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Abstract— This article gives an insight in the application area
of structural adhesive joints in the building industry.

Keywords— Adhesive joint, Structural glazing systems, Exter-
nal thermal insulation composite systems, Externally bonded re-
inforcement.

I. INTRODUCTION

HOWEVER the first applications of adhesives dates
from 36.000 years ago [E. BOEDA], the product

has a problem with his image. Adhesives have unsatis-
factory proven to enjoy the full confidence of some pro-
fession groups. It’s then also strange that the aviation
and motorcar industry use adhesives a lot. So wind-
screens in cars and windows of planes are all sticked to-
gether. However everybody feels himself safe in planes
and cars, there is a negative perception when adhesives
are applied as a constructive connection in the building
or metal industry. The purpose of this work is then also
to create a state of the art about the use of adhesives
for structural applications in general and the building
industry in particular. Trough this, it’s the intention to
make architects and structural engineers more trusted
with this technology.

II. SUBSTANCE

A. General Information

The first part of this work is a general introduction
about adhesives and adhesive applications. After a short
history, adhesives will be situated in the world of the
connection types. This is important because adhesives
are often used in substitution for mechanical connec-
tions. Furthermore, a number of adhesive theories are
explained. It handles about the bond strength between
the adhesive and the substrate. This chapter is especially
a chemical part. The bonding strength is namely depend
of the bond forces between different particles.

Next, the adhesive process is described in function of
time, with the steps who need to be followed to create a
qualitative adhesive joint. Finally, some advantages and
drawbacks of adhesive joints are described.

Further, in the first part of this work, some prelimi-
nary treatments are described. For creating a qualitative
adhesive bonding, the substrates need also a qualitative
surface. Therefore, it’s possible that the substrates have
to be treated. Some preliminary treatment techniques

are then also explained.
Finally, some constructive properties of adhesive

joints are described. A adhesive bonding will namely
react different when it has loaded to respectively tensile,
shear and peel stresses. In according with those con-
structive aspects, a single lap joint is discussed. Two
theories are available within this perspective. On the
one hand, there is the theory of Volkersen, on the other
hand, there is the analyse of Goland and Reissner [1],
[2]. Both theories are based on the internal tension dis-
tribution.

B. Adhesive Types

In the second part of this work, several adhesive types
are discussed. However adhesives are in practice mostly
classified by their range of application, here they will
be classified on a more scientific base. So, sixteen dif-
ferent adhesive types are described. For each adhesive
type, the definition is formulated as well as the harden-
ing mechanism. This is important because the harden-
ing mechanism forms the base of a good adhesive joint.
Some adhesives will harden when the solvent vaporizes
or they are closed off from oxygen. Other types con-
versely harden when they are exposed on moisture, ul-
traviolet, visible light or mixed with a reactive compo-
nent. This implies that a specific application has a lim-
ited choice of adhesive types.

Further, for each type of adhesive, the properties are
briefly described as well as the application area.

C. Structural Applications

In the third and last part of this work, nine architec-
tural applications are discussed. However this part is the
main goal of this thesis, the other two parts are neces-
sary to fit the whole entity and support some proposi-
tions.

For each application, there is a general introduction
after which the relevant test elaborations and standards
-to which the adhesive joints has to satisfy- are ex-
plained. Further, the possible adhesion types who can
used for this specific application are described, just as
the practicability. Each application is finally concluded
with a critical approach, where the author of this work
gives a -sometimes more personnel- opinion. The last
part of this work can consequently be seen as a kind of
manual, who architects or structural engineers can con-



sult when they use adhesives to connect some construc-
tional entities.

Structural glazing systems are the first application in
this work [3]. In addition to a mechanical fixing, glass
panels can also be fixed to a structure by an adhesive
(Fig. 1). This technology shapes an aesthetic dimension
which makes the application popular by architects.

Fig. 1. Structureel glazing system [Dow Corning]

When the glass is replaced by a panel of natural stone,
metal or a fibre, we come to the second application.
The panels are fixed against a structure of metal sec-
tions with an adhesive (Fig. 2). Trough this, a ventilated
outside front is created, what gives a lot of advantages.
The blind attachment creates an optimal stress distribu-
tion, so the use of anchors or pins is unnecessary. Be-
cause of this, it’s possible to make the panels thinner.
All this creates a surplus value on a aesthetic, economic
and practical level.
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Fig. 2. Ventilated frontsystem with panels

A next application where fronts of buildings are cov-
ered contains the external thermal insulation composite
systems [4]. Lagging material is fixed to the outside
of a structure with an adhesive, to decorate it later with
a sticking plaster or stone strips. A special case in this
perspective is a lagging material of foam glass. Because
this material is significantly different from the others,

just as the practical handling, it can be seen as a new
application.

A last front application is the use of adhesives by
composite lightweight panels. These panels compares
a -mostly insulating- core which is at one of both sides
adhesively bonded to a protection skin to cover external
walls.

Further, externally bonded reinforcement is de-
scribed. It includes a technique where steel or fibre
reinforced polymers (FRP) are adhesively bonded to a
structure to grade up the bearing power. With this ap-
plication, actual constructions can be utilised maximal
with a minimum on investments.

Also the watertightness of flat roofs is an applica-
tion. Some waterproof membranes where in the past
especially handled by the use of an open fire. This im-
plies a high fire risk, so the use of adhesives are advised.
Trough the fact that there is a lot of variation in water-
proof membranes and their practicability, it’s interesting
to invest some attention to this application. Some mem-
branes are namely totally not compatible with some ad-
hesives.

In the wood industry, adhesives are a special appreci-
ated product. Mostly they are used to manufacture non-
structural elements like plywood or chipboards. But
also structural elements like laminated beams are fab-
ricated with adhesives. By the application of this lami-
nated beams in the building industry as structural span,
this application is briefly described in this work.

At least there is the use of mortar, reinforced with
polymers for the handle of stones and bricks. Strictly
examined, this product is an adhesive because his no-
metal basic. Nevertheless, it’s better to classify it in a
separate class. However, because the use of this product
and the confusion about it, the application is admit in
this work.

III. CONCLUSIONS

This work can be seen as a kind of manual, which ar-
chitects or structural engineers has to make more confi-
dent with the use of adhesives. For several structural ap-
plications, the possible adhesive types are enumerated
and the practicability is described. It’s then also the in-
tention to promote adhesives by architects -but all the
time remaining critical- and to avoid practical mistakes.
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