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Figure 12a and 13b Stitching Location with 2 stitch 

joints and the close segment held in position by 
clamping beam system 

As the TKO Interchange contract is surrounded by 
numerous adjacent contracts which also had many 
different construction works occurring 
simultaneously, the site was always very 
congested, especially with marine traffic 
manoeuvring within the site area.  This imposed 
difficulties for the marine access to the individual 
spans to carry out stitching works that align with 
the anticipated construction programme.  During 
the construction stage, it was requested by the site 
team to change the sequence of casting the 
stitching pours and undertaking the continuity 
prestressing to suit the marine traffic access dates.  
By that time, all the segments have already been 
cast with many of them being erected as free 
cantilevers supported by the piers.   

As changing the stitch pour sequence would 
change the secondary prestress moments in the 
box girder, it would subsequently change the 
casting profile.   

A stage-by stage construction analysis was 
undertaken to calculate the expected forces and 
anticipated deflections in the viaduct at each stage 
of the cantilever erection process, including the 
revised stitching sequence so that the locked-in 
forces could be reconsidered.  Re-analysis of the 
viaduct was undertaken using the adjusted 

construction sequence to check that the box girder 
strength and stresses levels were adequate.  It was 
found that with the length of the bridge spans 
being quite long (> 50m), a mis-alignment of the 
cantilever tips across the closure pour in the order 
of 15mm could be removed using the clamping 
beams without inducing large locked in forces in 
the box girder.  Figure 13 shows the comparison of 
deflections between the original stitching 
sequence and the adjusted stitching sequence 
during construction.   

   
Figure 13 Deflection Results Comparison between 

the original and proposed stitching sequence 

It was also confirmed from the re-analysis work 
that the box girder still had some reserved capacity 
for additional unanticipated mis-alignment.  As 
these conditions were met, it was concluded that 
the proposed adjustment of the stitch pour 
sequence was acceptable.  Finally, the all the 
closure pours were connected satisfactorily 
completing the superstructure construction works.   

5 Conclusions 
When designing and constructing an elevated 
highway interchange over the sea, the critical 
condition for the design is the construction stage.  
The construction methodology should maximise 
the offsite work and minimise the exposure of the 
workers to the risks posed by construction over the 
sea and at height. 

Through close collaboration between the designers 
and the contractor, flexible construction 
arrangements on the Tsung Kwan O Interchange 
were adopted that enabled the viaducts to be 
erected efficiently, both in terms of time and 
materials , whilst also minimising the safety risks. 
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Abstract 
Near fault earthquakes have been distinguished for their probability of having pulse-like 
characteristics with higher velocity time history amplitudes. This could be significant for retaining 
walls found in bridges and nuclear power plant buildings. Several two-dimensional numerical 
models of an embedded wall-soil system were developed in Abaqus® by varying the wall rigidity and 
friction coefficient between the wall and soil. The friction coefficient was varied from 0 to 0.5. In 
one model, the wall is very rigid and in the other the wall is flexible with original modulus of 
elasticity. Seismic pressures in the soil-wall system are evaluated. The analyses are performed 
considering non-pulse and pulse-like motions that match a narrow-band modified target spectrum 
for a moment magnitude of 7.70. The objective is to study how the soil-wall system is affected by 
pulse-like seismic events and how the contact conditions affect this response.  
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1 Introduction 
Pulse-like earthquakes are believed to impose 
larger structural demands on structures due to the 
sudden release of seismic energy. The release of 
energy occurs in a short time window causing a 
distinctive pulse in the time history. Several 
researchers [1-3] have observed that pulse-like 
records tend to have lower duration than ordinary 
earthquake records. Consequently, most of the 
energy arrives in one burst at the beginning of the 
record leading to higher structural demands. 
Therefore, this must be taken in consideration 

during the evaluation of structures that are near 
geological faults due to the possibility of a pulse-
like ground motion striking the area. This can cause 
concern in areas that are near fault due to the 
possibility of structures not being designed to 
withstand higher seismic demands and could be 
significant for retaining walls in nuclear power 
plants and bridges. Most of the nuclear power 
plant buildings are partially or deeply embedded in 
soil requiring the incorporation of soil-structure 
interaction (SSI) effects in the analyses. Records 
derived from accelerographs during the San 
Fernando earthquake (1971) obtained at sites close 
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