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Storm Sewer Rational Method
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Storm Sewer Rational Method

Highly absorbent surfaces = little runoff

Occurs when rainfall intensity exceeds
infiltration rate into the surface

Topographic variables
Land use

Type of soil

Area

Land shape or form

Elevation

Slope

Orientation

Estimated by hydrographs or rational
method
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Storm Sewer Rational Method

Instantaneous peak runoff
For areas less than 1 to 2 miles2

Q = C I A
A is area in acres
Q is in ac. – in./hr. or ft3/sec.
C is run off co-efficient
Typical values of C

 forest 0.059  -  0.2 

asphalt 0.7  -  0.95 

concrete 0.8  - .95 

farmland 0.05  -  0.3   

unimproved 0.1  -  0.3 

downtown 0.7  - 0.95  

RESIDENTIAL:

single family 0.3  -  0.5  

apartments 0.5  -  0.7
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Example

Two adjacent fields, contribute runoff to a collector

whose capacity is to be determined.  The intensity

after 25 min is 3.9 in / hr.

The peak flow using the rational method

Given:

Find:

A
1
 =2ac

C
1
 = 0.35

T
1
 = 15 min

1

2

A
2
 =4ac

C
2
 = 0.65

T
2
 = 10 min

collector



76

Solution:

 Total time: t = 15 min + 10 min = 25 min

Total runoff coefficient:  Use contributing areas

C = (2ac)(0.35) +(4ac)(0.65)   =   0.55

     2ac  + 4ac

Total Area: A = 2 ac + 4 ac = 6 ac

Peak Flow: Q = CIA

Q = (0.55)(3.9 in/hr)(6ac)

Q = 12.9 ac-in/hr (ft3 / sec)
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Congratulations! You

are almost finished.

Please see remaining slides for
the exam questions and
submittal form.

PDH for this course: 1.0

Non member fee: $99.00

Member fee:  No charge
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Instructions for Submitting Exam

Print out the exam submittal form and test.

Complete the exam by circling the answers on
the form.

Complete submittal form.

Mail your exam, submittal form and payment (if
applicable) to:

American Concrete Pipe Association

1303 W. Walnut Hill Lane, Suite 305

Irving, TX 75038

Attn:  Professional Membership – Online Exam

Your exam will be graded by the ACPA and the
results provided to you within 60 days.



 

Hydraulics Exam Submittal Form 
 

Required Contact Information: 
 

Name:                                                                                                                        Date:                                                                    
 

 

Street Address: 
 

Mailing Address: 
 

City:        State:    Zip Code: 
 

Telephone:      Fax: 
 

Website: www      E-mail: 
 

Certification of ethical completion: I certify that I read the course presentation, understood the learning objective, and 

completed the exam questions to the best of my ability. Additionally, the contact information provided above is true and 
accurate 

 
Signature:                                                                                                                   Date: 

 
PDH Value: Your exam answers will be graded by The American Concrete Pipe Association. If you answer at least 75 

percent of the questions correctly, you will receive a certificate of completion from The American Concrete Pipe Association 
within 90 days and will be awarded 1.0 professional development hour (equivalent to 0.1 continuing education unit in most 
states). Note: It is the responsibility of the licensee to determine if this method of continuing education meets his or her board(s) of 

registration’s requirements.  
 
Instructions: Select one answer for each exam question and clearly circle the appropriate letter. 

1)          a          b          c          d                                     5)          a          b          c          d 

2)          a          b          c          d                                     6)          a          b          c          d 

3)          a          b          c          d                                     7)          a          b          c          d 

4)          a          b          c          d                                     8)          a          b          c          d     

 
Fee:  $99.00  
 

 
Payment Information    
 

  Check Enclosed 

   MasterCard 

   VISA 

   American Express 
 
Name on Card  
 
Card No. 
 
Expiration Date 

 
Signature  
 

 
* All credit card transactions are processed in U.S. dollars and are subject to the current exchange rates. 
 
 

 

American Concrete Pipe Association 
1303 W. Walnut Hill Lane, Suite 305i  Irving, TX  75038i (972) 506-7216 Fax (972) 506-7682 

www.concrete-pipe.org 
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Exam
What are the difficulties of Open Channel Flow?

Variations in cross sections and roughness
More empirical and less exact than pressure conduit flow
Imprecise run-off calculations
All of the above

True or False: Due to constriction at entrance, the inlet
configuration has a significant effect on hydraulic
performance of basic culverts.

True
False

What is headwater?
Depth of water downstream of the culvert measured from the outlet
culvert
Depth of water at the upstream face of the culvert
Similar to channel velocity to protect downstream end
Velocity at the downstream face of the culvert

Name one of the basic culvert uses dealing with
hydraulics?

Restoration of a natural waterway that has become obstructed
Sanitary Sewer
Reinforcing Foundation
Tunnel
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Exam (cont.)
Which control has the smaller Barrel hydraulic capacity?

Inlet

Outlet

What range of numbers is used by engineers as the manning
coefficient, n, for smooth wall pipes?

0.005 or 0.008

0.009 or 0.010

0.012 or 0.013

0.015 or 0.025

What is the time required for a drop of water to fall at the most
remote part of the drainage area and flow to a point in the system
called?

Time of Concentration

Time of Flow

Average Flow

Design Flow

How is Average Flow calculated?
Rational Method

Product of the manning coefficient and Peak Flow

Based on existing data or specified

Product of the Peaking Factor and Inlet Headwater
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www.concrete-pipe.org

For more information:

http://www.fhwa.dot.gov/engineering/hydraulics/

Thank you for participating in ACPA’s online training.

Please send us an email at info@concrete-pipe.org if you

would like to suggest a training topic to be added in the

future. In the subject line include “online training topic.”


