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RUNOFF CONTROL ELEMENTS IN DUAL DRAINAGE CONCEPT 

Hydrology Surface flow Undreground 
flow 

Hydrology Surface flow 
Underground 

flow 

 In link/node simulating models runoff control elements 
• Grate inlets• Curb opening inlets• Slotted inlets• Combination inlets   

are 
   links between surface runoff  routing model, simulating hydraulics on the 

catchments surface and a pipe flow model simulating the hydraulics of in 
the pipe system.  



POINT AND LINEAR DRAINAGE 



LABORATORY TRENCH TESTING 

Liquid velocity and height changes at 
successive cross sections along the 
trench  

Effects of slope and run 
length can be modeled in 
some degree in laboratory 

conditions 
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TRENCH OUTLET TYPES AND MODELING 



CASE STUDY- KRALJEVO WARHOUSE 
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TRENCH MODELING AND RESULTS 
Hydraulic calculation for ACO DRAIN®

 
channel systems

(Based on the differential equation for steady, non-uniform, flow in open channels)
Project: Carinarnica Kraljevo

Design Office:
Run Identity: 7

Copyright ACO drain passavant.
Unauthorised reproduction is strictly prohibited.

Operator: Date: 27.03.2012

NOTE: The calculation assumes that the channel flow is not
restricted by the capacity of the continuing sewer system.

Liquid: Water
Kinematic viscosity (cm²/s): 0.01

ACO DRAIN®  System: V 100  Multiline
Roughness coefficient: 95

Outlet type:

Outflow (l/s): 16.05
Minimum freeboard (mm): -5.99,  X =  33.18 m

Channel capacity (%): 103.42

Results

Input Flow velocity (m/s)
Outflow (l/s)

Vertical scale 1:
Horizontal scale 1:

Copyright  ACO Eastern Group©

ACO gradevinski elementi doo 

Mala pruga 39a 
 

 

11283 Beograd
Phone: +381 11 37777 91
Facsimile: +381 11 3757 618
E-mail: aco@aco.rs
Internet: www.aco.rs
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Comparison of these hydraulic profiles 
induced division of trench drain into 5 

equal length sections, with the 
appropriate catchments subdivision.  



SENSITIVITY ANALYSIS - ROUGHNESS AND PONDING 

The scenarios of limited sensitive analysis are: 
  channel K7 is rectangular with roughness n = 0.015 or 
     n = 0.024, with no ponding area in junctions 
  channel K7 is rectangular with roughness n = 0.015 or  
     n = 0.024, with  ponding area of 10m2 in junctions 



CONCLUSIONS 
 The design flow capacity for channel decreases with Manning’s n-value   

increase 
 Peak inflows to middle positioned junctions are higher when pond areas 

has been jointed to trench drain 
 Peak outflows at the end junction are higher when pond areas has been 

jointed, the difference might been significant for network sizing 
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