.....•...................

VALUE

0.0090
0.0300
3.00
3.00
5.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
- (ft) (c.fs) (fps) Number Head(ft) Head(ft} (sq ft) (ft)

•
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

8.3
'11.5 '
15.2
19.5
24.4
29.8
35.8
42.5
49.7
57.7
66.2
75.5
85.5
96.1

107.6

2.54 0.703
2.82 0.721'
3.07 0.735
3.30 0.748
3.52 ,0.760
3.73 0.770
3.93 0.78'0
4~12 0.789
4.30 0.797
4.48 0.805
4.65 0.812
4.81 0.819
4.98 0.825
5.14 0.831
5.29 0.837

0.100
0.123
0.146
0.169
0.192
0.216
0.239
0.263
0.287
0.311
0.335
0.360
0.385
0.410
0.435

0.600
0.723
0.846
0.969
1.092
1.216
1.339
1.463
1.587
1.711
1.835
1.960
2.085
2.210
2.335

3.3
4.1
5.0
5.9 .
6.9
8.0
9.1

10.3
11.6
12.9
14.2
15.7
17.2
18.7
20.3

8.0
. 8.6

"9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0
14.6
15.2
15.8
16.4

•'~

===========================================~========================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895:8322. A manual with equations &·flow chart is available .



COMPUTATION DATA SHEET

Subject t.UYXTE -rAO~:"> /AGyA EttA ADm s Prepared by :::TSE Date 7-17- 10
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. -

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

J'.lly 13, 1'3'30

====================================================================

.-,

.:.

1

3.00

0.0240
0.50

208.0
O.OOSlE.

Culvert Diameter (feet)~.~ •.••....•..•..••..•.•..•••..••
FHWA Chart Number (1,2 or 3) ••..• ··•·•••••••••••·•·•·•••
Scale Number on Chart (Type of Culvert Entrance) •.••.•••
Manning's Roughness Coefficient (n-value) •••••••• •••••••
E;(",t'('a'flce LeIss CClefficieYtt .:.f Culve·(·t OpeYliYtg ••-••••••••• •
Culvert Length (feet) ••••••.• ··•··•·•·•·•···•·•···••••••
Culvert Slope (feet per foot) ••. ~ .••. ············~··~···

PROGRAM INPUT DATA:
DESCRI PT I ON J _3b I( Cfi'1f> VALUE------------------ -------------------------------------------------

====================================================================
;

Ol.\t 1 et
Velc:ocity

(fps)

Depth at
Ol\t let

(ft)

C·r-·i tical
I;>eptt-I

(ft)

NCI'r~fIla1
Deptt-I

(ft)

Head\o'Jate'r~ (ft)

IYllet Ol.\tlet
C.:.Y,t 'r~Cc 1 C':''f!t to·c, 1

8. ~ O. 5() 1- .-.1:'" o. 1() O. '39 O. '31 0.'3'3 4. 09
.::. -=--'

11- I:" o. 60 ! • 4'3 -- {-- --;... . 18 1- 08 1 18 4. 48
..J -oJ. ~'J. .i. • ....

15. .-, (>. 70 . 75 O. E..C: . -:-7 1- 24 L 2~7 1+ • 82
.:. .!. • 4 •

..., ,

18. I:" o. 80 .:' ()2 (> • 3'3 1. 59 . 42 1- 5'3 I:" '1 .-,

..J .... J. • ..J. ....:.

24. 4 1- 00 .=, :32 < 52 1- 83 1- C"Q 1- 8~-
c: 40.... .!. • -'_. ..., _I •

'7C' 8 1. 10 .-, '3'3 10 --. 4'3 1- '34 1 '34 7 38_·u. .:.. -.J. 0::.. .... .
4'=' 5 1- 20 3. -:;.f::' 4. '-ff 3. 00 .-. 12. .-. 1'-' 7. 85..... -._. ~I c. c • .:.

4'3. 7 1. 30 '7 '34 5. i~ '7 00 .-, 28 .-, 2'3 8. 1:"-

-.J.
, ... -'. .:.. .:.. ..Jl

57. 7 1- 40 4. 60 f 5E· '7 00 .-, 46 .-, 46 8. 3Cl, . ...,. .:.. .:..

PROGRAM RESULTS:
Fl.:.w Tai lwate'r~
Rate Depth

(cfs) (ft)
---------------------------------_._---------------------------------

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 w. Tidwell, #107, Houston, TX 770'32
(713) 895-8322. All Rights Reserved~

==================================================================~=

.,



i.
"~.

"STA 63/7'+3'2; 63V4-33/ 63Z3+-~ 632.'1+3"2-) CS"ZJ.4IO

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

==========================:;::::=================="=============,==========

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope {feet per foot) .....•..............
Manning's Roughness Coefficient {n-value) •..........•...
Channel Side Slope ~ Left Side (horizontal/vertical) .
Channel Side Slope - Right Side {horizontal/vertical) .
Channel Bottom Width (feet) ..... ~ ...•..•.•.......•......

0.0090
0.0300
3.00
3.00
5.0

===================================================~================

. PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head{ft) Head{ft) (sq ft) (ft)

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

8.3
11.5
15.2
19.5
'24.4
29.8
35.8
42.5
49.7
57.7
66.2
75.5
85.5
96.1

-107.6

2.54 0.703
2.82 0.721
3.07 0.735
3.30 0.748
3.520.760
3.73 0.770
3.93 0.780
4.12 0.789
4.30 .0.797
4.48 0.805
4.65 0.812
4.81 0.819
4.98 0.825
5.14 0.831
5.29 . 0.837

~. 0.100
0.123
0.146
0.169
0,192
0.216
0.239
0.463
0.287
0.311
0.335
0.360
0.385
0.410
0.435

0.600
0.723
0.846
0.969
1.092
1. 216 .
1.339
1.463
1.587
1. 711
1.835
1.960
2.085
2.210
2.335

3.3
4.1
5.0
5.9
6.9
8.0
9.1

10.3
11.6
12.9
14.2
15.7
17 .2
18.7
20.3

8.0
8.6

. 9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0

# 14.6
15.2
i5.8
16.4

====~===============================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.



COMPUTATION DATA SHEET

SUbject~b·re. frV\ ks IIl;u.e<- [r,'ct ADM 5 Prepared by G A Date c;/!!I/, 0
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5~ 6~~

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990
~ .====================================================================

VALUE1_',3b II CJf"/P
-------------------------~------------------------------------------

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) ....•.................... ··.·····
FHWA Chart Number (1,2 or 3) ........................• ···
Scale Number on Chart (Type of Culvert Entrance} .
Manning's Roughness Coefficient (n-value) •••.•••.••....•
Entrance Loss Coefficient of Culvert Opening .........•..
Culvert Length (feet) ......•...................• ········

. Culvert Slope (feet per foot) ··

3.00
2
1
0.0240
0.50

208.0
0.0086

====================================================================

--------------------------------------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater eft) Normal Critical Depth at Outlet
Rate Depth Inlet . Outlet Depth Depth Outlet Velocity

. (cfs) (ft) Contro1·Control eft) (ft) (ft) (fps)

8.7
12.1
16.1
20.6
25.7
31.4
37.8
44.8
52.4
60.8

0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40

1.28
1.53
1.81
2.09
2.40
2.73
3.11
3.62
4.15
4.87

0.33 1.05
0.56 1.25
0.88 1.47
1.31 1.70
1.88 2.02
2.64 2.30
3.64 3.00
4.92 3.00
6.52 3.00
8.55 3.00

0.93
1.10
1.28
1.46
1.64
1.82
2~00

2.18
2.35

. 2.52

1.05
1. 25
1.47
1. 70
2.02
2.30
2.00
2.18
2.35
2.52

3.95
4.36
4.67
4.99
5.09
5.39
7.55
8.14
8.81
9.61

========~============================================= ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Right~ Reserved. . .



~ 6~-f'ZS

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================================. ~ .

PROGRAM INPUT DATA:
DESCRIPTION 1_ 3-" II /YfP. . . VALUE_____________________________ C _

Culvert Diameter (feet) ~.~.~ .....•....... ~ ~.. 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value) .. ~ .... ~....... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) •............ ~ ,.. 204.0
Culvert Slope (feet per foot)........................... 0.0098

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth . Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

8.7
12.1
16.1
20.6
0.7

25.7
31.4
37.8
44.8
52.4
60.8
69.8

0.50
0.60
0.70
0.80
0.90
0.90
1.00
1.10
1.20
1.30
1.40
1.50

1. 28
1.53
1.81
2.09
0.36
2.40
2.73
3.11
3.62
4.15
4.87
5.77

0.12
0.35
0.67
1.09

-0.36
1.65
2.40
3.39
4.65
6.22
8.23

10.67

1.00
1.20
1.41
1.63
0.29
1.88
2.19
2.66
3.00
3.00
3.00
3.00

0.93
1.10
1.28
1.46
0.27
1.64
1.82
2.00
2.18
2.35
2.52
2.65

1.00
1.20
1.41
1.63
0.29
1.88
2.19'
2.00
2.18
2.35
2.52
2.65

4.24 .
4.57
4.93
5.24
1. 99
5.51
5.68
7.55
8.14
8.81
9.61

10.55

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)198~

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895~8322. All Rights Reserved. .



5i"t 6~'iO+-IO

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
~~:~~:~~:~~ l:~~ __ ~t:_-------------------------- --~~:~~
Culvert Diameter (feet), : ·.············ 3.00
FHWA Chart Number (1,2 or 3) . . . . . . •. . . . • . . . . . . . . • . . . • . •• 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value}............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet} ..••....•.........•..... ··········· 198.0
Cu1vert Slope (feet per foot) ········•·· 0.0081

====================================================================

PROGRAM RESULTS:
Flow Tai1water Headwater (ft) Normal Critical Depth at Outlet

• ' Rate Depth Inlet Outlet Depth Depth Out1 et Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

'\;J -----------------------------------------------------------------~--
" 8.7 1.060.50 1.28 0.51 1.06 0.93 3.90

2.1
12.1 0.60 1.53 0.74 1.27 1.10 1.27 4.26'

16.1 0.70 1.81 1.05 1.49 1.28 1.49 4.58
20.6 0.80 2.09 1.46 1. 73 1.46 1. 73 4.'87
25.7 0.90 2.40 2.02 2.01 1.64 2.01 5.10
31.4 1.00 2.73 2.75 2.37 1.82 1.82 . 7.01
37.8 1.10 3.11 3.72 3.00 2.00 2.00 7.55
44.8 1.20 3.62 4.95 3.00 2.18 2.18 8.14
52.4 1.30 4.15 6.49 3.00 2.35 2.35 8.81
60.8 1.40 4.87 8.45 3.00 2.52 2.52 9.61
69.8 1.50 5.77 10.84 3.00 2.65 2.65 10.55

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)198&
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. ~ll Rights Reserved.



/

9TA .-6~/ b3.3S:+:~ 63Yo-l-O)63'f3~6S~~
I

TRAPEZOIDAL CHANNEL ANALYSIS I
RATING CURVE COMPUTATION .

July 17, 1990

=========~============================================ ==============

PROGRAM INPUT DATA:
DESCRI PTION VALUE
--------------------------------------------------------------------"
Channel Bottom Slope. (feet per foot) ..•.•...............
Manning's Roughness Coefficient (n-value) ..............•
Channe1 51 de 51 ope - Left 5i de (hori lonta1jvertical) ...•
Channel Side Slope - Right Side (horizontal/v~rtical) ••.
Channel Bottom Width (feet) ....•.• ~ ••••• ~ •............ ;.

0.0100
0.0300
3.00
3.00
5.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity FroudeVeloCity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

------------------------------------------------.----~-----------~---
0.5 8.7 2.68 0.741 0.112 0.612 3.3 . 8.0

! 0.6 12.1 2.97 0.759 0.137 0.737 4.1 8.6
0.7 16.1 3.23 0.775 0.162 0.862 5.0 9.2
0.8 20.6 3.48 0.789 0.188 0.988 5.9 9.8
0.9 25.7 3.71 0.801 0.214 1.114 6.9 10.4
1.0 31.4 3.93 0.812 0.240 1.240 8.0 11.0
1.1 37.8 4.14 . 0.822 0.266 1.366 9.1 11.6
1.2 44.8 4.34 0.831 . 0.292 1.492 10.3 12.2
1.3 52.4 4.53 0.840 0.319 1.619 11.6 12.8
1.4 60.8 4.72 0.848 0.346 1.746 12.9 . 13.4
1.5 69.8 4.90 0.856 0.373 1.873 14.2 14.0
1.6 79.6 5.08 0.863 0.400 2.000 15.7 '14.6
1.7 90.1 5.25 0.870 0.427 2.127 17.2 15.2
1.8 101.3 5.41 0.876 0.455 2.255 18.7 15.8
1.9 113.4 5.58 0.883 0.483 2.383 20.3 16.4
2.0 126.2 5.74 0.889 0.511 2.511 22.0 17 .0

======================~=============================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, n07, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.



COMPUTATION DATA SHEET
()
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5fA b"3'f"3>~~

PIPE- CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990.

====================================================================

PROGRAM INPUT DATA:
~~::~~~:~~~ !::~_~:~_~t: ~ ~~:~~

Cul vert Di ameter (feet) •..•.•••'.....•..•..••. ~ ••. ••• . . • . 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance loss Coefficient of Culvert Opening............ 0.50
Cul vert Length (feet)................................... 200.0
Culvert Slope (feet per foot) .....•....••..•. ·.•......... 0.0081

=======~============================================== ==============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

• (cfs) (ft) Control Control (ft) (ft) (ft) (fps)
----------------------------------------------_._---------_._---------

8.7 0.50 1.28 0.50 L06 '0.93 1.06 3.90
12.1 0.60 1.53 0.72 1.27 1.10 1.27 4.26
16.1 0.70 1.81 1.04 1.49 1.28 1.49 4.58
20.6 0.80 2.09 1.45 1. 73 1.46 1. 73 4.87
25.7 0.90 2.40, 2.01 2.01 1.64 2.01 5.10
31.4 1.00 2.73 2.75 2.37 . 1.82 1.82 7.01
37.8 1.10 3.11 3.72 3.00 2.00 . 2.00 . 7.55
44.8 1.20 3.62 4.96 3.00 2.18 2.18 8.14
52.4 1.30 4.15 6.52 3.00 2.35 2.35 8.81
60.8 1.40 ~ 4.87 8~49 3.00 2~52 2.. 52 9.61
69.8 1.50 5.77 10~90 3.00 2.65 2.65 10.55

==================================~=================== ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved. '



5TA G3q.S-+6S-

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION 1-'3f, I' em VALUE____________________________________ f!. _

Cul vert Di ameter (feet) '. . . . •. . . • . . • . . . • . . . . . . . . . 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance) •......., 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) ......•..... : ..•..• ~............... 210.0·
Culvert Slope (feet per foot)........................... 0.0120

==================~================================~== ==============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--------------------------------------------------------------------

8.7 0.50 1.28 -0.40 0.96 0.93 0.96 4.49
12.1 0.60 1.53 -0.17 1.14 1.10 1.14 4.92
16.1 0.70 1.81 0.16 1.33 1.28 1.33 5.31
20.6 0.80 2.09 0.59 1.54 1.46 1.54 5.66
25.7 0.90 2.40 1.16 1. 76 1.64 1. 76 5.95
31.4 1.00 2.73 1.93 2.02 1.82 2.02 6.21
37.8 1.10 3.11 2.93 2.35 2.00 2.35 # 6.38
44.8 1.20 3.62 4.22 3.00 2.18 2.18 8.14
52.4 1.30 4.15 5.83 3.00 2.35 2.35 8.81
60.8 . 1.40 4.87 7.88 3.00 2.52 2.52 9.61
69.8 1.50 5.77 10.37 3.00 2.65 2.65 10.55

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc. , 7015 W. Tidwell , n07, Houston, TX 77092

. (713) 895-8322. All Rights Reserved.



5i?t C'3'-f1+~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
July 17, 1990

. =========~==========================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel ·Bottom Slope (feet per foot) .•.....•.••.•••.....
Manni ng \s Roughness CO.effi ci ent (n ... va1ue) •••.•••••••••.•
Channel Side Slope - Left Side (horizontal/vertical) ••..
Channel Side Slope - Right Side (horizontal/vertical) •.•
Channel Bottom Width (feet) .

0.0114
0.030.0
3.00
3.00
5.0

====================================================================

PROGRAM. RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

:--------------------------------------------------------------------
0.5 9.3 2.86 0.791 0.127 0.627 3.3 8.0• 0.6 12.9 3.17 0.811 0.156 0.756 4.1 8.6
0.7 17.2 . 3.45 0.828 0.185 0.885 5.0 9.2

~. 0.8 22.0 3.71 0.842 0.214 1.014 5.9 9.8
0.9 27.4 3.96 0.855 0.244 1.144 6.9 . 10.4
1.0 33.6 4.19 0.867 ( 0.273 1.273 8.0 11.0
1.1 40.3 4.42 0.878 0.303 1.403 9.1 11.6 .
1.2 47.8 4.63 0.888 0.333 1.533 10.3 12.2
1.3 56.0 4.84 0.897 0.364 1.664 11.6 12.8
1.4 64.9 5.04 0.906 0.394 1.794 12.9 13.4
1.5 74.5 5.23 0.914 0.425 1.925 14.2 14.0

==========================================••••••••••••==========_.==
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson &'Associates, Inc., 7015 W. Tidwell, 1107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.



COMPUTATION DATA SHEET

Subject t4lYX'TE -rAIJ~:C> /A£'\!A EttA ADm s· Prepared by :rSE Date 7-/7-10
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S1A- ~3S4+-CO

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================================
~ .

PROGRAM INPUT DATA:
DESCRIPTION l-3" P VALUE
------------------- -~--~---~----------------------------------
Cul vert Di ameter (feet) '......................... 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance loss Coefficient of Culvert Opening............ 0.50
Cul vert Length (feet)................................... 254.0
Culvert Slope (feet per foot)........................... 0.0153

=====~================================================ ==============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate 'Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--~-----------~---------~--------------------------------~----------~

9.1 0.50 1.31 -1.71 0.92 0.95 0.92 4.97
12.6 0.60 1.57 -1.44 1.08 1.13 1.08 5.47
16.8 0.70 1.85 -1.05 1.28 1.31 1.28 5.87
21.5 0.80 2.15 -0.53 1.47 1.49 1.47 6.26
26.8 0.90 2.46 0.17 1.68 1.67 1.68 6.60
32.8 1.00 2.82 1.13 1.90 1.86 1.90 6.93
39.4 1.10 3.20 2.36 2.19 2.04 2.19 . 7.14
46.7 1.20 3.78 3.96 2.61 2.23 2.23 8.30
54.7 1.30 4.34 6.00 3.00 2.40 2.40 9.02
63.4 1.40 5.12 8.55 3.00 2.56 2.56 9.87
72.9 1.50 6.10 11.72 3.00 2.69 2.69 10.90

==========.==~~======================================= ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc. , 7015 W. Tidwell , #107, Houston, TX77092
(713) 895-8322. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) .•.........••..•..••
Manning's Roughness Coefficient (n-value} ...•.••.•.••• ~.

Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ......•..•...•••....••.......

0.0109
0.0300
3.00
3.00
5.0

•

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froud~ Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head{{t) (sq ft) eft)

-----------------------------------------------------------------.--.
0.5 9.1 2.80 0.774 0.122 0.622 3.3 . 8.0
0.6 12.6 3.10 0.793 0.149 ·0.749 4.1 8.6
0.7 16.8 3~37 0.809 0.177 0.877 5.0 9.2
0.8 21.5 3.63 0.823 0.205 1.005 5.9 9.8
0.9 26.8 3.87 0.836 0.233 . 1.133 6.9 10.4
1.0 32.8 4.10 0.848 ·0.261 1.261 8.0 11.0
1.1 39.4 .4.32 0.858 0.290 1.390 9.1 . 11.6
1.2 46.7 4.53 . 0.868 0.319 1.519 10.3 12.2
1.3 54.7 4.73 0.877 0.348 1.648 11.6 12.8
1.4 63.4 4.93 0.885 0.377 1.777 12.9 13.4
1.5 72~9 5.11 0.893 0.406 1.906 14.2 14.0
1.6 83.1 5.30 0.901 0.436 2.036 15.7 ·14.6
1.7 94.0 5.48 0.908 0.466 2.166 17~2 15.2

===================================a================================
TRAP£ZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TI77092
(713) 895-8322. A manual with equations &flow chart is available.
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COMPUTATION DATA SHEET
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"STA 635'7+00

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990 .

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION [_3b N c..mp . VALUE
-------------------- -----------------------------------------------
Cul vert Di ameter (feet) , ',. . • . . . . . . . . . . . . . 3.00
FHWA Chart Number (1,2 or 3).;.......................... 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0240
Entrance loss Coefficient of Culvert Opening............ 0.50
Cu1 vert Length (feet)................................... 266.0
Cu1 vert Slope (feet per foot)........................... . 0.0117

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Ve1~city

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)_
------.------------------------------------------------.------------

9.7 0.50 1.36 -0.89 1.02 0.98 1.02 4.58
13.4 0.60 1.63 -0.58 1.21 1.16 1.21 5.01
17.8 0.70 1.92 -0.15 1.42 1.35 1.42 5.41
22.8 0.80 2.23 0.45 1.64 1.54 1.64 5.75
28.5 0.90 2~56 1.28 1.90 1.73 1.90 6.03
~ -1.00.-2.94 2.38 2.21 1.92 2.21 6.25
41.9 1.103.35 3.82. 2.752.11 2.11 7.89
49.7 1~20 3.94 5.69 3.00 2.29 2~29 ' 8.57
58.1 1.30 4.63 8.04 3.00 2.47 2.47 9.34
67.4 1.40 5.52 11.02 3.00 2.62 2.62 10.29'

===_••••••••==c==.==z=========••••••====•••••••••=======_=_=========
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, '107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



S~b3S7~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

=======~============================================== ==============

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ...•..•...•••••..•..
Manning's Roughness Coefficient (n-value) •......•••.•...
Channel Side Slope - Left Side (horizontal/vertical) •••.
Channel Side Slope - Ri~ht Side (horizontal/vertical) .•.
Channel Bottom Width (feet) ..•.........•......•••.•.....

VALUE

0.0123
0.0300
3.00
3.00
5.0

==============================================~=====================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width·
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------
0.5 9.7 2.97 0.822 0~137 0.637 3.3 . 8.0
0.6 13.4 3.29 0.842 0.168 0.768 4.1 8.6
0.7 17.8 3.59 0.860 0.200 0.900 5.0 9.2
0.8 22.8 3.86 0.875 0.231 1.031 5.9 9.8
0.9 28.5 4.11 0.888 . 0.263 1.163 6.9 10.4
1.0 34.9 4.36 0.900 0.295 1.295 8.0 11.0
1.1 41.9 4.59 0.912 0~327 1.427 9.1 11.6
1.2 49.7 4.81 0.922 0.360 1.560 10.3 12.2
1.3 58.1 5.03 0.932 0.392 1.692 11.6 12.8
1.4 67.4 5.23 0.941 0.425 1.825 12.9 # 13.4
1.5 77.4 5.43 0.949 0.458 1.958 14.2 14.0
1.6 88.3 5.63 0.957 0.492 2.092 15.7 14.6

==================================================================:&
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
-(713) 895-8322. A manual with equations &flow chart is available.
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-:s-rn t 360t-~

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

.====================================================================

PROGRAM INPUT DATA:
~~::~~~~~~~ t:_~~_~ __~~ ~~~~: -
Cul vert Di ameter (feet) .
FHWA Chart Number (1,2 or 3) ...•...........•...•.••...••
Scale Number on Chart (Type of Culvert Entrance) ••••.•••
Manning's Roughness Coefficient (n-value)q •..•••••.••••
Entrance.Loss Coefficient of Culvert Opening .••••••• ~ •• i

Culvert length (feet) .•.•..••.•.•.••••••...•.••.••••.•.•
Culvert Slope (feet per foot) ..••.••.........••.••••..••

3.00
2
1
0.0240
0.50

258.0
0.0054

=================================================--=================

PROGRAM RESULTS: .
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth, Outlet Velocity

(cfs) (ft) Control Control . (ft) (ft) (ft) (fps)
--------------------------------------------------------------------

8.3 0.50 1.25 0.73 1.15 0.91 1.15 3.32
11.5 0.60 1.49 0.97 1.38 1.08 1.38 3.62
15.2 0.70 1. 75 1.29 1.63 1.24 1.63 3.88
19.5 0.80 2.02 1. 74 1.92 1.42 1.92 4.09 -
24.4 0.90 2.32 2.35 2.27 1.59 1.59 6.40
29.8 1.00 2.64 3.15 3.00 1.77 1.77 6.88
35.8 1.10 2.99 4.20 3.00 1.94 1.94· 7.38
42.5 1.20 3.39 5.56 3.00 2.12 2.12 7.95
49.7 1.30 3.94 7.26 3.00 2.29 2.• 29 ·8.57
57.'7· 1.40 4.60 9.43 '3.00 2.46 2.46 9.30
66.2 1.50 5.39 12.07 3.00 2.60 2.60 10.16

==========.======_.:===============:==========-======-==============.
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)l986
Dodson & Associ ates, Inc. , 7015 W. Tidwell , n07, Houston, TX 770~2

(713) 895-8322. All Rights Reserved.



5TA b.!6:J +- gs

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
-----------------"---------------------------------------------------
Channel Bottom Slope (feet per foot) .....•••••.......•..
Manning's Roughness Coefficient (n~value) .•••.••...•....
Channel Side Slope - Left Side (horizontallvertical) ....
Channel Side Slope ~ Right Side (horizontal/vertical) .•.
Channel Bottom Wi dth (feet) ............•••••• ~ ••.•....•.

0.0090
0.0300
3.00
3.00·
5.0 ..

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area.Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

---------------------------~--------------------------._-------------

0.5 8.3 2.54 0.703 0.100 0.600 3.3 8.0.) 0.6 11.5 2.82 0.721 0.123 0.723 4.1 8.6
0.7 15.2· 3.07 0.735 0.146 0.846 5.0 9.2

.0.8 19.5 3.30 0.748 0.169 0.969 5.9 9.8
0.9 24.4 3.52 0.760 0.192 1.092 6.9 10.4 .
1.0 29.8 . 3.73 0.770 0.216 1.216 8.0 11.0
1.1 35.8 3.93 0.780 0.239 1.339 9.1 11.6
1.2 42.5 4.12 0.789 0.263 1.463 10.3 12.2
1.3 49.7 4.30 0.797 0.287 1.587 11.6 12.8
1.4 57.7 4.48 0.805 0.311 1.711 12.9 . 13.4
1.5 66.2 4~65 0.812 0.335 1.835 14.2 14.0
1.6 75.5 4.81 0.819 0.360 1.960 15.7 14.6
1.7 85.5 4.98 0.825 0.385 2.085 17 .2 15.2

====================================================================
. TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.. .



COMPUTATION DATA SHEET
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s-rA b3bb-f. 8s-
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 13, 1990

====================================================================
PROGRAM INPUT DATA:
DEseRI PT ION 4 _ /0 ;' 'B· ~ _ \/ALUE
--------------------------~-~----~~-----------_._-------------------

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

. .
==========================~===========?=~=========~=================

CI.llVEt-·t Soarl (Width of Ooel"lirlg) (feet) ••••••••••••••••••
CI.llve"r~t Rise (Height c.f OoerliY"lg) (feet) •••••••••••••••••
FHWA Chart Nt.lfJ1b!=":r (8, 9, 1(I, 11, 12 c...."" 13) •••••••••••.••.•••
Scale N~mber on Chart (Type of Culvert Entrance) ••••••••
i"1ar"'lirlg' ~ RCtl.lghrless Cc.efficiel"lt(YI-V~Ulle)•••••••••••••••
Entrance Loss Goefficient of Culvert Opening ••••••• ~ ••••
CulVert Length (feet) •••••••••••••••••••••••••••••••••••
Culvert Slope (feet per foot} ••••••••••• ~ •••••••••••••••

10.00
3.0(1
8

;

'''ielCtcit~

(f~=.:

1
O. (l12(
0.50

227.0
0.01:1

.
Critical Depth at

Depth Outlet
(ft) _ \ft)

Hea~wate~ (ft) Normal
Inlet Outlet Depth
Cc.-nt t~CI 1 C.:.rit ...""c.1 ( f t )

PROGRAM RESULTS:
Flc'lo'l Tai'lwater
Rate Depth

(c·fs) (ft)•..~

22'3. 7 L OCI .4.02 .=, 98 1. 57 '""' 54 < 57 1 .:~ II 6".... c. • ... .
lj·5E. • 0 L 50 6. 44 4. 41 .-, 49 4. 01 2. 49 • c. ~.c.. ~ \"""' . .....
744. 5 '"", 00 9. (j2; 6. 72 7 52 5.55 2:; • C"'-' .-,04 Uc.. ...,. _IC- c. ....

If)92. 1 2.50 1-' 65 10. 35 4.6E, 7. 18 4. 56 0:""- 4\~. ... .....
1497.2 7 00 19.96 15. 4"" 5.'31 8. ($0 5. 91 .-,e=' -W. C. ,;;.~. ~.~

1959. 0 3.50 29.57 .-..-. 49 7. 28 a 00 7.-28 26. 9:Coeo. u.

. ... .===================================================================:
BOX CULVERT. ANALYSIS COMPUTER PROGRAM'Ve","'slc'Yt l~ 4 CCtpyright (e) 1981
Dodson & A~sociates, Inc., 7015 W. Tidwell, #107, Houston, TX 7709;
(713) 895-:-8322. All Rights Reserv.ed.



COMPUTATION DATA SHEET

Prepared by ~~, Date J=- Ii - ~O

I/O.1~ 0' G,q I~. 7/

•".I

it:iICil- j I ~"IIII'~ !tD~b~).4.A\·,f~J~.,;l 'I i f-IJ;::~-4--
i I I I I ! i I .,..--

, JJ.~ #, • Ij I 0 lid I C) i :. t--
f i ! I I I I II i i fr'!'

, :..." i ,,~l."'" " ,'I ;-il .,i ,'0 I1~.",.,.;1ai ;x ~ V I

I I ! I I I

I
I-II...::./tJT'-:9~o'~-+-!-t.....J:)f!...' q.J.t-+--t~L1.l:t«r°..Jt(.,'-+-+-t-+-+-+-~!~:.L~f-,'tJf-+-+-4--+:~.. -+-t"'!t341~1~1:,t

lIt) f 1- i , Ij • ~ ~~ • 0 12.1\ ~ 2 G< ~ 0 'I

;.-'-''" '

.., .~

~ .- .

• , I,.
'.- <

! :

I-r.:.0-:rc"-+--+-i-Hr\+'2·q+-+-r~+'7y.~~-+_+_-+-+_+-+_f-!1~t%1(f,~bY-+--+-+-+--I--tg.:::.,~'*'...:.i+IJ,,_·l.Hi~ 2b. ;

I---+--f--+-+-t~+--+--I-+-+-+-~~;-.j...---I----4-4--l.---l---~tt
! ' :

---'r- ·tJ-I--I !, I I ; !
I-H-t-'-+-t----r--t--t-+--+-H~-t--+_+__+_+_+_+_+_H~__+_+_+_+_+__+'_4_+-· :.-.
1-t-l--+--+-+--+-+--;-+-+-t-lr-l--+-+--+---+--+-+-+-+--l---1:-...4-4--+--+--t-+-~f--+--+_.i--! '
1-t--l--+--+-+--+-+--;-+-+-t-1r-1--+-+--+---+--+-+-+-i--t-

1
-1-.4--+--l-+-~~,... - ,.'.. 1

i

ill 1

, -+-4:-+-.-,-+.l-~

1-+-+-
1

-+-t-+-+--t-+--I--t-+-+--I-I--+-+-~-+--I-I-+--+--I--l-~-+-t--~- ...J. f··f·..
I I !.

t---t---1--tI-t-r-7"-+--rt-t-H-+-+-+--+-++-+-+'-+--+--1'-,!-+--+--!.-',--:-,,-1,-...:iH~-l-I~! iI ' 1.- -l.. -
i I I ! iiI ;' Ii: '"

• , '! , • I. I -r ! I I I



--- .._'.

,.,..,CrMPUTATIOj DATA SHEET

C~ UFV1-r~'" J70t 78

ADms Prepared by ::rsE 6ate 7-/7-10,

.~

•.~".'-

,-,'

J I
~

~I. ( T. ..J(:.. )<..,rA ~,::-- ... ... - ... _.
~

"
~ ~~ ,1 :::-

I
Dtl\ ~ ':31 '''''' .-. ·1,• I2 XI ~ Eo ;C Llh- I' DL ~ -IIX' IC..I I I

I
I I L

,~I • ~. "~ III ~~ Ion~, .. ,~ .. I ~ 1

I,.,-.~
~ '0 ~ CD,

I
/( 7~a. ~t I~ ,~ of I.e. " -s1D '?' , I"'""l

~
I ....

10~ _'1t; rzJ. Co~ 4~D

JO~ "2Iff I
__4f,
~ I '~lJ ~~. [7J

.'f'lf

i-7~ ~ I-t-, rz .1- .
~6 IE 1,1/: ')1 '- -

110 'II :3VJ r7~ ~1<8 ? .~ It..~
I ,

I 1

I I
,

If it? c- L...z:::: 17: "")fln I
-""'- I

. .
I- (~-: ~P.. 4~4 B If.) .

d. ,.. -
I

0.. ~. ':1 r3 (~ G 'e::- l'c iff i1 l-~'10-.

I
(A) ... ~ "7'1 6 .. .L

~t C:t

10. ~ :r I~ .. ~~ li>£ ~ J~ ~t

- ._-\--

I
,

-. ' . ..

i
I

- ! I



--_._.- .. '

COMPUTATION DATA SHEET
. !

CU~rvl l6.Jz6
Subject ~ L&J+tcre; "AlJk:.~ LA 6I.4A. EttA AOm 5 Prepared by :rSE Oate~

i I I. I- /

j I

-, -,I.a.rr- II' I ~ - 2.

'I,tl

r
!

b.~ '}~ct1

. { 3 17;z.,~ 0

1-:2.~~ ~ ',tu

l ~ Ii •• !.~

t::D

~. b'S

IC·r-?i

'1*.:17<. .

I~ 171~

, .~u. .~ ~

Iq. ~j~

~ • Dt

f

~ ? A b II.:

. :

0 9//0 cr. ~t.
;

~G 'O}B h. fs£:

C ~ Iz.k"

~-r-- <IIl-
•

~ IL(D

I~ 115

I/(J~ .4-

•~
1-t-t-+-t--+--t-~f-t-+--1-+-+-~-+-+--+-+-+-l-4-+-+--+-+-+-+-+---l--+-+-~-'-1--

t-t-t--t--+--t--t-1--1t-+-+--+--t--t-t--I-+-+--1-+--t-I--+-+-:-+--+--i-+-+-.f--I~-:4- -- - _.

If-t-t-t--t--+-+--t-t--t-+-t--+-+-t---i-+-+-+--+--+--I--I-+-+-+-i--I-+-+-~--l--t- 1-
!



~Ab3~~~
TRAPEZOIDAL CHANNEL ANALYSIS.

RATING CVRVECOMPUTATION
July 12, 1990

~

====================================================== =============~

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •.•••....... ~.~ .....
Manning's Roughness Coefficient (n-value) ....•.••.•••...
Channel Side Slope - Left Side (horizontal/vertical) ••.•
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••.•...• ~ .••.•...•.•••••.••••

VALUE

0.0083
0.0300
3.00
3.00

20.0

==========================c===============~=========================

PROGRAM RESULTS: ~

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------
1.0 95.0 4.13 0.774 0.265 1.265 23.0 "26.0
1.5 192.4 5.24 0.820 0~426 1.926 36.7 29.0
2.0 320.6 6.17 0.852 0.590 2.590 52.0 32.0
2.5 480.1 6~98 0.878 0.757·.3.157 68.8 35.0
3.0. 671.8 7.72 0.899 0.926 3.926 87.0 38.0
3.5 896.9 8.40 0.918 1.096 4.596 106.7 41.0
4.0 1156.6 9.04 0.934 1.268 5.268 128.0 44~0

4.5 1452.3 9.63 0.948 1.441 5.941 150.7 47.0
5.0 1785.3 10.20 0.961 1.616 6.616 175.0. 50.0
5.5 2157.1 10.75 0.973 1.793 7.293 200.7 . 53.0
6.0 2569.0 11.27 0.984 1.971 7.971 228.0 56.0
6.5 3022.3 11.77 0.994 2.152 8.652 256.7 59.0
7.0 3518.4 12.26 ·1.0042.334 9.334 287.0 62.0

============.=======•••••••=•••••==•••••••================:-•••=.-.-
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM; Version· 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available.'
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TRAPEZOIDAL CHANNEL ANALYSIS 63'7c0+-59 63?5"+~
RATING 'CURVE COMPUTATIONo~rG:::>

July 17, 1990

===============================================~======= =============

VALUE

0.0111
0.0300
3.00
3.00
5.0'

--------------------------------------------------------------------
Channel Bottom Slope (feet per 'foot) ...........•........
Manning's Roughness Coefficient (n-value) .....•.........
Channel Side Slope - Left Side (horizontal/vertical) ..•.
Channel Side Slope.- Right Side {horizontal/vertical) ..•
Channel Bottom Width (feet) ..•.•.•..•...... ·······•••···

PROGRAM INPUT DATA: ~

DESCRIPTION

====================================================================

. 8.0
8.6
9.2
9.8

10.4
11.0
11.6
12.2

.' 12.8
13.4
14.0
14.6
15.2

3.3
4.1
5.0
5.9
6.9
8.0
9.1

10.3
11.6
12.9 •
14.2 .
15.7
17 .2

0.624
0.752
0;880
1.009
1.137
1.266
1.395
1.524
1.654
1.784
1.914
2.044
2.174

0.124
0.152
0.180
0.209
0.237
0.266
0.295
0.324
0.354
0.384
0.414
0.444
0.474

0.781
0.800
0.817
0.831 .
0.844
0.855
0.866
0.876
0.885
0.894
0.902
0.909
0.916

2.82
3.13
3.41
3.66
3.91
4.14
4.36
4.57'

. 4.77
4.97
5.16
5.35
5.53

.9.2
12.8
16.9
21.7
27.1
33.1
39.8
47.2
55.2
64.0
73.6
83.8
94.9

'0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7

. .--------------------------------------------------------------------

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs)' (fps) Number Head(ft) Head{ft) (sq ft) eft)

==========a=========================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.'1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, 1107, Houston, TX77092
(713) 895-8322. A manual with equations &flow chart is available.



'STA b 56 S+t:O
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURV~

Jl.\ly 13, 1990

===============================================================~====

PROGRAM INPUT DATA:
DESCRIPTION J- IZ'xl"Z... 1' Be \IALUE
-----------------------~------------ -------------------------------
Ct\l\le·r~t Spe!"(. (Width ,:.f Ope·(,i ..... g) (feet) ••••.•••••.•..•.••
Ci.llve·r~t Ris.e (Height clf Ope....,i ....,g) (feet) •••.•••••.•....••
FHHA Chart NI.\Tober (8,9, l(l, 11, 12 CI·r~ 13) ••••••••.••...•.••
Scale NUMber on Chart tTyp. of Culvert Entrance) ••••••••
Manning's Roughness Coefficient (n-value) •• ; ••••••••••••
Entrance Loss Coefficient of Culvert Opening •••••• ~ ..•••
Culvert Length (feet) •••••••••••••••••••••••••••••••••••
Culvert Slooe (feet per foot) ...•......••.•.....•.......

12. ~)()

12.00
8
1
0.012'
0.50

1'34.0
0.01'3

===================================================================
PROGRAM RESULTS:

Flow Tailwater "Headwater (ft)
Rate Depth Inlet Outlet

(efs) eft) Control Control

NClrroal
Depth

Cft)

Ct-·i t ieal
Deeth

Cft)

.
Depth at

Out let
(ft)

Oioort le
Vel clci t

(f::os

-------------------------------------------------------------------
95. o. 1. 00 1.93 2.95 0.66 "! .:,::: 01 J"'6.C" ·f·. .•• t....._' J. •. C._I ...

1'32.4 . 5Q .. 1-' .. 36 • 03 2. ()() 2. (H) 8 . eJ. • ..... C ..... J..

32(). ,.. 2.00 4.41 3.85 1.42 -, 81 1.42 18 .. Ib eo.

480.0 2. 50 5.81 4.44 1. 86 .. 68 1. 86 21. I:
w. ..

671- 8 .. 00 7. -..-, 5. 18 .J 32 4 ••60 .:. ~.-. 24. C"". ~c. ~. .... ~c:.

896.9 .. 50 8 Q':' 6. 12 -, 83 5.58 2.83 25• .(-'. .. -~ c •
1156.6 4.00 10.63 7. 31- .- 38. 6.61 3~,·38 28. c:

"". .
1452.3 4. 50 12,. 44 8.82 3.97 7.69 3.97 3(). ~

1785.3 5.00 14.77 10.75 4. 60 8.83 4.60 32. .,
2157. 1 5.50 18.36 13.20 5. 29 10. 01 5.29 34. (
2569.0 6.00 21.97 16.28 6. 02 11.25 6.02 35. ~

==================================================================:
BDX CULVERT ANALYSIS COMPUTER PROGRHM Versic....., 1.4 Copyl'~ight (c) 19,
Dodson & Associates, Inc~, 7015 W. Tidwell, #107, ~ouston,~X 770
(713) 895-8322. All Rights Reserved.



•~ '9IA 6 '370 r 30

PIPE CULVERT ANALYSIS
, COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

===========================================~==========~============~

PROGRAM INPUT DATA:
DESCRIPTION Z.-J-fz.11 CMP VALUE
--------------------------------------------------------------------
Culvert Diameter (feet) ~ ...•.•..•.... · ..• ··•·····•
FHWA Chart Number (1,2 or 3) •••••••••••.••••..•. ••·••·•·
Scale Number on' Chart (Type of Culvert Entrance) ••••••••
Manning's Roughness Coefficient (n-value) •••••••••.•••••
Entrance Loss Coefficient of Culvert Opening•..•...•....
Culvert Length (feet) .•...•.•..•...•••..•. •·••••••·••·•·
Culvert Slope (feet per foot) ••.••..••••••.••.••.•• ·•···

3.50
2
1
0.0240
0~50

260.0
0.0088

====================================================================

--------------------------------------------------------------------
4.01
4.42
4.77
5.11
5.38
5.70
5.87
6.00
8.13
8.68
9~29 .
9.98

10.79 .

1.01
1.19
1.39
1.59
1.81
2.04 #

2.32
2.67
2.33
2.51
2.69
2.85
3.01

0.92
1.09
1.25
1.43
1.60
1.78

. 1.96
2.14
2.33
2.51
2.69
2.85
3.01

1.01
1.19

·1.39
1.59
1.81
2.04
2.32
2.67
3.50
3.50
3.50
3.50
3.50

0.02
0.19
0.41
0.70
1.09
1.58
2.22
3.03
4.04
5.31
6.88
8.77

11.07

1.25
1.49
1.74
2.00
2.28
2.58
2.89
3.24
3.61
4.07
4.63
5.29
6.10

·0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70

9.2
12.8 '.
16.9
21.7
27.1
33.1
39.8
47.2
55.·2
64.0

.73.6
83.8
94.9

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal CritiCcal Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) I (ft) (fps)

=========._.=============================================~=========.

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright {c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX·77092
(713) 895-8322. All Rights Reserved.



STA 637.3~

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================== ============~= .

PROGRAM INPUT DATA:
~~::~~~!~~~ ~~_~_:?!!!f: --_ -_~~~~~
Culvert Diameter (feet) ......•...••.•......•...••.......
FHWA Chart Number (1,2 or 3) ..•• ~ ••••.•...... ~ ••.•••....
Scale Number on Chart (Type of Culvert·Entrance) ••....••
Manning's Roughness Coefficient (n~value) .••.••••••••.••
Entrance Loss Coefficient of Culvert Openin~....•...•...
Culvert Length(feet) ..............••...........•.. ~ ....
Culvert Slope (feet per foot) .•...••....................

3.00
2
1
0.0240
0.50

256.0
0.0031

==='=========================-===;::::====================================

PROGRAM RESULTS: .
Flow Tailwater Headwater (ft) NormalCrit1cal Depth at Outlet
Rate Depth Inlet Outlet· Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) . (ft)· (ft) (fps)

9.2 .
12.8
16.9
21. 7
27.1
33.1

. 39.8
47.2
55.2
64.0
73.6
83.8
94.9

0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30 .
1.40
1.50
1.60
1. 70

1.32
1.58
1.86
2.16
2.48
2.83
3.23
3.81
4.38
5.18
6.18 .
7.40
8.90

1.39 1.43
1.67 1.74
2.05 2.10
2.59 3.00
3.. 32 3'.00
4.29 3.00
5.56 3.00
7.21 3.00
9.27 3.00

11.893.00
15.15·' 3.00
19.08 .3.00
23.91 3.00

0.96
1.14
1.31
1.50

·1.68
1.87
2.05
2.24
2.41
2.57
2.70
2~80

2.87

0.96
1.14
1.31
1.50
1.68
1.87.
2.05
2.24
2.41
2.57
2.70
2.80
2.87

4.73
5.21
5.68
6.15
6.64
7.16
7.72
8.35
9.07
9.93

10.98
12.20
13.62

=================================~============~======= ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, IX 77092
(713) 895-8322. All Rights Reserved. .



<?r"A 6~+-20
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 17, 1990 '

=========================================c===.c=====================

PROGRAM INPUT DATA:
DESCRIPTION J-3f. I' /"'Mf' . VALUE
--------------------- ---------~;!_-------------------------------, ,

Culvert Diameter(feet) •.•.......•...•.•.•..•••...... ~.. 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value) ••...•.•....•.. , 0.0240
Entrance Loss Coefficient of Culvert Opening •••.••. ~.... 0.50
Cul vert length (feet) ..•..... ~ :.................... .256.0
Culvert Slope (feet per foot) ~...................... 0.0083

===================================~================== ==============

_._--------------------------~----_.~~--------~------- ---------------

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) 'Normal Critical Depth at Outlet
Rate Depth Inlet Outlet, Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) '(fps)

9.2
12.8
16.9
21.7
27.1
33.1
39.8
47.2
55.2
64.0

0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40

1.32
1.58.
1.86
2~16

2,.48
2.83

'3.23
3.81
4.38

, '5.18'

0.06 '
0.34
0.72
1.26
1.99
2.96
4.23 '
5.88
7.94

10.56

1.09
1.30
1.54
1. 78'
2.07
2.48
3~00
3.00
3.00
3.00

0.96
1.14
1.31
1.50
1.68
1.87
2.05
2.24
2.41
2.57

1.09
1.30
1.54
1. 78
2.07
1.87
2.05 .
2.24
2.41
2.57

3.99
4.37
4.64
4.98
5.21
7.16
7.72
8~35

9.07
, 9.93

•~

======._••••••~c•••••===.===============================_==._.==__==
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)19.86
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved .
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COMPUTATION DATA SHEET
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Z'1o-1-ze
A 0"" S Prepared by :rSE Date 7- 12>-10

..)

! I I I I I i
I Id)T~..loA r...,~ - : ... '" - po.,

_. , ~. A ~tI" .., bdl ,Lf !::' ( rr:
i I

kltA! l ."-~( oJ 15 V I7- r31
,

I/" !Nt l:) 14l.- J)b '-11 I

\
I ,~

~

'~, I ;:-. ..~ .. . Ibj~~A .......c: . 0

l I
I !!

IDS ~:;; c:W ~ !:J ~l 1,
0..1.0 .., i

1-1. tis~ '-L '- ~ c.. ~

II' S s: /(; ,J,J.' 'rI (;D

It i~ p. 7 •th It.: .

0 ~ :~ ~~II Lf. If)-t.-~ Ii II 0
j

110~ _9 ~~ '5~

I~~, Itt) I

-'J i+ t2' 12.."':: :P"
I I

I

:c~ ~ 11--'
.

\

~ ~q {j 51 ,-
kI~ -= Of ,,: .-

I
I.-\'~; ~~ 10~ ( ~~ I~ ~ ,~ h

I I
- i

I-', ,_. ._.. ,- ,-.
, i

-U--, I
.--l--l.-

i i
1-1-- -
I I

I :-1--1' '\"
.. ·~rt.'

I I

+fE
i I

I
0 I

._+.. -
I j i i

1 i -1 I I !:



57i4 ~+-8tf

PIPE CULVERT ANALYSIS
COMPUTATION-OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================== ===~======~==?

PROGRAM INPUT DATA:
DESCRIPTION 2-3' It' t::::::/1?,P VALUE
-----------------------------~------------------------ --------------
Cu1vert Oi ameter (feet)................................. 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ -I
Manning's Roughness Coefficient {n.;value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)................................... 260.0
Cul vert 51 ope (feet per foot ) ...•.••..........•...•...• ~ 0.0104

. .
====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet .-

~
Rate -Depth Inlet Outlet Depttl Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (ips)
--------------------------------------------------------------------

9.2 0.50 1.32 -0.52 1.02 0.96 1.02 4.33
12.8 0.60 1.58 -0.23 1.22 1.14 1.22 4.74
16.9 0.70 L86 0.15 1.43 1.31 1.43 5.11
21. 7 0.80. 2.16 0.70 1.66 1.50 1.66 5.42
27.1 0.80 2.48 1.43 1".91 1.68 1.91 5.70
27.1 0.90 2.48 1.43 1.91 1.68 1.91- 5.70
33.1 1.00 2.83 2.41 2.22 1.87 2.22 5.89
39.8 1.10 3.23 3.70 3.00 2.05 2.05 7.72
47.2 1.20 3.81 5.37 3.00 2.24 2.24 8.35
55.2 1.30 4.38 7.46 3.00 2.41 2.41 9.07
64.0 1.40 5.18 10.10 3.00 2.57 2.57 9.93
73.6 1•. 50 6.18 13.40 3.00 2.70 2.70 10.98

.===&.=c__•••••••••=.=s=••••=•••••=•••=.~============= ========_=====
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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CSl"A b 38/+ lIS""
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT-PERFORMANCE CURVE
July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION 1-3b t/ eMP VALUE
-----------------------------.----------.-----------------------------
Culvert Diameter (feet) : •....•....•••.•........•..
FHWA Chart Number (1,2 or 3) •.•••.....•••••.••....••....
Scale Number on Chart {Type of Culvert Entrance) .•.•....
Manning's Roughness Coefficient (n-value) •••••••••••••..
Entrance Loss Coefficient of Culvert Opening •••••.••..•.
Culvert length (feet) •. ~ ••.••..••••••.•.••••••••••.. ~ ..•
Culvert Slope (feet per foot) •....••.•..•.••••..•..•....

3.00
2
1
0.0240
0.50

252.0
0.0117

•~

============================================c=c=====================

PROGRAM RESULTS:
Flow Tailwater He.adwater (ft) Normal Critical Depth .at Outlet
Rate Depth Inlet -. Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

9.2 0.50 1.32 -0.77 0.99 0.96 0.99 4.50
12.8 0.60 1.58 -0.49 1.18 1.14 1.18 4.95
16.9 0.70 1.86 -0.11 _1.38 1.31 1-.38 5.33
21. 7 0.80 2.16 0.42 1.60 . 1.50 1.60 5.67
27.1 0.90 2.48 1.15 1.84 1.68 1.84 5.97
33.1 1.00 2.83 2.10 2.12 1.87 . 2.12 6.20
39.8 1.10 3.23- 3.36 2.51 2.05 2.05 • 7.72
47.2 1.20 3.81 4.99 3.00 2.24 2.24 8.35
55.2 1.30 4.38 7.03 3.00 2.41 2.41 9.07
64.0 1.40 5.18 9.61 3.00 2.57 2.57 9.93
73.6 1.50 6.18 12.83 3.00 2.70 2.70 10.98

============••=====================ze.=====••••========.==.====~=••K.

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77a92
(713) 895-8322. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION -z-~6 II C/v7p VALUE
--------------------------------------------------------------------
Culvert Diameter (feet) •.•...•.... ~ •.............•......
FHWA Chart Number (1,2 or 3) .....•••.•.•................
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) ••...• w ••••••••

Entrance Loss Coefficient of Culvert Opening.~ ••••••••.•
Cul vert Length (feet) •••..•..•••••••.•••..•.•.•.•.••••.•
Culvert Slope (feet per foot) ••.••••••.••.....•••.• ~ ...•

3.00
2
1
0~0240

0.50
252.0

0.0067

========~============================================= ==============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth· Outlet Ve16city

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--------------------------------------------------------------------

9.2 0.50· 1.32 0.49 1.16 0.96 1.16 3.65
12.8 0.60 1.58 0.77 1.38 1.14 1.38 4.'04
16.9 0.70 1.86 1.15 1.62 1.31 1.62 ' 4.33
21.7 0.80 2.16 1.68 1.90 1.50 1.90 4.59
27.1 0.90 2.48 2.41 2.26 1.68 2.26- 4.74
33.1 1.00 2.83 3.36 3.00 1.87 1.87 7.16
39.8 1.10 3.23 4.62 3.00 2.05 2.05 7.72
47.2 1.20 3.81 6.25 3.00 2.24 2.24 8.35
55.2 1.30 4.38 8.29 3.00 2.41 2.41 9.07
64.0 1.40 5.18 10.87 3.00 ·2.57 2.57 9.93
73.6 1.50 6.18 14.09 3.00 2.70 2.70 10.98

=======c.c•••••==_======••==•••••••••=••==a===•••••••••••==••••__a._
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (.c)1986
Dodson & Associates, Inc., 7015W. Tidwell, #107, Houston,TX 77092
(713) 895-8322. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

========?=============================================~ ============= .

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Cul vert Di ameter (feet) ..•....'.................•........
FHWA Chart Number (1,2 or 3) .........•.•.......•........
Scale Number on Chart (Type of Culvert Entrance) ••.•••••
Manning's Roughness Coefficient (n-value) •...••.••.••.•.
Entrance Loss Coefficient of Culvert Opening .•...•.•....
Cul vert Length (feet) ·....•......••....•...
Cul vert Slope (feet per foot) •....••.•.••....•.••••.....

3.00
2
1
0.0240
0.50

240.0
0.0071

====================================================================

------~------------------~----------------------------~---~---------

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

9.2
2.8

12.8
16.9
21.7
27.1
33.1
39.8
47.2
55.2
64.0

. 73.6

0.50
0.60
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50

1.32
0.70
1.58
1.86
2.16
2.48
2.83
3.23
3.81
4.38
5.18
6.18

0.47 1.13
0.07 0.61
0.74 1.36
1.11 1.60
1.63 1.87
2.32 2.23
3.24 3.00
4.46 3.00
6.03 3.00
7.99. 3.00

10.48 3.00
13.58 3.00

0.96
0.52
1.14
1.31
1.50
1.68 .
1.87
2.05
2.24
2.41
2.57
2.70

1.13
0.61
1.36
1.60
1.87
2.23
1.87 .
2.05
2.24
2.41
2.57
2.70

3.76
2.69
4.12
4.41
4.67
4.82
7.16
7.72
8.35
9.07
9.93

10.98

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)19~6
Dodson & Associates, Inc., 7015 W~ Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



e.}

, 5TA 6390+50
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 17 , 1990

====================================================================

PROGRAM INPUT DATA:
~:::~~~~~~~ ?:=~_~ __~_e ~~:~:

Culvert Diameter (feet) :.......................... 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on ·Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value). ...•...•.....•. 0.0240
Entrance Loss Coefficient,f Culvert Opening............ 0.50
Culvert Length (feet)................................... 224.0
Culvert Slope (feet per foot)........................... 0.0089

====================================================== ============~=

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Vel·ocity

(cfs) (ft) Control Control (ft) . (ft) (ft) (fps)

9.2 0.50 1.32 0.17 1.06 0.96 1.06 4.10
12.8 0.60 1.58 . 0.43 1.27 1.14 1.27 4.48
16,.9 0.70 1.86 0.78 1.49 1.31 1.49 4.81
21. 7 0~80 . 2.16 1.28 1.74 1.50 1.74 5.11
27.1 0.90 2.48 1.94 2.02 1.68 2.02 5.36
33.1 1.00 2.83 2.82 2.'38 1.87 2.38 5.50
39.8 ' 1.10 3.23 3.97 3.00 2.05 2.05 # 7.72
47.2 1.20 3.81 5.47 3.00 2.24 2.24 8.35
55.2 1.30 4.38 7.33 3.00 2.41 2.41 9.07
64.0 1.40 5.18 9.69 . 3.00 2.57 2.57 9.93
73.6 1.50 6.18 12.63 3.00 2.70 2.70 10.98 '

====a======C=====c==~=.=••=.=.=•••==••=====_=====.======c.==_••=••••
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)l986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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•'~A 6370139 G373 -ta:::3 6375""-;. 2.'l 6'371-1-8'1) b3'dI+Je; 63ew2SJ 6sr:B-IS5;)

TRAPEZOIDAL CHANNEL ANALYSIS 63~ 63?5""+~
RATING CURVE COMPUTATION 6 ~-I-tf:O

July 17, 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope {feet per foot) ........•...•.......
Manning's Roughness Coefficient {n-value) .....•.•..•....
Channel Side Slope - Left Side (horizontal/vertical} .... ,
Channel Side Slope - Right Side {horizontal/vertical} •..
Channel Bottom Width {feet} ....•.....•.•.•.•..•.••..•...

VALUE

0.0111
0.0300
3.00
3.00
5.0

=================================================:==================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude V~locity "Energy Flow Area Top Width
(ft) (cfs) {fps} Number Head{ft} Head{ft} (sq ft) (ft)

--------------------------------------------------------------------

!I
0.5 9.2 2.82 0.781 0.124 0.624 3.3 "8.0
0.6 12.8 3.13 0.800 0.152 0.752 4.1 8.6
0.7 16.9 3.41 0.817 0.180 0.880 5'.0 9.2
0.8 21.7 3.66 0.831 0.209 1~009 5.9 9.8
0.9 27.1 3.91 0.844 0.237 1.137 " 6:9 10.4
1.0 33.1 4.14 0.855 0.266 1.26,6 8.0 11.0
1.1 39.8 4.36 0.866 0.295 1.395 9.1 11.6
1.2 47.2 4.57 0.876 0.324 1.524 ' 10.3 12.2'
1.3 55.2 4.77 0.885 0.354 1.654 11.6 12.8
1.4 64.0 4.97 0.894 0.384 1.784 12.9 . 13.4
1.5 73.6 5.16 0.902 0.414 1.914 14.2 14.0
1.6 83.8 5.35 0.909 ' 0.444 2.044 15.7 14".6
1.7 94.9 5.53 0.916 0.474 2.174 17 .2 15.2

======================================.=====cc•••••••===============
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c} 1986
Dodson & Associates, Inc., 7015 W. Tidwell,#107, Houston, TX,77092
(713) 895-8322. A manual with equations &flow chart is available.



COMPUTATION DATA SHEET

Subject W+trTE ,..~,.));~ /AGuA EttA' A 0,.,.5

2bol- 29
Prepared by DE Date 7-/8-10

•....~

, I
I I ..!.i-I

I I

1<.., ',6 ~. .... ... - ... - ... II ,a .... '" ..,I-..d I .l f :" I~i- fv. I-,
i I

I

~11~I ~:l l~~ 7b "2 -~~ t.. til fP A-Ir p, '1~ I

!
,:-,. :"

j

\.~J I, ... .- ,.....,--' .. ~- ...-~~
I I I

-

i
0 ~ .C t ~ d:>-

Of ~1 .. 51 ~ ~D

O~~.. It.. J. /.J.J. ~
1

I~~Z ,£3 l- I;e; r.
I

0 3:~c '~ :lIP. +t~ 7 I ,...,

'0;B~ l'5' "74~ .:;2 b:

V PA .~ ~ rJ S; ;)'::t

I j

!

i?~ :·lbJ:5" I 'q/.~
, ,

10 S_:~,
I .

. C ~S- l l.o
~ ~ r..c:;. I

.

IA I
~~ ~ .. I~ '!II'! I.......' 7 ,~ -S

C~~ f"e; .b ~
.41: b1 ,'3

I
C~ ,. S' IQ 'IV 1'5:, _. ._-,~ .

~

I _. r--

'._- ...

.-

t"-
.-

l
I I I I



COMPUTATION DATA SHEET
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517i 639~t- ~

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

========~============================================= =============

PROGRAM INPUT DATA:

~::~~~~:~~~--------------~::~-~-~---~!!!~-------------------~~~~:
Culvert Diameter {feet) :......................... 3.00
FHWA Chart Number {1,2 or 3)............................ 2
Scale Number on Chart {Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient {n-value}............... 0.0240
Entrance Loss Coefficient of Culvert Opening ... ;........ 0.50
Culvert Length {feet} :...................... 226.0
Culvert Slope {feet per foot}........................... 0.0088

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater eft} Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velbcity

(cfs) eft} Control Control eft} eft) eft} (fps)

9.2 0.50 1.32 0.18 1.07 0.96 1.07 4.07
12.8 0.60 1.58 0.44 1.28 1.14 1.28 4.43
16.9 .0.70 1.86 0.79 1.50 1.31 1.50 4.79
21. 7 0.80 2.16 1.29 1. 75 1.50 . 1.75 5.09
27.1 0.90 2.48 1.96 2.03 1.68 2.03 5.33
33.1 1.00 2.83 2.84 2.40 1.87 1.87 7.16
39.8 1.10 3.23 4.00 3.00 2.05 2.05 . 7.72
47.2 1.20 3.81 5.50 3.00 2.24 2.24 8.35
55.2 1.30 4.38 7.38 3.00 ·2.41 2.41 9.07
64.0 1.40 5.18 . 9.76 3.00 2.57 2~57 9.93
73.6 1.50 6.18 12.71 3.00 2.70 2.70 10.98

======z~•••••sc~====================~======c.=======================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright {c}1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 770~2

(713) 895-8322. All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

=========~============================================ ==============

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Culvert Diameter (feet} .••..... ~ ..•.•...................
FHWA Chart Number (1,2 or 3} ....•••..•..•.•...•••.......
Scale Number on Chart (Type of Culvert Entrance} ••••....
Manning's Roughness Coefficient (n~value} ..••.••..•.•.••
Entrance Loss Coefficient of Culvert Opening .•.•.•.•••••
Culvert Length (feet} .......•...•...••.••..•...••..••.•..
Culvert Slope (feet per foot} ...••••••.•...•...•...•..•.

3.00
2
1
0.0240
0.50

217 .0
0.0083

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet ;

~
Rate Depth Inlet Outlet· Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--------------------------------------------------------------------

9.2 0.50 1.32 0.36 1.09 0.96 1.09 3.99
12.8 0.60 1.58 0.61 1.30 1.14 1.30 4.37
16.9 0.70 1.86 0~96 I 1.54 1.31 1.54 4.64
21.7 0.80 2.16 1.45 1. 78 1.50 1.78 4.98
27.1 0.90 2.48 2.10 2.07 1.68 2.07 5.21
33.1 1.00 2.83 2.95 2.48 1.87 1.87 7.16
39.8 1.10 3.23 4.08 3.00 2.05 2.05 . 7.72
47.2 1.20 3.81 5.54 3.00 2.24 2.24 8.35
55.2 1.30 4.38 7.36 3.00 2.41 2.41 9·.07
64.0 1.40 5.18 9.66 3.00 2.57 2;,57 9.93
73.6 1.50 6.18 12.53 3.00 2.70 2.70 10.98

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)l986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston,TX 7709?
(713) 895-8322. All Rights Reserved.
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TRAPEZOIDAL CHANNEL ANALYSIS 6~'7~ 63?~.,.t~
RATING' CURVE COMPUTATION 6 t.,l.c;c)-I-Gf;::;

July 17 , 1990

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) ........••.....
Channel Side Slope - Left Side {horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) .••
Channel Bottom Width (feet) .........•••••••..••••••••..•

VALUE

0.0111
0.0300
3.00
3.00
5.0

===================================~================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) ;

e.J 0.5 9.2
0.6 12.8
0.7 16.9
0.8 21. 7
0.9 27.1
1.0 33.1
1.1 39.8
1.2 47.2
1.3 55.2
1.4 64.0
1. 5 73.6
1.6 83.8
1. 7 :." 94.9

2.82 0.781
3.13 0.800
3.41 0.817
3.66 0.831
3.91 0.844
4.14 0.855
4.36 0.866
4.57 0.876
4.77 0.885
4.97 0.894
5.16 0.902
5.35 0.909
5.53 0.916

0.124
0.152
0.180
0.209
0.237
0.266
0.295
0.324
0.354
0.384
0.414
0.444
0.474

0.624
0.752
0.880
1:009
1.137
1.266
1.395
1.524
1.654
1.784
1.914
2.044
2.174

3.3
4.1
5.0
5.9
6.9
8.0
9.1

10.3
U.6
12.9
14.2
15.7
17.2

. 8.0
8.6
9.2
9.8

10.4
11.0
11.6
12.2
12.8
13.4
14.0
14.6
15.2

.~

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986"
Dodson & Associates, Inc., 70r5 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available ..

. ~



COMPUTATION DATA SHEET

Subject WYXTE ,...... I.n:.~ LA GyA EttA ADm S Prepared by :rSe: Date 7-/S=1D

1 i i
; I I I I ! Iii,

: ! i ! ,,..;."'! '".6. r.. • ... ~ ... _.
'.# I ~, ~I= I ...~, d =-1 L~jq}--~; I - ... -,

i I i I
I I . .

I I I i Iii i
~rr) :1:.i4119 J- ~'0 ~-:.. ')' l- e( ".., LJ iT , .Or f

.;-...,

'-A }<J .., I I ,
-. t I i

i

~:ri:r.c:: ~I b:l~
i - r--

-'::'1 , ::'1/ ,,~ ~ ... I ~A •, -oS: !
..... -,.:..

! i I

!1 !

J~b~H-J
,

~ Id i,17 b t.
I I! , I

I t:rP 3, w.2 ~: z... 110& 7 lY oi I
I

I
Iit:. :/1 .4"< t 7~ ~ \~ I1JJ. r(/ Ir:

i I,
~o I7J ,LJI-. t~ /- l [:ldi 4.V fool: .-

10 i... 1

I ! I -
.

0 ~< .0 :: I '~ ~ Ira ~lIt. ...~
I

.__.

! ,

110 7~ i "2, I~ 11 J"L ~~ 7(J} 1/ ...".

j ! I

W·'LfJ"2,1 Is:. ;z.. ~( i - --....-
1;. ,I ! ~ li"7\ i

I ! I
! I

! ! , I \, II I I
;

! I .... -!--+- r--r-r--
! ! I 1 ':

I 0- 2 d::: L3 L. "C) I i ±CI

. i I

I~'~ ~ b ~ ~~ (L~
" j I i'c ,

I !

I -r--i-'-

·· ..W--
k:ljl'- ~~ It:; ;:; ~ r.:;.t D. ~fs I ! i

, i .
1

~ "2 q
(~ ~ t. ,~

..
j

• I i
I

,

I i
I .. ·\1-.-r.··I

I ' ., ,
. ! ;
, I I

I ' !

1
_0·' -\-._~-+-..
I i . ; ~

I -- -I··..·~--~·--in-... .. . I .- .. : ...
• 0. I ~

I I ! I
• .• I,-_.- "'r- i~'-ri I

-+.. 'r-
. Ii.+-

i Iii ! ,. . I

i !
,'-+-'-+- .:....

I I : I I I

I ! I .1_ I
,

I: 1 , I ~
1 I I I



~TA 6'-fIOJ+ 3c'
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
July 13, 1990

===========================:========================================

PROGRAM lNPUT DATA: I

~::~~~~~~~~ ~::_~_~!:_:t_~ ~~_~ ~~:~:

Culvert Span (Width of Opening) (feet) ...............•..
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number {8,9,10,11,12 or 13) ...•..•...........
Scale Number on Chart (Type of Culvert Entrance) ...•....
Manning's Roughness Coefficient (n-value) ...••.•.•.•.•..
Entrance Loss Coefficient of Culyert Opening •.•••..•....
Culvert Length (feet) .
Culvert Slope (feet per foot) •..•..•....•....•.....•....

10.00
4.00
8
1
0.0120
0.50

52.0
0.0055

.========~========================~=================== ===============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft)·Control Control (ft) (ft) (ft) (fps)

146.3
292.8
484.4
714.0
988.0

1.00 3.01 2.99 1.47 1.88 1.47 9.98
1.50 5.12 4.57 2.34 2.99 2.34 12.52
2.00 8.89 7.44 3.33 4.00 3.33 14.56
2.50 15.51 11.80 4.00 4.00 4.00 17.85
3.00 26.73 19.20 4.00 4.00 4.00 24.70

==================================~=================== ======T=======

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713)895~8322. All Rights Reserved.
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"5TA bettCf +- ~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
July 13,19':30

====================================================================
PROGRAM INPUT DATA:
DESCRIPTION

Cha....I'(lel Bc.ttc.m Slclpe (feet pe'r' f.:II:,tj ••••••••••••••••••••
Manning's Roughness Coefficient (n-value) .......•....•..
Channel Side Slope - Left Side (horizontal/vertical) •..•
Channel Side Slope - Right Side (horizontal/vertical) •..
Channel Bottom Width (feet) .........•..•..•........•••.•

i). ()(>3 ~

0. 030(

3. ()i.)

3(>. (l

====================================================================
PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Nurl,bel'~ Head-(ft)
Energy Flow Area Top Widt~

Head(ft) (sq ftl (ftl
:

~
1- (l 146. 3 4. 43 0.816 O. 3()5 1. 3()5 7-;' I) 36. (o-J~ •

1.5 292. a co 66 o. a6G 0.497 . 997 C'. "'" 3'3. (''-'. J. • '-' .I. • I

-::. 0 482.4 E.. 70 0.'302 O. 697 .~ 6'37 72. 0 42. (1-. 1-.

~. 5 714. (> 7. 6'-' O. '330 O. 901 ... 401 93. B 45. ic. ,c w.

':". 0 '388. 0 a 44 () .. '353 1- It)7 4. 107 117' • (>
, ,..,

iv. "j,o.

2: .. c: 13()4. 8 9. 20 0. 973 1- .31E. !, B1E, 141. 7 51. i
~' ~.

4. 0 1555. ~, '3. '31 o. 990 1. 52E. r.:' C"'-''"" 158. 0 5-4· • Ic ~'. _'Coe
4. c: 2(17(i.

~,

l(l. 58 1- (jOE. l. 737 E. 237 "Oe=' 7 c:-,.
-' C J. _,_I", ,_l ( •

================================================~==================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM~ Version 1. 1 (e) 198
- Dodson & Associates, Inc., 7015 W. Tidwell~ #107, Houst6n~' TX 7709

(713) 895-8322. A manual with equations & flow chart is available .

•~
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PIPE CULVERT ANALYSIS
CCJo1PI.JTATION OF CULVERT PERFORMANCE CURVE

.. October 3, 1991

====================================================================

PRCGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) •••••.•••••••••••••••••.••••••..•
FHWA Chart Number (1,2 or 3) ' .
Scale Number on Chart (Type of Culvert Entrance) ..
ManningOs Roughness Coefficient (n-value) ••••••••••••.••
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) .
Culvert Slope (feet per foot) ..

VALUE

3.50
1

1

0.0120
0.50

100.0
0.0020

====================================================================

PRCGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

• ----------------------------------------------------------------~---

14.6 0.45 1.61 2.20/ 1.31 1.16 1. 16 5.22
43.3 0.80 3.10 3.20.1 2.57 2.05 2.05 7.39
81.7 1. 10 5.21 5.20,1 3.50 2.82 3.50 8.49

110.1 1.35 7.56 7.201 3.50 3.17 3.50 11.44
116.4 1.40 8. 17 7.70 i 3.50 3.22 3.50 12.10
122.3 1.45 8.78 8.20 ll 3.50 3.26 3.50 12.71
133.6 1.50 10.02 9.20'; 3.50 3.33 3.50 13.89
144.1 1. 55 11.27 10.20 3.50 3.37 3.50 14.98

====================================================================
PIPE CULVERT ANALYSIS CClolPUTER PRCGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, '107, Houston, TX 77092
(713) 895-8322. All Rights Reserved•
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COMPUTATION DATA SHEET
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PIPE OJLVERT ANALYSIS
CCHVTATION OF OJLVERT PERFORMANCE OJRVE

,..october 3,1991_.

•=.===SS==========:=:==_.:============._=:=======:==_:=_==_===._==z=

PROGRAM INPUT DATA:

DESCRIPTION

Culvert Diameter (feet) •••••••••••••••••••••••••••••••••
FHWA Chart Number (1,2 or 3) •.••••••••••••••••• ; •••.••••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
ManningOs Roughness Coefficient (n-value) •••••••••••••••
Entrance LoSs Coefficient of Culvert Opening••••••••••••

Culvert Length (feet) ..
Culvert Slope (feet per foot) ..

VALUE

3.50
1

1

0.0120
0.50

100.0
0.0020

=.===.=================.================~============•••-•••••••=_.- .
PROGRAM RESULTS:

Flow Tailwater Headwater (ft) Nannal CriticalOepth at Outlet

Rate Depth Inlet _ Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

• 14.6
43.3
81.7

110.1
116.4
122.3
133.6
144.1

0.45

0.80
1. 10
1.35
1.40

1.45

1.50
1.55

1.61
3.10
5.21
7.56
8.17
8.78

10.02

11.27

2.201 1.31
3.20.1 2.57
5.20,1 3.50

7.2rY 3.50
7.70 i 3.50
8.20 11 3.50
9.20v' 3.50

10.20 3.50

1.16
2.05
2.82
3. 17
3.22
3.26
3.33
3.37

1.16
2.05
3.50
3.50
3.50
3.50
3.50

3.50

5.22
7.39
8.49

11.44

12.10
12.71
13.89
14.98

=====================================================_=z=z====:=====
PIPE OJLVERT ANALYSIS Ol1PUTER PROGRAH Version 1.5 Copyright (c)1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092

(713) 89~. All Rights Reserved.
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COMPUTATION DATA SHEET,
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COMPUTATION DATA SHEET

Subject ltJJ+:r:;re ,..AM.IACSAA EttA AQM:=> Prepared by .:JSE.
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Critical Depth at Outlet
Depth(ft) Outlet(ft) Vel.(fps)

0.57 0.57 3.53
2.47 3.20 6.00
2.66 3.20 6.94
3.24 4.20 8.15
3.57 4.33 9.91

Flow Rate Tailwater
(cfs) Depth(ft)
4.00 0.50

70.00 3.20
81.00 3.20

119.00 4.20
146.00 4.33

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter (feet)
FHWA Chart Number (1,2 or 3)
Scale Number on Chart (Type of Culvert Entrance)
Manning's Roughness Coefficient (n-value)
Entrance Loss Coefficient of Culvert Opening
Culvert Length (feet)
Culvert SloRe (feet per foot)

*** RESULTS ***
~.Headwater (ft) .. Normal
In.Ctrl. Out.Ctrl. Depth(ft)

0.76 2.25 0.57
3.70 3.81 2.54
4.09 4.12 2.80
5.58 5.76 4.33
6.81 6.78 4.33

4.33
1
1
.0123
0.5
60
.0033

Enter Flow Rate and Tailwater; or Press the <Esc> Key to End



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

February 12, 1991

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ...........•.••.•...
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) ..••
Channel Side Slope - Right Side (horizontal/vertical) .••
Channel Bottom Width (feet) •.••••.••••.••.•..•••.......•

VALUE

0.0033
0.0300
3.00
3.00

10.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

----------------'----------------------------------------------------
0.5 9.4 1.64 0.434 0.042 0.542 5.8 13.0 ;

0.8 21.4 2.15 0.464 0.072 0.872 9.9 . 14.8

• 1.0 31.8 2.44 0.478 0.093 1.093 13.0 16.0
1.4 58.6 2.95 0.500 0.135 1.535 19.9 18.4

"- 1.6 75.1 3.17 0.509 0.156 1. 756 23.7 19.6
1.7 84.2 3.28 0.513 0.167 1.867 25.7 20.2
1.8 93.8 3.38 0.516 0.178 1.978 27.7 20.8
1.9 103.9 3.48 0.520 0.188 2.088 29.8 21.4
2.0 114.6 3.58· 0.524 0.199 2.199 32.0 22.0
2.2 137.8 3.77 0.530 0.221 2.421 36.5 23.2
2.5 177 .0 4.05 0.539 0.254 2.754 43.8 25.0
2.8 221. 7 4.30 0.547 0.287 3.087 51.5 26.8
3.0 254.6 4.47 0.552 0.310 3.310 57.0 28.0
3.-5 348.8 4.86 0.563 0.367 3.867 71.7 31.0
3.8 413.6 5.09 0.569 0.402 4.202 81.3 32.8-

==========8•••=Z====.=.=========================_~====_._========_==
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM; Version 1.1 (c)- 1986
Dodson & Associates, Inc. , 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available •

•)



COMPUTATION DATA SHEET

Prepared by ..:J5E:. Date ""2-1 Z- 1)

Form 209



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 12, 1991

=======================-============================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) ...•......•.......
Culvert Rise (Height of Openin~) (feet) ..........•..•...
FHWA Chart Number (8,9,10,11,12 or 13) .•.....•..........
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

8.00
4.00
8
1
0.0120
0.50

60.0
0.0025

•

-.'

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

1.0 0.50 0.12 1.89 0.10 0.08 0.50 0.25
95.0 1.80 2.61 2.90 1. 70 1.64 1.80 6.60

165.0 2.65 3.81 3.72 ·2.50 2.36 2.50 8.25
230.0 3.10 4.96 4.67 3.17 2.95 3.17 9.06
242.0 3.20 5.37 4.86 3.29 3.05 3.29 9.18

.====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

February 12, 1991·

====================================================================

PROGRAM iNPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side'(horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ..............•. ~ ..•.•..•....

VALUE

0.0033
0.0300
3.00
3.00

20.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

•
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

18.3
59.8

121.1
201.8
302.2
422.8
564.5
728.0
914.1

1123.7
1357.7
1616.9

1. 71 0.440
2.60 0.487
3.30 0.516
3.88 0.536
4.40 0.553
4.86 0.566
5.29 0.578
5.69 0.588
6.06 0.597
6.42 0.605
6.76 0.612
7.09 0.619

0.045
0.105
0.169
0.234
0.300
0.367
0.434
0.502
0.571
0.640
0.710
0.781

0.545
1.105
1.669
2.234
2.800
3.367
3.934
4.502
5.071
5.640
6.210
6.781

10.7
23.0
36.7
52.0
68.8
87.0

106.7
128.0
150.7
175.0
200.7
228.0

23.0
. 26.0

29.0
32.0
35.0
38.0
41.0
44.0
47.0
50.0

·53.0
56.0

•

=======================mm=z=========================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations &flow chart is available .
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TRAPEZOIDAL CHANNEL ANALYSIS
!

RATING CURVE COMPUTATION i
July 17, 1990'-

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slop~ (feet per foot) ••••••..•••..•.•.••.
Manning's Roughness Co~fficient· (n-value); •...•.......••
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) •.•
Channel Bottom Width (feet) •.••.••.•••••.••••.• ·••••••·•·

0.0100
0.0300
3.00
3.00
5.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity FroudeVelocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

-------~-------------------------~----------------------------------
0.5 8.7 2.68 0.741 0.112 0.612 3.3 8.0

~
0.6 12.1 2.97 0.759 0.137 0.737 . 4.1 . 8.6
0.7 16.1 3.23 0.775 0.162 0·;862 5.0 9.2
0.8 20.6 3.48 0.789 0.188 ·0.• 988 5.9 9.8
0.9 25.7 3.71 0.801 0.214 1.114 . 6.9 10.4
1.0 31.4 3.93 0.812 0.240 1.240 8~0 (ll.O
1.1 37.8 4.14 0.822 0.266 1.366 9.1' 11.6
1.2 44.8 4.34 0.831 0.292 1.492 10.3 12.2
1.3 52.4 4.53 0.840 0.319 1.619 11.6 12.8
1.4 60.8 4.72 0.848 0.346 1.746 12.9 13.4
1.5 69.8 4.90 0.856 0.373 1.873 14.2 # 14.0
1.6 79.6 5.08 0.863 0.400 2.000 15.7 14.6
1.7 90.1 5.2S 0.870 0.427 2.127 17.2 15.2
1.8 101.3 5.41 0.876 ·0.455 2.255 18.7 15.8
1.9 113.4 5.58 0.883 0.483 2.383 20.3 16.4
2.·0 126.2 5.74 0.889 0.511 2.511 22.0 17 .0

y

===========••=•••••=••••==•••••••••••••==.c=••••••==.==.============
TRAPEZOIDAL CHANNEL ANALYSiS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, n07, Houston, TX 770S2
(713) 895-8322. A manual with equations &flow chart is available .

•~



COMPUTATION DATA SHEET
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 17, 1990

========~========================================~==============~===

PROGRAM INPUT DATA:
DESCRIPTION / ....~" P VALUE
-----------------------------~----------------------------------
Culvert Diameter (feet) •..•••. : ..••....•. '............... 3.00
FHWA Chart Number (1,2 or 3)............................ 2
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's' Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)................................... 280.0
Culvert Slope (feet per foot) '.............. 0.0121

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)•,. ..': ----------------------------------------------------_.---------------"':-:-:':- ......... 9.3 0.50 1.33 -1.18 0.99 0.96 O.~9 4.58
12.0
12.9 0.60 1.59 -0.88 1.18 1.14 1.l8 5.02
17.2 0.70 1.88 -0.46 1.38 1.33 1.38 5.43
22.0 0.80 2.18 0.12 1.64 1.51 1.64 5.56
27.4 0.90 2.50 0.91 1.83 1.69 1.83 6.07
33.6 1.00 2.86 1.99 2.12 1.88 2.12 . 6.30
40.3 1.10 3.26 3.37- 2.50 2.07 2.07 7.76
0.8

47.8 1.20 3.84 5.18 3.00 . -2.25 2.25 8.40
56.0 1.30 4.45 7.48 3.00 2.43 2.43 9.14
.64.9 1.40 5.26 10.35 3.00 . 2.58 2.58 10.02

======================-============-================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986
Dodson & Associates, Inc. , 7015 W. Tidwell, n07, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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/
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

December 28, 2000

================================================================================
PROGRAM INPUT DATA

DESCRIPTION

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

VALUE

2.0
3
2

0.012
0.5

100.0
1,056.0
1,056.33

0.0033

10.0
1.0

20.0

2.0
0.5
7.0

================================================================================

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at . Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (it) (fps)'. --------------------------------------------------------------------------------
10.0 2.0 1. 62 2.07 1. 24 1.13 2.0 3.18
11. 0 2.5 1. 72 2.66 1. 33 1.19 2.0 3.5
12.0 3.0 1. 81 3.25 1. 42 1. 24 2.D 3.82
13.0 3.5 1. 91 3.85 1. 52 1.3 2.0 4.14
14.0 4.0 2.01 4.46 1. 63 1. 35 2.0 4.46
15.0 4.5 2.11 5.08 1.8 1.4 2.0 4.77
16.0 5.0 2.25 5.7 2.0 1. 44 2.0 5.09
17.0 5.5 2.38 6.33 2.0 1. 49 2.0 5.41
18.0 6.0 2.45 6.97 2.0 1. 53 2.0 5.73
19.0 6.5 2.55 7.62 2.0 1. 57 2.0 b.05
20.0 7.0 2.64 8.28 2.0 1. 61 2.0 6.37

========================================================================~=======

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440r3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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COMPUTATION DATA SHEET
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• PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Febr~'.lar~'y 11, 1'3'31

==============================================================~====

PROGRAM INPUT DATA:
DESCRIPTION \iALUE
-------~--~----------------------------------------------------------

Culve'r~t Diameter~ (feet) ..••.••••.•..•..••..........••....
FHWA Chart Number (1,2 or·3) ..••.•.................•....
Scale Number on Cha~t (Type of Culvert Entrance) .
1~1al'"Il"lil"'g' s Roughl'"less Coefficiel'"rt (-rol-vall,le) ........•......
Entrance Loss Coefficient of Culvert Ocening.; .....••...
CI_ll v e r" t Le l'"1 9 t h ( fee t ) . . . . • . . • • . . • . . • . . . . . . • . . . . . . • . . . . . .
Culvert Slope (feet per foot) •.••.••..•..••......•.••••.

1
1
0.0120
(1.5()

100.0
,(l. ()()5(J

=================================:==================================

------~--------------------------------------------------------------
1 ~ 0 1 -.1:' :.' 00 1 80 1 26 1. ~t::. . 2E:· t:•• 1~3... to. . ~\...J ..... . . ";'0'-01 ,!. .
3S. (i .-, OS 4. ot; -;. '31 .:' 5(i ':.' ()f~.

...
::ti.) 7 ~ 4-'c.. ...,. .... . ..... ..... . ;'

4'3. (> .-, 29 c::- f.4 I:' 42 2. 5(l .-, 2'3 .=. =;~) 9 3e,c.. ~l. oJ. c.. ..... .
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•
PROGRAM RESULTS:

Flol-'J Tail\o'Jate"r-'
Rate Depth

(cfs) Cft)

Headl-'Jate'r~ (ft)
Inlet Outlet
CC,'flt 'r-":' 1 Cel'flt i"~ell

NQ'r~maI
Depth

(ft)

C'r~i t i cc..l
Deptrl

eft)

Depth at
o O'-lt let

{ +"4- ".
\ t I..-.J

; Out let
')elc'city

( fp~.)

•

====================================================================
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DQdson & Associates, Inc., 7015 W. Tidwell, #107, HoYston, TX 77092
(713) 895-8322. All Rights Reserved .
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 8. 1991

====================================================================

PROGRAM INPUT DAT~:

DESCRIPTION VALUE

--------------------------------------------------------------------
Culvert Diameter (feet) •••••••••••.•••..••.••.•.•••••••.
FHWA Chart Number (1.2 or 3) ••••••••••.••••••.•••• ••••••
Scale Number on Chart (Type of Culvert Entrance) •..•••••
Manning's Roughness Coefficient (n-va1ue) •••••••••••••••
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) ' .
Culvert Slope (feet per foot) ..

3.00
1

1

0.0120
0.50

60.0
0.0050

====================================================&===============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth, Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

--------------------------------------------------------------------

• 16.0 1.28 1.81 1.99 1.15 1.28 1.28 5.56

_SO.O 2.41 4.00 3.80 2.41 2.30 2.41 8.22

71. 0 2.67 6.03 5.46 3.00 2.67 3.00 10.04

87.0 2.83 8.04 7.01 3.00 2.83 3.00 12.31

100.0 2.90 9.98 8.45 3.00 2.90 3.00 14.15

112.0 2.90 12.00 9.95 3.00 2.93 3.00 15.84

114.0 2.90 12.36 10.21 3.00 2.94 3.00 16.13

117.0 2.94 12.91 10.62 3.00 2.94 3.00 16.55

123.0 2.95 14.06 11.46 3.00 2.95 3.00 17.40
I

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986

Dodson & Associates. Inc., 7015 W. Tidwell. '107. Houston, TX 77092

(713) 895-8322. All Rights Reserved. ~
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Febr-·ua·r·'y II I 1'3'31

==================================================~=================

PROGRAM INPUT DATA:
DESCRIPTION

Cuiver·,t Se,aYI (\.-Jidth Clf Openirlg) (feet) ....•......•.••.•.
C'-llve'f-,t Rise (Height e,f Ope""lil"lg) (feet) ..•......•.••.•.•
FHI-JA Crlar~t NI.\rI1be'r~ (8, '3,10, 11, 12 C'r-' 1.3) ....••••.•••..••••
Scale Number on Chart (Type of. Culvert Entrance) •••.•...
Ma'rt"rl i 'rig '. s R.:II.q;;JI·....rles.s Cc,efficie'(,t ('n-value) ••.••.••.•..••.
Entrance Loss Coefficient of Culvert Opening ••..•......•
Culvert Length (f~et) .• ~ •.••..••..•.....•••••.••••....•.
Culvert Slope (feet per foot) ....•••...•.••.•..•••.•.•..

'-/~lLL1E.

25. (H)

'3.40
8
1
(>._ (>22()
().5()

30.0
(>. ()()5(i

. \ . --
========~=============;===========================~=========~=======

•"" PROGRAt>1 RESULT3:
F 1OyJ Ta i 1YJat e'r-'
Rate Depth

(Cf5,) (ft)

HeadYJate'r-' (ft)
Ir·llet Out let
CQnt 'r~C' i CC,'(lt 'r~O 1

NCl'r~rJ1a 1
Depth

(ft) (f'; )

DEO'pth .2t
Ol.lt let

[Iut 1et
'vIe ll~~'c' i t y

{rps)

1 '-tOO. 0
2t)75. (;

2400.0
2595. (l

5.01
E..51
7. 13
7.27
7.E.8

7.38
g.E.S

10.50
10.70
11.70

7.72

10.21
10.41
11.02

E.• 57
7.13
7.27
7. E.8

E.• 59

:3. (i 1
E..• 57

...., .NO,_,.
I • ~ (

7. E,8

11.1E
:~2. 54
12:.1C>
13. 2(;

===================================================:==============~==

BOX CULVERT ANALYSIS COMPUTER PROGRAM VersiQn 1.4 Copyright (c) 1'38E.
Dodson & Associates, Inc., 7015 W. Tidwell, #107, HoustQn, TX 770'32
(713) 8'35-8322. All Rights Reser~ed.



•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
F e b'r'lolC:~ r"y 11, 1'33 1

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

====================================================================

Culve·r-·t Soa)'"1 (\.oJidth ,:,f Ope·(ti ....lg) (feet) ..••••.•••.•...•..
Culvert Rise (Height of Opening) (feet) .••••••••.•..•••.
FH\.oj A Ch CI'r~ t NWI' be ro

• ( 8, '3, 10, 11, 12 ':'r" 1:3) • • • • • : • • • • • • • • • • • •
Scale Number on Chart (Type of Culvert Entrance) .•...•..
Manning's Roughness Coefficient (n-value) .••..•..•••.• ~.

Entrance Loss Coefficient of Culvert Opening .••......•.•
CI.Il ver~t Le'ngtt-I ( feet) .••' ••••••••••....•..•.••••..•....•.
Culvert Slope (feet per foot) .••.•......•.••••.••.....•.

PROGRAM RESULTS:• Flc,w
Rate

(cf:.)

Ta i 1 lo-Jelt ere.
Depth

(ft)

Headl-'Jater' (ft)
1'(11 et OI.lt let
C6'(lt"r~c,1 C':'(lt 'r~cll

~'k"r-'rlla I
Deptrl

(ft)

Cr~i t iCi::d
Dept \-)

(ft)

DE'pth at
[!u.t 1 et:

(ft)

SEt. (H)

4.7(1

8.
.l.

(i. ':)22()

(i.5(i

30.0
(). ()()5()

[il..\t 1et
.~/ 121 ':::lC' i t ~r:

': "fDS)

52C). 0 1 51 .=. 13 .-, '33 . e·-, 1 39 1 c- • E·. .c:". ..... c. .l. . ,-lC, . . "':'l.l. -.1._1

1730. (> 3. 20 t::' 01 4. 85 -;. 20 -;. 03 -;. 2(j '3. ,.""
..J. ...,. ...,. ...,. b·..'!

2()45. 0 ,. 55 C" 80 c:" 48 "3. 56 2:. 45 2:. t::'~ 1(). 27...,. ..J. ~'. _leI

2085. (> -;. 50 5. 00 C" 5E, 3.50 2:. 50 3. 50 1 (1 u
~t::'...,. ..J • . .~ ..._l

2400. 0 -:- '33 7. 01 5. 2E, -;. '33 ~. 85 -;' '33 :I. () .. ~g(i...,. -'. -'. -'.
====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (el 1985
Dod~on & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX77092
(713) 835-8322. All Rights Reserved.



r ...

COMPUTATION DATA SHEET

Prepared by .:rSt=: Date 2-8- 1)

I i.__:_._.!_ f_.,_ .....i.. I ,i I Ii: : ; ![ , I :
-I'__.:---_-I-_~ -;, I : .... -.-.-.. -t-

j
.. lit---+-i.; -"_.-.~,:""-:". ,"'-"-1, ','

. . I! . ., . I

! . " . I -------
3Ll$.'~s.::.~_,-!-;---i--.------..-.-.---~ _. .. --_. i --t-- 1.. -b ~Jft~~ I~~.=; '_~'iCj

; :' i . . ! , : i ! : I , i i :
--.1 . : -+_J~~ __ L:~:_: .... ~__ ; :..~~.-J~-~ .... _.- ... ---T--~ L~.-_LJOo_ i.~-T~~~_._ . .

I ;'y-r ..... .,--f-;---1
1

·,:-

----'---+--~-+--+---------- .....-- . --_.-.....
i , I.- !-._.,.. .. _...:..---+..- . i ..-_,_ .. '- .. 0'_"'" ._ •

:i.-.....~.._-~....:...+__.._.l___ - ....-----.-.. -- ,.;.-- J_ ··-i-Q~Jf/~!(~'- : . .ez:~~~)
I I --~--.-'j ".-':>~:1;' -=- :-r.:r~. -..; r:=~-:·-·I·U ~'_..--;--+ \ .l .. j- _.. ;···t" .. -_.. . ';' vr~·.l2-:.?-"jS-. -! "r',.7.. t!~:. -

I ;: ; '. . . '; .
t--i-~-_i_---.l--+--i--,-----i--+_----..;.-'-........~--i--.;_-__..,.-"-~-_i_--- .....----1...-". -.--'"

: _-_L--t--1,:' --:~_ ..__.: __ .~·~r".:·._..i-,!i"·-.'i:.-~~4' .·:-·~·-r" :--t-.-~--. +
-----i---. -_._-,--~-..... I -,..... ._.~ -_. ~ ... "...:.. _.-.-....1.',,-_.- -~ . .. _--.... _ .!...._·t.•• __'..1,i __ -.,,'.

j i ~-+-1-t--1-+'; ;.....T . + I
f-+-._'-+---+-; : :---t....._~. ~.... ; .. _~ t

l I : ! 1 ! : : i !, : ! 1 i I .-- .. ;-_._........_~_-+-- --1_...1. ,._... _ .•.

I : i ! ! I :; i--r--+--i--·t--t-t-t--,-.. ;-. t·.. · ---t-- :-.. ..... ... ·--t .. _;-

~--t··-+-t+i~-·~·- ':'- .."j 'j": ::: '-": "'1 T.·!
1--+-ltl-+-+-.1-"- 'r.,-.ll--·T·! ·.. ·1--r-.L----. -f-._... 1-1-+--1- ...j I I! I • : i -; . ~ ; ~. ~ i--' ~·r-l·:rr:··: in', ,,' . I r I ·m.n_._.. _

, I t---u-·-t---l-+· rOo -'-r1'-1' -;..·-~t :-.+ _··~·_~- .. ;···..t·-·i' '.
i I ! I:H-..--t.. ·1---t-··:--·:- i ; . ; ;. j '-:--1-- "1-- ·1- :

---1-.-1-··;-·-t-_·,'j··: ! : .._---+._; ._,,--~-+_ ..~ .. ,.._.,-~-,--+-+_.!- ..
>_. .LLJ.. I I : I ....._-1.._1.! ! I 1 ' : I I ' I I !UJ.J Iii ii': ;: i '.: : ~ i--"- ---..-.. --.----~.
I I ! ! 1; r--;- 7------·---:-·~~----~-.--.~..-~--~ I- -:- - - .... -- - .. . ..
n ..-t-~-t--·-· -t-·-~"';'·-----·_·,:,·_-"-_·-;-·_--·~-:---- ' i . : . ~-_.--------..._-- ..._._.

••,.:.:.:.

•"



•
..

BOX CULVERT RNALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Feb'r'uat'y 11; 1'3'31

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION 'v'ALUE

---------------------------------------------------------------------
CulVE''r-,t Soa'(,(Width .:.f Ope'(li'(lg) (feet) .••.•••.•••• •··•••
Culve'r't Rise (Heigrlt .:,f Ope liYlg) <feet) •
FHl.-JA Crlat-,t N'.lmbet'(8, 9,10,11,12 .:"r' 13) ••••.•••...•• •··•·
Scale Number on Chart (Type of Culvert Entrance) ••••••..
Manning's Roughness Coefficient en-value) ...•....•.... ··
Entrance Loss Coefficie~t of Culvert Opening .•••.••••..•
Culvert Leysgth (feet).~•....•....•..••...•.•.•.•.....•.•
Culvert Slope (feet per foot) .•.••••.••....•.•..••......

10.00
3.5()
8
1
0.02:;00
0.50

25. ()
0.0050

. '====================================================================

PROGRAI'r1 RESULTS:
FI c.l,oJ Ta i 1wat e'r-'
Rate Depth

\cfs) (ft)

Headl,oJat e'r' (ft)
IYllet Outlet
C,:,'(lt t-'C' I COY"lt 'r'.:, 1

t'k'·r-'rl1a 1
Depth

(ft)

C'r' i t i ca 1
Deptrl

(ft)

Dept h ~~t

Out let
(ft)

Out let
Velocity

.: fr.:ts.)

•

---------------------------------------------------------------------
110. 0 .=, 31 ,-. 48 .=. 70 .=, 31 . C'C' .=, 31 4 • "7 ,...... c.. ..... ..... .!. . _1_1 ..... ( c·

1E.9. (I .. 1'-' ~. 34 .. 7 1 1 .-, - 07 " 1. :=: <:' 42
- ..... c. ....J • ..... -'. .I.c. c . "-' .. __I •

132. (I ~;. 42 3. 55 4. 21 ~' 42 .-. .-,c= " 4;=: C' E.1-'. ~'. C._I -' . -'.
====================================~=====================?=========
BOX CULVERT ANALYSIS COMPU~ER PROGRAM Version 1.4 Copyright (c) 1985
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved •



COMPUTATION DATA SHEET

Prepared by ..:TSE: Date 2-/2.- 1)

_ I i -1_! i I I I 1 Ii'
_t2:iL:l .. i u .L.. I 1 10 Jo.b ---J-Q-.+--l--+--'-----!-!.--l:i-*~t·.; ..i .. ,
Ii! . ,v I !: ! '

"::.';J-c."':I":--
J ._.~:;. . ...'tlbb

:;' ~!2. : i . ! JI? ! j I ,kI2G..· I ' . J()! : 'T--" J"'''' -~ i I . 310c I! -+--+--+----'-·-1-T-:'" ~--" '-:---' ---"--.
. --- ..... -...-_.~-'-- . J~f L •.

~ S;~..l,_ :. :! 2~~l? .1 I ,!?~t:ft-_ ..j... __l ....L._~ ", ~,... .;.;;.-;-_
9~J; ~--~-~-~:--{ 1.0~~ ~~~- klo~~: i' ~"'" :.161__-'--1

-l.~-L._~..._ .. _:. _" ! . ~ b !lC1-8, . ---.: i 2, .. 16;-, I ! tilt;.lA I 1- --..... _-.;.. ~;;.;;:I·(l.·--'..·-.....
".- '-t' I ! b I !!" t-j"-·---- J

._ .L.~ dL-J !/..:-~~ . -t-- ~·-I.I--.l£1-··L_-i_-+-.-
j ! '"""l," 1. 1 ~ I - '!1Hi"I ~ ! ; Q,:,.' ! I

;- l' --- ~~I.'ii' -r--",'-'1"';-' : ." -'I' ! !~! {,j I • ; ~ .'

I

f-;.i. - .....

-'1kQ_.
•.......

•'"



" .

COMPUTATION DATA SHEET

Prepared by T"SE:. Date 1- ?j-9l.

Iii I
I 't- iii j I ~__ I__.

;i"'.9. :, Jp:~ r.,IDbt, CD +_.L_: 1 . p : I ! C; ! I
I -~t4'::++'! Jib ;,~ 51,1' t",: !"+·--+II.----iL--+--+--t--t-'"'t'i-+-,':-J-:!':=:I:--::=:--i..+f-__-I

j ~ ': -l Iii! <It -i---'-- ._..-.L _;-.!_'-+-=-~y"""~JJ'+--+---+---II__~I--.+. ---+-f--"I--+--f--I ...
,I T I ' iii . I I"l 11"/ ,! if " ' !.', I; 'I ; I: I i ~...1:1

t-

i I: i ' : iii I : ' i ! iii : I : ! I I

-l---C=t.-l. _L..:_=~j"- --t~-1---Ltjj-- hl-----~---.. lu-.. ~t-· !. ~ --l-L.t h~ ·-f~.t.--l~.
: iii i ! i I ::! i ! I Ii. : , ! I ! ! i ' I II

-~--,-,- ---t"-:--:--~--:--II-·l--j---..1--I-I-....!-jO-.... !---+-r-- -t--! l' i----4- -II f l·i··· ---1-'
Ii! ! iii I: I . _~_ ! !: ' i; j , I ;, I

'-i ..",- 'T'\ :'. ]·....-~I I ,---- """--'1-1- i 1 ! -··t· j'--]---,··--I-" 'i'I'" . j'

I I I ! iii I I ! I ! I Ii! I I, I

•

I -r-r-i-f-'-";---- I I It! i I--'--'r- i' I--r ut---·n·..--- ..
-I-'t- - ---+--1-.. -;._-- '. .... I' --+----r- ---r- ! I' ,t~---

I !!' i+l! I I _ ,_.I! I !: i I
" I-~I~+,-t-t-,-: -'----:-- - I J ; C"', ......t·- -tj --'--II ',I I, -t._-+-" .-.·-ti """1 h" •• 'r--'

..... L.-l..-_....:.l_!.__-'-._ .. __:__· : " ".
1 ; : i: . 1 i I I I I i ~ i i: I

I---!'-"'-----"i_~i_' . . I I' " i!,: I. i , i
'~-----"-1 - ' ~~. ---- t --+_...+--~-

-+-~ ..++!-. :+.. l_.L ..L._L !. Iii 4·+-
~ "'t"'J"'I



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Feb'r'ua~o,y 11, 1 '3'3 1

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION ',)ALLIE

--------------------------------------------~-----------------------

Clollve'r't Span (I.~jidtrl c,f Ope'(li'(lg) (, feet) •••......••••....•
Culve~'t Rise (Height of Opel'",i·(t!;l)" (feet) •....••.•.•..• ···
FH~JA Charo.t. NtHllbe'r" (8,'3,10,11,12 ,:,'r-' 13) •••.••.••••••.• ·••
Scale Number on Chart (Type of Culvert Entrance) ••..... ~

Mahni'(lg" 5 Ro'.\gtwles:. C,:,efficie'(lt (·(I-value) •••.•.•.•.•.••.
Entrance Loss Co~fficient of Culvert Opening .••••••.••••
Clotl""le·ro·t Lengtrl (feet) •••••••••• '.' ..••••.......•.•. .- .•....
Culvert Slope (feet per foot) .....•..•... ·· ...........•.

11.00
5. ()(;
e..
J.

(). (>12 t:)

(i.5()

1:30. (I

O.OOlE.

====================================================================

--------------------------------------------------------------,------. 0 O. 05 O. 10 .=, 8'-' O. 0'3 ...., OEo O. ()E, 1 '+2:
.1. . ..... a::. '•• 1 • .

243. 0 .-, 47 "7 r95 4. 3'3 2. '31 .=, 47 .=. '"7 8. '=I~.

a::.. ...,. ..... '- . "+1 -'-'
470. 0 -;. 84 E.. 22 6. ()I 4. E,Eo -:;. 84 4. E,6 3. le.-'. o..}.

4'30. 0 "7 35 5. 40 6. 24 4. 80 2: • '35 4. 80 '3. 28-'.

PROGRAf"Tl RESULTS:
F1 ;:'IrJ Tail ~'Jat e·rO

•

Rate Depth
(cfs) (ft)

HeadIrJate'r" (ft)
r'(llet Ol.lt let
Cc,nt 'r',:,l C,:,'(lt ·rO·O 1

Nc,'r-'ma 1
Depth

(ft)

C"r-' i t i ca 1
Death

(ft)

15eptrl <Zit
Ol.lt let

(ft)

OI.lt let
',.)e 1 oc i t"j'

( fps)

==================================================~=================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (c) 1'38E.
D0dson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



COMPUTATION DATA SHEET

Prepared by .:rsE:. Date 2-/l- 'r)

•

I I lAp r:=iAl .. ~..-vl. - I tirdr L A.)Er~

.. __ .1 I ~l\ : r. I - L.\ i . " ~.!.~,,! :

, I i J I i I ! I 1.1 -+~ ~_j.._J_~._.~._J_ ..
: +++.I!"., I ! IIii: I'·"+-'H-, ~r'· - -i ! I ' I ~~_._-: :.: i.i' i I I I I ! ; ! I . "'
Form 209



•
Subject wl+:cre -rAM;/A6~ EfTA ADM~

COMPUTATION DATA SHEET

Prepared by .::TSE,. Date "( -;:z- f::jJ

I !. ,- --------_ ..

•

Form 209



COMPUTATION DATA SHEET

Subject l,.V1+:r;re -rAM;/AGI.44 EttA AD""'~ Prepared by .::TSt=:. Date / ~9 - 1)

',__._...k:-:..::,~~,~!-/
j--';- ~.,)

:, ,;.'-'" j 1 ! I I,J2-' I! i .-,---!-,--4-... ~- _.

-=:.~t~f·-~ "Y- (fl-~y~~+: b.f· I!! .i J-Z zJ/ +1 J~_L_.:" ~ ~ 3.i . ,
-_i,-:--~_ ..: ' : i ::' 14,~·'*"b :, --"-""1' i /t-I-~ _..l- __l~..l_ .. ~_~._i.:-~ ,

:::JOt')' (,J.' ~ "",: ; _OJ ! .LC71 ,./ .J.-'/':I_!}"~: ~':::";::..' ;:1.::/'
~""'.t1.......Lz._..-:" - <:!_.. j ;---_ ~ , .--+--! ~--"l--'''-'''-'' -.. r , •••'- ,

!; '!7BJ s-i I ; ! j .! 1 : i ,: ' , ,
-/ '0" ' ; : i 1./ 1L; i-+I i i '1"'O,.7r;- i S."t,. I"" 7".I-"'··)_ ..'I:-.iJ;-.:'-·;I"'.'-"":-'''-'''7-/-,..,-I

....1:..L-, ---.,.,,-._--~ .. ,·,-·~,J.2.-=-'jq'"7Tcri -h 7 ~ " ,.' -'·r.... -L._.. -.. , ~ :-. -(.
_~._._ .. _ ~ .. : . ,'. . l .__ i ' :~C_IJ-- I , i ;._ t _ .._. .l.. .... _

'1 {{;"b.:._,__ . . _._ ---;--_....j~-b-l:z-l--.;_J. :! 1/56,1:5 !51-::-V;"':'?J'~2t:f" '?74/~~i,~'B'?*55

,.-.).. .."-~-..,,j--.. ! : i -LLL.-1'jl --rl .T' .L.t 1··/·_·,·;.·· L. oj: i, ,I I I ' , I' ;, "I
~ . ! i I ! I I • i : ! '. : ! ~

1-~""""'-'-----~--:-~---;.--r--~~...l.-.--+--+---+--+-+--1--+-"""--t----:.--+--,,;,--..----_._ .. - - .---
I--~..,- '_': --,' ·-;-i--+"--;·' ! ! : : i!l,ji II! ~tJ e_;1' ~ f~~.I_ ..q"(Lf ~

i : 1 ' ,i I ; : - Ii" •..,.'t HO: _ i '.
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I I I :·--t--~I-~H-L---+--- ::-"~._~ .. ~..--,._.;

;-+~--4--~"'''-';I--1.-I'--'~'-''TL) .. : I !! I I I ! j. .. ;_: ,
~-L i i : , ' I! ; iii Ii" ii, • ,

! I!; ; i ~ . :, I!! I:; -; ._~.~- ---
1 ' : I' : i I ! ii,' R+fFFR=::" t--+--...;,_..i..._.;.--- ~- ...-.....- - - ,

:__:' , • I ; i ; , ; ; j ' .. i ,I!' , ' , ' : i
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!=nrm ?()~



•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE.
Fet.·r-'uar·'y 11,1'331

==============================================~======================

PROGRAM INPUT DATA:
DESCRIPTION

CI.il\/e'r·'t. Soa·r"t (["Jidtrl ,:.f CIj:.e·r"li'r"lg) (feet) ••••••••••••.•••••
Culvert Rise (Height of Opening) (feet) ••••.•••.•••.•• ~.

FHWA Cha'r-'t NI.1rI1be'r-' (8, '3, 10, ill 12 C,'r" 13) .•••••••. ~ ••••.•••
Scale Number on Chart (Type of Culvert Entrance) ••.•••••
Mal"ll"lii"lg"s ROl.lghi"less [:.:(EfficiFflt (n-vall.le) ••.••••••••••••
Entrance Loss Coefficient of Culvert Ope~ing••..•..•••••
CI.\lve'r"'t Le'(lgth (feet) •••.••.•••••••••••••••••••••• ~ •••••.
Culvert Slope (feet per foot) ••••••• ~ •••••••••••••.•••.•

'..-'ALLIE

E.• 00
1. 00
8
1
(i. ()3(>(

O. 5 i.)

:3(>. ()
O.005C

====================================================================

.'
PROGRAM RESULTS:

F 1 ':'1o'J T a i l\.·Jate'r"'
Rate Depth

(cfs) (ft)

Head\o'Jate'('o (ft)
I'r"llet iJut let
C.:,'r",t ·r-'O 1 CCt'r",t 'r-":' 1

N.:, '011 a 1
Depth

(ft)

C'r"i tical
Depth

(ft)

Depth at
Out 1et

(ft)

Out 1et
'·.)e 1<:1I.:'i t Y

( f"ps)

1 1· (l O. 74 O. 75 O. 73 O. 74 O. 47 O. 74 2. 4E
1 --:' (> (;. 83 O. 85 ()", 97 O. 83 i) • C" .;. (i. 83 .:. ,- 1
~'.

--.!~. ...... t::.> ...

21 0 1 00 1 18 1 E.(i . 00 () . -'.-, 1 00 -;;. 5C· · . . .L · { .::.. · ~'.

41 (I 1 00 =. 51 53 1 (>(i 1 00 1 00 E.. 82· ...... ~" · · ·
C' - (> 1 00 -;;. 81 C' E.() .1 00 1 00 . 00 8. 82_t~. · ~. --.!. · · .L ·
5'3. (> 1·00 4. 53 E.• 74 1· 00 1 · 0(1 1·00 9. 82

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAtr1 '-.)et"'si':'l"1 1. 4 C,:,py'r-'ight (c) 138E

'D.:.dsc''fl& Ass.:.ciates l I·r"lc' l 7015 l.-J. TidvJell #107 l H.:.I.\St':''fl l . TX 7709;:
<7,13) 8'3578322. All R>ights Reset-·ved.



•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE·
Fet'·r-·I.la·r··y 11,1'331

======='==================================='============================

PROGRAM INPUT DATA:
DESCRIPTIDN

Culvert Scan (Width of Opening) (feet) ••••••••••••.•••••
Ci.l1·v'e·r't Rise (Height ,:,f Ope"('ling) (feet) •••••••••••.•••••
FH\.-JA Crla·d. NI.lrl1be·r' (8,3, 10, 11, 12 ':'"1"' 13) ••..•.••..••••••••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
Mart"I'"li '1'"19' s F:c, ughrless CCIeft i co i e'I'"lt «(I- ..... a 1ue) •••••••••••••••
Entrance Loss Coefficient of Culvert Opening ••••••••••••
Ci_I 1 ve·r-·t Le'I'",g t h ( feet) ••••••.••••••••••••.•••.••.••••.••••
Culvert Slope (feet per foot) •••••••••••.••.••••••••••••

'.)ALLIE

12.0(>
3. (i(i

8
1
0.0300
0.50

o. (l()5(i'

====================================================================

•
PROGRAit1 RESULTS:

Flo\.'J Tai I \.'Jate'r-'
Rc..t e Dept h

(cfs) (ft)

Head"'Jat er-' (ft)
Irl'let Ol.lt let
CO'I'"it r"C' I CCl'nt 'r-'C' 1

Depth
(ft)

C'r'; it i COed
Depth

(ft)

Dec.th at
OI.lt let

(ft.)

Ol.lt 1et
'vIe 1oc i t Y

( fp=.)

•

0 0 O. 05 (>. 0'3 1 38 O. 1 1 O. Of. O. (iE, ; 2;'3! · . .I. ·
1 0 O. 1 1 (>. ()f3 1 38 O. 1 1 O. Ob O. 1 1 () . ...,~

· . ... e,
c=- o 0 .-, /. 7 - 7 4 .-, 30 .-,

L~ 7 0 re} 2. 4 7 -.. 0'::1, -'._IJ. · .::.. "'t '- . .::.. .::.. ~ . ._0"

277. 0 -;;. 00 4. 7 . 4. 73 -;;. 00 2. c=-c=- -;;. 00 7 E. ,-,....... .1. ....... ...!...! ....... · ::J

34E." 0 -;;' 00 c=- 99 c:- 88 -;;. ()() :3. 00 -;;. (\(, '3 E., i,J. ~l. ...!. ....... ~'. '-' ,-' ·
====================================================================~

BOX CULVERT ANALYSIS COMPUTER PROGRAM· Version 1.4 Cop~right (el 1385
Dodson &. Assc1ciates, IrIC., 7015 W. Tidwell, #107, Hc,'-\st':'.l"I, TX 77032
(713) 835-8322. All Rights Reserved •



• BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE.

F eb'r~l.\a'r-'y 11, 1991

====================================================================

PROGRAM INPUT DATA:
DESCRIPTIDN

C1.lIve'r-,t: SC'2(fl (lrJidth t:,f Ope'ni'flg) (feet) ••••••••••••••••••
Culvert Rise (Height of Opening) (feet) •••..•••••••..••.
FHl·)A Ch a 'r-' t N 1.\ ill be 'r-' ( 8, '3, 10, 1 1, 12 C,'r-' 13) • • • • • • • • • • • • • • • • • •
Scale Number on Chart (Type of Culvert Entrance) .
ir1a"(((lifICl·' s ROl.lol-!'(less. Coefficient ("(I-value) ••••••••••..•..
Entran;e Loss-Coefficient of Culvert Opening •••••..•....
Cl.ll \/eor-·t Le"r-Igtrl I: feet:> II·" " " " " " " " " " " " " " " II a " " " " " " • " " " •. " " " " " "

Culvert Slope (feet per foot) .•••.•••....•...•..•••.....

12.00
2.5()
8
1

()" ()3()~) I

(>.5()

30.0
r.). (>()5C)

====================================================================

PROGRA!"1 RESULTS:
Fl,:.w Tai l\-'J<:\ter-'

• RCt.t e
<ft :>

Hec"ld\."Jat er-' (ft)
I'fllet Ol.ltlet
CC"flt ·r-'cll CO'l'",t 'r-'c,l

NOr-'fIla 1
Depth

(ft)

Cr-'i tical
Depth

(ft)

.
[)epth at

Out let
(ft)

Out 1et
I) e I ,:tC i t Y

(fp,;;,)

•

1 0 O. ()2 O. 0'3 1 1 -::. t' 1 1 O. OE. (i .. OS 1 39. . ~ ._1 " .
.:..-;,' (> .:' 1 c::- .:. 2:9 .:' 5'=; -:' 1 <= 1 48 2. 1 '= it. 77.- 1_'-oJ. t-. ..... t-. t-. .- . ~l . ~ .....

24() .. - - 5() 4. 4'3 4. ::18 - ~l()
,-, -:..=. .::.

~I() 8. ()(i() '-'c.. t-. c.. ~'t- t-_

2'3~3. (> .::. 5(> C" 7() c::- 68 .::' 5(> ,-, c= .~. .:' . 5t) '3 77t-. ...... -' . t-. c.. -1'._' t- • .
============================================~====~==================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Ve~sio~ 1.4 Cocyright (c) 19SE.
Dodson & Associates, Inc., 7015 W. Tidwell,: #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE,
Fet"r~l.la'r-'y 11,1'331

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Scan (Width of O~ening) (feet) .
C1.11 v e 'r-' t R i s e (He i g h t e:, fOp e nit-I g ) ( fee t ) . . . • . . . . . • . . . . . . .
FHl,.JA Chat-,t Nurllbe'r-' (8,3,10,11,12 C,'r" 13) .......•...•....•• '
Scale Number on Chart (Type of Culvert Entrance) .......•
l'r1a rl '(I i t-Ig '~, Re:.ugh'(IE'SS, Coefficieflt: (f'-value) .........•.••••
Entrance Loss Coefficient of Culvert Op~ning .
Ct_llve'r-'t Le'(lgth (feet) ....•......................•.•.....
Culvert Slope (feet per foot) .....................•.....

\lALUE

'3.00
3.00
8
1
(). ()2;(H)

(i.5()

3(>. ()
0.0050

====================================================================

•
PROGRAM RESULTS:

Flow Tailwater Headwater (ft)
Rat~ Depth Inlet Outlet

(cfs,) (ft) CC,'(lt'r-'c.l CCent'r-'cd

t·ke 'r-' TIl a 1
Depth

.; ft )

Critical Deeth at
Deectrl Ol.lt let

(ft) (ft,)

Out 1et
"ielocity

( ft:'s)

•

cot::' ( ) < 58 1 57 .=. 02 1 :'~8 1 ()5 < ~,8 2:. 87....J'-I. J. . . 1-. . . J. .
1E,(;. (I ,-;. 00 -;' 48 4. 1)3 -:. (,t) - 1 4 -;, (j(i t::' 93..... ..... ..... c.::.. ... .... . ..., .
'-"-tt:" 0 -;. 00 C' 10 c= 1 3 00 .-, E.g -;. ()o 8. 33cc_c .. ._.' . .....) . __I"

~" c.::. • _'II

=========================================~==========================. ,

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4.Copyright (c) 1385
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 835-8322. All Rights Reserved .



COMPUTATION DATA SHEET

Prepared by .::rSE:. Date I -"t7- '1)

•

•

, I : ~ I I I J. 'Ai r,..f','"i i __J._~~ lJ.. e.~r {c;"'./ /~<1i"0'~ Af'K'f L~~ <!~~

! ,,' : ': i _. '-r --..1. .-T!· }" i" .~.. . .
--;,.;1---"",'~I_"',' __':ll',',:"_:," ,,_,_,~ !.__ :,;:.. __ :_".;i-~:,--+-I: V ",4 '1,/~. C. : « ~s '3 c~$: -t....+-=-;_.. :.- c .r! <:

+ ,:J !A- Cj/') ""-1i.:._.I",.,2~-,.jL"~I,.--.. ,.~,-,-<"t,~..~,-",,,.t._:""1· .../.•_~1, _:.:.+'.,;",.•Jt:..',~-j.- -,i'-1,' .... --!, ';, ---or II ',:, i, I " : I .-1
1
, IJ •~ ~ " Ir 1', </

I I I I ;! i \ !: '

, i : ' ! _LL~_-+-_~._..~. ! lA.U~ \},'" P!~ ~,,\I .d~1 / c~, .w.,-~. ,t, .i,.'~~ i,,' ..--:---.....-
j I j' I ,';

1---1--;...-1-1 I ' , , '-:;~_'

, -I' . ii',' f--,:l,---,-l-- A' .., ~ J0 ' /b~~f;- -.-r-' ilii:: ~ .y',L"~ '7;:~Z"", " I ! i I I 1 ~,--...,.. .....,-.:. '" , ". '/,

I---+-..;.........+-I' "'-;"'-+-~-'-ii -+ i i! f-- ---- . -i-r-ti-t--- .. :. -l ~., :

Ii I: I.L I+f-i-', ; I, I i ,- , ! ; ~---...- ...-_._.. __..
I ~ :. I I I I 1 ,

l>-+-----"i---'-+i-j-1--'-rt-T-+: ! I : .i t "--'--r-- 1" ,
I "'-L,' _'.-L +

Ii! .I- ii, I --;- T I I---i-l-"I'------:---' -----"'--'
, ;,: ,_[:__'-'-1,' .tt'--i,-_-j-·-t-T' I ;, I I: ;---i---'--
c~ -i~' i i- I Hl-t-'--+-+-'-,-----·t---J--+-· '. ! ·1 j" .1 I i

! I I I ; : : ",' +-~-~,: ..~-~---
+1. --T,'--'''-'-'' t-,-t--+-i -fOO; 1 . j I· j : : :

I l ,~:! I I l I

I-
-l--l--+--'-/-"-+-~:, . I I +_-!---:--!-~I~I~---J---JI--'I~~~i-+-'_"r~ ~'-:-'-:--r--j-';---1' i';'

i
-- '--;- --i--~ I )"- i---··· --t-_.. , --!, , : : ,.

I I I Ii': i, 1 i 1

I I I ~ i i: ! ! ! I ,.':! ~-'t"-

i ' Ii, i ; , t--+--~-'_·_-~_·_··~·-~-··i - .:-
L.!-,~!,''~i;1 +j-ri ! -i-- i' , ; , 1iii I I ! I I,,' ' T"-'~"~-'-

i '
~~=--------------...;....:....;..-:......:.......__.......;......:_~~---..;....;....;..-..;....;.. ..."
Form 209



PIPE QJLVERT ANALYSIS
OOo1PVTATIOO OF QJLVERT PERFORMANCE QJRVE

February 11, 1991

====================================================================

PR(X;RAM INPUT DATA:

DESCRIPTION VALUE

--------------------------------------------------------------------
Cu1vert Di ameter (feet) ••.•.••••••••••••••••••••••••••••
FHWA Chart Number (1,2 or 3) •••.•••••••...••••••••••..••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
Manning"s Roughness Coefficient (n-value) •••••••••••••••

Entrance Loss Coefficient of Culvert Opening ••••••••••••
Cu1vert Length (feet) •••••••••••..••......•....••.•••••.

Culvert. Slope (feet per foot) ••••••••••••••••••• ~ •••••••

2.00
1

1

0.0120
0.50

60.0
0.0015

====================================-===============••-=-===========

PROGAA'1 RESULTS:
Flow Tal1water Headwater (ft) Nonnal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft)' (ft) (fps)

--------------------------------------------------------------------
0.5 0.31 0.32 1.03 0.31 0.24 0.31 1.61

5.0 1.05 1.11 1.39 1.05 0.79 1.05 2.99

9.0 1.55 1.58 1. 73 1.55 1.07 1.55 3.44

18.0 2.00 2.65 3.00 2.00 1.53 2.00 5.73

21.0 2.00 3.12 3.39 2.00 1.64 2.00 6.68

,==============================~======~==~===========================

PIPE QJLyERT ANALYSIS CQoIPVTER PROGRAM Version 1.5 Copyright (c)l986
Dodson & ASsociates, Inc., 7015 W. Tidwell, '107, Houston, TX 77.092
(713) 895-8322. All Rights Reserved.



•
COMPUTATION DATA SHEET

Prepared by .:r'SE. Date Z-11- 1J

ItU:-v. i /\~ ~ A \J..-Y kI .. ~ i ! i i : T"rn:i,- '- A ~ <Oo~

~ L ~~ ~...le,~\ I I I I - &~~"i

•

'r .. "~ •.....

; •.. -.j~ .• ---

_..: .. ,.: .... .1 -._":_~-+-+l---+--'-+-+-i--i--l--l--li-t 4~ _.~.~~. ~~.?~~i-,-.-,-.-":~--·:..~·~}~~1_ -;..~
, ' ;--.-..-+---,·~I-:__f_'_-f_I, 1-+' I':P )-\-!~lA"' ~~~J? ;. ._ __ ; ~ ~_ :
, I ; I ! I!: I i I' 'i', .. 1',50/zi - :--1"·\+·' : 1'--+-,-+--+--+--+--+--+--'--+-,-j-~-."f-o..-+---j..-qVf-ib- ·t:-~t;_~t"-Il, i j ;;:="?·~r:-' .:. _~

Ii: ; I 'i .... __L_. I ' .~ _.

_i_L ,~_..'_._-~-{--+--+--t--t-+-+--+--t--l--+--+--+-'~ j__ :'., _. - ....! .,~,~, ~ '.11 _....

4 j j j : '! _i. :--+--+--+---+--4--t--+--+-.-+-~+-+-+--+--i-----"';-_...L.._.:...,_.... ~.. -, ,
I f! I I I 1 : ' , i .-t-'-,-~-:--~ 1'""·,--'·\--\'·-'-1 ~._ ..;-!. i ; \ ...

: i ! . ; ! I I . i
.. _-'1.-.. ;--j~_·~~·T~~-··' J' i ' T[

~ --+--+-+-+---,---!----l-- ....,... - -:-~ i -....
, l : i _~_._L __~..._~ I I I i -"-... :- ·.- .. 1·..·,

; I' I I I I,.. ,.~ ..._. ---!._- ,: -~_.. - -- ..- r' _... ,. .
; ! ! i : I .... j" ; ,. !.
I ; ! ; ; r I ! , , . : 1~;"':'--·_'-:--·

:--r--i"r--r'I--r i I ~_. !-"1" :.. ~ .. :.. ~ ; ; ! j i 1"1. -,-i--.. _-!. ... ,'- --+---'---...,--· ..... --1-· ..·-'·· -1-"'--

",' 1_ I l~-~--~_·- f, -: I : ~4i _.j "-,-----+- ~·i j I 1 I ~.
----1.. I Ii; -+- ~ ~ ! I ~_.+--',I I : i, ' I I I ;.! I ' , , i

i
,
' I I' i ' : t--+---'-.-+--+-";"_~~--;- -

, ! i i . j' , Ii, : ' iii
f.---+ I': I , : - 11 ' I i, ' " -+-1-t,-- ['\'i I' I, \-1' I

, I I I

•
1:,..""" ?no



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 11, 1991

====================================================================

PROGRAM INPUT DAT'A:

DESCRIPTION VALUE

--------------------------------------------------------------------
'Culvert Span (Width of Opening) (feet) ••••••••••••••••••
Culvert Rise (Height o~ Opening) (feet) •••••••• : ••••••••
FHWA Chart Number (8,9,10,11,12 or 13) ••••••••••••••••••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
Manning's Roughness Coefficient (n-value) ••••..••••••...
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) ·
Culvert Slope (feet per foot) •••••••••••••••••••••••••••

12.00
2.SO
8
1
0.0300
O.SO

30.0
0.0050

•

•

====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Nonnal Critical 'Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

--------------------------------------------------------------------
SO.O 1.19 1.29 1.60 1.19 0.81 1.19 3. SO

285.0 2.50 5.50 5.50 2.SO 2.SO 2.SO 9.50

323.0 2.SO 6.49 6.40 2.SO 2.50 2.SO 10.77

358.0 2.SO 7.51 7.32 2.SO 2.SO 2.50 11.93

=======================================sz_==========================

BOX CULVERT ANALYSIS <:n-IPUTER PROGRAM Version 1.4 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved •



COMPUTATION DATA SHEET

Subject WH-:crr:: =tAMe:. /A6l:\A Eg:rA ADIh~ Prepared by .:JSE,.

. I',,: i I' ;

_...-..,;. ... L_._ ",:-'4

i
:'-- ~ _~;I.' .~I~ .... i----4..--.~~-*--~--_.·- .__~ . I : I ~. !

I! ! . ' r Iii i .~ ---1 .. 1

.~.
!

;.., ..--_ ..,
I

'j' ;

i_.- -..:....;..~ ...

. .' ".: .
i I I T ! ......,._.-.--,-.----.~..----y-.._......_....,.. "-'--"-"- .-

, _ ..,.. .: .··-·-r-TI .

-_.~ ••..;_.-.:.-- i ! _+_{_+_+ I i'··t i

·_;.:.-_·....:,i,- ..,,-.. r,.:.. _ .. ,::.!.. ~.:.,-LI'I..JI' r I I i I of-:; 'I
. ; ..• , ... i r-;-' I"j 1 ' --': ;'- .!-. -, .. -I

; i i! 1. .--l-_..l_. - .._._..;--+~.~ ..;._... ~...._.-:.__.
. _ .. :._.~_ ,_....._ ~, .. I i L! : j ~ iii i 'I:

__ i ! ..,__. ..: I . r I i -"r-'-',' '-r ;- ..~... ... ':
- ., I" : :, '-+--1'··-,. -. -'-'1'"
i i '! l I: T ! --," ;-':i' " 'T'-"'; 'r-'-" " ' ,

" _J ... "r- ...--., ..._.~. -..._.. ~. '-!'_.'- "-,.-+---~~__L_~_...i-. ~ .. _..I.. . ~-~_.-.-.. ... . i_ : ! I : ! :

•. ! : i i I' ! ; I I " : : iii! i· i _:__I _;.-_..1.._. 7':_
-:---'--~----r-+- '!! I.. ~-r; --7"'~-+--~--" ..

, ! ! I . i "'T.'-~---;~--,--~'- ~·_·t- .._··_- ..._._._-~--_ ..~._.~ .....
, .i- . ;! I..---- ..'..- ..... -.',-"'-'-.-! _. ,i, ""_"',--r--.--,.. -~-+-~---_.-------_.- . --. --"~--,'-'""'!--T" ~

..-EiiJ -LJ ) I !: r~ ! I ! L-+·-+--·~-42951--~ ..~·~t~~~;~4-:' ..ftcL~-
-B:1i l--'~--H~--; ! ~-It'f-~~--+-t-: bi ,-I! yk..t:1i~·~ .."j"..ji-lof: "1 ..
..~ ~~. .. j TOO! Iii I ~_92.r--:--'I!T~-;'-"Tj ii'-:' ; .:~. "r-l~T-r-'
--R:97j"'-LLlkA ir-J T Yd.-hJ 1- ·,.. _j--t-"T"·r-~tTr-r;t~TI49~-"-~·-~;-· !
._.~__. __ ._.2~~ ~, ! i ~5':: L+__ ; _.j 1. .~_.L)_.~ ..--+ ...J ' .. : ·:~J.-.t-~ :_..-

~/-(f3 . .. --- ..,:,-1~ I -e:f7...,! . I .l.-~L...ez_'l:__i~~~/~ '7~+-666 ..... ?,{t /b .

;__ ~__~J~~~~+-_' i ~_w~it~; - c-~t~~_:~'
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•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
Fetor~uar-'y 11, 1'3'31

\

======~=============================================~===============

PROGRAM INPUT DATA:
DESCRIPTION

CI.llve'r~t Sc,a'(1 (ltJidtt-, e,f OCle'(,i'(lg) (feet) ..••..•.•..••.....
Culvert Rise (Height of Opening) (feet) .....•...........
FHIrJA Cha'r-'t. NUTlltoe'r~ (8,'3.10,11,12 O'r-' 13). ...•.••.••••.....
Scale Number on Chart (Type of Culvert Entrance) .
Man~i~g's Roughness Coefficient (n-value) .......••......
Entrance Loss Coefficient of Culvert Opening •...........
Ci.ll'v'e'r-'t Le'(lg t h ( feet) ...•...•..••.......•...•...•.......
Culvert Slope (feet per foot) .•.........•...•...........

\)ALLJE

10.00
5. (>()

8
1
0. 0:::;00
(). =,()

25. ()
(>. (i()5<)

===========================~========================================

•
PROGRAr" RESULTS:

Flow Tailwater Headwater (ft)
Rate Depth Inlet Outlet

(ft) Control Control

Normal Critical Depth at
Depth Depth Outlet

eft) (ft) (ft>

Out 1et
Velocity

(f D~:::;

.,

2E,5. 0 1+ • 2:2 4. 50 4. '3'3 4. 32 ,-, 7'3 it. -::,.=.
C· ..

..,
C. ~'L- ol~'

435. 0 I:' 00 c '35 ~ 7" (j3 c::' ()() 8'3 c::- OO 8. 7(}...J • ,-I. . ~'. '-'. \.•.t •

5UE.. 0 C' 00
..,

'3'3 7 79 ::::' ~)() Lj, • 2:() C' 00 10. "I .-,
...J. .. . . ...J. ~I • olC

I c:' C'C' 0 C' 00 8. 7'3 8. 38 C:" ~)() 4. C'~ C' 00 1 1 J. (j...J...J...J • ...J. .~ . ._t ,- ,...s • .

=~===============================================~=============~====

BOX CULVE~T ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (el 1'38S
Dodson & Associates, Inc~, 7015 W. Tidwell, #107, Houston,: TX 770'32
(713) 895-8322. All Rights ReservEd .



•
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
Fet"r~ua'r-'Y 11,1'331

====================================================~===============

PROGRAM INPUT DATA:
DESCRIPTION

===================================================~===============

Depth at Outlet
IJ I.t t 1 e t '.,/ e ll:~c' i t Y

(ft)· (f~IS:.)

Culvert Span (Width of Opening) (feet) ••.••••••..••...••
Culve'r-,.t Rise (Height c,f Ope'(li'(lg) (feet) •.........••...••
FH~·JA Cha'r-'t Nurl1be'r-' (8,3,10,11,12 O'r-' 13) ..•........•......
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n~value) ! •••••••

EY~rance Loss Coefficient of Culvert Opening•..........•
Culve'r-'t LeYlgth (feet) •...•....• '.......•..••.....•••..•.•
Culvert Slope (feet per foot) •...........•..............

• PROl3RAM RESULTS:
FIovJ Tai Ivlater-'
Rate Depth

(cfs) (ft)

HeadvJate'r-' 1ft)
1'(11 et I] I.t t 1et
C,:, '(It 'r-'C' 1 CC,'(lt'r·',:,l

NUr-'mal
Depth

( ft )

Cr-' i t i c"-,,,l
Deptrl

(ft.)

38.00
5. ()(l

8
1.
0.0300
0.50

25. ()
(). (>()5Cj

•

2~75. (> 1 33 .=, 28 2(> 1 ':)3 1 "4~, 1 ."32; t=- o 1. L... ~" . . __I • .1.

1245. 0 4. 14 l::" 21 l::" 17 ,y, • 14 ~' 22 4. l,y, -.' '3c~..J. ~I •
~'.

I •

14'35. 0 4. 56 l::" 35 E.• 20 4. 5E. -,;. 54 4. 56 8. 44~I. ~"

1E.95. (I l::" 00 7 1 1 7 01 r= 00 .... t?~I# l::" (;(i .s. 32..J. . . ~' . -' . ~I.

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (e) 1985
Dodson & Associates, Inc., 7015 W. Tidwell, ~107, Houston, TX 77032
(713) 895-8322. All Rights Reserved .



• ~~R~Ug3
... Inc..

COMPUTATION DATA SHEET

Date 1-3?- ~JPrepared by .:JSE:.

, I 't. __ ;_..~_. -i
j I;

-..L----!...--+-.:..--'---~-..;_--L-.....i-··T - __

•• i !!.:! -+-H+J._.~-;··-J"-~·~·;;~··I )···~~·t·_-_·.~-l-'-~-J-j_.~--.-
-"---.- ,~, -H---~ : I·. . I : r- ~~'f-~';:..l_-- ....~ rL·· -:.-.~,~ '_'f~-
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• BOX CULVERT ANALYSIS
COMPUTATION OF. CULVERT PERFORMANCE CURVE

Feb'r·'ua'r~y 11, 1931

===============~==========================~=========================

~

PROGRAM INPUT DATA:
DESCRIPTION '·jALUE
-----------------------,---------------------------"--_... _--------------
CI.llveor~t Spa'(l (Width c,f Ope'(li"(lg) (feet) .•••.•.....•......
Culvert Rise (Height of Opening) (feet) .•.•..•...•....•.
FH\.oJA Cha'r-'t NLlfilbeor-' (8,3,10,11,12 O'r-o 13) ......•...........
Scale Number on Chart (Type of Culvert Entrance) ....••••
MaO(!"(1 i "fIg' 5 R.:,ugh "fle5,S [,:,e f f·i c i e'(,t ("(,-va 11.1e) •••••••••••••••

Entrance Loss Coefficient of Culvert Opening ...........•
Culvert Length ~feet) ...••..••.•.•....••.............••.
Culvert Slope (feet per foot) .....•.•..• ~ .

23.00
4. (,ei

8
1
(l. ()3()()

(l.5(i

25.0
0.0050

====================================================================

PROGRAM RESULTS:
FleoyJ Tailwate'r-'
Rate Deptt""!

(Cf5,) (ft)

'=*.83
10.'.::,"+
...-. ~~

.i. Co. ... I

Out let
'...'e1 ,:.ci ty

(fps)

3.2 13
4.00
4.00
4.00
't.OO
4.00

[~epth at
Outl et

(ft)

3.81
';'. ()()

4. (i()

C'(,i tical
Dept t-I

(ftl

4.00
"t. (l0
4.00
4.00
"t. 00

3.29

r'k,or-orna 1
Depth

(ft)

l. Ci2

~:" 9.S
5.51
E.• E·4

8.4'3
'3.34

~ c::::""-'
f • _'c-

5.41
7.01

11. 51

HeadYJate'r-' (ft)
r-r",l et ' O'_lt 1et
C.:,'(,t 'r-'C' 1 CC,'(,t 'r-'O 1

3.29
4.00
L~. 00
4.00
4.00
4.00

495.0
700.0
910.0
970.0

1175.0
13'+8. (>

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright tc) 1'386
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77032

(13) 895-8322. All Rights Reserved.



-,.
BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE
Feb'r~ua'r-'y 11, 1991

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

CI.llvet-,t Spar, (I.-Jidth clf Operlir,g) (feet) ••.••..•.•••••••..
Culvert Rise (Height of Opening) (feet) .••.....••.•.....
FHI.-JA Chat~t N1.lrnbe'ro

, (8,9,10,11, 12 CI'r~ 13) ..••...........•..
Scale Number on Chart (Type of Culvert Entrance) •.•.•.••
Manning's Roughness Coefficient In-value5 •••••••••.•••••
Entrance Loss Coefficient of, Culvert Opening •....•....•.
CI_Ilvet-,t Le'(,gth (feet) ..••..••..•....••....•....••.•..•..
Culvert Slo~e (feet per foot) ..........•...••••...•.....

\iALLiE

8
1
(). (>·3(>(>

0.50

====================================================================

•
PROGRAM RESULTS:

F1':'\o'J Tail wat e'r-'
,Rate Deptr,
(cfs) (ft)

Headwate'r~ (ft)
I'nlet Out let
CO'(lt 'r~CI I CC,'(lt 'r~O I

Nc' 'r-' rI1 a I
Depth

(ft)

Critical Qepth at
Deptrl OI.lt let

(ft) (ft)

[ll,.\t 1et
\/e 1 Cle' i t Y

(f~)-=. )

•

15. (l (). -'C" O. "7C" 1 L~9 O. :35 () .23 (1 2::5 "'7'3~,,-I _'>oJ . . J• .
335. 0 ,-, 47 .::' '34 ":' 00 ,-, 47 1 0'::' ,-. 47 to':' ," .-c. \-. ~. Co. . \-' \- c. ,_I. t:..~:l

2::'31 (> ,-, 73 27 .' S(> ,-, 7":' ,-, 02 -:' 73 c:.- ,_0,--:. c. -'. ~. Co. • o.J c. \- . "_I .. :' ,.
542. 0 .' 00 C" 49 C" 28 .' 00 ,-. 8 ; ";,

~)() 8. ,-'., .-',-'. ...J. ...J. ~'. c • ... ~" :::oc_
8'-'C" 0 -:;' 00 7 .48 6. 84 -;, ()() 00 ..;:... (i(l '! 1 ~tSC-I. ~. ~'. ~'. .

======================================~===~=======r=========~=======

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (C) 1985
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) B95~8322. All Rights Reserved. .



COMPUTATION DATA SHEET

Prepared by .:rSE:. Date }--21- 1)
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COMPUTATION DATA SHEET
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• BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Feb~-'l.la·r-'y 11,1'3'31

====================~===============================================

PROGRAM INPUT DATA:
DESCRIPTION

CI.ll "/e·r-·t S cla'n (l-Ji d tI-l <:tf 0 Cle's"1 i 'n g) ( feet) ••••••••••••••.•••
Cl.llvet~t Rise (height I:,f Opel"lil"lg) (feet) ••••••••••••.•.••
FHl-JA Chat~t Number"' (8,9,10, 11, 12 Cl'rO

, 13) .
Scale Number on Chart (Type <:tf Culvert Entrance) •••••••.
l'r1a'(I's"1 i 's"lg 's Ro l.lgh'(le~,~, Coef f i c i e's"lt ('(I-val ue) •••••••••.•••••
Entrance L~5S Coefficient of Culvert Opening ••••••.••.••
Culver-·t Length (feet) •••••••••••••••• ~ ••••••••••••••.•••
Culvert Sl<:tpe (feet p~r fo<:tt) •••••••••••••••••.•.•..•.••

I)ALUE

1() .. ()(l

2. (II.)

8
1
(). (}2;()O

(j. :.;(;

25. ()
0.0(l50

====================================================================

•
PROGRAM RESULTS:

F l.:·w T a i hJat e'r-'
Rate Deptll

(cfs) (ft)

Headwate'r-' (ft)

Il"llet Outlet
CC'l"lt 'r~CI 1 Cont 'r-'C' 1

NO'r~rl1a 1
Depth

(ft)

Cr-' i t i ca 1
Dept!""1
(ft)

De pt h cit
Out It:?t

(ft)

Clut 1et.
\·'e 1CtC' i t y'

( f ::lS )

138. (l ,-, 00 -:;, 45 2~ • E,O .=. 00 . 8 . .'-. (>(1 '30c. ~'. t-. ! . ! c. ::':".

153. (> ,-, Cl i.) "7- 87 .~. '3'3 .=. (>0 1 gLr 2. ()() 7 ,.- r.:'
c. .o-J • o-J. t- • . > C,. ,_,I

1E-7 (> .::,' 00 4. 3() 4. 40 ,-, 00 ':.. (H) .'-. 00 B. '';'t:',. L- • L::•• '_a c. -.-'-'

====================================~=========~=====================

BOX· CULVERT ANALYSIS .cOMPUTER PROGRAf'!1 Ve'r~sic'~-I 1. Lf CClpY'r~ight (c) l'3BE·
Dc,d:sC11"1 & Associates, Il"lc., 7015 W. Tidwell, #107; HO'.lst.:,n, TX 77(i'3~~

(713) 835-8322. All Rights Reserved.



COMPUTATION DATA SHEET

Prepared by ":;Se:,. Date
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COMPUTATION DATA SHEET

Subject . l,VH-:cre -rAM/AGI:tA fUA AQM~ .Prepared by. ;Tst=:,. Date ; -2/- 1)

•



CURRENT DATE: 02-11-1991

.,.ENT TIME: 13:34:17

FI-W. CULVERT ANALYSIS
HY-8, VERSION 3.2

FILE DATE: 01-23-1991
FILE NAME: WT2

I I I

Cl SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I I I
L I INLET OUTLET CULVERT I BARRELS I
Vi ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I

I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I
1 I 887.00 886.95 30.00 I 1 RCPE 4.08 2.67 .012 CONVENTIONAL!

2 I I I
3 I I I
4 I I I
5 I I I
6 I I I

I I I

SlM'IARY OF CULVERT FLCItlS (CFS) FILE: WT2 DATE: 01-23-1991

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR

887.00 0 0 0 0 0 0 0 0 1
893.83 100 100 0 0 0 0 0 0 1
895.39 400 113 0 0 0 0 0 286 7

~95.54 600 114 0 0 0 0 0 480 4
15.67 800 116 0 0 0 0 0 681 4

. Cl95.79 1000 117 0 0 0 0 0 881 4
895.90 1200 117 0 0 0 0 0 1074 3
896.00 1400 116 0 0 0 0 0 1274 3
896.10 1600 114 0 0 0 0 0 1477 3
896.20 1800 112 0 0 0 0 0 1680 3
896.29 2000 109 0 0 0 0 0 1884 3
895.00 110 110 0 0 0 0 o OVERTOPPING

SlM'IARY OF ITERATIVE SOLUTION ERRORS FILE: WT2 DATE: 01-23-1991

<2> TOLERANCE (%) • 1.000

HEAD . HEAD

ELEV(FT) ERROR(FT)
887.00 0.00
893.83 0.00
895.39 -0.00
895.54 -0.01
895.67 -0.01
895.79 -0.01
895.90 -0.00
896.00 -0.00
896.10 -0.00
896.20 -0.00

• 896.29 . -0.00

~l> TOLERANCE (FT) • 0.010

TOTAL
FLG/(cFS)

b
100
400

.600
800

1000
1200
1400

1600

1800
2000

FLG/
ERROR(CFS~

o
o
1

5
4

"2

9
10
9
8
7

%F~;
ERROR;
0.00'
0.00;
0.26
0.91
0.47
0.25
0.75
0.72
0.58
0.45
0.34



~:.NT DATE: 02-11-1991
""'~NT TIME: 13:34:17

2

FILE DATE: 01-23-1991
FILE NAME: WT2

OJLVERT ,

PERFORMANCE OJRVE FOR BARREL(S)

Q IioIE 1\oIE
~

ICi 00i FLGI CCE FCE TCE VO

(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (ft) (ft) (fps)
0 887.00 886.95 0.00 -0.05 O-NF 0.00 887.00 0.00 0.00

100 893.83 887.87 6.83 5.91 4-FF 0.00 0.00 0.00 11.36
113 895.27 889.04 8.27 6.88 4-FF 0.00 0.00 0.00 12.66
114 895.42 889.59 8.42 6.98 4-FF 0.00 0'000 0.00 12.80
116 895.54 890.07 8.54 7.51 4-FF 0.00 0.00 0.00 12.92
117 895.66 890.49 8.66 8.01 4-FF 0.00 0.00 0.00 13.03
117 895.74 890.88 8.74 8.45 4-FF 0.00 0.00 0.00 13.11
116 895.7S 891.24 8.65 8.75 4-FF 0.00 0.00 0.00 13.22
114 895.89 891.57 8.36 8.89 4-FF 0.00 0.00 0.00 12.94
112 896.03 891.88 8.09 9.03 4-FF 0.00 0.00 0.00 12.67
109 896.16 892.18 7.83 9.16 4-FF 0.00 0.00 0.00 12.41

El. inlet face invert 887.00 ft El. outlet invert 886.95 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

~. SITE DATA -- OJLVERT INVERT *' *,*1_...***_
.....J INLET STATION (FT) 0.00

INLET ELEVATION (FT) 887.00
CXJTLET STATION (FT) 30.00
CXJTLET ELEVATION (FT) 886.95
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0017
OJLVERT LENGTH:ALONG SLOPE (Fl) 30.00

***- OJLVERT DATA SlJ't4,ARY ****-*--***-
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIA!
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND' WALL
INLET DEPRESSION

ELLIPTICAL
49.00 FT
32.00 F1

CONCRETE,
0.012 .

f

CD/VENTI()W..
SQ. EDGE "WITH HEAtWAlL ,.
NONE



~.. RIRENT DATE: 02-11-1991
,....,,~ENT TIME: 13:34:17

. TAILWATER

***_ REGULAR Q-lANNEL CROSS SECTION -****--

3

FILE DATE: 01-23-1991

FILE NAME: \olT2

BOTI()oI WIDTH (FT)
SIDE SLOPE H/V (X: 1~)

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT EL.EVATION (FT)
OJLVERT NO.1 OUTLET INVERT ELEVATION

30.00

2.0
0.006
0.030

886.95
886.95 FT

******* UNIFORM FLCloI RATING OJRVE FOR [)G,!NSTREAM Q-lANNEL

FLCloI
(CFS)

0.00

100.00
400.00

600.00
800.00

1000.00

1200.00
1400.00

1600.00

1600.00

2000.00

W.S.L
(FT)

886.95
887.87

889.04
889.59
890.07

890.49

890.88
891.24

891.57
891.88

892.18

FROODE
NLt1B£R

0.000
0.626

0.684
0.698
0.706

0.713
0.717

0.721

0.724

0.726

0.728

VEL.
(FPS)

0.00
3.41

5.61
6.44
7.08
7.61
8.07
8.47

8.83
9.15

9.45

SHEAR
(PSF)

0.00
0.33
0.76
0.96
1.13

1.28
1.42
1.55

1.67

1.79

1.89

ROACloIAY OVERTOPPING DATA

ROAOtIAY SURFACE
EMBANI:Jo1ENT TOP WIDTH (FT)

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

GRAVEL

20.00
450.00

895.00



• BOX CULVERT ANALYSIS
C01PUTATION OF CULVERT PERFORMANCE CURVE

February 11, 1991

PROGRAM INPUT DATA:
DESCRIPTION VALUE

--------------------------------------------------------------------
Culvert Span (Width of Opening) (feet) ••••••••••••••••••
Culvert Rise (Height of Opening) (feet) •••••••••••••••••
FHWA Chart Number (8.9.10.11.12 or 13)••••••••••••••••••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
Manning's Roughness COefficient (n-value) •••••••••••••••
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) •••••••••••••••••••••••••••••••••••
Culvert Slope (feet per foot) •••••••••••••••••••••••••••

15.00
1.50
8

1
0.0300

0.50
30.0

0.0050

======z==========~================================================s=

--------------------------------------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

143.0
179.0

1.50
1.50

2.77
3.65

3.11 1.50
4.11 1.50

1.41
1.50

1.50
1.50

6.36
7.96

=================================================================sa:
BOX CULVERT ANALYSIS O)o\PlJTER PROGRAM Version 1.4 Copyright (c) 1986
Dodson & Associates. Inc•• 7015 W. Tidwell, '107. Houston. TX 77092
(713) 895-8322. All Rights Reserved.
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• BOX OJLVERT ANALYSIS
~ATION Of OJLVERT PERFORMANCE OJRVE

February 11, 1991

==============.===~=================================== =======-======

PROGRAM INPUT DATA:
DESCRIPTION VALUE

--------------------------------------------------------------------
Culvert Span (Width of OpeninQ) (feet) ••••••••••••••••••
Culvert Rise (Height of OpeninQ) (feet) •••••••••••••••••
FHWA Chart Number (8,9,10, '1, 12 or 13)••••••••••••••••••
Scale Number on Chart (Type of Culvert Entrance) ••••••••
Manning's Roughness Coefficient (n-value) •••••••••••••••
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) •••••••••••••••••••••••••••••••••••
Culvert Slope (feet per foot) •••••••••••••••••••••••••••

6.00
1.40
8
1

0.0300
0.50

30.0
0.0050

.,
====================================================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Nannal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--------------------------------------------------------------------

24.0 1.24 1.28 1.49 1.24 0.79 1.24 3.23

57.0 1.40 2.91 3.51 1.40 1.40 1.40 6.79

67.0 1.40 3.58 4.38 1.40 1.40 1.40 7.98

73.0 1.40 4.04 4.96 1.40 1.40 1.40 8.69

==========================================~=========================

BOX QJLVERT. ANALYSIS C01PUTER PROGRAM Version 1.4 Copyright (c) 1986
Dodson & Associates, Inc., '7015 W. Tidwell, '107, Houston, TX 77092. .
(713) 895-8322. All Rights Reserved.
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>.
BOX OJLVERT ANALYSIS

W'lPUTATIOO Of OJLVERT PERFORMANCE OJRVE
FebrUary 11, 1991

====:===============================================================

PROGRAM INPUT OAiA:
DESCRIPTIOO VALUE

--------------------------------------------------------------------
Culvert Span (Width of Opening) (feet) ••••••••••••••••••
Culvert Rise (Height of Opening) (feet) •••••••••••••••••
FHIolA Chart Number (8,9,10,11,12 or 13) .' .

Scale Number on Chart (Type of Culvert Entrance) ••••••••
Manning's Roughness Coefficient (n-value) •.••••••••••.••
Entrance Loss Coefficient of Culvert Opening••••••••••••
Culvert Length (feet) •••••••••••••••••••.•••••••••••••••
Culvert Slope (feet per foot) ••••••••••.••••••••••••••••

6.00
4.00
8
1

0.0300
O.SO

30.0
O.OOSO

•
============================~=======================================

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Nonnal Critical' Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

90.0 3.20 3.06 3.51 3.20 1. 91 3.20 4.69
120.0 4.00 3.73 4.67 3.99 2.32 4.00 5.00
242.0 4.00 7.15 7.19 4.00 3.70 4.00 10.08
253.0 4.00 7.52 7.SO 4.00 3.81 4.00~ 10.54

=====~=====z=========================================.==============

BOX OJLVERT ANALYSIS ,WoIPUTER PROGlW1 Version 1.4 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107. Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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•.:roject Description

.Worksheet

Flow Element

Method

Solve For

Input Data

R100A
Worksheet for Irregular Channel

R100A

Irreguiar Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options.

0.003600 ft/It

165.00 cfs

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Methol

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

•

' cr.itiCal Slope
. Velocity

:: . Velocity Head

Specific Energy

Froude Number

Flow Type

0.038

1,315.48 It

1,314.50 to 1,318.00
109.8 1t2

212.86 tt

212.82 tt

0.98 tt

1,315.11 tt

0.029362 ft/tt

1.50 ft/s 4:-.

0.04 It

1,315.51 tt

0.37

Subcritical

RoughlJess Segments

Start
Station

10+00

15+00

15+70

End
Station

15+00

15+70

16+12

Mannings
Coefficient

0.040

0.035

0.040

Natural Channel Points

•

Station
(tt)

10+00

12+70

15+00
·15+30

15+70

16+00

16+06

16+12

Elevation
(tt)

1,318.00

1,316.00

1,315.00

1,314.50

1,314.50

1,315.00

1,316.00

1,318.00

q:\99551\sun city grand 2\routings.fm2
11/02/00 01:17:57 PM © Haestad Methods, Inc.

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

R101
Worksheet for Irregular Channel

R101

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.006700 ft/ft

190.00 cfs

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Metho.

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

•

Critical Slope

._ Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.035

1,321.32 ft

1,320.00 to 1,326.00
52.8 ft2

50.03 ft

49.83 ft

1.32 ft

1,320.99 ft

0.019126 ft/ft

3.60 ft/s

0.20 ft

1,321.52 ft

0.62

Subcritical

Roughness Segments

Start
Station

10+00

12+90

13+50

End
Station

12+90

13+50

15+00

Mannings
Coefficient

0.040

0.035

0.040

Natural Channel Points

•

Station
(ft)

10+00

12+40

12+90

13+10

13+40

13+50

14+10

15+00

Elevation
(ft)

1,326.00

1,324.00

1,322.00

1,320.00

1,320.00

1,322.00

1,322.00

1,322.00

q:\99551\sun city grand 2\routings.fm2
11/02/00 01 :18:25 PM © Haestad Methods, Inc.

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

R102A
Worksheet for Irregular Channel

R102A

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.004200 ftIft
540.00 cfs

Current Roughness Method

Open. Channel Weighting Method

Closed Channel Weighting Methol

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

•

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.038

1,305.02 ft

1,303.00 to 1,308.00
229.1 ft2

251.62 ft

251.40 ft

2.02 ft

1,304.44 ft

0.023906 ft/ft

2.36 ft/s~

0.09 ft

1,305.11 ft

0.44

Subcritical

Roughness Segments

Start
Station

10+00

17+30

18+10

End
Station

17+30

18+10

18+22

Mannings
Coefficient

0.040

0.035

0.040

Natural Channel Points

•

Station
(ft)

10+00

14+00

17+30

17+50

17+90

18+10

18+16

18+22

Elevation
(ft)

1,308.00

1,306.00

1,304.00

1,303.00

1,303.00

1,304.00

1,306.00

1,308.00

q:\99551\sun city grand 2\routings.fm2
11/02100 01: 18:53 PM © Haestad Methods, Inc.

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

37 Brookside Road Waterbury, CT 06.708 USA (203) 755-1666 . Page 1 of 1



• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

R106
Worksheet for Irregular Channel

R106

Irreguiar Channel

Manning's Formula

Channel Depth

Slope
Discharge

Options

0.002700 ft/ft
870.00 cIs

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Metho.

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical E'levation

•.

Critical Slope

Velocity
•... Velocity Head

Specific Energy

Froude Number

Flow Type

0.038

1,290.75 ft

1,288.00 to 1,292.00
377.7 ft2

307.86 ft

307.53ft

2.75 ft

1,289.66 ft ,

0.021144 ft/ft

2.30 ft/s

0.08 ft

1,290.83 ft

0.37

Subcritical

Roughness Segments

Start
Station

10+00

14+40

15+40

End
Station

14+40

15+40

15+49

Mannings
Coefficient

0.040

0.035

0.040

Natural Channel Points

•

Station
(ft)

10+00

13+80

14+40

14+80

15+20

15+40

15+43

15+49

Elevation
(ft)

1,292.00

1,290.00

1,289.00

1,288.00

1,288.00

1,289.00

1,290.00

1,292.00

Project Engineer: Engineering & Environmental Consultants
q:\99551\sun city grand 2\routings.fm2 Engineering & Environmental Consultants FlowMaster v6.0 [614e]
11/02/00 01 :19:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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:= 8 ";:: ~\0 ~ tf
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Reemes Road Channel, from Bell to Greenway
Worksheet for Irregular Channel

Project Description

Z/Li

Worksheet

Flow Element

Method

Solve For

Input Data

Slope 002800

Discharg, 408.00

Options

Irregular Channel

Irregular Channel

Manning's Formul

Channel Depth

ft/ft

cfs

Current Roughness Methe >ved Lotter's Method

Open Channel Weighting>ved Lotter's Method

Closed Channel Weightin! Horton's Method

Results

•

Mannings Coefficiel 0.021

Water Surface Elev 48.74 ft

Elevation Range ;.36 to 52.00

Flow Area 117.5 ft2

Wetted Perimeter 134.87 ft

Top Width 133.07 ft

Actual Depth 3.38 ft

Critical Elevation 48.52 ft

Critical Slope 0.007235 ft/ft

Velocity 3.~7 ft/s

Velocity Head 0.19 ft

Specific Energy 48.93 ft

Froude Number 0.65

Flow Type Subcritical

Roughness Segments

Start
Station

4+35

4+36

4+55

5+23

5+31

5+67

End
Station

4+36

4+55

5+23

5+31

5+67

5+69

Mannings
Coefficient

0.025

0.013

0.018

0.013

0.030

0.024

Natural Channel Points

Station Elevation
(ft) (ft)

•
4+35

4+36

4+54

4+55

4+89

5+23

5+24

5+31

52.00

48.50

48.10

47.60

48.40

47.60

48.10

48.31

untitled.fm2
10/23100 02:42:45 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

<c> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2



atural Channel Points

•

•

Station
(ft)

5+33

5+45

5+54

5+58

5+67

5+69
5+69

Elevation
(ft)

48.34

48.36

45.36

45.36
48.36

48.36
50.50

Reemes Road Channel, from Bell to Greenway
Worksheet for Irregular Channel

untitled.fm2
10123100 02:42:45 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614ej

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



jReemes Road from Bell to Greenway
Cross Section for irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Irregular Channel

Irregular Channel

Manning's Formul

Channel Depth

Mannings Coefficiel 0.021

Slope 0.002800 ft/ft

Water Surface Elev 48.74 ft

Elevation Range i.36 to 52.00

Discharge 408.00 cfs

• 52.00

49.00

47.00

45.00
4+20 4+40 4+60 4+80 5+00 5+20 5+40 5+60 5+80

V:4.0~
H:1
NTS

•
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10/23/00 02:42:09 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614ej
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Subject WHIT f TAN ks ,I AGuA f RIA ADM S

COMPUTATION DATA SHEET
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Subject \N HITETA Nks I A(j uA f RI A t! DMS

COMPUTATION DATA SHEET

Prepared by G. A0l.1AD Date 10 - 15 - 90
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Subject \AI HIT ETA Nks .I AG\loA ERI A ADM 5

COMPUTATION DATA SHEET

\ ,.

Prepared byG. AOW{) Date 10 ~ S -c:jo
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Irregular Channel - 1

Irregular Channel

Manning's Formula

Channel Depth .

R118 from CP118 to CP126
Worksheet for Irregular Channel

•

Project Description--------
Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Discharge

Options

0.004500 ft/ft

90.00 cfs

Current Roughness Method. Improved Lotter's Method

Open Channel Weighting Method. Improved Lotter's Method

Closed Channel Weighting Metho. Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

, . Specific Energy

Froude Number

Flow Type

0.035

1,190.37 ft

1,190.00 to 1,192.50
76.7 ft2

290.20 ft

290.20 ft

0.37 ft

1,190.22 ft

0.032077 ft/ft

1.17 ft/s

0.02 ft

1,190.40 ft

0.40

Subcritical

Roughness Segments

Start
Station

10+00

16+60

End
Station

16+60

23+50

Mannings
Coefficient

0.035

0.075

Natural Channel ~oints

•

Station
(ft)

10+00

10+01

10+30

11+40

12+60

16+60

23+49

23+50

Elevation
(ft)

1,192.50

1,192.50

1,192.00

1,190.00

1,190.00

1,191.00

1,192.00

1,192.00

Cf.o55 S€C,(1o;J

untitled.fm2
11/01/00 02:15:38 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]
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COMPUTATION DATA SHEET

Subject wHIT f TAN ks .I AGLLA f RI A Il...1o<D:..L.M:..J,.&.S Prepared by G. AOLOO Date ,0 - 8 - Sl 0

•

,
I , I I !

, I I Ii I !; I

l Rill IWr,. 'PA Rfl1& . ) I i
,

IIVI ... llf- I

I i i I
I I !,,

I ,

i

I

i
i
i

I
!
I
I

I !

j , I I: I t. ~ 0 I I I :
; ; . .J~:2 I""~'II I .7 .. .... ,1' I' ; 1--1. i ! I
I I iii ! I : I ! i ;'. ,----:-.--'-"-

if
',: ;;__ .i-!. -I', -- '.- -I j: ! j' I I Ii: Ii! . ;: : i i f--:- o

•••

I

--

--. --'_-1.---+--I-+--I--I-~I---4--+-+--+--I--+--+--+--+--+--+--+---j-.--l-~.-......~_. -'i _00. l-. . i-·
I ll$T'~1 I ! f ~ !;: ! ~

--,- - - I . I" r,.)\ -- '. -;--:'i--!--+-+-4---I--+--+-~-H--t--1--+--I--I-+--I-~-;--- . ..... . .-
j I ~ .! : i I I I I : i

IRsi !. 7/ i I ; ; ,I r i :! I..•• --1-.....--

-l-L..I __..;... i ! ~ :.-Ij!--+--+--t'--+'-+--I---+--+--+--+--+--+---j-.---j-.--+--I--I-..I-l-- _..L..:._1 ..
. .' T I I i '.:1 I,! \'-t-!.__!.-..;..- I' . I

, Iia't ':/'e &"~ 'j'"
_1__ :' ; .•.J\'-~d~ l·!~(~uJ Ndut.n It .ull I~ (JIll' , o.

J ; ! ,i .:! I ~! i'! i 0 IV I it. 0 ~ I ;

iRd ! ...1.1 A~" i : . ~ ~ .. i_-+--r..u'''-P-'t,,+-C'-+--1..1o.1?LfrJ!Wo'n'+--t-~'"u;'It:1-''q~,I~---4--+"-+-+ I I I
I I ! : : w+t- Ii· ' -: -' , .\. +-1"'-

-Hi-T··t1 : I . . --ilo ··-t'-l·-
-H--i-'! "ll'b~j! LChDI I.A .. ~ ( )i~·-(··.t 1 ! -:- .1-.0

•

1-· i ···r .. I.)·~..·I-··I· .mj... 1, ",-.~ RBi" J··..·IB. 8'1 !,:._.~.: R:..,_B \

~ :', _jiB+H±t'! IM"l HRn I" OM />111 11WktJ:B~
--L.iEJL' '+.A I I i 17" 17~R iI' .f 112 .~/? ~j. I !l:! Ii: '
_J_LL~~ill : I f~ Ll; 2..1.r--r--lo-l~f~-f! _~.._.J __..._l._.· : : : t I! i I '!:'

--,-~-.-....... ..• . ... -_ ..... ·~.·_---'-~·-11:---.; - I j' j' . ! ~-,_._. ~._.. : - ..... -
! i :: j:! . "'

- ... ~ •.• ~ _... _ .... .-1•• - ~- •.• ----.... r-~.~



SUbject W-H1Tf TANks /AG-UA ERIA ADMS

COMPUTATION DATA SHEET

Prepared byG,AQUID Date 10 - g -~O

•.~..

: .

i . i . l ; ill i I
1-+-!f-'--;·-+I--+-·I--1-·~-~;-+;--tI-+-+-+i~:--l...-+-j--+--j-~I!--l-l-l--!-l--l-l-l---'--!i _. T r-

irJn~ -~u:OiO~N--~AiTAI. +-; ' ; j i
i :: i ~ .L L l_+-t--t-I -ijf~----;--f--+--f--+--+--t--+--+--+--t--+-+-+_I- "tt J,'-'

!. I .! I -: -.,. I r
; ~ f , fIi:



COMPUTATION DATA SHEET

Subject wHIT f TAN ks I AG-lJ.A f RIA ADM $ Prepared by G. AD UAD Date ,(/ - a- <j 0

i : ,
I
!

,
I

, " ; I" ',' "', I, i ; \-'! I I ! I ,! iii
,....:--.:~---:...._;--l----'!--i-R?--'n!''--I1+t1I-+-~Jr;."';"P-)A.f-l~-+AI--+-M~-li!-F+~,,-+-~j -+-+-j;...-..i-\-rl-l-t'

I L. i , i II
~ !

I :
. I I I, , ;

iii iii I i I I ' i; I !: : i i ;

I-H::(:!'D:::'It:~'l r?~=t111::+0=+i! (~p~.=t1l<:::L+::t!....,iH.-rIITIHH,llllll-"j!--.~.-I ..~.i_! 1 J.-=
1--+--1----+-+'-+-'-t- I I! I I 1 .!--I~~J._.. ~_ .. ~__

1 i j :I! ! J_.J--+-+-+-+--+--+--il--,.i--+--+-+-+-+_.: .. ; l-.-;.J_-~-,-_.-
M;l:lllo/l) I!J~"'N. INl~RMAI ill Pil ! i ij . I ; :

\11: -;;;;
I -,

,-,.f
I

; i I I I! i I ! I i I Ii.
I

I
I 'I' :, T ' ~-,._._-

,! t I i I I . I I ',' I
'! "i! iiI.'

':rl'f'I~ _ ~knlhl\ ~AiT b. i i 1 ,\ I 1 7--
I Iii i' r-'-;"

1-~f--'1-+-+'-+-;-. -t--+---+--t--t-+-+-t--i:-t-+-+-+--t--t-.,....j-.,....j--+--+-....,lr-+-_~ -f-+-t-+-+--I I I !: I , I I I i

~.. II~rrf ~ I C rz. j :• i I : I ; i

I i
' "~,Ii :--~·--·~--1··-+-j--"':"-

! ! I I. ;:
1-f-1--11...---!-!-+,,-,+'r--+n<--+'-+--+---+1-+1--i-:: --t-!-,+-If---1--+-,.+-+I-t-:-+-+-+-+-+-1-,L"--i;~~··~F~~ ~.·=r-.r~.~~:~

c -1---4._.,.ll.S.T
I
,'::' _I: -1-';-,-+--l-.+--!-l-l-l---1I--l~-..l-:--+-,'I ."+--+--+--I- ·······!-·-I--·I·· ; .. ; ...

I -- i I ; i !;;. .1 I . ,

. ,. ;

!
i ~, l,l~

! I, I

IRr ttlIt ~

"



COMPUTATION DATA SHEET
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R122-133

Irregular Channel

Manning's Formula

Channel Depth

R122 to CP133
Worksheet for Irregular Channel

•

Project Description----,----
Worksheet

Flow Element

Method
Solve For

Input Data

Slope
Discharge

Options

0.004200 ftlft

760.00 cfs

Current Roughness Method

Open Channel Weighting Method

Closed Channel Wei~hting Methol

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width
Actual Depth

Critical Elevation

Critical Slope

Velocity
VeloCity Head

Specific Energy

Froude Number

Flow Type

0.035

1,221.66 ft

1,218.00 to 1,224.00
145.0 ft2

55.17 ft

54.27 ft

3.66 ft

1,220.64 ft
0.014350 ftJft

5.24 ltIs c6:
0.43 ft

1,222.09 ft

0.57

Subcritical

Roughness Segments

Start
Station

10+00
10+60

End
Station

10+60
11+19

Mannings
Coefficient

0.Q18
0.035

N5T1'S:::
-/:\Joe.~~ -* (·n~ \'t'\~')

zGA·O

NatUral Channel I?oints

.-

Station
(ft)

10+00

10+30

10+60

10+76

.11+01
11+17

11+18

11+19

E;levation
(ft)

1,222.00

1,222.00

1,222.00
1,218.00

1,218.00

1,222.00

1,223.00

1,224.00

- 1,7
..;...---'"

Project Engineer: Engineering & Environmental Consultants
q:\99551\sun city grand 2\routings.fm2 ·Engineering & Environmental ConSUltants FlowMaster v6.0 [614e1
11/08/00 03:15:42 PM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



eject Title [nOr ~a3.
Subject C'w.. I/\/NQ .po J!--C Rlz.:Z..'6
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• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

R122B
Worksheet for Irregular Channel·

R122B

Irreguiar Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.003800 ft/ft

525.00 cfs

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Methol

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

•

Critical Slope

Velocity

.... Velocity Head

Specific Energy

Froude Number

Flow Type

0.021

1,230.50 ft

1,229.00 to 1,232.00

106.5 ft2

85.98 ft

85.03 ft

1.50 ft

1,230.30 ft

0.006622 ft/ft

4.93 ftls

0.38 ft

1,230.88 ft

0.78

Subcritical

Roughness Segments

Start
Station

0+00

0+20

0+80

End
Station

0+20

0+80

1+00

Mannings
Coefficient

0.035

0.018

0.035

Natural Channel Points

•

Station
(ft)

0+00

0+10

0+20

0+20

0+80

0+80

0+90

1+00

Elevation
(ft)

1,232.00

1,230.00

1,229.50

1,229.00

1,229.00

1,229.50

1,230.00

1,232.00

q:\99551\sun city grand 2\routings.fm2
11/06/00 10:55:05 AM © Haestad Methods, Inc.

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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• TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

February 28, 1991

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •...................
Manning's Roughness Coef£icient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet), ......•......................

VALUE

o.ooos
0.016C
2.00
2.00

10.0

===="================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Widtt

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ftl
--------------------------------------------------------------------

1 .0 29.5 2.46 0.468 0.094 1 .094 12.0 14. (
2.0 101 .2 3.62 0.511 0.203 2.203 28.0 18. (.' 3.0 215.8 4.50 0.536 0.·314 3 .. 314 48.0 22. (
4.0 377.5 5.24 0.555 0.427 4.427 72.0 26. (

~ 5.0 591 .1 5.91 0.571 0.543 5.543 100.0 30. (
6.0 861.3 6.52 0.584 0.661 6.661 132.0 34. (
7.0 ~ 1192.7 7.10 0.595 0.783 7.783 168.0 38. (
8.0 1589.9 7.64 0.605 0.907 8.907 208.0 42. (
9.0 2057.2 8.16 0.615 1 .035 10.035 252.0 46. (

10.0 2598.9 8.66 0.623 1 .165 11 .165 300.0 50. (

===================================================================:
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1981
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 7709:
(713) 895-8322. A manual with equations & flow chart is available.

. "'
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. KK R194B

KM ROUTE DETENTION BASIN FLOWS FROM CP194B TO CP194C
RS 7 -1 0
RC .016 .016 .016 2640 .0011
RX 2000. 2007 2013' 2020 2030 2037 2043 2050
RY1099.5 1096.2 1092.8 1089.5 1089.5 1092.8 1096.2 1099.5
*



Prepared By---L.....:-,..L.-...:...- Checked By Page _

~

-b"/6L'+ ~ D I'(.d-. ~(J..\;~'1-S A-s o-~ct h~{

E; "R' C \--- .D~ ).~ "'- ~ J-L ( I'

HC L..j J • .j,:)

KK R194C
KM ROUTE FLOW FROM CP194C TO CP195
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KK R195
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01252
Worksheet for Irregular Channel

•----Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

untitled.fm2
10252
Irregular Channel
Manning's Formula
Discharge

1<. Dr: Z~~

~r.J(..rlr;;-l'\l ~(.eJ+ j{ t t-u

Start Station
1,000.00

Channel Slope 0.003300 ftlft
Water Surface Elevation 1,010.00 ft
Elevation range: 1,008.50 ft to 1,010.00 ft.

Station (ft) Elevation (ft)
1,000.00 1,010.00
1,010.00 1,010.00
1,025.00 1,008.50
1,525.00 1,008.50
2,010.00 1,008.50
2,025.00 1,010.00
2,035.00 1,010.00
2,035.50 1,010.00

:. ~R.:;e::.:s:.=u.:..:;lts:.-.-__,---__--,- _
Wtd. Mannings Coefficient 0.075
Discharge 2;214.74 cfs
Flow Area 1,500.00 ft2
Wetted Perimeter 1,015.15 ft
Top Width 1,015.00 ft
Height 1.50 ft
Critical Depth 1,009.04 ft
Critical Slope 0.100927 ftlft
Velocity 1.48 ftls
Velocity Head 0.03 ft
Specific Energy 1,010.03 ft
Froude Number' 0.21
Flow is subcritical.

End Station
2,035.50

Roughness
0.075

1'1

•
01/04/01
08:44:08 AM

r

Haestad Methods; Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755·1666

FlowMaster v5.13
Page 1 of 1
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Subject WHITETANks ,I A(j uA ERI A ADM 5

COMPUTATION DATA SHEET
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I I Ii; U . iii I I I . Ii! ~ I I !
': ! j. -'_._1.-,--.1 . i I ; I , I __;_'--+_, j ., ., __

I ! i i ! I ! i<ntLThwh iPAIRAirvl~'liF . s : : ; : ! I !.! ;
I ; 'I ' ~ I . . 'I I I '", ii' I i I I I I , , ! ! ; I

i !(P/l~" 110 ICP?9."A' ! I I j i! i j I i r1--:--1 I I I i I Iii ;:---:-;
._ .__;!L..----l.-+-+1---+1-+'-+1-+1-+-+--+--t-I -+-_':---::!:;---+i--t-t---ti---"!"!--t---t,'-J- I i .~_.:._-- -t._[~j~- :_

I MFfTI 0) I!JCJr'J. 'NmRM;I}1l Pirl~1 Ii i i! i ; r i :

Ii' : ! 1 ! ii' !
, ! ; l--t--t--t--+--+--+I-+-"-j--:--'-;-I--+--+--+-!-I!---'r-j

I iii !

I
I

v ' ~

± Inn <;plt'
I I !~

: ! I 111-

1-+-1 -+--<I~_--+'--+-+----+-1-+-+'--r-'-t--t--t-i' -t-I _i!---i!--ti-'-t--t--t--t--ti--ti--t--l.
i
--+--i!+f-H-' i

'1 'ii I I! i I I I I' ,I t ! "I I j-1_

1-+-
1

-+--+--fi--t-_+-+I-t---+--+-t--t-
I
-t-

1

-+--'!---i'--t'--t--t--ti-;-tl--t--t--+--+'--+---7-,----r-i--t-+=r-'-tl-J-
I I NSiPS i ,I Ie; I i J

1--+-!'---j-~·--t~I~--rI--+---+--t--t--t--t-,-+t-r+--+--""'I---1H---'j---+I--4j--+-+-+i--+-+-j' -~-I--1 1-----'- j--

IQc:: i, I 9" 10! I- .~ i I r i I I i I I
lev , :! I ,; Ii!) I I -~'! i

: ; '~--+-+~;:--:.- ._+---j-:-~-~'-+-~-+--4---+--+;-+-+--+-+--+--+--i--t-

I~+-t-I:-I1"---+:-"-+fJ--+I'-"1~+-+-+}J';(+-L
1

--+-JI-t--t-N-JI-
i
'
q
(-:t-
1
\,.,! t/1.,)/ : :'i-I"", • ~ · >- D-! +l-

I I Ii I i '!~ I : ! V !!' ~_ ! i Z ..IG 0 I
~=::I:R~~(=:=:=.. :It=::'~~=,:do':t::=:'=::.:1 i ;,,,,,,-+'rJ-Ll1+---+-n-;-1-i-':;~~'i?-t="'::Ll."""',-\-If--i----'-I-+--+""'"-F'-"l-"~-+--+--f

i !' -4--+!-+--+-+--~-+-'-+--+--I

1-t---i--J--l--+--+--+--l--+-+--f---1--+-J.-+:-+--+-t I

! i" iii I
_ ! -_' ..._.l...cr-·~.....ti.."'--+---l1.M~_+--+--"'l'-t B _~""I'" (Hl ....~.l.-q.}L·._L. -.!RB[~lr=~.BJ~-'--l--'--".. f--g+-oB

i I ! Iii I': !!: I
IRX' 100 1101<;0: 10)0 lI l f) Il~/O I 114Q9,i -.I~I'1CJ !1~loQ
!' ! ! I :!

I -+-~---l ' I ._\- "

Rf I 1°
1

' 1°: IJo 10
1
°8 )OO~ i 10 ,x.~ :-fQ~~-j-q~~)

-1,--+-,-.J:~I..--ti---.--:~--;--t--+;---+--:"'--l--+--+-+-+I--+-,--I-{-+---+--+-1-'-,-+,-+-,--1-,--:.--+-:-+--+--ij'---i'-i
--....-.. i " iii' ;---.---;.-1_----..; __~.__......_.:.._ I _ ..t-._-
-+-;-l_..L_~ __~~~~.~+ ... L_.~ .._. .... ~--t-+--i~~-i.=cl I: I ' ; _i I I ~ ~



• roject Title Loop ~"3
Subject C.~~",-e.-l ~vh~
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S8 296, Channel Route
Worksheet for Trapezoidal Channel

• Project Description

Worksheet Trapezoidal Channel· 1

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data.

Mannings Coefficient 0.030

Slope 0.001000 ft/ft

Left Side Slope 4.00 H: V

Right Side Slope 4.00 H: V

Bottom Width 29.00 ft

Discharge 343.00 cfs

Results

Depth 3.04 ft

Flow Area 125.2 ft2

Wetted Perimeter 54.07 ft

Top Width 53.32 ft

Critical Depth 1.52 ft

Critical Slope 0.012184 ft/ft

Velocity 2.74 ft/s

Velocity Head 0.12 ft

Specific Energy 3.16 ft

Froude Number 0.32

• Flow Type Subcritical

•
untitled.fm2
12/27/00 02:11:55 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

© Haestad Methods, Inc. 37 Brookside Road Waterbury; CT 06708 USA (203) 755·1666 Page 1 of 1



COMPUTATION DATA SHEET

Subject W HIrETAN ks.I A(J UA f RI A ADM 5 Prepared by G. AQUA DOate 2/2./ /9/
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COMPUTATION DATA SHEET

SUbject W HIrE TAN ks/ AGollA ERI A A......D~M~S<---__ Prepared byG. AOUADOate 2/2/ /9/
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S8 296A, Channel Route
Worksheet for Trapezoidal Channel

• Project Description

Worksheet
,

Trapezoidal Channel - 2

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Slope 0.0011 00 ft/ft

Left Side Slope 4.00 H: V

Right Side Slope 4.00 H: V

Bottom Width 22.00 ft

Discharge 499.00 cfs

Results

Depth 4.03 ft

Flow Area 153.6 ft2
Wetted Perimeter 55.23 ft

Top Width 54.24 ft

Critical Depth 2.19 ft

Critical Slope ·0.011178 ft/ft

Velocity 3.25 ft/s

Velocity Head 0.16 ft

Specific Energy 4.19 ft

Froude Number 0.34

• Flow Type Subcritical

•
untitled.fm2
12/27/00 02:16:25 PM

Project Engineer: Engineering & Environmental Consultants
Engineering & Environmental Consultants FlowMaster v6.0 [614e]

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



COMPUTATION DATA SHEET
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COMPUTATION DATA SHEET

Subject wHITE TANks /AG-UA fRIA ADMS Prepared byG. AOUADDate.1L.J.£l31
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Subject wHITE TANks/AG-UA tRIA ADMS

COMPUTATION DATA SHEET

Prepared byG. A0I1ADDate~1
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Subject \NH\TE TAN ks / AG-UA fR.1 A ADM 5

COMPUTATION DATA SHEET
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Subject wHITETANks ,I AGUA f RI A Ii DM S

•

COMPUTATION DATA SHEET
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Subject WHIT ETA Nk5 .I AG- uA f RI A aDM $

COMPUTATION DATA SHEET

Prepared by G. AQUADDate J! 2...4/9/
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Subject WHIT ETA Nk5 / AGollA f RIA Ii DM5

COMPUTATION DATA SHEET
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Subject \N H1Tf TAN ks I ACTLLA ESt A ADMS

•

•

COMPUTATION DATA SHEET

Prepared byG, AOUADoate , 1/2-.4/9/
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COMPUTATION DATA SHEET

Subject \N HIT f: TAN k5 .I AGuA £RI A ADM S Prepared byG. AOUADoate--1.LJW1
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Flow Element

Method

Solve For

Input Data

Mannings Coefficient

Slope
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Left Side Slope
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Bottom Width

Results

S8 313, Channel Route
Worksheet for Trapezoidal Channel

Trapezoidal Channel -1
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Manning's Formula
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Subcritical
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. Velocity

Velocity Head

Specific Energy

Froude Number
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• ,c c.p (,Z. TO CflZO

~RAPEZOIDAL £HANNEL ANA~YSIS
RATING CURVE COMPUTH~IO~

Channel Bottom Slooe (feet per foot) .0134
!"1a'r-I'r"li'r-lg'S R':".\ghness Cc.efficier.t ('("I-V.:.,l'.le) .025
Ct1ariYIEl Side Slope - Left S"ide (horizcfntal/vEt~tical·) 0
Channel ~ide Slope - Right Side (horizo~tal/vertical) 100
Channel Bottom Width (feet) 50,

*** RESULTS ***
(ft)

: ~;(i .. ()('

:. 70.(,(

21':). (:(

;3(,_ 1")(

: 1(} .. (1C

J. 2 .. ()i.)

7'2. I)::) (

......... ",

1 -:'.-::: .. ".' i.. )

(.;;.q f~.)

'; 7'='
_" i .....

2. (;2

1. i 2~

:2.32

() •.~.·4

Energy Flow Area TelD Widtr

(i.72

(i. 15
0.24

t. 128

1.2(14

1. 157
1 <! r •.-,
J.. J. 0.:.

1 ('\c:":.
••• 0.' _IL..

(1. '::'35

r~.l urn be "r'0'

(). 9C,;=:
-;. 1 r.::
_' • .L_'

5.7·S
,- '-...c" .:,.,i

( f p~.)

2. 12
se·.2

33c~. 7
522:r8

(ft)
~),. 2(>

0.40

Depth Flow Rate Velocity

CPIlt... TO c.tl13A

TRAPEZOIDAL CHANNEL ANAL.YS!S
RATING CURVE COMPuTA-rION

Cha~!nel Bottcr~ Slope <feet- cer foot)
.Ma~tf;l~~;'S RCtugh~!ess CoefficieYtt (n-va~~ej

:'.: ,i, .-)",~,

C:h~"\-r·l·r·i~~;: E;10E? Slc,pe - Left Side (rtCI-r··i~::Ci;(ltC\:.l\./I~~·i",·tlC·,:?,:) "f,;

:haYlnel Side Slooe - Right Side (horiz9~~t~l/\/e~tical) ~:)

72. ::)(} 1 ~:() .. ()(

(sa ft) (ft)

1. (l5

~'(!e-r-'9 ~l

r1Ectd ( ft )

(). 1 '3
().25

(l. (1=\

i). 1 c~

Head ( ft: )
F'r~l:'t.tde

NUiIlbe'ro

•
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I,.,'e 1Ct i':' i -I; Y
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().4'7
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1 . E..i)
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:.. =..(i. (>(
: 7~(). ()( .
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21 (:'. ()(

Enter Deptn of Flow, or Press the (Esc) Key to End
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Triangular Charnel Analysis & Design
Open Charnel - Uniform flow

I.Ioruheet Name: OIVERSIOH CP113A
Oescr;pt ion: CP113A TO CP113
Solve For Discharge
Given Constant Datai

Z-Left••••••••••••• 111.00
Z.Ri~t •••••••••••• 110.00
Mannlngs 'n'....... 0.025
Channel Slope...... 0.0020

VARIABLE aJ4PUTED COflUTEI)

Z'Left Z'Right M8I'I'Iings Charnel Charnel Charnel Velocity
(H:V) (H:V) 'n' Slope D~th Discharge Ups)

ft/ft ft cf.

111.00 110.00 0.025 0.0020 0.25 4.59 0.66
111.00 110.00 0.025 0.0020 0.50 29.14 1.05
111.00 110.00 ~0.025 0.0020 0.75 85.92,....... 1.38
111.00 110.00 0.025 0.0020 1.00 185.04 1.67
111.00 110.00 0.025 0.0020 1.25 . 335.49.,/ 1.94
111.00 110.00 0.025 0.0020 1.50 545.55 2.19

Given Constant Datai
Bottom Width ••••••• 317•.00
Z·Left••••••••••••• 111.00
Z·Ri~ht ••••••••• ~.. 0.00
Mannlngs 'n'....... 0.025
Channel Slope...... 0.0020

VARIABLE CCJ4PUTED CCI4PUTED

Bottom Z'Lett Z-Right Memings Channel Channel Charnel Velocity
Width (H:V) (H:V) 'n' Slope Depth Discharge fps
ft ft/ft ft cfa

317.00 111.00 0.00 0.025 0.0020 0.25 84.86-- 1.03
317.00 111.00 0.00 0.025 0.0020 0.50 273~89 - 1.59
317.00 111.00 0.00 0.025 0.0020 0.75 547.85 2.04
317.00 111.00 0.00 0.025 0.0020 1.00 .901.221..--" 2.42

Description: CP113A TO S121A
Given Constant Datai

Z-Left............. 0.00
Z-Ri~t •••••••••••• 250.00
Mannlngs 'n'....... 0.025
Channel Slope...... 0.0100

VARIABLE ca4PUTED CCM'UTED

Z-Left Z-Right Mamings Charnel Channel Charnel Velocity
(H:V) (H:V) 'n' Slope Depth Discharge (fps)

ft/ft ft cfs
-----

0.00 250.00 0.025 0.0100 0.25 11.58:1 1•48
0.00 250.00 0.025 0.0100 0.50 73.52 2.35
0.00 . 250.00 0.025 0.0100 . 0.75 216.76 ..,/ 3.08
0.00 250.00 0.025 0.0100 1.00 466.81 3.73

Open Channel Flow Module, Version 3.21 (c)

Haested Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



VERTICAL
CURVE

CALCULA.TION

STATION - ELEV
---_.---~.-------

STATION - ELEV

97025.00 -1279.54
97030.00 -1279.56
97035.00 -1279.59
97040.0Q -1279.62
97045.00 -1279.65
97050.00 -1279.68
97055.00 -1279.71
97060.00 -1279.75
~7065.00 -1279.79
97070.00 -1279.83
97075.00 -1279.87

96875.00 -1279.98 96950.00 -1279.50
96880.00 -1279.93 96955.00 -1279.48
96885.00 -1279.88 96960.00 -1279.47
96890.00 -1279.84 96965.00 -1279.46
96895.00 -1279.80 ~ 96970.00 -1219.46
96900.00 -1279.76 96975.00 -1279.45
96905.00 -1279.72 96980.00 -1279.45
96910.00 -1279.69 96985.00 -1279.45
96915.00 ~1279.66 96990.00 -1279.45
96920.00 -1279.63 96995.00 -1279.46
96925.00 -1279.60 97000.00 -1279.47
96930.00 -1279.57 97005.00 -1279.48
96935.00 -1279.55 97010.00-1279.49
96940.00 -1279.53 97015.00-1279.51
96945.00 -1279.51 97020.00 -1279.52

<Shift> <Prt SC> print <Return> repeat <Space Bar> back to menu
----------------------------------------------------_.-------------------------
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1

CURRENT DATE: 10-08-1994 FILE DATE: 10-08-1994
CURRENT TIME: 18:46:31 FILE NAME: 96900•.--- ----- ---------------------------------------- --- _._--- -- ----- -- ------ -------
__________________________ FHWA CULVERT ANALYSIS --------------------------
__________________________ BY-S, VERSION 4.0 --------------------------

---------------------------------------_._._------------------------------------
1 C 1 SITE DATA CULVERT SHAPE, KATERIAI.., INLET 1
I u 1--------------------------1--··--------··---------------------------------1
1 L 1 INLET OUTLET CULVERT 1 BARRELS 1
1 V 1 ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I
1 # 1 (FT) (IT) (FT) 1 MATERIAL (FT) (IT) n TYPE 1
1 1--------------------------1-----------------------------------------------1
1 1 11275.50 1274.90 180.00 1 1 RCP 2.00 2.00 .012 CONVENTIONAL'
, 2 1 1 ,
, 3 I 1 ,
, 4'I 1
1 5'I ,
I 6 1 I I
--_ .. ----------_._------_._.------------_._ .._._--------------------------------

--------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: 96900 DATE: 10-08-1994

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1279.00 0 0 0 0 0 0 0 0 1
1279.03 5 2 0 0 0 0 0 3 14

• 1279.05 10 3 0 0 0 0 0 7 11
1279.07 15 4 0 0 0 0 0 11 9
1279.09 20 4 0 0 0 0 0 16 7
1279.11 25 5 0 0 0 0 0 20 7
1279.12 30 5 0 0 0 0 0 25 6
1279.14 35 5 0 0 0 0 0 30 6
1279.15 40 5 0 0 0 0 0 34- 5
1279.16 45 6 0 0 '0 0 0 39 5,
1279.18 50 6 0 0 0 0 0 44 5, .

1279.00 0 0 0 0 0 0 o OVERTOPPING
------------------------------------------------_._.----_._-_._-----------------
----------------------------------------------._.------------------_._-._.------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 96900 DATE: 10-08-1994

---------------~---------------------------------------------------------------•

HEAD
ELEV(FT)

1279.00
1279.03
'1279.05
1279.07
1279.09
1279.11
1279.12
1279.14
1279.15
1279.16
1279.18

HEAD
ERROR(FT)

0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

TOTAL
FLOW(CFS) ,

o
5

10
15
20
25
30
35
40
45
SO

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

, FLOW
ERROR
0.00
0.54

, 0.89
0.78
0.97
0.71
0.64
0.57
0.82 .
0.62
0.58

<1> TOLERANCE (IT) - 0.010 <2> TOLERANCE (%) - 1.000
---------------------------------------------------------~----------------------



2

CURRENT DATE: 10-08-1994 FILE DATE: 10-08-1994•..~-:~~ _:~ ::~: ~:- ------ ------- -'- ---- ---- ---------_::~-~~~ _:~:~~--- -- ---
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2 BY 2 ) RCP

---------------------------------------------_._._._.----------------_.'.--------
DIS- HEAD- INLET 9UTLET
CHARGE YATER CONTROr. CONTROL FLOY NORMAL CRITIcAL OUTLET TAILYATER
FLaY ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) . (ft) (ft) <F4> (ft) (ft) (ips) (ft) (ips) (ft)
------------------------------------------------------------.-----------------~-

0 1279.00 0.00 3.50 O-NF 0.00 0.00 0.00 0.00 0.00 4.10
2 1279.02 0.64 3.52 4-FFt 0.53 0.51 0.71 2.00 0.00 4.10
3 1279.04 0.78 3.54 4-FFt 0.62 0.60 0.95 2.00 0.00 4.10
4 1279.07 0.90 3.57 4-FFt 0.69 0.67 1.18 2.00 0.00 4.10
4 1279.09 0.98 3.59 4-FFt 0.75 0.72 1.35 2.00 0.00 4.10
5 1279.11 1.05 3.61 4-FFt 0.79 0.75 1.48 2.00 0.00 4.10
5 1279.12 1.09 3.62 4-FFt 0.82 0.78 1.59 2.00 0.00 4.10
5 1279.13 1.12 3.63 4-FFt 0.84 0.80 1.65 2.00 0.00 4.10
5 1279.14 1.15 3.64 4-FFt 0.85 0.82 1.72 2.00 0.00 4.10
6 1279.16 1.19 3.66 4-FFt 0.88 0.84 1.82 2.00 0.00 4.10
6 1279.17 1.22 3.67 4-FFt 0.90 0.86 1.89 2.00 0.00 4.10

E1. inlet face invert 1275.50 ft E1. outlet invert 1274.90 ft
o El. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

•
***** SITE DATA ***** CULVERT INVERT ••••••••••••••
. INLET STATION (FT) 0.00

. INLET ELEVATION (FT) 1275.50
OUTLET STATION (FT) 180.00
OUTLET ELEVATION (FT) 1274.90
NUMBER OF BARRELS 1
SLOPE (V-FTIH-FT) 0.0033
CULVERT LENGTH ALONG SLOPE (FT) 180.00

***** CULVERT DATA SUMMARY ••••••••••••*•••••••••••
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL

, BARREL MANNING'S N
INLET mE
INLET EDGE AND YALL
INLET DEPRESSION

CIRCULAR
2.00 FT

CONCRETE
0.012
CONVENTIONAL
BEVELED EDGE (1:1)
NONE

--------------_.'._--------------------------------------------------------------

•



~DATE:

~ ..':"'.......,. TIME:
10-08-1994
18:46:31

FILE DATE:
FILE NAME:

3

10-08-1994
96900

-------_.------------------------------~------------------------------_._--_.----

-------------------------~
TAILWATER ------------------------_.

------------------------------------------------._._-- ------~-----------------~.

---------------------------------------------------_ .. ---------------------------
CONSTANT WATER SURFACE ELEVATION

~1279.00

--------------------------------------------------------------------------------
----------_ ..-------------- ROADWAY OVERTOPPING DATA
--------------------------------------------------------------------------------

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (Fr)
CREST LENGTH (IT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
180.00
200.00

1279.00

-------------------------------_ ... _--------------------------------------------

•

•
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Flow Area Top Width
(sq ft) (ft)

11. 00 60. 00
24.00 70.00
39.00 80.00
56.00 90.00
75.00 100.00
96. 00 11 0 . 00

119.00 120.00
144.00 130.00

Energy
Head(ft)

0.23
0.47
0.72
0.96
1. 21
1.45
1. 70
1. 9S

cP /\""3 TO Cf , c."2..-

Enter Depth of Flow, or Press the <Esc> Key to End

Flow Area Top Width
(sq ft) (ft)

25.60 . 136.00
54.40 152.00
86.40 168.00

121.60 184.00
160.00 200.00
201.60 216.00
246.40 232.00
294.40 248.00

Energy
Head (ft)

0.29
0.62
0.96
1.30
1.65
1. 99
2.34
.2.69

•••

•

\lL-f 1)5c f~ TO Cr'~l~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)
0.20 15.8 ~ 1.43 0.589 0.03
0.40 52.1 2.17 0.653 0.07
0.60 106.9 2.74 0.692 0.12
0.80 180.5 3.22 0.720 0.16
1.00 273.5 3.65 0.742 0.21
1.20 387.1 4.03 0.761 0.25
1.40 522.3 4.39 0.777 0.30
1.60 680.1 4.72 0.791 0.35

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

. *** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)
0.20 63.2 2.47 1.002 0.09
0.40 205.8 3.78 1.114 0.22
0.60 416.0 4.81 1.183 0.36
0.80 691.6 5.69 1.233 0.50
1.00 1033.2 6.46 1.272 0.65
1.20 1442.2 7.15 1.305 0.79
1.40 1920.7 7.80 1.333 0.94
1.60 2470.9 8.39 1.358 1.09

.0056

.025
50
o
50

.016

.025
o
80
120

Enter Depth of Flow, or Press the <Esc> Key to End

.',
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====================================================================. .

CPIII +0 c..PJl2
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
November 28, 1990

PRQGRAM INPUT DATA:
DESC~U PTION \iALtJE
------------------------------------------------------------_._------
Channel Bottom Slope (feet per foot) .•...•......• ·.··• 0.0050
ManninQ'~ Rouohness Coeffi~~ent (n-yalu~) ~ .. ~.).... 0.0350
Channer Side Slope - LeftS~d~ (hor~~on~al/vertl~a~..... 100.00
Chann~l Si~~ S18P~.~ ~~ght\Sice (horlzontal/vertlcal)... lr.li.~·.f_~O
cna(;~el.Bot~om ~lc~n \lee~J ••••• ••••••••••••••••••••••• " -

====================================================~=~=============

tJ... ~.lr_;~_-i.Q{:-q···" ~r=_SL;L TS:" • \1,"1 r·, IV ' r- '-.' "",. -r- .. ,

[.\e::.tr, ·~l,:ty'" Rate '''el,:.cit·y F or"':11_lde E.:.t:,city .c:.°~te'r"O"'l"l.;'It-l 1'""r::~?\ i t
:

I
}:, ~"J~l2~~.'.

(f'"t) (cfsJ (fps) Number~ Head(ftJ \-1ee.d(ftJ l.se; t't.i '.. ,-r;
---------------------~----~------------------------------------_._----

8:~ ~b:~ ?:2~' 8:~2~ 8:81~ 8:~~~ ~i:8 li8:~
f·' F 144.7 1.85 0.468 0.053 0.653 78.0 ~S().~:
·6:~ ~44.3 2.18 0.487 0.074 0.874 112.0 180.(
i.O 370.5 2.47 0.503 0.095 1.095 150.0 200.(
1.2 524.5 2~73 0.515 0.116 1.316 132.0 22().C
1.4 707.B 2.97 0.526 0.137 1.537 238.0 240.(: .
.1.. ~ 921.8 3.20 0.536 0.159 1.759 288.0 260.(
~.e 11~e.~ 3.42 0.545 0.181 1.981 342.0 280.(
~.u 14~e.~ 3.62 0.553 0.·204 2.204 400.0 300.(
2.2 1763.6 3.82 0.560 O~226 2.426 462.0 320.(

CfJlI +0 Cfll9
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Novembe~ 28, 1930

:===~=:========~=====================~==~==~=================~=====~

Cl-;aY'I'(tel B.:.tt,:,rJ' Sl':lclt~ (feet ~te1"" fclI:.t) •• ,. It ,. & ,..oo •

~anning·~.RouRhnes5 Coeffi~i.nt (n-value) .
Lhanne~ cilde ~lope - Lert ~lde (horizontal/vertical) ..
Cj-'3.rwlel Side Sl.:.j;:,e - Rigrlt Side O-,':'"r'izecntal/ve"r-·ti'cal).
Channel Bottom Width (feet)· ..... ~ .•..•....••..•.... ~ ...

• ' ....,. ° 'r
'~';"1:_~,":

============================~======================================:

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Eneroy Flow Area Toc WidCI

(.ft) (cfs) (fps) Number Head (ft)· Head (f1;> <s.q ftl . <ft------------------------------------------------------------------_.'
(1 "=.6:4
0.5
().8
1. (}
ot .-.
.L.. C.

} .. ~
.l.. c;.

~:~
2.2

1.
8
1. .l-

"j, ._'
82.6

145.2
228. 1
'7-:- ...=,
'-1-..1-..1. '-

46i:; It5r I: 3
..7~?S
~\J ....... E.
1254.3

9·~2
~. ~7
1.72
2. ('2
2.28
.-, C"~.

Co. _cc
.-. -'c=
.;.. I >oJ
~.'31
-, of ~
~'. J. ,
3.37
-. C"'~

~.-!b

0.3'34
0.434
q.45'3
0.477
0.4'32
(). =t(i5
(;l.~16
() ......;::6
0.534
0.542
0.550

O. (113
(1. ()29
(l.(l4E.
0.063
0.081
(l. (>gg
0.118
O. 137
O. 156
0.177
0.197

(l.213
O.~?~
(I.C<1-b
t).853
1. OBi
1.213'3
J. ·,~l~
J.. l";:'· l
1. 95E.
2.177
2.3'37

12. (1
28.0
48.0
72. ()

100.0
; ~? ~~)
Lwe•• (l
2CJ8. (;
c:S2. ()
3(,(l. ()
2;~~2. ()

===================================================================
TRAPEZOIDA~ CHANNEL ANALYSIS·COMPUTER PROGRAM Version 1.1 . (c) 198
Dodson & Hssociates. Inc., 7015 W. Tidwell. '107. Houston. TX 7709
(713) 895-8322. A ma~ual wlth equations & flow ch~rt is·av~iiable.



COMPUTATION DATA SHEET
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Energy Flow Area Top Width
Head{ft) {sq ft} {ft}

0.22 22.00 120.00
0.44 48.00 140.00
0.67 78.00 160.00
0.90 112.00 180.00
1.13 150.00 200.00
1.36 192.00 220.00
1.58 238.00 240.00
1.81 288.00 260.00

'.",,=,

cp I\~ TO cf I z.o
TRAPEZOIDAL CHANNEL 'ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope {feet'per foot}
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
pepth Flow Rate Velocity Froude Velocity

(ft) (cfs) ~ (fps) Number Head{ft)
0.20 24.6 1.12,0.461 0.02
0.40 81.6 1.70 0.511 0.04
0.60 167.5 2.15 0.542 0.07
0.80 282.8 2.53 0.564 0.10
1.00 428.9 2.86 0.582 0.13
1.20 607.1 3.16 0.597 0.16
1.40 819.3 3.44 0.609 0.18
1.60 1067.1 3.71 0.620 0.21

.0067

.035
o
100
100

~flA "10 Cfl11A
Enter Depth of Fl ow, or Press the <Esc> Key to End

.0053

.035
100
o
76

Flow Area Top Width
(sq ft) • (ft)

17.20 96.00
38.40 116 .00
63.60 136.00
92.80 156.00

126.00 176.00
163.20 196.00
204.40 216.00
249.60 236.00

Energy
Head(ft)

0.21
0.43
0.65
0.87
1.09
1.32
1.54
1. 76

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION .

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

,Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width {feet} .

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.98 0.408 0.01
1.48 0.452 0.03
1.86 0.478 0.05
2.18 0.498 . 0.07
2.46 0.513 0.09
2.72 0.526 0.12
2.97 0.537 0.14
3.19 0.547 0.16

Depth Flow Rate
(ft) (cfs)
0.20 16.9
0.40 56.7
0.60 118.1
0.80 202.2
1.00 310.5
1.20 444.6
1.40 606.3
1.60 797.2

'.~.

1 :; Enter Depth of Flow, or Press the <Esc> Key to End
<-.::

.'-0,/
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COMPUTATION DATA SHEET

Prepared by ::r--:.e.. Date /1- 3.0 - -;'>0
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Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.21 12.00 70.00
0.42 28.00 90.00
0.63 48.00 110.00
0.84 72.00 130.00
1.05 100.00 150.00
1.27 132.00 170.00
1.48 168.00 190.00
1.69 208.00 210.00

Cf II~A TO CP/~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs)~ (fps) Number Head(ft)
0.20 9.0 0.75 0.320 0.01
0.40 31.3 1.12 0.353 0.02
0.60 67.1 1.40 0.373 0.03
0.80 117.9 1.64 0.388 0.04
1.00 185.3 1.85 0.400 0.05
1.20 270.7 2.05 0.410 0.07
1.40 375.6 2.24 0.419 0.08
1.60 501.5 2.41 0.427 0.09

.0033

.035
o
100
50

Cfll"A to Cf/La

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width
Head{ft) (sq ft) (ft)

0.22 12.30 73.00
0.44 29.20 96.00
0.66 50.70 119.00
0.88 76.80 142.00
1.11 107.50 165.00
1~33 142.80 188.00
1.55 182.70 211.00
1.78 227.20 234.00
2. 01 . 276. 30 257 . 0'0
2.23 330.00 280.00
2.46 388.30 303.00
2.69 451.20 326.00

Depth Flow Rate
eft) (cfs)
0.20 13.0
0.40 45.9
0.60 99.8
0.80 177 .1
1.00 2aO.7
,1.20 413.1
1.40 576.7
1. 60 774.1
1.80 1007.5
2.00 1279.4
2.20 1591.8
2.40 1947.0

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head{ft)
1.06 0.455 0.02
1.57 0.502 0.04
1.97 0.531 0.06
2.31 0.553 0.08
2.61 0.570 . 0.11
2.89 0.585 0.13
3.16 0.598 0.15
3.41 0.609 0.18
3.65 0.620 0.21
3.88 0.629 0.23
4.10 0.638 0.26
4.32 0.646 0.29

.0067

.035
100
15
50

Enter Depth of Flow, or Press the <Esc> Key to End
<.
<
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crJ Z3 70 c f>1z..4
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CO'1PUTATION
Channel Bottom Slope (feet per foot) .0128'. Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100........
Channel Side Slope - Right Side (horizontal/vertical) 25
Channel Bottom Width (feet) 25

*** RESULTS ***

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
0.60 93.7 2.50 0.719 0.10 0.70 '37.50 100.00
0.80 176.7 2.94 0.749 0.13 0.93 60.00 125.00
1.00 293.4 3.35 0.774 0.17 1. 17 87.50 150.00
1.20 448.2 3.73 0.795 0.22 1.42 120.00 175.00
1.40 645.1 4.10 0.813 0.26 1.66 157.50 200.00
1.60 888.0 4.44 0.830 0.31 1. 9J 200.00 225.00
1.80 1180.8 4.77 0.845 0.35 2.15 247.50 250.00
2.00 1526.9 5.09 0.859 0.40 2.40 300.00 275.00
2.20 1930.0 5.40 0.871 0.45 2.65 357.50 300.0Q
2.40 2393.3 5.70 0.883 0.50 2.90 420.00 325.00
2.60 2920.2 5.99 0.894 0.56 3.16 487.50 350.00
2.80 . 3513.9 6.27 0.905 0.61 3.41 ~ 560.00 375.00
3.00 4177.6 6.55 0.915 0.67 3.67 637.50 400.00

Enter Depth ·of Flow, or Press the <Esc> Key to End

e/p 1't..3 10 c:fl~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE mlPUTATION

~
Channel Bottom Slope (feet per foot) .016
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 100

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
0.20 38.1 1.73 0.713 0.05 0.25 22.00 120.00
0.40 126.0 2.63 0~790 0.11 0.51 48.00 140.00
0.60 258.8 3.32 0.838 0..17 0.77 78.00 160.00
0.80 437.1 3.90 0.872 0.24 1.04 112.00 180.00
1.00 662.8 4.42 0.899 0.30 1.30 150.00 200.00
1.20 938.2 4.89 0.922 0.37 1. 57 192.00 220.00
1.40 1266.1 5.32 0.941 0.44 1.84 238.00 240.00
1.60 1649.0 5. 73 0.959 0.51 2.11 288.00 260.00
1.80 2089.7 6.11 0.974 0.58 2.38 342.00 280.00

Enter Depth of Flow, or Press the <Esc> Key to End



Q,-

.005

.03
o
100
5

Flow Area Top Width
(sq ft) (ft)

15.00 55.00
55.00 105.00

Energy
Head(ft)

0.53
1.08

CP I Z-l..f co C/t3s
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE cnIPUTATION
Channel Bottom Slope (feet pel'" foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS -
Velocity FT"OUde Velocity

(fps) Number Head(ft)
1.46 0.494 0.03
2.26 0.551 0.08

Depth Flow Rate
(ft) (cfs)
0.50 22.0
1.00 124.4

CPL~ "TO q13~
Enter Depth of Flow, 01'" Press the <Esc> Key to End

Q--
~

1'5~' 1
30&1
~'3l.
7"f1f'1

6'!..EU

~5"

6..0
~-S

70
7.S-

.005

.03
o
100
400

Flow Area Top Width
(sq ft) (ft)
212.50 450.00
450.00· 500.00
712.50 550.00

1000.00 600.00
1312.50 650.00

Energy
Head(ft)

0.57
1.17
1. 77
2.37
2.98

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE cnIPUTATION

Channel Bottom Slope (feet pel'" foot)
Manning's Roughness Coefficient (n-value)
Channe1 Side Slope - Left Side (horizonta1/vertica1)
Channel Side Slope - Right Side (horizontal/ve~ical)

Channel Bottom Width (feet)
*** RESULTS ***

Velocity FT"OUde Velocity
(fps) Number Head(ft)
2.12 0.544 0.07
3.26 0.606 0.17
4.15 0.643 0.27
4.91 0.671 0.37
5.58 0.692 0.48

Depth Flow Rate
(ft) (cfs)
0.50 451.0
1.00 1467.3
1.50 2960.2
2.00 4912.6
2.50 7325.2

Enter Depth of Flow, 01'" Press the <Esc> Key to End



~

/7
33

E~V.

3.63
&.10

.0061

.03
60
o
5

Flow Area Top Width

(sq ft) (ft)

10.00 35.00
16.82 45.20

Energy

Head(ft)

0.54
0.73

q I"t.'i TO c..p/~S

TRAPEZOIDAL OiANNEL ANALYSIS
RATING CURVE CCt-IPUTATION

Channel Bottom Slope (feet per foot)

Manning's R0U9hness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

1.65' 0.548 0.04
1.98 0.572 0.06

Depth Flow Rate

(ft) (cfs)

O.SO 16.6
0.67 33.3

Enter Depth of Flow, or Press the <Esc> Key to End,

~LE\I·-

.0061

.03
5
o
40

Flow Area Top Width

(sq ft) (ft)

20.63 42.50
42.50 45.00
65.63 47.50
90.00 SO.OO

C( ,zS-

Energy

Head(ft)

0.59
1.21
1.84
2.48

TOef 1't.'1

TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE CCt-IPUTATION

Channel BottOm Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

2.37 0.599 0.09
3.66 0.665 0.21
4.69 0.703 0.34
5.56 0.731 0.48

Depth Flow Rate

(ft) (cfs)

O.SO 48.9
1.00 155.7
1.SO 307.8
2.00 SOO.6

•"---

Enter Depth of Flow, or Press the <Ese> Key to End

• '"

. ",-.



EUW.-

.01

.03
o
75
5

Flow Area Top Width
(sq ft) (ft)

11.88 42.50
20,18 55.25

Energy

Head(ft)
0.57
0.77

CP 1'2'+ TO cf 1:%
TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE CO'lPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (hodzontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .*- RESULTS *-

Velocity. Fr-oude Velocity
(fps) Number Head(ft)
2. lO 0.700 0,07
2.51 0.732 0.10

Depth Flow Rate
(ft) (cfs)
0,50 24.9
0.67 50.7

c.P I"l.."f 70 C-f /3-b
Enter Depth of Flow, or Press the <Esc> Key to En~

.01

.03
o
o
50

Flow Area Top Width
(sq ft) (ft)

25.00 50.00
50,00 50.00
75.00 50.00

100.00 50.00

Energy

Head(ft)
0.65
1.36
2.11
.2.87

TRAPEZOIDAL CHANNEL ANALYSIS
RATING aJRVE C()olPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Fr-oude Velocity

(fps) Number Head(ft)
3.08 0.767 0.15
4.83 0.850 0.36
6.24 0.898 0.61
7.47 0.931 0.87

Depth Flow Rate
(ft) (cfs)

0.50 77.0
1. 00 241. 3
1.50 468.3
2.00 747.0

Enter Depth of Flow, or Press the <Esc> Key to End



Subject WH:C-rr;;. TA~5 dt>M5

COMPUTATION DATA SHEET
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. .

~

12~

z.'5"2I:,
J.f,!o3
b'Z3

JrJ//?"

EL..£U

ec.~

'87.0
87.S-
~.()

~.":r

.0044

.03
100
100
SOO

Flow Area Top Width
(sq ft) (ft)

275.00 600.00
600.00 700.00
975.00 800.00

1400.00 900.00
1875.00 1000.00

Energy

Head(ft)
0.56
1.14
1. 72
2.30
2.89

TRAPEZOIDAL CHANNEL ANALYSIS
RATING aJRVE ro-IPUTATION

Channel Bottom Slope (feet per foot)
Manning's ·Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.96 0.508 0.06
2.96 0.564 0.14
3.75 0.598 0.22
4.41 0.623 0.30
5.00 0.643 0.39

Depth Flow Rate
(ft) (cfs)
0.50 537.1
1.00 1778.9
1.50 3655.1
2.00 6175.5
2.50 9367.4

•

Enter Depth of Flow, or Press the <Esc> Key to End



E't.e:: v.Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.45 22.79 96.00

c P tz.S- To c.p 1'3/ ) Cf '2..~ TO C P /318/

TRAPEZOIDAL OiANNEL ANALYSIS
RATING CURVE CO'IPUTATION

Channel Bottom Slope (feet per foot) .0044
Manning's Roughness Coefficient (n-va1ue) .03

Channel Side Slope - Left Side (horizontal/vertical) 100

Channel Side Slope - Right Side (horizontal/vertical) 100

Channel Bottom Width (feet) 10

-- RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.26~ 0.456 0.02

Depth Flow Rate

(ft) (cfs)

0.43 28.7

4

••~

Enter Depth of Flow, or Press the <Esc> Key to End

G2.

.0044

.03

100

100

170

Flow Area Top Width
(sq ft) (ft)

110.00 270.00

270.00 370.00

Energy

Head(ft)

0.55

1.11

TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE CO'IPUTATleN

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.81 0.499 0.05

2.66 0.549 0.11

Depth Flow Rate
(ft) (cfs)

0.50 198.6

1.00 719.0

•,.

Enter Depth of Flow, or Press the <Esc> Key to End
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.0036

.03
o
100
200

Flow Area Top Width

(sq ft) (ft)

112.50 250.00
250.00 300.00

Ener"9Y
Head(ft)

0.55
1.11

TRAPEZOIDAL OlANNEL ANALYSIS

RATING OJRVE ro-lPlJTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS-
Velocity Froude Velocity

(fps) Number Head(ft)

1.74 0.458 0.05
2.63 0.507 0.11

Depth Flow Rate

(ft) (cfs)

0.50 196.1
1.00 656,5

cp I~ 1"0 cP I~

Enter Depth of Flow, or Press the <Esc> Key to End

~L£U. Q.

4'9.'5""" 1133
~.o 2./98
'5O.sr

~"''+7'51p ~

.0036

.03
o
100
500

Flow Area Top Width

(sq ft) (ft)

262.50 550.00
550.00 600.00
862.50 650.00

1200.00 700.00

Ener"9Y
Head(ft)

0.55
1.12
1. 70
2.28

TRAPEZOIDAL OlANNEL ANALYSIS

RATING OJRVE C01P1JTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS ---
Velocity Froude Velocity

(fps) Number Head(ft)

1.81 0.463 0.05
2.BO 0.516 0.12

3.~ 0.548 0.20
4.25 0.572 0.28

Depth Flow Rate

(ft) (ds)

0.50 476.2
1.00 1540.8
1.50 3090.5
2.00 509B.7

Enter Depth of Flow, or Press the <Esc> Key to End

".::
.~.

...



.§i..;..

/100
(7'30

2'e9
3'69
Sb'f7

E'bEtI,

1f1·~
5"0.0

~~

S1.o
f;1.-S-

.0057

.03
100
o
220

Flow Area Top Width

(sq ft) (ft)

122.50 270.00
270.00 320.00
442.50 370.00
640.00 420.00
862.50 470.00

Energy

Head(ft)

0.58
1.17
1.77
2.38
2.98

CP/30 TO 41'S I
TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE <n1PUTATION
Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right.Side (horizontal/vertical)

Channel Bottom Width (feet)

*- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

2.21 0.577 0.08
3.33 0.639 0.17
4.20 0.677 0.27
4.94 0.705 0.38
5.59 0.727 0.48

Depth Flow Rate

(ft) (cfs)

0.50 270.2
1.00 899.7
1.50 1859.4
2.00 3159.3
2.50 4817.5

Enter Depth of Flow, or Press. the <Esc> Key to Er:ld
.;

. "..,

•



EL.-IaI. S-.
'l?r "37
4-7.0 J2.L.j-
LfJ.~ 2$7
Lf8.o 4WJ

.0057

.03
5

10
30

Flow Area Top Width
(sq ft) (ft)

16.88 37.50
37.50 45.00
61.88 52.50
90.00 60.00

Energy
Head(ft)

0.57
1. 17
1.77
2.37

Cp I~O I'D Cf/~/

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE C()oIPIJTATION

Channel Bottom Slope (feet per foot)
Manning~s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right .Side (horizontal/vertical)
Channel Bottom Width (feet)

*- RESULTS ***
Velocity Froude Velocity'

(fps) Number Head(ft)
2.l9 0.576 0.07
3.30 0.638 0.17
4.16 0.675 0.27
4.88 0.703 0.37

Depth Flow Rate
(ft) (cfs)
0.50 37.0
1.00 123.9
1.50 257.4
2.00 439.6

•.,'

c.p 130 ..,-r;) d/~ I
Enter Depth of Flow, or Press the <Esc> Key to E~

.0057

.03
100
o
80

Flow Area·Top Width
(sq ft) (ft)

52.50 130.00
130.00 180.00

Energy
Head(ft)

0.56
1.14

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CCt1P1JTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)*- RESULTS ***

Velocity Froude Velocity
(fps) Number Head(ft)
2.04 0~S65 0.06
3.00 0.622 0.14

Depth, Flow Rate
(ft) (cfs)
0.50 107.0
i.OO 389.9

Enter Depth of Flow, or Press the <Esc> Key to End
i ~ •



COMPUTATION DATA SHEET

Prepared by :r~ Date /2- 3- 10
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Q.-

.0044

.03
100

o
5

Flow. Area Top Width
(sq ft) (ft)

15.00 55.00

55.00 105.00

Energy

Head(ft)

0.53

1.07

CI' f~1 TO c.f 132......
TRAPEZOIDAL QiANNEl ANALYSIS

RATING OJRVE <n1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Side SlC?pe - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.37 ~ 0.403 0.03

2.12 0.517 0.07

Depth Flow Rate
(ft) (cfs)

0.50 20.6

1.00 116.7

re
X

CP ,~\ c.fl~Z:-

Enter Depth of Flow, or Press· the <Esc> Key to End

.0044

.03
100

o
220

Flow. Area Top Width

(sq ft) (ft)

122.50 270.00
270.00 320.00

Energy

Head(ft)

0.56
1. 13

TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE CO'IPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.94 0.507 0.06

2.93 0.562 0.13

Depth Flow Rate

(ft) (cfs)

0.50 237.4
1.00 790.5

•X:..•••

Enter Depth of Flow, or Press the <Esc> Key to End

\ /--



-po

1~7'

"2.82J+
~tZ."Z-S

bo"$'b

.0044

.03

100
o
400

Flow Area Top Width
(sq ft) (ft)

212. SO 4SO.00
4SO.00 500.00
712.50 5SO.00

1000.00 600.00

Energy

Head(ft)

0.56
1.15
1. 74
2.33

c.f' J31 TO c.f' /3c...
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CCt'IPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n"-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS ...
Velocity Froude Velocity

(fps) Number Head(ft)

1.99 0.511 0.06
3.06 0.568 0.15
3.90 0.603 0.24
4.61 0.629 0.33

Depth Flow Rate
(ft) (cfs)

O.SO 423.1
1.00 1376.4
1.SO 2776.9
2.00 4608.4

•",-..

Enter Depth of Flow, or Press the <Esc> Key to End



E\J£JJ.-

.016

.03
o
100
5

Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.6115.00 55.00

~ '. CP 1:'\ TO c.PI~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE C()1PUTATION

Channel Bot.tom Slope (feet. per foot.)
Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left 'Side (horizontal/vertical)
Channel Side Slope - Right. Side (horizontal/vertical)

Channel Bot.tom Width (feet)

-- RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

2.62~ 0.884 0.11

Depth Flow Rate

(ft) (cfs)

0.50 39.3

c.F I~f i"O ~/~
Enter Depth of Flow, or Press the <Esc> Key to End

.016

.03
o
100
220

Flow Area Top Width.

(sq ft) (ft)

122.50 270,00
270.00 320.00

Energy

Head(ft)

0.71
1.48

TRAPEZOIDAL CHANNEL A~ALYSIS

RATING OJRVE C()1PUTATION

Channel Bot.tom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bot.tom Width (feet.)

*- RESULTS -*
Velocity Froude Velocity

(fps) Number Head(ft)

3.69 0.967 0.21
5.58 1.071 0.48

Dept.h Flow Rate

(ft) (cfs)

0.50 452.6
1.00 1507.4

•"'-.

Enter Depth of Flow, or Press the <Esc> Key to End



E~ ~

:zz.o "Z."SS",3
-z:z..~ ~/-'I
~.O 66 1.1)

.016

.03
o
100
400

Flow Area Top Width

(sq ft) (ft)

'212.50 450.00
450.00 SOO.OO

712. SO 550.00

Energy
Head(ft)

0.72
1.53
2.36

c..r I~ (..,.-0 c. P I~
TRAPEZOIDAL QiANNEL ANALYSIS

RATING OJRVE CO'lPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

3.aO 0.974 0.22
5.83 1.083 0.53
7.43 1.151 0.86

Depth Flow Rate

(ft) (cfs)

0.50 806.8
1.00 2624.7
1.50 5295.4

Enter Depth of Flow, or Press the <Esc> Key to End



.! & ..

COMPUTATION DATA SHEET

Subject Ir.JH hIE. TAJJK."3 Prepared by :r:;Ja. Date /2-'>-?o
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.F1ow Area Top Width
(sq ft) (ft)

15.00 55.00
55.00 105.00

..fL.

3/
17b

6·s
7.0

.01

.03
o
100
5

Energy
Head(ft)

0.57
1.16

c.p 133 10 c....f I~b

TRAPEZOIDAL OiANNEL ANALYSIS
RATING CURVE CQo1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS -*
Velocity Froude Velocity

(fps) Number Head(ft)
2.07 0.699 0.07
3.20 0.779 0.16 .

Depth Flow Rate
(ft) (cfs)
0.50 31.1
1.00 175.9

Cf /3.3 IV CfILf-b
Enter Depth of Flow, or Press the <Esc> Key to E~

ELa1·-

.01

.03
o
100
350

Flow Area Top Width
(sq ft) (ft)
187.50 400.00
400.00 450;00
637.50 500.00
900.00 550.00

Energy
Head(ft)

0.64
1.32
2.02
2.73

TRAPEZOIDAL OiANNEL ANALYSIS
RATING CURVE CQo1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.99 0.769 0.14
4.57 0;a55 0.32
5.81 0.907 0.52
6.86 0.945 0.73

Depth Flow Rate
(ft) (!?fs)
0.50 560.0
1.00 1829.0
1.50 3705.5
2.00 6175.5

•'-.;:..;'

..,
Enter Depth of Flow, or Press the <Esc> Key to End



• TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

February 28, 1-991

====================================================================
~

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •...................
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

o.ooos
0.016C
2.00
2.00,

10.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Widtr

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( ftl
----------------------------------------------------~-------r-------

1 .0 29.5 2.46 0.468 0.094 1 .094 12.0 14. (
2.0 101 .2 3.62 0.511 0.203 2.203 28.0 18. (

• 3.0 215.8 4.50 0.536 0.314 3 .. 314 48.0 22. (
4.0 377.5 5.24 0.555 0.427 4.427 72.0 26. (
5.0 591 .1 5.91 0.571 0.543 5.543 100.0 30. (
6.0 861 .3 6.52 0.584 0.661 6.661 132.0 34. (
7.0 1192.7 7.10 0.595 0.783 7.783 168.0 38. (
8.0 1589.9 7.64 0.605 0.907 8.907 208.0 42. (
9.0 2057.2 8.16 0.615 1 .035 10.035 252.0 46. (

10.0 2598.9 8.66 0.623 1 .165 11 . 1 65 300.0 50. (

===================================================================:
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1981
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 7709:
(713) 895-8322. A manual with equations & flow chart is available.

, ,

~"



~ S-
6'~ JfCf
7<:) J'.es-
7.-S- "3~
G.O ~

.0035

.03
30

o
50

Flow Area Top Width
(sq ft) (ft)

28.75 65.00
65.00 80.00

108.75 95.00
160.00 110.00

Energy

Head(ft)

0.54
1.10
1.66
2.21

c.p 133 "TO Cf 13'f

TRAPEZOIDAL QiANNEL ANALYSIS
RATINGOJRVE a:wuTATION

Channel Bottom Slope (feet per foot)
Manni!'9's ·Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)'

- RESULTS -
Velocity Froude VeloCity

(fps) Number Head(ft)

1.69 0.448 0.04
2.53 0.495 0.10
3.17 0.523 0.16
3.72 0.543 0.21

Depth Flow Rate
(ft) (cfs)

0.50 48.7
1.00 164.5
1.50 345.1
2.00 594.6

c..p 133 -ro cr 13'-j
Enter Depth of Flow. or Press the <Esc> Key to End

W¥
(S~

<:J.O
~~

IIJ.O

.0035

.03
100
o
·1'0

Flow Area Top Width

(sq ft) (ft)

67.50 160.00
160.00 210.00
277.50 260.00
420.00 310.00

Energy

Head(ft)

0.54
1.09
1.64
2.20

TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE a:wuTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient· (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.64 0.446 0,04
2.44 0.492 . 0.09
3.05 0.520 0.14
3.57 0.541 0.20

Depth Flow Rate

(ft) (ds)

0.50 1".0
1.00 389.9
1.50 846.0
2.00 1500.5

Enter Depth of Flow. or Press the <Esc> Key to End

. -,..
c

e.i
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COMPUTATION DATA SHEET

Subject INH,..,-e:. "'6 ";1'.$ Aoms Prepared by .:rse. Date 1"2. ~ 3- 90
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.04

.03
a
100
5

Flow Area Top Width
(sq ft) (ft)

15.00 55.00

55.00 105.00

Energy
Head(ft)

0.77
1.64

, c.p t~'f ,-0 Cf1'f7
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CXl'1PUTATION
Channel Bottom Slope (feet per foot)
Manning's. Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizon'tal/ver-tica])
Channel Side Slope - Right Side (horizon'tal/vertical)
Channel Bottom Width (fee't)

-- RESULTS *-
Velocity Froude Velocity

(fps) Number Head(ft)
4.14 1.397 0.27

6.40 1.558 0.64

Depth Flow Rate
(ft) (cfs)
0.50 62.1
1.00 351.8

:.

Cf {~'1 ID C-( f 4-7
Enter Depth of Flow, or Press the <Esc> Key to End.

.04

.03
o
100
100

Flow Area Top Width
(sq ft) (ft)

62. SO 150.00
1SO. 00 200. 00

Energy
Head(ft)

0.97

2.03

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CXl'1PUTATION

Channel Bottom Slope (fee't per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizon'tal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.51 1.505 0.47

8.15 1.659 1.03

Depth Flow Rate
(ft) (cfs)
O.SO 344.6

1.00 1222.6

Enter Depth of Flow, or Press the <Esc> Key to End



~

z5"~
4i'f"Z.
~7...7rz. -::,<&~

Flow Area Top Width

(sq ft) (ft)

162,50 350.00

350.00 400.00
562. SO 450.00
800.00 SOO.OO

Energy

Head(ft)
1.05

2.27

3.54
4.84

CP t~ ,-0 cp 1'-17
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CD1PUTATION
Channel Bottom Slope (feet per foot) .04
Manning'sRoughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet)· , 300

- RESULTS -*
Velocity Froude Velocity

(fps) Number Head(ft)

5.93 1.535 0.55

9.05 1.705 1.27
11.47 1.808 2.04

13.52 1.883 2.84

Depth Flow Rate

(ft) (cfs)

O.SO 964.3
1.00 3166.7 •
1. 50 6451 .9 .

2.00 10812.7

..

Enter Depth of Flow, or Press the <Esc> Key to End

4f)-',



Cf 1'3'1 TO CPI~

Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.56 13.25 48.00

Depth Flow Rate

(ft) (~fs)

0.50 26.2

'.'':,

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE aJoIPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)'

- RESULTS .-
Velocity Fr"OUde Velocity

(fps) Number Head(ft)

1.SS 0.664 0.06

.0089

.03
6
80
5

Cf /3i "TO c.f13~
Enter Depth of Flow, or Press the <Esc> Key to End

;

.0089 '

.03
6
o
SO

Flow Area Top Width

(sq ft) (ft)

25.75, 53.00
53.00 56,00

Energy

Head(ft)

0.63
1.31

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE aJoIPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

, Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

2.87 0.725 0.13
4.45 0.806 0.31

Depth Flow Rate

(ft) (ds)

0.50 ,73.9
1.00 235.7

.'

Enter Depth of Flow, or Press the <Esc> Key to End

0',

<
< '

.~;• '.. \

-.;"",."



c:::<•

353
~/7

ErEll

.0089

.03
100
o
50

Flow At"ea Top Width

(sq ft) (ft)

37.50 100.00
100.00 1SD.00

Ener-gy

Head(ft)

0.59
1.20

Cf I~~"TO c."'3~
TRAPEZOIDAL OiANNEL ANALYSIS

RATING QJRVE <nIP\JTATION

Channel Bottom Slope (feet per' foot)

Manning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (hor'izontal/vet"tical)

Channel Side Slope - Right Side (hor'izontal/vet"tical)

Channel Bottom Width (feet)

-* RESULTS ***
Vel~1ty F~e Vel~1ty

(fps) Number' Head(ft)

. 2.42"' 0.697 0.09
3.55 0.766 0.20

Depth Flow Rate
(ft) (cfs)

0.50 90.8
1.00 355.0

C-f I~,-\. TO c.,p 13S-
Enter' Depth of Flow, Or' P!"eSs the <Esc> Key to End.

EU3I.. Q.

<:)~S' 95ir
'~o 1'-''+1
lfIU" .L'*,
6If1.o s-rs-,,~

'i7_~ 'f,37

.0089

.03
100
o
220

Flow At"ea Top Width

(sq ft) (ft)

122.50 270.00
270.00 320.00
442.50 370.00
640.00 420.00
862.50 470.00

Ener-gy

Head(ft)

0.62
1.27
1.93
2.59
3.26

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CCt1P1JTATION

Channel Bottom Slope (feet per' foot)

Manning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (hor'izontal/vet"tical)

Channel Side Slope - Right Side (hor'izonta~/vet"tical)

Channel Bottom Width (feet)

*- RESULTS ***
Vel~ity F1"'OIJde Vel~ity

(fps) Number' Head( ft)

2.76 0.721 0.12
4.16 0.799 0.27
5.25 0.846 0.43
6.17 0.881 0.59
6.98 0.908 0.76

Depth Flow Rate

(ft) (cfs)

0.50 337.6
1.00 1124.2
1.50 2323.5
2.00 3947.7
2.SD 6019.8

Enter' Depth of Flow, Or' Pt"ess the <Esc> Key to End



Q.-

.0067

.03
53
40

5

Flow Area Top Width

(sq ft) (ft)

14.12 51. 50
51.50 98.00

Energy

Head(ft)

0.55
1. 11

Cf I~S- TO cfJI3b

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE Cl)olPUTATION

Channel Bottom Slope (feet per foot)

Manning'sRoughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- -RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

1.71 0.576 0.05
2.64 0.642 0.11

Depth Flow _Rate

(ft) (cfs)

0.50 24.2
1.00 136.0

-.J'.,.

Enter Depth of FloW, or Press the <Esc>~ Key to End

E~.;.. Q.-
ez.o 3d'Z..
9"Z~S- 7/'1
483-'0 13'8'-

.0067

.03
100
o
120

Flow Area Top Width

(sq ft) (ft)

72.50 170:00
170.00 220.00
292.50 270.00

Energy

Head(ft)

0.58
1.18
1.78

TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE Cl)olPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

2.29 0.619 0.08
3.40 0.682 ·0.18
4.26 0.721 0.28

Depth Flow Rate

(ft) (cfs)

0.50 166.2
1.00 578.6
1.50 1246.3

•

Enter Depth of Flow, or Press the <Esc> Key to End

••••



~

1n7
'2b76
4b'C."3
'r607
rcOlj'1

Jai--S
e-f.O
f6Cf."!r
e5;o

~"fT

.0067

.03
100
o
300

Flow Area Top Widt.h

(sq ft.) (ft)

162.50 350.00
350.00 400.00
562.50 450.00
BOO. 00 500.00

1062.50 550.00

Energy

Head(ft.)

0.59
1.21

1.84
2.48
3.11

(cfs)

394.7
1296.0

2640.6
4425.3
666'1.8

I .•

(ft.)

0.50
1.00

1.50
2.00
2.50

c..p I~S- TO c.I" 3..b
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE Qlo1PUTATION
Channel Bot.tom Slope (feet. per foot.)

Manning's Roughness Coefficient. (n-value)

Channel Side Slope - Left. Side (horizontal/vertical)

Channel Side Slope - Right. Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS -
Depth Flow Rate Ve1ocit.y Froude Velocity

(fps) Number Head(ft.)

2.43 0.628 0.09

3.70 0.698 0.21
4.69 0.740 0.34
5.53 0.771 0.48
6.27 0.795 0.61

....'.o'

j

'•
Enter Depth of Flow, or Press the <Esc> Key t.o End

• ':



.,
f {

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.53 15.00 55.00

Depth Flow Rate
(ft) (cfs)

0.50 20.6

TRAPEZOIDAL QlANNEL ANALYSIS

RATING OJRVE <nIPUTATION

Channel Bottom Slope (feet per foot)

Hanning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.37 0.463 0.03

.0044

.03
o
100
5

5J.-EV. Q.

-:2-/

ClI3S-TO
Enter Depth of Flow. or Press the <Esc> Key to End

O.

1'aS- .
Jf2.7

.0044

.03
o
100

100

Flow Area Top Width

(sq ft) (ft)

62. SO 1SO. 00
lSO.OO 200.00

Energy

Head(ft)

0.55
l~ll

TRAPEZOIDAL QlANNEL ANALYSIS

RATING OJRVE <nIPUTATION

Channel Bottom Slope (feet per foot)

Hanning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.83 0.499 0.05
2.70 0.550 0.11

Depth flow Rate

(ft) (cfs)

O.SO 114.3
1.00 405.5

Enter Depth of Flow. or Press the <Esc> Key to End

t ",;,

...

••••



Q,-~L.F.V. _

fii"3 ..S'"
'8'1.0
6f-S
eSi:o

.0044

.03
o
100
300

Flow Area Top Width

(sq ft) (ft)

162.50 350.00
350.00 400.00
562.50 450.00
800.00 500.00

Energy

Head(ft)

0.56
1. 14
1.72
2.31

c.p 13S-To Cf /'-1-8
TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE CCt1PUTATION
Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left. Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)*- RESULTS *-
Velocity Froude Velocity

(fps) Number Head(ft)

1.97 0.509 0.06
3.00~ 0,565 0.14

3.80 0.600 0.22
4.48 0.625 0.31

Depth Flow Rate

(ft) (cfs)

0.50 319.8
1.00 1050.3
1.50 2139.9
2.00 3586.2

Enter Depth of Flow, or Press the <Esc> Key to End

•

•
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Energy Flow Area Top Width ~
Head(ft)· (sq ft) (ft)

0.21 2.29 22.00 LI~l)

Depth Flow Rate
(ft) (cfs)
0.17 3.7

.022

.03
100
o
5

cp I~-' TO C/13'O
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)
1.62 0.884 0.04

CP 1"3"1 "10 C.P 1'8
Enter Depth of Flow, or Press the <Esc> Key to End

Flow Area Top Width
. .

(sQ ft) (ft)
27.50 80.00
80.00 130.00

157.50 180.00
260.00 230.00
387.50 280.00
540.00 330.00
717.50 380.00

10.2
L./-z..7
J0S7
20b<>

%5'/8

'S"f'"20
gtb6

aEV.

Lfas
~/.O

Sits
LtZ.O
LI'2. S
4~t)

t.l3.S-

.022

.03
100
o

.30

Energy
Head(ft)

0.70
1.43·
2.19
2.98
3.78
4.60
5.43

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left~Side (horizontal/vertical)
Channel Side SloPe - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity·

(fps) Number Head(ft)
3.59 1.079 0.20
5.29 1.188 0.43
6.68 1.259 0.69
7.93 1.314 0.98
9.07 1.359 1.28

10.14 1.397 1.60
11.15 1.431 1.93

Depth Flow Rate
(ft) (cfs)
0.50 98.7
1.00 423.1
1.50 1052.7
2.00 2060.9
2.50 3514.6
3.00 5475.9
3.50 8003.7

•

Enter Depth of Flow, or Press the <Ese> Key to End

1 ;,..

•



Cf 1'37 To C/'/11

Depth Flow Rate
(ft) (cfs)
0.17 1.7

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.18 2.29 22.00

'.
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CO'1PUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient, (n-va1ue)
Channel Side Slope - Left Side (horizc:mtal!vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

**. RESULTS •••
Velocity Froude Velocity

(fps) Number Head(ft)
0.74 0.404 0.01

.0046

.03
o
100
5

g(iZlL-

Cf/~7 TO C//~
Enter Depth of Flow, or Press the <Esc> Key to End

~. Gt-
~o.s- 67
LH.O Z.'S7

£-41.S- 60<:-
~2-D /'3e.tm,,>, , ,~eZ.
J.4,3P z.Jd73
13_5'" £f133

.0046

.03
o
100
50

Flow 'Area Top Width
(sq ft) (ft)

37.50 100.00
100.00 150.00
187.50 200.00

300.00 250.00
437.50 300.00

600.00 350.00
787.50 400.00

Energy
Head(ft)

0.55
1.10
1.66
2.22
2.79
3.36
3.93

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CO'1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness COefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
'Velocity Froude Velocity

(fps) Number Head(ft)
1.74 0.501 0.05
2.55 0.551 0.10

3.20 0.583 0.16

3.77 0.607 0.22
4.30 0.627 0.29
4.78 0.644 0.36
5.25 0.659 0.43

Depth Flow Rate
(ft) (cfs)
0.50 65.3
1.00 255.2
1. 50 600.4

2.00 1132.1
2.50 1879.7
3.00 2870.8
3.50 4131.6

•

Enter Depth of Flow, or Press the <Esc> Key 1:0 End

....

• '.
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COMPUTATION DATA SHEET

Prepared by T'Sfi: Date /2..; 3 - "/0
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Ei.£1.J. Q.-
H9,:s- 3P
SV.o Z.bts
?~ fP'f
57-0 1'17~
57.S- ~f!]...

52!:> 61CO

5'Z.S- ~~2.J-f

.053
; .03

o
100
5

Flow Area Top Width
(sq ft) (ft)

7.87 40.00
40.37 90.00
97.87 140.00

180.37 190.00
287.87 240.00
420.37 290.00
577.87 340.00

Energy
Head(ft)

0.58
1.53
2.59
3. 71
4.89
6.12
7.39

(11,394
G P"~~ To Q/'S'-j

TRAPEZOIDAL cHANNEL ANALYSIS,
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficiept (n-value)
Channel Side Slope - Left Side (horizontal/~ertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps)_ Number Head(ft)
3.84 1.524 0.23
6.6~ 1.747 0.68
8.92 1.881 1.24

10.94 1.979 1.86
12.79 2.058 2.54
14.51 2.124 3.27
16.13 2.181 4.04

Depth Flow Rate

(ft) (cfs)
0.35 30.2
0.85 268,1
1. 35 873.5
1.85 1974.0
2.35 3681.8
2.85 6099.9
3.35 9323.7

Enter Depth of Flow, or Press the <Esc> Key to End

•



.0128

.03
93
o
5

Flow Area Top Width
(sq ft) (ft)

7.45 37.55
37.85 84.05

Energy
Head(ft)

0.41
1. 02

r
C!,f \ 3B.4
cP I~~ -ro CP 1~7

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel 8<?ttom Slope (feet per foot)
Manning's;Roughness CoeffiCient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.89 0.749 0.06
3.21 0.859 0.17

Depth Flow Rate
(ft) (cfs)
0.35 14.1
0.85 123.8

~~(~4

eP 1,6 10 cp 1~7
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

.' Channel Bottom Slope (feet per foot) .0128

Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 93
Channel Side Slope - Right Side (horizontal/vertical) 0

Channel Bottom Width (feet) 200

*** RESULTS ***
: Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ~. Q.

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

O.SO 368:4 3.30 0.864 0.17 0.67 111.62 246.50 ~,~ H"Z.
1.00 1228.3 4.98 0.957 0.39 1.39 246.50 293.00 -::S-I.O ) 35"'2.."
1. 50 254-1.4 6.28 1.014. 0.61 2.11 404.62 339.50 -5].'5'" 2G6::r
2.00 4322.8 7.38 1.055 0.85 2.85 586.00 386.00 5"2..0 44'+1:,
2.50 6598.6 8.3:5 1.'088 1.08 3.58 790.62 432.50 ~Z.~ 67z:z.
3.00 9398.6 9.2j3 1.115 1.32 4.32 1018.50 479.00 ~:::,-~ '15"Z2.-

Enter Depth of Flow, or Press the <Esc> Key to End

•
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.005

.03
100
a
360

Flow Area Top Width
(sq ft) (ft)
192.50 410.00
410.00 460.00

Energy
Head(ft)

0.57
1.16

CP 1'-/4- 'TO C-f /b?
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CCt1PVTATION

Channel Bottom Slope (feet per foot)
Manning's RoUghness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

-* RESULTS ***
Vel~ity F~de Vel~ity

(fps) Number Head(ft)
2." ~ 0.544 ~0.07

3.24 0.605 .0.16

Depth Flow Rate
(ft) (cfs)
0.50 407.0
1.00 1328.1

•••.....

c.p r4Y- 'TO Cp/b'5
Enter Depth of Flow, or Press the <Esc> Key to End

~

leRR
'3,144
~'70'

7'3~

lo~

22.'s
"230

~S

ZJ/..D
-z.Jf.:;-

.005

.03
lOa
o
500

Flow Area Top Width
(sq ft) (ft)
262.50 550.00
550.00 600.00
862.50 650.00

1200.00 700.00
1562.50 750.00

Energy
Head(ft)

0.57
1.17
1.78
2.39
3.00

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CCt1P1JTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Vel~ity F~de Velocity

(fps) Number Head(ft)
2.14 0.545 0.07
3.30 0.6OS 0.17
4.22 0.646 0.28
5.01· 0.674 0.39
5.70 0.696 0.50

Depth Flow Rate
(ft)· (cfs)
0.50 561.2
1.00 1815.8
1. 50 3642.2
2.00 60OS.8
2.50 8907.2

•

Enter Depth of Flow, or Press the <Esc> Key to End

'.

·e·,.";1



Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.64 15.00 55.00
0.98 31.88 80.00

Depth Flow Rate
(ft) (cfs)
0,50 45,0
0.75 123.1

.021
..03
o
100
5

Cf/44 To CP/bi
TRAPEZOIDAL OiANNEL ANALYSIS

RATING OJRVE c:et1PUTATION
Channel Bottom Slope (feet per foot)
Hanning's -Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.00 1.013 0.14
3.86 1.078 0.23

•

CP{~ TO C f/&I
Enter Depth of Flow, or Press the <Esc> Key -to End

.021

.03
o
100
40

Flow Area Top Width
(sq .ft) (ft)

32.50 90.00
90.00 140.00

172.50 190.00

Energy
Head(ft)

0.70
1.44
2.20

TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE c:et1PUTATION

Channel Bottom Slope (feet per foot)
Hanning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.63 1.064 0.20
5.32 1.170 0.44
6.69 1.238 0.70

Depth Flow Rate
(ft) (cfs)
0.50 117.9
1.00 478.9
1. SO 1154.9

•

......
Enter Depth of Flow, or Press the <Esc> Key to End

,
<



~.

/8£4
'312-17
abO
gOOJf

.021

.03
o
100
250

Flow Area Top Width

(SCI ft) (ft)

137. SO 300.00
300.00 350.00
487.50 400.00
700.00 450.00

Energy

Head(ft)

0.78
1.65
2.54
3.43

Ct' /44- IV C f I e:,1
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE C()o1PUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ---
Velocity Froude Velocity

( f ps) Number Head( ft)

4,2§ 1.109 0.28
6.46 1.231 0.65
8. 17 1. 304 1.04
9.61 1.358 1.43

Depth Flow Rate
(ft) (cfs)

0.50 586.1
1.00 1939.4
1.50 3962.6
2.00 6725.7

••~.

Enter Depth of Flow, or Press the <Esc> Key to End

•

<
<



COMPUTATION DATA SHEET

Subject WHtT'E:. :rA~ Prepared by ::T-:>G- Date tz- "S-90
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. I c P I~ TO Cf16'-{

.012

.03
o
100
5

Flow Area Top Width
(sq ft) (ft)

15.00 55.00
55.00 105.00

Energy
Head(ft)

0.58
1.19

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE cnIPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

••• RESULTS ...
Velocity Froude Velocity

(fps) Number Head(ft)
2.27 0.765 0.08
3.50 0.853 0.19

Depth Flow Rate
(ft) (cfs)
0.50 34.0
1.00 192.7

'.

Cf/~ TV c.pU.'-f
Enter Depth of Flow, or Press the <Esc> Key to End

Depth Flow Rate
(ft) (cfs)
0.50 324.0
1.00 1092.0

Energy Flow Area Top Widt~

Head(ft) (sq ft) (ft)
0.66 102.50 230.00
1.35 230.00 280.00

•
TRAPEZOIDAL OiANNEL ANALYSIS

RATING OJRVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning'sRoughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel -Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.16 0.835 0.16
4.75 0.923 0.35

.012

.03
o
100
180

.~..

Enter Depth of Flow, or Press the <Ese> Key to End

~' ,

e:'



.012

.03
o
100
330

Flow Area Top Width
(sq ft) (ft)

177.50 380.00
380.00 430.00
607.50 480.00

Energy
Head(ft)

0.67
1.39
2.12

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)*- RESULTS *-
Velocity Froude Velocity

(fps) Number Head(ft)

3.26 0.842 0.17
,4.99 0.935 0.39
6.34 0.992 0.62

Depth Flow Rate

(ft) (cfs)

0.50 579.3
1.00 1895.9
1.50 3848.8

Enter Depth of Flow, or Press the <Esc> Key to End

•



C f It"f;) To Cf 1J.f.b

37.

2JB

.0091

.03

100
33

5

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CD1PUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left. Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

-- RESULTS ***
Depth Flow Rate· Velocity Frcucle Velocity'· .Energy . Flow Area Top Width

(ft) (cfs) (fpsr Number Head(ft) Head(ft) (sq ft) (ft)

0.50 37.5 1.96 0.668 0.06 0.56 19.12 71.50
1.00 217.9 3.05~ 0.746 0.14 1.14 71.50 138.00

••

cP Jl-fl:r .,-0 c..f I 'f:b
Enter Depth of Flow. or Press the <Esc> Key to End

Q .

.0091

.03
100

o
140

Flow Area Top Width

(sq ft) (ft)

82.50 190.00
190.00 240.00

. Energy

Head(ft)

0.61
1.25

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CQ1PUTATION

Channel Bottom Slope (feet per foot)

Manning's RoUghness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

2.70 0.723 0.11

4.03 D.799 0.25

Depth Flow Rate

(ft) (cfs)

0.50 223.1

1.00 766.2

Enter Depth of Flow. or Press the <Esc> Key to End



Cf 1LfS' TO c f l'tb

a;::\I. ~

9gl;) 13e.r
Cfl.o 2307
~-s- 3' '77
/00.0 ~-:;-57

.0091

.03
100
o
260

FlOw Area Top Width
(sq ft) (ft)
142.50 310.00
310.00 360.00
502.50 410.00
720.00 460.00

Energy
Head(ft)

0.62
1.28
1.95
2.63

TRAPEZOIDAL Q-lANNEL ANALYSIS
RATING OJRVE OO'IPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel ,Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS --
Velocity Froude Velocity

(fps) Number Head(ft)
2.~, 0.731 0.12
4.27 0.811 0,28
5.40 0.859 0.45
6.35 0.895 0.63

Depth Flow Rate
(ft) (cfs)
0.50 400.6
1.00 1323.4
1.50 2712.6
2.00 4573.0

·-

•
Enter Depth of Flow, or Press the <Esc> Key to End

"
,
.<



COMPUTATION DATA SHEET

Prepared by DE:.. Date /'2 -~-1(:)
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E2EJ/.-

.011

.03
o
100
300

Flow Area Top Width
(sq ft) (ft)

62.00 320.00
272.00 380.00

Energy
Head(ft)

0.25
1.07

c.p N7 TO cf /bb
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE <:a-lPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***
Depth Flow Rate· Velocity Froude Velocity
eft) (cfs) (fps) Number Head(ft)
0.20 107.8 1.74 0.696 0.05
0.80 1129.1 4.15 0.865 0.27

•

c P/1.1'7 To c.p /1;.6
Enter Depth of Flow. or Press the <Esc> Key to End

~

fJ6/
~0zz.

~5"31

/P(jIf/

.E~

".S
.67.0
6-r,~

baa

.011

.03
o
100
500

Flow Area Top Width
(sq ft) (ft)
262.50 550.00
550.00 600.00
862.50 650.00

1200.00 700.00

Energy
Head(ft)

0.66
1.37
2.11
2.86

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE <:a-lPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.17 0.809 0.16
4.90 0.901 0.37
6.26 0.958 0.61
7.43 1.000 0.86

Depth Flow Rate
(ft) (cfs)
0.50 832.3
1.00 2693.3
1.50 5402.3
2.00 8912.5

•

. Enter Depth of Flow. or Press the <Esc> Key to End

,
:1: •



12

18

,005
.03
54

o
5

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.60 11.27 35.24

- Cf I\..(7 (0 Cf /~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE ea-1PUTATION

Channel Bott.om Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left,Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bott.om Width (feet)*- RESULTS -*

'Velocity Froude Velocity
(fps) Number Head(ft)
1.62 0,505 0.04

Depth Flow Rate
(ft) (cfs)
0.56 18.3

·'

Cf 1'"1·7 ,0 ~ f /tfe
Enter Depth of Flow, or Press the <Esc> Key to End

Depth Flow Rate
(ft) (cfs)
0.50 47.1

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.55 27.50 80.00

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CQo1PUTATION
Channel Bott.om Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.71 0.514 0.05

.005

.03
100
o
30

~v.

<Enter>: Repeat, <R>eport, <S>creen Graph, <P>rint Graph. or <Esc>: End

..



Cf'/47 TO c!'/'-fe

S'1...£.v'. ~

~7.£J S7h
6"S- 153"Z-
6f3.0 30ztr
t-~--:J 4Cf-rJ

.005

.03
100
o
400

Flow Area Top··Width

(sq ft) (ft)

212.50 450.00
450.00 500.00
712.50 550.00

1000.00 600.00

Energy

Head(ft)

0.57
1.17
1.77

2.37

TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CO'IPUTATION
Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - L~ft Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*- RESULTS -
Velocity Froucle Velocity

(fps) Number Head(ft)

2.12 0.544 0.07
3.""26 0.606 0.17.
4.15 0.&43 0.27
4.91 0.671 0.37

Depth Flow Rate

(ft) (cfs)

0.50 451.0
1.00 1467.3
1.50 2960.2
2.00 4912.6

Enter Depth of Flow. or Press· the <Esc>.Key to End

.

•



COMPUTATION DATA SHEET

Subject __W_I+~'I:.~T-,-=e..~_».........,A..:..iU:::;.~=<--~A=at>~~....~-- _ Prepared by r:>£. Date 1~-'3-t'
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Depth Flow Ra~

(ft) (cfs)
0.17 2.2

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.18 2.29 22.00

•
Cf J'fB To C.Plbb

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE ro-IPUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficien~ (n-va1ue)
Channel Side Slope -. Lef~ Side (horizontal/venical)
Channel Side Slope - Righ~ Side (horizontal/venical)
Channel Bo~i:om Width (feet)

- RESULTS -*-
Velocity Froude Velocity

(fps) Number Head(f~)

0.98 0.533 0.01

.008

.03
o
100
5

5S:0 2

cpl'fe TV Ct/66
Enter Depth of Flow, or Press the <Esc> Key to End

G.

.008

.03
a
100
so

Flow Area Top Width
(sq ft) (ft)

37. SO 100. 00
100.00 1SO. 00

Energy
Head(ft)

0.58
1.18

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE ro-IPUTATION

Channel Boti:om Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizonta1/venical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.30 0.661 0.08
3.37 0.726 0.18

Depth Flow Rate
(ft) (ds)
O.SO 86.1

1.00 336.6

•

En~r Depth of Flow, or Press the <Esc> Key to End

If .. , •• '.



.008

.03
o
100
250

Flow Area Top Width
(Sq ft) (ft)
137.50 300.00
300.00 350.00

Energy
Head(ft)

0.61
1.25

cp {Lf€> TO c.P!1,8
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom. Slope (feet per foot)
Manning'sRoughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

"'** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.63 0.685 0."
3.99 0.759 0.25

Depth Flow Rate
(ft) (cfs)
0.50 361. 7
1. 00 1197.0

••

Cl46 TO c..( I bb
Enter Depth of Flow. or Press the <Esc> Key to End

aev:,.

t(;"7.~

5'6.0
58.5

.008

.03
o
100

·550

Flow Area Top Width
(sq ft) (ft)
287.50 600.00
600.00 650.00
937.50 700.00

Energy
Head(ft)

0.61
1.27
1.95

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side S10pe- Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS***
Velocity Froude Velocity

(fps) Number Head(ft)
2.71 0.690 0.11
4.20 0.770 0.27
5.38 0.819 0.45

Depth Flow Rate
(ft) (cfs)

0.50 779.5
1.00 2517.5
1.50 5039.3

Enter Depth of Flow, or Press the <Esc> Key to End



SS

t
It.
60

.0023

.03
42
o
5

Flow Area Top Width
(sq ft) (ft)

1.46 12.14

12.78 33.14
34.60 54.14

Energy
Head(ft)

0.18
0.69
1.22

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CQoIPUTATION

Channel Bottom Slope (feet per foot)
Mann,ng's ROughness Coefficient (n-value)
Channel Side Slope - Left'Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/verticall)
Channel Bottom Width (feet)

-- RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.57~ 0.291 0.01
1.24 0.352 0.02
1.74 0.383 0.05

Depth Flow Rate
(ft) (cfs)
0.17 0.8

0.67 15.9
1.17 60.1

Col /~ TO c. {-) 150
Enter Depth of Flow, or Press the <Esc> Key to End

g.

~.

Z~I

IaEV.

.0023

.03
100
o
50

Flow Area Top Width
(Sq ft) (ft)

37.50 100.00
100.00 150.00

Energy
Head(ft)

0.52
1.05

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE C()o\PUTATION

Channel Bottom Slope (feet per foot)
Manning' s Roughness CoefHcient (n-va1ue)
Channel Side Slope - Left Side.(horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
'Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.23 0.354 0.02
1.80 0.390 0.05

Depth Flow Rate
(ft) (cfs)
0.50 46.2
1.00 180.5

Enter Depth of Flow, or Press the <Esc> Key to End



Q.-
)17z.

·/OCO

1700

LE33
Lf'J 'ftf

.0023

.03
100
o
300

Flow Area Top Width
(sq ft) (ft)
162.50 350.00
350.00 400.00
562.50 450.00
800.00 500.00

1062.50 550.00

Energy
Head(ft)

0.53
1.07
1.62
2.16
2. 71

C( /L.fS TO C(>!'5"o
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE <n1PUTATION
Channel Bottom Slope (feet per foot)
Manni~'s Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)·

-* RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.4g 0.368 0.03
2.17 0.409 0.07
2.75 0.434 0.12
3.24 0.452 0.16
3.67 0.466 0.21

Depth Flow Rate
(ft) (cfs)
0.50 231.2
1.00 759.3
1.50 1547.1
2.00 2592.8
2.50 3903.1

'.

Enter Depth of Flow, or Press the <Esc> Key to End

•
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COMPUTATION DATA SHEET

Subject _...JJ.I6J~t-\.:..;"t"l=-:...."E~_T.........::;A::..N=~=--.LA:l..:O~·~A1$.~,- _ Prepared by ;C..:ie- .Date J2-:'-b

j
! .

1--!--'-----4--'-- J_~_ _+_~~_--

i, j I
-r·_··--~--I-I~.--'---i-,--"-4--'--':....... ,

~p 15""i To ,cP.JC1

•

~'"
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....

Energy Flow Area Top Width

Head(ft)(sq ft) (ft)

0.51 15.00 55,00

••
TRAPEZOIDAL OiANNEL ANALYSIS

RATINGOJRVE W1PVTATION
Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS -
Depth Flow Rate· .Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)

0,50 11.6 0.78 0.262 0.01

.0025
0.040
100
o
5

Q.-
/2-

Enter Depth of Flow, or Press the <Esc> Key to End

.0025
0.040
100
o
100

Flow Area Top Width

(sq ft) (ft)

62.50 150.00
150.00 200."00

Energy

Head(ft)

0.52
1.04

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE W1PVTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope- Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.03 0.282 0.02
1.53 0.311 0.04

Depth Flow Rate

(ft) (cfs)

0.50 64.6
, .00 229.2

•

Enter Depth of Flow, or Press the <Esc> Key to End

.. ,

•



.. ,("

9
/.1-57
e::a.7
163/
25"57
37°7
~7z...

/Lj.~

I-!i:O
j'5=--S
1'.0
1'-5"
17.0

.0025
0.040
100
a
350

Flow Area Top Width
(sq ft) (ft)

187.50 400.00
400.00 450.00
637.50 500.00
900.00 550.00

1187.50 600.00
1500.00 650.00

Energy

Head(ft)

0.52
1.05
1.57
2.10
2.63
3.16

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CGlPlJrATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*- RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

l.lg 0.288 0.02
1.71 0.321 0.05
2.18 0.340 0.07
2.57 0.354 0.10
2.92 0.366 0.13
3.23 0.375 0.16

Depth Flow Rate
(ft) (cfs)

0.50 210.0
1.00 685.9
1.50 1389.6
2.00 2315.8
2.50 3467.4
3.00 4850.6

•

Enter Depth of Flow, or Press the <Esc> Key to End



c.f I'S I TO c.p/67

Depth Flow Rate
(ft) (cfs)

0.47 21.8

.0021

.03
100
100
5

Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.48 24.44 99.00

TRAPEZOIDAL Q-lANNEL ANALYSIS

RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

0.89~ 0.317 0.01

...

Enter Depth of Flow, or Press the <Esc> Key to End

.0021

.03
o
100
120

Flow Area Top Width

(sq ft) (ft)

45.04 153.00
134.04 203.00

Energy

Head(ft)

0.35
0.88

TRAPEZOIDAL Q-lANNEL ANALYSIS

RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.00 0.326 0.02
1.72 0.372 0.05

Depth Flow Rate

(ft) (cfs)

0.33 45.2
0.83 230.1

.~

Enter Depth of Flow, or Press the. <Esc> Key to End



• Jf .~

EU::v. as
4/.0 t{73

J.V.5"" 9'18
LfZ.o '730
"'2,~ 7.72.C}
0.+3·0 3.~aJ

.0021

.03
o
100
300

Flow Area Top Width

(sq ft) (ft)

162.50' 350.00
350.00 400.00
562.50 450.00
800.00 500.00

1062.50 550.00

Ener9Y
Head(ft)

0.53
1.07
1.61
2.15
2.69

c.p /5""{ to c.f/67
TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE W1PUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ...

Velocity Froude Velocity

(fps) Number Head(ft)

1.36 0.352 0.03
2.07 0.391 0.07
2.63 0.414 0.11
3.10 0.431 0.15

3.51 0.445 0.19

Depth Flow Rate

(ft) (cfs)

0.50 221.0
1.00 725.6
1.50 1478.3

2.00 2477.5
2.50 3729,6

Enter Depth of Flow, or Press the <Esc> Key to End

. ". '



a?-
b

.0025

.03
100
o
5

Energy Flow Area Top Width
Head(ft) . (sq ft) (ft)

0.34 7.09 38.00

~.,
Cf6/ ,0 cl'I~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CO'1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left·Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate' Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.33 5.7 0.80 0.328 0.01

••

efl?!
Enter Depth of Flow, or Press the <Esc> Key to End

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CO'1PUTATION
Channel Bottom. Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***

.0025

.03
100

o
120

Depth Flow Rate
(ft) (cfs)
O,SO 101.5

1.00 353.5

Velocity
(fps)
1.40

2.08

Froude
Number
0.378
0.417

Velocity
Head(ft)

0,03
0.07

Energy
Head(ft)

0.53
1.07

Flow Area Top Wid~h

(sq ft) (ft)
72. SO 170.00

170.00 220.00

Enter Depth of Flow, or Press the <Esc> Key to End

•



cp!?/ 70 CI' I'5"Z-

~.

(;01
115/
Ii 73
:;O~3

.0025

.03
100
o .
300

Flow Area Top Width
(sq ft) (ft)
162.50 350.00
350.00 400.00
562.50 450.00
BOO. 00 SOO.OO

1062.50 550.00
1350.00 600.00

Energy
Head(ft)

0.53
1.08
1.63
2.18
2.73
3.28

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CCX'1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (ri-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** .RESULTS ***
Velocity Fl"OUde Velocity

(fps) Number Head(ft)
1.48 0.384 0.03
2726 0.426 0.08
2.87 0.452 0.13
3.38 0.471 0.18
3.83 0.486 0.23
4.24 0.498 0.28

Dep1:h Flow Rate
(ft) (cfs)
0.50 241.1
1.00 791.7
1.50 1613.0
2.00 2703.2
2.50 4069.3
3.00 5721.9

Enter Depth of Flow, or Press the <Esc> Key to End

,.. ,
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COMPUTATION DATA SHEET

Prepared by .:T~ Date rz-'3-'Jo
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Dept.h Flow Rate
(ft.) (cfs)
0.20 43.6

Energy Flow Area Top Width
Head(ft)(sq ft) (ft)

0.22 42.00 220.00

•
Cfl5Z- 10 Cf/~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bot.tom Slope (feet. per foot.)
Manning'sRoughness Coefficient. (n-value)
Channel Side Slope - Left. Side (horizont.al/vertical)
Channel Side Slope - Right Side (horizont.al/vertical)
Channel Bottom Widt.h (feet)

*** RESULTS ***
Velocity Froucle Velocit.y

(fps) Number Head(ft)
1.04 0.419 0.02

.004

.03
100

o
200

El.E.\I.

cp 1'!!i2.. TO c.tI~
Enter Depth of Flow, or Press the <Esc> Key to End

-B..
3.~

/oLJt.:r
2098
3~t3
s-17/
7z.s/

EL-k-\l.

~o

~s.~

~".O

"50'.5"
-..7-0
5-'1.S-

.004

.03
100
o
.300

Flow Area Top Width
(sq ft) (ft)
162.SO 350.00
350.00 400.00
562.SO 450.00
SOO.OO SOO.OO

1062.SO 550.00
1350.06 600.00

Energy
Head(ft)

0.55
1.13
1.70
2.28
2.86
3.45

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizont.al/vertica1)
Channel Side Slope - Right Side (horizont.al/vertical)
Channel Bottom Width-(feet)

*** RESULTS ***
Velocity Froude Velocity·

(fps) Number Head(ft)
1.88 0.485 0.05
2.86 0.539 0.13
3.63 0.572 0.20
4.27- 0.595 0.28
4.84 0.614 0.36
S.~ 0.630 0.45

Depth Flow Rate
(ft) (cfs) .
0.50304.9
1.00 1001.4
1.50 2040.3
2.00 3419.3
2.SO 5147.3
3.00 7237.7

Enter Depth of Flow, or Press the <Esc> Key to End

-.



Depth Flow Rate

(ft) (cfs)

0.50 333.7

Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.53 225.00 500.00

•
Cf /"5"2 -ro Cf'I~B

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE W1PVTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Ri~ht Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS ***
Vel~ity F~de Vel~ity

(fps) Number Head(ft)

1.48 0.390 0.03

.0026

.03
100
100
400

CiJ5?... -ro Cf I6B
Enter Depth of Flow, or Press the <Esc> Key to End

MoJ. Qt

~.'S" Lf3f2;
~.o /187
:;s:S"" 7..4-(,,3
U.c "';203

"'!o&-S- b'3a~
~-'.O C]OOI
"!7,s" 120~O

.0026

.03
o
100
600

Flow Area Top Width

(sq ft) (ft)

122.00 620.00
444.50 670.00
792.00 720.00

1164.50 770.00
1562.00 820.00
1984.50 870.00
2432.00 920.00

Energy

Head(ft)

0.21
0.76
1.31
1.87
2.43
3.00
3.56

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE W1PVTATION

Channel Bottom Slope (feet per foot)

Manning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)
*** RESULTS ***

Ve1~ity F~de Velocity'

(fps) Number Head(ft)

0.85 0.339 0.01
1.92 0.415 0.06
2.69 0.452 0.11
3.32 0.476 0.17
3.87 0.495 0.23
4.37 0.510 0.30
4.82 0.522 0.36

Depth Flow Rate

(ft) (cfs)

0.20 104.2
0.70 853.4
1.20 2129.2
1. 70 3869.4
2.20 6051.5
2.70 8667.4
3.20 11716.2

•

Enter Depth of Flow, or Press the <Esc> Key to End

.--".



Subject WH:I.1ETAM:-S/AC;UA Et.rA, AbW1~

COMPUTATION DATA SHEET

(Prepared by ::JsE Date 2_27 - 'I
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SUbject WH-:r:re =rAfI.k(./A~AA ElLA AQM~

COMPUTATION DATA SHEET

Prepared by .:rSE. Date 2..27- 'J

I-i-'~...i..i-+1-f--!i-t-t--+--+-+-+-t-r-t-+-+-+-+-+-Hf-+I-+-+i -+--4'--+-1--i--+--l--.J1'.....J-
!! I I I

I--
I

r- :::>

( ~

.
. ( )

L) I
I

"I""') !
I !

he
,.-

j !

A ~ q: '3 ...1-.1-_
! I

~03 C3 :

) \ -- )' :<;

!

I

... _L\

/10.. ,;

! :

~ / .ss·.

( :>
5, z.:3

(" ...c,7
It0

... '2,=]

Itt17-,t 'h
":7. ~

11. 2J
~~"Z s0-

li .::;-7
~ '5"401-

I~
..~

I l./,~j :/
~i' t:2~

I 7. c~
1'"5,_ ) t.J.

~~- ;-~

2i '71.

! I .i-' ,

! I i
I I ! i II • I I

i I I

i

I ,
I 1'-1 I i

;

!
! :,
, ; I;

r-, ~d
I

~.~"' i
!
I

110 ~
_i

!

I !
/0~I j

I i i
lifO I iI

! I

I I II I ,
;

11 La i ;

I I !

f--,' ,I !
i ! i

Form 209



TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE C01PUTATION

February 27, 1991

_=z=================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ••••••••••••••••••••
ManningOs Roughness Coefficient (n-value) ••••••'•••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right-Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.0028
0.0350
1.50
1.50

120.0

=====================================================~==============

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------.-----------------
1.0 269.9 2.22 0.394 0.077 1.077 121.5 123.0
2.0 857.8 3.49 0.440 0.189 2.189 246.0 126.0

"
3.0 1688.8 4.52 0.468 0.317 3.317 373.5 129.0
4.0 2732.8 5.42 0.489 0.457 4.457 504.0 132.0
5.0 3972.1 6.23 0.505 0.603 5.603 637.5 135.0
6.0 5395.0 6.97 0.519 0.754 6.754 774.0 138.0
7.0 6992.9 7.66 0.530 0.910 7.910 913.5 141.0
7.6 8033.0 8.04 0.536 1.005 8.605 998.6 142.8
8.0 8759.5 8.30 0.540 1.068 9.068 1056.0 144.0
9.0 10690.2 8.90 0.548 1.229 10.229 1201.5 147.0

10.0 12781.1 9.47 0.556 1.392 11.392 1350.0 150.0

====================================================================
TRAPEZOIDAL OiANNEL ANALYSIS CXl1PUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc. , 7015 W. Tidwell, '107, Houston, TX 77092
(713) 89~. A manual with equations Ir flow chart is available.

fI'-
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COMPUTATION DATA SHEET

Subject _~W~I-l::..-r;:.=...;'TE':...Jiio.__-r:.!...C;A::AJ::.::~~_~A~"'~~~~~ _ Prepared by n.e- Date /2- 3-'0
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CI'/6"3 .,-0 cf/7bL:J.
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE OO1PUTATION

Channel Bottom Slope (feet per foot) .0091

• Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 5-- RESULTS ---

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width .El.-S=:U ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.30 8.7 1.45 0.617 0.03 0.33 6.00 35.00 4.0 ct·
0.80 95.3 2.65 0.717 0.11 0.91 36.00 85.00 Lf.$'" CJ~
1.30 328.5 3.61 0.775 0.20 1.50 91.00 135.00 "S-o 3Z37
1.80 761.8 4.45 0.817 0.31 2. " 171.00 185.00 '!>-5" 7bZ-
2.30 1442.3 5.23 0.850 0.42 2.72 276.00 235.00 6.. 0 IWz..
2.80 2413.0 5.94 0.878 0.55 3.35 ' 406.00 285.00 6.S- '2Jf'3

Enter Depth of Flow, or Press the <Esc> Key to End

•

•"
..._...



Cf If:,3 ,0 c..f fbI.(

.~ Q ..

!.") 7z.
"Z_D '-1-27
-z..-S- 12.""2t:(
":3-..t:) Zb/$'"
7--7:"" '+~

/.f-O 576B

.02

.03

100

80

5

Flow Area Top Width
(sq ft) (ft)

25.00 95.00

95.00 185.00

210.00 275.00
370.00 365.00

575.00 455.00

669.60 491.00

Energy
Head(ft)

0.63
1.31

2.03
2.78

3.54
3.85

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COoIPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)

Channel Side Slope - Left Side (horizontal/vertical)

Channe1 .Side Slope - Right. Side (horizontal/vertica1)

Channel Bottom Width (feet)

*** RESULTS *-
Velocity Froude Velocity

(fps) Number Head(ft)

2.88 0.988 0.13
4.4'9 1.105 0.31

5.85 1.180 0.53
7.07 1.237 0.78

8.19 1.284 1.04

8.61 1.300 1.15

Depth Flow Rate
(ft) (cfs)

0.50 71.9
1.00 426.7

1.50 1229.0
2.00 2615.4

2.50 4708.0
2.70 5768.1

•

e..t /6~ iO q 16t}
Enter Depth of Flow, or Press the <Esc> Key to End

;

.6l.f5D
9Q::)7
/o3"X;>
134-/3

Flow Area Top Width
(sq ft) (ft)

162.50 350.00

350.00 400.00

562.50 '450.00
800.00 500.00

Energy

Head(ft)

0.77
1.64

2.52
3.42

TRAPEZOIDAL OiANNEL ANALYSIS
RATING QJRVE COMPUTATION

, Channel Bottom Slo~ (feet per foot) .02
Manning's Roughness Coefficient (n-value) .03

Channe1 Side Slope - Left Side (horizontalIvertica1) 100
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) - .300

*** RESULTS ***
Velocity Froude Velocity'

(fps) Number Head(ft)

4.20 1.085 0.27
6.40 1.205 0.64

8.11 1.278 1.02
9.56 1.332 1.42

Depth Flow Rate

(ft) (cfs)

0.50 681.9

1.00 2239.2

1.50 4562.2

2.00 7645.8

•

Enter Depth of Flow, or Press the <Ese> Key to End
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Q.

273
167
VI')
-;7?g
bOIl:>

'6007

?C.?
G7.Q

67·-S
(,8.()

~.~

Yi.CJ

.025

.03
lOa
o
100

Flow Area Top Width

(sq ft) eft)

62.50 150.00
1SO. 00 200.00
262.50 250.00
400.00 300.00
562.50 350.00
750.00' 400.00

Energy

Head(ft)

0.80
1.64
2.51
3.39
4.28
5.18,

C.P/Cf+ To c.f16-S
TRAPEZOIDAL OiANNEL ANALYSIS

RATING OJRVE <:a-1PlfTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Vel~ity F~e Vel~ity

'(fps) Number Head(ft)

4.36 1.190 0.30
6.44 1.311 0.64
8.06 1.386 1.01
9.45 1.442 1.39

10.69 1.487 1.78
11.85 1.525 2.18

Depth Flow Rate

(ft) (cfs)

0.50 272.5
1.00 966.5
1.SO 2115.4
2.00 3778.2
2. SO 6015.7
3.00 8887.0

CPJ6,-/· To <f (77
Enter Depth of Flow, or Press the <Esc> Key to End

a.
zz

• 12.'f

3S"2..
71./-3
1?-z.-=,
2/4-3

tc,~

67.<:J
67,f)
~6.c

'6-6'""
6'1.0

.005

.03
o
100
5

Energy Flow Area Top Width' ~UE.\J..

Head(ft) (sq ft) (ft)"

0.53 15.00 55.00
1.08 55.00 105.00
1.63 120.00 155.00
2.19 210.00 205.00
2.76 325.00 255.00
3.33 465.00 305.00

TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE <:a-1PlfTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Chan~l Bottom Width (feet)

*** RESULTS ---
Velocity Froude Vel~ity

(fps) Number Head(ft)

1.46 0.494 0.03
2.26 0.551 0.08
2.93 0.588 0.13
3.54 0.616 0,19
4.09 0.639 0.26
4.61 0.658 0.33

Depth Flow Rate
(ft) (cfs)

O.SO 22.0
1.00 124.4
1. SO 352.1
2.00 742.6
2.50 1329.4
3.00 2143.3

•

Enter Depth of Flow, or Press the <Esc> Key to End

",

,
«.'
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COMPUTATION DATA SHEET
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El-,li:.v.
~

J..f;)LJ ~
~~ 2J2.
~O 571b
tjI.S- /016
L/2.D 1"'703
4-z.~ 30C¥f

.. 02

.03
o
63
5

Flow Area Top Width
(sq ft) (ft)

14.34 42.80
43.61 74.30
88.64 105.80

149.41 137.30
225.94 168.80
318.21 200.30

Energy
Head(ft)

0.77
1.47
2.19
2.94
3.70

4.~

C--~ I'tt:, ,0 Gf/etJ
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE CQo1PUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizonta1/vertica1)
Channel Side Slope - Right Side (horizontal/vertica1)
Channel Bottom Width (feet)

*- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)
3.35 1.019 0.17
4.86 1.119 0.37
6.16 1.187 0.59
7.34 1.239 0.84
8.42 1.283 1.10
9.44 1.320 1.38

Depth Flow Rate
(ft) (cfs)
0.60 48.0
1.10 212.1
1.60 546.3
2.10 1096.1
2.60 1902.7
3.10 3003.8

Enter Depth of Flow, or Press the <Esc> Key to End

•



CfUG TV c..f /67

C(£v.

.028

.03
80
55
5

Flow Area Top Width
. (sq ft) (ft)

19.38 72.50

59.17 126.50

Energy
Head(ft)

0.68

1.29

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE ca-1PUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

-- RESULTS --
Velocity Froude Velocity

(fps) Number Head(ft)
3.44 1.172 0.18

4.99 1.287 0.39

Depth Flow Rate.
(ft) (cfs)

0.50 66.6

0.90 295.5

•

Cf /66 rv C-f /67
Enter Depth of Flow, or Press the <Esc> Key to End

Flow Area Top Width
~

.7eo
170f
3/Gif
5Z'SO
~t£.

J.IO.o
'-Ia-~

IofJ ,0

'II·'!}
IfZ-O

(ft)

180.00

230.00
280.00
330.00
380.00

.028

.03
100
o
120

(sq ft)
90.00

192.50
320.00
472.50
650.00

Energy
Head(ft)

1.02

1.94

2.86
3.81
4.76

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE ca-1PUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

-* RESULTS ***
Velocity Froude Velocity·

(fps) Number Head(ft)
5.21 1.298 0.42

7.34 1.413 0.84
9.03 1.488 1.26

10.48 1.544 1.71
11.80 1.590 2.16

Depth Flow Rate
(ft) (cfs)
0.60 468.9

1.10 1412.5
1.60 2888.2
2.10 4954.0
2.60 7670.5

•

Enter Depth of Flow, or Press the <Esc> Key to End

•
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, ..
CP/67 To c.P /~IA

aeu
~,

'2.3.S- 271
z.~.o J'2J 7
'Z-'l-.s- 300J
2$0 (,llb
~ IO~17

-z.t-O /64tOLf

.053

.03
100
100
50

Flow Area Top Width
(sq ft) (ft)

50.00 lSO.00
150.00 250.00
300.00 350.00
500.00 450.00
750.00 550.00

1050.00 650.00

Energy
Head(ft)

0.97
2.02
3.14
4.32
5.55
6.83

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE cn1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.48 1.673 0.47
8.11 1.846 1.02

10.29 1.959 1.64
12.23 2.045 2.32
14.02 2.116 3.05
15.70 2.177 3.83

Depth Flow Rate
(ft) (cfs)
O.SO 274.1
1.00 1216.8
1.50 3086.8
2.00 6116.4
2.50 10516.8
3.00 16484.0

cP Ib, ,0 Cf /66
Enter Depth of Flow, or Press the <Esc> Key to End

~

~~

2.:50
5"'07
1/0 7
16~

zeaa

E:LE..v.

Z4--O
z..'f,.~

2-~..o

.z.~~.

"Z-I..O

-u.S

.0044

.03
100
o
50

Flow Area Top Width
(sq ft) (ft)

37.50 100.00
100.00 150.00
187.50 200.00
300.00 250.00
437.50 300.00
600.00 350.00

Energy
Head(ft)

0.55
1. 10
1.65
2.21
2.77
3.34

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE cn1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity·

(fps) Number Head(ft)
1.70 0.490 0.05
2.50 0.539 0.10
3.13 0.570 0.15
3.69 0.594 0.21
4.20 0.613 0.27
4.68 0.630 0.34

Depth Flow Rate
(ft) (cfs)
O.SO 63.9
1.00 249.6
1. SO 587.2
2.00 1107.2
2.SO 1838.3
3.00 2807.7

Enter Depth of Flow, or Press the <Esc> Key to End

.".
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COMPUTATION DATA SHEET
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Depth Flow Rate
(rt) (cfs)
0.20 3.8

Energy Flow Area Top Width
Head(ft) (Sq ft) (ft)

0.21 5.00 45.00

.,

Q.

.0045

.03
100
100
5

c:...f/6~ TO cp 1~3

TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE CQo1PUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coeff~cient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.77 0.406 0.01

•

C-P}f:,B,o c..p I~a:>
Enter Depth of Flow, or Press the <Esc> Key to End

,22.3>
7'36
Isz7
2{,°B
;,.,Z
57oz.

775"'1

/(,.0
/6.-::;
/7_J!1
17...5"
I~·O

10-~

J'J.o

.0045

.03
o
100
200

Flow Area Top Width
(sq ft) (ft).
112.50 250.00
250.00 300.00
412.50 350.00
600.00 400.00
812.50 450.00

1050.00 500.00
1312.50 550.00

Energy
Head(ft)

0.56
1.13
1. 71
2.29
2.87
3.46
4.04

TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE CQo1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side SloPe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.95 0.512 0.06
2.94 0.567 0.13
3.70 0.600 0.21
4.34 0.624 0.29
4.91 0.644 0.37
5.43 0.660 0.46
5.91 0.674 0.54

Depth Flow Rate
(ft) (cfs)
0.50 219.2
1.00 734.0
1.50 1524.9
2.00 2603.7
2.50 3988.3
3.00 5698.6
3.50 7755.0

•

Enter Depth of Flow, or Press the <Esc> Key to End

.-.'.



Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.35 34.50 130.00

Depth Flow Rate
(ft) (cTS)

0.30 59.4

.0071

.03
100
a
100

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)
1.72 0.589 0.05

•

c..P /66 TO U 161
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

ttl
Channel Bottom Slope (feet per foot) .0071
Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) a
Channel Bottom Width (feet) 200

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width Q.
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
O.SO 275.4 2.45 0.643 0.09 0.59 112. SO 250.00 /f".S- 33y-
1.00 922.0 3.69 0.712 0.21 1.21 250.00 300.00 /7.0 <=tBI
1. SO 1915.5 4.64 0.754 0.33 1.83 412.SO 3SO.00 /7,~ 11,¥
2.00 3270.6 5.45 0.784 0.46 2.46 600.00 400.00 I~O :;330
2.SO S009.7. 6.17 0.809 0.59 3.09 812. SO 4SO.00 ,9-S" 501RJ
3.00 7157.9 6.82 0.829 0.72 3.72 10SO.00 500.00 1')0 72-17

Enter Depth of Flow, or Press the <Ese> Key to End

,..~



COMPUTATION DATA SHEET

Prepared by =:rS£' Date/~-4-~
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Depth Flow Rate·
(ft) (cfs)
0.50 52.4
1.00 199.0
1.50 459.1
2.00 853.7

.0022

.03
80
20
60

Energy Flow Area Top Width ----Head(ft) (sq ft) (ft)
0.52 42.50 110.00
1.05 110.00 160.00
1.58 202.50 210.00
2.11 320.00 260.00

c P/7<7 '(0 CfJ75'A
TRAPEZOIDAL CHANNEL ANALYSIS

RATING aJRVE CO'lPUTATION
Channel Bottom Slope (feet per foot)
Manning'S Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channe1 Bottom Width (feet) .

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.23 0.349 0.02
1.8f 0.385 0.05
2.27 0.407 0.08
2.67 0.424 0.11

•

(r 175'"" -rO c.p 17-S-A
Enter Depth.of Flow. or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CO'lPUTATION

•
Channel Bottom Slope (feet per foot) .0022
Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 50
Channel Bottom Width (feet) 260

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width CJ-EJI.
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.50 193.3 1.42 0.362 0.03 0.53 136.25 285.00 3&rr
1.00 624.7 2.19 0.403 0.07 1.07 285.00 310.00 ?"7-~

1.50 1251.4 2.80 0.428 0.12 1.62 446.25 335.00 157-~

2.00 2061.9 3.33 0.447 0.17 2.17 620.00 360.00 3~..o

2.53 3117.9 3.81 0.462 0.23 2.76 817.82 386.50 ~6.s-'

2.50 3052.8 3.79 0.461 0.22 2.72 806.25 385.00
3.00 4224.1 4.20 0.473 0.27 3.27 1005.00 410.00

q.

/()J-f7
14"78

;z.JO'5"
.;z..fj/5""

-SCI&'"

Enter Depth of Flow. or Press the <Esc> Key to End



Energy Flow Al'"ea Top Width

Head(ft) (sq ft) (ft)

0.61 122.50 270.00
1.24 270.00 320.00
1.88 442.50 370.00
2.53 640.00 420.00
3.18 862.50 470.00
3.83, 1110.00 520.00
4.49 1382.50 570.00

••
CFI75""'" 70 cp/i6

TRAPEZOIDAL OiANNEL ANALYSIS
RATING CURVE CO'IPlJTATION

Channel Bottom Slope (feet pel'" foot)

Manning"s Roughness Coefficient (n-value)

Channel Side Slope -Left. Side (hol'"izonta1/vel'"tiCal)

Channel Side Slope - Right Side (hol'"izonta1/vertical)

Channel Bottom Width (feet) .

-- RESULTS ***
Depth ~'ow Rate· Velocity Fl"QUdeVelocity

(ft) (cfs) (fps) Numbel'" Head(ft)

O.SO 320.1 2.61 0.684 0.11
1.00 1065.9 3.95' 0.757 0.24
1.50 2202.9 4.98 0.802 0.38
2.00 3742.8 5.85 0.835 0.53
2.50 5707.3 6.62 0.861 0.68
3.00 8121.5 7.32 0.883 0.83
3.50 11011.7 7.97 0.901 0.99

.008

.03
100
o
220

~

~-S

~'7.0

~7:.-S

~.P

~iS.~

3ZO
//)66

Zza3
,7l8
S-ib7

Entel'" Depth of Flow, 01'" Pl'"eSS the <Esc> Key to End

•

. .,..'
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COMPUTATION DATA SHEET

Prepared by ::J"3:tE. Date Iz -4-- '0
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Cf/7dl'f TO Cf/<J)

~y! 4<.-
t>'f.S- ~O

~O '1--r/3
6";~

~43~o

~.~ '2-~

.0133

.03
o
100
20

Flow Area Top Width
(sq ft) (ft)

22.50 70.00
70.00 120.00

142.50 170.00
240.00 220.00
362.50 270.00

Energy
Head(ft)

0.61
1.24
1.90
2.56
3.24

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE C01PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizqntal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet).

-- RESULTS .-
Velocity Froude Velocity

(fps) Number Head(ft)
2.67 0.829 0.11
3.97 0.915 0.24
5.05 0.972 0.40
6.02 1.015 0.56
6.91 1.051 0.74

Depth Flow Rate
(ft) (cfs)
0.50 60.0
1.00 277.6
1.50 719.4
2.00 1444.1
2.50 2504.6

•

Enter Depth of Flow, or Press the <Esc> Key to End

•



!3J!V. !!L-

?ilZs- t-fJ
ra>p /6L1-

133S" "'3'-f1
{?Cio LP/7

.02

.03
5
10
20

Flow Area Top Width

(sq ft) (ft)

11.88 27.50
27.50 35.00
46.88 42.50
60.30 47.00

Energy

Head(ft)

0.75
1.55
2.36
2.85

c..f176A TO CP177
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE <n1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)
*** RESULTS _.-

Velocity Froude Velocity

(fps) Number ,Head(ft)

3.99 1.071 0.25
5.95 1.182 0.55
7.45 1.250 0.86
8.24 1.282 1.05

Depth Flow Rate'

(ft) (cfs)

0.50 47.4
1.00 163.6
1.50 349.3
1.80 496.9

c::.p 17t.A 'TO .cp. 1"77
Enter Depth of Flow, or Press the <Esc> Key 1:0 End

J3..E.V- Q-

~c;;- /0117
~t:J 2-3~
~S- 4'l..44
fJ'.~ ,e~

.02

.03
100
o
240

Flow Area Top Width

(sq ft) (ft)

132.50 290.00
290.00 340.00
472.50 390.00
680.00 440.00

Energy

Head(ft)

0.77

1.61
2.48
3.35

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE <n1PUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

..- RESULTS ---
Velocity Froude Velocity

(fps) Number Head(ft)

4.15 1.082 0.27
6.29 ,1.200 0.61
7.94 1.271 0.98
9.34 1.323 1.35

Depth Flow Rate

(ft) (cfs)

0.50 550.0
1.00 1823.5
1.50 3751.9
2.00 6348.0

Enter Depth of Flow, or Press the <Esc> Key 1:0 End

, ,
< '



COMPUTATION DATA SHEET

Prepar~d by roSE. Date rz.- ~-~
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.0128

.03
o
100
10

Flow Area Top Width

(sq ft) (ft)

17.50 60.00
60.00 110.00

127.50 160.00
220.00 210.00
337.50 260.00
480.00 310.00
647.50 . 360.00

Energy

Head(ft)

0.59
1.21
1.86
2.51
3.18
3.86 ,
4.55

... c.r fry 1V Cor l<t?> '¥-

TRAPEZOIDAL CHANNEL ANALYSIS
RATING QJRVE CCX"1PUTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel S·ide Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

-- RESULTS --
Depth Flow Rate' Velocity. Froude Velocity

(ft) (cfs) (fps) Number Head(ft)

0.50 42.9 2.45 0.800 0.09
1.00 223.1 3.72~ 0.887 0.21
1.50 610.3 4.79 0.945 0.36
2.00 1263.7 5.74 0.989 0.51
2.50 2236.3 6.63 1.025 0.68
3.00 3577.1 7.45 1,055 0.86
3.50 5331.9 8.23 1.082 1.05

•

Enter Depth of Flow, or Press the <Esc> Key to End

•\..,..

f ~,



./ c.f 171 TO Cf/80

~.

.029

.03
25
10
25

Flow Area Top Width
(sq ft) (ft)

16.88 42.50
42.50 60.00
76.87 77.50

120.00 95.00
171.88 112.50
232.50 130.00
301.87 147.50

Energy
Head(ft)

0.82
1.70
2.59
3.51
4.44
5.39
6.36

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CCMlUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

-- RESULTS --
Velocity Froude Velocity

(fps)· Number Head(ft)
4.55 1.274 0.32
6.70' 1.402 0.70
8.38 1.483 1.09
9.85 1.544 1.51

11.18 1.594 1.94
12.42· 1.636 2.39
13.58 1.673 2.86

Depth Flow Rate
(ft) (cfs)
0.50 76.9
1.00 284.6
1.50 644.4
2.00 1181.7
2.50 1921.2
3.00 . 2886.5
3.50 4100.2

•

c,1~ TO C(' 160 er Cf 17<1 TO c..p 1'1./
Enter Depth of Flow,. or Press the <Esc> Key to End . I

C::, FII,

.029

.03
100
o
80

Flow Area Top Width
(sq ft) (ft)

52.50 130.00
130.00 lS0.00
232.50 230.00
360.00 280.00
512.50 330.00

Energy
Head(ft)

0.83
1.71
2.61

. 3.53
4.47

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CCMlUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (hori~ontal/vertical)

Channel Bottom Width (feet)
*** RESULTS ***

Velocity Froude Velocity
(fps) Number Head(ft)
4.60 1.275 0.33
6.76 1.403 0.71
S.46 1.483 1.11
9.93 1.543 1.53

11.26 1.592 1.97

Depth Flow Rate
(ft) (cfs)
0.50 241.3
1.00 879.4
1.50 1966.S
2.00 3573.5
2.50 5768.3

•

Enter Depth of Flow, or Press the <Esc> Key to End

·.

•
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COMPUTATION DATA SHEET

Subject WH:t:.T"£. PIU~ Prepared by ".:J'"~W: Date 12 -'3-70
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,
J c.p leo w c.p IS/

TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE ca-1PUTATION

Channel Bottom Slope (feet per foot) .0012'. Manning'sRoughness Coefficient (n-value) .03
. Channel Side Slope - Left Side (horizonta1/vertica1) 100

Channel Side Slope - Right Side (horizontal/vertical) 0

Channel Bottom Width (feet). 40
.- RESULTS --

Depth Flow Rate Velocity Fl"ClUde Velocity Energy Flow Area Top Width EtEV. ::P.-(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
'2.8

0.50 28.2 0.87 0.254 0.01 - 0.51 32.50 90.00 tZ·-S-

1.00 114.5 1.27 0.280 0.03 1.03 90.00 140.00 13.0 fI,:)

1.50 276.1 1.60 0.296 0.04 1.54 172.50 190.00 I\.~ 2.7'

2.00 529.5 1.89 0.309 0.06 2.06 280.00 240.00 /'1.,(J ":P.P
2.50 890.1 2.16 0.319 0.07 2.57 412.50 290.00 N.~ B10
3.00 1372.2 2.41 0.328 0.09 3.09 570.00 340.00 ~() I!;>"~

Enter Depth of Flow, or Press the <Ese> Key to End

•

. ..
'.

;



,
J '

Depth Flow Rate
(ft) (cfs)
0.50 6.1

Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.55 3.50 12.00 /2.0

•••
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE WlPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

·Channel Side Slope - Left·Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)*- RESULTS .-

Velocity Froude Velocity
(fps) Number Head(ft)
1.74 0.567 0.05

.0064

.03
10
10
2

cz.
6

c..PI'60 To dl1~
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
;

RATING OJRVE WlPUTATION

• Channel Bottom Slope (feet per foot) .0064

Manning's Roughness Coefficient (n-value) .03

Channel Side Slope - Left Side (horizontal/vertical) 0

Channel Side Slope - Right Side (horizontal/vertical) 100

Channel Bottom Width (feet) 150

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width §U=\L .52--
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

a.50 199.5 2.28 0.607 0.08 0.58 87.50 200.00 Iz.r ~.
1.00 681.2 3.41 0.671 0.1.8 1.18 200.00 250.00 I~.o 6<87

1~ 50 1441.8 4.27 0,710 0.28 1.78 337,50 300.00 ~.~ I~

2.00 2S03.6 5.01 0.738 0.39 2.39 SOD. 00 350.00 IJf.o Z$'"'/c?

2.50 3892.7 5.66 0.761 0.50 3.00 687.50 400.00 1'14~ 36'<;

Enter Depth of Flow. or Press the <Esc> Key to End
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•
Cl 161 TV c.fI 'lS-

'..
BOX CULVERT ANALYSIS

C()o1P1JTATION OF PERFORMANCE CURVE

Culvert Span (Width of Opening) (feet) 10
Culvert Rise (Height of Opening) (feet) 4

FHWA Chart Number (8,9,10,11,12 or 13) 8
Scale Number on Chart (Type of Culvert Entrance) 1

Manning's Roughness Coefficient (n-value) 0.012
Entrance Loss Coefficient of Culvert Opening 0.5
Culvert Length (feet) 80
Culvert Slope (feet per foot) .005

Flow Rate Tailwater •• Headwater (ft).. Normal Critical Depth at Outlet

(cfs) Depth(ft) In.Ctrl: Out.Ctrl. Depth(ft) Depth(ft) Outlet(ft) Vel. (fps)

100.00 1.00 2.32 2.50 1.18 1.46 1.46 6.85
200.00 1.50 3.73 3.42 1.86 2.32 1.86 10.74
328.00 2.00 5.83 4.99 2.61 3.22 2.61 12.55
SOO.OO 2.50 9.26 7.74 3.52 4.00, 3.52 14.20

Enter Flow Rate and Tailwater, or Press the <Esc> Key to End

•

•



;-. .
<::.f' I61 /0 C/'/~

TRAPEZOIDAL OiANNEL ANALYSIS
RATING OJRVE OOiPUTATION

"
Channel Bottom Slope (feet per foot) .005
Manning's Roughness Coefficient (n-va1ue) .025
Channel Side Slope - Left Side (horizontal/vertical) 5
Channe1 Side Slope - Right Side (horizontal/vertica1) 5
Channel Bottom Width (feet) 20- RESULTS *-

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head(ft) Head( ft) (sq ft) (ft)

0.50 27.7 2.46 0.647 0.09 0.59 11.25 25.00

1.00 92.6 3.71 0.715 0.21 1.21 25.00 30.00

1.50 192.4 4.66 0.757 0.34 1.84 41.25 35.00

2.00 328.3 5.47 0.787 0.46 2.46 60.00 40.00

2.50 502.7 6.19 0.811 0.59 3.09 81.25 45.00

3.00 718.0 6.84 0.832 0.73 3.73 105.00 SO.OO

3.50 97~.9 7.44 0.849 0.86 4.36 131.25 55.00
4.00 1281.9 8.01 0.865 1.00 5.00 160.00 60.00

4.50 1635.6 8.55 0.879 1.14 5.64 191.25 65.00

5.00 2040.5 9.07 0.891 1.28 6.28 225.00 70.00

5.SO 2499.1 9.57 0.903 1.42 6.92 261.25 75.00

6.00 3013.7 10.05 0.914 1.57 7.57 300.00 SO.OO

6.50 3586.9 10.51 0.924 1.72 8.22 341.25 85.00

Enter Depth of Flow, or Press the <Esc> Key to End

•
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..J:I-EV- g,.

/3.0 /"2./
13-~ 'it'!
1'*0 876

.0042
0.040
a
100
150

Flow Area Top Width
(sq ft) (ft)

87.50 200.00
200.00 250.00
337.50 300.00

Energy
Head(ft)

0.53
1.07
1.60

TRAPEZOIDAL QlANNEL ANALYSIS
RATING CURVE CQoIPUTATION

Channel Bottom Slope (feet per foot)

Manning"S Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Righi: Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS ***
Depth Flow Rate· Velocity Froude Velocity
(ft) (cis) (fps) Number Head(ft)

0.50 121.2 1.39 0.369 0.03
1.00 413.9 2.0r 0.408 0.07
1.50 876.0 2.60 0.431 0.10

•

Enter Depth of Flow; or Press the <Esc> Key to End

Q.

Ital,
lees
-:GI/
Lf"2..53
0/1

.0042
0.040
o
100
400

Flow Area Top Width ~l.-£..V.

(sq ft) (ft) - -
212.50 450.00 I~~
450.00 SOO.OO 1':1:t!7
712.50 550.00 I?:,-:)'

1000.00 600.00 /b,O
1312.50 650.00 ~.-:>

. Energy

Head(ft)

0.53
1.08
1.63
2.18
2.73

TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CQoIPUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)

1.46 0.374 0.03
2.24 0.416 0.08
2.86 0.442 0.13
3.38 0.461 0.18
3.84 0.476 0.23

Depth Flow Rate

(ft) (cfs)

O.SO 310.0
1.00 1008.6
1.50 2034.8
2.00 3376.9
2.50 S035.3

•

Enter Depth of Flow, or Press the <Esc> Key to End

f. '~.

•
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Flow Area Top Width
(ft)

150.00
200.00
250.00
300.00
350.00

.0035

.035
o
100
100

(sq ft)
62.50

150.00
262.50
400.00
562.50

Energy
Head(ft)

0.53
1.07
1.60
2.14
2.68

CP 19"2.... To cp /'7L...¥.:
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE Cll1PUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

- Rl::SULTS -*
Velocity Froude Velocity

(fps) Number Head(ft)
1.40 0.382 0.03
2.07 0.421 0.07
2.58 0.444 0.10
3.03 0.462 0.14
3.43 0.477 0.18

Depth Flow Rate
(ft) (cfs)
0.50 87.4
1.00 310.0
1.50 678.4
2.00 1211.7
2.50 1929.3

1

•

Enter Depth of Flow, or Press 'the <Esc> Key to End

.0033

.035
100
o
100

Flow Area Top Width
(sq ft) (ft)

62.50 150.00
150.00 200.00
262.50 250.00
400.00 300.00
562.50 350.00

Energy
Head(ft)

0.53
1.06
1.60
2.13
2.67

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE Cll1PUT~TION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** .RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.36 0.371 0.03
2.01 0.408 0.06
2.51 0.432 0.10
2.94 0.449 0.13
3.33 0.463 0.17

Depth Flow Rate
(ft) (cfs)

0.50 84.8
1.00 301.0
1.50 658.8
2.00 1176.6
2.50 1873.4

•

Enter Depth of Flow, or Press the <Esc> Key to End

•
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Depth Flow Rate
(ft) (cfs)

0.25 124.9
0.50 418.7

Energy Flow Area Top Width

Head(ft) (sq ft) (ft)

0.33 56.25 250.00
0.67 125.00 300.00

•
TRAPEZOIDAL OWlNEl ANALYSIS

RATING CURVE CO'IPUTATlON

Channel 8ott.om Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizonta1/vertical)

Channel Side Slope - Right Side (horizonta1/vertica1)

Channel 8ott.om Width (feet)*- RESULTS ***
Velocity Frou<le Velocity

(fps) Number Head(ft)

2.22 0.825 0.08
3.35 0.914 0.17

.02

.035
lOa
lOa
200

q.

Enter Depth of Flow, or Press the <Esc> Key to End

EJ,.,gJ.

Z'J.v
"2.7.'5'"
z..Cd,O
ozg..~

~.o

.02

.035
o
lOa
220

Flow Area Top Width

(sq ft) (ft)

122.50 270.00
442.50 370.00
640.00 420.00
862.50 470.00

1110.00 520.00

Energy

Head(ft)

0.69
2.21
2.98
3.75
4.53

TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE a:t1PUTATION

Channe1 8ott.om Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bott.om Width (feet)

*** RESULTS *-
Velocity Froude Velocity·

(fps) Number Head(ft)

3.54 0.926 0.19
6.75 1.087 0.71
7.93 1.131 0.98
8.97 1.167 1.25
9.92. 1.196 1.53'

Depth Flow Rate

(ft) (cfs)

0.50 433.8
1.50 2985.4
2.00 5072.4
2.50 7734.9
3.00 11006.8

•

Enter Depth of Flow, or Press the <Esc> Key to End

.02

.035
o
100
220

TRAPEZOIDAL OiANNEL ANALYSIS

RATING CURVE CCHVTATION

Channel Bottom Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizonta1/vertical)

Channel Side Slope - Right Side (horizonta1/vertical)

Channel Bottom Width (feet)

*- RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

,
<.. ,

'~,



CjJ /1Z TO e...p 193

Depth Flow Rate
(ft) (cfs)
0.25 60.5

Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.30 33.13 145.00

•
TRAPEZOIDAL QiANNEL ANALYSIS

RATING OJRVE a:t1P1JTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet).

-- RESULTS **'"
Velocity Froude Velocity

(fps) Number Head(ft)
1.83 0.674 0.05

.0133

.035
100
o
120

Q.

6/

Cp,'1'2.- Tb C-P 143
Enter Depth of Flow, or Press the <Esc> Key to End

Q...

JJ"Z-

~
12ct~

. z:z.oB
-;J./Lf'

.0133

.035
100
o
20

Flow Area Top Width
(sq.ft) (ft)

22.50 70.00
70.00 120.00

142.50 170.00
240.00 220.00
362.50 270.00.
510.00 320.00

Energy
Head(ft)

0.58
1.18
1. 79

. 2.41
3.04
3.68

TRAPEZOIDAL QiANNEL ANALYSIS

RATINGOJRVE a:t1P1JTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity·

(fps) Number Head(ft)
2.29 0.711 0.08
3.40 0.784 0.18
4.330.833 0.29
5.16 0.870 0.41
5.92 0.901 0.54
6.64 0.927 0.68

Depth FloW Rate
(ft) (cfs)
0.50 51.4
1.00 238.0
1.50 616.7
2.00 1237.8
2.50 2146.8
3.00 3385.9

Enter Depth of Flow, or Press the <Esc> Key to End

•... ~
'" -, .'
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Energy Flow Area Top Width gt...elJ
Head(ft) (sq ft) (ft)

2.54 900.00 550.00 1/6'-/

Depth Flow Rate
(ft) (cfs)
2.00 5293.3

•

•

Cf"ZOi TV C(WB

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slripe - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

-(fps) Number Head(ft)
5.88 0.810 0.54

Enter Depth of Flow, or Press the <Esc> Key to End

. 01

.035
100
a
350

~.-



Energy .Flow Area Top Wi dth E:L~v.

Head(ft) (sq ft) (ft)
0.44 10.00 45.00 //ca.8

Depth Flow Rate
(ft) (cfs)
0.40 15.5

•
c. f 2t:rl TOc( L 06

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.55 0.579 0.04

.01

.035
100
o
5

Enter Depth of Flow, or Press the <Esc> Key to End

Q

)3/ ,-/

.01

.035
100
o
200

Flow Area Top Wi dth ELEV
(sq ft) (ft)
312.00 320.00 fib2

Energy
Head (ft)

1.47

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.16 0.743 0.27

Depth Flow Rate
(ft) (cfs)
1. 20 1299.2

•

Enter Depth of Flow, or Press the <Esc> Key to End

•



.008
0.040
o
100
5

Flow Area Top Wi dth ELEV
. (sq ft) (ft)

136.00 165.00 /162

Energy
Head(ft)

1. 73

ctp 207 TO c fZ/7

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel ~ottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

. *** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.90 0.563 0.13

Depth Flow Rate
(ft) (cfs)
1.60 394.7

•

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width E~V.

Head(ft) (sq ft)· (ft)
2.34 1100.00 650.00 J/6Lj

Depth Flow Rate
(ft) (cfs)
2.00 5179.9

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.71 0.638 0.34

.008
0.040
a
100
450

Enter Depth of Flow, or Press the <Esc> Key to End

•
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Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

0.50 22.50 85.00

Depth Flow Rate
(ft) (cfs)
0.50 7.1

•
,,
\,

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE al'IPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.32~ 0.109 0,00

.00043

.04
80
80
-S

/

.E-..

7

Enter Depth of Flow, or Press the <Esc> Key to End,

TRAPEZOIDAL CHANNEL ANALYSIS
RATING aJRVE al'IPUTATION

• Channel Bottom Slope (feet per foot) .00043

Manning's Roughness Coefficient (n-va1ue) .04

Channe1 Side Slope - Left Side (horizontal/vertica1) 80

Channel Side Slope - Right Side (horizontal/vertical) eo
Channel Bottom Width (feet) 5-- RESULTS *-Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width £:l.£.V. -'L

(ft) (cfs) . (fps) Number Head(ft) Head(ft) (sq ft) (ft)
LftS":'5" CJ

#

0.30 2~0 0.23 0.100 0.00 0.30 8.70 53.00

0.80 23.7 0.43 0.117 0.00 0.80 55.20 133.00 S'O.o 31
1.30 83.2 0.59 0.127 0.01 1.31 141.70 213.00 ~:r t:{O

1.80 194.8 0.73 0.134 0.01 1.81 268.20 293.00 ;(;7.0 -zo "2.-

2.30 370.8 0.85 0.139 0.01 2.31 434.70 373.00 -57.~ ~7e

2.80 622.7 0.97 0.144 0.01 2.81 641.20 453.00 oi..o '"3?

Enter Depth of Flow, or Press the <Esc> Key to End

•



", "", ..
TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJM ro-IPUTATION

• Channel Bottom Slope (feet per foot) .025
Manning's Roughness Coefficient (n-value) .025
Channel Side Slope - Left· Side (horizontal/verti~l) 100
Channel Side Slope - Right Side (horizontal/vertical) 0

Channel Bottom Width (feet) 5

*- RESULTS *-
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width E'L£:1I. 12:.-
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.30 17.3 2.8& 1.227 0.13 0.43 6.00 35,00 '/'S-S- 17

0.80 189.6 5.27 1.426 0.43 1.23 36.00 85.00 DUO I'l?

1.30 653.3 7.18 1.541 0.80 2.10 91.00 , 35.00 ~S- (,?"3
1.80 1515.1 8.86 1.624 1.22 3.02 171. 00 185.00 ~O {57:T

2.30 2868.7 10.39 1.690 1.68 3.98 276.00 235.00 'S"I."S
7f~2.80 4799.4 11.82 1.745 2.17 4.97 406.00 285.00 S'Z.o

3.30 7386.5 13.17 1.793 2.69 5.99 561.00 335.00 ~-S- 7~7

•
Enter Depth of Flow. or Press the <Esc> Key to End
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t::L.Ev. Q.

3t..S' 4-
3-;ic 2.0
~2.3 *37

.001

.04
23
16
5

Flow Area Top Width
(sq ft) (ft)

7.38 24.50
24.50 44.00

39.45 55.70

Energy
Head(ft)

0.50
1.01

1.31

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CO'1PUTATION

Channel Bot1:om Slope (feet per foot) .
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bot1:om Width (feet)

*** RESULTS ---
Velocity Froude Velocity

(fps) Number Head(ft)
0.530 0.169 0.00

0.79 0.188 0.01
0.93 0.195 0.01

Depth Flow Rate
(ft) (cfs)
0.50 3.9
1.00 19.5
1.30 36.8

•

<Enter>: Repeat, <R>eport, <S>creen Graph. <P>rint Graph, or <Esc>: End

.001

.04
o
16
50

Flow Area Top Width
(sq ft) (ft)

27.00 58.00

58.00 66.00

93.00 74.00

Energy
Head (ft)

0.51

1.02
1. 53

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CO'1P\JTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bot1:om Width (feet)

*** RESULTS ---
Velocity Froude Velocity

(fps) Number Head(ft)
0.70 0.181 0.01

1.07 0.201 0.02

1.35 0.212 0.03

Depth Flow Rate
(ft) (ds)
0.50 18.9

1.00 61.9
1.50 125.5

•

Enter Depth of Flow, or Press the <Esc> Key to End

•
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COMPUTATION DATA SHEET
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Energy Flow Area Top Width ~J4
Head(ft) (sq ft) (ft)

1.16 55.00 105.00 ,''to
Depth Flow Rate

(ft) (cfs)
1.00 173.9~

•
Cpny TO C fZ'-IB

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slop~ - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.16 0.770 0.16

.0133

.035
o
100
5

17'-/

Energy Flow Area Top Width ~l.-: ...B.-
Head(ft) (sq ft) (ft)

2.47 300.00. 250.00 1/?.'7... 1137..4

Depth Flow Rate
(ft) (cfs)
2.00 1649.9

•
Enter Depth of Fl ow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.50 0.885 0.47

.0133

.035
o
100
50

Enter Depth of Flow, or Press the <Esc> Key to End

.',



Energy Flow Area Top Width ~~.

Head(ft) (sq ft) (ft)
2.76 1200.00 700.001 12.t.j

•
C-( e.3C-f TO cl' z.4'8

TRAPEZOIDAL CHANNEL. ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical),
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)
2.00 8400.1 ~ 7.00 0.942 0.76

.0133

.035
o
100
500

e9.-
joz:z.\.f

•
Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width E\..~V
Head(ft) (sq f1:) (ft)

2.20 80.00 75.00 (I J~

Depth Flow Ra1:e
(ft) (cfs)

2.00 289.9

~.-

.0067

.035
25
10
5

TRAPEZOIDAL OiANNEL ANALYSIS

RATING OJRVE CD1P\JTATION

Channel B01:tom Slope (feet per foot)
Manning·s Roughness coefficient (n-value)

Channel Side Slope -Lef1: Side (horizon1:al/ver1:ical)

Channel Side Slope - Right Side (horizontal/ver1:ical)

Channel Bottom Width (feet)

- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

3.62 0.618' 0.20

•

En1:er Depth of Flow, or Press the <Esc> Key to End

q.

.0067

.035
10
o
60

Flow Area Top Width

(sq ft) (ft)

65.00 70.00
225.00 90.00

Energy

Head(ft)

1.17

3.61

TRAPEZOIDAL OiANNEL ANALYSIS

RATING OJRVE ea-tPUTATION

Channel Bottom Slope (feet per foot)
Manning·s Rough~s Coefficien1: (n-value)
Channel Side Slope - Left Side (horizontal/ver1:ical)

Channel Side Slope - Right Side (horizonta1!ver1:ical),

Channel Bo1:tom Width (fee1:)

*** RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

3.28 0.599 0.17
6.26 0.697 0.61

Depth Flow Ra1:e

(ft) (cfs)

1.00 212.9
3.00 1407.7

•

En1:er Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width ~.
Head(ft) (sq ft) (ft)

2.26 360.00 280.00 llei

, ..

'.~
Cf Z34 'to c~z..~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

(*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
2.00 1472.3 ~ 4.09' 0.636 0.26

.0067

.035
100
o
80

a-

Enter Depth of Flow, or Press the <Esc> Key to End
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COMPUTATION DATA SHEET
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.. C f "Z t:?6 TO c.f z./6

Energy Flow Area Top Width ~

Head(ft) (sq ft) (ft)
0.54 15.00 55. 00 JI32'.-S-

Depth Flow Rate
(ft) (cfs)

0.50 23.8

TRAPEZOIDAL CHANNEL ANALYSIS

RATING OJRVE <::o-IPUTATION

Channel Bottom Slope (feet per foot)
ManningOs Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

1.59 0.536 0.04

.008

.035
a
lOa
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width f:Q..EV.
Head(ft) (sq ft) (ft)

0.58 162.50 350.00 1/33.0

Depth Flow Rate
(ft) (ds)

0.50 369.6

.OOS

.035
o
100.
300

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE <nIPUTATION

Channel Bottom Slope (feet. per foot)
ManningOs Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Bottom Width (feet)

"- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)
. 2.27 0.588 O.OS

Enter Depth of Flow, or Press the <Esc> Key to End
" r



Enel"9Y Flow Area Top Width
Head(ft) (sq ft) (ft)

1.19 450.00 SOO.OO

Depth Flow Rate
(ft) (cfs)

1.00 1590.8

.008

.035

o
100
400

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CCMPUTATION

Channel BOttom Slope (feet per foot)

ManningOs Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel BOttom Width (feet)

-- RESULTS ...
'Velocity Fraude Ve1~ity

( f P.$ ) Number Head (ft)
3.54 0.657 0.19

Enter Depth of Flow. or Press the <Esc> Key to End



Energy Flow Area Top Width ~v ~
Head(ft) (sq ft) (ft)

1.23 105.00 205.00 IJ'3"Z..o 'la6

Depth Flow Rate
(ft) (cfs)
1.00 406.L

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width F·;f.·l,~ Q.
Head{ft) (sq ft) (ft) -

2.26 140.00 .100.00 1132_~ 10 S9

Depth Flow Rate
(ft) (cfs)
lAO 1039.2

....\..

.~

C-fZOB 70 c.1' l./C;
TRAPEZOIDAL CHANNEL ANALYS1S

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.87 0.952 0.23

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE "COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head{ft)
7.42 1.106 0.86

.008

.022
100
100
5

.008

.022
o
o
100

Enter Depth of Flow, or Press the <Esc>.Key to End



.'

· '.)'

CPzoe ro c( 2'7
TRAPEZOIDAL CHANNEl ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per'foot) .008
Manning's Roughness Coefficient (n-value) .022
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 100

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width R~~ C?
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
0.60 255.~ 4.26 0.970 0.28 0.88 60.00 100.00 1/33 J2'S-

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width i:u;.v.
Head(ft) (sq ft) (ft)

1.19 55.00 105.00 Jln..

Depth Fl ow Rate
(ft) (cfs)
1.00 192.7

.012

.03
100
o
5

Cf ZOO /0 q-z0'7A
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.50 0.853 0.19

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth~ C;;-,
Head(ft) (sq ft) (ft)

1.99 658.00 540.00 Jl3"i!.s:' 4o"b
2.90 ,1000.00 # - 600.00 )J33,O "7blO

Depth Flow Rate
(ft) (cfs)
1.40 4066.1
2.00 7610.6

TRAPEZOIDAL CHANNEL 'ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope ~Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS - ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.18 0.987 0.59
7.61 1.039 0.90

.012

.03
100
o
400

Enter Depth of Flow, or Press the <Esc> Key to End
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Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.45 10.00 45.00 1116

Depth Flow_Rate
(ft) (cfs)
0.40 18.1~

.01

.03
o
100
5

CI' 209 A TV c.f 217
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope ~ Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number. Head(ft)
1.81 0.675 0.05

Enter Depth of Flow, or Press the <Esc> Key to End

Depth Flow Rate
(ft) (cfs)
2.00 2389.6

Energy Flow Area Top Width E~E~ ~

Head(ft) (sq ft) (ft)
2.55 400.00 300.00 II ZO "2..1.,06

.) TRAPEZOIDAL CHANNEl ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontaJ/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.97 0.912 0.55

.01

.03
o
100
100

Enter Depth of Flow, or Press th~ <Esc> Key to End



Energy Flow Area Top Wi dth ELEV
Head(ft) (sq ft) (ft)

2.82 1600. 00 900.00 / /z'2...

Depth Flow Rate
(ft) (cfs)
2.00 116l3.3~

Cf Z07A 70 C/ZPJ
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
7.26 0.959 0.82

.01

.03
o
100
700

Ci'.-
J~z.,

Enter Depth of Flow, or Press the <Esc> Key to End

.t!> "



Energy Flow Area Top Width E+£ll. ~
Head(ft) (sq ft) (ft)

0.47 18.00 85.00 11/6 3i

Depth Flow Rate
(ft) (cfs)
0.40 38.6~

U Zo9A TO c.fJZ?t:::;
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.15 0.822 0.07

.008

.022
100
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

3.36 200.00. 100.00 "W

Depth Flow Rate
(ft) (cfs)
2.00 1868.5

TRAPEZOIDAL' CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
9.34 1.164 1.36

.008

.022
o
o
100

tb'

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width ~.
Head(ft) (sq ft) (ft)

3.36 200.00· 100. 00 /IZZ,.

Depth Flow Rate
(ft) (cfs)
2.00 1868.S.

._,.._---~ .---_....

C-f'lO}A TO c.I' ZZD
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
9.34 1.164 1.36

.008

.022
o
a
100

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width ~_ ~
Head(ft) (sq ft) (ft) c:"~

2.29 210.00 205.00 IIZC) /-~

c../c:01A- 70 C-t~041

TRAPEZOIDAL CHANNEL ANALYSIS '
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
2.00 900.2~ 4.29 0.746 0.29

.01

.035
100
o
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth £l,.E.().

Head (ft) (sq ft) ( ft) /Iz:z..,
2.60 1600.00 900.00

Depth Flow Rate
(ft) (cfs)
2.00· 9954.3

.01

.035
100
o
700

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness, Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS***
Velocity Froude Velocity

(fps) Number Head(ft)
6.22 0.822 0.60

Enter Depth of Flow, or Press the <Esc> Key to End



COMPUTATION DATA SHEET

Subject WHI.TE TAM;..S LAGoW' Ft.rA A C>W7~ Prepared by :JSE Date 2. - 'i - 'I
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Energy Flow Area Top Width~v

Head(ft) (sq ft) (ft)
0.27 4.38 30.00 Jlo-z..

Depth Flow Rate
(ft) (cfs)
0.25 4.6.

.008

.035
o
100
5

Cf 2.0'1 To c.(no
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head (ft)
1.05 0.483 0.02

<Enter>: Repeat, <R>eport, <S>creen Graph, <P>rint Graph, or <Esc>: End

Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

2.31 360.00.280.001)0,-/

Depth Flow Rate
'(ft) (cfs)
2.00 1608.8

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***'
Velocity Froude Velocity

'(fps) Number Head(ft)
4.47 0.695 0.31

.008

.035
o
100
80

G.-
/61'1

Enter Depth of Flow, or Press the <Esc> Key to End



'Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

2.43 900.00 550.00 I/o(,

Depth Flow Rate
(ft) (cfs)
2.00 4734.4~

'.
CI zOC! .,-0 c p~zo

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.26 0.725 0.43

.008

.035
o
100
350

ar·-

Enter Depth of Flow, or Press the <Esc> Key to End

.'



Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.45 18.00 85.00 /Jo?..

Depth Flow Rate
(ft) (cfs)
0.40 33.7~

q ZGCt TDQi 22.)
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.87 0.718 0.05

.0061

.022
100
100
5

q-

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~v.
Head(ft) (sq ft) (ft)

3.03 200.00 . 100.00 IIOJf
6.48 400.00 100.00 /JOb

Depth Flow Rate
(ft) (cfs)
2.00 1631.6
4.00 5051.4

.0061

.022
o
a
100

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manni.ng's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
8.16 1.017 1.03

12.63 1.113 2.48

.~.

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width 52 gv
Head(ft) (sq ft) (ft)

2.17 210.00 205.00 /10'-/

'.
Cf G07 TO C~ 2-10

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity FroudeVelocity
(ft) (cfs) (fps) Number Head(ft)
2.00 703.1 3.35 0.583 0.17

.0061

.035
o
100
5

703

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~t;!L
Head(ft) (sq ft)(ft)

2.34 1000.00 600.00 )/06

Depth Flow Rate
(ft) (cfs)
2.00 4651.0

d?-

.0061

.035
a
100
400

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side, (horizontal/vertical)
Channel Bottom Width (feet) ,

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.65 0.635 0.34

.,

Enter Depth of Flow, or Press the <Esc> Key to End



•
SUbject WH:LTE: TAM;.S IAC;UA Ft.rA, AC>W7~

COMPUTATION DATA SHEET
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Cf"Z17,oCf~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .016
Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope ~ Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 5

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width £kEV ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft), (ft) 3'i
0.50 39.3 2.62 0.884 0.11 0.61 15.00 55.00 "3o..cs-

Enter Depth of Flow, or Press .the <Esc> Key to End

Energy Flow Area Top Width ~~~ ~

Head( ft) (sq ft) (ft) 7-z.../
1.15 152. 00 230.00 /1:50.6

Depth Flow Rate
(ft) (cfs)
0.80 720.9

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.74 1.028 0.35

.016

.03
o
100
150

Enter Depth of Flow, or Press the <Esc> Key to End

-4b ..



•
CfZXl 1"'0 cf 'Z~S

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .016
Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 450

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ~I.J c?
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
1.20 4015.0~ 6.56 1.116 0.67 1.87 612.00 570.00 "37:. J.{T3~

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .016
Manning's Roughness Coefficient (n-value) .03
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 600

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top WidthSU=:u ..e.-
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) /I
2.00 12717.0 9.08 1.210 1.28 3.28 1400.00 800.00 3'1 1'745"'::'

Enter Depth of Flow, or Press the <Esc> Key to End

.

~ ..



Energy Flow Area Top Width ~v.
Head(ft) (sq ft) (ft)

0.68 15. 00 55. 00 /I'SO.~
1.12 36. 00 85. 00 /IJO.<O

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width _~LJ.

Head(ft) (sq ft) (ft)
2.09 222.00 245.00 1/3Z-

Depth Flow Rate
(ft) (cfs)
1.20 1677.0

•

•

Cpz. J7 ,0 Cl'Z-'6
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manni~g's Roughness Coefficient (n-value)
Channel Side Sl~pe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.50 50.7 ~ 3.38 1.142 0.18
0.80 163.3 4.54 1.228 0.32

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps)· Number Head (ft) .
7.55 1.399 0.89

.0267

.03
100
o
5

.0267

.03
100
o
125

c:;,

"!/OJ
Ib3

~

1840

<Enter>: Repeat, <R>eport, <S>creen Graph, <P>rint Graph, or <Esc>: End

.',
...



Energy Flow Area Top Width ~~
Head(ft) (sq ft) (ft) 1/3'1

3.89 800.00 500.00

Depth Flow Rate
(ft) (cfs)
2.00 8834.1

·~

qZI/ TO C'rZ.l~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Rjght Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
11.04 1.538 1.89

.0267

.03
100
o
300

•

• '

Enter Depth of Flow, or Press the <Esc> Key to End



Subject WHI.TE: TAM;..S I AGUA Eg.rA A bW7~

COMPUTATION DATA SHEET

Prepared by :JSE Oate Z- '-!- , I
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Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

1.47 78.00 125.00 Iloro

Depth Flow Rate
(ft) (cfs)
1.20 323.~

q zig TO cfZ3b
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.14 0.925 0.27

.0133

.03
o
100
5

a.-

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width E1JgV· ~
Head(ft) (sq ft) (ft)

2.91 700.00 450.00 JJJO, ~7"

Depth Flow Rate
(ft) (cfs)
2.00 5352.5

-'"'
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope- Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps)' Number Head(ft)
7.65 1.080 0.91

.0133

.03
o
100
250

-

-~

Enter Depth of Flow, or Press the <Esc> Key to End



Cf V~ TO C.tZ."37
TRAPEZOIDAL CHANNEL ANALYSlS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .008
Manning's Roughness Coefficient (n-value) .022
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 5

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ~~~ ~

(ft) (cfs) (fps) Number Head{ft) Head{ft) (sq ft) (ft)
0.50 68.0~ 2.47 0.852 0.09 0.59 27.50 105.00 1107 bg

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width J;:\,.Gi-l!.
Head(ft) (sq tt) . (ft)

1. 55 100 ;00 100.00 /106

Depth Flow Rate
(tt) (cfs)
1.00 596.2

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope -Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.96 1.051 0.55

.008

.022
o
o
100

Enter Depth of Flow, or Press the <Esc> Key to End



(

CfZ~ w Crn7
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .008
Manning's Roughness Coefficient (n-value) .022
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 100

*** RESU~TS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ~u ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
2.00 1868.5 9.34 1.164 1.36 3.36 200.00 100.00 /tlC' ~.~

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width ~~
Head(ft) (sq ft) (ft)

0.92 36.00 85.00 /108

Depth Flow Rate
(ft) (cfs)
0.80 98.8~

•
Clzs TO C/ 2JCj

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.74 0.743 0.12

.0133

.035
100
o
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width S1J?~

Head(ft) (sq ft) (ft) //;0
2.54 400.00 300.00

Depth Flow Rate
(ft) (cfs)
2.00 2362.1

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom~lope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.91 0.901 0.54

.0133

.035
100
a
100

Enter Depth of Flow, or Press the <Esc> Key to End



Subject Wf-fJ:TE TAM:.,S IAGUA Eg.rA AbW1~

COMPUTATION DATA SHEET

Prepared by :::loSE. . Date 2-fi - 'I
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Energy' Flow Area Top Wi dth g;<.EM
Head(ft) (sq ft) (ft)

0.21 3.00 25.00 IO~;;

Depth Flow Rate
(ft) (cfs)
0.20 2.3

•
Cf2.l"t To cfZ37

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.78 ,0.395 0.01

.0057

.035
o
100
5

•
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL'ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0057
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 50

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width E.£,.JeL.J. E..:.....
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
1. 00 243.5 2.44 0.526 0.091. 09 100.00 150.00 to'J,-/- "2-'-H::,

.-,
Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Too Width~
Head(ft) (sq ft) . (ft)

2.29 700.00 450.00 /016

cp '2-14 TO Cfl37
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel BottomWi~th (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
2.00 3003.4~ 4.29 0.606 0.29

.0057

.035
a
100
250

Enter Depth of Flow, or Press the <Esc> Key to End



Energy· Flow Area Top Width EJ--EI.I. ~
Head(ft) (sq ft) (ft)

0.59 27.50 105.00 j093 '6

Depth Flow Rate
(ft) (cfs)
0.50 68.0

•
C. f Z IC] ,0 C-f Z3g,

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.47 0.852 0.09

.008

.022
100
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth SI&LJ
Head(ft) (sq ft) (ft)

1 .33 200.00 300.00 /p9c.j
4.16 1200.00· 700.00 /o~k

Depth Flow Rate
(ft) (cfs)
1. 00 922.1
3.00 10384.0

.008

.022
100
100 '
100

TRAPEZOIDAL CHANNEL 'ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.61 0.995 0.33
8.65 1.165 1.16

.,

Enter Depth of Flow, or Press the <Esc> Key to End



Depth Fl ow Rate
(ft) (cfs)
1. 00 173. 9~

Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

1.16 55.00 105.00 /n'I

,
cp Z:19 to C(Z2.0

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
. Velocity Froude Velocity

(fps) Number Head(ft)
3.16 0:770 . 0.16

.0133

.035
100
o
5

~.-

Enter Depth of Flow, or Press the <Esc> Key to End

o.-

.0133

.035
100
o
100

Energy Flow Area Top Width ~
Head(ft) (sq ft) (ft) /09~

1. 25 150.00 200.00 ;;I 778

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.03 0.8200.25

Depth Flow Rate
(ft) (cfs)
1. 00 604.3

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width n ¥u ~

Head(ft} (sq ft) (ft) J Co ":7-'7.'~
1.33 500.00 550.00 I'O/~ ~ ~

•
C.fZ.l~ 70 cf zz.o

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slupe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

, *** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft}
1.00 2294. 7 ~ 4.59 0.848 0.33

.0133

.035
100
o
450

Enter Depth of Flow, or Press the <Esc>. Key to End



Subject WHJ:..1E TAM;.$ /AGUA Eu-A AbW7~

COMPUTATION DATA SHEET

Prepared by :lsE. Date 2 -7' - 'I
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Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.54 15.00 55.00 Ioe z..

Depth Flow Rate
(ft) (cfs)
0.50 23.8

CY' zz.o TO Cf 2.35
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity .Froude Velocity

(fps) Number Head(ft)
1.59 0.536 0.04

.008

.035
a
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~~
Head(ft) (sq ft) (ft)

2.28 300.00 250.00 /oB'I

Depth Flow Rate
(ft) (cfs)
2.00 1279.6

cQ.-

.008

.035
a
100
50

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.27 0.686 0.28

,

Enter Depth of Flow, or Press the <Esc> Key to End

, .,



Energy Flow Area Top Width e:~ ,5Z.
Head(ft) (sq ft) (ft)

2.46 1300.00 750.00 /08(;, ~41S-

Depth Flow Rate
(ft) (cfs)
2.00 7110.8,

C(z:zo TO CI'ue
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.47 0.732 0.46

.008

.035
a
100
550

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width e~~ ~~
Head(ft) (sq ft) (ft)

1.09 68.00 165.00 /OBI.r:;' 2.93

c.r ZZ.O TO c( '23f1
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.80 293.3 4.31 1.184 0.29

.0133

.022
100
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

.0133

.022
o
o
100

Flow Area Top Width {S!.&V.
(sq ft) (ft)

50.00 100.00 p~z S-n
250.00 • 100.00 loe'l n.51'
450.00 100.00 loe~- 931'7

Energy
Head{ft)

0.87
5.50

10.74

Flow Rate
(cfs)
243.7

3472.4
9021.1

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.87 1.215 0.37

.13.89 1.548 3.00
20.05 1.665 6.24

Depth
(ft)
0.50
2.50
4.50

Enter Depth of Flow, or Press the <Esc> Key to End

.

~ ..



Ctzzo TO Cf~Z}
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .0133
Manning's Roughness Coefficient (n~value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) a
Channel Bottom Width (feet) 5

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width e~ ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 17~
1.00 l73.9~ 3.16 0.770 0.16 1.16 55.00 105.00 /08-z. f

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth 51 EIJ G.
Head(ft) (sq ft) (ft)

2.63 600.00 400. 00 !06Lf "+01)

Depth Flow Rate
(ft) (cfs)
2.00 3836.8

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS *** .
Velocity Froude Velocity

(fps) Number Head(ft)
6.39 0.920 0.63

.0133

.035
100
o
200

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width fbJID&
Head(ft) (sq ft) (ft)

2.81 1800.00 1000.00/0e6
Depth Flow Rate

(ft) (cfs)
2.00 13024.2~

•
Cf c:z.o 10 c. h--z-I

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
7.24 0.950 0.81

.0133

.035
100
o
800

.J2...

1703";)

Enter Depth of Flow, or Press the <Esc> Key to End
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Subject \.v HIT T4~1k $ .-1 DM 5

COMPUTATION DATA SHEET

Prepared by G. ,A 0 U4D Date I /2 I .I 2 'L..

I
!
1

i"
I I
I !
! i !
i I

I
i
!

I

i

.-~---~.- +- .

1 !: ,
1-41-----;i,,-+-~-'---+--+--+--1-+--+-+--+---+--+--'-~+!-+j-i- i I ~I'--.... ---,-i-:'" :-- :

, ! !: :'--;-j ! I .-,_ ., ! . ! .- .-_.

~~~i~~~~~~~~~~~_I.~-~~!~i-i~i~.~i-~~-t~---·7-'~ ·_-~-~t-~
I--+----i---t:i-,-+-+-+-+--+--If-+--i--I-+-~-:.....- '1-+--,:--,.--....,--'-1"'- --:-.... ',,--_ •.. ··~--· .. i

i 1 iiI : : ,! .!
I-+""--i-+-....,:...---t-+--t--II-+--+-f-+-+-~+---r-t-+-+-~--:---...;--i--t-------'--Ir-..,....---r-....--:-·-

II i' ! , iii, i

+t-i :! ~-;--T! l~----.. ;-+i i-r!-
>-1 I i +H:_L;:--:~I-' - q :-·r-iTT'

I I I
i

I I
..--t--

I i
I I I I ~I



...

.0125

.035
70
20
5

Flow Area Top Width rz(,:f;)J
(sq ft.) (ft)

SO. 00 95.00 "11.1

Energy

Head(ft)
1.15

TRAPEZOIDAL CHANNEL ANALYSIS
RATING aJRVE Cl)oIPUTATION

Channel 8ot"tOm Slope (feet per foot)

Manning's Roughness Coefficient (n-value)

Channe1 Side Slope - Left Side (horizontal/verti ca1)

Channel Side Slope - Right. Side (horizontal/vertical)

Channel 8ot."tOm Width (feet)*- RESULTS *-
Velocit.y Froude Velocit.y

(fps) Number Head(ft)
3.09 0,751 0.15

Dept.h Flow Rate
(ft.) (cfs)
1.00 154.7

Enter Dept.h of Flow, 01" Press t.he <Esc> Key to End

Energy FloW Area Top Widt.h

Head(ft) (sq ft) (ft.)

1.31 SOO.OO 5SO.00 II/J

.0125

.035
o
100
4SO

TRAPEZOIDAL CHANNEL ANALYSIS
RATING aJRVE <DIPUTATION

Channel 8ot."tOm Slope (feet. per foot)

Manning's Roughness Coefficient. (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right. Side (horizontal/vertical)

Channel 8ot."tOm Widt.h (feet)*- RESULTS *-
Velocit.y Froude Velocity

(fps) Number Head(ft.)

4.45 0.822 0.31

Dept.h Flow Rate

(ft.) (ds)

1.00 2224.6

.\ .

Enter Dept.h of Flow, or Press the <Esc> Key to End



.... cPz.:s~ TO cPl)./S

Depth Flow Rate
(f't) (cfs)
1.00 2697.3

Energy Flow Area Top\olidth
Head(ft) (sq ft) (ft)

1.31 600.00 650.00 III"Z..-

.0125

.035
a
100
5SO

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE <n1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-va1ue)
Channe1 Side Slope - Lef't Side (horizontal/vertica1)
Channel Side Slope - Righ't Side (horizontal/vertical)

Channel Bottom \oIid'th (feet)

-- RESULTS -*
Velocity Froude Velocity

(fps) Number Head(ft)
4.~ 0.825 0.31

'.

Enter Depth of Flow, or Press the <Esc> Key to End

-.'o ~,



Energy Flow Area Top Width
Head(ft) (sq ft) (ft)

1.55 487.17 449.50

Depth Flow Rate
(ft) (cfs)

1.30 1951.9

TRAPEZOIDAL CHANNEL ANALYSIS
RATING OJRVE CO'1PUTATION

Channe1 Boi:i:om Slope (feet per fooi:)
Manning'S Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)

Channel Boi:i:om Width (feet)

- RESULTS -
Velocity Froude Velocity

(fps) Number Head(ft)

4.01 0.678 0.25

.oos

.035
100
15
300

JIll

~.-
115'-

Enter Depth of Flow, or Press the <Esc> Key to End

a-
~'-1\f"'Z-

.008

.035
100
15
650

Energy Flow Area Top Width ---Head(ft) (sq ft) (ft)

1.20 707.50 765.00

TRAPEZOIDAL CHANNEL ANALYsIS
RATING OJRVE CQ1P\JTATION

Channel Boti:om Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)

Channel Side Slope - Right Side (horizontal/vertical)

Channel Boti:omWidth (feet)

-- RESULTS .-
Velocity Froude Velocity'

(fps) Number Head(ft)

3.60 0.661 0.20

Depi:h Flow Rate

(ft) (cfs)

1.00 2550.3

Enter Depth of Flow, or Press the <Ese> Key to End



2
1
1

.012
0.5
60
.OOS

PIPE CULVERT ANALYSIS

CCf'IPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter (feet)

FHWA Chart Number (1,2 or 3)
Scale Number on Chart (Type of Culvert Entrance)

Manning's Roughness Coefficient (n-value)

Entrance Loss Coefficient of Culvert Opening

Culvert Length (feet)
Culvert Slope (feet per foot)

*** RESULTS ***
•• Headw~ter (ft).. Normal Critical Depth at Outlet

In.Ctrl. Out.Ctrl. Depth(ft) Oepth(ft) Outlet(ft) Vel.(fps)

5.73 6.57 2.00 1.90 2.00 10.50

Flow Rate Tailwater

(cfs) Depth(ft)

33.00 3.40

Enter Flow Rate and Tailwater, or Press the <Esc> Key to End

4

1

1

.012
0.5
60
.008

PIPE CULVERT ANALYSIS

CCf'IPUTATION Of CULVERT PERFORMANCE CURVE

Culvert Diameter (feet)

FHWA Chart Number (1,201'" 3)

Scale Number on Chart (Type of Culvert Entrance)

Manning's Roughness Coefficient (n-value)

Entrance Loss Coefficient of Culvert Opening

Culvert Length (feet)

Culvert Slope (feet pel'" foot)

*** RESULTS ***
•• Headwater (ft).. Normal Critical Depth at Outlet
In. Ctrl. Out. Ctrl • Depth( ft) Oepth( ft) Outlet( ft) VeL (fps)

6.62 5.89 2.96 3.36 2.96 12.52

Flow Rate Tailwater
(cfs) Depth(ft)

125.00 ~.40

Enter Flow Rate and Tailwate'r, or Press the <Esc> Key to End



• ·1
- I

COMPUTATION DATA SHEET

Subject WHl-TE TAM;.S IAC;UA Ft.rA AbW1~ Prepared by :r-S£' Date 2 -'-I - 'I
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Energy Flow Area Top Width~ .E:L.
Head(ft) (sq ft) (ft)

0.60 15.00' 55.00 /f$-IJIr 3S

•.......
Cf Z~G To <::.f '-'-1'7

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slbpe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.50 37.6 ~ 2.510.847 0.10

.02

.035
o
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth ~
Head(ft) (sq ft) (ft)

2.15 337.50· .300.00 /oe&

Depth Flow Rate
(ft) (cfs)
1.50 2184.7

G,-

.02

.035
o
100
150

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.47 1.076 0.65

Enter Depth of Flow, or Press the <Esc> Key to End

~ ..



Energy Flow Area Top Width~ ~

Head(ft) (sq ft) (ft)
3.04 800.00 500. 00 /()68 B7ii

Depth Flow Rate
(ft) (cfs)
2.00 6553.5~

'.~
C (Z3b TO c f 2..'-1'1

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
8.19 1.141 1.04

.02

.035
o
100
300

Enter Depth of Flow, or Press the <Esc> Key to End

.',
~,



Energy Flow Area Top Width &:~ ~
Head (ft) (sq ft) (ft) . Jzw..

0.82 27.50 105. 00 /tB~. S- "7

C-f t,r::, TO cf 'Z'5Q
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head{ft)
0.50 124.2~ 4.52 1.556 0.32

.0267

.022
100
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~. ~
Head{ft) (sq ft) (ft) "Z-z.$"1

4.62 150.00. 100.00 loBG
12.68 350.00 100.00 loGe 8'~"

Depth Flow Rate
(ft) (cfs)
1. 50 2127.1
3.50 8512.2

·.<.. ~.~
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizbntal/vertical)
Channel Bottom Width (feet)

*** RESULTS***
Velocity Froude Velocity

(fps) Number Head(ft)
14.18 2.040 3.12
24.32 2.291 9.18

.0267

.022
o
o
100

Enter Depth of Flow, or Press the <Esc> Key to End

.

~.



C(esb ro cf 237
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .0267
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 5

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ~ ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
0.30 12.8~ 2.13 0.906 0.07 0.37 6.00 35.00 /O~II..~ I;'

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~~ ..§L
Head(ft) (sq ft) (ft)

2.29 262.50. 250.00 loB" ~7

Depth Flow Rate
(ft) (cfs)
1.50 1873.8

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
7.14 1.228 0.79

.0267

.035
100
o
100 -

Enter Depth of Flow, or Press the <Esc> Key to End

·...



Energy Flow Area Top Width~ c::::l.
Head(ft) (sq ft) (ft) / 7r'"

3.50 1100.00 650.00 J0'8fJ 'Z ~"-

Depth Flow Rate
(ft) (cfs)
2.00 10815.0

Cf DC::. To c~ 2"37
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
9.83 1.332 1.50

.0267

.035
100
o
450

Enter Depth of Flow, or Press the <Esc> Key to End



.'

BOX OJLVERT ANALYSIS
COMPUTATION OF PERFORMANCE OJRVE

•

Culvert Span (Width of Opening) (feet) 6
Culvert Rise (Height of Opening) (feet) 3

~ FH\oIA Chart Number (8.9.10.11.12 or 13) 8
Scale Number on Chart (Type of Culvert Entrance) 1
Manning's Roughness Coefficient (n-value) 0.012
Entrance Loss Coefficient of Culvert Opening 0.5

Culvert Length (feet) 60
Culvert Slope (feet per foot) .008

Flow Rate Tailwater •• Headw~ter (ft) •• Normal Critical Depth at Outlet
(cfs) Depth(ft) In.Ctrl. Out.Ctrl. Depth(ft) Depth(ft) Outlet(ft) Vel.(fps)

118.00 2:29 4.03 3.33 1.69 2.29 1.69 11.65

Enter Flow Rate and Tailwater. or Press the <Esc> Key to End
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Energy Flow Area Top Width §:tSV
Head(ft) (sq ft) (ft)

0.91 31.88 80.00 1073

Depth Flow Rate
(ft) (cfs)
0.75 103.0~

U 'Z 37 TO C/Z50
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)

. Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.23 0.902 0.16

.02

.035
a
100
5

103

Energy Flow Area Top Width~ ~

Head(ft) (sq ft) (ft)
1.45 275. 00 325. 00 /07'f ISTJ

Depth Flow Rate
(ft) (cfs)
1.00 1474.1

I

'->

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/yertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***
Velocity Ftoude Velocity

(fps) Number Head(ft)
5.36 1.027 0~45

.02

.035
o
100
225

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Wi dth 5' EU.
Head(ft) (sq ft) (ft)

3.14 1200.00 700.00 /07&

Cf'Z~"" TO cP Z5°
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate-Velocity Froude Velocity
(ft) . (cfs) (fps) Number Head(ft)
2.00 10300.8~ 8.58 1.155 1.14

.02

.035
o
100
500

Q.-
11678

Enter Depth of Flow, or Press the <Esc> Key to End

.'~\



Energy Flow Area Top Width ~v
Head(ft} (sq ft) (ft)

0.56 27.50 105.00 107~>

"

•
C/ Z37 TO cf z'SOA

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Sl~pe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft}
0.50 53. 8 ~ 1. 96 0.673 O. 06

.005

.022
100
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width~V.
Head (ft ) (sq ft) ( ft ) .

0.64 50.00 100.00 /073
2.08 150.00 100.00 I07~
5.22 350.00 100.00 )O7~

Depth Flow Rate
(ft) (cfs)
0.50 149.4
1.50 920.5
3.50 3683.6

203

.005

.022
a
a
100

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel "Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.99 0.745 0.14
6.14 0.883 0.58

10.52 0.991 1.72

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Wi dth E:L.§1t:. ,.B....-
Head(ft) (sq ft) (ft)

0.57 15.00 55.00 /O~ "3 I

•
CfZ37 '\0 cf Z'36

TRAPEZOIDAL CHANNEL. ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) ~ (fps) Number Head(ft)
0.50 30.7 2.05 0.691 0.07

.0133

.035
100
a
5

Enter Depth of Flow, or Press the <Esc> Key to End

~ ..



Energy Flow Area Top Width 1!f!!d!- .5L.
Head(ft) (sq ft) (ft)

1.16 55.00 105.00 /07>' 17'7-

Cf 2"37 ,0 Cot' ZJ>€,

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

. *** RESULTS ***
Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)
1.00 173.9 ~ 3.16 0.770 0.16

.0133

.035
100
o
5

t

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0133
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) a
Channel Bottom Width (feet) 200

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width~ ~

(ft) (cfs) (fps) Number Head(ft) .Head(ft) (sq ft) (ft)
0.50 323.0 2.87 0.754 0.13 0.63 112.50 250.00 )074 W

I7

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Fl ow Area Top Width gL-EU
Head(ft) (sq ft) (ft) IO~'b

2.75 1100.00 650.00 II

•~
.C-:f Z3, ro .c / Z~

TRAPEZQIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
~hannel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
2.00 7633.0 ~ 6.94 0.940 0.75

.0133

.035
100
a
450

a.-

Enter Depth of Flow, or Press the <Esc> Key to End

t> ..



6

3
8
1
0.012
0.5
60
.OOS

Normal Critical Depth at Outlet
Depth(ft) Depth(ft) Outlet(ft) Vel.(fps)

1.96 2.64 1.96 12.41

BOX aJLVERT ANALYSIS
CCMMATION OF PERFORMANCE aJRVE

Culvert Span (Width of Opening) (feet)
Culvert Rise (Height of Opening) (feet)
FHWA Chart Number (8,9,10,11.12 or 13)
SCale Number on Chart (Type of Culvert Entrance)
Manning's Roughness Coefficiem (n-value)
Entrance Loss ~fficient of Culvert Opening
Culvert Length (feet)
Culvert Slope (feet per foot)

Flow Rate Tailwater •• Headwa~er (ft) ••
(cfs) Depth(ft) In.Ctrl. Out.Ctrl.

146.00 ' 3.00 4.96 4.31

Enter Flow Rate and Tailwater, or Press the <Ese> Key to End



SUbject WHJ::rETAM;.S /AGUA FtrA Abm~

COMPUTATION DATA SHEET

Prepared by :rst:E:. Date '2 - '-I - 'I

i i I I I I

1 !

I I Dl""\I ~, .. t>"I Ou ..,.tAl ilL lr ~ !
I I
I I

I.

~L
A_i L

I~'
) I.--J c:'1 1;,,, i.oL. ,,.,~ ,tW,b - '.A, 'tI,1I~- -,,...

It , f I' ~

i I ...I--,
r :::>:2 '3F,.,.7J C.~ ~~Q ")..4 ~ b? o:::u;:I on!::> ;~.()~ '5J c::Y'. .~ , -~ C '" -*a

"
I
1 \

'I'~ !
i I

" i I
I
I

~

'''' ........ 7
1.".. I ~ ./

V
.........

" /, ~

... l, .. "K ~V :,. .. '\. V'

" i: V. r--
(l • fit

iJ"I ~ ! ~
~ . .., .... itA., J::.

I IO·~ rL -~
' ..

.1, trI, '""7 ~I. -- ... v -~ 'f""
~

~ rtniB .. ,..... c;. ,.lQ ....- ,.,... - oM.- ,

., "' ,." J~ V \I - .....
~

!

,

rLJI ~r'l ,.::L ...,\.1 toO 4{) If. Jl:'. !..,... po. .... ''T J.oj .4v~W~ I'AA H"L- ...-
I ,. ._. ,... Ii • ....,. ..1 1'00._ n- ~.
I,

.t. ~I!: ~ k _f:. ~'..... , ~ .. Z ~>so "' ')/~ k
, !

1

11:>,1- 17jb... .,. ~

[)1 ~ )P.? ~1h :2f7 If ....
1~1.. ~-;; ..~ ,~ ~...

,

D(.~ !"') ) ., /~ll :0 /
..
~ i

b1' Ie ~~J

Dj- C I 0 19, ?co::; '2 1 rJ7 &./- ~ P;-'I~"? ~

1')0 r: c <'~ '... .~6 to
,.
7~ z:,

I

I
I I I I



Energy Flow Area Top Width~ ~
Head(ft) (sq ft) (ft)

0.90 72.00 130.00ICb"Z. 1St-/

Depth Flow Rate
(ft) (cfs)
0.80 183.6~

C'f 2 :'9 TO cf 2"SO.4
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE ,COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.55 0.604 0.10

.. 008
.035
a
100
50

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width~ ~
Head(ft) (sq ft) (ft)~

1.17 200. 00 250.00 j063 8 37
Depth Flow Rate

(ft) (cfs)
. 1.00 652.8

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.26 0.643 0.17

.008

.035
a
100
150 .

.

~.

Enter Depth of Flow, or Press the <Esc> Key to End



•
C-fzJ6 TO Cr" Z-$"DA

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .008
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) a
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 450

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width~ ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
1.00 1779.7 ~ 3.56 0.658 0.20 1.20 500.00 550.00 /061-1 un

Enter Depth of Flow, or Press the <Esc> Key to End

.'->.



.02

.022
o
o
100

Flow Area Top Width ~u
(sq ft) (ft)

70.00 100.00 /Ob'Z.
170.00 100.00 /~63
270.00 100. 00 /06'-/

Energy
Head(ft)

1.56
4.45
7.67

Flow Rate
(cfs)
522.3~

2262.1
4828.6

t/z'3S TO C~2~/
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head (ft)
7.46 1.572 0.86

13.31 1.799 2.75
17.88 1.918 4.97

Depth
(ft)
0.70
1. 70
2.70

,

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width E'~V ~

Head(ft) (sq ft) (ft) IiOL'.,,"> '38~
0.57 116.00 330.00 ~. ~ 0

Depth Flow Rate
(ft) (cfs)
0.40 387.9~

u -Zgf3 70 cf'''2~7

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.34 0.994 0.17

.025

.035
100
100
250

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ,ELEIL t:S<.
Head(ft) (sq ft) (ft)

1. 09 287. 00 . 445.00 lOb?" lezlS

Depth Flow Rate
(ft) (cfs)
0.70 1436.7

.•........... ~V

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE.COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficj~nt (n-value)
Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
5.01 1.098 0.39

.025

.035
100
o
375

Enter Depth of Flow, or Press the <Esc> Key to End

t, ...



Energy Flow Area Top Wi dth Ec..£LJ
Head (ft) -' sq ft) (ft) -

1.62 550. 00 600. 00 /063

Depth Flow Rate
(ft) (cfs)
LOa 3480.2~

~.-

.025

.035
100
a
500

Cp 2313 TO cf2.3C,
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION'
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.33 1.165 0.62

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth E;;.L.Et.J.
Head(ft) (sq ft) (ft)

1. 65 825. 00 . 875. 00 /06'1-

Depth Flow Rate
(ft) (cfs)
LOa 5321.2

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.45 1.171 0.65

.025

.035
100
a
775

)062

.- .
.~

Enter Depth of Flow, or Press the <Esc> Key to End



3
1
1

.012
0.5
60
.005

PIPE CULVERT ANALYSIS
GO-IPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter (feet.)
FHWA Chart Number (1,2 or 3)
Scale Number on Chart (Type of Culvert Entrance)
Manning's Roughness Coefficient (n-value)
Entrance Loss Coefficient of Culvert Opening
Culvert Length (feet)
Culvert Slope (feet per foot)

*** RESULTS ***
•• Headwa,ter (ft).. Nonna1 Critical Depth at Outlet
In.Ctrl. Out.Ctrl. Depth(ft) Depth(ft) Outlet(ft) Vel.(fps)

3.30 4.13 2.00 2.06 3.00 5.66

Flow Rate Ta1lwater
(cfs) Depth(ft)
40.00 3.50

Enter Flow Rate and Tallwater, or Press the <ESc> Key to End

e.v



SlJoWIRy OF ITERATIVE SOLUTION ERRORS FILE: wr2 DATE: 01-23-1991

<2> TOLERANCE (%) .. 1.000

HEAD HEAD
ELEV(FT) ERROR(FT)

1056.80 0.00
1059.47 0.00
1061.39 -0.00
1061.57 -0.00
1061.71 -0.01
1061.83 -0.00
1062.02 0.00
1062.41 0.00
1062.81 o. 00

.. 1063.18 0.00

• '1063.53 -0.00

~l> 'TOLERANCE (FT) =0.010

TOTAL
FLQoI(CFS)

'0

100
400

600
800

1000
1200
1400

1600

1800
2000

FLQoI
ERROR(CFS)

o
o
3
3
5
5

-6
1

-1
-12
-12

% FLQoI
ERROR
0.00
0.00
0.68
0.47
0.66
0.50

-0.49
0.09

-0.04
-0.69
-0.60



•

' ~RENTDATE: 02-12-1991
ENT TIME: 13:58:47

2

FILE DATE: 01-23-1991
FILE NAME: WT2

CULVERT ,

PERFORMANCE CURVE FOR 2 BARREL(S)

Q HWE 1WE ~ lei 00i FLOW CCE FCE TCE va
(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (ft) (ft) (fps)

0 1056.80 1056.60 0.00 -0.20 O-NF 0.00 1056.80 0.00 0.00

100 1059.47 1057.97 2.59 2.67 4-FF 0.00 0.00 0.00 6.90

203 1061.38 1059.58 4.58 4.48 4-FF 0.00 0.00 0.00 8.19

173 1061.56 1060.32 3.93 4.76 4-FF 0.00 0.00 0.00 6.74

138 1061. 72 1060.93 3.25 4.92 4-FF 0.00 0.00 0.00 5.38

106 1061.93 1061.46 2.69 5.13 4-FF 0.00 0.00 0.00 4.12

101 1062.36 1061.94 2.60 5.56 4-FF 0.00 0.00 0.00 3.92

101 1062.80 1062.38 2.61 6.00 4-FF 0.00 0.00 0.00 3.92
101 1063.21 1062.78 2.61 6.41 4:"FF 0.00 0.00 . 0.00 3.94

102 1063.59 1063.16 2.62 6.79 4-FF 0.00 0.00 0.00 3.96

102 1063.95 1063.51 2.63 7.15 4-FF 0.00 0.00 0.00 3.98

El. inlet face invert 1056.80 ft El. outlet invert 1056.60 ft
. El. inlet throat invert 0.00 ft El. inlet crest· 0.00 ft

A, ... SITE DATA .- CULVERT INVERT ••_._•••••••

" INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1056.80
OUTLET STATION (FT) 60.00
OUTLET ELEVATION (FT) 1056.60
NUMBER OF BARRELS 2.00
SLOPE (V-FT/H-FT) 0.0033
CULVERT LENGTH ALONG SLOPE (FT) 60.00

....*CULVERT DATA SlI+\A.RY .*-*--*_..*--
BARREL SHAPE
BARREL SPAN
BARREL RISE
BAI\REL MATERIAL
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

ELLIPTICAL
60.00 FT
38.ooFT

CONCRETE
0.012
CONVENTIONAL
SQ. EDGE WITH HEA~L

NOOE



_
RENT DATE: 02-12-1991
.ENT TIME: 13:58:47

TAILWATER

3

FILE DATE: 01-23-1991
FILE NAME: WT2

******* REGULAR CHANNEL CROSS SECTION ****************
OOTICI1 WIDTH (FT) 15.00
SIDE SLOPE H/V (X:l) 2.0
QiANNEL SLOPE V/H (FT/FT) 0.006
MANNING'S N (.01-0.1) 0.030
QiANNEL INVERT ELEVATION (FT) 1056.60
OJLVERT NO.1 OUTLET INVERT ELEVATION 1056.60 FT

******* UNIFORM FLG/ RATING OJRVE FOR OC1oolNSTREAM OiANNEL

FLG/ W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) Nl.t1BER (FPS) (PSF)

0.00 1056.60 0.000 0.00 0.00
100.00 1057.97 0.623 4.13 0.49

400.00 1059.58 0.653 6.40 l.OB
600.00 1060.32 0.658 7.20 1.34
SOO.OO 1060.93 0.662 7.81 1.57

1000.00 1061.46 0.665 8.32 1.76
1200.00 1061.94 0.667 8.74 1.93

t;, 1400.00 1062.38 0.669 9.12 2.09
1600.00 1062.78 0.670 9.45 2.24
lS00.00 1063.16 0.671 9.76 2.37
2000.00 1063.51 0.673 10.04 2.50

ROADWAY OVERTOPPING DATA

WEIR COEFFICIENT 2.60
EMBANIO'1ENT TOP WIDTH (FT) 40.00

***** USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

1 0.00 1064.00
2 550.00 1062.00
3 650.00 1061.20
4 750.00 1061.30
5 1100.00 1060.90
6 1300.00 1062.00
7 1850.00 1064.00



COMPUTATION DATA SHEET

Subject WHI-TE TAM:-S /AC;UA Fg.rA At>W1~ Prepared by :J'SE. Date"'"2..- / - 11
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•.

•
J

1. 30 4457.9 6.07 0.991 0.57 1.87 734.50 630.00

•

•

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0167
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 1000

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy. Flow Area Top Width E;..~ C:(.

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
2.00 18061.0 8.21 1.068 1.05 3.05 2200 ..00 1200.00 III~ Zf:l5"~Lf

Enter Depth of Flow, or Press the <Esc> Key to End



Depth Flow Rate
(ft) (cfs)
2.00 3183.2

Energy Flow Area Top Width E~v,

Head(ft) (sq ft) (ft)
2.63 500.00 400.00 /lJO

•
I

Cf z.~{ To C r 2....'fCO
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient ~n-value)

Channel Side Slope - Left Side (horizontal/vertical)·
Channel Side Slope - Right Side {horizontal/vertical)
Channel Bottom Width (feet)

, *** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.37 1.003 0.63

.0167

.035
100
50
100

3/63

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~t.I._

Head(ft) (sq ft) (ft)
0.93 211.75 355.00 /) 10.7

Depth Flow Rate
(ft) (cfs)
0.70 823.2

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.89 0.887 0.23

.0167

.035
100
50
250

•
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0167
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope- Left Side (horizontal/vertical) 100
Channel Side Slope----R-ight Side (horizontal/vertical) a
Channel Bottom Width (feet) 500

*** RESULTS ***
Oepth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)



Energy Flow Area Top Width ~~
Head(ft) (sq ft) (ft)

1.52 105.00 145.00/l 1e..

•
Cf z:~ TO C(?61

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

. *** RESULTS ***
"Depth Flow Rate Velocity Froude Velocity

(ft) (cfs) (fps) Number Head(ft)
1.40 292.4 2.78 0.577 0.12

.0067

.035
o
100
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth ~£.v..
Head(ft) (sq ft) (ft)

2.35 800.00 500.00 fll"{

Depth Flow Rate
(ft) (cfs)
2.00 3793.1

•
. TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
4.74 0.661 0.35

.0067

.035
o
100
300

Enter Depth of Flow, or Press the <Esc> Key to End

•



Subject WH:r.IE TAM:,S/AC;UA Et-rA At::>m~

COMPUTATION DATA SHEET

Prepared by :rsE Date '"2..._ r- ,/

i l.j

•

•
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, .'

.022
0.040
100

o
350

Flow Area Top Width
(sq ft) (ft)
900.00 550.00

Energy
Head( ft)

2.90

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE Ga-lPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet),

*** RESULTS ***
Froude Velocity
Number Head(ft)

1.052 0.90

Depth Flow Rate Velocity
(ft) (cfs) (fps),
2.00 6869.8 7.63

•

Enter Depth of Flow, or Press the <Esc> Key to End

•

•



\ .

105/.'-1

.022
0.040

90
100
5

Flow Area Top Width
(sq ft) (ft)

81.45 176.00

Energy
Head(ft)

1. 07

Velocity
(fps)
3.30

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.854 0.17

Depth Flow Rate
(ft) (cfs)
0.90 268.5

•

Enter Depth of Flow, or Press the <Esc> Key to End

Q.-

.022
0.040
100
o
220

Flow Area Top Width

(sq ft) (ft)
150.00 280.00

Energy
Head(ft)

0.80

Velocity
( fps)
3.63

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channe1 Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n~value)

Channel Side Slope - left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.874 0.20

Depth Flow Rate

(ft) (cfs)
0.60 544.4

•

Enter Depth of Flow, or Press the <Esc> Key to End

e-



Q.-
/b~

.033
0.040

o
100
250

CP778

Flow Area Top Width
(sq ft) (ft)

108.00 290.00

TO

Energy
Head(ft)

0.59

CPU3

Velocity
(fps)
3.49

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE Ga1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***

Froude Velocity
Number Head(ft)

1.008 0.19

Depth Flow Rate
(ft) (cfs)
0.40 375.9

•

Enter Depth of Flow. or Press the <Esc> Key to End

Q,-
17~G3

,033
0.040

o
100

1050

Flow Area Top Width
(sq ft) (ft)
1808.00 1210.00

Energy

Head(ft)
2.81

Velocity

(fps)
8.81

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***

Froude Velocity
Number Head( ft)

1. 270 1. 21

Depth Flow Rate

(ft) (cfs)
1.50 15933.3

•

Enter Depth of Flow. or Press the <Esc> Key to End

•



\
-:71'" ~o C f z. -y)Cf Lb'3 I 10

Gs-3

.033

0.040

36

50

20

Flow Area Top Width __~~vI

(sq ft) (ft)
112.28 140.40 /~5"/~(..1

Energy
Head(ft)

1. 92

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CCMPUTATION

Channel Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)

1.146 0.52

Depth Flow Rate Velocity
(ft) (cfs) (fps)
1.40 652.7 5.81

•

Enter Depth of Flow, or Press the <Esc> Key to End

.033

0.040

o
75

200

Flow Area Top Width F.t:L.J;;.V.
(sq ft) (ft)
133.50 245.00 /0::;'2..

Energy
Head(ft)

0.91

Velocity

(fps)
4.49

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CCMPUTATION

Channe1 Bottom Slope (feet per foot)
Manning"s Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)

1.073 0.31

Depth Flow Rate

(ft) (cfs)
0.60 600.1

•

Enter Depth of Flow, or Press the <Esc> Key to Enq

•



~~pMUg3
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COMPUTATION DATA SHEET

Prepared by ::rs12:. Date 2- / - ,/

•

•
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.,

•
Cf"'24~ To c,o?5C)

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0044
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 100
Channel Side Sl~pe - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 350

. *** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width g.Ji46 ...s:...

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) /6z.~
1.00 1039.9 2.60 0.486 0.10 1.10 400.00 450.00/0'07

Enter Depth of Flow, or Press the <Esc> Key to End

.0044

.035
100
o
800

Flow Area Top Width ~~U ~

(sq ft) (ft) ----"
850" 00 900.00 lOBe; -.se,31

Energy
Head(ft)

1.11

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.71 0.491 0.11

Depth Flow Rate
(ft) (cfs)
1.00 2302.6

•

Enter Depth of Flow, or Press the <Esc> Key to End

•



.0044

.035
100
100
100

Flow Area Top Width~ ~

(sq ft) (ft)
56.00 180.00/065:?.. 7't-

Energy
Head(ft)

0.43

Cl2Y~ TO c('z:sD
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

. *** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.29 0.409 0.03

Depth Flow Rate
(ft) (cfs)
0.40 72.4

•

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~..1.4 Q.
Head(ft) (sq ft) (ft)"--

0.88 232.00 330.00Iebb..;;aS

Depth Flow Rate
(ft) (cfs)
0.80 515.8

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet- per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Si~e Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.22 0.467 0.08

.0044

.035
100
o
250

Enter Depth of Flow, or Press the <Esc> Key to End

•



Energy Flow Area Top Wi dth (;;!-E.£,l.. ~
Head(ft) (sq ft) (ft)

. 1.21 350.00 400.00 t:X6 1..,52-/

•
Cr z J.f7 TO cp cay

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
1.00 1273.1 3.64 0.685 0.21

.0088

.035
o
100
300

•

•

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.88 29.60 69.00 )06b

Depth Flow Rate
(ft) (cfs)
0.80 66.5

•
02 4'1 TO c~ Zh'--f

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope ~ Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.25 0.605 0.08

.0088

.035
a
80
5

Q.-

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width FLEV.
Head(ft) (sq ft) (ft)

1.16 130.00 180.00 )t.i67

Depth Flow Rate
(ft) (cfs)
1.00 415.2

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/verti~al)

Channel Bottom Width (feet)
*** RESULTS ***

Velocity Froude Velocity
(fps) Number Head(ft)
3.19 0.662 0.16

.0088

.035
a
100
80

•
Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width flj;~ ~
Head(ft) (sq ft) (ft) ~

1. 06 300.00 350. 00 /037 135··f

Depth Flow Rate
(ft) (cfs)
1.00 573.6

•
c f 2-~e, 10 c..( 2:"I..f9

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope {feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side {horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

. *** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.91 0.364 0.06

.0025

.035
100
a
250

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Wi dth El.A':~:JL .s..-
Head(ft) (sq ft) (ft)

1.07 950.00 1000.00 {~ 3337

Depth Flow Rate
(ft) (cfs)
1.00 1947.6

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Ve1oc ity Froude Vel oc ity

(fps) Number Head(ft)
2.05 0.371 0.07

.0025

.035
100
o
900

•
Enter Depth of Flow, or Press the <Esc> Key to End



Energy"Fl ow Area Top Width ~J- ~
Head(ft) (sq ft) (ft) :.--

0.31 12.00 70.00 !0t97./ 8

Depth Flow Rate
(ft) (cfs)
0.30 7.9

•
Cf ZY'3 "TO~ 2'14

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.66 0.279 0.01

.0025

.035
100
100
10

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width EL.f=Ll Q
Head(ft) (sq ft) (ft) - -

1.99 332.50 270.00 /08b gil:)

Depth Flow Rate
(ft) (cfs)
1. 90 807.2

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) ~

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.43 0.385 0.09

.0025

.035
100
o
80

•
Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width j;&E;u
Head(ft) (sq ft) (ft)

2.66 1500.00 850.00 /J8t6

Depth Flow Rate
(ft) (cfs)
2.00 9782.9

•
c..f'Z.li~.,-o c...l"262

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)'
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

, *** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.52 0.865 0.66

.0111

.035
o
100
650

•

•

Enter Depth of Flow, or Press the <Esc> Key to End



.0111

.035
100
100
100

Flow Area Top Wi dth fj.FtL
(sq ft) (ft).
200.00 300.00 /~

Energy
Head(ft)

1.18

Cf ZY~TO Cr-z...bz.
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
3.41 0.737 0.18

Depth Flow Rate
(ft) (cfs)
1.00 682.7

•

<Enter>: Repeat, <R>eport, <S>creenGraph, <P>rint Graph, or <Esc>: End

Energy Flow Area Top Width ~U_ ~.
Head(ft) (sq ft) (ft) .

2.58 800. 00 500. 00 /08b 5"5"&s-

Depth Flow Rate
(ft) (cfs)-
2.00 4882.3

•
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Chan~el Side Slope - Left Side (horizontal/vertical}
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
6.10 0.850 0.58

. 0111

.035
a
100
300

Enter Depth of Flow, or Press the <Esc> Key to End

•



- .~ ......

Subject WH:I.1E TAM;.S/AGUA Ett"A, AC>Jt7.3

COMPUTATION DATA SHEET

Prepared by :r~E Date 2 - t-/- - 'I
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C-f z ~'9 TO C I' Z"5" /

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0067
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) a
Channel Side Slope - Right Side (horizontal/vertical) 50
Channel Bottom Width (feet) 5

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width E~ ~

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
1.00 68.8~ 2.29 0.547 0.08 1.08 30.00 55.00 JO~ 6';

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0067
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) a
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 50

*** RESULTS ***
Depth Flow, Rate Velocity Froude Velocity Energy Flow Area Top Width~ ~
(ft) (cfs) (fps) Number Head{ft) Head(ft) (sq ft) (ft)
1.00 264.0 2.64 0.570 0.11 1.11 100.00 150.00 Jon 333

Enter Depth of Flow, or Press the <Esc> Key to End

.',
~



c..f Z3'7 '/0 CI' 251
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .0067
Manning's Roughness Coefficient (n-value) . .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 600

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width EL-SlJ S
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) . (ft)-
1.00 2148.0 ~ 3.30 0.604 0.17 1.17 650.00 700.00 /oS'B 2:+e/

Enter Depth of Flow, or Press the <Esc> Key to End

••V

••~,



Energy Flow Area Top Width .B8I.1" ~
Head(ft) (sq ft) (ft)

1.01 45.00 85.00 /056 "37

Depth Flow Rate
(ft) (cfs)
1.00 37 .2~

c..f Z~ TO C I' 'Z-40
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.83 0.200 0.01

.0009

.035
80
a
5

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

1. 02 130.00. 180.00.K:>5/

Depth Flow Rate
(ft) (cfs)
1.00 132.8

•.....~..
~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope -Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.02 0.212 _0.02

.0009

.035
100
o
80

a-
170

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width ~.
Head(ft) (sq ft) (ft)

1.02 250.00 300.00 105B

Depth Flow Rate
(ft) (cfs)
1.00 281.4~

Cf Z:'34 10 c.r Z,,-/O
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
1.13 0.217 0.02

.0009

.035
100
o
200

~-

•.......'.~

Enter Depth of Flow, or Press the <Esc> Key to End



Flow Rate Tailwater
(cfs) Depth(ft)
70.00 4.00

4

1

1
.012
0.5
60
.005

•
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter (feet)
FHWA Chart Number (1,2 or 3)
Scale Number on Chart (Type of Culvert Entrance)
Manning's Roughness Coefficient (n-value)
Entrance Loss Coefficient of Culvert Opening
Culvert Length (feet)
Culvert Slope (feet per foot)

*** RESULTS ***
•• Headwater (ft).. Normal Critical Depth at Outlet
In.Ctrl. Out.Ctrl. Depth(ft) Depth(ft) Outle,!:(ft) Vel.(fps)

3.92 4.54 2.32 2.53 4.00 5.57

Enter Flow .Rate and Tailwater, or Press the <Ese> Key to End

.-

.)



CURRENT DATE:- 02-12-1991 FILE DATE: 01-23-1991

.RENT TIME: 13:48:30 FI LE NAME: WT2

'C.

FHHA CULVERT ANALYSIS
HY-8, VERSION 3.2

I I I I
I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
I U I I I
I L I INLET OUTLET CULVERT I BARRELS I
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
I I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I
I 1 11OSO.SO 10SO.3O 60.00 I 3 RCPE 5.00 3.17 .012 CONVENTIONAL!

I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
1 6 I I I
I I I I

SU!'t'1ARY OF CULVERT FLGIS (CFS) FILE: WT2 DATE: 01-23-1991

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
10SO. SO 0 0 0 0 0 0 0 0 1
1052.77 100 100 0 0 0 0 0 0 1 :;

1055.68 400 339 0 0 0 0 0 59 5

t lO56o

"

600. 344 0 0 0 0 0 253 7
'56.45 800 315 0 0 0 0 0 481 7

:. ·,056.61 1000 282 0 0 0 0 0 712 6
1056.75 1200 246 0 0 0 0 0 949 6
1056.85 1400 206 0 0 0 0 0 1177 15
1056.87 1600 400 a 0 0 0 a 1214 .8
1056.98 1800 400 0 0 0 a 0 1407 4
1057.25 2000 400 0 0 0 0 0 1612 6
1055.00 299 299 0 0 0 0 o OVERTOPPING

FILE: WT2Sl.HoIARY OF ITERATIVE SOLUTION ERRORS DATE: 01-23-1991

<2> TOLERANCE (%) • 1.000

HEAD HEAD
ELEV(FT) ERROR(FT)

10SO.SO 0.00
1052.77 0.00
1055.68 -0.01
1056.19 -0.01
1056.45 -0.00
1056.61 -0.00
1056.75 -0.00
1056.85 0.00
1056.87 0.00

< 1056.98 0.00

• ,1057.25 0.00

~1> TOLERANCE (FT) • 0.010

TOTAL
FLGI(CFS)

o
100
400
600
800

1000
1200
1400
1600
1800
2000

FLGI
ERROR(CFS)

o
o
2
3
4
7
5

16
-14

-7
-12

% FL()o/
ERROR
0.00
0.00
0.47
0.45
0.55
0.68
0.44
1.17

-0.87
-0.40
-0.58



•

RENT DATE: 02-12-1991
~. lENT TIME: 13:48:30

2

FILE DATE: 01-23-1991
FILE NAME: WT2

OJLVERT ,

PERFORMANCE,OJRVE FOR 3 BARREL(S)

Q HWE TWE ~Ia; OCH FLGI CCE FCE TCE va

(cfs) (ft.) (ft.) (ft) (ft) TYPE (ft) (ft) , (ft) (fps)

a 1050.50 1050.30 0.00 -0.20 O-NF 0.00 1050.50 0.00 0.00

100 1052.77 1051.67 2.00 2.27 4-FF 0.00 0.00 0.00 6.03

339 1055~ 67 1053.28 5.17 4.90 4-FF 0.00 0.00 0.00 9.14

344 1056.20 1054.02 5.26 5.70 4-FF 0.00 0.00 0.00 8.93

315 1056.45 1054.63 4.75 5.95 4-FF 0.00 0.00 0.00 8.16

282 1056.62 ,,055. '6 4.24 6.12 4-FF 0.00 0.00 0;00 7.30

246 1056.76 1055.64 3.74 6.26 4-FF 0.00 0.00 0.00 6.38

206 1056.86 1056.08 3.24 6.36 4-FF 0.00 0.00 0.00 5.35

400 1059.43 1056.48 6.35 8.93 4-FF 0.00 0.00 0.00 10.38

400 1059.80 1056.86 6.35 9.30 4-FF 0.00 0.00 0.00 10.38

400 1060.16 1057.21 6.35 9.66 4-FF 0.00 0.00 0.00 10.38

El. inlet face invert 1050. SO ft. El. outlet invert 1050.30 ft

El. inlet. throat invert 0.00 ft. El. inlet crest ' 0.00 ft.

• SITE DATA ***** CULVERT lNVERT .
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 10SO' SO
OUTLET STATION (FT) 60.00
OUTLET ELEVATION (FT)10SO'30
NUMBER OF BARRELS 3.00
SLOPE (V-FT/H-FT) 0.0033
CULVERT LENGTH ALONG SLOPE (FT) 60.00

**... OJLVERT DATA SUMMARY .....*******************

BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND WALl
INLET DEPRESSION

EUIPTICAL
6q.00 FT

38.ooFT
CXlNCRETE
0.012
cnMNTIONAL
SQ. EDGE WITH HEAGIALL
~



I '. .., •

•

RENT DATE: 02-12-1991
.~ENT TIME: 13: 48: 30

~

TAILWATER

3

FILE DATE: 01-2~1991

FILE NAME: WT2

**•••** REGULAR CHANNEL CROSS SECTION * **
eoTIO'1 WIDTH (FT) 15.00
SIDE SLOPE H/V (X:l) 2.0
aWlNEL SLOPE V/H (FT/FT) 0.006
MANNING'S N (.01-0.1) 0.030·
OiANNEL INVERT ELEVATION (FT) 1050.30
OJLVERT NO.1 OUTLET INVERT ELEVATION 1050.30 FT

....... UNIFORM FL()./ RATING OJRVE FOR DGlNSTREAM OiANNEL

FL()./
(CFS)

0.00
100.00
400.00
600.00
SOO.OO

1000.00
1200.00
1400.00
1600.00
1S00.00

·2000.00

W.S.E.
(FT)

1050.30
1051.67
1053.28
1054.02
1054.63
1055.16
1055.64
1056.08
1056.48
1056.86
1057.21

FROUOE
NLt1BER
0.000
0.623
0.653
0.658
0.662
0.665
0.667
0.669
0.670
0.671
0.673

VEL.
(FPS)

0.00
4.13
6.40
7.20
7.81
B.32
8.74
9.12
9.45
9.76

10.04

SHEAR
(PSF)
0.00
0.49
1.08
1.34
1.57
1.76
1.93
2.09
2.24
2.37
2.50

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 40.00

**... USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

1 0.00 1058.00
2 550.00 1057.00
3 1100.00 1056.00
4 1150.00 1055.00
5 1230.00 1056.00
6 1350.00 1057.00
7 1500.00 1058.00
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Energy Flow Area Top Width £:i..£l,).
Head(ft) (sq ft) (ft)

0.61 21.00 65.00 low

c P 2'.56.4- To c r z 7/ c...
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Sl~pe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.60 15.6 ~ 0.74 0.230 0.01

.0014

.035
o
100
5

Q.-
It::.

.'~
Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0014
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 150

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top,Width ~ ~

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) ?ao
1.00 273.1 1.37 0.269' 0.03 ,1.03 200.00' .250.00 /Oz./ ~I

Enter Depth of Flow, or Press the <Esc> Key to End



•"-'i

•v

C.fZ59A TO cfZ7t::
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot) .0014
Manning's Roughness Coefficient (n-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 275

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width~ ~
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
1.00 468.5~ 1.44 0.273 0.03 1.03 325.00 375.00 1o '-?- 7S-7

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width Cl.-EL-l
Head(ft) (sq ft) (ft)

0.44 24.00 100.0010/9.s-

I.

•
c:p 2"S"B4 To cf '2.7Z..

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Wi~th (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) (fps) Number Head(ft)
0.40 39.4 ~ 1.64 0.590 0.04

.01

.035
100
100
20

Enter Depth of Flow, or Press the <Esc> Key to End

Q.

18]
118b
$3CO

.01

.035
o
100
100

Energy Flow Area Top Wi dth E:C..£t..I.
Head(ft) (sq ft) (ft)

0.59 62.50 # 150. 00 /020
1.80 262.,50 250.00 IOZ.)
3.02 562.50 350.00 /O~

Flow Rate
(cfs)
147.7

1146.7
3261. 2

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.36 0.645 0.09
4.37 0.751 0.30
5.80 0.806 0.52

Depth
( ft)
0,,50
1. 50
2.50

Enter Depth of Flow, or Press the <Esc> Key to End



•
·Cf~ To c'fo'l

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0033
Manning's Roughness Coefficient (n-value) .035
Channel Side Sl~pe - Left Side (horizontal/vertical) 100
Channel Side Slope - Right Side (horizontal/vertical) 0
Channel Bottom Width (feet) 30

. *** RESULTS ***
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width- F'UP/o.. .52.-
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
0.50 32.8 ~ 1.19 0.358 0.02 0.52 27.50 80.00/OZo "3.3

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width @kU
Head (ft) (sq ft) ( ft)

0.32 34.50 .130.00 /02 P·3

Depth Flow Rate
(ft) (cfs)
0.30 34.7

.0033

.035
100
o
100

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side. (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Fro~de Velocity

(fps) Number Head(ft)
1.01 0.344 0.02

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.21 122.00 620.00 !~~S-

Depth Flow Rate
(ft) (cfs)
0.20 100.6

•
CfC58A 10 Cf-Z~

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
0.82 0.328 0.01

.0033

.035
100
o
600

•

Enter Depth of Flow, or Press the <Esc> Key to End



•
COMPUTATION DATA SHEET

Prepared by :rS,," Date 2- / - ,/
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cfZbZ iO CPcb3

.0044
0.040
100
o
600

(sq ft)
1400.00

Flow Area Top \O/idth erl-F: lJ.-
(ft) /:/60

800.00

Energy
Head ( ft)

2.20

Velocity
(fps)
3.57

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CCt1PUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head ( ft)
0.476 0.20

Depth Flow Rate
(ft) (cfs)
2.00 5001.6

•

Enter Depth of Flow, or Press the <Esc> Key to End

•

•



8

.~044

0.040
100
100
5

Flow Area Top Width' gU;;::':'~_

( sq ft) (ft) -I
1:;?~6. J

10.50 65.00

Energy
Head(ft)

0.31

Velocity
(fps)
0.73

CP 2%z.. 10
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE CCf'1PUTATION
Channe1 Bottom Slope (feet per foot)"
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.320 0.01

Depth Flow Rate

(ft) (cfs)
0.30 7.7

•

Enter Depth of Flow, or Press the <Esc> Key to End

Flow Area Top Width

967
(ft)

280.00

.0044
0.040
100
o
120

(sq ft)
320.00

Energy
Head(ft)

1. 71

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CCf'1PUTATION

Channe1 Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head (ft)
0.442 0.11

Depth Flow Rate Velocity
(ft) (cfs) (fps)
1.60 858.7 2.68

•

Enter Depth of Flow. or Press the <Esc> Key to End

•



CP Zbc...

.008
0.040
a
o
100

Flow Area Top Width e.L..€V~

(sq ft) (ft)
200.00 100.00 /060

Velocity
(fps)

5.14

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Botton Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Botton Width (feet).

*** RESULTS ***
Froude Velocity Energy
Number Head(ft) Head(ft)

0.640 0.41 2.41

Depth Flow Rate
(ft) (cfs)

2.00 1027.7

•

Enter Depth of Flow, or Press the <Esc> Key to End

•

•



C:P Zb2 10

.008

0.040

o
100

5

Flow Area Top Width
(sq ft) (ft)

4.38 30.00

Energy
Head(ft)

0.26

Velocity
(Fps)
0.92

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channe.l Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.422 0.01

Depth Flow Rate
(ft) (cfs)
0.25 4.0

•

Enter Depth of Flow. or Press the <Esc> Key to End

.008

0.040

o
o
100

Flow Area Top Width

(sq ft) (ft)
150. 00 100. 00

Energy
. Head ( ft)

1. 78

Velocity
(Fps)
4.27

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head ( f t )
0.614 0.28

Depth Flow Rate

(ft) (cfs)
1. 50 640.4

Enter Depth of Flow. or Press the <Esc> Key to End

•



CPz77

.01

0.040
a
100
5

Flow Area Top Width
(sq ft) (ft)
120.00 155.00

Energy
Head(ft)

1. 65

Velocity
(fps)
3.11

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CDlPIJTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.623 0.15

Depth Flow Rate
(ft) (cfs)
1. 50 373.5

•

Enter Depth of Flow, or Press the <Esc> Key to End

.01

0.040
o
100

350

Flow Area Top Width
(sq ft) (ft)
900.00 550.00

Energy
Head(ft)

2.41

Velocity
(fps)
5.15

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE CDlPIJTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Froude Velocity
Number Head(ft)
0.709 0.41

Depth Flow Rate

(ft) (cfs)
2.00 4631.6

•

Enter Depth of Flow, or Press the <Ese> Key to End

•
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COMPUTATION DATA SHEET

Subject LVH:LTE TAM;..S / AC;UA Et.rA A C:>W7~ Prepared by :rS~ Date 2- I - ,/

•

•
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·roject Title l.J9~p $c!J~ 4JiA.( ~k..b Project No. Q4SS'l Date _

Subject D,Q~ Prepared By~'""-H-.>o".-- Checked By Page _

c.r - z 0/ &~ ,( t;1C crc.s
(. ~e c ..... ,",,6.,~;J~)

S e.e 4 #ac~~ k.,t:~ (v r..J..I!- _ S. :.J,.-( .s~J(A Io.e.:

~ r..J<'1 ~ J. -...l-o LJot. I'JJ.-( 5/l>1--
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t9T DJ:'2h~
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•
bJ: 2 t~

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 12, 2001

================================================================================
PROGRAM INPUT DATA

DESCRIPTION

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

VALUE

2.0
3
2

0.012
0.5

120.0
1,056.0
1,056.33

0.0028

5.0
1.0

25.0

1.0
0.1
3.0

================================================================================

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

• (cfs) (ft) Control Control (ft) (ft) (ft)· (fps)

-----~~~-~-----~~~-------~~~~------~~;~------~~~;------~~;;------~~~-------;~~~

6.0 1.1 1.2 1. 34 0.96 0.87 1.1 3.39
7.0 1.2 1. 31 1. 46 1. 05 0.94 1.2 3.56
8.0 1.3 1. 42 1. 58 1.14 1. 01 1.3 3.7
9.0 1.4 1. 52 1.7 1.23 1. 07 1.4 3.83

10.0 1.5 1. 62 1. 82 1. 33 1.13 1.5 3.96
11.0 1.6 1. 72 1. 94 1. 42 1.19 1.6 4.08
12.0 1.7 1. 81 2.08 1. 53 1.24 1.7 4.22
13.0 1.8 1.91 2.22 1. 66 1.3 1.8 4.37
14.0 1.9 2.01 2.39 2.0 1.35 1.9 4.54
15.0 2.0 2.11 2.65 2.0 1.4 2.0 4.77
16.0 2.1 2.25 2.89 2.0 1.44 2.0 5.09
17.0 2.2 2.38 3: 13 2.0 1.49 2.0 5.41
18.0 2.3 2.45 3.38 2.0 1. 53 2.0 5.73
19.0 2.4 2.55 3.64 2.0 1. 57 2.0 6.05
20.0 2.5 2.64 3.91 2.0 1. 61 2.0 6.37
21.0 2.6 2.74 4.19 2.0 1. 64 2.0 6.68
22.0 2.7 2.85 4.48 2.0 1. 68 2.0 7.0
23.0 2.8 2.96 4.78 2.0 1. 71 2.0 7.32
24.0 2.9 3.08 5.08 2.0 1. 74 2.0 7.64
25.0 3.0 3.2 5.39 2.0 1. 76 2.0 7.96

================================================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.

• '-( fJ~pL~
H.L() t'V "3 ' - . '1.~/to ..... (p~ l-+:s tt~0S

f~$.1-

4. (t!i VJ-\.~( d~~:l~J .£ &. I' U-u-r ..f-o V<lv"Ay ~tf/ (::+ .



COMPUTATION DATA SHEET

Subject WHJ::re: TAM;S I AGUA Et.rA A t:>W7~ prepared by ::T"'SE. Date 2- I - 'I
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COMPUTATION DATA SHEET

.Prepared by :JSE pate Z- J - 'I
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•
COMPUTATION DATA SHEET

Prepared by ::JSE Date Z- I - ,/
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•
Subject Wf-lJ:.TE TAM::.S IAC;UA Et.rA AC:>W7~

COMPUTATION DATA SHEET

Prepared by :rSE. Date 2- I - ,/

•
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COMPUTATION DATA SHEET

Subject WH:I:.TE TAM:-S IAc;UA Ft.rA AC>W1~ Prepared by :JsE Date 2-.- I - 'I
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COMPUTATION DATA SHEET

Prepared by ...??s~ Date '1- 2b - V
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Subject WHJ:.IE TAM;.S /At;UA EtrA AC>W1~
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Subject WH:t.TE TAM;.S / AGUA Et.rA A bm3
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Energy Flow Area Top Width~
Head(ft) . (sq ft) (ft)

0.76 259.00 440. 00 9~:;-

CP3~bA TO cP3</hB
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Lef~ Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs)~ (fps) Number Head(ft)
0.70 529.5 2.04 0.470 0.06

.0047

.035
100
100
300

.'

Enter Depth of Flow, or Press the <Esc> Key to End

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .0047
Manning's Roughness Coefficient tn-value) .035
Channel Side Slope - Left Side (horizontal/vertical) 0
Channel Side Slope - Right Side (horizontal/vertical) 100
Channel Bottom Width (feet) 600

*** RESULTS ***
Depth Flow Rate Ve~ocity Froude Velqcity Energy Flow Area Top Width E~ a
(ft) . (cfs) : (fps) Number· Head(ft) Head(ft) (sq ft) (ft) . ......--.
0.50 557.9 1.79 0.454 0.05 0.55 312.50 650.00 c;Jb ):)8~

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

1.12 950.00 1000.00 1/7

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top Width ~K
Head(ft) (sq ft) . (ft)

1.12 1250.00 1300.00 CfJ8
Depth Flow Rate
(ft) (cfs)
1.00 3542.7

•

•

c.f 3'-fkA- ,0 c t ~'-I~S
TRAPEZOIDAL CHANNEL 'ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) ~ (fps) Number Head(ft)
1.0D 2670.4 2.81 0.508 0.12

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value)
Channel Side Sl~pe - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet) .

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.83 0.509 O.ll

.0047

.035
a
100
900

.0047

.035
o
100
1200

~

730J

Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width~
Head(ft) (sq ft) (ft)

0.53 62.50 150.00 77b

Enter Depth of Flow, or Press the <Esc> Key to End

Energy Flow Area Top· Width ~~ ~
Head(ft) (s:q ft) • (ft)

1.07 300.00 350.00 '117 7'-PI
Depth Flow Rate
(ft) (cfs)
1.00 659.0

•

•

c.p 3'4, ATo c/' ~Y7
TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) ~ (fps) Number~ Head(ft)
0.50 84.8 1.36 0.371 0.03

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)·

*** RESULTS ***
Velocity Froude Velocity

(fps) Number Head(ft)
2.20 0.418 0.07

.0033

.035·
100
o
100

.0033

.035
100
a
250

. Enter Depth of Flow, or Press the <Esc> Key to End



Energy Flow Area Top Width eu..~~
Head{ft) (sq ft) (ft)

1.08 500.00 550.00 ~/B

•
;cf?;,'-If, ~ 1D CI' 3'f 7

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
Depth Flow Rate Velocity Froude Velocity
(ft) (cfs) ~ (fps) Number Head(ft)
1.00 1143.0 2.29 0.423 0.08

.0033

.035
100
o
450

•

Enter Depth of Flow, or Press the <Esc> Key to End
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Flow Rate (cubic feet per secondf
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/v~rtical)

Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (f~et)

*** RESULTS ***
NORMAL DEPTH (FEET)
Flow Velocity (feet per second)
F~~l:ll_lde Numbe~'

Velocity Head (feet)
Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width of Flow (feet)

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Flow Rate (cubic feet per second)
Channel Bott6m Slope (fe~t per foot)
Manning's Roughness Co~fficient (n-value)
Channel Side Slope - Left Side (horizont~l/vertical)

Channel Side Slope - Right Side (horizontal/vertical)
Charinel Bottom Width (feet)

*** RESULTS ***
NORMAL DEPTH (FEET)
Flow Velocity (feet per second)
F~'clude Numbet'
Velocity Head (feet)
Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width of Flow (feet)

BO
.0067

2
6

1. BO
4.65
0.717
0.34
2. 13

17.22
13. 18

100
.0067
. ()3

2
~ 2

2. (12

4.94
0.727
0.38
2.40

2().22'
14. (IE,



•

•

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Flow Rate (cubic feet per second)
Channel Botto~ Slope (feet per foot)
Manning's Roughness Coefficie~t (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Right Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
NORMAL DEPrH (FEET)
F I c.w Ve l,:,c it Y .( feet pe...' secc,'nd)
Frclude Nurl,be ...'
Velocity Head (feet)
Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width of Flow (feet)

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Fli:,w Rate (cubic feet pe...' secoY'ld)
Channel Bot~om Slope (feet per foot)
Manning's Roughness Coefficient (n-value)
Channel Side Slope - Left Side (horizontal/vertical)
Channel Side Slope - Ri~ht Side (horizontal/vertical)
Channel Bottom Width (feet)

*** RESULTS ***
NORMAL DEPTH (FEET)
Flow Velocity (feet per second)
Frc'l.\de NI.lrl1be.....
Velocity Head (feet)
Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width of Flow (feet)

500
• OOE,7
• ()3
100
.01
100

1.00

0.57'3
0.17
1. 17

14'3.85
1'3'3.'33

1950
.00E.7
· <)3
100
o
100

2.00
4.89
0.747
0.37
2.37·

398.'32
299. EA



Subject WH:r..TE TA#tX.S IA&UA E&rA Abm~

COMPUTATION DATA SHEET
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