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ABSTRACT

A high percentage of bridges in Malaysia are ot simple spans construction with expansion joints over the supports. Introduction of
joints to a multi-span bridge system simplifies the analysis for load effects. This. however. has also led to many maintenance
problems caused by faulty joints. Expansion joint on bridge deck is a relatively cheap component in a bridge vet it is often not
viven sufficient attention by bridge designers. The designer would often select a standard joint type from the supplier’s catalogues
and leave the quality of installation 1o the contractor. There is growing popularity of jointless bridges that do away with bridge deck
expansion joints. Nonetheless. there remain joint problems associated with existing bridges and attention of bridge engineers on the

right selection and installation of joints to replace them is needed.

INTRODUCTION

The PWD Malaysia (JKR) owns and manages over 2.084

deral bridges (not including culverts) and about 87 percent
of these bridges are of simple span construction.  Simple
span bridges are casy to design and construct. Introduction
of joints or hinges at bridge deck over the supports (rather
than continuous over the supports) reduces the degree of
statical indeterminacy of the structural system and thus
simplify the structural analysis.  With the availability of
many computer programs in structural analysis these days
this advantage is no longer significant. There is a trend now
towards the design of jointless bridees where the decking
span continuously over the piers and/or cast integrally with
the abutments.

Nevertheless. there remain joint problems associated with
existing bridges for Maintenance Engineers to solve.  The
authors. in performing their duties in JKR, have often been
expected to propose the “best” type of bridge joint to replace
old ones.  This has not been an easy task because most
proprictary joints available in the market arc good joints in
terms of design. The fact is: the performance of a deck joint
_ oends largely on the workmanship in installation and the
selection of the right tvpe of joint based on many factors.

This paper begins by discussing common types of deck joints
used by JKR and their problems. From these discussions the
features of an ideal type of bridge joint can be identified.
The opinions expressed herein are based on the experience of
the authors in addressing bridge joint problems for JKR
bridges: particularly those found along Kuantan-Segamat
Highway. East-west Highway and the Middle Ring Road 2
(MRR2).

COMMON TYPES OF BRIDGE JOINTS
Technical document from UK MOT., BD 33/94 (DTp 1994)

and its advice notes BA 26/94 (DTp 1994) have classified
expansion joints as follows:

i Buried joint
ii. Asphaltic plug joint
iii. Nosing joint with poured sealant

iv. Nosine ioint with preformed compression seal

V. Elastomeric joint
Vi. Elastomeric elements in metal runners
Vii. Cantilever comb or tooth joint

Schematic details of these joints are given in the Advice
Notes BA 26/94. Essentially. an expansion joint, regardless
of its type. has a component to provide the running surface
while accommodating the deck movement. a fixing system to
hold the running surface to the deck., a water stop and
optionally, a subsurface drainage system. An asphaltic plug
joint, for example. consists of a- layer of rubberized
bituminous material over the gap that is stable enough to
provide the running surtace while flexible enough 1o
accommodate the expected deck movement.  The specially
formulated premix pavement is held in position by adhesion
with the concrete substrate. Sealant and a Tee plate over the
joint gap together act as a water stop to prevent dirt and water
from leaking through the gap. In some design. a subsurface
drainage system is also provided to drain the water from the
adjacent road pavement.

Performance in service of common types of bridge joints has
been studied and presented in TRRL Reports (Price 1984,
Cuninghame. 1993). Factors that are considered important in
influencing the performance of bridge joints are:

e  Structural movement at the joints
e  Traffic over the joint

e Joint design

e  Material used

e Bond and anchorage

e  Conditions of the substrate

e Detritus, foreign matter and corrosion
e  Weather and temperature

e  Site preparation and workmanship

e Performance of the bearings

The investigations concluded that it is generally a complex
combination of these factors that influence the joint
performance and that these factors vary with and within joint
types (Price 1984).

A great number of proprietary products are available in
Malaysia and JKR has. over the vears. used each of these




types of joints above except the elastomeric joint elements in
metal runners. The experience and observation of each of
these joint types are now discussed.

Buried joint
A product known as Rigiflex Lubrithene/A was popular in

the early 80s. The schematic detail of the joint is presented
in Figure 1.
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Figure 1 Rigitlex joint

The component laid beneath normal premix surfacing serves
as a lubricating flashing to accommodate the movement and
distribute any potential crack over the gap by the formation
of many fine cracks on the premix surfacing.  The copper
strip. cither fastened over the gap or cast into the deck slab.
provides the bridging over the joint gap. The filler. perhaps
with a litde help from the copper strip. serves as a water stop.
Ihis type of joint had been the most common joint used by
JKR for small movement in the early 80s. only to be replaced
by asphaltic plug joint. The rigiflex. however. may not
perform as designed and random lines of sizeable crack
would appear on the premix surfacing (sec Figure 2).

Figure 2 Typical failure of buried joint

Asphaltic Plug Joint

Asphaltic plug joint is an in-situ joint comprising a band of
specially formulated flexible material supported over the
deck joint gap by thin metal plates. This type of joint is an
improvement to the buried joint and is also meant more for
small movement.

JKR first used asphaltic plug joint at Sultan Ismail Bridge in
Muar and Kota Bridge in Klang around 1986. The
performance of the joint at either site was considered not
satisfactory because the rubberized bituminous material
cracked. flowed or rutted under wheel load like that shown in
Figures 3 & 4.
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Figure 3 Cracking on asphaltic plug joint

Figure 4 Flowing in asphaltic plug joint

The supplier of the joint had attributed the unsatisfactory
performance to the hot climate in Malaysia. the steep
gradient of the bridge deck and presence of stationary and
queuing traffic. It was later reported in a seminar that four
factors would need to be considered in the choice of asphaltic
plug joint (Huges 1989):

e Climate
¢ Bridge design
o Traffic

e Movements

It was specifically mentioned that asphaltic plug joint should
not be used on bridges in the proximity of traffic lights and
junction.  More discussion on asphaltic plug joint will be
made later.
















