
       
 

 

                 
           

               
       
         
           
   

             
         

             
       

         
             

           
               
 

 

             
       
           

   

     

             
     
           
           
         

 

                 
               

           

                        

     

     
 

Landscaping 

CI/SfB I I (52.5) I f I I 

Charcon Radii, crossings, junctions and bends
 
Installation design 

Radii 

Highway/Mini Highway: 

• To form external radii of 25 metres or less 
(minimum 6 m), special radius units should 
be used (see table, right). As these do not 
cover all individual radius dimensions, 
some slight gaps are required between 
units as indicated in Highway radii gap 
widths table, right. 

• For external radii greater than 25 metres, 
lay straight units with open joints. 

• To form internal radii (minimum 6 metres), 
use 7/6 internal radius units. 

Clearway/Safeticurb: 

• Where necessary, standard (straight) units 
may be laid to form radii or bends. 

• Safeticurb units: alignment ring within 
bore acts as a former for infill mortars to 
seal joint. 

Crossings 

Highway/Mini Highway: 

• Use crossing base units to carry drainage 
runs under side roads/vehicular crossing 
points (see Fig 1) Grid units available 
(see Fig 6). 

Safeticurb (DBK unit only): 

• To continue linear drainage at road junctions, 
kerb crossing points (pedestrian/vehicular), 
use transition units to reduce kerb height 
to road level. These connect with standard 
grid or slot units as necessary. 

Junctions/sharp bends 

Clearway/Safeticurb: 

• Use silt box top at outlets or with suitable 
uPVC pipe fittings (cut to fit) to form junctions 
or sharp bends (see Figs 16a, 16b). 

Highway radii gap widths 

Radius (m) Radius unit Top and 
reference base gap 

6 7/6 2 

7.5 10/8 3 

9 10.8 2 

10.5 25/11 4 

12 25/11 1 

15 25/11 2 

20 25/11 5 

26 Straight 7 



       
 

                       

                         

Charcon Radii, crossings, junctions and bends
 
Installation design 

Fig 1. Highway crossing – base unit Fig 2. Highway – typical kerb crossing 

Fig 3. Highway – typical side road (plan view) Fig 4. Highway – vehicular crossing 



       
 

 

           
         
         
           

       

           
           

         
   

           
             
             
             

       
   

         
   

               

             
           

             
               

 

 

     

       
               
             

             
 

             

               
                   

       
         

       

           
   

Charcon Radii, crossings, junctions and bends
 
Installation design
 

General principles 

All units are unreinforced: protect from stresses 
caused by thermal expansion of cementitious 
paving materials. Leave 1mm gap between 
each unit to prevent damage from thermal 
expansion of the units themselves. 

Expansion joints MUST be installed on each 
side of drainage runs in concrete pavements 
or those incorporating a cement bound/lean 
mix concrete roadbase. 

DO NOT place these joints directly adjacent 
to any trafficked unit as this would allow 
units to rock under trafficking and may 
allow water ingress into the base or 
subgrade. Recommended position of 
joints (minimum distances): 

• 600 mm from Clearway/Safeticurb units 
(see Figs 1214). 

• 125 mm from Highway units (see Figs 56). 

Note: As Highway units are not regularly trafficked, 
expansion joints could be placed directly against 
them. However, 125 mm distance is recommended 

to avoid ingress of water between the unit and 

carriageway construction. 

Base foundations 

Recommended typical foundations are: 

• for Clearway/Safeticurb: minimum 150 
mm depth of ST4 concrete with a 25 mm 
bed of Class 1 mortar (1:3 cement: sand) 
to allow easy adjustment of units to line 
and level. 

• for Highway: minimum 75 mm of concrete. 

Note: Strength, overall depth and width of the base 

may need to be increased when laid on low  strength 

subgrades. 

Haunching 

Recommended typical haunches (to within 
100 mm of top unit) are: 

• For Clearway/Safeticurb: ST4 concrete. 

• For Highway: ST1 concrete minimum 
125 mm width. 



       
 

   

 

 

 

   

  
 

 

   

 

 
 

 

 

  
 

   

 

 

 

                          

 

 
 

  

  

   
    

    

  
  

 
  

 
 

 

 
 

 
 

 
 

 

 
    

 

 

  

 

 
 

  
 

 
 

 
  

  
  

 
 

 

  
  

  
  

 
    

  

  
  

  
 

 

 

  

  

   

 
 

 

 

 

  

  
 

    
     

   

         

 

  

 

 
 

 

 

                

   

Charcon Radii, crossings, junctions and bends
 
Installation design 

Extent of additional 
Highway haunching required 

to ensure lateral stability 
on minor roads with minimal 
depth of carri Channel grating 

100 mm max 

Concrete base & haunch 
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Footway or verge construction 
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Class 1 mortar Top unit 

15
 

45
 20
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Class 1 Mortar* 

Standard highway 
Base Unit 

Concrete haunch 

125 min 460 
min 125 460 

Fig 5. Standard top base unit Fig 5a. Highway joint detail Fig 6. Channel grating/concrete drainage top 

Mini Highway/Highway Ultra 

Footway level 
Mini highway top unit 

100 100 

100 

Footway level 
Carriage level 

Cover plate 

Sub base 

Mini highway 
base unit 

Concrete base and haunch 

Pavement 

Sub base 

150 

Asphalt Highway Ultra 

Base course 

150 150 

100 

55
5 

(6
05

,5
05

) 

100 100 

Sub base 

ST4 concrete 

Carriage level 

Mini highway 
base unit 

Concrete base and haunch 

Fig 7. Mini Highway standard installation Fig 8. Mini Highway crossing detail Fig 9. Highway Ultra installation 



       
 

 

  
 

  
 

 

  
  

 

     

  

 

 
 

  

  

   
    

    

  
  

 
  

 
 

 

 
 

 
 

 
 

 

 
    

 

 

  

 

 
 

  
 

 
 

 
  

  
  

 
 

 

  
  

  
  

 
    

  

  
  

  
 

 

 

  

  

   

 
 

 

 

 

  

  
 

    
     

   

 

 
 

  

  

   
    

    

  
  

 
  

 
 

 

 
 

 
 

 
 

 

 
    

 

 

  

 

 
 

  
 

 
 

 
  

  
  

 
 

 

  
  

  
  

 
    

  

  
  

  
 

 

 

  

  

   

 
 

 

 

 

  

  
 

    
     

   

 

 
 

  

  

   
    

    

  
  

 
  

 
 

 

 
 

 
 

 
 

 

 
    

 

 

  

 

 
 

  
 

 
 

 
  

  
  

 
 

 

  
  

  
  

 
    

  

  
  

  
 

 

 

  

  

   

 
 

 

 

 

  

  
 

    
     

   

                                    

   

 

 

 

 
 

 

 

  
  

   
  

  
  

  

                 

Charcon Radii, crossings, junctions and bends
 
Installation design 

150 

150 

150 

Sub base 

Sub base 

150 

150 

Hard landscaping HydroKerb SiltHydroKerb 
to footway box top 

Footway level Base course 

125 
Hard landscaping to footway 

HydroKerb top 
Footway level 

Base course
 
125
 

Carriage level 
910 mm 
approx 480 mm max
 

depending on
 
base unit used
 

Hydrokerb 
base unit 

160 dia "flexi pipe" (not supplied) 
25 mm class 1 
mortar mix 1:3 

ST1 concrete 
ST4 concrete bed & haunch 
bed & haunch 

Fig 10. HydroKerb standard installation Fig 11. HydroKerb sump unit installation 

Clearway/Safeticurb 

Linear drainage unit 

600 mm nominal 

Allowance made 
for expansion of 

ST4 concrete bed cementitious 
and haunch. Haunch to roadbase or 
extend to half unit height. reinforcement of 

3-6 mm 

150 
min 150 

min 

Wearing Course 
Base Course 

Wearing Course 
Base Course 

Bitumous 
road base 

Cementitious 
road base 

25mm class 1 concrete surround 
mortar mix 1:3 

Fig 12. Basic unit – flexible/semiflexible installation 

Linear drainage unit 

3-6 mm
 
600 mm nominal
 600 mm nominal 

expansion joint 25mm thick highly 
as opposite compressible joint 

filler topped 
25mm class 1 with 25x25mm 

150 
min 

150 
min 

RC slab 

mortar mix 1:3 polysulphide or 
similar mastic sealant 

Fig 13. Basic unit – rigid installation 

Stretcher course 
of CBP on mortar or 

Linear drainage unit 50mm of granolithic 
concrete Charcon Europa 

3-6 mm 

150 
min 

100 100 
Sand bed 

PC Kerb as 
edge restraint 

Block Paving 

25mm class 1
 
mortar mix 1:3
 

25mm class 1 
ST4 concrete mortar mix 1:3 
bed and haunch 

Fig 14. Basic unit – block paved installation 



       
 

 

           
         
   

           
         

           
         
       

     

           
           

         

         
 

       

     

     

           
 

     

           
               

       
           
           

           

         
             

           
 

           
         

           
             

             

     

         
         

               
       

           
             

         

         
               

     

           

         
               

     

Charcon Radii, crossings, junctions and bends
 
Installation design
 

General principles 

Details of outlet units an inspection access 
differ according to which linear drainage 
system is used. 

In any system, silt or detritus should 
normally be prevented from entering the 
main drainage sewer. An outfall chamber is 
required to enable silt collection before 
onward connection to a sewer. 

Types of outfall chamber 

• trapped precast concrete, clay or plastic 
gully pots. Gully pot capacity may be 
insufficient for some larger linear drainage 
installations. 

• Purposebuilt brick or concrete 
inspection chamber. 

• Precast concrete manhole rings. 

• Dedicated sump unit. 

Select outfall pipe diameter/gradient 

Care should be taken to ensure 
sufficient capacity. 

Highway (see Fig 17) 

Standard outlet formed using two base outlet 
units (in place of standard base units) to give 
full width rectangular outlet 400x275mm. 
(shallow and deep base outlet units available). 
Positioning is not critical, but should allow 
access for suction pipe from gully emptier. 

Discharge capacity may be increased by 
installing more than one pair of Base 
Outlet units discharging into the same 
outfall chamber. 

For larger schemes, chambers to be detailed 
in accordance with. The Specification for 
Highway works, clauses 507 and 508. For 
larger outfall pipes it may be necessary to 
incorporate a manhole access at rear of run. 

Clearway/Safeticurb (see Fig 18) 

Select outfall chamber, pipe dimension and 
pipe gradient to suit system capacity. 

Position a silt box top on two courses of 
engineering brickwork over the selected 
outfall chamber/silt trap to give access 
(via the silt box lid) for silt removal. 

HydroKerb sump unit (see Fig 19) 

With hinged, removable lid for inspection 
access, is placed over sump unit in place 
of standard top units. 

Mini Highway sump unit (see Fig 20) 

With hinged, removable lid for inspection 
access, is placed over inflow unit in place 
of standard top units. 



       
 

     

           

       

Charcon Radii, crossings, junctions and bends
 
Installation design 

Fig 15. Clearway/Safeticurb outlet/junction 

Fig 16a. Clearway/Safeticurb junction bends 

Fig 16b. xx section (from Fig 16a.) 
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Charcon Radii, crossings, junctions and bends
 
Installation design 

Silt Box Top 
& Cover 

Base Outlet Units 
(paired) 

Pre-cast concrete 
inspection chamber 150mm Concrete 

surround 

S ot Gr d 

S ot 

Silt Box Top 

Fig 17. Highway outlet construction Fig 18. Clearway/Safeticurb outlet construction 

CHARCON 

MINI 

HIGHWAY 

BSEN124 

D400 

440 mm clear opening 
253 mm

ear opening 

440 

500 

320 

120 

120 

Sump Unit 

Silt Box Top 

160mm 

Silt Box Top 

Inflow unit
 

Standard
 
Gulley Pot
 

160mm 

Fig 19. HydroKerb sump unit Fig 20. Mini Highway sump unit 

Hulland Ward, Ashbourne, 
Derbyshire DE6 3ET 

Tel: 01335 372222 
Fax: 01335 370074 

www.aggregate.com 

The information contained within this publication was accurate at time of 
production. However, Aggregate Industries reserves the right to introduce 

modifications or changes to detail at any time without notice. No charge is 
levied for this publication or advice therein, and accordingly the company, 
its employees and authorised agents can accept no liability whatsoever, 
either indirectly or directly arising from the use of its products in connection 

©Aggregate Industries UK Limited. July 2013 with any information or advice contained in this guide. 


