Initial Design T Envelope Maintenance

The Problem / Challenge

( to elevations at high level
in a safe manner
The risks

Falls from height due to

Systems of work that require high levels of supervision for
their effectiveness are susceptible to human error.

Falling objects can endanger people
The solution

/ rat ns should be made in
relation to building form, scale and site constraints.

of engineered mechanical systems is

needed to ensure that the required cleaning and
maintenance tasks can be undertaken.
The benefits

appropriate to the
scale, form and type of building.

Provide the client with long-term maintenance strategy and

Provide a in line with the Work at

Height Regulations hierarchy.
Key Points

relevant viable options for mechanical systems
. Mechanically assisted work placement
systems require early discussion with . Non-
manned eliminate work at height but
solutions. Mechanical systems are best suited

to large areas with little geometrical complexity. Any access
from the , including cherry pickers and MEWPs
require stable hardstanding and
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Initial Design Stage - Envelope Maintenance Systems- Manually based

The Problem / Challenge
Cleaning glazing to elevations at

The risks

Falls from height due to inappropriate work systems,
poorly designed fabric or operative error.

The solution

Early design consideration of cleaning options.
Relatively low technology and low cost techniques to
be considered ,more reliant on manual efforts than
mechanical assistance. Ladders, opening windows,
long water 1 fed pole, reach and wash and roped
access systems

for their safety. All are
inherently safe in the appropriate situations and when
implemented correctly.

The benefits

Allows to be proportionately
applied to all building types. Enables

response to cleaning demands. Roped
access allows work positioning to

Key Points

Careful consideration of all relevant associated
legislation is necessary especially the Working at
Height Regulations to determine the most appropriate
system or combination of systems for each building
design. Large ,flat and high elevations are less suited
to these systems.
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Diagram 10 Ladders not more than
9m long

- anchorage for sliding
4" safety hamess

eyebolt fixing for rope to
| secure style of ladder if
a‘v’.. over 6m long

400mm minimum
catwalk width

Arm and shoulder
reach 850

=/ 1\ 1
firm level surface
away from traffic
Access to window from a catwalk. Diagram shows:
- fixing for ladder (see 4.2b) required if it is over 6m long
- anchorage for sliding safety harness (see 4.2c) for
working on a catwalk.
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Initial Design T Visually acceptable Roof Edge Protection

The Problem / Challenge

To all around
the new building where regular access to roof plant is
required. were important to
the design team and planners.

The risks

Falls from height by maintenance operatives during
roof and plant maintenance operations.

The solution
with
integral sun shading brise-soliel feature.
The benefits
No need to assess frequency of access to roof areas.

Edge protection system does not require harness
training or rescue arrangements .

No perimeter handrail due to integral parapet.
No need for additional edge guarding
Key Points

provides an optimum
safety solution and is at the top of the work at height
hierarchy.
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950mm high guarding

View of roof upstand



Initial Design- Roof Access - Permanent Fall Prevention Methods
The Problem / Challenge

The risks

Falls from height by plant maintenance operatives or roof
workers. on any
roof due to inspections, clearance of rainwater outlets, etc.

The solution

should be selected in
preference to other methods of protection, especially in areas
requiring

Where other factors prevent the addition of roof edge

may be appropriate, set back from roof perimeters.

Fall arrest methods using mansafe systems are the least
acceptable option and are only workable if fall recovery and o
rescue systems are in place. Personal fall amest

Fall Arrest Edge Protectlon ralllns

The benefits

Facilities managers, maintenance operatives and inspection
staff can make /
clearance if properly planned measures are in place.

Key Points

considering frequency of access in various roof zones.

Detail of the roof access design may require further
development at later stages as plant areas grow.

SIDE VIEW PLAN VIEW

Fall Restraint protection, prevents falls
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Scheme and Detailed Design T Globe Lighting Access- London Coliseum
The Problem / Challenge

The of the
Coliseum Opera House was no longer illuminated \
and . The building is Grade 2* g

listed so replication of original features was essential.
The risks
Falls from height during refurbishment and future

The solution

Regular man access was rejected on safety and
economic grounds.

A _ was selected with projectors at
lower accessible levels of the tower..

-

The tower was fully scaffolded during refurbishment, % — = ‘\\ ﬁ%ﬁ‘{g&
and can be scaffolded for periodic maintenance and Existingodar Po ot

cleaning. (erd A

The benefits
Risks associated with access to the globe were
eliminated. The fibre optic solution allows client an

( ! | | to the globe
sky sign without risks to maintenance personnel

Key Points

allowed early decisions
to be made. (The early involvement of the client
allowed for the increased costs of fibre optics to be
accommodated.) to
analyse the risks and communicate the solutions.
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Initial Design- Glass Roof Cleaning and Maintenance - Coliseum

The Problem / Challenge Curved Glass

for
cleaning and maintenance purposes.

The roof is above refurbished foyers and is
designed to recreate the original design.

The risks

/ork above
high internal and external drops.

The solution

A Building Maintenance Unit

and one man cradle. Planning
constraints influenced rejection of other options,
eliminating the use of a travelling curved gantry
that would be visible at all times from street
level. Increased structural works were required
to support and conceal the BMU behind the
tower at roof level.

The benefits

Both visual and safety priorities were met with
some increased complexity and cost.

Client has the benefit of increased accessibility
provided by a bespoke system

Key Points

The client, the facilities managers and specialist

suppliers of cleaning systems were consulted
early on. The final solution for this project
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Detailed Design T Access to Tower Lighting - Coliseum

The Problem / Challenge

Existing to be
refurbished and replace those missing. These are
located on
The light fittings vary between and
cannot be safely reached unaided.

The risks

The solution

Powered access equipment, and scaffolding were
discounted after careful assessment as unsuitable.

A
raint, agreed after detailed client, design
team negotiations and specialist consultations.
> were built into the structural
steel and terracotta cladding

Long life lamps were chosen to minimise the frequency

of access.
The benefits

Provides safe and economic lamp replacement at short
notice using :

Key Points
Lighting design to
communicate the risks and solutions to entire team.

The annotated drawings were used by the construction
team as the basis of the construction details
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to the tower and facade.
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Initial Design- Roped Access- To unusual structures

Question 22 What are rope access and positioning techniques?

The Problem / Challenge

structures requiring difficult cleaning and
maintenance access to windows and light
features and for painting or inspection
activities.

The risks

by methods that respect the
hierarchy but
provide the necessary and reasonable access
requirements whilst facilitating the

The solution

A roped access work positioning system in
accordance with HSE and specialist IRATA
installation and operating procedures.

The benefits

Spectacular and essential structures can be
designed with the incorporation of safe access
enabling features and management systems

Key Points

Early design team and client agreement that
design expectations exceed the more common
working at height prioritisation strategy.

to
inform the integration of rope attachment
fittings and features

Scott Brownrigg
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Rope access is a personal fall-protection system using two ropes each secured to different
anchors. One rope is connected to a harness and the other acts as a safety back-up. Rope

access is often used to access cliff faces or the sides of tall building when cradles are not

suitable.

The HSEOGS

Access
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Heathrow
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Initial Design T Fragile Domed Roof-light- London Collseum

The Problem / Challenge

To to
prevent water ingress and allowing backlit illumination.

The risks

Falls from height during the construction. Falls of people or objects
during the maintenance and cleaning of the stained glass panels.

%ﬁg ;‘-“éjl\\i

Rooflight from below

The solution
A was installed by crane for weatherproofing.

The inner glass domed roof-light was repaired from a birdcage
scaffold within the auditorium.

between the two domes with a high
level fall restraint cable fixed to the outer dome.

Access to the upper curved areas of glassis viaa

Easily accessed light fittings fitted at low walkway level reflect off
the underside of the outer dome to illuminate the rooflight.

G N

Curved rotating
ladder + slide-lock

The benefits
The client has been able to I‘\ l

cn

Key Points
Specialist design subcontractors consulted early . é

Communication with the Client and FM team essential in agreeing
strategy and budget at early stage by annotation of drawings. 7-storey high auditorium

A combination of fall prevention methods were carefully selected, with dome and roof-light
each justified in respect of the hierarchy of control measures. at top

Walkway and up-light
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Scheme and Detailed Designi Fragile Roof-lights- Wigmore Hall

The Problem / Challenge

To ina
listed concert hall building whilst enhancing the
accessibility for cleaning and lighting maintenance access,
with

The risks

Falls from height during construction and maintenance
operations.

The solution

The hall was fully fAbirdcageo
construction.

This allowed

This facilitated access to the lights for performances and '
general hall lighting within the roof space

The benefits

_ ) in accessibility and safety of
maintenance operatives

Retention and upgrading of an historic and fragile roof-
light feature.

Key Points

of the roof truss
and walls. Access requirements for A/C services and
lighting requirements understood through discussions with
users and consultants.
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Initial Design T Maintenance Access to Unusual Roofs - Dubai Metro

The Problem / Challenge

To establish an : and
7 on 40 overground station roofs of iconic
structural form in the hot Middle Eastern climate of Dubai

The risks

: on curved metal
roofs and glazed elevations above operational railway and
busy 6-lane motorway adjacent.

The solution

includingB MU G s
cherry pickers and roped access, with possible use of roof
cleaning sprinkler system. All discounted on grounds of
impracticability and safety to operatives and road users.

Design team and client agreed solution was a

The benefits

Man access to roofs eliminated for general maintenance
purposes

Key Points

Details of critical to allow passage of
robot. Roof apex robot attachment system,

and mansafe fall restraint harness system to be
developed in detailed design with specialist
subcontractors .

etle

Cherrypicker option Robotic system
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HSE Designer Guidance i Unusual Construction Sequences

The Problem /
Challenge

Intelligibility of unusual
construction sequences

The risks

Collapse during
construction due to
asymetric loading and
unbalanced cantilevers

The solution

Graphic presentation of
the proposed sequence
for contractors to
understand the structural
and constructional design
intentions.

The benefits

Information sharing with
the construction team at
carly stages of the project
Key Points

Simple 3-D drawings
overlaid in an animated
powerpoint, showing the
site constraints and
proposed significant
sequences
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