
Page Title Page Title
2 Velocities for Upland Method of Estimating Time of Concentration (HEC 19) 36 Allowable FiII Heights for Round Corrugated Aluminum Pipe
3 Formulas for Various Channel Geometries 37 Allowable Fill Heights for Corrugated Aluminum Pipe Arches
4 Nomograph for Solution of Manning's Equation (HDS 3) 38 Flow in Triangular Gutter Sections (HEC 22)

5 Solution to Manning's Equation for Channels of Various Side Slopes (HEC 22) 39 Average Width of Water Spread in a Triangular Gutter Section
6 Capacity of Trapezoidal Section 40 Curb, Gutter and Inlet Selection
7 Geometric Design Chart for Trapezoidal Channels (HEC 22) 41 Ratio of Frontal Flow to Total Gutter Row (HEC 22)
8 Kb Factor for Maximum Stress on Channel Bends (HEC 22) 42 Flow in Composite Gutter Sections
9 Criteria for Selection of Stability Factors 43 Gutter Flow Rate Q on Uniform Cross Slope (cfs) - n = 0.016 & Sx = 0.02
10 Correction Factor for Riprap Size (HEC 11) 44 Gutter Flow Rate Q on Uniform Cross Slope (cfs) - n = 0.016 & Sx = 0.04
11 Riprap Size Relationship (HEC 11) 45 Gutter Flow Rate Q on Uniform Cross Slope (cfs) - n = 0.016 & Sx = 0.06

12 Hydraulic Elements Chart (HEC 22) 46
Gutter Flow Rate Q on Composite Section (cfs) - n = 0.016, Sx = 0.02, Sw = 0.08 
& W = 2 feet

13 Flow Coefficients for Circular Pipe 47
Gutter Flow Rate Q on Composite Section (cfs) - n = 0.016, Sx = 0.04, Sw = 0.08 
& W = 2 feet

14 Uniform Flow for Pipe Culverts 48
Gutter Flow Rate Q on Composite Section (cfs) - n = 0.016, Sx = 0.06, Sw = 0.08 
& W = 2 feet

15 Uniform Flow for Concrete Elliptical Pipes 49 Average Gutter Flow Velocity V (fps) - Uniform Cross Slope, Sx = 0.02, n = 0.016

16 Uniform Flow for Pipe Arches 50 Average Gutter Flow Velocity V (fps) - Uniform Cross Slope, Sx = 0.04, n = 0.016

17 Velocity In Pipe Conduits 51 Average Gutter Flow Velocity V (fps) - Uniform Cross Slope, Sx = 0.06, n = 0.016

18 Velocity In Elliptical Pipes 52
Average Gutter Flow Velocity V (fps) - Sx = 0.02, n = 0.016, Sw = 0.08 & W = 2 
feet

19 Velocity In Pipe Arches 53
Average Gutter Flow Velocity V (fps) - Sx = 0.04, n = 0.016, Sw = 0.08 & W = 2 
feet

20 Critical Depth of Flow for Circular Conduits 54
Average Gutter Flow Velocity V (fps) - Sx = 0.06, n = 0.016, Sw = 0.08 & W = 2 
feet

21 Critical Depth of Flow for Elliptical Pipes 55 Frontal Flow Interception Factor, Rf
22 Critical Depth of Flow for Pipe Arches 55 Side Flow Interception Factor, Rs

23 Headwater Water Depth for Concrete Pipe Culverts with Inlet Control (HEC 22) 56
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Uniform Cross Slope Sx = 
0.02 & n = 0.016

24 Head for Concrete Pipe Culverts Flowing Full, n = 0.012 (HDS 5) 57
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Uniform Cross Slope Sx = 
0.04 & n = 0.016

25 Headwater Depth for C.M. Pipe Culverts with Inlet Control (HEC 22) 58
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Uniform Cross Slope Sx = 
0.06 & n = 0.016

26 Head for Standard C.M. Pipe Culverts Flowing Full, n = 0.024 (HDS 5) 59
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Composite Section Sx = 
0.02, Sw = 0.08, W = 2 feet & n = 0.016

27 Headwater Depth for Concrete Arch Culverts with Inlet Control 60
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Composite Section Sx = 
0.04, Sw = 0.08, W = 2 feet & n = 0.016

28 Head for Concrete Arch Culverts Flowing Full 61
Gutter Flow Intercepted by Standard Grate, Q1 (cfs) - Composite Section Sx = 
0.06, Sw = 0.08, W = 2 feet & n = 0.016

29 Headwater Depth for C.M. Pipe-Arch Culverts with Inlet Control (HDS 5) 62 Interception Capacity of Standard Grate On Continuous Grade
30 Head for Standard C.M. Pipe-Arch Culvert Flowing Full, n = 0.024 (HDS 5) 63 Curb-Opening and Slotted Drain Inlet Length for Total Interception (HEC 12)

31
Headwater Depth for Oval Concrete Pipe Culverts, Long Axis Horizontal with 
Inlet Control (HDS 5) 64 Curb-Opening and Slotted Drain Inlet Interception Efficiency (HEC 12)

32
Head for Oval Concrete Pipe Culverts, Long Axis Horizontal or Vertical Flowing 
Full, n = 0.012 (HDS 5) 65 Grate Inlet Capacity in Sump Conditions (HEC 22)

33 Allowable FiII Heights for Reinforced Circular Concrete Pipe 66 Depressed Curb-Opening Inlet Capacity in Sump Conditions
34 Allowable Fill Heights for Round Corrugated Steel Pipe - Plain Galvanized 67 Slotted Drain Inlet Capacity In Sump Locations (HEC 22)
35 Allowable Fill Heights for Corrugated Steel Pipe Arches - Plain Galvanized 68 Ratio of Frontal Flow to Total Flow in a Trapezoidal Channel (HEC 22

69 Safety Factors for Grate Inlets

Supplemental Figures for Chapter 6 of DelDOT Road Design Manual
Table of Contents

Supplemental Figures Page 1 DelDOT Road Design Manual, Chapter 6



Figure 37. Velocities for Upland Method of Estimating Time of Concentration  

Supplemental Figures Page 2 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 3 DelDOT Road Design Manual, Chapter 6



p

Appendix 7C-1 Nomograph for Solution of 
Manning’s Equation

Supplemental Figures Page 4 DelDOT Road Design Manual, Chapter 6



A - 29

Supplemental Figures Page 5 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 6 DelDOT Road Design Manual, Chapter 6



A - 39

Supplemental Figures Page 7 DelDOT Road Design Manual, Chapter 6



A - 38

Supplemental Figures Page 8 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 9 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 10 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 11 DelDOT Road Design Manual, Chapter 6



A - 45

Supplemental Figures Page 12 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 13 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 14 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 15 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 16 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 17 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 18 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 19 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 20 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 21 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 22 DelDOT Road Design Manual, Chapter 6



A - 49

Supplemental Figures Page 23 DelDOT Road Design Manual, Chapter 6



233
Supplemental Figures Page 24 DelDOT Road Design Manual, Chapter 6



A - 51

Supplemental Figures Page 25 DelDOT Road Design Manual, Chapter 6



235
Supplemental Figures Page 26 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 27 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 28 DelDOT Road Design Manual, Chapter 6



291
Supplemental Figures Page 29 DelDOT Road Design Manual, Chapter 6



301
Supplemental Figures Page 30 DelDOT Road Design Manual, Chapter 6



281
Supplemental Figures Page 31 DelDOT Road Design Manual, Chapter 6



289
Supplemental Figures Page 32 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 33 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 34 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 35 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 36 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 37 DelDOT Road Design Manual, Chapter 6



A - 3

Supplemental Figures Page 38 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 39 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 40 DelDOT Road Design Manual, Chapter 6



A - 4

Supplemental Figures Page 41 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 42 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 43 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 44 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 45 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 46 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 47 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 48 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 49 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 50 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 51 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 52 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 53 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 54 DelDOT Road Design Manual, Chapter 6

linda.osiecki
Line

linda.osiecki
Text Box
(fps)



Supplemental Figures Page 55 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 56 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 57 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 58 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 59 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 60 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 61 DelDOT Road Design Manual, Chapter 6



Supplemental Figures Page 62 DelDOT Road Design Manual, Chapter 6



Chart 9. Curb-opening and slotted drain inlet length for total interception.
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