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(a)         (b)

Figure 5.14. (a) A personal unit anchored on a ladder for vertical cleaning and (b) A one-
man working seat.

5.5.1.4. Personal Unit

Personal units are access systems that allow access to the facade for only
one man. They are usually used when the area to be cleaned is relatively
small, or for minor cleaning and repair jobs such as window cleaning
(Fig. 5.14).

5.5.1.5. Fixed Davit

Fixed davits can be mounted on the roof slab or parapet wall. The
manner of mounting will determine the ease by which the cradle can be
moved from one section to another to reach the different areas of the
building’s facade. The davits can be rotated 180° to launch it off the roof
onto the facade (Fig. 5.15).

5.5.1.6. Powered Travelling Davit

The difference between the powered travelling davit and the fixed davit
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Figure 5.15. Platform suspended from fixed davits.

(a)         (b)

is that the travelling davit is mounted on rails fixed to the parapet
(Fig. 5.16). This allows the davit to move from one working position to
another easily. This system is especially useful when the roof is
particularly crowded with services.

5.5.1.7. Travelling Ladders and Platforms

These are vertically mounted or sloped, guided along rails and designed
to blend in with the shape and colour of the background of the building
(Figure 5.17 and 5.18). It is particularly useful for facades or building
envelopes that are odd in shape and not able to take loadings.

5.5.2. Temporary Access

Temporary access systems can be classified as follows (Table 5.10) [32–
35]:

5.5.2.1. Temporary Installed Gondolas

Temporary installed gondolas are temporarily fixed on a building or
structure for carrying out a specific task. It consists of a platform and a
suspension rig which are assembled prior to use on a work site. They are
dismantled and removed from the site on completion of the work.
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Figure 5.17. Traversing ladder with fixed guardrails for cleaning the exterior of a glazed
roof.

Figure 5.16. Powered travelling davit running on rails fixed on parapet wall.

(a)           (b)
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Figure 5.18. Traversing ladder for cleaning
the inside of a glazed roof.

Table 5.10. Classification of temporary access systems.

It is usually used by operators for external wall repairs, painting,
maintenance and inspection works.

5.5.2.2. Counterweighted Suspension Beam

It consists of counterweight to stabilise the gondolas. The loading

TEMPORARY
ACCESS

Temporary installed
gondolas

Counter-weight
suspended beam

Suspended
platform

Parapet clamp

Scaffolding Booms
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allowed on the gondola will thus be determined by the counterweights
used (Fig. 5.19).

5.5.2.3. Suspended Platform

Suspended platforms are platforms that are fixed temporarily on davits
(jibs). They are normally used for maintenance work in residential
building or new building constructions and can be moved from one place
to the other. The platforms used can also be double-decked for increased
efficiency and simultaneous work to different storey heights (Fig. 5.20).

5.5.2.4. Parapet Clamp

If a sufficiently solid and strong parapet (reinforced concrete or steel) is
available, the parapet clamp may be used.  The stability of the clamp is
provided by the parapet itself. The parapet will thus need to be certified
to take the loading required (Fig. 5.21).

Figure 5.19. Mobile suspension jibs with
counterweight.
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(a)                               (b)

Figure 5.20. Temporary suspended platform on davits. (a) Single deck. (b) Double deck.

Figure 5.21. Parapet clamp as used on a parapet wall.

5.5.2.5. Scaffolding

It is mobile and can be temporarily assembled along the perimeter of the
buildings. Scaffolding has the advantage of being light-weight, easy,
quick to erect and economical (Figs. 5.22 and 5.23). For these reasons,
they are widely used in the region for new construction as well as for
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Figure 5.22. (a) Mobile scaffolding. (b) Overhanging scaffolding.

(a)

Figure 5.23. Bintagor scaffolding is very popular among developing countries due to its
low cost and sturdy framing members.

(b)
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refurbishment works. It is seldom used for cleaning and maintenance
works due to its limited reach and its difficulty in traversing.

5.5.2.6. Boomlifts

For low rise cleaning and maintenance works of up to 60 metres,
boomlifts are most often used. They are extremely mobile and can be
hired on contract basis. A strong foundation and unobstructed access
path is required when using the boomlift (Fig. 5.24).

Figure 5.24. Articulated boomlifts for external facade’s maintenance.
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5.5.2.7. Facade-cleaning Robots

The use of robotics technology can be used to overcome the dangerous
and time consuming nature of cleaning work, especially that of facade
cleaning (Fig. 5.25). Cleaning systems can be specially designed and
built to tailor to the specific requirements, such as the surface and
geometry of a facade [36, 37].

The advantages of utilising cleaning robots for facades include:

• Complete system for automatic facade cleaning.
• Low operating costs with no personnel costs.
• Constant availability that enhances flexible cleaning cycles,

cleaning of especially dirty facade areas or cleaning on demand.
• Usable on various types of facades.
• Secure movement without guide rails on the facade.
• Easy to operate.
• Efficient, economical and ecological cleaning if recycled water is

used.
• Short cleaning times for large surfaces.

Figures 5.25. Cleaning robots on glass facades (Courtesy of: Fraunhofer Institute for
Factory Operation and Automation IFF).
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5.6 Building Forms

A building’s overall form has a direct impact on the ease of cleaning of
building facades. Buildings with simple and conventional tower forms
are likely to incur lower cleaning costs since accessibility to the facade
would be easier. On the other hand, access system of buildings with
amorphous shapes may not allow workers full and safe access to the
facade. It is common to find buildings whose access systems do not offer
adequate coverage to its external wall areas but yet are expensive and
dangerous to maintain and operate. Such systems are usually designed at
later stages of the project where they are made to fit the form of the
building.

In ensuring maximum and efficient coverage of external wall areas,
the conceptualising of a building’s overall form should be done with
adequate consideration to the design, provision and future operation of
its access systems [30–33]. Table 5.11 illustrates common building forms
and their impacts on the provision of access systems [38].
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Table 5.11. Common building forms that may affect the provision of access systems.

Building Form Impacts on Provision of Access System

Plain rectangular • Regular and plain form allows ease in the provision
of access system.

• Roof services may be located in the centre of the
roof, allowing tracks or rails for the access system to
be laid along the perimeter.

• Minimum number of corners to turn.
• Maximum coverage with numerous types of access

system.

Plain circular • Plain form allows ease in the provision of access
system.

• No corners present. Access system can operate
without need to be raised to turn corners. Maximum
efficiency.

• Working platform should be contoured to the
curvature of the building.

• Tracks can be laid along the circumference of the
roof for the access system to run on.

Sloping face
• Small roof space due to building form.
• The sloping face may be accessed with a jib that

extends together with the outward sloping face as
the working platform lowers.

• The extendable length of the jib should be able to
cover the face when the face is at its largest width.

Stepped roof
• Roof space for services and access system is reduced.
• Different access systems may need to be provided

on each roof level in order to provide full coverage
of facade.

• Intermediate roofs should have adequate roof space
to operate the access system.

• Jibs that are located on the highest roof level and are
able to extend to reach all areas of the facade will be
efficient and cost effective.
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Building Form Impacts on Provision of Access System

• Numerous corners require the access system to
change over at each turn of corner. This may slow
down maintenance works and hence reduce
efficiency.

• Each staggered face should be wide enough to
accommodate the access system.

• The access system should be equipped with luffing
jibs to enable ease when turning the corner.

• Minimal roof area for storage and operation of
access system.

• The track or rail for the access system has to be
inclined to the gradient of the roof slope.

• If roof is glazed, the access system must be light-
weight and within the loading that the roof can
withstand.

• Minimal roof area for storage and operation of
access system.

• Access system may be anchored to facade or housed
within the roof space that is provided with openings
for operating the access system.

• Such building forms are usually provided with a flat
area at a lower roof level, that runs around the
perimeter.

• Access to the pointed roof area is possible with a
traversing trolley or human rapellers.

Staggered face

Sloping roof

Pointed roof

Table 5.11. (Continued)
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