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Preface

The material presented in this technical booklet has been prepared in accordance with  
recognized principles and practices, and is for general information only. The information
should not be used without first securing competent advice with respect to its suitability 
for any general or specific application.

While the material is believed to be technically correct, the Corrugated Polyethylene Pipe
Association makes no representation or warranty of any kind, and assumes no liability 
therefore. Inquiries on specific products, their attributes, and the manufacturer’s warranty
should be directed to member companies. An up-to-date directory of the membership of 
the Corrugated Polyethylene Pipe Association is available on request.
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Corrugated polyethylene drainage pipe is available in single wall (corrugated interior), and
dual wall (smooth interior), designs. Dual wall corrugated polyethylene pipe is designed with
a strong corrugated outer wall and a smooth interior wall to improve long-term hydraulic 
efficiency. In fact, this type of corrugated polyethylene stormwater drainage pipe offers up 
to 50% more capacity than comparably sized corrugated steel and significantly more capacity
than reinforced concrete pipe. 

Smooth interior pipe won’t snag debris or encourage sediment, even on shallow grades, 
and these superior hydraulics allow pipe systems to be downsized compared to traditional
materials, reducing material and labor costs.
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The actual sizing of drainage pipes can be a tedious process. Fortunately, simplification 
procedures are available to make pipe selection faster and easier. The material in the 
following sections provides two methods – both based on the Manning’s formula – which
simplify the corrugated polyethylene pipe selection process.

Discharge curves provide one way to size pipe. Graphs are utilized once the design capacity
requirements and slope have been established. Each corrugated polyethylene pipe product
has its own discharge curve based on its Manning’s “n” value.

Another method of sizing pipe involves conveyance factors and allows the designer to 
develop product options easily. Use of this method frequently results in more than one 
satisfactory pipe type and size for a given drainage need, thereby revealing the most 
cost-effective solution.

Final pipe selection also should include a review of the velocity conditions. Higher flow
velocities help keep sediment in stormwater from settling along the bottom of the smooth
interior corrugated polyethylene pipe. A reduction in sediment can also reduce maintenance
requirements and help ensure the hydraulic function of the pipe continues throughout its
design life.
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The mathematical relationship of the terms included in the Manning’s formula is often
shown graphically through discharge curves. The curves aid in the sizing of pipe once 
the required capacity and slope have been determined.

Discharge curves for two types of polyethylene pipe are shown in Figures 1 and 2.

Figure 1: Discharge Rates for Corrugated Polyethylene Pipe With a Smooth Interior (assumes n = 0.010)

6

Di
sc

ha
rg

e 
Cu

rv
es

100
90
80
70
60
50

40

30

20

10
9
8
7
6
5
4

3

2

1.0
0.9
0.8
0.7
0.6
0.5

0.4

0.3

0.2

0.1

2.8
2.5
2.3
2.0
1.7
1.4

1.1

0.85

0.57

0.28
0.25
0.23
0.20
0.17
0.14

0.11

0.085

0.057

0.028
0.025
0.023
0.020
0.017
0.014

0.011

0.0085

0.0057

0.0028

Pipe Slope (%)

Fl
ow

 C
ap

ac
ity

 (c
fs)

Fl
ow

 C
ap

ac
ity

 (m
3 /s

)

0.
01

0.
02

0.
03

0.
04

0.
05

0.
06

0.
07

0.
08

0.
09 0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

      
      

    6
0" (1500mm)

      
    5

4"   (1
350mm)

     4
8" (1200mm)

   42" (1050mm)

36" (900mm)

30" (750mm)

24" (600mm)

21" (525mm)

18" (450mm)

15" (375mm)

12" (300mm)

10" (250mm)

8" (200mm)

6" (150mm)

      
4" (100mm)

10fps      (3.0m/s)

9fps         (2.7m/s)

8fps         (2.4m/s)

7fps         (2.1m/s)

6fps         (1.8m/s)

5fps         (1.5m/s)

4fps        (1.2m/s)

     3fps    (0.9m/s)

   2fps    (0.6m/s)

1fps    (0.3m/s)

Note: Actual “n” values may vary at the engineer’s discretion. 
Solid lines indicate pipe diameter.
Dashed lines indicate approximate flow velocity.
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