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Section 1 – Project Drainage Narrative 
The project consists of replacing three (3) culverts in Logan County, Ohio. LOG-117-5.78 is under a 
rural 2-lane tangent section of S.R. 117 approximately 250 feet north of the intersection with S.R. 274. 
LOG-287-7.27 is under a rural 2-lane tangent section of S.R. 287 approximately 1.1 miles southwest of 
the intersection with S.R. 559.  LOG-287-10.03 is under a suburban 2-lane tangent section of S.R. 287 
near the unincorporated community of Middleburg, Ohio, approximately 0.95 miles southwest of the 
intersection of S.R. 347.   
 
The surrounding area consists of agricultural and commercial land uses with some nearby residential 
properties.  
  

LOG-117-5.78 – GAI Consultants 
 
Existing Drainage  
  
This project is in level terrain. S.R. 117 runs north-south, with the existing culvert crossing nearly 
perpendicular to the centerline.  The surrounding area consists of agricultural and commercial land 
uses. East of S.R. 117 is a gas station with large parking lot.  The culvert inlet is below the south edge 
of the parking lot. The culvert receives runoff from a drainage area of 0.29 square miles.  The existing 
culvert is a 36-inch diameter cast steel pipe about 37’ long. The culvert is an unknown age and has 
been extended to the east and west at unknown times.  It was extended to the upstream side, to the 
east, with a 12’ long section of 36” corrugated metal pipe.  This pipe is now heavily damaged. 
Upstream of this pipe is a private 48” corrugated plastic pipe under the gas station parking lot. There is 
a buildup of debris at the pipe size reduction from 48” under the parking lot to 36” under the road.  The 
downstream end of the culvert, to the west, was extended with a 5’-3” section of 3’x3’ concrete box. 
The culvert outlets into a hole in the field to the west. The hole is drained by a private 24” reinforced 
concrete pipe which goes southwest under the field. 
 
The existing system was modeled to determine the adequacy of conveying the required flows.  The 
design year for this culvert is the 4% AEP (25-year) storm. Check storms will be the 2% AEP (50-year) 
and 1% AEP (100-year) storm.  ODOT CDSS program was used to model the existing culvert materials 
as culverts in series, using the headwater of each pipe as the tailwater of the upstream section of 
culvert.  Four sections of the culvert were used in the model.  From upstream to downstream they are: 
48” CPP 162’, 36” CMP 12’, 36” cast iron pipe 37’, and 3’x3’ concrete box 5.25’.  The tailwater was 
calculated by calculating the water elevation from an open ditch downstream and from calculating the 
24” downstream storm sewer as a culvert and comparing the headwater to find the highest.  The 25-
year tailwater is 1063.26.  The resulting headwater at the beginning of the 36” CMP, just upstream of 
the road is surcharging over the road at the design year storm. The headwater elevation calculated in 
CDSS is 1095.63, with roadway elevation of 1065.86, and ground elevation at a nearby structure at 
elevation 1064.23.  The water will flow over the road and not reach this elevation, but it will flood.  
These calculations are not included in the report as they only show the extent of the flooding problem in 
the area. 
 
The existing system was also modeled as a storm sewer. This includes the downstream storm sewer 
and the culverts under S.R. 117 and under the gas station parking lot.  This treats the sump with the 
outlet of the culvert and the inlet of the 24” storm sewer to the southwest as a junction in the storm 
sewer.  The result of this model is that the hydraulic grade line will surcharge even more than the 
culvert model. This indicates that the area will often have water flowing over ground and flooding the 
road and surrounding area.  The results of this calculation are also not included as the information 
provided is not useful beyond knowing that the system does not work. 
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The existing culvert was again modeled using HY-8 as if it were a single 36” cast metal pipe without the 
pipe under the gas station parking lot included, and with no impact of downstream storm sewers.  This 
was done to compare with proposed culverts that were modeled with these same conditions.  The 
design year 4% AEP headwater is 1066.20. This will overtop the roadway and be above ground level 
adjacent to the nearby structure.  At this storm event, 68.70 cfs will pass through the pipe, and 112.26 
cfs will flow over the road.  The 1% AEP only increases to 1066.37 due to water freely passing over the 
road.  At that storm event, 68.60 cfs will pass through the pipe, and 209.35 cfs will overflow the road.  
This calculation is included in Section 2 of the report. 
 
The 24” storm sewer through the field on the downstream side of the culvert is a cause of additional 
tailwater and flooding at the S.R. 117 culvert.  A letter by the Logan County Engineer, Scott C. 
Coleman to AJR Farms LLC, dated May 20, 2013, to address flooding at Plant World, a now closed 
business on the east side of the road, discusses this pipe.  The county performed a hydraulic analysis 
at that time. The result of that study was that a 60” diameter pipe or an open ditch was needed.  The 
24” pipe was called “completely inadequate for this watershed”.  They recommended an open ditch due 
to lack of cover for a 60” pipe.  The letter offered to construct the ditch at a fee using Logan County 
ditch crews.  Plant World closed and nothing was ever done.  A copy of the letter is attached.  
 
Proposed Drainage   
  
Several different culverts were analyzed to replace the existing culvert. The initial calculation assumed 
that there were no restrictions to flow upstream and downstream.  The proposed culverts needed to be 
nearly the same flow elevation and slope due to the flat slope of the channel.  The existing culvert 
invert at the outfall is 0.24’ over the invert of the existing downstream 24” storm sewer.  The existing 
culvert has a slope of 0.58%.  The 24” storm sewer is 393 feet long and has a slope of 0.62%.  These 
restrictions keep the outlet invert from being lowered. The road surface will also be replaced in 
essentially the same elevation as the existing.  This will restrict the maximum diameter or rise of the 
proposed culvert.  The minimum distance from the pipe invert to the pavement surface was 6.42 feet.  
There is also a low area off the roadway with a distance from invert to final grade of 5.00 feet.  The 
ODOT Location & Design Manual, Volume 2 (LD2) was used to determine the largest pipe size for 
each material type based on minimum cover requirements.  A table of maximum pipe size and material 
for cover can be found with the calculations in Section 2.  The table includes calculations to determine 
the maximum rise of each conduit type.  The following conduits were analyzed in the initial calculations. 

1. 42” Corrugated Metal Pipe x2 
2. 42” Concrete Pipe x2 
3. 42” Thermoplastic Pipe x2 
4. 64”x43” Corrugated Pipe Arch x2 
5. 43”x68” Elliptical Concrete x2 
6. 6’x4’ Concrete Box Culvert 
7. 7’x4’ Concrete Box Culvert 

 
Conduits number 1 through 5 require double pipes and a junction structure on the upstream end to 
separate the flow. None of the analyzed culverts meet all of the Design Storm Controls and Check 
Storm Controls from LD2.  A table in Section 2 lists the headwater values for each conduit analyzed, 
the allowable headwater for each control, and an indication of whether it passes or not. These pipes 
were not used in the final design, and the results table is provided for information only.  Here is a 
summary of some of the results: 
 

• None of the conduits analyzed meet Check Storm Control Section A, two feet below the lowest 
ground elevation adjacent to an occupied building for a 2% AEP storm. The required 
headwater level is 1064.23 – 2’ = 1062.23.  Additionally, none of them are below the ground 
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adjacent to the building, but they improve on the existing condition by as little as 0.17’ (#1) to 
2.04’ (#5). 

 

• Each of the conduits analyzed meet Check Storm Control Section D, size replacement 
structure so that flooding of upstream land is not increased for the 1% AEP storm when 
compared to the existing structure. 

 

• #1 - #3 do not meet Design Storm Control Section A or B, or Check Storm Control Section A or 
B. 

 

• #4, #5, and #7 meet all of the controls except for Check Storm Control Section A as noted 
above. 

 
After the initial analysis of the culvert, a meeting was held between District 7 and GAI personnel to 
discuss the findings and to find a solution to best meet the current area.  The meeting minutes can be 
found in the Section 2 of the report. After additional rounds of calculations, it was decided to use a 
single 48” concrete pipe to replace the existing culvert.  This solves the critical problem of the failing 
culvert under SR 117, and improves the flow under the road.  The concrete pipe will provide the largest 
diameter due to cover restrictions.  It does not completely solve the flooding issues since they would 
require a regional approach which is beyond the scope of the project. Increasing the size of the culvert 
and improving the downstream ditch could result in more flooding at the homes downstream, so a 
detailed analysis of the region would be needed before any changes are made.   
 
The 48” culvert will have a Catch Basin No. 2-5 upstream to tie into the existing 48” CPP under the gas 
station parking lot. Downstream will be a modified Catch Basin No. 2-6 that will connect to the existing 
24” through the field.  Additional openings have been included in the CB 2-6 to allow an equal amount 
of water to leave through the 24” and openings as will enter through the 48” at the design storm flow 
and headwater elevation.  This way the catch basin is not an additional restriction to flow after the 48” 
culvert.  Water will back up through the catch basin and flow overland through the field, as it appears to 
be currently doing. Calculations of the proposed 48” concrete pipe and an estimation of the flow leaving 
the CB No. 2-6 are included in Section 2. 
 
Clear Zone 
 
The existing culvert outfall is not outside of the clear zone distance of 30 feet on the west side of the 
road for the design speed and average daily traffic of the road.  The proposed catch basin is raised 
above the ground level and is a hazard that requires guardrail.  The culvert cannot be extended out of 
the existing right of way due to a utility easement and 4” and 8” gas lines in that easement.   
 
Rock Channel Protection at Catch Basin Outlet 
 
The maximum velocity of water surcharging through the side inlets in the CB No. 2-6 has been 
estimated as 6.91 ft/s. From ODOT LD2 Figure 1002-4 this velocity and span will require 13’x8’x30” of 
12” Type B Rock. Since the side inlets are only 6” high, the values from the table using a 60” pipe are 
an over-estimation of the required rock needed. A length of 8’ from the CB No. 2-6 in the three 
directions of the side inlets has been provided with Type B rock at 30” deep. 
 
Durability Design 
 
A durability design has been done for this culvert using the ODOT Conduit Durability Design 
spreadsheet dated July 2021.  The following pipe material will be used in the plans for cover: 706.02. 
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LOG-287-7.27 – GAI Consultants 
 
Existing Drainage  
  
This project is S.R. 287 over an unnamed tributary to Little Darby Creek. The existing road is oriented 
from southwest to northeast, and the stream crosses with almost no skew. The project is in rolling 
terrain.  The surrounding area is agricultural to the right side of the road and wooded to the left, 
downstream side. The culvert receives runoff from a drainage area of 0.22 square miles.  The existing 
culvert is a 60-inch diameter corrugated metal pipe about 62’ long with a 0.15% slope. The culvert is an 
unknown age and has corrosion through much of its length.  
 
The existing system has been modeled to determine the adequacy of conveying the required flows.  
The design year for this culvert is the 10% AEP (10-year) storm. Check storms will be the 2% AEP (50-
year) and 1% AEP (100-year) storm.  The HY-8 program was used to model the existing culvert.  The 
tailwater was calculated by inputting the downstream channel information into HY-8.  The headwater 
elevation calculated is 1262.80, with roadway elevation of 1266.12.  The existing culvert appears to 
adequately convey the design year flows.   
 
Proposed Drainage   
  
Several different culverts were analyzed to replace the existing culvert.  The existing culvert is skewed 
at about 3°21”51” R.F., but placing the proposed at zero skew will improve the orientation when the 

culvert is extended to be out of the clear zone.  Since the existing 60-inch diameter pipe was 
acceptable, that was used as the starting point for the proposed design.  The existing culvert outlet 
invert was about one foot above channel elevation, allowing the proposed culverts to be slightly 
steeper.  The road surface will be replaced in essentially the same elevation as the existing.  This will 
restrict the maximum diameter or rise of the proposed culvert, but the 60-inch conduit will fit with the 
required cover for all pipe materials per the ODOT LD2.  The proposed culverts analyzed will have a 
length of 82 feet, slope of 1.04% with invert elevations of 1258.15 to 1257.30.  The following conduits 
were analyzed: 

1. 60” Corrugated metal pipe 
2. 60” Diameter smooth pipe (concrete or plastic) 
3. 6’x4’ Concrete box 

 
Each of the analyzed culverts meet all of the Design Storm Controls and Check Storm Controls from 
LD2.  Calculations in Section 3 lists the required elevation for each Control and the calculated 
headwater values for each conduit analyzed.  The 60-inch corrugated metal pipe culvert is borderline 
on two of the Controls due to extending the pipe length out of the clear zone.  For this pipe, the existing 
1% AEP overtops the roadway by 0.02’, and the proposed nearly overtops the roadway with 0.03’ 
freeboard.  Also, the upstream land will flood to 1266.17 for the proposed culvert, while it floods to 
1266.20 for the existing.  This is considered an insignificant change, and the proposed 60-inch 
corrugated metal pipe is still seen as an acceptable option.   
 
The other two culverts analyzed adequately meet all of the Controls.  The box culvert appears to be 
overdesigned but was included as an extra option.  It is the smallest common size box culvert in the 
ODOT Item Master.  It is recommended that the 60-inch Conduit, Type A be used in the plans. 
 
Clear Zone 
 
The existing culvert ends are not outside of the clear zone distance of 29 feet for the design speed, 
average daily traffic of the road, and foreslopes of 6:1 to 4:1.  The proposed culvert, whichever is 
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chosen, would require guardrail if it is not outside of the clear zone.  The culvert has been extended to 
be out of the clear zone.   
 
Rock Channel Protection at Culvert Outlet 
 
The maximum velocity at the outlet of the three options analyzed is 12.58 ft/s for the smooth lined pipe. 
From ODOT LD2 Figure 1002-4 this velocity and pipe size will require 17’x10.5’x30” of 12” Type B 
Rock. 
 
Durability Design 
 
A durability design has been done for this culvert using the ODOT Conduit Durability Design 
spreadsheet dated July 2021.  The following pipe sizes and materials will be used in the plans: 60” 
Conduit, Type A 707.02 (0.109) With CFP, 707.02 (0.064) Aluminized, 707.04 (0.064) Polymeric, 
706.02, 707.34, 707.75. 

LOG-287-10.03 – Halle’s Engineering & Design 
 
Existing Drainage  
  
This project is S.R. 287 over an unnamed tributary to Little Darby Creek. The existing road is oriented 
from southwest to northeast, and the culvert crosses with almost no skew. The project is in level terrain 
and the surrounding area is residential with small farms. The culvert receives runoff from a drainage 
area of 17.21 acres. The existing culvert is a 50”x31" pipe arch corrugated metal pipe about 41’ long 
with a 0.53% slope. The culvert is of an unknown age and has extensive heavy rust. 
 
The existing system has been modeled to determine the adequacy of conveying the required flows.  
The design year for this culvert is the 10% AEP (10-year) storm. Check storms will be the 2% AEP (50-
year) and 1% AEP (100-year) storm.  The HY-8 program was used to model the existing culvert. The 
tailwater was calculated by inputting the downstream channel information into HY-8. The existing 
headwater elevation calculated is 1141.28 (10% AEP). The existing culvert appears to adequately 
convey the design year flows.   
 
Proposed Drainage   
  
Several culvert options were analyzed to replace the existing structure. The current culvert is skewed at 
approximately 1°9’17” L.F.; however, aligning the proposed culvert with zero skew will improve its 
orientation when extended out of the clear zone. The existing 50”x31” pipe arch is roughly equivalent to 
a 39.2” diameter pipe, so a 42-inch diameter pipe was used as the starting point for the proposed 
design. The road surface will be replaced at a similar elevation to the existing one, which will limit the 
maximum diameter or rise of the proposed culvert. Although the 42-inch diameter conduit satisfies all 
Design Storm Controls and Check Storm Controls per ODOT LD2, it does not meet the required cover 
for any pipe materials according to ODOT LD2 standards. Three additional options were analyzed: 
 

1. 36” Reinforced Concrete Pipe (RCP) 
2. 34”x53” Elliptical Concrete Pipe 
3. 49”x33” Corrugated Metal Pipe Arch 

 
Calculations in Section 4 provide the required elevations for each control and the calculated headwater 
values for each analyzed conduit. 36” RCP does not meet all Check Storm Controls from ODOT LD2. 
The upstream land will flood to an elevation of 1142.84 feet with the proposed culvert, compared to 
1141.95 feet (1% AEP) with the existing structure. Additionally, the proposed headwater elevation for 
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the 2% AEP event is 1142.62 feet, which is higher than 2 feet below the lowest adjacent house 
elevation of 1142.23 feet. Furthermore, the use of a 36” culvert would reduce the hydraulic opening 
compared to the existing culvert.  
 
Both of remaining options meet all Design Storm Controls and Check Storm Controls from ODOT LD2. 
Except the pipe arch, the upstream land will flood to an elevation of 1142.09 feet with the proposed 
culvert, compared to 1141.95 feet (1% AEP) with the existing structure. This is considered an 
insignificant change, and the proposed 49”x33” Corrugated Metal Pipe Arch is still deemed an 
acceptable option. Additionally, it is more economical than the 34”x53” Elliptical Concrete Pipe. The 
proposed culverts will have a length of 59 feet, a slope of 1.49%, and invert elevations ranging from 
1139.45 feet to 1138.57 feet. 
   
Clear Zone 
 
The existing culvert ends are not outside of the clear zone distance of 13 feet for the design speed, 
average daily traffic of the road, and foreslopes of 6:1 to 4:1.  The proposed culvert, whichever is 
chosen, would require guardrail if it is not outside of the clear zone.  The culvert has been extended to 
be out of the clear zone.   
 
Hydrology Calculation  
 
Since the drainage area is less than 100 acres, the Rational Method is used to estimate the discharge. 
Detailed calculations, land use map, and time of concentration map are provided in Section 4 
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PROJECT INFORMATION: 
 

COUNTY ROUTE SECTION PID 
    

 
PIPE POLICY: 
 
The Pipe Policy of _____________________ will be used for this project.    
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
(Attach a copy of the written pipe policy or furnish a link to the policy.  In lieu of a written 
policy, documentation of locally funded construction practices may be provided)  
 
POST CONSTRUCTION BMP POLICY: 
 
The Post Construction BMP Policy of _____________________ will be used for this project. 
 
If a policy other than ODOT’s is being used, the following BMP’s are permitted: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
DRAINAGE WATERSHED(S):  
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
PROJECT SPECIFIC INFORMATION AFFECTING DRAINAGE: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
 



PID 116483 R231259.00
LOG-117-5.78 CFN 1847898
Drainage Design Criteria

Traffic: 2026 ADT: 8,500 From ODOT TFMS - segmment Forecast Report
2046 ADT: 8,600

Drainage area = 0.29 sq. mi. = 185.6 ac.

1002-1 Minimum Culvert Sizes: 15" for Fill <8'
1004 Flood Clearance

1004.2 Other Highways over 3000 ADT 4% AEP (25-yr)
1006 Allowable Headwater

A. 1ft below near low edge of pavement (area less than 1000ac) 1064.47
B. 2ft above inlet crown 1065.82
C. 4ft above inlet crown in a deep ravine N/A

1006.2.2 Check Storm Controls

1062.23
1068.82

N/A

1116.60

1101-2 RDF Curve: B

1102.3 Ditch Design Criteria
>= 3000 ADT
Depth of Flow 10% AEP
Shear Stress 20% AEP
Tc = 15 minutes, min.
Depth limited to 1' below edge of pavement
or overtop ditch bank in toe of slope ditches

1103 Pavement Drainage - N\A no curbed pavement
Highways over 6000 ADT - 
Allowable Pavement Spread
High volume (over 6000 ADT) >=  mph = ft
(plus gutter width)

A. 2ft below lowest ground elevation adjacent to an occupied building for a 2% AEP storm
B. Limit max. 1%AEP storm headwater to 2x the diameter or rise of culvert
C. size a replacement structure to prevent overtopping by the 1% AEP storm where 
overtopping would not occure with existing culvert
D. Size replacement structure so flooding of upstream land is not increased for the 1% AEP 
storm when compared to the existing structure.
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Drainage Design Criteria

1104 Storm Sewers
1104.2 Cover

Rigid Pipe
15" min. to pavement surface

9" min. to top of subgrade
18" min. not under pavement

Flexible pipe
24" min. to top of pavement
12" min. to top of subgrade

24" min. not under pavement
1104.3 Just Full Capacity 10% AEP (10-yr)

Hydraulic Grade Line (HGL) 4% AEP (25-yr)
12" below near edge of pavement for sections without curb
Elev. Of a curb openting grate elevation of pavement catch basin
Sag HGL 2% AEP (50-yr)
Min. size 12"

1105.5.6 Entrance coefficient
Concrete ke=0.2

Max. surface to flowline: 6.42' at edge of pavement
5.00' at low point

1008.1
1008-1 Min. cover

707.01, 707.04, 707.05, 707.13
2 2/3"x1/2" Corrugations 60" dia. 12"
707.02, 707.04, 707.07, 707.14
5"x1" Corrugations 60" dia. 12"

1008-3 707.03 Structural Plate Corrugated Steel Pipe
60" dia. 12"

1008-6 Corrugated Steel Spiral Rib Pipe
707.12 and 707.11
3/4"x7 1/2" Corrugations 60" dia. 15"

1008-7 Corrugated Aluminum Pipe
707.21 2 2/3"x1/2" Corrugations 60" dia. 18"
707.22 3"x1" Corrugations 60" dia. 18"

1008-9 Structural Plate Corrugated Aluminum Pipe
707.23 60" dia. 15"

1008-11 Corrugated Aluminum Spiral Rib Pipe
707.24 2 2/3"x1/2" Corrugations 60" dia. 18"

1008.2 Rigid Pipes

Corrugated and Spiral Rib Steel and Aluminum Pipes, Corrugated Steel and Aluminum Pipe 
Arches
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LOG-117-5.78 CFN 1847898
Drainage Design Criteria

1008.2.2 Min. height of cover 15" to pavement surface, including 9" min
to top of subgrade
9" min. to finished grade if not under pavement

1008.3 Thermoplastic Pipe
1008.3.1 Min. height of cover 18" to the pavement surface, including 12" min.

to top of subgrade
18" min. to finished grade if not under  pavement

1008.4 Corrugated Steel and Aluminum Box Culverts, Corrugated Steel Long Span Culverts
1008.4.2 Min. height of cover 18" min. from trough of the corr. to pvmnt surface

1008.5 Precast Reinforced Concrete Box Culverts
1008.5.2 Max. height of cover 10 feet

1008.6 Precast Reiforced Concrete Three-Sided Flat-Topped Culverts
1008.6.2 Max. height of cover 5 feet

1008.7 Precast Reinforced Concrete Arch Sections
1008.7.2 Max. height of cover 12 feet

Min. height of cover 12" to top of the pavement surface
1008.8 Precast Reinforced Concrete Round Sections

1008.8.2 Max. height of cover 12 feet
Min. height of cover 12" to top of the pavement surface

1105.5.5 Culvert Manning's n n = 0.012 all smooth flow pipe
1105-2 Corrugated Metal Pipe Type A Conduit

1/2" Corrugations 5.0' Dia n=0.0229
1" Corrugations 5.0' Dia n=0.0271
2" Corrugations 5.0' Dia n=0.0332
2 1/2" Corrugations 5.0' Dia n=0.035
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Subject:_LOG-CR-FY27 - LOG-117-5.78_____________________                     

Roadway Design Criteria__________________________________ 

Calc. by: __ CMK_     Date: ___ 11/16/24____     Check by: __    _ 

PID.: __116483______ 

Sheet _1_ of __1_ 

Date: ___      ____      

  

Culvert_LOG-117-5.78 CFN: 1847868 

Design Designation Source Remarks 

Opening Year ADT   8,500     

Design Year ADT (2046)  8,600      

Design Hourly Volume   900     

Directional Distribution, D  56.4%     

Trucks, T24  17%     

Design Speed, DS (mph)  60     

Legal Speed (mph)  55     

Functional Classification, FC  Rural Major Collector     

Curbed?  No     

NHS Project       

  Criterion Value Source (L&D Vol 1) 
Control 

Parameter 
Remarks 

Horizontal Alignment  

  Stopping Sight Distance, SSD (ft)  570 Fig 201-1  DS   

  Passing Sight Distance, PSD (ft)  1000 Fig 201-3  DS  Requires K-Crest = 357’ min 

  Intersection Sight Distance, ISD (ft) (left)   Fig 201-5  DS  No intersection present 

  Intersection Sight Distance, ISD (ft) (right)   Fig 201-5  DS  No intersection present 

  Decision Sight Distance, DSD, stop (ft)  610 Fig 201-6  DS  Urban Stop 

  Decision Sight Distance, DSD, change (ft)  990 Fig 201-6  DS  Urban Speed/Path/Direction Change 

  Max. C.L. deflection w/out Horz. Curve  0° 55' Fig 202-1  DS   

  Dist. Between Horz. Deflections (ft)  200’ Fig 202-1  DS  Recommended minimum 

  Maximum Degree of Curvature, DC  4°45' Fig 202-2  DS  Minimum radius = 1206’; Dc = 5729.58/R 

  Maximum Dc w/out Superelevation   0°32' Fig 202-3  DS  Minimum radius = 10,743’; Dc = 5729.58/R 

  Maximum Dc w/out a Spiral  NA Fig 202-11  DS   

Vertical Alignment 

  Maximum Vertical Grade  5 Fig 203-1  FC&DS Level Terrain 

  Minimum Vertical Grade  0.00% Sec 203.2.2    For non-curbed pavement 

     0.50% Sec 203.2.2    For curbed pavement 

  Maximum Vertical Grade Break  0.30% Fig 203-2  DS   

  Min. Dist. Between VC's and Breaks (ft)  100 Fig 203-2  DS Recommended minimum 

  Minimum K value - Crest VC  151 Fig 203-3  DS  SSD = 570’ 

  Minimum K value - Sag VC  136 Fig 203-6  DS  SSD = 570’ 

  Minimum VC length (ft)  180 Sec 203.3.3 & 4  DS  Length = 3 x (DS in feet) 

Typical Section  

  Number of Lanes  2      Scope Same as existing  

  Minimum Design Level of Service (LOS) C Fig 301-1  FC, Locale Urban & Urbanized 

  Minimum Lane Width (ft)  11 Fig 301-2  FC 
Same as existing per Scope (10 ft. lanes may 
be used in constrained environments to help 
accommodate bicycle and pedestrian traffic) 

  Pavement Width Transition  60:1 Sec 301.1.4  DS L=WS2/60 
  Treated Shoulder Width (ft)  4’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  Graded Shoulder Width (ft) with Barrier  11’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  " w/out Barrier, Foreslope Steeper than 6:1  10’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  " w/out Barrier, Foreslope 6:1 or Flatter  8’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  Minimum Curbed Shoulder Width (Parking)  NA Fig 301-4   Not a curbed roadway 

  Minimum Curbed Shoulder Width (No Parking)  NA Fig 301-4   Not a curbed roadway 

  Shoulder Width Taper  25:1 Sec 301.2.3.2   For decreasing shoulder width 

     5:1 Sec 301.2.3.2   For increasing shoulder width 

  Guardrail Offset (ft)  8’ Min Fig 301-3  FC&ADT 8’ min. from traveled lane 

  Curve Widening N/A Fig 301-5c  FC&DS Depends on Dc or curve radius 

  Clear Zone (ft), foreslope 6:1 or flatter  30 Fig 600-1  DS&ADT ADT>6,000 

  Clear Zone (ft), foreslope 6:1 to 4:1  30 Fig 600-1  DS&ADT ADT>6,000 

  Clear Zone (ft), backslope 6:1 or flatter  27 Fig 600-1  DS&ADT ADT>6,000 

  Clear Zone (ft), backslope 6:1 to 4:1  25 Fig 600-1  DS&ADT ADT>6,000 

  Clear Zone (ft), backslope steeper than 4:1  21 Fig 600-1  DS&ADT ADT>6,000 
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LOG-117-5.78 Outlet end. Looking west. 
 

 
LOG-117-5.78 Outlet end. Looking east. 
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LOG-117-5.78 Outlet end. Looking south. 
 

 
LOG-117-5.78 Inlet end. Looking east. 
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LOG-117-5.78 Inlet end. Looking west. 
 

 
LOG-117-5.78 Path of culvert under gas station parking lot. Looking west. 
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LOG-117-5.78 Catch basin at inlet. Looking west. 
 

 
LOG-117-5.78 Path of 24” storm sewer downstream from outlet end. Looking southwest. 
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LOG-117-5.78 Catch basin at the S.R. 274 end of the 24” storm sewer.  Looking north. 
 

 
LOG-117-5.78 Path of storm sewer downstream of S.R. 274. Looking south. 
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LOG-117-5.78  48” CPP under gas station parking. Looing west, 2017 inspection. 
 

 
LOG-117-5.78 36” cast iron pipe/36” CMP transition. Looking east, 2017 inspection. 
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LOG-117-5.78 36” CMP damage from 2017 inspection. 
 

 
LOG-117-5.78 3’x3’ concrete box to 36” cast iron. Looking east, from 2017 inspection. 
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LOG-117-5.78  36” CMP/48” CPP transition with debris and damage.  Looking east from 2021 
inspection. 
 

 
LOG-117-5.78  Culvert materials from 2021 inspection report. 
 



 
Google Earth, 5/2018 with Plant World with red roof. 
 

 
Google Earth, 9/2021 with Plant World removed. 
  



Google Street view of outlet 

 
November 2021 
 

 
August 2014 
 

 
October 2008 

























LOG-117-5.78
Culvert Calculation Results and Comparison Revised 12-03-2024 For one culvert pipe only

Pipe options 1006.2.2 Check Storm Controls
Overtop Q A B A B C D

Allowable sizes for cover No. Culverts Rise HW(25) HW(50) HW(100) (cfs) Max. OK? Max. OK? Max. OK? Max. OK? Max. OK? Max. OK?
48" Concrete Pipe 1 4 1066.06 1066.17 1066.26 127.38 1064.47 NG 1065.14 NG 1062.2 NG 1067.14 OK N/A N/A 1066.37 OK
Existing 36" Cast Roadway Alone 1 3 1066.20 1066.29 1066.37 65.98
Q(cfs) 181 227(232.4) 278

A. 1065.47 - 1' = 1064.47
B. 1059.14 + Rise + 2'

A. 1064.23 - 2' = 1062.23
B. 1059.14 + Rise*2
C. Ex. Structure overtops at 1% storm (1066.37)
D. Ex. Structure 1% AEP HW = 1066.37

Headwater values from culvert calculations
1006.2.1 Design Storm 
Controls



HY-8 Culvert Analysis Report –  
LOG-117-5.78 – Prop. 48” Concrete 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 126.00 cfs 

Design Flow: 181.00 cfs 

Maximum Flow: 278.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Proposed 48" Conc Pipe 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Culvert 1 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1065.77 126.00 126.00 0.00 1 
1065.94 141.20 128.63 12.38 11 
1065.99 156.40 129.44 26.77 6 
1066.04 171.60 130.12 41.41 6 
1066.06 181.00 130.50 50.42 5 
1066.11 202.00 131.26 70.66 5 
1066.14 217.20 131.77 85.41 5 
1066.17 232.40 132.24 100.08 4 
1066.20 247.60 132.69 114.86 4 
1066.23 262.80 133.12 129.65 4 
1066.26 278.00 133.11 144.87 4 
1065.86 127.38 127.38 0.00 Overtopping 



Rating Curve Plot for Crossing: Proposed 48" Conc Pipe 

 

Culvert Data: Culvert 1 

Table 1 - Culvert Summary Table: Culvert 1 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

126.0
0 cfs 

126.0
0 cfs 

1065.7
7 

6.63 6.22
7 

7-
M2
c 

3.51 3.37 3.3
7 

3.36 11.1
6 

4.32 

141.2
0 cfs 

128.6
3 cfs 

1065.9
4 

6.80 6.32
5 

7-
M2
c 

4.00 3.40 3.4
0 

3.51 11.3
1 

4.43 

156.4
0 cfs 

129.4
4 cfs 

1065.9
9 

6.85 6.35
6 

3-
M2
t 

4.00 3.41 3.4
3 

3.66 11.2
8 

4.54 

171.6
0 cfs 

130.1
2 cfs 

1066.0
4 

6.90 6.37
8 

3-
M2
t 

4.00 3.41 3.5
9 

3.82 10.9
5 

4.65 



181.0
0 cfs 

130.5
0 cfs 

1066.0
6 

6.92 6.39
5 

3-
M2
t 

4.00 3.42 3.6
8 

3.91 10.7
9 

4.72 

202.0
0 cfs 

131.2
6 cfs 

1066.1
1 

6.97 6.47
6 

3-
M2
t 

4.00 3.42 3.8
6 

4.09 10.5
6 

4.85 

217.2
0 cfs 

131.7
7 cfs 

1066.1
4 

7.00 6.61
5 

7-
M2
t 

4.00 3.43 4.0
0 

4.22 10.4
9 

4.94 

232.4
0 cfs 

132.2
4 cfs 

1066.1
7 

7.03 6.75
9 

4-
FFf 

4.00 3.43 4.0
0 

4.34 10.5
2 

5.02 

247.6
0 cfs 

132.6
9 cfs 

1066.2
0 

7.06 6.88
9 

4-
FFf 

4.00 3.44 4.0
0 

4.45 10.5
6 

5.10 

262.8
0 cfs 

133.1
2 cfs 

1066.2
3 

7.09 7.01
8 

4-
FFf 

4.00 3.44 4.0
0 

4.56 10.5
9 

5.18 

278.0
0 cfs 

133.1
1 cfs 

1066.2
6 

7.09 7.12
1 

4-
FFf 

4.00 3.44 4.0
0 

4.66 10.5
9 

5.25 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1059.14 ft, 

    Outlet Elevation (invert): 1058.81 ft 

Culvert Length: 56.00 ft, 

    Culvert Slope: 0.0059 



Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 10.00 ft 

Inlet Elevation: 1059.14 ft 

Outlet Station: 66.00 ft 

Outlet Elevation: 1058.81 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 4.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Proposed 48" Conc Pipe 

Table 2 - Downstream Channel Rating Curve (Crossing: Proposed 48" Conc Pipe) 

Flow (cfs) Water Surface Elev 
(ft) 

Depth (ft) Velocity (ft/s) 

125.00 1061.93 1061.93 4.31 
188.00 1062.56 1062.56 4.77 
230.00 1062.90 1062.90 5.01 
277.00 1063.24 1063.24 5.25 

Tailwater Channel Data - Proposed 48" Conc Pipe 

Tailwater Channel Option: Enter Rating Curve 

Channel Invert Elevation: Enter Rating Curve 

Roadway Data for Crossing: Proposed 48" Conc Pipe 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 200.00 ft 

Crest Elevation: 1065.86 ft 

Roadway Surface: Paved 

Roadway Top Width: 38.00 ft 



HY-8 Culvert Analysis Report –  
LOG-117-5.78 – Ex. 36” Cast Metal 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 126.00 cfs 

Design Flow: 181.00 cfs 

Maximum Flow: 278.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Existing 36" culvert Only 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Culvert 1 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1066.08 126.00 68.81 57.10 10 
1066.11 141.20 68.82 72.33 5 
1066.15 156.40 68.79 87.58 5 
1066.18 171.60 68.74 102.77 4 
1066.20 181.00 68.70 112.26 4 
1066.24 202.00 68.70 133.26 4 
1066.27 217.20 68.67 148.51 4 
1066.29 232.40 68.64 163.75 4 
1066.32 247.60 68.63 178.96 4 
1066.34 262.80 68.62 194.18 4 
1066.37 278.00 68.60 209.35 3 
1065.86 65.98 65.98 0.00 Overtopping 



Rating Curve Plot for Crossing: Existing 36" culvert Only 

 

Culvert Data: Culvert 1 

Table 1 - Culvert Summary Table: Culvert 1 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

126.0
0 cfs 

68.81 
cfs 

1066.0
8 

5.74 6.93
6 

4-
FFf 

3.00 2.64 3.0
0 

7.85 9.73 4.31 

141.2
0 cfs 

68.82 
cfs 

1066.1
1 

5.74 6.97
3 

4-
FFf 

3.00 2.64 3.0
0 

7.89 9.74 4.44 

156.4
0 cfs 

68.79 
cfs 

1066.1
5 

5.74 7.00
7 

4-
FFf 

3.00 2.64 3.0
0 

7.92 9.73 4.56 

171.6
0 cfs 

68.74 
cfs 

1066.1
8 

5.73 7.03
9 

4-
FFf 

3.00 2.64 3.0
0 

7.96 9.73 4.69 

181.0
0 cfs 

68.70 
cfs 

1066.2
0 

5.73 7.05
8 

4-
FFf 

3.00 2.64 3.0
0 

7.98 9.72 4.77 

202.0
0 cfs 

68.70 
cfs 

1066.2
4 

5.73 7.09
8 

4-
FFf 

3.00 2.64 3.0
0 

8.02 9.72 4.87 



217.2
0 cfs 

68.67 
cfs 

1066.2
7 

5.72 7.12
6 

4-
FFf 

3.00 2.64 3.0
0 

8.05 9.72 4.94 

232.4
0 cfs 

68.64 
cfs 

1066.2
9 

5.72 7.15
3 

4-
FFf 

3.00 2.64 3.0
0 

8.08 9.71 5.01 

247.6
0 cfs 

68.63 
cfs 

1066.3
2 

5.72 7.17
9 

4-
FFf 

3.00 2.64 3.0
0 

8.11 9.71 5.09 

262.8
0 cfs 

68.62 
cfs 

1066.3
4 

5.72 7.20
5 

4-
FFf 

3.00 2.64 3.0
0 

8.13 9.71 5.17 

278.0
0 cfs 

68.60 
cfs 

1066.3
7 

5.72 7.23
0 

4-
FFf 

3.00 2.64 3.0
0 

8.16 9.70 5.25 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1059.14 ft, 

    Outlet Elevation (invert): 1058.82 ft 

Culvert Length: 54.25 ft, 

    Culvert Slope: 0.0059 

Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 10.00 ft 

Inlet Elevation: 1059.14 ft 

Outlet Station: 64.25 ft 

Outlet Elevation: 1058.82 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Existing 36" culvert Only 

Table 2 - Downstream Channel Rating Curve (Crossing: Existing 36" culvert Only) 

Flow (cfs) Water Surface Elev 
(ft) 

Depth (ft) Velocity (ft/s) 

126.00 1063.38 1063.38 4.31 
181.00 1063.51 1063.51 4.77 
232.40 1063.61 1063.61 5.01 
278.00 1063.69 1063.69 5.25 

Tailwater Channel Data - Existing 36" culvert Only 

Tailwater Channel Option: Enter Rating Curve 

Channel Invert Elevation: Enter Rating Curve 

Roadway Data for Crossing: Existing 36" culvert Only 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 200.00 ft 

Crest Elevation: 1065.86 ft 

Roadway Surface: Paved 

Roadway Top Width: 38.00 ft 



HY-8 Culvert Analysis Report –  
LOG-117-5.78 – Ex. 24” pipe in field as a 
culvert 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 126.00 cfs 

Design Flow: 181.00 cfs 

Maximum Flow: 278.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: 24" Culvert 2-6 outlet 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Culvert 1 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1066.06 126.00 30.02 95.93 13 
1066.12 141.20 30.12 111.06 5 
1066.17 156.40 30.21 126.18 5 
1066.22 171.60 30.31 141.26 4 
1066.25 181.00 30.36 150.62 4 
1066.31 202.00 30.48 171.51 4 
1066.36 217.20 30.56 186.63 4 
1066.40 232.40 30.64 201.76 4 
1066.45 247.60 30.72 216.88 4 
1066.49 262.80 30.79 231.99 3 
1066.53 278.00 30.87 247.13 3 
1065.50 28.96 28.96 0.00 Overtopping 



Rating Curve Plot for Crossing: 24" Culvert 2-6 outlet 

 

Culvert Data: Culvert 1 

Table 1 - Culvert Summary Table: Culvert 1 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

126.0
0 cfs 

30.02 
cfs 

1066.0
6 

4.95 7.48
1 

7-
M2
c 

2.00 1.86 1.8
6 

0.85 9.85 73.84 

141.2
0 cfs 

30.12 
cfs 

1066.1
2 

4.98 7.53
7 

7-
M2
c 

2.00 1.86 1.8
6 

0.93 9.88 76.06 

156.4
0 cfs 

30.21 
cfs 

1066.1
7 

5.00 7.59
1 

7-
M2
c 

2.00 1.87 1.8
7 

1.00 9.90 78.05 

171.6
0 cfs 

30.31 
cfs 

1066.2
2 

5.02 7.64
0 

7-
M2
c 

2.00 1.87 1.8
7 

1.07 9.93 79.87 



181.0
0 cfs 

30.36 
cfs 

1066.2
5 

5.04 7.67
0 

7-
M2
c 

2.00 1.87 1.8
7 

1.12 9.95 80.89 

202.0
0 cfs 

30.48 
cfs 

1066.3
1 

5.07 7.73
4 

7-
M2
c 

2.00 1.87 1.8
7 

1.22 9.98 83.01 

217.2
0 cfs 

30.56 
cfs 

1066.3
6 

5.09 7.77
8 

7-
M2
c 

2.00 1.87 1.8
7 

1.29 10.0
0 

84.40 

232.4
0 cfs 

30.64 
cfs 

1066.4
0 

5.11 7.82
2 

7-
M2
c 

2.00 1.87 1.8
7 

1.36 10.0
2 

85.68 

247.6
0 cfs 

30.72 
cfs 

1066.4
5 

5.13 7.86
5 

7-
M2
c 

2.00 1.87 1.8
7 

1.43 10.0
5 

86.87 

262.8
0 cfs 

30.79 
cfs 

1066.4
9 

5.14 7.90
7 

7-
M2
c 

2.00 1.87 1.8
7 

1.49 10.0
7 

87.99 

278.0
0 cfs 

30.87 
cfs 

1066.5
3 

5.16 7.94
8 

7-
M2
c 

2.00 1.88 1.8
8 

1.56 10.0
9 

89.02 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1058.58 ft, 

    Outlet Elevation (invert): 1056.13 ft 

Culvert Length: 393.01 ft, 

    Culvert Slope: 0.0062 



Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 10.00 ft 

Inlet Elevation: 1058.58 ft 

Outlet Station: 403.00 ft 

Outlet Elevation: 1056.13 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: 24" Culvert 2-6 outlet 

Table 2 - Downstream Channel Rating Curve (Crossing: 24" Culvert 2-6 outlet) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

126.00 1056.38 0.85 73.84 53.24 14.09 
141.20 1056.46 0.93 76.06 57.92 13.91 
156.40 1056.53 1.00 78.05 62.52 13.74 
171.60 1056.60 1.07 79.87 67.04 13.58 
181.00 1056.65 1.12 80.89 69.81 13.48 
202.00 1056.75 1.22 83.01 75.92 13.26 
217.20 1056.82 1.29 84.40 80.29 13.11 
232.40 1056.89 1.36 85.68 84.62 12.97 
247.60 1056.96 1.43 86.87 88.92 12.82 
262.80 1057.02 1.49 87.99 93.19 12.69 
278.00 1057.09 1.56 89.02 97.43 12.56 

Tailwater Channel Data - 24" Culvert 2-6 outlet 

Tailwater Channel Option: Rectangular Channel 

Bottom Width: 2.00 ft 

Channel Slope: 1.0000 

Channel Manning's n: 0.0120 

Channel Invert Elevation: 1055.53 ft 

Roadway Data for Crossing: 24" Culvert 2-6 outlet 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 16.00 ft 

Crest Elevation: 1065.50 ft 

Roadway Surface: Gravel 

Roadway Top Width: 375.00 ft 
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ROCK CHANNEL PROTECTION AT 
CULVERT AND STORM SEWER OUTLETS 

1002-4 
REFERENCE SECTION 

1002.2.3 

 

Notes: 

Rock size (6", 12", 18") indicates the square opening on which 85% of the material by weight is 
retained. 

Provide rock channel protection the width of the headwall with a minimum of 4'. 

No rock channel protection is required where the natural stream bed will withstand the calculated 

velocity without erosion. 

Equations for length of protection: 

Rise Length 

120" 𝐿 = 0.764996 ∗ 𝑉 + 21.17502 

108" 𝐿 = 0.0203 ∗ 𝑉2 + 0.3004 ∗ 𝑉 + 20.765 

96" 𝐿 = 0.0184 ∗ 𝑉2 + 0.3121 ∗ 𝑉 + 17.892 

84" 𝐿 = 0.0261 ∗ 𝑉2 + 0.1234 ∗ 𝑉 + 15.970 

72" 𝐿 = 0.0251 ∗ 𝑉2 + 0.0897 ∗ 𝑉 + 13.798 

60" 𝐿 = 0.0139 ∗ 𝑉2 + 0.3683 ∗ 𝑉 + 9.4671 

48" 𝐿 = 0.0151 ∗ 𝑉2 + 0.2661 ∗ 𝑉 + 8.0899 

36" 𝐿 = 0.0262 ∗ 𝑉2 + 0.1341 ∗ 𝑉 + 8.4794 

24" 𝐿 = 0.0182 ∗ 𝑉2 + 0.1404 ∗ 𝑉 + 6.983 

12" 𝐿 = 0.0014 ∗ 𝑉2 + 0.0816 ∗ 𝑉 + 4.1255 

 

 V=Velocity (f.p.s.) 

 L=Length of minimum Rock Channel Protection (ft.) 









ODOT Conduit Durability Design July 2021

County Route 117 Section 5.78 PID 116483 Shape Circular
Station Station Span x Rise 48

pHw Abrasion Level pHs Sediment/Rise End of Service Life GA Service Life Required

7.9 2.0 7.6 0 4 75

707.01 , 707.02, or 707.03 
Metallic coated 

(galvanized)

707.01 or 707.02 or 707.03 
Metallic coated (galvanized) 
with Concrete Field Paving

707.01 or 707.02 Metallic 
coated (Aluminized)

***707.01 or 707.02 Metallic 
coated (aluminized) with 

Concrete Field Paving
707.04 Polymeric Coated 

over galvanized steel
***707.04 Polymeric Coated 
with Concrete Field Paving

707.05 or 707.07 
(707.01 or 707.02 
galvanized)  1/2 

Bituminous coated with 
Bituminous paved 

invert

***707.05 or 707.07 
(707.01 or 707.02 
aluminized) 1/2 

Bituminous coated with 
Bituminous paved invert

**707.11 Polymer 
Precoated spiral rib 

steel

**707.12 or 707.17 
Aluminum coated spiral rib 

steel

707.13 or 707.14 (707.01 
or 707.02 galvanized) 

Bituminous lined 
galvanized steel

707.13 or 707.14 
(707.01 or 707.02 

aluminized) Bituminous 
lined aluminized steel

707.15 Galvanized steel 
box

**707.18 Polymer 
Precoated, Galvanized 

Steel Conduits with 
precoated galvanized 
smooth steel interior 

liner

**707.19 Aluminum 
coated Steel Conduits 

with precoated 
galvanized smooth steel 

interior liner

**707.20 Galvanized 
Coated Steel Conduits 

with precoated 
galvanized smooth steel 

interior liner
**748.06 Steel Casing 
Pipe non-galvanized

707.21 or 707.22 
Aluminum

707.23 Aluminum 
Structural Plate

707.24 Aluminum Spiral 
Rib 707.25 Aluminum Box

707.21, 707.22, or 
707.23 Aluminum Alloy 

or Aluminum Alloy 
Structural Plate with 

Concrete Invert Paving

Culvert or Liner Pipe -
Round or Pipe Arch

Culvert-Round, Pipe Arch, and 
Arch

Culvert or Liner Pipe -Round 
or Pipe Arch

Culvert -Round or Pipe Arch
Culvert or Liner Pipe -

Round or Pipe Arch
Culvert-Round or Pipe Arch

Culvert -Round or Pipe 
Arch

Culvert -Round or Pipe 
Arch

Storm Sewer or Liner 
Pipe- Round

Liner Pipe- Round or Pipe 
Arch

Storm Sewer - Round or 
Pipe Arch

Storm Sewer -Round or 
Pipe Arch

Culvert -Box Liner Pipe -Round Liner Pipe -Round Liner Pipe - Round 
Culvert or Liner Pipe-
Round, Pipe Arch, or 

Box

Culvert or Liner Pipe-
Round or Pipe Arch

Culvert or Liner Pipe -
Round, Pipe Arch, and 

Arch

Storm Sewer or Liner 
Pipe -Round

Culvert -Box
Culvert - Round or Pipe 

Arch

Corr. Depth (inches)
1/4 or 1/2 16 16 16 16 16 16 16 16 N/A N/A 16 16 N/A 16 16 16 12 N/A N/A N/A 12

1 16 16 16 16 16 16 16 16 N/A N/A 16 16 N/A N/A N/A N/A 16 N/A N/A N/A 16
2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

3/4 N/A N/A N/A N/A N/A N/A N/A N/A 16 16 N/A N/A N/A N/A N/A N/A N/A N/A 12 N/A N/A

1/4 or 1/2 8 8 10 10 10 10 8 10 N/A N/A 8 10 N/A 12 12 12 8 N/A 10 N/A 8
1 8 8 10 10 10 10 8 10 N/A N/A 8 10 N/A N/A N/A N/A 10 N/A N/A N/A 10
2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

3/4 N/A N/A N/A N/A N/A N/A N/A N/A 12 12 N/A N/A N/A N/A N/A N/A N/A N/A 10 N/A N/A

Gauge Thickness (inches) 0 20 35 55 50 70 10 45 50 35 25 60 0 50 50 50 0 75 95
16 0.064
14 0.079
12 0.109
10 0.138
8 0.168
7 0.188
5 0.218
3 0.249
1 0.28

Casing 0.5

Concrete Conduit Durability Results

**706.01 Non-reinforced 
Concrete Pipe

**706.02 Reinforced Concrete 
Circular Pipe

**706.03 Reinforced Concrete 
Pipe, Epoxy Coated

**706.04 Reinforced Concrete 
Elliptical Culvert, Storm Drain, 

and Sewer Pipe

**706.05 Precast 
Reinforced Concrete Box 

Sections 706.08 Clay Drain Tile
Culvert or Storm Sewer -

Round Culvet or Storm Sewer -Round
Culvert or Storm Sewer -

Round or Elliptical Culvert or Storm Sewer -Elliptical
Culvert or Storm Sewer -

Box
Culvert or Storm Sewer - 

Round

707.33 Corrugated 
Polyethylene Smooth 

Lined Pipe

707.34 Polyethylene Plastic 
Pipe Based on Outside 

Diameter (OD)

707.35 Polyethylene Profile 
Wall Pipe

707.42 Polyvinyl Chloride 
Corrugated Smooth Interior Pipe

707.43 Polyvinyl Chloride 
Profile Wall Pipe

707.45 Polyvinyl Chloride Solid 
Wall Pipe

707.46 Polyvinyl 
Chloride Drain Waste 

and Vent Pipe

707.47 ABS and Polyvinyl 
Chloride Composite Pipe

707.48 Polyvinyl 
Chloride Large-

Diameter Solid Wall 
Pipe

707.65 Corrugated 
Polypropylene Smooth Lined 

Pipe

707.75 Glass-Fiber-
Reinforced Polymer 

Mortar Pipe

707.85 Steel Reinforced 
Thermoplastic Ribbed 

Pipe

748.02 Polyvinyl 
Chloride (PVC) Pipe, 
Joints, and Fittings

Culvert, Storm Sewer, or 
Liner Pipe - Round

Culvert, Storm Sewer, or Liner 
Pipe - Round

Culvert, Storm Sewer, or Liner 
Pipe - Round

Storm Sewer or Liner Pipe - 
Round

Storm Sewer or Liner Pipe 
- Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round

Culvert or Storm Sewer - 
Round

Culvert, Storm Sewer, or 
Liner Pipe - Round

Culvert or Liner Pipe - 
Round Storm Sewer - Round

Notes:
Many metal options are eliminated when abrasion level equals 4 or greater Protective Coating Constants-Initial Service Life (years)
Aluminum is only available between pH levels ranging from 5.0 to less than 9.0 20
Alumized protective coating is 0 years when pH levels are outside of allowable for Aluminum 35
Polymeric coated is only available for pH ranges greater than 5.0 and less than 9.0 35
Options were emiminated when the NCSPA online Service Life Calculator did not recommend option; typically due to abrasive conditions or pH limitations 50
Epoxy is required on all concrete surfaces when pH<5 10
** Smooth lined conduit 25
***Minimum gauges set per industry comments; see Reference Data 0
Provide concrete field paving on corrugated metal conduits 60” or larger where the invert is always submerged due to tail water conditions from a body of water

Metal Conduit Durability Results

Material

Conduit Use and Shape

min gauge or thickness 0.5

max gauge or thickness 0.5

Logan
10+00 10+00

User Input Constants and Calculated Values

Galvanized=

Concrete Invert Paving=
Aluminized=

Aluminized Spiral Rib=
Polymeric=

Bituminous coated w/ bitum. paved invert=
Bituminous lined =

Material

Conduit Use and Shape

Material

Conduit Use and Shape

Plastic Conduit Durability Results

Constants

1 of 1

48" TYPE A CONDUIT, 706.02







 

LOG-CR-FY27, PID 116483 
DRAINAGE TEAMS MEETING 

November 26, 2024 

 

 

 
Attendees:    
ODOT – Amy Havenar, Tony Bensman, Robin Sebring, Dan Grilliot, Ben Ankrom 
GAI Consultants – Art Rometo, Craig Klein 
 

MEETING MINUTES 

 
 SR 117 Culvert 

• Current calculations are calling for a 4’X7’ box.  This would require Geotech work.  

• Culvert is bound by constraints on both sides.   

o Existing 48” plastic pipe running underneath the asphalt driveway on the east 
side.   

o Existing 24” running underneath the grass field on the west side to the catch 
basin along SR 274.  

• Property on the east side of SR 117 floods.  The County Engineer proposed to 
construct either an open ditch or enclose a 60” pipe on the west side of SR 117 back 
in 2013 to help alleviate the flooding to the property on the east side, however, the 
property that flooded went out of business and the building has since been torn 
down. 

• The team decided that the culvert should not be any larger than either a 36” or a 48” 
so as not to flood out the downstream properties.   

o Robin and Craig are going to have a call next week to run some calcs to 
determine the best size pipe to install.  

• There was discussions about installing a junction chamber on the west side to 
connect our proposed pipe with the existing 24” pipe.  This would allow for the 
water to come up out of the chamber and flood the area on the west side of SR 117.   

o There is a triangle-shaped property on the west side of SR 117 that is not 
being used as anything now most likely due to the constant flooding.  

• There are a lot of utilities on the west side of the road.  There was discussion about 
there being a large gas main on the west side of the road, however, this was not 
showing up on the survey.  GAI will reach back out to the gas company to confirm 
the locations.  DP&L has major electric lines on the west side of the road in an 
easement.  There is also a sanitary sewer force main on the west side of SR 117.    

• Try to achieve clear zone grading.  Will need to acquire R/W regardless, so let’s not 
install guardrail.    

• It was decided that the scope of the project is to replace the structurally deficient 
culvert under SR 117 to improve the flooding, but any sized pipe would be unable to 
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DRAINAGE TEAMS MEETING 
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completely fix it because it is a regional issue and would require multiple properties 
and additional study to determine if downstream properties would be flooded by 
the improvements. 



LOG-117-5.78
Maximum pipe size and material for cover

Culvert inlet to pavement surface 6.42 ft. Min. at E/P
Culvert inlet to final grade 5.00 ft. Min. at low point
Pavement depth 1.58 ft. (19" proposed pavement)

POSSIBLE PIPE MATERIALS AND SIZES
1008.1 Corrugated Metal 12 in Min Cover

6.42'-1'-1.58'-.08' wall = 45.08 in Min Cover
1008-1 Round pipe

2-2/3" X1/2" Corr. 42" With 12" cover
5"x1" Corr. 42" With 12" cover

1008-2 Pipe Arches
2-2/3" X1/2" Corr. 64"x43" with 12" cover
5"x1" Corr. 53"x41" with 15" cover

1008-3 707.03 Structural plate corr. Steel
60" min N.G.

1008-4 707.03 Structural plate corr. Steel pipe arches
4'7" min rise N.G.

1008-5 707.03 Structural plate corr. Steel pipe arches
9'4" min rise N.G.

1008-6 Corrugated Steel Spiral Rib Pipe
3/4" x 7 1/2" Corr. 42" with 15" cover

1008-7 Corrugated Aluminum Pipe
707.21 (2 2/3"x1/2" corrugations) 42" With 12" cover
707.22 (3"x1" corrugations) 42" With 12" cover

1008-8 Corrugated Aluminum Pipe Arches
707.21 (2 2/3"x1/2" corrugations) 64"x43" with 12" cover
707.22 (3"x1" corrugations) 53"x41" with 15" cover

1008-9 707.23 Structural plate corrugated aluminum pipe
60" min N.G.

1008-10 707.23 structural plate corrugated aluminum pipe arches
5'8" min rise N.G.

1008-11 Corrugated Aluminum spiral rib pipe
707.24 (2 2/3"x1/2" Corr.) 42" with 15" cover

1008.2 Rigid Pipes
15" min. to Pavement surface

6.42-15" 62.04 in.
9" min. to top of subgrade

6.42-1.58-9" 49.08 in.
9" to final grade

5.00'-9" = 51 in.

1 of 2



LOG-117-5.78
Maximum pipe size and material for cover

1008-12 Reinforced concrete circular pipe
Max. size 42"+4.5" wall = 46.5" < 49.08"  OK

1008-13 Elliptical pipe
43x68, 6" wall = 43"+6" = 49" < 49.08" OK

1008.3 Thermoplastic Pipe
18" min. to Pavement surface

6.42-18" 59.04 in.
12" min. to top of subgrade

6.42-1.58-12" 46.08 in.
18" to final grade

5.00'-18" = 42 in.
Max Size: 42" + wall should be acceptable for most length

1008.4 Corrugated steel and aluminum box culverts
18" trough of corr. To pavement surface
Rib of stiffeners within subgrade

6.42' - 18" = 59"
5.00' - 18" = 42"

1008.5 Concrete Box Culverts
No minimum fill
6.42' - 6" asphalt min. - 1' wall = 59.04" max rise
For low spot in profile, need 4'xspan

TRIED THESE CULVERTS:
42" Corrugated Metal Pipe
42" Concrete Pipe
42" Thermoplastic Pipe (Same calculation as concrete)
64x43 Corrugated Pipe Arch
43x68 Elliptical Concrete
4x6 Concrete Box Culvert
4x7 Concrete Box Culvert
Existing 36" Cast Roadway Alone
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LOG-117-5.78
PRELIMINARY Culvert Calculation Results and Comparison - NOT USED FOR FINAL DESIGN, INCLUDED FOR INFORMATION ONLY

Pipe options 1006.2.2 Check Storm Controls
A B A B C D

Allowable sizes for cover No. Culverts Rise HW(25) HW(50) HW(100) Max. OK? Max. OK? Max. OK? Max. OK? Max. OK? Max. OK? $/FT. FT. $
42" Corrugated Metal Pipe 2 3.5 1065.95 1066.12 1066.22 1064.47 NG 1064.64 NG 1062.23 NG 1066.14 NG N/A N/A 1066.37 OK 610.00$       110 67,100.00$      
42" Concrete Pipe 2 3.5 1064.96 1066.00 1066.13 1064.47 NG 1064.64 NG 1062.23 NG 1066.14 NG N/A N/A 1066.37 OK 610.00$       110 67,100.00$      
42" Thermoplastic Pipe 2 3.5 1064.96 1066.00 1066.13 1064.47 NG 1064.64 NG 1062.23 NG 1066.14 NG N/A N/A 1066.37 OK 610.00$       110 67,100.00$      
64x43 Corrugated Pipe Arch 2 3.58 1064.03 1065.45 1066.02 1064.47 OK 1064.72 OK 1062.23 NG 1066.31 OK N/A N/A 1066.37 OK 1,120.00$   110 123,200.00$   
43x68 Elliptical Concrete 2 3.58 1063.30 1064.25 1065.15 1064.47 OK 1064.72 OK 1062.23 NG 1066.31 OK N/A N/A 1066.37 OK 975.00$       110 107,250.00$   
4x6 Concrete Box Culvert 1 4 1064.52 1065.90 1066.04 1064.47 NG 1065.14 OK 1062.23 NG 1067.14 OK N/A N/A 1066.37 OK 1,230.00$   55 67,650.00$      
4x7 Concrete Box Culvert 1 4 1063.87 1065.02 1065.93 1064.47 OK 1065.14 OK 1062.23 NG 1067.14 OK N/A N/A 1066.37 OK 1,495.00$   55 82,225.00$      
Existing 36" Cast Roadway Alone 1 3 1066.20 1066.29 1066.37
Q(cfs) 181 227(232.4) 278

A. 1065.47 - 1' = 1064.47
B. 1059.14 + Rise + 2'

A. 1064.23 - 2' = 1062.23
B. 1059.14 + Rise*2
C. Ex. Structure overtops at 1% storm (1066.37)
D. Ex. Structure 1% AEP HW = 1066.37

Headwater values from culvert 
calculations

Double pipe culverts will need additional 
cost of large junction chamber
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LOG-117-5.78

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

October 28, 2024

0 0.06 0.120.03 mi

0 0.1 0.20.05 km

1:3,710

This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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� R/W & CONSTRUCTION S.R. 117

8.0%
2:15:1

0.70% 6.42%

30'-0"26'-0"

56'-0"

EX. 3'X3' CONCRETE BOX, 5'-3", 202

EX. 36" STEEL PIPE, 37', 202

EX. 36" CORRUGATED METAL PIPE, 12', 202

EX. 48" CORRUGATED PLASTIC PIPE

EX. SAN.

EX. SAN. FM

-0.58%

EX. 24" RCP, DND

SUMP 1058.25 
INV. 6" N, S 1060.00

INV. EX. 24" W 1058.58
INV. 48" E 1058.81

INV. 60"X6" WINDOWS N,S,W 1063.75
GRATE 1064.75

 CHANNEL�STA. 9+74.00, 
STA. 297+63.41, 26.00' LT. S.R. 117

 MODIFIED TOP
CB NO. 2-6, AS PER PLAN,

TYPE A, 706.02 @ 0.58%
56' PROP. 48" CONDUIT, 

EX. F.O. TO BE RELOCATED

HW(100) = 1266.26

HW(25) = 1266.06

1065.87
CROWN EL. 1065.46

EOP EL.

2'-5" 2'-0"

1065.85
P.G.L.

SUMP 1058.64
INV. 12" N 1061.00
INV. 12" S 1060.94
INV. 48" W 1059.14
INV. EX. 48" E 1059.15
RIM 1065.31

CHANNEL� STA. 10+30.00 
STA. 297+62.37, 30.00' RT S.R. 117
MH NO. 3, 72" BASE

EX. 8" GAS

EX. 4" GAS

TYPE C
5' PROP. 24" CONDUIT, 

PROTECTION, TYPE B
PROP. ROCK CHANNEL 

TYPE B
8' PROP. 48" CONDUIT, 

 PLASTIC PIPE, AS PER PLAN
PROP. ITEM 515, 6" PERFORATED CORRUGATED
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INT. STA. 10+30.00
STA. 297+62.37, 30.00' RT, 
MH NO. 3

 CHANNEL�= STA. 10+00.00 
 S.R. 117 �STA. 297+62.93 

 R/W & CONSTRUCTION S.R. 117�

TYPE A, 706.02
PROP. 48" CONDUIT,

EX. 24" RCP

SEE SHEET P.32 FOR DETAILS
INT. STA. 9+74.00,

STA. 297+63.41, 26.00' LT
 MODIFIED TOP

CB NO. 2-6, AS PER PLAN,
1064.23

GROUND ELEV. ADJACENT TO BUILDING

EX. CANOPY

EX. CANOPY

EX. GAS STATION

CONST. LIMITS

TYPE MGS
PROP. GUARDRAIL, 

MGS TYPE E
PROP. ANCHOR ASSEMBLY, 

MGS TYPE T
PROP. ANCHOR ASSEMBLY, 

EX. 8" GAS

EX. 4" GAS

EX. SAN. FM

EX. SAN.

 245 SQ. FT. X 30" DEEP
ON 3 SIDES,

8' FROM CB NO. 2-6 
PROTECTION, TYPE B, 

PROP. ROCK CHANNEL 

3'± 13'± 13'± 11'± STA. 297+56, 30.00' RT
CB NO. 2-2B

EX. CB TO BE REMOVED

LOCATION TO BE DETERMINED
WITH CONCRETE COLLAR,
CONNECT TO EX. DRIVE PIPE 
PROP. 10' 12" CONDUIT, TYPE B

PROTECTION, 32 FT.

PER PLAN BELOW ROCK CHANNEL 

CORRUGATED PLASTIC PIPE, AS 

PROP. ITEM 515, 6" PERFORATED 

ESTIMATED QUANTITIES

ITEM QUANTITY UNIT DESCRIPTION

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

ABRASION LEVEL:

pH:

HYDRAULIC DATA

DRAINAGE AREA = 0.29 SQ. MILES

Q (25) =  181 CFS V (25) = 10.79 FT/S

00) =1Q ( 278 CFS 00) =1V ( 10.59 FT/S

2.0

7.9

SKEW:

DISPOSITION:

CFN:

TYPE:

ALIGNMENT:

DATE BUILT:

EXISTING STRUCTURE

CORRUGATED METAL PIPE EXTENSIONS
STEEL PIPE WITH CONCRETE BOX AND

1°03'21" R.F.

TANGENT

UNKNOWN

TO BE REMOVED

1841233

TYPE:

PROPOSED STRUCTURE

48" CONDUIT, TYPE A

LENGTH:5'-3'' CONCRETE BOX, 37' CAST IRON PIPE, AND 12' CMP, 54'-3'' TOTAL

DIMENSIONS: 36'' STEEL PIPE, 3'X3' CONCRETE BOX, AND 36'' CMP

SKEW:

ROADWAY:

CFN:

ALIGNMENT:
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TANGENT

30'-1'' +- TREATED SH. TO TREATED SH.

1997599

LENGTH: 58'
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COORDINATES: LATITUDE 40° 26' 52" N

LONGITUDE 83° 48' 24" W

LEGEND

- ROCK CHANNEL PROTECTION, TYPE B W/ FILTER

202 - TO BE REMOVED

DND - DO NOT DISTURB

NOTES

TRAFFIC DETAILS ARE SHOWN ON THE DETOUR PLAN SHEETS.

CONFORM TO PLAN CROSS SECTIONS.

EXISTING STRUCTURE TO BE REMOVED. ROAD TO BE CLOSED DURING 

CONSTRUCTION AND TRAFFIC TO BE DETOURED. MAINTENANCE OF 

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. ACTUAL SLOPES SHALL 

ROADWAY SUB-SUMMARY SHEET.

ROADWAY, PAVEMENT, AND DRAINAGE QUANTITIES ARE SHOWN ON THE

DND
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PROJECT INFORMATION: 
 

COUNTY ROUTE SECTION PID 
    

 
PIPE POLICY: 
 
The Pipe Policy of _____________________ will be used for this project.    
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
(Attach a copy of the written pipe policy or furnish a link to the policy.  In lieu of a written 
policy, documentation of locally funded construction practices may be provided)  
 
POST CONSTRUCTION BMP POLICY: 
 
The Post Construction BMP Policy of _____________________ will be used for this project. 
 
If a policy other than ODOT’s is being used, the following BMP’s are permitted: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
DRAINAGE WATERSHED(S):  
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
PROJECT SPECIFIC INFORMATION AFFECTING DRAINAGE: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
 



PID 116483 R231259.00
LOG-287-7.27 CFN 1848010
Drainage Design Criteria

Traffic: 2026 ADT: 1,500 From ODOT TFMS - segmment Forecast Report
2046 ADT: 1,700

Drainage area = 0.22 sq. mi. = 140.8 ac.

1002-1 Minimum Culvert Sizes: 15" for Fill <8'
1004 Flood Clearance

1004.2 Other Highways under 3000 ADT 10% AEP (10-yr)
1006 Allowable Headwater

A. 1ft below near low edge of pavement (area less than 1000ac) 1265.11
B. 2ft above inlet crown 1265.15
C. 4ft above inlet crown in a deep ravine N/A

1006.2.2 Check Storm Controls

1290
1268.15

N/A

1266.64

1101-2 RDF Curve: B

1102.3 Ditch Design Criteria
< 3000 ADT
Depth of Flow 20% AEP
Shear Stress 50% AEP
Tc = 15 minutes, min.
Depth limited to 1' below edge of pavement
or overtop ditch bank in toe of slope ditches

1103 Pavement Drainage - N\A no curbed pavement

1104 Storm Sewers - N/A no storm sewers

1008.1
1008-1 Min. cover

707.01, 707.04, 707.05, 707.13
2 2/3"x1/2" Corrugations 60" dia. 12"
707.02, 707.04, 707.07, 707.14
5"x1" Corrugations 60" dia. 12"

A. 2ft below lowest ground elevation adjacent to an occupied building for a 2% AEP storm
B. Limit max. 1%AEP storm headwater to 2x the diameter or rise of culvert
C. size a replacement structure to prevent overtopping by the 1% AEP storm where 
overtopping would not occure with existing culvert
D. Size replacement structure so flooding of upstream land is not increased for the 1% AEP 
storm when compared to the existing structure.

Corrugated and Spiral Rib Steel and Aluminum Pipes, Corrugated Steel and Aluminum Pipe 
Arches
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PID 116483 R231259.00
LOG-287-7.27 CFN 1848010
Drainage Design Criteria

1008-3 707.03 Structural Plate Corrugated Steel Pipe
60" dia. 12"

1008-6 Corrugated Steel Spiral Rib Pipe
707.12 and 707.11
3/4"x7 1/2" Corrugations 60" dia. 15"

1008-7 Corrugated Aluminum Pipe
707.21 2 2/3"x1/2" Corrugations 60" dia. 18"
707.22 3"x1" Corrugations 60" dia. 18"

1008-9 Structural Plate Corrugated Aluminum Pipe
707.23 60" dia. 15"

1008-11 Corrugated Aluminum Spiral Rib Pipe
707.24 2 2/3"x1/2" Corrugations 60" dia. 18"

1008.2 Rigid Pipes
1008.2.2 Min. height of cover 15" to pavement surface, including 9" min

to top of subgrade
9" min. to finished grade if not under pavement

1008.3 Thermoplastic Pipe
1008.3.1 Min. height of cover 18" to the pavement surface, including 12" min.

to top of subgrade
18" min. to finished grade if not under  pavement

1008.4 Corrugated Steel and Aluminum Box Culverts, Corrugated Steel Long Span Culverts
1008.4.2 Min. height of cover 18" min. from trough of the corr. to pvmnt surface

1008.5 Precast Reinforced Concrete Box Culverts
1008.5.2 Max. height of cover 10 feet

1008.6 Precast Reiforced Concrete Three-Sided Flat-Topped Culverts
1008.6.2 Max. height of cover 5 feet

1008.7 Precast Reinforced Concrete Arch Sections
1008.7.2 Max. height of cover 12 feet

Min. height of cover 12" to top of the pavement surface
1008.8 Precast Reinforced Concrete Round Sections

1008.8.2 Max. height of cover 12 feet
Min. height of cover 12" to top of the pavement surface

1105.5.5 Culvert Manning's n n = 0.012 all smooth flow pipe
1105-2 Corrugated Metal Pipe Type A Conduit

1/2" Corrugations 5.0' Dia n=0.0229
1" Corrugations 5.0' Dia n=0.0271
2" Corrugations 5.0' Dia n=0.0332
2 1/2" Corrugations 5.0' Dia n=0.035
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Subject:_LOG-CR-FY27 - LOG-287-7.27_____________________                     

Roadway Design Criteria__________________________________ 

Calc. by: __ CMK_     Date: ___ 11/16/24____     Check by: __    _ 

PID.: __116483______ 

Sheet _1_ of __1_ 

Date: ___      ____      

  

Culvert_LOG-287-7.27 CFN: 1848010 

Design Designation Source Remarks 

Opening Year ADT   1,500     

Design Year ADT (2046)  1,700      

Design Hourly Volume   300     

Directional Distribution, D  70.0%     

Trucks, T24  6%     

Design Speed, DS (mph)  60     

Legal Speed (mph)  55     

Functional Classification, FC  Rural Minor Collector     

Curbed?  No     

NHS Project       

  Criterion Value Source (L&D Vol 1) 
Control 

Parameter 
Remarks 

Horizontal Alignment  

  Stopping Sight Distance, SSD (ft)  570 Fig 201-1  DS   

  Passing Sight Distance, PSD (ft)  1000 Fig 201-3  DS  Requires K-Crest = 357’ min 

  Intersection Sight Distance, ISD (ft) (left)   Fig 201-5  DS  No intersection present 

  Intersection Sight Distance, ISD (ft) (right)   Fig 201-5  DS  No intersection present 

  Decision Sight Distance, DSD, stop (ft)  610 Fig 201-6  DS  Urban Stop 

  Decision Sight Distance, DSD, change (ft)  990 Fig 201-6  DS  Urban Speed/Path/Direction Change 

  Max. C.L. deflection w/out Horz. Curve  0° 55' Fig 202-1  DS   

  Dist. Between Horz. Deflections (ft)  200’ Fig 202-1  DS  Recommended minimum 

  Maximum Degree of Curvature, DC  4°45' Fig 202-2  DS  Minimum radius = 1206’; Dc = 5729.58/R 

  Maximum Dc w/out Superelevation   0°32' Fig 202-3  DS  Minimum radius = 10,743’; Dc = 5729.58/R 

  Maximum Dc w/out a Spiral  NA Fig 202-11  DS   

Vertical Alignment 

  Maximum Vertical Grade  6 Fig 203-1  FC&DS Rolling Terrain 

  Minimum Vertical Grade  0.00% Sec 203.2.2    For non-curbed pavement 

     0.50% Sec 203.2.2    For curbed pavement 

  Maximum Vertical Grade Break  0.30% Fig 203-2  DS   

  Min. Dist. Between VC's and Breaks (ft)  100 Fig 203-2  DS Recommended minimum 

  Minimum K value - Crest VC  151 Fig 203-3  DS  SSD = 570’ 

  Minimum K value - Sag VC  136 Fig 203-6  DS  SSD = 570’ 

  Minimum VC length (ft)  180 Sec 203.3.3 & 4  DS  Length = 3 x (DS in feet) 

Typical Section  

  Number of Lanes  2      Scope Same as existing  

  Minimum Design Level of Service (LOS) C Fig 301-1  FC, Locale Urban & Urbanized 

  Minimum Lane Width (ft)  11 Fig 301-2  FC 
Same as existing per Scope (10 ft. lanes may 
be used in constrained environments to help 
accommodate bicycle and pedestrian traffic) 

  Pavement Width Transition  60:1 Sec 301.1.4  DS L=WS2/60 
  Treated Shoulder Width (ft)  4’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  Graded Shoulder Width (ft) with Barrier  9’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  " w/out Barrier, Foreslope Steeper than 6:1  8’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  " w/out Barrier, Foreslope 6:1 or Flatter  6’, Varies Fig 301-3,4  FC&ADT Use same as existing 

  Minimum Curbed Shoulder Width (Parking)  NA Fig 301-4   Not a curbed roadway 

  Minimum Curbed Shoulder Width (No Parking)  NA Fig 301-4   Not a curbed roadway 

  Shoulder Width Taper  25:1 Sec 301.2.3.2   For decreasing shoulder width 

     5:1 Sec 301.2.3.2   For increasing shoulder width 

  Guardrail Offset (ft)  6’ Min Fig 301-3  FC&ADT No guardrail 

  Curve Widening N/A Fig 301-5c  FC&DS Depends on Dc or curve radius 

  Clear Zone (ft), foreslope 6:1 or flatter  22 Fig 600-1  DS&ADT 1,501<ADT<6,000 

  Clear Zone (ft), foreslope 6:1 to 4:1  29 Fig 600-1  DS&ADT 1,501<ADT<6,000 

  Clear Zone (ft), backslope 6:1 or flatter  21 Fig 600-1  DS&ADT 1,501<ADT<6,000 

  Clear Zone (ft), backslope 6:1 to 4:1  17 Fig 600-1  DS&ADT 1,501<ADT<6,000 

  Clear Zone (ft), backslope steeper than 4:1  13 Fig 600-1  DS&ADT 1,501<ADT<6,000 
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LOG-287-7.27 Outlet end. Looking southwest. 
 

 
LOG-287-7.27 Outlet end. Looking south. 
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LOG-287-7.27 Outlet end. Looking southeast. 
 

 
LOG-287-7.27 Inlet end. Looking east. 
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LOG-287-7.27 Inlet end. Looking north. 
 

 
LOG-287-7.27 Inlet end. Looking northwest. 
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LOG-287-7.27 Inlet end. Looking southwest. 
 

 
LOG-287-7.27 Inlet end. Looking northeast. 
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LOG-287-7.27 Damage in culvert from 2018 inspection. 
 

 
LOG-287-7.27 Damage in culvert from 2018 inspection. 
 
 
 





















LOG-287-7.27
HEADWATER RESULTS

YEAR AER DESCRIPTION FLOW (cfs)

EX. 60" 
CORR. 

ROUND

PROP. 60" 
CORR. 

ROUND

60" 
SMOOTH 
ROUND

6'x4' 
CONC. 

BOX
5 20% MINIMUM 64.3 1261.99 1261.92 1261.40 1260.73

10 10% DESIGN 89.1 1262.80 1262.69 1262.12 1261.34
50 2% FLOOD 157 (165) 1265.54 1265.19 1264.32 1263.13

100 1% FLOOD 191 1266.20 1266.17 1265.22 1263.79

HEADWATER



Culvert Check
10/30/2024

5' Diameter Corrugated Metal Pipe n=0.0270

1006.2.1
A. B.
EOP Elev. - 2' 1264.11 ft Inlet Crown Elev. + 2' 1265.154 ft
EOP Elev. - 1' 1265.11 ft Design Elev. 1262.69 ft
Design Elev. 1262.69 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1290 ft Elev. Culvert Rise x 2 1268.154 ft
Design Elev. 1265.19 ft Design Elev. 1266.17 ft

C. D.
Ex. 1% HW 1266.20 ft Ex. 1% HW 1266.20 ft

Overtops by 1266.20-1266.18 = 0.02' Prop. 1% HW 1266.17 ft
Prop. 1% HW 1266.17 ft No increase in upstream flood

Does not overtop



Culvert Check
10/30/2024

5' Diameter Smooth Pipe (Concete and Plastic, n=0.012)

1006.2.1
A. B.
EOP Elev. - 2' 1264.11 ft Inlet Crown Elev. + 2' 1265.154 ft
EOP Elev. - 1' 1265.11 ft Design Elev. 1262.12 ft
Design Elev. 1262.12 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1290 ft Elev. Culvert Rise x 2 1268.154 ft
Design Elev. 1264.32 ft Design Elev. 1265.22 ft

C. D.
Ex. 1% HW 1266.20 ft Ex. 1% HW 1266.20 ft

Overtops by 1266.20-1266.18 = 0.02' Prop. 1% HW 1265.22 ft
Prop. 1% HW 1265.22 ft No increase in upstream flood

Does not overtop



Culvert Check
10/30/2024

6' x 4' Concrete Box n=0.012

1006.2.1
A. B.
EOP Elev. - 2' 1264.11 ft Inlet Crown Elev. + 2' 1265.154 ft
EOP Elev. - 1' 1265.11 ft Design Elev. 1261.34 ft
Design Elev. 1261.34 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1290 ft Elev. Culvert Rise x 2 1268.154 ft
Design Elev. 1263.13 ft Design Elev. 1263.79 ft

C. D.
Ex. 1% HW 1266.20 ft Ex. 1% HW 1266.20 ft

Overtops by 1266.20-1266.18 = 0.02' Prop. 1% HW 1263.79 ft
Prop. 1% HW 1263.79 ft No increase in upstream flood

Does not overtop



HY-8 Culvert Analysis Report – Existing 
Corrugated Metal Circular, 60” 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 64.30 cfs 

Design Flow: 89.10 cfs 

Maximum Flow: 191.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Ex Corrugated Metal 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Existing 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1261.99 64.30 64.30 0.00 1 
1262.41 76.97 76.97 0.00 1 
1262.80 89.10 89.10 0.00 1 
1263.22 102.31 102.31 0.00 1 
1263.62 114.98 114.98 0.00 1 
1264.03 127.65 127.65 0.00 1 
1264.47 140.32 140.32 0.00 1 
1264.96 152.99 152.99 0.00 1 
1265.54 165.66 165.66 0.00 1 
1266.12 178.33 178.03 0.00 46 
1266.20 191.00 179.61 11.27 8 
1266.12 178.11 178.11 0.00 Overtopping 



Rating Curve Plot for Crossing: Ex Corrugated Metal 

 

Culvert Data: Existing 

Table 1 - Culvert Summary Table: Existing 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

64.30 
cfs 

64.30 
cfs 

1261.9
9 

3.47 3.83
9 

2-
M2
c 

5.00 2.26 2.2
6 

0.82 7.47 7.51 

76.97 
cfs 

76.97 
cfs 

1262.4
1 

3.88 4.25
9 

2-
M2
c 

5.00 2.48 2.4
8 

0.91 7.91 8.00 

89.10 
cfs 

89.10 
cfs 

1262.8
0 

4.27 4.64
8 

2-
M2
c 

5.00 2.68 2.6
8 

0.99 8.32 8.41 

102.3
1 cfs 

102.3
1 cfs 

1263.2
2 

4.69 5.06
6 

7-
M2
c 

5.00 2.88 2.8
8 

1.08 8.74 8.82 



114.9
8 cfs 

114.9
8 cfs 

1263.6
2 

5.11 5.46
8 

7-
M2
c 

5.00 3.06 3.0
6 

1.16 9.13 9.18 

127.6
5 cfs 

127.6
5 cfs 

1264.0
3 

5.56 5.88
0 

7-
M2
c 

5.00 3.23 3.2
3 

1.23 9.51 9.51 

140.3
2 cfs 

140.3
2 cfs 

1264.4
7 

6.02 6.31
4 

7-
M2
c 

5.00 3.39 3.3
9 

1.30 9.89 9.82 

152.9
9 cfs 

152.9
9 cfs 

1264.9
6 

6.53 6.80
6 

7-
M2
c 

5.00 3.55 3.5
5 

1.37 10.2
7 

10.11 

165.6
6 cfs 

165.6
6 cfs 

1265.5
4 

7.07 7.38
5 

7-
M2
c 

5.00 3.69 3.6
9 

1.44 10.6
6 

10.38 

178.3
3 cfs 

178.0
3 cfs 

1266.1
2 

7.63 7.96
1 

7-
M2
c 

5.00 3.82 3.8
2 

1.50 11.0
5 

10.63 

191.0
0 cfs 

179.6
1 cfs 

1266.2
0 

7.71 8.04
9 

7-
M2
c 

5.00 3.84 3.8
4 

1.57 11.1
0 

10.87 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1258.15 ft, 

    Outlet Elevation (invert): 1258.06 ft 

Culvert Length: 62.04 ft, 

    Culvert Slope: 0.0015 



Culvert Performance Curve Plot: Existing 

 



Water Surface Profile Plot for Culvert: Existing 

 

Site Data - Existing 

Site Data Option: Culvert Invert Data 

Inlet Station: 1026.45 ft 

Inlet Elevation: 1258.15 ft 

Outlet Station: 964.41 ft 

Outlet Elevation: 1258.06 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 

Barrel Shape: Circular 

Barrel Diameter: 5.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0270 



Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Tailwater Data for Crossing: Ex Corrugated Metal 

Table 2 - Downstream Channel Rating Curve (Crossing: Ex Corrugated Metal) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

64.30 1257.79 0.82 7.51 2.49 1.52 
76.97 1257.88 0.91 8.00 2.77 1.54 
89.10 1257.97 0.99 8.41 3.03 1.55 
102.31 1258.05 1.08 8.82 3.29 1.57 
114.98 1258.13 1.16 9.18 3.53 1.58 
127.65 1258.20 1.23 9.51 3.75 1.59 
140.32 1258.28 1.30 9.82 3.97 1.60 
152.99 1258.34 1.37 10.11 4.18 1.61 
165.66 1258.41 1.44 10.38 4.38 1.62 
178.33 1258.47 1.50 10.63 4.58 1.63 
191.00 1258.54 1.57 10.87 4.77 1.63 

Tailwater Channel Data - Ex Corrugated Metal 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 9.65 ft 

Side Slope (H:V): 1.00 (_:1) 

Channel Slope: 0.0488 

Channel Manning's n: 0.0350 

Channel Invert Elevation: 1256.97 ft 

Roadway Data for Crossing: Ex Corrugated Metal 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 160.00 ft 

Crest Elevation: 1266.12 ft 

Roadway Surface: Paved 

Roadway Top Width: 24.07 ft 



HY-8 Culvert Analysis Report – Prop. 
Corrugated Metal, 60” 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 64.30 cfs 

Design Flow: 89.10 cfs 

Maximum Flow: 191.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Prop Corrugated Metal 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Proposed 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1261.92 64.30 64.30 0.00 1 
1262.32 76.97 76.97 0.00 1 
1262.69 89.10 89.10 0.00 1 
1263.08 102.31 102.31 0.00 1 
1263.45 114.98 114.98 0.00 1 
1263.83 127.65 127.65 0.00 1 
1264.22 140.32 140.32 0.00 1 
1264.65 152.99 152.99 0.00 1 
1265.19 165.66 165.66 0.00 1 
1265.78 178.33 178.33 0.00 1 
1266.17 191.00 186.29 4.54 20 
1266.12 185.37 185.37 0.00 Overtopping 



Rating Curve Plot for Crossing: Prop Corrugated Metal 

 

Culvert Data: Proposed 

Table 1 - Culvert Summary Table: Proposed 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

64.30 
cfs 

64.30 
cfs 

1261.9
2 

3.45 3.76
5 

2-
M2
c 

2.51 2.26 2.2
6 

0.78 7.47 7.33 

76.97 
cfs 

76.97 
cfs 

1262.3
2 

3.86 4.16
7 

2-
M2
c 

2.80 2.48 2.4
8 

0.87 7.91 7.82 

89.10 
cfs 

89.10 
cfs 

1262.6
9 

4.25 4.53
8 

2-
M2
c 

3.07 2.68 2.6
8 

0.95 8.32 8.23 

102.3
1 cfs 

102.3
1 cfs 

1263.0
8 

4.67 4.93
1 

2-
M2
c 

3.38 2.88 2.8
8 

1.03 8.74 8.64 



114.9
8 cfs 

114.9
8 cfs 

1263.4
5 

5.09 5.30
4 

7-
M2
c 

3.70 3.06 3.0
6 

1.10 9.13 8.99 

127.6
5 cfs 

127.6
5 cfs 

1263.8
3 

5.53 5.68
1 

7-
M2
c 

4.09 3.23 3.2
3 

1.17 9.51 9.32 

140.3
2 cfs 

140.3
2 cfs 

1264.2
2 

6.00 6.07
0 

7-
M2
c 

5.00 3.39 3.3
9 

1.24 9.89 9.63 

152.9
9 cfs 

152.9
9 cfs 

1264.6
5 

6.50 6.48
3 

7-
M2
c 

5.00 3.55 3.5
5 

1.31 10.2
7 

9.92 

165.6
6 cfs 

165.6
6 cfs 

1265.1
9 

7.04 6.94
4 

7-
M2
c 

5.00 3.69 3.6
9 

1.37 10.6
6 

10.19 

178.3
3 cfs 

178.3
3 cfs 

1265.7
8 

7.63 7.57
3 

7-
M2
c 

5.00 3.83 3.8
3 

1.43 11.0
6 

10.44 

191.0
0 cfs 

186.2
9 cfs 

1266.1
7 

8.02 7.99
3 

7-
M2
c 

5.00 3.91 3.9
1 

1.49 11.3
2 

10.68 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1258.15 ft, 

    Outlet Elevation (invert): 1257.30 ft 

Culvert Length: 82.00 ft, 

    Culvert Slope: 0.0104 



Culvert Performance Curve Plot: Proposed 

 



Water Surface Profile Plot for Culvert: Proposed 

 

Site Data - Proposed 

Site Data Option: Culvert Invert Data 

Inlet Station: 49.00 ft 

Inlet Elevation: 1258.15 ft 

Outlet Station: 131.00 ft 

Outlet Elevation: 1257.30 ft 

Number of Barrels: 1 

Culvert Data Summary - Proposed 

Barrel Shape: Circular 

Barrel Diameter: 5.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0270 



Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Tailwater Data for Crossing: Prop Corrugated Metal 

Table 2 - Downstream Channel Rating Curve (Crossing: Prop Corrugated Metal) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

64.30 1257.75 0.78 7.33 2.37 1.51 
76.97 1257.84 0.87 7.82 2.64 1.53 
89.10 1257.92 0.95 8.23 2.88 1.55 
102.31 1258.00 1.03 8.64 3.13 1.57 
114.98 1258.07 1.10 8.99 3.36 1.58 
127.65 1258.14 1.17 9.32 3.57 1.59 
140.32 1258.21 1.24 9.63 3.78 1.60 
152.99 1258.28 1.31 9.92 3.98 1.61 
165.66 1258.34 1.37 10.19 4.17 1.62 
178.33 1258.40 1.43 10.44 4.36 1.63 
191.00 1258.46 1.49 10.68 4.54 1.63 

Tailwater Channel Data - Prop Corrugated Metal 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.50 ft 

Side Slope (H:V): 1.00 (_:1) 

Channel Slope: 0.0488 

Channel Manning's n: 0.0350 

Channel Invert Elevation: 1256.97 ft 

Roadway Data for Crossing: Prop Corrugated Metal 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 160.00 ft 

Crest Elevation: 1266.12 ft 

Roadway Surface: Paved 

Roadway Top Width: 24.07 ft 



HY-8 Culvert Analysis Report –  
Circular Smooth (Conc./Plastic) 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 64.30 cfs 

Design Flow: 89.10 cfs 

Maximum Flow: 191.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Prop. Conc./Plastic 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Circular 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1261.40 64.30 64.30 0.00 1 
1261.78 76.97 76.97 0.00 1 
1262.12 89.10 89.10 0.00 1 
1262.48 102.31 102.31 0.00 1 
1262.83 114.98 114.98 0.00 1 
1263.17 127.65 127.65 0.00 1 
1263.54 140.32 140.32 0.00 1 
1263.92 152.99 152.99 0.00 1 
1264.32 165.66 165.66 0.00 1 
1264.76 178.33 178.33 0.00 1 
1265.22 191.00 191.00 0.00 1 
1266.18 214.44 214.44 0.00 Overtopping 



Rating Curve Plot for Crossing: Prop. Conc./Plastic 

 

Culvert Data: Circular 

Table 1 - Culvert Summary Table: Circular 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

64.30 
cfs 

64.30 
cfs 

1261.4
0 

3.25 1.70
1 

1-
S2
n 

1.61 2.26 1.7
4 

0.78 10.5
5 

7.33 

76.97 
cfs 

76.97 
cfs 

1261.7
8 

3.63 2.05
0 

1-
S2
n 

1.77 2.48 1.9
3 

0.87 11.0
1 

7.82 

89.10 
cfs 

89.10 
cfs 

1262.1
2 

3.97 2.39
0 

1-
S2
n 

1.91 2.68 2.1
0 

0.95 11.3
8 

8.23 

102.3
1 cfs 

102.3
1 cfs 

1262.4
8 

4.33 2.77
0 

1-
S2
n 

2.06 2.88 2.2
7 

1.03 11.7
7 

8.64 



114.9
8 cfs 

114.9
8 cfs 

1262.8
3 

4.68 3.14
5 

1-
S2
n 

2.20 3.06 2.4
4 

1.10 12.1
1 

8.99 

127.6
5 cfs 

127.6
5 cfs 

1263.1
7 

5.02 3.53
3 

5-
S2
n 

2.33 3.23 2.5
9 

1.17 12.4
3 

9.32 

140.3
2 cfs 

140.3
2 cfs 

1263.5
4 

5.39 3.93
5 

5-
S2
n 

2.46 3.39 2.7
4 

1.24 12.7
4 

9.63 

152.9
9 cfs 

152.9
9 cfs 

1263.9
2 

5.77 4.35
0 

5-
S2
n 

2.59 3.55 2.8
9 

1.31 13.0
3 

9.92 

165.6
6 cfs 

165.6
6 cfs 

1264.3
2 

6.17 4.77
9 

5-
S2
n 

2.72 3.69 3.0
3 

1.37 13.3
2 

10.19 

178.3
3 cfs 

178.3
3 cfs 

1264.7
6 

6.61 5.81
0 

5-
S2
n 

2.85 3.83 3.1
7 

1.43 13.6
0 

10.44 

191.0
0 cfs 

191.0
0 cfs 

1265.2
2 

7.07 6.20
4 

5-
S2
n 

2.98 3.95 3.3
0 

1.49 13.8
9 

10.68 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1258.15 ft, 

    Outlet Elevation (invert): 1257.30 ft 

Culvert Length: 82.00 ft, 

    Culvert Slope: 0.0104 



Culvert Performance Curve Plot: Circular 

 



Water Surface Profile Plot for Culvert: Circular 

 

Site Data - Circular 

Site Data Option: Culvert Invert Data 

Inlet Station: 49.00 ft 

Inlet Elevation: 1258.15 ft 

Outlet Station: 131.00 ft 

Outlet Elevation: 1257.30 ft 

Number of Barrels: 1 

Culvert Data Summary - Circular 

Barrel Shape: Circular 

Barrel Diameter: 5.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Prop. Conc./Plastic 

Table 2 - Downstream Channel Rating Curve (Crossing: Prop. Conc./Plastic) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

64.30 1257.75 0.78 7.33 2.37 1.51 
76.97 1257.84 0.87 7.82 2.64 1.53 
89.10 1257.92 0.95 8.23 2.88 1.55 
102.31 1258.00 1.03 8.64 3.13 1.57 
114.98 1258.07 1.10 8.99 3.36 1.58 
127.65 1258.14 1.17 9.32 3.57 1.59 
140.32 1258.21 1.24 9.63 3.78 1.60 
152.99 1258.28 1.31 9.92 3.98 1.61 
165.66 1258.34 1.37 10.19 4.17 1.62 
178.33 1258.40 1.43 10.44 4.36 1.63 
191.00 1258.46 1.49 10.68 4.54 1.63 

Tailwater Channel Data - Prop. Conc./Plastic 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.50 ft 

Side Slope (H:V): 1.00 (_:1) 

Channel Slope: 0.0488 

Channel Manning's n: 0.0350 

Channel Invert Elevation: 1256.97 ft 

Roadway Data for Crossing: Prop. Conc./Plastic 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 160.00 ft 

Crest Elevation: 1266.18 ft 

Roadway Surface: Paved 

Roadway Top Width: 24.07 ft 



HY-8 Culvert Analysis Report –  
Concrete Box, 6’x4’ 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 64.30 cfs 

Design Flow: 89.10 cfs 

Maximum Flow: 191.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Prop. Conc. Box 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Box Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

1260.73 64.30 64.30 0.00 1 
1261.05 76.97 76.97 0.00 1 
1261.34 89.10 89.10 0.00 1 
1261.65 102.31 102.31 0.00 1 
1261.94 114.98 114.98 0.00 1 
1262.23 127.65 127.65 0.00 1 
1262.52 140.32 140.32 0.00 1 
1262.82 152.99 152.99 0.00 1 
1263.13 165.66 165.66 0.00 1 
1263.45 178.33 178.33 0.00 1 
1263.79 191.00 191.00 0.00 1 
1266.18 265.60 265.60 0.00 Overtopping 



Rating Curve Plot for Crossing: Prop. Conc. Box 

 

Culvert Data: Box 

Table 1 - Culvert Summary Table: Box 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

64.30 
cfs 

64.30 
cfs 

1260.7
3 

2.58 0.87
5 

1-
S2
n 

1.02 1.53 1.0
9 

0.78 9.79 7.33 

76.97 
cfs 

76.97 
cfs 

1261.0
5 

2.90 1.15
5 

1-
S2
n 

1.15 1.72 1.2
5 

0.87 10.2
8 

7.82 

89.10 
cfs 

89.10 
cfs 

1261.3
4 

3.19 1.42
8 

1-
S2
n 

1.27 1.90 1.3
9 

0.95 10.7
0 

8.23 

102.3
1 cfs 

102.3
1 cfs 

1261.6
5 

3.50 1.73
1 

1-
S2
n 

1.39 2.08 1.5
4 

1.03 11.1
0 

8.64 



114.9
8 cfs 

114.9
8 cfs 

1261.9
4 

3.79 2.03
1 

1-
S2
n 

1.51 2.25 1.6
8 

1.10 11.4
3 

8.99 

127.6
5 cfs 

127.6
5 cfs 

1262.2
3 

4.08 2.34
0 

5-
S2
n 

1.63 2.41 1.8
1 

1.17 11.7
5 

9.32 

140.3
2 cfs 

140.3
2 cfs 

1262.5
2 

4.37 2.65
9 

5-
S2
n 

1.74 2.57 1.9
4 

1.24 12.0
3 

9.63 

152.9
9 cfs 

152.9
9 cfs 

1262.8
2 

4.67 2.98
9 

5-
S2
n 

1.85 2.72 2.0
7 

1.31 12.3
1 

9.92 

165.6
6 cfs 

165.6
6 cfs 

1263.1
3 

4.98 3.33
0 

5-
S2
n 

1.95 2.87 2.2
0 

1.37 12.5
5 

10.19 

178.3
3 cfs 

178.3
3 cfs 

1263.4
5 

5.30 4.17
4 

5-
S2
n 

2.06 3.02 2.3
2 

1.43 12.7
9 

10.44 

191.0
0 cfs 

191.0
0 cfs 

1263.7
9 

5.64 4.46
8 

5-
S2
n 

2.16 3.16 2.4
5 

1.49 13.0
1 

10.68 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1258.15 ft, 

    Outlet Elevation (invert): 1257.30 ft 

Culvert Length: 82.00 ft, 

    Culvert Slope: 0.0104 



Culvert Performance Curve Plot: Box 

 



Water Surface Profile Plot for Culvert: Box 

 

Site Data - Box 

Site Data Option: Culvert Invert Data 

Inlet Station: 49.00 ft 

Inlet Elevation: 1258.15 ft 

Outlet Station: 131.00 ft 

Outlet Elevation: 1257.30 ft 

Number of Barrels: 1 

Culvert Data Summary - Box 

Barrel Shape: Concrete Box 

Barrel Span: 6.00 ft 

Barrel Rise: 4.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 



Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge (90º) Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Prop. Conc. Box 

Table 2 - Downstream Channel Rating Curve (Crossing: Prop. Conc. Box) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

64.30 1257.75 0.78 7.33 2.37 1.51 
76.97 1257.84 0.87 7.82 2.64 1.53 
89.10 1257.92 0.95 8.23 2.88 1.55 
102.31 1258.00 1.03 8.64 3.13 1.57 
114.98 1258.07 1.10 8.99 3.36 1.58 
127.65 1258.14 1.17 9.32 3.57 1.59 
140.32 1258.21 1.24 9.63 3.78 1.60 
152.99 1258.28 1.31 9.92 3.98 1.61 
165.66 1258.34 1.37 10.19 4.17 1.62 
178.33 1258.40 1.43 10.44 4.36 1.63 
191.00 1258.46 1.49 10.68 4.54 1.63 

Tailwater Channel Data - Prop. Conc. Box 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.50 ft 

Side Slope (H:V): 1.00 (_:1) 

Channel Slope: 0.0488 

Channel Manning's n: 0.0350 

Channel Invert Elevation: 1256.97 ft 

Roadway Data for Crossing: Prop. Conc. Box 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 160.00 ft 

Crest Elevation: 1266.18 ft 

Roadway Surface: Paved 

Roadway Top Width: 24.07 ft 
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ROCK CHANNEL PROTECTION AT 
CULVERT AND STORM SEWER OUTLETS 
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1002.2.3 

 

Notes: 

Rock size (6", 12", 18") indicates the square opening on which 85% of the material by weight is 
retained. 

Provide rock channel protection the width of the headwall with a minimum of 4'. 

No rock channel protection is required where the natural stream bed will withstand the calculated 

velocity without erosion. 

Equations for length of protection: 

Rise Length 

120" 𝐿 = 0.764996 ∗ 𝑉 + 21.17502 

108" 𝐿 = 0.0203 ∗ 𝑉2 + 0.3004 ∗ 𝑉 + 20.765 

96" 𝐿 = 0.0184 ∗ 𝑉2 + 0.3121 ∗ 𝑉 + 17.892 

84" 𝐿 = 0.0261 ∗ 𝑉2 + 0.1234 ∗ 𝑉 + 15.970 

72" 𝐿 = 0.0251 ∗ 𝑉2 + 0.0897 ∗ 𝑉 + 13.798 

60" 𝐿 = 0.0139 ∗ 𝑉2 + 0.3683 ∗ 𝑉 + 9.4671 

48" 𝐿 = 0.0151 ∗ 𝑉2 + 0.2661 ∗ 𝑉 + 8.0899 

36" 𝐿 = 0.0262 ∗ 𝑉2 + 0.1341 ∗ 𝑉 + 8.4794 

24" 𝐿 = 0.0182 ∗ 𝑉2 + 0.1404 ∗ 𝑉 + 6.983 

12" 𝐿 = 0.0014 ∗ 𝑉2 + 0.0816 ∗ 𝑉 + 4.1255 

 

 V=Velocity (f.p.s.) 

 L=Length of minimum Rock Channel Protection (ft.) 



ODOT Conduit Durability Design July 2021

County Route 287 Section 7.27 PID 116483 Shape Circular

Station Station Span x Rise 60

pHw Abrasion Level pHs Sediment/Rise End of Service Life GA Service Life Required

7.9 2.0 7.6 0 4 75

707.01 , 707.02, or 707.03 

Metallic coated 

(galvanized)

707.01 or 707.02 or 707.03 

Metallic coated (galvanized) 

with Concrete Field Paving

707.01 or 707.02 Metallic 

coated (Aluminized)

***707.01 or 707.02 Metallic 

coated (aluminized) with 

Concrete Field Paving

707.04 Polymeric Coated 

over galvanized steel

***707.04 Polymeric Coated 

with Concrete Field Paving

707.05 or 707.07 

(707.01 or 707.02 

galvanized)  1/2 

Bituminous coated with 

Bituminous paved 

invert

***707.05 or 707.07 

(707.01 or 707.02 

aluminized) 1/2 

Bituminous coated with 

Bituminous paved invert

**707.11 Polymer 

Precoated spiral rib 

steel

**707.12 or 707.17 

Aluminum coated spiral rib 

steel

707.13 or 707.14 (707.01 

or 707.02 galvanized) 

Bituminous lined 

galvanized steel

707.13 or 707.14 

(707.01 or 707.02 

aluminized) Bituminous 

lined aluminized steel

707.15 Galvanized steel 

box

**707.18 Polymer 

Precoated, Galvanized 

Steel Conduits with 

precoated galvanized 

smooth steel interior 

liner

**707.19 Aluminum 

coated Steel Conduits 

with precoated 

galvanized smooth steel 

interior liner

**707.20 Galvanized 

Coated Steel Conduits 

with precoated 

galvanized smooth steel 

interior liner

**748.06 Steel Casing 

Pipe non-galvanized

707.21 or 707.22 

Aluminum

707.23 Aluminum 

Structural Plate

707.24 Aluminum Spiral 

Rib 707.25 Aluminum Box

707.21, 707.22, or 

707.23 Aluminum Alloy 

or Aluminum Alloy 

Structural Plate with 

Concrete Invert Paving

Culvert or Liner Pipe -

Round or Pipe Arch

Culvert-Round, Pipe Arch, 

and Arch

Culvert or Liner Pipe -Round 

or Pipe Arch
Culvert -Round or Pipe Arch

Culvert or Liner Pipe -

Round or Pipe Arch
Culvert-Round or Pipe Arch

Culvert -Round or Pipe 

Arch

Culvert -Round or Pipe 

Arch

Storm Sewer or Liner 

Pipe- Round

Liner Pipe- Round or Pipe 

Arch

Storm Sewer - Round or 

Pipe Arch

Storm Sewer -Round or 

Pipe Arch
Culvert -Box Liner Pipe -Round Liner Pipe -Round Liner Pipe - Round 

Culvert or Liner Pipe-

Round, Pipe Arch, or 

Box

Culvert or Liner Pipe-

Round or Pipe Arch

Culvert or Liner Pipe -

Round, Pipe Arch, and 

Arch

Storm Sewer or Liner 

Pipe -Round
Culvert -Box

Culvert - Round or Pipe 

Arch

Corr. Depth (inches)

1/4 or 1/2 12 12 12 12 12 12 12 12 N/A N/A 12 12 N/A 12 12 12 10 N/A N/A N/A 10

1 14 14 14 14 14 14 14 14 N/A N/A 14 14 N/A N/A N/A N/A 12 N/A N/A N/A 12

2 12 12 N/A N/A N/A N/A 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.10 N/A N/A 0.10

3/4 N/A N/A N/A N/A N/A N/A N/A N/A 12 12 N/A N/A N/A N/A N/A N/A N/A N/A 10 N/A N/A

1/4 or 1/2 8 8 10 10 10 10 8 10 N/A N/A 8 10 N/A 10 10 10 8 N/A 10 N/A 8

1 8 8 10 10 10 10 8 10 N/A N/A 8 10 N/A N/A N/A N/A 8 N/A N/A N/A 8

2 1 1 N/A N/A N/A N/A 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.25 N/A N/A 0.25

3/4 N/A N/A N/A N/A N/A N/A N/A N/A 10 10 N/A N/A N/A N/A N/A N/A N/A N/A 10 N/A N/A

Gauge Thickness (inches) 0 20 35 55 50 70 10 45 50 35 25 60 0 50 50 50 0 75 95

16 0.064

14 0.079

12 0.109

10 0.138

8 0.168

7 0.188

5 0.218

3 0.249

1 0.28

Casing 0.5

Concrete Conduit Durability Results

**706.01 Non-reinforced 

Concrete Pipe

**706.02 Reinforced Concrete 

Circular Pipe

**706.03 Reinforced Concrete 

Pipe, Epoxy Coated

**706.04 Reinforced Concrete 

Elliptical Culvert, Storm Drain, 

and Sewer Pipe

**706.05 Precast 

Reinforced Concrete Box 

Sections 706.08 Clay Drain Tile

Culvert or Storm Sewer -

Round

Culvet or Storm Sewer -

Round

Culvert or Storm Sewer -

Round or Elliptical Culvert or Storm Sewer -Elliptical

Culvert or Storm Sewer -

Box

Culvert or Storm Sewer - 

Round

707.33 Corrugated 

Polyethylene Smooth 

Lined Pipe

707.34 Polyethylene Plastic 

Pipe Based on Outside 

Diameter (OD)

707.35 Polyethylene Profile 

Wall Pipe

707.42 Polyvinyl Chloride 

Corrugated Smooth Interior Pipe

707.43 Polyvinyl Chloride 

Profile Wall Pipe

707.45 Polyvinyl Chloride 

Solid Wall Pipe

707.46 Polyvinyl 

Chloride Drain Waste 

and Vent Pipe

707.47 ABS and Polyvinyl 

Chloride Composite Pipe

707.48 Polyvinyl 

Chloride Large-

Diameter Solid Wall 

Pipe

707.65 Corrugated 

Polypropylene Smooth Lined 

Pipe

707.75 Glass-Fiber-

Reinforced Polymer 

Mortar Pipe

707.85 Steel Reinforced 

Thermoplastic Ribbed 

Pipe

748.02 Polyvinyl 

Chloride (PVC) Pipe, 

Joints, and Fittings

Culvert, Storm Sewer, or 

Liner Pipe - Round

Culvert, Storm Sewer, or Liner 

Pipe - Round

Culvert, Storm Sewer, or Liner 

Pipe - Round

Storm Sewer or Liner Pipe - 

Round

Storm Sewer or Liner Pipe 

- Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round

Culvert or Storm Sewer - 

Round

Culvert, Storm Sewer, or 

Liner Pipe - Round

Culvert or Liner Pipe - 

Round Storm Sewer - Round

Notes:

Many metal options are eliminated when abrasion level equals 4 or greater Protective Coating Constants-Initial Service Life (years)

Aluminum is only available between pH levels ranging from 5.0 to less than 9.0 20

Alumized protective coating is 0 years when pH levels are outside of allowable for Aluminum 35

Polymeric coated is only available for pH ranges greater than 5.0 and less than 9.0 35

Options were emiminated when the NCSPA online Service Life Calculator did not recommend option; typically due to abrasive conditions or pH limitations 50

Epoxy is required on all concrete surfaces when pH<5 10

** Smooth lined conduit 25

***Minimum gauges set per industry comments; see Reference Data 0

Provide concrete field paving on corrugated metal conduits 60” or larger where the invert is always submerged due to tail water conditions from a body of water

Metal Conduit Durability Results

Material

Conduit Use and Shape

min gauge or thickness 0.5

max gauge or thickness 0.5

Logan

10+00

User Input Constants and Calculated Values

Galvanized=

Concrete Invert Paving=

Aluminized=

Aluminized Spiral Rib=

Polymeric=

Bituminous coated w/ bitum. paved invert=

Bituminous lined =

Material

Conduit Use and Shape

Material

Conduit Use and Shape

Plastic Conduit Durability Results

Constants

1 of 1

60" TYPE A CONDUIT, 707.01 (0.109) WITH CFP, 707.02 (0.064) ALUMINIZED, 707.04 (0.064) POLYMERIC, 706.02, 707.33
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LOG-287-7.27

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

October 28, 2024

0 0.01 0.020.005 mi

0 0.015 0.030.0075 km

1:672

This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.



Location Map 
LOG-287-7.27 

Legend    
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� R/W & CONSTRUCTION S.R. 287

P.G.L. 1266.34

1266.07
EOP EL.

N

OR 2.2
PR. HW-2.1 

OR 2.2
PR. HW-2.1 

LITTLE DARBY CREEK
UNNAMED TRIBUTARY TO 

2.5' D
17.0' L, 10.5' W,

PROTECTION, TYPE B
PROP. ROCK CHANNEL 

 CHANNEL�= STA. 10.00.00 
S.R. 287� STA. 384+17.00 

INT. STA. 9+58.00 
STA. 384+17.00, 42.00' LT.

INT. STA. 10+40.00
STA. 384+17.00, 40.00' RT.

 R/W & CONSTRUCTION S.R. 287�

90°00'00"

CONST. LIMITS

1'±11'±10'±2'±

WITH MASONRY COLLAR
PR. 6' 12" CONDUIT, TYPE B

WITH MASONRY COLLAR
PR. 3' 8" CONDUIT, TYPE B

TO BE REMOVED
16' EX. 12" CONDUIT

TO BE REMOVED
16' EX 8" CONDUIT

17.0' L, 10.5' W, 2.5' D
PROTECTION, TYPE B

PROP. ROCK CHANNEL 

(0.064) POLYMERIC, 706.02, 707.33
WITH CFP, 707.02 (0.064) ALUMINIZED, 707.04 

PROP. 60" TYPE A CONDUIT, 707.01 (0.109) 

OR 2.2
HW-2.1

OR 2.2
HW-2.1

1266.34
CROWN EL.

3'-4" 3'-0"

82'-0"

 = 1258.55�

 = 1257.30�

 = 1257.01�

1.54%

40'-0"42'-0"

CONDUIT, 202
61' EX. 60" 

Q(10) = 1263.25

Q (100) = 1266.21

OHWM = 1257.30±

ESTIMATED QUANTITIES

ITEM QUANTITY UNIT DESCRIPTION

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

ABRASION LEVEL:

pH:

HYDRAULIC DATA

DRAINAGE AREA = 0.22 SQ. MILES

0) =1Q ( 9.1 CFS8 0) =1V ( 2.58 FT/S1

00) =1Q ( 91 CFS1 00) =1V ( 5.10 FT/S1

2

7.9

SKEW:

DISPOSITION:

CFN:

TYPE:

ALIGNMENT:

DATE BUILT:

EXISTING STRUCTURE

CORRUGATED METAL PIPE

3° 51' 51" RF

TANGENT

UNKNOWN

POOR (TO BE REPLACED)

1855245

TYPE:

PROPOSED STRUCTURE

60" CONDUIT, TYPE A, 707.02 (0.109) WITH CFP, 707.02 (0.064)

ALUMINIZED, 707.04 (0.064) POLYMERIC, 706.02, 707.34, 707.75

LENGTH: 61'

DIMENSIONS: 60" DIAMETER

SKEW:

ROADWAY:

CFN:

ALIGNMENT:

0°

TANGENT

24'-0" ± TREATED SH. TO TREATED SH.

1997600

LENGTH: 82'

DIMENSIONS: 60" DIAMETER

COORDINATES: LATITUDE 40° 15' 50" N

LONGITUDE 83° 36' 36" W

LEGEND

- ROCK CHANNEL PROTECTION, TYPE B W/ FILTER

202 - TO BE REMOVED

DND - DO NOT DISTURB

NOTES

TRAFFIC DETAILS ARE SHOWN ON THE DETOUR PLAN SHEETS.

CONFORM TO PLAN CROSS SECTIONS.

EXISTING STRUCTURE TO BE REMOVED. ROAD TO BE CLOSED DURING 

CONSTRUCTION AND TRAFFIC TO BE DETOURED. MAINTENANCE OF 

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. ACTUAL SLOPES SHALL 

ROADWAY SUB-SUMMARY SHEET.

ROADWAY, PAVEMENT, AND DRAINAGE QUANTITIES ARE SHOWN ON THE

NORTH CANTON, OH 44720
SUITE 120

5399 LAUBY ROAD
CANTON OFFICE
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Form LD-35 
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PROJECT INFORMATION: 
 

COUNTY ROUTE SECTION PID 
    

 
PIPE POLICY: 
 
The Pipe Policy of _____________________ will be used for this project.    
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
(Attach a copy of the written pipe policy or furnish a link to the policy.  In lieu of a written 
policy, documentation of locally funded construction practices may be provided)  
 
POST CONSTRUCTION BMP POLICY: 
 
The Post Construction BMP Policy of _____________________ will be used for this project. 
 
If a policy other than ODOT’s is being used, the following BMP’s are permitted: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
DRAINAGE WATERSHED(S):  
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
PROJECT SPECIFIC INFORMATION AFFECTING DRAINAGE: 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
 
 



PID 116483 R231259.00
LOG-287-10.03
Drainage Design Criteria

Traffic: 2026 ADT: 1,400 From ODOT TFMS - segmment Forecast Report
2046 ADT: 1,400

Drainage area = 0.0269 sq. mi. = 17.21 ac.

1002-1 Minimum Culvert Sizes: 15" for Fill <8'
1004 Flood Clearance

1004.2 Other Highways under 3000 ADT 10% AEP (10-yr)
1006 Allowable Headwater

A. 1ft below near low edge of pavement (area less than 1000ac) 1142.78
B. 2ft above inlet crown 1144.20
C. 4ft above inlet crown in a deep ravine N/A

1006.2.2 Check Storm Controls

1142.23
1146.95

N/A

1141.95

1101-2 RDF Curve: B

1102.3 Ditch Design Criteria
< 3000 ADT
Depth of Flow 20% AEP
Shear Stress 50% AEP
Tc = 15 minutes, min.
Depth limited to 1' below edge of pavement
or overtop ditch bank in toe of slope ditches

1103 Pavement Drainage - N\A no curbed pavement

1104 Storm Sewers - N/A no storm sewers

1008.1
1008-2 Corrugated Steel Pipe Min. cover

707.01, 707.04, 707.05, 707.13
2 2/3"x1/2" Corrugations 49"x33" 12"

1008-8 Corrugated Aluminum Pipe Min. cover
707.21 2 2/3"x1/2" Corrugations 49"x33" 12"

1008.2 Rigid Pipes
1008.2.2 Min. height of cover 15" to pavement surface, including 9" min

to top of subgrade
9" min. to finished grade if not under pavement

1105.5.5 Culvert Manning's n n = 0.012 all smooth flow pipe
Corrugated Metal Pipe Type A Conduit
1/2" Corrugations 49"x33" n=0.024

A. 2ft below lowest ground elevation adjacent to an occupied building for a 2% AEP storm
B. Limit max. 1%AEP storm headwater to 2x the diameter or rise of culvert
C. size a replacement structure to prevent overtopping by the 1% AEP storm where
overtopping would not occure with existing culvert
D. Size replacement structure so flooding of upstream land is not increased for the 1% AEP 
storm when compared to the existing structure.

Corrugated and Spiral Rib Steel and Aluminum Pipes, Corrugated Steel and Aluminum Pipe 
Arches

Page 1 of 1



Subject: _LOG-CR-FY27 - LOG-287-10.03_____________________   
Roadway Design Criteria__________________________________ 
Calc. by: __ HE_     Date: ___ 11/26/24____     Check by: __    _ 

PID.: __116483______ 
Sheet _1_ of __1_ 
Date: ___      ____      

Culvert_LOG-287-10.03  

Design Designation Source Remarks 
Opening Year ADT   1,400 
Design Year ADT (2046)  1,400 
Design Hourly Volume   250 
Directional Distribution, D  67.2% 
Trucks, T24  8% 
Design Speed, DS (mph)  40 
Legal Speed (mph)  35 
Functional Classification, FC  Rural Minor Collector 
Curbed?  No 
NHS Project 

Criterion Value Source (L&D Vol 1) Control 
Parameter Remarks 

Horizontal Alignment  
Stopping Sight Distance, SSD (ft)  305 Fig 201-1  DS 
Passing Sight Distance, PSD (ft)  600 Fig 201-3  DS  Requires K-Crest = 129’ min 
Intersection Sight Distance, ISD (ft) (left) Fig 201-5  DS  No intersection present 
Intersection Sight Distance, ISD (ft) (right) Fig 201-5  DS  No intersection present 
Decision Sight Distance, DSD, stop (ft)  330 Fig 201-6  DS  Rural Stop 
Decision Sight Distance, DSD, change (ft)  600 Fig 201-6  DS  Rural Speed/Path/Direction Change 
Max. C.L. deflection w/out Horz. Curve  2° 05' Fig 202-1  DS 
Dist. Between Horz. Deflections (ft)  100’ Fig 202-1  DS  Recommended minimum 
Maximum Degree of Curvature, DC  12°45' Fig 202-2  DS  Minimum radius = 449’; Dc = 5729.58/R 
Maximum Dc w/out Superelevation   1°08' Fig 202-3  DS  Minimum radius = 5,055’; Dc = 5729.58/R 
Maximum Dc w/out a Spiral  NA Fig 202-11  DS 

Vertical Alignment 
Maximum Vertical Grade  7 Fig 203-1  FC&DS Level Terrain 
Minimum Vertical Grade  0.00% Sec 203.2.2  For non-curbed pavement 

 0.50% Sec 203.2.2  For curbed pavement 
Maximum Vertical Grade Break  0.75% Fig 203-2  DS 
Min. Dist. Between VC's and Breaks (ft)  50 Fig 203-2  DS Recommended minimum 
Minimum K value - Crest VC  44 Fig 203-3  DS  SSD = 305’ 
Minimum K value - Sag VC  64 Fig 203-6  DS  SSD = 305’ 
Minimum VC length (ft)  120 Sec 203.3.3 & 4  DS  Length = 3 x (DS in feet) 

Typical Section  
Number of Lanes  2  Scope Same as existing  
Minimum Design Level of Service (LOS) C Fig 301-1  FC, Locale Rural & Level 
Minimum Lane Width (ft)  11 Fig 301-2 FC&DS Same as existing per Scope  
Pavement Width Transition  40:1 Sec 301.1.4  DS L=WS 
Treated Shoulder Width (ft)  4’ Fig 301-3,4  FC&ADT Use same as existing 
Graded Shoulder Width (ft) with Barrier  7’ Fig 301-3,4  FC&ADT Use same as existing 
" w/out Barrier, Foreslope Steeper than 6:1  6’ Fig 301-3,4  FC&ADT Use same as existing 
" w/out Barrier, Foreslope 6:1 or flatter  5’ Fig 301-3,4  FC&ADT Use same as existing 
Minimum Curbed Shoulder Width (Parking)  NA Fig 301-4 Not a curbed roadway 
Minimum Curbed Shoulder Width (No Parking)  NA Fig 301-4 Not a curbed roadway 
Shoulder Width Taper  25:1 Sec 301.2.3.2 For decreasing shoulder width 

 5:1 Sec 301.2.3.2 For increasing shoulder width 
Guardrail Offset (ft)  4’ Min Fig 301-3  FC&ADT No guardrail 
Curve Widening N/A Fig 301-5c  FC&DS Depends on Dc or curve radius 
Clear Zone (ft), foreslope 6:1 or flatter  11 Fig 600-1  DS&ADT 750<ADT<1,500 
Clear Zone (ft), foreslope 6:1 to 4:1  13 Fig 600-1  DS&ADT 750<ADT<1,500 
Clear Zone (ft), backslope 6:1 or flatter  11 Fig 600-1  DS&ADT 750<ADT<1,500 
Clear Zone (ft), backslope 6:1 to 4:1  11 Fig 600-1  DS&ADT 750<ADT<1,500 
Clear Zone (ft), backslope steeper than 4:1  11 Fig 600-1  DS&ADT 750<ADT<1,500 



 
LOG-287-10.03: Outlet End. Field measurement of pH. 
 

 
LOG-287-10.03: Outlet End. Looking East. 



 
LOG-287-10.03: Outlet End. Inside view. 

 

 
LOG-287-10.03: Outlet End. Looking northwest. 

 



 
LOG-287-10.03: Outlet End. Looking west. 
 

 
LOG-287-10.03: Inlet End. Looking southeast. 



 
LOG-287-10.03: Inlet End – Looking southwest. 
 

 
LOG-287-10.03: Inlet End – Looking southwest. 



LAND USE
SQ.FT ACRE

Total Drainage Area 749,594 17.208

C X 
SQ.FT ACRE  AREA
79,935 1.835 1.65

183,361 4.209 1.68
486,298 11.164 5.58

Weighted Curve Number = 0.52 749,594 17.208 8.92

TIME OF CONCENTRATION

OVERLAND FLOW
Runoff coefficient, C (Table 1101-2) 0.5
Flow length, L (total L < 300 ft) [ft] 300
Overland slope, S [%] 2.50
Time of overland flow [mins] 13.78

SHALLOW CONCENTRATED FLOW
Flow length, L [ft] 581
Intercept coefficient, k (Table 1101-1) 0.213
Overland slope, S [%] 3.70
Velocity, V [ft/sec] 1.35
Time of shallow concentrated flow [mins] 7.16

OPEN CHANNEL FLOW
Flow length, L [ft] 561
Manning's coefficient, n (Table 1102-2) 0.03
Slope, S [ft/ft] 0.0232
Area, A [sf] 2
Wetted perimeter, P [ft] 5.23
Hydraulic radius, R [ft] 0.38 R = A/P
Velocity, V [ft/sec] 3.99 V = (1.49/n)*(R^2/3)*(S^0.5)
Time of open channel flow [mins] 2.35

Total time of concentration [mins] 23.29

RAINFALL INTENSITY
10% AEP 2% AEP 1% AEP 

Time of concentration [mins] 23.29 23.29 23.29
Constant a 73.126 65.621 85.047
Constant b 12.000 10.000 13.250
Constant c 0.863 0.781 0.806
Rainfall intensity, i [inches/hour] 3.38 4.25 4.68

DISCHARGE RESULTS
10% AEP 2% AEP 1% AEP 

Runoff coefficient, C 0.52 0.52 0.52
Rainfall intensity, i [inches/hour] 3.38 4.25 4.68
Drainage area, A [acres] 17.208 17.208 17.208
Discharge, Q [cf/sec] 30.11 37.87 41.71

Hydrology Calculation (Rational Method)

0.5

AREA RUNOFF COEFFICIENT ( C )
Table 1101-2

Impervious (Pvmt,walk,bldg) 0.9
0.4Residential (single family)

Berms and slopes 4:1 or flatter



Where: i = rainfall intensity (inches/hour)
t = time of concentration (minutes)
a = constant
b = constant
c = constant

The IDF Curves can be expressed using the above general equation utilizing the constants shown below.
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July 2022

Rainfall Intensity-Frequency-Duration Curves 
1101-2

REFERENCE SECTION
1101.2.3

The Rainfall Intensity-Duration-Frequency (IDF) curves are based upon precipitation data obtained from the National 
Oceanic and Atmospheric Administration (NOAA) Atlas 14.  The precipitation data was collected between 4/1863 to   
12/2000.

Rainfall depth varies across the State with more rainfall depth present in the Southwest portion of the state and 
gradually decreaseing towards the Northeast.  IDF curves were developed for 4 regions across the State to simplify 
hydraulic design. The regions were determined by normalizing contours created from NOAA precipitation GIS data 
from the 10% AEP, 60 minute duration.

Federal Highway Administration Hydraulic Engineering Circular No. 12 Appendix A offers a methodology for 
converting IDF data points to an equation of the general form:

0.850

13.250 0.806

11.500

i = a/(t+b)^c

Constant Constant Constant
a b c

A

46.184 9.000 0.859
56.985 10.250 0.851
64.167 11.000

64.489 10.500

0.842
66.528 11.000 0.811
65.702 10.750 0.782

0.754

B

47.987 9.000 0.859
60.684 10.500 0.858
73.126 12.000

85.047

0.863
75.841 12.000 0.833
65.621 10.000 0.781

C

56.299 10.000 0.876
67.933 11.000 0.869
84.550 13.000 0.882
95.736
96.783
80.436

14.000 0.871
14.000

67.933 11.000 0.869
79.192 12.000

91.982 13.000 0.810

Intensity Zone

0.864
87.886 12.750 0.849
95.169 13.500 0.839

0.794

D

57.448 10.000 0.876



LEGEND

RESIDENTIAL
(SINGLE FAMILY)

IMPERVIOUS AREA (PVMT,WALK,BLDG)

BERMS AND SLOPES 4:1 OR FLATTER

LAND USE
SQ.FT ACRE

Total Drainage Area 749,594 17.208

AREA RUNOFF COEFFICIENT ( C ) C X
SQ.FT ACRE Table 1101-2  AREA

Impervious (Pvmt,walk,bldg) 79,935 1.835 0.9 1.65
Residential (single family) 183,361 4.209 0.4 1.68
Berms and slopes 4:1 or flatter 486,298 11.164 0.5 5.58
Weighted Curve Number = 0.52 749,594 17.208 8.92

LAND USE

N

50

25
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Horizontal Scale in Feet

100



TIME OF CONCENTRATION
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Culvert Check
12/9/2024

49"x33" Corrugated Metal Pipe Arch n=0.0240

1006.2.1
A. B.
EOP Elev. - 2' 1141.78 ft Inlet Crown Elev. + 2' 1144.20 ft
EOP Elev. - 1' 1142.78 ft Design Elev. 1141.56 ft
Design Elev. 1141.56 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1142.23 ft Elev. Culvert Rise x 2 1146.95 ft
Design Elev. 1141.93 ft Design Elev. 1142.09 ft

C. D.
No overtopping Ex. 1% HW 1141.95 ft

Prop. 1% HW 1142.09 ft
Insignificant increase in upstream flood



Culvert Check
12/9/2024

34"x53" Concrete Elliptical Pipe n=0.012

1006.2.1
A. B.
EOP Elev. - 2' 1141.78 ft Inlet Crown Elev. + 2' 1144.20 ft
EOP Elev. - 1' 1142.78 ft Design Elev. 1141.33 ft
Design Elev. 1141.33 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1142.23 ft Elev. Culvert Rise x 2 1146.95 ft
Design Elev. 1141.67 ft Design Elev. 1141.81 ft

C. D.
No overtopping Ex. 1% HW 1141.95 ft

Prop. 1% HW 1141.81 ft



Culvert Check
5/28/2025

36" Reinforced concrete pipe (RCP) n=0.012

1006.2.1
A. B.
EOP Elev. - 2' 1141.78 ft Inlet Crown Elev. + 2' 1144.20 ft
EOP Elev. - 1' 1142.78 ft Design Elev. 1142.14 ft
Design Elev. 1142.14 ft

1006.2.2
A. B.
Min. Build. Elev. - 2' 1142.23 ft Elev. Culvert Rise x 2 1146.95 ft
Design Elev. 1142.62 ft Design Elev. 1142.84 ft

C. D.
No overtopping Ex. 1% HW 1141.95 ft

Prop. 1% HW 1142.84 ft



HY-8 Culvert Analysis Report – Existing 
Pipe Arch. 
Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 30.11 cfs 
Design Flow: 30.11 cfs 
Maximum Flow: 41.71 cfs 
 

 

Table 1 - Summary of Culvert Flows at crossing: Ex. Culvert 
Headwater 
Elevation (ft) 

Total 
Discharge (cfs) 

Ex. Pipe Arch 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

1141.28 30.11 30.11 0.00 1 
1141.34 31.27 31.27 0.00 1 
1141.40 32.43 32.43 0.00 1 
1141.47 33.59 33.59 0.00 1 
1141.53 34.75 34.75 0.00 1 
1141.60 35.91 35.91 0.00 1 
1141.67 37.07 37.07 0.00 1 
1141.73 38.23 38.23 0.00 1 
1141.80 39.39 39.39 0.00 1 
1141.88 40.55 40.55 0.00 1 
1141.95 41.71 41.71 0.00 1 
1144.30 67.64 67.64 0.00 Overtopping 



Rating Curve Plot for crossing: Ex. Culvert 

 



Table 2 - Culvert Summary Table: Ex. Pipe Arch 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

30.11 30.11 1141.28 1.99 2.314 0.93 2-
M2c 

2.50 1.26 1.26 0.82 6.27 4.45 

31.27 31.27 1141.34 2.04 2.378 0.95 2-
M2c 

2.50 1.28 1.28 0.83 6.36 4.49 

32.43 32.43 1141.40 2.09 2.441 0.98 2-
M2c 

2.50 1.31 1.31 0.85 6.46 4.54 

33.59 33.59 1141.47 2.14 2.506 1.00 7-
M2c 

2.50 1.34 1.34 0.87 6.55 4.58 

34.75 34.75 1141.53 2.19 2.571 1.03 7-
M2c 

2.50 1.37 1.37 0.88 6.64 4.63 

35.91 35.91 1141.60 2.24 2.637 1.05 7-
M2c 

2.50 1.39 1.39 0.90 6.73 4.67 

37.07 37.07 1141.67 2.29 2.704 1.08 7-
M2c 

2.50 1.42 1.42 0.91 6.82 4.71 

38.23 38.23 1141.73 2.34 2.771 1.11 7-
M2c 

2.50 1.45 1.45 0.92 6.91 4.75 

39.39 39.39 1141.80 2.39 2.841 1.14 7-
M2c 

2.50 1.47 1.47 0.94 7.00 4.79 

40.55 40.55 1141.88 2.46 2.912 1.16 7-
M2c 

2.50 1.50 1.50 0.95 7.09 4.83 

41.71 41.71 1141.95 2.53 2.986 1.19 7-
M2c 

2.50 1.52 1.52 0.97 7.18 4.87 

68.25 67.57 1144.29 4.13 5.330 2.13 7-
M2c 

2.50 1.99 1.99 1.23 9.20 5.57 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 1138.96 ft 
Outlet Elevation (invert): 1138.74 ft 
Culvert Length: 41.22 ft 
Culvert Slope: 0.01 ft/ft 

Culvert Performance Curve Plot: Ex. Pipe Arch 

 



Water Surface Profile Plot for Culvert: Ex. Pipe Arch 

 

Site Data - Ex. Pipe Arch 
Site Data Option: Culvert Invert Data 
Inlet Station: 981.10 ft 
Inlet Elevation: 1138.88 ft 
Outlet Station: 1022.32 ft 
Outlet Elevation: 1138.66 ft 
Number of Barrels: 1 

Culvert Data Summary - Ex. Pipe Arch 
Barrel Shape: Pipe Arch 
Barrel Span: 50.00 in 
Barrel Rise: 31.00 in 
Barrel Material: Steel or Aluminum 
Embedment: 1.00 in 
Barrel Manning's n: 0.0280 (top and sides) 
Manning's n: 0.0350 (bottom) 
Culvert Type: Straight 
Inlet Configuration: Square Edge with Headwall (Ke=0.5) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: Ex. Culvert 
Tailwater Channel Option: Trapezoidal Channel 
Bottom Width: 5.00 ft 



a_side Slope (H:V): 4.00 (_:1) 
Channel Slope: 0.02 ft/ft 
Channel Manning's n: 0.0300 
Channel Invert Elevation: 1138.66 ft 

Table 3 - Downstream Channel Rating Curve (crossing: Ex. Culvert) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

30.11 1139.48 0.82 4.45 0.86 1.02 
31.27 1139.49 0.83 4.49 0.87 1.03 
32.43 1139.51 0.85 4.54 0.89 1.03 
33.59 1139.53 0.87 4.58 0.91 1.03 
34.75 1139.54 0.88 4.63 0.92 1.03 
35.91 1139.56 0.90 4.67 0.94 1.04 
37.07 1139.57 0.91 4.71 0.95 1.04 
38.23 1139.58 0.92 4.75 0.97 1.04 
39.39 1139.60 0.94 4.79 0.98 1.04 
40.55 1139.61 0.95 4.83 1.00 1.04 
41.71 1139.63 0.97 4.87 1.01 1.05 

Roadway Data for crossing: Ex. Culvert 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 113.00 ft 
Crest Elevation: 1144.30 ft 
Roadway Surface: Paved 
Roadway Top Width: 26.30 ft 



HY-8 Culvert Analysis Report – 
Proposed 49”x33” Pipe Arch 
Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 30.11 cfs 
Design Flow: 30.11 cfs 
Maximum Flow: 41.71 cfs 
 

 

Table 1 - Summary of Culvert Flows at crossing: 49"33" Pipe Arch 
Headwater 
Elevation (ft) 

Total 
Discharge (cfs) 

Pipe Arch 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

1141.56 30.11 30.11 0.00 1 
1141.61 31.27 31.27 0.00 1 
1141.66 32.43 32.43 0.00 1 
1141.72 33.59 33.59 0.00 1 
1141.77 34.75 34.75 0.00 1 
1141.82 35.91 35.91 0.00 1 
1141.87 37.07 37.07 0.00 1 
1141.93 38.23 38.23 0.00 1 
1141.98 39.39 39.39 0.00 1 
1142.03 40.55 40.55 0.00 1 
1142.09 41.71 41.71 0.00 1 
1144.30 77.18 77.18 0.00 Overtopping 



Rating Curve Plot for crossing: 49"33" Pipe Arch 

 



Table 2 - Culvert Summary Table: Pipe Arch 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

30.11 30.11 1141.56 2.11 0.948 0.77 1-S2n 1.28 1.33 1.28 0.82 6.56 4.45 
31.27 31.27 1141.61 2.16 1.016 0.79 1-S2n 1.31 1.36 1.31 0.83 6.63 4.49 
32.43 32.43 1141.66 2.21 1.085 0.81 1-S2n 1.34 1.39 1.34 0.85 6.69 4.54 
33.59 33.59 1141.72 2.27 1.155 0.82 1-S2n 1.37 1.42 1.37 0.87 6.76 4.58 
34.75 34.75 1141.77 2.32 1.226 0.84 1-S2n 1.40 1.45 1.40 0.88 6.81 4.63 
35.91 35.91 1141.82 2.37 1.298 0.86 1-S2n 1.44 1.47 1.44 0.90 6.88 4.67 
37.07 37.07 1141.87 2.42 1.372 0.88 1-S2n 1.47 1.50 1.47 0.91 6.93 4.71 
38.23 38.23 1141.93 2.48 1.446 0.90 1-S2n 1.50 1.53 1.50 0.92 6.99 4.75 
39.39 39.39 1141.98 2.53 1.522 0.92 1-S2n 1.53 1.55 1.53 0.94 7.04 4.79 
40.55 40.55 1142.03 2.58 1.599 0.94 1-S2n 1.57 1.58 1.57 0.95 7.09 4.83 
41.71 41.71 1142.09 2.64 1.677 0.96 1-S2n 1.60 1.60 1.60 0.97 7.13 4.87 
79.63 77.18 1144.30 4.75 4.850 1.76 7-

M2c 
2.75 2.24 2.24 1.33 9.68 5.80 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 1139.45 ft 
Outlet Elevation (invert): 1138.57 ft 
Culvert Length: 59.20 ft 
Culvert Slope: 0.01 ft/ft 

Culvert Performance Curve Plot: Pipe Arch 

 



Water Surface Profile Plot for Culvert: Pipe Arch 

 

Site Data - Pipe Arch 
Site Data Option: Culvert Invert Data 
Inlet Station: 974.00 ft 
Inlet Elevation: 1139.45 ft 
Outlet Station: 1033.19 ft 
Outlet Elevation: 1138.57 ft 
Number of Barrels: 1 

Culvert Data Summary - Pipe Arch 
Barrel Shape: Pipe Arch 
Barrel Span: 49.00 in 
Barrel Rise: 33.00 in 
Barrel Material: Steel or Aluminum 
Embedment: 0.00 in 
Barrel Manning's n: 0.0240 
Culvert Type: Straight 
Inlet Configuration: Headwall (Ke=0.5) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: 49"33" Pipe Arch 
Tailwater Channel Option: Trapezoidal Channel 
Bottom Width: 5.00 ft 
a_side Slope (H:V): 4.00 (_:1) 



Channel Slope: 0.02 ft/ft 
Channel Manning's n: 0.0300 
Channel Invert Elevation: 1138.66 ft 

Table 3 - Downstream Channel Rating Curve (crossing: 49"33" Pipe Arch) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

30.11 1139.48 0.82 4.45 0.86 1.02 
31.27 1139.49 0.83 4.49 0.87 1.03 
32.43 1139.51 0.85 4.54 0.89 1.03 
33.59 1139.53 0.87 4.58 0.91 1.03 
34.75 1139.54 0.88 4.63 0.92 1.03 
35.91 1139.56 0.90 4.67 0.94 1.04 
37.07 1139.57 0.91 4.71 0.95 1.04 
38.23 1139.58 0.92 4.75 0.97 1.04 
39.39 1139.60 0.94 4.79 0.98 1.04 
40.55 1139.61 0.95 4.83 1.00 1.04 
41.71 1139.63 0.97 4.87 1.01 1.05 

Roadway Data for crossing: 49"33" Pipe Arch 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 113.00 ft 
Crest Elevation: 1144.30 ft 
Roadway Surface: Paved 
Roadway Top Width: 26.30 ft 



HY-8 Culvert Analysis Report – 34”x53” 
Elliptical Concrete 
Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 30.11 cfs 
Design Flow: 30.11 cfs 
Maximum Flow: 41.71 cfs 
 

 

Table 1 - Summary of Culvert Flows at crossing: 34"x53" Concrete 
Headwater 
Elevation (ft) 

Total 
Discharge (cfs) 

Elliptical 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

1141.33 30.11 30.11 0.00 1 
1141.38 31.27 31.27 0.00 1 
1141.43 32.43 32.43 0.00 1 
1141.48 33.59 33.59 0.00 1 
1141.52 34.75 34.75 0.00 1 
1141.57 35.91 35.91 0.00 1 
1141.62 37.07 37.07 0.00 1 
1141.67 38.23 38.23 0.00 1 
1141.71 39.39 39.39 0.00 1 
1141.76 40.55 40.55 0.00 1 
1141.81 41.71 41.71 0.00 1 
1144.30 89.99 89.99 0.00 Overtopping 



Rating Curve Plot for crossing: 34"x53" Concrete 

 



Table 2 - Culvert Summary Table: Elliptical 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

30.11 30.11 1141.33 2.00 0.754 0.71 1-S2n 0.90 1.40 0.98 0.82 9.45 4.45 
31.27 31.27 1141.38 2.05 0.800 0.72 1-S2n 0.92 1.43 1.01 0.83 9.53 4.49 
32.43 32.43 1141.43 2.10 0.849 0.74 1-S2n 0.93 1.45 1.03 0.85 9.61 4.54 
33.59 33.59 1141.48 2.15 0.897 0.76 1-S2n 0.95 1.48 1.05 0.87 9.70 4.58 
34.75 34.75 1141.52 2.19 0.946 0.77 1-S2n 0.97 1.51 1.07 0.88 9.80 4.63 
35.91 35.91 1141.57 2.24 0.995 0.79 1-S2n 0.98 1.54 1.09 0.90 9.89 4.67 
37.07 37.07 1141.62 2.29 1.045 0.81 1-S2n 1.00 1.56 1.11 0.91 9.95 4.71 
38.23 38.23 1141.67 2.34 1.095 0.82 1-S2n 1.02 1.59 1.13 0.92 10.01 4.75 
39.39 39.39 1141.71 2.38 1.145 0.84 1-S2n 1.03 1.62 1.15 0.94 10.07 4.79 
40.55 40.55 1141.76 2.43 1.196 0.86 1-S2n 1.05 1.64 1.17 0.95 10.14 4.83 
41.71 41.71 1141.81 2.48 1.247 0.88 1-S2n 1.07 1.67 1.19 0.97 10.21 4.87 
91.00 89.98 1144.30 4.97 3.945 1.75 5-S2n 1.64 2.46 1.91 1.42 12.47 6.01 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 1139.33 ft 
Outlet Elevation (invert): 1138.44 ft 
Culvert Length: 59.54 ft 
Culvert Slope: 0.01 ft/ft 

Culvert Performance Curve Plot: Elliptical 

 



Water Surface Profile Plot for Culvert: Elliptical 

 

Site Data - Elliptical 
Site Data Option: Culvert Invert Data 
Inlet Station: 973.83 ft 
Inlet Elevation: 1139.33 ft 
Outlet Station: 1033.36 ft 
Outlet Elevation: 1138.44 ft 
Number of Barrels: 1 

Culvert Data Summary - Elliptical 
Barrel Shape: Elliptical 
Barrel Span: 53.00 in 
Barrel Rise: 34.00 in 
Barrel Material: Concrete 
Embedment: 0.00 in 
Barrel Manning's n: 0.0120 
Culvert Type: Straight 
Inlet Configuration: Square Edge with Headwall (Ke=0.5) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: 34"x53" Concrete 
Tailwater Channel Option: Trapezoidal Channel 
Bottom Width: 5.00 ft 
a_side Slope (H:V): 4.00 (_:1) 



Channel Slope: 0.02 ft/ft 
Channel Manning's n: 0.0300 
Channel Invert Elevation: 1138.66 ft 

Table 3 - Downstream Channel Rating Curve (crossing: 34"x53" Concrete) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

30.11 1139.48 0.82 4.45 0.86 1.02 
31.27 1139.49 0.83 4.49 0.87 1.03 
32.43 1139.51 0.85 4.54 0.89 1.03 
33.59 1139.53 0.87 4.58 0.91 1.03 
34.75 1139.54 0.88 4.63 0.92 1.03 
35.91 1139.56 0.90 4.67 0.94 1.04 
37.07 1139.57 0.91 4.71 0.95 1.04 
38.23 1139.58 0.92 4.75 0.97 1.04 
39.39 1139.60 0.94 4.79 0.98 1.04 
40.55 1139.61 0.95 4.83 1.00 1.04 
41.71 1139.63 0.97 4.87 1.01 1.05 

Roadway Data for crossing: 34"x53" Concrete 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 113.00 ft 
Crest Elevation: 1144.30 ft 
Roadway Surface: Paved 
Roadway Top Width: 26.30 ft 



HY-8 Culvert Analysis Report – 36” RCP 
Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 30.11 cfs 
Design Flow: 30.11 cfs 
Maximum Flow: 41.71 cfs 
 
 

Table 1 - Summary of Culvert Flows at crossing: 36" RCP 
Headwater 
Elevation (ft) 

Total 
Discharge (cfs) 

36" RCP 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

1142.14 30.11 30.11 0.00 1 
1142.20 31.27 31.27 0.00 1 
1142.27 32.43 32.43 0.00 1 
1142.34 33.59 33.59 0.00 1 
1142.41 34.75 34.75 0.00 1 
1142.48 35.91 35.91 0.00 1 
1142.55 37.07 37.07 0.00 1 
1142.62 38.23 38.23 0.00 1 
1142.69 39.39 39.39 0.00 1 
1142.77 40.55 40.55 0.00 1 
1142.84 41.71 41.71 0.00 1 
1144.30 60.22 60.22 0.00 Overtopping 



Rating Curve Plot for crossing: 36" RCP 

 



Table 2 - Culvert Summary Table: 36" RCP 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

30.11 30.11 1142.14 2.69 1.422 0.90 1-S2n 1.21 1.78 1.32 0.82 10.05 4.45 
31.27 31.27 1142.20 2.75 1.499 0.92 1-S2n 1.23 1.81 1.35 0.83 10.13 4.49 
32.43 32.43 1142.27 2.82 1.576 0.94 1-S2n 1.26 1.85 1.38 0.85 10.21 4.54 
33.59 33.59 1142.34 2.89 1.655 0.96 1-S2n 1.28 1.88 1.41 0.87 10.30 4.58 
34.75 34.75 1142.41 2.96 1.734 0.99 1-S2n 1.31 1.92 1.44 0.88 10.38 4.63 
35.91 35.91 1142.48 3.03 1.815 1.01 5-S2n 1.33 1.95 1.47 0.90 10.47 4.67 
37.07 37.07 1142.55 3.10 1.896 1.03 5-S2n 1.36 1.98 1.49 0.91 10.55 4.71 
38.23 38.23 1142.62 3.17 1.978 1.06 5-S2n 1.38 2.01 1.52 0.92 10.63 4.75 
39.39 39.39 1142.69 3.24 2.061 1.08 5-S2n 1.40 2.04 1.55 0.94 10.71 4.79 
40.55 40.55 1142.77 3.32 2.145 1.11 5-S2n 1.43 2.07 1.57 0.95 10.80 4.83 
41.71 41.71 1142.84 3.39 2.230 1.13 5-S2n 1.45 2.10 1.60 0.97 10.87 4.87 
60.67 60.06 1144.29 4.84 3.960 1.61 5-S2n 1.82 2.50 2.01 1.16 11.96 5.39 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 1139.45 ft 
Outlet Elevation (invert): 1138.57 ft 
Culvert Length: 59.20 ft 
Culvert Slope: 0.01 ft/ft 

Culvert Performance Curve Plot: 36" RCP 

 



Water Surface Profile Plot for Culvert: 36" RCP 

 

Site Data - 36" RCP 
Site Data Option: Culvert Invert Data 
Inlet Station: 974.00 ft 
Inlet Elevation: 1139.45 ft 
Outlet Station: 1033.19 ft 
Outlet Elevation: 1138.57 ft 
Number of Barrels: 1 

Culvert Data Summary - 36" RCP 
Barrel Shape: Circular 
Barrel Diameter: 3.00 ft 
Barrel Material: Concrete 
Embedment: 0.00 in 
Barrel Manning's n: 0.0120 
Culvert Type: Straight 
Inlet Configuration: Square Edge with Headwall (Ke=0.5) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: 36" RCP 
Tailwater Channel Option: Trapezoidal Channel 
Bottom Width: 5.00 ft 
a_side Slope (H:V): 4.00 (_:1) 
Channel Slope: 0.02 ft/ft 



Channel Manning's n: 0.0300 
Channel Invert Elevation: 1138.66 ft 

Table 3 - Downstream Channel Rating Curve (crossing: 36" RCP) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

30.11 1139.48 0.82 4.45 0.86 1.02 
31.27 1139.49 0.83 4.49 0.87 1.03 
32.43 1139.51 0.85 4.54 0.89 1.03 
33.59 1139.53 0.87 4.58 0.91 1.03 
34.75 1139.54 0.88 4.63 0.92 1.03 
35.91 1139.56 0.90 4.67 0.94 1.04 
37.07 1139.57 0.91 4.71 0.95 1.04 
38.23 1139.58 0.92 4.75 0.97 1.04 
39.39 1139.60 0.94 4.79 0.98 1.04 
40.55 1139.61 0.95 4.83 1.00 1.04 
41.71 1139.63 0.97 4.87 1.01 1.05 

Roadway Data for crossing: 36" RCP 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 113.00 ft 
Crest Elevation: 1144.30 ft 
Roadway Surface: Paved 
Roadway Top Width: 26.30 ft 
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CULVERT AND STORM SEWER OUTLETS 
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Notes: 

Rock size (6", 12", 18") indicates the square opening on which 85% of the material by weight is 
retained. 

Provide rock channel protection the width of the headwall with a minimum of 4'. 

No rock channel protection is required where the natural stream bed will withstand the calculated 

velocity without erosion. 

Equations for length of protection: 

Rise Length 

120" 𝐿 = 0.764996 ∗ 𝑉 + 21.17502 

108" 𝐿 = 0.0203 ∗ 𝑉2 + 0.3004 ∗ 𝑉 + 20.765 

96" 𝐿 = 0.0184 ∗ 𝑉2 + 0.3121 ∗ 𝑉 + 17.892 

84" 𝐿 = 0.0261 ∗ 𝑉2 + 0.1234 ∗ 𝑉 + 15.970 

72" 𝐿 = 0.0251 ∗ 𝑉2 + 0.0897 ∗ 𝑉 + 13.798 

60" 𝐿 = 0.0139 ∗ 𝑉2 + 0.3683 ∗ 𝑉 + 9.4671 

48" 𝐿 = 0.0151 ∗ 𝑉2 + 0.2661 ∗ 𝑉 + 8.0899 

36" 𝐿 = 0.0262 ∗ 𝑉2 + 0.1341 ∗ 𝑉 + 8.4794 

24" 𝐿 = 0.0182 ∗ 𝑉2 + 0.1404 ∗ 𝑉 + 6.983 

12" 𝐿 = 0.0014 ∗ 𝑉2 + 0.0816 ∗ 𝑉 + 4.1255 

 

 V=Velocity (f.p.s.) 

 L=Length of minimum Rock Channel Protection (ft.) 



ODOT Conduit Durability Design July 2021

County Route 287 Section 10.03 PID 116483 Shape Pipe Arch
Station Station Span x Rise 49 x 33

pHw Abrasion Level pHs Sediment/Rise End of Service Life GA Service Life Required
7.9 2.0 7.6 0 4 75

707.01 , or 707.02 Metallic 
Coated (galvanized)

707.01 or 707.02 Metallic 
Coated (galvanized) with 

Concrete Field Paving

707.01 or 707.02 
Metallic coated 

(Aluminized)

***707.01 or 707.02 Metallic 
coated (aluminized) with 

Concrete Field Paving

707.04 Polymeric 
Precoated Galvanized 

Steel

***707.04 Polymeric 
Precoated with Concrete 

Field Paving
**707.11 Polymer Precoated 

Spiral Rib Steel
**707.12 or 707.17 Aluminum 

Coated Spiral Rib Steel

**707.18 Polymer Precoated, 
Galvanized Steel Conduits with 
Polymer Precoated Galvanized 

Smooth Steel Interior Liner

Culvert or Liner Pipe -
Round or Pipe Arch

Culvert-Round, Pipe Arch, and 
Arch

Culvert or Liner Pipe -
Round or Pipe Arch

Culvert -Round or Pipe Arch
Culvert or Liner Pipe -

Round or Pipe Arch
Culvert-Round or Pipe 

Arch
 Storm Sewer or Liner Pipe- 

Round
Liner Pipe- Round or Pipe Arch

Culvert, Storm Sewer, or Liner 
Pipe -Round 

Corr. Depth (inches)

1/4 or  1/2 14 N/A 14 N/A 14 N/A N/A N/A N/A

1 N/A N/A N/A N/A N/A N/A N/A N/A N/A

3/4 N/A N/A N/A N/A N/A N/A N/A N/A N/A

 1/4 or 1/2 8 N/A 10 N/A 10 N/A N/A N/A N/A

1 N/A N/A N/A N/A N/A N/A N/A N/A N/A

3/4 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Gauge Thickness (inches) 0 20 35 55 50 70 10 35 50

16 0.064 51 71 86 106 101 121 101 86 0

14 0.079 53 73 88 108 103 123 103 88 0

12 0.109 58 78 93 113 108 128 108 93 0

10 0.138 62 82 97 117 112 132 112 97 0

8 0.168 67 87 102 122 117 137 117 102 0

Steel Casing Pipe

707.21 or 707.22 
Aluminum

707.21 or 707.22 Aluminum 
Alloy with Concrete Invert 

Paving
707.24 Aluminum 

Spiral Rib
**748.06 Steel Casing 
Pipe non-galvanized

Culvert or Liner Pipe-
Round or Pipe Arch

Culvert - Round or Pipe Arch
Storm Sewer or Liner 

Pipe -Round
Culvert or Liner Pipe-

Round, Pipe Arch, or Box

Corr. Depth (inches)

1/4 or 1/2 12 N/A N/A

1 N/A N/A N/A

3/4 N/A N/A N/A

1/4 or 1/2 8 N/A N/A

1 N/A N/A N/A

3/4 N/A N/A N/A

Gauge Thickness (inches) 75 95 75

16 0.06

14 0.075

12 0.105

10 0.135

8 0.164

707.23 Aluminum 
Structural Plate

707.23 Aluminum Alloy 
Structural Plate with Concrete 

Invert Paving 707.25 Aluminum Box
707.03 Metallic coated 

(galvanized)

707.03 Metallic coated 
(galvanized) with Concrete Field 

Paving 707.15 Galvanized steel box

Culvert or Liner Pipe -
Round or Pipe Arch

Culvert - Round or Pipe Arch
Culvert or Liner Pipe -

Box Shape
Culvert or Liner Pipe -Round 

or Pipe Arch
Culvert-Round, Pipe Arch, and 

Arch
Culvert or Liner Pipe -Box 

Shape

Corr. Depth (inches) Corr. Depth (inches)
min gauge or thickness 3 N/A N/A N/A min gauge or thickness 2 N/A N/A N/A

max gauge or thickness 3 N/A N/A N/A max gauge or thickness 2 N/A N/A N/A

Gauge Thickness (inches) 75 95 75 Gauge Thickness (inches) 0 20 0
12 0.1 12 0.109
10 0.125 10 0.138
8 0.15 8 0.168
7 0.175 7 0.188
5 0.2 5 0.218
3 0.225 3 0.249
1 0.25 1 0.28

Zinc or Aluminum Coated Corrugated Steel Pipe Conduit Durability Results

Corrugated Steel Structural Plate Conduit Durability Results

Material

max gauge or thickness 

min gauge or thickness 

Material

Corrugated Aluminum Pipe Durability Results

Material

Conduit Use and Shape

min gauge or thickness 

Material

Conduit Use and Shape

Corrugated Aluminum Structural Plate Conduit Durability Results

Conduit Use and ShapeConduit Use and Shape

max gauge or thickness 

Logan
10+00

User Input Constants and Calculated Values

0.5

0.5

1 of 2

49"x33" PIPE ARCH CONDUIT, TYPE A, 707.01 (0.079) 
ALUMINIZED, 707.04 (0.079) POLYMERIC, 707.21 (0.075) 
ALUMINUM



ODOT Conduit Durability Design July 2021

Concrete Conduit Durability Results

**706.01 Non-reinforced 
Concrete Pipe

**706.02 Reinforced Concrete 
Circular Pipe

**706.03 Reinforced 
Concrete Pipe, Epoxy 

Coated

**706.04 Reinforced 
Concrete Elliptical Culvert, 

Storm Drain, and Sewer Pipe

**706.05 Precast 
Reinforced Concrete Box 

Sections 706.08 Clay Drain Tile

Culvert or Storm Sewer -
Round Culvet or Storm Sewer -Round

Culvert or Storm Sewer 
-Round or Elliptical

Culvert or Storm Sewer -
Elliptical

Culvert or Storm Sewer -
Box

Culvert or Storm Sewer - 
Round

707.33 Corrugated 
Polyethylene Smooth 

Lined Pipe

707.34 Polyethylene Plastic 
Pipe Based on Outside 

Diameter (OD)

707.35 Polyethylene 
Profile Wall Pipe

707.42 Polyvinyl Chloride 
Corrugated Smooth Interior 

Pipe

707.43 Polyvinyl 
Chloride Profile Wall 

Pipe

707.45 Polyvinyl 
Chloride Solid Wall Pipe

707.46 Polyvinyl Chloride 
Drain Waste and Vent Pipe

707.47 ABS and Polyvinyl 
Chloride Composite Pipe

707.48 Polyvinyl Chloride 
Large-Diameter Solid Wall Pipe

707.65 Corrugated 
Polypropylene Smooth Lined 

Pipe

707.75 Glass-Fiber-Reinforced 
Polymer Mortar Pipe

707.85 Steel Reinforced 
Thermoplastic Ribbed 

Pipe

748.02 Polyvinyl 
Chloride (PVC) Pipe, 
Joints, and Fittings

Culvert, Storm Sewer, or 
Liner Pipe - Round

Culvert, Storm Sewer, or Liner 
Pipe - Round

Culvert, Storm Sewer, 
or Liner Pipe - Round

Storm Sewer or Liner Pipe - 
Round

Storm Sewer or Liner 
Pipe - Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round Storm Sewer - Round

Culvert or Storm Sewer - 
Round

Culvert, Storm Sewer, or Liner 
Pipe - Round

Culvert, Storm Sewer, or 
Liner Pipe - Round Storm Sewer - Round

Conduit Use and Shape

Plastic Conduit Durability Results

Material

Conduit Use and Shape

Material

2 of 2
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ESTIMATED QUANTITIES

ITEM QUANTITY UNIT DESCRIPTION

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

                                                                                   

ABRASION LEVEL:

pH:

HYDRAULIC DATA

DRAINAGE AREA =

DESIGN SERVICE LIFE:

17.21 ACRES

0) =1Q ( 30.11 CFS V (10) = 6.56 FT/S HW (10) = 1141.56 FT

Q (100) = 41.71 CFS V (100) = 7.13 FT/S HW (100) =1142.09 FT

75 YEARS

2

7.9

SKEW:

CFN:

TYPE:

SIZE:

ALIGNMENT:

DATE BUILT:

EXISTING STRUCTURE

CORRUGATED METAL PIPE ARCH

50"x31"

1°9'17" L.F.

TANGENT

UNKNOWN

1855247

SKEW:

ROADWAY:

TYPE:

ALIGNMENT:

PROPOSED STRUCTURE

707.04 (0.079) POLYMERIC, 707.21 (0.075) ALUMINIUM
49"x33" PIPE ARCH CONDUIT, 707.01 (0.079) ALUMINIZED, 

0°

TANGENT

AKRON, OH 44311
SUITE 2531

520 SOUTH MAIN STREET

LENGTH: 41'

DISPOSITION: TO BE REPLACED

DIMENSIONS:

LENGTH:

49"x33"

59'

CFN: 1997602

24'-0" ± TREATED SH. TO TREATED SH.

COORDINATES: LATITUDE  40°17'39"

LONGITUDE  83°34'43"

- ROCK CHANNEL PROTECTION, TYPE C

NOTES

TRAFFIC DETAILS ARE SHOWN ON THE DETOUR PLAN SHEETS.

CONFORM TO PLAN CROSS SECTIONS.

EXISTING STRUCTURE TO BE REMOVED. ROAD TO BE CLOSED DURING 

CONSTRUCTION AND TRAFFIC TO BE DETOURED. MAINTENANCE OF 

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. ACTUAL SLOPES SHALL 

LEGEND

- WETLAND 'A'
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5
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5
2
7
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8

5
2
9

�

�

�

8 9 1010
1060

1080

1100

1120

1140

1160

1180

1200

1220

11 12

1065

1070

1075

1085

1090

1095

1105

1110

1115
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PID 116483 Drainage Design Calculations LOG-CR-FY27 
Ohio Department of Transportation, District 7 
LOG-117-5.78; LOG-287-7.27; LOG-287-10.03 

 

 

R231259.00, Task 002 / June 2025 

SECTION 5 

ODOT Culvert Inventory Reports 



CFN 1847868 LOG-117-5.78 

OBJECTID 34359348 

NLFID SLOGSR00117**C 

CRS LOG-117-5.579 

ODOT District 07 

County LOGAN 

County CD LOG 

Route Type SR 

Route Number 00117 

Route Suffix Null 

CTL Begin Number 5.579 

STL Begin Number 57.982 

Latitude DD Begin 40.450745 

Longitude DD Begin -83.807268 

Perp Date 12/31/2023 

Status A 

Installation Date Null 

Let Plans URL Null 

Special Designation (Formerly 
Road ID) 

Mainline 

Conduit File Number 1826401 

Replacing Conduit N 

Replaced CFN Null 

Old Culvert File Number 461170556 

Conduit Owner S 

Maintenance Responsibility S 

Entry Class A 

Features Intersected 
 



Number of Cells 1 

Broken Back N 

Conduit Shape Circular 

Conduit Material Cast or Ductile Iron 

Span (Inches) 15 

Rise (Inches) 15 

Length (Feet) 50 

Metal Gage Thickness Null 

Type of Pipe Protection Null 

Slope of Pipe (Percent) 1 

Skew (Degrees) 0 

Centerline Span 15 

Inlet End Treatment None 

Outlet End Treatment Full Height Concrete Headwall 

Closed System N 

Maximum Height of Cover (Feet) 4 

Scour Critical N 

Height of Inlet Headwall (Feet) 3 

Inlet Headwall to Edge Pavement 
Distance (Feet) 

Null 

Height of Outlet Headwall (Feet) 3 

Outlet Headwall to Edge Pavement 
Distance (Feet) 

6 

Headwall Critical N 

Atmospheric Physical Hazard N 

Drainage Area (Acres) Null 

Drainage Discharge (CFS) Null 

Abrasion Level 1 

pH Null 



Conduit Media \\filestore.dot.state.oh.us\Conduits_Inspection\D07\LOGAN\SR\
117\1826401 

Inventory Comments CMP EXTENSION AT INLET LEFT. 

Modification Type Section Repair 

Year Modified Null 

Modification Comments Null 

PID Null 

Capital Fiscal Year Null 

Latest General Apraisal 6 

Latest Inspection Date 7/9/2018 3:36:45 PM 

Last Inspection Year 2018 

Frequency (Years) 12 

Latest Level of Inspection Inspection from ends of conduit 

Partial Inspection Indicator Null 

Inspection Due Null 

Inventory Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVE
RTS/Culvert_Inventory_Viewer/MapServer/0/65688/attachments  

InvPASS_GA_QC Null 

Invcreated_user COLLECTOR@D31_AG 

Invcreated_date 8/2/2016 10:40:10 AM 

Invlast_edited_user gwisse1 

Invlast_edited_date 7/9/2018 3:27:56 PM 

Invsys_updated_date 8/6/2024 10:15:46 PM 

Level of Inspection Inspection from ends of conduit 

Conduit Material Condition 7 

Conduit Alignment 7 

Conduit Shape Rating 8 

Seams or Joints 6 

Slab Null 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/65688/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/65688/attachments


Abutments Null 

Headwalls 5 

End Structure Null 

Channel Alignment 7 

Channel Protection 7 

Waterway Blockage 7 

Scour 7 

Pavement 7 

Guardrail Null 

Embankment 7 

General Appraisal 6 

Operational Status Open - no restriction 

Inspection Comments MINOR MISALIGNMENT OR SETTLEMENT AT ISOLATED 
LOCATIONS. MISALIGNMENT OF JOINTS WITH NO INFILTRATION. 
CMP AT INLET LEFT HAS HEAVY DAMAGE AND PERFORATIONS 
IN THE BOTTOM AT END OF PIPE. HEADWALL DETERIORATION 
AND SPALLS WITH EXPOSED STEEL. 

Inspection Date 7/9/2018 3:36:45 PM 

Recommend Preventive 
Maintenance 

Null 

Recommend Inspection Frequency 
(Months) 

Null 

Inspection Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVE
RTS/Culvert_Inventory_Viewer/MapServer/8/125149/attachment
s  

InpPASS_GA_QC Null 

Inspcreated_user gwisse1 

Inspcreated_date 7/9/2018 3:36:56 PM 

Insplast_edited_user gwisse1 

Insplast_edited_date 5/28/2021 5:21:03 PM 

Inspsys_updated_date 2/13/2024 1:22:49 AM 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/125149/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/125149/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/125149/attachments


P2 General Appraisal 6 

Image_Attach_Inv Null 

Image_Attach_Insp Null 

JURISDICTION S 

DIVIDED_HWY N 

ACCESS_CONTROL N 

URBAN_AREA_CODE 99999 

BASE_TYPE L 

FUNCTIONAL_CLASS 5 

HPMS_SAMPLE_ID Null 

LANES 2 

MAINTENANCE_AUTHORITY Null 

NHS Null 

PRIORITY_SYSTEM G 

SURFACE_TYPE G 

SURFACE_WIDTH 24 

ESAL_TOTAL Null 

AADT_PASSENGER 7455 

AADT_TOTAL 8409 

AADT_BC_TRUCK 954 

PAVE_TYPE FLEX 

PCR_YEAR Null 

ROADWAY_WIDTH_NBR 38 

created_user TIMS@P31_TIMS_CLASSIC 

created_date 11/16/2024 8:09:19 AM 

last_edited_user TIMS@P31_TIMS_CLASSIC 

last_edited_date 11/16/2024 8:09:19 AM 

SHAPE Point 



CFN 1848010 LOG-287-7.27 

OBJECTID 34263417 

NLFID SLOGSR00287**C 

CRS LOG-287-7.273 

ODOT District 07 

County LOGAN 

County CD LOG 

Route Type SR 

Route Number 00287 

Route Suffix Null 

CTL Begin Number 7.273 

STL Begin Number 7.273 

Latitude DD Begin 40.264032 

Longitude DD Begin -83.61004 

Perp Date 12/31/2023 

Status A 

Installation Date Null 

Let Plans URL http://contracts.dot.state.oh.us/common/searchAPI.do?cabinetId=
1002&PID_NUM=116483 

Special Designation (Formerly 
Road ID) 

Mainline 

Conduit File Number 1855245 

Replacing Conduit N 

Replaced CFN Null 

Old Culvert File Number 462870727 

Conduit Owner S 

Maintenance Responsibility S 

Entry Class A 

Features Intersected 
 

http://contracts.dot.state.oh.us/common/searchAPI.do?cabinetId=1002&PID_NUM=116483
http://contracts.dot.state.oh.us/common/searchAPI.do?cabinetId=1002&PID_NUM=116483


Number of Cells 1 

Broken Back N 

Conduit Shape Circular 

Conduit Material Corrugated Metal - Pipe 

Span (Inches) 60 

Rise (Inches) Null 

Length (Feet) 72 

Metal Gage Thickness Null 

Type of Pipe Protection Fully Bituminous Coated 

Slope of Pipe (Percent) 0.1 

Skew (Degrees) 0 

Centerline Span 60 

Inlet End Treatment None 

Outlet End Treatment None 

Closed System N 

Maximum Height of Cover (Feet) 3 

Scour Critical N 

Height of Inlet Headwall (Feet) Null 

Inlet Headwall to Edge Pavement 
Distance (Feet) 

Null 

Height of Outlet Headwall (Feet) Null 

Outlet Headwall to Edge 
Pavement Distance (Feet) 

Null 

Headwall Critical N 

Atmospheric Physical Hazard N 

Drainage Area (Acres) Null 

Drainage Discharge (CFS) Null 

Abrasion Level 1 

pH Null 



Conduit Media \\filestore.dot.state.oh.us\Conduits_Inspection\D07\LOGAN\SR\28
7\1855245 

Inventory Comments 10’ SPIRAL RIB EXTENSIONS ON BOTH ENDS. 

Modification Type Null 

Year Modified Null 

Modification Comments Null 

PID 116483 

Capital Fiscal Year 2027 

Latest General Apraisal 3 

Latest Inspection Date 7/19/2023 1:46:12 PM 

Last Inspection Year 2023 

Frequency (Years) 1 

Latest Level of Inspection Manned entry inspection 

Partial Inspection Indicator Null 

Inspection Due Needs Inspected this CY 

Inventory Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS
/Culvert_Inventory_Viewer/MapServer/0/67160/attachments  

InvPASS_GA_QC Null 

Invcreated_user COLLECTOR@D31_AG 

Invcreated_date 8/2/2016 10:40:10 AM 

Invlast_edited_user gwisse1@Editor 

Invlast_edited_date 8/30/2021 1:15:22 PM 

Invsys_updated_date 8/6/2024 11:56:43 PM 

Level of Inspection Manned entry inspection 

Conduit Material Condition 3 

Conduit Alignment 6 

Conduit Shape Rating 5 

Seams or Joints 6 

Slab Null 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/67160/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/67160/attachments


Abutments Null 

Headwalls Null 

End Structure Null 

Channel Alignment 7 

Channel Protection 6 

Waterway Blockage 7 

Scour 5 

Pavement 8 

Guardrail Null 

Embankment 6 

General Appraisal 3 

Operational Status Open - no restriction 

Inspection Comments DAMAGE IN TOP OF EXTENSION AT INLET. EXTENSIVE HEAVY RUST 
AND SCALE THROUGHOUT. PERFORATIONS THROUGHOUT INVERT 
UNDER ROADWAY. REVERSE CURVATURE ALONG REAR SIDE OF 
INVERT AT 2 LOCATIONS. 1-1/2” SEAM AT INLET EXTENSION. 
EROSION AROUND END OF PIPE AT INLET AND OUTLET. SCOUR 
HOLE AT OUTLET UNDERMINING END OF PIPE . 

Inspection Date 7/19/2023 1:46:12 PM 

Recommend Preventive 
Maintenance 

Drainage Structure Repair 

Recommend Inspection 
Frequency (Months) 

Null 

Inspection Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS
/Culvert_Inventory_Viewer/MapServer/8/1499547/attachments  

InpPASS_GA_QC Null 

Inspcreated_user gwisse1 

Inspcreated_date 7/19/2023 1:46:12 PM 

Insplast_edited_user gwisse1 

Insplast_edited_date 7/19/2023 1:46:12 PM 

Inspsys_updated_date 2/13/2024 1:22:49 AM 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/1499547/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/1499547/attachments


P2 General Appraisal Null 

Image_Attach_Inv Null 

Image_Attach_Insp Null 

JURISDICTION S 

DIVIDED_HWY N 

ACCESS_CONTROL N 

URBAN_AREA_CODE 99999 

BASE_TYPE I 

FUNCTIONAL_CLASS 6 

HPMS_SAMPLE_ID Null 

LANES 2 

MAINTENANCE_AUTHORITY Null 

NHS Null 

PRIORITY_SYSTEM G 

SURFACE_TYPE G 

SURFACE_WIDTH 19 

ESAL_TOTAL Null 

AADT_PASSENGER 1684 

AADT_TOTAL 1828 

AADT_BC_TRUCK 144 

PAVE_TYPE FLEX 

PCR_YEAR Null 

ROADWAY_WIDTH_NBR 24 

created_user TIMS@P31_TIMS_CLASSIC 

created_date 11/16/2024 8:09:19 AM 

last_edited_user TIMS@P31_TIMS_CLASSIC 

last_edited_date 11/16/2024 8:09:19 AM 

SHAPE Point 



CFN 1848013 LOG-287-10.03 

OBJECTID 34316797 

NLFID SLOGSR00287**C 

CRS LOG-287-10.034 

ODOT District 07 

County LOGAN 

County CD LOG 

Route Type SR 

Route Number 00287 

Route Suffix Null 

CTL Begin Number 10.034 

STL Begin Number 10.034 

Latitude DD Begin 40.29412 

Longitude DD Begin -83.57854 

Perp Date 12/31/2023 

Status A 

Installation Date Null 

Let Plans URL http://contracts.dot.state.oh.us/common/searchAPI.do?cabinet
Id=1002&PID_NUM=116483 

Special Designation (Formerly 
Road ID) 

Mainline 

Conduit File Number 1855247 

Replacing Conduit N 

Replaced CFN Null 

Old Culvert File Number 462871005 

Conduit Owner S 

Maintenance Responsibility S 

Entry Class A 

Features Intersected 
 

http://contracts.dot.state.oh.us/common/searchAPI.do?cabinetId=1002&PID_NUM=116483
http://contracts.dot.state.oh.us/common/searchAPI.do?cabinetId=1002&PID_NUM=116483


Number of Cells 1 

Broken Back N 

Conduit Shape Pipe Arch 

Conduit Material Corrugated Metal - Non-Sectional Plate 

Span (Inches) 50 

Rise (Inches) 31 

Length (Feet) 40 

Metal Gage Thickness Null 

Type of Pipe Protection Fully Bituminous Coated 

Slope of Pipe (Percent) 0.8 

Skew (Degrees) 0 

Centerline Span 50 

Inlet End Treatment Stone 

Outlet End Treatment Stone 

Closed System N 

Maximum Height of Cover (Feet) 3 

Scour Critical N 

Height of Inlet Headwall (Feet) Null 

Inlet Headwall to Edge Pavement 
Distance (Feet) 

Null 

Height of Outlet Headwall (Feet) Null 

Outlet Headwall to Edge 
Pavement Distance (Feet) 

Null 

Headwall Critical N 

Atmospheric Physical Hazard N 

Drainage Area (Acres) Null 

Drainage Discharge (CFS) Null 

Abrasion Level 1 

pH Null 



Conduit Media \\filestore.dot.state.oh.us\Conduits_Inspection\D07\LOGAN\SR
\287\1855247 

Inventory Comments 
 

Modification Type Null 

Year Modified Null 

Modification Comments Null 

PID 116483 

Capital Fiscal Year 2027 

Latest General Apraisal 4 

Latest Inspection Date 7/19/2023 1:11:19 PM 

Last Inspection Year 2023 

Frequency (Years) 1 

Latest Level of Inspection Inspection from ends of conduit 

Partial Inspection Indicator Null 

Inspection Due Needs Inspected this CY 

Inventory Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVE
RTS/Culvert_Inventory_Viewer/MapServer/0/101740/attachmen
ts  

InvPASS_GA_QC Null 

Invcreated_user COLLECTOR@D31_AG 

Invcreated_date 8/2/2016 10:40:10 AM 

Invlast_edited_user gwisse1 

Invlast_edited_date 10/30/2020 4:19:12 PM 

Invsys_updated_date 8/7/2024 1:43:21 AM 

Level of Inspection Inspection from ends of conduit 

Conduit Material Condition 4 

Conduit Alignment 5 

Conduit Shape Rating 4 

Seams or Joints 6 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/101740/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/101740/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/0/101740/attachments


Slab Null 

Abutments Null 

Headwalls 4 

End Structure Null 

Channel Alignment 7 

Channel Protection 7 

Waterway Blockage 5 

Scour 7 

Pavement 6 

Guardrail Null 

Embankment 7 

General Appraisal 4 

Operational Status Open - no restriction 

Inspection Comments EXTENSIVE HEAVY RUST AND SCALE THROUGHOUT. 
PERFORATIONS THROUGHOUT INVERT. MISALIGNMENT OR 
SETTLEMENT THROUGHOUT. BULGES IN SIDE REAR. SAG IN 
TOP LEFT. DETERIORATION OF MASONRY END STRUCTURES 
WITH WALLS LEANING OUT AND REAR LEFT TOP MISSING. 
SEDIMENT BUILDUP THROUGH CULVERT. SETTLEMENT IN 
ASPHALT PAVEMENT IN RIGHT WHEEL TRACK EASTBOUND. 

Inspection Date 7/19/2023 1:11:19 PM 

Recommend Preventive 
Maintenance 

Drainage Structure Repair 

Recommend Inspection 
Frequency (Months) 

Null 

Inspection Photos https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVE
RTS/Culvert_Inventory_Viewer/MapServer/8/1499545/attachme
nts 

InpPASS_GA_QC Null 

Inspcreated_user gwisse1 

Inspcreated_date 7/19/2023 1:11:19 PM 

Insplast_edited_user gwisse1 

https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/1499545/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/1499545/attachments
https://collectornew.dot.state.oh.us/arcgis/rest/services/CULVERTS/Culvert_Inventory_Viewer/MapServer/8/1499545/attachments


Insplast_edited_date 7/19/2023 1:11:44 PM 

Inspsys_updated_date 2/13/2024 1:22:49 AM 

P2 General Appraisal Null 

Image_Attach_Inv Null 

Image_Attach_Insp Null 

JURISDICTION S 

DIVIDED_HWY N 

ACCESS_CONTROL N 

URBAN_AREA_CODE 99999 

BASE_TYPE I 

FUNCTIONAL_CLASS 6 

HPMS_SAMPLE_ID Null 

LANES 2 

MAINTENANCE_AUTHORITY Null 

NHS Null 

PRIORITY_SYSTEM G 

SURFACE_TYPE G 

SURFACE_WIDTH 19 

ESAL_TOTAL Null 

AADT_PASSENGER 1684 

AADT_TOTAL 1828 

AADT_BC_TRUCK 144 

PAVE_TYPE FLEX 

PCR_YEAR Null 

ROADWAY_WIDTH_NBR 24 

created_user TIMS@P31_TIMS_CLASSIC 

created_date 11/16/2024 8:09:19 AM 

last_edited_user TIMS@P31_TIMS_CLASSIC 



last_edited_date 11/16/2024 8:09:19 AM 

SHAPE Point 

 
 



PID 116483 Drainage Design Calculations LOG-CR-FY27 
Ohio Department of Transportation, District 7 
LOG-117-5.78; LOG-287-7.27; LOG-287-10.03 

 

 

R231259.00, Task 002 / June 2025 

 

SECTION 6 

Pavement Design 

 



GAI CONSULTANTS PAVMENT DESIGN
CSN 1847868, LOG-117-5.78 
CSN 1848010, LOG-287-7.27

B A

A - CSN 1847868, LOG-117-5.78 8,500x0.17 = 1445 trucks   Use pavement design methods
B - CSN 1848010, LOG-287-7.27 1,500x0.06 = 90 trucks



GAI Consultants
LOG-117-5.78 DESIGNED CHECKED

PID 116483 CMK

10/28/2024

FLEXIBLE PAVEMENT DESIGN*

S.R. 117 DESIGN DESIGNATIONS:

YEAR

FUNCTIONAL CLASSIFICATION: RURAL MAJOR COLLECTOR

NO. of LANES ( CENTER TWO WAY TURNLANES DISREGARDED ) 2

CURRENT ADT 2023 8500

DESIGN YEAR ADT 2043 8600

DESIGN HOURLY VOLUME 2043 774

DIRECTIONAL DISTRIBUTION (D) 56%

TRUCKS 17%

DESIGN SPEED 60 MPH

LEGAL SPEED 55 MPH

PAVEMENT DESIGN PARAMETERS

CBR from SOIL REPORT 3 (ASSUMED)

SOIL SUPPORT VALUE (SSV) from SOIL REPORT 3

B:C RATIO from fig 202-1 for URBAN PRINCIPAL ARTERIAL 2 : 1

B FACTOR from fig 202-1 0.79

C FACTOR from fig 202-1 0.48

LANE FACTOR from fig 202-1 95%

MID YEAR TRAFFIC (ADTMY) 2033 8550

RELIABILITY from fig 202-1 for URBAN MINOR ARTERIAL 85%

OVERALL STANDARD DEVIATION from fig 202-1 FLEXIBLE PAVEMENT0.49

DESIGN SEVICEABILITY  from fig 201-1 2.0

RESILIENT MODULUS (MR) 3600

18 Kip EQUIVALENT SINGLE AXLE LOAD (ESAL)

ESAL'S FOR B TRUCKS

ADTMY x  Trucks  x  D  x  LANE FACTOR  x B  x B:C

8550 x 0.17 x 0.56 x 0.95 x 0.79 x 0.6667 = 410 ESAL

8550 x 0.17 x 0.56 x 1.0 x 0.79 x 0.67 =

ESAL'S FOR C TRUCKS

ADTMY x  Trucks  x  D  x  LANE FACTOR  x C  x B:C

8550 x 0.17 x 0.56 x 0.95 x 0.48 x 0.3333 = 125 ESAL

total ESAL'S 535 / day

DESIGN PERIOD ESAL 2043

TOTAL ESAL'Sd  X  365.25d/y   X  20y 

535 x 365.25 x 20 = 3.91E+06 ESAL

STRUCTURAL NUMBER REQUIRED (SN) from fig 402-3 5.1

ADTT (2007)

8500 x 0.17 = 1445 < 1500**, 50*** < 1445 < 1500***

* ODOT DIST. 4 PREFERENCE IS NOT TO USE CONCRETE COMPOSITE  FOR WIDENING PROJECTS

** SECTION 404.4    ITEM 446 & 448 A.C. TYPE 1 H IS NOT NEEDED

*** APPENDIX B    TRAFFIC IS CONSIDERED MEDIUM



LOG-117-5.78 DESIGNED CHECKED

CMK

10/28/2024 10/28/2024

FLEXIBLE PAVEMENT DESIGN

PROPOSED PAVEMENT

ITEM DESCRIPTION THICKNESS COEFFICIENT SN
(inch)

441 A.C. SURFACE COURSE, TYPE 1, (449), PG64-22 3 x 0.35 = 1.0500

441 A.C. INTERMEDIATE COURSE, TYPE 2, (449) 0 x 0.35 = 0.0000

301 A.C. BASE, (449), PG64-28 10 x 0.35 = 3.5000

304 AGGREGATE BASE 6 x 0.14 = 0.8400

SN = 5.3900

PROPOSED PAVEMENT SN 5.4 > 5.1 SN REQ'D

OK



Flexible Pavement Design Chart 
Segment 1 

402-2 
July 2008 

Reference Section & Figure 

402, 402-1(step 3) 
 
 

 

R=85%
So = 0.49
ESAL = 3.91x10^6
Mr = 3600 psi



Flexible Pavement Design Chart 
Segment 2 

402-3 
July 2008 

Reference Section & Figure 

402, 402-1(step 3) 
 

 
 
  
Match line = 34
Dpsi = 2.0
SN = 5.1



Serviceability & Reliability 

201-1 
July 2016 

Reference Section 

201 & 204 
 
 
 

SERVICEABILITY FACTORS 

 Rigid Flexible 

Initial Serviceability 4.2 4.5 

Terminal Serviceability 2.5 2.5 

Design Serviceability Loss 1.7 2.0 

 
 
 
 

RELIABILITY LEVELS (%) 

Functional Classification Urban* Rural* 

Interstate and Freeway (01, 02) 95 90 

Principle Arterial, Minor Arterial (03, 04) 90 85 

Collectors (05, 06) 90 85 

Local (07) 80 80 

* The designer must determine if the location is urban or rural in character.  The ODOT Highway 
Functional Classification System Concepts, Procedures and Instructions document available from the 
Office of Program Management should be used as a guide. 

 
 
 
 

OVERALL STANDARD DEVIATION 

Flexible Pavement 0.49 

Rigid Pavement 0.39 



Traffic Factors 

202-1 
July 2016 

Reference Section 

202 
 
 

RATIO OF B:C COMMERCIAL VEHICLES 

Functional Classification 
B:C Ratio 

Urban* Rural* 

Interstate (01) 4:1 7:1 

Other Freeway or Expressway (02) 3:1  

Principal Arterial (03) 2:1 5:1 

All Other (04, 05, 06, 07) 1:1 2:1 

 

 

ESAL CONVERSION FACTORS 

Functional Classification 
Rigid Flexible 

B C B C 

Interstate (01), rural* 1.53 0.37 0.98 0.29 

Principal Arterial (03), rural* 1.67 0.44 1.06 0.33 

All Other (04, 05, 06, 07), rural* 1.26 0.76 0.79 0.48 

     

Interstate (01), urban* 1.46 0.46 0.93 0.34 

Expressway & Freeway (02), urban* 1.38 0.72 0.90 0.47 

All Other (03, 04, 05, 06, 07), urban* 1.64 0.53 1.04 0.41 

* The designer must determine if the location is urban or rural in character.  The ODOT Highway 
Functional Classification System Concepts, Procedures and Instructions document available from the 
Office of Program Management should be used as a guide. 
 

DESIGN LANE FACTORS 

Number of Lanes per Direction Lane Factor (LF) (%) 
Directional Distribution (D) for 

two-way traffic (%) 

1 - Lane 100 50 

2 - Lanes 95 50 

3 - Lanes 80 50 

4 (or more) - Lanes 70 50 

 



Group Index Charts 

203-1 
July 2008 

Reference Section 

203 
 

 
 



Subgrade Resilient Modulus 

203-2 
July 2015 

Reference Section 

203 
 
 

 
  



Simplified Pavement Designs for Short* Projects 

Pavement Course Thicknesses 

Number of Trucks in Opening Day ADT 

Pavement Composition (ADT x T24) 

<=10 11-25 26-50 51-100 101-200 201-400 401-800 >800

in mm in mm in mm in mm in mm in mm in mm 

Flexible Design 

441 AC Surface, Type 1, (449), PG64-
22** 

1.25 32 3 75 3 75 3 75 3 75 3 75 3 75 n/a 

301 Asphalt Concrete Base, (449), 
PG64-22 

4 100 4 100 5 125 6 150 7 180 8 200 9 230 n/a 

304 Aggregate Base 6 150 6 150 6 150 6 150 6 150 6 150 6 150 n/a 

Alternate Flexible Design 

441 AC Surface, Type 1, (449), PG64-
22** 3 75 - - - - - - - - - - - - n/a 

304 Aggregate Base 12 300 - - - - - - - - - - - - n/a 

Rigid Design 

452 Non-Reinforced Concrete Pavement, 
Class QC 1P 

7*** 180 7*** 180 7*** 180 7*** 180 8 210 9 230 10 260 n/a 

304 Aggregate Base 6 150 6 150 6 150 6 150 6 150 6 150 6 150 n/a 

* Less than 300 linear feet (100 m) of total pavement replacement.
** Include a plan note restricting the 441 to 2-inch (50 mm) maximum lift thickness. 

*** 7-inch (180 mm) concrete is allowed for short projects only.  All other projects require 8-inch (200 mm) minimum in accordance with 
Section 302. 

NUMBER OF TRUCKS IN OPENING DAY = ADT x T24 = 1,400 x 0.08 = 112 TRUCKS   

HALLE'S ENGINEERING & DESIGN PAVMENT DESIGN
CSN 1848013, LOG-287-10.03
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