
CHAPTER 1

INTRODUCTION

Staining or premature staining on building facades of new buildings has
gained much attention in recent years. Resources required to tackle the
problem represent a significant portion of the maintenance expenditure
in the local construction industry.

Staining is defined as a mark or discolouration that is not easily
removed. The build-up of stains on facades at a time before it is normal
or expected can be termed as premature staining [1]. Factors that
contribute to staining include material, exposure, design, colour, water
absorptivity, dirt retention, texture and solubility. Stains form primarily
from the surface flow of water (runoff ) down the facade. Water brings
along dirt particles that is retained on the facade material. When the water
dries out, dirt particles that are not washed off manifest as stains [2–12].
Although traditional facade materials such as bricks, stones, concrete and
wood are still in use, many non-porous and non-adsorptive materials such
as glass, plastic and metal are gaining popularity. They are able to offer
greater flexibility and functionality as well as better performances in
aspects such as visual, thermal, spatial, acoustic, indoor air quality and
building integrity. With new materials and more sophisticated facade
designs, the provision of joints to effectively control rain runoff flow on
the facade has to be re-looked since these materials are impermeable and
runoff is generated almost immediately after a rainfall. New facade designs
that give more consideration to runoff flow needs to be advocated.
Buildings need to be designed to be more maintainable so that resources
used on cleaning and maintenance work may be minimised [13–16]. The
inclusion of certain architectural design features may cause retention of dirt
and the flow of runoff to be uneven and uncontrolled, resulting in stains.
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2 Staining of Facades

This book discusses the problems associated with staining from the
following aspects:

• Environmental
• Material
• Design
• Maintenance

In Chapter 2, the significance of environmental conditions which
a building facade is exposed to in relation to staining is discussed.
Environmental conditions discussed include the effect of rain, wind,
sunlight and pollutants.

Chapter 3 discusses the susceptibility of a material to staining from
the perspective of the material characteristics including permeability,
water absorption, surface texture, colour, chemical and biological
resistance.

The design aspects are discussed in Chapter 4. The rain runoff flow
pattern over some main facade design features is illustrated. The
relationship between runoff flow pattern and staining patterns of four
main design features namely, ledges, joints misalignment, protruding
fixtures and louver units is elaborated. The importance of a combined
effort from the design team to use stain-free designs, the construction
team to ensure good workmanship, and the maintenance team to
implement optimum maintenance strategy is highlighted.

Chapter 5 discusses the whole life performance of a facade in relation
to maintenance aspects. Maintainability issues including cleaning, repair
and replacement are evaluated. The various facade access systems for
tall buildings are illustrated.
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