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Example Problem 4A-6_2, Calculating Spread (Multi-Triangle)  
Determine Spread (T) for a multi-triangle depressed gutter section. 
 
Given: 

 PC Pavement = 31-foot B-B. 

 Depressed gutter section: Tw = 3 ft. 

 Cross slope of depressed gutter: Sw = 0.045 ft/ft. 

 Cross slope of driving lane: Sx = 0.020 ft/ft. 

 Manning’s coefficient: n = 0.016. 

 Total gutter flow: Q = 2.4 ft3/s. 

 Longitudinal grade: SL = 0.005 ft/ft. 

 Empirical Coefficient: Ku = 0.56. 

 

Calculate the spread (T). 

Solution: 

1. Since the flow outside the depressed gutter section (Qs) and spread (T) are unknowns, a trial 
and error process is required. First, determine the spread using Equation 4A-6_4 and 
assuming that all the flow will take place in the depressed section of the gutter. Use Sw for 
cross slope.  
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The spread (T) is more than the 3 foot depressed gutter section (Tw). Therefore, a multi-triangle 
section is involved.   

 

2. Make an initial estimate of the flow outside of the depressed gutter section (Qs). Try Qs = 0.60 
ft3/s. Use Equation 4A-6_6 to calculate spread outside of the depressed gutter section: 
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3. Use Equation 4A-6_3 to solve for Qs using Ts: 

Qs = L
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If the estimated Qs is within 5% of the calculated Qs then T = Tw + Ts. If not, try another 
estimate for Qs and repeat the process.  
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4. In this example the calculated Qs differs from the estimated Qs by more than 5%. Try Qs = 0.8 
ft3/s and use Equation 4A-6_6 to calculate spread outside of the depressed gutter section: 
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= 7.54 ft. 

 

5. Use Equation 4A-6_3 to solve for Qs using Ts: 

Qs = L
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s
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×  = 0.0057.54020.0
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0.56 2.671.67× = 0.79 ft3/s. 

The calculated Qs is less than 5% from the estimated Qs.  

 

6. Use Equation 4A-6_5 to calculate spread: 

T = Tw + Ts = 3 + 7.54 = 10.54 ft. 
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Example Problem 4A-6_2, Calculating Spread (Multi-Triangle) 

Determine Spread (T) for a multi-triangle depressed gutter section.


Given:



PC Pavement = 31-foot B-B.



Depressed gutter section: Tw = 3 ft.



Cross slope of depressed gutter: Sw = 0.045 ft/ft.



Cross slope of driving lane: Sx = 0.020 ft/ft.



Manning’s coefficient: n = 0.016.



Total gutter flow: Q = 2.4 ft3/s.



Longitudinal grade: SL = 0.005 ft/ft.



Empirical Coefficient: Ku = 0.56.


Calculate the spread (T).


Solution:


1.
Since the flow outside the depressed gutter section (Qs) and spread (T) are unknowns, a trial and error process is required. First, determine the spread using Equation 4A-6_4 and assuming that all the flow will take place in the depressed section of the gutter. Use Sw for cross slope. 
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The spread (T) is more than the 3 foot depressed gutter section (Tw). Therefore, a multi-triangle section is involved.  

2.
Make an initial estimate of the flow outside of the depressed gutter section (Qs). Try Qs = 0.60 ft3/s. Use Equation 4A-6_6 to calculate spread outside of the depressed gutter section:
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3.
Use Equation 4A-6_3 to solve for Qs using Ts:


Qs = 
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If the estimated Qs is within 5% of the calculated Qs then T = Tw + Ts. If not, try another estimate for Qs and repeat the process. 

4.
In this example the calculated Qs differs from the estimated Qs by more than 5%. Try Qs = 0.8 ft3/s and use Equation 4A-6_6 to calculate spread outside of the depressed gutter section:
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= 7.54 ft.

5.
Use Equation 4A-6_3 to solve for Qs using Ts:


Qs = 
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The calculated Qs is less than 5% from the estimated Qs. 

6.
Use Equation 4A-6_5 to calculate spread:


T = Tw + Ts = 3 + 7.54 = 10.54 ft.
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