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REAL-TIME MONITORING OF COMPLEX   

AND DYNAMIC CONSTRUCTION SITES: 

THE BRISBANE SOLUTION

SOUTHPOINT DEVELOPMENT
In the heart of Brisbane, Australia’s third most 
populated city, construction company Watpac 
Australia Pty. Ltd. was awarded a contract to 
build Southpoint development, an AU$650 
million (US$570 million) project in the South Bank 
cultural precinct that will integrate residential, 
commercial, hotel and public space with a public 
transport hub.

The site already includes a very busy railway 
corridor, a bus tunnel and a historic building. 
This existing infrastructure required Watpac 
to provide assurances to the owners of those 
assets – Queensland Rail, TRANSLink and the 
South Bank Corporation, respectively – that the 
12-month construction process would not cause 
damage structurally or economically. With this 
in mind, Watpac needed a geospatial solution 
to monitor the work in real-time, non-stop, 
from start to completion, and alert it to any 
deformation that could lead to a structural 
collapse and endanger lives.

DEVISING AND INSTALLING THE SYSTEM
Land Solution Australia Pty. Ltd. a private 
consulting firm, developed a complete 
geospatial solution that included Trimble total 
stations, geotechnical sensors and a complex 
communication system to feed the data to 
Land Solution’s Trimble® 4D Control™ (T4D) 
software platform.

REQUIREMENTS AND CHALLENGES
The project required geotechnical and survey 
observations with 24-hour automated alarms 
whenever realistic tolerances were exceeded. 
Delivering the complete system required 
technical expertise in surveying and vibration, as 
well as communications and IT.

A separate challenge was the extent of the 
communications required to provide the data 
to three Government departments plus the 
contractor, Watpac, in real-time, reliably, and 
constantly for a year.

SERVING THE DATA TO THE CLIENT
“One of the real challenges – which make this 
project quite unique – is the way in which we 
serve up the data to our client”, said Lee Hellen, 
a professional surveyor and Land Solution’s 
director. “This is accomplished by means of a 
Web user interface, desktop software, SMS and 
e-mail messages”.

Data from the Trimble total station in the tunnel 
is sent to an adjacent communication box that 
converts it to a TCI/IP format. The output from 
that box is then sent along the bus tunnel, 
through about 100m (330 ft.) of Ethernet cable, 
to a radio housed in another communication 
box. The second Trimble total station, which is 
on top of a 15-story building, has a direct radio 
link to the server. Three on-site field data loggers 
use GSM modems to send the data to an on-site 
server and 900 MHz radio connections control 
the total stations through the Trimble Pivot™ 
software platform.

The monitoring system effectively measures 
movement over time in 3D. The geotechnical 
data is sent as a DAT file via the 3D data 
connection from the data logger on-site to a 
server, where it is ingested by the T4D software, 
which automatically processes the data and 
provides analytical output. This technique was 
considered the most reliable mainly due to 
accessibility and topography.

MANAGING DATA AND ALARMS
The T4D  Web user interface allows Watpac’s 
software engineers to analyze the data, look at 
trends and data for periods of their choice, and 
plot various data types against each other.

 

TRIMBLE EQUIPMENT USED 

IN THE TUNNEL:

• A Trimble S8 total station to 

measure raw horizontal and 

vertical angles and distances

• 24 monitoring prisms on the 

crown of the tunnel and three on 

the wall capping beam 

ON THE RAIL LINE:

• A Trimble S8 total station mounted 

on top of an adjoining high rise 

building

• 102 monitoring prisms on the 

running  rails of the tracks, four 

on the railway electrification 

masts and eight on the newly 

built capping beam

ON THE HISTORIC BUILDING:

• Three monitoring prisms
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TRIMBLE SOFTWARE USED:

• Trimble 4D Control

• Trimble Pivot infrastructure 

platform for data capture and 

management

• Trimble 4D Control desktop 

for data visualization and 

analysis

• Trimble 4D Web cloud access 

for alarming and reporting

ANALYZING THE DATA
The monitored data is analyzed in real-time by the Trimble Pivot platform. T4D was configured by Land 
Solution Australia to include standard and customized reports.

 

 

THE VALUE OF INNOVATION
The Southpoint monitoring project was innovative because it brought the geotechnical sensors 
into a single platform; as well as graphed and reported the geospatial information that surveyors 
conventionally deal with, and did so harmoniously.

The presence on the Southpoint development site of an active transportation hub, including one of 
the busiest stretches of railroad tracks in Brisbane, gave Land Solution the opportunity to create a fully 
automated geospatial ecosystem to best serve the needs of their client.

The Southpoint geospatial solution has contributed to the safety of both the workers on-site, and of 
the public who use the public transport corridors. It also serves as a powerful risk management tool 
for Watpac, providing the data required to limit the risk of damage to surrounding assets during the 
construction project. 

By collecting and serving a variety of real-time geospatial and geotechnical data that the client can 
easily combine and analyze, the Southpoint project provides a model for monitoring complex and 
dynamic work sites.

WINNER OF THE QSEA AWARD FOR INNOVATION AND COMMERCIALISATION
Land Solution Australia’s innovation was recognized at the Queensland Spatial Excellence Awards 
ceremony held in London in October 2014. Land Solution won the QSEA Award for Innovation and 
Commercialisation.




