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CULVERT DESIGN ANALYSIS
fe
Bellevue 160, Clay County, Texas
Prepared for: American Land and Lakes ‘August 20, 2026

Prepared by: Michael Pantell, P.E

Introduction
Bellevue 160 is a subdivision in Clay County, Texas consisting of 16 approximately 10-acre lots. In total,
there are 15 proposed driveways connecting to the existing roads. Lots 11 and 12 will share a driveway.
Most of the driveways require a culvert to allow storm water pass. Driveways that are at crest of the road
and do not require a culvert are identified in Table 3. This report sizes the culverts to pass the 100-year
storm event using rational method to determine the flow and designs the culverts to pass the 100-year
storm event without overtopping the driveway. The design of the culverts utilizes the TxDOT Hydraulic
Manual design requirements. Due to lack of grading and survey data, the culvert parameters will be
approximated. If field conditions differ greatly from these assumptions, Waterway Engineering should be
contacted for verification.

Hydrology
Drainage Area
The existing drainage areas were delineated using a I-meter resolution LiDAR (Light Detection and
Ranging) obtained from the United States Geologic Survey (USGS). The drainage areas consist of small
local flows with areas between 0.08 and 1.97 acres. The drainage areas for multiple culverts were

combined for simplicity. The basins were named based on the lot number and the drainage areas shown
on the design sheet provided in Appendix A.
‘Time of Concentration
The longest flow path was used to compute the time of concentration. The time of concentration was
‘computed by dividing the longest flow path into overland flow, shallow concentrated flow, and channel
flow depending on longest flow path characteristics. The time of concentration was computed for each
flow type separately then summed to determine the total time of concentration. ‘The time of concentration
calculations are provided in Appendix B.
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Runoff Coefficient
‘The composite runoff coefficient was determined using land use obtained from satellite imagery and field
photographs. For areas within the road, gravel C value of 0.5 was used. For areas outside the road,
pasture/range C value was 0.41. The composite runoff calculations for each drainage area are provided in
Table 1
Table } Composite C-Value Calculations

13 | 197 | 1.90% | 171 | 86.95%] 041 | 026 | 13.05%] 050 | 0.42
4 | 008 | 0.70% | 003 | 34.57%] 0.41 | 0.05 | 65.43%] 050 | 0.47
56 N/A - Driveway located at the crest
7i2_| 1.15 | 3.30% | 0.71 [61.52%] 041 | 0.44 [38.48%] 050 | 0.44
B N/A - Driveway located at the crest

4is | 196 | 2.70% | 187 [95.75%] 0.41 | 008 | 4.25% | 050 | 0.41
16 N/A ~ Driveway located at the crest

Rainfall Data
‘The 5-, 10-, and 100-year 24-hour rainfall events were modeled for this study using precipitation depth
acquired from NOAA Atlas 14 provided in Appendix C
Flows
‘The 5-, 10-, and 100-year flows were calculated using the rational method. Where multiple culverts were
combined into a single drainage basin, the flows were computed for the most downstream culvert and
applied to each in the basin. This produces a conservative result for the culverts analyzed within each
drainage basin. Table 2 provides the flows computed for each of the basins.

1in/hr) Qlcfs)
Drainage Area Te  C 5-Year 10-Vear 100-Year 5-Year 10-Year 100-Year
Areas (acres) (min) in/hr) _{in/hr) —_Cin/hr) (cfs) (cfs) (cfs)
13 197 | 8.60 | 0.42] 5.79 | 6.72 935 | 48 | 56 82
4 0.08 | 2.60 | 0.47 | 7.38 | 8.50 mas [03 | 03 OS

56 N/A — Driveway located at the crest
7-A2 11s [860 [04a[ 5.79 | 672 [| 985 | 30 [| 34 | 50
B N/A = Driveway located at the crest

14-15 196 | 3.00 [041 | 7.27 | 8.38 1228 [ 59 [ 68 | 99
16 N/A — Driveway located at the crest
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Culvert Design
The culverts were designed using Hydraflow Express that utilizes the Federal Highway Administration
(FHA) publication Hydraulic Design of Highway Culverts (HDS-5). All culverts are analyzed as helical
corrugated metal pipe, with no headwall for a 20° wide driveway and with a manning’s n value of 0.016.
‘The minimum culvert size should be 18” to reduce pipe clogging. All culverts, except 14 and 15, shall
have minimum of one (1) foot of cover. Culverts 14 and 15 should have a minimum 18 inches (18”) of
cover. The property owner shall determine the actual amount of cover (above the minimum one foot
utilized for the culvert calculations) required to carry the load of vehicles utilizing the driveway. Table 3
provides the culvert sizes for each culvert. For any culvert with entrance or exit velocities greater than 6
fps, itis the responsibility of the property owner to install appropriate erosion control measures.
Appendix D provides the water surface profile for the design flow.
Table 3 Culvert Design

1 | Corrugated Metal | _18" 1 82
2__| Corrugated Metal | 18” 1 82
3__| Corrugated Metal | 18" 1 82
4 | Corrugated Metal [| _18" 1 05
5 N/A — Driveway located at the crest
6 N/A — Driveway located at the crest
* Corrugated Metal 18" 1 5.0
8 Corrugated Metal 18" 1 5.0
9 Corrugated Metal 18" 1 5.0
10__| Corrugated Metal 18" 1 5.0

11/12 | Corrugated Metal 18" 1 5.0
13 N/A — Driveway located at the crest
14 | Corrugated Metal 18" 1 9.9
15_| Corrugated Metal 18" 1 9.9
16 N/A — Driveway located at the crest
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Appendix A
Drainage Area Map
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Time of Concentration
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‘8/10/26, 207 PM Precipitation Frequency Data Server
NOAA Atlas 14, Volume 11, Version 2
Location name: Bellevue, Texas, USA
Latitude: 33.5898°, Longitude: 98.136"

Elevation: 992 ft”
ESRI Mops

cures USCS
POINT PRECIPITATION FREQUENCY ESTIMATES

‘Sanja Pers, Sacra Pavove, Mehael St Laurent Cat Typ, Dale Unruh, Can Wino
NOAA, National Wester Service, Ser Spring, Mayland
‘PE_tabular | PE graphical | Mans_& aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)"
loerston! ‘Average recurrence interval (years)
Purtion’—4__[_a_[ 5 | 1 [ 25 | so [ 100 [ 200 [| soo | 1000

Emin | 3 | oases | ose [ones | ores | ose [asst | 106 | 420 | 132
F-MIn |(0.296-0.517) |(0.349-0.598) |(0.428-0,739) |(0.487-0.864) \(0.557-1.05) |(0.606-1.20) |(0.656-1.96) |(0.710-1.54) |(0.781-1.81) |(0.836-2.03)

jomin | 06% | 073 | ooo | 405 | tz4 | i395 | tsa | 470 [ ta2 [200
In |(0.476-0.830) |(0.560-0.961)| (0.689-1.19) | (0.785-1.39) (0.900-1.69) |(0.980-1.93) | (1.06.2.20) | (1.14-2.48) | (1.24-2.89) | (1.32-3.22)

‘emn| o77e | 090s | an | 120 | aa2 | 170 208 | 237 | 260
IM | (0.589-1.03) | (0.692-1,19) | (0.849-1.46) | (0.965-1.71) | (1.10-2.07) | (1.20-2.36) | (1.30-2.69) | (1.40-3.04) | (1.54-3.57) | (1.65-4.00)

Gomn | 107 | tz | 153 [476 | 208 | 231 | ass | 23 | 323 | ase
Im | (0.810-1.41) | (0.951-1.63) | (1.16-2.01) | (1.82-2.34) | (1.50-2.82) | (1.63-3.22) | (1.76-3.65) | (1.90-4.14) | (2.10-4.88) | (2.26-5.48)

en ae tar. 270 | 30 | 33a | 372 | 426 | art
Im | (1.04-1.82) | (1.22-2.10) | (1.60-2.60) (1.96-3.67) | (2.13-4.20) | (2.30-4.78) | (2.50-5.44) | (2.77-6.43) | (2.98-7.26)

bn 486 [496 [243 [ 23 | 340 | ses | azz | ase | sea [oz
| (1.27-2.17) | (1.50-2.52) | (1.86-3.16) | (2.14-3.73) | (2.49-4.59) | (2.74-6.31) | (3.00-6.11) | (3.29-7.02) | (3.67-8.36) | (3.97-9.48)

Sar pe 2i7 | 270 3aa7 [ 3e5 | 439 | as 562 | 654 | 728
| (1.40-2.37) | (1.67-2.76) | (2.08-3.49) | (2.42-4.15) | (2.84-5.16) | (3.15-6.04) | (3.47-6.99) | (3.62-6.06) | (4.29-9.66) | (4.65-11.0)

cn) 218 [ 256 | az1 (| 360 | ass [sae | 6aa [ oar | eas [910
| (465-2-74) | 1.98321) | (2.50-4.09) | (2.92-4.91) |(9.47-6.10) | (8.86-7.90) | (6.31-8.51) | (4.76-9.87) | (6.37-11.) | (6.86-13.6)

ray ie au ee 445 | 582 | 639 | 7.34 279 | 109
W | (1.95-3.16) | (2.34-3.72) (3.48-5.74) | (4.15-7.27) | (4.67-8.60) | (5.19-10.1) (6.50-14.1) | (7.07-16.1)

re 526 | 644 | 745 | 855 wa | 128e226 | @75420) (4.10663) [4.06.26 | 6469.90) | 610-116) | (6.74134) | 7.62.62) | (031-185)
Fag fase [ee os | 736 | eas | saz | 109 | 28 | 144

Y | asa) | 25499) (476754 |(662944 | 625-112) | 692129) | (794-149) | (663-180) | (941-208)
yany | 388 | ae 6 | 7.98 "| ws | a7 | a7 | 154

Y | (2.96-4.55) | (3.55-5.96) (5.21-8.16) | (6.11-10.1) | (6.77-11.8) | (7.46-13.7) | (8.22-15.9) | (9.28-19,2) | (10.1-21.9)
ag (| a as | eas | oss | 109 | 24 | 14s | 162| eaten) | (900-505) | 4707.24) | 656868) |(6:5i-107 | (7.20125) | 7.92-144 |(8.72-16.7) | (982-201) | (107-220)
Taay |<" | 50 | 673 | 792 | ago | wo | 23 [4 162 | 184

lay | (3.62-5.44) | (4.36-6.42) | (5.49-8.15) | (6.36-9.71) | (7.43-12.0) | (8.20-14.0) | (9.00-16.1) | (9.65-18.6) | (11.0-22.2) | (11.9.25.2)
tony | 4 | a6 | 73a Tsar Twos | at 35 | t84 | qe | 195

lay | 018.95) | «error | (6.06880) | 7.00-106) | @.16-49.) | (900.152) | (995-175) | (108-204) | (120.289) | 130-271)
foaey |, 8% | 730 | om | wos | 130 | iar [ tes [ tas | aia | 237

lay | 15.14-7.48) | 6.13874) | (7.64-11.0) | (8.78-13.0) | (10.2-16.0) | (11.2-185) | (122-21.2) | (19.9-24.2) | (14.7-28.7) | (15.8324)
omy |, 7 | 805 | tor | zs | 10 | 100 | a9, m3 | 2s | 270

tay | (6.09-8.74) | (7.21-10.2) | (8.94-12.7) | (10,2-15.0) | (11.8-18.3) | (12.9-21.1) | (14.1-24.2) | (16.3-27.6) | (16.9-32.6) | (18.1-36.7)
is 93 29 | 150 | 179 | 202 | 2 22 | 29 | 318

tay | (7.44-10.5) (90,8-15.2) | (12.4-17.8) | (14.2-21.8) | (15.5-26.0) | (16.8-28.6) | (18.2-32.5) | (20.0-38.2) | (21.4-42.8)
woaay|. 03 | a | uo [ a2 | moe | waa | a0 | ms | aaa | 364

$Y | (9.66-12.2) | (10.2-14.1) | (125-174) | (14.3-20.4) | (16.4-24.8) | (17.9-28.5) | (19.3-32.5) | (20.9-36.9) | (22.9-43.2) | (24.3-48.3)
| Precitationrequency (PF) estimates ints table ae based on frequency analysis of pata draton sais (POS).
lhubersin parenthesis are PF estimates at lover end upper bounds ofthe 90% conden interval The prob tha recitation requency
{states (a gon craton and average recrenc nora wil be pester han Ue upper bound or xs ante we bound) eS Estates at
per bounds are not checked against probable maximum prctaton (PMP) esimates and may be highar han cure vald PMP vales

Please refer to NORA Alas 14 document for mareinformation.
Back io Ton

PF graphic:

hitpsundse.nws.noaa.goviptds/pfds_printpage.himiat=33.58988lon=-98, 13608data=depth&units=english&series=pds ua
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Hydraflow Express Results
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Culvert Report
Hydrafiow Express Extension for Autodesk Civil 308 by Autodesk, ine. “Thursday, Aug 20 2026,

Culvert 1

Invert Elev Dn (ft) = 1058.34 Calculations
Pipe Length (ft) 24.00 Qmin (cfs) = 8.20
Slope (%) 3.25 Qmax (cfs) = 8.20
Invert Elev Up (ft) 1059.12 Tailwater Elev (ft) = Normal
Rise (in) 18.0
Shape Circular Highlighted
Span (in) 18.0 Qtotal (cfs) = 8.20
No. Barrels 41 Qpipe (cfs) 8.20
n-Value 0.016 Qovertop (cfs) 0.00
Culvert Type Circular Corrugate Metal Pipe Veloc Dn (ft/s) 8.29
Culvert Entrance Projecting Veloc Up (ft/s) = 5.86
Coeff. K,M,c,Y,k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 1059.16

HGL Up (ft) = 1060.23
Embankment Hw Elev (ft) = 1061.11
Top Elevation (ft) = 1061.62 Hw/D (ft) = 1,33
Top Width (ft) 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24.00

one cat ttn
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Culvert Report
Hydrafflow Express Extension for Autodesk® Civil 308 by Autodesk, Inc. ‘Thursday, Aug 20 2026

Culvert 2

Invert Elev Dn (ft) = 1052.26 Calculations
Pipe Length (ft) = 24,00 Qmin (cfs) = 8.18
Slope (%) = 2.79 ‘Qmax (cfs) = 8.18
Invert Elev Up (ft) = 1052.93 Tailwater Elev (ft) = Normal
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 total (cfs) 8.18
No. Barrels =1 Qpipe (cfs) 8.18
n-Value = 0.016 Qovertop (cfs) 0.00
Culvert Type = Circular Corrugate Metal Pipe Veloc Dn (ft/s) 7.91
Culvert Entrance = Projecting Veloc Up (ft/s) = 5.85
Coeff. K,M,c,Y,k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 1053.11

HGL Up (ft) = 1054.04
Embankment Hw Elev (ft) = 1054.92
Top Elevation (ft) = 1055.43 Hw/D (ft) = 1.33
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24,00



Culvert Report
Hydratfow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. ‘Thursday, Aug 20 2026

Culvert 3

Invert Elev Dn (ft) Calculations
Pipe Length (ft) Qmin (cfs) 8.18
Slope (%) Qmax (cfs) = 8.18
Invert Elev Up (ft) Tailwater Elev (ft) = Normal
Rise (in)
Shape Highlighted
Span (in) total (cfs) 8.18
No. Barrels Qpipe (cfs) 8.18
n-Value Qovertop (cfs) 0.00
Culvert Type ircular Corrugate Metal Pipe —_Veloc Dn (ft/s) 5.49
Culvert Entrance rojecting Veloc Up (ft/s) 5.83
Coeff. K,M,c,,k = 0.034, 1.5, 0.0553, 0.54,0.9 — HGL Dn (ft) 1046.48

HGL Up (ft) 1046.65
Embankment Hw Elev (ft) 1047.55
Top Elevation (ft) Hw/D (ft) 1.34
Top Width (ft) Flow Regime Inlet Control
Crest Width (ft)

| = oft 2
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 30® by Autodesk, Inc. ‘Thursday, Aug 20 2026

Culvert 4

Invert Elev Dn (ft) = 1042.91 Calculations
Pipe Length (ft) 24.00 Qmin (cfs) = 0.35
Slope (%) 0.21 Qmax (cfs) = 0.35
Invert Elev Up (ft) 1042.96 Tailwater Elev (ft) = Normal
Rise (in) 18.0
Shape Circular Highlighted
Span (in) 18.0 total (cfs) 0.35
No. Barrels 1 Qpipe (cfs) 0.35
n-Value 0.016 Qovertop (cfs) 0.00
Culvert Type Circular Corrugate Metal Pipe Veloc Dn (ft/s) 1:36
Culvert Entrance Projecting Veloc Up (ft/s) = 2.20
Coeff. K,M,c,Y,k 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 1043.22

HGL Up (ft) = 1043.18
Embankment Hw Elev (ft) = 1043.26
Top Elevation (ft) = 1045.46 Hw/D (ft) = 0.20
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24.00

|
| ||
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Culvert Report
Hydraffow Express Extension for Autodesk® Civil 30® by Autodesk, Inc

Culvert 7

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type
Culvert Entrance
Coeff. K,M,c,Y,k

.016

Projecting

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

= 1043.94
20.00
24.00

Circular Corrugate Metal Pipe
0.034, 1.5, 0.0553, 0.54, 0.9

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

‘Thursday, Aug 20.2026

5.02
5.02
Normal

5.02
5.02
0.00
8.20
4.78
1040.94
1042.30
1042.80
0.91
Inlet Control



Culvert Report
Fyraiow Express Extension for Autodesk® Civ 38 by Autodesk, Ine. Thursday, Aug 2072026

Culvert 8 |

Invert Elev Dn (ft) = 1036.59
Pipe Length (ft) 24.00 = 5.02
Slope (%) 4.12 Qmax (cfs) = 5.02
Invert Elev Up (ft) 1037.58 Tailwater Elev (ft) = Normal
Rise (in) 18.0
Shape Circular Highlighted |
Span (in) 18.0 total (cfs) = 5.02
No. Barrels =4 Qpipe (cfs) 5.02
n-Value = 0.016 Qovertop (cfs) 0.00
Culvert Type = Circular Corrugate Metal Pipe Veloc Dn (ft/s) 7.99 |
Culvert Entrance = Projecting Veloc Up (ft/s) = 478
Coeff. K,M,c,Y,k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 1037.17 .

HGL Up (ft) = 1038.44
Embankment Hw Elev (ft) = 1038.95
Top Elevation (ft) = 1040.03 Hw/D (ft) = 0.91
Top Width (ft) = 20.00 Flow Regime = Inlet Control |
Crest Width (ft) = 24.00 |
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. ‘Thursday, Aug 20 2026 1

Culvert 9 |

Invert Elev Dn (ft) = 1020.68 Calculations
Pipe Length (ft) 24.00 Qmin (cfs) = 5.02
Slope (%) 4.12 Qmax (cfs) = 5.02
Invert Elev Up (ft) 1021.67 Tailwater Elev (ft) = Normal

Rise (in) 18.0
Shape Circular Highlighted
‘Span (in) 18.0 Qtotal (cfs) 5.02
No. Barrels 1 Qpipe (cfs) 5.02
n-Value 016 Qovertop (cfs) 0.00
Culvert Type Circular Corrugate Metal Pipe —_Veloc Dn (ft/s) 7.99
Culvert Entrance Projecting Veloc Up (ft/s) = 478
Coeff. K,M,c,Y,k 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 1021.26

HGL Up (ft) = 1022.53
Embankment Hw Elev (ft) = 1023.04
Top Elevation (ft) = 1024.17 Hw/D (ft) = 0.91
Top Width (ft) 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24.00

ce - =



Culvert Report
Hydrafiow Express Extension for AutodesK® Civil 308 by Autodesk, In. Thursday, Aug 20-2026

Culvert 10

Invert Elev Dn (ft) = 1008.47 Calculations
Pipe Length (ft) = 24.00 Qmin (cfs) = 5.02
Slope (%) = 3.00 Qmax (cfs) = 5.02
Invert Elev Up (ft) = 1009.19 Tailwater Elev (ft) = Normal
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 5.02
No. Barrels = Qpipe (cfs) = 5.02
n-Value = 0.016 Qovertop (cfs) = 0.00
Culvert Type = Circular Corrugate Metal Pipe —_Veloc Dn (ft/s) = 7.18
Culvert Entrance = Projecting Veloc Up (ft/s) = 478
Coeff. K\M,c,Y,k = 0.034, 1.5, 0.0553, 0.54,0.9 — HGL Dn (ft) = 1009.10

HGL Up (ft) = 1010.05
Embankment Hw Elev (ft) = 1010.56
Top Elevation (ft) = 1011.79 Hw/D (ft) = 0.92
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24.00



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 300 by Autodesk, Inc. ‘Thursday, Aug 20 2026

Culvert 11/12

Invert Elev Dn (ft) Calculations
Pipe Length (ft) Qmin (cfs) = 5.02
Slope (%) Qmax (cfs) = 5.02
Invert Elev Up (ft) Tailwater Elev (ft) Normal
Rise (in)
Shape Highlighted
Span (in) Qtotal (cfs) 5.02
No. Barrels Qpipe (cfs) 5.02
n-Value . overtop (cfs) 0.00
Culvert Type Circular Corrugate Metal Pipe — Veloc Dn (ft/s) 6.29
Culvert Entrance Projecting Veloc Up (fl/s) 4.78
Coeff. K\M.c,Y,k = 0.034, 1.5, 0.0553, 0.54,0.9  HGL Dn (ft) 999,90

HGL Up (ft) 1000.54
Embankment Hw Elev (ft) 1001.06
Top Elevation (ft) = 1002.18 Hw/D (ft) 0.92
Top Width (ft) 20.00 Flow Regime Inlet Control
Crest Width (ft) = 24,00

em exten 12 seca



Culvert Report
Fiyerafow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Aug 21 2026

Culvert 14

Invert Elev Dn (ft) = 978.56 Calculations
Pipe Length (ft) = 24.00 Qmin (cfs) = 9,90
Slope (%) = 417 ‘Qmax (cfs) = 9.90
Invert Elev Up (ft) = 978.84 Tailwater Elev (ft) = Critical
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 total (cfs) = 9.90
No, Barrels =4 Qpipe (cfs) = 9.90
n-Value = 0.016 Qovertop (cfs) = 0.00
Culvert Type = Circular Corrugate Metal Pipe Veloc Dn (ft/s) = 6.47
Culvert Entrance = Projecting Veloc Up (ft/s) = 647
Coeff. K\M.c,Y,k = 0,034, 1.5, 0.0553, 0.54,0.9 — HGL Dn (ft) = 979.77

HGL Up (ft) = 980.05
Embankment Hw Elev (ft) = 981.38
Top Elevation (ft) = 981.83 Hw/D (ft) = 1.69
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 24.00

sie Culvert 4 Dept)
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Culvert Report
Hiydrafiow Express Extension for Autodesk® Civil 30® by Autodesk, Inc.

Culvert 15

Friday, Aug 21 2026

Invert Elev Dn (ft) = 980.93 Calculations
Pipe Length (ft) 24.00 Qmin (cts)
Slope (%) 0.83 Qmax (cfs)
Invert Elev Up (ft) 981.13 Tailwater Elev (ft) = Normal
Rise (in) 18.0
Shape Circular Highlighted
Span (in) 18.0 total (cfs)
No. Barrels 1 Qpipe (cfs)
n-Value 0.016 Qovertop (cfs)
Culvert Type Circular Corrugate Metal Pipe Veloc Dn (ft/s)
Culvert Entrance Projecting Veloc Up (ft/s)
Coeff. KM,c,Y.k 0.034, 1.5, 0.0553, 0.54,0.9 — HGL Dn (ft)

HGL Up (ft)
Embankment Hw Elev (ft)
Top Elevation (ft) = 984.13 Hw/D (ft)
Top Width (ft) = 20.00 Flow Regime
Crest Width (ft) = 24.00
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