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The design at adjoining locations i.e. where one architectural element meets another often has an
adverse impact on quality, if little consideration is given as to how it is to be executed or maintained
during use. Some designs are complicated and difﬁcult to construct and may require more skill,
planning and co-ordination among trades. Such designs should be reviewed at the shop drawing or
mock-up stage and a simpler detail that facilitates construction and subsequent maintenance should
be considered. The following examples illustrate such situations and suggest how the design and
detailing can be modiﬁed to achieve better constructability and quality.

7.1.1

Adjoining door frame, wall and skirting

Generally, door frames are installed within the wall opening. However, when the frame is positioned
too close to the adjacent wall running perpendicular to it, the gap between the wall and frame may
become too narrow (about 15mm or less) and this may pose difﬁculty to complete the other ﬁnishing
trades e.g. skirting, painting, etc. at this gap location (Fig 7.1 & 7.2). The same constraints will also
occur when two adjoining door frames are positioned close to each other resulting in a narrow gap
between them (Fig. 7.4).

Fig. 7.1 - Difﬁcult to install skirting or carry out
painting in the narrow gap.

Fig.7.2 - Filling for the narrow gap is difﬁcult and
looks untidy.

Fig. 7.3 - Too small space: Difﬁcult to seal by a
skirting piece.

Fig. 7.4 - More time and skill required to ﬁnish the
gap.
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These situations can be avoided by positioning one side of door frame touching or very near the wall
instead of leaving a gap. As the frame nearly touches the adjacent wall, any remaining gap can be
easily ﬁlled with materials like silicone.

Fig. 7.5 - One side of the frame touches the wall and the other side has more working space. This facilitates
execution of other ﬁnishing trades.

7.1.2

Architrave installation at wet areas

Some designs extend the architrave on door
frames right to the ﬂoor. If this is located at wet
areas like bathrooms, there is a high chance
the architrave will absorb excess moisture
leading to swelling, ﬂaking of surface and damp
rot over time.

Fig. 7.6 - Door architrave terminates on the wet
area ﬂoor: Potential water contact.
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To prevent such situations, the architrave should terminate above the ﬂoor level e.g. at threshold
level. It is also good practice to install sub-frames above the screed level to reduce the chance of
water ingress from the wet ﬂoor through the masonry works.

Fig. 7.7 - Sub-frame is installed above screed to
avoid rising damp.

7.1.3

Fig. 7.8 - Architrave terminates at threshold to
minimize water contact.

Timber ﬂoor near wet areas

It is common in residential units for wet and
dry ﬂoors to be ﬁnished with dissimilar ﬂooring
materials e.g. the toilets can be ﬁnished with
marble or stone tiling and bedrooms use timber
ﬂooring. If the drop at the interface between
these functional areas is insufﬁcient, there is
the possibility of water ingress, thereby causing
damage to the timber ﬂoor. Water ingress
can also occur when wet areas are graded to
falls, and the drop can be shallower at certain
locations at the interface. Inadequate detailing
or improper application of waterprooﬁng
membrane at the interface also increases the
risk of water ingress.

Fig. 7.9 - Timber ﬂoor near toilet: Insufﬁcient drop
can increase chances of water ingress.

Fig. 7.10 - Water penetration damages timber ﬂoor and door frame.
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To minimize such occurrences, sufﬁcient drop
should be provided during the structural works.
In addition, the kerb at the junction should be
properly treated with waterprooﬁng material
(Fig. 7.13). An extended stone threshold (Fig.
7.11) can also be employed to prevent water
ingress, but the difference in ﬂooring material
will be noticeable when the door panel is in a
closed position.

Fig. 7.11 - Sufﬁcient drop and extended threshold:
Possible ways to reduce water ingress.

Fig. 7.13 - Kerb below
screed with waterprooﬁng
membrane.

Fig. 7.12 - A small kerb below the screed may reduce water ingress.
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7.1.4

Window frame and wall off-set

In some designs, window frames are positioned
in the middle of a wall. This is to divide the wall
with equal off-sets internally and externally.
However when the off-sets are too narrow, it
may be difﬁcult to carry out the ﬁnishing works
like plastering or tiling. Angle beads are usually
provided to get a straight edge plastering and
a vertical line. As it is not possible to install
angle-beads around the window, it would be
more difﬁcult to achieve a quality plaster ﬁnish.
Furthermore, if the surfaces are to be tiled, it
would be more time consuming and labourintensive as the tiles need to be cut to ﬁt the
narrow off-set width.
These difﬁculties can be overcome by proper
positioning of the window frame. For example,
if there is a sunshade or canopy at the external
face, the frame can be ﬁxed ﬂush with the
external surface of the wall. This will leave a
wider off-set on the inner recess of the wall
where the ﬁnishing works can be more easily
carried out. Alternatively, the frame can also be
ﬂushed with the internal wall ﬁnishes to facilitate
works on the external off-set.

7.1.5

Fig. 7.14 - A narrow off-set around the window:
More difﬁcult to carry out plastering or tiling works.

Fig. 7.15 - Window frame ﬂush with one face of
wall creates wider off-set to facilitate subsequent
works.

Groove between ﬂoor and wall

Instead of skirting, some detailing provides a
small running groove (about 20mm x 20mm)
along the base of walls. It may be difﬁcult to
maintain dimensional consistency of such
grooves particularly in a project with many
units with such a design. This becomes more
challenging to construct if the layout has many
turns and tight corners or where the grooves
are to be formed on masonry works.

Fig. 7.16- A groove line between wall and ﬂoor
instead of skirting.
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Fig. 7.17 - Forming grooves on masonry works: Challenging and time-consuming to maintain consistency.

Skirting can be considered to avoid such complications. Timber skirting is one of the options to cover
joint between ﬂoor and wall and offers the following advantages:
• Long pieces of timber permit less joints on the skirting.
• Dry installation (by glue and nailing) can be employed and the small gap between the wall and
skirting can be sealed by silicone material.
• Skirting can be installed after completion of ﬂoor polishing.
• Ease in installation.
• Consistent and better ﬁnish quality.
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Fig.7.18 - Marble ﬂooring with timber skirting: No wet works required for skirting installation.

Fig. 7.19 - Granite ﬂoor with timber skirting: Less joints on skirting.
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Good interfacing design and detailing not only address quality issues but also facilitate constructability
and minimize maintenance difﬁculties. However, to derive maximum beneﬁt, a thorough review of
interfacing design and detailing should be done early during the shop drawing or mock-up development
stage.
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Building services that are to be embedded or concealed should be properly planned and coordinated
with other structural and architectural works to ensure they are functional and aesthetically pleasing.
The locations and interfaces of the services with other trades should be determined early to avoid
undesirable consequences during construction and maintenance. The examples below highlight some
practices in positioning, concealing or embedding service pipes, their weaknesses and deﬁciencies,
and some practical measures to overcome them.

7.2.1

Floor trap and sleeve coordination

For aesthetic reasons, ﬂoor trap grating cover
is aligned with tile joints (Fig.7.20). To achieve
this, proper tile setting out and the sleeve
position must be well coordinated. If the pipe
sleeve position is not directly below the grating
cover opening, the ﬂoor screed or the concrete
slab needs to be hacked to align it, otherwise
the opening may be partially covered or “half
moon” position (Fig.7.21). This will affect
liquid ﬂow, full functionality and maintainability.
Further, the partial opening makes it difﬁcult to
install any additional ﬁttings like mosquito or
cockroach traps (Fig. 7.22).

Fig. 7.21 - “Half moon” position affects liquid ﬂow,
functionality and maintainability.

Fig. 7.20 - Floor trap grating cover is aligned with
tile joints for better aesthetics.

Fig. 7.22 - Additional traps cannot be installed if
sleeve opening is partially blocked.
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• Causes of sleeve misalignment and partial opening
The common reasons for sleeve misalignment are:
•
•
•
•

Inaccurate installation of sleeves during structural works stage,
Misalignment of partition walls during its erection,
Increase in basecoat plastering thickness in wet areas, and
Incorrect setting-out of tiling works.

Dimensions and locations of ﬂoor traps and sleeves can be clearly deﬁned in shop drawings. However,
with many different trades involved during construction, it may not be possible to achieve accurate
positioning unless there is sufﬁcient planning, coordination and strict control during construction.
Accurate alignment is made more difﬁcult when the concealed sleeve is the same size as the grating
opening, which leaves no margin for any error. This challenge becomes more acute in large scale
operations and where heavy reliance is placed on skilled labour to ensure consistent positioning.

Fig. 7.24 - Final constructed position must
be aligned accurately to get full opening.
Fig. 7.23 - Sleeve is exactly as grating opening size i.e. 100mm.
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• Enlarged sleeve system
To overcome the challenge, a sleeve larger than the grating’s opening can be considered. It gives
some tolerance (about 15mm) all round for errors in positioning. This also provides ﬂexibility in
aligning the ﬂoor trap grating cover with the sleeve to achieve the full pipe opening without hacking
the screed or concrete.

Fig. 7.25 - Funnel shaped cast-in pipe/socket
sleeve.

Fig. 7.26 - Flexibility in achieving full opening.

7.2.2. Provision of concealed ﬂoor pipes
• Concealed in floor screed
Discharge pipes leading from ﬁttings to ﬂoor traps are often designed to be concealed in the ﬂoor.
For proper ﬂow and discharge, they have to be sufﬁciently sized and installed with a gradient. If such
pipes are not properly integrated during construction, they have to be installed after the concrete slab
has been cast. The concrete slab surface has to be hacked to a certain depth to receive the pipe.
The usual size (diameter) of the pipe is 40mm or more and it is not possible to provide a full recess in
the slab without affecting the reinforcement cover. Hence the maximum recess can only be about 15
to 20mm. The rest of the pipe protrusion will need to be concealed within the cement- sand screed.
As the screed needs to slope towards the ﬂoor trap, it will be thinner near the ﬂoor trap and may not
fully cover the protrusion of the pipe.
Eventually, any pipe protrusion not concealed by the screed will be covered by tiling adhesives. This
means some portions of the tiles are directly resting on the pipes without a screed base. Such areas
have weak bonds resulting in hollowness in the ﬂoor tiling.
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Pipe Protrusion

Fig. 7.27 - Washing machine drain pipe of 40mm
diameter connects to ﬂoor trap.

Fig. 7.28 - Screeding may not fully cover pipe
protrusion due to forming gradient.

Weak bonding areas

Fig. 7.29 - Weak bonding of tiles on top of pipe protrusion.

• Embed into concrete slab
To minimize such undesirable consequences in
concealing pipes after concrete casting, pipes
sleeves could be embedded with concrete
casting. This requires proper planning and
co-ordination to integrate the sleeves with the
reinforcement before casting.

Fig. 7.30 - Floor trap sleeve with pre-arranged drain
pipe provisions: Embedded into concrete slab
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The advantages of embedding sleeves include:
• Avoid additional operations like trimming for recess, installing pipe, spot screed and
waterprooﬁng below pipes,
• Avoid thin screeding near ﬂoor trap,
• Avoid de-bonding of tiles,
• Avoid potential damages when the end-user decides to re-tile in future, and
• Single application of waterprooﬁng system on the ﬂoor

Fig. 7.31 - Concealed sleeves with pipes after
casting.

7.2.3

Fig. 7.32 - No risk of de-bonding of tiles on fully
embedded pipes.

Positioning of discharge pipes

Discharge pipes (eg. washing machine discharge) are usually placed near wall corners to maximize
working space. In some circumstances, due to increase in plaster thickness, misalignment of wall or
inaccuracy in sleeve installation the sleeve position becomes too close to the wall. This will hinder or
obstruct other architectural works like ﬂoor skirting, wall painting, applying sealant, etc. in its vicinity.
This can be minimized by positioning the pipe a short distance away from the walls.

Fig. 7.33 - Pipe sleeve obstructs other
architectural works in its vicinity.

Fig. 7.34 - A small clearance between wall and pipe
facilitates execution of other trades.
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Concealed pipes in walls

Hacking of brick or block walls is often required
for installation of concealed pipes especially in
wet areas. This weakens the wall construction
and may lead to water seepage if the patching
up is not done properly.
Careful planning and proper sequencing of
works should be adopted before and during the
erection of walls. Concealed pipes with proper
support should be installed prior to the erection
of the wall. The wall should be stopped a short
distance from the pipes as shown in the Fig.
7.36. A connector and mesh reinforcement can
be used to provide further stability to the wall.
After a few days, the opening can be sealed
with concrete and simple formwork. This will
ensure strength and better water-tightness in
the wall.

Fig. 7.36 - Concealed pipes are erected before
construction of brick walls.

Fig. 7.35 - Hacking brick walls weakens its
strength and may lead to water seepage.

Fig. 7.37 - Pipe cast with concrete to ensure
strength and water-tightness.
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7.2.5

Routing of air-conditioning drain pipes

Air-conditioning drain pipe design usually starts with the pipe from the FCU (Fan Coil Unit) passing
through a wall and ﬂoor slab to a wet area ﬂoor trap. The vertical and horizontal pipes are concealed
in the wall and ﬂoor screed. As a gradient is required in wet ﬂoor areas, the screed often becomes
thinner nearer the ﬂoor trap. This may result in de-bonding of ﬂoor tiles near to the ﬂoor trap (Fig.
7.29).
Similarly, where drain pipes pass over drops between wet and dry areas e.g. bedroom and toilet, the
protrusion has to be covered by the screed and it will result in a shallower drop. This may lead to
water ingress to the adjacent dry area.

Fig. 7.38 - Running air-con drain pipes across
drop leads to shallower drop.

Fig. 7.39 - Floor screed cannot cover high
air-con pipe protrusion at ﬂoor trap.

• Rout air-conditioning drain pipes through ceiling
to pipe shaft discharge
To overcome the challenge in routing drain pipes
through ﬂoor slabs, one alternative is to run the
pipes from FCU through the false ceiling and
join to a pipe stack. To do this, careful planning
is required at the design stage and there must
be a false ceiling in the design.
Fig. 7.40 - Fan Coil Unit (FCU) drain pipes are
run through false ceiling and connect to discharge
stack.
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The drain pipes are to be properly supported and insulated before connecting to the discharge stack.
It should be laid to an adequate gradient and tested before closing the false ceiling. A cleaning eye
provision before the main discharge should be considered for maintenance purpose. The works
should be properly sequenced and coordinated with other architectural works.

Fig. 7.41 - Drain pipes are properly insulated,
supported and laid to required gradient.

Fig. 7.42 - Drain pipe connects to stack pipes
above false ceiling.

The incorporation of embedded/concealed services requires careful planning at the design stage.
Locations and interfaces of the services should be determined in the early stage of construction
to avoid unpleasant consequences during construction and maintenance. The embedded services
positions and routes should be properly documented in the as-built drawings for end-users’ future
reference and maintenance purposes.

