












Hydrogeology

Beca Geotechnical’s hydrogeology team is 

highly regarded, as evidenced by its rapidly 

expanding hydrogeology client portfolio. 

In addition to groundwater developments 

for water supply (deep ground water 

bores), our hydrogeologists are skilled at 

identifying, evaluating, mapping, modelling 

and monitoring the effects of construction 

on groundwater flow and developing 

mitigation strategies and design solutions 

for tunnels and excavations. 

Beca’s hydrogeologists develop and 

evaluate design concepts to help clients 

comply with strict environmental 

requirements. These include assessment 

of site suitability for land application of 

wastewater, through to the design of  

pond and landfill liners and assessment 

of environmental effects.



Beca Geotechnical operates with the philosophy 
of ‘best person for the project’, irrespective of 
geographic location. Our project teams comprise 
people whose skills and experience create the 
right mix for the project. Location isn’t an issue  
– we have the resources and flexibility to go  
where our clients need us.

Our market segments

Airports  //  Commercial Office  //  Defence  //  Education  //  Environment 

Management  //  Earthquake Engineering  //  Food & Beverage  //  Forest Industry  //  

Health  //  Hotels & Resorts  //  Land Development  //  Manufacturing  //  Mining 

and Metals  //  Oil & Gas  //  Ports & Marine  //  Power Generation  //  Power 

Transmission  //  Rail  //  Retail  //  Road Transport  //  Risk Mitigation  //  Sport  //   

Telecommunication  //  Tourism  //  Water & Wastes 

Lion Brewery / Suzhou / China

Macau Tower / Macau

Lady Loretta Mine / Mt Isa 

SPC Chlorate / Muswellbrook / Hunter Valley

Yap International Airport / Federated States of Micronesia

Sime Darby World Headquarters / Kuala Lumpur

PT Inco Mining / Sorowako / Sulawesi

World Trade Centre Jakarta / Indonesia

BHP Casting Basin / West and East Timor

Julan Mulaut Upgrade / Brunei

Melbourne  Airport / Melbourne

Pegasus Development / Canterbury

Port Botany / Sydney

Kupe Gas Project / New Plymouth
Water Supply / Western Bay of Plenty

Nichol Highway / Singapore
Sungai Kuap Bridge / Sarawak / Malaysia



Beca Geotechnical’s work across an extensive range 
of market sectors has resulted in a diverse client 
portfolio throughout New Zealand, Australia, Asia 
and the Pacific. 

Otira Viaduct / Arthur’s Pass

Lihir Gold Mine / Lihir Island / Papua New Guinea 

Asia Pacific Nickel Project / Gag Island / Indonesia

Kings Wharf / Suva / Fiji

Aggregate Resources / Samoa

Goro Nickel Mining / New Caledonia

Northport / Whangarei

Westpac Stadium / Wellington

Kawerau Geothermal Power Station / Kawerau

Enlarged area // Auckland region

Auckland International Airport

Awhitu Wind Farm

North Shore Busway

PENLINK

ALPURT

Rodney Power Station

Axis Ferguson Terminal Reclamation

University of Auckland Business School

Sky Tower Central Motorway Junction

New Lynn Station

Manukau Harbour Crossing
Manukau Wastewater Treatment Plant



Wind Farms

Client: Various including: Genesis Energy, 

Meridian Energy, Mighty River Power, 

Contact Energy

Location: Various New Zealand locations 

including: Awhitu Wind Farm, Auckland; 

Project White Hills, Southland; Project 

West Wind, Wellington; Turitea Windfarm, 

Palmerston North; Waikato Windfarm, 

Waikato

Services: Site selection; investigation and 

analysis; development of concept design; 

foundation and access road design; 

construction stage input

New Zealand’s thirst for renewable energy 

has resulted in a significant increase in 

wind farm development. Covering large 

areas of ground, often in hilly terrain, 

the construction of these farms requires 

massive equipment and the transportation 

of oversize loads. Turbine location selection 

requires a balance to be met between 

the proximity of adjacent towers, sound 

foundation conditions and economic access 

road arrangements.

Working closely with energy clients and 

landowners throughout the country, Beca 

Geotechnical is applying the breadth of 

its experience to wind farm site selection 

and analysis, concept design development 

and detailed foundation and access road 

design. Ongoing geotechnical input 

during construction further allows us 

to tailor designs to site conditions and 

monitor foundation performance. 

The physical extent of the farms means 

foundation conditions can vary between 

turbine locations. By characterising likely 

site conditions early on in a project, 

Beca Geotechnical can assist with the 

development and adoption of appropriate 

foundation systems, helping to avoid 

sub-optimal arrangements of towers and 

access roads becoming expensively locked 

in by the resource consenting process.

Our careful ground investigation, 

detailed analysis and confirmation during 

construction helps satisfy the strict limits 

on foundation performance set by wind 

turbine vendors. Beca’s engineering 

geologists are also skilled at identifying 

and proving potential aggregate resources 

as close as possible to the site, producing 

vital material for both foundation concrete 

production and access road construction.

At Beca Geotechnical, we harness the  

power of our internal company relationships,  

working with Beca’s geospatial and wind  

energy teams and other specialists from  

the earliest stages in concept development.  

We work closely with our transmission  

line engineers to select routes and develop 

a range of foundation systems for  

transmission lines connecting farms  

to the local or national grid.
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Feature projects



Macau Tower

Client: Sociedade de Turisma e Diversões 

de Macau

Location: Macau, Republic of China

Services: Geotechnical investigation, 

analysis and foundation design, 

construction monitoring and review    

Beca Geotechnical joined forces with the 

multi-disciplinary, multi-national Beca 

team to design and oversee construction 

of the iconic 338m Macau Tower and 

Entertainment Centre, situated on a 

narrow strip of land separating the Pearl 

River from the newly created Nam Van 

Lakes in Macau.

This project was designed on a fast-track 

basis, with foundation construction, 

basement excavation and ground retention 

works beginning just four months after 

commencement of design works.

The 338m Tower rests on a 40m diameter 

raft foundation, with 26 piles (each 2.5m 

in diameter) reaching nearly 60m through 

the reclaimed land and river sediments 

and socketed into granite bedrock. 

These piles were constructed using a 

reverse circulation technique, with special 

measures made to confirm the integrity  

of the piles upon completion and to check 

the foundation system could withstand 

extreme typhoon windloads.

An additional geotechnical challenge 

was the proximity of the Pearl River to 

the development’s basement excavation 

with diaphragm walls being constructed 

immediately adjacent to the boundary  

sea wall.



Australia

Melbourne 

Brisbane 

Sydney 

Wollongong

China

Beijing 

Shanghai   

Indonesia

Jakarta

Myanmar

Yangon

New Zealand 

Auckland 

Christchurch 

Dunedin 

Hamilton 

New Plymouth 

Tauranga 

Wellington

Singapore

United Arab 
Emirates

Dubai

United Kingdom

London 

Stafford
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