
                            
 

ote: Therial volume details are meant for guidance purposes only and have been calculated using the 
internal dimensions of the timber shuttering system method of installation. It assumes a material 
depth of 15mm below the frame flange and 20mm above.    

 

 

Proteus grating water clearing area vs DN 150 Gully Outlet Pipe 

This analysis was to determine the water clearing performance of the Proteus grating in 

relation to the typical drainage network in which it is situated. It is usual for a gully 

arrangement to have DN150 outlet, it was this measure used to determine the clearing 

capacity and comparison 

Area of 150mm pipe:  
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Radius is half of diameter therefore:  
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𝐴 =17671mm2                                                                                                                                                                                fig 1  

As shown in fig 1 on the right: 

 

 

The water clearing area (the clear space that water can pass through) of the Proteus gully 

has been measured as 0.09967m2 (99670mm2) using the methodology as described in 

Highways England HA102 as shown in the calcualtor extract below: 
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≤30 30.1-45 45.1-60 60.1-80 80.1-110

30 45 60 80 110Design Value Gd (s/m2)

HA102 Grating determination rating

Waterway Area (M
2
)= 0.09967

→→Decreasing hydraulic capacity→→

Grating type
Range of G (s/m2)

Calculate the waterway Area and enter it into the box below in M2

HA102/00 Grating Classification

Design Value Grating Type

60 R

Ag Value (M2)= 0.1684

Chose the units slot orientation (coeffecient Cb)

HA102/00 Grating Type Calculator

Calculate the Ag value and enter it into the box below in M2

Transverse Other bar Alignments

Transverse Bars

Grating which is at 90O± 10O to 

the direction of flow

Other Bar Alignments

i.e. Longitudinal, diagonal and 

bars curved in plan

1.

2.
Ag= Area of the 

smallest rectangle 

with two sides 

parallel to the kerb 

that contains all the 

slots in the grating

(Pictured in red)

3.
Waterway area= 

The Total area of 

all the slots in a 

grating through 

which water can 

pass.

(Pictured in red)
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Fig 1 



                            
 

 

 

 

 

 

The calculations determine that the Proteus grating has a water clearing area 

that is 5.5 times bigger than the DN150 pipe  

 

Proteus grating water clearing area vs Watershed 450x450 clear opening 
grating 

The water clearing area nearest the kerb is critical as this is where the head of water is 

highest (shown in fig 2 below). There is a positive correlation between the magnitude of the 

head of water and the volume of water that is passed through a gully due to the higher 

pressure that is generated.  

A larger water clearing area will also improve the volumetric flow of water. These two points 

mean that a large water clearing area towards the kerb face will be able to pass a far larger 

volume of water. 

The water clearing area of the Proteus gully has been compared to the Watershed 450x450 

clear opening gully product ref. HR833 in CAD software as shown below:  

 

Note: DMRB Volume 4 Section 2 Part 5 HA104/09 Chapter 5 Design Requirements Gully Tops 

parapgraph 5.3 states Of the total waterway area, there should be a minimum waterway area of 

45 cm2 between the kerb face of the frame and a parallel line 50 mm distant, and there should 

be a minimum waterway area of 65 cm2 between the kerb face of the frame and a parallel line 

90 mm distant 
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The overall water clearing area of the Watershed 450x450 HR833 is stated within literature 

as 1221cm2. All of the different water clearing areas are converted into mm2 and are shown 

in the table below:  

 

 

 

 

This confirms that the Proteus grating has a greater water clearing area closer to the kerb 

than the Watershed 450x450 . This is shown by a 26% higher water clearing area at 50mm 

and a 28% higher water clearing area at 90mm.  

While the comparison has been made against a grating with a 450x450 opening it must be 

noted that it is common practice for smaller gratings to be used within the network. Design 

requirements contained within paragraph 5.3 of Chapter 5 Gully tops of HA104/09 (now 

CD534) states a minumum waterway area of 900cm2 often resulting in gratings of a 370x430 

clear opening being used.  Meaning that the gain in hydraulic performance would be even 

greater if this comparison had also been made.  

 

 

 

 

 

 

 

                                                          fig 2 

 

 
 

HA104/09 Chapter 5 paragraph 5.3 Proteus BY40 Watershed HR833 

50mm Water Clearing Area (mm2) 10920 8675 

90mm Water Clearing Area (mm2) 26180 20510 
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