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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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History of deep foundations

* Humanity used to settle near water - rivers, lakes,
the sea
o Problem: 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
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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

Eisen -Kohlenstoff-GuBwerkstoffe
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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.

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

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
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Driven ductile cast Iron Piles in Austria

Development in Austria can be partially traced -

through the company Tiroler Rohre GmbH
01953: license for manufacturing these pipes
01971: pipes been produced serially
01980: SG iron explored the application as a pile
01984: 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

May 28 - 30, 2024 Conference on Foundation Decarbonization and Re-use

Development of driven ductile pi

* Focus on improvement of quality:
 Control of Nitrogen pressure for optimal efficiency
2006 * Exploring di etween grouted and ungrouted piles
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Development of Combined \Wood Ductile
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Development of Combined \Wood Ductile jm f Combined ' A\

driven Pile

* Advancing digitalization: “DukiApp”, which is desigr
document production-relevant data on pile installai
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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

Pfahityp- 118/7,5

a/ Transport Duktilrohr StraBe: 300 km kg €O, Aquiv pro m Pfahl
Transport Beton: 30 km Unverpr. V220 V270 V320
Emissionen GWP-  Buche | Buche Fichte Fallbeton 247 247 247 247
Foktor Industrie-| Stamm- Industrie-| Stamm- ||, . Duktilrohr 22,30 2,30 2230 22,30
. isimore <holz holz holz holz Verpressung x 698 18 | 19
Kohlendioxid (C0,) 1 16,41 8,71 31,19 129 Gesamt 2,77 31,76 36,72 42,69
Methan (CHe Wood binds’C0O2 &5 it grows40 0,16 Duktirohr - StraBe | 0,68 068 068 0,68

Lochgos (1,0) 2770000 | Toor 004 | 0001 . . [ouaironr-sentt | x x x x
kohlenmonce @horter transportdtiondistdmce toithe construetion:sit@ison o | oum | om | onu
Stickoxide (NOx) 40 1,62 401 12,99 513 — 2 031 053 079
flichtige Kohlenwosserstoffe (NMVOC) 1 201 Jriby 5,60 152 e p— s Py 5
5 e e : e ¢ Summe (Emission x GWP-Faktor) a4 14711 53,36 20,51 as Bauprozess — 1,90 285, 215 215
if we see that subsoil doesn’t fit for CWD-Piles, 67 abzigich des C0,-Inputs 1.851 1851 | 1.851 Gesamt pro m Pfahl 246 | (3500} | a019 | asm
the foundation to grouted ductile cast iron piles to assure a high-qug= Bilonz (Gloal Warming Potential) 182359 -1.836,29 -1.797,64 | -1.83049
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transport ductile cast iron: 300 km Guctiieplle filled, 4217, | ductile pile grouted, CWD - pile, d=20 cm, 120 m ‘
& 7 cm, 120 m d=270 mm, 20m i i m‘
trapsport mortar: 30 km T kg COz e per pile 520 m
Why thd H.S(Q I | e CW[)M'?’[JieIf@ T17cm,| ductile pile grouted - Trunk, d=20 | _ductile pile L
*go ¢ S0 1=20m d=270mm, I=20m | CUPINELT0 | asm | filled, l5 m
mortar filling 105 105 : % x 26.25
ductile cast iron 790 790 131.52 X 197.5
sefinally: GWk-Galcylatien of a CWD-Pile, d$20 cmy of aungrouted « Th k f tt t
ductile pile, d=17 ¢f-a#d of 4 grouted dugtile pile, d=P2 ¢m 2 o dan VOU or VOU I attention
’ total 895 53207 13152 ) 22375
o Asqumingall piles are 20.m Jorfg and the CWIY pile hgs a 5 in dyctile pipe >
filled with mortar jin-the-+t pperisection
'wooden trunk - street x x % 9 b
A4 transport to site
mortar filling 46 4.6 X X 115 . R
ErE—— . Y “ < 5 thomas.kirchmaier@keller.com
: el 28 478 12 2 715 martin.hayden@keller.com
AS install process total 38 43 0.4 28.5 9.5
Total per pile, =20 m [@ETD) [€C2D) @)
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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