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Combined Wood-Ductile cast iron 
Pile (CWD-PILE) – a modern 

Revival of a traditional technique
Thomas Kirchmaier, Keller Grundbau Ges.mbH, Vienna

Martin Hayden, Keller Grundbau Ges.mbH, Vienna
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• Humanity used to settle near water - rivers, lakes, 
the sea
oProblem: soft or unstable ground conditions
o Solution: use of wooden piles to create a stable

foundation

• In Austria, there are findings of pile foundations
dating back 4.000 years ago – perhaps you know the 
world heritage site: Hallstatt

History of deep foundations
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Overview of the development

• The use of wooden piles has 
undergone various trends and 
developments

• In the 19th century, the industrial
revolution entail a boom of 
constructing with iron materials

• Famous iron structures, including 
the Eiffel Tower in Paris and the 
Vienna Ferris Wheel, originated 
from this century
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Ductile cast iron

• For many decades, iron with spherical graphite was known 
by the name SPHÄROGUSS®

• The ductile cast iron for producing drinking water and 
wastewater pipes was born

• In the 1950s, the production technique for pipes was 
developed, called centrifugal casting

• In 1937/38, C. Adley observed a change 
in the structure of cast iron by melting 
iron in strongly alkaline crucibles

• Instead of lamellar, elongated graphite, 
this new cast iron had graphite in 
spherical form within the iron.

spherical lamellar
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Driven ductile cast Iron Piles in Austria

• Development in Austria can be partially traced 
through the company Tiroler Rohre GmbH 
o1953: license for manufacturing these pipes
o1971: pipes been produced serially
o1980: SG iron explored the application as a pile
o1984: The first ductile pile was driven into the 

ground in Austria 

• From this onwards, the success story of driven 
ductile pile starts in Austria
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Equipment for installation

• Approx. 30 tons excavator with an 
adjustable beam equipped with a quick 
impact hammer

• For grouted piles a mortar pump

• box-type vans – transportation of the 
team (3/4 workers) and tool station
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Development of driven ductile piles

2006

• Focus on improvement of quality:
• Control of Nitrogen pressure for optimal efficiency
• Exploring differences between grouted and ungrouted piles

2008
• Load testing system Pile HAY-Proof-System®: 
• allows to measure the load-bearing capacity of the tip and shaft of the pile separately

2010 -

• New trials influencing ramming time
• quantified the impact force of hammers in in-situ experiments
• determined the skin friction through fiber optic measurement

Next
• Going towards more sustainability Nitrogen Bottle
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• Idea to eliminate most of the disadvantages of both pile types while 
combining the advantages of the wooden pile with those of the 
ductile pile:

+ keep installation method of driving and measurement of load bearing
capacity
+ Ductile pile: durability in the groundwater fluctuation zone

+ Wooden pile: Low CO2 footprint of the material wood and low energy
consumption while installing pile segments

• The company is currently working to develop the combined wood-
ductile cast iron pile – CWD – Pile 

Development of Combined Wood Ductile 
driven Pile
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• Combination of driven wooden piles with conventional ductile cast 
iron ones in the upper sections the pile is resistant against rotting

• Usage of ductile cast iron couplings off the shelf to connect
wooden and ductile 5-6 m segments easily

• A study was carried out to check whether a simple design, that 
calculates the buckling of piles (equivalent bar method), for rigid, 
ductile piles or GEWI piles, can also be applied to coupled (series-
connected) timber piles

• Keep the Idea of a pile system, which is adapted to the subsoil 
without waste

Development of Combined Wood Ductile 
driven Pile
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Development of Combined Wood Ductile 
driven Pile
• Advancing digitalization: “DukiApp”, which is designed to digitally 

document production-relevant data on pile installation
• … in subsequently a fully automatic data acquisition
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• The tests on the CWD piles provided the following findings:
oAll wood types available in Austria such as larch, spruce, beech and oak can 

be used
o Important: trunks have to be debarked, the diameter and segment ends 

have to be adapted to the couplings
o The timber segments must have few knots to withstand the driving process 

• In addition, we carried out pile-driving tests with connected load 
tests to explore the limits of the foundation method with CWD piles

• The results can be found in the conference proceedings of the 
event

Development of Combined Wood Ductile 
driven Pile
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• Are there enough data available to know the requirements and limits of the 
CWD-Pile? 

• Not yet! We need more load tests: 
o with longer CWD-piles in weak water saturated soils
o Need to know these limits of the system to design alternative pile distributions

• information about the soil’s grain composition and reliable groundwater level 
data needs to be considered more detailed

• We must train our executing staff
o To ensure that our personnel recognise significant changes in the subsoil, so that the CWD 

piling system is not used improperly
o On the other hand, if we see that subsoil doesn’t fit for CWD-Piles, it is simple to change

the foundation to grouted ductile cast iron piles to assure a high-quality foundation

How to use the CWD-Pile?
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Why to use the CWD-Pile?

• Using wood instead of ductile iron piles saves approx. 20 kg of CO2
per linear meter

• But there is more:
oWood binds CO2 as it grows
o Shorter transportation distance to the construction site
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Why to use the CWD-Pile?

• Finally: GWP-Calculation of a CWD-Pile, d=20 cm, of a ungrouted
ductile pile, d=17 cm and of a grouted ductile pile, d=22 cm
oAssuming all piles are 20 m long and the CWD pile has a 5 m ductile pipe

filled with mortar in the upper section

The result of the calculation shows a CO2 reduction of more than 450 kg 
per pile without taking into account that wood binds CO2 while growing
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Thank you for your attention

thomas.kirchmaier@keller.com
martin.hayden@keller.com
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