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Parameter Surface Water Sewers

Minimum depth

1.2m cover under highways

0.9m elsewhers

Maximum depth

Mormally Sm

Minimum sewer size

225mm

Runoff factors for pipe sizing

100% paved and roof surfaces

0% off pervious surfaces

Rainfall for initial pipe sizing

S0mmJ/hr rainfall intensity

Minimum velocity {pipe full)

1.0mis

Flooding

Checks made for adequate protection *

Mo flooding for return period less than 30 years except
where explicitly planned

Simulation modelling iz required for sites greater than

24ha**
Roughness — ks 0.6mim
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Trench width Trench width Finished ground
l—] Finished ground level. l—] leved.
T Well Compacted backfill of 1 ;
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refer to Roads Divsion's pipes.

150mm concrete

specifications.
bed & surround.

X /Bedding material to LSA requirments
— 150mm or 1/4 pipe diameter
whichever is larger.
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IF DEPTH OF COVER =1.2 M
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1 Overview

This technical note reviews the feasibility and efficiency of using other types of gully gratings/inlets to
accommodate surface water run-off along the new BusConnects Core Bus Corridors, while re-using the
existing drainage infrastructure.

Gullies are the primary collection system where kerbs are present to drain the carriageway and hard surfaces
around the city. The selection of the most suitable type of gully grating is being sought to increase safety on
cycleways and increase the ride quality along bus lanes.

Most routes along the Dublin BusConnects Core Bus Corridors are along National Roads. Therefore, this
document has been prepared with reference to the following NRA Documents and requirements:

1 Volume 4 Section 2 Part 3 NRA HD 33/15 Drainage Systems for National Roads
1 Volume 4 Section 2 Part 3 NRA HD 102/15 Spacing of Road Gullies

The design procedure used for the determination of the allowable spacing for the road gullies/ kerb inlets is
that as describe in Volume 4 Section 2 Part 3 NRA HD 102/15 Spacing of Road Gullies (referred herein as the
Standard). Four different stormwater collection systems are considered for comparison within this document:

1. Gully Collection System #1: Typical Gully (See Figure 1)
This option considers the use of a standard gully grating and in situ block work gully pot, laid adjacent to the
carriageway kerb, allowing for a total carriageway surcharge flow width of 0.5m from the kerb.

2. Gully Collection System #2: 0.5m Wide Kerb Inlet Gully (See Figure 2)
This option considers the use of a 0.5m wide kerb inlet gully, allowing for a total carriageway surcharge flow
width of 0.5m from the kerb. Depending on site specific conditions (kerb profile), the use of a standard or non-
standard unit will be required.

3. Gully Collection System #3: Proprietary Split Grating and Kerb Gully Unit (See Figure 3)
This option considers the use of a standard split grating and kerb gully unit which would fit the finished kerb
cross section. This option allows for a total carriageway surcharge flow width of 0.5m from the kerb.

4. Gully Collection System #4: Narrow Profile Gully (See Figure 4)
This option considers the use of a narrow profile gully, with standard DCC or TII gully pots and an allowable
surcharge flow width of 0.5m from the kerb.
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1.1.1 Gully Collection System #1

Figure 1 shows the Tll Standard Construction Detail for in-situ concrete and blockwork gullies. Figure 2
shows blockwork gullies connections to the surface water system from the Greater Dublin Regional Code of
Practice for Drainage Works.

Figure 1: Gully Collection System #1: Typical In-Situ and Blockwork Gullies
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1.1.2 Gully Collection System #2

Depending on site specific conditions (kerb profile), a standard or non-standard kerb inlet unit would be
appropriate for the collection system. Figure 3 illustrates the location where a standard kerb inlet unit would
be suitable, due to the depth of the kerb between the cycleway and bus lane.

Figure 4 shows a typical section, and plan, of the gully pot and a non-standard kerb gully unit. The non-standard
unit would be required for this system as the proposed geometry of the kerb line between the bus lane and the
cycleway such that a side inlet gully would not fit into the proposed profile.

Figure 3: Site condition allowing for use of standard kerb inlet gully unit

Figure 4: Gully Collection System #2: Non-standard 0.5m Wide Kerb Inlet
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1.13 Gully Collection System #3

The proposed Proprietary grating and kerb gully unit is as shown in Figure 5.

Figure 6 and Figure 7 provide a street view of the typical installation, and the hinged opening respectively, of
this type of unit.

Figure 5: Gully Collection System #3: Proprietary Split Grating and Kerb Gully Unit

125 180

\r—

255 x 360
470

The total collection area (grating and side inlet) of this unit is 650cm?.

The maximum spacing of this split grating and kerb collection system was determined from first principles
using the formulas within Sections 5.12, 5.13, 5.14, 5.15, and 5.17 of the Standard.

The maximum spacing has been determined by calculating the specific G Value for the combined unit based
on assumptions of the Ag and P values (it should be noted that relatively large variations in these values have
minimal impact on the overall maximum spacing). The collection efficiency of the side inlet and the gully grating
were calculated independently, and the value of the more efficient component was used as the design
efficiency to determine the maximum spacing.

- Figure 6: Typical Installation of Split Grating and Kerb Figure 7: Typical Hinged Opening
| Gully Unit of Split Grating and Kerb Gully Unit
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1.1.4 Gully Collection System #4

The Proteus D400 Narrow Profile Hinged Gully Grating is a proprietary gully unit shown in Figure 8 and Figure
9. With a grating profile of less than 300mm wide, this innovative product design avoids excessive clipping by
traffic and is safer for cyclists who are sometimes put at risk when swerving to avoid typical gully ironwork in
the road.

Figure 8: Gully Collection System #4: Typical Narrow Profile Gully Unit
469

1111
1
111l
1
T Il

455

Figure 9: Typical Narrow Profile Gully Unit

The Solution
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The design rainfall intensity was calculated using Equation (1) of the Standard using the following criteria:

Design Storm Return Period 1Years In accordance with Section 6 of HD 33/15
Critical Storm Duration 5 Minutes In accordance with Section 5 of HD 102/15
2minM5 (rainfall depth occurring in 2 3.14 mm Derived from Flood Studies Report maps

minutes with a return period of 5 years)

Climate Change Allowance 20% In accordance with Dublin City Council Development Plan 2016 - 2022

Based on these criteria, the design rainfall is 52.08mm/hr.

The maintenance factor applied for the various options in considered to be 1.0 (well-maintained urban roads).

The design tables within Appendix C of the HD 102/15 were used in combination with Equation (2) to determine
the maximum drainage unit spacings. The calculation assumes that the footpath and cycleway would drain
towards the bus lane, with the collection units located along the kerb between the bus lane and the cycle lane.

The design catchment width will ultimately be determined by the collective drainage design for the footpath,
cycleway, and carriageway. Depending on site specific conditions along the various corridors (e.g. longitudinal
gradient, crossfall etc.) it may be necessary to utilise a dual collection unit with one unit collecting drainage
from the cycleway/footpath and one unit collecting the carriageway drainage.

Therefore, the design catchment width may vary to include the footpath, cycleway, and carriageway in some
areas, and the carriageway only in other areas. As a result, this document considers the required spacing of
the drainage units, for the above-mentioned options, for a catchment width of 10.5m (footpath, cycleway &
carriageway) and 6.5m (carriageway only).

Gully tops shall meet the requirements of EN124 load classifications; the appropriate class of a manhole top
or a gully top to be used depends upon the place of installation. The minimum class recommended for use in
each group is shown in brackets.

— Group 3 (at least class C 250): Pedestrian areas and comparable areas, car parks or car parking decks.
For gully tops, installed in the area of kerbside channels of roads (Figure 10) which, when measured from the
kerb edge, extends a maximum of 0.5 m into the carriageway and a maximum of 0.2 m into the pedestrian
area.

— Group 4 (at least class D 400): Carriageways of roads (including pedestrian streets), hard shoulders (Figure
11) and parking areas, for all types of road vehicles
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Figure 10: Typical highway cross- section showing the location of the groups

For concave gratings the places of installation shall be limited to the following places of intended uses:
— Groups 1,2 and 3;

— Group 4, for parking areas only.
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Figure 11: Typical detail of a hard shoulder showing the location of the groups
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2 Comparison of Options

The maximum spacing of gullies, non-standard kerb inlets, split grating and kerb units for the various road
gradients and crossfalls is shown in Table 1. A comparison of the spacings for the carriageway, footpath and
cycleway catchment and the carriageway catchment only, is also shown.

Table 1: Comparison of various collection systems:

Drainage of Footpath, Cycleway & Carriageway 10.5m Catchment

Crossfall (Sc) Gradient (Si) System #1. System #2: System #3: System #4:
Typical Gully Non-standard Split Grating and Narrow Gully
Max Spacing (m) Kerb Inlet Kerb Gully Unit  Max Spacing (m)
Max Spacing (m) Max Spacing (m)

1/60 1/300 1.19 1.01 1.16 1.19
1/150 1.65 1.28 1.63 1.65
1/100 2.01 1.46 1.97 2.01
1/80 2.19 1.55 2.20 2.29
1/60 2.56 1.65 2.51 2.56
1/50 2.74 1.65 2.74 2.83
1/40 3.02 1.74 3.04 3.11
1/30 3.47 Not Efficient 3.47 3.66
1/20 421 Not Efficient 4.16 4.39
1/15 4.75 Not Efficient 472 5.03

1/50 1/300 1.55 1.37 1.56 1.55
1/150 2.19 1.74 2.17 2.19
1/100 2.65 1.92 2.63 2.74
1/80 2.93 2.01 291 3.02
1/60 3.38 2.19 3.33 3.47
1/50 3.66 2.19 3.62 3.84
1/40 411 2.29 4.00 421
1/30 4.66 Not Efficient 454 4.85
1/20 5.58 Not Efficient 5.41 5.85
1/15 6.31 Not Efficient 6.10 6.77

1/40 1/300 2.29 1.92 221 2.29
1/150 3.11 2.47 3.06 3.20
1/100 3.84 2.74 3.69 3.93
1/80 4.21 2.93 4.08 4.39
1/60 4.85 3.11 4.63 5.03
1/50 5.30 3.11 5.01 5.49
1/40 5.85 3.20 551 6.13
1/30 6.67 Not Efficient 6.21 6.95
1/20 7.95 Not Efficient 7.28 8.41
1/15 8.96 Not Efficient 8.09 9.60

1/30 1/300 3.57 3.02 3.44 3.66
1/150 5.03 3.84 4.69 5.12
1/100 6.03 4.30 5.58 6.22




Mott MacDonald/ AECOM

Drainage of Footpath, Cycleway & Carriageway 10.5m Catchment

Crossfall (Sc) Gradient (Si) System #1. System #2: System #3: System #4:
Typical Gully Non-standard Split Grating and Narrow Gully
Max Spacing (m) Kerb Inlet Kerb Gully Unit  Max Spacing (m)
Max Spacing (m)  Max Spacing (m)
1/80 6.77 4.57 6.12 6.95
1/60 7.68 4.75 6.87 7.95
1/50 8.32 4.94 7.37 8.69
1/40 9.23 Not Efficient 8.00 9.69
1/30 10.42 Not Efficient 8.83 11.06
1/20 12.43 Not Efficient 9.99 13.35
1/15 13.90 Not Efficient 10.73 15.18

1/25 1/300 4.85 4.02 4.50 4.94
1/150 6.67 5.12 6.05 6.95
1/100 8.14 5.76 7.11 8.41
1/80 8.96 6.03 7.73 9.33
1/60 10.24 6.31 8.56 10.70
1/50 11.06 6.40 9.09 11.70
1/40 12.25 Not Efficient 9.73 12.98
1/30 13.81 Not Efficient 10.50 14.81
1/20 16.37 Not Efficient Not Efficient 17.83
1/15 18.29 Not Efficient Not Efficient 20.30

1/20 1/300 6.95 5.85 6.14 7.13
1/150 9.60 7.31 8.02 9.87
1/100 11.52 8.23 9.20 12.07
1/80 12.80 8.59 9.83 13.35
1/60 14.54 8.96 10.59 15.27
1/50 15.73 8.96 11.01 16.64
1/40 17.28 Not Efficient Not Efficient 18.47
1/30 19.48 Not Efficient Not Efficient 21.12
1/20 22.86 Not Efficient Not Efficient 25.33
1/15 25.51 Not Efficient Not Efficient 28.71

1/15 1/300 10.97 9.14 8.73 11.25
1/150 15.09 11.52 10.64 15.73
1/100 18.10 12.80 Not Efficient 19.02
1/80 19.93 13.35 Not Efficient 21.12
1/60 22.58 13.81 Not Efficient 24.14
1/50 24.41 Not Efficient Not Efficient 26.24
1/40 26.79 Not Efficient Not Efficient 29.08
1/30 29.99 Not Efficient Not Efficient 33.10
1/20 34.84 Not Efficient Not Efficient 39.50
1/15 38.40 Not Efficient Not Efficient 44.62
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Drainage of Carriageway 6.5m Catchment Only

Crossfall (Sc) Gradient (Sv) System #1: System #2: System #3: System #4:
Typical Gully Non-standard Split Gratingand  Narrow Profile
Max Spacing (m) Kerb Inlet Kerb Gully Unit Gully
Max Spacing (m)  Max Spacing (m)  Max Spacing (m)
1/60 1/300 1.92 1.62 1.88 1.92
1/150 2.66 2.07 2.63 2.66
1/100 3.25 2.36 3.19 3.25
1/80 354 251 3.55 3.69
1/60 414 2.66 4.06 414
1/50 4.43 2.66 4.42 4.58
1/40 4.87 2.81 491 5.02
1/30 5.61 Not Efficient 5.60 5.91
1/20 6.79 Not Efficient 6.72 7.09
1/15 7.68 Not Efficient 7.63 8.12
- ]
1/50 1/300 251 2.22 2.52 251
1/150 354 2.81 3.50 354
1/100 4.28 3.10 4.24 4.43
1/80 473 3.25 471 4.87
1/60 5.46 354 5.37 5.61
1/50 5.91 354 5.84 6.20
1/40 6.65 3.69 6.46 6.79
1/30 7.53 Not Efficient 7.34 7.83
1/20 9.01 Not Efficient 8.74 9.45
1/15 10.19 Not Efficient 9.85 10.93
- ]
1/40 1/300 3.69 3.10 3.58 3.69
1/150 5.02 3.99 4.95 5.17
1/100 6.20 4.43 5.96 6.35
1/80 6.79 4.73 6.59 7.09
1/60 7.83 5.02 7.48 8.12
1/50 8.57 5.02 8.09 8.86
1/40 9.45 517 8.90 9.90
1/30 10.78 Not Efficient 10.03 11.23
1/20 12.85 Not Efficient 11.76 13.59
1/15 14.47 Not Efficient 13.07 15.51
- ]
1/30 1/300 5.76 4.87 5.56 5.91
1/150 8.12 6.20 7.58 8.27
1/100 9.75 6.94 9.02 10.04
1/80 10.93 7.39 9.89 11.23
1/60 12.41 7.68 11.10 12.85

1/50 13.44 7.98 11.90 14.03
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Drainage of Carriageway 6.5m Catchment Only

Crossfall (Sc) Gradient (Sv) System #1: System #2: System #3: System #4:
Typical Gully Non-standard Split Gratingand  Narrow Profile
Max Spacing (m) Kerb Inlet Kerb Gully Unit Gully
Max Spacing (m)  Max Spacing (m)  Max Spacing (m)

1/40 14.92 Not Efficient 12.92 15.66

1/30 16.84 Not Efficient 14.27 17.87

1/20 20.09 Not Efficient 16.14 21.56

1/15 22.45 Not Efficient 17.33 24.52
- ]

1/25 1/300 7.83 6.50 7.28 7.98

1/150 10.78 8.27 9.77 11.23

1/100 13.15 9.31 11.48 13.59

1/80 14.47 9.75 12.49 15.07

1/60 16.54 10.19 13.83 17.28

1/50 17.87 10.34 14.68 18.91

1/40 19.79 Not Efficient 15.72 20.97

1/30 22.30 Not Efficient 16.96 23.93

1/20 26.44 Not Efficient Not Efficient 28.80

1/15 29.54 Not Efficient Not Efficient 32.79
- /007

1/20 1/300 11.23 9.45 9.92 11.52

1/150 1551 11.82 12.96 15.95

1/100 18.61 13.29 14.86 19.50

1/80 20.68 13.88 15.88 21.56

1/60 23.48 14.47 17.11 24.67

1/50 25.40 14.47 17.78 26.88

1/40 27.92 Not Efficient Not Efficient 29.84

1/30 31.46 Not Efficient Not Efficient 34.12

1/20 36.93 Not Efficient Not Efficient 40.91

1/15 4121 Not Efficient Not Efficient 46.38
- ]

1/15 1/300 17.72 14.77 14.10 18.17

1/150 24.37 18.61 17.19 25.40

1/100 29.24 20.68 Not Efficient 30.72

1/80 32.20 21.56 Not Efficient 34.12

1/60 36.48 22.30 Not Efficient 38.99

1/50 39.44 Not Efficient Not Efficient 42.39

1/40 43.28 Not Efficient Not Efficient 46.97

1/30 48.45 Not Efficient Not Efficient 53.47

1/20 56.27 Not Efficient Not Efficient 63.81

1/15 62.03 Not Efficient Not Efficient 72.08

For a typical road crossfall of 2.5% the efficiency of a narrow gully appears to be similar to a typical gully.
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3 Conclusion & Recommendations

A review of the allowable spacing of the various gully collection systems shows that in an urban situation a
side inlet kerb is the least efficient. If this option (side inlet kerb) was utilised, the number of gullies required
would increase by a factor of approx. 75%, when compared with the proposed options. This can be seen in
Table 1 which outlines the maximum gully/ kerb inlet spacing for the corresponding road gradients and
crossfalls.

Typical gully units, the split grating and kerb units and narrow profile gullies have similar discharge capacities
across the various gradients and crossfalls, with the narrow profile gullies proving to be slightly more efficient.

The split grating and kerb unit does not meet Dublin City Council drainage maintenance requirements and is
therefore not recommended.

The narrow profile gullies reduce risks associated with gully gratings being laid within the carriageway outside
the wheel running track of buses and will improve ride quality.

Correct construction of the gully pot blockwork and foundation to the appropriate standard, should mitigate
against the risk of settlement of gully pots.

Based on review of the existing drainage system, discussion with local authorities about the following surface
water collection strategy is being proposed to complement the narrow profile gully.

U Inthe interest of Water Quality all proposed gullies shall contain a sump that will trap debris & prevent
siltation, to enter the drainage networks.

0  Where existing gullies are present a narrow profile gully as shown in Appendix A should be retrofitted
wherever practicable.

0 Where existing combined gullies are in the carriageway, single units shall be connected using
separation chambers and rodding facility as detailed in Appendix B.

Refer to Table 2 for pros and cons of the use of a typical gully, kerb inlet gully, split grating and kerb gully and
narrow profile gullies.
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Table 2: Pros and Cons of Various Gully Units
Kerb Inlet Gully Unit

Typical Gully Unit

Split Grating and Kerb Gully Unit

Narrow Profile Gully Unit

Pros

Cons

Pros

Cons

Pros

Cons

Pros Cons

Widely used
drainage solution

Susceptible to
blockage by leaves
and debris

Widely used
drainage solution

Less efficient
solution

This split system
reduces the risk of
water ponding as
the kerb inlet
allows the capture
of runoff even if the
grating is blocked

Less commonly
used drainage
solution

Gully design, with
very high efficiency

Less commonly
used drainage
solution

Less expensive
capital costs

Location within the
carriageway.
Leading to
potential
maintenance issue

Simple hinged
mechanism to
allow for routine
maintenance

More expensive
capital cost due to
requirements for
non-standard units

Easier
maintenance
requirement during
a storm event

Slightly more
expensive capital
costs

Simple hinged
mechanism to
allow for routine
maintenance

Maintenance
requirements are
well understood by
operators

Settlement around
gullies could lead
to poor ride quality

Maintenance
requirements are
well understood by
operators

Susceptible to
blockage by leaves
and debris

Simple dual hinged
mechanism to
allow for routine
maintenance

Maintenance
requirements are
well understood by
operators

Higher
maintenance
requirement during
a storm event

Settlement around
gullies is lesser as
the system is
outside the wheel
track, thus
improving ride
quality

Settlement around
gullies is lesser as
the system is
outside the wheel
track, thus
improving ride
quality

Settlement around
gullies is lesser as
the system is
outside the wheel
track, thus
improving ride
quality
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A.1 Proposed Drainage Detalil
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A.2 Data Sheets — Proprietary Unit #4
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"T"MM" D400 Narrow Pro le Captive Hinged Grating

Proteus has been deigned to offer an alternative solution in situations where regular replacement
of traditional gratings occurs due to the units being directly in the wheel line, Proteus works by
maintaining water absorbing capability at the kerb face whilst placing the portion of the unit usually
in the wheel line below the road surface thereby making less susceptible to premature failure.

Proteus is manufactured in our UK foundry in Leicestershire to the highest safety, quality and
manufacturing standards.

Safety Water Clearing E ciency

We have developed a solution in Proteus that offers safe The ability of a grating to effectively remove surface
and predictable grating operation. The grating section water is most important along the kerb line where

is hinged and opens to 110 ensuring the opening 75% of water ows in typical rainfall conditions. Proteus
and closing sequence is safe, simple and predictable, has been designed to provide more than 2x the water
reducing risk of injury. At 300mm wide the grating is clearing area along the kerb line when compared to
designed to effectively remove storm water from the a standard 450 x 450 mm grating.

surface of the road whilst at the same time being out

i ) ) ) Proteus has a Type R designation in accordance with
of the wheel track of all vehicles including bicycles.

Appendix A. Table A.2 Determination of grating type
of Highways England Design Manual for Roads and
Bridges CD 526 Spacing of road gullies.

- Water Clearing Area cm?

50 mm from kerbface 11715
90 mm from kerbface 23114
d \
UJ 10 |
Il NS

I

2488

el 450 x 450 mm grating

Note: DMRB Volume 4 Section 2 Part 5 CD534
ection 2 Gully Tops paragraphs 2.14.2 & 2.14.3
tate: Of the total waterway area, there should be

minimum waterway area of 45 cm? between the
erb face of the frame and a parallel line 50 mm
istant, and there should be a minimum waterway
rea of 65 cm? between the kerb face

f the frame and a parallel line

O mm distant.



Durability

Its narrow grating pro le avoids excessive clipping by tra c, its patented!
angled bridge is designed to distribute stress and resist displacement
resulting in a solution that offers long term performance while

Multi-directional wedge seatings provide a large contact area
between the grating and frame sections. This aids stability
and resists lateral movement in the grating reducing

wear, increasing longevity even under

heavy tra c conditions.

UK IPO (Intellectual Property O ce) Grant Number GB2580253

Tel: +44 (0)1664 814014 www.saint-gobain-pam.co.uk 3



"T'VVVW D400 Narrow Pro le Captive Hinged Grating

Compatibility

The longevity of any ironwork asset is directly linked to its alignment and compatibility with the structure below.
It is vital that the dimensions of the frame match those of the opening of the chamber in ensuring the frame is
fully supported. Through its unique design Proteus has a large footprint speci cally designed to be compatible
with any standard 450 gully pot making it an ideal replacement for any existing gully installation.

=

Performance & compliance

T
4

ol

\Hkﬂ
Y/

Watershed 450x450 mm

Installation Guidance & Recommendations

Proteus is manufactured from highly durable 500/7
grade ductile iron, which offers the optimum strength
to weight ratio. It is designed, manufactured,

inspected and tested in accordance with the
stringent requirements of the European standard
BS EN124 2015 Pt 2.

In addition, Proteus is fully compliant with the
relevant requirements of sector speci cations
and design guidelines including

Highways England CD 534 Chamber tops
and gully tops for road drainage and services.

Highways England Section 507 Chambers

and Section 508 Gullies & Pipe Connections

of Series 500 Drainage and Service Ducts

within Volume 1. Speci cation for Highway
Works Manual of Contract Documents for
Highway Works.

BS7903: 2020 Selection and installation
of manhole tops and gully tops within
the highway Guide.

Highways England CD 526 Spacing
of road gullies.

It has long been acknowledged that the long term
performance of any installation in the carriageway is
directly attributed to the interaction and performance
of all key components. Careful consideration should
be given to:

The design of the casting.
The road type.

The location and chamber type and its material
whether concrete, brick, composite or plastic

The method of installation and the quality of the
materials used

To ensure optimum performance and durability
we recommend installing Proteus using the Rhino
Asphalt Solutions Ltd; Ironmaster Installation and
Reinstatement System.

For further information please visit
https://www.rhino-uk.com/what-we-do/ironwork-
rebuild-reinstate#proteus

4 Saint-Gobain PAM UK  Excellence in everything we do




New Proteus Gully
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Where the Ironmaster system is not chosen we
recommend the following process is adopted

Stage 1 Preparation

Excavate ironwork

All existing reinstatement materials should be removed
and the supporting structure/chamber cut back until

a sound base is achieved. Trim back the surrounding
surface in accordance with SROH which de nes the
trim back area as ange width of the frame +
compactor sole plate width + 50 mm.

The newly-exposed substrate must be clean and
structurally sound prior to commencing the installation.

Stage 2 Positioning and adjusting the frame

Position the casting frame over the aperture of the gully
pot ensuring it is central to the opening and the frame
wall is supported on all sides. For optimum performance
units are designed to be supported under the entire
ange area, up to the edge of the clear opening. Failure
to provide support over this area will have a detrimental
effect to the long term performance of the unit.

Ironmasterfi
Il mortar

Ironmasterfi
bedding mortar

Ironmasterfi reinforced
precast concrete shim
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To provide support and ease of adjustment in the early
stages of installation, Proteus has the option of having
the Install Plus Frame Levelling and Installation System
added. To adjust the frame height and to also allow
for changes in gradient, simply place a straight edge
across the excavation and rotate the nylon bolts
clockwise until the desired height is achieved. The
bolts are sacri cial and have a range of movement
between 15 mm and 50 mm.

Stage 3 Bedding the frame

The depth of bedding materials needed to install
the frame and cover level to the road surface is
determined, taking into account the depth of the frame.
It is recommended that a minimum depth
of mortar below the ange is no less than 15 mm. Install
Plus provides a spacer below the frame
which is set to the minimum depth of 15 mm.

For optimum durability the system has been designed
to be used in conjunction with a high performance
bedding material.

Bedding materials should be selected in accordance
with the requirements of paragraphs 24,25 & 26 of
Section 507 Chambers of Series 500 Drainage and
Service Ducts Volume 1 Speci cation for Highway
Works Manual of Contract Documents for Highway
Works and exhibit the following properties:

Is cementitious and contains recycled materials.
Have a minimum workable life of 15 minutes.

The compressive strength of the material shall
exceed 30ON/mm?in 3 hours.

The tensile strength of the material shall exceed
5N/mm?in 3 hours.
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Stage 5 Completing the inst